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7KLV�VWXG\�H[DPLQHG�WKH�HIIHFW�RI�JRYHUQPHQW�VSHQGLQJ�IRU�HGXFDWLRQ�RQ�HFRQRPLF�
JURZWK�LQ�6UL�/DQND IRU�WKH�SHULRG�VSDQQLQJ�IURP������WR�������7KH�HFRQRPHWULFV�
DQDO\VLV� LQFOXGHV� 8QLW� URRW�� ERXQG� WHVW� RI� FRLQWHJUDWLRQ� DQDO\VLV� DQG� HUURU�
FRUUHFWLRQ��8QOLNH�RWKHU�SUHYLRXV�VWXGLHV��WKLV�VWXG\�XVHG�EDVLF�GLVDJJUHJDWH�IRUP�
RI� JRYHUQPHQW� H[SHQGLWXUH� RQ� HGXFDWLRQ�� JRYHUQPHQW� H[SHQGLWXUH� RQ� JHQHUDO�
HGXFDWLRQ�DQG�JRYHUQPHQW�H[SHQGLWXUH�RQ�KLJKHU�HGXFDWLRQ�DV�PDMRU�H[SODQDWRU\�
YDULDEOHV�WRJHWKHU�ZLWK�RWKHU�PDFUR�HFRQRPLF�YDULDEOHV��7KH�VWXG\�ILQGLQJV�LQFOXGH�
WKDW�JRYHUQPHQW�VSHQGLQJ�RQ�KLJKHU�HGXFDWLRQ�DQG�HFRQRPLF�JURZWK�LQ�6UL�/DQND�
LV�SRVLWLYHO\�DQG�VLJQLILFDQWO\�UHODWHG�ZKLOH�SXEOLF�H[SHQGLWXUH�RQ�JHQHUDO�HGXFDWLRQ�
KDV�D�QHJDWLYH�LPSDFW�RQ�HFRQRPLF�JURZWK��6KRUW�WHUP�FDXVDOLW\�WHVW�H[LWV��WKHUH�LV�
HYLGHQFH�RI�VKRUW�UXQ�JUDQJHU�FDXVDOLW\�IURP�JRYHUQPHQW�HGXFDWLRQDO�H[SHQGLWXUH�
RQ�KLJKHU�HGXFDWLRQ�DQG�JHQHUDO�HGXFDWLRQ� WR�HFRQRPLF�JURZWK��)LQGLQJV�RI� WKH�
VWXG\� UHYHDO� WKDW� LQ� WKH� ORQJ�UXQ��JRYHUQPHQW�HGXFDWLRQDO�H[SHQGLWXUH�RQ�KLJKHU�
HGXFDWLRQ�� WKURXJK� LWV� LPSDFW� RQ� KXPDQ� FDSLWDO�� VLJQLILFDQWO\� DQG� SRVLWLYHO\�
LQIOXHQFH� HFRQRPLF� JURZWK�� 7KXV�� VXFK� VSHQGLQJ� RQ� HGXFDWLRQ� VKRXOG� EH�
HQFRXUDJHG�LQ�WKH�SXEOLF�VHFWRU��6LQFH�WKH�VWXG\�LGHQWLILHG�GLIIHUHQW�UHVXOWV�IURP�LWV�
GLVDJJUHJDWHG�DQDO\VLV�RI�HGXFDWLRQ�RQ�HFRQRPLF�JURZWK��JRYHUQPHQW�VKRXOG�SD\�
PRUH�DWWHQWLRQ�RQ� WKH� LPSURYHPHQW�RI� WKH�SURGXFWLYLW\�RI� WKH�HGXFDWLRQ�VHFWRU� WR�
KDYH�JUHDWHU�LPSDFW�RQ�HFRQRPLF�JURZWK�

.H\ZRUGV� %RXQG�WHVWLQJ��HFRQRPLF�JURZWK��KXPDQ�FDSLWDO��SXEOLF�H[SHQGLWXUH�RQ�
HGXFDWLRQ�

�� ,QWURGXFWLRQ

,W�LV�ZLGHO\�DFFHSWHG�WKDW�HGXFDWLRQ�LV�DQ�LPSRUWDQW�VRXUFH�RI�KXPDQ�FDSLWDO�IRUPDWLRQ�RI�D�
FRXQWU\��,Q�PRVW�RI�WKH�VWXGLHV�H[SHQGLWXUH�RQ�HGXFDWLRQ�ZDV�XVHG�DV�D�SUR[\�IRU�KXPDQ�FDSLWDO�
IRUPDWLRQ��%DUUR��������7HPSOH��������0DQNLZ��������1RQQHPDQ�	�9DQGKRXOW���������7KH�
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LPSRUWDQFH�RI�HGXFDWLRQ�FDQ�EH�IXUWKHU�H[SORUHG�DV�LW�LV�RIWHQ�FDOOHG�DV�D�PHULW�JRRG��7KLV�LV�
GXH� WR� WKH� IDFW� WKDW� WKURXJK� HGXFDWLRQ� ZRUWK� SURYLGLQJ� WR� VRFLHW\� LV� JUHDWHU� WKDQ� ZRUWK�
SURYLGLQJ� WR� WKH� LQGLYLGXDOV� IRU� D� ORQJHU� WHUP�� ([SHQGLWXUH� RQ� HGXFDWLRQ� LV� D� ORQJ�WHUP�
LQYHVWPHQW�WKDW�FRXOG�EULQJ�D�KLJK�OHYHO�RI�SURGXFWLYLW\�RI�ODERXU�ZKLFK�LQ�WXUQ�FRQWULEXWHV�
SRVLWLYHO\� WR� WKH� JURZWK� RI� *URVV� 'RPHVWLF� 3URGXFW� �*'3��� 1RW� RQO\� WKH� SK\VLFDO�
GHYHORSPHQW��WKHUH�DUH�KXJH�LQGLUHFW�EHQHILWV�SDVVHG WR�WKH�VRFLHW\�LQ�LPSURYLQJ�WKH�OHYHO�RI�
HGXFDWLRQ��7KLV�LPSURYHV�WKH�YDULRXV�RWKHU�DVSHFWV�VXFK�DV�KHDOWK��QXWULWLRQ��VDQLWDWLRQV�DQG�
DOVR�GLVFLSOLQH�RI�WKH�VRFLHW\��7KHUHIRUH��H[SHQGLWXUH�RQ�HGXFDWLRQ�SURGXFHG�H[WHUQDOLWLHV�LQWR�
WKH�HFRQRP\�ZKLFK�FRXOG� VSHHG� WKH�GHYHORSPHQW�SURFHVV�RI� WKH�QDWLRQ� �6XQGH���������$V�
VXFK�� OLWHUDWXUH� VXSSRUWV� WKH� K\SRWKHVLV� RI� WKLV� VWXG\� EHWZHHQ� HGXFDWLRQ� H[SHQGLWXUH� DQG�
HFRQRPLF�JURZWK�QH[XV�DV�HGXFDWLRQ�LV�DQ�LPSRUWDQW�GHWHUPLQDQW�RI�HFRQRPLF�JURZWK�RI�D�
FRXQWU\�DQG�SOD\V�D�YLWDO�UROH�LQ�SURPRWLQJ�HFRQRPLF�JURZWK�DQG�GHYHORSPHQW��%DUUR���������
0RUHRYHU��WKH�EHQHILWV�RI�HGXFDWLRQ�ZLOO�QRW�SDVV�WR�WKH�HFRQRP\�DQG�VRFLHW\�LQVWDQWDQHRXVO\�
DQG�LW�UHTXLUHV�JRLQJ�WKURXJK�D�IHZ�HGXFDWLRQ�F\FOHV�DQG�DOVR�WKH�PRVW�DGYHUVH�VLWXDWLRQ�LV�WKH�
H[LVWHQFH�RI� HGXFDWHG�XQHPSOR\PHQW�ZKLFK� UHVWULFWHG� WKH�FRQWULEXWLRQ�RI� HGXFDWLRQ� WR� WKH�
JURZWK�RI�RXWSXW�LQ�WKH�HFRQRP\�

0RVW�RI�WKH�FRXQWULHV�LQ�WKH�ZRUOG�KDYH�UHFRJQL]HG�WKH�LPSRUWDQFH�RI�SURPRWLQJ�HGXFDWLRQ�DV�
D�PHDQV�RI�LPSURYLQJ�SURGXFWLYLW\�DQG�LQYHVW�KHDYLO\�LQ�WKH�HGXFDWLRQ�VHFWRU��&KDQGUD���������
7KHUHIRUH��FRXQWULHV�LQ�WKH�ZRUOG�SD\�PXFK�DWWHQWLRQ�WR�WKH�HGXFDWLRQ�VHFWRU�LQ�WKHLU�QDWLRQDO�
SROLF\� GHYHORSPHQW� �9LFWRU�� ������� ,Q� 6UL� /DQND� JRYHUQPHQW� EXGJHW� SURSRVDOV� KDYH�
UHFRJQL]HG�HGXFDWLRQ�DV�WKH�PDLQ�H[SHQGLWXUH�FDWHJRU\�DQG�DOORFDWH������SHUFHQW�IURP�LWV�WRWDO�
H[SHQGLWXUH�IRU�WKH�HGXFDWLRQ�VHFWRU�GXULQJ�WKH�SHULRG������������7KLV�VWXG\�DLPV�WR�ILQG�RXW�
ZKHWKHU�HGXFDWLRQ�H[SHQGLWXUH�KDV�DQ\�VLJQLILFDQW�LPSDFW�RQ�QDWLRQDO�RXWSXW�ZLWK�WKH�JLYHQ�
SURPLQHQFH�RI�WKH�QDWLRQDO�EXGJHW�RYHU�WKH�ODVW�SHULRG�XQGHU�WKH�JRYHUQPHQW�SROLF\�RI�IUHH�
HGXFDWLRQ�

7KHUH�LV�D�SOHWKRUD�RI�VWXGLHV�FRQGXFWHG�RQ�ZKHWKHU�WKH�LQYHVWPHQW�RI�HGXFDWLRQ�FDQ�FRQWULEXWH�
VLJQLILFDQWO\�WR�WKH�HFRQRPLF�JURZWK�RI�D�FRXQWU\��0RVW�RI�WKH�HPSLULFDO�VWXGLHV�LGHQWLILHG�D�
SRVLWLYH�UHODWLRQVKLS�EHWZHHQ�WKH�HGXFDWLRQ�H[SHQGLWXUH�DQG�HFRQRPLF�JURZWK� �$OL��$EGXO�
+DNLP�	�$EGXOODK��������6XQGH��������7RPLF��������0DOOLFN��'DV��	�3UDGKDQ������� .DNDU��
.KLOML��	�.KDQ��������EXW�VRPH�RWKHU�VWXGLHV�FRQILUPHG�D�QHJDWLYH�DVVRFLDWLRQ�WRR��%DOGZLQ�
	 %RUUHOOL�� ������ %RONRO�� ������ 'HYDUDMDQ�� 6ZDURRS�� 	� =RX�� ������ DQG� IHZ� VWXGLHV�
TXHVWLRQHG�DERXW�WKH�HGXFDWLRQ�JURZWK�QH[XV��/HYLQH�	�5HQDXOW��������%OLV�	�.OHQRZ�������
$QVDUL�	�6LQJK��������,W�VHHPV�FRXQWU\�VSHFLILF�VWXGLHV�DUH�OLPLWHG�LQ�WKLV�QDWXUH���)XUWKHU��
WLPH�VHULHV�FRXQWU\� VSHFLILF� VWXGLHV�DUH�SRWHQWLDOO\�PRUH� LPSRUWDQW�DV� VXFK�VWXGLHV�FDSWXUH�
FRXQWU\� VSHFLILF� IDFWRUV�� DOWKRXJK� WKH� ILQGLQJV� FDQQRW� EH� JHQHUDOL]HG� WR� RWKHU� FRXQWULHV�
�'LOUXNVKLQL�� ������� ,Q� WKLV� FRQWH[W�� LW¶V� YLWDO� WR� H[DPLQH� XVLQJ� WKH� WLPH� VHULHV� GDWD�� WKH�
FRQWULEXWLRQ�RI�WKH�HGXFDWLRQ�VHFWRU�WR�SURPRWH�HFRQRPLF�JURZWK�LQ�6UL�/DQND�DV�WKH�HGXFDWLRQ�
SURYLGHV� E\� WKH� JRYHUQPHQW� HTXDOO\� WR� DOO� WKH� FKLOGUHQ� LQ� WKH� FRXQWU\�� (YHQ� WKRXJK�
JRYHUQPHQW�LQYHVWV�DQQXDOO\�D�VL]DEOH�SRUWLRQ�IURP�WKH�WRWDO�EXGJHW�RQ�HGXFDWLRQ�WKH�UHWXUQV�
WR� LQYHVWPHQW� LQ� HGXFDWLRQ� VLJQLILFDQWO\� ORZHU� WKDQ� WKRVH� IRXQG� IRU� RWKHU� GHYHORSLQJ�
HFRQRPLHV� �*DQHJRGDJH� 	� 5DPEDOGL�� ������� 7KLV� XUJHV� D� GHHSHU� DQDO\VLV� RQ� HGXFDWLRQ�
JURZWK�QH[XV�LQ�6UL�/DQND�

7KH� HPSLULFDO� HYLGHQFH� VXJJHVWHG� E\� D� ODUJH� ERG\� RI� OLWHUDWXUH� SURYLGHV� PL[HG� DQG�
LQFRQVLVWHQW�UHVXOWV�RQ�HGXFDWLRQ�JURZWK�QH[XV��7KHUHIRUH��WKLV�VWXG\�DLPV�WR�LQYHVWLJDWH�WKH�
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LPSDFW�RI�SXEOLF�HGXFDWLRQ�H[SHQGLWXUH�RQ�HFRQRPLF�JURZWK�RQ�HPSLULFDO�JURXQG�DV�D�FDVH�
VWXG\�RI�6UL�/DQND�IRU�WKH�SHULRG������WR�������7KH�SDSHU�DUJXHV�WKDW�SURYLVLRQ�RI�PRUH�IXQGV�
DYDLODEOH�IRU�JHQHUDO�DQG�XQLYHUVLW\�HGXFDWLRQ�DV�D�VRXUFH�RI�KXPDQ�FDSLWDO�GHYHORSPHQW�OHDG�
WR�WKH�GHYHORSPHQW�RI�WKH�JURZWK�RI�WKH�HFRQRP\�DQG�WKLV�VWXG\�PDNHV�WZR�PDLQ�FRQWULEXWLRQV�
WR�WKH�HPSLULFDO�OLWHUDWXUH�RQ�HGXFDWLRQ�JURZWK�QH[XV��)LUVWO\��LW�H[DPLQHV�WKH�MRLQW�HIIHFW�RI�
H[SHQGLWXUH� RQ� JHQHUDO� HGXFDWLRQ� DQG� XQLYHUVLW\� HGXFDWLRQ� RQ� JURZWK� SHUIRUPDQFH� LQ� 6UL�
/DQND��6HFRQGO\��LW�DSSOLHV�WKH�VWDQGDUG�ERXQG�WHVWLQJ�DSSURDFK�RI�FRLQWHJUDWLRQ�PHWKRGRORJ\�
WR�LQYHVWLJDWH�WKH�KXPDQ�FDSLWDO�GHYHORSPHQW�RQ�HFRQRPLF�JURZWK�LQ�6UL�/DQND��$V�VXFK��WKLV�
SDSHU�SURYLGHV�QHZ�HYLGHQFH�E\�H[DPLQLQJ�WKH�LQIOXHQFH�RI�HGXFDWLRQ�H[SHQGLWXUH�DV�D�PDLQ�
GHWHUPLQDQW�RI�HFRQRPLF�JURZWK�LQ�6UL�/DQND�EDVHG�RQ�D�ODUJH�UDQJH�RI�GDWD�VHW�VSDQQLQJ�IURP�
�����WR������

7KH�SDSHU�LV�VWUXFWXUHG�DV�IROORZV��6HFWLRQ�WZR�EULHIO\�UHYLHZV�WKH�WKHRUHWLFDO�DQG�HPSLULFDO�
OLWHUDWXUH�RQ�QH[XV�EHWZHHQ�HGXFDWLRQ�DQG�HFRQRPLF�JURZWK��6HFWLRQ�WKUHH�SURYLGHV�D�EULHI�
RYHUYLHZ�RI�WKH�JRYHUQPHQW�H[SHQGLWXUH�RQ�HGXFDWLRQ�GXULQJ�WKH�VWXG\�SHULRG��VHFWLRQ�IRXU�
EULQJV�RXW�WKH�VRXUFHV�RI�GDWD�DQG�PHWKRGRORJ\�DQG�PRGHO�VSHFLILFDWLRQ�RI�WKH�VWXG\��ZKLOH�
VHFWLRQ� ILYH�SUHVHQWV� WKH� HPSLULFDO� HYLGHQFHV� DQG�GLVFXVVLRQ� RI� UHVXOWV�ZLWK� UHVSHFW� WR� WKH�
LPSDFW�RI�JRYHUQPHQW�H[SHQGLWXUH�RQ�HGXFDWLRQ�DQG�HFRQRPLF�JURZWK�LQ�6UL�/DQND��7KH�ILQDO�
VHFWLRQ�SUHVHQWV�WKH�FRQFOXVLRQ�DQG�SROLF\�LPSOLFDWLRQV�RI�WKH�VWXG\��

7KH�GLDORJXH�EHWZHHQ�HFRQRPLF�JURZWK�DQG�LWV�GHWHUPLQDQWV�LQ�SDUWLFXODU�LWV�PDFURHFRQRPLF�
IDFWRUV�KDYH�SDLG�PXFK�DWWHQWLRQ�LQ�WKH�OLWHUDWXUH�ZLWK�WKH�GHYHORSPHQW�RI�HFRQRPLF�WKHRU\�
�7LODN�� ������� 7KH� QH[W� VHFWLRQ� GHDOV� ZLWK� WKH� H[WHQVLYH� UHYLHZ� RI� OLWHUDWXUH� RQ� GLDORJXH�
EHWZHHQ�HGXFDWLRQ�H[SHQGLWXUH�DQG�HFRQRPLF�JURZWK�

�� 5HYLHZ�RI�OLWHUDWXUH
��� 7KHRUHWLFDO�OLWHUDWXUH

,Q� WKH� KLVWRU\� RI� HFRQRPLF� WKRXJKW�� VLQFH� WKH� HUD� RI� $GDPV� 6PLWK� GLIIHUHQW� LGHDV� ZHUH�
GHYHORSHG� RQ� HFRQRPLF� JURZWK� DQG� LWV� GHWHUPLQDQWV�� $FFRUGLQJ� WR� WKH� .H\QHV� ��������
HFRQRPLF�JURZWK�PDLQO\�GHSHQGV�RQ�WKH�JRYHUQPHQW�H[SHQGLWXUH��$FFRUGLQJ�WR�WKLV�WKHRU\��
JRYHUQPHQW� H[SHQGLWXUH� LV� DQ� LQGHSHQGHQW� H[RJHQRXV� YDULDEOH�ZKLFK� DIIHFWV� WR� HFRQRPLF�
JURZWK� WKURXJK� D� PXOWLSOLHU� HIIHFW�� 7KXV�� HFRQRPLF� JURZWK� RFFXUUHG� GXH� WR� LQFUHDVLQJ�
JRYHUQPHQW�H[SHQGLWXUH��6RORZ��������JURZWK�PRGHO�SURYLGHV�WKH�QHFHVVDU\�IRXQGDWLRQ�IRU�
WKH�JURZWK�DFFRXQWLQJ�EXW�WKDW�PRGHO�WRWDOO\�LJQRUHG�WKH�KXPDQ�FDSLWDO�DV�WKH�PRVW�LPSRUWDQW�
IDFWRU�LQ�WKH�GHWHUPLQDWLRQ�RI�HFRQRPLF�JURZWK��7KLV�ZDV�KLJKOLJKWHG�ZLWK�WKH�GHYHORSPHQW�
RI�WKH�HQGRJHQRXV�JURZWK�PRGHOV�SLRQHHUHG�E\�5RPHU��������DQG�/XFDV���������7KH�JURZWK�
OLWHUDWXUH�WXUQV�WR�D�QHZ�DVSHFW�ZLWK�WKH�SLRQHHUHG�ZRUN�RI�%DUUR���������7KH�QHZ�JURZWK�
DSSURDFK�KLJKOLJKWHG�WKH�VRFLDO�EHQHILW�RI�HGXFDWLRQ�ZKLFK�H[SODLQV�WKH�ORQJ�WHUP�EHQHILWV�RI�
GHYHORSLQJ� KXPDQ� FDSLWDO� RI� WKH� QDWLRQ� �6LDQHVL� 	 5HHQHQ�� ������� 7KXV�� LQ� WKH� PRGHUQ�
HFRQRPLFV��HGXFDWLRQ�DV�D�SULPDU\�FRPSRQHQW�RI�KXPDQ�FDSLWDO�KDV�EHHQ�LGHQWLILHG�DV�WKH�NH\�
GHWHUPLQDQWV�RI�HFRQRPLF�JURZWK�
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��� (PSLULFDO�OLWHUDWXUH

,Q�WKH�EURDG�OLWHUDWXUH�WKHUH�DUH�H[WHQVLYH�VWXGLHV�WKDW�H[SORUHG�WKH�LPSDFW�RI�SXEOLF�LQYHVWPHQW�
RQ� HFRQRPLF�JURZWK��7KHVH� VWXGLHV�ZHUH� FURVV� VHFWLRQDO� DQG� FRXQWU\� VSHFLILF�PDFUR� OHYHO�
VWXGLHV�SURGXFHG�LQFRQVLVWHQW�DQG�FRQWURYHUVLDO�RXWFRPHV��+XVVLQ��0XKDPP��	�5D]LN���������
+RZHYHU��LQ�WKH�FDVH�RI�$VLDQ�FRXQWULHV��WKHUH�DUH�OLPLWHG�VWXGLHV�FDUULHG�RXW�RI�WKLV�QDWXUH�
�0DOOLFN HW�DO����������)XUWKHU��PRVW�RI�WKH�VWXGLHV�IRFXVHG�RQ�WKH�LPSDFW�RI�KXPDQ�FDSLWDO�RQ�
HFRQRPLF�JURZWK��+RZHYHU��WKHUH�DUH�OLPLWHG�VWXGLHV�WKDW�IRFXVHG�RQ�WKH�UHODWLRQVKLS�EHWZHHQ�
SXEOLF� VSHQGLQJ� RQ� HGXFDWLRQ� DQG� HFRQRPLF� JURZWK�� $PRQJ� WKDW� PRVW� RI� WKH� OLWHUDWXUH�
FRQILUPHG� WKH�SRVLWLYH�DVVRFLDWLRQ�EHWZHHQ�SXEOLF�H[SHQGLWXUH�RQ�HGXFDWLRQ�DQG�HFRQRPLF�
JURZWK�

6XQGH��������H[DPLQHV�WKH�DVVRFLDWLRQ�EHWZHHQ�HGXFDWLRQ�H[SHQGLWXUH�DQG�HFRQRPLF�JURZWK�
LQ�0DXULWLXV�XVLQJ�$5'/�ERXQG�WHVWLQJ�DSSURDFK DQG�JUDQJHU�FDXVDOLW\�WHVW�IRU�WKH�SHULRG�
����������WR�ILQG�RXW�ORQJ�UXQ�DQG�VKRUW�UXQ�UHODWLRQVKLS�EHWZHHQ�WKH�YDULDEOHV��7KLV�VWXG\�
IRXQG� WKDW� WKHUH� LV� D� SRVLWLYH� UHODWLRQVKLS� EHWZHHQ� HGXFDWLRQ� H[SHQGLWXUH� DQG� HFRQRPLF�
JURZWK� LQ� WKH� ORQJ�UXQ��)XUWKHU�� WKH�VWXG\�FRQILUPHG� WKH�VKRUW� UXQ�XQLGLUHFWLRQDO�FDXVDOLW\�
IURP�HGXFDWLRQ�H[SHQGLWXUH�WR�HFRQRPLF�JURZWK��6LPLODU�UHVXOW�KDV�EHHQ�REWDLQHG�E\�$OL�HW�
DO�������� LQ�WKHLU�VWXG\�RQ�HGXFDWLRQ�H[SHQGLWXUH�DQG�HFRQRPLF�JURZWK�LQ�3DNLVWDQ�IRU�WKH�
SHULRG�����������XVLQJ�FRLQWHJUDWLRQ�DSSURDFK��)XUWKHU��VLPLODU�UHVXOWV�REWDLQHG�E\�WKH�VWXG\�
GRQH�E\�0HNGDG��'DKPDQL�DQG�/RXDM��������ZLWK�WKH�XVH�RI�HQGRJHQRXV�JURZWK�PRGHO�IRU�
WKH�SHULRG�����������IRU�$OJHULD��,Q�WKLV�PRGHO�*'3�SHU�FDSLWD�UHJUHVVHG�DJDLQVW�WKH�VHW�RI�
H[SODQDWRU\�YDULDEOHV�QDPHO\�SXEOLF�VSHQGLQJ�RQ�HGXFDWLRQ��JURVV�GRPHVWLF�FDSLWDO�IRUPDWLRQ�
DQG�ODERXU�IRUFH�SDUWLFLSDWLRQ�UDWH�WR�IRUP�WKH�&REE�'RXJODV�SURGXFWLRQ�IXQFWLRQ��

$� VWXG\� E\�0DOOLFN� HW DO�� ������� DQDO\]HG� WKH� G\QDPLFV�RI� H[SHQGLWXUH� RQ� HGXFDWLRQ� DQG�
HFRQRPLF�JURZWK�LQ�VHOHFWHG����PDMRU�$VLDQ�&RXQWULHV�LQFOXGLQJ�6UL�/DQND�E\�XVLQJ�EDODQFHG�
SDQHO� GDWD� IURP� ����������� 7KH� UHVXOWV� RI� WKH� FRLQWHJUDWLRQ� FRQILUPHG� WKH� SRVLWLYH� DQG�
VLJQLILFDQW�ORQJ�UXQ�UHODWLRQVKLS�EHWZHHQ�HGXFDWLRQ�DQG�JURZWK�LQ�DOO�WKH����$VLDQ�FRXQWULHV��
7KH� SDQHO� 9(&0� SUHVHQWV� XQLGLUHFWLRQDO� JUDQJHU� FDXVDOLW\� UXQQLQJ� IURP� JURZWK� WR�
H[SHQGLWXUH� RQ� HGXFDWLRQ� ERWK� LQ� WKH� VKRUW� UXQ� DV� ZHOO� DV� ORQJ� UXQ�� %XW�� H[SHQGLWXUH� RQ�
HGXFDWLRQ�JUDQJHU�FDXVHV�HFRQRPLF�JURZWK�LQ�WKH�ORQJ�UXQ�LQ�DOO�WKH�FRXQWULHV��+XVVLQ HW�DO��
�������LQYHVWLJDWHG�WKH�HGXFDWLRQ�JURZWK�QH[XV�LQ�0DOD\VLDQ�HFRQRP\�XVLQJ�WLPH�VHULHV�GDWD�
IRU�WKH�SHULRG�����������EDVHG�RQ�WKH�HVWLPDWLRQ�RI�WKH�YHFWRU�DXWRUHJUHVVLRQ�PRGHO��)LQGLQJV�
UHYHDOHG�WKDW�HFRQRPLF�JURZWK�SRVLWLYHO\�FRLQWHJUDWHG�ZLWK�IL[HG�FDSLWDO�IRUPDWLRQ��ODERXU�
IRUFH�SDUWLFLSDWLRQ�UDWH��DQG�JRYHUQPHQW�H[SHQGLWXUH�RQ�HGXFDWLRQ��,Q�DGGLWLRQ��.DNDU HW�DO��
������� DOVR� IRXQG� WKDW� KXPDQ�FDSLWDO� SOD\V� D� YLWDO� UROH� LQ� H[SODLQLQJ� HFRQRPLF�JURZWK� LQ�
&KLQD�

:DQJ DQG�/LX��������GHYHORSHG�D�SDQHO�GDWD�PRGHO�WR�LQYHVWLJDWH�WKH�LPSDFW�RI�HGXFDWLRQ�RQ�
HFRQRPLF�JURZWK��XVLQJ�WLPH�VHULHV�VHFRQGDU\�GDWD�FRYHULQJ����FRXQWULHV�IRU�WKH�SHULRG������
����� 7KLV�VWXG\�H[DPLQHV�GLIIHUHQW�HGXFDWLRQDO�OHYHOV�VXFK�DV�SULPDU\��VHFRQGDU\�DQG�KLJKHU�
HGXFDWLRQ�RQ�HFRQRPLF�JURZWK��7KH�ILQGLQJV�RI�WKH�VWXG\�FRQFOXGHG�WKDW�WKH�SRVLWLYH�LPSDFW�
RI� KLJKHU� HGXFDWLRQ� LV� VLJQLILFDQW� EXW� SULPDU\� DQG� VHFRQGDU\� HGXFDWLRQ� GRHV� QRW� KDYH� D�
VLJQLILFDQW�LPSDFW�RQ�HFRQRPLF�JURZWK�

.KDWWDN�DQG�.KDQ��������LQYHVWLJDWHG�SULPDU\�DQG�VHFRQGDU\�HGXFDWLRQ�WR�HFRQRPLF�JURZWK�
LQ� 3DNLVWDQ� GXULQJ� ����������� 7KH� ILQGLQJV� VKRZHG� WKDW� RQO\� VHFRQGDU\� HGXFDWLRQ� KDV� D�
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VLJQLILFDQW� SRVLWLYH� LPSDFW� RQ� HFRQRPLF� JURZWK� LQ� 3DNLVWDQ�� %XW�� WKHRUHWLFDO� OLWHUDWXUH�
FRQILUPHG�WKDW�LQYHVWPHQW�LQ�HGXFDWLRQ�KDV�D�ORQJ�WHUP�LPSDFW�RQ�WKH�DFFXPXODWLRQ�RI�KXPDQ�
FDSLWDO�DQG�KDV�D�SRVLWLYH�LPSDFW�RQ�ORQJ�WHUP�JURZWK��,Q�OLQH�ZLWK�WKLV�DUJXPHQW�VRPH�VWXGLHV�
FRQILUPHG�WKH�LPSRUWDQFH�RI�WKH�FRPSRVLWLRQ�RI�HGXFDWLRQ�ZKLFK�IRUPV�WKH�KXPDQ�FDSLWDO�WR�
FRQILUP�WKH�OLQN�EHWZHHQ�HGXFDWLRQ�DQG�JURZWK��0HNGDG�HW�DO���������0LOOHU�	�5XVVHN���������
$QRWKHU�VLPLODU�VWXG\�GRQH�LQ�WKH�86$�E\�%DOGZLQ�DQG�%RUUHOOL���������H[DPLQHG�WKH�GLUHFW�
DQG� LQGLUHFW� UHODWLRQVKLS� EHWZHHQ� HGXFDWLRQ� VSHQGLQJ� DQG� HFRQRPLF� JURZWK� GXULQJ� �����
������7KH�UHVXOWV�RI�WKH�VWXG\�FRQILUPHG�WKH�H[SHQGLWXUH�RQ�SULPDU\�DQG�VHFRQGDU\�HGXFDWLRQ�
KDV�D�QHJDWLYH�UHODWLRQVKLS�ZLWK�SHU�FDSLWD�LQFRPH�ZKLOH�H[SHQGLWXUH�RQ�KLJKHU�HGXFDWLRQ�KDV�
D�VLJQLILFDQW�SRVLWLYH�UHODWLRQVKLS�ZLWK�SHU�FDSLWD�LQFRPH�LQ�WKH�86$��6LPLODU�UHVXOWV�REWDLQHG�
E\�D�UHVHDUFK�GRQH�LQ�7XUNLVK�HFRQRP\�IRU�WKH�SHULRG�����������E\�0HUFDQ�DQG�6H]HU���������
$�UHVHDUFK�E\�/LQ��������FRQFOXGHG�WKDW�WKH�KLJKHU�HGXFDWLRQ�VHFWRU�LV�YLWDO�DQG�LQYHVWPHQW�
LQ�WKH�KLJKHU�HGXFDWLRQ�VHFWRU�SURPRWHV�HFRQRPLF�JURZWK��7KLV�LV�VXSSRUWHG�E\� VRPH�RWKHU�
SULRU�VFKRODUV��/LX��������+XDQJ��-LQ��	�6XQ���������0RUHRYHU��3UDGKDQ��������H[DPLQHG�WKH�
UHODWLRQVKLS� EHWZHHQ� KLJKHU� HGXFDWLRQ� DQG� JURVV� RXWSXW� E\� LQFRUSRUDWLQJ HUURU� FRUUHFWLRQ�
PRGHOV� LQ� ,QGLD� IRU� WKH� SHULRG� ���������� DQG� IRXQG� XQLGLUHFWLRQDO� FDXVDOLW\� EHWZHHQ�
HGXFDWLRQ�DQG�HFRQRPLF�JURZWK�

$V�PHQWLRQHG� DERYH� LQ� WKH� LQWURGXFWLRQ�� HGXFDWLRQ� LV� D�PHULW� JRRG�ZKLFK� SURYLGHV�PRUH�
EHQHILWV�WR�VRFLHW\�LQ�WKH�ORQJHU�WHUP��+RZHYHU��VRPH�HFRQRPLVWV�DUJXHG�WKDW�H[SHQGLWXUH�RQ�
HGXFDWLRQ� LV�QRW�DQ� LQYHVWPHQW�EXW� MXVW�PHUHO\�FRQVXPSWLRQ�� ,Q� OLQH�ZLWK� WKDW�SURSRVLWLRQ��
'HYDUDMDQ� HW� DO� �������� D� VWXG\�RQ����GHYHORSLQJ� FRXQWULHV�RYHU����\HDUV� FRQFOXGHG� WKDW�
H[FHVVLYH�H[SHQGLWXUH RQ�HGXFDWLRQ�KDV�D�QHJDWLYH� LPSDFW�RQ�FRXQWULHV¶�HFRQRPLF�JURZWK��
7KHUH�DUH�RWKHU�VWXGLHV�WKDW�UHSRUWHG�QR�UHODWLRQVKLS�EHWZHHQ�H[SHQGLWXUH�RQ�HGXFDWLRQ�DQG�
HFRQRPLF� JURZWK�� /HYLQH� DQG� 5HQDXOW� ������� UHSRUWHG� WKDW� JRYHUQPHQW� H[SHQGLWXUH� RQ�
HGXFDWLRQ�LV�QRW�UREXVWO\�FRUUHODWHG�ZLWK�HFRQRPLF�JURZWK��6LPLODU�DUJXPHQW�EURXJKW�IRUZDUG�
UHFHQWO\� E\�%OLV� DQG�.OHQRZ ������� DERXW� WKH� OLQN� EHWZHHQ� LQYHVWPHQW� LQ� HGXFDWLRQ� DQG�
HFRQRPLF�JURZWK�EDVHG�RQ�VWXG\�DPRQJ����FRXQWULHV�IRU�WKH�SHULRG������������+H�DUJXHG�
WKDW�LW ZDV�WRR�ZHDN�WR�FRQFOXGH�WKDW�HGXFDWLRQ�VLJQLILFDQWO\�FRQWULEXWHG�WR�HFRQRPLF�JURZWK��
)XUWKHU��VWXGLHV�SD\�DWWHQWLRQ�WR�WKH�VKRUW�UXQ�DQG�ORQJ�UXQ�HIIHFWV�RI�H[SHQGLWXUH�RQ�HGXFDWLRQ�
RQ�HFRQRPLF�JURZWK��$FFRUGLQJO\��D�VWXG\�GRQH�E\�.DNDU HW�DO���������LQ�WKH�FDVH�RI�3DNLVWDQ��
FRQFOXGHG�WKDW�WKHUH�LV�QR�VLJQLILFDQW�UHODWLRQVKLS�EHWZHHQ�HGXFDWLRQ�DQG�VKRUW�UXQ�HFRQRPLF�
JURZWK�EXW�LWV�LPSDFW�LQ�WKH�ORQJ�UXQ�LV�VLJQLILFDQW�DQG�SRVLWLYH�

7KHUH�DUH�OLPLWHG�VWXGLHV�FRQGXFWHG�WR�DQDO\]H�WKH�LPSDFW�RI�SXEOLF�H[SHQGLWXUH�IRU�HGXFDWLRQ�
RQ�HFRQRPLF�JURZWK�LQ�6UL�/DQND��.HVDYDUDMDK �������H[DPLQHG WKH�YDOLGLW\�RI�:DJQHU
V�ODZ�
LQ�6UL�/DQND�E\�XVLQJ� FRLQWHJUDWLRQ� DQG� HUURU� FRUUHFWLRQ�PRGHOLQJ� WHFKQLTXH� FRYHULQJ� WKH�
SHULRG�IURP������± �����EDVHG�RQ�WLPH�VHULHV�GDWD��7KH�ILQGLQJV�RI�WKH�VWXG\�FRQILUPHG�WKH�
H[LVWHQFH�RI�D�ORQJ�UXQ�UHODWLRQVKLS�EHWZHHQ�SXEOLF�H[SHQGLWXUH�DQG�HFRQRPLF�JURZWK��7KLV�
UHVXOW� LV�FRQVLVWHQW�ZLWK� WKH�ILQGLQJV�RI�'LOUXNVKLQL� �������DQG�FRQFOXGHG� WKH�H[LVWHQFH�RI�
ORQJ�WHUP� UHODWLRQVKLS� EHWZHHQ� SXEOLF� H[SHQGLWXUH� DQG� HFRQRPLF� JURZWK� LQ� 6UL� /DQND��
0RUHRYHU�� ERWK� VWXGLHV� UHMHFWHG� WKH� YDOLGLW\� RI�:DJQHU
V�/DZ�� DQG IRXQG� WKDW� WKHUH� LV� QR�
HPSLULFDO�VXSSRUW�HLWKHU�IRU�WKH�:DJQHU¶V�/DZ�RU�.H\QHVLDQ�K\SRWKHVLV�� LQ�WKH�FDVH�RI�6UL�
/DQND�
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*DQHJRGDJH�DQG�5DPEDOGL �������LQYHVWLJDWHG�HGXFDWLRQ�JURZWK�QH[XV�IRU�WKH�SHULRG������
����� XVLQJ� VWDQGDUG� FODVVLFDO� DQG� HQGRJHQRXV� JURZWK� PRGHO�� )XUWKHU�� PRGHO� IUDPHZRUN�
HQULFKHG�E\�DGGLQJ�SK\VLFDO�FDSLWDO��HFRQRPLF�SROLF\�FKDQJHV�DQG�WKH�HWKQLF�ZDU�GXH�WR�WKHLU�
VXEVWDQWLDO�LPSRUWDQFH��7KH�LPSDFW�RI�HGXFDWLRQ�LV�DVVHVVHG�WKURXJK�D�TXDOLW\�DGMXVWHG�KXPDQ�
FDSLWDO�VWRFN�OLYH��7KH�UHWXUQV�WR LQYHVWPHQW�LQ�HGXFDWLRQ�DUH�SRVLWLYH�KRZHYHU��FRQVLGHUDEO\�
EHORZ� WKRVH� IRXQG� IRU� GLIIHUHQW� GHYHORSLQJ� HFRQRPLHV�� ,Q� DGGLWLRQ�� 'LODQHH� ������� DQG�
6KDLVWD��$ELGD�DQG�%XWW �������FRQILUPHG�WKH�SRVLWLYH�DVVRFLDWLRQ�EHWZHHQ�SXEOLF�H[SHQGLWXUH�
RQ�HGXFDWLRQ�DQG�HFRQRPLF�JURZWK�LQ�6UL�/DQND�LQ�WKH�ORQJ�UXQ�

��� 7UHQGV�LQ�SXEOLF�H[SHQGLWXUH�RQ�HGXFDWLRQ�LQ�6UL�/DQND

(GXFDWLRQ�LQ�6UL�/DQND�LV�VWDWH�IXQGHG�DQG�RIIHUHG�IUHH�RI�FKDUJH�DW�DOO� OHYHOV��JHQHUDO�DQG�
XQLYHUVLW\�OHYHO��6UL�/DQND�SURYLGHV�JHQHUDO�HGXFDWLRQ�IRU����\HDUV�XQGHU�WKUHH�F\FOHV¶�QDPHO\�
SULPDU\��MXQLRU�VHFRQGDU\�DQG�VHQLRU�VHFRQGDU\�OHYHO���*RYHUQPHQW�KDV�WDNHQ�VWHSV�WR�SURPRWH�
WKH�HGXFDWLRQ�VHFWRU�DIWHU������ZLWK�HFRQRPLF�UHIRUPV�LQ�6UL�/DQND�

)LJXUH� �� VKRZV� WKH� WUHQGV� LQ� JRYHUQPHQW� H[SHQGLWXUH� RQ� JHQHUDO� HGXFDWLRQ� DQG� KLJKHU�
HGXFDWLRQ� DV� D� SHUFHQWDJH� RI� WRWDO� JRYHUQPHQW� H[SHQGLWXUH� IRU� WKH� SHULRG� �����������
$FFRUGLQJ� WR� )LJXUH� ��� QRWLFHG� VOLJKW� IOXFWXDWLRQV� RI� WRWDO� JRYHUQPHQW� H[SHQGLWXUH� RQ�
HGXFDWLRQ� LQ�QRPLQDO� WHUPV� WKURXJKRXW� WKH�SHULRG��7KH�UHOHYDQW� ILJXUH�KDV�GHFUHDVHG�IURP�
�����SHUFHQW�LQ������WR�����SHUFHQW�LQ������DQG�WKH�SHULRG�DYHUDJH�ZDV�����SHUFHQW�RI�WRWDO�
JRYHUQPHQW�H[SHQGLWXUH��7KH�IOXFWXDWLRQ�LQ�WKH�WRWDO�JRYHUQPHQW�H[SHQGLWXUH�RQ�(GXFDWLRQ�LV�
PDLQO\�H[SODLQHG�E\�WKH�YDULDWLRQV�LQ�WKH�DOORFDWLRQ�RI�JHQHUDO�HGXFDWLRQ�

)LJXUH�� *RYHUQPHQW�H[SHQGLWXUH�RQ�HGXFDWLRQ��DV�D���RI�WRWDO�JRYW��H[SHQGLWXUH�

6RXUFH��&HQWUDO�%DQN�DQQXDO�UHSRUW������

7KH�SURYLVLRQ�IRU�WKH�JHQHUDO�HGXFDWLRQ�LV�VLJQLILFDQW�LQ�WKH�WRWDO�JRYHUQPHQW�H[SHQGLWXUH�DQG�
WKH�UHSRUWHG�DYHUDJH�IRU�WKH�SHULRG�ZDV�����SHUFHQW�RI�WRWDO�JRYHUQPHQW�H[SHQGLWXUH��,W�KDV�
EHHQ� UHSRUWHG� WKDW� WKH� GHFUHDVH� LQ� WKH� DOORFDWLRQ� IRU� KLJKHU� HGXFDWLRQ� IURP� WKH� WRWDO�
JRYHUQPHQW�H[SHQGLWXUH�WKURXJKRXW�WKH�SHULRG��7KH�UHOHYDQW�ILJXUH�KDV�EHHQ�GHFOLQHG�IURP�
���� SHUFHQW� LQ� ����� WR� ���� SHUFHQW� LQ� ����� DQG� WKH� SHULRG� DYHUDJH� ZDV� ���� SHUFHQW� DV� D�
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SHUFHQWDJH�RI�WRWDO�JRYHUQPHQW�H[SHQGLWXUH��)LJXUH���EHORZ�UHIOHFWV�*RYHUQPHQW�HGXFDWLRQ�
H[SHQGLWXUH�DV�D�SHUFHQWDJH�RI�*'3�IRU�WKH�SHULRG�����������

)LJXUH�� *RYHUQPHQW�HGXFDWLRQ�H[SHQGLWXUH�DV�D���RI�*'3�����������

6RXUFH��&HQWUDO�%DQN�DQQXDO�UHSRUW������

7KH� UDWH�RI� WRWDO�JRYHUQPHQW�H[SHQGLWXUH�DV�D� SHUFHQWDJH�RI�*'3�KDV�GHFOLQHG�GXULQJ� WKH�
SHULRG������������7KH�SXEOLF�VSHQGLQJ�RQ�HGXFDWLRQ�ZDV�UHODWLYHO\�KLJK�GXULQJ�WKH�SHULRG�
���������� FRPSDULVRQ� ZLWK� RWKHU� SHULRGV�� )RU� LQVWDQFH�� WKH� DYHUDJH� SXEOLF� VSHQGLQJ� RQ�
HGXFDWLRQ�GXULQJ�WKH�SHULRG�����������ZDV�����SHUFHQW�RI�*'3�ZKHUHDV�WKH�UHSRUWHG�ILJXUH�
IXUWKHU�LQFUHDVHG�RQ�DYHUDJH�GXULQJ�WKH�SHULRG�����������XS�WR�����SHUFHQW�RI�*'3��%XW�WKHUH�
DIWHU�WKH�VXFFHVVLYH�JRYHUQPHQWV�FDPH�LQWR�RIILFH�XQDEOH�WR�XSVXUJH�WKH�WUHQG�EXW�WKH�ILJXUH�
KDV�GHFOLQHG�FRQWLQXRXVO\��7KH�SHULRG������������ LW�ZDV�����SHUFHQW�RI�*'3�� IURP������
������LW�ZDV�����SHUFHQW�DQG�ILQDOO\�IURP�����������SHULRG��LW�ZDV�����SHUFHQW��7KH�UHSRUWHG�
DYHUDJH�ILJXUH�IRU�WKH�SHULRG�����������ZDV�����SHUFHQW�RI�*'3�

�� 0HWKRGRORJ\
��� 6DPSOH�DQG�GDWD�VRXUFH

7KH� EURDG� WKHRUHWLFDO� DQG� HPSLULFDO� OLWHUDWXUH� SURFODLPV� WKDW� WKH� HQKDQFHPHQW� RI� KXPDQ�
FDSLWDO�WKURXJK�HGXFDWLRQ�LV�DQ�LPSRUWDQW�GHWHUPLQDQW�RI�HFRQRPLF�JURZWK��3HOLQHVFQ��������
)XQNH�	�6WUXOLN�� ������%XQGHOO HW� DO��� ������/XFDV�� �������$V� VXFK�� LQ� WKH� SUHVHQW� VWXG\�
LGHQWLILHG�SXEOLF� LQYHVWPHQW� LQ�HGXFDWLRQ�DV�DQ� LPSRUWDQW�GHWHUPLQDQW�RI�HFRQRPLF�JURZWK�
ZKHQ�GHVLJQLQJ�JURZWK�PRGHOV��

7KH�VWXG\�PDLQO\�XVHG�VHFRQGDU\�GDWD�DV�WKH�VWXG\�LQFRUSRUDWHG�D�PDFUR�DSSURDFK��7KH�DQQXDO�
WLPH�VHULHV�GDWD�XVHG IRU�WKH�DQDO\VLV�FRYHUV�WKH�SHULRG������WR�������7KH�UHOHYDQW�GDWD�ZLOO�
EH�FROOHFWHG�IURP�&HQWUDO�%DQN�5HSRUWV��'LIIHUHQW�YDULDEOHV�KDYH�EHHQ�XVHG�LQ�WKH�OLWHUDWXUH�
WR�DQDO\]H�WKH�LPSDFW�RI�SXEOLF�H[SHQGLWXUH�RQ�HGXFDWLRQ�RQ�HFRQRPLF�JURZWK��)XUWKHU��WKH�
PRGHO�LV�HQULFKHG�E\�DGGLQJ�DQRWKHU�WZR�FRQWURO�YDULDEOHV�QDPHO\�� LQIODWLRQ�UDWH�DQG�WUDGH�
RSHQQHVV�� 7KH� YDULDEOHV� XQGHU� FRQVLGHUDWLRQ� DUH� *'3�� JURVV� GRPHVWLF� FDSLWDO� IRUPDWLRQ��
ODERXU�IRUFH�SDUWLFLSDWLRQ�UDWH�DQG�SXEOLF�H[SHQGLWXUH�RQ�HGXFDWLRQ��LQIODWLRQ UDWH�DQG�WUDGH
RSHQQHVV� YDULDEOH�� $� EULHI� GHVFULSWLRQ� RI� WKH� YDULDEOHV� DQG� MXVWLILFDWLRQ� RI� VHOHFWLQJ� VXFK�
YDULDEOHV DUH�VXPPDUL]HG�LQ�7DEOH���
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��� 0RGHO�VSHFLILFDWLRQ

7KH� DQDO\VLV� RI� WKLV� VWXG\� ZDV� EURDGO\� FDUULHG� RXW� RQ� WKH� EDVLV� RI� GHGXFWLYH� UHVHDUFK�
PHWKRGRORJ\�� 7KH� LQYHVWLJDWLRQ� ZDV� VWDUWHG� ZLWK� IRUPXODWLRQ� RI� WKH� UHOHYDQW� WKHRUHWLFDO�
VWDWHPHQW�DQG�WULHV�WR�ILQG�RXW�LI�WKH�WKHRU\�LV�IDOVLILHG�E\�WKH�DYDLODEOH�LQIRUPDWLRQ��7KHUHIRUH��
WKH� SURJUHVVLRQ� RI� WKH� DQDO\VLV� LV� EDVHG� RQ� WKH� FRQIURQWDWLRQ� RI� WKHRU\�ZLWK� WKH� HPSLULFDO�
ILQGLQJV��,QLWLDOO\��WKH�UHVHDUFK�H[SODLQV�WKH�WKHRUHWLFDO�EDFNJURXQG�DQG�HPSLULFDO�VWXGLHV�RQ�
KXPDQ�FDSLWDO�DQG�HFRQRPLF�JURZWK��7KHQ��UHVHDUFKHUV�ORRNHG�DW�WKH�SDWWHUQ�RI�JRYHUQPHQW�
H[SHQGLWXUH�RQ�HGXFDWLRQ�LQ�6UL�/DQND�GXULQJ�WKH�VWXG\�SHULRG��7KLV�ZLOO�EH�DEOH�WR�LGHQWLI\�
WUHQGV�LQ�WKH�HGXFDWLRQ�V\VWHP�LQ�6UL�/DQND��0RUHRYHU�� LW�ZLOO�EH�KHOSIXO�WR�LGHQWLI\�SXEOLF�
H[SHQGLWXUH�RQ�HGXFDWLRQ�DV�D�PDLQ�H[SODQDWRU\�YDULDEOH�RI�WKDW�PRGHO�

7KH�PRGHO� IUDPHZRUN� RI� WKLV� VWXG\� LV� EDVHG� RQ� WKH� DXJPHQWHG�&REE�'RXJODV� SURGXFWLRQ�
IXQFWLRQ�ZKLFK� H[SODLQV� WKH�GHWHUPLQDQWV� RI� HFRQRPLF� JURZWK�� ,QLWLDO� FODVVLFDO� SURGXFWLRQ�
IXQFWLRQ�LV�JLYHQ�DV�����

<� �$�.Į��/ȕ ĺ������

7KH�GHYHORSPHQW�RI�HQGRJHQRXV�JURZWK�OLWHUDWXUH�DGGHG�KXPDQ�FDSLWDO�WKH�HTXDWLRQ���LV�JLYHQ�
DV�

<� �$�.Į��/ȕ��+Ȗ ĺ�������

:KHUH�<�LV�RXWSXW��$� LV�7HFKQRORJLFDO�SURJUHVV��.� LV�FDSLWDO��/� LV� ODERXU�DQG�+�LV�KXPDQ�
FDSLWDO��,Q�WKH�SUHVHQW�VWXG\�KXPDQ�FDSLWDO�LV�PHDVXUHG�E\�SXEOLF�H[SHQGLWXUH�RQ�HGXFDWLRQ�
ZKLFK�LQFOXGHV�H[SHQGLWXUH�RQ�JHQHUDO�HGXFDWLRQ�DQG�H[SHQGLWXUH�RQ�8QLYHUVLW\�HGXFDWLRQ��
7KH�ORJ�OLQHDU�IRUP�RI�IXQFWLRQ�ZKLFK�H[SODLQV�WKH�JURZWK�GHWHUPLQDQWV�FDQ�EH�DV�IROORZV�����
DQG�WKH�H[WHQVLYH�PRGHO�LV�UHSRUWHG�LQ�HTXDWLRQ���

/Q<� �Į/Q.���ȕ/Q/��Ȗ/Q+ ĺ�������

7KH�XSGDWHG�HPSLULFDO�ORJ�OLQHDU�IXQFWLRQ�ZKLFK�H[SODLQV�WKH�LPSDFW�RI�H[SHQGLWXUH�RQ�SXEOLF�
HGXFDWLRQ�RQ�HFRQRPLF�JURZWK�LV�JLYHQ�E\�HTXDWLRQ����

/Q5*'3W  �Į�/Q*'&)W ��Į�/Q/)35W � Į�/Q*(*(W � Į�/Q*(+(W ��Į�,1)5W ��
Į�/Q)7W � 8W ĺ����

:KHUH�<�LV�*URVV�'RPHVWLF�3URGXFW��5*'3���.�LV�WKH�FDSLWDO�ZKLFK�LV�PHDVXUHG�E\�JURVV�
GRPHVWLF� FDSLWDO� IRUPDWLRQ� �5*'&)��� /� LV� WKH� ODERXU� ZKRVH� SUR[\� LV� /DERXU� )RUFH�
3DUWLFLSDWLRQ�5DWH��/)35��DQG�+�LV�KXPDQ�FDSLWDO�ZKRVH�SUR[LHV�DUH�IRUPHG�EDVHG�RQ�PDMRU�
GLVDJJUHJDWHG� IRUP�� 3XEOLF� ([SHQGLWXUH� RQ� *HQHUDO� (GXFDWLRQ� �*(*(�� DQG� 3XEOLF�
([SHQGLWXUH�RQ�+LJKHU�(GXFDWLRQ��*(+(�� 7KH�SUHVHQW�VWXG\�UDWKHU�WKDQ�MXVW�UHOLHV�RQ�PDMRU�
JURZWK� YDULDEOHV� LQFOXGLQJ� WKH� KXPDQ� FDSLWDO� SUR[LHV�� HPSOR\V� PRUH� PDFURHFRQRPLF�
YDULDEOHV�WKDW�PD\�KDYH�DQ�LPSDFW RQ�HFRQRPLF�JURZWK��$FFRUGLQJO\��VWXG\�HPSOR\V�,1)5�LV�
WKH�LQIODWLRQ UDWH�DQG�)7�UHSUHVHQWV�WUDGH�RSHQQHVV�YDULDEOHV��$QG�ILQDOO\��8W LV�WKH�UDQGRP�
HUURU�WHUP��$OO�WKH�ILJXUHV�DUH�PHDVXUHG�LQ�UHDO�WHUPV�GHIODWHG�XVLQJ�WKH�LPSOLFLW�SULFH� LQGH[�
�EDVH�\HDU��������7KH\�DUH�DOO�H[SUHVVHG�LQ�ORJDULWKP�H[FHSW�LQIODWLRQ�UDWH�
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��

7DEOH���
'HVFULSWLRQ�RI�YDULDEOH�VHOHFWLRQ

1DPH�RI�WKH�
YDULDEOH

$EEUHYLDWLRQ
'DWD
VRXUFH

'HILQLWLRQ -XVWLILFDWLRQ

5HDO�*'3� 5*'3 &HQWUDO�
%DQN�
$QQXDO�
UHSRUW

$QQXDO�DYHUDJH�UHDO�
*'3�JURZWK�UDWH�
XVLQJ�*'3�'HIODWRU�
����� �����

'LIIHUHQW�PHDVXUHV�RI�
HFRQRPLF�JURZWK�KDYH�
EHHQ�XVHG�LQ�WKH�
OLWHUDWXUH��9LFWRU��
�������7KLV�VWXG\�XVHV�
UHDO�*'3�DV�D�PHDVXUH�
RI�HFRQRPLF�JURZWK

3XEOLF�
([SHQGLWXUH�
RQ�*HQHUDO�
HGXFDWLRQ

*(*( &HQWUDO�
%DQN�
$QQXDO�
UHSRUW�

7RWDO�UHDO�
JRYHUQPHQW�
H[SHQGLWXUH�RQ�
JHQHUDO�HGXFDWLRQ�
ZKLFK�LQFOXGHV�
SULPDU\�DQG�
VHFRQGDU\�HGXFDWLRQ�
DV���RI�*'3

$V�D�SUR[\�IRU�KXPDQ�
FDSLWDO �.KDWWDN�	�
.KDQ�������

3XEOLF�
([SHQGLWXUH�
RQ�+LJKHU�
HGXFDWLRQ

*(+( &HQWUDO�
%DQN�
$QQXDO�
UHSRUW

7RWDO�UHDO�
JRYHUQPHQW�
H[SHQGLWXUH�RQ�
+LJKHU�(GXFDWLRQ�DV�
��RI�*'3�

$V�D�SUR[\�IRU�KXPDQ�
FDSLWDO��%DOGZLQ 	�
%RUUHOOL��������/LQ�
������3UDGKDQ��������

*URVV�
'RPHVWLF�
&DSLWDO�
)RUPDWLRQ
�LQYHVWPHQW�

*'&)� &HQWUDO�
%DQN�
$QQXDO�
UHSRUW

*URVV�'RPHVWLF�
)L[HG�FDSLWDO�
IRUPDWLRQ�DV�D���RI�
*'3�

$V�D�SUR[\�IRU�SK\VLFDO�
FDSLWDO �0HNGDG�HW�DO���
�����

/DERXU /)35 &HQWUDO�
%DQN�
$QQXDO�
UHSRUW

(FRQRPLFDOO\�DFWLYH�
SRSXODWLRQ�DV�D���RI�
/DERXU�IRUFH

$V�D�SUR[\�IRU�ODERXU
�+XVVLQ�HW�DO���������
0HNGDG�HW�DO��������

)RUHLJQ�
7UDGH

7)7 &HQWUDO�
%DQN�
$QQXDO�
UHSRUW

7RWDO�H[SRUWV�DQG�
,PSRUWV�DV�D���RI�
*'3

$V�D�SUR[\�IRU�
RSHQQHVV�YDULDEOHV
�'HYDUDMDQ�HW�DO��������

,QIODWLRQ ,1)5 &HQWUDO�
%DQN�
$QQXDO�
UHSRUW

$QQXDO�DYHUDJH���
FKDQJH�LQ�*'3�
'HIODWRU

$V�D�VWDELOLW\�YDULDEOH
�%DUUR�������

6RXUFH��6XUYH\�GDWD�
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��

��� $QDO\WLFDO�WRROV�DQG�WHFKQLTXHV

6LQFH�WKH�VWXG\�GHDOV�ZLWK�WLPH�VHULHV�GDWD��D�WHVW�IRU�VWDWLRQDU\�LV�D�YHU\�LPSRUWDQW�SUHFRQGLWLRQ�
EHIRUH�SURFHHGLQJ�WR�GHHSHU�DQDO\VLV��,Q�JHQHUDO��YDULRXV�PDFUR�HFRQRPLF�WKHRULHV�DVVXPHG�D�
ORQJ� UXQ� VWDEOH� UHODWLRQVKLS� EHWZHHQ� FHUWDLQ� HFRQRPLF� YDULDEOHV�� 7KLV�PHDQV� WKDW� D� VHW� RI�
PDFURHFRQRPLF�YDULDEOHV�FDQQRW�PRYH�DZD\�WRR�IDU�IURP�HDFK�RWKHU��LI�WKHUH�LV�D�ORQJ�UXQ�
UHODWLRQVKLS�DPRQJ�WKHP��5DWKQDVLUL���������7KHUHIRUH��SULRU�WR�WKH�HVWLPDWLRQ�RI�WKH�G\QDPLF�
PRGHO��LW�LV�HVVHQWLDO�WR�GHWHUPLQH�WKH�YDULDEOH¶V�VWDWLRQDU\�SURSHUWLHV�RU�RUGHU�RI�LQWHJUDWLRQ�
XVLQJ�XQLW�URRW�WHVW��7KH�XQLW�URRW�WHVW�LV�JHQHUDOO\�EDVHG�RQ�HLWKHU�XVLQJ�'LFNH\� )XOOHU��')��
WHVWV�RU�$XJPHQWHG�'LFN\�)XOOHU��$')� WHVWV�RU�WKH�3KLOOLSV±3HUURQ��33��XQLW�URRW�WHVWV�WHVW��
,Q�WKLV�VWXG\��$')�XQLW�URRW�WHVW�LV�XVHG�WR�FKHFN�WKH�VWDWLRQDU\�RI�WKH�GDWD��,W�XVHV�D�ERXQG�
WHVWLQJ� FRLQWHJUDWLRQ� DSSURDFK� WR� ILQG� WKH� ORQJ� UXQ� LQIHFWLRQ� RI� WKH� SXEOLF� H[SHQGLWXUH� RQ�
HGXFDWLRQ�DQG�HFRQRPLF�JURZWK�DQG�XVHV�HUURU�FRUUHFWLRQ�WHFKQLTXHV�WR�YHULI\�WKH�VKRUW�UXQ�
G\QDPLFV�RI�WKH�ORQJ�UXQ�PRGHO�

�� 5HVXOWV�DQG�GLVFXVVLRQ
��� 'HVFULSWLYH�VWDWLVWLFV

7DEOH���UHSRUWV�WKH�GHVFULSWLYH�VWDWLVWLFV�RI�WKH�YDULDEOHV�VHOHFWHG�IRU�WKH�PRGHO��$FFRUGLQJ�WR�
7DEOH����6UL�/DQND�KDV�PDLQWDLQHG�5V�������� DYHUDJH�LQFRPH�DW�FRQVWDQW�SULFHV�WKURXJKRXW�
WKH�SHULRG��0RUHRYHU��PLQLPXP�UHDO�LQFRPH�ZDV�5V��������ZKLOH�WKH�PD[LPXP�UHDO�LQFRPH�
ZDV�5V����������)XUWKHU��7DEOH���VKRZV�WKDW�RQ�DYHUDJH��WKH�PHDQ�JRYHUQPHQW�H[SHQGLWXUH�RQ�
JHQHUDO� HGXFDWLRQ� DQG� KLJKHU� HGXFDWLRQ� ZDV� ���� SHUFHQW� DQG� ����� SHUFHQW� SHU� DQQXP�
UHVSHFWLYHO\��,W�LV�DOVR�HYLGHQW�WKDW�DWWHQWLRQ�JLYHQ�WR�WKH�HGXFDWLRQ�VHFWRU�LV�QRW�LPSUHVVLYH�
WKURXJKRXW�WKH�SHULRG��)XUWKHU��WKH�FRXQWU\�LV�DEOH�WR�PDLQWDLQ������SHUFHQW�RI�LQYHVWPHQW�UDWH��
���SHUFHQW�RI�WUDGH�GHSHQGHQF\�UDWLR��DQG����SHUFHQW�RI�ODERXU�IRUFH�SDUWLFLSDWLRQ�UDWH�DQG���
SHUFHQW� LQIODWLRQ� UDWH� RQ� DYHUDJH� GXULQJ� WKH� SHULRG� ����������� 7KH� WLPH� VHULHV� VWDQGDUG�
GHYLDWLRQ�RI�JURVV�GRPHVWLF�FDSLWDO� IRUPDWLRQ�� IRUHLJQ� WUDGH�UDWLR�� LQIODWLRQ�UDWH�DQG� ODERXU�
IRUFH� SDUWLFLSDWLRQ� UDWH� DUH� VXEVWDQWLDO� IRU� WKH� SHULRG� RI� ����������� $OVR� WKHUH� LV� DQ�
DV\PPHWU\��6NHZQHVV YDOXHV�ZHUH�PRVWO\�QHJDWLYH�RU�FORVH�WR�]HUR�DQG�ORZHU�-DUTXD±EHUD�
WHVW�LQGLFDWHV�WKH�QRUPDOLW\�RI�WKH�GLVWULEXWLRQ���

7DEOH���
'HVFULSWLYH�VWDWLVWLFV

9DULDEOH 5*'3 *(*( *(+( *'&) )7 ,1)5 /)35

0HDQ �������� �������� �������� �������� �������� �������� ��������

0HGLDQ �������� �������� �������� �������� �������� �������� ��������

0D[LPXP �������� �������� �������� �������� �������� �������� ��������

0LQLPXP �������� �������� �������� �������� �������� �������� ��������

6WG��'HY� �������� �������� �������� �������� �������� �������� ��������

6NHZQHVV �������� ��������� �������� ��������� ��������� �������� ���������

.XUWRVLV �������� �������� �������� �������� �������� �������� ��������

-DUTXH�%HUD �������� �������� �������� �������� �������� �������� ��������

3UREDELOLW\ �������� �������� �������� �������� �������� �������� ��������

2EVHUYDWLRQV �� �� �� �� �� �� ��

6RXUFH��%DVHG�RQ�VXUYH\�GDWD�
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��

��� 8QLW�URRW�WHVWV

7KH� SXUSRVH� RI� WKLV� VWXG\� LV� WR� LQYHVWLJDWH� WKH� LPSDFW� RI� SXEOLF� HGXFDWLRQ� H[SHQGLWXUH�RQ�
HFRQRPLF�JURZWK�RI�6UL�/DQND��$V�D�ILUVW�VWHS�LQ�RXU�GDWD�DQDO\VLV�LV�WR�VHH�ZKHWKHU�WKH�VHULHV�
DUH�VWDWLRQDU\�RU�QRQ�VWDWLRQDU\��WKXV��WR�HQVXUH�SURSHUWLHV�RI�GDWD��XQLW�URRW�WHVWV�DUH�XVHG��7KH�
UHVXOWV�RI�WKH�$') WHVW�DUH�UHSRUWHG�LQ�7DEOH����$FFRUGLQJO\��WKH�WHVW�UHVXOWV�DUH�JRLQJ�WR�EH�
VXPPDUL]HG�ZLWK�DQ�LQWHUFHSW��ZLWKRXW�LQWHUFHSW��ZLWK�LQWHUFHSW�DQG�WUHQG�DW�WKHLU�OHYHOV�DQG�
ILUVW�GLIIHUHQFH��7KH�QXOO�K\SRWKHVLV �+���LV�WKDW�WKH�VHULHV�<W LV�,������,I�WKH�FDOFXODWHG�W�YDOXH�
�$')�WHVW�YDOXH��LV�OHVV�WKDQ�WKH�FULWLFDO�YDOXH�JLYHQ�LQ�WKH�WDEOH��WKHQ�ZH�FDQQRW�UHMHFW�WKH�QXOO�
K\SRWKHVLV�WKDW�<W KDV�D�XQLW�URRW��7KDW�PHDQV�<W LV�D�QRQ�VWDWLRQDU\�WLPH�VHULHV�

$FFRUGLQJ WR�WKH�$')�WHVW�UHVXOWV�LQ�7DEOH����WKH�QXOO�K\SRWKHVLV�RI�D�XQLW�URRW�DW�OHYHOV�RI�DOO�
WKH�YDULDEOHV�FDQQRW�EH�UHMHFWHG�DW���SHUFHQW�OHYHO��,Q�RWKHU�ZRUGV��UHVXOWV�FOHDUO\�VKRZ�WKDW�
PRVW� RI� WKH� YDULDEOHV� VXFK� DV�/5*'3��/*'&)��/)7� DUH� QRQ� VWDWLRQDU\� DW� OHYHOV� H[FHSW�
/*(*(��,1)5�DQG�/*(+(�

7DEOH���
$')�XQLW�URRW�WHVW�UHVXOWV

9DULDEOH 0RGHO /HYHO�
�W�VWDW�

)LUVW�'LIIHUHQFH
�W�VWDW�

'HFLVLRQ

/5*'3 ,QWHUFHSW �������� ��������� ,���

,QWHUFHSW�DQG�7UHQG ��������� ���������

/*(*( ,QWHUFHSW ��������� ��������� ,���

,QWHUFHSW�DQG�7UHQG ��������� ���������

/*(+( ,QWHUFHSW ��������� ��������� ,���

,QWHUFHSW�DQG�7UHQG ��������� ���������

/*'&) ,QWHUFHSW ��������� ��������� ,���

,QWHUFHSW�DQG�7UHQG ��������� ���������

//)35 ,QWHUFHSW ��������� ��������� ,���

,QWHUFHSW�DQG�7UHQG ��������� ���������

/)7 ,QWHUFHSW ��������� ��������� ,���

,QWHUFHSW�DQG�7UHQG ��������� ���������

,1)5 ,QWHUFHSW ��������� ��������� ,���

,QWHUFHSW�DQG�7UHQG ��������� ���������
1RWH�����GHQRWHV�VLJQLILFDQFH�DW����DQG����OHYHO�UHVSHFWLYHO\�

%XW��DOO�WKH�YDULDEOHV�DUH�VWDWLRQDU\�DW�ILUVW�GLIIHUHQFH��VHH�IRU�PRUH�GHWDLOV��$SSHQGL[�����7KDW�
PHDQV�WKHUH�H[LVWV�D�PL[WXUH�RI�, ����DQG�, ����YDULDEOHV�LQ�WKH�PRGHO��7KXV��WKH�PRVW�VXLWDEOH�
PHWKRG�IRU�HVWLPDWLRQ� LQ� WKHVH�FLUFXPVWDQFHV� LV� WKH�$XWRUHJUHVVLYH�'LVWULEXWHG�/DJ�0RGHO�
�$5'/��FRLQWHJUDWLRQ�WHFKQLTXH�SURSRVHG�E\�3HVHUDQ HW�DO���������

��� &RLQWHJUDWLRQ�DQDO\VLV

*LYHQ�WKH�UHVXOWV�RI�WKH�XQLW�URRW�WHVW��WKHQ�WKH�VWXG\�SXW�IRUZDUG�D�VWHS�WR�XVH�WKH�&RLQWHJUDWLRQ�
SURFHGXUH� LQ� RUGHU� WR� WHVW� IRU� WKH� H[LVWHQFH� RI� D� ORQJ� UXQ� VWDEOH� UHODWLRQVKLS� EHWZHHQ� WKH�
GHSHQGHQW�DQG�LQGHSHQGHQW�YDULDEOHV��8QLW�URRW�WHVW�VKRZV�WKDW�WKH�RUGHU�RI�YDULDEOHV�DUH�,�����
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��

DQG�,������5HJDUGOHVV�RI�WKH�RUGHU�RI�LQWHJUDWLRQ�D�ERXQG�WHVWLQJ�FDQ�EH�DSSOLHG�WR�ILQG�RXW�WKH�
ORQJ� UXQ� PRGHO�� )LUVW�� WKH� VWXG\� H[DPLQHG� WKH� PD[LPXP� ODJ� OHQJWK� EDVHG� RQ� ODJ� OHQJWK�
VHOHFWLRQ� FULWHULD� DQG� HVWDEOLVKHG� �� ODJ� OHQJWKV� DV� UHSRUWHG� LQ� 7DEOH� ��� )XUWKHU�� LQYHUVH�
SRO\QRPLDO�IXQFWLRQ�RI�$5�IRUP�GHSLFWV�WKDW�WKH�YDULDEOHV�DUH�VWDWLRQDU\�DV�WKH�DOO�YDULDEOHV�
DUH�O\LQJ�ZLWKLQ�WKH�FLUFOH��VHH�)LJXUH�����

7DEOH���
9$5�ODJ�RUGHU�VHOHFWLRQ�FULWHULD

/DJ /RJ/ /5 )3( $,& 6& +4

� ��������� 1$ ����H��� �������� �������� ��������

� �������� �������� ����H��� ��������� ��������� ���������

� �������� �������� ����H��� ��������� ��������� ���������

� �������� �������� ����H��� ��������� ��������� ���������

� �������� �������� ����H��� ��������� ��������� ���������

�LQGLFDWHV�ODJ�RUGHU�VHOHFWHG�E\�WKH�FULWHULRQ�

/5��VHTXHQWLDO�PRGLILHG�/5�WHVW�VWDWLVWLF��HDFK�WHVW�DW����OHYHO�
)3(��)LQDO�SUHGLFWLRQ�HUURU
$,&��$NDLNH�LQIRUPDWLRQ�FULWHULRQ
6&��6FKZDU]�LQIRUPDWLRQ�FULWHULRQ
+4��+DQQDQ�4XLQQ�LQIRUPDWLRQ�FULWHULRQ

����

����

����

���

���

���

���

���� ���� ���� ��� ��� ��� ���

)LJXUH�� ,QYHUVH�SRO\QRPLDO�IXQFWLRQ

��� $5'/�ERXQG�WHVW

7DEOH���VXPPDUL]HV�WKH�HVWLPDWHG�UHVXOWV�RI�)�WHVWV�IRU�WKH�OHYHO�RI�VLJQLILFDQFH��7KH�UHVXOWV�
UHYHDOHG�WKDW�)�VWDWLVWLFV�LV�JUHDWHU�WKDQ�WKH�XSSHU�ERXQG�FULWLFDO�YDOXHV��,W�UHIOHFWV�WKDW�WKHUH�
H[LVWV�D�ORQJ�UXQ�UHODWLRQVKLS�DPRQJ�WKH�YDULDEOHV��2QFH�WKH�PRGHO�FRQILUPV�WKH�ORQJ�WHUP�
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��

UHODWLRQVKLS� EHWZHHQ� HGXFDWLRQ� DQG� JURZWK�� WKH� QH[W� VWHS� LQ� WKH� $5'/� DSSURDFK� LV� WR�
GHWHUPLQH�WKH�ORQJ�UXQ�FRHIILFLHQWV�LQ�WKH�HGXFDWLRQ�JURZWK�PRGHO�

7KH�HVWLPDWHG�UHVXOWV�RI�WKH�ORQJ�WHUP�$5'/�PRGHO�DQG�ORQJ�WHUP�FRHIILFLHQWV�FDOFXODWHG�E\�
ORQJ�UXQ�UHVXOWV�EDVHG�RQ�WKH�FRQVWDQW�PRGHO�DUH�VXPPDUL]HG�LQ�7DEOH���

7DEOH���
%RXQG�WHVW�UHVXOWV

7HVW�VWDWLVWLF 9DOXH 6LJQLILFDQFH�OHYHO %RXQG�FULWLFDO�YDOXHV

)�6WDWLVWLF �������� ,��� ,��� ,��� ,���

/DJ �
��� ���� ����

�� ���� ����

���� ���� ����

�� ���� ����

$V�VKRZQ�LQ�7DEOH����DOO�WKH�H[SODQDWRU\�YDULDEOHV�KDYH�VLJQLILFDQW�UHODWLRQVKLS�ZLWK�WKH�UHDO�
*'3� H[FHSW� IRUHLJQ� WUDGH� WR� *'3�� *RYHUQPHQW� H[SHQGLWXUH� RQ� JHQHUDO� HGXFDWLRQ� DV� D�
SHUFHQWDJH�RI�*'3�KDV�D�VLJQLILFDQW�QHJDWLYH�UHODWLRQVKLS�ZLWK�WKH�UHDO�*'3�LQ�6UL�/DQND��
%XW�� JRYHUQPHQW� KLJKHU� HGXFDWLRQ� H[SHQGLWXUH� DV� D� SHUFHQWDJH� RI� *'3� KDV� D� VLJQLILFDQW�
SRVLWLYH�UHODWLRQVKLS�ZLWK�WKH�UHDO�*'3�

7DEOH���
$5'/�ORQJ�UXQ�UHVXOWV��VHOHFWHG�PRGHO��$5'/����������������������

9DULDEOH &RHIILFLHQW 6WG��(UURU W�6WDWLVWLF 3URE�

/*(*( ��������� �������� ��������� ������

/*(+( �������� �������� �������� ������

/*'&) �������� �������� �������� ������

//)35 �������� �������� �������� ������

,1)5 ��������� �������� ��������� ������

/)7 ��������� �������� ��������� ������

5�VTXDUHG ��������

$GMXVWHG�5�VTXDUHG �������

6�(��RI�UHJUHVVLRQ ��������

)�VWDWLVWLF ��������

3URE �)�VWDWLVWLF� ��������
6RXUFH��%DVHG�RQ�VXUYH\�GDWD�

$���SHUFHQW�LQFUHDVH�LQ�SXEOLF�H[SHQGLWXUH�RQ�JHQHUDO�HGXFDWLRQ�UHGXFHV�WKH�HFRQRPLF�JURZWK�
LQ�����SHUFHQW�ZKHUHDV D���SHUFHQW�LQFUHDVH�LQ�SXEOLF�H[SHQGLWXUH�RQ�KLJKHU�HGXFDWLRQ�LQFUHDVHV�
WKH�HFRQRPLF�JURZWK�E\������SHUFHQW�UDWHV��7KLV�LPSOLHV�WKDW�PRUH�LQYHVWPHQW�LQ�WKH�KLJKHU�
HGXFDWLRQ�VHFWRU� LV�PRUH�EHQHILFLDO� WKDQ� WKH� LQYHVWPHQW� LQ�JHQHUDO�HGXFDWLRQ� LQ�6UL�/DQND�
7KHVH� ILQGLQJV� DUH� FRQVLVWHQW� ZLWK� WKH� UHVXOWV� RI� VRPH� SULRU� VWXGLHV� �:DQJ 	� /LX�� ������
0HNGDG�HW�DO���������/HH�	�.LP��������%DOGZLQ�	�%RUUHOOL���������2QH�PD\�VD\� WKDW� WKH�
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KLJKHU�HGXFDWLRQ�VHFWRU�LV�WKH�PDLQ�SURYLGHU�RI�WKH�KXPDQ�FDSLWDO�LQ�D�FRXQWU\��+XPDQ�FDSLWDO�
LV�LGHQWLILHG�DV�WKH�PRVW�LPSRUWDQW IDFWRU�RI�HFRQRPLF�JURZWK��5LOH\���������7KH�JURZWK�HIIHFW�
RI�WKH�GHYHORSPHQW�RI�KXPDQ�FDSLWDO FDQ�EH�H[SODLQHG�EDVLFDOO\�LQ�WZR�VWUDQGV��LQIOXHQFH�RQ�
SURGXFWLRQ� WKURXJK� WKH� ODERXU� SURGXFWLYLW\�� VR� FDOOHG� OHYHO� HIIHFW� DQG� WKH� UDWH� HIIHFW� E\�
FRQWULEXWLQJ� WR� FRPSHWLWLYH� DGYDQWDJH� WKURXJK� WKH� LQQRYDWLRQ� DQG� GLIIXVLRQ� RI� WHFKQRORJ\�
�3HOLQHVFX�� ������ 5RPHU�� ������� 7KHUH� LV� QR� GRXEW� DV� FRQILUPHG� LQ� WKLV� VWXG\� SK\VLFDO�
LQYHVWPHQW�FRQWULEXWHV�JUHDWO\�WR�HFRQRPLF�JURZWK�EXW�DFFXPXODWLRQ�RI�NQRZOHGJH�WKURXJK�
WKH�LQYHVWPHQW�LQ�KXPDQ�FDSLWDO�SDUWLFXODUO\�LQ�WKH�KLJKHU�HGXFDWLRQ�VHFWRU�PRYHV�WKH�HFRQRP\�
WR�D�KLJKHU�VWDJH�RI�JURZWK�LQ�WKH�ORQJ�UXQ�

7KH�ORQJ�WHUP�PRGHO�VKRZV�WKDW�JURVV�GRPHVWLF�FDSLWDO�IRUPDWLRQ�LV�SRVLWLYHO\�FRUUHODWHG�DQG�
VLJQLILFDQW�ZLWK�UHDO�*'3�FRQILUPLQJ�WKH�WKHRU\��$����LQFUHDVHV�LQ�LQYHVWPHQW�LQFUHDVHV�WKH�
HFRQRPLF�JURZWK�E\�����SHUFHQW�DQQXDOO\��7KLV�ILQGLQJ�LV�FRQVLVWHQW�ZLWK�9LFWRU��������DQG�����������������
+XVVLQ HW� DO�� ������� ZKLFK� IRXQG� WKDW� FDSLWDO� LQYHVWPHQW� KDV� D� SRVLWLYH� UHODWLRQVKLS�ZLWK�
HFRQRPLF�JURZWK��7KLV� LV�EHFDXVH�SULYDWH� LQYHVWPHQW� LV� UHFRJQL]HG�DV� WKH�PDMRU�VRXUFH�RI�
SURPRWLQJ�JURZWK�DV�VXJJHVWHG�LQ�WKH�JURZWK�WKHRULHV��,QYHVWPHQW�LQ�SK\VLFDO�DVVHWV�SURPRWHV�
FDSLWDO�VWRFN�ZKLFK�LQFUHDVHV�WKH�UHVRXUFH�EDVH�RI�WKH�FRXQWU\��

,Q�WKH�ORQJ�UXQ�JURZWK�PRGHO��WKH�SUR[\�IRU�WKH�ODERXU�UHSUHVHQWHG�E\�ODERU�IRUFH�SDUWLFLSDWLRQ�
UDWH� �/)35�� KDV� D� VLJQLILFDQW� SRVLWLYH� UHODWLRQVKLS� ZLWK� WKH� JURZWK� LQ� 6UL� /DQND�� 7KLV� LV�
FRQVLVWHQW�ZLWK�WKH�SUHYLRXV�ILQGLQJV�9LFWRU��������DQG�+XVVLQ HW�DO����������,Q�WKH�FXUUHQW�
VWXG\��DV�D�SUR[\�IRU�ODERXU��/)35�FRQWULEXWH�ZHOO�LQ�WKH�JURZWK�RI�WKH�FRXQWU\��+LJKHU�/)35�
SURPRWHV�ODERXU�SURGXFWLYLW\�LQ�WKH�ORQJ�UXQ�DQG�WKDW�ZLOO�HQKDQFH�SURILWV�RI�WKH�RUJDQL]DWLRQV�
LQ�ZKLFK�VXFK�ILUPV�FDQ�EH�UHLQYHVWHG�LQ�SK\VLFDO�FDSLWDO��7KXV�DQ�LQFUHDVH�LQ�ODERXU�IRUFH�
SDUWLFLSDWLRQ�UDWH�ZLOO�VWLPXODWH�JURZWK�RI�D�FRXQWU\�

7KH�FRHIILFLHQW�IRU�WKH�IRUHLJQ�WUDGH�DV�D�SHUFHQWDJH�RI�*'3�LV�LQVLJQLILFDQW�DQG�WKLV�LQGLFDWHV�
WKDW�WKLV�YDULDEOH�LV�QRW�LPSRUWDQW�IRU�H[SODLQLQJ�WKH�YDULDWLRQ�LQ�WKH�UHDO�*'3�LQ�WKH�ORQJ�UXQ�
PRGHO��%XW��DV�D�VWDELOLW\�YDULDEOH��LQIODWLRQ�UDWH�QHJDWLYHO\ UHODWHG�ZLWK�WKH�JURZWK�LQ�WKH�ORQJ�
UXQ��+LJK� DQG�SHUVLVWHQW� ,QIODWLRQ� LQFUHDVHV� ULVN� DQG�XQFHUWDLQW\� LQ�EXVLQHVV�GHFLVLRQV� DQG�
UHGXFHV�LQYHVWPHQW�LQ�WKH�ORQJ�UXQ��7KLV�ILQGLQJ�LV�LQ�OLQH�ZLWK�WKH�SUHYLRXV�OLWHUDWXUH��$VODP�
	�/HEEH��������0DOOLN�	�&KRZGKXU\�������%DUUR���������

��� 6KRUW�UXQ�G\QDPLFV�RI�WKH�PRGHO

+DYLQJ�LGHQWLILHG�WKH�FRLQWHJUDWLRQ�UHODWLRQVKLS�EHWZHHQ�WKH�YDULDEOHV�LQ�WKH�PRGHO��WKH�VWXG\�
SHUIRUPHG�WKH�9HFWRU�(UURU�&RUUHFWLRQ�PRGHOLQJ��9(&0���6\VWHP�PRGHO�LGHQWLILHG�WKH�HUURU�
FRUUHFWLRQ�WHUP DV�D�YDOXH�ZKLFK�FRUUHFWV�WKH�GLVHTXLOLEULXP�RI�WKH�V\VWHP��,W�VKRXOG�KDYH�D�
QHJDWLYH�VLJQ�DQG�VKRXOG�DOVR�EH�VLJQLILFDQW��,I�WKH�HUURU�FRUUHFWLRQ�WHUP�VSHHG�RI�DGMXVWPHQW�
LV�D�QHJDWLYH�VLJQ�DQG�VLJQLILFDQW�LW�FRQILUPV�WKH�H[LVWHQFH�RI�D�ORQJ�WHUP�UHODWLRQVKLS�EHWZHHQ�
WKH�YDULDEOHV�LQ�WKH�JURZWK�PRGHO��,Q�DGGLWLRQ�WR�WKH�FRQILUPDWLRQ�RI�WKH�ORQJ�UXQ�UHODWLRQVKLS��
WKH�VKRUW�UXQ�G\QDPLFV�RI�WKH�PRGHO�KDV�EHHQ�H[DPLQHG�E\�HVWLPDWLQJ�(&0�DV�UHSRUWHG�LQ�
7DEOH����7KH�ORJ�FKDQJHV�LQ�WKH�UHOHYDQW�YDULDEOHV�UHSUHVHQW�VKRUW�UXQ�HODVWLFLWLHV�ZKLOH�(&0�
WHUP�UHSUHVHQWV�WKH�VSHHG�RI�DGMXVWPHQW�EDFN�WR�WKH�ORQJ�UXQ�UHODWLRQVKLS�DPRQJ�WKH�YDULDEOHV�

7DEOH���LQGLFDWHV�WKDW�WKH�HUURU�FRUUHFWLRQ�WHUP�LV�QHJDWLYH�DQG�VWDWLVWLFDOO\�VLJQLILFDQW��7KXV��
WKH�UHVXOWV�LQGLFDWH�WKH�FRLQWHJUDWLRQ�DPRQJ�WKH�YDULDEOHV��7KH�DEVROXWH�YDOXH�RI�WKH�FRHIILFLHQW�
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RI�WKH�HUURU�FRUUHFWLRQ�WHUP��L�H��LV�������LPSOLHV�WKDW����SHUFHQW�RI�WKH�GLVHTXLOLEULXP�LQ�WKH�
UHDO�*'3�LV�DGMXVWHG�WRZDUGV�WKH�HTXLOLEULXP�DQQXDOO\��

7DEOH���GHQRWHV�WKH�VKRUW�UXQ�G\QDPLFV�RI�WKH�HUURU�FRUUHFWLRQ�PHFKDQLVP�EDVHG�RQ�WKH�ORQJ�
UXQ�PRGHO��7KH�VKRUW�UXQ�FRHIILFLHQWV�RI�WKH�PRGHO�LQGLFDWH WKDW�LPPHGLDWH�LPSDFW�RI�WKH�ORJ�
GLIIHUHQFH�YDULDEOHV�DQG�WKH�VXEVHTXHQW�\HDU¶V�LPSDFW�DUH�KLJKO\�VLJQLILFDQW�LQ�DOO�FDVHV��7KH�
UHVXOWV�VKRZ�WKDW�WKHUH�LV�D�VKRUW�UXQ�UHODWLRQVKLS�DPRQJ�WKH�YDULDEOHV��LPSO\LQJ�WKDW�KLJKO\�
VLJQLILFDQW�VKRUW�UXQ�UHDFWLRQ�LQ�UHDO�*'3�WR�WKH�YDULDWLRQ�RI�SXEOLF�H[SHQGLWXUH�RI�JHQHUDO�
HGXFDWLRQ��SXEOLF�H[SHQGLWXUH�RQ�KLJKHU�HGXFDWLRQ��JURVV�GRPHVWLF�FDSLWDO�IRUPDWLRQ��LQIODWLRQ�
UDWH��ODERXU�IRUFH�SDUWLFLSDWLRQ�UDWH�DQG�IRUHLJQ�WUDGH�

7DEOH���
(UURU�FRUUHFWLRQ�UHVXOWV

9DULDEOH 9DULDEOH ,' &RHIILFLHQW 6WDQGDUG HUURU W�VWDWLVWLFV S�YDOXH

& &�� �������� �������� �������� ������
'�/*(*(� &�� ��������� �������� ��������� ������
'�/*(*(����� &� ��������� �������� ��������� ������
'�/*(*(����� &� ��������� �������� ��������� ������
'�/*(*(����� &� ��������� �������� ��������� ������
'�/*(*(����� &� �������� �������� �������� ������
'�/*(+(� &� �������� �������� �������� ������
'�/*(+(����� &� �������� �������� �������� ������
'�/*(+(����� &� �������� �������� �������� ������
'�/*(+(����� &�� �������� �������� �������� ������
'�/*(+(����� &�� �������� �������� �������� ������
'�/*'&)� &�� ��������� �������� ��������� ������
'�/*'&)����� &�� �������� �������� �������� ������
'�/*'&)����� &�� �������� �������� �������� ������
'�/*'&)����� &�� �������� �������� �������� ������
'�/*'&)����� &�� ��������� �������� ��������� ������
'�//)35� &�� ��������� �������� ��������� ������
'�//)35����� &�� �������� �������� �������� ������
'�//)35����� &�� �������� �������� �������� ������
'�//)35����� &�� �������� �������� �������� ������
'�//)35����� &�� ��������� �������� ��������� ������
'�,1)5� &�� �������� �������� �������� ������
'�,1)5����� &�� ��������� �������� ��������� ������
'�,1)5����� &�� ��������� �������� ��������� ������
'�,1)5����� &�� ��������� �������� ��������� ������
'�,1)5����� &�� ��������� �������� ��������� ������
'�/)7� &�� �������� �������� �������� ������
'�/)7����� &�� ��������� �������� ��������� ������
'�/)7����� &�� �������� �������� �������� ������
'�/)7����� &�� ��������� �������� ��������� ������
'�/)7����� &�� �������� �������� �������� ������
&RLQW(T���� ��������� �������� ��������� ������
5� ��������� $GM� 5� ����������6WG��(UU���������� )�VWDW�����������������$,&����������

6RXUFH��%DVHG�RQ�DXWKRUV�FDOFXODWLRQV�
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7KH�VKRUW�UXQ�G\QDPLFV�RI�WKH�HUURU�FRUUHFWLRQ�PRGHO�UHYHDOV�WKDW�JRYHUQPHQW�H[SHQGLWXUH�RQ�
JHQHUDO�HGXFDWLRQ�KDV�D�QHJDWLYH�LPSDFW�RQ�UHDO�*'3��7KLV�ILQGLQJ�LV�FRQILUPHG�E\�%DOGZLQ�
DQG�%RUUHOOL��������ZKLFK�LGHQWLILHG�D�QHJDWLYH�DVVRFLDWLRQ�EHWZHHQ�JRYHUQPHQW�H[SHQGLWXUH�
RQ� SULPDU\� DQG� VHFRQGDU\� HGXFDWLRQ� H[SHQGLWXUH� RQ� HFRQRPLF� JURZWK�� +RZHYHU�� WKH�
DVVRFLDWLRQ�EHWZHHQ�JRYHUQPHQW�H[SHQGLWXUH�RQ�KLJKHU�HGXFDWLRQ�DQG�UHDO�*'3�LV�SRVLWLYH�LQ�
WKH�VKRUW�UXQ��7KLV�ILQGLQJ�LV�DOVR�LQ�OLQH�ZLWK�WKH�SUHYLRXV�OLWHUDWXUH�ZKHUH�PRVW�RI�WKH�VWXGLHV�
FRQILUPHG�WKH�SRVLWLYH�DVVRFLDWLRQ�EHWZHHQ�JRYHUQPHQW�H[SHQGLWXUH�RQ�KLJKHU�HGXFDWLRQ�DQG�
HFRQRPLF� JURZWK� �/LQ�� ����� /LX�� ������ %DOGZLQ 	 %RUUHOOL�� ������ 3UDGKDQ�� �������
0RUHRYHU��WKH�JURVV�GRPHVWLF�FDSLWDO�IRUPDWLRQ��ODERXU IRUFH�SDUWLFLSDWLRQ�UDWH�DQG�)RUHLJQ�
WUDGH�DV�D�SHUFHQWDJH�RI�*'3��LQ�PRVW�FDVHV��KDYH�SRVLWLYH�LPSDFW�RQ�5HDO�*'3�LQ�WKH�VKRUW�
UXQ�EXW�LQIODWLRQ�KDV�QHJDWLYH�LPSDFW�RQ�UHDO�*'3�LQ�WKH�VKRUW�UXQ���

��� 'LDJQRVWLF�WHVWV

7R� WHVW� WKH� UREXVWQHVV� RI� WKH� UHVXOWV� REWDLQHG�� WKH� VWXG\� XVHG� WHVWV� IRU� DXWRFRUUHODWLRQ��
QRUPDOLW\�� KHWHURVFHGDVWLFLW\��PLVVSHFLILFDWLRQ� DQG� VWDELOLW\� WHVW��7KH�GLDJQRVWLF� WHVW� RI� WKH�
HUURU� FRUUHFWLRQ� PRGHO� LQGLFDWHV� WKDW� WKHUH� LV� QR� HYLGHQFH� RI� VHULDO� FRUUHODWLRQ� DQG�
KHWHURVFHGDVWLFLW\��)XUWKHU�-DUTXH�%HUD�QRUPDOLW\�WHVW�LQGLFDWHV�WKDW�WKH�UHVLGXDOV�DUH�QRUPDOO\�
GLVWULEXWHG�� 5DPVH\� 5HVHW� 7HVW� LQGLFDWHV� DQ� DEVHQFH� RI� JHQHUDO� VSHFLILFDWLRQ� HUURUV�� 7KH�
UHVXOWV�RI�WKH�&8680�WHVW�IRU�SDUDPHWHU�VWDELOLW\�LQGLFDWH�WKDW�WKH�SDUDPHWHU�LQVWDELOLW\�LV�QRW�
IRXQG�EHFDXVH�WKH�FXPXODWLYH�VXP�GRHV�QRW�JR�RXWVLGH�WKH�DUHD�EHWZHHQ�WKH�WZR�FULWLFDO�OLQHV�
�VHH�7DEOH���DQG�)LJXUH����

7DEOH���
'LDJQRVWLF�WHVWV

7HVW�&ULWHULD )� 6WDWLVWLFV 3URE�

%UHXVFK�*RGIUH\�/0�7HVW �������� ������

+HWHURVNHGDVWLFLW\�7HVW��$5&+ �������� ������

-DUTXH�%HUD�7HVW �������� ������

5DPVH\�5HVHW�7HVW� �������� ������

6RXUFH��$XWKRUV�FDOFXODWLRQV�

)LJXUH�� &8680�WHVW�UHVXOW
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�� &RQFOXVLRQ�DQG�UHFRPPHQGDWLRQV

7KLV�VWXG\�KDV�XVHG�D�ODUJH�GDWD�VHW�VSDQQLQJ�IURP������WR�������LQ�RUGHU�WR�DVVHVV�WKH�SRWHQWLDO�
LPSDFW�RI�JRYHUQPHQW�H[SHQGLWXUH�RQ�HGXFDWLRQ�RQ�HFRQRPLF�JURZWK�RI�6UL�/DQND��0RUHRYHU��
VWXG\�DOVR�LQYHVWLJDWHG�WKH�LPSDFW�RI�FHUWDLQ�RWKHU�PDFUR�YDULDEOHV�RQ�HFRQRPLF�JURZWK��7KH�
QRYHOW\�RI�WKLV�SDSHU�LV�WKDW�LQVWHDG�RI�JHQHUDO�IRUP�RI�JRYHUQPHQW�H[SHQGLWXUH�XVHG�LQ�PDQ\�
VWXGLHV�SUHYLRXVO\�� WKH�FXUUHQW� VWXG\� LQFRUSRUDWHV�PDLQ�GLVDJJUHJDWHG�IRUP�RI�JRYHUQPHQW�
H[SHQGLWXUH��JRYHUQPHQW�H[SHQGLWXUH�RQ�JHQHUDO�HGXFDWLRQ�DQG�JRYHUQPHQW�H[SHQGLWXUH�RQ�
KLJKHU�HGXFDWLRQ�DV�PDLQ�H[SODQDWRU\�YDULDEOHV�WR�DFKLHYH�LQWHQGHG�REMHFWLYH�RI�WKH�VWXG\�ZLWK�
RWKHU�H[SODQDWRU\�YDULDEOHV��$V�VXFK��FXUUHQW�VWXG\�XVHG�D�FRPSUHKHQVLYH�PRGHO�RI�HFRQRPLF�
JURZWK��7KH�ERXQG� WHVWLQJ�$5'/�PRGHO�ZLWK�(&0�WHFKQLTXHV�KDV�EHHQ�XVHG�IRU� WKH�GDWD�
DQDO\VLV�WR�ILQG�RXW�WKH�ORQJ�UXQ�DQG�VKRUW�UXQ�UHODWLRQVKLS�EHWZHHQ�HGXFDWLRQ�H[SHQGLWXUH�DQG�
HFRQRPLF� JURZWK� LQ� 6UL� /DQND��7KH�$5'/�%RXQG�7HVWV� KDV� LGHQWLILHG� ORQJ�UXQ� UHODWLRQV�
DPRQJ�WKH�YDULDEOHV��(&0�LV�IRXQG�WKDW�LQ�WKH�YDULDWLRQ�RI�HFRQRPLF�JURZWK�ERWK�WKH�KXPDQ�
FDSLWDO�YDULDEOHV�DQG�RWKHU�H[SODQDWRU\�YDULDEOHV�KDYH�VLJQLILFDQW�FDXVDO�HIIHFW��

7KLV�VWXG\�UHYHDOHG�WKDW�D�ODUJH�ERG\�RI�OLWHUDWXUH�KDV�IRFXVHG�RQ�WKH�UHODWLRQVKLS�EHWZHHQ�
HGXFDWLRQ�H[SHQGLWXUH�DQG�HFRQRPLF�JURZWK��7KHVH�VWXGLHV�ZHUH�FURVV�VHFWLRQDO�DQG�FRXQWU\�
VSHFLILF�PDFUR�OHYHO�VWXGLHV�SURGXFHG�LQFRQVLVWHQW�DQG�FRQWURYHUVLDO�RXWFRPHV��0RVW�RI�WKH�
SUHYLRXV�HPSLULFDO�VWXGLHV�LGHQWLILHG�D�SRVLWLYH�UHODWLRQVKLS�EHWZHHQ�JRYHUQPHQW�H[SHQGLWXUH
RQ� HGXFDWLRQ� DQG� HFRQRPLF� JURZWK� LQ� WKH� ORQJ� UXQ� EXW� IHZHU� VWXGLHV� LGHQWLILHG� QHJDWLYH�
DVVRFLDWLRQV�RQ�LW��0RUHRYHU��WKH�VWXGLHV�GRQH�RQ�WKLV�QDWXUH�ZHUH�OLPLWHG�LQ�WKH�6UL�/DQNDQ�
FRQWH[W�

7KH�ILQGLQJV�RI�WKH�VWXG\�FRQILUPHG�WKDW�SXEOLF�H[SHQGLWXUH�RQ�KLJKHU�HGXFDWLRQ�KDV�D�SRVLWLYH�
DQG�VLJQLILFDQW�UHODWLRQVKLS�ZLWK�HFRQRPLF�JURZWK��ERWK�LQ�WKH�VKRUW�UXQ�DQG�ORQJ�UXQ��%XW��
WKH�VWXG\�UHYHDOHG�WKDW�SXEOLF�H[SHQGLWXUH�RQ�JHQHUDO�HGXFDWLRQ�KDV�D�QHJDWLYH�UHODWLRQVKLS�
ZLWK� HFRQRPLF� JURZWK�� ERWK� LQ� WKH� VKRUW� UXQ DQG� ORQJ� UXQ��7KXV�� FXUUHQW� VWXG\� LGHQWLILHG�
GLIIHUHQW�LPSDFWV�RI�JHQHUDO�HGXFDWLRQ�DQG�KLJKHU�HGXFDWLRQ�RQ�HFRQRPLF�JURZWK�WKURXJK�WKH�
PDLQ� GLVDJJUHJDWHV� IRUP� DQDO\VLV�� 7KLV� PHDQV� WKDW� WKH� SHUIRUPDQFH� RI� D� FRXQWU\� LQ� WKH�
GHYHORSPHQW�SURFHVV�LV�FORVHO\�UHODWHG�ZLWK�WKH�HIIHFWLYHQHVV�RI�WKH�HGXFDWLRQ�V\VWHP��)XUWKHU��
VWXG\�FRQILUPHG�WKDW�RWKHU�PDFUR�YDULDEOHV�VXFK�DV�SULYDWH�LQYHVWPHQW��ODERXU�KDYH�D�SRVLWLYH�
LPSDFW�RQ�HFRQRPLF�JURZWK�ZKHUHDV�LQIODWLRQ�KDV�D�QHJDWLYH�LPSDFW�RQ�HFRQRPLF�JURZWK��

7KH�VWXG\�ZRXOG�OLNH�WR�PDNH�WKH�IROORZLQJ�UHFRPPHQGDWLRQV�EDVHG�RQ�WKH�ILQGLQJV�RI�WKH�
VWXG\� 7KH�ILQGLQJV�RI�WKH�VWXG\�FRQILUPHG�WKDW�WKH�KLJKHU�HGXFDWLRQ�VHFWRU�LQ�6UL�/DQND�LV�D�
YHU\�LPSRUWDQW VRXUFH�RI�SURPRWLQJ�HFRQRPLF�JURZWK�WKURXJK�SURGXFLQJ�KXPDQ�FDSLWDO�IRU
WKH�QDWLRQ��6R�WKDW�WKH�VWXG\�KLJKOLJKWV�LQYHVWPHQW�LQ�WKH�KLJKHU�HGXFDWLRQ�VHFWRU�LV�DQ�HVVHQWLDO�
GHWHUPLQDQW�RI�HFRQRPLF�JURZWK�LQ�WKH�ORQJ�WHUP��*RYHUQPHQW�VSHQGLQJ�RQ�KLJKHU�HGXFDWLRQ�
LV�RQH�RI�WKH�LQYHVWPHQWV�ZKLFK�FRXOG�JHQHUDWH�VNLOOHG�ODERXU�DQG�WKHLU�SURGXFWLYLW\�ZRXOG�
DJDLQ�UHVXOW�LQ�HFRQRPLF�JURZWK��6R�WKDW�JRYHUQPHQW�H[SHQGLWXUH�RQ�HGXFDWLRQ�ZRXOG�FUHDWH�
KXPDQ�FDSLWDO�ZKLFK�LQ�WXUQV�PDNH�LQQRYDWLRQV�DQG�HQKDQFH�WHFKQRORJLFDO�GHYHORSPHQW�LQ�
WKH�ORQJHU�WHUP��7KXV��WKH�JRYHUQPHQW�XSVXUJH�WKH�H[SHQGLWXUH�RQ�KLJKHU�HGXFDWLRQ�LQ�RUGHU�
WR�JHW�PRUH�EHQHILWV�WR�WKH�QDWLRQ�LQ�WKH�ORQJ�WHUP�EXW�DW�WKH�VDPH�WLPH�PRQLWRULQJ�PHFKDQLVPV�
VKRXOG�EH�HVWDEOLVKHG�WR�HQVXUH�HIIHFWLYH�XWLOL]DWLRQ�RI�VXFK�IXQGV�IRU�WKH�LQWHQGHG�SURMHFWV�
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7KH� UHVXOWV� RI� WKH� ERXQG� WHVWLQJ� DQG� HUURU� FRUUHFWLRQ� DQDO\VLV� UHIOHFW� WKDW� JRYHUQPHQW�
H[SHQGLWXUH�RQ�JHQHUDO�HGXFDWLRQ�KDV�D�QHJDWLYH� LPSDFW�RQ�HFRQRPLF�JURZWK� LQ�6UL�/DQND�
ERWK�LQ�WKH�VKRUW�UXQ�DQG�ORQJ�UXQ��7KH�DQDO\VLV�RI�GDWD�UHYHDOHG�WKDW�WKH�JRYHUQPHQW�KDV�VSHQW�
����SHUFHQW�RQ�DYHUDJH�RQ�JHQHUDO�HGXFDWLRQ�DV�D�SHUFHQWDJH�RI�WRWDO�JRYHUQPHQW�H[SHQGLWXUH�
GXULQJ�WKH�SHULRG�RI�VWXG\���7KH�RQH�VLGH�RI�WKLV�SLFWXUH�UHIOHFWV�PLVPDWFK�EHWZHHQ�JHQHUDO�
HGXFDWLRQ�V\VWHP�DQG�WKH�UHDO�VHFWRU�LQ�WKH�HFRQRP\��7KXV��WKLV�PLVPDWFK�VKRXOG�EH�DGGUHVVHG�
E\�WKH�SROLF\�PDNHUV�E\�LQWURGXFLQJ�DSSURSULDWH�HGXFDWLRQ�UHIRUPV�WR�LPSURYH�WKH�UHOHYDQFH�
RI�WKH�JHQHUDO�HGXFDWLRQ�VHFWRU�ZLWK�PRUH�JURZWK�RULHQWDWLRQ��7KH�RWKHU�VLGH�RI�WKH�QHJDWLYH�
LPSDFW�RQ�HFRQRPLF�JURZWK�PD\�EH�GXH�WR�WKH�H[FHVVLYH�LQYHVWPHQW�LQ JHQHUDO�HGXFDWLRQ�DQG�
DVVRFLDWHG�ORZHU�SURGXFWLYLW\��7KHUHIRUH��LW�LV�UHTXLUHG�WR�LPSURYH�WKH�SURGXFWLYLW\�RI�JHQHUDO�
HGXFDWLRQ�WR�KDYH�D�JUHDW�LPSDFW�RQ�HFRQRPLF�JURZWK�LQ�WKH�ORQJHU�WHUP��$FFRUGLQJ�WR�WKH�
VWXG\�GRQH�E\ 5DQDVLQJKH��$UXQDWKLODNH��DQG�'XQXVLQJKH��������RQ�WKH�LQYHVWPHQW�LQ�JHQHUDO�
HGXFDWLRQ� LQ� 6UL� /DQND�� KDV� IRFXVHG� RQ� WKH� IXQG� DOORFDWLRQ�� IXQG� XWLOL]DWLRQ� DQG� KXPDQ�
UHVRXUFH�FRPSHWHQFLHV�LQ�WKH�JHQHUDO�HGXFDWLRQ�VHFWRU��$FFRUGLQJ�WR�WKHP�³KXPDQ�UHVRXUFHV�
DUH�WKH�PRVW�LPSRUWDQW�HOHPHQW�LQ�VFKRROV� KHQFH��QHFHVVDU\�VWHSV�VKRXOG�EH�WDNHQ�WR�LPSURYH�
WKH� TXDOLW\� RI� KXPDQ� UHVRXUFHV� QRW� RQO\� IRU� WKH� WHDFKLQJ� SXUSRVH� EXW� DOVR� IRU� WKH�
LPSOHPHQWDWLRQ�RI�GHYHORSPHQW�SODQV´��

7KLV� VWXG\�HPSKDVL]HG� WKH�TXDQWLW\� VLGH�RI�HGXFDWLRQ� UDWKHU� WKDQ� TXDOLW\�RI�HGXFDWLRQ��%\�
FRQVLGHULQJ�WKH�LPSRUWDQFH�RI�HGXFDWLRQ�LQ�WKH�HFRQRPLF�JURZWK�RI�6UL�/DQND��RWKHU�IDFWRUV�
VXFK�DV�TXDOLW\�RI�HGXFDWLRQ�VKRXOG�EH�JLYHQ�SURPSW�DWWHQWLRQ�E\�WKH�JRYHUQPHQW�

�� )XWXUH�OLQH�RI�UHVHDUFK

)RU�IXWXUH�UHVHDUFK��H[DPLQLQJ�WKH�WUDQVPLVVLRQ�PHFKDQLVP�RI�KRZ�JRYHUQPHQW�FXUUHQW�DQG�
FDSLWDO�VSHQGLQJ�RQ�HGXFDWLRQ�WUDQVODWH�WR�KLJKHU�SURGXFWLYLW\�DQG�HFRQRPLF�JURZWK�FDQ�EH�
IXUWKHU�H[SORUHG��,Q�WKLV�FRQWH[W��LGHQWLI\LQJ�PRUH�GLVDJJUHJDWHG�IRUPV�RI�FXUUHQW�DQG�FDSLWDO�
H[SHQGLWXUH�LV�YLWDO�IRU�D�IUXLWIXO�UHVHDUFK���

5HIHUHQFHV

$OL��$���$EGXO�+DNLP��5���	�$EGXOODK��+����������7KH�UHODWLRQVKLSV�EHWZHHQ�KLJKHU�HGXFDWLRQ�
DQG� HFRQRPLF� JURZWK� LQ� 3DNLVWDQ�� -RXUQDO� RI� 0DQDJHPHQW� DQG� 7UDLQLQJ� IRU�
,QGXVWULHV��������������

$QVDUL��0�,���	�6LQJK��6�.����������3XEOLF�VSHQGLQJ�RQ�HGXFDWLRQ�DQG�HFRQRPLF�JURZWK�LQ�
,QGLD��(YLGHQFH�IURP�9$5�0RGHOLQJ��,QGLDQ�-RXUQDO�RI�$SSOLHG�(FRQRPLFV��������
������

$VODP��$�O�0���	�/HEEH��6�0�+���������� ,QIODWLRQ�DQG�HFRQRPLF�JURZWK� LQ�6UL�/DQND��$Q�
$5'/�%RXQG�7HVWLQJ�$SSURDFK��6RXWK�(DVWHUQ�8QLYHUVLW\�$UWV�5HVHDUFK�6HVVLRQ�
�����

%DOGZLQ��1���	�%RUUHOOL��6�$����������(GXFDWLRQ�DQG�HFRQRPLF�JURZWK�LQ�WKH�8QLWHG�6WDWHV��
&URVV�1DWLRQDO� DSSOLFDWLRQV� IRU� DQ� ,QWUD�1DWLRQDO� 3DWK�$QDO\VLV��3ROLF\ 6FLHQFHV��
����������������



,PSDFW�RI�SXEOLF�HGXFDWLRQ�H[SHQGLWXUH�RQ�HFRQRPLF�JURZWK�LQ�6UL�/DQND�
(YLGHQFH�IURP�HFRQRPHWULFV�DQDO\VLV

��

%DUUR��5����������'HWHUPLQDQWV�RI�HFRQRPLF�JURZWK��$�FURVV�FRXQWU\�HPSLULFDO�VWXG\��7KH�
0,7�3UHVV�

%DUUR�� 5�� �������� (FRQRPLF� JURZWK� LQ� D� FURVV�VHFWLRQ� RI� FRXQWULHV��4XDUWHUO\� -RXUQDO� RI�
(FRQRPLFV� �����0D\�����������

%DUUR��5��-����������+XPDQ�FDSLWDO�DQG�JURZWK��7KH�$PHULFDQ�(FRQRPLF�5HYLHZ��������������

%OLV��0��	�.OHQRZ��3����������'RHV�VFKRROLQJ�FDXVH�JURZWK"�$PHULFDQ�(FRQRPLF�5HYLHZ��
�����������������

%RONRO��+��.�� ��������'R�7LPH�6HULHV�$QDO\VHV� SURYLGH� FRQVHQVXV� DERXW� WKH UHODWLRQVKLS�
EHWZHHQ� HGXFDWLRQ� DQG� HFRQRPLF� JURZWK"� ,QWHUQDWLRQDO� -RXUQDO� RI� %XVLQHVV�
0DQDJHPHQW�	�(FRQRPLF�5HVHDUFK �,-%0(5�����������������

%XQGHOO��5���'HDUGHQ�/���0HJKLU��&���	�%DUEDUD�6�����������+XPDQ�FDSLWDO�LQYHVWPHQW��7KH�
UHWXUQV� IURP� HGXFDWLRQ� DQG� WUDLQLQJ� WR� WKH� LQGLYLGXDO�� WKH� ILUP� DQG� WKH� HFRQRP\��
)LVFDO�6WXGLHV���������������

&HQWUDO�%DQN�RI�6UL�/DQND��$QQXDO�5HSRUW���������&HQWUDO�%DQN�RI�6UL�/DQND��6UL�/DQND�

&KDQGUD��$����������'RHV�JRYHUQPHQW�H[SHQGLWXUH�RQ�HGXFDWLRQ�SURPRWH�HFRQRPLF�JURZWK"�
$Q�(FRQRPHWULF�$QDO\VLV��035$�:RUNLQJ�3DSHU��1R��������������

'LODQHH�� 6�'�/� ������� 7KH� FDVXDO� HIIHFW� EHWZHHQ� SXEOLF� H[SHQGLWXUH� RQ� (GXFDWLRQ� DQG�
HFRQRPLF�JURZWK�LQ�6UL�/DQND�IURP������WR�������,QWHUQDWLRQDO�-RXUQDO�RI�6RFLDO�
6FLHQFH�DQG�7HFKQRORJ\���������������

'HYDUDMDQ��6���6ZDURRS��9���	�=RX��+����������7KH�FRPSRVLWLRQ�RI�SXEOLF�H[SHQGLWXUH�DQG�
HFRQRPLF�JURZWK��-RXUQDO�RI�0RQHWDU\�(FRQRPLFV������������������

'LOUXNVKLQL��:����������3XEOLF�H[SHQGLWXUH�DQG�(FRQRPLF�*URZWK�LQ�6UL�/DQND��&RLQWHJUDWLRQ�
DQDO\VLV�DQG FDXVDOLW\�WHVWLQJ��6WDII�6WXGLHV���������������

)XQNH�0���	�6WUXOLN��+����������2Q�HQGRJHQRXV�JURZWK�ZLWK�SK\VLFDO�FDSLWDO��KXPDQ�FDSLWDO�
DQG�SURGXFW�YDULHW\��(XURSHDQ�(FRQRPLF�5HYLHZ������������������

*DQHJRGDJH��.��5���	�5DPEDOGL��$��1����������7KH�LPSDFW�RI�HGXFDWLRQ�LQYHVWPHQW�RQ�6UL�
/DQNDQ�HFRQRPLF�JURZWK��(FRQRPLFV�RI�(GXFDWLRQ�5HYLHZ�������������������

+XVVLQ�� 0�<�0��� 0XKDPPDG� )��� 	� 5D]LN� $�$�� �������� (GXFDWLRQDO� H[SHQGLWXUH� DQG�
HFRQRPLF� JURZWK�� $� FDXVDO� DQDO\VLV� IRU� 0DOD\VLD�� -RXUQDO� RI� (FRQRPLFV� DQG�
6XVWDLQDEOH�'HYHORSPHQW��������������

+XDQJ�� )��� -LQ�� /��	�6XQ��;�� ��������5HODWLRQVKLS� EHWZHHQ� VFDOH� RI� KLJKHU� HGXFDWLRQ� DQG�
HFRQRPLF�JURZWK�LQ�&KLQD��$VLDQ�6RFLDO�6FLHQFH������������

.DNDU�� =�� .��� .KLOML�� %�� $�� 	� .KDQ�� 0�� -�� �������� 5HODWLRQVKLS� EHWZHHQ� HGXFDWLRQ� DQG�
HFRQRPLF� JURZWK� LQ� 3DNLVWDQ�� $� WLPH� VHULHV� DQDO\VLV�� -RXUQDO� RI� ,QWHUQDWLRQDO�
$FDGHPLF�5HVHDUFK���������������

.HVDYDUDMDK�� 0�� �������� :DJQHU¶V� ODZ� LQ� 6UL� /DQND�� $Q� HFRQRPHWULF� DQDO\VLV�� ,651�
(FRQRPLFV������
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.H\QHV�� -�0�� ��������7KH� JHQHUDO� WKHRU\� RI� HPSOR\PHQW�� LQWHUHVW� DQG�PRQH\��1HZ�<RUN��
+DUFRXUW��%UDFH�DQG�&R�

.KDWWDN�� 1�5��� 	� .KDQ�� -�� �������� 7KH� FRQWULEXWLRQ� RI� HGXFDWLRQ� IRU� HFRQRPLF� JURZWK��
(YLGHQFH�IURP�3DNLVWDQ��,QWHUQDWLRQDO�-RXUQDO�RI�%XVLQHVV�DQG�6RFLDO�6FLHQFH� �������
>6SHFLDO ,VVXH�� )HEUXDU\�����@�

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

/HH��.���	�.LP��%��<����������%RWK�LQVWLWXWLRQV�DQG�SROLFLHV�PDWWHU�EXW�GLIIHUHQWO\�IRU�GLIIHUHQW�
LQFRPH�JURXSV�RI�FRXQWULHV��'HWHUPLQDQWV�RI� ORQJ�UXQ�HFRQRPLF�JURZWK�UHYLVLWHG��
:RUOG�'HYHORSPHQW�����������������

/LQ��7��&����������7KH�UROH�RI�KLJKHU�HGXFDWLRQ�LQ�HFRQRPLF�GHYHORSPHQW��$Q�HPSLULFDO�VWXG\�
RI�7DLZDQ�FDVH��-RXUQDO�RI�$VLDQ�(FRQRPLFV�����������������

/LX��.����������7KH�LQWHUDFWLYH�FDXVDOLW\�EHWZHHQ�HGXFDWLRQ�DQG�HFRQRPLF�JURZWK�LQ�&KLQD��
:RUNLQJ� 3DSHU� 6HULHV�� 5HWULHYHG� IURP� � KWWS���SDSHUV�VVUQ�FRP�VRO��SDSHUV�FIP"�
DEVWUDFWBLG �������

/XFDV�� 5� �������� 2Q� WKH� PHFKDQLFV� RI� HFRQRPLF� GHYHORSPHQW� -RXUQDO� RI� 0RQHWDU\�
(FRQRPLFV� ���������±���

0DOOLN��*��	�&KRZGKXU\��$�� �������� ,QIODWLRQ� DQG� HFRQRPLF�JURZWK��(YLGHQFH� IURP� IRXU�
6RXWK�$VLDQ�FRXQWULHV��$VLDQ�3DFLILF�'HYHORSPHQW�-RXUQDO�����������������

0DOOLFN��/��'DV��3�.���	�3UDGKDQ��.�&����������,PSDFW�RI�HGXFDWLRQDO�H[SHQVHV�RQ�HFRQRPLF�
JURZWK�LQ�PDMRU�$VLDQ�FRXQWULHV��(YLGHQFH�IURP�HFRQRPHWULFV�DQDO\VLV��-RXUQDO�RI�
7KHRUHWLFDO�DQG�DSSOLHG�(FRQRPLFV�����������������

0HNGDG��<���'DKPDQL��$���	�/RXDM��0����������3XEOLF�VSHQGLQJ�RQ�HGXFDWLRQ�DQG�HFRQRPLF�
JURZWK� LQ� $OJHULD�� &DXVDOLW\� WHVW�� ,QWHUQDWLRQDO� -RXUQDO� RI� %XVLQHVV� DQG�
0DQDJHPHQW� ������������

0DQNLZ��1��5����������&RQWULEXWLRQ�WR�WKH�HPSLULFV�RI�HFRQRPLF�JURZWK��4XDUWHUO\�-RXUQDO�
RI�(FRQRPLFV������������������

0HUFDQ��0���	�6H]HU��6����������7KH�HIIHFWV�RI�HGXFDWLRQ�H[SHQGLWXUH�RQ�HFRQRPLF�JURZWK��
7KH� FDVH� RI� 7XUNH\�� ,Q �QG ZRUOG� &RQIHUHQFH� RQ� %XVLQHVV�� (FRQRPLFV� DQG�
0DQDJHPHQW�

0LOOHU�� 6��� 	� 5XVVHN�� )�� �������� )LVFDO� VWUXFWXUHV� DQG� HFRQRPLF� JURZWK�� ,QWHUQDWLRQDO�
HYLGHQFH��(FRQRPLF�,QTXLU\�����������������

1RQQHPDQ��9���	�9DQGKRXOW�3����������$�IXUWKHU�DXJPHQWDWLRQ�RI�WKH�6RORZ�0RGHO�DQG�WKH�
HPSLULFV�RI�HFRQRPLF�JURZWK�IRU�2(&'�&RXQWULHV��4XDUWHUO\�-RXUQDO�RI�(FRQRPLFV��
����������������

3HOLQHVFQ�� (�� �������� 7KH� LPSDFW� RI� KXPDQ� FDSLWDO� RQ� HFRQRPLF� JURZWK�� ,Q 6HFRQG�
,QWHUQDWLRQDO�&RQIHUHQFH�RI�(FRQRPLF� 6FLHQWLILF�5HVHDUFK�7KHRUHWLFDO�� (PSLULFDO�
DQG�3UDFWLFDO�$SSURDFKHV��(63(5$�������5RPDQLD�

3HVDUDQ��0��+���6KLQ��<��	�6PLWK��5��-����������%RXQGV�WHVWLQJ�DSSURDFKHV�WR�WKH�DQDO\VLV�RI�
OHYHO�UHODWLRQVKLSV��-RXUQDO�RI�DSSOLHG�HFRQRPHWULFV�����������������



,PSDFW�RI�SXEOLF�HGXFDWLRQ�H[SHQGLWXUH�RQ�HFRQRPLF�JURZWK�LQ�6UL�/DQND�
(YLGHQFH�IURP�HFRQRPHWULFV�DQDO\VLV

��

3UDGKDQ�� 5�3�� �������� (GXFDWLRQ� DQG� HFRQRPLF� JURZWK� LQ� ,QGLD�� 8VLQJ� HUURU� FRUUHFWLRQ�
PRGHOOLQJ��,QWHUQDWLRQDO�UHVHDUFK�-RXUQDO�RI�)LQDQFH�DQG�(FRQRPLFV����������������

5DWKQDVLUL��5�$����������2SHQQHVV�DQG�ILQDQFLDO�GHYHORSPHQW�LQ�6UL�/DQND��,Q ,QWHUQDWLRQDO�
&RQIHUHQFH� RQ� 0DQDJHPHQW� DQG� )LQDQFH� �,&0)��� 8QLYHUVLW\� RI� &RORPER�� 6UL�
/DQND�

5DQDVLQJKH��$���$UXQDWKLODNH��1���	�'XQXVLQJKH��'�'�3�0����������6WXG\�RQ�LQYHVWPHQW�LQ�
JHQHUDO� HGXFDWLRQ� LQ� 6UL� /DQND�� 1DWLRQDO� (GXFDWLRQ� &RPPLVVLRQ� RI� 6UL� /DQND��
5HVHDUFK� VHULHV� ������ 1R�� ��� ,6%1� ������������������� 5HWULHYHG� IURP�
KWWS���QHF�JRY�ON�ZS�FRQWHQW�XSORDGV�����������)LQDO��SGI

5LOH\�� *�� �������� (FRQRPLF� JURZWK�� 7KH� UROH� RI� KXPDQ�	� VRFLDO� FDSLWDO�� FRPSHWLWLRQ� 	�
,QQRYDWLRQ�� 5HWULHYHG� IURP� KWWS���ZZZ�WXWRU�X�QHW�HFRQRPLFV�UHYLVLRQQRWHV�D��
PDFUR�HFRQRPLF�JURZWK�FDSLWDO�KWPO�

5RPHU�� 3�� �������� +XPDQ� FDSLWDO� DQG� JURZWK�� 7KHRU\� DQG� HYLGHQFH��&DUQHJLH� 5RFKHVWHU�
&RQIHUHQFH�6HULHV�RQ�3XEOLF�3ROLF\� ���������������

5RPHU��3����������(QGRJHQRXV�WHFKQRORJLFDO�FKDQJH��-RXUQDO�RI�3ROLWLFDO�(FRQRP\���������
�������

6KDLVWD��$���$ELGD�6���	�%XWW��6����������'RHV�VRFLDO�H[SHQGLWXUHV�SURPRWH�HFRQRPLF�JURZWK"�
$�PXOWLYDULDWH�3DQHO�&RLQWHJUDWLRQ�DQDO\VLV�IRU�$VLDQ�FRXQWULHV��(XURSHDQ�-RXUQDO�
RI�6RFLDO�6FLHQFHV����������������
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