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�,QWURGXFWLRQ��5REHUW�&KDPEHUV� ������� GHVFULEHV�35$� DV� ³D�JURZLQJ�IDPLO\�RI�DSSURDFKHV��PHWKRGV��DWWLWXGHV�DQG�EHKDYLRXUV� WR� HQDEOH� DQG� HPSRZHU� SHRSOH� WR� VKDUH��DQDO\]H� DQG� HQKDQFH� WKHLU� NQRZOHGJH� RI� OLIH� DQG�FRQGLWLRQV�� DQG� WR� SODQ�� DFW�� PRQLWRU�� HYDOXDWH� DQG�UHIOHFW��� :KLOH� 55$� IRFXVHV� RQ� GDWD� FROOHFWLRQ� RU�H[WUDFWLRQ��35$�IRFXVHV�RQ�HPSRZHUPHQW��,W�QHHGV�WR�EH�QRWHG�WKDW�DOWKRXJK�55$�DQG�35$�FDUU\�WKH�WHUP�µUXUDO¶�� WKH\� FDQ� ERWK� EH� DQG� KDYH� EHHQ� DSSOLHG� LQ�XUEDQ� VHWWLQJV�� 7R� PDNH� LW� PRUH� LQFOXVLYH� DQG� WR�HPSKDVL]H� WKH� HPSRZHUPHQW� DVSHFW�� WKH� WHUP�3DUWLFLSDWRU\� /HDUQLQJ� DQG� $FWLRQ� �3/$�� LV� XVHG�LQWHUFKDQJHDEO\�ZLWK�35$��35$� KDV� PDQ\� VRXUFHV�� 7KH� PRVW� GLUHFW� LV�UDSLG� UXUDO� DSSUDLVDO� �55$�� IURP� ZKLFK� LW� KDV�HYROYHG��55$� LWVHOI� EHJDQ� DV� D� UHVSRQVH� LQ� WKH� ODWH�����V� DQG� HDUO\� ����V� WR� WKH� ELDVHG� SHUFHSWLRQV�GHULYHG� IURP� UXUDO� GHYHORSPHQW� WRXULVP� �WKH� EULHI�UXUDO� YLVLW� E\� WKH� XUEDQ�EDVHG� SURIHVVLRQDO�� DQG� WKH�PDQ\� GHIHFWV� DQG� KLJK� FRVWV� RI� ODUJH�VFDOH�TXHVWLRQQDLUH� VXUYH\V�� 35$� KDV� PXFK� LQ� FRPPRQ�ZLWK�55$� EXW� GLIIHUV� EDVLFDOO\� LQ� WKH� RZQHUVKLS� RI�LQIRUPDWLRQ�� DQG� WKH� QDWXUH� RI� WKH� SURFHVV�� LQ�55$�LQIRUPDWLRQ� LV� PRUH� HOLFLWHG� DQG� H[WUDFWHG� E\�RXWVLGHUV� DV� SDUW� RI� D� SURFHVV� RI� GDWD� JDWKHULQJ�� LQ�35$� LW� LV� PRUH� JHQHUDWHG�� DQDO\]HG�� RZQHG� DQG�VKDUHG� E\� ORFDO� SHRSOH� DV� SDUW� RI� D� SURFHVV� RI� WKHLU�HPSRZHUPHQW�� 7KH� WHUP� 3DUWLFLSDWRU\� 5XUDO�$SSUDLVDO��35$��LV�EHLQJ�XVHG�WR�GHVFULEH�D�JURZLQJ�IDPLO\� RI� DSSURDFKHV� DQG� PHWKRGV� WR� HQDEOH� ORFDO�SHRSOH�WR�VKDUH��HQKDQFH�DQG�DQDO\]H�WKHLU�NQRZOHGJH�

RI� OLIH� DQG� FRQGLWLRQV�� WR� SODQ� DQG� WR� DFW�%KDW� DQG�VDWLVK���������35$� IORZV� IURP� DQG� RZHV� PXFK� WR� WKH�WUDGLWLRQV� DQG� PHWKRGV� RI� SDUWLFLSDWRU\� UHVHDUFK� ��DSSOLHG�DQWKURSRORJ\�� DQG� ILHOG� UHVHDUFK�RQ� IDUPLQJ�V\VWHPV� � DQG� KDV� HYROYHG� PRVW� GLUHFWO\� IURP� D�V\QWKHVLV�RI�DJURHFRV\VWHP�DQDO\VLV� � DQG�UDSLG� UXUDO�DSSUDLVDO��55$���
55$���5DSLG�5XUDO�$SSUDLVDO�55$�LV�D�VRFLDO�VFLHQFH�DSSURDFK�WKDW�HPHUJHG�LQ�WKH�ODWH�����V��7KH�EDVLF�LGHD�RI�55$�LV�WR�UDWKHU�TXLFNO\�FROOHFW��DQDO\VH�DQG�HYDOXDWH� LQIRUPDWLRQ�RQ�UXUDO� FRQGLWLRQV� DQG� ORFDO� NQRZOHGJH�� 7KLV�LQIRUPDWLRQ� LV� JHQHUDWHG� LQ� FORVH� FR�RSHUDWLRQ� ZLWK�WKH� ORFDO� SRSXODWLRQ� LQ� UXUDO� DUHDV�� 7KHUHIRUH�� WKH�UHVHDUFK� PHWKRGV� KDG� WR� EH� DGMXVWHG� WR� ORFDO�FRQGLWLRQV�� L�H�� WKH\�KDG� WR�PHHW� WKH�FRPPXQLFDWLRQ�QHHGV�RI�LOOLWHUDWH�SHRSOH�RU�SHRSOH�ZKR�DUH�QRW�XVHG�WR�FRPPXQLFDWLQJ�LQ�VFLHQWLILF�WHUPV��%ODFNEXUQ�DQG�KRODQG���������7RROV� OLNH�PDSSLQJ��GLDJUDPPLQJ�DQG� UDQNLQJ�ZHUH� GHYHORSHG� RU� LPSURYHG� LQ� RUGHU� WR� JDWKHU�LQIRUPDWLRQ� IRU� GHFLVLRQ�PDNHUV� LQ� GHYHORSPHQW�DJHQFLHV�� 2QH� RI� WKH� NH\� SULQFLSOHV� RI� 55$� LV� WKH�YLVXDOLVDWLRQ�RI�TXHVWLRQV�DQG�UHVXOWV�E\�XVLQJ�ORFDOO\�FRPSUHKHQVLEOH� V\PEROV�� $� PDLQ� UHDVRQ� IRU�GHYHORSLQJ�55$�ZDV� WR� ILQG�VKRUWFXWV� LQ� WKH� VHDUFK�IRU�UHOHYDQW�LQIRUPDWLRQ�RQ�UXUDO�GHYHORSPHQW�LVVXHV�LQ�RUGHU�WR�DYRLG�FRVWO\�DQG�WLPH�FRQVXPLQJ�UHVHDUFK�SURFHGXUHV��&HUQHD���������
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,Q�PRVW� RI� WKH� FDVHV�55$� LV� FDUULHG� RXW� E\� D�VPDOO� WHDP�RI� UHVHDUFKHUV� RU� WUDLQHG� SURIHVVLRQDO� LQ�RQH�WR�WKUHH�GD\V�LQ�D�NLQG�RI�ZRUNVKRS��7KH�UROH�RI�WKH� ORFDO� SRSXODWLRQ� LQ� 55$� LV� WR� SURYLGH� UHOHYDQW�ORFDO� NQRZOHGJH� IRU� UHVHDUFK� SXUSRVHV� DQG�GHYHORSPHQW� SODQQLQJ�� 7KH�55$� WHDP�PDQDJHV� WKH�SURFHVV�DQG�PDLQWDLQV�WKH�SRZHU�WR�GHFLGH�RQ�KRZ�WR�XWLOLVH�WKLV�LQIRUPDWLRQ�&KDPEHUV����������5DSLG� 5XUDO� $SSUDLVDOV� DUH� EDVHG� RQ� WKH� IROORZLQJ�SULQFLSOHV�����TXLFN�DQG�FRVW�HIIHFWLYH����� PXOWLGLVFLSOLQDU\� WHDPV� �DW� OHDVW� VRFLDO� DQG�WHFKQLFDO�VFLHQFHV�EHLQJ�SUHVHQW������RSWLPDO�LJQRUDQFH��GRQ¶W�FROOHFW�PRUH�LQIRUPDWLRQ�WKDQ� VWULFWO\� QHHGHG�� DV� IDU� DV� SRVVLEOH� WKH�LQIRUPDWLRQ� VKRXOG� FRPH� IURP� WKH� SHRSOH�WKHPVHOYHV����� WULDQJXODWLRQ�� LQ� RUGHU� WR� HQVXUH� WKDW� WKH� FUXFLDO�LQIRUPDWLRQ�LV�YDOLG��LQIRUPDWLRQ�IURP�RQH�SHUVRQ� LV�FKHFNHG�E\�VHHNLQJ�LW�IURP�DQRWKHU�SHUVRQ�DV�ZHOO����� REVHUYDWLRQV� LQ� WKH� YLOODJH�� WKH� KRXVHV� DQG� WKH�ILHOGV�DUH�VHHQ�DV�D�YDOXDEOH�VRXUFH�RI�LQIRUPDWLRQ��� 7KH� FHQWUDO� LGHD� LV� WKDW� D� JURXS� RI� RXWVLGHUV�VSHQGV�VRPH� WLPH� LQ�D� YLOODJH�DQG�KDV� LQIRUPDO�DQG�RSHQ� GLDORJXHV� ZLWK� WKH� SHRSOH� RQ� �DOO�� DVSHFWV� RI�WKHLU� GDLO\� OLIH�� 7KH� JURXS� ZRUNV� ZLWK��LQWHUGLVFLSOLQDU\��WHDPV�RI�����SHRSOH�ZKR�H[FKDQJH�WKHLU� H[SHULHQFH� HYHU\� HYHQLQJ� DQG� LGHQWLI\� JDSV� LQ�WKHLU� XQGHUVWDQGLQJ�� 3URILOHV� DUH� PDGH� RI� WKH�UHVSRQGHQWV��H�J��ROG��\RXQJ��PDOH��IHPDOH��ULFK��SRRU��HWF��� LQ� RUGHU� WR� EH� EHWWHU� DEOH� WR� XQGHUVWDQG� WKHLU�LGHDV�� 7KH� IROORZLQJ� GD\�� WKH� FRPSRVLWLRQ� RI� WKH�WHDPV� LV� FKDQJHG� DQG� WKH� GLDORJXH� ZLWK� WKH� WDUJHW�JURXSV� LV� FRQWLQXHG�� $� VHULHV� RI� WRROV� KDYH� EHHQ�GHYHORSHG� WR� IDFLOLWDWH� WKH� LQWHUDFWLRQ� EHWZHHQ� WKH�WHDP� DQG� WKH� SHRSOH�� 0RVW� FRPPRQO\� XVHG�DUH�6FRRQHV�DQG�7KRPSVRQ���������� VHPL�VWUXFWXUHG� LQWHUYLHZV�� DQ� LQIRUPDO�GLDORJXH�ZLWK�IDUPHUV��ORRVHO\�VWUXFWXUHG�E\�D FKHFN� OLVW� RI� LVVXHV� WKH� WHDP� ZDQWV� WR�DGGUHVV��� GLDORJXHV�ZLWK�NH\�SHUVRQV�RU�ORFDO�H[SHUWV��WKH�LPSRUWDQFH�RI�WKH�ILUVW�LV�EDVHG�RQ�WKHLU��IRUPDO�� SRVLWLRQ� DQG� RI� WKH� ODWWHU� RQ� WKHLU�H[SHUWLVH�VNLOOV��� WUDQVHFW�ZDONV��ZDONLQJ�ZLWK�D��VPDOO��JURXS�RI� YLOODJHUV� DORQJ� D� WUDQVHFW�� H�J�� IURP� WKH�WRS�RI�WKH�KLOOV�WR�WKH�FHQWUH�RI�WKH�YLOODJH�LQ�WKH�YDOOH\��� JURXS� LQWHUYLHZV�� $� FRPSOHPHQWDU\�VWDQGDUG� WRRO� LV� WKH� DQDO\VLV� RI� VHFRQGDU\�GDWD���

55$� GHOLYHUV� ZKDW� LW� VHW� RXW� WR� GR�� LW� DVVLVWV�RXWVLGHUV� WR� JDLQ� LQVLJKW� LQWR� WKH� GDLO\� OLIH� RI� WKH�PHPEHUV�RI� WKH�WDUJHW�JURXS�DQG�WKHLU�SUREOHPV�DQG�RSSRUWXQLWLHV�� 8VLQJ� D� VHULHV� RI� WRROV� LW� LV� DEOH� WR�GHOLYHU� IDLUO\� UHOLDEOH� LQIRUPDWLRQ� LQ�D�FRVW�HIIHFWLYH�ZD\��,Q�55$V�WKH�WDUJHW�JURXS�LV�JLYHQ�D�YRLFH��WKH\�EHFRPH�WKH�H[SHUWV�ZKR�H[SODLQ�WKHLU�LGHDV�DQG�WKHLU�NQRZOHGJH� WR� RXWVLGHUV�� 7KH� µGHDG¶� DQG� LPSHUVRQDO�LQIRUPDWLRQ�RI�VXUYH\V�LV�UHSODFHG�E\�SHUVRQDO�VWRULHV�IURP�WKH�SHRSOH�FRQFHUQHG�&RUQZDOO���������7KH� WRROV� XVHG� GXULQJ� 55$V� DVVXPH� WKDW� ORFDO�SHRSOH� DUH� ZLOOLQJ� WR� SURYLGH� WKH� LQIRUPDWLRQ�UHTXHVWHG�� EXW� LQ� SUDFWLFH� SHRSOH� FDQ� KDYH� VHYHUDO�UHDVRQV�QRW�WR�GR�VR��� WKH\� FDQ� EH� DIUDLG� RI� DOO� NLQGV� RI� SROLWLFDO�FRPSOLFDWLRQV��� WKH\�FDQ�EH�VKRUW�RI�WLPH�WR�H[SODLQ�HYHU\WKLQJ��� WKH\�FDQ�EH�DIUDLG�RI�KDYLQJ�WR�SD\�WD[HV��� WKH\� FDQ�JLYH� GHVLUDEOH� DQVZHUV� LQ�RUGHU� WR�SOHDVH�WKH�HQXPHUDWRUV��µWKRVH�SRRU�JX\V�ZKR�VHHP�WR�NQRZ�QRWKLQJ�VKRXOG�QRW�EH�JLYHQ�WRR�FRPSOH[�DQVZHUV¶���� WKH\�FDQ�JLYH� WKRVH� DQVZHUV�ZKLFK� WKH\� WKLQN�ZLOO�DVVLVW�WKHP�WR�EH�DPRQJ�WKH�EHQHILFLDULHV�RI�H[SHFWHG�SURMHFWV��QRW�RQO\�WKH�SURMHFW�GRLQJ�WKH�55$����� WKH\�FDQ�EH�DIUDLG�WR�VKRZ�WKH\�GR�QRW�XQGHUVWDQG�D�TXHVWLRQ�RU�GR�QRW�NQRZ�WKH�DQVZHU��DQG�VR�WKH\�MXVW�PDNH�XS�DQ�DQVZHU�&KDXGKDUL���������,QGHHG��WKHVH�DUH�WKH�VDPH�DV� OLVWHG�LQ�IRU�VWUXFWXUHG�VXUYH\V�� 7KHUH� LV� QR� UHDVRQ� WR� DVVXPH� WKDW� ZLWK�55$V� WKHVH� SUREOHPV� DUH� OHVV� VHULRXV� WKDQ� ZLWK�VXUYH\V�� ,Q� FRPSDULVRQ� ZLWK� VXUYH\V�� 55$� WHDPV�KDYH�D�EHWWHU� FKDQFH�RI�RYHUFRPLQJ� WKHVH�SUREOHPV��7KH\�KDYH�PRUH�WLPH�DQG�SRVVLELOLWLHV�WR���D�� SXW� WKH� IDUPHU� DW� HDVH� �HVSHFLDOO\� E\� XVLQJ� QRQ�YHUEDO�FRPPXQLFDWLRQ����E�� VKRZ� LQWHUHVW� LQ�ZKDW� �V�KH� GRHV�� H�J�� E\� WDNLQJ�VRPH� VRLO� RU� DQ\WKLQJ� HOVH� ZLWK� D� ORZ� VRFLDO� YDOXH�DQG�H[DPLQLQJ�LW�WRJHWKHU���F��GLVFXVV�WKLQJV�WKDW�WKH\�REVHUYH���G��DGMXVW� WKH�GLDORJXH� WR�WKH� VSHFLILF�LQWHUHVW�RI� WKH�IDUPHU���H�� FURVV�FKHFN� FUXFLDO� DQVZHUV� RI� RQH� UHVSRQGHQW�ZLWK�WKDW�RI�DQRWKHU�0DQFDUHQKDV���������$OWKRXJK� WKH� PXFK� XVHG� VHPL�VWUXFWXUHG�LQWHUYLHZ�RIIHUV�PDQ\�PRUH�SRVVLELOLWLHV�WR�HQWHU�LQWR�D QRUPDO�GLDORJXH�WKDQ�SUH�FRGHG�TXHVWLRQQDLUHV��WKH�LQLWLDWLYH� LV� VWLOO� ZLWK� WKH� YLVLWRU�� 0DQ\� VHPL�VWUXFWXUHG� LQWHUYLHZV� VWDUW� ZLWK� VXFK� TXHVWLRQV� DV�µ+RZ� PDQ\� FKLOGUHQ� GR� \RX� KDYH� DQG� KRZ� PXFK�ODQG"¶��:LWK�WKHVH�TXHVWLRQV�WKH�UHVSRQGHQW�ZLOO�VWDUW�WR� ZRQGHU� ZKDW� WKH� H[SHUW� LV� JRLQJ� WR� GR�ZLWK� WKLV�LQIRUPDWLRQ��7KH�LQIRUPDWLRQ�DV�VXFK�LV�PHDQLQJOHVV��,I� WKHUH� DUH� �� FKLOGUHQ� DQG� �� KHFWDUHV� RI� ODQG�� GRHV�WKLV�PHDQ�WKH�IDPLO\�KDV�D�VKRUWDJH�RI�ODQG"�,Q�VRPH�VLWXDWLRQV��\HV��LQ�RWKHUV��QRW�DW�DOO��6R�OHW�WKH�IDUPHU�WDON�IUHHO\�DQG�VKH�ZLOO�HODERUDWH�KHUVHOI�RQ�WKLV�LVVXH�



/LIH�6FLHQFH�-RXUQDO����������������������������������������������������������������������������KWWS���ZZZ�OLIHVFLHQFHVLWH�FRP

KWWS���ZZZ�VFLHQFHSXE�QHW�OLIH OLIHVFLHQFHM#JPDLO�FRP�

ZKHQ� VKH� WKLQNV� LW� LV� UHOHYDQW��2IWHQ� WKHUH� LV�RQO\� D�ZHDN�OLQN�RU�QR� OLQN�DW�DOO�EHWZHHQ� WKH�UHVXOWV�RI�DQ�55$�DQG�WKH�IROORZ�XS�DFWLYLWLHV�RI�SURMHFWV��([SHUWV�FDQ�DOZD\V�ILQG�UHDVRQV�WR�FRQWLQXH�GRLQJ�ZKDW�WKH\�KDYH�DOZD\V�GRQH�*DU\���������6LQFH�WKHUH�LV�QR�IHHGEDFN�WR�WKH�SHRSOH�ZKR�KDYH� EHHQ� LQWHUYLHZHG� GXULQJ� WKH� H[HUFLVH�� QRERG\�ZLOO� HYHU� QRWLFH�� 7KH� VLPSOH� IDFW� WKDW� DQ�55$� WRRN�SODFH�UDLVHV�H[SHFWDWLRQV�LQ�WKH�FRPPXQLW\�WKDW� WKH\�ZLOO�SURILW�IURP�IXWXUH�SURMHFW�DFWLYLWLHV��ZKLFK�PLJKW�QRW� EH� WKH� FDVH�� 7KH� UHVXOWV� RI� 55$V� FDQ� EH�PLVOHDGLQJ� ZKHQ� WKH� SHRSOH� ZKRP� WKH� WHDPV� KDYH�PHW� DUH� QRW� UHSUHVHQWDWLYH� RI� WKH� WRWDO� WDUJHW�SRSXODWLRQ��7KH�IROORZLQJ�ELDVHV�DUH�RIWHQ�IRXQG��� PRUH�PHQ�WKDQ�ZRPHQ�DUH�VHHQ��� YLOODJHV� FORVH� WR� FHQWUDO� WRZQV� RU� JRRG� URDGV� DUH�VHOHFWHG��� EHWWHU�RII�IDUPHUV�DUH�YLVLWHG�PRUH�RIWHQ��WKH\�KDYH�WKH�WLPH��WKH\�GR�QRW�PLJUDWH��WKH\�OLYH�QHDU�WKH�URDG��HWF����� IDUPHUV� LQYROYHG� LQ� SURMHFWV� RU� DSSO\LQJ� QHZ�WHFKQRORJLHV� DUH� YLVLWHG�PRUH� RIWHQ�*XLMW� DQG� VKDK��������� �$OO�LQ�DOO��WKH�ZHDN�SRLQWV�LQ�WKH�ZD\�55$V�DUH� WRR� RIWHQ� LPSOHPHQWHG� OHDG� FULWLFV� WR� WKH�FRQFOXVLRQ� WKDW�55$V�DUH� LQGHHG�PXFK� TXLFNHU� DQG�FKHDSHU�WKDQ�WKH�OHQJWK\�VXUYH\V�WKH\�KDYH�UHSODFHG��EXW�WKDW� WKH�TXDOLW\�RI�WKH�UHVXOWV�LV�DOO� WRR�RIWHQ�QRW�PXFK� EHWWHU�� ,Q� SUDFWLFH� PDQ\� 55$V� DUH� VWLOO�µH[WUDFWLYH¶�� LQIRUPDWLRQ� LV� JDWKHUHG� LQ� WKH� YLOODJHV�DQG�WKH�DQDO\VLV�LV�GRQH�HOVHZKHUH�E\�H[SHUWV��&ULWLFV�FRQFOXGH�WKDW� WKH�TXDOLW\�RI�DQ�55$�KLJKO\�GHSHQGV�XSRQ� WKH� H[SHUWLVH� RI� WKH� LQGLYLGXDOV� FDUU\LQJ� LW�RXW�0LNNHOVHQ����������
3DUWLFLSDWRU\�5XUDO�$SSUDLVDO��35$���35$�DUH�JRRG�IRU��� 3URYLGLQJ� EDVLF� LQIRUPDWLRQ� LQ� VLWXDWLRQV� ZKHUH�OLWWOH�LQ�NQRZQ�� ,GHQWLI\LQJ�DQG�DVVHVVLQJ�SUREOHPV�� $SSUDLVLQJ�� GHVLJQLQJ�� LPSOHPHQWLQJ�� PRQLWRULQJ��DQG�HYDOXDWLRQ�SURJUDPV�DQG�SURMHFWV�� *HWWLQJ�D�EHWWHU�SLFWXUH�RI�QHHGV�DQG�RUJDQL]DWLRQV¶�DELOLW\�WR�PHHW�WKHP�� 'HYHORSLQJ� DQG� WUDQVIHUULQJ� DSSURSULDWH�WHFKQRORJLHV�� $SSUDLVLQJ�HPHUJHQFLHV�� 3ODQQLQJ� SURMHFWV� WKDW� DUH� PRUH� UHOHYDQW��UHVWUXFWXULQJ� DGPLQLVWUDWLRQV�� DVVLVWLQJ� LQ� GHFLVLRQ�PDNLQJ�DQG�SROLF\�IRUPDWLRQ�� *HQHUDWLQJ� K\SRWKHVHV�� UXOLQJ� RXW� LQDSSURSULDWH�RQHV�� 3URYLGLQJ� JXLGHOLQHV� IRU� VXUYH\� GHVLJQV� DQG�DVVHVVLQJ� WKH� DSSOLFDELOLW\� RI� WKHLU� UHVXOWV� WR� RWKHU�SODFHV��

� )OHVKLQJ� ±� RXW� FRPSOHPHQWLQJ�� LQWHUSUHWLQJ�� RU�JLYLQJ� GHSWK� DQG� FRQWH[W� WR� LQIRUPDWLRQ� REWDLQHG�WKURXJK�RWKHU�PHWKRGV�&KDPEHUV����������35$�LV�QRW�YHU\�XVHIXO�IRU��:RUNLQJ�LQ�VLWXDWLRQV�LQ�ZKLFK�WKH�SUREOHP�LV�QRW�XVHIXOO\�DGGUHVVHG�DW� WKH� ORFDO�RU�JURXS�OHYHO��IRU�H[DPSOH��LQ�VLWXDWLRQV�ZKHUH�ODUJH�VFDOH�VWUXFWXUDO�UHRUJDQL]DWLRQ� LV� QHFHVVDU\� �EXW� HYHQ� WKHQ�� ORFDO�YLHZV�PD\�KHOS�WR�VKDSH�WKH�FKDQJH���
�35$�7(&+1,48(6�7KHUH� DUH� VL[� SRSXODU� WHFKQLTXHV�PHWKRGV�WKDW�DUH�XVHG� WR� IDFLOLWDWH�35$�H[HUFLVH� WKDW�HQDEOHV�WKH� FRPPXQLW\� WR� GHYHORS� DQG� FRPSLOH� D� GHWDLOHG�SURILOH� RI� WKHPVHOYHV� DQG� WKHLU� VLWXDWLRQ�'DDQH���������� 9HQQ�'LDJUDP�9HQQ� 'LDJUDPV� DUH� GUDZQ� WR� KHOS�XQGHUVWDQG� WKH� FXUUHQW� IRUPDO� DQG� LQIRUPDO�LQVWLWXWLRQV�LQ�WKH�DUHD�XQGHU�VWXG\�DQG�WKH�QDWXUH�RI�UHODWLRQVKLS� EHWZHHQ� WKH� FRPPXQLWLHV� DQG� WKHVH�H[LVWLQJ�LQVWLWXWLRQV�DQG�VWUXFWXUHV��7KH�FRPPXQLW\�LV�OHG� WR� LGHQWLI\� WKHLU� QHHGV�� DQDO\]H� WKHVH� QHHGV� DQG�DVVHVV�WKH�FDXVH�DQG�HIIHFW�UHODWLRQVKLS��7KLV�SURFHVV�SURYLGHV�DQ�RSSRUWXQLW\� IRU�WKH�FRPPXQLW\�WR�DUULYH�DW� WKH� PRVW� SUHVVLQJ� RU� SULRULW\� QHHG� XWLOL]LQJ� D�ORJLFDO� IRUPDW� DQG� WKLV� RIWHQ� FXOPLQDWHV� LQWR� D�SUREOHPV�WUHH�5DMDUDWQDP���������� 7LPH�OLQH�7KLV� WHFKQLTXH� GHVFULEHV� FKURQRORJLHV� RI�HYHQWV��OLVWLQJ�PDMRU�UHPHPEHUHG�HYHQWV� LQ�D�YLOODJH�ZLWK�DSSUR[LPDWH�GDWHV��7KH�SURFHVV�LQYROYHV�HOGHUO\�SHRSOH� LQ� D� YLOODJH� WR� QDUUDWH� WKHLU� OLIH� KLVWRU\��VXPPDUL]LQJ� PDMRU� HYHQWV� DQG� FKDQJHV� WKDW� KDYH�WDNHQ�SODFH�RYHU�D�SHULRG�RI� WLPH��0DMRU�HYHQWV�DQG�SROLWLFDO� UHJLPHV� LQFOXGLQJ� WKHLU� VLJQLILFDQFH� DQG�LQIOXHQFH�WR�WKH�FKDQJH�LQ�WKH�OLYHV�RI�WKH�FRPPXQLW\�RYHU� WLPH� DUH� UHFRUGHG�� 7LPH� OLQH� VKRZV� D� EURDG�PRYHPHQW�RI�GLIIHUHQW�DVSHFWV�LQ�D�YLOODJH�GXULQJ�WKH�FRPPXQLW\¶V�OLIHWLPH��,8&1���������� 7LPH�WUHQG�7KLV� LV� D� WHFKQLTXH�ZKHUH� SHRSOH� JLYHQ� DQ�RSSRUWXQLW\� WR� DFFRXQW� DERXW� WKHLU� SDVW� DQG� GLVFXVV�KRZ�WKLQJV�FORVH� WR�WKHP�KDYH�FKDQJHG�� ,VVXHV�VXFK�DV� HFRORJLFDO� KLVWRU\�� FKDQJHV� LQ� ODQG�XVH�� FURSSLQJ�SDWWHUQV�� FKDQJHV� LQ� FXVWRPV�� SUDFWLFHV� 	� WUHQGV� LQ�SRSXODWLRQ�� PLJUDWLRQ�� HGXFDWLRQ�� KHDOWK�� SULFHV��\LHOGV�� HWF��7KLV� WHFKQLTXH� LV�PRUH�SUHFLVH� LQ�JLYLQJ�LQGLFDWLRQ� RI� FKDQJH� �LQFUHDVH� RU� GHFUHDVH�� DERXW� D�SDUWLFXODU�LWHP�DFWLYLW\���0DSSLQJ�7KLV� LV� ZKHUH� SHRSOH� XVH� JURXQG�� IORRU� RU�IOLS�FKDUWV� WR�PDS� DQG�GUDZ� WKH�GLIIHUHQW� DVSHFWV� RI�WKHLU� YLOODJH� H�J�� VRFLDO� LVVXHV�� GHPRJUDSKLF��UHVRXUFHV�� KHDOWK�� ZHDOWK�� OLWHUDF\�� OLYHVWRFN��
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HFRQRPLF� DFWLYLWLHV�� ZDWHU� UHVRXUFHV�� WUHHV�� KRXVLQJ�OD\RXW� HWF�� 7KLV� WHFKQLTXH� SRUWUD\V� WKH� LPDJH�GZHOOLQJV�LQ�D�YLOODJH��� 7UDQVHFW�:DON�7KLV� LV� D� V\VWHPDWLFDO� ZDON� ZLWK� WKH�&RPPXQLW\�PHPEHUV� WKURXJK� WKH�YLOODJH� REVHUYLQJ��GLVFXVVLQJ�� LGHQWLI\LQJ� GLIIHUHQW� IRUPV�� ORFDO�WHFKQLTXHV�� LQWURGXFHG� WHFKQRORJLHV�� VHHNLQJ� WKHLU�XVHV��SUREOHPV��VROXWLRQV�DQG�RSSRUWXQLWLHV��,W�LV�GRQH�WR� HQVXUH� WKDW� WKH� WHDP� IXOO\� H[SORUHV� WKH� VSDWLDO�GLIIHUHQFHV� LQ� WKH� FRPPXQLW\�� DVVHVVLQJ� WKH�LQIUDVWUXFWXUH� WKDW� H[LVWV� DQG� DQ\� SRVVLEOH� DFWLYLWLHV�WKDW�PLJKW�EH�WDNLQJ�SODFH�ZLWKLQ�WKH�YLOODJH���0DWUL[�0DWUL[�LV�D�UDQNLQJ�	�VFRULQJ�WHFKQLTXH�WKDW�LV� XVHG� WR� GLVFRYHU� ORFDO� DWWLWXGHV� DQG� SHUFHSWLRQV�DERXW� D� SDUWLFXODU� UHVRXUFH�� 7KLV� PD\� EH� DERXW� WKH�ODQG� XVH�� ZDWHU� FRQVHUYDWLRQ� PHDVXUHV�� VHDVRQV��ZHDWKHU� FRQGLWLRQV�� UDLQIDOO� SDWWHUQ� RU� UDLQIDOO�GLVWULEXWLRQ�� LQWHQVLW\� DQG� HIILFLHQF\�� 7KHVH� DUH�DVVHVVHG� WR� GHWHUPLQH� WKH� H[WHQW� WKH\� DIIHFW� DQG�LQIOXHQFH�WKH�ZD\�RI�OLIH�ZLWKLQ�WKH�FRPPXQLW\��7KLV�KHOSV�WR�SURYLGH�D�EHWWHU�XQGHUVWDQGLQJ�RI�FRQVWUDLQWV�DQG� RSSRUWXQLWLHV� IRU� SRVVLEOH� GHYHORSPHQW�LQWHUYHQWLRQV��$� JUDSK� LV� XVXDOO\� GUDZQ� LQ� D�PDWUL[�IRUPDW�GLVSOD\LQJ�WKHVH�FRQVWUDLQWV�DQG�RSSRUWXQLWLHV��
�7KH�REMHFWLYHV�RI�WKH�35$�DUH��� WR�HQDEOH�UXUDO�SHRSOH�WR�RUJDQL]H�WKHLU�NQRZOHGJH��VKDUH�H[SHULHQFH�DPRQJ�WKHPVHOYHV�DQG�JDWKHU�LQIRUPDWLRQ�RQ�UHVRXUFHV�WKH\�KDYH�� WR�XQGHUVWDQG� WKH�UXUDO�HQYLURQPHQWV�DQG�VRFLDO�DV�ZHOO�DV�HFRQRPLF�G\QDPLVP�� WR�XQGHUVWDQG�WKH�WUHQGV�LQ�WKH�UXUDO�VRFLR�HFRQRPLF�FRQGLWLRQV�� WR� HQDEOH� WKH� FRPPXQLW\� LGHQWLI\� WKHLU� SUREOHPV��FDXVHV�RI�WKHVH�SUREOHPV�DQG�SRVVLEOH�VROXWLRQV�� WR� HQDEOH� WKH� FRPPXQLW\� GHYHORS� D� FRPPXQLW\�DFWLRQ�SODQ�WR�DGGUHVV�WKHLU�SUREOHPV�,Q� RUGHU� WR� OLPLW� WKH�35$� WR� WKH� REMHFWLYHV�VHW�DQG�WR�KDYH�FRQVLVWHQF\�LQ�FRQGXFWLQJ�WKH�35$�LQ�WKH�GLIIHUHQW�YLOODJHV��D�35$�PDQXDO�ZDV�SUHSDUHG�E\�WKH� VRFLR� HFRQRPLF� WHDP�� ,Q� OLQH� ZLWK� WKH� PDQXDO��HPSKDVLV�ZDV�DFFRUGHG�WR�WKH�IROORZLQJ�WRSLFV����� 9LOODJH� +LVWRU\�� 7KH� ILUVW� GD\� RI� WKH� 35$�GLVFXVVLRQ� EHJLQV� ZLWK� KLVWRU\� RI� WKH� YLOODJH� ZKLFK�HQDEOHG� SDUWLFLSDQWV� WR� HDVLO\� DQG� FRPIRUWDEO\� WHOO�DERXW�WKH�KLVWRU\�RI�WKHLU�YLOODJH����� $JULFXOWXUH� DQG� /LYHVWRFN�� )RFXV� JURXS�GLVFXVVLRQV�ZHUH�PDGH� RQ� DJULFXOWXUH� DQG� OLYHVWRFN�UHDULQJ�SUDFWLFHV�LQFOXGLQJ�WKH�SUREOHPV�HQFRXQWHUHG�DQG�SRVVLEOH�VROXWLRQV��

��� 6RFLDO� VHUYLFH�� 7KH� SURYLVLRQ� RI� VRFLDO� VHUYLFHV�OLNH� HGXFDWLRQ� DQG� KHDOWK� LQFOXGLQJ� WKH� DVVRFLDWHG�SUREOHPV� ZHUH� DOVR� GLVFXVVHG� LQ� IRFXV� JURXS�GLVFXVVLRQV�����9LOODJH�LQVWLWXWLRQV��,QVWLWXWLRQV��ERWK�IURP�ZLWKLQ�WKH� YLOODJH� DQG� RXWVLGH�� DV� ZHOO� DV� IRUPDO� DQG�LQIRUPDO� ZLWK� ZKLFK� WKH� UXUDO� FRPPXQLWLHV� LQWHUDFW�KDYH�EHHQ�DGGUHVVHG����� 7UHQG� OLQHV�� 7UHQGV� LQ� IRRG� DYDLODELOLW\�� IRUHVW��SRSXODWLRQ� JURZWK�� ZHDOWK�� UDLQIDOO� DQG� SRYHUW\� DUH�DGGUHVVHG�LQ�WKLV�VHFWLRQ�����:HDOWK�UDQNLQJ��SUREOHP�DQDO\VLV��DQG�FRPPXQLW\�DFWLRQ� SODQ�� )LQDOO\�� WKH� SDUWLFLSDQWV� UDQNHG� WKH�FRPPXQLW\�RQ� WKH�EDVLV� RI� LWV�ZHDOWK��GLVFXVVHG� WKH�PDMRU�SUREOHPV�DQG�IRUPXODWHG�DFWLRQ�SODQ��7KH�35$�LV� WR� EH� IROORZHG� ZLWK� D� PRUH� TXDQWLWDWLYH� DQG�VWUXFWXUHG�VRFLRHFRQRPLF�VXUYH\��ZKLFK�ZLOO�WKHQ�EH�IROORZHG� E\� VSHFLDOL]HG� UHVHDUFKHV� LQ� VSHFLILFDOO\�VHOHFWHG� DUHDV�� QRWDEO\�� SRYHUW\� DQG� FRSLQJ�PHFKDQLVPV��PLFURILQDQFH��PDUNHWLQJ��XWLOL]DWLRQ�DQG�PDQDJHPHQW�RI�QDWXUDO�UHVRXUFHV��DQG�JHQGHU��$W�WKH�HQG�RI�WKH�����V��3DUWLFLSDWRU\�5XUDO�$SSUDLVDO� ZDV� GHYHORSHG� LQ� UHVSRQVH� WR� WKH� WRR�PHFKDQLVWLF�DQG�H[WUDFWLYH�LPSOHPHQWDWLRQ�RI�55$V��,Q�35$V�WKH�WDUJHW�JURXS�LV�HQFRXUDJHG�WR� OHDUQ�DQG�WKH�UROH�RI�RXWVLGHUV�LV�UHGXFHG�WR�D�IDFLOLWDWRU�RI�WKH�OHDUQLQJ�SURFHVV��35$�DLPV�WR�HPSRZHU�ORFDO�SHRSOH�E\� HQFRXUDJLQJ� WKHP� WR� VKDUH�� HQKDQFH� DQG� DQDO\VH�WKHLU� NQRZOHGJH� RI� OLIH� DQG� FRQGLWLRQV� DQG� WR� SODQ��DFW��PRQLWRU�DQG�HYDOXDWH��$V� ZLWK� 55$� LW� LV� KDUG� WR� GHILQH� ZKDW�H[DFWO\� D�35$� LV� �VRPH�HYHQ�SUHIHU� QRW� WR�GHILQH� LW�DQG� MXVW� UHIHU� WR� ³D� IDPLO\� RI� DSSURDFKHV´��� 35$�VKDUHV� WKH� EDVLF� SULQFLSOHV� RI� 55$� �TXLFN��PXOWLGLVFLSOLQDU\��REVHUYDWLRQV��HWF����\HW�QRZ�LW�LV�WKH�ORFDO�SHRSOH�ZKR�DUH�HQFRXUDJHG�WR�DQDO\VH�WKHLU�RZQ�VLWXDWLRQ�DQG�SODQ�DFWLYLWLHV�WR�LPSURYH� LW��7KH� WKUHH�EDVLF�SLOODUV�RI�35$��DQG�WKH�EDVLF�GLIIHUHQFHV�IURP�55$��DUH����� WKH� EHKDYLRXU� DQG� DWWLWXGH� RI� RXWVLGHUV�� ZKR�IDFLOLWDWH�UDWKHU�WKDQ�GRPLQDWH����� WKH� PHWKRGV�� ZKLFK� DUH� RSHQ�� JURXS�RULHQWHG��YLVXDO�DQG�FRPSDUDWLYH����� VKDULQJ� RI� LQIRUPDWLRQ�� IRRG�� H[SHULHQFHV�� HWF��EHWZHHQ�LQ��DQG�RXWVLGHUV��)RU�WKH�WRROV�XVHG��WZR�LVVXHV�VWDQG�RXW����� µ+DQGLQJ� RYHU� WKH� VWLFN¶�� LQVWHDG� RI� RXWVLGHUV�WU\LQJ� WR� XQGHUVWDQG� WKH� NQRZOHGJH� RI� WKH� ORFDO�SHRSOH��35$�WULHV�WR�IDFLOLWDWH�ORFDO�SHRSOH�WR�GHYHORS�WKHLU� FDSDELOLWLHV�� 7KH\� FROOHFW� DQG� DQDO\VH� WKH� GDWD�DQG�SURSRVH�DFWLRQV�WR�EH�XQGHUWDNHQ����� 9LVXDOLVDWLRQ� DQG� VKDULQJ�� ORFDO� SHRSOH� FRQYH\�WKHLU�LGHDV�DQG�NQRZOHGJH�LQ�D�YLVXDO�ZD\��,Q�YHUEDO�FRPPXQLFDWLRQ�� RXWVLGHUV� GRPLQDWH� WKH� GLDORJXH�PRUH� HDVLO\� �YLD� H\H� FRQWDFW�� FURVV�FKHFNLQJ�� HWF���WKDQ� LQ�FRPPXQLFDWLRQ�YLD�YLVXDO�DLGV��:KHQ�D�PDS�
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LV�GUDZQ�E\�D�VWLFN�LQ�WKH�VRLO�DOO�FDQ�FRQWULEXWH��DQG�ORFDO�SHRSOH�IHHO�PRUH�FRQILGHQW�WKDQ�ZKHQ�RXWVLGHUV�WU\�WR�GUDZ�D�PDS�RQ�D�SLHFH�RI�SDSHU�ZLWK�D�SHQ���D�W\SLFDO� WRRO� RI� SRZHUIXO� RXWVLGHUV�� 6KDULQJ� DOVR�H[SOLFLWO\� LQYROYHV� WKH� IRRG� DQG� VKHOWHU� GXULQJ� WKH�35$��7KH�PRVW�FRPPRQO\�XVHG�WRROV�DUH��� SDUWLFLSDWRU\�PDSSLQJ��D�JURXS�RI�YLOODJHUV�PDNHV�D�PDS� RI� WKH� FRPPXQLW\�� 7KH� ZD\� WKH\� GR� WKLV� DQG�ZKDW� WKH\� ILQG� LPSRUWDQW� SURYLGH� JRRG� HQWU\� SRLQWV�IRU�GLVFXVVLRQV�DERXW�FUXFLDO�DVSHFWV�RI�YLOODJH�OLIH��� YLOODJH� WUDQVHFWV�� WRJHWKHU�ZLWK� D� �VPDOO�� JURXS� RI�YLOODJHUV� WKH� WHDP� ZDONV� WKURXJK� WKH� YLOODJH� �RU�DQRWKHU� UHOHYDQW� DUHD�� DQG� GLVFXVVHV� WKH� WKLQJV�REVHUYHG��� UDQNLQJ�� SHRSOH� DUH� DVNHG� WR� FRPSDUH� XQLWV� �H�J��IDPLOLHV��WUHHV��FURSV��DQG�WR�JURXS�WKHP�DFFRUGLQJ�WR�WKHLU� RZQ� FULWHULD�� )RU� H[DPSOH�� YLD� SDLU�ZLVH�FRPSDULQJ� WKH� LPSRUWDQFH� RI� FHUWDLQ� WUHHV�� SHRSOH�ILQG� RXW� ZKLFK� FULWHULD� WKH\� XVH� WR� DVVHVV� WKH�XVHIXOQHVV�RI� WKHVH��5DQNLQJ� LV� DOVR�XVHG� WR� VWUDWLI\�WKH�ORFDO�SRSXODWLRQ��H�J��YLD�ZHDOWK�UDQNLQJ��%RWK�WKH�UHVXOWV� RI� WKH� UDQNLQJ� DQG� WKH� FULWHULD� XVHG� SURYLGH�HQWU\�SRLQWV�IRU�IXUWKHU�GLVFXVVLRQV��� KLVWRULFDO� UHFDOOV�� WKH� OLIHVWRU\� RI� IDPLOLHV� DUH�UHFDOOHG� DQG� WKH� PDLQ� HYHQWV� DUH� XVHG� DV� UHIHUHQFH�SRLQWV�LQ�WKH�DQDO\VLV�RI�WKH�SUHVHQW�VLWXDWLRQ��� FDOHQGDUV��SHRSOH� LQGLFDWH�KRZ� WKLQJV�FKDQJH�RYHU�WLPH�� H�J�� LQ� ZKLFK� PRQWKV� WKH\� KDYH� WR� ERUURZ�PRQH\�� ZKHQ� WKHLU� FKLOGUHQ� JHW� PDODULD�� ZKHQ� WKH�UDLQV�DUH�QRUPDOO\�H[SHFWHG��HWF��&RPELQLQJ� LQIRUPDWLRQ� REWDLQHG� IURP� DOO�WKH� WRROV� SURYLGHV� WKH� YLOODJHUV� ZLWK� DQ� H[SOLFLW�SLFWXUH�RI�WKHLU�GDLO\�OLIH��7KLV�QRW�RQO\�KHOSV�WKHP�WR�VWDUW�D�GLVFXVVLRQ�RQ�WKHLU�PDLQ�SUREOHPV�DQG�KRZ�WR�WDFNOH� WKHP�� LW� DOVR�ERRVWV� WKHLU� VHOI�HVWHHP�EHFDXVH�WKH\�DUH�DEOH�WR�PDNH�WKLV�DQDO\VLV�WKHPVHOYHV���
&RQFOXVLRQ��,W� LV� LPSHUDWLYH� WKDW� GHYHORSPHQW�DFWLYLWLHV�LQLWLDWLYHV� VKRXOG� QRW� EH� DWWHPSWHG� XQWLO�SDUWLFLSDWRU\� UXUDO� DSSUDLVDO� �35$�� RU� SDUWLFLSDWRU\�DFWLRQ�UHVHDUFK� �3$5��KDV�EHHQ�FDUULHG�RXW� DQG� WKDW�WKH� VRFLR� ±� HFRQRPLF� DQG� RWKHU� IDFWRUV� DIIHFWLQJ�FRPPXQLWLHV� DUH� ZHOO� XQGHUVWRRG� E\� WKH� SHRSOH�FRQIURQWHG�ZLWK�WKH�SUREOHP��.DPOD� %KDVLQ� ������� VXJJHVWV� WKDW�GHYHORSPHQW� SUDFWLWLRQHUV� VKRXOG� FRQVWDQWO\� DVN�WKHPVHOYHV�� ³DP� ,� LQFUHDVLQJ� WKH� FRQILGHQFH� RI� WKH�SRRU�� WKHLU� IDLWK� LQ� WKHPVHOYHV�� DQG� WKHLU� VHOI� ±�UHOLDQFH��RU�DP�,�PDNLQJ�WKHP�LQVWUXPHQWV�RI�P\�RZQ�SODQV�RI�DFWLRQ��LPSRVLQJ�P\�RZQ�LGHDV�RQ�WKHP�DQG�WKDW� RI� P\� RUJDQL]DWLRQ� DQG�RU� LQVWLWXWLRQ"´� 6RFLDO�'HYHORSPHQW�LV�D�SURFHVV�RI�JUDGXDO�FKDQJH�LQ�ZKLFK�SHRSOH� LQFUHDVH� WKHLU� DZDUHQHVV� RI� WKHLU� RZQ�

FDSDELOLWLHV� DQG� FRPPRQ� LQWHUHVWV�� DQG� XVH� WKLV�NQRZOHGJH� WR� DQDO\VH� WKHLU� QHHGV�� GHFLGH� RQ�VROXWLRQV�� RUJDQL]H� WKHPVHOYHV� IRU� FRRSHUDWLYH�HIIRUWV��DQG�PRELOL]H�WKHLU�RZQ�KXPDQ��ILQDQFLDO�DQG�QDWXUDO�UHVRXUFHV� WR� LPSURYH��HVWDEOLVK�DQG�PDLQWDLQ�WKHLU�RZQ� VRFLDO� VHUYLFHV� DQG� LQVWLWXWLRQV�ZLWKLQ� WKH�FRQWH[W� RI� WKHLU� RZQ� FXOWXUH� DQG� WKHLU� RZQ� SROLWLFDO�V\VWHP��7R�JLYH�HIIHFW�WR�WKLV�XQGHUVWDQGLQJ�RI�VRFLDO�GHYHORSPHQW�� SDUWLFLSDWLRQ� RI� FRPPXQLWLHV� LQ� WKHLU�RZQ� GHYHORSPHQW� LV� LPSRUWDQW�� 7KH� SDUWLFLSDWRU\�DSSURDFKHV�� LQFOXGLQJ� 35$� SURYLGHV� ILUVW� VWHS�VWDJH�LQ�VXVWDLQDEOH�FRPPXQLW\�GHYHORSPHQW��$V� D� UHVXOW� RI� WKH� 35$V�� WKH� FRPPXQLWLHV�DUH�H[SHFWHG�WR�DWWDLQ�PDQ\�EHQHILWV�LQFOXGLQJ��� ([SUHVVLQJ�WKHLU�RZQ�LGHDV�DQG�FRQFHUQV��� 2UJDQL]LQJ� WKHLU� NQRZOHGJH� DERXW� WKH� SDVW� DQG�SUHVHQW��� ,GHQWLI\LQJ� DV� D� FRPPXQLW\� WKHLU� SUREOHPV�� WKH�FDXVHV�RI�WKHVH�SUREOHPV�DQG�SRVVLEOH�VROXWLRQV��� 'HYHORSLQJ� D� FRPPRQ� SODQ� WR� DGGUHVV� WKHVH�SUREOHPV��� 'HYHORSLQJ� WKH� DELOLW\� WR� XVH� WKHLU� RZQ� UHVRXUFHV�PRUH�HIIHFWLYHO\�DQG�DWWUDFW�PRUH�UHVRXUFHV�IURP�WKH�RXWVLGH��7KH� DFDGHPLFLDQV�UHVHDUFKHUV� LQYROYHG� LQ� WKH�35$V�DUH�H[SHFWHG�WR�JHW�WKH�IROORZLQJ�EHQHILWV��� 'HYHORSLQJ� EHWWHU� XQGHUVWDQGLQJ� RI� UXUDO�HQYLURQPHQWV�DQG�VRFLDO�DV�ZHOO�DV�HFRQRPLF�G\QDPLVP�WDNLQJ�SODFH�WKHUH��� $SSUHFLDWLQJ�WKH�IDFW�WKDW�FRPPXQLWLHV�DUH�FDSDEOH�RI�DQDO\]LQJ�WKHLU�SUREOHPV�DQG�RXWOLQLQJ�SRVVLEOH�VROXWLRQV�WR�WKHLU�SUREOHPV��� 3DUWLFLSDWLQJ� LQ� GHVLJQLQJ� SRVVLEOH� VROXWLRQV� WR�FRPPXQLW\�SUREOHPV��� 8WLOL]LQJ�WKH�UHVXOWV�RI�WKH�35$�ZRUN�DV�D�UHVHDUFK�RXWSXW�IRU�SXEOLFDWLRQV�DQG�SUHVHQWDWLRQV��� %XLOGLQJ� WKHLU� UHVHDUFK� DQG� SUREOHP� LQYHVWLJDWLRQ�FDSDELOLWLHV��� 6XSSRUWLQJ� WKHLU�FODVVURRP�GLVFXVVLRQV� WR� VWXGHQWV�ZLWK�SUDFWLFDO�H[DPSOHV�IURP�WKH�35$�ILQGLQJV���
&RUUHVSRQGLQJ�$XWKRU��0HKUDQ�%R]RUJPDQHVK��0DUYGDVKW�%UDQFK��,VODPLF�$]DG�8QLYHUVLW\��0DUYGDVKW��,UDQ�(�PDLO��PHKUDQ�����#\DKRR�FRP
5HIHUHQFHV����� %KDW��.��9��� DQG�6��6DWLVK�� ³1*2�OLQNV�ZLWK�WKH� .DPDWDND� 6WDWH� ZDWHUVKHG� GHYHORSPHQW�FHOO��0<5$'$�DQG� WKH�3,'2:�3URMHFW�´� LQ�-�� )DUULQJWRQ� DQG� '�� /HZLV� �(GV���� 1RQ�
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*RYHUQPHQWDO�2UJDQLVDWLRQV�DQG� WKH�6WDWH� LQ�$VLD��/RQGRQ��5RXWOHGJH���������SS�������������� %ODFNEXUQ�� -�� DQG� -�� +ROODQG� �HGV��� :KR�FKDQJHV"� ,QVWLWXWLRQDOL]LQJ� SDUWLFLSDWLRQ� LQ�GHYHORSPHQW�/RQGRQ�� 8.�� ,7� 3XEOLFDWLRQV����������� *DU\� 5�� *OHDVRQ� �(GV���� 5$3� 5DSLG�$VVHVVPHQW� 3URFHGXUHV�� 4XDOLWDWLYH�0HWKRGRORJLHV�IRU�3ODQQLQJ�DQG�(YDOXDWLRQ�TI�+HDOWK� 5HODWHG� 3URJUDPPHV� �%RVWRQ��,QWHUQDWLRQDO� 1XWULWLRQ� )RXQGDWLRQ� IRU�'HYHORSLQJ�&RXQWULHV������������ &HUQHD��0LFKDHO�� �HG��� 3XWWLQJ� 3HRSOH� )LU�VW��6RFLRORJLFDO�9DULDEOHV�LQ�5XUDO�'HYHORSPHQW��6HFRQG� (GLWLRQ�� UHYLVHG� DQG� H[SDQGHG� �1HZ�<RUN��2[IRUG�8QLYHUVLW\�3UHVV�IRU�WKH�:RUOG�%DQN������������ &KDPEHUV�� 5REHUW�� &KDOOHQJLQJ� WKH�3URIHVVLRQV�� )URQWLHU� IRU� 5XUDO�'HYHORSPHQW��/RQGRQ�� ,QWHUPHGLDWH� 7HFKQRORJ\�3XEOLFDWLRQV������������ &KDPEHUV�� 5�� :KRVH� UHDOLW\� FRXQWV"� ,7�3XEOLFDWLRQV��/RQGRQ��8.����������� &KDXGKDUL�� 6�� .��� ³6WXGLHV� RQ� HIILFDF\� RI�55$V�35$V� DV� D� FRPSOHPHQW�VXEVWLWXWH� WR�VDPSOH� VXUYH\V�´� 0LPHR� �1HZ� 'HOKL��1DWLRQDO� &RXQFLO� RI� $SSOLHG� (FRQRPLF�5HVHDUFK������������ &RUQZDOO�� $�� 0DNLQJ� D� GLIIHUHQFH"� *HQGHU�DQG� SDUWLFLSDWRU\� GHYHORSPHQW�� ,'6�GLVFXVVLRQ�SDSHU���������������� 'DDQH�� -�� 5�� 9��� 4XHOOH� PHWKRGH� SRXU�,¶DQDO\VH�GH� V\VWHPHV�GH�SURGXFWLRQ� HQ� ]RQH�UXUDOH� WURSLFDOH�� /H� GLOHPPH� HQWUH� GHPDUFKH�TXDQWLWDWLYH�SHX�ILDEOH�HW�GHPDUFKH�TXDOLWDWLYH�SHX� JHQHUDOLVDEOH�� FRQWULEXWLRQ� DX� �WPH�6HPLQDLUH� G¶,"FRQRPLH� 5XUDOH� �)UDQFH��&,5$'��0RQWSHOOLHU������������� *XLMW�� ,�� DQG�0�.�� 6KDK� �HGV��� 7KH�0\WK� RI�&RPPXQLW\�� *HQGHU� LVVXHV� LQ� SDUWLFLSDWRU\�GHYHORSPHQW�� /RQGRQ�� ,QWHUPHGLDWH�7HFKQRORJ\�SXEOLFDWLRQV������������ ,8&1�� 6HHN���� DQG� <H� 6KDOO� )LQG��3DUWLFLSDWRU\�$SSUDLVDOV�ZLWK�D�*HQGHU�(TXLW\�3HUVSHFWLYH��0RGXOH���RI�WKH�250$�PRGXOHV�WRZDUGV�(TXLW\������������ 0DQFDUHQKDV�� -�� DQG� 3�� '�� 3UHP� .XPDU��³3DUWLFLSDWRU\�PDSSLQJ�DQG�PRGHOOLQJ��8VHU¶V�QRWHV�´�55$�1RWHV��1R���������������SS������������ 0LNNHOVHQ�� %�� 0HWKRGV� IRU� 'HYHORSPHQW�:RUN� DQG� 5HVHDUFK�� $� *XLGH� IRU�3UDFWLWLRQHUV��'HOKL��6DJH�3XEOLFDWLRQV������������ 5DMDUDWQDP�� -ROO\�� &�� *DPH?DQ�� +HOHQ�7KDVLDQ�� 1DYDPRQL� %DEX� DQG� $EHO�5DMDUDWQDP��9ROLGRWLQJ� WKH�:HDOWK�5DU]NLQJ�RI�35$�DQG�)RUPDO�6XUYH\�LQ�,GHQWLILLQ���WKH�

5XUFG� 3RRU� �7DPLO� 1DGX�� 58+6$�'HSDUWPHQW�� &KULVWLDQ� 0HGLFDO� &ROOHJH� DQG�+RVSLWDO��9HOORUH������������� 6FRRQHV��,��	�-��7KRPSVRQ��HGV����%H\RQG�WKH�IDUPHUV�ILUVW��5XUDO�SHRSOH¶V�NQRZOHGJH������ DJULFXOWXUDO� UHVHDUFK� DQG� H[WHQVLRQ� SUDFWLFH��,QWHUPHGLDWH� 7HFKQRORJ\� 3XEOLFDWLRQV��/RQGRQ��8.���������
�����������
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,PSRUWDQFH�RI�,QGLJHQRXV�NQRZOHGJH�LQ�DJULFXOWXUH�
�0DU\DP�.KRGDPRUDGL�� � 0HKUDQ�%R]RUJPDQHVK�� DQG��(VPDHHO�*KRUEDQL��

������0DUYGDVKW�%UDQFK��,VODPLF�$]DG�8QLYHUVLW\��0DUYGDVKW��,UDQ�
&RUUHVSRQGLQJ�DXWKRU��PHKUDQ�����#\DKRR�FRP

$EVWUDFW� 7RGD\�� H[SHUWV� IURP� DOO� RYHU� WKH� ZRUOG� DUH� UHDFKLQJ� WR� XVH� RI� WKLV� NQRZOHGJH� DJDLQ� DQG� WKH\� KDYH�DFFHSWHG� WKH�VHFRQG�XVH�RI� WKLV�NQRZOHGJH�LQ�VXVWDLQDEOH�GHYHORSPHQW�SURYLVLRQDOO\��7KH�FRQGLWLRQ�IRU�DFFHSWLQJ�WKLV� NQRZOHGJH� LV� WR� UHPRYH� QHJDWLRQ� DVSHFWV� RI� ,QGLJHQRXV� � NQRZOHGJH� DQG� VSHFLI\LQJ� FRUUHODWH� ,QGLJHQRXV��NQRZOHGJH�� HYROXWLRQ� WKH� FRQVWDQF\� RI� WKLV� NQRZOHGJH� DQG� LPSURYH� LW� DQG� DSSO\LQJ� GHYHORSHG� ,QGLJHQRXV��NQRZOHGJH� LQ� ,QGLJHQRXV� � HQYLURQPHQW�� ,Q�RWKHU�ZRUG� LQ� 6XVWDLQDELOLW\� GHYHORSPHQW�� WKH� ,QGLJHQRXV� NQRZOHGJH�VKRXOG�EH�D�FRPSLODWLRQ�RI�WKHVH�WZR�NQRZOHGJH�DFFRUGLQJ�WR�PHQWLRQHG�LQVWDQFHV���
>0DU\DP�.KRGDPRUDGL��0HKUDQ�%R]RUJPDQHVK�DQG�(VPDHHO�*KRUEDQL��,PSRUWDQFH�RI�,QGLJHQRXV�NQRZOHGJH�LQ�DJULFXOWXUH��/LIH�6FLHQFH�-RXUQDO����������������@��,661�������������KWWS���ZZZ�OLIHVFLHQFHVLWH�FRP.H\ZRUGV��,QGLJHQRXV�NQRZOHGJH��DJULFXOWXUH��,QWURGXFWLRQ�0D\EH� WKH� PDLQ� UHDVRQ� IRU� LQDWWHQWLRQ� IRU�,QGLJHQRXV� � NQRZOHGJH� LQ� WKLUG� ZRUOG� FRXQWULHV� LV�WKDW�FRORQLVW�FRXQWULHV�GRQ
W�SD\�DQ\�DWWHQWLRQ� WR� WKH�SHRSOHV
� NQRZOHGJH� DQG� LQIRUPDWLRQ� LQ� WKHVH�FRXQWULHV� DQG� DOZD\V� KDYH� UHPLQGHG� WKH� SHRSOH� RI�WKHVH�FRORQL]HG�FRXQWULHV�DV�D�VWXEERUQ��VXSHUVWLWLRXV�DQG�UHWURJUHVVLYH�SHRSOH��.DUDPL�DQG�0RUDGL���������2Q�WKH�RWKHU�KDQG��WKH�FRORQLVW�FRXQWULHV�DWWHQWLRQ�WR�LQGXVWULDO� SURGXFWLRQV� DQG� DJULFXOWXUH� SROLFLHV� KDV�FDXVHG� WR� SURPRWH� LQGXVWULDO� DQG� VLQJOH� SURGXFW�DJULFXOWXUH� ZKLFK� ZLOO� LQIOXHQFH� WKH� ,QGLJHQRXV��IDUPHU
V� NQRZOHGJH� DERXW� GLIIHUHQW� SURGXFWLRQV� DQG�ZLOO�PDNH�LW�LQFRQVSLFXRXV��$OVR��FRORQL]HG�SODQV�DQG�LPSRUWHG� H[WHQVLRQ� SURJUDPV� KDYH� LQWHQVLILHG� WKH�DOLHQDWLRQ�RI� ,QGLJHQRXV� �NQRZOHGJH��1RZURR]L�DQG�$ODJKD�� ������� ,Q� WKH�PLGGOH� RI� ����� GHFDGH�� WKHUH�ZDV� D� QHZ� YLHZ�� JLYLQJ� SULRULW\� WR� IDUPHU�� WKDW�LQFUHDVHG� WKH� DWWHQWLRQ� WR� ,QGLJHQRXV� NQRZOHGJH��7KLV� YLHZ� WKDW� HPSKDVL]HG� RQ� �OLVWHQ� SHRSOH� DQG�OHDUQ� RI� WKHP�� HPSKDVL]HG� RQ� SHRSOH
V� DFWLYH�FRPPXQLRQ� RQ� GHYHORSLQJ� DQG� VHDUFKLQJ� SURFHVV��%HIRUH� XVLQJ� RI� WKLV� ZD\�� XQGHUVWDQGLQJ� UXUDO�VRFLHW\
V� FXOWXUH� ZDV� LQ� DQRWKHU� ZD\� DQG� LW� ZDV�WKRXJKW� WKDW� UXUDO� SHRSOH� KDYH� IDLOHG� LQ� HFRQRPLF��SROLWLF�� LQQRYDWLRQ� DQG� LWV� WUDQVIHU�� FUHDWLRQ� RI�NQRZOHGJH�DQG�XVLQJ�RI�WKDW�LQ�UXUDO�VRFLHWLHV��%HIRUH�UHSUHVHQWDWLRQ� RI� WKLV� DWWLWXGH� �JLYLQJ� SULRULW\� WR�IDUPHU��� LW� ZDV� WKRXJKW� WKDW� GHYHORSPHQW� QHHG� LQ�RWKHU�SHRSOH�PDQDJHPHQW�ZKR�DUH�QRW�OLYLQJ�RQ�WKDW�YLOODJH��%XW�LQ�WKLV�ZD\��ZH�ORRN�UXUDO�SHRSOH�DV� WKH�RQH�ZKR�DUH�DEOH�WR�VROYH�WKHLU�SUREOHPV�ZLWK�UHO\LQJ�RQ�WKHLU�NQRZOHGJH�DQG�H[SHULHQFH��(VKUDJKL���������,QGLJHQRXV� NQRZOHGJH� RI� HDFK� QDWLRQ� KDV� HQDEOHG�WKHP� WR� VXSSO\� WKHLU� QHHGV� IURP� QDWXUDO� VRXUFHV�ZLWKRXW� UHGXFLQJ� WKHVH� VRXUFHV�� 6R�� LQGLJHQRXV�NQRZOHGJH�FROOHFWLRQ�RI�ZRUOG� LV�YDOXDEOH� VRXUFH�RI�

SUDFWLFHV�DQG�WLPH�WHVWHG�WRRO�WKDW�ZRXOG�EH�XVHIXO�IRU�VXVWDLQDEOH�GHYHORSPHQW�RI�DOO�VRFLHWLHV���$W� WKLUG� ZRUOG� FRXQWULHV�� XQFRQVLGHUHG� WULXPSK� RI�ZRUOG�GHYHORSPHQW�SROLFLHV�KDV�OHG�WR�YDULRXV�VRFLDO��HFRQRPLF�� FXOWXUDO� DQG� HQYLURQPHQWDO� LVVXHV��$JUDZDO����������,PEDODQFH� SRSXODWLRQ� JURZWK�� QRQ�VXVWDLQDEOH�HIILFLHQF\�RI�QDWXUDO�VRXUFHV�DQG�XQHTXDO�GLVWULEXWLRQ�RI� UHVRXUFHV�� JRRGV� DQG� VHUYLFHV� PDGH� LQYROYHG�VRFLHWLHV� LQ� FRQIXVLQJ� LVVXHV� DQG� LPSDVVHV�� ,Q� WKHVH�FRXQWULHV� �� LQDSSURSULDWH� VDPSOLQJ� RI� DEURDG�FRXQWULHV�DQG�LQRUGLQDWH�LPSRUWV��H�J��KHWHURJHQHRXV�DQG� QRQ�LQGLJHQRXV� WHFKQRORJ\� �� GHYDVWDWHG�LQGHSHQGHQW� FROOHFWLRQ�RI�PLFUR� ORFDO� V\VWHPV� �� DQG�LQVWHDG�KDV�HVWDEOLVKHG�KHWHURJHQHRXV�DQG�GHSHQGHQW�V\VWHP� WR� JOREDO� HFRQRP\� V\VWHP� �� WKDW� REYLRXVO\�FRXOGQ¶W� VXSSO\� SHRSOH¶V� QHHGV�� 6LQFH� �� WKLV�GHYHORSPHQW� SURFHVV� LV� IRUPHG�ZLWKRXW� FRQVLGHULQJ�VRFLDO� �� FXOWXUDO� DQG� HQYLURQPHQWDO� FRQVHTXHQWV� VR�LVQ¶W� FRQWLQXLQJ� DQG� KXPDQ� KDYH� WR� ILQG� VWUDWHJLHV�ZKLFK� FDQ� PDNH� GHYHORSPHQW� VXVWDLQDEOH� DQG�KXPDQH�3RS]DQ�����������
�'HILQLWLRQ�RI�LQGLJHQRXV��,QGLJHQRXV���NQRZOHGJH����

'LIIHUHQW� GHILQLWLRQV� ZHUH� SUHVHQWHG� DERXW�LQGLJHQRXV� NQRZOHGJH� E\� H[SHUWV� WKDW� HDFK� RI� WKHP�SUHVHQW� WKHLU� LGHD� DERXW� WKLV� NQRZOHGJH� IURP� WKHLU�YLHZSRLQW��(DFK�RI�WKHP�HPSKDVLV�RQ�D�VSHFLDO�DVSHFW�RI� LQGLJHQRXV� NQRZOHGJH� DFFRUGLQJ� WR� WKHLU�YLHZSRLQW�� 2[IRUG� YRFDEXODU\� GHILQH� WKH� ZRUG�LQGLJHQRXV� NQRZOHGJH� VXFK� WKLV�� LW� LV� FUHDWHG�QDWXUDOO\�LQ�D�UHJLRQ�ZKLFK�LV�UHODWHG�WR�WKH�SHRSOH�RI�WKDW� UHJLRQ�� �$]NLD� DQG� ,PDQL�� ������� ,QGLJHQRXV�NQRZOHGJH� LV�D�NQRZOHGJH� WKDW�KDV�EHHQ�JURZQ�LQ�D�ORQJ�WLPH�DQG�KDV�WUDQVIHUUHG�IURP�RQH�JHQHUDWLRQ�WR�RWKHU� JHQHUDWLRQ� LQ� KHUHGLWDU\� IRUP� �.DUDPL� DQG�
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0RUDGL�� ������� :LOOLDPV� DQG� 0ROLQD� KDYH� GHILQHG�LQGLJHQRXV� NQRZOHGJH� VXFK� WKLV�� LQGLJHQRXV�NQRZOHGJH� LV� WKH� OHDUQLQJ� PHWKRGV�� XQGHUVWDQGLQJ�DQG� DWWLWXGH� WR� WKH� ZRUOG� ZKLFK� LV� WKH� UHVXOW� RI�H[SHULHQFH� DQG� VROYLQJ� SUREOHPV� DFFRUGLQJ� WR� WHVW�DQG�HUURU�E\�WKH�SHRSOH�ZKR�DUH�DFWLYH�DQG�KDYH�XVHG�WKHLU� DYDLODEOH� UHVRXUFHV� RQ� LWV� VXLWDEOH� WLPH��&KDPEHUV� ZLWK� HPSKDVL]LQJ� RQ� SHRSOH
V� UROH� LQ�GHYHORSPHQW� SURFHVV�� EHOLHYHG� WKDW� WKH� SKUDVH� UXUDO�SHRSOH
V� NQRZOHGJH� LV� PRUH� VHQVLEOH� WKDQ� WKH� RWKHU�SKUDVH�VXFK�HWKQLF�HFRORJ\��HWKQRJUDSKLF�NQRZOHGJH��HWKQLF�FODVVLILFDWLRQ��+H�DOVR�EHOLHYHG�WKDW�LQGLJHQRXV�NQRZOHGJH� LV� D� NQRZOHGJH� WKDW� LV� FUHDWHG� QDWXUDOO\�DQG� LV� HPDQDWHG� IURP� JHRJUDSKLFDO� FLUFOH���&KDPEHUV���������
�&RQFHSW�DQG�QDWXUH�RI�LQGLJHQRXV�NQRZOHGJH��,QGLJHQRXV� NQRZOHGJH� LV� ORFDO� NQRZOHGJH� WKDW� LV�UHVWULFWHG� WR� RQH� VSHFLILF� FXOWXUH� DQG�RU� FHUWDLQ�VRFLHW\�� ,QGLJHQRXV� NQRZOHGJH� LV� GLIIHUHQW� ZLWK�VFLHQWLILF� NQRZOHGJH� WKDW� ZDV� HVWDEOLVKHG� E\�XQLYHUVLWLHV� DQG� VFLHQWLILF� FRPPXQLWLHV�� 7KLV�NQRZOHGJH� LV� EDVLV� IRU� GHFLVLRQ� PDNLQJ� DW� ILHOG� RI�DJULFXOWXUH�� KHDOWK�� HGXFDWLRQ�� IRRG� DQG� QDWXUDO�VRXUFHV��:DUUHQ���������,QGLJHQRXV� NQRZOHGJH� LV� VHW� RI� DOO� NQRZOHGJH� DQG�VNLOOV�WKDW�SHRSOH�HQMR\�LQ�RQH�JHRJUDSKLFDO�DUHD���LQ�RQH� HQYLURQPHQWDO� FRQGLWLRQV�� WKDW� PRVW� RI� WKHLU�VNLOOV� DQG� NQRZOHGJH� EH� WUDQVPLWWHG� WR� QH[W�JHQHUDWLRQ� �� DQG� QHZ� JHQHUDWLRQ� ZRXOG� EH� DGDSWHG�ZLWK�WKHP�DQG�DGG�WR�LW���0HUUHZLM�����������6LQFH�� HDFK� NQRZOHGJH� LV� FRQVHTXHQW� RI� LQGLYLGXDO�LQWHUDFWLRQ� ZLWK� HQYLURQPHQW�� VR� LQGLJHQRXV�NQRZOHGJH� LV� FRQVHTXHQW� RI� LQGLJHQRXV� SHRSOH�LQWHUDFWLRQ� ZLWK� WKHLU� HQYLURQPHQW�� &KDPEHUV� ZLWK�HPSKDVLV� RQ� SHRSOH¶V� UROH� DW� GHYHORSPHQW� SURFHVV�EHOLHYHV� WKDW� ³UXUDO� SHRSOH¶V� NQRZOHGJH´� WHUP� LV�PRUH� HORTXHQW� WKDQ� RWKHU� WHUPV� IRU� LQGLJHQRXV�NQRZOHGJH��2XU�SXUSRVH�RI�UXUDO�SHRSOH�DUH�SURGXFHU�IDUPHUV���LQSXW�EX\HUV���DJULFXOWXUH�SURGXFWLRQ�VHOOHUV�DQG�HWF��³SHRSOH´�LQ�DERYH�SKUDVH�HPSKDVLV�WKDW�WKLV�NQRZOHGJH�LV�PRUH�YHUEDO�DQG�OHVV�KDV�EHHQ�ZULWWHQ���7KLV�ZRUG�DOVR� UHIHUUHG� WR�ZKROH�NQRZOHGJH�V\VWHP�ZKLFK� FRQWDLQV� FRQFHSWV�� EHOLHIV�� DQG� DWWLWXGHV� DQG�DOVR�FRQWDLQV�JDLQ��VWRUH�DQG�WUDQVPLWWLQJ�NQRZOHGJH�SURFHVV��5DMDVHNDUDQ��DQG�%DEX�����������

$GYDQWDJH�RI�LQGLJHQRXV�DJULFXOWXUH��
� ,W� LV�PRUH� WKDQ�RQH�KXQGUHG�FHQWXU\� WKDW� LV�SDVVHG�IURP�DQWKURSRORJLVW�VWXGLHV� LQ�IDUPLQJ�VRFLHWLHV�DQG�SURGXFWLRQ� V\VWHPV� DQG� GXULQJ� WKH� ODVW� WKLUW\� \HDUV��FRPSUHKHQVLYH� UHSRUWV�ZHUH�REWDLQHG�RI� VXEVLVWHQFH�SUDFWLFHV�� 7KHVH� UHSRUWV� FRQVLVW� RI� LPSRUWDQW�

LQIRUPDWLRQ� DERXW� VRFLDO� UHODWLRQV� RI� SURGXFWLRQ��RSHUDWLRQDO� SUDFWLFHV� DQG� HQYLURQPHQWDO� SURWHFWLRQ�WKDW� LQFOXGHV� LQGLJHQRXV�PHWKRGV� IRU� XVLQJ�RI� HDUWK�DQG�UXUDO�SHRSOH¶V�HQFRXQWHU�ZLWK� WKHLU� HQYLURQPHQW��6PLWD���������� 7KHVH� VWXGLHV� KDYH� JLYHQ� QHZ� GLPHQVLRQ� WR�DJULFXOWXUH� UHVHDUFK�� 1RZ�� LQ� PDQ\� FRXQWULHV� WKH�PDQDJHUV�RI�DJULFXOWXUH�UHVRXUFHV�DUH�WKH�SHRSOH�ZKR�DUH� WUDLQHG� LQ� ZHVWHUQ� FRXQWULHV�� 6R� LI� WKH� PDQDJHU�EHFRPH� IDPLOLDU� ZLWK� WKH� FXOWXUH� DQG� HQYLURQPHQW�URRWV�RI�LQGLJHQRXV�V\VWHP�RI�UHVRXUFH�PDQDJHPHQW��WKH\� ZRQ
W� GR� PLVWDNH�� ,QGLJHQRXV� DJULFXOWXUH� LV�EDVHG�RQ�FRRSHUDWLRQ�RI�IDUPHU�ZLWK�QDWXUH��5HFHQWO\�UHVHDUFKHUV� RI� HFRORJLFDO� DJULFXOWXUH� KDYH� PRUH�DWWHQWLRQ�WR�WKHVH�V\VWHPV��7KH�UHVXOW�RI�WKHVH�VWXGLHV�LV�LPSRUWDQW�IURP�WZR�VLGHV��� ��� $W� WKH� ILUVW�� LQ� WKH� SURFHVV� RI� DJULFXOWXUH�UHQRYDWLRQ� LQ� WKH� WKLUG�ZRUOG� WKDW� LV� LQGHHG�XQDYRLGDEOH�� WKH� LQGLJHQRXV� DJULFXOWXUH�NQRZOHGJH� DQG� ORFDO� PHWKRGV� LQ�PDQDJHPHQW�RI�DJULFXOWXUH�UHVRXUFHV�LV�WR�EH�GHVWUR\HG� DQG� VLPXOWDQHLW\� HQYLURQPHQWDO�UHJLRQV� DUH� RQ� WKH� YHUJH� RI� GHVWUXFWLRQ��0RGHUQ�DJULFXOWXUH�SUHIHUV�KXJH�SURILW�IURP�UHVRXUFHV� DQG� GLGQ
W� SD\� DWWHQWLRQ� WR�HQYLURQPHQWDO��FXOWXUDO��VRFLDO�DQG�HFRQRPLF�YDULHWLHV� RI� WUDGLWLRQDO� DJULFXOWXUH�� 6R�LQFRQJUXLWLHV� RI� DJULFXOWXUH� GHYHORSPHQW�SODQV� DUH� QRW� FRPSDWLEOH� ZLWK� UXUDO� QHHGV�DQG� WDOHQWV� DQG� DOVR� UXUDO� FRQGLWLRQV�� %\�UHFRJQL]LQJ� LQGLJHQRXV� DJULFXOWXUH� IHDWXUHV�VXFK� DV� WUDGLWLRQDO� FODVVLILFDWLRQ� IRU�LGHQWLI\LQJ� SODQW� DQG� DQLPDO� VSHFLHV� DQG�XVLQJ� RI� LQGLJHQRXV� SUDFWLFHV� OLNH�VLPXOWDQHRXV� FXOWLYDWLRQ� RI� FRPSDWLEOH�FURSV��ZH� FDQ� JHW� XVHIXO� LQIRUPDWLRQ� DERXW�VXLWDEOH� ZD\V� IRU� DJULFXOWXUH�� 6XUHO\� WKHVH�JXLGHOLQHV� ZLOO� EH� PRUH� FRPSDWLEOH� ZLWK�UXUDO� QHHGV� DQG� DJULFXOWXUH� DQG�HQYLURQPHQWDO� IHDWXUHV� RI� HDFK� UHJLRQ� DQG�ZRQ
W� EH� UHFNOHVV� WR� VRFLDO�� HFRQRPLF� DQG�HQYLURQPHQWDO� FRPSOH[� LVVXHV� �$SSOHWRQ�DQG�-HDQV������������ 6HFRQG�� ZLWK� VWXG\LQJ� LQGLJHQRXV�DJULFXOWXUH�ZH�FDQ�JHW�SRLQWV� WKDW�ZLOO�KHOS�XV� WR�GHVLJQ� WKH� VDPH� V\VWHPV� LQ� LQGXVWULDO�FRXQWULHV�� 6XVWDLQDEOH� DJULFXOWXUH� ZKLFK� LV�WDNHQ�IURP� LQGLJHQRXV�V\VWHPV�ZLOO� UHPHG\�WKH�VKRUWFRPLQJ�RI�PRGHUQ�DJULFXOWXUH��,Q�D�VLQJOH�SURGXFW� RI� PRGHUQ� IDUP�� OLIH� FLUFOHV�RI� QDWXUH� KDV� FKDQJHG� E\� XVLQJ� FKHPLFDO�SRLVRQ� WKDW� JLYH� QR� FKDQFH� IRU� XVLQJ�SULQFLSOHV� RI� HFRORJLFDO� DJULFXOWXUH�� %XW�FRPSOHWHQHVV� �HYROXWLRQ�� RI� FXOWXUH� DQG�HQYLURQPHQW� LV� WKH� UHVXOW� RI� ORFDO�
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DJULFXOWXUDO� V\VWHPV� �$KPHG�� ������� ,Q�LQGLJHQRXV� DJULFXOWXUH�� YDULHW\� DQG�DOWHUQDWLRQ�RI�FXOWLYDWLRQ�PDNH�PLQLPL]H�WKH�SRVVLELOLW\� RI� IDUPLQJ� SURGXFWV� GHVWUXFWLRQ��$OWKRXJK� WKHVH� V\VWHPV� KDYH� UHVRXUFHV�OLPLWDWLRQ�� EXW� WKH\� XVH� RI� OHDUQLQJ�DGYDQWDJH� DQG� LQWHOOHFWXDO� ZD\V� IRU� XVH� RI�DQLPDOV�� VRLO� DQG� FRPSDWLEOH� IDUP� VSHFLHV��)RU� WKLV� UHDVRQ�� UHVHDUFKHUV� RI� HFRORJLFDO�DJULFXOWXUH� NQRZ� WKHVH� V\VWHPV� DV�XQH[DPSOHG�NLQGV� WR�VSHFLI\�FRQVWDQW�VWDWLF�VFDOHV�IRU�DJULFXOWXUH�DFWLYLWLHV��,Q�LQGXVWULDO�FRXQWULHV� WKH\� XVH� RI� WKHVH� VFDOHV� IRU�GHVLJQLQJ� DQG� PDQDJLQJ� HFRORJLFDO�SURGXFWLRQ� V\VWHPV� �(PDGL� DQG� $PLUL�$UGHNDQL���������
� :LWK�DOO� WKH� DGYDQWDJH�ZH� DFFRXQW� IRU� ,QGLJHQRXV��NQRZOHGJH�ZH�VKRXOG�FRQWHPSODWH�WKDW�IRU�UHDFKLQJ�D�EDODQFHG� XQGHUVWDQGLQJ� RI� WKLV� NQRZOHGJH�� ZH�VKRXOGQ
W� LQGLFDWH� LW� YHU\� LPSRUWDQW� RU� QRW� YHU\�XQPHDQLQJ� DV� &KDPEHUV� VD\�� $OVR� ZH� VKRXOGQ
W�FRQVLGHU�UXUDO�SHRSOH�DQ�LQWHOOHFWXDO�SHRSOH��%HFDXVH�WKH\� FDQ� PDNH� PLVWDNH� OLNH� DQ\� RWKHU� SHRSOH� RU�JURXS�� $QG� DOVR� WKLV� NQRZOHGJH� LV� QRW� UHOLDEOH�IRUHYHU�� ,Q�VRPH�SODFHV� WKLV�NQRZOHGJH� LV�FRPELQHG�ZLWK� VRPH� VXSHUVWLWLRQ� EHOLHYHV� DQG� ZH� VKRXOG� QRW�IRUJHW�LWV�VSLULWXDO�DQG�PHQWDO�DVSHFW��:DUUHQ���������
�&RQFOXVLRQ�DQG�GLVFXVVLRQ���,Q� RUGHU� WR� GHYHORS� DJULFXOWXUH� H[WHQVLRQ� DFWLYLWLHV��FRQVLGHULQJ�LQGLJHQRXV�NQRZOHGJH�LV�FULWLFDO�EHFDXVH��VHQVH� RI� VHOI�HVWHHP� DQG� UHOLDQFH� RQ� ORFDO� VRXUFHV�ZRXOG�EH� UHLQIRUFHG�E\�FLWLQJ�RI� YDVW�DSSOLFDWLRQ�RI�,UDQLDQ� LQGLJHQRXV� NQRZOHGJH� DQG� RWKHUV� DQFLHQW�FXOWXUH� RI� ZRUOG� DW� VXVWDLQDEOH� GHYHORSPHQW� RI�LQGXVWULDO�FRXQWULHV���DOVR���QHFHVVLW\�RI�FRQVLGHULQJ�LQGLJHQRXV�NQRZOHGJH�DW� GHYHORSLQJ� H[WHQVLRQ� SURJUDPV� LV� HPDQDWHG� IURP�ZKHUH�WKDW�LV�FRQVLGHUHG�DV�SULQFLSDO�FRPSRQHQWV�DQG�VXVWDLQDEOH� KXPDQ� GHYHORSPHQW� LWHPV� LV� HPDQDWHG�IURP� VDPH� VRXUFHV�� $W� VXVWDLQDEOH� KXPDQ�GHYHORSPHQW�� SHRSOH� DUH� FRQVLGHUHG� DV� ³JRDO´� RI�VRFLDO�DQG�HFRQRPLF�SROLFLHV�WKDW�WKHLU�UDQJH�RI�WKHLU�VHOHFWLRQV� ZRXOG� EH� H[WHQGHG� LQ� RUGHU� WR� DFWLYHO\�SDUWLFLSDWH� DW� GHFLVLRQ� PDNLQJ�� 7KHUHIRUH�� SHRSOH¶V�SDUWLFLSDWLRQ�LV�RQH�RI�WRROV�RI�VXVWDLQDEOH�DJULFXOWXUH�GHYHORSPHQW��%XW� DFWLYH� UXUDO� SHRSOH¶V� SDUWLFLSDWLRQ�DW�H[WHQVLRQ�SURJUDPV�DV�D�IRUP�RI�VXVWDLQDEOH�ZRXOG�QRW� EH� SRVVLEOH� XQOHVV� E\� EHOLHYLQJ� UROH� RI� UXUDO�SHRSOH¶V� NQRZOHGJH�� YLVLRQ� DQG� VNLOOV� �%URXZHU���������1HFHVVLW\� DQG� LPSRUWDQFH� RI� LQGLJHQRXV� NQRZOHGJH�DQG� VXVWDLQDEOH� KXPDQ� GHYHORSPHQW� SUHSDUHG� ILHOG�IRU� HVWDEOLVKLQJ� ³XQLWHG� QDWLRQ� FRQIHUHQFH�� DERXW�QDWXUH�DQG�GHYHORSPHQW´�DW�������

�WKLV� FRQIHUHQFH� ZDV� HVWDEOLVKHG� GXH� WR� FRPSODLQWV�DJDLQVW� GDPDJLQJ� HQYLURQPHQW� LQ� RUGHU� WR� SUHSDUH�EDVLV� IRU� DFWLYH� LQGLJHQRXV� SHRSOH
V� SDUWLFLSDWLRQ� DW�OHJLVODWLRQ� DQG� SROLF\� PDNLQJ� �� KRZ� WR� PDQDJH�VRXUFHV� DQG� UHODWHG� DFWLYLWLHV� WR� GHYHORSPHQW� �� DQG�DOVR� LI� SHRSOH� SUHVHQWHG� VRPH� VXJJHVWLRQV� DERXW�UHFHQW�VXEMHFWV���VR�ILQG�ZD\�WR�SUDFWLFH�WKHP��)DLOXUH�RI� PRYHG� WHFKQRORJ\� WR� UXUDO� VRFLHWLHV� DOVR�PDQLIHVWHG� QHFHVVLW\� RI� FRQVLGHULQJ� LQGLJHQRXV�SHRSOH� DQG� WKHLU� NQRZOHGJH�� $W� WKH� RWKHU� KDQG��FRQVLGHULQJ�LQGLJHQRXV�NQRZOHGJH�LV�HVVHQWLDO�WR�KHOS�IRUPDO� NQRZOHGJH�� EHFDXVH� LQGLJHQRXV� H[SHUW
V�DWWHQGDQFH� EHVLGH� RWKHU� H[SHUWV� KDV� YHU\� FULWLFDO�LPSRUWDQFH�� )RU� H[DPSOH�� LQGLJHQRXV� SHRSOHV� NQRZ�FRQGLWLRQ� RI� WKHLU� UHJLRQDO� HSLVWHPRORJ\�� YHU\� ZHOO��7KXV��WKHLU�DWWHQGDQFH�LV�YHU\�DIIHFWLYH�IRU�H[WHQGLQJ�LQFRPSDWLEOH� WHFKQRORJLHV� ZLWK� FRQGLWLRQ� RI� UHJLRQ�DQG� DW� OHDVW�� LW� FRQFHLYHV� SURSDJDWRUV� WR� WHVW� WKHVH�LQQRYDWLRQV� DW� VPDOO� VFDOHV� DQG� XQGHU� QDWXUDO�FRQGLWLRQ�DQG�KHOSV� WR� H[WHQG� WKHP� DW� ODUJHU� VFDOHV��DIWHU�EHLQJ�HQVXUHG�RI�WKHLU�DSSURSULDWHQHVV����

&RUUHVSRQGLQJ�$XWKRU��0HKUDQ�%R]RUJPDQHVK�0DUYGDVKW�%UDQFK��,VODPLF�$]DG�8QLYHUVLW\��0DUYGDVKW��,UDQ�(�PDLO��PHKUDQ�����#\DKRR�FRP

5HIHUHQFHV��
��� $]NLD�� 0� DQG� ,PDQL� $�� 6XVWDLQDEOH� 5XUDO�'HYHORSPHQW� �� 3XEOLFDWLRQV� ,QIRUPDWLRQ��7HKUDQ������������ (VKUDJKL�� *� �� ,QGLJHQRXV� .QRZOHGJH� DQG�'HYHORSPHQW� 3ODQQLQJ�� -RXUQDO� RI� )RUHVW�DQG� 5DQJHODQG�� 1R�� ���� )RUHVW�� 5DQJHODQG�DQG�:DWHUVKHG�FRXQWU\����������� $PLUL� $UGHNDQL�� 0�� DQG� 6KDKYDOL�� 0��3ULQFLSOHV�� FRQFHSWV� DQG� LQGLJHQRXV�NQRZOHGJH� $JULFXOWXUH� �VHULHV� RI�SXEOLFDWLRQV� DQG� GHYHORSPHQW� RI� YLOODJHV�1R������6HFRQG�(GLWLRQ���������� %RX]DUMPHKUL�� .K�� LQGLJHQRXV� IDUPLQJ�NQRZOHGJH� RI� JHQGHU� DQG� LWV� UROH� LQ� 5XUDO�'HYHORSPHQW� DQG� 5HVHDUFK�� &HQWUH� RI�4XDUWHUO\� 7HKUDQ� 8QLYHUVLW\� :RPHQ��:RPHQ
V�5HVHDUFK������������ 3RS]DQ�� $�� 'HVLJQ� DQG� FRPSLODWLRQ� RI�LQGLJHQRXV� NQRZOHGJH�� PRGHUQ� PHGLD� LQ�RUGHU� WR� DFKLHYH� D� SDUWQHUVKLS� DSSURDFK� LQ�.HUPDQVKDK�SURYLQFH� �� HQG�RI�SHULRG� OHWWHU�3K'� 7HKUDQ� 8QLYHUVLW\� )DFXOW\� RI�$JULFXOWXUH� WR� KHOS� $]NLD� DQG� 6H\HG�0DKPRXG�+RVVHLQL��������
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��� &KDPEHUV�� 5REHUW� �� UXUDO� GHYHORSPHQW��SULRULW\� SDUW� WR� WKH� SRRU� �VXSSRUWLQJ�YXOQHUDEOH� JURXSV��� WUDQVODWHG� E\� 0XVWDID�$]NLD��7HKUDQ�8QLYHUVLW\�3UHVV����������� )DUURNKL�� 6� DQG� <DJKRXEL�� -�� WHFKQRORJ\�GHYHORSPHQW�WKURXJK�LQGLJHQRXV�NQRZOHGJH�V\VWHPV�ZLWK�DJULFXOWXUDO� UHVHDUFK���-RXUQDO�RI�-LKDG��1R�������������������� =DUH�� +� DQG� <DJKRXEL�� -�� DWWLWXGH� WR� WKH�LQGLJHQRXV� NQRZOHGJH� �� -RXUQDO� RI� MLKDG��1R�������������������� 5D]DYL�� 0�� $JULFXOWXUH� DQG� QDWXUDO�UHVRXUFHV�� LQGLJHQRXV� NQRZOHGJH� DQG�FRPELQLQJ�LW�ZLWK�PRGHUQ�NQRZOHGJH��-LKDG�PDJD]LQH��WZHQW\�ILYH�\HDUV��1R����������������� (PDGL�� 0� DQG� $PLUL� $UGHNDQL�� 0�� ��FRPELQLQJ� LQGLJHQRXV� NQRZOHGJH� DQG�IRUPDO� NQRZOHGJH�� QHFHVVDU\� WR� DFKLHYH�VXVWDLQDEOH� GHYHORSPHQW� RI� $JULFXOWXUH� ��5XUDO� 'HYHORSPHQW� 3XEOLFDWLRQ� 1R�� �������������� (PDGL�� 0� DQG� $EEDVL�� (�� LQGLJHQRXV�NQRZOHGJH� DQG� VXVWDLQDEOH� GHYHORSPHQW� RI�YLOODJHV�� WKH� ROG� YLHZ� RI� D� QHZ� ]RQH�� DQG�GHYHORSPHQW�RI�YLOODJH
V�1R���������������� .DUDPL�� 5� DQG� 0RUDGL�� .K�� 7KH� SODFH� RI�UHVHDUFK�� WUDLQLQJ� DQG� SURPRWLQJ� WKH�SUHVHUYDWLRQ� RI� LQGLJHQRXV� NQRZOHGJH��-RXUQDO�RI�-LKDG��1R����������������� 1RZURR]L��$�DQG�$ODJKD��(��D�QHZ�FDWHJRU\�RI� LQGLJHQRXV� NQRZOHGJH� LQ� UXUDO�GHYHORSPHQW�UHVHDUFK���-RXUQDO�RI�MLKDG��1R��������������������� %URXZHU�� -DQ�� �������� ,.�� ,.6� DQG� ,7.��,QGLJHQRXV� NQRZOHGJH� DQG� 'HYHORSPHQW�0RQLWRU��9RO����,VVXH����S���������� *LJOHU��6�� HW�DO�� �������� ,&7� IRU� ,QGLJHQRXV�'HYHORSPHQW�� $YDLODEOH� DW�� KWWS���� WRSLFV��'HYHORSPHQWJDWHZD\�RUJ��LFW��VGP��SUHYLHZ�'RFXPHQW��'R�a�DFWLYH�'RFXPHQW�,G����������� 0HUUHZLM���$��Y����������7KUHH�GHILQLWLRQV�RI�LQGLJHQRXV� NQRZOHGJH�� ,QGLJHQRXV�NQRZOHGJH� DQG� 'HYHORSPHQW� 0RQLWRU��9RO����,VVXH����S���������� %R[�� /�� �������� IRU� WKH� IXQ� RI� LW�� *XHVW�&ROXPQ�� ,QGLJHQRXV� NQRZOHGJH� DQG�'HYHORSPHQW�0RQLWRU�������������� .RODZRSOH�� '�� �������� /RFDO� .QRZOHGJH�8WLOL]DWLRQ� DQG� 6XVWDLQDEOH� UXUDO�GHYHORSPHQW� LQ� WKH� ��� 6W�� &HQWXULHV�� ,.�0RQLWRU�$UWLFOH������������ 'HZHV�� Z�� �������� ,QWURGXFWLRQ�� S�� �LQ�WUDGLWLRQDO� NQRZOHGJH� DQG� VXVWDLQDEOH� LQ� 6��+��'DYLV�DQG�.��(EEH��(GV��3URFHHGLQJV�RI�D FRQIHUHQFH� KHOG� DW� WKH� :RUOG� %DQN�:DVKLQJWRQ�� '�&�� VHSW�� �������

(QYLURQPHQWDOO\� 6XVWDLQDEOH� SURFHHGLQJ�VHULHV�1R��������� /RXLVH��*���������:RUNLQJ�ZLWK�LQGLJHQRXV�NQRZOHGJH� �$� JXLGH� IRU� UHVHDUFKHUV���SXEOLVKHG�E\�WKH�,QWHUQDWLRQDO�'HYHORSPHQW�UHVHDUFK�&HQWUH�� SR�%R[� �����2WWDZD�� 2Q��&DQDGD�.,*��+������� 3HQQ\�5��$���������*HQGHU�DQG�,QGLJHQRXV�.QRZOHGJH��,.	'�0��$UWLFOH������������ 5DMDVHNDUDQ�� %�'�'�� 0�� :DUUHQ� DQG� 6�&��%DEX� �������� ,QGLJHQRXV� QDWXUDO�UHVRXUFH�PDQDJHPHQW� V\VWHP� IRU� VXVWDLQDEOH�DJULFXOWXUDO� GHYHORSPHQW�� D� JOREDO�SHUVSHFWLYH� -RXUQDO� RI� ,QWHUQDWLRQDO�'HYHORSPHQW������������ :DUUHQ�� '�� 0�� ������ 7KH� UROH� RI�LQGLJHQRXV�.QRZOHGJH�DQG�ELRWHFKQRORJ\�LQ�VXVWDLQDEOH� DJULFXOWXUDO� GHYHORSPHQW $.H\QRWH�$GGUHVV�SUHVHQWHG�DW�6RXWKZHVWHUQ�1LJHULDQ�5HJLRQDO�:RUNVKRS�RQ�LQGLJHQRXV�NQRZOHGJH� DQG� %LRWHFKQRORJ\�� 2EDIHPL�$ZRORZR� XQLYHUVLW\�� ,LH�� ,IH�� 2VXQ6WDWH��1LJHULD����-XO\��
���� $JUDZDO�� $��� � s'LVPDQWOLQJ� WKH�'ULYLGH� EHWZHHQ� ,QGLJHQRXV� DQG�VFLHQWLILF�

NQRZOHGJH�s'HYHORSPHQW� DQG� FKDQJH� YRO����1R������ $KPHG�� 0�� ������,QGLJHQRXV� .QRZOHGJH�IRU�6XVWDLQDEOH�'HYHORSPHQW� LQ� WKH�6XGDQ��.KDUWRXP�� 6XGDQ�� .KDUWRXP� 8QLYHUVLW\�3UHVV������ $SSOHWRQ�� +��� -HDQV�� DQG� $�� ������7HFKQRORJ\� IURP� WKH� 3HRSOH�� 7HFKQRORJ\�7UDQVIHU� DQG� ,QGLJHQRXV� .QRZOHGJH���6FLHQFH��7HFKQRORJ\�DQG�'HYHORSPHQW������ %XUJHU�� -�� ������7KH� *DLD� $WODV� RI� )LUVW�3HRSOHV��$�)XWXUH�IRU�WKH�,QGLJHQRXV�:RUOG��3HQJXLQ�%RRNV��DQG�5LQJZRRG������ 6PLWD� 0�������:RPHQ
V� LQGLJHQRXV�NQRZOHGJH�RI� IRUHVW�PDQDJHPHQW� LQ�2ULVVD���KWWS���ZZZ�JHQGHUPDLQVWUHDPLQJDVLD�RUJ�LPJ�E��3')����
���������
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1HFHVVLW\�RI�3DUWLFLSDWRU\�5XUDO�$SSUDLVDO��35$��8WLOL]DWLRQ�LQ�UXUDO�UHVHDUFK��$EEDV�(PDPL�� � $OLUH]D�%RODQGQD]DU�� DQG�0RMWDED�6DGLJKL��
������0DUYGDVKW�%UDQFK��,VODPLF�$]DG�8QLYHUVLW\��0DUYGDVKW��,UDQ�
&RUUHVSRQGLQJ�DXWKRU��KRVVHLQ�����#\DKRR�FRP

$EVWUDFW��35$�LV�LQWHQGHG�WR�HQDEOH�ORFDO�FRPPXQLWLHV�WR�FRQGXFW�WKHLU�RZQ�DQDO\VLV�DQG�WR�SODQ�DQG�WDNH�DFWLRQ���35$�LQYROYHV�SURMHFW�VWDII� OHDUQLQJ�WRJHWKHU�ZLWK�YLOODJHUV�DERXW� WKH�YLOODJH��0XFK�RI� WKH�VSUHDG�RI�SDUWLFLSDWRU\�UXUDO� DSSUDLVDO� �35$�� DV� DQ� HPHUJLQJ� IDPLO\� RI� DSSURDFKHV� DQG�PHWKRGV� KDV� EHHQ� ODWHUDO�� 6RXWK�6RXWK�� WKURXJK�H[SHULHQWLDO� OHDUQLQJ� DQG� FKDQJHV� LQ� EHKDYLRU�� ZLWK� GLIIHUHQW� ORFDO� DSSOLFDWLRQV�� 5DSLG� VSUHDG� KDV�PDGH� TXDOLW\�DVVXUDQFH�D�FRQFHUQ��ZLWK�GDQJHUV�IURP�³LQVWDQW�IDVKLRQ´��UXVKLQJ��IRUPDOLVP�DQG�UXWV��3URPLVLQJ�SRWHQWLDOV�LQFOXGH�IDUPHUV¶� RZQ� IDUPLQJ� V\VWHPV� UHVHDUFK�� DOWHUQDWLYHV� WR� TXHVWLRQQDLUH� VXUYH\V��PRQLWRULQJ�� HYDOXDWLRQ� DQG� ODWHUDO�VSUHDG�E\�ORFDO�SHRSOH��HPSRZHUPHQW�RI�WKH�SRRUHU�DQG�ZHDNHU��DQG�SROLF\�UHYLHZ��&KDQJHV�LQ�SHUVRQDO�EHKDYLRU�DQG�DWWLWXGHV��DQG�LQ�RUJDQL]DWLRQDO�FXOWXUHV��DUH�LPSOLHG��35$�SDUDOOHOV�DQG�UHVRQDWHV�ZLWK�SDUDGLJP�VKLIWV�LQ�WKH�VRFLDO� DQG� QDWXUDO� VFLHQFHV�� EXVLQHVV�PDQDJHPHQW�� DQG� GHYHORSPHQW� WKLQNLQJ�� VXSSRUWLQJ� GHFHQWUDOL]DWLRQ�� ORFDO�GLYHUVLW\��DQG�SHUVRQDO�UHVSRQVLELOLW\��>$EEDV� (PDPL�� $OLUH]D� %RODQGQD]DU� � DQG�0RMWDED� 6DGLJKL��1HFHVVLW\� RI� 3DUWLFLSDWRU\� 5XUDO� $SSUDLVDO��35$�� 8WLOL]DWLRQ� LQ� UXUDO� UHVHDUFK� /LIH� 6FLHQFH� -RXUQDO�� ���������������@� �,661�������������KWWS���ZZZ�OLIHVFLHQFHVLWH�FRP�
.H\ZRUGV��3DUWLFLSDWRU\�5XUDO�$SSUDLVDO��35$���UXUDO�UHVHDUFK��
,QWURGXFWLRQ��5REHUW�&KDPEHUV� ������� GHVFULEHV�35$� DV� ³D�JURZLQJ�IDPLO\�RI�DSSURDFKHV��PHWKRGV��DWWLWXGHV�DQG�EHKDYLRXUV� WR� HQDEOH� DQG� HPSRZHU� SHRSOH� WR� VKDUH��DQDO\]H� DQG� HQKDQFH� WKHLU� NQRZOHGJH� RI� OLIH� DQG�FRQGLWLRQV�� DQG� WR� SODQ�� DFW�� PRQLWRU�� HYDOXDWH� DQG�UHIOHFW��� :KLOH� 55$� IRFXVHV� RQ� GDWD� FROOHFWLRQ� RU�H[WUDFWLRQ��35$�IRFXVHV�RQ�HPSRZHUPHQW��,W�QHHGV�WR�EH�QRWHG�WKDW�DOWKRXJK�55$�DQG�35$�FDUU\�WKH�WHUP�µUXUDO¶�� WKH\� FDQ� ERWK� EH� DQG� KDYH� EHHQ� DSSOLHG� LQ�XUEDQ� VHWWLQJV�� 7R� PDNH� LW� PRUH� LQFOXVLYH� DQG� WR�HPSKDVL]H� WKH� HPSRZHUPHQW� DVSHFW�� WKH� WHUP�3DUWLFLSDWRU\� /HDUQLQJ� DQG� $FWLRQ� �3/$�� LV� XVHG�LQWHUFKDQJHDEO\�ZLWK�35$��35$� KDV� PDQ\� VRXUFHV�� 7KH� PRVW� GLUHFW� LV�UDSLG� UXUDO� DSSUDLVDO� �55$�� IURP� ZKLFK� LW� KDV�HYROYHG��55$� LWVHOI� EHJDQ� DV� D� UHVSRQVH� LQ� WKH� ODWH�����V� DQG� HDUO\� ����V� WR� WKH� ELDVHG� SHUFHSWLRQV�GHULYHG� IURP� UXUDO� GHYHORSPHQW� WRXULVP� �WKH� EULHI�UXUDO� YLVLW� E\� WKH� XUEDQ�EDVHG� SURIHVVLRQDO�� DQG� WKH�PDQ\� GHIHFWV� DQG� KLJK� FRVWV� RI� ODUJH�VFDOH�TXHVWLRQQDLUH� VXUYH\V�� 35$� KDV� PXFK� LQ� FRPPRQ�ZLWK�55$� EXW� GLIIHUV� EDVLFDOO\� LQ� WKH� RZQHUVKLS� RI�LQIRUPDWLRQ�� DQG� WKH� QDWXUH� RI� WKH� SURFHVV�� LQ�55$�LQIRUPDWLRQ� LV� PRUH� HOLFLWHG� DQG� H[WUDFWHG� E\�RXWVLGHUV� DV� SDUW� RI� D� SURFHVV� RI� GDWD� JDWKHULQJ�� LQ�35$� LW� LV� PRUH� JHQHUDWHG�� DQDO\]HG�� RZQHG� DQG�VKDUHG� E\� ORFDO� SHRSOH� DV� SDUW� RI� D� SURFHVV� RI� WKHLU�HPSRZHUPHQW�� 7KH� WHUP� 3DUWLFLSDWRU\� 5XUDO�$SSUDLVDO��35$��LV�EHLQJ�XVHG�WR�GHVFULEH�D�JURZLQJ�IDPLO\� RI� DSSURDFKHV� DQG� PHWKRGV� WR� HQDEOH� ORFDO�SHRSOH�WR�VKDUH��HQKDQFH�DQG�DQDO\]H�WKHLU�NQRZOHGJH�

RI� OLIH� DQG� FRQGLWLRQV�� WR� SODQ� DQG� WR� DFW�%KDW� DQG�VDWLVK���������35$� IORZV� IURP� DQG� RZHV� PXFK� WR� WKH�WUDGLWLRQV� DQG� PHWKRGV� RI� SDUWLFLSDWRU\� UHVHDUFK� ��DSSOLHG�DQWKURSRORJ\�� DQG� ILHOG� UHVHDUFK�RQ� IDUPLQJ�V\VWHPV� � DQG� KDV� HYROYHG� PRVW� GLUHFWO\� IURP� D�V\QWKHVLV�RI�DJURHFRV\VWHP�DQDO\VLV� � DQG�UDSLG� UXUDO�DSSUDLVDO��55$����
35$�7(&+1,48(6��7KHUH�DUH� VL[�SRSXODU� WHFKQLTXHV�PHWKRGV� WKDW�DUH� XVHG� WR� IDFLOLWDWH� 35$� H[HUFLVH� WKDW� HQDEOHV� WKH�FRPPXQLW\�WR�GHYHORS�DQG�FRPSLOH�D�GHWDLOHG�SURILOH�RI�WKHPVHOYHV�DQG�WKHLU�VLWXDWLRQ��� 9HQQ�'LDJUDP�9HQQ� 'LDJUDPV� DUH� GUDZQ� WR� KHOS� XQGHUVWDQG� WKH�FXUUHQW� IRUPDO� DQG� LQIRUPDO� LQVWLWXWLRQV� LQ� WKH� DUHD�XQGHU� VWXG\� DQG� WKH� QDWXUH� RI� UHODWLRQVKLS� EHWZHHQ�WKH� FRPPXQLWLHV� DQG� WKHVH� H[LVWLQJ� LQVWLWXWLRQV� DQG�VWUXFWXUHV�� 7KH� FRPPXQLW\� LV� OHG� WR� LGHQWLI\� WKHLU�QHHGV��DQDO\]H�WKHVH�QHHGV�DQG�DVVHVV�WKH�FDXVH�DQG�HIIHFW� UHODWLRQVKLS�� 7KLV� SURFHVV� SURYLGHV� DQ�RSSRUWXQLW\� IRU� WKH�FRPPXQLW\� WR� DUULYH� DW� WKH�PRVW�SUHVVLQJ� RU� SULRULW\� QHHG� XWLOL]LQJ� D� ORJLFDO� IRUPDW�DQG� WKLV� RIWHQ� FXOPLQDWHV� LQWR� D� SUREOHPV�WUHH�&OD\WRQ���������� 7LPH�OLQH�7KLV� WHFKQLTXH� GHVFULEHV� FKURQRORJLHV� RI� HYHQWV��OLVWLQJ� PDMRU� UHPHPEHUHG� HYHQWV� LQ� D� YLOODJH� ZLWK�DSSUR[LPDWH� GDWHV�� 7KH� SURFHVV� LQYROYHV� HOGHUO\�SHRSOH� LQ� D� YLOODJH� WR� QDUUDWH� WKHLU� OLIH� KLVWRU\��VXPPDUL]LQJ� PDMRU� HYHQWV� DQG� FKDQJHV� WKDW� KDYH�WDNHQ�SODFH�RYHU�D�SHULRG�RI� WLPH��0DMRU�HYHQWV�DQG�
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SROLWLFDO� UHJLPHV� LQFOXGLQJ� WKHLU� VLJQLILFDQFH� DQG�LQIOXHQFH�WR�WKH�FKDQJH�LQ�WKH�OLYHV�RI�WKH�FRPPXQLW\�RYHU� WLPH� DUH� UHFRUGHG�� 7LPH� OLQH� VKRZV� D� EURDG�PRYHPHQW�RI�GLIIHUHQW�DVSHFWV�LQ�D�YLOODJH�GXULQJ�WKH�FRPPXQLW\¶V�OLIHWLPH�&KDPEHUV���������� 7LPH�WUHQG�7KLV� LV� D� WHFKQLTXH� ZKHUH� SHRSOH� JLYHQ� DQ�RSSRUWXQLW\� WR� DFFRXQW� DERXW� WKHLU� SDVW� DQG� GLVFXVV�KRZ�WKLQJV�FORVH� WR�WKHP�KDYH�FKDQJHG�� ,VVXHV�VXFK�DV� HFRORJLFDO� KLVWRU\�� FKDQJHV� LQ� ODQG�XVH�� FURSSLQJ�SDWWHUQV�� FKDQJHV� LQ� FXVWRPV�� SUDFWLFHV� 	� WUHQGV� LQ�SRSXODWLRQ�� PLJUDWLRQ�� HGXFDWLRQ�� KHDOWK�� SULFHV��\LHOGV�� HWF��7KLV� WHFKQLTXH� LV�PRUH�SUHFLVH� LQ�JLYLQJ�LQGLFDWLRQ� RI� FKDQJH� �LQFUHDVH� RU� GHFUHDVH�� DERXW� D�SDUWLFXODU�LWHP�DFWLYLW\�.*9.����������0DSSLQJ�7KLV�LV�ZKHUH�SHRSOH�XVH�JURXQG��IORRU�RU�IOLS�FKDUWV�WR�PDS�DQG�GUDZ�WKH�GLIIHUHQW�DVSHFWV�RI�WKHLU�YLOODJH�H�J�� VRFLDO� LVVXHV�� GHPRJUDSKLF�� UHVRXUFHV�� KHDOWK��ZHDOWK��OLWHUDF\��OLYHVWRFN��HFRQRPLF�DFWLYLWLHV��ZDWHU�UHVRXUFHV�� WUHHV�� KRXVLQJ� OD\RXW� HWF�� 7KLV� WHFKQLTXH�SRUWUD\V�WKH�LPDJH�GZHOOLQJV�LQ�D�YLOODJH�+ROODQGDQG�DQG�%ODFNEXUQ���������� 7UDQVHFW�:DON�7KLV� LV� D� V\VWHPDWLFDO� ZDON� ZLWK� WKH� &RPPXQLW\�PHPEHUV� WKURXJK� WKH� YLOODJH� REVHUYLQJ�� GLVFXVVLQJ��LGHQWLI\LQJ� GLIIHUHQW� IRUPV�� ORFDO� WHFKQLTXHV��LQWURGXFHG� WHFKQRORJLHV�� VHHNLQJ� WKHLU� XVHV��SUREOHPV�� VROXWLRQV� DQG� RSSRUWXQLWLHV�� ,W� LV� GRQH� WR�HQVXUH� WKDW� WKH� WHDP� IXOO\� H[SORUHV� WKH� VSDWLDO�GLIIHUHQFHV� LQ� WKH� FRPPXQLW\�� DVVHVVLQJ� WKH�LQIUDVWUXFWXUH� WKDW� H[LVWV� DQG� DQ\� SRVVLEOH� DFWLYLWLHV�WKDW�PLJKW�EH�WDNLQJ�SODFH�ZLWKLQ�WKH�YLOODJH���0DWUL[�0DWUL[�LV�D�UDQNLQJ�	�VFRULQJ�WHFKQLTXH� WKDW�LV�XVHG�WR� GLVFRYHU� ORFDO� DWWLWXGHV� DQG� SHUFHSWLRQV� DERXW� D�SDUWLFXODU� UHVRXUFH��7KLV�PD\�EH�DERXW� WKH� ODQG�XVH��ZDWHU� FRQVHUYDWLRQ� PHDVXUHV�� VHDVRQV�� ZHDWKHU�FRQGLWLRQV�� UDLQIDOO� SDWWHUQ� RU� UDLQIDOO� GLVWULEXWLRQ��LQWHQVLW\� DQG� HIILFLHQF\�� 7KHVH� DUH� DVVHVVHG� WR�GHWHUPLQH� WKH� H[WHQW� WKH\� DIIHFW� DQG� LQIOXHQFH� WKH�ZD\� RI� OLIH� ZLWKLQ� WKH� FRPPXQLW\�� 7KLV� KHOSV� WR�SURYLGH� D� EHWWHU� XQGHUVWDQGLQJ� RI� FRQVWUDLQWV� DQG�RSSRUWXQLWLHV�IRU�SRVVLEOH�GHYHORSPHQW�LQWHUYHQWLRQV��$ JUDSK� LV� XVXDOO\� GUDZQ� LQ� D� PDWUL[� IRUPDW�GLVSOD\LQJ�WKHVH�FRQVWUDLQWV�DQG�RSSRUWXQLWLHV��
�3URFHGXUHV�IRU�FROOHFWLQJ�VSDWLDO�GDWD�:KR�GUDZV�WKH�PDSV"�7KH� FRPPXQLW\� PHPEHUV� RI� WKHLU� UHSUHVHQWDWLYHV�WRJHWKHU�ZLWK� WKH�35$� WHDP�DQG� WKH� ORFDO�H[WHQVLRQ�ILHOG�VWDII�XQGHUWDNH�WKLV�H[HUFLVH��7KH�YDULRXV�SDUWLHV�KDYLQJ� GLIIHUHQW� EXW� FRPSOHPHQWDU\� LGHDV� WR� WKH�SURFHVV��
+2:"�

7KH�FRPPXQLW\�PHPEHUV�DUH�WKH�EHVW�H[SHUWV�RI�WKHLU�DUHD��:KLOH�LW�LV�WHPSWLQJ�IRU�D�WHDP�PHPEHU�WR�WDNH�FKDUJH�DQG�VDYH�WLPH�E\�GUDZLQJ�WKH�PDS��LW�LV�DGYLVDEOH�WR�OHW�RUGLQDU\�YLOODJHUV�GUDZ�WKH�PDS�RQ�WKH�JURXQG��/LWHUDF\�LV�QRW�QHFHVVDU\�LQ�RUGHU�WR�GUDZ�D�PDS�RI�RQH¶V�SODFH��7KH�35$�WHDP�VKRXOG�H[SODLQ�WKH�SURFHVV�FOHDUO\��7KH�VNHWFK�PDS�LV�GUDZQ�XVLQJ�WKHLU�ILQJHUV��VWLFNV�DQG�RWKHU�ORFDOO\�DYDLODEOH�PDWHULDOV� VXFK� DV� SHEEOHV�� OHDYHV�� DQG� IORZHUV�� 7KH�FRPPXQLW\� VKRXOG� EH� JXLGHG� WKURXJK� TXHVWLRQV� WR�GUDZ� WKH� PDS� RI� WKHLU� FRPPXQLW\� WHUULWRU\� RI�DSSOLFDWLRQ�,8&1���������&RPPXQLW\� VNHWFK� PDS� KHOSV� LQ� GHILQLQJ� PLFUR�]RQHV�� NQRZLQJ� DERXW� GLVSDULWLHV� LQ� ZHDOWK��GLIIHUHQFHV� LQ� ODQG� XVH�� 7KLV� H[HUFLVH� SURYLGHV� WR�ORFDWH�DUHDV�ZKHUH�SDUWLFXODU�SUREOHPV�DUH�WKRXJKW�WR�EH�SUHYDOHQW��7KH�PDS�LV�DOVR�XVHG�WR�OD\�WKH�WUDQVHFW�URXWH��:KLOH�WKH�PDS�LV�VWLOO�RQ�WKH�JURXQG� WKH� FRPPXQLW\� PHPEHUV� PDUN� WKH� PRVW�UHSUHVHQWDWLYH�FURVV�VHFWLRQ�RI�WKH�FRPPXQLW\��+RZ�VKRXOG�RQH�SURFHHG�WR�VNHWFK�PDSV�RU�PRGHOV"�%HIRUH��� 'HFLGH�ZKDW�W\SH�RI�PDS�\RX�ZDQW�� %ULQJ� SHRSOH� WRJHWKHU� ZKR� ZLOO� KDYH� VRPH�NQRZOHGJH�DERXW�WKH�DUHD�DQG�FDQ�FRQWULEXWH�� &KRRVH�VXLWDEOH�WLPH�DQG�SODFH�� %ULQJ�PDWHULDOV�ZLWK�\RX�RQ�ZKLFK�\RX�FDQ�FRS\�D�PDS�GUDZQ�RQ�WKH�JURXQG�6FRRQHV���������'XULQJ�7U\� WR� PLQLPL]H� \RXU� RZQ� SDUWLFLSDWLRQ� EH� DQ�REVHUYHU"�� (QFRXUDJH�E\�DVNLQJ�RS�HQ�TXHVWLRQV�� (QFRXUDJH� WKH� XVH� RI� GLIIHUHQW� PDWHULDOV�� L�H��IORZHUV��WZLJV��VWLFNV�HWF�� %H�SDWLHQW���6ZLIW�DQG�8PDU���������
$IWHU��� 0DNHU� D� FRS\� RI� WKH� PDS� RU� PRGHO�� LQFOXGLQJ�PDSSHU¶V�QDPHV�� 7U\� GUDZLQJ� WKH� VDPH� W\SH� RI� PDS�ZLWK� GLIIHUHQW�JURXSV�RI� SHRSOH�� L�H��RQH�JURXS�RI�ZRPHQ��D�JURXS�RI�ROG�PHQ�DQG�WKH�\RXQJ�� .HHS�LW�VLPSOH�� 2ULHQW�LW�DSSURSULDWHO\�� &URVV�FKHFN�WKH�PDS��FRPSDUH�ZLWK�ZKDW�\RX�VHH�� 'UDZ�LW�LQ�WKH�DUHD�RI�VWXG\�ZLWK�WKH�ORFDO�SHRSOH���
35$�/,0,7$7,216�$1'�&+$//(1*(6�7KHUH� DUH� OLPLWDWLRQV� LQ� 35$� DQG� LW� LV� QRW� WKH�DQVZHU� WR� DOO� UXUDO�GHYHORSPHQW�SUREOHPV�DQG� WKHVH�OLPLWDWLRQV�PXVW�EH�DFNQRZOHGJHG�DQG�FDXWLRQ�VKRXOG�EH� H[HUFLVHG� VR� DV� WR� DYRLG� XQUHDOLVWLF� H[SHFWDWLRQV�DQG�GLVDSSRLQWPHQWV��x �)250$/,60��� WKH�XUJH� WR� VWDQGDUGL]H� LQ�RUGHU� WR� SURGXFH� TXDOLW\� E\� NHHSLQJ� WR� VWULFW�PDQXDOV� FDQ� GR� PRUH� KDUP� WKDQ� KHOS��
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3UDFWLWLRQHUV� PXVW� WDNH� ULVNV�� H[SHULPHQW��LPSURYLVH�DQG�EH�FUHDWLYH��x �)$'',60��35$�FRXOG�HDVLO\�EH�GLVFUHGLWHG�E\� PLVXVH�� L�H�� FDOOLQJ� HYHU\� GHYHORSPHQW�LQWHUYHQWLRQ� ZLWK� ORFDO� FRPPXQLW\� D� ³35$´�HVSHFLDOO\�ZKHQ� LW� LV� RQH� WKDW� H[FOXGHV� WKHP�IURP� DFWLYH� LQYROYHPHQW� LQ� GHFLVLRQ�PDNLQJ�DQG�SODQQLQJ��x �586+,1*��WKH� UDWLRQDOH� EHKLQG� 35$� LV� WR�PDNH� WLPH� WR� ILQG� WKH� SRRUHVW� DQG� PRYH� DW�WKHLU� RZQ� SDFH�� WR� OHDUQ� IURP� WKHP�� DQG� WR�HPSRZHU� WKHP�� 3RRUO\� FRQFHLYHG� DQG� UDSLG�LQWHUYHQWLRQV�� ODFN� RI� FRPPLWPHQW� IURP�RIILFLDOV� WR� IROORZXS�� FRPSRXQG� HUURUV� DQG�PHDQ� WKDW� WKH� SRRU� DUH�� RQFH� DJDLQ�� QHLWKHU�VHHQ�� OLVWHQHG� WR�� QRU� OHDUQW� IURP�&KDPEHUV����������6LQFH� 35$� VHHNV� WR� DVVLVW� ORFDO� SHRSOH� WR� SODQ��LPSOHPHQW�� PRQLWRU� DQG� HYDOXDWH� WKHLU� RZQ� DFWLRQ�SODQV��LQ�WKHRU\�35$�VKRXOG�EH�XVHG�RQO\�GXULQJ�WKH�LPSOHPHQWDWLRQ� RI� D� SURMHFW�� 6LQFH� 35$� DLPV� DW�SHRSOH�WDNLQJ�DFWLRQ�WKHPVHOYHV�LW�LV�PRVW�VXLWHG�IRU�WKH�FRPPXQLW\�OHYHO��35$�SUHVHQWV�D�PDMRU�VWHS�IRUZDUG�IURP�55$��/RFDO�SHRSOH�GR� WKH�DQDO\VLV�DQG�SODQ�IRU�WKH�IXWXUH��7KHLU�RZQ� YDOXHV�� QHHGV� DQG� SULRULWLHV� DUH� WKH� SRLQW� RI�GHSDUWXUH�� 7KH\� WKHPVHOYHV� GHYHORS� FULWHULD� WR�FODVVLI\�DVSHFWV�RI�WKHLU�OLIH��7KLV�QRW�RQO\�OHDGV�WR�D�EHWWHU�XQGHUVWDQGLQJ�RI�WKH�VLWXDWLRQ��IRU�ERWK�WKH�LQ��DQG�WKH�RXWVLGHUV��DQG�WKHUHIRUH�LQFUHDVHV�WKH�FKDQFH�IRU� UHDOLVWLF� SODQV�� LW� DOVR� JHQHUDWHV� D� PXFK� KLJKHU�FRPPLWPHQW� RI� WKH� SHRSOH� WR� WKH� SODQQHG�DFWLYLWLHV�6FULPVKDZ���������7KH�PDQ\�GLIIHUHQW�SHUVSHFWLYHV�RQ�GDLO\�UHDOLW\�DQG�WKH� YLVXDOLVDWLRQ� RIIHU� JRRG� RSSRUWXQLWLHV� WR� JR�EH\RQG� WKH� PRVW� REYLRXV� DQG� GRPLQDQW� SRLQWV� RI�YLHZ� LQ� WKH� FRPPXQLW\�� 7KH� RQO\� ZDUQLQJ� KHUH�VKRXOG� EH� WKDW� WRR� PXFK� DWWHQWLRQ� WR� JURXS�GLVFXVVLRQV�� �DFWLYLWLHV�PLJKW�HQDEOH�VRPH�JURXSV� WR�GRPLQDWH�WKH�GLVFXVVLRQ�&RUQZDOO���������7KH�PHWKRGRORJ\�LV�RSHQ�WR�PRGLILFDWLRQ��HYHU\ERG\�FDQ� GHYHORS� QHZ� WRROV� DQG� QHZ�ZD\V� RI� RUJDQLVLQJ�WKLQJV�� 7KLV� PDNHV� 35$� DSSOLFDEOH� LQ� D� YHU\� ZLGH�UDQJH�RI�VLWXDWLRQV�� ,QGHHG�� LW�KDV�EHHQ�XVHG� LQ�ERWK�UXUDO� DQG� XUEDQ� DUHDV�� ERWK� LQ� GHYHORSLQJ� FRXQWULHV�DQG�LQGXVWULDO�FRXQWULHV��LQ�DJULFXOWXUH��LQ�KHDOWK�FDUH�DQG� LQ� VRFLDO� SURJUDPPHV��35$�FDQ�DOVR�EH�XVHG� WR�FROOHFW�GDWD��ORFDO�SHRSOH�DUH�DEOH�WR�JHQHUDWH�DQG�RU�FROOHFW� UHOLDEOH� GDWD� ZKLFK� WKH\� WKHPVHOYHV� DQDO\]H�DQG�XVH�IRU�SODQQLQJ�0XNKHUMHH����������
6WHSV�LQ�SDUWLFLSDWRU\�SODQQLQJ�35$�KDV�VWHSV�RI�SODQQLQJ�����'HILQLQJ�WKH�REMHFWLYH�RI�35$�

��� 6LWH� VHOHFWLRQ� DQG� FOHDUDQFH� IRUP� ORFDO�DGPLQLVWUDWLYH� RIILFLDOV�� )UR� SURJUDPPHG�LPSODQWDWLRQ� �RU�� SUREOHP� VROYLQJ� SXUSRVH�� )RU� VLWH�VHOHFWLRQ��XVH�UDQNLQJ�PHWKRGV�ZLWK�ORFDO�SHRSOH�DQG�RXWVLGHUV��WKHQ�VHOHFW�WKH�VLWHV�IRU�LQWHUYHQWLRQ�(NLQV������������3UHOLPLQDU\�YLVLW�� 6XUYH\�WHDP�YLVLW�� ([WHQGHG�GLVFXVVLRQ�ZLWK�ORFDO�OHDGHUV�� $JUHHPHQW�WR�GR�D�35$�� 6KDULQJ�UHVSRQVLELOLWLHV�ZLWK�WKH�SHRSOH����'DWD�FROOHFWLRQ�� /RFDO�SHRSOH�DQG�VXUYH\�WHDP�FROOHFW�LQIRUPDWLRQ�� 7KH�GDWD�LQFOXGHV��� 6SDWLDO�GDWD�� 7LPH�UHODWHG�LQIRUPDWLRQ�� 'DWD�RQ�LQVWLWXWLRQV�DQG�VRFLDO�VWUXFWXUHV�� 7HFKQLFDO�LQIRUPDWLRQ����'DWD�DQDO\VLV�� 35$�WHDP�VSHQGV�GD\V�RUJDQL]LQJ�LQIRUPDWLRQ�� 0DNH� ODUJH� FKDUWV� DQG� WDEOHV� RI� WUHQGV�� PDSV�WUDQVHFWV�HWF�� &RPSLOH�D�OLVW�RI�DOO�WKH�SUREOHPV�PHQWLRQHG�� 6XPPDUL]HG�WKH�SUREOHPV����5DQNLQJ�SUREOHPV�� 3UHVHQW� WR� WKH�FRPPXQLW\�GDWD�FROOHFWHG� LQ�D� ODUJH�PHHWLQJ�� ,QFOXGH�OLQH�GHSDUWPHQW�VWDII�'$�V�HWF�� 5DQN�WKH�SUREOHPV�E\�GLVFXVVLRQ�DQG�YRWLQJ����)RUPXODWH�DQG�UDQN�RSSRUWXQLWLHV�� )URP� GLVFXVVLRQ� JURXSV� RQ� WKH� VROXWLRQV� RI� WKH�SUREOHPV�� 2EWDLQ�DGYLVH�IURP�WKH�WHFKQLFDO�RIILFHUV�RQ��� )HDVLELOLW\�� 6XVWDLQDELOLW\�� 3URGXFWLYLW\�� (TXLW\�RI�WKH�VROXWLRQV�� 5DQN�RSSRUWXQLWLHV�� 6HW�DQ�DFWLRQ�SODQV����$GRSWLRQ�RI�DFWLRQ�SODQV�� /RRN� IRU� WHFKQLFDO� LQIRUPDWLRQ� WR� GHYHORS� D�FRPSUHKHQVLYH�SODQ�� 6SHFLILF�H[SHUW�MRLQ�35$�WHDP�� /LQH� PLQLVWU\� GHSDUWPHQWV� WDNH� SDUW� LQ� WKH�LPSOHPHQWDWLRQ����,PSOHPHQWDWLRQ�� $OO�SDUWQHUV�LQ�GHYHORSPHQW�FRQWULEXWHV�WR�DFWLYLWLHV�DV��� 0DQSRZHU�DOORFDWLRQ�� 0DWHULDOV�QHHGHG�� 7LPH�QHHGHG�� )XQGV�UHTXLUHG�3UHWW\���������
35(3$5$7,216�%()25(�7+(�35$��3URSHU�SUHSDUDWLRQV�GHWHUPLQH�WKH�VXFFHVV�RI�35$�IRU�LW� LQYROYHV� OHDUQLQJ�E\�GRLQJ� DQG� GHSHQGV� RQ� WHDP�
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FRQWULEXWLRQV��,Q�DGGLWLRQ�WR�VHOHFWLQJ�WKH�VLWH�ZKHUH�35$� LV� WR� EH� FRQGXFWHG� DQG� FROOHFWLQJ� VHFRQGDU\�LQIRUPDWLRQ� UHJDUGLQJ� WKH� VSHFLILF� VLWHV� DQG� WKHLU�QHLJKERUKRRGV��LW�LV�QHFHVVDU\�WR��x (VWDEOLVK�D�35$�7HDP��x (VWDEOLVK�D�.XVKHW�35$�&RPPLWWHH��x &RQGXFW� 3UHOLPLQDU\� 9LVLWV� WR� WKH�&RPPXQLW\��x 'HYHORSLQJ�35$�6FKHGXOH�����7KH�35$�7HDP��7KH�35$�7HDP�FRQVLVWV�ILYH�IDFXOW\�PHPEHUV�RI�WKH�IDFXOW\�RI�EXVLQHVV�DQG�HFRQRPLFV��1RWH� WKDW� RWKHU� PHPEHU�V�� DOUHDG\� LQYROYHG� LQ�GHYHORSPHQW�DFWLYLWLHV� LQ�RU�QHDU� WKH� VSHFLILHG�DUHDV�VKDOO�EH�LQFOXGHG�LI�IRXQG�QHFHVVDU\��IRU�LQ�35$��WKH�7HDP� LV� H[SHFWHG� WR� KDYH� WKH� QHFHVVDU\� WHFKQLFDO�NQRZ� KRZ� LQ� GLIIHUHQW� DUHDV� �DJULFXOWXUH�� KHDOWK��HGXFDWLRQ�� LQIUDVWUXFWXUH�� FUHGLW�� PDUNHWLQJ�� FXOWXUH��HWF����,W�DOVR�QHHGV�WR�KDYH�D�IDLU�JHQGHU�FRPSRVLWLRQ��$OWKRXJK�HYHU\�WHDP�PHPEHU�VKRXOG�EH�IDPLOLDU�ZLWK�DOO� DVSHFWV� RI� WKH� 35$�� HDFK� WHDP� PHPEHU� LV� DOVR�GHVLJQDWHG� IRU� VSHFLILF� WDVNV�ZKLFK�DUH�GHVFULEHG� DV�IROORZV�1&$(5���������D�� 35$� WHDP� OHDGHU� 2QH� RI� WKH� 35$� 7HDP�PHPEHUV�ZLOO�EH�GHVLJQDWHG�DV�D�OHDGHU�LQ�HDFK�RI�WKH�IRXU�35$V��7KDW�LV�RQH�WHDP�OHDGHU�ZLOO�EH�DVVLJQHG�IRU�HDFK�RI�WKH�IRXU�YLOODJHV��7KH�WHDP�OHDGHU�ZLOO�EH�VHOHFWHG� LQ� VXFK� D� ZD\� WKDW� IRXU� PHPEHUV� ZLOO�DOWHUQDWLYHO\� VHUYH� DV� WHDP� OHDGHUV� IRU� HDFK� RI� WKH�IRXU�35$V��7KH�UROH�RI�WKH�WHDP�OHDGHU�LV�WR�6FRRQHV���������x 3OD\�WKH�OHDGLQJ�UROH�LQ�WKH�IRUPDWLRQ�RI�WKH�YLOODJH�35$�FRPPLWWHH��x (QVXUH� WKDW� DOO� SUHSDUDWRU\� ZRUN� KDV� EHHQ�GRQH��x 0DNH� VXUH� WKDW� WKH� REMHFWLYHV� RI� HDFK�VHVVLRQ�DUH�DFKLHYHG��x &RRUGLQDWH�SUHSDUDWLRQ�RI�WKH�35$�UHSRUW��x 5HVROYH�DQ\�SUREOHPV�ZKLFK�PD\�DULVH��x $VVLJQ� IDFLOLWDWRUV� DQG� QRWH�WDNHUV� IRU� HDFK�VHVVLRQ��x 2UJDQL]H� WKH� UHSRUWV� IURP� WKH� QRWH�WDNHU�V�LQWR�D�FRKHUHQW�ZKROH��x :RUN� DV� WKH� SULQFLSDO� HGLWRU� RI� WKDW�SDUWLFXODU�35$�UHSRUW��,PSRUWDQWO\��WKH�35$�WHDP�OHDGHU�LV�DOVR�UHVSRQVLEOH�IRU�HQVXULQJ�WKDW�DOO�WHFKQLFDO�DUHDV�DUH�DSSURSULDWHO\�FRYHUHG�� 7KRXJK� QRW� LQWHQGHG� WR� GR� VR��PDQ\� 35$�H[HUFLVHV� PD\� UHIOHFW� WKH� WHFKQLFDO� ELDV� RI� WKH�IDFLOLWDWRUV� RU� QRWH�WDNHUV� DV� RSSRVHG� WR� FRPPXQLW\�QHHGV� DQG� LQWHUHVWV�� 7KLV� VKRXOG� EH� DYRLGHG� DW� DOO�FRVWV��DQG�WKH�35$�WHDP�OHDGHU�VKRXOG�HQVXUH�WKDW��E��)DFLOLWDWRU� )RU�HDFK�35$�VHVVLRQ��RQH�LQGLYLGXDO�VKRXOG�EH�GHVLJQDWHG�DV�WKH�OHDG�IDFLOLWDWRU��QRWH�WKDW�WKH� WHDP� OHDGHU� PD\� DOVR� VHUYH� DV� D� IDFLOLWDWRU� LQ�

VRPH�RI�WKH�VHVVLRQV���$V�D�NH\�REMHFWLYH�RI�WKH�35$�LV�WR�SURPRWH�DFWLYH�FRPPXQLW\�SDUWLFLSDWLRQ��WKH�UROH�RI�WKH�IDFLOLWDWRU�LV�YHU\�LPSRUWDQW�DQG�LQFOXGHV��%HIRUH�WKH�6HVVLRQ��x .QRZLQJ� WKH� FRQWHQWV� RI� WKHLU� VHVVLRQ� YHU\�ZHOO�LQ�RUGHU�WKDW� WKH\�UDUHO\�KDYH� WR�ORRN�DW�WKH�PDQXDO�IRU�JXLGDQFH�x (QVXULQJ�WKDW�WKH�VLWH�LV�ZHOO�SUHSDUHG�±�WKDW�WKHUH�DUH�HQRXJK�SODFHV�WR�VLW��WKDW�WKHUH�LV�QRW�WRR�PXFK�QRLVH�FORVH�E\�� WKDW� WKH�DUHD�LV�ZHOO�VKDGHG��HWF��x (QVXULQJ� WKDW� WKH� VHDWLQJ� DUUDQJHPHQW� LV�JRRG�±�DQG�WKDW�SDUWLFLSDQWV�FDQ�EH�VHDWHG�LQ� D� FLUFOH� VR� WKDW� WKH\� FDQ� VHH� WKH�IDFLOLWDWRU�� RWKHU� SDUWLFLSDQWV�� DV� ZHOO� DV�DQ\�IOLSFKDUW�RU�EODFNERDUG�ZKLFK�PD\�EH�XVHG�� ,PSRUWDQW�� LI� SDUWLFLSDQWV� DUH� QRW�SURSHUO\�VHDWHG��KDYH�HYHU\RQH�JHW�XS�DQG�UHDUUDQJH� WKH� PHHWLQJ� SODFH�� 'XULQJ� WKH�6HVVLRQ�x (QVXULQJ�WKDW�DOO�SDUWLFLSDQWV�XQGHUVWDQG�DQG�FRQWULEXWH�WR�WKH�GLVFXVVLRQV����� ,I� RQH� SDUWLFLSDQW� LV� WDONLQJ� WRR�PXFK�� WKDQN� KLP�KHU� IRU� KLV�KHU�FRPPHQWV� DQG� DVN� DQRWKHU�RSLQLRQ������ ,I� VRPH� SDUWLFLSDQWV� DUH� QRW�FRQWULEXWLQJ� DW� DOO�� DVN� WKHP�GLUHFWO\�ZKDW�WKH\�WKLQN����� 'R� QRW� OHW� RQO\� RQH� SHUVRQ� RU� D�VPDOO� JURXS� RI� SDUWLFLSDQWV�GRPLQDWH�WKH�GLVFXVVLRQV����� 3D\�VSHFLDO�DWWHQWLRQ�WR�ZRPHQ�DQG�WKH� SRRU� ZKR� PD\� QRW� IHHO�FRPIRUWDEOH�FRQWULEXWLQJ��x (QVXULQJ� WKDW� WHDP� PHPEHUV� VKDUH� WKHLU�LGHDV�RQO\�DIWHU�WKH�FRPPXQLW\�PHPEHUV�KDYH�SURYLGHG� WKHLU� RZQ�� DQG� WKDW� WKH� WHDP�PHPEHUV� DYRLG� LQIOXHQFLQJ� WKH� FRPPXQLW\¶V�GHFLVLRQV��x 0DQDJLQJ�WKH�WLPH�DYDLODEOH�IRU�WKH�VHVVLRQ�WR�HQVXUH�WKDW�DOO�REMHFWLYHV�DUH�DFKLHYHG��x $W� WKH� HQG� RI� WKH� VHVVLRQ�� WKDQN� SDUWLFLSDQWV�IRU�WKHLU�FRQWULEXWLRQV�DQG�H[SODLQ�WR�WKHP�WKH�QH[W�DFWLYLW\�'UXPPRQG����������
&21&/86,21��$V� D� UHVXOW� RI� WKH� 35$V�� WKH� FRPPXQLWLHV� DUH�H[SHFWHG�WR�DWWDLQ�PDQ\�EHQHILWV�LQFOXGLQJ��� ([SUHVVLQJ�WKHLU�RZQ�LGHDV�DQG�FRQFHUQV��� 2UJDQL]LQJ� WKHLU� NQRZOHGJH� DERXW� WKH� SDVW� DQG�SUHVHQW��� ,GHQWLI\LQJ� DV� D� FRPPXQLW\� WKHLU� SUREOHPV�� WKH�FDXVHV�RI�WKHVH�SUREOHPV�DQG�SRVVLEOH�VROXWLRQV��
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� 'HYHORSLQJ� D� FRPPRQ� SODQ� WR� DGGUHVV� WKHVH�SUREOHPV��� 'HYHORSLQJ� WKH� DELOLW\� WR� XVH� WKHLU� RZQ� UHVRXUFHV�PRUH�HIIHFWLYHO\�DQG�DWWUDFW�PRUH�UHVRXUFHV�IURP�WKH�RXWVLGH��7KH� DFDGHPLFLDQV�UHVHDUFKHUV� LQYROYHG� LQ� WKH�35$V�DUH�H[SHFWHG�WR�JHW�WKH�IROORZLQJ�EHQHILWV��� 'HYHORSLQJ� EHWWHU� XQGHUVWDQGLQJ� RI� UXUDO�HQYLURQPHQWV� DQG� VRFLDO� DV� ZHOO� DV� HFRQRPLF�G\QDPLVP�WDNLQJ�SODFH�WKHUH��� $SSUHFLDWLQJ�WKH�IDFW�WKDW�FRPPXQLWLHV�DUH�FDSDEOH�RI� DQDO\]LQJ� WKHLU� SUREOHPV� DQG� RXWOLQLQJ� SRVVLEOH�VROXWLRQV�WR�WKHLU�SUREOHPV��� 3DUWLFLSDWLQJ� LQ� GHVLJQLQJ� SRVVLEOH� VROXWLRQV� WR�FRPPXQLW\�SUREOHPV��� 8WLOL]LQJ�WKH�UHVXOWV�RI�WKH�35$�ZRUN�DV�D�UHVHDUFK�RXWSXW�IRU�SXEOLFDWLRQV�DQG�SUHVHQWDWLRQV��� %XLOGLQJ� WKHLU� UHVHDUFK� DQG� SUREOHP� LQYHVWLJDWLRQ�FDSDELOLWLHV��� 6XSSRUWLQJ� WKHLU�FODVVURRP�GLVFXVVLRQV� WR� VWXGHQWV�ZLWK�SUDFWLFDO�H[DPSOHV�IURP�WKH�35$�ILQGLQJV��7KH�PDLQ�REMHFWLYHV�RI�WKH�FXUUHQW�35$�DUH����� HPSRZHUPHQW� RI� UXUDO� FRPPXQLWLHV� E\� DVVLVWLQJ�WKHP� WR� V\VWHPDWLFDOO\� XWLOL]H� WKHLU� ORFDO� NQRZOHGJH�WR� LGHQWLI\�SUREOHPV�DQG�VWUHQJWKV��GHYHORS�VNLOOV�RI�DQDO\VLV�� DQG� GHVLJQ� DSSURSULDWH� PHFKDQLVPV� IRU�LQWHUYHQWLRQ� E\� WKHPVHOYHV� DQG�RU� E\� GHYHORSPHQW�DJHQWV����� DGYDQFHPHQW� RI� XQGHUVWDQGLQJ� E\�DFDGHPLFLDQV�UHVHDUFKHUV� RI� ORFDO� NQRZOHGJH� DQG�DFNQRZOHGJHPHQW�RI� WKH�FDSDFLW\�RI�FRPPXQLWLHV� WR�JDWKHU�GDWD��FRQGXFW�DQDO\VLV��DQG�LGHQWLI\�DV�ZHOO�DV�SULRULWL]H�SUREOHPV�DQG�VROXWLRQV����� XWLOL]DWLRQ� RI� WKH� UHVHDUFK� TXHVWLRQV�SUREOHPV�LGHQWLILHG�GXULQJ�WKH�35$V�IRU�IXUWKHU�LQYHVWLJDWLRQ����� GRFXPHQWLQJ� DQG� SUHVHQWLQJ� WKH� RXWFRPHV� RI� WKH�35$V�WR�GHYHORSPHQW�DJHQWV��JRYHUQPHQWDO�DQG�QRQ�JRYHUQPHQWDO�� DQG� RWKHU� VWDNHKROGHUV� VR� WKDW� WKH\�FRXOG� XQGHUWDNH� LQWHUYHQWLRQV� LQ� OLQH� ZLWK� WKH�ILQGLQJV��35$� FRQVLVWV� RI� D� VHULHV� RI� SDUWLFLSDWRU\� H[HUFLVHV�ZKLFK� KHOS� FRPPXQLW\� PHPEHUV� EHWWHU� DVVHVV� WKHLU�KLVWRU\�� UHVRXUFHV�� DQG� RYHUDOO� VLWXDWLRQ� DV� FRQFHUQV�DJULFXOWXUH�� KHDOWK�� PDUNHWLQJ�� FUHGLW�� FRSLQJ�PHFKDQLVPV�� HGXFDWLRQ�� DQG� RWKHU� LPSRUWDQW� DUHDV��'XULQJ� WKH� FRQGXFW� RI� WKH�35$V�� UXUDO� FRPPXQLWLHV�LQ�WKH�VHOHFWHG�YLOODJHV�ZLOO�JDWKHU�LQIRUPDWLRQ�RQ�WKH�UHVRXUFHV� WKH\� DOUHDG\� SRVVHVV�� RUJDQL]H� WKHLU�NQRZOHGJH�� VKDUH� H[SHULHQFH� DPRQJ� WKHPVHOYHV��OHDUQ� IURP� HDFK� RWKHU�� LGHQWLI\� DQG� SULRULWL]H� ORFDO�GHYHORSPHQW�QHHGV��DQG�GHYHORS�DFWLRQ�SODQV�ZKLFK�UHVSRQG�WR�WKHVH�QHHGV��7KH�PDQ\�GLIIHUHQW�SHUVSHFWLYHV�RQ�GDLO\�UHDOLW\�DQG�WKH� YLVXDOLVDWLRQ� RIIHU� JRRG� RSSRUWXQLWLHV� WR� JR�EH\RQG� WKH� PRVW� REYLRXV� DQG� GRPLQDQW� SRLQWV� RI�YLHZ� LQ� WKH� FRPPXQLW\�� 7KH� RQO\� ZDUQLQJ� KHUH�

VKRXOG� EH� WKDW� WRR� PXFK� DWWHQWLRQ� WR� JURXS�GLVFXVVLRQV�� �DFWLYLWLHV�PLJKW�HQDEOH�VRPH�JURXSV� WR�GRPLQDWH�WKH�GLVFXVVLRQ��7KH�PHWKRGRORJ\�LV�RSHQ�WR�PRGLILFDWLRQ�� HYHU\ERG\� FDQ� GHYHORS� QHZ� WRROV� DQG�QHZ� ZD\V� RI� RUJDQLVLQJ� WKLQJV�� 7KLV� PDNHV� 35$�DSSOLFDEOH�LQ�D�YHU\�ZLGH�UDQJH�RI�VLWXDWLRQV��,QGHHG��LW�KDV�EHHQ�XVHG�LQ�ERWK�UXUDO�DQG�XUEDQ�DUHDV��ERWK�LQ�GHYHORSLQJ� FRXQWULHV� DQG� LQGXVWULDO� FRXQWULHV�� LQ�DJULFXOWXUH��LQ�KHDOWK�FDUH�DQG�LQ�VRFLDO�SURJUDPPHV��35$�FDQ�DOVR�EH�XVHG�WR�FROOHFW�GDWD��ORFDO�SHRSOH�DUH�DEOH� WR� JHQHUDWH� DQG�RU� FROOHFW� UHOLDEOH� GDWD� ZKLFK�WKH\�WKHPVHOYHV�DQDO\]H�DQG�XVH�IRU�SODQQLQJ���
&RUUHVSRQGLQJ�$XWKRU��0RMWDED�6DGLJKL��0DUYGDVKW�%UDQFK��,VODPLF�$]DG�8QLYHUVLW\��0DUYGDVKW��,UDQ�(�PDLO��KRVVHLQ�����#\DKRR�FRP
5HIHUHQFHV����� $SSOH\DUG�� %��� 8QGHUVWDQGLQJ� WKH� 3UHVHQW��6FLHQFH�DQG�WKH�6RXO�RI�0RGHUQ�0DQ��/RQGRQ��3LFDGRU��SXEOLVKHG�E\�3DQ�%RRNV������������ &KDPEHUV�� 5REHUW�� ³0HWKRGV� IRU� DQDO\VLV� E\�IDUPHUV�� 7KH� SURIHVVLRQDO� FKDOOHQJH�´� -RXUQDO�IRU�)DUPLQJ�6\VWHPV�5HVHDUF:([WHQVLRQ��9RO�����1R������������SS�������������� &KDPEHUV� 5REHUW�� 1RWHV� IRU� 3DUWLFLSDQWV� LQ�35$�3/$�)DPLOLDUL]DWLRQ�:RUNVKRS�LQ����������� &OD\WRQ�� $��� 3�� 2DNOH\� DQG� %�� 3UDWW��(PSRZHULQJ�3HRSOH���$�*XLGH�WR�3DUWLFLSDWLRQ��81'3����������� &RUQZDOO��$��0DNLQJ�D�GLIIHUHQFH"�*HQGHU�DQG�SDUWLFLSDWRU\� GHYHORSPHQW�� ,'6� GLVFXVVLRQ�SDSHU���������������� 'UXPPRQG��DQG�1RQWRNR]R�1DEDQH��³7KH�XVH�RI� LQGLJHQRXV� WUHHV� LQ� 0KRQGRUR� 'LVWULFW´��+DUDUH�� &HQWUH� IRU� $SSOLHG� 6RFLDO� 6FLHQFHV��-XQH����������� 'XQQ�� $�� 0��� ³1HZ� FKDOOHQJHV� IRU�H[WHQVLRQLVWV��7DUJHWLQJ�FRPSOH[�SUREOHPV�DQG�LVVXHV�´�3DSHU�IRU�WKH���WK�(XURSHDQ�6HPLQDU�RQ�([WHQVLRQ�(GXFDWLRQ��8QLYHUVLGDGH�GH�7UDV�RV�0RQWHVH� $OWR� 'RXUR� �9LOD� 5HDO�� 3RUWXJDO��6HSWHPEHU����������� (NLQV�� 3���:HDOWK� %H\RQG�0HDVXUH�� $Q� $WODV�RI� 1HZ� (FRQRPLFV� �/RQGRQ�� *DLD� %RRNV������������ *LEVRQ��7RQ\��³3ODQQLQJ�IRU�UHDO��7KH�DSSURDFK�RI�WKH�1HLJKERXUKRRG�,QLWLDWLYHV�)RXQGDWLRQ�LQ�WKH�8.�´�55$�1RWHV��1R������������SS������������� +DKQ��+���$SSUHQGUH� DYHF� OHV� \HX�� V¶H[SULPHU�DYHF� OHV� PDLQV�� GHV� SD\VDUWV� �VH�ILXPHQW� LU� OD�JHVWLRQ� GX� WHUURLU� �6ZLW]HUODQG�� $*5(&2/��2HNRUHQWUXP��/DQJHQEUXFN���������
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���� +ROODQG�� -�� DQG� -�� %ODFNEXUQ�� �HGV��� :KRVH�YRLFH"� 3DUWLFLSDWRU\� UHVHDUFK� DQG� SROLF\�FKDQJH��/RQGRQ��8.��,7�3XEOLFDWLRQV������������ OQJOLV�� $QGUHZ� 6WHZDUW�� ³+DUYHVWLQJ� ORFDO�IRUHVWU\�NQRZOHGJH��$�ILHOG�WHVW�DQG�HYDOXDWLRQ�RI� UDSLG� UXUDO� DSSUDLVDO� WHFKQLTXHV� IRU� VRFLDO�IRUHVWU\� SURMHFW� DQDO\VLV�´� 'LVVHUWDWLRQ�SUHVHQWHG� IRU� WKH� GHJUHH�RI�0DVWHU� RI� 6FLHQFH��(GLQEXUJK��8QLYHUVLW\�RI�(GLQEXUJK������������� ,8&1��6HHN����DQG�<H�6KDOO�)LQG��3DUWLFLSDWRU\�$SSUDLVDOV� ZLWK� D� *HQGHU� (TXLW\� 3HUVSHFWLYH��0RGXOH� �� RI� WKH� 250$� PRGXOHV� WRZDUGV�(TXLW\������������ .*9.��0DQFUMLHPUQI�7UDLQLQJ�0QQXXO��%LKDU��,QGLD�� .ULVKL� *UDP� 9LNDV� .HQGUD�� 5DQFKL��%LKDU������������� 0XNKHUMHH�� 1HHOD�� ³9LOODJHUV¶� SHUFHSWLRQV� RI�UXUDO�SRYHUW\� WKURXJK� WKH�PDSSLQJ�PHWKRGV�RI�35$�´�55$�1RUHV��1R��,6����������SS����O��������� 1&$(5��&RPSDUDWLO¶H�6WXG\�RI�6DPSOH�6XUYH\�DQG� 3WUUWLFLSDWRW\Y� 5XUWUO� $SSUQLVXO�0HWKRGRORJLHV� �1HZ� 'HOKL�� 1DWLRQDO� &RXQFLO�IRU� $SSOLHG� (FRQRPLF� 5HVHDUFK�� ,��OQGUDSUDVWKD�(VWDWH��1RYHPEHU������������ 3UHWW\�� -XOHV� 1��� ³3DUWLFLSDWRU\� LQTXLU\� DQG�DJULFXOWXUDO�UHVHDUFK´��/RQGRQ��%('������������� 6FRRQHV�� ,DQ�� DQG� -RKQ� 7KRPSVRQ��³&KDOOHQJLQJ� WKH� 3RSXOLVW� 3HUVSHFWL?aH�� 5XUFG�3HRSOH¶V� .QRUaµOHGJH�� $JULFXOWXUDO� 5HVHDUFK�DQG� (�XHQVLR�O� 3UDFWLFH�� ´� 'L�VFXVYLRQ� 3DSHU����� �%ULJKWRQ�� ,'6�� 8QLYHUVLW\� RI� 6XVVH[��'HFHPEHU������������ 6FULPVKDZ�� 1HYLQ� 6��� DQG� *DU\� 5�� *OHDVRQ��(G���� 5$3� 5DSLG� $�VVHVVPHQW� 3URFHGXUHV��4XDOLWDWLYH� 0HWKRGRORJLHV� �ML!U� 3ODQQLQJ� DQG�(YDOXDWLRQ� RI� +HDOWK� 5HODWHG� 3URJUDPPHV��%RVWRQ� 0$�� ,QWHUQDWLRQDO� 1XWULWLRQ�)RXQGDWLRQ�IRU�'HYHORSLQJ�&RXQWULHV������������� 6ZLIW�� -HUHP\�� DQG� $EGL� 1RRU� 8PDU��3DUWLFLSFUWRUY� 3XVWRUWUO� 'H�YORSPHQW� LQ� ,VLROR�'L�\WUL��W�� 6RULR�UFRQRUQLF� 5UVHQUFK� LQ� WKH�,VLROR� /LYHVWRFN� 'HYHORSPHQW� 3URMHFW� �,VLROR��.HQ\D��,VLROR�/LYHVWRFN�'HYMHORSPHQW�3URMHFW��(0,�$6$/�3URJUDPPH�������������� 8SKRII�� 1RUPDQ�� /HFUUQLQJ� IURP� *Q,� 2\FO��3RVaLELOLWLHF� �MLQ� 3DUWLFLSDWRU\� 'HaaHORSPHQW�XQG� 3RVW�1HZWRQLWUQ� 6RF�LFWO� 6FLHQFH� �,WKDFD��&RUQHOO�8QLYHUVLW\�3UHVV�������������������
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3ULYDWH�H[WHQVLRQ�LQ�GHYHORSLQJ�FRXQWULHV��
$OLUH]D�%RODQGQD]DU�� � $EEDV�(PDPL�� DQG�0RMWDED�6DGLJKL� �

������0DUYGDVKW�%UDQFK��,VODPLF�$]DG�8QLYHUVLW\��0DUYGDVKW��,UDQ�
&RUUHVSRQGLQJ�DXWKRU��KRVVHLQ�����#\DKRR�FRP

$EVWUDFW�� $JULFXOWXUDO� H[WHQVLRQ� LQFUHDVLQJO\� KDV� EHFRPH� GHILQHG� DV� RQH� RU� RWKHU� RI� �DSSDUHQWO\�� GLIIHUHQWLDWHG�DFWLYLWLHV� RI� WHFKQRORJ\� WUDQVIHU� RU� UXUDO� GHYHORSPHQW�� ,Q�PDQ\� VLWXDWLRQV�� WKH� WUDQVIHU� RI� WHFKQRORJ\�� KHUHWRIRUH�FRQVLGHUHG� WKH� SXUYLHZ� RI� SXEOLF� VHFWRU� V\VWHPV�� KDV� EHHQ� UHFRQFHLYHG�� 6XFK� FKDQJHV� VXJJHVW� D� UHIRFXVVLQJ� RI�SDUDGLJPV�IRU� WKH�GHOLYHU\�RI�SXEOLF�VHFWRU�H[WHQVLRQ�� ,Q�GHYHORSHG� LQGXVWULDOL]HG�FRXQWULHV��ZKLFK�RIWHQ�SURYLGH�PRGHOV� IRU� H[WHQVLRQ� VHUYLFH� GHOLYHU\� HOVHZKHUH�� WKH� GHFOLQLQJ� UHODWLYH� LPSRUWDQFH� RI� DJULFXOWXUH� IRU� HFRQRPLF�JURZWK��WKH�LQFUHDVLQJ�HGXFDWLRQ�DQG�DIIOXHQFH�RI�VPDOOHU�SRSXODWLRQV�RI�UXUDO�SURGXFHUV��DQG�WKH�LQFUHDVLQJ�XVH�RI��H[WHUQDOO\�SXUFKDVHG�LQSXWV�KDYH�FKDQJHG�WKH�QDWXUH�RI�SXEOLFO\�IXQGHG�H[WHQVLRQ�VHUYLFHV�DQG�OHG�WR�D�TXHVWLRQLQJ�RI� WKH�PHDQV�RI�GHOLYHU\�RI� H[WHQVLRQ� VHUYLFHV� E\�JRYHUQPHQWV� �� ,Q�GHYHORSLQJ�FRXQWULHV��ZKHUH� SXEOLFO\� IXQGHG�H[WHQVLRQ�LV�RIWHQ�PRUH�LPSRUWDQW��WKHUH�KDV�EHHQ�FRQVLGHUDEOH�TXHVWLRQLQJ�RI�WKH�VWUXFWXUH�DQG�IRUPV�RI�H[WHQVLRQ�GHOLYHU\��>$OLUH]D�%RODQGQD]DU����$EEDV�(PDPL��DQG�0RMWDED�6DGLJKL��3ULYDWH�H[WHQVLRQ�LQ�GHYHORSLQJ�FRXQWULHV��/LIH�6FLHQFH�-RXUQDO�����������������@��,661�������������KWWS���ZZZ�OLIHVFLHQFHVLWH�FRP�
.H\ZRUGV��SULYDWH�H[WHQVLRQ��GHYHORSLQJ�FRXQWULHV�
�
,QWURGXFWLRQ�([WHQVLRQ� VHUYLFHV� PD\� EH� ORRVHO\� GHILQHG� DV�LQFOXGLQJ� DOO� DFWLYLWLHV� LQYROYHG� LQ� WKH� H[FKDQJH� RI�LQIRUPDWLRQ� UHOHYDQW� WR� DJULFXOWXUDO� DQG� OLYHVWRFN�SURGXFWLRQ�� SURFHVVLQJ� DQG� PDUNHWLQJ�� 7KH� ZRUG��H[WHQVLRQ�� KDV� EHHQ� FULWLFL]HG� DV� LQKHUHQWO\�HPSKDVL]LQJ� WKH� �WRS�GRZQ�� GLVVHPLQDWLRQ� RI�LQIRUPDWLRQ�ZKLOH�LJQRULQJ�RWKHU�W\SHV�RI�LQIRUPDWLRQ�IORZ� EHWZHHQ� IDUPHUV�� H[WHQVLRQ� DQG� UHVHDUFK� ±�SDUWLFXODUO\� DFWLYLWLHV� WKDW� LQYROYH� IDUPHUV� DV� HTXDO�SDUWQHUV� LQ� WKH� SURFHVV�� 7KLV� SDSHU� XVHV� WKH� WHUP��H[WHQVLRQ�� ZKLOH� UHFRJQL]LQJ� WKDW� H[WHQVLRQ�IXQFWLRQV� DUH� PXOWL�IDFHWHG� DQG� JR� EH\RQG� �WRS�GRZQ�� GLVVHPLQDWLRQ� RI� QHZ� WHFKQRORJLHV�� )RU�H[DPSOH�� WKH� LQIRUPDWLRQ� IORZ� WKURXJK� H[WHQVLRQ�FKDQQHOV� PD\� LQFOXGH� DQ\WKLQJ� IURP� DGYLFH� IURP� D�FRQVXOWDQW� RQ� UHIULJHUDWHG� IORZHU� VKLSSLQJ� WR� WKH�IHHGEDFN� WR� UHVHDUFKHUV� RI� UHVXOWV� IURP� IDUPHU�PDQDJHG�YDULHWDO�WULDOV���3ULYDWH� ILUPV� SURYLGH� VHUYLFHV� LQ� DFFRUGDQFH�ZLWK�WKHLU�VSHFLDOL]HG�LQFHQWLYHV�DQG�IDUPHUV�UHVSRQG�LQ�WHUPV�RI�ZKDW�WKH\�VHH�DV�PRVW�EHQHILFLDO�WR�WKHP��$V� HDFK� W\SH� RI� H[WHQVLRQ� �SXEOLF� DQG� SULYDWH�� KDV�OLPLWDWLRQV��WKH�REMHFWLYH�IRU�IDUPHUV��DQG�DJULFXOWXUDO�GHYHORSPHQW� RUJDQLVDWLRQV� RI� DOO� W\SHV� �ORFDO� DQG�LQWHUQDWLRQDO�� LV� WR�DWWDLQ� WKH�EHVW�PL[WXUH�RI�SXEOLF��SULYDWH� DQG� 1*2� VHUYLFHV�� $V� 5RWK� ������� DVVHUWV��WKH�SXEOLF�VHFWRU�LQ�JHQHUDO�LV�RYHU�EXUGHQHG�E\���

QXPHURXV�DFWLYLWLHV�DQG�PRYLQJ�VRPH�RI� WKHP�WR� WKH� SULYDWH� VHFWRU� PLJKW� DOORZ� PRUH� HIIHFWLYH�LPSOHPHQWDWLRQ�RI�HVVHQWLDO�VHUYLFHV��:KLOH�H[WHQVLRQ�VHUYLFHV�FDQQRW��DQG�VKRXOG�QRW��EH�WRWDOO\�SULYDWL]HG��WKHUH� LV� URRP� IRU� ERWK� VRPH� SULYDWL]DWLRQ� RI� SXEOLF�H[WHQVLRQ� DFWLYLWLHV� DQG� DFWLYH� SURPRWLRQ� RI� SULYDWH�DQG� 1*2� H[WHQVLRQ� DFWLYLWLHV� ZKLFK� FRPSOHPHQW�UDWKHU�WKDQ�UHSODFH�H[LVWLQJ�SXEOLF�H[WHQVLRQ�VHUYLFHV��7KH� DQDO\VLV� LQ� WKLV� SDSHU� GUDZV� RQ� FDVHV� LQ�ZKLFK�LQIRUPDWLRQ� H[FKDQJH�� IHHGEDFN� WR� UHVHDUFK�� DQG� DOO�RWKHU�PDMRU�H[WHQVLRQ�IXQFWLRQV�IRUP�RQO\�RQH�SDUW�RI�D ODUJHU�DJULEXVLQHVV�RSHUDWLRQ�RU�DJULFXOWXUDO�SURMHFW��7KLV� SDSHU� IRFXVHV� RQ� ,PSOLFDWLRQ� RI� SULYDWH�H[WHQVLRQ�LQ�GHYHORSLQJ�FRXQWULHV���7KURXJKRXW� WKH� ZRUOG� WKH� SRZHUIXO� HIIHFW� RI�DJULFXOWXUDO�GHYHORSPHQW�YLYLG�RQ�UXUDO�OLYHOLKRRG�QRW�RQO\�E\�LQFUHDVLQJ�WKHLU�LQFRPHV�EXW�DOVR�E\�UHOHDVLQJ�ODERU�DQG�FDSLWDO�WKDW�FDQ�EH�XVHG�LQ�QRQ�DJULFXOWXUDO�HQWHUSULVHV� DQG� JRRGV� �-RKQVRQ�� ������ /DQMRXZ� 	�/DQMRXZ��������+DT���������7KLV�EHWWHU�XWLOL]DWLRQ�RI�VNLOO� DQG� FUDIW� PDLQO\� GHSHQGHQW� RQ� WKH� VZLIW�PRYHPHQW�RI�PDUNHW�LQIRUPDWLRQ��ZKLFK�LV�WKH�PDLQ�FDXVH� RI� DJULFXOWXUDO� H[WHQVLRQ�� WKDW� VHUYHV� DV�LPSRUWDQW� WLUH� RI� DJULFXOWXUH� DQG� UXUDO� GHYHORSPHQW�SURFHVV�� 7KH� ZKROH� SURFHVV� RI� DJULFXOWXUDO�GHYHORSPHQW� VKRZHG� ZHDN� OLQNDJHV� EHWZHHQ� LWV�GLIIHUHQW� FRPSRQHQWV� �6KDUPD�� ������ 0XEDQJL]L� HW�DO��� ������ DQG� LW� VHHPV� QHFHVVDU\� WR� UHYLYH� WKH�VKDWWHUHG� DJULFXOWXUDO� HGXFDWLRQ�� UHVHDUFK� DQG�H[WHQVLRQ� V\VWHP� �.KDQ�� ������� $JULFXOWXUDO�H[WHQVLRQ�LV�RQH�RI�WKH�PDLQ�LQVWLWXWLRQDO�FRPSRQHQWV�RI� DJULFXOWXUH� DV� LW� SURPRWHV� WKH� WUDQVIHU� DQG�H[FKDQJH� RI� LQIRUPDWLRQ� WKDW� FDQ� EH� FRQYHUWHG� LQWR�
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IXQFWLRQDO� NQRZOHGJH�� ,W� LV� EHWWHU� WR� VD\� WKDW�H[WHQVLRQ� LV� WKH� LQVWUXPHQW�� ZKLFK� LV� KHOSIXO� LQ�GHYHORSLQJ�HQWHUSULVHV�WKDW�SURPRWH�SURGXFWLYLW\�DQG�JHQHUDWH� LQFRPH� LQ� WKH� SUHVHQW� FOLPDWH� RI� FKDQJH��ZKLFK� XOWLPDWHO\� UHGXFH� SRYHUW\� LQ� GHYHORSLQJ� DV�ZHOO� DV� GHYHORSHG� FRXQWULHV� �.DLPRZLW]�� ������$OVWRQ�	�3DUGH\��������&DUQH\��������:DQJD��������$QGHUVRQ�	�)HGHU���������$OO�RYHU�WKH�ZRUOG�DJULFXOWXUDO�H[WHQVLRQ�DVVLVWV�WKH� UXUDO� SRSXODWLRQ� RI� UHPRWH� DUHDV� WR� XS�OLIW� WKHLU�OLYLQJ�VWDQGDUG�WKURXJK�LQFUHDVH�LQ�FURS�SURGXFWLRQ���7KH�*RYHUQPHQW�RI�3DNLVWDQ�LV�ZHOO�DZDUH�RI�WKLV�IDFW�WKHUHIRUH� IURP� WKH� 'D\� RI� ,QGHSHQGHQFH� GLIIHUHQW�H[WHQVLRQ�DQG�UXUDO�GHYHORSPHQW�SURJUDPV�DW�QDWLRQDO�OHYHO� ODXQFK� E\� KHU� H�J�� 9LOODJH� $JULFXOWXUDO� DQG�,QGXVWULDO� 'HYHORSPHQW� 3URJUDPPH� �9LOODJH�$,'���%DVLF�'HPRFUDFLHV� 6\VWHP� �%'6��� ,QWHJUDWHG� 5XUDO�'HYHORSPHQW� 3URJUDPPH� �,5'3�� DQG� 7UDLQLQJ� DQG�9LVLW� 6\VWHP� �7� 	� 9�� �� 8Q�IRUWXQDWHO\� DOO� WKHVH�SURJUDPPHV� ZHUH� DEROLVKHG� RQH� DIWHU� WKH� RWKHU�EHFDXVH� RI� WKHLU� FRQYHQWLRQDO�� WRS� GRZQ� QDWXUH� DQG�LQKHULWHG� OHVV� HIIHFWLYH� WHFKQRORJ\� WUDQVIHU� PRGHO��:LOOLDPVRQ�� ������ :RUOG� %DQN�� ������� 7KH� ODVW�HIILFLHQW� H[WHQVLRQ� SURJUDPPH� ZDV� �7� 	� 9�� WKDW�EHFRPH� LQHIIHFWLYH� GXH� WR� LWV� ULJLGLW\�� WRS� GRZQ�RULHQWDWLRQ�� QRQ�UHVSRQVLYHQHVV� WR� IDUPHUV¶� QHHGV��PXFK� H[SHQVLYH�� OHDVW� HIIHFWLYH� LQ� IHHG� EDFN�FRPPXQLFDWLRQ�ZLWK�IDUPHUV�DQG�XQ�DEOH�WR�PHHW�WKH�FKDOOHQJHV�RI�FKDQJLQJ�FLUFXPVWDQFHV���7R�RYHUFRPH�WKH�ZHDNQHVVHV�DQG�VKRUWFRPLQJV�LQ��7�	�9��V\VWHP�*RYHUQPHQW� LQWURGXFHG� 'HFHQWUDOL]DWLRQ� RI�$JULFXOWXUDO� ([WHQVLRQ� UHIRUPV� ZLWK� WKH� QDPH�'HYROXWLRQ�RI�3RZHU�3ODQ�WR�XS�OLIW�WKH�ORFDO�SHRSOH¶V�HFRQRPLF� VWDWXV� WKURXJK� SRROLQJ� DOO� WKH� QDWLRQDO�VRXUFHV�DQG�UHVRXUFHV�DW�JUDVV�URRW�OHYHO���'HYROXWLRQ�LV� WKH� FRPSOHWH�� SHUPDQHQW� �63'&�� ������ DQG�DGYDQFHG� IRUP�RI�GHFHQWUDOL]DWLRQ�DQG� DOVR�KHOSV� LQ�VWUHQJWKHQLQJ�WKH�IXQFWLRQV�RI�DQG�HPSRZHULQJ�ZLWK�PRUH� DXWKRULW\� WR� WKH� HOHFWHG� UHSUHVHQWDWLYHV� �)$2��������� :LWK� WKH� SURPXOJDWLRQ� RI� WKLV� QHZ� V\VWHP��LQVWLWXWLRQDO�UHIRUPV�KDYH�EHHQ�LQWURGXFHG�DOPRVW�LQ�DOO� WKH� OLQH� GHSDUWPHQWV� LQFOXGLQJ� $JULFXOWXUDO�([WHQVLRQ��/XTPDQ�HW�DO����������7KH�QHZ�V\VWHP�RI�DJULFXOWXUDO�H[WHQVLRQ��ZRUNV�XQGHU�WKH�VXSHUYLVLRQ�RI�GLVWULFW� *RYHUQPHQW� LQ� ZKLFK� HDFK� GLVWULFW� LV�PDQDJLQJ� LWV� DJULFXOWXUDO� H[WHQVLRQ�DFWLYLWLHV��ZKHUH�WKH�IXQFWLRQV�RI�DOO�VLVWHU�RUJDQL]DWLRQV�VXFK�DV�:DWHU�0DQDJHPHQW��)LVKHULHV��/LYHVWRFN��6RLO�FRQVHUYDWLRQ��)RUHVWU\��HWF��DUH�SXW�XQGHU�VLQJOH�PDQDJHU�FDOOHG�DV�([HFXWLYH� 'LVWULFW� 2IILFHU� RI� $JULFXOWXUH� �('2$���:RUOG�%DQN�� ������� 7KH� DGPLQLVWUDWLYH� FKDQJHV� LQ�WKH�VHWXS�RI�DJULFXOWXUDO�H[WHQVLRQ�GHSDUWPHQW�DIIHFW�WKH�ZRUNLQJ�HIILFLHQF\�RI�([WHQVLRQ�)LHOG�6WDII��()6��LQ�WKHLU�DUHD�RI�MXULVGLFWLRQ�KDYLQJ�ERWK�SRVLWLYH�DQG�QHJDWLYH�LPSDFWV��/XTPDQ�HW�DO����������ZKLOH�RQ�WKH�RWKHU�KDQG�)DURRT��������FRQGXFWHG�D�UHVHDUFK�VWXG\�

LQ� WZR� GLVWULFWV� RI� 1RUWK� :HVW� )URQWLHU� 3URYLQFH��1:)3�� DQG� REVHUYHG� WKH� GLIILFXOWLHV� IDFHG� E\� WKH�H[WHQVLRQ� VWDII� LQ� SRVW� GHYROXWLRQ� IUDPHZRUN�� 7KH�PDMRU�KXUGOHV� LQ�FUHDWLQJ�GLIILFXOWLHV� IRU�()6� LQ� WKH�UHVHDUFK�DUHD�ZHUH�PXOWLIDULRXV�GXWLHV��GRXEOH�FKDLQ�FRPPDQG�DQG�ODFN�RI�DGPLQLVWUDWLYH�VWDII�DQG�EXUGHQ�RI�LQFUHDVHG�SDSHU�ZRUN���
,PSOLFDWLRQV�RI�H[WHQVLRQ��SULYDWL]DWLRQ��,Q� JHQHUDO�� D� PRUH� FRPPHUFLDOL]HG� DSSURDFK�EURDGHQV�WKH�IRFXV�RI�H[WHQVLRQ�SHUVRQQHO�DQG�PDNHV�DQ�H[WHQVLRQ�VHUYLFH�PRUH�UHVSRQVLYH�WR�FOLHQW�QHHGV�DQG� FKDQJLQJ� HFRQRPLF� DQG� VRFLDO� FRQGLWLRQV�� %XW�RWKHU�LPPHGLDWH�LPSOLFDWLRQV�RI�SULYDWL]DWLRQ�DSSHDU�WR�LQFOXGH������WKH�WHQGHQF\�WRZDUG�D�UHGXFWLRQ�RI�OLQNDJHV�ERWK�DPRQJ� RUJDQL]DWLRQV� DQG� DPRQJ� IDUPHUV� LQ� WKH�H[FKDQJH� RI� DJULFXOWXUDO� DQG� RWKHU� UHOHYDQW�LQIRUPDWLRQ������� WKH� WHQGHQF\� WR� HQKDQFH� ODUJH�VFDOH� IDUP�HQWHUSULVH�WR�WKH�GHWULPHQW�RI�VPDOO�VFDOH�IDUPLQJ������� WKH� GLPLQLVKLQJ� HPSKDVLV� RQ� SXEOLF�JRRG�LQIRUPDWLRQ�DQG�WKH�DGYDQFHPHQW�RI�NQRZOHGJH�DV�D�VDOHDEOH�FRPPRGLW\��DQG������ WKH� WUHQG� WRZDUG� DJULFXOWXUDO� GHYHORSPHQW�VHUYLFHV�WKDW�FDWHU�SULPDULO\�WR�ODUJH�VFDOH�IDUPLQJ��7KH�1HWKHUODQGV
�H[SHULHQFH�LQ�PRYLQJ�WR�D�SDUWLDOO\�SULYDWL]HG�V\VWHP�KLJKOLJKWV�VRPH�RI�WKH�LPSOLFDWLRQV�IRU� DJULFXOWXUDO� H[WHQVLRQ�� SDUWLFXODUO\� LQ� GHYHORSHG�FRXQWULHV�� 7KH� 1HWKHUODQGV
� DSSURDFK� UHGXFHG�JRYHUQPHQW� RXWOD\V� DV� ZHOO� DV� WKH� JRYHUQPHQW�DJHQF\� UROH� FRQIOLFW� EHWZHHQ� FRQFHUQ� IRU� IDUPHUV
�LQWHUHVWV� DQG� WKH� LPSOHPHQWDWLRQ� RI� LQFUHDVLQJO\�VWULQJHQW� HQYLURQPHQWDO� SROLFLHV�� :LWK� IDUPHUV�SD\LQJ� IRU� DQ� LQFUHDVLQJ� VKDUH� RI� WKH� H[WHQVLRQ�VHUYLFHV��WKHLU�UHSUHVHQWDWLYHV�KDYH�PRUH�LQIOXHQFH�RQ�WKH� GLUHFWLRQ� RI� WKH� H[WHQVLRQ� VHUYLFH�� 1HZ�RUJDQL]DWLRQDO�VWUXFWXUHV�DQG�OLQNDJHV�KDYH�KDG�WR�EH�HVWDEOLVKHG� WR� OLQN� WKH� �SULYDWL]HG�� DQG� SULYDWH�H[WHQVLRQ� VHUYLFHV� ZLWK� WKH� UHVHDUFK� LQVWLWXWHV��H[SHULPHQW� VWDWLRQV�� DQG� UHJLRQDO� H[SHULPHQW� IDUPV��&RQVHTXHQW� XSRQ�� RU� LQ� SDUDOOHO� ZLWK�� WKH� FKDQJHG�'XWFK�DUUDQJHPHQWV��RWKHU�FKDQJHV�KDYH� WDNHQ�SODFH�LQ� WKH�1HWKHUODQGV
� H[WHQVLRQ�V\VWHP��7KHUH� LV� VRPH�HYLGHQFH��DW�OHDVW�IRU�WKH�YHJHWDEOH�JUHHQKRXVH�VHFWRU��WKDW� WKH� KLJK� OHYHO� RI� FRRSHUDWLRQ� DPRQJ� H[WHQVLRQ�LQIRUPDWLRQ� RUJDQL]DWLRQV� LQ� ERWK� WKH� SXEOLF� DQG�SULYDWH� VHFWRUV� QR� ORQJHU� H[LVWV� �+XDQJ�� ������� 7KH�PRUH�FRPPHUFLDO�RULHQWDWLRQ�RI�WKH�V\VWHP�DSSHDUV�WR�EH�FUHDWLQJ� WHQVLRQV�EHWZHHQ� H[WHQVLRQ�ZRUNHUV� DQG�WKHLU� FOLHQWV� LQ� D� OHVV� �RSHQ�� NQRZOHGJH� DQG�LQIRUPDWLRQ�V\VWHP��ZLWK� IDUPHUV�ZKR�XVHG� WR�VKDUH�LQIRUPDWLRQ�GXULQJ�VWXG\�JURXS�PHHWLQJV�QRZ�EHLQJ�PRUH�UHOXFWDQW�WR�GR�VR��7KH� 1HZ� =HDODQG� 0LQLVWU\� RI� $JULFXOWXUH� DQG�)LVKHULHV�DGYLVRU\�VHUYLFH��QRZ�IXOO\�FRPPHUFLDOL]HG�
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DQG� UHFHLYLQJ�QR�GLUHFW� JRYHUQPHQW� IXQGLQJ�� LI� VROG�ZLOO� EH� WKH� ILUVW� H[WHQVLRQ� VHUYLFH� IXOO\� SULYDWL]HG�IURP�JRYHUQPHQW�RZQHUVKLS��,Q������WKH�QXPEHU�RI�FRQVXOWDQWV� HPSOR\HG� LQ� WKLV� DJHQF\�ZDV� DERXW� KDOI�RI� WKH� SHDN� QXPEHU� RI� DGYLVHUV� HPSOR\HG� LQ� ������6RPH�RI�WKHVH�DGYLVHUV�ZLOO�KDYH�UHWLUHG�RU�GHSDUWHG�YROXQWDULO\�� RWKHUV� KDYH� HVWDEOLVKHG� SULYDWH�FRQVXOWLQJ� EXVLQHVVHV�� 7KH� FRQVHTXHQFH� RI� WKH�FKDQJHV�LQ�1HZ�=HDODQG�KDV�EHHQ�DQ�LQFUHDVH�LQ�IHH�IRU�VHUYLFH� FRQVXOWLQJ� �WKH� QXPEHU� RI� IDUP� DQG�KRUWLFXOWXUDO�FRQVXOWDQWV�KDV�DSSUR[LPDWHO\�GRXEOHG���ZLWK� WKH� WUDGLWLRQDO� �DGYLVRU\�� H[WHQVLRQ� QR� ORQJHU�H[LVWLQJ� RQ� D� ODUJH� VFDOH��:KLOH�� LQ�PRVW� FDVHV�� WKH�FKDQJHV� VHHP� WR� KDYH� EHHQ� UHDGLO\� DFFHSWHG�� WKHUH�UHPDLQV� FRQFHUQ� RYHU� WKH� HIIHFWLYH� WUDQVIHU� RI�VFLHQWLILF� ILQGLQJV� WR� DJULFXOWXUH� �:DONHU�� �������:LGHU� VWUXFWXUDO� FKDQJHV� KDYH� VKDUSHQHG� WKH� IRFXV�DQG� HIILFLHQF\� RI� UHVHDUFK� DJHQFLHV� DQG� DGYLVRU\�FRQVXOWLQJ� ZRUN�� 7UDGLWLRQDO� WHFKQRORJ\� WUDQVIHU�H[WHQVLRQ� LV� QRZ� ODUJHO\� FRQILQHG� WR� DJULFXOWXUDO�FRPPRGLW\� ERDUGV�� $JULFXOWXUH� 1HZ� =HDODQG�HQJDJHV� LQ� VRPH� VSHFLILF� �SXEOLF� JRRG�� WHFKQRORJ\�WUDQVIHU� SURMHFWV� RQ� D� FRQWUDFW� EDVLV� WR� FRPPRGLW\�UHVHDUFK� DJHQFLHV� DQG� WKH� QDWLRQDO� )RXQGDWLRQ� IRU�5HVHDUFK��6FLHQFH�DQG�7HFKQRORJ\��7KHUH�KDV�EHHQ�QR�IRUPDO�DVVHVVPHQW�RI�WKH�LPSDFW�RI�WKH� 1HZ� =HDODQG� FKDQJHV�� +RZHYHU�� WKHUH� GRHV�DSSHDU� WR� EH� OHVV� LQWHUDFWLRQ� DPRQJ� RUJDQL]DWLRQV��UHGXFHG�IHHGEDFN�IURP�IDUPHUV�WR�VFLHQFH�SURYLGHUV��DQG� PRUH� OLPLWHG� LQIRUPDWLRQ� GLVWULEXWLRQ��SDUWLFXODUO\� WR� OHVV� ZHOO�RII� DQG� SRRUHU� SHUIRUPLQJ�IDUPHUV��:DONHU���������7KRVH� H[WHQVLRQ� VHUYLFHV� WKDW� KDYH� DGRSWHG� D�FRPPHUFLDOL]DWLRQ� RU� SULYDWL]DWLRQ� VWUDWHJ\� PRVW�YLJRURXVO\� KDYH� WUDGLWLRQDOO\� HPSOR\HG� DQ� DGYLVRU\�DSSURDFK� WR� H[WHQVLRQ� GHOLYHU\��7KH� DGYLFH� JLYHQ� LV�PRUH� OLNHO\� WR� EH� D� SULYDWH� JRRG�� $V� ZHOO�� WKH�H[WHQVLRQ�DGYLVHUV�DUH�PRUH�OLNHO\�WR�EH�DEOH�WR�DGDSW�WR� SURYLGLQJ� VHUYLFHV� FRPPHUFLDOO\��+RZHYHU�� VRPH�VWDII� ZLOO� QRW� PDNH� VXFK� D� WUDQVLWLRQ� HDVLO\�� QHZ�FRPPHUFLDO� VNLOOV� ZLOO� EH� UHTXLUHG� E\� QHZO\�FRPPHUFLDOL]HG� DGYLVHUV�� DQG� WKH� G\QDPLFV� RI� DQ\�FKDQJH�ZLOO� KDYH� WR� EH� SODQQHG� FDUHIXOO\�� /H� *RXLV��������KDV�QRWHG�WKDW�JRYHUQPHQW��FRPPHUFLDO��IHHV�VKRXOG�EH�VHW�DW�WKH�PDUNHW�UDWH�VR�DV�QRW�WR�FRPSHWH�XQIDLUO\�ZLWK�H[LVWLQJ�SULYDWH�FRQVXOWDQWV��
����6WUDWHJLHV�IRU�FKDQJH�3XEOLF� VHFWRU� H[WHQVLRQ�� IDFLQJ� FULWLFLVP� IRU� LWV� FRVW�DQG� LWV� ODFN� RI� HIILFLHQF\� DQG� IRU� QRW� SXUVXLQJ�SURJUDPPHV� WKDW� IRVWHU� HTXLW\�� LV� FRQIURQWHG�ZLWK� D�QXPEHU�RI�SRVVLELOLWLHV�IRU�FKDQJH��7KHUH�KDV�EHHQ�D�WUHQG�� SHUFHSWLEOH� WKURXJKRXW� YDULRXV� H[WHQVLRQ�V\VWHPV�XQGHUJRLQJ�DGMXVWPHQW��RI�JUHDWHU�IOH[LELOLW\�DQG�PXOWLSOH�SDUWQHUV�LQ�IXQGLQJ�DJULFXOWXUDO�DGYLVRU\�VHUYLFHV� �2(&'�� ������� /H� *RXLV� REVHUYHG� WKUHH�

PDMRU� SROLFLHV� DGRSWHG� E\� JRYHUQPHQW� DQG� IDUP�RUJDQL]DWLRQV�UHJDUGLQJ�SULYDWL]DWLRQ�RI�H[WHQVLRQ�����3XEOLF�ILQDQFLQJ�E\�WKH�WD[SD\HU�RQO\�IRU�WKH�NLQGV�RI� VHUYLFHV� WKDW� DUH� RI� GLUHFW� FRQFHUQ� WR� WKH� JHQHUDO�SXEOLF����'LUHFW�FKDUJLQJ�IRU� VRPH�LQGLYLGXDO�VHUYLFHV�ZLWK�GLUHFW�UHWXUQ��LQ�WKH�IRUP�RI�LPSURYHG�LQFRPH�����0L[HG�IXQGLQJ�VKDUHG�EHWZHHQ�SXEOLF�DQG�SULYDWH�SURIHVVLRQDO� DVVRFLDWLRQ� FRQWULEXWLRQV� IRU� VRPH�VHUYLFHV�ZKHUH� WKH� EHQHILWV� DUH� VKDUHG��$� SHUYDGLQJ�GHYHORSPHQW� LQ� QHZ� IRUPV� RI� ILQDQFLDO� VXSSRUW� IRU�H[WHQVLRQ� LV� WKH� WUHQG� WR�PL[HG� VRXUFHV� RI� IXQGLQJ��UHIOHFWLQJ� VWUDWHJLHV� WR� JDLQ� DFFHVV� WR� DGGLWLRQDO�VRXUFHV� RI� IXQGLQJ�� ,Q� VHYHUDO� GHYHORSLQJ� FRXQWULHV��SXEOLF�SULYDWH� H[WHQVLRQ� FRRUGLQDWLRQ� LV� DOUHDG\�HVWDEOLVKHG��$OWHUQDWLYH�SDWWHUQV� LQGLFDWH� D� IRVWHULQJ�RI� SULYDWH� FRUSRUDWH� LQLWLDWLYH�� HQFRXUDJLQJ�FRRSHUDWLYH�YHQWXUHV�E\�IDUPHUV��FRRUGLQDWLQJ�SXEOLF�SULYDWH�H[WHQVLRQ�VHUYLFHV��DQG�SULYDWL]LQJ�WKH�SXEOLF�V\VWHP��:LOVRQ���������7KH� QHHG� IRU� LPSURYHG� DQG� H[SDQGHG� H[WHQVLRQ�DFWLYLWLHV��WRJHWKHU�ZLWK�D�VWUHQJWKHQLQJ�SKLORVRSKLFDO�YLHZ� RI� OHVV� JRYHUQPHQW� LQYROYHPHQW� LQ� QDWLRQDO�HFRQRPLHV�� KDV� OHG� WR� D� QXPEHU� RI� VWUDWHJLHV� IRU�FKDQJLQJ�WKH�ZD\�H[WHQVLRQ�VHUYLFHV�DUH�GHOLYHUHG��
������5HYLWDOL]DWLRQ�7KH� 8QLWHG� 6WDWHV� &RRSHUDWLYH� ([WHQVLRQ� 6HUYLFH��ZKHQ� FULWLFL]HG� IRU� ODFN� RI� UHOHYDQFH� DQG� YLVLRQ��'LOOPDQ�� ������� UHJURXSHG� DQG� UHYLHZHG� WKH�FULWLFLVPV��,WV�([WHQVLRQ�&RPPLWWHH�RQ�2UJDQL]DWLRQ�DQG�3ROLF\� �(&23�� RUJDQL]HG� D� )XWXUHV�7DVN� )RUFH�WR� UHYLHZ� LVVXHV� DQG� SXW� IRUZDUG� UHFRPPHQGDWLRQV�ZLWK�D�YLHZ�WR�UHYLWDOL]LQJ�WKH�V\VWHP��(&23���������ZKLFK�KDV� OHG� WR� YDULRXV� DOWHUDWLRQV� VWUXFWXUDOO\� DQG�SURJUDPPDWLFDOO\���0HDQZKLOH��WKH�DGYDQFHPHQW�RI�HOHFWURQLF� LQIRUPDWLRQ� V\VWHPV� LV� UHVXOWLQJ� LQ�LQFUHDVHG� SULYDWL]DWLRQ�� ZLWK� LPSRUWDQW� LPSOLFDWLRQV�IRU� WKH� IXWXUH� VWUXFWXUH� RI� 8�6�� DJULFXOWXUH� �*RH� 	�.HQQH\���������
������&RPPHUFLDOL]DWLRQ�1HZ�=HDODQG
V�0LQLVWU\�RI�$JULFXOWXUH�DQG�)LVKHULHV
��0$)�� DJULFXOWXUDO� DGYLVRU\� VHUYLFH� QRZ� RSHUDWHV�XQGHU� XVHU�SD\�� FRPPHUFLDO� FULWHULD� �+HUFXV�� �������7KH� 0$)� DGYLVRU\� VHUYLFH�� UHQDPHG� 0$)�&RQVXOWLQJ� DQG�� VXEVHTXHQWO\�� $JULFXOWXUH� 1HZ�=HDODQG��KDV�UHPDLQHG��WHPSRUDULO\��D�SXEOLF�DJHQF\��DOWKRXJK� LWV� HPSOR\HHV� KDYH� JLYHQ� XS� D� QXPEHU� RI�SXEOLF� HPSOR\PHQW� EHQHILWV� DQG� QRZ� UHFHLYH�FRPPLVVLRQV� IRU� FRQVXOWLQJ� ZRUN� XQGHUWDNHQ�� 7KH�DJHQF\� GHSHQGV� IRU� LWV� DQQXDO� EXGJHW� RQ� FRQVXOWLQJ�IHHV� UHFHLYHG� IURP� IDUPHUV� DQG� FRQWUDFWXDO�DUUDQJHPHQWV� ZLWK� JRYHUQPHQW� IRU� WKH� VXSSO\� RI�SROLF\� LQIRUPDWLRQ� DQG� UXUDO� LQWHOOLJHQFH� WR�JRYHUQPHQW��
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�����&RVW�5HFRYHU\�2WKHU� SXEOLF� H[WHQVLRQ� V\VWHPV� KDYH�PRYHG� WRZDUG�FRVW�UHFRYHU\� DSSURDFKHV�� 0H[LFR� KDV� GHYHORSHG� D�IHH�EDVHG� V\VWHP� DPRQJ� ODUJH�VFDOH� IDUPHUV� LQ� WKH�QRUWKZHVW� UHJLRQ� DQG� SODQV� WKH� GHYHORSPHQW� RI� D�VLPLODU�DUUDQJHPHQW�DPRQJ�VPDOO�VFDOH�IDUPHUV�LQ�WKH�VRXWK�FHQWUDO�UHJLRQ��:LOVRQ���������7KH�$JULFXOWXUDO�'HYHORSPHQW� DQG� $GYLVRU\� 6HUYLFH� �$'$6�� LQ�(QJODQG� DQG� :DOHV�� QRWLRQDOO\� �FRPPHUFLDOL]HG���RSHUDWHV� RQ� D� SDUWLDO� FRVW�UHFRYHU\� EDVLV�� &OLHQWV� RI�$'$6�SD\�D�IHH�IRU�DGYLFH�ZKLFK�IRUPHUO\�ZDV�IUHH�RI�FKDUJH��7KLV� SURFHVV�RI�FRVW� UHFRYHU\�� LQWURGXFHG�LQ� ������ZDV� GLUHFWHG� WRZDUGV� WKH� DJHQF\� UHFHLYLQJ���� SHU� FHQW� RI� LWV� LQFRPH� IURP� FRPPHUFLDO� IHHV� E\����������%XQQH\�	�%DZFXWW��������+DUWHU���������
������9RXFKHU�6\VWHPV�6RPH� FRXQWULHV� KDYH� UHSODFHG� SXEOLF� H[WHQVLRQ�GHOLYHU\� V\VWHPV� ZLWK� YRXFKHUV�� GLVWULEXWHG� E\�JRYHUQPHQW� VHUYLFHV�� IRU� IDUPHUV� WR� XVH� LQ� KLULQJ�SULYDWH�H[WHQVLRQ�FRQVXOWDQWV� �DV� LQ�&KLOH���&RXSRQV�DWWDFKHG� WR� DJULFXOWXUDO� EDQN� ORDQV�� FRPPLWWLQJ� D�FHUWDLQ�SHUFHQWDJH�RI�WKH�ORDQ�IRU�H[WHQVLRQ�VHUYLFHV��KDYH�EHHQ�XVHG�LQ�&RORPELD��
�*UDGXDO��3ULYDWL]DWLRQ��,Q������7KH�1HWKHUODQGV��SULYDWL]HG��DSSUR[LPDWHO\�RQH�KDOI� RI� LWV� SXEOLF� H[WHQVLRQ� VHUYLFH� E\�WUDQVIHUULQJ� ILHOG� H[WHQVLRQ� SHUVRQQHO�� ZLWK� LQLWLDO�JRYHUQPHQW� ILQDQFLDO� VXSSRUW�� WR� WKH� IDUPHU�DVVRFLDWLRQV�� 7KH� HOHPHQWV� RI� WKH� H[WHQVLRQ� VHUYLFH�UHVSRQVLEOH� IRU� OLQNLQJ� UHVHDUFK� DQG� WKH� SULYDWL]HG�H[WHQVLRQ� VHUYLFHV�� SROLF\� SUHSDUDWLRQ��LPSOHPHQWDWLRQ��DQG�SURPRWLRQ� DQG� UHJXODWRU\� WDVNV�UHPDLQHG� XQGHU� WKH� DHJLV� RI� WKH� 0LQLVWU\� RI�$JULFXOWXUH� �/H� *RXLV�� ������� 7KH� �SULYDWL]HG��H[WHQVLRQ� VHUYLFH� LV� JRYHUQHG� E\� D� ERDUG� RQ� ZKLFK�IDUPHUV
� RUJDQL]DWLRQV� DQG� WKH� JRYHUQPHQW� DUH�HTXDOO\� UHSUHVHQWHG� �3URRVW�	�5|OLQJ�� �������'XWFK�IDUPHUV�PDNH�D�SDUWLDO�FRQWULEXWLRQ�WR�WKH�FRVW�RI�WKH�QHZ�RUJDQL]DWLRQ� WKURXJK�PHPEHUVKLS� VXEVFULSWLRQV�WR� IDUPHU� DVVRFLDWLRQV�� DV� ZHOO� DV� WKURXJK� GLUHFW�SD\PHQW� IRU� LQGLYLGXDO� DQDO\VHV�� )DUPHUV� ZLOO�HYHQWXDOO\� FRQWULEXWH� ��� SHU� FHQW� RI� WKH� FRVW� RI� WKH�VHUYLFH�� VSHFLDO� VHUYLFHV� VXFK� DV� LQGLYLGXDO� DQDO\VHV�ZLOO�EH�IXOO\�SDLG�IRU�E\�WKH�IDUPHU�FOLHQWV��7KH�'XWFK�JRYHUQPHQW�KDV�HVWDEOLVKHG�QHZ�JRYHUQPHQW�IXQGHG�VWUXFWXUHV� IRU� LQWHJUDWLQJ� VXEMHFWPDWWHU� VSHFLDOLVWV�LQWR� H[WHQVLRQ� WHDPV� WR� IDFLOLWDWH� WKH� WUDQVIHU� RI�LQIRUPDWLRQ�DQG�NQRZOHGJH�DQG� IRU� WKH�SURYLVLRQ�RI�LQIRUPDWLRQ� RQ� JRYHUQPHQW� SROLF\� �%RV�� 3URRVW�� 	�.XLSHU��������3URRVW�	�5|OLQJ���������$ JHQWOHU� IRUP�RI��SULYDWL]DWLRQ��KDV�EHHQ�SURSRVHG�IRU�WKH�GHOLYHU\�RI�JRYHUQPHQW�H[WHQVLRQ�VHUYLFHV� LQ�WKH� $XVWUDOLDQ� VWDWH� RI� 9LFWRULD�� $� UHYLHZ� RI�

H[WHQVLRQ� VHUYLFHV� GHWHUPLQHG� WKDW�� IRU� JRYHUQPHQW�SURYLGHG� VHUYLFHV� FRQIHUULQJ� HVVHQWLDOO\� SULYDWH�EHQHILWV� WR� LQGLYLGXDOV�� UDWKHU� WKDQ� FRVW� UHFRYHU\� E\�JRYHUQPHQW� IHH� FKDUJLQJ�� LW� LV� PRUH� GHVLUDEOH� DQG�PRUH� HIILFLHQW� WKDW� SULYDWH� DGYLVHUV� GHOLYHU� VXFK�VHUYLFHV�� +RZHYHU�� EHFDXVH� RI� WKH� FRPSOH[LWLHV� RI�H[WHQVLRQ�VHUYLFH�GHOLYHU\�DQG�WKH�YDU\LQJ�QDWXUH�DQG�OHYHOV� RI� GHYHORSPHQW� RI� GLIIHUHQW� DJULFXOWXUDO�VHFWRUV�� D� QXPEHU� RI� FRQVWUDLQWV� ZHUH� LGHQWLILHG�ZKLFK� SUHFOXGHG� XQLYHUVDO� DSSOLFDWLRQ� RI� VXFK� D�SULQFLSOH��&DU\���������,Q� RUGHU� IRU� UXUDO� LQGXVWU\� RUJDQL]DWLRQV� WR� WDNH� D�JUHDWHU� UHVSRQVLELOLW\� IRU� WHFKQRORJ\� WUDQVIHU�� WKH�9LFWRULDQ�JRYHUQPHQW�KDV�SURSRVHG��RXWVRXUFLQJ��IRU�GHOLYHU\� RI� IXWXUH� H[WHQVLRQ� SURJUDPV�� 2XWVRXUFLQJ�PHDQV� WKDW� WKH� JRYHUQPHQW� H[WHQVLRQ� DJHQF\� ZLOO�UHWDLQ�D�FRUH�SRRO�RI�H[WHQVLRQ�SURMHFW�VWDII�DQG��EX\�LQ��SULYDWH�VHFWRU�SURIHVVLRQDO�VHUYLFHV�ZLWK�VNLOOV�WKDW�WKH� DJHQF\� FRQVLGHUV� XQQHFHVVDU\� WR� PDLQWDLQ��$JULFXOWXUDO� FRQVXOWDQWV� DQG� FRQWUDFW� VWDII� ZLOO� EH�HPSOR\HG�WR�KHOS�GHOLYHU�VHUYLFHV�LQ�VSHFLILF�SURMHFWV�IXQGHG�E\�UXUDO�LQGXVWU\�DQG�WKH�IHGHUDO�JRYHUQPHQW��6XFK�SURMHFWV�DUH�OLNHO\�WR�EH�EURDG�DQG�LQGXVWU\�ZLGH�DQG�QRW�WDLORUHG�WR�LQGLYLGXDO�IDUP�FLUFXPVWDQFHV��,Q� PRVW� FDVHV�� JRYHUQPHQWV� KDYH� QRW� DFWXDOO\��SULYDWL]HG�� WKHLU� DJULFXOWXUDO� H[WHQVLRQ� VHUYLFHV�� ,Q�LWV�SXUH�VHQVH��SULYDWL]DWLRQ�LPSOLHV�D�IXOO�WUDQVIHU�RI�RZQHUVKLS��XVXDOO\�E\�ZD\�RI�VDOH��IURP�JRYHUQPHQW�WR�D�SULYDWH�HQWLW\��ZLWK� WKDW�HQWLW\�PHHWLQJ�DOO� FRVWV�DQG� UHFHLYLQJ� DQ\� SURILWV�� ,Q� WKH� FDVH� RI� H[WHQVLRQ��JRYHUQPHQWV� KDYH� IROORZHG� D� QXPEHU� RI� GLVWLQFW�SDWKZD\V�VXFK�DV�FRPPHUFLDOL]LQJ� WKH�VHUYLFH�ZKLOH�UHWDLQLQJ�LW�DV�D�SXEOLF�DJHQF\��VKLIWLQJ�SXEOLF�VHFWRU�GHOLYHU\� VHUYLFHV� WR� SULYDWH� VHFWRU� GHOLYHU\� RI� WKH�VHUYLFH� ZKLOH� PDLQWDLQLQJ� RYHUVLJKW� DQG� EDVLF�IXQGLQJ� RI� GHOLYHU\�� RU� SXUVXLQJ� FRVW�UHFRYHU\�PHDVXUHV� WR� SD\� IRU� WKH� VHUYLFH�� 7KXV� WKH� SKUDVH��SULYDWL]DWLRQ�RI� DJULFXOWXUDO� H[WHQVLRQ�� JHQHUDOO\� LV�PLVOHDGLQJ��
�&RQFOXVLRQ�3ULYDWL]DWLRQ�PD\�KDYH�VRPH�DWWHQGDQW�GLVDGYDQWDJHV�EHFDXVH�RI� XQHTXDO� DFFHVV� WR� UHVRXUFHV� DQG�EHFDXVH�RI� D� GLYHUVLW\� RI� �DJHQFLHV�� DQG� WKH� DVVRFLDWHG�GLIILFXOW\�RI�FRRUGLQDWLQJ�H[WHUQDO�JURXSV� �DQG�RWKHU�JRYHUQPHQW�GHSDUWPHQWV��3ULYDWH�GHOLYHU\�DJHQWV�ZLOO�EH� OHVV� UHVSRQVLYH� WR� JRYHUQPHQW� SROLF\� GLUHFWLRQ��DQG� WKHUH� PD\� EH� OLQNDJH� SUREOHPV� ZLWK� SXEOLF�DSSOLHG�UHVHDUFK�RUJDQL]DWLRQV��:KLOH�WKH�SURFHVV�RI�LQIRUPDWLRQ� WUDQVIHU� DPRQJVW� IDUPHUV� WUDGLWLRQDOO\�KDV� EHHQ� FKDUDFWHUL]HG� E\� D� FRRSHUDWLYH�� IUHH�H[FKDQJH� RI� LQIRUPDWLRQ�� LQGXVWULDO� LQIRUPDWLRQ�WUDGLWLRQDOO\�KDV�EHHQ�D�SULYDWH�JRRG�FKDUDFWHUL]HG�E\�SDWHQW� ULJKWV�� SURFHVV� OLFHQVLQJ�� WKH� XVH� RI� SDLG�FRQVXOWDQWV�� DQG� GLIIHUHQWLDWHG� SURGXFWLRQ� DQG�PDUNHWLQJ� SURFHVVHV�� ,Q� GHYHORSHG� HFRQRPLHV� ZLWK�
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FRPPHUFLDOL]HG� DJULFXOWXUH� VHFWRUV�� PDQ\� RI� WKHVH�IHDWXUHV� RI� LQGXVWULDO� LQIRUPDWLRQ� WUDQVIHU� DUH�EHFRPLQJ�PRUH�FRPPRQ�LQ�DJULFXOWXUH��7KH�WUHQG�WR�SULYDWL]DWLRQ� ZLOO� EH� VWURQJHU� WKH� PRUH� VXFK�FLUFXPVWDQFHV� H[LVW�� 7KH� UDQJH� RI� GLIIHUHQW�FLUFXPVWDQFHV� SUHYDLOLQJ� LQ� DJULFXOWXUDO� H[WHQVLRQ�ZRUOGZLGH�VXJJHVWV�WKDW�D�ZLGH�YDULHW\�RI�DSSURDFKHV�VKRXOG�SUHYDLO��7KH� UDWLRQDOH� IRU� SULYDWH� VHFWRU� SURYLVLRQ� RI�DJULFXOWXUDO�H[WHQVLRQ�VHUYLFHV� LV�JHQHUDOO\�EDVHG�RQ�DQ� H[SHFWDWLRQ� RI� LQFUHDVHG� HIILFLHQF\� ZLWK� WKH�RSHUDWLRQ� RI� SULYDWH� PDUNHWV� DQG� ZLWK� WKH� UHVXOWLQJ�HIILFLHQFLHV�FRQWULEXWLQJ�WR�WKH�JURZWK�RI�D�FRXQWU\
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Abstract: In Botswana, the urgency with which the prevention of HIV/AIDS should be addressed necessitated the 
need for the adoption of Teacher Capacity Building Project. Talk Back- programme  has contributed to HIV/AIDS 
prevention and mitigation of its impact through interactive distance education and had proved successful in Brazil. 
Using a random sampling technique, this study examined the personal characteristics as determinants of attitude and 
importance of television- based HIV/AIDS prevention programme among secondary school teachers in, Molepolole 
Botswana. Data were collected with a structured questionnaire that has a reliability coefficient of 0.85 and were 
analyzed with frequency counts, percentages and multiple regressions. The result shows that teachers are favorably 
disposed to the Talk Back programme and that the topics were most important in building their capacity. Important 
predictors of  importance attached to the programme are tenure status (t = -7.41)  and Position (t = 2.03), while 
significant determinants of teachers’ attitude towards Talk Back programme are age (t =3.40), tenure status(t=-3.51), 
position(t = 3.58)  and reasons for viewership(t = - 2.62). The paper recommends that it is important to  ensure that 
the programmes are not clashing with thing periods, and that teacher in school are of confirmed status so as to serve 
to motivate them to be committed to the programme.  
[Oladele O.I and K P Mahudinga. Personal Characteristics as Determinants of Attitude and Importance of 
Television- based HIV/AIDS Prevention Programme among Secondary School Teachers in, Rural Botswana. 
Life Science Journal. 2011;8(3):23-29] (ISSN:1097-8135). http://www.lifesciencesite.com.  
 
Keywords: Capacity Building, Attitude, Importance, Television broadcast, HIV/AIDS Prevention, Teachers, 
Botswana 
 
1. Introduction 
         Education and training lie at the heart of 
development efforts and that without human 
development most development interventions will be 
ineffective. It is also a series of actions directed at 
helping participants in the development process to 
increase their knowledge, skills and understandings 
and to develop the attitudes needed to bring about the 
desired developmental change (Van Crower 1996). 
Capacity building strengthens knowledge, abilities, 
skills and behavior of individuals and improves 
institutional structure and processes such that the 
organization can efficiently meet its mission and 
goals in a sustainable way.  It is generally recognized 
that a country’s human resource capacity for 
productivity is a prerequisites for social and 
economic development. In schools, Teachers are the 
agents of change and must play a central role in 
mitigating the scourge of HIV/AIDS. According to 
the MoH (1993), the alarming increase in HIV/AIDS 
among young people presents critical challenges to 
the government. The department of Teacher Training 
and Development in the Ministry of Education and 
Skill Development plays an increasingly important 
role in enabling teachers to enhance their capacities 
and effectiveness. The quality of instruction is one of 

the most important determinants of the level of 
learning achievement. (RNPE, 1994).  

Although schools have been identified as 
appropriate settings for health promotion, the content 
of information on the change in the personal 
behaviors of youths, from health-damaging to health-
promoting one as a main target of intervention 
strategies, has not achieved the desired results, may 
be due to little knowledge about health related issues 
on the part of teachers or lack of support and 
capacity. The urgent need is, therefore, to improve 
the quality and content of the health education 
provided to students. As a result of its focus on 
improving the capacities of teachers, the Department 
of Teacher Training and Development, in the 
Ministry of Education and Skill Development, also 
recognizes that improving the skills of teachers goes 
beyond simply providing their basic needs. Teachers 
are considered as agents of dissemination of 
information, and generally recognized that they play 
an important role in shaping the lives of youths and, 
therefore, building their capacity is a pre-requisite for 
combating the scourge of HIV/AIDS (Bridges and 
Kerry 1993).  The scourge and menace of HIV/AIDS 
in the SADC region necessitate the need to 
strengthen school teachers’ capacity as a method to 
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combat and disseminate information to students. It 
was on this background that the Ministry of 
Education launched Teacher Capacity Building 
(TCB) project, a television programme popularly 
known as “Talk Back” as a strategy for the 
promotion and sustainability of health issues, to 
introduce and maintain behavior change, thus 
reducing the level of risk for contracting HIV/AIDS 
by youths in schools.  

Information and Communication 
Technologies (ICTs) have become an integral 
component of capacity building at all levels 
(Backingham (1993). Widespread dissemination of 
experience of innovation and supporting services, 
including training and information activities are 
necessary to assist the teacher in the selection of the 
new methods appropriate to his own particular 
situation. Bagulia (2005) argued that in the midst of 
social and technological explosions in various fields 
of knowledge, as well as in the technique by which 
this burgeoning knowledge is communicated, the 
teacher can no longer attempt to be the sole 
information-giving instrument in the classroom. 
Indeed, the teacher himself can no longer keep pace 
with the expanding world of information. New 
developments in subject areas are far beyond the 
experience of the teacher who would have been 
trained five years ago.  

The teacher capacity building project is a 
south to south cooperation between Brazil and 
Botswana, that aims at creating capacity for 
multimedia interactive distance education on HIV 
and AIDS prevention in the school environment. 
This is based on the effectiveness of the same project 
in Brazil. The project is jointly funded by African 
Comprehensive HIV/AIDS Partnership (ACHAP) 
and United Nation Development Program with the 
Botswana Ministry of education as the executing 
agency. Other partners include Botswana television, 
Ministry of Local Government and the national; 
AIDS coordinating agency.  The program covers a 
wide range of topics, but most importantly issues 
related to HIV/AIDS. The objectives of the project  
are to transfer knowledge and skills on HIV and 
AIDS using  television as means  to reach teachers 
and students, develop values, attitudes and 
behaviours on prevention and care of HIV and AIDS 
and institutionalization of educational television 
broadcasting. Major components of the project are 
curriculum development, training in the use of 
interactive teaching methods, television broadcast in 
schools, tagged “Talk Back”, interface with 
information and communication technology and 
monitoring and evaluation. 

The project was launched in 2003 in schools, 
as an informational strategy, aimed at equipping 

teachers with information related to health issues and 
its equitable availability to students. The Teacher 
Training and Development division within the 
Ministry of Education in collaboration with the 
African Comprehensive HIV/AIDS Partnership 
(ACHAP) and United Nation Development Program 
provides and coordinates “Talk Back” assistance and 
related resources. The department offers support to 
teachers by developing teaching material to enhance 
their ability of basic-health awareness and to help in 
disseminating information. All schools are supposed 
to be active in support of “Talk Back” by 
encouraging teachers to slot HIV/AIDS and related 
issues in their subjects’ lessons. The program is 
broadcast on Botswana Television for an hour every 
week, at 12 noon on Tuesday. Teachers are expected 
to watch this program and if possible make some 
phone calls and be part of the discussion. There is 
provision that the program can be recorded and the 
teachers would watch it at their convenient times. 
Schools are provided with television sets and each 
school has the program coordinator, whose 
responsibility is to promote organized viewing, 
conduct post telecast discussions and convey the 
viewers’ reactions and comments as feedback to the 
program producer (MoE, 2008). 

Youths remain at a greater risk for 
contracting HIV/AIDS than other sectors of society 
through ignorance. According to MoH (1993), the 
national estimate of persons infected country wide in 
1993 was 92,000 or 7 % of the population of 1.3 
million. This placed Botswana among the worst 
affected countries in the African continent. In 1993 
the government of Botswana established a plan for 
the prevention and control of HIV/AIDS. Schools 
were assigned a central role reflected by a 
considerable number of national activities aimed at 
the control and prevention of the AIDS pandemic. 

Although the Botswana government has 
taken great measures in combating the scourge of 
HIV/AIDS by building the capacity of teachers, the 
community at large is concerned about the wayward 
behavior of students and their individual risk still 
persist. This apparent lack of change in the behavior 
of students may be attributed to the attitudes teachers 
have about “Talk Back” and may be they are 
ineffectively utilizing the program and/or may be 
they are not sharing the information they get from 
the program with the students. Some schools are in 
rural areas where there is no electricity and hence the 
teachers could not watch the program live. They rely 
on recorded materials and they are unable to take 
part in current discussions and give feedback on time. 
The program is broadcast at a time when some 
teachers are still in classes teaching. It is, however, 
not clear whether the teachers should leave their 
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classes and go and watch the program or should the 
program be time tabled in the school master time 
table. Nevertheless, the program has been going on 
for more than five years and it seems it has achieved 
mixed results. This study aims to find out whether 
with the lot of spending in terms of time, labor, and 
money into the program, has it achieved its objective 
of empowering teachers on  HIV and AIDS related 
issues and whether it is expanding or not,  and the 
attitudes of the teachers towards the program.  
Specific objectives of the study were to determine 
the attitudes of teachers towards the program, 
identify teachers’ demographic characteristics, 
ascertain the listenership of the program, and 
examine the adequacy of the programmes’ content.  

 
2. Materials and Methods  

The cross sectional design was used and the 
population for the study comprised all teachers in all 
secondary school in Molepolole, which are 8 junior 
secondary schools and 1 senior secondary school. 
There were six hundred and four (604) teachers in 
these nine (9) schools with hundred and eighty (180) 
teachers in senior secondary school and four hundred 
and twenty four (424) teachers in junior secondary 
schools. Proportional sampling technique was used to 

select forty (40) teachers from senior secondary 
school, while 80 were selected from junior secondary 
schools, to give a sample size of hundred and twenty 
(120) teachers. Data for this study was obtained 
through a structured questionnaire that was subjected 
to face validity and having a reliability coefficient of 
0.87. The questionnaire was carefully crosschecked 
for non-responses after collection from respondents, 
and a follow up of the respondents was made a week 
after delivery to enhance respondents’ response rate. 
Data was coded and analyzed with the Statistical 
Package for Social Science (SPSS) version 16  using 
percentages, mean, standard deviation, frequencies 
and multiple regression.   
 
