
&/$665220�127(6�
(',7('� %<�*��%��7+RP$V��0DVVDFKXVHWWV�,QVWLWXWH�RI�7HFKQRORJ\�

$OO�PDWHULDO�IRU�WKLV�GHSDUWPHQW�VKRXOG�EH�VHQW�WR�*��%��7KRPDV��'HSDUWPHQW�RI�0DWKH��
PDWLFV��0DVVDFKXVHWWV�,QVWLWXWH�RI�7HFKQRORJ\��&DPEULGJH�����0DVV��

7+(�0$7+(0$7,&$/�75$,1,1*�2)�(1*,1((56
�

5$/3+�+8//��3XUGXH�8QLYHUVLW\�

7KH�0DWKHPDWLFDO�$VVRFLDWLRQ�RI�$PHULFD�KDV�UHFHQWO\�LQWURGXFHG�LQWR�LWV�
SURJUDPV�IRU�WKH�DQQXDO�VXPPHU�PHHWLQJV�D�VHULHV�RI�V\PSRVLD�RQ�WRSLFV�UHODWHG�
WR�WKH�WHDFKLQJ�RI�PDWKHPDWLFV��7KH�ILUVW�V\PSRVLXP�ZDV�KHOG�LQ�6HSWHPEHU�RI�
ODVW�\HDU�DW�WKH�8QLYHUVLW\�RI�0LQQHVRWD�RQ�WKH�TXHVWLRQ��:KDW�VKRXOG�ZH�WHDFK�
RXU�XQGHUJUDGXDWH�PDMRUV�LQ�PDWKHPDWLFV��ZLWK�VSHFLDO�UHIHUHQFH�WR�WKHLU�VXEVH��
TXHQW�HPSOR\PHQW�LQ�LQGXVWU\"�7KH�VHFRQG�V\PSRVLXP�ZDV�KHOG�RQ�6HSWHPEHU����
������DW�0LFKLJDQ�6WDWH�&ROOHJH�RQ�WKH�VXEMHFW��7KH�PDWKHPDWLFDO�WUDLQLQJ�RI�
HQJLQHHUV��ZLWK�3URIHVVRU�5DOSK�+XOO��+HDG�RI�WKH�3XUGXH�'HSDUWPHQW�RI�0DWK��
HPDWLFV��DFWLQJ�DV�FKDLUPDQ��7KUHH�LQYLWHG�VSHDNHUV�SUHVHQWHG�SUHSDUHG�WDONV�
RI�DERXW�WZHQW\�ILYH�PLQXWHV�HDFK�RQ�WKUHH�GLIIHUHQW�DVSHFWV�RI�WKH�VXEMHFW��7KH�
WDONV�ZHUH�IROORZHG�E\�DQ�H[WHQGHG�DQG�OLHYHO\�GLVFXVVLRQ��

7KH�ILUVW�DQG�WKLUG�VSHDNHUV�ZHUH�3URIHVVRU�(�� %��$OOHQ�RI�WKH�'HSDUWPHQW�
RI�0DWKHPDWLFV��5HQVVHODHU�3RO\WHFKQLF�,QVWLWXWH��ZKR�VSRNH�RQ�0DWKHPDWLFV�
DQG�WKH�HQJLQHHULQJ�FXUULFXOXP��DQG�3URIHVVRU�(OL]DEHWK�6��6RNROQLNRII��RI�WKH�
'HSDUWPHQW�RI�0DWKHPDWLFV��8QLYHUVLW\�RI�:LVFRQVLQ��ZKR�VSRNH�RQ�3UREOHPV�
RI�PDWKHPDWLFLDQV�ZKR�WHDFK�HQJLQHHUV��7KHVH�VSHDNHUV�HPSKDVL]HG�WKH�IDFW�WKDW�
WKH�PDWKHPDWLFDO�WUDLQLQJ�RI�HQJLQHHUV�LV�D�MRLQW�UHVSRQVLELOLW\�RI�WKH�IDFXOW\�RI�
HQJLQHHULQJ�DQG�RI�WKH�GHSDUWPHQW�RI�PDWKHPDWLFV��ZKLFK�PD\�EH�LQ�VRPH�RWKHU�
FROOHJH�RI�WKH�XQLYHUVLW\��7KH�WUDLQLQJ�FDQ�RQO\�EH�HIIHFWLYH�DV�D�UHVXOW�RI�FORVH�
FRRSHUDWLRQ�EHWZHHQ�WKH�6FKRROV�RI�(QJLQHHULQJ�DQG�'HSDUWPHQWV�RI�0DWKH��
PDWLFV��6XFK�FRRSHUDWLRQ�LV�JHQHUDOO\�IRXQG�LQ�RXU�XQLYHUVLWLHV�DQG�SUHVHQW�FRQ��
GLWLRQV�DUH�IDYRUDEOH�WR�VWLOO�FORVHU�FRRSHUDWLRQ��)RU�H[DPSOH��PRUH�DQG�PRUH�VWDII�
PHPEHUV�RI�VFKRROV�RI�HQJLQHHULQJ�KDYH�KDG�DGYDQFHG�PDWKHPDWLFDO�WUDLQLQJ��
UHFHQW�WH[WERRNV�LQ�HQJLQHHULQJ�VKRZ�D�WHQGHQF\�WR�GUDZ�PRUH�IUHTXHQWO\�RQ�
PDWKHPDWLFDO�LGHDV�DQG�FRQVHTXHQWO\�PRUH�RI�WKH�PDWKHPDWLFV�ZKLFK�KDV�WUD��
GLWLRQDOO\�EHHQ�SUHVHQWHG�LQ�FRXUVHV�RQ�WKH�FDOFXOXV�DQG�GLIIHUHQWLDO�HTXDWLRQV�
LV�DFWXDOO\�XVHG�LQ�HQJLQHHULQJ�FRXUVHV��2Q�WKH�RWKHU�KDQG��PDQ\�PDWKHPDWLFLDQV�
KDYH�ZRUNHG�GLUHFWO\�ZLWK�HQJLQHHUV�LQ�LQGXVWU\�RU�LQ�JRYHUQPHQW�UHVHDUFK�ODER��
UDWRULHV�VLQFH�WKH�EHJLQQLQJ�RI�:RUOG�:DU�,,�DQG�FRQVHTXHQWO\�DUH�PRUH�IDPLOLDU�
ZLWK�WKH�PDWKHPDWLFDO�QHHGV�RI�HQJLQHHUV��

9DULRXV�ZD\V�ZHUH�VXJJHVWHG�RI�GHYHORSLQJ�VWLOO�FORVHU�UHODWLRQVKLSV�EHWZHHQ�
GHSDUWPHQWV�RI�PDWKHPDWLFV�DQG�WKH�VFKRROV�RI�HQJLQHHULQJ��IRU�H[DPSOH��MRLQW�
VWDII�DSSRLQWPHQWV��H[FKDQJH�WHDFKLQJ�DVVLJQPHQWV�EHWZHHQ�VWDII�PHPEHUV��WKH�


�6\PSRVLXP��0DWKHPDWLFDO�$VVRFLDWLRQ�RI�$PHULFD��6HSWHPEHU����������0LFKLJDQ�6WDWH�&RO��
OHJH��

����

This content downloaded from 130.71.96.21 on Sat, 13 Jul 2013 21:01:45 PM
All use subject to JSTOR Terms and Conditions

http://www.jstor.org/page/info/about/policies/terms.jsp


����@� &/$665220� 127(6� ����

IDPLOLDUL]LQJ�RI�VWDII�PHPEHUV�ZLWK�WKH�HQJLQHHULQJ�FXUULFXOXP�RQ�WKH�RQH�KDQG�
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VFKRROV�RI�HQJLQHHULQJ�RU�LQ�VSHFLDO�SURJUDPV�VHW�XS�E\�WKHLU�HPSOR\HUV��LW�LV�D�
IXQGDPHQWDO�SUREOHP�RI�GHSDUWPHQWV�RI�PDWKHPDWLFV�WR�VHH�WR�LW�WKDW�WKH�PRVW�
HIIHFWLYH�SRVVLEOH�XVH�LV�PDGH�RI�WKH�WLPH�HQJLQHHUV�GHYRWH�WR�WKHLU�PDWKHPDWLFV�
FRXUVHV��
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WDLQHG�WKDW�WKH�PDWKHPDWLFDO�WUDLQLQJ�RI�HQJLQHHUV�VKRXOG�EH�EDVHG�SULPDULO\�
RQ�WKH�IDFW�WKDW�ZKHQHYHU�DQ�HQJLQHHU�DW�ZRUN�HPSOR\V�PDWKHPDWLFV�KH�PXVW�
XOWLPDWHO\�DUULYH�DW�D�QXPHULFDO�DQVZHU��7KLV�LV�WKH�FDVH�ZKHWKHU�WKH�QXPEHUV�
KH�VHHNV�DUH��IRU�H[DPSOH��PHUHO\�WKH�OXPSHG�FRQVWDQWV�RI�D�VLPSOH�HOHFWULFDO�
FLUFXLW�ZKLFK�LV�WR�KDYH�VRPH�SUHVFULEHG�SURSHUW\��RU�WKH�GHVLJQ�SDUDPHWHUV�RI�
D�PRUH�FRPSOLFDWHG�QHWZRUN�RU�VWUXFWXUH��RU��DW�D�VWLOO�KLJKHU�OHYHO��IUHTXHQWO\�
UHIHUUHG�WR�QRZDGD\V�DV� 2SHUDWLRQDO�5HVHDUFK��QXPEHUV�ZKLFK�UHSUHVHQW�WKH�
UHODWLYH�HIIHFWLYHQHVV�RI�FRPSOLFDWHG�V\VWHPV�LQYROYLQJ�PDFKLQHV�RU�ZHDSRQV��
PHQ��DQG��LQ�PLOLWDU\�VLWXDWLRQV��WDFWLFV�DQG�VWUDWHJ\��,W�LV�LPPDWHULDO�WR�WKH�
HQJLQHHU��DQG�HYHQ�PRUH�VR�WR�0DQDJHPHQW�RU�&RPPDQG��ZKHWKHU�WKHVH�QXP��
EHUV�DUH�DUULYHG�DW�XOWLPDWHO\�E\�WKH�VXEVWLWXWLRQ�RI�QXPHULFDO�YDOXHV�RI�YDULD��
EOHV�LQ��FORVHG�IRUPXODV���RU�RWKHUZLVH��SURYLGHG�WKH\�DUH�DV�DFFXUDWH�DV�WKH�
GDWD�SHUPLW��RU�DV�UHOLDEOH�DV�FDQ�EH�KRSHG�IRU�LQ�WKH�PRUH�FRPSOLFDWHG�VLWXD��
WLRQV��,Q�WKH�VLPSOHU�FDVHV��WKH�QXPEHUV�ZLOO�XOWLPDWHO\�EH�FKHFNHG�E\�WHVWLQJ�
WKH�FLUFXLW�RU�QHWZRUN��,Q�WKH�PRUH�FRPSOLFDWHG�FDVHV�RI�V\VWHPV�HYDOXDWLRQ��WKH�
WHVWLQJ�LV�PXFK�PRUH�GLIILFXOW��DV�LV�WKH�W\SH�RI�DQDO\VLV�LQYROYHG��,W�LV�IXUWKHU�
FKDUDFWHULVWLF�RI�PXFK�RI�WKH�PDWKHPDWLFDO�ZRUN�RI�DQ�HQJLQHHU�WKDW�LW�LV�EDVHG�
ODUJHO\�RQ�UHODWLYHO\�HOHPHQWDU\�PDWKHPDWLFDO�FRQFHSWV��DOWKRXJK�PRUH�VRSKLV��
WLFDWHG�PDWKHPDWLFDO�LGHDV�DUH�ILQGLQJ�PRUH�DQG�PRUH�DSSOLFDWLRQ�DW�WKH�SUHVHQW�
WLPH��

'U��+DUU\�VWDWHG�WKDW�LQ�KLV�RSLQLRQ�SUHVHQW�PDWKHPDWLFV�FRXUVHV�IRU�HQJL��
QHHUV�GR�QRW�JLYH�VXIILFLHQW�UHFRJQLWLRQ�WR�WKH�QXPHULFDO�DVSHFW�RI�WKH�HQJLQHHUV
�
PDWKHPDWLFDO�ZRUN��6SHFLILFDOO\��IRU�LQVWDQFH��KH�PDLQWDLQHG�WKDW�LQ�D� ILUVW�
FRXUVH�LQ�HOHPHQWDU\�GLIIHUHQWLDO�HTXDWLRQV��KH�ZRXOG�FRQVLGHU�DERXW�WZR�ZHHNV�
DV�VXIILFLHQW�IRU�WKH�FRQVLGHUDWLRQ�RI�GLIIHUHQWLDO�HTXDWLRQV�ZKLFK�FDQ�EH�VROYHG�
LQ��FORVHG�IRUP���DQG�WKDW�WKH�UHVW�RI�WKH�WLPH�VKRXOG�EH�GHYRWHG�WR�VROXWLRQ�E\�
QXPHULFDO�PHWKRGV��7KLV�SRLQW�ZDV�VHULRXVO\�FKDOOHQJHG�E\�VHYHUDO�RI�KLV�OLVWHQ��
HUV��:KLOH�LW�ZDV�DGPLWWHG�WKDW�WKH�HQJLQHHU�VHHNV�DOZD\V�D�QXPHULFDO�DQVZHU��
LW�ZDV�FODLPHG�WKDW�WKH�SURSHU�IXQFWLRQ�RI�WKH�PDWKHPDWLFV�GHSDUWPHQW�LV�WR�
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DFTXDLQW�WKH�HQJLQHHULQJ�VWXGHQW�ZLWK�EDVLF�PDWKHPDWLFDO�FRQFHSWV��WKDW�ZKLOH��
DGPLWWHGO\��PRVW�RI�WKH�SUREOHPV�LQ�RXU�HOHPHQWDU\�PDWKHPDWLFV�WH[WV�XVHG�E\�
HQJLQHHUV�ZHUH�QRW�RI�WKH�W\SH�WKH�HQJLQHHU�ZRXOG�EH�FDOOHG�XSRQ�WR�VROYH�DW�
ZRUN��WKH\�ZHUH�HVVHQWLDO�WR�WKH�GHYHORSLQJ�RI�KLV�XQGHUVWDQGLQJ�RI�WKH�PDWKH��
PDWLFDO�FRQFHSWV��WKDW�WKH�PDWKHPDWLFV�GHSDUWPHQWV�ZRXOG�QRW�KDYH�WLPH�LQ�
SUHVHQW�FRXUVHV�WR�GHYHORS�WKH�PDWKHPDWLFDO�FRQFHSWV�DQG�LQWURGXFH�ZRUN�RQ�
QXPHULFDO�PHWKRGV�DV�SURSRVHG�E\�'U��+DUU\��7KH�FRQWURYHUV\�KHUH�ZDV�VXP��
PDUL]HG�DV�FRYHULQJ�WKH�UHODWLYH�HPSKDVLV�ZKLFK�VKRXOG�EH�JLYHQ�LQ�PDWKHPDW��
LFV�FRXUVHV�IRU�HQJLQHHUV�WR�WKH�WKUHH�DVSHFWV�RI�PDWKHPDWLFV�LWVHOI��WKH�OLQJXLVWLF��
WKH�ORJLFDO��DQG�WKH�WHFKQLFDO�RU�FRPSXWDWLRQDO��RU��PRUH�EULHIO\��EHWZHHQ�WKH�
FRQFHSWXDO�DQG�WHFKQLFDO�DVSHFWV��7KH�UHVROXWLRQ�RI�WKH�TXHVWLRQ�VKRXOG�EH�D�
PDMRU�FRQFHUQ�RI�HQJLQHHULQJ�IDFXOWLHV�DQG�WHDFKHUV�RI�PDWKHPDWLFV��3UREDEO\�
VRPH�H[SHULPHQWDWLRQ�ZLOO�EH�UHTXLUHG�EHIRUH�JHQHUDOO\�DFFHSWDEOH�DQVZHUV�DUH�
DUULYHG�DW�� ,Q�WKLV�FRQQHFWLRQ��D��WZR�WUDFN��V\VWHP�IRU�HQJLQHHUV��RQH�HPSKDVL]��
LQJ�WKH�FRQFHSWXDO��WKH�RWKHU�WKH�WHFKQLFDO��DVSHFWV�RI�PDWKHPDWLFDO�WUDLQLQJ��
LV�XQGHU�FRQVLGHUDWLRQ�IRU�DQ�HDUO\�WULDO�LQ�DW�OHDVW�RQH�VFKRRO��
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