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'HVSLWH� ZLGHVSUHDG� DJUHHPHQW� WKDW� HFRQRPLF� SROLF\� LQ� GHYHORSLQJ� FRXQWULHV� VKRXOG� SURPRWH� SUR�SRRU

JURZWK�� WKHUH� LV� UHODWLYHO\� OLWWOH� FRQVHQVXV� UHJDUGLQJ� WKH� GHILQLWLRQ� RI� SUR�SRRU� JURZWK�� 7KLV� SDSHU� GUDZV

XSRQ� UHFHQW� ZRUN� RQ� SRYHUW\� GHFRPSRVLWLRQV� WR� GHYHORS� WZR� VLPSOH� PHDVXUHV� RI� WKH� H[WHQW� WR� ZKLFK

JURZWK�LV�ELDVHG�WRZDUGV�RU�DZD\�IURP�WKH�SRRU�²�WKDW� LV�²�WKH�SRYHUW\�ELDV�RI�JURZWK��7KH�PHDVXUHV�DUH

LOOXVWUDWHG� E\� DSSOLFDWLRQ� WR� JURXSHG� KRXVHKROG� GDWD� IURP� WZR� ,QGLDQ� VWDWHV�� 7KLV� VKRZV� WKDW� JURZWK

EHWZHHQ������DQG������LQ�$QGKUD�3UDGHVK�ZDV�SUR�SRRU�ZKLOVW�JURZWK�LQ�8WWDU�3UDGHVK�ZDV�ELDVHG�DJDLQVW

WKH�SRRU�

                                                
�%RWK�DXWKRUV�DUH�)HOORZV�DW�WKH�,QVWLWXWH�RI�'HYHORSPHQW�6WXGLHV��8QLYHUVLW\�RI�6XVVH[��%ULJKWRQ��%1���5(��8.�
6HQLRU�DXWKRUVKLS�LV�QRW�DVVLJQHG��&RUUHVSRQGLQJ�DXWKRU��1�$�0F&XOORFK#LGV�DF�XN��7KH�DXWKRUV�WKDQN�$OLVRQ�(YDQV�
7KRPDV�)LVKHU��5RE�-HQNLQV��5HQDWD�6HUUD��+RZDUG�:KLWH��$GULDQ�:RRG�DQG�SDUWLFLSDQWV�DW�HDUOLHU�VHPLQDUV�DW�,'6�DQG
/6(�IRU�FRQVWUXFWLYH�FRPPHQWV��0LODVRD�&KHUHO�5REVRQ�DQG�-HQQ\�(GZDUGV�SURYLGHG�H[FHOOHQW�UHVHDUFK�DVVLVWDQFH�DQG
VHFUHWDULDO�VXSSRUW��$OO�HUURUV�UHPDLQ�WKH�UHVSRQVLELOLW\�RI�WKH�DXWKRUV�
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(FRQRPLF�JURZWK�FDQ�EH�ELDVHG�WRZDUGV�RU�DZD\�IURP�WKH�SRRU��7KH�LGHD�RI�HQFRXUDJLQJ�¶SUR�SRRU·�JURZWK

KDV�EHHQ�D�FHQWUDO� WKHPH� LQ�GHYHORSPHQW�HFRQRPLFV� IRU� DW� OHDVW�TXDUWHU�RI� D� FHQWXU\��7KH� ¶LPSRUWDQFH�RI

LQFUHDVLQJ�WKH�UDWHV�RI�JURZWK�RI�LQFRPH�LQ�SRYHUW\�JURXSV·�ZDV�HPSKDVLVHG�LQ�&KHQHU\�HW�DO�·V�VHPLQDO�ZRUN

RQ� ¶5HGLVWULEXWLRQ�ZLWK�*URZWK·� �&KHQHU\� HW� DO�� ������� ,W�ZDV� DOVR� WKH� FHQWUDO� LGHD� EHKLQG� WKH� FRQFHSW� RI

¶EURDG�EDVHG�JURZWK·� DGYDQFHG� LQ� WKH�:RUOG�'HYHORSPHQW�5HSRUW�RI� ����� �:RUOG�%DQN�������� ,Q� UHFHQW

\HDUV�� PDMRU� ELODWHUDO� GRQRUV� VXFK� DV� WKH� 'HSDUWPHQW� IRU� ,QWHUQDWLRQDO� 'HYHORSPHQW� LQ� WKH� 8.� KDYH

H[SOLFLWO\� FRPPLWWHG� WKHPVHOYHV� WR� WKH� ¶HQFRXUDJHPHQW� RI� HFRQRPLF� JURZWK� ZKLFK� EHQHILWV� WKH� SRRU·

�'HSDUWPHQW� IRU�,QWHUQDWLRQDO�'HYHORSPHQW��������<HW�EH\RQG�IUHTXHQWO\� UHSHDWHG�VWDWHPHQWV�FRQFHUQLQJ

WKH�QHHG�IRU�HFRQRPLF�JURZWK�WR�EH�ODERXU�LQWHQVLYH�DQG�HPSOR\PHQW�JHQHUDWLQJ��VLQFH�ODERXU�LV�WKH�SRRU·V

PRVW�DEXQGDQW�DVVHW���FRQFHQWUDWHG�LQ�UXUDO�DUHDV��ZKHUH�WKH�EXON�RI�WKH�SRRU�SHRSOH�OLYH���RU�FRQFHQWUDWHG

RQ� WKRVH� DFWLYLWLHV�SURGXFWV� WKDW� DUH�PRVW� LPSRUWDQW� WR� WKH� SRRU·V� OLYLQJ� VWDQGDUGV�� UHODWLYHO\� OLWWOH� LV� VWLOO

NQRZQ�DERXW�ZKDW�FRQVWLWXWHV�SUR�SRRU�JURZWK��7KLV�SDSHU�VHHNV�WR�SURYLGH�D�FOHDU�DQG�VLPSOH�GHILQLWLRQ�RI

SUR�SRRU� JURZWK� ZKLFK� GUDZV� XSRQ� WKH� ODWHVW� ZRUN� RQ� SRYHUW\� GHFRPSRVLWLRQV�� ,W� ZLOO� VKRZ� KRZ� WKH

SRYHUW\�ELDV�RI�JURZWK�FDQ�EH�PHDVXUHG�E\�FRPSDULQJ� WKH� FKDQJH� LQ� WKH� DFWXDO� GLVWULEXWLRQ�RI�SHU� FDSLWD

LQFRPHV� �RU� FRQVXPSWLRQ� H[SHQGLWXUH�� EHWZHHQ� DQ\� WZR� SHULRGV� ZLWK� WKH� K\SRWKHWLFDO� FDVH� LQ� ZKLFK� DOO

LQGLYLGXDOV� H[SHULHQFH� WKH� VDPH�SURSRUWLRQDWH� LQFUHDVH� LQ� WKHLU� LQFRPHV� RU� FRQVXPSWLRQ� H[SHQGLWXUH��$Q

DSSOLFDWLRQ� WR� JURXSHG� GDWD� IURP� WZR� ,QGLDQ� VWDWHV� GHPRQVWUDWHV� KRZ� WKLV�PHWKRGRORJ\� FDQ� EH� XVHG� WR

DVVHVV�ZKHWKHU�SDVW�JURZWK�KDV�EHHQ�SUR�SRRU�RU�DQWL�SRRU�

���'(&20326,1*�&+$1*(6�,1�329(57<�,172�*52:7+�$1'

,1(48$/,7<�&20321(176

'DWW� DQG�5DYDOOLRQ� ������� DQG�.DNZDQL� ������� KDYH� VKRZQ� WKDW� WKH� FKDQJH� LQ� SRYHUW\� EHWZHHQ� DQ\� WZR

SHULRGV�FDQ�EH�GHFRPSRVHG�LQWR�D�FRPSRQHQW�GXH�WR�WKH�FKDQJH�LQ�PHDQ�LQFRPH�RU�H[SHQGLWXUH��NHHSLQJ

WKH�VKDSH�RI�WKH�GLVWULEXWLRQ�FRQVWDQW��DQG�D�FRPSRQHQW�GXH�WR�WKH�FKDQJH�LQ�LQHTXDOLW\��NHHSLQJ�WKH�PHDQ

FRQVWDQW���:HOO�GHILQHG�SRYHUW\�PHDVXUHV��VXFK�DV�WKH�KHDGFRXQW��SRYHUW\�JDS�DQG�VTXDUHG�SRYHUW\�JDS���FDQ

EH�ZULWWHQ�DV�D�IXQFWLRQ�RI�PHDQ�LQFRPH��µ���WKH�SRYHUW\�OLQH��]��DQG�D�VHW�RI�SDUDPHWHUV�RI�WKH�/RUHQ]�FXUYH
� ����
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6LPSOH�UXOHV�RI�WRWDO�GLIIHUHQWLDWLRQ�VKRZ�WKDW��LI�WKH�SRYHUW\�OLQH�LV�IL[HG�

                                                
��7KH�GHFRPSRVLWLRQ�GRHV�QRW�KDYH�WR�EH�SHUIRUPHG�XVLQJ�LQFRPH��DQ\�FDUGLQDO�ZHOIDUH�PHDVXUH�PD\�EH�XVHG��,Q�RXU
HPSLULFDO�DSSOLFDWLRQ��ZH�ZLOO�XVH�WKH�GLVWULEXWLRQ�RI�FRQVXPSWLRQ�H[SHQGLWXUH��EXW�IRU�FODULW\�ZH�PDLQWDLQ�WKH�XVXDO
FRQYHQWLRQ�RI�XVLQJ�´LQFRPHµ�WR�UHSUHVHQW�WKH�ZHOIDUH�PHDVXUH�
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7KXV� WKH� HYROXWLRQ� RI� WKH� LQFRPH�GLVWULEXWLRQ� RYHU� WLPH� FDQ� EH� WKRXJKW� RI� DV� D� MRXUQH\� DORQJ� D� SDWK� LQ

�µ� ��VSDFH��WKH�Q�GLPHQVLRQDO�VSDFH�ZKLFK�KDV�WKH�PHDQ�LQFRPH�DV�RQH�GLPHQVLRQ�DQG�WKH�SDUDPHWHUV�RI

WKH� /RUHQ]� FXUYH� DV� WKH� RWKHU� GLPHQVLRQV�� 7KH� VWDUWLQJ� SRLQW� RI� WKLV� MRXUQH\� LV� WKH� SRLQW�$� � �µ��� ��

FRUUHVSRQGLQJ� WR� WKH� LQLWLDO� PHDQ� DQG� GLVWULEXWLRQ� DQG� WKH� HQG� SRLQW� LV� WKH� SRLQW� %�  � �µ��� ��

FRUUHVSRQGLQJ� WR� WKH� ILQDO�PHDQ� DQG�GLVWULEXWLRQ��7KH� FKDQJH� LQ�SRYHUW\�EHWZHHQ�SHULRG� �� DQG� �� LV� WKHQ

JLYHQ�E\�WKH�OLQH�LQWHJUDO�DORQJ�WKH�SDWK�EHWZHHQ�$�DQG�%�

ZKHUH�µL� DQG� L� UHSUHVHQW� PHDQ� LQFRPH� DQG� WKH� SDUDPHWHUV� RI� WKH� GLVWULEXWLRQ� LQ� SHULRG� L�� DQG� V� LV� D

SDUDPHWHU�LQGLFDWLQJ�WKH�GLVWDQFH�WUDYHOOHG�EHWZHHQ�$�DQG�%����7KLV�HTXDWLRQ�PLUURUV�WKH�GHFRPSRVLWLRQ�IRU

WKH� LQVWDQWDQHRXV� FKDQJH� LQ� SRYHUW\� LQ� HTXDWLRQ� ����� ZLWK� WKH� ILUVW� LQWHJUDO� RQ� RI� WKH� ULJKW� KDQG� VLGH� RI

HTXDWLRQ� ���� UHSUHVHQWLQJ� WKH� FRPSRQHQW� GXH� WR� FKDQJHV� LQ� PHDQ� LQFRPH�� DQG� WKH� VHFRQG� LQWHJUDO

UHSUHVHQWLQJ�WKH�FRPSRQHQW�GXH�WR�WKH�FKDQJH�LQ�WKH�GLVWULEXWLRQ��

8QIRUWXQDWHO\��WKH�HYDOXDWLRQ�RI�WKH�WZR�LQWHJUDOV�LV�QRW�SRVVLEOH�VLQFH�WKH�YDOXHV�RI�µ�DQG� �EHWZHHQ

WKHLU� LQLWLDO� DQG� ILQDO� YDOXHV� DUH� XQNQRZQ��'DWW� DQG� 5DYDOOLRQ� ������� VXJJHVWHG� WKDW� WKH� ¶QDWXUDO·� ZD\� WR

DSSUR[LPDWH� WKH� ¶WUXH·� GHFRPSRVLWLRQ� LQ� HTXDWLRQ� ���� LV� WR� FKRRVH� WKH� LQLWLDO� PHDQ� DQG� GLVWULEXWLRQ� DV

UHIHUHQFH�SRLQWV�\LHOGLQJ�

P(µ2, 2) - P(µ1, 1) = [P(µ2, 1) - P(µ1, 1)]   + [P(µ1, 2) - P(µ1, 1)]
growth component inequality component

+ [ [P(µ2, 2) - P(µ1, 2)] - [P(µ2, 1) - P(µ1, 1)] ]
residual

+RZHYHU�� WKLV� GHFRPSRVLWLRQ� \LHOGV� D� UHVLGXDO� FRPSRQHQW�GXH� WR� WKH� FKRLFH� RI� SHULRG� �� DV� WKH� UHIHUHQFH

SHULRG��1RWH�WKDW�WKLV�UHVLGXDO�FRPSRQHQW� LV�HVVHQWLDOO\�GXH�WR�DQ� ¶LQGH[�QXPEHU�SUREOHP·��DQG�LV�HTXDO�WR

WKH�GLIIHUHQFH�EHWZHHQ�WKH�JURZWK�FRPSRQHQWV�PHDVXUHG�DW�WKH�ILQDO�DQG�LQLWLDO�GLVWULEXWLRQV��

                                                
��0RUH�SUHFLVHO\��V�LV�WKH�DUF�OHQJWK�RI�WKH�FXUYH�EHWZHHQ�$�DQG�%�
��,Q�IDFW�WKH�ILUVW�LQWHJUDO�LV�WKH�VXP�RI�WKH�LQVWDQWDQHRXV�FKDQJHV�LQ�SRYHUW\�GXH�WR�FKDQJHV�LQ�WKH�PHDQ�HYDOXDWHG�DW
HDFK�SRLQW�LQ�WKH�SDWK�DFWXDOO\�WDNHQ�EHWZHHQ�WKH�LQLWLDO�PHDQ�DQG�GLVWULEXWLRQ�DQG�WKH�ILQDO�PHDQ�DQG�GLVWULEXWLRQ�
6LPLODUO\�WKH�VHFRQG�LQWHJUDO�LV�WKH�VXP�RI�WKH�LQVWDQWDQHRXV�FKDQJHV�LQ�SRYHUW\�GXH�WR�WKH�FKDQJHV�LQ�WKH�GLVWULEXWLRQ
HYDOXDWHG�DW�HDFK�SRLQW�LQ�WKH�SDWK�
��(TXLYDOHQWO\�LW�LV�HTXDO�WR�WKH�GLIIHUHQFH�EHWZHHQ�WKH�LQHTXDOLW\�FRPSRQHQWV�PHDVXUHG�DW�WKH�ILQDO�DQG�LQLWLDO�PHDQV�
1RWH�DOVR�WKDW�WKH�UHVLGXDO�LQ�WKH�'DWW�DQG�5DYDOOLRQ�GHFRPSRVLWLRQ�H[LVWV�ZKHQHYHU�WKH�SRYHUW\�PHDVXUH�LV�QRW
VHSDUDEOH�EHWZHHQ�µ�DQG� �DQG�LV�QHLWKHU�DQ�¶HFRQRPHWULF·�UHVLGXDO�QRU�LV�LW�UHODWHG�WR�WKH�¶TXDOLW\�RI�WKH�GDWD·�
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.DNZDQL� ������� KDV� SURSRVHG� D� GHFRPSRVLWLRQ�ZKLFK� WDNHV� WKH� DYHUDJH� RI� WKH� JURZWK� FRPSRQHQWV

PHDVXUHG�DW�WKH�LQLWLDO�DQG�ILQDO�GLVWULEXWLRQV��DQG�WKH�DYHUDJH�RI�WKH�LQHTXDOLW\�FRPSRQHQWV�PHDVXUHG�DW�WKH

LQLWLDO� DQG� ILQDO� PHDQV�� 7KLV� UHVXOWV� LQ� DQ� H[DFW� EUHDNGRZQ� RI� WKH� FKDQJH� LQ� SRYHUW\� LQWR� JURZWK� DQG

LQHTXDOLW\�FRPSRQHQWV��WKHUHE\�HOLPLQDWLQJ�WKH�QHHG�IRU�D�UHVLGXDO�WHUP�

P(µ2, 2) - P(µ1, 1) = ½ [ [P(µ2, 1) - P(µ1, 1)]   +  [P(µ2, 2) - P(µ1, 2)] ]
growth component

+ ½ [ [P(µ1, 2) - P(µ1, 1)] + [P(µ2, 2) - P(µ2, 1)] ]
inequality component

ZKLFK�FDQ�EH�ZULWWHQ�DV�

∆P = ∆Pµ + ∆P
ZKHUH

∆3µ� JURZWK� FRPSRQHQW�� WKH� DYHUDJH� FKDQJH� LQ� D� SRYHUW\� PHDVXUH� GXH� WR� FKDQJHV� LQ� PHDQ

LQFRPH�KROGLQJ�LQHTXDOLW\�FRQVWDQW�DW�ERWK�WKH�LQLWLDO�DQG�ILQDO�GLVWULEXWLRQV�DQG

∆3 � � LQHTXDOLW\�FRPSRQHQW��WKH�DYHUDJH�FKDQJH�LQ�D�SRYHUW\�PHDVXUH�GXH�WR�FKDQJHV�LQ�LQHTXDOLW\

KROGLQJ�PHDQ�LQFRPH�FRQVWDQW�DW�ERWK�LWV�LQLWLDO�DQG�ILQDO�YDOXHV�

/LNH�DOO�H[DFW�GHFRPSRVLWLRQV�RI�FKDQJHV�LQ�SRYHUW\��.DNZDQL·V�DSSURDFK�LQYROYHV�DQ�DUELWUDU\�DOORFDWLRQ�RI

WKH� UHVLGXDO� FRPSRQHQW� EHWZHHQ� WKH� JURZWK� DQG� LQHTXDOLW\� FRPSRQHQWV�� %\� WKH� VDPH� WRNHQ�� KRZHYHU�

.DNZDQL·V�FKRLFH�RI�DQ�DYHUDJH�RI�WKH�WZR�FRPSRQHQWV�LV�DV�¶QDWXUDO·�D�FKRLFH�RI�UHIHUHQFH�SHULRG�DV�'DWW

DQG�5DYDOOLRQ·V�FKRLFH�RI�SHULRG���

7KH�JURZWK�DQG�LQHTXDOLW\�FRPSRQHQWV�RI�D�FKDQJH�LQ�SRYHUW\�PD\�HLWKHU�UHLQIRUFH�RU�FRXQWHUDFW�HDFK

RWKHU��7KXV�JURZWK�LQ�PHDQ�LQFRPH�PD\�UHGXFH�SRYHUW\��∆3µ�QHJDWLYH���ZKLOH�D�IDOO�LQ�LQHTXDOLW\�UHLQIRUFHV

LWV� LPSDFW� �∆3 �QHJDWLYH���&RQYHUVHO\��JURZWK� LQ�PHDQ� LQFRPHV�PLJKW�EH�DFFRPSDQLHG�E\�DQ� LQFUHDVH� LQ

LQHTXDOLW\� �∆3 �SRVLWLYH��� DQG� WKXV�FRXQWHUDFW� WKH�SRYHUW\� UHGXFLQJ� LPSDFW�RI� ULVLQJ� LQFRPHV��:KHWKHU� D

SRYHUW\�PHDVXUH�ULVHV�RU�IDOOV�EHWZHHQ�WZR�SHULRGV�FOHDUO\�GHSHQGV�RQ�WKH�VLJQV�DQG�DEVROXWH�PDJQLWXGHV�RI

WKH�JURZWK�DQG�LQHTXDOLW\�FRPSRQHQWV��+RZHYHU��UHJDUGOHVV�RI�ZKHWKHU�SRYHUW\�KDV�ULVHQ�RU�IDOOHQ�RYHUDOO��LW

VHHPV�LQWXLWLYHO\�UHDVRQDEOH�WR�VD\�WKDW�JURZWK�KDV�EHHQ�ELDVHG�DJDLQVW�WKH�SRRU�ZKHQHYHU�LW�FRLQFLGHV�ZLWK

DQ�LQFUHDVH�LQ�LQHTXDOLW\�²�VLQFH�D�JUHDWHU�UHGXFWLRQ�LQ�SRYHUW\�ZRXOG�KDYH�RFFXUUHG�LI�WKH�GLVWULEXWLRQDO�VKLIW

KDG�QRW�KDSSHQHG��0RUH�SUHFLVHO\��LI�WKH�DFWXDO�UHGXFWLRQ�LQ�SRYHUW\�LV�OHVV�WKDQ�WKH�UHGXFWLRQ�ZKLFK�ZRXOG

KDYH� RFFXUUHG�ZLWK� GLVWULEXWLRQDOO\� QHXWUDO� JURZWK�� WKHQ� JURZWK� KDV� DQ� DQWL�SRRU� ELDV�� &RQYHUVHO\�� LI� WKH

DFWXDO� UHGXFWLRQ� LQ�SRYHUW\�EHWZHHQ�WZR�SHULRGV� LV�JUHDWHU� WKDQ� WKH�UHGXFWLRQ�ZKLFK�ZRXOG�KDYH�RFFXUUHG

ZLWK�GLVWULEXWLRQDOO\�QHXWUDO�JURZWK��WKHQ�JURZWK�KDV�D�SUR�SRRU�ELDV�

:H�WKHUHIRUH�SURSRVH�WKDW�D�VLPSOH�DQG�LQWXLWLYH�PHDVXUH�RI�WKH�SRYHUW\�ELDV�RI�JURZWK��3%*��EHWZHHQ

WZR�SHULRGV�FDQ�EH�FDOFXODWHG�DV�

(6)