3. Results  

Table 1shows the personal characteristics of 
Teachers and table 2 presents the Talk Back 
viewership. In Table 3, teachers’ perceptions towards 
talkback were presented while in Tables 4 and 5 
Talkback topics responsible for building teachers’ 
capacity and Multiple regression analysis of 
relationships between personal characteristics, 
importance and attitudes towards Talk Back 
Programme were presented respectively. 
 

 
Table 1: Personal characteristics of Teachers 
Demographic characteristics Frequency Percentage 
Gender   
             Male 54 45.0 
             Female 66 55.0 
Age   
           21-24 19 15.8 
            25-31 78 65.0 
            34-38 17 14.2 
            39-and above 6 5.0 
Marital status   
            Married 59 49.2 
            Not married 61 50.8 
Educational qualification   
            Diploma 65 54.2 
            Degree 55 45.8 
Teaching experience   
            1-4      years 19 15.8 
             5-9     years 64 53.3 
             10-14 years 31 25.8 
            15-20  years 6 5.0 
Tenure status   
            Confirmed 118 98.3 
            On probation 2 1.7 
Post of responsibility   
            Head of department 3 2.5 
            Senior teacher 1 26 21.7 
            Senior teacher 11 63 52.5 
            Teacher 28 23.3 
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Table 2: Talk Back Viewership 
Talk Back Viewership Frequency Percentage Mean Standard deviation 
Talk Back Viewership      

Yes 
No 

59 
36 

49.2 
30.0 

1.72 0.79 

 Reasons for non-Viewership     
Clash with teaching period 
Programme is boring 
Topics are irrelevant 

60 
58 
2 

50.0 
48.3 
1.7 

0.55 0.59 

 Frequency of Viewership     
Weekly 
Fortnightly 
Once a month 

59 
32 
8 

49.2 
26.7 
6.7 

0.93 1.00 

 
 
Table 3: Teachers’ perceptions towards talkback 
 SA A U D SD Mean SD 
The time allocated to the programme 
is enough 

54(45.0) 34(28.3) 3(2.5) 13(10.8) 16(13.3) 3.8 1.46 

 The time slot for broadcasting the 
programme is appropriate 

0(0) 1(0.8) 0(0) 57(47.5) 62(51.7) 1.50 0.55 

 The resources in your school are 
enough to run the programme 

1(0.8) 20(16.7) 18(15.0) 45(37.5) 36(30.0) 2.21 1.08 

 Your school management encourages 
teachers to watch the programme 

48(40.0) 44(36.7) 2(1.7) 10(8.3) 16(13.3) 3.81 1.41 

The programme covers adequately 
the needs of teachers concerning 
issues of HIV/AIDS 

49(40.8) 45(37.5) 12(10.0) 10(8.3) 4(3.3) 4.04 1.07 

 It should be made compulsory that 
every teacher should watch the 
programme 

47(39.2) 51(42.5) 4(3.3) 17(14.2) 1(0.8) 4.05 1.04 

 Majority of the teachers take the 
programme seriously                  

2(1.7) 20(16.7) 17(14.2) 56(46.7) 25(20.8) 2.32 1.04 

  Accessibility of school telephone to 
teachers is unlimited to give feedback 
after  viewing the programme 

2(1.7) 6(5.0) 2(1.7) 58(48.3) 52(43.3) 1.73 0.87 

 After watching the programme 
teachers go back to the students and 
share with them 

0(0) 1(0.8) 10(8.3) 90(75.0) 19(15.8) 1.94 0.52 

  The programme is a waste of time 
and resources 
 

1(0.8) 1(0.8) 0(0) 32(26.7) 86(71.7) 1.33 0.61 

 The presenter presents the topics 
under discussion in an organized 
manner 

58(39.2) 53(48.3) 0(0) 4(3.3) 5(4.2) 4.29 0.96 

26The presenter maintains an 
environment where teachers are 
comfortable to ask questions 

47(39.2) 70(58.8) 0(0) 1(0.8) 2(1.7) 4.33 0.69 

 The presenter shows activeness, 
personal interest and enthusiasm 
about the program 

61(50.8) 57(47.5) 0(0) 1(0.8) 1(0.8) 4.47 0.63 

 The programme is empowering 
teachers about the ever changing 
challenges of teaching profession 

28(23.3) 55(45.8) 2(1.7) 31(25.8) 4(3.3) 3.60 1.20 
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Table 4: Talkback topics responsible for building teachers’ capacity 
 

 
Table 5: Multiple regression analysis of relationships between personal characteristics, importance and attitudes 
towards Talk Back Programme  

 Importance  Attitude 
 B (  Std. Error) B (  Std. Error) 

(Constant) 160.41( 6.94)** 50.72 (7.15)** 

Gender 0.04(0.75 ) .41(0.78) 

Age 1.75( 1.12) 3.91(1.15)** 

Marital status -0.91(0.73 ) -0.15(0.75 ) 

Education level 0.34(.75 ) 1.04(0.77 ) 

LIST OF TALKBACK TOPICS VI I NI NS Mean SD 
Inclusive HIV/AIDS knowledge base; towards an 
informed, safe and secure nation 

97(80.8) 23(19.2) 0(0) 0(0) 3.81 0.40 

Safety for people with special needs; a challenge for the 
community 

113(94.2) 7(5.8) 0(0) 0(0) 3.94 0.24 

Safety; An issue for the pre-schoolchild too 99(82.5) 21(17.5) 0(0) 0(0) 3.83 0.38 
Waste management; a safety measure in the area of 
HIV/AIDS 

74(61.7) 43(35.8) 2(1.7) 1(0.8) 3.59 0.57 

The school Guidance and counseling Programme and 
HIV/AIDS; The link for effective school safety  

85(70.8) 31(25.8) 3(2.5) 1(0.8) 3.67 0.57 

Achieving personal hygiene; The gateway for addressing 
HIV stigma 

107(89.2) 12(10.0) 1(0.8) 0(0) 3.88 0.35 

Building a strong web of support; a safety measure 91(75.8) 29(24.2) 0(0) 0(0) 3.76 0.43 
Safety through routine HIV testing 99(82.5) 20(16.7) 0(0) 1(0.8) 3.81 0.45 
HIV and blood pressure; facts for life 97(80.8) 22(18.3) 1(0.8) 0(0) 3.80 0.42 
HIV testing; a challenge for people with special needs 79(65.8) 40(33.3) 0(0) 1(0.8) 3.64 0.53 
HIV and transport; the link 94(78.3) 23(19.2) 2(1.7) 1(0.8) 3.75 0.52 
A holistic approach to treatment adherence for children 107(89.2) 12(10.0) 2(1.7) 0()0 3.88 0.35 
Confidentiality; the pledge for effective teacher and 
student relationship 

107(89.2) 13(10.8) 0(0) 0(0) 3.89 0.31 

HIV and Epilepsy; facts for life 99(82.5) 21(17.5) 0(0) 0(0) 3.83 0.38 
Children utilizing information on HIV/AIDS 104(86.7) 13(10.8) 2(1.7) 1(0.8) 3.83 0.47 
The family; an invaluable resource for children 101(84.2 19(15.8) 0(0) 0(0) 3.84 0.37 
Mentality challenge children; minimizing their risk to 
HIV infection 

100(83.3) 17(14.2) 3(2.5) 0(0) 3.81 0.45 

A human rights based framework for HIV prevention 
and care 

101(84.2) 18(15.0) 1(0.8) 0(0) 3.83 0.44 

Drugs and substance use; a risk presenting issue for 
children 

70(58.3) 50(41.7) 0(0) 0(0) 3.58 0.50 

Committing to healthy teacher and student relationships; 
breaking the silence 

80(66.7) 40(33.3) 0(0) 0(0) 3.67 0.47 

Boy-girl interactions; schools providing the healthy 
moral connection 

100(83.3) 19(15.8) 1(0.8) 0(0) 3.83 0.40 

Children and media reporting of HIV/AIDS 74(61.7) 28(23.3) 11(9.2) 7(5.8) 3.41 0.88 
Childhood dynamics and implications for adulthood 91(75.8) 22(18.3) 3(2.5) 4(3.3) 3.67 0.69 
Dispelling myths and closing the knowledge gaps; The 
gateway to positive self management 

114(95.0) 5(4.2) 1(0.8) 0(0) 3.94 0.27 

Attaining safe and enterprising ways of living 83(69.2) 33(27.5) 1(0.8) 3(2.5) 3.63 0.63 
Aging; immunity and HIV infection; The link 101(84.2) 13(10.8) 2(1.7) 4(3.30) 3.76 0.65 
HIV and herpes zoster; facts for life 95(79.2) 20(16.7) 4(3.3) 1(0.8) 3.74 0.56 
HIV and food safety; a risk reduction measure 91(75.8) 23(19.2) 6(5.0) 0(0) 3.71 0.56 
Innovative partnerships for addressing HIV  106(88.3) 14(11.7) 0(0) 0(0) 3.88 0.32 
Abstinence; The engine for addressing HIV 102(85.0) 13(10.8) 4(3.3) 1(0.8) 3.80 0.53 
Relationship challenges in the era of HIV 109(90.8) 11(9.2) 0(0) 0(0) 3.91 0.29 
Living the promise for a brighter future 97(80.8) 20(16.7) 3(2.5) 0(0) 3.78 0.47 
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Teaching experience  -1.33( 1.03) -1.70(1.06) 

Tenure status -20.82( 2.81)** -10.14(2.89)** 

Position  1.100(0.54 )** 2.36(0.66)** 

Viewership -0.38(  .78) 0.97(0.80) 

Reason for viewership -0.45(0.94 ) -2.54(0.97)** 

Frequency of viewership -0.02(0.53) -0.56(0.55) 

F 7.17 4.32 

p 0.00 0.00 

R 0.63 0.53 

R Square 0.39 0.28 

 
 
4. Discussion 

The personal characteristics of respondents 
examined in the study were presented in table 1; 
about 55 percent were female which indicated the 
dominance of females in the teaching profession. 
Also, 50.8 percent were not married, while about 65 
percent were between 25-34 years of age, which 
implies that majority of teachers were within the 
productive years. About 53 percent had teaching 
experience of between 5-9 years while 54 percent had 
diploma as their qualification. In terms of job 
position, 52 percent are in the senior teacher 11 
category. The results might mean that teachers were 
not progressing by the ministry as of when due. From 
the respondents, 98 percent were confirmed which 
indicated that schools are well staffed with qualified 
teachers with relatively good experience.  From table 
2, 59 percent respondents indicated that they watch to 
the programme and clash with teaching period, was 
cited as prominent hindrance to the viewership for 
the programme with 50 percent. Thus it is pleasing 
however, that majority of teachers are willing to 
listen to the programme, but are rather discouraged 
by the time the programme is aired. This therefore 
calls for the rescheduling of the programme time slot, 
so as to solve the problem of non-viewership due to 
clashing with teaching periods in school.  Table 3, 
shows a list of 14 statements about the perceptions of 
teachers toward talkback television programme. The 
respondents were asked to rate the statements using 
the 5-likert scale as follows; 1 (Strongly disagree), 
2(Disagree), 3(uncertain), 4(Agree), and 5(Strongly 
agree). The actual mean is 3 due to the rating scale, 
and mean of greater than 3 to denote that teachers are 
favorably disposed to, mean of less than 2 to denote 
teachers are unfavorably disposed to and a mean of 3 
and more but less than 4 to denote marginal or 
uncertain.  The results revealed that teachers are 
favorably disposed to presenter’s personal interest 
and enthusiasm about the programme with a mean of 
4.47, conducive environment created by the presenter 

4.33, presenter’s ability to present topic in an 
organized manner (4.29), listenship to the programme 
to be compulsory (4.05) and programme caters 
adequately for the needs of teachers 4.04 as mean. On 
the other hand teachers are unfavorably disposed to 
programme as a waste of time and resources with a 
mean of 1.33, appropriate time slot for broadcasting 
the programme (1.50) and accessibility of school 
telephone 1.73 as mean. Teachers are 
marginal/uncertain about the time allocated to the 
programme with 3.8 as mean, school management 
encourages teachers to watch the programme (3.81) 
mean and programme empowering teachers with 3.6 
mean. In table 4 respondents were asked to rate the 
topics of talkback on the extent of importance 
towards building the capacity of teachers as follows; 
4(Very important), 3(Important), 2(Not important), 
and 1(Not sure). The mean of 2.5 was used to denote 
actual mean and mean of more than 3 was used to 
denote most prominent importance.  The most 
common topics with most prominent importance 
toward building the capacity of teachers as indicate 
by respondents are Safety for people with special 
needs; a challenge for the community (94.2 
percent),Confidentiality; the pledge for effective 
teacher and student relationship (89.2 percent) and 
dispelling myths and closing the knowledge gaps; the 
gate way to positive self management (95 percent), A 
holistic approach to treatment adherence for children 
(89.2 percent), Relationship challenges in the era of  
HIV (09.8 percent), Innovative partnership for 
addressing HIV (88.3 percent). The result of the 
multiple regression analysis of relationships between 
selected personal characteristics and importance and 
attitude towards Talk Back programme is presented 
in Table 5.  The independent variables are 
significantly related to the importance and attitude 
towards Talk Back programme with F value of 7.17, 
p < 0.05, and 4.32, p < 0.05 respectively. Also the R 
values of 0.63 and 0.53 shows that there is a strong 
correlation between the independent variables and the 
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importance and attitude towards Talk Back 
programme. The personal and viewership 
characteristics were able to predict 39 percent of the 
variation in the importance attached to Talk Back 
programme and 28 percent of the attitude towards 
Talk Back by the teachers. Significant determinants 
for importance attached to the programme are tenure 
status (t=-7.41) and Position (t=2.03). It implies that 
the more the number of teachers whose appointments 
are confirmed, the more the importance attached to 
the programme. Similarly, significant determinants of 
teachers’ attitude towards Talk Back programme are 
age (t=3.40), tenure status (t =-3.51), position (t=3.58) 
and reasons for viewership(t =-2.6).   

The significance of these variables as 
determinats of attitude may be due to the fact that 
majority of the  teachers are in the sexually active age 
groups and thus the need to use the information from 
Talk Back for themselves and then as teaching 
materials to their students. For tenure status and 
position the more the number of teachers whose 
appointments are confirmed, the more they are 
favourably disposed to Talk Back  programme. The 
inverse relation ship with the reasons for viewership 
shows that the more the programme clashes with 
teaching periods the lower the teachers will be 
favourablly disposed to the  programme. It is 
important to  ensure that the programmes are not 
clashing with thing periods, and that teacher in school 
are of confirmed status so as to serve to motivate 
them to be committed to the programme. 

 
5. Conclusion  
The study has shown that majority of the respondents 
were females in Molepolole secondary schools, 
which implies a  gender imbalance of teachers. Most 
of respondents were Diploma holders and held the 
position of senior teacher 11 with 5-9 years of 
teaching experience. Majority of teachers that the 
programme time slot was not appropriate since it 
clashed with their teaching periods and that the 
programme covered adequately the needs of teachers 
concerning issues of HIV/AIDS and that Talk Back 

topics were most important in building their capacity. 
The study therefore recommends that it is important 
to ensure that the programmes are not clashing with 
thing periods, and that teacher in school are of 
confirmed status so as to serve to motivate them to be 
committed to the programme.  
 
Corresponding Author: 
O.I Oladele 
Department of Agricultural Economics and Extesnion 
North West University – Mafikeng Campus  
Private BagX2046, Mmabatho, South Africa  
E-mail: oladimeji.oladele.nwu.ac.za 

 
References 
 
1. Backingham  D (1993) Children Talking 

Television. The Making of Television Literacy. 
The Falmer Press. London and Washington DC. 

2. Bagulia M A (2005) Modern education.  Audio-
visual aids.  Anmol  Publications. Pvt. LTD. 
New 

3. Bridges D and Kerry T (1993). Developing 
Teachers Professionally.  Reflection for Initial 
and In-service Trainers. Routledge. London and 
New York. 

4. Ministry of Education (2008): Department of 
Teacher Training and Development Reports on 
Talk Back Programme. Gaborone Government 
Printers  Botswana. 

5. Ministry of Education (1994): Revised  National 
Policy On Education Gaborone Government 
Printers  Botswana. 

6. Ministry of Health (1993): Botswana National 
Policy On HIV/AIDS. Gaborone, Government 
Printers  Botswana. 

7. Van Crowder L. (1996) Human Resource and 
Institutional Capacity Building Through 
Agricultural Education. 
http:/www.fao.org/ds/index-en.htm. Retrieved 
20/9/08. 

 

 
3/17/2011 

mailto:tshepna77@hotmail.com


/LIH�6FLHQFH�-RXUQDO����������������������������������������������������������������������������KWWS���ZZZ�OLIHVFLHQFHVLWH�FRP

KWWS���ZZZ�VFLHQFHSXE�QHW�OLIH OLIHVFLHQFHM#JPDLO�FRP��

5XUDO�ZRPHQ
V�UROH�LQ�SURPRWLQJ�RI�LQGLJHQRXV�NQRZOHGJH��)DWHPHK�%DNKWLDU��� 0DU\DP�$EHGL�� DQG�� 0RKDGGDVHK�1D]DUSRXU��
������0DUYGDVKW�%UDQFK��,VODPLF�$]DG�8QLYHUVLW\��0DUYGDVKW��,UDQ�
&RUUHVSRQGLQJ�DXWKRU��VDED�����#\DKRR�FRP��$EVWUDFW��([SHULHQFH�VKRZV�WKDW�LQGLJHQRXV�NQRZOHGJH�QRW�RQO\�KDV�QR�FRQWUDGLFWLRQ�ZLWK�IRUPDO�NQRZOHGJH�EXW�GLIIHUHQW�LQGLJHQRXV�NQRZOHGJH�IHDWXUHV��SXW�LW�DV�ZHOO�FRPSOHPHQWDU\�IRU�IRUPDO�NQRZOHGJH��,QGLJHQRXV�NQRZOHGJH�LV�DFFHVVLEOH��XVHIXO�DQG�FKHDS��,WV�SHUVSHFWLYH�LV�KROLVWLF�DQG�LWV�WUDQVPLVVLRQ�LV�YHUEDO��.QRZOHGJH�LV�G\QDPLF�DQG�WLPH�WHVWHG�� DQG� ZKLOH� LW� KDV� JURZQ� ZLWKLQ� ORFDO� QDWXUDO� DQG� VRFLDO� HQYLURQPHQW�� VR� LW� LV� YHU\� VXVWDLQDEOH� ZLWK�LQGLJHQRXV�FRQGLWLRQ��,QGLJHQRXV�NQRZOHGJH�UHIHUV�WR�ERWK�FRPSRQHQW�DQG�ZKROH�SDUW�RI�FXOWXUH�RI�HDFK�QDWLRQ�DQG�WKLV� FRPSRQHQW� DQG� ZKROH� LQWHJUDWLRQ� LV� VR� WKDW� VWRS� WR� FKDQJH� WUDGLWLRQDO� VRFLHW\� RI� OLIH� ZLWKRXW� LQGLJHQRXV�NQRZOHGJH�RXW�RI�LWV�FXOWXUDO�RULJLQ�DQG�WKHUHIRUH�ZRXOG�ORVH�LW�FRQFHSW�DQG�HIIHFWLYHQHVV���>)DWHPHK� %DNKWLDU�� 0DU\DP� $EHGL� � DQG� � 0RKDGGDVHK� 1D]DUSRXU� ��5XUDO� ZRPHQ
V� UROH� LQ� SURPRWLQJ� RI�LQGLJHQRXV�NQRZOHGJH��/LIH�6FLHQFH�-RXUQDO�����������������@��,661��������������KWWS���ZZZ�OLIHVFLHQFHVLWH�FRP�

.H\ZRUGV��,QGLJHQRXV�NQRZOHGJH��UXUDO�ZRPHQ��
,QWURGXFWLRQ��2XU� WRGD\
V�ZRUOG� LV� WKH� FRQWUDGLFWLRQV� DQG�FROOLVLRQ
V� ZRUOG�� � &RQWUDGLFWLRQ� EHWZHHQ� FXOWXUHV��UHOLJLRQV��GLIIHUHQW�VRFLHWLHV�DQG�FRXQWULHV��,Q�UHFHQWO\�\HDUV��IURP�5HQDLVVDQFH�WLOO�QRZ��DV�PXFK�DV�KXPDQ�KDG� GHYHORSHG�� WKH\� DOVR� KDG� FRQWUDGLFWLRQV� DQG�FROOLVLRQV� LQ� WKHLU� ZRUOG� �$]NLD� DQG� LPDQL�� �������2QH� RI� WKHVH� FRQWUDGLFWLRQV� LV� WKH� FRQWUDVW� EHWZHHQ�WUDGLWLRQ� DQG� PRGHUQLVP��0D\EH� ZH� FDQ� ILQG� WKHVH�FRQWUDVW�URRWV�LQ�FRORQLDO�HUD��WKH�WLPH�ZKHQ�FRORQLVWV�SURPRWH� WKHLU� LQQRYDWLRQ� LQ� WKHLU� FRORQLHV�� 0RVWO\�WKHVH� WHFKQLTXHV� DQG� LQQRYDWLRQV� VKRZ� WKHLU� QDWLYH�NQRZOHGJH�DQG�WKH�ZD\�RI�WKHLU�OLYLQJ�LV�IRROLVK�DQG�LQHIILFLHQW� DQG� WULHG� WR� HQWHU� LQGXVWULDO� ZD\V� LQ� WR�WKHLU� OLIH� WR� LQFUHDVH� SURGXFWLRQ� HIILFLHQF\� WKURXJK�WKLV� ZD\�� 7KXV� WKH� ZD\� RI� WKHLU� OLYLQJ� ZKLFK� ZDV�EHHQ�IRUPHG�GXULQJ�WKRXVDQGV�RI�\HDUV�KDV�JRQH�WR�EH�IRUJRWWHQ�OLWWOH�E\�OLWWOH��%RX]DUMPHKUL���������:H�FDQ�VD\�� DJULFXOWXUH� SDUW� LV� EHDULQJ� WKH� PRVW� GDPDJH� LQ�WKLV� UDSLG� LQGXVWULDOL]DWLRQ� SURFHVV�� $EVROYLQJ� ROG�DQG�FRPSDWLEOH�ZD\V�LQ�DJULFXOWXUH�SDUW�DQG�UHSODFLQJ�DQG� XVLQJ� RI� LPSODQW�� KDUYHVW� SDWWHUQV� ZLWKRXW� DQ\�SURSRUWLRQV�ZLWK�HQYLURQPHQW�KDV�FDXVHG�GHFUHDVH�RI�SURGXFWLRQ� � HIILFLHQF\�� VRLO� HURVLRQ� DQG� KDUG�GHVWUXFWLRQ� RI� HQYLURQPHQW� GXULQJ� D� ORQJ� WLPH��)LQDOO\��DW�WKH�HQG�RI�WKH���WK�FHQWXU\�GHFDGHV��VRPH�VROXWLRQV� ZHUH� VXJJHVWHG� WR� VROYH� WKHVH�LQFRQVLVWHQFLHV� DQG� SUREOHPV�� 6R� WKH� LPSRUWDQFH� RI�QDWLYH� NQRZOHGJH� DQG� HIIRUW� LQ� FRPSLODWLRQ� RI� WKDW�ZLWK�PRGHUQ�NQRZOHGJH�ZHUH�FRQVLGHUHG�DQG� LW�ZDV�WULHG�WR�PDNH�JHQHUDO�DQG�VWDEOH�YLHZ�LQ�UHODWLRQ�ZLWK�HQYLURQPHQW�DQG� WKH�ZD\�RI� OLYLQJ� WKURXJK� WKLV�ZD\��SRS]DQ���������0D\EH� WKH� PDLQ� UHDVRQ� IRU� LQDWWHQWLRQ� IRU�QDWLYH� NQRZOHGJH� LQ� WKLUG� ZRUOG� FRXQWULHV� LV� WKDW�FRORQLVW� FRXQWULHV� GRQ
W� SD\� DQ\� DWWHQWLRQ� WR� WKH�SHRSOH�NQRZOHGJH�DQG�LQIRUPDWLRQ�LQ�WKHVH�FRXQWULHV�

DQG� DOZD\V� KDYH� UHPLQGHG� WKH� SHRSOH� RI� WKHVH�FRORQL]HG� FRXQWULHV� DV� D� VWXEERUQ�� VXSHUVWLWLRXV� DQG�UHWURJUHVVLYH�SHRSOH��.DUDPL�DQG�0RUDGL���������2Q�WKH� RWKHU� KDQG�� WKH� FRORQLVW� FRXQWULHV� DWWHQWLRQ� WR�LQGXVWULDO� SURGXFWLRQV� DQG� DJULFXOWXUH� SROLFLHV� KDV�FDXVHG� WR� SURPRWH� LQGXVWULDO� DQG� VLQJOH� SURGXFW�DJULFXOWXUH� ZKLFK� ZLOO� LQIOXHQFH� WKH� QDWLYH� IDUPHU
V�NQRZOHGJH�DERXW�GLIIHUHQW�SURGXFWLRQV�DQG�ZLOO�PDNH�LW�LQFRQVSLFXRXV��$OVR��FRORQL]HG�SODQV�DQG�LPSRUWHG�H[WHQVLRQ�SURJUDPV�KDYH�LQWHQVLILHG�WKH�DOLHQDWLRQ�RI�QDWLYH� NQRZOHGJH� �1RZURR]L� DQG�$ODJKD�� ������� ,Q�WKH�PLGGOH� RI� ����� GHFDGH�� WKHUH�ZDV� D� QHZ� YLHZ��JLYLQJ�SULRULW\�WR�IDUPHU��WKDW�LQFUHDVHG�WKH�DWWHQWLRQ�WR� QDWLYH� NQRZOHGJH��7KLV� YLHZ� WKDW� HPSKDVL]HG� RQ��OLVWHQ� SHRSOH� DQG� OHDUQ� RI� WKHP�� HPSKDVL]HG� RQ�SHRSOH
V� DFWLYH� FRPPXQLRQ� RQ� GHYHORSLQJ� DQG�VHDUFKLQJ� SURFHVV�� %HIRUH� XVLQJ� RI� WKLV� ZD\��XQGHUVWDQGLQJ� UXUDO� VRFLHW\
V� FXOWXUH�ZDV� LQ� DQRWKHU�ZD\�DQG�LW�ZDV�WKRXJKW�WKDW�UXUDO�SHRSOH�KDYH�IDLOHG�LQ� HFRQRPLF�� SROLWLF�� LQQRYDWLRQ� DQG� LWV� WUDQVIHU��FUHDWLRQ� RI� NQRZOHGJH� DQG� XVLQJ� RI� WKDW� LQ� UXUDO�VRFLHWLHV�� %HIRUH� UHSUHVHQWDWLRQ� RI� WKLV� DWWLWXGH��JLYLQJ� SULRULW\� WR� IDUPHU��� LW� ZDV� WKRXJKW� WKDW�GHYHORSPHQW�QHHG� LQ�RWKHU�SHRSOH�PDQDJHPHQW�ZKR�DUH�QRW�OLYLQJ�RQ�WKDW�YLOODJH��%XW�LQ�WKLV�ZD\��ZH�ORRN�UXUDO� SHRSOH� DV� WKH� RQH� ZKR� DUH� DEOH� WR� VROYH� WKHLU�SUREOHPV� ZLWK� UHO\LQJ� RQ� WKHLU� NQRZOHGJH� DQG�H[SHULHQFH��(VKUDJKL���������,QGLJHQRXV� DJULFXOWXUH� LV� EDVH� RQ� IDUPHU¶V�FRRSHUDWLRQ�ZLWK�QDWXUH��6XVWDLQDEOH�DJULFXOWXUH� WKDW�LQVSLUHG�E\�LQGLJHQRXV�V\VWHPV�ZRXOG�UHFWLI\�PRVW�RI�GHILFLHQFLHV� RI� PRGHUQ� DJULFXOWXUH�� ,QGLJHQRXV�DJULFXOWXUH� V\VWHPV� LV� SURGXFWLRQ� RI� FHQWXULHV� RI�FXOWXUDO� DQG� VXEVLVWHQFH� UHYROXWLRQ�� 7KHVH� V\VWHPV�DUH� FROOHFWLRQV� RI� IDUPHU¶V� H[SHULHQFHV� WKDW� KDYHQ
W�HQMR\� VRXUFHV� H[FHSW� LQSXWV�� FDSLWDO� DQG� LQGLJHQRXV�NQRZOHGJH��$QG�FRQVHTXHQWO\� WKH\�DFFHVVHG� WR�VXFK�
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VXVWDLQDEOH�DJULFXOWXUH�WKDW�MXVW�LV�GHSHQGHQW�RQ�XVLQJ�UHVWULFWHG� ORFDO� UHVRXUFHV� DQG� H[LVWLQJ� KXPDQH� DQG�DQLPDO� SRZHU�� $W� LQGLJHQRXV� DJULFXOWXUH�� FXOWXUH�GLYHUVLW\� DQG� IUHTXHQF\� ZRXOG� PLQLPL]H� SRVVLELOLW\�RI� ORVV� FURSV� LQ� VSLWH� RI� VLPSOH� WHFKQRORJ\�� 7KHVH�V\VWHPV�GHVSLWH�RI�OLPLWDWLRQ�RI�VRXUFHV�HQMR\�PHULWV�RI�VSRQVRUV�WUDGLWLRQV�DQG�LQWHOOLJHQW�PHWKRGV��������RI�XVLQJ� DQLPDOV�� ILHOGV�� DQG� FRPSDWLEOH� FURS� VSHFLHV��7KXV� HFRORJLFDO� DJULFXOWXUH� VFKRODUV� FRQVLGHU� WKHVH�V\VWHPV�DV�XQLTXH�VDPSOHV�WR�GHWHUPLQH�VXVWDLQDELOLW\�VWDQGDUGV�LQ�DJULFXOWXUHV�DFWLYLWLHV��3HQQ\����������7KLV�NQRZOHGJH�ZRXOG�ULVH�DW�GLIIHUHQW�ILHOGV�VXFK�DV�ODQJXDJH�� ERWDQLFDO� DQG� ]RRORJ\� DQG� DOVR� VNLOOV� DQG�PDQXDO� DQG� DJULFXOWXUH� SURIHVVLRQV� WKDW� DOO� DUH�SURGXFW� RI� KXPDQ� HIIRUWV� LQ� KLV� HQYLURQPHQW�� 7KLV�LQIRUPDWLRQ� FRQWDLQ� EHVW�� XVHIXO� DQG� FRQVLVWHQW�FROORFDWLRQ� RI� H[SORLWLQJ� PHWKRGV� DQG� OLYLQJ� LQ�VSHFLDO� HQYLURQPHQW� ZKLFK� EH� WUDQVPLWWHG� WKURXJK�YHUEDO� DQG� HPSLULFDO� ZD\� IURP� RQH� JHQHUDWLRQ� WR�DQRWKHU��6PLWD����������
�'HILQLWLRQ�RI�LQGLJHQRXV��QDWLYH��NQRZOHGJH����'LIIHUHQW� GHILQLWLRQV� ZHUH� SUHVHQWHG� DERXW�LQGLJHQRXV� NQRZOHGJH� E\� H[SHUWV� WKDW� HDFK� RI� WKHP�SUHVHQW� WKHLU� LGHD� DERXW� WKLV� NQRZOHGJH� IURP� WKHLU�YLHZSRLQW��(DFK�RI�WKHP�HPSKDVLV�RQ�D�VSHFLDO�DVSHFW�RI� LQGLJHQRXV� NQRZOHGJH� DFFRUGLQJ� WR� WKHLU�YLHZSRLQW�� 2[IRUG� YRFDEXODU\� GHILQH� WKH� ZRUG�LQGLJHQRXV� NQRZOHGJH� VXFK� WKLV�� LW� LV� FUHDWHG�QDWXUDOO\�LQ�D�UHJLRQ�ZKLFK�LV�UHODWHG�WR�WKH�SHRSOH�RI�WKDW� UHJLRQ�� �$]NLD� DQG� ,PDQL�� ������� ,QGLJHQRXV�NQRZOHGJH� LV�D�NQRZOHGJH� WKDW�KDV�EHHQ�JURZQ�LQ�D�ORQJ�WLPH�DQG�KDV�WUDQVIHUUHG�IURP�RQH�JHQHUDWLRQ�WR�RWKHU� JHQHUDWLRQ� LQ� KHUHGLWDU\� IRUP� �.DUDPL� DQG�0RUDGL�� ������� :LOOLDPV� DQG� 0ROLQD� KDYH� GHILQHG�LQGLJHQRXV� NQRZOHGJH� VXFK� WKLV�� LQGLJHQRXV�NQRZOHGJH� LV� WKH� OHDUQLQJ� PHWKRGV�� XQGHUVWDQGLQJ�DQG� DWWLWXGH� WR� WKH� ZRUOG� ZKLFK� LV� WKH� UHVXOW� RI�H[SHULHQFH� DQG� VROYLQJ� SUREOHPV� DFFRUGLQJ� WR� WHVW�DQG�HUURU�E\�WKH�SHRSOH�ZKR�DUH�DFWLYH�DQG�KDYH�XVHG�WKHLU� DYDLODEOH� UHVRXUFHV� RQ� LWV� VXLWDEOH� WLPH��&KDPEHUV� ZLWK� HPSKDVL]LQJ� RQ� SHRSOH
V� UROH� LQ�GHYHORSPHQW� SURFHVV�� EHOLHYHG� WKDW� WKH� SKUDVH� UXUDO�SHRSOH
V� NQRZOHGJH� LV� PRUH� VHQVLEOH� WKDQ� WKH� RWKHU�SKUDVH�VXFK�HWKQLF�HFRORJ\��HWKQRJUDSKLF�NQRZOHGJH��HWKQLF�FODVVLILFDWLRQ��+H�DOVR�EHOLHYHG�WKDW�LQGLJHQRXV�NQRZOHGJH� LV� D� NQRZOHGJH� WKDW� LV� FUHDWHG� QDWXUDOO\�DQG� LV� HPDQDWHG� IURP� JHRJUDSKLFDO� FLUFOH���&KDPEHUV���������
�,QGLJHQRXV� NQRZOHGJH� DQG� VXVWDLQDEOH� UXUDO�GHYHORSPHQW���8QOLNH�GHYHORSPHQW�WKDW�LV�GHSHQGHQW�RQ�XVLQJ�PD[LPXP� RI� QDWXUDO� VRXUFHV� LQ� RUGHU� WR� FXUUHQW�JHQHUDWLRQ¶V� DFFHVV� WR� PD[LPXP� HFRQRPLF� JURZWK�DQG� LQFRPH� �� VXVWDLQDEOH� GHYHORSPHQW� LQVLVWV� RQ�

VXSSO\LQJ� FXUUHQW� JHQHUDWLRQ¶V� QHHGV� ZLWKRXW�MHRSDUGL]LQJ�QH[W�JHQHUDWLRQ¶V�IDFLOLWLHV�IRU�VXSSO\LQJ�WKHLU� QHHGV�� 3ROLF\� PDNLQJ� LV� LPSRVVLEOH� DQG�XQDFFHSWDEOH� ZLWK� QR� SURJUDP� WKDW� OHDGV� WR�VWDUYDWLRQ��SRYHUW\��VRFLDO�LQHTXDOLW\�DQG�HQYLURQPHQW�SROOXWLRQ�DW�FLWLHV�DQG�YLOODJHV�DQG�ILQDOO\�WR�HFRORJLF�GHYDVWDWLRQ�� ,Q� FRQWUDVW�� NLQG� RI� GHYHORSPHQW� LV�DFFHSWDEOH� WKDW� OHDGV� WR� FRQWLQXHV� LPSURYHPHQW� RI�OLIH� TXDOLW\� IRU� DOO� JOREDO� VRFLHW\� DQG� QH[W�JHQHUDWLRQV�� $FFHVVLQJ� WR� WKLV� JRDO� LV� SRVVLEOH� MXVW�WKURXJK� SURWHFWLQJ� QDWXUDO� VRXUFHV� DQG� VXVWDLQDEOH�XVH�RI�WKHVH�VRXUFHV���$FFHVVLQJ� WR� LQGLJHQRXV� NQRZOHGJH� ZRXOG�HQIRUFH� SULPDU\� IRXQGDWLRQ� RI� VXVWDLQDEOH�GHYHORSPHQW��2Q�WKH�RQ�KDQG��LQGLJHQRXV�NQRZOHGJH�LV�SURGXFWLRQ�RI�HPSLULFDO�OHDUQLQJ�SURFHVV�DQG�DW�WKH�RWKHU�KDQG�LV�WHVW�DQG�HUURU�RI�IHZ�WKRXVDQG�\HDUV�RI�RQH� VRFLHW\� LQ� UHODWLRQ� WR� LWV� HQYLURQPHQW�� ,W� LV�REYLRXV� WKDW� WKLV� NQRZOHGJH� UHSUHVHQWV� KXPDQ¶V�LQWHUDFWLRQ� ZLWK� QDWXUH� DQG� GLVSOD\V� IHDWXUHV� RI�FOLPDWH� DQG� VSHFLILFDWLRQV� RI� YHJHWDULDQ� DQG� DQLPDO�QDWXUH�RI�RQH�UHJLRQ�DQG�PRUH�LPSRUWDQW���LW�GLVSOD\V�WKHLU�LQWHUDFWLRQV�ZLWK�KXPDQ�.RODZRSOH�����������%\� SRVVHVVLQJ� WKLV� YDOXDEOH� LQIRUPDWLRQ� LW� LV�SRVVLEOH�WR�SUHGLFW�LWV�FRPSRQHQW�UHODWLRQV���DQG�LW�LV�SRVVLEOH�WR�XVH�RI�LWV�ODWHQW�SRZHU�LQWHOOLJHQWO\�VR�WKDW�ERWK�EDODQFH�EH�SUHVHUYHG�DQG�DOVR�KXPDQ¶V�QHHGV�EH�VXSSOLHG���$W� WKH� RWKHU� KDQG� IXUWKHUPRUH� YDOXDEOH� ODWHQW�LQIRUPDWLRQ� LQ� LQGLJHQRXV� NQRZOHGJH�� YLOODJHU¶V�HSLVWHPRORJ\� � � ZRXOG� HQIRUFH� UHODWLRQ� EHWZHHQ�H[SHUWV�DQG�ORFDO�PHQ��7KLV�LVVXH�LV�SRVVLEOH�WKURXJK�GHHS� DQDO\]LQJ� RI� LQGLJHQRXV� NQRZOHGJH� DQG�IDPLOLDUL]LQJ� ZLWK� ORFDO� SHRSOH¶V� DWWLWXGHV� DQG�HSLVWHPRORJ\�DQG�WKURXJK�WKDW�UDIW�EHWZHHQ�PHQ�DQG�H[SHUWV�ZRXOG�EH�UHVWRUHG��(YHU\WKLQJ�LV�LQWHU�UHODWHG�DW�YLOODJH�DQG�LQWHOOLJHQW�UXUDO�SHRSOH�E\�FRQVLGHULQJ�DFFHVVLEOH� WKLQJV� LQ� QDWXUH� RU� HDVLO\� LV� REWDLQDEOH��ZRXOG�VXSSO\�WKHLU�QHHGV��%R[���������%URDFKLQJ�LQGLJHQRXV�NQRZOHGJH�LVVXH�LQ�RUGHU�WR� SUHVHQWLQJ� QHZ� DSSURDFKHV� ZDV� UHLQIRUFHV� LQ�FXUUHQW� GHFDGH� ZKLFK� LQVLVWV� RQ� KXPDQ�RULHQWHG�GHYHORSLQJ� DQG� VXVWDLQLQJ�� ,Q� WKLV� DWWLWXGH��GHYHORSPHQW� SURFHVV�� HQYLURQPHQWDO�� VRFLDO� DQG�FXOWXUDO�FRQVLGHUDWLRQV��ZDV�FRQVLGHUHG� LPSRUWDQW� LQ�DGGLWLRQ� WR� HFRQRPLF� LQWHUHVWV�� 3ULQFLSOH� RI�VXVWDLQDEOH�GHYHORSPHQW� FDQ�EH� VXPPDUL]HG� VR� WKDW�GHYHORSPHQW� VKRXOG� EH� FRQVLVWHQW� ZLWK� GHVLUHG�VRFLHW\�IURP�DVSHFWV�RI�VXVWDLQDEOH�HQYLURQPHQW��IDLU�VRFLDO� DVSHFW�� DQG� IURP� HFRQRPLF� HIILFLHQF\� DQG�FXOWXUDO� YLHZSRLQW��&RQVLGHULQJ�SHRSOH¶V� LQGLJHQRXV�NQRZOHGJH�ZDV� HPSKDVL]HG� GLUHFWO\� RU� LQGLUHFWO\� DV�RQH� RI� WKH� GHYHORSPHQW� QHHGV�� DW� PRVW� RI� IRUW\�SULQFLSOHV� RI� VXVWDLQDEOH� GHYHORSPHQW� FKDUWHU��&RQVLGHULQJ� LQGLJHQRXV�NQRZOHGJH�PHDQV�DFFHSWLQJ�YDULDWLRQ�SULQFLSOH�DQG�GHVFULEHV�WKDW�DOO�SHRSOH�VKDUH�
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DQG�SDUWLFLSDWH�DW�YDULDWLRQ� DQG� FXOWXUH� ULFKQHVV� DQG�WKH\� FUHDWH� FRPPRQ� KXPDQ¶V� KHULWDJH�� 6XVWDLQDEOH�GHYHORSPHQW�ZRXOG�QRW�EH�DEOH�WR�EH�VXFFHVV�ZLWKRXW�LGHQWLI\LQJ�SHRSOH¶V�LQGLJHQRXV�NQRZOHGJH�� UROH�DQG�LWV� SRVLWLRQ� DQG� DOVR� ZLWKRXW� SURWHFWLQJ� NQRZOHGJH�DQG� LQGLJHQRXV� SHRSOH
V� ULJKWV�� EHFDXVH� LQGLJHQRXV�NQRZOHGJH� KDV� PRVW� FRQVLVWHQF\� ZLWK� SULQFLSOH� RI�VXVWDLQDEOH�GHYHORSPHQW��.DUDPL�DQG�0RUDGL����������1HFHVVLW\�RI�DWWHQWLRQ�WR�LQGLJHQRXV�NQRZOHGJH�ZDV� DSSHDUHG� PRUH� GXH� WR� IDLOXUH� RI� FRPPRQ�GHYHORSPHQW� VDPSOHV�� HVSHFLDOO\� DW� UXUDO�GHYHORSPHQW��DQG�EHLQJ�DWWUDFWHG�WR�LW�WR�KHOS�IRUPDO�NQRZOHGJH�ZDV�LGHQWLILHG�YHU\�FULWLFDO��$W�WKH�FRQWH[W�RI�FRRSHUDWLYH�DSSURDFK�DV�QHZ�DSSURDFK�WKDW�LV�EDVH�RQ�SDUDGLJPV�ZKLFK�IRUPV�FRQFHSWV�RI�GHYHORSPHQW��IRFXV� RQ� QHZ� UHYROXWLRQ� LV� HPHUJHQFH� RI� QHZ�SURILFLHQF\� WKDW� LV� FDOOHG� LQGLJHQRXV� NQRZOHGJH��&RRSHUDWLYH�DSSURDFK�LV�VHHNLQJ�WR�V\VWHPDWLF�XVH�RI�LQGLJHQRXV� NQRZOHGJH� DW� UHODWHG� UHVHDUFKHV� WR�WHFKQRORJLF�DFWLRQV���$FFRUGLQJ�WR�GLIIHUHQW�GHILQLWLRQV�RI�LQGLJHQRXV�NQRZOHGJH��LW�LV�SRVVLEOH�WR�FRXQW�LW�DV�SDUW�RI�XQLTXH�FXOWXUH� RI� HDFK� HFRV\VWHP� RU� FRXQWU\� DQG� WKDW� LV�NQRZOHGJH� DQG� ILQGLQJV� ZKLFK� REWDLQHG� WKURXJK�H[SHULHQFH� LQ� RUGHU� WR� EH� FRQVLVWHQW� ZLWK� FHUWDLQ�HFRV\VWHP�FRQGLWLRQV�� DQG� FKDQJHG�DV�SDUW�RI� VRFLDO�DQG�SURGXFWLYH�FXOWXUH�RI�WKDW�VRFLHW\�RYHU�WLPH��7KLV�DFNQRZOHGJHV��UHSUHVHQW�FRPSDWLELOLW\�PHWKRGV�ZLWK�QDWXUH� DQG� HVWDEOLVKLQJ� UHDVRQDEOH� UHODWLRQVKLS�EHWZHHQ� KXPDQ� DQG� KLV� HQYLURQPHQW�� $QG� KDV�FRPSOHWH� KDUPRQ\� ZLWK� SULQFLSOH� RI� VXVWDLQDEOH�GHYHORSPHQW��IRUP�WKLV�YLHZSRLQW��%XUJHU����������&KDUDFWHUV�RI�LQGLJHQRXV�NQRZOHGJH���7KH� FKDUDFWHUV� RI� LQGLJHQRXV� NQRZOHGJH� OLNH� WKH�GHILQLWLRQ�RI�WKLV�NQRZOHGJH�DUH�SUHVHQWHG�E\�H[SHUWV�LQ�GLIIHUHQW�ZD\V�ZKLFK�ZH�ZLOO� H[SODLQ�DERXW� WKHP�DV�IROORZ��
���LW�LV�EDVHG�RQ�H[SHULHQFH��,QGLJHQRXV� NQRZOHGJH� LV� WKH� UHVXOW� RI� SHRSOH
V�H[SHULHQFH�GXULQJ�PDQ\�FHQWXULHV��
���LW�ZDV�WHVWHG�GXULQJ�FHQWXULHV�E\�ZRUNLQJ�RQ�LW����� LW� LV� FRPSDWLEOH� ZLWK� LQGLJHQRXV� HQYLURQPHQW�DQG�FXOWXUH��,QGLJHQRXV� NQRZOHGJH� ZDV� FUHDWHG� WKURXJK� QDWLYH�VRFLHWLHV�DQG� LW�ZDV�IRUPHG�DFFRUGLQJ� WR�WKHLU�QHHGV�DQG� GXULQJ� WLPH� WKH� WKLQJV� ZKLFK� ZHUH� QRW�FRPSDWLEOH� ZLWK� LQGLJHQRXV� HQYLURQPHQW� ZHUH�RPLWWHG��VR�ZKDW�ZDV�UHPDLQHG�ZDV�FRPSDWLEOH�ZLWK�WKH� HQYLURQPHQW� DQG� FXOWXUH� RI� WKDW� VRFLHW\� �$PLUL�$UGHNDQL�DQG��������
���LW�LV�G\QDPLF�DQG�LV�FKDQJLQJ���6LPXOWDQHRXVO\�ZLWK�FKDQJLQJ�LQGLJHQRXV�FXOWXUH��WKH�LQGLJHQRXV�NQRZOHGJH�ZDV�FKDQJLQJ�WRR��
��� WKH� NQRZOHGJH� RI� UXUDO� SHRSOH� ZDV� QRW�WHFKQLFDO���

7KLV� NQRZOHGJH� ZDV� FRQVLVWHG� RI� UXUDO� SHRSOH
V�ZLVKHV��YDOXHV�DQG�SUHIHUHQFHV��
���WKH�UXUDO�SHRSOH
V�NQRZOHGJH�LV�QRW�VWDWLVWLF����7KLV� NQRZOHGJH� ZDV� IRUPHG� DFFRUGLQJ� WR� SHRSOH
V�FXOWXUH�� VRFLDO� DQG� HFRQRPLF� KLVWRU\�� 7KH� KLVWRU\�ZKLFK�ZDV�ZULWWHQ�E\� WKHVH� UXUDO� SHRSOH� VKRZV� WKDW�WKHLU�PDQQHU�DQG�DFWLYLWLHV�ZHUH�HIILFLHQW�LQ�FKDQJLQJ�RI�WKHLU�FRQGLWLRQV��
���UXUDO�SHRSOH
V�NQRZOHGJH�LV�QRW�HQRXJK���0D\EH� WKH� UXUDO� SHRSOH� DUH� NQRZOHGJHDEOH� EXW� WKH\�OLNH�WR�NQRZ�PRUH�DQG�PRUH��%HFDXVH�WKH\�ZDQW�WR�EH�SRZHUIXO� LQ� WKHLU� GLVFXVVLRQV� ZLWK� SROLWLFDO��HFRQRPLFDO�DQG�VRFLDO�IRUFHV�ZKR�PDGH�WKHVH�SHRSOH�SRYHUW\� EHIRUH� JLYH� WKHP� WHFKQRORJ\� �=DUH� DQG�<DJKRXEL���������
��� UXUDO� SHRSOH
V� NQRZOHGJH� KDV� URRW� RQ� WKHLU�SROLWLFDO� HFRQRP\� DQG� LV� PRUH� LPSRUWDQW� LQ�SROLWLFDO�ILHOG���7KH� DGYDQWDJHV� WKDW� UXUDO� SHRSOH� FDQ� JHW� IURP�LQGLJHQRXV� NQRZOHGJH� DUH� WKH� NQRZOHGJH� WKDW� LV�FUHDWHG�DQG�UHOHDVHG�ORFDOO\�DQG�LV�RQ�WKHLU�DXWKRULW\�DQG�DOVR�GHSHQGV�RQ�PDLQ�IDFWRUV� LQ�UHJLRQDO�SROLWLF�HFRQRP\��ODQG�GLVWULEXWLRQ��PDUNHWLQJ�UHODWLRQV��DQG�YHUWLFDO� OLQNV� DQG� «��� 6R� LPSURYHPHQW� RI� WKHLU�OLYHOLKRRGV� GHSHQGV� RQ� LQWHUIHUHQFHV� ZKLFK� ZHUH�PDGH�WR�SHUYDGH�RQ�WKHVH�PDLQ�IDFWRUV��
���PRVW�RI�WKH�UXUDO�SHRSOH�DUH�SXEOLF�RULHQWHG��0RVWO\�� WKH\� KDYH� D� OLWWOH� LQIRUPDWLRQ� DERXW� PDQ\�WKLQJV�ZKLFK�LV�LQ�FRQWUDVW�ZLWK�DFDGHPLF�HGXFDWLRQV��6SHFLDOLVW� SHRSOH� LQ� XQLYHUVLWLHV� KDYH� GHHS�NQRZOHGJH� LQ� OLWWOH� ILHOGV� �RI� FRXUVH� VRPH� RI� WKHVH�QDWLYH�SHRSOH�DUH�VSHFLDOLVW�WRR���5D]DYL�������������LQGLJHQRXV�NQRZOHGJH�V\VWHPV�DUH�KROLVW��/RFDO�SHRSOH�FRQVLGHU�WKH�RWKHU�SHRSOH
V�SUREOHPV�DV�WKHLU� SUREOHPV� DQG� WU\� WR� VROYH� WKHVH� SUREOHPV� LQ� D�ZKROH�IUDPH�ZLWK�XVLQJ�WKHLU�NQRZOHGJH��
���� LQGLJHQRXV� NQRZOHGJH� V\VWHPV� FRPELQH� WKH�FXOWXUH�DQG�UHOLJLRXV�EHOLHYHV��5HOLJLRXV�EHOLHYHV�DV�D�SDUW�RI�LQGLJHQRXV�NQRZOHGJH�DUH�QRW�VHSDUDWHG�IURP�WHFKQLFDO�NQRZOHGJH�DQG�WKHVH�EHOLHYHV�HIIHFW�RQ�SHRSOH
�GR�DQG�GRQ¶W���
���� LQGLJHQRXV�NQRZOHGJH� V\VWHPV�SUHIHU� WKH� OHVV�ULVN�WR�PRVW�SURILW�(VFDSLQJ� RI� ULVN� LV� LPSRUWDQW� IRU� QDWLYH� SHRSOH�� IRU�H[DPSOH�D�QDWLYH�SHUVRQ�XVXDOO\�NHHSV�VRPH�JRDWV�IRU�SRVVLEOH�FDVHV�VXFK�DV�GLVHDVH�RI�KLV�FKLOGUHQ�DQG�KH�DQG�KH�GLGQ
W�H[SHFW�DQ\�LQFRPHV�RI�WKHVH�FDVHV��
�$GYDQWDJH�RI�LQGLJHQRXV�DJULFXOWXUH�� ,W� LV�PRUH� WKDQ�RQH�KXQGUHG�FHQWXU\� WKDW� LV�SDVVHG�IURP�DQWKURSRORJLVW�VWXGLHV� LQ�IDUPLQJ�VRFLHWLHV�DQG�SURGXFWLRQ� V\VWHPV� DQG� GXULQJ� WKH� ODVW� WKLUW\� \HDUV��FRPSUHKHQVLYH� UHSRUWV�ZHUH�REWDLQHG�RI� VXEVLVWHQFH�SUDFWLFHV�� 7KHVH� UHSRUWV� FRQVLVW� RI� LPSRUWDQW�LQIRUPDWLRQ� DERXW� VRFLDO� UHODWLRQV� RI� SURGXFWLRQ��RSHUDWLRQDO� SUDFWLFHV� DQG� HQYLURQPHQWDO� SURWHFWLRQ�
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WKDW� LQFOXGHV� LQGLJHQRXV�PHWKRGV� IRU� XVLQJ�RI� HDUWK�DQG�UXUDO�SHRSOH¶V�HQFRXQWHU�ZLWK� WKHLU� HQYLURQPHQW��6PLWD���������� 7KHVH� VWXGLHV� KDYH� JLYHQ� QHZ� GLPHQVLRQ� WR�DJULFXOWXUH� UHVHDUFK�� 1RZ�� LQ� PDQ\� FRXQWULHV� WKH�PDQDJHUV�RI�DJULFXOWXUH�UHVRXUFHV�DUH�WKH�SHRSOH�ZKR�DUH� WUDLQHG� LQ� ZHVWHUQ� FRXQWULHV�� 6R� LI� WKH� PDQDJHU�EHFRPH� IDPLOLDU� ZLWK� WKH� FXOWXUH� DQG� HQYLURQPHQW�URRWV�RI�LQGLJHQRXV�V\VWHP�RI�UHVRXUFH�PDQDJHPHQW��WKH\� ZRQ
W� GR� PLVWDNH�� ,QGLJHQRXV� DJULFXOWXUH� LV�EDVHG�RQ�FRRSHUDWLRQ�RI�IDUPHU�ZLWK�QDWXUH��5HFHQWO\�UHVHDUFKHUV� RI� HFRORJLFDO� DJULFXOWXUH� KDYH� PRUH�DWWHQWLRQ�WR�WKHVH�V\VWHPV��7KH�UHVXOW�RI�WKHVH�VWXGLHV�LV�LPSRUWDQW�IURP�WZR�VLGHV����� $W� WKH� ILUVW�� LQ� WKH� SURFHVV� RI� DJULFXOWXUH�UHQRYDWLRQ� LQ� WKH� WKLUG� ZRUOG� WKDW� LV� LQGHHG�XQDYRLGDEOH��WKH�LQGLJHQRXV�DJULFXOWXUH�NQRZOHGJH�DQG� ORFDO� PHWKRGV� LQ� PDQDJHPHQW� RI� DJULFXOWXUH�UHVRXUFHV� LV� WR� EH� GHVWUR\HG� DQG� VLPXOWDQHLW\�HQYLURQPHQWDO� UHJLRQV� DUH� RQ� WKH� YHUJH� RI�GHVWUXFWLRQ��0RGHUQ�DJULFXOWXUH�SUHIHUV�KXJH�SURILW�IURP� UHVRXUFHV� DQG� GLGQ
W� SD\� DWWHQWLRQ� WR�HQYLURQPHQWDO�� FXOWXUDO�� VRFLDO� DQG� HFRQRPLF�YDULHWLHV�RI�WUDGLWLRQDO�DJULFXOWXUH��6R�LQFRQJUXLWLHV�RI�DJULFXOWXUH�GHYHORSPHQW�SODQV�DUH�QRW�FRPSDWLEOH�ZLWK� UXUDO� QHHGV� DQG� WDOHQWV� DQG� DOVR� UXUDO�FRQGLWLRQV�� %\� UHFRJQL]LQJ� LQGLJHQRXV� DJULFXOWXUH�IHDWXUHV� VXFK� DV� WUDGLWLRQDO� FODVVLILFDWLRQ� IRU�LGHQWLI\LQJ� SODQW� DQG� DQLPDO� VSHFLHV� DQG� XVLQJ� RI�LQGLJHQRXV� SUDFWLFHV� OLNH� VLPXOWDQHRXV� FXOWLYDWLRQ�RI�FRPSDWLEOH�FURSV��ZH�FDQ�JHW�XVHIXO�LQIRUPDWLRQ�DERXW� VXLWDEOH� ZD\V� IRU� DJULFXOWXUH�� 6XUHO\� WKHVH�JXLGHOLQHV�ZLOO�EH�PRUH�FRPSDWLEOH�ZLWK�UXUDO�QHHGV�DQG�DJULFXOWXUH�DQG�HQYLURQPHQWDO�IHDWXUHV�RI�HDFK�UHJLRQ� DQG� ZRQ
W� EH� UHFNOHVV� WR� VRFLDO�� HFRQRPLF�DQG� HQYLURQPHQWDO� FRPSOH[� LVVXHV� �$SSOHWRQ� DQG�-HDQV������������ 6HFRQG�� ZLWK� VWXG\LQJ� LQGLJHQRXV�DJULFXOWXUH� ZH� FDQ� JHW� SRLQWV� WKDW� ZLOO� KHOS� XV� WR�GHVLJQ� WKH� VDPH� V\VWHPV� LQ� LQGXVWULDO� FRXQWULHV��6XVWDLQDEOH� DJULFXOWXUH� ZKLFK� LV� WDNHQ� IURP�LQGLJHQRXV� V\VWHPV�ZLOO� UHPHG\� WKH� VKRUWFRPLQJ� RI�PRGHUQ� DJULFXOWXUH�� ,Q� D� VLQJOH�SURGXFW� RI� PRGHUQ�IDUP�� OLIH� FLUFOHV� RI� QDWXUH� KDV� FKDQJHG� E\� XVLQJ�FKHPLFDO� SRLVRQ� WKDW� JLYH� QR� FKDQFH� IRU� XVLQJ�SULQFLSOHV�RI�HFRORJLFDO�DJULFXOWXUH��%XW�FRPSOHWHQHVV��HYROXWLRQ��RI�FXOWXUH�DQG�HQYLURQPHQW�LV�WKH�UHVXOW�RI�ORFDO� DJULFXOWXUDO� V\VWHPV� �$KPHG�� ������� ,Q�LQGLJHQRXV� DJULFXOWXUH�� YDULHW\� DQG� DOWHUQDWLRQ� RI�FXOWLYDWLRQ�PDNH�PLQLPL]H�WKH�SRVVLELOLW\�RI�IDUPLQJ�SURGXFWV� GHVWUXFWLRQ�� $OWKRXJK� WKHVH� V\VWHPV� KDYH�UHVRXUFHV� OLPLWDWLRQ�� EXW� WKH\� XVH� RI� OHDUQLQJ�DGYDQWDJH� DQG� LQWHOOHFWXDO�ZD\V� IRU� XVH� RI� DQLPDOV��VRLO� DQG� FRPSDWLEOH� IDUP� VSHFLHV�� )RU� WKLV� UHDVRQ��UHVHDUFKHUV� RI� HFRORJLFDO� DJULFXOWXUH� NQRZ� WKHVH�V\VWHPV� DV� XQH[DPSOHG� NLQGV� WR� VSHFLI\� FRQVWDQW�

VWDWLF� VFDOHV� IRU� DJULFXOWXUH� DFWLYLWLHV�� ,Q� LQGXVWULDO�FRXQWULHV� WKH\� XVH�RI� WKHVH� VFDOHV� IRU� GHVLJQLQJ� DQG�PDQDJLQJ�HFRORJLFDO�SURGXFWLRQ�V\VWHPV��(PDGL�DQG�$PLUL�$UGHNDQL���������� :LWK� DOO� WKH� DGYDQWDJH� ZH� DFFRXQW� IRU� QDWLYH�NQRZOHGJH�ZH�VKRXOG�FRQWHPSODWH�WKDW�IRU�UHDFKLQJ�D�EDODQFHG� XQGHUVWDQGLQJ� RI� WKLV� NQRZOHGJH�� ZH�VKRXOGQ
W� LQGLFDWH� LW� YHU\� LPSRUWDQW� RU� QRW� YHU\�XQPHDQLQJ� DV� &KDPEHUV� VD\�� $OVR� ZH� VKRXOGQ
W�FRQVLGHU�UXUDO�SHRSOH�DQ�LQWHOOHFWXDO�SHRSOH��%HFDXVH�WKH\� FDQ� PDNH� PLVWDNH� OLNH� DQ\� RWKHU� SHRSOH� RU�JURXS�� $QG� DOVR� WKLV� NQRZOHGJH� LV� QRW� UHOLDEOH�IRUHYHU�� ,Q�VRPH�SODFHV� WKLV�NQRZOHGJH� LV�FRPELQHG�ZLWK� VRPH� VXSHUVWLWLRQ� EHOLHYHV� DQG� ZH� VKRXOG� QRW�IRUJHW�LWV�VSLULWXDO�DQG�PHQWDO�DVSHFW��:DUUHQ���������
�&RQFOXVLRQ�DQG�GLVFXVVLRQ���,Q� RUGHU� WR� GHYHORS� DJULFXOWXUH� H[WHQVLRQ� DFWLYLWLHV��FRQVLGHULQJ�LQGLJHQRXV�NQRZOHGJH�LV�FULWLFDO�EHFDXVH��VHQVH� RI� VHOI�HVWHHP� DQG� UHOLDQFH� RQ� ORFDO� VRXUFHV�ZRXOG�EH� UHLQIRUFHG�E\�FLWLQJ�RI� YDVW�DSSOLFDWLRQ�RI�,UDQLDQ� LQGLJHQRXV� NQRZOHGJH� DQG� RWKHUV� DQFLHQW�FXOWXUH� RI� ZRUOG� DW� VXVWDLQDEOH� GHYHORSPHQW� RI�LQGXVWULDO�FRXQWULHV���DOVR���QHFHVVLW\�RI�FRQVLGHULQJ�LQGLJHQRXV�NQRZOHGJH�DW� GHYHORSLQJ� H[WHQVLRQ� SURJUDPV� LV� HPDQDWHG� IURP�ZKHUH�WKDW�LV�FRQVLGHUHG�DV�SULQFLSDO�FRPSRQHQWV�DQG�VXVWDLQDEOH� KXPDQ� GHYHORSPHQW� LWHPV� LV� HPDQDWHG�IURP� VDPH� VRXUFHV�� $W� VXVWDLQDEOH� KXPDQ�GHYHORSPHQW�� SHRSOH� DUH� FRQVLGHUHG� DV� ³JRDO´� RI�VRFLDO�DQG�HFRQRPLF�SROLFLHV�WKDW�WKHLU�UDQJH�RI�WKHLU�VHOHFWLRQV� ZRXOG� EH� H[WHQGHG� LQ� RUGHU� WR� DFWLYHO\�SDUWLFLSDWH� DW� GHFLVLRQ� PDNLQJ�� 7KHUHIRUH�� SHRSOH¶V�SDUWLFLSDWLRQ�LV�RQH�RI�WRROV�RI�VXVWDLQDEOH�DJULFXOWXUH�GHYHORSPHQW��%XW� DFWLYH� UXUDO� SHRSOH¶V� SDUWLFLSDWLRQ�DW�H[WHQVLRQ�SURJUDPV�DV�D�IRUP�RI�VXVWDLQDEOH�ZRXOG�QRW� EH� SRVVLEOH� XQOHVV� E\� EHOLHYLQJ� UROH� RI� UXUDO�SHRSOH¶V�NQRZOHGJH��YLVLRQ�DQG�VNLOOV����6R�� HIIRUW� DQG� QDWLRQDO� FRPPLWPHQW� DQG� PXOWL�GLPHQVLRQDO� VXSSRUW� LV� YHU\� FULWLFDO� IRU� UHFRUGLQJ��YDOXLQJ�� H[WHQGLQJ� DQG� H[FKDQJLQJ� WKLV� ULFK� VRXUFH�DQG�DOVR�SUHSDULQJ�PHFKDQLVP�DQG�SUDFWLFDO�VWUDWHJ\�IRU�V\QWKHVL]LQJ�WKLV�NQRZOHGJH�ZLWK�QHZ�NQRZOHGJH�DQG�DJULFXOWXUDO�GHYHORSPHQW�SURJUDPV���$JULFXOWXUDO�H[WHQVLRQ�ZDV�LGHQWLILHG�DV�RQH�SRZHUIXO�,7� IRFXVHG� DUHD�� GXH� WR� UROH� YDULDWLRQ� DW� NQRZOHGJH�V\VWHP�DQG�DJULFXOWXUH�LQIRUPDWLRQ�DW�RQH�KDQG�DQG�DW�WKH� RWKHU� KDQG� GXH� WR� LWV� GHSHQGHQFH� RQ� YDULRXV�H[FKDQJHV� DPRQJ� IDUPHUV�� WKDW� FDQ� KDV� JUHDW� DIIHFW�RQ� UXUDO� VRFLHW\� DQG� GHYHORSLQJ� DJULFXOWXUH�� 6R� WKDW�ZRUN�DQG�SURGXFWLRQV�RI�IDUPHUV�ZRXOG�LQFUHDVH��E\�IDUPHU¶V� DFFHVV� DQG� XVH� RI� ,QWHUQHW� DQG� VXEVLVWHQFH�IDUPHUV� DW� DOO� RYHU� WKH� ZRUOG� DUH� DW� GHYHORSLQJ� E\�JDLQLQJ� QHHGHG� NQRZOHGJH� DQG� LQIRUPDWLRQ� WKDW�GXULQJ� WLPH� ZRXOG� EHFRPLQJ� DV� FRPPHUFLDO�SURGXFHUV��7UDQVPLWWLQJ�IURP�V\VWHP�F\FOH�VRXUFH�RI�
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DJULFXOWXUH�WR�WHFKQRORJ\�F\FOH�V\VWHP�RI�DJULFXOWXUH�SODFHG�PRUH� UHVSRQVLELOLW\� RQ� DJULFXOWXUDO� H[WHQVLRQ�EHFDXVH� DJULFXOWXUH� H[WHQVLRQ� V\VWHP� LV� DV� YLWDO�WHFKQRORJ\� WUDQVIHU� FURVVLQJ� WR� IDUPHUV� DW� RQH� KDQG�DQG� DV� FURVVLQJ� IRU� UHIHUULQJ� IHHGEDFNV�� QHHGV� DQG�DJULFXOWXUH� LVVXHV�� UHVHDUFKHUV� DQG� SROLF\�PDNHUV� RI�PDUNHW���:KDW� WKDW� LV� REYLRXV� LV� WKDW� H[WHQGLQJ� DQG�UHVHDUFKLQJ� DJULFXOWXUH� FDQ� KHOS� WR� VXVWDLQDELOLW\�WKURXJK�FORVH�UHODWLRQ� WR�IDUPHUV� ��DWWHQGLQJ� WR� WKHLU�H[SHULHQFHV� �� JDLQLQJ� WKHLU� LQIRUPDWLRQ� DQG� ORJLFDO�XQGHUVWDQGLQJ�RI� DJULFXOWXUH� DFWLYLWLHV� �� DWWHQGLQJ� WR�WKHLU�YLWDO�QHHGV�IRU�GRLQJ�³GHPDQG�EDVH´�UHVHDUFKHV�DQG� H[WHQVLRQ� HGXFDWLRQ� HIIRUWV� IRU� GHYHORSLQJ�DJULFXOWXUH� �� DW� SURFHVV� RI� LPSURYLQJ� DJULFXOWXUH�GHYHORSPHQW���)LQDOO\�QDWLYH�NQRZOHGJH�DV�D�FRQVWDQW�VWUXFWXUH��ZLWK�PDQ\� \HDUV� H[SHULHQFH� FRXOG� DWWDLQ� D� GHHS�XQGHUVWDQGLQJ� DQG� LQVLJKW� RI� WKH� HQYLURQPHQW� DQG�HFRORJLF� H[FKDQJHV��7KLV� NQRZOHGJH� LV� FRQYH\HG� WR�QH[W� JHQHUDWLRQ� DQG� WKH� QH[W� FRQYH\HG� LW� WR� WKHLU�FKLOGUHQ�� 1DWLYH� NQRZOHGJH� LV� RQ� WKH� YHUJH� RI�GHVWUXFWLRQ� OLNH� D� FXUDWLYH� SUHVFULSWLRQ� WKDW� KDV�KLGGHQ� D� FRQVWDQW� JODPRXU� RQ� LW�� %\� G\LQJ� HDFK�QDWLYH� SHUVRQ�� WKH� JUHDW� WUHDVXU\� RI� NQRZOHGJH� ZLOO�OD\� XQGHUJURXQG� DQG� WKHVH� NQRZOHGJH� VRXUFHV� DUH�GHVWUR\LQJ�YHU\�VSHHGLO\��� 2Q� WKH� UHVHDUFK�ZKLFK�ZDV�GRQH�E\�%R]DUMRPKDUL�������� ZLWK� WKLV� WLWOH� �DQDO\]LQJ� QDWLYH� NQRZOHGJH�SRVLWLRQ� RQ� UXUDO� VXVWDLQDEOH� GHYHORSPHQW��� ,W� ZDV�VSHFLILHG� WKDW� DOWKRXJK� WKHUH� DUH� PDQ\� GLIIHUHQFHV�EHWZHHQ�QDWLYH� DQG�PRGHUQ� NQRZOHGJH�EXW� WKH\� DUH�QRW�LQ�FRQWUDVW�ZLWK�HDFK�RWKHU��EHFDXVH�WKH\�DUH�HDFK�RWKHU
V�VXSSOHPHQW�DQG�ZH�FDQ
W�EH�VXFFHVV�ZKHQ�ZH�XVH�WKHP�VHSDUDWHO\��$FFRUGLQJ�WR�QHZ�SDUDPHWHUV�LQ�UXUDO�GHYHORSPHQW��IRU�VROYLQJ�UXUDO�SUREOHPV��DW�WKH�ILUVW�ZH�VKRXOG�XVH�RI�QDWLYH� VROXWLRQV�DQG� LI� LW�ZDV�QRW�HIILFLHQW��ZH�FDQ�XVH�DQG�WHVW�H[WHUQDO�VROXWLRQV��� 5HVHDUFK� ILQGLQJV� ZKLFK� ZDV� GRQH� E\� (PDGL� DQG�$PLUL� �������ZLWK� WKLV� WLWOH� �� FRPSLODWLRQ� RI� QDWLYH�DQG� PRGHUQ� NQRZOHGJH� LV� QHFHVVDU\� IRU� UHDFKLQJ�DJULFXOWXUH�VXVWDLQDEOH�GHYHORSPHQW��VLJQLI\�WKDW�7KH�EHOLHYH�RI�HGXFDWHG�SHRSOH�WR�QDWLYH�SHRSOH�DQG�WKHLU�NQRZOHGJH���SUHFRQGLWLRQ�IRU�PDNLQJ�WKHP�FORVH�� LV�FDOOHG� FRPELQDWLRQ� DQG� FRPSLODWLRQ�� 0DNLQJ�HYROXWLRQ�LQ�PRGHUQ�V\VWHP�IRU�DWWHQWLRQ�WR�WHQWDWLYH�NQRZOHGJH�LV�WKH�PDLQ�QHFHVVLW\�IRU�WKLV�FRPSLODWLRQ��$QRWKHU� QHFHVVLW\� IRU� WKLV� HYROXWLRQ� LV� WKH�UHVHDUFKHU
V� DWWHQWLRQ� WR� H[SHULPHQWDO� DFFXPXODWHG�ZLVGRP� DQG� KLVWRULFDO� H[SORLW� E\� XVLQJ� TXDOLWDWLYH�DQG�FRPPXQLRQ�PHWKRGV��$OVR�DSSO\LQJ�FRPSLODWLRQ�PHWKRGV� DQG� PDNLQJ� HYROXWLRQ� DPRQJ� JRYHUQPHQW��HGXFDWLRQDO� FHQWHUV�� IDUPHUV� DQG� SHDVDQW� LV� WKH�QHFHVVLW\� DQG� SUH� FRQGLWLRQ� IRU� FRPELQDWLRQ� RI�PRGHUQ�DQG�QDWLYH�NQRZOHGJH��

� 5HVHDUFK� ILQGLQJV� WKDW� ZDV� GRQH� E\� .DULPL� ZLWK�WKLV�WLWOH���QDWLYH�NQRZOHGJH�LQ�GHYHORSPHQW�SURFHVV��VLJQLI\�WKDW�QDWLYH�NQRZOHGJH�ZDV�D�HVVHQWLDO�HOHPHQW�DQG� LPSRUWDQW� VRXUFH� IRU� UHDOL]DWLRQ� RI� VXVWDLQDEOH�GHYHORSPHQW��SRYHUW\�UHGXFWLRQ��PDNLQJ�ORFDO�SHRSOH�FDSDEOH�DQG�PRWLYDWH�WKHP�WR�SDUWLFLSDWH�LQ�DFWLYLWLHV�IRU� DJULFXOWXUH� DQG� UXUDO� GHYHORSPHQW�� GHYHORSLQJ�DQG�SURGXFW� VXLWDEOH� WHFKQRORJ\�� UXUDO� VRFLHW\
V� VHOI�UHOLDQFH�DQG�VHOI�VXIILFLHQF\��)RU�WKLV�UHDVRQ�DOO�VLGH
V�WU\�� SDUWQHUVKLS� DQG� SURWHFWLRQ� IRU� UHFRUG� DQG�UHJLVWUDWLRQ�� FRPSDWLELOLW\�� GLVWULEXWLRQ� DQG�SURPRWLRQ� �� H[FKDQJH� RI� WKLV� UHVRXUFHV� DQG� DOVR�VXLWDEOH� DQG� VFLHQWLILF� JXLGHOLQHV� IRU� FRPSLODWLRQ� RI�WKLV� NQRZOHGJH� ZLWK� QHZ� NQRZOHGJH� DQG� UXUDO� DQG�DJULFXOWXUDO�GHYHORSPHQW�SODQV�DUH�QHHGHG���
&RUUHVSRQGLQJ�$XWKRU��0RKDGGDVHK��1D]DUSRXU��0DUYGDVKW�%UDQFK��,VODPLF�$]DG�8QLYHUVLW\��0DUYGDVKW��,UDQ�(�PDLO��VDED�����#\DKRR�FRP��
5HIHUHQFHV����� $]NLD�� 0� DQG� ,PDQL� $�� 6XVWDLQDEOH� 5XUDO�'HYHORSPHQW� �� 3XEOLFDWLRQV� ,QIRUPDWLRQ��7HKUDQ������������ (VKUDJKL�� *� �� ,QGLJHQRXV� .QRZOHGJH� DQG�'HYHORSPHQW� 3ODQQLQJ�� -RXUQDO� RI� )RUHVW� DQG�5DQJHODQG�� 1R�� ���� )RUHVW�� 5DQJHODQG� DQG�:DWHUVKHG�FRXQWU\����������� $PLUL� $UGHNDQL�� 0�� DQG� 6KDKYDOL�� 0��3ULQFLSOHV��FRQFHSWV�DQG�LQGLJHQRXV�NQRZOHGJH�$JULFXOWXUH� �VHULHV� RI� SXEOLFDWLRQV� DQG�GHYHORSPHQW� RI� YLOODJHV� 1R�� ���� 6HFRQG�(GLWLRQ���������� %RX]DUMPHKUL�� .K�� LQGLJHQRXV� IDUPLQJ�NQRZOHGJH� RI� JHQGHU� DQG� LWV� UROH� LQ� 5XUDO�'HYHORSPHQW� DQG� 5HVHDUFK�� &HQWUH� RI�4XDUWHUO\�7HKUDQ�8QLYHUVLW\�:RPHQ��:RPHQ
V�5HVHDUFK������������ 3RS]DQ�� $�� 'HVLJQ� DQG� FRPSLODWLRQ� RI�LQGLJHQRXV�NQRZOHGJH��PRGHUQ�PHGLD�LQ�RUGHU�WR� DFKLHYH� D� SDUWQHUVKLS� DSSURDFK� LQ�.HUPDQVKDK� SURYLQFH� �� HQG� RI� SHULRG� OHWWHU�3K'�7HKUDQ�8QLYHUVLW\�)DFXOW\�RI�$JULFXOWXUH�WR� KHOS� $]NLD� DQG� 6H\HG�0DKPRXG� +RVVHLQL����������� &KDPEHUV��5REHUW���UXUDO�GHYHORSPHQW��SULRULW\�SDUW�WR�WKH�SRRU��VXSSRUWLQJ�YXOQHUDEOH�JURXSV���WUDQVODWHG�E\�0XVWDID�$]NLD��7HKUDQ�8QLYHUVLW\�3UHVV����������� )DUURNKL�� 6� DQG� <DJKRXEL�� -�� WHFKQRORJ\�GHYHORSPHQW� WKURXJK� LQGLJHQRXV� NQRZOHGJH�V\VWHPV�ZLWK�DJULFXOWXUDO� UHVHDUFK���-RXUQDO�RI�-LKDG��1R�����������������
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��� =DUH�� +� DQG� <DJKRXEL�� -�� DWWLWXGH� WR� WKH�LQGLJHQRXV� NQRZOHGJH� �� -RXUQDO� RI� MLKDG�� 1R�������������������� 5D]DYL��0�� $JULFXOWXUH� DQG� QDWXUDO� UHVRXUFHV��LQGLJHQRXV� NQRZOHGJH� DQG� FRPELQLQJ� LW� ZLWK�PRGHUQ� NQRZOHGJH�� -LKDG� PDJD]LQH�� WZHQW\�ILYH�\HDUV��1R����������������� (PDGL��0�DQG�$PLUL�$UGHNDQL��0����FRPELQLQJ�LQGLJHQRXV� NQRZOHGJH� DQG� IRUPDO� NQRZOHGJH��QHFHVVDU\� WR� DFKLHYH� VXVWDLQDEOH� GHYHORSPHQW�RI�$JULFXOWXUH���5XUDO�'HYHORSPHQW�3XEOLFDWLRQ�1R���������������� (PDGL�� 0� DQG� $EEDVL�� (�� LQGLJHQRXV�NQRZOHGJH� DQG� VXVWDLQDEOH� GHYHORSPHQW� RI�YLOODJHV�� WKH� ROG� YLHZ� RI� D� QHZ� ]RQH�� DQG�GHYHORSPHQW�RI�YLOODJH
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PDQDJHPHQW�V\VWHP�IRU�VXVWDLQDEOH�DJULFXOWXUDO�GHYHORSPHQW�� D� JOREDO� SHUVSHFWLYH� -RXUQDO� RI�,QWHUQDWLRQDO�'HYHORSPHQW������������ :DUUHQ��'��0�� ������ 7KH� UROH� RI� LQGLJHQRXV�.QRZOHGJH� DQG� ELRWHFKQRORJ\� LQ� VXVWDLQDEOH�DJULFXOWXUDO� GHYHORSPHQW $ .H\QRWH� $GGUHVV�SUHVHQWHG� DW� 6RXWKZHVWHUQ� 1LJHULDQ� 5HJLRQDO�:RUNVKRS� RQ� LQGLJHQRXV� NQRZOHGJH� DQG�%LRWHFKQRORJ\�� 2EDIHPL� $ZRORZR� XQLYHUVLW\��,LH��,IH��2VXQ6WDWH��1LJHULD����-XO\��
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Abstract: One of the ways is to increase yield Chickpea, determine the appropriate density and plant varieties. This 
study aims to determine the effect of three planting densities (25, 50, 75 plants per square meter) on some 
morphological characteristics such as percentage remobilization of stem, leaf chlorophyll content and grain filling 
process pea cultivars include: Arman, Hashem, ILC482 and Greet (Local varieties) Was. Factorial experiment in 
randomized complete block design with three replications at the Agricultural Research Station in Khorramabad 
2005-2006 was conducted. If plant density decreases leading to increased chlorophyll content of leaves was 
chickpea. On the other hand at low planting densities, due to less competition between plant so number of branches 

per plant, stem remobilization and percentage light penetration significant increase ( 1%≤P ) were. Most effective 
grain filling period (EFP) to ILC482 variety approximate was 26 days. The least of EFP to Hashem variety 
approximately was 26 days. Density of 25 plants /m2 on the highest floor canopy light penetration and density 75 
plants /m2 at the bottom of the lowest penetration of light Canopy included. 
[Ashraf Alizade, Tayeb Saki Nejad, Masaaod Rafiee. Effect of plant density on percent of remobilization, 
chlorophyll content, light penetration rate and effective grain filling period of chickpea (Cicer arietinum) in dry 
farming. Life Science Journal. 2011;8(3):36-39] (ISSN:1097-8135). http://www.lifesciencesite.com. 
 
Key words: Chickpea, plant density, remobilization, chlorophyll, light penetration, grain filling period (EFP) 
 
 
1. Introduction 
              Beans, the second important source of food 
grain are known. Grain legumes, with 32-18 percent 
protein plays an important role in supply protein can 
have a human need and as a complementary and 
balanced cereal grains that contain 12-9 protein are 
considerable role in human nutrition play(5).  
  Fayaz Vayshya and judge (1992) expressed 
that they pea leaf chlorophyll content were 
significantly affected by different seed rates 90 and 120 
days after sowing was. These results showed that 75 
and 100 kg seed ha significantly higher chlorophyll 
content than the rate of 125 kg seed per ha during the 
desired time had (12). Dutta and Lahiry (1988) and 
majnon Hosseini and colleagues (2002) were also 
expressed that with increasing density, leaf chlorophyll 
increased to a Optimum failed (1, 5).  

Appropriate density change within species 
competition improved growth characteristics and yield 
increase. Khajehpour (1996) several studies have 
shown that between the number of secondary branches 
and plant yield is directly related to positive (3). Watt 
and Singh (1992) Expressed density, the number of 
secondary branches and thus the number of pods am 
able this category affects deficiency conditions and 
plant number per unit area yield of chickpea increased 
branch cannot compensate the decrease Saxena and 
colleagues (1995). Also expressed in the grain, unlike 

grain, reducing the density increase is not sub-branches 
(9).  

This means that little number of plant unit 
area through increased compensation secondary 
branches, but what form that will change is faster than 
sub-branches. Mackenzie and Hill (1995) expressed 
that they plant density canopy floor in light 
transmission plant is effective in chickpea plant density 
15 m 40% radiation reaches the floor Canopy but 
increased density to 60 plants per square meter of floor 
radiation only 28% shade save the plant seems Majnon 
Husseini and colleagues (2002)(5, 6). In a study this 
transmission in chickpea shoot dry matter showed that 
the mean dry stem this transition between the flowering 
and maturity time in about 18 to 30 percent is 
compensation and stability of the main function of this 
group of plants is the number of pods category. The 
purpose of this density effect and interaction of cultivar 
and its growth characteristics, percent of this transfer, 
the rate of leaf chlorophyll content in light penetration 
Canopy floor and grain filling process in the Dry land 
planting is autumn(5, 6).   
 
2. Materials and Methods   
                 In this experiment farm from 2005-2006 
Agricultural Research Station SARAB CHANGAHII 
Khorramabad city was conducted. Khorramabad city 
with latitude 33 degrees 29 minutes north and longitude 
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48 degrees 18 minutes east of the prime meridian 
located and its height above sea level is 1170 meters 
and the mean annual rainfall statistics based on 35 
years 520.5 mm and the mean temperature 17.5 º C is. 
In this experiment, statistical factorial design in terms 
of equal importance in the form factors evaluated 
randomized block design with three replications was 
used. Factors were the four cultivars of chickpea 
cultivars Arman, Hashem, ILC482 and Greet local 
mass density and three levels 25, 50, 75 plants per 
square meter. Each plot size 2.4 × 6 m and the number 
9 line planting distance lines in each plot was 30 cm 
percent this transfer using stem Mitsuru and colleagues 
(1991) the following formula and the difference 
between stem dry weight flowering stages (maximum) 
and maturity (at least), respectively. In each of the 
stages of flowering and maturity of a sampling area of 
a square each treatment withdrawal (from the second 
row) and only the stem dry weight (without leaflets) 
were terms.   
            With the plant to the flowering stage (90 
percent flowering) light intensity at floor level when 
the afternoon sun Canopy Control unit field model loi 
lx carefully a luxury (lox) was measured and recorded. 
Calculate the amount of leaf chlorophyll SPAD device 
Minolta502 model was used. This was the measuring 
of the 10 plants selected from each plot and leaf 
chlorophyll content determined by the device and its 
average for each plot, respectively. They then 
compared the mean and statistical analysis was 
performed. Evaluate grain filling rate (b) and effective 
grain filling period (EFP), two weeks after the 
flowering stage and started 5 set pods sampling interval 
was 5 days of each other. Every step of the 10 plants 
harvested per plot and all its seeds and pods separated 
for 24 hours at 65 ° C dry temperature and then 
weighing times grams per plant single mean was 
calculated. Then to calculate grain filling rate and 
effective grain filling period of this formula was used: 

Final weight = EFB × β    
EFB: Effective grain filling period  
β = grain filling rate seed weight    
β = maximum transfer rate of Assimilate to grain 
 
Of the formula:  
x = total number of days of sampling is usually based 
on placing the base after flowering or pod formation is.   
y = weight of grain in each sample   
n = number of count samples 
 
 
3. Results and Discussion   

Analysis of variance showed that the density 
of plant height was not significant. Although the 
expected high density due to competition for light 
increases plant height, but apparently this experiment 

provides enough light and there is competition for it. 
That the difference in height which results Fallah and 
colleagues (2001) standards. Comparison with the 
mean figure is all Hashem 53.55 cm with a mean 
height and the highest figure grit with the lowest 
average 44.91 cm height is able table (2). Since the 
height due to genetic differences between cultivars are 
available, most being the height and ideal figures 
Hashem can probably be attributed to their genetic 
potential. Because plant height was more related to 
plant genetic and environmental factors are less 
affected will be less and plant height can grit m 
explained that due to similar results obtained by Fallah 
Saxena N.P. and A.K. Sheldrake. 1980.   
            Density of the number of branches at 1% level 
is very significant. Comparison shows that the mean 
density     of 25 plants per square meter with the mean 
11.2 and the density of 75 plants per square meter with 
a mean 4.71 the highest and lowest rate of production 
have had sub-branches. Because with increasing 
density, the number of main branches and sub-branches 
decreased the number of results Romania, Alicante and 
colleagues (1998) standards. Reduced number of lateral 
branches with increasing density due appearing over 
the competition is a high density of growth factors. 
Enough space in low density and water and enough 
food in to the plant and therefore will plant can produce 
more number of lateral branches can but due to high 
density speed competition at the time expected to 
produce sub-branches, the number of branches main 
branches to be more affected.   
                 Comparison shows that the mean number 
ILC482 mean 9.18 digit branch and Hashem mean 6.5 
Branches, respectively the highest and lowest numbers 
of secondary branches are having. Number of branches 
in plants is genetic trait that somehow time will be 
influenced by environmental factors.   

In fact determines the type of growth is the 
number of secondary branches. Umbrella, such as 
growth in the number of cultivars with more lateral 
branches growing cultivars with type stands. Digit 
growth ILC482 type umbrella terms such as having the 
highest and lowest number of secondary branches is 
height. If the figure Hashem with long standing type 
the lowest and the highest number of secondary 
branches was the height. Comparison shows that the 
mean density of 25 plants per square meters this 
transition with the highest average 0.428 and the 
density of 75 plants per 302 square meters with mean 
2428 the lowest transmission won this Table (1). In 
other words, increasing density and decreasing ability 
to compete due to plant photosynthetic material 
transfer to the reproductive organs at the end of the 
growing season reduced the frequency of encounters 
with Thompson and Martin (1995). During the study 
showed that the pea density increased the percentage of 
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carbohydrates to the tank at the end of transmission 
season is facing significant growth reduction. Mean 
comparisons showed that the highest ideal figure this 
means 426% transfer and transfer this figure Hashem 
lowest mean 0.284 is having the ideal figure due to 
photosynthesis of green plant material transfer 
Manufacturer higher photosynthetic and reproductive 
organs to Therefore; with this percentage transmission 
is highest. Hashem, and contrary ideals with figure 
lower extremities, thus photosynthetic material transfer 

to reproductive organs and ultimately percent less this 
transfer is less. 

 
 
 
 
 
 
 

 
 
Table 1: Comparison of mean grain yield and some morphological and physiological traits at different planting 
densities, Density= A p/ m2, yield=B kg/ ha, number of branches=C, high=D percentage of leaf chlorophyll=E, 
Remobilization=F, transfer of light penetration to the floor canopy=G: 

A B C D E F G 
25   a

 
24/1645  

a
 

12/11  

a
 

5/1  

a
9/49  

a
 

428/0  

a
5/4310  

50  b
 

54/1500  

b
 

02/7  

a
 

04/2  

a
36/46  b

 
346/0  

b
83/3300  

75  c
 

82/1369  

c
 

74/41  

a
 

95/1  

a
88/49  

c
030/0  

c
5/2428  

 
Table 2: Comparison of mean grain yield and some morphological and physiological traits in varieties planting, 
Varieties=A, yield=B kg/ha, Total leaf chlorophyll=C, branches=D, high=E, percentage remobilization=F, 
transfer of light penetration to the floor canopy=G: 

A B C D E F G 

Arman b
 

09/1510  

ab
 

21/7  

a
15/3  

ab
98/49  

a
 

426/0  

a
22/3512  

Hashem c
 

57/1329  

b
 

5/6  

a
99/1  

a
55/53  

a
 

284/0  

a
88/3208  

ILC482 a
 

90/1650  

a
 

18/9  

a
33/2  bc

47/45  
bc

 
337/0  

b
22/2910  

Greet b
 

62/1503  

ab
 

69/8  

a
88/1  

c
91/44  bc

 
309/0  

a
44/3754  

 
 
                 Comparison shows that the mean density of 
25 plants per square meter on the highest floor Canopy 
light penetration and density of 75 plants per square 
meter of light in the lowest floor Canopy includes 
Mackenzie and Hill (1995). Plant density was 
expressed on the floor of the light transmission rate 
canopy plant is effective. The density of pea plants in 
15 square meters floor to 45% radiation reaches 
Canopy but increased density to 60 plants m only 28% 
radiation reaches the plant floor Canopy Saxena and 
Sheldrake (1980). Were expressed that increasing plant 
density through Canopy radiation absorption increases. 
Comparison shows that the number ILC482 lowest 
penetration of light in the floor Canopy are more 
reasons, growth rate and thus less light penetration in 
the plant floor is canopy.   

                  Comparison shows that the mean density of 
50 plants per square meter leaf chlorophyll highest 
mean 2.04 and density of 25 plants per square meter 
with the lowest leaf chlorophyll mean 1.34 is having 
law and Lahyry (1998) and Majnon Hussein and 
colleagues (2002). Those were expressed with 
increasing density, leaf chlorophyll to a much increased 
Optimum failed. This experiment also the density of 25 
plants per square meter density 50 plants m had 
increased leaf chlorophyll content and Optimum point 
reached, but density of 75 plants per square meter leaf 
chlorophyll content to 50 plants per square meter 
density that can be reduced due plant internal factors 
effect plant competition for soil nutrients are absorbed. 
Among cultivars ILC482 figure was the highest leaf 
chlorophyll content.   
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           Sigmoid a grain growth process and this process 
will follow three courses of growth (log), or rapid 
linear growth period (lag) and maturity stage 
(Maturation) is divided into periods of growth, 
although the share little seed weight but the following 
comments are very important and is important because 
conditions there should not ever come to be that short. 
The period is very importance because the event is 
important that both are involved in determining final 
yield.   
A: The most productive endosperm cell occur in this 
period of endosperm cell or a potential future target is 
considered, short of this period due to any stress, 
disease, dehydration and heat naturally difficult 
endosperm cell and production will be . Many 
experiments show that very close and positive 
correlation between endosperm cell number and grain 
yield (seed weight) to have shown (10, 13).   
B: second place on the course (log) hormone cytokine 
seed gathering is growing which should reach to a 
certain period of rapid growth to begin, naturally short 
period to log accumulation means less material is 
cytokine  hormone, a lack start of rapid growth in the 
will or that if Re rapid growth period starts will peak 
very low. Two to three weeks after the flowering 
period starts, you should log the special care payment 
(10, 13). 

 Density in this direction is important. Period 
of rapid growth, sometimes more than 90 percent of 
grain weight in a relatively short time is accumulated, 
this period is called the effective filling period. Density 
of 25 plants per square meter was the highest value, i.e. 
the density of EFP effective filling period nurse longer 
enjoyed the process because of the density due to 
competition between plant dry matter accumulation and 
grain slowly during longer made and therefore Dry 
matter accumulation in grain yield, which lasted longer 
this density also increased the contrary the density 75 
plants m EFP was the lowest effective grain filling 
period, i.e. the density, the density of 25 plants per 
square meter is much less and therefore its performance 
is decreased. ILC482 figure among cultivars and 
cultivars with highest EFP Hashem was lowest in 
addition to general environmental effects of effective 
grain filling period, species and significant effect on 
the effective period of grain filling process results in 
grain growth densities showed that at the end of linear 
growth of density 25 and 75 plants per square meter, 
respectively the highest and lowest seed weight were. 
Results of grain growth figures show that at the end of 
linear growth figure ILC482 highest final grain weight 
and the lowest figure Hashem final grain weight was 
included Effective grain filling period between 21.92 
and 26.07 figures fluctuate day was.. 

Most Effective grain filling period the figure 
for ILC482 approximately 26 days and the lowest 

effective grain filling period the figure for Hashem was 
approximately 22 days. Minimum and maximum 
effective rate of grain filling, respectively, and Hashem 
ILC482 genotype was observed.   
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Abstract: In order to study the effect of different densities on bean cultivars, experimental farm in 2008 Farm 
Research, Islamic Azad University of Ahvaz was executed. Factorial experiment in randomized complete block 
design in three replications was formed. The first factor consists of three densities (45, 55, 65) plants m and the 
second factor consists of three cultivar (ZOHREH, SHAME and JAZAYERI) were. The results showed that most 
varieties LAI ZOHREH to figure the 13 quarters in the early stage of flowering and pod development were achieved. 
Based on the results, the number of branches to reduce plant density increased. Most biological yield in 55 of the 
plant density, 3042.89 kg ha was obtained with the other density levels significantly different at 5 percent showed. 
Process of dry matter accumulation in different cultivars and varieties are not the same ZOHREHs to other two 
varieties showed superiority, as well as increasing the density of total plant dry matter accumulation increased. The 
results showed that with increasing density levels also increased CGR and also increase the speed of the CGR in 
high densities are higher. Bless growth figures earlier CGR respectively higher than the figures had SHAME and 
JAZAYERI and in shorter time, has reached the maximum CGR. Maximum CGR will be achieved when the 
vegetation has reached its maximum rate. 
[Somaye Ghadaksaz1, Tayeb Saki Nejad2, Alireza Shokohfar. Assessment Characteristics Morphophysiology of 
plant varieties horse Bean (Vicia FabaL) in different plant densities. Life Science Journal. 2011;8(3):40-42] 
(ISSN:1097-8135). http://www.lifesciencesite.com. 
 
Keywords: Horse bean, density, variety, Morphophysiology  
 
1. Introduction 

Grains of the main sources of protein-rich 
food for human and animal nutrition are known. About 
22 percent in human nutrition of plant protein, 32 
percent fat and 7 percent of carbohydrates are whole 
grains provide. Similarly, 38 percent of protein in 
animal feed plant, 16 percent fat and 5 percent of the 
carbohydrate source is provided. Some grains in 
addition to international trade oil production for 
different purposes are used in human and animal 
nutrition.       After their importance in Iran cereals, 
wheat and rice are. Land under cereal cultivation for 
about 10 percent of food grain production (2),  

Planted area of cereals and their total 
production were about 3.5 per cent. Among grains, soy, 
beans and peas in terms of acreage, respectively first to 
third place are met. Nightingale eyed beans in tropical 
countries especially African countries; the wide level is 
automatically assigned (3). 

 
A- Density effect on the number of branches 

Saki Nejad (2004) declared that the regression 
relationship between yield and a higher number of 
branches (r2 = 0.9) is. Increasing yield of branches 
increases (6). 

Mung bean plant Hassan Zadeh 2000 and McEwen in 
bean plants (1988) reported that increasing the number 
of stems per plant density decreases (1, 2). 
 

B- Effect of density on accumulation of dry 
matter 

  Slim and Saxena (1998) to increase bean yield 
rate of 15 percent increase in density from 22 to 44 
plants per square meter reported that due to increased 
absorption of light in the photosynthetic activity is 
plant community. In this study the absorption of light 
in the growing season as leaf area index had a trend 
increase in the value of unlimited growth figures, 
particularly local varieties grow more varieties was 
limited(5).  

In this report, differences in dry matter 
production of bean varieties at different growth stages 
may indicate differences in light absorption and 
efficiency of its use in the plant canopy is (5). 

     Pylbm colleagues (2000) Studies and in 
relation to dry matter accumulation in bean plants 
suggests reduce the efficiency of light, especially in 
indeterminate cultivars bean, is due to increased 
density(7).  

His opinion luminous efficiency of energy use 
to produce solid addition to the light intensity in leaves 
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of light absorption and factors affecting the efficiency 
of carbon capture processes such as photosynthesis, 
nutrient uptake and chemical a participant in 
photosynthesis and carbon dioxide concentrations in 
environment depends on the plant(7). 
 
2. Materials and Methods  

This test Crop in 2008 University Research 
Farm in three kilometers south of Ahwaz, Ahwaz city 
geographic 31 degrees 20 minutes North and longitude 
48 degrees 41 minutes east and 18 m above sea level is 
located. To determine the physical properties and 
chemical field soil test before planting field soil 
sampling conducted Shadow following results were 
obtained. 

Treatments were tested in compression as the 
main treatment and bean cultivars as sub-treatment is 
intended. In this review Tuesday Picks 45, 55 and 65 
plants per square meter as the main factor was applied. 
That it will provide for easy order results with D1, D2 
and D3 will be shown. The bean genotypes tested 
Tuesday as has been under cultivation, these figures 
include ZOHREH, had SHAME and JAZAYERI. 
 
3. Results and Discussion  
A- LAI 

LAI trend of change in all three levels of 
density is almost the same as the first growth period so 
that the changes were slow and then with increasing 
days after planting and then increased rapidly to reach 
maximum LAI has continued at a constant rate. After 
This stage of gradually falling leaves and vegetation in 
lower grain filling period LAI value has declined. With 
increasing density, LAI raised in shorter time than low 
planting densities, the maximum LAI is reached. 
Seedling density (55) plants per square meter after 
approximately 85 days after planting to its maximum to 
3.94 hit.  

 

 
 
Figure 1 - The trend in leaf area index in different 
plant densities 

 
LAI changes in trends of different varieties as 

in the diagram can be seen near the bottom figure 
ZOHREH to the growing season had the highest LAI. 

In the process of development between cultivars 
cultivar LAI ZOHREH of all the other figures were 
higher, this figure does period and early in their growth 
and delivered them to 34 days to complete their rapid 
growth period was entered, the maximum numerical 
value in the figure blessed with an average LAI 4.22 
was obtained and then the figures Shame Jazayeri 
maximum LAI were allocated to.  

 
B- TDM vegetative organs (TDW)  

Process of vegetative organs in total dry 
matter of different densities is shown. Density 
increased total plant dry matter accumulation, which 
increased due to increased leaf area and photosynthesis 
in line with the increase in plant dry matter 
accumulation is (4).  

The whole process of dry matter accumulation 
in vegetative organs of all varieties and cultivars was 
not quite the same slope blessed with rapid growth was 
higher than other. Process of dry matter accumulation 
in different cultivars depends Bean has two important 
parameters are:  leaf area index and leaf area duration 
and period to grow faster during their rapid growth 
period can be entered and can provide more leaf area 
duration in This figure therefore completely true 
ZOHREH.  
 

C- Crop growth rate (CGR) 
CGR process of change for different levels of 

density shows that with increasing density levels also 
increased CGR and also increase the speed of the CGR 
at high densities is more, the reason there vegetation 
(photosynthetic surface types), followed by the 
emission and absorption Dry matter production per unit 
area increases and eventually lead to increased crop 
growth rate has been. Trend changes in the CGR for 
different cultivars won. As can be seen in the early 
stages of growth due to the complete absence of 
vegetation absorbed radiation levels low CGR 
precedent vegetation is down. Cultivars grown in early 
ZOHREH CGR respectively were higher than the 
JAZAYERI and had SHAME and shorter time to 
maximum CGR reached. 
  
4. Conclusion 

General purpose of testing conditions to get 
the best crop varieties for production in order to 
achieve the desired yield is maximum. Appropriate 
distribution of plants per unit area in one of the most 
consistent factor is to increase performance (4).  
The results show that all three varieties in terms of 
vegetative characteristics, reproductive and 
physiological environmental conditions suitable for the 
growth have been good. "Vegetative cultivars affected 
by plant density and the density increased number of 
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branches declined. Highest numbers of branches plant 
varieties were blessed. Density effect on physiological 
indices also showed a notable difference in the density 
of 55 plants m these indicators showed the greatest 
increase. Cultivars tested the physiological parameters 
of growth, the difference was in terms of variety and 
excellence was a ZOHREH.  

 

 
 
 
Figure 2 - The trend in LAI plant varieties 
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Abstract: Soil health is one of the key important factors in determining crop performance. Humic materials in soil 
have multiple effects of the main components; part of humic material is humic acid that can grow on crops through 
the effect on physical properties, chemical and biological soil to be effective. Use of organic materials in agriculture 
to reduce pollution from taking a positive step in the way of chemical fertilizers to achieve sustainable agriculture 
and fertilizer efficiency is. To order these types of effects on acid Humic biological nitrogen fixation process of bean 
plants in the form of a pilot project testing split plot with randomized complete block design based on crop year 
2010 was conducted in Ahvaz. Invoice number (V1 = Barekat, V2 = Jazayeri, V3 = Shame) in the main plot factor 
with four types humic acid (F0 = control, F1 = humic acid, F2 = full macro humic acid, F3 = Full Micro humic acid) 
in sub-plots were placed. Humic acid once, and then at 5-6 leaf after flowering to 2 ppm levels (200 ppm) was 
sprayed to the plants. The highest and lowest number of nodes in humic acid treatment was respectively humic acid 
micro average 274.3 and controls with a mean number 179.6 respectively. However, three types of acid humic terms 
of number of nodes there is no significant difference. The greatest average diameter in micro humic acid treatment 
was rate 1.39 cm respectively. But between acid and acid Humic Micro significant difference was found. The 
average minimum diameter to control treatment mean number 0.8 is the cm. The results showed that acid humic 
improve the process and indicators of biological nitrogen fixation in bean plants were. Results of variance analysis 
table shows the types of acid humic bean root nodules on the amount of nitrogen in the 1% level were significant. 
Most nitrous acid humic macro nodes to complete the average 2.06 and the lowest value to control the amount of 
0.88 were.  
[Simin Haghighi, Tayeb Saki Nejad2, Shahram Lack. Effect of biological fertilizer of humic acid on metabolic 
process of biological nitrogen fixation. Life Science Journal. 2011;8(3):43-48] (ISSN:1097-8135). 
http://www.lifesciencesite.com. 
Key words: biological fertilizer, BFN, Humic acid 
 
1. Introduction  

Process that amount of nitrogen available to 
biological systems, biological nitrogen fixation was called. 
The monopolies of certain types of phenomena in 
prokaryotes were performed that contain genetic 
information necessary for Nitrogenase enzymes are 
synthesized. Nitrogenase enzymes revive the role of a 
catalyst in N2 to NH3 is responsible and can react in the 
normal temperature and pressure will lead (5). The 
following reaction is done through the Nitrogenase 
enzyme in all these organisms is common: 
 
N2+6H++6e-+n MgATP                2 NH3 + n Mg ATP + 
npi    
       Biological fixation of nitrogen fertilizer to replace 
nitrogen in agricultural soils of Iran, qualitative and 
quantitative study of indigenous Rizobium for maximum 
efficiency of Rizobium symbiotic systems - Leguminoseae 
today in the world at large is considered. The wider use of 
the phenomenon of biological nitrogen fixation as a vital 
necessity for the realization of sustainable farming systems 
has been emphasized.  

Countries that utilize biological systems nitrogen 
stabilizers have developed, have proven in practice that 
theory and nitrogen fixation process or have limited use in 
laboratory and research program is practical and can be 
wide performance. In Australia the use of this phenomenon, 
more advanced than other countries, about one percent of 
the nitrogen needs of crops through use of chemical 
fertilizers will be supplied. The overall scale, despite the 
advanced technology for mass production of these 
fertilizers are still main plant needs nitrogen, normally 
provided through the BNF estimated figure of about 175 
million tons a year globally confirms the issue (5). 

Newer defined humus material is used to the 
phenol products from lignin and some of the leftover 
products from decomposition by microbial reactions or 
through chemical oxidation agglomerate deformation 
humus find and bring into existence (3). Physicochemical 
point of view can be combined humus extremely intensely 
and without external dimensions of the considered 
variables (screw and polymer chains become more 
stretched), large internal surface, and changing times and 
tend to form large complexes with some cations (2). 
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Exchange capacity of humus 100-300 m/equivalent in 100 
g and the specific surface of 800-900 m is g. Humus 
generally consists of three main materials is:  

 
1. Humin: which includes remnants of cellulose and 
alkaline solution deposition mode is not playing.  
2. Humic acids: proteins that contain material Lignin 
and alkaline pH in solution and precipitated at pH are 
acidic.  
3. Folic acids from hemicelluloses and wax formation 
and deposition in acidic and alkaline pH are not (3).  
 
Fertilizers Humic  

Recently, using a variety of organic acids to 
improve the quality and quantity, and garden crops has 
increased. Very small quantities of organic acids 
significantly effects on improving physical and chemical 
and biological properties of soil due to have beneficial 
effects on hormonal compounds to increase production and 
improve the quality of agricultural products have (2). Tests 
showed that adding humus to the soil material in barley 
cultivation, sugar beet and potatoes to a significant 
performance increase was caused by Kalat elements 
enhance absorption by the plant material and humus can 
cause long-term soil carbon storage, root and shoot growth 
in plants, nitrogen uptake and storage, increased 
photosynthesis, increased resistance to disease and .... Is 
(7). Humic acid and soluble granule forms, there are also 
applications as well as sprayed on earth is used.  
  In addition to fertilizers to increase soil nutrient 
elements can be sprayed on the leaves are used to this 
method is called a leaf called spry (adequate and 
colleagues, 1378). Power plants can be sprayed through an 
effective role in increasing the quantity and quality of 
agricultural products have. 
 
2. Material and Method 
Pilot project specification and plan  

In this study the effects of two factors as a split 
plot with randomized complete block design in three 
replicates were examined.  

 
2.1. The treatments tested in the study include:  
   A - Cultivar (V) with three levels as main plots  
• BARAKAT cultivars (V1)  
• JAZAYERI (V2)  
• SHAME (V3)  
  B - Treated with acid Humic four types as sub-plots  
• Control (without taking Humic acid) (F0)  
• Humic acid treatment (F1)  
• Full macro + humic acid treatment (F2)  
• Acid treatment Humic + Full Micro (F3)  
   

 Humic acid products used under license Caspian 
Environment under license jorafourm Sweden company 
fertilizer was recommended according to the amount of 7 
liters per hectare (2 ppm per plot) and two times after the 
5-6 leaf and flowering plants were sprayed.  
 
2.2. Sampling and procedures  

Biological nitrogen fixation for review once every 
twelve days of two plants per plot completely removed and 
the roots as cylinders of soil were removed. After 
separating them from the plant roots washed and the root 
node, the average diameter of nodes (by caliper), color and 
dry nodes, the number of secondary roots, root dry weight 
and volume were measured. Roots and nodules in the oven 
for 48 hours at temperatures 75 ° C were placed after this 
time, their dry weight was calculated. To calculate the size 
of the root count and root dry weight of lateral roots and 
the difference through the law of Archimedes cylindrical 
water volume, volume of roots was calculated. Some 
nodes intact experimental units to estimate the amount of 
nitrogen to the university and research laboratories were 
given and the method of micro nodes Kjeldal percent 
nitrogen calculated. 

 
Fig1. Land preparation and planting procedures  
 
3. Result 
3.1. Characterization of biological nitrogen fixation 
Morph physiological  
 Number of nodes per plant:  

Humic acid treatments impact on the number of 
nodes during the growing season at 1% level was 
significant. The highest and lowest number of nodes humic 
acid treatment, were respectively humic acid micro 
average 274.3 and controls with a mean number 179.6 
respectively. However, three types of acid humic terms of 
number of nodes there is no significant difference. High 
average number of nodes in the micro humic acid 
treatment can be due to the effect of micro elements is on 
the nodulation process. For example, on the inception of 
nodes, increasing the amount of hemoglobin and the stork 
is involved in nitrogen uptake. Other elements also each 
micro somehow have a positive impact on nodulation (6). 
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Fig2. In view of the field spraying acid humic 

 

 
Fig3. A view from the field after spraying acid 

Humic 

 

Table 1. Effect of treatments on biological nitrogen 
fixation parameters 
Humic acid N% No of 

nodule 
/Plant 

Nodule 
dry 

weight 

Diameter 
of Nodule 

Humic acid 1.88 252.6 703.9 1.16 
Humic 
acid+macro 

2.06 262.9 765.9 1.28 

Humic 
acid+micro 

1.97 274.3 818.7 1.39 

Control 0.88 179.6 449.4 0.8 

 

And your stated humic acid and acid Folic 
significant effect on total plant dry weight is. They 
declared that by taking 100-400 mg kg Humic acid soil 
and root dry weight and number of nodes compared to the 
control nodes increased. Acid and sodium acid Humic like 
Human Folic effect on growth stimulation produced Trifoli 
Rizobium found (9). 

Results showed that the variance analysis table of 
figures on the number of nodes is significant. Comparison 
shows that islands with an average figure 248.9 knots 
maximum number and variety blessed with 236.2 the 
number of nodes were having the least number of nodes. 
Any figure that more positive reaction to acid Humic show 
greater number of nodes allocated to that same figure is 
Jazayeri.  
  Interactions humic acid on the number of nodes at 
5% level has been significant. According to Table 1 digits 
islands and micro Humic acid treatment mean 274.3 
maximum number of nodes and the treatment and control 
acid blessed with variety 179.6 the number of nodes to the 
minimum number of nodes allocated. Greater number of 
nodes in the treatment of acid interactions and micro 
Humic figure Jazayeri genetic potential and the effect of 
this plant is related quality of fertilizer treatments. 
 
3.2. Average diameter of nodes 
  Results of variance analysis showed that the 
effect of acid type on the average diameter humic nodes at 
1% is significant. The greatest average diameter in micro 
humic acid treatment was rate 1.39 cm respectively. But 
between acid and acid Humic Micro significant difference 
was found. The average minimum diameter to control 
treatment mean number 0.8 is the cm. More nodes because 
of the size of micro humic acid treatment can be a positive 
effect on the activity of microorganism's humic acid soil 
attributed. Stimulating effect on the activity produced 
humic acid bacteria by increasing membrane permeability 
and better use of nutrient elements are (11). 
 

 
Fig4. Effect of treatments on the mean diameter of 
nodules 
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Analysis of variance table of the average diameter of 
the node number is significant. Node size and diameter is 
dependent on the plant meristem. In fact, the root meristem 
anatomical discussions of each variety as different nodes are 
created. Node size too many factors such as physics, soil, 
moisture content, consolidation activity, type of meristem 
plant, plant age and the amount of water depends. All these 
factors can alter the size of the node. Once in a variety of node 
sizes are related because the plant meristem, and the varieties 
are so much a tie between the different varieties of plants with 
no difference, because the meristem are similar (Saki Nejad, 
2010)(10).  
But the interaction of varieties and sizes of nodes humic acid 
at 5% level is significant. Average based on comparisons with 
related tables and the interaction of two factors most studied in 
the node size and micro humic acid treatment with a mean 
figure Barekat 1.45 and figure Jazayeri rate 1.39 cm were 
observed. Lowest average number of nodes in diameter and 
blessed with an average numerical control treatment 0.61 cm 
respectively.  

More significant interaction effects related to the 
effects of variety Cody. Because different varieties respond to 
different types of fertilizer and the highest value Humic the 
Barekat and the acid treatment Humic micro figure is derived. 
Barekat varieties respond better than other varieties with 
fertilizer micro Humic has shown that the node size is 
increased. Should be stated that sometimes the size of any 
relation with the amount of nodes is established (Saki Nejad, 
2010)(10). 
 
3.3. Dry weight of nodules 

Analysis of variance table of results showed that 
application of acid humic types and varieties and their 
interactions, respectively, no significant effect at 1% and 5% 
had weight nodes. Maximum weight equivalent nodes 818.7 
mg treatment plants and micro humic acid were the least 
related to the control treatment with 4 / 449 mg in the plant. 
Note that the three types of acid, there was no significant 
difference Humic.  

Comparison of nodes with weight factors that figure 
was the highest node weight associated with the numeric value 
719 varieties Jazayeri mg plant has been. The lowest figure 
Barekat to rate 567.8 mg plant has been. But between the sizes 
of knots in three varieties in terms of average significant 
difference was observed.  

According to comparisons with related tables in the 
islands mean figure acid fertilizer treatments Humic Micro 
mean number 885.3 mg of plant varieties and the lowest to the 
islands with control levels 418.7 mg plant has been. Possible 
environmental conditions or pilot error because the creation of 
the highest and lowest weight nodes in the figure is Jazayeri.  

Node weight parameter that is dependent on the rate 
stabilization. The consolidation increased the weight of 
nodes increases. In fact, the weight amount of nodes 

and positive regression established there. According to 
test results as a more positive reaction to the islands 
varieties of treatments has shown that the adjective dry 
weight than the rest of the knot varieties respond better 
to treatments has. 
 

 
Fig5. Effect of treatments on the mean dry weight 
nodules  
 

Research on the effect of acid and acid Humic 
Folic production dry soybeans and peanuts, and clover was 
studied. The results showed that acid consumption 
increased crime humic nodes and nodes increase in dry 
weight and root dry weight increased total plant dry weight 
was positively correlated (13). 
 
3.4. Percent nitrogen nodes 

Results of variance analysis table shows the types 
of acid on the amount of nitrogen Humic bean root nodules 
at 1% level was significant. Most nitrous acid humic 
macro nodes to complete the average were 2.06 and the 
lowest value to control the amount of 0.88.  
 

 
Fig6. Effect of treatments on the mean Nitrogen% 
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Since the biological nitrogen fixation requires a 
lot of energy there macro elements such as nitrogen and 
phosphorus can to solve this need. In fact Humic acid 
through increased cell membrane permeability of root 
uptake and transport elements such as Na + and K + and 
Ca +2 increases (6). When the plant is in possession of all 
the elements, especially biological nitrogen fixation 
elements needed to stabilize the biological causes will 
increase substantially.  

According to variance analysis table cultivar 
effect on the percentage of nitrogen in the nodules was not 
significant, and all figures of average compared to the 
same level were. However, most related to the average 
numerical cultivar barekat was 1.71 respectively. Humic 
acid interaction in the figure is not significant. 

 
4. Discussion  

Statistics indicate the increasing importance of 
growing and developing as important sources of food 
grains in most countries have long experience of local 
culture is a bean (5). Grains with high levels of energy, 
protein, vitamins, minerals and medicinal properties of 
elements of Iran's agricultural products are important (8). 
Protein found in cereal seeds two to three times higher 
than the protein in cereal grains and 10 to 20 times higher 
than the protein in glandular plants (starch) and forage 
legumes is due to the protein having a high nutritional 
value is high. The bean plant with 25-23 percent protein, 
like other legumes with high nutritional value and having 
the ability nitrogen fixation, the periodic effect was very 
good, and enhances soil fertility and chemical Biological 
are. Bean plants under cultivation in Iran are about 35,000 
hectares (9).  

Due to environmental considerations, most 
recently using a variety of organic acids to improve the 
quality and quantity, and garden crops has increased. Very 
small quantities of organic acids significantly effects on 
improving physical and chemical and biological properties 
of soil due to have beneficial effects on hormonal 
compounds to increase production and improve the quality 
of agricultural products have (celestial and divine, 2006). 
Humus can be defined as organic material stabilized (10) 
that part of humic acid, acid Humin Folic and is composed 
of.  

Most parts of the soil humus acid compounds and 
acid Humic Folic form (12) from different sources 
(terrestrial plants and vegetative resources) are obtained 
when considering the source of molecular size and 
chemical structure together are different. Humic acid 
compounds naturally in soil, peat, coal, and ... There are 
(1). Tests showed that adding humus to the soil in the 
planting material of barley and sugar beet, potatoes, 
watermelon, tomato, a significant performance increase 
was caused by Kalat elements enhance absorption by the 

plant material and humus are caused storage long-term soil 
carbon, root and stem growth in plants, nitrogen uptake 
and storage, increased photosynthesis, increased resistance 
to disease and .... Is (12)  

Importance of nitrogen in the formation, survival 
and development to the extent that life is definitely without 
this element, life with what we are seeing today was 
completely different. Approximately 78% of Earth's 
atmosphere is composed N2. Plants, animals and 
microorganisms, all are surrounded by nitrogen gas and 
indeed all the world live in N2. However, this huge source 
of nitrogen, except for certain bacteria, the rest is useless 
creatures (10).  

New molecular nitrogen to the surface called 
Biosphere is called nitrogen fixation. This form of 
consolidation and conversion of nitrogen to form plants 
can use, mainly through industrial or biological form (by a 
group of bacteria) is possible (13). Biological nitrogen 
fixation by bacteria, mainly through the establishment of 
symbiosis with legumes is a family of plants. Importance 
of legumes in soil fertility of the six thousand years ago, 
the Egyptians kill them in their rotation would be; was 
clear (14).  

   Symbiotic nitrogen fixation method is a variety 
from which the example of symbiosis with rhizobial 
bacteria, legumes family plants have been reported. 
Legumes in symbiosis with rhizobial bacteria sex 
Furthermore the Main nitrogen fixation seems to consume 
plant, the soil will be strengthened in terms of nitrogen 
(11). Nitrogen fixation in annual grain Lgvmhay 56 to 112 
kg ha (6) and according to my research (3) Go 280.2 kg ha 
have been reported.  

Considering the positive Asras Humic acid on the 
growth and activity of soil microorganisms can be said that 
this acid improves biological nitrogen fixation in legumes 
is. Vyramvnd Tanty (1982) showed that the stimulus effect 
on growth Humic acid may be due to pulses of nitrogen 
fixation in the soil is improved. Their research Humic acid 
on dry matter production, nodulation and nitrogen content 
in nodes of soybean, peanut and clover were studied. 
Humic acid levels 400 to 800 mg were used. The results 
showed that acid Humic dry matter production was 
increased. Dry weight of roots and nodules also increased 
and correlated positively with the increase in shoot dry 
weight found.  

Bkardvaj and Gear (1972) found that acid and 
sodium acid Humic like Hvmat Folic effect on growth 
stimulation produced Trifoli Rizobium found. Highest 
concentration of 500 mg was found. Folic acid extraction 
and purification of humus tangible effect on growth 
stimulation showed Hvmat while untreated sodium showed 
less effect. Stimulate the growth of the fertilizer producer 
to farm in an equal amount of acid Humic less than half 
had positive effects Hvmat sodium. Valine and colleagues 
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(1997) Humic acid on bacterial activity and Nytrvbaktr 
Nytrvzmvnas laboratory conditions were isolated. Two 
Humic acids (derived from plant residues and Lyvnardyt) 
were added to the culture medium. The results showed that 
both humic acids, ammonium ions combine with oxygen 
and nitrite and nitrate grown cells constructive bacteria 
increased. Humic acid stimulation effects produced on the 
activities of these bacteria by increasing membrane 
permeability and better use of the nutrient elements 
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Abstract: this study was performed in the Research Station, Islamic Azad University of Ahvaz fact Southern city of 
Ahvaz in the geographic profile: latitude: '20 º 31 Longitude: '40 º 48 Altitude: 18 m and average rainfall: 256 mm in 
2006 year. Research projects using the project once chopped plots in a randomized complete block design with 
treatments main bean varieties: four cultivar horse bean (Vicia FabaL.) plant: BARAKAT, ZOHRE, SHAMI and 
JAZAYERI and sub-levels of nitrogen fertilizer treatments three levels of nitrogen fertilizer (N1, N2 and N3 
treatments, respectively 20 and 40 and 80 kg fertilizer N ha) were performed. A BARAKAT variety with highest 
yield was 4880 kg ha. Among the cultivar, the BARAKAT & JAZAYERI with the amount of dry matter 8209.06 
and 8201.01 kg ha from a higher level than other cultivars, respectively. Process of dry matter accumulation in 
cultivar BARAKAT and T 80 = N3 kg per hectare were higher in treatments 20 = N1 and 40 = N2 kg ha of nitrogen 
fertilizer at 1% level with a time difference did not check growth parameters indicate superior varieties BARAKAT 
on the other cultivar in indicators of total dry matter, crop growth rate and leaf area index is. High yield in the 
treatments 80 = N3 and 40 = N2 probably due to supply fertilizer base required for plant growth in early stages yet 
stabilized biological nitrogen begin has not plants need nitrogen fertilizer have to be able to level green field 
increases and photosynthesis do more are to be. This higher amount of leaf area index of this treatment with a mean 
3.7 which leads to higher dry matter accumulation was visible in the cause of dry matter allocation to seeds is more. 
[Tayeb Saki Nejad. Evaluation of horse bean production components. Life Science Journal. 2011;8(3):49-53] 
(ISSN:1097-8135). http://www.lifesciencesite.com. 
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1. Introduction 
Structure yield in legumes 
Grain yield components as follows:  
 

510

... AZLK
U =  

 
U -yield (ton/ha)  
K- Number of plants  
L- Average number of pods per plant  
Z- Average number of seeds per pod 
A- Grain weight (g) 
 
        To obtain a more precise, it is necessary, the 
amount of waste resulting from decreased harvest (6 to 
10 percent or more.) Values of k, L and z can be 
measured as well as observation.  
Number of plants per square meter in different parts of 
the vegetation should be evaluated. (In compare was 
with the cereals). Non-uniformity also is considered. 
Plants should be 4 to 8 adjacent rows and rows of about 
a meter long were counted. During part of rows 
evaluated using the following formula may be 
calculated:  
 

an
d

.

1
=  

   

d- Destination in which the evaluation  
n- Number of rows  
a- rows wide (m) 
 
1. The average number of pods per plant 
  In different locations should be evaluated 
within the vegetation, must be the minimum number of  
30 to 50 plants, the pods should be on neighboring 
plants and on the main axis and branches are counted 
together.  
 
2. The average number of seeds per pod,  

The proper evaluation component of yield, 
pods plant a seed to be harvested and then be counted. 
Upper plant seed pods usually number less.  

 
3. Seed weight  
   Such as seeds and reach non-uniform moisture 
content are different. This component is usually 
specific for each species and cultivar with regard to 
conditions prevailing during the investigation and 
consideration of other adverse factors that have adverse 
effects on the characteristics of the common value can 
be estimated.  
 Under very adverse conditions, grain weight 
probably 20 to 25 percent less than the average figure 
to the desired decrease. Determining grain weight using 
the following formula is calculated: 
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SV

VAy
A

−

−
=

100

)100(
 

 
A- Thousand grain weight.  
Ay- Grain weight (7 percent moisture) 
V- Actual moisture content of seeds.  
 Vs - Seed moisture content is standardized. 
  
Seed weight with grain moisture content below 40 
percent to almost fully mature stage remains constant.  
Since determining yield through yield components is 
almost complex, the possibility of using a more simple 
way exists. This method, based on average grain 
weight of standard (25%, 50% or one square meter) 
based on seed moisture content is determined. 
Predicted yield calculated from the formula: 
 

100)100(

)100(

×−

−×
=

sV

Vp
U  

  
U -yield (ton/ha)  
P- Seed weight in one square meter.  
V- Seed moisture content, percent.  
 Vs - Standard seed moisture content  
 

The correct way to decide how to use the 
complete coating of some vegetation (mainly beans) 
which has a weak classification sheath helps. If the 
prediction is low yield, the better the forage plants are 
allocated. 
 
 
2. Material and Method   

In this study, the Research Station -Research, 
Islamic Azad University of Ahvaz fact  
Southern city of Ahvaz in the geographic profile: 
latitude: '20 º 31 Longitude: '40 º 48 Altitude: 18 m and 
average rainfall: 256 mm was in 2006 . 

Research projects using design plots once 
chopped the block ¬ randomized complete with treated 
major cultivar Bean and treatment sub-levels of 
nitrogen fertilizer was performed in the treatment main 
cultivars plant beans (V1=BARAKAT, V2=ZOHREH, 
V3=SHAME and cultivar V4=JAZAYERI) and 
secondary treatment levels of nitrogen fertilizer (2 = 
N1, 40 = N2, and 80 = N3) kg ha were studied in mid-
November planting date for two years was conducted. 
Before this date, including plowing and land 
preparation operations and drive me yours do calcium 
phosphate and fertilizer to the land was then based on 
the experimental plots map classification was done in 
the field and 24 plots in each square meter of bed by 10 
lines were cultured and treated according to the amount 
of nitrogen fertilizer to test strip was added to the stack. 

During the test two to three times weeding grass weeds 
for disposal was done . 
 
3. Result  
A - Review of functional components  
Growth parameters  

ANOVA table of results shows that the trend bean 
varieties total plant dry matter accumulation and 
different levels of nitrogen fertilizer treatments at 1% 
significant having been so matter accumulation with 
increasing N fertilizer - the total dry plant increased 
This is due to increased leaf area and photosynthesis in 
line with the increase in plant dry matter accumulation 
is (9).  

Among the cultivar, the BARAKAT & 
JAZAYERI with the amount of dry matter 8209.06 and 
8201.01 kg ha from a higher level than other cultivars, 
respectively (Table 1).  

But the different levels of nitrogen fertilizer 
treatments 80 = N3 kg per hectare in terms of higher 
average dry matter accumulation and treatments have 
been 20 = N1 and 40 = N2 kg ha of nitrogen fertilizer 
at 1% with no difference lower dry matter 
accumulation than treatments 80 = N3 kg ha of 
nitrogen fertilizer showed (Table1).  

 
Table1. Evaluation of horse bean production 

components 

Treatment  TDW(Kg/ha
c)  

Yield(Kg/hac
)  

V1   a*06/8209   a4880 

V2   b81/6998   b4200 

V3   b21/6896   c3998 

V4   a01/8201   b4236 
N1  b62/8049   b4875 
N2   b09/8051   a5114 

N3   a60/8960   a5120 

*: Average each experimental factor in each column 
at least one common letter are not statistically 
different according to Duncan test at 5 percent level 
be. 

 
Sinha (1998) declared the process of dry matter 

accumulation bean varieties depends on two important 
parameters which are: leaf area index and leaf area 
duration and the period to digit growth during his slow 
and more rapid enter a period of rapid growth be more 
leaf area duration can offer. Results in higher dry 
matter accumulation of figure gets BARAKAT with 
the variety of this is completely true. LAI chart bean 
varieties from a sigmoid curve indicated that it's in  
elementary period of growth, that trend has slowly until 
50 days after planting, leaf area index value of only the 
numeric value 0.7 is taken to this trend LAI to develop 
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legume family is a special, high levels of applied 
nitrogen fertilizer (80 kg per ha), first period to reduce 
leaf area was expanded, and secondly in the treatment 
LAI value of treatments which lower levels of nitrogen 
were applied more so were reduced to  44 and 49 
percent respectively LAI values at levels 40 and 20 kg 
ha treatments than in the early stages of growth were 
observed.  

 
Fig1. Different amounts of nitrogen fertilizer on 
LAI 

 

Fig2. Amounts of nitrogen fertilizer on cultivated 
varieties LAI 

 
But over the early stages of growth and the start 

biological nitrogen fixation, leaf area index less 
nitrogen fertilizer treatments which had received 
approximately parallel to the LAI received more 
fertilizer treatments had expanded, so biological 
nitrogen fixation somewhat in terms of the plant need 
nitrogen fertilizer on the leaves and the growth has 
caused. Among the cultivars studied process of 
expanding leaf area index figure was more BARAKAT 
than other varieties, this variety of courses to and early 
growth in 43 days to complete, and delivered them into 
their rapid growth period was the, numerical maximum 
level indicator BARAKAT with a mean leaf number 
four quarters was to varieties JAZAYERI, ZOHRE and 
SHAME respectively maximum LAI at flowering time 
allocated . 

With the number of nodes during flowering 
varieties were observed when the LAI their peak 
reached in the bean varieties, the number of nodules on 
roots showed a significant decrease . 

 Summer Field (1996) announced during the 
flowering plants because of their high metabolism and 
high energy expenditure for flowering, carbohydrate 
allocation to roots in high doses that it is used to cut 
nodes will result in symbiotic Rizobium bacteria and 
plant disorders and nodes are not due to arrive on the 
carbohydrates of plant roots are starting to fall, this 
phenomenon during the flowering peak LAI was 
clearly observed in the tested varieties. High levels of 
nitrogen fertilizer to increase and expand the base of 
leaf area index were at an early stage and growth 
period may reduce LAI and faster plant growth phase 
of LAI is rapid. CGR indicator of production efficiency 
in the production of ground vegetation is the live 
weight, i.e. an indicator of the ability of agricultural 
production that Watson presented the calculated data. 
However, only plants that together, in a package of 
crop covers or natural communities grows used to.  

 
B. Crop growth rate (CGR) 

 Indicator of production efficiency in the 
production of ground vegetation is live weight, CGR 
index of agricultural production capacity is calculated 
and Watson it has provided. Only plants that together, 
in a package of crop covers or natural communities 
grow used to. 

Studying the trend of values and crop growth rate 
in the different treatments applied in this trial was 
concluded the following : 

 
1-  N fertilizer in the early stages of the growth 

increased crop growth rate and the slope was 
the early stages of growth (48 days after 
planting) was fast and soon entered a period 
of rapid ¬ crop growth rate, which was due to 
high LWR and leaf area index in this time 
period, because crop growth rate (CGR) is 
obtained by multiplying these two parameters . 

 
2- maximum crop growth rate(CGR) in N31V 

treated with 22.5 g m  a day were almost 
within 96-72 days after planting when the 
maximum crop growth rate and this will keep 
one of the main reasons increased grain yield 
in this treatment that the topic of grain will be 
discussed . 
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3-  N2V3 applied treatment with a maximum crop 
growth rate at 96 days after planting was obtained (19 
g square meter per day) and durable product growth 
rate of the time interval 96-84 days after planting was 
obtained. Biological nitrogen fixation process of 
changes in crop growth rate somewhat different levels 
of nitrogen has similar with shortages because of 
high levels of nitrogen with nitrogen managed 
somehow to equality, but equality in the early stages 
of growth is seen after getting into a period of rapid 
growth and the anthesis differences in crop growth 
rate trend is observed . 

 
Fig3. Effect of different levels of nitrogen fertilizer 

on trend CGR )./( 2 daymg  

 
B. Yield  

ANOVA table of significant treatments by 
applying different amounts of nitrogen fertilizer and 
bean varieties and their interactions on yield showed.  

Duncan test showed that among the cultivated 
varieties, varieties with the BARAKAT of the highest 
yield was 4880 kg ha grain yield than other varieties 
less demonstrated. Duncan test showed that different 
amounts of nitrogen fertilizer, causing changes in grain 
yield and fertilizer treatments were 80 = N3 and 40 = 
N2 had the highest average yield. 

High yield in the treatments 80 = N3 and 40 = N2 
probably due to supply fertilizer base required for plant 
growth in early stages yet stabilized biological nitrogen 
begin has not plants need nitrogen fertilizer have to be 
able to level green field increases and photosynthesis 
do more are to be. This higher amount of leaf area 
index of this treatment with a mean 3.7 which Chart 3-
4: Effect of different amounts of nitrogen fertilizer on 
TDW leads to higher dry matter accumulation was 
visible in the cause of dry matter allocation to seeds is 
more. Increased dry matter accumulation in the 
treatments in line with the high value crop growth rate 
of these two treatments as the average 19-18 g m is the 
day that treatment was higher than N1. But the 
treatment 20 kg ha-N1 Nitrogen fertilizer supply base 
was not cause the plant and consequently growth and 
leaf area index has risen slowly, so some of the plant 
growth period over the farm has no full coverage that 

reduced dry matter accumulation process and 
ultimately reduce yield although it has treated 
approximately 30 days after the biological fixation of 
nitrogen was started and partly on the plants but the 
amount of fertilizer is the primary means 20 kg ha as 
the base is low . 
 

Fig4. Effect of different amounts of nitrogen 
fertilizer on TDW 
 
 

Fig5. Effect of amount of nitrogen fertilizer on 
cultivated varieties of TDW 
 
4. Discussion  

Among the varieties cultivated varieties 
BARAKAT with the highest yield was 4880 kg per 
hectare yield and other cultivar far lower than 
demonstrated. Similarly, different amounts of fertilizer 
nitrogen causes changes in grain yield were and 
treatments 80 and 40 kg ha, the highest average yield 
had, although accumulation of nitrogen in plant 
fertilizer treatments 80 kg ha highest accumulation of 
nitrogen in the plant showed that This high potential of 
the bean plant uptake of this element specifies that the 
increased vegetative growth and the emergence of a 
greater number of side branches that eventually became 
the plant grain yield increase. Digit growth parameters 
indicate superiority over other varieties BARAKAT of 
LAI, total dry matter and crop growth rate can be  
BARAKAT with a total consumption figure 40 kg ha 
nitrogen fertilizer is recommended - should be . 

Duncan test showed that among the varieties 
cultivated varieties BARAKAT with the highest yield 
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obtained with 4880 kg per hectare and other varieties 
yield much less demonstrated. Duncan test showed that 
different amounts of nitrogen fertilizer, causing 
changes in grain yield and fertilizer treatments were 80, 
40 had the highest average yield  

With the number of branches per plant FabaL 
correlation coefficient (0.69 = R2) was calculated and a 
direct positive regression (but not too high) of it's 

offered. Applying more fertilizer 3N  in tests to 

increase the number of branches found significant 
spatial yield was increased. Among the figures of the 
number of digits Blessing had more branches that this 
figure will increase performance.  

Applied nitrogen fertilizer in the early stages of 
growth has increased and the slope CGR early growth 
(48 days after planting) was sharp and rapid phase 
earlier that CGR has been high due to NAR and LAI in 
this period, because CGR is obtained by multiplying 
these two parameters. Maximum CGR treatment with 
22.5 m g per day is achieved in approximately 72-96 
days interval after planting around the maximum 
amount, CGR, and retains one of the main reasons for 
increased yield this is seed treatment.  
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Abstract: Distance education is education designed for learners who live at a distance from the teaching institution 
or education provider. It is the enrollment and study with an educational institution that provides organized, formal 
learning opportunities for students. Presented in a sequential and logical order, the instruction is offered wholly or 
primarily by distance study, through virtually any media. Historically, its predominant medium of instruction has 
been printed materials, although non-print media is becoming more and more popular. It may also incorporate or 
make use of videotapes, CD or DVD ROM’s, audio recordings, facsimiles, telephone communications, and the 
Internet through e-mail and Web-based delivery systems. When each lesson or segment is completed, the student 
makes available to the school the assigned work for correction, grading, comment, and subject matter guidance by 
qualified instructors. Corrected assignments are returned to the student. This exchange fosters a personalized 
student-instructor relationship, which is the hallmark of distance education instruction. Historically, most distance 
education courses were vocational in nature, but today courses are offered for academic, professional, and 
avocational purposes for students of all ages. There are numerous specialized programs, such as those for blind 
persons and for parents of small children with hearing impairments.  
[Zeynab Behzadi, Azam Ghaffari. Characteristics of Online Education and Traditional Education. Life Science 
Journal. 2011;8(3):54-58] (ISSN:1097-8135). http://www.lifesciencesite.com. 
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Introduction: 

No doubt requirements and identify the correct 
tools and proper utilization of their functions 
according to accelerate the development expected in 
the knowledge-based information society will be 
effective. Such concerns and problems that any 
country in its development plans in motion to the 
information becoming a knowledge based society 
means a society would be faced with the centrality of 
knowledge, Dealing with existing tools and how 
these tools are used. 

Led the way when dealing with those massive 
training programs available to speak to the 
technological tools that we expect to occur that 
planners and decision makers that planners and 
decision makers of large structures, especially 
university education according to the image Access 
to the development of community information are 
available on these tools are selected and used. 

Massive wave of data produced in today's 
world it nicknamed the "information age" has all day 
and through various means of communication in the 
world will move on its size are added. Other hand, as 
we're not the world witnessed the development of the 
role of information communication devices 
transporting feedback fast and absorb the information 
around the world, we forget. Therefore, information 
and communication as the main lever or two 
important moves in developing wings, we learn. 
Meanwhile, proper utilization of the capacities of 

these two valuable and effective indexes in the 
general development concept for any society and the 
principles of a critical need is considered. With a 
view to clarifying this issue can be paid in the best 
way to create a platform for developing data 
standards and access to a knowledge based society, 
what really can be. To achieve a clear and practical 
answer in this area before all the existing definitions 
and indicators mentioned placed. 
Distance Education: 
Distance education courses vary greatly in scope, 
level, and length. Some have a few assignments and 
require only a few months to complete, while others 
have a hundred or more lesson assignments requiring 
three or four years of conscientious study. Since 
1890, more than 130 million Americans have studied 
at DETC member institutions, including Franklin D. 
Roosevelt, Walter P. Chrysler, Walter Cronkite, 
Barry Goldwater, Charles Schulz, and many other 
distinguished alumni of DETC members. 
Unlike most distance education courses offered by 
traditional colleges and universities that are semester 
and classroom oriented, with courses offered by most 
of the DETC-accredited institutions you can study 
any time and anywhere. Distance education is 
especially suited for busy people who wish to 
increase their knowledge and skills without giving up 
their jobs, leaving home, or losing income. You learn 
while you earn. Many courses provide complete 
vocational training; others prepare you for upgrading 



Life Science Journal, 2011;8(3)                                                                 http://www.lifesciencesite.com 

  

http://www.sciencepub.net/life            lifesciencej@gmail.com  55 

in your present job, without losing wages, experience 
or seniority. You receive individual attention, and 
you work at your own pace. 
In recent years, technology has played a significant 
role in transforming the traditional distance education 
school into a dynamic, interactive distance learning 
method using toll-free telephone lines, as well as a 
diverse array of personal computers, video devices, 
CD and DVD ROMs, online courses over the 
Internet, interactive devices, and other modern 
technological innovations. The future for distance 
study promises to be exciting! 
Benefits of Distance Learning: 
Benefits and opportunities that distance education 
provides, include: 
 - training a wide range of audiences. 
 - meet the needs of students and students who can 
not attend in place. 
 - Possible connection between students and students 
with cultures, beliefs and experiences are different. 
- Benefiting from coaches and speakers who do not 
live in the country.  
Educational  methods in distance learning:  
Today, under the new system replaced the traditional 
systems of learning and learning week (ie tutoring 
methods, lectures) are: 
- Multimedia courses: 
These courses and widely used elements of image, 
communication, graphics and simulated components, 
animation and communication elements for guidance 
and tips, and talk back on course and curriculum 
issues are held. 
- Enhanced communication mechanisms: 
The mechanism of any texts simultaneously, and 
asynchronous audio-visual communications to 
protect you. This case allows students to practice on 
topics learned will give. 
- Written test: 
 thus, question and test via a distributed 
communication network, are corrected and returned. 
These exams through video conferencing support 
and runs. 
-Virtual Seminar:  
thereby different groups of students in different 
geographical environments linked together makes. 
- Collaborative virtual laboratories: 
 the laboratory of the Group's activities are 
supported. Workshops such as software engineering. 
-Smart academic factors:  
academic factors that inform intelligent, support and 
guidance students pay. 
 
 
 
 Remote educational tool:  

distance learning tools and supplies various uses. 
These tools in four main courses are: 
A - Audio Tools:  
Audio tools include training such as two-way 
interactive telephone, video conference, shortwave 
radio and a strain of tools such as audio tape and 
radio. 
 B - Image tools:  
including slides, films, video tapes and video 
conferences. 
C - Data:  
computers as electronic data are sent and received. 
Because the data word description for a wide range 
of educational tools is used.  
Computer applications for distance education are 
varied and include the following: 
1- Training to Computer Management. 
 2 - Computer Assisted Instruction.  
3 - through PCs.  
4 - e-mail, telegraph, computer conference and the 
World Wide Web simultaneously.  
D - Print: 
The main element of distance education programs, 
particularly in the exchange and delivery system 
information tools are considered.  
 

Pros and Cons of Online Education 
Nowadays it is possible to do almost anything 
online.Many different types of diplomas, 
certifications, and academic degrees are available 
from online learning institutions. 
This article discusses both the advantages and the 
disadvantages of online education. 
The Internet has enhanced and changed every aspect 
of our life, and now it is making inroads into the 
world of education. 
Online education and classes are not just a buzz; they 
are a new technology that is making a difference for 
teachers as well as students. 
Online Education Pros 
Of the many advantages and new possibilities of 
online education, here are some of the Strengths: 
1. Greater flexibility  
Online students have more freedom in choosing their 
programs and schedules. This allows many busy 
adults to adapt online courses to their already 
established everyday life of work and family. 
For many, this is simply the only way they can study 
for that degree which will take them farther in their 
career and life. 
2. Saves Time and Money 
Online education saves an enormous amount of time 
and money which in traditional education is wasted 
on commuting. Commuting is also very tiring, while 
online education means you can study from home, in 
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a comfortable environment with everything you need 
close at hand. 
Tuition also costs less for most online institutions. 
3. Logistics 
Traditional education is restricted due to logistical 
issues; there is only this amount of students who can 
be in a place at a given time, whereas in online 
classes, there is no question of paucity of space. As 
long as the online classes have the necessary 
bandwidth, an unlimited number of students can 
study, all over the globe. 
Then again, traditional classes would turn up 
expensive to maintain, because the educational 
institution needs to maintain a place and its facilities. 
When it comes to online education, all they need to 
do is to set up E-learning tools, an Internet 
connection and a website where people can learn. 
While this is not cheap too, but it is definitely cost 
less as compared to the costs of a place to carry on. 
Online Education Cons: 
To balance our view of online education, let’s 
consider some of the disadvantages/Weaknesses: 
1. Requires Self Discipline 
The greater freedom of online classes requires greater 
self disciplines, but not everybody has it. The 
comfort of studying from home may also reflect 
negatively on your motivation to do your best. 
Depending on your personality, home can provide as 
many distractions as traditional campus facilities 
(designed especially for studying). 
2. How well have you learned  
With online education, the students have a greater 
hold on the education process, and that is not always 
a good sign. For example, in online education, though 
the teachers set up the audio and video clips with the 
same dedication, it remains to be seen whether the 
students study it with the same dedication that they 
would in a classroom. 
3. No Campus Life 
Many people remember the college/university as the 
best time of their lives. 
Part of it is the campus life – During and after 
classes. One of the disadvantages of taking online 
education rather than traditional one, is that in online 
education you will not have the atmosphere of 
campus lawns, corridors and classrooms, huge 
libraries with real books you can hold. There will be 
no campus buddies and no campus culture. 
4. Internet Connection 
Another negative point of online education is that it 
entirely depends on the internet connection. Though 
many countries have a robust Internet connection and 
others are getting it soon, there are still countries, and 
areas in countries that do not have access to Internet 
and other enhanced technologies. It would be 

difficult to get online education in countries that have 
a limited online presence. 
These are just some of the distinguishing points 
between online classes and traditional classes. 
 
Online Education VS Traditional Education 
This article reviews the differences and the pros and 
cons of online VS traditional education. 
Gone is the world where only traditional, campus-
based education existed and you only had to choose 
the university or college you wanted to study in. 
Someday, probably in the near future, Online 
Education will replace traditional institutions. At 
least, many degree programs will combine the on 
campus courses as well as online classes as a 
standard educational approach. 
But for now, the future student has to decide first 
whether he/she wants to study online or on a campus 
degree. 
Here are some points to consider the pros and cons of 
online and traditional institutions: 
 
Differences between Online and Traditional 
Education; Comparison 
1. Convenience 
One of the most striking, innovative, and 
unprecedented features of online education is their 
convenience for almost anyone. Persons busy with 
careers or families will be able to compose their 
schedules so that they fit their individual time 
constraints. This is possible because courses are 
delivered in the form of electronic-based modules 
online. 
It is also convenient because it requires no 
commuting, saving a great deal of time and money. 
It allows to study from home, with the only 
requirement being the possession of an adequate 
computer and internet connection. Basic computer 
skills only are required to acquire higher education 
online. 
2. Expenses 
Tuition costs less for most online institutions. Online 
education also eliminates the additional expenses 
usually entailed by traditional “campus life”, 
commuting, and the purchase of study materials. 
3. Feedback 
Feedback is somewhat better in traditional education. 
Students can interact directly face to face with both 
classmates and teachers, which makes feedback 
easier to understand and faster to get. 
Some online institutions do offer chat rooms and 
video/audio meetings. 
4. Accreditation 
The credit of online education depends on its purpose 
and context. If you only have online degree(s) and 
are just trying to find work, employers may prefer 
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traditionally educated candidates. 
If you are already an employed and valuable 
professional, online learning will be seen favorable as 
a way to improve your skills, expand your 
professional knowledge, and thus contribute more at 
work. 
5. Ecology 
Online education has obvious positive effect on the 
environment. 
It may not be measurable now, but if online 
education largely replaces traditional institutions in 
the near future it will mean that less paper will be 
used for books and writing material and fewer 
campuses will be built while the number of students 
and employed teachers will only increase radically. 
Disadvantages of Online Education: Drawbacks to 
Consider 
This article reviews the main disadvantages of the 
online education. 
As online services in general are revolutionizing 
Internet activity and the business industry – Online 
Education is becoming increasingly popular. 
It is not merely a new trend – for many people it is 
the only convenient way to acquire education. Online 
education already provides unique new opportunities 
which hadn’t exist before. 
The distance/online Education has not come to 
replace Traditional Education yet. The number of 
online universities and colleges is still relatively 
small and their services are not as well established as 
the services of traditional institutions. 
Online Education – Disadvantages 
The following are its 4 main drawbacks one would 
want to consider - 
1. Human Interaction 
Online classes means there is not live, face-to-face 
classroom and office interaction between students 
and teachers. For many this is highly significant. 
Consulting lecturers in person and being able to 
discuss matters in groups, in and outside the class is, 
for many, an important motivational activity and 
learning strategy. Moreover, for many programs 
interpersonal communication is crucial, but it is not 
easy to seriously practice online. Many people also 
prefer traditional campus-based education simply for 
the on-campus atmosphere and the opportunity to 
meet many people there face-to-face between and 
during class, conferences, campus parties, concerts, 
fairs, and various cultural events. 
2. Study Materials 
Online institutions provide all or much of their 
material online, which may be convenient, since you 
have to buy and photocopy less. But while online 
information in general is, of course, extensive, 
approved and trusted scholarly academic material is 
not easily to be found online. 

The resources of online universities and colleges are 
not yet as extensive as those of traditional institutions 
with their on-campus libraries (and the private 
libraries of generous lecturers who will always lend 
you that hard-to-find book you absolutely must have 
for your paper). 
3. No Lab Sessions 
Degrees science, especially the natural sciences, 
require lab hours. Online education as yet cannot 
provide a substitute for actual hands-on experience 
that students find in the labs on campus. 
Such experience is crucial in general, and it is often 
noted in particular by employees. One reason why 
graduates from traditional institutions are preferred is 
that they have extensive and relevant lab experience. 
4. Difficulties of Self-Discipline 
For many a significant advantage of traditional 
education is that it leaves little room for 
procrastination. You have to show up on campus and 
be in class, and for many this is a great motivational 
aspect and the reason for their eventual success. With 
online education the student has much more freedom. 
This can be both an advantage and a disadvantage. 
For many it is a disadvantage because it encourages 
procrastination. This leads either to unnecessarily 
prolonged studies or even failure to fulfill 
requirements, simply because there was too much 
freedom. 
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1. Introduction 

Local participation is considered as an 
important factor for successful and prosperity of rural 
development. The greater proportion of people in the 
world lives in rural environments. The World Bank 
(1975) defined rural development as a strategy 
designed to improve the economic and social life of 
aspecific group of people- the rural poor. The 
contribution of rural areas to conomic development is 
usually lirnited; however, the future potential for fire 
conti'ibution is great, especially in developing 
countries. A number of researchers have highlighted 
the role of people participation in rural development 
(Aref & Sarjit, 2009; Chizari, Lindner, & 
Bashardoost, 1997). According to Aref & Ma’rof 
(2009), without community participation, there are 
obviously no accountability, no development, and no 
program. Participation plays a crucial role in 
developing rural development as well as promoting 
rural and agricultural cooperatives. This is basically 
reflected in the attempts of international agencies to 
enhance people participation. This study attempts to 
highlight a relationship between rural participation 
and rural cooperatives.    

 
2. Literature Review 

Rural cooperatives are the groups of people 
who work together voluntarily to meet their common 
economic, social, and cultural needs (Tanzanian 
Federation of Cooperatives, 2006). The International 
Cooperative (ICA) (1995) defines a cooperative as 
“an autonomous association of persons united 
voluntarily to meet their common economic, social 
and cultural needs and aspirations through a jointly 
owned and democraticallycontrolled enterprise”(ICA, 

1995). Rural cooperatives are generally considered as 
a tool for rural development. Many developed 
countries such an England, France, German and 
United Stated largely depend on incomes earned 
through rural cooperatives (Aref A, 2011). Rural 
cooperatives have played an important role in the 
development of agriculture in industrialized countries 
as suppliers of farming requisites, marketers of 
agricultural commodities, and providing services 
such as gain storage and transport. It appears that 
many of these agricultural cooperatives are adapting 
their operations to the rapidly changing economic 
environment characterized by technological change, 
industrialization of agriculture and growing  
individualism (Ortmann & King, 2007). However, 
the rural cooperatives in most developing countries 
are faced with some constraints and barriers. In this 
way, participation plays a crucial role in development 
of rural cooperatives (Aref A, 2011).  Ashley and 
Roe (1998) describe community participation as a 
spectrum ranging from passive to active involvement 
to full local participation, where there is active 
community participation and venture ownership. 
Arnestin (1969) also defines citizen participation as 
the redistribution of power that enables the have-not 
citizens, presently excluded from the political and 
economic processes, to be deliberately included in 
the future. Meanwhile, some scholars such as Pretty 
(1995), Oakley (1991) and (David & wandersman, 
1990), provided a typology of participation, but the 
most suitable typology that is suitable for urban 
issues is Anstein’s ladder. Arnstein’s ladder of 
participation is the most well-known continuum of 
citizen participation which frames participation in 
terms of citizen power (Arnstein, 1969). 
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Table 1: Level of citizen participation in rural cooperatives 
 

Levels  
 

Types  Description 
 

 

Citizen-
power  

 
 

Citizen 
control  

 

This range is the highest level. People have the degree of power which 
guarantees the participation in governing a program from citizens 
(Arnstein, 1969). 

Delegated 
power  

 

Local participation is performed through negotiations between local 
people and authorities, this results in positive role the citizens played in 
partial decision making with the authority over a particular plan or project 
(Arnstein, 1969). 

Partnership Power is in fact redistributed through negotiation between local people 
and power-holders (Arnstein, 1969). 

Tokenism  
 

Placation  
 

Placation is a stage that people begin to have some degree of influence 
though tokenism is still apparent (Arnstein, 1969). 

Consultation  
 

People are invited to give their suggestions; this rung of the ladder is still a 
sham since no assurance is offered. Concerns and ideas of citizens will not 
be taken into consideration (Arnstein, 1969). 

Informing  
 

Authorities inform citizens of their rights; However, more emphasis is put 
on a one-way flow of information (Arnstein, 1969). 

Non-
participation  

 

Therapy  
 

With respect to group therapy, masked as citizen participation, should be 
on the lowest rung of the ladder because it is both dishonest and arrogant 
(Arnstein, 1969). 

Manipulation  
 

Based on so-called citizen participation, people are placed on rubber 
stamp advisory committees (Arnstein, 1969). 

Source: Arnestein, (1969) 
 
Rural cooperatives and people participation in 

local areas reinforce each other and also contribute 
towards promoting the rural development. Putnam 
(2000) states that the more the people are engaged in 
social activities the more likely they are to participate 
in rural cooperatives activities (Putnam, 2000). This 
is because, participation as a main component of 
community capacity building, enables participants to 
work together more effectively to pursue shared 
objectives at the community level (Aref, 2011). 
Although, people participation is affected by 
community engagement, but people participation also 
plays a crucial role in promoting rural cooperatives, 
as well as in development of local development. 
Pedersen (2000) identify the effective role of 
participation of poorest social sectors, women, youth, 
and indigenous people. 

  
3. Research Methods 

This study is based on quantitative method to 
investigate the level of community participation in 
rural cooperatives. This study was carried out in rural 
areas of Marvdasht, during the March and April 
2010. Marvdasht is one of the northern cities and also 
counties of Fars province. The city is located 45 
kilometers north of Shiraz and has an altitude of 1620 
meters above the sea level. The county has an area of 
3687 square kilometers . Marvdasht as a county is 
divided into four districts: Central, Kamfirouz, 

Doroudzan and Seydan. Marvdasht has a cold 
weather in the hilly areas and moderate climate in 
other regions (Wikipedia, 2011). Agriculture is the 
major development sector in Marvdasht (Allahdadi, 
2011). Marvdasht is among the foremost city which 
established rural cooperatives in Iran. The study used 
survey design, where a questionnaire was used to 
collect the data. The questionnaire was structured 
around a Likert scale. The respondents answered 
each statement based on five scales. Each statement 
was situated on a 5-point scale as recommended by 
Dong-Wan and William (2002), and Aref (2010) with 
1 representing a response of “strongly disagree” and 
5 representing “strongly agree.” 

The respondents were 250 cooperatives 
member where each respondent was chosen based on 
cluster sampling. The population of this research was 
rural residents, including the cooperatives members 
of in rural areas of Marvdasht, Iran. The respondents 
were asked to answer these questions which were 
constructed to gauge their level of participation in 
rural cooperatives.  

The questionnaire was piloted tested to have 
its contents validated. Statements for level of 
participation were tested for their validity using 
Cronbach‘s alpha. Descriptive analysis was 
employed to determine the level of people 
participation in rural cooperatives in rural areas.  
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4. Results 
 This study determines the level of 

participation in rural cooperatives through descriptive 
statistics. Table 2 reveals the mean score of eight 
domains of the participation. Table 2 reveals the 
findings of the analysis, which show the differences 
between domains of the participation. Using the 
mean of the total score as a standard indicator, it was 
found that generally participation levels in tokenism 
and citizen-power was low, whereas in non-
participation (manipulation and therapy) was high.  

 
Table 2:  Total scores of the level of participation 
in rural cooperatives 
Levels  Dimensions Mean 
Citizen-Power Partnership              0.70 
Mean=0.63 Delegated Power 

Citizen control         
0.59 
0.52 

Tokenism Informing                1.37 
Mean=1.39 Consultation            1.60 
 Placation                  1.21 
Non-Participation Manipulation           4.83 
Mean=4.50 Therapy                   4.18 
 

Table 2 showed the differences in the levels of 
participation (non-participation, tokenism, and 
citizen- power). Using the mean it was found that 
participation level in non-participation dimension 
was higher than tokenism and citizen-power (4.50, 
1.39 and 0.76 respectively). Levels of local 
participation in tokenism and citizen-power 
dimensions, which are genuine participations, have 
low scores as compared to non-participation level. It 
shows citizens cannot collaborate with the local 
government organizations and have not been 
empowered to influence policies and expand their 
opportunities in rural organizations. Generally, the 
findings reveal that the level of community 
participation in rural cooperatives is low and people 
are mostly involved in the non-participation stage. 
This means that most citizens are not involved in the 
decision-making process, and do not attempt to voice 
their views and hold the local government 
accountable.  

For rural residence to be effective in rural 
cooperatives, they should come together and interact 
with governing bodies collectively.  Local residence 
should be more involved in community activities and 
influence decision-making processes that affect their 
lives, their communities. They need to interact with 
the rural cooperatives and foster active relationship 
with local organizations. However based on 
descriptive results, it was revealed that the level of 
local participation in rural cooperatives is low. 

However people are more interested to participate in 
rural organization activities, such as rural and 
agricultural cooperatives.   

As Putnam stated the term ‘local participation’ 
is related to collaboration of people in rural 
cooperatives (Putnam, 2000). On the other hand, 
strong rural communities generate rural capacity, and 
connect local people with government. Therefore, 
based on the mean scores of participation, it could be 
concluded that in this study they do not have 
significant contribution towards development of rural 
cooperatives and rural development as well.  

 
5. Conclusion 

In this study, the level of participation in rural 
cooperatives was examined. The basic argument was 
that effective local participation in rural cooperatives. 
Community participation is considered as an 
instrument for rural cooperatives and a foundation for 
empowerment of local people. In addition, 
participation in rural cooperatives is essential for 
rural development activities, as, it strengthens the 
relationship between rural areas and local 
organizations and provides the space for their 
partnership. From the findings of this study, it is 
noted that the level of participation in rural 
cooperatives is low. In other words, people do not 
participate at the decision-making level, are not able 
to interact with councilors and they are not interested 
to engage in civic activities. Hence, it could be 
concluded that they have limited contribution 
towards   rural cooperatives.    
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Abstract: This study illustrate the role of human resource development in poverty alleviation in rural areas of 
Marvdasht, Iran. Data were collected using focus group discussions. The findings of this study show that, there is a 
little effort to building human resource for poverty alleviation. The results also indicate that although there is high 
level of education between local people, but rural areas still face with barriers which hinder their participation in 
poverty alleviation.  
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1. Introduction  

Does human resource development generate 
positive influences on poverty reduction? This 
question has important theoretical and policy 
implications for the contemporary world, especially 
for the developing countries. Human resource 
development is one of the necessary conditions for all 
kinds of growth-social, political, cultural, or 
economic (Harbison & Charles, 1964). Human 
resource development has close relation with human 
capital. The formal concept of human capital was 
developed in the 1960s by a group of economists 
associated with the University of Chicago (Becker, 
1964; Mincer, 1958), although the idea that 
investment in education has a long-term economic 
and social payoff for the individual and society at 
large goes back to Adam Smith if not earlier. In 
recent years, several researchers have developed 
measures of human capital to facilitate empirical 
studies on the role of human capital for rural 
development (Barro, 1991; Barro & Lee, 1993; 
Psacharopoulos & Arriagada, 1986, 1992). This study 
attempts to illustrate the level of human capital for 
poverty alleviation in rural areas of Iran. 

 
2. Literature Review 

The concept of human resource development 
is generally closed with human capital. Human 
capital is defined as the aggregation of investments in 
such areas as education, health, training, and 
migration that enhance an individual’s productivity in 
the labor market, and also in non-market activities. 
Some definitions of human capital (Laroche & 
Merette, 1999) include the innate abilities as well as 
the knowledge and skills that individuals acquire 
throughout their lifetimes. It is argued that since the 
number of skills individuals acquire through their 

lifetime depends partly on their initial abilities, this 
potential is an important aspect of the human capital 
concept. Human capital is the skills and abilities of 
people, as well as the ability to access outside 
resources and bodies of knowledge in order to 
increase understanding and to identify promising 
practices. Human capital also addresses leadership's 
ability to "lead across differences," to focus on assets, 
to be inclusive and participatory, and to be proactive 
in shaping the future of the community or group 
(Iowa Satate University, 2008).  

The importance of human capital as a source 
of progress and economic growth has long been 
recognized in the economic literature.  Adam Smith 
(1776) was the first classical economist to include 
human capital in his definition of capital (Laroche & 
Merette, 1999). Woolcock (2001) had counted at 
least seven fields that had employed the concept of 
human capital: families and youth, schools and 
education, community life, work and organizations, 
democracy and governance, problems related to 
collective action, and economic development. 
Therefore, there is scant literature on human capital 
for poverty alleviation. Empirical studies including 
Schultz (1963), Denison (1964, 1974), Becker et al 
(1990), Harbison and Myers (1964), Mankiw, Romer 
and Weil (1992) and many others have shown that 
increased education of the labor force appears to 
explain a substantial part of the growth of output in 
both developed and developing countries (Woubet, 
2006).  

Overall, poverty can be reducing by investing 
in human resource development. Poverty being a 
rural phenomenon where the majority of the people 
live in most developing countries, the mechanisms to 
be used should target the recipients (Aref A, 2011). 
Empirical works on human capital most of which are 
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based on the experiences of Western societies, 
indicate that communities endowed with a diverse of 
human capital will achieve superior outcomes in 
multiple spheres such as, tourism development and 
local development while, communities with a low 
level of human capital tend to have a poor 
performance in these spheres. 

Poverty has been defined as the “denial of 
opportunities and choices most basic to human 
development to lead a long, healthy, creative life and 
to enjoy a decent standard of living, freedom, dignity, 
self-esteem and respect from others” (Hirschowitz, 
Orkin, & Alberts, 2000). Poverty can be reduced 
through building human capital. This research is 
guided mainly by the theoretical framework of 
human capital theory, and also, by empirical studies 
from previous work. Laroche and Merette  (1999)  
identify five aspects or characteristics of human 
capital that merit attention. They are: 
• Human capital is a non-tradable good embodied in 
human beings, although the flow of services 
generated by human capital is marketed; 
• Individuals, particularly the young, do not always 
control the channel or pace by which they acquire 
human capital; 
• Human capital has a qualitative as well as a 
quantitative aspect reflecting the quality of the 
educational inputs; 
• Human capital can be either general in nature or 
specific to a firm or sector; and 
• Human capital generates individual and social 
externalities (Sharpe, 2001). 

To date many researchers agree that the forces 
of human capital influence important political and 
economic phenomena (Aref, 2011; Aref, 2010; 
Putnam, 1993; Putnam, 2000; Strzelecka & Wicks, 
2010). Perceiving human capital holistically as a 
resource for individuals, communities and regions, 
exposes complex community processes. This is 
because networks of relationships often have the 
potential to accelerate democratizing processes and 
local democratic cultures within their members 
(Strzelecka & Wicks, 2010). In this research the 
question is that; how rural communities can offer a 
viable solution for poverty alleviation. The 
researcher’s answer to this question is building 
human capital. 

This answer is supported by the literature and 
research evidence from some filed such as families 
and youth, education, community life, work and 
organizations, democracy and governance, problems 
related to collective action, economic development, 
physical and mental health, and public protection 
(Aref, 2009; Franke, 2005).  

 

3. Methodology 
This study was carried out in rural areas of 

Marvdasht, Iran. This survey was conducted over two 
months during the period March and April 2010. 
Marvdasht is counties of Fars province. The city is 
located 45 kilometers north of Shiraz. This study is 
based on qualitative method to investigate the level 
of human capital in poverty alleviation.  Focus group 
discussion was performed to collect data from rural 
residents in ten villages in Marvdashat, Iran. Focus 
group was used for obtaining a better understanding 
of participants’ attitudes (Aref, 2010). The questions 
for focus group were developed based on review of 
literature and existing indicators of human capital. 
The respondents were 80 rural residences, where they 
chosen based on convenient sample. There is no 
consensus among researchers on the optimal number 
of participants in FGD. But the ideal number in each 
FGD is six to ten. All respondents were male. Eighty 
people were participated in FGD. They ranged in age 
from 22 - 69 years. The researcher explained to them 
the objectives of the study. The respondents were 
asked to answer these questions which were 
constructed to gauge their level of human capital for 
poverty alleviation. In the end of any focus groups, 
the respondents’ group rated any answers from 0 to 4  

 
4. Results 

This study was used focus group discussions 
to determine the level of human capital in poverty 
alleviation in rural areas of Marvdasht. This study 
involves 80 respondents, the age of the respondents 
ranged between 22 to 69 years. Table 1 reveals the 
mean score of five domains of the human capital 
including: education, communication skills, job 
satisfaction, training and health). Table 1 reveals the 
findings of the focus group analysis, which show the 
differences between dimensions of human capital in 
poverty alleviation (max=4, min =0). The answers 
were summarized based on 0 to 4 for each domain 
the study found that generally human capital domains 
in communication skills, education were high, 
whereas the level of job satisfaction, training, and 
health were in low level.  

 
Table 1: Total scores of human capital indicators 
in poverty alleviation 

 Indicators  Mean 
 Health   1.09 
 Training 0.50 
 Education 

Job satisfaction  
Communication skills  

3.49 
0.90 
2.03 
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Table 1 showed the differences in the domains 
of human capital for poverty alleviation. Using the 
mean it was found that the level of education, and 
communication skills were high(3.49, and 2.03 
respectively), whereas the level of training,  job 
satisfaction, and health were in low level  (0.50, 0.90, 
and 1.09  respectively). It shows local government is 
unable to prepare the rural people for training and 
other skills that needed for poverty alleviation. 
Generally, the findings reveal that the level of human 
capital in rural areas of Marvdasht for poverty 
alleviation is low. This means that most people are 
not involved in the decision-making process for 
poverty alleviation. For rural residence to be effective 
in poverty alleviation they should come together and 
interact with local government.  Local residence 
should be more involved in rural actions and 
influence decision-making processes that affect their 
lives, and their locations.  

 
5. Conclusion  

The pivotal role played by human capital in 
the process of rural development is alleviation of 
poverty. Human capiatl  is an important dimension in 
rural development. Any country wishing to enhance 
its rural development needs to take into account the 
development of human development as part of the 
growth measurement. This study promises to make a 
significant contribution to the study of human 
resource development for poverty alleviation in rural 
areas of Marvdasht, Iran. The findings of this study 
showed that the there is a little effort from local 
government to building human resource development 
for poverty alleviation. This finding of this study will 
assist social workers in understanding the barriers of 
poverty alleviation in Iran. Since human resource 
development has fundamental role in rural 
development and poverty alleviation as well. This 
paper suggests that in knowledge-based economies, a 
major shift in the way we look at human capital is 
necessary.  
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Abstract: No studies have previously been published on the flavor content of Grifola frondosa cultivated on citrus 
wastes. The free sugars, non-volatile organic acids, and free amino acids components in Grifola frondosa mycelial 
extracts cultivated on citrus wastes such as citrus peel and premature Hallabong fruit drop, and their substrates were 
determined in the present study. The extracts of Grifola frondosa mycelium grown on citrus wastes contained 
fructose (11.0 - 168.4 mg/g), glucose (1.7 - 108.1 mg/g), sucrose (8.4 - 75.3 mg/g) and maltose (13.5 - 21.1 mg/g). 
The fructose and maltose contents were significantly higher, whereas glucose and maltose contents were declined in 
mushroom extracts using citrus peel and premature Hallabong as substrate than in their substrates. Non-volatile 
organic acids analysis showed that lactic acid (108.6 - 181.2 mg/g) is the major organic acid found in mushrooms 
cultivated on citrus wastes. Monosodium glutamate-like and sweet taste amino acids were 1.4- to 7-fold higher in 
Grifola frondosa mycelia cultivated on premature Hallabong drop than those of Grifola frondosa cultivated on 
sawdust and log substrates, which was reported in the previous findings. Taken together, citrus waste substrate may 
be responsible for the better taste of Grifola frondosa mycelia as compared with conventional substrate and it, 
therefore, could be utilized as a practical substrate to offer a viable alternative use for these abundant agricultural 
wastes with a double benefit: the cultivation of valuable mushrooms and a reduction in environmental impact. 
[Jung Hyun Kim, Min Young Kim. Effect of Citrus Waste Substrate on the Production of Flavor Constituent of 
Grifola Frondosa. Life Science Journal. 2011;8(3):67-71] (ISSN:1097-8135). http://www.lifesciencesite.com. 
 
Keywords: Grifola frondosa; citrus waste; free sugar component; organic acid component; amino acid component 
 
1. Introduction 

Grifola frondosa (huishu hua; maitake), one 
traditional edible mushroom in Asia, has been used as 
food and food-flavoring material in soups and sauces 
for centuries, due to their unique and subtle flavor.  
Recently Grifola frondosa also has attracted as 
functional foods and as a source of physiologically 
beneficial medicine (Borchers et al., 2004; Inoue et 
al., 2002; Masuda et al., 2009). Grifola frondosa is 
generally produced in solid culture using composts or 
sawdust of broad leaf trees supplementing the source 
of nutrients such as rice or wheat bran, and this 
method makes it possible to cultivate on a large scale 
and to harvest all year around. Extensive research has 
been carried out to find the most efficient cultivation 
methods for the edible mushrooms by employing the 
optimal growing conditions exist within a limited 
range of temperature, moisture, humidity and other 
environmental factors (Garibay-Orijel et al., 2007; 
Sanchez, 2010; Chen st al., 2010). As one of the 
greatest challenges to mushroom cultivation, 
investigators have recently exerted their efforts to 
optimize existing cultural techniques for the 
mushrooms using cheap and locally sourced substrate 
materials such as agricultural and food wastes 
(Xiaoke and Shunxing, 2005; Chiu et al., 2000).  

Citrus is the main fruit crop in the world, 
with a total production of 122 million tons in 2008 

(Terol et al., 2010). In Korea, Jeju island is well 
known for its important production of citrus fruits 
(0.6 million tons in 2008/2009) (Department of 
Citrus Policy, Jeju Special Self-Governing 
Providence, Korea). Citrus fruits are utilized primary 
for juice recovery, where about half of the processed 
citrus including peels, segment membrane and seeds 
ends up as wastes. These solid residues are referred 
to as citrus wastes with estimated worldwide 
production of 15 million tons per year (Marı´n et al., 
2007). Only a very small part of the wastes has been 
properly converted into useful or high-value products 
and most are disposed in landfills, constituting severe 
economic and environmental problems (Tripodo et al., 
2004; Montgomery, 2004). In Jeju island, more than 
50,000 tons of citrus wastes including citrus peels 
generated by juice processing facilities and canning 
industries, and premature fruit drops in orchards 
annually have been incinerated in disposal yards and 
dumped into the ocean (Yang et al., 2009). The by-
products industry has a potential for growth since 
products have also been produced from citrus fruit 
residues. The peel of citrus fruits, the primary by-
product, is a rich source of flavones as well as many 
polymethylated flavones, they could be which are 
very rare in other plants (Nogata et al., 2006). These 
beneficial actions suggest new value-added uses for 
these compounds as nutraceuticals and specialty 
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ingredients, and studies of the occurrence of the 
polymethoxylated flavones in byproducts generated 
from citrus juice processing or premature fruit drops 
caused by poor condition from climate change, some 
diseases and other stresses are currently of 
considerable interest to both pharmaceutical and food 
industries. Therefore, this study was performed to test 
the potentiality of using citrus wastes such as peels 
and premature fruit drops as nutrient supplements for 
growing G. frondosa mycelia. The present report 
analyzed the flavor components including free sugars, 
non-volatile organic acids, and free amino acids in 
the Grifola frondosa cultivated on citrus wastes and 
their substrates. 
 
2. Material and Methods  
2.1. Substrate   

The peel waste of citrus fruit (Citrus unshiu 
Marc) after juice extraction was obtained from a local 
food processing company (Jeju Provincial 
Development Co., Jeju, Korea). The fruit peels were 
dissected, weighed, lyophilized and then ground into 
a fine powder using a blender. Premature Hallabong 
([C. unshiu Marcov × C. sinensis Osbeck] × C. 
reticulate Blanco) fruit drops, kindly supplied by 
commercial orchards (Seogwipo-si, Jeju, Korea), 
were washed, dried in an oven with air circulation at 
40 ºC, and ground with a mortal mile. The powered 
substrates were stored at -20 ºC prior to use. 

 
2.2. Microorganism, inoculum and sample 
preparation   

Grifola frondosa (KACC 50027), obtained 
from the RDA-Genebank Information Center, Suwon, 
Korea, was maintained on potato dextrose agar (PDA, 
Difco, Detroit, MI, USA) slant at 4 ºC. Fugal 
inoculum was prepared from mycelia grown on PDA 
for 5 days at 24 ºC in the dark and agar plugs taken 
from the periphery of the growing colony were used 
to inoculate media. An agar disk of the strain was 
inoculated (2%, v/v) in a 50 mL of a medium (pH 5) 
containing 50 mg of powdered substrate, 100 mg of 
CaCO3 and 1 g of agar. After incubation for 10 days 
at 27 ºC, the 50 mL culture was added to 1 L media 
which consisted of powdered substrate (1 kg) and 
CaCO3 (50 g). The fermentations were implemented 
in a 5-liter jar fermenter for 15 days at a 25 ºC. One 
gram of free-dried mycelia was ground into powder, 
extracted with 60 mL of 80% ethanol solution by 
ultrasonication at room temperature for 6 h, and then 
purified by using a Sep-Pak C18 cartridge and a 0.45 
μm membrane filter (Waters, Milford, MA, US), 
which were used directly for analysis of their 
chemical components. 

   
2.3. Analysis of free sugar 

Free sugar analysis was performed by the 
high-performance liquid chromatography (HPLC) 
(Waters, Milford, MA, US) with an evaporative light 
scattering detector (ELSD 2000ES) using a Prevail 
carbohydrate ES column (5 μm, 4.6 mm × 250 mm; 
Alltech, Deerfield, IL, US) at 30 ºC and flow rate of 
0.8 mL/min, with acetonitrile-water (70:30, v:v) used 
as the mobile phase. The acetonitrile was HPLC 
grade (Fisher Scientific) and the water was Milli-Q 
purified (Millipore, Bedford, MA, US). A calibration 
curve was obtained from six concentrations (0.16-5 
mg mL−1) of a mixture of standards containing D-
glucose, D-fructose, sucrose and maltose (Fisher 
Scientific, Rockford, IL, US). Sugar content was 
expressed as mg sugar g-1 samples, on a lipid-free, 
dry weight basis.   
 
2.4. Analysis of non-volatile organic acid  

Organic acid analysis was performed by the 
same HPLC system as for sugar analysis. Separation 
of organic acids was by a Prevail organic acid 
column, 3 μm, 4.6 mm × 150 mm. The mobile phase 
was 25 mM KH2PO4, pH 2.5, and the flow rate was 1 
mL/min. Sample injection volume was 20 μL. 
Tentative identification of organic acids was based on 
identical retention times of organic acid standards.  
Organic acid standards, oxalic acid dehydrate, DL-
tartaric acid, DL-malic acid and lactic acid (Sigma 
Chemical Co., St. Louis, MO, US), were dissolved in 
25 mM KH2PO4, pH 2.5 (pH adjusted with 1 N HCl).  
The profiles for separation of organic acids (Alltech) 
were used as references for organic acid 
identification. Three replicates were measured per 
sample class. 

 
2.4. Analysis of free amino acid   

The filtrate samples was mixed with o-
phthalaldehyde reagent (Sigma) in an Eppendrof tube, 
shaken to facilitate derivastion and then immediately 
injected onto an X-Terra RP18 (5 μm, 4.6 mm × 150 
mm) column of the Waters HPLC system equipped 
with a 626 pump, a fluorescence detector JASCO FP 
1520 (Jasco, Tokyo, Japan) plus autosampler (Waters, 
Milford, MA) with the flow rate of 1.2 mL/min.  The 
excitation and emission wavelengths were 442 and 
480 nm, respectively. Each amino acid was 
quantified by the calibration curve of the authentic 
standards. 
 
2.5. Statistical analysis  

All analyses were replicated three times.  
Each data presented as means ± standard deviation. 
The data were statistically analyzed one-way 
analyses of variance followed by Duncan’s multiple 
range tests (SPSS 12.0). Difference with p value less 
than 0.05 was considered statistically significant. 
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After multiple comparisons, the means in the 
following table and figures were followed with 
different small letter “a-d” based on their values and 
statistical differences. In the case that a mean was 
followed with “ab”, this mean was not significantly 
different from a mean with “a”, and was not 
significantly different from another mean with “b”. 
However, means with different letters were 
significantly different at the level of 0.05. 
 
3. Results and Discussion  

Table 1 shows the free sugar contents in the 
Grifola frondosa mycelial extracts cultivated on 
citrus waste and their substrates. The free sugars 
found were fructose (11.0 - 168.4 mg/g), glucose (1.7 
- 108.1 mg/g), sucrose (8.4 - 75.3 mg/g) and maltose 
(13.5 - 21.1 mg/g). Fructose (168.4 mg/g) had the 
highest concentration on a dry weight basis in the 
extract of Grifola frondosa mycelia cultivated on 
premature Hallabong fruit drop substrate (Table 1). 
The fructose and glucose contents were significantly 
higher, whereas maltose content was significantly 
lower in the extracts of Grifola frondosa mycelia 
cultivated on premature Hallabong fruit drop 
substrate than in the mushroom extracts cultivated on 
citrus peel substrate (p < 0.05) (Table 1). 

 
Table 1.  Free sugar composition of Grifola frondosa 

mycelium cultivated on citrus waste substrate 
Free 
sugar 
(mg/g 
dry 
matter) 

Citrus peel 
substrate 

Premature 
Hallabong 
substrate 

Grifola 
frondosa 

cultivated on 
citrus peel 

Grifola 
frondosa 

cultivated on 
premature 
Hallabong 

Fructose 11.0±0.71*,a 111.5±5.19b 13.1±0.22a 168.4±5.30c 
Glucose 8.0±0.10a 108.1±3.80b 1.7±0.73c 37.9±0.71d 
Sucrose 11.8±1.05a 75.3±1.84b 8.4±3.39a 10.1±1.16a 
Maltose 16.4±0.36a 13.5±0.29b 21.1±1.33c 17.7±0.93a 
*Mean ± S.D. for n=3; a~dValues with different 
superscripts in a row are significantly different (p < 
0.05). 

 
Comparison between the results obtained 

using the two mushrooms grown on the citrus waste 
and their substrates showed that fructose and maltose 
were significantly higher in mushroom extracts than 
those in their substrates (p < 0.05) (Table 1). On the 
contrary, glucose and sucrose were declined in 
mushroom extracts using citrus peel (1.7 and 8.4 
mg/g) and premature Hallabong (37.9 and 10.1 mg/g) 
as substrate than in their substrates (8.0 and 11.8 
mg/g, and 108.1 and 75.3 mg/g, respectively). 
Sucrose was the only sugar which demonstrated no 
difference between mushrooms cultivated on citrus 
wastes (Table 1). Glucose has been associated with 
bitter flavor, and the taste attribute of sweetness 
decreased with increasing content of bitter glucose, 
influencing consumer acceptance (Bail et al., 2003).  

The type of sugar has an effect on flavor in addition 
to sweetness: Fructose is 5 times sweeter than 
maltose (Biester et al., 1925). Therefore, the high 
fructose and low glucose contents in mushrooms 
grown on citrus wastes would give rise to the sweet 
taste of Grifola frondosa (Table 1). This implied that 
citrus waste as substrate could possibly influence on 
flavor of Grifola frondosa.   

 
Table 2.  Non-volatile organic acid composition of 

Grifola frondosa mycelium cultivated on citrus waste 
substrate 

Organic 
acid 
(mg/g dry 
matter) 

Citrus peel 
substrate 

Premature 
Hallabong 
substrate 

Grifola 
frondosa 

cultivated on  
citrus peel  

Grifola 
frondosa 

cultivated on 
premature 
Hallabong 

Oxalic  0.02±0.004*,a 0.32±0.026b 0.02±0.008a 1.7±0.22c 
Tartaric  1.4±0.03 2.4±0.06 1.7±0.14 2.8±1.46 
Succinic  1.3±0.16a 3.5±0.16b   2.3±0.09ab  6.5±0.96c 
Lactic  145.4±0.26a 108.6±1.01b 181.2±7.37c 172.9±4.17c 
*Mean ± S.D. for n=3; a~c Values with different 
superscripts in a row are significantly different (p < 
0.05). 

 
Organic acids can be one of the compounds 

studies for its potential as flavor enhancers. Organic 
acids not only elicit sourness but also contribute to 
bitter and astringent taste quality (Thomas and 
Lawless, 1995; Kang et al., 2007). The composition 
and concentration of organic acids in mushroom are 
major factors in influencing their taste and flavor, and 
some organic acids contribute to antioxidant activity 
(Valentao et al., 2005). Hence, we investigated the 
effect of citrus waste substrates on the organic acids 
composition of Grifola frondosa in the following 
experiments. Four non-volatile organic acid contents 
of Grifola frondosa mycelia cultivated on citrus 
wastes and their substrates are shown in Table 2. 
These include lactic acid (108.6 - 181.2 mg/g), 
succinic acid (1.3 - 6.5 mg/g), tartaric acid (1.4 - 2.8 
mg/g) and oxalic acid (0.02 - 1.7 mg/g). The results 
showed that lactic acid is the major organic acid 
found in mushrooms cultivated on citrus wastes and 
their substrates. The contents of lactic acid were 
significantly higher in the extracts of mushrooms 
grown on the citrus wastes than those in their 
substrates (p < 0.05), with the highest content found 
in the mushroom extracts cultivated on citrus peel 
(181.2 mg/g) (Table 2). In addition, mushroom 
extracts using premature Hallabong drop as a 
substrate show more succinic (6.5 mg/g) and oxalic 
(1.7 mg/g) acid contents than those of its substrate 
(3.5 and 0.32 mg/g), respectively (p < 0.05). 
However, no significant difference in tartaric content 
between mushrooms and their substrates was 
observed in this study (Table 2).  
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Table 3.  Free amino acid composition of Grifola 
frondosa mycelium cultivated on citrus waste 

substrate 

Amino acid 
(mg/g dry 
matter) 

Citrus peel 
substrate 

Premature 
Hallabong 
substrate 

Grifola 
frondosa 
cultivated 
on citrus 

peel  

Grifola 
frondosa 

cultivated on 
premature 
Hallabong 

L-alanine 5.7±0.78*,a 11.3±1.24b 6.2±1.07a 14.8±2.36b 
L-aspartic  3.1±0.66a 3.3±1.17a 2.0±0.36b     2.9±0.41a 
L-glutamic  7.9±2.24a 11.7±3.13b 9.2±2.46a 13.4±3.01b 
L-histidine 3.3±1.43a   3.6±1.04a 0.8±0.08b     0.7±0.03b 
L-isoleucine 0.2±0.01 0.2±0.02 0.1±0.03 0.1±0.04 
L-leucine 0.2±0.01 0.3±0.01 0.2±0.01 0.3±0.02 
L-tyrosine 0.2±0.01a   0.8±0.04c 0.5±0.02b     0.6±0.02b 
L-valine 0.5±0.02a   0.7±0.05b   0.7±0.04b     0.8±0.03c 

*Mean ± S.D. for n=3; a~c Values with different 
superscripts in a row are significantly different (p < 
0.05) 

 
Free amino acids play an important role in 

the taste of mushroom (Mau et al., 1998). Thus, the 
quantitative analysis of free amino acids in Grifola 
frondosa grown on citrus wastes and their substrates 
is indispensable for the effective utilization of citrus 
wastes. Table 3 shows the free amino acid contents in 
the mushrooms and their substrates. Alanine (5.7 - 
14.8 mg/g), aspartic acid (2.0 - 3.3 mg/g), glutamic 
acid (7.9 - 13.4 mg/g) and histidine (0.7 - 3.6 mg/g) 
were the major amino acids in the mushrooms and 
their substrates. Tabata et al. (2004) identified 15 
amino acids in Grifola frondosa cultivated on 
sawdust and log substrates: the major one was 
alanine, aspartic acid, glutamic acid, histidine, and 
tyrosine (Tabata et al., 2004). However, our present 
results show that tyrosine is not major free amino 
acid. 

Aspartic and glutamic acids are 
monosodium glutamate-like (MSG-like) components 
which give the most typical mushroom taste 
(Yamaguchi et al., 1971). MSG-like and sweet taste 
amino acids such as alanine would mainly be 
responsible for the attractive taste of Grifola frondosa.  
In the present study, the content of alanine, aspartic 
acid and glutamic acid were significantly higher for 
Grifola frondosa mycelial extract cultivated on 
premature Hallabong substrate (14.8, 2.9 and 13.4 
mg/g) than those for Grifola frondosa mycelial 
extract cultivated on citrus peel substrate (6.2, 2.0 
and 9.2 mg/g) (p < 0.05) (Table 3). These contents of 
mushroom cultivated on premature Hallabong drop 
were 1.4- to 7-fold higher than those of Grifola 
frondosa mycelia cultivated on sawdust (2.2, 1.6 and 
8 mg/g) and log (3.1, 1.3 and 9.1 mg/g) substrates 
(Tabata et al., 2004).  Moreover, the contents of bitter 
and tasteless amino acids histidine, tyrosine and 
valine in our study were appreciably lower in the 
mushrooms cultivated on citrus wastes than on 

sawdust (1.53, 1.77 and 0.96 mg/g) and log (0.94, 
0.73 and 0.91 mg/g) substrates (Tabata et al., 2004).  
These findings indicate that citrus waste substrate 
may be responsible for the better taste of Grifola 
frondosa mycelia as compared with conventional 
substrate.  

Together with these results, citrus waste 
could be utilized as a practical substrate for 
promotion of the cultivation and consumption of 
Grifola frondosa. Furthermore, the bioconversion of 
non-conventional substrates such as fruit peel and 
premature fruit drop by citrus offers a viable 
alternative use for these abundant agricultural wastes.  
This is not only useful in mushroom cultivation, but 
it will also keep the area green and environment good.  
A further sensory evaluation is in progress to confirm 
the findings of chemical compositions.  
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Abstract: Based on corrosion action caused by stray current electrolysis, it is possible to use such concept as a new 
technique to destroy metallic structure of the land mines. This new technique saves a lot of money, effort and time. 
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1. Introduction 
 Dating minefields to World War II, the focus of 
mine in Egypt in the Western Desert, El-Alamein, as 
well as some in the Sinai from the remnants of war. 
Those vast fields of others and a clear cause of many 
accidents and fallen because many of the victims, as 
they prevent the development and use of this land in 
agriculture or prospecting for oil and mineral wealth. 
There is a project Qattara Depression, which examine 
the possibility of generating electricity through the 
construction of the course conducts the 
Mediterranean Sea with Qattara Depression, but the 
project is not so far because of the following: The 
problem of mines (abandoned in the area of El 
Alamein since World War II) impede the 
implementation of the project 
 
2. Landmines 
2.1 Anti-personnel mines 
 Perhaps this type of mine is the most dangerous of 
all, which is a fundamental problem, and was the 
signing of the global conventions, which criminalize 
the use of anti-personnel mines but it is still a 
problem. Exploding anti-personnel mine if the weight 
of a certain weight, say not less than 80 kg for an 
adult, and over time due to factors rust and moisture 
and erosion, a minimum weight required for the mine 
to be exploded.  Then mine explosion shall be at any 
weight going through it. There are also types of 
mines have a wire connecting with each other and to 
stumble by a person unleash, and that there were 
several explosive charges. 
Change the location of minefields and by the time of 
the floods in the desert and the movement of 

vegetative growth in the region so it is extremely 
difficult to determine the beginning and the end of 
the mine sites to be exact. Issued an international 
treaty to ban the manufacture of anti-personnel 
mines, but the problem still exists in most parts of the 
world. Figure 1 shows an example of anti-personnel 
mine. 

 
Figure 1: Anti-Personnel Mine Components 

 
Figure 2: Anti-tank mine 
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2.2 Anti-tank mines 
 Those mines are usually addressed to repel tanks 
explode in practice if it had been passed by the higher 
weight of 150 kg, so it is possible for the soldiers and 
people to pass it safely without exploding. As well as 
exploding if passed by the carriers and to other 
equipment. Figure 2 shows an example of anti-tank 
mines 
 
3. Composition of land mine 
 Consists of landmines in the structure of plastic or 
material non-corrosive (structure was a metal in word 
war II), above an area of broad bottom pressure plate 
linked to «Yai» starts when step on the individual to 
blow up a shipment bombing initial in the middle 
(red zone in figure 1), which broke the explosive 
device core (on the sides ). In this way, similar to the 
way the bombing of the regular bullet and increase 
the effectiveness of the mine increased age. 
Configuration consists of the detailed mine filling 
fast ignition of gunpowder and Kheradeg toxic, fuse, 
spring and needle, and when the needle hit the 
ground vibration spring triggering fuse and this leads 
to the rapid explosion and this process takes one 
moment. 
 
4. Removal of Land mines 
 Require operations to remove mines a lot of time 
in light of the widening scope of the minefields and 
the  
 

absence of maps that have been developed on the 
basis of the minefields in times of war or change the 
terrain.  Usually assume the units of military 
engineers, mine-clearance tasks, at the outset open a 
safe road by minesweepers and then comes the role 
of the engineering teams art that clear the area, after 
cutting areas to equal areas, by the use of regular 
detectors for metal and explosives, and are dealing 
with mine all Separately, a process which involves a 
lot of risk, since in some cases, be mine booby traps 
in the form of mines on top of each other, so that 
continues to mine the top until they snap the bottom 
because it is not apparent, and that experience is very 
important in this area and caution in addition to 
Security commitment to safety rules and wear 
protective equipment when available to reduce the 
risks as much as possible. 
 
5. Stray Current Electrolysis 
 Dissimilar buried metals such as copper and steel 
can function as the poles of a galvanic cell, using 
moist soil as the electrolyte. Stray direct currents in 
soil may counteract the anti-corrosion effect of a 
cathodic protection system. Design of high voltage 
direct current transmission systems must take care so 
that current flowing in the earth does not cause 
objectionable corrosion to buried objects such as 
pipelines. Typically an electric railway will have at 
least one of the rails used as a return conductor for 
the traction current. 
 

 
 

Figure 3: Damage caused by stray current electrolysis
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 This rail is in contact with the earth at many 
places throughout its length. Since current will follow 
every parallel path between source and load, some 
part of the traction current will also flow through the 
earth. Where the railway uses direct current, this 
stray current can cause damage to other buried 
metallic objects by electrolysis and accelerate 
corrosion of metal objects in touch with the soil. 
Figure 3 shows an example of damage may takes 
place due to stray current electrolysis. 
 
 Stray current problems on pipelines arising from 
direct current transit systems and mining operations 
can be very severe. Solving such problems is more 
complicated. This is because of the continuously 
varying nature of exposure as the load on the DC 
power sources varies. This type of problem is limited 
to relatively small areas in Egypt “Cairo, 
Alexandria”. Electrified railroads operate on DC 
transit system, are operated normally overhead 
insulated feeder connected to positive bus of DC 
substation. The load current (which may be 
thousands of amperes) is supposed to return to the 
substation via tracks, which are connected to the 
negative bus at the substation. A common operating 
potential for transit system is 600 Volts. Because 
tracks are laid at the ground level and not insulated 
completely from earth. Some part of the load current 
will enter the ground where the tracks are most 
positive and take an earth back to substation. 
Pipelines in the area constitute a good return path for 
a portion of the earth current. Such a pipeline will 
carry the current to location in the vicinity of the DC 
substation where it will flow from the pipeline to 
earth and return to the negative bus of the substation.  
Severe pipe corrosion will result if corrective 
measure are not used. Where the pipeline is picking 
up current it is receiving cathodic protection. In 
severe cases, the pipeline may be many volts negative 
to adjacent earth in this area and, at the same time, 
many joints in the pipeline, there may be enough 
driving voltage to force current to bypass the joint 
and corrode the pipe on the side where the current 
leaves the pipe. The best solution to this problem is to 
know the area where the current leave the pipe and 
connect it with a feeder to the negative bus on the 
substation. This means that no current will leave 
passing in the ground “i.e. electrolyte”, no ionization 
will arise. 
 The return path of the stray current will not only 
be a pipeline but also, telephone cable, power cable, 
bridges, …etc. Any buried structures will suffer from 
it. 
 
 N.B. One Ampere per year will cause a loss of 
steel equal to approximately 10kg.   

6. This Patent 
1. To handle all mines in a filed as one unit instead 

of handling each mine alone.  
2. That’s to say, to destroy all mines in the field 

together in one time. 
3. Time to destroy all mines in the field, in one time 

by using this new technique,  is too much less 
than the sum of all individual time removal  for 
each one by the old techniques        

4. Cost of destroying all mines together in the field 
in one time is too much less than that of old 
techniques 

5. Perimeter of mines’ field is a must to be defined 
by safe roads. 

 
6.1   Patent Idea 
 Acceleration of corrosion process by considering 
all land mines in a field to be in the cathodic zone of 
a system of cathodic protection for an artificial 
metallic structure, say a pipeline.  The control in 
cathodic protection current of this artificial pipeline 
will equal to the control of the stray current outgoing 
from the land mines metallic material. That’s to say 
that: the corrosion rate of land mines in the cathodic 
zone will be controlled by the cathodic protection 
current flow to protect the pipeline. Equation 1 
governs the corrosion process of land mines by stray 
current electrolysis which is equal to: 
 
One DC Ampere Per Year = 10 Kg. Of Steel loss per 
each landmine exit                                                (1) 
 
In other words:  
 
If rectifier output is 10 A DC per year, this will equal 
to: 
 
= (10×10)/1 = 100 kg of metal loss per each landmine 
exit / year. 
= (10×10)/2 = 50 kg of metal loss per each landmine 
exit / 6 months 
= (10×10)/4 = 25 kg of metal loss per each land mine 
exit / 3 months 
= (10×10)/12 = 8.3 kg of metal loss per each land 
mine exit / month 
 
 Again, the distance between the CP ground bed 
and the scrap pipeline to be cathodically protected 
contain cascaded landmines. Landmines lie in 
cathodic zone which means corrosion takes place at 
each landmine current exit as per figure 5. 
 
 To understand the concept one time - landmines 
destroying technique, let us consider 10 cascaded 
land mines only for simplicity. 
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Then, if rectifier output is 10 A DC per year, this will 
equal to: 
 
= (10×10×10)/1 = 1000 kg of metal loss for all 10 
cascaded landmines exit / year. 
= (10×10×10)/2 = 500 kg of metal loss for all 10 
cascaded landmines exit / 6 months 
= (10×10×10)/4 = 250 kg of metal loss for all 10 
cascaded landmines exit / 3 months 
= (10×10×10)/12 = 83 kg of metal loss for all 10 
cascaded landmines exit / month 
 
Now, if the rectifier current is increased to be 100 A 
DC per year, this will equal to, as we will consider 
the 10 cascaded landmines: 
 
= (100×10×10)/1 = 10 ton of metal loss for all 10 
cascaded landmines exit / year. 
= (100×10×10)/2 = 5 ton of metal loss for all 10 
cascaded landmines exit / 6 months 
= (100×10×10)/4 = 2.5 ton of metal loss for all 10 
cascaded landmines exit / 3 months 
= (100×10×10)/12 = 833.33 kg of metal loss for all 
10 cascaded landmines exit / month 
   
 A proper design of this corrosion system such that 
the DC rectifier output will be according to time 
required for landmines metal loss in a field and of 
course it will be according to both landmines types 
and enclosure weight. And so on, by increasing 
rectifier output DC current the acceleration rate of 
metal loss (corrosion) of landmines in the field is  

increased. 
6.2   Procedures to Destroy Land Mines: 
One time - landmines destroying technique, please 
refer to figures 4 & 5 
Steps: 

1. Determine the perimeter of the land mines 
field 

2. Create save roads  such that to split the 
mines field into suitable equal areas 

3. By the use of impressed current system, 
build up a proper cathodic protection system 
for a pipeline such that land mines in one 
area to be located in the cathodic zone of the 
pipeline. 

4. Destroying time calculation: adjust CP 
rectifier output to control the corrosion rate 
of metallic parts of land mines in the 
pipeline cathodic zone. 

5. Then filling with sea water or fresh water 
each area, after complete land mines metal 
loss, until humidity reaches the explosive 
charge of the land mines. 

 
6.3 Example of Real Metal loss Due To Stray 
Current Electrolysis 
 Concrete rebars of a road crossing were corroded 
to great extent because of the reinforced concrete lies 
in the cathodic zone of the Arab Petroleum Pipe Line 
Company SUMED. Figure 6 & 7 show the corroded 
rebars while figure 8 compares the original size of 
rebar and the corroded one. 
  

 
Figure 4: General landmines area layout 
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Figure 5: how mines corroded in one time 
 

 

 
 

 

 
 

 
 

Figure 6: corroded rebars were subjected to the cathodic zone of SUMED pipeline 
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Figure 7: Example of corroded rebar 
  

 
 

Figure 8: Comparison between rebars before and after metal loss due to stray current electrolysis 
 
7. Conclusion 
 We can use the concept of metal loss in rebars due 
to stray current electrolysis to apply it to destroy the 
word war II metallic land mines. The metallic land 
mines field will be within the cathodic zone of a 
cathodically protected of any other metallic structure, 
say scrap pipeline. Acceleration of corrosion process 
of the metallic body of word war II land mines could 
be managed by the cathodic protection rectifier 

output in a system to protect this scrap pipeline 
cathodically. After metal loss process, explosion 
charge should be spoiled by suitable source of 
humidity say, by seawater feeding to the landmines 
field. 
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PRUH�HGXFDWLRQ�RIWHQ�PHDQV�OHDYLQJ�RQH¶V�IDPLO\�DQG�FRPPXQLW\� IRU� MREV� DQG� RSSRUWXQLWLHV� IRU�DGYDQFHPHQW� VRPHZKHUH� HOVH�� 7KH� IXWXUH� RI�.HQWXFN\�GHSHQGV�RQ�XSOLIWLQJ�WKH�TXDOLW\�RI�OLIH�DQG�HFRQRP\� RI� DOO� RI� .HQWXFN\�� 7KH� VRFLDO� DQG�HFRQRPLF�FRVWV�RI�QHJOHFW�RI� ODUJH�SDUWV�RI� WKH� VWDWH�ZLOO� GUDJ� GRZQ� WKH� UHVW� RI� WKH� VWDWH� DQG� VHULRXVO\�KLQGHU�LWV�FDSDFLW\�WR�FRPSHWH�LQ�WKH�JOREDO�HFRQRP\��0XFK� OLNH� VWUDWHJLHV� WR� FXUE� HSLGHPLF�� VWUDWHJLHV� WR�UHGXFH�LOOLWHUDF\�DQG�UDLVH�WKH�HGXFDWLRQDO�DWWDLQPHQW�RI� .HQWXFN\¶V� SRSXODWLRQ� PXVW� LQFOXGH� ERWK� VKRUW�WHUP�HIIRUWV� WR� IDFH� WKH� LPPHGLDWH� FULVHV� DV�ZHOO� DV�ORQJ�WHUP� VWUDWHJLHV� WR� JHW� DW� WKH�XQGHUO\LQJ� FDXVHV��6KRUW�WHUP� FULVHV� LQFOXGH� WKH� LPSHUDWLYH� WR� NHHS�KHOSLQJ� ZHOIDUH� FOLHQWV� PDNH� WKH� WUDQVLWLRQ� IURP�ZHOIDUH�WR�ZRUN�ZLWKLQ�WKH�FRQVWUDLQWV�RI�IHGHUDO�DQG�VWDWH� PDQGDWHV� DQG� WKH� QHHG� WR� WUDLQ� ZRUNHUV� IRU�LPPHGLDWH�HPSOR\HU�GHPDQGV��/RQJ�WHUP�SUHYHQWLRQ�PXVW� DGGUHVV� WKH� XQGHUO\LQJ�� SHUVLVWHQW� SUREOHPV� RI�WKH� VWDWH¶V� HFRQRPLF� VWUXFWXUH� DV� ZHOO� DV� WKH� ORZ�DZDUHQHVV��LI� QRW� DSSUHFLDWLRQ��DPRQJ� VHJPHQWV� RI�WKH� SRSXODWLRQ� RI� WKH� YLWDO� FRQQHFWLRQ� DPRQJ�HGXFDWLRQ�� HPSOR\PHQW�� DQG� LPSURYHG� VWDQGDUGV� RI�OLYLQJ��DGXOW�ZKR�LV�DEOH�WR�UHFRJQL]H�WKHLU�QHHGV��+H�LV�ZKR�NQRZV�ZKDW�ZLOO��5HIHUV�WR�LQGLYLGXDO�DGXOWV�LQ�WKHLU�OLYHV� FURVV� DQG� XQGHUVWDQG� WKHLU� UHVSRQVLELOLWLHV� DQG�KDV� DFFHSWHG� WKH� UROH� LV� VRFLDO�� $GXOW� OHDUQHUV� DUH�RIWHQ�WKRVH�WKDW�GLVWLQJXLVK�HDFK�RWKHU�DQG�KDYH�PDQ\�
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$GXOW�HGXFDWLRQ�JRDOV���D��/LWHUDF\�JRDOV��D�� 7R� SURYLGH� SULPDU\� HGXFDWLRQ� DQG�WR�DOORZ�RWKHU�DGXOWV�WR�OHDUQ�VNLOOV�GXULQJ�FKLOGKRRG� DQG� \RXWK� KDYH� EHHQ� GHSULYHG�RI�WKHP��E�� ,QFUHDVH� WKH� DELOLW\� DQG� VNLOOV� IRU�DGXOWV�RYHU�WKH�H[HFXWLYH�JRYHUQPHQW�DQG�FRPPXQLW\�SURJUDPV��F�� 3UHSDUDWLRQ� RI� SURJUDPV� DQG�FODVVHV� WKDW� IRUP� WKH� DGXOW� LQWHOOHFWXDO�GHYHORSPHQW�LV�GHGLFDWHG�WR�WKH�JRDO��JHW�D�MRE�RU�GHJUHH�LV�EHWWHU��G�� ,QFUHDVHG� FRQILGHQFH� LQ� DGXOWV��WKURXJK� LQFUHDVHG� DZDUHQHVV� DQG�NQRZOHGJH��H�� UDLVLQJ� DZDUHQHVV� RI� DGXOW� LQWHUHVW�WR�SDUWLFLSDWH�LQ�GHFLVLRQ�PDNLQJ�I�� WR� UDLVH� DZDUHQHVV� RI� FLWL]HQV�ULJKWV��WKHLU�GXWLHV�DQG�UHVSRQVLELOLWLHV�J�� $GXOWV� GHYHORS� DELOLWLHV� WR� VROYH�SUREOHPV�RI�SHUVRQDO�DQG�VRFLDO�K�� WR� LQIRUP� DGXOWV� WKH� VNLOOV� DQG�WDOHQWV��L�� 6SUHDG� NQRZOHGJH� DERXW� WKHLU�KHULWDJH��E��YRFDWLRQDO�WUDLQLQJ�REMHFWLYHV����� $GXOWV� HTXLS� WKH� VNLOOV�QHFHVVDU\�IRU�VXEVLVWHQFH���

��� 7R� SURYLGH� VWDIILQJ� WR�SURPRWH� LQGXVWU\� DQG� HFRQRP\�� WKH�WKLUG���� WKH� HOLPLQDWLRQ� RI� FODVV�GLIIHUHQFHV�DQG�DFKLHYH�VRFLDO�HTXDOLW\����� 7UDLQLQJ� RI� ZRUNHUV�ZLWK� WKHLU� HPSOR\PHQW� FRQGLWLRQV� DQG�LQGXVWULDO�YDULDEOHV�DUH�����FRQVLVWHQW��

'HILQLWLRQ�RI�$QGUDJRJ\�
WHUP�DQGUDJRJ\��WKH�WHDFKLQJ�RI�DGXOWV�DV�RSSRVHG�WR�SHGDJRJ\�� WKH� WHDFKLQJ� RI� FKLOGUHQ�� DQG� TXHVWLRQV�ZKHWKHU� LW� VKRXOG� UHODWH� PRUH� WR� D� W\SH� RI� OHDUQHU�UDWKHU� WKDQ� WKH� DJH� RI� WKH� OHDUQHU�� 7KH� EORJJHU� LV�*ZHQ��6KH�GHVFULEHV�KHU�EORJ�DV��D�UHIOHFWLRQ�RQ�WKH�HGXFDWLRQDO�SURFHVV�E\�WHDFKHUV�ZRUNLQJ�WR�WUDQVIRUP�WKHLU� ZRUN� LQWR� D� PRUH� OHDUQHU�FHQWHUHG�� HYLGHQFH�EDVHG��DQGUDJRJLFDO�DIIDLU���
*ZHQ� VXJJHVWV� WKDW� WKH� WUDQVLWLRQ� LQ� D� VWXGHQW� IURP�QHHGLQJ� WR� EH� VSRRQ�IHG� OHDUQLQJ� WR� D� PRUH�LQGHSHQGHQW� VWDWH� RI� VHHNLQJ� VRPHWLPHV� KDSSHQV� DV�HDUO\�DV�PLGGOH�VFKRRO��ZKLOH�VRPH�DGXOWV�LQ�JUDGXDWH�VFKRRO�DUH�VWLOO�DVNLQJ���,V�WKLV�RQ�WKH�WHVW"���
7KH� TXHVWLRQ� LV� DQ� H[FHOOHQW� RQH� DQG� *ZHQ� GRHV� D�JUHDW�MRE�RI�SXWWLQJ�LW�IRUWK��,Q�KHU�H[DPLQDWLRQ�RI�WKH�ZRUG�DQG�LWV�PHDQLQJ��VKH�SXWV�UHVSRQVLELOLW\�RQ�ERWK�WKH�VWXGHQW�DQG�WKH�WHDFKHU��7KH�ZRUG�DQGUDJRJ\�WKHQ�EHFRPHV�D�IOXLG�WHUP�UHIHUULQJ�WR�WKDW�GHYHORSPHQWDO�SRLQW� DW� ZKLFK� DQ� LQGLYLGXDO� VWXGHQW� EHFRPHV� DEOH�DQG� LQWHUHVWHG� LQ� DFFHSWLQJ� UHVSRQVLELOLW\� IRU� KLV� RU�KHU� RZQ� OHDUQLQJ�� 7KH� WHDFKHU
V� UHVSRQVLELOLW\� LV� WR�UHFRJQL]H� ZKHQ� WKDW� KDV� KDSSHQHG� DQG� UHVSRQG�DFFRUGLQJO\�� JHWWLQJ� RXW� RI� WKH� VWXGHQW
V� ZD\� DQG�SURYLGLQJ� WKH� VXSSRUW� QHHGHG� IRU� WKHLU� LQGLYLGXDO�SXUVXLW���
DGXOW� HGXFDWLRQ� LQ� WKH� ORFDO� DJULFXOWXUDO� HGXFDWLRQ�SURJUDP� LV� DQ� HVVHQWLDO� FRPSRQHQW� RI� WKH� �WRWDO��SURJUDP��2IIHULQJ�DGXOW�HGXFDWLRQ�SURJUDPV�KHOSV�WR�NHHS� IDUPHUV� DQG� DJULEXVLQHVV� HPSOR\HHV� EHWWHU�LQIRUPHG� RI� FXUUHQW� WUHQGV� DQG� SURYLGHV� WKHP� ZLWK�RSSRUWXQLWLHV�WR�OHDUQ�QHZ�VNLOOV�DQG�LPSURYH�H[LVWLQJ�RQHV��6XFFHVVIXO� DGXOW� HGXFDWLRQ� SURJUDPV� GHYHORS� DQG�XWLOL]H� DQ�$JULFXOWXUDO� (GXFDWLRQ�3URJUDP�$GYLVRU\�&RPPLWWHH�WR�DVVHVV�WKH�LQIRUPDWLRQDO�QHHGV�RI�DGXOWV�LQ�WKH�FRPPXQLW\��$JULFXOWXUH�WHDFKHUV�VKRXOG�XWLOL]H�WKH� H[SHUWLVH� DQG� FRPPXQLFDWLRQV� OLQN�� ZKLFK� DQ�HIIHFWLYH� DGYLVRU\� FRPPLWWHH� SURYLGHV�� 6SHFLILFDOO\��WKH� DGYLVRU\� FRPPLWWHH� VKRXOG� EH� DVNHG� WR� SURYLGH�
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DGYLFH� UHJDUGLQJ� SODQQLQJ�� FRQGXFWLQJ�� DQG�HYDOXDWLQJ�WKH�DGXOW�HGXFDWLRQ�SURJUDP�LQ�DJULFXOWXUH��$GXOW� HGXFDWLRQ� SURJUDPV� LQ� DJULFXOWXUH� VKRXOG�HPSKDVL]H� SUDFWLFDO� DSSOLFDWLRQ� RI� WKH� LQIRUPDWLRQ�SUHVHQWHG��7RSLFV� DQG� LQIRUPDWLRQ� LQFOXGHG� LQ� DGXOW�SURJUDPV�VKRXOG�EH�SURYLGHG�ZKLFK�IXOILOOV�QHHGV�RI�WKH� ORFDO� FRPPXQLW\�� 3URYLGLQJ� LQIRUPDWLRQ� ZKLFK�FDQQRW�EH�DSSOLHG�WR�VROYH�D�ORFDO�SUREOHP�RU�DGGUHVV�D ORFDO� LVVXH� ZLOO� JHQHUDOO\� EH� YLHZHG� DV� IULYRORXV�DQG� RYHU� WLPH� ZLOO� UHVXOW� LQ� GHFUHDVHG� LQWHUHVW� �L�H��SDUWLFLSDWLRQ��LQ�WKH�DGXOW�HGXFDWLRQ�SURJUDP��7KH� UROH� RI� WKH� DJULFXOWXUH� WHDFKHU� VKRXOG� EH� DV� D�IDFLOLWDWRU�RI�WKH�OHDUQLQJ�SURFHVV��0RVW�DGXOWV�UHMHFW�WKH� WUDGLWLRQDO� WHDFKHU�VWXGHQW� UHODWLRQVKLS��ZKLFK� LV�QHFHVVDU\� WR� PDLQWDLQ� LQ� VHFRQGDU\� SURJUDPV��7HDFKHUV�VKRXOG�EH�HQFRXUDJHG�WR�YLHZ�WKHPVHOYHV�DV�SDUWQHUV� ZLWK� DGXOW� SDUWLFLSDQWV� LQ� WKH� OHDUQLQJ�SURFHVV�� 7KH� GHPRFUDWLF� SKLORVRSK\� RI� VKDUHG�UHVSRQVLELOLW\� IRU� SODQQLQJ�� FRQGXFWLQJ�� DQG�HYDOXDWLQJ� DGXOW� HGXFDWLRQ� SURJUDPV� GLVWLQJXLVKHV�DGXOW�HGXFDWLRQ�IURP�VHFRQGDU\�HGXFDWLRQ��$ ORFDO�SODQ�IRU�DGXOW�HGXFDWLRQ�LQ�DJULFXOWXUH�VKRXOG�FRQVLVW� RI� WZR�PDMRU� FRPSRQHQWV��1DPHO\�� D� EURDG�VWDWHPHQW�RI�SKLORVRSK\��JRDOV��DQG�REMHFWLYHV�RI�WKH�ORFDO� DGXOW� HGXFDWLRQ� SURJUDP�� DQG� DQ� DQQXDO�FDOHQGDU�RI�SURJUDP�DFWLYLWLHV���$GXOW� HGXFDWLRQ� LQ� DJULFXOWXUH� LV� LPSRUWDQW� IRU�FRQWLQXHG� FRPPXQLW\� SURVSHULW\�� JURZWK�� DQG�LPSURYHPHQW��

&RQWLQXLQJ�(GXFDWLRQ��

&RQWLQXLQJ� HGXFDWLRQ� LV� D� EURDG� WHUP�� ,Q� WKH� PRVW�JHQHUDO�VHQVH��DQ\�WLPH�\RX�UHWXUQ�WR�D�FODVVURRP�RI�DQ\�NLQG�WR�OHDUQ�VRPHWKLQJ�QHZ��\RX�DUH�FRQWLQXLQJ�\RXU� HGXFDWLRQ�� $V� \RX� FDQ� LPDJLQH�� WKLV�HQFRPSDVVHV� HYHU\WKLQJ� IURP� JUDGXDWH� GHJUHHV� WR�OLVWHQLQJ�WR�SHUVRQDO�GHYHORSPHQW�&'V�LQ�\RXU�FDU���

&RPPRQ�7\SHV�RI�&RQWLQXLQJ�(GXFDWLRQ��

��� (DUQLQJ� D� *('�� WKH� HTXLYDOHQW� RI� D� KLJK�VFKRRO�GLSORPD����� 3RVW�VHFRQGDU\�GHJUHHV�VXFK�DV�D�EDFKHORU¶V��RU� JUDGXDWH� GHJUHHV� VXFK� DV� D� PDVWHU¶V� RU�GRFWRUDWH����� 3URIHVVLRQDO�FHUWLILFDWLRQ����� 2Q�WKH�MRE�WUDLQLQJ����� (QJOLVK�DV�D�VHFRQG�ODQJXDJH����� 3HUVRQDO�GHYHORSPHQW�
��� 7KH� PHWKRGV� LQYROYHG� LQ� DFKLHYLQJ�FRQWLQXLQJ� HGXFDWLRQ� DUH� MXVW� DV� GLYHUVH�� <RXU�

VFKRRO� FDQ� EH� D� WUDGLWLRQDO� FODVVURRP� RU� D�FRQIHUHQFH� FHQWHU� QHDU� D� EHDFK��<RX�PLJKW� VWDUW�EHIRUH� GDZQ� RU� VWXG\� DIWHU� D� GD\� RI� ZRUN��3URJUDPV� FDQ� WDNH� PRQWKV�� HYHQ� \HDUV�� WR�FRPSOHWH��RU� ODVW� MXVW� D� IHZ�KRXUV��<RXU� MRE�FDQ�GHSHQG� RQ� FRPSOHWLRQ�� DQG� VRPHWLPHV�� \RXU�KDSSLQHVV�� &RQWLQXRXV� OHDUQLQJ�� QR� PDWWHU� KRZ�ROG�\RX�DUH��KDV�FOHDU�EHQHILWV�� IURP�ILQGLQJ�DQG�NHHSLQJ�WKH�MRE�RI�\RXU�GUHDPV�WR�UHPDLQLQJ�IXOO\�HQJDJHG�LQ�OLIH� LQ�\RXU�ODWHU�\HDUV�� ,W¶V�QHYHU�WRR�ODWH��6R�ZKDW� LV� LW� \RX�ZDQW� WR� OHDUQ�RU�DFKLHYH"�+DYH�\RX�EHHQ�PHDQLQJ� WR�JR�EDFN� WR� VFKRRO� WR�HDUQ�\RXU�*('"�<RXU�EDFKHORU¶V�GHJUHH"�,V�\RXU�SURIHVVLRQDO��
�
&RQFOXVLRQ���0DWHULDO� RIWHQ� VHW� GLIIHUHQW� W\SHV� RI� PDWHULDOV� DQG�HGXFDWLRQDO� FRQWHQW� LQ�ERRNV� DQG�SDPSKOHWV�� ERRNV��WUDLQLQJ� JXLGHV�� WUDLQHUV�� HTXLSPHQW� DX[LOLDU\� DXGLR��YLVXDO� DQG� PDWHULDO� DUH� LQFOXGHG� VXFK� WKDW� GXULQJ�DFWXDO�WHDFKLQJ�VHVVLRQV��DUH�XVHG�LQ�WKH�WUDQVPLVVLRQ�DQG�FRQWHQW�EXW�DOVR� WR�DFKLHYH� WKH�JRDOV�RI�PDNLQJ�HGXFDWLRQ�SURJUDPV�DUH�LPSRUWDQW��$GGLWLRQDO� PDWHULDO� IRU� WKH� QH[W� VWDJH� RI� OHDUQLQJ�RIWHQ� PHDQV� WR� EH� H[SHFWHG� ZKHQ� GHYHORSLQJ� \RXU�OHDUQLQJ� VNLOOV� /HDUQHUV� WR� LQFUHDVH� DZDUHQHVV� DQG�HQMR\PHQW�RI�UHDGLQJ�DQG�VWXG\LQJ�WR�RSHUDWH��7R� LPSURYH� WKH� TXDOLW\� RI� OLIH�� OHDUQLQJ� PDWHULDOV�VKRXOG� UHLQIRUFH� WKH� VNLOOV� WKH\� DFTXLUHG� SUHYLRXV��7KLV�PDWHULDO�VKRXOG�KDYH�DFFHVV�WR�LQIRUPDWLRQ�DQG�SURYLGH� QHZ� WHFKQRORJ\�� VKRXOG� DOVR� KDYH� WR� PDNH�OHDUQLQJ� PRUH� IXQ�� $GGLWLRQDO� PDWHULDOV� VKRXOG�SURYLGH�RSSRUWXQLWLHV�IRU�OLWHUDF\�VNLOOV�WR�UHDG�DQG�WR�VWUHQJWKHQ�WKHLU�FRJQLWLYH�DZDUHQHVV��7UDFN�PDWHULDOV��FRQWLQXHG��ZKLFK�LQFUHDVHG�OLWHUDF\�VNLOOV� DQG� NQRZOHGJH� JDLQHG� LV� DOVR� HIIHFWLYH� LQ�HQULFKLQJ� OHDUQLQJ� HQYLURQPHQW� IRU� OHDUQHUV� DUH�LPSRUWDQW�� 3DUWLFLSDWRU\� PDWHULDOV� WR� HQVXUH� WKH�SDUWLFLSDWLRQ�RI� OHDUQHUV� LQ� WKH� OHDUQLQJ�SURFHVV� DQG�FRGLILFDWLRQ� DUH� LQFOXGHG� RXW� RI� FODVV� DFWLYLWLHV��GLDORJXH��UROH�SOD\LQJ��HWF��/HDUQLQJ� DFWLYLWLHV� VXFK� DV� DFWLYLWLHV� RXWVLGH� WKH�FODVVURRP��GLDORJXH��UROH�SOD\LQJ�DQG�����$QRWKHU�W\SH�RI� FRQWHQW� LV� SUHVHQWHG�� 'XWLHV� DUH� SODFHG� RQ� WKH�OHDUQHU�� D� UHVRXUFH� IRU� GHYHORSLQJ�NQRZOHGJH�� VNLOOV�DQG�LQVLJKWV�KH�FRQVLGHUHG��&XUULFXOXP� FRQWHQW� RQO\� IURP� WKH� WUDLQLQJ� SURYLGHG�WR� OHDUQHUV� RU� QRW�� EXW� SXW� WRJHWKHU� WKHLU� OHDUQLQJ�WKURXJK�DFWLYLWLHV�WKDW�FDQ�LQIRUP�RU�GRHV��VNLOOV�DQG�DWWLWXGH� WR�DFKLHYH�� ,Q� WKLV�FDVH�� DSDUW� IURP� OHDUQLQJ�WKDW�WKH�DVVD\V�WDXJKW�OHDUQHUV�GLUHFWO\�WR�VXVWDLQDEOH�DQG�HIIHFWLYH�OHDUQLQJ�RFFXUV�LQ�KLV��$QRWKHU�ZD\�RI�SURYLGLQJ�FRQWHQW�WKDW�LV�HGXFDWLRQDO�DFWLYLWLHV� RXWVLGH� WKH� OHDUQLQJ� HQYLURQPHQW� SRVVLEOH�
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IRU� OHDUQLQJ�PRUH� DQG� EHWWHU� HQDEOHV� DGXOW� OHDUQHUV��)RU�H[DPSOH��KLWV�� ILHOG� WULS�H[SHULHQFHV� IRU� OHDUQHUV�RU� WUDQVIHU� LV� SURYLGHG�� GHYHORS� NQRZOHGJH�� LQVLJKW�DQG�VNLOOV�WKH\�ZLOO��6RPH�UHVHDUFK�ILQGLQJV�WKDW�FDQ�EH�D�OHDUQLQJ�SURFHVV�IRU�WKH�*XLGHOLQHV�IRU�WUDLQLQJ�RSHUDWLRQV�DUH�DSSOLHG��LV�JLYHQ�EHORZ����� �� 3UHSDUDWLRQ� IRU� DGXOWV� WR� OHDUQ� KRZ� PXFK� KH�GHSHQGV� RQ� SUHYLRXV� OHDUQLQJ�� .QRZOHGJH� WKDW� KDV�DFFXPXODWHG� EHFDXVH� RI� DQ� DELOLW\� WR� DEVRUE� QHZ�LQIRUPDWLRQ� PRUH� SHUVRQ� LV�� 3DVW� HGXFDWLRQDO�H[SHULHQFH�IHDWXUHV�D�GLYHUVH�JURXS�RI�DGXOW�OHDUQHUV��WKH� VWDUWLQJ� SRLQW� RI� DQ\� DFWLYLW\� RQ� WKH� GLYHUVLW\�WUDLQLQJ�LV�HPSKDVL]HG����� 3RVLWLYH� UHLQIRUFHPHQW� �UHZDUG�� OHDUQLQJ� WR�UHLQIRUFH�WKH�QHJDWLYH��SXQLVKPHQW��LV�PRUH�HIIHFWLYH��0DQ\� DGXOWV� EHFDXVH� RI� QHJDWLYH� H[SHULHQFHV� DW� WKH�EHJLQQLQJ�RI�VFKRROLQJ��DUH�ZHDN�DQG�DIUDLG��)HHOLQJ�RI� VXFFHVV� LQ� DGXOW� OHDUQLQJ� IRU� FRQWLQXRXV� OHDUQLQJ�DQG�DGXOW�SDUWLFLSDWLRQ�LV�HVVHQWLDO����� 7R� PD[LPL]H� OHDUQLQJ�� LQIRUPDWLRQ� PXVW� EH�SURYLGHG�DQ�RUJDQL]HG�PDQQHU��(QWULHV�FDQ�EH�VLPSOH�RU�FRPSOH[�FDQ�EH�DUUDQJHG�DURXQG�UHODWHG�FRQFHSWV�DUH� RUJDQL]HG�� 6WDUWLQJ� SRLQW� IRU� RUJDQL]LQJ� FRQWHQW�NQRZOHGJH� IRU� DGXOWV� DQG� DGXOWV� LV� OLQNHG� WR� SDVW�H[SHULHQFHV����/HDUQLQJ��HVSHFLDOO\�UHJDUGLQJ�VNLOOV�GHYHORSPHQW��ZLOO�EH�DGGHG�IUHTXHQWO\��� ��'XWLHV�DQG�PHDQLQJIXO�FRQWHQW� WKDQ�PHDQLQJOHVV�VXEMHFWV� DUH� OHDUQHG� PRUH� HDVLO\� DQG� DUH� ODWHU�IRUJRWWHQ�� 7KLV� LVVXH�� HVSHFLDOO\� IRU� ROGHU� DGXOW�OHDUQHUV� LV� WUXH�� &KDOOHQJHV� RI� DGXOW� OHDUQLQJ�IDFLOLWDWRUV�E\�WKH�ZD\�WKDW�FRQWHQW�ZDV�VLJQLILFDQWO\�DVVRFLDWHG�ZLWK�WKH�H[SHULHQFHV�DQG�QHHGV�RI�OHDUQHUV�LV���

&RUUHVSRQGLQJ�$XWKRU��0RMWDED�6DGLJKL��0DUYGDVKW�%UDQFK��,VODPLF�$]DG�8QLYHUVLW\��0DUYGDVKW��,UDQ�(�PDLO��KRVVHLQ�����#\DKRR�FRP

5HIHUHQFH��� ��� %XGLQ��+�� �������� 7KH� FRPSXWHU� HQWHUV� WKH�FODVVURRP�� 7HDFKHUV� &ROOHJH� 5HFRUG�� ����������������� (JDQ�� .�� �������� ,PDJLQDWLRQ� LQ� 7HDFKLQJ�DQG� /HDUQLQJ�� &KLFDJR�� 8QLYHUVLW\� RI�&KLFDJR�3UHVV����� )DEU\��'��/��	+LJJV�� -��5�� ��������%DUULHUV�WR� WKH� HIIHFWLYH� XVH� RI� WHFKQRORJ\� LQ�HGXFDWLRQ�� &XUUHQW� VWDWXV�� -RXUQDO� RI�

(GXFDWLRQDO� &RPSXWLQJ� 5HVHDUFK�� ������������������� )OHWFKHU�:�� (��	'HHGV�� -�� 3���������&RPSXWHU� DQ[LHW\� DQG� RWKHU� IDFWRUV�SUHYHQWLQJ� FRPSXWHU� XVH� DPRQJ� 8QLWHG�6WDWHV� VHFRQGDU\� DJULFXOWXUDO� HGXFDWRUV��-RXUQDO�RI�$JULFXOWXUDO�(GXFDWLRQ������������������� )U\H��1����������7KH�(GXFDWHG�,PDJLQDWLRQ��7RURQWR�� &DQDGLDQ� %URDGFDVWLQJ�&RUSRUDWLRQ����� *LQVEXUJ��/���������� ,QWHJUDWLQJ� WHFKQRORJ\�LQWR� DGXOW� OHDUQLQJ�� ,Q� &�� +RSH\� �(G����7HFKQRORJ\�� EDVLF� VNLOOV�� DQG� DGXOW�HGXFDWLRQ�� *HWWLQJ� UHDG\� DQG� PRYLQJ�IRUZDUG��,QIRUPDWLRQ�6HULHV�1R�������SS����������� &ROXPEXV�� 2+�� &HQWHU� RQ� (GXFDWLRQ�DQG� 7UDLQLQJ� IRU� (PSOR\PHQW�� �(5,&�'RFXPHQW� 5HSURGXFWLRQ� 6HUYLFH� 1R�� ('�������������� *LQVEXUJ�� /��	(OPRUH�� -�� �������� &DSWXUHG�ZLVGRP�� ,QWHJUDWLQJ� WHFKQRORJ\� LQWR� DGXOW�OLWHUDF\� LQVWUXFWLRQ�� 1DSHUYLOOH�� ,/�� 1RUWK�&HQWUDO� 5HJLRQDO� (GXFDWLRQ� /DERUDWRU\���(5,&�'RFXPHQW�5HSURGXFWLRQ�6HUYLFH�1R��('�������������� *OHQQ�� $�� '�� �������� 7HFKQRORJ\� DQG� WKH�FRQWLQXLQJ�HGXFDWLRQ�RI�FODVVURRP�WHDFKHUV��3HDERG\� -RXUQDO� RI� (GXFDWLRQ�� ������� ������������ +DEHUPDV�� -XUJHQ�� �������� .QRZOHGJH� DQG�+XPDQ�,QWHUHVWV��%RVWRQ��%HDFRQ�3UHVV������ +DLU��-��)���$QGHUVRQ��5��(���7DWKDP��5��/���	 %ODFN�:�� &�� �������� 0XOWLYDULDWH� GDWD�DQDO\VLV� ��WK� HG����8SSHU� 6DGGOH�5LYHU��1-��3UHQWLFH�+DOO������ +DQVRQ�� .DUHQ�� �������� 3URVSHFWV� IRU� WKH�*RRG� /LIH�� (GXFDWLRQ� DQG� 3HUFHSWLYH�,PDJLQDWLRQ�� ,Q� .�� (JDQ� DQG� '�� 1DGDQHU��(GV���� ,PDJLQDWLRQ� DQG� (GXFDWLRQ�� 1HZ�<RUN��7HDFKHUV�&ROOHJH�3UHVV������ +DUG\�� %DUEDUD�� �������� 7RZDUGV� D� 3RHWLFV�RI�)LFWLRQ��$Q�$SSURDFK�7KURXJK�1DUUDWLYH��1RYHO��������������� +RSH\�� &�� �������7HFKQRORJ\� DQG� DGXOW�HGXFDWLRQ�� 5LVLQJ� H[SHFWDWLRQV�� $GXOW�/HDUQLQJ�������������������� ,VDKDN� +DURQ� 	� 'RUDLVDP\�� -�� ��������/LIHORQJ�HGXFDWLRQ�LQ�0DOD\VLD��$�JHQHUDO�VXUYH\��7KHVLV�0DV��80������ ������.XDOD�/XPSXU��8QLYHUVLWL�0DOD\D������ .LP� .�� �������� 3DUWLFLSDWLRQ� LQ� DGXOW�HGXFDWLRQ�LQ�WKH�8QLWHG�6WDWHV�������������8�6�� 'HSW�� 2I� (GXFDWLRQ�� 2IILFH� RI�(GXFDWLRQDO�5HVHDUFK�DQG�,PSURYHPHQW��
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���� .LQJ�� .�� 3�� �������� /HDUQLQJ� WKH� QHZ�WHFKQRORJLHV��6WUDWHJLHV�IRU�VXFFHVV��,Q�.��3�� .LQJ� 	� 3�� /DZOHU� �(GV���� 1HZ�SHUVSHFWLYHV� RQ� GHVLJQLQJ� DQG�LPSOHPHQWLQJ�SURIHVVLRQDO�GHYHORSPHQW�RI�WHDFKHUV�RI�DGXOWV��1HZ�GLUHFWLRQV�IRU�DGXOW�DQG�FRQWLQXLQJ�HGXFDWLRQ��9RO������SS����������6DQ�)UDQFLVFR��-RVVH\�%DVV������ .QRZOHV�� 0�� 6�� �������� 7KH� PRGHUQ�SUDFWLFH� RI� DGXOW� HGXFDWLRQ�� DQGUDJRJ\�YHUVXV� SHGDJRJ\�� $XWKRU� RI� WKH� &ODVVLF�,QIRUPDO� $GXOW� (GXFDWRU�� �UG� (GQ�� 1HZ�<RUN��$VVRFLDWLRQ�3UHVV������ .QRZOHV�� 0�� 6�� �������� $QGUDJRJ\� LQ�DFWLRQ�� $SSO\LQJ� PRGHUQ� SULQFLSOHV� RI�DGXOW�OHDUQLQJ��6DQ�)UDQFLVFR��-RVVH\�%DVV�,QF��3XE������ .QRZOHV�� 0�� 6�� �������� 7KH� PDNLQJ� RI�DGXOW� HGXFDWRU�� $Q� DXWRELRJUDSKLFDO�MRXUQH\�� �VW� (GQ�� 6DQ� )UDQFLVFR�� -RVVH\�%DVV�,QF��3XE������ .ROE�� 'DYLG� $�� �������� ([SHULHQWLDO�OHDUQLQJ�� ([SHULHQFH� DV� WKH� VRXUFH� RI�OHDUQLQJ�DQG�GHYHORSPHQW���VW�(GQ��8QLWHG�6WDWHV��)7�3UHVV������ .UDMQF��$����������$QGUDJRJ\��,Q�&ROOLQ��-��7���(G����/LIHORQJ�HGXFDWLRQ�IRU�DGXOWV��$Q�LQWHUQDWLRQDO� KDQGERRN�� �VW� (GQ�� 1HZ�<RUN��3HUJDPRQ�3UHVV������ /DQJ�� -�� 0�� �������� 7HFKQRORJ\� LQ� DGXOW�EDVLF� DQG� OLWHUDF\� HGXFDWLRQ�� $� UDWLRQDOH�DQG� IUDPHZRUN� IRU� SODQQLQJ� �5HVHDUFK�UHSRUW��� &KHQH\�� (DVWHUQ:DVKLQJWRQ�8QLYHUVLW\�� ,QVWUXFWLRQDO� 0HGLD� DQG�7HFKQRORJ\�� 5HWULHYHG� RQ� 1RYHPEHU� ���������� IURP�KWWS���FHKG�HZX�HGX�HGXFDWLRQ�*UDGXDWH([DPSOHV��-0/��(GXF����KWPO����� -DIIHH�� /�� /�� �������� $GXOW� OLWHUDF\�SURJUDPV�DQG�WKH�XVH�RI�WHFKQRORJ\��$GXOW�%DVLF�(GXFDWLRQ���������������������� -RUGDQ�:�� 5��	)ROOPDQ�� -�� 0�� ��������8VLQJ�WHFKQRORJ\�WR�LPSURYH�WHDFKLQJ�DQG�OHDUQLQJ�� +RW� WRSLFV�� 8VDEOH� UHVHDUFK��3DODWND��)/��1RUWKHDVW�)ORULGD�(GXFDWLRQDO�&RQVRUWLXP��6RXWKHDVWHUQ�5HJLRQDO�9LVLRQ�IRU� (GXFDWLRQ�� �(5,&� 'RFXPHQW�5HSURGXFWLRQ�6HUYLFH�('��������������� 0D]DQDK�0XKDPDG�	�$VVRFLDWHV����������$GXOW� DQG� FRQWLQXLQJ� HGXFDWLRQ� LQ�0DOD\VLD�� �VW� (GQ�� .XDOD� /XPSXU��8QLYHUVLWL�3XWUD�0DOD\VLD������ 0RRUH�0�� *��	.HDUVOH\�� *�� ��������'LVWDQFH� HGXFDWLRQ�$V\VWHPV� YLHZ��%HOPRQW�&$�:DGVZRUWK���

���� 2IILFH� RI7HFKQRORJ\� $VVHVVPHQW�� 8�6��&RQJUHVV�� �������� $GXOW� OLWHUDF\� DQG�QHZWHFKQRORJLHV�� 7RROV� IRU� D� OLIHWLPH��)LQDO� 5HSRUW� 1R�� 27$�6(7�������:DVKLQJWRQ�� '&�� *RYHUQPHQW� 3ULQWLQJ�2IILFH������ 1RU]DLQL� $]PDQ�� �������� +LVWRU\�� WUHQGV�DQG� VLJQLILFDQW� GHYHORSPHQW� RI� DGXOWV�HGXFDWLRQ� LQ� 0DOD\VLD� LQ� +,6725,$��-RXUQDO�RI�+LVWRULFDO�6WXGLHV��9RO��9,,��1R�����%DQGXQJ��+LVWRULD�8WDPD�3UHVV������ 3UDWW�� '�'�� �������� $QGUDJRJ\� DIWHU�WZHQW\�ILYH�\HDUV��1HZ�GLUHFWLRQV�IRU�DGXOW�DQG�FRQWLQXLQJ�HGXFDWLRQ��-RXUQDO�$UWLFOHV��6DQ�)UDQFLVFR��-RVVH\�%DVV�,QF��3XE������ 2OJUHQ�� &�� +�� �������� /HDUQLQJ� VWUDWHJLHV�IRU� OHDUQLQJ� WHFKQRORJLHV�� ,Q� (�� -�� %XUJH��(G���� 7KH� VWUDWHJLF� XVH� RI� OHDUQLQJ�WHFKQRORJLHV��1HZ�GLUHFWLRQV� LQ� DGXOW� DQG�FRQWLQXLQJ� HGXFDWLRQ� �9RO�� ���� SS�� �������6DQ�)UDQFLVFR��-RVVH\�%DVV������ 6DYD�� 6�� �������� $GXOWV¶� HGXFDWLRQ� LQ�5RPDQLD��(GXFDWLRQDO�� FXOWXUDO� DQG� VRFLDO�SROLWLFV�� 7KH� YROXPH� RI� WKH� ILUVW�1DWLRQDO�&RQIHUHQFH� RQ� $GXOWV¶� (GXFDWLRQ��7LPLVRDUD�� 7KH� $OPDQDFN� RI� %DQDW�3ULQWLQJ�+RXVH������ 6FKLILUQHW� &�� �������� &KDQJLQJ� $GXOWV¶�(GXFDWLRQ�� %XFKDUHVW�� )LDW� /X[� 3ULQWLQJ�+RXVH������ 6XWWRQ�6PLWK��%ULDQ�� �������� ,Q�6HDUFK� RI�WKH� ,PDJLQDWLRQ�� ,Q� .�� (JDQ� DQG� '��1DGDQHU� �(GV���� ,PDJLQDWLRQ� DQG�(GXFDWLRQ�� 1HZ� <RUN�� 7HDFKHUV� &ROOHJH�3UHVV������������



/LIH�6FLHQFH�-RXUQDO��������������������������������������������������������������������KWWS���ZZZ�OLIHVFLHQFHVLWH�FRP

KWWS���ZZZ�VFLHQFHSXE�QHW�OLIH OLIHVFLHQFHM#JPDLO�FRP��

5HODWLRQVKLS�EHWZHHQ�UXUDO�ZRPHQ�(PSOR\PHQW�DQG�HPSRZHUPHQW��$OLUH]D�%RODQGQD]DU�� � $EEDV�(PDPL�� DQG�0RMWDED�6DGLJKL� �

������0DUYGDVKW�%UDQFK��,VODPLF�$]DG�8QLYHUVLW\��0DUYGDVKW��,UDQ�
&RUUHVSRQGLQJ�DXWKRU��KRVVHLQ�����#\DKRR�FRP
$EVWUDFW�� (PSOR\PHQW� UDWH�� OLNH� DQ\� VRFLDO� DQG� HFRQRPLF� YDULDEOHV� GLUHFWO\� RU� LQGLUHFWO\� DUH� DIIHFWHG� E\� PDQ\�IDFWRUV�DPRQJ�ZKLFK�FDQ�EH�UHSRUWHG�WKH�SURGXFWLRQ�UDWH��LQYHVWPHQW��ZDJH�OHYHOV��SULFH�OHYHO��JRYHUQPHQW�SROLFLHV�DQG�IRUHLJQ�WUDGH��(DFK�RI�WKHVH�IDFWRUV�PD\�EH�SRVLWLYH�RU�QHJDWLYH�HIIHFWV�WR�EH�IROORZHG��6XFK�IDFWRUV�DQG�KRZ�WKH\�LPSDFW�RQ�HPSOR\PHQW�UDWHV��KDYH�D�JUHDW�LQIOXHQFH�LQ�SODQQLQJ�DQG�SROLF\�DQG�PDNLQJ�FRKHUHQW�DQG�HIILFLHQW�SROLF\� IRUPXODWLRQ�� +RZHYHU�� H[SHUWV� EHOLHYH� WKDW� &KLQD� LQ� FRQWUDVW� WR� RWKHU� QDWLRQV�� HVSHFLDOO\� GHYHORSLQJ�FRXQWULHV��SDUWLFLSDWLRQ�UDWH�RI�ZRPHQ�ODERU�IRUFH�LV�LQ�KLJK�OHYHO�DQG�DOVR�WKHLU�SDUWLFLSDWLRQ�UDWH�LQ�WKH�YLOODJHV�DUH�D�OLWWOH�PRUH�WKDQ�FLWLHV��+RZHYHU��WKLV�SDUWLFLSDWLRQ�LV�HYLGHQW�LQ�PRVW�DUHDV�WKDW�WKH�GRPLQDQW�IRUP�RI�HPSOR\PHQW�LV�DJULFXOWXUH��$VLGH�IURP�WKH�HFRQRPLF�UROH�RI�ZRPHQ�WKDW�FOHDUO\�KDV�EHHQ�PDGH�LQ�WKH�SDVW�GHFDGHV��WKH�YLWDO�UROH�RI�ZRPHQ�LQ�VRFLDO�DQG�FXOWXUDO�GLPHQVLRQV�RI�GHYHORSPHQW�SURFHVV�LQ�UXUDO�DUHDV�KDV�UHPDLQHG�KLGGHQ�IURP�WKH�SROOV��7KH\� WUDLQ� WKH� QH[W� JHQHUDWLRQ� RI� IDUPHUV� DQG� WHDFK� WKHP� WKH� QH[W� JHQHUDWLRQ� QHFHVVDU\� NQRZOHGJH�� $� &KLQHVH�SURYHUE�VD\V���,I�WUDLQLQJ�D�PDQ��MXVW�WUDLQLQJ�D�PDQ�EXW�LI�\RX�WHDFK�D�ZRPDQ�\RX�WHDFK�D�IDPLO\���:RPHQ�DUH�ORFDO�NQRZOHGJH�DQG�ORFDO�HGXFDWRUV�WKHPVHOYHV��LQ�SUHSDULQJ�DQG�SURYLGLQJ�IRRG��KHDOWK�WUHDWPHQWV�DQG�FXOWXUDO�YDOXHV�DUH�WKH�QH[W�JHQHUDWLRQ���>$OLUH]D�%RODQGQD]DU� � ��$EEDV�(PDPL� �DQG�0RMWDED�6DGLJKL��5HODWLRQVKLS�EHWZHHQ�UXUDO�ZRPHQ�(PSOR\PHQW�DQG�HPSRZHUPHQW��/LIH�6FLHQFH�-RXUQDO�����������������@��,661�������������KWWS���ZZZ�OLIHVFLHQFHVLWH�FRP�
.H\ZRUGV��(PSOR\PHQW��UXUDO�ZRPHQ��HPSRZHUPHQW��
���,QWURGXFWLRQ��0DFURHFRQRPLF� YLHZ� RI� HPSOR\PHQW� RI� GLIIHUHQW�DVSHFWV� VXFK� DV� FUHDWLQJ� LQFRPH�� SURGXFWLRQ� DQG�HQWUHSUHQHXUVKLS�� VFLHQFH� DQG� WHFKQRORJ\�GHYHORSPHQW��HWF��LV�LPSRUWDQW��DQG�JLYHV�WKH�GLJQLW\��VWDWXV�DQG�VRFLDO�SRVLWLRQ�DQG�D� VHQVH�RI�FRQILGHQFH�IURP�WKH� VRFLDO�YLHZSRLQW�RI�PDQ��:RUNLQJ�DQG�XVH�RI�LQKHUHQW�IRUFHV��VNLOOV�DQG�NQRZOHGJH�DQG�SHUVRQDO�PDQDJHPHQW�WR�EHJLQ�WR�ZRUN�DQG�WR�DFFRPSOLVK�WKH�DFWLYLW\�� DUH� QRW� VSHFLILF� WR� SDUWLFXODU� JURXSV�� 0HQ�DQG�ZRPHQ�FDQ�ZRUN�LQ�D�FRPPXQLW\�DQG�\HW�DIIHFW�LW�ZLWK�MRE�VLWXDWLRQV�WKDW�DUH�SURYLGHG�WR�WKHP�RU�WKH\�WKHPVHOYHV� FUHDWH�� 7RGD\�� WKH� SDUWLFLSDWLRQ� UDWH� RI�ZRPHQ�LV�PXFK�ORZHU�WKDQ�PHQ�LQ�WKH�ZRUOG�DQG�WKLV�IDFWRU� UHODWHG� WR� FXOWXUDO�� SROLWLFDO�� HFRQRPLF� DQG�VRFLDO� YDULDEOHV� WKDW� WKHVH� IDFWRUV� FDQ� EH� WKH� PDLQ�EDUULHUV� WR� HPSOR\PHQW� RI� ZRPHQ�� :RPHQ� LQ� WKH�ODERU� PDUNHW� LQ� WHUPV� RI� RFFXSDWLRQ�� HPSOR\PHQW�SURPRWLRQ� DQG� LQFRPH� IURP� ZRUN� DUH� IDFHG� ZLWK�GLIIHUHQW�FLUFXPVWDQFHV��EXW�LQ�UHFHQW�\HDUV�ZRPHQ
V�SDUWLFLSDWLRQ�UDWHV�KDYH�LQFUHDVHG��,QFUHDVLQJ� 6XIIUDJH�� ODFN� RI� UHO\LQJ� RQ� YDVW�SDWULDUFKDO� IDPLOLHV�� LQFUHDVLQJ� FXOWXUDO�DFNQRZOHGJPHQW�� UHODWLRQ� ZLWK� QHZHU� LQVWLWXWLRQV��KDYLQJ� LQWHOOHFWXDO� LQGHSHQGHQFH�� PDNLQJ� GHFLVLRQ�IRU� PDUU\LQJ�� RFFXSDWLRQ�� HPLJUDWLRQ� DQG� HWF� DUH�WKRVH� ULJKWV� WKDW� WKH\� JDLQ�� JDLQLQJ� DIRUHPHQWLRQHG�ULJKWV� E\� ZRPHQ� LQ� FRQWH[W� RI� FXOWXUDO� DQG� VRFLDO�IUDPHZRUN� IROORZHG� VRPH� FKDQJHV� WKDW�PD\EH� OHDG�WR� GLVIXQFWLRQV� DQG� HYHQ� FUHDWH� GLVRUGHUV� DQG�DEQRUPDOLWLHV� DW� WUDGLWLRQDO� �� IDPLOLDO� DQG� NLQVKLS�

UHODWLRQV�WKDW�GRPLQDWHG�RQ�YLOODJHV��)DNKUDHH��������:KDW�WKDW�SHUIRUPLQJ�FUHGLWV�SURJUDPV��KDV�PDGH�LQ�UHFHQW� \HDUV��ZDV� RQ� EURDG� RXWORRN�ZLWK� SXUSRVH� WR�DFFHVV�WR�VDPH�UHVXOWV�DV�DERYH�ILQGLQJV��7KXV��LQ�RQH�LQFOXVLYH�RXWORRN� �� LW� LV�SRVVLEOH� WR�XVH�PLFUR�FUHGLWV� SURJUDPV� WR� VROYH� WKRVH� LVVXHV� ZKLFK�LQYROYHG�ZLWK��UXUDO�ZRPHQ¶V�HFRQRPLF�OLPLWDWLRQV���VR�WKDW�OHDG�WKHP�WRZDUG�VRFLDO�HPSRZHUPHQW��LQ�WKH�FRQWH[W� RI� � HFRQRPLF� JURZWK�5DKPDQL� DQGDOLEL�����������
����&ULWHULD�RI�HPSRZHULQJ�ZRPHQ���(QDEOLQJ�DV�D�WKHRU\�RI�SROLF\�PDNLQJ�IRU�ZRPHQ��LQ�LW�SUHVHQW�ILYH�FULWHULD���:HOIDUH�� DFFHVV�� &RQFLHQWLVDWLRQ�� SDUWLFLSDWLRQ� DQG�FRQWURO���
�����ZHOIDUH�FULWHULD����,Q�WKLV�FULWHULD��PHQ�DQG�ZRPHQ�DV�KXPDQ�UHVRXUFHV�RI� GHYHORSPHQW� VKRXOG� HQMR\� RI� GHVLUDEOH� ZHOIDUH�FRQGLWLRQV�DQG�HTXDOLW\��3DNQD]DU����������0RVW� RI� WLPLQJ� GHYHORSPHQWDO� SURJUDPV�� KDYH�ZRUNHG� RQ� EDVH� RI� ZRPHQ¶V� ZHOIDUH�� 7KH\� KDYH�FRQVLGHUHG� DQG� SURYLGHG� VRPH� VHUYLFHV� IRU� ZRPHQ�ZKR� ZHUH� SDVVLYH� UHFLSLHQW� RI� WKHVH� VHUYLFHV�� %XW�WKHVH� VHUYLFHV� ZHUH� OLPLWHG� WR� SK\VLFDO� QHHGV� DQG�PRVWO\� ZHUH� FRQVLGHUHG� WR� UHYLYH� WKHLU� UROH� RI�SURGXFWLYLW\��DJDLQ��VRPHWLPHV���LW�KDV�EHHQ�VDLG�WKDW�WKLV� DSSURDFK� KDV� EHJXQ� DW� FRORQLDO� HUD� DQG� KDV�FRQVLGHUHG� ZRPHQ� IURP� SRRU� FRXQWU\� DQG� LQWHQGHG�VHUYLFHV� IRU� WKHP� WKDW� GRVH� QRW� � H[FHHG� IURP� WKDW�SRYHUW\� OHYHO� �� $JULFXOWXUDO� DQG� LQGXVWULDO� SURMHFWV�
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ZHUH� GHVLJQHG� IRU� PHQ� DQG� VRFLDO� SURJUDPV� IRU�ZRPHQ�DQG�FKLOGUHQ��0RVW�RI�ZHOIDUH�SURJUDPV�ZHUH�LQDGHTXDWH� RU� LWV� VXFFHVV�ZDV� OLPLWHG�� &RQVLGHUDEOH�SRLQW�LQ�WKLV�FULWHULD�LV�WKDW�PHQ�DQG�ZRPHQ�DV�KXPDQ�UHVRXUFHV�RI�GHYHORSPHQW� VKRXOG�HQMR\�HTXDOLW\� DQG�GHVLUDEOH�ZHOIDUH�FRQGLWLRQV��$W�WKLV�VWDJH��ZRPHQ¶V�PDWHULDO� ZHOIDUH� DQG� WKHLU� HQMR\PHQW� RI� ZHOIDUH�SURJUDPV��FRPSDUHG�WR�PHQ��QXWULWLRQ��GHDWK�UDWH�DQG�«��ZHUH�FRQVLGHUHG��$QG�ZRPHQ¶V�UROH�DV�SURGXFHU�WR�VXSSO\�WKHLU�RZQ�QHHGV�LVQ¶W�YHU\�LPSRUWDQW���
�����DFFHVV�FULWHULD���/DFN� RI� DFFHVV� RU� OLPLWHG� DFFHVV� IRU� ZRPHQ� WR�VRXUFHV� LQFOXGLQJ� �ILHOGV�� MRE�� FDSLWDO� DQG� WUDLQLQJ��FDXVH� WKDW� WKHLU� IXQFWLRQV� DW� SURGXFWLRQ� LV� OHVV� WKDQ�PHQ� �3DNQD]DU� ������� $FFHVV� WR� IDFLOLWLHV�� VRXUFHV��GHVLJQHG�SURJUDP�DQG�SURMHFWV�IRU�ZRPHQ�DQG�DFFHVV�WR�VFKRROV�DQG�«�DUH�LQ�WKLV�SDUW��-XVW�ZKHQHYHU�PRVW�RI�RWKHU�OHJDO��FXOWXUDO�DQG�VRFLDO�LVVXHV�EHLQJ�VROYHG��PHQ�DQG�ZRPHQ�ZRXOG�HTXDOO\�DFFHVV�WR�VRXUFHV�DQG�IDFLOLWLHV�� &RQFHSW� RI� HQDEOLQJ� DW� WKLV� VWDJH� LV� WKDW�ZRPHQ�KDYH�HTXDO�ULJKW�WR�DFFHVV�WR�VRXUFHV�DW�IDPLO\�DQG�JUHDWHU�VRFLHW\���
�����&RQFLHQWLVDWLRQ�FULWHULD�:RPHQ�VKRXOG�NQRZ� WKDW� WKHLU� SUREOHPV�DUHQ¶W� GXH�WR�WKHLU�LQGLYLGXDO�LQHIILFLHQF\�DQG�VKRUWDJH�EXW�LW�KDV�HPHUJHG� E\� VRFLDO� V\VWHP� LQ� ZKLFK� GLVFULPLQDWLRQV�KDV� EHFRPH� IRUPDO� DQG� DFFHSWDEOH� LVVXH���$UDJK]DGHK�� �������7KLV� VWDJH� LV�PRUH� FULWLFDO� DQG�LPSRUWDQW� WKDQ� RWKHU� VWDJHV�� %HFDXVH� ZRPHQ� FDQ�SDUWLFLSDWH� DW� GHYHORSPHQW� DFWLYLWLHV� QRW� MXVW� EH�SDVVLYH� XVHUV�� :RPHQ� KDYH� UHDO� HTXDOLW\� DW�GHYHORSPHQW�� MXVW� ZKHQ� EH� DZDUH�� &RQFLHQWLVDWLRQ�ZLOO� KHOS� WR� LQFUHDVH�ZRPHQ¶V� DELOLW\� WR� HTXDOLW\� DW�SDUWLFLSDWLRQ� DW� VRFLHW\�� $W� WKLV� VWDJH�� ZRPHQ� IDFH�ZLWK�FULWLFDO� DQDO\VLV�ZLWK� VRFLHW\�DQG�ZLOO� ILQG� WKDW�ZKDW� KDV�EHHQ� FRQVLGHUHG� QDWXUDO� DQG� XQFKDQJHDEOH�UHDOLW\��LV�FKDQJHDEOH���%DNKVKRRGHK���������
�����3DUWLFLSDWLRQ�FULWHULD��2QH� WKH� PRVW� LPSRUWDQW� LWHPV� WKDW� WKLV� FULWHULD� KDV�FRQVLGHUHG���LV�PHQ�DQG�ZRPHQ¶V�HTXDO�SDUWLFLSDWLRQ�DW� GHFLVLRQ� PDNLQJ� SURFHVV� RI� DIIDLUV� RI� IDPLO\� DW�VRFLHW\� �3DNQD]DU� ����� �� �� � 0HQ� DQG� ZRPHQ� ERWK�VKRXOG� SDUWLFLSDWH� DW� SURFHVV� RI� DVVHVVPHQW� QHHGV��GHVLJQLQJ��SHUIRUPLQJ�DQG�HYDOXDWLRQ�RI�SURMHFWV�DQG�GHYHORSPHQW� SURJUDPV� �81,&()�� ������� ,Q�VXPPDU\��WKLV�FULWHULRQ�PHDQV�ZRPHQ¶V�SDUWLFLSDWLRQ�DW�DOO�VWDJHV�RI�VXUYH\LQJ�QHHGV��GHWHFWLQJ�SUREOHPV��SODQQLQJ��PDQDJHPHQW��SHUIRUPLQJ�DQG�YDOXDWLRQ��
�����&RQWURO�FULWHULD��7KLV�FULWHULRQ�HPSKDVL]H�RQ�WKLV�SRLQW�WKDW�LQ�DGGLWLRQ�WR�HTXDO�DFFHVV�RI�PHQ�DQG�ZRPHQ�� WR�GHYHORSPHQW�VRXUFHV� �� WKH\�PXVW� KDYH� DGHTXDWH� FRQWURO� RQ� WKHVH�VRXUFHV� WKDW� WKLV� LVVXH� LV�EDODQFH�FULWHULRQ� ��EHWZHHQ�PHQ� DQG� ZRPHQ� VR� WKDW� QR� RQH� H[FHHG� RWKHU� RQH��3DNQD]DU����������:RPHQ�VKRXOG�KDYH�RSSRUWXQLWLHV�IRU� GHFLVLRQ� PDNLQJ� DW� ZRUNSODFH� DQG� KRPH�� ,I�

ZRPDQ�LV�SURGXFHU��VKRXOG�EH�VKDUHG�ZLWK�SDUW�RI�KHU�LQWHUHVW�DQG�ZDJH��:RPHQ� OLNH�PHQ�� VKRXOG�EH�DEOH�WR�FKRRVH�KHU�LQGLYLGXDO�DQG�VRFLDO�ILHOG�DQG�DEOH�WR�PDNH�GHFLVLRQ�DQG�DOVR�GHYHORSPHQW�DFWLYLWLHV�VKRXOG�EH�IDFLOLWDWRU�RI�WKHVH�SURFHVVHV���)$2� �IRRG� DQG� DJULFXOWXUDO� RUJDQL]DWLRQ�� DGGUHVVHV�WKHVH�WKUHH�SXUSRVHV�DV�VWUDWHJLF�JRDOV�ZKLOH�HQDEOLQJ�ZRPHQ������ HTXDOLW\�EHWZHHQ�PHQ�DQG�ZRPHQ�WR�DFFHVV�SURGXFWLRQ�VRXUFHV����� ZRPHQ¶V�SDUWLFLSDWLRQ�DW�SROLF\�DQG�GHFLVLRQ�PDNLQJ����� GHFUHDVLQJ� UXUDO� ZRPHQ¶V� ZRUNORDG� DQG�LQFUHDVLQJ� MRE� RSSRUWXQLW\� DQG� LQFRPH� IRU�WKHP��3DNQD]DU���������ZLWKLQ� WKHRUHWLFDO� IUDPHZRUN� RI� HQDEOLQJ� ZRPHQ� ��KDYLQJ� FRQWURO� RQ� VRXUFHV� LV� SUHVHQWHG� DV� KLJKHVW�VWDJH� DW� ZRPHQ¶V� SDUWLFLSDWLRQ� SURFHVV� RQ�GHYHORSPHQW� �� EXW� H[LVWLQJ� GDWD� DW�PRVW� GHYHORSLQJ�FRXQWULHV� �� LQGLFDWHV� WKDW� QRW� RQO\� UXUDO� ZRPHQ�KDYHQ¶W�DQ\�FRQWURO� RQ� ILQDQFLDO� UHVRXUFHV�RI� IDPLO\�EXW�HYHQ�WKH\�ZHUH�GHSULYHG�WR�DFFHVV�WR�VRXUFHV�DQG�FUHGLWV� �� VSHFLDOO\� WKURXJK� IRUPDO� FUHGLWV� V\VWHP��6KDGLWDODE������������7KH�TXHVWLRQ� WKDW�DULVHV�KHUH�LV� WKDW�ZKDW� UHODWLRQ� LV�WKHUH� EHWZHHQ� HQDEOLQJ� ZRPHQ� DQG� PLFUR�FUHGLWV�SURJUDPV"� 1RZDGD\V�� PLFUR�FUHGLWV� DUH� FRQVLGHUHG�DV� HIIHFWLYH� PHFKDQLVP� WR� HUDGLFDWH� SRYHUW\� IRU�ZRPHQ�� ,QWHUHVWV� RI�PLFUR�FUHGLWV� IXUWKHU� LQFUHDVLQJ�ZRPHQ¶V�LQFRPH��LQFOXGH���x LPSURYLQJ�ZRPHQ¶V�UROH�LQ�IDPLO\�x ,QFUHDVLQJ� ZRPHQ¶V� FRQILGHQFH�� QRW� RQO\�WKURXJK� REWDLQ� ILQDQFLDO� VXFFHVV� WKURXJK�EXVLQHVV� DFWLYLW\�� EXW� WKURXJK� LQFUHDVLQJ�ZRPHQ¶V� DFFHVV� WR� VRFLDO� VHUYLFHV� DQG�FRPPXQLFDWLRQ�ZLWK�RWKHU�ZRPHQ���x &KDQJLQJ� DW� VRFLDO� OHYHO� �VRFLDO� FODVV�� DW�SHUVSHFWLYH�RI�ZRPHQ¶V�UROH���
���)DFWRUV�DIIHFWLQJ�GLVSDULWLHV�LQ�HPSOR\PHQW���5HJDUGLQJ�WKH�HPSOR\PHQW�RI�ZRPHQ�VKRXOG�EH�VDLG�WKDW�VRPH�GHYHORSLQJ�FRXQWULHV�DQG�WKLUG�ZRUOG�KDYH�VRPH� EDUULHUV� LQ� ZRPHQ
V� HPSOR\PHQW� ZD\�� 0DMRU�EDUULHUV�LQ�WKLV�DUHD�LQFOXGH��
������(FRQRPLF�EDUULHUV���$ �� HPSKDVLV� RQ� QRQ�HFRQRPLF� FKDUDFWHULVWLFV� DQG�UROHV� RI� ZRPHQ� E� �� SULYDWH� VHFWRU� DYRLGLQJ� WKH�LQYHVWPHQW�LQ�EXV\QHVV�MREV��&����QR�GLYHUVLW\�RU�ORZ�GLYHUVLW\��LQ�HPSOR\PHQW�RSSRUWXQLWLHV�IRU�ZRPHQ��'�� KLJK� ODERU�FRVWV�ZRPHQ�IRU�HPSOR\HUV��H� ��ZRPHQ�DUHQ
W� WKH� FDSLWDO� RZQHU�$UHIQLD�� ��������
������6RFLDO�%DUULHUV���$ ��,OOLWHUDF\�DQG�ORZ�OLWHUDF\�OHYHO���% ��:RPHQ�QRW�KDYLQJ�WKH�WHFKQLFDO�DQG�SURIHVVLRQDO�VNLOOV���
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F �� 'LVFULPLQDWLRQ� DQG� WKH� GLIIHUHQFH� LQ� WKH�VRFLDOL]DWLRQ�SURFHVV�RI�PHQ�DQG�ZRPHQ�LQ�VRFLHW\���G ��:RPHQ�HDUO\�PDUULDJH��DQG��H�� +HDY\� KRXVHNHHSLQJ� GXWLHV� �%DQLKDVKHP�� ��������
� ������FXOWXUDO�EDUULHUV��$ �� $WWLWXGHV� DQG� FRPPXQLW\� DWWLWXGHV� WR� ZRPHQ
V�GXWLHV���% ��(PSKDVLV� RQ� KRXVHNHHSLQJ� DFWLYLWLHV� DQG� VRFLDO�LVRODWLRQ�RI�ZRPHQ���& �� 7KHUH� DUH� FHUWDLQ� WUDGLWLRQV� DQG� EHOLHIV� LQ�IDPLOLHV���' ��7KHUH�LV�PDOH�GRPLQDWHG�FXOWXUH���( �� 'LVFULPLQDWLRQ� DQG� FRPPXQLW\� DWWLWXGHV� WR�ZRPHQ���)��6RPH�LQDSSURSULDWH�ZRUN�HQYLURQPHQW�LQ�WHUPV�RI�HWKLFDO� LVVXHV� �.DPDOL�� ��������
������SROLWLFDO�REVWDFOHV���$ ��/DFN�RI�SDUWLFLSDWRU\�SROLWLFDO�LQVWLWXWLRQV���% �� /RZ� FKDQFH� RI� ZRPHQ� WR� HDUQ� *RYHUQPHQW�RIILFLDOV��& ��7KH�SRZHU�VWUXFWXUH�DQG�SROLWLFDO�SOD\V���6SDQ�WKH�UDQJH�RI�WKHVH�EDUULHUV�LQGLFDWH�WKDW�H[FHSW�D�FRKHUHQW� DQG� FRQVLVWHQW� SODQQLQJ� DQG� H[WHQVLYH�HIIRUWV�DW�WKH�QDWLRQDO�OHYHO��FDQ�QRW�DFKLHYH�ZRPHQ
V�HPSOR\PHQW� LPSURYHPHQW� HYHQ� LQ� WKH� ORQJ� WHUP��.KDQL�����������
5HVXOWV��:RPHQ� DV� DQ� HIIHFWLYH� PHPEHU� RI� VRFLHW\�� FDQ�FU\VWDOOLQH�WKHLU�OHDG�UROHV�LQ�YDULRXV�UHVSRQVLELOLWLHV�IRUPDWLRQV��7KHVH�UHVSRQVLELOLWLHV�LQFOXGH�SURPRWLQJ�WKH� FRQFHSW� RI� SDUWLFLSDWLRQ� DQG� HPSOR\PHQW� LQ� OLIH�DQG�EXLOGLQJ�WKH�VXLWDEOH�DUHDV�IRU�IUHHO\�DFWLYLW\�DQG�LQWURGXFH� WKH� ULJKW� RI� HFRQRPLF� PDQDJHPHQW��RZQHUVKLS� DQG����� 7KLV� UHTXLUHV� WKDW� DOO� IHHV� DQG�QHFHVVDU\�WUDLQLQJ�IRU�ZRPHQ�WR�EH�FRQVLGHUHG��'XH�WR�WKH�IDFW�WKDW�WKH�FRQFHSW�RI�ZRPHQ
V�SDUWLFLSDWLRQ��LV� QRW� QHFHVVDULO\� WKH� IHPDOH� HPSOR\PHQW�� DOWKRXJK�FHUWDLQO\� SDUW� RI� WKH� SDUWLFLSDWLRQ�RI�ZRPHQ�ZLOO� EH�FU\VWDOOL]HG�LQ�WKHLU�HPSOR\PHQW��EXW�LQ�WKLV�FRQWH[W��KRPH�DQG�IDPLO\�DIIDLUV�E\�ZRPHQ�DQG� WKHLU� UROH� LQ�QXWULWLRQ� DQG� FKLOG� JURZWK� DQG� 7KHLU� HGXFDWLRQ� DUH�DOVR� PDQ\� UHVSRQVLELOLWLHV� WKDW� ZRPHQ� RIWHQ� DUH�UHVSRQVLEOH� IRU� WKHP�� 7KURXJKRXW� KLVWRU\� ZH� KDYH�DOZD\V� EHHQ� VHHQ� WKDW� ZRPHQ� KDYH� DOZD\V� EHHQ�DFWLYH� EXW� LQ� FXOWXUH� DQG� WUDGLWLRQ�� WKLV� PHQWDOLW\�ODUJHO\� H[LVWV� WKDW� LI� WKH� MRE� H[LVWV�� LW� ZRXOG� EH� IRU�PHQ��%HFDXVH� WKH\�DUH�UHVSRQVLEOH�IRU� WKHLU� IDPLOLHV�(FRQRPLF�RU�ZKHUHYHU�WKHUH�LV�D�JRRG�RSSRUWXQLW\�IRU�SDUWLFLSDWLRQ��PHQ�KDYH�D�SULRU�ULJKW��3HUKDSV�WKH�UHDVRQ�WKDW�ZRPHQ�DUH�OHVV�LPSRUWDQW�LQ�WKH�GHYHORSPHQW� LV� WKLV�WKRXJKW�DQG�DFWLRQ��%HFDXVH�ZRPHQ� DUH� LQ� RFFXUUHG� RSSRUWXQLWLHV� LQ� WKH� VHFRQG�VWDJH��RU�HYHQ�VRPHWLPHV�GR�QRW�FRPH�LQWR�DFFRXQW���=DQMDQL� LQ� WKH� DUWLFOH� �:RPHQ
V� (PSRZHUPHQW��DFFRUGLQJ� WR� HFRQRPLF�� VRFLDO� DQG� FXOWXUDO�

FKDUDFWHULVWLFV�� RQH� RI� WKH� LPSRUWDQW� VXEMHFWV� WKDW�KDYH�LQYHVWLJDWHG�LV�WKH�HIIHFW�RI�QXPEHU�RI�FKLOGUHQ�LQ� IHPDOH� HPSOR\PHQW� LQ� XUEDQ� DQG� UXUDO�FRPPXQLWLHV��,Q�,UDQ�XUEDQ��HPSOR\PHQW�RSSRUWXQLW\�SRSXODWLRQ� FRQWLQXDOO\� UHGXFHV� E\� LQFUHDVLQJ� WKH�QXPEHU�RI�FKLOGUHQ��7KLV�UHGXFWLRQ�LV�ZHDN��XS�WR�WKH�WKLUG� FKLOG� DQG� WKHQ� WDNHV� WKH� LQWHQVLW\�� 6R� WKDW� WKH�HPSOR\PHQW�RSSRUWXQLWLHV�RI�ZRPHQ�GHFUHDVH�LQ�SD\�WR� ILUVW� FKLOG� WR� WKH� VHFRQG� �� �� �� SHUFHQW� DQG� WKH�VHFRQG� FKLOG� WR� WKH� WKLUG� �� �� �� SHUFHQW�� ZKLOH� WKLV�UHGXFWLRQ� IURP� WKLUG� FKLOG� WR� WKH� TXDUWHU� LV� �� �� ���SHUFHQW�� %XW� LQ� UXUDO� VRFLHW\� GXH� WR� WKH� KRXVHKROG�SUREOHPV�� W\SH� RI� DFWLYLW\� DQG� HPSOR\PHQW��LQFUHDVLQJ� QXPEHUV� RI� FKLOGUHQ� QRW� RQO\� PDNH� QR�UHGXFWLRQ� LQ� ZRPHQ� HPSOR\PHQW� RSSRUWXQLWLHV� VR�ZLWK�LQFUHDVLQJ�WKH�QXPEHU�RI�FKLOGUHQ��ZRPHQ
V�MRE�RSSRUWXQLWLHV� LV�DOVR�JURZLQJ� DQG�E\� KDYLQJ��� FKLOG�UHDFKHV�LWV�SHDN��6LQFH�WKHQ�UHOHJDWHG�WR�PLQRU�ILQGV��LQ� D� ZD\� WKDW� HPSOR\PHQW� RSSRUWXQLWLHV� RI� UXUDO�ZRPHQ� WKDW� KDV� QLQH� FKLOG� LV� HTXDO� WR� WKH� MRE�RSSRUWXQLWLHV� RI� D� ZRPDQ� ZLWK� RQH� FKLOG�� 7KXV�FKLOGUHQ�DUH�HIIHFWLYH�RQ�ZRPHQ�HPSOR\PHQW�VR�WKDW�LQFUHDVLQJ� WKH� QXPEHU� RI� FKLOGUHQ� LQ� XUEDQ� VRFLHW\�KDV�QHJDWLYH� HIIHFW� DQG� LQ� UXUDO� VRFLHW\� KDV� SRVLWLYH�HIIHFW��=DQMDQL����������6DILUL�LQ�KLV�3K'�WKHVLV��DV��VWXG\�RI�TXDQWLWDWLYH�DQG�TXDOLWDWLYH� DVSHFWV� RI� ZRPHQ
V� HPSOR\PHQW� DQG� LWV�UHODWLRQVKLS�ZLWK�HFRQRPLF�GHYHORSPHQW���NQRZV�WKDW�D SDUW� RI� WKH� HPSOR\PHQW� SUREOHPV� LV� EHFDXVH� RI�VRPH�EDUULHUV�WKDW�UHODWHV�FRXQWULHV�VWUXFWXUH�DQG�DOVR�RWKHU� SDUWV� LV� EHFDXVH� RI� VRPH� QRQ� GHYHORSPHQW�EDUULHUV� DQ� VRPH� SDUWV� LV� DOVR� IURP� WKH� VRFLDO� ��HFRQRPLF�� DQG� FXOWXUDO� EDUULHUV� DV� GHYHORSPHQW�REVWDFOHV���,Q� VRPH� FRXQWULHV� ZKHUH� DUH� QRW� DSSURSULDWH� DQG�PXFK�QHHGHG�MRE��ZRPHQ�DUH�GDPDJH�PRUH��,Q�VRPH�ZKHUH� WKDW� WKH� VRFLDO� KLHUDUFK\� LV� EDVH� RQ� SK\VLFDO�VWUHQJWK��IRUFH�DQG�W\UDQQ\�ERWK�LQ�WKH�IDPLO\�V\VWHP�DQG� WKH� KLULQJ� RI� ZRPHQ� LQ� LQVWLWXWLRQV� DQG�RUJDQL]DWLRQV�PDNHV� WKH�GLIILFXOW� VLWXDWLRQ� IRU� WKHP��6XUHO\� DOVR� WKH� FXOWXUDO� EDFNJURXQG� DUH� FRQWLQXLQJ�WKHVH� HFRQRPLF� DQG� VRFLDO� FRQGLWLRQV�� 6DILUL�� WKH�NQRZV� WKH� 3HUVRQDOLW\� EDUULHUV� DQG� SK\VLRORJLFDO�EDUULHUV�DV�QRQ��GHYHORSPHQW�NQRZOHGJH�EDUULHUV�DQG�KH� VD\� WKH\� DUH� HIIHFWLYH� RQ� ZRPHQ
V� HPSOR\PHQW��6DILUL���������5D]DYL� GXULQJ� D� VWXG\� KDV� VKRZQ� WKRVH� ZRPHQ
V�DFKLHYHPHQWV�LQ�DFDGHPLF�DQG�VRFLDO�DUHDV�LQ�WKH�SDVW����\HDUV��DFFRUGLQJ�WR�WKHLU�VWDWXV�LQ�WKH�ODERU�PDUNHW�KDV� QRW� LPSURYHG�� :RPHQ
V� SDUWLFLSDWLRQ� UDWHV� DUH�ORZ� DQG� WKHLU� QRQ�� HPSOR\PHQW� UDWHV� LQFUHDVH� LQ�WKHVH� \HDUV� WKHLU� DQG� WKHLU� FDUHHU� RSWLRQV� DUH� VWLOO�OLPLWHG� �ODKVDHL]DGHK�� ������� +DVKHPL� ������� ZLWK�WKH�HPSOR\PHQW� VWDWXV�RI�ZRPHQ� LQ� ,UDQ�KDV� VKRZQ�WKDW� WKH� UDWH�RI� HFRQRPLF�SDUWLFLSDWLRQ�RI�ZRPHQ� LQ�,UDQ� ZHUH� VLPLODU� ZLWK� GHYHORSLQJ� FRXQWULHV�� ZKLOH�
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WKHLU�OLWHUDF\�DQG�HGXFDWLRQ�UDWH�DUH�FRPSDUDEOH�ZLWK�DGYDQFHG� FRXQWULHV�� +H� EHOLHYHV� WKDW� IRUPDO�LQVWLWXWLRQV�� QDPHO\� ODZV� DQG� UHJXODWLRQV� KDYH� WKH�PRVW�HIIHFWLYH�RQ�ZRPHQ
V�HPSOR\PHQW�OHYHOV�WKDW�LQ�WKHLU�WXUQ�DUH�XQGHU�WKH�VRFLDO�DQG�FXOWXUDO�HIIHFWV��%DPGDG�GXULQJ�KLV�VWXG\�RQ�VRFLR���HFRQRPLF�VWDWXV�RI� ZRPHQ� KDV� VKRZQ� WKDW� VRFLDO� DQG� HFRQRPLF�LPSURYHPHQW� RI� VRFLHW\� LV� DVVRFLDWHG� E\� LQFUHDVLQJ�HPSOR\PHQW� UDWH� RI� ZRPHQ�� 7KHUH� DUH� DOVR�GLIIHUHQFHV� LQ� FXOWXUDO� DQG� VRFLDO� GLVFULPLQDWLRQ�EHWZHHQ� PHQ� DQG� ZRPHQ�� LV� D� VHULRXV� REVWDFOH� LQ�LQFUHDVLQJ� WKH� HFRQRPLF� SDUWLFLSDWLRQ� RI� ZRPHQ��)LQDOO\��LQFUHDVLQJ�ZRPHQ
V�HFRQRPLF�SDUWLFLSDWLRQ�LV�WKH�IXQFWLRQ�RI�VRFLDO�GHYHORSPHQW�±�HFRQRPLF�IDFWRU��%DQLKDVKHP���������7KH� SRVLWLYH� HIIHFW� RI� JRYHUQPHQW� VSHQGLQJ� LQ�ZRPHQ�HPSOR\PHQW�LQGLFDWHV�WKH�IDFW�WKDW��WKHUH�DUH�OLPLWDWLRQV�DQG�GLVFULPLQDWLRQ�IRU�ZRPHQ�LQ�WKH�ODERU�PDUNHW�WKDW�WKH�PDUNHW�PHFKDQLVP�FDQ�QRW�GHVWUR\�LW�WKXV� UHFRJQL]LQJ� WKHVH� OLPLWV�� GLVFULPLQDWLRQ� DQG�JRYHUQPHQW� LQWHUYHQWLRQ� LQ� WKH�PDUNHW� �RI� FRXUVH� LQ�FRRSHUDWLRQ� ZLWK� SHRSOH�� LV� QHFHVVDU\� WR� HOLPLQDWH�WKHP���7RGD\� WKHUH� LV� WKLV� EHOLHI� WKDW� FRPPXQLWLHV� UDWKHU�WKDQ�� DIIHFWHG� E\� PRRG� PHQ� DQG� HQYLURQPHQWDO�FRQGLWLRQV�� DIIHFW� E\� SHUVRQDOLW\� DQG� HGXFDWLRQ� RI�ZRPHQ��7KXV� LQ� WKH�SURFHVV�RI�HFRQRPLF�DQG�VRFLDO�GHYHORSPHQW��ZRPHQ�DIIHFWV�DUH�PRUH�WKDQ�PHQ��DQG�WKH� QRQ�GHYHORSHG� FRXQWULHV� KDYH� XQGHUVWRRG� WKH�XQGHQLDEOH� IDFW� WKDW� WR� DFKLHYH� WKH� HFRQRPLF�GHYHORSPHQW� VKRXOG� HPSOR\� ZRPHQ� FUHDWLYH� DQG�HIIHFWLYH� IRUFHV�� 6WUXFWXUH� RI� IHPDOH� HPSOR\PHQW� LQ�GLIIHUHQW� FRXQWULHV� VKRZV� WKDW� WKHUH� LV� D� GLUHFW�UHODWLRQVKLS� EHWZHHQ� SRSXODWLRQ� JURZWK� DQG�LQFUHDVLQJ� HPSOR\PHQW� UDWHV� RI� ZRPHQ�� ,Q� RWKHU�ZRUGV��LQ�FRXQWULHV�ZKHUH�IHPDOH�HPSOR\PHQW�UDWH�LV�ORZHU�� WKH� SRSXODWLRQ� JURZWK� DQG� HFRQRPLF�GHYHORSPHQW� LV� VORZHU���6R� LI� WKH� VWDWH� JRDO� DQG� WKH� FRXQWU\
V� GHYHORSPHQW�SROLFLHV�� EH� WKH� DWWHQWLRQ� WR� ZRPHQ
V� DFWLYH�SDUWLFLSDWLRQ� LQ� VRFLHW\� DV� KDOI� RI� WKH� ODERU�FRPPXQLW\�� WKH� FXOWXUDO�� VRFLDO�� SROLWLFDO� DQG�HFRQRPLF� DUHD� � RI� WKHLU� SUHVHQFH� VKRXOG� DOORZ� WR�SURYLGH� WLOO� ZH� FDQ� XVH� WKHLU� LQWHOOHFWXDO� SRZHU��FUHDWLYLW\�� LQQRYDWLRQ� DQG� 7KH� ODUJH� QXPEHU� RI�ZRUNIRUFH� LQQRYDWLRQ� IRU� IDPLO\� DQG� VRFLHW\�HFRQRPLF� � GHYHORSPHQW�� RWKHUZLVH�� ZLWK� WKH� VORJDQ�DQG�ZULWH�SROLFLHV�DQG�VWUDWHJLHV�DQG�XVLQJ�QR�SURSHU�WRROV� DQG� H[HFXWLYH� 0LJUDWLRQ�� OLNH� WKH� IRUPHU��PDQSRZHU�RI� WKLV� KXJH�JURXS� VDZ� OLWWOH� SUHVHQFH� LQ�WKH� YDULRXV� FRPPXQLW\� DFWLYLWLHV���'LIIHUHQW�HFRQRPLF�VHFWRUV��SDUWLFXODUO\�LQGXVWU\�DQG�VHUYLFH� VHFWRU��KDYH� WKH� FDSDFLW\� WR�FUHDWH�PDQ\� MRE�RSSRUWXQLWLHV�IRU�DFWLYH�SDUWLFLSDWLRQ�RI�UXUDO�ZRPHQ�WKDW� FDQ� EH� PRUH� EHQHILW� LQ� PRUH� HPSOR\PHQW�RSSRUWXQLWLHV�� 6RPH� YDULDEOHV� VXFK� DV� PDUULDJH� WR�

GLYRUFH�UDWLR��WKH�VKDUH�RI�JRYHUQPHQW�H[SHQGLWXUH�RI�*'3�� WKH� GHJUHH� RI� GHYHORSPHQW� DQG�8QGHUGHYHORSPHQW�� QXPEHU� RI� FKLOGUHQ� ERUQ� DQG�KRXVHKROG� H[SHQGLWXUH� DUH� LPSUHVVLYH� RQ� UXUDO�ZRPHQ
V� HPSOR\PHQW� UDWHV�� 7KXV�� LI� SROLF\� PDNHUV�LQWHQG� WR� SUHGLFW� WKH� HPSOR\PHQW� VWDWXV� RI� UXUDO�ZRPHQ��WKH\�VKRXOG�DWWHQG�WR�DIIHFWLYH�IDFWRUV�RQ�WKLV�JURXS�HPSOR\PHQW����
&RUUHVSRQGLQJ�$XWKRU��0RMWDED�6DGLJKL��0DUYGDVKW�%UDQFK��,VODPLF�$]DG�8QLYHUVLW\��0DUYGDVKW��,UDQ�(�PDLO��KRVVHLQ�����#\DKRR�FRP
5HIHUHQFHV����� $UHIQLD�� NK� �������� ,QIRUPDO� HFRQRP\�� LQ�UHDOLW\� XQNQRZQ� LVVXHV� RI� UXUDO� ZRPHQ��-RXUQDO� RI� $JULFXOWXUDO� (FRQRPLFV� DQG�'HYHORSPHQW�� WKH� WKLUG� \HDU�� VSHFLDO� UROH� RI�ZRPHQ� LQ� DJULFXOWXUH�� 7HKUDQ�� 1H\�SXEOLVKLQJ������ $]NLD��0� DQG� DPLUL�$�� ��������$UWLFOH� �7KH�UROH�RI�PLFUR�FUHGLW�LQ�HPSRZHUPHQW�DQG�MRE�FUHDWLRQ� UHOHDVHG� SULVRQHUV��� &RQIHUHQFH� RQ�UXUDO� GHYHORSPHQW� DQG� SRYHUW\� UHGXFWLRQ��DJULFXOWXUDO�EDQNV��7HKUDQ����� %DQLKDVKHP�� )�� �������� 5XUDO� ZRPHQ��HGXFDWLRQ��DVVRFLDWLRQ�DQG�SDUWLFLSDWLRQ��-LKDG�-RXUQDO�YLOODJH�����\HDUV��1R�������S��������� &DYDOFDQWL��7LDJR�9��GH�9��DQG�-RV�H�7DYDUHV���������$VVHVVLQJ�KH�³(QJLQHV�RI�/LEHUDWLRQ´��+RPH� DSSOLDQFHV� DQG� IHPDOH� ODERU� RUFH�SDUWLFLSDWLRQ�� ZHE�LFV�SXUGXH�HGX�aWFDYDOFD��UHVHDUFK�� (QJLQHVRI/LEHUDWLRQ2FW�����SGI��3DJH���������� 'HO� %RFD�� '�� DQG� 0�� /RFDWHOOL�� 6��3DVTXD�������� (PSOR\PHQW� H[FLVLRQV� RI�0DUULHG� :RPHQ� �(YLGHQFH� DQG�([SODQDWLRQV�&+/'�RUNLQJ�3DSHUV��Q�����SDJH��������� 'HO�%RFD��'��5ROI�$DEHUJH��8JR�&RORPELQR��-RKQ� (UPLVFK�� $UFR� )UDQFHVFRQL�� 6LOYLD�3DVTXD� DQG� 6WHLQHU� 6WURP�������� DERXW�PDUNHW� SDUWLFLSDWLRQ� RI� ZRPHQ� DQG� IHUWLOLW\��WKH� HIIHFW� RI� VRFLDO�SROLFLHV�ZZZ�IUGE�RUJ�LPDJHV�FXVWRPHU��SDSHUBGHOERFD��3I��3DJH����������� (PDGL�� 0�� +� �������� :RPHQ� DQG� SROLWLFDO�SDUWLFLSDWLRQ�� &HQWHU� IRU� :RPHQ
V�3DUWLFLSDWLRQ�3UHVLGHQW��]HLWRRQ��SXEOLFDWLRQ����� )DPL�� 6K� �������� $QDO\WLFDO� SURFHVV� WR�GHWHUPLQH� WKH� HGXFDWLRQDO� QHHGV� �� H[WHQVLRQ�RI�UXUDO�ZRPHQ��3DUW�,���-LKDG�0DJD]LQH��1R������������
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��� )DQL�� =�� �������� 6WUXFWXUH� RI� ZRPHQ
V�SDUWLFLSDWLRQ� LQ� DJULFXOWXUDO� GHYHORSPHQW��-RXUQDO� RI� $JULFXOWXUDO� (FRQRPLFV� DQG�'HYHORSPHQW�� FRQIHUHQFH� SDSHUV�� ZRPHQ�SDUWLFLSDWLRQ� DQG� $JULFXOWXUH� ������ -RXUQDO�1R�����3XEOLVKLQJ�0LQLVWU\�RI�$JULFXOWXUH������ )$2� �������� :RPHQ� LQ� DJULFXOWXUDO�GHYHORSPHQW�� �7UDQVODWHG� E\�� 6DOHKQDVDQ���*+��� 3XEOLVKHU�� 0DQDJHPHQW� VWXGLHV� DQG�VWXGLHV� DQG� SURPRWLQJ� SHRSOH
V� SDUWLFLSDWLRQ�'HSXW\�$JULFXOWXUH��WKH�IRUPHU���3S������������ *KDIIDUL��*+���������7KH�UROH�RI�ZRPHQ�DQG�VRFLDO�GHYHORSPHQW��:RPHQ
V�0DJD]LQH��1R������S���������� +DVKHPL�� 0�� �������� 7KH� UROH� RI� VRFLR� ��HFRQRPLF� UXUDO� ZRPHQ�� -RXUQDO� RI�$JULFXOWXUDO� (FRQRPLFV� DQG� 'HYHORSPHQW��WKH� WKLUG� \HDU�� VSHFLDO� UROH� RI� ZRPHQ� LQ�DJULFXOWXUH�� 7HKUDQ�� 0LQLVWU\� RI� $JULFXOWXUH�SXEOLFDWLRQV������ .DPDOL��$����������3DUWLFLSDWLRQ�RI�ZRPHQ�LQ�GHYHORSPHQW� DSSURDFK� SUHUHTXLVLWHV� DQG�REVWDFOHV��:RPHQ
V� 5HVHDUFK� 4XDUWHUO\�� 1R����� 7HKUDQ�� 3UHVV� &HQWHU� 7HKUDQ� 8QLYHUVLW\�ZRPHQ
V�VWXGLHV��3���������� .KDQL��)���������3RVLWLRQ�DQG�UROH�RI�ZRPHQ�LQ� UXUDO� GHYHORSPHQW� SURFHVV� �FDVH� VWXG\� RI�*LODQ�SURYLQFH���3K'�WKHVLV��7HUDELW�0RGDUUHV�8QLYHUVLW\������ /DKVDHHL]DGHK�� D� ��������&ODVV� EDVH� RI� UXUDO�ZRPHQ� LQ� ,UDQ�� -RXUQDO� RI� $JULFXOWXUDO�(FRQRPLFV� DQG� 'HYHORSPHQW�� FRQIHUHQFH�SDSHUV��ZRPHQ� SDUWLFLSDWLRQ� DQG�$JULFXOWXUH������� -RXUQDO� 1R�� ��� 3XEOLVKLQJ�0LQLVWU\� RI�$JULFXOWXUH��3����������� /DKVDHHL]DGHK�� D� �������� 6RFLRORJ\� RI� UXUDO�GHYHORSPHQW�� 7HKUDQ�� 3XEOLFDWLRQ� 'D\V�� S���������� 0DPPHQ�� .ULVWLQ� DQG� &KULVWLQD� 3D[VRQ��������� :RPHQ¶V� ZRUN� QG� HFRQRPLF�GHYHORSPHQW�� -RXUQDO� RI� (FRQRPLF�3HUVSHFWLYHV��YROXPH�����3DJHV����±��������� 0HKUDEL��%VKUDEDG\��+����������(IIHFW�RQ�WKH�HPSOR\PHQW�VWDWXV�RI�DJULFXOWXUDO�WHFKQRORJ\�GHYHORSPHQW� DQG� WUDLQLQJ� RI� UXUDO�ZRPHQ� LQ�,UDQ�� -RXUQDO� RI� $JULFXOWXUDO� (FRQRPLFV� DQG�'HYHORSPHQW�� FRQIHUHQFH� SDSHUV�� ZRPHQ�SDUWLFLSDWLRQ� DQG� $JULFXOWXUH� ������ -RXUQDO�1R�����3XEOLVKLQJ�0LQLVWU\�RI�$JULFXOWXUH������ 0LQFHU��-����������/DERU�IRUFH�SDUWLFLSDWLRQ�RI�PDUULHG� ZRPHQ� LQ$OLHFK� $PVGRQ� �(G���(FRQRPLFV�RI�:RPHQ�DQG�:RUN��&RORPELD��3HQJXLQ�%RRNV������ 0RYDKHGL�� 5�� �������� :RPHQ� IDUPHUV� DQG�H[WHQVLRQ� DFWLYLWLHV� HIIHFWLYHQHVV�� 0RQWKO\�-LKDG��1R�����������

���� 6DILUL��.K���������4XDQWLWDWLYH�DQG�TXDOLWDWLYH�DVSHFWV� RI� ZRPHQ
V� HPSOR\PHQW� DQG� LWV�UHODWLRQVKLS�ZLWK�HFRQRPLF�GHYHORSPHQW��3K'�WKHVLV��7HUDELW�0RGDUUHV�8QLYHUVLW\������ 6DOHK� QDVDE� �������� 5ROH� RI� ZRPHQ� LQ�DJULFXOWXUDO� GHYHORSPHQW�� -LKDG� 0DJD]LQH��1R��������������� 6KDK�1�0����������&KDQJHV�LQ�ZRPHQ�UROH�LQ�3DNLVWDQ��$UH�WKH�YROXPH�DQG�SDFH�DGHTXDWH"�7KH� 3DNLVWDQ� 'HYHORSPHQW� 5HYLHZ��������3DJH�������������� 6RXUL�� 0� �������� 5XUDO� ZRPHQ� DQG� IRRG�,PSRUWDQFH��QHZ�VWDWXV�DQG�IXWXUH�SURVSHFWV���7HKUDQ�� ]HLWRRQ� 3XEOLFDWLRQV�� &HQWHU� IRU�:RPHQ
V�3DUWLFLSDWLRQ�SUHVLGHQF\������ 6XOWDQD�� 1��� +�� 1D]OL�� DQG� 0DOLN� ��������'HWHUPLQDQWV� RI� ZRPHQ� WLPH� DOORFDWLRQ� LQ�VHOHFWHG� GLVWULFWV� RI� UXUDO� 3DNLVWDQ�� 7KH�3DNLVWDQ� 'HYHORSPHQW� 5HYLHZ�� ��� ����3DJH���������������� 7DQVHO��$\VêW���������(FRQRPLF�GHYHORSPHQW�DQG� IHPDOH� DERXW� IRUFH� SDUWLFLSDWLRQ� LQ�7XUNH\�� 7LPH� ±� VHULHV� HYLGHQFH� DQG� URVV�SURYLQFH�(VWLPDWHV�� (5&�:RUNLQJ�3DSHUV� LQ�(FRQRPLFV��������3DJH����������� =DQMDQL�� +� �������� &RQVLGHULQJ� WKH�FKDUDFWHULVWLFV� RI� ZRPHQ
V� HPSRZHUPHQW��HFRQRPLF�� VRFLDO� DQG� FXOWXUDO�� 3XEOLVKLQJ�&HQWHU�IRU�:RPHQ
V�3DUWLFLSDWLRQ�SUHVLGHQF\������������
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Abstract: in distance education teachers often are separate and comprehensive. Preparation of educational 
materials, supporting learners under the supervision of a training center takes place almost never do as a group are 
not. For services to education and electronic learning aids such as printed materials, computers and the Internet rely 
on. Another look at the educational system of a new e-business and artistic and is a comprehensive solution to the 
institutions that want to move in the direction that technology and change their teaching methods and environments 
are possible to achieve the new educational approach provides. In its original form, teachers using distance 
education traveled to remote sites and taught a class, or corresponded with students through mail, telephone, or fax 
machine. Individualized study has been a method of reaching the remote student for some time. Detailed course 
instructions are sent to the learner who performs the assigned tasks and returns the completed work to the teacher 
for evaluation and reassignment if necessary. rural women take different responsibility and roles such as producers 
of crops , ranching and keeping poultry , children education , housekeeping , supervising family economy and 
managing it , collecting firewood , weaving carpet , so illiterate women who haven’t possibility to utilize mass 
media properly too , wouldn’t able to do their duties and roles and also wouldn’t be affective to develop rural 
societies.  
[Azam Ghaffari, Abbas Emami. Improving education in adult through online Learning. Life Science Journal. 
2011;8(3):88-91] (ISSN:1097-8135). http://www.lifesciencesite.com. 
 

Keywords: education, online Learning 
 
Introduction: 
Distance education in America and for the first time 
at the University of Illinois Veslin was implemented 
in 1874. In 1900, university education through 
correspondence, face became more public. National 
Association of Home Education in 1926 and led the 
establishment of distance education and related 
programs in universities and schools, and more 
important aspect to find drivers. Education in 1920 
invented the radio and TV appearance in 1940 led to 
important new techniques in communications  
that the nature of the field of distance education also 
created dramatic changes. 
Trainers using these new technologies were 
successful educational programs to millions seek 
learning opportunities and thereby reach out to the 
educational spaces, training centers to expand. With 
the development of long-distance telephone system in 
the early twentieth century method of capacity and 
distance learning methods for students to access 
educational opportunities in the world increased 
Translation. But until the invention of mobile tele 
conference ever in the 80 and 90 and the main role in 
the concept of distance education did not play. 
Telemetry system, allowing for teachers conference 
provided that without the slightest delay at a time  
 
 
when your students can listen to them talk and 
sometimes they see. 

Expansion of computer networks in the decade 1990 
and connect millions of people through lines to the 
telephone networks made it possible to simply 
distance learning via computers and computer 
conferences around the world is possible (a) and 
Today with the development of control technology in 
science and technology around the world are. 
 
 
Key factors in the process of distance education:  
the process of remote training, the following factors 
contribute: 
- Students: 
Regardless of educational content, role and main 
element in the learning process students are 
responsible.  
- Coaches and Teachers:  
Success depends on a lot of educational activities the 
ability, skills and knowledge are the coaches and 
professors.  
- Facilitators of communication: 
Facilitator bases, as the bridge between students and 
mentors are. Must base expectations of teachers and 
educational needs of students and service 
coordination and communication to create.  
- Support staff: 
 One of the important pillars of any development of 
distance education programs, by development group 
finds. Operational support staff such as student 
registration, copy and distribute their resources, 
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order textbooks, security and copyright, and are 
responsible for the report.  
- Management: 
 The group decision makers, builders and judges are 
considered to be educational and should be 
considered among the factors above, establish the 
correct relationship formation. 
 

Benefits of Distance Learning: 
Benefits and opportunities that distance education 
provides, include: 
 - training a wide range of audiences. 
 - meet the needs of students and students who can 
not attend in place. 
 - Possible connection between students and students 
with cultures, beliefs and experiences are different. 
- Benefiting from coaches and speakers who do not 
live in the country.  
Students in distance education settings perform as 
well or better on assignments, class activities, and 
exams when compared to campus-based students (St. 
Pierre, 1998). Nevertheless, students must maintain 
persistence and a clear focus to succeed in a distance 
learning situation. Self-direction, a passion for 
learning, and strong individual responsibility are 
important influences on achievement. There are 
indications that distance education works best for 
more mature, motivated, well-organized, and already 
accomplished learners (Rintala, 1998).  
Garrels (1997) describes five critical elements for 
successful teaching at a distance:  
1. Instructor enthusiasm. This requires animation and 
comfort in front of the camera, or with the 
technology utilized. Faculty support and interest are 
critical to the success of distance learning endeavors.  
2. Organization. Teaching materials must be prepared 
in advance; timing, variation, and smooth transitions 
must be planned. Instructors should allocate from 3 to 
5 hours of preparation for each hour of distance 
instruction. Great attention to detail is required long 
before the actual classroom activity occurs 
(Summers, 1997).  
3. Strong commitment to student interaction. 
Whatever the modality used to teach at a distance, the 
instructor must encourage and facilitate ongoing 
communication between the students and the 
instructor.  
4. Familiarity with the technology used in the class 
format. Faculty development is important before 
beginning any distance activities, and instructors 
should be trained in video use, computer use, or other 
forms of instructional technology used.  
5. Critical support personnel. Production staff, 
graphic designers, and technical staff members will 
help the instructional setting produce successful 
teaching at a distance.  

 
Online Learning: 
The main principle of Online Learning – also called 
e-learning, distance learning, etc – is very simple: 
Online Learning allows students to remain at home or 
anywhere they like and still be able to study, 
nowadays mostly via computers and the Internet. But 
the cultural implications of this simple thing are vast 
and unprecedented in the history of civilization. 
The principle simple: Online Learning works like 
traditional education, but happens entirely online. 
Lectures are viewed on the screen of a computer, 
with written supplementary material, lecture 
transcripts, and academic sources provided 
electronically. 
There is email and forum communication between 
classmates and teachers, as well as video meetings. 
Exams are taken online, assignments are submitted 
electronically (uploaded or sent by email). Some 
institutions still require exams to be taken in special 
learning centers, but this is most likely to change 
over time to total virtual education experience. 
What Online Learning can offer? 

• Students no longer need to work in snatches 
during summer vacations, they can combine 
more easily then ever before full time jobs 
and studies  

• Students do not need to commute, saving 
great amounts of time, money, and personal 
energy, as well as global energy.  

This seems very simple, and it is, but its implications 
are, again, enormous. It means much more time spent 
on actual education and personal life. It means money 
saved. It even means significantly less traffic and 
green house gasses. 
It also means students: 

• Construct their own schedules  
• Can finish four-year programs in two years  

Online Education – Disadvantages 
The following are its 4 main drawbacks one would 
want to consider. 
1. Human Interaction 
Online classes means there is not live, face-to-face 
classroom and office interaction between students 
and teachers. For many this is highly significant. 
Consulting lecturers in person and being able to 
discuss matters in groups, in and outside the class is, 
for many, an important motivational activity and 
learning strategy. 
Moreover, for many programs interpersonal 
communication is crucial, but it is not easy to 
seriously practice online. 
Many people also prefer traditional campus-based 
education simply for the on-campus atmosphere and 
the opportunity to meet many people there face-to-
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face between and during class, conferences, campus 
parties, concerts, fairs, and various cultural events. 
2. Study Materials 
Online institutions provide all or much of their 
material online, which may be convenient, since you 
have to buy and photocopy less. But while online 
information in general is, of course, extensive, 
approved and trusted scholarly academic material is 
not easily to be found online. 
The resources of online universities and colleges are 
not yet as extensive as those of traditional institutions 
with their on-campus libraries (and the private 
libraries of generous lecturers who will always lend 
you that hard-to-find book you absolutely must have 
for your paper). 
3. No Lab Sessions: 
Degrees science, especially the natural sciences, 
require lab hours. Online education as yet cannot 
provide a substitute for actual hands-on experience 
that students find in the labs on campus. 
Such experience is crucial in general, and it is often 
noted in particular by employees. One reason why 
graduates from traditional institutions are preferred is 
that they have extensive and relevant lab experience. 
4. Difficulties of Self-Discipline: 
For many a significant advantage of traditional 
education is that it leaves little room for 
procrastination. You have to show up on campus and 
be in class, and for many this is a great motivational 
aspect and the reason for their eventual success. 
With online education the student has much more 
freedom. This can be both an advantage and a 
disadvantage. For many it is a disadvantage because 
it encourages procrastination. This leads either to 
unnecessarily prolonged studies or even failure to 
fulfill requirements, simply because there was too 
much freedom. 
 
Conclusion: 
Each method is mentioned with regard to changes in 
features and creates an education system, and 
evaluation is used. Judgment of distance education in 
an educational way, first as a necessity to eliminate 
barriers to educational climate and geographical 
areas, age and gender restrictions learners began their 
work And more in a death education system, 
especially in the philosophy and goals based on 
theories of learning theories have evolved to find and 
promote professional growth. Approach to distance 
education with regard to the necessity of education in 
countries formed. 
Emergence and development of information societies 
is the consequences of industrialization. Despite the 
diversity of information in various forms of media in 
local, national and international, access, exchange 
and use of various information easier than last time 

is. Information society, a member of your buddies 
know that open information system in terms of 
geographical location and the last 25 years, 
organizational development, are limited. Distance 
learning faster than other forms of training has been. 
Growth factor in the economic interests of this type 
of educational approach, flexibility and remove the 
distance can be named. The methods of distance 
education, required for building physical education is 
not providing services. Teachers and trainers in this 
method - compared with traditional methods - and 
have more opportunities to more people than are 
being trained. In this type of teaching style of each 
person in each academic field, and each job can be 
arbitrary in time and space, trained without having to 
leave the house for work or business is education. 
This method requires that students are dispersed over 
long distances provides. Distance learning 
advantages of distance education in comparison with 
traditional education, the need for physical locations 
and training programs limited to no specific time 
period. In this type of teaching style, learning for life 
without possibility of spatial and temporal constraints 
for each individual there. In distance education, 
problems related to lack of qualified teachers and 
appropriate educational environment - as it posed in 
the traditional method of M is - is resolved. In this 
way the use of advanced features in digital libraries 
and search the various sites during the study, time 
and cost savings are. 
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Abstract: Distance education is education designed for learners who live at a distance from the teaching institution 
or education provider. It is the enrollment and study with an educational institution that provides organized, formal 
learning opportunities for students. Presented in a sequential and logical order, the instruction is offered wholly or 
primarily by distance study, through virtually any media. Historically, its predominant medium of instruction has 
been printed materials, although non-print media is becoming more and more popular. It may also incorporate or 
make use of videotapes, CD or DVD ROM’s, audio recordings, facsimiles, telephone communications, and the 
Internet through e-mail and Web-based delivery systems. When each lesson or segment is completed, the student 
makes available to the school the assigned work for correction, grading, comment, and subject matter guidance by 
qualified instructors. Corrected assignments are returned to the student. This exchange fosters a personalized 
student-instructor relationship, which is the hallmark of distance education instruction. Historically, most distance 
education courses were vocational in nature, but today courses are offered for academic, professional, and 
avocational purposes for students of all ages. There are numerous specialized programs, such as those for blind 
persons and for parents of small children with hearing impairments. Distance education is available in practically 
any field, from accounting to zoology. Courses are offered in gemology, high school diploma, journalism, 
locksmithing, child day care management, yacht design, and many fascinating subjects. Distance education courses 
also vary greatly in scope, level, and length. Some have a few assignments and require only a few months to 
complete, while others have a hundred or more lesson assignments requiring three or four years of conscientious 
study.  
[Mehdi Nazarpour, Azam Ghaffari. Distance Education and e-learning: Similarities and differences. Life 
Science Journal. 2011;8(3):92-96] (ISSN:1097-8135). http://www.lifesciencesite.com. 
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Introduction: 
Distance education in America and for the first time 
at the University of Illinois Veslin was implemented 
in 1874. In 1900, university education through 
correspondence, face became more public. National 
Association of Home Education in 1926 and led the 
establishment of distance education and related 
programs in universities and schools, and more 
important aspect to find drivers. Education in 1920 
invented the radio and TV appearance in 1940 led to 
important new techniques in communications that the 
nature of the field of distance education also created 
dramatic changes. 
Trainers using these new technologies were 
successful educational programs to millions seek 
learning opportunities and thereby reach out to the 
educational spaces, training centers to expand. With 
the development of long-distance telephone system in 
the early twentieth century method of capacity and 
distance learning methods for students to access 
educational opportunities in the world increased 
Translation. But until the invention of mobile tele 
conference ever in the 80 and 90 and the main role in 
the concept of distance education did not play.  
 

Telemetry system, allowing for teachers conference 
provided that without the slightest delay at a time 
when your students can listen to them talk and 
sometimes they see. 
Expansion of computer networks in the decade 1990 
and connect millions of people through lines to the 
telephone networks made it possible to simply 
distance learning via computers and computer 
conferences around the world is possible (a) and 
Today with the development of control technology 
are in science and technology around the world. 
Since 1890, more than 130 million Americans have 
studied at DETC member institutions, including 
Franklin D. Roosevelt, Walter P. Chrysler, Walter 
Cronkite, Barry Goldwater, Charles Schulz, and 
many other distinguished alumni of DETC members. 
Unlike most distance education courses offered by 
traditional colleges and universities that are semester 
and classroom oriented, with courses offered by most 
of the DETC-accredited institutions you can study 
any time and anywhere. Distance education is 
especially suited for busy people who wish to 
increase their knowledge and skills without giving up 
their jobs, leaving home, or losing income. You learn 
while you earn. Many courses provide complete 
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vocational training; others prepare you for upgrading 
in your present job, without losing wages, experience 
or seniority. You receive individual attention, and 
you work at your own pace. 
In recent years, technology has played a significant 
role in transforming the traditional distance education 
school into a dynamic, interactive distance learning 
method using toll-free telephone lines, as well as a 
diverse array of personal computers, video devices, 
CD and DVD ROMs, online courses over the 
Internet, interactive devices, and other modern 
technological innovations. The future for distance 
study promises to be exciting. 
Forms of distance education: 
In its original form, teachers using distance education 
traveled to remote sites and taught a class, or 
corresponded with students through mail, telephone, 
or fax machine. Individualized study has been a 
method of reaching the remote student for some time. 
Detailed course instructions are sent to the learner 
who performs the assigned tasks and returns the 
completed work to the teacher for evaluation and 
reassignment if necessary.  
Technology has raised the quality of individualized 
distance instruction. The use of various forms of 
electronic media increases time effectiveness and 
improves the delivery of information. Video, audio, 
and computer-based applications may enhance the 
product received by the independent learner. 
Electronic delivery can occur using synchronous 
communication, in which class members participate 
at the same time, or asynchronous communication 
where participants are separated by time 
(Romiszowski, 1993).  
Video/audio models of distance education include 
broadcast television, cable television, satellite, 
microwave, fiber optics, and audio graphics. The 
most widely used format is broadcast and cable 
television (Parrott, 1995). However, developments in 
satellite and fiber optic systems have produced other 
successful programs. The interactive capability of 
many of these networks has produced a distance 
classroom that is nearly identical to a regular 
classroom. Teachers and students can interact 
through both two-way video and one-way video with 
two-way audio systems. The recent development of 
Desktop Video Conferencing (DVC) which brings 
interactive video capability to the desktop computer, 
further enhances learning opportunities.  
The linking of computer technology through the use 
of the Internet or CD-ROM with television 
transmission provides a potentially new dimension to 
distance education. This technique can link university 
professors to high school teachers, or to physically 
disabled students, in a distance setting (McLean, 
1996).  

Another form of interaction is the use of computer 
conferencing. This method utilizes asynchronous 
communication in such forms as an e-mail list group, 
an Internet discussion group, or other types of 
conferencing software. Asynchronous methods of 
communication are especially appealing to the 
learner who has difficulty scheduling specific time- 
and place-bound course work.  
 
Have you been wondering about Distance 
Education? 
Distance Education implies the provision of 
educational services to students who are not 
physically present. 
Put more simply, its educational courses, whether 
short-term programs granting a specific certification 
or complete academic degrees, which are delivered 
online or via other media, like TV and VCR, CDs, 
audio tapes, or mailed print material. 
What Distance Education is all about? 
The main aspects of Distance Education are as 
follows- 
1. Geography: The point of Distance Education is to 
educate despite geographical differences. Online 
education effectively abolishes geographical as well 
as time differences, allowing an unprecedented 
number of students from all over the world to study 
in an institution, at any time of day. 
2. Why higher education and Why take it from 
Distance: The world of today requires advanced  
education. Nowadays, advanced degrees are the 
standard – Having more than one education is not 
extraordinary but sometimes a must. Foreign studies 
are also common. 
With the increased penetration of the Internet, 
Distance Education, offering anything from 
individual classes to complete doctoral degrees 
online, is a natural development of modern 
educational processes and requirements. 
3. Distance Education as we know it today: It is a 
web-based education developed using e-Learning 
software tools and other distance-communication 
means. With increasing reliance on information, the 
demand for better and faster education grew and 
brought about the Internet. 
4. Who Uses Distance Education? More and more 
people acquire higher education. Even professionals 
with full-time careers acquire new degrees, without 
change of pace at work. Distance education is perfect 
for the Military and for social institutions of all kinds. 
Parents can now combine higher education with 
family. Foreign education has never been easier – all 
it takes now is to log on. 
Distance Education reaches out to all those segments 
of population which only a decade or so ago were 
almost completely neglected by educational systems. 
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In the nearest future cultural, educational, corporate 
diversity will reach never-before-seen peaks. 
Distance education is any type of schooling that takes 
place away from a physical campus. Distance 
education is also known as:  

• distance learning  
• virtual learning  
• online learning  
• e-learning  
• online education  
• web-based training 
 
Educational  methods in distance learning:  
Today, under the new system replaced the traditional 
systems of learning and learning week (ie tutoring 
methods, lectures) are: 
- Multimedia courses: 
These courses and widely used elements of image, 
communication, graphics and simulated components, 
animation and communication elements for guidance 
and tips, and talk back on course and curriculum 
issues are held. 
- Enhanced communication mechanisms: 
The mechanism of any texts simultaneously, and 
asynchronous audio-visual communications to 
protect you. This case allows students to practice on 
topics learned will give. 
- Written test: 
 thus, question and test via a distributed 
communication network, are corrected and returned. 
These exams through video conferencing support 
and runs. 

-        Virtual Seminar:  
thereby different groups of students in different 
geographical environments linked together makes. 
- Collaborative virtual laboratories: 
 the laboratory of the Group's activities are 
supported. Workshops such as software engineering. 
-Smart academic factors:  
academic factors that inform intelligent, support and 
guidance students pay. 
 
 
 Key factors in the process of distance education:  
the process of remote training, the following factors 
contribute: 
- Students: 
Regardless of educational content, role and main 
element in the learning process students are 
responsible.  
- Coaches and Teachers:  
Success depends on a lot of educational activities the 
ability, skills and knowledge are the coaches and 
professors.  
- Facilitators of communication: 

Facilitator bases, as the bridge between students and 
mentors are. Must base expectations of teachers and 
educational needs of students and service 
coordination and communication to create.  
- Support staff: 
 One of the important pillars of any development of 
distance education programs, by development group 
finds. Operational support staff such as student 
registration, copy and distribute their resources, 
order textbooks, security and copyright, and are 
responsible for the report.  
- Management: 
 The group decision makers, builders and judges are 
considered to be educational and should be 
considered among the factors above, establish the 
correct relationship formation. 

 
Conclusion: 
Technology transports information, not people. 
Distances between teachers and students are bridged 
with an array of familiar technology as well as new 
information age equipment. What sets today's 
distance education efforts apart from previous efforts 
is the possibility of an interactive capacity that 
provides learner and teacher with needed feedback, 
including the opportunity to dialogue, clarify, or 
assess. Advances in digital compression technology 
may greatly expand the number of channels that can 
be sent over any transmission medium, doubling or 
even tripling channel capacity. Technologies for 
learning at a distance are also enlarging our definition 
of how students learn, where they learn, and who 
teaches them. No one technology is best for all 
situations and applications. Different technologies 
have different capabilities and limitations, and 
effective implementation will depend on matching 
technological capabilities to education needs. 
Distance education places students and their 
instructors in separate locations using some form of 
technology to communicate and interact. The student 
may be located in the classroom, home, office or 
learning center. The instructor may be located in a 
media classroom, studio, office or home. 
The student may receive information via satellite, 
microwave, or fiber optic cable, television (broadcast, 
cable or Instructional Television Fixed Services 
(ITFS), video cassette or disk, telephone - audio 
conferencing bridge or direct phone line, audio 
cassette, printed materials - text, study guide, or 
handout, computer - modem or floppy disk, and 
compressed video. Recent rapid development of 
technology has resulted in systems that are powerful, 
flexible, and increasingly affordable. The base of 
available information technology resources is 
increasing with dramatic speed. Much has been 
learned about connecting various forms of 
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technology into systems, so that the ability to link 
systems is growing. Most distance learning systems 
are hybrids, combining several technologies, such as 
satellite, ITFS, microwave, cable, fiber optic, and 
computer connections. 
Interactivity is accomplished via telephone (one-way 
video and two-way audio), two-way video or 
graphics interactivity, two-way computer hookups, 
two-way audio. Interactivity may be delayed but 
interaction provided by teacher telephone office 
hours when students can call or through time with on-
site facilitators. Classes with large numbers of 
students have a limited amount of interactivity. Much 
of the activity on computer networks is on a delayed 
basis as well. Possibilities for audio and visual 
interaction are increasingly wide. 
In the earlier days of distance learning, it was most 
common to see distance learning used for rural 
students who were at a distance from an educational 
institution. The student might watch a telecourse on a 
television stations, read texts, mail in assignments 
and then travel to the local college to take an exam. 
This model is still in use, but as the technology has 
become more sophisticated and the cost of distance 
learning dropped as equipment prices dropped, the 
use of distance education has increased. 
High front-end costs prevented an early widespread 
adoption of electronically mediated learning. 
Distance learning has been aggressively adopted in 
many areas because it can meet specific educational 
needs. As the concept of accountability became 
accepted and laws required certain courses in high 
school in order for students to be admitted to state 
colleges, telecommunications was examined as a way 
to provide student access to the required courses. 
Many rural school districts could not afford the 
special teachers to conduct required courses. Distance 
education met this need by providing courses in 
schools where teachers were not available or were 
too costly to provide for a few students. It also 
fulfilled a need for teacher training and staff 
development in locations where experts and 
resources were difficult to obtain. These systems link 
learner communities with each other and bring a wide 
array of experts and information to the classroom. 
Challenges which faced the early users of distance 
education are still with us today. If distance education 
is to play a greater role in improving the quality of 
education, it will require expanded technology; more 
linkages between schools, higher education, and the 
private sector; and more teachers who use technology 
well. Teachers must be involved in planning the 
systems, trained to use the tools they provide, and 
given the flexibility to revise their teaching. Federal 
and state regulations will need revision to ensure a 
more flexible and effective use of technology. 

