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7KH�DLP�RI� WKH�DUWLFOH� LV� WR�SUHVHQW�D�QHZ�W\SRORJ\�RI�SDUDGLJPV�RI�IXWXUHV� VWXGLHV�ZLWK�VSHFLILF
IRFXV� RQ� GHFLVLRQ�PDNLQJ�� 3RVVLEOH� UROHV� RI� IXWXULVWV� DQG� RWKHU� DFWRUV� LQ� ORQJ�WHUP�SODQQLQJ� DQG
GHFLVLRQ�PDNLQJ� SURFHVVHV� DUH� IRUPHG� XVLQJ� WKH� )XWXORJLF�PHWKRG�� 7KH� SDUWLFLSDWRU\� DFWRUV� DQG
SKDVHV�RI� WKH�GHFLVLRQ�PDNLQJ�SURFHVV�DUH�EURNHQ�GRZQ� WR� VXE�FDWHJRULHV�� WKH� VSDFH� RI� SRVVLEOH
DOWHUQDWLYHV�LV�RSHQHG��WKH�RSHQ�VSDFH�LV�FXW�ZLWK�D�WKHRUHWLFDOO\�JURXQGHG�FRQWLQXXP��DQG�ILQDOO\�D
UHOHYDQFH�DQDO\VLV�LV�PDGH�LQ�RUGHU�WR�DFKLHYH�D�FRPSUHKHQVLYH�DQG�FRPSUHKHQVLEOH�W\SRORJ\��7KH
UHVXOWLQJ�VHYHQ�VFKRROV�RI�WKRXJKW�DUH� LQWHUSUHWHG� LQ�WKH� OLJKW�RI� OLWHUDWXUH�RI�IXWXUHV�VWXGLHV�DQG
SODQQLQJ�WKHRU\��&RQQHFWLRQV�WR�WKH�SKLORVRSKLFDO�GLVFXVVLRQ�RQ�WKH�UROH�RI�NQRZOHGJH�DQG�YDOXHV�LQ
SROLF\�UHFRPPHQGDWLRQV�DUH�SUHVHQWHG�DV�ZHOO��6RPH�IXWXUHV�VWXGLHV�PHWKRGRORJLFDO�DSSOLFDWLRQV�DUH
DWWDFKHG� WR� WKH� SDUDGLJPV�� 7KH� QHZ� W\SRORJ\� IRUPV� D� JUDGLHQW� IURP� WHFKQRFUDF\� SHUIRUPHG� E\
SURIHVVLRQDOV�WR�GLUHFW�FLWL]HQ�SDUWLFLSDWLRQ�

7,,9,67(/0b

7XOHYDLVXXGHQWXWNLMD�MXONLVHVVD�SllW|NVHQWHNRSURVHVVLVVD�²�DVLDQWXQWLMDQ�URROLQ�ILORVRILVHW�MD
PHWRGRORJLVHW�SHUXVWHHW�)XWXORJLF�PHQHWHOPlOOl�DQDO\VRLWXQD

$UWLNNHOLQ� WDUNRLWXNVHQD� RQ� WXRWWDD� XXVL� W\SRORJLD� WXOHYDLVXXGHQWXWNLPXNVHQ� NRXOXNXQQLVWD
)XWXORJLF�PHQHWHOPll� VRYHOWDHQ�� 7\SRORJLDQ� SHUXVWHHQD� RQ� HUL� WRLPLMRLGHQ� RVDOOLVWXPLQHQ
SllW|NVHQWHNRSURVHVVLLQ�� 7RLPLMDW� MD� SllW|NVHQWHNRSURVHVVL� MDHWDDQ� DODOXRNNLLQ�� PDKGROOLVWHQ
NRPELQDDWLRLGHQ� DYDUXXV� DYDWDDQ�� PDKGROOLVXXNVLHQ� DYDUXXV� OHLNDWDDQ� WHRUHHWWLVHVWL� SHUXVWHOOXOOD
MDWNXPROOD�MD�ORSXOWD�Nl\WHWllQ�ROHQQDLVXXVDQDO\\VLl��MRWWD�W\SRORJLD�VDDWDLVLLQ�VHNl�PDKGROOLVLPPDQ
NDWWDYDNVL� HWWl� P\|V� \PPlUUHWWlYlNVL�� 7XRWHWXW� VHLWVHPlQ� NRXOXNXQWDD� WXONLWDDQ
WXOHYDLVXXGHQWXWNLPXNVHQ� MD� VXXQQLWWHOXWHRULDQ� NLUMDOOLVXXGHQ� SHUXVWHHOOD�� 6DPDOOD� WDUNDVWHOODDQ
QlLGHQ� \KWH\NVLl� ILORVRILVHHQ� NHVNXVWHOXXQ� DUYRMHQ� MD� WLHGRQ� URROLVWD� WRLPLQWDVXRVLWXNVLVVD�
.XKXQNLQ� NRXOXNXQWDDQ� OLLWHWllQ� P\|V� WXOHYDLVXXGHQWXWNLPXNVHQ� Nl\WlQQ|OOLVLl� PHQHWHOPLl� MD
PHWRGRORJLRLWD�� 7XRWHWXW� NRXOXNXQQDW� PXRGRVWDYDW� MDWNXPRQ� DVLDQWXQWLMDYDOWDLVXXGHVWD
NDQVDODLVWHQ�VXRUDDQ�RVDOOLVWXPLVHHQ�
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6HYHUDO� W\SRORJLHV� RI� IXWXUHV� VWXGLHV� SDUDGLJPV�� KDYH� EHHQ� IRUPHG� LQ� WKH� ODVW� WZR� GHFDGHV��:H
EHJLQ�ZLWK�D�VKRUW�UHYLHZ�RQ�VL[�W\SRORJLHV�DQG�FRQFOXGH�WKDW�WKH�VL[�W\SRORJLHV�DUH�OLPLWHG�WR�WKUHH
VFKRROV�RI� WKRXJKW��:KHQ�DSSOLHG�WR�DFWXDO� ORQJ�WHUP�SODQQLQJ�DQG�GHFLVLRQ�PDNLQJ�SURFHVVHV��D
TXHVWLRQ�FDQ�EH�UDLVHG�ZKHWKHU�WKH�PXOWLWXGH�RI�DOWHUQDWLYH�ZD\V�¶WR�GR�WKH�MRE·� LV�HQFRPSDVVHG"
:H�VXJJHVW�WKDW�WKH�UROH�RI�WKH�IXWXULVW�DV�D�SURIHVVLRQDO��DV�ZHOO�DV�WKH�UROHV�RI�RWKHU�DFWRUV��FRXOG
EH�FKDUDFWHULVHG�LQ�D�PRUH�GLYHUVH�ZD\�LQ�WKH�SURFHVV�
7KHQ�� DSSO\LQJ� WKH� )XWXORJLF� PHWKRG�� ZH� RSHQ� WKH� VSDFH� RI� ORJLFDOO\� SRVVLEOH� UROHV� RI

SURIHVVLRQDOV�DQG�RWKHU�DFWRUV�LQ�SROLF\�SURFHVVHV��$IWHU�IRUPLQJ�����ORJLFDOO\�SRVVLEOH�K\SRWKHWLFDO
VFKRROV�RI�WKRXJKW�ZH�FXW�WKH�RSHQ�VSDFH�ZLWK�WKH�FRQWLQXXP�RI�H[WUHPH�WHFKQRFUDF\�WR�H[WUHPH
FLWL]HQ�SDUWLFLSDWLRQ��7KH�VFDQQLQJ�ZLOO�SURGXFH�ILIWHHQ�K\SRWKHWLFDO�VFKRROV�RI�WKRXJKW��ZKLFK�DUH
DQDO\VHG�LQ�WHUPV�RI�UHOHYDQFH�DQG�KHQFH�UHGXFHG�WR�VHYHQ�
)LQDOO\��ZH�VKRZ�FRQQHFWLRQV�RI�WKH�VHYHQ�SDUDGLJPV�RI�WKH�UROH�RI�SURIHVVLRQDOV�DQG�RWKHU�DFWRUV

WR�VRPH�SUDFWLVHV�LQ�IXWXUHV�VWXGLHV��:H�DOVR�DWWDFK�WKH�SDUDGLJPV�WR�WKH�SKLORVRSKLFDO�GLVFXVVLRQ
RI�WKH�UROH�RI�YDOXHV�DQG�NQRZOHGJH�LQ�PDNLQJ�SROLF\�UHFRPPHQGDWLRQV��7KH�DSSURDFK�LV�LOOXVWUDWHG
LQ�)LJXUH���

)LJXUH����7KH�DSSURDFK�RI�WKH�DUWLFOH

�����3UREDEOH��SRVVLEOH�DQG�SUHIHUDEOH

5R\�$PDUD��������S������PDGH�KLV�IDPRXV�W\SRORJ\�RI�WKH�WKUHH�µJRDOVµ�RI�IXWXULVWV�WZHQW\�\HDUV
DJR��)RU�WKH�JRDO�RI�SRVVLEOH��IXWXULVWV�IRUP�SHUFHSWLRQV�RI�WKH�IXWXUH�E\�FRQFHLYLQJ�DQG�GHVFULELQJ
SRVVLEOH�SDWKV�ZKLFK�LV�DQ�LPDJH�GULYHQ�DQG�YLVLRQDU\�µUROHµ��)RU�WKH�JRDO�RI�WKH�SUREDEOH��IXWXULVWV
���������������������������������������������
�� ,Q� WKLV� DUWLFOH�ZH�XVH� WKH� FRQFHSWV� RI� SDUDGLJP�DQG� VFKRRO� RI� WKRXJKW� LQWHUFKDQJHDEO\�� (VSHFLDOO\� WKH� FRQFHSW� RI
SDUDGLJP�GHYHORSHG�E\�.XKQ��������S��������KDV�EHHQ�FULWLFLVHG�RIWHQ��.XKQ��������S�����������ODWHU�VXJJHVWHG�WKH
FRQFHSW�RI�·GLVFLSOLQDU\�PDWUL[·�WR�PHDQ�WKH�VKDUHG�V\PEROLF�JHQHUDOLVDWLRQV��PHWDSK\VLFDO�DQG�KHXULVWLF�PRGHOV��YDOXHV
DQG�H[HPSODUV��L�H��FRQFUHWH�SUREOHP�VROXWLRQV��RI�D�UHVHDUFK�JURXS�RU�GLVFLSOLQH��$�FRQFHSW�KDV�QR�LQWULQVLF�YDOXH�DQG
ZH�XVH� WKH�RQHV� WKDW�VHHP�WR�EH�XQGHUVWRRG�JHQHUDOO\��:KHQ�GHVFULELQJ�WKH� W\SRORJLHV�E\�GLIIHUHQW�DXWKRUV�ZH�XVH
WKHLU�RZQ�FRQFHSWV�

3DUDGLJPV�RI�WKH�UROH�RI
SURIHVVLRQDOV�LQ�SROLF\�PDNLQJ

3DUDGLJPV�RI�SUDFWLVHV�LQ
IXWXUHV�VWXGLHV

3DUDGLJPV�RI�SKLORVRSKLFDO
GLVFXVVLRQ�RQ�YDOXHV�DQG
NQRZOHGJH�LQ�SROLFLHV

/RJLFDO�DQDO\VLV

$�QHZ
W\SRORJ\�RI
SDUDGLJPV
RI�IXWXUHV
VWXGLHV
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VWXG\�OLNHO\�DOWHUQDWLYHV�E\�H[DPLQLQJ�SDUWLFXODU�SDWKV�LQ�GHWDLO��ZKLFK�LV�DQ�DQDO\WLFDOO\�GULYHQ�DQG
H[SORUDWRU\�UROH��)RU�WKH�JRDO�RI�WKH�SUHIHUDEOH��IXWXULVWV�PDNH�FKRLFHV�WR�EULQJ�DERXW�D�SDUWLFXODU
IHDWXUH��7KH\�H[SUHVV�SUHIHUHQFHV�IRU�DQG�ZRUN�WR�LPSOHPHQW�SDUWLFXODU�SDWKV��$PDUD�DUJXHG�WKDW
WKH�JRDOV�DUH�QRW�PXWXDOO\�H[FOXVLYH�DQG� WKDW�PDQ\�IXWXULVWV�SHUIRUP�DOO� WKH� UROHV��+RZHYHU�� WKH
JRDOV� DUH� RI� GLIIHUHQW� QDWXUH� DQG� $PDUD·V� W\SRORJ\� VHHPV� WR� EH� WKH� VWDUWLQJ� SRLQW� IRU� IXUWKHU
W\SRORJLHV�RI�GLIIHUHQW�VFKRROV�RI�WKRXJKW�LQ�IXWXUHV�VWXGLHV�

�����7HFKQLFDO��KHUPHQHXWLF�DQG�HPDQFLSDWRU\

-�UJHQ�+DEHUPDV·�ZHOO�NQRZQ� W\SRORJ\�RI� WKH� WKUHH�´LQWHUHVWV�RI�NQRZOHGJHµ� ������� S�� ������
������S���������ZDV�DSSOLHG� WR� IXWXUHV� VWXGLHV�E\� VHYHUDO� DXWKRUV� LQ� WKH�����V�DQG�����V�� ,W
VHHPV�WKDW�cNH�6DQGEHUJ��������S���������ZDV�WKH�ILUVW��DOWKRXJK�KH�UHOLHG�RQ�*HUDUG�5DGQLW]N\·V
������� LQWHUSUHWDWLRQ� RI� +DEHUPDV�� 7KH� (QJOLVK� YROXPH� RI� 6DQGEHUJ·V� ERRN� ������� S�� ������
DVVHUWHG� WKH� VDPH� W\SRORJ\� RI� WHFKQLFDO�� KHUPHQHXWLF� DQG� HPDQFLSDWRU\� LQWHUHVWV� RI� NQRZOHGJH�
5LFKDUG�6ODXJKWHU�SUHVHQWHG�DQRWKHU�YHUVLRQ�RI�+DEHUPDV·�W\SRORJ\��������S�����������������S�
��������DSSO\LQJ�SUDFWLFDO�LQVWHDG�RI�KHUPHQHXWLF�LQWHUHVW�RI�NQRZOHGJH��UHIHUULQJ�PRUH�GLUHFWO\�WR
+DEHUPDV·� RULJLQDO� WH[W�� 0LND� 0DQQHUPDD� ������� S�� ��������� PRGLILHG� DQG� FURVV�PDWUL[HG
6DQGEHUJ·V�YHUVLRQ�RI�WKH�WKUHH�LQWHUHVWV�DQG�$PDUD·V�JRDOV��7KH�UHVXOW�FDQ�EH�IRUPHG�DV�IROORZV�
,Q�WKH�WHFKQLFDO�LQWHUHVW�RI�NQRZOHGJH�WKH�DLP�LV�WR�VHDUFK�IRU�REMHFWLYH�WUHQGV�DQG�DOWHUQDWLYHV

DUH� FRQVLGHUHG� LUUHOHYDQW� �SRVVLELOLW\��� )RUHFDVWLQJ� LV� WKH� PDLQ� WDVN� RI� D� VWXG\� �SUREDELOLW\�� DQG
YDOXHV�DUH�FRQVLGHUHG� LQHVVHQWLDO��XQVFLHQWLILF�DQG�RU�VHOI�HYLGHQW� �GHVLUDELOLW\��� ,Q� WKH�KHUPHQHXWLF
LQWHUHVW�RI�NQRZOHGJH��ZURWH�0DQQHUPDD��������S��������WKH�´«PDLQ�SXUSRVH�LV�FRPPXQLFDWLRQ
EHWZHHQ� SHRSOH� LQ� D� VRFLHW\� DQG� GLIIHUHQW� WDVNV� RI� IXWXUHV� UHVHDUFK� PHOW� LQWR� D� FRPPRQ
XQGHUVWDQGLQJ� RI� WKH� VRFLDO� UHDOLW\�µ� ,Q� WKH� HPDQFLSDWRU\� LQWHUHVW� RI� NQRZOHGJH� WKH� DLP� LV� WR
LQFUHDVH� DOWHUQDWLYHV� PDNLQJ� LPSRVVLEOH� LQWR� SRVVLEOH� �SRVVLELOLW\��� 7KH� SUREDEOH� LV� FRQVLGHUHG� D
UHIHUHQFH�DOWHUQDWLYH�DQG�XVXDOO\�DQ�REMHFW�RI�FULWLFLVP��SUREDELOLW\���,W�LV�PRUH�LPSRUWDQW�WR�DFW�LQ
IDYRXU�RI�WKH�GHVLUDEOH�IXWXUH�WKDQ�VHDUFK�IRU�D�SUREDEOH�DOWHUQDWLYH�

�����([WUDSRODWLRQ��XWRSLD�DQG�YLVLRQ

,Q� WKH� HDUO\� ����V�� (OHRQRUD� %DUELHUL� 0DVLQL� ������� S�� ������� GHYHORSHG� DQRWKHU� W\SRORJ\� RI
WKUHH� IXWXUHV� VWXGLHV� ´DSSURDFKHVµ� EDVHG� RQ� DQ� DUWLFOH� E\� 3HWHU� +HQULFL�� ([WUDSRODWLRQ� LV� DQ
DSSURDFK�LQFOXGLQJ�DQDO\VLV�RI�ZKDW�PD\�KDSSHQ�LQ�UHODWLRQ�WR�WKH�GDWD��LQIRUPDWLRQ�DQG�NQRZOHGJH
RI�WKH�SDVW�DQG�SUHVHQW�� ,W�WKXV�PHDQV�ZLGHU�DFWLRQV�WKDQ�WUHQG�H[WUDSRODWLRQ�H[WHQGLQJ�$PDUD·V
SUREDEOH�ZLWK�DVSHFWV�RI�SRVVLEOH��:H�PLJKW�VD\�WKDW�ZKDW�LV�H[WUDSRODWHG�LQ�WKLV�DSSURDFK�LV�WKH
VWUXFWXUH�RI�WKH�SDVW�DQG�SUHVHQW�

8WRSLDQ�DSSURDFK�PHDQV�WKH�´«EXLOGLQJ�RI�D�IXWXUH�GLIIHUHQW�IURP�WKH�SUHVHQWµ��0DVLQL������
S�������,W�FRQFHQWUDWHV�RQ�LQYHQWLRQ��LQQRYDWLRQ�DQG�LPDJLQDWLRQ�RI�KLJKO\�GHVLUDEOH�RU�QRQ�GHVLUDEOH
IXWXUHV�� 7KLV�DSSURDFK�VHHPV� VLPLODU� WR�$PDUD·V� SUHIHUDEOH� JRDO� DQG�0DQQHUPDD·V� HPDQFLSDWRU\
LQWHUHVW�RI�NQRZOHGJH�
7KH�WKLUG�DSSURDFK�LV�ODEHOOHG�YLVLRQ�FRPELQLQJ�WKH�ILUVW�WZR�DSSURDFKHV��,W�LQFOXGHV�EULQJLQJ�WKH

YDOXH� FRQVLGHUDWLRQV� RI� XWRSLDV� GRZQ� WR� FRQFUHWH� SURJUDPPHV� E\� UHODWLQJ� WKHP� WR� WKH� GDWD�
LQIRUPDWLRQ� DQG� NQRZOHGJH� RI� SDVW� DQG� SUHVHQW�� 7KH� DSSURDFK� ODFNV� FOHDU� FRUUHVSRQGHQFH� WR
$PDUD·V�DQG�+DEHUPDVLDQ�W\SRORJLHV�RU�UDWKHU�SUHVHQWV�D�V\QWKHVLV�RI�WKHP�
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�����3UHGLFWLYH��FXOWXUDO�DQG�FULWLFDO

6RKDLO�,QD\DWXOODK��������SUHVHQWHG�D�VRPHZKDW�VLPLODU�W\SRORJ\�RI�´HSLVWHPRORJLHVµ�DV�6DQGEHUJ�
0DQQHUPDD�D�IHZ�\HDUV�HDUOLHU��$OWKRXJK�KH�GLG�QRW�UHIHU�WR�0DQQHUPDD·V�ZRUN� LW�FRXOG�EH�VDLG
WKDW� KH� FRQWLQXHG� WKH� VDPH� SDWK� DV� $PDUD�� 0DVLQL�� 6DQGEHUJ�� 6ODXJKWHU� DQG� 0DQQHUPDD�
,QD\DWXOODK�KDG�WKUHH�VFKRROV�RI�WKRXJKW���DV�ZHOO�
7KH�SUHGLFWLYH�²� HPSLULFDO� DSSURDFK� LQFOXGHV� LQVWUXPHQWDOLVW�� UDWLRQDOLVW�ZD\V� RI� SUHGLFWLQJ� WKH

IXWXUH�DFFXUDWHO\��7KH�SRLQW�LV�HTXDO�WR�6DQGEHUJ·V��6ODXJKWHU·V�DQG�0DQQHUPDD·V�WHFKQLFDO�LQWHUHVW
RI� NQRZOHGJH�� ,QD\DWXOODK� FRQQHFWHG�PDWKHPDWLFDO�PRGHOOLQJ� VWURQJO\� WR� WKLV� VFKRRO� RI� WKRXJKW�
:LWK� DFFXUDWH� SUHGLFWLRQV� SHUIRUPHG� E\� WKH� SURIHVVLRQDO� �´SODQQHUµ��� WKH� GHFLVLRQ�PDNHUV� FRXOG
EHWWHU�DGDSW�WR�WKH�FRPLQJ�VWDWH�RI�WKH�ZRUOG���,QD\DWXOODK�������S�����������
7KH� FXOWXUDO� ²� LQWHUSUHWDWLYH� DSSURDFK� LQFOXGHV� XQGHUVWDQGLQJ� RI� GLIIHUHQW� YDOXHV� DQG� FXOWXUHV�

GLIIHUHQW�ZD\V�RI�DSSURDFKLQJ�WKH�IXWXUH��QHJRWLDWLQJ�DERXW�WKH�GLIIHUHQW�DOWHUQDWLYHV�DQG�DFWLQJ�LQ
RUGHU� WR� DFKLHYH� WKH� GHVLUHG� IXWXUH� �,QD\DWXOODK� ������ S�� ���������� ,QD\DWXOODK� VHHPHG� WR
FRQYHUJH� WKH�KHUPHQHXWLF� DQG�HPDQFLSDWRU\� LQWHUHVWV�RI� NQRZOHGJH�SUHVHQWHG�E\�0DQQHUPDD� WR
WKLV�DSSURDFK��0DVLQL·V�FRQFHSW�YLVLRQ�LQFOXGHV�VLPLODU�LGHDV�DV�ZHOO�
:KDW�LV�WKHQ�OHIW�IRU�WKH�WKLUG�FULWLFDO�SRVW�VWUXFWXUDOLVW�DSSURDFK"�,QD\DWXOODK�UHJDUGHG�WKH�NLQG

RI�HPDQFLSDWRU\�FULWLFDO�DSSURDFK�WKDW�0DQQHUPDD�DERYH�DQG�5LFKDUG�6ODXJKWHU��������������KDG
LQ�PLQG�DV�D�UHYLVHG�YHUVLRQ�RQ�WKH�(QOLJKWHQPHQW�SURMHFW��ZKLFK�DSSHDUHG�WR�EH�IRU�KLP�WKH�DFWXDO
SUREOHP� LQVWHDG� RI� D� VRXUFH� RI� GRLQJ� WKLQJV� EHWWHU�� 5DWKHU� KH� VDZ� DQRWKHU� RSWLRQ� LQ� WKH
)RXFDXOGLDQ� ´SRVW�VWUXFWXUDOLVPµ�� ,W� LQFOXGHV� WDNLQJ� GLVWDQFH� WR� WKH� FRQFUHWH� SODQQLQJ� VLWXDWLRQ�
DQDO\VLQJ� WKH� KLVWRULFDO� FRQWH[W� RI� WKH� VLWXDWLRQ�� DQDO\VLQJ� DQG� UHYHDOLQJ� WKH� SRZHU� UHODWLRQV
LQKHUHQW� LQ� WKH� ODQJXDJH� WKDW� GLIIHUHQW� SDUWLFLSDQWV� KDYH�� DVVHVVLQJ� DQG� LI� QHHGHG� FKDQJLQJ� WKH
SRZHU�UHODWLRQV�DQG�PDNLQJ�WKH�IXWXUH�SUREOHPDWLF���,QD\DWXOODK�������S���������������������

,Q�VXP��,QD\DWXOODK��������S�������FU\VWDOOLVHG�WKH�GLIIHUHQFH�EHWZHHQ�WKH�WKUHH�DSSURDFKHV�E\
WKH� GHILQLWLRQ� WKDW� WKH� ILUVW� SUHGLFWLYH� DLPV� DW� VROYLQJ� �WHFKQLFDO�� SUREOHPV�� WKH� VHFRQG� FXOWXUDO
DSSURDFK� DLPV� DW� LGHQWLI\LQJ� DOWHUQDWLYH� IXWXUHV� DQG� WKH� WKLUG� FULWLFDO� DSSURDFK� DLPV� DW� PDNLQJ
IXWXUH�SUREOHPDWLF�

�����3RVLWLYLVP��FULWLFDO�UHDOLVP�DQG�SRVW�SRVLWLYLVP

:HQGHOO�%HOO������D��S�����������DOVR�IRUPHG�WKUHH�´HSLVWHPRORJLHVµ�IRU�IXWXUHV�VWXGLHV��QDPHO\
SRVLWLYLVP��FULWLFDO�UHDOLVP�DQG�SRVW�SRVLWLYLVP��3RVLWLYLVP�E\�%HOO�PHDQV�WKH�VDPH�DV�WKH�SUREDEOH�RI
$PDUD�� WHFKQLFDO� LQWHUHVW�RI�NQRZOHGJH�RI�6DQGEHUJ��6ODXJKWHU�DQG�0DQQHUPDD�DQG�SUHGLFWLYH�²
HPSLULVW� DSSURDFK� RI� ,QD\DWXOODK�� 3RVW�SRVLWLYLVP� VHHPV� WR� GHVFULEH� UDWKHU� VLPLODU� IHDWXUHV� WR
,QD\DWXOODK·V�FULWLFDO�SRVW�VWUXFWXUDOLVW�DSSURDFK��7KH�PDLQ�GLIIHUHQFH�LV�WKDW�IRU�,QD\DWXOODK�WKLV�ZDV
WKH�LGHDO�VFKRRO�RI�WKRXJKW��ZKHUHDV�IRU�%HOO�LW�ZDV�WKH�REMHFW�RI�FULWLFLVP�
:KLOH�SRVLWLYLVP�ZDV�WKH�WKHVLV�DQG�SRVW�SRVLWLYLVP�LWV�DQWLWKHVLV��FULWLFDO�UHDOLVP�E\�%HOO�ZDV�WKH

V\QWKHVLV�RI�WKH�WZR�ILUVW�VFKRROV�RI�WKRXJKW��,W�VHHPV�QRW�WR�KDYH�D�FRUUHVSRQGLQJ�SDUWQHU�LQ�WKH
IRUPXODWLRQV� RI� $PDUD�� 0DVLQL�� 0DQQHUPDD� RU� ,QD\DWXOODK�� ,W� LQFOXGHG� WKH� LGHDV� RI� IRUPLQJ
DOWHUQDWLYH� SRVVLEOH� IXWXUHV� DQG� HYDOXDWLQJ�ZKLFK� RI� WKHP� LV� REMHFWLYHO\� JRRG�� ,W� LQFOXGHV� FLWL]HQ
SDUWLFLSDWLRQ�LQ�IRUPLQJ�GHVLUDEOH�RU�SUHIHUDEOH�IXWXUHV�EXW�LW�DOVR�LQFOXGHV�WKH�LGHD�WKDW�WKH�FLWL]HQ
PD\�EH�ZURQJ��7KH�REMHFWLYH�HYDOXDWLRQ�RI�D�IXWXUH�LPDJH��RU�VFHQDULR��GHYHORSPHQW�HWF���VKRXOG�EH

���������������������������������������������
��,QD\DWXOODK�XVHG�WZR�FRQFHSWV�IRU�WKH�GLIIHUHQW�VFKRROV�RI�WKRXJKW��HSLVWHPRORJLHV�DQG�DSSURDFKHV�
��,QD\DWXOODK�ZURWH�WKDW�D�ZHDNQHVV�RI�WKH�FULWLFDO�SRVW�VWUXFWXUDO�DSSURDFK�ZDV�WKH�ODFN�RI�VXLWDEOH�PHWKRGV�IRU�VXFK
DQ�DQDO\VLV��/DWHU�KH�KDV�GHYHORSHG�FDXVDO�OD\HUHG�DQDO\VLV�IRU�WKLV�SXUSRVH��,QD\DWXOODK�������



�

PDGH�E\�IROORZLQJ�WKH�VFKHPH�RI�.HHNRN�/HH·V�HSLVWHPLF�LPSOLFDWLRQ�PRGHO�UHO\LQJ�RQ�REMHFWLYH
IDFWV�LQVWHDG�RI�VXEMHFWLYH�VWDWHPHQWV�

�����'HVFULSWLYH��VFHQDULR�SDUDGLJP�DQG�HYROXWLRQDU\

/DWHU� 0DQQHUPDD� ������� SXEOLVKHG� DQRWKHU� W\SRORJ\� RI� IXWXUHV� UHVHDUFK�� GHVFULSWLYH� IXWXUHV
UHVHDUFK�� VFHQDULR� SDUDGLJP� DQG� HYROXWLRQDU\� IXWXUHV� UHVHDUFK�� 7KH� GHVFULSWLYH� IXWXUHV� UHVHDUFK
VHHPV� WR� EH� LGHQWLFDO� WR� WKH� HDUOLHU� WHFKQLFDO� LQWHUHVW� RI� NQRZOHGJH� E\� WKH� VDPH� DXWKRU�� 7KH
VFHQDULR�SDUDGLJP� LQFOXGHV�IRUPLQJ�DOWHUQDWLYH�SRVVLEOH�DQG�SUHIHUDEOH�IXWXUHV�� ,W�DSSHDUV�WR�EH�D
FRPELQDWLRQ�RI�$PDUD·V�SRVVLEOH�DQG�SUHIHUDEOH�DQG�D�W\SH�RI�FRPELQDWLRQ�RI�0DQQHUPDD·V�HDUOLHU
KHUPHQHXWLF�DQG�HPDQFLSDWRU\�LQWHUHVWV�RI�NQRZOHGJH�
$V� D� QHZHU� WKHRUHWLFDO� LQYHQWLRQ� 0DQQHUPDD� GLVFHUQHG� D� SDUDGLJP� RI� HYROXWLRQDU\� IXWXUHV

UHVHDUFK�� ,W�ZDV�EDVHG�RQ�WKH�FRPSOH[LW\�GLVFRXUVH�RI�V\VWHP�WKHRU\�DQG�HVSHFLDOO\�ZRUNV�RI� WKH
´%UXVVHOV�VFKRROµ��3ULJRJLQH�DQG�6WHQJHUV�������DQG�(UYLQ�/DV]OR���������,W�LQFOXGHG�WKH�LGHD�WKDW
VRFLHW\�HYROYHV�WKURXJK�SKDVHV�RI� OLQHDU�GHYHORSPHQW�ZLWK�IDLUO\�DFFXUDWH�SUHGLFWDELOLW\�DV�ZHOO�DV
WKURXJK�FKDRWLF�ELIXUFDWLRQV�ZKHUH�SUHGLFWDELOLW\�LV�YHU\�ORZ�DQG�KXPDQ�GHFLVLRQV�DQG�DFWLRQV�DUH
HVVHQWLDO��7KH�JRDO�RI�HYROXWLRQDU\�IXWXUHV�UHVHDUFK� LV�WR�PDNH�IRUHFDVWV� LQ� OLQHDU�SKDVHV�� LGHQWLI\
ELIXUFDWLRQV�DQG�PDNH�IXWXUH�DVVHVVPHQWV�
,W�LV�LQWHUHVWLQJ�WKDW�DOO�WKH�VL[�W\SRORJLHV�GHVFULEHG�WKH�ILUVW�SDUDGLJP�WR�EH�WKH�VDPH��0DVLQL·V

FRQFHSW�RI�H[WUDSRODWLRQ�EHLQJ�D� OLWWOH�ZLGHU�KRZHYHU��7KH� VLPLODULW\� LPSOLHV� WKDW� WKHUH�UHDOO\� LV�D
GLVFHUQLEOH� SRVLWLYLVW�WHFKQRFUDWLF�H[WUDSRODWLYH�SUHGLFWLYH�GHVFULSWLYH� VFKRRO� RI� WKRXJKW� DPRQJ
IXWXULVWV� RU� DW� OHDVW� LQ� JRYHUQPHQWDU\� DQG� EXVLQHVV� SUDFWLVHV�� 7KH� WZR� RWKHU� SDUDGLJPV� LQ� WKH
W\SRORJLHV�GLIIHU�DOWKRXJK�WKH� LGHDV�SUHVHQWHG� LQ�$PDUD·V�IUDPHZRUN�VHHP�WR�EH� LQFOXGHG�DOVR� LQ
WKH� ODWWHU� W\SRORJLHV��2QH�VFKRRO�RI� WKRXJKW�SUHVHQWHG� LQ� WKH� W\SRORJLHV�GLIIHUV� VLJQLILFDQWO\�DQG
VHHPV�WR�UHSUHVHQW�WKH�LGHDV�WKDW�WKH�DXWKRU�KLP�KHUVHOI�ZDV�LQ�IDYRXU�RI�
7KHVH�IHDWXUHV�OHDG�XV�WR�WZR�TXHVWLRQV��:K\�DUH�WKHUH�RQO\�WKUHH�VFKRROV�RI�WKRXJKW�SUHVHQWHG

LQ� WKHVH� VL[� W\SRORJLHV"� &RXOG� WKHUH� EH� PRUH� SDUDGLJPV�� HYHQ� UHOHYDQW� SDUDGLJPV"� :H� ILQG� LW
LPSRUWDQW� WR� FRQWLQXH� WKH�ZRUN� RI� WKH� DERYH�PHQWLRQHG� DXWKRUV� DQG� FRQVWUXFW� D�PRUH� GHOLFDWH
W\SRORJ\�
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1H[W�ZH�ZLOO�SURGXFH�PRUH�VFKRROV�RI�WKRXJKW�IRU�IXWXUHV�VWXGLHV�DSSO\LQJ�WKH�)XWXORJLF�PHWKRG��

:H�DUH�HVSHFLDOO\�LQWHUHVWHG�LQ�IXWXUHV�VWXGLHV�DV�D�WRRO�LQ�VRFLDO�GHFLVLRQ�PDNLQJ�SURFHVV��7KH�ZD\
WKH� SURFHVV� LV� RUJDQLVHG� LPSOLHV� GHHS� SKLORVRSKLFDO� SUHPLVHV� DQG� JLYHV� D� UHDVRQDEO\� H[DFW
IRUPXODWLRQ� IRU� LQWHUSUHWDWLRQ� DV� ZHOO� DV� FULWLFLVP�� 7KH� SKDVHV� RI� WKH� )XWXORJLF� PHWKRG� DUH� DV
IROORZV�

• GLYLGLQJ�WZR�FDWHJRULHV�RI�LQWHUHVW�LQWR�VXE�FDWHJRULHV�
• FURVV�PDWUL[LQJ�WKH�VXE�FDWHJRULHV�
• RSHQLQJ�WKH�VSDFH�RI�ORJLFDOO\�SRVVLEOH�DOWHUQDWLYHV�
• FXWWLQJ�WKH�RSHQ�VSDFH�E\�WKHRUHWLFDOO\�JURXQGHG�FULWHULD�
• UHPRYLQJ�OHVV�UHOHYDQW��QRQ�XQGHUVWDQGDEOH�DQG�DOPRVW�RYHUODSSLQJ��DOWHUQDWLYHV�
• WKHRUHWLFDO�LQWHUSUHWDWLRQ�RI�UHPDLQLQJ�DOWHUQDWLYHV�

�����'LYLGLQJ�DQG�FURVV�PDWUL[LQJ�FDWHJRULHV

)LUVW��ORQJ�WHUP�SODQQLQJ�DQG�GHFLVLRQ�PDNLQJ�LV�EURNHQ�GRZQ�LQWR�WKUHH�PDLQ�SKDVHV�
�� IRUPDWLRQ� RI� WKH� DOWHUQDWLYHV� �SUREOHP� IRUPXODWLRQ�� SURGXFWLRQ� RI� SROLF\� DOWHUQDWLYHV� DQG
IRUHFDVWLQJ�WKH�LPSDFWV�RI�WKH�DOWHUQDWLYHV��

�� HYDOXDWLRQ�RI�WKH�DOWHUQDWLYHV�
�� PDNLQJ�WKH�GHFLVLRQ���

$QRWKHU�SRLQW�RI�LQWHUHVW�DUH�WKH�UROHV�RI�GLIIHUHQW�DFWRUV�LQYROYHG�LQ�WKH�SURFHVV��7KH�PDLQ�DFWRUV
LQYROYHG�LQ�WKH�SURFHVV�FDQ�EH�GLYLGHG�LQWR�WKUHH�JURXSV�DV�ZHOO��VHH�*iO�DQG�)ULF�������S�������

D� GHFLVLRQ�PDNHUV��SROLWLFLDQV��PDQDJHUV��MXGJHV�DQG�RWKHU�IRUPDO�DXWKRULWLHV��
E� SURIHVVLRQDOV� �IXWXULVWV�� FRQVXOWDQWV�� DGPLQLVWUDWLYH� RIILFHUV�� UHVHDUFKHUV� DQG� RWKHU
VXEVWDQFH�H[SHUWV��

F� WKH�SXEOLF��JRYHUQPHQWDO�DQG�QRQ�JRYHUQPHQWDO�LQWHUHVW�JURXSV�DV�ZHOO�DV�LQGLYLGXDO
G� FLWL]HQV�DQG�PHGLD��

7KH�SKDVHV�FDQ�EH�FURVV�PDWUL[HG�ZLWK�WKH�DFWRUV�VR�WKDW�HDFK�DFWRU�FDQ�EH�SRVLWLRQHG�WR�DQ\�SKDVH
RI�WKH�SURFHVV��7DEOH����

���������������������������������������������
��7KH�PHWKRG�FDQ�EH�XVHG�DOVR�IRU�RWKHU�SXUSRVHV�WKDQ�IRUPLQJ�VFKRROV�RI�WKRXJKW��IRU�H[DPSOH�WR�FUHDWH�VFHQDULRV�
7KH� SKDVH� RI� FXWWLQJ� WKH� RSHQ� VSDFH� E\� WKHRUHWLFDO� FULWHULD�ZRXOG� WKHQ� EH� VXEVWLWXWHG� RU� VXSSOHPHQWHG� E\� UDQGRP
VDPSOLQJ�RI�DOWHUQDWLYHV�WR�V\VWHPDWLFDOO\�JHW�QHZ�LGHDV��7KH�UHOHYDQFH�DQDO\VLV�FDQ�EH�PDGH�E\�PDQLSXODWLQJ�RQH�RU
WZR�VXE�FDWHJRULHV�DIWHU�FXWWLQJ�WKH�VDPSOH�
��7KH�GLVWLQFWLRQ�RI�WKH�SKDVHV�FRXOG�EH�EURNHQ�GRZQ�WR�PRUH�SKDVHV�DV�ZHOO��IRU�H[DPSOH�VHSDUDWLQJ�WKH�ILUVW�SKDVH�WR
SUREOHP�IRUPXODWLRQ��SURGXFWLRQ�RI�DOWHUQDWLYHV�DQG�IRUHFDVWLQJ�WKH�LPSDFWV��7KHQ�WKH�RSHQ�VSDFH�RI�ORJLFDOO\�SRVVLEOH
VFKRROV�RI�WKRXJKW�ZRXOG�EH�LQFUHDVHG�IURP����WR���� L�H��IURP�����WR��������K\SRWKHWLFDO�VFKRROV�RI�WKRXJKW��:H
DUJXH�KRZHYHU�WKDW�IXUWKHU�GLVWLQFWLRQ�ZRXOG�KDUGO\� LQFOXGH� LPSRUWDQW�SKLORVRSKLFDO� LPSOLFDWLRQV�EXW�ZRXOG�PDNH�WKH
DQDO\VLV�WRR�FRPSOLFDWHG�WR�EH�LOOXVWUDWLYH�
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7DEOH����7KH�PDLQ�DFWRUV�DQG�SKDVHV�RI�D�GHFLVLRQ�PDNLQJ�SURFHVV

3KDVH�RI�SURFHVV

$FWRUV )RUPDWLRQ�RI�WKH
DOWHUQDWLYHV����

(YDOXDWLRQ�RI�WKH
DOWHUQDWLYHV����

0DNLQJ�WKH�GHFLVLRQ
���

'HFLVLRQ�PDNHUV��GHF�

3URIHVVLRQDOV��SUR�

3XEOLF��SXE�

�����2SHQLQJ�WKH�ORJLFDO�SRVVLELOLW\�VSDFH

7R�VWDUW�ZLWK��ZH�VXJJHVW�WKDW�WKHVH�SUHPLVHV�IRUP�D�UHOHYDQW�VWDUWLQJ�SRLQW��%HFDXVH�WKHUH�DUH�[\

ZD\V�WR�FRPELQH�WKH�WKUHH�SKDVHV��\��ORJLFDOO\�ZLWK�WKH�WKUHH�JURXSV��[��� LW�IROORZV�WKDW�WKHUH�DUH
����� ����DOWHUQDWLYH�ZD\V�RI�GHILQLQJ�WKH�UROH�RI�SURIHVVLRQDOV��WKH�SXEOLF�DQG�GHFLVLRQ�PDNHUV�LQ�D
ORQJ�WHUP�GHFLVLRQ�PDNLQJ�SURFHVV�

����������������
GHF��GHF��GHF
GHF��GHF��SUR
GHF��SUR��GHF
GHF��SUR��SUR
SUR��GHF��GHF
SUR��SUR��GHF
SUR��GHF��SUR
SUR��SUR��SUR

GHF��GHF��SXE
GHF��SXE��GHF
GHF��SXE��SXE
SXE��GHF��GHF
SXE��GHF��SXE
SXE��SXE��GHF
SXE��SXE��SXE

����������������
SXE��SXE��SUR
SXE��SUR��SXE
SXE��SUR��SUR
SUR��SXE��SXE
SUR��SUR��SXE
SUR��SXE��SUR

GHF��SUR��SXE
SXE��SUR��GHF
SUR��SXE��GHF
SUR��GHF��SXE
GHF��SXE��SUR
SXE��GHF��SUR

7KHVH� SUHPLVHV� DUH� QRW� \HW� VXIILFLHQW�� KRZHYHU�� EHFDXVH� WZR� RU� WKUHH� RI� WKH� JURXSV� PD\� LQ
SUDFWLFH� SDUWLFLSDWH� LQ� WKH� VDPH� SKDVH�� 7KLV� UDLVHV� WKH� QXPEHU� RI� DOWHUQDWLYH� VROXWLRQV� ZLWKLQ� D
SKDVH�WR�VHYHQ��7DEOH����� ,W� IROORZV�WKDW� WKH�QXPEHU�RI�DOWHUQDWLYH� ORJLFDO�VROXWLRQV�WR�WKH�ZKROH
SURFHVV�LV�LQFUHDVHG�WR��� ����
,W�LV�LPSRUWDQW�WR�QRWH�KHUH�WKDW�LI�SURIHVVLRQDOV�DUH�PHQWLRQHG�WRJHWKHU�ZLWK�SXEOLF�LW�PHDQV�WKDW

SURIHVVLRQDOV�KDYH�D�VSHFLDO�UROH�LQ�WKH�SURFHVV��,I�WKH�SURIHVVLRQDOV�GR�QRW�KDYH�D�VSHFLDO�UROH�LQ�WKH
SURFHVV��WKH\�DUH�FDWHJRULVHG�KHUH�DV�WKH�SXEOLF��QR�PDWWHU�KRZ�PXFK�H[SHUWLVH�WKH\�SRVVHVV�



��

7DEOH����7KH�PXOWLWXGLQDO�DFWRUV�DQG�SKDVHV�RI�GHFLVLRQ�PDNLQJ�SURFHVV

3KDVH�RI�SURFHVV

$FWRUV )RUPDWLRQ�RI�WKH
DOWHUQDWLYHV����

(YDOXDWLRQ�RI�WKH
DOWHUQDWLYHV����

0DNLQJ�WKH�GHFLVLRQ
���

GHF
SUR
SXE
GHF�	�SUR
GHF�	�SXE
SUR�	�SXE
GHF�	�SUR�	�SXE

1RZ�ZH�KDYH�RSHQHG� WKH� VSDFH�RI� ORJLFDOO\�SRVVLEOH� K\SRWKHWLFDO� VFKRROV�RI� WKRXJKW� IURP� WKH
PDWUL[�� ,W� LV� REYLRXV� WKDW� VRPH�RI� WKH� ORJLFDO� SRVVLELOLWLHV� DUH� LUUHOHYDQW� DW� OHDVW� IURP�D�:HVWHUQ
VRFLHWDO�SRLQW�RI�YLHZ������SRVVLELOLWLHV�DUH�DOVR�WRR�PDQ\�WR�EH�SUDFWLFDOO\�DQDO\VHG�RU�LOOXVWUDWHG
RQH�E\�RQH��7KXV��ZH�ZLOO�SURFHHG�E\�VFDQQLQJ�WKH�RSHQ�VSDFH�ZLWK�H[SOLFLW�VHOHFWLRQ�FULWHULD�

�����&XWWLQJ�WKH�ORJLFDO�SRVVLELOLW\�VSDFH

6RPH�FULWHULD�DUH�QHHGHG�WR�H[FOXGH�WKH�OHVV�UHOHYDQW�VFKRROV�RI�WKRXJKW��RU�UDWKHU�WKH�RQHV�WKDW�DUH
QRW� RI� FRQFHUQ� LQ� WKLV� SDSHU�� 5LQHU� ������� S�� ����� SURYLGHV� RQH� FULWHULRQ� LQ� KLV� FRQWLQXXP� RI
´·6RIWHU·��PRUH�TXDOLWDWLYH��V\QWKHWLFµ�YV��´¶+DUGHU·��PRUH�TXDQWLWDWLYH��DQDO\WLFDOµ�REMHFWLYHV�DQG
PHWKRGV�LQ�IXWXUHV�UHVHDUFK��$QRWKHU�WRRO�LV�DGRSWHG�IURP�7DSLR���������QDPHO\�WKH�JUDGLHQW�IURP
WHFKQRFUDF\� WR� FLWL]HQ� SDUWLFLSDWLRQ�� 7KHVH� WZR� FRQWLQXLWLHV� VHHP� WR� FRQYHUJH� UDWKHU� WKDQ� FURVV
HDFK�RWKHU�
2QH�OLQH�RI�VDPSOHV�IURP�WKH�ORJLFDOO\�RSHQ�VSDFH�FDQ�WKHQ�EH�IRUPHG�E\�VWDUWLQJ�IURP�H[WUHPH

WHFKQRFUDF\� �SUR�²�SUR�²�SUR�� WRZDUGV� LQFOXGLQJ�GHFLVLRQ�PDNHUV� DQG� WKHQ� WKH�SXEOLF�� 7KH�RWKHU
HQG�RI�WKH�FRQWLQXXP�FRQVLVWV�RI�H[WUHPH�GLUHFW�SXEOLF�SDUWLFLSDWLRQ��SXE�²�SXE�²�SXE��
/HW�XV�DVVXPH�WKDW�LW�LV�UHOHYDQW�WR�VWDUW�WKH�ZLGHQLQJ�RI�DFWRUV�LQYROYHG�IURP�WKH�SKDVH�RI�WKH

ILQDO�GHFLVLRQ�E\�LQFOXGLQJ�GHFLVLRQ�PDNHUV�LQWR�WKH�VFKHPH�DQG�PRYH�RQ�WR�LQFOXGH�GHFLVLRQ�PDNHUV
WR�HDUOLHU�DQG�HDUOLHU�SKDVHV�RI�WKH�SURFHVV��7KLV�LV�EHFDXVH�WKH�FODLP�IRU�LQFUHDVLQJ�SDUWLFLSDWLRQ�LQ
WKH�HDUOLHU�SKDVHV�RI� WKH�SURFHVV� LPSOLHV� LPSRUWDQW�HSLVWHPRORJLFDO� IRXQGDWLRQV�DQG� WKH�FODLP� IRU
PDLQWDLQLQJ�WKH�SKDVH�RI� IRUPLQJ�DOWHUQDWLYHV� LQ� WKH�KDQGV�RI�SURIHVVLRQDOV�VHHPV�WR�EH� ¶WKH� ODVW
UHVRUW·�RI�UHDOLVWLF�DQG�SRVLWLYLVW�HSLVWHPRORJLHV�
,PSRUWLQJ�SXEOLF�WR�WKH�SURFHVV�FDQ�DUJXDEO\�EH�IRUPHG�GLIIHUHQWO\��)LQDO�GHFLVLRQ�PDNLQJ�FDQ�EH

VHHQ�DV�¶WKH�ODVW�UHVRUW·�RI�WKH�SRLQW�RI�KDYLQJ�GHFLVLRQ�PDNHUV�DW�DOO��HVSHFLDOO\�LQ�D�UHSUHVHQWDWLYH
V\VWHP��,PSRUWLQJ�SXEOLF�WR�WKH�SURFHVV�ZRXOG�SUREDEO\�PHDQ�D�EURDGHU�EDVH�IRU�GHFLVLRQ�PDWHULDO
DW�WKH�ILUVW�VWDJH��7KHUHIRUH��ZKHQ�GHDOLQJ�ZLWK�WKH�GHFLVLRQ�PDNHUV�DQG�SXEOLF�RQO\��ZH�ZRXOG�VWDUW
LPSRUWLQJ�SXEOLF�IURP�WKH�EHJLQQLQJ�RI�WKH�SURFHVV�
:LWK� WKH� WZR� ¶ODVW� UHVRUW·� DUJXPHQWV� PHQWLRQHG� DERYH� ZH� FDQ� VWDUW� E\� GURSSLQJ� WKH

SURIHVVLRQDOV�IURP�WKH�ILQDO�GHFLVLRQ�SKDVH�DQG�KROGLQJ�WKHP�DV�ORQJ�DV�SRVVLEOH�DV�WKH�RQO\�DFWRU�LQ
WKH�ILUVW�SKDVH�RI�IRUPLQJ�WKH�DOWHUQDWLYHV��7KXV�ZH�VWDUW�LPSRUWLQJ�WKH�SXEOLF�WR�WKH�PLGGOH�RI�WKH
SURFHVV�� L�H�� HYDOXDWLQJ� WKH� DOWHUQDWLYHV�� ,Q� WKH� ODWWHU� VWDJH� WKHUH� DUH� WZR� DOWHUQDWLYHV�� WR� ILUVW
H[FOXGH�SURIHVVLRQDOV�DOWRJHWKHU�RU�WR�ILUVW�LQFOXGH�SXEOLF�LQ�WKH�ILQDO�GHFLVLRQ�SKDVH��:H�OHDYH�WKH
VFKHPH�RSHQ�IRU�WKHVH�RSWLRQV�IRU�QRZ�



��

)LJXUH���LOOXVWUDWHV�WKH�DOWHUQDWLYHV�WKDW�KDYH�VR�IDU�EHHQ�FXW�WKHRUHWLFDOO\�IURP�WKH�RSHQ�VSDFH�RI
ORJLFDO� SRVVLELOLW\�� 7KH� DOWHUQDWLYHV� IRUP� D� JUDGLHQW� RI� ILIWHHQ� K\SRWKHWLFDO� VFKRROV� RI� WKRXJKW
PDNLQJ�WKH�JUDGLHQW�IURP�WHFKQRFUDF\�WR�FLWL]HQ�SDUWLFLSDWLRQ�ORJLFDOO\�ZHOO�DUJXHG��:H�KDYH�WKXV
UHGXFHG�WKH�DOWHUQDWLYHV�XQGHU�VFUXWLQ\�IURP�����WR����ZLWK�IDLUO\�IHZ�DVVXPSWLRQV�

��� ��� ���
SUR SUR SUR
SUR SUR SUR	GHF
SUR SUR GHF
SUR SUR	GHF GHF
SUR SUR	GHF	SXE GHF
SUR	GHF SUR	GHF	SXE GHF
SUR	GHF	SXE SUR	GHF	SXE GHF

��� ��� ��� ��� ��� ���
SUR	GHF	SXE SUR	GHF	SXE GHF	SXE SUR	GHF	SXE GHF	SXE GHF
SUR	GHF	SXE GHF	SXE GHF	SXE GHF	SXE GHF	SXE GHF

��� ��� ���
GHF	SXE GHF	SXE GHF	SXE
SXE GHF	SXE GHF	SXE
SXE SXE GHF	SXE
SXE SXE SXE

)LJXUH����7KH�FRQWLQXXP�IURP�WHFKQRFUDF\� WR�FLWL]HQ�SDUWLFLSDWLRQ�EDVHG�RQ�FXWWLQJ� WKH� ORJLFDOO\
SRVVLEOH�VSDFH�WKHRUHWLFDOO\

�����5HOHYDQFH�DQDO\VLV

,Q�WKH�QH[W�SKDVH�ZH�ZLOO�H[FOXGH�WKRVH�RSWLRQV�WKDW�VHHP�WR�KDYH�QR�UHOHYDQW�LQWHUSUHWDWLRQ���¶1RW
UHOHYDQW·� KHUH� PHDQV� WZR� FODVVHV�� )LUVW�� WKH� RQHV� WKDW� VHHP� QRW� WR� KDYH� DQ� XQGHUVWDQGDEOH
LQWHUSUHWDWLRQ��6HFRQG��WKH�RQHV��WKDW�GR�QRW�LPSO\�GLIIHUHQFHV�LQ�XQGHUO\LQJ�SKLORVRSK\��SUDFWLFDOO\
RYHUODSSLQJ��
2I�WKH�ILIWHHQ�K\SRWKHWLFDO�VFKRROV�RI�WKRXJKW�WKH�VL[�WKDW�KDG�PRUH�WKDQ�RQH�DFWRU�JURXS�LQ�WKH

ODVW�SKDVH�RI� ILQDO�GHFLVLRQ�PDNLQJ�VHHPHG� WR� ODFN�XQGHUVWDQGDEOH� LQWHUSUHWDWLRQ�� ,W� LV�GLIILFXOW� WR
JUDVS� WKH� LGHD� DQG� SRLQW� RI�� IRU� H[DPSOH�� D� YRWLQJ� V\VWHP� FDSDEOH� RI� VLPXOWDQHRXVO\� FRPELQLQJ
HOHFWHG�GHFLVLRQ�PDNHUV�DQG�WKH�SXEOLF��7KXV�ZH�DUH�OHIW�ZLWK�WKH�IROORZLQJ�QLQH�VFKRROV�RI�WKRXJKW�

���������������������������������������������
��7KLV�SKDVH�LV�VLPLODU�WR�WKH�)LHOG�$QRPDO\�5HOD[DWLRQ��)$5��DQG�RWKHU�PRUSKRORJLFDO�FURVV�LPSDFW�PDWUL[�PHWKRGV�LQ
ZKLFK�WKH�XVHU�LV�VXSSRVHG�WR�H[FOXGH�ORJLFDOO\�LPSRVVLEOH�DOWHUQDWLYHV��+RZHYHU��LQ�)$5�WKH�MXGJHPHQW�LV�LQ�IDFW�PDGH
RQ�VXEMHFWLYH�UDWKHU�WKDQ�ORJLFDO�EDVLV��$V�IXWXULVWV�ZH�VKRXOG�EH�FDUHIXO�ZKHQ�ZULWLQJ�DERXW�LPSRVVLELOLWLHV��$Q�DQDO\VLV
RI�UHOHYDQFH�VHHPV�D�PRUH�DGHTXDWH�FRQFHSW�
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��� ��� ���
SUR SUR SUR
SUR SUR GHF
SUR SUR	GHF GHF
SUR SUR	GHF	SXE GHF
SUR	GHF SUR	GHF	SXE GHF
SUR	GHF	SXE SUR	GHF	SXE GHF
SUR	GHF	SXE GHF	SXE GHF
GHF	SXE GHF	SXE GHF
SXE SXE SXE

:H� IXUWKHU� FRPELQH� WKH� RQHV� LQ� EUDFHV�� EHFDXVH� WKH\� VHHP� VLPLODU� WR� HDFK� RWKHU� LQ� WHUPV� RI
SKLORVRSKLFDO�LPSOLFDWLRQV��7KH�SRLQW�ZLOO�EH�LOOXVWUDWHG�IXUWKHU�LQ�FKDSWHU����7KXV�ZH�ILQDOO\�HQG�XS
ZLWK�VHYHQ�VFKRROV�RI�WKRXJKW�

��� ��� ���
SUR SUR SUR
SUR SUR GHF
SUR SUR	GHF GHF
SUR SUR	GHF	SXE GHF
SUR	GHF	SXE GHF	SXE GHF
GHF	SXE GHF	SXE GHF
SXE SXE SXE
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���7+(25(7,&$/�,17(535(7$7,216

7KHUH�DUH�REYLRXV�FRQQHFWLRQV�RI�WKH�IRUPHG�VHYHQ�VFKRROV�RI�WKRXJKW�DERXW�WKH�UROHV�RI�GLIIHUHQW
DFWRUV�LQ�D�ORQJ�WHUP�SODQQLQJ�DQG�GHFLVLRQ�PDNLQJ�SURFHVV�WR�WKH�HSLVWHPRORJLFDO��PHWKRGRORJLFDO
DQG� VRFLDO� SKLORVRSKLFDO� GHEDWH� IRXQG� LQ� IXWXUHV� UHVHDUFK� DV� ZHOO� DV� SKLORVRSK\�� :H� XVH� WKLV
GLVFXVVLRQ�QH[W�DV�D�IUDPHZRUN�RI� LQWHUSUHWLQJ�WKH�DERYH�PHQWLRQHG�FRQFUHWH�ZD\V�WR�GHILQH�WKH
UROHV� RI� GLIIHUHQW� DFWRUV� LQ� D� ORQJ�WHUP� GHFLVLRQ�PDNLQJ� SURFHVV�� (VSHFLDOO\� WKH� UROH� RI� �H[SHUW�
NQRZOHGJH�DQG�YDOXHV� LQ�PDNLQJ�SROLF\�UHFRPPHQGDWLRQV�DUH�DQDO\VHG��6RPH�DVSHFWV�RI�SODQQLQJ
WKHRU\�DUH�DOVR�DGGHG�WR�WKH�DQDO\VLV�WR�IXUWKHU�GHILQH�WKH�DSSURDFKHV�WR�SDUWLFLSDWRU\�GHPRFUDF\�
7KH�DQDO\VLV� LV� IRFXVHG�RQ� WKH� ORJLFDO� FRQQHFWLRQV� UDWKHU� WKDQ� WKH� VRFLR�KLVWRULFDO� FRQWH[W�RI� WKH
VFKRROV�RI�WKRXJKW�ZKLFK�LV�LPSRUWDQW�EXW�EH\RQG�WKH�VFRSH�RI�WKLV�DUWLFOH��VHH�H�J��5XELQ�������

�����&RPWHDQ�SRVLWLYLVP��SUR�²�SUR�²�SUR�

,Q�WKH�ILUVW�VFKRRO�RI�WKRXJKW�ZH�DVVXPH�WKDW�WKH�ZKROH�GHFLVLRQ�PDNLQJ�SURFHVV�LV�FDUULHG�RXW�E\
SURIHVVLRQDOV�� 7KH� SURIHVVLRQDO� IRUPV� WKH� DOWHUQDWLYHV�� ILQGV� RXW� WKH�PRVW� SUREDEOH� RQH� ZKLFK� LV
WKHQ�LPSOHPHQWHG�DV�D�IDFW� LQ�WKH�PRUH�GHWDLOHG�SODQQLQJ�SURFHVV�� ,PSOLFLWO\��WKH�SURIHVVLRQDO�KDV
WKHQ�DOVR�PDGH�WKH�PRVW�LPSRUWDQW�GHFLVLRQ�
7KH� SRVLWLYLVW� SKLORVRSK\� ZRXOG� VHUYH� DV� WKH� PRVW� DGHTXDWH� VXSSRUWLQJ� DUJXPHQW� IRU� WKLV

UDWLRQDOH��:H�DUH�WKLQNLQJ�&RPWHDQ�SRVLWLYLVP�UDWKHU�WKDQ�WKH�ORJLFDO�SRVLWLYLVW�VFKRRO�RI�WKRXJKW
RI� WKH� 9LHQQD� FLUFOH�� ZKLFK� GLG� QRW� FRQFHQWUDWH� RQ� PDNLQJ� UXOHV� RQ� PDNLQJ� SROLF\
UHFRPPHQGDWLRQV��$QRWKHU�ZHOO�DUJXHG�VRXUFH�ZRXOG�EH�WKH�QDWXUDOLVWLF�YDOXH�REMHFWLYLVP�ZKLFK�KDV
EHHQ�FULWLFLVHG�KDUVKO\�E\�IRU�H[DPSOH�8OULFK�%HFN��������S����������7KH�PDLQ�OLQH�RI�DUJXPHQW�LV
WKDW�ZLWK� VXIILFLHQW� UHVHDUFK� SURIHVVLRQDOV� ZLOO� ILQG� RXW� WKH� LQYDULDQFHV� RI� VRFLHW\� WKH� VDPH�ZD\
QDWXUDO�VFLHQWLVWV�ILQG�RXW�WKH�ODZV�RI�QDWXUH��,Q�WKLV�ZD\�GHFLVLRQ�PDNHUV�FDQ�DGDSW�WR�WKH�QDWXUDO
ODZV� RI� VRFLHW\�� 1R� YDOXH� FRQVLGHUDWLRQV� QRU� GHPRFUDF\� LV� QHHGHG�� �&RPWH� ������ S�� ��������
���������7|WW|�������S���������
$PRQJ� IXWXUHV� UHVHDUFKHUV� WKH� SRVLWLYLVW� VFKRRO� RI� WKRXJKW� LV� RIWHQ� FULWLFLVHG� EXW� VHOGRP

GHIHQGHG� DQG� QRW� HYHQ� H[SOLFLWO\� VWDWHG�� +RZHYHU�� QXPHURXV� SUDFWLVHV� KDYH� EHHQ� RUJDQLVHG
DFFRUGLQJ�WR�WKH�SRVLWLYLVW�SULQFLSOH��VXFK�DV�WKH�UROH�RI�WUDQVSRUW�DQG�HQHUJ\�IRUHFDVWV�LQ�YDULRXV
FRXQWULHV� �.UDXV�������.RNNDULQHQ�������%DWW\�������7DSLR��������7KH�DSSURDFK� LV�VLPLODU� WR
WKH� FRQFHSWV� RI� SUREDEOH� E\� $PDUD�� WHFKQLFDO� LQWHUHVW� RI� NQRZOHGJH� DQG� GHVFULSWLYH� IXWXUHV
UHVHDUFK� E\� 0DQQHUPDD�� SUHGLFWLYH�HPSLULVWLF� DSSURDFK� RI� ,QD\DWXOODK� DQG� SRVLWLYLVP� E\� %HOO� DV
GHVFULEHG�LQ�FKDSWHU���
&RPWH� KLPVHOI� GLG� QRW� IDYRXU� PDWKHPDWLFV� EXW� GLUHFW� HPSLULFDO� REVHUYDWLRQV�� +RZHYHU�� KLV

SKLORVRSK\�ZDV�LPSRUWHG�WR�WKH�8QLWHG�6WDWHV�E\�WKH�ORJLFDO�SRVLWLYLVWV�RI�WKH�9LHQQD�FLUFOH��,W�ZDV
WKHQ�DGRSWHG�WR�OHJLWLPLVH�WKH�$PHULFDQ�HPSLULVWLF�WUDGLWLRQ�RI�VRFLDO�VFLHQFHV��ZKLFK�UHOLHG�KHDYLO\
RQ�PDWKHPDWLFDO�WRROV���7XUQHU�������S��������������7KXV�WUHQG�H[WUDSRODWLRQ�DQG�RWKHU�W\SHV�RI
GHWHUPLQLVWLF� PDWKHPDWLFDO� PRGHOOLQJ� KDV� ERWK� KLVWRULFDO� DQG� HSLVWHPRORJLFDO� FRQQHFWLRQV� WR
&RPWH·V� WKLQNLQJ�� $QRWKHU� FRQQHFWLRQ� RI� SRVLWLYLVW� IXWXUHV� UHVHDUFK� FDQ� EH� WUDFHG� EDFN� WR
5RVWRZLDQ�XQLOLQHDU�GHYHORSPHQWDO�WKHRU\��5RVWRZ�������



��

�����2SWLPLVWLF�+XPDQLVP��SUR�²�SUR�²�GHF�

7KH�VHFRQG�VFKRRO�RI�WKRXJKW�VWDWHV�WKDW�WKH�SURIHVVLRQDOV�IRUPXODWH�WKH�SRVVLEOH�DOWHUQDWLYHV�DQG
DOVR�HYDOXDWH�WKH�DOWHUQDWLYHV��)LQDO�GHFLVLRQ�PDNLQJ�LV�OHIW�IRU�WKH�GHFLVLRQ�PDNHUV�
7KLV�DSSURDFK�VHHPV�WR�KDYH�FRQQHFWLRQV�WR�WKH�´FULWLFDO�UHDOLVPµ�VWDWHG�E\�:HQGHOO�%HOO������D�

����E���$FFRUGLQJ�WR�KLP�IXWXUHV�UHVHDUFKHUV�VKRXOG�QRW�RQO\�RXWOLQH�SRVVLEOH�DOWHUQDWLYHV�EXW�DOVR
DVVHVV�ZKLFK�RQH�RI�WKH�DOWHUQDWLYHV�LV�EHVW��%HOO�����E��S������7KH�MXVWLILFDWLRQ�IRU�WKLV�WDVN�LV�WKDW
YDOXHV� DUH� VXJJHVWHG� WR� EH� DEOH� WR� EH� HYDOXDWHG� REMHFWLYHO\�� %HOO� VHHPV� WR� WKLQN� WKDW� �OLEHUDO�
GHPRFUDF\�LV�RQH�RI�WKH�REMHFWLYH�YDOXHV�DQG�WKHUHIRUH�WKH�GHFLVLRQ�PDNHUV�DUH�VXSSRVHG�WR�PDNH
WKH�ILQDO�GHFLVLRQ��%HOO�����D��S��������7KLV�OLQH�RI�DUJXPHQW�KDV�RQH�SUREOHP�WKDW�%HOO�VHHPV�QRW
WR� KDYH� VROYHG�\HW�� ,I� WKH� JRRGQHVV� RI� D� JLYHQ� DOWHUQDWLYH� LV� DOUHDG\� REMHFWLYHO\� DVVHVVHG� E\� WKH
IXWXULVW�ZKDW�LV�OHIW�IRU�WKH�GHFLVLRQ�PDNHU�WR�GHFLGH�XSRQ�²�ULJKW�DQG�ZURQJ�GHFLVLRQ"
1RW�PDQ\�SUDFWLFHV�RI�IXWXUHV�VWXGLHV�IROORZ�WKLV�VFKRRO�RI�WKRXJKW��$�WU\RXW�LV�%HOO·V�RZQ�ZRUN

DSSO\LQJ�.HHNRN�/HH·V�´HSLVWHPLF�LPSOLFDWLRQ�PRGHOµ�IRU�DQDO\VLV�RI�ZKLFK�RI�IXWXUH�DOWHUQDWLYHV�DUH
WUXO\� JRRG�� /HH� ������� KDV� PDGH� D� SURJUDP� IRU� VRFLDO� HWKLFV� EDVHG� RQ� D� ´QDWXUDOLVWLFµ� DQG
´UDWLRQDOµ�DQDO\VLV�RI�DQG�FRQFOXVLRQV�IURP�WKH�ODZV�RI�WKHUPRG\QDPLFV��6RPH�DSSOLFDWLRQV�RI�FRVW�
EHQHILW�DQDO\VLV�PLJKW�EH�UHJDUGHG�DV�SUDFWLFDO�WRROV�IRU�UDWLRQDO�HYDOXDWLRQ��VHH�H�J��+D\DVKL�DQG
0RULVXJL���������7KH�UDWLRQDO�SODQQLQJ�GRFWULQH� LQ�SODQQLQJ�WKHRU\� VHHPV�WR� VWULYH� IRU� WKH� VDPH
JRDO� DV� ZHOO� �)ULHGPDQQ� ������� %HOO·V� DSSURDFK� VHHPV� XQLTXH� ZLWK� UHJDUG� WR� WKH� ILYH� RWKHU
W\SRORJLHV�UHYLHZHG�LQ�FKDSWHU����EXW�WKLV�DSSURDFK�PLJKW�KDYH�EHHQ�FRQQHFWHG�WR�WKH�SUHGLFWLYH�
HPSLULVW�DSSURDFK�E\� ,QD\DWXOODK�� HYROXWLRQDU\� IXWXUHV� UHVHDUFK�E\�0DQQHUPDD�DQG� H[WUDSRODWLRQ
DSSURDFK�E\�0DVLQL�

�����3OXUDOLVWLF�KXPDQLVP��SUR�²�SUR	GHF�²�GHF�

,Q� WKH� WKLUG� VFKRRO� RI� WKRXJKW� WKH� SURIHVVLRQDO� IRUPV� WKH� DOWHUQDWLYH� IXWXUHV�� WKH� GHFLVLRQ�PDNHU
HYDOXDWHV�WKHP�ZLWK�WKH�KHOS�RI�WKH�SURIHVVLRQDO�DQG�WKH�GHFLVLRQ�PDNHU�FKRRVHV�RQH�DOWHUQDWLYH�
7KHUH� LV� D� IXQGDPHQWDO� SKLORVRSKLFDO� GLIIHUHQFH� EHWZHHQ� WKLV� DSSURDFK� DQG� WKH� RSWLPLVWLF

KXPDQLVP�GHVFULEHG�DERYH�DV�3HQWWL�0DODVND��������KDV�QRWHG�UHFHQWO\��7KH�DSSURDFK�LPSOLHV�WKDW
WKHUH�DUH�QR�REMHFWLYH�YDOXHV�WR�FRQGXFW�WKH�HYDOXDWLRQ��$�FRQQHFWLRQ�FDQ�WKHUHIRUH�EH�HVWDEOLVKHG
WR�WKH�+XPHDQ�¶JXLOORWLQH·��YDOXHV�DQG�NQRZOHGJH�RXJKW�WR�EH�VHSDUDWHG�DQG�GHFLVLRQV�FDQQRW�EH
PDGH�RQ�WKH�EDVLV�RI�NQRZOHGJH�DORQH��������S��������������$OVR�3RSSHU��������S�����������
����� VSRNH� IRU� D� PRUH� RSHQ� VRFLHW\� ZLWK� OHVV� UHVSHFW� IRU� DXWKRULWLHV� DQG� FULWLFLVHG� VWURQJO\
KLVWRULFLVP�� L�H�� GHWHUPLQLVP� �3RSSHU��������� YRQ�:ULJKW� KDV� IRUPHG� SULQFLSOHV� RI� GHRQWLF� ORJLF�
´WHFKQLFDO�QRUPVµ��WKDW�FDQ�EH�VHHQ�DV�D�FRPSDWLEOH�EDVLV�IRU�WKLV�VFKRRO�RI�WKRXJKW��7KH�SXUSRVH

���������������������������������������������
��&RVW�EHQHILW�DQDO\VLV�KDV�DOVR�EHHQ�FULWLFLVHG�RI�DQWL�GHPRFUDWLF�IHDWXUHV��1\ERUJ�DQG�6SDQJHQ�������
��+XPH��������S�������GHFODUHG��µ5HDVRQ�LV��DQG�RXJKW�RQO\�WR�EH�WKH�VODYH�RI�WKH�SDVVLRQV��DQG�FDQ�QHYHU�SUHWHQG�WR
DQ\�RWKHU�RIILFH�WKDQ�WR�VHUYH�DQG�REH\�WKHP�µ�+XPH�LV�PD\EH�PRUH�IDPRXV�RI�KLV�SURPRWLRQ�RI�D�SRVWHULRUL�UHDVRQLQJ
WR�D�SULRUL�UHDVRQLQJ�� L�H��EHLQJ�·WKH�IDWKHU�RI�HPSLULVP·��EXW�WKLV�IHDWXUH�RI�KLV�SKLORVRSK\�LV�QRW�RI�SULPDU\�FRQFHUQ
KHUH��VHH�H�J��+XPH�������S���������
��:H�KDYH�WKH�LGHDV�RI�3RSSHU�DQG�%HOO�LQ�GLIIHUHQW�FDWHJRULHV�DOWKRXJK�%HOO�H[SOLFLWO\�VWDWHV�WKDW�KLV�FULWLFDO�UHDOLVP�LV�LQ
OLQH�ZLWK�WKDW�RI�3RSSHU·V��7KH�UHDVRQ�LV�WKDW�%HOO�LV�LQ�IDYRXU�RI�REMHFWLYH�YDOXHV�WKDW�FDQ�DQG�VKRXOG�EH�HYDOXDWHG�E\
ORJLFDO�DQDO\VLV�RI�REMHFWLYH�REVHUYDEOH�FULWHULD��3RSSHU��������S�����������GLG�DUJXH� LQ� OLQH�ZLWK�%HOO� WKDW�D�SROLF\
GLVFRXUVH�VKRXOG�QRW�HQG�E\�DFFHSWLQJ�GLIIHUHQW�FRQWUDGLFWRU\�VWDWHPHQWV�HTXDOO\�JRRG��EXW�D�FULWLFDO�GLVFXVVLRQ�VKRXOG
DOZD\V�EH�FRQWLQXHG��%XW�WKLV�LV�GLIIHUHQW�WKDQ�VD\LQJ�WKDW�D�SROLF\�LV�REMHFWLYHO\�EHWWHU�WKDQ�DQRWKHU��3RSSHU��������S�
�����VHHPV�WR�UDWKHU�HPSKDVLVH�WKH�LQFUHPHQWDOLVW�SURFHVV�RI�WULDO�DQG�HUURU�WKDQ�WKDW�RI�ORJLFDO�SURRI��7KLV�VHSDUDWLRQ
LV�QRW�SHUIHFWO\�VDWLVIDFWRU\��KRZHYHU�



��

RI�DSSOLHG�VFLHQWLVWV�LV�WR�DQDO\VH�DQG�SURGXFH�PHDQV�WR�FHUWDLQ�HQGV��L�H��¶LI�\RX�ZDQW�WR�DFKLHYH
WKDW�JRDO��\RX�VKRXOG�WDNH�WKLV�NLQG�RI�DFWLRQ·����������

7KH�LGHD�LV�SUHVHQW�LQ�WKH�´ZKDW«LIµ�DSSURDFK�LQ�IXWXUHV�VWXGLHV��H�J��6FKZDU]�HW�DO��������S�
���������� RU� ´VHFRQGDU\� IRUHFDVWVµ� DV� GH� -RXYHQHO� ������� S�� ���� FDOOHG� WKHP�� 6FHQDULRV� DUH
W\SLFDOO\�PDGH�IRU�WKLV�SXUSRVH��ZKHUH�WKH�IXWXUHV�UHVHDUFKHU�PDNHV�WKH�VFHQDULRV�DQG�WKH�GHFLVLRQ�
PDNHU� LV� VXSSRVHG� WR�FKRRVH�RQH��RU� LQ�VRPH�FDVHV� VHYHUDO�� 7KH�)UHQFK� VFKRRO� RI� OD� SURVSHFWLYH
LQFOXGHV� VLPLODU� IHDWXUHV� DV� ZHOO� �*RGHW� ������ GH� � -RXYHQHO� ������� 7KH� DSSURDFK� LV� VLPLODU� WR
0DQQHUPDD·V� FRQFHSW� RI� VFHQDULR� SDUDGLJP� DQG� DOPRVW� VLPLODU� WR� $PDUD·V� SRVVLEOH� DQG
,QD\DWXOODK·V� FXOWXUDO�LQWHUSUHWDWLYH� DSSURDFK�� 0DVLQL·V� YLVLRQ�RULHQWHG� DSSURDFK� VHHPV� WR
HQFRPSDVV�WKLV�DV�ZHOO�

�����3ROOLQJ�GHPRFUDF\��SUR�²�SUR	GHF	SXE�²�GHF�

$� VWHS� WR� D� PRUH� SDUWLFLSDWRU\� GLUHFWLRQ� ZRXOG� EH� WKH� VFKHPH� LQ� ZKLFK� SURIHVVLRQDO� IRUPV� WKH
DOWHUQDWLYHV�DQG�WKH�HYDOXDWLRQ�RI�WKH�DOWHUQDWLYHV�LV�EDVHG�RQ��IRU�H[DPSOH��ZHLJKLQJ�RI�FULWHULD�E\
GHFLVLRQ�PDNHU� DQG� VXUYH\LQJ� SXEOLF� RSLQLRQ�� 7KH� IRUP� RI� JDWKHULQJ� GDWD� RI� RSLQLRQV�� VD\�� E\
TXHVWLRQQDLUHV� RU� FRPSXWHU� SURJUDPPHV�� LV� SHUIRUPHG� E\� WKH� SURIHVVLRQDO�� 7KH� ILQDO� GHFLVLRQ� LV
PDGH�E\�WKH�GHFLVLRQ�PDNHU���

7KH� UHODWLRQ� EHWZHHQ� YDOXHV� DQG� NQRZOHGJH� LV� VLPLODU� WR� WKH� SOXUDOLVWLF� KXPDQLVP� GHVFULEHG
DERYH�� 7KH� HPHUJLQJ� DVVXPSWLRQ� LQ� WKLV� SDUDGLJP� LV� WKDW� PD\EH� WKH� SDUOLDPHQWDU\� GHPRFUDWLF
V\VWHP�LV�UHDFWLQJ�WRR�VORZO\�RU�LQ�D�ELDVHG�ZD\�WR�FLWL]HQV·�FKDQJLQJ�YDOXHV�DQG�DWWLWXGHV��7KDW�LV
ZK\�DQ�LQTXLU\�RQ�SXEOLF�RSLQLRQ�LV�QHHGHG�WR�FRPSOHPHQW�WKH�FRQWULEXWLRQ�RI�WKH�GHFLVLRQ�PDNHU
�7DSLR�������S�������������&RDWHV�������S��������6ODWRQ�DQG�%HFNHU�������S�������������
7KLV� DSSURDFK� LV� KLJKO\� ORJLFDO� EXW� WKH� DXWKRUV� DUH� QRW� DZDUH� RI�PDQ\� HPSLULFDO� H[SHULPHQWV

PDGH� LQ� WKH� GLVFLSOLQH� RI� IXWXUHV� VWXGLHV�� 6RPH� SXEOLF� KHDULQJ� SURFHGXUHV� RI� WKH� (QYLURQPHQWDO
,PSDFW�$VVHVVPHQW��(,$��SURFHVVHV�LQ�WKH�86�DV�ZHOO�DV�WHOHYRWLQJ�PLJKW�EH�XQGHUVWRRG�DV�H[DPSOHV
�6ODWRQ� DQG� %HFNHU� ������� $Q� XUEDQ� PRWRUZD\� FRQVWUXFWLRQ� SURFHVV� LQ� )LQODQG� DOVR� LQFOXGHG
RSLQLRQ�SROOLQJ��7DSLR��������6RPH�GHFLVLRQ�DQDO\VLV�DQG�ULVN�DVVHVVPHQW�PHWKRGV�LQFOXGH�ZHLJKLQJ
RI�FRQVHTXHQFHV�RI�WKH�DOWHUQDWLYHV�DQG�FDOFXODWLQJ�WKH�VXEMHFWLYH�RSWLPXP�DOWHUQDWLYH�%XHKULQJ�HW
DO�� ������ .DPSSLQHQ� HW� DO�� ������ S�� �������� 7KLV� VFKRRO� RI� WKRXJKW� LV� RQ� WKH� ERUGHUOLQH� RI
$PDUD·V�SRVVLEOH��SUREDEOH�DQG�SUHIHUDEOH��0DQQHUPDD·V�VFHQDULR�SDUDGLJP��,QD\DWXOODK·V�FXOWXUDO�
LQWHUSUHWDWLYH�HSLVWHPRORJ\�DQG�0DVLQL·V�YLVLRQ�DSSURDFK�HQFRPSDVV�WKLV�VFKRRO�RI�WKRXJKW�DV�ZHOO�
,W�LV�GLIILFXOW�WR�GHWHUPLQH�ZKHWKHU�LW�FRXOG�EH�EDVHG�LQ�%HOO·V�FDWHJRU\�RI�FULWLFDO�UHDOLVP�EHFDXVH�RI
WKH�HPSKDVLV�RQ�¶ZKDW�SHRSOH�WKLQN�LV�ULJKW·�LQVWHDG�RI�¶ZKDW�LV�ULJKW·�

���������������������������������������������
���7KLV�LGHD�FRXOG�DOVR�EH�IRUPHG�DV�·SUR�²�GHF�²�GHF·��EXW�WKH�IRUPLQJ�RI�WHFKQLFDO�QRUPV�LV�SDUWO\�HYDOXDWLRQ�DQG�WKXV
·SUR�²�SUR	GHF�²�GHF·�VHHPV�PRUH�DGHTXDWH�
��� 7KH� ·ZKDW«LI·� FRQFHSW� LQFOXGHV� DOVR� RWKHU� NLQGV� RI� LQWHUSUHWDWLRQV�� )RU� H[DPSOH� 5DYHW]� ������� GHILQHG� LW� DV� DQ
DSSURDFK�WKDW�IRFXVHV�RQ�KLJKO\�XQFHUWDLQ�LPSDFWV�RI�DQ�DFWLRQ�ZKLFK�FDQQRW�EH�PRGHOOHG�RU�RWKHUZLVH�SUHGLFWHG�� L�H�
ZKDW�LI�VRPHWKLQJ�JRHV�ZURQJ�
���$QRWKHU�ZD\�WR�IRUP�WKLV�VFKRRO�RI� WKRXJKW�FRXOG�EH� ·SUR�²�SUR	SXE�²�GHF·��ZKLFK�ZRXOG�SHUKDSV�XQGHUOLQH� WKH
SROOLQJ�DVSHFW�EHWWHU�
���&RDWHV��������S������UHPLQGV�WKDW�SRRUO\�FRQVWUXFWHG�SROOV�DUH�OHVV�ZRUWK\�WKDQ�QR�LQIRUPDWLRQ�DW�DOO�



��

�����&ULWLFDO�SUDJPDWLVP��SUR	GHF	SXE�²�GHF	SXE�²�GHF�

,Q�WKLV�DSSURDFK�WKH�EDVLF�DVVXPSWLRQ�RI� WKH�SURIHVVLRQDO·V�FDSDFLW\� WR�RXWOLQH� WKH� ¶UHDO·�SRVVLEOH
DOWHUQDWLYH�IXWXUHV�LV�DEDQGRQHG��7KH�SURIHVVLRQDO�LV�RQO\�KHOSLQJ�GHFLVLRQ�PDNHUV�DQG�WKH�SXEOLF�WR
IRUP�DOWHUQDWLYHV��ZKLFK�WKH\�WKHPVHOYHV�FRQVLGHU�UHOHYDQW��7KH�HYDOXDWLRQ�RI�WKH�DOWHUQDWLYHV�LV�EH
PDGH�E\�SXEOLF�GLVFXVVLRQV�EHWZHHQ�GHFLVLRQ�PDNHU�DQG�WKH�SXEOLF�DQG�WKH�ILQDO�GHFLVLRQ�LV�PDGH�E\
WKH�GHFLVLRQ�PDNHU�
7KH�SKLORVRSKLFDO�SRLQW�LV�WKDW�WKH�VHSDUDWLRQ�RI�NQRZOHGJH�DQG�YDOXHV�LV�QRW�VHHQ�DV�SRVVLEOH�DW

OHDVW�ZKHQ�IRUPLQJ�UHFRPPHQGDWLRQV��%HFDXVH�DOO�NQRZOHGJH�UHOHYDQW�WR�GHFLVLRQ�PDNLQJ�LV�VHHQ�DV
WKHRU\��� LQWHUHVW�� DQG� YDOXH�ODGHQ�� WKH� GLYLVLRQ� RI� ODERXU� LQ� IRUPLQJ� WHFKQLFDO� QRUPV� LV� QRW
FRQVLGHUHG�IXQFWLRQDO��7KXV�LW� LV�EHVW�WR�LQYLWH�WKH�SXEOLF�WR�WKH�EHJLQQLQJ�RI�WKH�SURFHVV�DV�ZHOO�
7KH�SRVLWLRQ�KDV�EHHQ�VXJJHVWHG�FOHDUO\�DW�OHDVW�E\�SODQQLQJ�WKHRULVW�-RKQ�)RUHVWHU�IURP�ZKRP�WKH
FRQFHSW�RI� FULWLFDO� SUDJPDWLVP� LV�DGRSWHG�KHUH� �)RUHVWHU�������S�������������������������7KH
DSSURDFK� FRPELQHV� WKH� GRFWULQHV� RI� SUDJPDWLVW� SKLORVRSK\� DQG� FULWLFDO� WKHRU\�� 7KH� JRDO� RI
FRQVHQVXV� LV� QRW� DGRSWHG� KHUH�� $� SDFNDJH� RI� DFFHSWDEOH� UXOHV� RI� VRFLDO� GLVFRXUVH� LV� XVXDOO\
UHFRPPHQGHG�LQ�WKH�FULWLFDO�SUDJPDWLVW�WUDGLWLRQ�VXFK�DV�WKH�LGHDO�FRPPXQLFDWLRQ���RI�$SHO�������
DQG� +DEHUPDV� ������� S�� ������� ������ S�� �������� ������ S�� ��������� VHH� DOVR� 7KRPSVRQ
������
7KLV� NLQG� RI� DSSURDFK� KDV� EHHQ� SUDFWLVHG� TXLWH� RIWHQ� LQ� IXWXUHV� UHVHDUFK�� IRU� H[DPSOH� IXWXUH

ZRUNVKRSV� �-XQJN� DQG� 0�OOHUW� ������ 'DWRU� ������� VFHQDULR� ZRUNVKRSV� �0HULVW|� ������ DQG
YLVLRQDU\�PDQDJHPHQW��0DODVND�DQG�+ROVWLXV��������$OVR�WKH�'HOSKL�PHWKRG�FDQ�EH�DSSOLHG� LQ�D
ZD\�WKDW�VXSSRUWV�VXFK�UXOHV�IRU�DUJXPHQWDWLRQ��7XURII�������S���������.XXVL�������S����������
����� 7DSLR� ������� 5HFHQWO\� .HVNLQHQ� ������� S�� ��������� KDV� GHYHORSHG� D� PRGHO� RI� ´SRURXV
GHFLVLRQ�PDNLQJµ� HPSKDVLVLQJ� RUJDQLVHG� FLWL]HQ� SDUWLFLSDWLRQ� LQ� WKH� LQIRUPDWLRQ� VRFLHW\�� 2I� WKH
W\SRORJLHV�SUHVHQWHG� LQ�FKDSWHU���� WKH�VFKRRO�VHHPV�WR�EH�VLPLODU� WR�6DQGEHUJ·V��6ODXJKWHU·V�DQG
0DQQHUPDD·V�KHUPHQHXWLF�SUDFWLFDO� LQWHUHVW�RI�NQRZOHGJH�DQG� ,QD\DWXOODK·V�FXOWXUDO�LQWHUSUHWDWLYH
DSSURDFK�DQG�EH�XQGHU�FDWHJRU\�RI�0DVLQL·V�YLVLRQ�DSSURDFK�� ,W�VHHPV�WR�EH� LQ� WKH�ERUGHUOLQH�RI
%HOO·V�FULWLFDO�UHDOLVP�DQG�SRVW�SRVLWLYLVP�

�����5HODWLYLVWLF�SUDJPDWLVP��GHF	SXE�²�GHF	SXE�²�GHF�

7KH� QH[W� DSSURDFK� ZRXOG� EH� WR� DEDQGRQ� WKH� EHOLHI� LQ� SURIHVVLRQDO·V� FDSDFLW\� WR� RUJDQLVH� WKH
SURFHVV�RI�IRUPLQJ�WKH�DOWHUQDWLYH�IXWXUHV�DV�ZHOO��DQG�¶UHGXFH·�KHU�KLP�WR�DQ�RUGLQDU\�FLWL]HQ��7KHQ
WKH�GHFLVLRQ�PDNHU�DQG�WKH�SXEOLF�ZRXOG�EH�IRUPLQJ�WKH�DOWHUQDWLYHV�DV�ZHOO�DV�HYDOXDWLQJ�WKHP�DQG
WKH�GHFLVLRQ�PDNHU�ZRXOG�EH�PDNLQJ�WKH�ILQDO�GHFLVLRQ�
3KLORVRSKLFDOO\�WKH�GLIIHUHQFH�EHWZHHQ�WKLV�DSSURDFK�DQG�WKH�SUHYLRXV�FULWLFDO�SUDJPDWLVP�FDQ�EH

XQGHUVWRRG�DV� WKH�GLIIHUHQFH�EHWZHHQ� WKH�SRVLWLRQV�RI� -�UJHQ�+DEHUPDV� �H�J�������������� DQG
5LFKDUG� 5RUW\� ������� S�� ��������� ��������� ������ S�� ���������� +DEHUPDV� EHOLHYHV� LQ� D
V\VWHPDWLF� RUJDQLVHG� GLVFXVVLRQ� IROORZLQJ� WKH� SULQFLSOHV� RI� WKH� LGHDO� VSHHFK� DFW� ZKHUHDV� 5RUW\
EHOLHYHV�LQ�D�UHODWLYLVWLF�QRQ�V\VWHPDWLF�GLVFXVVLRQ�

���������������������������������������������
���6HYHUDO�FRQFHSWV�KDYH�EHHQ�XVHG�LQ�GLIIHUHQW�VWDJHV�WR�PHDQ�WKH�UXOHV�RI�DFFHSWDEOH�GLVFRXUVH�GHYHORSHG�E\�$SHO�DQG
+DEHUPDV�� VXFK� DV� WKH� LGHDO� VSHHFK� DFW�� XQGLVWRUWHG� FRPPXQLFDWLRQ�� XQLYHUVDO� SUDJPDWLFV� DQG� WUDQVFHQGHQWDO
SUDJPDWLFV��$�FORVHU�DQDO\VLV�RQ�WKH�FULWHULD�DQG�FRQFHSWV�LV�QRW�RI�FRQFHUQ�LQ�WKLV�SDSHU��KRZHYHU�



��

EHFDXVH�KH�FDQQRW� ILQG�DQ\�XQLYHUVDO� WUXWK� LQ�D� ULJRURXV�SURFHVV����5RUW\·V� LQIOXHQFHV�FRPH�IURP
4XLQH��������S���������
,W�LV�VRPHZKDW�GLIILFXOW�WR�LPDJLQH�H[DPSOHV�IRU�WKLV�VFKRRO�RI�WKRXJKW�LQ�IXWXUHV�VWXGLHV�GRPDLQ�

DOWKRXJK�VHOI�RUJDQLVHG�IXWXUHV�ZRUNVKRSV�PLJKW�VHUYH�DV�D�FDVH��6RPH�PHWKRGRORJLFDO�FRQQHFWLRQV
WR�WKLV�DSSURDFK�PLJKW�EH�IRXQG�LQ�WKH�PHWKRGV�RI�VWRU\�WHOOLQJ��SXUHO\�KHXULVWLF�VFHQDULR�ZULWLQJ�
FRPPXQLFDWLRQ�FDPSV�DQG�FDXVDO� OD\HUHG�DQDO\VLV��,QD\DWXOODK�������9LKHUl�������S�����������
7KLV� VFKRRO� RI� WKRXJKW� KDV� TXDOLWLHV� RI� ,QD\DWXOODK·V� FULWLFDO�SRVW�VWUXFWXUDO� DSSURDFK�� 0DVLQL·V
XWRSLD�� 6DQGEHUJ·V�� 6ODXJKWHU·V� DQG� 0DQQHUPDD·V� HPDQFLSDWRU\�� $PDUD·V� SUHIHUDEOH� DQG� %HOO·V
SRVW�SRVLWLYLVP�
5HODWLYLVP�KDV�EHHQ�FULWLFLVHG�WR� OHDG�WR�QLKLOLVP�E\�3RSSHU� �������S�����������DQG� ODWHU�%HOO

�����D��S��������7KH\� WKRXJKW� WKDW� LI�QR�PRUDO�SRVLWLRQ�FDQ�EH�FRQVLGHUHG�EHWWHU� WKDQ�DQRWKHU
SHRSOH�FRXOG�DFW�DQ\�ZD\�WKH\�SOHDVHG�DQG�PLJKW�RSSUHVV�HDFK�RWKHU�ZLWKRXW�D�JURXQG��7KH�OLQH�RI
WKRXJKW�LV�ORJLFDOO\�SRVVLEOH�EXW�QRW�WKH�RQO\�RQH��2QH�PLJKW�DV�ZHOO�FODLP�WKDW�EHFDXVH�WKHUH�DUH
QR�JHQHUDOO\�DSSURYHG�FULWHULD�IRU�JRRGQHVV��ZH�PXVW�KDYH�GHPRFUDWLF�VRFLHW\�WR�GHFLGH�XSRQ�ZKDW
NLQG� RI� ODZV� DQG� QRUPV� ZH� QHHG� WR� OLYH� LQ�� ,Q� IDFW�� WKH� VHFRQG� YLHZ� LV� XVXDOO\� SURPRWHG� E\
UHODWLYLVWV��)H\HUDEHQG�������7DSLR�������5RUW\���������������

�����'HPRFUDWLF�DQDUFKLVP��SXE�²�SXE�²�SXE�

,Q� WKH� ODVW� VFKRRO�RI� WKRXJKW�DOO� WKH�SKDVHV� DUH�SHUIRUPHG�E\� WKH�SXEOLF�� ,Q�RWKHU�ZRUGV� D� WRWDO
GLUHFW�FLWL]HQ�SDUWLFLSDWLRQ�ZRXOG�RFFXU�DQG�WKH�VLWXDWLRQ�FRXOG�EH�PRVW�DSSDUHQWO\�FDOOHG�DQDUFKLVP
RU�VRPH�VRUW�RI�LGHDO�GHPRFUDWLF�FLYLO�VRFLHW\�VXFK�DV�$ULVWRWOH·V�´SROLWHLDµ���

3KLORVRSKLFDOO\�� WKH� ODVW� VFKRRO� RI� WKRXJKW� VHHPV� WR� SUHVHQW� DQ� H[WUHPH� YHUVLRQ� RI� UHODWLYLVP�
ZKHUH� DQ\WKLQJ� JRHV� DV� DQ� DUJXPHQW� EHFDXVH� WKHUH� FDQQRW� EH� DQ\� VXEVWDQWLDO� QRU� SURFHGXUDO
SULQFLSOHV�WR�JXDUDQWHH�D�JRRG�GHFLVLRQ��6RPH�FRQQHFWLRQV�FDQ�EH�WUDFHG�EDFN�WR�WKH�WKLQNLQJ�RI
3DXO�)H\HUDEHQG��������S���������ZKR�VXSSRUWHG�WKH�¶DQ\WKLQJ�JRHV·�SULQFLSOH�IRU�DOO�LQTXLUHV��+H
DOVR�GLVIDYRXUHG�DUJXPHQWDWLRQ�UXOHV�DQG�SUHIHUUHG�DQ�RSHQ�SURFHVV��������S������������$QG��OLNH
5RUW\� DERYH�� KH�DOVR� LQVLVWHG� WKDW�KLV� UXOH�� RU� UDWKHU�DQWL�UXOH��ZRXOG� OHDG� WR� D�PRUH� GHPRFUDWLF
VRFLHW\��)H\HUDEHQG�������S�����������
%XW� LV� WKHUH� D�SKLORVRSKLFDO�GLIIHUHQFH�EHWZHHQ� WKLV� GHPRFUDWLF� DQDUFKLVP� DQG� WKH� IRUPHU� WZR

SUDJPDWLVW� VFKRROV� RI� WKRXJKW"� :H� VXJJHVW� WKDW� WKH� H[WUHPH� UHODWLYLVW� DQDUFKLVW� VFKRRO� ZRXOG
LQFOXGH� D� PHWDSK\VLFDO� FODLP� WKDW� WKH� UHDOLW\� LWVHOI� LQFOXGHV� PDQ\� WUXWKV�� QRW� RQO\� GLIIHUHQW
LQWHUSUHWDWLRQV�RI�RQH�WUXWK�DV�WKH�SUDJPDWLVWV�DUJXH��)H\HUDEHQG�������S��������7KH�SRVLWLRQ�KDV
REYLRXV� FRQQHFWLRQV� WR� WKH� /HLEQL]LDQ�PHWDSK\VLFV� FDOOHG� µPRQDGRORJ\µ� �/HLEQL]� ������ S�� ����
������ 7KHUH� LV� QR� ORJLFDO� FRQQHFWLRQ� EHWZHHQ� WKH� WKHRU\� RI� WUXWK� DQG� WKHRULHV� RI� SDUWLFLSDWRU\
GHPRFUDF\��EXW�WKLV�DVVXPSWLRQ�PDNHV�WKH�JUDGLHQW�FRPSOHWH�IURP�WKH�PRVW�VWULFW�DQDO\WLFDO

���������������������������������������������
���&DOOLQJ� WKLV� DQG� WKH� IRUPHU� VFKRRO� SUDJPDWLVP�KDV� VRPH� SUREOHPV�� EHFDXVH� WKH� FRQFHSW� RULJLQDWHV� IURP�&KDUOHV
6DQGHUV�3HLUFH�ZKR�ZDV�QRW�D�UHODWLYLVW�EXW�ZDV�LQ�IDYRXU�RI�WKH�UHDOLVW�WKHRU\�RI�REMHFWLYH�WUXWK��5HVFKHU�������S�����
����1LLQLOXRWR�������S���������3HLUFH�������S������������7KH�FRQFHSW�RI�SUDJPDWLVP�ZDV�PDGH�IDPRXV�HVSHFLDOO\�E\
:LOOLDP�-DPHV��ZKRVH�WKLQNLQJ�LQFOXGHG�PRUH�UHODWLYLVWLF�VXEMHFWLYH�DVSHFWV�DQG�DUH�RI�FRQFHUQ�KHUH��-DPHV�������S�
�������1LLQLOXRWR�������S���������
���5RUW\��������S�����������GLG�QRW�FDOO�KLPVHOI�D�UHODWLYLVW�EHFDXVH�IRU�KLP�LW�ZDV�WKH�QDPH�RI�WKH�·DQ\WKLQJ�JRHV·
SULQFLSOH�
���$QDUFKLVP�FDQ�EH�LQWHUSUHWHG�LQ�WZR�ZD\V��)LUVW��LW�FDQ�EH�VHHQ�DV�DQ�RYHUO\�LQGLYLGXDOLVWLF�DQG�HJRLVWLF�HQWHUSULVH�
6HFRQG�� LW� FDQ� EH� VHHQ� DV� D� IRUP� RI� FRPPXQLFDWLYH� FLYLO� VRFLHW\�ZKHUH� VRFLDO� OLIH�ZRUOG� KDV� EHHQ� HPDQFLSDWHG� IURP
GLVWRUWLQJ� LQVWLWXWLRQV�� 7KH� ODWWHU� SHUVSHFWLYH� LV� DGRSWHG� KHUH�� KHQFH� WKH� SUH� IL[� RI� ·GHPRFUDWLF·�� %RWK� YLHZV� FDQ� EH
SUHVHQWHG�LQ�WKH�·SXE²SXE²SXE·�IRUP�



��

SRVLWLYLVW�WKLQNLQJ�WR�WKH�PRVW�ORRVH�KHXULVWLF�UHODWLYLVP��$�VHFRQG�DUJXPHQW�IRU�VHSDUDWLRQ�LV
5RUW\·V�DUJXPHQW�DJDLQVW�WKH�¶DQ\WKLQJ�JRHV·�W\SH�RI�GLVFRXUVH��5RUW\�������S�������
([WUHPH� UHODWLYLVWLF� WKRXJKW� DQG� DQDUFKLVP� FDQ� VHOGRP� EH� IRXQG� LQ� WKH� WH[WV� RI� IXWXUHV

UHVHDUFKHUV��6RPH�WUDFHV�RI�LW�FDQ�EH�IRXQG�LQ�IRU�H[DPSOH�XWRSLDQ�WH[WV����VFLHQFH�ILFWLRQ�OLWHUDWXUH
DQG� PRYLHV� �:DUN� ������� 2I� WKH� W\SRORJLHV� UHYLHZHG� LQ� FKDSWHU� ��� ,QD\DWXOODK·V� FULWLFDO�SRVW�
VWUXFWXUDO�HSLVWHPRORJ\��0DVLQL·V�XWRSLDQ�DSSURDFK�DQG�%HOO·V�SRVW�SRVWLYLVP�VHHP�WR�EH�FORVHVW�WR
WKHVH�LGHDV�DQG�$PDUD·V�SUHIHUDEOH�VHHPV�WR�HQFRPSDVV�DOVR�WKH�PRVW�UDGLFDO�YHUVLRQ�RI�UHODWLYLVP�

���������������������������������������������
��)RU�H[DPSOH�WKH�XWRSLD�RI�WKH�LGHDO�FRPPXQLVP�ZDV�PHDQW�WR�HPDQFLSDWH�FLWL]HQV�IURP�WKH�´UHDOP�RI�QHFHVVLW\µ�RI
WRJHWKHU�SODQQHG�KLJKO\�SURGXFWLYH�PDWHULDO�SURGXFWLRQ��7KH�KLJK�SURGXFWLYLW\�ZDV�VXSSRVHG�WR�UHVXOW� LQ�UHGXFWLRQ�RI
GHWHUPLQLVWLF�QHZ�OHIW�EUDQFK�RI�0DU[LVP�GHYHORSHG�LQ�WKH���WK�FHQWXU\��VHH�H�J��+DLOD�DQG�/HYLQV�������S����������
��������������
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$QDO\WLFDO�
QRQ�
SDUWLFLSDWRU\

���6800$5<�$1'�&21&/86,216

7KH�SXUSRVH�RI�WKLV�DUWLFOH�ZDV�WR�IRUP�VHYHUDO�VFKRROV�RI�WKRXJKW�RI�IXWXUHV�VWXGLHV�DV�D�WRRO� LQ
SROLF\�PDNLQJ��:H�H[DPLQHG�KRZ�WKH�UROH�RI�SURIHVVLRQDOV��GHFLVLRQ�PDNHUV�DQG�WKH�SXEOLF�FRXOG�EH
GHILQHG� LQ� D� ORQJ�WHUP� SODQQLQJ� DQG� GHFLVLRQ�PDNLQJ� SURFHVV�� :H� RSHQHG� WKH� ORJLFDOO\� SRVVLEOH
VSDFH� RI� VFKRROV� RI� WKRXJKW� WRWDOOLQJ� ���� SRVVLELOLWLHV� DQG� FXW� WKH� VSDFH� ZLWK� D� JUDGLHQW� IURP
H[WUHPH� WHFKQRFUDF\� WR� H[WUHPH� SXEOLF� SDUWLFLSDWLRQ�� 7KXV� ZH� HQGHG� XS� ZLWK� VHYHQ� VFKRROV� RI
WKRXJKW� ZKLFK� ZH� IXUWKHU� FRQQHFWHG� WR� IXWXUHV� UHVHDUFK� SUDFWLFHV� �7DEOH� ��� DQG� W\SRORJLHV� RI
IXWXUHV�VWXGLHV�SDUDGLJPV�SUHVHQWHG�E\�RWKHU�UHYLHZHG�DXWKRUV��7DEOH����

7DEOH����6HYHQ�SDUDGLJPV�RI� WKH�UROHV�RI�SURIHVVLRQDOV��GHFLVLRQ�PDNHUV�DQG�WKH�SXEOLF� LQ�D� ORQJ�
WHUP�GHFLVLRQ�PDNLQJ��SURFHVV�DQG�VRPH�FRUUHVSRQGLQJ�PHWKRGRORJLFDO�DSSOLFDWLRQV

3KDVH�RI�SODQQLQJ�DQG
GHFLVLRQ�PDNLQJ
SURFHVV
6FKRRO�RI�WKRXJKW

)RUPDWLRQ�RI
SRVVLEOH�IXWXUHV

$VVHVVPHQW�RI
GHVLUDELOLW\

)LQDO�GHFLVLRQ�
PDNLQJ

([DPSOHV�RI
PHWKRGRORJLFDO
DSSOLFDWLRQV

&RPWHDQ�SRVLWLYLVP 3URIHVVLRQDO 3URIHVVLRQDO 3URIHVVLRQDO 'HWHUPLQLVWLF
PRGHOV

2SWLPLVWLF�KXPDQLVP
�H�J��%HOO·V�¶FULWLFDO
UHDOLVP·�

3URIHVVLRQDO 3URIHVVLRQDO 'HFLVLRQ�PDNHU (SLVWHPLF
LPSOLFDWLRQ
PRGHO

3OXUDOLVWLF�KXPDQLVP
�H�J��VFHQDULR
SDUDGLJP�

3URIHVVLRQDO 3URIHVVLRQDO�	
GHFLVLRQ�PDNHU

'HFLVLRQ�PDNHU :KDW�LI�PRGHOV

3ROOLQJ�GHPRFUDF\
�H�J��SROLF\�DQDO\VLV�

3URIHVVLRQDO 3URIHVVLRQDO�	
GHFLVLRQ�PDNHU
	�SXEOLF

'HFLVLRQ�PDNHU :KDW�LI�PRGHOV
LQFOXGLQJ
RSLQLRQ�SROOLQJ

&ULWLFDO�SUDJPDWLVP
�H�J��)RUHVWHU�

3URIHVVLRQDO�	
GHFLVLRQ�PDNHU
	�SXEOLF

'HFLVLRQ�PDNHU
	�SXEOLF

'HFLVLRQ�PDNHU )XWXUH
ZRUNVKRSV

5HODWLYLVWLF�SUDJPDWLVP
�H�J��5RUW\�

'HFLVLRQ�PDNHU
	�SXEOLF

'HFLVLRQ�PDNHU
	�SXEOLF

'HFLVLRQ�PDNHU 6WRU\�WHOOLQJ�
KHXULVWLF
VFHQDULR�ZULWLQJ

'HPRFUDWLF�DQDUFKLVP
�H�J��)H\HUDEHQG�

3XEOLF 3XEOLF 3XEOLF 6FLHQFH�ILFWLRQ
+HXULVWLF�
SDUWLFLSDWRU\
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)LQDOO\��ZH�LQWHUSUHWHG�WKH�VHYHQ�VFKRROV�RI�WKRXJKW�LQ�WKH�OLJKW�RI�WKH�SKLORVRSKLFDO�GLVFRXUVH�RQ
WKH� UROH� RI� NQRZOHGJH� DQG� YDOXHV� LQ�PDNLQJ� SROLF\� UHFRPPHQGDWLRQV�� 3KLORVRSKLFDOO\�� WKH� VHYHQ
VFKRROV� RI� WKRXJKW� VHHP� WR� IRUP� D� JUDGLHQW� IURP� VWULFW�� DQDO\WLFDO�� GHWHUPLQLVWLF�� YDOXH�� DQG
NQRZOHGJH�REMHFWLYLVW� SRVLWLYLVP� WR� ORRVH�� LQWHUSUHWDWLYH�� QRQ�GHWHUPLQLVWLF�� YDOXH�� DQG� NQRZOHGJH
VXEMHFWLYLVW�UHODWLYLVP���7DEOH����

7DEOH����$�PHWD�PDS�RI�VL[�W\SRORJLHV�RI�IXWXUHV�VWXGLHV�SDUDGLJPV�LQ�UHODWLRQ�WR�WKH�QHZ�W\SRORJ\�
$Q�DQDO\VLV�RI�WKH�GLIIHUHQFHV�DQG�VLPLODULWLHVD

$PDUD
����

0DQQHUPDD
����

,QD\DWXOODK
����

0DQQHUPDD
����

0DVLQL����� %HOO�����

&RPWHDQ
SRVLWLYLVP

3UREDEOH 7HFKQLFDO 3UHGLFWLYH�
HPSLULFDO

'HVFULSWLYH ([WUDSRODWLRQ 3RVLWLYLVP

2SWLPLVWLF
KXPDQLVP

3UREDEOH�
SRVVLEOH�	
SUHIHUDEOH

7HFKQLFDO 3UHGLFWLYH�
HPSLULFDO

'HVFULSWLYH�	
HYROXWLRQDU\

([WUDSRODWLRQ &ULWLFDO
UHDOLVP

3OXUDOLVWLF
KXPDQLVP

3RVVLEOH�	
SUHIHUDEOH

+HUPHQHXWLF &XOWXUDO�
LQWHUSUHWDWLYH

6FHQDULR
SDUDGLJP

9LVLRQ &ULWLFDO
UHDOLVP

3ROOLQJ
GHPRFUDF\

3RVVLEOH�	
SUHIHUDEOH

+HUPHQHXWLF &XOWXUDO�
LQWHUSUHWDWLYH

6FHQDULR
SDUDGLJP�	
HYROXWLRQDU\

9LVLRQ &ULWLFDO
UHDOLVP

&ULWLFDO
SUDJPDWLVP

3UHIHUDEOH +HUPHQHXWLF�	
HPDQFLSDWRU\

&XOWXUDO�
LQWHUSUHWDWLYH

6FHQDULR
SDUDGLJP�	
HYROXWLRQDU\

9LVLRQ &ULWLFDO
UHDOLVP

5HODWLYLVWLF
SUDJPDWLVP

3UHIHUDEOH +HUPHQHXWLF�	
HPDQFLSDWRU\

&XOWXUDO�
LQWHUSUHWDWLYH

(YROXWLRQDU\ 8WRSLD 3RVW�
SRVLWLYLVP

'HPRFUDWLF
DQDUFKLVP

3UHIHUDEOH HPDQFLSDWRU\ &ULWLFDO�SRVW�
VWUXFWXUDO

(YROXWLRQDU\ 8WRSLD 3RVW�
SRVLWLYLVP

D�7KH�FRQQHFWLRQV�UHODWH�RQO\�WR�TXHVWLRQV�RI�IRUPLQJ�DOWHUQDWLYHV��HYDOXDWLQJ�WKH�DOWHUQDWLYHV�DQG�PDNLQJ�WKH�GHFLVLRQ
DV� ZHOO� DV� WKH� YLHZV� RQ� NQRZOHGJH� DQG� YDOXHV� LQ� IRUPLQJ� SROLF\� UHFRPPHQGDWLRQV� �VHH� 7DEOHV� �� DQG� ���� 7KH� VL[
W\SRORJLHV� SUHVHQW� DOVR� RWKHU� FKDUDFWHULVWLFV��ZKLFK� DUH� RXWVLGH� WKH� VFRSH� RI� WKH�PDS�� VXFK� DV� WKHRULHV� RI� FKDQJH�
IXWXULVW·V� LQGLYLGXDO�PRUDOV�� WKHRULHV� RI� VRFLDO� GHYHORSPHQW�� SHUFHSWLRQV� RI� WLPH� HWF�� 7KXV�� WKLV� WDEOH� VKRXOG� QRW� EH
UHJDUGHG�DV�D�FRPSOHWH�VXPPDU\�RI�WKH�W\SRORJLHV�RI�IXWXUHV�VWXGLHV�SDUDGLJPV�



��

7DEOH� ��� 7KH� UROH� DQG� HVVHQFH� RI� NQRZOHGJH� DQG� YDOXHV� LQ� PDNLQJ� SROLF\� UHFRPPHQGDWLRQV� LQ
GLIIHUHQW�VFKRROV�RI�WKRXJKW�LQ�WKH�QHZ�W\SRORJ\

6FKRRO�RI�WKRXJKW .QRZOHGJH�DQG�YDOXHV�LQ�SROLF\�UHFRPPHQGDWLRQV

&RPWHDQ�SRVLWLYLVP 5HFRPPHQGDWLRQV�DUH�GHULYHG�IURP�REMHFWLYH�NQRZOHGJH��YDOXHV�DUH�QRW
QHHGHG�

���� �����WKH�OLQH�EHWZHHQ�GHWHUPLQLVP�DQG�LQGHWHUPLQLVP�����
2SWLPLVWLF�KXPDQLVP 5HFRPPHQGDWLRQV� DUH� GHULYHG� IURP� REMHFWLYH� NQRZOHGJH� DQG� REMHFWLYH

YDOXHV�
���� �����WKH�OLQH�EHWZHHQ�YDOXH�REMHFWLYLVP�DQG�YDOXH�UHODWLYLVP�����

3OXUDOLVWLF�KXPDQLVP 5HFRPPHQGDWLRQV�DUH�GHULYHG� IURP�REMHFWLYH�NQRZOHGJH�DQG�VXEMHFWLYH
YDOXHV�

3ROOLQJ�GHPRFUDF\ 5HFRPPHQGDWLRQV�DUH�GHULYHG�IURP�REMHFWLYH�NQRZOHGJH��LQFOXGLQJ
NQRZOHGJH�RQ�VXEMHFWLYH�YDOXHV�

���� �����WKH�OLQH�EHWZHHQ�HSLVWHPRORJLFDO�UHDOLVP�DQG�UHODWLYLVP�����
&ULWLFDO�SUDJPDWLVP 5HFRPPHQGDWLRQV�DUH�GHULYHG�IURP�LQWHUVXEMHFWLYH�NQRZOHGJH�DQG

LQWHUVXEMHFWLYH�YDOXHV�
5HODWLYLVWLF�SUDJPDWLVP 5HFRPPHQGDWLRQV�DUH�GHULYHG�IURP�VXEMHFWLYH�NQRZOHGJH�DQG�VXEMHFWLYH

YDOXHV�
���� �����WKH�OLQH�EHWZHHQ�DUJXPHQWDWLRQ�DQG�¶DQ\WKLQJ�JRHV·�����

'HPRFUDWLF�DQDUFK\ 5HFRPPHQGDWLRQV�FDQQRW�EH�GHULYHG�DW�DOO�EHFDXVH�NQRZOHGJH�LV�ELDVHG
DQG�YDOXHV�DUH�WRR�VXEMHFWLYH�

7KH� WZR�JUDGLHQWV� IURP�WHFKQRFUDF\� WR�FLWL]HQ�SDUWLFLSDWLRQ�DQG� IURP�REMHFWLYLVP� WR� UHODWLYLVP
VHHP�WR�KDYH�D�WHQGHQF\�WR�FRQYHUJH��+RZHYHU��EDVHG�RQ�D�FORVHU�DQDO\VLV�ZH�KDYH�WR�FRQFOXGH
WKDW�WKLV�FRQYHUJHQFH�LV�QRW�LQHYLWDEOH��'LIIHUHQW�SKLORVRSKLFDO�SRVLWLRQV�FDQ�OHDG�WR�VDPH�SUDFWLFDO
VRFLDO� FRQFOXVLRQV� DQG� IURP� WKH� VDPH� SKLORVRSKLFDO� VWDUWLQJ� SRLQWV� LW� LV� SRVVLEOH� WR� HQG� XS�ZLWK
GLIIHUHQW�SUDFWLFDO�FRQFOXVLRQV��7KLV�KDSSHQV�EHFDXVH�LQ�RUGHU�WR�HVWDEOLVK�WKH�FRQQHFWLRQ�RQH�PXVW
�H[SOLFLWO\�RU�LPSOLFLWO\��DOVR�DSSO\�VRPH�RWKHU�VRFLDO�SUHPLVHV��)RU�H[DPSOH��H[WUHPH�UHODWLYLVP�FDQ
OHDG�WR�QLKLOLVP�RU�WR�GHPRFUDWLF�SXEOLF�SDUWLFLSDWLRQ��GHSHQGLQJ�RQ�WKH�RWKHU�SUHPLVHV���

:H�KDYH�DGGHG�7DEOH���LQ�RUGHU�WR�UHVSHFW�WKHVH�DOWHUQDWLYH�LQWHUSUHWDWLRQV�RI�WKH�OLQNV�EHWZHHQ
WKH� SKLORVRSKLFDO� DQG� WKH� SUDFWLFDO� VFKRROV� RI� WKRXJKW�� 0RVW� REYLRXV� FRQQHFWLRQV� KDYH� EHHQ
PDUNHG�ZLWK�DQ�¶2·�DQG�SRVVLEOH�FRQQHFWLRQV�ZLWK�D�¶3·��(PSW\�FHOO�PHDQV�WKDW�WKHUH�VHHPV�WR�EH
QR�SRVVLEOH�FRQQHFWLRQ�EHWZHHQ�D�SUDFWLFDO�VFKRRO�RI�WKRXJKW�LQ�WKH�FROXPQ�DQG�WKH�SKLORVRSKLFDO
VFKRRO�RI�WKRXJKW�LQ�WKH�URZ�

���������������������������������������������
���7KXV�QRWLRQV�GHFODULQJ��IRU�H[DPSOH��WKDW�YDOXH�UHODWLYLVP�OHDGV�WR�QLKLOLVP� LQFOXGH�VRPHWKLQJ�HOVH� WKDQ�SXUH� ORJLF�
7KLV� ·VRPHWKLQJ�HOVH·� LQ�3RSSHU·V� WKLQNLQJ�VHHPV� WR�EH� WKH�KLVWRULFDO� IDFW� WKDW� WKH� UHODWLYLVWLF�+HJHOLDQ� WKLQNLQJ�ZDV
DGRSWHG� WR� OHJLWLPLVH�QLKLOLVWLF�DQG�QRQ�GHPRFUDWLF�1D]L�SURSDJDQGD��$OWKRXJK� WKHUH�ZDV�DQ�HPSLULFDO� FRQQHFWLRQ� LQ
KLVWRU\�LW�GRHV�QRW�IROORZ�WKDW�WKH�HPSLULFDO�FDVH�ZRXOG�EH�W\SLFDO�DQG�FHUWDLQO\�QRW�D�ORJLFDO�QHFHVVLW\��,I�LW�ZHUH��ZH
PLJKW�DV�ZHOO�DUJXH�WKDW�DGRSWLQJ�&KULVWLDQ�HWKLFV�OHDGV�WR�QLKLOLVP��EHFDXVH�WKHUH�ZDV�DQ�HPSLULFDO�FRQQHFWLRQ�DW�WKH
WLPH�RI�WKH�FUXVDGHV�IURP�WKH��WK�WR���WK�FHQWXU\��3UREDEO\�PRVW�QLKLOLVWLF�DEXVHV�DUH�OHJLWLPLVHG�E\�WZLVWLQJ�VRPH
KLJK�HWKLFDO�VWDQGDUG�IURP�LWV�RULJLQDO� �RU� ORJLFDO��PHDQLQJ�� ,Q�DUJXPHQWDWLRQ�WKHRU\� WKLV� IDOODF\�RI�DUJXPHQWDWLRQ� LV
FDOOHG�QRQ�VHTXLWXU��¶LW�GRHV�QRW�IROORZ·��YDQ�(HPHUHQ�HW�DO��������S������
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7DEOH����7KH�REYLRXV��2��DQG�SRVVLEOH��3��OLQNV�EHWZHHQ�WKH�SUDFWLFDO�DQG�SKLORVRSKLFDO�VFKRROV�RI
WKRXJKW

���
���
���

SUR
SUR
SUR

SUR
SUR
GHF

SUR
SUR	GHF
GHF

SUR
SUR	GHF	SXE
GHF

SUR	SXE	GHF
GHF	SXE
GHF

GHF	SXE
GHF	SXE
GHF

SXE
SXE
SXE

&RPWHDQ
SRVLWLYLVP

2

2SWLPLVWLF
KXPDQLVP

3 2 3 3 3

3OXUDOLVWLF
KXPDQLVP

2 3

3ROOLQJ
GHPRFUDF\

2 3

&ULWLFDO
SUDJPDWLVP

2

5HODWLYLVWLF
SUDJPDWLVP

3 2 3

'HPRFUDWLF
DQDUFKLVP

3 2

:KDW�XVHIXO�FDQ�EH�GUDZQ�IURP�WKH�DQDO\VLV�DQG�IRUPXODWLRQ�PDGH�LQ�WKLV�DUWLFOH"�)LUVW��WKH�QHZ
W\SRORJ\�FDQ�EH�XVHG�DV�D�WRRO�IRU�DQDO\VLV�RI�HPSLULFDO�SROLF\�SURFHVVHV��ZKLFK�VFKRRO�RI�WKRXJKW
GRHV� D� FDVH� UHSUHVHQW"�6HFRQG�� LW� FDQ� LQFUHDVH� VHOI�XQGHUVWDQGLQJ�DQG� OHDUQLQJ� LQ�PRUH� SUDFWLFDO
ZRUNV�� DUH�ZH� LQYROYHG� LQ� SROLF\� SURFHVVHV� LPSO\LQJ� SKLORVRSKLFDO� SRVLWLRQV�ZKLFK� FRQWUDGLFW� RXU
RZQ�EDVLF�DVVXPSWLRQV"�7KLUG��LW�FDQ�EH�XVHG�DV�D�\DUGVWLFN�IRU�QRUPDWLYH�DQDO\VLV��GHSHQGLQJ�RQ
RQH·V�SRVLWLRQ���KRZ�IDU�DUH�ZH�IURP�RXU�RZQ�LGHDO"�2U�DV�D�YDOXH�REMHFWLYLVW�PLJKW�DVN��KRZ�IDU
DUH�ZH�IURP�WKH�WUXH�LGHDO"
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$&.12:/('*(0(176

7KH� DXWKRUV� ZLVK� WR� WKDQN�0DWWL� .DPSSLQHQ�� -XKD� .DVNLQHQ�� 3HQWWL� 0DODVND�� $QLWD� 5XELQ� DQG
5LFKDUG� 6ODXJKWHU� IRU� KHOSIXO� FRPPHQWV�� 3DUW� RI� WKH� ZRUN� ZDV� VXSSRUWHG� E\� WKH� $FDGHP\� RI
)LQODQG�
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5()(5(1&(6

$PDUD��5��7KH� IXWXUHV� ILHOG��VHDUFKLQJ� IRU�GHILQLWLRQV�DQG�ERXQGDULHV��7KH�)XWXULVW�������������
������

$SHO��.��2��)DNWLVFKH�$QHUNHQQXQJ�RGHU�HLQVHKEDU�QRWZHQGLJH�$QHUNHQQXQJ"�%HUXKW�GHU�$QVDW]
GHU� WUDQ]HQGHQWDOSUDJPDWLVFKHQ�'LVNXUVHWKLN�DXI� HLQHP� LQWHOOHNWXDOLVWLVFKHQ� )HKOVFKOX�"� ,Q��$SHO�
.��2��	�3R]]R��5���HGV���=XU�5HNRQVWUXNWLRQ�GHU�SUDNWLVFKHQ�3KLORVRSKLH��6WXWWJDUW�%DG�&DQQVWDGW�
)URPPDQ�+RO]ERRJ��������SS���������

%DWW\�� 0�� $� FKURQLFOH� RI� VFLHQWLILF� SODQQLQJ�� -RXUQDO� RI� $PHULFDQ� 3ODQQLQJ� $VVRFLDWLRQ� �����
������������

%HFN��8��5LVLNRJHVHOOVFKDIW��$XI�GHP�:HJ�LQ�HLQH�DQGHUH�0RGHUQH��)UDQNIXUW�DP�0DLQ��6XKUNDPS�
�����

%HOO��:��)RXQGDWLRQV�RI�IXWXUHV�VWXGLHV��KXPDQ�VFLHQFH�IRU�D�QHZ�HUD��YROXPH����KLVWRU\��SXUSRVHV�
DQG�NQRZOHGJH��1HZ�%UXQVZLFN��7UDQVDFWLRQ�3XEOLVKHUV������D�

%HOO��:��)RXQGDWLRQV�RI�IXWXUHV�VWXGLHV��KXPDQ�VFLHQFH�IRU�D�QHZ�HUD��YROXPH����YDOXHV��REMHFWLYLW\�
DQG�WKH�JRRG�VRFLHW\��1HZ�%UXQVZLFN��7UDQVDFWLRQ�3XEOLVKHUV������E�

%XHKULQJ��:�$��� )RHOO��:�.��	�.HHQH\��5�/�� ([DPLQLQJ� HQHUJ\�HQYLURQPHQW�SROLF\�XVLQJ�GHFLVLRQ
DQDO\VLV��(QHUJ\�6\VWHPV�DQG�3ROLF\���������������������

&RDWHV�� -�� )�� $Q� RYHUYLHZ� RI� IXWXUHV� PHWKRGV�� ,Q�� 6ODXJKWHU�� 5�� �HG���� 7KH� NQRZOHGJH� EDVH� RI
IXWXUHV� VWXGLHV� YRO�� ��� RUJDQLVDWLRQV�� SUDFWLFHV�� SURGXFWV�� +DZWKRUQ� �9LFWRULD�� $XVWUDOLD��� ''0
0HGLD�*URXS��������SS��������

&RPWH��$��7KH�SRVLWLYH�SKLORVRSK\�� WUDQVO��	�HG��E\�0DUWLQHDX��+��1HZ�<RUN��$06�3UHVV������
�RULJ��������

'DWRU�� -�� )URP� IXWXUH�ZRUNVKRSV� WR� HQYLVLRQLQJ�DOWHUQDWLYH� IXWXUHV�� ,Q�� � 6ODXJKWHU�� 5�� �HG���� 7KH
NQRZOHGJH�EDVH�RI� IXWXUHV�VWXGLHV�YRO�����RUJDQLVDWLRQV��SUDFWLFHV��SURGXFWV��+DZWKRUQ��9LFWRULD�
$XVWUDOLD���''0�0HGLD�*URXS��������SS����������

YDQ� (HPHUHQ�� )�� +��� *URRWHQGRUVW�� 5�� 	� 6QRHFN� +HQNHPDQV�� )�� �HGV��� )XQGDPHQWDOV� RI
DUJXPHQWDWLRQ� WKHRU\�� $� KDQGERRN� RI� KLVWRULFDO� EDFNJURXQGV� DQG� FRQWHPSRUDU\� GHYHORSPHQWV�
0DKZDK��1HZ�-HUVH\��86$���/DZUHQFH�(UOEDXP�$VVRFLDWHV�3XEOLVKHUV�������

)H\HUDEHQG��3��$JDLQVW�PHWKRG���UG�HG��/RQGRQ��9HUVR��������RULJ��������

)RUHVWHU�� -�� &ULWLFDO� WKHRU\�� SXEOLF� SROLF\�� DQG� SODQQLQJ� SUDFWLVH�� WRZDUG� D� FULWLFDO� SUDJPDWLVP�
$OEDQ\��6WDWH�8QLYHUVLW\�RI�1HZ�<RUN�3UHVV�������
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)ULHGPDQQ��-��$�UHVSRQVH�WR�$OWVKXOHU��FRPSUHKHQVLYH�SODQQLQJ�DV�D�SURFHVV��,Q�)DOXGL��$���HG����$
5HDGHU�LQ�3ODQQLQJ�7KHRU\��/RQGRQ��3HUJDPRQ�3UHVV��������RULJ���������SS����������

*iO�� )��	�)ULF��3��3UREOHP�RULHQWHG�SDUWLFLSDWLYH� IRUHFDVWLQJ�� WKHRU\� DQG�SUDFWLFH�� )XWXUHV������
���������������

*RGHW��0��,QWURGXFWLRQ�WR�OD�SURVSHFWLYH��)XWXUHV����������������������

+DEHUPDV�� -�� 7HFKQLN� XQG�:LVVHQVFKDIW� DOV� ¶,GHRORJLH·�� �WK� HG�� )UDQNIXUW� DP�0DLQ�� 6XKUNDPS�
������RULJ��������

+DEHUPDV��-��7KHRU\�DQG�SUDFWLVH��/RQGRQ��+HLQHPDQQ�������

+DEHUPDV�� -�� 7KHRULH� GHV� .RPPXQLNDWLYHQ� +DQGHOQV�� %DQG� ��� =XU� .ULWLN� GHU� IXQNWLRQDOLVWLVFKHQ
9HUQXQIW��)UDQNIXUW�DP�0DLQ��6XKUNDPS�������

+DEHUPDV�� -�� 7KHRULH� GHV� .RPPXQLNDWLYHQ� +DQGHOQV� ,�� �QG� HG�� )UDQNIXUW� DP�0DLQ�� 6XKUNDPS�
�����

+DLOD�� <�� 	� /HYLQV�� 5��+XPDQLW\� DQG�QDWXUH�� HFRORJ\�� VFLHQFH� DQG� VRFLHW\�� /RQGRQ�� 3OXWR� 3UHVV�
�����

+D\DVKL��<��	�0RULVXJL��+�� ,QWHUQDWLRQDO�FRPSDULVRQ�RI�EDFNJURXQG�FRQFHSW�DQG�PHWKRGRORJ\�RI
WUDQVSRUWDWLRQ�SURMHFW�DSSUDLVDO��7UDQVSRUW�3ROLF\�������������������

+XPH��'��$Q�HQTXLU\�FRQFHUQLQJ�KXPDQ�XQGHUVWDQGLQJ�DQG�VHOHFWLRQV� IURP�$� WUHDWLVH�RI� KXPDQ
QDWXUH��/D�6DOOH��,OOLQRLV��86$���7KH�2SHQ�&RXUW�3XEOLVKLQJ�&RPSDQ\��������RULJ��������

+XPH��'��$�WUHDWLVH�RI�KXPDQ�QDWXUH��HG��E\�6HOE\�%LJJH��/�$��	�1LGGLWFK��3�+����QG�HG��+RQJ
.RQJ��&DOHQGURQ�3UHVV��������RULJ�������������

,QD\DWXOODK�� 6�� 'HFRQVWUXFWLQJ� DQG� UHFRQVWUXFWLQJ� WKH� IXWXUH�� SUHGLFWLYH�� FXOWXUDO� DQG� FULWLFDO
HSLVWHPRORJLHV��)XWXUHV����������������������

,QD\DWXOODK��6��&DXVDO� OD\HUHG�DQDO\VLV��SRVWVWUXFWXUDOLVP�DV�PHWKRG�� )XWXUHV������������������
����

-DPHV��:��3UDJPDWLVP��(WW�Q\WW�QDPQ�I|U�QnJUD�JDPOD�WDQNHJnQJDU��WUDQVO��5XKH��$��6WRFNKROP�
$OEHUW�%RQQLHUV���������3UDJPDWLVP��$�QHZ�QDPH�IRU�VRPH�ROG�WKRXJKWV��6ZHGLVK�HGLWLRQ��

GH�-RXYHQHO��%��7KH�DUW�RI�FRQMHFWXUH��WUDQVO��/DU\��1��/RQGRQ��:HLGHQIHOG�DQG�1LFROVRQ�������

GH� -RXYHQHO�� +�� 7KH� )XWXULEOHV� *URXS�� ,Q�� � 6ODXJKWHU�� 5�� �HG���� 7KH� NQRZOHGJH� EDVH� RI� IXWXUHV
VWXGLHV� YRO�� ��� RUJDQLVDWLRQV�� SUDFWLFHV�� SURGXFWV�� +DZWKRUQ� �9LFWRULD�� $XVWUDOLD��� ''0� 0HGLD
*URXS��������SS�������



��

-XQJN�� 5�� 	� 0�OOHUW�� 1�� 5�� 7XOHYDLVXXVYHUVWDDW�� .lVLNLUMD� GHPRNUDWLDQ� HOY\WWlPLVHQ
PDKGROOLVXXNVLVWD�� WUDQVO�� 9DDUD�� .�� .DUNNLOD� �)LQODQG��� .HVNLQlLVHQ� 6LYLVW\NVHQ� 6HXUD� ²� 6XRPHQ
/DWDDPR���������=XNXQIWVZHUNVWlWWH��)LQQLVK�WUDQVODWLRQ��

.DPSSLQHQ�� 0��� 5DLYROD�� 3��� -RNLQHQ�� 3�� 	� .DUOVVRQ�� +�� 5LVNLW� \KWHLVNXQQDVVD�� 0DDOOLNRW� MD
DVLDQWXQWLMDW� SllW|VWHQ� WHNLM|LQl�� 7DPSHUH��*DXGHDPXV�������� �5LVNV� LQ� VRFLHW\�� OD\�SHUVRQV� DQG
SURIHVVLRQDOV�DV�GHFLVLRQ�PDNHUV��LQ�)LQQLVK��

.HVNLQHQ�� $�� 7RZDUGV� XVHU� HPSRZHUPHQW�� RQ� GHYHORSPHQW� RI� XWLOLVDWLRQ� RI� LQIRUPDWLRQ� DQG
FRPPXQLFDWLRQV�WHFKQRORJ\�LQ�GHFLVLRQ�PDNLQJ�RI�DGPLQLVWUDWLRQV��6WXGLD�3ROLWLFD�7DPSHUHQVLV�1R�
���7DPSHUH��)LQODQG���8QLYHUVLW\�RI�7DPSHUH�������

.RNNDULQHQ��9��$XWRNDQWD��MD�OLLNHQQH�HQQXVWHLWD�HUlLVVl�PDLVVD��7LHODLWRNVHQ�VHOYLW\NVLl���������
+HOVLQNL�� 7LHKDOOLWXV�� ������ �)RUHFDVWV� RI� DXWRPRELOH� VWRFN� DQG� WUDIILF� LQ� VHOHFWHG� FRXQWULHV�� LQ
)LQQLVK��

.UDXV��0��(QHUJ\�IRUHFDVWLQJ��WKH�HSLVWHPRORJLFDO�FRQWH[W��)XWXUHV����������������������

.XKQ��7�6��7KH�VWUXFWXUH�RI�VFLHQWLILF�UHYROXWLRQV��LQWHUQDWLRQDO�HQF\FORSHGLD�RI�XQLILHG�VFLHQFH��YRO�
,,��QR������QG�HG��&KLFDJR��7KH�8QLYHUVLW\�RI�&KLFDJR�3UHVV��������RULJ��������

.XKQ��7�6��5HIOHFWLRQV�RQ�P\�FULWLFV��,Q��/DNDWRV��,��	�0XVJUDYH��$���HGV���&ULWLFLVP�DQG�WKH�JURZWK
RI�NQRZOHGJH��&DPEULGJH��&DPEULGJH�8QLYHUVLW\�3UHVV��������RULJ���������SS����������

.XXVL�� 2�� ([SHUWLVH� LQ� WKH� IXWXUH� XVH� RI� JHQHULF� WHFKQRORJLHV�� HSLVWHPLF� DQG� PHWKRGRORJLFDO
FRQVLGHUDWLRQV� FRQFHUQLQJ� 'HOSKL� VWXGLHV�� $FWD� 8QLYHUVLWDWLV� 2HFRQRPLFDH� +HOVLQJLHQVLV� $�����
'RFWRUDWH�GLVVHUWDWLRQ��+HOVLQNL��+HOVLQNL�6FKRRO�RI�(FRQRPLFV�DQG�%XVLQHVV�$GPLQLVWUDWLRQ�������

/DV]OR�� (�� $� 3KLORVRSKLFDO� SRVWVFULSW�� )XWXUD� ������ ������ ������� �$Q� ([HUSW� IURP� /DV]OR�� (�
(YROXWLRQ��WKH�JUDQG�V\QWKHVLV��%RVWRQ��1HZ�6FLHQFH�/LEUDU\��������

/HH��.��6RFLDO�SKLORVRSK\�DQG�HFRORJLFDO�VFDUFLW\��3DGVWRZ��&RUQZDOO��8.���5RXWOHGJH�������

/HLEQL]��*�:�� 7KH�PRQDGRORJ\� DQG� RWKHU� SKLORVRSKLFDO�ZULWLQJV�� WUDQVO�� E\� /DWWD�� 5��1HZ� <RUN�
*DUODQG� 3XEOLVKLQJ�� ����� �RULJ�� ������ WKH� RULJLQDO� YHUVLRQ� RI� ¶/D�0RQDGRORJLH·� ZDV� ZULWWHQ� LQ
)UHQFK������ZLWKRXW�D�WLWHO��

0DODVND��3��$�IXWXUHV�UHVHDUFK�RULHQWHG�RXWOLQH�RI�D�SRVW�PRGHUQ�LGHD�RI�SURJUHVV��)XWXUHV������
IRUWKFRPLQJ�

0DODVND��3��	�+ROVWLXV��.��9LVLRQDU\�0DQDJHPHQW��)RUHVLJKW���������������������

0DQQHUPDD��0��)XWXUHV�UHVHDUFK�DQG�VRFLDO�GHFLVLRQ�PDNLQJ��DOWHUQDWLYH�IXWXUHV�DV�D�FDVH�VWXG\�
)XWXUHV����������������������

0DQQHUPDD��0��,Q�VHDUFK�RI�DQ�HYROXWLRQDU\�SDUDGLJP�IRU�IXWXUHV�UHVHDUFK��)XWXUHV�������������
��������



��

0DU[��.��&DSLWDO��D�FULWLTXH�RI�SROLWLFDO�HFRQRP\��9RO�����HG��E\�(QJHOV��)��0RVFRZ��/DZUHQFH�	
:LVKDUW�������

0DVLQL��(��%��:K\�IXWXUHV�VWXGLHV"�/RQGRQ��*UH\�6HDO�������

0HULVW|�� 7�� 6NHQDDULRW\|VNHQWHO\� \ULW\NVHQ� MRKWDPLVHVVD�� $FWD� )XWXUD� )HQQLFD� 1R� ��� +HOVLQNL�
)LQQLVK�6RFLHW\�IRU�)XWXUHV�6WXGLHV�	�9$3.�.XVWDQQXV���������6FHQDULRV�LQ�VWUDWHJLF�PDQDJHPHQW�
GRFWRUDWH�GLVVHUWDWLRQ��LQ�)LQQLVK��6XPPDU\�LQ�(QJOLVK��

1LLQLOXRWR�� ,�� 3UDJPDWLVPL�� ,Q�� 1LLQLOXRWR�� ,�� 	� 6DDULQHQ�� (�� �HGV��� 9XRVLVDWDPPH� ILORVRILD�� -XYD
�)LQODQG���:HUQHU�6|GHUVWU|P�2VDNH\KWL|��������SS����������3UDJPDWLVP��LQ�)LQQLVK��

1\ERUJ��.��	�6SDQJHQ��,��&RVW�EHQHILW�DQDO\VLV�DQG�WKH�GHPRFUDWLF�LGHDO��1RUGLF�-RXUQDO�RI�3ROLWLFDO
(FRQRP\��������������������

3HLUFH��&�6��7KH� HVVHQWLDO�3HLUFH�� VHOHFWHG�SKLORVRSKLFDO�ZULWLQJV�� YROXPH��� ������������� (G�� E\
WKH�3HLUFH�(GLWLRQ�3URMHFW��%ORRPLQJWRQ�DQG�,QGLDQDSROLV��,QGLDQD�8QLYHUVLW\�3UHVV�������

3RSSHU��.��5��7KH�SRYHUW\�RI�KLVWRULFLVP��/RQGRQ��5RXWOHGJH�	�.HJDQ�3DXO�������

3RSSHU��.��5��7KH�RSHQ�VRFLHW\�DQG�LWV�HQHPLHV��YRO��LL�WKH�KLJK�WLGH�RI�SURSKHF\��+HJHO��0DU[�DQG
WKH�DIWHUPDWK���WK�HG��/RQGRQ��5RXWOHGJH�	�.HJDQ�3DXO�������

3ULJRJLQH�� ,��	� 6WHQJHUV�� ,��2UGHU� RXW� RI� FKDRV��PDQ·V� QHZ�GLDORJXH�ZLWK� QDWXUH�� %RXOGHU��1HZ
6FLHQFH�/LEUDU\�������

4XLQH�� :�� 9�� 2�� :RUG� DQG� REMHFW�� 1HZ� <RUN�� 7KH� 7HFKQRORJ\� 3UHVV� RI� 7KH� 0DVVDFKXVHWWV
,QVWLWXWH�RI�7HFKQRORJ\�	�-RKQ�:LOH\�	�6RQV�������

5DYHW]��-�5��7KH�VFLHQFH�RI�¶ZKDW�LI"·��)XWXUHV����������������������

5HVFKHU��1��0HWKRGRORJLFDO�SUDJPDWLVP��D�V\VWHPV�WKHRUHWLF�DSSURDFK�WR�WKH�WKHRU\�RI�NQRZOHGJH�
%ULVWRO��%DVLO�%ODFNZHOO�������

5LQHU��5��'��'RLQJ�IXWXUHV�UHVHDUFK�²�DQWKURSRORJLFDOO\��)XWXUHV����������������������

5RUW\��5��3KLORVRSK\�DQG�WKH�PLUURU�RI�QDWXUH��2[IRUG��%DVLO�%ODFNZHOO�������

5RUW\��5��&RQVHTXHQFHV�RI�SUDJPDWLVP��0LQQHDSROLV��7KH�+DUYHVWHU�3UHVV�������

5RVWRZ�� :�:�� 7KH� VWDJHV� RI� HFRQRPLF� JURZWK� ²� D� QRQ�FRPPXQLVW� PDQLIHVWR�� &DPEULGJH�
&DPEULGJH�8QLYHUVLW\�3UHVV�������

5XELQ��$��*URZLQJ�XS�LQ�VRFLDO�WUDQVLWLRQ��LQ�VHDUFK�RI�D�ODWH�PRGHUQ�LGHQWLW\��$QQDOHV�8QLYHUVLWDWLV
7XUNXHQVLV�%������'RFWRUDWH�GLVVHUWDWLRQ��7XUNX��)LQODQG���8QLYHUVLW\�RI�7XUNX�������

6FKZDU]�� %��� 6YHGLQ�� 8�� 	�:LWWURFN�� %��0HWKRGV� LQ� IXWXUHV� VWXGLHV�� SUREOHPV� DQG� DSSOLFDWLRQV�
%RXOGHU��&RORUDGR��86���:HVWYLHZ�3UHVV�������



��

6ODWRQ�� &�� '�� 	� %HFNHU�� 7�� 'HPRFUDF\� EH\RQG� WKH� LQIRUPDWLRQ� DJH�� ��VW� FHQWXU\� SROLWLFDO
FRPPXQLFDWLRQ��)RUHVLJKW���������������������

6ODXJKWHU�� 5�� &ULWLFDO� IXWXULVP� DQG� FXUULFXOXP� UHQHZDO�� LPSOLFDWLRQV� IRU� VHFRQGDU\� FXUULFXOD� LQ
(QJODQG�DQG�:DOHV��'RFWRUDWH�WKHVLV��8QLYHUVLW\�RI�/DQFDVWHU�������

6ODXJKWHU��5��5HFRYHULQJ�WKH�IXWXUH��&OD\WRQ��*UDGXDWH�6FKRRO�RI�(QYLURQPHQWDO�6FLHQFHV��0RQDVK
8QLYHUVLW\�������

7DSLR��3��)URP�WHFKQRFUDF\�WR�SDUWLFLSDWLRQ"�SRVWLYLVW��UHDOLVW�DQG�SUDJPDWLVW�SDUDGLJPV�DSSOLHG�WR
WUDIILF�DQG�HQYLURQPHQWDO�SROLF\�IXWXUHV�UHVHDUFK�LQ�)LQODQG��)XWXUHV����������������������

7DSLR�� 3�� 'LVDJJUHJDWLYH� SROLF\� 'HOSKL�� XVLQJ� FOXVWHU� DQDO\VLV� DV� D� WRRO� IRU� V\VWHPDWLF� VFHQDULR
IRUPDWLRQ��7HFKQRORJLFDO�)RUHFDVWLQJ�DQG�6RFLDO�&KDQJH���)RUWKFRPLQJ�������

7KRPSVRQ�� -�� %��8QLYHUVDO� SUDJPDWLFV�� ,Q� 7KRPSVRQ�� -�� %�� 	� +HOG�� '�� �HGV���+DEHUPDV�� FULWLFDO
GHEDWHV��+RQJ�.RQJ��7KH�0,7�3UHVV��������SS����������

7XUQHU��-��3RVLWLYLVP��,Q��(QF\FORSHGLD�RI�VRFLRORJ\��YRO�����1HZ�<RUN��0DFPLOODQ��������SS�������
�����

7XURII��0��7KH�SROLF\�'HOSKL��,Q��/LQVWRQH��+��$��	�7XURII��0���HGV����7KH�'HOSKL�PHWKRG��WHFKQLTXHV
DQG�DSSOLFDWLRQV��'RQ�0LOOV��$GGLVRQ�:HVOH\�3XEOLVKLQJ�&RPSDQ\��������SS���������

7|WW|��3��$XJXVWH�&RPWH�²�SRVLWLYLVPLQ� LVl�� ,Q��*URQRZ�� -��	�1RUR��$��	�7|WW|�� 3��� 6RVLRORJLDQ
NODVVLNRW��7DPSHUH��*DXGHDPXV��������SS����������$XJXVWH�&RPWH�²�WKH�IDWKHU�RI�SRVLWLYLVP��LQ
)LQQLVK��

9LKHUl��0�/�� ,KPLQHQ� WLHWR\KWHLVNXQQDVVD�²�NDQVDODLVWHQ�YLHVWLQWlYDOPLXGHW�NDQVDODLV\KWHLVNXQQDQ
PDKGROOLVWDMDQD�� 7XUNX� �)LQODQG��� 3XEOLFDWLRQV� RI� WKH� 7XUNX� 6FKRRO� RI� (FRQRPLFV� DQG� %XVLQHVV
$GPLQLVWUDWLRQ�� 6HULHV� $��������� ������ �3HRSOH� DQG� LQIRUPDWLRQ� VRFLHW\� ²� WKH� FLWL]HQ·V
FRPPXQLFDWLRQ�VNLOOV�DQG�WKH�RSHQLQJ�RI�QHZ�SURVSHFWV�IRU�WKH�FLYLO�VRFLHW\��LQ�)LQQLVK��6XPPDU\�LQ
(QJOLVK��

:DUN��0��7HFK�QRLU�FLQHPD�DQG�WKH�¶WHFKQR�IHDU·�FXOWXUH��,Q���6ODXJKWHU��5���HG����7KH�NQRZOHGJH
EDVH�RI�IXWXUHV�VWXGLHV�YRO�����2UJDQLVDWLRQV��SUDFWLFHV��SURGXFWV��+DZWKRUQ��9LFWRULD��$XVWUDOLD��
''0�0HGLD�*URXS��������SS����������

YRQ� :ULJKW�� *�� +�� 3UDFWLFDO� UHDVRQ�� SKLORVRSKLFDO� SDSHUV�� YROXPH� ,�� 3DGVWRZ�� %DVLO� %ODFNZHOO�
�����



��

35(9,286�7878�38%/,&$7,216

.DVNLQHQ�� -XKD� ������� .XQWLHQ� \PSlULVW|EDURPHWUL� ²� LQGLNDDWWRULMlUMHVWHOPl� NXQWLHQ
\PSlULVW|SROLLWWLVHVWD�HGLVW\PLVHVWl��7XWX�MXONDLVXMD���������7XOHYDLVXXGHQ� WXWNLPXVNHVNXV�
7XUXQ�NDXSSDNRUNHDNRXOX�����V�

.DLYR�RMD�� -DUL� 	� 5DMDPlNL�� 5LVWR� ������� 6XRPDODLVWHQ� FKDUWHU�PDWNXVWDPLVHW� 9lOLPHUHQ� DOXHHOOH
YXRVLQD������������WUHQGL��MD�VXKGDQQHNHKLW\NVHQ�DQDO\\VL�VHNl�PDUNNLQDNHKLW\VWl�NRVNHYLD
WLODVWROOLVLD�SHUXVWDUNDVWHOXMD�� 7XWX�MXONDLVXMD���������7XOHYDLVXXGHQ� WXWNLPXVNHVNXV��7XUXQ
NDXSSDNRUNHDNRXOX�����V�

.DVNLQHQ�� -XKD� ������� .XQWLHQ� \PSlULVW|EDURPHWUL� ²� K\YlQ� LQGLNDDWWRULMlUMHVWHOPlQ� SHUXVWHHW�
0HWRGLQHQ� KDUMRLWXV�� 7XWX�MXONDLVXMD� �������� 7XOHYDLVXXGHQ� WXWNLPXVNHVNXV�� 7XUXQ
NDXSSDNRUNHDNRXOX������V�

.DLYR�RMD�� -DUL� ������� $VLDQWXQWLMDNlVLW\NVLl� WLHWR\KWHLVNXQQDQ� WXOHYDVWD� NHKLW\NVHVWl�� 7XWX�
MXONDLVXMD���������7XOHYDLVXXGHQ�WXWNLPXVNHVNXV��7XUXQ�NDXSSDNRUNHDNRXOX�����V�

.DLYR�RMD�� -DUL� 	� 5DMDPlNL�� 5LVWR� ������� 9DOXXWWDNXUVVL� MD� VXKWHHOOLQHQ� KLQWDWDVR� XONRPDDODLVWHQ
PDWNDLOLMRLGHQ� \|S\PLVWUHQGLHQ� PXRNNDDMDQD�� 9DOXXWWDNXUVVLHQ� MD� VXKWHHOOLVHQ� KLQWDWDVRQ
\KWH\GHW� ��� XONRPDDQ� PDWNDLOLMRLGHQ� \|S\PLVHHQ� 6XRPHVVD� YXRVLQD� ����������� 7XWX�
MXONDLVXMD���������7XOHYDLVXXGHQ�WXWNLPXVNHVNXV��7XUXQ�NDXSSDNRUNHDNRXOX�����V�

2WURQHQ�� 0HUMD� ������� 9HUWDLOXWXWNLPXV� WLHWRWHNQRORJLD\ULW\VWHQ� \PSlULVW|DVLRLGHQ� KRLGRVWD� MD
NlVLW\NVLVWl� NHVWlYlQ� NHKLW\NVHQ� WLHWR\KWHLVNXQQDVWD�� (ULFVVRQ�� 0RWRUROD� MD� 1RNLD�� 7XWX�
MXONDLVXMD���������7XOHYDLVXXGHQ�WXWNLPXVNHVNXV��7XUXQ�NDXSSDNRUNHDNRXOX�����V�

7DSLR�� 3HWUL� ������� 6FHQDULRV� IRU� 7UDIILF� &2�� 3ROLF\� LQ� )LQODQG� IRU� ������ 7XWX� SXEOLFDWLRQV
�������� )LQODQG� )XWXUHV� 5HVHDUFK� &HQWUH�� 7XUNX� 6FKRRO� RI� (FRQRPLFV� DQG� %XVLQHVV
$GPLQLVWUDWLRQ�����S�

/XXNNDQHQ�-\UNL��.DLYR�RMD�-DUL��9HKPDV�-DUPR�	�7LUNNRQHQ�-XKDQL��������&OLPDWH�FKDQJH�SROLF\
RSWLRQV� IRU� WKH� (XURSHDQ� 8QLRQ�� DQDO\VHV� RI� HPLVVLRQ� WUHQGV� DQG� &2�� HIILFLHQF\�� 7XWX
SXEOLFDWLRQV� �������� )LQODQG� )XWXUHV� 5HVHDUFK� &HQWUH�� 7XUNX� 6FKRRO� RI� (FRQRPLFV� DQG
%XVLQHVV�$GPLQLVWUDWLRQ�����S�


