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,QWURGXFWLRQ��2OLYH� WUHH� LV� RQH� RI� WKH� HYHU� JUHHQ� WUHHV�ZKLFK� JURZV�ZHOO� DURXQG� WKH�0HGLWHUUDQHDQ� 6HD� DQG� VKRZV� D� JRRG�DGDSWDWLRQ�LQ�DUHD�ZKLFK�KDV�VXLWDEOH�FOLPDWH��7KH�ROLYH�HFRQRPLFDO�SURGXFWV�REWDLQ�LQ�WURSLFDO�DQG�VHPLWURSLFDO�DUHD� ZKHUH� GRHVQ
W� KDYH� VHULRXV� ZLQWHU� IUHH]LQJ� ULVN���0HVFKL�HWDO����������2OLYH�SODQW� LV� UHVLVWDQW�DJDLQVW�GURXJKW�DQG�HLJKW�JUDP�VDOW� LQ� SHU� OLWHU� RI� ZDWHU� LQ� LUULJDWLRQ� DQG� DOVR� LW� FDQ�WROHUDWH�DERXW�WHQ�JUDP�VDOW�LQ�VRLO�H[WUDFW�DQG�WZR�JUDP�VDOW� LQ� SHU� NLORJUDP� VRLO�� 2OLYH� FDQ� JURZ� ZHOO� LQ�PRGHUDWH� DQG� KXPLG� FOLPDWH�� ,W� FDQ� WROHUDWH� ������ F�WHPSHUDWH� DQG� LW� ZRXOG� IURVWELWH� RU� ORVV� EHORZ� ���� F��OR]UHW� ��� ������� 7KH� DQQXDO� SUHFLSLWDWLRQ� UDWH� VKRXOG�DOVR�EH�����WR�����PP�DQG�LWV�GHVLUDELOLW\�UDWH�VKRXOG�EH�EHWZHHQ�����WR������PP���ODMYDUGL���������2OLYH� LV� RQH� RI� WKH� PDMRU� PDQXIDFWXUHG� DQG� H[SRUWHG�SURGXFWV� RI� DJULFXOWXUH� GHSDUWPHQW� RI� ,UDQ�� VR� D�VLJQLILFDQW� SURSRUWLRQ� RI� SURGXFWLRQ�� FURS� ODQGV� DQG� D�SDUW�RI�H[SRUW�DUH�SHUWDLQ�H[FOXVLYHO\�WR�WKLV�SURGXFWLRQ��ROLYH��LQ�,UDQ��$JULFXOWXUH� LV� RQH� RI� WKH� PRVW� LPSRUWDQW� VHJPHQW� RI�HFRQRP\�ZKLFK�SURYLGHV�EDVLF�QHHGV�RI�VRFLHW\��WKXV��LW�KDV�D�SDUWLFXODU�OLPLWDWLRQ�DQG�SUHIHUHQFH�DW�HFRQRPLFDO�GHYHORSPHQW�LQ�,UDQ�DIWHU�WKH�,VODPLF�UHYROXWLRQ��$PLQ�IDUG�� ������� ,Q� WHUPV� RI� KDYLQJ� FRQVLGHUDEOH�GHYHORSPHQW� SRWHQWLDOV�� VXFK� DV� PLOOLRQV� DFWHUV� RI�VXSHUILFLDO� DQG� IRU� FXOWLYDWLRQ�� SRVVLELOLW\� RI� XVLQJ�ELOOLRQV� FXEH� PHWHUV� RI� VXSHUILFLDO� DQG� XQGHUJURXQG�VRXUFHV�� HQDEOLQJ� WR� LQFUHDVLQJ� DJULFXOWXUDO� DQG�KRUWLFXOWXUDO� SURGXFWV� DQG� LQ� DGGLWLRQ� WR� FRQVLGHU� WKH�UROH� RI� WKLV� GHSDUWPHQW� LQ� VWUDWHJLF� SXUSRVH�� OLNH�SURYLGLQJ� IRRG� VDIW\�� HPSOR\PHQW�� DQG� H[SRUW�GHYHORSPHQW�RI�QRQ�SHWUROLF�SURGXFWV��DJULFXOWXUH�LV�WKH�

PRVW� LPSRUWDQW� VHJPHQW� RI� JRYHUQPHQW�� �0HKUDEL�%DVKHU��$EDGL�DQG�7DJKDYL���������7KH� SULFH� RI� DJULFXOWXUDO� SURGXFWV� ZDV� DOZD\V� D�GHWHUPLQHU� IDFWRU� LQ� DJULFXOWXUDO� LWHPV� PDUNHW��7RUNDPDQL�DQG�7DUD]NDU�LQYHVWLJDWH�HIIHFWV�RI�FXUUHQF\�UDWH� FKDQJHV� RQ� H[SRUWHG� SULFH� RI� SLVWDFKLR� E\� $5'/�PHWKRG� DQG� WKHLU� PDMRU� SXUSRVH� RI� WKH� VWXG\� ZDV�H[DPLQH�FXUUHQF\�UDWH�HIIHFWV�RQ�SLVWDFKLRV�H[SRUW�SULFH�LQ�,UDQ��7KH�UHVXOWV�VKRZV�WKDW�FKDQJHV�RI�FXUUHQF\�UDWH�LQ� VKRUW� DQG� ORQJ� WLPH� LV� WKH� PRVW� LPSRUWDQW� IDFWRU�ZKLFK� DIIHFWV� RQ� H[SRUWV� SULFH� RI� WKLV� SURGXFW��7RUNDPDQL�DQG�7UD]NDU���������2WKHU� UHVHDUFKHUV�� ZKR� XVH� $5'/� DSSURDFK� LQ� WKHLU�VWXGLHV�� DUH� $PLU� 7HLPRRUL� DQG�.KDOLO\DQ�� 7KHVH� WZR�VFKRODUV� UHVHDUFK� DV� ³� SURILWLQJ� DQG� JURZWK� RI� WRWDO�IDFWRUV� RI� SURGXFWLRQ� LQ� ,UDQ
V� DJULFXOWXUDO� GHSDUWPHQW�DQG� LWV� RYHUYLHZ� DW� IRUWK� GHYHORSPHQWDO� SURJUDPV´� E\�XVLQJ� $5'/� PHWKRG� DQG� DQDO\VLV� DQG� FDOFXODWLQJ�SURILWLQJ� SURGXFWLRQ� IDFWRUV� LQGLFHV� WR� LQYHVWLJDWH�DSSOLFDWLRQ�HIILFLHQF\�UDWH�RI�GLIIHUHQW�HFRQRPLFDO�SDUWV��%\�FRQVLGHULQJ� WR� WKH� DVVHVVPHQWV�� GHVSLWH�RI� DOWHUV� LQ�DJULFXOWXUH� WKH\� GHGXFHG� WKDW� WKLV� GHSDUWPHQW� KDG�RSWLPXP�SURILW�DQG�SURSHU�LPSOLFDWLRQ�WR�XVH�SURGXFWLRQ�VRXUFHV��$PLU�7LHPRRUL�DQG�.KDOLOL\DQ���������0DQ\� UHVHDUFKHUV� XVH� $5'/� PHWKRG� LQ� WKHLU� VWXGLHV�VXFK� DV�� :DU� DQG� :ROOPHU� �������� &KHXQJ� DQG� HW� DO���������5DKLPL�������DQG�HWF��$W� SUHVHQW� VWXG\� ZH� LQYHVWLJDWH� ROLYH� FRQVXPSWLRQ� LQ�UHVSHFW� WR� ILHOGV� DQG� JDUGHQV� FRQGLWLRQV�� FOLPDWH�VLWXDWLRQ�DQG�DOVR�E\�FRQVLGHULQJ�FRQVXPHUV�LQFRPH�DQG�ROLYH�SULFH��7KH�VWXG\�K\SRWKHVLV�LV�WKDW�UDWH�RI�LQFRPH�DQG� SURGXFWV� SULFH� KDYH� SRVLWLYH� HIIHFWV� RQ�FRQVXPSWLRQ���
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'DWD�DQG�0HWKRGRORJ\��,Q� WKLV� VWXG\� ZH� XVHG� $5'/� PHWKRG� LQ� RUGHU� WR�HVWLPDWH� LQFRPH� HODVWLFLW\� DQG� SULFH� HODVWLFLW\� RI� ROLYH�RQ� FRQVXPSWLRQ� VFDOH��)LUVW� LW� LV� QHFHVVDU\� WR� HVWLPDWH�GHPDQG� IXQFWLRQ� RI� ROLYHCV� FRQVXPHUV� LQ�ZKROH� JLYHQ�VRFLHW\��WKHQ�ZH�DQDO\VLV�WKLV�VXEMHFW�E\�FRQVLGHULQJ�WKH�UHVXOWV�DQG�LQYHVWLJDWLQJ���7KH�VSHFLI\�PRGHO�IRU�GHPDQG�IXQFWLRQ�IROORZHV��/Q4R� D OQ3R�� OQ5R�:KHUH���4� LV�ROLYH�FRQVXPSWLRQ��3� LV�ROLYH�UHDO�SULFH��5� LV�LQFRPH�VFDOH�RI�FRQVXPHUV��5HODWHG�WR�WKH�ROLYH�GHPDQG�IXQFWLRQ�VWUXFWXUH��ZH�FDQ�VD\� WKDW�PRVW� UHVHDUFKHUV��ZKR�VWXG\� DERXW� ROLYH�SULFH�YDULDEOHV�� LQWHQG� WKH� LQFRPH� DQG� SULFH� RI� VXEVWLWXWH�SURGXFWV�DV�PDMRU�YDULDEOHV�LQ�RUGHU�WR�LQYHVWLJDWH�SULFH�DQG�LQFRPH�HODVWLFLW\�DQG�FURVVLQJ�DQG�QRQ�HFRQRPLFDO�YDULDEOHV� OLNH� QXPEHUV� RI� FRQVXPHUV� DQG� FOLPDWH�LQGLFHV��$QG�VRPH�RWKHU� UHVHDUFKHUV� UHIXVH� WR�PHQWLRQ�VXEVWLWXWH� YDULDEOHV� IRU� ROLYH� EHFDXVH� RI� LWV� SURSHUWLHV��VXFK�DV�PHGLFLQDO�SURSHUWLHV���,W�VKRZV�WKDW�ROLYH�FRQVXPSWLRQ�LV�D�IXQFWLRQ�FRQVXPHU�LQFRPH� DQG� ROLYH� SULFH�� ,Q� RUGHU� WR� LQYHVWLJDWH� VKRUW�WLPH� DQG� ORQJWLPH� UHODWLRQVKLS� EHWZHHQ� GHSHQGDQW�YDULDEOHV� DQG� RWKHU� H[SODQDWRU\� SDWWHUQV� YDULDEOHV�� ZH�FDQ� XVH� FROOHFWLYH�PHWKRG� VXFK� DV� (QJOH� *UHQJHU� DQG�HUURU�FRUUHFWLRQ�PHWKRG��(&0���+RZHYHU� EHFDXVH� RI� OLPLWV� RI� XVLQJ� (QJOH� *UHQJHU�PHWKRG�DQG�(&0� PRGHO�DQG�DOVR�WR�UHIXVLQJ�IDXOWV�RI�WKHVH� PRGHOV�� VXFK� DV� H[LVWHQFH� RI� ELDVHV� LQ� VPDOO�VDPSOHV� RU� XQDEOH� WR� WHVW� VWDWLFDOO\� K\SRWKHVLV�� WKH\�VXJJHVW� PRUH� SURSHU� PHWKRGV� WR� DQDO\VLV� VKRUW� WLPH�UHODWLRQVKLS�EHWZHHQ� YDULDEOHV��6R� LQ� WKLV� FDVH�ZH� FDQ�LQGLFDWH� WR�$5'/� VROXWLRQ� �+�0�3HVDUDQ�	�%�3HVDUDQ��������%\�XVLQJ�RI�WKLV�VROXWLRQ��LW� LV�QRW�QHFHVVDU\�IRU�JDWKHULQJ� GHJUHH� RI� YDULDEOHV�� ZKLFK� LV� HVVHQWLDO� LQ�(QJHO�*UHQJHU�PHWKRG��WR�EH�HTXDO��<RXVHIL���������,Q�DGGLWDWLRQ��WKLV�PHWKRG�HVWLPDWHV�DUH�XVHIXO�IRU�UHIXVLQJ�VRPH� SUREOHPV� OLNH� LWV� FRUUHODWLRQ� DQG� LQERUQ�� VR� IRU�WKLV�UHDVRQ�ZH�XVH�$5'/�PHWKRG�LQ�WKLV�VWXG\��7KH�WRWDO�IRUP�RI�JHQHUDWHG�$5'/�PRGHO�FDQ�EH�VKRZ�DV��

� �'
� � (UURU�&RUUHFWLRQ�0RGHO�

:KHUH� � LV�ZLGWK�RI�RULJLQ��\W LV�GHSHQGHQW�YDULDEOH�DQG�/ LV�ODWH�IDFWRU�ZKLFK�DUH�GHILQH�DV����
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)RU�HVWLPDWLQJ�ORQJWLPH�UHODWLRQVKLSV�FDQ�XVH�WZR�VWHSV�PHWKRG�DV�IROORZ��,Q� ILUVW� VWHS� WKH� ORQJ� WHUP� UHODWLRQVKLS� VKRXOG� EH� WHVW��)RU� WKLV�� LI� HYDOXDWHG� FRHIILFLHQW� VXP� WR� GHSHQGHQW�YDULDEOHV� ODJ� ZDV� VPDOOHU� WKDQ� RQH�� G\QDPLF� SDWWHUQ�ZRXOG�PRYH�WRZDUG�ORQJWLPH�EDODQFH��6R�LW�LV�QHFHVVDU\�WR� WHVW� WKLV� K\SRWKHVLV� E\� FRQYHUJHQFH� WHVW� �1RIHUHVWL��������OLNH�EHORZ���

6WDWLVWLFDO�TXDQWLW\�W�ZKLFK�LV�QHFHVVDU\�IRU�WKLV�WHVW�FDQ�EH�FRPSXWH�OLNH�WKLV���

%\� VWDWLVWLFDO� FRPSDULQJ� FDOFXODWLYH� W� DQG� FULWLFDO�TXDQWLW\�ZKLFK�RIIHU� IURP�%HQHUML� DQG�'RODGRU�0DVWHU�DW� JLYHQ� FRQILGHQFH� OHYHO�� ZH� FDQ� ILQG� H[LVWHQFH� RU�XQH[LVWHQFH�RI� HTXLOLEULXP� ORQJWLPH� HUODWLRQV� EHWZHHQ�RXU� SDWWHUQV� YDULDEOHV�� ,I� WKLV� VWDEOH� ORQJWLPH�UHODWLRQVKLS� EHWZHHQ� YDULDEOHV� SURYHG�� LQ� VHFRQG� VWHS�ZH�ZRXOG�DQDO\VLV�DQG�HVWLPDWH�WKH�YDOXH�RI�FRHIILFLHQWV�LQ� ORQJWLPH�� ,Q� ORQJWLPH� WKHVH� HTXDWLRQV� ZLOO� EH�FRQILUPHG�IRU�SUHVHQW�YDULDEOHV�LQ�WKLV�PRGHO���
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7KH� LQWHUFRQQHFWLRQ� EHWZHHQ� D� VHW� RI� HFRQRPLFDO�YDULDEOHV�� FDQ� SURYLGH� D� UDQJH� RI� HUURUV� FRUUHFWLRQ��UHIRUP� PRGHOV� XVH�� 7KH� QXPEHU� RI� RSWLPXP� ODJV�LQWHUYDOV� IRU�HDFK�YDULDEOH�FDQ�EH�GHWHUPLQH�E\�$NDLN��+DQDQ�TXHHQ��6FKHDUWV��%HL]LDQ�FULWHULRQV��VWDQGDUGV���7R� FRQVLGHU� WKLV� PRGHO� LQ� WKLV� VWXG\�� ZH� XVH� WZR�HIIHFWLYH� ODJV� DW� ��� VLJQLILFDQW� OHYHO�� 'DWD� DQG�LQIRUPDWLRQ� ZKLFK� DUH� QHHGHG� WR� GR� WKLV� VWXG\�� DUH�H[WUDFWHG� IURP� DJULFXOWXUDO� -DKDG� ZHEVLWH�� VWDWLVWLFDO�

VWDWH� RI� IRRG� DQG� DJULFXOWXUH� RUJDQL]DWLRQ� �)$2�� DQG�DOVR� IURP� GLIIHUHQW� SXEOLFDWLRQV� RI� FHQWHUDO� EDQN� LQ����������� SHULRG�� DQG� DOVR�ZH� XVH� VRIWZDUH� SDFNDJHV�OLNH� 0LFURILW� ���� DQG� H[FHO� WR� HVWLPDWH� DQG� FRPSXWH�UHVXOWV��1H[W� VHFWLRQ� VKRZV� WKH�ROLYH� GHPDQG� IXQFWLRQ�DQG�LWV�DQDO\VLV��
�

'HVFULSWLRQ��� 5HVXOWV�RI�G\QDPLF�PRGHO��$5'/��9DULDEOH�QDPH� FRHIILFLHQW� 6WDQGDUG�HUURU�

& :LGWK�RI�RULJLQ� %� �������� �������
/S5����� 2OLYH�XVH�ORJDULWKP�ZLWK���GHOD\� %� ��������� ��������
/S'� 2OLYH�SULFH�ORJDULWKP� %� �������� ��������
/5� ,QFRPH�ORJDULWKP� %� ������� �������
/5����� ,QFRPH�ORJDULWKP�ZLWK���GHOD\� %� �������� �������
': ����� ) �������������� 5� ��������
6RXUFH��UHVXOWV�RI�WKLV�VWXG\��
7KH�GHWHUPLQDWH�FRHIILFLHQW�RI�UHJUHVVLRQ�LV������ZKLFK�HVWLPDWH� E\� �$5'/��PRGHO� ZLWK� ODJ� LQ� HDFK� YDULDEOH��7KH� GHFODUDWRU\� YDULDEOH� RI� WKH� PRGHO� FDQ� VKRZ�UHJUHVVLRQ�FKDQJH�ZLWK�����LQ�DYHUDJH��7KH�HUURU�PHDQ�RI� GHSHQGDQW� YDULDEOH� LV� ������ DQG� FXEHV� VXP� RI�GLVRUJDQL]DWLRQ� VWDWHPHQW� LV� ���� WKDW� ODJ� RQ� SURSHU�FRQILGHQFH� OHYHO� DW� WKLV� HVWLPDWLQJ�� 5HVXOWV� RI� PRGHO�FRUUHODWLRQ� VKRZ� WKDW� WKLV� UHJUHVVLRQ� ZLWK� �����FRHIILFLHQW� FRQVLGHU� DUH� SODFHG� LQ� KLJK� ERXQGDU\� KDV�

QHJDWLYH� FRUUHODWLRQ�� 7KXV� ZH� FDQ� UHPRYH� WKLV� LQWHU�FRUUHODWLRQ� E\� JLYLQJ� �� HIIHFWLYH� ODWHQHVV� WR� /0� WHVW��)LVKHU� VWDWLVWLFDO� WHVW� DOVR� VKRZ� WKDW� DERYH� UHJUHVVLRQ�KDV�D�YHU\�KLJK�VLJQLILFDQFH�OHYHO��7KH�HYLGHQFH�RI�KLV�FODLP�LV�VWDWLVWLFDO�YDOXH���������ZLWK�VLJQLILFDQW�OHYHO���SHUFHQW���
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5HVXOWV�RI�WKH�ORQJ�WLPH�DQDO\VLV�$5'/�PRGHO�9DULDEOH�QDPHV� FRHIILFLHQW� 6WDQGDUG�HUURU�
& :LGWK�RI�RULJLQ� �������� %� �������
/3' 2OLYH�SULFH�ORJDULWKP� �������� %� ���������

/5� ,QFRPH�ORJDULWKP� �������� %� ��������

6RXUFH��UHVXOW�RI�WKLV�VWXG\��$FFRUGLQJ� WR� UHVXOWV� RI�WKLV� WDEOH� LQFRPH� YDULDEOHV� RI�ROLYH� ZKLFK� KDV� GLUHFW� HIIHFW� RQ� FRQVXPSWLRQ�� 7KLV�HIIHFWLYHQHVV� IURP� VWDWLVWLFDO� SRLQW� RI� YLHZ� LV� QRW�VLJQLILFDQFH�� VR�E\� DSSO\LQJ� �� ODJ�� LW�ZLOO� UHDFK� WR����VLJQLILFDQFH� OHYHO�� %HFDXVH� RI� WKLV� \RX� FDQ� VHH�HIIHFWLYHQHVV� RI� WKLV� YDULDEOH� DW� ORQJWLPH� PRGHO��DFFRUGLQJ� WR� UHVXOWV� RI� WKH� VWDWLVWLFDO� WHVW� LQYHVWLJDWHG�FRPSXWLQJ� W� DQG�FULWLFDO� TXDQWLW\�ZKLFK�DUH�RIIHU� IURP�%HQHUML� DQG�'RODGRU�0DVWHU� DW�JLYHQ� FRQILGHQFH� OHYHO��7KH� UHVXOWV� RI� ORQJWLPH� LQGLFDWH� WKDW� LQFRPH� YDULDEOH�ZLWK������FRHIILFLHQW�KDV�WKH�PRVW�LPSRUWDQW�HIIHFWV�RQ�

ROLYH�FRQVXPSWLRQ�WKDW�FRUUHFWV�DW����VLJQLILFDQW�OHYHO��7KHUHIRUH� \RX� FDQ� EH� RSWLPLVWLF� DERXW� DSSO\LQJ�LQFUHDVLQJ� LQFRPH� SROLF\� WR� 5HJXODWH� 2OLYH�FRQVXPSWLRQ�� 1H[W� YDULDEOH� ZKLFK� LQYHVWLJDWH� LV� ROLYH�SULFH��5HVXOWV�RI�HVWLPDWLQJ�$5'/�PRGHO�LOOXVWUDWHV�WKDW�WKLV� YDULDEOH� KDV� QRW� VLJQLILFDQW� HIIHFWV� RQ� ROLYH�FRQVXPSWLRQ�UDWH�LQ�RXU�FRXQWU\��7KH�SURRI�RI�WKLV�FODLP�ZDV� KDYLQJ� QR� VLJQLILFDQFH� RI� WKLV� YDULDEOH� ZLWK� �����YDOXHV��IURP�VWDWLVWLFDO�SRLQW�RI�YLHZ�����

5HVXOWV�RI�HUURU�FRUUHFWLRQ�HVWLPDWLQJ�9DULDEOH�QDPH� FRHIILFLHQW� 6WDQGDUG�HUURU�
'F� )LUVW�GHJUHH�GLIIHUHQFHV�RI�ZLGWK�RI�RULJLQ� �������� �������
'[� )LUVW�GHJUHH�GLIIHUHQFHV�RI�ROLYH�SULFH�ORJDULWKP� ��������� ���������
'[� )LUVW�GHJUHH�GLIIHUHQFHV�RI�LQFRPH�ORJDULWKP� ������� �������
(FP����� (UURU�FRUUHFWLRQ�FRPSRQHQW� ������� 1RQH�
'Z� ������� ) ������������� 5� ��������
6RXUFH��UHVXOW�RI�WKLV�VWXG\��$IWHU� EHLQJ� VXUH� DERXW� HIIHFWV� RI� SDUDPHWHUV� RI� ORQJ�WLPH� ROLYH� FRQVXPSWLRQ� IXQFWLRQ� DQG� LQ� RUGHU� WR� EH�DVVXUH�DERXW�SUREDEOH�FKDQJHV��YDULDWLRQV��RI�YDULDEOHV�LQ�VKRUW�WLPH��ZH�XVH�HUURU�FRUUHFWLRQ�PRGHO�DV�D�SDWWHUQ��7R�UHDFK�WKLV�SXUSRVH��WKH�GLIIHUHQW�EHWZHHQ�LQFRPH�DQG�SULFH� YDULDEOHV� VKRXOG� EH� FRQVLGHUHG�� 5HVXOWV� LQGLFDWH��7KDW��� DV� LQFRPH� YDULDEOH� KDV� D� SRVLWLYH� HIIHFW� RQ�FRQVXPSWLRQ�DW� ORQJ�WLPH�� LW�DOVR�VKRZV�SRVLWLYH�HIIHFW�LQ� VKRUW� WLPH�� 7KHQ� DW� VKRUW� WLPH� REWDLQV� ����� ZKLFK�VKRZ� YDULDEOHV� FDSDEOH� LQ� FRQVXPSWLRQ� YDULDWLRQV�GHFODUDWRU\� DW� VKRUW� WLPH� DW� VLJQLILFDQFH� OHYHO� ���QRZ�ZH� FDQ� EH� RSWLPLVWLF� DERXW� WHPSRUDU\� DQG� VKRUW� WLPH�SROLF\� UHVSHFW� WR� LQFRPH� YDULDWLRQV�� $ERXW� SULFH�YDULDEOH� DOVR� VKRZV� WKDW� GHVSLWH� RI� SRVLWLYH� HIIHFWV� RI�SULFH�YDULDEOH�LQ�ORQJWLPH�LV���������IRU�VKRUW�WLPH�PRGHO�WKLV� YDOXH� LV� QHJDWLYH� IURP� ZKLFK� VWDWLVWLFDO� SRLQW� RI�YLHZ��LW�LV�QRW�VLJQLILFDQFH�DQG�LWV�HIIHFW�LV�QRW�LQFUHDVH�WKH�ROLYH�SURGXFWLRQ��,Q�VKRUW�WLPH�PRGHO�HVWLPDWLQJ��WKH�FULWHULD� ZKLFK� GHWHUPLQH� YDOLGLW\� UDWH� WR� UHDFK� LQLWLDO�EDODQFHV��LV�(&0�FRHIILFLHQW�RU�HUURU�FRUUHFWLRQ�PRGHO��$FFRUGLQJ� WR� UHVXOWV� RI� DERYH� WDEOH�� WKH� GHWHUPLQDWH�FRHIILFLHQW�DW�VKRUW�WLPH�UHJUHVVLRQ�LV������ZKLFK�VKRZV�

GHFODUDWRU\�YDULDEOHV�FDQQRW�H[SODLQ�YDULDWLRQV� LQ�ROLYH�FRQVXPSWLRQ� DEVROXWHO\�� 7KH� )LVKHU� WHVW� UHVXOWV� DOVR�VKRZ� WKDW� VKRUW� WLPH� PRGHO� LV� GHILQLQJ� DW� ����� DQG�VLJQLILFDQFH�OHYHO���SHUFHQW���&RQFOXVLRQV��$OO� ZH� FDQ� VD\� WKDW� WKH� UHVXOWV� VKRZ� WKDW� WKH� LQFRPH�YDULDEOH� KDV� D� JUHDWHU� LPSDFW� RQ� WKH� FRQVXPSWLRQ� RI�ROLYH�RLO� DQG�ZKDW� LV�PHDQLQJIXO� LQ� WKH� ORQJ� WHUP� DQG�VKRUW�WHUP��%XW�LQ�WKH�FDVH�RI�YDULDEOH�SULFH�PXVW�EH�VDLG�WKDW� WKH� RSSRVLWH� LV� WUXH�� ,I� WKH� JRYHUQPHQW� DGRSWHG� D�SROLF\� WKDW�ZLOO� DOORFDWH� D� VXEVLG\� WR� FRQVXPHUV�5DLVH�LQFRPH� DQG� FRQVXPSWLRQ� FDQ� EH� LQFUHDVHG� ROLYHV�� $V�ZHOO� DV� SROLF\� DGYRFDF\� DQG� WUDLQLQJ� FODVVHV� FDQ�SURGXFH� EHWWHU� PDQDJHPHQW� DQG� LPSURYHG� TXDOLW\� RI�SURGXFWLRQ�DQG�LQFUHDVH�VXSSO\�DQG�RWKHU�QRQ�HFRQRPLF�YDULDEOHV�� PDUNHWLQJ� DQG� DGYHUWLVLQJ� DJHQWV� FDQ� DOVR�KHOS�WR�LQFUHDVH�WKH�FRQVXPSWLRQ�RI�ROLYH�RLO��
�
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5HIHUHQFHV����� $PLQLIDUG��(����������(VWLPDWLRQ�RI�KRXVHKROG�GHPDQG�� 0DVWHU� 7KHVLV�� 'HSDUWPHQW� RI�(FRQRPLFV��8QLYHUVLW\�RI�6KLUD]��
��� 7LPXULG� $PLU�� 6�� .KDOLOLDQ�� 3���� �������� WRWDO�IDFWRU� SURGXFWLYLW\� JURZWK� LQ� DJULFXOWXUH�SURGXFWLRQ�LQ�,UDQ�DQG�LWV�SURVSHFWV�LQ�WKH�SODQ��-RXUQDO� RI� $JULFXOWXUDO� DQG� 'HYHORSPHQW�(FRQRPLFV��1R�����������
��� 7LPXULG� $PLU�� 6�� .KDOLOLDQ�� 3�� ��������FDOFXODWH� DQG� DQDO\]H� WKH� HIILFLHQF\� RI�DJULFXOWXUDO� SURGXFWLRQ� LQ� ,UDQ�� -RXUQDO� RI�$JULFXOWXUDO� DQG� 'HYHORSPHQW� (FRQRPLFV�� �����������
��� &KHXJH�� )�N��� 0�/�� /HH� DQG� <�:8�� ��������(QGRJHQRXV� H[SRUW� SULFHV� DQG� 7DLZDQ� ±� 86�WUDGH� LPEDODQFH�� $SSOLHG� (FRQRPLFV�� ����������
��� +DUWPDQ��+�7���2SWL]H��.�:��� DQG�$EHXWH��M���2OLYH� 3URGXFWLRQ� LQ� &DOLIRUQLD�� $JULFXOWXUDO�6FLHQFH�3XEOLFDWLRQ��/HDIOHW��������
��� /DY]UW�� 5D\PRQG�� =KUDG�� �������� 2OLYH��WUDQVODWHG� E\� 0DKPRXG� 'DUYLVKLDQ�� .DUDM��SXEOLVKLQJ��HGXFDWLRQ��DJULFXOWXUH�SXEOLFDWLRQV��
��� 0HKUDEL�%DVKDU�$EDGL��+��1DTYL��4��� ��������HVWLPDWHV�WKH�HQHUJ\�GHPDQG�LQ�WKH�DJULFXOWXUDO�VHFWRU� RI� ,UDQ�� -RXUQDO� RI� $JULFXOWXUDO�(FRQRPLFV��YRO����1R���������
��� 0U��0HVFKL��0��.K]\Q\��)����(VPDW��$�6KLU]DG��=DUUDEL�� 0��� �������� 2OLYH� JXLGH� �SODQWLQJ��KDUYHVWLQJ� DQG� SURFHVVLQJ��� .DUDM��

SXEOLFDWLRQV�� GLVVHPLQDWLRQ� RI� DJULFXOWXUDO�HGXFDWLRQ�
��� 3HVDUDQ��+�0��DQG�%��3HVDUDQ����������ZRUNLQJ�ZLWK� PLFURILW� ����� $Q� LQWURGXFWLRQ� WR�HFRQRPHWULFV�� 2[IRUG� 8QLYHUVLW\� 3UHVV��2[IRUG��
���� 5DKLPL�� +���� ������� (IIHFW� RI� H[FKDQJH� UDWH�FKDQJHV� RQ� H[SRUW� SULFHV� DQG� WUDGH�� PDVWHU
V�WKHVLV��8QLYHUVLW\�
���� 6LGGLNL�� -�9��� �������� 'HPDQG� IRU� PRQH\� LQ�%DQJHODGHVK�� $� FRLQWHUJDWLRQ� DQDO\VLV��$SSOLHG�(FRQRPLFV����������������
����7RUNPDQDL�� &�� 7UD]NDU�� 0�� +�� �������� WKH�HIIHFW� RI� H[FKDQJH� UDWH� FKDQJHV� RQ� H[SRUW�SULFHV�RI�SURGXFWV��DSSOLFDWLRQ�WR�LOOXVWUDWH�WKH�EURDG�LQWHUYDO��$5'/���-RXUQDO�RI�$JULFXOWXUDO�DQG�'HYHORSPHQW�(FRQRPLFV��1R����������
����:DU�� 3�� DQG� )��:ROOPHU�� �������� WKH� GHPDQG�IRU�/&'�H[SRUWV�RI�SULPDU\�FRPPRGLWLHV��7KH�FDVH� RI� 3KLOLSSLQHV�� $XVWUDOLDQ� -RXUQDO� RI�$JULFXOWXUDO�(FRQRPLFV��9ROL������1R�����������
����<RXVHIL��'�����������UHYLHZ�DQG�DVVHVVPHQW�RI�,UDQ
V� WRWDO� LPSRUW� GHPDQG� IXQFWLRQ� E\�LQWHJUDWLRQ�WHFKQLTXHV��PDVWHU
V�WKHVLV��)DFXOW\�RI�(FRQRPLFV�DQG�3ROLWLFDO�6FLHQFH��8QLYHUVLW\�RI�PDUW\U�%HKHVKWL�
���� )RRG� DQG� DJULFXOWXUH� RUJDQL]DWLRQ� ������6WDWLVWLFDO�GDWDEDVH��KWWS���ZZZ�)$2�RUJ�
���� ,UDQ� UHSXEOLF� ,VODPLF� FHQWUDO� EDQN�� KWWS����ZZZ�FEL�LU�
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