Connections have been established across 
geographic, instructional, and institutional boundaries 
which provide opportunities for collaboration and 
resource sharing among many groups In the pooling 
of students and teachers, distance learning 
reconfigures the classroom which no longer is 
bounded by the physical space of the school, district, 
state or nation. 
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RU�KDYH�OHIW�VFKRRO�XQILQLVKHG�%DNKVKRRGHK�DQG�6DODPL���������
���6RFLDO�DQG�FXOWXUDO�EDUULHUV�6RFLRORJLFDOO\�� ZRPHQ� LQ� WKLUG� ZRUOG� FRXQWULHV�HVSHFLDOO\�LQ�UXUDO�DUHDV��EHOLHYH�WR�EH�GHSHQGHQW�RQ�PHQ���7KH� WKRXJKW� LV� GHHSO\� DWWDFKHG� WR� WKHLU� KLVWRULFDO�EHOLHIV�� 7KHUHXSRQ� WKH\� QHYHU� VKDUH� LGHDV� ZKLOH�GHFLVLRQ�PDNLQJ� RU� SODQQLQJ�� $V� VRPH� VRFLRORJ\�DQG�SROLWLF�H[SHUWV�VWDWHG��LW¶V�WKH�UHDVRQ�WKH\�KDYH�GHYHORSHG� ³WKH� VLOHQFH� FXOWXUH´� DQG� WKH\�QHYHU� OHW�WKHPVHOYHV� WR� FRPPHQW� RQ�� RU� SDUWLFLSDWH� LQ�SODQQLQJ��,Q�DGGLWLRQ��FXVWRPV�DQG�SUHMXGLFHV�WKDW�WKH\�KDYH�EHHQ� WUDLQHG� ZLWK�� LQGLUHFWO\� DIIHFWV� ZRPHQ¶V�SDUWLFLSDWLRQ��6XFK� LGHRORJ\� RI� NQRZLQJ� D� VH[� WR�EH�ORZHU�WKDQ�WKH�RWKHU�LV�D�FULSSOLQJ�GLVHDVH�WKDW�FDXVHV�D�ELJ�SDUW�RI�PHQWDO�DQG�SRZHU�VRXUFHV�RI�FRPPXQLW\� UHPDLQ� GLVDGYDQWDJHG�� 7KHVH� DUH� DOO�SUHMXGLFH� HPSKDVL]LQJ� RQ� PHQ¶V� YDOXH� DQG�GHQ\LQJ� WKRVH� RI� ZRPHQ� �&KDQJL]L� $VKWLDQL����������

���6WUXFWXUDO�EDUULHUV�,Q� IDFW�� LQ� PRVW� FRXQWULHV�� JRYHUQLQJ� SRZHU��PDUNHWLQJ� DQG� SURGXFWLRQ� FRQGLWLRQV� DQG� VRPH�YDOXHV� UHODWHG� WR� WKHP�� FUHDWH� VHULRXV� VWUXFWXUDO�EDUULHUV� WR� ZRPHQ¶V� SDUWLFLSDWLRQ�� $FFRUGLQJ� WR�8QLWHG� 1DWLRQV¶� UHVHDUFK� LQVWLWXWH� RI� VHFRQG�GHYHORSPHQW� SURJUDP�� WKHVH� VWUXFWXUHV� DUH� DQWL�SDUWLFLSDWLRQ��EHFDXVH�WKH\�OHDG�WR�XQHTXDO�DFFHVV�WR� WKH� FRQWURO� RI� ZHDOWK� DQG� VRFLDO� VWDWXV�� 7KH\�FDXVH� IDLOXUH� RI� PDQ\� QDWLRQDO�UHJLRQDO�LQQRYDWLRQV�HQFRXUDJLQJ�SDUWLFLSDWLRQ��DQG�ILQDOO\�PDNH�D�VPDOO�JURXS�EH�UHVSRQVLEOH�IRU�HYHU\WKLQJ�DQG� ZH� ZRQ¶W� KDYH� WKH� EHQHILFLDO� UHVXOWV�DVVRFLDWHG� ZLWK� ZRPHQ¶V� SDUWLFLSDWLRQ�� 7KH�VWUXFWXUH� GHWHUPLQHV� WKH� FRQGLWLRQV� RI�SDUWLFLSDWLRQ�DQG�UHDFWV�VWURQJO\�WR�DQ\�UHQRYDWLRQ��,WV�REMHFWLYH�LV�WR�NHHS�ZRPHQ�LQ�WKHLU�SRVLWLRQ�DV�D ODERU�� /DERU� PDUNHW� GLYLGHV� WKH� MREV� LQ�ZRUNVKRSV� DQG� IDFWRULHV� LQ� D� ZD\� WKDW� VRPH�RFFXSDWLRQDO�ILHOGV�DUH�RQO\�IRU�ZRPHQ�DQG�VRPH�RWKHU� RQO\� IRU� PHQ�� 0HQ� DUH� FKRVHQ� WR� EH� WKH�DGPLQLVWUDWRU� LQ� DOO� SURIHVVLRQV� DQG� LW¶V� DVVXPHG�WKDW� ZRPHQ� DUH� QRW� LQWHUHVWHG� LQ� RU� QRW� DEOH� WR�KDQGOH�WKHVH�SRVLWLRQV��7KXV��LQ�SUDFWLFH�WKH�ZRUOG�RI� SURGXFWLRQ� DQG� ZRUN� LV� VXEMHFW� WR� JHQGHU�GLVFULPLQDWLRQ���
���3ROLWLFDO�DQG�RUJDQL]DWLRQDO�EDUULHUV�,Q� WKLUG�ZRUOG�FRXQWULHV��ZRPHQ� IDFH�ZLWK�PDQ\�REVWDFOHV� IRU� SDUWLFLSDWLRQ� LQ� GHFLVLRQ� PDNLQJ��SODQQLQJ�� LPSOHPHQWDWLRQ�� DQG� HYDOXDWLRQ� RI�SURMHFWV� UHODWHG� WR� FRXQWU\¶V� GHYHORSLQJ� SODQV��$OWKRXJK�� WKH� VWUXFWXUH� RI� WKH� FRXQWU\� SOD\� DQ�LPSRUWDQW� UROH� LQ�PDNLQJ� VXLWDEOH� FRQGLWLRQV� IRU�SDUWLFLSDWLRQ� LQ� GLIIHUHQW� DUHDV�� EXW� EHFDXVH� WKH\�

KDYH� IRFXVHG�SODQV� DQG�VXFK�GHFLVLRQV�DUH�PDGH�E\� SXEOLF� RUJDQL]DWLRQV� DQG� RIILFLDO� V\VWHPV��XVXDOO\� WKH� SRWHQWLDO� IRUFH� RI� SDUWLFLSDWLRQ� LQ�VRFLHW\� ZLOO� EH� SDOOHG� DQG� LQ� SUDFWLFH��SDUWLFLSDWLRQ� ZLOO� IDFH� VHULRXV� REVWDFOHV� DQG�SUREOHPV�� $� IRFXVHG� JRYHUQPHQW� DOZD\V�HQFRXUDJHV� IRFXVHG� RIILFLDO� VWUXFWXUHV�� 6XFK� D�VWUXFWXUH� LV� D� PDMRU� EDUULHU� WR� ZRPHQ¶V�SDUWLFLSDWLRQ��7KH\�FRQWURO�VWUXFWXUHV�DQG�V\VWHPV�UHVRXUFH� DOORFDWLRQ� DQG� LQIRUPDWLRQ� DQG�NQRZOHGJH� SHRSOH� QHHG� WR� SDUWLFLSDWH� LQ� VRFLDO�DFWLYLWLHV�� EHVLGHV� WKH\� QHYHU� OHW� SHRSOH� DQG�HVSHFLDOO\� ZRPHQ� FRQWURO� DOO� WKHVH�� 6R� LW¶V�DSSDUHQW� WKDW� VXFK� SURJUDPV� DUH� HLWKHU� QRW�FRPSUHKHQVLYH� RU� LW¶V� IDFLQJ� SUREOHPV� EHFDXVH�GHVLJQHUV� DUH� QRW� DZDUH� RI� WKH� UHDOLWLHV� LQ� WKHLU�FRPPXQLW\����
���%DUULHUV�UHODWHG�WR�ZLIH�PRWKHU�UROH�81,&()� UHSRUWV� LQGLFDWH� WKDW� ZRPHQ¶V� ZRUN�KRXUV�LV�����ORQJHU�WKDQ�PHQ¶V��EHFDXVH�D� ODUJH�QXPEHU� RI� WKHP� ZRUN� DW� KRPH� WR� SURGXFH�OLYHOLKRRG�SURGXFWV�ZLWKRXW�SD\PHQW���7KH�PDLQ�UROH�RI�DOO�ZRPHQ�LQ�HDFK�VRFLHW\�LV�WKH�UROH� RI� PRWKHU� DQG� ZLIH�� WKHUHIRUH� HYHU\� RWKHU�PDWWHU� VXFK� DV� WKHLU� HPSOR\PHQW� LV� VXEMHFW� WR�WKHVH� UROHV�� 3RVVLELOLW\� RI� ILQGLQJ� D� MRE� �DV�DGPLQLVWUDWRU� RU� LQ� D� ORZHU� UDQN�� IRU� D� JLUO� LV�DIIHFWHG�E\�YDULRXV�IDFWRUV� LQFOXGLQJ�HGXFDWLRQDO�OHYHO� DQG� WKHLU� VRFLDOL]DWLRQ� PHWKRG� DV� D� FKLOG��7KH\�KDYH�DOZD\V�EHHQ� WKRXJKW� WKDW� WKH\�DUH�QRW�LGHQWLFDO� WR�ER\V� LQ� WHUPV�RI� VRFLDO� SULYLOHJHV�RU�VRFLDO� VWDWXV�� (PSKDVL]H� RQ� WKH� UROHV� RI� PRWKHU�DQG�ZLIH�PD\�PDNH�ZRPHQ�WKLQN�WKHUH�LV�QR�QHHG�WR� SURPRWH� WKHLU� VRFLDO� VWDWXV� DQG� LQ� WKH� RWKHU�KDQG�VRFLHW\�ZLOO�QRW�SURYLGH�QHFHVVDU\�IDFLOLWLHV�IRU� WKHLU� GHYHORSPHQW�� ,Q� WKLV� VLWXDWLRQ� WKH\� DUH�SUHYHQWHG� IURP� VWXG\LQJ� DQG� VFKRROLQJ�� 7KLV�LVVXH�ZLOO�VWLOO�EH�D�SUREOHP�DIWHU�WKH\�DUH�PDUULHG��,W�VKRXOG�EH�QRWHG�WKDW�ZLWK�ZRPHQ�JHWWLQJ�SDLG��WRWDO�KRXVHKROG¶V�ZHOIDUH�LPSURYHV��EHFDXVH�ILHOG�VWXGLHV� FODLP� WKDW� DOO� ZRPHQ� HDUQLQJ� PRQH\��VSHQG� WKHLU� LQFRPH� RQ� WKHLU� IDPLO\� DQG�SDUWLFXODUO\�FKLOGUHQ¶V�QHHGV���6R�ZH�VKRXOG�PHQWLRQ�WKDW�QRW�RQO\�SDUWLFLSDWLRQ�LV�D�ZRPDQ¶V�FLYLO�ULJKW�EXW�DOVR�LW�ZLOO�PDNH�KHU�PRUH�DXWRQRPLF��DQG�VKH¶OO�EHFRPH�PRUH�FUHDWLYH�DQG�LQQRYDWLYH��

���(FRQRPLFDO�EDUULHUV�2QH� RI� WKH� IDFWRUV� LQGLFDWLQJ� GHYHORSPHQW�SURJUHVV� LV� KRZ�DQG� KRZ�PXFK� GLIIHUHQW� FODVVHV�RI�VRFLHW\�SDUWLFLSDWH�LQ�YLWDO�DFWLYLWLHV��$OWKRXJK�LPSRUWDQFH�RI�ZRPHQ¶V� SDUWLFLSDWLRQ�KDV� DOZD\V�EHHQ�FRPSOHWHO\�DSSDUHQW��WKH�DSSURSULDWH�EDODQFH�EHWZHHQ�PHQ�DQG�ZRPHQ�LQ�GLIIHUHQW�ILHOGV�LV�QRW�\HW� HVWDEOLVKHG� LQ� RXU� FRXQWU\�� $V� ZRPHQ� FDQ�
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RQO\� SRVVHV� D� OLPLWHG� VRUW� RI� MREV� DQG� DOVR� WKH\�DOZD\V� KDYH� WKH� VPDOOHU� VKDUH� RI� HDFK� MRE�RSSRUWXQLW\��WKH\�DUH�QRW�DEOH�WR�FRPSHWH�LQ�ODERU�PDUNHW��:KDW¶V�PRUH��PRVWO\�WKH\�GR�QRW�RZQ�WKH�FDSLWDO� QHHGHG� IRU� HFRQRPLFDO� SDUWLFLSDWLRQ�� VR�SURYLGLQJ�SHUVRQDO�FUHGLWV�FDQ�VROYH�WKHLU�SUREOHP�LQ�VRPH�H[WHQW��
&RQFOXVLRQ���,Q�DOO�FRPPXQLWLHV��UXUDO�ZRPHQ�DUH�FRQVLGHUHG�DV�DQ�LPSRUWDQW�IDFWRU�LQ�DFKLHYLQJ�UXUDO�GHYHORSPHQW�JRDOV�DQG�LQ�IDFW�DUH�KDOI�RI�WKH�PDQSRZHU�QHHGHG�IRU�UXUDO�GHYHORSPHQW�� +RZHYHU�� LQ� WKH� UXUDO� FRPPXQLW\� RI�,UDQ��WKHUH�DUH�JDSV�EHWZHHQ� WKH�UXOLQJ�FODVV��FDSLWDO�RZQHUV��DQG�YLOODJHUV��EHWZHHQ�OLWHUDWH�DQG�LOOLWHUDWH��DQG�EHWZHHQ�PHQ�DQG�ZRPHQ��(VSHFLDOO\� LQ�YLOODJHV�ZRPHQ� KDYH� IHZHU� SRVVLELOLWLHV� LQ� WHUPV� RI�LQYHVWPHQW� DQG� OHVV�SRZHU� DQG� FUHGLW��5ROH� RI� UXUDO�ZRPHQ�� RYHU� RI� PHQ�� LV� PRUH� LQIOXHQFHG� ZLWK�GLIIHUHQW� HFRQRPLF�� VRFLDO�� FXOWXUDO� DQG� HFRORJLF�IDFWRUV��5XUDO�ZRPHQ�DUH�FRQVLGHUHG�DV�D�QRWLFHDEOH�SRWHQWLDO� LQ� WKH� FRPPXQLW\� HLWKHU� GLUHFWO\� �FURSV�SURGXFWLRQ��OLYHVWRFN��KDQGLFUDIWV��FRWWDJH�LQGXVWULHV��RU� LQGLUHFWO\� E\� KHOSLQJ� WKH� DJULFXOWXUDO� VHFWRU� �DV�ODERU��� $ERXW� ���� PLOOLRQ� ZRPHQ� DUH� LQYROYHG� LQ�DJULFXOWXUDO� SURGXFWLRQ�� DQG� DFWLYLWLHV� UHODWHG� WR�SODQWLQJ����KDUYHVWLQJ��SUHSDUDWLRQ�RI�DQLPDO�IRRG��DQG�WDNLQJ�FDUH�RI�OLYHVWRFN�DQG�SRXOWU\�DQG�VRPH�FHUWDLQ�DFWLYLWLHV� UHODWHG� WR� WUDGLQJ� DQG� PDUNHWLQJ� DUH� DOO�GLIIHUHQW� ILHOGV� RI� UXUDO� ZRPHQ¶V� UROH� DQG�SDUWLFLSDWLRQ�� %DVHG� RQ� FXUUHQW� VWDWLVWLFV��ZRPHQ� LQ�UXUDO� DUHD� SDUWLFLSDWH� DERXW� ���� LQ� FRQYHUVLRQ�LQGXVWULHV�� ���� LQ� SURGXFLQJ� FURSV� DQG� OLYHVWRFN������ LQ� KDQGLFUDIWV� DQG� LQ� DUHDV� UHODWHG� WR�SODQWLQJ«KDUYHVWLQJ� ��UHVSHFWLYHO\���������DQG�������$QG�DOVR�LQ�DFWLYLWLHV�UHODWHG�WR�OLYHVWRFN��WKH\�KDQGOH����� RI� OLYHVWRFN� JUD]LQJ�� ���� RI� DQLPDO� FDUH� DQG�����SHUFHQW�RI�WRWDO�SRXOWU\�LQ�WKH�YLOODJH��6XSSO\LQJ� FUHGLWV� DQG� DQDO\]LQJ� FUHGLWV� DSSURDFKHV�FDXVH� RSSRUWXQLW\� WR� DFWLYDWH� SRRU� PHQ¶V� ZRUNLQJ�SRZHU� �� HVWDEOLVKLQJ� ILHOG� IRU� VXVWDLQDEOH� SURGXFWLRQ�DQG� LQFRPH� �� SUHYHQW� XVXUHUV� DQG� SUH� VKRSSHUV� RI�DJULFXOWXUH�SURGXFWLRQV�WR�SOXQGHU�SRRU�UXUDO�PHQ�DQG�ILQDOO\� HPSRZHULQJ� SRRU� SHRSOH� HVSHFLDOO\� ZRPHQ�ZKR�FDQ�ZRUN�EXW�ZHUH�GHSULYHG� WR�KDYH�FDSLWDO� DQG�ZRUN� WRROV� �� DQG� H[WHQVLRQ� DFFRUGDQFH� WR� WKHLU�DFWLYLWLHV�VXFK�DV�QHHGV�DVVHVVPHQW���LGHQWLI\LQJ�WDUJHW�JURXS� �� RUJDQL]LQJ� SRRU� SHRSOH� �� JLYLQJ� QHHGHG�VSHFLDOL]HG�DQG�SXEOLF�WUDLQLQJ�DQG�«�KDYH�LPSRUWDQW�UROH�RQ�HIIHFWLYHQHVV�DQG�PDNH�HIIHFWLYH�DFWLYLWLHV�RI�WKHVH�FUHGLWV����*RHW] �� 6HQJXSWD� �������� SUHVHQWHG� QHJDWLYH� LPDJH�RI� FUHGLWV� HIIHFWV� RQ� HPSRZHULQJ� ZRPHQ�� 7KH\�FRQFOXGHG� WKDW�PRVW�ZRPHQ� KDYH�PLQLPXP� FRQWURO�RQ�WKHLU�ORDQV��$QG�ZKHQ�UHSD\PHQW�SHULRG� LV�VKRUW��WKLV� VKRUWDJH� RI� FRQWURO� KDV� GHYDVWDWLQJ� HIIHFWV� RQ�ZRPHQ�ZHOIDUH���

+DVKHPL� DQG� RWKHUV� ������� IRXQG� WKDW� MRLQLQJ� WR�*UDPLQ� %DQN�� KDV� PHDQLQJIXO� SRVLWLYH� DIIHFWV� RQ�FRQWUROOLQJ�ZRPHQ��DQG�KHOSV�WR�IDPLO\�LQFRPH���,Q� UHVHDUFKHV� WKDW� FRQGXFWHG� E\� 1DQGD� �������EHFDPH� FOHDU� WKDW� ZRPHQ� SDUWLFLSDWLRQ� LQ� FUHGLWV�SURJUDPV�KDG�SRVLWLYH�DIIHFWV�RQ�WKHLU�GHPDQG�DERXW�KHDOWK�FDUH���)LRQD� 6WHHOH� DQG� HWDO�������� LQ� UHVHDUFKHV� WKDW�FRQGXFWHG�DV�FDOOHG�³�LQIOXHQFHV�RI�FUHGLWV�SURJUDPV�RQ� HPSRZHULQJ� ZRPHQ� DW� %DQJODGHVK� �� IRXQG� WKDW�ZRPHQ� ZKR� MRLQHG� WR� FUHGLWV� SURJUDPV� �� KDYH�SDUWLFLSDWHG� LQ�PRUH� HGXFDWLRQDO� SURJUDPV�DQG�KDYH�PDUULHG�ZLWK�PRUH�HGXFDWHG�PHQ�DQG�DOVR�WKH\�KDYH�VDYHG�PRUH�DQG�WKH\�KDG�PRUH�FDVK����(OOHQ� DQG� KHU� FROOHDJXHV� ������� XVHG� DSSURDFK�FDOOHG� LW� ³FUHGLWV� DQG� HGXFDWLRQ� DW� %ROLYLD�� *KDQD��+RQGXUDV��0DOL�DQG�7KDLODQG´��7KLV�DSSURDFK� ORRNV�IRU� HPSRZHULQJ� ZRPHQ� WKURXJK� ILQDQFLDO� VHUYLFHV�ZLWK�HGXFDWLRQ��,Q�WKLV�DSSURDFK��ZRPHQ�JHW�IDPLOLDU�ZLWK� LPSRUWDQFH� RI� FUHGLWV� WKURXJK� HGXFDWLRQ� DQG�H[WHQVLRQ� DQG� DOVR� IDPLOLDU� ZLWK� ZD\V� WR� DFFHVV� LW�WKURXJK�HVWDEOLVKLQJ�GLIIHUHQW�JURXSV���6KDKQDM�DQG�FKDXGKXU\�������LQ�UHVHDUFK�DV�³FUHGLWV�DQG�LWV�UROH�RQ�HPSRZHULQJ�ZRPHQ�³�FRQFOXGHG�WKDW�WKHUH� LV� PHDQLQJIXO� UHODWLRQ� EHWZHHQ� DWWHQGLQJ� LQ�FUHGLWV� SURJUDPV� DQG� HPSRZHULQJ� ZRPHQ� �� DW�HFRQRPLFDO�GLPHQVLRQV����5XKDO�DPLQ�DQG�RWKHUV� �������IRXQG� WKDW� WKRVH�ZKR�MRLQHG�FUHGLW�IXQGV�KDG�PRUH�DELOLW\�UDWKHU�WKDQ�WKRVH�ZKR�GLGQ¶W���-DPHHOD�������� SUHVHQWHG� WKDW� FUHGLW� SURJUDPV� KDV�VKRZQ� ORW� RI� DIIHFWV� RQ� HPSRZHULQJ�ZRPHQ� VR� WKDW�KDV� LQFUHDVHG� WKHLU� VRFLDO�� SROLWLF� DQG� HFRQRPLF�DELOLW\���7KXV� LW� LV� REYLRXV� WKDW� FUHGLWV� SURJUDPV� DQG� LWV�HGXFDWLRQDO� DQG� HPSRZHULQJ� SURJUDPV� FDQ� EH�DIIHFWLYH� RQ� VRFLDO�� KXPDQH� DQG� HFRQRPLF�GHYHORSPHQW�RU�UXUDO�VRFLHW\��LI�LW�EH�DVVRFLDWHG�ZLWK�SURSHU� DQG�JUDGXDO� SUDFWLFHV� DQG� EDVH�RQ� UHFLSURFDO�FRPPXQLFDWLRQV�SULQFLSOHV�DQG�DSSO\�RSLQLRQ�RI�ORFDO�VRFLHW\��0D\EH� WKH� PDLQ� FKDOOHQJHV� WKDW� WKUHDWHQ� FUHGLWV�DVVRFLDWLRQV� �� LV� ODFN� RI� QHFHVVDU\� HPSKDVL]HV� RQ�VRFLDO� GLPHQVLRQV� DQG� RQ� UHLQIRUFLQJ� WKHLU� EDVLFV� ��WKDW�SUDFWLFDOO\�FDXVH�WKDW�WKLV�VRFLDO�IRXQGDWLRQV�ORVH�LWV� HIILFLHQF\� VRRQ� DQG� SUDFWLFDOO\� FKDQJHG� WR�XQVXFFHVVIXO�LQVWLWXWLRQ�����
&RUUHVSRQGLQJ�$XWKRU��0HKUDQ�%R]RUJPDQHVK��0DUYGDVKW�%UDQFK��,VODPLF�$]DG�8QLYHUVLW\��0DUYGDVKW��,UDQ�(�PDLO��PHKUDQ�����#\DKRR�FRP

5HIHUHQFHV��
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��� $UDJK]DGHK��0�� LQVWLWXWLRQV� DFWLYH� LQ� WKH� ILHOG�RI�SURYLGLQJ�ILQDQFLDO�VHUYLFHV�WR�UXUDO�ZRPHQ��&RQIHUHQFH� 3URFHHGLQJV� UXUDO� ZRPHQ� PLFUR�FUHGLW���9ROXPH�,,��������������������� %DNKVKRRGHK� 0�� DQG� +DELEXOODK� 6DODPL��$UWLFOH� �7KH� UROH� RI� DJULFXOWXUDO� EDQNV� LQ�UHGXFLQJ� SRYHUW\� ZLWK� HPSKDVLV� RQ� PLFUR�FUHGLW��� &RQIHUHQFH� RQ� UXUDO� GHYHORSPHQW� DQG�SRYHUW\� UHGXFWLRQ�� DJULFXOWXUDO� EDQNV�� 7HKUDQ����������� %DODOL�� /�� 0LVVLRQ� 7ULS� 5HSRUWV� VDPSOHV�SURGXFLQJ� UXUDO�ZRPHQ� �UXUDO�ZRPHQ
V� HIIRUWV�$IIDLUV� 0LQLVWU\� RI� $JULFXOWXUH�� WR� ,QGLD� DQG�PHHWLQJ�ZLWK�WKH�ERDUG�RI�GLUHFWRUV�DQG�VHQLRU�PDQDJHUV� 1DWLRQDO� %DQN� RI� $JULFXOWXUH� DQG�5XUDO� 'HYHORSPHQW� �1$%$5'�� VHOI�HPSOR\PHQW� :RPHQ
V� $VVRFLDWLRQ� �6(:$���DQG� WKH� (PSRZHUPHQW� ,QVWLWXWH� UXUDO� ZRPHQ��&$5(������������ %DQLKDVKHP�� )�� 5XUDO� ZRPHQ�� HGXFDWLRQ��DVVRFLDWLRQ� DQG� SDUWLFLSDWLRQ�� -LKDG� -RXUQDO�YLOODJH�����\HDUV��1R�������������S��������� &KDQJL]L� $VKWLDQL�� 0� �,QFOXGLQJ� WKH� VKDUH� RI�ZRPHQ� LQ� SURGXFLQJ� FRXQWULHV�� -RXUQDO� RI�$JULFXOWXUDO�(FRQRPLFV�DQG�'HYHORSPHQW�� WKH�WKLUG�\HDU��VSHFLDO�UROH�RI�ZRPHQ�LQ�DJULFXOWXUH��7HKUDQ�� 0LQLVWU\� RI� $JULFXOWXUH� SXEOLFDWLRQV��������3S����������� (OOHQ� 9RU� GHU� %UXHJJH�� 0DXUHHQ� 3ODV��&KULVWRSKHU� 'XQIRUG� DQG� .DWKOHHQ� (�� 6WDFN��&UHGLW�ZLWK� HGXFDWLRQ�� D� VHOI�ILQDQFLQJ�ZD\� WR�HPSRZHU�ZRPHQ����������� )DNKUDHH�� 6�� (FRQRPLF� DQG� VRFLDO� HIIHFWV� RI�WKHLU� ILQDQFLDO� UHOLDQFH� RI� ZRPHQ� LQ� UXUDO�FRPPXQLWLHV����������� )$2�� :RPHQ� LQ� DJULFXOWXUDO� GHYHORSPHQW���7UDQVODWHG�E\��6DOHK�*+�DQFHVWU\���3XEOLVKHU��0DQDJHPHQW�VWXGLHV�DQG�VWXGLHV�DQG�SURPRWLQJ�SHRSOH
V� SDUWLFLSDWLRQ� 'HSXW\� $JULFXOWXUH� �WKH�IRUPHU���3S����������������� )LRQD� 6WHHOH�� 6DMHGD� $PLQ� DQG� 5XFKLUD� 7��1DYHG�� 7KH� ,PSDFW� RI� DQ� ,QWHJUDWHG� 0LFUR�FUHGLW�3URJUDP�RQ�:RPHQ¶V�(PSRZHUPHQW�DQG�)HUWLOLW\�%HKDYLRU�LQ�5XUDO�%DQJODGHVK������������ *KDIIDUL�� *+�� 7KH� UROH� RI� ZRPHQ� DQG� VRFLDO�GHYHORSPHQW�� :RPHQ
V� 0DJD]LQH�� ������ 1R������S���������� *RHW]��$�� DQG�5LQD�6HQJXSWD��5�� �:KR�7DNHV�WKH� &UHGLW"� *HQGHU�� 3RZHU�� DQG� &RQWURO� RYHU�/RDQ� 8VH� LQ� 5XUDO� &UHGLW� 3URJUDPV� LQ�%DQJODGHVK���:RUOG�'HYHORSPHQW ������������������������� -DPHHOD� Y�� D��0LFUR� FUHGLW�� HPSRZHUPHQW� DQG�GLYHUVLRQ�RI�ORDQ�XVH��������

���� /DKVDHL]DGHK�� $�� 6RFLRORJ\� RI� UXUDO�GHYHORSPHQW��7HKUDQ��3XEOLFDWLRQ�'D\V�� ������S���������� 0RD]DPL�� 0�� 5DKLPL� $�� DQG� $]DP� WD\HIH�+HLGDUL���&RYHUDJH�DQG�VXVWDLQDELOLW\�RI�PLFUR�FUHGLW� SURJUDPV�� FDVH� VWXG\� RI� UXUDO� ZRPHQ�PLFUR�FUHGLW� IXQG�� 5HVHDUFK� &HQWHU� IRU� 5XUDO�:RPHQ� DQG� 5XUDO� $IIDLUV� 0LQLVWU\� RI�$JULFXOWXUH������������� 1DMDIL�� 0� �������� 3DUWLFLSDWRU\� HYDOXDWLRQ� RI�UXUDO� ZRPHQ� PLFUR�FUHGLW� IXQG� VFKHPH�� WKH�RUJDQL]DWLRQ� SURPRWLQJ� HGXFDWLRQ� DQG�DJULFXOWXUDO�UHVHDUFK������� 1DQGD�� 3�� �������� :RPHQ
V� SDUWLFLSDWLRQ� LQ�UXUDO� FUHGLW� SURJUDPV� LQ� %DQJODGHVK� DQG� WKHLU�GHPDQG� IRU� IRUPDO� KHDOWK� FDUH�� LV� WKHUH� D�SRVLWLYH�LPSDFW"�&HQWHU�IRU�+HDOWK�DQG�*HQGHU�(TXLW\��86$������� 1DYDE�$NEDU��)��7KH�UROH�RI�UXUDO�ZRPHQ�LQ�WKH�SDVW�GHFDGH��-RXUQDO�RI�$JULFXOWXUDO�(FRQRPLFV�DQG� 'HYHORSPHQW�� FRQIHUHQFH� SDSHUV�� ZRPHQ�SDUWLFLSDWLRQ�DQG�$JULFXOWXUH�������-RXUQDO�1R�����3XEOLVKLQJ�0LQLVWU\�RI�$JULFXOWXUH��������3������������ 5DKPDQL� $QGDOLEL�� 6�� �1HHG�� SULQFLSOHV��PHFKDQLVPV� DQG� DGYDQWDJHV� RI� PLFUR�FUHGLW�SURJUDPV� LQ� VPDOO� EXVLQHVV� GHYHORSPHQW� DQG�LPSURYHPHQW� RI� UXUDO� ZRPHQ��� &RQIHUHQFH�3URFHHGLQJV�9ROXPH�,,�RI�UXUDO�ZRPHQ�PLFUR�FUHGLW� DQG� SURPRWLQJ� SHRSOH
V� SDUWLFLSDWLRQ�'HSXW\� 0LQLVWU\� RI� $JULFXOWXUH� �� %XUHDX� RI�:RPHQ�$IIDLUV�LQ�FROODERUDWLRQ�ZLWK�$O�=DKUD�8QLYHUVLW\��$JULFXOWXUDO�%DQN��7HKUDQ������������ 5DKLPL��$��5HYLHZ�RI�PLFUR�FUHGLW� SURSHUWLHV��&RQIHUHQFH� 3URFHHGLQJV� 9ROXPH� ,,� RI� UXUDO�ZRPHQ� PLFUR�FUHGLW� DQG� SURPRWLQJ� SHRSOH
V�SDUWLFLSDWLRQ�'HSXW\�0LQLVWU\� RI�$JULFXOWXUH� ��%XUHDX�RI�:RPHQ�$IIDLUV�LQ�FROODERUDWLRQ�ZLWK�$O�=DKUD� 8QLYHUVLW\�� $JULFXOWXUDO� %DQN��7HKUDQ������������ 5XKDO�$PLQ�� \LSSLQJ� OL� DQG� DVKUDG�X��$KPDG��:RPHQ
V�FUHGLW�SURJUDPV�DQG� IDPLO\�SODQQLQJ�LQ�UXUDO�%DQJODGHVK������������ 6DDGL�� +�� $UDE� 0D]DU� $�� 3DSHU� �UROH� LQ�DFFHOHUDWLQJ�WKH�SURFHVV�RI�PLFUR�FUHGLW�LQ�UXUDO�GHYHORSPHQW�� FRPSDULQJ� WZR� SHUVSHFWLYHV���&RQIHUHQFH� RQ� UXUDO� GHYHORSPHQW� DQG� SRYHUW\�UHGXFWLRQ��DJULFXOWXUDO�EDQNV��7HKUDQ������������������
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5HTXLUHG�DFWLYLWLHV�EHIRUH�SDUWLFLSDWRU\�UXUDO�DSSUDLVDO��35$��� $EEDV�(PDPL�� � $OLUH]D�%RODQGQD]DU�� DQG�0RMWDED�6DGLJKL��
������0DUYGDVKW�%UDQFK��,VODPLF�$]DG�8QLYHUVLW\��0DUYGDVKW��,UDQ�
&RUUHVSRQGLQJ�DXWKRU��KRVVHLQ�����#\DKRR�FRP

$EVWUDFW�� 3DUWLFLSDWRU\� 5XUDO� $SSUDLVDO� �35$�� LV� RQH� RI� WKH� SDUWLFLSDWRU\� UHVHDUFK� WHFKQLTXHV� LQ� WKH� FODVV� RI�TXDOLWDWLYH�UHVHDUFK��5REHUW�&KDPEHUV�GHVFULEHV�35$�DV�³D�JURZLQJ�IDPLO\�RI�DSSURDFKHV��PHWKRGV��DWWLWXGHV�DQG�EHKDYLRXUV�WR�HQDEOH�DQG�HPSRZHU�SHRSOH�WR�VKDUH��DQDO\]H�DQG�HQKDQFH�WKHLU�NQRZOHGJH�RI�OLIH�DQG�FRQGLWLRQV��DQG�WR�SODQ��DFW��PRQLWRU��HYDOXDWH�DQG�UHIOHFW���7KHUH�H[LVW�GLIIHUHQW�PHWKRGV�RI�GDWD�FROOHFWLRQ�DQG�DQDO\VLV��HDFK�ZLWK�LWV�RZQ�VWUHQJWKV�DQG�ZHDNQHVVHV��7KURXJK�WLPH��PRUH�DSSURSULDWH�DQG�UHILQHG�PHWKRGV�KDYH�EHHQ�GHYHORSHG��,Q�WKH�FRQWH[W�RI�UXUDO�GHYHORSPHQW��LQIRUPDWLRQ�UHJDUGLQJ�WKH�FRPPXQLWLHV�� WKHLU� OLYHOLKRRGV��WKHLU�EHOLHIV�� WKH�SK\VLFDO�HQYLURQPHQW�LQ�ZKLFK�WKH\�OLYH��DQG�WKHLU�UHVRXUFH�HQGRZPHQWV�QHHG�WR�EH�JDWKHUHG�DQG�LQWHUSUHWHG�LQ�D�PDQQHU�WKDW�LGHQWLILHV�WKHLU�SULRULWLHV�ZLWK�D�YLHZ�RI�GHYHORSLQJ�EHWWHU�XQGHUVWDQGLQJ�RI�WKHLU�VWDWXV�DQG�GHVLJQLQJ�DSSURSULDWH�LQWHUYHQWLRQ�SURMHFWV�GLUHFWHG�DW�UHVROYLQJ�WKHLU�SUREOHPV��0XFK�RI�WKH�VSUHDG�RI�SDUWLFLSDWRU\�UXUDO�DSSUDLVDO��35$��DV�DQ�HPHUJLQJ�IDPLO\�RI�DSSURDFKHV�DQG�PHWKRGV�KDV�EHHQ�ODWHUDO��6RXWK�6RXWK��WKURXJK�H[SHULHQWLDO�OHDUQLQJ�DQG�FKDQJHV� LQ� EHKDYLRU��ZLWK� GLIIHUHQW� ORFDO� DSSOLFDWLRQV��5DSLG� VSUHDG� KDV�PDGH� TXDOLW\� DVVXUDQFH� D� FRQFHUQ��ZLWK�GDQJHUV� IURP�³LQVWDQW� IDVKLRQ´�� UXVKLQJ�� IRUPDOLVP�DQG� UXWV��3URPLVLQJ�SRWHQWLDOV� LQFOXGH� IDUPHUV¶� RZQ� IDUPLQJ�V\VWHPV�UHVHDUFK��DOWHUQDWLYHV� WR�TXHVWLRQQDLUH�VXUYH\V��PRQLWRULQJ��HYDOXDWLRQ�DQG�ODWHUDO�VSUHDG�E\�ORFDO�SHRSOH��HPSRZHUPHQW�RI�WKH�SRRUHU�DQG�ZHDNHU��DQG�SROLF\�UHYLHZ���>$EEDV� (PDPL� � �� $OLUH]D� %RODQGQD]DU� DQG� 0RMWDED� 6DGLJKL�� 5HTXLUHG� DFWLYLWLHV� EHIRUH� SDUWLFLSDWRU\� UXUDO�DSSUDLVDO��35$���/LIH�6FLHQFH�-RXUQDO�������������������@��,661�������������KWWS���ZZZ�OLIHVFLHQFHVLWH�FRP�
.H\ZRUGV��3DUWLFLSDWRU\�5XUDO�$SSUDLVDO��35$���
,QWURGXFWLRQ��7KH� GLIIHUHQW� ZD\V� RI� GDWD� FROOHFWLRQ� DQG�LQWHUSUHWDWLRQ� FDQ� EH� VHHQ� XQGHU� WZR�SHUVSHFWLYHV�,8&1�� ������� TXDOLWDWLYH� YHUVXV�TXDQWLWDWLYH�� DQG� SDUWLFLSDWRU\� YHUVXV� WRS� GRZQ��:KLOH�WKH�TXDQWLWDWLYH�PHWKRGV�JHQHUDWH�LQIRUPDWLRQ�WKDW� FDQ� EH� FDSWXUHG� QXPHULFDOO\�� WKH� TXDOLWDWLYH�PHWKRGV�JHQHUDOO\�GR�QRW�JHQHUDWH�VSHFLILF�QXPEHUV��4XDOLWDWLYH� PHWKRGV� DUH� FRQFHUQHG� ZLWK� H[SORULQJ�PHDQLQJV�� SURFHVVHV�� UHDVRQV�� DQG� H[SODQDWLRQV��OQJOLV����������55$�ZDV� FULWLFL]HG� IRU� EHLQJ� H[WUDFWLYH� DQG� KLJKO\�GHSHQGHQW�RQ�H[SHUW�LQWHUSUHWDWLRQ��,W�ZDV�WKXV�IRXQG�XVHIXO� WR� UHSODFH� LW� ZLWK� 35$� ZKLFK� LQYROYHV� D�SURFHVV� RI� OHDUQLQJ� IURP�� ZLWK� DQG� E\� UXUDO� SHRSOH�DERXW� UXUDO� FRQGLWLRQV�� 35$� VKDUHV� PXFK� ZLWK� LWV�SDUHQW��55$��EXW�LV�GLVWLQJXLVKHG�IURP�LW�LQ�SUDFWLFH�E\� FRUUHFWLQJ� WZR� FRPPRQ� HUURUV�� UROHV� RI�LQYHVWLJDWLRQ�DUH�UHYHUVHG��DQG�UXVKLQJ�LV�UHSODFHG�E\�UHOD[DWLRQ� DQG� UDSSRUW�� $W� WKH� KHDUW� RI� DOO� WKHVH�GHYHORSPHQWV�ZDV�5REHUW�&KDPEHUV��DOWKRXJK�3DXOR�)ULHUH� KDV� DOVR� KDG� VWURQJ� LQIOXHQFH� HVSHFLDOO\� LQ�VLPLODU�GHYHORSPHQWV�LQ�HGXFDWLRQ�FLUFOHV��3URYHQWLRQ�&RQFHUWLXP���35$� KDV� HYROYHG� DQG� VSUHDG� IURP� EHJLQQLQJV� LQ�(WKLRSLD��,QGLD��.HQ\D��6XGDQ�DQG�HOVHZKHUH��DQG�LQ�HDUO\� ����� LV� NQRZQ� WR� EH� EHLQJ� TXLWH� ZLGHO\�SUDFWLFHG�LQ�SDUWV�RI�%DQJODGHVK��%RWVZDQD��(WKLRSLD��IUDQFRSKRQH� :HVW� $IULFD�� ,QGLD�� ,QGRQHVLD�� .HQ\D��1HSDO��1LJHULD��3DNLVWDQ�� WKH�3KLOLSSLQHV��6UL�/DQND��

6XGDQ�� 8JDQGD�� 9LHWQDP�� DQG� =LPEDEZH�� ZKLOH�VWDUWV� KDYH� EHHQ� PDGH� LQ� DW� OHDVW� D� VFRUH� RI� RWKHU�FRXQWULHV� LQ� /DWLQ� $PHULFD�� $IULFD� DQG� $VLD��+XQGUHGV� RI� QRQJRYHUQPHQW� RUJDQL]DWLRQV� �1*2V��KDYH� DGRSWHG� 35$� DQG� GHYHORSHG� DSSOLFDWLRQV�� DV�KDYH�D�QXPEHU�RI�JRYHUQPHQW�GHSDUWPHQWV��7KH�XVH�RI� 35$� PHWKRGV� LV� EHLQJ� LQFUHDVLQJO\� H[SORUHG� E\�VWXGHQWV�DQG�IDFXOW\�LQ�XQLYHUVLWLHV� IRU�UHVHDUFK��DQG�E\�WUDLQLQJ�LQVWLWXWHV�IRU�ILHOGZRUN��6SUHDG�DSSHDUV�WR�EH�DFFHOHUDWLQJ��
�)LYH�NH\�SULQFLSOHV�WKDW�IRUP�WKH�EDVLV�RI�DQ\�35$�DFWLYLW\�����3$57,&,3$7,21���35$� UHOLHV� KHDYLO\� RQ� SDUWLFLSDWLRQ� E\� WKH�FRPPXQLWLHV�� DV� WKH� PHWKRG� LV� GHVLJQHG� WR� HQDEOH�ORFDO� SHRSOH� WR� EH� LQYROYHG�� QRW� RQO\� DV� VRXUFHV� RI�LQIRUPDWLRQ�� EXW� DV� SDUWQHUV� ZLWK� WKH� 35$� WHDP� LQ�JDWKHULQJ�DQG�DQDO\]LQJ�WKH�LQIRUPDWLRQ�����)/(;,%,/,7<���7KH�FRPELQDWLRQ�RI�WHFKQLTXHV�WKDW�LV�DSSURSULDWH�LQ�D SDUWLFXODU�GHYHORSPHQW�FRQWH[W�ZLOO�EH�GHWHUPLQHG�E\�VXFK�YDULDEOHV�DV�WKH�VL]H�DQG�VNLOO�PL[�RI�WKH�35$�WHDP��WKH�WLPH�DQG�UHVRXUFHV�DYDLODEOH��DQG�WKH�WRSLF�DQG�ORFDWLRQ�RI�WKH�ZRUN��'XQQ������������7($0:25.���*HQHUDOO\��D�35$�LV�EHVW�FRQGXFWHG�E\�D� ORFDO� WHDP��VSHDNLQJ� WKH� ORFDO� ODQJXDJHV��ZLWK� D� IHZ� RXWVLGHUV�SUHVHQW��D�VLJQLILFDQW�UHSUHVHQWDWLRQ�RI�ZRPHQ��DQG�D�
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PL[� RI� VHFWRU� VSHFLDOLVWV� DQG� VRFLDO� VFLHQWLVWV��DFFRUGLQJ�WR�WKH�WRSLF�����237,0$/�,*125$1&(���7R� EH� HIILFLHQW� LQ� WHUPV� RI� ERWK� WLPH� DQG� PRQH\��35$�ZRUN�LQWHQGV�WR�JDWKHU�MXVW�HQRXJK�LQIRUPDWLRQ�WR� PDNH� WKH� QHFHVVDU\� UHFRPPHQGDWLRQV� DQG�GHFLVLRQV�����6<67(0$7,&���$V� 35$�JHQHUDWHG� GDWD� LV� VHOGRP� FRQGXFLYH� WR�VWDWLVWLFDO�DQDO\VLV��JLYHQ�LWV�ODUJHO\�TXDOLWDWLYH�QDWXUH�DQG� UHODWLYHO\� VPDOO� VDPSOH� VL]H��� DOWHUQDWLYH� ZD\V�KDYH� EHHQ� GHYHORSHG� WR� HQVXUH� WKH� YDOLGLW\� DQG�UHOLDELOLW\� RI� WKH� ILQGLQJV�� 7KHVH� LQFOXGH� VDPSOLQJ�EDVHG�RQ�DSSUR[LPDWH�VWUDWLILFDWLRQ�RI�WKH�FRPPXQLW\�E\�JHRJUDSKLF�ORFDWLRQ�RU�UHODWLYH�ZHDOWK��DQG�FURVV�FKHFNLQJ�� WKDW� LV� XVLQJ� D� QXPEHU� RI� WHFKQLTXHV� WR�LQYHVWLJDWH�YLHZV�RQ�D�VLQJOH�WRSLF��LQFOXGLQJ�WKURXJK�D ILQDO� FRPPXQLW\� PHHWLQJ� WR� GLVFXVV� WKH� ILQGLQJV�DQG�FRUUHFW�LQFRQVLVWHQFLHV����
35$�DUH�JRRG�IRU��� 3URYLGLQJ� EDVLF� LQIRUPDWLRQ� LQ� VLWXDWLRQV� ZKHUH�OLWWOH�LQ�NQRZQ�� ,GHQWLI\LQJ�DQG�DVVHVVLQJ�SUREOHPV�� $SSUDLVLQJ�� GHVLJQLQJ�� LPSOHPHQWLQJ�� PRQLWRULQJ��DQG�HYDOXDWLRQ�SURJUDPV�DQG�SURMHFWV�� *HWWLQJ�D�EHWWHU�SLFWXUH�RI�QHHGV�DQG�RUJDQL]DWLRQV¶�DELOLW\�WR�PHHW�WKHP�� 'HYHORSLQJ� DQG� WUDQVIHUULQJ� DSSURSULDWH�WHFKQRORJLHV�� $SSUDLVLQJ�HPHUJHQFLHV�� 3ODQQLQJ� SURMHFWV� WKDW� DUH� PRUH� UHOHYDQW��UHVWUXFWXULQJ� DGPLQLVWUDWLRQV�� DVVLVWLQJ� LQ� GHFLVLRQ�PDNLQJ�DQG�SROLF\�IRUPDWLRQ�� *HQHUDWLQJ� K\SRWKHVHV�� UXOLQJ� RXW� LQDSSURSULDWH�RQHV�� 3URYLGLQJ� JXLGHOLQHV� IRU� VXUYH\� GHVLJQV� DQG�DVVHVVLQJ� WKH� DSSOLFDELOLW\� RI� WKHLU� UHVXOWV� WR� RWKHU�SODFHV��� )OHVKLQJ� ±� RXW� FRPSOHPHQWLQJ�� LQWHUSUHWLQJ�� RU�JLYLQJ� GHSWK� DQG� FRQWH[W� WR� LQIRUPDWLRQ� REWDLQHG�WKURXJK�RWKHU�PHWKRGV���3UHSDUDWLRQ�EHIRUH�WKH�35$��3URSHU�SUHSDUDWLRQV�GHWHUPLQH�WKH�VXFFHVV�RI�35$�IRU�LW� LQYROYHV� OHDUQLQJ�E\�GRLQJ� DQG� GHSHQGV� RQ� WHDP�FRQWULEXWLRQV��,Q�DGGLWLRQ�WR�VHOHFWLQJ�WKH�VLWH�ZKHUH�35$� LV� WR� EH� FRQGXFWHG� DQG� FROOHFWLQJ� VHFRQGDU\�LQIRUPDWLRQ� UHJDUGLQJ� WKH� VSHFLILF� VLWHV� DQG� WKHLU�QHLJKERUKRRGV��LW�LV�QHFHVVDU\�WR��x (VWDEOLVK�D�35$�7HDP��x (VWDEOLVK�D�.XVKHW�35$�&RPPLWWHH��x &RQGXFW� 3UHOLPLQDU\� 9LVLWV� WR� WKH�&RPPXQLW\��x 'HYHORSLQJ�35$�6FKHGXOH��
���7KH�35$�7HDP��

7KH�35$�7HDP�FRQVLVWV�ILYH�IDFXOW\�PHPEHUV�RI�WKH�IDFXOW\�RI�EXVLQHVV�DQG�HFRQRPLFV��1RWH� WKDW� RWKHU� PHPEHU�V�� DOUHDG\� LQYROYHG� LQ�GHYHORSPHQW�DFWLYLWLHV� LQ�RU�QHDU� WKH� VSHFLILHG�DUHDV�VKDOO�EH�LQFOXGHG�LI�IRXQG�QHFHVVDU\��IRU�LQ�35$��WKH�7HDP� LV� H[SHFWHG� WR� KDYH� WKH� QHFHVVDU\� WHFKQLFDO�NQRZ� KRZ� LQ� GLIIHUHQW� DUHDV� �DJULFXOWXUH�� KHDOWK��HGXFDWLRQ�� LQIUDVWUXFWXUH�� FUHGLW�� PDUNHWLQJ�� FXOWXUH��HWF����,W�DOVR�QHHGV�WR�KDYH�D�IDLU�JHQGHU�FRPSRVLWLRQ��$OWKRXJK�HYHU\�WHDP�PHPEHU�VKRXOG�EH�IDPLOLDU�ZLWK�DOO� DVSHFWV� RI� WKH� 35$�� HDFK� WHDP� PHPEHU� LV� DOVR�GHVLJQDWHG� IRU� VSHFLILF� WDVNV�ZKLFK�DUH�GHVFULEHG� DV�IROORZV�1&$(5���������D�� 35$� WHDP� OHDGHU� 2QH� RI� WKH� 35$� 7HDP�PHPEHUV�ZLOO�EH�GHVLJQDWHG�DV�D�OHDGHU�LQ�HDFK�RI�WKH�IRXU�35$V��7KDW�LV�RQH�WHDP�OHDGHU�ZLOO�EH�DVVLJQHG�IRU�HDFK�RI�WKH�IRXU�YLOODJHV��7KH�WHDP�OHDGHU�ZLOO�EH�VHOHFWHG� LQ� VXFK� D� ZD\� WKDW� IRXU� PHPEHUV� ZLOO�DOWHUQDWLYHO\� VHUYH� DV� WHDP� OHDGHUV� IRU� HDFK� RI� WKH�IRXU�35$V��7KH�UROH�RI�WKH�WHDP�OHDGHU�LV�WR�6FRRQHV���������x 3OD\�WKH�OHDGLQJ�UROH�LQ�WKH�IRUPDWLRQ�RI�WKH�YLOODJH�35$�FRPPLWWHH��x (QVXUH� WKDW� DOO� SUHSDUDWRU\� ZRUN� KDV� EHHQ�GRQH��x 0DNH� VXUH� WKDW� WKH� REMHFWLYHV� RI� HDFK�VHVVLRQ�DUH�DFKLHYHG��x &RRUGLQDWH�SUHSDUDWLRQ�RI�WKH�35$�UHSRUW��x 5HVROYH�DQ\�SUREOHPV�ZKLFK�PD\�DULVH��x $VVLJQ� IDFLOLWDWRUV� DQG� QRWH�WDNHUV� IRU� HDFK�VHVVLRQ��x 2UJDQL]H� WKH� UHSRUWV� IURP� WKH� QRWH�WDNHU�V�LQWR�D�FRKHUHQW�ZKROH��x :RUN� DV� WKH� SULQFLSDO� HGLWRU� RI� WKDW�SDUWLFXODU�35$�UHSRUW��,PSRUWDQWO\��WKH�35$�WHDP�OHDGHU�LV�DOVR�UHVSRQVLEOH�IRU�HQVXULQJ�WKDW�DOO�WHFKQLFDO�DUHDV�DUH�DSSURSULDWHO\�FRYHUHG�� 7KRXJK� QRW� LQWHQGHG� WR� GR� VR��PDQ\� 35$�H[HUFLVHV� PD\� UHIOHFW� WKH� WHFKQLFDO� ELDV� RI� WKH�IDFLOLWDWRUV� RU� QRWH�WDNHUV� DV� RSSRVHG� WR� FRPPXQLW\�QHHGV� DQG� LQWHUHVWV�� 7KLV� VKRXOG� EH� DYRLGHG� DW� DOO�FRVWV��DQG�WKH�35$�WHDP�OHDGHU�VKRXOG�HQVXUH�WKDW��E��)DFLOLWDWRU� )RU�HDFK�35$�VHVVLRQ��RQH�LQGLYLGXDO�VKRXOG�EH�GHVLJQDWHG�DV�WKH�OHDG�IDFLOLWDWRU��QRWH�WKDW�WKH� WHDP� OHDGHU� PD\� DOVR� VHUYH� DV� D� IDFLOLWDWRU� LQ�VRPH�RI�WKH�VHVVLRQV���$V�D�NH\�REMHFWLYH�RI�WKH�35$�LV�WR�SURPRWH�DFWLYH�FRPPXQLW\�SDUWLFLSDWLRQ��WKH�UROH�RI�WKH�IDFLOLWDWRU�LV�YHU\�LPSRUWDQW�DQG�LQFOXGHV��%HIRUH�WKH�6HVVLRQ��x .QRZLQJ� WKH� FRQWHQWV� RI� WKHLU� VHVVLRQ� YHU\�ZHOO�LQ�RUGHU�WKDW�WKH\�UDUHO\�KDYH� WR�ORRN�DW�WKH�PDQXDO�IRU�JXLGDQFH�x (QVXULQJ�WKDW�WKH�VLWH�LV�ZHOO�SUHSDUHG�±�WKDW�WKHUH�DUH�HQRXJK�SODFHV�WR�VLW��WKDW�WKHUH�LV�
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QRW�WRR�PXFK�QRLVH�FORVH�E\��WKDW�WKH�DUHD�LV�ZHOO�VKDGHG��HWF��x (QVXULQJ� WKDW� WKH� VHDWLQJ� DUUDQJHPHQW� LV�JRRG�±�DQG�WKDW�SDUWLFLSDQWV�FDQ�EH�VHDWHG�LQ� D� FLUFOH� VR� WKDW� WKH\� FDQ� VHH� WKH�IDFLOLWDWRU�� RWKHU� SDUWLFLSDQWV�� DV� ZHOO� DV�DQ\�IOLSFKDUW�RU�EODFNERDUG�ZKLFK�PD\�EH�XVHG�� ,PSRUWDQW�� LI� SDUWLFLSDQWV� DUH� QRW�SURSHUO\�VHDWHG��KDYH�HYHU\RQH�JHW�XS�DQG�UHDUUDQJH� WKH� PHHWLQJ� SODFH�� 'XULQJ� WKH�6HVVLRQ�x (QVXULQJ�WKDW�DOO�SDUWLFLSDQWV�XQGHUVWDQG�DQG�FRQWULEXWH�WR�WKH�GLVFXVVLRQV����� ,I� RQH� SDUWLFLSDQW� LV� WDONLQJ� WRR� PXFK��WKDQN�KLP�KHU�IRU�KLV�KHU�FRPPHQWV�DQG�DVN�DQRWKHU�RSLQLRQ������ ,I�VRPH�SDUWLFLSDQWV�DUH�QRW�FRQWULEXWLQJ�DW�DOO��DVN�WKHP�GLUHFWO\�ZKDW�WKH\�WKLQN����� 'R� QRW� OHW� RQO\� RQH� SHUVRQ� RU� D� VPDOO�JURXS� RI� SDUWLFLSDQWV� GRPLQDWH� WKH�GLVFXVVLRQV����� 3D\�VSHFLDO�DWWHQWLRQ�WR�ZRPHQ�DQG�WKH�SRRU� ZKR� PD\� QRW� IHHO� FRPIRUWDEOH�FRQWULEXWLQJ��x (QVXULQJ� WKDW� WHDP� PHPEHUV� VKDUH� WKHLU�LGHDV�RQO\�DIWHU�WKH�FRPPXQLW\�PHPEHUV�KDYH�SURYLGHG� WKHLU� RZQ�� DQG� WKDW� WKH� WHDP�PHPEHUV� DYRLG� LQIOXHQFLQJ� WKH� FRPPXQLW\¶V�GHFLVLRQV��x 0DQDJLQJ�WKH�WLPH�DYDLODEOH�IRU�WKH�VHVVLRQ�WR�HQVXUH�WKDW�DOO�REMHFWLYHV�DUH�DFKLHYHG��x $W�WKH�HQG�RI�WKH�VHVVLRQ��WKDQN�SDUWLFLSDQWV�IRU�WKHLU�FRQWULEXWLRQV�DQG�H[SODLQ�WR�WKHP�WKH�QH[W�DFWLYLW\��'UXPPRQG���������F�� 1RWH� WDNHU� %HFDXVH� PXFK� LQIRUPDWLRQ� LV�JHQHUDWHG� WKURXJKRXW� WKH� 35$�� WKH� WDVN� RI� WDNLQJ�QRWHV�LV�YHU\�LPSRUWDQW�WR�WKH�SURJUDP¶V�VXFFHVV��2QH�SHUVRQ� VKDOO� EH� DVVLJQHG� DV� D� QRWH�WDNHU� IRU� HDFK�VHVVLRQ��7KH� UROH�RI� WKH�QRWH� WDNHU� LQFOXGHV�8SKRII���������x 6LWWLQJ�DPRQJ�SDUWLFLSDQWV�DQG�WDNH�QRWHV��LW�PD\�SUHIHUDEO\�EH�GRQH�LQ�VXFK�D�ZD\�WKDW�WKH� SDUWLFLSDQWV� DUH� QRW� VR� DZDUH� WKDW�VRPHRQH�LV�WDNLQJ�QRWHV���x 1RWLQJ� DOO� PDLQ� GLVFXVVLRQ� SRLQWV�� DQG�SD\LQJ� VSHFLDO� DWWHQWLRQ� WR� WKH� FRPPHQWV�RI�SDUWLFLSDQWV�FRQFHUQV����� :KDW�WKH\�IHHO�DUH�SUREOHPV����� :KDW�WKH\�EHOLHYH�DUH�WKH�FDXVHV�RI�WKHVH�SUREOHPV����� 3RVVLEOH� VROXWLRQV�� DQG� HVSHFLDOO\�KRZ� WKH� FRPPXQLW\� KDV� VROYHG�WKHVH�SUREOHPV�LQ�WKH�SDVW����� 6SHFLDO� EHOLHIV�� FXVWRPV� DQG�UHOLJLRXV�SUDFWLFHV��

x $VNLQJ� SDUWLFLSDQWV� WR� UHSHDW� FRPPHQWV� LI�WKH\�DUH�QRW�ZHOO�XQGHUVWRRG��x $VVLVWLQJ� WKH� IDFLOLWDWRU� E\� UHPLQGLQJ� LI�VRPH� LPSRUWDQW� WKLQJV� DUH� OHIW� RXW� RU� QRW�SURSHUO\� WDNHQ� FDUH�RI�&RS\LQJ� LQIRUPDWLRQ�SUHVHQWHG�RQ�ELJ�SDSHU�LQWR�D�QRWHERRN��x 5HYLHZLQJ� WKH� QRWHV� ZLWK� WKH� IDFLOLWDWRU� WR�PDNH� VXUH� WKDW� WKH\� DUH� FRPSOHWH� DQG�FRUUHFW��x &RS\�WKH�QRWHV�WR�D�ODSWRS�DW�WKH�HQG�RI�HDFK�GD\¶V�ZRUN��G�� 7HFKQLFDO� 5HVRXUFH� 3HUVRQV� 6SHFLILF� WHDP�PHPEHUV� VKRXOG� EH� GHVLJQDWHG� WR� VHUYH� DV� UHVRXUFH�SHUVRQV� IRU� NH\� WHFKQLFDO� DUHDV�� ,I� DSSURSULDWH�WHFKQLFDO�SHUVRQV�DUH�QRW�DYDLODEOH�ZLWK�WKH�WHDP��WKH�VXSSRUW� RI� JRYHUQPHQW� EXUHDXV� RU� 1*2V� ZLOO� EH�VRXJKW�6ZLIW���������7KHVH� LQGLYLGXDOV� PD\� VHUYH� DV� IDFLOLWDWRUV� IRU�VHVVLRQV�UHODWHG�WR�WKHLU�WHFKQLFDO�DUHD��RU�PD\�VLPSO\�DVVLVW� WKH� 35$� WHDP�� WKH� 35$� FRPPLWWHH� RU� RWKHU�SDUWLFLSDQWV� LQ� LGHQWLI\LQJ� FRPPXQLW\� SUREOHPV��FDXVHV�DQG�SRVVLEOH�VROXWLRQV��1RWH�WKDW�HYHQ�WKRXJK�7HFKQLFDO� 5HVRXUFH� 3HUVRQV� PD\� KDYH� PXFK�H[SHUWLVH�� WKH\� VKRXOG� VKDUH� WKHLU� LGHDV� RQO\� DIWHU�FRPPXQLW\�PHPEHUV� KDYH� GLVFXVVHG� WKHLU� RZQ�� DQG�DYRLG� LQIOXHQFLQJ� WKH� FRPPXQLW\¶V� GHFLVLRQV�� ,Q�DGGLWLRQ�WR�IRFXV�JURXS�GLVFXVVLRQV��WHFKQLFDO�SHUVRQV�FRXOG�EH�XVHG�GXULQJ�WUDQVHFW�ZDON�$SSOH\DUG���������
���3UHOLPLQDU\�9LVLWV�WR�WKH�&RPPXQLW\���$IWHU�VHOHFWLQJ�WKH�VSHFLILF�DUHDV�ZKHUH�35$�LV�WR�EH�FRQGXFWHG�� WKH� 35$� 7HDP� �DOO� PHPEHUV� QHHG�SUHIHUDEO\� DWWHQG�� QHHGV� WR� FRQGXFW� D� YLVLW� WR� PHHW�PHPEHUV��ORFDO�OHDGHUV���GHYHORSPHQW�ZRUNHUV�LQ�WKH�DUHD�� JRYHUQPHQW�ZRUNHUV�� KHDOWK�ZRUNHUV�� WHDFKHUV��DQG�UHOLJLRXV�OHDGHUV�ZLWK�WKH�IROORZLQJ�GXWLHV��x ,QWURGXFLQJ� WKH� 35$� DSSURDFK� WR� ORFDO�DGPLQLVWUDWRUV� DQG� FRPPXQLW\� OHDGHUV� DQG�H[SODLQLQJ�WKH�REMHFWLYHV�RI�WKH�35$��x ([SODLQLQJ�WKH�FRQWHQWV�DQG�VFKHGXOH�RI�WKH�35$�SURJUDP��x 5HTXHVWLQJ� WKDW� D� 9LOODJH� 35$� &RPPLWWHH�EH�HVWDEOLVKHG��x 'HFLGLQJ�RQ�WKH�GDWHV�IRU�WKH�35$��x 0DNLQJ� QHFHVVDU\� ORJLVWLFDO� DUUDQJHPHQWV��LQFOXGLQJ����� ,GHQWLI\LQJ�VLWHV�WR�FRQGXFW�ODUJH�DQG�VPDOO�JURXS�PHHWLQJV����� 'LVFXVVLQJ� ORGJLQJ� DUUDQJHPHQWV� IRU�WKH� 35$� 7HDP� �LI� WKH� 35$� WHDP�GHFLGHV�WR�VWD\�LQ�WKH�DUHD�GXULQJ�WKH�35$�ZRUN���
���7KH�.XVKHW�35$�&RPPLWWHH��.3&����%HFDXVH� WKH� VXFFHVV� RI� D� 35$� GHSHQGV� RQ� VWURQJ�FRPPXQLW\�SDUWLFLSDWLRQ��D�.3&��DOVR�FDOOHG�9LOODJH�35$� FRPPLWWHH� ±� 93&�� LV� HVWDEOLVKHG�� $PRQJ�
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RWKHUV��WKH�.3&�LV�XVHG�DV�DQ�LPSRUWDQW�PHDQV�WR�ZLQ�WKH�WUXVW�RI�WKH�FRPPXQLW\��7KH�IROORZLQJ�GHVFULEH�LWV�PDMRU�FKDUDFWHULVWLFV�����&RPSRVLWLRQ�RI�WKH�.3&��7R�HQVXUH�WKH�FRPPLWWHH�LV�ZHOO�VXLWHG�IRU�LWV�WDVNV��LW�VKRXOG�EH�FRPSRVHG�RI��x 6L[�PHPEHUV�ZLWK�DQ�HTXDO�QXPEHU�RI�PHQ�DQG�ZRPHQ��x 2QH� RI� WKH� VL[� PHPEHUV� QHHG� WR� EH� D�PHPEHU� RI� OHDGHUVKLS� WR� IDFLOLWDWH� WKH�VXFFHVV�RI�WKH�35$��x 2QH� RI� WKH� IHPDOH� PHPEHUV� QHHG� WR� EH�VHOHFWHG�IURP�WKH�ZRPHQ¶V�DVVRFLDWLRQ��x 2QH�PHPEHU�RI�WKH�FRPPLWWHH�VKRXOG�FRPH�IURP�WKH�FKXUFK��RUWKRGR[��OHDGHUVKLS��x 0RVW�DSSURSULDWHO\�WKH�RWKHU�PHPEHUV��DSDUW�IURP� WKH� UHSUHVHQWDWLYH� IURP� WKH� RU�DGPLQLVWUDWLRQ� DQG� WKH� UHSUHVHQWDWLYH� IURP�WKH�ZRPHQ¶V�DVVRFLDWLRQ��VKRXOG�EH�HOHFWHG�E\� WKH� FRPPXQLW\� GXULQJ� D�PHHWLQJ� RI� WKH�FRPPXQLW\� PHPEHUV�� ,I� IRXQG� GLIILFXOW��DQRWKHU�PHFKDQLVP�PD\�EH�WKRXJKW��x 5HSUHVHQWDWLYHV� RI� GLIIHUHQW� DUHDV� RI� WKH�YLOODJH�� GLIIHUHQW� HFRQRPLF� JURXSV�� DQG�GLIIHUHQW� UHOLJLRXV� JURXSV� LQ� WKH� FDVH� RI�PRUH�WKDQ�RQH�UHOLJLRQ��x 0HPEHUV�ZKR�KDYH�WKH�WLPH�WR�QRW�RQO\�KHOS�LQ� SUHSDULQJ� WKH� FRPPXQLW\� IRU� 35$�� EXW�DOVR�WR�KHOS�GXULQJ�WKH�35$��DV�ZHOO�DV�DIWHU�35$�ZLWK�WKH�IROORZ�XS�DFWLYLWLHV�����5ROHV�DQG�5HVSRQVLELOLWLHV�RI�WKH�.3&��7KH�PDMRU�WDVNV�RI�WKH�FRPPLWWHH�LQFOXGH��x ([SODLQLQJ�WR�RWKHU�FRPPXQLW\�PHPEHUV�WKH�REMHFWLYHV�� VFKHGXOH� DQG� LPSRUWDQFH� RI� WKH�35$��x $UUDQJLQJ� WKH� SODFH� ZKHUH� PHHWLQJV� WDNH�SODFH��x (QFRXUDJLQJ� DOO� FRPPXQLW\� PHPEHUV� WR�DFWLYHO\�SDUWLFLSDWH�WKURXJKRXW�WKH�35$��x ,I�SRVVLEOH��QRWH�WDNLQJ�DQG�VLPLODU�WDVNV��x 0HHWLQJ�ZLWK� WKH�35$�7HDP� DW� WKH� HQG� RI�HDFK� GD\� WR� GLVFXVV� LVVXHV�� WHDP� ILQGLQJV��SUREOHPV��HWF���x $VVLVW� SDUWLFLSDQWV� LQ� WKH� GLIIHUHQW� VHVVLRQV�RI�WKH�35$��x $VVLVWLQJ�LQ�35$�IROORZ�XS�DFWLYLWLHV�����'HYHORSLQJ�WKH�35$�6FKHGXOH���$ERXW� WZR� ZHHNV� EHIRUH� WKH� 35$�� WKH� 35$� 7HDP�VKRXOG�PHHW� WR� UHYLHZ� DFWLYLWLHV� DOUHDG\� XQGHUWDNHQ�DQG� GHYHORS� WKH� DFWXDO� VFKHGXOH� IRU� WKH� 35$��,PSRUWDQW�DFWLYLWLHV�LQFOXGH��x )L[LQJ� WKH� GDWHV� IRU� WKH� GLIIHUHQW� 35$�VHVVLRQV� LQ� FRQVXOWDWLRQ� ZLWK� WKH� 35$�FRPPLWWHH��

x ,QGLFDWH� WKH� SDUWLFXODU� VHVVLRQV� DQG� WKHLU�VSHFLILF�GDWHV�LQFOXGLQJ�WKH�UHVXOWV�H[SHFWHG�RI�HDFK�VHVVLRQ��x 6SHFLI\� WKH� UROHV� RI� HDFK� PHPEHU��IDFLOLWDWRU��QRWH�WDNHU��HWF���x 0DWHULDO�SUHSDUDWLRQ��x /RJLVWLFV� �WUDQVSRUW�� ORGJLQJ�� IRRG�SUHSDUDWLRQ���x ,QGLFDWH� WKH� VSHFLILF� GDWH� ZKHQ� WKH�SUHOLPLQDU\�UHSRUW�VKRXOG�EH�SURGXFHG��x 2WKHUV��7KH�35$� WHDP� OHDGHU� LV� UHVSRQVLEOH� IRU� GHYHORSLQJ�WKH�VFKHGXOH�DQG�PDNHV�IROORZ�XS�����$FWLYLWLHV�XSRQ�DUULYDO�LQ�WKH�&RPPXQLW\���$V� ILQDO� SUHSDUDWRU\� DFWLYLWLHV�� DQG� RQFH� WKH� 35$�7HDP�KDV� DUULYHG� LQ� WKH� FRPPXQLW\� DQG� KDV� VHWWOHG�ORGJLQJ� DQG� PHDO� DUUDQJHPHQWV�� WKH\� VKRXOG�XQGHUWDNH�WR��x 0HHW�ZLWK�WKH�.3&�DQG�RU�OHDGHUV�WR�UHYLHZ���� 7KH�SXUSRVH�RI�WKH�35$����� 7KH�35$�6FKHGXOH����� 7KH� UROH� RI� WKH� 35$� &RPPLWWHH�DQG�YLOODJH�OHDGHUV����� 3UHSDUDWRU\� DFWLYLWLHV� WKH� YLOODJH�KDV�XQGHUWDNHQ��DQG���� 2WKHU� LPSRUWDQW� LVVXHV� �H�J�� 35$�7HDP�ORGJLQJ��LI�DSSOLFDEOH��x 9LVLW� 35$�0HHWLQJ� 6LWHV��:LWK� WKH� 35$�&RPPLWWHH�� WKH� 7HDP� VKRXOG� YLVLW� VLWHV�GHVLJQDWHG� E\� WKH� YLOODJH� IRU� JHQHUDO�PHHWLQJV� DQG� VPDOO� GLVFXVVLRQ� DQG�ZRUNLQJ�JURXSV�+DKQ���������x 3ODQ� 7UDQVHFW� :DON�� 7KH� 35$� 7HDP�VKRXOG�WDNH�VRPH�WLPH�WR�ZDON�WKURXJK�DQG�DURXQG� WKH� YLOODJH� ±� ERWK� WR� IDPLOLDUL]H�WKHP� ZLWK� WKH� YLOODJH� DQG� WR� DOORZ�YLOODJHUV� WR� IDPLOLDUL]H� WKHPVHOYHV� ZLWK�35$�7HDP�PHPEHUV��'XULQJ�WKLV�WLPH��WKH�35$�7HDP�VKRXOG�DOVR�GHFLGH�ZKDW�DUHDV�WKH\�ZLOO�ZDON�WKURXJK�ZKHQ�WKH\�FRQGXFW�WKH�7UDQVHFW�:DON�H[HUFLVH��x 5HYLHZ�RI�WKH�6FKHGXOH�DQG�5ROHV��)LQDOO\�WKH� 35$�7HDP� VKRXOG�PHHW� WR� UHYLHZ� DOO�RI� WKH� DERYH�� DQG� PDNH� DQ\� ILQDO�SUHSDUDWLRQV� DQG� UHYLHZ� WKH� UROHV� RI�)DFLOLWDWRUV�DQG�1RWH�7DNHUV���
&RQFOXVLRQV��7KH�PDLQ�REMHFWLYHV�RI�WKH�FXUUHQW�35$�DUH����� (PSRZHUPHQW� RI� UXUDO� FRPPXQLWLHV� E\� DVVLVWLQJ�WKHP� WR� V\VWHPDWLFDOO\� XWLOL]H� WKHLU� ORFDO� NQRZOHGJH�WR� LGHQWLI\�SUREOHPV�DQG�VWUHQJWKV��GHYHORS�VNLOOV�RI�DQDO\VLV�� DQG� GHVLJQ� DSSURSULDWH� PHFKDQLVPV� IRU�LQWHUYHQWLRQ� E\� WKHPVHOYHV� DQG�RU� E\� GHYHORSPHQW�DJHQWV��
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��� DGYDQFHPHQW� RI� XQGHUVWDQGLQJ� E\�DFDGHPLFLDQV�UHVHDUFKHUV� RI� ORFDO� NQRZOHGJH� DQG�DFNQRZOHGJHPHQW�RI� WKH�FDSDFLW\�RI�FRPPXQLWLHV� WR�JDWKHU�GDWD��FRQGXFW�DQDO\VLV��DQG�LGHQWLI\�DV�ZHOO�DV�SULRULWL]H�SUREOHPV�DQG�VROXWLRQV����� XWLOL]DWLRQ� RI� WKH� UHVHDUFK� TXHVWLRQV�SUREOHPV�LGHQWLILHG�GXULQJ�WKH�35$V�IRU�IXUWKHU�LQYHVWLJDWLRQ����� GRFXPHQWLQJ� DQG� SUHVHQWLQJ� WKH� RXWFRPHV� RI� WKH�35$V�WR�GHYHORSPHQW�DJHQWV��JRYHUQPHQWDO�DQG�QRQ�JRYHUQPHQWDO�� DQG� RWKHU� VWDNHKROGHUV� VR� WKDW� WKH\�FRXOG� XQGHUWDNH� LQWHUYHQWLRQV� LQ� OLQH� ZLWK� WKH�ILQGLQJV��35$� FRQVLVWV� RI� D� VHULHV� RI� SDUWLFLSDWRU\� H[HUFLVHV�ZKLFK� KHOS� FRPPXQLW\� PHPEHUV� EHWWHU� DVVHVV� WKHLU�KLVWRU\�� UHVRXUFHV�� DQG� RYHUDOO� VLWXDWLRQ� DV� FRQFHUQV�DJULFXOWXUH�� KHDOWK�� PDUNHWLQJ�� FUHGLW�� FRSLQJ�PHFKDQLVPV�� HGXFDWLRQ�� DQG� RWKHU� LPSRUWDQW� DUHDV��'XULQJ� WKH� FRQGXFW� RI� WKH�35$V�� UXUDO� FRPPXQLWLHV�LQ�WKH�VHOHFWHG�YLOODJHV�ZLOO�JDWKHU�LQIRUPDWLRQ�RQ�WKH�UHVRXUFHV� WKH\� DOUHDG\� SRVVHVV�� RUJDQL]H� WKHLU�NQRZOHGJH�� VKDUH� H[SHULHQFH� DPRQJ� WKHPVHOYHV��OHDUQ� IURP� HDFK� RWKHU�� LGHQWLI\� DQG� SULRULWL]H� ORFDO�GHYHORSPHQW�QHHGV��DQG�GHYHORS�DFWLRQ�SODQV�ZKLFK�UHVSRQG�WR�WKHVH�QHHGV��7KH�PDQ\�GLIIHUHQW�SHUVSHFWLYHV�RQ�GDLO\�UHDOLW\�DQG�WKH� YLVXDOLVDWLRQ� RIIHU� JRRG� RSSRUWXQLWLHV� WR� JR�EH\RQG� WKH� PRVW� REYLRXV� DQG� GRPLQDQW� SRLQWV� RI�YLHZ� LQ� WKH� FRPPXQLW\�� 7KH� RQO\� ZDUQLQJ� KHUH�VKRXOG� EH� WKDW� WRR� PXFK� DWWHQWLRQ� WR� JURXS�GLVFXVVLRQV�� �DFWLYLWLHV�PLJKW�HQDEOH�VRPH�JURXSV� WR�GRPLQDWH�WKH�GLVFXVVLRQ��7KH�PHWKRGRORJ\�LV�RSHQ�WR�PRGLILFDWLRQ�� HYHU\ERG\� FDQ� GHYHORS� QHZ� WRROV� DQG�QHZ� ZD\V� RI� RUJDQLVLQJ� WKLQJV�� 7KLV� PDNHV� 35$�DSSOLFDEOH�LQ�D�YHU\�ZLGH�UDQJH�RI�VLWXDWLRQV��,QGHHG��LW�KDV�EHHQ�XVHG�LQ�ERWK�UXUDO�DQG�XUEDQ�DUHDV��ERWK�LQ�GHYHORSLQJ� FRXQWULHV� DQG� LQGXVWULDO� FRXQWULHV�� LQ�DJULFXOWXUH��LQ�KHDOWK�FDUH�DQG�LQ�VRFLDO�SURJUDPPHV��35$�FDQ�DOVR�EH�XVHG�WR�FROOHFW�GDWD��ORFDO�SHRSOH�DUH�DEOH� WR� JHQHUDWH� DQG�RU� FROOHFW� UHOLDEOH� GDWD� ZKLFK�WKH\�WKHPVHOYHV�DQDO\]H�DQG�XVH�IRU�SODQQLQJ���

&RUUHVSRQGLQJ�$XWKRU��0RMWDED�6DGLJKL��0DUYGDVKW�%UDQFK��,VODPLF�$]DG�8QLYHUVLW\��0DUYGDVKW��,UDQ�(�PDLO��KRVVHLQ�����#\DKRR�FRP
5HIHUHQFHV����� $SSOH\DUG�� %��� 8QGHUVWDQGLQJ� WKH� 3UHVHQW��6FLHQFH�DQG�WKH�6RXO�RI�0RGHUQ�0DQ��/RQGRQ��3LFDGRU��SXEOLVKHG�E\�3DQ�%RRNV������������ &KDPEHUV�� 5REHUW�� ³0HWKRGV� IRU� DQDO\VLV� E\�IDUPHUV�� 7KH� SURIHVVLRQDO� FKDOOHQJH�´� -RXUQDO�IRU�)DUPLQJ�6\VWHPV�5HVHDUF:([WHQVLRQ��9RO�����1R������������SS�����������

��� &KDPEHUV� 5REHUW�� 1RWHV� IRU� 3DUWLFLSDQWV� LQ�35$�3/$�)DPLOLDUL]DWLRQ�:RUNVKRS�LQ����������� &OD\WRQ�� $��� 3�� 2DNOH\� DQG� %�� 3UDWW��(PSRZHULQJ�3HRSOH���$�*XLGH�WR�3DUWLFLSDWLRQ��81'3����������� &RUQZDOO��$��0DNLQJ�D�GLIIHUHQFH"�*HQGHU�DQG�SDUWLFLSDWRU\� GHYHORSPHQW�� ,'6� GLVFXVVLRQ�SDSHU���������������� 'UXPPRQG��DQG�1RQWRNR]R�1DEDQH��³7KH�XVH�RI� LQGLJHQRXV� WUHHV� LQ� 0KRQGRUR� 'LVWULFW´��+DUDUH�� &HQWUH� IRU� $SSOLHG� 6RFLDO� 6FLHQFHV��-XQH����������� 'XQQ�� $�� 0��� ³1HZ� FKDOOHQJHV� IRU�H[WHQVLRQLVWV��7DUJHWLQJ�FRPSOH[�SUREOHPV�DQG�LVVXHV�´�3DSHU�IRU�WKH���WK�(XURSHDQ�6HPLQDU�RQ�([WHQVLRQ�(GXFDWLRQ��8QLYHUVLGDGH�GH�7UDV�RV�0RQWHVH� $OWR� 'RXUR� �9LOD� 5HDO�� 3RUWXJDO��6HSWHPEHU����������� (NLQV�� 3���:HDOWK� %H\RQG�0HDVXUH�� $Q� $WODV�RI� 1HZ� (FRQRPLFV� �/RQGRQ�� *DLD� %RRNV������������ *LEVRQ��7RQ\��³3ODQQLQJ�IRU�UHDO��7KH�DSSURDFK�RI�WKH�1HLJKERXUKRRG�,QLWLDWLYHV�)RXQGDWLRQ�LQ�WKH�8.�´�55$�1RWHV��1R������������SS������������� +DKQ��+���$SSUHQGUH� DYHF� OHV� \HX�� V¶H[SULPHU�DYHF� OHV� PDLQV�� GHV� SD\VDUWV� �VH�ILXPHQW� LU� OD�JHVWLRQ� GX� WHUURLU� �6ZLW]HUODQG�� $*5(&2/��2HNRUHQWUXP��/DQJHQEUXFN������������� +ROODQG�� -�� DQG� -�� %ODFNEXUQ�� �HGV��� :KRVH�YRLFH"� 3DUWLFLSDWRU\� UHVHDUFK� DQG� SROLF\�FKDQJH��/RQGRQ��8.��,7�3XEOLFDWLRQV������������ OQJOLV�� $QGUHZ� 6WHZDUW�� ³+DUYHVWLQJ� ORFDO�IRUHVWU\�NQRZOHGJH��$�ILHOG�WHVW�DQG�HYDOXDWLRQ�RI� UDSLG� UXUDO� DSSUDLVDO� WHFKQLTXHV� IRU� VRFLDO�IRUHVWU\� SURMHFW� DQDO\VLV�´� 'LVVHUWDWLRQ�SUHVHQWHG� IRU� WKH� GHJUHH�RI�0DVWHU� RI� 6FLHQFH��(GLQEXUJK��8QLYHUVLW\�RI�(GLQEXUJK������������� ,8&1��6HHN����DQG�<H�6KDOO�)LQG��3DUWLFLSDWRU\�$SSUDLVDOV� ZLWK� D� *HQGHU� (TXLW\� 3HUVSHFWLYH��0RGXOH� �� RI� WKH� 250$� PRGXOHV� WRZDUGV�(TXLW\������������ .*9.��0DQFUMLHPUQI�7UDLQLQJ�0QQXXO��%LKDU��,QGLD��.ULVKL�*UDP�9LNDV�.HQGUD��5DQFKL��%LKDU������������� 0XNKHUMHH�� 1HHOD�� ³9LOODJHUV¶� SHUFHSWLRQV� RI�UXUDO�SRYHUW\� WKURXJK� WKH�PDSSLQJ�PHWKRGV�RI�35$�´�55$�1RUHV��1R��,6����������SS����O��������� 1&$(5��&RPSDUDWLO¶H�6WXG\�RI�6DPSOH�6XUYH\�DQG� 3WUUWLFLSDWRW\Y� 5XUWUO� $SSUQLVXO�0HWKRGRORJLHV� �1HZ� 'HOKL�� 1DWLRQDO� &RXQFLO�IRU� $SSOLHG� (FRQRPLF� 5HVHDUFK�� ,��OQGUDSUDVWKD�(VWDWH��1RYHPEHU������������ 3UHWW\�� -XOHV� 1��� ³3DUWLFLSDWRU\� LQTXLU\� DQG�DJULFXOWXUDO�UHVHDUFK´��/RQGRQ��%('������������� 6FRRQHV�� ,DQ�� DQG� -RKQ� 7KRPSVRQ��³&KDOOHQJLQJ� WKH� 3RSXOLVW� 3HUVSHFWL?aH�� 5XUFG�
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3HRSOH¶V� .QRUaµOHGJH�� $JULFXOWXUDO� 5HVHDUFK�DQG� (�XHQVLR�O� 3UDFWLFH�� ´� 'L�VFXVYLRQ� 3DSHU����� �%ULJKWRQ�� ,'6�� 8QLYHUVLW\� RI� 6XVVH[��'HFHPEHU������������ 6FULPVKDZ�� 1HYLQ� 6��� DQG� *DU\� 5�� *OHDVRQ��(G���� 5$3� 5DSLG� $�VVHVVPHQW� 3URFHGXUHV��4XDOLWDWLYH� 0HWKRGRORJLHV� �ML!U� 3ODQQLQJ� DQG�(YDOXDWLRQ� RI� +HDOWK� 5HODWHG� 3URJUDPPHV��%RVWRQ� 0$�� ,QWHUQDWLRQDO� 1XWULWLRQ�)RXQGDWLRQ�IRU�'HYHORSLQJ�&RXQWULHV������������� 6ZLIW�� -HUHP\�� DQG� $EGL� 1RRU� 8PDU��3DUWLFLSFUWRUY� 3XVWRUWUO� 'H�YORSPHQW� LQ� ,VLROR�'L�\WUL��W�� 6RULR�UFRQRUQLF� 5UVHQUFK� LQ� WKH�,VLROR� /LYHVWRFN� 'HYHORSPHQW� 3URMHFW� �,VLROR��.HQ\D��,VLROR�/LYHVWRFN�'HYMHORSPHQW�3URMHFW��(0,�$6$/�3URJUDPPH�������������� 8SKRII�� 1RUPDQ�� /HFUUQLQJ� IURP� *Q,� 2\FO��3RVaLELOLWLHF� �MLQ� 3DUWLFLSDWRU\� 'HaaHORSPHQW�XQG� 3RVW�1HZWRQLWUQ� 6RF�LFWO� 6FLHQFH� �,WKDFD��&RUQHOO�8QLYHUVLW\�3UHVV����������
����������
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3RVLWLRQ�RI�5XUDO�ZRPHQ�LQ�H[WHQVLRQ�DFWLYLWLHV�

�

0RKDGGDVHK�1D]DUSRXU��� 0DU\DP�$EHGL�� DQG�� )DWHPHK�%DNKWLDU�
������0DUYGDVKW�%UDQFK��,VODPLF�$]DG�8QLYHUVLW\��0DUYGDVKW��,UDQ�
&RUUHVSRQGLQJ�DXWKRU��VDED�����#\DKRR�FRP�

$EVWUDFW��:RPHQ��EHLQJ�KDOI�WKH�SRSXODWLRQ��SOD\�DQ�HIIHFWLYH�UROH�LQ�WKH�HFRQRPLF�ZHOIDUH�RI�IDPLO\�DQG�VRFLHW\��,Q�,UDQ¶V�HFRQRP\��ZRPHQ�DUH�RQH�RI�SURGXFWLYH� IDFWRUV��EXW�� VR� IDU�� UHVHDUFKHUV� DQG�ZULWHUV� KDYH� LJQRUHG� WKH� LVVXH�RI�ZRPHQ¶V�SDUWLFLSDWLRQ�LQ�HFRQRPLF�DFWLYLWLHV��:KLOH�LQ�SUHVHQW�VLWXDWLRQ�FRQVLGHULQJ�WKH�UROH�RI�ZRPHQ¶V�SDUWLFLSDWLRQ�VHHPV�WR�EH�REOLJDWRU\��3DUWLFLSDWLRQ�LQ�LWV�EURDGHU�VHQVH�PHDQV�WR�PRWLYDWH�SHRSOH�DQG�WKXV�LQFUHDVH�WKH�VHQVLWLYLW\�WR�XQGHUVWDQG�DQG�EHFRPH�UHVSRQVLYH�RI�GHYHORSPHQW�SURJUDPV�DQG�LW�DOVR�FDUULHV�WKH�FRQFHSW�RI�ORFDO�LQLWLDWLYHV��,Q�IDFW��SDUWLFLSDWLRQ�LV�WR�JXLGH�SHRSOH�FDXJKW�E\�GLVDELOLW\��WR�KHOS�WKHP�UHDOL]H�WKHLU�SRWHQWLDOV�DQG�WR�HPSRZHU�WKHP�WR�PDNH�WKH�EHVW�XVH�RI�OLIH��$FFRUGLQJ�WR�SUHFHGLQJ�GHILQLWLRQ�RI�SDUWLFLSDWLRQ��DQG�WKH�DELOLW\�RI�SDUWLFLSDWLRQ�WR�WXUQ�SRWHQWLDO�LQWR�LPPLQHQFH�SRZHU��ZRPHQ�VKRXOG�SDUWLFLSDWH�PRUH�DFWLYHO\�LQ�HFRQRPLF�DIIDLUV��6WDWLVWLFV�UHJDUGLQJ�ZRPHQ�DQG�JLUOV¶�DFWLYLWLHV��HVSHFLDOO\�LQ�UXUDO�DUHDV��DUH�DOZD\V�SUHVHQWHG�PXFK�ORZHU�WKDQ�WKH�UHDO�QXPEHUV��>0RKDGGDVHK�1D]DUSRXU��0DU\DP�$EHGL��DQG��)DWHPHK�%DNKWLDU��3RVLWLRQ�RI�5XUDO�ZRPHQ�LQ�H[WHQVLRQ�DFWLYLWLHV��/LIH�6FLHQFH�-RXUQDO�������������������@��,661�������������KWWS���ZZZ�OLIHVFLHQFHVLWH�FRP�
.H\ZRUGV��5XUDO�ZRPHQ��SDUWLFLSDWLRQ��H[WHQVLRQ�DFWLYLWLHV�
,QWURGXFWLRQ��'HYHORSPHQW�LV�D�PXOWLGLPHQVLRQDO�SURFHVV�DQG�KDV�YDULRXV�HFRQRPLF�� VRFLDO�� SROLWLFDO� DQG� FXOWXUDO� GLPHQVLRQV�� 5XUDO�ZRPHQ¶V� SDUWLFLSDWLRQ� KDV� QRW� EHHQ� DFWLYH� DQG� HIIHFWLYH��EHFDXVH� WKLV�SDUWLFLSDWLRQ¶V�PRVW� LPSRUWDQW�DVSHFW�� QDPHO\�HFRQRPLFV��LV�IRU� UXUDO�ZRPHQ��+RZHYHU�WKH�YDOXH�RI�WKHLU�ZRUN�LQ�DJULFXOWXUDO�SURGXFWV�LV�UDUHO\�FRQVLGHUHG�DV�LQFRPH�DQG�WKH\�DUH�QRW�LQGHSHQGHQW�HLWKHU��$PLUL���������)RU�DQ�DFWLYH�SDUWLFLSDWLRQ�RI�ZRPHQ�LQ�GHYHORSPHQW�� ILUVW�ZH�QHHG� WR� JLYH� D� GHILQLWLRQ� IRU� WKHLU� UROH� LQ� GHYHORSPHQW�DQG� WKHQ� EDUULHUV� UHODWHG� WR� WKHLU� UROH� ZLOO� EH� GLVFXVVHG��$OWKRXJK� DSSDUHQWO\� WKHUH� LV� QR� GLIIHUHQFH� RI� JHQGHU� LQ�GHYHORSPHQW� SURJUDPV� EXW� UHDOLW\� LV� WKDW� ZRPHQ� DUH� OHVV�FRQVLGHUHG� LQ� SDUWLFLSDWRU\� SURJUDPV� DQG� PRVW� RI� WKHVH�SODQV�DUH�SODQQHG�IRU�PHQ��)LQDOO\��SODQQHU¶V�RSWLPLVWLF�ORRN�WRZDUG� ZRPHQ¶V� SDUWLFLSDWLRQ� ZLOO� EH� JUHDWO\� KHOSIXO�LPSURYH�UXUDO�IDPLO\�EXGJHW�DQG�ZLOO�LQFUHDVH�WKH�GLIIHUHQFH�EHWZHHQ� XUEDQ� DQG� UXUDO� IDPLOLHV�� ,I�� E\� FUHGLW�� ORDQV� DQG�RWKHU�ILQDQFLDO�IDFLOLWLHV��UXUDO�IDPLOLHV�DUH�DEOH�WR�EXLOG�XS�WKHLU� RZQ� EXVLQHVV� DQG�PDNH� D� OLYLQJ� WKURXJK� WKH� LQFRPH�DQG� EHFRPH� ILQDQFLDOO\� VHOI�UHOLDQFH� RU� LQGHSHQGHQW�� QR�GRXEW�ZH�ZLOO�ZLWQHVV� VRPH� VRFLDO�� HFRQRPLF� DQG� FXOWXUDO�FKDQJHV�LQ�YLOODJHV��9DU]JDU�DQG�$]L]L���������9LOODJH� ZLWK� WKH� ZRUG� ³ZRPDQ´� UHPRYHG� ZLOO� ORVH� LWV�OLWHUDOO\� LQ� SURGXFWLRQ� DQG� HFRQRPLF� DFWLYLWLHV�� WKHLU�HYHU\GD\� DFWLYLWLHV� LQ� GLIIHUHQW� ILHOGV� DOO� DUH� HYLGHQFH� RI�ZRPDQ�EHLQJ� UHTXLUHG� LQ� UXUDO� SURGXFWLRQ��5XUDO� JLUOV� DQG�ZRPHQ� DUH� UHVSRQVLEOH� IRU� D� YDULHW\� RI� UROHV� DQG� GXWLHV�LQFOXGLQJ� ZLIH�� PRWKHU�� SURGXFLQJ� FURSV�� OLYHVWRFN� DQG�DJULFXOWXUDO� DFWLYLWLHV�� PDNLQJ� DQG� PDUNHWLQJ� KDQGLFUDIWV�ZKLFK�DUH�FRPPRQ�LQ�HDFK�DUHD��DQG�IRRG�SUHSDUDWLRQ���'DLO\�DFWLYLWLHV�RI�JLUOV�DQG�ZRPHQ�LQ�GLIIHUHQW�ILHOGV�DOO�DUH�HYLGHQFH� RI� ZRPDQ� EHLQJ� UHTXLUHG� LQ� UXUDO� SURGXFWLRQ�VHFWRU��:RPHQ� DUH� WKH�PDMRU� SRWHQWLDO� IRU� GHYHORSLQJ� WKH�UXUDO� HFRQRP\� ZKLFK� OHDGV� WR� IXUWKHU� JURZWK� RI� UXUDO�SURGXFWLRQ��,QFUHDVLQJ�DZDUHQHVV�WRZDUGV�WKH�UROH�RI�WKLV��

�FODVV� LQ� SURGXFWLRQ� DQG� WRZDUGV� QHFHVVLW\� RI� WKHLU� EURDGHU�SDUWLFLSDWLRQ� LQ� HFRQRPLFDO� DQG� VRFLDO� GHYHORSPHQW�� KDYH�IRUFHG�WKH�FRXQWULHV�WR�FRQVLGHU�DQG�VXSSRUW�WKHLU�DFWLYLWLHV�ZKLOH� PDNLQJ� QHZ� UXUDO�� /RFDO� DQG� QDWLRQDO� SROLFLHV��5DKPDQL�$QGDOLEL����������%HLQJ� DZDUH� RI� ZRPHQ� DQG� JLUOV¶� LPSRUWDQW� UROH� LQ� UXUDO�DFWLYLWLHV�� PDQ\� FRXQWULHV� KDYH� HVWDEOLVKHG� LQVWLWXWHV� DQG�RUJDQL]DWLRQV� WR� DGYDQFH� ZRPHQ¶V� SURJUHVV�� 7KHVH�RUJDQL]DWLRQV� WU\� WR� UHPRYH� OHJDO� EDUULHUV� WKDW� SUHYHQW�ZRPHQ�WR�SDUWLFLSDWH� LQ�GHYHORSPHQW�DFWLYLWLHV�DV�PXFK�DV�PHQ�� $QG� ILQDOO\� LPSURYH� WKHLU� VRFLDO�� SROLWLFDO� DQG�HFRQRPLF� VWDWXV� LQ� VRFLHW\��:LWK� FRQWLQXHV� HYDOXDWLRQ� DQG�DQDO\VLV� RI� FXUUHQW� GHYHORSPHQW� SODQV�� ZH� FDQ� SURYLGH�HVSHFLDO� FRQGLWLRQV� WR� HDVH� ZRPHQ¶V� DFFHVV� WR� SURGXFWLRQ�UHFRXUVHV� DQG� VRFLDO� VHUYLFHV�� DQG� FRQVLGHULQJ� ZRPHQ¶V�VRFLDO� VLWXDWLRQ� LQ� HYHU\� VRFLHW\�� ZH� FDQ� SURYLGH� WKH�RSSRUWXQLW\� IRU� WKHP� WR� LQFUHDVH� WKHLU� SDUWLFLSDWLRQ�� VKDUH�LQFRPH� OLNH� PHQ�� DQG� WDNH� SDUW� LQ� GHFLVLRQ�PDNLQJ�)$2�����������
,PSRUWDQFH�RI�ZRPHQ¶V�SDUWLFLSDWLRQ��,W¶V� QRW� SRVVLEOH� WR� UHDFK� UXUDO� GHYHORSPHQW� JRDOV�ZLWKRXW�XQGHUVWDQGLQJ�WKH�SUHVHQW�VLWXDWLRQ�RI�VRFLHW\�DQG�LWV�JURXSV��0HDQZKLOH� LGHQWLI\LQJ� WKH�JURXSV�ZLWK�FULWLFDO� UROHV� LQ� WKH�UXUDO� DUHD� GHYHORSPHQW� SURJUDP� ZLOO� EH� RI� LPSRUWDQFH��:RPHQ�� DV� D� UXUDO� JURXS�� GXH� WR� QXPHURXV� UHDVRQV� KDYH�DOZD\V� UHFHLYHG� WKH� OHDVW� DWWHQWLRQ�ZKLOH� WKHLU� DFWLYLWLHV� LQ�QRQ�PRQHWDU\� VHFWRU� SOD\� D� FHUWDLQ� UROH� LQ� UXUDO� KRXVHKROG�HFRQRP\��$V�PRVW�PHQ� OHDYH� WKH�YLOODJH� WR�ZRUN� LQ� WRZQ��ZRPHQ�SURYLGH�PXFK�RI�WKH�DJULFXOWXUH�IRUFH�LQ�WKH�DUHD��,Q�UHFHQW� \HDUV� WKH� VLWXDWLRQ� KDV� EHHQ� PRUH� FRQVLGHUDEOH� DV�UXUDO� PLJUDWLRQ� WR� WRZQ� LV� JHWWLQJ� PRUH�� ,Q� PRVW� ,UDQLDQ�YLOODJHV�ZRPHQ¶V�SRSXODWLRQ� LV�PRUH� WKDQ�PHQ��$FFRUGLQJ�WR� )$2¶V� UHSRUWV�� LQ� VRPH� $IULFDQ� UHJLRQV�� IRU� ���� RI�IDPLOLHV�� ZRPHQ� DUH� UHVSRQVLEOH� IRU� VXSHUYLVLQJ� IDPLO\��
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(YHQ� IRU� FDVHV� WKDW� PHQ� DUH� WKH� GLUHFW� UHVSRQVLEOH� RI�SURGXFWLRQ� DIIDLUV��ZRPHQ¶V� UROH� LQ� IDPLO\� HFRQRP\� FDQ¶W�EH�GHQLHG� MXVW�EHFDXVH�WKH\�GRQ¶W�JHW�SDLG��$OWKRXJK� WKHVH�HIIRUWV�DSSHDU� WR� UHJLVWHU� LQ�QRQH�RI�RIILFLDO�VWDWLVWLFV�� WKH\�HDVLO\�UHSODFH�VRPH�RWKHU�DFWLYLWLHV�ZLWK�VLJQLILFDQW�ILQDQFLDO�YDOXH��6WXGLHV� E\� )$2� VKRZ� WKDW� PRUH� WKDQ� KDOI� RI� WKH� ZRUOG¶V�FURSV�DUH�FROOHFWHG�E\�ZRPHQ��$FFRUGLQJ� WR�HVWLPDWHV������ELOOLRQ�RI�ZRUOG¶V�SRRU�DUH�ZRPHQ��WKXV�WKH�VORJDQ�³SRYHUW\�KDV�D�IHPLQLQH�IDFH´�LV�VSUHDG�ZRUOGZLGH��*LYHQ� WKDW� LQ� PDQ\� SDUWV� RI� WKH� ZRUOG�� WKH� SURGXFWLRQ�SRWHQWLDO�RI�ZRPHQ�LV�QRW�XVHG�SURSHUO\��D�FRVW�EHQHILW�VWXG\�E\� WKH� :RUOG� %DQN� VKRZV� WKDW� LQYHVWLQJ� RQ� ZRPHQ� LQ�GHYHORSLQJ�FRXQWULHV�ZLOO�EH�PRUH�SURILWDEOH�WKDQ�DQ\�RWKHU�LQYHVWPHQW�� ,Q� DGGLWLRQ� WR� ILQDQFLDO� EHQHILWV� RI� WKLV� KXJH�IRUFH��LWV�DQFLOODU\�UHVXOWV�ZLOO�DOVR�EH�XVHIXO��7KH�DQFLOODU\�EHQHILWV�RI�ZRPHQ¶V�HPSOR\PHQW�LQFOXGH��ORZHU�SRSXODWLRQ�JURZWK�DQG�FKLOGUHQ�PRUWDOLW\�UDWHV��1DYDE�$NEDU����������5XUDO� ZRPHQ� DUH� D� ELJ� SDUW� RI� SURGXFWLYH� IRUFH� DQG� LQ�GHYHORSLQJ� FRXQWULHV� WKLUG� WR� KDOI� RI� WKHP� DUH� VXSHUYLVLQJ�KRXVHKROGV��DV�D� UHVXOW� WKH\�IDFH�QXPHURXV�SUREOHPV��VXFK�DV���/DFN�RI�DFFHVV�WR�VRFLDO�DQG�KHDOWK�IDFLOLWLHV��9DULRXV�GDLO\�FKRUHV�LQVLGH�DQG�RXWVLGH�WKH�KRPH��0HQ¶V�VNLOO�DQG�LQFUHDVH�RI�ZRPHQ¶V�UHVSRQVLELOLW\��/DFN�RI�SURIHVVLRQDO�WR�HGXFDWH�ZRPHQ�$URXQG� WKH�ZRUOG� DQG� LQ� ,UDQ�� WKH� LVVXH� UHODWHG� WR� IHPDOH�HPSOR\PHQW�� HVSHFLDOO\� LQ� UXUDO� DUHDV� �ZKLFK� LV� D�PDQLIHVWDWLRQ� RI� SDUWLFLSDWLRQ��� LV� QRW� XQHPSOR\PHQW� EXW�XQSDLG� HPSOR\PHQW�� EHFDXVH� DOO� WKH� XQSDLG�ZRUN� GRQH� E\�ZRPHQ�DW�KRPH��VXFK�DV�FOHDQLQJ��ZDVKLQJ��QXUVLQJ��VRFLDO�DIIDLUV��DJULFXOWXUH�DQG�OLYHVWRFN�«�DUH�HQFRXQWHUHG�DV�QRQ�HFRQRPLFDO�DFWLYLWLHV��:KLOH�YLVLEOH�HFRQRPLF�VHFWRU�FDQQRW�FRQWLQXH� WR� H[LVW�ZLWKRXW� WKLV� LQYLVLEOH� VHFWRU¶V� JRRGV� DQG�VHUYLFHV�� 2Q� WKH� RWKHU� KDQG�� ULVH� RI� LQGXVWULDO� V\VWHP� DQG�H[SDQVLRQ�RI�IDFWRU\�MRE�DOO�RYHU�WKH�ZRUOG��DWWUDFWHG�PHQ�WR�WKHVH�HFRQRPLF�V\VWHPV�DQG�WKLV�KDV�JLYHQ�PHQ�DQ�REMHFWLYH�YLVLRQ��:KHUHDV�� WKH� PDMRULW\� RI� ZRPHQ�� GXH� WR� ZRUNLQJ�DORQH�DW�KRPH�KDYH�JRW�D�VXEMHFWLYH�YLVLRQ��1RZ��DV�ZRPHQ�HQWHU� ODERU�PDUNHW� DQG� VWDUW� WR� SDUWLFLSDWH�� WKH\¶OO� EHFRPH�REMHFWLILHG��EHFDXVH�WKH�ZRUN�V\VWHP�ZLOO�HQFRXUDJH�WKHP�WR�WKLQN�OLNH�PHQ��%HLQJ�PRUH�DURXQG�WKH�KRXVH�DQG�WKHLU�ORFDO�DUHD�ZLOO�KHOS�ERWK�PHQ�DQG�ZRPHQ�LQ�WHUPV�RI�VXEMHFWLYLW\�DQG�REMHFWLYLW\��$UDE�0D]DU�DQG�-DPVKLGL����������7KXV� WKH� LVVXH� RI� ZRPHQ¶V� SDUWLFLSDWLRQ� KDV� LPSRUWDQW�HIIHFWV��LQFOXGLQJ���$FFHOHUDWLRQ�RI�SODQV�LPSOHPHQWDWLRQ��5HDOL]DWLRQ�RI� SHRSOH¶V� HYHU\� GD\� QHHGV�ZLWK� FRRSHUDWLRQ�DQG�FRQVXOWDWLRQ��,QFUHDVLQJ� HIILFLHQF\� DQG� UHGXFLQJ� IXQFWLRQDO� H[SDQVHV� RI�SURMHFWV��&UHDWLQJ�RSSRUWXQLWLHV� IRU� WDOHQW� UHDOL]DWLRQ� DQG� VFLHQWLILF�DFWLYLWLHV��&UHDWLQJ�VHQVH�RI�VROLGDULW\�DQG�FRRSHUDWLRQ��,QFUHDVH�VRFLDO�DQG�SHUVRQDO�DZDUHQHVV��

�:RPHQ��VKDULQJ�LGHDV�LQ�GHFLVLRQ�PDNLQJ�DQG�GHWHUPLQLQJ�WKHLU�RZQ�GHVWLQ\��3DUWLFLSDWLRQ�RI�ZRPHQ�DV�DQ�LPSRUWDQW�IDFWRU�DQG�D�PDMRU�SRZHU�WR�DFKLHYH�GHYHORSPHQW�7KHUHIRUH�� DFFRUGLQJ� WR� SUHFHGLQJ� GLVFXVVLRQV� DQG�LPSRUWDQFH�RI�ZRPHQ¶V�SDUWLFLSDWLRQ�LQ�IXWXUH�SODQV��LW¶V�RI�JUHDW�LPSRUWDQFH�WR�VWXG\�DQG�UHFRJQL]H�WKH�IDFWRUV�DIIHFWLQJ�WKHLU�SDUWLFLSDWLRQ�LQ�VRFLDO�DFWLYLWLHV�RI�UXUDO�DUHD��)DNKUDHH����������5HVXOWV��7KH�PRVW� LPSRUWDQW� LVVXH� RI�ZRPHQ¶V� VRFLDO� DQG� SROLWLFDO�SDUWLFLSDWLRQ� LV� WR� WDNH� SDUW� LQ� SODQQLQJ�� GHFLVLRQ�PDNLQJ��LPSOHPHQWDWLRQ� RI� GHFLVLRQV�� DQG� HYDOXDWLRQ� RI� UHVXOWV��*HQHUDOO\� WKH\� KDYH� KDG� D� OLWWOH� VKDUH� LQ� VXFK� SURFHVVHV��$OWKRXJK� LQ� UHFHQW� \HDUV� UXUDO� ZRPHQ� KDYH� SDUWLFLSDWHG�PRUH� LQ� YLOODJHV¶� PDQDJHPHQW�� VRFLDO� DQG� FXOWXUDO�RUJDQL]DWLRQV�� DQG� FRRSHUDWLYH� LQVWLWXWLRQV¶� PDQDJHPHQW��EXW�KDYLQJ�D�ORZHU�OHYHO�RI�OLWHUDF\��HGXFDWLRQ��LQFRPH�DQG�VRFLDO� VWDWXV� WKDQ� XUEDQ�ZRPHQ� WKH\� VWLOO� KDYH� WKH� VPDOOHU�VKDUH� RI� DGPLQLVWUDWLYH� DQG� RIILFLDO� MREV�� 6RPH� EDUULHUV� WR�ZRPHQ¶V�SDUWLFLSDWLRQ�ZKLFK�FDQ�EH�FDWHJRUL]HG�LQ���JURXSV�RI�SHUVRQDO�� IDPLOLDO��DQG�VRFLDO�LQFOXGH��ODZ�OLWHUDF\�OHYHO��ODUJH�YROXPH�RI�ZRUN�ERWK� LQVLGH� DQG�RXWVLGH�RI�KRPH� IRU�PDQ\�UHDVRQV�LQFOXGLQJ�VHDVRQDO�PLJUDWLRQ�RI�PHQ�DQG�WKH�JUHDW� GLYHUVLW\� RI� UXUDO� ZRPHQ¶V� DFWLYLWLHV�QXUVLQJ��KRXVHNHHSLQJ�� DJULFXOWXUH�� KDQGLFUDIWV�� OLYHVWRFN�«���PDOQXWULWLRQ�� ODZ� KHDOWK� LQGLFDWRU�� 3DWULDUFKDO� VWUXFWXUH� RI�VRFLHW\�� IDWKHU� RU� KXVEDQGV� GLVDJUHHPHQW� ZLWK� D� ZRPDQ¶V�SDUWLFLSDWLRQ� LQ� VRFLDO� DQG� HFRQRPLF� DFWLYLWLHV� IRU� YDULRXV�UHDVRQV� OLNH� FXOWXUDO� UHDVRQV�RU�XQZLOOLQJ� WR� ORVH� WKH� ODERU�IRUFH�DW�KRPH��QHJDWLYH�DWWLWXGHV�WRZDUGV�ZRPHQ¶V�DELOLWLHV��JHQGHU� GLVFULPLQDWLRQ�� IDPLO\¶V� SRYHUW\�� VXSHUVWLWLRXV�EHOLHIV�� PLVOHDGLQJ� FXVWRPV� OLNH� IDWDOLVP�� ODZ� DFFHVV� RI�ZRPHQ� WR� FUHGLW� DQG� IDFLOLWLHV�� LQDFFHVVLELOLW\� RI� H[WHQVLRQ�VHUYLFHV�� PHQ�RULHQWDWHG� VRFLDO� DFWLYLWLHV� DQG� SDUWLFLSDWLRQ�SODQV�� GHILFLHQF\� RI� SURIHVVLRQDOV� QHHGHG� WR� HGXFDWH� UXUDO�ZRPHQ�� SUREOHPV� RI� DFFHVV� WR� KHDOWK� VHUYLFHV� DQG� VRFLDO�IDFLOLWLHV��ORZ�LQFRPH�RI�UXUDO�ZRPHQ�FRPSDUHG�ZLWK�PHQ��ODFN� RI� QRQ�JRYHUQPHQWDO� RUJDQL]DWLRQV� GHDOLQJ�ZLWK� UXUDO�ZRPHQ¶V� SUREOHPV�� IHZ� ZRPHQ� PDQDJHUV� LQ� UXUDO� DUHD���5DKLPL��������1RZDGD\V��PLFUR�FUHGLW�DQG�PLFUR�ILQDQFLQJ�KDYH�FKDQJHG�SHRSOH¶V�OLYHV��LW�KDV�EURXJKW�EDFN�OLIH�WR�SRRUHVW�DQG�ULFKHVW�FRPPXQLWLHV�RI�WKH�ZRUOG��6R�ZH�FDQ�HDVLO\�REVHUYH�D�JUHDW�LQFUHDVH� LQ� SHRSOH¶V� DFFHVV� WR� JHQHUDO� ILQDQFLDO� VHUYLFHV��)DFLOLWDWLQJ�WKH�DFFHVV�RI�IDPLOLHV�WR�ILQDQFLDO�VHUYLFHV��WKH\�EHJLQ�WR�LQYHVW�RQ�HGXFDWLRQDO�H[SHQVHV��KHDOWKFDUH��KHDOWK\�QRXULVKPHQW��WUDGLQJ��DQG�KRXVLQJ�EDVHG�RQ�WKHLU�SULRULWLHV��2YHUDOO� LQ�PDQ\� FRXQWULHV� ILQDQFLDO� SODQV�PRVWO\� IRFXV� RQ�ZRPHQ�� :RPHQ�� SURYLGHG� ZLWK� ILQDQFLDO� IDFLOLWLHV�� ZLOO�UHFHLYH� D� ORDQ�� JXDUDQWHH� WR� SD\� LW� EDFN�� NHHS� WKHLU� VDYLQJ�DFFRXQW� DQG� DOVR� WKH\¶OO� KDYH� LQVXUDQFH� FRYHUDJH�� 0LFUR�ILQDQFLDO�SODQV�KDYH�DQ�LPSRUWDQW�PHVVDJH�IRU�IDPLOLHV�DQG�FRPPXQLWLHV�� 0DQ\� VWXGLHV� KDYH� SURYHQ� WKDW� ZRPHQ¶V�DFFHVV�WR�PHQWLRQHG�IDFLOLWLHV�PD\�LPSURYH�WKHLU�FRQGLWLRQV�
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LQ� IDPLO\� DQG� VRFLHW\�� LW� DOVR� KHOSV� WKHP� IHHO� PRUH� VHOI�FRQILGHQW�DQG�PDNHV�WKHP�DZDUH�RI�WKHLU�RZQ�DELOLWLHV��7KXV�SURYLGLQJ�PLFUR�FUHGLW�VHUYLFHV�IRU� WKH�SRRU� LQ� VRFLHW\� LV�D�SRZHUIXO�WRRO�WR�UHGXFH�SRYHUW\�DQG�VR�WKDW�WKH\�DUH�DEOH�WR�FUHDWH�DVVHWV��HDUQ�PRUH�PRQH\�DQG�EHFRPH�OHVV�YXOQHUDEOH�DJDLQVW�WKH�HFRQRPLF�SUHVVXUH��2I�DERXW�����ELOOLRQ�SRRU�LQ�WKH�ZRUOG�WKHUH�DUH�����PLOOLRQ�SRRU�ZRPHQ��WKLV�REYLRXVO\�VKRZV�WKDW�SRYHUW\�KDV�D�IHPLQLQH�IDFH��$FFRUGLQJ�WR�81¶V�GHYHORSPHQW� IXQG�� ���� RI� ZRUOG¶V� LQFRPH� DQG� OHVV� WKDQ�����RI�ZRUOG¶V�DVVHWV�EHORQJV�WR�ZRPHQ��:KLOH�D�PDMRULW\�RI�WKHP�QHYHU�SRVVHV�WKH�FDSLWDO�QHHGHG�IRU�WKHLU�DFWLYLWLHV��ZRPHQ� VWLOO� SOD\� DQ� LPSRUWDQW� UROH� LQ� WKH� HFRQRPLF�GHYHORSPHQW�RI�FRXQWU\��7KHUHIRUH�ZRPHQ�GUDZ�WKH�PLFUR�FUHGLW�SROLF\�PDNHU¶V�DWWHQWLRQ�PRUH�WKDQ�RWKHUV��&KRRVLQJ�ZRPHQ� DV� WKH� PDLQ� WDUJHW� RI� PLFUR�FUHGLW� SODQV� LV� DQ�HIIHFWLYH�VWUDWHJ\�WR�HUDGLFDWH�SRYHUW\��EHFDXVH�WKHLU�LQFRPH�ZLOO�XSJUDGH�WKH�IDPLO\�ZHOIDUH��IXUWKHUPRUH�HDUQLQJ�PRQH\�LPSURYHV�WKHLU�VRFLDO�VWDWXV��,Q�VRPH�FRXQWULHV�WKLV�FKRLFH�LV�LQIOXHQFHG� E\� VRFLHW\¶V� DWWLWXGH� DQG� FXOWXUH� �$UDJK]DGHK���������)RU� LQVWDQFH� IRXQGHU� RI� *UXPPDQ� %DQN� RI� %DQJODGHVK��0RKDPPDG�<XQHV��KDV�VWDWHG�WKDW��³ZRPHQ�KDYH�SODQV�IRU�WKHPVHOYHV��WKHLU�FKLOGUHQ��DQG�WKHLU�IDPLO\�OLIH��WKH\�DOZD\V�KDYH� DQ� RYHUORRN�ZKLOH�PHQ� MXVW� ORRN� IRU� IXQ´� WR� H[SODLQ�ZK\�����RI�WKHLU�FOLHQWV�DUH�ZRPHQ���:RPHQ¶V� DFFHVV� WR� PLFUR�FUHGLWV� KDYH� VKRZQ� WKDW� WKHLU�LQFRPH� EHQHILW� WR� LPSURYH� WKHLU� IDPLO\� DQG� SURYLGH�OLYHOLKRRG��,Q�DGGLWLRQ�WR�DOO�WKHVH�DQRWKHU�UHDVRQ�RI�ZRPHQ�EHLQJ� WKH� WDUJHW� RI�PLFUR�FUHGLW� SODQV� LV� WKDW�ZRPHQ� KDYH�KLJKHU� ORDQ� UHFRYHU\� UDWHV�� 7RWDOO\�� H[SDQGLQJ� ZRPHQ¶V�DFFHVV� WR� PLFUR�FUHGLWV� PD\� OHDG� WR� PDQ\� XVHIXO� UHVXOWV�ZKLFK� LQ� HFRQRP\� LV� PHQWLRQHG� DV� ´YLUWXRXV� VSLUDO´��EHFDXVH� WKHLU� DFFHVV� WR� PLFUR�FUHGLWV� UHVXOWV� LQ� IDPLO\�ZHOIDUH� DQG� LQ� D� EURDGHU� SRLQW� LW¶OO� LPSURYH� FRPPXQLW\¶V�ZHOIDUH� DQG� VKDOO� EH� LQFUHDVHG� ZHOIDUH� WKLV� SURFHVV� LV�UHSHDWHG��,Q�UHVHDUFKHV�WKDW�FRQGXFWHG�E\�1DQGD��������EHFDPH�FOHDU�WKDW�ZRPHQ� SDUWLFLSDWLRQ� LQ� FUHGLWV� SURJUDPV� KDG� SRVLWLYH�HIIHFWV�RQ�WKHLU�GHPDQG�DERXW�KHDOWK�FDUH��)LRQD�6WHHOH�DQG�HW� DO�������� LQ� UHVHDUFKHV� WKDW� FRQGXFWHG� DV� FDOOHG� ³�LQIOXHQFHV� RI� FUHGLWV� SURJUDPV� RQ� HPSRZHULQJ� ZRPHQ� DW�%DQJODGHVK� �� IRXQG� WKDW� ZRPHQ� ZKR� MRLQHG� WR� FUHGLWV�SURJUDPV���KDYH�SDUWLFLSDWHG� LQ�PRUH�HGXFDWLRQDO�SURJUDPV�DQG� KDYH� PDUULHG� ZLWK� PRUH� HGXFDWHG� PHQ� DQG� DOVR� WKH\�KDYH�VDYHG�PRUH�DQG�WKH\�KDG�PRUH�FDVK���6KDKQDM�DQG�&KDXGKXU\�������LQ�UHVHDUFK�DV�³FUHGLWV�DQG�LWV�UROH� RQ� HPSRZHULQJ� ZRPHQ� ³� FRQFOXGHG� WKDW� WKHUH� LV�PHDQLQJIXO� UHODWLRQ�EHWZHHQ� DWWHQGLQJ� LQ� FUHGLWV� SURJUDPV�DQG�HPSRZHULQJ�ZRPHQ���DW�HFRQRPLFDO�GLPHQVLRQV���0D\EH�WKH�PDLQ�FKDOOHQJHV�WKDW�WKUHDWHQ�FUHGLWV�DVVRFLDWLRQV�� LV�ODFN�RI�QHFHVVDU\�HPSKDVL]HV�RQ�VRFLDO�GLPHQVLRQV�DQG�RQ� UHLQIRUFLQJ� WKHLU�EDVLFV� �� WKDW� SUDFWLFDOO\�FDXVH� WKDW� WKLV�VRFLDO� IRXQGDWLRQV� ORVH� LWV� HIILFLHQF\� VRRQ� DQG� SUDFWLFDOO\�FKDQJHG�WR�XQVXFFHVVIXO�LQVWLWXWLRQ����)LRQD�6WHHOH�DQG�HW�DO��������LQ�UHVHDUFKHV�WKDW�FRQGXFWHG�DV�FDOOHG� ³� LQIOXHQFHV� RI� FUHGLWV� SURJUDPV� RQ� HPSRZHULQJ�

ZRPHQ� DW� %DQJODGHVK� �� IRXQG� WKDW� ZRPHQ� ZKR� MRLQHG� WR�FUHGLWV� SURJUDPV� �� KDYH� SDUWLFLSDWHG� LQ� PRUH� HGXFDWLRQDO�SURJUDPV� DQG� KDYH� PDUULHG� ZLWK� PRUH� HGXFDWHG� PHQ� DQG�DOVR�WKH\�KDYH�VDYHG�PRUH�DQG�WKH\�KDG�PRUH�FDVK����(OOHQ� DQG� KHU� &ROOHDJXHV� ������� XVHG� DSSURDFK� FDOOHG� LW�³FUHGLWV� DQG� HGXFDWLRQ� DW� %ROLYLD�� *KDQD�� +RQGXUDV��0DOL�DQG�7KDLODQG´��7KLV�DSSURDFK�ORRNV�IRU�HPSRZHULQJ�ZRPHQ�WKURXJK�ILQDQFLDO�VHUYLFHV�ZLWK�HGXFDWLRQ��,Q�WKLV�DSSURDFK��ZRPHQ� JHW� IDPLOLDU� ZLWK� LPSRUWDQFH� RI� FUHGLWV� WKURXJK�HGXFDWLRQ� DQG� H[WHQVLRQ� DQG� DOVR� IDPLOLDU� ZLWK� ZD\V� WR�DFFHVV�LW�WKURXJK�HVWDEOLVKLQJ�GLIIHUHQW�JURXSV���5XKDO�$PLQ�DQG�RWKHUV��������IRXQG�WKDW�WKRVH�ZKR�MRLQHG�FUHGLW�IXQGV�KDG�PRUH�DELOLW\�UDWKHU�WKDQ�WKRVH�ZKR�GLGQ¶W���-DPHHOD��������SUHVHQWHG�WKDW�FUHGLW�SURJUDPV�KDV�VKRZQ�ORW�RI�DIIHFWV�RQ�HPSRZHULQJ�ZRPHQ�VR�WKDW�KDV�LQFUHDVHG�WKHLU�VRFLDO��SROLWLF�DQG�HFRQRPLF�DELOLW\���7KXV�LW�LV�REYLRXV�WKDW�FUHGLWV�SURJUDPV�DQG�LWV�HGXFDWLRQDO�DQG� HPSRZHULQJ� SURJUDPV� FDQ� EH� DIIHFWLYH� RQ� VRFLDO��KXPDQH�DQG�HFRQRPLF�GHYHORSPHQW�RU�UXUDO�VRFLHW\��LI�LW�EH�DVVRFLDWHG� ZLWK� SURSHU� DQG� JUDGXDO� SUDFWLFHV� DQG� EDVH� RQ�UHFLSURFDO�FRPPXQLFDWLRQV�SULQFLSOHV�DQG�DSSO\�RSLQLRQ�RI�ORFDO�VRFLHW\��$ VWXG\� FRQGXFWHG� E\� &KDERNUX� HW� DO� ������� VKRZV� WKH�FUXFLDO�LPSRUWDQFH�RI�PLFUR�FUHGLWV�IRU�IDUPHUV�ZKR�GR�QRW�SRVVHVV�SK\VLFDO� ILQDQFLDO� DVVHWV� �ODQG��EXLOGLQJ�� OLYHVWRFN��ZHOO«�� DQG� ZRUN� LQ� DJULFXOWXUDO� VHFWRU� EHFDXVH� RI�HQYLURQPHQWDO� FRQGLWLRQV� �VXFK� DV� OLYLQJ� LQ� D� YLOODJH�� RU�EHFDXVH�LW¶V�WKHLU�DQFHVWUDO�RFFXSDWLRQ���6R� WRGD\�� ZRPHQ¶V� SDUWLFLSDWLRQ� LQ� VXVWDLQDEOH� HFRQRPLF��VRFLDO�� DQG� FXOWXUDO� GHYHORSPHQW� LQ� UXUDO� DUHDV� LV� QRW�RSWLRQDO� EXW� DQ� HVVHQWLDO� PDWWHU�� 7KRVH� FRPPXQLWLHV� WKDW�KDYH�QRW�VHULRXVO\�FRQVLGHUHG�WKH�QHFHVVLW\�RI�SDUWLFLSDWLRQ�IDFHG� IDLOXUHV� DQG� GHOD\HG� FRPPXQLW\¶V� GHYHORSPHQW��ZHOIDUH�DQG�VHFXULW\�SURFHVV��,Q�DQ\�FRPPXQLW\��YLOODJH��RU�VRFLDO� JURXS�� EURDG� SDUWLFLSDWLRQ� RI� HYHU\� ZRPHQ� LQ�GHFLVLRQ�PDNLQJ�DQG�DQ\�RWKHU�PDWWHU�UHODWHG�WR�QDWLRQDO�RU�ORFDO� GHYHORSPHQW� SURJUDPV�� LV� D� NH\� YDULDEOH� LQ� VRFLDO�VFLHQFHV�DQG�LQ�WKH�ODVW�IHZ�GHFDGHV��LW�KDV�LQWHUHVWHG�PDQ\�VFKRODUV� RI� VRFLR�HFRQRPLF� DQG� HVSHFLDOO\� FXOWXUDO� LVVXHV��DQG� LV� FRQVLGHUHG� DV� RQH� RI� WKH� PRVW� IXQGDPHQWDO�GHPRFUDWLF�ULJKWV�RI�ZRPHQ�LQ�D�VRFLHW\��$V�ZH�NQRZ�LQ�D�SRSXODU�SDUWLFLSDWLRQ��DOO�SHRSOH�DUH�JLYHQ�WKH�RSSRUWXQLW\�WR�SDUWLFLSDWH�LQ�SODQQLQJ�DQG�GHFLVLRQ�PDNLQJ�IRU�WKHLU�VRFLHW\�DQG�IRU�WKHLU�RZQ�IXWXUH��:KHQ�LQ�SUDFWLFH�ZRPHQ�IHHO�WKDW�WKH\� FDQ� EH� LQYROYHG� LQ� SODQQLQJ�� SROLF\� PDNLQJ� DQG�GHFLGLQJ�RU�VROYLQJ�SUREOHPV�LQ�WKH�VRFLHW\�FHUWDLQO\�WKH\¶OO�IHHO�PRUH� VROLGDULW\�DQG�EHFRPH�PRUH� LQWHUHVWHG� LQ� VRFLDO��HFRQRPLF��DQG�FXOWXUDO�GHYHORSPHQW�SURJUDPV����
&RUUHVSRQGLQJ�$XWKRU��0RKDGGDVHK��1D]DUSRXU��0DUYGDVKW�%UDQFK��,VODPLF�$]DG�8QLYHUVLW\��0DUYGDVKW��,UDQ�(�PDLO��VDED�����#\DKRR�FRP��5HIHUHQFHV��
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��� $UDE�0D]DU�� $�� DQG� -DPVKLGL�� 0�� 7�� ��������$UWLFOH� �7KH� UROH� RI� DJULFXOWXUDO� EDQNV� LQ�ILQDQFLQJ� DJULFXOWXUDO� PLFUR�FUHGLW���&RQIHUHQFH� RQ� UXUDO� GHYHORSPHQW� DQG� SRYHUW\�UHGXFWLRQ��DJULFXOWXUDO�EDQNV��7HKUDQ������ $UDJK]DGHK��0�� LQVWLWXWLRQV� DFWLYH� LQ� WKH� ILHOG�RI�SURYLGLQJ�ILQDQFLDO�VHUYLFHV�WR�UXUDO�ZRPHQ��&RQIHUHQFH� 3URFHHGLQJV� UXUDO� ZRPHQ� PLFUR�FUHGLW���9ROXPH�,,��������������������� %DNKVKRRGHK� 0�� DQG� +DELEXOODK� 6DODPL��$UWLFOH� �7KH� UROH� RI� DJULFXOWXUDO� EDQNV� LQ�UHGXFLQJ� SRYHUW\� ZLWK� HPSKDVLV� RQ� PLFUR�FUHGLW��� &RQIHUHQFH� RQ� UXUDO� GHYHORSPHQW� DQG�SRYHUW\� UHGXFWLRQ�� DJULFXOWXUDO� EDQNV�� 7HKUDQ����������� %DODOL�� /�� 0LVVLRQ� 7ULS� 5HSRUWV� VDPSOHV�SURGXFLQJ� UXUDO�ZRPHQ� �UXUDO�ZRPHQ
V� HIIRUWV�$IIDLUV� 0LQLVWU\� RI� $JULFXOWXUH�� WR� ,QGLD� DQG�PHHWLQJ�ZLWK�WKH�ERDUG�RI�GLUHFWRUV�DQG�VHQLRU�PDQDJHUV� 1DWLRQDO� %DQN� RI� $JULFXOWXUH� DQG�5XUDO� 'HYHORSPHQW� �1$%$5'�� VHOI�HPSOR\PHQW� :RPHQ
V� $VVRFLDWLRQ� �6(:$���DQG� WKH� (PSRZHUPHQW� ,QVWLWXWH� UXUDO� ZRPHQ��&$5(������������ %DQLKDVKHP�� )�� 5XUDO� ZRPHQ�� HGXFDWLRQ��DVVRFLDWLRQ� DQG� SDUWLFLSDWLRQ�� -LKDG� -RXUQDO�YLOODJH�����\HDUV��1R�������������S��������� &KDQJL]L� $VKWLDQL�� 0� �,QFOXGLQJ� WKH� VKDUH� RI�ZRPHQ� LQ� SURGXFLQJ� FRXQWULHV�� -RXUQDO� RI�$JULFXOWXUDO�(FRQRPLFV�DQG�'HYHORSPHQW�� WKH�WKLUG�\HDU��VSHFLDO�UROH�RI�ZRPHQ�LQ�DJULFXOWXUH��7HKUDQ�� 0LQLVWU\� RI� $JULFXOWXUH� SXEOLFDWLRQV��������3S����������� (OOHQ� 9RU� GHU� %UXHJJH�� 0DXUHHQ� 3ODV��&KULVWRSKHU� 'XQIRUG� DQG� .DWKOHHQ� (�� 6WDFN��&UHGLW�ZLWK� HGXFDWLRQ�� D� VHOI�ILQDQFLQJ�ZD\� WR�HPSRZHU�ZRPHQ����������� )DNKUDHH�� 6�� (FRQRPLF� DQG� VRFLDO� HIIHFWV� RI�WKHLU� ILQDQFLDO� UHOLDQFH� RI� ZRPHQ� LQ� UXUDO�FRPPXQLWLHV����������� )$2�� :RPHQ� LQ� DJULFXOWXUDO� GHYHORSPHQW���7UDQVODWHG�E\��6DOHK�*+�DQFHVWU\���3XEOLVKHU��0DQDJHPHQW�VWXGLHV�DQG�VWXGLHV�DQG�SURPRWLQJ�SHRSOH
V� SDUWLFLSDWLRQ� 'HSXW\� $JULFXOWXUH� �WKH�IRUPHU���3S������������������ )LRQD� 6WHHOH�� 6DMHGD� $PLQ� DQG� 5XFKLUD� 7��1DYHG�� 7KH� ,PSDFW� RI� DQ� ,QWHJUDWHG� 0LFUR�FUHGLW�3URJUDP�RQ�:RPHQ¶V�(PSRZHUPHQW�DQG�)HUWLOLW\�%HKDYLRU�LQ�5XUDO�%DQJODGHVK������������ *KDIIDUL�� *+�� 7KH� UROH� RI� ZRPHQ� DQG� VRFLDO�GHYHORSPHQW�� :RPHQ
V� 0DJD]LQH�� ������ 1R������S���������� *RHW]��$�� DQG�5LQD�6HQJXSWD��5�� �:KR�7DNHV�WKH� &UHGLW"� *HQGHU�� 3RZHU�� DQG� &RQWURO� RYHU�/RDQ� 8VH� LQ� 5XUDO� &UHGLW� 3URJUDPV� LQ�

%DQJODGHVK���:RUOG�'HYHORSPHQW ������������������������� -DPHHOD� Y�� D��0LFUR� FUHGLW�� HPSRZHUPHQW� DQG�GLYHUVLRQ�RI�ORDQ�XVH������������ /DKVDHL]DGHK�� $�� 6RFLRORJ\� RI� UXUDO�GHYHORSPHQW��7HKUDQ��3XEOLFDWLRQ�'D\V�� ������S���������� 0RD]DPL�� 0�� 5DKLPL� $�� DQG� $]DP� WD\HIH�+HLGDUL���&RYHUDJH�DQG�VXVWDLQDELOLW\�RI�PLFUR�FUHGLW� SURJUDPV�� FDVH� VWXG\� RI� UXUDO� ZRPHQ�PLFUR�FUHGLW� IXQG�� 5HVHDUFK� &HQWHU� IRU� 5XUDO�:RPHQ� DQG� 5XUDO� $IIDLUV� 0LQLVWU\� RI�$JULFXOWXUH������������� 1DMDIL�� 0� �������� 3DUWLFLSDWRU\� HYDOXDWLRQ� RI�UXUDO� ZRPHQ� PLFUR�FUHGLW� IXQG� VFKHPH�� WKH�RUJDQL]DWLRQ� SURPRWLQJ� HGXFDWLRQ� DQG�DJULFXOWXUDO�UHVHDUFK������� 1DQGD�� 3�� �������� :RPHQ
V� SDUWLFLSDWLRQ� LQ�UXUDO� FUHGLW� SURJUDPV� LQ� %DQJODGHVK� DQG� WKHLU�GHPDQG� IRU� IRUPDO� KHDOWK� FDUH�� LV� WKHUH� D�SRVLWLYH�LPSDFW"�&HQWHU�IRU�+HDOWK�DQG�*HQGHU�(TXLW\��86$������� 1DYDE�$NEDU��)��7KH�UROH�RI�UXUDO�ZRPHQ�LQ�WKH�SDVW�GHFDGH��-RXUQDO�RI�$JULFXOWXUDO�(FRQRPLFV�DQG� 'HYHORSPHQW�� FRQIHUHQFH� SDSHUV�� ZRPHQ�SDUWLFLSDWLRQ�DQG�$JULFXOWXUH�������-RXUQDO�1R�����3XEOLVKLQJ�0LQLVWU\�RI�$JULFXOWXUH��������3������������ 5DKPDQL� $QGDOLEL�� 6�� �1HHG�� SULQFLSOHV��PHFKDQLVPV� DQG� DGYDQWDJHV� RI� PLFUR�FUHGLW�SURJUDPV� LQ� VPDOO� EXVLQHVV� GHYHORSPHQW� DQG�LPSURYHPHQW� RI� UXUDO� ZRPHQ��� &RQIHUHQFH�3URFHHGLQJV�9ROXPH�,,�RI�UXUDO�ZRPHQ�PLFUR�FUHGLW� DQG� SURPRWLQJ� SHRSOH
V� SDUWLFLSDWLRQ�'HSXW\� 0LQLVWU\� RI� $JULFXOWXUH� �� %XUHDX� RI�:RPHQ�$IIDLUV�LQ�FROODERUDWLRQ�ZLWK�$O�=DKUD�8QLYHUVLW\��$JULFXOWXUDO�%DQN��7HKUDQ������������ 5DKLPL��$��5HYLHZ�RI�PLFUR�FUHGLW� SURSHUWLHV��&RQIHUHQFH� 3URFHHGLQJV� 9ROXPH� ,,� RI� UXUDO�ZRPHQ� PLFUR�FUHGLW� DQG� SURPRWLQJ� SHRSOH
V�SDUWLFLSDWLRQ�'HSXW\�0LQLVWU\� RI�$JULFXOWXUH� ��%XUHDX�RI�:RPHQ�$IIDLUV�LQ�FROODERUDWLRQ�ZLWK�$O�=DKUD� 8QLYHUVLW\�� $JULFXOWXUDO� %DQN��7HKUDQ������������ 5XKDO�$PLQ�� \LSSLQJ� OL� DQG� DVKUDG�X��$KPDG��:RPHQ
V�FUHGLW�SURJUDPV�DQG� IDPLO\�SODQQLQJ�LQ�UXUDO�%DQJODGHVK������������ 6DDGL�� +�� $UDE� 0D]DU� $�� 3DSHU� �UROH� LQ�DFFHOHUDWLQJ�WKH�SURFHVV�RI�PLFUR�FUHGLW�LQ�UXUDO�GHYHORSPHQW�� FRPSDULQJ� WZR� SHUVSHFWLYHV���&RQIHUHQFH� RQ� UXUDO� GHYHORSPHQW� DQG� SRYHUW\�UHGXFWLRQ��DJULFXOWXUDO�EDQNV��7HKUDQ������������ 6DPDGL� $IVKDU�� 6�� )DFWRUV� DIIHFWLQJ� UXUDO�ZRPHQ
V�SDUWLFLSDWLRQ�LQ�WUDLQLQJ�SURJUDPV�DQG�H[WHQVLRQ� VHUYLFHV� LQ� DJULFXOWXUH� LQ� :HVW�
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$]HUEDLMDQ�3URYLQFH��������06F�WKHVLV��,VODPLF�$]DG�8QLYHUVLW\��6FLHQFH�DQG�5HVHDUFK������������ 6KDKQDM� 3UDYHHQ� DQG� 6DMHGXU� 5DKPDQ�&KDXGKXU\�� 0LFUR�FUHGLW� LQWHUYHQWLRQ� DQG� LWV�HIIHFWV� RQ� HPSRZHUPHQW� RI� UXUDO� ZRPHQ�� WKH�EUDF�H[SHULHQFH������������ 9DU]JDU��VK��DQG�$]L]L��0���(YDOXDWLRQ�RI�ODERU�IRUFH� SDUWLFLSDWLRQ� RI� UXUDO� ZRPHQ� LQ� FRWWRQ�SURGXFWLRQ�DQG�LWV� UHODWHG�IDFWRUV�LQ�WKH�UHJLRQ�DQG�GRPH�RI�*RUJDQ��������3���������
����������
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&RPSDUDWLYH�DGYDQWDJH�RI�JUDSH�SURGXFWLRQ�LQ�)DUV�SURYLQFH��6H\HG�1HPDW�$OODK�0RXVDYL�� 1HGD�6HGJKL�� 6H\HG�0RKDPPDG�5H]D�$NEDUL�������'HSDUWPHQW�RI�$JULFXOWXUDO�(FRQRPLFV�0DUYGDVKW�%UDQFK�,VODPLF�$]DG�8QLYHUVLW\�0DUYGDVKW�,UDQ�&RUUHVSRQGLQJ�DXWKRU��PRXVDYLBVQ#\DKRR�FRP
$EVWUDFW��7KH�SXUSRVH�RI�WKLV�VWXG\�WR�GHWHUPLQH�FRPSDUDWLYH�DGYDQWDJH�DQG�WKH�SURGXFW�LV�JUDSH�LQ�)DUV�SURYLQFH��,Q�WKLV�VWXG\�UHTXLUHG�GDWD�WKURXJK�WKH�$JULFXOWXUDO�-DKDG�2UJDQL]DWLRQ�LQ������ZHUH�FROOHFWHG�XVLQJ�'5&�LQGLFHV�ZHUH�DQDO\]HG��7KH�UHVXOWV�RI�WKLV�VWXG\�VKRZHG�WKDW�JUDSH�SURGXFWLRQ�LQ�)DUV�SURYLQFH�LV�D�FRPSDUDWLYH�DGYDQWDJH��7KHUHIRUH�� WKH� UHVXOW� IRU�SUDFWLFDO� VXJJHVWLRQV� WR� LQFUHDVH�SURGXFWLRQ�RI� WKLV�SURGXFW� LV�DYDLODEOH�DW� WKH� HQG�RI� WKH�DUWLFOH���>6H\HG�1HPDW�$OODK�0RXVDYL��1HGD�6HGJKL��6H\HG�0RKDPPDG�5H]D�$NEDUL��&RPSDUDWLYH�DGYDQWDJH�RI�JUDSH�SURGXFWLRQ�LQ�)DUV�SURYLQFH���/LIH�6FLHQFH�-RXUQDO�������������������@��,661�������������KWWS���ZZZ�OLIHVFLHQFHVLWH�FRP�.H\ZRUGV��&RPSDUDWLYH�$GYDQWDJH��*UDSHV��*XOI��'5&��
,QWURGXFWLRQ���([SRUW� GHYHORSPHQW� DQG� LQFUHDVLQJ� LWV� GLYHUVLW\�GHSHQGV�RQ�WKH�SURGXFWLRQ�SRWHQWLDO� DQG�FRPSHWLWLYH�DELOLW\� RI� DJULFXOWXUDO� SURGXFWV� SURGXFHG� LQ� WKH�SURYLQFH�RI�WKH�ZRUOG�PDUNHW�DQG�FRPSHWLWLYH�DELOLW\�RI� DJULFXOWXUDO� SURGXFWV� DIIHFWHG� E\� IDFWRUV� VXFK� DV�SULFH� DQG� TXDOLW\� RI� WKHLU� FRQWHQW�� 2QH� RI� WKH�LQGLFDWRUV� ZKLFK� PHDVXUH� D� FRXQWU\
V� FRPSHWLWLYH�DELOLW\�RI�SURGXFWV�XVHG�LQ�WKH�JOREDO�PDUNHW�LQGH[�LV�D FRPSDUDWLYH� DGYDQWDJH��%DVHG�RQ� WKLV� LQGH[� LI� WKH�FRXQWU\�RU�UHJLRQDO�SURGXFWLRQ�IDFWRUV�DQG�LQSXWV�DQG�FDQ�EH�PXFK�OHVV�H[SHQVLYH�WKDQ�WKH�JRRGV�SURGXFHG�LQ� RWKHU� UHJLRQV� WR� VXSSO\� WKH� ZRUOG� PDUNHW�� WKH�SURGXFWLRQ�RI�JRRGV�WKDW�KDYH�FRPSDUDWLYH�DGYDQWDJH�DJDLQVW� RWKHU� FRPSHWLWRUV� FDQ�PDUNHW� LV�PDLQWDLQ� LWV�H[SRUW��7KH�FRQFHSW�RI�FRPSDUDWLYH�DGYDQWDJH�WR�WKH�FRPSHWLWLRQ� EHWZHHQ� GRPHVWLF� SURGXFWLRQ� DQG�SURGXFWLRQ� ZLOO� IRFXV� RQ� FRPSHWLQJ� FRXQWULHV��$QRWKHU�FRQFHSW�RI�FRPSDUDWLYH�DGYDQWDJH��WKHUH�DUH�DOVR�FRPSDUHG�WR�SURGXFWLRQ�LQ�GLIIHUHQW�UHJLRQV�RI�D�FRXQWU\� WKDW� SDLG� SRVLWLRQ� WKDQ� RWKHU� UHJLRQV� RI� WKH�PHDVXUHV�� 7KLV� FRQFHSW� ZDV� PRUH� SK\VLFDO� DQG� LWV�UROH� LQ�GHWHUPLQLQJ� WKH�SULFHV� DUH� QRW� �0RKDPPDGL����������,Q� WRGD\
V�ZRUOG� WKH� LPSRUWDQFH�RI� H[SRUWV�RI�JRRGV�DQG� VHUYLFHV� EH\RQG� WKH�PHDVXUHV� IRU� FRXQWULHV� WKDW�DOUHDG\� KDV� EHHQ� GRQH� LQ� ,UDQ�� 7KH� SURGXFWV� IRU�H[SRUW� VKRXOG� EH� RI� TXDOLW\�� SULFH� DQG� FRPSOLDQFH�ZLWK� FRQVXPHU� SUHIHUHQFHV�� WKH� DELOLW\� WR� FRPSHWH�ZLWK� VLPLODU� W\SHV� LQ� LQWHUQDWLRQDO� PDUNHWV� SRVVHVV��+RZHYHU�� WKH� SURGXFWLRQ� RI� DSSURSULDWH� DQG�FRQVLVWHQW� ZLWK� WKH� VWDQGDUGV� UHTXLUHG� IRU� H[SRUW� DV�WKH� H[SRUW� WUDGH� DQG� QRQ�RLO� H[SRUW� SURGXFWV� RI� RXU�FRXQWU\� GRHV� QRW� KDYH� D� UHDO� SODFH� DQG� WKLV� FDXVHV�ORVV� RI� WDUJHW� PDUNHWV� DUH�� 0RVW� FRXQWULHV� D� ZLGH�DFWLYLW\�WR�LGHQWLI\�VXFFHVV�IDFWRUV�DQG�RUJDQL]H�WKHLU�WUDGH�SROLFLHV�WR�SURPRWH�H[SRUWV�KDV��,Q�RXU�FRXQWU\��SROLFLHV� WR� VXSSRUW� IDUP� LQFRPH� DQG� KDV� WDNHQ� SDUW�FRXQWU\�D�UHYLHZ�RI�WKH�VWDWXV�TXR�DQG�H[SUHVVLRQ�FDQ�

FKDOOHQJH�DQ\�SODQQLQJ�SROLF\�DQG�WKH�EHVW�VWUDWHJ\�LV�IXQGDPHQWDO�UROH��+DVVDQ�WUDQVOXFHQW����������7KH�FRXQWU\�� LQFOXGLQJ� WKH� WUHHV�� YLQH\DUGV� VFDWWHUHG�DURXQG�����KHFWDUHV�RI�JUDSHV�WKDW�������SHUFHQW�RI���WKH� JUDSHV� DUH� WUHHV�� )DUV� SURYLQFH� ZLWK� D� ������SHUFHQW�VKDUH�RI�WKH�FRXQWU\
V�IHUWLOH�YLQH\DUGV�RI�WKH�VXUIDFH� LV� LQ�SULPH�SRVLWLRQ��.KRUDVDQ��4D]YLQ��(DVW�$]HUEDLMDQ��:HVW� $]HUEDLMDQ�� =DQMDQ� DQG�+DPHGDQ��UHVSHFWLYHO\��������������������������������������DQG����� ��SHUFHQW�VKDUH�RI�JUDSHV�LQ�WKH�IHUWLOH�FRXQWU\�LQ�WKH�QH[W� 9RWHV� KDYH� EHHQ�� ������ SHUFHQW� OHYHO� RI� WRWDO�IHUWLOLW\�LQ�WKH�FRXQWU\�JUDSHV�DUH�VHYHQ�SURYLQFHV�DQG�RWKHU� SURYLQFHV�� ������ SHUFHQW� OHYHO� IHUWLOH� FRXQWU\�KDYH�JUDSHV��*UDSH�SURGXFWLRQ�DURXQG�WKH�FRXQWU\����� ��PLOOLRQ�WRQV�RI�������SHUFHQW�RI�WKH� LUULJDWHG�KDV�EHHQ� PDGH�� 'HVSLWH� WKH� DOORFDWLRQ� RI� )DUV� SURYLQFH�UDQNV� ILUVW� IHUWLOH� OHYHO� RI� SURGXFWLRQ� ZLWK� ������SHUFHQW�VKDUH�RI�SURGXFWLRQ�LQ�WKH�VHFRQG�SRVLWLRQ�RI�PDQXIDFWXUHUV�UDWKHU�WKDQ�JUDSHV�KDYH�EHHQ��6WDWLVWLF�$JULFXOWXUH��9ROXPH�,�DQG�JDUGHQ�FURSV���������)DUV� SURYLQFH� LV� RQH� RI� WKH� SROHV� LV� DJULFXOWXUDO�FRXQWU\� ZLWK� JRRG� LQYHVWPHQW� DQG� FDQ� EH�SURJUDPPHG�DV�RQH�RI�WKH�PDLQ�FHQWHUV�RI�SURGXFWLRQ�DQG� H[SRUW� RI� DJULFXOWXUDO� SURGXFWV�� WR� DFW� �1DMDIL��������� *UDSH� FXOWLYDWLRQ� LQ� ����� \HDUV� LQ� )DUV�SURYLQFH� ZDV� ������� KHFWDUHV� LQFOXGLQJ� �������KHFWDUHV�RI�IHUWLOH�DQG��������KHFWDUHV�RI�IHUWLOH�QRQ�IHUWLOL]HG�DQG�IHUWLOL]HG�'LHP�ZDV��,Q�WKH�\HDUV������������� ����� DQG� ������ UHVSHFWLYHO\� FXOWLYDWLRQ�KHFWDUHV� KDV� EHHQ� ������������������������ WKDQ������ \HDUV� KDV� LQFUHDVHG�� 3URGXFWLRQ� UDWH� LQ� �����\HDUV��DQG���������WRQV�LQ������\HDUV�SURGXFWLRQ�KDV�LQFUHDVHG� DQG� WKH� UDWH� RI� �������� WRQ� LV� UHDFKHG���%DQN�RI�$JULFXOWXUH�+RUWLFXOWXUDO�)DUV�SURYLQFH����0DQ\� DUWLFOHV� DERXW� WKH� FDOFXODWLRQ� RI� FRPSDUDWLYH�DGYDQWDJH� LQ� H[SRUWV� RI� YDULRXV� FRPPRGLWLHV� LQ�GLIIHUHQW�UHJLRQV�KDYH�EHHQ�WKH�IROORZLQJ���
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)DWKL� �������� XVLQJ� LQGH[� RI� FRPSDUDWLYH� DGYDQWDJH�ZDV� UHYHDOHG� FRPSDUDWLYH� DGYDQWDJH� WR� DQDO\]H�H[SRUW� JURXSV� RI� ,UDQLDQ� IRRG� LQGXVWU\� LQ� WKH� \HDUV��������� DQG� FRQFOXGHG� WKDW� SD\LQJ� RQ� ,UDQ
V� QDYDO�SURGXFWV� QRW� RQO\� WKHLU� VKDUH� LQ� PDLQWDLQLQJ� ZRUOG�PDUNHW� EXW� QRW� SDUW� RI� LW� LV� ORVW�� $OVR� LQ� WKH� SHULRG�VWXGLHG�� ,UDQ� ORVLQJ� LWV� H[SRUW� PDUNHW� LQ� VXJDU� DQG�VXJDU�ZHUH�XQWUHDWHG��EXW�KDV�IDLOHG�LQ�JOREDO�PDUNHW�VKDUH�RI�EUHDG�DQG�ELVFXLWV�DQG�VZHHWV�DV�ZHOO�DV� LWV�FRPSDUDWLYH�DGYDQWDJH�DQG�H[SRUW�SHUIRUPDQFH�LQ�WKH�DUHDV�DQG�W\SHV�RI�SDVWD�6SDJKHWWL�LQFUHDVH��$ERXW�WKH�NLQGV�RI�IUXLW��FDQQHG�IUXLW�DQG�MDP��H[SRUWV�LPSURYHG�OLYHVWRFN�DQG�SRXOWU\�([SRUW�EXVLQHVV�KDV�EHHQ�YHU\�OLWWOH�VXFFHVV���*KROL�%HJOX� �������� VXSSRUWLYH� JRYHUQPHQW� SROLFLHV�LPSDFW� RQ� WKH� UHODWLYH� DGYDQWDJHV� IRU� FURSV� DQG�KRUWLFXOWXUH� LQ� 4D]YLQ� KDV� VWXGLHG�� &ULWHULD� IRU�FDOFXODWLQJ� UHVXOWV� 6&%�� '5&� VXJJHVWV� ODFN�FRPSDUDWLYH� DGYDQWDJH� LQ� SURGXFLQJ� DOPRQGV� LQ� WKH�SURYLQFH�� WKH� FRPPRQ� SULFH� IRU� WKH� UHDO� H[FKDQJH�UDWH�� OHDGLQJ� WR�ZRUVHQLQJ� FRQGLWLRQV� IRU� SHDQXWV� LV��,Q� WKLV� VWXG\�� WR� GHWHUPLQH� WKH� H[FKDQJH� UDWH� IURP�SXUFKDVLQJ� SRZHU�SDULW\� YDOXH� XVLQJ� WKH�SULFH� LQGH[�DQG� FRQVXPHU� JRRGV� LQ� $PHULFD� DV� D� FRXQWU\� ZLWK�KLJK� LQWHJUDWLRQ� LQ� WUDGH� UHODWLRQV� ZLWK� ,UDQ�� WKH�UHODWLRQVKLS�KDV�EHHQ�XVHG���0HKGLSRXU� ��������VKRZHG� WKDW�SRWDWR�SURGXFWLRQ�LQ�,UDQ�KDV�D�FRPSDUDWLYH�DGYDQWDJH��2Q�WKH�RWKHU�KDQG�WKHUH�H[FLVH� FRHIILFLHQWV�VXSSRUW� WKH�SURGXFW�DQG� WKH�LQGLUHFW� VXEVLGLHV� WR� EXVLQHVV� LQSXWV� FDQ� EH�FRQILUPHG���(VKUDJKL�DQG�<D]GDQL���������FRPSDUDWLYH�DGYDQWDJH�LQ� SURGXFLQJ� SHDQXW� &KDKDUPDKDO� %DNKWLDUL�� XVLQJ�FULWHULD� 6&%�� '5&�� 163� KDV� PHW� RQ� WKUHH� <DGK�LQGH[�� WKH� DOPRQG� SURGXFWLRQ� LQ� WKH� UHJLRQ� KDV�FRPSDUDWLYH� DGYDQWDJH� KDYH� EHHQ� FRQVLGHUHG�� 7KHLU�DYHUDJH�UDWH�RI�EX\LQJ�DQG�VHOOLQJ�FXUUHQFLHV�LQ�QRQ�RLO� JRRGV� HVWLPDWHG� VKDGRZ�SULFHV�RI� LQSXWV�KDYH� WR�EH�XVHG�LQ�WUDGLQJ���$RQJ� �������� H[DPLQHV� WKH� NLQGV� RI� FRPSDUDWLYH�DGYDQWDJH� LQ� H[SRUW� PDUNHWV� KDV� GHDOW� ZLWK� &KLQD��&KLQD� DQG� 0\DQPDU� UHODWLRQV� WUHQGV� VKRZHG� WKH�HFRQRPLF�DQG�WHFKQLFDO�FRRSHUDWLRQ�EHWZHHQ�WKH�WZR�FRXQWULHV� LV� JURZLQJ�� 0\DQPDU
V� H[SRUWV� WR� &KLQD�LQFOXGH� QDWXUDO� UHVRXUFHV� VXFK� DV� ZRRG�� SHDUO�� UDZ�VLON�� PLQHUDO� VWRQHV�� YHJHWDEOHV� DQG� ���� 2QO\� LQ� WKH�IRUHVW� SURGXFWV� DUH� H[SRUWHG� ZLWK� FRPSDUDWLYH�DGYDQWDJH���$NV\QKYD� �������� WKH� DQDO\VLV� RI� FRPSDUDWLYH�DGYDQWDJH� LQ� $VLD� VKULPS� SURGXFWLRQ� DQG� H[SRUW� RI�SD\PHQW�� ,Q� WKLV� VWXG\�� GDWD� IURP� WKH� \HDUV� ����������DQG�5&$�	�17%�	�025�LQGLFDWRUV�ZHUH�XVHG��5HVHDUFK� UHVXOWV� VKRZ�� 'HYHORSHG� FRXQWULHV�LQFOXGLQJ�$PHULFD��-DSDQ�DQG�(XURSH
V�ODUJHVW�VKULPS�LPSRUWHUV�DQG�GHYHORSLQJ�FRXQWULHV��HVSHFLDOO\�$VLDQ�FRXQWULHV�RI�WKH�ZRUOG
V�ODUJHVW�VKULPS�VXSSOLHUV�DUH���

/HRQDUGR� DQG� RWKHUV� �������� XVLQJ� WKH� EHQFKPDUN�FRVW� RI� GRPHVWLF� UHVRXUFHV�� QRPLQDO� DQG� HIIHFWLYH�UDWHV� RI� SURWHFWLRQ� DQG� VRFLDO� SURILWDELOLW\� RI�FRPSDUDWLYH� DGYDQWDJH� RI� ILYH� PDMRU� DJULFXOWXUDO�SURGXFWV�LQ�,QGRQHVLD��LQFOXGLQJ�ULFH��FRUQ��VR\��VXJDU�DQG�IORXU�.DVDYD�EHJDQ��7KH�UHVXOWV�VKRZHG�WKDW�ULFH�DQG� FRUQ� SURGXFWLRQ� FRPSDUHG� WR� LPSRUW� WKHLU�FRPSDUDWLYH� DGYDQWDJH�� EXW� WKH� FRPSDUDWLYH�DGYDQWDJH�RI�ULFH�LV�PRUH�FRUQ��'5&�VKRZHG�WKDW�WKH�HIILFLHQF\� RI� VR\EHDQ� SURGXFWLRQ� LV� KXJH� DQG�H[SDQGLQJ� LWV�SURGXFWLRQ�FDQ�EH�HIILFLHQW� UDWKHU�WKDQ�RWKHU�SURGXFWV�VXFK�DV�PDL]H�DQG�ULFH�WR�WDNH��7KLV�LV�PDLQO\� GXH� WR� JRYHUQPHQW� VXSSRUW� VXFK� DV� VXSSRUW�SULFHV�DQG�UHVWULFWLRQV�DSSOLHG�WR�LPSRUWV�DUH�VR\EHDQ��&DOFXODWLRQ�VKRZHG� WKDW�6XJDU�SURGXFWLRQ�FRPSDUHG�ZLWK�LPSRUWV�RI�VXJDU��QRW�HFRQRPLF�HIILFLHQF\���
�5HVHDUFK�0HWKRGRORJ\����� ,QGH[�RI�GRPHVWLF�UHVRXUFHV�FRVW��'5&����0HDVXUHG�E\�WKLV�PHWKRG��HVSHFLDOO\��0LFKDHO�%UXQR�DQG� GHYHORSLQJ� IRXQG�� 6XSHULRU� PHWKRG� RI� LQWHUQDO�UHVRXUFHV� FRVW� WKDQ� RWKHU� PHWKRGV� LV� WKDW� WKH� SULFH�FKDQJHV�UHVXOWLQJ�IURP�IOXFWXDWLRQV�LQ�H[FKDQJH�UDWHV�SULPDULO\� RQ� UHVHDUFK� UHODWHG� WR� WKH� GHYHORSPHQW� RI�H[SRUW� LV� LPSRUWHG� RU� VDYLQJ� LW� DQG� FDXVH� LW� VHHPV�PRUH�DFFXUDWH�FDOFXODWLRQ�LQ�WHUPV�RI�PDNLQJ�H[SOLFLW�H[FKDQJH� UDWH� DQG� WKH� VL]H� RI� VHYHUDO� IDFWRUV�PHDVXUHG� FKDQJHV� LQ� H[FKDQJH� UDWHV� LV� SDUWLFXODUO\��%UXQR���������'5&� FDOFXODWLRQ� IRUPXOD� IRU� D� SXUH� SURGXFW� LV� DV�IROORZV��������'5&� �&'����H�3:��H�&(����&'� �FRVW�RI�GRPHVWLF�LQSXWV�ZLWK�D�VKDGRZ�SULFH��&(�  � VKDGRZ� FRVW� RI� H[WHUQDO� LQSXWV� WR� SURGXFH� D�GROODU�XQLW��FXUUHQF\���3Z� �SURGXFW�SULFH�ERUGHUV�GROODUV��)2%�H[SRUW�SULFH�RU�LPSRUW�SULFH�&,)����7KLV� FDVH� VKRZV� WKH� IUDFWLRQ� RI� DOO� VKDGRZV� RI� DOO�FRVWV� WKDW� GRPHVWLF� LQSXWV� WR� SURGXFH� D� SURGXFW� RU�SURGXFWV� DUH� XVHG� DQG� WKH� GHQRPLQDWRU� RI� WKLV�IUDFWLRQ� VKRZHG� QHW� UHYHQXH� LV� D� VKDGRZ� SULFH�� ,I�'5&����LV�WKH�FRQFHSW�WKDW�QHW�LQFRPH�WR�SURGXFHUV�D�VKDGRZ�SULFH��QHW�RI�H[FKDQJH�UHFHLYHG��PRUH�WKDQ�D�VKDGRZ� FRVW� GRPHVWLF� LQSXWV�DUH� RWKHU�ZRUGV� LQ� WKLV�FDVH�WKH�IRUP�RI�UHVRXUFHV�XVHG�LV�HIILFLHQW�XWLOL]DWLRQ�DQG� FRQVHTXHQWO\� SURGXFHG� JRRGV� LQ� WKH� JOREDO�FRPSHWLWLRQ��KDYH�FRPSDUDWLYH�DGYDQWDJH�LV�LI�'5&!�� LV� WKDW� WKH� FRQFHSW� RI� HFRQRPLF� JRRGV� WKDQ� LW�LPSRUWV� LW� LQWR� SURGXFWLRQ� EHFDXVH� WKH� H[FKDQJH�VDYLQJ�PRGH�DQG�KDYH�QR�RWKHU�ZRUGV�UHIOHFW�WKH�ODFN�RI� LQWHUQDWLRQDO� FRPSDUDWLYH� DGYDQWDJH� JRRGV� RQ�VWDJH� LV�� '5&�  � �� LI� WKH� FRQFHSW� LV� WKDW� ZLWKLQ� WKH�SURGXFWLRQ�RU�LPSRUW�RI�WKH�SULYLOHJH�WKDQ�PH�DQG�QR�
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FRXQWU\� VKRXOG� EH� JLYHQ� WR�PDWHULDOV� DQG� H[SHUWV� WR�SURGXFH�RU�H[SRUW�WR�WKH�DFWLRQ������� 1RPLQDO� SURWHFWLRQ� FRHIILFLHQW� RI� WKH� SURGXFW��13&2���7KH� UHODWLRQVKLS� EHWZHHQ� WKH� DPRXQW� RI� SULFH�GLIIHUHQFH�EHWZHHQ�PDUNHW�SULFHV�DQG�VKDGRZ�VKRZV���0DWKHPDWLFDO� UHODWLRQVKLS� XVHG� WR� FDOFXODWH� 13&2�ZLWKLQ� 3$0� PDWUL[� LV� DV� IROORZV����13&2� �$���(���,I�13&2!��� LV� WKH�GRPHVWLF�SULFH� �PDUNHW�� RYHU� WKH�SULFH�RI�LPSRUWV�RU�H[SRUWV�DQG�SURGXFWLRQ�V\VWHP�KDV�WKH� VXSSRUW� DQG� LQGLUHFW� VXEVLGLHV� WR� SURGXFHUV� DUH�SDLG� DQG� LI� 13&2� ��� PDUNHW� SULFH� LV� ORZHU� WKDQ�LQWHUQDWLRQDO� SULFHV� DQG� WKH� LQGLUHFW� WD[� LPSRVHG� RQ�SURGXFHUV�DQG�13&2� ���LI�WKH�SURGXFWLRQ�V\VWHP�LV�VXSSRUWLYH� RI� WKH� SROLF\� ZLOO� QRW� HQMR\�������7KH�QRPLQDO�SURWHFWLRQ�FRHIILFLHQW�LQSXWV��13,���7KLV� FRVW� IDFWRU� LQSXWV� FDQ�EH� FRPSDUHG� LQ� WHUPV�RI�WUDGH� HVWDEOLVKHG� E\� WKH�PDUNHW� SULFH� WR� EH� FRVW� SHU�WUDGH�ZLOO�FDOFXODWH�D�VKDGRZ�SULFH����13,� �%���)���,I�13,!���LV�DQ�LQGLUHFW�WD[�RQ�WKH�LQSXWV�DQG�LI�WKHUH�DUH� VLJQLILFDQW� WUDGH� 13,� ��� LV� WKH� FRQFHSW� RI� DQ�LQGLUHFW�VXEVLG\�RQ�LQSXWV�DYDLODEOH�DQG�LI�EXVLQHVV�LV�13,� ���PHDQV�QR�SURWHFWLRQLVW�SROLFLHV� LPSRVHG�RQ�LQSXWV�GRHV�QRW�������(IIHFWLYH�SURWHFWLRQ�FRHIILFLHQW��(3&���7KH� EHQFKPDUN� SULFH�RI� WKH� SURGXFW� YDOXH�EDVHG� RQ�PDUNHW� SULFHV� WR� YDOXH� DGGHG� SURGXFWLRQ� RI� WKH�VKDGRZ� SULFH� PHDVXUHV� WKURXJK� WKLV� FDQ� IDFWRU� WKH�HIIHFWV� RI� JRYHUQPHQW� LQWHUYHQWLRQ� LQ� SURGXFW�PDUNHWV�VLPXOWDQHRXVO\�H[DPLQHG����(3&� �$�%�(�)���,I� (3&!� �� LV� WKH� JRYHUQPHQW� SROLF\� RI� SURGXFWLRQ�SURFHVV�DQG�LI�WKH�SURGXFW�VXSSRUWV�(3&����PHDQV�LV�JRYHUQPHQW� LQWHUYHQWLRQ� WR� DFW� KDV� KXUW� SURGXFWLRQ�DQG�(3&� ���QR�SROLF\�DERXW� WKH�SURGXFW�FDQQRW�EH�LPSRVHG�E\�WKH�JRYHUQPHQW�������1HW�VRFLDO�SURILWDELOLW\��163���7KH� LQGH[� RI� WKH� IUDFWLRQ� RI� WKH� FRVW� RI� D� VKDGH� RI�VKDGRZ�LQFRPH�LV�DFKLHYHG����163� ��(�)�*����,I�163!���LV�WKH�SURGXFWLRQ�DQG�H[SRUW�RI�WKH�SURGXFW�

LV�SURILWDEOH�DQG�LI�163����LV�QRW�SURILWDEOH�PHDQV�RI�SURGXFWLRQ�DQG�H[SRUWV������'HWHUPLQH�KRZ�D�VKDGRZ�SULFH��3$0� GHWHUPLQH� WKH� PRVW� LPSRUWDQW� SDUWV� RI� WKH�VKDGRZ� SULFHV� IRU� LQSXWV� RI� SURGXFWLRQ� DQG�RSSRUWXQLW\�FRVW�IRU�WKH�EDVLF�IDFWRUV�WKDW�SURGXFWLRQ�WKURXJK� WKH� DGMXVWPHQW� DQG� FRUUHFWLRQ� LQ� QRPLQDO�SULFHV��PDUNHW��LV�GRQH���3URGXFWLRQ� LQSXWV� WR� EH� WZR� FDWHJRULHV� RI� QRQ�H[FKDQJH� WUDGLQJ�� DQG� LV� GLYLGHG�� 1RQ�LQWHUFKDQJHDEOH� LQSXW� UHIHUV� WR� WKRVH� ZKR� SURGXFHG�WKHP�DQG�QRW�DELOLW\�WR�H[SRUW�WKURXJK�LPSRUWV�LV�QRW�SRVVLEOH�EHFDXVH�WKH�VDPH�IHDWXUH�VHW�GRPHVWLF�SULFHV�RI�WKHP�DV�D�VKDGRZ�SULFH�FRQVLGHUHG��,I�WKHVH�LQSXWV�DUH� VHYHUDO� GRPHVWLF� SULFHV�� WKH� KLJKHVW� SULFH� DV� D�VKDGRZ�SULFH�LV�FRQVLGHUHG��0DQ\�RI�WKH�LQSXWV�XVHG�IRU�FRQVWUXFWLRQ�RI�WKH�JDUGHQ��VXFK�DV�ZLUH��FRQFUHWH�EDVH��DQLPDO�PDQXUH�DQG�VDQG��ZLQG��HWF��DUH�VXFK���6HW� WKH� WDEOH� LQ� HDUO\� 3$0� RSSRUWXQLW\� FRVW� LQSXWV�VXFK� DV� ODQG� DQG� ODERU� PXVW� DOVR� EH� FDOFXODWHG��$FFRUGLQJ� WR� UHVHDUFK� FRQGXFWHG� XVXDOO\� ODQG� UHQW�FRVWV� DV� D� VKDGRZ� SULFH� RI� WKHVH� LQSXWV� DUH�FRQVLGHUHG���%XW�DQ�HVWDEOLVKHG� H[FKDQJH�� UHIHUV� WR� WKRVH� WKDW�DUH�SURGXFHG� ZLWKLQ� WKH� FRXQWU\� DQG� LI� QRW� KDYH� WKH�LQWHUQDO�DELOLW\�WR�H[SRUW��7R�FDOFXODWH�D�VKDGRZ�SULFH�RI� WKH�ZRUOG� SULFH� RI� LQSXWV� WKH\� XVHG�� 7KH� VKDGRZ�SULFH� RI� LQSXWV� XVLQJ� SULFHV� �&,)�� LPSRUWV�� UHDO�H[FKDQJH� UDWH� DQG� FRVW� RI� WUDQVSRUWDWLRQ� WR� ILHOG�ERUGHUV� FDQ� EH� FDOFXODWHG� WKURXJK� DOO� QRQ�SUHFLRXV�DQG�SUHFLRXV�GLVRUGHUV�LV�QHXWUDOL]HG���6R� WKH� UHDO� H[FKDQJH� UDWH� LQ� FDOFXODWLQJ� VKDGRZ�SULFHV�RI� LPSRUWHG� LQSXWV� DQG� D� VKDGRZ�SULFH� RI� WKH�SURGXFW� LV� XVHG� WR� FDOFXODWH� WKH� 3$0� FRPSRQHQWV��'HVSLWH� WKH� ODFN� RI� XQLWV� LQ� WKH� ILHOG� RI� YLHZ�FDOFXODWHG� UHDO� H[FKDQJH� UDWH�� SXUFKDVLQJ� SRZHU�SDULW\� WKHRU\� �333�� DJUHHG� WR� VRPH� HFRQRPLVWV� LV�PRUH���6KLSSLQJ� FRVWV� DQRWKHU� SURGXFW� YDULDEOHV� WKDW�GHWHUPLQH� WKH�SULFH�RI� LPSRUWHG�SURGXFWV� DQG� LQSXWV�XVHG���&RQFOXVLRQ��&RPSDUDWLYH� DGYDQWDJH� WR� GHWHUPLQH� WKH� PHWKRGV�*UDSH� �'5&�� 163�� 6&%�� SURGXFWLRQ� FRVWV� DQG�LQFRPH� VKRXOG� EH� FDOFXODWHG� IRU� HDFK� SURGXFW�� &RVW�DQG� UHYHQXH� WR� WKH� PDUNHW� SULFH� RI� WKH� FRVW� RI�DJULFXOWXUDO�SURGXFWLRQ�E\�WKH�0LQLVWU\�RI�$JULFXOWXUH�LV�SXEOLVKHG����
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7DEOH� ��� 7KH� DYHUDJH� DPRXQW� VSHQW� RQ� WKH�LQVWLWXWLRQV�RI�D�KHFWDUH��NJ���5LDO���

3WDVÂK�
2WKHU�

IHUWLOL]HUV�
QLWURJHQ� 3KRVSKDWH�

9DOXH� .J� 9DOXH� .J� 9DOXH� .J� 9DOXH� .J�
���� ���� ������ �� ���� ���� ���� ����
:DWHU�SULFLQJ�
DQG�ZDWHU�
KDUYHVWLQJ�

3HVWLFLGHV�
GLVHDVH�

WR[LQ�H[FUHWLRQ�

9DOXH� .J� 9DOXH� .J� 9DOXH� .J�
���� ����� ����� �� ������ ��

� $JULFXOWXUH�2UJDQL]DWLRQ�RI�)DUV�3URYLQFH�LQ��������,Q�WKLV�VHFWLRQ��DFFRUGLQJ�WR�WKH�YDOXHV�REWDLQHG�IRU�WKH�LQGLFHV�ZDV�REVHUYHG�WKDW�WKH�SURGXFW�OLVWHG�KDV�D�FRPSDUDWLYH�DGYDQWDJH��ZKLFK�LV�SURGXFHG�DFFRUGLQJ�WR�FRPSDUDWLYH�DGYDQWDJH�LQGH[�RI�FRPSDUDWLYH�DGYDQWDJH�FDQ�SURGXFH�WKH�SURGXFWV�DERYH�FRQFOXGHG���
7DEOH����'HWHUPLQH�LQWHUQDO�UHVRXUFH�FRVW�LQGH[��'5&��IRU�WKH�SURGXFW�*UDSHV�5HDO�H[FKDQJH�UDWH��8�6����5/6�� �����

3ULFH��&,)���)2%��SURGXFW�RI��� ����
+RUWRQ�,Q�WHUPV�RI�WRQV�SHU�KHFWDUH�\LHOG� �����
7KH�WRWDO�WUDQVDFWLRQ�FRVW�RI�LQSXWV�SHU�KHFWDUH� ����������

7KH�WRWDO�FRVW�RI�GRPHVWLF�LQSXWV�SHU�KHFWDUH� ���������
7RWDO�FRVW� ���������

$ VKDGRZ�RYHU�WKH�IDUP�SURGXFW�SULFH��5LDO���WRQ�� �������
7KH�WRWDO�SURGXFW�UHYHQXH�KD�VKDGRZ� ���������

,QGH[�RI�GRPHVWLF�UHVRXUFHV�FRVW��'5&�� ������

 5HVHDUFK�ILQGLQJV���*UDSH� SURGXFWV� DFFRUGLQJ� WR� SURGXFWLRQ� FRVWV� DQG�SULFH�SHUIRUPDQFH�ZLWK�HTXLYDOHQW�'5&��������ZLWK�D�FRVW�URXJKO\�HTXLYDOHQW�UHVRXUFHV�WKDW�FDQ�EH�HQMR\HG��DOPRVW�RQ�WKH�VSRW�VDLG�WKH�FRVWV�DQG�EHQHILWV�RYHU�WKH�VHULHV�LV��7KLV�PHDQV�WKDW�LW�SURGXFHV�RU�LPSRUWV�LQWR�LW� IURP� RXWVLGH� LV� QRW� PXFK� GLIIHUHQFH� DQG� VKRXOG�SROLF\PDNHUV� FRQVLGHULQJ� SROLFLHV� DQG� EXVLQHVV�LQWHUHVWV�LV�WKURXJK�WKH�SURYLQFH���6LQFH� FRPSDUDWLYH� DGYDQWDJH� LV� G\QDPLF� SURGXFWV�DQG� FKDQJH� WKH� YDULDEOH� YDOXH� ZLOO� FKDQJH� LW�� VR�

SURSHU� SODQQLQJ� FDQ� EH� XVHG� WR� FUHDWH� SURGXFWV� RI�FRPSDUDWLYH�DGYDQWDJH���
&RUUHVSRQGLQJ�DXWKRU��6H\HG�1HPDW�0RXVDYL�'HSDUWPHQW� RI� $JULFXOWXUDO� (FRQRPLFV�� 0DUYGDVKW�%UDQFK�� ,VODPLF� $]DG� 8QLYHUVLW\�� 0DUYGDVKW� �� ,UDQ�
�6RXUFHV������ %HODOL�� +�� �������� LQGLFDWRUV� RI� SURGXFWLRQ�VXSSRUW� DQG� H[SRUW� ZDOQXW� SURGXFWV� LQ� WKH�JOREDO�PDUNHWSODFH��3URFHHGLQJV�RI�WKH�ILIWK�&RQIHUHQFH� RI� $JULFXOWXUDO� (FRQRPLFV��6LVWDQ�DQG�%DOXFKHVWDQ��,UDQ������ -DEDUD�� &�� /��� DQG� 7KRPSVRQ�� 5��� ��������DJULFXOWXUDO� FRPSDUDWLYH� DGYDQWDJH� XQGHU�LQWHUQDWLRQDO� SULFH� XQFHUWDLQW\�� 7KH� FDVH� RI�6HQHJDO��$PHU��-��$JUL��(FRQ��������������� -XODHL��5�� �������� FRPSDUDWLYH�DGYDQWDJH�RI�FLWUXV� SURGXFLQJ� SURYLQFHV� RI� )DUV�� UHO\LQJ�RQ� FLW\� -DKURP�� $JUL�� (FRQ� 0$� WKHVLV��)DFXOW\� RI� $JULFXOWXUH�� 7DUELDW� 0RGDUUHV�8QLYHUVLW\������ 0DVWHU��:$��DQG�:LQWHU�1HOVRQ��$�����������PHDVXULQJ� WKH� &RPSDUDWLYH� $GYDQWDJH� RI�$JULFXOWXUDO� $FWLYLWLHV�� 'RPHVWLF� UHVRXUFH�FRVW�DQG�WKH�VRFLDO�FRVW�%HQHILW�5DWLR��$PHU��-��$JUL��(FRQ��������������� 0LQLVWU\�RI�$JULFXOWXUH���������$JULFXOWXUDO�VWDWLVWLF� ��������� 'HSXW\� 3ODQQLQJ� DQG�6XSSRUW������ 0LU]DHL�� $�� �������� DQG� GHWHUPLQLQJ� WKH�UHODWLYH�DGYDQWDJH�RI�DJULFXOWXUDO�SURGXFWV�LQ�)DUV� 3URYLQFH�� 0$� WKHVLV�� $JULFXOWXUDO�(FRQRPLFV��8QLYHUVLW\�RI�6KLUD]������ 0RKVHQ�3RXU��0����������UHDO�H[FKDQJH�UDWH�YRODWLOLW\� DQG� LWV� HIIHFW� RQ� H[SRUW� VXSSO\�LQGXVWU\��06�WKHVLV��7HKUDQ�8QLYHUVLW\������ 1L\DPDQHVK�� +�� �������� :HVW� $]DUEDLMDQ�3URYLQFH� RI� FRPSDUDWLYH� DGYDQWDJH� LQ�SURGXFWLRQ�RI�DSSOH��0$�WKHVLV��$JULFXOWXUDO�(FRQRPLFV�� )DFXOW\� RI� $JULFXOWXUH�� 7DUELDW�0RGDUUHV�8QLYHUVLW\������ 3XUPRJKLP�� -�� �������� ,QWHUQDWLRQDO� 7UDGH��7KHRU\�DQG�WUDGH�SROLFLHV��UHHG�SXEOLVKLQJ������� 5DFH� 0RVHV�� 0��� �������� FRPSDUDWLYH�DGYDQWDJH�DQG�SROLF\�WR�HQFRXUDJH�H[SRUW�RI�DJULFXOWXUDO� SURGXFWV�� UHVHDUFK� SURMHFWV��3ODQQLQJ� DQG� 5HVHDUFK� ,QVWLWXWH� RI�$JULFXOWXUDO� (FRQRPLFV�� 0LQLVWU\� RI�$JULFXOWXUH������� =KRQJ�� )�� ;X�� /��� �������� 5HJLRQDO�FRPSDUDWLYH� DGYDQWDJH� LQ� &KLQDV
� JUDLQ��$&,$5�FKLQD�*UDLQ�PDUNHW�SROLF\�SURMHFW�������������
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7KH�UROH�RI�LQIRUPDWLRQ�DQG�FRPPXQLFDWLRQ�WHFKQRORJLHV��,&7��LQ�LPSURYLQJ�DJULFXOWXUH��
� 0RKDGGDVHK�1D]DUSRXU��� 0DU\DP�$EHGL�� DQG�� )DWHPHK�%DNKWLDU�

������0DUYGDVKW�%UDQFK��,VODPLF�$]DG�8QLYHUVLW\��0DUYGDVKW��,UDQ�
&RUUHVSRQGLQJ�DXWKRU��VDED�����#\DKRR�FRP�
$EVWUDFW��7KH�LPSRUWDQFH�RI�FRPPXQLFDWLRQ�LQ�WKH�GHYHORSPHQW�SURFHVV�KDV�EHHQ�DFNQRZOHGJHG�IRU�PDQ\�\HDUV�E\�WKH�GHYHORSPHQW�FRPPXQLW\���)$2�KDV�VSHQW�DW�OHDVW�WKLUW\�\HDUV�SLRQHHULQJ�DQG�SURPRWLQJ���ERWK�LQ�WKLQNLQJ�DQG�SUDFWLFH���WKH�FHQWUDOLW\�RI�FRPPXQLFDWLRQ�LQ�GHYHORSPHQW���7KH�PRVW�HVVHQWLDO�LQJUHGLHQW�RI�JRRG�FRPPXQLFDWLRQ�±�SXWWLQJ�SHRSOH�DW�WKH�FHQWUH�RI�WKH�FRPPXQLFDWLRQ�SURFHVV���KDV�VLPLODUO\�EHHQ�XQGHUVWRRG�DQG�GRFXPHQWHG�IRU�PDQ\�\HDUV�� DJULFXOWXUH� H[WHQVLRQ� DQG� IDUPHU�RXWUHDFK�SURJUDPV� IDFH� WKUHH�PDMRU� FKDOOHQJHV� ±� FRVW�HIIHFWLYH� RXWUHDFK��VROXWLRQV�WDLORUHG�WR�QHHGV�RI�LQGLYLGXDO�IDUPHUV�DQG�DQ�LPDJH�WKDW�LV�IDUPHU�IULHQGO\��7KH�FRQFHSW�RI�GHYHORSPHQW�RI�WKH�UXUDO��WRGD\��LV�QRW�MXVW�SURMHFW�LQLWLDWLYHV�DQG�JRYHUQDQFH��LW�LV�PXFK�PRUH�EH\RQG�WKDW��7KLV�SDSHU�XQFRYHUV�D�ZKROH�SOHWKRUD�RI�,&7�HPHUJHQFH�DV�D�WHFKQRORJ\�RI�WKH�QHZ�PLOOHQQLXP��$JDLQVW�WKH�EDFNGURS�RI�WKH�RQJRLQJ�,&7�ERRP��WKLV�SDSHU�PDNHV�DQ�DWWHPSW�WRZDUGV�VWXG\LQJ�LWV�DSSOLFDWLRQV�DQG�XVDJH�SODQQLQJ�SURFHVV�DQG�SROLF\�PDNLQJ�IRU�WKH�UXUDO�FRPPXQLWLHV�IRFXVLQJ�RQ�KRZ�LW�KHOSV�LQ�DOLJQLQJ�WKH�NH\�IDFWRUV�DQG�UHGXFH�WKH�SUREOHPV�RI�DOLHQDWLRQ��IUDJPHQWDWLRQ�DQG�GLVORFDWLRQ�RI�NQRZOHGJH��>0RKDGGDVHK�1D]DUSRXU��0DU\DP�$EHGL� �DQG� �)DWHPHK�%DNKWLDU��7KH�UROH�RI� LQIRUPDWLRQ�DQG�FRPPXQLFDWLRQ�WHFKQRORJLHV� �,&7�� LQ� LPSURYLQJ� DJULFXOWXUH�� /LIH� 6FLHQFH� -RXUQDO�� �����������������@� �,661�������������KWWS���ZZZ�OLIHVFLHQFHVLWH�FRP�
.H\ZRUGV�LQIRUPDWLRQ�DQG�FRPPXQLFDWLRQ�WHFKQRORJLHV��,&7���DJULFXOWXUDO�GHYHORSPHQW�
,QWURGXFWLRQ��7KH�LQWHUQHW�DQG�PRELOH�QHWZRUNV�KDYH� WKH�SRWHQWLDO�WR� SURYLGH� DJUR�LQIRUPDWLRQ� VHUYLFHV� WKDW� DUH� �L��DIIRUGDEOH���LL��UHOHYDQW��WLPHO\�DQG�FXVWRPL]HG����LLL��VHDUFKDEOH�DQG��LY��XS�WR�GDWH��/DUJH�VHFWLRQV�RI� WKH�IDUPLQJ�FRPPXQLW\��SDUWLFXODUO\�WKH�UXUDO�IRON��GR�QRW�KDYH�DFFHVV�WR�WKH�KXJH�NQRZOHGJH�EDVH�DFTXLUHG�E\�DJULFXOWXUDO� XQLYHUVLWLHV�� H[WHQVLRQ�FHQWHUV� DQG�EXVLQHVVHV��:KLOH�WHOHFHQWHUV�DUH�EHJLQQLQJ�WR�GRW�WKH�UXUDO� ODQGVFDSH� >�@�� RQH� RI� WKH� ELJ� EDUULHUV� UHPDLQV�WKH�ODFN�RI�DJUR�FRQWHQW�WKDW��L��LV�LQ�WKH�ODQJXDJH�RI�WKH� IDUPHUV��LL�� LV� UHOHYDQW� WR� WKHLU�QHHGV�DQG��LLL�� LV�GHOLYHUHG�LQ�D�IRUP�WKDW�LV�RI�LPPHGLDWH�XVH�WR�WKHP��,QIRUPDWLRQ� 7HFKQRORJ\�� PRUH� SUHFLVHO\� WKH�,QIRUPDWLRQ� DQG�&RPPXQLFDWLRQ�7HFKQRORJ\� �,&7���KDV�HPHUJHG�ZRUOG�RYHU�DV�D� WHFKQRORJ\�RI� WKH�QHZ�PLOOHQQLXP�� %\� DXJPHQWLQJ� WKH� SURFHVV� RI�LQIRUPDWLRQ� H[FKDQJH� DQG� UHGXFLQJ� WKH� WUDQVDFWLRQ�FRVWV�� WKLV� XELTXLWRXV� WHFKQRORJ\� LV� LQVWUXPHQWDO� LQ�LQFUHDVLQJ� SURGXFWLYLW\�� HIILFLHQF\�� FRPSHWLWLYHQHVV�DQG� JURZWK� LQ� DOO� VSKHUHV� RI� KXPDQ� DFWLYLW\�� 7KH�SRWHQWLDO�EHQHILWV�RI��KRZHYHU��FDQ�EH�KDUQHVVHG�RQO\�LI�WKH�WHFKQRORJ\�GLIIXVHV�DFURVV�WKH�GLIIHUHQW�VHFWRUV�RI�WKH�VRFLHW\��8QIRUWXQDWHO\��ZH�DUH�OLYLQJ�LQ�D�ZRUOG�RI� µGLJLWDO� GLYLGH¶� ZKHUHLQ� KDOI� RI� WKH� ZRUOG�SRSXODWLRQ� KDYH� QHYHU� PDGH� D� WHOHSKRQH� FDOO� �� 7KH�GLJLWDO� GLYLGH� LV� QRW� RQO\� DQ� LQWHUQDWLRQDO� SUREOHP��EXW� IRU�PRVW� GHYHORSLQJ� QDWLRQV� LQFOXGLQJ� LV� DOVR� D�QDWLRQDO� SKHQRPHQRQ�� 1RQHWKHOHVV�� LW� KDV� EHHQ�DUJXHG� WKDW� LQ� DQ� HUD� RI� JOREDOL]DWLRQ�� WKH� DELOLW\� WR�KDUQHVV� WKLV� WHFKQRORJ\� IRU� WKH� µUXUDO¶� LPSURYHV� WKH�FDSDELOLW\�RI�WKH�GHYHORSLQJ�FRXQWU\��

,QIRUPDWLRQ�WHFKQRORJ\��,7��KDV�FRQQHFWHG�WKH�ZRUOG�JOREDOO\�DQG�LV�QRZ�FKDQJLQJ�RXU�OLIHVW\OH�DQG�VRFLDO�FRQVFLRXVQHVV�G\QDPLFDOO\��2I�ODWH��LW�KDV�HPHUJHG�DV���D EHVW� WRRO� IRU� LQIRUPDWLRQ� VKDULQJ� DQG� PXWXDO�FRPPXQLFDWLRQ��1RQH�RI�WKH�ZDONV�RI�OLIH�KDYH�EHHQ�OHIW�XQWRXFKHG�E\� WKH�,7�VHFWRU�EH� LW�JUDLQ� WKUHVKLQJ�RU�JOREDO�EXVLQHVV��$JULFXOWXUH�KDV�DOVR�EHHQ�JUHDWO\�LQIOXHQFHG�E\�,7� LQ� WKH�SUHVHQW�HUD�WKRXJK�WKH�VKDUH�RI�,7�LQ�DJULFXOWXUH�LV�RQO\�������,Q� WKH�FXUUHQW�VFHQDULR��WKH� UROH�RI�,7�DVVXPHV�JUHDW�LPSRUWDQFH� DQG� RQO\� ZLWK� SURSHU� LQWHJUDWLRQ� RI� ,7�ZLWK� DJULFXOWXUH�� WKH� SUREOHP� RI� IRRG� FULVLV� FDQ� EH�VROYHG�DQG�WKH�ZRUOG�FDQ�PRYH�WRZDUGV�D�VXVWDLQDEOH�SURGXFWLRQ��,QWHJUDWLRQ�RI�,7�ZLWK�DJULFXOWXUH�PXVW�EH�GRQH�ZLWK�IROORZLQJ�PDLQ�REMHFWLYHV�LQ�PLQG��x 'HYHORS�PXOWL�OHYHO�GHFLVLRQ�VXSSRUW�PRGHOV�IRU� V\QHUJLVLQJ� WKH� QDWXUDO� UHVRXUFH� V\VWHP�ZLWK�HFRQRPLF�DQG�VRFLDO�LPSHUDWLYHV��x 7R� GHYHORS� LQGLFDWRUV� RI� VXVWDLQDELOLW\� IRU�DJULFXOWXUDO�SURGXFWLRQ�V\VWHP��x %DVHG� RQ� WKH� DERYH� VFLHQWLILF� DVVHVVPHQW��VXJJHVW�DOWHUQDWLYHV�WR�FRQVHUYH�DQG�LPSURYH�WKH�KHDOWK�RI�QDWXUDO�UHVRXUFH�V\VWHP��7ZR� IXQGDPHQWDO� VWHSV� H[LVW� LQ� HVWDEOLVKLQJ� DQ�LQQRYDWLRQ�DV�D�YDOXDEOH��UHDGLO\�XVHG�WRRO��GLIIXVLRQ�DQG� DGRSWLRQ�� %RWK� GLIIXVLRQ� DQG� DGRSWLRQ� PXVW�RFFXU�LQ�RUGHU�IRU�DQ�LQQRYDWLRQ�WR�VXFFHVVIXOO\�UHDFK�LWV�WDUJHW�XVHU�DQG�EH�LPSOHPHQWHG��0DKDMDQ��HW�DO����)LUVW�� GLIIXVLRQ�� WKH� SURFHVV�E\�ZKLFK� DQ� LQQRYDWLRQ�³LV�FRPPXQLFDWHG�WKURXJK�FHUWDLQ�FKDQQHOV�RYHU�WLPH�
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DPRQJ� WKH� PHPEHUV� RI� D� VRFLDO� V\VWHP´� �5RJHUV���PXVW�RFFXU��,Q�WKLV�VWXG\��WKH�6WUDW6R\�SURMHFW�ZDV�D�PDMRU� IDFWRU� LQ� WKH� ,7� GLIIXVLRQ� SURFHVV� LQ� VWDWH�VR\EHDQ�RUJDQL]DWLRQV��2WKHU� IDFWRUV� WKDW� LQIOXHQFHG�GLIIXVLRQ� LQFOXGHG� WKH� PHGLD�� ZRUG�RI�PRXWK�� DQG�H[SHULHQFHV� RI� IULHQGV�� DVVRFLDWHV� DQG� IDPLO\�PHPEHUV��,Q� DGGLWLRQ� WR� LQGLYLGXDOV� KDYLQJ� DFFHVV� WR� D� QHZ�WHFKQRORJ\�� DGRSWLRQ�PXVW� DOVR� RFFXU��ZKLFK�PHDQV�LQGLYLGXDOV�DFFHSW�WKH�LQQRYDWLRQ�DV�YDOXDEOH�DQG�XVH�LW��1XPHURXV�IDFWRUV�FRXOG�LQIOXHQFH�,7�DGRSWLRQ�DQG�XVH�LQ�DJULFXOWXUDO�RUJDQL]DWLRQV�DQG�FDQ�EH�JURXSHG�LQWR� ILYH� FDWHJRULHV�� DFFHVV� WR� ,7�� GHPRJUDSKLF�� ,7�WUDLQLQJ�HGXFDWLRQ�� WUXVW�� DQG� WLPH�� ,W� LV� SRVVLEOH� IRU�DGRSWLRQ�IDFWRUV�WR�ILW�LQWR�PRUH�WKDQ�RQH�FDWHJRU\��,Q�WKH�FDVH�RI�,7��DFFHVV�WR�WKH�WHFKQRORJ\�PHDQV�DQ�LQGLYLGXDO�PXVW�KDYH�DFFHVV�WR�D�FRPSXWHU�HTXLSSHG�ZLWK�,7�VXFK�DV�H�PDLO�DQG�DFFHVV�WR�WKH�:::��7KH�FDWHJRU\� ³DFFHVV� WR� ,7´� ZRXOG� QRW� RQO\� LQFOXGH� WKH�XVH� RI� D� FRPSXWHU� ZLWK� ,7� DELOLW\�� EXW� ZRXOG� DOVR�LQFOXGH�WKH�DELOLW\�WR�XSJUDGH�FRPSXWHU�KDUGZDUH�DQG�VRIWZDUH� WR� IDFLOLWDWH� ,7� XVH�� 7KH� SULFH� RI� QHHGHG�FRPSXWHU�HTXLSPHQW�DQG�WKH�H[SHQVH�RI�,QWHUQHW�XVH�DUH�DOVR�UHODWHG�WR�DFFHVV�WR�,7��,W�LV�SUHGLFWHG�WKDW�WKH�KLJKHU�WKH� OHYHO�RI�DFFHVV� WR�,7��WKH�KLJKHU� WKH� OHYHO�RI�,7�XVH�E\�DQ�LQGLYLGXDO��7KH�GHPRJUDSKLF�FDWHJRU\�LQFOXGHV�DGRSWLRQ�IDFWRUV�VXFK� DV� DJH�� HGXFDWLRQ� OHYHO�� JHQGHU�� DQG� LQFRPH�OHYHO�� ,W� LV� K\SRWKHVL]HG� WKDW� IDFWRUV� LQ� WKH�GHPRJUDSKLF�FDWHJRU\�ZLOO�QRW�VLJQLILFDQWO\�LQIOXHQFH�,7� DGRSWLRQ� DQG� XVH�� $OWKRXJK� SUHYLRXV� OLWHUDWXUH�VXJJHVWV�WKDW�,7�XVH�ZLOO�EH�KLJKHU�IRU�\RXQJHU��PRUH�HGXFDWHG� LQGLYLGXDOV� �%DWWH�� HW� DO���� ����� VXUYH\�UHVXOWV� VXJJHVW� WKDW� GHPRJUDSKLF� IDFWRUV� KDYH� OLWWOH�LQIOXHQFH� RQ� ,7� DGRSWLRQ� DQG� XVH�� 7KLV�PD\� UHIOHFW�WKDW�GHPRJUDSKLF�IDFWRUV�PD\�LQIOXHQFH�WKH�GHFLVLRQ�WR�DGRSW�D�QHZ�WHFKQRORJ\��EXW�RQFH�WKDW�GHFLVLRQ�WR�DGRSW� LV�PDGH�� GHPRJUDSKLF� IDFWRUV�PD\� KDYH� OLWWOH�LQIOXHQFH�RQ�XVH��$QRWKHU� FDWHJRU\� RI� ,7� DGRSWLRQ� IDFWRUV� LV� ,7�WUDLQLQJ�NQRZOHGJH�� 7KLV� ,7� DGRSWLRQ� IDFWRU� FDQ� EH�PHDVXUHG�ZLWK�YDULDEOHV�VXFK�DV�W\SH�RI� ,7� WUDLQLQJ��GD\V�RI�,7�WUDLQLQJ��DQG�WKH�OHYHO�RI�NQRZOHGJH�RQ�,7�XVH��,W�LV�K\SRWKHVL]HG�WKDW�DV�WKH�TXDOLW\�DQG�OHYHO�RI�,7� WUDLQLQJ� LQFUHDVHV�� WKH� XVH� RI� ,7�ZLOO� DOVR� OLNHO\�LQFUHDVH��$Q� LPSRUWDQW� IDFWRU� LQIOXHQFLQJ� WKH�DGRSWLRQ�RI�DQ\�QHZ� WHFKQRORJ\� LV�DQ� LQGLYLGXDO
V� SHUFHSWLRQ�RI� WKDW�WHFKQRORJ\�� ,W� LV� K\SRWKHVL]HG� E\� WKLV� UHVHDUFK� WKDW�RQH� RI� WKH� NH\� SHUFHSWLRQ� DVSHFWV� LQIOXHQFLQJ� WKH�DGRSWLRQ�RI� ,7�LV� WKH� OHYHO�RI� WUXVW�WKDW� WKH�SRWHQWLDO�DGRSWHU�KDV�LQ�WKH�,7�V\VWHP�DQG�LQ�WKRVH�ZKR�XVH�,7��7UXVW� FDQ� EH� GHILQHG� DV� ³DQ� LQGLYLGXDO¶V� RSWLPLVWLF�H[SHFWDWLRQ�DERXW�WKH�RXWFRPH�RI�DQ�HYHQW´��+RVPHU��������7KHUH� DUH�GLIIHUHQW� DVSHFWV�RI� WUXVW� UHODWHG� WR�,7��

$Q� LQGLYLGXDO� PXVW� ILUVW� WUXVW� WKDW� LQIRUPDWLRQ�WHFKQRORJLHV�ZLOO�ZRUN�DQG�WKDW�,7�ZLOO�EH�EHQHILFLDO�LQ� DFFRPSOLVKLQJ� KLV�KHU� JRDOV� DQG� LQ� FRPSOHWLQJ�KLV�KHU� WDVNV��$Q� LQGLYLGXDO�PXVW� DOVR� WUXVW� WKDW� WKH�LQIRUPDWLRQ� WKH\� REWDLQ� YLD� ,7� LV� DFFXUDWH� DQG� WKH�LQIRUPDWLRQ� WKH\� VHQG� YLD� ,7� ZLOO� QRW� EH� WDPSHUHG�ZLWK�DQG�SULYDF\�OHYHOV�ZLOO�EH�PDLQWDLQHG��7UXVW� SURYHV� WR� EH� D� GLIILFXOW� YDULDEOH� WR� PHDVXUH��)DFWRUV� LQFOXGHG� LQ� WKH� WUXVW� FDWHJRU\� LQFOXGH� DQ�LQGLYLGXDO¶V� SHUFHSWLRQ� RI� WKH� HDVH� RI� XVH� RI� ,7� DV�ZHOO� DV� WKH� EHQHILW� RI� ,7�� ,Q� WKLV� VWXG\�� WUXVW� LV�PHDVXUHG�E\�YDULDEOHV� VXFK�DV�KHOSIXOQHVV�RI� ,7� IRU�ZRUN�UHODWHG� FRPPXQLFDWLRQ�� SUREOHP� VROYLQJ�DELOLW\�� DQG� EDQNLQJ� DQG� VKRSSLQJ� YLD� WKH� ,QWHUQHW��6RPH� LQGLYLGXDOV�� HLWKHU� GXH� WR� WKHLU� EDFNJURXQG�RU�FXUUHQW�HQYLURQPHQW��KDYH�D�IHDU�RI�,7�DQG�IHHO�WKDW�LW�LV�GLIILFXOW�WR�XVH��,W�LV�K\SRWKHVL]HG�WKDW�DQ�LQGLYLGXDO�ZLOO�XVH�,7�PRUH�LI�WKH\�KDYH�D�SRVLWLYH�SHUFHSWLRQ�RU�KLJK�WUXVW�OHYHO�LQ�,7��7KH� ILQDO� ,7� DGRSWLRQ� FDWHJRU\� SURSRVHG� E\� WKLV�UHVHDUFK�LV�WKH�SDVVDJH�RI�WLPH��,W�LV�K\SRWKHVL]HG�WKDW�LQGLYLGXDOV�ZLOO�LQFUHDVH�WKHLU�XVH�RI�,7�RYHU�WLPH��DV�DFFHVV� WR� ,7� EHFRPHV� PRUH� FRPPRQSODFH�� ,Q� WKLV�VWXG\��WKH�VDPH�JURXS�RI�SHRSOH�ZHUH�VXUYH\HG�WZLFH�WR� HYDOXDWH� WKHLU� FKDQJHV� LQ� ,7�XVH�RYHU� WLPH��7LPH�ZDV� PHDVXUHG� E\� HVWDEOLVKLQJ� D� GXPP\� YDULDEOH�ZKHUH� HDFK� VXUYH\� UHVSRQVH� IURP� WKH� ����� VXUYH\�ZDV� DVVLJQHG� D� YDOXH� RI� ]HUR� DQG� HDFK� VXUYH\�UHVSRQVH� IURP� ����� ZDV� DVVLJQHG� D� YDOXH� RI� RQH��7LPH�LQWHUDFWLRQ�YDULDEOHV�ZHUH�DOVR�FUHDWHG�IRU�HDFK�YDULDEOH� E\�PXOWLSO\LQJ� WKH� RULJLQDO� YDULDEOH� E\� WKH�WLPH� YDULDEOH�� )RU� H[DPSOH�� WKH� ³GD\V� RI� WUDLQLQJ´�YDULDEOH� �WGD\V��ZDV�PXOWLSOLHG�E\� WKH� WLPH�YDULDEOH�DQG� EHFDPH� WKH� ³WLPHLQIOXHQFHG� GD\V� RI� WUDLQLQJ´�YDULDEOH��WGD\VW���,GHQWLI\LQJ� WKH�GHWHUPLQDQWV� RI� ,7�DGRSWLRQ� DQG�XVH�ZLOO� KHOS� LQGXVWU\� SDUWLFLSDQWV�� HVSHFLDOO\�PDQDJHUV��XVH�LQIRUPDWLRQ�WHFKQRORJLHV�WR�LQFUHDVH�LQIRUPDWLRQ�IORZ�DQG�LQFUHDVH�WKH�OHYHO�RI�WUXVW�LQ�WKH�ILUP�DQG�WKH�GHPDQG� IRU� WKH� ILUP¶V� SURGXFWV� RU� VHUYLFHV�� )RU�H[DPSOH��LI�D�OLYHVWRFN�FRPSDQ\�SURPRWHV�WKH�XVH�RI�,7� WR� LWV� SURGXFHUV�� LW� ZLOO� RSHQ� XS� PRUH� HIILFLHQW�PHDQV� RI� FRPPXQLFDWLQJ� SURGXFW� LQIRUPDWLRQ� DQG�SURYLGLQJ� RWKHU� VHUYLFHV� WR� LWV� FXVWRPHUV�� $V�FRQVXPHUV�LQFUHDVH�WKHLU�XVH�RI�,7��ILUPV�ZLOO�EH�DEOH�WR� FRPPXQLFDWH� PRUH� HIIHFWLYHO\� ZLWK� WKHP�� DQG�GHPDQG�IRU�WKH�ILUP¶V�SURGXFW�PD\�LQFUHDVH��'HWHUPLQLQJ� WKH� IDFWRUV� WKDW� LQIOXHQFH� ,7� DGRSWLRQ�FDQ� DVVLVW� FRPSDQLHV� LQ� GHWHUPLQLQJ� WKH� ,7� XVH�SURILOH� RI� WKHLU� FXVWRPHUV� EDVHG� RQ� WKH� VLJQLILFDQW�DGRSWLRQ� IDFWRUV� LGHQWLILHG� LQ� WKLV� VWXG\��.QRZOHGJH�RI�WKH�IDFWRUV�WKDW�LQIOXHQFH�,7�DGRSWLRQ�FDQ�DOVR�KHOS�FRPSDQLHV� WDUJHW� LQGLYLGXDOV�� ZKR� GXH� WR� WKHLU�SURJUHVVLYHQHVV� DQG� XVH� RI� ,7�� PD\� EH� SRWHQWLDO�FXVWRPHUV�RI�WKH�FRPSDQ\¶V�SURGXFWV�DQG�RU�VHUYLFHV��7KH� FRPSDQ\� FDQ� WKHQ� IRFXV� PDUNHWLQJ� DQG�
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DGYHUWLVLQJ�FDPSDLJQV�RQ�DWWUDFWLQJ�WKHVH�LQGLYLGXDOV�WR� WKHLU� EXVLQHVV�� 7KLV� UHVHDUFK� LV� DOVR� LPSRUWDQW�EHFDXVH� ,7� FDQ� SRVVLEO\� VXEVWLWXWH� IRU� WUXVW�ZLWK� DQ�RUJDQL]DWLRQ� MXVW� DV� WUXVW� RIWHQ� VXEVWLWXWHV� IRU�FRQWUDFWV��$�FXVWRPHU¶V�FRPIRUW�DQG�WUXVW�OHYHO�ZLWK�D�FRPSDQ\�PD\�LQFUHDVH�DV�WKH\�DUH�DEOH�WR�JDLQ�PRUH�LQIRUPDWLRQ�DERXW�D�FRPSDQ\�YLD�,7��)RU�H[DPSOH��D�FXVWRPHU¶V�WUXVW�OHYHO�ZLWK�D�FRPSDQ\�ZLOO�LQFUHDVH�LI�KH�LV�DEOH�WR�WUDFN�KLV�VKLSPHQW�RUGHU�YLD�WKH�,QWHUQHW��,Q�DGGLWLRQ�WR�WKH�JHQHUDO�PDQDJHULDO�LPSOLFDWLRQV�RI�LGHQWLI\LQJ� ,7� DGRSWLRQ� IDFWRUV�� WKLV� UHVHDUFK� DOVR�VXJJHVWV� VSHFLILF� ZD\V� LQ� ZKLFK� D� PDQDJHU� FDQ�SURPRWH� ,7� DGRSWLRQ� WKDW� FDQ� OHDG� WR�PRUH� HIILFLHQW�FRPPXQLFDWLRQ�DQG� LQFUHDVHG�GHPDQG� IRU� WKH� ILUP
V�SURGXFWV�DQG�VHUYLFHV��)LUVW��WKH�UHVHDUFK�VKRZV�WKDW�,7�WUDLQLQJ�LQFUHDVHV�,7�DGRSWLRQ�DQG�XVH��7KHUHIRUH��ILUPV�PD\�EHQHILW�IURP�SURYLGLQJ� WUDLQLQJ� RQ� LQIRUPDWLRQ� WHFKQRORJLHV� IRU�ERWK�HPSOR\HHV�DV�ZHOO�DV�FXVWRPHUV��6HFRQG�� PDQDJHUV� VKRXOG� SURDFWLYHO\� XVH� ,7� WR�SURPRWH� WKH� WUXVW� WKHLU� HPSOR\HHV�� FXVWRPHUV�� DQG�RWKHU� EXVLQHVV� DVVRFLDWHV� KDYH� LQ� ,7�� DQG� WKXV�LQFUHDVH� WKH� RYHUDOO� XVH� RI� ,7�� 7KH� SRVLWLYH�FRHIILFLHQW�RQ�WKH�YDULDEOH��H�PDLO�LV�KHOSIXO�IRU�ZRUN�UHODWHG�FRPPXQLFDWLRQ��VXJJHVWV�WKDW�WKH�PRUH�WKRVH�ZLWK� ZKRP� \RX� FRPPXQLFDWH� XVH� H�PDLO�� WKH� PRUH�KHOSIXO� H�PDLO� LV� LQ� FRPPXQLFDWLQJ� ZLWK� WKHP�� $Q�DJULFXOWXUDO�SURGXFHU�PLJKW�FRQVLGHU�XVLQJ�H�PDLO� WR�FRPPXQLFDWH�ZLWK�WKH�ILUP�EHFDXVH�VKH�REVHUYHV�WKDW�KHU�ZHOO�UHVSHFWHG�FKHPLFDO�VDOHV�UHSUHVHQWDWLYH�XVHV�,7�VXFFHVVIXOO\��7KLV�UHVHDUFK�DOVR�VXJJHVWV�WKDW�DQ�LQGLYLGXDO¶V�XVH�RI�,7�LV�JUHDWHU�ZKHQ�WKH�LQGLYLGXDO¶V�DFFHVV�WR�,7�LV�QRW�UHVWULFWHG��7KHUHIRUH��PDQDJHUV�PD\�ZDQW� WR�SURYLGH�JUHDWHU�DFFHVV�WR�,7�E\�SURYLGLQJ�HDFK�HPSOR\HH�KLV�RU� KHU� RZQ� FRPSXWHU� KDUGZDUH� HTXLSSHG� ZLWK�,QWHUQHW�FDSDELOLWLHV��7KH� HPSOR\HHV� ZLOO� EH� IUHH� WR� XVH� ,7� DW� WKHLU�FRQYHQLHQFH�DQG�ZLOO�EH�OHVV�FRQFHUQHG�ZLWK�SULYDF\�RU� VHFXULW\� SUREOHPV� UHODWHG� WR� VKDULQJ� D� FRPSXWHU��0DQDJHUV�VKRXOG�SURPRWH�WKH�XVH�RI�,7�LQ�DOO�DVSHFWV�RI� HPSOR\HHV
� DQG� FXVWRPHUV
� SHUVRQDO� OLYHV� DQG�ZRUN�� 7KH� VLJQLILFDQFH� RI� WKH� YDULDEOH� �WLPH�LQIOXHQFHG� GR� MRE� UHODWHG� ZRUN� DW� KRPH�� LQGLFDWHV�WKDW� HPSOR\HHV� XVH� H�PDLO� PRUH� ZKHQ� WKH\� DUH�SK\VLFDOO\�VHSDUDWHG�IURP�ZRUN��7KH�LPSOLFDWLRQ�IRU�PDQDJHUV�LV�WKDW�,7�XVH�LV�JUHDWHU�ZKHQ�SHRSOH�ZRUN�RXWVLGH�WKH�RIILFH��RU�KDYH�IOH[LEOH�ZRUN� UHODWLRQVKLSV� VXFK� DV� WHOHFRPPXWLQJ��,QFUHDVLQJO\�� LQGLYLGXDOV� ZLOO� WXUQ� WR� ,7� ZKHQ� WKH\�QHHG�LQIRUPDWLRQ�RU�WR�FRPPXQLFDWH�ZLWK�WKH�ILUP�IRU�SHUVRQDO�RU�ZRUN�UHODWHG�UHDVRQV��&HUWDLQO\�PDQ\� LQGLYLGXDOV�DQG�RUJDQL]DWLRQV�ZLWKLQ�VRFLHW\�DW�ODUJH�VWLOO�KDYH�D�IHDU�RU�PLVWUXVW�RI�,7��$W�WKH� VDPH� WLPH�� DJULFXOWXUH� FRQVWDQWO\� H[SHULHQFHV�DGYDQFHV� LQ� WHFKQRORJ\� DQG� WKH� XVH� RI� LQIRUPDWLRQ�

WHFKQRORJLHV� LV� EHFRPLQJ�PRUH� FRPPRQ�SODFH� HDFK�GD\��7KHUHIRUH��LW�LV�HVVHQWLDO�IRU�ILUPV�DQG�PDQDJHUV�WR�XQGHUVWDQG� WKH� UHDVRQV� IRU� ,7� DGRSWLRQ� WR� UHPDLQ�FRPSHWLWLYH� DQG� WR� EHVW� VHUYH� WKHLU� LQGXVWU\� DQG�FXVWRPHUV��
�
,QIRUPDWLRQ�7HFKQRORJ\�DQG�LWV�&RPSRQHQWV�,QGXFWLRQ� RI� ,7� DV� D� VWUDWHJLF� WRRO� IRU� DJULFXOWXUDO�GHYHORSPHQW� DQG� ZHOIDUH� RI� UXUDO� UHTXLUHV� WKDW� WKH�QHFHVVDU\� ,7� LQIUDVWUXFWXUH� LV� LQ� SODFH�� 7KH� UDSLG�FKDQJHV� DQG� GRZQZDUG� WUHQG� LQ� SULFHV� LQ� YDULRXV�FRPSRQHQWV�RI�,7�PDNHV�LW�IHDVLEOH�WR�WDUJHW�DW�D�ODUJH�VFDOH� ,7� SHQHWUDWLRQ� LQWR� UXUDO�� 6RPH� RI� WKH� EURDG�IDFWRUV� WR� EH� QRWHG� ZLWK� UHVSHFW� WR� YDULRXV�FRPSRQHQWV�RI�,7�DUH�OLVWHG�EHORZ���
���,QSXW�GHYLFHV���5DGLFDO�LPSURYHPHQWV�DUH�ZLWQHVVHG�ZLWK�UHVSHFW�WR�WKH�PHDQV�RI�FRPPXQLFDWLRQ�E\�KXPDQ�EHLQJV�ZLWK�FRPSXWHUV� VXFK� DV� NH\� ERDUGV�� PRXVH� GHYLFHV��VFDQQHUV�� 7KH� DGYHQW� RI� WRXFK� VFUHHQ� PRQLWRUV� WKDW�DOORZ�XVHUV�WR�JLYH�LQSXW�WR�FRPSXWHUV�E\�WRXFKLQJ�RQ�WKH� DSSURSULDWH� ORFDWLRQ� RI� WKH�PRQLWRU� KDV�PDGH� LW�SRVVLEOH� WR� GHYHORS� XVHU�IULHQGO\� LQWHUIDFH� IRU�IDUPHUV� ZKLFK� LV� HDV\�� LQWXLWLYH�� FLUFXPYHQWV�ODQJXDJH� EDUULHU� DQG� DW� WKH� VDPH� WLPH� SURYLGHV� D�UHOD[HG� HQYLURQPHQW� WR� WKH� XVHUV�� 7KH� SUHVHQW� GD\�GLJLWDO�FDPHUDV�PDNH�LW�SRVVLEOH�WR�FDSWXUH�DQG�VWRUH�JRRG� TXDOLW\� JUDSKLFV� DQG� ODUJH� YLGHR� FOLSV�� 7KH�VPDOO� VL]H� DQG� ORZ�ZHLJKW� RI� WKHVH� GLJLWDO� FDPHUDV��ZKLFK�DUH�LQFUHDVLQJO\�EHFRPLQJ�DIIRUGDEOH��RSHQ�XS�WKH� SRVVLELOLWLHV� RI� SURYLGLQJ� FRPSXWHU� EDVHG�GHPRQVWUDWLRQ�FOLSV�WR�HGXFDWH�WKH�IDUPHUV���
���2XWSXW�GHYLFHV���0RQLWRU� VFUHHQV��SULQWHUV�	�SORWWHUV��GDWD�SURMHFWRUV�VXSSRUW�KLJK�UHVROXWLRQ�DQG�JRRG�TXDOLW\�RXWSXW��7KH�TXDOLW\�RI� WKHVH�RXWSXW�GHYLFHV�KDYH� WKH�SRWHQWLDO�RI�JHQHUDWLQJ�UHQHZHG�LQWHUHVW�LQ�WKH�IDUPHUV�LQ�XVLQJ�,7�EDVHG� VHUYLFHV�� 7KH� OLJKW� ZHLJKW� SRUWDEOH� GDWD�SURMHFWRUV� FDQ� EH� HDVLO\� FDUULHG� E\� WKH� DJULFXOWXUDO�H[WHQVLRQ� SHUVRQQHO� IRU� VHUYLQJ� ODUJHU� DXGLHQFH��6LPLODUO\�� VSHDNHUV� FDQ� DOVR� EH� DWWDFKHG� WR� WKH�FRPSXWHUV� WR� LQFRUSRUDWH� YRLFH� EDVHG� WUDLQLQJV� IRU�IDUPHUV��
���3URFHVVRUV��7KH�SURFHVVLQJ�VSHHGV�RI�FRPSXWHUV�KDYH�JRQH�XS��$W�SUHVHQW�� ,QWHO�3�,9�EDVHG� SURFHVVRUV�#�����*K]� DUH�DYDLODEOH�LQ�WKH�3&�UDQJH�ZKLFK�PDNHV�LW�SRVVLEOH�WR�XQGHUWDNH�VXEVWDQWLDO�SURFHVVLQJ�RI�GDWD�DW�WKH�FOLHQW�VLGH��
���6WRUDJH�'HYLFHV�����*%�DQG�HYHQ�KLJKHU�KDUG�GLVN�GULYHV�KDYH�EHFRPH�FRPPRQ� LQ� 3&� UDQJH� RI� FRPSXWHUV�� 7KLV� PDNHV� LW�SRVVLEOH� WR� VWRUH�VXEVWDQWLDO� LQIRUPDWLRQ�DW� WKH� ORFDO�OHYHO�ZKLFK� IDFLOLWDWHV� IDVWHU� DFFHVV�� 6LPLODUO\�� KLJK�FDSDFLW\�IORSS\�GLVN�GULYHV��&'V�PDNH�LW�SRVVLEOH�WR�
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WUDQVIHU�ODUJH�YROXPHV�RI�GDWD�WR�ORFDWLRQV�ZKLFK�FDQ�QRW� EH� FRQQHFWHG� WR� QHWZRUNV� LPPHGLDWHO\�� 7KHVH�VWRUDJH� GHYLFHV� DUH� DOVR� XVHG� IRU� EDFNXS� RI� FUXFLDO�GDWD�� $V� D� SUHFDXWLRQ�� PDQ\� FRUSRUDWHV� VWRUH� WKHLU�EDFNXSV�DW�ORFDWLRQV�DZD\�IURP�WKH�SODFH�RI�ZRUN��
���6RIWZDUH���9DULRXV�RSHUDWLQJ�V\VWHPV�DUH�DYDLODEOH�ZKLFK�DFW�DV�LQWHUIDFH� EHWZHHQ� WKH� XVHU� DQG� WKH� PDFKLQH�� 7KH�JUDSKLF�XVHU�LQWHUIDFH��*8,��KDV�EHFRPH�DQ�DFFHSWHG�SUHUHTXLVLWH� IRU� HQG� XVHUV�� 0LFURVRIW¶V� µ:LQGRZV¶�FRQWLQXHV� WR� EH� D� IDYRXULWH�� $SSOLFDWLRQ� VRIWZDUHV�ZKLFK� FDQ� VXSSRUW� FRPSOH[� XVHU� UHTXLUHPHQWV� DUH�DYDLODEOH��2I�WKH�VKHOI�VROXWLRQV�IRU�RIILFH�DXWRPDWLRQ�SDFNDJHV��JURXSZDUH�DSSOLFDWLRQV��FRPSOH[�GDWDEDVH�VROXWLRQV�� FRPPXQLFDWLRQ� SURGXFWV�� VROXWLRQV� EDVHG�RQ� UHPRWH� VHQVLQJ� 	� JHRJUDSKLFDO� LQIRUPDWLRQ�V\VWHPV�DUH�DYDLODEOH��,Q�DGGLWLRQ��VROXWLRQV�EDVHG�RQ�VRPH� RU� DOO� RI� WKHVH� DUH� DOVR� UHDGLO\� DYDLODEOH�� 7KH�SUHVHQW� GRZQZDUG� WUHQG� LQ� WKH� ,7� LQGXVWU\� SURYLGHV�DQ� RSSRUWXQLW\� JHW� FXVWRPLVHG� DSSOLFDWLRQ� IRU� DQ\�VSHFLILF�WDVN�GHYHORSHG�DW�DQ�DIIRUGDEOH�SULFH��5DSLG�$SSOLFDWLRQ�'HYHORSPHQW� DQG�'HSOR\PHQW� �5$''��LV� D� SRSXODU� PRGHO� IRU� TXLFN� GHYHORSPHQW� DQG�GHSOR\PHQW� RI� DSSOLFDWLRQV�� 'HYHORSPHQW�HQYLURQPHQW� LWVHOI� LV� VLPSOLILHG� ZLWK� WRROV� WKDW�TXLFNHQ� WKH� SDFH� RI� VRIWZDUH� VSHFLDOLVWV�� 3URMHFW�PDQDJHPHQW� DQG� PRQLWRULQJ� VRIWZDUH� DUH� DYDLODEOH�WKDW� IDFLOLWDWH� HIILFLHQW� H[HFXWLRQ� RI� ODUJH� DQG�FRPSOH[�DSSOLFDWLRQV�WKDW�DUH�UHTXLUHG�IRU�UXUDO��
���1HWZRUNLQJ�GHYLFHV���7KH� FDSDFLW\� RI� PRGHPV�� XVHG� WR� FRQYHUW� WKH� GDWD�IURP� GLJLWDO� WR� DQDORJ� DQG� YLFH� YHUVD�� ZKLFK� DUH�SRSXODUO\� HPSOR\HG� WR� XVH� WHOHSKRQH� OLQHV� KDYH�LQFUHDVHG�� ,QWHUQDO� PRGHPV� DUH� DYDLODEOH� LQWHJUDWHG�LQWR� WKH� FRPSXWHU� VR� WKDW� WKH\� DUH� QRW� H[SRVHG� WR�RXWVLGH� HQYLURQPHQW�� 7KH� FDSDFLWLHV� RI� RWKHU�QHWZRUNLQJ�GHYLFHV�VXFK�DV�URXWHUV�KDYH�DOVR�JRQH�XS�ZKLFK�PDNHV�LW�SRVVLEOH�WR�FUHDWH�ODUJH�QHWZRUNV�ZLWK�VPRRWK�GDWD�WUDQVPLVVLRQ��
���7UDQVPLVVLRQ�0HGLD��� 7KH� PHGLD� WKURXJK� ZKLFK� WKH� GDWD� WUDQVIHU� WDNHV�SODFH� KDV� DOVR� XQGHUJRQH� UHYROXWLRQDU\� FKDQJH��7HOHSKRQH�OLQHV�DUH�VWLOO�WKH�SRSXODU�VRXUFH�DOWKRXJK�WKH� UHOLDELOLW\� DQG� ORZ� EDQGZLGWK� DUH� VWLOO� PDMRU�LVVXHV�� +LJK� FDSDFLW\� FDEOHV�� RSWLFDO� ILEUH�� UDGLR��ZLUHOHVV� ORFDO� ORRSV�� VDWHOOLWH� WUDQVPLVVLRQ� DQG�YDULRXV�VROXWLRQV�EDVHG�RQ�D�FRPELQDWLRQ�RI�WKHVH�DUH�DOUHDG\�EHLQJ�XVHG�LQ�PDQ\�SDUWV�RI�WKH�FRXQWU\��
���2WKHU�DFFHVVHVRULHV���8QLQWHUUXSWHG� 3RZHU� 6XSSO\� �836�� GHYLFHV� DUH�FUXFLDO�WR�HQVXUH�WKH�ORQJHWLYLW\� RI� WKH� ,7� HTXLSPHQW� DV� ZHOO� DV� SURYLGH�EDFNXS�PHFKDQLVPV��7KH�SRWHQWLDO�RI�VRODU�SRZHU�SDFNV�WR�SURYLGH�D�IHDVLEOH�VROXWLRQ�WR�VKRUWDJH�RI�SRZHU�LQ�WKH�UXUDO�DUHDV�QHHGV�WR�EH�H[SORLWHG��

�5ROH�RI�,7�LQ�$JULFXOWXUH�,Q� WKH� FRQWH[W� RI� DJULFXOWXUH�� WKH� SRWHQWLDO� RI�LQIRUPDWLRQ�WHFKQRORJ\��,7��FDQ�EH�DVVHVVHG�EURDGO\�XQGHU�WZR�KHDGV����D��DV�D�WRRO�IRU�GLUHFW�FRQWULEXWLRQ�WR�DJULFXOWXUDO�SURGXFWLYLW\�DQG��E��DV�DQ�LQGLUHFW�WRRO�IRU�HPSRZHULQJ�IDUPHUV�WR�WDNH�LQIRUPHG�DQG�TXDOLW\�GHFLVLRQV�ZKLFK�ZLOO�KDYH�SRVLWLYH�LPSDFW�RQ�WKH�ZD\�DJULFXOWXUH�DQG�DOOLHG�DFWLYLWLHV�DUH�FRQGXFWHG��3UHFLVLRQ� IDUPLQJ�� SRSXODU� LQ� GHYHORSHG� FRXQWULHV��H[WHQVLYHO\� XVHV� ,7� WR� PDNH� GLUHFW� FRQWULEXWLRQ� WR�DJULFXOWXUDO� SURGXFWLYLW\�� 7KH� WHFKQLTXHV� RI� UHPRWH�VHQVLQJ� XVLQJ� VDWHOOLWH� WHFKQRORJLHV�� JHRJUDSKLFDO�LQIRUPDWLRQ�V\VWHPV��DJURQRP\�DQG�VRLO�VFLHQFHV�DUH�XVHG� WR� LQFUHDVH� WKH� DJULFXOWXUDO� RXWSXW�� 7KLV�DSSURDFK� LV�FDSLWDO� LQWHQVLYH�DQG�XVHIXO�ZKHUH� ODUJH�WUDFWV� RI� ODQG� DUH� LQYROYHG��&RQVHTXHQWO\� LW� LV�PRUH�VXLWDEOH�IRU�IDUPLQJ�WDNHQ�XS�RQ�FRUSRUDWH�OLQHV��7KH�LQGLUHFW�EHQHILWV�RI�,7�LQ�HPSRZHULQJ�IDUPHU�DUH�VLJQLILFDQW� DQG� UHPDLQV� WR� EH� H[SORLWHG�� 7KH� IDUPHU�XUJHQWO\� UHTXLUHV� WLPHO\� DQG� UHOLDEOH� VRXUFHV� RI�LQIRUPDWLRQ� LQSXWV� IRU� WDNLQJ� GHFLVLRQV�� $W� SUHVHQW��WKH� IDUPHU� GHSHQGV� RQ� WULFNOLQJ� GRZQ� RI� GHFLVLRQ�LQSXWV�IURP�FRQYHQWLRQDO�VRXUFHV�ZKLFK�DUH�VORZ�DQG�XQUHOLDEOH�� 7KH� FKDQJLQJ� HQYLURQPHQW� IDFHG� E\�IDUPHUV� PDNHV� LQIRUPDWLRQ� QRW� PHUHO\� XVHIXO�� EXW�QHFHVVDU\�WR�UHPDLQ�FRPSHWLWLYH��
�&RQFOXVLRQ�,W�LV�OLNHO\�WKHUHIRUH�WKDW�DVVLVWLQJ�SHRSOH�WR�LPSURYH�WKHLU�DFFHVV�WR�DQG�VNLOOV�LQ�,&7�ZLOO�EH�DQ�LPSRUWDQW�PHDQV� IRU� D� *RYHUQPHQW� WR� JURZ� DQ� LQFOXVLYH��LQQRYDWLYH� HFRQRP\� IRU� WKH� EHQHILW� RI� D� FRXQWU\��7KHUHIRUH� WKH� ,&7�+XE� PRGHO� RU� PHFKDQLVP� IRU�LQWHJUDWHG�VHUYLFH�GHOLYHU\�WR�UXUDO�FRPPXQLWLHV�PD\�EH�DSSOLHG�IRU�WKLV�SXUSRVH���7KH� IDFH�RI� WKH� DJULFXOWXUH� FDQ�EH� WUDQVIRUPHG�E\� D�ZHOO�FRQFHLYHG�GHSOR\PHQW�RI�,7��7KH�SRWHQWLDO�RI�,7�DV� \HW� UHPDLQV� XQWDSSHG� DQG� XUJHQW� PHDVXUHV� DUH�UHTXLUHG�WR�GHULYH�PD[LPXP�EHQHILW��7KH�NH\�SOD\HUV�LQYROYHG�LQ�WKLV�SURFHVV�VXFK�DV�LQGXVWU\��JRYHUQPHQW�DQG�HGXFDWLRQDO� LQVWLWXWLRQV�DQG�UHVHDUFK�FHQWUHV�DUH�UHTXLUHG�WR�PDNH�FRQWULEXWLRQV�LQ�WKLV�HQGHDYRXU��7KH�LQLWLDWLYH� WR�GHYHORS�QHFHVVDU\� ,7� EDVHG� DJULFXOWXUDO�VHUYLFHV�QHHG� WR� EH� GHYHORSHG� LPPHGLDWHO\��3DUDOOHO�VWHSV� WR� GHYHORS� QHFHVVDU\� ,7� FRPPXQLFDWLRQ�LQIUDVWUXFWXUH� DUH� WR� EH� WDNHQ� XS� DORQJ� ZLWK� WKH�XWLOLVDWLRQ� RI� ILEHU� RSWLF� QHWZRUN� ZKHUHHYHU� LW� LV�SDVVLQJ�WKURXJK�WKH�UXUDO�VHJPHQWV��,W�LV�QHFHVVDU\�IRU�WKH�LQGXVWU\�UHODWHG�WR�DJULFXOWXUH��LQ� SDUWLFXODU� IHUWLOL]HU� FRPSDQLHV�� WR� UHYLHZ� WKHLU�SUHVHQW� ,�7�� LQIUDVWUXFWXUH�ZLWK� UHVSHFW� WR�PDUNHWLQJ�IXQFWLRQ� DQG� XQGHUWDNH� PHDVXUHV� WR� VWUHQJWKHQ� WKH�VDPH�� 2QOLQH� LQWHJUDWHG� V\VWHPV�� ZHOO� GHYHORSHG�H[HFXWLYH� LQIRUPDWLRQ� V\VWHPV�� DSSOLFDWLRQV� WR�HQKDQFH� WKH� SURGXFWLYLW\� RI� WKH� ILHOG� SHUVRQQHO� DQG�
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HIILFLHQWO\�VHUYH�WKH�UHTXLUHPHQWV�RI�FKDQQHO�SDUWQHUV�	 FRQVXPHUV� DUH� WR� EH� WDNHQ� XS� DW� WKH� HDUOLHVW��0DUNHWLQJ� ILHOG�SHUVRQQHO� QHHG� WR�EH�SURYLGHG�ZLWK�WKH� QHFHVVDU\� KDUGZDUH�� VRIWZDUH�� WUDLQLQJ� DQG�EURXJKW� RQ� WR� ,QWHUQHW� VR� WKDW� VPRRWK� LQWHJUDWLRQ� LV�SRVVLEOH�� ,QWHUQHW� EDVHG� WHFKQRORJLHV� FDQ� IDFLOLWDWH�FUHDWLRQ�RI�DSSOLFDWLRQV�ZKLFK�FDQ�EH�RSHUDWHG�E\�WKH�ILHOG�SHUVRQQHO�E\�XVLQJ�VLPSOH�EURZVHUV��&XVWRPHU�VXSSRUW� VHUYLFHV� FDQ� DOVR� EH�SDUWLDOO\� SURYLGHG� RYHU�WKH� ,QWHUQHW� ZKLFK� ZLOO� LQFUHDVH� WKH� UHDFK� RI� VXFK�SURJUDPPHV�� 7KH� VWDWH� DQG� FHQWUDO� JRYHUQPHQWV�VKRXOG� LQLWLDWH� XUJHQW� PHDVXUHV� WR� MXPS� LQ� WR� ,7�EDQGZDJRQ�IRU�HIIHFWLYH�H�JRYHUQDQFH���
&RUUHVSRQGLQJ�$XWKRU��0RKDGGDVHK��1D]DUSRXU��0DUYGDVKW�%UDQFK��,VODPLF�$]DG�8QLYHUVLW\��0DUYGDVKW��,UDQ�(�PDLO��VDED�����#\DKRR�FRP�
�5HIHUHQFHV���� )UHGULFNVRQ�� -�� :�� ������ ³7KH�&RPSUHKHQVLYHQHVV� RI� 6WUDWHJLF� 'HFLVLRQ�3URFHVV�� ([WHQVLRQ�� 2EVHUYDWLRQV�� )XWXUH�'LUHFWLRQV�´� $FDGHP\� RI� 0DQDJHPHQW�-RXUQDO����������������� )UHGULFNVRQ��-��:��DQG�7��5��0LWFKHOO��������³6WUDWHJLF� 'HFLVLRQ� 3URFHVV��&RPSUHKHQVLYHQHVV� DQG� 3HUIRUPDQFH� LQ� DQ�,QGXVWU\� ZLWK� DQ� 8QVWDEOH� (QYLURQPHQW�´�$FDGHP\� RI� 0DQDJHPHQW� -RXUQDO�� ��������������� +RVPHU�� /D5XH� 7RQH�� ������ ³7UXVW�� 7KH�&RQQHFWLQJ� /LQN� %HWZHHQ� 2UJDQL]DWLRQDO�7KHRU\�DQG�3KLORVRSKLFDO�(WKLFV�´�$FDGHP\�RI�0DQDJHPHQW�5HYLHZ����������������� 0DKDMDQ��9LMD\��(LWDQ�0XOOHU�DQG�)UDQN�0��%DVV��������³1HZ�3URGXFW�'LIIXVLRQ�0RGHOV�LQ�0DUNHWLQJ��$�5HYLHZ�DQG�'LUHFWLRQV� IRU�5HVHDUFK�´�-RXUQDO�RI�0DUNHWLQJ�������������� 5RJHUV�� (YHUHWW� 0�� ������ 'LIIXVLRQ� RI�,QQRYDWLRQV� ±� �WK� (GLWLRQ��1HZ�<RUN�� 7KH�)UHH�3UHVV����� 7KRPSVRQ��6DUDKHOHQ�DQG�6WHYHQ�7��6RQND�������� ³3RWHQWLDO� (IIHFWV� RI� ,QIRUPDWLRQ�7HFKQRORJLHV�RQ�WKH�(FRQRPLF�3HUIRUPDQFH�RI� $JULFXOWXUDO� DQG� )RRG� 0DUNHWV�´�$PHULFDQ� -RXUQDO� RI� $JULFXOWXUDO�(FRQRPLFV������������������ :HVWJUHQ��5DQGDOO�(���6WHYHQ�7��6RQND��DQG�*XQWD� 6�� 9LWLQV�� ������ ³7KH�&RPSUHKHQVLYHQHVV� RI� 6WUDWHJLF� 'HFLVLRQ�0DNLQJ� DQG� ,WV� 5HODWLRQVKLS� WR� %XVLQHVV�8QLW� 3HUIRUPDQFH�´� &RPSHWLWLYH� 6WUDWHJ\�$QDO\VLV� LQ� WKH� )RRG� 6\VWHP�� %RXOGHU��:HVWYLHZ�3UHVV��,QF��

��� $VFRXJK�� -�&��� ,,�� +RDJ�� '�/��� )UDVLHU��:�0���0F0DVWHU��*�6���������&RPSXWHU�XVH�LQ� DJULFXOWXUH�� DQ� DQDO\VLV� RI� *UHDW� 3ODLQV�SURGXFHUV�� &RPSXW�� (OHFWURQ�� $JULF�� �������±�������� $XHUQKDPPHU��+���(G���������6SHFLDO�,VVXH��*OREDO� SRVLWLRQLQJ� V\VWHPV� LQ� DJULFXOWXUH��&RPSXW��(OHFWURQ��$JULF�������±�������� *RGZLQ�� 5�-�� �(G���� ������ 6SDWLDO� \LHOG�UHFRUGLQJ� RI� QRQ�JUDLQ� FURSV�� &RPSXW��(OHFWURQ��$JULF��������±��������� -DKQV�� *�� �(G���� ������ 1DYLJDWLQJ�DJULFXOWXUDO� ILHOG� PDFKLQHU\�� &RPSXW��(OHFWURQ��$JULF�������±��������� .DJDQ�� $��� ������ ,QIRUPDWLRQ� V\VWHP�LPSOHPHQWDWLRQ�ZLWKLQ�8�6��DJULEXVLQHVV��DQ�DSSOLFDWLRQV� DSSURDFK�� &RPSXW�� (OHFWURQ��$JULF����������±��������� /HZLV�� 7��� ������ (YROXWLRQ� RI� IDUP�PDQDJHPHQW� LQIRUPDWLRQ� V\VWHPV�� &RPSXW��(OHFWURQ��$JULF���������±��������� 5RVVLQJ��:�� �(G���� ������(OHFWURQLF� DQLPDO�LGHQWLILFDWLRQ��&RPSXW��(OHFWURQ��$JULF�������±��������� 6WDIIRUG��-�9���(G����������6SDWLDOO\�YDULDEOH�ILHOG� RSHUDWLRQV�� &RPSXW�� (OHFWURQ�� $JULF���������±��������� 7RPDV]HZVNL�� 0�$��� 'LMNKXL]HQ�� $�$���+XLUQH�� 5�%�0��� 2WWHQ�� $��� ������ &RPSXW��(OHFWURQ��$JULF�������±�������� 8GLQN�WHQ�&DWH�$�-���'LMNKXL]HQ��$�$���(G���������� ,QIRUPDWLRQ� DQG� FRPPXQLFDWLRQ�WHFKQRORJ\� DSSOLFDWLRQV� LQ� DJULFXOWXUH��&RPSXW��(OHFWURQ��$JULF��������±������
���������
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Abstract: Distance learning is expanding and examples of it are increasing dramatically. Fewer than 10 states were 
using distance learning in 1987; today, virtually all states have an interest or effort in distance education. Distance 
learning systems connect the teacher with the students when physical face-to-face interaction is not possible. 
Telecommunications systems carry instruction, moving information instead of people. The technology at distant 
locations are important and affect how interaction takes place, what information resources are used, and how 
effective the system is likely to be. Technology transports information, not people. Distances between teachers and 
students are bridged with an array of familiar technology as well as new information age equipment. What sets 
today's distance education efforts apart from previous efforts is the possibility of an interactive capacity that 
provides learner and teacher with needed feedback, including the opportunity to dialogue, clarify, or assess. 
Advances in digital compression technology may greatly expand the number of channels that can be sent over any 
transmission medium, doubling or even tripling channel capacity. Technologies for learning at a distance are also 
enlarging our definition of how students learn, where they learn, and who teaches them. No one technology is best 
for all situations and applications. Different technologies have different capabilities and limitations, and effective 
implementation will depend on matching technological capabilities to education needs. 
[Hamid Mohammadi, Azam Ghaffari. Using Distance Education in Agricultural Education. Life Science Journal. 
2011;8(3):122-126] (ISSN:1097-8135). http://www.lifesciencesite.com. 
Keywords: Distance Education, Agricultural Education 
 
 
Introduction: 
Considering the position and role of education in the 
third millennium on the basis of ICT is also a serious 
approach to the topic with the knowledge community 
centered on learning and general trends of 
technological tools to enjoy much of the information 
and Find the appropriate place in the information 
society Third Millennium That actually can be a 
global community and is without limit is undeniable-
and-run. Guidance and therefore move in the 
direction of society should be education and 
technology for comprehensive pandemic done. 
Considering the above definitions and with the 
knowledge and attitudes towards the third 
millennium and the desirability and some weaknesses 
in the achievement of certain standards and dynamic 
structures in order to achieve a knowledge based 
society, there is. In the present circumstances to 
provide our information infrastructure development 
and integration inevitably link the elements and tools 
that they are as indicators of technology education 
and technology education will be remembered. In the 
new context of combining these two indicators comes  
to training facilities and a variety of tools that will 
provide guidance and development in information 
will be very effective. 
While the effect of these two indices of body 
functions and its other fields (favorable to foster new 
ideas provides. Technologies training web-based 
technology as one of the most effective learning tools 

in educational issues have been identified and a total 
of E-learning as it is referred. . But if the scientific 
and cultural infrastructure with this technology's Day 
is not coordinated development of information will 
be obtained. This weakness caused by lack of growth 
and development of training required for pandemic 
knowledge of existing technology is. In many 
systems of scientific tools and capabilities needed to 
provide hardware and commissioning are still 
technological problems resulting from lack of 
knowledge of poverty and poor education in these 
centers to be seen. 
In other words, the country still in the feasibility 
assessment and appropriate to make public the 
necessary training for operation and application of 
scientific principles and technological tools is has 
been done and why certain movements and 
sometimes non-normative point will not be able node 
an unlock. 
The conditions and according to the capacity of 
developing countries and training facilities required a 
knowledge-based society feels is felt. If all processes 
in technology education and technology optimization 
and standardization of the Hungarian education 
should go, and appropriate channels that the best 
option in this area could benefit from state 
universities is capabilities. 
According to the information in the development of 
any society should take half of the world to progress 
until the necessary coordination and synchronization 
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global developments so as to accept the design 
structure of a knowledge-based society have a special 
place for the University and respect the role of 
education and technology was In designing a model 
with global standards of dynamism and flexibility at 
first be necessary to select a sample that the facilities 
and communications needed for this purpose provide 
action and then determine optimal cognitive 
deficiencies than Hammett and weaknesses push. 
No doubt the experiences of implementing these 
standards and to develop troubleshooting information 
using technological tools would be much more 
economical. That if we develop a range of 
information from a city university level and conduct 
more successful we'll be more acceptable was. 
Because the utilization and application tools and step 
up the information they've been successful. Therefore 
the most important first step needed to coordinate and 
synchronize technology education and educational 
technology standards and capability in the high user 
acceptability of the world is also enjoyed. 
 
Benefits of Distance Learning: 
Benefits and opportunities that distance education 
provides, include: 
 - training a wide range of audiences. 
 - meet the needs of students and students who can 
not attend in place. 
 - Possible connection between students and students 
with cultures, beliefs and experiences are different. 
- Benefiting from coaches and speakers who do not 
live in the country.  
 
Educational methods in distance learning:  
Today, under the new system replaced the traditional 
systems of learning and learning week (ie tutoring 
methods, lectures) are: 
- Multimedia courses: 
These courses and widely used elements of image, 
communication, graphics and simulated components, 
animation and communication elements for guidance 
and tips, and talk back on course and curriculum 
issues are held. 
- Enhanced communication mechanisms: 
The mechanism of any texts simultaneously, and 
asynchronous audio-visual communications to 
protect you. This case allows students to practice on 
topics learned will give. 
- Written test: 
 thus, question and test via a distributed 
communication network, are corrected and returned. 
These exams through video conferencing support 
and runs. 
-Virtual Seminar:  
thereby different groups of students in different 
geographical environments linked together makes. 

- Collaborative virtual laboratories: 
 the laboratory of the Group's activities are 
supported. Workshops such as software engineering. 
-Smart academic factors:  
academic factors that inform intelligent, support and 
guidance students pay. 
 
Key factors in the process of distance education:  
the process of remote training, the following factors 
contribute: 
- Students: 
Regardless of educational content, role and main 
element in the learning process students are 
responsible.  
- Coaches and Teachers:  
Success depends on a lot of educational activities the 
ability, skills and knowledge are the coaches and 
professors.  
- Facilitators of communication: 
Facilitator bases, as the bridge between students and 
mentors are. Must base expectations of teachers and 
educational needs of students and service 
coordination and communication to create.  
- Support staff: 
 One of the important pillars of any development of 
distance education programs, by development group 
finds. Operational support staff such as student 
registration, copy and distribute their resources, 
order textbooks, security and copyright, and are 
responsible for the report.  
- Management: 
 The group decision makers, builders and judges are 
considered to be educational and should be 
considered among the factors above, establish the 
correct relationship formation. 

 
Conclusion: 
Distance education places students and their 
instructors in separate locations using some form of 
technology to communicate and interact. The student 
may be located in the classroom, home, office or 
learning center. The instructor may be located in a 
media classroom, studio, office or home. The student 
may receive information via satellite, microwave, or 
fiber optic cable, television (broadcast, cable or 
Instructional Television Fixed Services (ITFS), video 
cassette or disk, telephone - audio conferencing 
bridge or direct phone line, audio cassette, printed 
materials - text, study guide, or handout, computer - 
modem or floppy disk, and compressed video. Recent 
rapid development of technology has resulted in 
systems that are powerful, flexible, and increasingly 
affordable. The base of available information 
technology resources is increasing with dramatic 
speed. Much has been learned about connecting 
various forms of technology into systems, so that the 
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ability to link systems is growing. Most distance 
learning systems are hybrids, combining several 
technologies, such as satellite, ITFS, microwave, 
cable, fiber optic, and computer connections. 
Distance education places students and their 
instructors in separate locations using some form of 
technology to communicate and interact. The student 
may be located in the classroom, home, office or 
learning center. The instructor may be located in a 
media classroom, studio, office or home. 
The student may receive information via satellite, 
microwave, or fiber optic cable, television (broadcast, 
cable or Instructional Television Fixed Services 
(ITFS), video cassette or disk, telephone - audio 
conferencing bridge or direct phone line, audio 
cassette, printed materials - text, study guide, or 
handout, computer - modem or floppy disk, and 
compressed video. Recent rapid development of 
technology has resulted in systems that are powerful, 
flexible, and increasingly affordable. The base of 
available information technology resources is 
increasing with dramatic speed. Much has been 
learned about connecting various forms of 
technology into systems, so that the ability to link 
systems is growing. Most distance learning systems 
are hybrids, combining several technologies, such as 
satellite, ITFS, microwave, cable, fiber optic, and 
computer connections. 
Interactivity is accomplished via telephone (one-way 
video and two-way audio), two-way video or 
graphics interactivity, two-way computer hookups, 
two-way audio. Interactivity may be delayed but 
interaction provided by teacher telephone office 
hours when students can call or through time with on-
site facilitators. Classes with large numbers of 
students have a limited amount of interactivity. Much 
of the activity on computer networks is on a delayed 
basis as well. Possibilities for audio and visual 
interaction are increasingly wide. 
In the earlier days of distance learning, it was most 
common to see distance learning used for rural 
students who were at a distance from an educational 
institution. The student might watch a telecourse on a 
television stations, read texts, mail in assignments 
and then travel to the local college to take an exam. 
This model is still in use, but as the technology has 
become more sophisticated and the cost of distance 
learning dropped as equipment prices dropped, the 
use of distance education has increased. 
High front-end costs prevented an early widespread 
adoption of electronically mediated learning. 
Distance learning has been aggressively adopted in 
many areas because it can meet specific educational 
needs. As the concept of accountability became 
accepted and laws required certain courses in high 
school in order for students to be admitted to state 

colleges, telecommunications was examined as a way 
to provide student access to the required courses. 
Many rural school districts could not afford the 
special teachers to conduct required courses. Distance 
education met this need by providing courses in 
schools where teachers were not available or were 
too costly to provide for a few students. It also 
fulfilled a need for teacher training and staff 
development in locations where experts and 
resources were difficult to obtain. These systems link 
learner communities with each other and bring a wide 
array of experts and information to the classroom. 
Challenges which faced the early users of distance 
education are still with us today. If distance education 
is to play a greater role in improving the quality of 
education, it will require expanded technology; more 
linkages between schools, higher education, and the 
private sector; and more teachers who use technology 
well. Teachers must be involved in planning the 
systems, trained to use the tools they provide, and 
given the flexibility to revise their teaching. Federal 
and state regulations will need revision to ensure a 
more flexible and effective use of technology. 
Connections have been established across 
geographic, instructional, and institutional boundaries 
which provide opportunities for collaboration and 
resource sharing among many groups In the pooling 
of students and teachers, distance learning 
reconfigures the classroom which no longer is 
bounded by the physical space of the school, district, 
state or nation. 
The key to success in distance learning is the teacher. 
If the teacher is good, the technology can become 
almost transparent. No technology can overcome 
poor teaching which is actually exacerbated in 
distance education applications. When skilled 
teachers are involved, enthusiasm, expertise, and 
creative use of the media can enrich students beyond 
the four walls of their classroom. 
Teachers need training in the system's technical 
aspects and in the educational applications of the 
technology. Areas for assistance include the amount 
of time needed to prepare and teach courses, how to 
establish and maintain effective communication with 
students, strategies for adding visual components to 
audio courses, ways to increase interaction between 
students and faculty, planning and management of 
organizational details, and strategies for group 
cohesion and student motivation. 
The interchange of ideas requires different 
communication methods than in conventional 
classrooms: information technologies are 
predominantly visual media, rather than the textual 
and auditory environment of the conventional 
classroom, the affective content of mediated 
messages is muted compared to face-to-face 
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interaction, and complex cognitive content can be 
conveyed more readily in electronic form because 
multiple representations of material (e.g., animations, 
text, verbal descriptions, and visual images) can be 
presented to give learners many ways of 
understanding the fundamental concept. 
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Abstract: Historically, most distance education courses were vocational in nature, but today courses are offered for 
academic, professional, and avocational purposes for students of all ages. There are numerous specialized programs, 
such as those for blind persons and for parents of small children with hearing impairments. Distance education is 
available in practically any field, from accounting to zoology. Courses are offered in gemology, high school 
diploma, journalism, locksmithing, child day care management, yacht design, and many fascinating subjects. 
Distance education courses also vary greatly in scope, level, and length. Some have a few assignments and require 
only a few months to complete, while others have a hundred or more lesson assignments requiring three or four 
years of conscientious study.Distance education is a method of education in which the learner is physically separated 
from the teacher and the institution sponsoring the instruction. It may be used on its own, or in conjunction with 
other forms of education, including face-to-face instruction. In any distance education process there must be a 
teacher, one or more students, and a course or curriculum that the teacher is capable of teaching and the student is 
trying to learn. The contract between teacher and learner, whether in a traditional classroom or distance education, 
requires that the student be taught, assessed, given guidance and, where appropriate, prepared for examinations that 
may or may not be conducted by the institution. This must be accomplished by two-way communication. Learning 
may be undertaken either individually or in groups; in either case, it is accomplished in the physical absence of the 
teacher in distance education. Where distance teaching materials are provided to learners, they are structured in 
ways that facilitate learning at a distance.  
[Abbas Emami, Mehdi Nazarpour. Effective teaching through distance education. Life Science Journal. 
2011;8(3):127-132] (ISSN:1097-8135). http://www.lifesciencesite.com. 
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Introduction: 
The background of distance education to mid-
nineteenth century dates. Pioneers in America and 
Europe of the best distance learning technologies for 
training that day, took advantage. For example: 
mailing system for creating educational opportunities 
for those able to go to regular schools were not 
interested in science education, but had been used. Of 
course at that time most of those who took advantage 
of this type of Physically Handicapped facilities, 
women allowed to attend the classes along with men 
who did not have a. Location is N. There was a 
school; were. One of the pioneers in this field English 
personal name was Isaac Pitman. His short-term 
training through correspondence and the 
correspondence began in 1840 in England. Students 
were required to read the Bible a part of written 
questions and answers raised by Pittman to get a 
good score should return by mail. 
But distance education in America and for the first 
time at the University of Illinois Veslin was 
implemented in 1874. In 1900, university education 
through correspondence, face became more public. 
National Association of Home Education in 1926 and 
led the establishment of distance education and 
related programs in universities and schools, and 

more important aspect to find drivers. Education in 
1920 invented the radio and TV appearance in 1940 
led to important new techniques in communications  
that the nature of the field of distance education also 
created dramatic changes. 
Trainers using these new technologies were 
successful educational programs to millions seek 
learning opportunities and thereby reach out to the 
educational spaces, training centers to expand. With 
the development of long-distance telephone system in 
the early twentieth century method of capacity and 
distance learning methods for students to access 
educational opportunities in the world increased 
Translation. But until the invention of mobile tele 
conference ever in the 80 and 90 and the main role in 
the concept of distance education did not play. 
Telemetry system, allowing for teachers conference 
provided that without the slightest delay at a time 
when your students can listen to them talk and 
sometimes they see. 
Expansion of computer networks in the decade 1990 
and connect millions of people through lines to the 
telephone networks made it possible to simply 
distance learning via computers and computer 
conferences around the world is possible (a) and 
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Today with the development of control technology in 
science and technology are around the world. 
Distance education is education designed for learners 
who live at a distance from the teaching institution or 
education provider. It is the enrollment and study 
with an educational institution that provides 
organized, formal learning opportunities for students. 
Presented in a sequential and logical order, the 
instruction is offered wholly or primarily by distance 
study, through virtually any media. Historically, its 
predominant medium of instruction has been printed 
materials, although non-print media is becoming 
more and more popular. It may also incorporate or 
make use of videotapes, CD or DVD ROM’s, audio 
recordings, facsimiles, telephone communications, 
and the Internet through e-mail and Web-based 
delivery systems. When each lesson or segment is 
completed, the student makes available to the school 
the assigned work for correction, grading, comment, 
and subject matter guidance by qualified instructors. 
Corrected assignments are returned to the student. 
This exchange fosters a personalized student-
instructor relationship, which is the hallmark of 
distance education instruction.  
Historically, most distance education courses were 
vocational in nature, but today courses are offered for 
academic, professional, and avocational purposes for 
students of all ages. There are numerous specialized 
programs, such as those for blind persons and for 
parents of small children with hearing impairments. 
Distance education is available in practically any 
field, from accounting to zoology. Courses are 
offered in gemology, high school diploma, 
journalism, locksmithing, child day care 
management, yacht design, and many fascinating 
subjects. Distance education courses also vary greatly 
in scope, level, and length. Some have a few 
assignments and require only a few months to 
complete, while others have a hundred or more lesson 
assignments requiring three or four years of 
conscientious study. 
Since 1890, more than 130 million Americans have 
studied at DETC member institutions, including 
Franklin D. Roosevelt, Walter P. Chrysler, Walter 
Cronkite, Barry Goldwater, Charles Schulz, and 
many other distinguished alumni of DETC members. 
Unlike most distance education courses offered by 
traditional colleges and universities that are semester 
and classroom oriented, with courses offered by most 
of the DETC-accredited institutions you can study 
any time and anywhere. Distance education is 
especially suited for busy people who wish to 
increase their knowledge and skills without giving up 
their jobs, leaving home, or losing income. You learn 
while you earn. Many courses provide complete 
vocational training; others prepare you for upgrading 

in your present job, without losing wages, experience 
or seniority. You receive individual attention, and 
you work at your own pace. 
In recent years, technology has played a significant 
role in transforming the traditional distance education 
school into a dynamic, interactive distance learning 
method using toll-free telephone lines, as well as a 
diverse array of personal computers, video devices, 
CD and DVD ROMs, online courses over the 
Internet, interactive devices, and other modern 
technological innovations. The future for distance 
study promises to be exciting! 
Types of Distance Education Programs: 
There are two types of programs offered by distance 
education schools: synchronous learning programs 
and asynchronous learning programs. With 
synchronous learning, distance education students 
must log on to the school’s website at a set time. 
Often, they interact with their peers and professors 
via group chats, web seminars, video conferencing, 
and phone call-ins. With asynchronous learning, 
distance education students complete all coursework 
on their own time. They often learn via assignment 
sheets, message boards, email, pre-recorded video 
lectures, mp3s, and traditional mail correspondence.  
Distance education began for the delivery of courses 
to students who live in remote areas. Over the years, 
though, this form of education has become the 
preferred method for learning outside of the 
classroom. 
Distance Education is now undertaken by people with 
busy schedules, hectic lifestyles, special needs, and 
also those living in isolated areas. What's more, with 
such flexible learning options you can choose to 
study at any time and from any location you like.  
There are a number of different forms of distance 
education and it's important to know which method 
you prefer: 

• Correspondence learning: your course 
materials are printed and sent out to you by 
mail/courier. The advantages are that you 
have a printed set of reference materials, you 
can study anywhere and you are not reliant 
on a computer, you can learn for long 
periods of time.  

• eLearning: your course materials are 
provided to you in multimedia format; that 
is, on CD/DVD. In this way you can choose 
to take your study materials within you and 
learn anywhere in the world with just a 
laptop.  

• Online learning: no materials are sent to 
you and you do all your learning online. The 
limitation is that you need to be logged onto 
a computer (though you may be able to 
download and print some of your materials 



Life Science Journal, 2011;8(3)                                                         http://www.lifesciencesite.com 

 

http://www.sciencepub.net/life            lifesciencej@gmail.com  129

yourself, though this can cost you more in 
ink), there is a limit to how much you can 
absorb and do online, and most people's 
attention span on-screen is limited to 20 
minutes (your eyes get tired after that).  

• Broadcast learning: where you tune into a 
series of television, radio or Internet 
broadcasts (e.g. podcast, YouTube, etc.).  

• Teleconferencing: where your lessons are 
conducted in real time through an Internet 
connection. Limitations are that streaming 
can be slow, connections can cause 
problems (students and teachers generally 
need to be computer literate) and there can 
be delays in talk-time, depending on 
software, hardware and connection 
capabilities.  

 
Forms of distance education:  
In its original form, teachers using distance education 
traveled to remote sites and taught a class, or 
corresponded with students through mail, telephone, 
or fax machine. Individualized study has been a 
method of reaching the remote student for some time. 
Detailed course instructions are sent to the learner 
who performs the assigned tasks and returns the 
completed work to the teacher for evaluation and 
reassignment if necessary.  
Technology has raised the quality of individualized 
distance instruction. The use of various forms of 
electronic media increases time effectiveness and 
improves the delivery of information. Video, audio, 
and computer-based applications may enhance the 
product received by the independent learner. 
Electronic delivery can occur using synchronous 
communication, in which class members participate 
at the same time, or asynchronous communication 
where participants are separated by time 
(Romiszowski, 1993).  
Video/audio models of distance education include 
broadcast television, cable television, satellite, 
microwave, fiber optics, and audio graphics. The 
most widely used format is broadcast and cable 
television (Parrott, 1995). However, developments in 
satellite and fiber optic systems have produced other 
successful programs. The interactive capability of 
many of these networks has produced a distance 
classroom that is nearly identical to a regular 
classroom. Teachers and students can interact 
through both two-way video and one-way video with 
two-way audio systems. The recent development of 
Desktop Video Conferencing (DVC) which brings 
interactive video capability to the desktop computer, 
further enhances learning opportunities.  
The linking of computer technology through the use 
of the Internet or CD-ROM with television 

transmission provides a potentially new dimension to 
distance education. This technique can link university 
professors to high school teachers, or to physically 
disabled students, in a distance setting (McLean, 
1996).  
Another form of interaction is the use of computer 
conferencing. This method utilizes asynchronous 
communication in such forms as an e-mail list group, 
an Internet discussion group, or other types of 
conferencing software. Asynchronous methods of 
communication are especially appealing to the 
learner who has difficulty scheduling specific time- 
and place-bound course work.  
Effective teaching through distance education:  
Distance education dictates changes in behavior for 
both the teacher and the learner. The successful 
student develops persistence and skills in self-
directing work. The successful distance education 
teacher becomes conversant with new technology and 
develops new instructional styles, moving from 
creating instruction to managing resources and 
students and disseminating views (Strain, 1987). 
Administrative and faculty support for distance 
education are critical to the success of this 
instructional method. Administrators should take note 
that the implementation of a distance education 
program may allow access to a greater number of 
students. However, the time and work associated with 
teaching at a distance exceeds the normal 
requirements of campus-based instruction.  
Students in distance education settings perform as 
well or better on assignments, class activities, and 
exams when compared to campus-based students (St. 
Pierre, 1998). Nevertheless, students must maintain 
persistence and a clear focus to succeed in a distance 
learning situation. Self-direction, a passion for 
learning, and strong individual responsibility are 
important influences on achievement. There are 
indications that distance education works best for 
more mature, motivated, well-organized, and already 
accomplished learners (Rintala, 1998).  
Garrels (1997) describes five critical elements for 
successful teaching at a distance:  
1. Instructor enthusiasm. This requires animation and 
comfort in front of the camera, or with the 
technology utilized. Faculty support and interest are 
critical to the success of distance learning endeavors.  
2. Organization. Teaching materials must be prepared 
in advance; timing, variation, and smooth transitions 
must be planned. Instructors should allocate from 3 to 
5 hours of preparation for each hour of distance 
instruction. Great attention to detail is required long 
before the actual classroom activity occurs 
(Summers, 1997).  
3. Strong commitment to student interaction. 
Whatever the modality used to teach at a distance, the 
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instructor must encourage and facilitate ongoing 
communication between the students and the 
instructor.  
4. Familiarity with the technology used in the class 
format. Faculty development is important before 
beginning any distance activities, and instructors 
should be trained in video use, computer use, or other 
forms of instructional technology used.  
5. Critical support personnel. Production staff, 
graphic designers, and technical staff members will 
help the instructional setting produce successful 
teaching at a distance.  
Distance education is any type of schooling that takes 
place away from a physical campus. Distance 
education is also known as:  

• distance learning  
• virtual learning  
• online learning  
• e-learning  
• online education  
• web-based training 
 
Conclusion: 
Distance learning is expanding and examples of it are 
increasing dramatically. Fewer than 10 states were 
using distance learning in 1987; today, virtually all 
states have an interest or effort in distance education. 
Distance learning systems connect the teacher with 
the students when physical face-to-face interaction is 
not possible. Telecommunications systems carry 
instruction, moving information instead of people. 
The technology at distant locations are important and 
affect how interaction takes place, what information 
resources are used, and how effective the system is 
likely to be. 
Technology transports information, not people. 
Distances between teachers and students are bridged 
with an array of familiar technology as well as new 
information age equipment. What sets today's 
distance education efforts apart from previous efforts 
is the possibility of an interactive capacity that 
provides learner and teacher with needed feedback, 
including the opportunity to dialogue, clarify, or 
assess. Advances in digital compression technology 
may greatly expand the number of channels that can 
be sent over any transmission medium, doubling or 
even tripling channel capacity. Technologies for 
learning at a distance are also enlarging our definition 
of how students learn, where they learn, and who 
teaches them. No one technology is best for all 
situations and applications. Different technologies 
have different capabilities and limitations, and 
effective implementation will depend on matching 
technological capabilities to education needs. 

Distance education places students and their 
instructors in separate locations using some form of 
technology to communicate and interact. The student 
may be located in the classroom, home, office or 
learning center. The instructor may be located in a 
media classroom, studio, office or home. 
The student may receive information via satellite, 
microwave, or fiber optic cable, television (broadcast, 
cable or Instructional Television Fixed Services 
(ITFS), video cassette or disk, telephone - audio 
conferencing bridge or direct phone line, audio 
cassette, printed materials - text, study guide, or 
handout, computer - modem or floppy disk, and 
compressed video. Recent rapid development of 
technology has resulted in systems that are powerful, 
flexible, and increasingly affordable. The base of 
available information technology resources is 
increasing with dramatic speed. Much has been 
learned about connecting various forms of 
technology into systems, so that the ability to link 
systems is growing. Most distance learning systems 
are hybrids, combining several technologies, such as 
satellite, ITFS, microwave, cable, fiber optic, and 
computer connections. 
Interactivity is accomplished via telephone (one-way 
video and two-way audio), two-way video or 
graphics interactivity, two-way computer hookups, 
two-way audio. Interactivity may be delayed but 
interaction provided by teacher telephone office 
hours when students can call or through time with on-
site facilitators. Classes with large numbers of 
students have a limited amount of interactivity. Much 
of the activity on computer networks is on a delayed 
basis as well. Possibilities for audio and visual 
interaction are increasingly wide. 
In the earlier days of distance learning, it was most 
common to see distance learning used for rural 
students who were at a distance from an educational 
institution. The student might watch a telecourse on a 
television stations, read texts, mail in assignments 
and then travel to the local college to take an exam. 
This model is still in use, but as the technology has 
become more sophisticated and the cost of distance 
learning dropped as equipment prices dropped, the 
use of distance education has increased. 
High front-end costs prevented an early widespread 
adoption of electronically mediated learning. 
Distance learning has been aggressively adopted in 
many areas because it can meet specific educational 
needs. As the concept of accountability became 
accepted and laws required certain courses in high 
school in order for students to be admitted to state 
colleges, telecommunications was examined as a way 
to provide student access to the required courses. 
Many rural school districts could not afford the 
special teachers to conduct required courses. Distance 
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education met this need by providing courses in 
schools where teachers were not available or were 
too costly to provide for a few students. It also 
fulfilled a need for teacher training and staff 
development in locations where experts and 
resources were difficult to obtain. These systems link 
learner communities with each other and bring a wide 
array of experts and information to the classroom. 
Challenges which faced the early users of distance 
education are still with us today. If distance education 
is to play a greater role in improving the quality of 
education, it will require expanded technology; more 
linkages between schools, higher education, and the 
private sector; and more teachers who use technology 
well. Teachers must be involved in planning the 
systems, trained to use the tools they provide, and 
given the flexibility to revise their teaching. Federal 
and state regulations will need revision to ensure a 
more flexible and effective use of technology. 
Connections have been established across 
geographic, instructional, and institutional boundaries 
which provide opportunities for collaboration and 
resource sharing among many groups In the pooling 
of students and teachers, distance learning 
reconfigures the classroom which no longer is 
bounded by the physical space of the school, district, 
state or nation. 
The key to success in distance learning is the teacher. 
If the teacher is good, the technology can become 
almost transparent. No technology can overcome 
poor teaching which is actually exacerbated in 
distance education applications. When skilled 
teachers are involved, enthusiasm, expertise, and 
creative use of the media can enrich students beyond 
the four walls of their classroom. 
Teachers need training in the system's technical 
aspects and in the educational applications of the 
technology. Areas for assistance include the amount 
of time needed to prepare and teach courses, how to 
establish and maintain effective communication with 
students, strategies for adding visual components to 
audio courses, ways to increase interaction between 
students and faculty, planning and management of 
organizational details, and strategies for group 
cohesion and student motivation. 
The interchange of ideas requires different 
communication methods than in conventional 
classrooms: information technologies are 
predominantly visual media, rather than the textual 
and auditory environment of the conventional 
classroom, the affective content of mediated 
messages is muted compared to face-to-face 
interaction, and complex cognitive content can be 
conveyed more readily in electronic form because 
multiple representations of material (e.g., animations, 
text, verbal descriptions, and visual images) can be 

presented to give learners many ways of 
understanding the fundamental concept. 
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AAbbssttrraacctt::  TTooddaayy    rroollee  aanndd  iimmppoorrttaannnnccee  ooff  ccoorrrreecctt  nnuuttrriittiioonn  IIss  pprroovveedd  iinn  pprroovviiddiinngg  hheeaalltthh  aanndd  pprreevveennttiinngg  ssoommee  
ddiisseeaasseess..  IInn  mmeeddiiccaall  ffiieelldd  aallssoo,,  nneeww  rreesseeaarrcchheess  pprrooppoossee  lliimmiittiinngg  ccoonnssuummppttiioonn  ooff  cchheemmiiccaall  mmeeddiicciinneess  ffoorr  
ttrreeaattiinngg  ssiiddee    eeffffeeccttss..  TThheerreeffoorree  bbiioollooggiiccaall  aanndd  mmeeddiiccaall  ssppeettiiaalliissttss  ccoonnssiiddeerr  aaqquuaattiicc’’ss  mmeeaatt  aanndd  tthheeiirr  pprroocceesssseedd  
pprroodduuccttss  ,,  bbeeccaauussee  tthheeyy  aarree  pprroovveedd  ttoo  hhaavvee  uusseeffuull  ccoommppoossiittccss  ssuucchh  aass  vviittaammiinneess,,  mmiinneerraall  ssaallttss  ,,  pprrootteeiinnss  ,,  
aannttiiooxxiiddaanntt,,  aanndd  uunnssaattuuaattoodd  ffaatt  aacciiddss..  IInn  tthhiiss  ssttuuddyy  ,,  nnuuttrriittiioonnaall  vvaalluuee  ooff  ppeerrssiiaann  GGuullff  bblluuee  ccrraabb  iiss  iinnvveessttiiggaatteedd  
ccoonnssiiddeerriinngg  tthhee  aammoouunntt  ooff  ttoottaall  pprrootteeiinn  ..  bbeessiiddeess  eexxttrraaccttiinngg  pprrootteeiinnss  iinn  mmuussccllee  ttiissssuuee  ooff  tthhiiss  vvaarriieettyy  wwiitthh  
ccoolluummnn  cchhrroommaattooggrraapphhyy  ,,tthhee  eeffffeecctt  ooff  ssoommee  bbiioollooggiiccaall  ppaarraammeetteeiiss  aarree  iinnvveessttiiggaatteedd  oonn  tthhee  aammoouunntt  ooff  tthheessee  
pprrootteeiinnss..  RReessuullttss  sshhoowweedd  tthhaatt  tthhiiss  ssppeecciieess  hhaavvee  ccoonnssiiddeerraabbllee  aammoouunnttss  ooff  aanniimmaall  pprrootteeiinnss..  AAllssoo  iitt  iiss  oobbsseerrvveedd  
tthhaatt  wwiitthh  iinnccrreeaassiinngg  tthhee  ccrraabb’’ss  wweeiigghhtt  ,,  tthhee  aammoouunntt  ooff  mmuussccllee    ttiissssuuee  aanndd  pprrootteeiinn  iinnccrreeaasseedd..  AAllssoo  sseexx  hhaadd  ssoommee  
eeffffeecctt  oonn  pprrootteeiinn  aammoouunntt..  IInn  ssuucchh  aa  wwaayy  tthhaatt  aallwwaayyss  iinn  mmaallee  ccrraabbss,,  tthhee  aammoouunntt  aanndd  nnuummbbeerr  ooff  eexxttrraacctteedd  
ffrraaccttiioonnss  wwaass  hhiigghheerr..    
[Ashraf Jazayeri. Evaluation of protein in persian Gulf Blue crab (portunus pelagicus) and The Effect of some 
Biological parameters on it. Life Science Journal. 2011; 8(3):133-137] (ISSN: 1097-8135). 
http://www.lifesciencesite.com. 
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1. Introduction 

Aquatic’s meat such as beef and pouttry 
have total chemical composites such as protein, 
lipid, water, minerals and vitamin. Which their 
percentage and their components are different and 
some how has effect on prothein quality and their 
nutritional value aquatic’s meat are prefrablly 
consumed because of following. Characteristics 
considering nutritional value: high digestivity, 
mineral salts richness such as iron, selnium, Iod, 
calcium, magnesium , aquatic meat’s richness of 
Omega3 fat acids such as Ecoza penthatonic 
(EPA) and dekoza Hexanoec acid (DHA) Which 
have noticeable effects on health and preventing 
from diseases. New researches showed that among 
aquatics, crabs and shrimps have special 
properties because of selnium. In such a way that 
consuming these aquatics in daily nutrition diet 
have noticeable effects on preventing early aging , 
cancer and cardio-Vascular diseases because of 
their richness in antioxidant compositions.For 
example consuming 120 gr of  fresh shrimp can 
supply 80% of daily need of individuals. Inspite 
that in Iran blue swimmer crab is considered only 
as an incidental hunting and is not consumed only 
as an incidental hunting and is not consumed 

exept in some southern areas of the country, but in 
global market, Fresh hunting of this species is sold 
10 dollars per a kilogram and alive is sold 20 
dollars.  In this research by studying this species 
and determing its nutritional value considering  
protein amount. economic justification is 
performed for planned hunting of this type and 
processing and exporting the products to other 
countries.  

 
2. Material and methods 

Sampling was perfomed monthiy during a year 
from October 2007 to the end of September 2008 
in persian Gulf coasts. Sampling zone includes 
eastern coasts (bahrekan hunting zone) whith 
following specifications:  

 
START LAT  2957/639    ENDLAT    4928/065 
START LAT   9540/712   ENDLAT    4928/059 
 

And western coasts (Bouseif and lifea hunting 
zones) with following specifications: 

 
START LAT     2955/184     END LAT     4906/855 
START LAT     2958/199     END LAT     4903/867 
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Sampling was performed with several methods 
such as research ship and local fishers (fishing 
boats) with trawler net and sampler, samples were 
kept in ice and transfered to labratory at maximum 
24 hours. For removing mud, algaes and barnacles 
sticked to external skeleton , crabs were washed 
and then they were dryed with drying paper. after 
sex seperating of male and female crabs. They 
were divided based on wet weight in 3 groups of 
less than 50gr, 50-100gr, and more than 100 gr. 
from this stage, tests were performed separately 
for each of six groups. 

At first beside cutting carapace and removing 
gills, muscle tissue was isolated and was washed 
with cold Tris buffer (0.05 M, pH =7.5) and 200 
ml of that buffer was added to it and was 
homogenized with refrigrator homogenizor device 
for 3 minutes.  

Resultant tissue mixture was centri fuged with 
refrigrator centrifuge for 60 minutes in 6000 g  
and supernatant was separated. Then again buffer 
Tris was added to residual layer and is mixed and 
was centrifuged as previous stage. After second 
centrifuge supernatant layer was mixed with 
previous stage 's supernatant and was filtered. In 
fact this solution was raw tissue extract which was 
used for extracting protein fractions.  

For depositing the protein with amonium 
sulfate , at first 29.1 g of solid amonium sulfate 
was added gradually to the extract per 800 mm of 
extract . then mentioned extract was centrifuged 
with refrigrator  centrifuge for 60 minutes in 40c 
and 6000 g . Residual of this stage was kept (p50). 
Supernatant  was transferred to glass and 12.5gr 
solid omanium sulfate was added gradually per 
every 100 mm of that (getting to 70 percent of 
saturation) and was centrifuged for 60 minutes in 
40 c  and 6000 g. Residual of this stage (p70) was 
separated and was mixed with the residual of 
previous stage (p50) (p50+p70) . buffer Tris with 
amuunt of 3 time more than volume was added to 
resultant residual (0.05M , pH=7.5) and was 
mixed completely. This solutiom was dialized for 
desalting before performing chromatography. In 
such a way that above solution (buffer+p50+p70) 
was poured in the dialize bag and the bag containg 
solution was settled in a big glass containing 
buffer Tris (0.05 M , pH=7.5) At the whole time 
(12hours)buffer was mixed with a magnetic mixer 
and was replaced with fresh Tris. at the end, the 
whole surface of dialize bag was covered with 
sucroze and was  refrigrated for dehydration for 

10 hours . concentrated solution was used in next 
stage for chromatography as the main sample. for 
sepatating protein fractions in two successive 
stages, column chromatography  pharmacia 
60×2.5 with fixed phase of sephadex G100 and 
mobile phase of Tris buffer(chloride sedium %1 
M, PH=7.5, molarite %5 and flow speed, of 40 
ml/h was used.in the second stage of 
chromatography, pharmacia column with 
following specifications was used: 60×1.5, fixed 
phase of cellulose gel DEAE and mobile phase of 
salty Tris buffer and 40 ml/h speed . for 
measuring total protein of each fraction, two 
methods were used: bioret and spectometric 
method At first sample were prepared according 
to following table in bioret method . 

Above samples were kept in labratory 
environment for 5 minutes .and then device 
adsorption amount became zero with the evidente 
and absorption amount of standard pipe (Bovin 
Saline albomin 20 percent)was read and 
registered. Then optical absorption amount of all 
samples was read in wave length of 540 
nanometer .The amount of total protein in each 
fraction was calculated and registered based on 
formula. 

 
Tabel 1. Preparing pipes and compositions for 
bioret test 

Preared 
solution 

evidence standard 
Type of 
compositions 

1000µ 1000µ 1000µ indexkit 

- - 20µ standard 
20µ - - sample 

- 20µ - 
Diluted 
water 

 
In spectometry method, amount of 

absorption in each sample was read in wavelenght 
of 280 nanometer and 260 nanometer .Then 
protein concentration of each unknown sample 
was calculated and registered with following 
formula:(Axford method 2008). 

 
Concentration of sample protein = 
[1.44×( absorption of 280)]-[0.76×( absorption in 
260)] 
 
33..  RReessuullttss  

Total protein amounts was measured  for raw 
tissue extract and 4 groups of fractions resultant 
from the first column . Chromatography results of 
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the first column (gel filteration) showed the 
existence of 4groups of protein fractions in male 
crabs .Maximum amount of protein related to 
group A(20-20) was 582.5 mg/lit. 

 
Table 2. Evaluating total protein resultant 
from gel filteration chromatography of male 
blue crab 

Total protein mg/L Fraction Step 

1366 
Raw 
extract 

Cephad
ex- G100 

582.5 group A 
204.9 group B 
405 group C 
167 group D 

 

 
Fig 1. Results of total protein resultant from gel 

filteration chromatography of male 
 
Whereas the results in female crabs showed 

the existance of 3 protoin groups which maximum 
of it was related to fractions group A(16-21) with 
amount of 410.9 mg/lit. 

 
Table 3. Total protein resultant from 

filteration gel chromography of female 
Total protein mg/L Fraction Step 

985 
Raw 
extract 

Cephad
ex- G100 

410.9 
A  
group 

365  group B 
197.5 C group 

 
The results of second column chromatography 

of group A(16-21) resultant from first column of 
blue crab showed 5 protein groups in males and 4 
protein groups in females. 

 
Fig 2. Results of total protein resultant from gel 
filterationchromatography of muscle tissue of 
female crab 

 

 
Fig 3. Results of evaluating resultant fractions 
of protein from group A, Ion x change 
chromatography in male crabs 

 

 
Fig 4. Results of evaluating resultant fractions 
of protein from group A, Ion x change 
hromatography in female 
 

Results of mean tests between two sex groups 
of males and females had same results considering 
total protein amount in both groups of first and 
Second column fractions . In such a way that there 
was a meaningful differene between total protein 
amount in males and females at the level of 10 % 
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and always total protein amount was higher in 
males .  

Also results of regression analysis showed that 
there is always a meaningful relation between 
crab’s weight and total amount of protein (in both 
sexes) at the level of %1 which always with 
increase of weight , protein amount increased .  

 
44..  DDiissccuussssiioonn  

Studies on callinectes sapidus crab showed 
that hypoxy (Severe decrease or drop of available 
amount of oxigen) in estuaries, is an important 
factor in producing protein and subsequently 
synthesis of oxidative enzymes in this variety . 
Also this crab is able to maintain its enzyme 
defense system in hypoxy situation or decreasing 
the level of enzyme and protein production. (kong 
2003)  in addition  to ecological and 
environmental situations, biological factors also 
have effect on antioxidant level of animales and 
so as crabs . Newest researches on same of the 
portunidae specieses which have demorphic 
characteristics showed that some speciad enzyems 
were extracted from males’ gills which are not 
observed in female .(mayerz and ettal 2008) 
.These researches belive that such differences 
contribute to sexual biological differences. 

 It seems that in greater organisms  which are 
her maphrodite there most be significant 
difference in structure and type of enzyme 
compositons. (cleps 2009),  Indeed considering 
this reality that males moult more than females. 
The animale stores a lot of protein compositons 
because it losts considerable amounts of water 
during moulting, (Thomas 1999) So it is edvident  
that  the level of protein storage in male blue crabs 
will be more than females . on the other hand it 
can be Seen that higher mean weight of blue male 
crabs related to females , have a direct correlation 
and relationship with amount of muscle tissue. In 
such way that total amount of protein in males is 
meaningfuly more than  female crabs and if this 
comparison is performed in maturaticn ages more 
diffecence can be seen .which is related to 
moulting stages and reproductive process of both 
males and females (Nelson 2008). 

It is observed in this study that there was a 
positive and meaningful relation between 
wetweight and total protein in both male and 
female .(at the level of  0.1)In such way that with 
increase of weight, the total amount of protein 
increased considerably. Investigating other 

varieties of portunidae families showed that if the 
individuals of the variety are classified  in  several 
groups based  on weight , in lighter Samples (less 
than 50 gr) the ratio of protein amount to chitin 
(Uneatable part) will decrease . where as in 
heavier ones (more than 100gr) ratio of protein or 
muscle tissue (eatable part) to uneatable part 
(chitin) increases significantly (juan 2006).  
results of this study showed that in male blue crab 
which have higher mean weight, there was  higher 
total protein .Indeed in three weight classes with 
increasing the weight always protein amount 
increased. 
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Abstract: In this study was performed in the Research Station, Islamic Azad University of Ahvaz fact Southern city 
of Ahvaz in the geographic profile: latitude: '20 º 31 Longitude: '40 º 48 Altitude: 18 m and average rainfall: 256 
mm. Experiment where climate is arid and semi arid and according to weather data Ahvaz 40 213.94 mm average 
annual precipitation, average annual temperature of 25.24, 32.94 Average annual maximum temperature, mean 
minimum degree Annual Heat 18.4 ° C is. Minimum temperatures in agricultural experiment 4.2 in January and 
maximum temperatures in September 52 have been reported. Some results of various investigations have shown that 
the number of branches with a yield direct positive correlation shows that, as the number of branches in the optimal 
density keeps the number of pods per unit area results in much desirable, is placed and yield increases examining 
this relationship in correlation bean plant (0.72 = r) was calculated and a direct positive relationship (but not too 
high) showed the cause of this is desirable density that can be used in seeding experiments were created with the low 
number of branches and their small share of production as the main stem pods to be .Applying 100 kg ha, correlation 
higher than the other two treatments, 50, 20 kg ha of nitrogen fertilizer showed (0.76 = r) and this is production of 
branches in high levels of nitrogen fertilizer .Split application of fertilizer in different periods together and showed 
no correlation in terms of average correlation coefficient of them (0.74= r), respectively. With the number of 
branches per plant FabaL correlation coefficient (0.69 = r) was calculated and a direct positive regression (but not 
too high) of it's offered .Applying more fertilizer in tests to increase the number of branches found significant spatial 
yield was increased. Among the figures of the number of digits Blessing had more branches that this figure will 
increase performance. 
[Tayeb Saki Nejad. Forming branches in the bean and its relation to yield. Life Science Journal. 2011; 8(3):138-
141] (ISSN:1097-8135). http://www.lifesciencesite.com. 
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1. Introduction 

Lateral branches of the primary axis and the 
second part leaves during the vegetative stage II 
organogenesis occur. It should be noted that lateral 
buds before opening branches in bean seeds are 
present. The core, from which branches may appear, 
is the low number of leaves on branches that are 
formed, will be higher. Lower branches longer 
periods in vegetative stage and thus have contributed 
to the reproductive organs are formed. Although the 
region may grow side branches significantly 
differentiated show, but many buds opening in the 
side branches remain asleep. Bean sprouts probably 
sleep until after the phase II development continues. 
Morphology of lateral branches is a feature a variety 
of environmental conditions strongly influenced the 
development of particular factors that the delay is 
placed. (Short day length) cultivars generally have 
short branches or short legs are more long-legged 
figures are split (2, 11).  

Although the branches forming the grains is an 
important factor, but as far as the competitive ability 
of crop compensation is related to the role will be 

responsible. For example, when a young is growing 
main stem terminal damage. The main meristem of 
pea grown cold suffered last spring. Lateral branches 
were formed rapidly. And within 12 days of frost 
plants 20 to 30 percent more leaf area than plants 
were damaged. In addition, total dry weight per plant 
varieties increased from 30 to 60 percent, four weeks 
after the cold damage frost plant dry matter is still 8 
to 20 percent more of the plants had not seen (4) . 

Period of rapid growth in terms of earliness beans 
varieties may vary. Daily increase in stem length and 
weight of dry peas and beans during this period was a 
significant increase to the range of temperature, light 
intensity, day length and other factors governing is 
depends gibberellins (6) . 

If the terminal shoots bud differentiation 
(organogenesis end stage II) is to begin reproductive 
period of the reproductive period of pulses, usually 
immediately after its emergence begins. For example, 
according to Dear observations (Bean organogenesis 
stage II in 9 to 14 days after emergence begins) was 
cause reproductive period begins in early 
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differentiation pulses reproductive organs were much 
influenced by external factors will not(5) . 

According to earlier flowering and formation of 
the first flowers on the axis of the lower leaves, has 
been observed that the reaction of bean to low 
temperature compared with the pea is more 
pronounced. Lower temperatures in the green stage, a 
positive effect on yield is and this apparently caused 
the growth meristem differentiation is higher 
reproductive organs. Low temperatures in the early 
stages of growth was caused physiological changes in 
plants is specific. These changes have produced 
positive effects. Here we can advice the theoretical 
basis for early planting is done will see. Among 
various bean species and sexes, are OK too are 
capable of wintering. These are real winter types 
(such as species such as winter cereals), but in 
comparison with species of spring, low temperatures 
they are causing delays flowering. For example, pea 
hybrid 329, which is winter, if the spring is 20 days 
compared with no spring types, 23 days earlier to 
flower. Reaction length of day, the day is long bean 
plant. Many researchers have demonstrated that most 
species take the day today are not very sensitive. This 
problem mainly applies to early figures. Here 
insensitivity to day length as compared to low 
temperature reaction to the whole growth period 
depends on the plant. Figures next day are very 
sensitive and under conditions of short days is that 
their development is slower and more branches and 
are shorter internodes is (4, 11 and 9) . 

Tests conducted results in an interesting harvest; 
he noted that the shortening days 12 hours increased 
as the duration of emergence to flowering was.(8)  

Similarly high sensitivity to short days in winter 
bean species in the UK respectively. Under short-day 
growth and differentiation apex is slower and because 
they are able to tolerate mild winters . 

 
2. Material and Method 
Characteristics and test design plan map  
  Research project as a split plot experiment in 
randomized block design with four replications at the 
research farm, Islamic Azad University of Ahvaz in 
southern city of Ahvaz were executed. The main 
treatment consists of four cultivars of bean plant is 
that the four varieties include: V1= BARAKAT, V2= 
ZOHREH, V3= SHAMI and V4= JAZAYERI and 
secondary treatment three levels of nitrogen fertilizer 
(N0 = 20 N1 = 40, N3 = 80 kg / ha) were studied. 
 
Statistical calculations 

 On all results, analysis of variance was followed 
by Duncan's test, comparison was done and the 
results are presented as tables with charts, Excel 2000 
Plant growth analysis was performed with SAS 
computer program for agriculture and mini tab and 
estimates were calculated. 

 
3. Result  

Yield correlation with the number of branches  
Some results of various investigations have 

shown that the number of branches with a yield direct 
positive correlation shows that, as the number of 
branches in the optimal density keeps the number of 
pods per unit area results in much desirable, is placed 
and yield increases. examining this relationship in 
correlation bean plant (0.74 = r) was calculated and a 
direct positive relationship (but not too high) showed 
the cause of this is desirable density that can be used 
in seeding experiments were created with the low 
number of branches and their small share of 
production as the main stem pods to be . 

 . 

 
Fig 1. Correlation with the number of branches 
yield different levels of nitrogen fertilizer 
 

Split application of fertilizer in different periods 
together and showed no correlation in terms of 
average correlation coefficient of them (0.74=r), 
respectively.  

 
Table 1: Comparison of mean grain yield in bean 
cultivars (Kg / ha) 

Treatment Mean  Duncan    

1V  4880 A 

4V  4236 B 

2V  4200 B 

3V  3998 C 
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Research results of Baker and Lewis (2001) 
has shown that the number of branches that grow 
from the base of the plant yield a direct and positive 
correlation indicates a reason for the increased 
density and filling the field of vegetation considered 
Finally, the number of pods per hectare increases (1). 
With the number of branches per plant FabaL 
correlation coefficient (0.69=R) was calculated and a 
direct positive regression (but not too high) of it's 
offered . 
 
Table 2: Comparison of average grain yield In 
different amounts of nitrogen fertilizer (Kg / ha) 

Treatment Mean  Duncan    

3N  5120 A 

2N  5114 A 

1N  4875 B 

 
Applying more fertilizer in tests to increase 

the number of branches found significant spatial yield 
was increased. Among the figures of the number of 
digits Blessing had more branches that this figure will 
increase performance . 
 
Table 3: comparison of levels of interaction of N 
rate and bean cultivars on yield (Kg / ha) 

Treatment Mean  Duncan    

31NV  5001 A 

32NV  4998 A 

34NV  4997 A 

33NV  4995 A 

22NV  4850 AB 

24NV  4650 B 

11NV  4521 BC 

12NV  4320 C 

14NV  4320 C 

33NV  4200 CD 

23NV  4001 D 

13NV  3994 D 

 
ANOVA table of significant treatments by 

applying different amounts of nitrogen fertilizer and 
bean varieties and their interactions on yield showed 
Duncan test showed that among the varieties 

cultivated varieties blessed with the highest yield was 
obtained with 4880 kg per hectare and other varieties 
yield much less demonstrated. 

Duncan test showed that different amounts 
of nitrogen fertilizer, causing changes in grain yield 
and fertilizer treatments were the highest average 
yield High yield in the treatments 80 , 40 probably 
due to supply fertilizer starter needed for plant 
growth in early stages yet stabilized biological 
nitrogen begin has not need for fertilizer N had to be 
able to level green field increases to photosynthesis 
more to do this The higher LAI in the amount of 
treatments with mean 3.7 which leads to higher dry 
matter accumulation was visible in the cause of dry 
matter allocation to seeds is more dry matter 
accumulation also increased in these treatments, in 
line with the high value of the CGR the two 
treatments as the average from 19.25 to 18 g m is the 
day that treatment was higher. But the treatment was 
20 kg/ha N caused no starter fertilizer supply and 
plant growth and leaf area index slowly increased in 
value resulting from the period of plant growth by not 
fully cover the field has decreased during the process 
of dry matter accumulation Finally, yield is reduced, 
although after approximately 30 days of biological 
nitrogen fixation and began somewhat by the need to 
have the plant but the initial amount of 20 kilograms 
of fertilizer per hectare is low for a starter  
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Abstract: Research was performed in field research of Islamic Azad University of Ahvaz, The split plot design 
experiment in a randomized complete block design with four replications and treatments as the main and were 
performed, The main treatments for nitrogen fertilization at different stages of plant growth and Secondary treatment 
includes different amounts of nitrogen fertilizer were. when the amount of each component and functional 
correlation with seed yield can be studied how the effects of these components impact on yield and realized yield 
will decrease this purpose by providing regression equations of the correlation coefficient was calculated and 
evaluated in this calculate the highest correlation with number of pods per plant and seed yield showed what pods 
increased seed yield increase showed a high correlation between weight and the lowest seed yield was obtained with 
other words whatever pods plant or seed number per pod increased seed weight, high levels of nitrogen decrease 
trace higher correlation showed statistically significant with other nitrogen fertilizers, which was low, and no 
fertilizer at bloom periods together the different growth showed no difference, The highest correlation between yield 
components, number of pods per plant was functioning and seed weight had the lowest correlation: 

The number of pods per plant increase by treatment nitrogen fertilizer in the early stages of growth before flowering, 
vegetative growth, which increased by the appropriate number of pods per plant, thus increasing yield and high 
correlation with the indicated.  
[Tayeb Saki Nejad, Alireza Shokoohfar. Calculated regression equations and correlation of seed yield with its 
components in bean plant. Life Science Journal. 2011; 8(3):142-147] (ISSN:1097-8135). 
http://www.lifesciencesite.com. 
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1. Introduction 
The study of dry matter accumulation, leaf area 
index and net photosynthesis  

According to Evans and others, a positive 
relationship was between plants shoot dry weight and 
grain yield there. However, maximum dry matter 
production necessarily a direct correlation between 
grain yields is highest, because the biological function 
of path formation (TDM) and economic yield (grain dry 
matter) is different (environmental impact on the 
reduction of reproductive organs). Maximum of dry 
bean yield physiological maturity stage can be 
produced. After this stage, total dry matter yield 10 to 
20 percent decrease and this operation due to shade 
leaves, this transfer of nutrients to the roots and secrete 
various substances from roots to soil (1).  

Dry weight of each organ as a proportion of the 
total dry weight confirms that the new bean varieties are 
more general types of grain are not. Dry matter was 

because the shares of fruits at 40 percent lower than the 
same public figures are pea.  

Dry matter production of beans of the same factors 
which affect the total dry weight of pea effect makes. 
LAI (LAI) between beans 3.5 to 4 is variable. LAI 
coatings plant in more than 5, increase light penetration 
and shade leaves commissioning into the vegetation and 
thus reduces the net photosynthetic rate (NAR) as the 
crop yield decreases.  

In experiments conducted on bean in central 
Czechoslovakia observed that the highest increase in 
square planting pattern of dry matter and LAI against 
4.2 and 90 cm in height and leaf number 12 to number 
13 in the amount of each plant G 20.63 per square meter 
per day, respectively. With LAI up to 3.5 and large 
distances row (37.5 cm), increased dry matter 18.1 
grams per square meter in the day. LAI increased to 6.5 
to 7 dry matter productions to eight to 12 grams per day 
decreased (3).  

regression equations 
and correlation 

No. pods per plant No. seed in pod seed weight 

Seed Yield Y=-337.02+163X 
R2=0.97 

Y=-562.4+1120.99X 
R2=0.79 

Y=-28987+10998X 
R2=0.32 
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NAR values for the bean cultivar in southern 
Czechoslovakia won. The LAI values with low (0.8-1.6) 
of 13.2 to 30.3 m g per day varied was. Czechoslovakia 
East under the NAR median value between 1972 to 
1974, 9.09 grams per square meter per day with 
maximum 12.7 grams per square meter in the day. All 
parameters in the manufacturing process more beans of 
soy. (NAR 20% higher). This can result in sensitivity to 
temperature is soy.  

Bean and soybean planting under two sets of 
different ecological conditions and land south and East 
Post Czechoslovakia has indicated that before a crop 
can achieve its maximum production, certain climatic 
conditions should be established. The main prerequisite 
in this regard, there are favorable conditions in the days 
that photosynthesis occurs. The views pica in 1972, 
NAR values in the Bean 80 days of 150 days than 9 
grams per square meter per day have been.  

Summer field (1977) NAR beans about 11.89 
years and 60 days during 60 days of soybean NAR was 
10.74. Thus, under certain conditions during the 
growing season, higher NAR Bean is able to produce 
more material in comparison with soybean earn. 
Vegetation patterns (e.g., 15.8 × 8 / 15 cm with a 
network model with wider spacing or row 37.5 cm) 
even with a fixed number of plants per unit area (40 
square cm plants) can also impact on the NAR leaves. 
Vegetation was in an initially higher NAR. Elongation 
stage in the second half when the plants during the 125 
to 150 cm, NAR have wider row distance is greater. If 
the network type of coverage is higher LAI, but the 
shadow of more established vegetation and therefore are 
much lower NAR. Leaf area ratio (LAR) as the ratio of 
total leaf area as the most important component of the 
photosynthetic system is the user. The experiments 
mentioned above LAR in plants values intervals are 
planted rows high, mid-flowering was higher, but then 
the result was reversed. Higher amounts of LAR in a 
network type of vegetation after mid-flowering stage 
could be due to the more established shade. Establish 
mutual shadow effects in NAR and LAR may affect 
yield of bean plants and in particular morphological 
pattern has leaves. Arrangement with bean leaf beet leaf 
pattern comparison and announced that while the 
majority of bean leaves (approximately 85 percent) are 
more or less horizontal, but more than 50 percent of 
sugar beet leaves are nearly vertical and thus the light 
more influence within vegetation will beet. Bean leaves 
in the shade, horizontal operation increases (7, 11).  

As pattern density also plays an important role in 
crop production is. Development and production plant 
densities of seed yield, plants with 23 to 139 m were 

studied under conditions of Czechoslovakia. High 
density of plant yield, LAR has about 4.5 to 5 and NAR 
2.7 to 4.13 grams per square meter per day with a 
relative increase of 31% to 55% yield was the highest 
densities in the range of 86 to 96 plants per square 
meter, i.e. generally the recommended optimum density 
was observed in agricultural operations. Significant 
results it was dry seeds as part of the total dry weight in 
the range of densities, does not change much. (8, 9) 
 
2. Material and Method 
2.1. Profile geographic location test 
  Research was performed in field research of 
Islamic Azad University of Ahvaz on 3 km south of 
Ahwaz city is located in the following  
 
Geographical specifications, tests were performed: 
 
 Latitude: 20 31         Altitudes: 18 m 
 Longitude: 41 48      Average rainfalls: 256 mm  
 
2.2. Local climate experiment 
  Experiment where climate is arid and semi arid 
and according to weather data Ahvaz 40 94 / 213 mm 
average annual precipitation, average annual 
temperature of 24/25, 92/32 Average annual maximum 
temperature, mean minimum degree Annual Heat 4 / 18 
° C is. Minimum temperatures in crop (80-79) 2 / 3 in 
January and maximum temperatures in September 51 
have been reported. 
 
2.3. Land preparation and planting  

In order to experiment on 25/6/79 Date of 
operation include land preparation tillage depth of 20 
cm, disk and trowel and phosphate fertilizer injection 
(type of phosphate fertilizer, phosphate fertilizer was 
calcium) were as fallow land in the years before the land 
Map classification scheme based on the plot that was a 
size 4 × 6 experimental plots and 10 lines in each plot 
was planted.  
  The distance of two rows of seeds between 
rows 60 and 20 cm were considered. Different amounts 
of nitrogen fertilizer as a treatment (25 = 50 = and = 
1000 kg per hectare) were calculated and weighed along 
with seeds and tape was placed.  
  Before planting seeds with rhizobial bean (R. 
Leguminosarum) sugar syrup by inoculation and 
cultivation, and irrigation was done immediately. 
Planting date was 22/7/79.  
 
2.4. Characteristics and test design  
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  The split plot design experiment in a 
randomized complete block design with four 
replications and treatments as the main and were 
performed under defined:  
 
A) Main treatment  
The main treatments for nitrogen fertilization at 
different stages of plant growth and Bean are defined as 
follows:  

1a   : Forming nitrogen fertilizer while planting  

2a   : 
2

1 N simultaneous planting and 
2

1
the rest during 

vegetative growth before flowering  

3a   : 
2

1 N simultaneous planting and 
2

1 the rest during 

flowering  
 
B) Secondary treatment  
Secondary treatment includes different amounts of 
nitrogen fertilizer were as follows:  

 1b  : 25 kg ha  

 2b  : 50 kg ha  

 3b  : 100 kg ha  

 Land area is 2500 square meters.  
 
2.5. Harvest and measurements  

On the final product lines 7 and 6 and 5 as the final 
area of area 4 / 5 was considered the parameters of grain 
yield and its components (pods per plant, mean seed 
number per pod, seed weight) was the whole plant. 
 
2.6. Statistical calculations 

On all results, analysis of variance was followed 
by Duncan's test, comparison was done and the results 
are presented as tables, charts with Harvard graph, 
Excel 2000 was to plant growth analysis with computer 
programs for agricultural SAS estimate was calculated. 

 
3. Result and Discussion  
3.1. Yield components of variation  
3.1.1. The number of pods per plant  
  Among yield components number of pods per 
plant is one of the most important components of grain 
yield and yield component is variable, the ability to 
flower and pod formation in legumes is high but so is 
the actual production potential and genetic 
characteristics that are completely dependent on 
environmental conditions and change very much 
because this is a yield component, analysis of variance 

of this parameter at 1% indicate that fertilization in 
different periods of growth and nitrogen fertilizer levels 
and their interactions have significant effects from their 
shows (Table 1). 
  The highest number of pods and treatments and 
has been obtained (Table No. 2, 3) that this phenomenon 
is also one of the reasons for increasing grain yield can 
be considered because the number of pods per plant is a 
high correlation with yield  the interaction of treatments 
and compared to other treatments showed the highest 
number of pods, number of flowers in the fall treatments 
were found and the number of pods per plant showed 
decreased possibly due to injection of the fertilizer N 
after flowering, which was worse, is growth.  
  
Table 1. Comparison of average number of pods per 
plant in the fertilization different periods of growth 

Treatment Mean Duncan 

1a  
30 A 

2a  
29 A 

3a  
25 B 

 
Table 2. Comparison of average number of pods per 
plant at different levels of nitrogen fertilizer 

Treatment Mean Duncan 

1b  
29.8 A 

2b  
22.3 B 

1b  
21.4 B 

 
Table 3. Comparison of cross-fertilization of the 
different periods of growth and levels of nitrogen 
fertilizer on the number of pods per plant 

Treatment Mean Duncan 

31ba  
30.6 A 

32ba  
30.1 A 

21ba  
26.7 B 

22 ba  
26.2 B 

11 ba  
23.1 C 

22 ba  
22.8 C 

33 ba  
20.8 D 

23 ba  
20.2 D 

13 ba  
19.8 D 
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3.1.2. The number of seeds per pod  
  Unlike the number of pods that yield one of the 
variable component is considered, the number of seeds 
per pod, the most stable component of yield is because 
the number of cells in all ovarian eggs are nearly equal. 
Thus the number of seeds per pod and its changes, a 
similar effect because the number of pods not yield 
fluctuations. Elongation period of grain filling the pod 
to the number of seeds per pod is effective.  
 
Table 4. Comparison of average number of seeds per 
pod in the fertilization different periods of growth 

Treatment Mean Duncan 

2a  
129 A 

1a  
127 A 

3a  
106 B 

 
Table 5. Comparison of average number of seeds per 
pod at different levels of nitrogen fertilizer 

Treatment Mean Duncan 

3a  
4.12 A 

2a  
4.12 A 

1a  
4.11 A 

 
Table 6. Comparison of cross-fertilization of the 
different periods of growth and levels of nitrogen 
fertilizer on number of seeds per pod 

Treatment Mean Duncan 

33 ba  
4.27 A 

23 ba  
4.23 A 

22 ba  
4.23 A 

12 ba
 

4.2 A 

13 ba  
4.17 A 

31 ba  
4.12 A 

32 ba
 

4.12 A 

21 ba  
4.11 A 

11 ba  
4.09 A 

 
  ANOVA table showed that the effects of 
different levels and split application of nitrogen 
fertilizer at different periods of the bean plant growth 
and their interaction showed significant (Table 4, 5 ) 
and this shows that different levels of nitrogen fertilizer 
when the limit were high have been able to plant needs 

in terms of supply and when they fix nitrogen in the 
lower level had been applied biological nitrogen fixation 
needs in terms of plant nitrogen supply and the supply 
has not changed in different periods of the fertilization 
effect on growth grain number have. 
 
3.1.3. Seed weight  

ANOVA table showed that fertilization in 
different periods of growth and nitrogen fertilizer levels 
and their interaction at 1% was significant.  

Duncan test at 1% showed that the treatments and 
the highest seed weight and respectively 129 and 127 g 
were treated seed weight of 106 grams lowest group 
belonged to the average (Table 7) in the injection of 
nitrogen fertilizer after flowering, seed weight and it has 
caused is due to the intensification and increased leaf 
length and stem diameter, which makes the assignment 
less filling materials and increased grain weight has 
been.  

Different levels of nitrogen fertilizer by Duncan 
test showed that the 1% level and a level of treatment 
and treatment are higher than your other two treatments 
showed (Table 8).  

The interaction between the treatments and the 
highest seed weight of 129 grams and the treatment 
showed little seed weight allocated to that (Table 9). 
 
Table 7. Comparison of average Seed weight in the 
fertilization different periods of growth 

Treatment Mean Duncan 

3b  
4.5 A 

2b  
4.42 A 

1b  
4.4 A 

 
Table 8. Comparison of average Seed weight at 
different levels of nitrogen fertilizer 

Treatment  Mean  Duncan  

3b  132  A  

2b  117  B  

1b  116  B  

 
3.2. Yield correlation with pods per plant, seeds per 
pod and seed weight 
  When the amount of each component and 
functional correlation with grain yield can be studied 
how the effects of these components impact on yield 
and realized yield will decrease this purpose by 
providing regression equations of the correlation 
coefficient was calculated and evaluated in this calculate 
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the highest correlation with number of pods per plant 
and grain yield showed what pods increased grain yield 
increase showed a high correlation between weight and 
the lowest seed yield was obtained with other words 
whatever pods plant or seed number per pod increased 
seed weight, decrease (Fig1, 2 & 3) a small amount of 
high levels of nitrogen showed a higher correlation 
statistically significant with the other treatments The 
nitrogen was low, and did not bloom fertilizer in 
different growth periods also showed no differences 
with each other, but on the number of pods per plant by 
treatment nitrogen fertilizer in the early stages of growth 
before flowering, vegetative growth that increases in the 
appropriate result of increased number of pods per plant 
and high correlation with grain yield showed.  
 
Table 9. Comparison of cross-fertilization of the 
different periods of growth and levels of nitrogen 
fertilizer on Seed weight 

Treatment  Mean  Duncan  

32 ba  129  A  

31 ba  127  A 

22 ba  127  A 

21 ba  126  A 

12 ba  109          B 

11 ba  108  B  

12 ba  108  B 

13 ba  102  BC 

33 ba  95  C 

 
 

  
 
 
 

 
 
 
 
 
 
 
 
 
Fig 1. Correlation between numbers of pods with 
seed yield at different levels of nitrogen fertilizer 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Fig 2. Correlation between the numbers of seeds per 
pod, grain yield at different levels of nitrogen 
fertilizer 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Fig 3. Correlation between seed weight with grain 
yield at different levels of nitrogen fertilizer 
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Abstract: This research is mainly concerned with designing net wrap used for packaging agricultural products. 
Twenty seven samples were produced using polyethylene yarns. Warp knitted technique was applied to produce all 
samples under study using different parameters. Different parameters were studied including, inlay tape thickness 
20,25 and 30 micron, inlay tape width 1,1.25 and 1.5 mm, pillar blades number 99, 101 and 213,treatment with ultra 
violet and anti static. Many tests were carried out in order to evaluate the net according to the final product needs 
such as tensile strength and elongation of net and inlay tape and linear meter tests. Some more results were reached 
concerning structures and materials. The results showed that there is a direct relationship between tensile strength 
and number of pillar, the more inlay tape width, the higher tensile strength of the sample become, the more inlay 
tape thickness per unit area the more tensile strength of the sample become, the more number of pillar yarns the 
lower elongation the samples become, and the higher pillar yarns per unit area the more linier meter weight the 
sample become. 
[Ibrahim, G. E. and Dorgham, M. E. Effect of Some Production Parameters on Net Wrap Used in Agricultural 
Products Packaging on the End Use Properties. Life Science Journal. 2011;8(3):148-155] (ISSN: 1097-8135). 
http://www.lifesciencesite.com.  
 
Keywords: Production Parameter; Net Wrap; Agricultural Product; Packaging; End Use Property 
 
1. Introduction: 

Warp knitting is the most versatile fabric 
production technique in textiles industry, warp 
knitted fabrics can be produced continuously, elastic 
or stable, with an open or closed structure, they can 
be produced flat, tubular or three dimensional .The 
flexibility of warp knitting techniques makes them 
attractive both to the designer and the manufacturer 
of technical textiles(1). Knitted fabrics are textile 
structures assembled from basic construction units 
called loops. There are two basic technologies for 
manufacturing. In warp knitted technology every 
loop in the fabric structure formed from a separate 
yarn called warp mainly introduced in the linier 
fabric direction. The most characteristic feature of the 
warp knitted fabric is that neighboring loops of one 
course are not created from the same yarn. (2) Warp 
knitting technology enables the individual products to 
be adapted to suit specific requirements(3). Basic warp 
knitting constructions, can be given as follows(1). 

 
1-Elastic structures.  
2-Stable structures. 
3-Directionally oriented structures.  
4-Multi-axial structures. 
5-Open structures. 
6-Closed structures. 
7-Three-dimensional structures. 
8-Bi-axial structures. 

  
 

 
 
 
 
 
 
 
 
 
 

Fig (1) the open warp knitting structures 
 

Mc Murray invented an integrally knitted 
tubular shaped net structure having first and second 
parallel knit fabric layers formed on separate parallel 
spaced front and back needle beds using the same 
yarn ingredients and knitted identical in fabric 
construction and yarn runner feed lengths producing 
a perfect continuously uniform cylindrical shaped 
tubular blank that can be joined together at one end 
of the tube by jacquard selected threads being 
deflected to knit on both front and back needle beds 
at predetermined joining points in the design. 
Another Fabrics were produced using 
circumferentially consecutive portions of one laid-in 
yarns which are bound in respective spaced chains to 
stitches aligned in a circumferential or course wise 
direction, but the consecutive portions of the laid-in 
yarn are offset in the same wale wise direction which 
is axial relative to the tube into which the fabric may 
be expanded in an approximate helix. The amount of 
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laid –in yarn employed may be varied to suit 
requirements of mechanical strength or mesh size by 
varying the number of gaps between adjacent chains. 
(5)Warp knitting technology can be seen in diverse 
applications as it offers a wide range of possibilities 
for producing nets they may have open or dense 
constructions, and may have fine or coarse structures 
the net is used to protect persons and buildings during 
construction. Fishnets are other possible end-uses. 
Textile nets have a wide range of end uses. One of 
their main uses is to protect against adverse weather 
conditions this has led to the development of many 
new applications, both inside and outside. (3) 
 
Packaging nets (Net Wrap) 

Packaging products has always been a major 
sector of industries; these products are stacked and 
then secured by wrapping stretch wrap around them. 
The main issue with this packaging method is that 
millions of pounds of waste are produced. Some of 
the other effects include green house gas emissions 
during its production, limited recycling, and high 
packaging costs. Net wraps are porous materials 
designed to shed water and permit greater air flow at 
the bale surface at less cost than plastic wraps. Like 
plastic wraps, net wraps can be applied during baling 
and eliminate the need for twine. Studies comparing 
yield loss between various storage methods indicate 
that net wrap is somewhat intermediate between 
twine-tied outside bales and plastic wrap.  
               In recent years, new technologies have been 
developed that attempt to reduce outside storage 
losses by covering the circumference of product with 
solid plastic sheeting to shed water. Past research has 
demonstrated that wrapping the product bale surface 
with ultraviolet (UV) light-stabilized. (6) 

In order to reduce the amounts of stretch 
wrap used by industries and distribution centers, 
various other types of packaging materials were 
developed. There are various reasons for packaging, 
such as: easing storage and transportation of 
products, maintaining products together, and 
preventing products from becoming damaged. This 
new packaging technology is made of light, but 
extremely durable polypropylene (PP) or 
polyethylene (PE) material. Both of these have a 
good damage resistance to ultra violate (UV) rays. It 
works like a large plastic cover strapped with strong 
plastic buckles. With this packaging method, the 
tension that is created aids to protect and stabilize the 
load. Due to its reusable nature, it reduces stretch 
wrap costs, damage claims, waste expenses, plastic 
stretch wrap by 80-90%, and other shipping wastes.  
The covers also have the benefit of being easy to 
handle for operators and it provides personnel with a 
consistent and uncomplicated method to secure 

loads.(7) A packaging wrap is also provided for 
agriculture products, a net can be placed to increase 
its strength, used material that is safe  in accordance 
with packaging regulation and prevents the products 
from binding with the packaging wrap during the 
storage.(8) Large package sizes and rapid baling rates 
minimize labor requirements for baling and transport 
around the farm (local). However, storage losses of 
round bales are frequently much greater than those of 
similar product in smaller rectangular bales. Most of 
the increased storage loss for product appears to 
result from storage outside without protection from 
the weather. Losses during outside storage of twine-
tied round bales result from weathering and from 
moisture movement from. Weathering is visually 
associated with a change in color and deterioration of 
the outer layers of product following exposure to 
rainfall, sunlight, and other factors during storage. 
Weathered hay suffers substantial losses of both yield 
and forage quality and is much less palatable to 
livestock than undamaged product. 
 
Package type and size effects 
               Agriculture products storage research 
indicates that the increase in size and densities of 
round bales increase heat-damaged protein and fiber 
concentrations compared with rectangular bales, 
possibly due to restricted heat and moisture 
exchange. Due to the cylindrical shape of round 
bales, even a seemingly insignificant layer of 
weathered material on the bale surface can represent 
a substantial loss of yield. 
  
Characteristics of the nets used in packaging  
             Characteristics of the nets used in packaging 
to suit the end-use are the level of shade provided, or 
sun-protection factor, the wind permeability, the 
opacity, the stability, or elasticity, in the lengthwise 
and crosswise directions .Most of the nets produced 
on single-bar raschel machines are produced by a 
pillar stitch-inlay lapping or by other simple basic 
constructions. The loops in the various lappings can 
be processed so that they are open or closed. Some of 
the most frequently used basic lapping. (3) 

      
2. The experimental Work 

This research concerns with producing 
fabrics suitable for net wrap used for packaging 
agricultural products. In this study 27 samples were 
produced using polyethylene yarns and warp knitting 
technique.   

 
Raw Materials Used and Manufacturing Method  
        All samples under study were produced in fixed 
width (123 cm) according to the following variables: 
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Table (1) Variables used to produce samples 
under study    

Group 3 Group 2 Group 1 Property 

51 50 49 No. of  Pillar/piece 

30 25 20 30 25 20 30 25 20 Inlay Tape 
Thickness  Mic 

1.5 1.25 1 1.5 1.25 1 1.5 1.25 1 Inlay Tape Width 
(mm) 

2.4 2.45 2.5 Pillar-pillar Gap 
Approx Cm 

 
 

Table (2) Specification of the machine used in 
producing samples under study 

Specification Property 

Warp Knitting Machine Machine Type 
Karl Mayer Company 

RS 2 NK-F-ISO ET1 Model 
1996 Manufacturing Year 
ISO External Apparatus 

1225 rpm Machine Speed 
590 cm machine Width 

4 No. of  Product Pieces 

2 No. of Needle Bar 
2 No. of guide bar 
1 Long Shogging Distance 

Guide 

 
Table (3) Specifications of raw materials used, and 
ISO Parameters 

Specification Property 

645 Double 
Pillar width Film 

(mm) 

335 single 
Inlay  width Film 

(mm) 

80 
Film (Mic.) Pillar 

thickness 

75 
Film (Mic.) Inlay 

thickness 

20,25 and 30 
Inlay tape thickness 

(Mic.) 
1,1.25 and 1.5 Inlay tape width (mm) 

201,209 and 213 Pillar blades Number 

99, 101, and 103 inlay blades Number 
49,50 and 51 Number of pillar 

2.5,2.45 and 2.4 
Pillar-pillar Gap 

Approx (Cm) 
196,200and 204 No.of Pillar /unit area 
200,208and 212 No.of Inlay /unit area 

Natural Film Color 
Ultra violet stabilized and Anti static Chemical Treatment 

 
Tests applied to samples under study 
several tests were carried out in order to evaluate the 
produced fabrics, these are:   
1- Tensile strength & elongation at break 
according to ASTM-D 1682 (9) 

2- Weight test, this test was carried out according to 
the ASTM-D 3776- 1979 (10) 

 

Table (4) results of all tests applied to samples 
produced with pillar yarn 49, pillar Gap Approx 
2.5 cm and varieties in the thickness and width of 
Inlay yarn. 

Sample No. Property 

 9 8 7 6 5 4 3 2 1 

259.2 258.3 256.9 255.7 254.8 246.1 256.1 249.5 245.4 Net  
tensile 
strength 
(Kg) 

17.1 16.3 15.5 15.9 15.6 15.3 15.4 14.9 14.6 Net 
Elongation 
(%) 

6.7 6.6 6.3 6.6 6.4 6.2 6.5 6.4 5.9 Inlay 
Tensile 
strength 
(Kg) 

62.8 59.6 58.8 61.1 57.6 54.3 56.9 55.1 53.2 Inlay 
Elongation 
(%) 

12.2 12 12 12.1 11.9 11.6 11.7 11.5 11.3 Wt /  LM 
(g) 

 
Table (5) results of all tests applied to samples 
produced with pillar yarn 50, pillar Gap Approx 
Cm 2.45 and varieties in the thickness and width 
of Inlay yarn. 

Sample No. Property 

 

18 17 16 15 14 13 12 11 10  

276.6 269.3 262.1 263.3 258.9 254.6 258.5 256.2 252.9 Net  tensile 
strength 
(Kg) 

14.4 13.9 13.1 13.7 13.2 12 12.7 12.3 11.7 Net  
Elongation 
(%) 

7.1 6.8 6.6 6.9 6.7 6.4 6.8 6.5 6.3 Inlay 
Tensile 
strength 
(Kg) 

55.6 52.8 49.3 51.2 48.9 45.6 46.3 42.5 39.5 Inlay 
Elongation 
(%) 

12.7 12.7 12.5 12.6 12.4 12.3 12.3 12.1 12.1 Wt /  LM 
(g) 

 
Table (6) results of all tests applied to samples 
produced with pillar yarn 51, pillar Gap Approx 
Cm 2.4 and varieties in the thickness and width of 
Inlay yarn. 

Sample No. Property 

 27 26 25 24 23 22 21 20 19 

287.1 278.9 268.3 271.4 269.1 265.7 267.8 263.0 261.9 Net  
tensile 

strength 
(Kg) 

12.3 11.9 11.3 11.8 11.5 10.8 11.3 10.2 9.5 Net  
Elongation 

(%) 

7.8 7.6 7.3 7.7 7.6 7.4 7.2 7 6.8 Inlay 
Tensile 
strength 

(Kg) 

41.7 40.5 39.2 39.8 37.6 35 36.1 35.7 33.4 Inlay 
Elongation 

(%) 

13 12.8 12.6 12.8 12.7 12.5 12.4 12.2 12.2 Wt /  LM 
(g) 

 
Result and Discussion 
Tensile strength: 

It is obvious from figure (1) to (3) that there 
is a direct relationship between net tensile strength 
and number of pillar. We can report that, this is 
because of the increase in number of Pillar means an 
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increase in number of yarns per unit area causing 
fabrics to be more compacted leading to the increase 
in fabric tensile strength. 

It was also found that the more inlay tape 
thickness per unit area the more  net tensile strength 
for all the samples become, which means that 
samples with 30 micron and 20 micron have recorded 
the highest rates of tensile strength, it can be seen 
from the table and figures that the more inlay tape 
width, the higher tensile strength the samples 
become. We can report that the increase in this factor 
increase number of yarns leading the fabric to be 
more compacted which cause the increase the cutoff 
durability.  

 
Table (7) regression equation and correlation 
coefficient for the effect of number of pillar on net 
tensile strength, at inlay tape 20 micron and 
varieties inlay tape width  

Number of pillar Regression 
equation 

Correlation 
coefficient 

49 Y =223.5833X + 
21.4 

0.901024 

50 Y = 241.6667X + 
11.2 

0.989483 

51 Y = 249.4833 X + 
11.8 

0.940266 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Table (8) regression equation and correlation 
coefficient for the effect of number of pillar on net 
tensile strength, at inlay tape 25 micron and 
varieties inlay tape width  
 

Number of pillar Regression 
equation 

Correlation 
coefficient 

49 Y =254.4833X + 
11.4 

0.99385 

50 Y = 237.1833X + 
17.4 

0.999974 

51 Y = 228.2 X + 19.2 0.905338 

 

Fig (4) the relationship between net tensile strength and number of pillar / unit , at inlay tape (30) micron 

and varieties inlay tape width.
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Table (9) regression equation and correlation 
coefficient for the effect of number of pillar on net 
tensile strength, at inlay tape 30 micron and 
varieties inlay tape width  

Number of pillar Regression 
equation 

Correlation 
coefficient 

49 Y =252.3833X + 
4.6 

0.992215 

50 Y = 233.0833X + 
29 

0.99992 

51 Y = 37.6 X + 231.1 0.997295 

 
 
 
 
 
 
 
 
 

 
 
 
Elongation at break 

It can be seen from tables and figures that 
the more number of pillar yarns the lower elongation 
the samples become, and so samples with 49 pillar of 
piece have recorded the highest rates of elongation 
whereas samples with 51 ends per piece have 
recorded the lowest rates. It is noticed that % 
elongation at break of the net samples decrease as the 
number of pillar yarns increases, this is due to more 
cohesive forces is resulted between yarns. 

It is obvious from the statistical analysis that 
the increase in inlay tape thickness the lowest rates of 
thickness, whereas samples with 30 micron have 
recorded the lowest rates. We can report that increase 
the thickness of inlay tape stress to which cause net 
to be more compacted leading to the decrease in 
fabric elongation. 

It is obvious from the statically analysis of 
the elongation results that there are an inverse 
relationship between inlay tape width and elongation.  
 

Fig (2) the relationship between net tensile strength and number of pillar / unit , at inlay tape (20) 

micron and varieties inlay tape width.
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Fig (3) the relationship between net tensile strength and number of pillar / unit ,at inlay tape (25) 

micron and varieties inlay tape width.
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Fig (5) The relationship between net elongation and the number of pillar /unit, at constant of inlay tape 

thickness (20) micron and varieties inlay tape width.
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Table (10) regression equation and correlation 
coefficient for the effect of number of pillar on net 
elongation, at inlay tape 20 micron and varieties 
inlay tape width. 

Number of pillar Regression 
equation 

Correlation 
coefficient 

49 Y =16.7X - 1.3 -0.9285714 

50 Y = 14.1X – 1.4 -0.8029550 

51 Y =14.2X - 2.9 -0.9226129 
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Figure (6) The relationship between net elongation and the number of pillar /unit, at constant of inlay tape 

thickness (25) mmicron and varieties inlay tape width.

N
et

 e
lo

n
ga

ti
on

 (
%

)

1 mm  1.25 mm 1.5 mm  
 

 
Table (11) regression equation and correlation 
coefficient for the effect of number of pillar on net 
elongation, at inlay tape 25 micron and varieties 
inlay tape width. 

Number of pillar Regression 
equation 

Correlation 
coefficient 

49 Y =16.8X - 0.9 -0.8660254 

50 Y = 15.9X – 2.2 -0.72690046 

51 Y =13.1X - 1.3 -0.73131071 
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Fig (7) The relationship between net elongation and the number of pillar / unit, at constant of inlay tape 

thickness (30) micron and varieties inlay tape width.

N
et

 e
lo

ng
at

io
n 

(%
)

1 mm  1.25 mm 1.5 mm

 

 

Table (12) regression equation and correlation 
coefficient for the effect of number of pillar on net 
elongation, at inlay tape 30micron and varieties 
inlay tape width. 

Number of pillar Regression 
equation 

Correlation 
coefficient 

49 Y =19.5X - 2.4 -0.8660254 

50 Y = 16.2X – 1.8 -0.7924058 

51 Y =13.7 X - 1.4 -0.8029550 

 
Inlay Tensile strength  

It is clear from the diagrams from (8) to (10) 
that there is a direct relationship between Inlay Tape 
thickness and tensile strength this is due to that the 
increase in  inlay thickness cause the fabric to be 
more compacted leading to the increase in tensile 
strength. 

It can also be noticed from tables, that there is 
a direct relationship between inlay tape width and 
tensile strength, we can report that the increase in 
inlay tape width leads to higher compactness in the 
produced fabric, thus increase its tensile strength. So 
the inlay tape produced with 1.5 mm width has 
recorded the highest rates of tensile strength, 
followed by inlay tape produced with 1mm width and 
then inlay tape produced with 20 Mic. thickness, 
which achieved the lowest rates, and it was found 
that the difference between both of them was infixed. 
We can report that the decrease in stress on inlay tape 
during manufacture cause the increase in the 
consistence between yarns in inlay tape which 
increases the cutoff durability leading to the increase 
in inlay tape tensile strength.  

 

Fig (8) The relationship between inlay yarns tensile strength and the number of pillar /unit ,at 

constant of inlay tape thickness (20) micron and varieties  inlay tape width.
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Table (13) regression equation and correlation 
coefficient for the effect of number of pillar on 
inlay tape tensile strength, at inlay tape thickness 
20 micron and varieties inlay tape width  

Number of pillar Regression 
equation 

Correlation 
coefficient 

49 Y =4.766667X + 
1.2 

0.9333254 

50 Y = 5.283333X +1 0.99333399 

51 Y =6 X +0.8 1 
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Fig (9) The relationship between inlay yarns tensile strength and the number of pillar /unit ,at 

constant of inlay tape thickness (25) micron and varieties inlay tape width.
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Table (14) regression equation and correlation 
coefficient for the effect of number of pillar on 
inlay tape tensile strength, at inlay tape thickness 
25 micron and varieties inlay tape width  

Number of pillar Regression 
equation 

Correlation 
coefficient 

49 Y =4.5X + 0.8 1 

50 Y = 5.416667X +1 0.9933399 

51 Y =6.816667 X 
+0.6 

0.981981 
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Fig (10) The relationship between inlay yarns tensile strength and the number of pillar /unit ,at 

constant of inlay tape thickness (30) micron and varieties inlay tape width.
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Table (15) regression equation and correlation 
coefficient for the effect of number of pillar on 
inlay tape tensile strength, at inlay tape thickness 
30 micron and varieties inlay tape width  

Number of pillar Regression 
equation 

Correlation 
coefficient 

49 Y =5.533333X + 
0.8 

1 

50 Y = 5.5833333X 
+1 

0.9933399 

51 Y =6.316667 X +1 0.993399 

 

Fig.(11) The relationship between inlay yarns elongation and the number of pillar yarns ,at constant 

of inlay tape thickness (20) micron and varieties inlay tape width.
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Inlay Elongation % 
It can be seen from tables and figures that the 

more inlay tape width, lower elongation the samples 
become. We can report that increase in this fabrics 
compact increase the consistence between the yarns 
which cause decrease in elongation. It is also clear 
from figures that, there is an inverse relationship 
between inlay tape thickness and elongation. Increase 
in inlay tape thickness increases its density, thus the 
contact areas between fibers will be increased leading 
to decrease in its elongation break. 
 
Table (16) regression equation and correlation 
coefficient for the effect of number of pillar on 
inlay tape elongation, at inlay tape thickness 20 
micron and varieties inlay tape width  

Number of pillar Regression 
equation 

Correlation 
coefficient 

49 Y =64.31667X - 
7.4 

-0.999878 

50 Y = 59.76667X -
3.6 

-0.997701 

51 Y =41.81667 X -
5.5 

-0.926456 
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Fig. (12) The relationship between inlay yarns elongation and the number of pillar yarns at 

constant of inlay tape thickness (25) micron and varieties inlay tape width.
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Table (17) regression equation and correlation 
coefficient for the effect of number of pillar on 
inlay tape elongation, at inlay tape thickness 25 
micron and varieties inlay tape width  

Number of pillar Regression 
equation 

Correlation 
coefficient 

49 Y =71.4X - 10.3 -0.87439 

50 Y = 59.1X -7.9 -0.910182 

51 Y =46.8 X -7 -0.8409996 
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Fig. (13) The relationship between inlay yarns elongation and the number of pillar yarns at constant 

of inlay tape thickness  (30) micron and varieties  inlay tape width.
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Table (18) regression equation and correlation 
coefficient for the effect of number of pillar on 
inlay tape elongation, at inlay tape thickness 30 
micron and varieties inlay tape width  

Number of pillar Regression 
equation 

Correlation 
coefficient 

49 Y =49.46667X - 
9.6 

-0.998845 

50 Y = 62.56667X -
11.2 

-0.994727 

51 Y =74.66667 X -
13.6 

-0.999656 

 

Fig. (14) The relationship between linier meter weight (g/m) and the number of 

pillar yarns, at inlay tape thickness (20) micron varieties inlay tape width.
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Linear meter weight:   

It is clear from the diagrams that samples 
produced of inlay width tape 1.5 mm have recorded 
the highest linier meter weight, followed by samples 
produced of with of 1.25. and then  produced of 1 
mm .This is due to that tape of 1.5 mm have a lot of 
weight, causing the produced samples causes an 
increase in weight, but the differences are 
insignificant. 

It is obvious from tables that there is a direct 
relationship between inlay tape thickness and linier 
meter weight.  So samples produced with 30 micron 
thickness have recorded the highest rates of linier 
meter weight .We can report that, this is because of 
the fact that the increase in  inlay tape width, means 
an increase in tapes  per unit area which leads to the 
increase in linier meter weight of inlay tape. But the 
differences are insignificant. 

It was also found that the more pillar yarns 
per unit area the more linear meter weight the 
samples become, so samples with 51 pillar yarns per 
unit area have recorded the highest linier meter 
weight, whereas samples with 49 pillar yarns per unit 
area have recorded the lowest linier meter weight. 
This is due to that an increase in fabric weight means 
an increase in number of pillar yarns tapes per unit 
area, which cause increasing in final linier meter 
weight. 

 
  

Table (19) regression equation and correlation 
coefficient for the effect of number of pillar on 
linier meter weight, at inlay tape thickness 20 
micron and varieties inlay tape width  

Number of pillar Regression 
equation 

Correlation 
coefficient 

49 Y =10.5X + 0.8 1 

50 Y = 11.7X +0.4 1 

51 Y =11.766 X +0.4 1 

 

Fig. (15) The relationship between linier meter weight (g/m2) and the number of 

pillar yarns, at inlay tape thickness (25) micron varieties inlay tape width.
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Table (20) regression equation and correlation 
coefficient for the effect of number of pillar on 
linier meter weight, at inlay tape thickness 25 
micron and varieties inlay tape width. 

Number of pillar Regression 
equation 

Correlation 
coefficient 

49 Y =10.61667X + 1 0.9933999 

50 Y = 11.683333X 
+0.6 

0.981981 

51 Y =11.91667 X 
+0.6 

0.981981 

 

Fig. (16) The relationship between linier meter weight (g/m2) and the number of pillar yarns, 

at inlay tape thickness (30) micron varieties inlay tape width.
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Table (21) regression equation and correlation 
coefficient for the effect of number of pillar on 
linier meter weight, at inlay tape thickness 30 
micron and varieties inlay tape width  

Number of pillar Regression 
equation 

Correlation 
coefficient 

49 Y =11.56667X + 
0.4 

0.886025 

50 Y = 12.13333X 
+0.4 

0.866025 

51 Y =11.8 X +0.8 1 
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