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6DPDQWKD�9HWWHVVH��&RQVWDQWLD�$QDVWDVLDGRX

7KLV�SDSHU�RXWOLQHV�DQ�$UWV�DQG�+XPDQLWLHV�5HVHDUFK�&RXQFLO��$+5&��IXQGHG�'HVLJQ�,QQRYDWLRQ�'HYHORSPHQW
$ZDUG�SURMHFW�WLWOHG�i(QKDQFLQJ�WKH�$XWKHQWLFLW\�DQG�6XVWDLQDELOLW\�RI�WKH�9LVLWRU�+HULWDJH�([SHULHQFH�WKURXJK��'
3ULQWLQJ�7HFKQRORJ\j��XQGHUWDNHQ�LQ�FROODERUDWLRQ�ZLWK�WKH�KHULWDJH�RUJDQLVDWLRQ�+LVWRULF�6FRWODQG�DW�6WLUOLQJ
&DVWOH��EHWZHHQ�DFDGHPLFV�LQ�WKH�6FKRROV�RI�7RXULVP�DQG�'HVLJQ�DW�(GLQEXUJK�1DSLHU�8QLYHUVLW\��,Q�WKLV�VWXG\�
WKH�UHVHDUFK�WHDP�SURGXFHG�D�FROOHFWLRQ�RI��'�SULQWHG�VRXYHQLUV�LQ�D�YDULHW\�RI�PDWHULDOV�DQG�VFDOHV�RQ�DQ
8OWLPDNHU����'�SULQWHU��,W�ZDV�VHW�XS�ZLWKLQ�WKH�FDVWOH�QH[W�WR�RQH�RI�WKH�KDOOV�WKDW�IRUPHG�SDUW�RI�D�WRXU�DV�D
VPDOO��iSRS�XSj�PDNHU�VSDFH�DQG�JLIW�VKRS�

.H\ZRUGV��KHULWDJH��VRXYHQLU���'�SULQWLQJ��HQJDJHPHQW��PDNHU�VSDFH

E\�6DPDQWKD�9HWWHVVH�	�&RQVWDQWLD
$QDVWDVLDGRX

,1752'8&7,21

7KLV�SDSHU�RXWOLQHV�DQ�$UWV�DQG�+XPDQLWLHV�5HVHDUFK
&RXQFLO��$+5&��IXQGHG�'HVLJQ�,QQRYDWLRQ
'HYHORSPHQW�$ZDUG�SURMHFW�WLWOHG�z(QKDQFLQJ�WKH
$XWKHQWLFLW\�DQG�6XVWDLQDELOLW\�RI�WKH�9LVLWRU
+HULWDJH�([SHULHQFH�WKURXJK��'�3ULQWLQJ
7HFKQRORJ\{��XQGHUWDNHQ�LQ�FROODERUDWLRQ�ZLWK�WKH
KHULWDJH�RUJDQLVDWLRQ�+LVWRULF�6FRWODQG�DW�6WLUOLQJ
&DVWOH��EHWZHHQ�DFDGHPLFV�LQ�WKH�6FKRROV�RI
7RXULVP�DQG�'HVLJQ�DW�(GLQEXUJK�1DSLHU�8QLYHUVLW\�
,Q�WKLV�VWXG\��WKH�UHVHDUFK�WHDP�SURGXFHG�D
FROOHFWLRQ�RI��'�SULQWHG�VRXYHQLUV�LQ�D�YDULHW\�RI
PDWHULDOV�DQG�VFDOHV�RQ�DQ�8OWLPDNHU����'�SULQWHU��
,W�ZDV�VHW�XS�ZLWKLQ�WKH�FDVWOH�QH[W�WR�RQH�RI�WKH
KDOOV�WKDW�IRUPHG�SDUW�RI�D�WRXU�DV�D�VPDOO��zSRS�XS{
PDNHU�VSDFH�DQG�JLIW�VKRS�

7KH�UHVHDUFKHUV�LQYLWHG�YLVLWRUV�WR�WDNH�SDUW�LQ�D
VKRUW�VXUYH\�DQG�WKHQ�R�HUHG�WKHP�D��'�SULQWHG
LWHP�DW�WKH�HQG��D�VPDOO�XQLFRUQ�IURP�7KLQJLYHUVH�WR
UH�HFW�WKH�FDVWOH{V�EUDQGLQJ����7KLV�VWXG\�WRRN�SODFH
LQ�VLWX�WR�GHPRQVWUDWH�WKH�WHFKQRORJ\�DQG�SURFHVVHV

LQYROYHG�ZLWK��'�SULQWLQJ�DQG�WR�HQJDJH�WKH�SXEOLF
DQG�VWD��ZLWK�WKH�GHVLJQ�SURFHVV�RI��'�SULQWLQJ�D
VRXYHQLU�IURP�VWDUW�WR��QLVK�XVLQJ�WKHVH
WHFKQRORJLHV�DQG�WR�H[SHULHQFH���HHWLQJO\��FHUWDLQ
FKDUDFWHULVWLFV�RI�D�VKDUHG�PDNHU�VSDFH�

7KH�SURMHFW�VWDUWHG�ZLWK�WKH�LGHD�WKDW�WUDGLWLRQDOO\
SURGXFHG�VRXYHQLUV�FDQ�RIWHQ�EH�WKRXJKW�RI�DV
LQDXWKHQWLF��PDVV�SURGXFHG��FKHDS��PHDQLQJOHVV
REMHFWV�WKDW�DUH�QRW�ZRUWK\�RI�VHULRXV�FRQVLGHUDWLRQ�
�6ZDQVRQ��������+RZHYHU��VRXYHQLUV�PD\�EH�YLHZHG
DV�WH[WV�WKDW�UHYHDO�PHDQLQJV�DQG�HYHQWV�EHKLQG
WKHLU�SURGXFWLRQ��7KH\�FDQ��WKHUHIRUH��DFW�DV�WDQJLEOH
HYLGHQFH�RI�D�YLVLW�WKDW�HQDEOHV�D�UHOLYLQJ�RI�DQ
H[SHULHQFH�DQG�UHWDLQV�WKH�PHPRU\�RI�D�VSHFLDO
RFFDVLRQ�DQG�ORFDWLRQ���0RUJDQ�DQG�3ULWFKDUG�������
$GGLWLRQDOO\��VRXYHQLUV�DUH�H[SUHVVLRQV�RI�KLJKO\
SHUVRQDO�LQGLYLGXDOLW\��VHQVH�RI�VHOI��FUHDWLYLW\�DQG
DHVWKHWLF�WDVWH���6ZDQVRQ�DQG�7LPRWK\�������

0DQ\�FRQWHPSRUDU\�PXVHXPV�DQG�JDOOHULHV�KDYH
H[WHQGHG�VRXYHQLUV{�XVH�DV�zPHPRU\�WULJJHUV{��QRW
RQO\�E\�H[SDQGLQJ�JLIW�VKRS�YDULHW\��EXW�DOVR�E\
H[SHULPHQWLQJ�ZLWK�GLJLWDO�WHFKQRORJLHV��VXFK�DV
zDSSV{��WKDW�DOORZ�WKH�YLVLWRU�WR�WDNH�KRPH�SK\VLFDO
H[SHULHQFHV�DQG�DEVRUE�WKHP�LQ�WKHLU�HYHU\GD\
OLYHV��PHGLDWLQJ�SODFH�DQG�HQYHORSLQJ�WKH�SDVW�ZLWK
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WKH�SUHVHQW���7XQJ�DQG�5LWFKLH��������7KHUH�DUH�DOVR
LQVWDQFHV�RI�PDNHU�VSDFHV�EHLQJ�VHW�XS�ZLWKLQ�WKH
PXVHXP�ORFXV�DV�HGXFDWLRQDO�WRROV�WR�HQJDJH
YLVLWRUV�ZLWK�SDUWLFXODU�H[KLELWLRQV�RU�WKHPHV�LQ
LQWHUDFWLYH�DQG�FUHDWLYH�ZD\V�

7KLV�VWXG\��LQ�SDUWLFXODU��FRQFHQWUDWHG�RQ�XQORFNLQJ
WKH�SRWHQWLDO�RI�WKH�HVWDEOLVKHG�KHULWDJH�DWWUDFWLRQ
zJLIW�VKRS{�DQG�WKH�SHUVRQDO�VLJQL�FDQFH�RI�WKH
VRXYHQLU�REMHFW�LWVHOI��HPSOR\LQJ�PDQ\�RI�WKH
LQWULQVLF�TXDOLWLHV�RI�DQ�XQUHJXODWHG�PDNHU�VSDFH�
ZKLOH�H[SORULQJ�WKH�GLFKRWRPLHV�RI�WKLV�MX[WDSRVHG
ZLWK�FRPPHUFLDO�UHWDLO�

+HULWDJH�HQYLURQPHQWV�DQG�DQ�XQGHUVWDQGLQJ�RI�WKH
KLVWRU\��VRFLHWDO�LQFOXVLYLW\�DQG�SXEOLF�RZQHUVKLS�RI
WKH�EXLOGLQJV�DQG�DUWHIDFWV�FDQ�EH�ORVW�LQ�WKH
LQVWLWXWLRQDOLVHG�DSSURDFK�WKDW�KHULWDJH�LV�RIWHQ
SUHVHQWHG�DQG�IXQGHG��7KLV�FDQ�EH�EHFDXVH�RI�WKH
FRQYHQWLRQDO�GLVVHPLQDWLRQ�RI�H[KLELWHG�LQIRUPDWLRQ�
FKDUJLQJ�HQWUDQFH�IHHV�RU�FRPPHUFLDO�JLIW�VKRS
SURYLVLRQ��SRWHQWLDOO\�H[FOXGLQJ�DQG�GLVHQJDJLQJ
VHJPHQWV�RI�WKH�SRSXODWLRQ�DQG�HYHQ�WKH�ORFDO
FRPPXQLW\��,W�FDQ�DOVR�EH�WKDW�FKLOGUHQ�DQG�\RXQJ
SHRSOH�GR�QRW�IXOO\�HQJDJH�ZLWK�WUDGLWLRQDO�KHULWDJH
HGXFDWLRQDO�PDWHULDOV��7KLV�VWXG\��WKURXJK�WKH�XVH�RI
LQ�VLWX��'�SULQWLQJ�DQG�H[SHULHQWLDO�VRXYHQLUV�
FKDOOHQJHV�WKHVH�FRQFHSWV�E\�DGGLQJ�GLJLWDO�PDNLQJ�
FXVWRPLVDWLRQ��SHHU�SURGXFWLRQ�DQG�LQWHUDFWLRQ�WR
WKLV�HQFRXQWHU��7KH�DELOLW\�WR�SRWHQWLDOO\�FXVWRPLVH
DQG�LQWHUDFW�ZLWK�WKH�PDNLQJ�RI�VRXYHQLUV�WKDW��'
SULQWLQJ�KHUDOGV�PD\�FUHDWH�RSSRUWXQLWLHV�WR�HVFDSH
WKH�VHULDO�UHSURGXFWLRQ�RI�FXOWXUH�DQG�HQJDJH�WKH
YLVLWRU�LQ�WKH�FUHDWLRQ�RI�SHUVRQDO�PHDQLQJ�
�5LFKDUGV�DQG�:LOVRQ�������

7KLV�UHVHDUFK�DOVR�HYDOXDWHV�WKH�RXWFRPHV�RI
GLVUXSWLQJ��WKURXJK�WKH�LQWURGXFWLRQ�RI�VHYHUDO�WUDLWV
RI�D�SHHU�EDVHG�PDNHU�VSDFH��D�KHULWDJH�UHWDLO
HQYLURQPHQW��LQ�WKLV�FDVH�IUHTXHQWHG�E\�D�UHODWLYHO\
D�XHQW�GHPRJUDSKLF�ZLWK��DUJXDEO\��zFXOWXUDO
FDSLWDO{��%RXUGLHX��������������7KLV�LV�GH�QHG�DV�zWKH
VXP�RI�WKH�UHVRXUFHV��DFWXDO�RU�YLUWXDO��WKDW�DFFUXH
WR�DQ�LQGLYLGXDO�RU�D�JURXS�E\�YLUWXH�RI�SRVVHVVLQJ�D
GXUDEOH�QHWZRUN�RI�PRUH�RU�OHVV�LQVWLWXWLRQDOL]HG
UHODWLRQVKLSV�RI�PXWXDO�DFTXDLQWDQFH�DQG

UHFRJQLWLRQ{�DQG�zD�WDVWH�IRU��QH�DUW�EHFDXVH�WKH\
KDYH�EHHQ�H[SRVHG�WR�DQG�WUDLQHG�WR�DSSUHFLDWH�LW
VLQFH�D�YHU\�HDUO\�DJH��ZKLOH�ZRUNLQJ�FODVV
LQGLYLGXDOV�KDYH�JHQHUDOO\�QRW�KDG�DFFHVV�WR�zKLJK
DUW{�DQG�WKXV�KDYH�QRW�FXOWLYDWHG�WKH
zKDELWXV{�DSSURSULDWH�WR��QH�DUW�>XQGHUVWDQGLQJ@�{
7KH�SDSHU�ZLOO�DOVR�GLVFXVV�KRZ�DVSHFWV�RI�WKH
PDNHU�PRYHPHQW��LQFOXGLQJ�WKH�XVH�RI�GHVNWRS
WRROV��VKDULQJ�DQG�FROODERUDWLRQ�DQG�WKH�XVH�RI
FRPPRQ�GHVLJQ�VWDQGDUGV�WR�IDFLOLWDWH�IDVW�LWHUDWLRQ
FDQ�EH�EHQH�FLDOO\�DVVLPLODWHG�LQWR�D�VHHPLQJO\
GLVVLPLODU�KHULWDJH�UHWDLO�FXOWXUH�DQG�SXEOLF�DQG�ZKDW
WKH�VRFLHWDO�EHQH�WV�RI�WKLV�PD\�EH�

/,7(5$785(�5(9,(:

6RXYHQLUV�DV�PHDQLQJIXO�dWKLQJVe

%MRUJYLQVVRQ��(KQ�DQG�+LOOJUHQ�������������GHVFULEH
D�zWKLQJ{�DV�VRPHWKLQJ�WKDW�zFKDOOHQJHV�ZKHQ
HQWHULQJ�WKH�SXEOLF�VSKHUH�DQG�WKH��HOG�RI
LQQRYDWLRQ�UHVHDUFK��$�PDMRU�FKDOOHQJH�KDV�WR�GR
ZLWK�ZKDW�LV�EHLQJ�GHVLJQHG�x�D�zWKLQJ{��REMHFW�RU
VHUYLFH��RU�D�z7KLQJ{��VRFLR�PDWHULDO�DVVHPEO\�WKDW
GHDOV�ZLWK�zPDWWHUV�RI�FRQFHUQ{���,Q�WKLV�VWXG\��WKH
UHVHDUFKHUV�KDYH�WUHDWHG�WKH�SXEOLF�LQWHUDFWLRQ�ZLWK
WKH�GLJLWDOO\�PDGH�VRXYHQLU�REMHFWV�DQG�WKHLU
UHODWLRQVKLS�ZLWK�WKH�GHFRQVWUXFWHG�XVH�RI�WKH
KHULWDJH�VSDFH�DV�PHDQLQJIXO�

6RXYHQLUV�DQG�WKH�zJLIW�VKRS{�DUH�RIWHQ�RYHUORRNHG
DV�KDYLQJ�DQ\�VLJQL�FDQFH�LQ�KRZ�WKH�SXEOLF�LQWHUDFW
ZLWK�WKHLU�KHULWDJH�HQYLURQPHQW��+RZHYHU��DFFRUGLQJ
WR�1RUPDQ�������������IRU�H[DPSOH��zZH�EHFRPH
DWWDFKHG�WR�WKLQJV�LI�WKH\�KDYH�D�VLJQL�FDQW�SHUVRQDO
DVVRFLDWLRQ��,I�WKH\�EULQJ�WR�PLQG�SOHDVDQW�
FRPIRUWLQJ�PRPHQWV��3HUKDSV�PRUH�VLJQL�FDQW�
KRZHYHU��LV�RXU�DWWDFKPHQW�WR�SODFHV��2XU
DWWDFKPHQW�LV�UHDOO\�QRW�WR�WKH�WKLQJ��LW�LV�WKH
UHODWLRQVKLS�WR�WKH�PHDQLQJV�DQG�IHHOLQJV�WKH�WKLQJ
UHSUHVHQWV�{�,Q�WKLV�ZD\��WKH�VRXYHQLU�PD\��LQ�VRPH
FDVHV��HFOLSVH�WKH�DFWXDO�H[KLELW�LQ�WKH�ZD\�WKDW�LW�LV
UHPHPEHUHG�RU�SHUVRQDOO\��DXWKHQWLFDOO\�HQJDJHG
ZLWK��7KURXJK�GLJLWDOO\�PDGH�VRXYHQLUV��WKLV�VWXG\
PRYHV�WKH�LQVWLWXWLRQDOLVHG�KHULWDJH�H[SHULHQFH�RXW
RI�WKH�SUHVFULEHG�VSDFH��LQWR�WKH�JLIW�VKRS�WKHQ�LQWR



7KH�-RXUQDO�RI�3HHU�3URGXFWLRQ
1HZ�SHUVSHFWLYHV�RQ�WKH�LPSOLFDWLRQV�RI�SHHU�SURGXFWLRQ�IRU�VRFLDO�FKDQJH

-RXUQDO�RI�3HHU�3URGXFWLRQ�,VVXH�����0DNHUVSDFHV�DQG�,QVWLWXWLRQV
KWWS���SHHUSURGXFWLRQ�QHW�y�,661����������

9ROXPH���RI��
d������E\�WKH�DXWKRUV��DYDLODEOH�XQGHU�D�FF�E\�OLFHQVH��KWWSV���FUHDWLYHFRPPRQV�RUJ�OLFHQVHV�E\�������_���

D�GRPHVWLF�HQYLURQPHQW�DQG�FRQVLGHUV�WKH
LPSOLFDWLRQV�RI�WKLV�

*RUGRQ{V�UHVHDUFK�������������FODLPHG�WKDW��zWKH
XQLYHUVDOLW\�RI�WKH�VRXYHQLU�FDQ�EH�XQGHUVWRRG�LQ
OLJKW�RI�LWV�XQGHUO\LQJ�UROH�RU�IXQFWLRQ��$V�DQ�DFWXDO
REMHFW��LW�FRQFUHWL]HV�RU�PDNHV�WDQJLEOH�ZKDW�ZDV
RWKHUZLVH�RQO\�DQ�LQWDQJLEOH�VWDWH��,WV�SK\VLFDO
SUHVHQFH�KHOSV�ORFDWH��GH�QH�DQG�IUHH]H�LQ�WLPH�D
�HHWLQJ��WUDQVLWRU\�H[SHULHQFH�DQG�EULQJ�EDFN�LQWR
RUGLQDU\�H[SHULHQFH�VRPHWKLQJ�RI�WKH�TXDOLW\�RI�DQ
H[WUDRUGLQDU\�H[SHULHQFH�{�6RXYHQLUV�KDYH�WKH
DELOLW\�WR�EH�zWDQJLEOH��PDJLFDO��VHQWLPHQWDO�
FKHULVKHG�REMHFWV�RI�PHPRUDEOH�H[SHULHQFH�
LQWDQJLEOH�UHPLQGHUV�DQG�JROGHQ�PHPRULHV{
�0F.HUFKHU�DQG�GX�&URV�������������%\�SURYLGLQJ�D
PDWHULDO�SRLQW�RI�UHIHUHQFH�IRU�D�VSHFL�F�PHPRU\�
VRXYHQLUV�FUHDWH��UHFUHDWH�DQG�PHGLDWH�D�PXOWL�
VHQVH�WRXULVW�H[SHULHQFH��0RUJDQ�DQG�3ULWFKDUG�
������DQG�DUH�D�PHDQV�RI�PHGLDWLQJ�RU�WUDQVIHUULQJ
PHVVDJHV�IURP�RQH�UHDOLW\�WR�DQRWKHU��&ROOLQV�
.UHLQHU�DQG�=LQV������������

',*,7$//<�0$.,1*�&2//$%25$7,9(
d$87+(17,&e�6289(1,56

,Q�WKLV�SURMHFW��DOEHLW�D�VKRUW�SLORW�VWXG\�ZKHUH�WKH
SXEOLFV{�LQWHUDFWLRQ�ZLWK�WKH�DFWXDO��'�SULQWHU�DQG
GHVLJQLQJ�SURFHVV�ZDV�UHODWLYHO\�OLPLWHG��DVSHFWV�RI
WKH�WRXULVW�DQG�GHVLJQ�FR�FUHDWLRQ�SURFHVVHV�ZHUH
DSSOLHG�DQG�WKH�IHHGEDFN�ZDV�DSSUDLVHG��$FFRUGLQJ
WR�%LQNKRUVW�DQG�'HNNHU�������������zPRGHUQ
FRQVXPHUV�ZDQW�FRQWH[W�UHODWHG��DXWKHQWLF
H[SHULHQFH�FRQFHSWV�DQG�VHHN�D�EDODQFH�EHWZHHQ
FRQWURO�E\�WKH�H[SHULHQFH�VWDJHU�DQG�VHOI
GHWHUPLQHG�DFWLYLW\�ZLWK�LWV�VSRQWDQHLW\��IUHHGRP
DQG�VHOI�H[SUHVVLRQ�{�6DQGHUV�DQG�6WDSSHUV�������
���GH�QH�FR�FUHDWLRQ�DV�zWKH�FUHDWLYLW\�RI�GHVLJQHUV
DQG�SHRSOH�QRW�WUDLQHG�LQ�GHVLJQ�ZRUNLQJ�WRJHWKHU�LQ
WKH�GHVLJQ�GHYHORSPHQW�SURFHVV{��7KH�DELOLW\�RI�WKH
YLVLWRU�WR�VLPSO\�LQWHUDFW�ZLWK�WKH�PDNLQJ�SURFHVV�RI
�'�SULQWLQJ��WKURXJK�FRORXU�FKRLFHV��VFDOHV�DQG
LQFOXVLRQ�RI�LQVFULSWLRQ��LQ�DGGLWLRQ�WR�WKH�RFFDVLRQDO
�DZV�DQG�LPSHUIHFWLRQV�LQ�WKH�SULQWLQJ�SURFHVV��FDQ
OHDG�WR�WKH�DGGLWLRQDO�H[SHULHQFH�RI�VHUHQGLSLW\�
RIWHQ�H[SHULHQFHG�E\�VNLOOHG�PDNHUV�

7KH�LQ�VLWX��'�SULQWLQJ�H[SHULHQFH�WKDW�WKH�UHVHDUFK
WHDP�IDFLOLWDWHG�IRU�WKH�KHULWDJH�SXEOLF�VHHPHG�WR
HOHYDWH�WKHLU�VRXYHQLUV�IURP�EHLQJ�WKURZDZD\
SODVWLF�XQLFRUQV�LQWR�FR�FUHDWHG�H[SHULHQWLDO�REMHFWV�
HPEHGGHG�ZLWK�zDXWKHQWLFLW\{��7UDGLWLRQDO�zFUDIW{
SURGXFHV�VRXYHQLU�REMHFWV�WKDW�DUH�RIWHQ�SHUFHLYHG
DV�PRUH�zDXWKHQWLF{�E\�YLVLWRUV���/LWWUHOO��$QGHUVRQ
DQG�%URZQ��������(OHPHQWV�RI�DXWKHQWLFLW\�DUH
WKRXJKW�WR�EH�LPSOLFLW�LQ�FUDIW�SURGXFWLRQ�SURFHVVHV�
PDWHULDOV��ZRUNPDQVKLS��H[FOXVLYLW\�DQG�DXWKRUVKLS
RI�WKH�VRXYHQLU�REMHFWV���3DUDVNHYDLGLV�DQG
$QGULRWLV��������7KLV�KDV�EHHQ�D�ORQJ�KHOG�EHOLHI�
UH�HFWHG�LQ�5HGJUDYH{V�UHSRUW�RI�WKH�*UHDW
([KLELWLRQ�LQ������ZKLFK�DUJXHG��zZKHUHYHU
RUQDPHQW�LV�ZKROO\�H�HFWHG�E\�PDFKLQHU\��LW�LV
FHUWDLQO\�WKH�PRVW�GHJUDGHG�LQ�VW\OH�DQG�H[HFXWLRQ�
DQG�WKH�EHVW�ZRUNPDQVKLS�DQG�WKH�EHVW�WDVWH�DUH�WR
EH�IRXQG�LQ�WKRVH�PDQXIDFWXUHV�DQG�IDEULFV�ZKHUHLQ
WKH�KDQGLFUDIW�LV�HQWLUHO\�RU�SDUWLDOO\�WKH�PHDQV�RI
SURGXFLQJ�WKH�RUQDPHQW{��$XHUEDFK�������������
+DQGLFUDIW�DQG�KXPDQ�WRXFK�FDQ�WKHUHIRUH�HTXDWH�WR
H[WHQGHG�HQJDJHPHQW�ZLWK�WKH�REMHFW�DQG�D�PRUH
LQWLPDWH�H[SHULHQFH�RI�RZQHUVKLS��.HWWOH\��������

7KH�SURFHVVHV��RXWSXWV�DQG�H[SHULHQFH�RI��'
SULQWLQJ�WHFKQRORJLHV�VHHP�WR�EH�LQ�FRQWUDVW�WR�WKLV�
'LJLWDO�PDNLQJ��SDUWLFXODUO\��'�SULQWLQJ��HQJDJH�WKH
PDNHU�LQ�D�QXPEHU�RI�ZD\V�WKDW�GL�HU�IURP�zSXUH{
KDQGFUDIW�RU�WKDW�ZKLFK�KDV�EHHQ�XQLIRUPO\
zPDQXIDFWXUHG{�E\�PDFKLQH��5RWPDQ���������3\H
����������GH�QHV�zWKH�ZRUNPDQVKLS�RI�ULVN{�DV
zZRUNPDQVKLS�XVLQJ�DQ\�NLQG�RI�WHFKQLTXH�RU
DSSDUDWXV��LQ�ZKLFK�WKH�TXDOLW\�RI�WKH�UHVXOW�LV�QRW
SUHGHWHUPLQHG{��7KH�zZRUNPDQVKLS�RI�FHUWDLQW\{�LV
WKDW�zDOZD\V�WR�EH�IRXQG�LQ�TXDQWLW\�SURGXFWLRQ��7KH
TXDOLW\�RI�WKH�UHVXOW�LV�DOZD\V�SUHGHWHUPLQHG�EHIRUH
D�VLQJOH�VDOHDEOH�WKLQJ�LV�PDGH�{�,W�FRXOG�EH�DUJXHG
WKDW��'�SULQWLQJ�FRPELQHV�WKH�EHVW�DWWULEXWHV�RI�ULVN
DQG�FHUWDLQW\��7KURXJK�WKH�SDUWLFXODU�WUDLWV�RI��'
SULQWHG�PDNLQJ�LQ�D�VKDUHG��LQIRUPDO�VHWWLQJ��WKH
SXEOLF�DSSOLHV�zFRPPXQLFDWLYH�VHOI�VWHHULQJ{
�&RUQHOLXV��������DQG�SHUVRQDO�YDOXH�WR�WKHLU
UHODWLRQVKLS�ZLWK�WKH�KHULWDJH�HQYLURQPHQW�DQG�WKH
H[KLELW�
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7KLV�SURMHFW�EURXJKW�DVSHFWV�RI�DQ�RSHQ�
DFFRPPRGDWLQJ�PDNHU�VSDFH�WR�WKH�LQVWLWXWLRQDOLVHG
VHWWLQJ�RI�WKH�FRPPHUFLDO�KHULWDJH�HQYLURQPHQW�
+RZHYHU��WKH�WRXULVW�SXEOLF�KDG�HQWHUHG�WKH�KHULWDJH
HQYLURQPHQW�ZLWK�D�PLQG�WR�LW�EHLQJ�D�zOHLVXUH{
DFWLYLW\��ZKHUH�DQ\�HQJDJHPHQW�RU�OHDUQLQJ�ZRXOG
EH�LQIRUPDO�

%LQNKRUVW�������������VWDWHG�WKDW�zGXULQJ�IUHH�WLPH
SHRSOH�H[SUHVV�WKHLU�TXHVW�IRU�HYHU�PRUH�XQLTXH
H[SHULHQFHV�UH�HFWLQJ�WKHLU�RZQ�SHUVRQDO�VWRULHV�{
z7KHUH�LV�DOVR�D�zVKLIW�WRZDUGV�DFWLYH�UDWKHU�WKDQ
SDVVLYH�IRUPV�RI�FRQVXPSWLRQ�DQG�DQ�HPSKDVLV�RQ
OLYLQJ�RU�LQWDQJLEOH�FXOWXUH�UDWKHU�WKDQ�VWDWLF�
WDQJLEOH�FXOWXUDO�KHULWDJH�LQ�WRXULVP���*RQ]DOH]�
������7KH�IXQGDPHQWDO�QDWXUH�RI�FUHDWLYH�WRXULVP
VHHPV�WR�OLH�LQ�DFWLYLWLHV�DQG�H[SHULHQFHV�UHODWHG�WR
VHOI�UHDOLVDWLRQ�DQG�VHOI�H[SUHVVLRQ�ZKHUHE\�WRXULVWV
EHFRPH�FR�SHUIRUPHUV�DQG�FR�FUHDWRUV�DV�WKH\
GHYHORS�WKHLU�FUHDWLYH�VNLOOV{��5LFKDUGV��������������
,Q�FUHDWLYH�WRXULVW�H[SHULHQFHV��WKH�KRVW�DQG�WKH
WRXULVW�PHGLDWH�DXWKHQWLFLW\�LQ�VLWX��HDFK�SOD\LQJ�D
UROH�DV�WKH�RULJLQDWRU�RI�WKH�H[SHULHQFH��(VFDSLVW
H[SHULHQFHV�LQYROYH�D�JUHDWHU�LPPHUVLRQ�WKDQ
HQWHUWDLQPHQW�RU�HGXFDWLRQDO�H[SHULHQFHV���7XQJ
DQG�5LWFKLH��������$FFRUGLQJ�WR�*UHW]HO�DQG�-DPDO
������������zSOD\��DHVWKHWLFV�DQG�HPSDWK\�VWURQJO\
FKDUDFWHULVH�QHZ�FUHDWLYH�H[SHULHQFHV��)XUWKHU�
VWRULHV�ZRYHQ�DURXQG�H[SHULHQFHV�VXSSRUW�PHDQLQJ
FUHDWLRQ��ZKLFK�LV�FHQWUDO�WR�FUHDWLYH�H[SHULHQFHV{�

3HSSOHU�DQG�%HQGHU��������VWDWH�WKDW�WKH�PDNHU
PRYHPHQW�DQG�PDNHU�VSDFHV�DUH�D�GLYHUVH
PRYHPHQW�XQLWHG�E\�D�zVKDUHG�FRPPLWPHQW�WR�RSHQ
H[SORUDWLRQ��LQWULQVLF�LQWHUHVW�DQG�FUHDWLYH�LGHDV�{
2EMHFWV�PDGH�LQ�PDNHU�VSDFHV�FDQ�EH��WKHUHIRUH�
RIWHQ�VRFLDO�DFWLYLWLHV��DQG�WKH�OHDUQLQJ�WKDW�WDNHV
SODFH�LV�XQVWUXFWXUHG�DQG�KDV�D�SDUWLFXODU
UHODWLRQVKLS�WR�OHLVXUH���&XQQLQJKDP��������0DNHU
VSDFHV�DUH�UHODWHG�WR�SURGXFWLRQ��OHLVXUH�
HQWUHSUHQHXUVKLS�DQG�zFUHDWLYH�FRPPRQV{�EXW�WKH
DWWLWXGH�ZLWKLQ�WKH�VSDFHV�GRHV�QRW�DSSHDU�WR�EH
PRWLYDWHG�E\�SUR�W��0DNHU�VSDFHV�FRQQHFW�WKH�zGR�

LW�\RXUVHOI{�PDNHU�PRYHPHQW��WKH�FUHDWLYH�HFRQRP\
DQG�WKH�VRFLDO�UHSURGXFWLYH�ZRUN�WKDW�PDNHV�WKH
VSDFHV�IHHO�DOWHUQDWLYH��zDQWL�HVWDEOLVKPHQW{�DQG
zUDGLFDOLVHG{��&XQQLQJKDP�������������7KH�PDNHU
VSDFH�FUHDWHV�LQFHQWLYHV�IRU�FROOHFWLYH�ZRUN�
(YDOXDWLRQV�RI�WKH�FRQFHSWV�DURXQG�zOHLVXUH{�DUH
WKHUHIRUH�LPSRUWDQW�DV�PDNHU�VSDFHV�DUH�VXSSRVHG
WR�EH�D�zIXQ{�HQYLURQPHQW�IRU�GR�LW�\RXUVHOI�DFWLYLWLHV
DV�D�IRUP�RI�HVFDSH�IURP�HYHU\GD\�ZRUN��7KLV��LQ
PDQ\�ZD\V��DOLJQV�WKH�PDNHU�VSDFH�WR�WKH
FRPPXQDO��zIUHH�WLPH{�H[SHULHQFH�RI�KROLGD\V�
FXOWXUDO�HYHQWV�DQG�WKH�W\SH�RI�zFUHDWLYH�WRXULVP{
LQWHQGHG�WKURXJK�WKLV�VWXG\�

,Q�WKLV�VWXG\��WKH�KHULWDJH�SXEOLF�ZHUH�JLYHQ�D�WULDO
RI�WKH�HQDEOLQJ��DFWLYH�UROH�WKDW�EHLQJ�D�GLJLWDO
PDNHU�DOORZV��LQ�D�VHWWLQJ�ZKHUH�WKH\�ZHUH�VRFLDEOH�
LQIRUPDO�OHLVXUH�FRQVXPHUV�UDWKHU�WKDQ�VWUXFWXUHG�
LQVWLWXWLRQDOLVHG�OHDUQHUV��([WHQVLYH�IROORZ�RQ
UHVHDUFK�DV�WR�WKH�D�HFW�RI�WKLV�H[SHULPHQW�PD\
KDYH�KDG�RQ�WKH�SXEOLFV{�HQJDJHPHQW�ZLWK�WKH
KHULWDJH�HQYLURQPHQW�ZDV�QRW�SRVVLEOH�LQ�WKLV
SURMHFW��+RZHYHU��WKH�FROOHFWHG�REVHUYDWLRQV
VHHPHG�WR�SRLQW�WR�FKDQJHV�LQ�WKH�KHULWDJH�SXEOLFV{
DWWLWXGHV�WR�WKHLU�SHUVRQDO�HPSRZHUPHQW��)LUVWO\�
WKLV�PD\�KDYH�EHHQ�DWWULEXWHG�WR�WKHLU�UHODWLRQVKLS
ZLWK�WKH�zH[SHULHQFHG�VWDJHUV{�RI�WKH��'�SULQWLQJ
HYHQW��6HFRQGO\��WKH�SXEOLF�IHOW�WKDW�WKH\�PD\�KDYH
D�PRUH�FUHDWLYH�VHOI�H[SUHVVLRQ�DQG�D�GHPRFUDWLF
zVD\{�LQ�WKH�ZD\�WKDW�WKH�H[KLELWV�DQG�HQYLURQPHQWV
ZHUH�VHHQ��PHGLDWHG�DQG�zRZQHG{�DQG�WKDW�WKLV
PLJKW�VLPSO\�EH�UH�HFWHG�LQ�D�zPHDQLQJIXO{�KHULWDJH
VRXYHQLU�

7+(�d323�83e�5(7$,/�(7+26�$1'�7+(
0$.(5�029(0(17

,Q�WKLV�VWXG\��WKH�UHVHDUFKHUV�DWWHPSWHG�WR�VHW�XS�D
zSRS�XS{�WHPSRUDU\��VLPSOH��PDNHU�DQG�UHWDLO�VSDFH�
GUDZLQJ�XSRQ�DVSHFWV�RI�ERWK�WKH�PDNHU
PRYHPHQW{V�GHPRFUDWLF��HQDEOLQJ�HQYLURQPHQW�DQG
SULQFLSOHV�RI�zH[SHULHQWLDO{�UHWDLO�DQG�FRQFHSWV�RI
HPRWLRQDO�DWWDFKPHQW�WR�WKH�VRXYHQLU��7KURXJK�WKLV
LW�ZDV�IRXQG�WKDW�PDQ\�RI�WKH�WUDLWV�RI�WKH�UHODWLYHO\
QHZ�SKHQRPHQRQ�RI�SRS�XS�HYHQWV�DQG�VSDFHV�DOLJQ
WKHPVHOYHV�WR�WKH�PDNHU�FXOWXUH�ZHOO�DQG�DUH�ZRUWK\
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RI�IXUWKHU�H[SORUDWLRQ�

7R�HU��������FRLQHG�WKH�WHUPV�zSURVXPHU{�DQG
zSURVXPSWLRQ{�WR�GHVFULEH�KRZ�WKH�WUDQVLWLRQ�IURP
WKH�,QGXVWULDO�$JH�6RFLHW\��VHFRQG�ZDYH���WR�WKH
,QIRUPDWLRQ�$JH�VRFLHW\��WKLUG�ZDYH��ZDV�JLYLQJ�ULVH
WR�SURFHVVHV�WKDW�ZHUH�EOXUULQJ�WKH�ERXQGDULHV
EHWZHHQ�SURGXFHUV�DQG�FRQVXPHUV��5HVHDUFKHUV
KDYH�XVHG�RWKHU�WHUPV�VXFK�DV�FR�FUHDWLRQ��FR�
SURGXFWLRQ�DQG�FROODERUDWLYH�FRQVXPSWLRQ�WR
GHVFULEH�VLWXDWLRQV�ZKHUH�FRQVXPHUV�FROODERUDWH
ZLWK�FRPSDQLHV�RU�ZLWK�RWKHU�FRQVXPHUV�WR�SURGXFH
WKLQJV�RI�YDOXH��*D\VRQ�DQG�+XPSKU\V���������)R[
�����������FRPPHQWHG�WKDW�zWKLUG�ZDYH�',<�GUDZV
XSRQ�WKH�UHDG�ZULWH�IXQFWLRQDOLW\�RI�WKH�LQWHUQHW��DQG
GLJLWDOO\�GULYHQ�GHVLJQ�PDQXIDFWXUH�WR�HQDEOH
RUGLQDU\�SHRSOH�WR�LQYHQW��GHVLJQ��PDNH�DQG�RU�VHOO
JRRGV�WKH\�WKLQN�RI�WKHPVHOYHV{��5LW]HU�DQG
-XUJHQVRQ������������SRLQW�RXW�WKDW�z>HFRQRPLF
GHYHORSPHQW{V@�HDUO\�\HDUV�ZHUH�GRPLQDWHG�E\
SURGXFWLRQ��HVSHFLDOO\�LQ�WKH�IDFWRU\��5HFHQWO\��WKH
IRFXV�VKLIWHG�WR�FRQVXPSWLRQ��ZLWK�WKH�VKRSSLQJ
PDOO�FRPLQJ�WR�ULYDO��RU�HYHQ�VXSSODQW��WKH�IDFWRU\�DV
WKH�FHQWUH�RI�WKH�HFRQRP\�{��3LQH�DQG�*LOPRUH
��������5LFKDUGV���������DQG�3RVWUHO��������DOO
DVVHUW�WKDW�WKHUH�LV�D�FKDQJH�LQ�FRQVXPHU�EHKDYLRXU
ZKHUH�PDQ\�FRQVXPHUV�GR�QRW�ZDQW�WR�VLPSO\�EX\
JRRGV�DQG�VHUYLFHV��WKH\�DOVR�ORRN�IRU�HQJDJLQJ
H[SHULHQFHV��$FFRUGLQJ�WR�*RUGRQ���������WR�EH
VXFFHVVIXO��SRS�XS�UHWDLO�PXVW�FUHDWH�DQ
HQYLURQPHQW�WKDW�LV�KLJKO\�DXWKHQWLF�DQG
H[SHULHQWLDO��IRFXVHV�RQ�SURPRWLQJ�QHZ�SURGXFW�RU
EUDQG�DWWULEXWHV�DQG�HQDEOHV�D�PRUH�IDFH�WR�IDFH
GLDORJXH�ZLWK�zEUDQG�UHSUHVHQWDWLYHV{��&RQVXPHUV
ZDQW�PRUH�FKRLFH��SHUVRQDOLVDWLRQ��DQG�SDUWLFLSDWLRQ
LQ�WKH�DFWXDO�UHWDLO�H[SHULHQFH��7KLV�HQJDJHG
FRQVXPHU�DOVR�ZDQWV�SURGXFWV��FRPPXQLFDWLRQ�
HQWHUWDLQPHQW��DQG�PDUNHWLQJ�SOR\V�WKDW�DSSHDO�WR
WKHLU�VHQVHV��HPRWLRQV��DQG�VWLPXODWH�WKHLU�WKLQNLQJ�
7KH\�ZDQW�WKH�SURFHVV�RI�SXUFKDVLQJ�WR�EH�IXQ�
�.DUROHIVNL���������7KHVH�zIXQ{�LQWHUDFWLRQV�FDQ
LQFOXGH�zSRS�XS�UHWDLO�{�ZKLFK�LQYROYHV�zVHQVDWLRQ�
ULFK�DQG�XQLTXH�H[SHULHQFHV�WKDW�DSSHDO�WR�WKH
JURZLQJ�GHVLUH�IRU�LQQRYDWLYHQHVV�DQG�RSHQ�
PLQGHGQHVV�WRZDUGV�GLYHUVH��XQLTXH�H[SHULHQFHV�
PHDVXUHG�E\�FRQVXPHU�LQQRYDWLYHQHVV{��(QJHOODQG

HW�DO���������0LGJHO\�DQG�'RZOLQJ��������6WHHQNDPS
HW�DO���������

:LWK�SRS�XS�UHWDLO��VHOOLQJ�SURGXFWV�LV�RIWHQ�FRXSOHG
ZLWK�FUHDWLQJ�WKHDWULFDO�H[SHULHQFHV�ZKHUH
zVSHFWDFOH�FRPHV��UVW{��7UHQGZDWFKLQJ���������,W�FDQ
DSSHDU�WR�R�HU�VRPHWKLQJ�WKDW�LV�zOLPLWHG��GLVFRYHU\�
GULYHQ�DQG�RI�WKH�PRPHQW{���0DUFKLQDLN�DQG
%XGQDURZVND��������z3RS�XS�VWRUHV�WDS�LQWR�WKH
FXUUHQW�]HLWJHLVW��HYLGHQFHG�WKURXJK��DVKPREV
ZKHUH�UHWDLO�EUDQGV�DUH�NHHQ�WR�DOLJQ�WKHPVHOYHV
ZLWK�DVSHFWV�RI�\RXWK�FXOWXUH�{��%DNHU��������3RS�XS
R�HUV�zPDVVFOXVLYLW\{��7UHQGZDWFKLQJ��������ZKHUHLQ
H[FOXVLYH�QR�ORQJHU�PHDQV�EHLQJ�H[SHQVLYH�

&ROOLQV��������VD\V�WKDW�zSRS�XS�PDUNHWLQJ�WKURXJK
SRS�XS�UHWDLO�EHQH�WV�WKH�FXVWRPHU�R�HUV
H[FLWHPHQW�IURP�WKH�QRYHO�H[SHULHQFH��R�HUV
FXVWRPHUV�H[FOXVLYH�SURGXFWV�RU�H[SHULHQFHV��R�HUV
GLVFRYHU\�RU�D�VXUSULVH�IDFWRU��R�HUV�D�JRRG�ZD\�IRU
FRQVXPHUV�WR�OHDUQ�DERXW�DQG�WHVW�SURGXFWV�
SURYLGHV�GHVLUHG�IUHH�VDPSOHV�DQG�VHUYLFHV�WR
FRQVXPHUV��KHOSV�FRQVXPHUV�VSHQG�PRQH\�ZLVHO\�
HQJDJHV�WKH�FRQVXPHU�RQ�D�SHUVRQDO�OHYHO��DQG
SURYLGHV�HQWHUWDLQPHQW�GHVLUHG�E\�WKH�FRQVXPHU{�

:KLOH�EX\LQJ�DQG�VHOOLQJ�VHHP�DW�RGGV�ZLWK�WKH
HWKRV�RI�WKH�PDNHU�PRYHPHQW��SRS�XS�DSSHDUV�WR
PLUURU�WKH�QRQFRQIRUPLVW��FROOHFWLYH��HPRWLRQDOO\
DXWKHQWLF�DWWULEXWHV�RI�WKH�PDNHU�PRYHPHQW�
ZKHWKHU�WKLV�LV�IRUWXLWRXV�RU�D�F\QLFDO��FRPPHUFLDO
VWUDWHJ\���1LHKP�HW�DO��������7KH�WHPSRUDU\��KLJKO\
SHUVRQDO�QDWXUH�RI�WKH�HYHQW��ZKHUH�WKH�SXEOLF�FRXOG
LQWHUDFW�ZLWK�GLJLWDO�FUDIW�DQG�VSHDN�GLUHFWO\�WR�WKH
zH[SHULHQFHG�PDNHUV{��LQ�DQ�XQXVXDO�HQYLURQPHQW�
DGGHG�WR�WKH�SXEOLFV{�H[SHULHQFH��PHPRU\�DQG�YDOXH
RI�WKHLU�KHULWDJH�YLVLW��UH�HFWHG�LQ�WKH�WHDP{V
REVHUYDWLRQV�DQG�SRWHQWLDOO\�FKDOOHQJLQJ�WKH
HVWDEOLVKHG�WUDGLWLRQV�RI�WKH�KHULWDJH�RUJDQLVDWLRQ�

5(6($5&+�'(6,*1

7KH�LQLWLDO�VWXG\�WRRN�SODFH�LQ�FROODERUDWLRQ�ZLWK
+LVWRULF�6FRWODQG��LQ�6WLUOLQJ�&DVWOH�LQ�6FRWODQG�
SURGXFLQJ��'�SULQWHG�VRXYHQLUV�RI�WKHLU�YLVLW�WR�WKH
&DVWOH�LQ�-XO\�DQG�$XJXVW�������$�UHVHDUFK�SURWRFRO
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ZDV�DJUHHG�ZLWK�+LVWRULF�6FRWODQG�UHJDUGLQJ�WKH
FROOHFWLRQ�RI�GDWD�DQG�WKH�XVH�RI�SKRWRJUDSK\�ZLWKLQ
WKH�&DVWOH��ZKLFK�DOVR�DGKHUHG�WR�(GLQEXUJK�1DSLHU
8QLYHUVLW\{V�5HVHDUFK�,QWHJULW\�SURFHGXUHV��7KH
UHVHDUFKHUV�H[FOXGHG�YLVLWRUV�XQGHU�WKH�DJH�RI
HLJKWHHQ�IURP�WKH�LQWHUYLHZV�DQG�RQO\�WRRN�D�IHZ
SKRWRV��DV�WKHUH�ZHUH�PDQ\�IDPLOLHV�ZLWK�\RXQJ
FKLOGUHQ�YLVLWLQJ�RQ�WKH�GD\V�RI�GDWD�FROOHFWLRQ��7KH
UHVHDUFKHUV�ZHUH�DZDUH�RI�WKH�UHVHDUFK�LQWHJULW\
LVVXHV�VXUURXQGLQJ�SKRWRJUDSK\�RI�FKLOGUHQ�LQ�SXEOLF
VSDFHV�DQG�KDG�DGDSWHG�WKHLU�UHVHDUFK�GHVLJQ�DQG
PHWKRGV�DFFRUGLQJO\�SULRU�WR�WKH�GDWD�FROOHFWLRQ
SURFHVV��$OO�WKH�LQWHUYLHZHHV�VLJQHG�D�FRQVHQW�IRUP�
ZKLFK�GHWDLOHG�WKH�SXUSRVH�RI�WKH�SURMHFW�DQG�WKH
XVH�RI�WKH�LQIRUPDWLRQ�WKH\�SURYLGHG��7KH�VRXYHQLUV
ZHUH�SURGXFHG�LQ�D�YDULHW\�RI�PDWHULDOV�DQG�VFDOHV
DQG�ZHUH�IRUPHG�RQ�DQ�8OWLPDNHU���SRUWDEOH��'
SULQWHU�WKDW�ZDV�VHW�XS�ZLWKLQ�WKH�FDVWOH�QH[W�WR�RQH
RI�WKH�KDOOV�WKDW�IRUPHG�SDUW�RI�D�WRXU�

7KH�UHVHDUFKHUV�LQYLWHG�YLVLWRUV�WR�WDNH�SDUW�DQG
WKHQ�R�HUHG�WKHP�D��'�SULQWHG�LWHP�DW�WKH�HQG�RI
WKH�VKRUW�VXUYH\��D�XQLFRUQ�WR�UH�HFW�WKH�&DVWOH{V
EUDQGLQJ���7KH�VXUYH\�WRRN�SODFH�LQ�VLWX�WR
GHPRQVWUDWH�WKH�WHFKQRORJ\�DQG�SURFHVVHV�LQYROYHG
ZLWK��'�SULQWLQJ�DQG�WR�HQJDJH�WKH�SXEOLF�DQG�VWD�
ZLWK�WKH�GHVLJQ�SURFHVV�RI�PDQXIDFWXULQJ�D�VRXYHQLU
IURP�VWDUW�WR��QLVK�XVLQJ�WKHVH�WHFKQRORJLHV�

&ORVHG�DQVZHU�TXHVWLRQV�ZHUH�SURGXFHG�ZKLFK�ZHUH
WKHQ�VOLJKWO\�PRGL�HG�WR�UH�HFW�IHHGEDFN�IURP�WKH
YLVLWRUV�DIWHU�WKH�LQLWLDO�SLORW�VWXG\��7KH�TXHVWLRQV
ZHUH�LQIRUPHG�E\�WKH�OLWHUDWXUH�UHYLHZ�DQG�VRXJKW
WR�LGHQWLI\�WKH�UHVSRQGHQWV{�SUHYLRXV�NQRZOHGJH�DQG
H[SRVXUH�WR��'�SULQWHUV��WKHLU�LPSUHVVLRQV�RI�WKH
SULQWHG�VRXYHQLUV��DQG�WKHLU�ZLOOLQJQHVV�WR�SD\�DQG
LQWHUHVW�LQ�VRXYHQLU�SHUVRQDOLVDWLRQ��$W�WKH�WLPH�RI
WKH�VWXG\��DQG�WKH�QDWXUH�RI�WKH�FROODERUDWLRQ�ZLWK
+LVWRULF�6FRWODQG�DQG�WKHLU�JLIW�VKRS��WKH�TXHVWLRQV
LQ�WKH�VXUYH\�UH�HFWHG�WKLV��UDWKHU�WKDQ�D�IXOOHU
H[SORUDWLRQ�RI�WKH�SHHU�SURFHVV�RU�KRZ�WKH�SXEOLFV{
SHUFHSWLRQ�RI�WKH�SUHVFULEHG��FRQYHQWLRQDO
FKDUDFWHULVWLFV�RI�WKH�KHULWDJH�HQYLURQPHQW�ZHUH
FKDOOHQJHG��4XHVWLRQV�DVNHG�LQ�WKH�VXUYH\�LQFOXGHG�

+DYH�\RX�KHDUG�RI��'�SULQWLQJ�EHIRUH"
,Q�ZKDW�FRQWH[W"

:KDW�GR�\RX�WKLQN�RI�WKH�SULQWHG�LWHPV�DV
VRXYHQLUV"
,I�\RX�KDG�WKH�RSSRUWXQLW\�WR�SHUVRQDOLVH�\RXU
VRXYHQLU��LV�WKLV�VRPHWKLQJ�\RX�ZRXOG�EH
LQWHUHVWHG�LQ"��$Q\WKLQJ�\RX�VDZ�WRGD\�ZKHQ
\RX�YLVLWHG�WKH�FDVWOH"�
+RZ�PXFK�ZRXOG�\RX�EH�SUHSDUHG�WR�SD\�IRU
D��'�SULQWHG�VRXYHQLU"

,Q�WRWDO������VKRUW�VXUYH\V�ZHUH�FRPSOHWHG�RQ
ORFDWLRQ�RYHU�WKH�FRXUVH�RI�IRXU�GD\V�DQG�UHVSRQVHV
ZHUH�DOVR�DXGLR�UHFRUGHG�WR�FKHFN�IRU�DFFXUDF\��7KH
SULQWHU�ZDV�VHW�XS�VR�WKDW�SDUWLFLSDQWV�FRXOG�VHH�DQG
KHDU�WKH�LWHPV�EHLQJ�SULQWHG�ZKLOVW�WKH\�ZHUH�EHLQJ
LQWHUYLHZHG��$IWHU�WKH�FRPSOHWLRQ�RI�WKH�GDWD
FROOHFWLRQ�SURFHVV��WKH�UHVHDUFKHUV�DOVR�QRWHG�WKHLU
REVHUYDWLRQV�RI�WKH�YLVLWRUV{�HQJDJHPHQW�ZLWK�WKH
REMHFWV�DQG�WKHLU�LQWHUDFWLRQV�ZLWK�WKH�SULQWHU�LQ�VLWX�
7KH�SDUWLFLSDQW�VDPSOH�DFKLHYHG�FRQVLVWHG�RI���
IHPDOHV�DQG����PDOHV������RI�WKH�SDUWLFLSDQWV�KDG
KHDUG�RI��'�SULQWLQJ�EHIRUH�WKURXJK�SXEOLF�PHGLD
�7KH�%LJ�%DQJ�7KHRU\�VLWFRP�DQG�D�QHZV�VWRU\�LWHP
RI�D��'�SULQWHG�JXQ�ZHUH�WKH�PRVW�IUHTXHQW
DVVRFLDWLRQV�UHIHUHQFHV�PDGH���6HYHUDO�SDUWLFLSDQWV
KDG�VHHQ�RU�XVHG��'�SULQWHUV�LQ�WKHLU�ZRUN
HQYLURQPHQW��DV�GHVLJQHUV��HQJLQHHUV��LQIRUPDWLRQ
WHFKQRORJ\�DQG�VFLHQWL�F�UHVHDUFKHUV���RWKHUV�DOVR
PHQWLRQHG�WKH�XVH�RI��'�SULQWHUV�IRU�D
PHGLFLQH�SURVWKHWLFV�SXUSRVH�RU�WKH�FRQVWUXFWLRQ�RI
DHURQDXWLFDO�SDUWV��6RPH�UHVSRQGHQWV�KDG�XVHG��'
SULQWHUV�LQ�WKHLU�VFKRRO�RU�KDG�D�PXVHXP�IHVWLYDO
VFLHQFH�H[SHULHQFH�ZLWK�WKH�SULQWHUV��2QO\�WZR
UHVSRQGHQWV�RZQHG�D��'�SULQWHU�DQG�RQH�ZDV�D
SURVSHFWLYH��'�SULQWHU�EX\HU��$�QXPEHU�RI
SDUWLFLSDQWV�VWUHVVHG�WKDW�DOWKRXJK�WKH\�KDG�KHDUG
RI��'�SULQWLQJ��WKLV�ZDV�WKH��UVW�WLPH�WKH\�ZHUH
VHHLQJ�D��'�SULQWHU�LQ�DFWLRQ��7KH��QGLQJV�ZHUH
V\QWKHVL]HG�LQFOXGLQJ�UHVSRQGHQWV{�FRPPHQWV�DQG
WKH�UHVHDUFKHUV{�SHUVRQDO�UH�HFWLRQV�DQG
REVHUYDWLRQV�RI�WKH�YLVLWRU�HQJDJHPHQW�ZLWK��'
SULQWLQJ�LQ�VLWX�

),1',1*6

,Q�WKH�FRQWH[W�RI�WKLV�SLHFH��VXUYH\�DQVZHUV�DQG
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REVHUYDWLRQV�UHODWLQJ�WR�WKH�zYDOXH{�RI�WKH�VRXYHQLU
DQG�WKH��'�SULQWLQJ�H[SHULHQFH�ZLWKLQ�WKH�KHULWDJH
HQYLURQPHQW��ZLOO�EH�FRQFHQWUDWHG�RQ�IRU�WKHLU
UHOHYDQFH�WR�WKH�FKDOOHQJH�WR�FRQYHQWLRQDO�KHULWDJH
FXOWXUH��9DOXH�ZLOO�EH�GH�QHG�DV�zD�UH�HFWLRQ�RI�WKH
RZQHU�V�{��EX\HU�V�{�GHVLUH�WR�UHWDLQ�RU�REWDLQ�D
SURGXFW��LQWURGXFLQJ�VXEMHFWLYH�DVSHFWV�WR�WKH�YDOXH
RI�D�SURGXFW�{��1HDS�DQG�&HOLN������������$SSDGXUDL
������������VD\V��zHFRQRPLF�H[FKDQJH�FUHDWHV�YDOXH�
9DOXH�LV�HPERGLHG�LQ�FRPPRGLWLHV�WKDW�DUH
H[FKDQJHG��)RFXVLQJ�RQ�WKH�WKLQJV�WKDW�DUH
H[FKDQJHG��UDWKHU�WKDQ�VLPSO\�RQ�WKH�IRUPV�RU
IXQFWLRQV�RI�H[FKDQJH��PDNHV�LW�SRVVLEOH�WR�DUJXH
WKDW�ZKDW�FUHDWHV�WKH�OLQN�EHWZHHQ�H[FKDQJH�DQG
YDOXH�LV�SROLWLFV��FRQVWUXHG�EURDGO\��7KLV�DUJXPHQW
MXVWL�HV�WKH�FRQFHLW�WKDW�FRPPRGLWLHV��OLNH�SHUVRQV�
KDYH�VRFLDO�OLYHV�{�/LQ�DQG�:DQJ��������VXJJHVW�WKDW
VRXYHQLU�YDOXH�OLHV�LQ�LWV�DXWKHQWLF�DQG�KHGRQLF
FKDUDFWHULVWLFV��$�VHOHFWLRQ�RI�UHVSRQVHV�UHODWHG�WR
WKH�FRQFHSW�RI�WKH�H[SHULHQFH�DQG�VRXYHQLU{V
zYDOXH{��IURP�WKH�VXUYH\�DQG�WKH�REVHUYDWLRQV
LQFOXGH�

,W�LV�LQVDQH��LW�LV�DZHVRPH��DEVROXWHO\�LQFUHGLEOH��,
FDQ�IHHO�WKH�ULGJHV��,�JXHVV�LWjV�KRZ�LWjV�GRQH��%HLQJ
DEOH�WR�FUHDWH�VRPHWKLQJ�VRXQGV�FRRO�

3D\�PRUH�IRU�SHUVRQDOLVDWLRQ��+DYH�D�KDQG�LQ�WKH
PDNLQJ��6HHLQJ�LW�SURGXFHG�DW�VRXUFH�LV�LPSRUWDQW�
,WjV�OHVV�WDFN\��PRUH�D�VRXYHQLU�DV�LWjV�PDGH�WKHUH
DQG�QRW�PDGH�LQ�&KLQD�

,�WKLQN�LW�ZRXOG�ZRUN�IRU�SHRSOH�OLNH�PH�ZKR�DUH�D�ELW
JHHN\��7KH�SURFHVV�DV�ZHOO�,jP�LQWHUHVWHG�LQ��,�ZRXOG
VD\�GHoQLWHO\�IRU�PH�LWjV�LPSRUWDQW�WR�VHH�LW�LQ
DFWLRQ�

�'�SULQWLQJ�R�HUV�WKH�VDWLVIDFWLRQ�RI�YLVLWRUV
zFUDIWLQJ{�WKHLU�RZQ�VRXYHQLU�ZLWKRXW�UHTXLULQJ�D�IXOO
FUDIWLQJ�H[SHULHQFH�WKDW�ZRXOG�EH�PRUH�GHPDQGLQJ
LQ�WHUPV�RI�VNLOO�DQG�WLPH�FRPPLWPHQW��:KLOH�SDUW�RI
WKH�DSSHDO�RI�WKLV�SDUWLFXODU�VWXG\�PD\�KDYH�EHHQ
WKH�QRYHOW\�DQG�zJLPPLFN{�RI��'�SULQWLQJ��WKH
FRPELQDWLRQ�RI�SRWHQWLDO�LQWHUDFWLRQ��PDFKLQH
FRQWUROODELOLW\�DQG�VHUHQGLSLWRXV��DZV�LQ�SURFHVV
DQG�RXWFRPHV�DSSHDUV�WR�PDNH��'�SULQWLQJ�DQ

DSSURSULDWH��LQQRYDWLYH�WRRO�IRU�FUHDWLYH�WRXULVW
H[SHULHQFHV�

$OWKRXJK�WKH�SLORW�VWXG\�GLG�QRW�LQYROYH�YLVLWRUV
SHUVRQDOLVLQJ�WKHLU�REMHFWV�DSDUW�IURP�FKRRVLQJ�IURP
D�UDQJH�RI�FRORXUV��WKHLU�UHDFWLRQ�WR�WKH�SURVSHFW�RI
IXUWKHU�LQWHUDFWLRQ��LQFOXGLQJ�DGGLQJ�WKHLU�QDPH�RU
RWKHU�LQVFULSWLRQ��FKRRVLQJ�GL�HUHQW�PDWHULDOV�
LQVWDQWO\�VHHLQJ��VFDQQLQJ�DQG�SULQWLQJ�REMHFWV�LQ
WKHLU�LPPHGLDWH�YLFLQLW\�DQG�DGGLQJ�YLVXDO�HOHPHQWV
RI�DXWKHQWLFDWLRQ�RI�WKH�WLPH�RI�WKHLU�YLVLW�ZDV
JDXJHG�WKURXJK�WKH�TXHVWLRQV�DQG�REVHUYDWLRQV�
0RVW�SDUWLFLSDQWV�UHVSRQGHG�SRVLWLYHO\�WR�WKHVH
GHVFULSWLRQV�RI�DFKLHYLQJ�WKHVH�FKDUDFWHULVWLFV
WKURXJK��'�SULQWHG�VRXYHQLUV�

,jP�QRW�UHDOO\�D�VRXYHQLU�JX\��EXW�SHUVRQDOLVHG�JLYHV
\RX�DQ�H[WUD�RSWLRQ��,I�\RX�FRXOG�LQVHUW�WKH
SHUVRQDOLVHG�LQWR�WKH�VRXYHQLU�WKHQ�WKDW�ZRXOG�EH
JRRG�

7KH�H[SHULHQFH�LWVHOI�LV�QRW�DV�LPSRUWDQW��7KH
SHUVRQDOLVDWLRQ�ZRXOG�EH�PXFK�PRUH�LQWHUHVWLQJ�

0RUH�YDOXH��OLQNLQJ�H[SHULHQFH�WR�WKH�YLVLW�DQG�WKH
SHUVRQDOLVDWLRQ��,WjV�HGXFDWLRQDO�

6HH�LW�KDSSHQLQJ�PDNHV�LW�PRUH�VLJQLoFDQW�
SHUVRQDOLVH�LW�ZRXOG�EH�JUHDW��>WKH@�LQWHUDFWLYH
SURFHVV�PDNHV�LW�PRUH�LQWHUHVWLQJ��OLNH�D�SUHVVHG
FRLQ�

7KHUHjV�DV�PDQ\�RSWLRQV�DV�WKHUH�DUH�LGHDV��:KDW
\RX�VHH�ZKHQ�\RX�JR�LQWR�D�JLIW�VKRS��\RXjYH�VHHQ
EHIRUH��7KLV�LV��'�LW�JLYHV�LW�PRUH�UHDOLVP��LW�LV
WDQJLEOH�DQG�,�OLNH�WKH�IDFW�\RX�FDQ�SHUVRQDOLVH�LW�

7KH�YLVLWRUV{�LQWHUHVW�LQ�KDYLQJ�WKHLU�VRXYHQLUV
IXUWKHU�LQGLYLGXDOLVHG�WKURXJK�LQVFULSWLRQ�RU
FHUWL�FDWLRQ�DSSHDUV�WR�DGG�WR�WKHLU�DVVRFLDWLRQ�ZLWK
WKH�SODFH�DQG�GDWH�RI�WKHLU�H[SHULHQFH��HQJDJLQJ
WKHP�PRUH�HPRWLRQDOO\�ZLWK�WKH�VRXYHQLU�REMHFW�
'DWLQJ�DQG�LQVFULELQJ�VRXYHQLU�REMHFWV�DSSHDUV�WR
WUDQVIRUP�REMHFWV��LQ�WKLV�FDVH�PDGH�IURP�FRORXUHG
SODVWLF�WKDW�PD\�EH�PDVV�SURGXFHG��LQWR�KLJKO\
LQGLYLGXDO��VHQWLPHQWDO�REMHFWV�ZLWK�SHUVRQDO
PHDQLQJ��ZKRVH�LQWULQVLF�YDOXH�LV�LQFUHDVHG�DQG�PD\
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�XFWXDWH�RYHU�WLPH��,Q�DGGLWLRQ�WR�WKLV��WKH�SRWHQWLDO
RI�XVLQJ�D�VFDQQHG�LQ�YHUVLRQ�RI�DQ�REMHFW�UHODWHG�WR
WKH�YLVLW��ZKHUH�RWKHU�SHRSOH�KDYH�WKH�VDPH�REMHFW�
FDQ�EHFRPH�D�zEHVSRNH{�LWHP��EULQJLQJ�QRWLRQV�RI
LQGLYLGXDOLW\�DQG�XQLTXHQHVV��7KHVH�REMHFWV�PD\
DOVR�EH�FRQVXPHG�DQG�NHSW�DV�SUHFLRXV��WUHDVXUHG
SRVVHVVLRQV�UDWKHU�WKDQ�GLVSRVDEOH�HSKHPHUD�

2QH�RI�WKH�PRVW�LQWHUHVWLQJ�REVHUYDWLRQV�ZDV�WKH
LQWHUYLHZHHV�DQG�RQORRNHUV{�HQJDJHPHQW�ZLWK�WKH
SURFHVV��2QH�UHVHDUFKHU�REVHUYHG��zSHRSOH�ZHUH
YHU\�LQWHUHVWHG�WR�ZDWFK�WKH�SULQWHU�ZKLOH�LW�SULQWHG
DQG�VRPH�VWRRG�DQG�ZDWFKHG�IRU�oYH�PLQXWHV�RU
ORQJHU�ZLWKRXW�VSHDNLQJ�DW�DOO��0DQ\�SHRSOH�SRLQWHG
DQG�WULHG�WR�JUDE�ZKR�WKH\�ZHUH�ZLWK�WR�DOVR�KDYH�D
ORRN��7KH�JHQHUDO�IHHO�ZDV�SRVLWLYH�DQG�HQJDJHG{�
+DYLQJ�WKH��'�SULQWHU�SUHVHQW�DQG�UXQQLQJ�DSSHDUHG
WR�DGG�WR�WKH�RYHUDOO�H[SHULHQFH�DQG�DGGHG�YDOXH�WR
ZKDW�ZDV�RWKHUZLVH�GHVFULEHG�DW�WLPHV�DV�zMXVW�D
SLHFH�RI�SODVWLF{�

$�JRRG�LGHD��,�OLNH�WKH�LGHD�RI�VFDQQLQJ�LWHPV�DQG
PDNLQJ�ZKDW�\RX�OLNH�

6HHLQJ�LW�EHLQJ�SULQWHG�h�ZDWFKLQJ�LW�LQ�DFWLRQ�ZLWK
WKH�VRIWZDUH�H[SHUW��DQG�D�GHPRQVWUDWLRQ�RI�ZKDWjV
KDSSHQLQJ�EHFRPHV�SDUW�RI�WKH�H[SHULHQFH���

'LnHUHQFH�LV�LW�LV�PDGH�LQ�IURQW�RI�\RX�h�QRW�PDGH�LQ
&KLQD��

,�WKLQN�WKDW�NLGV�ZRXOG�ORYH�LW��EHFDXVH�LWjV�PRGHUQ�
$GXOWV�ZRXOG�OLNH�LW�EXW�IURP�D�QRYHOW\�IDFWRU��.LGV
ZLOO�VHH�LW�DV�RI�WKHLU�WLPH�

,WjV�RQH�RI�WKH�PDUNHWLQJ�ZD\V��,YRU\�7RZHU�WR
FRPPRQ�ZRUOG��*UHDW�WR�LQWURGXFH�WHFKQRORJ\�WR�WKH
SXEOLF�

$�IHZ�UHVSRQGHQWV�VXJJHVWHG�WKDW��'�SULQWHG�
FXVWRPLVDEOH�VRXYHQLUV�ZRXOG�DSSHDO�PRUH�WR
FKLOGUHQ��6RPH�UHVSRQGHQWV�DOVR�KLJKOLJKWHG�WKH
HGXFDWLRQDO�SRWHQWLDO�RI�WKH�WHFKQRORJ\�

$�IHZ�UHVSRQGHQWV�FRPPHQWHG�RQ�KRZ�SRSXODULVLQJ
�'�WHFKQRORJLHV�LQ�D�KHULWDJH�HQYLURQPHQW�ZDV�D
JRRG�ZD\�WR�R�HU�DFFHVV�WR�QRYHO�WHFKQRORJ\�E\

GL�HUHQW�DXGLHQFHV�

%ULQJLQJ�WKH��'�SULQWHU�DQG�WHDP�LQWR�WKH�FDVWOH
VSDFH�DQG�JDXJLQJ�WKH�DXGLHQFH{V�UHDFWLRQV�WR�WKH
SURFHVVHV�DQG�VRXYHQLU�RXWFRPH�DSSHDUHG�WR�SRLQW
WR�DGGLWLRQDO�zYDOXH{��RI�WKH�H[SHULHQFH�DQG�WR�WKH
REMHFW��7KH�ZD\�WKDW�WKH�VRXYHQLU�ZDV�YDOXHG�E\�WKH
SXEOLF�x�HQJDJHG�ZLWK�LQ�UHODWLRQ�WR�WKH�FDVWOH
HQYLURQPHQW�DQG�WRXULVW�H[SHULHQFH�x�VHHPHG�WR
SRLQW�WR�D�GLYHUJHQFH�LQ�WKHLU�HVWDEOLVKHG�ZD\V�RI
WKLQNLQJ�DERXW�KHULWDJH�DQG�UHWDLO��,Q�VLWX��SRS�XS
GLJLWDO�PDNLQJ��ZLWKLQ�D�KLVWRULFDO�FDVWOH�VSDFH��DQG
WKH�SRVVLELOLWLHV�R�HUHG��DOEHLW�K\SRWKHWLFDOO\���RI
VHHLQJ�WKHP�LPPHGLDWHO\�zRZQLQJ{�D�SDUW�RI�WKH
IRUPDOL]HG�KHULWDJH�HQYLURQPHQW�VHHPHG�OLNH�D
SRSXODU�FRQFHSW�ZLWK�WKH�DXGLHQFH��7KH�H[SHULHQFH
DQG�VRXYHQLU�ZRXOG�DSSHDU�WR�EH�zYDOXDEOH{�WR�WKH
SXEOLF�ZLWKRXW�WKLV�SHUVRQDO�YDOXH�GLUHFWO\�D�HFWLQJ
ZKDW�LV�FRQVLGHUHG�YDOXDEOH�WR�WKH�KHULWDJH
RUJDQL]DWLRQ��ZKDW�LV�GLVSOD\HG��JLYHQ�SURPLQHQFH�RU
WXUQHG�LQWR�VRXYHQLUV�WR�EH�VROG�LQ�WKH�JLIW�VKRS�

�$1$/<6,6

,Q�WKLV�VWXG\��WKH�UHVHDUFK�WHDP�H[SHULPHQWHG�ZLWK
VHWWLQJ�XS�D��'�SULQWHU�ZLWKLQ�D�KHULWDJH
HQYLURQPHQW�DQG�JDXJLQJ�WKH�UHDFWLRQ�WR�WKH
SRWHQWLDO�RI�YLVLWRUV�FUHDWLQJ�WKHLU�RZQ�VRXYHQLUV�RI
WKDW�SODFH��WKURXJK�FKRLFH�RI�SUH�GH�QHG�LPDJHU\�
PDWHULDOV�DQG�VFDOH���(YHQ�DW�WKLV�WLPH��DV�ZLWK
PDNHU�VSDFHV��LW�LV�IHDVLEOH�WKDW�ZKHQ�D�VLPSOH��'
SULQWHU�VXFK�DV�WKH�8OWLPDNHU�XVHG�LQ�WKLV�SURMHFW��LV
VHW�XS�ZLWKLQ�D�UHWDLO�HQYLURQPHQW��D�FXVWRPHU�FRXOG
SULQW�RXW�WKHLU�RZQ�GHVLJQ�RU�zPDNH��DOPRVW�
DQ\WKLQJ{��*HUVKHQIHOG���������$GGLQJ�DQG�FKDQJLQJ
PDWHULDOV�DUH�UHODWLYHO\�VLPSOH�DV�LV�DGGLQJ�RQH{V
RZQ��'�SULQWDEOH��OH��7KH�PRUH�GL�FXOW�SURFHVV�LV
WKH�&$'�PRGHOOLQJ�RI�WKH�GHVLJQ��EXW�LQ�GRLQJ�WKLV�LQ
DGYDQFH��FXVWRPHUV�FRXOG�FKRRVH�IURP�D�UDQJH�RI
SUHGHWHUPLQHG�GHVLJQV�ZKLOH�VWLOO�IHHOLQJ�WKDW�WKHLU
zSURVXPHU{�H[SHULHQFH�RI�PDNLQJ�ZDV�SHUVRQDO�
SDUWLFLSDWLYH�DQG�DXWKHQWLF�

7KURXJK�WKH�WKHRUHWLFDO�DQG�HPSLULFDO�UHVHDUFK
XQGHUWDNHQ�RQ�WKLV�SURMHFW��VHYHUDO�WKHPHV�HPHUJHG
ZKHUH�WKH�PRWLYDWLRQV�DQG��GHEDWDEO\��WKH
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LGHRORJLHV�RI�WKH�PDNHU�PRYHPHQW�DQG�zDOWHUQDWLYH{
PDNHU�VSDFHV�FRLQFLGHG�ZLWK�WKDW�RI�LQQRYDWLRQV�LQ
WKH�GLFKRWRPRXV�LQVWLWXWLRQV�RI�KHULWDJH�UHWDLO�DQG
FUHDWLYH�WRXULVP��7KHVH�FOXVWHU�DURXQG�LGHDV�RI
HPRWLRQDO�HQJDJHPHQW�ZLWK�WKH�REMHFWV�PDGH�
FUHDWLYH�DQG�zPDJLFDO{�H[SHULHQFHV��FRQQHFWLRQV
EHWZHHQ�OHDUQLQJ�DQG�OHLVXUH��HQKDQFHG
RSSRUWXQLWLHV�IRU�FROOHFWLYH�VKDULQJ�DQG�IDFH�WR�IDFH
LQWHUDFWLRQ�DQG�QHZ�FRPPHUFLDO�PRGHOV�IRU
SURVXPSWLRQ�DQG�PDVV�FXVWRPLVDWLRQ�

7RXULVW�VRXYHQLUV�ODUJHO\�FRQVLVW�RI�PDVV�SURGXFHG
PHUFKDQGLVH�WKDW�RWKHUV�KDYH�GHVLJQHG�DQG
SURGXFHG�IRU�WKHP��7KH�OLWHUDWXUH�RQ�VRXYHQLU�YDOXH
KDV�GHYHORSHG�EHFDXVH�LQ�LWV�FXUUHQW�IRUP��VRXYHQLU
FRQVXPSWLRQ�LV�D�SDVVLYH�SURFHVV��1RWLRQV�RI
�VRXYHQLU�zDXWKHQWLFLW\{�KDYH�IRFXVHG�RQ�KRZ�FORVH
WR�WKH�zUHDO{�DUWHIDFW�WKH�VRXYHQLU�LWHP�RU�WKH
VLJQL�FDQFH�RI�WKH�LWHP�IRU�WKH�FRQVWUXFWLRQ�RI�VHOI�
LGHQWLW\��%HON��������DQG�DVVRFLDWHG�PHDQLQJ�V�
�%DNHU�HW�DO���������7KH�RSSRUWXQLW\�WR�zFUDIW{�\RXU
RZQ�VRXYHQLU�DOWHUV�RXU�QRWLRQV�RI�LGHQWLW\
FRQVWUXFWLRQ�DQG�DVVRFLDWHG�PHDQLQJV�DWWDFKHG�WR
WKHP���'�SULQWHG�VRXYHQLUV�OHDG�WR�VHOI�H[WHQVLRQ
WKURXJK�LPPHGLDWH��FUHDWLYH�PHDQV�x�WKH\�R�HU
IXUWKHU�RSSRUWXQLW\�IRU�VHOI�H[SUHVVLRQ�DQG
VLQJXODULVDWLRQ��7RXULVWV�PD\�zVDFUDOLVH{�WKHVH
REMHFWV�DV�WKH\�KROG�H[WUDRUGLQDU\�SRZHU�DQG�FDUU\
VWURQJHU�HPRWLRQDO�DQG�D�HFWLYH�PHDQLQJV���%HON�HW
DO���������'�SULQWLQJ�V\PEROLFDOO\�UHYLVHV�WKH
VWDQGDUG�VRXYHQLUV�

9LVLWRU�LQWHUDFWLRQ�ZLWK��'�SULQWHG�VRXYHQLUV�DQG
WKHLU�VXEVHTXHQW�H[SHULHQFH�RI�WKHLU�KHULWDJH
HQYLURQPHQW�KDV�EHHQ�FRQVLGHUHG�LQ�WKLV�VWXG\�
9LVLWRUV{�DELOLW\�WR�FKRRVH��DGG�WR�DQG�FKDQJH�WKHLU
RZQ�VRXYHQLU�DGGV�WKHLU�LQGLYLGXDOLVP�DQG�zVHOI{�WR
WKH�REMHFW��,Q�DGGLWLRQ�WR�WKLV��WKH�YLVLWRUV
LQFRUSRUDWHG�LQGLYLGXDOLVHG�HPRWLRQDO�LQYHVWPHQW�LQ
WKH�REMHFW��ZKLFK�YLVXDOO\�VLJQL�HV�D�SDUWLFXODU
DUWHIDFW��ORFDWLRQ�DQG�WLPH��IXUWKHU�ERXQG�WKHP�WR
WKHLU�YLVLW��7KH�VRXYHQLUV��WKHUHIRUH��KDYH�D�SRVLWLYH
H�HFW�RQ�WKH�YLVLWRU{V�UHODWLRQVKLS�ZLWK�WKH�KHULWDJH
VLWH�DW�WKH�WLPH�RI�WKHLU�YLVLW�DQG�WKHLU�PHPRU\�RI
WKHLU�H[SHULHQFH�WKURXJK�WKH�VRXYHQLU�RQFH�LW�LV
WDNHQ�R��VLWH��DV�WKH\�DUH�SHUVRQDOO\�{HPEHGGHG{

ZLWKLQ�WKH�REMHFW��,Q�WKLV�FDVH��DV�ZLWK�SRS�XS�UHWDLO
WKDW�LV�QRW�QHFHVVDULO\�LQ�D�KHULWDJH�HQYLURQPHQW�
WKH�H[SHULHQFH�ZDV�IXUWKHU�HQULFKHG�E\�WKH�SXEOLFV{
LQWHUDFWLRQ�ZLWK�WKH�UHVHDUFK�WHDP�DQG�RWKHU
LQWHUHVWHG�PHPEHUV�RI�WKH�SXEOLF�DW�WKH�VLWH�RI�WKH
GHPRQVWUDWLRQ��7KLV�DGGHG�WR�WKH�XQLTXH��SHUVRQDO
QDWXUH�RI�WKHLU�H[SHULHQFH�

7KURXJK�WKLV�VWXG\��WKH�UROH�RI�VRXYHQLUV�KDYH�EHHQ
UHDSSUDLVHG�DV�QRQ�VWDWLF�PHGLDWRUV�RI�LQGLYLGXDOLW\�
PHPRU\��VHQWLPHQW�DQG�H[SHULHQFH��'HVSLWH�WKLV
VWXG\{V�XVH�RI�SODVWLF�DQG�GHYLFHV�RI�PDVV
SURGXFWLRQ��WKH�WUDGLWLRQDO�UROH�RI�WKH�VRXYHQLU�DV�D
WRRO�RI�PDVV�FRQVXPSWLRQ�LV�TXHVWLRQHG�DQG
UHSRVLWLRQHG�DV�D�PXOWL�IDFHWWHG��FRQWUROODEOH��\HW
VHUHQGLSLWRXV��SHUVRQDO�EXW�FR�SURGXFHG�
LQH[SHQVLYH�DQG��DW�WKH�VDPH�WLPH�SUHFLRXV�DUWHIDFW�

7KH�ZD\�WKDW��'�SULQWLQJ�DOORZV�IRU�LQGLYLGXDO��RQ�WKH
VSRW�SURGXFWLRQ�RI�VRXYHQLUV�DOVR�JDYH�D�VSHFLDO
TXDOLW\�WR�WKH�PHPHQWR��PHDQLQJ�WKDW�HDFK�VRXYHQLU
ZDV�FRPSOHWHO\�XQLTXH��,W�KDG�EHHQ�PDGH�IRU�HDFK
YLVLWRU�DW�WKDW�PRPHQW�LQ�WLPH��ZLWQHVVHG�E\�WKHP
ZKLFK�VHHPHG�WR�JLYH�WKH�VPDOO�WDOLVPDQ�HYHQ�PRUH
PHDQLQJ��8QOLNH�SUHYLRXV�UHVHDUFK�WKDW�VXJJHVWHG
WKDW�WKH�PDVV�SURGXFWLRQ�RI�VRXYHQLUV�OHG�WR�D
GHWDFKPHQW�RI�WKH�YLVLWRU�IURP�WKH�KHULWDJH
H[SHULHQFH���G�SULQWLQJ�DOORZV�IRU�D�PDVV�SURGXFHG
EXW�SHUVRQDOLVHG�H[SHULHQFH�WKDW�LQFUHDVHV�WKH
VXEMHFWLYH�DXWKHQWLFLW\�RI�WKH�SURGXFHG�VRXYHQLU�

7KH�XQLTXH�QDWXUH�RI�WKH��'�SULQWHU��ZKLFK�FRPELQHV
PDFKLQH�ZLWK�DQ�HOHPHQW�RI�SHUVRQDO�LQWHUDFWLRQ�
DGGV�PHDQLQJ�WR�WKH�PDNLQJ�DQG�VRXYHQLU
H[SHULHQFH��7KH��'�SULQWLQJ�PHGLXP�UHFRUGV�ERWK
KDQG�DQG�PDFKLQH�WRRO�PRYHPHQWV�DV�PHPRU\
WUDFHV��IXUWKHU�HQJDJLQJ�WKH�YLVLWRU�ZLWK�WKH�DUWHIDFW
DQG�VLWH��(DFK�SURGXFW{V�PHDQLQJ�FRPHV�IURP�D
VSHFL�F�FRQWH[W�WKDW��WR�WKH�FUHDWRU��DFW�DV�D�IXUWKHU
PHDQV�RI�GLVFRYHU\��,W�FDQ�WKHQ�EH�WKDW�GLJLWDO
PDNLQJ�EHFRPHV�D�FDWDO\VW�IRU�FUHDWLYH�H[SUHVVLRQ
DQG�H[SHULHQFH�LQVWHDG�RI�MXVW�D�PHDQV�RI
SURGXFWLRQ�DQG�WKDW�GLJLWDO�SURGXFWLRQ�ZLWK�DGGHG
GLJLWDO�FRPSOH[LWLHV��VXFK�DV�PLVWDNHV��ULGJHV�DQG
XQHYHQ�WH[WXUHV��LQVSLUHG�E\�WUDGLWLRQDO�FUDIW�DQG
GHVLJQ�SURFHVVHV�DQG�KLVWRULFDO�DUWHIDFWV�OHDG�WR
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LQWHUHVWLQJ�VRXYHQLUV�

,W�ZDV�IRXQG�WKDW�SDUWLFLSDQWV�LQYROYHG�LQ�WKH�VWXG\
YDOXHG�WKHLU�VRXYHQLU�PRUH�EHFDXVH�RI�WKHLU�LQ�VLWX
LQWHUDFWLRQ�ZLWK�WKH�PDNLQJ�SURFHVV�DQG�WKHLU�DELOLW\
WR�SHUVRQDOLVH��DGGLQJ�VRPHWKLQJ�RI�WKHLU�zVHOI{�WR
WKH�REMHFW�DQG�VLWH�VSHFL�F�YLVLW��7KLV�HPEHGGHG
zLQVWDQW�LQGLYLGXDOLW\{�GL�HUHQWLDWHV�WKH��'�SULQWHG
REMHFWV�DQG�SURFHVVHV�IURP�WUDGLWLRQDO�VRXYHQLU
FRQVXPSWLRQ�DQG�FUDIW�WRXULVP��,Q�DGGLWLRQ�WR�WKLV�
WKH�LPSHUIHFW�QDWXUH�RI��'�SULQWLQJ��LQFOXGLQJ�WKH
EUHDN�GRZQV�LQ�WHFKQRORJ\��JOLWFKHV�DQG�ULGJHV�
ZKLOH�zXQURPDQWLF{��DSSHDU�WR�DGG�WKH�UHDOLVP�
LQWHUHVW�DQG�DXWKHQWLFLW\�RI�WKH�REMHFW�DQG�YLVLWRU
H[SHULHQFH��7KH�PHDQLQJ�RI�WKH�VRXYHQLUV�LV�
WKHUHIRUH��PHGLDWHG�DQG�FDQ�FKDQJH�RYHU�WLPH�
EHWZHHQ�LQGLYLGXDOV�EHWZHHQ�REMHFWV�WKDW�KDYH�EHHQ
SULQWHG�RXW�XVLQJ�WKH�VDPH��OH��0DVV�SURGXFHG
EHFRPHV�KLJKO\�SHUVRQDO�DQG�EHVSRNH�ZLWK
LPSOLFDWLRQV�IRU�PDQXIDFWXULQJ�PHWKRGV�
HQJDJHPHQW�DQG�SUR�WDELOLW\�

$V�WKH��'�SULQWHU�WHFKQRORJ\��WKURXJK�WKLV�VWXG\�
KDV�VKRZQ�WR�KDYH�WKH�SRWHQWLDO�WR�IDFLOLWDWH
FKDQJHV�LQ�VRFLHW\�DQG�VRFLDO�RUJDQLVDWLRQ��IXUWKHU
UHVHDUFK�ZLOO�IRFXV�RQ�ZKHWKHU�LW�GHPDQGV�D�FXOWXUDO
UHVSRQVH��ZKHWKHU�LW�KDV�DQ�zLGHRORJ\{�EXLOW�LQ�DQG
ZKDW�D�HFW�WKLV�WHFKQRORJ\�FRXOG�KDYH�RQ�FXOWXUH�
�'�SULQWLQJ�DOORZV�IRU�D�PHDQV�RI�H[SUHVVLRQ�LQ�DQ
DJH�ZKHQ�PDVV�PHGLD�LV�DEOH�WR�LQVWDQWO\�LQWURGXFH
LPDJHV�DQG�FXOWXUHV��SDVW�DQG�SUHVHQW��IURP�DOO�RYHU
WKH�JOREH�

&21&/86,21

,W�FRXOG�EH�DUJXHG�WKDW�PDNLQJ�DQ\WKLQJ�FRPPHUFLDO
DQG�FRQFHQWUDWLQJ�D�VWXG\�RQ�D�ZHVWHUQ��UHODWLYHO\
D�XHQW�KHULWDJH�DXGLHQFH�LV�UHODWLYHO\�OLPLWHG��DV
DUJXHG�E\�%UD\EURRNH�DQG�-RUGDQ������������WKDW
zPDNLQJ�SUDFWLFHV�RQO\�PDNH�VHQVH�ZLWKLQ�WKH
GRPLQDQW�IRUP�RI�HDUO\���VW�FHQWXU\�FDSLWDOLVP{��,W
FRXOG�DOVR�EH�VDLG�WKDW�ZKLOH�WKH��'�SULQWHG
VRXYHQLUV�DQG�SRS�XS�QDWXUH�RI�WKH�zGLJLWDO�PDNLQJ
VSDFH{�LQ�D�FDVWOH�ZDV�XQH[SHFWHG�DQG�FRQWUDGLFWRU\
WR�ZKDW�WKH�WRXULVW�DXGLHQFH�H[SHFWHG�WR�VHH��WKH
H[SHULPHQW�ZDV�GHVLJQHG��,Q�FRQWHPSRUDU\�WRXULVP

WKHRU\��DXWKHQWLF�H[SHULHQFHV�DUH�KLJKO\�SHUVRQDO
DQG�UH�HFWLYH�RI�WKH�YLVLWRUV�RZQ�FUHDWLYH
LQFOLQDWLRQV���5LFKDUGV�DQG�5D\PRQG��������7KLV
SURMHFW�FRXOG�EH�GHVFULEHG�DV�zH[SHULHQFH�GHOLYHUHG
LQ�D�QHDW�SDFNDJH�WR�PDNH�XV�IHHO�ZH�KDYH
GLVFRYHUHG�LW�{��3HUOLV��������+RZHYHU�WKH�XVH�RI
GLJLWDO�PDNLQJ�DQG�VKDUHG�SUDFWLFHV�EURXJKW�WR�WKH
LQVWLWXWLRQDOLVHG�KHULWDJH�HQYLURQPHQW��ORRNHG�DW
WKURXJK�WKH�OHQV�RI�D�FROODERUDWLYHO\�PDGH�VRXYHQLU
REMHFW��D�HFWV�RZQHUVKLS�RI�WKH�KHULWDJH
HQYLURQPHQW�LWVHOI��7KH�VRXYHQLUV�SURGXFHG��DQG�WKH
LQWHUDFWLYH�ZD\�WKDW�WKH�SXEOLF�ZHUH�DOORZHG�WR
SDUWLFLSDWH�LQ�WKH�GLJLWDO�PDNLQJ�DQG�H[SUHVV�WKHLU
VHQWLPHQWV�DV�WR�WKH�YDOXH�RI�WKH�H[SHULHQFH��WKH
REMHFW�TXDOLWLHV��WKH�REMHFW�FRQWHQW��WKH�VXUURXQGLQJV
DQG�WKH�IRUPDOLVHG�KHULWDJH�R�HULQJ�JDYH�PHDQLQJ
DQG�SURIXQGLW\�WR�WKHLU�YLVLW�DQG�UHODWLRQVKLS�ZLWK�WKH
KHULWDJH�RUJDQLVDWLRQ�

$VSHFWV�RI�XQUHJXODWHG�zDG�KRF{�PDNHU�VSDFH��WKDW
GHVFULEH�D�PDNHU�LGHQWLW\��VXFK�DV�zWKH�GHYHORSPHQW
RI�D�WRRO�DQG�PDWHULDO�VHQVLELOLW\�WKDW�UHOLHV�RQ�DQ
H[WHQVLYH�HQJDJHPHQW�DQG�SUDFWLFH�ZLWK�WRROV�DQG
PDWHULDOV�WR�OHDUQ�KRZ�WR�XVH�WKHP�ZHOO��KRZ�WR
MXGJH�ZKLFK�WRROV�DUH�DSSURSULDWH�IRU�ZKLFK
VLWXDWLRQV��DQG�WR�XQGHUVWDQG�KRZ�WR�XVH�DYDLODEOH
PDWHULDOV�DSSURSULDWHO\��WKH�FXOWLYDWLRQ�RI�DQ
DGKRFLVW�DWWLWXGH��ZKLFK�LQYROYHV�OHDUQLQJ�WR�WUXVW
RQH{V�LQWXLWLRQV�DQG�MXGJPHQWV�WKURXJK�D�PDNHU
SURFHVV�DQG�DGRSWLQJ�SUDFWLFDO�DSSURDFK�WR�SURMHFW
EXLOGLQJ�DQG�OHDUQLQJ��DQG�GHYHORSLQJ�D�VHQVH�RI
FRPPXQLW\�HQJDJHPHQW�ZLWK�RWKHU�PDNHUV{
�7RRPEV��%DUG]HOO�DQG�%DUG]HOO��������ZHUH�OLJKWO\
LQWURGXFHG�WR�WKH�KHULWDJH�HQYLURQPHQW��:KLOH�WKH
SXEOLF�ZHUH�SDUWLFLSDWLQJ�LQ�WKH�OHLVXUH�DFWLYLW\�RI
YLVLWLQJ�D�KLVWRULFDO�VLWH��WKH\�IXUWKHU�H[SHULHQFHG
WKH�OHLVXUH�DFWLYLW\�RI�LPSURPSWX��SHUVRQDOLVHG�
LQWHUDFWLYH�PDNLQJ��DV�WKH\�PD\�KDYH�H[SHULHQFHG
ZLWKLQ�D�KREE\�OHG�PDNHU�VSDFH��)URP�WKH�UHVXOWV�RI
WKLV�SURMHFW��LW�VHHPHG�WR�DGG�WR�SXEOLF�HQJDJHPHQW
ZLWK�WKH�KHULWDJH�HQYLURQPHQW�DQG�D�QHZ�GLPHQVLRQ
WR�WKHLU�DWWLWXGHV�RQ�RZQHUVKLS�DQG�WKH�YDOXH�DQG
PHDQLQJ�RI�WKHLU�VRXYHQLU�REMHFW�

'LJLWDO�PDNLQJ�DQG�WKH�FUHDWLRQ�RI�VRXYHQLUV��ZLWKLQ
zXQOLNHO\{�KHULWDJH�HQYLURQPHQWV�DQG�UH�HFWLQJ�WKH
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YLVLWRUV�LPPHGLDWH�DHVWKHWLF�LQWHUHVWV�x�LQ�WKLV�FDVH
D�KLVWRULF�FDVWOH�EXW�LQ�IXUWKHU�UHVHDUFK�IURP�WKLV
WHDP��ZLWKLQ�WKH�zQRW�\HW�ORYHG{�KHULWDJH�RI�%UXWDOLVW
EXLOGLQJV�DQG�GRPHVWLF�KRXVLQJ�VFKHPHV��FHUWDLQO\
GLVUXSWV��WKH�SXEOLFV{�SUHFRQFHLYHG�LGHDV�RQ
WUDGLWLRQ�DQG�FRQYHQWLRQV��7KHVH�LQFOXGH�LGHDV�RQ
ZKDW�WKH�KHULWDJH�HQYLURQPHQW�LV��ZKDW�VRXYHQLUV
DUH��KRZ�GL�HUHQW�DVSHFWV�RI�D�KREE\�H[SHULHQFH
PD\�LQWHUDFW��KRZ�GLJLWDO�FUDIW�PD\�EH�FRQVLGHUHG�
SHHU�UHODWLRQVKLSV�EHWZHHQ�zH[SHUW�VWDJHUV{�DQG
QRQ�H[SHUWV�DQG��PRVW�LPSRUWDQWO\��KRZ�WKH�SXEOLF
PD\�KDYH�D�VD\�LQ�WKH�SRVVHVVLRQ�RI�WKHLU
H[SHULHQFH�DQG�VXUURXQGLQJV�

5()(5(1&(6��

$SSDGXUDL��$��HG���������7KH�VRFLDO�OLIH�RI�WKLQJV�
&RPPRGLWLHV�LQ�FXOWXUDO�SHUVSHFWLYH��&DPEULGJH
8QLYHUVLW\�3UHVV�

$XHUEDFK��-�$���������7KH�*UHDW�([KLELWLRQ�RI�������D
QDWLRQ�RQ�GLVSOD\��<DOH�8QLYHUVLW\�3UHVV�

%DNHU��0�-��DQG�&DPHURQ��(���������&ULWLFDO�VXFFHVV
IDFWRUV�LQ�GHVWLQDWLRQ�PDUNHWLQJ��7RXULVP�DQG
KRVSLWDOLW\�UHVHDUFK��������SS�������

%HON��5�:���������3RVVHVVLRQV�DQG�WKH�6HQVH�RI�3DVW�
$&5�6SHFLDO�9ROXPHV�

%HON��5�:���������$WWDFKPHQW�WR�SRVVHVVLRQV��,Q
3ODFH�DWWDFKPHQW��SS����������6SULQJHU��%RVWRQ��0$�

%LQNKRUVW��(��DQG�'HQ�'HNNHU��7���������$JHQGD�IRU
FR�FUHDWLRQ�WRXULVP�H[SHULHQFH�UHVHDUFK��-RXUQDO�RI
+RVSLWDOLW\�0DUNHWLQJ�	�0DQDJHPHQW����������
SS���������

%MtUJYLQVVRQ��(���(KQ��3��DQG�+LOOJUHQ��3�$��������
1RYHPEHU��3DUWLFLSDWRU\�GHVLJQ�DQG�GHPRFUDWL]LQJ
LQQRYDWLRQ��,Q�3URFHHGLQJV�RI�WKH���WK�%LHQQLDO
SDUWLFLSDWRU\�GHVLJQ�FRQIHUHQFH��SS����������$&0�

%RXUGLHX��3���������'LVWLQFWLRQ��$�VRFLDO�FULWLTXH�RI
WKH�MXGJHPHQW�RI�WDVWH��+DUYDUG�XQLYHUVLW\�SUHVV�

%UD\EURRNH��.��DQG�-RUGDQ��7���������*HQHDORJ\�

&XOWXUH�DQG�7HFKQRP\WK��'LJLWDO�&XOWXUH�	�6RFLHW\�
������SS�������

&ROOLQV�'RGG��&��DQG�/LQGOH\��7���������6WRUH�EUDQGV
DQG�UHWDLO�GL�HUHQWLDWLRQ��WKH�LQ�XHQFH�RI�VWRUH
LPDJH�DQG�VWRUH�EUDQG�DWWLWXGH�RQ�VWRUH�RZQ�EUDQG
SHUFHSWLRQV��-RXUQDO�RI�5HWDLOLQJ�DQG�&RQVXPHU
6HUYLFHV���������SS���������

&ROOLQV�.UHLQHU��1��DQG�2OVHQ��'������������6HOOLQJ
GLDVSRUD��7RXULVP��GLDVSRUDV�DQG�VSDFH��S�����

&ROOLQV�.UHLQHU��1��DQG�=LQV��<���������7RXULVWV�DQG
VRXYHQLUV��FKDQJHV�WKURXJK�WLPH��VSDFH�DQG
PHDQLQJ��-RXUQDO�RI�+HULWDJH�7RXULVP�������
SS�������

&XQQLQJKDP��&���������&RQ�LFWHG�&RPPRQV��$�/RFDO
0DNHUVSDFH�LQ�WKH�1HROLEHUDO�&LW\�

(QJHOODQG��%�7���+RSNLQV��&�'��DQG�/DUVRQ��'�$��
������0DUNHW�PDYHQVKLS�DV�DQ�LQ�XHQFHU�RI�VHUYLFH
TXDOLW\�HYDOXDWLRQ��-RXUQDO�RI�0DUNHWLQJ�7KHRU\�DQG
3UDFWLFH��������SS�������

)R[��-�7���������9LUWXDO�WRXULVP��1HZ�VLWHV�R�HU�LQVLGH
ORRNV�DW�WRXULVW�GHVWLQDWLRQ��7UDYHO�$JHQW���������
SS�������

*HUVKHQIHOG��1���������)DE��7KH�&RPLQJ�5HYROXWLRQ
RQ�<RXU�'HVNWRS��)URP�3HUVRQDO�&RPSXWHUV�WR
3HUVRQDO�)DEULFDWLRQ�%DVLF�%RRNV�

*RQ]jOH]��0�9���������,QWDQJLEOH�KHULWDJH�WRXULVP
DQG�LGHQWLW\��7RXULVP�PDQDJHPHQW��������
SS���������

*RUGRQ��%���������7KH�VRXYHQLU��0HVVHQJHU�RI�WKH
H[WUDRUGLQDU\��7KH�-RXUQDO�RI�3RSXODU�&XOWXUH��������
SS���������

*RUGRQ��$���������+HULWDJH�DQG�DXWKHQWLFLW\��WKH
FDVH�RI�2QWDULR{V�6DLQWH�0DULH�DPRQJ�WKH�+XURQV�
&DQDGLDQ�+LVWRULFDO�5HYLHZ���������SS���������

*UHW]HO��8��DQG�-DPDO��7���������&RQFHSWXDOL]LQJ�WKH
FUHDWLYH�WRXULVW�FODVV��7HFKQRORJ\��PRELOLW\��DQG
WRXULVP�H[SHULHQFHV��7RXULVP�$QDO\VLV��������
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SS���������

+XPSKUH\V��$��DQG�*UD\VRQ��.���������7KH
LQWHUVHFWLQJ�UROHV�RI�FRQVXPHU�DQG�SURGXFHU��D
FULWLFDO�SHUVSHFWLYH�RQ�FRwSURGXFWLRQ��FRwFUHDWLRQ
DQG�SURVXPSWLRQ��6RFLRORJ\�&RPSDVV�������
SS���������

.DUROHIVNL��-��������6DPSOLQJ�ZLWK�VL]]OH��UHWDLOHUV�DUH
XSJUDGLQJ�WKHLU�SURPRWLRQV�WR�HQJDJH�VKRSSHUV�DQG
FUHDWH�D�PHPRUDEOH�H[SHULHQFH��6XSHUPDUNHW�1HZV�
-DQXDU\����������

/LWWUHOO��0�$���$QGHUVRQ��/�)��DQG�%URZQ��3�-��������
:KDW�PDNHV�D�FUDIW�VRXYHQLU�DXWKHQWLF"��$QQDOV�RI
7RXULVP�5HVHDUFK���������SS���������

/LQ��&�+��DQG�:DQJ��:�&���������(�HFWV�RI
DXWKHQWLFLW\�SHUFHSWLRQ��KHGRQLFV��DQG�SHUFHLYHG
YDOXH�RQ�FHUDPLF�VRXYHQLU�UHSXUFKDVLQJ�LQWHQWLRQ�
-RXUQDO�RI�7UDYHO�	�7RXULVP�0DUNHWLQJ��������
SS���������

0DUFLQLDN��5��DQG�%XGQDURZVND��&���������6HO�HV��$Q
([SORUDWLRQ�LQWR�WKH�%UDQG�(�HFWV�RI�9LVXDO�,PDJHU\
ZLWK�(DUQHG�0HGLD�
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'U�6DPDQWKD�9HWWHVH�LV�D�5HDGHU�LQ�$SSOLHG�$UW
DQG�'HVLJQ�DW�(GLQEXUJK�1DSLHU�8QLYHUVLW\�LQ
6FRWODQG��WHDFKLQJ�RQ�WKH�'HVLJQ
+LVWRU\�SURJUDPPH��6KH�KDV�D�GHJUHH
LQ�-HZHOOHU\�DQG�6LOYHUVPLWKLQJ��DQ�06F�LQ�&ORWKLQJ
0DQDJHPHQW�DQG�D�3K'�LQ�z7KH
5HODWLRQVKLS�%HWZHHQ�$UW�DQG�)DVKLRQ�LQ�WKH
7ZHQWLHWK�&HQWXU\{��&XUUHQWO\��KHU�UHVHDUFK�LV
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SODQQLQJ��WRXULVP�JRYHUQDQFH�DQG�PDQDJHPHQW
VWUXFWXUHV�DQG�WHFKQRORJ\�IDFLOLWDWHG��FXVWRPLVDWLRQ
SURFHVVHV�LQ�KHULWDJH�DQG�WRXULVP���


