




*URZWK�7KHRU\
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%R\DQ�-RYDQRYLF

*URZWK� WKHRU\� RIIHUV� WZR� H[SODQDWLRQV� IRU� JURZWK�� � 2QH
VWUHVVHV� WKH� VXSSO\�RI�SURGXFWLYH� LGHDV�DQG�VD\V�� URXJKO\�
WKDW�WKH�JURZWK�RI�OLYLQJ�VWDQGDUGV�GHSHQGV�RQ�WKH�JURZWK
RI� VFLHQFH�� � 7KH� RWKHU� H[SODQDWLRQ� LQYRNHV� LQFHQWLYHV�
*URZWK� FRXOG� EHJLQ� RQO\� ZKHQ� KDUG� ZRUN� DQG� EXVLQHVV
HQWHUSULVH�ZHUH�IUHH�RI�LQWHUIHUHQFH�E\�DXWKRULW\���7KH�ILUVW
EUDQFK� RI� WKHRU\� LV� ZHOO� GHYHORSHG�� LW� LV� WKH� VHFRQG� WKDW
QRZ� FKDOOHQJHV� WKH� JURZWK� HFRQRPLVW� WR� H[SODLQ�QRW� MXVW
JURZWK��EXW� WKH� HYROXWLRQ�RI� WKH�SROLFLHV� DQG� LQVWLWXWLRQV
WKDW�VKDSH�RXU�LQFHQWLYHV�

7KLV�SDSHU�ZDV�SUHSDUHG�IRU�WKH�,QWHUQDWLRQDO�(QF\FORSHGLD�RI�WKH�6RFLDO
DQG�%HKDYLRUDO�6FLHQFHV��ZKHUH�LW�ZLOO�DSSHDU�XQGHU�WKH�KHDGLQJ
(FRQRPLF�*URZWK��7KHRU\���7KH�ZRUN�ZDV�VXSSRUWHG�E\�D�JUDQW
IURP�WKH�1DWLRQDO�6FLHQFH�)RXQGDWLRQ�WR�WKH�1%(5�
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*URZWK�WKHRU\�ZDV�GHYHORSHG�LQ�WKH�����
V�DQG�����
V��DQG�VRPH
HDUO\�JURZWK�PRGHOV�DUH�FROOHFWHG�LQ�6WLJOLW]�DQG�8]DZD��������
$IWHU�D�OXOO�LQ�WKH�����
V��WKH�DUULYDO�RI�EHWWHU�GDWD�LQ�WKH�����
V
SURPSWHG�D�EXUVW�RI�DFWLYLW\�GXULQJ�ZKLFK�HFRQRPLVWV�UHILQHG�WKHLU
PRGHOV�VR�WKDW�WKH\�FRXOG�EHWWHU�DQVZHU�TXHVWLRQ�OLNH��:K\�GLG
JURZWK�WDNH�RII�WZR�KXQGUHG�\HDUV�DJR�DQG�ZK\�LQ�(QJODQG�DQG
WKHQ�WKH�:HVW��DQG�ZK\�GR�$IULFD��/DWLQ�$PHULFD�DQG�PRVW�RI�$VLD
ODJ�VR�IDU�EHKLQG"��$QG��ZKDW�PHDVXUHV�ZLOO�LPSURYH�WKLQJV�
HVSHFLDOO\�LQ�WKH�SRRU�FRXQWULHV"�,W�LV�PRVWO\�WKH�QHZ�FURS�RI�PRGHOV
WKDW�,�VKDOO�VXUYH\�KHUH�

*URZWK

:KDW�GHWHUPLQHV�WKH�UDWH�DW�ZKLFK�RXU�VWDQGDUG�RI�OLYLQJ�JURZV"
(FRQRPLF�WKHRU\�KDV�VHWWOHG�RQ�WKUHH�EURDG�FDWHJRULHV�

$� 7KH�SURJUHVV�RI�VFLHQFH�DQG�SURGXFWLYH�NQRZOHGJH
%� 7KH�JURZWK�RI�LQGLYLGXDO�VNLOOV
&� ,QFHQWLYHV

,QFHQWLYHV�LPSLQJH�RQ�HYHU\�HFRQRPLF�GHFLVLRQ��RI�FRXUVH��LQFOXGLQJ
WKH�GHFLVLRQ�WR�DFFXPXODWH�NQRZOHGJH�DQG�VNLOO���6WLOO��,�OLVW��$��DQG
�%��VHSDUDWHO\�EHFDXVH�VFLHQFH�DQG�VNLOOV�KDYH�HYROYHG��LQ�SDUW�
VSRQWDQHRXVO\�RU�DFFLGHQWDOO\�DV�SHRSOH�ZHQW�DERXW�WKHLU�EXVLQHVV
RU�SXUVXHG�WKHLU�FXULRVLW\�

$� 6FLHQFH

7KH�ZRUOG
V�ZHDOWK�JURZV�WKDQNV�PDLQO\�WR�WKH�JURZWK�RI
NQRZOHGJH���$V�ZLWK�DQ\WKLQJ�HOVH��ZKHQ�DGGLQJ�WR�NQRZOHGJH�
WKHUH�LV�VWUHQJWK�LQ�QXPEHUV���(YHQ�EHIRUH�WKH�ILIWK�FHQWXU\�%�&�
DQG�WKH�EHJLQQLQJV�RI�VFLHQFH��HDUO\�VWRQH�WRROV��IDUPLQJ��WKH
GRPHVWLFDWLRQ�RI�DQLPDOV��WKH�ZKHHO��DQG�RWKHU�LQYHQWLRQV�VSUHDG
QRW�E\�SDUDOOHO�DQG�LQGHSHQGHQW�LQYHQWLRQ��EXW�E\�LPLWDWLRQ���,I�,
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ZDV�DORQH�LQ�WKH�ZRUOG��,�ZRXOG�KDYH�WR�GR�P\�RZQ�LQYHQWLQJ���%XW
LI�WKHUH�DUH�WZR�RI�XV�DQG�\RX�KDYH�LQYHQWHG�WKH�ZKHHO�DOUHDG\��,
GRQ
W�QHHG�WR�UHLQYHQW�LW��,�FDQ�MXVW�FRS\�\RXU�GHVLJQ���,Q�FRS\LQJ
\RX��PRUHRYHU��,�GR�QRW�GHSULYH�\RX�RI�\RXU�ZKHHO����ZH�ERWK�FDQ
PDNH�D�ZKHHO�HYHQ�WKRXJK�\RX�DORQH�FDPH�XS�ZLWK�WKH�LGHD���7KXV�
NQRZOHGJH�LV�D�IRUP�RI�VRFLDO�FDSLWDO�WKDW�JURZV�ZKHQ�DQ\RQH�DGGV
WR�LW��DQG�D�ELJJHU�ZRUOG�ZLOO�JURZ�IDVWHU�VLPSO\�EHFDXVH�PRUH
SHRSOH�ZLOO�WKLQN�XS�PRUH�QHZ�LGHDV���)URP�WKH�ILUVW�VWRQH�WRROV�WR
WKH�VWHDP�HQJLQH��HOHFWULFLW\�DQG�WKH�FRPSXWHU��WKH�PDVV�RI�WKH
SHRSOH�ZKR�GHULYHG�VRPH�XVH�IURP�QHZ�LGHDV�KDYH�KDG�QR�SDUW�LQ
FRPLQJ�XS�ZLWK�WKHP���6R��LI�WKH�RYHUULGLQJ�FRQVWUDLQW�RQ�JURZWK�LV
VFLHQWLILF�SURJUHVV��D�PRUH�SRSXORXV�ZRUOG�LV�RQH�LQ�ZKLFK�OLYLQJ
VWDQGDUGV�ZLOO�ULVH�DW�D�IDVWHU�UDWH�

$UURZ��������DUJXHG�WKDW�ZH�JHW�QHZ�LGHDV�ZKHQ�ZH�XVH�RXU
ROG�LGHDV��DQG�WKDW�LQYHQWLRQ�LV�LQFLGHQWDO�WR�QRUPDO�SURGXFWLRQ
DFWLYLW\���+H�FDOOHG�WKLV�SURFHVV�´OHDUQLQJ�E\�GRLQJµ�DQG�KH�DVVXPHG
WKDW�WKH�SURFHVV�RSHUDWHV�LQ�WKH�PDFKLQH�SURGXFLQJ�LQGXVWU\��7KH
PRUH�PDFKLQHV�ZH�PDNH��WKH�EHWWHU�DW�LW�ZH�JHW����7KH�OHDUQLQJ
SURFHVV�RSHUDWHV�DW�WKH�OHYHO�RI�WKH�LQGXVWU\�DV�D�ZKROH�LQ�WKDW�HDFK
SURGXFHU�OHDUQV�IURP�WKH�H[SHULHQFH�RI�DOO�RWKHU�SURGXFHUV�

%HFDXVH�LW�UHOLHV�H[FOXVLYHO\�RQ�OHDUQLQJ�E\�GRLQJ��KRZHYHU�
$UURZ
V�JURZWK�PHFKDQLVP�FRQWDLQV�RQO\�D�VPDOO�SDUW�RI�WKH�HQJLQH
WKDW�GULYHV�PRGHUQ�JURZWK���$IWHU�DOO��KRZ�PDQ\�RI�RXU�ELJ
LQYHQWLRQV�ZHUH�PDGH�IRUWXLWRXVO\�DW�WKH�ZRUNSODFH"��(YHQ�ZKHQ�LW
LV�DQ�DFFLGHQW����SHQLFLOOLQ�DQG�WKH�SRVW�LW�QRWH��H�J�����D�GLVFRYHU\
XVXDOO\�RFFXUV��LQVWHDG��LQ�WKH�UHVHDUFK�ODE���0RRUH
V�ODZ��WKH
REVHUYDWLRQ�WKDW�WKH�VSHHG�RI�FRPSXWHUV�GRXEOHV�HYHU\�WZR�\HDUV��LV
GULYHQ�E\�UHVHDUFK�RQ�WKH�FRPSXWHU�FKLS��DQG�QRW�E\�WKH�PHUH�IDFW
WKDW�WKH�ZRUOG�SURGXFHV�D�ORW�RI�FKLSV���2I�FRXUVH��LI�ZH�PDGH�D
JUHDWHU�QXPEHU�RI�FKLSV��ZH�ZRXOG�SUREDEO\�DOVR�EH�FKRRVLQJ�WR�GR
PRUH�UHVHDUFK�WR�PDNH�WKHP�IDVWHU��WKH�UDWH�RI�SURGXFWLRQ�DQG�WKH
UDWH�RI�JURZWK�RI�FKLS�TXDOLW\�ZRXOG��LQ�WKLV�VHQVH��EH�SRVLWLYHO\
UHODWHG��EXW�LW�ZRXOG�VWLOO�EH�WKH�UHVHDUFK�VFLHQWLVW�DQG�QRW�WKH
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SURGXFWLRQ�ZRUNHU�ZKRP�ZH�ZRXOG�KDYH�WR�WKDQN�IRU�WKDW�TXDOLW\
JURZWK�

5RPHU��������UHFRJQL]HV�WKH�LPSRUWDQFH�RI�UHVHDUFK���,Q�KLV
PRGHO��WKH�PRUH�UHVHDUFKHUV�ZH�KDYH��WKH�IDVWHU�ZH�FDQ�LQYHQW��DQG
WKH�IDVWHU�ZH�JURZ���$V�LQ�$UURZ
V�PRGHO��WKHQ��KHUH�WRR�D�ELJJHU
HFRQRP\�JURZV�IDVWHU���7KLV�SRVLWLYH�HIIHFW�WKDW�WKH�VFDOH�RI�WKH
ZRUOG�KDV�RQ�JURZWK�KROGV�XS�ZHOO�KLVWRULFDOO\���.UHPHU�������
ILQGV�WKDW�WKH�ULVH�LQ�WKH�ZRUOG
V�SRSXODWLRQ�KDV��DW�OHDVW�XQWLO
DURXQG�������JRQH�KDQG�LQ�KDQG�ZLWK�D�ULVH�LQ�WKH�UDWH�RI�JURZWK�RI
LQFRPH�SHU�KHDG���7KH�LQGXVWULDO�UHYROXWLRQ�WKXV�WRRN�SODFH�RQO\
ZKHQ�SHRSOH�FDPH�XS�ZLWK�HQRXJK�LGHDV�²�H�J��WKH�VWHDP�HQJLQH���
WKDW�WKHQ�NLFNHG�RII�WKH�LQGXVWULDO�HUD�

%� 6NLOOV

6FLHQFH�FDQQRW�EH�DOO�WKHUH�LV�WR�JURZWK�DQG�GHYHORSPHQW�
)RU�RQH�WKLQJ��ODUJH�SDUWV�RI�WKH�ZRUOG�VHHP�DOPRVW�XQWRXFKHG�E\
WKH�PDQ\�VFLHQWLILF�LQYHQWLRQV�RI�WKH�SDVW�FHQWXU\�����PDQ\�SHRSOH
DUH�VWLOO�LOOLWHUDWH�DQG�VWLOO�OLYH�ZLWKRXW�HOHFWULFLW\�DQG�UXQQLQJ�ZDWHU�
0RUHRYHU��WKH�ZRUOG�LV�EHFRPLQJ�PRUH�SRSXORXV��DQG�LWV�FDGUH�RI
VFLHQWLVWV�LV�JURZLQJ�E\�OHDSV�DQG�ERXQGV��\HW�VLQFH�WKH�VHFRQG
ZRUOG�ZDU��LQFRPH�SHU�KHDG�KDV�JURZQ�PRUH�RU�OHVV�VWHDGLO\�DW
DERXW�����SHUFHQW�SHU�\HDU���7KLV��WRR��-RQHV��������WHOOV�XV��LV�QRW
FRQVLVWHQW�ZLWK�VFLHQFH�GULYHQ�PRGHOV�ZKLFK��SUHGLFW�WKDW�D�ELJJHU
ZRUOG�VKRXOG�JURZ�IDVWHU�DV�ORQJ�DV�WKH�ZHOO�RI�LGHDV�KDV�QRW�UXQ
GU\���%XW�WKHUH�LV�QRW�PXFK�HYLGHQFH�WKDW�WKH�VXSSO\�RI�QHZ�LGHDV�LV
GZLQGOLQJ����RQ�WKH�FRQWUDU\��FRPSXWHU�DLGHG�VLPXODWLRQ�KDV�PDGH
UHVHDUFK�HDVLHU�

7KH�FRQVWUDLQLQJ�IRUFH�RQ�JURZWK�VHHPV��LQVWHDG��WR�QRZ�EH
WKH�FRVW�RI�DGRSWLQJ�QHZ�LGHDV����WKH�IDFW�WKDW�WR�SXW�QHZ�LGHDV�LQWR
SUDFWLFH�UHTXLUHV�UHVRXUFHV�DQG�VNLOO���7UXH��VRPH�WHFKQRORJLHV�DUH�VR
XVHU�IULHQGO\�WKDW�WKHLU�XVH�GHPDQGV�QR�VNLOO�DW�DOO��WR�XVH�D�OLJKW
EXOE��IRU�LQVWDQFH��DOO�\RX�KDYH�WR�GR�LV�VFUHZ�LW�LQ���%XW�\RX�FDQQRW
GR�PXFK�ZLWK�D�FRPSXWHU�LI�\RX�KDYH�QR�HGXFDWLRQ�DQG�QR
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H[SHULHQFH�ZLWK�FRPSXWHUV���$QG��VLQFH�WKH�FRVWV�RI�WHFKQRORJLFDO
DGRSWLRQ�DUH�OLNHO\�WR�EH�SURSRUWLRQDO�WR�WKH�QXPEHU�RI�XVHUV�
DGRSWLRQ�LV�DV�FRVWO\�LQ�D�ELJ�ZRUOG�DV�LQ�D�VPDOO�RQH���6RFLHW\
LQHYLWDEO\�VSHQGV�PXFK�OHVV�RQ�UHVHDUFK�DQG�LQYHQWLRQ�WKDQ�LW�GRHV
RQ�LPSOHPHQWLQJ�ZKDW�LW�KDV�LQYHQWHG���(YHQ�LQ�WKH�8�6���UHVHDUFK
HIIRUW�DEVRUEV�D�PHUH�WZHQWLHWK�RI�ZKDW�LV�VSHQW�RQ�HGXFDWLQJ�DQG
WUDLQLQJ�WKH�ZRUNIRUFH���$QG�LQ�D�GHYHORSLQJ�FRXQWU\�WKDW�LPSRUWV
DOO�RI�LWV�WHFKQRORJ\��WKH�FRQVWUDLQW�RQ�JURZWK�LV�SXUHO\�WKH�VSHHG
ZLWK�ZKLFK�LWV�FLWL]HQV�FDQ�HQKDQFH�WKHLU�VNLOOV�DQG�JHW�WKH�UHTXLVLWH
PDFKLQHV���/XFDV��������PRGHOV�VXFK�D�ZRUOG��D�ZRUOG�LQ�ZKLFK
FRXQWULHV�VKDUH�WKH�VDPH�WHFKQRORJ\�EXW�QRW�WKH�VNLOOV�RI�WKHLU
ZRUNHUV��,Q�KLV�PRGHO��SHRSOH�DXJPHQW�WKHLU�VNLOOV�HYHU\ZKHUH�DW�WKH
VDPH�UDWH��DQG�LI�ODERU�FDQQRW�PRYH�IURP�RQH�FRXQWU\�WR�DQRWKHU�
GLIIHUHQFHV�LQ�VNLOO�OHYHOV�DQG��KHQFH��LQ�GHYHORSPHQW�SHUVLVW
LQGHILQLWHO\���%HFDXVH�HGXFDWLRQ�DQG�ZRUN�H[SHULHQFH�GLIIHU�VR�PXFK
DPRQJ�FRXQWULHV��KLV�PRGHO�H[SODLQV�GLIIHUHQFHV�RI�GHYHORSPHQW
DPRQJ�UHJLRQV�DQG�FRXQWULHV���2Q�WKH�RWKHU�KDQG��DQ�$UURZ�5RPHU
W\SH�RI�PRGHO�FDQ�H[SODLQ�WKH�JURZWK�KLVWRU\�RI�WKH�ZRUOG�DV�D
ZKROH�

&� ,QFHQWLYHV

:H�QRZ�FRPH�WR�LQFHQWLYHV���,QFHQWLYHV�WR�LQYHQW�WKLQJV��DQG
WR�LPSOHPHQW�LQYHQWLRQV��SHUKDSV�E\�DFTXLULQJ�WKH�QHHGHG�VNLOOV��RU
E\�LQYHVWLQJ�LQ�VRPHWKLQJ�HOVH���,W�LV�LPSRVVLEOH��H�J���WR�H[SODLQ
(XURSHDQ�VWDJQDWLRQ�GXULQJ�WKH�'DUN�$JHV�ZLWKRXW�PHQWLRQLQJ�WKH
EDUULHUV�WKDW�DXWKRULW\�SODFHG�RQ�LQWHOOHFWXDO�SURJUHVV���%DXPRO
�������DQG�0RN\U��������DUJXH�WKDW��KLVWRULFDOO\��PDWHULDO�SURJUHVV
KDV�GHSHQGHG�OHVV�RQ�WKH�VWDWH�RI�VFLHQFH�DQG�WKH�VXSSO\�RI
SRWHQWLDO�LQQRYDWLRQV�WKDQ�RQ�ZKHWKHU�SHRSOH�KDYH�KDG�WKH
LQFHQWLYH�WR�LPSOHPHQW�WKHP�

´7KH� PXVHXP� DW� $OH[DQGULD� ZDV� WKH� FHQWHU� RI
WHFKQRORJLFDO�LQQRYDWLRQ�LQ�WKH�5RPDQ�(PSLUH���%\�WKH
ILUVW�FHQWXU\�%�&���WKDW�FLW\�NQHZ�RI�YLUWXDOO\�HYHU\�IRUP
RI� PDFKLQH� JHDULQJ� WKDW� LV� XVHG� WRGD\�� LQFOXGLQJ� D
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ZRUNLQJ� VWHDP� HQJLQH�� � %XW� WKHVH� VHHPHG� WR� EH� XVHG
RQO\� WR� PDNH� ZKDW� DPRXQWHG� WR� HODERUDWH� WR\V�� � 7KH
VWHDP�HQJLQH�ZDV�XVHG�WR�RSHQ�DQG�FORVH�WKH�GRRUV�RI�D
WHPSOH�

��%DXPRO�������S������

,Q�RWKHU�ZRUGV��JRRG�LGHDV�ZHUH�SOHQWLIXO�WZR�WKRXVDQG�\HDUV�DJR�
EXW�WKH�HQYLURQPHQW�IRU�XVLQJ�WKHP�SURGXFWLYHO\�ZDV�XQIULHQGO\�
7KH�5RPDQ�(PSLUH��(XURSH�LQ�WKH�'DUN�$JHV��&KLQD�LQ�WKH�0LGGOH
$JHV��DQG�YDULRXV�QDWLRQV�WRGD\��KDYH�DOO�EHHQ�KRVWLOH�WR�QHZ�LGHDV�

+RVWLOLW\�WR�WHFKQRORJLFDO�FKDQJH�FDQ�VKRZ�XS�LQ�D�YDULHW\�RI
ZD\V���3DUHQWH�DQG�3UHVFRWW��IRUWKFRPLQJ��VKRZ��IRU�H[DPSOH��WKDW
HVWDEOLVKHG�PRQRSRO\�ULJKWV�RYHU�DQ�ROG�WHFKQRORJ\�FDQ�DOORZ�LW�WR
VXUYLYH�WKH�WKUHDW�RI�HQWU\�E\�ILUPV�ZDQWLQJ�WR�XVH�D�EHWWHU�QHZ
RQH��DQG�WKDW�WKLV�FDQ�KDYH�D�ELJ�GUDJ�RQ�GHYHORSPHQW���7KH�UHDO
FKDOOHQJH��KRZHYHU��LV�WR�XQGHUVWDQG�KRZ�WKH�SROLFLHV�DUH�FKRVHQ�
.UXVHOO�DQG�5LRV�5XOO��������VKRZ�WKDW�HYHQ�D�GHPRFUDF\�PD\�ZHOO
FKRRVH�WR�HUHFW�D�EDUULHU�WR�WHFKQRORJLFDO�FKDQJH��EHFDXVH�WKH
PDMRULW\�RI�WKH�YRWHUV�PD\�VWDQG�WR�ORVH�IURP�WKH�DGRSWLRQ�RI�D�QHZ
WHFKQRORJ\�DV�LW�ZRXOG�GHYDOXH�WKHLU�VNLOOV�

7KH�LQFHQWLYH�WR�VDYH�KDV�DOVR�YDULHG�D�ORW�KLVWRULFDOO\�DQG�LW
YDULHV�QRZ�IURP�RQH�SODFH�WR�DQRWKHU�EHFDXVH�RI�SROLF\�GLIIHUHQFHV�
+RZHYHU��JURZWK�WKHRU\�SUHGLFWV�RQO\�PRGHVW�HIIHFWV�RI�IUXJDOLW\���
D�SHUPDQHQW�ULVH�LQ�QDWLRQDO�VDYLQJ�KDV�RQO\�D�WHPSRUDU\�HIIHFW�RQ
LQFRPH�JURZWK���+RZ�ORQJ�WKH�VWLPXOXV�ODVWV�GHSHQGV�RQ�KRZ�PXFK
SK\VLFDO�FDSLWDO�PDWWHUV�LQ�SURGXFWLRQ���7KH�HYLGHQFH�RQ�ZKHWKHU
IUXJDOLW\�OHDGV�WR�HYHQ�D�WHPSRUDU\�ULVH�LQ�JURZWK�LV�PL[HG��%DUUR
DQG�6DOD�L�0DUWLQ��������

,QHTXDOLW\

*URZWK�WKHRU\�DOVR�DLPV�WR�H[SODLQ�LQHTXDOLW\���7KH�ZRUOG�KDV
JRWWHQ�ULFKHU��EXW�LQHTXDOLW\�LQ�OLYLQJ�VWDQGDUGV�LV�JUHDWHU�WKDQ�HYHU�
7KH�SRYHUW\�WKDW�PRVW�$IULFDQV��$VLDQV�DQG�/DWLQ�$PHULFDQV�QRZ
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ILQG�WKHPVHOYHV�LQ�LVQ
W�MXVW�UHODWLYH����LW�LVQ
W�MXVW�WKDW�OLYLQJ
VWDQGDUGV�LQ�WKH�SRRU�ZRUOG�VHHP�ORZ�EHFDXVH�WKH\�DUH�GZDUIHG�E\
WKH�JUHDW�ZHDOWK�LQ�WKH�8�6���:HVWHUQ�(XURSH��DQG�-DSDQ���2Q�WKH
FRQWUDU\��OLYLQJ�VWDQGDUGV�LQ�WKH�SRRU�ZRUOG�DUH�ORZ�E\�DQ\
KLVWRULFDO�VWDQGDUG���3HRSOH�WKHUH�RIWHQ�IDFH�VWDUYDWLRQ�DQG�HSLGHPLF
GLVHDVH��DQG�WKH\�GR�QRW�OLYH�PXFK�EHWWHU�WKDQ�WKHLU�GLVWDQW
DQFHVWRUV�GLG���$W�WKH�HQG�RI�WKLV�FHQWXU\��8�6��LQFRPH�SHU�KHDG�LV
RQO\�VL[�WLPHV�ZKDW�LW�ZDV�DW�WKH�VWDUW�RI�WKH�FHQWXU\��\HW�LW�LV���
WLPHV�DV�KLJK�LQFRPHV�LQ�&KDG�RU�(WKLRSLD���7KLV�PHDQV�WKDW�SHRSOH
LQ�&KDG�DQG�(WKLRSLD�DUH�PXFK�ZRUVH�RII�WKDQ�$PHULFDQV�ZHUH�D
FHQWXU\�DJR���:K\�LV�WKH�JDS�VR�ZLGH�WRGD\�DQG�ZK\�DUHQ
W�WKH�SRRU
FRXQWULHV�FDWFKLQJ�XS"

7KH�FDXVHV�RI�LQHTXDOLW\

$OWKRXJK�RQH�FDQ�DOZD\V�DVN�IRU�D�VWLOO�SULRU�FDXVH��WKH�IROORZLQJ
ILYH�DUH�FDXVHV�RI�LQHTXDOLW\�WKDW�VHHP��WR�PH��IXQGDPHQWDO�

*HRJUDSK\��6RPH�SRLQWV�RQ�WKH�JOREH�DUH�QDWXUDO�VLWHV�IRU
HFRQRPLF�DFWLYLW\����H�J���WKH�HVWXDU\�RI�D�ODUJH�ULYHU���6XFK
DGYDQWDJHV�RI�ORFDWLRQ�DUH�FRPSRXQGHG�E\�HFRQRPLHV�RI
DJJORPHUDWLRQ�VXFK�DV�WKH�FRVW�VDYLQJV�DIIRUGHG�E\�WKH�VKDULQJ�RI
FDEOH�OLQHV��URDGV��UDLOZD\V��SDUNV��SDUNLQJ�ORWV��DLUSRUWV��HWF����,Q
FLWLHV��RQH�FDQ�PRUH�HDVLO\�VKDUH�NQRZOHGJH�DV�ZHOO��DQG��DV�/XFDV
�������VKRZV��WKLV�FDQ�H[SODLQ�ZK\�UHQWV�DUH�VR�KLJK�LQ�FLW\�FHQWHUV�
7KHVH�HFRQRPLHV�RI�DJJORPHUDWLRQ�GUDZ�HFRQRPLF�DFWLYLW\�WR�VRPH
SRLQWV�LQ�JHRJUDSKLFDO�VSDFH�DQG�QRW�RWKHUV��DQG�RXWSXW�SHU�VTXDUH
IRRW�RI�ODQG�YDULHV�D�ORW�IURP�RQH�SODFH�WR�DQRWKHU�

6SHFLDOL]DWLRQ��(FRQRPLF�HIILFLHQF\�GLFWDWHV�WKDW�SHRSOH�ZKR
VWDUW�RXW�DV�HTXDOV�VKRXOG�VRPHWLPHV�HQG�XS�GLIIHUHQW���2QH�UHDVRQ
LV�VSHFLDOL]DWLRQ����ZH�FDQQRW�DOO�EH�GRFWRUV�DQG�XQLYHUVLW\
SURIHVVRUV��VRPHRQH�PXVW�FOHDQ�WKH�VWUHHWV��ZDLW�WDEOHV��HWF����/XFDV
�������VHFWLRQ����H[SODLQV�KRZ�D�QDWXUDO�DGYDQWDJH�LQ�VSHFLDOL]LQJ
FDQ�EDFNILUH�LQ�WKH�ORQJ�UXQ���+H�GHVFULEHV�D�ZRUOG�LQ�ZKLFK�DQ
LQLWLDO�FRPSDUDWLYH�DGYDQWDJH�LQ�IDUPLQJ�FDQ�FDXVH�D�UHJLRQ�WR
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EHFRPH�D�IRRG�SURGXFHU��JURZWK�SRWHQWLDO�PD\��KRZHYHU��OLH�QRW�LQ
IDUPLQJ�EXW�LQ�LQGXVWULDO�JRRGV��JRRGV�WKDW�SHRSOH�OLYLQJ�LQ�UHJLRQV
WKDW�GR�QRW�KDYH�JRRG�IDUPODQG�ZLOO�WXUQ�WR��6XFK�SHRSOH�ZLOO
HYHQWXDOO\�EHFRPH�H[SHUW�PDQXIDFWXUHUV��ZKHUHDV�IDUPHUV�ZLOO�LQ
WKH�ORQJ�UXQ�ODJ�IDU�EHKLQG�EHFDXVH�WKH\�VSHFLDOL]HG�LQ�D�JRRG�ZLWK
QR�JURZWK�SRWHQWLDO�

([WHUQDO�HIIHFWV�DQG�PDUNHW�IDLOXUH���%DFNZDUGQHVV�RIIHUV�D�VRFLHW\
WKH�RSWLRQ�WR�´IUHH�ULGHµ�RQ�WKH�HIIRUWV�RI�WKH�OHDGHUV���(HFNKRXW�DQG
-RYDQRYLF��������DUJXH�WKDW�WKH�RSWLRQ�WR�LPLWDWH�WKH�LGHDV�RI
RWKHUV�FDQ�OHDG�WR�D�VWDEOH�VLWXDWLRQ�LQ�ZKLFK�VRPH�ZLOO�SUHIHU�WKH
UROH�RI�D�SHUSHWXDO�IROORZHU�EHFDXVH�WKLV�DOORZV�KLP�WR�FRS\�WKHLU
LQYHQWLRQV�DW�D�IUDFWLRQ�RI�WKHLU�RULJLQDO�FRVW���6LPLODUO\��QRW
HYHU\RQH�FDQ�DOZD\V�XVH�FXWWLQJ�HGJH�HTXLSPHQW���-RYDQRYLF�������
DUJXHV�WKDW�ILUPV�LQ�SRRU�UHJLRQV�ZLOO�XVH�D�WHFKQRORJ\�DQG�WKH
HTXLSPHQW�WKDW�HPERGLHV�LW�DIWHU�WKH�ZRUOG
V�OHDGHUV�DUH�GRQH�ZLWK
LW�DQG�DIWHU�LW�KDV�EHFRPH�FKHDSHU����DQ�H[WHUQDO�EHQHILW�WKDW�WKH
OHDGHU�EHVWRZV�RQ�WKH�IROORZHU�LQGLUHFWO\��WKURXJK�SULFHV���$�FRXQWU\
FDQ�EH�SRRU�EHFDXVH�LWV�LQWHUQDO�PDUNHWV�SURYLGH�LQFRUUHFW�VLJQDOV
DQG�LQWHUYHQWLRQ�FDQ�WKHQ�LPSURYH�WKLQJV���0XUSK\��6KOHLIHU�DQG
9LVKQ\��������PRGHO�D�VLWXDWLRQ�ZKHUH�WHFKQRORJLFDO�GHYHORSPHQW
LV�XQSURILWDEOH�IRU�DQ\�VLQJOH�ILUP�XQOHVV�HQRXJK�ILUPV�GHFLGH�WR�JR
DKHDG�DQG�LQYHVW�VLPXOWDQHRXVO\����WKH�´ELJ�SXVKµ�LGHD���6LPLODU
PDUNHW�IDLOXUHV�RFFXU�LQ�WKH�PRGHOV�RI�$]DULDGLV�DQG�'UD]HQ
��������DQG�*DORU�DQG�=HLUD��������

3ROLFLHV���7KH�RYHUULGLQJ�FDXVH�RI�SRYHUW\�LQ�WKH�ZRUOG����DQG
VXUHO\�WKH�RQH�WKDW�GZDUIV�HYHU\�RWKHU����LV�EDG�RU�FRUUXSW
JRYHUQPHQW��7KH�ZRUOG
V�JRYHUQPHQWV�YDU\�IURP�GHPRFUDFLHV�DW�WKH
RQH�HQG�RI�WKH�VSHFWUXP�WR�WRWDOLWDULDQ�JRYHUQPHQWV����ULJKW�ZLQJ�
OHIW�ZLQJ�DQG�WKHRFUDWLF����RQ�WKH�RWKHU���$V�D�UHVXOW��SHRSOH�LQ
GLIIHUHQW�FRXQWULHV�IDFH�YDVWO\�GLIIHUHQW�SROLFLHV��LQVWLWXWLRQV��DQG
ODZV�DQG��KHQFH��LQFHQWLYHV���$�SROLF\�WKDW�LV�EDG�IRU�WKH�DYHUDJH
FLWL]HQ�PD\�SHUVLVW�LI�LW�EHQHILWV�RU�SURWHFWV�D�PLQRULW\�WKDW�KDV
VRPHKRZ�PDQDJHG�WR�JDLQ�SRZHU�DQG�LQIOXHQFH���&RUUXSWLRQ�DQG
EDG�SROLFLHV�UHSHO�IRUHLJQ�FDSLWDO�DQG�FDXVH�GRPHVWLF�FDSLWDO�WR�IOHH�
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7KH�EXUGHQ�IDOOV�RQ�WKH�DYHUDJH�FLWL]HQ�ZKR�KDV�WR�SD\�KLJK�WD[HV�
WDULIIV��OLFHQVH�IHHV��EULEHV��HWF����,W�LV�KDUG�WR�LPDJLQH��IRU�H[DPSOH�
KRZ�%XUPD�FDQ�GHYHORS�ZKLOH�LWV�FLWL]HQV�DUH�VKXW�RII�IURP�FRQWDFW
ZLWK�WKH�RXWVLGH�ZRUOG�

+RZ�WR�UHGXFH�ZRUOG�LQHTXDOLW\

7KH�FRQIOLFW�EHWZHHQ�HTXDOLW\�DQG�HIILFLHQF\��IDPLOLDU�LQ
GLVFXVVLRQV�RI�SHUVRQDO�LQFRPH�GLIIHUHQWLDOV��LV�SUHVHQW�DW�WKH�ZRUOG
OHYHO�DV�ZHOO���6RPH�RI�WKH�ZRUOG
V�LQHTXDOLW\�LV�XQDYRLGDEOH�DQG�
LQGHHG��VLPSO\�VLJQDOV�WKDW�PDUNHWV�ZRUN���1RWKLQJ�PXFK�FDQ�RU
VKRXOG�EH�GRQH�DERXW�LQHTXDOLW\�RYHU�JHRJUDSKLFDO�UHJLRQV�SHU�VH��RU
LQHTXDOLW\�WKDW�UHSUHVHQWV�D�UHZDUG�IRU�SDVW�VDFULILFHV�VXFK�DV�D�KLJK
UDWH�RI�QDWLRQDO�VDYLQJ��LQYHVWPHQWV�LQ�HGXFDWLRQ��DQG�VR�RQ�

$Q�HQOLJKWHQHG�JRYHUQPHQW�FDQ�VHW�WD[HV�DQG�VXEVLGLHV�VR�DV
WR�FRUUHFW�IRU�PDUNHW�IDLOXUHV���&DSLWDOLVP�PD\�VHHP�WR�EH�DW�D�ORVV
LQ�VXFK�FLUFXPVWDQFHV��EXW�SHUKDSV�QRW��,Q�WKH�ODWH���WK�FHQWXU\��D
KDQGIXO�RI�EDQNHUV�FRRUGLQDWHG�WKH�DFWLRQV�RI�D�ELJ�FKXQN�RI
$PHULFDQ�EXVLQHVV�DQG�WKH�UDLOURDGV�LQ�SDUWLFXODU����ZLWK
DQWLFRPSHWLWLYH�VLGH�HIIHFWV�WR�EH�VXUH����DQG�VHHP�WR�KDYH
HQJLQHHUHG�WKH�ELJ�SXVK�WKDW�SURSHOOHG�WKH�8�6��LQWR�LQGXVWULDO
OHDGHUVKLS���/DWHU�RQ��WKH�8�6��JRYHUQPHQW�VWDUWHG�WR�UHJXODWH�WKH
EDQNV�DQG�$PHULFDQ�EXVLQHVV�LQ�JHQHUDO�

:KDWHYHU�JRRG�JRYHUQPHQWV�PD\�KDYH�GRQH�GRPHVWLFDOO\��LW
LV�TXLWH�HYLGHQW�WKDW�RQ�WKH�LQWHUQDWLRQDO�IURQW�JRYHUQPHQW�SROLFLHV
KDYH�GRQH�JUHDW�KDUP���*RYHUQPHQWV�KDYH�VHW�SROLFLHV�WKDW�OLPLW�WKH
IORZ�RI�SHRSOH��FDSLWDO�DQG�LGHDV���,I�VR��WKH�XOWLPDWH�FXOSULW�IRU�D
FRXQWU\
V�SRYHUW\�LV�WKH�QDWLRQDO�ERXQGDU\�WKDW�NHHSV�WKH�FLWL]HQV
KRVWDJH�WR�WKH�EDG�SROLFLHV�RI�WKHLU�UXOHUV���2QFH�WKLV�PXFK�LV�FOHDU�
VHYHUDO�VROXWLRQV�WR�WKH�SUREOHP�RI�ZRUOG�LQHTXDOLW\�VSULQJ�WR�PLQG
DW�RQFH�

$LG���2QH�FDQ�KHOS�WKH�SRRU�ZRUOG�E\�WD[LQJ�WKH�ULFK�FRXQWULHV
DQG��VLQFH�WKH�SRRU�KROG�D�PDMRULW\�DW�WKH�PRPHQW��D�ZRUOG
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GHPRFUDF\�ZRXOG��SUHVXPDEO\��GR�MXVW�WKLV��%XW�XQGHU�WRGD\
V
SROLWLFDO�V\VWHP��ZH�UHO\��LQVWHDG��RQ�YROXQWDU\�FRQWULEXWLRQV����DLG��
��ZKLFK��HYHQ�ZKHQ�WKH\�RFFXU��GR�QRW�OHDG�WR�LPSURYHG
JRYHUQPHQW�SROLFLHV��DQG�SURYLGH�RQO\�D�WHPSRUDU\�IL[���$QRWKHU
VROXWLRQ�LV�WR�EULEH�WKH�RIIHQGLQJ�SROLWLFLDQV�LQWR�JLYH�XS�SRZHU��RU
DW�OHDVW�FKDQJLQJ�WKHLU�SROLFLHV���6XFK�EULEHU\�KDV��LQ�IDFW��EHHQ
JRLQJ�RQ�IRU�GHFDGHV��XQGHU�WKH�QDPH�RI��FRQGLWLRQDO�OHQGLQJ

����D
FRXQWU\�JHWV�D�ORDQ�LI�LWV�JRYHUQPHQW�DJUHHV�WR�DGRSW�D�SUR�WUDGH
SROLF\��HWF����7KLV�LV�EHWWHU�WKDQ�XQFRQGLWLRQDO�DLG��EXW�LW��WRR��KDV
QRW�ZRUNHG�HLWKHU�EHFDXVH�WKH��FRQGLWLRQV

�RI�ORDQV�FDQQRW�EH
HQIRUFHG�DV�IXQGV�DUH�GLYHUWHG�IURP�WKHLU�LQWHQGHG�XVHV�DQG�LQWR
6ZLVV�EDQN�DFFRXQWV�

)UHHU�PLJUDWLRQ�RI�ODERU���$�EHWWHU�VROXWLRQ�LV�WR�OHW�SHRSOH�YRWH
ZLWK�WKHLU�IHHW�PRUH�IUHHO\�WKDQ�WKH\�FDQ�DW�SUHVHQW���$V�LQ�7LHERXW
�������D�FRXQWU\�WKDW�DGRSWV�EDG�SROLFLHV�ZRXOG�ILQG�LWV
FRQVWLWXHQWV�OHDYLQJ�IRU�JUHHQHU�SDVWXUHV���7KH�OHVVRQ�RI�WKH
(XURSHDQ�8QLRQ�LV�WKDW�ZKHQ�WKH�ERXQGDULHV�FRPH�GRZQ��SROLFLHV
PXVW�KDUPRQL]H�DQG�HFRQRPLF�ZHOIDUH�FRQYHUJHV���,Q�VSLWH�RI�LWV
VL]H��WKH�XQLILHG�8�6��ODERU�PDUNHW�KDV�IDU�OHVV�LQFRPH�LQHTXDOLW\
WKDQ�WKH�ZRUOG�GRHV��DQG��LPPLJUDQWV�PDQDJH�WR�FDWFK�XS�WR�WKH
8�6��DYHUDJH�DIWHU�MXVW�D�FRXSOH�RI�JHQHUDWLRQV���5LJKW�QRZ��WKH�ULFK
FRXQWULHV�OLPLW�LPPLJUDWLRQ�WR�D�WULFNOH�VR�DV�WR�DYRLG�D�VWDPSHGH
WKDW�FRXOG�SURYH�GLVUXSWLYH��EXW�LPPLJUDWLRQ�UDWHV�FDQ�SUREDEO\�EH
KLJKHU�WKDQ�ZKDW�WKH\�WRGD\�DQG�VWLOO�QRW�HQGDQJHU�WKH�IDEULF�RI�OLIH
LQ�WKH�ULFK�ZRUOG���7KH�ULFK�FRXQWULHV�DUH�QRZ�XQLI\LQJ�WKHLU
PDUNHWV��H�J���1$)7$��DQG�WKH�(8���EXW�PDUNHWV�LQ�WKH�SRRU�ZRUOG
���WKH�IRUPHU�(DVWHUQ�%ORFN��$IULFD�DQG�$VLD����DUH��IRU�WKH�WLPH
EHLQJ��OHIW�RXW�

:KHUH�ZH�DUH�KHDGHG

,I�ZH�FDQ�PDQDJH�WR�DYRLG�DQRWKHU�JOREDO�FRQIOLFW��WKH
SROLWLFDO�RUJDQL]DWLRQ�RI�RXU�ZRUOG�ZLOO�SUREDEO\�HDVH�LQWR�D�IHGHUDO
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VWUXFWXUH�LQ�ZKLFK�HDFK�QDWLRQ�ZLOO�UHWDLQ�PXFK�RI�LWV�VRYHUHLJQW\�
EXW�LQ�ZKLFK�D�JRYHUQPHQW�ZLOO�VHW�LWV�SROLFLHV�LQ�WKH�IDFH�RI�IUHH
ODERU�PRELOLW\���7KLV�7LHERXW�W\SH�RI�D�ZRUOG�RUJDQL]DWLRQ�ZLOO
SURGXFH�IDU�OHVV�LQHTXDOLW\�WKDQ�ZH�VHH�WRGD\��DV�HDFK�JRYHUQPHQW
ZLOO�KDYH�WR�DGRSW�SROLFLHV�WKDW�PDNH�LWV�MXULVGLFWLRQ�DQ�DWWUDFWLYH
SODFH�WR�ZRUN�DQG�OLYH�

:LWKRXW�FHQWUDOL]HG�LQWHUYHQWLRQ��KRZHYHU��WKH�ZRUOG
V�UDWH�RI
JURZWK�ZRXOG�EH�OHVV�WKDQ�RSWLPDO���(DFK�ORFDO�JRYHUQPHQW�ZRXOG
QRW��RQ�LWV�RZQ�DFFRUG��WDNH�HQRXJK�WURXEOH�WR�VDYH�WKH�R]RQH�OD\HU�
WKH�UDLQIRUHVWV��DQG�WKH�HQGDQJHUHG�VSHFLHV��DQG��LQ�SDUWLFXODU��LW
ZRXOG�QRW�GR�HQRXJK�WR�SURPRWH�DFWLYLWLHV�WKDW�SXVK�WKH�IURQWLHUV
RI�NQRZOHGJH�RXW����UHVHDUFK�DQG�GHYHORSPHQW��HGXFDWLRQ��HWF���RU
HQRXJK�WR�SURWHFW�LQWHOOHFWXDO�SURSHUW\���$�JOREDO�PDUNHW�IDLOXUH
LQYROYLQJ�WKHVH�DFWLYLWLHV�ZLOO�QHHG�FRUUHFWLQJ�E\�SROLFLHV�VHW�DW�WKH
ZRUOG�JRYHUQPHQW�OHYHO���$�UHVHDUFK�VXEVLG\�ZLOO�UDLVH�WKH�ZRUOG
V
JURZWK�UDWH��EXW�LW�ZLOO�DOVR�UDLVH�LQHTXDOLW\�EHFDXVH�UHVHDUFK�ZLOO�EH
GRQH�LQ�WKH�VNLOO�DEXQGDQW�SDUWV�RI�WKH�ZRUOG��ZKLFK�DOVR�LV�ZKHUH
WKH�KLJKHVW�SDLG�ZRUNHUV�ZLOO�OLYH���7KH�ZRUOG�IHGHUDWLRQ�WKDW�ZH�DUH
KHDGHG�IRU�ZLOO�WKXV�VWLOO�IDFH�WKH�SHUHQQLDO�WHQVLRQ�EHWZHHQ
HIILFLHQF\�DQG�HTXLW\����LW�ZLOO�VWLOO�QRW�EH�SRVVLEOH�WR�KDYH�WKH
ODUJHVW�SLH�DQG�WR�GLVWULEXWH�LW�HTXDOO\���%XW�WKH�VRUW�RI�LQHTXDOLW\
WKDW�ZH�DUH�QRZ�VR�XVHG�WR�ZLOO�EH�D�WKLQJ�RI�WKH�SDVW�

5HIHUHQFHV�

$UURZ��.HQQHWK��´7KH�(FRQRPLF�,PSOLFDWLRQV�RI�/HDUQLQJ�E\
'RLQJ�µ�5HYLHZ�RI�(FRQRPLF�6WXGLHV�����QR�����-XQH������������������

$]DULDGLV��&RVWDV��DQG�$ODQ�'UD]HQ��´7KUHVKROG�([WHUQDOLWLHV
LQ�(FRQRPLF�'HYHORSPHQW�µ�4XDUWHUO\�-RXUQDO�RI�(FRQRPLFV����
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%DUUR��5REHUW��DQG�;DYLHU�6DOD�L�0DUWLQ��(FRQRPLF�*URZWK�
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(HFNKRXW��-DQ��DQG�%R\DQ�-RYDQRYLF��´,QHTXDOLW\�µ�1HZ�<RUN
8QLYHUVLW\��6HSWHPEHU������

*DORU�2GHG�DQG�-RVHSK�=HLUD��´,QFRPH�'LVWULEXWLRQ�DQG
0DFURHFRQRPLFV

��5HYLHZ�RI�(FRQRPLFV�6WXGLHV�����-DQXDU\����������
²����

-RQHV��&KDUOHV��´7LPH�6HULHV�7HVWV�RI�(QGRJHQRXV�*URZWK
0RGHOV�µ�4XDUWHUO\�-RXUQDO�RI�(FRQRPLFV������QR�����0D\�����������
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-RYDQRYLF��%R\DQ��´9LQWDJH�&DSLWDO�DQG�,QHTXDOLW\�µ�5HYLHZ�RI
(FRQRPLF�'\QDPLFV����QR�����$SULO������������������

.UHPHU��0LFKDHO��´3RSXODWLRQ�*URZWK�DQG�7HFKQRORJLFDO
&KDQJH��2QH�0LOOLRQ�%�&��WR������µ�4XDUWHUO\�-RXUQDO�RI�(FRQRPLFV
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.UXVHOO��3HU��DQG�-RVH�9LFWRU�5LRV�5XOO��´9HVWHG�,QWHUHVWV�LQ�D
3RVLWLYH�7KHRU\�RI�6WDJQDWLRQ�DQG�*URZWK�µ�5HYLHZ�RI�(FRQRPLF
6WXGLHV���������������������

/XFDV��5REHUW�(���-U��´2Q�WKH�0HFKDQLFV�RI�(FRQRPLF
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