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µ,W�LV�HDV\�WR�FDOO�IRU�LQWHUGLVFLSOLQDU\�V\QWKHVLV��EXW�ZLOO�DQ\RQH�UHVSRQG"µ
�+DUGLQ�����������

$%675$&7

7KH�SXUSRVH�RI�WKLV�SDSHU� LV�WR�IRUPXODWH�D�FRPSUHKHQVLYH�TXDOLWDWLYH�PRGHO�WKDW�FDQ�EH�XVHG�WR
DQDO\VH�� ZK\� WKHUH� DUH� HQYLURQPHQWDO� SUREOHPV�� ZKDW� DUH� WKH� FKDUDFWHULVWLFV� RI� HQYLURQPHQWDO
SUREOHPV��DQG�ZKLFK�DUH�WKH�ZD\V�WR�PLWLJDWH�HQYLURQPHQWDO�SUREOHPV��)LUVW��WKH�DUWLFOH�UHSUHVHQWV
D�JHQHUDO�PRGHO�WR�RXWOLQH�WKH�HPHUJHQFH�RI�HQYLURQPHQWDO�SUREOHPV��7KHQ�ZH�XVH�WKH�PRGHO� WR
FODVVLI\�PHDVXUHV�WKDW�DUH�XVHG�WR�VROYH�HQYLURQPHQWDO�SUREOHPV��)LQDOO\��D�VXE�PRGHO�RI�LQGLYLGXDO
DQG�VRFLHWDO�IDFWRUV�DIIHFWLQJ�KXPDQ�DFWLRQ�LV�RXWOLQHG��:H�KRSH�WR�FRQWULEXWH�D�UHOHYDQW�ZD\�WR
RXWOLQH�DQ�LQWHUGLVFLSOLQDU\�ZLGH�SLFWXUH�RI�HQYLURQPHQWDO�SUREOHPV�DQG�VROXWLRQV�

7,,9,67(/0b

<PSlULVW|RQJHOPLHQ�ROHPXV�²�PLWl��PLNVL�MD�PLWHQ"

$UWLNNHOLQ�WDUNRLWXNVHQD�RQ�WXRWWDD�NRNRQDLVYDOWDLQHQ�ODDGXOOLQHQ�PDOOL��MRWD�YRL�Nl\WWll�VHXUDDYLHQ
N\V\P\VWHQ� WDUNHPSDDQ� WHRUHHWWLVHHQ� DQDO\VRLQWLLQ�� 0LNVL� RQ� \PSlULVW|RQJHOPLD�� PLOODLVLD
\PSlULVW|RQJHOPDW� RYDW� MD�PLWHQ� \PSlULVW|RQJHOPLD� YRL� OLHYHQWll"�$OXNVL� HVLWHWllQ� \OHLQHQ�PDOOL
\PSlULVW|RQJHOPLHQ� V\QQ\VWl� MD� OXRQWHHVWD�� 6LWWHQ� WlWl� PDOOLD� Nl\WHWllQ� \PSlULVW|QVXRMHOXQ
NHLQRMHQ� MlVHQWlPLVHHQ�� /RSXNVL� HVLWHWllQ� RVDPDOOL� \NVLO|OOLVLVWl� MD� \KWHLVNXQQDOOLVLVWD� WHNLM|LVWl�
MRWND� WXRWWDYDW� VHOODLVWD� LKPLVWRLPLQWDD�� MRVWD� VHXUDD�\PSlULVW|RQJHOPLD�� 7RLYRPPH� WDUMRDYDPPH
ROHQQDLVHQ�HVLPHUNLQ�WDYDVWD��MROOD�YRL�KDKPRWWDD�\PSlULVW|RQJHOPLHQ�SRLNNLWLHWHHOOLVWl�OXRQQHWWD�
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,Q� RWKHU� VFLHQFHV� WKDQ� HQYLURQPHQWDO� VFLHQFHV� WKHUH� XVXDOO\� LV� D� ZHOO�HVWDEOLVKHG� DQG� ZHOO�
GRFXPHQWHG� WKHRUHWLFDO� EDVLV� DQG� VFKRODU� KLVWRU\�� %XW� LQ� HQYLURQPHQWDO� VFLHQFHV� \RX� FDQ� KDUGO\
WDON�DERXW�FRPPRQ�WKHRULHV��,I�RQH�WKLQNV�DERXW�WKH�GLIIHUHQFH�EHWZHHQ��IRU�H[DPSOH��WKH�ILHOGV�RI
HQWRPRORJ\�� QRQ�RUJDQLF� FKHPLFDO� HQJLQHHULQJ� DQG� VRFLRORJ\� RI� SURIHVVLRQV�� WKLV� LV� QR� ZRQGHU�
+RZHYHU�� DOO� WKHVH� ILHOGV� FDQ� FRQWULEXWH� NQRZOHGJH� WKDW� LV� UHOHYDQW� IRU� WKH� SURWHFWLRQ� RI� WKH
HQYLURQPHQW�� ,Q� DGGLWLRQ� WR� WKHVH� VSHFLILF� GLVFLSOLQHV�� PRUH� JHQHUDO� DSSURDFKHV� DUH� QHHGHG�� 7KH
SXUSRVH� RI� WKLV� SDSHU� LV� WR� IRUPXODWH� D� FRPSUHKHQVLYH� TXDOLWDWLYH� PRGHO� WKDW� FDQ� EH� XVHG� WR
DQDO\VH�� ZK\� DUH� WKHUH� HQYLURQPHQWDO� SUREOHPV�� ZKDW� DUH� WKH� FKDUDFWHULVWLFV� RI� HQYLURQPHQWDO
SUREOHPV��DQG�ZKLFK�DUH�WKH�ZD\V�WR�PLWLJDWH�HQYLURQPHQWDO�SUREOHPV�
)LUVW��WKH�DUWLFOH�UHSUHVHQWV�D�JHQHUDO�PRGHO�WR�RXWOLQH�WKH�HPHUJHQFH�RI�HQYLURQPHQWDO�SUREOHPV

LQ�&KDSWHU�7ZR��7KHQ�ZH�XVH�WKH�PRGHO�WR�FODVVLI\�PHDVXUHV�WKDW�DUH�XVHG�WR�VROYH�HQYLURQPHQWDO
SUREOHPV�LQ�&KDSWHU�7KUHH��)LQDOO\��D�VXE�PRGHO�RI�LQGLYLGXDO�DQG�VRFLHWDO�IDFWRUV�DIIHFWLQJ�KXPDQ
DFWLRQ�LV�RXWOLQHG�LQ�&KDSWHU�)RXU��:H�KRSH�WR�FRQWULEXWH�D�UHOHYDQW�ZD\�WR�VHH�WKH�ZLGH�SLFWXUH�RI
HQYLURQPHQWDO� SUREOHPV� DQG� VROXWLRQV�� 7KH� SXUSRVH� RI� WKH� PRGHOV� LV� WR� VHUYH� DV� VFKHPHV� IRU
RULHQWDWLRQ�LQ�WKH�HQYLURQPHQWDO�LVVXHV��QRW�DV�GHHSO\�JURXQGHG�VXEVWDQWLDO�WKHRU\�
7KH�JHQHUDO�PRGHO�LV�FRQVWUXFWHG�E\�:LOODPR��������DQG�WKH�VXE�PRGHO�RI�LQGLYLGXDO�DQG�VRFLHWDO

IDFWRUV�DIIHFWLQJ�KXPDQ�DFWLRQ� LV� FRQVWUXFWHG�E\�7DSLR� ��������6RPH�DVSHFWV�RI� WKH�PRGHOV�DUH
UHVXOWV�RI�V\QHUJLVWLF�HIIRUW�ZKHQ�WU\LQJ�WR�XQGHUVWDQG�HQYLURQPHQWDO�SUREOHPV�DQG�VROXWLRQV�
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7KH�PRGHO�SUHVHQWHG�LQ�)LJXUH�2QH�FRQVLVWV�RI�WZR�PDMRU�V\VWHPV��WKH�KXPDQ�HQYLURQPHQW�DQG�WKH
HFRORJLFDO� HQYLURQPHQW��7R�RYHUFRPH� WKH�XQIUXLWIXO� VWUXFWXUDO� GLFKRWRP\�RI�PDQ�DQG�QDWXUH��ZH
DVVXPH�WKDW�ERWK�KXPDQ�EHLQJV�DQG�QDWXUH�FDQ�EH�IRXQG�LQ�ERWK�V\VWHPV��)RU�H[DPSOH��D�SHUVRQ
HDWLQJ�VWUDZEHUULHV�IURP�WKH�JURXQG�FDQ�EH�EHWWHU�XQGHUVWRRG�LQ�HFRORJLFDO�WHUPV��OLNH�KXQJHU��EXW
D� SHUVRQ� HDWLQJ� VWUDZEHUULHV� LQ� D� ILYH� VWDU� KRWHO� UHVWDXUDQW� LV� PRUH� DGHTXDWH� WR� XQGHUVWDQG� LQ
KXPDQ� WHUPV�� OLNH� VRFLDO� VWDWXV�� $� FOHDU� GLVWLQFWLRQ� LV� QHLWKHU� SRVVLEOH� QRU� QHHGHG�� ,W� LV� PRUH
DGHTXDWH� WR� XQGHUVWDQG� WKH� WRWDO� HQYLURQPHQW� DV� D� FRQWLQXXP�� ZKHUH� WKH� H[WUHPHV� DUH� SXUHO\
KXPDQ�DQG�SXUHO\�QDWXUDO�SKHQRPHQD��0RVW�SKHQRPHQD�DUH�LQ�EHWZHHQ���+DKWROD�������:LOODPR
������

)LJXUH����7KH�FRPSUHKHQVLYH�PRGHO�RI�HQYLURQPHQWDO�SUREOHPV�DQG�VROXWLRQV��:LOODPR������
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(QYLURQPHQWDOLVWV�RIWHQ�DUJXH�WKDW�KXPDQ�DFWLRQ�LV�WKH�FDXVH�IRU�HQYLURQPHQWDO�SUREOHPV��/HVV
RIWHQ�LV�H[SODLQHG��ZK\�KXPDQV�DUH�DFWLQJ�WKH�ZD\�WKH\�GR��2QH�ZD\�WR�GLYLGH�IDFWRUV�DIIHFWLQJ
KXPDQ�DFWLRQ�LV�WKH�IROORZLQJ�
�� LQGLYLGXDO�IDFWRUV�
�� VRFLHWDO�IDFWRUV��DQG
�� HFRORJLFDO�IDFWRUV�

,QGLYLGXDO�IDFWRUV��7KH�LQGLYLGXDO�IDFWRUV�DIIHFWLQJ�KXPDQ�DFWLRQ�LQFOXGH�KHUH�NQRZOHGJH��YDOXHV�
HPRWLRQV�� H[SHULHQFHV� DQG� UHVRXUFHV�� 2I� FRXUVH�� WKH� WHUP� ¶LQGLYLGXDO·� VKRXOG� EH� XQGHUVWRRG� LQ
UHODWLYH� WHUPV��EHFDXVH� LQGLYLGXDOV�SDUWO\�DGRSW� WKHLU� YDOXHV�E\� VRFLDO� OHDUQLQJ��7KH� VXEV\VWHP�RI
LQGLYLGXDO�IDFWRUV�ZLOO�EH�GLVFXVVHG�LQ�PRUH�GHWDLO�LQ�FKDSWHU�����
6RFLHWDO�IDFWRUV��7KH�VRFLHWDO�IDFWRUV�DIIHFWLQJ�KXPDQ�DFWLRQ�LQFOXGH�KHUH�SROLWLFV��DGPLQLVWUDWLRQ�

OHJLVODWLRQ��VFLHQFH��UHOLJLRQ��HFRQRP\��PDVV�PHGLD�DQG�VRFLDO�DFWLYLVP��7KH�VXEV\VWHP�RI�VRFLHWDO
IDFWRUV�ZLOO�EH�GLVFXVVHG�LQ�PRUH�GHWDLO�LQ�FKDSWHU�����
(FRORJLFDO�IDFWRUV��6RFLDO�VFLHQWLVWV�RIWHQ�IRUJHW�WKDW�WKHUH�DUH�DOVR�HFRORJLFDO�IDFWRUV�WKDW�DIIHFW