(5)
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3%*�  3RYHUW\�UHGXFWLRQ�ZLWK�GLVWULEXWLRQDOO\�QHXWUDO�JURZWK

²�3RYHUW\�UHGXFWLRQ�ZKLFK�DFWXDOO\�RFFXUUHG

 ∆3µ���∆3

 ��∆3

,I� WKH�3%*�LV�SRVLWLYH�� WKLV� LQGLFDWHV�D�SUR�SRRU�ELDV� WR�JURZWK�� ,I� LW� LV�QHJDWLYH�� JURZWK�KDV� DQ�DQWL�SRRU

ELDV��

7KH�3%*�PHDVXUH�DERYH�JLYHV�D�JRRG� LQGLFDWLRQ�RI� WKH�FKDQJH� LQ�SRYHUW\� UHVXOWLQJ�IURP�WKH�ELDV�RI

JURZWK�EHWZHHQ�DQ\�WZR�SHULRGV��+RZHYHU��FOHDUO\�WKH�PDJQLWXGH�RI�WKH�XQDGMXVWHG�3%*�ZLOO�GHSHQG�XSRQ

WKH� OHQJWK�RI� WLPH�EHWZHHQ�WKH� WZR�SHULRGV� LQ�TXHVWLRQ�� ,W�ZRXOG�EH�XVHIXO� WR�FRQVWUXFW� D�PHDVXUH�ZKLFK

GLVWLQJXLVKHV�EHWZHHQ�DQ�DQWL�SRRU�ELDV�RI�JURZWK�RI��VD\����SHU�FHQW�RYHU�ILYH�\HDUV��D�YHU\�VWURQJ�DQWL�SRRU

ELDV��DQG�DQ�DQWL�SRRU�ELDV�RI�JURZWK�RI���SHU�FHQW�RYHU����\HDUV��ZKLFK��DOWKRXJK�XQGHVLUDEOH��FRQVWLWXWHV�D

PXFK�OHVV�VHYHUH�ELDV�DJDLQVW�WKH�SRRU��

2QH�DSSURDFK�LV�VLPSO\�WR�GLYLGH�WKH�3%*�E\�WKH�QXPEHU�RI�\HDUV�EHWZHHQ�WKH�WZR�SHULRGV��+RZHYHU�

WKLV� DVVXPHV� WKDW� WKH� UHGXFWLRQ� LQ�SRYHUW\�KDV�EHHQ�XQLIRUP�EHWZHHQ� WKH� WZR�GDWHV� LQ�TXHVWLRQ��ZKLFK� LV

XQOLNHO\�WR�EH�WKH�FDVH��$QRWKHU�DSSURDFK�ZRXOG�EH�WR�DVVXPH�WKDW�FKDQJHV�LQ�SRYHUW\�IROORZ�DQ�H[SRQHQWLDO

JURZWK� SDWK��+RZHYHU�� LI� WKLV� DVVXPSWLRQ� LV�ZURQJ�� VWDQGDUG� JURZWK� DFFRXQWLQJ� DGMXVWPHQWV�ZLOO� QRW� EH

DSSURSULDWH��$�WKLUG�DSSURDFK�LV�WR�FDOFXODWH�WKH�SRYHUW\�ELDV�RI�JURZWK�DV�D�SURSRUWLRQ�RI�WKH�FKDQJH�ZKLFK

ZRXOG�KDYH�RFFXUUHG�ZLWK�GLVWULEXWLRQDOO\�QHXWUDO�JURZWK��6LQFH�WKH�VLJQ�RI�WKH�JURZWK�FRPSRQHQW�FKDQJHV

GHSHQGLQJ� RQ� ZKHWKHU� JURZWK� LV� SRVLWLYH� RU� QHJDWLYH�� RXU�1RUPDOLVHG� 3RYHUW\� %LDV� RI� *URZWK�PHDVXUH

GLYLGHV�WKH�3%*�DERYH�E\�WKH�DEVROXWH�YDOXH�RI�WKH�JURZWK�FRPSRQHQW�

7KH� EHQHILW� RI� WKLV� QRUPDOLVHG� 3%*�PHDVXUH� FDQ� EH� VHHQ� XVLQJ� D� VLPSOH� GLDJUDP�� )LJXUH� �� VKRZV� IRXU

GLIIHUHQW�FRPELQDWLRQV�RI�WKH�XQDGMXVWHG�3%*�DQG�WKH�JURZWK�FRPSRQHQW��7KH�ILUVW�DQG�IRXUWK�TXDGUDQWV

FRUUHVSRQG�WR�∆3µ�EHLQJ�SRVLWLYH��WKDW�LV�DQ�LQFUHDVH�LQ�SRYHUW\�GXH�WR�UHFHVVLRQ��ZKLOVW�WKH�VHFRQG�DQG�WKLUG

TXDGUDQWV�VKRZ�D�UHGXFWLRQ�LQ�SRYHUW\�GXH�WR�JURZWK��7KH�ILUVW�DQG�VHFRQG�TXDGUDQWV�FRUUHVSRQG�WR���∆3

�WKH�XQDGMXVWHG�3%*��EHLQJ�SRVLWLYH�L�H��D�SUR�SRRU�ELDV�WR�JURZWK��ZKLOH�WKH�WKLUG�DQG�IRXUWK�FRUUHVSRQG�WR

DQWL�SRRU�JURZWK�

&RQVLGHU� WKH� FDOFXODWLRQ� RI� WKH� JURZWK� DQG� LQHTXDOLW\� FRPSRQHQWV� IRU� WKUHH� GLIIHUHQW� FRXQWULHV� �RU

SURYLQFHV�VWDWHV��GHQRWHG�$��%�DQG�&�� ,I� WKH�FDOFXODWLRQ� IRU�FRXQWU\�$� UHIOHFWV� D� ILYH�\HDU�SHULRG�DQG� WKH

                                                
��$OWHUQDWLYH�GHILQLWLRQV�RI�SUR�SRRU�JURZWK�DUH�SRVVLEOH��:KLWH��������VXJJHVWV�WKDW�JURZWK�VKRXOG�EH�GHILQHG�DV�SUR�
SRRU�LI�WKH�LQFRPH�VKDUH�RI�WKH�SRRU�ULVHV�ZLWK�JURZWK���7KH�GLIILFXOW\�ZLWK�WKLV�LV�WKDW�WKH�GHILQLWLRQ�RI�ZKR�LV�SRRU�DOVR
FKDQJHV�ZLWK�JURZWK�DQG�VR�LW�LV�QRW�FOHDU�ZKHWKHU�ZH�VKRXOG�EH�ORRNLQJ�DW�WKH�LQFRPH�VKDUH�RI�WKRVH�ZKR�DUH�SRRU
EHIRUH�RU�DIWHU�WKH�FKDQJH��WKLV�LV�VLPLODU�WR�WKH�¶LQGH[�QXPEHU�SUREOHP·�PHQWLRQHG�HDUOLHU���:H�DOVR�SUHIHU�RXU�PHDVXUH
EHFDXVH�LW�ORRNV�DW�KRZ�FKDQJLQJ�WKH�VKDUH�RI�WKH�HQWLUH�/RUHQ]�FXUYH�LPSDFWV�XSRQ�WKH�SRYHUW\�PHDVXUH�UDWKHU�WKDQ
H[DPLQLQJ�WKH�VLQJOH�SRLQW�RQ�WKH�/RUHQ]�FXUYH�FRUUHVSRQGLQJ�WR�WKH�LQFRPH�VKDUH�RI�WKH�SRRU�

µP

P
PBG

∆

∆−
= Normalised

(8)

(7)
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FDOFXODWLRQ�IRU�FRXQWU\�%�UHIOHFWV�D����\HDU�SHULRG��WKH�XQDGMXVWHG�3%*�ZLOO�EH�PXFK�KLJKHU�IRU�FRXQWU\�%

WKDQ�IRU�FRXQWU\�$��+RZHYHU��VLQFH�$�DQG�%�OLH�RQ�WKH�VDPH�UD\�IURP�WKH�RULJLQ�LQ�)LJXUH����ERWK�FRXQWULHV

KDYH�WKH�VDPH�QRUPDOLVHG�3%*��1RZ�FRQVLGHU�D� WKLUG�FRXQWU\�&�� IRU�ZKLFK�GDWD� LV�DYDLODEOH� IRU����\HDUV�

&RPSDULQJ�FRXQWU\�$�DQG�FRXQWU\�&�E\�WKH�XQDGMXVWHG�3%*V�ZRXOG�VXJJHVW�WKDW�&·V�SRYHUW\�ELDV�LV�JUHDWHU�

+RZHYHU�� WKLV� PD\� VLPSO\� UHIOHFW� D� ORQJHU� SHULRG� RI� FRPSDULVRQ�� 7KH� QRUPDOLVHG� 3%*� PHDVXUH� VKRZV

FRXQWU\�$�WR�KDYH�D�VWURQJHU�SUR�SRRU�ELDV�WKDQ�FRXQWU\�&�GHVSLWH�D�VPDOOHU�XQDGMXVWHG�3%*�

���$33/,&$7,21

7KH�FDOFXODWLRQ�DQG�LQWHUSUHWDWLRQ�RI�WKH�3%*�DQG�QRUPDOLVHG�3%*�PHDVXUHV�DUH�LOOXVWUDWHG�ZLWK�UHIHUHQFH

WR�WKH�,QGLDQ�VWDWHV�RI�$QGKUD�3UDGHVK�DQG�8WWDU�3UDGHVK�EHWZHHQ������DQG��������2XU�FKRLFH�RI�$QGKUD

3UDGHVK�DQG�8WWDU�3UDGHVK�ZDV�PRWLYDWHG�E\�WKH�EURDG�VLPLODULWLHV�EHWZHHQ�WKH�WZR�VWDWHV��ERWK�VWDWHV�KDYH

ODUJH� SRSXODWLRQV� DQG� ODQG� DUHDV�� WKH\� KDG� VLPLODU� 6WDWH� 'RPHVWLF� 3URGXFWV� LQ� WKH� HDUO\� ����V� DQG

H[SHULHQFHG�VLPLODU�JURZWK�UDWHV�LQ�WKH�VXEVHTXHQW�WZR�GHFDGHV��1DJDUDM�HW�DO����������7KH�SHULRG�IURP�����

XQWLO������ZDV�RQH�RI�PRGHUDWHO\�UDSLG�JURZWK�WKURXJKRXW�,QGLD�

)RU�ERWK�VWDWHV��JURXSHG�GDWD�RQ�WKH�GLVWULEXWLRQ�RI�SHU�FDSLWD�FRQVXPSWLRQ�H[SHQGLWXUH�LQ�UXUDO�DUHDV

ZDV�REWDLQHG� IURP� WKH�6WDWH� OHYHO�GDWDEDVH�DVVHPEOHG�E\�g]OHU��'DWW� DQG�5DYDOOLRQ� ������� IURP�GLIIHUHQW

URXQGV�RI�WKH�,QGLDQ�1DWLRQDO�6DPSOH�6XUYH\��166���6XFK�JURXSHG�GDWD�RQ�WKH�GLVWULEXWLRQ�RI�H[SHQGLWXUH

�RU� LQFRPHV�� LV� DYDLODEOH� IURP� VHFRQGDU\� VRXUFHV�� VXFK� DV� VWDWLVWLFDO� \HDUERRNV�� IRU� PDQ\� GHYHORSLQJ

FRXQWULHV��+RZHYHU��WKH�,QGLDQ�166�GDWD�DVVHPEOHG�E\�g]OHU��'DWW�DQG�5DYDOOLRQ�LV�FRPPRQO\�UHJDUGHG�DV

RI� SDUWLFXODUO\� KLJK� TXDOLW\�� ,Q� DGGLWLRQ� %HOO� DQG� 5LFK� ������� KDYH� XVHG� WKH� VDPH� GDWD� VHW� WR� HVWLPDWH

HFRQRPHWULFDOO\�WKH�H[WHQW�WR�ZKLFK�JURZWK�LQ�,QGLD�EHWZHHQ���������DQG���������ZDV�ELDVHG�DJDLQVW�WKH

SRRU�� 2XU� DQDO\WLFDO� PHWKRG� WKHUHIRUH� SURYLGHV� D� XVHIXO� FRPSOHPHQW� WR� WKHLU� HFRQRPHWULF� DSSURDFK�

+RZHYHU��VLQFH�ZH�DUH�QRW�DWWHPSWLQJ�WR�HVWLPDWH�D�VWUXFWXUDO�PRGHO��ZH�DUH�QRW�LQKLELWHG�E\�WKH�JDSV�LQ�WKH

VXUYH\V�EHWZHHQ���������DQG���������ZKLFK�UHVWULFWHG�%HOO�DQG�5LFK�WR�DQ�HDUOLHU�SHULRG�RI�DQDO\VLV�

7KH� VRIWZDUH�� 329&$/� �&KHQ� HW� DO�� ������ ZDV� XVHG� WR� ILW� /RUHQ]� FXUYHV� WR� WKH� FRQVXPSWLRQ

GLVWULEXWLRQ� GDWD� IRU� ����� DQG� ����� XVLQJ� HLWKHU� WKH� JHQHUDOLVHG� TXDGUDWLF� RU� WKH� EHWD� PRGHO��� $IWHU

FDOFXODWLQJ�JURZWK�LQ�PHDQ�H[SHQGLWXUH�SHU�FDSLWD�IRU�HDFK�VWDWH�EHWZHHQ�WKH�WZR�\HDUV�� WKHLU�GLVWULEXWLRQV

IRU� �����ZHUH� WKHQ�SURMHFWHG� IRUZDUG� WR� ����� DVVXPLQJ� GLVWULEXWLRQDOO\� QHXWUDO� JURZWK��7KH� SURFHVV�ZDV

WKHQ� UHSHDWHG� VWDUWLQJ� ZLWK� WKH� GLVWULEXWLRQV� IRU� ����� DQG� SURMHFWLQJ� EDFNZDUGV� WR� ����� DVVXPLQJ

GLVWULEXWLRQDOO\�QHXWUDO� FRQWUDFWLRQ� �L�H�� QHJDWLYH� ¶JURZWK·���)RU� HDFK� GLVWULEXWLRQ� �DFWXDO� ������ DFWXDO� �����

IRUZDUG�SURMHFWHG������DQG�EDFNZDUG�SURMHFWHG�������WKH�KHDGFRXQW��SRYHUW\�JDS�DQG�VTXDUHG�SRYHUW\�JDS

ZHUH�FDOFXODWHG�XVLQJ�D�SRYHUW\�OLQH�RI�5V����SHU�FDSLWD�SHU�PRQWK�LQ�FRQVWDQW������WHUPV���7KH�FKDQJH�LQ

SRYHUW\� EHWZHHQ� ����� DQG� ����� ZDV� WKHQ� GHFRPSRVHG� LQWR� D� JURZWK� FRPSRQHQW� DQG� DQ� LQHTXDOLW\

                                                
��7KH�GDWD�IRU������UHODWHV�WR�2FWREHU������-XQH�������WKH�GDWD�IRU������UHODWHV�WR�WKH�ILQDQFLDO�\HDU�-XO\������-XQH
������+RZHYHU��ZH�UHIHU�WR������DQG������LQ�WKH�WH[W�IRU�VLPSOLFLW\�RI�H[SRVLWLRQ�
�$QGKUD�3UDGHVK·V�JURZWK�SHUIRUPDQFH�KDV�EHHQ�EHWWHU�WKDQ�WKDW�RI�8WWDU�3UDGHVK�ZKHQ�FRQVLGHUHG�RYHU�WKH�ORQJHU
SHULRG�RI���������������������
��6HH�'DWW�DQG�5DYDOOLRQ��������IRU�GHWDLOV�RI�WKH�JHQHUDOLVHG�TXDGUDWLF�DQG�EHWD�GLVWULEXWLRQV�
��7KLV�LV�WKH�SRYHUW\�OLQH�HVWLPDWHG�E\�WKH�,QGLDQ�3ODQQLQJ�&RPPLVVLRQ��������
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FRPSRQHQW�DFFRUGLQJ�WR�HTXDWLRQ������)RU�HDFK�SRYHUW\�PHDVXUH��WKH�XQDGMXVWHG�DQG�QRUPDOLVHG�SRYHUW\�ELDV

RI�JURZWK��3%*��ZHUH�WKHQ�FDOFXODWHG�XVLQJ�HTXDWLRQV�����DQG������DV�VKRZQ�LQ�7DEOH���

7DEOH�� � �7KH�3RYHUW\�%LDV�RI �*URZWK�IRU �$QGKUD�3UDGHVK�DQG�8WWDU �3UDGHVK

$QGKUD�3UDGHVK 8WWDU�3UDGHVK

3� 3� 3� 3� 3� 3�

&KDQJH�LQ�3RYHUW\��∆3� ������ ����� ����� ������ ����� �����

*URZWK�FRPSRQHQW��∆3�� ������ ����� ����� ������ ����� �����

,QHTXDOLW\�FRPSRQHQW��∆3 � ����� ����� ����� ���� ���� ����

8QDGMXVWHG�3%*���∆3 � ���� ���� ���� ����� ����� �����

1RUPDOLVHG�3%*���∆3 �_∆3�_� ���� ���� ���� ����� ����� �����

7DEOH���VKRZV� WKDW�ERWK�VWDWHV�VHFXUHG�VXEVWDQWLDO� UHGXFWLRQV� LQ�SRYHUW\�EHWZHHQ������DQG������ZLWK� WKH

SRYHUW\�KHDGFRXQW��3���LQ�$QGKUD�3UDGHVK�IDOOLQJ�E\����SHUFHQWDJH�SRLQWV��ZKLOVW�WKDW�LQ�8WWDU�3UDGHVK�IHOO

E\����SRLQWV��/DUJH�UHGXFWLRQV�FDQ�DOVR�EH�REVHUYHG� LQ� WKH�GHSWK�DQG�VHYHULW\�RI�SRYHUW\� LQ�HDFK�VWDWH�� DV

PHDVXUHG�E\�WKH�SRYHUW\�JDS��3���DQG�WKH�VTXDUHG�SRYHUW\�JDS��3���UHVSHFWLYHO\��'HFRPSRVLQJ�WKH�FKDQJH�LQ

SRYHUW\�LQWR�JURZWK�DQG�LQHTXDOLW\�FRPSRQHQWV�VKRZV�WKDW�PRVW�RI�WKH�FKDQJH�LQ�HDFK�SRYHUW\�PHDVXUH�LQ

HDFK� VWDWH� UHVXOWHG� IURP� JURZWK� LQ� WKH� PHDQ� FRQVXPSWLRQ� H[SHQGLWXUH�� +RZHYHU�� H[DPLQLQJ� WKH� 3%*V

VKRZV� WKDW� JURZWK� LQ�$QGKUD� 3UDGHVK� KDG� D� SUR�SRRU� ELDV�ZKHUHDV� JURZWK� LQ�8WWDU� 3UDGHVK�ZDV� ELDVHG

DJDLQVW�WKH�SRRU��7KH�QRUPDOLVHG�3%*V�VKRZ�WKDW�WKH�SUR�SRRU�ELDV�IRU�$QGKUD�3UDGHVK�ZDV�UHODWLYHO\�VPDOO

IRU�WKH�KHDGFRXQW��ZLWK�GLVWULEXWLRQDO�FKDQJH�FDXVLQJ�WKH�UHGXFWLRQ�LQ�WKH�KHDGFRXQW�WR�EH���SHU�FHQW�JUHDWHU

WKDQ�LW�ZRXOG�RWKHUZLVH�KDYH�EHHQ��+RZHYHU��WKH�LPSRUWDQFH�RI�GLVWULEXWLRQDO�FKDQJH�LQFUHDVHV�DV�RQH�ORRNV

DW�SRYHUW\�PHDVXUHV�ZKLFK�DUH�VHQVLWLYH�WR�WKH�GLVWULEXWLRQ�RI�H[SHQGLWXUH�EHORZ�WKH�SRYHUW\� OLQH��7KXV� LQ

$QGKUD�3UDGHVK��WKH�FKDQJH�LQ�WKH�GLVWULEXWLRQ�EHWZHHQ������DQG������UHVXOWHG�LQ�D�VTXDUHG�SRYHUW\�JDS���

SHU�FHQW�ORZHU�WKDQ�LW�ZRXOG�KDYH�EHHQ�KDG�JURZWK�EHHQ�GLVWULEXWLRQDOO\�QHXWUDO�

%\�FRQWUDVW��WKH�ZRUVHQLQJ�GLVWULEXWLRQ�LQ�8WWDU�3UDGHVK�UHGXFHG�WKH�JDLQV�ZKLFK�PLJKW�KDYH�RFFXUUHG�

(LJKWHHQ�SHU�FHQW�RI�WKH�UHGXFWLRQ�LQ�WKH�SRYHUW\�KHDGFRXQW�ZKLFK�ZRXOG�KDYH�UHVXOWHG�IURP�GLVWULEXWLRQDOO\

QHXWUDO�JURZWK�ZDV�IRUIHLWHG�GXH�WR�WKH�DQWL�SRRU�ELDV�RI�JURZWK��)XUWKHUPRUH�WKH�LPSDFW�RI�WKH�DQWL�SRRU

ELDV�LV�JUHDWHVW�IRU�WKH�SRRUHVW�KRXVHKROGV��ZLWK����SHU�FHQW�RI�WKH�SRWHQWLDO�UHGXFWLRQ�LQ�WKH�SRYHUW\�JDS�ORVW

DQG����SHU�FHQW�RI�WKH�UHGXFWLRQ�IRU�WKH�VTXDUHG�SRYHUW\�JDS��7KXV�LQ�8WWDU�3UDGHVK�WKH�DQWL�SRRU�ELDV�RI

JURZWK�KDV�VLJQLILFDQWO\�FXUWDLOHG�WKH�SRYHUW\�UHGXFWLRQ�ZKLFK�JURZWK�KDV�EURXJKW�
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)RU�WKH�KHDGFRXQW�PHDVXUH�RI�SRYHUW\�� LW� LV�DOVR�SRVVLEOH�WR�VKRZ�WKH�UHVXOWV�RI�WKH�3%*�FDOFXODWLRQV

JUDSKLFDOO\�� )LJXUH� �� VKRZV� WKH� FXPXODWLYH� GLVWULEXWLRQ� IXQFWLRQV� �&')�� IRU� FRQVXPSWLRQ� H[SHQGLWXUH� LQ

$QGKUD�3UDGHVK�LQ�������WRJHWKHU�ZLWK�WKH�DFWXDO�GLVWULEXWLRQ�LQ������DQG�WKH�GLVWULEXWLRQ�ZKLFK�ZRXOG�KDYH

UHVXOWHG�IURP�GLVWULEXWLRQDOO\�QHXWUDO�JURZWK��)LJXUHV���UHSHDWV�WKHVH�SORWV�IRU�8WWDU�3UDGHVK���

:KHQ�HFRQRPLF�JURZWK�RFFXUV��WKH�&')�ZLOO�VKLIW�WR�WKH�ULJKW�DV�SHU�FDSLWD�H[SHQGLWXUHV�LQFUHDVH��7KXV

LI�DOO�WKH�KRXVHKROGV�LQ�$QGKUD�3UDGHVK�KDG�H[SHULHQFHG�WKH�VDPH�SURSRUWLRQDWH�LQFUHDVH�LQ�WKHLU�SHU�FDSLWD

H[SHQGLWXUHV�DV�WKH�DYHUDJH�IRU�WKH�VWDWH�EHWZHHQ������DQG������WKHQ�WKH�&')�ZRXOG�KDYH�PRYHG�RXWZDUG

LQ� WKH�SDUDOOHO�PDQQHU� VKRZQ�E\� WKH������'LVW�1HXWUDO� OLQH� LQ�)LJXUH� ���7KLV� FRUUHVSRQGV� WR� WKH� FDVH� RI

GLVWULEXWLRQDOO\�QHXWUDO�JURZWK�XQGHU�ZKLFK�WKH�UHODWLYH�GLVWULEXWLRQ�RI�H[SHQGLWXUHV��DQG�WKHUHIRUH�DQ\�VFDODU

PHDVXUH� RI� LQHTXDOLW\�� GRHV� QRW� FKDQJH� IURP� LWV� LQLWLDO� YDOXH�� ,Q� $QGKUD� 3UDGHVK�� GLVWULEXWLRQDOO\� QHXWUDO

JURZWK�ZRXOG� KDYH� OHG� WR� D� IDOO� LQ� WKH� KHDGFRXQW� IURP� ��� SHU� FHQW� LQ� ����� WR� ��� SHU� FHQW� E\� ������ ,Q

FRQWUDVW��KDG�JURZWK�EHHQ�GLVWULEXWLRQDOO\�QHXWUDO�LQ�8WWDU�3UDGHVK�WKH�SRYHUW\�KHDGFRXQW�ZRXOG�KDYH�IDOOHQ

IURP����WR����SHU�FHQW�DV�VKRZQ�LQ�)LJXUH���

+RZHYHU��LW�ZRXOG�EH�YHU\�XQOLNHO\�WKDW�DOO�KRXVHKROGV�LQ�HDFK�6WDWH�H[SHULHQFH�WKH�VDPH�SURSRUWLRQDWH

LQFUHDVH�LQ�WKHLU�SHU�FDSLWD�H[SHQGLWXUH�OHYHOV��6R�)LJXUHV���DQG���DOVR�VKRZ�KRZ�WKH�DFWXDO�GLVWULEXWLRQ�RI

SHU� FDSLWD� H[SHQGLWXUH� FKDQJHG� EHWZHHQ� ����� DQG� ����� LQ� $QGKUD� 3UDGHVK� DQG� 8WWDU� 3UDGHVK�� 7KHVH

SDWWHUQV�RI�JURZWK�UHVXOWHG� LQ������SRYHUW\�KHDGFRXQWV�RI����DQG����SHU�FHQW� UHVSHFWLYHO\�� ,I�JURZWK�KDG

EHHQ�GLVWULEXWLRQDOO\�QHXWUDO�LQ�$QGKUD�3UDGHVK��WKH�KHDGFRXQW�ZRXOG�KDYH�IDOOHQ�E\����SHU�FHQW��ZKHUHDV�WKH

DFWXDO� SDWWHUQ� RI� JURZWK� UHVXOWHG� LQ� D� VOLJKWO\� JUHDWHU� GHFOLQH� RI� ��� SHU� FHQW�� %XW� LQ� 8WWDU� 3UDGHVK�

GLVWULEXWLRQDOO\�QHXWUDO�JURZWK�ZRXOG�KDYH�FDXVHG�WKH�KHDGFRXQW�WR�GHFOLQH�E\����SHU�FHQW�ZKHUHDV�RQO\�D���

SHU�FHQW�UHGXFWLRQ�ZDV�DFWXDOO\�DFKLHYHG����7KH�SUR�SRRU�SDWWHUQ�RI�JURZWK�LQ�$QGKUD�3UDGHVK�LV�VKRZQ�E\

WKH� DFWXDO� &')� IRU� ����� O\LQJ� EHORZ� WKDW� RI� WKH� GLVWULEXWLRQDOO\� QHXWUDO� SURMHFWLRQ� IRU� WKH� VDPH� \HDU�

6LPLODUO\� WKH�DQWL�SRRU�ELDV�RI�JURZWK� LQ�8WWDU�3UDGHVK�FDQ�EH� VHHQ� IURP� WKH� DFWXDO� GLVWULEXWLRQ� IRU� ����

O\LQJ�DERYH�WKDW�RI�WKH�GLVWULEXWLRQDOO\�QHXWUDO�SURMHFWLRQ�

7KH�UHODWLRQVKLS�EHWZHHQ�SRYHUW\��GLVWULEXWLRQ�DQG�JURZWK�FDQ�DOVR�EH�H[SORUHG�E\�H[DPLQLQJ�KRZ�WKH

*LQL� FRHIILFLHQWV� IRU� FRQVXPSWLRQ� H[SHQGLWXUH� FKDQJH� LQ� WKH� WZR� VWDWHV�� 7KLV� LV� DQ� LPSHUIHFW�PHWKRG� RI

DVVHVVPHQW��EHFDXVH�ZKHQ�FDOFXODWLQJ�SRYHUW\�PHDVXUHV�DQG�WKH�SRYHUW\�ELDV�RI�JURZWK�ZKDW�RQH�FDUHV�DERXW

LV�WKH�GLVWULEXWLRQ�EHORZ�WKH�SRYHUW\�OLQH�QRW�LQHTXDOLW\�RYHU�WKH�ZKROH�GLVWULEXWLRQ��,Q�DGGLWLRQ��XQOHVV�ILUVW�

RUGHU� /RUHQ]� GRPLQDQFH� KROGV� FKDQJHV� LQ� WKH� *LQL� FRHIILFLHQW� FDQ� EH� DPELJXRXV� DQG� PLVOHDGLQJ�

1RQHWKHOHVV�� WKH� IDFW� WKDW� WKH�*LQL� FRHIILFLHQW� IRU�$QGKUD�3UDGHVK�GHFOLQHG� IURP������ LQ� ����� WR������ LQ

����� VXJJHVWV� WKDW� WKH�SRYHUW\� UHGXFLQJ� LPSDFW�RI� JURZWK�ZDV� UHLQIRUFHG�E\� D� UHGXFWLRQ� LQ� LQHTXDOLW\�� ,Q

FRQWUDVW�� DQ� LQFUHDVH� LQ� LQHTXDOLW\� LQ�8WWDU�3UDGHVK�²�ZKHUH� WKH�*LQL� FRHIILFLHQW� URVH� IURP������ WR� �����²

SDUWLDOO\�FRXQWHUDFWHG�WKH�SRYHUW\�UHGXFLQJ�LPSDFW�RI�JURZWK�LQ�WKH�VWDWH�

                                                
���,Q�HDFK�ILJXUH��KRXVHKROGV�DUH�UDQNHG�LQ�RUGHU�RI�WKHLU�UHDO�SHU�FDSLWD�H[SHQGLWXUHV�DORQJ�WKH�KRUL]RQWDO�D[LV��ZKLOH�WKH
YHUWLFDO�D[LV�VKRZV�WKH�FXPXODWLYH�SHUFHQWDJH�RI�KRXVHKROGV�ZLWK�PRQWKO\�FRQVXPSWLRQ�H[SHQGLWXUHV�EHORZ�WKH�YDOXH
VKRZQ�RQ�WKH�KRUL]RQWDO�D[LV��7KXV�ZKHQ�D�YHUWLFDO�OLQH�FRUUHVSRQGLQJ�WR�WKH�SRYHUW\�OLQH��5XSHHV����SHU�PRQWK��LV
GUDZQ��WKH�KHDGFRXQW�FDQ�EH�UHDG�RII�WKH�YHUWLFDO�D[LV�
���7KHVH�ILJXUHV�DUH�VOLJKWO\�GLIIHUHQW�IURP�WKRVH�VKRZQ�LQ�7DEOH���VLQFH�WKH\�RQO\�FRQVLGHU�WKH�GLIIHUHQFH�EHWZHHQ�WKH
SRYHUW\�UHGXFWLRQ�DFWXDOO\�DFKLHYHG�DQG�WKH�GLVWULEXWLRQDOO\�QHXWUDO�IRUZDUG�SURMHFWLRQ��ZKHUHDV�WKRVH�LQ�7DEOH���DYHUDJH
WKH�IRUZDUG�DQG�EDFNZDUG�SURMHFWLRQV��+RZHYHU��WKH�FRQFOXVLRQV�UHPDLQ�WKH�VDPH�
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7KLV�SDSHU�KDV�GHPRQVWUDWHG�KRZ��IRU�D�ZLGHO\�XVHG�FODVV�RI�SRYHUW\�PHDVXUHV��WZR�VLPSOH�PHDVXUHV�RI�WKH

SRYHUW\�ELDV�RI�JURZWK��3%*��FDQ�EH�FDOFXODWHG�E\�GHGXFWLQJ�WKH�FKDQJH�LQ�SRYHUW\�SURGXFHG�E\�WKH�DFWXDO

SDWWHUQ� RI� JURZWK� IURP� WKDW� ZKLFK� ZRXOG� KDYH� EHHQ� SURGXFHG� E\� GLVWULEXWLRQDOO\� QHXWUDO� JURZWK� DQG

QRUPDOLVLQJ�WKH�UHVXOW��$Q�DSSOLFDWLRQ�WR�GDWD�IURP�WZR�,QGLDQ�VWDWHV�VKRZV�WKDW�JURZWK�EHWZHHQ������DQG

����� LQ�$QGKUD�3UDGHVK�ZDV�PRGHUDWHO\�SUR�SRRU�ZKLOVW� JURZWK� LQ�8WWDU�3UDGHVK�ZDV� ELDVHG� DJDLQVW� WKH

SRRU�RYHU�WKH�VDPH�SHULRG��3XW�GLIIHUHQWO\��FKDQJHV�LQ�LQHTXDOLW\�UHLQIRUFHG�WKH�SRYHUW\�UHGXFLQJ�LPSDFW�RI

HFRQRPLF�JURZWK�LQ�$QGKUD�3UDGHVK��EXW�UHGXFHG�LW�LQ�8WWDU�3UDGHVK�

)RXU� FDYHDWV� WR� WKH� XVH� RI� WKH� 3%*� PHDVXUHV� VKRXOG� EH� QRWHG�� )LUVW�� WKH� 3%*�� OLNH� WKH� SRYHUW\

PHDVXUHV� XVHG� LQ� WKHLU� FDOFXODWLRQ�� LJQRUHV� WKH� ZHOIDUH� RI� KRXVHKROGV� DERYH� WKH� SRYHUW\� OLQH�� 7KXV� LI� D

GLVWULEXWLRQDO�FKDQJH�UHGXFHG�LQHTXDOLW\�DPRQJVW�WKH�SRRU�ZKLOH�VLPXOWDQHRXVO\�LQFUHDVLQJ�LQHTXDOLW\�IRU�WKH

SRSXODWLRQ�DV�D�ZKROH��WKH�3%*�ZRXOG�LQWHUSUHW�WKLV�DV�D�SUR�SRRU�VKLIW�LQ�WKH�GLVWULEXWLRQ��6HFRQG��WKH�3%*

PHDVXUHV�DUH�¶JHQGHU�EOLQG·�²�LQGHHG�WKH\�GR�QRW�FRQVLGHU�DQ\�DVSHFW�RI�WKH�LQWUD�KRXVHKROG�GLVWULEXWLRQ�RI

ZHOIDUH�� ,W� LV�� XQIRUWXQDWHO\�� QRW� SRVVLEOH� WR� ¶JHW� LQVLGH� WKH� KRXVHKROG·� XVLQJ� WKH� W\SHV� RI� JURXSHG

GLVWULEXWLRQDO� GDWD� WKDW� WKLV� PHWKRGRORJ\� �DORQJ� ZLWK� DOO� SUHYLRXV� JURZWK�LQHTXDOLW\� GHFRPSRVLWLRQV�

HPSOR\V�

7KLUG�� DQG�SHUKDSV�PRVW� LPSRUWDQWO\�� JUHDW� FDUH�PXVW�EH� WDNHQ� LQ� WKH�XVH�RI� WKH�3%*�PHDVXUHV� IRU

DVVHVVLQJ� EXGJHWDU\� VSHQGLQJ� SULRULWLHV� RU� WKH� HIILFDF\� RI� DQWL�SRYHUW\� SROLF\�� 7KLV� LV� EHFDXVH� FKDQJHV� LQ

PHDQ� LQFRPH� DQG� WKH� GLVWULEXWLRQ� RI� LQFRPH� DOUHDG\� UHIOHFW� WKH� LQIOXHQFH� RI� ERWK� LQLWLDO� FRQGLWLRQV� DQG

H[LVWLQJ�SROLF\� LQWHUYHQWLRQV��7KXV� LI�JURZWK�EHWZHHQ�WZR�SHULRGV�KDV�KDG�DQ�DQWL�SRRU�ELDV� WKLV�GRHV�QRW

QHFHVVDULO\� PHDQ� WKDW� SROLF\� LQWHUYHQWLRQV� EHWZHHQ� WKH� SHULRGV� KDYH� EHHQ� DQWL�SRRU�� LW� LV� SRVVLEOH� WKDW

LQWHUYHQWLRQV�PD\�KDYH�RIIVHW�DQ�HYHQ�ODUJHU�DQWL�SRRU�ELDV�WR�JURZWK��&RQYHUVHO\�D�SUR�SRRU�ELDV�WR�JURZWK

LV�QRW�QHFHVVDULO\� LQGLFDWLYH�RI�JRRG�SROLF\��7R�DVVHVV� WKH� LPSDFW�RI�SROLF\� LQWHUYHQWLRQV�RQ�SRYHUW\� D� IXOO

FRXQWHUIDFWXDO�DQDO\VLV�LV�UHTXLUHG�

)LQDOO\��WKH�3%*�LV�QRW�GHVLJQHG�WR�JLYH�DQ\�LQGLFDWLRQ�RI�WKH�WUDGH�RIIV�ZKLFK�PD\��RU�PD\�QRW��H[LVW

EHWZHHQ�SROLFLHV�DLPHG�DW�LQFUHDVLQJ�JURZWK�DQG�WKRVH�DWWHPSWLQJ�WR�LPSURYH�GLVWULEXWLRQ��1RQHWKHOHVV��LW�LV

KRSHG�WKDW� WKH�PHWKRGRORJ\�SURSRVHG� LQ� WKLV�SDSHU�GRHV�SURYLGH�D�VLPSOH�DQG� LQWXLWLYH�ZD\� WR�DVVHVV� WKH

H[WHQW�WR�ZKLFK�HFRQRPLF�JURZWK�KDV�EHHQ�ELDVHG�WRZDUGV�WKH�SRRU�
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Cumulative Distribution of Per Capita Expenditure Andhra Pradesh
1973 Actual,1989 Actual,1989 DistNeutral
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Cumulative Distribution of Per Capita Expenditure Uttar Pradesh
1973 Actual,1989 Actual,1989 DistNeutral
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%HOO�� &�� DQG� 5LFK�� 5� ¶5XUDO� SRYHUW\� DQG� DJJUHJDWH� DJULFXOWXUDO� SHUIRUPDQFH� LQ� SRVW�LQGHSHQGHQFH� ,QGLD·

2[IRUG�%XOOHWLQ�RI�(FRQRPLFV�DQG�6WDWLVWLFV��9RO�������������

&KHQ��6���'DWW��*�� DQG�5DYDOOLRQ��0��������� ¶329&$/��$�SURJUDP�IRU� FDOFXODWLQJ�SRYHUW\�PHDVXUHV� IURP

JURXSHG�GDWD·��PLPHR��3ROLF\�5HVHDUFK�'HSDUWPHQW��:DVKLQJWRQ�'&��:RUOG�%DQN

&KHQHU\�� +��� HW� DO��� ������5HGLVWULEXWLRQ� ZLWK� *URZWK�� 3ROLFLHV� WR� ,PSURYH� ,QFRPH�'LVWULEXWLRQ� LQ

'HYHORSLQJ�&RXQWULHV�LQ�WKH�&RQWH[W�RI�(FRQRPLF�*URZWK��/RQGRQ��:RUOG�%DQN�DQG�,QVWLWXWH

RI�'HYHORSPHQW�6WXGLHV�

'DWW��*���DQG�5DYDOOLRQ��0���������¶*URZWK�DQG�UHGLVWULEXWLRQ�FRPSRQHQWV�RI�FKDQJHV�LQ�SRYHUW\�PHDVXUHV�

$� GHFRPSRVLWLRQ� ZLWK� DSSOLFDWLRQV� WR� %UD]LO� DQG� ,QGLD� LQ� WKH� ����V·�� -RXUQDO� RI� 'HYHORSPHQW

(FRQRPLFV��9RO������������

'HSDUWPHQW�IRU�,QWHUQDWLRQDO�'HYHORSPHQW��������(OLPLQDWLQJ�:RUOG�3RYHUW\��$�&KDOOHQJH�IRU�WKH���VW

&HQWXU\��/RQGRQ��'HSDUWPHQW�IRU�,QWHUQDWLRQDO�'HYHORSPHQW�

.DNZDQL��1���������¶3RYHUW\�DQG�HFRQRPLF�JURZWK�ZLWK�DSSOLFDWLRQ�WR�&{WH�'
,YRLUH·��5HYLHZ�RI�,QFRPH

DQG�:HDOWK��9RO�����1R�����������

.DNZDQL��1���������¶2Q�PHDVXULQJ�JURZWK�DQG�LQHTXDOLW\�FRPSRQHQWV�RI�FKDQJHV�LQ�SRYHUW\�ZLWK�DSSOLFDWLRQ

WR� 7KDLODQG·��'LVFXVVLRQ� 3DSHU� 1R� ������� 6FKRRO� RI� (FRQRPLFV�� � 6\GQH\�� 8QLYHUVLW\� RI� 1HZ

6RXWK�:DOHV�

1DJDUDM�� 5��� 9DURXGDNLV�� $��� HW� DO��� ������ /RQJ�UXQ� *URZWK� 7UHQGV� DQG� &RQYHUJHQFH� DFURVV� ,QGLDQ

6WDWHV��3DULV��2(&'�'HYHORSPHQW�&HQWUH�

g]OHU��%���'DWW��*�� DQG�5DYDOOLRQ��0��� ������ ¶$� GDWDEDVH� RQ�SRYHUW\� DQG� JURZWK� LQ� ,QGLD·��PLPHR��3ROLF\

5HVHDUFK�'HSDUWPHQW��:DVKLQJWRQ�'&��:RUOG�%DQN�

:KLWH��+���������¶*OREDO�SRYHUW\�UHGXFWLRQ��DUH�ZH�KHDGLQJ�LQ�WKH�ULJKW�GLUHFWLRQ"·��-RXUQDO�RI�,QWHUQDWLRQDO

'HYHORSPHQW��9RO������������

:RUOG�%DQN��������:RUOG�'HYHORSPHQW�5HSRUW�������:DVKLQJWRQ�'&��:RUOG�%DQN�


