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$EVWUDFW

7KH�UROH�RI�JHQGHU�LQ�HDUO\�UHDGLQJ�GHYHORSPHQW�LQ�5XVVLDQ VWXGHQWV ZDV�LQYHVWLJDWHG��
7KH�ORQJLWXGLQDO�VWXG\�ZDV�FRQGXFWHG�IURP�WKH�PLGGOH�RI�SUHSDUDWRU\�SUH�VFKRRO�\HDU�
WR�WKH�PLGGOH�RI�ILUVW�JUDGH��7KH�UDWH�DQG�DFFXUDF\�RI�UHDGLQJ�ZRUGV�DQG�SVHXGR�ZRUGV�
RI� GLIIHUHQW� OHQJWK� DQG� GHJUHH� RI� GLIILFXOW\� ZHUH� PHDVXUHG� LQ� ILYH� VXFFHVVLYH�
PHDVXUHV� *HQGHU�LV�D�WHUP�XVHG�WR�GHVFULEH�VRFLDOO\�FRQVWUXFWHG�UROHV�IRU�ZRPHQ�DQG�
PHQ��,W�LV�DQ�DFTXLUHG�LGHQWLW\�WKDW�LV�OHDUQHG��FKDQJHV�RYHU�WLPH��DQG�YDULHV�ZLGHO\�
ZLWKLQ�DQG�DFURVV�FXOWXUHV��,Q�FRQWUDVW��WKH�WHUP�VH[�LV�XVHG�WR�LQGLFDWH�WKH�ELRORJLFDO�
GLIIHUHQFHV�EHWZHHQ�PHQ�DQG�ZRPHQ��7KH�UROH�RI�JHQGHU�LQ�FRPPXQLW\�RI�WKH�5XVVLDQ�
IHGHUDWLRQ GHYHORSPHQW� ZDV� QRW� DGHTXDWHO\� LQYHVWLJDWHG� ,W� LV� FOHDU� WKDW� DOO� WKLV�
GHWHUPLQHV� WKH� VSHFLILF� FRXUVH� RI� VRFLR�SROLWLFDO� SURFHVVHV� DPRQJ� WKH� 0XVOLP�
8PPDK��IRUPV�SHFXOLDU�WUHQGV�LQ�WKHLU�GHYHORSPHQW��4XHVWLRQV�UHODWHG�WR�WKH�VWXG\�
RI�GHPRJUDSKLF�SUHGLFWRUV�RI�SROLWLFDO�SURFHVVHV��DV�DSSOLHG�WR�WKH�0XVOLP�FRPPXQLW\�
RI�5XVVLD�� RQO\� SDUWLDOO\� EHFDPH� WKH� VXEMHFW� RI� UHVHDUFK� LQ� D� QXPEHU� RI�ZRUNV� RI�
5XVVLDQ�VFLHQWLVWV��)RUHLJQ�OLWHUDWXUH�KDV�DGGUHVVHG�VRPH�DVSHFWV�RI�WKLV�WRSLF�RQO\�
RFFDVLRQDOO\� LQ� VWXGLHV�� 7KH� VWXG\�ZDV� FDUULHG� RXW� RQ� WKH� EDVLV� RI� WKH� DQDO\VLV� RI�
VWDWLVWLFDO� GDWD� RI� 5XVVLDQ� RUJDQL]DWLRQV�� D� VHFRQGDU\� DQDO\VLV� RI� PDWHULDOV� IURP�
SXEOLVKHG�5XVVLDQ�DQG� IRUHLJQ�SXEOLFDWLRQV�� ,Q� WKH�FRXUVH�RI� WKH�ZRUN�� LGHDV�ZHUH�
IRUPHG�DERXW�WKH�QDWXUH�RI�WKH�PDLQ�GHPRJUDSKLF�WUHQGV�LQ�WKH�0XVOLP�FRPPXQLW\�
RI�5XVVLD��LQFOXGLQJ�LQ�WKH�UHJLRQDO�FRQWH[W��7KH�VWXG\�RI�WKH�GDWD�REWDLQHG�PDGH�LW�
SRVVLEOH� WR� GHWHUPLQH� WKH� QDWXUH� RI� WKH� LPSDFW� RI� GHPRJUDSKLF� SURFHVVHV� LQ� WKH�
0XVOLP� HQYLURQPHQW� RQ� WKH� VRFLR�SROLWLFDO� VSKHUH� RI�5XVVLDQ� VRFLHW\��7KH� UHVXOWV�
REWDLQHG�DUH�FRQVLVWHQW�ZLWK�WKH�FRQFOXVLRQV�RI�D�QXPEHU�RI�UHVHDUFKHUV�DQG�H[SDQG�
WKH�H[LVWLQJ�XQGHUVWDQGLQJ�RI�WKH�QDWXUH�RI�GHPRJUDSKLF�SURFHVVHV�DPRQJ�0XVOLPV�
DQG�WKH�VSHFLILFV�RI�WKHLU�LQIOXHQFH�LQ�5XVVLDQ�VRFLHW\��

.H\ZRUGV� *HQGHU�'LIIHUHQFHV��5HDGLQJ�'HYHORSPHQW 5XVVLD�
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LQ� UHDGLQJ�GHYHORSPHQW� DPRQJ�5XVVLDQ� VWXGHQWV��&KDOOHQJHV� DQG� SHUVSHFWLYHV� -RXUQDO�RI�
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���,QWURGXFWLRQ

7KH� UHVHDUFK� RI� WKH� ODVW� ��� \HDUV� VKRZV� WKDW� WKH� DFKLHYHPHQWV� LQ� WKH�
GHYHORSPHQW RI� UHDGLQJ� VNLOOV� GHSHQG� WR� VRPH� H[WHQW� RQ� JHQGHU�� 0DQ\� WLPHV��
UHVHDUFKHUV�SRLQWHG�RXW�WKDW�JLUOV�PDNH�IDVWHU�SURJUHVV�LQ�OHDUQLQJ�WR�UHDG��H�J���(OOH\��
������ WKDQ�ER\V�DQG� OHVV�RIWHQ�KDYH�GLIILFXOWLHV� LQ�UHDGLQJ� �5XWWHU�	�<XOH���������
$OWKRXJK�PRVW�VWXGLHV�FDPH�IURP�WKH�8QLWHG�6WDWHV�DQG�FRQFHUQHG�DFKLHYHPHQWV�LQ�
UHDGLQJ� DPRQJ� (QJOLVK�VSHDNLQJ� FKLOGUHQ�� QRZDGD\V� PRUH� DQG� PRUH� RIWHQ�
GLIIHUHQFHV� LQ� IDYRXU�RI�JLUOV�DUH�FRQILUPHG� LQ�PDQ\�QDWLRQDO�VWXGLHV� LQ�(XURSH�DV�
ZHOO�DV�LQ�LQWHUQDWLRQDO�VWXGLHV��5HVHDUFKHUV�VKRZ�WKDW� WKH�GLIIHUHQFHV�LQ�IDYRXU�RI�
JLUOV RFFXU�UHJDUGOHVV�RI�WKH�VSHFLILFLW\�RI�WKH�ZULWLQJ�V\VWHP�DQG�DUH�IRXQG�ERWK�LQ�
RUWKRJUDSKLF��WUDQVSDUHQW�RU�RSDTXH��DQG�LGHRJUDSKLF�V\VWHPV��0XOOLV��0DUWLQ��)R\�
	�'UXFNHU�� ������/RJDQ�	� -RKQVWRQ�� ������2(&'���������0RVW� VWXGLHV� UHYHDOHG�
ELJJHU�RU�VPDOOHU�GLIIHUHQFHV�EHWZHHQ�JLUOV�DQG�ER\V��LQ�VRPH�VWXGLHV�WKH�GLIIHUHQFHV�
DSSHDUHG�WR�EH�LUUHOHYDQW�RU�ZHUH�QRW�IRXQG�DW�DOO��+RZHYHU��WKHUH�ZDV�QR�VWXG\�LQ�
ZKLFK� WKH� DGYDQWDJH� RI� ER\V� LQ� UHDGLQJ� ZDV� REVHUYHG� �.OLQJHU�� 6KXOKD�� 	�
:DGH:RROOH\��������=LDIDU�	�1DPD]LDQGRVW������D��

5HVHDUFKHUV¶�LQWHUHVW�LQ�WKH�UROH�RI�JHQGHU�LQ�WKH�GHYHORSPHQW�RI�UHDGLQJ�VNLOOV�
LV�QRW�GHFOLQLQJ��2Q�WKH�FRQWUDU\��WKHLU�LQWHUHVW�LV�EHLQJ�HQKDQFHG�E\�WKH�IDFW�WKDW�WKH�
DGYDQWDJH�RI�JLUOV� LQ� UHDGLQJ�KDV�SHUVLVWHG� IRU� \HDUV��ZKLOH� WKH�SUHYLRXVO\�QRWLFHG�
DGYDQWDJH�RI�ER\V� LQ�PDWKHPDWLFV�DQG�QDWXUDO�VFLHQFHV� LV�FRQVLVWHQWO\�GLPLQLVKLQJ�
DQG��LQ�VRPH�FRXQWULHV��QR�VLJQLILFDQW�GLIIHUHQFHV�KDYH�EHHQ�IRXQG�\HW��.OLQJHU�DW�DO���
�������5HVHDUFKHUV� IUHTXHQWO\� VKDUH� WKH� RSLQLRQ� WKDW� ER\V� SUHYDLO� LQ� WKH� JURXS� RI�
FKLOGUHQ�ZKRVH�UHDGLQJ�LV�WKH�SRRUHVW��6WRHW�	�*HDU\���������6WRHW�DQG�*HDU\��������
IRXQG�DQ�LQWHUHVWLQJ�UHJXODULW\�SURYLQJ�WKDW�JHQGHU�GLIIHUHQFHV�LQ�PDWKHPDWLFV�DQG�
UHDGLQJ�DUH�LQYHUVHO\�UHODWHG��2Q�WKH�EDVLV�RI�GDWD�SHUWDLQLQJ�WR����\HDU�ROGV�REWDLQHG�
E\�WKH�3URJUDP�IRU�,QWHUQDWLRQDO�6WXGHQW�$VVHVVPHQW��3,6$��WKH\�VKRZHG�WKDW�DPRQJ�
VFKRROFKLOGUHQ� ZRUVH� DW� PDWKHPDWLFV� WKHUH� ZHUH� QR� GLIIHUHQFHV�� ZKLOH� DPRQJ�
VFKRROFKLOGUHQ�JLIWHG�DW�PDWKHPDWLFV� WKHUH�ZHUH�VLJQLILFDQW�GLIIHUHQFHV� LQ� IDYRU�RI�
ER\V��&RQYHUVHO\� LQ�UHDGLQJ�� WKHUH�ZHUH�QR�GLIIHUHQFHV�DPRQJ�VFKRROFKLOGUHQ�ZKR�
UHDG�ZHOO��ZKLOH�DPRQJ�VFKRROFKLOGUHQ�ZKR�UHDG�EDGO\�WKHUH�ZDV�D�FOHDU�GLIIHUHQFH�
LQ�IDYRU�RI�JLUOV�

5HDVRQV� IRU� IDVWHU� SURJUHVV� RI� JLUOV� LQ� UHDGLQJ� UHPDLQ� XQFOHDU�� 'LIIHUHQW�
ELRORJLFDO�DQG�VRFLR�FXOWXUDO�IDFWRUV�DUH�FRQVLGHUHG��6RPH�UHVHDUFKHUV�HPSKDVL]H�WKH�
SDFH� RI�ELRORJLFDO� DQG� FRJQLWLYH� GHYHORSPHQW��*LUOV� GHYHORS� HDUOLHU� WKDQ� ER\V�� ,Q�
VSHHFK�GHYHORSPHQW�WKH\�RXWSHUIRUP�ER\V�DV�HDUO\�DV�LQ�WKH�ILUVW� WZR�\HDUV�RI�OLIH�
�.OLQJHU�HW�DO����������6SHHFK�DQG�UHDGLQJ�DUH�WZR�GLIIHUHQW�ZD\V�RI�XVLQJ�ODQJXDJH��
$V� ODQJXDJH� GHYHORSPHQW� RI� ER\V� LV� VORZHU� DQG� DVVHVVPHQW� FULWHULD� DUH� WKH� VDPH�
UHJDUGOHVV�RI�JHQGHU��WKDW�LV�ZK\�ER\V¶�SHUIRUPDQFH�LV�SRRUHU�LQ�UHDGLQJ�VNLOOV�WHVWV��
)LQGLQJV�RI� UHVHDUFK�FRQGXFWHG�RQ� WZLQV��+DUODDU��6SLQDWK��'DOH�	�3ORPLQ��������
SURYLGH�HYLGHQFH�WKDW�WKH�GLIIHUHQFHV�DUH�FDXVHG�E\�JHQHWLF�IDFWRUV�WR�D�JUHDWHU�GHJUHH�
WKDQ� HQYLURQPHQWDO� IDFWRUV�� 7KH\� DOVR� LPSO\� WKDW� WKH� HWLRORJ\� RI� LQGLYLGXDO�



���� _�3URFHHGLQJV�RI�WKH��WK�,QWHUQDWLRQDO�&RQIHUHQFH�RQ�$SSOLHG�/LQJXLVWLFV�,VVXHV��6DLQW�3HWHUVEXUJ��
5XVVLD��6XPPHU�DQG�$XWXPQ ����

GLIIHUHQFHV�DQG�GHILFLWV�LQ�WKH�LQLWLDO�\HDUV�RI�OHDUQLQJ�WR�UHDG�GHSHQGV�RQ�JHQGHU��WKH�
UROH� RI� KHUHGLW\� LV� RI� JUHDWHU� LPSRUWDQFH� LQ� ER\V� ZKLOH� LQ� JLUOV� LW� LV� WKH� UROH� RI�
HQYLURQPHQW�

2WKHUV� �H�J��� %HORZ�� 6NLQQH�� )HDUULQJWRQ� 	� 6RUUHOO� ������ 1DPD]LDQGRVW��
6DE]HYDUL��	�+DVKHPLIDUGQLD��������HPSKDVL]H�GLIIHUHQFHV�LQ�WKH�ZD\�RI�SURFHVVLQJ�
LQIRUPDWLRQ�� 6HTXHQWLDO� SURFHVVLQJ� LV� WKH� DELOLW\� WR� SURFHVV� VXFFHVVLYH� SLHFHV� RI�
LQIRUPDWLRQ�EXW�VLPXOWDQHRXV�SURFHVVLQJ�LV�WKH�DELOLW\�WR�LQWHJUDWH�LQIRUPDWLRQ�LQ�RQH�
FRKHUHQW�ZKROH��7KH�LQFUHDVHG�OHYHO�RI�WHVWRVWHURQH�LQ�WKH IRHWDO�SHULRG�LQKLELWV�WKH�
GHYHORSPHQW� RI� WKH� OHIW� FHUHEUDO� KHPLVSKHUH�� WKDW� LV� ZK\� ER\V� GR� EHWWHU� DW�
VLPXOWDQHRXV��YLVXDO��SURFHVVLQJ�EXW�ZRUVH�DW� WDVNV�UHTXLULQJ�VHTXHQWLDO� �DXGLWRU\��
SURFHVVLQJ� RI� GDWD�� 7KH� GHILFLW� LQ� VHTXHQWLDO� SURFHVVLQJ� KLQGHUV� WKH� SURFHVV� RI�
SKRQRORJLFDO�GHFRGLQJ�ZKLFK�LV�SDUWLFXODUO\�LPSRUWDQW�LQ�WKH�HDUO\�SHULRG�RI�UHDGLQJ�
GHYHORSPHQW��&DPDUDWD�DQG�:RRGFRFN��������SURYH�WKDW�WKH�GLIIHUHQFH�LV�GHWHUPLQHG�
E\�WKH�UDWH�RI�LQIRUPDWLRQ�SURFHVVLQJ��,Q�WKH�WDVNV�RI�OLPLWHG�WLPH�JLUOV�REWDLQHG�KLJKHU�
VFRUHV� DOUHDG\� LQ� WKH� SUH�VFKRRO� SHULRG�� 7KH� JDS� LQFUHDVHG� DW� IXUWKHU� OHYHOV� RI�
HGXFDWLRQ��ZKLFK�GRHV�QRW�PHDQ�WKDW�ER\V�KDYH�D�VORZHU�WLPH�RI�UHDFWLRQ�EXW�WKH\�GR�
ZRUVH�DW�NHHSLQJ�DWWHQWLRQ�DQG�FRQFHQWUDWLRQ�ZKLOH�SHUIRUPLQJ�VLPSOH� WDVNV�XQGHU�
WLPH� SUHVVXUH�� 7KH� VORZHU� UDWH� RI� SURFHVVLQJ� LQIRUPDWLRQ� LQ� ER\V� KDV� D� QHJDWLYH�
LQIOXHQFH� RQ� PDQ\� VFKRRO� DFWLYLWLHV�� FDXVLQJ� SRRUHU� VFRUHV� LQ� UHDGLQJ� IOXHQF\��
0F*HRZQ��*RRGZLQ��+HQGHUVRQ�DQG�:ULJKW��������VKLIW�WKH�VWUHVV�IURP�ELRORJLFDO�
GLIIHUHQFHV� �VH[� GLIIHUHQFHV�� WR� WKH� IHHOLQJ� RI� EHLQJ� D�PHPEHU� RI� JHQGHU� �JHQGHU�
GLIIHUHQFHV��DQG�WKH�GHJUHH�RI�LGHQWLILFDWLRQ�ZLWK�IHDWXUHV�FRPPRQO\�UHFRJQL]HG�DV�
IHPLQLQH� RU�PDVFXOLQH�� 5HDGLQJ� LV� SHUFHLYHG� DV� D� UDWKHU� IHPLQLQH� DFWLYLW\�� ,Q� WKH�
KRXVHKROG�HQYLURQPHQW��LW�LV�XVXDOO\�WKH�PRWKHU�ZKR�UHDGV�PRUH�WKDQ�WKH�IDWKHU�DQG�
PRUH�RIWHQ�WHDFKHV�FKLOGUHQ�WR�UHDG��7KH�DXWKRUV�GLG�UHVHDUFK�RQ�FKLOGUHQ�DJHG������
DQG�VKRZHG�WKDW�WKH�GHJUHH�RI�LGHQWLILFDWLRQ�ZLWK�IHDWXUHV�FRPPRQO\�DWWULEXWHG�WR�WKH�
PDOH� RU� IHPDOH� UROH� DOORZV� D� EHWWHU� SUHGLFWLRQ� RI� LQWHUQDO�PRWLYDWLRQ� WR� UHDG� WKDQ�
ELRORJLFDO�GLIIHUHQFHV��DOWKRXJK�GRHV�QRW�DOORZ�D�SUHGLFWLRQ�RI�RQO\�WKH�DFKLHYHPHQWV�
LQ� UHDGLQJ�� 7KH� ODFN� RI� PRWLYDWLRQ� DQG� HQJDJHPHQW� DPRQJ� ER\V� LQ� WKH� DFWLYLWLHV�
FRQQHFWHG� ZLWK� UHDGLQJ� FDQ� LQGLUHFWO\� FRQWULEXWH� WR� WKH� VORZHU� GHYHORSPHQW� RI�
UHDGLQJ�VNLOOV��,Q�JHQHUDO��JLUOV�KDYH�D�PRUH�SRVLWLYH�DWWLWXGH�WR�UHDGLQJ�DQG�UHDG�PRUH�

0DQ\�IDFWRUV�LQ�WKH�VFKRRO�HQYLURQPHQW�FRQWULEXWH�WR GLIIHUHQFHV�LQ�IDYRXU�RI�
JLUOV��5HVHDUFKHUV�KLJKOLJKW��DPRQJ�RWKHU�WKLQJV��WKH�SUHGRPLQDQFH�RI�ZRPHQ�DPRQJ�
WHDFKHUV�� GLIIHUHQW� JHQGHU�UHODWHG� H[SHFWDWLRQV� RI� WHDFKHUV� WRZDUGV� FKLOGUHQ� RU�
VWHUHRW\SHG�DQG�IUHTXHQWO\�VWULFWHU�DVVHVVPHQW�RI�ER\V�WKDQ�JLUOV��7HDFKLQJ�PHWKRGV�
FDQ�DOVR�DIIHFW�FKLOGUHQ¶V�SHUIRUPDQFH�LQ�UHDGLQJ��7KH�SKRQLF�PHWKRG�RI�OHDUQLQJ�WR�
UHDG��E\�ZKLFK�FKLOGUHQ�OHDUQ�FRUUHVSRQGHQFHV�EHWZHHQ�VRXQGV�DQG�OHWWHUV�LV�PRUH�
EHQHILFLDO�IRU�ER\V��/RJDQ�	�-RKQVWRQ���������7KH�PHWKRG�IDFLOLWDWHV�FRQFHQWUDWLRQ��
LV� OHVV�GHSHQGHQW�RQ�HDUOLHU�DFTXLUHG�VNLOOV��IRVWHUV�LQWHJUDWLRQ�RI�SKRQRORJLFDO�DQG�
YLVXDO� LQIRUPDWLRQ��DQG� WUDLQV�SKRQRORJLFDO� UHDGLQJ�VWUDWHJLHV�� ,Q�FRQVHTXHQFH�� WKH�
DGYDQWDJH� RI� JLUOV� GLPLQLVKHV� RU� GLVDSSHDUV�� 5HVHDUFKHUV� PRUH� RIWHQ� REVHUYHG�
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SKRQRORJLFDO�VWUDWHJLHV�LQ�ER\V�DQG�RUWKRJUDSKLF�VWUDWHJLHV�LQ�JLUOV��VXJJHVWLQJ�WKDW�
WKH� SUHIHUHQFHV� RI� VWUDWHJLHV�ZHUH� QDWXUDOO\� UHODWHG� WR� JHQGHU� �/RJDQ�	� -RKQVWRQ��
������� 7KH� VWXG\� RI� WKH� GHYHORSPHQW� RI� UHDGLQJ� VWUDWHJLHV� VKRZHG� WKDW� WKH�
SKRQRORJLFDO�VWUDWHJ\�LV�HDUOLHU�LQ�WKH�GHYHORSPHQW�WKDQ�WKH�RUWKRJUDSKLF�VWUDWHJ\�LQ�
FKLOGUHQ� OHDUQLQJ� WR� UHDG� �6RFKDFND�� ������� *LUOV� RXWSHUIRUP� ER\V� LQ� UHDGLQJ�
GHYHORSPHQW�VR�WKH\�XVH�PRUH�PDWXUH�VWUDWHJLHV�

*HQGHU�UHODWHG�GLIIHUHQFHV�LQ�WKH�GHYHORSPHQW�RI�UHDGLQJ�VNLOOV�RFFXU�IURP�WKH�
EHJLQQLQJ�RI�VFKRRO�HGXFDWLRQ��$V�HDUO\�DV�DW� WKH�SUH�VFKRRO�DJH�FKLOGUHQ�GLIIHU� LQ�
WHUPV�RI�WKH�OHYHO�RI�EDVLF�VNLOOV��ZKLFK�DUH�FRQVLGHUHG�HVVHQWLDO�IRU�WKH�GHYHORSPHQW�
RI� UHDGLQJ�VNLOOV�VXFK�DV�UHFRJQL]LQJ� WKH� LQLWLDO�DQG�ILQDO�VRXQG LQ�ZRUGV��GLYLGLQJ�
ZRUGV�LQWR�VRXQGV��ZKLFK�GHWHUPLQH�WKH�OHYHO�RI�SKRQHPLF�DZDUHQHVV��RU�UHFRJQL]LQJ�
OHWWHUV�ZKLFK�PHDVXUHV�RUWKRJUDSKLF�SURFHVVLQJ��$V�IDU�DV�IXUWKHU�VWDJHV�RI�HGXFDWLRQ�
DUH� FRQFHUQHG�� UHVHDUFKHUV� LQYHVWLJDWHG� WKH� VNLOOV� RI� UHFRJQL]LQJ� ZRUGV�� GHFRGLQJ�
SVHXGR�ZRUGV�� WKH� UDWH�DQG�DFFXUDF\�RI� ORXG� UHDGLQJ�RU� UHDGLQJ� IOXHQF\�ZHUH�DOVR�
WDNHQ�LQWR�DFFRXQW��%HOORZ�HW�DO����������,W�LV�RIWHQ�DFNQRZOHGJHG�WKDW�WKH�GLIIHUHQFHV�
EHWZHHQ�JLUOV�DQG�ER\V�SHUVLVW�DW� WKH�VDPH�OHYHO�DQG�HYHQ�LQFUHDVH�DV�\HDUV�JR�RQ��
DOWKRXJK� WKHUH� LV� QR� FRQVHQVXV� DPRQJ� UHVHDUFKHV� LQ� WKLV� PDWWHU�� &KDWWHUML� �������
VKRZHG�LQ�KHU�ORQJLWXGLQDO�VWXG\�RI�FKLOGUHQ�EHWZHHQ�SUH�VFKRRO�DQG�WKH�ILUVW�JUDGH�
WKDW�WKH�GLIIHUHQFHV�LQ�IDYRU�RI�JLUOV�H[LVW�DOUHDG\�LQ�WKH�SUH�VFKRRO�SHULRG�DQG�LQFUHDVH�
LQ�WKH�ILUVW�JUDGH��2WKHU�UHVHDUFKHUV�SURYH�WKDW�WKH�GLIIHUHQFHV�EHWZHHQ�JLUOV�DQG�ER\V�
SHUVLVW�WKURXJKRXW�WKH�ZKROH�VFKRRO�SHULRG�DQG�WKH�OHYHO�RI�UHDGLQJ�IOXHQF\�EHFRPHV�
HTXDO�RQO\�DW�WKH�WLPH�RI�HDUO\�DGXOWKRRG��&DPDUDWD�	�:RRGFRFN���������2Q WKH�RWKHU�
KDQG�� %HORZ� HW� DO�� ������� PHDVXUHG� GLIIHUHQFHV� EHWZHHQ� ER\V� DQG� JLUOV� LQ� WKH�
GHYHORSPHQW�RI�UHDGLQJ�VNLOOV�LQ�WKH�SHULRG�IURP�SUH�VFKRRO�WR�WKH�ILIWK�JUDGH��7KH\�
IRXQG�RXW�WKDW� LQ�WKH�SUH�VFKRRO�SHULRG�JLUOV¶�VFRUHV�ZHUH�VXEVWDQWLDOO\�KLJKHU�WKDQ�
ER\V¶�VFRUHV�LQ�DOO�LQYHVWLJDWHG�VNLOOV�GHWHUPLQLQJ�VXFFHVV�LQ�OHDUQLQJ�WR�UHDG��7KH\�
FRQILUPHG�WKDW�JLUOV�VWDUW�VFKRRO�HGXFDWLRQ�ZLWK�D�KLJKHU�OHYHO�RI�VNLOOV�FRQQHFWHG�ZLWK�
UHDGLQJ�DQG�ZULWLQJ��,Q�WKH�ILUVW�JUDGH�WKH�GLIIHUHQFHV�EHWZHHQ�JLUOV�DQG�ER\V�ZHUH�QRW�
VLJQLILFDQW�� VR� ZHUH� WKH\� LQ� WKH� VHFRQG� DQG� WKLUG� JUDGH�� 6PDOO� EXW� VLJQLILFDQW�
GLIIHUHQFHV�DSSHDUHG�LQ�WKH�IRXUWK�JUDGH��,Q�WKH�ILIWK�JUDGH�WKH�GLIIHUHQFHV�ZHUH�DJDLQ�
LQVLJQLILFDQW�� ,Q� WKH� ILIWK�JUDGH�ER\V�PDGH�D�FRQVLGHUDEOH�SURJUHVV�� VR� WKH\�QHDUO\�
FDXJKW� XS� ZLWK� JLUOV�� 7KH� UHVXOWV� FRQFHUQLQJ� WKH� VWDELOLW\� RI� GLIIHUHQFHV� LQ� WKH�
VXFFHVVLYH�\HDUV�RI�HGXFDWLRQ�REWDLQHG�E\�WKH�DERYH�PHQWLRQHG�DXWKRUV�GLIIHU�IURP�
WKRVH�TXRWHG�HDUOLHU�

,Q�D�QXPEHU�RI�ODWHU�VWXGLHV�VLJQLILFDQW�GLIIHUHQFHV�LQ�UHDGLQJ�VNLOOV�GHYHORSPHQW�
ZHUH�QRW�IRXQG�LQ�]HUR�JUDGH�RU�����JUDGHV��:URĔVND��������IRXQG�QR�UHODWLRQVKLS�
EHWZHHQ� UHDGLQJ� VNLOOV� DQG� JHQGHU�� .UDVRZLF]�.XSLV� ������� IRXQG� PLQRU� DQG�
LUUHJXODU�LQIOXHQFH�RI�JHQGHU�RQ�UHDGLQJ�DFKLHYHPHQW��+RZHYHU��6RFKDFND��������LQ�
KHU VWXG\�IRXQG�VLJQLILFDQW�GLIIHUHQFHV�LQ�IDYRU�RI�JLUOV�LQ�SUH�VFKRRO�JUDGH��WKH�VR�
FDOOHG� ]HUR� JUDGH� DQG� WKH� ILUVW� JUDGH�� ,QWHUQDWLRQDO� UHVHDUFK� FRQGXFWHG� E\�
2(&'�,($��ZLWKLQ�3,6$�3,5/6�SURJUDPPHV�ZKLFK�LQFOXGHG�FKLOGUHQ�DJHG�������
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VKRZHG�WKDW�JLUOV�REWDLQ KLJKHU�VFRUHV�LQ�UHDGLQJ�LQ�FRPSDULVRQ�ZLWK�ER\V�DOVR�DPRQJ�
3ROLVK�SDUWLFLSDQWV��2(&'���������

$Q�LQFRQVLVWHQW�SLFWXUH�RI�UHDGLQJ�DFKLHYHPHQWV�LQ�JLUOV�DQG�ER\V�HPHUJHV�IURP�
WKH� TXRWHG� VWXGLHV�� 6RPH� UHVHDUFKHUV� VKRZ� WKDW� WKH� GLIIHUHQFHV� SHUVLVW� DQG� HYHQ�
LQFUHDVH�LQ�WKH�VXFFHVVLYH�\HDUV��&DPDUDWD�	�:RRGFRFN���������6RPH�GDWD�VXSSRUW�
HDUO\�GLIIHUHQFHV�LQ�IDYRU�RI�JLUOV��ZKLFK�GLVDSSHDU�LQ�WKH�ILUVW�JUDGH�DQG�UHFXU�LQ�WKH�
ODWHU� JUDGHV� RI� SULPDU\� VFKRRO� �%HORZ� HW� DO��� ������� 7KH� GDWD� VHHP� WR� EH� PRUH�
LQWHUHVWLQJ�EHFDXVH�VLPLODU�FRQFOXVLRQV�FDQ�EH�GUDZQ�ZKHQ�3ROLVK�GDWD�DUH�WDNHQ�LQWR�
FRQVLGHUDWLRQ��(DUOLHU�VWXGLHV�UHYHDOHG�WKDW�GLIIHUHQFHV�DSSHDUHG�DW�WKH�EHJLQQLQJ�RI�
OHDUQLQJ�DQG� WHQGHG� WR�GLVDSSHDU� LQ� WKH� LQLWLDO�JUDGHV��:áRGHN�&KURQRZVND��������
)XUWKHU�VWXGLHV�VKRZHG�QR�GLIIHUHQFHV��6]F]HUELĔVNL��������VXSSRVHGO\�EHFDXVH�WKHUH�
LV�D�WLPH�LQ�FKLOGUHQ¶V�GHYHORSPHQW�ZKHQ�WKH�GLIIHUHQFHV�HYHQ�RXW��7KH\�DSSHDU�DJDLQ�
DIWHU� VRPH� WLPH� DV� LW�ZDV� FRQILUPHG� LQ� WKH�GDWD� RI� LQWHUQDWLRQDO� UHVHDUFK� �2(&'��
������ LQ� ZKLFK� SDUWLFLSDWHG� 3ROLVK� FKLOGUHQ�� 'LIIHUHQFHV� ZKLFK� DSSHDU� LQ� WKH�
SUHVFKRRO�SHULRG�FDQ�EH�FDXVHG�E\�ELRORJLFDO�IDFWRUV��ZKHUHDV�WKH�GLIIHUHQFHV�VHHQ�
DIWHU� VRPH� \HDUV� FDQ� DSSHDU� DV� D� UHVXOW� RI� VRFLR�FXOWXUDO� IDFWRUV�� ,W� VHHPHG� WR� EH�
LQWHUHVWLQJ�WR�DQDO\]H�GLIIHUHQFHV�EHWZHHQ�JLUOV�DQG�ER\V�LQ�WHUPV�RI�HDUOLHU�UHDGLQJ�
DFKLHYHPHQWV��ZKLFK�ZHUH�REWDLQHG�LQ�WKH�VWXG\�RI�FKLOGUHQ�EHWZHHQ�]HUR�DQG�ILUVW�
JUDGH�RZLQJ�WR�WKHLU�VWDELOLW\�

���0HWKRGV

7KH�VWXG\�ZDV�FRQGXFWHG�RQ�WKH�EDVLV�RI�SROLWLFDO�DQG�GHPRJUDSKLF�DQDO\VLV��
LQFOXGLQJ�UHO\LQJ�RQ�WKH�VWUXFWXUDO�DQG�GHPRJUDSKLF�WKHRU\�SUHVHQWHG�LQ�WKH�ZRUNV�E\�
'�� *ROGVWRQH� �*ROGVWRQH�� ������� DQG� WKH� UHVHDUFK� DSSURDFKHV� XVHG� WR� DQDO\]H�
UHOLJLRXV�GHPRJUDSK\�LQ�WKH�ZRUNV�E\�%URZQ�*ULP��-RKQVRQ�	�*ULP���������

7KH� VRXUFH� RI� WKH� VWXG\� ZDV� WKH� FXUUHQW� GDWD� RI� 5RVVWDW� DQG� SXEOLVKHG�
VWDWLVWLFV�� LQ� SDUWLFXODU�� ³'HPRJUDSKLF� <HDUERRN� RI� 5XVVLD´� �'HPRJUDILFKHVNLL�
H]KHJRGQLN�5RVVLL���������³5XVVLDQ�6WDWLVWLFDO�<HDUERRN´��5RVVLLVNLL�VWDWLVWLFKHVNLL�
H]KHJRGQLN��������DQG�WKH�FROOHFWLRQ�³5HJLRQV RI�5XVVLD��7KH�PDLQ�VRFLR�HFRQRPLF�
LQGLFDWRUV�RI�FLWLHV´��5HJLRQX�5RVVLL��������

:KHQ�FRQGXFWLQJ�WKH�VWXG\��WKH�DXWKRUV�IDFHG�WKH�SUREOHP�RI�GHWHUPLQLQJ�
LWV� VFRSH�� 7KHUH� LV� D� GLIILFXOW\� LQ� GHILQLQJ� WKH� FRQFHSW� RI� ³0XVOLPV´�� +RZ� WKH�
ERXQGDULHV�RI�WKH�FRQFHSW�RI�³0XVOLP�HQYLURQPHQW´�FDQ�EH�GHWHUPLQHG��JLYHQ�WKDW�LW�
LV�EDVHG�RQ�UHOLJLRXV�LGHQWLW\��ZKLFK�LV�GLIILFXOW�WR�IL[�IHDWXUH"�+HUH��WZR�DSSURDFKHV�
DUH� SRVVLEOH�� VRFLRORJLFDO� �EDVHG� RQ� VHOI�LGHQWLILFDWLRQ�� DQG� VWDWLVWLFDO�� 7KH� ODWWHU�
LQFOXGHV� WKH� FRQGLWLRQDO� WHUP� ³HWKQLF� 0XVOLPV´� � WKDW� LV�� SHRSOHV� WUDGLWLRQDOO\�
SURIHVVLQJ�,VODP��DQG�LQFOXGHV�ERWK�³SUDFWLFLQJ�0XVOLPV´�DQG�³VHFXODU�0XVOLPV´��,Q�
RXU�VWXG\��ZKHQ�GHWHUPLQLQJ�WKH�ERXQGDULHV�RI�WKH�0XVOLP�FRPPXQLW\��ZH�ZLOO�UHO\�
RQ�D�VWDWLVWLFDO�DSSURDFK��
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7KH� VWXG\�ZDV� FDUULHG� RXW� WKURXJK� DQDO\VLV� RI� GHPRJUDSKLF� SURFHVVHV� LQ�
UHJLRQV� ZKHUH� ³HWKQLF� 0XVOLPV´� PDNH� XS� ���� RU� PRUH� RI� WKH� SRSXODWLRQ�� 7KH�
5HSXEOLF� RI� 7DWDUVWDQ�� WKH�5HSXEOLF� RI� %DVKNRUWRVWDQ�� WKH�&KHFKHQ� 5HSXEOLF�� WKH�
5HSXEOLF�RI�,QJXVKHWLD�� WKH�.DEDUGLQR�%DONDULDQ�5HSXEOLF�� WKH�.DUDFKD\�&KHUNHVV�
5HSXEOLF��DQG�WKH�5HSXEOLF�RI�'DJHVWDQ�

���5HVXOWV

/HDUQLQJ� WR� UHDG� FRQVLVWV� LQ� LGHQWLI\LQJ� LQGLYLGXDO� RUWKRJUDSKLF� DQG�
SKRQRORJLFDO�SDUWLFOHV�DQG�DVVLJQLQJ�WKHP�WR�HDFK�RWKHU�EHFDXVH�LW�HQDEOHV�UHDGLQJ�D�
ODUJH� QXPEHU� RI� ZRUGV�� 7KH� SDUWLFOHV� YDU\� LQ� GLIIHUHQW� NLQGV� RI� ODQJXDJHV�� 7KH�
DZDUHQHVV�RI�LQGLYLGXDO�SKRQHPHV�LV�RI�IXQGDPHQWDO�LPSRUWDQFH�LQ�WKH�GHYHORSPHQW�
RI� UHDGLQJ� VNLOOV� LQ�5XVVLDQ� FKLOGUHQ� �6RFKDFND�� ������� ,Q� HDUO\� UHDGLQJ� LQ� 3ROLVK�
FKLOGUHQ�DV�LQ�RWKHU VKDOORZ�RUWKRJUDSKLHV��SKRQRORJLFDO�VWUDWHJLHV�DUH�PRUH�HIIHFWLYH��
7KH�JUHDWHU�FKDQJHDELOLW\�RI�ZRUG�IRUPV�DQG�OHQJWK�RI�ZRUGV��ZKLFK�PDNH�LW�GLIILFXOW�
WR�UHPHPEHU�WKHLU�JUDSKLF�LPDJH�LV�QRW�LQ�IDYRU�RI�DSSO\LQJ�JOREDO�VWUDWHJLHV��7KDW�LV�
ZK\�SKRQHWLF�PHWKRGV�DUH�SUHYDLOLQJ� LQ� OHDUQLQJ� WR�UHDG��-DV]F]\V]\Q���������7KH�
DELOLW\� RI� GHFRGLQJ� LV� QHFHVVDU\� IRU� WKH� VXFFHVVIXO� GHYHORSPHQW� RI� UHDGLQJ� VNLOOV��
'HFRGLQJ� FRQVLVWV� LQ� UHFRJQL]LQJ� VXEVHTXHQW� OHWWHUV� LQ� WKH�ZRUG�� DVVRFLDWLQJ� HDFK�
OHWWHU�ZLWK�WKH�ULJKW�VRXQG�DQG�SHUIRUPLQJ�D�V\QWKHVLV�RI�WKH�VRXQGV�LQ�RUGHU�WR�UHDG�
WKH�ZKROH�ZRUG�FRUUHFWO\��7KH�SURJUHVV�LQ�HDUO\�GHYHORSPHQW�RI�UHDGLQJ�VNLOOV�LV�WHVWHG�
PRVW� RIWHQ� E\� WKH� UDWH� DQG� DFFXUDF\� RI� GHFRGLQJ� ZRUGV� DQG� SVHXGRZRUGV�� ,W� LV�
DFNQRZOHGJHG� WKDW� WKH� DELOLW\� RI� GHFRGLQJ�ZRUGV� DOORZV� IRU� SUHGLFWLRQ� RI� UHDGLQJ�
FRPSUHKHQVLRQ��$UDXMR��0RUDLV��	�&RVWD����������$OWKRXJK�LQ�UHJXODU�RUWKRJUDSKLHV�
SKRQRORJLFDO� VWUDWHJ\� HQDEOHV� HIIHFWLYH� GHFRGLQJ� ZLWKRXW� FRPSUHKHQVLRQ� �-XNHV��
9DJK��	�.LP���������3VHXGR�ZRUGV�HQDEOH�WKH�DVVHVVPHQW�RI�OHDUQLQJ�WKH�UHDGLQJ�
WHFKQLTXH�� ZKLFK� HQDEOHV� UHDGLQJ� XQIDPLOLDU� ZRUGV�� 7KH� UDWH� RI� UHDGLQJ�ZRUGV� LV�
GHWHUPLQHG�E\�WKH�QXPEHU�RI�ZRUGV�UHDG�LQ�RQH�PLQXWH��DQG�WKH�DFFXUDF\�RI�UHDGLQJ�
E\�WKH�QXPEHU�RU�SHUFHQWDJH�RI�HUURUV��,Q�FDVH�RI�HDUO\�VWDJHV�LQ�WKH�GHYHORSPHQW�RI�
UHDGLQJ�VNLOOV�DQG�FKLOGUHQ�ZLWK�OHDUQLQJ�GLIILFXOWLHV�LQ�UHDGLQJ��WKH�UDWH�RI�UHDGLQJ�LV�
XVXDOO\�H[SUHVVHG�E\� WKH�QXPEHU�RI�ZRUGV�UHDG�FRUUHFWO\� LQ�RQH�PLQXWH��ZKLOH� WKH�
DFFXUDF\� E\� WKH� SURSRUWLRQ� RI� ZRUGV� UHDG� FRUUHFWO\� WR� DOO� ZRUGV� UHDG� GXULQJ� D�
GHWHUPLQHG�WLPH��

$V�IRU�WKH�FRHIILFLHQW�RI�QDWXUDO�SRSXODWLRQ�JURZWK��LW�LV�KLJKHU�LQ�DOO�UHJLRQV��
DQG� LQ�&KHFKQ\D�� ,QJXVKHWLD� DQG�'DJHVWDQ� LW� H[FHHGV� WKH� DOO�5XVVLDQ� LQGLFDWRU�E\�
PRUH�WKDQ����WLPHV��5RVVLLVNLL�VWDWLVWLFKHVNLL�H]KHJRGQLN���������7KDW�LV��DOPRVW�DOO�
RI�WKHVH�UHJLRQV�DUH�UHJLRQV�ZLWK�D�JURZLQJ�SRSXODWLRQ�

$W�WKH�VDPH�WLPH��LQ�DOO�WKH�UHSXEOLFV�RI�WKH�1RUWK�&DXFDVXV��XQOLNH�7DWDUVWDQ�
DQG�%DVKNRUWRVWDQ��WKH�LQIDQW�PRUWDOLW\�UDWH�LV�KLJKHU�WKDQ�WKH�DOO�5XVVLDQ�RQH��DQG�LQ�
&KHFKQ\D�� ,QJXVKHWLD� DQG�'DJHVWDQ� LW� H[FHHGV�E\�PRUH� WKDQ����� WLPHV� �5RVVLLVNLL�
VWDWLVWLFKHVNLL�H]KHJRGQLN���������7KLV�LQGLFDWRU�LV�WKH�PRVW�LPSRUWDQW�FULWHULRQ�WKDW�
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5XVVLD��6XPPHU�DQG�$XWXPQ ����

UHIOHFWV�WKH�OHYHO�RI�GHYHORSPHQW�RI�PHGLFLQH��WKH�ZHOO�EHLQJ�RI�WKH�SRSXODWLRQ��DQG�
VRFLR�HFRQRPLF� GHYHORSPHQW�� 7KXV�� WKHVH� UHJLRQV�� GH� IDFWR�� FDQ� EH� DWWULEXWHG� WR�
VRFLDOO\�GLVDGYDQWDJHG�UHJLRQV�

:H� VKRXOG� HPSKDVL]H� KHUH� WKDW� ,QJXVKHWLD�� &KHFKQ\D�� DQG� .DEDUGLQR�
%DONDULD�DUH�DPRQJ�WKH�WHQ�PRVW�SRSXODWHG�UHJLRQV�RI�WKH�5XVVLDQ�)HGHUDWLRQ� ,Q�D�
QXPEHU� RI� FLWLHV� LQ� WKHVH� UHJLRQV�� SRSXODWLRQ� GHQVLW\� LV� FRPSDUDEOH� WR� WKDW� RI� 6W��
3HWHUVEXUJ�DQG�WKH�FLWLHV�RI�WKH�0RVFRZ�UHJLRQ��$W�WKH�VDPH�WLPH��WKHVH�UHJLRQV��DV�
ZH�KDYH�DOUHDG\�LQGLFDWHG��VKRZ�D�VHULRXV�QDWXUDO�LQFUHDVH�LQ�WKH�SRSXODWLRQ��ZKLFK
ZLOO�FDXVH�LQ�WKH�IXWXUH�DQ�LQIOX[�RI�DGGLWLRQDO�FRQWLQJHQWV�RI�\RXQJ�SHRSOH�DQG��RI�
FRXUVH��ZLOO� LQFUHDVH�SUHVVXUH�RQ� WKH� ODERU�PDUNHW��2QO\�PLJUDWLRQ�FDQ�UHGXFH� WKLV�
H[FHVV�SUHVVXUH��DQG�DOO�UHJLRQV��ZLWK�WKH�H[FHSWLRQ�RI�WKH�5HSXEOLF�RI�,QJXVKHWLD��
KDYH�D�QHJDWLYH�PLJUDWLRQ�EDODQFH��,Q�WKLV�UHJDUG��,QJXVKHWLD�LV�D�YHU\�VSHFLILF�FDVH��
WKH�PLJUDWLRQ�RXWIORZ�RI�WKH�SRSXODWLRQ�LV�SUDFWLFDOO\�QRW�UHFRUGHG�KHUH�

,W�VKRXOG�EH�HVSHFLDOO\�QRWHG�WKDW�WKH�FLWLHV�RI�WKH�1RUWK�&DXFDVXV�UHSXEOLFV�
KDYH�WKHLU�FRHIILFLHQW�RI�QDWXUDO�SRSXODWLRQ�JURZWK�VHYHUDO�WLPHV�KLJKHU�WKDQ�WKH�DOO�
5XVVLDQ�RQH��IRU�H[DPSOH��LQ�WKH�FLWLHV�RI�'DJHVWDQ�DQG�&KHFKQ\D��LW�DPRXQWV�WR�WKH�
LQFRQFHLYDEOH�IRU�5XVVLD�YDOXHV�� IURP�����WR��������5HJLRQX�5RVVLL���������7KXV��WKH�
FLWLHV�KHUH�DUH�WXUQLQJ�LQWR�FHQWHUV�RI�FRQFHQWUDWLRQ�RI�FKLOGUHQ�DQG�DGROHVFHQWV��ZKLFK�
FDQ�SURYRNH�DQ�LQFUHDVH�LQ�\RXWK�FULPH��EHFDXVH�LW�LV�NQRZQ�WKDW�PRUH�WKDQ�����RI�
DOO�FULPHV�LQ�5XVVLD�DUH�FRPPLWWHG�E\�SHRSOH�XQGHU����\HDUV��7R�SUHYHQW�WKLV�SURFHVV��
LW�LV�QHFHVVDU\�WR�VWUHQJWKHQ�WKH�VRFLR�HFRQRPLF�EDVH�DQG�WKH�VRFLR�FXOWXUDO�VSKHUH�RI�
FLWLHV��ZKLFK�UHTXLUHV�VHULRXV�ILQDQFLDO�UHVRXUFHV�

$QRWKHU� LPSRUWDQW�DVSHFW�RI� WKH�SROLWLFDO�DQG�GHPRJUDSKLF�DQDO\VLV� LV� WKH�
VKDUH�RI�WKH�UXUDO�SRSXODWLRQ��6WDWLVWLFV�VKRZ�D�KLJK�VKDUH�RI WKH�UXUDO�SRSXODWLRQ��LQ�
&KHFKQ\D�� ,QJXVKHWLD�� .DUDFKD\�&KHUNHVVLD�� DQG� 'DJHVWDQ�� LW� H[FHHGV� ����� LQ�
.DEDUGLQR�%DONDULD�� �����6XFK�D�WHUULWRULDO�VWUXFWXUH�RI�WKH�SRSXODWLRQ�FUHDWHV�WKH�
SRWHQWLDO�IRU�IXUWKHU�DFWLYH�XUEDQL]DWLRQ�LQ�WKH�VKRUW�DQG�PHGLXP�WHUP��6XEMHFW�WR�WKH�
FXUUHQW�RYHUSRSXODWLRQ�RI�FLWLHV�LQ�WKH�1RUWK�&DXFDVXV�UHSXEOLFV��WKLV�DGGLWLRQDO�LQIOX[�
ZLOO�RQO\�LQFUHDVH�SUHVVXUH�RQ�XUEDQ�LQIUDVWUXFWXUHV��FRPSHWLWLRQ�LQ�WKH�ODERU�PDUNHW��
SURYRNH�LQWHUHWKQLF�WHQVLRQ�LQ�D�QXPEHU�RI�UHJLRQV��DQG�LQFUHDVH�WKH�SURSRUWLRQ�RI�
SHRSOH�ZLWK�D�³WUDGLWLRQDO´�W\SH�RI�WKLQNLQJ�DQG�WKH�SV\FKRORJ\�RI�D�UXUDO�SHUVRQ�LQ�
WKH� XUEDQ� SRSXODWLRQ� �WKDW� LV�� LQ� IDFW�� PDUJLQDOL]HG��� ,Q� IDFW�� WKLV� LV� D� UHJLRQDO�
³SRSXODWLRQ�ERPE´�

$Q�DGGLWLRQDO�FULWHULRQ�IRU�RXU�DQDO\VLV�LV�WKH�VKDUH�RI�\RXWK��+HUH��ZH�DOVR�
REVHUYH�D�KLJK�VKDUH�RI�\RXWK�LQ�D�QXPEHU�RI�FLWLHV��*UR]Q\��.KDVDY�<XUW��1D]UDQ��
RYHU� ���� RI� WKH� FLW\¶V� SRSXODWLRQ��� ZKLFK� LV� FRQVLGHUHG� D� IDFWRU� WKDW� FUHDWHV� D�
SRWHQWLDO�IRU�DOO�NLQGV�RI�VRFLR�SROLWLFDO�GLVDVWHUV��LQ�IDFW��WKLV�FDQ�EH�GHVFULEHG�DV�D�
�SRWHQWLDOO\� H[SORVLYH� DWPRVSKHUH��� 7KH� VLWXDWLRQ� LV� VDYHG� RQO\� E\� WKH� PLJUDWLRQ�
RXWIORZ� RI� \RXWK� EXW� LQ� VRPH� FLWLHV�� LW� HLWKHU� GRHV� QRW� H[LVW� DW� DOO� �IRU� H[DPSOH��
.DVSL\VN�� 1D]UDQ�� RU� LV� PLQLPDO� �IRU� H[DPSOH�� .KDVDY�<XUW�� 'HUEHQW�� �5HJLRQX�
5RVVLL��������
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&KDUDFWHULVWLFV�RI�WKH�VRFLR�HFRQRPLF�VLWXDWLRQ�LQ�WKH�1RUWK�&DXFDVLDQ�
UHJLRQV� $OO�RI�WKH�DERYH�VSHFLILF�IHDWXUHV�RI�WKH�GHPRJUDSKLF�GHYHORSPHQW�RI�WKH�
1RUWK� &DXFDVLDQ� UHSXEOLFV� DUH� VXSHULPSRVHG� RQ� DQ� XQIDYRUDEOH� VRFLR�HFRQRPLF�
VLWXDWLRQ��7KH�LQGLFDWHG�UHJLRQV�VWDWLVWLFDOO\�VKRZ�WKH�IROORZLQJ��ORZ�DYHUDJH�VDODU\�
LQ� WKH� UHJLRQ� �DSSUR[LPDWHO\� ���� ORZHU� WKDQ� WKH� QDWLRQDO� DYHUDJH��� ORZ� KRXVLQJ�
SURYLVLRQ��,QJXVKHWLD�� �����&KHFKQ\D�� �����'DJHVWDQ�� �����.DUDFKD\�&KHUNHVVLD�
DQG� .DEDUGLQR�%DONDULD� � ���� RI� DOO�5XVVLDQ� LQGLFDWRUV��� D� KLJK� VKDUH� RI� WKH�
SRSXODWLRQ�ZLWK�LQFRPHV�EHORZ�WKH�VXEVLVWHQFH�OHYHO��,QJXVKHWLD�������.DEDUGLQR�
%DONDULD�DQG�.DUDFKD\�&KHUNHVVLD� � �����&KHFKQ\D� � ����� LQ�JHQHUDO� LQ�5XVVLD� �
������WKH�XQHPSOR\PHQW�UDWH�LV ����WLPHV�KLJKHU�WKDQ�LQ�WKH�FRXQWU\�DV�D�ZKROH��LQ�
WKH�5XVVLDQ�)HGHUDWLRQ�� �����RI�WKH�HFRQRPLFDOO\�DFWLYH�SRSXODWLRQ���WKH�OHYHO�RI�
VRFLDO� VXSSRUW� �XS� WR� WKHUH� DUH� IHGHUDO� EXGJHW� H[SHQGLWXUHV� SHU� LQKDELWDQW�� LQ� DOO�
UHSXEOLFV�� H[FHSW� WKH� &KHFKHQ� 5HSXEOLF�� LV� ORZHU� WKDQ� DOO�5XVVLDQ� LQGLFDWRUV�
�PRUHRYHU��LQ�'DJHVWDQ�DQG�,QJXVKHWLD�LW�LV�DOPRVW���WLPHV�ORZHU���WKH�OHYHO�RI�PHGLFDO�
FDUH�LQ�'DJHVWDQ��,QJXVKHWLD��DQG�&KHFKQ\D�DUH��������ORZHU�WKDQ�WKH�QDWLRQDO�OHYHO��

���'LVFXVVLRQ

7KH� SUHVHQWHG� VWXGLHV� VKRZHG� WKDW� JHQGHU� VLJQLILFDQWO\� GLIIHUHQWLDWHV�
FKLOGUHQ� LQ� WKH�HDUO\�GHYHORSPHQW�RI� UHDGLQJ�VNLOOV��'LIIHUHQFHV�EHWZHHQ�JLUOV�DQG�
ER\V�ZHUH�REVHUYHG�EHWZHHQ�WKH�PLGGOH�RI�]HUR�JUDGH�DQG�WKH�PLGGOH�RI�ILUVW�JUDGH��
,Q� WKDW� SHULRG�� JLUOV� REWDLQHG� KLJKHU� VFRUHV� WKDQ� ER\V� LQ� WKH� UDWH� DQG� DFFXUDF\� RI�
UHDGLQJ�ZRUG�DQG�SVHXGR�ZRUGV�RI�GLIIHUHQW�OHQJWK�DQG�WKXV�RI�GLIIHUHQW�GHJUHH�RI�
GLIILFXOW\��7KH�DVVHVVPHQWV�DUH�LQ�DFFRUGDQFH�ZLWK�UHSRUWV�SUHVHQWHG�E\�PDQ\�DXWKRUV�
�&KDWWHUML��������%HORZ��6NLQQH��5HDUULQJWRQ��	�6RUUHOO���������+RZHYHU��WKH\�GR�QRW�
FRQILUP� WKH� UHSRUWV� E\� 3ROLVK� UHVHDUFKHUV� �:URĔVND�� ������ ZLWK� WKH� H[FHSWLRQ� RI�
:áRGHN�&KURQRZVND� �������� ZKRVH� DVVHVVPHQWV� DUH� LQ� DFFRUGDQFH� ZLWK� WKH�
SUHVHQWHG�VWXGLHV�LQ�WHUPV�RI�WKH�DGYDQWDJH�RI�JLUOV�RQ�WKH�RQVHW�RI HGXFDWLRQ�DV�ZHOO�
DV�WKH�REVHUYHG�WHQGHQF\�WR�HYHQ�RXW�GLIIHUHQFHV�EHWZHHQ�FKLOGUHQ��7KH�DQDO\VLV�RI�
VWDELOLW\� GLIIHUHQFHV� EHWZHHQ� JLUOV¶� DQG� ER\V¶� DFKLHYHPHQWV� LQ� UHDGLQJ� UDWH� DQG�
DFFXUDF\� PHDVXUHG� ILYH� WLPHV� LQ� WKH� SHULRG� FRYHUHG� E\� WKH� VWXG\� UHYHDOHG� LWV�
LQFRQVLVWHQW�SLFWXUH��GHSHQGHQW�RQ�WKH�DSSOLHG�NLQG�RI�PHDVXUH�DQG�PDWHULDO�XVHG�LQ�
WKH�VWXG\��'LIIHUHQFHV�LQ�WKH�UDWH�RI�UHDGLQJ�EHWZHHQ�FKLOGUHQ�DSSHDUHG�WR�EH�VWDEOH�
LQ�PRVW�FDVHV��:KHUHDV�GLIIHUHQFHV�LQ�WKH�DFFXUDF\�RI�UHDGLQJ�UHPDLQHG�DW�WKH�VLPLODU�
OHYHO�LQ�WKH�FRXUVH�RI�IRXU�VXFFHVVLYH�PHDVXUHV�DQG�GLPLQLVKHG�FRQVLGHUDEO\�LQ�WKH�
ODVW�� ILIWK�PHDVXUH� IDOOLQJ� LQ� WKH�PLGGOH� RI� ILUVW� JUDGH��7KH� GLIIHUHQFHV� LQ� UHDGLQJ�
DFFXUDF\�GLPLQLVKHG�DV�D�UHVXOW�RI�WKH�VORZHU�UDWH�RI�JURZWK�LQ�DFFXUDF\�DPRQJ�JLUOV�
DQG�DW� WKH�VDPH�WLPH�WKH�LQFUHDVHG�JURZWK�RI�DFFXUDF\�DPRQJ�ER\V�LQ�FRPSDULVRQ�
ZLWK�HDUOLHU�PHDVXUHV�

7KLV� NLQG� RI� UHVXOW� VXSSRUWV� WKH� UHSRUWV� E\� UHVHDUFKHUV� �&DPDUDWD� 	�
:RRGFRFN��������ZKR�SURYH�WKDW�JHQGHU�UHODWHG�GLIIHUHQFHV�DUH�GHWHUPLQHG�E\�WKH�
UDWH�RI LQIRUPDWLRQ�SURFHVVLQJ��$V�UHYHDOHG�WKH�SUHVHQW�VWXG\��LQ�WDVNV�RI�OLPLWHG�WLPH�
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JLUOV� REWDLQHG� VLJQLILFDQWO\� KLJKHU� VFRUHV� WKDQ� ER\V�� 0RUHRYHU�� WKH� VLJQLILFDQW�
GLIIHUHQFHV�EHWZHHQ�FKLOGUHQ�SHUVLVWHG�LQ�GHFRGLQJ�UHODWLYHO\�VLPSOH�PDWHULDO�WKDW�LV�
RQH DQG�WZR�V\OODEOH�ZRUGV�DQG�SVHXGR�ZRUGV��7KH�REVHUYDWLRQ�FRQILUPV�WKDW�ER\V�
GR�ZRUVH�LQ�VLPSOH�WDVNV��LQ�ZKLFK�SHUIRUPDQFH�WLPH�LV�WDNHQ�LQWR�DFFRXQW��5HDGLQJ�
RQH�V\OODEOH�ZRUGV�LQ�WKH�PLGGOH�RI�ILUVW�JUDGH�ZDV�VR�HDV\�IRU�FKLOGUHQ�WKDW�WKH�FHLOLQJ�
HIIHFW� ZDV� REVHUYHG�� ZKLOH� WKDW� ZDV� QRW� WKH� FDVH� ZLWK� GLIILFXOW� PDWHULDO�� *HQGHU�
GLIIHUHQFHV�LQ�WKH�UDWH�RI�UHDGLQJ�WKUHH�V\OODEOH�ZRUGV�DQG�SVHXGRZRUGV�ZKLFK�ZHUH�
WKH�ORQJHVW��VR�WKH�PRVW�GLIILFXOW��GLPLQLVKHG�LQ�WKH�PLGGOH�RI�ILUVW�JUDGH��,QFUHDVLQJ�
DELOLWLHV�RI�ER\V�LQ�UHDGLQJ�DFFXUDF\�FRQWULEXWHG�WR�WKH�LPSURYHPHQW�RI�WKHLU�VFRUHV�
LQ�WKH�UDWH�RI�UHDGLQJ�GLIILFXOW�ZRUGV��7KH�UDWH�RI�UHDGLQJ�GLG�QRW�LQIOXHQFH�WKH�OHYHO�
RI�DFFXUDF\�LQGLFDWRU��EHFDXVH�DFFXUDF\�ZDV�XQGHUVWRRG�DV�WKH�SURSRUWLRQ�RI�ZRUGV�
DQG�SVHXGR�ZRUGV�UHDG�FRUUHFWO\�WR�DOO�ZRUGV�DQG�SVHXGR�ZRUGV�UHDG�LQ�D�JLYHQ�WLPH��
:KLOH�LQ�WKH�UDWH�RI�UHDGLQJ��RQO\�ZRUGV�UHDG�FRUUHFWO\�LQ�RQH�PLQXWH�ZHUH�FRXQWHG��
WKXV�FRQVLGHULQJ�QRW�RQO\�WKH�UDWH�EXW�DOVR�WKH�DFFXUDF\�RI�UHDGLQJ��7KHUHE\��WKH�IDVWHU�
LQFUHDVLQJ�DELOLW\�WR�UHDG�FRUUHFWO\�LQ�ER\V�KDG�D�IDYRUDEOH�LQIOXHQFH�RQ�WKH�VFRUHV�
REWDLQHG�E\�WKHP�LQ�WKH�UDWH�RI�UHDGLQJ��6R��WKHUH�LV�D�FKDQFH�WKDW�ZLWK�WKLV�NLQG�RI�
FRXQWLQJ�� VFRUHV� LQ� WKH� UDWH� RI� UHDGLQJ� DPRQJ� FKLOGUHQ� LQ� WKH� VXFFHVVLYH� \HDUV� RI�
HGXFDWLRQ�ZLOO�DOVR HYHQ�RXW�WKDW�LV�ZK\�VRPH�VWXGLHV�RI�ILUVW�� WKLUG�JUDGH�FKLOGUHQ�
GLG�QRW�UHYHDO�VLJQLILFDQW�GLIIHUHQFHV��

7KHUH�PLJKW�EH�PDQ\�FDXVHV��7KH�SUHVHQWHG�VWXG\�VKRZHG�WKDW�WKH�VFRUHV�
FRQFHUQLQJ� WKH� VWDELOLW\� RI� GLIIHUHQFHV� EHWZHHQ� ER\V� DQG� JLUOV� PLJKW� EH� GLIIHUHQW�
EHFDXVH� WKH\� GHSHQG� RQ� WKH� NLQG� RI� PHDVXUH� XVHG� LQ� HDUO\� UHDGLQJ� DFKLHYHPHQW��
7DNLQJ�LQWR�DFFRXQW�WKH�WLPH�IDFWRU�LQ�WDVNV�JLYHQ�WR�FKLOGUHQ�FRQWULEXWHV�WR�LQGLFDWLQJ�
ELJJHU� GLIIHUHQFHV� LQ� IDYRU� RI� JLUOV�� 7KH� UDWH� DQG� DFFXUDF\� RI� UHDGLQJ� FDQ� EH�
XQGHUVWRRG�DQG�PHDVXUHG�GLIIHUHQWO\��VR�LW�FDQ�DIIHFW�FKLOGUHQ¶V�VFRUHV��7KH�NLQG�RI�
PDWHULDO�XVHG�LQ�WKH�WDVNV�DQG�WKH�GHJUHH�RI�LWV�GLIILFXOW\�PD\�DOVR�GLIIHUHQWLDWH�VFRUHV��

&KLOGUHQ�REWDLQHG�KLJKHU�VFRUHV�LQ�UHDGLQJ�ZRUGV�WKDQ�SVHXGR�ZRUGV�ZKLFK�
FDQ� LQGLFDWH WKDW� ILUVWO\� WKH\�XVHG�QRW�RQO\�SKRQRORJLFDO� VWUDWHJLHV�EXW�DOVR�JOREDO�
VWUDWHJLHV�DQG�VHFRQGO\�WKDW�WKH�PHDQLQJ�RI�ZRUGV�KDG�D�GHILQLWHO\�IDYRUDEOH�LQIOXHQFH�
RQ�FKLOGUHQ¶V�DFKLHYHPHQWV�LQ�UHDGLQJ��5HJDUGOHVV�RI�WKLV��FXUYHV�LOOXVWUDWLQJ�DYHUDJH�
VFRUHV�REWDLQHG�E\�FKLOGUHQ�LQ�WKH�DFFXUDF\�DQG�UDWH�RI�UHDGLQJ�DUH�VLPLODU�LUUHVSHFWLYH�
RI�ZKHWKHU�WKH\�UHIHU�WR�ZRUGV�RU�SVHXGR�ZRUGV��7KH�NLQG�RI�PDWHULDO�LQ�FRQWUDVW�ZLWK�
WKH�GHJUHH�RI�LWV�GLIILFXOW\�GLG�QRW�KDYH�DQ�LQIOXHQFH�RQ�WKH�VWDELOLW\�RI�GLIIHUHQFHV�LQ�
WKH�UDWH�DQG�DFFXUDF\�RI�UHDGLQJ�DPRQJ�ER\V�DQG�JLUOV��

7KH� UHVXOWV� REWDLQHG� LQ� WKH� SUHVHQW� VWXG\� DUH� LQ� DFFRUGDQFH� ZLWK� UHVXOWV�
REWDLQHG�E\�UHVHDUFKHUV��H�J��%HORZ�HW�DO���������ZKR�VKRZHG�HTXDOL]LQJ�RI�JHQGHU�
UHODWHG�GLIIHUHQFHV�REVHUYHG�LQ�WKH�SUH�VFKRRO�SHULRG��+RZHYHU��WKLV�VWXG\�FRQWUDGLFWV�
WKRVH�VKRZLQJ�WKDW�LQ�FRPSDULVRQ�ZLWK�WKH�SUH�VFKRRO��GLIIHUHQFHV�EHWZHHQ�JLUOV�DQG�
ER\V�DW� IXUWKHU�OHYHOV�RI�HGXFDWLRQ�LQFUHDVH�RU�SHUVLVW�DW�VLPLODU�OHYHO��&DPDUDWD�	�
:RRGFRFN��������&KDWWHUML��������
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���&RQFOXVLRQV

6LJQLILFDQW�GLIIHUHQFHV�RI�VFRUHV�LQ�IDYRU�RI�JLUOV�LQ�SUH�VFKRRO�DFKLHYHPHQWV�
LQ�UHDGLQJ�VXSSRUW�WKH�WKHRULHV�SURYLQJ�WKDW�DW�WKH�HDUO\�VWDJHV�RI�GHYHORSPHQW��WKH�
GLIIHUHQFHV�EHWZHHQ�JLUOV�DQG�ER\V�DUH�FRQGLWLRQHG�E\�ELRORJLFDO�IDFWRUV��2Q�WKH�RQVHW
RI� IRUPDO� OHDUQLQJ� WR� UHDG� JLUOV� DUH� LQ� PRUH� IDYRUDEOH� SRVLWLRQ� WKDQ� ER\V� ZKLFK�
FRQWULEXWHV�WR�WKHLU�EHWWHU�VFRUHV�LQ�UHDGLQJ�DV�LW�ZDV�UHYHDOHG�LQ�PDQ\�VWXGLHV��,Q�WKH�
ILUVW�JUDGH� GLIIHUHQFHV� EHWZHHQ� FKLOGUHQ� GLPLQLVK�� SUREDEO\� DV� D� UHVXOW� RI�
GHYHORSPHQW ZKLFK�VORZV�GRZQ�LQ�JLUOV�EXW�VWDUWV�WR�VSHHGV�XS�LQ�ER\V�ZKLFK�FOHDUO\�
UHIOHFWHG�LQ�UHDGLQJ�DFFXUDF\�LQ�WKH�PLGGOH�RI�WKH�ILUVW�JUDGH��2WKHU�IDFWRUV��VXFK�DV�
WKH�SKRQLFV�DSSURDFK�LQ�OHDUQLQJ�WR�UHDG��ZKLFK�LQ�WKH�YLHZ�RI�-RKQVWRQ�	�:DWVRQ�
������� LV� SDUWLFXODUO\� EHQHILFLDO� IRU� ER\V�� FDQ� FRQWULEXWH� WR� HTXDOL]LQJ� GLIIHUHQFHV�
EHWZHHQ� ER\V� DQG� JLUOV�� 7KDW� LV�ZK\�� VLJQLILFDQW� GLIIHUHQFHV�PLJKW� QRW� KDYH� EHHQ�
IRXQG� LQ�3ROLVK�FKLOGUHQ� LQ� LQLWLDO�JUDGHV�RI�SULPDU\�VFKRRO��6WXGLHV�RI�FKLOGUHQ� LQ�
IXUWKHU� JUDGHV� VKRZ� D� FOHDU� DGYDQWDJH� RI� JLUOV�� ,W� FDQ� EH� WKRXJKW� WKDW� WKH� LQLWLDO�
GLIIHUHQFHV� FDXVHG� ELRORJLFDO� IDFWRUV� LQ� WKH� VXFFHVVLYH� \HDUV� RI� HGXFDWLRQ� DUH�
PRGLILHG�E\�RYHUODSSLQJ�VRFLR�FXOWXUDO�IDFWRUV��ZKLFK�DV�FRQFHUQV�UHDGLQJ��ZRUN�LQ�
IDYRU�RI�JLUOV�WR�D�FRQVLGHUDEOH�GHJUHH��VLPLODUO\�WR�ELRORJLFDO�IDFWRUV�DW�HDUOLHU�VWDJHV��
,QFRQVLVWHQW�UHSRUWV�RQ�JHQGHU�UHODWHG�GLIIHUHQFHV�LQ�WKH�HDUO\�SHULRG�RI�OHDUQLQJ�WR�
UHDG�DQG�WKHLU�VWDELOLW\�LQ�WKH�FRXUVH�RI�HGXFDWLRQ�DULVH�IURP�WKH�FRPSOH[�FKDUDFWHU�RI�
WKH�SUREOHP��7KHUHIRUH��LW�LV�LPSRUWDQW�WR�FRQWLQXH�UHVHDUFK�RI�WKH�LVVXH�FRQVLGHULQJ�
DOO�VWDJHV�RI�HGXFDWLRQ�DV�ZHOO�DV�GLIIHUHQW�ZD\V�RI�VNLOOV�DVVHVVPHQW�FRQQHFWHG�ZLWK�
HIILFLHQW� UHDGLQJ�� 7KLV� ZLOO� HQDEOH� XQGHUWDNLQJ� DFWLYLWLHV� DLPHG� DW� JLYLQJ� HTXDO�
RSSRUWXQLWLHV�WR�ER\V�LQ OHDUQLQJ�WR�UHDG�HIIHFWLYHO\��

6XPPLQJ�XS��LW�FDQ�EH�VWDWHG�WKDW�PRGHUQ�FRQIOLFWV�LQ�WKH�1RUWK�&DXFDVXV��
LQ� SDUWLFXODU� LQ� ,QJXVKHWLD� DQG� 'DJHVWDQ�� DVVRFLDWHG�� DV� LV� NQRZQ�� ZLWK� FKDQJLQJ�
ERUGHUV��DUH�SULPDULO\�GXH�WR�WKH�GHPRJUDSKLF�FKDUDFWHULVWLFV�RI�WKH�UHJLRQV�DQG�WKH�
RQJRLQJ�GHPRJUDSKLF�SURFHVVHV��7KH�UHJLRQV�RI�WKH�1RUWK�&DXFDVXV�FRQWLQXH�WR�EH�
³H[SORVLYH� WHUULWRULHV´� LQVLGH� 5XVVLD�� WKH� FRQIOLFW� SRWHQWLDO� UHPDLQV� DQG� FDQ� EH�
WULJJHUHG� E\� DQ\� VLJQLILFDQW� UHDVRQ� �WKLV� ZDV� VKRZQ� E\� WKH� VLWXDWLRQ� ZLWK� WKH�
GHPDUFDWLRQ�RI�ERUGHUV�ZLWK�&KHFKQ\D�LQ�WKHVH�UHJLRQV���

7KHVH�ULVNV�FDQ�EH�RYHUFRPH�ZLWK�WZR�WRROV��)LUVWO\��E\�LPSURYLQJ�WKH�VRFLR�
HFRQRPLF�VLWXDWLRQ�DQG�EULGJLQJ�WKH�VRFLR�HFRQRPLF�³JDS´�ZLWK�WKH�UHVW�RI�5XVVLD��
VHFRQGO\�� E\� VWLPXODWLQJ� LQWHUQDO� DQG� H[WHUQDO� PLJUDWLRQ� IURP� WKHVH� UHJLRQV��
+RZHYHU�� WKHVH� IHDWXUHV� KDYH� WKHLU� OLPLWDWLRQV�� ,Q� SDUWLFXODU�� LQFUHDVHG� HFRQRPLF�
VXSSRUW�IRU�WKH�UHJLRQV�RI�WKH�1RUWK�&DXFDVXV�PD\�PHHW�GLVFRQWHQW�DQG�UHVLVWDQFH�LQ�
RWKHU�UHJLRQV�RI�WKH�FRXQWU\��ZKHUH�WKH�VORJDQ�³6WRS�IHHGLQJ�WKH�&DXFDVXV�´�,V�DOUHDG\�
TXLWH�SRSXODU��0LJUDWLRQ� IURP�WKH�UHJLRQV�RI� WKH�1RUWK�&DXFDVXV� WR�RWKHU�5XVVLDQ�
UHJLRQV�RIWHQ�SURYRNHV�FRQIOLFWV�ZLWK�ORFDO�UHVLGHQWV��HYHQ�ZLWK�ORFDO�0XVOLPV��DV�LW�
UHFHQWO\�KDSSHQHG�LQ�%DVKNRUWRVWDQ��ZKHUH�WKHUH�ZDV�D FRQIOLFW�EHWZHHQ�%DVKNLUV�DQG�
&KHFKHQV�



���� _�3URFHHGLQJV�RI�WKH��WK�,QWHUQDWLRQDO�&RQIHUHQFH�RQ�$SSOLHG�/LQJXLVWLFV�,VVXHV��6DLQW�3HWHUVEXUJ��
5XVVLD��6XPPHU�DQG�$XWXPQ ����

$FNQRZOHGJPHQWV

7KH�ZRUN� LV�SHUIRUPHG�DFFRUGLQJ� WR� WKH�5XVVLDQ�*RYHUQPHQW�3URJUDP�RI�
&RPSHWLWLYH�*URZWK�RI�.D]DQ�)HGHUDO�8QLYHUVLW\�

7KH�DUWLFOH�LV�SUHSDUHG�ZLWK�WKH�ILQDQFLDO�VXSSRUW�RI�WKH�5XVVLDQ�)RXQGDWLRQ�
IRU�%DVLF�5HVHDUFK��5)%5��DQG�*RYHUQPHQW�RI�WKH�5HSXEOLF�RI�7DWDUVWDQ�ZLWKLQ�WKH�
VFLHQWLILF�SURMHFW�ʋ��������������

5HIHUHQFHV

$UD~MR��/���0RUDLV��-���	�&RVWD��$����������$VVHVVPHQWV�RI�UHDGLQJ�FRPSUHKHQVLRQ��
GLIIHUHQW� PHDVXUHV�� GLIIHUHQW� H[SODQDWRU\� YDULDEOHV� DQG� DFKLHYHPHQW�� /��
(GXFDWLRQDO�6WXGLHV�LQ�/DQJXDJH�DQG�/LWHUDWXUH�����������

%HORZ�� -�� /��� 6NLQQHU�� &�� +��� )HDUULQJWRQ�� -�� <��	� 6RUUHOO�� &�� $�� �������� *HQGHU�
GLIIHUHQFHV� LQ� HDUO\� OLWHUDF\�� $QDO\VLV� RI� NLQGHUJDUWHQ� WKURXJK� ILIWK�JUDGH�
G\QDPLF� LQGLFDWRUV� RI� EDVLF� HDUO\� OLWHUDF\� VNLOOV� SUREHV�� 6FKRRO� 3V\FKRORJ\�
5HYLHZ������������±����

&DPDUDWD�� 6��� 	� :RRGFRFN�� 5�� �������� 6H[� GLIIHUHQFHV� LQ� SURFHVVLQJ� VSHHG��
'HYHORSPHQWDO�HIIHFWV�LQ�PDOHV�DQG�IHPDOHV��,QWHOOLJHQFH���������±����

&KDWWHUML��0����������5HDGLQJ�DFKLHYHPHQW�JDSV��FRUUHODWHV��DQG�PRGHUDWRUV�RI�HDUO\�
UHDGLQJ�DFKLHYHPHQW��(YLGHQFH�IURP�WKH�(DUO\�&KLOGKRRG�/RQJLWXGLQDO�6WXG\�
�(&/6��NLQGHUJDUWHQ�WR�ILUVW�JUDGH�VDPSOH��-RXUQDO�RI�(GXFDWLRQDO�3V\FKRORJ\��
�������±����

'HPRJUDILFKHVNLL�H]KHJRGQLN�5RVVLL��������� 6WDWLVWLFKHVNLL�6ERUQLN� 0RVFRZ�

(OOH\�� :�%�� ��������+RZ� LQ� WKH� ZRUOG� GR� VWXGHQWV� UHDG"� ,($� 6WXG\� RI� 5HDGLQJ�
/LWHUDF\��7KH�+DJXH��,($�

*ROGVWRQH�� -�� $�� �������� 'HPRJUDSKLF� 6WUXFWXUDO� 7KHRU\�� ��� <HDUV�
2Q� &OLRG\QDPLFV� �����������

+DUODDU��1���6SLQDWK��)��0���'DOH��3��6���	3ORPLQ��5����������*HQHWLF�LQIOXHQFHV�RQ�
HDUO\�ZRUG� UHFRJQLWLRQ� DELOLWLHV� DQG�GLVDELOLWLHV�� D� VWXG\�RI���\HDU�ROG� WZLQV��
-RXUQDO�RI�&KLOG�3V\FKRORJ\�DQG�3V\FKLDWU\����������������

-DV]F]\V]\Q� (�� �������� 0RGHOV� RI� UHDGHUVKLS� HGXFDWLRQ� LQ� NLQGHUJDUWHQ� DQG�
UHDGLQHVV� IRU� UHDGLQJ� DQG� UHDGLQJ� VNLOOV� RI� VL[�\HDU�ROG� FKLOGUHQ��%LDá\VWRN��
7UDQV�+XPDQD�

-RKQVRQ�� 7�� 0��� 	� *ULP�� %�� -�� ������� 7KH� :RUOG
V� 5HOLJLRQV� LQ� )LJXUHV�� $Q�
,QWURGXFWLRQ�WR�,QWHUQDWLRQDO�5HOLJLRXV�'HPRJUDSK\��-RKQ�:LOH\�	�6RQV�

-XNHV��0���9DJK��6�9��	�.LP�<�6����������'HYHORSPHQW�RI�DVVHVVPHQWV�RI�UHDGLQJ�
DELOLW\� DQG� FODVVURRP� EHKDYLRU�� $� UHSRUW� SUHSDUHG� IRU� WKH� :RUOG� %DQN��
5HWULHYHG�IURP�KWWS���GGSH[W�ZRUOGEDQN�RUJ�(G6WDWV�.(1ZS���SGI

.OLQJHU��'��$���6KXOKD��/��$���:DGH�:RROOH\��/����������7RZDUGV�DQ�XQGHUVWDQGLQJ�
RI�JHQGHU�GLIIHUHQFHV�LQ�OLWHUDF\�DFKLHYHPHQW��/LWHUDWXUH�5HYLHZ��2QWDULR��7KH�
(GXFDWLRQ�4XDOLW\�DQG�$FFRXQWDELOLW\�2IILFH��(4$2��
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.UDVRZLF]�.XSLV��*����������5R]ZyMPHWDMĊ]\NRZ\�D�RVLąJQLĊFLD�Z�F]\WDQLX�X�G]LHFL�
����OHWQLFK��0HWDOLQJXLVWLF�GHYHORSPHQW�DQG�UHDGLQJ�DFKLHYHPHQW�RI�����\HDU�
ROG�FKLOGUHQ���/XEOLQ��:\GDZQLFWZR�80&6�

/RJDQ�� 6��� 	� -RKQVWRQ�� 5�� �������� ,QYHVWLJDWLQJ� JHQGHU� GLIIHUHQFHV� LQ� UHDGLQJ��
(GXFDWLRQDO�5HYLHZ������������±����

0F*HRZQ� 6���*RRGZLQ��+���+HQGHUVRQ��1��	�:ULJKW��3����������*HQGHU�GLIIHUHQFHV�
LQ�UHDGLQJ�PRWLYDWLRQ��'RHV�VH[�RU�JHQGHU� LGHQWLW\�SURYLGH�D�EHWWHU�DFFRXQW"�
-RXUQDO�RI�5HVHDUFK�LQ�5HDGLQJ������������±����
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