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$%675$&7��,Q�WKH�FRQWH[W�RI�JOREDOL]DWLRQ��LQGLJHQRXV�HGXFDWLRQDO
V\VWHPV�RI�HQGDQJHUHG�FXOWXUHV�DUH�IDFHG�ZLWK�H[WLQFWLRQ��%LRORJLVWV
UHFRJQL]H� WKDW� ELRGLYHUVLW\� LV� GHSHQGHQW� XSRQ� VXVWDLQLQJ� DQG
SURPRWLQJ�NQRZOHGJH�DQG�YDOXHV�RI�LQGLJHQRXV�FXOWXUHV��(GXFDWLRQ
UHVHDUFKHUV� KDYH� D� VLPLODU� UHVSRQVLELOLW\� ²� WR� SURPXOJDWH
HGXFDWLRQDO� GLYHUVLW\� EHIRUH� VHYHUDO� WKRXVDQG� \HDUV� RI� YDOXDEOH
HGXFDWLRQDO�NQRZOHGJH�LV�H[WLUSDWHG��7KLV�SDSHU�SUHVHQWV�WKH�.HL\R
RI�.HQ\D�ZKR�KDYH�D�ULFK�HGXFDWLRQDO�V\VWHP��,WV�IRFXV�LV�RQ�DQ
LQGLJHQRXV�JDPH��.HFKXL��XVLQJ�FDOFXODWLRQV�WR�VKDUSHQ�\RXU�PLQG��
EDVHG�RQ�FDWWOH�UDLGLQJ��DQG�WKH�.HL\RV·�XVH�RI�WKH�JDPH�IRU�OHDUQLQJ
PL[HG�VWUDWHJ\�EDVHG�SUREDELOLVWLF�SUREOHP�VROYLQJ��.HFKXL�PD\
DOVR�KDYH�LQWHUQDWLRQDO�SRWHQWLDO�IRU�WHDFKLQJ�SUREDELOLVWLF�SUREOHP
VROYLQJ� LQ� FRQWHPSRUDU\� PDWKHPDWLFV� DQG� VFLHQFH�� HVSHFLDOO\
JHQHWLFV��

.(<:25'6�� &DWWOH� UDLGLQJ�� FXOWXUDO� H[WLQFWLRQ�� JHQHWLFV�
LQGLJHQRXV�HGXFDWLRQ��.DOHQMLQ��.HFKXL�JDPH��.HL\R��.HQ\D�
PDWKHPDWLFV��SUREOHP�VROYLQJ�

,Q�WKH�GDZQ�RI�D�QHZ�PLOOHQQLXP��HFRQRPLFDOO\�GRPLQDQW�FXOWXUHV�DUH
HPSKDVL]LQJ�WKDW�WHFKQRORJLFDO�JOREDOL]DWLRQ��IUDPHG�LQ�WKHLU�DJHQGDV�
LV�HVVHQWLDO�WR�HYHU\�1DWLRQ·V�VXUYLYDO��$�SUREOHP�LV�WKDW�DW�D�PXFK�PRUH
IXQGDPHQWDO�OHYHO�RI�VXUYLYDO��LQGLJHQRXV�NQRZOHGJH�V\VWHPV�DQG�RQH�
KDOI�WKH�ZRUOG·V�������ODQJXDJHV��������DUH�HQGDQJHUHG�DQG�����DUH
FRQVLGHUHG� G\LQJ�� DUH� IDFLQJ� UDSLG� H[WLUSDWLRQ� �%UHQ]LQJHU�� �����
.UDXVV�������:DVV���������$QG��JLYHQ�WKH�SUHVHQW�DJHQGD�IRU�WKH�UDSLG
WHFKQRORJLFDO�JOREDOL]DWLRQ�RI�NQRZOHGJH�WKDW�LV�WDNLQJ�SODFH��IXUWKHU
MHRSDUG\�DQG�VWUHVV�DUH�EHLQJ�SODFHG�RQ�RXU�JOREDO�FXOWXUDO�KHULWDJH�
:KHWKHU� LQWHQWLRQDO� RU� QRW�� WKH� ZRUOG·V� H[SRQHQWLDOO\� JURZLQJ
FRPSXWHUL]HG� NQRZOHGJH� EDVH� DQG� LQIRUPDWLRQ� LV� FRPPHUFLDOO\
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FRQWUROOHG�DQG� IRFXVHV� RQ�:HVWHUQ� HFRQRPLF� LQWHUHVWV��+HQFH�� LQ� LWV
FXUUHQW� IRUP�� FXOWXUHV� DUH� QHLWKHU� HTXDOO\� YDOXHG�� QRU� DUH� WKHUH
DGHTXDWH�SURYLVLRQV�IRU�HTXLW\�LQ�WKLV�QHZ�JOREDOL]DWLRQ�VWUXFWXUH��&R[�
������

+RZHYHU��LI�LQ�WKH�SURFHVV�RI�JOREDOL]DWLRQ��FRPSXWHU�WHFKQRORJLHV
DUH�XVHG�GHFRURXVO\�DQG�FDQ�ILQG�D�FXOWXUDO�ILW��WKH\�PD\�VHUYH�DV�DQ
LQWHJUDO� FRPSRQHQW� IRU� RIIHULQJ� VROXWLRQV� DQG� VDYLQJ� HQGDQJHUHG
FXOWXUHV�� UDWKHU� WKDQ� VHUYLQJ� DV� SUREOHPDWLF� DJHQWV� DLGLQJ� LQ� WKHLU
GHPLVH��,Q�WKLV�UHJDUG��LW�LV�LPSHUDWLYH�WKDW�HGXFDWLRQDO�GLYHUVLW\�DV
ZHOO� DV� ELRGLYHUVLW\� EH� DSSUHFLDWHG�� XQGHUVWRRG�� PDLQWDLQHG�� DQG
SURPRWHG�JOREDOO\�VXFK�WKDW�DOO�SHRSOHV�DUH�DOORZHG�WR�H[LVW��DQG�FR�
H[LVW��KDUPRQLRXVO\��%UD\��&ODUN��	�6WHSKHQV��������&R[��������*HUGHV�
������������+HVV��������6DPRII���������,QGHHG��LQGLJHQRXV�FXOWXUHV�DQG
FXOWXUDO�LGHQWLWLHV�DUH�DJUHHG�XSRQ�WR�EH�IXQGDPHQWDO�KXPDQ�ULJKWV
�$\WRQ�6KHQNHU��������DQG�JOREDO�WHFKQRORJ\�VKRXOG�EH�XVHG�HIIHFWLYHO\
WR�KHOS�SURPRWH�WKHVH�LQGLJHQRXV�NQRZOHGJH�EDVHV��$FFRUGLQJO\��UDWKHU
WKDQ�FUHDWLQJ�DQ�HGXFDWLRQ�PRQROLWK�EDVHG�RQ�LGHDOL]HG�FRQIRUPLW\�WR
RQH� VHW� RI� LQWHUQDWLRQDO� VWDQGDUGV� �H�J��� 7KLUG� ,QWHUQDWLRQDO
0DWKHPDWLFV�DQG�6FLHQFH�6WXG\�²�7,066���������LW�LV�QHFHVVDU\�WKDW
HGXFDWLRQ� EH� LQFOXVLYH� RI� GLYHUVH� WKLQNLQJ�� $OWHUQDWLYH� HGXFDWLRQDO
YLHZV� QHHG� WR� EH� FRQWLQXRXVO\� H[DPLQHG� DQG� WKHLU� ZRUWKZKLOH
FRQWULEXWLRQV�SURPXOJDWHG��$QG��VXEVHTXHQWO\��LQGLJHQRXV�NQRZOHGJH
V\VWHPV�DQG�YDOXHV�PD\�EH�UHFRJQL]HG�DV�JOREDO�UHVRXUFHV��UDWKHU�WKDQ
EHLQJ�YLHZHG�DV�DQWLTXDWHG�DQG�ORFDOL]HG�SULPLWLYH�OLDELOLWLHV�

,Q�$IULFD��UHPQDQWV�IURP�WKH�FRORQLDO�SHULRG�DQG�D�JHQHUDO�ODFN�RI
YLDEOH�UHVHDUFK�WKDW�FDQ�LQIRUP�HGXFDWLRQDO�DQG�VRFLDO�WUDQVIRUPDWLRQ
FRQWLQXH�WR�FKDOOHQJH�WKH�FRQWLQHQW�DV�ZH�HPEUDFH�WKH���VW�FHQWXU\�
3UREOHPV� FXUUHQWO\� IDFLQJ� .HQ\DQV� ZLWK� UHJDUG� WR� WKH� FRXQWU\·V
HGXFDWLRQDO�V\VWHP�DQG�FXUULFXODU�PRWLIV��7RWDOO\�,QWHJUDWHG�4XDOLW\
4XDOLW\�(GXFDWLRQ�DQG�7UDLQLQJ�²�7,4(7��������SURYLGH�RQH�PRUH�YLYLG
H[DPSOH�WKDW�LV�FHUWDLQO\�QRW�XQLTXH�ZLWKLQ�$IULFD��VHH�6DPRII��������
:LWK�WKH�UHSODFHPHQW�RI�D�%ULWLVK���������V\VWHP��ILUVW�LQWURGXFHG�LQ
������(VKLZDQL��������DQG�UHLQWURGXFHG�LQ�������6KLXQGX�	�2PXODQGR�
�������ZLWK� WKH� FXUUHQW� FRQWURYHUVLDO�&DQDGLDQ�8QLWHG�6WDWHV� �����
V\VWHP�LQWURGXFHG�LQ�������(VKLZDQL��������SDUDOOHOHG�ZLWK�FRQWLQXRXV
FXUULFXODU�DGMXVWPHQWV��LW�LV�GpMj�YX��$IWHU�D����\HDU�WHQXUH��.HQ\DQ
HGXFDWLRQDO�SROLF\�GLUHFWLYHV�DUH�FRQVLGHUHG�WR�EH�LQ�D�FULVLV�VWDWH�DQG
RQFH�DJDLQ�DUH�EHLQJ�UHYDPSHG��$GXGD���������$OWKRXJK�WKH�LQWHQW�RI
RXU�UHVHDUFK�EHJDQ�SULRU�WR�.HQ\D·V�FXUUHQW�GLOHPPD��RXU�FRQFOXVLRQV
FRPH� DW� DQ� RSSRUWXQH� WLPH� ZKHQ� .HQ\DQV� DUH� ORRNLQJ� IRU� D� QHZ
GLUHFWLRQ��



.(,<2�&$77/(�5$,',1*��.(&+8,�0$7+(0$7,&6�$1'�6&,(1&( ��

,Q�WKLV�VWXG\��WKHUH�ZHUH�IRXU�UHVHDUFK�IRFL��
�� WR�H[DPLQH�DQ�LQGLJHQRXV�.HL\R��D�.DOHQMLQ�HWKQLF�JURXS�LQ�.HQ\D�

PDWUL[�JDPH��.HFKXL��XVLQJ�FDOFXODWLRQV�WR�VKDUSHQ�\RXU�PLQG��WKDW
UHTXLUHV�XVH�RI�FRQFHSWV�IRU�FRXQWLQJ��HVWLPDWLRQ��DQG�SUREDELOLW\�

�� WR�GHFRGH�WKH�KLVWRULFDO�FXOWXUDO�FRQWH[W�RI�WKH�JDPH��
�� WR�DVVHVV�FXOWXUDOO\�EDVHG�FRJQLWLYH�VWUDWHJLHV�XVHG�LQ�SOD\LQJ�WKH

JDPH��DQG��
�� WR�DVFHUWDLQ�VSHFLILF�FRQQHFWLRQV�WR�FODVVURRP�EDVHG�WUDQVPLVVLRQ

JHQHWLFV��PDWKHPDWLFV��SUREOHP�VROYLQJ��HVSHFLDOO\� LQ�UHODWLRQ�WR
FRPSXWHU�JHQHUDWHG�RSHQ�HQGHG�SUREOHPV��

:KLOH�FRQGXFWLQJ�WKLV�VWXG\��LW�ZDV�UHDOL]HG�WKDW�.HL\R�HGXFDWLRQ�ZDV
DOVR� XQGRFXPHQWHG�� &RQVHTXHQWO\�� WKLV� SDSHU� SUHVHQWV� �D�� DQ
LQWURGXFWLRQ� WR� LQGLJHQRXV� .HL\R� HGXFDWLRQ�� �E�� D� GHVFULSWLRQ� RI
VWUDWHJLHV�XVHG�LQ�FDWWOH�UDLGLQJ���F��D�GHVFULSWLRQ�DQG�UXOHV�IRU�.HFKXL�
�G��VWUDWHJLHV�.HL\R�VHFRQGDU\�VFKRRO�VWXGHQWV�XVH�LQ�SOD\LQJ�WKH�JDPH�
DQG�� �H�� D� VXPPDU\�RI�.HL\R� VHFRQGDU\� VWXGHQWV·� VXFFHVV� LQ� VROYLQJ
WH[WERRN�YHUVXV�FRPSXWHU�JHQHUDWHG�WUDQVPLVVLRQ�JHQHWLFV�SUREOHPV�

7KH�VLJQLILFDQFH�RI�WKLV�UHVHDUFK�OLHV�SULPDULO\�LQ�LWV�GLUHFW�FRQFHUQ
ZLWK� WKH� FXUUHQW� GDQJHUV� RI� FXOWXUDO� H[WLQFWLRQ� DV�ZHOO� DV� EHLQJ� DQ
LQLWLDWLYH�WR�GHYHORS�D�QHZ�ZD\�RI�FRQFHSWXDOL]LQJ�LQWHJUDWLYH�HGXFDWLRQ
WKDW� LV� LQGLJHQRXV� WR� $IULFD�� DQG� IRU� .HQ\D�� LQ� SDUWLFXODU�� (TXDOO\
VLJQLILFDQW�LV�WKDW�WKLV�VWXG\�RIIHUV�D�GHHSHU�XQGHUVWDQGLQJ�LQWR�WKH
QDWXUH� RI� OHDUQLQJ�PDWKHPDWLFV�SUREOHP�VROYLQJ� WKURXJK�D� FXOWXUDO
SHUVSHFWLYH�DV�HPEHGGHG�LQ�DQ�LQGLJHQRXV�JDPH��.HFKXL��7KH�JDPH�KDV
LWV�RULJLQV�LQ�WUDGLWLRQDO�FDWWOH�UDLGLQJ��D�KLJKO\�UHJDUGHG�HQWHUSULVH
DPRQJ�(DVW�$IULFDQ�SDVWRUDOLVWV��$QGHUVRQ��������&��0XUHL��SHUVRQDO
FRPPXQLFDWLRQ��-XO\�����������)OHLVKHU���������*LYHQ�WKH�EDFNJURXQG
RI�FXUUHQW�.HQ\DQ�HGXFDWLRQDO�UHIRUP��WKLV�VWXG\�DGYRFDWHV�WKDW�.HFKXL
EH� XWLOL]HG� LQ� .HQ\D·V� IRUPDO� QDWLRQDO� VFLHQFH� DQG� PDWKHPDWLFV
VHFRQGDU\�FXUULFXOD�DV�D�FXOWXUDOO\�VLJQLILFDQW�DQG�FUHGLEOH�LQGLJHQRXV
JDPH� IRU� H[SORULQJ� DQG� OHDUQLQJ� DERXW�PDWKHPDWLFV�JHQHWLFV�EDVHG
SUREOHP� VROYLQJ�� 0DWKHPDWLFV� DQG� WUDQVPLVVLRQ� JHQHWLFV� SUREOHP
VROYLQJ�UHTXLUH�XVH�RI�LQGXFWLYH�VWUDWHJLHV�DQDORJRXV�WR�WKRVH�XWLOL]HG�LQ
SOD\LQJ�.HFKXL��7KHUH�DUH�QR�NQRZQ�VWXGLHV�OLQNLQJ�VWXGHQWV·�XVH�RI
VWUDWHJLHV� IRU� VROYLQJ� PDWKHPDWLFV� DQG� VFLHQFH� �LQ� WKLV� FDVH
WUDQVPLVVLRQ�JHQHWLFV��SUREOHPV�LQ�UHODWLRQ�WR�DQ�LQGLJHQRXV�$IULFDQ
JDPH�

,Q�WKH�FRQWH[W�RI�WKLV�VWXG\��WKH�GRFXPHQWDWLRQ��SUHVHUYDWLRQ��DQG
SURPRWLRQ�RI� LQGLJHQRXV�HGXFDWLRQDO�V\VWHPV��YLV�j�YLV�FXOWXUHV�DQG
ODQJXDJHV��DUH�YLHZHG�DV�FULWLFDOO\�LPSRUWDQW�DV�ELRORJLVWV·�UHFRJQLWLRQ
IRU�WKH�OLQNDJH�RI�LQGLJHQRXV�NQRZOHGJH�V\VWHPV�WR�VSHFLHV�SUHVHUYDWLRQ
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�&R[��������)UDWNLQ��������*ROGVFKPLGW��������-XPD��������3ORWNLQ�
������DQG�SUHYHQWLRQ�RI�LQGLJHQRXV�FURS�H[WLQFWLRQV��1DWLRQDO�5HVHDUFK
&RXQFLO���������,Q�WKLV�IUDPH�RI�WKLQNLQJ��WKH�LQWHQW�RI�WKLV�VWXG\�LV�QRW
RQO\�WR�SUHVHUYH�WKH�.HL\R�SHRSOH·V�JDPH�RI�.HFKXL�IRU�XVH�LQ�WHDFKLQJ
DQG�OHDUQLQJ�VFLHQFH�DQG�PDWKHPDWLFV�LQ�.HQ\D·V�VFKRROV��EXW�DOVR�IRU
KLVWRULFDO�SUHVHUYDWLRQ�RI�.HL\R�FXOWXUH��%HVLGHV��.HFKXL�PD\�KDYH�WKH
SRWHQWLDO� WR� RIIHU� RWKHU� FXOWXUHV� D� JDPH� RI� SUREDELOLW\� IRU� KHOSLQJ
VWXGHQWV� WR� OHDUQ� PDWKHPDWLFV� DQG� WUDQVPLVVLRQ� JHQHWLFV�� )LQDOO\�
.HL\R� ODQJXDJH� LV�XQZULWWHQ�DQG��DV�VXFK�� WKLV� VWXG\�UHSUHVHQWV�DQ
DWWHPSW�WR�IRUPDOL]H�.HL\R�YRFDEXODU\�LQ�D�ZULWWHQ�IRUP�WR�DVVLVW�LQ
SUHYHQWLQJ�FXOWXUDO�H[WLQFWLRQ�

7KHRUHWLFDO�)UDPHZRUNV
.HL\R�OHDUQLQJ�WKHRU\�DORQJ�ZLWK�VLWXDWHG�OHDUQLQJ�WKHRU\��%XWWHUZRUWK�
������/LJKW�	�%XWWHUZRUWK���������FRQVWUXFWLYLVW�IUDPHZRUNV��6WHIIH�	
*DOH�� ������� JDPH� WKHRU\� �&20$3�� ������ .XKQ�� ������� DQG
PDWKHPDWLFV� SUREOHP� VROYLQJ� KHXULVWLFV� �3RO\D�� ������ZHUH� XVHG� WR
JXLGH�WKLV�UHVHDUFK��$GGLWLRQDO�WKHRUHWLFDO�SHUVSHFWLYHV�XVHG�LQFOXGH
VHFRQG� ODQJXDJH� DFTXLVLWLRQ� DQG� XVH� �5ROOQLFN�	�5XWKHUIRUG�� �����
9\JRWVN\���������DQG�VRFLR�PXOWLFXOWXUDOLVP��*D\��������

.HL\R�OHDUQLQJ�WKHRU\�LV�EDVHG�RQ�QJ·RPQRQ��NQRZOHGJH��WKURXJK
LSZDDW� �WR� WKLQN�� UHPHPEHU�� UHFDOO�� DQG� LQDL� �FRPLQJ� WR� NQRZ� RU
XQGHUVWDQG��� ,QWHUURJDWLYHV� DUH� YDOXHG� FRPSRQHQWV� RI� WKH� OHDUQLQJ
SURFHVV�� :KDW"� �1QHH"��� +RZ"� �8XQHH"��� :K\"� �$PXQHH"��� :KHQ"
�$X\RR"���:KR"� �1J·R"��� DQG�:KHUH"� �2OHERQR"��� 7KH�.HL\R� OHDUQLQJ
WKHRU\�LV�HVVHQWLDO�IRU�XQGHUVWDQGLQJ�H[WDQW�FXOWXUDOO\�EDVHG�HGXFDWLRQ
DQG�LQWHUSUHWLQJ�VWUDWHJLHV�.HL\RV·�XVH�LQ�SUREOHP�VROYLQJ�ZKHWKHU�LW�EH
LQ� FDWWOH� UDLGLQJ� RU� SOD\LQJ� .HFKXL�� .QRZLQJ� .HL\R� FXOWXUH� LV� DOVR
LPSRUWDQW�IRU�FRQVWUXFWLQJ�FRQMXQFWLYH�OLQNDJHV�LI�RQH�LV�WR�LQWHJUDWH
YDOXHG� LQGLJHQRXV� NQRZOHGJH� LQWR� H[LVWLQJ� H[RJHQRXV� HGXFDWLRQ
FXUULFXOD�� )XUWKHUPRUH�� VRPH� .HL\R� FRQFHSWV� DQG� H[SHULHQFHV� DUH
FRQWH[WXDO�DQG�KDYH�QR�GLUHFW�HTXLYDOHQFH�ZLWK�WKH�(QJOLVK�ODQJXDJH�VR
MXVWLILFDWLRQ�PXVW�EH�HVWDEOLVKHG�IRU�WKHLU�LQFOXVLRQ�LQ�WKH�FXUULFXOD��)RU
H[DPSOH��FRQFHSWV�XVHG�IRU�DJH�VHW�LGHQWLILFDWLRQV��H�J���.RURQJRUR��RU�D
.HL\R�KRPH�DQG�LWV�HQYLURQPHQW�HPSKDVL]LQJ�WKH�SUHVHQFH�RI�FDWWOH
�H�J���EHXWDE�WXJD���KDYH�QR�VXLWDEOH�WUDQVODWLRQ��2U�LQ�VFLHQFH��D�SODQW
PD\� KDYH� (QJOLVK� �H�J��� 6RGRP� $SSOH��� .HL\R� �ORERWZD��� DQG� /DWLQ
�6RODQXP� LQFDQXP�� QDPHV�� EXW� WKH� SODQW·V� XVH� LV� SDUWLFXODUO\
PHDQLQJIXO�WR�WKH�.HL\R��H�J���WKH�IUXLWV�RI�ORERWZD�DUH�XVHG�WR�UHSUHVHQW
FDWWOH� �WXJD�� LQ� VHYHUDO� VRFLHWDO� IXQFWLRQV�� (GXFDWLRQDO� LQFOXVLRQ� RI
LQGLJHQRXV�QDPHV�DQG�XQLTXH�ZD\V�RI�WKLQNLQJ�JLYHV�YDOXH�WR�FXOWXUDO
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NQRZOHGJH� WKDW� ORQJ�SUHFHGHV� WKH�DUULYDO�RI�(XURSHDQV��$Q�(QJOLVK
ODQJXDJH� RQO\� GLFWXP� IXUWKHU� LPSOLHV� WKDW� .HL\R� FRQFHSWV� �DQG
NQRZOHGJH��ZHUH�DZDLWLQJ�FRORQL]DWLRQ�WR�JDLQ�RIILFLDO�UHFRJQLWLRQ�LQ
DFFRUGDQFH�ZLWK�DQ�(QJOLVK�XQGHUVWDQGLQJ��H[SODQDWLRQ��RU�GLVFRYHU\�

6LWXDWHG�OHDUQLQJ�WKHRU\�SHUPLWV�H[SORUDWLRQ�DQG�LQWHUSUHWDWLRQ�RI
LQWHUDFWLRQV� PDGH� ZLWKLQ� DQ� HGXFDWLRQDO� HQYLURQPHQW� LQ� RUGHU� WR
GHWHUPLQH�KRZ��ZKDW��DQG�ZK\�VWXGHQWV�FUHDWH�XQLTXH�NQRZOHGJH��)RU
H[DPSOH��/DYH��������SRVLWV�WKDW�LQIRUPDO��HYHU\GD\�OLIH��DQG�IRUPDO
�VFKRRO� OLIH�� FRQWH[WV� ERWK� SURYLGH� VLWXDWHG� VRFLRFXOWXUDO� OHDUQLQJ
HQYLURQPHQWV�� )URP� D� FRQVWUXFWLYLVW� SHUVSHFWLYH�� NQRZOHGJH� LV� QRW
SDVVLYHO\�UHFHLYHG��EXW�DFWLYHO\�HQJDJHG�LQ�E\�OHDUQHUV��$XVXEHO��1RYDN�
	�+DQHVLDQ��������6WHIIH�	�*DOH���������,Q�WKLV�FRQWH[W��D�OHDUQHU·V�SULRU
H[SHULHQFHV�DQG�NQRZOHGJH�DUH�HVVHQWLDO�IDFWRUV�LQ�GHWHUPLQLQJ�ZKDW
DQG�XQGHUVWDQGLQJ�ZK\�VRPH�FRQFHSWV�DUH�OHDUQHG��RWKHU�FRQFHSWV�DUH
QRW�YDOXHG�DV�QHFHVVDULO\�UHOHYDQW��XVHIXO��RU�LPSRUWDQW��DQG�VWLOO�RWKHUV
QRW� XQGHUVWRRG� �+RGVRQ�� ������ 3RVQHU�� 6WULNH��+HZVRQ��	�*HUW]RQ�
������6D[H���������.QRZOHGJH�LV�XQGHUVWRRG�WR�UHVXOW�IURP�́ WUDQVDFWLRQV
EHWZHHQ�VRFLDO�NQRZOHGJH�DQG�SHUVRQDO�NQRZOHGJH�����ZLWK�WKH�IRUPHU
EHLQJ�DQ�REMHFWLYH�DFFXPXODWLRQ�RI�SUHYLRXV�KXPDQ�FXOWXUDO�H[SHULHQFHV
DQG� WKH� ODWWHU� EHLQJ� WKH� DFFXPXODWLRQ� RI� DQ� LQGLYLGXDO� SHUVRQ·V
VXEMHFWLYH� OLIH� H[SHULHQFHVµ� �.ROE�� ������ S�� ����� +HQFH�� WKH
GHFRQVWUXFWLRQ� RI� H[SHULHQFHV� DV� UHODWHG� WR� HPRWLRQV�� IHHOLQJV�� DQG
UHODWLYH� WR� D� JLYHQ� VLWXDWLRQ�� DUH� LQWHUWZLQHG� ZLWK� WKH� FRJQLWLYH
VWUDWHJLHV� XVHG�� DQG� LV� FRQVLVWHQW� ZLWK� WKH� WKHRU\� RI� H[SHULHQWLDO
OHDUQLQJ�� ,Q� WKLV� IUDPH�RI� UHIHUHQFH��NQRZOHGJH� LV�DOVR�YLHZHG�DV� ´D
SURFHVV�ZKHUHE\�NQRZOHGJH�LV�FUHDWHG�WKURXJK�WKH�WUDQVIRUPDWLRQ�RI
H[SHULHQFHµ��S������DQG�UHIOHFWV�D�FRQWLQXDO�FKDQJH�WKDW�GHSHQGV�RQ�WKH
VRFLDO� DQG� FXOWXUDO� HQYLURQPHQW� LQ� ZKLFK� RQH� LV� VLWXDWHG�
'HFRQWH[WXDOL]LQJ�IRUPDO�HGXFDWLRQ�LQ�VFLHQFH�IURP�D�FKLOG·V�H[SHULHQFHV
ZDV�ILUVW�FULWLTXHG�E\�'LFNHQV·V��������VRFLDO�FRPPHQWDU\�+DUG�7LPHV
DQG�UHLWHUDWHG�E\�:KLWHKHDG·V��������FULWLFLVP�RI�HGXFDWLRQ�VWDWLQJ��́ OHW
WKH�PDLQ�LGHDV�ZKLFK�DUH�LQWURGXFHG�LQWR�D�FKLOG·V�HGXFDWLRQ�EH�IHZ�DQG
LPSRUWDQW��DQG�OHW�WKHP�EH�WKURZQ�LQWR�HYHU\�FRPELQDWLRQ�SRVVLEOH����
IURP� WKH� YHU\� EHJLQQLQJ�� WKH� FKLOG� VKRXOG� H[SHULHQFH� WKH� MR\� RI
GLVFRYHU\µ��S�����

,Q�FRXQWULHV�RXWVLGH�$IULFD��VWXGHQWV·�XQGHUVWDQGLQJ�RI�VFLHQWLILF
NQRZOHGJH�IURP�D�FRQVWUXFWLYLVW�IUDPHZRUN�KDV�UHFHLYHG�FRQVLGHUDEOH
DWWHQWLRQ� IURP�VRPH�PDWKHPDWLFV��6WHIIH�	�*DOH��������DQG�VFLHQFH
�*O\QQ��'XLW��	�7KLHOH��������HGXFDWLRQ�UHVHDUFKHUV��$QG��LQ�LQVWDQFHV�
VFLHQWLVWV·�SUREOHP�VROYLQJ��JHQHWLFLVWV��NQRZOHGJH�DQG�VWUDWHJLHV�KDYH
EHHQ�GRFXPHQWHG�IURP�D�KLVWRULFDO�SHUVSHFWLYH��'DUGHQ��������DQG�LQ�D
G\QDPLF�VLPXODWLRQ�HQYLURPHQW��7KRPVRQ���������$OO�SUREOHP�VROYLQJ
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UHTXLUHV�XVH� RI� VWUDWHJLHV�DQG�HDFK�SUREOHP�VROXWLRQ� LV� FRQWH[W�DQG
FRQWHQW�VSHFLILF��6RPH�VWUDWHJLHV�PD\�EH�URXWLQL]HG�DQG�WKH�VROXWLRQ
SDWKZD\� FDQ� EH� VWDWHG� DV� DQ� DOJRULWKP��2WKHUV�� HVSHFLDOO\� VROXWLRQ
SDWKZD\V� IRU� QRQ�URXWLQH� SUREOHPV�� UHTXLUH� WKH� XVH� RI� KHXULVWLFV�
&RJQLWLYH� VWUDWHJLHV� DV� UHODWHG� WR� SUREOHP� VROYLQJ�� SDUWLFXODUO\� LQ
FRQQHFWLRQ� ZLWK� WDVNV� LQYROYLQJ� SUREDELOLW\� DUH� GLIILFXOW� LGHDV� IRU
VWXGHQWV�WR�FRPSUHKHQG�LQ�PDWKHPDWLFV��*HUGHV��������6D[H��������DQG
JHQHWLFV� �7KRPVRQ� 	� 6WHZDUW�� ������ 7KRPVRQ�� ������ VHFRQGDU\
HGXFDWLRQ�� ,Q� $IULFD�� RQH� ZD\� WR� EULGJH� VWXGHQWV·� XQGHUVWDQGLQJ� RI
KHXULVWLF� SUREOHP� VROYLQJ� PD\� EH� WKURXJK� WKH� XVH� RI� LQGLJHQRXV
SUREDELOLVWLF�JDPHV�UDWKHU�WKDQ�UHO\LQJ�RQ�´FRLQV�DQG�GLH�µ�,QGLJHQRXV
$IULFDQ�JDPHV�KDYH�WUDGLWLRQDOO\�VHUYHG�YDOXHG�FXOWXUDO�IXQFWLRQV�VXFK
DV�WKH�GHYHORSPHQW�RI�FRJQLWLYH��SV\FKRPRWRU��DQG�VRFLDO�VNLOOV��DQG
SURPRWLRQ�RI�HQYLURQPHQWDO�DZDUHQHVV��*HUGHV��������������&KHS\DWRU�
7KRPVRQ��������=DVODYVN\���������8QGHUVWDQGLQJ�VWXGHQWV·�FRJQLWLYH
VWUDWHJLHV�DV�XVHG�LQ�LQGLJHQRXV�JDPHV�PD\�RIIHU� OLQNDJHV�XVHIXO� LQ
GHYHORSLQJ�ZD\V�VWXGHQWV�FDQ�FRPSUHKHQG�DQG�FRQVWUXFW�VXEMHFW�VSHFLILF
FRQWHQW� NQRZOHGJH� WKURXJK� ´FXOWXUDO� FRQVFLHQWLDOL]DWLRQµ� �*HUGHV�
������
� ,Q�WKH�FRQWH[W�RI�VRFLRFXOWXUDO�HGXFDWLRQDO�SHUVSHFWLYHV��/XULD�������
KDV�SUHYLRXVO\�UHFRJQL]HG�WKDW�WR�XQGHUVWDQG�WKLQNLQJ�DQG�OHDUQLQJ�LQ
D�FXOWXUH��LW�LV�LPSHUDWLYH�WKDW�RQH�LQYHVWLJDWHV�WKH�´UHODWLRQV�DPRQJ
REMHFWV��WRROV��DQG�ODQJXDJH�ZKLFK�KDYH�EHHQ�ODLG�GRZQ�LQ�WKH�FRXUVH�RI
VRFLDO�KLVWRU\µ��S��������2JXQQL\L��������RIIHUV�WKDW�HYHU\�KXPDQ�́ WHQGV
WR�UHVROYH�SX]]OHV�LQ�WHUPV�RI�WKH�PHDQLQJV�DYDLODEOH�LQ�D�SDUWLFXODU
VRFLRFXOWXUDO�HQYLURQPHQW��WKH�EDVHOLQH�LV�WKDW�WKH�PHDQLQJV�EHFRPH
ILUPO\�LPSODQWHG�LQ�WKH�FRJQLWLYH�VWUXFWXUH�����DQG�PD\�DFW�DV�WHPSODWHV�
DQFKRUV�RU�LQKLELWLRQV�WR�QHZ�OHDUQLQJµ��FLWHG�E\�-HJHGH��������S�������
6lOM|� ������� VXJJHVWV� WKDW� ZLWKLQ� FXOWXUHV�� VRFLHWDO� PHPEHUV� PXVW
PDVWHU�WZR�PDMRU�FDWHJRULHV�RI�WRROV��´SUDFWLFDO��RU�SK\VLFDO��WRROV�DQG
SV\FKRORJLFDO��RU�LQWHOOHFWXDO��WRROVµ�DQG�WKH�´OLQN�EHWZHHQ�PHQWDO�DQG
SK\VLFDO�WRROV�PXVW�EH�XQGHUVWRRG�DV�GLVFXUVLYH�LQ�QDWXUH�����>DV�WKH\@
DUH�PDQLIHVWDWLRQV�RI�KXPDQ�FRQFHSWXDO�GLVWLQFWLRQV�WKDW�RULJLQDWH�LQ
KXPDQ�DFWLYLWLHVµ� �S�� �����$FFRUGLQJO\��PRUH� ODVWLQJ� OHDUQLQJ� RFFXUV
ZKHQ� FRQWH[WXDOO\� ULFK� OHDUQLQJ� HQYLURQPHQWV� DUH� FRQVWUXFWHG� WR
SURPRWH�SUREOHP�VROYLQJ�DELOLWLHV�LQ�VWXGHQWV��*UXHQGHU�	�7RELQ��������
&RPSHWLWLYH�JDPH�VLWXDWLRQV�DSSHDU�WR�EH�VRFLRFXOWXUDO�XQLYHUVDOV�DQG
DUH�XVHG�WR�SUHVHQW�SX]]OHV��GLOHPPDV��DQG�SUREOHP�VROYLQJ�VLWXDWLRQV
LQ�ZKLFK�WKHUH�DUH�JDLQV�DQG�ORVVHV�EHWZHHQ�WZR�RU�PRUH�LQGLYLGXDOV�
(PEHGGHG�ZLWKLQ�QXPHUDF\�EDVHG�JDPHV�DUH�PDWKHPDWLFV·�GLOHPPDV
DQG� SUREOHPV�� 7KH� VWXG\� RI� JDPHV� LV� LQFOXGHG� LQ� D� EUDQFK� RI
PDWKHPDWLFV�NQRZQ�DV�JDPH�WKHRU\��.XKQ���������$�JDPH�FRQVLVWV�RI
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VHWV�RI�PRYHV�EHWZHHQ�SOD\HUV��$�VWUDWHJ\�LV�D�VHW�RI�PRYHV�ZKLFK�D
SOD\HU�SODQV�WR�IROORZ�ZKLOH�SOD\LQJ�D�JDPH��(DFK�SOD\HU�LV�DEOH�WR�DFW
IUHHO\�DQG�VHOHFW�IURP�D�ILQLWH�SRRO�RI�RSWLRQV�RU�PRYHV��SXUH�VWUDWHJLHV��
GHSHQGHQW�XSRQ�WKH�JDPH·V�DOJRULWKPLF�UXOHV��WKDW�OHDG�WR�D�SDUWLFXODU
RXWFRPH��UHZDUGV�RU�SHQDOWLHV��

0RVW�FRPSHWLWLYH�JDPHV�DUH�G\QDPLF�DQG�WKXV��UHTXLUH�FKDQJHV�LQ
VWUDWHJLHV�UHVXOWLQJ�LQ�XQSUHGLFWDELOLW\��YDULDELOLW\��DQG�SURPRWH�ULVN�
WDNLQJ�RQ�WKH�SDUW�RI�HDFK�SDUWLFLSDQW��$V�VXFK��WKHVH�JDPHV�SURPRWH�D
FROOHFWLRQ� RU� VHULHV� RI� PRYHV�� WRJHWKHU� ZLWK� D� FRUUHVSRQGLQJ� VHW� RI
ZHLJKWV�� ZKLFK� LQFXOFDWH� SUREDELOLVWLF� WKLQNLQJ� DQG� LQFRUSRUDWH
HOHPHQWV� RI� VXUSULVH� WKURXJK� WKH�XVH� RI�PL[HG� VWUDWHJLHV��$�PL[HG�
VWUDWHJ\��WKHQ��LV�D�SDUWLFXODU�UDQGRPL]DWLRQ�ZLWKLQ�D�SOD\HUV·�UHSHUWRLUH
RI�SXUH� VWUDWHJLHV� LPSOHPHQWHG� WR� FUHDWH� VXUSULVH� IRU� WKH� RSSRQHQW�
(DFK�VWUDWHJ\�KDV�D�SDUWLFXODU�RSWLPL]DWLRQ��UHODWLYH�IUHTXHQF\��DQG
OHYHO� RI� XVH� GHSHQGLQJ� XSRQ� D� SOD\HU·V� NQRZOHGJH� DQG� H[SHULHQFH
�)XGHQEHUJ�	�/HYLQH��������*LQWLV����������6WUDWHJ\�LPSOHPHQWDWLRQ�LV
DOVR� GHSHQGHQW� XSRQ� WKH� JDPH·V� FXUUHQW� VWDWXV� FUHDWHG� E\� WKH
RSSRQHQW·V�PRYHV�DV�SHUFHLYHG�E\�D�SOD\HU��)XUWKHU��EHFDXVH�HDFK�SOD\HU
FDQ�XVH�PL[HG�VWUDWHJLHV��´WKH�UHVXOWLQJ�RXWFRPH�RI�D�JDPH�FDQ�QRW�EH
SUHGLFWHG�LQ�DGYDQFH��EXW�LW�FDQ�EH�GHVFULEHG�LQ�WHUPV�RI�D�VWDWLVWLFDO
QRWLRQ�RI�DYHUDJH�RU�H[SHFWHG�YDOXHµ��&20$3��������S��������$�WZR�
SHUVRQ��]HUR�VXP�JDPH�WKDW�FDQ�EH�GHVFULEHG�E\�D�PDWUL[�LV�FDOOHG�D
PDWUL[�JDPH��$�]HUR�VXP�JDPH�LV�RQH�LQ�ZKLFK�WKH�UHZDUG�WR�RQH�SOD\HU
LV�D�SHQDOW\�WR�WKH�RSSRVLQJ�SOD\HU��

7KHUH�PD\� H[LVW� DQ� DQDORJLFDO� OLQNDJH� GRPDLQ� EHWZHHQ�SOD\LQJ
.HFKXL��(XFOLGHDQ�PDWKHPDWLFV��DQG�WUDQVPLVVLRQ�JHQHWLFV�SUREOHPV
EHFDXVH� WKH\� LQWHJUDWH� FRXQWLQJ�� HVWLPDWLRQ�� DQG� SUREDELOLW\�EDVHG
SUREOHP� VROYLQJ� XVLQJ� PDWULFHV�� )LUVW�� 3RO\D� ������� DUJXHV� WKDW
(XFOLGHDQ� PDWKHPDWLFV� SUREOHPV� SUHVHQWHG� LQ� D� KHXULVWLF� PRGH
´UHTXLULQJ�LQYHQWLQJ�RU�PDNLQJ��DSSHDU�DV�DQ�H[SHULPHQWDO��LQGXFWLYH
VFLHQFHµ��S��YLL���+H�LGHQWLILHV�WZR�NLQGV�RI�PDWKHPDWLFDO�SUREOHPV���D�
¶SUREOHPV� WR� ILQG·� DUH� LQGXFWLYH� DQG� LQYROYH� VHDUFKHV� IRU� XQNQRZQV
LQFOXGLQJ�JDPHV��ZKHUHDV�� �E�� ¶SUREOHPV�WR�SURYH·�DUH�GHGXFWLYH�DQG
H[DPLQH�RU�WHVW�DVVHUWLRQV�DQG�K\SRWKHVHV��S��������6HFRQG��JOREDOO\�DOO
SULPDU\�OHYHO�OLIH�VFLHQFH�DQG�VHFRQGDU\�OHYHO�ELRORJ\�FRXUVHV�LQWURGXFH
SUREOHP�VROYLQJ�LQ�WUDQVPLVVLRQ�JHQHWLFV�XVLQJ�0HQGHO·V��������FODVVLF
H[SODQDWLRQV�IRU�SHGLJUHH�LQKHULWDQFH�SDWWHUQV�IRXQG�LQ�SHDV��3LVXP
VDWLYXP��� 7UDQVPLVVLRQ� JHQHWLFV� �YHUVXV� SRSXODWLRQ� DQG� PROHFXODU
JHQHWLFV��LQFOXGHV�SUREDELOLW\�EDVHG�LQYHVWLJDWLRQV�UHODWLQJ�REVHUYDEOH
WUDLWV��H�J���SHD�VHHG�FRORU��ZLWK�UHVSHFW�WR�SKHQRW\SH�YDULDWLRQ��H�J��
JUHHQ�RU�\HOORZ���7KH�FDXVDO�DJHQWV�DUH�WKH�FRQWULEXWLRQV�GHWHUPLQHG�E\
WKH�UHODWLRQVKLS��GRPLQDQW��FRGRPLQDQW��DQG�UHFHVVLYH��RI�SDLUHG�DOOHOHV
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�JHQRW\SH��� 7UDQVPLVVLRQ� JHQHWLFV� SUREOHP� VROYLQJ� UHTXLUHV� XVH� RI
SUREDELOLW\�PDWULFHV��3XQQHWW�VTXDUHV�RU�SUREDELOLW\�WUHHV���LQFOXGLQJ�D
��[���PDWUL[�IRU�W\SLFDO�GLK\EULG�SUREOHPV��.HFKXL�LV�D�SUREDELOLW\�EDVHG
PDWKHPDWLFDO�PDWUL[�JDPH�WKDW�UHTXLUHV�XVH�RI�D���[���PDWUL[�SOD\LQJ
ERDUG�� ,Q� WKLV� VWXG\�� VWXGHQWV� ZHUH� DVNHG� WR� VROYH� WH[WERRN� DQG
FRPSXWHU� JHQHUDWHG� WUDQVPLVVLRQ� JHQHWLFV� SUREOHPV� �*HQHWLFV
&RQVWUXFWLRQ� .LW�� VHH� %LR4XHVW�� ������� 5HDO� ZRUOG� DQG� G\QDPLF
FRPSXWHU�JHQHUDWHG��%LR4XHVW��������WUDQVPLVVLRQ�JHQHWLFV�SUREOHP
VROYLQJ�LV��D�� LQGXFWLYH��JRLQJ�IURP�HIIHFW��REVHUYDEOH�SKHQRW\SHV��WR
FDXVH��DOOHOLF�UHODWLRQVKLSV��DQG���E��GHGXFWLYH��FDXVH�WR�HIIHFW��GHGXFWLYH
K\SRWKHVLV� WHVWLQJ�� DQG� UHTXLUHV� SUREDELOLW\�EDVHG� PDWKHPDWLFV
SUREOHP�VROYLQJ�

)LQDOO\�� DQRWKHU� SHUVSHFWLYH� XVHG� WR� JXLGH� WKLV� VWXG\� LV� D
PXOWLFXOWXUDO�WKHRUHWLFDO�IUDPHZRUN�ZKLFK�RIIHUV�D�FRQFHSWXDO�YLHZ�WR
XQGHUVWDQG��DSSUHFLDWH��DQG�VHQVLWL]H�RQH�WR�HGXFDWLRQDO�GLYHUVLW\��*D\�
������ %DQNV� 	� %DQNV�� ������� ,Q� WKLV� VHQVH�� OHDUQLQJ� LQ� D� JOREDO
FRPPXQLW\� RFFXUV� LQ� FXOWXUDOO\� ULFK� QLFKHV� DQG� XQGHUVWDQGLQJ� LV
H[SHFWHG�WR�H[WUDSRODWH�WR�WKH�VFDOH�RI�WKH�ELRVSKHUH��7KXV��ZLWK�WKH
UHDOL]DWLRQ�WKDW�WKH�QHZ�PLOOHQQLXP�ZLOO�EULQJ�FKDOOHQJHV�UHTXLULQJ
LQQRYDWLYH�FKDQJHV�LQ�WKH�QDWXUH�RI�HGXFDWLRQ��XQGHUVWDQGLQJ�FKLOGUHQ·V
FXOWXUDOO\�EDVHG�FRJQLWLYH�VWUXFWXUHV�DQG�SUREOHP�VROYLQJ�VWUDWHJLHV
UHOHYDQW�WR�WKHLU�DFTXLVLWLRQ�RI�GLVFLSOLQH�VSHFLILF�FRQWHQW�NQRZOHGJH�LV
SDUDPRXQW��

7KH�.HL\R�3HRSOH
.HQ\D�LV�DSSUR[LPDWHO\���������VTXDUH�NLORPHWHUV�LQ�VL]H�DQG�VWUDGGOHV
WKH�HTXDWRU��.HQ\DQV�VKDUH�RYHU����PDMRU�ODQJXDJHV��+RZHYHU��PDQ\
.HQ\DQV�DUH�WULOLQJXDO�DV�(QJOLVK�LV�WKH�RIILFLDO�ODQJXDJH��.LVZDKLOL�LV
WKH�QDWLRQDO�ODQJXDJH��DQG�HDFK�HWKQLF�JURXS�KDV�D�´PRWKHU�WRQJXH�µ
7KH�.HL\R� ������SRS�� DERXW����������DUH� RQH�DPRQJ�HLJKW�.DOHQMLQ
HWKQLF�JURXSV�LQ�.HQ\D��7KH�.HL\RV·�DUHD�RI�UHVLGHQFH��)LJXUH����IRUPV
WRGD\·V�.HL\R�'LVWULFW��VRXWK�QRUWK�OHQJWK� �����NP��ZHVW�HDVW�ZLGWK� 
���NP�� LQ�5LIW�9DOOH\�3URYLQFH� RI� QRUWKZHVW�.HQ\D� DQG� LV� VLWXDWHG
EHWZHHQ�ODWLWXGHV��R���
�WR��R���
�1RUWK�DQG�ORQJLWXGHV���R��
�WR���R���

(DVW��.HL\R�(VFDUSPHQW�UXQV�VRXWK�QRUWK�WKURXJK�WKH�GLVWULFW�DQG�ZHVW�
HDVW��OLQNV�WKH�FRRO��������R&�PDW��PRLVW�8DVLQ�*LVKX�3ODWHDX�������P
DVO��ZLWK�WKH�ZDUP��������R&�PDW��VHPL�DULG�.HULR�9DOOH\�IORRU�������P
DVO��
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)LJXUH� ��� 0DS� RI� .HQ\D� VKRZLQJ� WKH� UHODWLYH� ORFDWLRQ� RI� WKH
.DOHQMLQ�JURXSV������.HL\R������.LSVLJLV������0DUDNZHW������1DQGL�����
3RNRW������6DEDRW������7HULN��DQG������7XJHQ�

7KH�RULJLQV�RI�WKH�.DOHQMLQ�SHRSOH�DQG�ODQJXDJH�LV�FRQVLGHUHG�VRXWKHUQ
1LORWLF�DQG�KDV�EHHQ�GDWHG�WR�DW�OHDVW�������\%3��(KUHW���������7KH�ILUVW
GRFXPHQWHG� HQFRXQWHU� RI�.HL\RV�ZLWK�D�(XURSHDQ�H[SORUHU�ZDV� WKH
SDVVDJH�RI�-RVHSK�7KRPVRQ��������LQ�1RYHPEHU��������2Q�KLV�MRXUQH\�
LQ�VHDUFK�RI�WKH�JUHDW�ODNH�WR�EH�QDPHG�9LFWRULD�1\DQ]D��KH�PHW�WKH
(OJH\R� �D� QDPH� JLYHQ� WKH� .HL\R� E\� WKH�0DDVDL�� LQ� .HULR� 9DOOH\�
WUDYHUVHG� WKH�.HULR� HVFDUSPHQW�� DQG� FRQWLQXHG�ZHVWZDUG� RQ� WR� WKH
8DVLQ�*LVKX�SODWHDX�� ,Q������� WKH�*HUPDQ�(PLQ�3DVKD�([SHGLWLRQ
WULHG� WR� IROORZ� WKH� VDPH� URXWH� DQG� HQFRXQWHUHG�.H\X� �WKH�*HUPDQ
VSHOOLQJ� RI�.HL\R�� UHVLVWDQFH� RQ� WKH� HVFDUSPHQW� �3HWHUV�� ������� 7KH
H[SORUHUV·�SURFODLPHG�WUDQVLHQW�LQWHQWLRQV��FRQWUDGLFWHG�E\�WKH�NLOOLQJ
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RI�.H\X�ZDUULRUV��LQLWLDWHG�SURORQJHG�PLVWUXVW�RI�(XURSHDQV��0DVVDP�
������

0HWKRGV
6XEMHFWV�DQG�'DWD�&ROOHFWLRQ
'XLW��7UHDJXVW��DQG�0DQVILHOG��������SRVLW�WKDW�LQYHVWLJDWLQJ�VWXGHQWV·
FRQFHSWXDO�XQGHUVWDQGLQJ�LV�D�́ SUHUHTXLVLWH�WR�LPSURYLQJ�WHDFKLQJ�DQG
OHDUQLQJ�LQ�VFLHQFH�DQG�PDWKHPDWLFVµ��S�������7KH\�UHYLHZHG�VHYHUDO
PHWKRGV� WKDW� DUH� XVHIXO� IRU� LQYHVWLJDWLQJ� D� SHUVRQ·V� FRQFHSWXDO
XQGHUVWDQGLQJ�LQFOXGLQJ�QDWXUDOLVWLF�VHWWLQJV��LQWHUYLHZV��WHVW�LWHPV�
DQG� FRPSXWHU� JHQHUDWHG� SUREOHP� VROYLQJ� HQYLURQPHQWV�� 7KHLU
VXSSRVLWLRQV�DUH�FRQVLVWHQW�ZLWK�PHWKRGV�IRU�QDWXUDOLVWLF� LQTXLU\�DV
DGYRFDWHG�E\�/LQFROQ�DQG�*XED��������DQG�XVHG�LQ�WKLV�VWXG\��

)RXU�SDVWRUDO�HOGHU��DJH�VHW�&KXPR��.HL\R�PDOHV�ZHUH�YLGHR�WDSHG
DV� WKH\� GHVFULEHG� .HL\R� HGXFDWLRQ� DQG� WKHLU� H[SHULHQFHV� LQ� FDWWOH
UDLGLQJ�ZKHQ�WKH\�ZHUH�\RXQJ�PDOHV�RI�ZDUULRU�DJH��7KH\�ZHUH�DOVR
DVNHG� DERXW� .HL\R� NQRZOHGJH� DQG� SUDFWLFHV� FRQFHUQLQJ� ELRORJLFDO
LQKHULWDQFH�DQG�WKH�UDLVLQJ�RI�FDWWOH��7KH�HOGHUV�ZHUH�QRW�DVNHG�WR�SOD\
.HFKXL�DV�LW�LV�FRQVLGHUHG�WR�EH�D�JDPH�SOD\HG�SULRU�WR�LQLWLDWLRQ�LQWR
PDQKRRG��KRZHYHU��WKH\�ZHUH�DEOH�WR�GHVFULEH�LWV�HGXFDWLRQDO�UROH�LQ
.HL\R�FXOWXUH�

6L[WHHQ� .HL\R� )RUP� ,9� VWXGHQWV� ��� IHPDOHV�� �� PDOHV�� LQ� WZR
VHFRQGDU\�ERDUGLQJ�VFKRROV�ZHUH�UDQGRPO\�FKRVHQ�WR�SDUWLFLSDWH�LQ�WKH
VWXG\��$OO�KDG�FRPSOHWHG�WKH�UHOHYDQW�PDWKHPDWLFV�DQG�JHQHWLFV�WRSLFV
DV�RXWOLQHG�LQ�.HQ\D·V�QDWLRQDO�V\OODEL�DQG�ELRORJ\�WH[WERRNV��.HQ\D
,QVWLWXWH� RI� (GXFDWLRQ� ²� .,(�� ������ .HQ\D�1DWLRQDO� ([DPLQDWLRQV
&RXQFLO�²�.1(&���������7R�DVVHVV�EDVHOLQH�JHQHWLFV�NQRZOHGJH��HDFK
ZDV�JLYHQ����PXOWLSOH�FKRLFH�DQG�WZR�VWUXFWXUHG�TXHVWLRQV�IURP�SDVW
.HQ\DQ�QDWLRQDO�H[DPLQDWLRQV��3UREOHPV�LQFOXGHG�PHLRVLV��FRPSOHWH
DQG�FRGRPLQDQFH��VH[�OLQNDJH��PRQRK\EULG�DQG�GLK\EULG�FURVVHV��1H[W�
WKH\�ZHUH� LQWHUYLHZHG�DQG�DXGLR�WDSHG�DV�HDFK�VROYHG�WZR�*HQHWLFV
&RQVWUXFWLRQ� .LW� �*&.�� WUDQVPLVVLRQ� FRPSOHWH� DQG� FRGRPLQDQFH
JHQHWLFV�SUREOHPV��%LR4XHVW���������6XEVHTXHQWO\��WKH\�ZHUH�UDQGRPO\
SDLUHG�WR�SOD\�RQH�DQRWKHU�LQ�.HFKXL�DQG�YLGHR�WDSHG��7KH�ZLQQHUV�DQG
ORVHUV�ZHUH�LQWHUYLHZHG�WZLFH�DW�WKH�FRPSOHWLRQ�RI�WKHLU�JDPH�WR�UHYLHZ
VWUDWHJLHV� HDFK� KDG� XVHG�� 7KH� ILUVW� LQWHUYLHZ�ZDV� WR� GHVFULEH� WKHLU
JHQHUDO� VWUDWHJLHV� DQG� WKH� VHFRQG� LQFOXGHG� D� YLGHR�WDSH� UHYLHZ� WR
GHWHUPLQH�VWUDWHJLHV�HDFK�KDG�XVHG�IRU�VSHFLILF�URXQGV�DQG�PRYHV��

'DWD� ZHUH� FROOHFWHG� LQ� WKH� ODQJXDJH� SDUWLFLSDQWV� IHOW� PRVW
FRPIRUWDEOH� �(QJOLVK��.LVZDKLOL�� RU�.HL\R���:KLOH�.HL\R� HOGHUV� XVHG
.HL\R�ODQJXDJH�IRU�WKH�LQWHUYLHZV�RQ�FDWWOH�UDLGLQJ�DQG�.HFKXL�� WKH
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VHFRQGDU\�VFKRRO�SDUWLFLSDQWV� FKRVH� WR�XVH�.HL\R�RU�.LVZDKLOL�ZKHQ
SOD\LQJ�.HFKXL�DQG�XVHG�(QJOLVK�IRU�GHVFULELQJ�WKHLU�SUREOHP�VROYLQJ
VWUDWHJLHV�LQ�WUDQVPLVVLRQ�JHQHWLFV��$OO�LQWHUYLHZ�GDWD�ZHUH�WUDQVFULEHG�
.HL\R�HOGHU�PDOHV·�GHVFULSWLRQ�RI�LQGLJHQRXV�HGXFDWLRQ�DQG�VWUDWHJLHV
XVHG�LQ�FDWWOH�UDLGLQJ��UXOHV�RI�WKH�JDPH��DQG�VWXGHQW·V�VWUDWHJLHV�XVHG
LQ�SOD\LQJ�WKH�JDPH�ZHUH�WUDQVODWHG�

'DWD�$QDO\VLV
7KH�FRQVWDQW�FRPSDULVRQ�PHWKRG��*ODVHU�	�6WUDXVV��������ZDV�XVHG�IRU
FRGLQJ�DQG�FRPSDULQJ�HOGHUV·�DQG�VWXGHQWV·�VWDWHPHQWV��)RU�ODQJXDJH
DQDO\VLV�7RZHHWW·V��������VWXG\�RI�.LSVLNLLV��DQRWKHU�.DOHQMLQ�ODQJXDJH�
KDV�EHHQ�XWLOL]HG��6WDWHPHQWV�ZHUH�FDWHJRUL]HG�XVLQJ�3RO\D·V� ������
VWUDWHJLHV� IRU� PDWKHPDWLFV� DQG� 7KRPVRQ·V� ������� VWUDWHJLHV� IRU
JHQHWLFV��SUREOHP�VROYLQJ��,Q�3RO\D·V�IRXU�VWHS�VHTXHQFH��WKH�VROYHU�PXVW
XQGHUVWDQG� WKH� SUREOHP�� ILQG� D� FRQQHFWLRQ� EHWZHHQ� WKH� H[LVWLQJ
FRQGLWLRQ��GDWD��DQG�WKH�XQNQRZQ�OHDGLQJ�WR�WKH�FRQVWUXFWLRQ�RI�D�SODQ�
FDUU\�RXW�WKH�SODQ��DQG�H[DPLQH�LI�WKH�VROXWLRQ�LV�D�VXFFHVVIXO�UHVXOW
�)LJXUH���������������7KRPVRQ�SURSRVHV�WKDW�K\SRWKHVLV�FRQVWUXFWLRQ��XVH�
DQG� UHYLVLRQ� IRU� G\QDPLF� SUREOHPV� LQ� ZKLFK� WKH� GDWD� FKDQJHV
FRQWLQXRXVO\��WKH�VROYHU�XVHV�IRXU�OHYHOV�RI�KLHUDUFKLFDO�VWUDWHJLHV�HDFK
ZLWK�D�IHHGEDFN�ORRS��6WUDWHJ\�W\SHV��)LJXUH��������������DQG�JHQHUDO
VWUDWHJLHV� �)LJXUH�� ��� ������������� DUH� XVHIXO� IRU� DOO� SUREOHP� VROYLQJ�
([HPSODUV� DUH� PRUH� VSHFLILF� VWUDWHJLHV� DQG� DUH� FRQWH[W� DQG
FRQWHQW�GRPDLQ�GHSHQGHQW��)RU�H[DPSOH��WKH�EHXWDE�WXJD�LV�DQ�HQWLW\
FRPPRQ�WR�FDWWOH�UDLGLQJ�DQG�SOD\LQJ�.HFKXL��+RZHYHU��DFWLRQV�DQG
PRYHV�FRQFHUQLQJ�D�EHXWDE�WXJD�ZLOO�EH�GLIIHUHQW�DV�WR�ZKHWKHU�LW�LV�D
VDIH�ORFDWLRQ�RU�VLWH�IRU�SRWHQWLDO�UDLGLQJ�ERWK�LQ�UHDO�OLIH�DQG�LQ�SOD\LQJ
.HFKXL��6LPLODUO\��LQ�WUDQVPLVVLRQ�JHQHWLFV�DQG�*&.�SUREOHPV��FURVVLQJ
RI� LQGLYLGXDOV� ZLWK� OLNH� DQG�RU� XQOLNH� SKHQRW\SHV� LV� SHUIRUPHG� DW
VSHFLILF�WLPHV��)LQDOO\��DQ�H[DPSOH�LV�WKH�VWUDWHJ\�LQYRNHG�ZLWK�UHJDUG
WR�HDFK�DFWLRQ��PRYH��RU�JHQHWLF�FURVV�PDGH�ZKLOH�VROYLQJ�D�SUREOHP��7KH
QXPEHU�RI�URXQGV��VXEURXQGV��DQG�PRYHV�XVHG�E\�HDFK�VWXGHQW�ZHUH
DOVR� FRXQWHG�� ,Q� XVLQJ� WKHVH� PHWKRGV�� FRPPRQ� DQG� FRPSDUDWLYH
VWUDWHJLHV�XVHG�LQ�FDWWOH�UDLGLQJ��JDPH�SOD\LQJ��DQG�JHQHWLFV�SUREOHP
VROYLQJ�HPHUJHG��,Q�WKH�UHVXOWV�VHFWLRQ��HOGHUV·�DQG�VWXGHQWV·�VWDWHPHQWV
DUH� UHIHUHQFHG� LQ� EUDFNHWV�� ZLWK� UHVSHFW� WR� VWUDWHJLHV� SUHVHQWHG� LQ
)LJXUH����)RU�H[DPSOH��RQH�HOGHU�VWDWHG�´WKHUH�ZDV�IDPLQH�>�����@����
SHRSOH�RI�WKLV�DUHD�JDWKHUHG�WRJHWKHU�WR�WDON�IRU�WKH�SXUSRVH�RI�GHFLGLQJ
ZKHQ�WKH\�ZRXOG�WUDYHO�>�����@µ�LV�ILUVW��LGHQWLILFDWLRQ�RI�DQ�XQH[SODLQHG
VWDWH��DQG�VHFRQG�LGHQWLILFDWLRQ�RI�VSHFLILF�UXOHV�DQG�SURFHGXUHV�WKDW
PXVW�EH� IROORZHG��)RU�EUHYLW\�DQG�EHFDXVH� RI� VSDFH� OLPLWDWLRQV�� WKH
TXRWHV�SUHVHQWHG�DUH�VHOHFWHG�WR�GHPRQVWUDWH�VWUDWHJLHV�XVHG�
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)LJXUH��� $�+LHUDUFKLFDO�/LVW�RI�6WHSV��6WUDWHJ\�7\SHV��DQG�*HQHUDO
6WUDWHJLHV�8VHG�LQ�3UREOHP�6ROYLQJ��

,Q�G\QDPLF�SUREOHP�VROYLQJ��D�VROXWLRQ�SDWKZD\�LV�RIWHQ�QRQOLQHDU��DQG
WKXV��UHTXLUHV�UHFXUUHQW�IHHGEDFN�DV�HDFK�VWUDWHJ\�LV�HYDOXDWHG��
BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB
�������8QGHUVWDQGLQJ�WKH�3UREOHP�

�� 6WUDWHJLHV�IRU�LGHQWLI\LQJ�D�SUREOHP�
�� ,GHQWLI\� DQ� XQH[SODLQHG� SKHQRPHQRQ� �REMHFW�� VWDWH�� HYHQW�

SURFHVV��DQG�RU�FKDQJH��
������ ,GHQWLI\� VSHFLILF� UXOHV� DQG� SURFHGXUHV� WKDW� PXVW� EH

IROORZHG��
������ 'HWHUPLQH�D�SRVVLEOH�VROXWLRQ�IRU�WKH�XQH[SODLQHG�SUREOHP�

���� 6WUDWHJLHV�IRU�SURGXFLQJ�LGHDV�
������ ,GHQWLI\�TXDOLWDWLYH�YDULDEOHV�
������ ,GHQWLI\�TXDQWLWDWLYH�YDULDEOHV�

�������'HYLVLQJ�D�3ODQ��
)LQG�D�FRQQHFWLRQ�RU�SDWKZD\�EHWZHHQ�WKH�H[LVWLQJ�FRQGLWLRQ��GDWD�
DQG�WKH�XQNQRZQ�OHDGLQJ�WR�WKH�FRQVWUXFWLRQ�RI�D�SODQ��

���� 6WUDWHJLHV�IRU�SURGXFLQJ�LGHDV�
������ ,GHQWLI\�DQG�FRQVWUXFW� LQWHUUHODWLRQV�DQG�RU�SUHOLPLQDU\

SDWWHUQV�IRU�WKH�YDULDEOHV�
������ ,GHQWLI\�FRQVWUDLQWV�
������ ,GHQWLI\�SHRSOH��REMHFWV��VWDWHV��DQG�FRQGLWLRQV�QHHGHG�IRU

LPSOHPHQWLQJ�WKH�SODQ�
������ ,GHQWLI\�SRVVLEOH�DFWLRQV�DQG�PRYHV�WKDW�FDQ�EH�LQYRNHG

DQG�WKHLU�RSWLPXP�FRQGLWLRQV�IRU�LPSOHPHQWDWLRQ�
���� 6WUDWHJLHV�IRU�GDWD�H[SORUDWLRQ�

������ ,QWURGXFH�D�VLPSOLI\LQJ�DVVXPSWLRQ��WKHQ�FRPSOLFDWH�WKH
SUREOHP�

������ &UHDWH�DW�OHDVW�RQH�NQRZQ�RU�VWDQGDUG�IRU�FRPSDULVRQ�
������ 5HVWULFW�WKH�SUREOHP�VSDFH�E\�FRQVLGHULQJ�D�OLPLWHG�QXPEHU

RI�XQNQRZQ�YDULDEOHV�DW�DQ\�RQH�WLPH�
������ ,GHQWLI\�DQG�XWLOL]H�PRGHOV�RU�VLPXODWLRQV�

���� 6WUDWHJLHV�IRU�K\SRWKHVLV�FRQVWUXFWLRQ�
������ &RQVWUXFW�ZRUNLQJ�DQG�QXOO�K\SRWKHVHV�

�������&DUU\�RXW�WKH�3ODQ��
���� 6WUDWHJLHV�RI�SUHSDUDWLRQ�IRU�LPSOHPHQWDWLRQ�

������ &ROOHFW� DQG� DVVHPEOH� UHTXLUHG� SHRSOH�� REMHFWV� DQG�RU
PDWHULDOV��

���� 6WUDWHJLHV�IRU�LPSOHPHQWDWLRQ�RI�SODQ�
������ &RQGXFW�DQ�DFWLYLW\�
������ &RQGXFW�D�VLPXODWLRQ�
������ &RQGXFW�DQ�H[SHULPHQW�
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���� ���([DPLQH�LI�WKH�6ROXWLRQ�LV�D�6XFFHVVIXO�5HVXOW
���� 6WUDWHJLHV�IRU�GDWD�DQDO\VLV�

������ &RPSDUH�TXDOLWDWLYH�RXWFRPH�ZLWK�H[SHFWHG�UHVXOW�
������ &RPSDUH�TXDQWLWDWLYH�RXWFRPH�ZLWK�H[SHFWHG�UHVXOW�
������ &RPSDUH�FRPELQDWLRQV�RI�RXWFRPHV�ZLWK�H[SHFWHG�UHVXOW

���� 6WUDWHJLHV�IRU�LPSURYLQJ�DQ�RXWFRPH�ZLWK�DQ�XQH[SHFWHG�UHVXOW�
������ ,GHQWLI\�WKDW�DQ�DQRPDO\�H[LVWV�
������ /RFDWH�DQG�HYDOXDWH�WKH�LPSOLFDWLRQV�RI�WKH�DQRPDO\
������ 'HYHORS�QHZ�VWUDWHJLHV�IRU�FRQVWUXFWLQJ�D�SDWKZD\�ZLWK

DOWHUHG�RU�QHZ�YDULDEOHV�DQG�FRQVWUDLQWV��
BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB

5HVXOWV
(OGHU·V�'HVFULSWLRQV�RI�,QGLJHQRXV�.HL\R�(GXFDWLRQ
,Q�.HL\R� FXOWXUH��DQ�XQGHUVWDQGLQJ�RI�PDWKHPDWLFV�DQG�VFLHQFH�DUH
HPEHGGHG�ZLWKLQ� WKH�RUJDQL]DWLRQ�DQG�VWUXFWXUH�RI�JHQHUDWLRQV�DQG
NLQVKLS�V\VWHP��GLVFXVVLRQ�RI�.HL\R�NLQVKLS�JHQHWLFV�SUREOHP�VROYLQJ
DUH� EH\RQG� WKH� VFRSH� RI� WKLV� SDSHU��� 7KHUH� DUH� HLJKW� F\FOLFDO� DJH
GLYLVLRQV� RI� OLIH�WLPH� DQG� PDOHV� DQG� IHPDOHV� KDYH� VHSDUDWH�� EXW
FRQFXUUHQW��DJH�JURXSV��(DFK�DJH�JURXS�UHSUHVHQWV�RQH�KDOI�JHQHUDWLRQ
DQG� KDV� D� QDPH�� 7KXV�� EHWZHHQ� D� IDWKHU� DQG� VRQ�� WKHUH� LV� DQ
LQWHUYHQLQJ�DJH�JURXS��)RU�H[DPSOH��DW�SUHVHQW�WKH�YHU\�ROGHVW�PHQ�DUH
0DLQD� DQG� DUH� QR� ORQJHU� UHTXLUHG� WR� DFWLYHO\� DWWHQG� FODQ�PHHWLQJV
�DOWKRXJK�WKHLU�LQSXW�LV�DOZD\V�FRQVLGHUHG�LQ�GHFLVLRQ�PDNLQJ���7KH�QH[W
DJH�JURXS�DUH�PHPEHUV�RI�&KXPR�DJH�JURXS�DQG�DUH�WKH�FXUUHQW�HOGHUV
ZKR�DGYLVH�6DZH��VRQV�RI�0DLQD���PHQ�RI�DERXW����\HDUV�RI�DJH�ZKR�DUH
FROOHFWLYHO\�UHVSRQVLEOH�IRU�PDNLQJ�WKH�LPSRUWDQW�FRPPXQLW\�GHFLVLRQV
WKURXJK�FRQVHQVXV�EXLOGLQJ��.RURQJRUR��VRQV�RI�&KXPR��DUH�\RXQJ�PHQ
LQ�WKHLU���V�DQG�WKH�PHQ�RI�ZDUULRU�DJH�DUH�PHPEHUV�RI�.LSNRLPHW�DJH�
JURXS�ZKR��LQ�WKH�SDVW�ZRXOG�KDYH�FRQGXFWHG�FDWWOH�UDLGV��$W�WKH�WLPH
RI�WKHLU�LQLWLDWLRQ��WRGD\·V�\RXQJ�PDOHV�ZLOO�EHFRPH�.DSOHODFK�DQG�LQIDQW
PDOHV� ZLOO� EHFRPH� .LPQ\HJHX�� 1\RQJL� DJH�JURXS� KDV� QR� ERUQ
UHSUHVHQWDWLYHV��

$W�PDUULDJH��D�ZLIH�EHFRPHV�D�PHPEHU�RI�KHU�KXVEDQG·V�DJH�JURXS�
$�PRWKHU� LV�DQ\�ZRPDQ�RQ� WKH� FKLOG·V�PDWHUQDO� VLGH�DQG�DOO� RI�KHU
EURWKHUV�DUH�XQFOHV��$�IDWKHU�LV�DQ\�PDQ�RQ�WKH�FKLOG·V�SDWHUQDO�VLGH�DQG
DQ\�IDWKHU·V�VLVWHUV�DUH�DXQWV��2UDO�UHFRUGV�RI�NLQ�UHODWLRQVKLSV�VXFK�DV
WKHVH�DUH�XVHIXO�LQ�GHWHUPLQLQJ�JHQHWLF�SUR[LPLW\�DQG�IDPLO\�KLVWRULHV�
6XEVHTXHQWO\� WKH� FRXQFLOV� RI� HOGHUV� �PDOH� DQG� IHPDOH�� XVH� WKH
NQRZOHGJH�WR�PDNH�FRPSOH[�GHFLVLRQV�ZKHQ�WKHUH�LV�D�GLVFRXUVH�RQ�D
SURSRVHG�PDUULDJH��3DVW�VRFLDO�DQG�SV\FKRORJLFDO�IDPLO\�FRPSDWLELOLW\
DUH�DOVR�FRQVLGHUHG�EHIRUH�D�PDUULDJH�LV�SHUPLWWHG�
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.HL\R�FXOWXUH�KDV�DQ�HGXFDWLRQDO�V\VWHP�EDVHG�RQ�OLIH�ORQJ�OHDUQLQJ
LQ�D�VRFLHW\�VWUXFWXUHG�RQ�F\FOLFDO�DJH�JURXSV��$OO�.HL\R�SHRSOH�KDYH
HTXDO�VRFLDO�VWDWXV��KRZHYHU��HDFK�DJH�JURXS�KDV�VSHFLILF�UHVSRQVLELOLWLHV
ZKLFK�V\QHUJLVWLFDOO\�VHUYH�WKH�ZHOIDUH�RI�WKH�FRPPXQLW\��7KDW�LV��IRU
WKH�.HL\R��VWRU\�WHOOLQJ�E\�DQ�HOGHU�LV�DV�LPSRUWDQW�WR�WKH�VRFLHW\�DV
VRPHRQH� LQYROYHG� LQ� IRRG� SURGXFWLRQ�� ,Q� .HL\R� VRFLHW\�� D� SHUVRQ·V
FKDUDFWHU� LV� WKH� PRVW� LPSRUWDQW� PHDVXUH� RI� UHVSHFW�� UDWKHU� WKDQ
PDWHULDO�SRVVHVVLRQV��LQFOXGLQJ�FDWWOH��$�SHUVRQ�ZLWK�UHVSHFW�LV�RQH�ZKR
LV�WUXWKIXO�DQG�XSKROGV�.HL\R�UXOHV�DQG�UHJXODWLRQV�JRYHUQLQJ�EHKDYLRU�
VXFK�DV��ZKHQ�WKHUH�ZDV�ZDU��)RU�H[DPSOH��IHPDOH�HOGHUV�ZRXOG�UHPRYH
WKHLU� WUDGLWLRQDO� EHOWV� WR� VLJQLI\� WKH� HQG� RI�ZDU� DQG�PHQ�ZRXOG� EH
UHTXLUHG� WR�REOLJH�KRZHYHU�KDUG� WKH�VLWXDWLRQ�PD\�EH�� ,Q� WKH�.HL\R
HGXFDWLRQDO� V\VWHP�� HDFK�DJH�JURXS� LV� H[SHFWHG� WR� IROORZ� FXVWRPDU\
SUDFWLFHV� DQG� WR� FRQGXFW� WKHLU� UHVSRQVLELOLWLHV� DFFRUGLQJO\�� .HL\R
HGXFDWLRQ�HPSKDVL]HV�FRQVHQVXV�EXLOGLQJ�WKURXJK�GLVFRXUVH�

,Q� WKH� .HL\R� HGXFDWLRQDO� V\VWHP�� OHDUQLQJ� RFFXUV� LQIRUPDOO\�
WKURXJK�ZRUN��ERLVLR��RU�SOD\��XUHUHQ���DQG�IRUPDOO\�WKURXJK�FXVWRPDU\
SUDFWLFHV� VXFK� DV� LQLWLDWLRQ� �WXXP�� DQG� PDUULDJH� �NDWXQLVLHW��� ,Q
DGGLWLRQ�� WKH� .HL\R� PDNH� D� GLVWLQFWLRQ� EHWZHHQ� WHDFKHUV� LQYROYHG�
:LWKLQ� WKH� SURFHVVHV� RI� LQIRUPDO� HGXFDWLRQ�� DW� WLPHV� D� WHDFKHU
�NDQHWLQGHW�� PD\� VSRQWDQHRXVO\� HQJDJH� OHDUQHUV� LQ� OHDUQLQJ� DV� D
VLWXDWLRQ� DULVHV�� %XW�� LQ� RWKHU� VLWXDWLRQV�� OHDUQLQJ� LV� FHQWHUHG� RQ
SDUWLFXODU� WDVNV� �ERLVLRVKLHN��� WKH� UHODWLYH� WLPH� RI� GD\� RU� QLJKW� �IRU
H[DPSOH�� PRUQLQJ� �NDWLO� DVLV��� PLG�GD\� �EHHW��� HYHQLQJ� �NRVJROHQ\��
VHDVRQ� �LZRRW�  �ZHW�� WHOHOR�  � GU\��� RU� UHODWHG� WR� VSHFLILF� FHUHPRQLHV
�WXPGR���.HL\R�HGXFDWLRQ�UHTXLUHV�WKDW�D�FRPSUHKHQVLYH�FXUULFXOXP�EH
OHDUQHG� LQFOXGLQJ� ODQJXDJH� �NXWLW��� EHOLHIV� �NDEZRQXXW��� SURYHUEV
�NDOHZHQXXW��� JDPHV� �XUHULRVKLHN��� VWRU\� WHOOLQJ� �NHHPZD� DWLQGRQ��
VFLHQFH� �NDQHWXVKLHNDE� HPHHW�  � WHDFKLQJV� RI� WKH�ZRUOG��� DJULFXOWXUH
�URNRQGDE�PEDU���PDWKHPDWLFV��QJ·DOHNDE�PHWLW���DQG�LQIRUPDO�WHDFKLQJ
RI�FKLOGUHQ��NHQHHW�OHJXN��LQ�UHJDUG�WR�WKHLU�VRFLHWDO�DQG�LQGLYLGXDO�WDVNV
DQG�UHVSRQVLELOLWLHV��

,Q�.HL\R�FXOWXUH��DOWKRXJK�WKHUH�ZDV�IRUPDO�NQRZOHGJH�WUDQVIHU�WR
FKLOGUHQ��WXPGDE�ODJRN���WKH�PRVW�HPSKDVL]HG�IRUPDO�HGXFDWLRQ�RFFXUV
DV�D�SDUW�RI�LQLWLDWLRQ�IURP�DGROHVFHQFH�LQWR�DGXOWKRRG��NDHWXQ���D�SHULRG
WKDW�WUDGLWLRQDOO\�ODVWHG�VHYHUDO�\HDUV��WXPGDE�WRUXVLHN� �OHDUQHUV�RU
DGROHVFHQWV� EULGJH� WR� DGXOWKRRG��� +LJKO\� UHJDUGHG� LQGLYLGXDOV� DUH
FKRVHQ�DV�WKH�WHDFKHUV��PRWLUHQ��DQG�D�GLVWLQFWLRQ�LV�PDGH�EHWZHHQ�PDOH
�NDQHWLQGHWDE� ZHULLN�� DQG� IHPDOH� �NDQHWLQGHWDE� WLELLN�� WHDFKHUV�
/HDUQLQJ� LQ� HLWKHU� LQIRUPDO� RU� IRUPDO� FRQWH[WV� FDQ� RFFXU� WKURXJK
ZDWFKLQJ��NHHU��RU�GHPRQVWUDWLRQ��NHERRU���SDUWLFLSDWRU\�PRGHOLQJ��NHHUR
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NHERLVLHL�  � \RX� ZDWFK�PH� ZKLOH� ZH� ZRUN�� RU� DSSUHQWLFHVKLS� �NHUXE
NHOGR���LQYHVWLJDWLRQ��NHNLW���RU�WHDFKLQJ�RQH·V�VHOI��LQHWJHL���$VVHVVPHQW
RI�OHDUQLQJ�DQG�XQGHUVWDQGLQJ�LV�KLJKO\�FRQWH[WXDO��7HVWV��WLHPXW��PD\
UHVXOW�LQ�VXFFHVV��VXOGD��EHFDXVH�RI�HLWKHU�HIIRUW��PXXNWH��RU�OXFN��ERU��
$�PLVWDNH��OHHO��PD\�OHDG�WR�IDLOXUH��LSXW���

.HL\R�ODQJXDJH�LQFOXGHV�SURSRVLWLRQDO�FRQFHSWV�XVHG�LQ�SUREDELOLW\�
EDVHG� SUREOHP� VROYLQJ�� 7KHUH� LV� FHUWDLQW\� �LPDQLW��� DOPRVW� �NDWDLW��
OLNHO\��DDRNVHL���QRW�OLNHO\��PDDRNVHL���DQG�LPSRVVLEOH��PHPXNDNVHL��RU
QXOO��EXFK���7LPH�FDQ�EH�RI�WKH�GLVWDQW�SDVW��DLQ���WKH�QHDU�SDVW��RPXW��
SUHVHQW��UD���WKH�QHDU�IXWXUH��NDDURQ���DQG�WKH�GLVWDQW�IXWXUH��WXXQ��
7KHUH�DOVR�H[LVWV�FRQWH[WXDO�UHODWLYLW\�DV�WR�VSDFH�DQG�WLPH��Q\L��DQDQ
Q\L��WKLV��RU�WKLV��YHUVXV�Q\L��DQDQ�Q\LQ��WKLV��RU�WKDW���DQG�FRQWH[WXDO
SUHIL[HV�WKDW�EHJLQ�FRQGLWLRQDO�VWDWHPHQWV��1JL������L������,I��WKHQ��

3UREOHP�6ROYLQJ�LQ�7UDGLWLRQDO�&DWWOH�5DLGLQJ
8QGHUVWDQGLQJ� WKH� SUREOHP�� 7KH� LQLWLDO� SUREOHP� RU� FDXVH� IRU

FRQVLGHULQJ�D�FDWWOH�UDLG�ZRXOG�HLWKHU�EH�D�VKRUWDJH�RI�IRRG��ORQJ�WHUP
GURXJKW��RU�D�QHHG�WR�LQFUHDVH�WKH�QXPEHU�RI�FDWWOH�IROORZLQJ�GLVHDVH
�H�J���5LIW�9DOOH\�)HYHU��VHH�/LQWKLFXP�HW�DO����������+RZHYHU��REWDLQLQJ
FDWWOH�IRU�GRZU\�LQ�IDPLOLHV�ZLWK�D�KLJK�UDWLR�RI�PDOHV�WR�IHPDOHV�ZDV
DOVR� D� UHDVRQ� WR� UDLG� VLQFH� D� GRZU\� LV� JLYHQ� WR� WKH� EULGH·V� SDUHQWV�
([WHQVLYH�FRQVHQVXV�EXLOGLQJ�ZDV�UHTXLUHG�SULRU�WR�FDOOLQJ�D�PHHWLQJ�WR
LQLWLDWH�GHYHORSPHQW�RI�UDLGLQJ�SODQV��

7KHUH�ZDV�IDPLQH�>�����@�����SHRSOH�RI�WKLV�DUHD�JDWKHUHG�WRJHWKHU�WR
WDON�IRU�WKH�SXUSRVH�RI�GHFLGLQJ�ZKHQ�WKH\�ZRXOG�WUDYHO�>�����@����
ZDU� DW� WKH� WLPH� FRQFHUQHG� FRPSHWLWLRQ� IRU� RZQHUVKLS� RI� FDWWOH�
7KHUH�ZDVQ·W�DQ\WKLQJ�HOVH�DW�VWDNH��MXVW��OLYHVWRFN�>�����@�����WKHQ
0XUHQLN�ZHUH� VHOHFWHG�� EXW� RQO\�0XUHQLN�ZKR�KDYH� QRW� EURNHQ
FXOWXUDO�PRUDOV� >�����@�� 7KRVH� SHRSOH�ZKR� KDYH� EURNHQ� FXOWXUDO
PRUDOV�DUH�QRW�DOORZHG�WR�OHDG�WKH�UDLGLQJ�H[SHGLWLRQ�>�����@��1R�
1R��1R�

'HYLVLQJ� D� SODQ�� &RPSOH[� PL[HG� VWUDWHJLHV� ZHUH� XVHG� IRU� WKH
SUHSDUDWLRQ�DQG�FRQGXFWLRQ�RI� VXFFHVVIXO� FDWWOH� UDLGV��3ODQQLQJ�ZDV
LQLWLDWHG�WKURXJK�FODQ�JURXS�FRQVHQVXV��(OGHUV�VHOHFWHG�JURXSV�RI�����
ZDUULRUV� �0XUHQLN�� EDVHG� RQ� SHUVRQDO� DWWULEXWHV� VXFK� DV� VSHHG�
GHSHQGDELOLW\��H[SHULHQFH��SDVW�UDLGLQJ�VXFFHVV��DQG�DELOLW\�WR�FUHDWH
FRPSUHKHQVLYH�UDLGLQJ�VWUDWHJLHV��1XPHURXV�JURXSV�RI�VFRXWV��6HJHLN�
ZRXOG� VHFUHWO\� WUDYHO� RQ� LQGHSHQGHQW� UHFRQQDLVVDQFH� PLVVLRQV� LQWR
QHLJKERULQJ�HWKQLF�JURXS·V�WHUULWRULHV��

:RPHQ�SUHSDUHG�FUXVW��EHFDXVH�WKHUH�ZDV�QR�IRRG��PDL]H�KDG�QRW
DUULYHG��1R��QR��QR��2QO\�ILQJHU�PLOOHW�DQG�VRUJKXP��6FRXWV�GR�QRW
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VKRZ�WKHPVHOYHV�WR�WKH�HQHP\��WKH\�KLGH�LQ�WKH�EXVKHV��:KDW�WR
HDW��RQO\�WKH�XJDOL�FUXVW�SRZGHU��2I�FRXUVH��\RX�NQRZ�ZKHUH�WR�ILQG
ZDWHU��VR�\RX�WDNH�WKH�SRZGHU�DQG�GULQN�ZDWHU�����̂ �����@�SHRSOH�ZKR
ZHQW�LQ�IURQW�ZKR�ZHUH�FDOOHG�VFRXWV��6HJHLN������>�����@�WKH\�ZLOO�JR
DQG�VXUYH\�WR�VHH�ZKHUH�WKH�FDWWOH��KHUGHUV�HQHPLHV��DUH�ORFDWHG�
7KHQ�� WKH\� FRPH� EDFN�� DQG� XSRQ� DUULYDO�� WKH\� UHSRUW� RQ� ZKDW
KDSSHQHG�RQ�WKH�VFRXWLQJ�H[SHGLWLRQ�>�����@�

9DULDEOHV�FRQVLGHUHG�IRU�HIIHFWLYHO\�VFRXWLQJ�DQG�UDLGLQJ�SDUWLFXODU�VLWHV
LQFOXGHG�� QXPEHU� DQG� TXDOLW\� RI� FDWWOH�� GD\V� RI� WUDYHO� LQYROYHG�
SHUFHLYHG� VWUHQJWKV� LQ� RIIHQVH�ZHDNQHVVHV� LQ� GHIHQVH�� RYHUDOO� VLWH
YXOQHUDELOLW\��YDULDEOH�URXWHV�IRU�HVFDSH��DFFHVV�WR�ZDWHU�IRU�WKH�MRXUQH\
KRPH��GLVWDQFH�KRPH��WLPH�RI�\HDU�PRQWK�GD\��DQG�WKH�QXPEHU�RI�VLWHV
WKDW�PLJKW�EH�LQFOXGHG�LQ�D�UDLG��$GGLWLRQDO�FRQFHUQV�LQFOXGHG�SRWHQWLDO
HQFRXQWHUV� ZLWK� NQRZQ� KHUGV� RI� HOHSKDQW�� EXIIDOR�� DQG� OLRQ� SULGHV�
)ROORZLQJ� UHFRQQDLVVDQFH�� WKH� FODQ� ZRXOG� DJDLQ� PHHW� DQG� GLVFXVV
SRVVLEOH�HYHQWV��RSWLRQV�DQG�RXWFRPHV�SULRU�WR�PDNLQJ�D�GHFLVLRQ�IRU�D
UDLG��*HQHUDOO\��D�UDLG�ZRXOG�LQFOXGH�VHYHUDO�VLWHV��EH�LQLWLDWHG�DW�QLJKW
XQGHU�D�IXOO�PRRQ��DQG�FRQGXFWHG�LQ�WKH�GU\�VHDVRQ�ZKHQ�WUDFNV�FRXOG
HDVLO\�EH�FRYHUHG�

7KH�EHVW� WLPH�WR�ODXQFK�D�UDLG�ZDV�LQ�WKH�GU\�VHDVRQ�ZKHQ�\RX
FRXOG�HDVLO\�FRYHU�WUDFNV��7KH�ZD\�\RX�ZRXOG�EULQJ�WKH�FDWWOH�EDFN
ZRXOG�QRW�EH�LQ�WKH�GLUHFWLRQ�\RX�DUULYHG��$�IXOO�PRRQ�ZRXOG�DOORZ
\RX� WR� VHH� ZKHUH� HYHU\RQH� ZDV� DQG� WR� VHH� LI� WKH� UDLG� ZDV
VXFFHHGLQJ��:H�ZRXOG�NQRZ�ZKHUH�WKH�OLRQV�DQG�HOHSKDQWV�PLJKW�EH
����DQG�ZDWHU�IRU�WKH�FDWWOH�WR�GULQN�>������������@��

&DUU\LQJ�RXW�WKH�SODQ��&DSWXUHG�FDWWOH�ZRXOG�UDSLGO\�EH�GULYHQ�E\
WKH�IDVWHVW�ZDUULRUV�LQ�D�SUHGHWHUPLQHG�GLUHFWLRQ��EXW�QRW�QHFHVVDULO\
WKH�PRVW�GLUHFW�URXWH�KRPH��6ORZHU��EXW�ZHOO�DUPHG�ZDUULRUV��2OGLP�
ZRXOG�EH�UHVSRQVLEOH�IRU�UHDU�JXDUG�DQG�FRYHULQJ�WUDFNV��

:KHQ�WKH\�DUULYH�DW�WKH�ORFDWLRQ��WKH\�ZRXOG�WDNH�VHSDUDWH�SDWKV
>�����@�����IURP�VWUDWHJLF�VLWHV��WKH\�ZRXOG�UDLG�EHXWDE�WXJD�WR�JHW�WKH
FDWWOH��7KH�6HJHLN�GULYH�WKH�FDWWOH��DIWHU�WKH\�JHW�WKHP�RXW�RI�WKH
EHXWDE� WXJD� ���� EXW� WKHUH� DUH� VRPH�ZKR� IROORZ� IURP�EHKLQG�� WKH
JXDUG��WKH�2OGLP��SUHYHQW�WKH�HQHP\�IURP�FRPLQJ�DIWHU�WKH�FDWWOH�
,Q� WKH� PHDQWLPH�� RWKHUV� GULYH� WKH� FDWWOH� DZD\� DV� TXLFNO\� DV
SRVVLEOH��7KH�UHVW��2OGLP��UHWXUQ�VORZO\��ZLWK�WKHLU�DUPV��KHDYLO\
DUPHG��\HV��ERZ�DQG�DUURZ��VSHDUV��DQG�NQLYHV�>�����@���

([DPLQDWLRQ� WR� GHWHUPLQH� LI� WKH� VROXWLRQ� LV� D� VXFFHVVIXO� UHVXOW�
)ROORZLQJ�D�VXFFHVVIXO�UDLG��FDWWOH�ZRXOG�EH�HTXLWDEO\�GLVWULEXWHG�DPRQJ
FODQ�PHPEHUV�� EXW� LQGLYLGXDO� FDWWOH� FRXOG�EH� VHOHFWHG� IRU�SDUWLFXODU
JHQHWLF� WUDLWV�� )XUWKHUPRUH�� HDFK� FODQ� PHPEHU� ZRXOG� VHOHFWLYHO\
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GLVWULEXWH�KLV�FDWWOH�WR�RWKHU�EHXWDE�WXJD��KRPHVWHDG�ZLWK�FDWWOH��IRU
EUHHGLQJ�DQG�VR�WKDW�UDLGLQJ�RU�GLVHDVH�DW�DQ\�RQH�EHXWDE�WXJD�FRXOG�QRW
UHVXOW�LQ�WKH�ORVV�RI�RQH·V�WRWDO�KHUG��$�SHUVRQ�RI�KLJK�UHJDUG�ZDV�RQH
ZKR�KLVWRULFDOO\�ZDV�DEOH�WR�EUHHG�DQG�SURYLGH�VDIH�FDUH�IRU�PDQ\�FDWWOH�

:KHQ�WKH�FDWWOH�ZHUH�EURXJKW�EDFN�����ZH�ZRXOG�ORRN�DW�WKHP�IRU
WKHLU� KHDOWK�� FRORU� DQG� LI� WKH\�ZHUH� EXOOV� RU� FRZV� >�����@���� WKHQ
GHFLVLRQV�ZRXOG�EH�PDGH�DV�WR�ZKR�ZRXOG�JHW�ZKLFK�FDWWOH�>�����@�
ZH�WULHG�WR�EH�IDLU�DQG�FRQVLGHU�SHRSOHV�QHHGV�>�����@��

.HFKXL
$�0DWKHPDWLFV�*DPH�%DVHG�RQ�7UDGLWLRQDO�&DWWOH�5DLGLQJ

.HFKXL�LV�D�VLPXODWLRQ�FDWWOH�UDLGLQJ�JDPH�SOD\HG�LQ�D���[���PDWUL[�E\
PDNLQJ����KROHV�LQ�WKH�JURXQG��7KH�JDPH�LV�SRSXODU�DQG�VSRQWDQHRXVO\
SOD\HG�E\�FKLOGUHQ�RXWVLGH�RI�VFKRRO��(DFK�SOD\HU·V�VLGH�FRQVLVWV�RI�HLJKW
���[����KROHV� �EHXWDE� WXJD��DQG�UHSUHVHQWV�DQ�HWKQLF�JURXS�RI� FDWWOH
UDLVHUV��)LJXUH�����8QULSH�JUHHQ�DQG�PDWXUH�\HOORZ�URXQG�IUXLWV������FP
GLDPHWHU��RI�D� VPDOO�SHUHQQLDO� VSLQ\�VKUXE� ORERWZD� �6RGRP�DSSOH�²
6RODQXP�LQFDQXP��/���$JQHZ��������DUH�XVHG�DV�FRXQWHUV�UHSUHVHQWLQJ
FDWWOH��7KH�VKUXE�JURZV�ZHOO� LQ�JUD]HG�(DVW�$IULFDQ�JUDVVODQGV�DQG
SURGXFHV�QXPHURXV�EHUULHV�DOPRVW�FRQWLQXRXVO\�IURP�RQH�ZHW�VHDVRQ�WR
WKH� QH[W�PDNLQJ� LW� D� UHDGLO\� DYDLODEOH� IUXLW�� ,Q� DGGLWLRQ�� WKH� IUXLWV
FRQWDLQ� WR[LF� VRODQLQH� FRPSRXQGV� �9HUGFRXUW� 	� 7UXPS�� ������ VR
DQLPDOV�GR�QRW�FRQVXPH�WKHP�

(DFK�SOD\HU�SODFHV�DQ�DJUHHG�XSRQ��EXW�HTXDO�QXPEHU��XVXDOO\����
RI�6RGRP�$SSOH�²�6RODQXP�LQFDQXP�IUXLWV��FDWWOH��LQ�HDFK�EHXWDE�WXJD�
&RQVHTXHQWO\��HDFK�SOD\HU�EHJLQV�ZLWK�DV�PDQ\�DV����FDWWOH�� ,Q�WKH
RXWHU�URZ��LQ�RQH�FRUQHU��DQG�XVXDOO\��DW�GLDJRQDO�HQGV�RI�WKH�PDWUL[�D
KRPH�EHXWDE�WXJD�LV�FKRVHQ��7KLV�GHVLJQDWHG�EHXWDE�WXJD�LV�DQ�DUHD
VDIH�IURP�DQ\�UDLGLQJ��7KXV��HDFK�WLPH�D�SOD\HU�SDVVHV�RYHU�WKLV�VLWH�
DQG�GURSV�DQ�DQLPDO��RQH�RI�WKH�FDWWOH�EHFRPHV�VDIH��

(LWKHU�SOD\HU�PD\�EHJLQ�WKH�JDPH��LW�PD\�EH�E\�FRQVHQVXV�RU�E\�RQH
SOD\HU�JXHVVLQJ�WKH�RWKHU·V�KDQG�WKDW�KROGV�DQ�REMHFW��7KH�JDPH�FRQVLVWV
RI�URXQGV��VXEURXQGV��DQG�PRYHV��UHVSHFWLYHO\��(DFK�SOD\HU·V�WXUQ�LV�D
FRPSOHWH� URXQG�� $� JDPH·V� VXEURXQGV�PD\� EH� LQ� RQH� GLUHFWLRQ� RQO\
�FORFNZLVH�RU�FRXQWHU�FORFNZLVH��DURXQG�WKH�PDWUL[�RU�FRQVLVW�RI�FKDQJHV
LQ�GLUHFWLRQ��,I�D�JDPH�DOORZV�FKDQJH�RI�GLUHFWLRQ��GLUHFWLRQ�FKDQJH�LV
DOORZHG�DW�WKH�EHJLQQLQJ�RI�D�URXQG��ZKHQ�WKH�ODVW�DQLPDO�LQ�KDQG�LV
GURSSHG��RU�DIWHU�D�FDWWOH�UDLG�WDNHV�SODFH��:KHQ�SOD\�LV�LQ�RQH�GLUHFWLRQ
RQO\��HDFK�WXUQ�RU�URXQG�LQFOXGHV�RQO\�RQH�VXEURXQG��%XW��LQ�D�JDPH
WKDW�DOORZV�FKDQJH�LQ�GLUHFWLRQ��VHYHUDO�VXEURXQGV�PD\�RFFXU��WKDW�LV�
HYHU\�WLPH�D�SOD\HU�PDNHV�D�FKDQJH�LQ�GLUHFWLRQ��&KDQJH�LQ�GLUHFWLRQ
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EHFRPHV�D�UDQGRPL]HG�HYHQW�EHFDXVH�LW�PD\�EH�LQYRNHG�DW�WKH�GLVFUHWLRQ
RI�D�SOD\HU��'LUHFWLRQ�PD\�QRW�EH�FKDQJHG�ZLWKLQ�D�VXEURXQG��$�PRYH�LV
FRQVLGHUHG�WR�WDNH�SODFH�HYHU\�WLPH�D�SOD\HU�SDVVHV�́ WKURXJKµ�D�EHXWDE
WXJD��%HIRUH�D�JDPH��SOD\HU·V�DJUHH�ZKHWKHU�WR�XVH�HLWKHU�RQH�GLUHFWLRQ
RQO\�RU��LI�FKDQJH�LQ�GLUHFWLRQ�LV�XVHG�ZKHQ�LW�FDQ�EH�LQYRNHG��$�SOD\HU
PD\�LQLWLDWH�WKH�ILUVW�PRYH�RI�D�URXQG�LQ�DQ\�EHXWDE�WXJD��EXW�RQO\�RQ
KLV� RU� KHU� HWKQLF� JURXSV·� VLGH�� $W� WKH� HQG� RI� D� URXQG�� RU� VHULHV� RI
VXEURXQGV��LW�EHFRPHV�WKH�RWKHU�SOD\HU·V�WXUQ�

)LJXUH�����7KH�JDPH�RI�.HFKXL�LV�SOD\HG�RQ�D���[���PDWUL[�RI�KROHV�
$�SOD\HU·V�VLGH�FRQVLVWV�RI�HLJKW�EHXWDE�WXJD�UHSUHVHQWLQJ�RQH�HWKQLF
JURXS�RI�FDWWOH�UDLVHUV��(DFK�SOD\HU�RU�VLGH�SODFHV�DQ�DJUHHG�XSRQ
DQG�HTXDO�QXPEHU��XVXDOO\�IRXU��RI�6RGRP�$SSOHV��FDWWOH��LQ�HDFK
KROH�� $� KRPH� EHXWDE� WXJD� LV� XVXDOO\� FKRVHQ� GLDJRQDO� WR� WKH
RSSRQHQW��7KH�JRDO�LV�WR�QRW�RQO\�JHW�DOO�\RXU�HWKQLF�JURXS·V�FDWWOH
LQWR�\RXU�KRPH�EHXWDE� WXJD��EXW� WR� UDLG� WKH�QHLJKERULQJ�HWKQLF
JURXS·V�FDWWOH�DV�ZHOO�
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�7KH�JDPH·V�SURFHGXUDO�UXOHV�IRU�SOD\�IROORZ�
2SHQLQJ�D�5RXQG
�� 7KH�JDPH�EHJLQV�ZLWK�RQH�SOD\HU�UHPRYLQJ�DOO�WKH�FDWWOH

IURP�DQ\�FKRVHQ�KROH��EHXWDE�WXJD���
�� 7KH�SOD\HU�WKHQ�EHJLQV�SODFLQJ�D�VLQJOH�DQLPDO�LQ�HDFK

KROH�SDVVHG�RYHU�
0RYHV�DQG�5DLGLQJ
�� ,I�DQ\�FDWWOH�DUH�SUHVHQW�LQ�WKH�KROH�DW�ZKLFK�WKH�ODVW

DQLPDO�LQ�KDQG�LV�GURSSHG��WKH�SOD\HU�SLFNV�XS�DOO�WKRVH
DQLPDOV��FRQWLQXHV�SOD\LQJ��DQG�OHDYHV�WKDW�EHXWDE�WXJD
ZLWKRXW�FDWWOH�

�� ,I��GXULQJ�D�VHULHV�RI�PRYHV��WKH�ODVW�DQLPDO�GURSSHG�LV
SODFHG� LQ�DQ� LQQHU�URZ�WKH�SOD\HU� LV�DEOH�WR�UDLG�WKH
RSSRQHQW·V�DGMDFHQW�WZR�RSSRVLQJ�KROHV�RI�WKH�LQQHU�DQG
RXWHU�URZV��SURYLGLQJ�DW�OHDVW�RQH�DQLPDO�LV�SUHVHQW�LQ
WKH� DGMDFHQW� LQQHU� KROH�� DQG� FRQWLQXHV� SOD\LQJ�
+RZHYHU�� LI�FDWWOH�DUH�SUHVHQW�RQO\�LQ�WKH�KROH�RI�WKH
RSSRQHQW·V� RXWHU� URZ� WKRVH� FDWWOH�PD\�QRW�EH� UDLGHG
�WKH\�DUH� FRQVLGHUHG� ´WRR�GHHS� LQ� WKH�RSSRVLQJ�VLGH·V
WHUULWRU\�IRU�FRQGXFWLQJ�D�VXFFHVVIXO�UDLGµ���$Q\�FDWWOH�LQ
WKH�DGMDFHQW�EHXWDE�WXJD�RI�WKH�LQQHU�URZ�PD\�EH�UDLGHG
HYHQ�WKRXJK�QR�FDWWOH�DUH�SUHVHQW�LQ�WKH�RXWHU�EHXWDE
WXJD��$�VXFFHVVIXO�UDLG�FRQVLVWV�RI�SLFNLQJ�XS�DOO�RI�WKH
RSSRQHQW·V�FDWWOH�IRXQG�LQ�WKH�EHXWDE�WXJD�UDLGHG��$IWHU
D�UDLG�WDNHV�SODFH��WKH�SOD\HU�UHWXUQV�WR�KHU�RU�KLV�VLGH
DQG� FRQWLQXHV�SOD\�E\�GURSSLQJ� FDWWOH�� EXW� WKLV� WLPH
EHJLQV�LQ�D�EHXWDE�WXJD�LPPHGLDWHO\�QH[W�WR�WKH�KROH
ZKHUH�WKH�ODVW�DQLPDO�ZDV�GURSSHG�SULRU�WR�WKH�UDLG�
7KXV��RQH�DQLPDO�LV�OHIW�LQ�WKH�EHXWDE�WXJD�IURP�ZKHUH
WKH�UDLG�ZDV�ODXQFKHG�

�� $�SOD\HU·V�GHVLJQDWHG�KROH�IRU�WKH�KRPH�EHXWDE�WXJD�LQ
WKH�RXWHU�URZ�LV�DQ�H[FHSWLRQ�WR�UDLGLQJ��,W�FDQ�QRW�EH
UDLGHG��,Q�WKLV�FDVH��LI�D�SOD\HU�LV�DEOH�WR�FRQGXFW�D�UDLG
RQO\�WKH�FDWWOH�LQ�WKH�EHXWDE�WXJD�RI�WKH�LQQHU�URZ�PD\
EH�WDNHQ�

�� (DFK�WLPH�D�SOD\HU�SDVVHV�RYHU�WKH�KRPH�EHXWDE�WXJD
DQ� LQGLYLGXDO� DQLPDO� LV� GURSSHG� DQG� FRQVHTXHQWO\�
SODFHG�LQ�D�ORFDWLRQ�VDIH�IURP�UDLGLQJ��

(QGLQJ�D�5RXQG
�� ,I��ZKHQ�WKH�ODVW�DQLPDO�LQ�KDQG�LV�GURSSHG�LQ�D�EHXWDE

WXJD� LQ� WKH� RXWHU� URZ� DQG� WKHUH� DUH� QR� RWKHU� FDWWOH
SUHVHQW��WKDW�LQGLYLGXDO·V�URXQG�RI�SOD\�LV�VWRSSHG�
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�� ,I�� ZKHQ� WKH� ODVW� DQLPDO� LQ� KDQG� LV� GURSSHG� LQWR� D
EHXWDE� WXJD� LQ� WKH� LQQHU� URZ� DQG� WKHUH� DUH� QHLWKHU
FDWWOH� SUHVHQW� LQ� WKDW� KROH� QRU� FDWWOH� SUHVHQW� LQ� WKH
RSSRQHQW·V�DGMDFHQW�KROH��QR�UDLG�FDQ�WDNH�SODFH���WKDW
LQGLYLGXDO·V�URXQG�RI�SOD\�LV�VWRSSHG��

�� ,I��ZKHQ�WKH�ODVW�DQLPDO�GURSSHG�LV�LQ�WKH�KRPH�EHXWDE
WXJD�WKH�URXQG�RI�SOD\�LV�VWRSSHG��DV�LW�LV�FRQVLGHUHG�QRW
LQ�WKH�SOD\HU·V�LQWHUHVW�WR�UHPRYH�FDWWOH�IURP�WKDW�VLWH
�WUDGLWLRQDOO\�WKH�PRVW�ZHOO�JXDUGHG�EHXWDE�WXJD�LQ�WKH
WHUULWRU\���

�� 2FFDVLRQDOO\��LI�D�SOD\HU�WKLQNV�LW�PD\�VHUYH�KHU�RU�KLV
ORQJ�WHUP�LQWHUHVW��VXFK�DV�DW�WKH�EHJLQQLQJ�RI�D�URXQG
DQG�XVXDOO\�HDUO\�LQ�WKH�JDPH��FDWWOH�PD\�EH�WDNHQ�IURP
WKH�KRPH�EHXWDE�WXJD��LI�LW�FDQ�SRWHQWLDOO\�UHVXOW�LQ�D
VXEVWDQWLDO�UDLG�DQG�WKH�JDLQ�DSSHDUV�WR�RXWZHLJK�WKH
ORVV�

(QGLQJ�D�*DPH�DQG�9LFWRU\
�� $�SOD\HU�ZLQV�ZKHQ�DOO�RI� WKH�RSSRQHQW·V�FDWWOH�KDYH

EHHQ�VXFFHVVIXOO\�UDLGHG��2U�
�� ,I�RQH�SOD\HU�FDQ�QRW�SODFH�PRUH�WKDQ�RQH�DQLPDO�LQ�D

KROH��H[FHSWLQJ�WKH�KRPH�EHXWDE�WXJD��WKXV�SUHYHQWLQJ
FRQWLQXHG�PRYHV�RQ�KHU�RU�KLV�SDUW��WKH�JDPH�LV�HQGHG�

�� $OO�FDWWOH�RQ�HDFK�VLGH�DUH�FRXQWHG�DQG�WKH�SOD\HU�ZLWK
WKH�KLJKHVW�QXPEHU�ZLQV�

3UREOHP�6ROYLQJ�LQ�3OD\LQJ�.HFKXL
(LJKW�JDPHV�ZHUH�SOD\HG�E\�WKH�VL[WHHQ�VWXGHQWV�VWXGLHG��7LPH�XVHG�LQ
SOD\LQJ�WKH�JDPHV�DYHUDJHG����PLQXWHV�DQG�UDQJHG�EHWZHHQ����PLQXWHV
DQG����PLQXWHV��7KH�KLJKHVW�QXPEHU�RI�VXEURXQGV�XVHG�LQ�D�JDPH�ZRQ
ZDV������ZKHUHDV�WKH�ORZHVW�QXPEHU�XVHG�E\�D�ORVHU�ZDV����VXEURXQGV�
7KH�KLJKHVW�GLIIHUHQFH�EHWZHHQ�D�ZLQQHU�ORVHU�ZDV����FDWWOH�����ZLQQHU�
�� ORVHU�� DQG� WKH� ORZHVW� GLIIHUHQFH�ZDV� HLJKW� FDWWOH�� ,Q� VRPH� JDPHV�
SDUWLFLSDQWV�E\�FRQVHQVXV��ZRXOG�DOORZ�SOD\�LQ�RQH�GLUHFWLRQ�RQO\�DQG�LQ
RWKHU� JDPHV�� ZRXOG� DOORZ� FKDQJH� RI� GLUHFWLRQ� DIWHU� HDFK� VXEURXQG�
6WXGHQWV�VWDWHG�WKDW�WKH\�UHJXODUO\�YDU\�WKLV�UXOH�GHSHQGLQJ�XSRQ�RQH·V
SDVW�VXFFHVV��DV�D�ZD\�WR�WKLQN�DERXW�DOWHUQDWLYH�VWUDWHJLHV�WR�RXWSOD\
RSSRQHQWV�DQG�DV�D�ZD\�WR�LQFUHDVH�PRUH�FDWWOH�LQ�WKH�KRPH�EHXWDE
WXJD��7R�DGG�YDULDWLRQ�� WKH\�DOVR� UDQGRPO\� FKDQJHG� WKH�GHVLJQDWHG
ORFDWLRQ� RI� WKH� VDIH� EHXWDE� WXJD� LQ� WKH� RXWHU� URZ� LQ� JDPHV� SOD\HG�
2FFDVLRQDOO\��LI�LW�ZHUH�HDUO\�LQ�D�JDPH�DQG�VHHQ�DV�D�FUXFLDO�VWHS�WR
ZLQQLQJ�D�JDPH��D�SOD\HU�ZRXOG�EHJLQ�D�URXQG�E\�UHPRYLQJ�FDWWOH�IURP
WKHLU�VDIH�EHXWDE�WXJD��$GGLWLRQDOO\��VRPHWLPHV�WKH�VDIH�EHXWDE�WXJD
ZRXOG� QRW� EH� DQQRXQFHG� E\� D� SOD\HU� XQWLO� E\� FKDQFH� RQH� IRXQG� D
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SDUWLFXODU�ORFDWLRQ�WR�KDYH�D�KLJK�QXPEHU�RI�FDWWOH��HVSHFLDOO\�DIWHU�WKH
ILUVW�URXQG��)LQDOO\��RQH�YDULDWLRQ�PDGH�ZLWK�UHVSHFW�WR�GHWHUPLQLQJ�WKH
ZLQQHU�ZDV��UDWKHU�WKDQ�WDOO\LQJ�DOO�WKH�FDWWOH�RQ�HDFK�VLGH�WR�FRXQW�
RQO\�WKRVH�FDWWOH�FRQVLGHUHG�VDIH�LQ�WKH�KRPH�EHXWDE�WXJD�ZHUH�DOORZHG
WR�EH�FRXQWHG��

8QGHUVWDQGLQJ�WKH�SUREOHP��$W�WKH�EHJLQQLQJ�RI�D�JDPH�SOD\HUV
VWDUWHG�DW�DQ\�RQH�RI�WKH�KROHV��EXW�SURYLGHG�UHDVRQV�IRU�WKHLU�FKRLFH��

,� VWDUWHG�KHUH�DQG�PRYHG� LQ� WKLV�GLUHFWLRQ�EHFDXVH�P\� ILUVW
LQWHUHVW�LV�LQ�JHWWLQJ�DV�PDQ\�FDWWOH�DV�,�FDQ�LQWR�WKH�VDIH�EHXWDE
WXJD�>�����@�

,�VWDUWHG�KHUH�EHFDXVH�IURP�H[SHULHQFH��,�NQHZ�,�ZRXOG�EH�DEOH
WR�UDLG�GXULQJ�WKLV�URXQG�>�����@�

'HYLVLQJ�D�SODQ��3ULRU�WR�HDFK�URXQG��D�SOD\HU�VXUYH\HG�WKH�H[LVWLQJ
QXPEHU�RI�FDWWOH�LQ�HDFK�KROH�RI�WKH�LQVLGH�DQG�RXWVLGH�URZV��FKRVH�D
VWDUWLQJ�EHXWDE�WXJD�DQG�FRXQWHG�RU�PDGH�HVWLPDWHV�LQ�HDFK�GLUHFWLRQ
WR�GHWHUPLQH�ZKLFK�VHULHV�RI�VXEURXQGV�ZRXOG�SURYLGH�WKH�PRVW�EHQHILW�
,QLWLDOO\�� WKLV� VWUDWHJ\� LV� H[FHHGLQJO\� FRPSOH[� DQG� UHTXLUHV
FRQFHQWUDWLRQ� DQG� WLPH� EHFDXVH� WKH� QXPEHU� RI� SRVVLEOH� FKDQJHV� RI
GLUHFWLRQ� LQ� WKH� ILUVW� URXQGV�DUH�YHU\�KLJK��$V� WKH�QXPEHU� RI� FDWWOH
DYDLODEOH�IRU�PRYHV�LQ�D�URXQG�RU�VXEURXQG�GHFUHDVHV�WKH�RSWLRQV�IRU
GLUHFWLRQ�DQG�PRYHV�DOVR�GHFUHDVH��+RZHYHU��DV�WKH�QXPEHU�RI�FDWWOH
REWDLQHG�LQ�D�UDLG�GZLQGOHV��GHFLVLRQV�IRU�D�URXQG·V�PRYHV�LQYHUVHO\�EH
FRPH�PRUH�FULWLFDO�ZLWK�UHJDUG�WR�D�SOD\HU·V�FKDQFH�RI�ZLQQLQJ�

$W�WLPHV��D�SOD\HU�ZRXOG�FDOFXODWH�WKDW�D�URXQG�PLJKW�OHDYH�VHYHUDO
FDWWOH�YXOQHUDEOH��EXW�HLWKHU�WKH�RSSRQHQW�ZRXOG�QRW�EH�DEOH�WR�UHDFK
WKRVH�FDWWOH�GXULQJ�KHU�RU�KLV�URXQG��RU�WKH�QXPEHU�RI�FDWWOH�OHIW�ZRXOG
QRW� H[FHHG� WKH� VXEVHTXHQW�QXPEHU� RI� SRWHQWLDO� FDWWOH� WKDW� FRXOG�EH
UDLGHG� IURP� WKH� RSSRQHQW� GXULQJ� WKH� URXQG�� 7KH� JDLQV� H[FHHGHG
SRWHQWLDO�ORVHV��(DFK�SOD\HU�DOVR�FRQVLGHUHG�D�OLNHO\�VWDUWLQJ�SRLQW�IRU
WKH�RSSRQHQW·V�QH[W�URXQG��7KXV��WKH�DGYDQWDJHV�DQG�GLVDGYDQWDJHV�RI
KHU�RU�KLV�FKRLFH�RI�PRYHV�ZRXOG�LQFOXGH�́ :LOO�UDLGLQJ�RQ�P\�SDUW�OHDYH
WRR�PDQ\�RI�P\�RZQ�FDWWOH�YXOQHUDEOH"µ�6XEVHTXHQWO\��D�SOD\HU�PLJKW
FRQFHQWUDWH�RQ�PRYLQJ�DV�PDQ\�FDWWOH�DV�SRVVLEOH�LQWR�KHU�RU�KLV�RZQ
KRPH�EHXWDE�WXJD�GXULQJ�D�URXQG��

,�FDQQRW�VWDUW�KHUH��EHFDXVH�,�ZDQW�WR�VWDUW�WKHUH��VR�WKDW�,�FDQ
JHW�GLUHFWO\�DW�WKH�RSSRQHQW·V�FRZV�>�����@�

<RX�NQRZ��,�DP�HVFDSLQJ�EHFDXVH�WKLV�SHUVRQ�ZLOO�WDNH�VR�PDQ\
���� LI�P\� FDWWOH� DUH� LQ� WKH� LQVLGH� URZ�RI�KROHV� ���� VR� ,�ZDQW� WR� JR
RXWVLGH��,�DP�WU\LQJ�WR�HVFDSH�IURP�WKH�LQVLGH�KROHV��WR�GLVWULEXWH
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WKH�WXJDE�ODERW�WR�WKH�RXWVLGH�VR�WKH�RSSRQHQW�FDQQRW�JHW�D�FKDQFH
WR�WDNH�HYHU\WKLQJ�IURP�WKLV�URZ�>�����@�

0\�SODQ�LV�WR�JHW�WKH�FRZV�LQ�WKH�VDIH�EHXWDE�WXJD�>�����@�
,�VWDUWHG�KHUH�EHFDXVH�,�FRXQWHG����������KROHV�DQG�,�ZRXOG�HQG

LQ�KROH�ZKHUH�,�FRXOG�FROOHFW�PDQ\�FRZV�>�����@�
,�FRXQWHG������������KROHV��VR�LI�,�VWDUWHG�KHUH��,�ZRXOG�HQG�XS

FROOHFWLQJ���FRZV��7KDW�ZRXOG�SUHYHQW�WKH�RWKHU�SOD\HU�IURP�JHWWLQJ
FRZV�>�����@��

&DUU\LQJ�RXW�WKH�SODQ��$V�SOD\HUV�PDGH�DQG�FRPSOHWHG�URXQGV�RU
VXEURXQGV�� WKH\� EHFDPH� PRUH� DZDUH� RI� WKH� RXWFRPHV� IRU� SRVVLEOH
FKRLFHV��3UREOHP�EHFDPH�PRUH�UHILQHG��HVSHFLDOO\�LI�WKH�LQLWLDO�URXQG
SODQ�ZDV�EDVHG�RQ�HVWLPDWLRQ��UDWKHU�WKDQ�FRXQWLQJ�

,�FRXQWHG�WKDW�,�KDG�IRXU�FRZV�DQG�,�ZDQWHG�WR�JHW�WR�WKH�VDIH
EHXWDE�WXJD�>�����@�

,�ZDQWHG�WR�VWRS�KHUH�VR�WKDW�,�FRXOG�JHW�WKH�RSSRQHQW·V�HLJKW
FRZV�LQ�WKHVH�WZR�KROHV�>�����@�

([DPLQDWLRQ�WR�GHWHUPLQH�LI�WKH�VROXWLRQ�LV�D�VXFFHVVIXO�UHVXOW��$W�WKH
FRPSOHWLRQ�RI�HDFK�URXQG�RU�VXEURXQG�DQG�WKH�JDPH��D�SOD\HU�HYDOXDWHG
WKH�FRQVHTXHQFHV�RI�PRYHV�PDGH�

:KHQ�,�PDGH�P\�PRYH�,�ZHQW�SDVW�ZKHUH�,�WKRXJKW�,�ZRXOG
HQG��RQH�VSDFH�EH\RQG�>�����@

,�ZDV�QRW� FDUHIXO�HQRXJK��0\�HVWLPDWHV�ZHUH�QRW�YHU\�JRRG
>�����@�

,�GLG�QRW�SOD\�ZHOO��,�IDLOHG�EHFDXVH�,�KDYH�RQO\���FRZV�>�����@�
0\�RSSRQHQW�ZRQ�DV�\RX�FDQ�VHH��6KH�KDV�PDQ\�FRZV�>�����@��,

KDYH�WR�WU\�DQG�XVH�EHWWHU�VWUDWHJLHV�VR�WKDW�,�FDQ�ZLQ�QH[W�WLPH��,
KDYH�WR�PDNH�VXUH�,�FRXQW�EHIRUH�,�PDNH�D�PRYH�>�����@��,�KDYH�WR
SXW�P\�FRZV�RQ�WKH�RXWVLGH�VR�WKDW�WKH\�DUH�RXW�RI�UHDFK�IRU�WKH
RSSRQHQW�

6WXGHQWV·�3UREOHP�6ROYLQJ�LQ�7UDQVPLVVLRQ�*HQHWLFV
$Q�DQDO\VLV�RI�VWXGHQWV·� LQWHUYLHZV�DQG�GUDZLQJV�LQGLFDWH�WKDW�WKH\
PRGHOHG� WKHLU� WH[WERRN� GHPRQVWUDWLRQV� IRU� FURVVHV�� XVLQJ� OLQHV� WR
FRQQHFW�SDUHQWV�DQG�SURJHQ\��6WXGHQWV��ZKHQ�DVNHG��ZHUH�XQDEOH�WR
PDNH�DQ\�VWDWHPHQWV�WKDW�UHIOHFWHG�DQ�XQGHUVWDQGLQJ�RI�SUREDELOLW\
UHODWHG�WR�WKH�PHDQLQJ�RI�WKHLU�OLQHV�FRQQHFWLQJ�JDPHWHV�RU�JHQRW\SHV
RU�UDWLRV�IRU�SURJHQ\�SKHQRW\SHV��)XUWKHUPRUH��VWXGHQWV�GLG�QRW�XVH
WUHH� GLDJUDPV� RU� PDWUL[HV� �3XQQHWW� VTXDUHV�� DV� DGYRFDWHG� LQ� WKH
.HQ\DQ�V\OODEL��.HQ\D�1DWLRQDO�([DPLQDWLRQV�&RXQFLO�²�.1(&�������
DQG�E\�JHQHWLFLVWV��5XVVHOO��������)XWX\PD���������6WXGHQWV�DWWHPSWHG
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WR� VROYH� G\QDPLF� SUREDELOLW\�EDVHG� SUREOHPV� JHQHUDWHG� E\� *&.� DV
WH[WERRN�SUREOHPV��)XUWKHUPRUH��VWXGHQWV�ZHUH�XQDEOH�WR�DFFRXQW�IRU
DQ\� *&.� SKHQRW\SH� QXPEHUV� UDWLRV� UHVXOWLQJ� IURP� FKDQFH� DQG
GHYLDWLQJ�IURP�VWDQGDUG�VWHUHRW\SHG�WH[WERRN�UDWLRV��)RU�H[DPSOH��LI�WKH
RXWFRPH�RI�D�*&.�FURVV�IRU�WZR�LQGLYLGXDOV�FRXOG�UHVXOW�LQ�WZR�SRVVLEOH
SKHQRW\SHV� �PRQRK\EULG� FRPSOHWH� GRPLQDQFH� LQKHULWDQFH��� RQH
RFFXUULQJ�DV�D�����UDWLR�DQG�WKH�RWKHU�DV�D�����UDWLR��VWXGHQWV�ZHUH�QRW
DEOH�WR�GLVWLQJXLVK�RU�H[SODLQ�LQWHUPHGLDWH�RXWFRPHV�WKDW�ZHUH�D�UHVXOW
RI�FKDQFH�RFFXUUHQFH��VXFK�DV�D�����UDWLR��$�VLPLODU�SUREOHP�RFFXUUHG�IRU
WKH�VWXGHQWV�LI��LQ�D�FRGRPLQDQFH�SUREOHP��SKHQRW\SHV�GHYLDWHG�IURP
WKH� WH[WERRN�PRGHO� RI� �������1HYHUWKHOHVV��PRVW� FRQWLQXHG� WR�PDNH
DGGLWLRQDO� FURVVHV�� %XW�� ZLWKRXW� XQGHUVWDQGLQJ� WKH� QDWXUH� RI� WKH
SUREOHP� RU� EHLQJ� DEOH� WR� GHYHORS� D� VWUDWHJ\� RU� K\SRWKHVLV�� WKH
DFFXPXODWLRQ� RI� GDWD� RYHUZKHOPHG� WKHP�� 7KH\� ZRXOG� UHOXFWDQWO\
FRQFHGH�WKDW�WKH�SUREOHP�ZDV�QRZ�XQVROYDEOH��HYHQ�ZKHQ�RWKHUZLVH
PHDQLQJIXO�GDWD�ZDV��LQ�IDFW��SUHVHQW�

:KDW�GR�&DWWOH�5DLGLQJ��.HFKXL��DQG�*HQHWLFV�3UREOHP�6ROYLQJ
+DYH�LQ�&RPPRQ"
,Q� SUREOHP� VROYLQJ�� WKHUH� DUH�PDQ\� ODUJH� VFDOH� VWUDWHJLHV� WKDW� DUH
FRPPRQ� DFURVV� SUREOHP� W\SHV�� DOWKRXJK� QRW� DOO� VWUDWHJLHV� PD\� EH
UHTXLUHG� IRU� DQ� LQGLYLGXDO� SUREOHP�� &DWWOH� UDLGLQJ�� .HFKXL�� DQG
WUDQVPLVVLRQ�JHQHWLFV�SUREOHP�VROYLQJ�VKDUH�3RO\D·V��������VWHSV��IRXU�
DQG�7KRPVRQ·V��������VWUDWHJ\�W\SHV������DQG�JHQHUDO�VWUDWHJLHV�������
7KH\�DOVR�VKDUH�VHYHUDO�DWWULEXWHV��7DEOH����IURP�ZKLFK��D�FDVH�PLJKW
EH�PDGH� WKDW�.HFKXL� FDQ� VHUYH� DV� D� FXOWXUDOO\� UHOHYDQW� DQG�XVHIXO
FRQFHSWXDO�DQDORJLFDO�PRGHO� �VHH�*O\QQ�HW�DO��������� IRU� LQWURGXFLQJ
WUDQVPLVVLRQ�JHQHWLFV��,Q�WKLV�FRQWH[W��WKH�SUREDELOLVWLF�´SKHQRW\SLFµ
RXWFRPHV��QXPEHU�RI�FDWWOH�SHU�KROH��UHVXOWLQJ�IURP�D�URXQG�RI�SOD\�LQ
.HFKXL�DUH�PRUH� FORVHO\� WLHG� WR� UHDO�ZRUOG� DQG� FRPSXWHU� JHQHUDWHG
VLPXODWLRQV�IRU�JHQHWLF�SUREOHPV��WKDQ�DUH�VWHUHRW\SHG�WUHH�GLDJUDPV
DQG�3XQQHWW�VTXDUH�SHGLJUHH�UDWLRV�SUHVHQWHG�LQ�WH[WERRN�GHVFULSWLRQV
DQG�SUREOHPV�

1DWXUDOO\��DV�RQH�ORRNV�LQ�FORVH�GHWDLO�DW�DQ\�LQGLYLGXDO�SUREOHP��WKH
VWUDWHJLHV�DQG�NQRZOHGJH�UHTXLUHG�IRU�FUHDWLQJ�D�VROXWLRQ�XOWLPDWHO\
EHFRPH� WLJKWO\� FRQQHFWHG� WR� FRQWH[W� DQG� FRQWHQW�GRPDLQ� VSHFLILF
NQRZOHGJH�� &RQVHTXHQWO\�� FDYHDWV� PXVW� EH� KHHGHG� ZKHQ� XVLQJ
DQDORJLHV�DQG�UHFRJQL]LQJ�OLPLWV�RI�WUDQVIHUDELOLW\�DFURVV�SUREOHP�W\SHV�
)RU�H[DPSOH��LQ�WKHLU�ZRUN�ZLWK�WKH�FRPSXWHU�EDVHG�JHQHWLFV�SURJUDP
*HQ6FRSH�� +RUZLW]� ������� KDYH� IRXQG� WKDW� VWXGHQWV� RIWHQ� IDLO� WR
WUDQVIHU�NQRZOHGJH�JDLQHG�RQ�WKH�FRPSXWHU�WR�SHUIRUPDQFH�RQ�SDSHU�
DQG�SHQFLO�DVVHVVPHQWV��,Q�FRQWUDVW��WKH�VWXGHQWV�LQ�WKLV�VWXG\�ZHUH



�� 1250$1�7+20621�	�-(3.25,5�&+(3<$725�7+20621

XQDEOH� WR� PDNH� D� FRQQHFWLRQ� LQ� JRLQJ� IURP� WH[WERRN� WR� FRPSXWHU
JHQHUDWHG�JHQHWLFV�SUREOHPV��2EYLRXVO\��PRUH�UHVHDUFK� LV�QHHGHG� WR
XQGHUVWDQG� WKH� SUREOHPDWLF� LVVXHV� VXUURXQGLQJ� WUDQVIHUDELOLW\� DQG
DQDORJ\�XVH�DFURVV�SUREOHP�W\SHV�

7DEOH��� $� &RPSDULVRQ� RI� WKH� $WWULEXWHV� IRU� 3UREOHP� 6ROYLQJ�LQ
&DWWOH�5DLGLQJ��.HFKXL��DQG�7UDQVPLVVLRQ�*HQHWLFV

&DWWOH�
5DLGLQJ

.HFKXL *&.
3UREOHPV

*HQHWLFV

3UREOHP�7\SH '\QDPLF '\QDPLF '\QDPLF '\QDPLF

3UREOHP 5HDO
:RUOG

6LPXODWLRQ 6LPXODWLRQ 5HDO
:RUOG

(QYLURQPHQW
6WUDWHJ\�
7\SHV

0L[HG 0L[HG 0L[HG 0L[HG

2EMHFWV &DWWOH )UXLW &DWWOH�	
3HD�6HHGV

&DWWOH�	
3HD�6HHGV

2EMHFW
&RORUV

%ODFN�
5HG�
5RDQ�
:KLWH

*UHHQ�
<HOORZ

&DWWOH��5HG�
5RDQ��:KLWH�
6HHGV�
*UHHQ�
<HOORZ

&DWWOH�
5HG�
5RDQ�
:KLWH��
6HHGV�
*UHHQ�
<HOORZ

0HDVXUHPHQW 4XDOL�
�WDWLYH�
4XDQWL�
�WDWLYH

4XDQWLW�
�DWLYH

4XDOLWDWLYH
4XDQWLWDWLYH

4XDOLW�
�DWLYH
4XDQWLW�
�DWLYH

3UREDELOLW\ 2UGLQDO 2UGLQDO 1RPLQDO�
,QWHUYDO
�

1RPLQDO�
,QWHUYDO

&ULWHULD
'HFLVLRQ
%DVLV

1RPLQDO
2UGLQDO
3DWWHUQV
$EVHQW

1RPLQDO
3DWWHUQV

1RPLQDO�
3DWWHUQV�DV
'LVWLQFW
5DWLRV�
6WDWLVWLFDO

1RPLQDO�
3DWWHUQV
DV
'LVWLQFW
5DWLRV�
6WDWLVWLFDO
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'LVFXVVLRQ�DQG�,PSOLFDWLRQV
0D]UXL��������KDV�FKDUDFWHUL]HG�$IULFD�DV�VKDULQJ�D�WULSOH�KHULWDJH��LWV
HQGRJHQRXV�KHULWDJH�DQG�WZR�PDMRU�H[RJHQRXV�LQIOXHQFHV��,VODP�DQG
:HVWHUQL]DWLRQ��,Q�WKH���WK�FHQWXU\��DV�:HVWHUQ�QDWXUDO�SKLORVRSK\�ZDV
EHLQJ�HVWDEOLVKHG�DV�D�ZD\�RI�XQGHUVWDQGLQJ�WKH�QDWXUDO�ZRUOG��)UDQFLV
%DFRQ�ZURWH�WKDW�WKH�PRVW�QREOH�DPELWLRQ�IRU�PDQ�ZDV�́ WR�HVWDEOLVK�DQG
H[WHQG�WKH�SRZHU�DQG�GRPLQLRQ�RI�WKH�KXPDQ�UDFH�RYHU�WKH�XQLYHUVH�����
:H�FDQQRW�FRPPDQG�QDWXUH�H[FHSW�E\�REH\LQJ�KHU�DQG�XQGHUVWDQGLQJ
KHUµ��FLWHG�E\�$LNHQKHDG���������'XULQJ�WKH���WK�FHQWXU\��LQ�WKH�TXHVW
IRU� DFFHVV�� H[SORLWDWLRQ�� DQG� FRQWURO� RI� QDWXUDO� UHVRXUFHV� LQ� $IULFD�
ZHVWHUQ�(XURSHDQ�1DWLRQV·� IHOW� LW�QHFHVVDU\� WKDW�JOREDO� ´SRZHU�DQG
GRPLQLRQµ�LQFOXGH�LQGLJHQRXV�SHRSOHV��0D]UXL���������&RQVHTXHQWO\�
LQGLJHQRXV�$IULFDQ�EHOLHIV��YDOXHV��DQG�LGHQWLWLHV�ZHUH�UHOHJDWHG�WR�D
VWDWXV�RI�H[LVWLQJ�DV�SULPLWLYH�DQWLTXLWLHV�QHHGLQJ�GRFXPHQWDWLRQ��DQG
WKHQ��IROORZHG�E\�UHSODFHPHQW��5HSODFHPHQW�KDV�KDG�WZR�QDWXUDO�DOOLHV
LQ� WKH� JXLVH� RI� PLVVLRQDULHV�� LQGLJHQRXV� PHWDSK\VLFDO� EHOLHIV� ZHUH
FKDOOHQJHG�WKURXJK�UHOLJLRXV�HGXFDWLRQ��0ELWL��������S·%LWHN��������DQG
HSLVWHPRORJLFDO�EHOLHIV�ZHUH�DGGUHVVHG�YLD�VHFXODU�HGXFDWLRQ��%RJRQNR�
������1MRURJH�	�%HQQDDUV��������6KLXQGX�	�2PXODQGR��������7VXPD�
������� $� UHFHQW� FKDOOHQJH� WR� WKLV�PRGH� RI� FKDQJH� LV� WKH� FRQFHSW� RI
DXWRQRPRXV�DFFXOWXUDWLRQ�LQWURGXFHG�E\�7D\ORU�DQG�&REHUQ��������WKDW
WULHV�WR�DQVZHU�WKH�TXHVWLRQ�´:KRVH�LQWHUHVWV�DUH�EHLQJ�VHUYHG"µ��S�
������ $XWRQRPRXV� DFFXOWXUDWLRQ� EULQJV� WR� VFLHQFH� HGXFDWLRQ� QHZ
SHUVSHFWLYHV�LQFOXGLQJ�VRFLDO�MXVWLFH��FXOWXUDO�GLIIHUHQFHV��GLYHUVLW\��DQG
WKH�SURPRWLRQ�RI�FXOWXUH�VHQVLWLYH�FXUULFXOD�WR�SUHYHQW�´LQVLSLG�JOREDO
XQLIRUPLW\µ� �S��������$�FULWLFDO�FDYHDW�WR�WKHLU�YLHZV� LV� WKDW�SULRU� WR
DGRSWLRQ�� DGDSWDWLRQ�� RU� DVVLPLODWLRQ� RI� DQ\� H[RJHQRXV� VFLHQFH
HGXFDWLRQ�� LW� LV� XUJHQW� WKDW� HQGRJHQRXV� VFLHQFH� DQG� PDWKHPDWLFV
HGXFDWLRQ�V\VWHPV�EH�UHFRJQL]HG�DQG�DOORZHG�WR�ILUPO\�HVWDEOLVK�WKHLU
OHJLWLPDWH�IRXQGDWLRQV�

(GXFDWLRQ�DQG�([WLQFWLRQ�LQ�$IULFD
,QGLJHQRXV�VSRUWV�DQG�JDPHV��$V�D�OHJDF\�RI�HGXFDWLRQDO�FRORQLDOLVP�

PDQ\�RI�$IULFD·V�WUDGLWLRQDO�JDPHV�DQG�VSRUWV�KDYH�EHHQ�GLVDSSHDULQJ
DV� WKH� UROH� RI� FRORQL]DWLRQ� ZDV� WR� SUHSDUH� LQGLJHQRXV� SHRSOHV� IRU
OLIHVW\OHV� DQG� YDOXHV� FRXQWHU� WR� WUDGLWLRQDO� SUDFWLFHV� �&KHS\DWRU�
7KRPVRQ���������,Q�IDFW��´$IULFDQ�JDPHV�ZHUH�DFWXDOO\�GLVFRXUDJHG�E\
WKH�FRORQLDO�HGXFDWLRQ�DXWKRULWLHV�LQ�IDYRU�RI�OXGR��VQDNHV�DQG�ODGGHUV�
DQG�VLPLODU�JDPHV�RI�(XURSHDQ�RULJLQµ��=DVODYVN\��������S��������$QG�
WKH�SRVWFRORQLDO�VSRUWV�LGHQWLWLHV�DQG�SULGH�RI�PDQ\�$IULFDQ�FRXQWULHV
FRQWLQXH�WR�EH�PDGH�YLD�LPSRUWHG�VSRUWV�VXFK�DV�VRFFHU�DQG�EDVNHWEDOO�
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&RQYHUVHO\��WKH�FRQWLQHQW·V�PRVW�H[WROOHG�SOD\HUV�DUH�XVXDOO\�H[SRUWHG
DQG�OHDYH�IRU�OXFUDWLYH�SURIHVVLRQDO�FDUHHUV�LQ�(XURSH�DQG�WKH�$PHULFDV�
7KXV�� HYHQ� LQ� SRVW�LQGHSHQGHQFH�� $IULFD� WRR�� KDV� DOVR� EHHQ� VORZ� WR
UHFRJQL]H�DQG�SURPRWH�WKH�YDOXH�RU�LPSRUWDQFH�RI�LWV�LQGLJHQRXV�JDPHV
DQG� VSRUWV�� )RU� H[DPSOH�� .HQ\D� SURPRWHG� LWV� KHULWDJH� LQ� IRUPDO
HGXFDWLRQ� LQ� WKH� *DFKDWKL� 5HSRUW� �������� D� QDWLRQDO� VWDWHPHQW� RQ
HGXFDWLRQDO� REMHFWLYHV� DQG� SROLFLHV� LQ� WKH� VWDWHPHQW� WKDW�� ´FXOWXUH
FRQVWLWXWHV�VRFLDO�RUJDQL]DWLRQ��WUDGLWLRQDO�WHFKQRORJ\��ODQJXDJH��EHOLHIV�
UHOLJLRQ�DQG�LQKHULWHG�WUDGLWLRQVµ��SS���������%XW�WKH�VFKRROV·�QDWLRQDO
FXUULFXOD�OLPLWV�´LQKHULWHG�WUDGLWLRQVµ�WR�´FXOWXUDO�GDQFHV��WUDGLWLRQDO
IHVWLYDOV��DQG�VFKRRO�PXVLF�IHVWLYDOVµ��FLWHG�LQ�6KLXQGX�	�2PXODQGR�
������S������ZLWK�QR�PHQWLRQ�RI�JDPHV��)XUWKHUPRUH��LQ�WKH�QDWLRQDO
V\OODEL�IRU�SK\VLFDO�HGXFDWLRQ��WKHUH�LV�QR�PHQWLRQ�RI�LQGLJHQRXV�JDPHV
DQG� VSRUWV�� 2UJDQL]HG� JDPHV� DQG� VSRUWV�� ZKLFK� DUH� SURPRWHG� IRU
GHYHORSPHQW�RI�VNLOOV�²�SK\VLFDO�DQG�PHQWDO�²�DUH�UHVWULFWHG�WR�QRQ�
$IULFDQ�́ YDOLGDWHGµ�DFWLYLWLHV��&KHS\DWRU�7KRPVRQ���������,Q�KHU�VWXG\
RI�WKH�.HL\R�SHRSOH��VKH�GHWHUPLQHG�WKDW�ZLWKLQ�WZR�JHQHUDWLRQV�RI���
JDPHV�EHLQJ�SOD\HG�E\�HOGHU�PDOHV��RQO\�QLQH�������DUH�VWLOO�SOD\HG�E\
ER\V��)RU�HOGHU�ZRPHQ��RI�WKH����JDPHV�WKH\�SOD\HG�����������DUH�VWLOO
SOD\HG�E\�JLUOV��$QG��\HW�ZKHUH�.HL\R�DQG�:HVWHUQ�JDPH�YDOXHV�KDYH
EHHQ� DEOH� WR� LQWHUVHFW�� .HL\R� PDOHV� KDYH� EHHQ� DEOH� WR� H[FHO
LQWHUQDWLRQDOO\�� PRVW� QRWDEO\� LQ� GLVWDQFH� UXQQLQJ�� &RQWUDULZLVH�
FXOWXUDO�SUDFWLFHV�LQ�WHUPV�RI�GLVWDQFH�UXQQLQJ�KDG�D�QHJDWLYH�LPSDFW
RQ�LWV�ZRPHQ�VLQFH�UXQQLQJ�ZDV�FRQVLGHUHG�WR�EH�FRXQWHUSURGXFWLYH�WR
D� ZRPDQ·V� WUDGLWLRQDO� VRFLDO� DQG� FXOWXUDO� UHVSRQVLELOLWLHV�� 7RGD\�
EHFDXVH�RI�FXOWXUDO�FKDQJH�DQG�HFRQRPLF�LQFHQWLYHV��D�KLJK�QXPEHU�RI
.HL\R�ZRPHQ�DUH�DOVR�DPRQJ�WKH�ZRUOG·V�UXQQLQJ�HOLWH��ZLWK�RQH�RI�WKH
DXWKRUV��&KHS\DWRU�7KRPVRQ��EHLQJ�D�SLRQHHU�

,QGLJHQRXV�VFLHQFH�DQG�PDWKHPDWLFV��+LVWRULFDOO\��DV�ZLWK�JDPHV
DQG�VSRUWV��VFLHQFH�DQG�WHFKQRORJ\�LQ�$IULFD�KDV�EHHQ�VXEMHFWHG�WR�D
XQLGLUHFWLRQDO� IORZ� RI� GHYHORSPHQW�� NQRZOHGJH�� H[SHUWLVH�� DQG
SURPRWLRQ��$V�YLHZHG�E\�'DUW�DQG�3UDGKDP���������

7KH�DWWLWXGH�DQG�RIWHQ�WKH�LQWHQW�RI�ZHVWHUQ�HGXFDWLRQ�KDV�EHHQ
WKDW�D�¶SULPLWLYH·�RU�GHFDGHQW·�FLYLOL]DWLRQ�LV�WR�EH�UHSODFHG�ZLWK�D
PRUH�¶PRGHUQ·�DQG�¶EHWWHU·�RQH������,W�WHQGV�WR�EH�SDUWLFXODUO\�VWURQJ
LQ�VFLHQFH�WHDFKLQJ��IRU�VFLHQFH�WHDFKLQJ�LV�WDNHQ�WR�EH�WKH�RQH�UHDOO\
XQLTXH�DQG�SRZHUIXO�RIIHULQJ�RI�WKH�ZHVWHUQ�ZRUOG���FLWHG�LQ�-HJHGH�
������S������

1RW� VXUSULVLQJO\� WKHQ�� LQGLJHQRXV� $IULFDQ� VFLHQFH� HGXFDWLRQ� KDV
UHFHLYHG�HYHQ�OHVV�DWWHQWLRQ�WKDQ�JDPHV��:LWKLQ�D�VPDOO�FRPPXQLW\�RI
VFLHQFH�HGXFDWLRQ�UHVHDUFKHUV�WKHUH�KDV�EHHQ�D�KLVWRU\�RI�FRQFHUQ�ZLWK
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UHVSHFW�WR�FRPSDWLELOLW\�RI�:HVWHUQ�YHUVXV�LQGLJHQRXV�$IULFDQ�VFLHQFH
FXUULFXOXP�DQG�OHDUQLQJ��H�J���$QDPXDK�0HQVDK�������&REHUQ������
%ODFN�HW�DO���������� UHVHDUFK�PHWKRGV�DQG�VWXGHQW� OHDUQLQJ� WKURXJK
FRQWH[WXDOL]HG�VFLHQFH�H[SHULHQFHV� �/XEEHQ�	�&DPSEHOO���������DQG
LVVXHV�FRQFHUQLQJ�VHFRQG�ODQJXDJH�XVH��&DOORLGV��*|WWHOPDQQ�'XUHW��	
/HZLQ��������5ROOQLFN�	�5XWKHUIRUG��������6HGGRQ�	�:DZHUX��������
%XW�� WKHVH� VWXGLHV� KDYH� EHHQ� SUHVHQWHG� LQ� WKH� PRGH� WKDW� $IULFDQ
FXOWXUHV�FDQ��VKRXOG��DQG�ZLOO� FRQIRUP�WR�ZHVWHUQ�VFLHQFH��+RZHYHU�
FRQIRUP�IURP�ZKDW"�²�WR�ZKDW"�²�DQG�ZK\"�

2QH�YLHZ�RI�PXOWLFXOWXUDO� VFLHQFH� LV� WKDW�:HVWHUQ�DVVXPSWLRQV�
PRGHOV��DQG�UHODWLRQVKLSV� �HVSHFLDOO\�FRQFHUQLQJ�WKH�SK\VLFDO�ZRUOG�
H[LVW�DW�PDFUR��DQG�PLFUR��OHYHOV�DQG�VFDOHV�WKDW�QRZ�RIIHU�XQHTXLYRFDO
FRQWULEXWLYH� H[SODQDWRU\� IUDPHZRUNV� WKDW� WUDQVFHQG� DOO� FXOWXUHV
�+RGVRQ�������0DWKHZV���������7KXV��LQ�RUGHU�WR�FDUU\�RQ�PHDQLQJIXO
JOREDO�GLDORJXH�� VFLHQFH� ODQJXDJH�DQG�SUDFWLFHV�PD\�QRW�QHFHVVDULO\
XWLOL]H�D�VKDUHG�:HVWHUQ�XQGHUVWDQGLQJ��+RZHYHU��PDQ\�FXOWXUHV�KDYH
FRQVWUXFWHG�DQG�GDLO\�FRQWLQXH�WR�HIIHFWLYHO\�XWLOL]H�YDULRXV�WUDGLWLRQDO
HGXFDWLRQDO�PRGHOV�DQG�NQRZOHGJH�VWUXFWXUHV�WR�WHDFK��UHSUHVHQW��DQG
H[HPSOLI\�FRQWH[WXDO�DQG�IXQFWLRQDOO\�XVHIXO�XQGHUVWDQGLQJV�IRU�QDWXUDO
SKHQRPHQD�� )XUWKHUPRUH�� VRPH� UHVHDUFK� HFRORJLVWV� �-XPD�� �����
-XQJHULXV���������ERWDQLVWV��'DOH�	�*UHHQZD\��������.RNZDUR�������
DQG�LFKWK\RORJLVWV��*ROGVFKPLGW��������KDYH�UHFRJQL]HG�DQG�UHO\�XSRQ
HQGRJHQRXV�NQRZOHGJH�V\VWHPV��0RVW�SUREOHPDWLF�LV�WKDW�QRW�RQO\�PXFK
RI�WKH�ZRUOG·V�ELRWD�LV�DW�ULVN��EXW�DOVR�PDQ\�FXOWXUHV�²�H[WLQFWLRQ�LV
IRUHYHU��$QG��HGXFDWRUV�DUH�LQ�SDUW��D�FDXVDO�DJHQW�RI�WKH�SUREOHP�

)URP�D�PRUH�HQOLJKWHQLQJ�SHUVSHFWLYH��VRPH�FRPSRQHQWV�RI�$IULFDQ
TXDQWLWDWLYH�WKRXJKW�DQG�DFWLYLWLHV�WKDW�KDYH�IRFXVHG�RQ�QXPHUDF\�KDYH
UHFHQWO\�EHHQ�UHFRJQL]HG��7KH\�KDYH�JDLQHG�DQ�LQWHUQDWLRQDO�UHSXWDWLRQ
IRU�WKHLU�FUHDWLYLW\�DQG�FRPSOH[LW\�RI�ZRUN�WKURXJK�WKH�UHVHDUFK�HIIRUWV
RI� HWKQRPDWKHPDWLFLDQV� ZLWK� UHVSHFW� WR� SDWWHUQV� RI� JHRPHWU\� DQG
QXPHUDF\��VHH�*HUGHV��������������=DVODYVN\��������DQG�RWKHU�VWXGLHV
KDYH� EHHQ� DEOH� WR� IRFXV� RQ� LQGLJHQRXV� JDPHV� �&KHS\DWRU�7KRPVRQ�
������=DVODYVN\���������+DJJHUW\��������DUJXHV�WKDW�RQH�$IULFDQ�JDPH
´.DODK��LV�WKH�EHVW�DOO�URXQG�>QXPHUDF\@�WHDFKLQJ�DLGµ��S�������EHFDXVH�

,Q�DGGLWLRQ�WR�LWV�YDOXH�DV�D�GLYHUVLRQ�DQG�DV�D�PHDQV�RI�GHYHORSLQJ
WKH� LQWXLWLYH� DELOLWLHV� VR� LPSRUWDQW� WR� SUREOHP� VROYLQJ�� WKHUH� LV
DQRWKHU�RXWFRPH�HTXDOO\�YDOXDEOH��7KLV�RXWFRPH�LV�WKH�UHFRJQLWLRQ
RI� WKH� FORVH� LGHQWLILFDWLRQ�RI� WKH�JDPH�WKURXJKRXW�WKH�KLVWRU\�RI
FLYLOL]DWLRQ�ZLWK�WKH�GHYHORSPHQW�RI�V\VWHPV�RI�QXPHUDWLRQ�DQG�WKH
FRQFHSW�DQG�LGHDV�RI�QXPEHU���S������
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7KH�HQGRJHQRXV�HPHUJHQFH�RI�VROXWLRQV� WR�$IULFD·V�SUREOHPV��7KH
SXUSRVH� RI� WKLV� VWXG\�ZDV� WR�GRFXPHQW�DQ� LQGLJHQRXV�.HL\R�PDWUL[
JDPH�RI�SUREDELOLW\�WKDW� LV�EHLQJ�PDLQWDLQHG�RXWVLGH�RI� WKH�.HQ\DQ
PDWKHPDWLFV�RU�VFLHQFH�QDWLRQDO�FXUULFXOD��7KHUH�PD\�EH�WZR�LPSRUWDQW
UHDVRQV�IRU�WKH�ODFN�RI�GHPLVH�RI�VRPH�LQGLJHQRXV�$IULFDQ�JDPHV��2QH
UHDVRQ�PD\�EH�EHFDXVH�WKH\�DUH�VR�FXOWXUDOO\�YDOXHG��FKDOOHQJLQJ��RU
FKHULVKHG�WKDW�WKH\�KDYH�UHPDLQHG�H[WDQW�DQG�SUDFWLFHG�RXWVLGH�IRUPDO
HGXFDWLRQDO� VHWWLQJV�� 6HFRQG�� .HFKXL� UHOLHV� RQ� WKH� XVH� RI� ORFDO� DQG
UHDGLO\�DYDLODEOH�QDWXUDO�PDWHULDOV�DOORZLQJ�VSRQWDQHRXV�SOD\�E\�PDOHV
DQG�IHPDOHV�LQ�SUHVHQW�GD\�.HQ\D��&DWWOH�DUH�KLJKO\�YDOXHG�LQ�.HL\R
FXOWXUH��.HFKXL�LV�D�FKDOOHQJLQJ�LQGLJHQRXV�QXPHUDF\�.HL\R�JDPH�EDVHG
RQ�PL[HG�VWUDWHJLHV�DQDORJRXVO\�XVHG�LQ�FDWWOH�UDLGLQJ��,Q�DGGLWLRQ��WKH
GHFRQVWUXFWLRQ�RI�JDPH�SODQV�IRU�FDWWOH�UDLGLQJ�UHYHDO�WKDW�IHPDOHV�DQG
PDOHV·� IXQFWLRQV� ZHUH� HTXDOO\� YDOXHG� DQG� SUHVHQW� GD\� \RXQJVWHUV
HTXDOO\� WDNH� SDUW� LQ� SOD\LQJ� WKH� JDPH� DOEHLW� ZLWKRXW� SUHVHQW� GD\
LQYROYHPHQW�RI�FDWWOH�UDLGLQJ��7KLV�KDV�ODUJHO\�EHHQ�FXUWDLOHG�LQ�PRGHUQ
GD\� .HQ\D�� 1RQHWKHOHVV�� HWKQLFLW\� DV� IRVWHUHG� WKURXJK� FRQWLQXHG
FXOWXUDO� SUDFWLFHV�� VXFK� DV� LQLWLDWLRQ� DQG� DVVRFLDWHG� FXVWRPDU\
DFWLYLWLHV��UHPDLQ�YHU\�VWURQJ�LQ�.HL\R�FXOWXUH��DQG�LQ�.HQ\D�DV�D�ZKROH�
)RU�WKH�PRVW�SDUW��SHRSOH�YLHZ�WKHVH�SUDFWLFHV�DV�SRVLWLYH�DVSHFWV�RI
WKHLU�HWKQLF�JURXS�

:KHUHDV�.HL\R�VWXGHQWV�XVHG�DQG�GHPRQVWUDWHG�DQ�XQGHUVWDQGLQJ
IRU�FRQFHSWV�RI�SUREDELOLW\�LQ�.HL\R�ZKLOH�SOD\LQJ�WKH�PDWUL[�JDPH�RI
.HFKXL�� WKLV� NQRZOHGJH� ZDV� QRW� DSSDUHQW� LQ� VROYLQJ� WUDQVPLVVLRQ
JHQHWLFV� SUREOHPV�� /DQJXDJH� PD\� EH� RQH� IDFWRU� OLPLWLQJ� HLWKHU
NQRZOHGJH� WUDQVIHU� RU�GHPRQVWUDWLRQ� RI� DQ� HTXLYDOHQW�PDWKHPDWLFV
FRQFHSW� LQ� (QJOLVK�� &KRLFH� RI� DQDORJLFDO� PRGHOV� XVHG� WR� LQWURGXFH
FRQFHSWV�RI�SUREDELOLW\�PD\�EH�DQRWKHU��.HQ\D·V�QDWLRQDO�PDWKHPDWLFV
�)RUP�,,,��DQG�ELRORJ\��)RUP�,9��V\OODEL�UHFRPPHQG�FRLQ�DQG�GLH�WRVVLQJ
DQG�FRXQWLQJ�VHHGV�LQ�SRGV�WR�LQWURGXFH�SUREDELOLW\��.,(��������.1(&�
������ZLWK�QR�UHIHUHQFH�WR�FRQWH[WXDO�FXOWXUDO�H[SHULHQFHV��7H[WERRN
SUHVHQWDWLRQV�DQG�SUREOHPV�DOVR�DSSHDU�WR�OLPLW�RU�LPSHGH�VWXGHQWV·
XQGHUVWDQGLQJ�RI�HYHQWV�EDVHG�RQ�SUREDELOLW\�EHFDXVH�RI�WKH�SUREOHPV
PRGHOHG��7KRPVRQ��������

3URPRWLQJ� LQGLJHQRXV� HGXFDWLRQDO� V\VWHPV� LV� QRW� ZLWKRXW� LWV
FDYHDWV��7KH�DFDGHP\�RI�WKH�GRPLQDQW�FXOWXUHV�GHWHUPLQH�HGXFDWLRQDO
HTXLYDOHQF\� VWDQGDUGV� DQG�� WKXV�� FRQWURO� WUDQVIHUDELOLW\�� ,URQLFDOO\�
RIWHQ�LW�LV�WKHVH�YHU\�UHVHDUFKHUV�ZKRVH�SURIHVVLRQDO�OLYHOLKRRG�GHSHQGV
XSRQ� LQGLJHQRXV� FXOWXUHV� DQG� SHRSOHV� ZKR� GHQ\� WKH� FUHGLELOLW\� RI
NQRZOHGJH�HPDQDWLQJ�IURP�WKHVH�FXOWXUHV��7KHVH�UHVHDUFKHUV�IXUWKHU
VHSDUDWH� WKHPVHOYHV� FODLPLQJ� WKH� LQWHOOHFWXDO� �FRS\ULJKWV���PDWHULDO
�SDWHQWV���UHPXQHUDWLRQ��PRQHWDU\��ULJKWV��DQG�FUHGLW��DXWKRUVKLS��WKDW
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ULJKWIXOO\�EHORQJ�WR�LQGLJHQRXV�SHRSOHV��&R[��������.LPDQL���������,Q
FRJHQWO\� DUJXLQJ� IRU� FXUULFXOXP� UHIRUP� EXLOGLQJ� RQ� WUDGLWLRQDO
PDWKHPDWLFV��*HUGHV��������UHIOHFWV�XVLQJ�WKH�$IULFDQ�SURYHUE�´:KHQ
ORVW��LW·V�EHWWHU�WR�UHWXUQ�WR�D�IDPLOLDU�SRLQW�EHIRUH�UXVKLQJ�RQµ��S������+LV
FRQFHUQ� LV� WKDW�$IULFD� LV�FRQWLQXDOO\�FKDOOHQJHG�WR�DGRSW�FXUULFXOXP
WUDQVSODQWDWLRQ�� EXW� HDFK� RI� WKH� ´QHZ� PDWKHPDWLFVµ� FXUULFXOD� KDV
XVXDOO\�HQGHG�XS��DQG�LURQLFDOO\��IDLOLQJ�LQ�WKH�FRXQWU\�RI�RULJLQ��

7KHUH�PD\�EH�D�JURZLQJ�HPHUJHQFH�RI� WKRXJKW�WKDW�HQGRJHQRXV
$IULFDQ� FXOWXUHV� KDYH� FUHGLEOH� NQRZOHGJH� WR� FRQWULEXWH� WR� KXPDQ
XQGHUVWDQGLQJ�EH\RQG�WKH�RIW�KHDUG�SURYHUE�´LW�WDNHV�D�YLOODJH�WR�UDLVH
D� FKLOG�µ� 7KHUH� H[LVWV� D� SOHWKRUD� RI� LQLWLDWLYHV� DQG� D� P\ULDG� RI
DOWHUQDWLYH� FXUULFXOD� WKDW� FRXQWU\·V� DUH� DOO� WRR� ZLOOLQJ� WR� H[SRUW� DV
GHYHORSPHQW�RU�DLG�SDFNDJHV�ZLWKRXW�ZHLJKLQJ�RU�FRPSUHKHQGLQJ�DOO�RI
WKH�FRQVHTXHQFHV��%XW��SHUKDSV�QRZ�LV�WKH�WLPH�WR�EH�PRUH�DWWHQWLYH�WR
WKH� LPSRUWDQW� $IULFDQ� HQGRJHQRXV� HGXFDWLRQDO� V\VWHPV� IRU� JXLGLQJ
UHIRUP��+RZHYHU��DV�RQH�.HL\R�SURYHUE�VWDWHV�´\RX�GR�QRW�NLFN�D�FRZ
ZKHQ�LW�LV�JLYLQJ�PLON�µ�&RQVHTXHQWO\��LI�WKH�IXQGLQJ�IRU�HQGRJHQRXV
UHIRUP�PXVW�FRPH�WKURXJK�H[WHUQDO�GRQRU�DJHQFLHV�DQG�RUJDQL]DWLRQV
YLD� UHVHDUFKHG�EDVHG� LQLWLDWLYHV�� D� OLEHUDWLYH� SHUVSHFWLYH� VKRXOG� EH
HPEHGGHG� LQ� WKH� DVVLVWDQFH�� 7KLV�� DORQJ� ZLWK� WKRVH� .HQ\DQ
JRYHUQPHQWDO�DJHQFLHV�FKDUJHG�ZLWK�FXUULFXOXP�UHIRUP�PD\�WKHQ�EH
PRUH� UHVSRQVLYH� WR� WKH� FXUUHQW� FDOO� IRU� ULFKHU� LQGLJHQL]DWLRQ� ZLWK
UHVSHFW�WR�WKH�DLPV�RI�HGXFDWLRQ�

2SWLPLVWLF� DV� WKH� DXWKRUV� DUH� RQ� WKH� GRFXPHQWDWLRQ� DQG
SUHVHUYDWLRQ�RI�LQGLJHQRXV�NQRZOHGJH��WKH\�ZRXOG�EH�UHPLVV�ZLWKRXW
PHQWLRQLQJ�UHVLVWDQFH�HQFRXQWHUHG�IURP�QHR�FRORQLDOLVP�DV�LW�LQIOXHQFHV
HGXFDWLRQ��SDUWLFXODUO\�LQ�.HQ\D��7KHQ��WKH�TXHVWLRQ�EHFRPHV�KRZ�EHVW
WR�GHFRORQL]H�HGXFDWLRQDO� LQIUDVWUXFWXUHV"�3HUKDSV�DV�0D]UXL�������
VXJJHVWV��VWUDWHJLHV�RI�GH�FRORQL]DWLRQ�PD\�EHVW�EH�UHDOL]HG�WKURXJK�D
´VWUDWHJ\� RI� LQGLJHQL]DWLRQµ� �S�� ���� ZKLFK� DLPV� DW� SXWWLQJ� $IULFDQ
FRQVFLRXVQHVV�DW� WKH� FHQWHU�DV�RSSRVHG� WR�EHLQJ�DW� WKH�SHULSKHU\��D
SUDFWLFH� LQ� YRJXH� GXULQJ� WKH� FRORQLDO� SHULRG� LQ�.HQ\D�� ,GHDOO\�� WKLV
ZRXOG� EH� WKH� EHVW� FDVH� VWUDWHJ\� EXW� ZLWK� WKH� DFKLHYHPHQW� RI
LQGHSHQGHQFH�LQ�.HQ\D��WKH�:HVWHUQ�HGXFDWHG�HOLWH�WRRN�RYHU�WKH�VWDWH
HGXFDWLRQ� DSSDUDWXV� DORQJ� ZLWK� %ULWLVK� VXEMHFWV� ZKR� UHPDLQHG
IROORZLQJ� LQGHSHQGHQFH�� PDNLQJ� LW� LPSRVVLEOH� WR� GH�FRORQL]H� WKH
HGXFDWLRQ� V\VWHP�� )RU� LQVWDQFH�� WKH� *LNX\XV� LQ� .HQ\D� KDG� ´KLJK
LQYHVWPHQW�LQ�HGXFDWLRQ�DQG�KDG�EHHQ�DEOH�WR�HVWDEOLVK�>WKHPVHOYHV@�DV
WKH� GRPLQDQW� KHJHPRQLF� JURXSµ� �0DXJKDQ�%URZQ�� ������ IROORZLQJ
LQGHSHQGHQFH�DQG�KHQFH�FXUUHQWO\�FRPPDQG�D�ODUJH�VKDUH�RI�HFRQRPLF
DQG�HGXFDWLRQDO�VWDWH�LQIUDVWUXFWXUHV�LQ�WKH�FRXQWU\��+HQFH��WKLV�JURXS
DORQJ�ZLWK�RWKHU�ZHVWHUQ�HGXFDWHG�HOLWH�ZLOO�QRW� VHH� WKH�VWUDWHJ\�RI
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LQGLJHQL]DWLRQ�DV�YLDEOH��%XW�WKLV�VWXG\��DQG�RWKHUV�DORQJ�VLPLODU�OLQHV
RI� LQTXLU\�� PD\� DVVLVW� UHVHDUFKHUV� DQG� VFKRODUV� LQ� DQG� RXWVLGH� WKH
FRXQWU\�WR�VHH�WKH�EHQHILWV�RI�LQGLJHQRXV�HGXFDWLRQ��,Q�WKLV�UHJDUG��WKHQ�
LQGLJHQRXV�JDPHV�DQG�GDQFHV�PD\�SURPRWH�DQG�SUHVHUYH�FRJQLWLYH�DQG
VRFLDO� VWUDWHJLHV� RI� H[LVWHQFH� WKDW� UHVXOW� LQ� IDU� PRUH� LPSRUWDQW
LPSOLFDWLRQV� ZLWK� UHVSHFW� WR� OLYLQJ� LQ� D� JOREDO� YLOODJH�� ,QGHHG�� WKH
EHQHILWV� RI� LQGLJHQRXV� HGXFDWLRQDO� V\VWHPV� DUH� HQRUPRXV� SURYLGHG
VFKRODUV�DQG�UHVHDUFKHUV��LQ�HTXDO�SDUWQHUVKLS�ZLWK�LQGLJHQRXV�SHRSOH�
ZRUN�WR�GRFXPHQW�DQG�SUHVHUYH�NQRZOHGJH�LQ�RXU�JOREDO�FRPPXQLWLHV�
$W�VRPH�WLPH�LQ�.HL\R�KLVWRU\�VRPHRQH�UHDOL]HG�WKDW�FDWWOH�UDLGLQJ�FRXOG
EH�UHSUHVHQWHG�DQG�XVHG�DV�DQ�DEVWUDFW�VLPXODWLRQ�DFWLYLW\�IRU�OHDUQLQJ
PDWKHPDWLFV��7KH�JDPH�RI�.HFKXL�KHOSV�XV�WR�GHFRQVWUXFW�.HL\R�KLVWRU\
WKXV��PDNLQJ�XV�DZDUH�RI�WKH�SDVW�DV�LW�KDSSHQHG�DQG�SURYLGHV�XV�ZLWK
D�ZD\�WR�´VKDUSHQ�RXU�PLQGVµ�LQ�OLJKW�RI�WKH�SUHVHQW�GD\�HGXFDWLRQDO
V\VWHP�DQG�HFRQRPLF�LQIUDVWUXFWXUH�LQ�.HQ\D��6XEVHTXHQWO\��LQGLJHQRXV
NQRZOHGJH� V\VWHPV�PD\� LQIRUP�XV� RI� WKH�SDVW�� FKDOOHQJH� WDNHQ�IRU�
JUDQWHG�H[RJHQRXV�WKHRUHWLFDO�IUDPHZRUNV��DQG�RIIHU�QHZ�SHUVSHFWLYHV
IRU�FKDQJHV�LQ�HGXFDWLRQ�

$&.12:/('*0(176
7KH�DXWKRUV�ZLVK�WR�WKDQN�WKH�&ROOHJH�RI�(GXFDWLRQ��WKH�*UDGXDWH�6FKRRO
RI�7KH�8QLYHUVLW\�RI�*HRUJLD��DQG�3L�/DPEGD�7KHWD�,QWHUQDWLRQDO�+RQRU
6RFLHW\�DQG�3URIHVVLRQDO�$VVRFLDWLRQ�LQ�(GXFDWLRQ�IRU�UHVHDUFK�JUDQWV�WR
FRQGXFW�WKHVH�VWXGLHV��,Q�DGGLWLRQ��NRQJRL�PLVVLQJ�WR�WKH�.HL\R�SHRSOH�DQG
HVSHFLDOO\��&KHS\DWRU�0XUHL��.LSWDUXV�DQG�-HSNRHFK�&KHS\DWRU��DQG�WKH
VWXGHQWV�RI�6W��3DWULFN·V�+LJK�6FKRRO��0U��-RKQ�:LOOLDPV��+HDGPDVWHU��DQG
6LQJRUH�*LUOV·�6HFRQGDU\�6FKRRO��6LVWHU�-RVHSKLQH�$Q\DQJR��+HDGPLVWUHVV��

$XWKRUV�$GGUHVVHV�

1RUPDQ�7KRPVRQ -HSNRULU�5RVH�&KHS\DWRU�7KRPVRQ
'HSW��RI�6FLHQFH�(GXFDWLRQ 'HSW�RI�3K\VLFDO�(GXFDWLRQ
����$GHUKROG�+DOO ����5DPVH\�6SRUWV�&RPSOH[
8QLYHUVLW\�RI�*HRUJLD 8QLYHUVLW\�RI�*HRUJLD
$WKHQV��*$�������86$ $WKHQV��*$�������86$
(PDLO��QWKRPVRQ#FRH�XJD�HGX (PDLO��MFKHS\DW#FRH�XJD�HGX

5()(5(1&(6
$GXGD��'���������2FWREHU������������WR�EH�VFUDSSHG��VD\V�0RL��'DLO\�1DWLRQ�

5HWULHYHG� IURP� KWWS� � �ZZZ�QDWLRQDXGLR�FRP�1HZV�'DLO\
1DWLRQ��������1HZV1HZV���KWPO

$JQHZ��$����������8SODQG�.HQ\D�ZLOGIORZHUV��/RQGRQ��2[IRUG�8QLYHUVLW\
3UHVV�
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$LNHQKHDG�� *�� �������� 7KH� VRFLDO� FRQWUDFW� RI� VFLHQFH�� ,PSOLFDWLRQV� IRU
WHDFKLQJ�VFLHQFH��,Q�-��6RORPRQ�	�*��$LNHQKHDG��(GV����676�HGXFDWLRQ�
,QWHUQDWLRQDO�SHUVSHFWLYHV�RQ�UHIRUP��SS������������1HZ�<RUN��7HDFKHUV
&ROOHJH�3UHVV�

$QDPXDK�0HQVDK��-����������1DWLYH�VFLHQFH�EHOLHIV�DPRQJ�VRPH�*KDQDLDQ
VWXGHQWV��,QWHUQDWLRQDO�-RXUQDO�RI�6FLHQFH�(GXFDWLRQ��������������

$QGHUVRQ��'�� ��������6WRFN� WKHIW� DQG�PRUDO� HFRQRP\� LQ� FRORQLDO�.HQ\D�
$IULFD���������������

$XVXEHO��'���1RYDN��-���	�+DQHVLDQ��+����������(GXFDWLRQDO�SV\FKRORJ\��$
FRJQLWLYH�YLHZ��1HZ�<RUN��+ROW��5LQHKDUW��DQG�:LQVWRQ�

$\WRQ�6KHQNHU�� '�� ��������7KH� FKDOOHQJH� RI� KXPDQ� ULJKWV� DQG� FXOWXUDO
GLYHUVLW\��5HWULHYHG�IURP�KWWS���ZZZ�XQ�RUJ�ULJKWV�GSL����H�KWPO

%DQNV�� -�� 	� %DQNV�� &�� ��������+DQGERRN� RI� UHVHDUFK� RQ� PXOWLFXOWXUDO
HGXFDWLRQ��1HZ�<RUN��0DFPLOODQ�

%LR4XHVW����������7KH�ELRTXHVW�OLEUDU\��9��6DQ�'LHJR��$FDGHPLF�3UHVV�
%ODFN�� 7��� $WZDUX�2NHOOR�� '��� .LZDQXND�� -��� 6HUZDGGD�� '��� %LUDEL�� 2�

0DOLQJD��)���%LXPXJLVKX��$���	�5RGG��$����������6FLHQFH�HGXFDWLRQ�LQ
8JDQGD��3URJUHVV�DQG�SRVVLELOLWLHV��,QWHUQDWLRQDO�-RXUQDO�RI�6FLHQFH
(GXFDWLRQ��������������

%RJRQNR��6����������$�KLVWRU\�RI�PRGHUQ�HGXFDWLRQ�LQ�.HQ\D�������������
1DLUREL��(YDQV�%URWKHUV��.HQ\D��/WG�

%UD\��0���&ODUNH��3���	�6WHSKHQV��'����������(GXFDWLRQ�DQG�VRFLHW\�LQ�$IULFD�
/RQGRQ��$UQROG�

%UHQ]LQJHU��0����������/DQJXDJH�GHDWK��)DFWXDO�DQG�WKHRUHWLFDO�H[SORUDWLRQV
ZLWK�VSHFLDO�UHIHUHQFH�WR�(DVW�$IULFD��1HZ�<RUN��0RXWRQ�GH�*UX\WHU�

%XWWHUZRUWK��*����������&RQWH[W�DQG�FRJQLWLRQ�LQ�PRGHOV�RI�FRJQLWLYH�JURZWK�
,Q�3��/LJKW�	�*��%XWWHUZRUWK��(GV����&RQWH[W�DQG�FRJQLWLRQ��:D\V�RI
OHDUQLQJ�DQG�NQRZLQJ��SS���������1HZ�<RUN��+DUYHVWHU�:KHDWVKHDI�

&DLOORGV��)���*|WWHOPDQQ�'XUHW��*��	�/HZLQ��.����������6FLHQFH�HGXFDWLRQ
DQG�GHYHORSPHQW��3ODQQLQJ�DQG�SROLF\�LVVXHV�DW�VHFRQGDU\�OHYHO��3DULV�
8QLWHG�1DWLRQV�(GXFDWLRQDO��6FLHQWLILF�DQG�&XOWXUDO�2UJDQL]DWLRQ�

&KHS\DWRU�7KRPVRQ��-�5����������7UDGLWLRQDO�JDPHV�RI�.HL\R�FKLOGUHQ��$
FRPSDULVRQ� RI� SUH�� DQG� SRVW�LQGHSHQGHQFH� SHULRGV� LQ� .HQ\D�
,QWHUFKDQJH�������������

&REHUQ�� :�� �������� &RQVWUXFWLYLVP� DQG� QRQ�ZHVWHUQ� VFLHQFH� HGXFDWLRQ
UHVHDUFK��,QWHUQDWLRQDO�-RXUQDO�RI�6FLHQFH�(GXFDWLRQ��������������

&20$3����������)RU�DOO�SUDFWLFDO�SXUSRVHV��,QWURGXFWLRQ�WR�FRQWHPSRUDU\
PDWKHPDWLFV��1HZ�<RUN��:��+��)UHHPDQ�

&R[��5����������:LOO�WULEDO�NQRZOHGJH�VXUYLYH�WKH�PLOOHQQLXP"�6FLHQFH������
������

'DOH��,��	�*UHHQZD\��3����������.HQ\D�WUHHV�	�VKUXEV��*ODVJRZ��8QLYHUVLW\
3UHVV�

'DUGHQ��/�� ��������7KHRU\� FKDQJH� LQ� VFLHQFH�� 6WUDWHJLHV� IURP�0HQGHOLDQ
JHQHWLFV��2[IRUG��2[IRUG�8QLYHUVLW\�3UHVV�

'DUW��)��	�3UDGKDP��3����������&URVV�FXOWXUDO�WHDFKLQJ�LQ�VFLHQFH��6FLHQFH�
����������������
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'LFNHQV��&����������+DUG�WLPHV��1HZ�<RUN��%DQWDP�%RRNV�
'XLW�� 5��� 7UHDJXVW�� '��� 	� 0DQVILHOG�� +�� �������� ,QYHVWLJDWLQJ� VWXGHQW

XQGHUVWDQGLQJ�DV�D�SUHUHTXLVLWH�WR�LPSURYLQJ�WHDFKLQJ�DQG�OHDUQLQJ�LQ
VFLHQFH�DQG�PDWKHPDWLFV��,Q�'��7UHDJXVW��5��'XLW��	�%��)UDVHU��(GV���
,PSURYLQJ�WHDFKLQJ�DQG�OHDUQLQJ�LQ�VFLHQFH�DQG�PDWKHPDWLFV��SS���������
1HZ�<RUN��7HDFKHUV�&ROOHJH�3UHVV�

(KUHW�� &�� ��������6RXWKHUQ� 1LORWLF� KLVWRU\�� (YDQVWRQ�� ,/�� 1RUWKZHVWHUQ
8QLYHUVLW\�3UHVV�

(VKLZDQL��*����������(GXFDWLRQ�LQ�.HQ\D�VLQFH�LQGHSHQGHQFH��1DLUREL��(DVW
$IULFDQ�(GXFDWLRQDO�3XEOLVKHUV�

)OHLVKHU��0����������&DWWOH�UDLGLQJ�DQG�KRXVHKROG�GHPRJUDSK\�DPRQJ�WKH
.XULD�RI�7DQ]DQLD��$IULFD����������������

)UDWKNLQ��(����������7UDGLWLRQDO�PHGLFLQH�DQG�FRQFHSWV�RI�KHDOLQJ�DPRQJ
6DPEXUX�SDVWRUDOLVWV�RI�.HQ\D��-RXUQDO�RI�(WKQRELRORJ\������������

)XGHQEHUJ�� '�� 	� /HYLQH�� '�� �������� 7KH� WKHRU\� RI� OHDUQLQJ� LQ� JDPHV�
&DPEULGJH��0$��0,7�3UHVV�

)XWX\PD�� '�� �������� (YROXWLRQDU\� ELRORJ\�� 6XQGHUODQG�� 0$�� 6LQDXHU
3XEOLVKHUV�

*DFKDWKL�5HSRUW����������5HSRUW�RI�WKH�QDWLRQDO�FRPPLWWHH�RQ�HGXFDWLRQDO
REMHFWLYHV�DQG�SROLFLHV��1DLUREL��*RYHUQPHQW�3ULQWHUV�

*D\��*���������&XUULFXOXP�WKHRU\�DQG�PXOWLFXOWXUDO�HGXFDWLRQ��,Q�-��%DQNV�
	�&��%DQNV��(GV����+DQGERRN�RI�UHVHDUFK�RQ�PXOWLFXOWXUDO�HGXFDWLRQ��SS�
��������1HZ�<RUN��6LPRQ�	�6FKXVWHU��

*HUGHV��3����������(WKQRPDWKHPDWLFV�DQG�HGXFDWLRQ�LQ�$IULFD��6WRFNKROPV
8QLYHUVLWHW��,QVWLWXWH�RI�,QWHUQDWLRQDO�(GXFDWLRQ�

*HUGHV��3�� ��������*HRPHWU\� IURP�$IULFD��0DWKHPDWLFDO�DQG� HGXFDWLRQDO
H[SORUDWLRQV�� :DVKLQJWRQ�� '&�� 7KH� 0DWKHPDWLFDO� $VVRFLDWLRQ� RI
$PHULFD�

*LQWLV��+����������*DPH�WKHRU\�HYROYLQJ��$�SUREOHP�FHQWHUHG�LQWURGXFWLRQ�RI
PRGHOLQJ� VWUDWHJLF� LQWHUDFWLRQ�� 3ULQFHWRQ�� 1-�� 3ULQFHWRQ� 8QLYHUVLW\
3UHVV�

*ODVHU�� %�*�� 	� 6WUDXVV�� $�/�� ��������7KH� GLVFRYHU\� RI� JURXQGHG� WKHRU\�
6WUDWHJLHV�IRU�TXDOLWDWLYH�UHVHDUFK��&KLFDJR��$OGLQH�

*O\QQ��6���'XLW��5���	�7KLHOH��5����������7HDFKLQJ�VFLHQFH�ZLWK�DQDORJLHV��$
VWUDWHJ\� IRU� FRQVWUXFWLQJ� NQRZOHGJH�� ,Q� 6�� *O\QQ�	� 5�� 'XLW� �(GV���
/HDUQLQJ�LQ�VFLHQFH�LQ�WKH�VFKRROV��SS������������0DKZDK��1-��/DZUHQFH
(UOEDXP�$VVRFLDWHV�

*ROGVFKPLGW��7����������'DUZLQ·V�GUHDPSRQG��&DPEULGJH��7KH�0,7�3UHVV�
*UXHQGHU�� &�'�� 	� 7RELQ�� .�*�� �������� 3URPLVH� DQG� SURVSHFW�� 6FLHQFH

(GXFDWLRQ����������
+DJJHUW\��-���������0D\���´.DODK�µ�$ULWKPHWLF�7HDFKHU��������������
+HVV��'����������6FLHQFH�	�WHFKQRORJ\�LQ�D�PXOWLFXOWXUDO�ZRUOG��7KH�FXOWXUDO

SROLWLFV�RI�IDFWV�	�DUWLIDFWV��1HZ�<RUN��&ROXPELD�8QLYHUVLW\�3UHVV�
+RGVRQ��'����������7HDFKLQJ�DQG�OHDUQLQJ�VFLHQFH��7RZDUGV�D�SHUVRQDOL]HG

DSSURDFK��%XFNLQJKDP��8.��2SHQ�8QLYHUVLW\�3UHVV�
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+RUZLW]��3����������'HVLJQLQJ�FRPSXWHU�PRGHOV�WKDW�WHDFK��,Q�:��)HXU]HLJ
	� 1�� 5REHUWV� �(GV���� 0RGHOLQJ� DQG� VLPXODWLRQ� LQ� VFLHQFH� DQG
PDWKHPDWLFV�HGXFDWLRQ��1HZ�<RUN��6SULQJHU�9HUODJ�

-HJHGH��2����������$IULFDQ�FXOWXUDO�SHUVSHFWLYHV�DQG�WKH�WHDFKLQJ�RI�VFLHQFH�
,Q�-��6RORPRQ�	�*��$LNHQKHDG� �(GV����676�HGXFDWLRQ�� ,QWHUQDWLRQDO
SHUVSHFWLYHV�RQ�UHIRUP��SS������������1HZ�<RUN��7HDFKHUV�&ROOHJH�3UHVV�

-XPD��&����������7KH�JHQH�KXQWHUV��%LRWHFKQRORJ\�DQG�WKH�VFUDPEOH�IRU�VHHGV�
3ULQFHWRQ��3ULQFHWRQ�8QLYHUVLW\�3UHVV�

-XQJHULXV��3����������,QGLJHQRXV�NQRZOHGJH�RI�ODQGVFDSH�HFRORJLFDO�]RQHV
DPRQJ�WUDGLWLRQDO�KHUEDOLVWV��$�FDVH�VWXG\�LQ�.HL\R�'LVWULFW��.HQ\D�
*HR-RXUQDO������������

.HQ\D� ,QVWLWXWH� RI� (GXFDWLRQ�� �������� 6HFRQGDU\� ELRORJ\� DQG� ELRORJLFDO
VFLHQFHV�3�%�,9��1DLUREL��.HQ\D�/LWHUDWXUH�%XUHDX�

.HQ\D� 1DWLRQDO� ([DPLQDWLRQV� &RXQFLO�� �������� .HQ\D� FHUWLILFDWH� RI
VHFRQGDU\�HGXFDWLRQ��5HJXODWLRQV�DQG�V\OODEXVHV������������1DLUREL�
.HQ\D�1DWLRQDO�([DPLQDWLRQV�&RXQFLO�

.LPDQL��0���������2FWREHU������6FLHQFH�DQG�WKH�P\WK�RI�%ULWLVK�IDLU�SOD\�
'DLO\�1DWLRQ��5HWULHYHG�IURP�KWWS���ZZZ�QDWLRQDXGLR�FRP�1HZV�
'DLO\1DWLRQ����������&RPPHQW�&RPPHQW��KWPO

.RNZDUR��-����������0HGLFLQDO�SODQWV�RI�(DVW�$IULFD��1DLUREL��(DVW�$IULFDQ
/LWHUDWXUH�%XUHDX�

.ROE��'����������([SHULHQWLDO�OHDUQLQJ��([SHULHQFH�DV�WKH�VRXUFH�RI�OHDUQLQJ
DQG�GHYHORSPHQW��(QJOHZRRG�&LIIV��1-��3UHQWLFH�+DOO��,QF�

.UDXVV��0����������7KH�ZRUOG·V�ODQJXDJHV�LQ�FULVLV��/DQJXDJH�����������
/DYH��-����������:RUG�SUREOHPV��$�PLFURFRVP�RI�WKHRULHV�RI�OHDUQLQJ��,Q�3�

/LJKW�	�*��%XWWHUZRUWK��(GV����&RQWH[W�DQG�FRJQLWLRQ��:D\V�RI�OHDUQLQJ
DQG�NQRZLQJ��SS����������1HZ�<RUN��+DUYHVWHU�:KHDWVKHDI�

/LJKW��3��	�%XWWHUZRUWK��*���(GV������������&RQWH[W�DQG�FRJQLWLRQ��:D\V�RI
OHDUQLQJ�DQG�NQRZLQJ��1HZ�<RUN��+DUYHVWHU�:KHDWVKHDI�

/LQFROQ��<��	�*XED��(����������1DWXUDOLVWLF�LQTXLU\��%HYHUO\�+LOOV��&$��6DJH�
/LQWKLFXP��.���$Q\DPED��$���7XFNHU��&���.HOOH\��3���0\HUV��0���	�3HWHUV��&�

��������&OLPDWH�DQG�VDWHOOLWH�LQGLFDWRUV�WR�IRUHFDVW�5LIW�9DOOH\�)HYHU
HSLGHPLFV�LQ�.HQ\D��6FLHQFH���������������

.XKQ��+����������&ODVVLFV�LQ�JDPH�WKHRU\��3ULQFHWRQ��3ULQFHWRQ�8QLYHUVLW\
3UHVV�

/XEEHQ�� )�� 	� &DPSEHOO�� %�� �������� &RQWH[WXDOL]LQJ� VFLHQFH� WHDFKLQJ� LQ
6ZD]LODQG��VRPH�VWXGHQW�UHDFWLRQV��,QWHUQDWLRQDO�-RXUQDO�RI�6FLHQFH
(GXFDWLRQ��������������

/XULD�� $�� �������� 7RZDUGV� WKH� SUREOHP� RI� WKH� KLVWRULFDO� QDWXUH� RI
SV\FKRORJLFDO�SURFHVVHV��,QWHUQDWLRQDO�-RXUQDO�RI�3V\FKRORJ\�������������

0DVVDP�� -�� ��������7KH� FOLII� GZHOOHUV� RI� .HQ\D�� /RQGRQ�� )UDQN� &DVV� 	
&RPSDQ\�

0DWKHZV��0����������6FLHQFH�WHDFKLQJ��7KH�UROH�RI�KLVWRU\�DQG�SKLORVRSK\�RI
VFLHQFH��1HZ�<RUN��5RXWOHGJH�

0DXJKDQ�%URZQ��'����������/DQG��IUHHGRP�DQG�ILFWLRQ��7RWRZD��1-��=HG
%RRNV��/WG�
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0D]XUL�� $�� �������� 7KH� $IULFDQV�� $� WULSOH� KHULWDJH�� /RQGRQ�� %%&
3XEOLFDWLRQV�

0D]UXL��$����������7KH�$IULFDQ�FRQGLWLRQ��1HZ�<RUN��&DPEULGJH�8QLYHUVLW\
3UHVV�

0ELWL�� -�� �������� $IULFDQ� UHOLJLRQV� DQG� SKLORVRSK\�� 2[IRUG�� +HLQHPDQQ
(GXFDWLRQDO�3XEOLVKHUV�

0HQGHO��*����������9HUVXFKH�XEHU�SIODQ]HQ�K\EULGHQ��9HUKDQGOXQJHQ�GHV�
1DWXUIRUVFKDQGHQ�9HUHLQHV�LQ�%U�QQ�����$EKDQGOXQJHQ�������

1DWLRQDO�5HVHDUFK�&RXQFLO����������/RVW�FURSV�RI�$IULFD��:DVKLQJWRQ��'&�
1DWLRQDO�$FDGHP\�3UHVV�

1MRURJH��5��	�%HQQDDUV��*�� ��������3KLORVRSK\�DQG� HGXFDWLRQ� LQ�$IULFD�
1DLUREL��7UDQVDIULFD�

2JXQQL\L�� 0�� �������� 6XVWDLQLQJ� VWXGHQWV·� LQWHUHVWV� LQ� VFLHQFH� DQG
WHFKQRORJ\�� 7KH� VRFLR�FXOWXUDO� IDFWRUV�� 3DSHU� SUHVHQWHG� DW� WKH� ��WK
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