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7KLV�VWXG\�DLPV�WR�REVHUYH�WKH�GHYHORSPHQW�RI�WUDQVODWLRQ�VWXGLHV�WKURXJK�

WKUHH�FRQFHSWV�RI�GHVFULSWLYH� WUDQVODWLRQ�VWXGLHV��SURGXFW�EDVHG��SURFHVV�

EDVHG��DQG�IXQFWLRQDO�EDVHG�WUDQVODWLRQ�VWXGLHV��7KH�UHDGHUV�DUH�LQWURGXFHG�

WR� VRPH� IDPRXV� WUDQVODWLRQ� VFKRODUV� LQFOXGLQJ� WKHLU� YLHZ� RI� WUDQVODWLRQ�

VWXGLHV��$W�WKH�IXUWKHU�GLVFXVVLRQV��WKLV�VWXG\�OHWV�WKH�UHDGHUV�DFNQRZOHGJH�

WKH�PDLQ�LVVXHV�RQ�WUDQVODWLRQ�VWXGLHV��IRFXVLQJ�RQ�WKH�GHEDWH�RI�HTXLYDOHQFH�

YHUVXV� YDULDWLRQV� LQ� LQWHUWH[WXDO� WH[WV� DQDO\VLV�� 6RPH� WHQGHQFLHV� RI�

YDULDWLRQV�� VXFK� DV� GLIIHUHQW� JUDPPDU� DQG� VHQWHQFH� VWUXFWXUH�� GLJORVVLD�

OHDNDJH��DQG�SUDJPDWLF�FRQVLGHUDWLRQ�DUH�DOVR�SUHVHQWHG�WR�SUHVHQW�WR�ZKDW�

H[WHQW�YDULDWLRQV�RFFXU�GXULQJ�LQYHVWLJDWLRQ�SURFHVVHV��7KHUHIRUH��UHJDUGLQJ�

WKRVH� WHQGHQFLHV�� WKLV�VWXG\�LV�FORVHG�E\�WKH�GHVFULSWLRQ�RI�0DWWKLHVVHQ
V�

SURSRVDOV�DERXW�SRLQWV�RI�FRQVLGHUDWLRQ�WR�FRQVWUXFW�D�SDUDPHWHU�WR�PHDVXUH�

PHDQLQJ�YDULDWLRQV��7KLV�VWXG\�PD\�KHOS�WKRVH�ZKR�DUH�LQWHUHVWHG�WR�FRQGXFW�

WUDQVODWLRQ�UHVHDUFKHV�DQG�KHOS�WKHP�E\�JLYLQJ�RSWLRQV�RI�ZKLFK�WKHRULHV�LV�

EHQHILFLDO�WR�WKHLU�DQDO\VLV��

.H\�ZRUGV��WUDQVODWLRQ�VWXGLHV��YDULDWLRQV��LQWHUWH[WXDO�WH[WV�DQDO\VLV

,1752'8&7,21

� � ,W�LV�XQGRXEWHGO\�ULJKW�WKDW�WUDQVODWLRQ�LV�LPSRUWDQW�WR�GLVVHPLQDWH�

LQIRUPDWLRQ�� ,Q� OLQH� ZLWK� WKLV� SUHPLV�� WKH� QXPEHU� RI� WUDQVODWLRQ�

SURIHVVLRQDOV�DUH�JHWWLQJ�KLJKHU��+RZHYHU��WKH�GHYHORSPHQW�RI�WUDQVODWLRQ�

VWXGLHV�WKURXJK�UHVHDUFKHV�UHPDLQV�VWDJQDQW��,Q�IDFW��WKH�UHVXOW�RI�WUDQVODWLRQ�

UHVHDUFKHV�WHQG�WR�KHOS�KXPDQ�GDLO\�OLIH�LQ�WHUP�RI�HYDOXDWLRQ��GHVLJQLQJ�

WUDQVODWRU�PDFKLQHV��DQG�FXOWXUDO�VWXGLHV��
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� � 7KLV�VWXG\�WULHV�WR�REVHUYH�WKH�GHYHORSPHQW�RI�WUDQVODWLRQ�VWXGLHV�E\�

FDWHJRUL]LQJ�LWV�FRQFHSW�LQWR�SURGXFW�EDVHG��SURFHVV�EDVHG��DQG�IXQFWLRQ�

EDVHG�WUDQVODWLRQ�VWXGLHV��%\�NQRZLQJ�WKHVH�FRQFHSW��WKH�ZULWHU�LQGLUHFWO\�

SHUVXDGH�WKH�UHDGHUV�WR�GHVLJQ�YDULRXV�WUDQVODWLRQ�UHVHDUFKHV�FRQVLGHULQJ�

PLQRU� OLQJXLVWLF�XQWLO�PDMRU� OLQJXLVWLF� DQDO\VLV� LQ� LQWHUWH[WXDO� WH[WV��7KH�

RSHQLQJ� GLVFXVVLRQ� LV� RQ� WKH� FRQFHSW� RI� WUDQVODWLRQ� DQG� LWV� GHEDWH� RQ�

HTXLYDOHQF\�

$1�29(59,(:�21�75$16/$7,21�678',(6

��� 1RWLRQ�RQ�7UDQVODWLRQ�DV�7UDQVODWLRQ�6WXGLHV

� � 7KH������ZDV�D�GHFDGH�RI�FRQVROLGDWLRQ�IRU�WKH�IOHGJLQJ�GLVFLSOLQH�

NQRZQ�DV�7UDQVODWLRQ�6WXGLHV��,W�ZDV�WKH�PRPHQWXP�RI�GHILQLQJ�WUDQVODWLRQ�

DV�D�WKHRU\��7UDQVODWLRQ�KDV�EHHQ�GHILQHG�YDULRXVO\�E\�GLIIHUHQW�ZULWHUV�ZKR�

FRQFHUQ� LQ� OLQJXLVWLFV�� ,W� GHSHQGV� RQ� KRZ� WKH\� YLHZ� ODQJXDJH� DQG�

WUDQVODWLRQ��7KLV�SDUDJUDSK� WULHV� WR�H[SODLQ� WKUHH�YLHZV�RI� ODQJXDJH�DQG�

WUDQVODWLRQ��ZKLFK�LQIOXHQFH�WKH�GHYHORSPHQW�RI�WUDQVODWLRQ�VWXGLHV��6LQFH�

WKH�GLVVHPLQDWLRQ�RI�ELEOHV��WUDQVODWLRQ�KDV�SOD\HG�D�YHU\�LPSRUWDQW�UROH�IRU�

LQIRUPDWLRQ� H[FKDQJH�� KRZHYHU�� WKH� VWXG\� RI� WUDQVODWLRQ� DV� DFDGHPLF�

SXUSRVHV�ZDV�EHJXQ�LQ�WKH�SDVW�ILIW\�\HDUV��

� � $V�H[SODLQHG�E\�0XQGD\������������WUDQVODWLRQ�FRQTXHUV�WZR�VHQVHV��

HLWKHU� WUDQVODWLRQ� DV� D� SURGXFW� LQ� ZKLFK� D� WUDQVODWRU�PXVW� IRFXV� RQ� WKH�

FRQFUHWH�SURGXFW�RI�WUDQVODWLRQ��RU�DV�D�SURFHVV�RQ�ZKLFK�WUDQVODWLRQ�VWXGLHV�

FHQWUH�RQ�WKH�UROH�RI�D�WUDQVODWRU�LQ�WDNLQJ�WKH�VRXUFH�WH[W��67��DQG�WXUQLQJ�LW�

LQWR�WKH�WDUJHW�WH[W�LQ�DQRWKHU�GLIIHUHQW�ODQJXDJH��77���7KLV�LV�LQ�OLQH�ZLWK�WKH�

GHVFULSWLRQ�RI�+ROPHV�LQ�KLV�VHPLQDO�SDSHU��ZKLFK�LV�PDSSHG�E\�7RXU\��FLWHG�

E\�0XQGD\�������������
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� � %DVHG�RQ�WKH�ILJXUH�DERYH��LW�LV�NQRZQ�WKDW�LQGHHG�WUDQVODWLRQ�FRYHUV�PDQ\�

VLJQLILFDQW�UROHV��+ROPHV�LQ�KLV�VHPLQDO�SDSHU��DV�FRPSLOHG�LQ�7KH�7UDQVODWLRQ�

6WXGLHV�5HDGHU��������������GHVFULEHV�WKDW�WKH�WZR�EUDQFKHV�RI�SXUH�WUDQVODWLRQ�

VWXGLHV�FRQFHUQLQJ�WKHPVHOYHV�ZLWK�WKHVH�REMHFWLYHV�FDQ�EH�GHVLJQDWHG�GHVFULSWLYH�

WUDQVODWLRQ�VWXGLHV��'76���7KHUH�DUH�WKUHH�PDMRU�NLQGV�RI�UHVHDUFK�LQ�'76��ZKLFK�

DUH� GLVWLQJXLVKHG� E\� WKHLU� IRFXV� DV� SURGXFW�RULHQWHG�� IXQFWLRQ�RULHQWHG�� DQG�

SURFHVV�RULHQWHG��

� � 7KH�DUHD�RI�SURGXFW�RULHQWHG�'76�GHVFULEHV�WZR�SKDVHV��LQ�ZKLFK�WKH�ILUVW�

LV� LQGLYLGXDO� WUDQVODWLRQV�� RU� WH[W�IRFXVHG� WUDQVODWLRQ� GHVFULSWLRQ�� 7KH� VHFRQG�

SKDVH�LV�WKDW�RI�FRPSDUDWLYH�WUDQVODWLRQ�GHVFULSWLRQ��LQ�ZKLFK�FRPSDUDWLYH�DQDO\VHV�

DUH�PDGH�RI�YDULRXV�WUDQVODWLRQV�RI�WKH�VDPH�WH[W��HLWKHU�LQ�D�VLQJOH�ODQJXDJH�RU�LQ�

YDULRXV� ODQJXDJHV�� 6RPH� WUDQVODWLRQ� WKHRULHV� XVHG� LQ� WKLV� '76� DUH� V\VWHPLVW�

WKHRULHV��7KH�QH[W�LV�IXQFWLRQ�RULHQWHG�'76��ZKLFK�LV�LQWHUHVWHG�QRW�RQO\�LQ�WKH�

GHVFULSWLRQ�RI�WUDQVODWLRQ�WKHPVHOYHV��EXW�DOVR�LQ�WKH�GHVFULSWLRQ�RI�WKHLU�IXQFWLRQ�LQ�

WKH�UHFLSLHQW�VRFLR�FXOWXUDO�VLWXDWLRQ��7KLV�VWXG\�FRQFHUQV�PRUH�LQ�FRQWH[W�UDWKHU�

WKDQ� WH[WV��0RVW�RI� WUDQVODWLRQ� VWXGLHV�XVHG� WKLV� W\SH�RI�'76�XVH� IXQFWLRQDOLVW�

WKHRULHV��7KH�ODVW�LV�SURFHVV�RULHQWHG�'76��ZKLFK�FRQFHUQV�PRUH�ZLWK�WKH�SURFHVV�

RU� DFW� RI� WUDQVODWLRQ��0XQGD\� ������� ���� GHVFULEH� WKDW� WKLV� '76� IRFXV� WR� WKH�

SV\FKRORJ\�RI�WUDQVODWLRQ��IRU�H[DPSOH�D�UHVHDUFK�WR�ILQG�RXW�ZKDW�KDSSHQHG�LQ�WKH�

PLQG�RI�D�WUDQVODWRU�
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��� 3URGXFW�2ULHQWHG�'76

� � 7KLV� FDWHJRUL]DWLRQ� DFFRPPRGDWHV� VRPH� GHILQLWLRQV� RI� WUDQVODWLRQ��

1HZPDUN�LQ�$YHOLQJ�����������VD\V�WKDW�WUDQVODWLRQ�LV�D�FUDIW�FRQVLVWLQJ�LQ�WKH�HIIRUW�

WR�UHSODFH�D�QRQ�YHUEDO�PHVVDJH�RU�D�VWDWHPHQW�LQ�RQH�ODQJXDJH�E\�VLPLODU�PHVVDJH�

VWDWHPHQW� LQ� DQRWKHU� ODQJXDJH�� 7KLV� GHILQLWLRQ� H[DFWO\� VXSSRUWV� WKH� LGHD� WKDW�

WUDQVODWLRQ�LV�D�SURGXFW��$QRWKHU�VXSSRUWLQJ�VWDWHPHQW�LV�E\�0DUJUHW�$PPDQ��FLWHG�

E\�$YHOLQJ�����������WKDW�
WUDQVODWLRQ
�LV�ZKHQ�D�VRXUFH�WH[W��ERWK�YHUEDO�DQG�QRQ�

YHUEDO�KDV��IRU�FHUWDLQ�SXUSRVH�EHHQ�XVHG�DV�WKH�PRGHO�IRU�WKH�SURGXFWLRQ�RI�D�WH[W�LQ�

WKH�WDUJHW�FXOWXUH��

� � 7KHVH�WZR�GHILQLWLRQV�VFUROO�VLPLODU�DJUHHPHQW�WKDW�WUDQVODWLRQ�PXVW�HQG�XS�

DV�D�SURGXFW�RQ�ZKLFK�WKH�FRQWHQW�GHOLYHUV�WKH�VDPH�PHVVDJHV��QRW�PHUHO\�WKH�IRUP��

7KH�RWKHU�WUDQVODWLRQ�VFKRODUV�ZKR�OHDQ�RQ�SURGXFW�RULHQWHG�WUDQVODWLRQ�VWXGLHV�DUH�

6DYRU\�DQG�-DFREVHQ��$V�H[SODLQHG�E\�%DVQHWW� ����������� WKDW�6DYRU\�GHILQHV�

WUDQVODWLRQ�DV�DQ�
DUW
��ZKLOH�-DFREVHQ�DUJXHV�WKDW�WUDQVODWLRQ�LV�D�
FUDIW
��%RWK�RI�

VFKRODUV�DJUHH�WKDW�WUDQVODWLRQ�LV�QHDU�ZLWK�D�XQLTXH�SURGXFWLRQ�IRU�LW�LV�VDLG�DV�D�


FUDIW
�DQG�DQ�
DUW
��$Q�RYHUDOO�FRQFOXVLRQ�RI�WKLV�YLHZ�LV�WKDW�WUDQVODWLRQ�PXVW�KDYH�D�

UHDO� SURGXFW�� ZKLFK� DUH� SRVVLEO\� SKRQHPLF� �LQWHUSUHWLQJ��� PRUSKHPLF�� ZRUGV��

JURXS�SKUDVH�� FODXVH�� DQG� WH[W�� 7KLV� YLHZ� LQIOXHQFHV� WKH� V\VWHPLVW� WKHRU\� DV�

UHSUHVHQWHG�E\�+DOOLGD\��0DWWKLHVHQ��DQG�0DUWLQ��7KH�WKHRU\�FRQFHUQV�PRUH�RQ�WKH�

FRPSDUDWLYH�VWXGLHV�RQ�WKH�GHJUHH�RI�VLPLODULW\�RI�HDFK�OLQJXLVWLF�XQLW��ZKLFK�LV�

FDWHJRUL]HG� DV� V\QFKURQLF� VWXG\�� RU� WKH� KLVWRU\� RI� WUDQVODWLRQ� SURGXFWV� GXULQJ�

FHUWDLQ�SHULRG��D�GLDFKURQLF�RQH�

��� 3URFHVV�2ULHQWHG�'76

� � 7UDQVODWLRQ�DV�SURFHVV�RULHQWHG�YLHZ�FDQ�EH�VDLG�DV� WKH�PRVW� IDYRUDEOH�

GHILQLWLRQV�RI�WUDQVODWLRQ��0DQ\�WUDQVODWLRQ�VFKRODUV�GHILQH�WUDQVODWLRQ�LV�DQ�DFW�RI�

FRPPXQLFDWLRQ��7KH�PRVW�SURPLQHQW� WUDQVODWLRQ�H[SHUW�ZKR� LV�SRSXODU� IRU�KLV�

%LEOH�WUDQVODWLRQ�LV�1LGD��1LGD�DQG�7DEHU������������FODLPV�WKDW�WUDQVODWLRQ�DV�WKH�

SURFHVV�RI�UHSURGXFLQJ�LQ�WKH�UHFHSWRU�ODQJXDJH�WR�WKH�FORVHVW�QDWXUDO�HTXLYDOHQW�RI�

WKH�VRXUFH�ODQJXDJH�PHVVDJH��

� � 7KH�ILUVW�LV�LQ�WKH�WHUPV�RI�PHDQLQJ�DQG�VHFRQGO\�LQ�WHUPV�RI�VW\OH��7KH�WHUP�

UHSURGXFLQJ�LV�KLJKOLJKWHG�E\�1LGD�VLQFH�LW�LV�WKH�XOWLPDWH�DLP�LQ�WUDQVODWLRQ��,W�

FRQVLVWV� RI� PDNLQJ� D� JRRG� PDQ\� JUDPPDWLFDO� DQG� OH[LFDO� DGMXVWPHQWV�� 7KLV�

VWDWHPHQW� LV� LGHQWLFDO� ZLWK� WKH� VWDWHPHQW� RI�0DFKDOL� ������� ��� ZKR� VD\V� WKDW�

WUDQVODWLQJ�LV�DQ�DFW�RI�UHFUHDWLQJ�PHDQLQJ��QRW�WKDW�RI�FUHDWLQJ�PHDQLQJ��$�JRRG�
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WUDQVODWLRQ�VXUHO\�GLIILFXOW�WR�JDLQ�DQ�DEVROXWH�VLPLODULW\�IRU�HDFK�ODQJXDJH�KDV�LWV�

RZQ�XQLTXHQHVV��HLWKHU�JUDPPDWLFDO�RU�FXOWXUDO�PHDQLQJ��7KH�RQH�ZKR�WUDQVODWH�

DQ\�GRFXPHQWV�PXVW�FRQVLGHU�RQ�WKH�OLPLWDWLRQ�RI�GHULYLQJ�IDLWKIXO�WUDQVODWLRQ�LQ�

ZKLFK�DQ�6/�WH[W�PXVW�EH�WKH�VDPH�DV�WKH�7/�WH[W��

� � &DWIRUG������������DJUHHV�WR�ERWK�RI�DUJXPHQWV�DERYH�WKDW�WUDQVODWLRQ�LV�WKH�

UHSODFHPHQW�RI�WH[WXDO�PDWHULDO�LQ�WKH�6RXUFH�/DQJXDJH�WH[W�E\�HTXLYDOHQW�WH[WXDO�

PDWHULDO�LQ�WKH�7DUJHW�/DQJXDJH�WH[W��+RZHYHU��WKLV�GHILQLWLRQ�VHHPV�OLPLWHG�RQ�WKH�

XVH�RI�WH[WXDO�PDWHULDO�WHUPV�EHFDXVH�WUDQVODWLRQ�LV�QRW�RQO\�OLPLWHG�WR�WKH�XVH�RI�

VRPHWKLQJ�WH[WXDO�EXW�DOVR�XQWH[WXDO�PDWHULDO��DV�GHVFULEHG�E\�5RPDQ�-DFREVRQ�DV�

DQ�LQWHUVHPLRWLF�WUDQVODWLRQ��7KHUHIRUH��WKLV�GHILQLWLRQ�IRFXVHV�PRUH�RQ�WKH�WH[WXDO�

DQDO\VLV�UDWKHU�WKDQ�WKH�PHDQLQJ�RI�D�WUDQVODWHG�WH[W�SURYHQ�E\�WKH�IDPRXV�DSSURDFK�

RI�WUDQVODWLRQ
�VKLIWV
�

� � 2YHUDOO��WKH�PRVW�FRPSUHKHQVLYH�GHILQLWLRQ�VXSSRUWLQJ�SURFHVV�RULHQWHG�

WUDQVODWLRQ�LV�GHULYHG�E\�0F*XLUH��������YLD�0DFKDOL�����������

7UDQVODWLRQ�LV�WKH�UHQGHULQJ�RI�D�VRXUFH�ODQJXDJH��6/��WH[W�LQWR�WKH�WDUJHW�

ODQJXDJH��7/��VR�DV�WR�HQVXUH�WKDW�����WKH�VXUIDFH�PHDQLQJ�RI�WKH�WZR�ZLOO�EH�

SUHVHUYHG�DV�FORVHO\�DV�SRVVLEOH�EXW�QRW�VR�FORVHO\�WKDW�WKH�7/�VWUXFWXUHV�ZLOO�

EH�VHULRXVO\�GLVWRUWHG��0F*XLUH����������

� � 7KLV�GHILQLWLRQ�KDV�FRYHUHG�DOPRVW�DOO�VLPLODU�LGHDV�SUHVHQWHG�EHIRUH��WKDW�

WUDQVODWLRQ� LV� LQGHHG� D� SURFHVV� WKDW� EHJXQ� ZLWK� WKH� SUHIL[� UH��� ,W� PHDQV� WKDW�

WUDQVODWLRQ�GRHV�QRW�WDNH�RQO\�RQFH�LQ�LWV�SURFHVV�EXW�DOVR�WZLFH�RU�PRUH�SURFHVVHV��

7KH�LGHD�RI�VLPLODULW\�LV�DOVR�DUJXHG�DV�VRPHWKLQJ�LPSRVVLEOH�WKDW�WKH�GHPDQG�RI�

WUDQVODWLRQ�DV�D�SURFHVV�LV�QHDU�ZLWK�PDNLQJ�WKH�QDWXUDO�DQG�FORVHVW�HTXLYDOHQFH��

%DUHO\�LV�WKH�SURFHVV�RI�WUDQVODWLRQ�GHPDQGHG�WR�EH�WKH�VDPH��

��� )XQFWLRQ�2ULHQWHG�'76

� � 7KLV� YLHZ� VRPHKRZ� OHDGV� WKUHH� SURPLQHQW� WUDQVODWLRQ� VFKRODUV�� 5HLVV��

9HUPHHU��DQG�1RUG�EOXVK�WKH�IXQFWLRQDO�WKHRULHV�RI�WUDQVODWLRQ��
)XQFWLRQDOLVW
�LQ�

1RUG�����������LV�GHILQHG�DV�IRFXVLQJ�RQ�WKH�IXQFWLRQ�RU�WKDW�WH[WV�DQG�WUDQVODWLRQV�

KDYH�FHUWDLQ�IXQFWLRQV��$PRQJ�WKH�WKUHH�IXQFWLRQDOLVW�WKHRULHV��VNRSRV�WKHRU\�E\�

9HUPHHU�� 7UDQVODWLRQDO� 7H[W�$QDO\VLV� E\� 1RUG�� DQG� 7H[W� 7\SH� DQG� /DQJXDJH�

)XQFWLRQ�E\�5HLVV��WKH�RQH�ZKR�KDV�SOD\HG�D�PDMRU�UROH�LQ�WKH�GHYHORSPHQW�RI�

IXQFWLRQDOLVW�WUHQG�LV�VNRSRVWKHRULH��9HUPHHU�DV�H[SODLQHG�E\�0XQGD\������������

VD\V�WKDW�WKH�WHUP�
VNRSRV
�LV�WKH�*UHHN�ZRUG�IRU�
SXUSRVH
�RU�
REMHFWLYHV
��,W�ZDV�

LQWURGXFHG�LQWR�WUDQVODWLRQ�WKHRU\�LQ�WKH�����V�E\�9HUPHHU�DV�D�WHFKQLFDO�WHUP�IRU�

WKH� DFWLRQ� RI� WUDQVODWLQJ� DQG� DV� D� SXUSRVH� RI� D� WUDQVODWLRQ�� 7KLV� GHILQLWLRQ�
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HPSKDVL]HV� WKDW� WUDQVODWLRQ�PXVW� KDYH� D� UHDVRQ�EHKLQG� LW��9HUPHHU� HYHQ�JLYHV�

VHYHUDO� EDVLF� XQGHUO\LQJ� UXOHV� RI� WKH� WKHRU\�� 6LPLODU� ZLWK� 9HUPHHU�� 5HLVV� LQ�

0XQGD\������������IRFXVHV�RQ�WKH�XOWLPDWH�DLP��ZKLFK�LV�LQLWLDOO\�DW�V\VWHPDWL]LQJ�

WKH� DVVHVVPHQW� RI� WUDQVODWLRQV�� 5HLVV� FKRRVHV� WR� WDNH� WH[W� DV� WKH� FRQFHSW� RI�

HTXLYDOHQFH�UDWKHU�WKDQ�ZRUGV�RU�VHQWHQFHV��7KLV�DSSURDFK�LV�PRVWO\�XVHG�WR�DVVHVV�

OLWHUDU\�WUDQVODWLRQ��IRU�UHDGHUV�DUH�WKH�LPSRUWDQW�IDFWRU��,Q�OLQH�ZLWK�WKLV��1RUG�

�����������H[SODLQV�WKDW�WUDQVODWLRQ�LV�DQ�DFW�RI�FRPPXQLFDWLRQ��,W�PHDQV�GXULQJ�

FRPPXQLFDWLRQ�SURFHVV��ERWK�VSHDNHUV�DQG�KHDUHUV�WUDQVIHU�PHDQLQJ��7KH�PHDQLQJ�

DVVRFLDWHG�ZLWK�WKH�VLJQ�GRHV�QRW�QHHG�WR�EH�WKH�VDPH�IRU�ERWK�WKH�SURGXFHU�DQG�WKH�

UHFHLYHU��$Q�RYHUDOO�FRQFOXVLRQ�XSRQ�WKLV�SDUW�LV�WKDW�WUDQVODWLRQ�ERWK�DV�D�SURGXFW�

DQG� DV� D� SURFHVV�PXVW� EH�SXUSRVLYH��1RW� RQO\�GRHV� WKLV� DSSURDFK� IDFLOLWDWHV� D�

KHOSIXO�DQDO\VLV�RI�OLWHUDU\�WH[WV�EXW�DOVR�ODXQFKHV�WKH�LGHD�RI�WUDQVODWLRQ�WUDLQLQJ�

VLQFH��DJDLQ��UHDGHUV�DUH�WKH�NH\�SRLQW�

0$,1� ,668(6� ,1� 75$16/$7,21� 678',(6�� (48,9$/(1&(� 25�

9$5,$7,216

� � 7DONLQJ� DERXW� WUDQVODWLRQ� ZLOO� DOZD\V� EH� UHODWHG� WR� WKH� FRQFHSW� RI�

HTXLYDOHQFH��$OWKRXJK�VRPH�H[SHUWV�YLHZ�WKLV�DV�D�OHIW�EHKLQG�WKHRU\��+RZHYHU��

WKLV�WHUP�KDV�SOD\HG�D�YHU\�FUXFLDO�UROH�WRZDUGV�WUDQVODWLRQ�VWXGLHV�IRU�LW� LV�WKH�

EHJLQQLQJ�WKHRU\�WR�HYDOXDWH�WUDQVODWLRQ�SURGXFWV�DQG�WUDQVODWLRQ�SURFHVVHV��7KH�

GHILQLWLRQ�RI�HTXLYDOHQFH�JLYHQ�E\�PDQ\� WUDQVODWLRQ�VFKRODUV� LV�YDULRXV�� WKDW� LW�

IXUWKHU�EHFRPHV�DQ�HYHUODVWLQJ�GHEDWH��+RZHYHU��DIWHU�ORQJ�GLVFXVVLRQV��1HZPDUN�

ILUVWO\�LQWURGXFHG�D�EDVLF�FRQFHSW�RI�YDULDWLRQV��ZKLFK�LV�WKHQ�GHYHORSHG�LQWR�WKH�

WKHRU\�RI�5HJLVWHU�$QDO\VLV��,Q�WKH�ODVW�GHYHORSPHQW��LW�LV�IDPLOLDU�WR�PHQWLRQ�WKH�

QHZ�LVVXH��YDULDWLRQV�

��� (TXLYDOHQFH

� � 7KH�WHUP�HTXLYDOHQFH�PXVW�LQFOXGH�DW�OHDVW�WZR�WH[WV��WKH�6/�WH[W�DQG�7/�

WH[W��6RPH�OLQJXLVWV�DUJXH�WKDW�HTXLYDOHQFH�ZLOO�QHYHU�EH�JDLQHG�QR�PDWWHU�KRZ�EHVW�

WKH�WUDQVODWRU�LV��6RPH�RWKHU�DUJXHV�PRUH�RQ�WKH�LGHD�RI�UHQGHULQJ�PHDQLQJ��7KHUH�

DUH�WKUHH�WUDQVODWLRQ�VFKRODUV�SUHVHQWHG�LQ�WKLV�VHVVLRQ��7KH\�DUH�1LGD��1HZPDUN��

DQG� %DNHU�� (TXLYDOHQFH� DFFRUGLQJ� WR� 1LGD� LQ� 0XQGD\� ������� ���� GLYLGHV�

HTXLYDOHQFH� LQWR� WZR�� 7KH� ILUVW� LV� IRUPDO� HTXLYDOHQFH�� ZKLFK� IRFXVHV� RQ� WKH�

PHVVDJH�RI�D� WH[W��ERWK� LQ� LWV� IRUP�DQG�FRQWHQW��7KH�PDLQ�FRQVLGHUDWLRQ� LV� WKH�

PHVVDJH�LQ�WKH�WDUJHW�ODQJXDJH�VKRXOG�FORVHO\�PDWFK�DV�JRRG�DV�SRVVLEOH�WR�WKH�

��

-RXUQDO�RI�(QJOLVK�DQG�(GXFDWLRQ��9RO����1R�����'HFHPEHU�����



GLIIHUHQW�HOHPHQWV�LQ�WKH�VRXUFH�ODQJXDJH��7KLV�GHILQLWLRQ�FRQFHUQV�PRUH�WR�WKH�

VWUXFWXUH�DQDO\VLV��ZKLFK�LQIOXHQFHV�VWURQJO\�LQ�GHWHUPLQLQJ�JUDPPDWLFDO�DFFXUDF\�

DQG�FRUUHFWQHVV��7KH�H[DPSOH�LV�FORVHO\�SUHVHQWHG�E\�WKH�WUDQVODWLRQ�LQ�&KDSPDQ�

DQG�+HQGU\������������

%LJ�0RXVH�JRW�RXW�RI�EHG�DQG�RSHQHG�WKH�EHGURRP�FXUWDLQV

7LNHV�%HVDU�EDQJXQ�GDUL�WHPSDW�WLGXU�GDQ�PHPEXND�WLUDL�MHQGHOD�

� � 7KH�WUDQVODWLRQ�VKRZV�WKDW�WKH�UHFHSWRU�ODQJXDJH�LV�JUDPPDWLFDOO\�FRUUHFW�

VLQFH�HDFK�HOHPHQW�RI�JUDPPDU� LV�H[DFWO\� LQ� WKH�VDPH�QXPEHU��(DFK�FODXVH� LQ�

6RXUFH�7H[W� DQG� LQ�7DUJHW�7H[W�SHUIRUPV� VLPLODULW\��ZKLFK�PHDQV� WKHUH�DUH�QR�

VLJQLILFDQW�PHDQLQJ�DOWHUDWLRQV��2Q�WKH�RWKHU�KDQG��1LGD�DOVR�ODXQFKHV�G\QDPLF�

HTXLYDOHQFH�YLD�0XQGD\������������ZKLFK�IRFXVHV�RQ�WKH�UHODWLRQVKLS�EHWZHHQ�

WDUJHW�ODQJXDJH�DQG�PHVVDJH�VKRXOG�EH�WKH�VDPH�DV�WKDW�H[LVWHG�EHWZHHQ�WKH�VRXUFH�

ODQJXDJH�DQG�WKH�PHVVDJH��7KLV�IRUP�RI�HTXLYDOHQFH�LV�VLPLODU�WR�WKH�GHVFULSWLRQ�E\�

-DFREVRQ�LQ�0XQGD\������������³WKHUH�LV�RUGLQDULO\�QR�IXOO�HTXLYDOHQFH�EHWZHHQ�

FRGH�XQLWV´��&RPSDULQJ�IRUPDO�DQG�G\QDPLF�HTXLYDOHQFH��WKH�IRUPDO�RQH�WHQGV�WR�

EH�KDUG�WR�DFKLHYH��7KLV�LV�EHFDXVH�HDFK�ODQJXDJH�LQ�WKLV�ZRUOG�GRHV�QRW�SUHVHQW�WKH�

VDPH�JUDPPDWLFDO�DFFXUDF\�DQG�VR�GR�FXOWXUDO�YDOXHV��7KHUHIRUH��ZKHQ�WKHUH�DUH�QR�

HTXLYDOHQW�ZRUGV�LQ�WKH�UHFHSWRU�ODQJXDJH��IRUPDO�HTXLYDOHQFH�WHQGV�WR�EH�D�WHQVH�

WUDQVODWLRQ��2Q�WKH�RWKHU�KDQG��G\QDPLF�HTXLYDOHQFH�SUHVHQWV�D�ZLVHU�SRLQW�RI�YLHZ�

WKDW� ERWK� JUDPPDWLFDO� DQG� FXOWXUDO� GLYHUVLWLHV� ZLOO� DOZD\V� RFFXU� GXULQJ� WKH�

WUDQVODWLRQ�SURFHVV��7KHUHIRUH��WKLV�GHILQLWLRQ�LV�FRQVLGHUHG�PRUH�DYDLODEOH��

� � 6HSDUDWHO\�%DNHU�����������FDWHJRUL]HV�HTXLYDOHQFH�LQWR�VHYHUDO�FODVVHV��

7KRVH�DUH�HTXLYDOHQFH�DW�ZRUG�OHYHO��DERYH�ZRUG�OHYHO��JUDPPDWLFDO�HTXLYDOHQFH��

WH[WXDO� HTXLYDOHQFH�� DQG� SUDJPDWLF� HTXLYDOHQFH�� (DFK� RI� WKHP� H[SORUHV� WKH�

PHDQLQJ�RI�VLQJOH�ZRUG��D�JURXS�RI�ZRUGV�� WH[WXDO�PHDQLQJ��JUDPPDWLFDO��DQG�

OH[LFDO�UHODWLRQVKLS�OLQNHG�WR�YDULRXV�SDUWV�RI�WH[W��DQG�RQ�KRZ�WH[WV�DUH�SRVLWLRQHG�

LQ�FRPPXQLFDWLYH�VLWXDWLRQV��3UDJPDWLF�HTXLYDOHQFH�SHUKDSV�WKH�RQO\�RQH�IRUP�RI�

HTXLYDOHQFH��ZKLFK� SURYHV� WKDW� HTXLYDOHQFH��ZLOO� DOZD\V� EH� DIIHFWHG� E\�PDQ\�

YDULDEOHV�VXFK�DV�ZULWHUV��UHDGHUV��DQG�FXOWXUDO�FRQWH[W��0RUHRYHU��%DNHU�����������

EHOLHYHV�WKDW�HTXLYDOHQFH�FDQ�XVXDOO\�EH�DFKLHYHG�WR�VRPH�H[WHQW��+HU�LQWHUHVWLQJ�

FRPPHQW� LV� VLQFH� D� YDULHW\� RI� OLQJXLVWLF� DQG� FXOWXUDO� IDFWRUV� DOZD\V� LQIOXHQFH�

HTXLYDOHQFH��WKHUHIRUH�LW�LV�DOZD\V�UHODWLYH��

� � 6LPLODU� WR� %DNHU�� D� *HUPDQ� OLQJXLVW�� 1HZPDUN� SURYLGHV� D� FULWLFLVP�

WRZDUGV� WKH� LGHD� RI� HTXLYDOHQFH��0XQGD\� ������� ���� GHVFULEHV� WKDW�1HZPDUN�

��
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��

GHSDUWV�IURP�1LGD
V�UHFHSWRU�RULHQWHG�OLQH��+RZHYHU��KH�EHOLHYHV�WKDW�VXFFHVVIXO�

HTXLYDOHQFH�HIIHFW�LV�QRW�RULJLQDO��0RUHRYHU��1HZPDUN������������DUJXHV�WKDW�WKH�

GHILQLWLRQ�RI�D�JRRG�WUDQVODWLRQ�LV�HTXDOO\�SUREOHPDWLF��+H�WKHQ�SURYLGHV�WZR�QHZ�

WHUPV�� VHPDQWLF� DQG� FRPPXQLFDWLYH� WUDQVODWLRQ� WR� QDUURZ� WKH� JDS� EHWZHHQ�

HPSKDVLV�RQ�VRXUFH�DQG�WDUJHW�ODQJXDJH��ZKLFK�DOZD\V�UHPDLQ�DV�WKH�RYHUULGLQJ�

SUREOHP�LQ�WUDQVODWLRQ�WKHRU\��6HPDQWLF�WUDQVODWLRQ�LV�SHUVRQDO�RULHQWHG�RQH��ZKLFK�

EHOLHYHV�WKDW�LQDFFXUDF\�LV�DOZD\V�ZURQJ�DQG�WKH�SURPLQHQW�WDUJHW�LV�D�
WUXH
�YHUVLRQ�

RI� WUDQVODWHG� WH[W�� %HVLGHV�� FRPPXQLFDWLYH� WUDQVODWLRQ� DOORZV� D� FHUWDLQ�

UHSODFHPHQW��D�VW\OLVWLF�V\QRQ\P\��DQG�WKH�XOWLPDWH�WDUJHW�LV�D�
KDSS\
�YHUVLRQ�RU�D�

VXFFHVVIXO�DFW�RI�WUDQVODWLRQ���1HZPDUN�������������$OWKRXJK�WKHVH�WZR�WHUPV�DUH�

TXLWH�VLPLODU�WR�IRUPDO�DQG�G\QDPLF�HTXLYDOHQFH��EXW�1HZPDUN�VWLOO�EHOLHYHV�WKDW�

WKH�WHUP�RI�HTXLYDOHQFH�LV�KDUG�WR�DFKLHYH��

� � $V�DQ�RYHUDOO� FRQFOXVLRQ�� WKH� WHUP�HTXLYDOHQFH� LV� ILUVWO\� LQWURGXFHG�E\�

1LGD��WKRVH�DUH�IRUPDO�DQG�G\QDPLF�HTXLYDOHQFH��:KDW�VHHPV�SUREOHPDWLF�XSRQ�

WKLV� WHUP� LV� LWV� GLIILFXOW\� WR� EH� SUHVHQWHG� LQ� WKH� WDUJHW� WH[W�� 7KH� YDULHW\� RI�

JUDPPDWLFDO�VWUXFWXUH�DQG�FXOWXUDO�YDOXHV�LQ�HDFK�ODQJXDJH�DIIHFWV�WR�WKH�HLWKHU�

HDVLO\�DFKLHYHG�RU�KDUGO\�DFKLHYHG�WUDQVODWLRQ�

��� 5HJLVWHU�9DULDWLRQV�

� � 6RPH�OLQJXLVW�EHOLHYHV�WKDW�PHDVXULQJ�LQDFFXUDF\�LQ�WKH�WUDQVODWHG�WH[W�LV�

HDVLHU��+HUH�DUH�SUHVHQWHG�WZR�LQWHUHVWLQJ�DUJXPHQWDWLRQV�OHDGLQJ�WR�WKH�DQDO\VLV�RI�

YDULDWLRQ�LQ�WKH�WUDQVODWLRQ�VWXGLHV��7KH�ILUVW�LV�IURP�0DFKDOL������������ZKR�LPSOLHV�

WKDW�HTXLYDOHQFH�VKRXOG�QRW�EH�WHPSWHG�PHUHO\�RQ�VHDUFKLQJ�WKH�VDPHQHVV��,W�LV�DOVR�

XQZLVH�WR�VHH�HTXLYDOHQFH�IURP�RQO\�RQH�WUDGLWLRQ�RI�ZULWLQJ��LQ�WKLV�FDVH�LV�WKH�

FXOWXUDO� DSSURDFK�� 0DFKDOL� VXJJHVWV� D� PRUH� ZRUWKZKLOH� YLHZ�� ZKLFK� LV�

UHH[DPLQLQJ�HTXLYDOHQFH�DQG� UHHYDOXDWLQJ� WKH�FRQGLWLRQV�DVVRFLDWHG�ZLWK� LW�E\�

LQYROYLQJ�PRUH�YDULHWLHV�RI�WH[W��7KLV�VWDWHPHQW�RSHQV�D�QHZ�GLVFXVVLRQ�WKDW�WKHUH�LV�

DQRWKHU�ZD\�WR�PHDVXUH�WUDQVODWLRQ�SURGXFWV�DQG�SURFHVV��LW�LV�WKURXJK�YDULDWLRQ��

7KH�LGHD�RI�YDULDWLRQ�LV�DOVR�ODXQFKHG�E\�1HZPDUN������������

$GPLWWHGO\��LQ�WUDQVODWLRQ��LQDFFXUDF\��ZURQJQHVV��LV�HDVLHU�WR�GHPRQVWUDWH�

WKDQ�DFFXUDF\��ULJKWQHVV��DHVWKHWLF�DV�ZHOO�DV�FRJQLWLYH���ZKHUH�WKHUH�PD\�EH�

FRPSHWLQJ�WUXWKV�WR�UHIOHFW��DQG�ZKHUH�WKH�XOWLPDWH�WDVWH�IDFWRU�LV�OLNHO\�WR�

EOXU�DQ\�VLQJOH�FKRLFH�RI�D�ZRUG�

� � 7KH�VWDWHPHQW�VXSSRUWV�WKH�LGHD�RI�YDULDWLRQ�IRU�LW�LV�HDVLHU�WR�EH�HYDOXDWHG��

1HZPDUN�DOVR�EHOLHYHV�WKDW�WKHUH�DUH�VRPH�VXEMHFWLYH�YDULDEOHV�RI�D�WUDQVODWRU�WKDW�

LQIOXHQFHH� WKH� WDUJHW� ODQJXDJH� WUDQVODWLRQ��7KHVH� YDULDEOHV� DUH� LPSRVHG� DV� WKH�
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FDXVHV�RI�YDULDWLRQ��0RUHRYHU��LQ�KLV�DGGLWLRQDO�VWDWHPHQWV��1HZPDUN�ODXQFKHV�WKH�

LGHD�RI�PHDVXULQJ�YDULDWLRQV��QDPHO\� WKH�GHJUHH�RI�YDULDWLRQV�� ,W� LV� LPSOLHG�E\�

1HZPDUN
V� VXJJHVWLRQ� WR� DOO� WUDQVODWRUV� WKDW� DOWKRXJK� HTXLYDOHQFH� LV� KDUG� WR�

DFKLHYH��LW�GRHV�QRW�PHDQ�D�WUDQVODWRU�FDQQRW�QDUURZ�WKH�GHJUHH�RI�YDULDWLRQ��

� � &RQVLGHULQJ� 1HZDUN
V� VWDWHPHQW� WKDW� WKHUH� DUH� H[WHUQDO� IDFWRUV� WKDW�

LQIOXHQFH�WH[W�YDULDWLRQV��WKDW�RI�WKH�WUDQVODWRUV
�VXEMHFWLYLW\��WKH�UHJLVWHU�WKHRU\�LV�

WKHQ�LQWURGXFHG��5HJLVWHU�WKHRU\�DV�H[SODLQHG�E\�(JJLQV�����������GHVFULEHV�WKH�

LPSDFW�RI�GLPHQVLRQV�RI�WKH�LPPHGLDWH�FRQWH[W�RI�VLWXDWLRQ�RI�D�ODQJXDJH�HYHQW�RQ�

WKH�ZD\�ODQJXDJH�LV�XVHG��7KLV�GHILQLWLRQ�LV�FOHDU�HQRXJK�WR�GHVFULEH�WKDW�FRQWH[W�LV�

DQ�LPSRUWDQW�SRLQW�LQ�WUDQVODWLRQ�

� � +DOOLGD\�DQG�+DVDQ������������VWDWH�WKDW�UHJLVWHU�LV�D�VHPDQWLF�FRQFHSW��

ZKLFK�FDQ�EH�GHILQHG�DV�D�FRQILJXUDWLRQ�RI�PHDQLQJ� LQ�D�SDUWLFXODU� VLWXDWLRQDO�

FRQILJXUDWLRQ�RI�ILHOG��WHQRU��DQG�PRGH��7KLV�FRQFHSW�LV�LQVSLUHG�E\�WKH�LGHD�WKDW�

WH[WV� DUH� VLWXDWHG� ODQJXDJH�� DQG� VLWXDWHG� LV� VLPLODU� WR� EHLQJ� LQVWDQWLDWLRQ� RU�

UHDOL]DWLRQ�RI�D�ODQJXDJH�V\VWHP�XQGHU�FRQWH[WXDO�FRQVWUDLQWV���6WHLQHU�������������

,W�LV�DIILUPHG�WKDW�D�WH[W�LV�DOZD\V�EH�VXUURXQGHG�E\�FRQWH[W�WKDW�DUH�FRQILJXUHG�

WKURXJK�ILHOG��PRGH��DQG�WHQRU��7DOODSHVV\������������H[SODLQV�WKDW�ILHOG�UHIHUV�WR�

WKH�LQVWLWXWLRQDO�VHWWLQJ�ZKHUH�D�ODQJXDJH�LV�XVHG��WHQRU�UHIHUV�WR�WKH�SDUWLFLSDQWV
�

UHODWLRQVKLS��DQG�PRGH�UHIHUV� WR� WKH�PHGLD�RI�FRPPXQLFDWLRQ�DGRSWHG��$PRQJ�

WKHVH�WKUHH�VWDWHPHQWV��LW�FDQ�EH�FRQFOXGHG�WKDW�UHJLVWHU�LV�DQ�LPSRUWDQW�IHDWXUH�WR�

DQDO\]H�WUDQVODWLRQ�SURGXFWV��HVSHFLDOO\�LQ�GHDOLQJ�ZLWK�FRQWH[W�DV�WKH�LQIOXHQWLDO�

IDFWRU� LQ� WKH� GHJUHH� RI� YDULDWLRQV� WKURXJK� WKH� OH[LFRJUDPPDU� DQG� VHPDQWLF�

DQDO\VLV�

� � $V�FLWHG�E\�(JJLQV�������������+DOOLGD\�VWDWHV�WKDW�ODQJXDJH�LV�GHVLJQHG�WR�

DFFRPPRGDWH�WKUHH�PDLQ�IXQFWLRQV��D�IXQFWLRQ�IRU�UHODWLQJ�H[SHULHQFH�UHSUHVHQWHG�

LQ�H[SHULHQWLDO�PHDQLQJ��D�IXQFWLRQ�IRU�RUJDQL]LQJ�LQIRUPDWLRQ�DV�UHSUHVHQWHG�LQ�

WH[WXDO� PHDQLQJ�� DQG� D� IXQFWLRQ� IRU� FUHDWLQJ� LQWHUSHUVRQDO� UHODWLRQVKLSV� DV�

UHSUHVHQWHG�LQ�LQWHUSHUVRQDO�PHDQLQJ��7KHVH�W\SHV�RI�PHDQLQJ�FDQ�EH�UHODWHG�ERWK�

WR�FRQWH[W�DQG�WR�OH[LFRJUDPPDU��0RUHRYHU��+DOOLGD\�DQG�0DWWKLHVVHQ�������������

H[SODLQ�WKHLU�DUJXPHQW�XSRQ�WKH�UHODWLRQ�EHWZHHQ�OH[LFRJUDPPDU�DQG�VHPDQWLFV��,W�

EHJLQV�ZLWK�WKH�LGHD�WKDW� OH[LFRJUDPPDU�PDNHV�WZR�IXQGDPHQWDO�FRQWULEXWLRQV�

EH\RQG�WKH�XSSHU�SDUW�RI�JUDPPDWLFDO�XQLWV��WKH�ILUVW�LV�WKH�FUHDWLRQ�RI�ORJR�JHQHWLF�

SDWWHUQV��DQG�WKH�VHFRQG�LV�WKH�PDUNLQJ�RI�FRKHVLRQ��7KH�WHUP�ORJR�JHQHWLF�SDWWHUQV�

DUH� EDVHG� RQ� LQVWDQWLDWLRQ�� ,W� LV� WKH� UHODWLRQVKLS� EHWZHHQ� DQ� LQVWDQFH� DQG� D�

JHQHUDOL]HG�LQVWDQFH��)RU�H[DPSOH��D�QHZV�UHSRUW�ZKHUH�WKH�UHSRUWHU�VHOHFWV�YHUEDO�

��
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��

FODXVH��RQH�DIWHU�DQRWKHU��XQWLO�WKLV�HPHUJHV�DV�D�IDYRULWH�FODXVH�W\SH��7KLV�SDWWHUQV�

WKDW�HPHUJHV�DV�D�WH[W�IRUP�D�WHPSRUDU\�V\VWHP�WKDW�LV�VSHFLILF�WR�WH[WV��+RZHYHU��

)LJXUH����&RQWH[W��6HPDQWLFV��DQG�/H[LFRJUDPPDU
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� � 2Q� IXUWKHU� GLVFXVVLRQ�� 0DWWKLHVVHQ� DUJXHV� WKDW� UHJLVWHU� VKRZV� ³RQH�

IXQGDPHQWDO� HOHPHQW� RI� RUJDQL]DWLRQ� RI� ODQJXDJH� LQ� FRQWH[W´� ������� ����� +H�

EHOLHYHV�WKDW�ODQJXDJH�LQ�FRQWH[W�LV�RUJDQL]HG�JOREDOO\�DORQJ�WKUHH�GLPHQVLRQV��7KH�

ILUVW�LV�GLPHQVLRQ�RI�VWUDWLILFDWLRQ��ZKLFK�LQFOXGHV�RUGHUV�RI�V\PEROLF�DEVWUDFWLRQ�

UHODWHG�E\�UHDOL]DWLRQ��6HFRQG�LQ�PHWDIXQFWLRQDO�GLYHUVLILFDWLRQ��ZKLFK�LQFOXGHV�

PRGHV�RI�PHDQLQJ�DQG�WKH�ODVW��LV�SRWHQWLDOLW\��ZKLFK�FRYHUV�WKH�GLPHQVLRQ�IURP�

SRWHQWLDO�WR�LQVWDQWLDO�WKURXJK�LQVWDQWLDWLRQ��IURP�V\VWHP�WR�WH[W��$V�D�FRQFOXVLRQ��

WKUHH�ODQJXDJH�IDFWRUV�DUH�V\PEROV��PHDQLQJ��DQG�LQVWDQWLDWLRQ��2QH�JRRG�SRLQW�

SURSRVHG�E\�0DWWKLHVVHQ�LV�WKDW�FRQWH[W�KDV�D�V\VWHP�DQG�VWUDWLILFDWLRQ�

� � %\� WKLV�GLVFXVVLRQ��YDULDWLRQV�DUH�PRUH� LQWHUHVWLQJ� WR� LQYHVWLJDWH� UDWKHU�

WKDQ�HTXLYDOHQFH�EHFDXVH�WKH�VWXG\�RQ�WUDQVODWLRQ�LV�QR�ORQJHU�VWLFN�RQ�WKH�LGHD�RI�

VLPLODULW\��ZKLFK�LV�UDUHO\�HDV\�WR�JDLQ��9DULDWLRQV�UHJDUG�FRQWH[W�DV�WKH�SRLQW�RI�

LQYHVWLJDWLRQ��

0$77+,(66(1
6�3$5$0(7(5�21�5(*,67(5�9$5,$7,216

� � ,Q�VRPH�WUDQVODWLRQ�UHVHDUFKHV��WKH�PRVW�GLIILFXOW�SDUW�LV�PHDVXULQJ�WR�ZKDW�

H[WHQW�WKH�YDULDWLRQV�H[LVW�LQ�LQWHUWH[WXDO�WH[WV��'LIIHUHQW�FRQFHSW�RI�JUDPPDU�DQG�

VHQWHQFH� VWUXFWXUH�� GLJORVVLD� OHDNDJH�� ODQJXDJH� YDULDWLRQV�� DQG� SUDJPDWLF�

FRQVLGHUDWLRQ�PD\�FDXVH�WKH�H[LVWDQFH�RI�YDULDWLRQV��+RZHYHU��WKH�UHVHDUFKHU�PXVW�

FRQVWUXFW�D�SDUDPHWHU�RQ�KRZ�DQG�ZK\�ZH�FDQ�VD\�WKH�YDULDWLRQV�LQ�DQ�LQWHUWH[WXDO�

WH[W�LV�ORZ�RU�KLJK��

� � 'RHV�����GLJORVVLD�OHDNDJH�LQ�-DYDQHVH�LQIOXHQFH�UHJLVWHU�YDULDWLRQV�ZKHQ�

D�UHVHDUFKHU�LQYHVWLJDWHV�%DKDVD�,QGRQHVLD�(QJOLVK�GRFXPHQW"�)RU�H[DPSOH�WKH�

ZRUG�LEX�LV�SUHYLRXVO\�SODFHG�LQ�+�OHYHO�RI�GLJORVVLD�WR�FDOO�RQO\�D�PRWKHU��6LQFH�

GLJORVVLD�OHDNDJH�LV�RFFXUHG��LW�WXUQV�LQWR�PDPD�LQ�+�OHYHO�RI�GLJORVVLD�DQG�FKDQJH�

LEX�LQWR�D�ZRUG�WR�FDOO�DQ\�ROGHU�ZRPDQ�WKDQ�XV��,W�UXQV�D�TXHVWLRQ�ZKHQ�WKHUH�LV�WKH�

ZRUG�PDPD�LQ�%DKDVD�,QGRQHVLD�WH[W��VKRXOG�LW�EH�WUDQVODWHG�LQWR�LEX�RU�NHHS�LW�DV�

PDPD"�

� � 'RHV� GLIIHUHQW� V\VWHP� RI� ILQLWH� YHUEV� LQ�%DKDVD� ,QGRQHVLD� DQG� )UHQFK�

VXSSRUWV�D�KLJK�GHJUHH�RI�YDULDWLRQ"�+DOOLGD\�DQG�0DWWKLHVVHQ������������FODVVLI\�

ILQLWH�LQWR�WZR�W\SHV��WKH�ILUVW�LV�WHPSRUDO�ILQLWH�YHUEDO�RSHUDWRUV��DQG�WKH�VHFRQG�LV�

ILQLWH�PRGDO�RSHUDWRUV��7KH�RQH�WKDW�JLYHV�WR�WKH�)LQLWH��ZKLFK�FRXOG�EH�HLWKHU�SDVW��

SUHVHQW�� RU� IXWXUH� LV� WHPSRUDO� ILQLWH� YHUEDO� RSHUDWRUV�� 6HSDUDWHO\�� ILQLWH�PRGDO�

RSHUDWRUV� DQFKRU� WKH� SUHSRVLWLRQ� QRW� E\� UHIHUHQFH� WR� WLPH� EXW� E\� UHIHUHQFH� WR�
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��

0RGDOLW\��%DKDVD�,QGRQHVLD�GRHV�QRW�KDYH�ILQLWH�E\�UHIHUHQFH�WR�WLPH�EHFDXVH�LW�

SUHIHUV�DGYHUEV�WR�HPSKDVL]H�WLPH�UHIHUHQFH��ZKLOH�)UHQFK�KDV��7R�VWUHQJWKHQ�WKH�

LGHD�RI�FRQVWUXFWLQJ�D�SDUDPHWHU�RI�PHDVXUHPHQW�LQ�UHJLVWHU�YDULDWLRQV��WKH�QH[W�

GLVFXVVLRQ�HPSKDVL]HV�RQ�KRZ�XQVWDEOH�PHDQLQJ�LV�DQG�KRZ�WR�RYHUFRPH�LW���

� � $V�H[SODLQHG�E\�'MDMDVXGDUPD������������D�ZRUG�PHDQLQJ�PD\�H[WHQG�

�EUHDGWK��ZKLFK� LV�PRUH�H[WHQGHG� WKDQ� WKH�SUHGLFWLRQ��RU�JHW�QDUURZ�ZKHQ� WKH�

PHDQLQJ�RI�D�ZRUG�LV�QDUURZHU�WKDQ�WKH�ZKROH�XWWHUDQFHV��)RU�LQVWDQFH��WKH�ZRUG�

JLUO� DQG� JLUOIULHQG� JHW� QDUURZHU� PHDQLQJ�� DQG� ZKHQ� LW� LV� UHYHUVHG�� WKH� ZRUG�

JLUOIULHQG�GRHV�DQ�H[WHQGHG�PHDQLQJ��%\�KHUH��WKH�YDULDWLRQV�RI�FODXVHV�DUH�PDGH�

E\�WKH�QXPEHU�RI�DGGLWLRQV�RU�RPLVVLRQV�RI�ZRUG��

� � /DUVRQ� ������� ���� SURYLGHV� D� PDSSLQJ� RI� WUDQVODWLRQ� FRQWLQXXP�� +H�

EHOLHYHV� WKDW� WUDQVODWLRQV� IDOO� RQ� D� FRQWLQXXP� IURP� YHU\� OLWHUDO�� WR� OLWHUDO�� WR�

PRGLILHG�OLWHUDO��WR�QHDU�LGLRPDWLF��WR�LGLRPDWLF��DQG�WKHQ�PD\�HYHQ�PRYH�RQ�WR�EH�

XQGXO\�IUHH��

� � $�OLWHUDO�WUDQVODWLRQ�PDNHV�OLWWOH�VHQVH�LQ�(QJOLVK��/DUVRQ�������������,I�WKH�

VRXUFH�DQG�WDUJHW�ODQJXDJH�DUH�UHODWHG��WKH�OLWHUDO�WUDQVODWLRQ�LV�XQGHUVWDQGDEOH��

+RZHYHU��WKH�OLWHUDO�FKRLFH�RI�OH[LFDO�LWHPV�PDNHV�WKH�WUDQVODWLRQ�DURXQG�IRUHLJQ��

)RU� LQVWDQFH�� WKH� WUDQVODWLRQ� RI� 
0DGDPH� 2GHWWH�� SDVVHQJHU� ZLWK� GHVWLQDWLRQ�

'RXOD��LV�GHPDQGHG�RQ�WKH�WHOHSKRQH
�LQ�)UHQFK��0DGDPH�2GHWWH��SDVVHQJHU�j�

GHVWLQDWLRQ�GH�'RXDOD�HVW�GHPDQGHG�DX�WHOHSKRQH��7KH�WUDQVODWLRQ�VHHPV�VWUDQJH�

IRU�WKH�PHDQLQJ�LV�DFWXDOO\�0DGDPH�2GHWWH�JHWV�D�SKRQH�FDOO��

� � 'LIIHUHQW� WR�PRGLILHG� OLWHUDO� WUDQVODWLRQ�� /DUVRQ� H[SODLQV� WKDW� LW� DOORZV�

WUDQVODWRUV�WR�XVXDOO\�DGMXVWLQJ�WKH�WUDQVODWLRQ�HQRXJK�WR�DYRLG�UHDO�QRQVHQVH�DQG�

ZURQJ�PHDQLQJV��EXW�XQQDWXUDOQHVV�VWLOO� UHPDLQV��7KLV� WUDQVODWLRQ�FUHDWHV�PRUH�

YDULDWLRQV�IRU�VRPH�PRGLILFDWLRQV�LQYROYH�OHVV�RU�PRUH�JUDPPDWLFDO�HOHPHQWV��,W�LV�

VLPLODU�WR�LGLRPDWLF�WUDQVODWLRQV�WKDW�XVH�QDWXUDO�IRUPV�RI�WKH�UHFHSWRU�ODQJXDJH��

ERWK�LQ�WKH�JUDPPDWLFDO�FRQVWUXFWLRQV�DQG�LQ�WKH�FKRLFH�RI�OH[LFDO�LWHPV��/DUVRQ�

DGGV������������WKDW�D�WUXO\�LGLRPDWLF�WUDQVODWLRQ�GRHV�QRW�VRXQG�OLNH�D�WUDQVODWLRQ��

7KH�ODVW�SDUW�LQ�WKLV�FRQWLQXXP�LV�XQGXO\�IUHH�WUDQVODWLRQ��ZKLFK�LV�QRW�DFFHSWDEOH�

IRU�PRVW�SXUSRVHV�EHFDXVH�WKH�DGGLWLRQ�LQ�WKH�WUDQVODWHG�WH[WV�LV�VRPHWLPHV�QRW�WKH�

PHVVDJHV�LQ�WKH�VRXUFH�WH[W��,Q�RWKHU�ZRUGV��XQGXO\�IUHH�WUDQVODWLRQV�FRQVLVW�RI�WRR�

PXFK�RPLVVLRQV�RU�DGGLWLRQV��7KH�WUDQVODWLRQ�FRQWLQXXP�LV�SUHVHQWHG�LQ�WKLV�ILJXUH�
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� � .QRZLQJ�WKDW�PHDQLQJ�LV�QRW�FRQVWDQW��0DWWKLHVVHQ
V�SURSRVDO������������

������WKDW�LQ�UHJLVWHU��WKHUH�DUH�WKUHH�DSSURDFKHV�WKDW�FDQ�SURYH�UHJLVWHU�YDULDWLRQV�RI�

LQWHUWH[WXDO�WH[WV�LV�YDOXDEOH�IRU�WUDQVODWLRQ�UHVHDFKHUV�WR�FRQVLGHU�FHUWDLQ�SRLQWV�

YDOXLQJ�UHJLVWHU�YDULDWLRQV��

7KRVH�DUH�

��� 3UREDELOLVWLF�V\VWHP�ZLWK�UHJLVWHU�VNHZLQJ

� ,W�LV�WKH�ZD\�WR�PHDVXUH�UHJLVWHU�YDULDWLRQV�E\�ILQGLQJ�WKH�IUHTXHQF\�LQ�RQH�WH[W�

FRPSDUHG� WR� DQRWKHU� RQH�� ,Q� WKH� HQG�� WKH� IUHTXHQF\� LV� LGHQWLILHG� E\� WKH�

GLVVLPLODULW\�RI�JUDPPDU��ZKLFK�LV�PRVWO\�GHVFULEHG�TXDQWLWDWLYHO\�

��� 3DUWLWLRQHG�PXOWL�UHJLVWHU�V\VWHP�ZLWK�³FRPPRQ�FRUH´

� ,W� LV� WKH�ZD\� WR�FODVVLI\�HDFK� UHJLVWHU�EDVHG�RQ�DQ\�SRVVLEOH�QXPEHUV��)RU�

H[DPSOH��]HUR�LV�IRU�WKH�DEVHQFH�DQG�RQH�LV�IRU�WKH�SUHVHQFH��7KH�SRVVLELOLW\�RI�

GLIIHUHQWLDWLRQ�FDQ�EH�LQWHUSUHWHG�TXDOLWDWLYHO\�

��� 6HSDUDWH�UHJLVWHU�V\VWHP

� 7KLV�LV�WKH�ZD\�WR�FODVVLI\�UHJLVWHU�DQG�V\VWHP��,W�PHDQV�WKDW�LI�UHJLVWHU�H[LVWV�

ZLWKRXW�LQYROYLQJ�ODQJXDJH�IDFWRUV��WKH�UHJLVWHU�YDULDWLRQV�FDQ�EH�H[DPLQHG�E\�

FRQVLGHULQJ�VLWXDWLRQDO�FRQWH[W�LQ�WKH�WH[W�FRPSOHWHO\

&21&/86,21

2YHU�WKH�GLVFXVVLRQ�DERYH��WKHUH�DUH�WKUHH�SRLQWV�FRQFOXGHG�

��� � WKHUH�DUH� WKUHH�EDVHV�RI�GHVFULSWLYH� WUDQVODWLRQ� VWXGLHV�ZKLFK�DUH�SURGXFW�

EDVHG��SURFHVV�EDVHG��DQG�IXQFWLRQ�EDVHG�WUDQVODWLRQ�VWXGLHV��

)LJXUH����7KH�7UDQVODWLRQ�&RQWLQXXP�E\�/DUVRQ
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��� LQ� LWV� GHYHORSPHQW�� WUDQVODWLRQ� VWXGLHV� FRYHU� LWV� PDLQ� LVVXHV�� HTXLYDOHQFH�

YHUVXV� YDULDWLRQV�� 7KH� LQYHVWLJDWLRQ� RI� YDULDWLRQV� LQ� LQWHUWH[WXDO� WH[WV� DUH�

LQWHUHVWLQJ�IRU�FRQWH[W�LV�GHHSO\�FRQFHUQHG�

��� VLQFH� PHDQLQJ� LV� QRW� FRQVWDQW�� PRUHRYHU� WKHUH� DUH� FHUWDLQ� WHQGHQFLHV� RI�

YDULDWLRQV�VXFK�DV�GLIIHUHQW�JUDPPDU�V\VWHP��GLJORVVLD�OHDNDJH��DQG�SUDJPDWLF�

FRQVLGHUDWLRQ� �OLWHUDO�XQGXOO\� IUHH� PHDQLQJ��� WKHUHIRUH� D� UHVHDUFKHU� RI�

WUDQOVDWLRQ�VWXGLHV�PXVW�GHVLJQ�D�SDUDPHWHU�WR�DQDO\]H�WKH�H[WHQW�RI�YDULDWLRQV��

5()(5(1&(6

$YHOLQJ��+����������5HDGLQJV�LQ�WUDQVODWLRQ�VWXGLHV��<RJ\DNDUWD��8*0�3UHVV�

%DNHU�0���������,Q�RWKHU�ZRUGV�D�FRXUVHERRN�RQ�WUDQVODWLRQ��/RQGRQ�DQG�

1HZ<RUN��5RXWOHGJH�

%DVVQHWW��6����������7UDQVODWLRQ�VWXGLHV��/RQGRQ��5RXWOHGJH�

%XWW��'���HW��DO����������8VLQJ�IXQFWLRQDO�JUDPPDU��$Q�([SORUHU"V�*XLGH��6\GQH\��

0DFTXLUH�8QLYHUVLW\�

&DWIRUG��-��&����������$�OLQJXLVWLF�WKHRU\�RI�WUDQVODWLRQ��/RQGRQ��2[IRUG�

8QLYHUVLW\�3UHVV�,QF�

&KDSPDQ��-���	�'��+HQGU\�� ��������0DODP�\DQJ�VDQJDW�EHULVLN��7UDQVODWHG�E\�

+HUWULDQL�$JXVWLQH���6XUDED\D��(UODQJJD��

'MDMDVXGDUPD��)����������6HPDQWLN����SHPDKDPDQ�LOPX�PDNQD��%DQGXQJ��

5HILND�$GLWDPD�

+DOOLGD\��0�$�.��	�&��0DWWKLHVVHQ����������$Q�LQWURGXFWLRQ�WR�IXQFWLRQDO�

JUDPPDU��WKLUG�HGLWLRQ��/RQGRQ��$UQROG�

+DOOLGD\�0�$�.��	�5�+DVDQ����������%DKDVD��NRQWHNV��GDQ�WHNV��DVSHN�DVSHN�

EDKDVD�GDODP�SDQGDQJDQ�VHPLRWLN�VRVLDO���7UDQVODWHG�E\�$VUXGLQ�%DURUL�

7RX���<RJ\DNDUWD��*DGMDK�0DGD�8QLYHUVLW\�3UHVV�

/DUVRQ��0��/������������0HDQLQJ�EDVHG��WUDQVODWLRQ���$��JXLGH��WR��FURVV�

ODQJXDJH�HTXLYDOHQFH��/DQKDP��8QLYHUVLW\�3UHVV�RI�$PHULFD�

0DWWKLHVVHQ��&����������5HJLVWHU�LQ�WKH�URXQG��GLYHUVLW\�LQ�D�XQLILHG�WKHRU\�RI�

UHJLVWHU�DQDO\VLV��,Q�0��*KDGHVV\��5HJVLWHU�$QDO\VLV��7KHRU\�DQG�

3UDFWLFH��SS�����������/RQGRQ�DQG�1HZ�<RUN��3LQWHU�3XEOLVKHUV�
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0XQGD\��-����������,QWURGXFLQJ�WUDQVODWLRQ�VWXGLHV��WKHRULHV�DQG�DSSOLFDWLRQV��

/RQGRQ��5RXWOHGJH�

1HZPDUN��3����������$ERXW�WUDQVODWLRQ��$GHOLGH��0XOWLOLJXDO�0DWWHUV�/WG�

1LGD��(���	�&��5��7DEHU����������7KH�WKHRU\�DQG�SUDFWLFH�RI�WUDQVODWLRQ��/HLGHQ��

8QLWHG�%LEOH�6RFLHWLHV�

1RUG��&����������7UDQVODWLQJ�DV�D�SXUSRVHIXO�DFWLYLW\��IXQFWLRQDOLVW�DSSURDFKHV�

H[SODLQHG��0DQFKHVWHU��6W��-HURPH�3XEOLVKLQJ�

0DFKDOL��5����������5HGHILQLQJ�WH[WXDO�HTXLYDOHQFH�LQ�WUDQVODWLRQ��ZLWK�VSHFLDO�

UHIHUHQFH�WR�,QGRQHVLD�(QJOLVK���-DNDUWD��7KH�7UDQVODWLRQ�&HQWHU�)DFXOW\�

RI�$UW����WKH�8QLYHUVLW\�RI�,QGRQHVLD�

6WHLQHU��(����������7UDQVODWHG�WH[WV��SURSHUWLHV��YDULDQWV��HYDOXDWLRQV��)UDQNXUW��

3HWHU�/DQJ�

��
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