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FHQWUH�DQG�VWDUWHG�ZRUN�LQ�+HOVLQNL��)LQODQG�LQ�������7KH�SXUSRVH�RI�WKH�,QVWLWXWH
LV� WR� XQGHUWDNH� DSSOLHG� UHVHDUFK� DQG� SROLF\� DQDO\VLV� RQ� VWUXFWXUDO� FKDQJHV
DIIHFWLQJ� WKH�GHYHORSLQJ�DQG� WUDQVLWLRQDO�HFRQRPLHV�� WR�SURYLGH�D� IRUXP� IRU� WKH
DGYRFDF\� RI� SROLFLHV� OHDGLQJ� WR� UREXVW�� HTXLWDEOH� DQG� HQYLURQPHQWDOO\
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7KLV�SDSHU�H[SORUHV� WKH� LPSDFWV�RI� LQIRUPDWLRQ� WHFKQRORJ\� LQYHVWPHQW�RQ
HFRQRPLF�JURZWK�LQ�D�FURVV�VHFWLRQ�RI����FRXQWULHV� LQ� WKH�SHULRG��������
E\�DSSO\LQJ�DQ�H[SOLFLW�PRGHO�RI�HFRQRPLF�JURZWK��WKH�DXJPHQWHG�YHUVLRQ
RI� WKH� QHRFODVVLFDO� �6RORZ�� JURZWK� PRGHO�� 7KH� UHVXOWV� EDVHG� RQ� WKH� IXOO
VDPSOH� RI� ��� FRXQWULHV� LQGLFDWH� WKDW� SK\VLFDO� FDSLWDO� LV� D� NH\� IDFWRU� LQ
HFRQRPLF�JURZWK�LQ�ERWK�GHYHORSHG�DQG�GHYHORSLQJ�FRXQWULHV��,WV�LQIOXHQFH
LV� HYHQ� ELJJHU� WKDQ� ZKDW� LV� LPSOLHG� E\� WKH� LQFRPH� VKDUH� RI� FDSLWDO� LQ
QDWLRQDO� LQFRPH� DFFRXQWV�� %XW� QHLWKHU� KXPDQ� FDSLWDO� QRU� LQIRUPDWLRQ
WHFKQRORJ\�VHHPV�WR�KDYH�D�VLJQLILFDQW�LPSDFW�RQ�*'3�JURZWK��+RZHYHU�
LQYHVWPHQW� LQ� LQIRUPDWLRQ� WHFKQRORJ\�KDV�D�VWURQJ� LQIOXHQFH�RQ�HFRQRPLF
JURZWK�LQ�WKH�VPDOOHU�VDPSOH�RI����GHYHORSHG��2(&'��FRXQWULHV��,WV�LPSDFW
LV�DOPRVW�DV�ODUJH�DV�WKDW�RI�WKH�UHVW�RI�WKH�FDSLWDO�VWRFN��%XW�VLQFH�WKH�VKDUH
RI� ,7� LQYHVWPHQW� LQ�*'3�� DOWKRXJK�JURZLQJ�� LV� VWLOO�PXFK� ORZHU� WKDQ� WKH
VKDUH�RI�QRQ�,7�LQYHVWPHQW��WKH�QHW�VRFLDO�UHWXUQ�WR�,7�FDSLWDO�LV�PXFK�ODUJHU
WKDQ� WKH� UHWXUQ� WR� QRQ�,7� FDSLWDO�� ������ SHU� FHQW� YHUVXV� �� SHU� FHQW�
UHVSHFWLYHO\��7KH� HVWLPDWHG� UHWXUQ� LV� YHU\� KLJK�� DERXW� WZLFH� WKH� UHWXUQ� WR
HTXLSPHQW� LQYHVWPHQW� DQG� ������ WLPHV� WKH� UHWXUQ� WR� 5	'� REWDLQHG� LQ
VLPLODU�PRGHOV�DV�WKH�RQH�DSSOLHG�KHUH�

.H\ZRUGV�� LQIRUPDWLRQ� WHFKQRORJ\�� HFRQRPLF� JURZWK�� SURGXFWLYLW\
SDUDGR[��HPSLULFV�RI�HFRQRPLF�JURZWK

-(/�&ODVVLILFDWLRQ��2����2����2����2��
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7KH�RIWHQ�DGYRFDWHG�YLHZ�WKDW�LQIRUPDWLRQ�WHFKQRORJ\�ZLOO�FKDQJH�WKH�ZRUOG
PXVW�VWHP�IURP�WKH�EDVLF�SUHPLVH�WKDW�FRPSXWLQJ�DQG�LQIRUPDWLRQ�SURFHVVLQJ
HTXLSPHQW� KDV� D� YLVLEOH� LPSDFW� RQ� SURGXFWLYLW\� DQG� LQFRPH��:KLOH� WKHUH� LV
VXEVWDQWLDO� HYLGHQFH� WKDW� QHZ� LQIRUPDWLRQ� WHFKQRORJLHV� DUH� LQ� PDQ\� ZD\V
WUDQVIRUPLQJ�WKH�RSHUDWLRQV�RI�PRGHUQ�HFRQRPLHV��WKH�LPSDFWV�RQ�SURGXFWLYLW\
DQG� HFRQRPLF� JURZWK� KDYH� EHHQ� PXFK� KDUGHU� WR� GHWHFW�� $OWKRXJK� DQ
LQFUHDVLQJ� QXPEHU� RI� PLFUR�HFRQRPHWULF� VWXGLHV� ILQG� D� SRVLWLYH� FRUUHODWLRQ
EHWZHHQ�,7�LQYHVWPHQW�DQG�YDULRXV�PHDVXUHV�RI�HFRQRPLF�SHUIRUPDQFH�DFURVV
ILUPV�LQ�LQGXVWULDO�FRXQWULHV��VHH��H�J���%U\QMROIVVRQ�DQG�+LWW�������/HKU�DQG
/LFKWHQEHUJ� >IRUWKFRPLQJ@� IRU� HYLGHQFH� RQ� WKH�86�� DQG� *UHHQDQ��0DLUHVVH
DQG�7RSLRO�%HQVDLG�>IRUWKFRPLQJ@�IRU�)UDQFH���GLVDSSRLQWPHQW�LQ�LQIRUPDWLRQ
WHFKQRORJ\�LV�FKURQLFOHG�LQ�PDQ\�PDFUR�HFRQRPLF�VWXGLHV�GLVFORVLQJ�D�QRQ�
H[LVWLQJ� RU� HYHQ� QHJDWLYH� FRUUHODWLRQ� EHWZHHQ� ,7� LQYHVWPHQW� DQG� HFRQRP\�
ZLGH�SURGXFWLYLW\��IRU�D�VXUYH\��VHH�%U\QMROIVVRQ�DQG�<DQJ�������

0RVW�RI� WKLV�PDFUR�OHYHO�HYLGHQFH� LV� IRU� WKH�86�HFRQRP\��EXW�0RWRKDVKL
�������IRXQG�WKDW�WKH�FRUUHODWLRQ�EHWZHHQ�SURGXFWLYLW\�DQG�WKH�,7�LQWHQVLW\
RI� WKH�FDSLWDO�VWRFN�LV�ZHDN�DOVR�LQ�ILYH�RWKHU�2(&'�FRXQWULHV��*LYHQ�WKH
VPDOO�QXPEHU�RI�VWXGLHV�RQ�RWKHU�FRXQWULHV�� LW� LV�KDUG� WR� LQIHU�ZKHWKHU�WKH

SURGXFWLYLW\� SDUDGR[
� LV� D� IHDWXUH� XQLTXH� WR� WKH� 86� DQG� VRPH� RWKHU
DGYDQFHG�2(&'�HFRQRPLHV�RU�ZKHWKHU�LW� LV�D�PRUH�JHQHUDO�SKHQRPHQRQ�
7KLV� FRQFHQWUDWLRQ� RI� UHVHDUFK� RQ� WKH� 86� LV� TXLWH� VXUSULVLQJ� DJDLQVW� WKH
EDFNJURXQG� RI� WKH� YROXPLQRXV� OLWHUDWXUH� H[SODLQLQJ� FURVV�FRXQWU\
GLIIHUHQFHV� LQ� SURGXFWLYLW\� DQG� HFRQRPLF� JURZWK� �VHH�� H�J��� 'XUODXI� DQG
4XDK������IRU�D�VXUYH\�RI�WKH�ILHOG���7KH�UHDVRQ�IRU�WKH�ODFN�RI�LQWHUHVW�LQ
WKH� UROH� RI� LQIRUPDWLRQ� WHFKQRORJ\� PXVW� EH� WKH� VLPSOH� IDFW� WKDW� ,7
LQYHVWPHQW�LV�QRW�D�YDULDEOH�LQFOXGHG�LQ�DQ\�RI�WKH�GDWDVHWV�ZKLFK�KDYH�EHHQ
XVHG�LQ�WKHVH�VWXGLHV�

'HZDQ� DQG�.UDHPHU
V� �IRUWKFRPLQJ�� UHFHQW� VWXG\� LV� D� QRWDEOH� H[FHSWLRQ�
7KH\�KDYH�HVWLPDWHG�DQ�LQWHU�FRXQWU\�&REE�'RXJODV�SURGXFWLRQ�IXQFWLRQ²
ZLWK�*'3�DV�RXWSXW�DQG�,7�FDSLWDO��QRQ�,7�FDSLWDO�DQG�ODERXU�DV�LQSXWV²E\
SRROLQJ�DQQXDO�GDWD�IURP����FRXQWULHV�RYHU�WKH�SHULRG������������'DWD�RQ
*'3� DQG� QRQ�,7� FDSLWDO� DUH� IURP� WKH� PRVW� UHFHQW� YHUVLRQ� RI� WKH� 3HQQ
:RUOG�7DEOH�GHYHORSHG�E\�6XPPHUV�DQG�+HVWRQ���������$�PHDVXUH�RI�,7
FDSLWDO� LV� FRQVWUXFWHG� IURP� LQIRUPDWLRQ�� SURYLGHG� E\� ,QWHUQDWLRQDO� 'DWD
&RUSRUDWLRQ��,'&���RQ�WKH�YDOXH�RI�,7�VKLSPHQWV��ZKLFK�LV�WKH�UHYHQXH�SDLG
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WR� YHQGRUV� IRU� KDUGZDUH�� GDWD� FRPPXQLFDWLRQ� HTXLSPHQW�� VRIWZDUH� DQG
FRPSXWHU� VHUYLFHV�� &RPSXWHU� DQG� VRIWZDUH� SULFH� LQGLFHV� DUH� DSSOLHG� LQ
FRQYHUWLQJ� WKHVH�GDWD� IURP�FXUUHQW� WR� FRQVWDQW�GROODUV�� ,7� VSHQGLQJ� IORZV
DUH� DJJUHJDWHG� LQWR� QHW� FDSLWDO� VWRFNV� E\� XVLQJ� GHSUHFLDWLRQ� SURILOHV
SURYLGHG�E\�WKH�%XUHDX�RI�(FRQRPLF�$QDO\VLV�

'HZDQ�DQG�.UDHPHU
V��IRUWKFRPLQJ��UHVXOWV�LQGLFDWH�WKDW�WKH�UHWXUQV�RQ�,7
FDSLWDO�DUH�SRVLWLYH�DQG�VWDWLVWLFDOO\�VLJQLILFDQW�IRU�GHYHORSHG�FRXQWULHV��EXW
QRQ�VLJQLILFDQW� IRU� GHYHORSLQJ� FRXQWULHV�� )RU� GHYHORSHG� FRXQWULHV�� WKH
RXWSXW�HODVWLFLWLHV�RI�,7�FDSLWDO��QRQ�,7�FDSLWDO�DQG�ODERXU�DUH�������������
DQG��������UHVSHFWLYHO\��7KXV��D����SHU�FHQW�LQFUHDVH�LQ�WKH�,7�FDSLWDO�VWRFN
LQFUHDVHV�RXWSXW�E\������SHU�FHQW��7KLV�HVWLPDWH� LPSOLHV� WKDW� WKH�PDUJLQDO
VRFLDO� SURGXFW�RI� ,7� FDSLWDO� OLHV� LQ� WKH� UDQJH�RI���� WR�����SHU� FHQW� LI� WKH
VKDUH�RI�,7�FDSLWDO� LQ� WKH�WRWDO�FDSLWDO�VWRFN�LV�DVVXPHG�WR�EH�����SHU�FHQW
DQG� LI� WKH� YDOXH� RI� WKH� FDSLWDO� RXWSXW� UDWLR� LV� EHWZHHQ� �� DQG� ��� )RU� WKH
DYHUDJH� YDOXHV� RI� WKHVH� YDULDEOHV� LQ� 'HZDQ� DQG� .UDHPHU
V� VDPSOH�� WKH
UHWXUQ�WR�,7�FDSLWDO�LV����SHU�FHQW��7KH\�IXUWKHU�HVWLPDWH�WKDW�LQ����������
,7�FDSLWDO�KDV�DFFRXQWHG�IRU�DERXW����SHU�FHQW�RI�WKH�DYHUDJH�*'3�JURZWK
LQ�WKH�GHYHORSHG�FRXQWULHV�RI�WKHLU�VDPSOH�DQG�IRU�DERXW����SHU�FHQW�RI�*'3
JURZWK�LQ�WKH�8QLWHG�6WDWHV�

%\� FRQWUDVW�� 'HZDQ� DQG� .UDHPHU
V� �IRUWKFRPLQJ�� UHVXOWV� VKRZ� WKDW� LQ
GHYHORSLQJ� FRXQWULHV� QRQ�,7� FDSLWDO� LQYHVWPHQWV� DUH� TXLWH� SURGXFWLYH
ZKHUHDV� ,7� LQYHVWPHQWV�DUH�QRW��7KH�RXWSXW�HODVWLFLW\�RI�QRQ�,7�FDSLWDO� LV
������EXW�WKH�,7�HODVWLFLW\�LV�VWDWLVWLFDOO\�LQGLVWLQJXLVKDEOH�IURP�]HUR���7KLV
ILQGLQJ�OHDGV�WKH�DXWKRUV�WR�FRQFOXGH�WKDW�D�VXEVWDQWLYH�EDVH�RI�FDSLWDO�VWRFN
DQG�LQIUDVWUXFWXUH�LV�D�SUHUHTXLVLWH�IRU�,7�LQYHVWPHQWV�WR�EH�SURGXFWLYH�

2QH�ZHDNQHVV�RI� WKH�'HZDQ�DQG�.UDHPHU� �IRUWKFRPLQJ��VWXG\� LV� WKH� IDFW
WKDW�KXPDQ�FDSLWDO� LV�QRW� LQFOXGHG� LQ� WKH�SURGXFWLRQ� IXQFWLRQ��7KH� UHVXOWV
REWDLQHG� IRU� GHYHORSHG� FRXQWULHV� DUH� OLNHO\� WR� EH� TXLWH� VHQVLWLYH� WR� LWV
LQFOXVLRQ�� VLQFH�� DV� ZLOO� EH� VKRZQ� EHORZ�� LQYHVWPHQW� LQ� LQIRUPDWLRQ
WHFKQRORJ\�LV�UDWKHU�VWURQJO\�FRUUHODWHG�ZLWK�LQYHVWPHQW� LQ�KXPDQ�FDSLWDO�
'HZDQ� DQG� .UDHPHU
V� FRQFOXVLRQV� RQ� WKH� FRQWULEXWLRQ� RI� LQIRUPDWLRQ
WHFKQRORJ\� FDSLWDO� WR� *'3� JURZWK� DOVR� VHHP� WR� EH� JURVVO\� DW� RGGV� ZLWK
RWKHU� JURZWK� DFFRXQWLQJ� VWXGLHV�� 7KHLU� HVWLPDWH� RI� ��� SHU� FHQW� DYHUDJH
FRQWULEXWLRQ� WR� JURZWK� LQ� GHYHORSHG� FRXQWULHV� LV� PXFK� KLJKHU� WKDQ� ZKDW
6LFKHO��������KDV�REWDLQHG�IRU�WKH�86�����SHU�FHQW���1LLQLQHQ��IRUWKFRPLQJ�
IRU�)LQODQG�����SHU�FHQW���-HRQJ��2K�DQG�6KLQ��IRUWKFRPLQJ��IRU�.RUHD����
SHU�FHQW��DQG�:RQJ��IRUWKFRPLQJ��IRU�6LQJDSRUH�����SHU�FHQW��
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$QRWKHU� QRWDEOH� VWXG\� RI� WKH� UROH� RI� LQIRUPDWLRQ� DQG� FRPPXQLFDWLRQ
WHFKQRORJ\� LQ� HFRQRPLF� JURZWK� LV� WKH� :RUOG� %DQN
V� �����D�� :RUOG
'HYHORSPHQW� 5HSRUW� HQWLWOHG�.QRZOHGJH� IRU� 'HYHORSPHQW� �ZKLFK� DUJXHV
VWURQJO\� IRU� WKH� LQFUHDVLQJ� UROH� RI� NQRZOHGJH� LQ� HFRQRPLF� GHYHORSPHQW�
7KH�UHSRUW�FRQFOXGHV�WKDW�WKH�LQIRUPDWLRQ�UHYROXWLRQ�VWLPXODWHV�WKH�FUHDWLRQ
RI� QHZ� NQRZOHGJH� E\� JLYLQJ� LQYHQWRUV� DQG� LQQRYDWRUV� IDVW� DFFHVV� WR
NQRZOHGJH��,QIRUPDWLRQ�WHFKQRORJ\�LV�DOVR�VHHQ�WR�IDFLOLWDWH�WKH�SURGXFWLRQ
DQG�GLVWULEXWLRQ�RI�D�JURZLQJ�QXPEHU�RI�RWKHU�JRRGV�DQG�VHUYLFHV�

$�FURVV�FRXQWU\�DQDO\VLV�RI�HFRQRPLF�JURZWK�LV�SUHVHQWHG�LQ�VXSSRUW�RI�WKH
DUJXPHQW��:RUOG�%DQN�����D�����������,W�SRROV�GDWD�IURP�WKH�3HQQ�:RUOG
7DEOH� 0DUN� ���� DQG� IURP� WKH� :RUOG� 'HYHORSPHQW� ,QGLFDWRUV� IRU� ��
FRXQWULHV�DQG�WKH�DYHUDJHV�RI�HFRQRPLF�YDULDEOHV�IRU�WKUHH�GHFDGHV�������
�������������DQG�����������,Q�UHJUHVVLQJ�*'3�JURZWK�UDWHV�RQ�D�QXPEHU�RI
LQGHSHQGHQW�YDULDEOHV� WKH� IROORZLQJ� WKUHH� LQGLFDWRUV� UHODWHG� WR�NQRZOHGJH
DUH�VKRZQ�WR�FRUUHODWH�SRVLWLYHO\�DQG�VLJQLILFDQWO\��DW�WKH���SHU�FHQW�OHYHO�
ZLWK� *'3� JURZWK�� HGXFDWLRQ�� RSHQQHVV� WR� WUDGH�� DQG� WKH� DYDLODELOLW\� RI
FRPPXQLFDWLRQV�LQIUDVWUXFWXUH��(GXFDWLRQ�LV�PHDVXUHG�E\�WKH�DYHUDJH�\HDUV
RI�VFKRROLQJ�LQ�WKH�SRSXODWLRQ��RSHQQHVV�E\�WKH�VXP�RI�H[SRUWV�DQG�LPSRUWV
DV� D� SHUFHQWDJH� RI� QRPLQDO� *'3�� DQG� FRPPXQLFDWLRQ� LQIUDVWUXFWXUH� LV
PHDVXUHG� E\� WKH� QXPEHU� RI� WHOHSKRQH� PDLQ� OLQHV� SHU� RQH� KXQGUHG
LQKDELWDQWV�� 7KH� UHJUHVVLRQ� DQDO\VLV� DOVR� FRQWUROV� IRU� WKH� UHDO� LQYHVWPHQW
UDWLR�� WKH� VKDUH� RI� JRYHUQPHQW� VSHQGLQJ� LQ� UHDO� *'3� DV� ZHOO� DV� IRU� WKH
LQLWLDO�OHYHO�RI�*'3�DQG�LWV�VTXDUH��7KH�VWXG\�ILQGV�HYLGHQFH�IRU�WKH�JURZWK
UDWHV�LQ�GLIIHUHQW�FRXQWULHV�WR�FRQYHUJH�WR�HDFK�RWKHU��EXW�FRXQWULHV�WKDW�DUH
IDU�EHKLQG�FDWFK�XS�YHU\�VORZO\�LI�DW�DOO�

7KH�JURZWK�UHJUHVVLRQ�LPSOLHV�WKDW�D�FRXQWU\�FDQ�LQFUHDVH�LWV�*'3�JURZWK
UDWH� VXEVWDQWLDOO\� E\� LQYHVWLQJ� LQ� HGXFDWLRQ� DQG� LQ� WHOHFRPPXQLFDWLRQ� DV
ZHOO� DV� E\� RSHQLQJ� XS� WR� WUDGH�� 7KH� JURZWK� LPSDFW� FDQ� EH� DV� ODUJH� DV� �
SHUFHQWDJH�SRLQWV�IRU�D�FRXQWU\�WKDW�VXFFHHGV�LQ�UDLVLQJ�DOO�WKHVH�LQGLFDWRUV
VLPXOWDQHRXVO\�IURP�ORZ�WR�KLJK�YDOXHV��ORZ�DQG�KLJK�EHLQJ�GHILQHG�KHUH�DV
YDOXHV�DW� OHDVW�RQH�VWDQGDUG�GHYLDWLRQ�EHORZ�RU�DERYH� WKH� VDPSOH�DYHUDJH
�:RUOG�%DQN�����D������

7KH�DQDO\VLV�LV�VLOHQW�RQ�WKH�LPSDFW�RI�LQIRUPDWLRQ�WHFKQRORJ\�RQ�HFRQRPLF
JURZWK�� EXW� LQVWHDG� LW� SD\V� DWWHQWLRQ� WR� WKH� UROH� RI� WKH� FRPPXQLFDWLRQ
LQIUDVWUXFWXUH�� 7KLV� PD\� UHIOHFW� WKH� ODFN� RI� GDWD� RQ� ,7� LQ� GHYHORSLQJ
FRXQWULHV�UDWKHU�WKDQ� WKH�QRQ�H[LVWHQFH�RI�VXFK�DQ� LPSDFW��DOWKRXJK�LW�FDQ
DOVR� EH� SODXVLEO\� DUJXHG� WKDW� FRPPXQLFDWLRQV� LQIUDVWUXFWXUH� PD\� PDWWHU
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PRUH� IRU� GHYHORSPHQW� WKDQ� LQIRUPDWLRQ� WHFKQRORJ\� GRHV�� 7KH� VWXG\� DOVR
VXIIHUV� IURP� WKH� VDPH� ZHDNQHVV� DV� PRVW� RI� VLPLODU� FURVV�FRXQWU\
UHJUHVVLRQV�GR� �VHH�� H�J���'XUODXI� DQG�4XDK�������� QDPHO\� LW� LV� UDWKHU� DG
KRF�DQG�LV�QRW�H[SOLFLWO\�EDVHG�RQ�DQ\�PRGHO�RI�HFRQRPLF�JURZWK�

7KH�IROORZLQJ�DQDO\VLV�LV�EDVHG�RQ�DQ�H[SOLFLW�PRGHO�RI�HFRQRPLF�JURZWK
ZKLFK�KDV�UHFHQWO\�EHHQ�DSSOLHG�LQ�D�QXPEHU�RI�VWXGLHV�H[SORULQJ�HFRQRPLF
JURZWK�LPSDFWV�RI�YDULRXV�FRPSRQHQWV�RI�FDSLWDO��7KH�QH[W�VHFWLRQ�VHWV�RXW
WKLV� DXJPHQWHG� YHUVLRQ� RI� WKH� EDVLF� 6RORZ� PRGHO� WKDW� LQFOXGHV
DFFXPXODWLRQ�RI�KXPDQ�FDSLWDO�DQG�LQIRUPDWLRQ�WHFKQRORJ\�FDSLWDO�DV�ZHOO
DV�SK\VLFDO�FDSLWDO��6HFWLRQ���GHVFULEHV� WKH�GDWD��ZKLFK�DUH�REWDLQHG� IURP
VWDQGDUG� VRXUFHV� H[FHSW� IRU� GDWD� RQ� ,7� LQYHVWPHQW� WKDW� FRPH� IURP
,QWHUQDWLRQDO�'DWD�&RUSRUDWLRQ��,'&���WKH�VDPH�VRXUFH�XVHG�E\�'HZDQ�DQG
.UDHPHU� �IRUWKFRPLQJ��� 6HFWLRQ� �� SUHVHQWV� WKH� HVWLPDWLRQ� UHVXOWV� IRU� D
FURVV�VHFWLRQ� RI� ��� FRXQWULHV�� GHYHORSHG� DQG� GHYHORSLQJ�� RYHU� WKH� SHULRG
�����������,Q�WKH�FRQFOXGLQJ�VHFWLRQ�WKH�OLPLWDWLRQV�RI�WKH�DQDO\VLV�DUH�DOVR
GLVFXVVHG�

�� 7+(�02'(/

7R� VWXG\� WKH� LPSDFWV� RI� LQIRUPDWLRQ� WHFKQRORJ\� LQYHVWPHQW� RQ� HFRQRPLF
JURZWK�� OHW� XV� FRQVLGHU� DQ� DXJPHQWHG� QHR�FODVVLFDO� PRGHO� RI� HFRQRPLF
JURZWK�j�OD�0DQNLZ��5RPHU�DQG�:HLO���������,Q�DGGLWLRQ�WR�LQYHVWPHQW�LQ
SK\VLFDO� FDSLWDO� �L�H�� LQ� PDFKLQHU\�� HTXLSPHQW� DQG� VWUXFWXUHV�� WKH� EDVLF
6RORZ�PRGHO� LV� H[WHQGHG� WR� LQFOXGH� LQYHVWPHQW� LQ� KXPDQ� FDSLWDO� DQG� LQ
LQIRUPDWLRQ� WHFKQRORJ\�� ,Q� IDFW�� DV� VKRZQ� LQ� 1RQQHPDQ� DQG� 9DQKRXGW
�������� WKH�PRGHO�FDQ�EH�H[WHQGHG� WR�FRYHU�P� W\SHV�RI�FDSLWDO�E\�ZULWLQJ
WKH�SURGXFWLRQ�IXQFWLRQ�LQ�WKH�IROORZLQJ�&REE�'RXJODV�IRUP�
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ZKHUH�
L

. � GHQRWHV� FDSLWDO�RI� W\SH� L� �L� ��������P��� /� ODERXU��$� WKH� VWDWH�RI
WHFKQRORJ\�� DQG�

L
a � DUH� FRQVWDQWV�� *LYHQ� WKDW� DOO� IDFWRUV� DUH� SDLG� WKHLU

PDUJLQDO� SURGXFWV�� WKH�
L

a ¶V� UHSUHVHQW� WKH� UHVSHFWLYH� IDFWRU� VKDUHV� LQ� WRWDO
LQFRPH��/DERXU�LV�DVVXPHG�WR�JURZ�H[RJHQRXVO\�DW�UDWH�Q�DQG�WHFKQRORJ\
WR�SURJUHVV�H[RJHQRXVO\�DW�UDWH�D�
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7KH� 6RORZ� PRGHO� DOVR� DVVXPHV� WKDW� D� FRQVWDQW� IUDFWLRQ�
L
V � RI� RXWSXW� LV

LQYHVWHG�LQ�HDFK�W\SH�RI�FDSLWDO��'HILQLQJ�
L
N �DV�WKH�VWRFN�RI�FDSLWDO�RI�W\SH�L

SHU� XQLW� RI� HIIHFWLYH� ODERXU�� $/.N LL �= �� DQG� \� DV� WKH� OHYHO� RI� RXWSXW� SHU
HIIHFWLYH�ODERXU�� $/<\ �= ��WKH�IROORZLQJ�GLIIHUHQWLDO�HTXDWLRQV�JRYHUQ�WKH
HYROXWLRQ�RI�WKH�FDSLWDO�VWRFNV�
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ZKHUH�
L

d ¶V�DUH� WKH�UDWHV�RI�GHSUHFLDWLRQ�RI�HDFK�W\SH�RI�FDSLWDO��5HZULWLQJ
WKH�SURGXFWLRQ�IXQFWLRQ�����LQ�LQWHQVLYH�IRUP�DV
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WKH� VWHDG\�VWDWH� YDOXHV� RI� WKH� FDSLWDO� VWRFNV� 

L
N � FDQ� EH� VROYHG� IURP� WKH

IROORZLQJ�VHW�RI�HTXDWLRQV
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ZKLFK� LV� OLQHDU� LQ� WKH� ORJDULWKPV� RI� WKH� FDSLWDO� VWRFNV�� 6XEVWLWXWLQJ� WKH
VROXWLRQV�LQ�����DQG�WDNLQJ�ORJDULWKPV��WKH�VWHDG\�VWDWH�YDOXH�RI�RXWSXW�SHU
HIIHFWLYH�ODERXU�FDQ�EH�ZULWWHQ�DV
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&RQVHTXHQWO\�� WKH� VWHDG\�VWDWH� OHYHO� RI� RXWSXW� SHU� ODERXU�� L�H�� RI� ODERXU
SURGXFWLYLW\�� LV� SRVLWLYHO\� UHODWHG� WR� WKH� UDWHV� RI� VDYLQJ� LQ� HDFK� W\SH� RI
FDSLWDO� EXW� QHJDWLYHO\� UHODWHG� WR� WKH� UDWHV� RI� SRSXODWLRQ� JURZWK� DQG
GHSUHFLDWLRQ�RI�FDSLWDO�

$V� WKH� LQWHUHVW� KHUH� OLHV� LQ� WKH� LPSDFW� RI� LQIRUPDWLRQ� WHFKQRORJ\� RQ� WKH
OHYHO� DQG�JURZWK�RI� ODERXU�SURGXFWLYLW\�� WKH� QXPEHU� RI� GLIIHUHQW� W\SHV� RI
FDSLWDO�LV�QDUURZHG�GRZQ�WR�RQO\�WKUHH��SK\VLFDO�FDSLWDO��.S���KXPDQ�FDSLWDO
�.K�� DQG� LQIRUPDWLRQ� WHFKQRORJ\�FDSLWDO� �.t���$VVXPLQJ� WHFKQRORJ\� WR� EH
WKH�VDPH�LQ�DOO�FRXQWULHV�H[FHSW�IRU�D�FRXQWU\�VSHFLILF�VKRFN�FDSWXUHG�E\�DQ
HUURU� WHUP� M

e �� WKH� IROORZLQJ� HPSLULFDO� VSHFLILFDWLRQ� LV� REWDLQHG� IRU� WKH
REVHUYDEOH�RXWSXW�SHU�ZRUNHU�YDULDEOH�LQ�FRXQWU\�M�
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aaab ++= KS �� DQG� � �� �� E\� DVVXPSWLRQ�� 7KH
HUURU� WHUP�UHIOHFWV�GLIIHUHQFHV�QRW�RQO\� LQ� WHFKQRORJ\�EXW�DOVR� LQ� UHVRXUFH
HQGRZPHQW��FOLPDWH�DQG�LQVWLWXWLRQV�

7KH�GHSUHFLDWLRQ�UDWH�d��LV�DVVXPHG�WR�EH�WKH�VDPH�IRU�DOO�FRXQWULHV�DQG�IRU
DOO�W\SHV�RI�FDSLWDO��7KHUH�GR�QRW�H[LVW�DQ\�GDWD�WKDW�ZRXOG�DOORZ�FRXQWU\�
VSHFLILF�GHSUHFLDWLRQ� UDWHV� WR�EH�HVWLPDWHG��EXW� WKHUH� LV�QHLWKHU�DQ\�VWURQJ
UHDVRQ� WR� H[SHFW� GHSUHFLDWLRQ� UDWHV� WR� YDU\� JUHDWO\� DFURVV� FRXQWULHV�� ,W� LV�
KRZHYHU��PXFK�KDUGHU�WR�MXVWLI\�WKH�DVVXPSWLRQ�WKDW�WKH�GHSUHFLDWLRQ�UDWHV
DUH� WKH� VDPH� IRU�DOO� W\SHV�RI� FDSLWDO��(VSHFLDOO\� FRPSXWHUV� DQG�SHULSKHUDO
HTXLSPHQW�DUH�NQRZQ�WR�KDYH�PXFK�VKRUWHU�VHUYLFH�OLYHV�WKDQ�RWKHU�W\SHV�RI
SK\VLFDO� FDSLWDO� �VHH�� H�J��� 2OLQHU� DQG� 6LFKHO� ������� %XW�� DV� DUJXHG� E\
7HPSOH� ������� LQ� DQDO\VLQJ� WKH� UROH� RI� HTXLSPHQW� LQYHVWPHQW�� WKH
GHSUHFLDWLRQ�UDWHV�DUH�OLNHO\�WR�EH�DOPRVW�SHUIHFWO\�FRUUHODWHG��PHDQLQJ�WKDW
WKH� RPLWWHG� WHUPV� VKRXOG� KDYH� OLWWOH� HIIHFW� RQ� WKH� HVWLPDWHV� RI� WKH
SDUDPHWHUV�RI�LQWHUHVW�

7KH�DXJPHQWHG�6RORZ�PRGHO�SUHGLFWV�WKDW�FRXQWULHV�UHDFK�GLIIHUHQW�VWHDG\
VWDWHV�GHWHUPLQHG�E\�WKH�IDFWRUV�VSHFLILHG�LQ�HT�������$V�WKH�FRQYHUJHQFH�WR
WKHVH�FRXQWU\�VSHFLILF�VWHDG\�VWDWHV�LV�NQRZQ�WR�EH�VORZ��WKH�PRGHO�FDQ�EH
PRGLILHG�WR�WDNH�WKH�VSHHG�RI�FRQYHUJHQFH�LQWR�DFFRXQW�E\�XVLQJ

��� ���OQOQ�����OQ 
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M

W
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ZKHUH� �  � b�D�Q�d�� � GHQRWHV� WKH� VSHHG� RI� FRQYHUJHQFH� �VHH� 0DQNLZ�
5RPHU�DQG�:HLO��������$V�SRLQWHG�RXW�E\�'XUODXI�DQG�4XDK��������� WKLV
FRQYHUJHQFH� HTXDWLRQ� LV� REWDLQHG� E\� UHVWULFWLQJ� WKH� SDUDPHWHUV� RI� WKH
DXJPHQWHG�6RORZ�PRGHO� LQ� VXFK�D�ZD\� WKDW� WKH�GHSUHFLDWLRQ� UDWHV�RQ� WKH
GLIIHUHQW� W\SHV� RI� FDSLWDO� DUH� HTXDO�� 2WKHUZLVH�� WKH� ORFDO� G\QDPLFV� RI
LQFRPH�ZRXOG�EH�GHSHQGHQW�RQ�WKH�YDOXHV�RI�WKH�VWDWH�YDULDEOHV��L�H��RI�WKH
FDSLWDO� VWRFNV�� 7KH� VWHDG\�VWDWH� YDOXHV� VSHFLILHG� LQ� HT�� ���� PD\� EH
VXEVWLWXWHG�LQ�����\LHOGLQJ�DQ�HVWLPDEOH�VSHFLILFDWLRQ�
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%HLQJ� LQWHUHVWHG� LQ� WKH� LPSDFWV� RI� LQIRUPDWLRQ� WHFKQRORJ\� RQ� HFRQRPLF
JURZWK�� WKH�VHOHFWLRQ�RI�FRXQWULHV�DQG� WKH� WLPH�SHULRG� WR�EH�FRQVLGHUHG� LV
GHWHUPLQHG� E\� WKH� DYDLODELOLW\� RI� GDWD� RQ� LQYHVWPHQW� LQ� LQIRUPDWLRQ
WHFKQRORJ\��Vt���$V�H[SODLQHG�LQ�3RKMROD��IRUWKFRPLQJ���,QWHUQDWLRQDO�'DWD
&RUSRUDWLRQ� �,'&�� SXEOLVKHV� DQ� DQQXDO� UHSRUW� RQ� WKH� VWDWXV� RI� WKH
ZRUOGZLGH�LQIRUPDWLRQ�WHFKQRORJ\�PDUNHW�LQ�DERXW����FRXQWULHV��7KH�UHSRUW
FRQWDLQV�GDWD�� EDVHG�RQ� WKH� UHYHQXHV�RI�SULPDU\�YHQGRUV�� RQ� VSHQGLQJ�RQ
FRPSXWHU�KDUGZDUH�HTXLSPHQW��GDWD�FRPPXQLFDWLRQV�HTXLSPHQW��FRPSXWHU
VRIWZDUH� DQG� FRPSXWHU� VHUYLFHV� LQFOXGLQJ� ERWK� SURIHVVLRQDO� DQG� VXSSRUW
VHUYLFHV��7KH�VKDUH�RI�WKLV�,7�RXWOD\�LQ�QRPLQDO�JURVV�GRPHVWLF�SURGXFW�LV
KHUH�XVHG�DV�WKH�PHDVXUH�RI�,7�LQYHVWPHQW��,W�PLJKW�EH�PRUH�LQIRUPDWLYH�WR
FRQVLGHU� WKH�UHDO�VKDUH�E\�H[FOXGLQJ�WKH�HIIHFWV�RI�GLIIHUHQW� LQIODWLRQ�UDWHV
EHWZHHQ�,7�DQG�*'3��%XW�VXFK�D�EUHDNGRZQ�LV�KDUG� WR�PDNH� LI�SULFHV�GR
QRW�DFFXUDWHO\�DFFRXQW�IRU�FKDQJHV�LQ�TXDOLW\��DV�LV�OLNHO\�WR�EH�WKH�FDVH�IRU
LQIRUPDWLRQ�WHFKQRORJ\��/LFKWHQEHUJ��������DQG�1RQQHPDQ�DQG�9DQKRXGW
������� KDYH� DSSOLHG� D� VLPLODU� SURFHGXUH� LQ� WKHLU� DQDO\VHV� RI� WKH� JURZWK
HIIHFWV�RI�5	'�LQYHVWPHQW�

'DWD�XVHG� LQ�HVWLPDWLQJ�HTXDWLRQV� ����DQG�����DUH� LQ�$SSHQGL[����7DEOH��
VKRZV� WKH�GHILQLWLRQ�DQG� WKH�EDVLF�GDWD� VRXUFH�RI� WKH�YDULDEOHV� XVHG��7KH
SHULRG� FRQVLGHUHG� LV� �������� FRYHULQJ� RQH� DQG� D� KDOI� GHFDGHV� RI� WKH

LQIRUPDWLRQ�WHFKQRORJ\
�UHYROXWLRQ�ZKLFK�LV�RIWHQ�FODLPHG�WR�KDYH�EHJXQ�LQ
WKH�PLG�����V�� ,7� VSHQGLQJ�GDWD� DUH�RQO\� DYDLODEOH� IRU� WKH� VKRUWHU�SHULRG
���������7KLV�PHDQV� WKDW� WKH� HVWLPDWH�RI� WKH� LPSDFW� RI� ,7� LQYHVWPHQW� RQ
HFRQRPLF�JURZWK�PD\�EH�ELDVHG�XSZDUGV�VLQFH�,7�VSHQGLQJ�KDV�LQFUHDVHG
DW� D� IDVWHU� UDWH� WKDQ� *'3� GXULQJ� WKH� SHULRG� FRQVLGHUHG� �VHH� 3RKMROD
>IRUWKFRPLQJ@��� 7KH� GDWD� RQ� ,7� VSHQGLQJ� GRHV� QRW� HYHQ� FRYHU� WKH� ZKROH
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SHULRG���������IRU�DOO�FRXQWULHV��7KH�VDPSOH�FRQVLVWV�RI�WKRVH����FRXQWULHV�
UDQJLQJ�IURP�,QGLD�WR�WKH�8QLWHG�6WDWHV��IRU�ZKLFK�DW�OHDVW�WZR�REVHUYDWLRQV
DUH�DYDLODEOH�IURP�WKLV�SHULRG��6LQFH� WKH�YDULDEOH�Vt�PHDVXULQJ� LQYHVWPHQW
LQ�LQIRUPDWLRQ�WHFKQRORJ\�LV�EDVHG�RQ�IHZHU�GDWD�SRLQWV�WKDQ�DOO� WKH�RWKHU
YDULDEOHV��LW�LV�SUREDEO\�VXEMHFW�WR�D�JUHDWHU�PHDVXUHPHQW�HUURU��0RUHRYHU�
WKHVH� GDWD�PD\� QRW� EH� RI� WKH� VDPH� TXDOLW\� DV� WKRVH� SURGXFHG� E\� RIILFLDO
VWDWLVWLFDO�DXWKRULWLHV�

TABLE 1
 DEFINITION OF VARIABLES

Variable Definition

����� W/W<
and

������� /<

Real GDP per working age (i.e. age 15 to 64) population in 1995 and 1980,
respectively, measured in purchasing power parities, 1987 international dollars.
Source: World Bank (1998b)

Q Compound average annual growth rate of working age population, 1980-95.
Source: World Bank (1998b)

SV Average of annual ratios of real domestic investment to real GDP, 1980-92.
Source: Penn World Table, Mark 5.6 (Summers and Heston 1991)

KV Average share of working age population in secondary school 1980-95.
Source: UNESCO (1998) and World Bank (1998b).

tV Average of annual ratios of spending on information technology to nominal
GDP, 1989-95. Source: International Data Corporation

)ROORZLQJ� WKH� VWDQGDUG�SUDFWLFH� RI�PDQ\� HPSLULFDO� FURVV�FRXQWU\� DQDO\VLV
RI�HFRQRPLF�JURZWK��LQYHVWPHQW�LQ�SK\VLFDO�FDSLWDO��

S
V ��LV�PHDVXUHG�DV�WKH

DYHUDJH�VKDUH�RI� UHDO� LQYHVWPHQW� LQ� UHDO�*'3�RYHU� WKH�SHULRG�FRQVLGHUHG�
,QYHVWPHQW� LQ� KXPDQ� FDSLWDO� �

K
V �� LV� KHUH� DSSUR[LPDWHG� E\� WKH� DYHUDJH

DQQXDO� UDWLR� RI� SXSLOV� LQ� VHFRQGDU\� VFKRRO� WR� ZRUNLQJ� DJH� SRSXODWLRQ�
ZKLFK�LV�D�PHDVXUH�RI�WKH�RSSRUWXQLW\�FRVW�RI�LQYHVWPHQW�LQ�HGXFDWLRQ��7ZR
RWKHU�PHDVXUHV��QDPHO\�DYHUDJH�HGXFDWLRQDO�DWWDLQHG�LQ�\HDUV�DQG�WKH�UDWLR
RI�JRYHUQPHQW�H[SHQGLWXUH�RQ�HGXFDWLRQ�WR�*'3��ZHUH�DOVR�WULHG��EXW�WKHLU
H[SODQDWRU\� SHUIRUPDQFH� ZDV� LQIHULRU� WR� WKH� SHUIRUPDQFH� RI� WKH� FKRVHQ
PHDVXUH��6LPLODU� WR�0DQNLZ��5RPHU�DQG�:HLO� �������� WKH�VXP�RI� ODERXU�
DXJPHQWLQJ� WHFKQRORJLFDO� FKDQJH� DQG� WKH� GHSUHFLDWLRQ� UDWH�� D�d� �� LV� VHW
HTXDO� WR� ����� LQ� HVWLPDWLQJ� HTXDWLRQV� ���� DQG� �����5HDVRQDEOH� FKDQJHV� LQ
WKLV�DVVXPSWLRQ�DUH�OLNHO\�WR�KDYH�OLWWOH�HIIHFW�RQ�WKH�HVWLPDWHV��)LQDOO\��Q�LV
WKH�DYHUDJH�DQQXDO�JURZWK�UDWH�RI�WKH�ZRUNLQJ�DJH�SRSXODWLRQ�
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7DEOH� �� FRQWDLQV� WKH� FRUUHODWLRQ� FRHIILFLHQWV� EHWZHHQ� WKH� LQGHSHQGHQW
YDULDEOHV�� +LJK� FRUUHODWLRQ� ������� EHWZHHQ� LQYHVWPHQW� LQ� LQIRUPDWLRQ
WHFKQRORJ\��

t
VOQ ��DQG�WKH�LQLWLDO�OHYHO�RI�SURGXFWLYLW\�� ���������OQ /< ��ZLOO

EH� VHHQ� WR� FUHDWH� SUREOHPV� LQ� HVWLPDWLQJ� WKHLU� VHSDUDWH� FRQWULEXWLRQV� WR
HFRQRPLF�JURZWK�

TABLE 2
CORRELATION MATRIX

S
VOQ

K
VOQ

t
VOQ QOQ ���������OQ /<

SVOQ 1.00

KVOQ 0.38 1.00

tVOQ 0.43 0.44 1.00

QOQ -0.36 -0.41 -0.63 1.00

���������OQ /< 0.24 0.36 0.80 -0.60 1.00

�� (03,5,&$/�5(68/76

7DEOH���SUHVHQWV�WKH�UHVXOWV�RI�ERWK�XQUHVWULFWHG�DQG�UHVWULFWHG�HVWLPDWLRQ
RI�HT������IRU�GDWD�RQ�DOO�WKH����FRXQWULHV�RI�WKH�VDPSOH��FROXPQV���������
DV�ZHOO�DV�IRU�GDWD�RQ�WKRVH����FRXQWULHV�ZKLFK�ZHUH�2(&'�PHPEHUV� LQ
����� �FROXPQV� ���������� 7KH� HVWLPDWHG� HTXDWLRQ� LV� WKH� YHUVLRQ� RI� WKH
DXJPHQWHG�6RORZ�PRGHO�ZKLFK�DVVXPHV�WKDW�WKH�REVHUYHG�OHYHOV�RI�*'3
SHU�ZRUNLQJ�DJH�SRSXODWLRQ�FRUUHVSRQG� WR� WKH� VWHDG\� VWDWH��7KH� UHVWULFWHG
HVWLPDWLRQ� LPSRVHV� RQ� WKH� SDUDPHWHUV� WKH� FRQVWUDLQW� WKDW� WKH� VXP� RI� WKH
FRHIILFLHQWV� RI� WKH� ORJDULWKP� RI� WKH� LQYHVWPHQW� VKDUHV� VKRXOG� HTXDO� WKH
QHJDWLYH� RI� WKH� FRHIILFLHQW� RI� WKH� ORJDULWKP� RI� WKH� VXP� RI� SRSXODWLRQ
JURZWK�� GHSUHFLDWLRQ� DQG� H[RJHQRXV� WHFKQRORJLFDO� FKDQJH�� 7KH� )�WHVW� LV
FDUULHG� RXW� WR� VHH� ZKHWKHU� WKH� UHVWULFWLRQ� LV� DSSURSULDWH�� $V� FDQ� EH� VHHQ
IURP� WKH� ORZHU� SDQHO� RI� WKH� WDEOH�� WKH� VLJQLILFDQFH� OHYHO� RI� WKH� )�WHVW� LV
JUHDWHU�WKDQ������LQ�DOO�RWKHU�YHUVLRQV�RI�WKH�PRGHO�WKDQ�LQ�WKH�EDVLF�6RORZ
PRGHO�� 7KLV�PHDQV� WKH� GDWD� GRHV� QRW� UHMHFW� WKH� UHVWULFWLRQ� IRU� DQ\� RI� WKH
DXJPHQWHG�YHUVLRQV�
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TABLE 3
STEADY-STATE INCOME REGRESSIONS (EQUATION (6))

Dependent variable:  ���������OQ /<

All 39 countries 23 OECD countries

(1) (2) (3) (4) (5) (6)

Unrestricted regression  

Constant 3.95**
(1.88)

5.09***
(2.07)

10.97***
(2.06)

4.98***
(1.47)

6.57***
(1.45)

9.92***
(1.06)

Physical capital  
S
VOQ 0.81**

(0.36)
0.68*
(0.37)

0.36
(0.30)

0.48
(0.29)

0.43
(0.26)

0.22
(0.16)

Human capital  
K
VOQ — 0.30

(0.24)
0.12
(0.20)

— 0.68**
(0.27)

0.22
(0.18)

Information technology

tVOQ
— — 0.67***

(0.14)
— — 0.43***

(0.08)

�OQ� d++ QD -2.49***
(0.59)

-2.24***
(0.61)

-0.88
(0.56)

-1.99***
(0.46)

-1.89***
(0.41)

-0.91***
(0.30)

Adjusted �5 0.41 0.47 0.67 0.54 0.63 0.86

Standard error of estimate 0.50 0.49 0.39 0.24 0.21 0.13

Restricted regression  

Constant 7.90***
(0.33)

8.11***
(0.34)

10.24***
(0.49)

8.58***
(0.33)

8.39***
(0.27)

10.04***
(0.31)

�OQ�OQ d++- QDV
S

1.35***
(0.26)

0.97***
(0.32)

0.32
(0.28)

0.98***
(0.24)

0.62***
(0.22)

0.23
(0.14)

�OQ�OQ d++- QDV
K

— 0.45*
(0.23)

0.10
(0.19)

— 0.84***
(0.24)

0.22
(0.17)

�OQ�OQ d
t

++- QDV — — 0.65***
(0.13)

— — 0.44***
(0.07)

Adjusted �5 0.41 0.45 0.68 0.42 0.62 0.87

Standard error of estimate 0.52 0.50 0.38 0.27 0.22 0.13

F-test of restriction: p-value 0.04 0.15 0.71 0.02 0.22 0.91

Implied 
S

a 0.57 0.40 0.15 0.49 0.25 0.12

Implied 
K

a — 0.19 0.05 — 0.34 0.12

Implied 
t

a — — 0.31 — — 0.23

Note: Standard errors are in parentheses. * = significant at 10 per cent, ** = at 5 per cent and

*** = at 1 per cent level.
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7KH�ILUVW�HVWLPDWHG�PRGHO��FROXPQV�����DQG�����RI�7DEOH����LV�WKH�VWDQGDUG
WH[WERRN�6RORZ�PRGHO� LQFOXGLQJ� LQYHVWPHQW� LQ�SK\VLFDO� FDSLWDO�RQO\��7KH
VHFRQG�YHUVLRQ��FROXPQV�����DQG������LV�WKH�DXJPHQWHG�PRGHO�SURSRVHG�E\
0DQNLZ��5RPHU�DQG�:HLO���������,W�FRYHUV�LQYHVWPHQW�LQ�ERWK�SK\VLFDO�DQG
KXPDQ� FDSLWDO�� %RWK� RI� WKHVH� YDULDEOHV� DUH� VWDWLVWLFDOO\� VLJQLILFDQW� LQ� WKH
UHVWULFWHG� HVWLPDWLRQ� RI� WKH� PRGHO�� 3K\VLFDO� LQYHVWPHQW� VHHPV� WR� KDYH� D
UDWKHU�VWURQJ�LPSDFW�RQ�WKH�OHYHO�RI�*'3�SHU�ZRUNHU�LQ�WKH�IXOO�VDPSOH�RI
��� FRXQWULHV�� 7KH� HVWLPDWH� LPSOLHV� WKDW� WKH� RXWSXW� HODVWLFLW\� RI� SK\VLFDO
FDSLWDO� S

a � LV� ������ $V� WKH� VWHDG\� VWDWH� YDOXH� RI� WKH�PDUJLQDO� SURGXFW� RI
SK\VLFDO� FDSLWDO�� QHW� RI� GHSUHFLDWLRQ�� HTXDOV� WKH� VRFLDO� QHW� UHWXUQ� WR
LQYHVWPHQW�LQ�SK\VLFDO�FDSLWDO�LV�WKXV�DERXW���SHU�FHQW�IRU�D� �������d� �����
DQG�IRU�WKH�VDPSOH�DYHUDJHV�RI�WKH�RWKHU�SDUDPHWHUV��VHH�$SSHQGL[�����7KLV
LV� ZHOO� LQ� OLQH�ZLWK� WKH� HVWLPDWHV� REWDLQHG� E\�0DQNLZ�� 5RPHU� DQG�:HLO
�������

$V� LV� WR� EH� H[SHFWHG� WKH� RXWSXW� HODVWLFLW\� RI� SK\VLFDO� FDSLWDO� LV� VPDOOHU
������� LQ� WKH� VXEVDPSOH� RI� ���2(&'� FRXQWULHV� WKDQ� LQ� WKH� ODUJHU� VDPSOH
��������2Q�WKH�FRQWUDU\��LQYHVWPHQW�LQ�KXPDQ�FDSLWDO�KDV�D�VWURQJHU�LPSDFW
RQ�RXWSXW�LQ�WKH�2(&'�WKDQ�LQ�WKH�ODUJHU�JURXS�RI�FRXQWULHV��WKH�HODVWLFLWLHV
EHLQJ� ����� DQG� ������ UHVSHFWLYHO\�� ,Q� ERWK� FDVHV�� KRZHYHU�� WKH� RXWSXW
HODVWLFLWLHV� RI� SK\VLFDO� DQG� KXPDQ� FDSLWDO� VXP� XS� WR� DSSUR[LPDWHO\� ����
ZKLFK�DJDLQ�LV�ZHOO�LQ�OLQH�ZLWK�0DQNLZ��5RPHU�DQG�:HLO��������

7KH� WKLUG� PRGHO� RI� 7DEOH� �� �FROXPQV� ���� DQG� ����� VKRZV� WKH� UHVXOWV
REWDLQHG� E\� HVWLPDWLQJ� WKH� DXJPHQWHG� PRGHO� ZKHQ� DOVR� LQYHVWPHQW� LQ
LQIRUPDWLRQ� WHFKQRORJ\� LV� LQFOXGHG� LQ� LW��7KLV� DXJPHQWDWLRQ� LPSURYHV� WKH
H[SODQDWRU\�SHUIRUPDQFH�RI�WKH�PRGHO�DQG�VKRZV�WKDW�,7�LQYHVWPHQW�KDV�D
ODUJH� DQG� VWDWLVWLFDOO\� YHU\� VLJQLILFDQW� LPSDFW� RQ� WKH� OHYHO� RI� *'3� SHU
ZRUNHU��7KLV�LPSDFW�LV�VXUSULVLQJO\�ODUJH��WKH�LPSOLHG�RXWSXW�HODVWLFLW\�RI�,7
FDSLWDO�

t
a �EHLQJ�DERXW������LQ�WKH�IXOO�VDPSOH�RI�FRXQWULHV�DQG������LQ�WKH

2(&'�VXEVDPSOH��6XFK�D�KLJK�HODVWLFLW\�PHDQV�WKDW�WKH�VRFLDO�UHWXUQ�WR�,7
LQYHVWPHQW�LV�DOVR�ODUJH��)URP�HT������LW�LV�VHHQ�WR�HTXDO�����SHU�FHQW�LQ�WKH
VWHDG\�VWDWH�IRU�D� �������d� ������DQG�IRU�WKH�VDPSOH�DYHUDJHV�RI�WKH�RWKHU
SDUDPHWHUV� LQ�DOO� WKH����FRXQWULHV��)RU� WKH�2(&'�FRXQWULHV� WKH� HVWLPDWHG
UHWXUQ�LV�FRQVLGHUDEO\�ORZHU�����SHU�FHQW��$QRWKHU�VXUSULVLQJ�IHDWXUH�RI�WKLV
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PRGHO�LV�WKH�IDFW�WKDW�QHLWKHU�SK\VLFDO�QRU�KXPDQ�FDSLWDO�LQYHVWPHQW�KDV�DQ\
VWDWLVWLFDOO\�VLJQLILFDQW�H[SODQDWRU\�SRZHU�

7KH�VWHDG\�VWDWH�UHJUHVVLRQV�UHSRUWHG�LQ�7DEOH���\LHOG�FRQVLVWHQW�HVWLPDWHV
RI� WKH� RXWSXW� HODVWLFLWLHV� LI� WKH� LQLWLDO� OHYHO� RI� *'3� SHU� ZRUNLQJ� DJH
SRSXODWLRQ� LV� UDQGRPO\� GLVWULEXWHG� DURXQG� VWHDG\�VWDWH� SURGXFWLYLW\�
(VWLPDWLRQ�RI�WKH�G\QDPLF�YHUVLRQ�RI�WKH�DXJPHQWHG�6RORZ�PRGHO�VSHFLILHG
LQ�HT������PD\�\LHOG�FRQVLVWHQW�HVWLPDWHV�RI�SURGXFWLRQ�IXQFWLRQ�SDUDPHWHUV
HYHQ� LI� LQLWLDO� SURGXFWLYLW\� LV� QRW� HYHQO\� GLVWULEXWHG�� 7DEOH� �� SUHVHQWV� WKH
UHVXOWV��,QYHVWPHQW�LQ�KXPDQ�FDSLWDO�LV�QR�ORQJHU�VWDWLVWLFDOO\�VLJQLILFDQW�LQ
DQ\� RI� WKH� PRGHOV� HVWLPDWHG�� EXW� LQYHVWPHQW� LQ� SK\VLFDO� FDSLWDO� DQG� WKH
LQLWLDO� OHYHO� RI� SURGXFWLYLW\� DUH� VLJQLILFDQW� LQ� DOO� RI� WKH� PRGHOV�� 7KH
HVWLPDWHV�LPSO\�WKDW�LQ�WKH�IXOO�VDPSOH�RI����FRXQWULHV�WKH�RXWSXW�HODVWLFLW\
RI�SK\VLFDO�FDSLWDO� S

a �LV�DERXW�����DQG�WKDW�WKH�VSHHG�RI�FRQYHUJHQFH�l�RI
RXWSXW�SHU�ZRUNHU�WR�WKH�VWHDG\�VWDWH�LV���SHU�FHQW�D�\HDU�

,QYHVWPHQW� LQ� LQIRUPDWLRQ� WHFKQRORJ\� GRHV� QRW� KDYH� DQ\� VLJQLILFDQW
H[SODQDWRU\� SRZHU� LQ� WKH� ODUJHU� VDPSOH�� EXW�� UDWKHU� LQWHUHVWLQJO\�� LW� LV
VWURQJO\� VLJQLILFDQW� LQ� WKH�FDVH�RI� WKH�2(&'�FRXQWULHV��7KH� UHVXOWV� LPSO\
WKDW�WKH�HODVWLFLW\�RI�RXWSXW�ZLWK�UHVSHFW�WR�,7�FDSLWDO�LV�������ZKLFK�LV�RI�WKH
VDPH�VL]H�DV�WKH�HODVWLFLW\�ZLWK�UHVSHFW�WR�SK\VLFDO�FDSLWDO���������7KH�VRFLDO
QHW�UHWXUQV�WR�WKHVH�WZR�W\SHV�RI�LQYHVWPHQWV�DUH����SHU�FHQW�DQG���SHU�FHQW�
UHVSHFWLYHO\��7KH�QHW�UHWXUQ�WR�,7�FDSLWDO�LV��RI�FRXUVH��ORZHU�WKDQ�HVWLPDWHG
KHUH�LI�D�KLJKHU�UDWH�RI�GHSUHFLDWLRQ�LV�DSSOLHG��%XW�HYHQ�LI�WKH�GHSUHFLDWLRQ
UDWH� LV� ��� SHU� FHQW�� WKH� UHVXOWLQJ� ��� SHU� FHQW� QHW� UHWXUQ� LV� YHU\� KLJK�
,QYHVWPHQW� LQ� ,7� VHHPV� WR� KDYH� D� PXFK� VWURQJHU� LPSDFW� RQ� HFRQRPLF
JURZWK�WKDQ��IRU�H[DPSOH��5	'�LQYHVWPHQW�KDV��8VLQJ�D�VLPLODU�DSSURDFK�
ERWK�/LFKWHQEHUJ� ������� DQG�1RQQHPDQ� DQG�9DQKRXGW� ������� IRXQG� WKDW
WKH�RXWSXW�HODVWLFLW\�RI�5	'�FDSLWDO�LV�DERXW�����SHU�FHQW�LQ�WKH�2(&'�

%RWK� WKH� VWHDG\�VWDWH� LQFRPH� UHJUHVVLRQV� �7DEOH� ��� DQG� WKH� JURZWK
UHJUHVVLRQV��7DEOH����JLYH�D�FRQVLVWHQW�YLHZ�RI�WKH�LPSDFW�RI�,7�LQYHVWPHQW
RQ�*'3�SHU�FDSLWD�� LW� LV�VWDWLVWLFDOO\�VLJQLILFDQW�DQG�YHU\�VWURQJ�� LPSO\LQJ
WKDW� WKH� RXWSXW� HODVWLFLW\� RI� ,7� FDSLWDO� LV� DERXW� ����� 7KH� UHVXOWV� REWDLQHG
IURP�WKH�WZR�PRGHOV��KRZHYHU��GLIIHU�LQ�WKH�ODUJHU�VDPSOH�RI����FRXQWULHV�
,7� LV� VLJQLILFDQW� LQ� WKH� VWHDG\�VWDWH� UHJUHVVLRQ� EXW� LQVLJQLILFDQW� LQ� WKH
JURZWK� UHJUHVVLRQ�� 7KH� VWURQJ� FRUUHODWLRQ� ������� GLVSOD\HG� LQ� 7DEOH� �
EHWZHHQ� WKH� LQLWLDO� OHYHO� RI� SURGXFWLYLW\� DQG� LQYHVWPHQW� LQ� LQIRUPDWLRQ
WHFKQRORJ\�PD\�OLH�EHKLQG�WKH�GLIIHUHQFH�EHWZHHQ�WKHVH�UHVXOWV�
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TABLE 4
GROWTH REGRESSIONS (EQUATION (8))

Dependent variable: ���������OQ���������OQ /</< -

All 39 countries 23 OECD countries
(1) (2) (3) (4) (5) (6)

Unrestricted regression  

Constant 3.17***
(0.78)

3.39**
(1.33)

3.65**
(1.36)

0.24
(0.76)

0.49
(1.01)

3.54**
(1.57)

Physical capital  
S
VOQ 0.73***

(0.15)
0.72***
(0.16)

0.69***
(0.16)

0.24*
(0.12)

0.24*
(0.13)

0.20*
(0.11)

Human capital  K
VOQ — 0.02

(0.10)
0.01
(0.11)

— 0.06
(0.15)

0.04
(0.13)

Information technology tVOQ — — 0.10
(0.10)

— — 0.18**
(0.08)

�OQ� d++ QD -0.28
(0.29)

-0.27
(0.31)

-0.22
(0.31)

-0.81***
(0.22)

-0.83***
(0.23)

-0.71***
(0.21)

Initial productivity
���������OQ /<

-0.28***
(0.05)

-0.29***
(0.08)

-0.29***
(0.08)

-0.21**
(0.08)

-0.23**
(0.09)

-0.44***
(0.12)

Adjusted �5 0.55 0.54 0.54 0.43 0.40 0.53

Standard error 0.21 0.21 0.21 0.10 0.10 0.09

Restricted regression  

Constant 2.36***
(0.46)

2.20**
(0.92)

2.20**
(0.93)

1.07
(0.72)

1.57*
(0.86)

4.56***
(1.25)

�OQ�OQ d++- QDV
S

0.62***
(0.12)

0.63***
(0.14)

0.60***
(0.15)

0.39***
(0.11)

0.36***
(0.11)

0.26**
(0.10)

�OQ�OQ d++- QDV
K

— -0.02
(0.10)

-0.03
(0.10)

— 0.15
(0.15)

0.08
(0.13)

�OQ�OQ d
t

++- QDV — — 0.06
(0.10)

— — 0.21***
(0.07)

���������OQ /< -0.31***
(0.05)

-0.30***
(0.08)

-0.30***
(0.08)

-0.15*
(0.08)

-0.21**
(0.10)

-0.46***
(0.12)

Adjusted �5 0.54 0.53 0.52 0.32 0.32 0.52

Standard error of estimate 0.21 0.21 0.21 0.11 0.11 0.09

F-test of restriction: p-value 0.22 0.23 0.16 0.04 0.08 0.30

Implied 
S

a 0.67 0.68 0.63 0.72 0.50 0.26

Implied K
a — 0.00 0.00 — 0.21 0.08

Implied 
t

a — — 0.06 — — 0.21

Implied l 0.02 0.02 0.02 0.01 0.01 0.03

Note: Standard errors are in parentheses. * = significant at 10 per cent, ** = at 5 per cent

and *** = at 1 per cent level.
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3K\VLFDO�FDSLWDO�LV�D�NH\�IDFWRU�LQ�HFRQRPLF�JURZWK�LQ�ERWK�GHYHORSHG�DQG
GHYHORSLQJ�FRXQWULHV�� ,WV� LQIOXHQFH�LV�HYHQ�ELJJHU� WKDQ�ZKDW� LV� LPSOLHG�E\
WKH�LQFRPH�VKDUH�RI�FDSLWDO�LQ�QDWLRQDO�LQFRPH�DFFRXQWV��%XW�QHLWKHU�KXPDQ
FDSLWDO�QRU� LQIRUPDWLRQ� WHFKQRORJ\� VHHPV� WR�KDYH�D� VLJQLILFDQW� LPSDFW� RQ
*'3� JURZWK�� 7KH� FRQFOXVLRQV� FRQFHUQLQJ� WKH� VWURQJ� JURZWK� LPSDFW� RI
SK\VLFDO� FDSLWDO� DQG� WKH� ZHDN� LQIOXHQFH� RI� KXPDQ� FDSLWDO� FRQILUP� WKH
ILQGLQJV�RI�PDQ\�SUHYLRXV� FURVV�FRXQWU\� DQDO\VHV� �LQFOXGLQJ�'H/RQJ�DQG
6XPPHUV�������/HYLQH�DQG�5HQHOW�������%HQKDELE�DQG�6SLHJHO�������DQG
+DPLOWRQ� DQG� 0RQWHDJXGR� ������� %XW� WKH� SRRU� SHUIRUPDQFH� RI� ,7
LQYHVWPHQW� LQ� H[SODLQLQJ� FURVV�FRXQWU\� JURZWK� GLIIHUHQFHV� FRQWUDGLFWV
PDQ\� SRSXODU� YLHZV� RQ� WKH� LQIOXHQFH� RI� WKH� LQIRUPDWLRQ� WHFKQRORJ\
UHYROXWLRQ�

,QYHVWPHQW�LQ�LQIRUPDWLRQ�WHFKQRORJ\�KDV��KRZHYHU��D�VWURQJ�LQIOXHQFH�RQ
HFRQRPLF�JURZWK� LQ�GHYHORSHG� �2(&'��FRXQWULHV�� ,WV� LPSDFW� LV�DOPRVW�DV
ODUJH� DV� WKDW� RI� WKH� UHVW� RI� WKH� FDSLWDO� VWRFN�� %XW� VLQFH� WKH� VKDUH� RI� ,7
LQYHVWPHQW�LQ�*'3��DOWKRXJK�JURZLQJ��LV�VWLOO�PXFK�ORZHU�WKDQ�WKH�VKDUH�RI
QRQ�,7�LQYHVWPHQW��WKH�QHW�VRFLDO�UHWXUQ�WR�,7�FDSLWDO�LV�PXFK�ODUJHU�WKDQ�WKH
UHWXUQ�WR�QRQ�,7�FDSLWDO��������SHU�FHQW�YHUVXV���SHU�FHQW��UHVSHFWLYHO\��7KH
HVWLPDWHG� UHWXUQ� LV�YHU\�KLJK� LQGHHG��DERXW� WZLFH� WKH� UHWXUQ� WR� HTXLSPHQW
LQYHVWPHQW�DQG�������WLPHV�WKH�UHWXUQ�WR�5	'�REWDLQHG�LQ�VLPLODU�PRGHOV
DV� WKH� RQH� DSSOLHG� KHUH� �'H/RQJ� DQG� 6XPPHUV� ������ /LFKWHQEHUJ� �����
1RQQHPDQ�DQG�9DQKRXGW�������

7KH� UHVXOWV� FRQILUP�'HZDQ� DQG�.UDHPHU
V� �IRUWKFRPLQJ�� FRQFOXVLRQ� WKDW
LQIRUPDWLRQ� WHFKQRORJ\� SOD\V� D� VLJQLILFDQW� UROH� LQ� WKH� FXUUHQW� HFRQRPLF
JURZWK�RI�GHYHORSHG�FRXQWULHV�EXW�WKDW�LW�GRHV�QRW�\HW�VHHP�WR�KDYH�PDGH�D
VXEVWDQWLDO� FRQWULEXWLRQ� LQ� GHYHORSLQJ� FRXQWULHV� �VHH� DOVR� .UDHPHU� DQG
'HGULFN� �IRUWKFRPLQJ���� 7KLV� PD\� VLPSO\� UHIOHFW� WKH� IDFW� WKDW� GHYHORSHG
FRXQWULHV� KDYH� DOUHDG\� EXLOW� XS� D� PDWXUH� VWRFN� RI� SK\VLFDO� LQIUDVWUXFWXUH
DQG�KXPDQ�FDSLWDO�ZKLFK�HQKDQFH�DQG�DPSOLI\�WKH�HIIHFWV�RI�LQYHVWPHQWV�LQ
LQIRUPDWLRQ�WHFKQRORJ\��'HYHORSLQJ�FRXQWULHV�RQ�WKH�RWKHU�KDQG�ODFN�VXFK
,7�HQKDQFLQJ� FRPSOHPHQWDU\� IDFWRUV� PDNLQJ� LW� PXFK� PRUH� GLIILFXOW� IRU
WKHP�WR�EHQHILW�IURP�PRGHUQ�DGYDQFHV�LQ�WHFKQRORJ\�ZKLFK�HQDEOH�UHGHVLJQ
RI�SURGXFWLRQ��ZRUN�ZHOO�DV�EXVLQHVV�PDQDJHPHQW�SUDFWLFHV�
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2Q�WKH�RWKHU�KDQG��WKH�VDPH�K\SRWKHVHV��ZKLFK�KDYH�EHHQ�XVHG�WR�H[SODLQ
WKH� 
SURGXFWLYLW\� SDUDGR[
� DW� WKH� QDWLRQDO� OHYHO�� FRXOG� DV� ZHOO� KHUH� EH
DSSOLHG�WR�H[SODLQ�ZK\�,7�LQYHVWPHQWV�GR�QRW�VHHP�WR�KDYH�SDLG�RII�LQ�DOO
FRXQWULHV��$PRQJ� WKHVH� K\SRWKHVHV� DUH�� IRU� H[DPSOH��PLVPHDVXUHPHQW� RI
,7� LQYHVWPHQW�� ORQJ� GHOD\� LQ� WKH� GLIIXVLRQ� RI� QHZ� WHFKQRORJ\� DQG� VPDOO
VKDUH�RI�,7�LQYHVWPHQW�LQ�*'3��VHH��H�J���3RKMROD��IRUWKFRPLQJ����%XW�DW�WKH
VDPH�WLPH�RQH�VKRXOG�EH�DEOH�WR�H[SODLQ�ZK\�LQ� WKH�HPSLULFDO�HVWLPDWLRQV
UHSRUWHG� LQ�7DEOH��� LQYHVWPHQW� LQ� SK\VLFDO� FDSLWDO� KDV� D� ODUJHU� LPSDFW�RQ
HFRQRPLF�JURZWK�WKDQ�LV�VXJJHVWHG�E\�LWV�IDFWRU�VKDUH�LQ�LQFRPH�

,QYHVWPHQW�VSHFLILF� WHFKQRORJLFDO� FKDQJH� FDQ� EH� DUJXHG� WR� OLH� EHKLQG� WKH
LPSRUWDQW� UROH� WKDW� SK\VLFDO� FDSLWDO� SOD\V� LQ� HFRQRPLF� JURZWK� �VHH�� H�J��
*UHHQZRRG� DQG� <RUXNRJOX� ������ *UHHQZRRG� DQG� -RYDQRYLF� ������� 7KH
EDVLF�6RORZ�PRGHO�DQG�LWV�DXJPHQWHG�YHUVLRQ�DSSOLHG�LQ�WKLV�FKDSWHU�WUHDW
FDSLWDO� DQG� ODERXU� DV� KRPRJHQRXV� IDFWRUV� RI� SURGXFWLRQ�� 7HFKQRORJLFDO
SURJUHVV� LV� OLNH� 
PDQQD�IURP�KHDYHQ
�DQG�LPSURYHV� WKH�SURGXFWLYLW\�RI�DOO
IDFWRUV�RI�SURGXFWLRQ��ROG�DQG�QHZ�DOLNH�� ,Q� UHDOLW\��KRZHYHU��DGYDQFHV� LQ
WHFKQRORJ\� WHQG� WR�EH�HPERGLHG� LQ� WKH� ODWHVW�YLQWDJHV�RI� FDSLWDO��7KH� IDVW
WHFKQRORJLFDO�LPSURYHPHQW�RI�FRPSXWHUV�DQG�WKH�UHVXOWLQJ�UDSLG�GHFOLQH�LQ
WKHLU� SULFHV� DUH� D� FDVH� LQ� SRLQW�� ,Q� VXFK� D� ZRUOG� SURGXFWLYLW\� GRHV� QRW
LQFUHDVH�LI�QR�QHZ�LQYHVWPHQWV�DUH�PDGH�

7KH� VWDQGDUG� 6RORZ� PRGHO� FDQ� EH� DGMXVWHG� WR� WDNH� LQWR� DFFRXQW
WHFKQRORJLFDO�SURJUHVV�HPERGLHG�LQ�WKH�IRUP�RI�QHZ�FDSLWDO�JRRGV��,Q�VXFK
D�YLQWDJH�PRGHO�RI�HFRQRPLF�JURZWK��WKH�RXWSXW�HODVWLFLW\�RI�FDSLWDO�VWRFN
H[FHHGV�WKH�VKDUH�RI�FDSLWDO�LQ�LQFRPH��VHH��H�J���+DPLOWRQ�DQG�0RQWHDJXGR
������� 7KXV�� WKH� HVWLPDWLRQ� UHVXOWV� REWDLQHG� DERYH� FRXOG� EH� DUJXHG� WR
VXSSRUW�WKH�YLHZ�WKDW�WHFKQRORJLFDO�LPSURYHPHQWV�DUH�LQGHHG�LQFRUSRUDWHG
LQ�SK\VLFDO�FDSLWDO��%XW�LI� WKLV�LV�WKH�FDVH��WKHQ�WKH�DUJXPHQW�VKRXOG�DSSO\
HYHQ� PRUH� VWURQJO\� WR� LQIRUPDWLRQ� WHFKQRORJ\� FDSLWDO�� 7KLV� LV� EHFDXVH
WHFKQRORJLFDO� SURJUHVV� PRVW� OLNHO\� KDV� EHHQ� PXFK� IDVWHU� LQ� LQIRUPDWLRQ
WHFKQRORJ\� WKDQ� LQ� RWKHU� ILHOGV� LQ� WKH� SDVW� WZR� RU� WKUHH� GHFDGHV�� )RU
H[DPSOH�� RQ� DYHUDJH�� WKH� UHDO� SULFH� RI� QHZ� HTXLSPHQW� KDV� IDOOHQ� DW� WKH
DQQXDO�UDWH�RI���SHU�FHQW�DQG�WKH�UHDO�SULFH�RI�FRPSXWLQJ�DW�WKH�UDWH�RI���
SHU� FHQW� LQ� WKH� 8QLWHG� 6WDWHV� RYHU� WKH� SRVW�ZDU� SHULRG� �*UHHQZRRG� DQG
-RYDQRYLF� ������� ,I� ,7� LV� WKH� HQJLQH� RI� WKH� FXUUHQW� SKDVH� RI� HFRQRPLF
GHYHORSPHQW�� RQH� ZRXOG� WKXV� H[SHFW� HPSLULFDO� HVWLPDWLRQV� WR� SURGXFH� D
VWURQJ� UHODWLRQVKLS� EHWZHHQ� RXWSXW� JURZWK� DQG� ,7� LQYHVWPHQW� DV�� LQGHHG�
WKH\�GR�IRU�WKH�VXEVDPSOH�RI�WKH����2(&'�FRXQWULHV�LQ���������
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$� ILQDO� FDYHDW� LV� LQ� RUGHU��$OWKRXJK� LQYHVWPHQW� LQ� ,7� LQ� WKLV� FKDSWHU� KDV
EHHQ�LQWHUSUHWHG�WR�FDXVH�HFRQRPLF�JURZWK��LW�KDV�QRW�EHHQ�SRVVLEOH�WR�IXOO\
WHVW� WKLV� FDXVDOLW\� EHFDXVH� VXIILFLHQWO\� ORQJ� WLPH� VHULHV� GR� QRW� H[LVW�� 7KLV
WHVWLQJ�UHPDLQV�D�XVHIXO�DYHQXH�IRU�IXWXUH�UHVHDUFK�
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APPENDIX 1
DATASET

Country Y(95)/L(95) Y(80)/L(80)
SV KV tV n

Argentina 11617 12780 0.1416 0.0981 0.0044 0.0145
Australia 22973 19093 0.2615 0.1326 0.0208 0.0154

Austria 24301 20530 0.2499 0.1620 0.0146 0.0076

Belgium 25191 21298 0.2122 0.1317 0.0184 0.0029

Brazil 7268 8758 0.1655 0.0403 0.0081 0.0245

Canada 24852 21572 0.2549 0.1280 0.0175 0.0122

Chile 13474 9062 0.2171 0.0820 0.0093 0.0194

China (PRC) 3506 1172 0.2245 0.0806 0.0034 0.0218

Colombia 8798 7396 0.1519 0.1176 0.0077 0.0235

Denmark 25223 20616 0.2110 0.1381 0.0208 0.0041

Finland 20881 17415 0.3078 0.1320 0.0176 0.0036

France 24970 21421 0.2531 0.1498 0.0173 0.0068

Germany 22896 19813 0.2469 0.1412 0.0161 0.0055

Greece 13828 12857 0.1983 0.1222 0.0049 0.0087

Hong Kong 25571 13682 0.1935 0.1216 0.0089 0.0161

Hungary 7683 7678 0.2464 0.0867 0.0141 0.0003

India 1939 1262 0.1419 0.1004 0.0037 0.0236

Indonesia 4007 2258 0.2550 0.0906 0.0049 0.0254

Ireland 21109 13418 0.2315 0.1600 0.0130 0.0099

Italy 22183 18867 0.2436 0.1340 0.0116 0.0053

Japan 24621 17787 0.3447 0.1243 0.0172 0.0068

Korea (Rep of) 13406 5512 0.3135 0.1664 0.0105 0.0200

Malaysia 13620 7831 0.2890 0.1405 0.0097 0.0265

Mexico 9713 12702 0.1590 0.1447 0.0062 0.0324

Netherlands 22395 18981 0.2102 0.1470 0.0216 0.0081

New Zealand 20648 18616 0.2384 0.1697 0.0244 0.0116

Norway 26560 19833 0.2629 0.1373 0.0193 0.0059

Philippines 4335 5222 0.1618 0.1113 0.0063 0.0282

Portugal 15241 11604 0.2072 0.0853 0.0096 0.0034

Singapore 27205 12680 0.3593 0.1124 0.0158 0.0210

South Africa 9421 12137 0.1612 0.1496 0.0200 0.0263

Spain 16948 13991 0.2461 0.1721 0.0110 0.0089

Sweden 23203 20428 0.2106 0.1201 0.0238 0.0037

Switzerland 28111 27177 0.3077 0.1352 0.0227 0.0090

Thailand 7458 3672 0.2022 0.0754 0.0054 0.0275

Turkey 6842 5755 0.2123 0.0884 0.0037 0.0303

UK 22961 18263 0.1708 0.1427 0.0206 0.0036

USA 32279 26774 0.2066 0.1292 0.0249 0.0087

Venezuela 11052 14087 0.1532 0.0260 0.0092 0.0298

Average 17136 13949 0.2263 0.1212 0.0133 0.0144
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5()(5(1&(6

%HQKDELE�� -��� DQG� 0�� 0�� 6SLHJHO� �������� 
7KH� UROH� RI� KXPDQ� FDSLWDO� LQ
HFRQRPLF� GHYHORSPHQW�� (YLGHQFH� IURP� DJJUHJDWH� FURVV�FRXQWU\� GDWD
�
-RXUQDO�RI�0RQHWDU\�(FRQRPLFV������������

%U\QMROIVVRQ��(���DQG�/��+LWW���������
3DUDGR[�ORVW"�)LUP�OHYHO�HYLGHQFH�RI
WKH�UHWXUQV�WR�LQIRUPDWLRQ�V\VWHPV�VSHQGLQJ
��0DQDJHPHQW�6FLHQFH����
�������

%U\QMROIVVRQ�� (��� DQG� 6�� <DQJ� �������� 
,QIRUPDWLRQ� WHFKQRORJ\� DQG
SURGXFWLYLW\�� $� UHYLHZ� RI� WKH� OLWHUDWXUH
�� $GYDQFHV� LQ� &RPSXWHUV� ���
��������

'H/RQJ�� -�� %�� DQG� /�� +�� 6XPPHUV� �������� 
(TXLSPHQW� LQYHVWPHQW� DQG
HFRQRPLF�JURZWK
��4XDUWHUO\�-RXUQDO�RI�(FRQRPLFV��������������

'HZDQ��6��DQG�.��/��.UDHPHU��IRUWKFRPLQJ��� 
,QIRUPDWLRQ�WHFKQRORJ\�DQG
SURGXFWLYLW\��(YLGHQFH�IURP�FRXQWU\�OHYHO�GDWD
��0DQDJHPHQW�6FLHQFH�

'XUODXI�� 6�� 1�� DQG� '�� 7�� 4XDK� �������� 
7KH� QHZ� HPSLULFV� RI� HFRQRPLF
JURZWK
��1%(5�:RUNLQJ�3DSHU�1R�������

*UHHQDQ�� 1��� -�� 0DLUHVVH�� DQG� $�� 7RSLRO�%HQVDLG� �IRUWKFRPLQJ��

,QIRUPDWLRQ�WHFKQRORJ\�DQG�5	'�LPSDFWV�RQ�SURGXFWLYLW\�DQG�VNLOOV��$
FRPSDULVRQ�RQ�)UHQFK�)LUP�OHYHO�GDWD
��LQ�0��3RKMROD��HG����,QIRUPDWLRQ
7HFKQRORJ\�� 3URGXFWLYLW\� DQG� (FRQRPLF� *URZWK�� ,PSOLFDWLRQV� IRU
(FRQRPLF�'HYHORSPHQW�

*UHHQZRRG�� -��� DQG�%�� -RYDQRYLF� �������� 
$FFRXQWLQJ� IRU�JURZWK
��1%(5
:RUNLQJ� 3DSHU�1R�� ������ 7R� EH� SXEOLVKHG� LQ� 6WXGLHV� LQ� ,QFRPH� DQG
:HDOWK��1HZ�'LUHFWLRQ� LQ�3URGXFWLYLW\�$QDO\VLV�� HGLWHG� E\�&��+XOWHQ�
&KLFDJR��8QLYHUVLW\�RI�&KLFDJR�3UHVV�

*UHHQZRRG�� -��� DQG� 0�� <RUXNRJOX� �������� 
����
�� &DUQHJLH�5RFKHVWHU
&RQIHUHQFH�6HULHV�RQ�3XEOLF�3ROLF\�����������

+DPLOWRQ��-��'���DQG�-��0RQWHDJXGR��������� 
7KH�DXJPHQWHG�6RORZ�PRGHO
DQG� WKH� SURGXFWLYLW\� VORZGRZQ
�� -RXUQDO� RI� 0RQHWDU\� (FRQRPLFV� ���
��������
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-HRQJ�� .XN�+ZDQ�� -HRQJ� +XQ� 2K� DQG� ,OVRRQ� 6KLQ� �IRUWKFRPLQJ��� 
7KH
HFRQRPLF� LPSDFW� RI� LQIRUPDWLRQ� DQG� FRPPXQLFDWLRQ� WHFKQRORJ\� LQ
.RUHD
�� LQ�0��3RKMROD� �HG���� ,QIRUPDWLRQ�7HFKQRORJ\��3URGXFWLYLW\�DQG
(FRQRPLF�*URZWK��,PSOLFDWLRQV�IRU�(FRQRPLF�'HYHORSPHQW�

.UDHPHU��.��/�� DQG� -��'HGULFN� �IRUWKFRPLQJ��� 
,QIRUPDWLRQ� WHFKQRORJ\� DQG
SURGXFWLYLW\��5HVXOWV�DQG�SROLF\�LPSOLFDWLRQV�RI�FURVV�FRXQWU\�VWXGLHV
��LQ
0��3RKMROD��HG����,QIRUPDWLRQ�7HFKQRORJ\��3URGXFWLYLW\�DQG�(FRQRPLF
*URZWK��,PSOLFDWLRQV�IRU�(FRQRPLF�'HYHORSPHQW�

/HKU��:���DQG�)��/LFKWHQEHUJ��IRUWKFRPLQJ���
,QIRUPDWLRQ�WHFKQRORJ\�DQG�LWV
LPSDFW�RQ�SURGXFWLYLW\��)LUP�OHYHO�HYLGHQFH�IURP�JRYHUQPHQW�DQG�SULYDWH
GDWD�VRXUFHV���������
��&DQDGLDQ�-RXUQDO�RI��(FRQRPLFV�

/HYLQH��5��� DQG�'��5HQHOW� �������� 
$� VHQVLWLYLW\� DQDO\VLV� RI� FURVV�FRXQWU\
JURZWK�UHJUHVVLRQV
��$PHULFDQ�(FRQRPLF�5HYLHZ������������

/LFKWHQEHUJ��)��5����������
5�	�'�LQYHVWPHQW�DQG�LQWHUQDWLRQDO�SURGXFWLYLW\
GLIIHUHQFHV
��,Q�(FRQRPLF�*URZWK�LQ�WKH�:RUOG�(FRQRP\��HGLWHG�E\�+�
6LHEHUW��7�ELQJHQ��-�&�%��0RKU���������

0DQNLZ��1��*��'��5RPHU�� DQG�'��1��:HLO� �������� 
$� FRQWULEXWLRQ� WR� WKH
HPSLULFV� RI� HFRQRPLF� JURZWK
��4XDUWHUO\� -RXUQDO� RI� (FRQRPLFV� ����
�������

0RWRKDVKL�� .�� �������� 
,&7� GLIIXVLRQ� DQG� LWV� HFRQRPLF� LPSDFW� LQ� 2(&'
FRXQWULHV
��67,�5HYLHZ�����������

1LLQLQHQ��3���IRUWKFRPLQJ��
&RPSXWHUV�DQG�HFRQRPLF�JURZWK�LQ�)LQODQG
��LQ
0��3RKMROD��HG����,QIRUPDWLRQ�7HFKQRORJ\��3URGXFWLYLW\�DQG�(FRQRPLF
*URZWK��,PSOLFDWLRQV�IRU�(FRQRPLF�'HYHORSPHQW�

1RQQHPDQ��:��� DQG� 3�� 9DQKRXGW� �������� 
$� IXUWKHU� DXJPHQWDWLRQ� RI� WKH
6RORZ� PRGHO� DQG� WKH� HPSLULFV� RI� HFRQRPLF� JURZWK� IRU� 2(&'
FRXQWULHV
��4XDUWHUO\�-RXUQDO�RI�(FRQRPLFV�������������

2OLQHU�� 6�� '��� DQG� '�� (�� 6LFKHO� �������� 
&RPSXWHUV� DQG� RXWSXW� JURZWK
UHYLVLWHG�� +RZ� ELJ� LV� WKH� SX]]OH"
�� %URRNLQJ� 3DSHUV� RQ� (FRQRPLF
$FWLYLW\������������

3RKMROD��0���HG����IRUWKFRPLQJ���,QIRUPDWLRQ�7HFKQRORJ\��3URGXFWLYLW\�DQG
(FRQRPLF�*URZWK��,PSOLFDWLRQV�IRU�(FRQRPLF�'HYHORSPHQW�
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6LFKHO��'��(����������7KH�&RPSXWHU�5HYROXWLRQ��$Q�(FRQRPLF�3HUVSHFWLYH�
:DVKLQJWRQ�'&��%URRNLQJV�,QVWLWXWLRQ�3UHVV�

6XPPHUV��5���DQG�$��+HVWRQ���������
7KH�3HQQ�:RUOG�7DEOH��0DUN�����$Q
H[SDQGHG� VHW� RI� LQWHUQDWLRQDO� FRPSDULVRQV�� ���������
�� 4XDUWHUO\
-RXUQDO�RI�(FRQRPLFV�������������

7HPSOH�� -�� �������� 
(TXLSPHQW� LQYHVWPHQW� DQG� WKH� 6RORZ�PRGHO
��2[IRUG
(FRQRPLF�3DSHUV�����������

81(6&2� �������� 6WDWLVWLFDO� 'DWDEDVH�� KWWS���XQHVFRVWDW�XQHVFR�RUJ�
GDWDEDVH�'%IUDPH�KWP� ��

:RQJ��3��.���IRUWKFRPLQJ���
7KH�FRQWULEXWLRQ�RI�LQIRUPDWLRQ�WHFKQRORJ\�WR
WKH� UDSLG� HFRQRPLF� JURZWK� RI� 6LQJDSRUH
�� LQ� 0�� 3RKMROD� �HG���
,QIRUPDWLRQ� 7HFKQRORJ\�� 3URGXFWLYLW\� DQG� (FRQRPLF� *URZWK�
,PSOLFDWLRQV�IRU�(FRQRPLF�'HYHORSPHQW�

:RUOG� %DQN� �����D��� .QRZOHGJH� IRU� 'HYHORSPHQW��:RUOG� 'HYHORSPHQW
5HSRUW����������2[IRUG��2[IRUG�8QLYHUVLW\�3UHVV�

:RUOG� %DQN� �����E��� :RUOG� 'HYHORSPHQW� ,QGLFDWRUV� ������ &'�520�
:DVKLQJWRQ��'&��:RUOG�%DQN�
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