KXPDQ�DFWLRQ��7KLV�QHJOHFW�FDQ�EH�XQGHUVWRRG�DV�DQ�LPSOLFDWLRQ�RI�IHDU�RI�VRFLDO�'DUZLQLVP��ZKLFK
UHGXFHV�KXPDQ�KLVWRU\�WR�D�VLPSOH�H[SODQDWLRQ�RI�HYROXWLRQ�� ,QVWHDG�RI�VRFLDO�'DUZLQLVP��ZH�DUH
VXJJHVWLQJ�KHUH�WKDW�WKHUH�DUH�VRPH�FRPSOHPHQWDU\�HFRORJLFDO�IDFWRUV�WKDW�H[SODLQ�SDUW�RI�KXPDQ
EHKDYLRXU��)RU�H[DPSOH��WUDIILF�UHVHDUFK�KDV�VKRZQ�XV�WKDW�RQ�DJJUHJDWHG�OHYHO�SHRSOH�KDYH�DOPRVW
IL[HG� µWUDYHO� WLPH� EXGJHWVµ� WKDW� GR� QRW� GLIIHU� PXFK� DFFRUGLQJ� WR� FXOWXUH� RU� WUDQVSRUWDWLRQ
WHFKQRORJ\� �0RJULGJH� ������ 6KDHIHU� ������� 7KLV� IL[DWLRQ� FDQ� EH� LQWHUSUHWHG� DV� D� PLJUDWLRQ
SDWWHUQ�
+XPDQ� DFWLRQ�� (QYLURQPHQWDO� SUREOHPV� DUH� GXH� WR� D� YDULHW\� RI� KXPDQ� DFWLRQ�� ZKLFK� FRYHUV

DQ\WKLQJ� IURP�DJULFXOWXUH� WR� WUDIILF�� LQGXVWULDO�SURGXFWLRQ� WR�KRXVHKROG�FRQVXPSWLRQ�� IRUHVWU\� WR
UHFUHDWLRQ��$FWRUV� WKDW�DUH�FRQVLGHUHG�KHUH�� DUH� LQGLYLGXDOV� DV�ZHOO� DV�JURXSV�� RUJDQLVDWLRQV� DQG
ZKROH� VRFLHWLHV�� :H� VKRXOG� NHHS� LQ� PLQG� WKDW� VRPH� DFWLRQ� RI� KXPDQ� EHLQJV� EHORQJ� WR� WKH
HFRORJLFDO�HQYLURQPHQW��OLNH�EUHDWKLQJ��RU�WKH�SDUW�RI�HDWLQJ�ZKLFK�SURGXFHV�HQHUJ\�WR�XV�
,QSXW�RXWSXW��+XPDQ�DFWLRQ�DIIHFWV�LQSXWV�IURP�DQG�RU�RXWSXWV�WR�WKH�HFRORJLFDO�HQYLURQPHQW�

7KH�LQSXWV�DQG�RXWSXWV�FDQ�EH�HQHUJ\��VXEVWDQFH��RU�OLYLQJ�PDWHULDO��7\SLFDO�H[DPSOHV�RI�LQSXWV�DUH
UHPRYLQJ� WUHHV� IURP� D� FOHDU�FXW� DUHD�� KXQWLQJ� DQLPDOV�� DQG� WDNLQJ� HQHUJ\� IURP� WKH� ZDWHU� LQ� D
ZDWHUIDOO�IRU�HOHFWULFLW\��7\SLFDO�H[DPSOHV�RI�RXWSXWV�DUH�VXOIXU�DQG�FDUERQ�GLR[LGH�HPLVVLRQV�WR�WKH
DLU��SODQWLQJ�ILVK�LQ�VWUHDPV��FKDQJLQJ�WKH�'1$�VWUXFWXUH�RI�D�JHQRPH�DQG�PDNLQJ�ZDYHV�ZLWK�D
VKLS��7KHVH�LQSXWV�DQG�RXWSXWV�DUH�RIWHQ�LQWHQWLRQDO�DQG�DUH�XVXDOO\�H[SHFWHG�WR�FDXVH�SUHIHUDEOH
FKDQJHV� LQ� WKH� HFRORJLFDO� HQYLURQPHQW�� VXFK� DV� LQFUHDVH� LQ� IRRG� SURGXFWLRQ�� %XW� IURP� DQ
HQYLURQPHQWDO�SRLQW�RI�YLHZ��WKH\�RIWHQ�LQFOXGH�QRQ�LQWHQWLRQDO�DVSHFWV�
&KDQJH�� 7KH� LQSXWV� DQG� RXWSXWV� PHQWLRQHG� DERYH� FDXVH� SULPDU\� FKDQJHV� LQ� WKH� HFRORJLFDO

HQYLURQPHQW��)RU�H[DPSOH��WKHUH�FDQ�EH�LQFUHDVH�LQ�VXOIXU�DQG�FDUERQ�GLR[LGH�FRQFHQWUDWLRQ�LQ�WKH
DLU��GHFUHDVH�RI�HQHUJ\�LQ�D�ULYHU�IORZ��DQG�FORQHV�RI�SODQWV�ZLWK�PRGLILHG�'1$�VWUXFWXUH��6RPH�RI
WKH�FKDQJHV�FDQ�EH�LQWHUSUHWHG�DV�µJRRGµ�FKDQJHV��VLQFH�KXPDQ�PDQLSXODWLRQ�LV�HVVHQWLDO�IRU�PDQ\
ELRWRSHV�DQG�VSHFLHV��%XW�RIWHQ�WKH�FKDQJHV�ZLOO�EH�ODWHU�LQWHUSUHWHG�DV�HQYLURQPHQWDO�SUREOHPV�
,PSDFW�� 7KH� SULPDU\� FKDQJHV� FDXVH� VHFRQGDU\� LPSDFWV� RQ� WKH� HFRORJLFDO� HQYLURQPHQW�� )RU

H[DPSOH�HPLVVLRQV�RI�VXOIXU�GLR[LGH�DIIHFW�KXPDQ�EUHDWKLQJ�RXWGRRUV��SODQWLQJ�ILVK�LQ�VWUHDPV�PD\
OHDG�WR�WKH�GLVWLQFWLRQ�RI�QDWXUDO�VSHFLHV�DQG�WKH�LQFUHDVHG�FDUERQ�GLR[LGH�FRQFHQWUDWLRQ�PD\�OHDG
WR�FOLPDWH�FKDQJH�
7KHUH� DUH� DOVR� LPSDFWV� WR� WKH� KXPDQ� HQYLURQPHQW�� )RU� H[DPSOH� DFLG� GHSRVLWLRQ� GHJUDGHV

VFXOSWXUHV��FOLPDWH�FKDQJH�PD\�PDNH�OLYLQJ� LQ�GU\�DUHDV�PRUH�GLIILFXOW�DQG�WKH�XVH�RI�JHQHWLFDOO\
PDQLSXODWHG�RUJDQLVPV�PD\�HIIHFW�WKH�PDUNHW�VKDUHV�EHWZHHQ�FRPSDQLHV�
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3UREOHP�� (QYLURQPHQWDOLVWV� DQG� VRPH� QDWXUDO� VFLHQWLVWV� VHHP� WR� WDNH� IRU� JUDQWHG� WKDW� PRVW
LPSDFWV� FDXVHG�E\�KXPDQV�RQ� WKH� HFRORJLFDO� HQYLURQPHQW� DUH� QHJDWLYH��+RZHYHU�� WKHUH� LV� D� ELJ
SKLORVRSKLFDO�GLIIHUHQFH�EHWZHHQ� WKH�GHVFULSWLRQ�RI�ZKDW�KDSSHQV� DQG� WKH� MXGJHPHQW�RI�ZKHWKHU
WKLV�LV�JRRG�RU�EDG��2QH�FDQQRW�GHULYH�IURP�ZKDW�KDV�KDSSHQHG�WR�ZKDW�VKRXOG�KDYH�KDSSHQHG��DV
WKH� +XPHDQ� JXLOORWLQH� VWDWHV�� )RU� H[DPSOH�� LQ� )LQODQG� PRVW� SHRSOH� UHJDUG� HXWURSKLFDWLRQ� DV� D
SUREOHP�EHFDXVH�LW�PDNHV�VZLPPLQJ�OHVV�DWWUDFWLYH��EXW�LQ�&KLQD�SHRSOH�IHUWLOLVH�ZDWHUV�LQ�RUGHU�WR
FDWFK�PRUH�ILVK�WR�HDW��7KH�UHGXFWLRQ�RI�RXWGRRU�DLU�TXDOLW\�IRU�EUHDWKLQJ�PD\�QRW�EH�UHJDUGHG�DV�D
VHYHUH�SUREOHP� LQ�SODFHV�ZKHUH�SHRSOH� VWD\����SHU� FHQW�RI� WKH� WLPH� LQGRRUV�� %HFN� ������� HYHQ
VXJJHVWV�WKDW�WKH�FRQFHSW�RI�·HQYLURQPHQWDO�SUREOHP·�VKRXOG�EH�FKDQJHG�WR�IRU�H[DPSOH��FRQFHSW
OLNH�·ULVN·��EHFDXVH�WKH�IRUPHU�FRQFHSW�LQFOXGHV�WKH�LGHD��WKDW�SUREOHPV�UHDOO\�DUH�LQ�WKH�HFRORJLFDO
HQYLURQPHQW�LQVWHDG�RI�LQ�SHRSOHV·�PLQGV�
7DUJHW��,I�VRPH�LPSDFW�LV�UHJDUGHG�DV�D�SUREOHP��WKH�QH[W�VWDJH�LV�WR�VHW�D�WDUJHW��7KH�UDQJH�RI

SURSRVHG� WDUJHW� OHYHOV� LQ� HQYLURQPHQWDO� LVVXHV� DUH� LPSUHVVLYH�� )RU� H[DPSOH�� WKH� WDUJHWV� SHRSOH
ZRXOG�VHW�RQ�WKH�DSSURSULDWH�FDUERQ�GLR[LGH�HPLVVLRQV��SHUFHQWDJH�RI�IRUHVW�UHVHUYRLUV�DQG�WKH�XVH
RI�JHQHWLFDOO\�PDQLSXODWHG� RUJDQLVPV� YDU\� D� ORW� DFFRUGLQJ� WR� GLIIHUHQW� SHRSOH�� GLIIHUHQW� VFKRODUV
DQG� GLIIHUHQW� FRXQWULHV�� $QRWKHU� LOOXVWUDWLYH� H[DPSOH� RI� WKH� ZLGHQHVV� RI� WDUJHWV�� ZRXOG� EH� WKH
GLVFXVVLRQ�DERXW�WKH�/LPLWV�WR�*URZWK�UHSRUWV��ZKHUH�HYHQ�WKH�FRUH�SULQFLSOHV�RI�:HVWHUQ�VRFLHWLHV
ZHUH�TXHVWLRQHG��0HDGRZV�HW�DO�������������
0HDVXUH��:KHQ�D�WDUJHW�LV�VHW��RQH�VWLOO�QHHGV�PHDVXUHV�WR�JHW�WKHUH��$JUHHPHQW�RQ�WKH�WDUJHW

GRHV�QRW�PHDQ�DJUHHPHQW�RQ�PHDVXUHV��)RU� H[DPSOH�� WKH�.\RWR�SURWRFRO� WR� WKH�8QLWHG�1DWLRQV
)UDPHZRUN�&RQYHQWLRQ�RQ�&OLPDWH�&KDQJH��81)&&&��KDV�DJUHHG�WDUJHWV�EXW� WKHUH�DUH�GLIIHUHQW
YLHZV��ZKLFK�DUH�WKH�EHVW�PHDQV�WR�DFKLHYH�WKH�WDUJHWV��.\RWR�3URWRFRO«�������)RU�H[DPSOH��RQH
FRXOG�EXLOG�PRUH�QXFOHDU�SRZHU��SXW�HPSKDVLV�RQ�WKH�UHQHZDEOH�HQHUJ\�VRXUFHV��RU�DUJXH�WKDW�WKH
WRWDO�FRQVXPSWLRQ�RI�HQHUJ\�VKRXOG�EH�UHGXFHG�
5LVN��7KH�LGHD�RI�ULVN�LV�WKRURXJKO\�SUHVHQW�LQ�WKH�PRGHO��3HRSOH�DUH�QRW�RQO\�GLVFXVVLQJ�DERXW

H[LVWLQJ�KXPDQ�DFWLRQV�DQG�H[LVWLQJ�HQYLURQPHQWDO�SUREOHPV�EXW�DOVR�SRWHQWLDO�DFWLRQ�DQG�SUREOHPV
DV�FDQ�EH�REVHUYHG�LQ�WKH�GLVFXVVLRQ�RI�FOLPDWH�FKDQJH�DQG�JHQHWLF�HQJLQHHULQJ��7KLV�IDFW�PDNHV
UHDVRQDEOH�GLVFXVVLRQ�HYHQ�KDUGHU��EHFDXVH�WKH�YLHZV�DERXW�IXWXUH�HYHQWV�DUH�HYHQ�PRUH�WKHRU\��
XQFHUWDLQW\��� LQWHUHVW��� DQG� YDOXH�ODGHQ� WKDQ� WKH� YLHZV� DERXW� WKH� SDVW� DQG� WKH� SUHVHQW�� 6HYHUDO
UHIHUHQFHV�LQ�WKH�GLVFLSOLQH�RI�IXWXUHV�VWXGLHV�DQG�HQYLURQPHQWDO�VRFLRORJ\�HPSKDVLVH�WKLV�SUREOHP
�H�J��$PDUD�������%HFN�������7DSLR�������%HOO�������
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:H�QRZ�PRYH�RQ�WR�D�FODVVLILFDWLRQ�RI�WKH�PHDVXUHV�WR�SURWHFW�WKH�HQYLURQPHQW�DFFRUGLQJ�WR�WKH
FRPSUHKHQVLYH�PRGHO� RI� HQYLURQPHQWDO� SUREOHPV� DQG� VROXWLRQV�� 6LPLODU� FODVVLILFDWLRQV� KDYH� EHHQ
SUHVHQWHG� LQ� HQYLURQPHQWDO� SROLF\� VFLHQFHV� E\� -lQLFNH� ������� DQG� 6DLULQHQ� �������� FRQWLQXLQJ
-lQLFNH·V�ZRUN�LQ�D�PRUH�VRFLRORJLFDO�GLUHFWLRQ��7KHUH�LV�QR�QHHG�WR�OLPLW�WKH�FODVVLILFDWLRQ�LQ�SROLF\
PDNLQJ��VLQFH�VLPLODU�TXDOLWLHV�FDQ�EH�IRXQG� LQ�HQYLURQPHQWDO�HGXFDWLRQ��SULYDWH�HQWHUSULVHV��QRQ�
JRYHUQPHQWDO�RUJDQLVDWLRQV��DQG�WKH�HYHU\GD\�OLYHV�RI�LQGLYLGXDOV��:H�KDYH�XVHG�LW�RXUVHOYHV�LQ�WKH
VWUXFWXUH� RI� D� XQLYHUVLW\�OHYHO� EDVLF� FRXUVH� WH[WERRN� RI� HQYLURQPHQWDO� VFLHQFHV� �%HUQLQJHU�HW� DO�
������
7KH� EDVLF� LGHD� LV� WKDW� RQH� FDQ� WU\� WR� DIIHFW� DOO� WKH� SKDVHV� GHVFULEHG� LQ� WKH� PRGHO�� 0RYLQJ

EDFNZDUGV� RI� WKH� ¶SUREOHP� SURGXFWLRQ� SURFHVV·�� PRUH� SURIRXQG� VROXWLRQV� ZLOO� EH� SUHVHQWHG�� ,W
VHHPV�WKDW�WKH�PRUH�SURIRXQG�VRFLDO�PHDVXUHV�DUH�PRUH�HIILFLHQW�LQ�WKH�ORQJ�UXQ�ZKHUHDV�WKH�PRUH
WHFKQLFDO�PHDVXUHV�DUH�PRUH�HIILFLHQW�LQ�WKH�VKRUW�UXQ���:LOODPR�������
0HDVXUHV�QHJOHFWLQJ�SUREOHP��7KH� ILUVW� UHDFWLRQ� WR�PDQ\�HQYLURQPHQWDO�SUREOHPV�� VXFK�DV� WKH

0LQDPDWD� HSLVRGH� LQ� WKH� ����·V� LQ� -DSDQ�� LV� WR� GHQ\� RU� QHJOHFW� LW�� )URP� WKH� KXPDQLVWLF
SV\FKRORJLFDO� SRLQW� RI� YLHZ�� WKLV� LV� HDV\� WR� XQGHUVWDQG�� EHFDXVH� SHRSOH� WHQG� WR� NHHS� WKHLU
ZRUOGYLHZ��YDOXHV�DQG�IHHOLQJV�LQ�FRQVLVWHQW�KDUPRQ\�DV�ORQJ�DV�WKH\�FDQ��$OWKRXJK�WKLV�VWUDWHJ\
VHHPV�WR�EH�LUUHOHYDQW�LQ�PRVW�FDVHV��VRPHWLPHV�WKLV�FDQ�EH�MXVWLILHG��LI�D�SUREOHP�LV�RYHUHVWLPDWHG�
7KLV�VHHPV�WR�EH�WKH�FDVH�LQ�WKH�GHEDWH�RI�RUJDQRFKORULQH�VXEVWDQFHV�RI�IRUHVW�LQGXVWU\�ZDVWHZDWHU
LQ�6ZHGHQ�DQG�)LQODQG�LQ�WKH�ODWH�����·V�DQG�HDUO\�����·V�
0HDVXUHV�DIIHFWLQJ�LPSDFW��7KH�QH[W�SKDVH�LV�WR�DLP�WKH�HQYLURQPHQWDO�PHDVXUHV�DW�WKH�LPSDFWV�

([DPSOHV�RI�WKLV�DUH�LQVHUWLQJ�OLPHVWRQH�LQWR�DFLGLILHG�ODNHV�WR�QHXWUDOLVH�WKHP��SXWWLQJ�LQ�HDUSOXJV
WR� DYRLG� GLVWXUELQJ� QRLVH� DQG� UDLVLQJ� IORRG� FRQWURO� GDPV� LQ� FDVH� RI� UDLVH� RI� VHD� ZDWHU� VXUIDFH
DIIHFWHG� E\� FOLPDWH� FKDQJH�� 6RPH� RI� WKLV� NLQG� RI� PHDVXUHV�� OLNH� UHVWRULQJ� WR[LF� ODQG�� DUH� YHU\
H[SHQVLYH�DQG�LQHIILFLHQW�LQ�WKH�ORQJ�UXQ��%XW�LI�WKH�TXDOLW\�RI�WKH�HQYLURQPHQW�LV�DOUHDG\�UHJDUGHG
SRRU��DQ\�SUHFDXWLRQDU\�PHDVXUH�LV�DOUHDG\�ODWH�DQG�WKHUH�DUH�QR�DOWHUQDWLYHV�
0HDVXUHV� DIIHFWLQJ� FKDQJH�� 7KH� QH[W� SKDVH� LV� WR� DLP� WKH� PHDVXUHV� DW� WKH� FKDQJH� LQ� WKH

HFRORJLFDO� HQYLURQPHQW�� ([DPSOHV� RI� WKLV� DUH� EXLOGLQJ� XS� WDOOHU� FKLPQH\V� WR� UHGXFH� WKH
FRQFHQWUDWLRQ� RI� SROOXWDQWV� LQ� DQ� XUEDQ� DUHD�� DQG� EXLOGLQJ� XS� QRLVH� ZDOOV� LQ� RUGHU� WR� VWRS� WKH
VSUHDG�RI�VRXQG�ZDYHV�
0HDVXUHV�DIIHFWLQJ�HFRORJLFDO�IDFWRUV��$OVR��PHDVXUHV�FDQ�EH�DLPHG�DW�HFRORJLFDO�IDFWRUV�LQ�RUGHU

WR�DYRLG�XQGHVLUHG�LPSDFWV��)RU�H[DPSOH��RQH�FDQ�EXLOG�D�ZDWHU�SLSH�WR�JHW�IUHVK�ZDWHU�WR�XUEDQ
DUHDV�LQVWHDG�RI�FOHDQLQJ�XS�WKH�VHZDJH�ZDWHU��RU�RQH�FDQ�GHYHORS�SODQW�JHQRW\SHV�WKDW�DUH�PRUH
UHVLVWDQW�WR�R]RQH�E\�JHQHWLF�HQJLQHHULQJ�
0HDVXUHV� DIIHFWLQJ� RXWSXW�� 7KHUH� LV� DOVR� D� SRVVLELOLW\� WR� DIIHFW� WKH� RXWSXW� WR� WKH� HFRORJLFDO

HQYLURQPHQW��0HDVXUHV�WDUJHWLQJ�WR�WKH�RXWSXWV�DUH�XVXDOO\�UHIHUUHG�WR�DV�µHQG�RI�SLSHµ�HPLVVLRQ
SUHYHQWLRQ� �H�J�� -lQLFNH��������7\SLFDO�H[DPSOHV�RI� WKHP�DUH�FDWDO\WLF�FRQYHUWHUV� LQ�FRPEXVWLRQ
HQJLQH� FDUV�� HPLVVLRQ� ILOWHUV� RI� FRDO� SRZHU� SODQWV� DQG� UHVWULFWLRQ� RI� JHQHWLF� HQJLQHHULQJ� LQWR
JUHHQKRXVH�IDFLOLWLHV�
0HDVXUHV�DIIHFWLQJ�LQSXW��0HDVXUHV�DLPLQJ�DW�WKH�LQSXWV�DUH�VHOGRP�GLVFXVVHG�LQ�HQYLURQPHQWDO

YRFDEXODU\��7KH\�LQFOXGH��IRU�H[DPSOH��OHDYLQJ�ROG�JURZWK�GHFLGXRXV�WUHHV�LQ�D�FXW�DUHD�IRU�UDUH
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LQVHFWV� WR� OLYH�RQ��7KHVH�NLQG�RI�PHDVXUHV� DUH�KDUG� WR� VHSDUDWH� IURP� WKH�PHDVXUHV� WDUJHWLQJ� WR
KXPDQ�DFWLRQ��EHFDXVH�DFFRUGLQJ�WR�WKH�ILUVW�ODZ�RI�WKHUPRG\QDPLFV�VXEVWDQFH�DQG�HQHUJ\�GR�QRW
·FRPH�IURP�QRZKHUH·��7KDW� LV�ZK\�WKH� LQSXW� LV�DOPRVW� LPSRVVLEOH�WR�FKDQJH�ZLWKRXW�FKDQJLQJ�DW
OHDVW�VRPH�SURGXFWLRQ�WHFKQRORJ\�RU�KXPDQ�DFWLRQ�
0HDVXUHV� DIIHFWLQJ� KXPDQ� DFWLRQ�� 2QH� VWHS� WRZDUGV� PRUH� SURIRXQG� PHDVXUHV� DUH� WKH� RQHV

WDUJHWLQJ� GLUHFWO\� WR� KXPDQ� DFWLRQ�� 7KHVH� FDQ� EH� GLYLGHG� IXUWKHU� LQ� TXDOLWDWLYH� FKDQJH� DQG
TXDQWLWDWLYH� FKDQJH� LQ� KXPDQ� DFWLRQ�� 0HDVXUHV� WDUJHWLQJ� WR� TXDOLWDWLYH� FKDQJH� LQFOXGH�� IRU
H[DPSOH�� WUDYHOOLQJ� E\� HOHFWULF� WUDLQ� LQVWHDG� RI� SULYDWH� FRPEXVWLRQ� HQJLQH� FDU�� VRUWLQJ� XS� RQH·V
ZDVWH�WR�GLIIHUHQW�FDWHJRULHV�IRU�UHF\FOLQJ��FKDQJLQJ�IXHO�IURP�RLO�WR�QDWXUDO�JDV�LQ�D�SRZHU�SODQW
HWF��0HDVXUHV� WDUJHWLQJ� WR�TXDQWLWDWLYH� FKDQJH� LQFOXGH�� IRU� H[DPSOH�� UHGXFLQJ� WUDYHO� NLORPHWUHV�
UHGXFLQJ�VKRSSLQJ�WR�UHGXFH�WKH�SURGXFWLRQ�RI�ZDVWH�DQG�LPSURYLQJ�HQHUJ\�HIILFLHQF\�RI�D�SRZHU
SODQW�
0HDVXUHV� DIIHFWLQJ� LQGLYLGXDO� IDFWRUV��0RUH� SURIRXQG� LV� WR� DLP�PHDVXUHV� DW� LQGLYLGXDO� IDFWRUV

WKDW� DIIHFW� KXPDQ� DFWLRQ�� 7KHVH� LQFOXGH�� IRU� H[DPSOH�� LQFUHDVLQJ� LQIRUPDWLRQ� RI� HQHUJ\� VDYLQJ
FDSDFLW\�LQ�HYHU\GD\�OLIH��KDYLQJ�HGXFDWLRQDO�FDPSDLJQV�WKDW�FUHDWH�HPRWLRQDO�UHODWLRQ�WR�WUHHV��RU
HPSKDVLVLQJ�HQYLURQPHQWDO�YDOXHV�E\�SLFWXUHV�RI�V\PSDWKHWLF�DQLPDOV��OLNH�SDQGDV��$�PRUH�GHWDLOHG
IRFXV�RQ�WKHVH�PHDVXUHV�DUH�GLVFXVVHG�LQ�FKDSWHU�IRXU�
0HDVXUHV� DIIHFWLQJ� VRFLHWDO� IDFWRUV�� $OVR�� SURIRXQG� PHDVXUHV� FDQ� EH� DLPHG� DW� WKH� VRFLHWDO

IDFWRUV�� ZKLFK� PDNH� KXPDQ� DFWLRQ� SURGXFH� HQYLURQPHQWDO� SUREOHPV�� 7KH� FKDQJH� FDQ� FRQFHUQ
VXEVWDQWLDO� LVVXHV� RU� LQVWLWXWLRQDO� UXOHV�� ([DPSOHV� RI� VXEVWDQWLDO� FKDQJHV� DUH� LQFUHDVHG
HQYLURQPHQWDO� WD[HV�� UHVWULFWLQJ� SXQLVKPHQW� RI� EUHDNLQJ� HQYLURQPHQWDO� ODZV�� DQG� SULQWLQJ� PRUH
VXFFHVV�VWRULHV� DERXW� HYHU\GD\� HQYLURQPHQWDO� VROXWLRQV� LQ� QHZVSDSHUV�� ([DPSOHV� RI� LQVWLWXWLRQDO
FKDQJHV� FRXOG� EH� ZLGHQLQJ� WKH� UDQJH� RI� SDUWLFLSDQWV� LQ� HQYLURQPHQWDO� SROLF\� GHFLVLRQ�PDNLQJ�
UHGXFLQJ�WKH�SRZHU�RI�SURVHFXWRU�LQ�FRXUW��DQG�UHRUJDQLVLQJ�DQ�HQWHUSULVH·V�ZD\�WR�DFW�DFFRUGLQJ
WR�DQ�HQYLURQPHQWDO�PDQDJHPHQW�DQG�DXGLWLQJ�V\VWHP��(0$6��
-lQLFNH� ������� SXW� IRUZDUG� D� K\SRWKHVLV� WKDW� WKH� KLVWRULFDO� GHYHORSPHQW� RI� HQYLURQPHQWDO

PHDVXUHV�ZRXOG�KDYH�PRYHG�IURP�WKH�QHJOHFW�RI�SUREOHPV�WRZDUGV�HQG�RI�SLSH�VROXWLRQV��FKDQJHV
LQ�KXPDQ�DFWLRQ�DQG�WKHQ�WRZDUGV�WKH�IDFWRUV�DIIHFWLQJ�KXPDQ�DFWLRQ��$IWHU�WKH�H[DPLQDWLRQ�RI���
HPSLULFDO�FDVHV��WKH�SDWWHUQ�ZDV�QRW�IRXQG��KRZHYHU��6XFFHVVIXO�(QYLURQPHQWDO�3ROLF\�������
2QH�FRXOG�DUJXH�WKDW�WKH�EHVW�ORQJ�WHUP�VROXWLRQV�ZRXOG�EH�IRXQG�ZKHQ�WDUJHWLQJ�WKH�PHDVXUHV

RQ�WKH�RULJLQV�RI�KXPDQ�DFWLRQ��HVSHFLDOO\�LQGLYLGXDO�DQG�VRFLHWDO�GHFLVLRQV��+RZHYHU��LW�VHHPV��WKDW
D� VHW� RI� PXOWLSOH� PHDVXUHV� ZLOO� OHDG� WR� PRVW� HIILFLHQW� VROXWLRQV�� EHFDXVH� WKXV� RQH� FDQ� DYRLG
ERWWOHQHFNV��6XFFHVVIXO�(QYLURQPHQWDO�3ROLF\�������:LOODPR�������
,W� VKRXOG� EH� HPSKDVLVHG� WKDW� DOO� WKH� PHDVXUHV� SUHVHQWHG� KHUH� KDYH� VWURQJ� WKHRUHWLFDO

DVVXPSWLRQV�EHKLQG�WKHP��7KH�PRUH�SURIRXQG�RQH�VHHV�WKH�RULJLQV�RI�HQYLURQPHQWDO�SUREOHPV�WKH
VWURQJHU� LV� WKH� WKHRU\�ODGHQQHV�� 7KDW� LV� SUREDEO\� RQH� RI� WKH� UHDVRQV�ZK\� QDWXUDO� VFLHQWLVWV� DQG
HQJLQHHUV�IHHO�XQFRPIRUWDEOH�ZLWK�VRFLDO�VFLHQFHV��,W�LV�HDV\�DQG�DSSDUHQW�WR�VHH�WKDW�WKH�S+�YDOXH
LQ�DQ�DFLGLILHG� ODNH� LQFUHDVHV�ZKHQ�RQH� LQVHUWV� OLPHVWRQH� WR� WKH� ODNH��%XW� WR�PHDVXUH� WKH�HIIHFW�
ZKLFK� DQ� HQYLURQPHQWDO� HGXFDWLRQ� SURJUDPPH� UXQ� LQ� D� ORFDO� VFKRRO� KDV� RQ� WKH� S+� YDOXH� LQ� WKH
QHDUE\�ODNH��LV�SUDFWLFDOO\�LPSRVVLEOH�
7KH�PRUH�SURIRXQG�PHDVXUHV�DOVR�UDLVH�WKH�HWKLFDO�TXHVWLRQV��GR�WKH�DFWRUV�XVLQJ�WKHVH�PHDVXUHV

KDYH�DQ\�OHJLWLPDWH�JURXQG�LQ�GRLQJ�VR"�:KDW�ULJKW�KDV�DQ�HQYLURQPHQWDOLVW�WR�VD\�WR�RWKHU�SHRSOH
WKDW� WKH\�VKRXOG�ULGH�D�ELNH� LQVWHDG�RI�GULYLQJ�D�FDU"�$QG�ZKDW� LV� WKH�GLIIHUHQFH�EHWZHHQ�XVHIXO
HQYLURQPHQWDO� YDOXH� HGXFDWLRQ� DQG� GLVWRUWHG� PDQLSXODWLRQ� RI� \RXQJ� SHRSOH"� 2I� FRXUVH�� WKH
HQYLURQPHQWDOLVW�PLJKW�DUJXH�WKDW�WKH�FDU�LQGXVWU\·V�HQYLURQPHQWDO�PDUNHWLQJ�LV�DOVR�GRQH�LQ�YHU\
TXHVWLRQDEOH�ZD\��$OO�VRFLHWLHV�KDYH�FHUWDLQ�YDOXHV�WKDW�DUH�WDXJKW�WR�\RXQJ�RQHV�DQG�WKHVH�YDOXHV
FKDQJH�RYHU�WLPH��%XW�WKH�KLVWRU\�RI�HWKLFDO�WKRXJKW�JLYHV�QR�HDV\�VROXWLRQ�WR�WKLV�SUREOHP�
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7KH� FRPSUHKHQVLYH� PRGHO� RI� HQYLURQPHQWDO� SUREOHPV� DQG� VROXWLRQV� SUHVHQWHG� DERYH� SURYLGHV� D
EURDG�DQG� URXJK�YLHZ�RQ� WKH� LVVXH�� ,Q� WKLV� FKDSWHU�� WKH� LQGLYLGXDO� DQG� VRFLHWDO� IDFWRUV� DIIHFWLQJ
KXPDQ�DFWLRQ�DUH�H[DPLQHG�PRUH�FDUHIXOO\�LQ�D�VXE�PRGHO��)LJXUH�WZR���:H�DUH�QRW�WKLQNLQJ�RI�DOO
KXPDQ�DFWLRQ�DQG�DOO�IDFWRUV�DIIHFWLQJ�LW�EXW�RQO\�WKH�NLQG�RI�KXPDQ�DFWLRQ�WKDW�VHHPV�WR�SURGXFH
HQYLURQPHQWDO�SUREOHPV�DQG�RU�VROXWLRQV�
7KH� VXE�PRGHO� KDV� EHHQ� FRQVWUXFWHG� ZLWK� WKH� KHOS� RI� UHIHUHQFHV� IURP� FRJQLWLYH� SV\FKRORJ\

�(W]LRQL� ������ 9HQNXOD� ������� HQYLURQPHQWDO� HGXFDWLRQ� �+XQJHUIRUG� DQG� 9RON� ������
HQYLURQPHQWDO� HFRQRP\� �+DKWROD� ������� HQYLURQPHQWDO� VRFLRORJ\� �/XKPDQQ� ������ DQG
HQYLURQPHQWDO� SROLF\� VFLHQFHV� �3DOGDQLXV� ������� 7KH� LQGLYLGXDO� IDFWRUV� KDYH� EHHQ� GLYLGHG� WR
NQRZOHGJH�� YDOXH�� HPRWLRQ�� H[SHULHQFH� DQG� UHVRXUFH� VXEV\VWHPV�� 7KH� VRFLHWDO� IDFWRUV� KDYH� EHHQ
GLYLGHG� WR�SROLWLFV�� DGPLQLVWUDWLRQ�� OHJLVODWLRQ�� VFLHQFH�� UHOLJLRQ�� HFRQRP\��PDVV�PHGLD� DQG� VRFLDO
DFWLYLVP�VXEV\VWHPV��7KH�FRQFHSW�RI�VXEV\VWHPV�KDV�EHHQ�DGRSWHG�LQ�WKH�ORRVH�KXPDQLVWLF�VSLULW�RI
VRIW�V\VWHPV�DSSURDFK��VHH�&KHFNODQG�������LQVWHDG�WKH�PRUH�IRUPDOLVHG�V\VWHPV�DSSURDFK�RI�WKH
7DOFRWW�3DUVRQV�PDQQHU��ZKLFK��IRU�H[DPSOH��/XKPDQQ��������XVHV�
,Q� WKH� QH[W� FKDSWHU�� ZH� ZLOO� PDNH� DQ� RYHUYLHZ� RI� WKH� VXE�V\VWHPV�� $Q\� SUHVHQWDWLRQ� RI� WKH

G\QDPLFV�EHWZHHQ�WKH�VXEV\VWHPV� LQFOXGHV�VR�PXFK�WKHRUHWLFDO� LQWHUSUHWDWLRQ��WKDW�D�PRUH�VWDWLF
DSSURDFK� ZDV� DGRSWHG�� 7KH� DSSURDFK� DOVR� KLJKOLJKWV� WKH� PRGHO� DV� D� IOH[LEOH� WRRO� WR� DQDO\VH
GLIIHUHQW�FDVHV��$OO� VXE�V\VWHPV�DUH�QRW� VLJQLILFDQW� IDFWRUV� LQ� HYHU\� FDVH�� EXW� DQ�RYHUYLHZ� LV� VWLOO
UHOHYDQW�EHFDXVH�XVXDOO\�SUREOHPV�RI�HQYLURQPHQWDO�DQDO\VLV�RULJLQ�IURP�D�WRR�QDUURZ�VFRSH�LQVWHDG
RI�D�WRR�ZLGH�VFRSH��6|GHUEDXP�������

�����,QGLYLGXDO�)DFWRUV

.QRZOHGJH��7KH�VXEV\VWHP�RI�NQRZOHGJH�UHIHUV�WR�WKH�UDWLRQDO�DQG�ORJLFDO�SDUW�RI�KXPDQ�WKLQNLQJ�
,W� FRQVLVWV� RI� WKH� NQRZOHGJH� RI� LQIRUPDWLRQ� DERXW� WKH� HQYLURQPHQW� DV� ZHOO� DV� HQYLURQPHQWDO
PHDVXUHV�� DQG� DOVR� WKH� VFKHPHV�� RU� FRJQLWLYH�PDSV�� DERXW� WKH� LQWHUUHODWLRQ� RI� WKH� IDFWV�� 7KHVH
VFKHPHV�VHHP�WR�EH�LPSRUWDQW��,I�RQH�ODFNV�D�VFKHPH��RQH�FDQ�GR�ORWV�RI�ZRUN�LQ�YDLQ��IRU�H[DPSOH
VRUW� RQH·V� RUJDQLF� ZDVWHV� FDXWLRXVO\� DQG� WKHQ� SXW� WKHP� LQ� D� SODVWLF� VDFN�� 7KH� JHQHUDO� PRGHO
SUHVHQWHG�LQ�FKDSWHUV���DQG���LV�DQ�H[DPSOH�RI�DQ�H[SOLFLW�VFKHPH�RI�HQYLURQPHQWDO�SUREOHPV�DQG
VROXWLRQV�
9DOXH��7KH�VXEV\VWHP�RI�YDOXH�UHIHUV�WR�WKH�JRDOV�RI� OLIH�� IUHHGRP��VDIHW\��HTXDOLW\�HWF��9DOXHV

VHHP� WR� EH� LPSRUWDQW� IDFWRUV� DIIHFWLQJ� KXPDQ� DFWLRQ� EXW� D� FHUWDLQ� YDOXH� GRHV� QRW� GHWHUPLQH� D
SUDFWLFDO� FKRLFH��)RU�H[DPSOH�� LQWHUYLHZLQJ�SHRSOH�ZKR�ZDQWHG� WR�SUHYHQW� FXWWLQJ�RI� ROG�JURZWK
IRUHVW�LQ�)LQODQG��1\NlQHQ�DQG�-lUYLNRVNL��������IRXQG�RXW�WKDW�WKH�DFWLYLVWV�KDG�GLIIHUHQW�YDOXHV�
VRPH�ZDQWHG�WR�FRQVHUYH�WKH�IRUHVW�LQ�RUGHU�WR�UHVSHFW�WKH�LQWULQVLF�YDOXH�RI�QDWXUH��VRPH�H[SHFWHG
FRQVHUYDWLRQ�WR�PDNH�D�PRQHWDU\�SURILW�DV�D�WRXULVW�DWWUDFWLRQ��DQG�VRPH�ZDQWHG�WR�SUHYDLO�LW�DV�D
ODQGVFDSH�RI�QDWLRQDO�FXOWXUDO�KHULWDJH��,W�LV�DQ�LQWHUHVWLQJ�WDVN�WR�HWKLFDO�UHVHDUFK�WR�ILQG�RXW��KRZ
GLIIHUHQW� YDOXHV� FDQ� OHDG� WR� VDPH� FRQFOXVLRQV�� )URP� WKH� SRLQW� RI� YLHZ� RI� LPSDFWV� LQ� HFRORJLFDO
HQYLURQPHQW��RQO\�WKH�FRQFOXVLRQV�DUH�UHOHYDQW�
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(PRWLRQ�� 7KH� VXEV\VWHP�RI� HPRWLRQ�KDQGOHV� WKH� IHHOLQJV�� RU� DIIHFWLRQV�� WKDW� LQGLYLGXDO� KDV� RQ
FHUWDLQ�REMHFWV�RU� VLWXDWLRQV��7KH\�FDQ�GLIIHU� IURP�WKH� ORYH� IRU�DXWRPRELOH� WR� WKH�DQLPLVWLF�XQLW\
EHWZHHQ� RQHVHOI� DQG� QDWXUH�� ,Q� WKH� SV\FKRDQDO\WLFDO� DQG� KXPDQLVWLF� WUDGLWLRQ� RI� SV\FKRORJ\�
HPRWLRQV�DUH�YHU\�LPSRUWDQW�IDFWRUV�DIIHFWLQJ�KXPDQ�DFWLRQ�

)LJXUH����7KH�VXE�PRGHO�RI�LQGLYLGXDO�DQG�VRFLHWDO�IDFWRUV�DIIHFWLQJ�KXPDQ�DFWLRQ��7DSLR������

.QRZOHGJH

9DOXH
(PRWLRQ

([SHULHQFH

5HVRXUFH

+80$1�$&7,21

3ROLWLFV

$GPLQLVWUDWLRQ

/HJLVODWLRQ 6FLHQFH

0DVV�0HGLD

6RFLDO�$FWLYLVP

+LVWRU\ 7HFKQRORJ\

,QGLYLGXDO�)DFWRUV

6RFLHWDO
)DFWRUV

5HOLJLRQ(FRQRP\
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([SHULHQFH��7KH�VXEV\VWHP�RI�H[SHULHQFH�LQFOXGHV�WKH�LQGLYLGXDO�KDELWV�RI�HYHU\GD\�OLIH��,Q�WUDIILF
EHKDYLRXU�UHVHDUFK��KDELW�KDV�EHHQ�IRXQG�D�VLJQLILFDQW�H[SODQDWLRQ�RI�FKRLFH�RI�WUDIILF�PRGH��6WHJ
HW�DO��������([SHULHQFH�LV�D�NLQG�RI�VHFRQGDU\�IDFWRU��VLQFH�LW�LV�D�SURGXFW�RI�OHDUQLQJ�RI�WKH�VRFLDO
EHKDYLRXU�FRGHV�DQG� LQGLYLGXDO�GHFLVLRQV�PDGH� LQ� WKH�SDVW��([SHULHQFH�DOVR�DIIHFWV�D� WLPH� ODJ��RU
¶IULFWLRQ·��WR�DOO�FKDQJH�LQ�KXPDQ�DFWLRQ�
5HVRXUFH��7KH�VXEV\VWHP�RI� UHVRXUFH� LQFOXGHV� LQGLYLGXDO� UHVRXUFHV� WR�DFW� LQ�D�FHUWDLQ�ZD\�� IRU

H[DPSOH�PRQH\�DQG�WLPH��7KHVH�DUH�RIWHQ�IRXQG�VLJQLILFDQW�IDFWRUV�LI�WKH\�DUH�DVNHG��+XQJHUIRUG
DQG� 9RON� ������� )RU� H[DPSOH� LQ� WKHRUHWLFDO� UHVHDUFK� RQ� HQYLURQPHQWDO� HGXFDWLRQ�� WKH\� FDQ� EH
IRUJRWWHQ��DOWKRXJK��IRU�H[DPSOH��ODFN�RI�WLPH�FRXOG�EH�WKH�PDLQ�UHDVRQ�IRU�WHDFKHUV�QRW�WR�GHYHORS
WKHLU�WHDFKLQJ�VXEVWDQFH�DQG�PHWKRGV�WRZDUGV�D�PRUH�HQYLURQPHQWDOO\�VRXQG�ZD\�
$�VFLHQWLVW�LQWHUHVWHG�RQ�VWUXFWXUDO�H[SODQDWLRQV�PLJKW�FODLP�WKDW�PRVW�RI�WKHVH�LQGLYLGXDO�IDFWRUV

DUH�¶FRPLQJ�IURP�VRPHZKHUH·��L�H��WKH\�RULJLQ�IURP�VRFLHWDO�KLVWRU\��H�J��+DLOD�	�/HYLQV��������2Q
WKH�FRQWUDU\�OLEHUDOLVW�SRLQW�RI�YLHZ��VRFLHW\�LV�WKH�DJJUHJDWH�HQWLW\�RI�LQGLYLGXDOV��+RZHYHU��WKHVH
WZR�V\VWHPV�DUH�FRPSOHPHQWDU\�DQG�FDQQRW�EH�UHGXFHG�WR�HDFK�RWKHU��,QWHUDFWLRQ�RFFXUV�WR�ERWK
ZD\V�YLD�KXPDQ�DFWLRQ��+DKWROD�������
)RU� H[DPSOH�� LI� DQ� HQWHUSULVH�JLYHV�PRQH\� WR� HPSOR\HHV�� WKDW� XVH� SXEOLF� WUDQVSRUW�� LQVWHDG� RI

LQYHVWLQJ� WKH�PRQH\� WR�QHZ�SDUNLQJ�SODFHV� �HFRQRPLF� V\VWHP��� LW� JLYHV�PRWLYDWLRQ� WR� HPSOR\HHV
�HPRWLRQ�� WR� XVH� PRUH� FDU� SRROV�� SXEOLF� WUDQVSRUW� DQG� ELF\FOHV� LQ� ZRUN� UHODWHG� WUDIILF� �DFWLRQ��
ZKLFK�PD\� DIIHFW� HPSOR\HHV·� NQRZOHGJH� DERXW� SXEOLF� WUDQVSRUW� WLPHWDEOHV� DQG� DOVR� PDNH� WKHP
UHFRQVLGHU� WKHLU�YDOXHV� DERXW� WKH� IUHHGRP� WR�PRYH� LQGLYLGXDOO\� �VHH� 6KRXS�������� )ROORZLQJ� WKH
FKDLQ�EDFNZDUGV�IURP�WKH�LQGLYLGXDO�V\VWHP�WR�WKH�VRFLHWDO�V\VWHP��WKH�FKDQJH�LQ�YDOXHV�PLJKW�DOVR
PDNH�SHRSOH�SDUWLFLSDWH�LQ�SXEOLF�KHDULQJV��VRFLDO�DFWLYLVP��RI�WKH�ORFDO�ODQG�XVH�SODQ�DQG�WKXV�JLYH
LQIRUPDWLRQ�WR�URDG�DGPLQLVWUDWLRQ�WR�EXLOG�XS�PRUH�ELF\FOH� ODQHV��ZKLFK�DJDLQ�FRXOG�DIIHFW�RWKHU
SHRSOH·V�DFWLRQ�WR�ELF\FOH�PRUH��DQG�VR�RQ�

�����6RFLHWDO�)DFWRUV

$OO�KXPDQ�DFWLRQ�FDQQRW�EH�XQGHUVWRRG�DV�LQGLYLGXDO�FKRLFHV��)RU�H[DPSOH��SHRSOH�FDQQRW�JHW�RQ�D
WUDLQ��LI�WKHUH�LV�QR�UDLOZD\�VWDWLRQ�DURXQG��7KH�H[LVWHQFH�RI�D�UDLOURDG�VWDWLRQ�GHSHQGV�RQ�VRFLHWDO
GHFLVLRQ�PDNLQJ�DQG�RWKHU�VRFLHWDO� IDFWRUV�� ,Q�HQYLURQPHQWDO�DWWLWXGH�DQG�EHKDYLRXU�VWXGLHV�WKHUH
KDV�EHHQ�D�WHQGHQF\�WR�SXW�PRUH�HPSKDVLV�RQ�WKH�SRVVLELOLWLHV�RIIHUHG�E\�VRFLHW\�WR�DFW�LQ�D�FHUWDLQ
ZD\��0RLVDQGHU�������
3ROLWLFV��7KH�VXEV\VWHP�RI�SROLWLFV�LQFOXGHV�WKH�SROLF\�PDNLQJ�SURFHGXUHV��,W�LV�RI�WKH�YHU\�QDWXUH

RI� SROLWLFV� WR� PDNH� FRPPRQ� GHFLVLRQV� DERXW� WKLQJV� WKDW� LQGLYLGXDO� VROXWLRQV� FDQQRW� KDQGOH
�$ULVWRWOH��������3ROLWLFDO�GHFLVLRQV�SURGXFH�SODQV��ODZV��EXGJHWV�DQG�WD[HV�WKDW�KDYH�DQ�HIIHFW�WR
WKH�HQYLURQPHQW�
$GPLQLVWUDWLRQ�� 7KH� VXEV\VWHP�RI� DGPLQLVWUDWLRQ� LQFOXGHV� WKH� LPSOHPHQWDWLRQ� RI� GHFLVLRQV� DQG

DOVR�WKH�HDUO\�VWDJHV�SURGXFLQJ�PDWHULDO� IRU�GHFLVLRQ�PDNLQJ��)RU�H[DPSOH�/XKPDQQ� ������� VHHV
DGPLQLVWUDWLRQ� DQG� SROLWLFV� DV� RQH� V\VWHP�� EXW� DFFRUGLQJ� WR� )LQQLVK� HQHUJ\� DQG� WUDIILF� SROLF\
UHVHDUFK�WKHUH�DUH�VLJQLILFDQW�FRQIOLFWV�EHWZHHQ�WKH�SROLWLFDO�V\VWHP�DQG�DGPLQLVWUDWLRQ�DQG�LW�HYHQ
VHHPV� WKDW� WKH� SUH�GHFLVLRQ� SKDVH� GRPLQDWHV� WKH� DFWXDO� IRUPDO� GHFLVLRQV� �5XRVWHWVDDUL� �����
������3DOGDQLXV�������7DSLR�������
/HJLVODWLRQ�� 7KH� VXEV\VWHP� RI� OHJLVODWLRQ� LQFOXGHV� WKH� LQVWLWXWLRQV� RI� FRXUW� DQG� MXULGLFDO

SURFHGXUHV��7KH�OHJLVODWLYH�VXEV\VWHP�LV�QHHGHG�WR�KDYH�D�FRQWURO�RI�SROLWLFDO�GHFLVLRQV�DQG�ODZV�DUH
DQ�LPSRUWDQW�HQYLURQPHQWDO�PHDVXUH��%XW�ODZV�DUH�RIWHQ�YHU\�DEVWUDFW�DQG�OHDYH�D�ORW�WR�LQWHUSUHW
ZKHQ�GHFLGLQJ�ZKLFK�NLQG�DQG�KRZ�ELJ�D�FKDQJH�LQ�WKH�HFRORJLFDO�HQYLURQPHQW�LV�OHJDO�RU�LOOHJDO��,Q
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VRPH�FDVHV��OLNH�WKH�ZHOO�NQRZQ�([[RQ�9DOGH]�RLO�VSLOO�LQ�������WKHVH�LQWHUSUHWDWLRQV�EHFRPH�NH\
HQYLURQPHQWDO�SROLF\�GHFLVLRQV�
6FLHQFH��7KH�VXEV\VWHP�RI�VFLHQFH� LQFOXGHV�VFLHQFH�DV�UHVHDUFK�UHVXOWV��VFLHQFH�DV�D�SURGXFWLYH

RUJDQLVDWLRQ��VFLHQFH�DV�D�VRFLDO�RUJDQLVDWLRQ�DQG�VFLHQFH�DV�D�GLVFRXUVH��)URP�WKH�V\VWHP�SRLQW�RI
YLHZ�� VFLHQFH� DV� D� GLVFRXUVH� VHHPV� WR� EH� RI� HVSHFLDOO\� LPSRUWDQW� IDFWRU� DIIHFWLQJ� KXPDQ� DFWLRQ�
*HQHUDOO\�� LW�FDQ�EH�VDLG�WKDW�VFLHQFH� LV�PRUH� LQWHUHVWHG� LQ�ZKDW�KDSSHQV� LQ�WKH�ZRUOG�WKDQ�ZKDW
VKRXOG�KDSSHQ�RU�ZKDW�FRXOG�KDSSHQ��3UREOHPV�RFFXU��ZKHQ�WKLV�NLQG�RI�·REMHFWLYH·�NQRZOHGJH�RI
WKH�SDVW� LV�EURXJKW�WR�WKH� WHFKQLFDO� UHDVRQLQJ� �=ZHFNUDWLRQDOLWlW��RI�DGPLQLVWUDWLRQ�DQG�DJDLQ� LQ
WKH� YDOXH� UHDVRQLQJ� �:HUWUDWLRQDOLWlW�� RI� SROLWLFV�� WKDW� DUH� PRUH� LQWHUHVWHG� LQ� WKH� IXWXUH�� %\
SURMHFWLQJ�WKH�SDVW� LQWR�WKH�IXWXUH�DQG�XVLQJ�WKH�SURMHFWLRQ�DV�D�EDVLV�IRU�SODQQLQJ�DQG�GHFLVLRQ�
PDNLQJ��D�VWDWXV�TXR�SROLF\�ZLOO�EH�WKH�UHVXOW�RI�WKH�FLUFXODU�UHDVRQLQJ���:HEHU��+DEHUPDV������
YRQ�:ULJKW�������7DSLR�������
5HOLJLRQ�� 7KH� VXEV\VWHP� RI� UHOLJLRQ� LQFOXGHV� UHOLJLRQ� DV� D� VRFLDO� LQVWLWXWLRQ� DQG� WKH� GRJPD� RI

UHOLJLRQ��:RUOG�ZLGH�� UHOLJLRQ� SOD\V� D� UROH� LQ� WKH� ZD\V� WKDW� SHRSOH� DQG� JRYHUQPHQWV�PDNH� WKHLU
HQYLURQPHQWDOO\� LPSRUWDQW�GHFLVLRQV��$�VLJQLILFDQW�GLVFXVVLRQ�KDV�EHHQ�JRQH�RQ�DERXW� WKH� MXGHR�
FKULVWLDQ�GRJPD��ZKHWKHU�WKH\�SURGXFH�HQYLURQPHQWDO�SUREOHPV��7R�SXW�LW�VLPSO\��JRG�LV�VXSHULRU
WR�KXPDQV�ZKR�DUH�VXSHULRU�WR�QDWXUH��$�K\SRWKHVLV�ZDV�SXW�IRUZDUG�E\�:KLWH��������WKDW�WKLV
GRJPDWLF� SRZHU� VWUXFWXUH� KDV� OHJLWLPDWHG� WKH� H[SORLWDWLRQ� RI� QDWXUDO� UHVRXUFHV�� 'XULQJ� WKH
GLVFXVVLRQ��:KLWH� ������� WRR��QHJOHFWHG� WKH�K\SRWKHVLV�� EHFDXVH�JLYLQJ�KXPDQV� WKH� SRZHU� RYHU
QDWXUH� DOVR� JLYHV� WKH� UHVSRQVLELOLW\� WR� WDNH� FDUH� RI� LW� LQVWHDG� GHVWUR\LQJ� LW�� ,I� ZH� FRPH� IURP
PHWDSK\VLFV� EDFN� WR� UHDO�ZRUOG�� WKHUH� VWLOO� UHPDLQV� WKH� TXHVWLRQ��ZK\� WKLV� H[SORLWDWLRQ� YLHZ� KDV
EHHQ�PRUH�GRPLQDQW�WKDQ�WKH�UHVSRQVLELOLW\�YLHZ�LQ�WKH�KLVWRU\�
(FRQRP\�� 7KH� VXEV\VWHP� RI� HFRQRP\� LQFOXGHV� KHUH� ERWK� WKH� HFRQRPLFDO� LQVWLWXWLRQV�� OLNH

PDUNHWV� DQG�ZD\V� WR� RUJDQLVH� HQWHUSULVHV�� DQG� DOVR� WKH� HFRQRPLF� DFWRUV� OLNH� EDQNV�� SURGXFWLYH
HQWHUSULVHV�DQG�FRQVXPHUV��7UDGH�XQLRQV�DUH�VXJJHVWHG�WR�EH�LQ�WKH�VXEV\VWHP�RI�VRFLDO�DFWLYLVP��,W
KDV� EHHQ� DUJXHG� WKDW� WKH� LQVWLWXWLRQDOLVHG� LQGLYLGXDO� JUHHGLQHVV� RI� FDSLWDOLVWLF� HFRQRP\� LV� WKH
IXQGDPHQWDO�FDXVH�RI�HQYLURQPHQWDO�SUREOHPV��H�J��+DLOD�DQG�/HYLQV��������:KHQ�WKLQNLQJ�DERXW
SURILW��HQWHUSULVHV�WU\�WR�H[WHUQDOLVH�DOO�SRVVLEOH�FRVWV�DQG�RQH�RI�WKHVH�FRVWV�LV�WKH�GHJUDGDWLRQ�RI
WKH�HQYLURQPHQW��,ELG���.DSS��������$OVR��LW�KDV�EHHQ�DUJXHG�WKDW�HFRQRPLF�WKRXJKW�LV�FRORQLVLQJ
RWKHU�V\VWHPV��+DLOD�DQG�/HYLQV�������
,I�WKLV�ZRXOG�EH�WKH�FDVH��WKHUH�DUH�WZR�FRQFOXVLRQV��7KH�PRUH�LQFUHPHQWDO�FRQFOXVLRQ�ZRXOG�EH

LQWHUQDOLVLQJ�WKH�H[WHUQDOLWLHV�LQWR�WKH�SULFHV�RI�FRPPRGLWLHV��$\UHV�DQG�.QHHVH��������7KLV�FDQ�EH
GRQH� LQ� VHYHUDO� ZD\V� LQFOXGLQJ� HPLVVLRQ� WD[HV�� LQVXUDQFH�� WUDGDEOH� HPLVVLRQ� TXRWDV� HWF�� 7KHVH
HFRQRPLF�PHDVXUHV�KDYH�EHHQ�FULWLFLVHG�EHFDXVH�LQ�WKHP�RQH�DOZD\V�VHWV�D�PRQHWDU\�YDOXH�RQ�WKH
HQYLURQPHQW�� ZKLFK� LV� LQ� QDWXUH�� DQ� HWKLFDO� DQG� SROLWLFDO� WDVN� �.DSS� ������ 6|GHUEDXP� ������
+RZHYHU��WKLV�FULWLFLVP�DFWXDOO\�KLWV�WKH�DUELWUDU\�ZD\�WKH�SULFHV�RI�HQYLURQPHQWDO�H[WHUQDOLWLHV�DUH
XVXDOO\�VHW�DQG�QRW�SULFLQJ�SHU�VH��$�PRUH�UDGLFDO�FRQFOXVLRQ�ZRXOG�EH�WR�GHYHORS�D�QHZ�NLQG�RI
HFRQRPLF�SULQFLSOH��7KH�PDUNHW�HFRQRP\�V\VWHP�KDV�EHDWHQ�WKH�FKDQJH�HFRQRP\�V\VWHP�DQG�WKH
FHQWUDOO\�SODQQHG�HFRQRPLHV��EXW�FRXOG�WKHUH�EH�VWLOO�DQRWKHU�DOWHUQDWLYHV"
0DVV� PHGLD�� 7KH� VXEV\VWHP� RI� PDVV� PHGLD� LQFOXGHV� WKH� ZD\V� WR� SURGXFH� JUHDW� SXEOLFLW\�

(QYLURQPHQWDO�LVVXHV�EHORQJ�WR�WKH�DJH�RI�PDVV�PHGLD��7KH�ULVN�RI�FOLPDWH�FKDQJH�GLG�QRW�EHFRPH
DQ� LVVXH� LQ������ZKHQ�)RXUQLHU� IRXQG�RXW� WKH�JUHHQKRXVH� HIIHFW�� QRU� LQ������ZKHQ�$UUKHQLXV
GLVFRYHUHG�WKH�SRVVLELOLW\�RI�JOREDO�ZDUPLQJ�GXH�WR�IRVVLO�IXHO�EXUQLQJ��EXW�LQ�WKH�ODWH�����·V�ZKHQ
WKH�PDVV�PHGLD�EHFDPH�LQWHUHVWHG�DERXW�LW���+RXJKWRQ������UHI��:LOHQLXV�DQG�7LUNNRQHQ�������
6RFLDO� DFWLYLVP�� 7KH� VXEV\VWHP� RI� VRFLDO� DFWLYLVP� LQFOXGHV� WKH� DFWLRQV� RI� QRQ�JRYHUQPHQWDO

RUJDQLVDWLRQV�DQG�WKH�OHVV�RUJDQLVHG�VRFLDO�PRYHPHQWV��2QH�FRXOG�DUJXH�WKDW�PRVW�HQYLURQPHQWDO
VROXWLRQV�KDYH�EHHQ�SURYRNHG�E\�VRFLDO�DFWLYLVP�RU� DW� OHDVW�� WKDW� WKHVH� LPSURYHPHQWV�ZRXOG�QRW
KDYH�EHFRPH�UHDO�ZLWKRXW�VRFLDO�DFWLYLVP��,W�EULQJV�XV�WKH�TXHVWLRQ��LV�WKH�TXDOLW\�RI�WKH
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HQYLURQPHQW� EHWWHU� LQ� WKH�:HVWHUQ� ZRUOG� WKDQ� LQ� WKH� IRUPHU� VRFLDOLVW� VWDWHV� EHFDXVH� RI� PDUNHW
HFRQRP\�RU�ZDV�LW�UHDOO\�D�TXHVWLRQ�RI�PRUH�IUHHGRP�WR�SDUWLFLSDWH�LQ�SXEOLF�GHEDWH"
:KDW� WKHQ� LV� WKH�RYHUDOO� G\QDPLFV�EHWZHHQ�DOO� WKHVH� VXEV\VWHPV"� 6RPH� DUJXPHQWV� KDYH� EHHQ

VWDWHG�WKDW�WKH�HFRQRPLF�V\VWHP�LV�FRORQLVLQJ�WKH�RWKHU�V\VWHPV��+DLOD�	�/HYLQV��������2QH�FDQ
VHH�WKH�WHQGHQF\�RI�SROLWLFLDQV�DQG�DGPLQLVWUDWRUV�WDONLQJ�PRUH�DERXW�PRQH\�DQG�OHVV�DERXW�HWKLFV�
FRVW�EHQHILW�DQDO\VLV�KDV�EHFRPH�D�VWDQGDUG�SURFHGXUH�LQ�SROLF\�PDNLQJ��PDVV�PHGLD�ILOOV�SDJHV�DQG
SURJUDPV� PRUH� DQG� PRUH� ZLWK� DGYHUWLVHPHQWV�� XQLYHUVLW\� LV� VHHQ� DV� D� IDFWRU\� ZKLFK� SURGXFHV
UHVHDUFK�ZLWK�D�FHUWDLQ�LQYHVWPHQW��DQG�PRQHWDU\�YDOXH�LV�HYHQ�SXW�RQ�WKH�HFRORJLFDO�HQYLURQPHQW�
IRU� H[DPSOH� FDUERQ� GLR[LGH� WRQQHV� DQG� ELUG� VSHFLHV� WKXV� UHSODFLQJ� RXU� NQRZOHGJH� DQG� GLUHFW
HYDOXDWLRQ�RI�HQYLURQPHQWDO�TXDOLW\�
7KHUH� LV�D� WHPSWDWLRQ� IRU�RQH�RYHUDOO� WKHRU\� WKDW�ZRXOG�H[SODLQ� WKH�ZKROH�G\QDPLFV�RI�DOO� WKH

V\VWHPV��%XW�ZH�SUHIHU�NHHSLQJ�WKH�PRGHO�DV�D�EURDG�IOH[LEOH�IUDPHZRUN��RSHQ�IRU�GLIIHUHQW�NLQGV
RI� WKHRULHV�DQG� LQWHUSUHWDWLRQV��7KHUH� LV�KDUGO\�D�FRPPRQ�WKHRU\�WKDW�FRXOG�H[SODLQ�DW� WKH� VDPH
WLPH�WKH�LQWHUQDWLRQDO�FOLPDWH�SROLF\�GHEDWH��ODE�WHFKQLTXHV�RI�JHQHWLF�HQJLQHHULQJ��RU�HYHQ�IRUHVWU\
LQ�&DQDGD�DQG�7KDLODQG�
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,Q�WKLV�DUWLFOH��ZH�KDYH�SUHVHQWHG�D�FRPSUHKHQVLYH�PRGHO�RI�HQYLURQPHQWDO�SUREOHPV�DQG�VROXWLRQV�
:H� DUJXH�� WKDW� SUREOHP� RULHQWHG� LQWHUGLVFLSOLQDU\� UHVHDUFK� RQ� WKH� HQYLURQPHQW� VKRXOG� EH
HPSKDVLVHG�PRUH��VHH�DOVR�.DWHV�HW�DO��������3UREOHP�RULHQWDWLRQ�JLYHV�DW�OHDVW�VRPH�NLQG�RI�KHOS
LQ� GUDZLQJ� WKH� OLQH� EHWZHHQ� LQWHUGLVFLSOLQDU\� HQYLURQPHQWDO� UHVHDUFK� DQG� DQ\� LQWHUGLVFLSOLQDU\
UHVHDUFK��3UREOHP�RULHQWDWLRQ�DOVR�KHOSV� WR�PDLQWDLQ� FRQWURO� RI� FRQFHQWUDWLRQ� LQVWHDG�RI� IORDWLQJ
DURXQG�GLIIHUHQW�GLVFLSOLQHV�
(QYLURQPHQWDO�SUREOHPV�RIWHQ�RULJLQDWH�IURP�D�WRR�QDUURZ�VFRSH�LQ�IUDJPHQWHG�ILHOGV�RI�VFLHQFH�

DGPLQLVWUDWLRQ�� LQGLYLGXDOV�HWF�� ,I�RQO\�D�QDUURZ�YLHZ� LV�DGRSWHG�� WKH�PHDVXUHV� WDNHQ� LQ�RUGHU� WR
VROYH� WKH�SUREOHPV�DUH�SUREDEO\�DOVR� WRR�QDUURZ��:H�KRSH� WKDW� WKH�PRGHO� SUHVHQWHG�KHUH� FRXOG
VHUYH�DV�D�JRRG�H[DPSOH�RI�ZKDW�ZLGH�VFRSH�LQ�HQYLURQPHQWDO�LVVXHV�FDQ�PHDQ�
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$&.12:/('*(0(176

:H�ZLVK�WR�WKDQN�8OOD�(URQHQ��+DUUL�+DNDOD�DQG�2YH�:ROIJDQJ�IRU�WKH�FRPPHQWV�RQ�WKLV�YHUVLRQ
RI�WKH�SDSHU��'XULQJ�WKH�\HDUV�FRQVWUXFWLQJ�WKH�PRGHO��ZH�KDYH�DOVR�UHFHLYHG�FRPPHQWV�IURP�+DUUL
$MRPDD�� <UM|� +DLOD�� .HLMR� .RVNLQHQ��0DUWLQ� /RGHQLXV�� ,OPR� 0DVVD�� -DUL� 3DOGDQLXV�� (VD� 7XOLVDOR�
0DUNNX� 7XUWLDLQHQ�� /HHQD� <Ol�0RQRQHQ� DQG� D� QXPEHU� RI� VWXGHQWV� RI� (QYLURQPHQWDO� 3URWHFWLRQ
6FLHQFH�DW�WKH�8QLYHUVLW\�RI�+HOVLQNL�ZKRVH�QDPHV�DUH�LPSRVVLEOH�WR�SULQW�KHUH�
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5()(5(1&(6

$PDUD��������7KH�)XWXUHV�)LHOG��6HDUFKLQJ�IRU�GHILQLWLRQV�DQG�ERXQGDULHV��7KH�)XWXULVW�����������
���

$ULVWRWOH��������3ROLWLLNND��*DXGHDPXV������S��>3ROLWLFV��)LQQLVK�7UDQVODWLRQ�@

$\UHV��5REHUW�8��	�.QHHVH��$OOHQ��9���������3URGXFWLRQ��&RQVXPSWLRQ�DQG�([WHUQDOLWLHV��,Q��6PLWK�
9HUQRQ� /�� �(G���� (FRQRPLFV� RI� 1DWXUDO� 	� (QYLURQPHQWDO� 5HVRXUFHV�� S�� ��������� *RUGRQ� DQG
%UHDFK��/RQGRQ������S�

%HFN��8OULFK��������5LVLNRJHVHOOVFKDIW��$XI�GHP�:HJ�LQ�HLQH�DQGHUH�0RGHUQH��6XKUNDPS��)UDQNIXUW
DP�0DLQ������S��>$OVR�IRXQG�LQ�(QJOLVK��5LVN�6RFLHW\������@

%HFN�� 8OULFK� ������� :RUOG� 5LVN� 6RFLHW\� DV� &RVPRSROLWDQ� 6RFLHW\"� (FRORJLFDO� 4XHVWLRQV� LQ� D
)UDPHZRUN�RI�0DQXIDFWXUHG�8QFHUWDLQWLHV��7KHRU\��&XOWXUH�	�6RFLHW\�������������

%HOO��:HQGHOO� �������)RXQGDWLRQV�RI�)XWXUHV�6WXGLHV��+XPDQ�6FLHQFH� IRU� D�1HZ�(UD��9ROXPH���
7UDQVDFWLRQ�3XEOLVKHUV��1HZ�%UXQVZLFN������S�

%HUQLQJHU��.DWL�	�7DSLR��3HWUL�	�:LOODPR��5LVWR��������<PSlULVWRQVXRMHOXQ�SHUXVWHHW���QG�HGLWLRQ�
*DXGHDPXV��+HOVLQNL������S��>7KH�%DVLFV�RI�(QYLURQPHQWDO�3URWHFWLRQ��,Q�)LQQLVK@

&KHFNODQG��3HWHU��������6RIW�6\VWHPV�0HWKRGRORJ\��,Q��5RVHQKHDG��(G����5DWLRQDO�$QDO\VLV�IRU�D
3UREOHPDWLF�:RUOG��3UREOHP�6WUXFWXULQJ�0HWKRGV�IRU�&RPSOH[LW\��8QFHUWDLQW\�DQG�&RQIOLFW��S�����
�����-RKQ�:LOH\�	�6RQV��&KLFKHVWHU������S�

(W]LRQL��$PLWDL��������1RUPDWLYH�$IIHFWLYH�)DFWRUV��7RZDUG�D�QHZ�GHFLVLRQ�PDNLQJ�PRGHO��-RXUQDO
RI�(FRQRPLF�3V\FKRORJ\��������������

+DKWROD�� .DXNR� ������� 3UDJPDWLF�+HUPHQHXWLFDO� +XPDQ� $FWLRQ� 0RGHO� IRU� (QYLURQPHQWDO
3ODQQLQJ��$GPLQLVWUDWLYH�6WXGLHV���������������

+DLOD�� <UM|�	�/HYLQV��5LFKDUG� �������+XPDQLW\� DQG�1DWXUH�� (FRORJ\�� 6FLHQFH� DQG�6RFLHW\��3OXWR
3UHVV��/RQGRQ������S�

+DUGLQ��*DUUHW��������([WHQVLRQV�RI�µ7KH�7UDJHG\�RI� WKH�&RPPRQVµ��6FLHQFH����������������
����

+XQJHUIRUG��+DUROG�5��	�9RON��7UXGL� �������&KDQJLQJ�/HDUQHU�%HKDYLRXU�WKURXJK�(QYLURQPHQWDO
(GXFDWLRQ��-RXUQDO�RI�(QYLURQPHQWDO�(GXFDWLRQ�������������



��

-lQLFNH�� 0DUWLQ� ������� gNRORJLVFKH� 0RGHUQLVLHUXQJ�� 2SWLRQHQ� XQG� 5HVWULNWLRQHQ� SUlYHQWLYHU
8PZHOWSROLWLN�� ,Q�� 6LPRQLV�� 8GR� (UQVW� �(G���� 3UlYHQWLYHU� 8PZHOWSROLWLN�� S�� ������� &DPSXV�
)UDQNIXUW�DP�0DLQ������S�

.DSS�� .�� :LOOLDP� ������� 6RFLDO� &RVWV�� (FRQRPLF� 'HYHORSPHQW� DQG� (QYLURQPHQWDO� 'LVUXSWLRQ�
8QLYHUVLW\�3UHVV�RI�$PHULFD��/DQKDP������S�

.DWHV��5REHUW�:���&ODUN��:LOOLDP�&���&RUHOO��5REHUW��+DOO��-��0LFKDHO��-DHJHU��&DUOR�&���/RZH��,DQ�
0F&DUWK\�� -DPHV� -��� 6FKQHOOQKXEHU�� +DQV� -RDFKLP�� %ROLQ�� %HUW�� 'LFNVRQ�� 1DQF\�0��� )DXFKHX[�
6\OYLH�� *DOORSLQ�� *LOEHUWR� &��� *U�EOHU�� $UQXOI�� +XQWOH\�� %ULDQ�� -lJHU�� -LOO�� -RGKD�� 1DUSDW� 6��
.DVSHUVRQ�� 5REHUW� (���0DERJXQMH�� $NLQ��0DWVRQ�� 3DPHOD��0RRQH\�� +DUROG�� 0RRUH�� %HUULHQ� ,,,�
2·5LRUGDQ��7LPRWK\�	�6YHGLQ��8QR��������6XVWDLQDELOLW\�6FLHQFH��6FLHQFH��������������������

.\RWR� 3URWRFRO� WR� WKH� 8QLWHG� 1DWLRQV� )UDPHZRUN� &RQYHQWLRQ� RQ� &OLPDWH� &KDQJH� ������
KWWS���ZZZ�XQIFFF�GH�IFFF�GRFV�FRS��SURWRFRO�KWPO

/XKPDQQ�� 1LNODV� �������gNRORJLVFKH� .RPPXQLNDWLRQ�� .DQQ� GLH� 0RGHUQH� *HVHOOVFKDIW� VLFK� DXI
|NRORJLVFKH�*HIlKUGXQJHQ�HLQVWHOOHQ"�:HVWGHXWVFKHU�9HUODJ��2SODGHQ������S�

0HDGRZV��'HQQLV�/���0HDGRZV��'RQHOOD�0���%HKUHQV�,,,��:LOOLDP�:��	�5DQGHUV��-RUJ��������7KH
/LPLWV� WR� *URZWK�� $� 5HSRUW� IRU� WKH� &OXE� RI� 5RPH·V� 3URMHFW� RQ� WKH� 3UHGLFDPHQW� RI� 0DQNLQG�
3RWRPDF�$VVRFLDWHV��1HZ�<RUN������S�

0HDGRZV�� 'RQHOOD�0�� 0HDGRZV� 'HQQLV� /�� 	� 5DQGHUV�� -RUJ� ������� %H\RQG� WKH� /LPLWV�� *OREDO
&ROODSVH�RU�D�6XVWDLQDEOH�)XWXUH��(DUWKVFDQ�3XEOLFDWLRQV�/LPLWHG��/RQGRQ������S�

0RJULGJH��0DUWLQ� ������� 7KH� VHOI�GHIHDWLQJ� QDWXUH� RI� XUEDQ� URDG� FDSDFLW\� SROLF\�� $� UHYLHZ� RI
WKHRULHV��GLVSXWHV�DQG�DYDLODEOH�HYLGHQFH��7UDQVSRUW�3ROLF\������������

0RLVDQGHU��-RKDQQD��������$WWLWXGHV�DQG�(FRORJLFDOO\�5HVSRQVLEOH�&RQVXPSWLRQ��6WDWLVWLFV�)LQODQG�
5HVHDUFKHV������+HOVLQNL������S�

1\NlQHQ�� +DQQHOH� 	� -lUYLNRVNL�� 7LPR� ������� 0DWNDOOH� PDDQ� llULLQ� ²� 7DODNVHQ� \VWlYLHQ
WRLPLQWDPRWLLYLW�� ,Q�� /HKWLQHQ�� $UL� 	� 5DQQLNNR�� 3HUWWL� �(GV��� 3DVLODVWD� 9XRWRNVHOOH� ²
<PSlULVWRNDPSSDLOXMHQ�XXVL�DDOWR��S���������*DXGHDPXV��7DPSHUH������S��>7R�WKH�(QG�RI�(DUWK�²
WKH�0RWLYHV�IRU�$FWLRQ�RI�WKH�)ULHQGV�RI�7DODV��,Q�)LQQLVK�@

3DOGDQLXV�� -DUL� ������� .DQVDODLVWHQ� RVDOOLVWXPLQHQ� HQHUJLDSROLWLLNNDDQ�� ,QVWLWXWLRQDDOLVHQ� MD
RPDHKWRLVHQ�RVDOOLVWXPLVHQ�NHKLWWDPLVQlNRNRKWLD��.XOXWWDMDWXWNLPXVNHVNXV��-XONDLVXMD�����������
S��>&LWL]HQ�3DUWLFLSDWLRQ�LQ�(QHUJ\�3ROLF\�0DNLQJ��,Q�)LQQLVK��$EVWUDFW�LQ�(QJOLVK�@

5XRVWHWVDDUL�� ,ONND� ������� (QHUJLDSROLWLLNDQ� PllUl\W\PLQHQ�� -XONLVWHQ�� NROOHNWLLYLVWHQ� MD
PDUNNLQDSHUXVWDLVWHQ�WRLPLMRLGHQ�DVHPD�6XRPHQ�HQHUJLDVHNWRULQ�SROLWLLNNDYHUNRVWRVVD��7DPSHUHHQ
\OLRSLVWR��$FWD� 8QLYHUVLWDWLV� 7DPSHUHQVLV� VHU� $� YRO� ����� ���� S�� >7KH� 'HWHUPLQDWLRQ� RI� (QHUJ\
3ROLF\��,Q�)LQQLVK�@

5XRVWHWVDDUL�� ,ONND� ������� /LLNHQQHSROLWLLNNDD� HWVLPlVVl�� 7LHODLWRNVHQ� VHOYLW\NVLl� ������
7LHKDOOLQWR��+HOVLQNL��>6HDUFKLQJ�IRU�7UDIILF�3ROLF\��,Q�)LQQLVK@



��

6DLULQHQ�� 5DXQR� ������� 6XRPDODLVHW� MD� \PSlULVW|SROLWLLNND�� 7LODVWRNHVNXV�� 7XWNLPXNVLD� ����
+HOVLQNL������S��>)LQQV�DQG�(QYLURQPHQWDO�3ROLF\��,Q�)LQQLVK�@

6FKDHIHU��$QGUHDV��������7KH�JOREDO�GHPDQG�IRU�PRWRUL]HG�PRELOLW\��7UDQVSRUWDWLRQ�5HVHDUFK�²�$�
���������������

6KRXS��'RQDOG�&���������(YDOXDWLQJ�WKH�(IIHFWV�RI�&DVKLQJ�RXW�(PSOR\HU�SDLG�3DUNLQJ��(LJKW�&DVH
6WXGLHV��7UDQVSRUW�3ROLF\���������������

6WHJ�� (�0��� $UQROG�� 0��� 5DV�� 0�� YDQ� 9HO]HQ�� (�� ������� 0DDWVFKDSSHOLMNH� HQ� LQGLYLGXHOH
GHWHUPLQDQWHQ� YDQ� DXWRJHEUXLN�� 6RFLDDO� HQ� &XOWXUHHO� 3ODQEXUHDX� �6&3��� 5LMVZLMN�� >6RFLHWDO� DQG
LQGLYLGXDO�GHWHUPLQDQWV�RI�FDU�XVH@

6XFFHVIXO� (QYLURQPHQWDO� 3ROLF\� ������� $� &ULWLFDO� (YDOXDWLRQ� RI� ��� &DVHV�� -lQLFNH�� 0DUWLQ� 	
:HLGQHU��+HOPXW��(GV���(GLWLRQ�6LJPD��%HUOLQ������S�

6|GHUEDXP�� 3HWHU� ������� (FRQRPLFV�� (YDOXDWLRQ� DQG� (QYLURQPHQW�� ,Q�� +DOO�� '�2���0\HUV�� 1�� 	
0DUJDULV�� 1�6�� �(GV���� (FRQRPLFV� RI� (FRV\VWHP� 0DQDJHPHQW�� S�� ������ 7DVNV� IRU� 9HJHWDWLRQ
6FLHQFH�����'U�:��-XQN�3XEOLVKHUV��'RUGUHFKW������S�

7DSLR�� 3HWUL� ������� )URP� 7HFKQRFUDF\� WR� 3DUWLFLSDWLRQ"� 3RVLWLYLVW�� 5HDOLVW� DQG� 3UDJPDWLVW
3DUDGLJPV�$SSOLHG�WR�7UDIILF�DQG�(QYLURQPHQWDO�3ROLF\�)XWXUHV�5HVHDUFK��)XWXUHV����������������

7DSLR��3HWUL��������0LNVL�RQ�\PSlULVW|RQJHOPLD"�<PSlULVW|�MD�WHUYH\V������������������>:K\�$UH
7KHUH�(QYLURQPHQWDO�3UREOHPV"�,Q�)LQQLVK�@

9HQNXOD�� -DDQD� ������� 0LNVL� WLHWR� HL� DXWD"� 7LHGHSROLWLLNND� ��������� ������� >:K\� GRHV� QRW
LQIRUPDWLRQ�KHOS"�,Q�)LQQLVK�@

:LOHQLXV��0DUNNX�	�7LUNNRQHQ��-XKDQL� �������%XLOGLQJ�D�5HJLPH� IRU�&OLPDWH�3URWHFWLRQ��)LQODQG
DQG� ,QWHUQDWLRQDO� &OLPDWH� 3ROLF\�� ,Q�� :LOHQLXV�� 0DUNNX�� )DXVW� RI� :KHHOV�� &RQFHSWXDOL]LQJ
0RGHUQL]DWLRQ� DQG� *OREDO� &OLPDWH� &KDQJH�� &RPPHQWDWLRQHV� VFLHQWLDUXP� VRFLDOXP� ��������
+HOVLQNL��S����������

:LOODPR��5LVWR��������0LNl�\PSlULVW|QVXRMHOXVVD�RQ�ROHHOOLVWD"�<PSlULVW|�MD�WHUYH\V�������������
����>:KDW�,V�5HOHYDQW�LQ�(QYLURQPHQWDO�3URWHFWLRQ"�,Q�)LQQLVK�@

YRQ�:ULJKW��*HRUJ�+HQULN� �������9HWHQVNDSHQ�RFK� I|UQXIWHW��7U\FNHUL�RFK�7LGQLQJV�$E��%RUJn�
����S�



��
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7DSLR��3HWUL�	�+LHWDQHQ��2OOL� �������)XWXULVW� LQ�SROLF\�PDNLQJ�SURFHVV��3KLORVRSKLFDO� IRXQGDWLRQV
DQG�PHWKRGRORJLFDO� FRQVLGHUDWLRQV� RQ� WKH� UROH� RI� SURIHVVLRQDOV� DQDO\VHG� E\� WKH� )XWXORJLF
PHWKRG�� 7XWX� SXEOLFDWLRQV� �������� )LQODQG� )XWXUHV� 5HVHDUFK� &HQWUH�� 7XUNX� 6FKRRO� RI
(FRQRPLFV�DQG�%XVLQHVV�$GPLQLVWUDWLRQ�����S�

.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�


