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6XPPDU\��(QYLURQPHQWDOO\�H[WHQGHG�LQSXW�RXWSXW�DQDO\VLV��((�,2��LV�RQH�RI�
WKH� IDVWHVW� JURZLQJ� ILHOGV� LQ� LQSXW�RXWSXW� DQDO\VLV�� 7KLV� SDSHU� SURYLGHV� DQ�
RYHUYLHZ� ���� ((�,2� DUWLFOHV� WKDW� KDYH� DSSHDUHG� LQ� SHHU�UHYLHZHG� MRXUQDOV�
IURP� ����������� 7KH� SDSHU� VKRZV� WKDW� WKH� ILHOG� RI� ((�,2� KDV� H[SHULHQFHG�
UDSLG�JURZWK�VLQFH�WKH�PLG�����V��/DVW�\HDU��������ZDV�WKH�PRVW�SURGXFWLYH�
\HDU�WR�GDWH��ZLWK����DUWLFOHV�DSSHDULQJ�LQ�VFLHQWLILF�MRXUQDOV����

7KH� DUWLFOHV� KDYH� EHHQ� FDWHJRUL]HG� LQ� WHUPV� RI� WKH� W\SH� RI� SXEOLFDWLRQ�
�HPSLULFDO� DSSOLFDWLRQ� RU� RWKHU��� ,2� PHWKRGV�� HQYLURQPHQWDO� SUREOHPV��
FRXQWU\�� DXWKRUV�� DIILOLDWLRQV� DQG� MRXUQDOV�� 7KH� ��� PRVW� FLWHG� SDSHUV�
�SXEOLVKHG�DIWHU�������DUH�DOVR�SURYLGHG��

%DVHG�RQ�WKLV�RYHUYLHZ�D�QXPEHU�RI�WHQWDWLYH�FRQFOXVLRQV�DUH�GUDZQ�DERXW�WKH�
SDVW���GHFDGHV�DQG�SRVVLEOH�IXWXUH�GHYHORSPHQWV�RI�WKH�ILHOG�RI�((�,2�����

�

2XU�GDWDEDVH�RI�((�,2�DUWLFOHV� LV� QRW� �\HW�� FRPSOHWH��)RU� WKH� SHULRG������
����� ,� DP� DVVXPLQJ� WKDW� ,� KDYH� EHHQ� DEOH� WR� REWDLQ� DERXW� ������� RI� DOO�
SXEOLVKHG� DUWLFOHV�� +RZHYHU� IRU� WKH� SHULRG� EHIRUH� ����� WKH� FRYHUDJH� LV�
SUREDEO\�RQO\�DERXW���������1RWH�DOVR� WKDW��GXH� WR� WLPH�FRQVWUDLQWV��,�KDYH�
XVHG� D� QDUURZ� GHILQLWLRQ� RI� ((�,2� ZKLFK� LQFOXGHV� RQO\� DUWLFOHV� WKDW�
LQYHVWLJDWH�HQYLURQPHQWDO�SUHVVXUHV��$V�D�UHVXOW�,2�SDSHUV�WKDW�LQYHVWLJDWH�WKH�
HFRQRPLF� UDPLILFDWLRQV�RI�HQYLURQPHQWDO� LVVXHV�RU�SDSHUV�RQ�HQYLURQPHQWDO�
DFFRXQWLQJ�DUH�QRW�LQFOXGHG��,Q�IXWXUH�YHUVLRQV�RI�WKLV�SDSHU�,�KRSH�WR�H[SDQG�
DQG�FRPSOHWH�WKH�RYHUYLHZ��

���

��

�

.H\ZRUGV��(QYLURQPHQWDOO\�H[WHQGHG� LQSXW�RXWSXW�DQDO\VLV�� LPSDFW�DQDO\VLV��
LPSXWDWLRQ� DQDO\VLV�� HPERGLHG� FDUERQ�� FDUERQ� IRRWSULQW�� G\QDPLF� LQSXW�
RXWSXW�PRGHO��HFRORJLFDO�IRRWSULQW��OLIH�F\FOH�DVVHVVPHQW��OLIH�F\FOH�LQYHQWRU\��
VWUXFWXUDO� GHFRPSRVLWLRQ� DQDO\VLV�� NH\�VHFWRU� DQDO\VLV�� VWUXFWXUDO� SDWK�
DQDO\VLV�����

�



� ��

��� ,QWURGXFWLRQ�

2QH� RI� WKH� PRVW� IUXLWIXO� DUHDV� RI� LQSXW�RXWSXW� DQDO\VLV� KDV� EHHQ� WKH� VWXG\� RI�
HQYLURQPHQWDO�LVVXHV��6LQFH�WKH�SLRQHHULQJ�ZRUN�RI�WKH�ODWH�����V�DQG�HDUO\�����V�D�
VWHDG\�IORZ�RI�VWXGLHV�KDYH�DGRSWHG�HQYLURQPHQWDOO\�H[WHQGHG�LQSXW�RXWSXW�DQDO\VLV�
�((�,2���7KHVH�VWXGLHV�KDYH�DSSHDUHG�LQ�VFLHQWLILF�MRXUQDOV��ERRNV��ZRUNLQJ�SDSHUV��
FRQIHUHQFH�SDSHUV��3K'�WKHVHV�DQG�UHSRUWV��6LQFH�WKH�PLGGOH�RI�WKH�����V�WKH�((�,2�
ILHOG�KDV� H[SHULHQFHG�D�PDUNHG� VXUJH��<HDU� DIWHU�\HDU� WKH�TXDQWLW\�RI�SXEOLFDWLRQV�
KDV�UHDFKHG�QHZ�KLJKV���

/DVW�\HDU��������ZDV�WUXO\�DQ�DQQXV�PLUDELOLV�LQ�KLVWRU\�RI�((�,2��$�UHFRUG�DPRXQW�
RI� ��� DUWLFOHV� DSSHDUHG� LQ� SHHU� UHYLHZHG� MRXUQDOV�� WKH� +DQGERRN� RI� LQGXVWULDO�
HFRORJ\�DQG� LQSXW�RXWSXW�DQDO\VLV� �6XK�� ������ZDV�SXEOLVKHG�� WKH� QHZ�0LOOHU� DQG�
%ODLU� �������� ZLWK� LWV� VSHFLDO� FKDSWHUV� IRU� HQHUJ\� DQG� HQYLURQPHQWDO� LQSXW�RXWSXW�
DQDO\VLV�� ZDV� UH�UHOHDVHG�� DQG� D� VSHFLDO� LVVXH� RI�(FRQRPLF� 6\VWHPV� 5HVHDUFK�ZDV�
GHGLFDWHG�WR�FDUERQ�IRRWSULQWV��,Q�WHUPV�RI�WKH�RUJDQLVDWLRQ�RI�WKLV�VFLHQWLILF�ILHOG��WKH�
,QWHUQDWLRQDO�6RFLHW\�IRU�,QGXVWULDO�(FRORJ\�VWDUWHG�D�VSHFLDO�VXEMHFW�VHFWLRQ�RQ�((�
,2�� *LYHQ� WKLV� OHYHO� RI� YLVLELOLW\� LW� FDPH� DV� QR� VXUSULVH� WKDW� VXVWDLQDELOLW\� LV� WKH�
WKHPH�RI�WKH���WK�LQSXW�RXWSXW�FRQIHUHQFH�LQ�6\GQH\���

%XW�KRZ�GLG�((�,2�JHW�WR�WKLV�SRLQW"�7KLV�SDSHU�KRSHV�WR�SURYLGH�LQVLJKWV�LQWR�WKH�
RULJLQV� DQG� GHYHORSPHQWV� RI� ((�,2� E\� SURYLGLQJ� DQ� RYHUYLHZ� RI� DOO� DUWLFOHV�
SXEOLVKHG� LQ� SHHU� UHYLHZHG� MRXUQDOV��7KH� DUWLFOHV� DUH� FDWHJRUL]HG� DFFRUGLQJ� WR� WKH�
W\SH�RI� VWXG\�� WKH� ,2�PHWKRGV�ZKLFK�KDYH�EHHQ�XVHG�� WKH� HQYLURQPHQWDO�SUREOHPV�
DQG� FRXQWULHV� WKDW� KDYH� EHHQ� DQDO\VHG� DV� ZHOO� DV� WKH� DXWKRUV�� MRXUQDOV� DQG�
LQVWLWXWLRQV�ZKLFK�KDYH�SOD\HG�DQ�LPSRUWDQW�SDUW�LQ�WKH�((�,2�KLVWRU\���

7KLV�SDSHU�LV�YHU\�PXFK�³ZRUN�LQ�SURJUHVV´��3URGXFLQJ�VXFK�D�GDWDEDVH�RI�DUWLFOHV�
ZLOO� UHTXLUH� D� QXPEHU� RI� LWHUDWLRQV�� ZKLFK� LV� ZK\� ,� KRSH� WR� UHFHLYH� PDQ\�
FRPPHQWV�VXJJHVWLRQV�FRUUHFWLRQV�DGGLWLRQV�IURP�WKH�SDUWLFLSDQWV�RI�WKH�6\GQH\�,2�
FRQIHUHQFH��,�KDYH�LQFOXGHG�WKH�GHWDLOV�RI�DOO�����DUWLFOHV�LQ�$SSHQGL[�$�VR�WKDW�LW�LV�
HDVLHU�WR�VHH�ZKLFK�DUWLFOHV�KDYH�EHHQ�LQFOXGHG��������

��� 6HOHFWLRQ�DQG�FROOHFWLRQ�RI�VWXGLHV�

2QH� RI� WKH� PRVW� GLIILFXOW� DVSHFWV� RI� SURGXFLQJ� D� GDWDEDVH� RI� ((�,2� DUWLFOHV� LV�
GHILQLQJ� ZKLFK� DUWLFOHV� VKRXOG� EH� LQFOXGHG�� )RU� WKLV� RYHUYLHZ� ZH� KDYH� UHVWULFWHG�
RXUVHOYHV�WR�WKH�IROORZLQJ�FULWHULD���

�� 2QO\�DUWLFOHV�IURP�(QJOLVK�SHHU�UHYLHZHG�MRXUQDOV�DUH�LQFOXGHG���

������������������������������������������������������

��$�QXPEHU�RI�YHU\�LQIOXHQWLDO�((�,2�ERRN�FKDSWHU�V�DUH�H[FOXGHG�E\�WKLV�FULWHULRQ��/HRQWLHI�

�������� ,VDUG� �������� /HRQWLHI� DQG� )RUG� �������� 9LFWRU� �������� $\UHV� �������� 0LOOHU� DQG�

%ODLU��������������FKDSWHUV���DQG�������'XFKLQ�HW�DO����������6XK��������WR�QDPH�EXW�D�IHZ���
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�� �����LV�WKH�ODVW�\HDU�ZKLFK�LV�LQFOXGHG����

�� 2QO\� DUWLFOHV� WKDW� DQDO\VH� HQYLURQPHQWDO� SUHVVXUHV� �HPLVVLRQV�� HQHUJ\� RU�
RWKHU� UHVRXUFHV�� DUH� LQFOXGHG�� 7KLV� LQFOXGHV� DQDO\VHV� RI� WKH� LQWHQVLW\� RI�
HQYLURQPHQWDO�SUHVVXUHV��L�H��SHU�XQLW�RXWSXW�RU�YDOXH�DGGHG��������

�� &RUULJHQGD��HUUDWD��DQQRXQFHPHQWV�DQG�ERRN�UHYLHZV�DUH�H[FOXGHG����

�� $UWLFOHV� DUH� LQFOXGHG� LI� WKH\� KDYH� RQH� RU� PRUH� RI� WKH� IROORZLQJ�
FKDUDFWHULVWLFV���

R� 7KH�/HRQWLHI�LQYHUVH�LV�UHSUHVHQWHG�PDWKHPDWLFDOO\���

R� (PSLULFDO�UHVXOWV�DUH�SURYLGHG�ZKLFK�VKRZ�WKDW�WKH�/HRQWLHI�LQYHUVH�
KDV�EHHQ�DSSOLHG��L�H�WKH\�LQFOXGH�LQGLUHFW�HIIHFWV�WKDW�DUH�EDVHG�RQ�
WKH�IL[HG�WHFKQLFDO�FRHIILFLHQW�DVVXPSWLRQ����

R� 7KH�((�,2�OLWHUDWXUH��RU�D�VSHFLILF�PHWKRG��LV�UHYLHZHG��

R� (GLWRULDOV� RI� VSHFLDO� LVVXHV� DQG� DUWLFOHV� ZKLFK� SURYLGH� D� ³ZD\�
IRUZDUG´�IRU�IXWXUH�ZRUN�LQ�((�,2��LQFOXGLQJ�ZRUN�RQ�GDWDEDVHV������

2I� FRXUVH� WKHUH� DUH� DOZD\V� DUWLFOHV�ZKLFK� DUH� GLIILFXOW� WR� FODVVLI\��:H�KDYH� IRXQG�
WZR�QRWDEOH�DUHDV�ZKLFK�IDOO�RXWVLGH�WKHVH�FULWHULD���

�� (FRQRPLF�LPSDFWV��7KHUH�DUH�TXLWH�D�IHZ�VWXGLHV�WKDW�DQDO\VH�WKH�HFRQRPLF�
DVSHFWV� RI� HQYLURQPHQWDO� LVVXHV�� ([DPSOHV� LQFOXGH� WKH� HFRQRPLF� RU�
HPSOR\PHQW� LPSDFW� RI� FOLPDWH� FKDQJH� RU� HQYLURQPHQWDO� SROLF\� DV�ZHOO� DV�
SULFH�FKDQJHV�GXH�WR�LQFUHDVHV�LQ�HQYLURQPHQWDO�WD[HV�RU�HQHUJ\�SULFH���1RWH�

������������������������������������������������������

��([FOXGHG��$OFiQWDUD�HW�DO����������$UEH[�DQG�3HUREHOOL���������'XDUWH�HW�DO����������*XR�HW�

DO����������.RQDQ�DQG�&KDQ�HW�DO���������/HQ]HQ�HW�DO����������/LQ�DQG�6XQ���������/LX�HW�DO�

�������� 3HWHUV� HW� DO� �������� 6LQJK� HW� DO� �������� 6X� HW� DO� �������� 7DUDQFyQ� HW� DO� ��������

:LHGPDQQ�HW�DO���������<X�HW�DO���������<XQIHQJ�DQG�/DLNH���������DQG�=KDQJ�����������

��([FOXGHG��3URRSV���������0XQNVJDDUG�HW�DO������F���6XK������F���.RHOOQHU�HW�DO����������

.HUVFKQHU�DQG�+XEDFHN������E���

�� 7KH� IROORZLQJ� DUWLFOHV�PLJKW� EH� FRQVLGHUHG��$URFD� ��������%HUFN� DQG�+RIIPDQQ� ��������

%KDJDYDQ�DQG�'LQ���������&DOGpV�HW�DO����������&DVWHOODQR�HW�DO����������&LRUED�HW�DO����������
'DWWD� ��������'LHWHU� ��������'L)UDQFHVFR�DQG�$QGHUVRQ� ��������)HQJ�HW� DO�� ��������)HUUHU�

DQG� $\UHV� �������� )LRULOOR� HW� DO�� �������� )RIDQD� HW� DO�� �������� *UrW�5HJDPH\� DQG� .\W]LD�

�������� KHHQ� DQG� $QGHUVHQ� �������� +DQQRQ� �������� +HHQ� �������� +ULVWX�9DUVDNHOLV� HW� DO��

��������-XOLi�DQG�'XFKLQ���������.DJDZD�HW�DO������E���.HUNKRI�HW�DO���������.HUVFKQHU�DQG�

+XEDFHN������D���.HWNDU���������.RON���������.XOLãLü�HW�DO�� ��������/DJHU���������/HKU�HW�
DO����������/LSQRZVNL���������/L[RQ���������/ORS�DQG�3Lp���������/ORS���������0DGOHQHU�DQG�

.ROOHU���������0DUWLQ�DQG�9HOD]TXH]���������0LGPRUH�DQG�:KLWWDNHU���������0RUJHQVWHUQ�

HW� DO�� �������� 1DNDPXUD� DQG� .RQGR� �������� 1DQVDL� HW� DO�� �������� 1DQVDL� HW� DO�� ��������

1HXZDKO�HW�DO����������1JX\HQ���������1LVKLPXUD���������3DVXUND�-U���������3HUU\���������
5RELQVRQ���������5RVH�HW�DO�� ��������5RVH�DQG�6WHYHQV���������6DQ�&ULVWyEDO� � ��������6DQ�

&ULVWyEDO� DQG�%LH]PD� �������� 6FKDIHU� �������� 6S|UUL� HW� DO�� �������� 6WLOOZHOO� HW� DO�� ��������

:HLVVNRII���������:LHU�HW�DO�������E���<DQ�HW�DO����������DQG�=KDQJ�DQG�)ROPHU������������������
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WKDW�VWXGLHV�WKDW�LQYHVWLJDWH�HQYLURQPHQWDO�SUHVVXUHV�DQG�HFRQRPLF�LPSDFWV�
VLPXOWDQHRXVO\�DUH�LQFOXGHG�LQ�RXU�RYHUYLHZ��

�� (QYLURQPHQWDO�DFFRXQWV��'HVSLWH�WKH�IDFW�WKDW�HQYLURQPHQWDO�DFFRXQWV�DUH�D�
YHU\� LPSRUWDQW�GDWD�VRXUFH� IRU�((�,2��ZH�KDYH�QRW� LQFOXGHG�SDSHUV�ZKLFK�
GHDO� RQO\� ZLWK� WKH� GDWD� VWUXFWXUH� DQG� FRQVWUXFWLRQ��� 3DSHUV� WKDW� GLVFXVV�
HQYLURQPHQWDO� DFFRXQWLQJ� DQG� LOOXVWUDWH� WKHLU� XVH� E\� DSSO\LQJ� ((�,2�
PRGHOOLQJ�WHFKQLTXHV�DUH�LQFOXGHG�LQ�WKH�GDWDEDVH��

7KH�DERYH�FDWHJRULHV�ZHUH�RPLWWHG�GXH� WR� WLPH�FRQVWUDLQWV��QRW�EHFDXVH� ,� IHHO� WKDW�
WKH\� EHORQJ�RXWVLGH� WKH� GRPDLQ�RI�((�,2�� ,� KRSH� WR� DGG�ERWK� FDWHJRULHV� WR� IXWXUH�
YHUVLRQV�RI�WKH�SDSHU���

�

6HDUFK�VWUDWHJ\�

7R�ILQG�WKH�DUWLFOHV�ZKLFK�DGKHUHG�WR�WKH�DERYH�UHVWULFWLRQV�ZH�XVHG�6FRSXV�DV�RXU�
PDLQ�VHDUFK�WRRO��:H�VHDUFKHG�WKURXJK�NH\�ZRUGV�DQG�ORRNHG�LQ�VSHFLILF�MRXUQDOV��,Q�
WKH�VHFRQG�VWDJH�ZH�ORRNHG�DW�VSHFLILF�DXWKRUV�WKDW�VFRUHG�IRXU�DUWLFOHV�RU�PRUH�LQ�WKH�
LQLWLDO�VHDUFK���

$OO�LQ�DOO��WKH�VHDUFK�\LHOGHG�����DUWLFOHV��,�KDYH�EHHQ�DEOH�WR�REWDLQ�DQG�FRQILUP�WKDW�
���� RI� WKHVH� DUH� ((�,2� DUWLFOHV�� ,W� LV� WKHVH� DUWLFOHV� ZKLFK� DUH� DQDO\VHG� LQ� WKH�
UHPDLQGHU� RI� WKH� SDSHU�� 7KH� PDMRULW\� RI� WKH� ��� DUWLFOHV� RQ� RXU� ³ZLVK� OLVW´� DUH�
SUREDEO\�((�,2�VWXGLHV��EDVHG�RQ�WKH�WLWOH��DEVWUDFW�RU�DXWKRU��+RZHYHU��,�KDYH�QRW�
EHHQ�DEOH�WR�REWDLQ�D�FRS\�WR�FRQILUP�DQG�FODVVLI\�WKH�DUWLFOHV���

7KH�FRYHUDJH�LQ�RXU�GDWDEDVH�LV�WKHUHIRUH� LQFRPSOHWH�� ,W� LV�DOVR�ELDVHG�WRZDUGV�WKH�
PRUH� UHFHQW� \HDUV�� )RU� WKH� SHULRG� DIWHU� ����� LW� ZDV� UHODWLYHO\� HDV\� WR� REWDLQ�
HOHFWURQLF� YHUVLRQV� RI� WKH� SDSHUV� IURP� HLWKHU� 6FRSXV� RU� WKURXJK� RWKHU� PHDQV��
+RZHYHU�� LW�ZDV�QRW� DV� HDV\� IRU� WKH�SHULRG�EHIRUH�������2I� WKH����DUWLFOHV�RQ� WKH�
³ZLVK� OLVW´�� ��� DUH� IRU� WKH� SHULRG� ����������� VXJJHVWLQJ� WKDW� WKH� FRYHUDJH� RI� WKH�
DUWLFOHV�IRU�WKLV�SHULRG�LV�DURXQG������)RU�WKH�SHULRG�DIWHU������ZH�DUH�ORRNLQJ�IRU�
���DUWLFOHV�� LPSO\LQJ�D� WRWDO�FRYHUDJH�RI�DERXW������2I�FRXUVH� WKHVH�DUH�QRW�H[DFW�
PHDVXUH� EHFDXVH� LWHPV� RQ� WKH� ZLVK� OLVW� PD\� WXUQ� RXW� QRW� WR� EH� ((�,2� DQG� RWKHU�
DUWLFOHV�PD\�EH�IRXQG��1HYHUWKHOHVV��,�DP�HVWLPDWLQJ�WKDW�WKH�FRYHUDJH�LV�IDLUO\�JRRG�
���������IRU�WKH�SHULRG�DIWHU������DQG�OHVV�VR��DERXW���������IRU�WKH�SHULRG�EHIRUH�
���������

������������������������������������������������������

��([FOXGHG��$ODUFRQ� ��������'DO\� ��������'H�+DDQ�DQG�.HXQLQJ� ��������'H�+DDQ� ��������

)RUVVHOO���������)XMLPRUL�DQG�0DWVXRND���������,NH���������0D]]DQWL�HW�DO����������3DOP�DQG�

/DUVVRQ���������6PLWK���������9DUGRQ�HW�DO����������DQG�9D]H���������

��*LYHQ� WKH� LQFRPSOHWH�GDWDEDVH�DQG� WKH�DUWLFOHV�ZKLFK�ZH�KDYH�DOUHDG\�XQFRYHUHG� IRU� WKH�

\HDU������DV�ZHOO�DV�HFRQRPLF�DQDO\VHV�DQG�HQYLURQPHQWDO�DFFRXQWV��,�DP�DVVXPLQJ�IRU�WKH�

PRPHQW�WKDW�WKH�³IXOO´�GDWDEDVH�ZLOO�KDYH�DSSUR[LPDWHO\���������MRXUQDO�DUWLFOHV���
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'HVSLWH�WKH�ELDV�LQ�RXU�GDWDEDVH�,�DP�FRQILGHQW�WKDW�WKH�WUHQGV�WKDW�ZH�GLVFXVV�LQ�WKH�
QH[W� VHFWLRQ� ZLOO� KROG� HYHQ� ZKHQ� WKH� GDWDEDVH� LV� FRPSOHWHG�� ,Q� VRPH� LQVWDQFHV��
ZKHUH�,�DP�QRW�FHUWDLQ��,�ZLOO�LQGLFDWH�WKLV�LQ�WKH�WH[W����

��� 2YHUDOO�UHVXOWV�

,Q� WRWDO� ZH� KDYH� FRQILUPHG� DQG� FODVVLILHG� ���� ((�,2� DUWLFOHV� LQ� SHHU� UHYLHZHG�
MRXUQDOV�ZLWK�D� WRWDO�RI�����FRQWULEXWLQJ�DXWKRUV� IURP�RYHU����� LQVWLWXWLRQV�� LQ����
FRXQWULHV��7KH�OLWHUDWXUH�KDV�FRYHUHG�D�YHU\�EURDG�UDQJH�RI�HQYLURQPHQWDO�SUHVVXUHV�
DQG�KDV�EHHQ�DSSOLHG�WR����FRXQWULHV���

)LJXUH���VKRZV�WKH�QXPEHU�RI�DUWLFOHV�SXEOLVKHG�LQ�HDFK�\HDU��,Q�WKH�PLG�����V�WKH�
DPRXQW�RI�((�,2�DUWLFOHV�VWDUWHG�WR�JURZ�VLJQLILFDQWO\��7KH�ODVW�\HDU�LQ�WKH�GDWDEDVH�
�������ZDV�WUXO\�DQ�H[WUDRUGLQDU\�\HDU��ZLWK�D�WRWDO�\LHOG�RI����DUWLFOHV��

�

��

��

��

��

��

���� ���� ���� ���� ���� ���� ���� ���� ����
�

)LJXUH����1XPEHU�RI�((�,2�DUWLFOHV��������������

�

,W� LV� TXLWH� GLIILFXOW� WR� FDWHJRUL]H� WKH� GRFXPHQWV� LQWR� WKHRUHWLFDO� RU� HPSLULFDO�
FRQWULEXWLRQV�EHFDXVH�PDQ\�((�,2�KDYH�ERWK�D�WKHRUHWLFDO�DQG�HPSLULFDO�GLPHQVLRQ���
,�KDYH�WKHUHIRUH�UHFRUGHG�DOO�SXEOLFDWLRQV�WKDW�KDYH�DQ�HPSLULFDO�DSSOLFDWLRQ��)LJXUH�
��FRQILUPV�WKH�HPSLULFDO�WUDGLWLRQ�ZKLFK�,2�KDV�DOZD\V�KDG��2YHU�����RI�DOO�DUWLFOHV�
LQ� WKH� ���\HDU� KLVWRU\� LQFOXGH� FDOFXODWLRQV� RI� UHDO�ZRUOG� GDWD�� 2QO\� D� YHU\� VPDOO�
SHUFHQWDJH� LV� SXUHO\�PDWKHPDWLFDO� WKHRU\��7KH� ³RWKHU´� FDWHJRU\� LQFOXGHV� OLWHUDWXUH�
UHYLHZV��HGLWRULDOV�RI�VSHFLDO�LVVXHV��DUWLFOHV�RQ�WKH�³ZD\�IRUZDUG´�DQG�TXLWH�D�IHZ�
SDSHUV�ZKLFK�DUH�EDVHG�RQ�QXPHULFDO�H[DPSOHV�����

������������������������������������������������������

��)RU�HDFK�DXWKRU�ZH�WRRN�WKH�ILUVW�DIILOLDWLRQ�PHQWLRQHG�LQ�WKH�DUWLFOH���
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2WKHU
0DWKHPDWLFDO�IRUPXODWLRQ
,QFO��(PSLULFDO�DSSOLFDWLRQ

�

)LJXUH����$�URXJK�FDWHJRUL]DWLRQ�RI�((�,2�DUWLFOHV��

�

$�VPDOO�QRWH�DERXW�WKH�WLPH�SHULRGV�LQ�)LJXUH���ZDUUDQWHG�EHFDXVH�ZH�ZLOO�EH�XVLQJ�
WKLV�EUHDNGRZQ�LQ�WKH�UHPDLQGHU�RI�WKH�SDSHU��:H�KDYH�FKRVHQ�WR�EXQGOH�DOO�SDSHUV�
IURP� EHIRUH� WKH� VXUJH� �SUH� ������� 7KLV� FRUUHVSRQGV� WR� DERXW� ��� DUWLFOHV� LQ� RXU�
GDWDEDVH��:H�KDYH�VSOLW�WKH�SHULRG�RI�TXLFN�H[SDQVLRQ�������������LQWR�WKUHH���\HDU�
SHULRGV� WR� JDLQ� LQVLJKW� LQWR�ZKDW� KDV� LQIOXHQFHG� WKH� JURZWK� RYHU� WKH�PRUH� UHFHQW�
SHULRG���

��� (QYLURQPHQWDO�SUREOHPV�

,Q�WKH����\HDU�KLVWRU\�RI�((�,2�QHZ�HQYLURQPHQWDO�SUREOHPV�KDYH�HPHUJHG��DQG�LQ�
VRPH�FDVHV��H�J��R]RQH�GHSOHWLRQ���KDYH�VORZO\�YDQLVKHG�IURP�WKH�VFLHQWLILF�DJHQGD��
)LJXUH���VKRZV�WKH�FRYHUDJH�RI�HQYLURQPHQWDO�LVVXHV�LQ�WKH�((�,2�GDWDEDVH����

7KH�UHVXOWV� VKRZ� WKDW�((�,2� LQ� WKH�����V� WR� WKH�HDUO\���V�ZDV�DOPRVW�H[FOXVLYHO\�
GHGLFDWHG�WR�WKH�DQDO\VLV�RI�HQHUJ\�FRQVXPSWLRQ��+RZHYHU��WKH�((�,2�OLWHUDWXUH�KDV�
DGDSWHG� DQG� GLYHUVLILHG�� 2I� FRXUVH�� JOREDO� ZDUPLQJ� KDV� EHHQ� WKH� PDLQ� DUHD� RI�
UHVHDUFK� LQ� WKH� ODVW� FRXSOH� RI� \HDUV�ZLWK� QHDUO\� ����RI� WKH� DUWLFOHV� LQ� ����������
GHGLFDWHG� WR� WKLV� WRSLF�� +RZHYHU�� LQYHVWLJDWLRQV� RI� ODQG� LVVXHV�� SDUWLFXODUO\�
HFRORJLFDO�IRRWSULQW�DQDO\VLV��KDYH�DOVR�LQFUHDVHG�UDSLGO\��((�,2�KDV�DOVR�GLYHUVLILHG�
WR�DQDO\VH�D�YHU\�EURDG�UDQJH�RI�³RWKHU³�HQYLURQPHQWDO�SUHVVXUHV����

������������������������������������������������������

��1RWH�WKDW�����RI�WKH�����DUWLFOHV�H[SOLFLWO\�GLVFXVV�RQH�RU�PRUH�HQYLURQPHQWDO�SUHVVXUHV��,I�

D�SDSHU� WDFNOHV�PXOWLSOH�HQYLURQPHQWDO�SUREOHPV�LW� LV�ZHLJKHG�DFFRUGLQJO\� L�H�� LV� WKH�SDSHU�

FRYHUV���SUHVVXUHV�HDFK�LV�DVVLJQHG�D�ZHLJKW�RI������)LJXUH���WKHUHIRUH�DGGV�XS�WR��������

��7KH�FDWHJRU\�³2WKHU´�LQFOXGHV�WR�$LU�TXDOLW\��(FRV\VWHP�SUHVVXUHV��(XWURSKLFDWLRQ��+HDY\�

PHWDO��2]RQH�GHSOHWLRQ��:DVWH�DQG�:DWHU�	�VRLO�FRQWDPLQDWLRQ���
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2WKHU
:DWHU�XVH��:)�
0DWHULDOV
$FLGLILFDWLRQ

/DQG��()�
*UHHQKRXVH
(QHUJ\�XVH

�

()��,QFOXGLQJ�HFRORJLFDO�IRRWSULQW��:)�±�,QFOXGLQJ�ZDWHU�IRRWSULQW�

)LJXUH����&RYHUDJH�RI�HQYLURQPHQWDO�SUREOHPV��

�

2QH� QRWDEOH� GHYHORSPHQW� LV� WKDW� WKH� UHFHQW� OLWHUDWXUH� LQFOXGHV� PRUH� VWXGLHV� WKDW�
LQYHVWLJDWH� PXOWLSOH� HQYLURQPHQWDO� SUHVVXUHV� VLPXOWDQHRXVO\�� %HIRUH� ����� QHDUO\�
����RI�WKH�VWXGLHV�LQYHVWLJDWHG�D�VLQJOH�W\SH�RI�HQYLURQPHQWDO�SUHVVXUH��ZKLOH�DIWHU�
�����WKLV�SHUFHQWDJH�GURSSHG�WR������)RU�H[DPSOH��PDQ\�VWXGLHV�LQYHVWLJDWH�HQHUJ\�
XVH�DQG�WKH�HPLVVLRQ�RI�JUHHQKRXVH�KRXVH�JDVVHV�VLPXOWDQHRXVO\��

��� *HRJUDSKLFDO�VFRSH�

2XU� GDWDEDVH� RI� ((�,2� DUWLFOHV� LQFOXGHV� UHVXOWV� IRU� ��� FRXQWULHV�� ,Q� )LJXUH� �� D�
EUHDNGRZQ�LV�JLYHQ�IRU�WKH�FRXQWULHV�ZKLFK�DUH�LQYHVWLJDWHG������

7KH� ILJXUH� VKRZV� WKDW� WKH� SUH������ SHULRG�ZDV� GRPLQDWHG� E\� DSSOLFDWLRQV� IRU� WKH�
8QLWHG�6WDWHV��0RUH�UHFHQWO\��(XURSH�KDV�WDNHQ�WKH�OHDG�LQ�WHUPV�RI�WKH�QXPEHU�RI�
((�,2�DSSOLFDWLRQV��7KH�LQFUHDVHG�DWWHQWLRQ�IRU�&KLQD�LV�DOVR�FOHDU�IURP�WKH�JURZLQJ�
DPRXQW�RI�SXEOLFDWLRQV�RYHU�WKH�ODVW����\HDUV��7KLV�LV�D�PDUNHG�VKLIW�FRPSDUHG�WR�WKH�
SHULRG�UXQQLQJ�XS�WR�������ZKHUH�VWXGLHV�IRU�&KLQD�ZHUH�YHU\�UDUH���

,W� LV� VWLOO� UHODWLYHO\� UDUH� WKDW� VHYHUDO� FRXQWULHV� DUH� LQYHVWLJDWHG� VLPXOWDQHRXVO\��)RU�
WKH� HQWLUH� ���\HDU� SHULRG� DERXW� ���� RI� DUWLFOHV� VWXG\� D� VLQJOH� FRXQWU\�� 7KLV�

������������������������������������������������������

���1RWH� WKDW� ���� RI� WKH� ���� DUWLFOHV� KDYH� UHVXOWV� IRU� RQH� RU�PRUH� FRXQWULHV�� 7KLV� GRHV� QRW�

PHDQ�WKDW�DOO�WKHVH�UHVXOWV�DUH�DW�WKH�QDWLRQDO�OHYHO��0DQ\�VWXGLHV�SURYLGH�((�,2�DQDO\VLV�IRU�
FLWLHV��UHJLRQV�RU�SURFHVVHV��,2�/&$���,I�D�SDSHU�KDV�DQ�DSSOLFDWLRQ�IRU�PXOWLSOH�FRXQWULHV�LW�

LV�ZHLJKHG�DFFRUGLQJO\�L�H��LV�WKH�SDSHU�FRYHUV���FRXQWULHV�HDFK�LV�DVVLJQHG�D�ZHLJKW�RI������

)LJXUH���WKHUHIRUH�DGGV�XS�WR���������



� ��

SHUFHQWDJH�LV�IDLUO\�FRQVWDQW�RYHU�WLPH��7KLV�LV�SHUKDSV�D�UHIOHFWLRQ�RI�WKH�LQWHUHVW�RI�
WKH� UHVHDUFKHUV� DQG� WKHLU� UHVHDUFK� TXHVWLRQV�� +RZHYHU�� LW� LV� DOVR� OLNHO\� WR� EH� D�
V\PSWRP�RI�WKH�SRRU�DYDLODELOLW\�RI�LQWHUQDWLRQDOO\�KDUPRQL]HG�((�,2�GDWD�VHWV��7KH�
VLWXDWLRQ�LV�FKDQJLQJ�VRPHZKDW�EHFDXVH�WKH�ODVW�GHFDGH�KDV�VHHQ�D�QXPEHU�RI�DUWLFOHV�
ZKLFK�H[SOLFLWO\� WDNH�D�JOREDO�SHUVSHFWLYH����$OVR�D�QXPEHU�RI� ODUJH�VFDOH�SURMHFWV�
KDYH� VWDUWHG� UHFHQWO\� WR� SURGXFH� YDOXDEOH�PXOWLUHJLRQDO�((�,2�GDWDEDVHV��:H�ZLOO�
UHWXUQ�WR�WKLV�SRLQW�ODWHU�RQ���

�

�

��

��

��

��

���

���

���

��������� ��������� ��������� ���������

2WKHU
(XURSH
2WKHU�$VLD
&KLQD

8.
86$
$XVWUDOLD�1HZ�=HDODQG

�

)LJXUH����&RYHUDJH�RI�FRXQWULHV�DQG�UHJLRQV��

��� ((�,2�PHWKRGV��

$� YDULHW\� RI� GLIIHUHQW� ((�,2� PHWKRGV� FDQ� EH� DSSOLHG� WR� JDLQ� LQVLJKWV� LQWR� WKH�
HQYLURQPHQWDO�SUHVVXUHV��)LJXUH���VKRZV�WKH�SUHYDOHQFH�RI�HDFK�PHWKRG�LQ�WKH�((�
,2�GDWDEDVH������

�� *HQHUDO�((�,2��7KHVH�DUH�XVXDOO\�WKHRUHWLFDO�SDSHUV�WKDW�GLVFXVV�RU�GHYHORS�
WKH�JHQHUDO�((�,2�PRGHO��

�� ,PSXWDWLRQ��7KHVH�LQFOXGH�DOO�WKH�VWXGLHV�WKDW�LQYHVWLJDWH�³PXOWLSOLHU´��GLUHFW�
DQG�LQGLUHFW�HQYLURQPHQWDO�SUHVVXUHV�SHU�XQLW�ILQDO�GHPDQG��EXW�DOVR�DUWLFOHV�

������������������������������������������������������

���$QGUHZ�DQG�/HQQR[���������$WNLQVRQ�DQG�+DPLOWRQ���������+HUWZLFK�DQG�3HWHUV���������

.UDWHQD���������3HWHUV�DQG�+HUWZLFK���������3URRSV�HW�DO�����������6WU¡PPDQ�HW�DO����������

DQG�:LOWLQJ�DQG�9ULQJHU��������

���1RWH�WKDW�����RI�WKH�����DUWLFOHV�GLVFXVV�DQ�((�,2�PHWKRG��,I�D�SDSHU�GLVFXVVHV�PRUH�WKDQ�

��PHWKRG� LW� LV� ZHLJKHG� DFFRUGLQJO\� L�H�� LV� WKH� SDSHU� FRYHUV� ��PHWKRGV� HDFK� LV� DVVLJQHG� D�

ZHLJKW�RI������)LJXUH���WKHUHIRUH�DGGV�XS�WR��������



� ��

WKDW� XVH� WKH� PXOWLSOLHU� WR� DWWULEXWH� WKH� HQYLURQPHQWDO� SUHVVXUHV� WR� ILQDO�
GHPDQG�FDWHJRULHV���SHU�UHJLRQ��FLW\�RU�SURGXFWLRQ�SURFHVVHV��WKURXJK�,2�OLIH�
F\FOH� DQDO\VLV��� 7KLV� PHWKRG� LV� NQRZQ� XQGHU� YDULRXV� QDPHV� VXFK� DV�
³HPERGLHG�FDUERQ´�RU�WKH�³FDUERQ�IRRWSULQW´���

�� 6WUXFWXUDO� GHFRPSRVLWLRQ� DQDO\VLV� �6'$��� ,Q� WKHVH� VWXGLHV� WKH� FKDQJHV� LQ�
HQYLURQPHQWDO� SUHVVXUHV� DUH� DWWULEXWHG� WR� HFRQRPLF� JURZWK�� VWUXFWXUDO�
FKDQJHV�DQG�WHFKQRORJLFDO�GHYHORSPHQWV��$Q�LQWHUFRXQWU\�6'$�YDULHW\�DOVR�
H[LVWV�LQ�ZKLFK�WKH�GLIIHUHQFHV�EHWZHHQ�FRXQWULHV�DUH�DQDO\VHG����

�� 0RGHOV��,Q�WKLV�FDWHJRU\�ZH�LQFOXGH�VFHQDULR�VWXGLHV�ZKLFK�VLPXODWH�IXWXUH�
GHYHORSPHQW� EDVHG� RQ� G\QDPLF� LQSXW�RXWSXW� PRGHOV�� 7KHUH� DUH� KRZHYHU�
DOVR� VWDWLF� PRGHOV� ZKLFK� SURYLGH� LQVLJKWV� DERXW� V\VWHPV� FKDQJHV� ZKHQ�
FHUWDLQ�PRGHO�VSHFLILFDWLRQV�DOWHU���

�� 2WKHU�� 7KLV� FDWHJRU\� LQFOXGHV� NH\� VHFWRU� DQDO\VLV� DQG� VWUXFWXUDO� SDWK�
DQDO\VLV���

�

��

���

���

���

��������� ��������� ��������� ���������

2WKHU
*HQHUDO�((�,2
0RGHOV

6'$
,PSXWDWLRQ

�

)LJXUH����&RYHUDJH�RI�((�,2�PRGHOV��

�

$OWKRXJK� DOO� FDWHJRULHV� KDYH� H[KLELWHG� VXEVWDQWLDO� JURZWK�� )LJXUH� �� VKRZV� WKDW�
PXOWLSOLHU�LPSXWDWLRQ�DQDO\VLV�UHPDLQV�WKH�GRPLQDQW�VWUDLQ��,W�LV�WKHUHIRUH�LQWHUHVWLQJ�
WR� WDNH� D� FORVHU� ORRN� DW� WKLV� W\SH� RI� W\SH� RI� PRGHO� EHFDXVH� D� QXPEHU� RI� VXE�
FDWHJRULHV�H[LVW��)LJXUH���VKRZV�ILYH�YDULHWLHV��

�� *HQHUDO�� 7KHVH� DUH� DOO� VWXGLHV� LQ� ZKLFK� HQYLURQPHQWDO� SUHVVXUHV� DUH�
LPSXWHG� WR� DOO� ILQDO� GHPDQG� FDWHJRULHV� RU� RYHUDOO� PXOWLSOLHUV� SHU� XQLW� RI�
ILQDO�GHPDQG�DUH�FDOFXODWHG����

������������������������������������������������������

���,Q�IXWXUH�YHUVLRQ�RI�WKLV�SDSHU�,�PD\�VSOLW�PXOWLSOLHU�DQDO\VLV��L�H��HQYLURQPHQWDO�SUHVVXUH�

SHU�XQLW�ILQDO�GHPDQG��IURP�LPSXWDWLRQ�WR�WKH�DEVROXWH�YDOXH�RI�ILQDO�GHPDQG���



� ���

�� &RQVXPSWLRQ��,Q�WKLV�FDVH�WKH�VWXG\�IRFXVHV�RQ�WKH�HQYLURQPHQWDO�SUHVVXUHV�
HPERGLHG�LQ�WKH�FRQVXPSWLRQ�RI�KRXVHKROGV��$�FRXSOH�RI�DUWLFOHV�IRFXV�RQ�
JRYHUQPHQW�FRQVXPSWLRQ���

�� (FRORJLFDO� IRRWSULQW�� ,Q� WKLV� FDVH� WKH� ODQG� XVH� �HFRORJLFDO� IRRWSULQW�� LV�
DWWULEXWHG�WR�D�UHJLRQ��,V�VRPHWLPHV�VLPSO\�D�VSHFLDO�FDVH�RI�WKH�LPSXWDWLRQ�
WR�KRXVHKROGV����

�� ,2�/&$�� ,Q� WKLV� PHWKRG� LQSXW�RXWSXW� WHFKQLTXHV� DUH� FRPELQHG� ZLWK� OLIH�
F\FOH� DVVHVVPHQW� �/&$�� WR� DQDO\VH� WKH� HPLVVLRQ�RI� D� SURGXFWLRQ�SURFHVV��
WHFKQRORJ\�RU�RWKHU�VWXG\�REMHFW��

�� 7UDGH�� ,Q� WKLV� FDVH� HQYLURQPHQWDO� SUHVVXUHV� WKDW� DUH� HPERGLHG� LQ� LPSRUWV�
DQG�RU�H[SRUWV�DUH�FDOFXODWHG���

�

��

��

��

��

���

���

��������� ��������� ��������� ���������

7UDGH
/&$
(FRORJLFDO�IRRWSULQW

&RQVXPSWLRQ
*HQHUDO

�

)LJXUH����7\SHV�RI�((�,2��LPSXWDWLRQ�PRGHOV��

�

)LJXUH� �� VKRZV� WKDW� WKH� JHQHUDO� LPSXWDWLRQ� DQDO\VLV� KDV� UHPDLQHG� WKH� GRPLQDQW�
VWUDLQ� EXW� WKDW� WKH� PRUH� VSHFLILF� VWXGLHV� IRU� FRQVXPSWLRQ� �LQFOXGLQJ� HFRORJLFDO�
IRRWSULQW�� DQG� ,2�/&$�DOVR� VKRZ�VLJQLILFDQW� LQFUHDVHV��7KH� LPSXWDWLRQ� WR� LPSRUWV�
DQG� H[SRUWV� KDV� LQFUHDVHG� VLJQLILFDQWO\� RYHU� WKH� ODVW� �� \HDUV�� 7KLV� DUHD� KDV� EHHQ�
FKDUDFWHULVHG�E\� D� OLYHO\� GHEDWH� RQ� WKH� SURGXFWLRQ� YV�� FRQVXPSWLRQ�SHUVSHFWLYH�RI�
HQYLURQPHQWDO�UHVSRQVLELOLW\����

��� -RXUQDOV��$XWKRUV�DQG�$IILOLDWLRQ��

)LJXUH� �� VKRZV� WKH� SXEOLFDWLRQ� MRXUQDO� RI� WKH� ���� DUWLFOHV�� 6L[� MRXUQDOV�� ZKLFK�
DFFRXQW� IRU� QHDUO\� ���� RI� WKH� RXWSXW�� DUH� VSHFLILHG�� (FRORJLFDO� (FRQRPLFV� ����
DUWLFOHV��� (QHUJ\� 3ROLF\� ������ (FRQRPLF� 6\VWHPV� 5HVHDUFK� ������ -RXUQDO� RI�
,QGXVWULDO�(FRORJ\������DQG�6WUXFWXUDO�&KDQJH�DQG�(FRQRPLF�'\QDPLFV�������
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2WKHU

6WUXFWXUDO�&KDQJH�DQG�(FRQRPLF
'\QDPLFV
-RXUQDO�RI�,QGXVWULDO�(FRORJ\

(QHUJ\�(FRQRPLFV

(FRQRPLF�6\VWHPV�5HVHDUFK

(QHUJ\�3ROLF\

(FRORJLFDO�(FRQRPLFV

�

)LJXUH����1XPEHU�RI�DUWLFOHV�LQ�((�,2�MRXUQDOV��

�

7KH�ILJXUH�VKRZV�WKDW�(FRORJLFDO�(FRQRPLFV�LV�WKH�PDLQ�FRQWULEXWRU�WR�WKH�VXUJH�LQ�
DUWLFOHV� LQ� WKH� ���������� SHULRGV��(QHUJ\� 3ROLF\� DQG�(FRQRPLF� 6\VWHP� 5HVHDUFK�
KDYH�FRQWULEXWHG�WR�D�OHVVHU�H[WHQW��,W� LV�LQWHUHVWLQJ�WR�QRWH�WKDW�(QHUJ\�(FRQRPLFV��
ZKLFK� ZDV� DQ� LPSRUWDQW� RXWOHW� LQ� WKH� HDUO\� SHULRG�� RQO\� KDV� D� FRXSOH� RI� ((�,2�
DUWLFOHV�SHU�\HDU�QRZDGD\V��1RWH�WKDW�WKH�((�,2�RXWSXW�KDV�GLYHUVLILHG�VLJQLILFDQWO\��
,Q� WKH� ���������� SHULRG�� ((�,2� DUWLFOHV� DSSHDUHG� LQ� ��� MRXUQDOV�� )RU� WKH� SHULRG�
���������� LW� ZDV� ���� ZKLFK� LV� DOVR� D� UHIOHFWLRQ� RI� WKH� JURZWK� RI� VFLHQWLILF�
SXEOLFDWLRQV�LQ�JHQHUDO�DQG�RI�HQYLURQPHQWDO�LVVXHV�LQ�SDUWLFXODU�������

(FRORJLFDO� (FRQRPLFV� LV� RQH� RI� WKH� PRVW� LQIOXHQWLDO� RXWOHWV� IRU� HFRORJLFDO�
HFRQRPLVWV��,W�KDV�H[SHULHQFHG�H[SRQHQWLDO�JURZWK�VLQFH�LWV�LQFHSWLRQ�LQ������IURP�
DERXW� ������ DUWLFOHV� LQ� WKH� HDUO\� ����V� WR� DERXW� ���� DUWLFOHV� SHU� \HDU� LQ� WKH� ODWH�
����V� �6RXUFH�� 6FRSXV����� 1HYHUWKHOHVV�� WKH� VKDUH� RI� ((�,2� DUWLFOHV� KDV� UHPDLQHG�
IDLUO\�FRQVWDQW��������RYHU�WKH�ODVW�GHFDGH��$�WHQWDWLYH�FRQFOXVLRQ�ZRXOG�EH�WKDW�((�
,2� KDV� SURILWHG� IURP� WKH� LQFUHDVHG� DWWHQWLRQ� IRU� HQYLURQPHQWDO� LVVXHV� EXW� KDV� QRW�
QHFHVVDULO\�LQFUHDVHG�LQ�LPSRUWDQFH�LQ�WKH�ILHOG�RI�HFRORJLFDO�HFRQRPLFV������

6LQFH�ZH�KDYH�QRW�\HW� FRPSOHWHG� WKH�GDWDEDVH� LW� LV� D�ELW�SUHPDWXUH� WR�SURYLGH� WKH�
QXPEHU� RI� DUWLFOHV� DQG� FLWDWLRQV� SHU� DXWKRU� DQG� LQVWLWXWLRQ��+RZHYHU�� D� QXPEHU� RI�
WHQWDWLYH�FRQFOXVLRQ�FDQ�EH�GUDZQ��

�� 0DQIUHG�/HQ]HQ��8QLYHUVLW\�RI�6\GQH\��UHDOO\�GRPLQDWHV�WKH�ILHOG�ZLWK�RYHU�
���DUWLFOHV������SDJHV���+H�LV�WKHUHIRUH�LQYROYHG�LQ���������RI�DOO�WKH�DUWLFOHV�
LQ�WKH�GDWDEDVH��+LV�ZRUN�KDV�EHHQ�FLWHG�PRUH�WKDQ������WLPHV���

�� 7KH� IROORZLQJ� DXWKRUV� RFFXU� LQ� RXU� GDWDEDVH� PRUH� WKDQ� ��� WLPHV�� *�3��
3HWHUV�� 6�� 6XK��.��+XEDFHN��(�*��+HUWZLFK�� 6��.DJDZD��7�2��:LHGPDQQ��

������������������������������������������������������

���1RWH�WKDW�WKLV�LQFOXGHV�DOO�RXWSXW�LQFOXGLQJ�DQQRXQFHPHQWV��HUUDWD�DQG�ERRN�UHYLHZV��
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%�0��+DQQRQ��5��:RRG��6�'��&DVOHU��DQG�-��0XQNVJDDUG��1RWH�WKDW�EHFDXVH�
WKH� GDWDEDVH� LV� VNHZHG�� WKH� OLVW� LV� ELDVHG� LQ� IDYRXU� RI� WKH� PRUH� UHFHQW�
DXWKRUV��

�� :H�KDYH�UHJLVWHUHG�RYHU����FRQWULEXWLRQV���WR�WKH�OLWHUDWXUH�IRU�WKH�IROORZLQJ�
LQVWLWXWLRQV�� 8QLYHUVLW\� RI� 6\GQH\� �$XVWUDOLD��� 1RUZHJLDQ� 8QLYHUVLW\� RI�
6FLHQFH� DQG� 7HFKQRORJ\� �1RUZD\��� 8QLYHUVLW\� RI� *URQLQJHQ� �7KH�
1HWKHUODQGV��� 8QLYHUVLW\� RI� ,OOLQRLV� �8QLWHG� 6WDWHV��� 8QLYHUVLW\� RI� <RUN�
�8QLWHG�.LQJGRP���1DWLRQDO�,QVWLWXWH�IRU�(QYLURQPHQWDO�6WXGLHV��-DSDQ��DQG�
WKH�1DWLRQDO�&KHQJ�.XQJ�8QLYHUVLW\��7DLZDQ���

�� :H� KDYH� UHJLVWHUHG� RYHU� ��� FRQWULEXWLRQV� IURP� LQVWLWXWLRQV� IURP� WKH�
IROORZLQJ� FRXQWULHV�� 8QLWHG� 6WDWHV�� 8QLWHG� .LQJGRP�� 7KH� 1HWKHUODQGV��
$XVWUDOLD��-DSDQ��6SDLQ�DQG�1RUZD\����

��� 0RVW�FLWHG�SDSHUV��SXEOLVKHG�DIWHU�������

6FRSXV� LV� FDSDEOH� RI� GHWDLOHG� DQDO\VLV� RI� WKH� FLWDWLRQV� RI� DUWLFOHV�� +RZHYHU�� WKH�
GDWDEDVH�LV�NQRZQ�WR�EH�UHOLDEOH�RQO\�IURP������RQZDUGV���

7DEOH���VKRZV� WKH����DUWLFOHV� LQ�RXU�GDWDEDVH� WKDW� DUH� FLWHG�PRVW� �6RXUFH��6FRSXV�
-XQH��������7KH�OLVW�VKRZV�WKDW�,2�/&$�DQG�LQSXW�RXWSXW�DQDO\VLV�RI�WKH�HFRORJLFDO�
IRRWSULQW�DUH�VWUDLQV�RI�WKH�((�,2�OLWHUDWXUH�ZLWK�D�KLJK�LPSDFW�IDFWRU���

1RWH�WKDW�6FRSXV�GRHV�SURYLGH�VRPH�LQVLJKW�LQWR�ROGHU�((�,2�FODVVLFV��)RU�H[DPSOH��
+DQQRQ���������%XOODUG�DQG�+HUHQGHHQ��������DQG�:\FNRII�DQG�5RRS��������VFRUH�
������������FLWDWLRQV�UHVSHFWLYHO\��:LWK�WKHVH�QXPEHUV� WKH\�ZRXOG�HDVLO\�EH� LQ�WKH�
WRS����RI� DUWLFOHV��+RZHYHU��ZH�KDYH� FKRVHQ�QRW� WR�XVH� WKHVH� EHFDXVH� WKH�6FRSXV�
FLWDWLRQ�WUDFNHU�LV�LQFRPSOHWH�IRU�WKHVH�\HDUV��$�SRLJQDQW�H[DPSOH�LV�WKH�IDFW�WKDW�QR�
FLWDWLRQV�DUH�UHFRUGHG�IRU�$\UHV�DQG�.QHHVH�������������

��� &RQFOXVLRQV�DQG�IXUWKHU�UHVHDUFK�

,Q� WKLV� SDSHU� ZH� KDYH� GLVFXVVHG� D� SUHOLPLQDU\� YHUVLRQ� RI� D� GDWDEDVH� RI� ((�,2�
DUWLFOHV�� 7KH� GDWDEDVH� FRQWDLQV� ���� FRQILUPHG� ((�,2� SXEOLFDWLRQV� VSDQQLQJ� D� ���
\HDU� SHULRG�� 7KH� ((�,2� OLWHUDWXUH� UHDOO\� VWDUWHG� WR� JURZ� IDVW� DIWHU� WKH�PLG�����V��
�����ZDV�WUXO\�DQ�H[FHSWLRQDO�\HDU�ZLWK����DUWLFOHV�LQ�SHHU�UHYLHZHG�MRXUQDOV���

:H�KDYH�VKRZQ� WKDW� WKH� OLWHUDWXUH�ZDV�GRPLQDWHG�E\�PXOWLSOLHU�DQDO\VLV�RI�HQHUJ\�
XVH� IRU� 86� DSSOLFDWLRQV� HDUO\� SHULRG�� ,Q� WKH� GHFDGHV� WKDW� IROORZHG� WKH� ILHOG� KDV�
PDWXUHG� WR� LQFOXGH�D�YDULHW\�RI�PHWKRGV�ZKLFK�DUH� DSSOLHG� WR�PDQ\�FRXQWULHV� DQG�
HQYLURQPHQWDO�WKHPHV���

������������������������������������������������������

���$�FRQWULEXWLRQ�LV�UHJLVWHUHG�IRU�HDFK�DXWKRU��,Q�RWKHU�ZRUGV�LI�DQ�DUWLFOH�ZDV�DXWKRUHG�E\���

SHRSOH�IURP�WKH�VDPH�LQVWLWXWH�LW�LV�FRXQWHG�DV���³FRQWULEXWLRQV´�E\�WKDW�LQVWLWXWLRQ���
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7DEOH����7RS����FLWHG�SDSHUV�LQ�WKH�((�,2�GDWDEDVH�

� &LWHG�E\� 5HIHUHQFH� -RXUQDO� 0HWKRG�
��� ���� 6XK�HW�DO�������� (QYLURQPHQWDO�6FLHQFH�DQG�7HFKQRORJ\� ,2�/&$�
��� ���� /HQ]HQ�DQG�0XUUD\�������� (FRORJLFDO�(FRQRPLFV� (FRORJLFDO�IRRWSULQW�
��� ���� %LFNQHOO�HW�DO�������� (FRORJLFDO�(FRQRPLFV� (FRORJLFDO�IRRWSULQW�
��� ���� /HQ]HQ������D� -RXUQDO�RI�,QGXVWULDO�(FRORJ\� ,2�/&$�
��� ��� %URZQ��DQG�+HUHQGHHQ������� (FRORJLFDO�(FRQRPLFV� ,PSXWDWLRQ�
��� ��� /HQ]HQ������D� (QHUJ\�3ROLF\� ,PSXWDWLRQ�
��� ��� 0XQNVJDDUG�DQG�3HGHUVHQ������� (QHUJ\�3ROLF\� ,PSXWDWLRQ�
��� ��� 7UHORDU������� (FRQRPLF�6\VWHPV�5HVHDUFK� ,2�/&$�
��� ��� 0DFKDGR��*��HW�DO�������� (FRORJLFDO�(FRQRPLFV� ,PSXWDWLRQ�WR�WUDGH�
���� ��� :LHGPDQQ�HW�DO�������� (FRORJLFDO�(FRQRPLFV� (FRORJLFDO�IRRWSULQW�
���� ��� /HQ]HQ������E� (FRQRPLF�6\VWHPV�5HVHDUFK� ,PSXWDWLRQ�
���� ��� 6XK�DQG�+XSSHV������� -RXUQDO�RI�&OHDQHU�3URGXFWLRQ� ,2�/&$�
���� ��� +XEDFHN�DQG�*LOMXP������� (FRORJLFDO�(FRQRPLFV� (FRORJLFDO�IRRWSULQW�
���� ��� 6XK������D� (FRORJLFDO�(FRQRPLFV� ,2�/&$�
���� ��� 3HWHUV�DQG�+HUWZLFK������D� (QYLURQPHQWDO�6FLHQFH�DQG�7HFKQRORJ\� ,PSXWDWLRQ�WR�WUDGH�
���� ��� /HQ]HQ�HW�DO�������D� (FRQRPLF�6\VWHPV�5HVHDUFK� ,PSXWDWLRQ�WR�WUDGH�
���� ��� +RHNVWUD�DQG�YDQ�GHQ�%HUJK������� (QHUJ\�(FRQRPLFV� 6'$�
���� ��� +HUWZLFK������� (QYLURQPHQWDO�6FLHQFH�DQG�7HFKQRORJ\� ,2�/&$�
���� ��� 0F'RQDOG�DQG�3DWWHUVRQ������� (FRORJLFDO�(FRQRPLFV� (FRORJLFDO�IRRWSULQW�
���� ��� :LHGPDQQ�HW�DO�������� (FRORJLFDO�(FRQRPLFV� ,PSXWDWLRQ�WR�FRQVXPSWLRQ�
� ��� /HQ]HQ�DQG�0XQNVJDDUG������� 5HQHZDEOH�(QHUJ\� ,2�/&$�
� ��� )HUQJ������� (FRORJLFDO�(FRQRPLFV� (FRORJLFDO�IRRWSULQW�

�

7KH� LPSRUWDQFH� RI� JOREDO� ZDUPLQJ�� WKH� HFRORJLFDO� IRRWSULQW� PHWKRGRORJ\�� LQSXW�
RXWSXW� OLIH� F\FOH� DVVHVVPHQW�� WKH� LVVXH� RI� FDUERQ� HPERGLHG� LQ� WUDGH� DQG� WKH�
HPHUJHQFH�RI�WKH�(FRORJLFDO�(FRQRPLFV�MRXUQDO�DUH�LPSRUWDQW�IDFWRUV�LQ�WKH�LQFUHDVH�
RI�LQWHUHVW�LQ�((�,2����

�

'DWD�DYDLODELOLW\�DQG�WKH�ZD\�IRUZDUG��

'HVSLWH�WKH�JURZWK�RI�((�,2�RYHU�WKH�ODVW����\HDUV��LW�LV�P\�LPSUHVVLRQ�WKDW�WKH�,2�
OLWHUDWXUH� LV� VWLOO� KHOG� EDFN� E\� GDWD� DYDLODELOLW\�� 9HU\� PDQ\� RI� WKH� VWXGLHV� LQ� RXU�
GDWDEDVH� DUH� FDVH� VWXGLHV� RI� D� VLQJOH� HQYLURQPHQWDO� SUHVVXUH� IRU� D� VLQJOH� �ULFK��
FRXQWU\� IRU� D� VLQJOH� \HDU�� +RZHYHU�� LI� ((�,2� LV� WR� FDSWXUH� D� SURPLQHQW� SODFH� LQ�
HQYLURQPHQWDO� HFRQRPLFV� LW� PXVW� EH� DEOH� WR� FRQWULEXWH� WR� ODUJH� HQYLURQPHQWDO�
HFRQRPLF� UHVHDUFK� TXHVWLRQV� VXFK� DV� WKH� (QYLURQPHQWDO� .X]QHWV� &XUYH�� &DUERQ�
/HDNDJH� RU� WKH� 3ROOXWLRQ� +DYHQ� +\SRWKHVLV�� *HQHULF� VWDWHPHQWV� DERXW� WKHVH�
LPSRUWDQW�TXHVWLRQV�FDQ�RQO\�EH�JLYHQ�E\�VWXG\LQJ�WLPH�VHULHV�IRU�VHYHUDO�FRXQWULHV�
DV�LV�GRQH�LQ�WKH�OLWHUDWXUH�RQ�HQYLURQPHQWDO��PDFUR��HFRQRPLFV���
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,QWHUHVWLQJO\�WKH�GDWD�VLWXDWLRQ�LV�DOUHDG\�LPSURYLQJ�DQG�LV�OLNHO\�WR�LPSURYH�LQ�WKH�
QHDU�IXWXUH��SHUKDSV�D�UHVXOW�RI�UHQHZHG�LQWHUHVW�LQ�((�,2��6R�IDU���VWXGLHV��� LQ�WKH�
GDWDEDVH�WDNH�D�JOREDO�SHUVSHFWLYH��0DQ\�RI�WKH�SXEOLFDWLRQV�DUH�EDVHG�RQ�WKH�*7$3�
PRGHO� ZKLFK� LQFOXGHV� D� JOREDO� ((�,2� GDWDEDVH�� 1HZ� (8�SURMHFWV� VXFK� DV�
(;,232/��:,2'��� DQG� D� UHQHZHG� LQWHUHVW� RI�(XURVWDW� LQ� LQSXW�RXWSXW� GDWD���ZLOO�
IXUWKHU�HQKDQFH�WKH�DYDLODELOLW\�RI�KDUPRQL]HG�,2�GDWD�IRU�PXOWLSOH�FRXQWULHV��:LWK�
WKHVH�GDWD�VRXUFHV�((�,2�ZLOO�EH�DEOH�WR�GR�HYHQ�PRUH�WR�DQVZHU�WKH�FRUH�TXHVWLRQV�
LQ�HQYLURQPHQWDO�HFRQRPLFV��

%DVHG�RQ�P\�RZQ�SHUVRQDO�DVVHVVPHQW�RI�WKH�OLWHUDWXUH�,�GR�ZDQW�WR�PDNH�D�QXPEHU�
RI�WHQWDWLYH�UHFRPPHQGDWLRQV���

��� ,QYHVW�LQ�WLPH�VHULHV��(FRQRPLF��VWUXFWXUDO�DQG�WHFKQRORJLFDO�FKDQJHV�RFFXU�
RYHU�D�ORQJ�SHULRG��,W� LV�WKHUHIRUH�LPSHUDWLYH�WKDW�LI�ZH�ZDQW�WR�XQGHUVWDQG�
WKH� GULYLQJ� IRUFHV� RI� HQYLURQPHQWDO� SUHVVXUHV� WKDW� ZH� ORRN� DW� ORQJ� WHUP�
GHYHORSPHQWV�XVLQJ�KLVWRULFDO�((�,2�GDWDVHWV� WKDW� VSDQ� VHYHUDO�GHFDGHV�RU�
PRUH��$OUHDG\�D�QXPEHU�RI�FRXQWULHV�KDYH�WKHVH�GDWDVHWV�DQG�DUH�XVLQJ�WKHP�
WR�WKHLU�EHQHILW�����

��� ,QYHVW� LQ� ,2�GDWD� IRU� GHYHORSLQJ� FRXQWULHV�� ((�,2� VWXGLHV� DUH� XVXDOO\�
UHVWULFWHG�WR�GHYHORSHG�FRXQWULHV��SDUWO\�EHFDXVH�WKH\�DUH�RI�LQWHUHVW��EXW�DOVR�
EHFDXVH�WKHVH�KDYH�UHDGLO\�DYDLODEOH�,2�GDWD��+RZHYHU��IRU�PDQ\�LPSRUWDQW�
VXVWDLQDELOLW\� LVVXHV� WKH� GHYHORSLQJ� ZRUOG� LV� YHU\� LPSRUWDQW� �UHVRXUFH�
GHSOHWLRQ��GHIRUHVWDWLRQ��SRYHUW\���$OWKRXJK�LW�LV�WUXH�WKDW�WKH�GDWD�VLWXDWLRQ�
LV�QRW�YHU\�JRRG��LW�LV�QRW�WUXH�WKDW�WKHUH�LV�QR�GDWD�DW�DOO�IRU�WKHVH�FRXQWULHV��
+RZHYHU�� LW� ZLOO� WDNH� WLPH� WR� KDUPRQL]H� WKH� DYDLODEOH� GDWD� RU� SHUKDSV�
FRQVWUXFW�GDWD�IURP�RWKHU�HFRQRPLF�VRXUFHV���

��� ,QYHVW� LQ� PXOWLUHJLRQDO� GDWDVHWV�� ,W� LV� LPSHUDWLYH� WKDW� ,2� GDWDVHWV� ZLWK� D�
JOREDO� GLPHQVLRQ� DUH� SURGXFHG�� 7KH� :,2'� SURMHFW� ZLOO� JR� YHU\� IDU� WR�
UHVROYH� WKLV�SUREOHP�VLQFH� LW�ZLOO�SXEOLVK�05,2�GDWD� LQ�FXUUHQW�SULFHV�DQG�
SULFHV� RI� WKH� SUHYLRXV� \HDU� IRU� WKH� SHULRG� ���������� IRU� PRUH� WKDQ� ���
UHJLRQV������

��� %URDGHQ�WKH�VFRSH�WR�VXVWDLQDELOLW\��(QYLURQPHQWDO�VXVWDLQDELOLW\�LV�MXVW�RQH�
RI� WKH� DVSHFWV� ZKLFK� DUH� RI� VFLHQWLILF� LQWHUHVW�� +RZHYHU�� LQSXW�RXWSXW�

������������������������������������������������������

���$QGUHZ�DQG�/HQQR[���������$WNLQVRQ�DQG�+DPLOWRQ���������+HUWZLFK�DQG�3HWHUV���������

.UDWHQD���������3HWHUV�DQG�+HUWZLFK���������3URRSV�HW�DO�����������6WU¡PPDQ�HW�DO����������

DQG�:LOWLQJ�DQG�9ULQJHU��������

���6HH�ZZZ�H[LRSRO�RUJ�DQG�ZZZ�ZLRG�RUJ��

���7KLQN�IRU�H[DPSOH�RI�WKH�(8./(06�GDWDEDVH���

���'HQPDUN��:LHU� ��������:LHU� DQG�+DVOHU� ��������&KLQD�� *XDQ� HW� DO�� ��������&DR� HW� DO��
�������� ,QGLD�� 0XNKRSDGK\D\� DQG� )RUVVHOO� �������� $XVWUDOLD� �:RRG�� ������ :RRG� HW� DO���
������VSDQ�������\HDUV��7KH� ODUJH�RXWOLHU� LV�6ZHGHQ��.DQGHU�DQG�/LQGPDUN���������ZKLFK�

DQDO\VHV�DQ����\HDU�����SHULRG��VWDUWLQJ�LQ�������9DQ�GHU�+HOP�HW�DO���������ZLOO�LQWURGXFH�DQ�

DSSOLFDWLRQ�IRU�WKH�1HWKHUODQGV�������������DW�WKH�6\GQH\�&RQIHUHQFH���
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DQDO\VLV� LV� SHUIHFWO\� VXLWHG� WR� LQYHVWLJDWH� RWKHU� DVSHFWV� RI� VXVWDLQDELOLW\�
VLPXOWDQHRXVO\�DQG�D�WKH�((�,2�KDV�DORQJ�WUDGLWLRQ�RI�GRLQJ�WKLV��7KH�QH[W�
UHFRPPHQGDWLRQ�LV�DOVR�UHODWHG�WR�WKLV�SRLQW������

��� &RQQHFW� WR� RWKHU� VDWHOOLWH� DFFRXQWLQJ� V\VWHPV�� ((�,2� LV� EDVHG� RQ� WKH�
HQYLURQPHQWDO�DFFRXQWV��ZKLFK�LV�RQH�RI�WKH�VDWHOOLWH�DFFRXQW�RI�WKH�QDWLRQDO�
DFFRXQWLQJ� V\VWHP�� +RZHYHU� WKHUH� DUH� PDQ\� VDWHOOLWH� DFFRXQWV� DQG� PDQ\�
VWDWLVWLFDO� LQVWLWXWHV� DUH� QRZ� SURGXFLQJ� ODERXU� DFFRXQWV�� DJULFXOWXUDO�
DFFRXQWV�� WRXULVP� VDWHOOLWH� DFFRXQWV�� JURZWK� DFFRXQWV� HWF�� 7KLV� UDLVHV� WKH�
UDWKHU�LQWHUHVWLQJ�SURVSHFW�RI�FRPELQJ�WKH�DQDO\VLV�RI�WZR�RU�PRUH�VDWHOOLWHV��
)RU�H[DPSOH��LW�LV�VXUSULVLQJ�WR�VHH�WKDW�HQYLURQPHQWDO�SUHVVXUHV�RI�WRXULVP�
KDV�QHYHU�EHHQ�LQYHVWLJDWHG�LQ�WKH�((�,2�OLWHUDWXUH��7KLV�FRXOG�TXLWH�HDVLO\�
EH�GRQH�E\�XVLQJ�WKH�GDWD�IURP�WKH�HQYLURQPHQWDO�DFFRXQWV�DQG�WKH�WRXULVP�
VDWHOOLWH�DFFRXQW��76$����

$�QHZ�SURMHFW�DW�WKH�*URQLQJHQ�*URZWK�DQG�'HYHORSPHQW�&HQWUH�ZLOO�WU\�WR�PDNH�D�
PRGHVW� FRQWULEXWLRQ� WR� VRPH� RI� WKH� GDWD� LVVXHV� UDLVHG� DERYH��2XU�PDLQ� DLP� LV� WR�
FUHDWH�D�GDWDEDVH�RI�KLVWRULFDO�LQSXW�RXWSXW�DQG�HQYLURQPHQWDO�GDWD��:H�DOVR�DLP�WR�
JDWKHU�DV�PXFK�GDWD�DV�SRVVLEOH�RQ�GHYHORSLQJ�FRXQWULHV��)RU�PRUH�LQIRUPDWLRQ�RU�D�
GDWD�FRQWULEXWLRQ�IHHO�IUHH�WR�FRQWDFW�PH���

�

:D\�IRUZDUG�IRU�WKH�((�,2�GDWDEDVH�

2I�FRXUVH�WKH�DQDO\VLV�RI�WKH�OLWHUDWXUH�LV�MXVW�D�TXLFN�VFDQ�VR�IDU��7KHUH�DUH�D�FRXSOH�
RI�GLUHFWLRQV�ZKLFK�,�DP�FRQVLGHULQJ�IRU�WKH�((�,2�GDWDEDVH��

�� $GG� FDWHJRULHV� IRU� ZKLFK� WKH� SXEOLFDWLRQV� DUH� FODVVLILHG� �SHULRGV�
LQYHVWLJDWHG�� VHFWRU�GLVDJJUHJDWLRQ�� VSDWLDO� VFDOH� �VWXGLHV� IRU� UHJLRQV�� FLWLHV�
RU� RWKHU��� VSHFLILF� ,2� PRGHO� �DXJPHQWHG� /HRQWLHI�� K\EULG� DQDO\VLV��� $OVR�
UHFRUG� VSHFLILF�PRGHO� GHWDLOV� VXFK� DV� GLUHFW� HPLVVLRQV� IURP�KRXVHKROGV� RU�
WKH�LQFOXVLRQ�RI�LQYHVWPHQW�DV�LQWHUPHGLDWHV�LQ�WKH�LPSXWDWLRQ�DQDO\VLV���

�� $GG� WKH� ((�,2� SXEOLFDWLRQV� ZKLFK� ORRNV� DW� HFRQRPLF� LPSDFWV� DQG�
HQYLURQPHQWDO�DFFRXQWLQJ�

�� $GG�RWKHU�SXEOLFDWLRQV�VXFK�DV�ERRNV��ERRN�FKDSWHUV�DQG�3K'�WKHVHV���

�� 3URGXFH� D� PHWD� DQDO\VLV� LV� ZKLFK� WKH� UHVXOW� RI� WKH� VWXGLHV� DUH� XVHG� WR�
SURGXFH�JHQHULF�VWDWHPHQWV���

����

�

����

�

��

��

�
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5HIHUHQFHV�

$FNHUPDQ��)���,VKLNDZD��0���6XJD��0���������7KH�FDUERQ�FRQWHQW�RI�-DSDQ�86�WUDGH��(QHUJ\�

3ROLF\���������SS�������������

$O�$OL�� +�0��� ������ ,QSXW�RXWSXW� DQDO\VLV� RI� HQHUJ\� UHTXLUHPHQWV�� $Q� DSSOLFDWLRQ� WR� WKH�

6FRWWLVK�HFRQRP\�LQ�������(QHUJ\�(FRQRPLFV��������SS�����������

$OELQR��9���'LHW]HQEDFKHU��(���.�KW]��6���������$QDO\VLQJ�PDWHULDOV�DQG�HQHUJ\�IORZV�LQ�DQ�

LQGXVWULDO� GLVWULFW� XVLQJ� DQ� HQWHUSULVH� LQSXW�RXWSXW� PRGHO�� (FRQRPLF� 6\VWHPV� 5HVHDUFK� ���

�����SS�����������

$OFiQWDUD�� 9��� 'XDUWH�� 5��� ������ &RPSDULVRQ� RI� HQHUJ\� LQWHQVLWLHV� LQ� (XURSHDQ� 8QLRQ�
FRXQWULHV��5HVXOWV�RI�D�VWUXFWXUDO�GHFRPSRVLWLRQ�DQDO\VLV��(QHUJ\�3ROLF\���������SS�����������

$OFiQWDUD��9���3DGLOOD��(����������.H\��VHFWRUV�LQ�ILQDO�HQHUJ\�FRQVXPSWLRQ��$Q�LQSXW�RXWSXW�

DSSOLFDWLRQ�WR�WKH�6SDQLVK�FDVH��(QHUJ\�3ROLF\����������SS��������������

$OFiQWDUD��9���3DGLOOD��(���������,QSXW�RXWSXW�VXEV\VWHPV�DQG�SROOXWLRQ��$Q�DSSOLFDWLRQ�WR�WKH�

VHUYLFH�VHFWRU�DQG�&2��HPLVVLRQV�LQ�6SDLQ��(FRORJLFDO�(FRQRPLFV���������SS�����������

$OFiQWDUD��9���5RFD��-���������(QHUJ\�DQG�&2��HPLVVLRQV�LQ�6SDLQ��0HWKRGRORJ\�RI�DQDO\VLV�

DQG�VRPH�UHVXOWV�IRU������������(QHUJ\�(FRQRPLFV���������SS�����������

$QGUHZ�� 5��� )RUJLH�� 9�(��� ������ $� WKUHH�SHUVSHFWLYH� YLHZ� RI� JUHHQKRXVH� JDV� HPLVVLRQ�

UHVSRQVLELOLWLHV�LQ�1HZ�=HDODQG��(FRORJLFDO�(FRQRPLFV�����������SS�����������

$QGUHZ��5���3HWHUV��*�3���/HQQR[��-���������$SSUR[LPDWLRQ�DQG�UHJLRQDO�DJJHUJDWLRQ�LQ�WKH�
PXOWL�UHJLRQDO� LQSXW�RXWSXW� DQDO\VLV� IRU� QDWLRQDO� FDUERQ� IRRWSULQW� DFFRXQWLQJ�� (FRQRPLF�

6\VWHPV�5HVHDUFK���������SS�����������

$UURXV�� -��� ������ 7KH� /HRQWLHI� 3ROOXWLRQ� PRGHO�� $� V\VWHPDWLF� IRUPXODWLRQ�� (FRQRPLF�

6\VWHPV�5HVHDUFK��������SS�����������

$WNLQVRQ�� *��� +DPLOWRQ�� .��� ������ ,QWHUQDWLRQDO� WUDGH� DQG� WKH� 
HFRORJLFDO� EDODQFH� RI�

SD\PHQWV
��5HVRXUFHV�3ROLF\�����������SS���������

$\UHV�� 5�8��� .QHHVH�� $�9��� ������ 3URGXFWLRQ�� &RQVXPSWLRQ�� DQG� ([WHUQDOLWLHV�� $PHULFDQ�

(FRQRPLF�5HYLHZ�����SS�����������

$\UHV�� 5�8�� �������� 5HVRXUFHV�� (QYLURQPHQW�� DQG� (FRQRPLFV�� $SSOLFDWLRQV� RI� WKH�
0DWHULDOV�(QHUJ\�%DODQFH�3ULQFLSOH��-RKQ�:LOH\�DQG�6RQV��1HZ�<RUN��

%DFK�� 6��� .RKOKDDV�� 0��� 0H\HU�� %��� 3UDHWRULXV�� %��� :HOVFK�� +��� ������ 7KH� HIIHFWV� RI�

HQYLURQPHQWDO�ILVFDO�UHIRUP�LQ�*HUPDQ\��$�VLPXODWLRQ�VWXG\��(QHUJ\�3ROLF\���������SS������

�����

%DUDQRY�� $�2��� 3DYORY�� 9�1��� 7DJDHYD�� 7�2��� ������ $QDO\VLV� DQG� IRUHFDVW� RI� WKH� VWDWH� RI�

HQYLURQPHQWDO� SURWHFWLRQ� LQ� 5XVVLD�� $� '\QDPLF� ,QSXW�2XWSXW� 0RGHO�� (QYLURQPHQWDO� DQG�

5HVRXUFH�(FRQRPLFV��������SS���������

%DWWMHV��-�-���1RRUPDQ��.�-���%LHVLRW��:���������$VVHVVLQJ� WKH�HQHUJ\�LQWHQVLWLHV�RI�LPSRUWV��

(QHUJ\�(FRQRPLFV���������SS���������

%HKUHQV��$���������(QHUJ\�DQG�RXWSXW�LPSOLFDWLRQV�RI�LQFRPH�UHGLVWULEXWLRQ�LQ�%UD]LO��(QHUJ\�

(FRQRPLFV��������SS�����������
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%HQGHUV��5�0�-���:LOWLQJ��+�&���.UDPHU��.�-���0ROO��+�&���������'HVFULSWLRQ�DQG�DSSOLFDWLRQ�

RI� WKH� ($3� FRPSXWHU� SURJUDP� IRU� FDOFXODWLQJ� OLIH�F\FOH� HQHUJ\� XVH� DQG� JUHHQKRXVH� JDV�

HPLVVLRQV� RI� KRXVHKROG� FRQVXPSWLRQ� LWHPV�� ,QWHUQDWLRQDO� -RXUQDO� RI� (QYLURQPHQW� DQG�

3ROOXWLRQ����������SS�����������

%HUJVGDO�� +��� 6WU¡PPDQ�� $�+��� +HUWZLFK�� (�*��� ������ (QYLURQPHQWDO� DVVHVVPHQW� RI� WZR�
ZDVWH� LQFLQHUDWLRQ� VWUDWHJLHV� IRU� &HQWUDO� 1RUZD\�� ,QWHUQDWLRQDO� -RXUQDO� RI� /LIH� &\FOH�

$VVHVVPHQW���������SS�����������

%H\QRQ��0�-���0XQGD\��0���������&RQVLGHULQJ�WKH�HIIHFWV�RI�LPSUHFLVLRQ�DQG�XQFHUWDLQW\�LQ�

HFRORJLFDO�IRRWSULQW�HVWLPDWLRQ��$Q�DSSURDFK�LQ�D�IX]]\�HQYLURQPHQW��(FRORJLFDO�(FRQRPLFV�

��������SS�����������

%LFNQHOO�� .�%��� %DOO�� 5�-��� &XOOHQ�� 5��� %LJVE\�� +�5��� ������ 1HZ� PHWKRGRORJ\� IRU� WKH�

HFRORJLFDO�IRRWSULQW�ZLWK�DQ�DSSOLFDWLRQ�WR�WKH�1HZ�=HDODQG�HFRQRP\��(FRORJLFDO�(FRQRPLFV�

��������SS�����������

%LQJKDP��7�+���$QGHUVRQ��'�:���&RROH\��3�&��� ������'LVWULEXWLRQ�RI� WKH� JHQHUDWLRQ�RI� DLU�
SROOXWLRQ��-RXUQDO�RI�(QYLURQPHQWDO�(FRQRPLFV�DQG�0DQDJHPHQW���������SS���������

%URZQ��0�7���+HUHQGHHQ��5�$���������(PERGLHG�HQHUJ\�DQDO\VLV�DQG�(0(5*<�DQDO\VLV��$�

FRPSDUDWLYH�YLHZ��(FRORJLFDO�(FRQRPLFV��������SS�����������

%XOODUG� ,,,��&�:���+HUHQGHHQ��5�$��� ������7KH� HQHUJ\� FRVW� RI� JRRGV� DQG� VHUYLFHV��(QHUJ\�

3ROLF\��������SS�����������

%XWQDU�� ,��� /ORS��0��� ������&RPSRVLWLRQ� RI� JUHHQKRXVH� JDV� HPLVVLRQV� LQ� 6SDLQ��$Q� LQSXW�

RXWSXW�DQDO\VLV��(FRORJLFDO�(FRQRPLFV�����������SS�����������

&DPSRV�0DFKDGR��$���0LOOHU��5�(��� ������(PSLULFDO� UHODWLRQVKLSV�EHWZHHQ� WKH� HQHUJ\� DQG�

LQIRUPDWLRQ�VHJPHQWV�RI�WKH�86�HFRQRP\��$Q�LQSXW�RXWSXW�DSSURDFK��(QHUJ\�3ROLF\����������
SS�����������

&DQWRQR�� 6���+HLMXQJV��5���.OHLMQ�� 5��� ������ (QYLURQPHQWDO� DFFRXQWLQJ� RI� HFR�LQQRYDWLRQV�

WKURXJK� HQYLURQPHQWDO� LQSXW�RXWSXW� DQDO\VLV�� 7KH� FDVH� RI� K\GURJHQ� DQG� IXHO� FHOOV� EXVHV��

(FRQRPLF�6\VWHPV�5HVHDUFK���������SS�����������

&DR��6���;LH��*���=KHQ��/���������7RWDO�HPERGLHG�HQHUJ\�UHTXLUHPHQWV�DQG�LWV�GHFRPSRVLWLRQ�
LQ�&KLQD
V�DJULFXOWXUDO�VHFWRU��(FRORJLFDO�(FRQRPLFV��LQ�SUHVV��

&DUEDOOR�3HQHOD��$���6HEDVWLD�Q�9LOODVDQWH��&���������$SSO\LQJ�SK\VLFDO� LQSXW�RXWSXW� WDEOHV�

RI�HQHUJ\�WR�HVWLPDWH�WKH�HQHUJ\�HFRORJLFDO� IRRWSULQW��(()��RI�*DOLFLD��1:�6SDLQ���(QHUJ\�

3ROLF\���������SS�������������

&DVOHU�� 6�'��� ������ &255(&7,1*� ,1387�287387� &2()),&,(176� )25� &$3,7$/�
'(35(&,$7,21���(QHUJ\�V\VWHPV�DQG�SROLF\��������SS�����������

&DVOHU�� 6�'��� ������ %XGJHW� UHDOORFDWLRQ� DQG� WKH� SHDFH� GLYLGHQG�� HQHUJ\� DQG� SROOXWLRQ�

WUDGHRIIV��(QHUJ\�3ROLF\��������SS�����������

&DVOHU��6�'���$IUDVLDEL��$���������,QSXW�FRPSRVLWLRQ�DQG� WKH�HQHUJ\�RXWSXW�UDWLR��6WUXFWXUDO�
&KDQJH�DQG�(FRQRPLF�'\QDPLFV��������SS�����������

&DVOHU�� 6�'��� $IUDVLDEL�� $��� 0F&DXOH\�� 0��� ������ 'HFRPSRVLQJ� FKDQJH� LQ� HQHUJ\� LQSXW�

RXWSXW�FRHIILFLHQWV��5HVRXUFHV�DQG�(QHUJ\���������SS����������

&DVOHU�� 6�'��� %ODLU�� 3�'��� ������ (FRQRPLF� VWUXFWXUH�� IXHO� FRPEXVWLRQ�� DQG� SROOXWLRQ�

HPLVVLRQV��(FRORJLFDO�(FRQRPLFV���������SS���������
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&DVOHU�� 6�'���+DQQRQ��%�0��� ������5HDGMXVWPHQW� SRWHQWLDOV� LQ� LQGXVWULDO� HQHUJ\� HIILFLHQF\�

DQG�VWUXFWXUH��-RXUQDO�RI�(QYLURQPHQWDO�(FRQRPLFV�DQG�0DQDJHPHQW���������SS����������

&DVOHU��6�'���+DQQRQ��%�0���3OHV]NXQ��$���������'2//$5��(1(5*<��$1'�/$%25�&267�

',))(5(17,$/6�,1�/($'('�96��81/($'('�*$62/,1(���(QHUJ\�V\VWHPV�DQG�SROLF\�

��������SS�����������

&DVOHU��6�'���5RVH��$���������&DUERQ�GLR[LGH�HPLVVLRQV� LQ� WKH�8�6��HFRQRP\��$� VWUXFWXUDO�

GHFRPSRVLWLRQ�DQDO\VLV��(QYLURQPHQWDO�DQG�5HVRXUFH�(FRQRPLFV�����������SS�����������

&DVOHU��6�'���:LOEXU��6���������(QHUJ\�LQSXW�RXWSXW�DQDO\VLV��$�VLPSOH�JXLGH��5HVRXUFHV�DQG�

(QHUJ\��������SS�����������

&KDL�� -���*XR�� -��(���:DQJ��6��<���/DL��.�.���������:K\�GRHV�HQHUJ\� LQWHQVLW\� IOXFWXDWH� LQ�
&KLQD"��(QHUJ\�3ROLF\����������SS�������������

&KDQJ�� <�)��� /HZLV�� &��� /LQ�� 6�-��� ������ &RPSUHKHQVLYH� HYDOXDWLRQ� RI� LQGXVWULDO� &2��

HPLVVLRQ�������������LQ�7DLZDQ�E\�LQSXW�RXWSXW�VWUXFWXUDO�GHFRPSRVLWLRQ��(QHUJ\�3ROLF\����

�����SS�������������

&KDQJ��<�)���/LQ��6�-���������6WUXFWXUDO�GHFRPSRVLWLRQ�RI�LQGXVWULDO�&2��HPLVVLRQ�LQ�7DLZDQ��

$Q�LQSXW�RXWSXW�DSSURDFK��(QHUJ\�3ROLF\���������SS��������

&KHQ�� &�<��� 5RVH�� $��� ������ $� VWUXFWXUDO� GHFRPSRVLWLRQ� DQDO\VLV� RI� FKDQJHV� LQ� HQHUJ\�

GHPDQG�LQ�7DLZDQ�������������(QHUJ\�-RXUQDO���������SS�����������

&KHQ��&�<���:X��5��+���������6RXUFHV�RI�FKDQJH� LQ� LQGXVWULDO�HOHFWULFLW\�XVH� LQ� WKH�7DLZDQ�
HFRQRP\�������������(QHUJ\�(FRQRPLFV���������SS�����������

&KXQJ��+��6���������,QGXVWULDO�VWUXFWXUH�DQG�VRXUFH�RI�FDUERQ�GLR[LGH�HPLVVLRQV�LQ�(DVW�$VLD��

(VWLPDWLRQ�DQG�FRPSDULVRQ��(QHUJ\�DQG�(QYLURQPHQW��������SS�����������

&RKHQ��&���/HQ]HQ��0���6FKDHIIHU��5���������(QHUJ\�UHTXLUHPHQWV�RI�KRXVHKROGV�LQ�%UD]LO� ��
(QHUJ\�3ROLF\���������SS������������

&RKHQ��&���/HQ]HQ��0���6FKDHIIHU��5��� ������(QHUJ\� UHTXLUHPHQWV�RI�KRXVHKROGV� LQ�%UD]LO��

(QHUJ\�3ROLF\���������SS�����������

&ROOLQV��$���)O\QQ��$���:LHGPDQQ��7�2���%DUUHWW��-�5���������7KH�HQYLURQPHQWDO� LPSDFWV�RI�

FRQVXPSWLRQ�DW�D�VXEQDWLRQDO�OHYHO��7KH�HFRORJLFDO�IRRWSULQW�RI�&DUGLII��-RXUQDO�RI�,QGXVWULDO�
(FRORJ\���������SS��������

&RPPRQ��0�6���0F3KHUVRQ��3���������$�QRWH�RQ�HQHUJ\�UHTXLUHPHQWV�&DOFXODWLRQV�XVLQJ�WKH�

�����DQG������8.�LQSXW�RXWSXW�WDEOHV��(QHUJ\�3ROLF\���������SS���������

&RPPRQ�� 0�6��� 6DOPD�� 8��� ������ $FFRXQWLQJ� IRU� FKDQJHV� LQ� $XVWUDOLDQ� FDUERQ� GLR[LGH�

HPLVVLRQV��(QHUJ\�(FRQRPLFV���������SS�����������

&RVWDQ]D��5���+HUHQGHHQ��5�$���������(PERGLHG�HQHUJ\�DQG�HFRQRPLF�YDOXH� LQ� WKH�8QLWHG�

6WDWHV�HFRQRP\�������������DQG�������5HVRXUFHV�DQG�(QHUJ\��������SS�����������

GH� %RHU�� 3��� ������ *HQHUDOL]HG� )LVKHU� LQGH[� RU� 6LHJHO�6KDSOH\� GHFRPSRVLWLRQ"�� (QHUJ\�

(FRQRPLFV���������SS�����������

'H� +DDQ�� 0��� ������ $� VWUXFWXUDO� GHFRPSRVLWLRQ� DQDO\VLV� RI� SROOXWLRQ� LQ� WKH� 1HWKHUODQGV��

(FRQRPLF�6\VWHPV�5HVHDUFK���������SS�����������

GH�1RRLM��0���YDQ�GHU�.UXN��5���YDQ�6RHVW��'�3���������,QWHUQDWLRQDO�FRPSDULVRQV�RI�GRPHVWLF�

HQHUJ\�FRQVXPSWLRQ��(QHUJ\�(FRQRPLFV���������SS�����������
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'H�8GR�+DHV��+�$���+HLMXQJV��5���6XK��6���+XSSHV��*���������7KUHH�VWUDWHJLHV�WR�RYHUFRPH�

WKH�OLPLWDWLRQV�RI�OLIH�F\FOH�DVVHVVPHQW��-RXUQDO�RI�,QGXVWULDO�(FRORJ\��������SS���������

'HOOLQN��5���%HQQLV��0���9HUEUXJJHQ��+���������6XVWDLQDEOH�HFRQRPLF�VWUXFWXUHV��(FRORJLFDO�

(FRQRPLFV���������SS�����������

'HQWRQ�� 5�9��� ������ 7KH� HQHUJ\� FRVW� RI� JRRGV� DQG� VHUYLFHV� LQ� WKH� )HGHUDO� 5HSXEOLF� RI�
*HUPDQ\��(QHUJ\�3ROLF\��������SS�����������

'LHW]HQEDFKHU�� (��� ������ :DVWH� WUHDWPHQW� LQ� SK\VLFDO� LQSXW�RXWSXW� DQDO\VLV�� (FRORJLFDO�

(FRQRPLFV���������SS���������

'LHW]HQEDFKHU�� (��� 0XNKRSDGK\D\�� .��� ������ $Q� HPSLULFDO� H[DPLQDWLRQ� RI� WKH� SROOXWLRQ�

KDYHQ� K\SRWKHVLV� IRU� ,QGLD�� 7RZDUGV� D� JUHHQ� /HRQWLHI� SDUDGR["�� (QYLURQPHQWDO� DQG�
5HVRXUFH�(FRQRPLFV���������SS�����������

'LHW]HQEDFKHU��(���6WDJH��-���������0L[LQJ�RLO�DQG�ZDWHU"�8VLQJ�K\EULG�LQSXW�RXWSXW�WDEOHV�LQ�

D�VWUXFWXUDO�GHFRPSRVLWLRQ�DQDO\VLV��(FRQRPLF�6\VWHPV�5HVHDUFK���������SS���������

'RERV�� ,��� )ORULVND�� $��� ������ $� G\QDPLF� /HRQWLHI� PRGHO� ZLWK� QRQ�UHQHZDEOH� UHVRXUFHV��
(FRQRPLF�6\VWHPV�5HVHDUFK���������SS�����������

'UXFNPDQ��$���%UDGOH\��3���3DSDWKDQDVRSRXORX��(��� -DFNVRQ��7��� ������0HDVXULQJ�SURJUHVV�

WRZDUGV�FDUERQ�UHGXFWLRQ�LQ�WKH�8.��(FRORJLFDO�(FRQRPLFV���������SS�����������

'UXFNPDQ�� $��� -DFNVRQ�� 7��� ������ 7KH� FDUERQ� IRRWSULQW� RI� 8.� KRXVHKROGV� ����������� $�

VRFLR�HFRQRPLFDOO\� GLVDJJUHJDWHG�� TXDVL�PXOWL�UHJLRQDO� LQSXW�RXWSXW� PRGHO�� (FRORJLFDO�
(FRQRPLFV���������SS�������������

'XDUWH�� 5��� 6D�QFKH]�&KR�OL]�� -��� %LHOVD�� -��� ������:DWHU� XVH� LQ� WKH� 6SDQLVK� HFRQRP\��$Q�

LQSXW�RXWSXW�DSSURDFK��(FRORJLFDO�(FRQRPLFV���������SS���������

'XFKLQ�� )��� ������ ,QGXVWULDO� LQSXW�RXWSXW� DQDO\VLV�� ,PSOLFDWLRQV� IRU� LQGXVWULDO� HFRORJ\��
3URFHHGLQJV�RI�WKH�1DWLRQDO�$FDGHP\�RI�6FLHQFHV�RI�WKH�8QLWHG�6WDWHV�RI�$PHULFD���������SS��

���������

'XFKLQ�� )�� DQG�*�0��/DQJH�ZLWK�.��7KRQVWDG� DQG�$�� ,GHQEXUJ� ��������7KH�)XWXUH� RI� WKH�

(QYLURQPHQW�� (FRORJLFDO� (FRQRPLFV� DQG� 7HFKQRORJLFDO� &KDQJH�� 2[IRUG�8QLYHUVLW\� 3UHVV��

1HZ�<RUN�2[IRUG��

'XFKLQ�� )��� ������ 6XVWDLQDEOH� FRQVXPSWLRQ� RI� IRRG��$� IUDPHZRUN� IRU� DQDO\]LQJ� VFHQDULRV�

DERXW�FKDQJHV�LQ�GLHWV��-RXUQDO�RI�,QGXVWULDO�(FRORJ\����������SS����������

'XFKLQ��)���/DQJH��*��0���������3URVSHFWV�IRU�WKH�UHF\FOLQJ�RI�SODVWLFV�LQ�WKH�8QLWHG�6WDWHV��

6WUXFWXUDO�&KDQJH�DQG�(FRQRPLF�'\QDPLFV��������SS�����������

(GHU��3���1DURGRVODZVN\��0���������:KDW�HQYLURQPHQWDO�SUHVVXUHV�DUH�D�UHJLRQ
V� LQGXVWULHV�
UHVSRQVLEOH� IRU"� $� PHWKRG� RI� DQDO\VLV� ZLWK� GHVFULSWLYH� LQGLFHV� DQG� LQSXW�RXWSXW� PRGHOV��

(FRORJLFDO�(FRQRPLFV���������SS�����������

(GZDUGV��5���3DULNK��$���������,QWHQVLWLHV�RI�HQHUJ\�XVDJH�DQ�LQWHUQDWLRQDO�DQG�LQWHUWHPSRUDO�

FRPSDULVRQ��(QHUJ\�3ROLF\��������SS���������

(NLQV��3���6LPRQ��6���������$Q�LOOXVWUDWLYH�DSSOLFDWLRQ�RI�WKH�&5,7,1&�IUDPHZRUN�WR�WKH�8.��

(FRORJLFDO�(FRQRPLFV�����������SS�����������

(QJVWUR�P��5���:DGHVNRJ��$���)LQQYHGHQ��*���������(QYLURQPHQWDO�DVVHVVPHQW�RI�6ZHGLVK�

DJULFXOWXUH��(FRORJLFDO�(FRQRPLFV���������SS�����������
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)DEHU��$���,GHQEXUJ��$�0���:LOWLQJ��+�&���������([SORULQJ�WHFKQR�HFRQRPLF�VFHQDULRV�LQ�DQ�

LQSXW�RXWSXW�PRGHO��)XWXUHV����������SS���������

)HUQJ�� -��-��� ������ 8VLQJ� FRPSRVLWLRQ� RI� ODQG� PXOWLSOLHU� WR� HVWLPDWH� HFRORJLFDO� IRRWSULQWV�

DVVRFLDWHG�ZLWK�SURGXFWLRQ�DFWLYLW\��(FRORJLFDO�(FRQRPLFV���������SS�����������

)HUQJ�� -��-���������7RZDUG�D� VFHQDULR�DQDO\VLV� IUDPHZRUN� IRU�HQHUJ\� IRRWSULQWV��(FRORJLFDO�
(FRQRPLFV���������SS���������

)HUQJ��-��-���������$OORFDWLQJ�WKH�UHVSRQVLELOLW\�RI�&2��RYHU�HPLVVLRQV�IURP�WKH�SHUVSHFWLYHV�

RI�EHQHILW�SULQFLSOH�DQG�HFRORJLFDO�GHILFLW��(FRORJLFDO�(FRQRPLFV���������SS�����������

)HUQJ�� -��-��� ������ /RFDO� VXVWDLQDEOH� \LHOG� DQG� HPERGLHG� UHVRXUFHV� LQ� HFRORJLFDO� IRRWSULQW�

DQDO\VLV���$�FDVH�VWXG\�RQ�WKH�UHTXLUHG�SDGG\�ILHOG�LQ�7DLZDQ��(FRORJLFDO�(FRQRPLFV���������
SS�����������

)HUQJ�� -��-��� ������ +XPDQ� IUHVKZDWHU� GHPDQG� IRU� HFRQRPLF� DFWLYLW\� DQG� HFRV\VWHPV� LQ�

7DLZDQ��(QYLURQPHQWDO�0DQDJHPHQW���������SS�����������

)HUQJ�� -��-��� ������ $SSO\LQJ� LQSXW�RXWSXW� DQDO\VLV� WR� VFHQDULR� DQDO\VLV� RI� HFRORJLFDO�
IRRWSULQWV��(FRORJLFDO�(FRQRPLFV���������SS�����������

)HUUDaR�� 3���1KDPELX�� -��� ������7KH� XVH� RI�(,2�/&$� LQ� DVVHVVLQJ� QDWLRQDO� HQYLURQPHQWDO�

SROLFLHV� XQGHU� WKH� .\RWR� 3URWRFRO�� 7KH� 3RUWXJXHVH� HFRQRP\�� ,QWHUQDWLRQDO� -RXUQDO� RI�

7HFKQRORJ\��3ROLF\�DQG�0DQDJHPHQW��������SS�����������

)RUDQ��%���/HQ]HQ��0���'H\��&�-���%LOHN��0���������,QWHJUDWLQJ�VXVWDLQDEOH�FKDLQ�PDQDJHPHQW�
ZLWK�WULSOH�ERWWRP�OLQH�DFFRXQWLQJ��(FRORJLFDO�(FRQRPLFV���������SS�����������

)RUVVHOO�� 2��� 3ROHQVNH�� .�5��� ������ ,QWURGXFWLRQ�� ,QSXW�RXWSXW� DQG� WKH� HQYLURQPHQW��

(FRQRPLF�6\VWHPV�5HVHDUFK���������SS���������

)¡UVXQG��)�5���6WU¡P��6���������7KH�JHQHUDWLRQ�RI�UHVLGXDO�IORZV�LQ�1RUZD\��DQ�LQSXW�RXWSXW�
DSSURDFK��-RXUQDO�RI�(QYLURQPHQWDO�(FRQRPLFV�DQG�0DQDJHPHQW��������SS�����������

)ULW]��2�0���6RQLV��0���+HZLQJV��*�-�'���������$�0L\D]DZD�DQDO\VLV�RI�LQWHUDFWLRQV�EHWZHHQ�

SROOXWLQJ� DQG� QRQ�SROOXWLQJ� VHFWRUV�� 6WUXFWXUDO�&KDQJH� DQG�(FRQRPLF�'\QDPLFV� �� ����� SS��

���������

*DOH� ,9�� /�5��� ������ 7UDGH� OLEHUDOL]DWLRQ� DQG� SROOXWLRQ�� DQ� LQSXW�RXWSXW� VWXG\� RI� FDUERQ�
GLR[LGH�HPLVVLRQV�LQ�0H[LFR��(FRQRPLF�6\VWHPV�5HVHDUFK��������SS�����������

*DOOHJR��%���/HQ]HQ��0���������$�FRQVLVWHQW�LQSXW�RXWSXW�IRUPXODWLRQ�RI�VKDUHG�SURGXFHU�DQG�

FRQVXPHU�UHVSRQVLELOLW\��(FRQRPLF�6\VWHPV�5HVHDUFK���������SS�����������

*DUEDFFLR��5�)���+R��0�6���-RUJHQVRQ��'�:���-RKQ��)���������:K\�KDV�WKH�HQHUJ\�RXWSXW�UDWLR�

IDOOHQ�LQ�&KLQD"��(QHUJ\�-RXUQDO���������SS���������

*KHUWQHU��'�$���)ULSS��0���������7UDGLQJ�DZD\�GDPDJH��4XDQWLI\LQJ�HQYLURQPHQWDO�OHDNDJH�

WKURXJK� FRQVXPSWLRQ�EDVHG�� OLIH�F\FOH� DQDO\VLV�� (FRORJLFDO� (FRQRPLFV� ��� ������� SS�� ����

�����

*LOMXP��6���+XEDFHN��.���������$OWHUQDWLYH�DSSURDFKHV�RI�SK\VLFDO� LQSXW�RXWSXW�DQDO\VLV� WR�
HVWLPDWH� SULPDU\� PDWHULDO� LQSXWV� RI� SURGXFWLRQ� DQG� FRQVXPSWLRQ� DFWLYLWLHV�� (FRQRPLF�

6\VWHPV�5HVHDUFK���������SS�����������

*LOMXP�� 6��� +XEDFHN�� .��� 6XQ�� /��� ������ %H\RQG� WKH� VLPSOH� PDWHULDO� EDODQFH�� $� UHSO\� WR�

6DQJZRQ�6XK
V�QRWH�RQ�SK\VLFDO�LQSXW�RXWSXW�DQDO\VLV��(FRORJLFDO�(FRQRPLFV���������SS�����

����
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*RXOG��%�:���.XOVKUHVKWKD�� 6�1��� ������$Q� LQWHULQGXVWU\� DQDO\VLV�RI� VWUXFWXUDO� FKDQJH� DQG�

HQHUJ\�XVH�OLQNDJHV�LQ�WKH�6DVNDWFKHZDQ�HFRQRP\��(QHUJ\�(FRQRPLFV��������SS�����������

*RZG\�� -�0��� ������ /DERXU� SURGXFWLYLW\� DQG� HQHUJ\� LQWHQVLW\� LQ� $XVWUDOLD� ��������� $Q�

LQSXW�RXWSXW�DQDO\VLV��(QHUJ\�(FRQRPLFV���������SS���������

*RZG\��-�0���0LOOHU��-�/�������D��7HFKQRORJLFDO�DQG�GHPDQG�FKDQJH�LQ�HQHUJ\�XVH��DQ�LQSXW�
RXWSXW�DQDO\VLV���(QYLURQPHQW�DQG�3ODQQLQJ�$����������SS�������������

*RZG\�� -�0��� 0LOOHU�� -�/��� ����E�� (1(5*<� 86(� ,1� 0$18)$&785,1*�� ($5/<�

6758&785$/� $1'� 7(&+12/2*,&$/� $'-8670(17� 72� 7+(� �������� (1(5*<�

35,&(�6+2&.���(QHUJ\�V\VWHPV�DQG�SROLF\���������SS�����������

*XDQ��'���+XEDFHN��.���������$VVHVVPHQW�RI�UHJLRQDO�WUDGH�DQG�YLUWXDO�ZDWHU�IORZV�LQ�&KLQD��
(FRORJLFDO�(FRQRPLFV���������SS�����������

*XDQ�� '��� +XEDFHN�� .��� ������ $� QHZ� DQG� LQWHJUDWHG� K\UGR�HFRQRPLF� DFFRXQWLQJ� DQG�

DQDO\WLFDO� IUDPHZRUN� IRU� ZDWHU� UHVRXUFHV�� $� FDVH� VWXG\� IRU� 1RUWK� &KLQD�� -RXUQDO� RI�

(QYLURQPHQWDO�0DQDJHPHQW���������SS�������������

*XDQ�� '��� +XEDFHN�� .��� :HEHU�� &�/��� 3HWHUV�� *�3��� 5HLQHU�� '�0��� ������ 7KH� GULYHUV� RI�

&KLQHVH�&2��HPLVVLRQV�IURP������WR�������*OREDO�(QYLURQPHQWDO�&KDQJH���������SS������

�����

+DPLOWRQ��&���������7KH�VXVWDLQDELOLW\�RI�ORJJLQJ�LQ�,QGRQHVLD
V�WURSLFDO�IRUHVWV��$�G\QDPLF�

LQSXW�RXWSXW�DQDO\VLV��(FRORJLFDO�(FRQRPLFV���������SS�����������

+DQ��6��<���<RR��6��+���.ZDN��6��-���������7KH�UROH�RI�WKH�IRXU�HOHFWULF�SRZHU�VHFWRUV�LQ�WKH�

.RUHDQ�QDWLRQDO�HFRQRP\��$Q�LQSXW�RXWSXW�DQDO\VLV��(QHUJ\�3ROLF\����������SS�������������

+DQ�� ;��� /DNVKPDQDQ�� 7�.��� ������ 6WUXFWXUDO� FKDQJHV� DQG� HQHUJ\� FRQVXPSWLRQ� LQ� WKH�

-DSDQHVH�HFRQRP\����������$Q�LQSXW�RXWSXW�DQDO\VLV��(QHUJ\�-RXUQDO���������SS�����������

+DQQRQ��%�0���������7KH�VWUXFWXUH�RI�HFRV\VWHPV��-RXUQDO�RI�7KHRUHWLFDO�%LRORJ\���������SS��

���������

+DQQRQ��%�0���������,QSXW�RXWSXW�HFRQRPLFV�DQG�HFRORJ\��6WUXFWXUDO�&KDQJH�DQG�(FRQRPLF�

'\QDPLFV��������SS�����������

+DQQRQ�� %�0��� ������ 7KH� XVH� RI� DQDORJ\� LQ� ELRORJ\� DQG� HFRQRPLFV� IURP� ELRORJ\� WR�
HFRQRPLFV��DQG�EDFN��6WUXFWXUDO�&KDQJH�DQG�(FRQRPLF�'\QDPLFV��������SS�����������

+DQQRQ��%�0���������(FRORJLFDO�SULFLQJ�DQG�HFRQRPLF�HIILFLHQF\��(FRORJLFDO�(FRQRPLFV����

�����SS���������

+DQQRQ�� %�0��� &DVOHU�� 6�'��� ������ 83'$7,1*� (1(5*<� $1'� /$%25� ,17(16,7,(6�

)25�121�,1387�287387�<($56���(QHUJ\�V\VWHPV�DQG�SROLF\��������SS���������

+DQQRQ��%�0���&RVWDQ]D��5���+HUHQGHHQ��5�$���������0HDVXUHV�RI�HQHUJ\�FRVW�DQG�YDOXH�LQ�

HFRV\VWHPV��-RXUQDO�RI�(QYLURQPHQWDO�(FRQRPLFV�DQG�0DQDJHPHQW���������SS�����������

+DQQRQ��%�0���+DUULQJWRQ��&���+RZHOO��5�:���.LUNSDWULFN��.���������'2//$5��(1(5*<��

$1'� (03/2<0(17� &2676� 2)� 3527(,1� &2168037,21��� (QHUJ\� 6\VWHPV� DQG�
3ROLF\��������SS�����������

+DQQRQ�� %�0��� +HUHQGHHQ�� 5�$��� 3HQQHU�� 3�6��� ������ (1(5*<�&216(59$7,21� 7$;��

,03$&76�$1'�32/,&<�,03/,&$7,216���(QHUJ\�6\VWHPV�DQG�3ROLF\��������SS�����������

+DUULV�� &�&��� 0F&RQQHOO�� 9�'��� &XPEHUODQG�� -�+��� ������ $� PRGHO� IRU� IRUHFDVWLQJ� WKH�

HFRQRPLF�DQG�HQYLURQPHQWDO�LPSDFW�RI�HQHUJ\�SROLF\��(QHUJ\�(FRQRPLFV��������SS�����������
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+DZGRQ��'���3HDUVRQ��3��������� ,QSXW�RXWSXW�VLPXODWLRQV�RI�HQHUJ\��HQYLURQPHQW��HFRQRP\�

LQWHUDFWLRQV�LQ�WKH�8.��(QHUJ\�(FRQRPLFV���������SS���������

+DZNLQV��7�5��+HQGULFNVRQ��&���+LJJLQV��&��0DWWKHZV��+�6���6XK�� 6��� ������$�PL[HG�XQLW�

LQSXW�RXWSXW� PRGHO� IRU� HQYLURQPHQWDO� OLIH�F\FOH� DVVHVVPHQW� DQG� PDWHULDO� IORZ� DQDO\VLV��

(QYLURQPHQWDO�6FLHQFH�DQG�7HFKQRORJ\�����SS�������������

+DZNLQV�� 7�5�� 0DWWKHZV�� '�+�� ������ $� FODVVURRP� VLPXODWLRQ� WR� WHDFK� HFRQRPLF� LQSXW�

RXWSXW�OLIH�F\FOH�DVVHVVPHQW��-RXUQDO�RI�,QGXVWULDO�(FRORJ\���������SS�����������

+HOOVWHQ�� (��� 5LEDFNH�� 6��� :LFNERUQ�� *��� ������ 6:(($�6ZHGLVK� HQYLURQPHQWDO� DQG�

HFRQRPLF�DFFRXQWV��6WUXFWXUDO�&KDQJH�DQG�(FRQRPLF�'\QDPLFV���������SS���������

+HUHQGHHQ�� 5�$��� ������ ,QSXW�RXWSXW� WHFKQLTXHV� DQG� HQHUJ\� FRVW� RI� FRPPRGLWLHV�� (QHUJ\�
3ROLF\��������SS�����������

+HUHQGHHQ��5�$���������(QHUJ\�DQDO\VLV�DQG�(0(5*<�DQDO\VLV���$�FRPSDULVRQ��(FRORJLFDO�

0RGHOOLQJ������������SS�����������

+HUHQGHHQ��5�$���)RUG��&���+DQQRQ��%�0���������(QHUJ\�FRVW�RI�OLYLQJ�������������(QHUJ\���
������SS�������������

+HUHQGHHQ�� 5�$��� :LOGHUPXWK�� 7��� ������ 5HVRXUFH�EDVHG� VXVWDLQDELOLW\� LQGLFDWRUV�� &KDVH�

&RXQW\��.DQVDV��DV�H[DPSOH��(FRORJLFDO�(FRQRPLFV�����������SS�����������

+HUWZLFK��(�*���������/LIH�F\FOH�DSSURDFKHV�WR�VXVWDLQDEOH�FRQVXPSWLRQ��$�FULWLFDO�UHYLHZ��

(QYLURQPHQWDO�6FLHQFH�DQG�7HFKQRORJ\����������SS�������������

+HUWZLFK�� (�*��� 3HWHUV�� *�3��� ������ &DUERQ� IRRWSULQW� RI� QDWLRQV�� $� JOREDO�� WUDGH�OLQNHG�

DQDO\VLV��(QYLURQPHQWDO�6FLHQFH�DQG�7HFKQRORJ\����������SS�������������

+H\HV��$�*���/LVWRQ�+H\HV��&���������86�GHPLOLWDUL]DWLRQ�DQG�JOREDO�ZDUPLQJ��DQ�HPSLULFDO�

LQYHVWLJDWLRQ�RI�WKH�HQYLURQPHQWDO�SHDFH�GLYLGHQG��(QHUJ\�3ROLF\����������SS�������������

+RHNVWUD��5���-DQVVHQ��0�$���������(QYLURQPHQWDO�UHVSRQVLELOLW\�DQG�SROLF\�LQ�D�WZR�FRXQWU\�

G\QDPLF�LQSXW�RXWSXW�PRGHO��(FRQRPLF�6\VWHPV�5HVHDUFK���������SS���������

+RHNVWUD��5���YDQ�GHQ�%HUJK��-�&�-�0���������6WUXFWXUDO�GHFRPSRVLWLRQ�DQDO\VLV�RI�SK\VLFDO�

IORZV�LQ�WKH�HFRQRP\��(QYLURQPHQWDO�DQG�5HVRXUFH�(FRQRPLFV���������SS�����������

+RHNVWUD��5���YDQ�GHQ�%HUJK��-�&�-�0���������&RPSDULQJ�VWUXFWXUDO�DQG�LQGH[�GHFRPSRVLWLRQ�
DQDO\VLV��(QHUJ\�(FRQRPLFV���������SS���������

+RHNVWUD��5���YDQ�GHQ�%HUJK��-�&�-�0�������D��&RQVWUXFWLQJ�SK\VLFDO�LQSXW�RXWSXW�WDEOHV�IRU�

HQYLURQPHQWDO�PRGHOLQJ�DQG�DFFRXQWLQJ��)UDPHZRUN�DQG�LOOXVWUDWLRQV��(FRORJLFDO�(FRQRPLFV�

��������SS�����������

+RHNVWUD��5���YDQ�GHQ�%HUJK��-�&�-�0�������E��7KH�LPSDFW�RI�VWUXFWXUDO�FKDQJHV�RQ�SK\VLFDO�
IORZV� LQ� WKH� HFRQRP\��)RUHFDVWLQJ� DQG�EDFNFDVWLQJ�PRGHOV�XVLQJ�6WUXFWXUDO�'HFRPSRLWLRQ�

$QDO\VLV��/DQG�(FRQRPLFV���������SS�����������

+RQGR��+���6DNDL��6���7DQQR��6���������6HQVLWLYLW\�DQDO\VLV�RI�WRWDO�&2��HPLVVLRQ�LQWHQVLWLHV�

HVWLPDWHG�XVLQJ�DQ�LQSXW�RXWSXW�WDEOH��$SSOLHG�(QHUJ\�����������SS�����������

+RQJ��/���3HL�'RQJ��=���&KXQ\X��+���*DQJ��:��� ������(YDOXDWLQJ� WKH� HIIHFWV�RI� HPERGLHG�

HQHUJ\�LQ�LQWHUQDWLRQDO�WUDGH�RQ�HFRORJLFDO�IRRWSULQW�LQ�&KLQD��(FRORJLFDO�(FRQRPLFV���������

SS�����������

+VX�� *�-�<��� ������ (QHUJ\� PXOWLSOLHUV� IRU� HFRQRPLF� DQDO\VLV�� $Q� LQSXW�RXWSXW� DSSURDFK��

(QHUJ\�(FRQRPLFV���������SS���������
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+VX�� *�-�<��� /HXQJ�� 3�&��� &KDXQFH\� 7�.��� ������ 08/7,2%-(&7,9(� 352*5$00,1*�

$1'� ,17(5,1'8675<� 02'(/� )25� (1(5*<�(&2120,&� 3/$11,1*� ,1�

7$,:$1���(QHUJ\�V\VWHPV�DQG�SROLF\���������SS�����������

+XDQJ��<�$���/HQ]HQ��0���:HEHU��&�/���0XUUD\��-���0DWWKHZV��+�6���������7KH�UROH�RI�LQSXW�

RXWSXW�DQDO\VLV�IRU�WKH�VFUHHQLQJ�RI�FRUSRUDWH�FDUERQ�IRRWSULQWV��(FRQRPLF�6\VWHPV�5HVHDUFK�
��������SS�����������

+XEDFHN�� .��� *LOMXP�� 6��� ������ $SSO\LQJ� SK\VLFDO� LQSXW�RXWSXW� DQDO\VLV� WR� HVWLPDWH� ODQG�

DSSURSULDWLRQ� �HFRORJLFDO� IRRWSULQWV��RI� LQWHUQDWLRQDO� WUDGH� DFWLYLWLHV��(FRORJLFDO�(FRQRPLFV�

��������SS�����������

+XEDFHN��.���*XDQ��'���%DUUHWW��-�5���:LHGPDQQ��7�2���������(QYLURQPHQWDO�LPSOLFDWLRQV�RI�
XUEDQL]DWLRQ� DQG� OLIHVW\OH� FKDQJH� LQ� &KLQD�� (FRORJLFDO� DQG� :DWHU� )RRWSULQWV�� -RXUQDO� RI�

&OHDQHU�3URGXFWLRQ����������SS�������������

+XEDFHN��.���6XQ��/���������$�VFHQDULR�DQDO\VLV�RI�&KLQD
V�ODQG�XVH�DQG�ODQG�FRYHU�FKDQJH��

,QFRUSRUDWLQJ� ELRSK\VLFDO� LQIRUPDWLRQ� LQWR� LQSXW�RXWSXW� PRGHOLQJ�� 6WUXFWXUDO� &KDQJH� DQG�
(FRQRPLF�'\QDPLFV���������SS�����������

+XEDFHN��.��� 6XQ�� /��� ������(FRQRPLF� DQG� VRFLHWDO� FKDQJHV� LQ�&KLQD� DQG� WKHLU� HIIHFWV� RQ�

ZDWHU�XVH��$�VFHQDULR�DQDO\VLV��-RXUQDO�RI�,QGXVWULDO�(FRORJ\����������SS�����������

,SHN� 7XQFÜ�� *��� 7X�UX�W�$VÜLN�� 6��� $NERVWDQFL�� (��� ������ &2�� HPLVVLRQV� YV�� &2��

UHVSRQVLELOLW\��$Q�LQSXW�RXWSXW�DSSURDFK�IRU�WKH�7XUNLVK�HFRQRP\��(QHUJ\�3ROLF\���������SS��
���������

,VDUG��:����������(FRORJLFDO�(FRQRPLF�$QDO\VLV�IRU�5HJLRQDO�'HYHORSPHQW��7KH�)UHH�3UHVV��

1HZ�<RUN��

-DFNVRQ�� 7��� 3DSDWKDQDVRSRXORX�� (��� ������ /X[XU\� RU� 
ORFN�LQ
"� $Q� H[SORUDWLRQ� RI�
XQVXVWDLQDEOH�FRQVXPSWLRQ�LQ�WKH�8.�������WR�������(FRORJLFDO�(FRQRPLFV�����������SS�����

����

-DFREVHQ�� +�.��� ������ (QHUJ\� GHPDQG�� VWUXFWXUDO� FKDQJH� DQG� WUDGH�� $� GHFRPSRVLWLRQ�

DQDO\VLV�RI�WKH�'DQLVK�PDQXIDFWXULQJ�LQGXVWU\��(FRQRPLF�6\VWHPV�5HVHDUFK���������SS������

�����

-DPHV�� '�(�GH/��� 0XVJURYH�� $�5��� 6WRFNV�� .�-��� ������ ,QWHJUDWLRQ� RI� DQ� HFRQRPLF� LQSXW�

RXWSXW�PRGHO� DQG� D� OLQHDU� SURJUDPPLQJ� WHFKQRORJLFDO�PRGHO� IRU� HQHUJ\� V\VWHPV� DQDO\VLV��

(QHUJ\�(FRQRPLFV��������SS����������

-LQ��'���+RDJODQG�� 3���'DOWRQ��7�0��� ������/LQNLQJ� HFRQRPLF� DQG� HFRORJLFDO�PRGHOV� IRU� D�

PDULQH�HFRV\VWHP��(FRORJLFDO�(FRQRPLFV���������SS�����������

.DJDZD��6��������� ,QWHU�LQGXVWU\�DQDO\VLV�� FRQVXPSWLRQ� VWUXFWXUH��DQG� WKH�KRXVHKROG�ZDVWH�

SURGXFWLRQ�VWUXFWXUH��(FRQRPLF�6\VWHPV�5HVHDUFK���������SS�����������

.DJDZD��6���,QDPXUD��+���������$�VWUXFWXUDO�GHFRPSRVLWLRQ�RI�HQHUJ\�FRQVXPSWLRQ�EDVHG�RQ�

D�K\EULG�UHFWDQJXODU�LQSXW�RXWSXW�IUDPHZRUN��-DSDQ
V�FDVH��(FRQRPLF�6\VWHPV�5HVHDUFK����
�����SS�����������

.DJDZD��6���,QDPXUD��+���������$�VSDWLDO�VWUXFWXUDO�GHFRPSRVLWLRQ�DQDO\VLV�RI�&KLQHVH�DQG�

-DSDQHVH�HQHUJ\�GHPDQG�������������(FRQRPLF�6\VWHPV�5HVHDUFK���������SS�����������

.DJDZD��6��� ,QDPXUD��+���0RULJXFKL��<��� ������7KH� LQYLVLEOH�PXOWLSOLHUV�RI� MRLQW�SURGXFWV��

(FRQRPLF�6\VWHPV�5HVHDUFK���������SS�����������
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.DJDZD��6���,QDPXUD��+���0RULJXFKL��<���������$�VLPSOH�PXOWL�UHJLRQDO�LQSXW�RXWSXW�DFFRXQW�

IRU�ZDVWH�DQDO\VLV��(FRQRPLF�6\VWHPV�5HVHDUFK���������SS��������

.DJDZD�� 6��� .XGRK�� <��� 1DQVDL�� .��� 7DVDNL�� 7��� ������ 7KH� HFRQRPLF� DQG� HQYLURQPHQWDO�

FRQVHTXHQFHV�RI�DXWRPRELOH�OLIHWLPH�H[WHQVLRQ�DQG�IXHO�HFRQRP\�LPSURYHPHQW��-DSDQ
V�FDVH��

(FRQRPLF�6\VWHPV�5HVHDUFK���������SS��������

.DJDZD��6���1DNDPXUD��6���,QDPXUD��+���<DPDGD��0���������0HDVXULQJ�VSDWLDO�UHSHUFXVVLRQ�

HIIHFWV�RI� UHJLRQDO�ZDVWH�PDQDJHPHQW��5HVRXUFHV��&RQVHUYDWLRQ� DQG�5HF\FOLQJ���� ����� SS��

���������

.DJDZD�� 6��� 1DQVDL�� .��� .XGRK�� <��� ����D�� 'RHV� SURGXFW� OLIHWLPH� H[WHQVLRQ� LQFUHDVH� RXU�

LQFRPH�DW�WKH�H[SHQVH�RI�HQHUJ\�FRQVXPSWLRQ"��(QHUJ\�(FRQRPLFV���������SS�����������

.DJDZD�� 6��� 7DVDNL�� 7��� 0RULJXFKL�� <��� ������ 7KH� HQYLURQPHQWDO� DQG� HFRQRPLF�

FRQVHTXHQFHV� RI� SURGXFW� OLIHWLPH� H[WHQVLRQ�� (PSLULFDO� DQDO\VLV� IRU� DXWRPRELOH� XVH��

(FRORJLFDO�(FRQRPLFV���������SS�����������

.DLQXPD��0���0DWVXRND��<���0RULWD��7���������(VWLPDWLRQ� RI� HPERGLHG�&2��HPLVVLRQV� E\�
JHQHUDO�HTXLOLEULXP�PRGHO��(XURSHDQ�-RXUQDO�RI�2SHUDWLRQDO�5HVHDUFK����������SS�����������

.DLVHU��0�-���2ODWXEL��:�2��� 3XOVLSKHU��$�*��� ������(FRQRPLF�� HQHUJ\�� DQG� HQYLURQPHQWDO�

LPSDFW�RI�WKH�/RXLVLDQD�(QHUJ\�)XQG��(QHUJ\�3ROLF\���������SS�����������

.DLVHU�� 0�-��� 3XOVLSKHU�� $�*��� %DXPDQQ�� 5�+��� ������ 7KH� SRWHQWLDO� HFRQRPLF� DQG�

HQYLURQPHQWDO�LPSDFW�RI�D�3XEOLF�%HQHILW�)XQG�LQ�/RXLVLDQD��(QHUJ\�3ROLF\���������SS������
�����

.DQGHU�� $��� /LQGPDUN�� 0��� ������ )RUHLJQ� WUDGH� DQG� GHFOLQLQJ� SROOXWLRQ� LQ� 6ZHGHQ�� D�

GHFRPSRVLWLRQ�DQDO\VLV�RI� ORQJ�WHUP�VWUXFWXUDO�DQG� WHFKQRORJLFDO�HIIHFWV��(QHUJ\�3ROLF\����

������SS�������������

.DUXQDUDWQH�� 1�'��� ������ $Q� LQSXW�RXWSXW� DQDO\VLV� RI� $XVWUDOLDQ� HQHUJ\� SODQQLQJ� LVVXHV��

(QHUJ\�(FRQRPLFV��������SS�����������

.HUNKRI��$�&���%HQGHUV��5�0�-���0ROO��+�&�������E��'HWHUPLQDQWV�RI�YDULDWLRQ�LQ�KRXVHKROG�

&2��HPLVVLRQV�EHWZHHQ�DQG�ZLWKLQ�FRXQWULHV��(QHUJ\�3ROLF\���������SS�������������

.HUNKRI�� $�&��� 1RQKHEHO�� 6��� 0ROO�� +�&��� ����D�� 5HODWLQJ� WKH� HQYLURQPHQWDO� LPSDFW� RI�
FRQVXPSWLRQ�WR�KRXVHKROG�H[SHQGLWXUHV��$Q�LQSXW�RXWSXW�DQDO\VLV��(FRORJLFDO�(FRQRPLFV����

�����SS�������������

.HXQLQJ��6�-���9DQ�'DOHQ��-���'H�+DDQ��0���������7KH�1HWKHUODQGV
�1$0($��SUHVHQWDWLRQ��

XVDJH�DQG�IXWXUH�H[WHQVLRQV��6WUXFWXUDO�&KDQJH�DQG�(FRQRPLF�'\QDPLFV���������SS���������

.LP��-��+���������&KDQJHV�LQ�FRQVXPSWLRQ�SDWWHUQV�DQG�HQYLURQPHQWDO�GHJUDGDWLRQ�LQ�.RUHD��
6WUXFWXUDO�&KDQJH�DQG�(FRQRPLF�'\QDPLFV���������SS��������

.RN��5���%HQGHUV��5�0�-���0ROO��+�&���������0HDVXULQJ�WKH�HQYLURQPHQWDO�ORDG�RI�KRXVHKROG�

FRQVXPSWLRQ�XVLQJ�VRPH�PHWKRGV�EDVHG�RQ� LQSXW�RXWSXW�HQHUJ\�DQDO\VLV��$�FRPSDULVRQ�RI�

PHWKRGV�DQG�D�GLVFXVVLRQ�RI�UHVXOWV��(QHUJ\�3ROLF\����������SS�������������

.RQGR��<���0RULJXFKL��<���6KLPL]X��+���������&2��HPLVVLRQV�LQ�-DSDQ��LQIOXHQFHV�RI�LPSRUWV�

DQG�H[SRUWV��$SSOLHG�(QHUJ\�����������SS�����������

.RQGR�� <��� 1DNDPXUD�� 6��� ������ :DVWH� LQSXW�RXWSXW� OLQHDU� SURJUDPPLQJ� PRGHO� ZLWK� LWV�

DSSOLFDWLRQ�WR�HFR�HIILFLHQF\�DQDO\VLV��(FRQRPLF�6\VWHPV�5HVHDUFK���������SS�����������
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.RQLMQ��3���'H�%RHU��6���9DQ�'DOHQ�� -��� ������ ,QSXW�RXWSXW� DQDO\VLV�RI�PDWHULDO� IORZV�ZLWK�

DSSOLFDWLRQ�WR�LURQ��VWHHO�DQG�]LQF��6WUXFWXUDO�&KDQJH�DQG�(FRQRPLF�'\QDPLFV��������SS������

�����

.UDLQHV�� 6�%��� :DOODFH�� '�5��� ������ 8UEDQ� VXVWDLQDELOLW\� WHFKQRORJ\� HYDOXDWLRQ� LQ� D�

GLVWULEXWHG� REMHFW�EDVHG� PRGHOLQJ� HQYLURQPHQW�� &RPSXWHUV�� (QYLURQPHQW� DQG� 8UEDQ�
6\VWHPV���������SS�����������

.UDPHU�� .�-��� 0ROO�� +�&��� 1RQKHEHO�� 6��� :LOWLQJ�� +�&��� ������ *UHHQKRXVH� JDV� HPLVVLRQV�

UHODWHG�WR�'XWFK�IRRG�FRQVXPSWLRQ��(QHUJ\�3ROLF\����������SS�����������

.UDWHQD��.���������
(FRORJLFDO�YDOXH�DGGHG
�LQ�DQ�LQWHJUDWHG�HFRV\VWHP�HFRQRP\�PRGHO���$Q�

LQGLFDWRU�IRU�VXVWDLQDELOLW\��(FRORJLFDO�(FRQRPLFV���������SS�����������

.UDWHQD��.���������)URP�HFRORJLFDO� IRRWSULQW� WR�HFRORJLFDO� UHQW��$Q�HFRQRPLF� LQGLFDWRU� IRU�

UHVRXUFH�FRQVWUDLQWV��(FRORJLFDO�(FRQRPLFV���������SS�����������

.UDWHQD�� .��� 6FKOHLFKHU�� 6��� ������ ,PSDFW� RI� FDUERQ� GLR[LGH� HPLVVLRQV� UHGXFWLRQ� RQ� WKH�

$XVWULDQ�HFRQRP\��(FRQRPLF�6\VWHPV�5HVHDUFK���������SS�����������

.URQHQEHUJ��7���������7KH�LPSDFW�RI�GHPRJUDSKLF�FKDQJH�RQ�HQHUJ\�XVH�DQG�JUHHQKRXVH�JDV�

HPLVVLRQV�LQ�*HUPDQ\��(FRORJLFDO�(FRQRPLFV����������SS�������������

.XU]��+�'��� 6DOYDGRUL��1��� ������ (FRQRPLF� G\QDPLFV� LQ� D� VLPSOH�PRGHO� ZLWK� H[KDXVWLEOH�

UHVRXUFHV�DQG�D�JLYHQ�UHDO�ZDJH�UDWH��6WUXFWXUDO�&KDQJH�DQG�(FRQRPLF�'\QDPLFV�����������

SS�����������

/DEDQGHLUD��;���/DEHDJD��-�0���������(VWLPDWLRQ�DQG�FRQWURO�RI�6SDQLVK�HQHUJ\�UHODWHG�&2��

HPLVVLRQV��$Q�LQSXW�RXWSXW�DSSURDFK��(QHUJ\�3ROLF\���������SS�����������

/DQJH�� *��0��� ������ $SSO\LQJ� DQ� LQWHJUDWHG� QDWXUDO� UHVRXUFH� DFFRXQWV� DQG� LQSXW�RXWSXW�

PRGHO�WR�GHYHORSPHQW�SODQQLQJ�LQ�,QGRQHVLD��(FRQRPLF�6\VWHPV�5HVHDUFK���������SS������
�����

/HH�� &�)��� /LQ�� 6�-��� ������ 6WUXFWXUDO� GHFRPSRVLWLRQ� RI� &2�� HPLVVLRQV� IURP� 7DLZDQ
V�

SHWURFKHPLFDO�LQGXVWULHV��(QHUJ\�3ROLF\���������SS�����������

/HH�� &�)��� /LQ�� 6�-��� /HZLV�� &��� ������ 'HYLVLQJ� DQ� LQWHJUDWHG� PHWKRGRORJ\� IRU� DQDO\]LQJ�

HQHUJ\� XVH� DQG� &2�� HPLVVLRQV� IURP� 7DLZDQ
V� SHWURFKHPLFDO� LQGXVWULHV�� -RXUQDO� RI�
(QYLURQPHQWDO�0DQDJHPHQW���������SS�����������

/HH�� &�)��� /LQ�� 6�-��� /HZLV�� &��� &KDQJ�� <�)��� ������ (IIHFWV� RI� FDUERQ� WD[HV� RQ� GLIIHUHQW�

LQGXVWULHV�E\�IX]]\�JRDO�SURJUDPPLQJ��$�FDVH�VWXG\�RI�WKH�SHWURFKHPLFDO�UHODWHG�LQGXVWULHV��

7DLZDQ��(QHUJ\�3ROLF\���������SS�������������

/HQ]HQ�� 0��� ����D�� 3ULPDU\� HQHUJ\� DQG� JUHHQKRXVH� JDVHV� HPERGLHG� LQ� $XVWUDOLDQ� ILQDO�
FRQVXPSWLRQ��DQ�LQSXW�RXWSXW�DQDO\VLV��(QHUJ\�3ROLF\���������SS�����������

/HQ]HQ��0�������E��(QHUJ\�DQG�JUHHQKRXVH�JDV�FRVW�RI�OLYLQJ�IRU�$XVWUDOLD�GXULQJ�����������

(QHUJ\���������SS������������

/HQ]HQ�� 0��� ����D�� 7RWDO� UHTXLUHPHQWV� RI� HQHUJ\� DQG� JUHHQKRXVH� JDVHV� IRU� $XVWUDOLDQ�
WUDQVSRUW���7UDQVSRUWDWLRQ�5HVHDUFK�3DUW�'��7UDQVSRUW�DQG�(QYLURQPHQW��������SS������������

/HQ]HQ��0�������E��*UHHQKRXVH�JDV�DQDO\VLV�RI� VRODU�WKHUPDO�HOHFWULFLW\�JHQHUDWLRQ� ��6RODU�

(QHUJ\���������SS������������

/HQ]HQ�� 0��� ����D�� (UURUV� LQ� FRQYHQWLRQDO� DQG� LQSXW�RXWSXW�EDVHG� OLIH�F\FOH� LQYHQWRULHV��

-RXUQDO�RI�,QGXVWULDO�(FRORJ\��������SS�����������
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/HQ]HQ��0�������E��$�JHQHUDOL]HG� LQSXW�RXWSXW�PXOWLSOLHU�FDOFXOXV� IRU�$XVWUDOLD��(FRQRPLF�

6\VWHPV�5HVHDUFK���������SS���������

/HQ]HQ�� 0��� ����F�� 7KH� LPSRUWDQFH� RI� JRRGV� DQG� VHUYLFHV� FRQVXPSWLRQ� LQ� KRXVHKROG�

JUHHQKRXVH�JDV�FDOFXODWRUV���$PELR���������SS������������

/HQ]HQ��0���������$�JXLGH�IRU�FRPSLOLQJ�LQYHQWRULHV�LQ�K\EULG�OLIH�F\FOH�DVVHVVPHQWV��6RPH�
$XVWUDOLDQ�UHVXOWV���-RXUQDO�RI�&OHDQHU�3URGXFWLRQ���������SS������������

/HQ]HQ�� 0��� ������ (QYLURQPHQWDOO\� LPSRUWDQW� SDWKV�� OLQNDJHV� DQG� NH\� VHFWRUV� LQ� WKH�

$XVWUDOLDQ�HFRQRP\���6WUXFWXUDO�&KDQJH�DQG�(FRQRPLF�'\QDPLFV���������SS���������

/HQ]HQ�� 0��� ����D�� $JJUHJDWLRQ� �LQ��YDULDQFH� RI� VKDUHG� UHVSRQVLELOLW\�� $� FDVH� VWXG\� RI�

$XVWUDOLD��(FRORJLFDO�(FRQRPLFV���������SS���������

/HQ]HQ��0�������E��6WUXFWXUDO�SDWK�DQDO\VLV�RI�HFRV\VWHP�QHWZRUNV� ��(FRORJLFDO�0RGHOOLQJ�

�����������SS������������

/HQ]HQ��0�������D��'RXEOH�FRXQWLQJ�LQ�OLIH�F\FOH�FDOFXODWLRQV��-RXUQDO�RI�,QGXVWULDO�(FRORJ\�

��������SS�������������

/HQ]HQ��0��� ����E��/LIH� F\FOH� HQHUJ\� DQG�JUHHQKRXVH� JDV� HPLVVLRQV�RI� QXFOHDU� HQHUJ\��$�

UHYLHZ���(QHUJ\�&RQYHUVLRQ�DQG�0DQDJHPHQW���������SS��������������

/HQ]HQ�� 0��� ����F�� &RQVXPHU� DQG� SURGXFHU� HQYLURQPHQWDO� UHVSRQVLELOLW\�� $� UHSO\� ��

(FRORJLFDO�(FRQRPLFV�����������SS������������

/HQ]HQ��0�������G��6XVWDLQDEOH�LVODQG�EXVLQHVVHV��D�FDVH�VWXG\�RI�1RUIRON�,VODQG���-RXUQDO�RI�
&OHDQHU�3URGXFWLRQ����������SS��������������

/HQ]HQ��0��� ������ 'HDOLQJ� ZLWK� GRXEOH�FRXQWLQJ� LQ� WLHUHG� K\EULG� OLIH�F\FOH� LQYHQWRULHV�� D�

IHZ�FRPPHQWV��-RXUQDO�RI�&OHDQHU�3URGXFWLRQ����������SS�������������

/HQ]HQ��0���'H\��&�-���������7UXQFDWLRQ�HUURU�LQ�HPERGLHG�HQHUJ\�DQDO\VHV�RI�EDVLF�LURQ�DQG�
VWHHO�SURGXFWV���(QHUJ\���������SS������������

/HQ]HQ��0���'H\��&�-���������(FRQRPLF��HQHUJ\�DQG�JUHHQKRXVH�HPLVVLRQV�LPSDFWV�RI�VRPH�

FRQVXPHU�FKRLFH��WHFKQRORJ\�DQG�JRYHUQPHQW�RXWOD\�RSWLRQV��(QHUJ\�(FRQRPLFV���������SS��

���������

/HQ]HQ�� 0��� 'H\�� &�-��� )RUDQ�� %��� ����E�� (QHUJ\� UHTXLUHPHQWV� RI� 6\GQH\� KRXVHKROGV��
(FRORJLFDO�(FRQRPLFV���������SS�����������

/HQ]HQ��0��� )RUDQ�� %��� ������ $Q� LQSXW�RXWSXW� DQDO\VLV� RI� $XVWUDOLDQ� ZDWHU� XVDJH� ��:DWHU�

3ROLF\��������SS������������

/HQ]HQ�� 0��� .DJDZD�� 6��� .RUWH�� %��� 'H\�� &�-��� ������ (QYLURQPHQWDO� LPSDFW� DVVHVVPHQW�

LQFOXGLQJ�LQGLUHFW�HIIHFWV� ��$�FDVH�VWXG\�XVLQJ�LQSXW�RXWSXW�DQDO\VLV��(QYLURQPHQWDO�,PSDFW�
$VVHVVPHQW�5HYLHZ���������SS�����������

/HQ]HQ��0���0XQNVJDDUG�� -��� ������(QHUJ\� DQG�&2�� OLIH�F\FOH� DQDO\VHV� RI�ZLQG� WXUELQHV�

UHYLHZ�DQG�DSSOLFDWLRQV���5HQHZDEOH�(QHUJ\���������SS������������

/HQ]HQ��0���0XUUD\�� -��� 6DFN�� )���:LHGPDQQ�� 7�2��� ������ 6KDUHG� SURGXFHU� DQG� FRQVXPHU�
UHVSRQVLELOLW\���7KHRU\�DQG�SUDFWLFH���(FRORJLFDO�(FRQRPLFV���������SS����������

/HQ]HQ��0���0XUUD\��6�$���������$�PRGLILHG�HFRORJLFDO�IRRWSULQW�PHWKRG�DQG�LWV�DSSOLFDWLRQ�

WR�$XVWUDOLD��(FRORJLFDO�(FRQRPLFV���������SS�����������
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/HQ]HQ�� 0��� 3DGH�� /��/��� 0XQNVJDDUG�� -��� ����D�� &2�� PXOWLSOLHUV� LQ� PXOWL�UHJLRQ� LQSXW�

RXWSXW�PRGHOV��(FRQRPLF�6\VWHPV�5HVHDUFK���������SS�����������

/HQ]HQ�� 0��� 6FKDHIIHU�� 5��� ����D�� (QYLURQPHQWDO� DQG� VRFLDO� DFFRXQWLQJ� IRU� %UD]LO� ��

(QYLURQPHQWDO�DQG�5HVRXUFH�(FRQRPLFV���������SS������������

/HQ]HQ��0���6FKDHIIHU��5�������E��,QWHUUHODWLRQDO�LQFRPH�GLVWULEXWLRQ�LQ�%UD]LO���'HYHORSLQJ�
(FRQRPLHV���������SS������������

/HQ]HQ�� 0��� 7UHORDU�� *�-��� ������ (PERGLHG� HQHUJ\� LQ� EXLOGLQJV��:RRG� YHUVXV� FRQFUHWH� ��

5HSO\�WR�%R�UMHVVRQ�DQG�*XVWDYVVRQ��(QHUJ\�3ROLF\���������SS�����������

/HQ]HQ��0��� 7UHORDU��*�-��� ������'LIIHUHQWLDO� FRQYHUJHQFH� RI� OLIH�F\FOH� LQYHQWRULHV� WRZDUG�

XSVWUHDP� SURGXFWLRQ� OD\HUV�� ,PSOLFDWLRQV� IRU� OLIH�F\FOH� DVVHVVPHQW� �� -RXUQDO� RI� ,QGXVWULDO�
(FRORJ\����������SS������������

/HQ]HQ��0���:DFKVPDQQ��8���������:LQG� WXUELQHV� LQ�%UD]LO� DQG�*HUPDQ\��$Q�H[DPSOH�RI�

JHRJUDSKLFDO�YDULDELOLW\�LQ�OLIH�F\FOH�DVVHVVPHQW���$SSOLHG�(QHUJ\���������SS������������

/HQ]HQ�� 0��� :LHU�� 0��� &RKHQ�� &��� +D\DPL�� +��� 3DFKDXUL�� 6��� 6FKDHIIHU�� 5��� ������ $�
FRPSDUDWLYH� PXOWLYDULDWH� DQDO\VLV� RI� KRXVHKROG� HQHUJ\� UHTXLUHPHQWV� LQ� $XVWUDOLD�� %UD]LO��

'HQPDUN��,QGLD�DQG�-DSDQ���(QHUJ\�����������SS������������

/HRQWLHI��:�� �������� µ(QYLURQPHQWDO� UHSHUFXVVLRQV� DQG� WKH� HFRQRPLF� VWUXFWXUH�� DQ� LQSXW±

RXWSXW�DSSURDFK¶��5HYLHZ�RI�(FRQRPLFV�DQG�6WDWLVWLFV���������$XJXVW������±����

/HRQWLHI��:��DQG�'��)RUG���������µ$LU�SROOXWLRQ�DQG�HFRQRPLF�VWUXFWXUH��HPSLULFDO�UHVXOWV�RI�
LQSXW±RXWSXW�FRPSXWDWLRQV¶�� LQ�$��%URG\�DQG�$��3��&DUWHU� �HGV��� ,QSXW±2XWSXW�7HFKQLTXHV��

$PHULFDQ�(OVHYLHU��1HZ�<RUN��SS���±����

/HXQJ�� 3�&���+VX��*�-�<��� ������$Q� LQWHJUDWHG� HQHUJ\� SODQQLQJ�PRGHO� IRU�+DZDLL�� (QHUJ\�

(FRQRPLFV��������SS�����������

/HYLQVRQ��$���������7HFKQRORJ\��LQWHUQDWLRQDO�WUDGH��DQG�SROOXWLRQ�IURP�86�0DQXIDFWXULQJ��

$PHULFDQ�(FRQRPLF�5HYLHZ���������SS�������������

/L��<���+HZLWW��&�1���������7KH�HIIHFW�RI� WUDGH�EHWZHHQ�&KLQD�DQG�WKH�8.�RQ�QDWLRQDO�DQG�

JOREDO�FDUERQ�GLR[LGH�HPLVVLRQV��(QHUJ\�3ROLF\���������SS�������������

/LDQJ�� 4��0��� )DQ�� <���:HL�� <��0��� ������0XOWL�UHJLRQDO� LQSXW�RXWSXW� PRGHO� IRU� UHJLRQDO�
HQHUJ\�UHTXLUHPHQWV�DQG�&2��HPLVVLRQV�LQ�&KLQD��(QHUJ\�3ROLF\���������SS�������������

/LP�� +��-��� <RR�� 6��+��� .ZDN�� 6��-��� ������ ,QGXVWULDO� &2�� HPLVVLRQV� IURP� HQHUJ\� XVH� LQ�

.RUHD��$�VWUXFWXUDO�GHFRPSRVLWLRQ�DQDO\VLV��(QHUJ\�3ROLF\���������SS�����������

/LQ�� &��� ������ +\EULG� LQSXW�RXWSXW� DQDO\VLV� RI� ZDVWHZDWHU� WUHDWPHQW� DQG� HQYLURQPHQWDO�

LPSDFWV��$� FDVH� VWXG\� IRU� WKH�7RN\R�0HWURSROLV��(FRORJLFDO�(FRQRPLFV� ��� ����� SS�� �����
������

/LQ�� 6�-��� &KDQJ�� <�)��� ������ /LQNDJH� HIIHFWV� DQG� HQYLURQPHQWDO� LPSDFWV� IURP� RLO�

FRQVXPSWLRQ� LQGXVWULHV� LQ�7DLZDQ�� -RXUQDO�RI�(QYLURQPHQWDO�0DQDJHPHQW���� �����SS������

�����

/LQ��;���3ROHQVNH��.�5��� ������ ,QSXW�RXWSXW� DQDWRP\�RI�&KLQD
V� HQHUJ\� XVH� FKDQJHV� LQ� WKH�

����V��(FRQRPLF�6\VWHPV�5HVHDUFK��������SS���������

/LX��+��7���*XR�� -��(���4LDQ��'���;L��<��0���������&RPSUHKHQVLYH�HYDOXDWLRQ�RI�KRXVHKROG�

LQGLUHFW� HQHUJ\� FRQVXPSWLRQ� DQG� LPSDFWV�RI� DOWHUQDWLYH� HQHUJ\�SROLFLHV� LQ�&KLQD�E\� LQSXW�

RXWSXW�DQDO\VLV��(QHUJ\�3ROLF\���������SS�������������
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/ORS��0���������(FRQRPLF�VWUXFWXUH�DQG�SROOXWLRQ�LQWHQVLW\�ZLWKLQ�WKH�HQYLURQPHQWDO�LQSXW�

RXWSXW�IUDPHZRUN��(QHUJ\�3ROLF\���������SS�������������

/XSWiFLN��0���%|KP��%���������$Q�HQYLURQPHQWDO�LQSXW�RXWSXW�PRGHO�ZLWK�PXOWLSOH�FULWHULD��

$QQDOV�RI�2SHUDWLRQV�5HVHDUFK���������SS�����������

/XSWiFLN��0��� %|KP��%��� ������$� FRQVLVWHQW� IRUPXODWLRQ� RI� WKH� /HRQWLHI� 3ROOXWLRQ�PRGHO��
(FRQRPLF�6\VWHPV�5HVHDUFK���������SS�����������

/XW]��&���������12[�HPLVVLRQV�DQG� WKH�XVH�RI�DGYDQFHG�SROOXWLRQ�DEDWHPHQW� WHFKQLTXHV� LQ�

:HVW�*HUPDQ\��(FRQRPLF�6\VWHPV�5HVHDUFK���������SS�����������

/XW]��&���0H\HU��%���1DWKDQL��&���6FKOHLFK��-���������(QGRJHQRXV� WHFKQRORJLFDO�FKDQJH�DQG�

HPLVVLRQV��7KH�FDVH�RI�WKH�*HUPDQ�VWHHO�LQGXVWU\��(QHUJ\�3ROLF\���������SS�������������

0DFKDGR�� *��� 6FKDHIIHU�� 5��� :RUUHOO�� (��� ������ (QHUJ\� DQG� FDUERQ� HPERGLHG� LQ� WKH�

LQWHUQDWLRQDO� WUDGH� RI�%UD]LO�� $Q� LQSXW�RXWSXW� DSSURDFK�� (FRORJLFDO� (FRQRPLFV� ��� ����� SS��

���������

0D�HQSD�D���,���-XXWLQHQ��$���������0DWHULDOV�IORZV�LQ�)LQODQG��5HVRXUFH�XVH�LQ�D�VPDOO�RSHQ�
HFRQRP\��-RXUQDO�RI�,QGXVWULDO�(FRORJ\��������SS���������

0D�HQSD�D��� ,���6LLNDYLUWD��+��� ������*UHHQKRXVH� JDVHV� HPERGLHG� LQ� WKH� LQWHUQDWLRQDO� WUDGH�

DQG�ILQDO�FRQVXPSWLRQ�RI�)LQODQG��$Q�LQSXW�RXWSXW�DQDO\VLV��(QHUJ\�3ROLF\���������SS������

�����

0DQUHVD��$��� 6DQFKR�� )���9HJDUD�� -�6��� ������0HDVXULQJ� FRPPRGLWLHV
� FRPPRGLW\� FRQWHQW��
(FRQRPLF�6\VWHPV�5HVHDUFK���������SS�����������

0DWVXEDH�<RNR\DPD�� .�� .XER�� +�� 1DNDMLPD�� .��� 1DJDVDND�� 7�� ������ $� PDWHULDO� IORZ�

DQDO\VLV�RI�SKRVSKRUXV�LQ�-DSDQ��7KH�LURQ�DQG�VWHHO�LQGXVWU\�DV�D�PDMRU�SKRVSKRUXV�VRXUFH��

-RXUQDO�RI�,QGXVWULDO�(FRORJ\���������SS�����������

0F'RQDOG�� *�:��� )RUJLH�� 9�(��� 0DF*UHJRU�� &��� ������ 7UHDGLQJ� OLJKWO\�� (FRIRRWSULQWV� RI�

1HZ�=HDODQG
V�DJHLQJ�SRSXODWLRQ��(FRORJLFDO�(FRQRPLFV�������63(&��,66����SS�����������

0F'RQDOG�� *�:��� 3DWWHUVRQ�� 0�*��� ������ (FRORJLFDO� )RRWSULQWV� DQG� LQWHUGHSHQGHQFLHV� RI�

1HZ�=HDODQG�UHJLRQV��(FRORJLFDO�(FRQRPLFV�����������SS���������

0F*UHJRU�� 3�*��� 6ZDOHV�� -�.��� 7XUQHU�� .�5��� ������ 7KH� &2�� 
WUDGH� EDODQFH
� EHWZHHQ�
6FRWODQG� DQG� WKH� UHVW� RI� WKH� 8.�� 3HUIRUPLQJ� D� PXOWL�UHJLRQ� HQYLURQPHQWDO� LQSXW�RXWSXW�

DQDO\VLV�ZLWK�OLPLWHG�GDWD��(FRORJLFDO�(FRQRPLFV���������SS�����������

0LOOHU�� 5�(�� DQG� 3�'�� %ODLU� �������� ,QSXW±2XWSXW� $QDO\VLV�� )RXQGDWLRQV� DQG� ([WHQVLRQV��

3UHQWLFH�+DOO��(QJOHZRRG�&OLIIV��1-��

0LOOHU�� 5�(�� DQG� 3�'�� %ODLU� �������� ,QSXW±2XWSXW� $QDO\VLV�� )RXQGDWLRQV� DQG� ([WHQVLRQV��
&DPEULGJH�8QLYHULVLW\�3UHVV��

0LQ[�� -�&��� :LHGPDQQ�� 7�2��� :RRG�� 5��� 3HWHUV�� *�3��� /HQ]HQ�� 0��� 2ZHQ�� $��� 6FRWW�� .���

%DUUHWW��-�5���+XEDFHN��.���%DLRFFKL��*���3DXO��$���'DZNLQV��(���%ULJJV��-���*XDQ��'���6XK��6���

$FNHUPDQ�� )��� ������ ,QSXW�RXWSXW� DQDO\VLV� DQG� FDUERQ� IRRWSULQWLQJ�� $Q� RYHUYLHZ� RI�
DSSOLFDWLRQV��(FRQRPLF�6\VWHPV�5HVHDUFK���������SS�����������

0RIIDWW�� ,��� +DQOH\�� 1��� ������ 0RGHOLQJ� VXVWDLQDEOH� GHYHORSPHQW�� V\VWHPV� G\QDPLF� DQG�

LQSXW�RXWSXW�DSSURDFKHV���(QYLURQPHQWDO�PRGHOOLQJ�	�VRIWZDUH�����SS�����������

0¡OOHU�� )��� :LHU�� 0��� ������ ,QGLUHFW� DQG� DYRLGHG� HQYLURQPHQWDO� FRQVHTXHQFHV� LQ� SURMHFW�

HYDOXDWLRQ��-RXUQDO�RI�(QYLURQPHQWDO�3ODQQLQJ�DQG�0DQDJHPHQW���������SS�����������
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0RQJHOOL��,���7DVVLHOOL��*���1RWDUQLFROD��%���������*OREDO�ZDUPLQJ�DJUHHPHQWV��LQWHUQDWLRQDO�

WUDGH�DQG�HQHUJ\�FDUERQ�HPERGLPHQWV��$Q�LQSXW�RXWSXW�DSSURDFK�WR�WKH�,WDOLDQ�FDVH��(QHUJ\�

3ROLF\���������SS����������

0RULOOD�� &�5��� 'L�D]�6DOD]DU�� *�/��� &DUGHQHWH�� 0�$��� ������ (FRQRPLF� DQG� HQYLURQPHQWDO�

HIILFLHQF\�XVLQJ�D�VRFLDO�DFFRXQWLQJ�PDWUL[��(FRORJLFDO�(FRQRPLFV���������SS�����������

0XNKRSDGK\D\�� .��� &KDNUDERUW\�� '��� ������ ,QGLD
V� HQHUJ\� FRQVXPSWLRQ� FKDQJHV� GXULQJ�

��������WR����������(FRQRPLF�6\VWHPV�5HVHDUFK���������SS�����������

0XNKRSDGK\D\��.���)RUVVHOO��2���������$Q�HPSLULFDO�LQYHVWLJDWLRQ�RI�DLU�SROOXWLRQ�IURP�IRVVLO�

IXHO� FRPEXVWLRQ� DQG� LWV� LPSDFW� RQ� KHDOWK� LQ� ,QGLD� GXULQJ� ���������� WR� �����������

(FRORJLFDO�(FRQRPLFV���������SS�����������

0XQNVJDDUG�� -���&KULVWRIIHUVHQ��/�%���.HLGLQJ��+��� 3HGHUVHQ��2�*��� -HQVHQ��7�6��� ������$Q�

HQYLURQPHQWDO� SHUIRUPDQFH� LQGH[� IRU� SURGXFWV� UHIOHFWLQJ� GDPDJH� FRVWV�� (FRORJLFDO�

(FRQRPLFV���������SS�����������

0XQNVJDDUG��-���/HQ]HQ��0���-HQVHQ��7�&���3DGH��/��/�������D��7UDQVSRUW�HQHUJ\�HPERGLHG�LQ�
FRQVXPHU�JRRGV��$�K\EULG�OLIH�F\FOH�DQDO\VLV���(QHUJ\�DQG�(QYLURQPHQW���������SS����������

0XQNVJDDUG�� -��� 3HGHUVHQ�� .�$��� ������ &2�� DFFRXQWV� IRU� RSHQ� HFRQRPLHV�� 3URGXFHU� RU�

FRQVXPHU�UHVSRQVLELOLW\"��(QHUJ\�3ROLF\���������SS�����������

0XQNVJDDUG��-���3HGHUVHQ��.�$���:LHU��0���������,PSDFW�RI�KRXVHKROG�FRQVXPSWLRQ�RQ�&2��

HPLVVLRQV��(QHUJ\�(FRQRPLFV���������SS�����������

0XQNVJDDUG�� -���:LHU�� 0��� /HQ]HQ�� 0��� 'H\�� &�-��� ����E�� 8VLQJ� LQSXW�RXWSXW� DQDO\VLV� WR�

PHDVXUH� WKH� HQYLURQPHQWDO� SUHVVXUH� RI� FRQVXPSWLRQ� DW� GLIIHUHQW� VSDWLDO� OHYHOV� �� -RXUQDO� RI�

,QGXVWULDO�(FRORJ\����������SS������������

0XQR]��3���+XEDFHN��.���������0DWHULDO�LPSOLFDWLRQ�RI�&KLOH
V�HFRQRPLF�JURZWK��&RPELQLQJ�
PDWHULDO� IORZ� DFFRXQWLQJ� �0)$�� DQG� VWUXFWXUDO� GHFRPSRVLWLRQ� DQDO\VLV� �6'$��� (FRORJLFDO�

(FRQRPLFV���������SS�����������

0XUDWD��$���.DWR��.���.XURNDZD��.���������(VWLPDWLRQ�RI�HQYLURQPHQWDO�LPSDFWV�RI�WKH�WUDGH�

RI�LQGXVWULDO�SURGXFWV��$�FDVH�RI�-DSDQ��,QWHUQDWLRQDO�-RXUQDO�RI�*OREDO�(QHUJ\�,VVXHV���������

SS�����������

0XUWK\��1�6��� 3DQGD��0��� 3DULNK�� -��� ������ (FRQRPLF� GHYHORSPHQW�� SRYHUW\� UHGXFWLRQ� DQG�

FDUERQ�HPLVVLRQV�LQ�,QGLD��(QHUJ\�(FRQRPLFV���������SS�����������

1DNDPXUD�� 6��� ������$Q� LQWHULQGXVWU\� DSSURDFK� WR� DQDO\]LQJ� HFRQRPLF� DQG� HQYLURQPHQWDO�

HIIHFWV�RI�WKH�UHF\FOLQJ�RI�ZDVWH��(FRORJLFDO�(FRQRPLFV���������SS�����������

1DNDPXUD�� 6���1DNDMLPD��.���<RVKL]DZD��<��0DWVXEDH�<RNR\DPD��.��1DJDVDND��7�� ������
$QDO\]LQJ� SRO\YLQ\O� FKORULGH� LQ� -DSDQ�ZLWK�7KH�ZDVWH� LQSXW�RXWSXW�PDWHULDO� IORZ� DQDO\VLV�

PRGHO��-RXUQDO�RI�,QGXVWULDO�(FRORJ\���������SS�����������

1DQVDL��.���.DJDZD��6���.RQGR��<���6XK��6���,QDED��5���1DNDMLPD��.�������D��,PSURYLQJ�WKH�

FRPSOHWHQHVV�RI�SURGXFW�FDUERQ�IRRWSULQWV�XVLQJ�D�JOREDO�OLQN�LQSXW�RXWSXW�PRGHO��7KH�FDVH�
RI�-DSDQ��(FRQRPLF�6\VWHPV�5HVHDUFK���������SS�����������

1DQVDL�� .���.DJDZD�� 6��� 6XK�� 6��� )XML��0��� ,QDED��5���+DVKLPRWR�� 6��� ����E��0DWHULDO� DQG�

HQHUJ\� GHSHQGHQFH� RI� VHUYLFHV� DQG� LWV� LPSOLFDWLRQV� IRU� FOLPDWH� FKDQJH�� (QYLURQPHQWDO�

6FLHQFH�DQG�7HFKQRORJ\����������SS�������������
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1LMGDP��'�6���:LOWLQJ��+�&���*RHGNRRS��0�-���0DGVHQ�� -���������(QYLURQPHQWDO� ORDG� IURP�

'XWFK� SULYDWH� FRQVXPSWLRQ��+RZ�PXFK� GDPDJH� WDNHV� SODFH� DEURDG"�� -RXUQDO� RI� ,QGXVWULDO�

(FRORJ\�����������SS�����������

2NDGHUD�� 7���:DWDQDEH��0���;X��.��� ������$QDO\VLV� RI� ZDWHU� GHPDQG� DQG�ZDWHU� SROOXWDQW�

GLVFKDUJH� XVLQJ� D� UHJLRQDO� LQSXW�RXWSXW� WDEOH�� $Q� DSSOLFDWLRQ� WR� WKH� &LW\� RI� &KRQJTLQJ��
XSVWUHDP�RI�WKH�7KUHH�*RUJHV�'DP�LQ�&KLQD��(FRORJLFDO�(FRQRPLFV���������SS�����������

2UQHW]HGHU�� 0��� +HUWZLFK�� (�*��� +XEDFHN�� .��� .RU\WDURYD�� .��� +DDV�� :��� ������ 7KH�

HQYLURQPHQWDO� HIIHFW�RI� FDU�IUHH�KRXVLQJ��$�FDVH� LQ�9LHQQD��(FRORJLFDO�(FRQRPLFV���� �����

SS�����������

gVWEORP��*���������(QHUJ\�XVH�DQG�VWUXFWXUDO�FKDQJHV��)DFWRUV�EHKLQG� WKH� IDOO� LQ�6ZHGHQ
V�
HQHUJ\�RXWSXW�UDWLR��(QHUJ\�(FRQRPLFV��������SS���������

gVWEORP��*���������7KH�HQYLURQPHQWDO�RXWFRPH�RI�HPLVVLRQV�LQWHQVLYH�HFRQRPLF�JURZWK��D�

FULWLFDO�ORRN�DW�RIILFLDO�JURZWK�SURMHFWLRQV�IRU�6ZHGHQ�XS�WR�WKH�\HDU�������(FRQRPLF�6\WHPV�

5HVHDUFK���������SS���������

gVWEORP��*���������1LWURJHQ�DQG�VXOSKXU�RXWFRPHV�RI�D�FDUERQ�HPLVVLRQV� WDUJHW�H[FOXGLQJ�

WUDGHG�DOORZDQFHV���7KH�6ZHGLVK�FDVH�������(FRORJLFDO�(FRQRPLFV�����������SS�������������

3DFKDXUL�� 6��� 6SUHQJ�� '��� ������ 'LUHFW� DQG� LQGLUHFW� HQHUJ\� UHTXLUHPHQWV� RI� KRXVHKROGV� LQ�

,QGLD��(QHUJ\�3ROLF\���������SS�����������

3DQ��+���.|KOHU��-���������7HFKQRORJLFDO�FKDQJH�LQ�HQHUJ\�V\VWHPV��/HDUQLQJ�FXUYHV��ORJLVWLF�
FXUYHV�DQG�LQSXW�RXWSXW�FRHIILFLHQWV��(FRORJLFDO�(FRQRPLFV���������SS�����������

3DQ�� ;��� .UDLQHV�� 6�%��� ������ (QYLURQPHQWDO� LQSXW�RXWSXW� PRGHOV� IRU� OLIH�F\FOH� DQDO\VLV��

(QYLURQPHQWDO�DQG�5HVRXUFH�(FRQRPLFV���������SS���������

3DSDWKDQDVRSRXORX��(��� -DFNVRQ��7���������)RVVLO� UHVRXUFH� WUDGH�EDODQFHV��(PHUJLQJ� WUHQGV�
IRU�WKH�8.��(FRORJLFDO�(FRQRPLFV�����������SS�����������

3DSDWKDQDVRSRXORX��(���-DFNVRQ��7���������0HDVXULQJ�IRVVLO�UHVRXUFH�LQHTXDOLW\�$�FDVH�VWXG\�

IRU�WKH�8.�EHWZHHQ������DQG�������(FRORJLFDO�(FRQRPLFV���������SS�������������

3DUN��+��&��� +HR�� (��� ������7KH� GLUHFW� DQG� LQGLUHFW� KRXVHKROG� HQHUJ\� UHTXLUHPHQWV� LQ� WKH�

5HSXEOLF�RI�.RUHD� IURP������ WR������$Q� LQSXW�RXWSXW�DQDO\VLV��(QHUJ\�3ROLF\���� �����SS��
�����������

3DUN�� 6��+��� ������ $Q� LQSXW�RXWSXW� IUDPHZRUN� IRU� DQDO\VLQJ� HQHUJ\� FRQVXPSWLRQ�� (QHUJ\�

(FRQRPLFV��������SS�����������

3DUN��6��+���.XEXUVL��$�$���������7KH�HQHUJ\�FRQVWUDLQW�DQG�GHYHORSPHQW��&RQVLVWHQF\�DQG�

RSWLPDOLW\�RYHU�WLPH��(QHUJ\�(FRQRPLFV��������SS��������

3DUYLQ��0���*UDPPDV��*�:���������2SWLPL]DWLRQ�PRGHOV�IRU�HQYLURQPHQWDO�SROOXWLRQ�FRQWURO��

$�V\QWKHVLV��-RXUQDO�RI�(QYLURQPHQWDO�(FRQRPLFV�DQG�0DQDJHPHQW��������SS�����������

3HGHUVHQ��2�*���'H�+DDQ��0���������7KH�V\VWHP�RI�HQYLURQPHQWDO�DQG�HFRQRPLF�DFFRXQWV�

�����DQG�WKH�HFRQRPLF�UHOHYDQFH�RI�SK\VLFDO�IORZ�DFFRXQWLQJ��-RXUQDO�RI�,QGXVWULDO�(FRORJ\�
����������SS���������

3HQQHU�� 3�6��� ������ '<1$0,&� ,1387�287387� $1$/<6,6� 2)� 1(7� (1(5*<�

())(&76�,1�6,1*/(�)8(/�(&2120,(6���(QHUJ\�6\VWHPV�DQG�3ROLF\��������SS����������

3HWHUV�� *�3��� ������ )URP� SURGXFWLRQ�EDVHG� WR� FRQVXPSWLRQ�EDVHG� QDWLRQDO� HPLVVLRQ�

LQYHQWRULHV��(FRORJLFDO�(FRQRPLFV���������SS������������
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3HWHUV��*�3���+HUWZLFK��(�*���������7KH�LPSRUWDQFH�RI�LPSRUWV�IRU�KRXVHKROG�HQYLURQPHQWDO�

LPSDFWV��-RXUQDO�RI�,QGXVWULDO�(FRORJ\���������SS����������

3HWHUV��*�3���+HUWZLFK��(�*�������D��6WUXFWXUDO�DQDO\VLV�RI�LQWHUQDWLRQDO�WUDGH��(QYLURQPHQWDO�

LPSDFWV�RI�1RUZD\��(FRQRPLF�6\VWHPV�5HVHDUFK���������SS�����������

3HWHUV�� *�3��� +HUWZLFK�� (�*��� ����E�� 3ROOXWLRQ� HPERGLHG� LQ� WUDGH�� 7KH� 1RUZHJLDQ� FDVH��
*OREDO�(QYLURQPHQWDO�&KDQJH���������SS�����������

�3HWHUV�� *�3��� +HUWZLFK�� (�*��� ����F�� $� FRPPHQW� RQ� ��)XQFWLRQV�� FRPPRGLWLHV� DQG�

HQYLURQPHQWDO�LPSDFWV�LQ�DQ�HFRORJLFDO�HFRQRPLF�PRGHO����(FRORJLFDO�(FRQRPLFV���������SS��

������

3HWHUV��*�3���+HUWZLFK��(�*�������D��&2��HPERGLHG�LQ�LQWHUQDWLRQDO�WUDGH�ZLWK�LPSOLFDWLRQV�
IRU�JOREDO�FOLPDWH�SROLF\��(QYLURQPHQWDO�6FLHQFH�DQG�7HFKQRORJ\���������SS�������������

3HWHUV�� *�3��� +HUWZLFK�� (�*��� ����E�� 3RVW�.\RWR� JUHHQKRXVH� JDV� LQYHQWRULHV�� 3URGXFWLRQ�

YHUVXV�FRQVXPSWLRQ��&OLPDWLF�&KDQJH�����������SS���������

3HWHUV��*�3���0DUODQG��*���+HUWZLFK��(�*���6DLNNX��/���5DXWLDLQHQ��$���.DXSSL��3�(��� ������
7UDGH��WUDQVSRUW��DQG�VLQNV�H[WHQG�WKH�FDUERQ�GLR[LGH�UHVSRQVLELOLW\�RI�FRXQWULHV��$Q�HGLWRULDO�

HVVD\��&OLPDWLF�&KDQJH���������SS�����������

3HWHUV��*�3���:HEHU��&�/���*XDQ��'���+XEDFHN��.���������&KLQD
V�JURZLQJ�&2��HPLVVLRQV���$�

UDFH� EHWZHHQ� LQFUHDVLQJ� FRQVXPSWLRQ� DQG� HIILFLHQF\� JDLQV�� (QYLURQPHQWDO� 6FLHQFH� DQG�

7HFKQRORJ\����������SS�������������

3ROHQVNH�� .�5��� 0F0LFKDHO�� )�&��� ������ $� &KLQHVH� FRNHPDNLQJ� SURFHVV�IORZ� PRGHO� IRU�

HQHUJ\�DQG�HQYLURQPHQWDO�DQDO\VHV��(QHUJ\�3ROLF\����������SS�����������

3URRSV�� -�/�5���$WNLQVRQ��*���6FKORWKHLP��%�)�9���6LPRQ�� 6��� ������ ,QWHUQDWLRQDO� WUDGH� DQG�

WKH�VXVWDLQDELOLW\�IRRWSULQW��$�SUDFWLFDO�FULWHULRQ�IRU�LWV�DVVHVVPHQW��(FRORJLFDO�(FRQRPLFV����
�����SS���������

3URRSV��-�/�5���*D\��3�:���6SHFN��6���6FKU|GHU��7���������7KH�OLIHWLPH�SROOXWLRQ�LPSOLFDWLRQV�

RI�YDULRXV�W\SHV�RI�HOHFWULFLW\�JHQHUDWLRQ��$Q�LQSXW�RXWSXW�DQDO\VLV��(QHUJ\�3ROLF\���������SS��

���������

4D\XP�� $��� ������ ,QFOXVLRQ� RI� HQYLURQPHQWDO� JRRGV� LQ� QDWLRQDO� LQFRPH� DFFRXQWLQJ��
(FRQRPLF�6\VWHPV�5HVHDUFK��������SS�����������

5KHH��+��&��� &KXQJ��+��6��� ������&KDQJH� LQ�&2�� HPLVVLRQ� DQG� LWV� WUDQVPLVVLRQV� EHWZHHQ�

.RUHD�DQG�-DSDQ�XVLQJ�LQWHUQDWLRQDO�LQSXW�RXWSXW�DQDO\VLV��(FRORJLFDO�(FRQRPLFV���������SS��

���������

5LVNX�1RUMD��+���0D�HQSD�D��� ,���������0)$�PRGHO� WR�DVVHVV�HFRQRPLF�DQG�HQYLURQPHQWDO�
FRQVHTXHQFHV�RI� IRRG�SURGXFWLRQ�DQG�FRQVXPSWLRQ��(FRORJLFDO�(FRQRPLFV���������SS������

�����

5RFD��-���6HUUDQR��0��������� ,QFRPH�JURZWK�DQG�DWPRVSKHULF�SROOXWLRQ� LQ�6SDLQ��$Q�LQSXW�

RXWSXW�DSSURDFK��(FRORJLFDO�(FRQRPLFV���������SS�����������

5RGULJXHV�� -��� 'RPLQJRV�� 7��� ������ &RQVXPHU� DQG� SURGXFHU� HQYLURQPHQWDO� UHVSRQVLELOLW\��

&RPSDULQJ�WZR�DSSURDFKHV��(FRORJLFDO�(FRQRPLFV�����������SS�����������

5RVH��$���&KHQ��&�<��� ������6RXUFHV�RI� FKDQJH� LQ� HQHUJ\� XVH� LQ� WKH�8�6�� HFRQRP\�������

������$�VWUXFWXUDO�GHFRPSRVLWLRQ�DQDO\VLV��5HVRXUFHV�DQG�(QHUJ\���������SS��������
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6D�QFKH]�&KR�OL]�� -���'XDUWH��5���������$QDO\VLQJ�SROOXWLRQ�E\�ZD\�RI�YHUWLFDOO\� LQWHJUDWHG�

FRHIILFLHQWV�� ZLWK� DQ� DSSOLFDWLRQ� WR� WKH� ZDWHU� VHFWRU� LQ� $UDJRQ�� &DPEULGJH� -RXUQDO� RI�

(FRQRPLFV���������SS�����������

6D�QFKH]�&KR�OL]�� -��� 'XDUWH�� 5��� ������ &2�� HPLVVLRQV� HPERGLHG� LQ� LQWHUQDWLRQDO� WUDGH��

(YLGHQFH�IRU�6SDLQ��(QHUJ\�3ROLF\����������SS�������������

6D�QFKH]�&KR�OL]��-���'XDUWH��5���������:DWHU�SROOXWLRQ�LQ�WKH�6SDQLVK�HFRQRP\��$QDO\VLV�RI�

VHQVLWLYLW\� WR� SURGXFWLRQ� DQG� HQYLURQPHQWDO� FRQVWUDLQWV�� (FRORJLFDO� (FRQRPLFV� ��� ����� SS��

���������

6D�QFKH]�&KR�OL]�� -��� 'XDUWH�� 5��� 0DLQDU�� $��� ������ (QYLURQPHQWDO� LPSDFW� RI� KRXVHKROG�

DFWLYLW\�LQ�6SDLQ��(FRORJLFDO�(FRQRPLFV���������SS�����������

6FKDHIIHU�� 5��� 'H� 6i�� $�/��� ������ 7KH� HPERGLPHQW� RI� FDUERQ� DVVRFLDWHG� ZLWK� %UD]LOLDQ�

LPSRUWV�DQG�H[SRUWV��(QHUJ\�&RQYHUVLRQ�DQG�0DQDJHPHQW�����������SS�����������

6FKURGHU��+���������,QSXW�PDQDJHPHQW�RI�QLWURJHQ�LQ�DJULFXOWXUH��(FRORJLFDO�(FRQRPLFV����

�����SS�����������

6FRWW��0�-���5RRS�� -�0��� 6FKXOW]��5�:���$QGHUVRQ��'�0���&RUW��.�$��� ������7KH� LPSDFW� RI�

'2(� EXLOGLQJ� WHFKQRORJ\� HQHUJ\� HIILFLHQF\� SURJUDPV� RQ� 8�6�� HPSOR\PHQW�� LQFRPH�� DQG�

LQYHVWPHQW��(QHUJ\�(FRQRPLFV���������SS�������������

6KDPPLQ�� 0�5��� %XOODUG� ,,,�� &�:��� ������ ,PSDFW� RI� FDS�DQG�WUDGH� SROLFLHV� IRU� UHGXFLQJ�

JUHHQKRXVH� JDV� HPLVVLRQV� RQ�8�6�� KRXVHKROGV�� (FRORJLFDO� (FRQRPLFV� ��� ������� SS�� �����
������

6KUHVWKD��5�0���0DUSDXQJ��&�2�3��� ������ ,QWHJUDWHG� UHVRXUFH�SODQQLQJ� LQ� WKH�SRZHU� VHFWRU�

DQG�HFRQRP\�ZLGH� FKDQJHV� LQ� HQYLURQPHQWDO� HPLVVLRQV��(QHUJ\�3ROLF\���� ������ SS�� �����

������

6KXL�� %��� +DUULVV�� 5�&��� ������ 7KH� UROH� RI� &2�� HPERGLPHQW� LQ� 86�&KLQD� WUDGH�� (QHUJ\�

3ROLF\����������SS�������������

6LQFODLU�� 3��� 3DSDWKDQDVRSRXORX��(���0HOORU��:��� -DFNVRQ�� 7��� ������7RZDUGV� DQ� LQWHJUDWHG�

UHJLRQDO�PDWHULDOV�IORZ�DFFRXQWLQJ�PRGHO��-RXUQDO�RI�,QGXVWULDO�(FRORJ\����������SS���������

6WHHQJH�� $�(��� ������ (QYLURQPHQWDO� UHSHUFXVVLRQV� DQG� WKH� HFRQRPLF� VWUXFWXUH�� IXUWKHU�
FRPPHQWV��5HYLHZ�RI�(FRQRPLFV�DQG�6WDWLVWLFV������1RY��������SS�����������

6WHHQJH��$�(��������� ,QSXW�RXWSXW� WKHRU\�DQG� LQVWLWXWLRQDO�DVSHFWV�RI�HQYLURQPHQWDO�SROLF\��

6WUXFWXUDO�&KDQJH�DQG�(FRQRPLF�'\QDPLFV���������SS�����������

6WHUQ��'�,���������,V�HQHUJ\�FRVW�DQ�DFFXUDWH�LQGLFDWRU�RI�QDWXUDO�UHVRXUFH�TXDOLW\"��(FRORJLFDO�

(FRQRPLFV���������SS�����������

6WU¡PPDQ��$�+���������'HDOLQJ�ZLWK�GRXEOH�FRXQWLQJ�LQ�WLHUHG�K\EULG�OLIH�F\FOH�LQYHQWRULHV��

D�IHZ�FRPPHQWV���UHVSRQVH��-RXUQDO�RI�&OHDQHU�3URGXFWLRQ����������SS�������������

6WU¡PPDQ��$�+���+HUWZLFK��(�*���'XFKLQ��)�������E��6KLIWLQJ�7UDGH�3DWWHUQV�DV�D�0HDQV�RI�

5HGXFLQJ�*OREDO�&DUERQ�'LR[LGH�(PLVVLRQV�$�0XOWLREMHFWLYH�$QDO\VLV��-RXUQDO�RI�,QGXVWULDO�
(FRORJ\���������SS���������

6WU¡PPDQ�� $�+��� 3HWHUV�� *�3��� +HUWZLFK�� (�*��� ����D�� $SSURDFKHV� WR� FRUUHFW� IRU� GRXEOH�

FRXQWLQJ� LQ� WLHUHG� K\EULG� OLIH� F\FOH� LQYHQWRULHV�� -RXUQDO� RI�&OHDQHU� 3URGXFWLRQ� ��� ����� SS��

���������
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6XK�� 6��� ����D�� )XQFWLRQV�� FRPPRGLWLHV� DQG� HQYLURQPHQWDO� LPSDFWV� LQ� DQ� HFRORJLFDO�

HFRQRPLF�PRGHO��(FRORJLFDO�(FRQRPLFV���������SS�����������

6XK��6�������E��$�QRWH�RQ�WKH�FDOFXOXV�IRU�SK\VLFDO�LQSXW�RXWSXW�DQDO\VLV�DQG�LWV�DSSOLFDWLRQ�

WR�ODQG�DSSURSULDWLRQ�RI�LQWHUQDWLRQDO�WUDGH�DFWLYLWLHV��(FRORJLFDO�(FRQRPLFV���������SS��������

6XK��6�������D�� ,QGXVWULDO�HFRORJ\�DQG�LQSXW�RXWSXW�HFRQRPLFV��$Q�LQWURGXFWLRQ��(FRQRPLF�
6\VWHPV�5HVHDUFK���������SS�����������

6XK�� 6��� ����E�� 7KHRU\� RI� PDWHULDOV� DQG� HQHUJ\� IORZ� DQDO\VLV� LQ� HFRORJ\� DQG� HFRQRPLFV��

(FRORJLFDO�0RGHOOLQJ������������SS�����������

6XK��6�������F��'HYHORSLQJ�D�VHFWRUDO�HQYLURQPHQWDO�GDWDEDVH�IRU�LQSXW�RXWSXW�DQDO\VLV��7KH�

FRPSUHKHQVLYH�HQYLURQPHQWDO�GDWD�DUFKLYH�RI� WKH�86��(FRQRPLF�6\VWHPV�5HVHDUFK���� �����
SS�����������

6XK�� 6��� ����D�� 5HSO\�� 'RZQVWUHDP� FXW�RIIV� LQ� LQWHJUDWHG� K\EULG� OLIH�F\FOH� DVVHVVPHQW��

(FRORJLFDO�(FRQRPLFV���������SS��������

6XK�� 6��� ����E�� $UH� VHUYLFHV� EHWWHU� IRU� FOLPDWH� FKDQJH"�� (QYLURQPHQWDO� 6FLHQFH� DQG�
7HFKQRORJ\����������SS�������������

6XK��6���������+DQGERRN�RI�LQSXW�RXWSXW�HFRQRPLFV�LQ�LQGXVWULDO�HFRORJ\��(FR�HIILFLHQF\�LQ�

LQGXVWU\�DQ�VFLHQFH�����6SULQJHU���

6XK�� 6���+XSSHV��*��� ������0LVVLQJ� LQYHQWRU\� HVWLPDWLRQ� WRRO� XVLQJ� H[WHQGHG� LQSXW�RXWSXW�

DQDO\VLV��,QWHUQDWLRQDO�-RXUQDO�RI�/LIH�&\FOH�$VVHVVPHQW��������SS�����������

6XK��6���+XSSHV��*���������0HWKRGV�IRU�OLIH�F\FOH�LQYHQWRU\�RI�D�SURGXFW��-RXUQDO�RI�&OHDQHU�

3URGXFWLRQ���������SS�����������

6XK��6���/HQ]HQ��0���7UHORDU��*�-���+RQGR��+���+RUYDWK��$���+XSSHV��*���-ROOLHW��2���.ODQQ��

8��� .UHZLWW�� :��� 0RULJXFKL�� <��� 0XQNVJDDUG�� -��� 1RUULV�� *��� ������ 6\VWHP� %RXQGDU\�
6HOHFWLRQ�LQ�/LIH�&\FOH�,QYHQWRULHV�8VLQJ�+\EULG�$SSURDFKHV���(QYLURQPHQWDO�6FLHQFH�DQG�

7HFKQRORJ\���������SS������������

7DUDQFyQ��0�È���GHO�5L�R��3�������D��&2��HPLVVLRQV�DQG�LQWHUVHFWRUDO�OLQNDJHV��7KH�FDVH�RI�

6SDLQ��(QHUJ\�3ROLF\���������SS�������������

7DUDQFyQ�� 0�È��� GHO� 5L�R�� 3��� ����E�� 6WUXFWXUDO� IDFWRUV� DIIHFWLQJ� ODQG�WUDQVSRUW� &2��
HPLVVLRQV��$�(XURSHDQ�FRPSDULVRQ��7UDQVSRUWDWLRQ�5HVHDUFK�3DUW�'�����SS�����������

7DUDQFyQ�� 0�È��� GHO� 5L�R�� 3��� ����F�� $� FRPELQHG� LQSXW�RXWSXW� DQG� VHQVLWLYLW\� DQDO\VLV�

DSSURDFK�WR�DQDO\VH�VHFWRU�OLQNDJHV�DQG�&2��HPLVVLRQV��(QHUJ\�(FRQRPLFV���������SS������

�����

7DUDQFyQ�� 0�È��� GHO� 5L�R�� 3��� $OELQaDQD�� )�&��� ������ 7UDFNLQJ� WKH� JHQHDORJ\� RI� &2��
HPLVVLRQV� LQ� WKH� HOHFWULFLW\� VHFWRU�� $Q� LQWHUVHFWRUDO� DSSURDFK� DSSOLHG� WR� WKH� 6SDQLVK� FDVH��

(QHUJ\�3ROLF\���������SS�������������

7KL� $QK� 7X\HW�� 1��� ,VKLKDUD�� .�1��� ������ $QDO\VLV� RI� FKDQJLQJ� KLGGHQ� HQHUJ\� IORZ� LQ�

9LHWQDP��(QHUJ\�3ROLF\����������SS�������������

7LZDUL��3���������$Q�DQDO\VLV�RI�VHFWRUDO�HQHUJ\�LQWHQVLW\�LQ�,QGLD��(QHUJ\�3ROLF\����������SS��

���������

7MDKMDGL�� %��� 6FKD�IHU�� '��� 5DGHUPDFKHU�� :��� +R�K�� +��� ������ 0DWHULDO� DQG� HQHUJ\� IORZ�

DFFRXQWLQJ� LQ�*HUPDQ\� ��'DWD� EDVH� IRU� DSSO\LQJ� WKH� QDWLRQDO� DFFRXQWLQJ�PDWUL[� LQFOXGLQJ�
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HQYLURQPHQWDO�DFFRXQWV�FRQFHSW��6WUXFWXUDO�&KDQJH�DQG�(FRQRPLF�'\QDPLFV���������SS�����

����

7UHORDU��*�-���������([WUDFWLQJ�HPERGLHG�HQHUJ\�SDWKV�IURP�LQSXW�RXWSXW�WDEOHV��WRZDUGV�DQ�

LQSXW�RXWSXW�EDVHG� K\EULG� HQHUJ\� DQDO\VLV�PHWKRG��(FRQRPLF�6\VWHPV�5HVHDUFK� �� ����� SS��

���������

7XNNHU�� $��� -DQVHQ�� %��� ������ (QYLURQPHQWDO� LPSDFWV� RI� SURGXFWV�� $� GHWDLOHG� UHYLHZ� RI�

VWXGLHV��-RXUQDO�RI�,QGXVWULDO�(FRORJ\���������SS�����������

7XNNHU��$���3ROLDNRY��(���+HLMXQJV��5���+DZNLQV��7�5��1HXZDKO��)���5XHGD�&DQWXFKH��-�0���

*LOMXP�� 6��� 0ROO�� 6��� 2RVWHUKDYHQ�� -��� %RXZPHHVWHU�� 0��� ������ 7RZDUGV� D� JOREDO� PXOWL�

UHJLRQDO�HQYLURQPHQWDOO\�H[WHQGHG�LQSXW�RXWSXW�GDWDEDVH��(FRORJLFDO�(FRQRPLFV���������SS��
�����������

7XUQHU�� .�5��� /HQ]HQ�� 0��� :LHGPDQQ�� 7�2��� %DUUHWW�� -�5��� ������ ([DPLQLQJ� WKH� JOREDO�

HQYLURQPHQWDO� LPSDFW� RI� UHJLRQDO� FRQVXPSWLRQ� DFWLYLWLHV� �� 3DUW� ��� $� WHFKQLFDO� QRWH� RQ�

FRPELQLQJ�LQSXW�RXWSXW�DQG�HFRORJLFDO�IRRWSULQW�DQDO\VLV��(FRORJLFDO�(FRQRPLFV���������SS��
�������

8]XQR]��0���$NFD\��<���(VHQJXQ��.���������(QHUJ\�LQSXW�RXWSXW�DQDO\VLV�RI�6XQIORZHU�6HHG�

�+HOLDQWKXV� DQQXXV� /��� 2LO� LQ� 7XUNH\�� (QHUJ\� 6RXUFHV�� 3DUW� %�(FRQRPLFV�� 3ODQQLQJ� DQG�

3ROLF\��������SS�����������

YDQ�(QJHOHQEXUJ��%�&�:���YDQ�5RVVXP��7�)�0���%ORN��.���9ULQJHU��.���������&DOFXODWLQJ�WKH�
HQHUJ\�UHTXLUHPHQWV�RI�KRXVHKROG�SXUFKDVHV��$�SUDFWLFDO�VWHS�E\�VWHS�PHWKRG��(QHUJ\�3ROLF\�

��������SS�����������

9HOD�]TXH]��(���������$Q�LQSXW�RXWSXW�PRGHO�RI�ZDWHU�FRQVXPSWLRQ��$QDO\VLQJ�LQWHUVHFWRUDO�

ZDWHU�UHODWLRQVKLSV�LQ�$QGDOXVLD��(FRORJLFDO�(FRQRPLFV���������SS�����������

9LFWRU�� 3�$�� ��������3ROOXWLRQ��(FRQRP\� DQG�(QYLURQPHQW��*HRUJH�$OOHQ� DQG�8QZLQ�/WG��

/RQGRQ��

:DFKVPDQQ��8���:RRG��5��� /HQ]HQ��0��� 6FKDHIIHU�� 5��� ������ 6WUXFWXUDO� GHFRPSRVLWLRQ� RI�

HQHUJ\�XVH�LQ�%UD]LO�IURP������WR��������$SSOLHG�(QHUJ\���������SS������������

:DQJ�� +�)�� &KXDQJ�� <�&�� ������ ,1387�287387� 02'(/� )25� (1(5*<� 32/,&<�
(9$/8$7,21���(QHUJ\�V\VWHPV�DQG�SROLF\���������SS���������

:HDOH��0���������(QYLURQPHQWDO�PXOWLSOLHUV�IURP�D�V\VWHP�RI�SK\VLFDO�UHVRXUFH�DFFRXQWLQJ��

6WUXFWXUDO�&KDQJH�DQG�(FRQRPLF�'\QDPLFV��������SS�����������

:HEHU�� &��� 3HUUHOV�� $��� ������ 0RGHOOLQJ� OLIHVW\OH� HIIHFWV� RQ� HQHUJ\� GHPDQG� DQG� UHODWHG�

HPLVVLRQV��(QHUJ\�3ROLF\���������SS�����������

:HEHU��&���6FKQDEO��+���������(QYLURQPHQWDOO\�LPSRUWDQW�LQWHUVHFWRUDO�IORZV��,QVLJKWV�IURP�

PDLQ�FRQWULEXWLRQV�LGHQWLILFDWLRQ�DQG�PLQLPDO�IORZ�DQDO\VLV��(FRQRPLF�6\VWHPV�5HVHDUFK����

�����SS�����������

:HEHU��&�/���������0HDVXULQJ�VWUXFWXUDO�FKDQJH�DQG�HQHUJ\�XVH��'HFRPSRVLWLRQ�RI� WKH�86�
HFRQRP\�IURP������WR�������(QHUJ\�3ROLF\���������SS�������������

:HEHU�� &�/��� 0DWWKHZV�� +�6��� ������ 4XDQWLI\LQJ� WKH� JOREDO� DQG� GLVWULEXWLRQDO� DVSHFWV� RI�

$PHULFDQ�KRXVHKROG�FDUERQ�IRRWSULQW��(FRORJLFDO�(FRQRPLFV�����������SS�����������

:HEHU�� &�/��� 3HWHUV�� *�3��� ������ &OLPDWH� FKDQJH� SROLF\� DQG� LQWHUQDWLRQDO� WUDGH�� 3ROLF\�

FRQVLGHUDWLRQV�LQ�WKH�86��(QHUJ\�3ROLF\���������SS�����������
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:HEHU��&�/���3HWHUV��*�3���*XDQ��'���+XEDFHN��.���������7KH�FRQWULEXWLRQ�RI�&KLQHVH�H[SRUWV�

WR�FOLPDWH�FKDQJH��(QHUJ\�3ROLF\���������SS�������������

:HLQ]HWWHO��-���.RYDQGD��-��������$VVHVVLQJ�VRFLRHFRQRPLF�PHWDEROLVP�WKURXJK�K\EULG� OLIH�

F\FOH�DVVHVVPHQW��7KH�FDVH�RI�WKH�&]HFK�5HSXEOLF��-RXUQDO�RI�,QGXVWULDO�(FRORJ\���������SS��

���������

:HLV]��+���'XFKLQ��)���������3K\VLFDO�DQG�PRQHWDU\�LQSXW�RXWSXW�DQDO\VLV��:KDW�PDNHV�WKH�

GLIIHUHQFH"��(FRORJLFDO�(FRQRPLFV���������SS�����������

:LHGPDQQ�� 7�2��� ����D�� $� ILUVW� HPSLULFDO� FRPSDULVRQ� RI� HQHUJ\� )RRWSULQWV� HPERGLHG� LQ�

WUDGH���05,2�YHUVXV�3/80��(FRORJLFDO�(FRQRPLFV���������SS�������������

:LHGPDQQ�� 7�2��� ����E�� &DUERQ� )RRWSULQW� DQG� LQSXW�RXWSXW� DQDO\VLV� �� $Q� LQWURGXFWLRQ��
(FRQRPLF�6\VWHPV�5HVHDUFK���������SS�����������

:LHGPDQQ�� 7�2��� ����F�� $� UHYLHZ� RI� UHFHQW� PXOWL�UHJLRQ� LQSXW�RXWSXW� PRGHOV� XVHG� IRU�

FRQVXPSWLRQ�EDVHG� HPLVVLRQ� DQG� UHVRXUFH� DFFRXQWLQJ�� (FRORJLFDO� (FRQRPLFV� ��� ����� SS��

���������

:LHGPDQQ��7�2���/HQ]HQ��0���������2Q�WKH�FRQYHUVLRQ�EHWZHHQ�ORFDO�DQG�JOREDO�KHFWDUHV�LQ�

(FRORJLFDO�)RRWSULQW�DQDO\VLV��(FRORJLFDO�(FRQRPLFV���������SS�����������

:LHGPDQQ��7�2���/HQ]HQ��0���%DUUHWW�� -�5��� ������&RPSDQLHV� RQ� WKH� VFDOH� FRPSDULQJ� DQG�

EHQFKPDUNLQJ�WKH�VXVWDLQDELOLW\�SHUIRUPDQFH�RI�EXVLQHVVHV��-RXUQDO�RI�,QGXVWULDO�(FRORJ\����

�����SS�����������

:LHGPDQQ�� 7�2��� /HQ]HQ�� 0��� 7XUQHU�� .��� %DUUHWW�� -�5��� ������ ([DPLQLQJ� WKH� JOREDO�

HQYLURQPHQWDO� LPSDFW� RI� UHJLRQDO� FRQVXPSWLRQ� DFWLYLWLHV� �� 3DUW� ��� 5HYLHZ� RI� LQSXW�RXWSXW�

PRGHOV� IRU� WKH� DVVHVVPHQW� RI� HQYLURQPHQWDO� LPSDFWV� HPERGLHG� LQ� WUDGH�� (FRORJLFDO�

(FRQRPLFV���������SS���������

:LHGPDQQ��7�2���0LQ[��-�&���%DUUHWW��-�5���:DFNHUQDJHO��0�&���������$OORFDWLQJ�HFRORJLFDO�

IRRWSULQWV�WR�ILQDO�FRQVXPSWLRQ�FDWHJRULHV�ZLWK�LQSXW�RXWSXW�DQDO\VLV��(FRORJLFDO�(FRQRPLFV�

��������SS���������

:LHU��0��� ������ 6RXUFHV� RI� FKDQJHV� LQ� HPLVVLRQV� IURP� HQHUJ\�� D� VWUXFWXUDO� GHFRPSRVLWLRQ�

DQDO\VLV��(FRQRPLF�6\VWHPV�5HVHDUFK���������SS����������

:LHU��0���&KULVWRIIHUVHQ��/�%��� -HQVHQ��7�6���3HGHUVHQ��2�*���.HLGLQJ��+���0XQNVJDDUG�� -���

����D�� (YDOXDWLQJ� VXVWDLQDELOLW\� RI� KRXVHKROG� FRQVXPSWLRQ� �� 8VLQJ� '($� WR� DVVHVV�

HQYLURQPHQWDO�SHUIRUPDQFH��(FRQRPLF�6\VWHPV�5HVHDUFK���������SS�����������

:LHU�� 0��� +DVOHU�� %��� ������ $FFRXQWLQJ� IRU� QLWURJHQ� LQ� 'HQPDUN� �� $� VWUXFWXUDO�

GHFRPSRVLWLRQ�DQDO\VLV��(FRORJLFDO�(FRQRPLFV���������SS�����������

:LHU��0���/HQ]HQ��0���0XQNVJDDUG�� -���6PHG��6���������(IIHFWV�RI�KRXVHKROG�FRQVXPSWLRQ�

SDWWHUQV�RQ�&2��UHTXLUHPHQWV��(FRQRPLF�6\VWHPV�5HVHDUFK���������SS�����������

:LOWLQJ�� +�&��� %LHVLRW�� :��� 0ROO�� +�&��� ������ 7UHQGV� LQ� 'XWFK� HQHUJ\� LQWHQVLWLHV� IRU� WKH�

SHULRG������������(QHUJ\����������SS����������

:LOWLQJ��+�&���%LHVLRW��:���0ROO��+�&���������$QDO\]LQJ�SRWHQWLDOV� IRU� UHGXFLQJ� WKH�HQHUJ\�

UHTXLUHPHQW�RI�KRXVHKROGV�LQ�WKH�1HWKHUODQGV��(FRQRPLF�6\VWHPV�5HVHDUFK���������SS������

�����

:LOWLQJ��+�&���)DEHU��$���,GHQEXUJ��$�0���������,QYHVWLJDWLQJ�QHZ�WHFKQRORJLHV�LQ�D�VFHQDULR�

FRQWH[W�� GHVFULSWLRQ� DQG� DSSOLFDWLRQ� RI� DQ� LQSXW�RXWSXW� PHWKRG�� -RXUQDO� RI� &OHDQHU�
3URGXFWLRQ��������6833/������SS�����������



� ���

:LOWLQJ��+�&���9ULQJHU��.���������&DUERQ�DQG�ODQG�XVH�DFFRXQWLQJ� IURP�D�SURGXFHU
V�DQG�D�

FRQVXPHU
V�SHUVSHFWLYH���$Q�HPSLULFDO�H[DPLQDWLRQ�FRYHULQJ�WKH�ZRUOG���(FRQRPLF�6\VWHPV�

5HVHDUFK���������SS�����������

:RRG��5���������6WUXFWXUDO�GHFRPSRVLWLRQ�DQDO\VLV�RI�$XVWUDOLD
V�JUHHQKRXVH�JDV�HPLVVLRQV��

(QHUJ\�3ROLF\����������SS�������������

:RRG��5���'H\��&�-���������$XVWUDOLD
V�FDUERQ�IRRWSULQW��(FRQRPLF�6\VWHPV�5HVHDUFK���������

SS�����������

:RRG��5���/HQ]HQ��0���������$Q�DSSOLFDWLRQ�RI�D�PRGLILHG�HFRORJLFDO�IRRWSULQW�PHWKRG�DQG�

VWUXFWXUDO�SDWK�DQDO\VLV� LQ�D�FRPSDUDWLYH� LQVWLWXWLRQDO� VWXG\� ��/RFDO�(QYLURQPHQW��� �����SS��

���������

:RRG�� 5��� /HQ]HQ��0��� ������ =HUR�YDOXH� SUREOHPV� RI� WKH� ORJDULWKPLF� PHDQ� GLYLVLD� LQGH[�

GHFRPSRVLWLRQ�PHWKRG���(QHUJ\�3ROLF\����������SS��������������

:RRG��5���/HQ]HQ��0�������D��6WUXFWXUDO�SDWK�GHFRPSRVLWLRQ��(QHUJ\�(FRQRPLFV���������SS��

���������

:RRG�� 5��� /HQ]HQ�� 0��� ����E�� $JJUHJDWH� PHDVXUHV� RI� FRPSOH[� HFRQRPLF� VWUXFWXUH� DQG�

HYROXWLRQ�D�UHYLHZ�DQG�FDVH�VWXG\��-RXUQDO�RI�,QGXVWULDO�(FRORJ\���������SS�����������

:RRG�� 5��� /HQ]HQ�� 0��� 'H\�� &�-��� /XQGLH�� 6��� ������ $� FRPSDUDWLYH� VWXG\� RI� VRPH�

HQYLURQPHQWDO� LPSDFWV� RI� FRQYHQWLRQDO� DQG� RUJDQLF� IDUPLQJ� LQ� $XVWUDOLD� �� $JULFXOWXUDO�

6\VWHPV�����������SS������������

:RRG�� 5��� /HQ]HQ�� 0��� )RUDQ�� %��� ������ $� PDWHULDO� KLVWRU\� RI� $XVWUDOLD�� (YROXWLRQ� RI�

PDWHULDO�LQWHQVLW\�DQG�GULYHUV�RI�FKDQJH��-RXUQDO�RI�,QGXVWULDO�(FRORJ\���������SS�����������

:ULJKW��'�-������������*RRG�DQG�VHUYLFHV��DQ�LQSXW�RXWSXW�DQDO\VLV��(QHUJ\�3ROLF\��������SS��

���������

:X��-��+���&KHQ��<��<���+XDQJ��<��+���������7UDGH�SDWWHUQ�FKDQJH�LPSDFW�RQ�LQGXVWULDO�&2��

HPLVVLRQV�LQ�7DLZDQ��(QHUJ\�3ROLF\����������SS�������������

:X��5��+���&KHQ��&�<���������2Q�WKH�DSSOLFDWLRQ�RI� LQSXW�RXWSXW�DQDO\VLV� WR�HQHUJ\� LVVXHV��

(QHUJ\�(FRQRPLFV���������SS���������

:\FNRII��$�:���5RRS��-�0���������7KH�HPERGLPHQW�RI�FDUERQ�LQ� LPSRUWV�RI�PDQXIDFWXUHG�
SURGXFWV�� LPSOLFDWLRQV� IRU� LQWHUQDWLRQDO� DJUHHPHQWV� RQ� JUHHQKRXVH� JDV� HPLVVLRQV�� (QHUJ\�

3ROLF\���������SS�����������

;X�� <��� =KDQJ�� 7��� ������ $� QHZ� DSSURDFK� WR� PRGHOLQJ� ZDVWH� LQ� SK\VLFDO� LQSXW�RXWSXW�

DQDO\VLV��(FRORJLFDO�(FRQRPLFV����������SS�������������

<DEH�� 1��� ������ $Q� DQDO\VLV� RI� &2�� HPLVVLRQV� RI� -DSDQHVH� LQGXVWULHV� GXULQJ� WKH� SHULRG�
EHWZHHQ������DQG�������(QHUJ\�3ROLF\���������SS�����������

<DPDNDZD�� $��� 3HWHUV�� *�3��� ������ 8VLQJ� WLPH�VHULHV� WR� PHDVXUH� XQFHUWDLQW\� LQ�

HQYLURQPHQWDO�LQSXW�RXWSXW�DQDO\VLV��(FRQRPLF�6\VWHPV�5HVHDUFK���������SS�����������

=KDQJ��<��� ������ 6WUXFWXUDO� GHFRPSRVLWLRQ� DQDO\VLV� RI� VRXUFHV� RI� GHFDUERQL]LQJ� HFRQRPLF�
GHYHORSPHQW�LQ�&KLQD�������������(FRORJLFDO�(FRQRPLFV�����������SS��������������

�

�

�
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$SSHQGL[�$��7KH�����DUWLFOHV�LQ�WKH�((�,2�GDWDEDVH�

�

7LWOH� 5HIHUHQFH� -RXUQDO�
7KH�FDUERQ�FRQWHQW�RI�-DSDQ�86�WUDGH��� $FNHUPDQ��)��HW�DO�������� (QHUJ\�3ROLF\�
,QSXW�RXWSXW�DQDO\VLV�RI�HQHUJ\�UHTXLUHPHQWV��$Q�DSSOLFDWLRQ�WR�
WKH�6FRWWLVK�HFRQRP\�LQ��������

$O�$OL��+�0�������� (QHUJ\�(FRQRPLFV�

$QDO\VLQJ�PDWHULDOV�DQG�HQHUJ\�IORZV�LQ�DQ�LQGXVWULDO�GLVWULFW�
XVLQJ�DQ�HQWHUSULVH�LQSXW�RXWSXW�PRGHO���

$OELQR��9��HW�DO�������� (FRQRPLF�6\VWHPV�
5HVHDUFK�

&RPSDULVRQ�RI�HQHUJ\�LQWHQVLWLHV�LQ�(XURSHDQ�8QLRQ�FRXQWULHV��
5HVXOWV�RI�D�VWUXFWXUDO�GHFRPSRVLWLRQ�DQDO\VLV���

$OFiQWDUD��9��DQG�'XDUWH��5�������� (QHUJ\�3ROLF\�

�.H\��VHFWRUV�LQ�ILQDO�HQHUJ\�FRQVXPSWLRQ��$Q�LQSXW�RXWSXW�
DSSOLFDWLRQ�WR�WKH�6SDQLVK�FDVH���

$OFiQWDUD��9��DQG�3DGLOOD��(�������� (QHUJ\�3ROLF\�

,QSXW�RXWSXW�VXEV\VWHPV�DQG�SROOXWLRQ��$Q�DSSOLFDWLRQ�WR�WKH�
VHUYLFH�VHFWRU�DQG�&2��HPLVVLRQV�LQ�6SDLQ���

$OFiQWDUD��9��DQG�3DGLOOD��(�������� (FRORJLFDO�(FRQRPLFV�

(QHUJ\�DQG�&2��HPLVVLRQV�LQ�6SDLQ��0HWKRGRORJ\�RI�DQDO\VLV�
DQG�VRPH�UHVXOWV�IRU�������������

$OFiQWDUD��9��DQG�5RFD��-�������� (QHUJ\�(FRQRPLFV�

$�WKUHH�SHUVSHFWLYH�YLHZ�RI�JUHHQKRXVH�JDV�HPLVVLRQ�
UHVSRQVLELOLWLHV�LQ�1HZ�=HDODQG���

$QGUHZ��5��DQG�)RUJLH��9�(�������� (FRORJLFDO�(FRQRPLFV�

$SSUR[LPDWLRQ�DQG�UHJLRQDO�DJJHUJDWLRQ�LQ�WKH�PXOWL�UHJLRQDO�
LQSXW�RXWSXW�DQDO\VLV�IRU�QDWLRQDO�FDUERQ�IRRWSULQW�DFFRXQWLQJ�

$QGUHZ��5��HW�DO�������� (FRQRPLF�6\VWHPV�
5HVHDUFK�

7KH�/HRQWLHI�3ROOXWLRQ�PRGHO��$�V\VWHPDWLF�IRUPXODWLRQ� $UURXV��-�������� (FRQRPLF�6\VWHPV�
5HVHDUFK�

,QWHUQDWLRQDO�WUDGH�DQG�WKH�
HFRORJLFDO�EDODQFH�RI�SD\PHQWV
��� $WNLQVRQ��*��DQG�+DPLOWRQ��.�������� 5HVRXUFHV�3ROLF\�
3URGXFWLRQ��&RQVXPSWLRQ��DQG�([WHUQDOLWLHV� $\UHV��5�8��DQG�.QHHVH��$�9�������� $PHULFDQ�(FRQRPLF�

5HYLHZ�
7KH�HIIHFWV�RI�HQYLURQPHQWDO�ILVFDO�UHIRUP�LQ�*HUPDQ\��$�
VLPXODWLRQ�VWXG\���

%DFK��6��HW�DO�������� (QHUJ\�3ROLF\�

$QDO\VLV�DQG�IRUHFDVW�RI�WKH�VWDWH�RI�HQYLURQPHQWDO�SURWHFWLRQ�LQ�
5XVVLD��$�'\QDPLF�,QSXW�2XWSXW�0RGHO���

%DUDQRY��$�2��HW�DO�������� (QYLURQPHQWDO�DQG�
5HVRXUFH�(FRQRPLFV�

$VVHVVLQJ�WKH�HQHUJ\�LQWHQVLWLHV�RI�LPSRUWV��� %DWWMHV��-�-��HW�DO�������� (QHUJ\�(FRQRPLFV�
(QHUJ\�DQG�RXWSXW�LPSOLFDWLRQV�RI�LQFRPH�UHGLVWULEXWLRQ�LQ�
%UD]LO���

%HKUHQV��$�������� (QHUJ\�(FRQRPLFV�

'HVFULSWLRQ�DQG�DSSOLFDWLRQ�RI�WKH�($3�FRPSXWHU�SURJUDP�IRU�
FDOFXODWLQJ�OLIH�F\FOH�HQHUJ\�XVH�DQG�JUHHQKRXVH�JDV�HPLVVLRQV�
RI�KRXVHKROG�FRQVXPSWLRQ�LWHPV�

%HQGHUV��5�0�-��HW�DO�������� ,QWHUQDWLRQDO�-RXUQDO�RI�
(QYLURQPHQW�DQG�3ROOXWLRQ�

(QYLURQPHQWDO�DVVHVVPHQW�RI�WZR�ZDVWH�LQFLQHUDWLRQ�VWUDWHJLHV�
IRU�&HQWUDO�1RUZD\���

%HUJVGDO��+��HW�DO�������� ,QWHUQDWLRQDO�-RXUQDO�RI�/LIH�
&\FOH�$VVHVVPHQW�

&RQVLGHULQJ�WKH�HIIHFWV�RI�LPSUHFLVLRQ�DQG�XQFHUWDLQW\�LQ�
HFRORJLFDO�IRRWSULQW�HVWLPDWLRQ��$Q�DSSURDFK�LQ�D�IX]]\�
HQYLURQPHQW���

%H\QRQ��0�-��DQG�0XQGD\��0�������� (FRORJLFDO�(FRQRPLFV�

1HZ�PHWKRGRORJ\�IRU�WKH�HFRORJLFDO�IRRWSULQW�ZLWK�DQ�
DSSOLFDWLRQ�WR�WKH�1HZ�=HDODQG�HFRQRP\���

%LFNQHOO��.�%��HW�DO�������� (FRORJLFDO�(FRQRPLFV�

'LVWULEXWLRQ�RI�WKH�JHQHUDWLRQ�RI�DLU�SROOXWLRQ��� %LQJKDP��7�+��HW�DO�������� -RXUQDO�RI�(QYLURQPHQWDO�
(FRQRPLFV�DQG�
0DQDJHPHQW�

(PERGLHG�HQHUJ\�DQDO\VLV�DQG�(0(5*<�DQDO\VLV��$�
FRPSDUDWLYH�YLHZ���

%URZQ��0�7��DQG�+HUHQGHHQ��5�$���
�����

(FRORJLFDO�(FRQRPLFV�

7KH�HQHUJ\�FRVW�RI�JRRGV�DQG�VHUYLFHV��� %XOODUG�,,,��&�:��DQG�+HUHQGHHQ��
5�$��������

(QHUJ\�3ROLF\�

&RPSRVLWLRQ�RI�JUHHQKRXVH�JDV�HPLVVLRQV�LQ�6SDLQ��$Q�LQSXW�
RXWSXW�DQDO\VLV���

%XWQDU��,��DQG�/ORS��0�������� (FRORJLFDO�(FRQRPLFV�

(PSLULFDO�UHODWLRQVKLSV�EHWZHHQ�WKH�HQHUJ\�DQG�LQIRUPDWLRQ�
VHJPHQWV�RI�WKH�86�HFRQRP\��$Q�LQSXW�RXWSXW�DSSURDFK���

&DPSRV�0DFKDGR��$��DQG�0LOOHU��
5�(��������

(QHUJ\�3ROLF\�

(QYLURQPHQWDO�DFFRXQWLQJ�RI�HFR�LQQRYDWLRQV�WKURXJK�
HQYLURQPHQWDO�LQSXW�RXWSXW�DQDO\VLV��7KH�FDVH�RI�K\GURJHQ�DQG�
IXHO�FHOOV�EXVHV���

&DQWRQR��6��HW�DO�������� (FRQRPLF�6\VWHPV�
5HVHDUFK�

7RWDO�HPERGLHG�HQHUJ\�UHTXLUHPHQWV�DQG�LWV�GHFRPSRVLWLRQ�LQ�
&KLQD
V�DJULFXOWXUDO�VHFWRU���

&DR��6��HW�DO�������� (FRORJLFDO�(FRQRPLFV�
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$SSO\LQJ�SK\VLFDO�LQSXW�RXWSXW�WDEOHV�RI�HQHUJ\�WR�HVWLPDWH�WKH�
HQHUJ\�HFRORJLFDO�IRRWSULQW��(()��RI�*DOLFLD��1:�6SDLQ����

&DUEDOOR�3HQHOD��$��DQG�6HEDVWLiQ�
9LOODVDQWH��&��������

(QHUJ\�3ROLF\�

,QSXW�FRPSRVLWLRQ�DQG�WKH�HQHUJ\�RXWSXW�UDWLR��� &DVOHU��6�'��DQG�$IUDVLDEL��$�������� 6WUXFWXUDO�&KDQJH�DQG�
(FRQRPLF�'\QDPLFV�

(FRQRPLF�VWUXFWXUH��IXHO�FRPEXVWLRQ��DQG�SROOXWLRQ�HPLVVLRQV��� &DVOHU��6�'��DQG�%ODLU��3�'�������� (FRORJLFDO�(FRQRPLFV�
5HDGMXVWPHQW�SRWHQWLDOV�LQ�LQGXVWULDO�HQHUJ\�HIILFLHQF\�DQG�
VWUXFWXUH���

&DVOHU��6�'��DQG�+DQQRQ��%�0�������� -RXUQDO�RI�(QYLURQPHQWDO�
(FRQRPLFV�DQG�
0DQDJHPHQW�

&DUERQ�GLR[LGH�HPLVVLRQV�LQ�WKH�8�6��HFRQRP\��$�VWUXFWXUDO�
GHFRPSRVLWLRQ�DQDO\VLV���

&DVOHU��6�'��DQG�5RVH��$�������� (QYLURQPHQWDO�DQG�
5HVRXUFH�(FRQRPLFV�

(QHUJ\�LQSXW�RXWSXW�DQDO\VLV��$�VLPSOH�JXLGH��� &DVOHU��6�'��DQG�:LOEXU��6�������� 5HVRXUFHV�DQG�(QHUJ\�
'2//$5��(1(5*<��$1'�/$%25�&267�',))(5(17,$/6�
,1�/($'('�96��81/($'('�*$62/,1(����

&DVOHU��6�'��HW�DO�������� (QHUJ\�V\VWHPV�DQG�SROLF\�

'HFRPSRVLQJ�FKDQJH�LQ�HQHUJ\�LQSXW�RXWSXW�FRHIILFLHQWV��� &DVOHU��6�'��HW�DO�������� 5HVRXUFHV�DQG�(QHUJ\�
&255(&7,1*�,1387�287387�&2()),&,(176�)25�
&$3,7$/�'(35(&,$7,21����

&DVOHU��6�'�������� (QHUJ\�V\VWHPV�DQG�SROLF\�

%XGJHW�UHDOORFDWLRQ�DQG�WKH�SHDFH�GLYLGHQG��HQHUJ\�DQG�SROOXWLRQ�
WUDGHRIIV���

&DVOHU��6�'�������� (QHUJ\�3ROLF\�

:K\�GRHV�HQHUJ\�LQWHQVLW\�IOXFWXDWH�LQ�&KLQD"��� &KDL��-��HW�DO�������� (QHUJ\�3ROLF\�
6WUXFWXUDO�GHFRPSRVLWLRQ�RI�LQGXVWULDO�&2��HPLVVLRQ�LQ�7DLZDQ��
$Q�LQSXW�RXWSXW�DSSURDFK���

&KDQJ��<�)��DQG�/LQ��6�-�������� (QHUJ\�3ROLF\�

&RPSUHKHQVLYH�HYDOXDWLRQ�RI�LQGXVWULDO�&2��HPLVVLRQ�������
������LQ�7DLZDQ�E\�LQSXW�RXWSXW�VWUXFWXUDO�GHFRPSRVLWLRQ���

&KDQJ��<�)��HW�DO�������� (QHUJ\�3ROLF\�

$�VWUXFWXUDO�GHFRPSRVLWLRQ�DQDO\VLV�RI�FKDQJHV�LQ�HQHUJ\�
GHPDQG�LQ�7DLZDQ������������

&KHQ��&�<��DQG�5RVH��$�������� (QHUJ\�-RXUQDO�

6RXUFHV�RI�FKDQJH�LQ�LQGXVWULDO�HOHFWULFLW\�XVH�LQ�WKH�7DLZDQ�
HFRQRP\��������������

&KHQ��&�<��DQG�:X��5��+�������� (QHUJ\�(FRQRPLFV�

,QGXVWULDO�VWUXFWXUH�DQG�VRXUFH�RI�FDUERQ�GLR[LGH�HPLVVLRQV�LQ�
(DVW�$VLD��(VWLPDWLRQ�DQG�FRPSDULVRQ���

&KXQJ��+��6�������� (QHUJ\�DQG�(QYLURQPHQW�

(QHUJ\�UHTXLUHPHQWV�RI�KRXVHKROGV�LQ�%UD]LO�� &RKHQ��&��HW�DO�������� (QHUJ\�3ROLF\�
(QHUJ\�UHTXLUHPHQWV�RI�KRXVHKROGV�LQ�%UD]LO��� &RKHQ��&��HW�DO�������� (QHUJ\�3ROLF\�
7KH�HQYLURQPHQWDO�LPSDFWV�RI�FRQVXPSWLRQ�DW�D�VXEQDWLRQDO�
OHYHO��7KH�HFRORJLFDO�IRRWSULQW�RI�&DUGLII���

&ROOLQV��$��HW�DO�������� -RXUQDO�RI�,QGXVWULDO�
(FRORJ\�

$�QRWH�RQ�HQHUJ\�UHTXLUHPHQWV�&DOFXODWLRQV�XVLQJ�WKH������DQG�
�����8.�LQSXW�RXWSXW�WDEOHV���

&RPPRQ��0�6��DQG�0F3KHUVRQ��3���
�����

(QHUJ\�3ROLF\�

$FFRXQWLQJ�IRU�FKDQJHV�LQ�$XVWUDOLDQ�FDUERQ�GLR[LGH�HPLVVLRQV��� &RPPRQ��0�6��DQG�6DOPD��8�������� (QHUJ\�(FRQRPLFV�
(PERGLHG�HQHUJ\�DQG�HFRQRPLF�YDOXH�LQ�WKH�8QLWHG�6WDWHV�
HFRQRP\�������������DQG��������

&RVWDQ]D��5��DQG�+HUHQGHHQ��5�$���
�����

5HVRXUFHV�DQG�(QHUJ\�

*HQHUDOL]HG�)LVKHU�LQGH[�RU�6LHJHO�6KDSOH\�GHFRPSRVLWLRQ"��� GH�%RHU��3�������� (QHUJ\�(FRQRPLFV�
$�VWUXFWXUDO�GHFRPSRVLWLRQ�DQDO\VLV�RI�SROOXWLRQ�LQ�WKH�
1HWKHUODQGV���

'H�+DDQ��0�������� (FRQRPLF�6\VWHPV�
5HVHDUFK�

,QWHUQDWLRQDO�FRPSDULVRQV�RI�GRPHVWLF�HQHUJ\�FRQVXPSWLRQ��� GH�1RRLM��0��HW�DO�������� (QHUJ\�(FRQRPLFV�
7KUHH�VWUDWHJLHV�WR�RYHUFRPH�WKH�OLPLWDWLRQV�RI�OLIH�F\FOH�
DVVHVVPHQW���

'H�8GR�+DHV��+�$��HW�DO�������� -RXUQDO�RI�,QGXVWULDO�
(FRORJ\�

6XVWDLQDEOH�HFRQRPLF�VWUXFWXUHV��� 'HOOLQN��5��HW�DO�������� (FRORJLFDO�(FRQRPLFV�
7KH�HQHUJ\�FRVW�RI�JRRGV�DQG�VHUYLFHV�LQ�WKH�)HGHUDO�5HSXEOLF�RI�
*HUPDQ\���

'HQWRQ��5�9�������� (QHUJ\�3ROLF\�

$Q�HPSLULFDO�H[DPLQDWLRQ�RI�WKH�SROOXWLRQ�KDYHQ�K\SRWKHVLV�IRU�
,QGLD��7RZDUGV�D�JUHHQ�/HRQWLHI�SDUDGR["���

'LHW]HQEDFKHU��(��DQG�
0XNKRSDGK\D\��.��������

(QYLURQPHQWDO�DQG�
5HVRXUFH�(FRQRPLFV�

0L[LQJ�RLO�DQG�ZDWHU"�8VLQJ�K\EULG�LQSXW�RXWSXW�WDEOHV�LQ�D�
VWUXFWXUDO�GHFRPSRVLWLRQ�DQDO\VLV���

'LHW]HQEDFKHU��(��DQG�6WDJH��-�������� (FRQRPLF�6\VWHPV�
5HVHDUFK�

:DVWH�WUHDWPHQW�LQ�SK\VLFDO�LQSXW�RXWSXW�DQDO\VLV��� 'LHW]HQEDFKHU��(�������� (FRORJLFDO�(FRQRPLFV�
$�G\QDPLF�/HRQWLHI�PRGHO�ZLWK�QRQ�UHQHZDEOH�UHVRXUFHV��� 'RERV��,��DQG�)ORULVND��$�������� (FRQRPLF�6\VWHPV�

5HVHDUFK�
7KH�FDUERQ�IRRWSULQW�RI�8.�KRXVHKROGV������������$�VRFLR�
HFRQRPLFDOO\�GLVDJJUHJDWHG��TXDVL�PXOWL�UHJLRQDO�LQSXW�RXWSXW�
PRGHO���

'UXFNPDQ��$��DQG�-DFNVRQ��7�������� (FRORJLFDO�(FRQRPLFV�

0HDVXULQJ�SURJUHVV�WRZDUGV�FDUERQ�UHGXFWLRQ�LQ�WKH�8.��� 'UXFNPDQ��$��HW�DO�������� (FRORJLFDO�(FRQRPLFV�
:DWHU�XVH�LQ�WKH�6SDQLVK�HFRQRP\��$Q�LQSXW�RXWSXW�DSSURDFK��� 'XDUWH��5��HW�DO�������� (FRORJLFDO�(FRQRPLFV�
3URVSHFWV�IRU�WKH�UHF\FOLQJ�RI�SODVWLFV�LQ�WKH�8QLWHG�6WDWHV��� 'XFKLQ��)��DQG�/DQJH��*��0�������� 6WUXFWXUDO�&KDQJH�DQG�
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(FRQRPLF�'\QDPLFV�
,QGXVWULDO�LQSXW�RXWSXW�DQDO\VLV��,PSOLFDWLRQV�IRU�LQGXVWULDO�
HFRORJ\���

'XFKLQ��)�������� 3URFHHGLQJV�RI�WKH�1DWLRQDO�
$FDGHP\�RI�6FLHQFHV�RI�WKH�
8QLWHG�6WDWHV�RI�$PHULFD�

6XVWDLQDEOH�FRQVXPSWLRQ�RI�IRRG��$�IUDPHZRUN�IRU�DQDO\]LQJ�
VFHQDULRV�DERXW�FKDQJHV�LQ�GLHWV���

'XFKLQ��)�������� -RXUQDO�RI�,QGXVWULDO�
(FRORJ\�

:KDW�HQYLURQPHQWDO�SUHVVXUHV�DUH�D�UHJLRQ
V�LQGXVWULHV�
UHVSRQVLEOH�IRU"�$�PHWKRG�RI�DQDO\VLV�ZLWK�GHVFULSWLYH�LQGLFHV�
DQG�LQSXW�RXWSXW�PRGHOV���

(GHU��3��DQG�1DURGRVODZVN\��0�������� (FRORJLFDO�(FRQRPLFV�

,QWHQVLWLHV�RI�HQHUJ\�XVDJH�DQ�LQWHUQDWLRQDO�DQG�LQWHUWHPSRUDO�
FRPSDULVRQ���

(GZDUGV��5��DQG�3DULNK��$�������� (QHUJ\�3ROLF\�

$Q�LOOXVWUDWLYH�DSSOLFDWLRQ�RI�WKH�&5,7,1&�IUDPHZRUN�WR�WKH�
8.���

(NLQV��3��DQG�6LPRQ��6�������� (FRORJLFDO�(FRQRPLFV�

(QYLURQPHQWDO�DVVHVVPHQW�RI�6ZHGLVK�DJULFXOWXUH��� (QJVWUR�P��5��HW�DO�������� (FRORJLFDO�(FRQRPLFV�
([SORULQJ�WHFKQR�HFRQRPLF�VFHQDULRV�LQ�DQ�LQSXW�RXWSXW�PRGHO� )DEHU��$��HW�DO�������� )XWXUHV�
8VLQJ�FRPSRVLWLRQ�RI�ODQG�PXOWLSOLHU�WR�HVWLPDWH�HFRORJLFDO�
IRRWSULQWV�DVVRFLDWHG�ZLWK�SURGXFWLRQ�DFWLYLW\���

)HUQJ��-��-�������� (FRORJLFDO�(FRQRPLFV�

7RZDUG�D�VFHQDULR�DQDO\VLV�IUDPHZRUN�IRU�HQHUJ\�IRRWSULQWV��� )HUQJ��-��-�������� (FRORJLFDO�(FRQRPLFV�
$OORFDWLQJ�WKH�UHVSRQVLELOLW\�RI�&2��RYHU�HPLVVLRQV�IURP�WKH�
SHUVSHFWLYHV�RI�EHQHILW�SULQFLSOH�DQG�HFRORJLFDO�GHILFLW���

)HUQJ��-��-�������� (FRORJLFDO�(FRQRPLFV�

/RFDO�VXVWDLQDEOH�\LHOG�DQG�HPERGLHG�UHVRXUFHV�LQ�HFRORJLFDO�
IRRWSULQW�DQDO\VLV���$�FDVH�VWXG\�RQ�WKH�UHTXLUHG�SDGG\�ILHOG�LQ�
7DLZDQ���

)HUQJ��-��-�������� (FRORJLFDO�(FRQRPLFV�

+XPDQ�IUHVKZDWHU�GHPDQG�IRU�HFRQRPLF�DFWLYLW\�DQG�HFRV\VWHPV�
LQ�7DLZDQ���

)HUQJ��-��-�������� (QYLURQPHQWDO�
0DQDJHPHQW�

$SSO\LQJ�LQSXW�RXWSXW�DQDO\VLV�WR�VFHQDULR�DQDO\VLV�RI�HFRORJLFDO�
IRRWSULQWV���

)HUQJ��-��-�������� (FRORJLFDO�(FRQRPLFV�

7KH�XVH�RI�(,2�/&$�LQ�DVVHVVLQJ�QDWLRQDO�HQYLURQPHQWDO�
SROLFLHV�XQGHU�WKH�.\RWR�3URWRFRO��7KH�3RUWXJXHVH�HFRQRP\���

)HUUmR��3��DQG�1KDPELX��-�������� ,QWHUQDWLRQDO�-RXUQDO�RI�
7HFKQRORJ\��3ROLF\�DQG�
0DQDJHPHQW�

,QWHJUDWLQJ�VXVWDLQDEOH�FKDLQ�PDQDJHPHQW�ZLWK�WULSOH�ERWWRP�OLQH�
DFFRXQWLQJ���

)RUDQ��%��HW�DO�������� (FRORJLFDO�(FRQRPLFV�

,QWURGXFWLRQ��,QSXW�RXWSXW�DQG�WKH�HQYLURQPHQW� )RUVVHOO��2��DQG�3ROHQVNH��.�5�������� (FRQRPLF�6\VWHPV�
5HVHDUFK�

7KH�JHQHUDWLRQ�RI�UHVLGXDO�IORZV�LQ�1RUZD\��DQ�LQSXW�RXWSXW�
DSSURDFK���

)¡UVXQG��)�5��DQG�6WU¡P��6�������� -RXUQDO�RI�(QYLURQPHQWDO�
(FRQRPLFV�DQG�
0DQDJHPHQW�

$�0L\D]DZD�DQDO\VLV�RI�LQWHUDFWLRQV�EHWZHHQ�SROOXWLQJ�DQG�QRQ�
SROOXWLQJ�VHFWRUV���

)ULW]��2�0��HW�DO�������� 6WUXFWXUDO�&KDQJH�DQG�
(FRQRPLF�'\QDPLFV�

7UDGH�OLEHUDOL]DWLRQ�DQG�SROOXWLRQ��DQ�LQSXW�RXWSXW�VWXG\�RI�
FDUERQ�GLR[LGH�HPLVVLRQV�LQ�0H[LFR���

*DOH�,9��/�5�������� (FRQRPLF�6\VWHPV�
5HVHDUFK�

$�FRQVLVWHQW�LQSXW�RXWSXW�IRUPXODWLRQ�RI�VKDUHG�SURGXFHU�DQG�
FRQVXPHU�UHVSRQVLELOLW\���

*DOOHJR��%��DQG�/HQ]HQ��0�������� (FRQRPLF�6\VWHPV�
5HVHDUFK�

:K\�KDV�WKH�HQHUJ\�RXWSXW�UDWLR�IDOOHQ�LQ�&KLQD"��� *DUEDFFLR��5�)��HW�DO�������� (QHUJ\�-RXUQDO�
7UDGLQJ�DZD\�GDPDJH��4XDQWLI\LQJ�HQYLURQPHQWDO�OHDNDJH�
WKURXJK�FRQVXPSWLRQ�EDVHG��OLIH�F\FOH�DQDO\VLV���

*KHUWQHU��'�$��DQG�)ULSS��0�������� (FRORJLFDO�(FRQRPLFV�

$OWHUQDWLYH�DSSURDFKHV�RI�SK\VLFDO�LQSXW�RXWSXW�DQDO\VLV�WR�
HVWLPDWH�SULPDU\�PDWHULDO�LQSXWV�RI�SURGXFWLRQ�DQG�FRQVXPSWLRQ�
DFWLYLWLHV���

*LOMXP��6��DQG�+XEDFHN��.�������� (FRQRPLF�6\VWHPV�
5HVHDUFK�

%H\RQG�WKH�VLPSOH�PDWHULDO�EDODQFH��$�UHSO\�WR�6DQJZRQ�6XK
V�
QRWH�RQ�SK\VLFDO�LQSXW�RXWSXW�DQDO\VLV���

*LOMXP��6��HW�DO�������� (FRORJLFDO�(FRQRPLFV�

$Q�LQWHULQGXVWU\�DQDO\VLV�RI�VWUXFWXUDO�FKDQJH�DQG�HQHUJ\�XVH�
OLQNDJHV�LQ�WKH�6DVNDWFKHZDQ�HFRQRP\���

*RXOG��%�:��DQG�.XOVKUHVKWKD��6�1���
�����

(QHUJ\�(FRQRPLFV�

7HFKQRORJLFDO�DQG�GHPDQG�FKDQJH�LQ�HQHUJ\�XVH��DQ�LQSXW�RXWSXW�
DQDO\VLV����

*RZG\��-�0��DQG�0LOOHU��-�/�������D� (QYLURQPHQW�DQG�3ODQQLQJ�
$�

(1(5*<�86(�,1�0$18)$&785,1*��($5/<�
6758&785$/�$1'�7(&+12/2*,&$/�$'-8670(17�72�
7+(���������(1(5*<�35,&(�6+2&.����

*RZG\��-�0��DQG�0LOOHU��-�/�������E� (QHUJ\�V\VWHPV�DQG�SROLF\�

/DERXU�SURGXFWLYLW\�DQG�HQHUJ\�LQWHQVLW\�LQ�$XVWUDOLD����������
$Q�LQSXW�RXWSXW�DQDO\VLV���

*RZG\��-�0�������� (QHUJ\�(FRQRPLFV�
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$VVHVVPHQW�RI�UHJLRQDO�WUDGH�DQG�YLUWXDO�ZDWHU�IORZV�LQ�&KLQD��� *XDQ��'��DQG�+XEDFHN��.�������� (FRORJLFDO�(FRQRPLFV�
$�QHZ�DQG�LQWHJUDWHG�K\UGR�HFRQRPLF�DFFRXQWLQJ�DQG�DQDO\WLFDO�
IUDPHZRUN�IRU�ZDWHU�UHVRXUFHV��$�FDVH�VWXG\�IRU�1RUWK�&KLQD�

*XDQ��'��DQG�+XEDFHN��.�������� -RXUQDO�RI�(QYLURQPHQWDO�
0DQDJHPHQW�

7KH�GULYHUV�RI�&KLQHVH�&2��HPLVVLRQV�IURP������WR�������� *XDQ��'��HW�DO�������� *OREDO�(QYLURQPHQWDO�
&KDQJH�

7KH�VXVWDLQDELOLW\�RI�ORJJLQJ�LQ�,QGRQHVLD
V�WURSLFDO�IRUHVWV��$�
G\QDPLF�LQSXW�RXWSXW�DQDO\VLV���

+DPLOWRQ��&�������� (FRORJLFDO�(FRQRPLFV�

7KH�UROH�RI�WKH�IRXU�HOHFWULF�SRZHU�VHFWRUV�LQ�WKH�.RUHDQ�QDWLRQDO�
HFRQRP\��$Q�LQSXW�RXWSXW�DQDO\VLV���

+DQ��6��<��HW�DO�������� (QHUJ\�3ROLF\�

6WUXFWXUDO�FKDQJHV�DQG�HQHUJ\�FRQVXPSWLRQ�LQ�WKH�-DSDQHVH�
HFRQRP\����������$Q�LQSXW�RXWSXW�DQDO\VLV���

+DQ��;��DQG�/DNVKPDQDQ��7�.�������� (QHUJ\�-RXUQDO�

83'$7,1*�(1(5*<�$1'�/$%25�,17(16,7,(6�)25�
121�,1387�287387�<($56����

+DQQRQ��%�0��DQG�&DVOHU��6�'�������� (QHUJ\�V\VWHPV�DQG�SROLF\�

'2//$5��(1(5*<��$1'�(03/2<0(17�&2676�2)�
3527(,1�&2168037,21����

+DQQRQ��%�0��HW�DO�������� (QHUJ\�V\VWHPV�DQG�SROLF\�

(1(5*<�&216(59$7,21�7$;��,03$&76�$1'�32/,&<�
,03/,&$7,216����

+DQQRQ��%�0��HW�DO�������� (QHUJ\�V\VWHPV�DQG�SROLF\�

0HDVXUHV�RI�HQHUJ\�FRVW�DQG�YDOXH�LQ�HFRV\VWHPV��� +DQQRQ��%�0��HW�DO�������� -RXUQDO�RI�(QYLURQPHQWDO�
(FRQRPLFV�DQG�
0DQDJHPHQW�

7KH�VWUXFWXUH�RI�HFRV\VWHPV��� +DQQRQ��%�0�������� -RXUQDO�RI�7KHRUHWLFDO�
%LRORJ\�

,QSXW�RXWSXW�HFRQRPLFV�DQG�HFRORJ\��� +DQQRQ��%�0�������� 6WUXFWXUDO�&KDQJH�DQG�
(FRQRPLF�'\QDPLFV�

7KH�XVH�RI�DQDORJ\�LQ�ELRORJ\�DQG�HFRQRPLFV�IURP�ELRORJ\�WR�
HFRQRPLFV��DQG�EDFN���

+DQQRQ��%�0�������� 6WUXFWXUDO�&KDQJH�DQG�
(FRQRPLF�'\QDPLFV�

(FRORJLFDO�SULFLQJ�DQG�HFRQRPLF�HIILFLHQF\��� +DQQRQ��%�0�������� (FRORJLFDO�(FRQRPLFV�
$�PRGHO�IRU�IRUHFDVWLQJ�WKH�HFRQRPLF�DQG�HQYLURQPHQWDO�LPSDFW�
RI�HQHUJ\�SROLF\���

+DUULV��&�&��HW�DO�������� (QHUJ\�(FRQRPLFV�

,QSXW�RXWSXW�VLPXODWLRQV�RI�HQHUJ\��HQYLURQPHQW��HFRQRP\�
LQWHUDFWLRQV�LQ�WKH�8.���

+DZGRQ��'��DQG�3HDUVRQ��3�������� (QHUJ\�(FRQRPLFV�

$�FODVVURRP�VLPXODWLRQ�WR�WHDFK�HFRQRPLF�LQSXW�RXWSXW�OLIH�F\FOH�
DVVHVVPHQW���

+DZNLQV��7�5�DQG�0DWWKHZV��'�+��
�����

-RXUQDO�RI�,QGXVWULDO�
(FRORJ\�

$�PL[HG�XQLW�LQSXW�RXWSXW�PRGHO�IRU�HQYLURQPHQWDO�OLIH�F\FOH�
DVVHVVPHQW�DQG�PDWHULDO�IORZ�DQDO\VLV�

+DZNLQV��7�5�HW�DO�������� (QYLURQPHQWDO�6FLHQFH�DQG�
7HFKQRORJ\�

6:(($�6ZHGLVK�HQYLURQPHQWDO�DQG�HFRQRPLF�DFFRXQWV� +HOOVWHQ��(��HW�DO�������� 6WUXFWXUDO�&KDQJH�DQG�
(FRQRPLF�'\QDPLFV�

5HVRXUFH�EDVHG�VXVWDLQDELOLW\�LQGLFDWRUV��&KDVH�&RXQW\��.DQVDV��
DV�H[DPSOH���

+HUHQGHHQ��5�$��DQG�:LOGHUPXWK��7���
�����

(FRORJLFDO�(FRQRPLFV�

(QHUJ\�FRVW�RI�OLYLQJ�������������� +HUHQGHHQ��5�$��HW�DO�������� (QHUJ\�
,QSXW�RXWSXW�WHFKQLTXHV�DQG�HQHUJ\�FRVW�RI�FRPPRGLWLHV��� +HUHQGHHQ��5�$�������� (QHUJ\�3ROLF\�
(QHUJ\�DQDO\VLV�DQG�(0(5*<�DQDO\VLV���$�FRPSDULVRQ��� +HUHQGHHQ��5�$�������� (FRORJLFDO�0RGHOLQJ�
&DUERQ�IRRWSULQW�RI�QDWLRQV��$�JOREDO��WUDGH�OLQNHG�DQDO\VLV��� +HUWZLFK��(�*��DQG�3HWHUV��*�3�������� (QYLURQPHQWDO�6FLHQFH�DQG�

7HFKQRORJ\�
/LIH�F\FOH�DSSURDFKHV�WR�VXVWDLQDEOH�FRQVXPSWLRQ��$�FULWLFDO�
UHYLHZ���

+HUWZLFK��(�*�������� (QYLURQPHQWDO�6FLHQFH�DQG�
7HFKQRORJ\�

86�GHPLOLWDUL]DWLRQ�DQG�JOREDO�ZDUPLQJ��DQ�HPSLULFDO�
LQYHVWLJDWLRQ�RI�WKH�HQYLURQPHQWDO�SHDFH�GLYLGHQG���

+H\HV��$�*��DQG�/LVWRQ�+H\HV��&���
�����

(QHUJ\�3ROLF\�

(QYLURQPHQWDO�UHVSRQVLELOLW\�DQG�SROLF\�LQ�D�WZR�FRXQWU\�
G\QDPLF�LQSXW�RXWSXW�PRGHO���

+RHNVWUD��5��DQG�-DQVVHQ��0�$�������� (FRQRPLF�6\VWHPV�
5HVHDUFK�

6WUXFWXUDO�GHFRPSRVLWLRQ�DQDO\VLV�RI�SK\VLFDO�IORZV�LQ�WKH�
HFRQRP\���

+RHNVWUD��5��DQG�YDQ�GHQ�%HUJK��
-�&�-�0��������

(QYLURQPHQWDO�DQG�
5HVRXUFH�(FRQRPLFV�

&RPSDULQJ�VWUXFWXUDO�DQG�LQGH[�GHFRPSRVLWLRQ�DQDO\VLV��� +RHNVWUD��5��DQG�YDQ�GHQ�%HUJK��
-�&�-�0��������

(QHUJ\�(FRQRPLFV�

&RQVWUXFWLQJ�SK\VLFDO�LQSXW�RXWSXW�WDEOHV�IRU�HQYLURQPHQWDO�
PRGHOLQJ�DQG�DFFRXQWLQJ��)UDPHZRUN�DQG�LOOXVWUDWLRQV���

+RHNVWUD��5��DQG�YDQ�GHQ�%HUJK��
-�&�-�0�������D�

(FRORJLFDO�(FRQRPLFV�

7KH�LPSDFW�RI�VWUXFWXUDO�FKDQJHV�RQ�SK\VLFDO�IORZV�LQ�WKH�
HFRQRP\��)RUHFDVWLQJ�DQG�EDFNFDVWLQJ�PRGHOV�XVLQJ�6WUXFWXUDO�
'HFRPSRLWLRQ�$QDO\VLV�

+RHNVWUD��5��DQG�YDQ�GHQ�%HUJK��
-�&�-�0�������E�

/DQG�(FRQRPLFV�

6HQVLWLYLW\�DQDO\VLV�RI�WRWDO�&2��HPLVVLRQ�LQWHQVLWLHV�HVWLPDWHG� +RQGR��+��HW�DO�������� $SSOLHG�(QHUJ\�
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XVLQJ�DQ�LQSXW�RXWSXW�WDEOH���
(YDOXDWLQJ�WKH�HIIHFWV�RI�HPERGLHG�HQHUJ\�LQ�LQWHUQDWLRQDO�WUDGH�
RQ�HFRORJLFDO�IRRWSULQW�LQ�&KLQD���

+RQJ��/��HW�DO�������� (FRORJLFDO�(FRQRPLFV�

08/7,2%-(&7,9(�352*5$00,1*�$1'�
,17(5,1'8675<�02'(/�)25�(1(5*<�(&2120,&�
3/$11,1*�,1�7$,:$1����

+VX��*�-�<��HW�DO�������� (QHUJ\�V\VWHPV�DQG�SROLF\�

(QHUJ\�PXOWLSOLHUV�IRU�HFRQRPLF�DQDO\VLV��$Q�LQSXW�RXWSXW�
DSSURDFK���

+VX��*�-�<�������� (QHUJ\�(FRQRPLFV�

7KH�UROH�RI�LQSXW�RXWSXW�DQDO\VLV�IRU�WKH�VFUHHQLQJ�RI�FRUSRUDWH�
FDUERQ�IRRWSULQWV�

+XDQJ��<�$��HW�DO�������� (FRQRPLF�6\VWHPV�
5HVHDUFK�

$SSO\LQJ�SK\VLFDO�LQSXW�RXWSXW�DQDO\VLV�WR�HVWLPDWH�ODQG�
DSSURSULDWLRQ��HFRORJLFDO�IRRWSULQWV��RI�LQWHUQDWLRQDO�WUDGH�
DFWLYLWLHV���

+XEDFHN��.��DQG�*LOMXP��6�������� (FRORJLFDO�(FRQRPLFV�

$�VFHQDULR�DQDO\VLV�RI�&KLQD
V�ODQG�XVH�DQG�ODQG�FRYHU�FKDQJH��
,QFRUSRUDWLQJ�ELRSK\VLFDO�LQIRUPDWLRQ�LQWR�LQSXW�RXWSXW�
PRGHOLQJ���

+XEDFHN��.��DQG�6XQ��/�������� 6WUXFWXUDO�&KDQJH�DQG�
(FRQRPLF�'\QDPLFV�

(FRQRPLF�DQG�VRFLHWDO�FKDQJHV�LQ�&KLQD�DQG�WKHLU�HIIHFWV�RQ�
ZDWHU�XVH��$�VFHQDULR�DQDO\VLV�

+XEDFHN��.��DQG�6XQ��/�������� -RXUQDO�RI�,QGXVWULDO�
(FRORJ\�

(QYLURQPHQWDO�LPSOLFDWLRQV�RI�XUEDQL]DWLRQ�DQG�OLIHVW\OH�FKDQJH�
LQ�&KLQD��(FRORJLFDO�DQG�:DWHU�)RRWSULQWV���

+XEDFHN��.��HW�DO�������� -RXUQDO�RI�&OHDQHU�
3URGXFWLRQ�

&2��HPLVVLRQV�YV��&2��UHVSRQVLELOLW\��$Q�LQSXW�RXWSXW�DSSURDFK�
IRU�WKH�7XUNLVK�HFRQRP\���

,SHN�7XQF���*��HW�DO�������� (QHUJ\�3ROLF\�

/X[XU\�RU�
ORFN�LQ
"�$Q�H[SORUDWLRQ�RI�XQVXVWDLQDEOH�
FRQVXPSWLRQ�LQ�WKH�8.�������WR��������

-DFNVRQ��7��DQG�3DSDWKDQDVRSRXORX��
(��������

(FRORJLFDO�(FRQRPLFV�

(QHUJ\�GHPDQG��VWUXFWXUDO�FKDQJH�DQG�WUDGH��$�GHFRPSRVLWLRQ�
DQDO\VLV�RI�WKH�'DQLVK�PDQXIDFWXULQJ�LQGXVWU\���

-DFREVHQ��+�.�������� (FRQRPLF�6\VWHPV�
5HVHDUFK�

,QWHJUDWLRQ�RI�DQ�HFRQRPLF�LQSXW�RXWSXW�PRGHO�DQG�D�OLQHDU�
SURJUDPPLQJ�WHFKQRORJLFDO�PRGHO�IRU�HQHUJ\�V\VWHPV�DQDO\VLV���

-DPHV��'�(�GH/��HW�DO�������� (QHUJ\�(FRQRPLFV�

/LQNLQJ�HFRQRPLF�DQG�HFRORJLFDO�PRGHOV�IRU�D�PDULQH�
HFRV\VWHP���

-LQ��'��HW�DO�������� (FRORJLFDO�(FRQRPLFV�

$�VWUXFWXUDO�GHFRPSRVLWLRQ�RI�HQHUJ\�FRQVXPSWLRQ�EDVHG�RQ�D�
K\EULG�UHFWDQJXODU�LQSXW�RXWSXW�IUDPHZRUN��-DSDQ
V�FDVH���

.DJDZD��6��DQG�,QDPXUD��+�������� (FRQRPLF�6\VWHPV�
5HVHDUFK�

$�VSDWLDO�VWUXFWXUDO�GHFRPSRVLWLRQ�DQDO\VLV�RI�&KLQHVH�DQG�
-DSDQHVH�HQHUJ\�GHPDQG��������������

.DJDZD��6��DQG�,QDPXUD��+�������� (FRQRPLF�6\VWHPV�
5HVHDUFK�

7KH�LQYLVLEOH�PXOWLSOLHUV�RI�MRLQW�SURGXFWV��� .DJDZD��6��HW�DO�������� (FRQRPLF�6\VWHPV�
5HVHDUFK�

$�VLPSOH�PXOWL�UHJLRQDO�LQSXW�RXWSXW�DFFRXQW�IRU�ZDVWH�DQDO\VLV��� .DJDZD��6��HW�DO�������� (FRQRPLF�6\VWHPV�
5HVHDUFK�

7KH�HQYLURQPHQWDO�DQG�HFRQRPLF�FRQVHTXHQFHV�RI�SURGXFW�
OLIHWLPH�H[WHQVLRQ��(PSLULFDO�DQDO\VLV�IRU�DXWRPRELOH�XVH���

.DJDZD��6��HW�DO�������� (FRORJLFDO�(FRQRPLFV�

0HDVXULQJ�VSDWLDO�UHSHUFXVVLRQ�HIIHFWV�RI�UHJLRQDO�ZDVWH�
PDQDJHPHQW���

.DJDZD��6��HW�DO�������� 5HVRXUFHV��&RQVHUYDWLRQ�
DQG�5HF\FOLQJ�

7KH�HFRQRPLF�DQG�HQYLURQPHQWDO�FRQVHTXHQFHV�RI�DXWRPRELOH�
OLIHWLPH�H[WHQVLRQ�DQG�IXHO�HFRQRP\�LPSURYHPHQW��-DSDQ
V�FDVH���

.DJDZD��6��HW�DO�������� (FRQRPLF�6\VWHPV�
5HVHDUFK�

'RHV�SURGXFW�OLIHWLPH�H[WHQVLRQ�LQFUHDVH�RXU�LQFRPH�DW�WKH�
H[SHQVH�RI�HQHUJ\�FRQVXPSWLRQ"���

.DJDZD��6��HW�DO�������D� (QHUJ\�(FRQRPLFV�

,QWHU�LQGXVWU\�DQDO\VLV��FRQVXPSWLRQ�VWUXFWXUH��DQG�WKH�KRXVHKROG�
ZDVWH�SURGXFWLRQ�VWUXFWXUH�

.DJDZD��6�������� (FRQRPLF�6\VWHPV�
5HVHDUFK�

(VWLPDWLRQ�RI�HPERGLHG�&2��HPLVVLRQV�E\�JHQHUDO�HTXLOLEULXP�
PRGHO���

.DLQXPD��0��HW�DO�������� (XURSHDQ�-RXUQDO�RI�
2SHUDWLRQDO�5HVHDUFK�

7KH�SRWHQWLDO�HFRQRPLF�DQG�HQYLURQPHQWDO�LPSDFW�RI�D�3XEOLF�
%HQHILW�)XQG�LQ�/RXLVLDQD���

.DLVHU��0�-��HW�DO�������� (QHUJ\�3ROLF\�

(FRQRPLF��HQHUJ\��DQG�HQYLURQPHQWDO�LPSDFW�RI�WKH�/RXLVLDQD�
(QHUJ\�)XQG���

.DLVHU��0�-��HW�DO�������� (QHUJ\�3ROLF\�

)RUHLJQ�WUDGH�DQG�GHFOLQLQJ�SROOXWLRQ�LQ�6ZHGHQ��D�
GHFRPSRVLWLRQ�DQDO\VLV�RI�ORQJ�WHUP�VWUXFWXUDO�DQG�WHFKQRORJLFDO�
HIIHFWV���

.DQGHU��$��DQG�/LQGPDUN��0�������� (QHUJ\�3ROLF\�

$Q�LQSXW�RXWSXW�DQDO\VLV�RI�$XVWUDOLDQ�HQHUJ\�SODQQLQJ�LVVXHV��� .DUXQDUDWQH��1�'�������� (QHUJ\�(FRQRPLFV�
5HODWLQJ�WKH�HQYLURQPHQWDO�LPSDFW�RI�FRQVXPSWLRQ�WR�KRXVHKROG�
H[SHQGLWXUHV��$Q�LQSXW�RXWSXW�DQDO\VLV���

.HUNKRI��$�&��HW�DO�������D� (FRORJLFDO�(FRQRPLFV�



� ���

'HWHUPLQDQWV�RI�YDULDWLRQ�LQ�KRXVHKROG�&2��HPLVVLRQV�EHWZHHQ�
DQG�ZLWKLQ�FRXQWULHV���

.HUNKRI��$�&��HW�DO�������E� (QHUJ\�3ROLF\�

7KH�1HWKHUODQGV
�1$0($��SUHVHQWDWLRQ��XVDJH�DQG�IXWXUH�
H[WHQVLRQV���

.HXQLQJ��6�-��HW�DO�������� 6WUXFWXUDO�&KDQJH�DQG�
(FRQRPLF�'\QDPLFV�

&KDQJHV�LQ�FRQVXPSWLRQ�SDWWHUQV�DQG�HQYLURQPHQWDO�GHJUDGDWLRQ�
LQ�.RUHD���

.LP��-��+�������� 6WUXFWXUDO�&KDQJH�DQG�
(FRQRPLF�'\QDPLFV�

0HDVXULQJ�WKH�HQYLURQPHQWDO�ORDG�RI�KRXVHKROG�FRQVXPSWLRQ�
XVLQJ�VRPH�PHWKRGV�EDVHG�RQ�LQSXW�RXWSXW�HQHUJ\�DQDO\VLV��$�
FRPSDULVRQ�RI�PHWKRGV�DQG�D�GLVFXVVLRQ�RI�UHVXOWV���

.RN��5��HW�DO�������� (QHUJ\�3ROLF\�

:DVWH�LQSXW�RXWSXW�OLQHDU�SURJUDPPLQJ�PRGHO�ZLWK�LWV�
DSSOLFDWLRQ�WR�HFR�HIILFLHQF\�DQDO\VLV���

.RQGR��<��DQG�1DNDPXUD��6�������� (FRQRPLF�6\VWHPV�
5HVHDUFK�

&2��HPLVVLRQV�LQ�-DSDQ��LQIOXHQFHV�RI�LPSRUWV�DQG�H[SRUWV��� .RQGR��<��HW�DO�������� $SSOLHG�(QHUJ\�
,QSXW�RXWSXW�DQDO\VLV�RI�PDWHULDO�IORZV�ZLWK�DSSOLFDWLRQ�WR�LURQ��
VWHHO�DQG�]LQF���

.RQLMQ��3��HW�DO�������� 6WUXFWXUDO�&KDQJH�DQG�
(FRQRPLF�'\QDPLFV�

8UEDQ�VXVWDLQDELOLW\�WHFKQRORJ\�HYDOXDWLRQ�LQ�D�GLVWULEXWHG�
REMHFW�EDVHG�PRGHOLQJ�HQYLURQPHQW���

.UDLQHV��6�%��DQG�:DOODFH��'�5�������� &RPSXWHUV��(QYLURQPHQW�
DQG�8UEDQ�6\VWHPV�

*UHHQKRXVH�JDV�HPLVVLRQV�UHODWHG�WR�'XWFK�IRRG�FRQVXPSWLRQ� .UDPHU��.�-��HW�DO�������� (QHUJ\�3ROLF\�
,PSDFW�RI�FDUERQ�GLR[LGH�HPLVVLRQV�UHGXFWLRQ�RQ�WKH�$XVWULDQ�
HFRQRP\���

.UDWHQD��.��DQG�6FKOHLFKHU��6�������� (FRQRPLF�6\VWHPV�
5HVHDUFK�


(FRORJLFDO�YDOXH�DGGHG
�LQ�DQ�LQWHJUDWHG�HFRV\VWHP�HFRQRP\�
PRGHO���$Q�LQGLFDWRU�IRU�VXVWDLQDELOLW\���

.UDWHQD��.�������� (FRORJLFDO�(FRQRPLFV�

)URP�HFRORJLFDO�IRRWSULQW�WR�HFRORJLFDO�UHQW��$Q�HFRQRPLF�
LQGLFDWRU�IRU�UHVRXUFH�FRQVWUDLQWV���

.UDWHQD��.�������� (FRORJLFDO�(FRQRPLFV�

7KH�LPSDFW�RI�GHPRJUDSKLF�FKDQJH�RQ�HQHUJ\�XVH�DQG�
JUHHQKRXVH�JDV�HPLVVLRQV�LQ�*HUPDQ\���

.URQHQEHUJ��7�������� (FRORJLFDO�(FRQRPLFV�

(FRQRPLF�G\QDPLFV�LQ�D�VLPSOH�PRGHO�ZLWK�H[KDXVWLEOH�
UHVRXUFHV�DQG�D�JLYHQ�UHDO�ZDJH�UDWH���

.XU]��+�'��DQG�6DOYDGRUL��1�������� 6WUXFWXUDO�&KDQJH�DQG�
(FRQRPLF�'\QDPLFV�

(VWLPDWLRQ�DQG�FRQWURO�RI�6SDQLVK�HQHUJ\�UHODWHG�&2��
HPLVVLRQV��$Q�LQSXW�RXWSXW�DSSURDFK���

/DEDQGHLUD��;��DQG�/DEHDJD��-�0���
�����

(QHUJ\�3ROLF\�

$SSO\LQJ�DQ�LQWHJUDWHG�QDWXUDO�UHVRXUFH�DFFRXQWV�DQG�LQSXW�
RXWSXW�PRGHO�WR�GHYHORSPHQW�SODQQLQJ�LQ�,QGRQHVLD���

/DQJH��*��0�������� (FRQRPLF�6\VWHPV�
5HVHDUFK�

6WUXFWXUDO�GHFRPSRVLWLRQ�RI�&2��HPLVVLRQV�IURP�7DLZDQ
V�
SHWURFKHPLFDO�LQGXVWULHV���

/HH��&�)��DQG�/LQ��6�-�������� (QHUJ\�3ROLF\�

'HYLVLQJ�DQ�LQWHJUDWHG�PHWKRGRORJ\�IRU�DQDO\]LQJ�HQHUJ\�XVH�
DQG�&2��HPLVVLRQV�IURP�7DLZDQ
V�SHWURFKHPLFDO�LQGXVWULHV���

/HH��&�)��HW�DO�������� -RXUQDO�RI�(QYLURQPHQWDO�
0DQDJHPHQW�

(IIHFWV�RI�FDUERQ�WD[HV�RQ�GLIIHUHQW�LQGXVWULHV�E\�IX]]\�JRDO�
SURJUDPPLQJ��$�FDVH�VWXG\�RI�WKH�SHWURFKHPLFDO�UHODWHG�
LQGXVWULHV��7DLZDQ���

/HH��&�)��HW�DO�������� (QHUJ\�3ROLF\�

7UXQFDWLRQ�HUURU�LQ�HPERGLHG�HQHUJ\�DQDO\VHV�RI�EDVLF�LURQ�DQG�
VWHHO�SURGXFWV��

/HQ]HQ��0��DQG�'H\��&�-�������� (QHUJ\�

(FRQRPLF��HQHUJ\�DQG�JUHHQKRXVH�HPLVVLRQV�LPSDFWV�RI�VRPH�
FRQVXPHU�FKRLFH��WHFKQRORJ\�DQG�JRYHUQPHQW�RXWOD\�RSWLRQV���

/HQ]HQ��0��DQG�'H\��&�-�������� (QHUJ\�(FRQRPLFV�

$Q�LQSXW�RXWSXW�DQDO\VLV�RI�$XVWUDOLDQ�ZDWHU�XVDJH�� /HQ]HQ��0��DQG�)RUDQ��%�������� :DWHU�3ROLF\�
(QHUJ\�DQG�&2��OLIH�F\FOH�DQDO\VHV�RI�ZLQG�WXUELQHV�UHYLHZ�DQG�
DSSOLFDWLRQV��

/HQ]HQ��0��DQG�0XQNVJDDUG��-�������� 5HQHZDEOH�(QHUJ\�

$�PRGLILHG�HFRORJLFDO�IRRWSULQW�PHWKRG�DQG�LWV�DSSOLFDWLRQ�WR�
$XVWUDOLD���

/HQ]HQ��0��DQG�0XUUD\��6�$�������� (FRORJLFDO�(FRQRPLFV�

(QYLURQPHQWDO�DQG�VRFLDO�DFFRXQWLQJ�IRU�%UD]LO�� /HQ]HQ��0��DQG�6FKDHIIHU��5�������D� (QYLURQPHQWDO�DQG�
5HVRXUFH�(FRQRPLFV�

,QWHUUHODWLRQDO�LQFRPH�GLVWULEXWLRQ�LQ�%UD]LO�� /HQ]HQ��0��DQG�6FKDHIIHU��5�������E� 'HYHORSLQJ�(FRQRPLFV�
(PERGLHG�HQHUJ\�LQ�EXLOGLQJV��:RRG�YHUVXV�FRQFUHWH���5HSO\�WR�
%R�UMHVVRQ�DQG�*XVWDYVVRQ���

/HQ]HQ��0��DQG�7UHORDU��*�-�������� (QHUJ\�3ROLF\�

'LIIHUHQWLDO�FRQYHUJHQFH�RI�OLIH�F\FOH�LQYHQWRULHV�WRZDUG�
XSVWUHDP�SURGXFWLRQ�OD\HUV��,PSOLFDWLRQV�IRU�OLIH�F\FOH�
DVVHVVPHQW��

/HQ]HQ��0��DQG�7UHORDU��*�-�������� -RXUQDO�RI�,QGXVWULDO�
(FRORJ\�

:LQG�WXUELQHV�LQ�%UD]LO�DQG�*HUPDQ\��$Q�H[DPSOH�RI�
JHRJUDSKLFDO�YDULDELOLW\�LQ�OLIH�F\FOH�DVVHVVPHQW��

/HQ]HQ��0��DQG�:DFKVPDQQ��8�������� $SSOLHG�(QHUJ\�

(QYLURQPHQWDO�LPSDFW�DVVHVVPHQW�LQFOXGLQJ�LQGLUHFW�HIIHFWV���$�
FDVH�VWXG\�XVLQJ�LQSXW�RXWSXW�DQDO\VLV���

/HQ]HQ��0��HW�DO�������� (QYLURQPHQWDO�,PSDFW�
$VVHVVPHQW�5HYLHZ�

&2��PXOWLSOLHUV�LQ�PXOWL�UHJLRQ�LQSXW�RXWSXW�PRGHOV��� /HQ]HQ��0��HW�DO�������D� (FRQRPLF�6\VWHPV�
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5HVHDUFK�
(QHUJ\�UHTXLUHPHQWV�RI�6\GQH\�KRXVHKROGV��� /HQ]HQ��0��HW�DO�������E� (FRORJLFDO�(FRQRPLFV�
$�FRPSDUDWLYH�PXOWLYDULDWH�DQDO\VLV�RI�KRXVHKROG�HQHUJ\�
UHTXLUHPHQWV�LQ�$XVWUDOLD��%UD]LO��'HQPDUN��,QGLD�DQG�-DSDQ��

/HQ]HQ��0��HW�DO�������� (QHUJ\�

6KDUHG�SURGXFHU�DQG�FRQVXPHU�UHVSRQVLELOLW\���7KHRU\�DQG�
SUDFWLFH��

/HQ]HQ��0��HW�DO�������� (FRORJLFDO�(FRQRPLFV�

3ULPDU\�HQHUJ\�DQG�JUHHQKRXVH�JDVHV�HPERGLHG�LQ�$XVWUDOLDQ�
ILQDO�FRQVXPSWLRQ��DQ�LQSXW�RXWSXW�DQDO\VLV���

/HQ]HQ��0�������D� (QHUJ\�3ROLF\�

(QHUJ\�DQG�JUHHQKRXVH�JDV�FRVW�RI�OLYLQJ�IRU�$XVWUDOLD�GXULQJ�
���������

/HQ]HQ��0�������E� (QHUJ\�

7RWDO�UHTXLUHPHQWV�RI�HQHUJ\�DQG�JUHHQKRXVH�JDVHV�IRU�
$XVWUDOLDQ�WUDQVSRUW��

/HQ]HQ��0�������D� 7UDQVSRUWDWLRQ�5HVHDUFK�
3DUW�'��7UDQVSRUW�DQG�
(QYLURQPHQW�

*UHHQKRXVH�JDV�DQDO\VLV�RI�VRODU�WKHUPDO�HOHFWULFLW\�JHQHUDWLRQ�� /HQ]HQ��0�������E� 6RODU�(QHUJ\�
(UURUV�LQ�FRQYHQWLRQDO�DQG�LQSXW�RXWSXW�EDVHG�OLIH�F\FOH�
LQYHQWRULHV���

/HQ]HQ��0�������D� -RXUQDO�RI�,QGXVWULDO�
(FRORJ\�

$�JHQHUDOL]HG�LQSXW�RXWSXW�PXOWLSOLHU�FDOFXOXV�IRU�$XVWUDOLD��� /HQ]HQ��0�������E� (FRQRPLF�6\VWHPV�
5HVHDUFK�

7KH�LPSRUWDQFH�RI�JRRGV�DQG�VHUYLFHV�FRQVXPSWLRQ�LQ�KRXVHKROG�
JUHHQKRXVH�JDV�FDOFXODWRUV��

/HQ]HQ��0�������F� $PELR�

$�JXLGH�IRU�FRPSLOLQJ�LQYHQWRULHV�LQ�K\EULG�OLIH�F\FOH�
DVVHVVPHQWV��6RPH�$XVWUDOLDQ�UHVXOWV��

/HQ]HQ��0�������� -RXUQDO�RI�&OHDQHU�
3URGXFWLRQ�

(QYLURQPHQWDOO\�LPSRUWDQW�SDWKV��OLQNDJHV�DQG�NH\�VHFWRUV�LQ�WKH�
$XVWUDOLDQ�HFRQRP\��

/HQ]HQ��0�������� 6WUXFWXUDO�&KDQJH�DQG�
(FRQRPLF�'\QDPLFV�

$JJUHJDWLRQ��LQ��YDULDQFH�RI�VKDUHG�UHVSRQVLELOLW\��$�FDVH�VWXG\�
RI�$XVWUDOLD���

/HQ]HQ��0�������D� (FRORJLFDO�(FRQRPLFV�

6WUXFWXUDO�SDWK�DQDO\VLV�RI�HFRV\VWHP�QHWZRUNV�� /HQ]HQ��0�������E� (FRORJLFDO�0RGHOLQJ�
'RXEOH�FRXQWLQJ�LQ�OLIH�F\FOH�FDOFXODWLRQV��� /HQ]HQ��0�������D� -RXUQDO�RI�,QGXVWULDO�

(FRORJ\�
/LIH�F\FOH�HQHUJ\�DQG�JUHHQKRXVH�JDV�HPLVVLRQV�RI�QXFOHDU�
HQHUJ\��$�UHYLHZ��

/HQ]HQ��0�������E� (QHUJ\�&RQVHUYDWLRQ�DQG�
0DQDJHPHQW�

&RQVXPHU�DQG�SURGXFHU�HQYLURQPHQWDO�UHVSRQVLELOLW\��$�UHSO\�� /HQ]HQ��0�������F� (FRORJLFDO�(FRQRPLFV�
6XVWDLQDEOH�LVODQG�EXVLQHVVHV��D�FDVH�VWXG\�RI�1RUIRON�,VODQG�� /HQ]HQ��0�������G� -RXUQDO�RI�&OHDQHU�

3URGXFWLRQ�
'HDOLQJ�ZLWK�GRXEOH�FRXQWLQJ�LQ�WLHUHG�K\EULG�OLIH�F\FOH�
LQYHQWRULHV��D�IHZ�FRPPHQWV���

/HQ]HQ��0�������� -RXUQDO�RI�&OHDQHU�
3URGXFWLRQ�

$Q�LQWHJUDWHG�HQHUJ\�SODQQLQJ�PRGHO�IRU�+DZDLL��� /HXQJ��3�&��DQG�+VX��*�-�<�������� (QHUJ\�(FRQRPLFV�
7HFKQRORJ\��LQWHUQDWLRQDO�WUDGH��DQG�SROOXWLRQ�IURP�86�
0DQXIDFWXULQJ�

/HYLQVRQ��$�������� $PHULFDQ�(FRQRPLF�
5HYLHZ�

7KH�HIIHFW�RI�WUDGH�EHWZHHQ�&KLQD�DQG�WKH�8.�RQ�QDWLRQDO�DQG�
JOREDO�FDUERQ�GLR[LGH�HPLVVLRQV���

/L��<��DQG�+HZLWW��&�1�������� (QHUJ\�3ROLF\�

0XOWL�UHJLRQDO�LQSXW�RXWSXW�PRGHO�IRU�UHJLRQDO�HQHUJ\�
UHTXLUHPHQWV�DQG�&2��HPLVVLRQV�LQ�&KLQD���

/LDQJ��4��0��HW�DO�������� (QHUJ\�3ROLF\�

,QGXVWULDO�&2��HPLVVLRQV�IURP�HQHUJ\�XVH�LQ�.RUHD��$�VWUXFWXUDO�
GHFRPSRVLWLRQ�DQDO\VLV���

/LP��+��-��HW�DO�������� (QHUJ\�3ROLF\�

+\EULG�LQSXW�RXWSXW�DQDO\VLV�RI�ZDVWHZDWHU�WUHDWPHQW�DQG�
HQYLURQPHQWDO�LPSDFWV��$�FDVH�VWXG\�IRU�WKH�7RN\R�0HWURSROLV���

/LQ��&�������� (FRORJLFDO�(FRQRPLFV�

/LQNDJH�HIIHFWV�DQG�HQYLURQPHQWDO�LPSDFWV�IURP�RLO�FRQVXPSWLRQ�
LQGXVWULHV�LQ�7DLZDQ���

/LQ��6�-��DQG�&KDQJ��<�)�������� -RXUQDO�RI�(QYLURQPHQWDO�
0DQDJHPHQW�

,QSXW�RXWSXW�DQDWRP\�RI�&KLQD
V�HQHUJ\�XVH�FKDQJHV�LQ�WKH�
����V���

/LQ��;��DQG�3ROHQVNH��.�5�������� (FRQRPLF�6\VWHPV�
5HVHDUFK�

&RPSUHKHQVLYH�HYDOXDWLRQ�RI�KRXVHKROG�LQGLUHFW�HQHUJ\�
FRQVXPSWLRQ�DQG�LPSDFWV�RI�DOWHUQDWLYH�HQHUJ\�SROLFLHV�LQ�&KLQD�
E\�LQSXW�RXWSXW�DQDO\VLV���

/LX��+��7��HW�DO�������� (QHUJ\�3ROLF\�

(FRQRPLF�VWUXFWXUH�DQG�SROOXWLRQ�LQWHQVLW\�ZLWKLQ�WKH�
HQYLURQPHQWDO�LQSXW�RXWSXW�IUDPHZRUN���

/ORS��0�������� (QHUJ\�3ROLF\�

$Q�HQYLURQPHQWDO�LQSXW�RXWSXW�PRGHO�ZLWK�PXOWLSOH�FULWHULD��� /XSWiþLN��0��DQG�%|KP��%�������� $QQDOV�RI�2SHUDWLRQV�
5HVHDUFK�

$�FRQVLVWHQW�IRUPXODWLRQ�RI�WKH�/HRQWLHI�3ROOXWLRQ�PRGHO��� /XSWiþLN��0��DQG�%|KP��%�������� (FRQRPLF�6\VWHPV�
5HVHDUFK�
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(QGRJHQRXV�WHFKQRORJLFDO�FKDQJH�DQG�HPLVVLRQV��7KH�FDVH�RI�WKH�
*HUPDQ�VWHHO�LQGXVWU\���

/XW]��&��HW�DO�������� (QHUJ\�3ROLF\�

12[�HPLVVLRQV�DQG�WKH�XVH�RI�DGYDQFHG�SROOXWLRQ�DEDWHPHQW�
WHFKQLTXHV�LQ�:HVW�*HUPDQ\���

/XW]��&�������� (FRQRPLF�6\VWHPV�
5HVHDUFK�

(QHUJ\�DQG�FDUERQ�HPERGLHG�LQ�WKH�LQWHUQDWLRQDO�WUDGH�RI�%UD]LO��
$Q�LQSXW�RXWSXW�DSSURDFK���

0DFKDGR��*��HW�DO�������� (FRORJLFDO�(FRQRPLFV�

0DWHULDOV�IORZV�LQ�)LQODQG��5HVRXUFH�XVH�LQ�D�VPDOO�RSHQ�
HFRQRP\���

0D�HQSD�D���,��DQG�-XXWLQHQ��$���
�����

-RXUQDO�RI�,QGXVWULDO�
(FRORJ\�

*UHHQKRXVH�JDVHV�HPERGLHG�LQ�WKH�LQWHUQDWLRQDO�WUDGH�DQG�ILQDO�
FRQVXPSWLRQ�RI�)LQODQG��$Q�LQSXW�RXWSXW�DQDO\VLV���

0D�HQSD�D���,��DQG�6LLNDYLUWD��+���
�����

(QHUJ\�3ROLF\�

0HDVXULQJ�FRPPRGLWLHV
�FRPPRGLW\�FRQWHQW��� 0DQUHVD��$��HW�DO�������� (FRQRPLF�6\VWHPV�
5HVHDUFK�

$�PDWHULDO�IORZ�DQDO\VLV�RI�SKRVSKRUXV�LQ�-DSDQ��7KH�LURQ�DQG�
VWHHO�LQGXVWU\�DV�D�PDMRU�SKRVSKRUXV�VRXUFH���

0DWVXEDH�<RNR\DPD��.�HW�DO�������� -RXUQDO�RI�,QGXVWULDO�
(FRORJ\�

(FRORJLFDO�)RRWSULQWV�DQG�LQWHUGHSHQGHQFLHV�RI�1HZ�=HDODQG�
UHJLRQV���

0F'RQDOG��*�:��DQG�3DWWHUVRQ��0�*���
�����

(FRORJLFDO�(FRQRPLFV�

7UHDGLQJ�OLJKWO\��(FRIRRWSULQWV�RI�1HZ�=HDODQG
V�DJHLQJ�
SRSXODWLRQ���

0F'RQDOG��*�:��HW�DO�������� (FRORJLFDO�(FRQRPLFV�

7KH�&2��
WUDGH�EDODQFH
�EHWZHHQ�6FRWODQG�DQG�WKH�UHVW�RI�WKH�
8.��3HUIRUPLQJ�D�PXOWL�UHJLRQ�HQYLURQPHQWDO�LQSXW�RXWSXW�
DQDO\VLV�ZLWK�OLPLWHG�GDWD���

0F*UHJRU��3�*��HW�DO�������� (FRORJLFDO�(FRQRPLFV�

,QSXW�RXWSXW�DQDO\VLV�DQG�FDUERQ�IRRWSULQWLQJ��$Q�RYHUYLHZ�RI�
DSSOLFDWLRQV�

0LQ[��-�&��HW�DO�������� (FRQRPLF�6\VWHPV�
5HVHDUFK�

0RGHOLQJ�VXVWDLQDEOH�GHYHORSPHQW��V\VWHPV�G\QDPLF�DQG�LQSXW�
RXWSXW�DSSURDFKHV��

0RIIDWW��,��DQG�+DQOH\��1�������� (QYLURQPHQWDO�PRGHOOLQJ�	�
VRIWZDUH�

,QGLUHFW�DQG�DYRLGHG�HQYLURQPHQWDO�FRQVHTXHQFHV�LQ�SURMHFW�
HYDOXDWLRQ���

0¡OOHU��)��DQG�:LHU��0�������� -RXUQDO�RI�(QYLURQPHQWDO�
3ODQQLQJ�DQG�0DQDJHPHQW�

*OREDO�ZDUPLQJ�DJUHHPHQWV��LQWHUQDWLRQDO�WUDGH�DQG�
HQHUJ\�FDUERQ�HPERGLPHQWV��$Q�LQSXW�RXWSXW�DSSURDFK�WR�WKH�
,WDOLDQ�FDVH���

0RQJHOOL��,��HW�DO�������� (QHUJ\�3ROLF\�

(FRQRPLF�DQG�HQYLURQPHQWDO�HIILFLHQF\�XVLQJ�D�VRFLDO�
DFFRXQWLQJ�PDWUL[���

0RULOOD��&�5��HW�DO�������� (FRORJLFDO�(FRQRPLFV�

,QGLD
V�HQHUJ\�FRQVXPSWLRQ�FKDQJHV�GXULQJ���������WR����������� 0XNKRSDGK\D\��.��DQG�&KDNUDERUW\��
'��������

(FRQRPLF�6\VWHPV�
5HVHDUFK�

$Q�HPSLULFDO�LQYHVWLJDWLRQ�RI�DLU�SROOXWLRQ�IURP�IRVVLO�IXHO�
FRPEXVWLRQ�DQG�LWV�LPSDFW�RQ�KHDOWK�LQ�,QGLD�GXULQJ�����������
WR�������������

0XNKRSDGK\D\��.��DQG�)RUVVHOO��2���
�����

(FRORJLFDO�(FRQRPLFV�

&2��DFFRXQWV�IRU�RSHQ�HFRQRPLHV��3URGXFHU�RU�FRQVXPHU�
UHVSRQVLELOLW\"���

0XQNVJDDUG��-��DQG�3HGHUVHQ��.�$���
�����

(QHUJ\�3ROLF\�

,PSDFW�RI�KRXVHKROG�FRQVXPSWLRQ�RQ�&2��HPLVVLRQV��� 0XQNVJDDUG��-��HW�DO�������� (QHUJ\�(FRQRPLFV�
7UDQVSRUW�HQHUJ\�HPERGLHG�LQ�FRQVXPHU�JRRGV��$�K\EULG�OLIH�
F\FOH�DQDO\VLV��

0XQNVJDDUG��-��HW�DO�������D� (QHUJ\�DQG�(QYLURQPHQW�

8VLQJ�LQSXW�RXWSXW�DQDO\VLV�WR�PHDVXUH�WKH�HQYLURQPHQWDO�
SUHVVXUH�RI�FRQVXPSWLRQ�DW�GLIIHUHQW�VSDWLDO�OHYHOV��

0XQNVJDDUG��-��HW�DO�������E� -RXUQDO�RI�,QGXVWULDO�
(FRORJ\�

$Q�HQYLURQPHQWDO�SHUIRUPDQFH�LQGH[�IRU�SURGXFWV�UHIOHFWLQJ�
GDPDJH�FRVWV���

0XQNVJDDUG��-��HW�DO�������� (FRORJLFDO�(FRQRPLFV�

0DWHULDO�LPSOLFDWLRQ�RI�&KLOH
V�HFRQRPLF�JURZWK��&RPELQLQJ�
PDWHULDO�IORZ�DFFRXQWLQJ��0)$��DQG�VWUXFWXUDO�GHFRPSRVLWLRQ�
DQDO\VLV��6'$����

0XQR]��3��DQG�+XEDFHN��.�������� (FRORJLFDO�(FRQRPLFV�

(VWLPDWLRQ�RI�HQYLURQPHQWDO�LPSDFWV�RI�WKH�WUDGH�RI�LQGXVWULDO�
SURGXFWV��$�FDVH�RI�-DSDQ���

0XUDWD��$��HW�DO�������� ,QWHUQDWLRQDO�-RXUQDO�RI�
*OREDO�(QHUJ\�,VVXHV�

(FRQRPLF�GHYHORSPHQW��SRYHUW\�UHGXFWLRQ�DQG�FDUERQ�HPLVVLRQV�
LQ�,QGLD���

0XUWK\��1�6��HW�DO�������� (QHUJ\�(FRQRPLFV�

$QDO\]LQJ�SRO\YLQ\O�FKORULGH�LQ�-DSDQ�ZLWK�7KH�ZDVWH�LQSXW�
RXWSXW�PDWHULDO�IORZ�DQDO\VLV�PRGHO���

1DNDPXUD��6��HW�DO�������� -RXUQDO�RI�,QGXVWULDO�
(FRORJ\�

$Q�LQWHULQGXVWU\�DSSURDFK�WR�DQDO\]LQJ�HFRQRPLF�DQG�
HQYLURQPHQWDO�HIIHFWV�RI�WKH�UHF\FOLQJ�RI�ZDVWH���

1DNDPXUD��6�������� (FRORJLFDO�(FRQRPLFV�

,PSURYLQJ�WKH�FRPSOHWHQHVV�RI�SURGXFW�FDUERQ�IRRWSULQWV�XVLQJ�D�
JOREDO�OLQN�LQSXW�RXWSXW�PRGHO��7KH�FDVH�RI�-DSDQ�

1DQVDL��.��HW�DO�������D� (FRQRPLF�6\VWHPV�
5HVHDUFK�

0DWHULDO�DQG�HQHUJ\�GHSHQGHQFH�RI�VHUYLFHV�DQG�LWV�LPSOLFDWLRQV� 1DQVDL��.��HW�DO�������E� (QYLURQPHQWDO�6FLHQFH�DQG�



� ���

IRU�FOLPDWH�FKDQJH��� 7HFKQRORJ\�
(QYLURQPHQWDO�ORDG�IURP�'XWFK�SULYDWH�FRQVXPSWLRQ��+RZ�PXFK�
GDPDJH�WDNHV�SODFH�DEURDG"�

1LMGDP��'�6��HW�DO�������� -RXUQDO�RI�,QGXVWULDO�
(FRORJ\�

$QDO\VLV�RI�ZDWHU�GHPDQG�DQG�ZDWHU�SROOXWDQW�GLVFKDUJH�XVLQJ�D�
UHJLRQDO�LQSXW�RXWSXW�WDEOH��$Q�DSSOLFDWLRQ�WR�WKH�&LW\�RI�
&KRQJTLQJ��XSVWUHDP�RI�WKH�7KUHH�*RUJHV�'DP�LQ�&KLQD���

2NDGHUD��7��HW�DO�������� (FRORJLFDO�(FRQRPLFV�

7KH�HQYLURQPHQWDO�HIIHFW�RI�FDU�IUHH�KRXVLQJ��$�FDVH�LQ�9LHQQD��� 2UQHW]HGHU��0��HW�DO�������� (FRORJLFDO�(FRQRPLFV�
(QHUJ\�XVH�DQG�VWUXFWXUDO�FKDQJHV��)DFWRUV�EHKLQG�WKH�IDOO�LQ�
6ZHGHQ
V�HQHUJ\�RXWSXW�UDWLR���

gVWEORP��*�������� (QHUJ\�(FRQRPLFV�

7KH�HQYLURQPHQWDO�RXWFRPH�RI�HPLVVLRQV�LQWHQVLYH�HFRQRPLF�
JURZWK��D�FULWLFDO�ORRN�DW�RIILFLDO�JURZWK�SURMHFWLRQV�IRU�6ZHGHQ�
XS�WR�WKH�\HDU��������

gVWEORP��*�������� (FRQRPLF�6\VWHPV�
5HVHDUFK�

1LWURJHQ�DQG�VXOSKXU�RXWFRPHV�RI�D�FDUERQ�HPLVVLRQV�WDUJHW�
H[FOXGLQJ�WUDGHG�DOORZDQFHV���7KH�6ZHGLVK�FDVH��������

gVWEORP��*�������� (FRORJLFDO�(FRQRPLFV�

'LUHFW�DQG�LQGLUHFW�HQHUJ\�UHTXLUHPHQWV�RI�KRXVHKROGV�LQ�,QGLD��� 3DFKDXUL��6��DQG�6SUHQJ��'�������� (QHUJ\�3ROLF\�
7HFKQRORJLFDO�FKDQJH�LQ�HQHUJ\�V\VWHPV��/HDUQLQJ�FXUYHV��
ORJLVWLF�FXUYHV�DQG�LQSXW�RXWSXW�FRHIILFLHQWV���

3DQ��+��DQG�.|KOHU��-�������� (FRORJLFDO�(FRQRPLFV�

(QYLURQPHQWDO�LQSXW�RXWSXW�PRGHOV�IRU�OLIH�F\FOH�DQDO\VLV��� 3DQ��;��DQG�.UDLQHV��6�%�������� (QYLURQPHQWDO�DQG�
5HVRXUFH�(FRQRPLFV�

)RVVLO�UHVRXUFH�WUDGH�EDODQFHV��(PHUJLQJ�WUHQGV�IRU�WKH�8.��� 3DSDWKDQDVRSRXORX��(��DQG�-DFNVRQ��
7��������

(FRORJLFDO�(FRQRPLFV�

0HDVXULQJ�IRVVLO�UHVRXUFH�LQHTXDOLW\�$�FDVH�VWXG\�IRU�WKH�8.�
EHWZHHQ������DQG��������

3DSDWKDQDVRSRXORX��(��DQG�-DFNVRQ��
7��������

(FRORJLFDO�(FRQRPLFV�

7KH�GLUHFW�DQG�LQGLUHFW�KRXVHKROG�HQHUJ\�UHTXLUHPHQWV�LQ�WKH�
5HSXEOLF�RI�.RUHD�IURP������WR������$Q�LQSXW�RXWSXW�DQDO\VLV���

3DUN��+��&��DQG�+HR��(�������� (QHUJ\�3ROLF\�

7KH�HQHUJ\�FRQVWUDLQW�DQG�GHYHORSPHQW��&RQVLVWHQF\�DQG�
RSWLPDOLW\�RYHU�WLPH���

3DUN��6��+��DQG�.XEXUVL��$�$�������� (QHUJ\�(FRQRPLFV�

$Q�LQSXW�RXWSXW�IUDPHZRUN�IRU�DQDO\VLQJ�HQHUJ\�FRQVXPSWLRQ��� 3DUN��6��+�������� (QHUJ\�(FRQRPLFV�
2SWLPL]DWLRQ�PRGHOV�IRU�HQYLURQPHQWDO�SROOXWLRQ�FRQWURO��$�
V\QWKHVLV���

3DUYLQ��0��DQG�*UDPPDV��*�:�������� -RXUQDO�RI�(QYLURQPHQWDO�
(FRQRPLFV�DQG�
0DQDJHPHQW�

7KH�V\VWHP�RI�HQYLURQPHQWDO�DQG�HFRQRPLF�DFFRXQWV������DQG�
WKH�HFRQRPLF�UHOHYDQFH�RI�SK\VLFDO�IORZ�DFFRXQWLQJ���

3HGHUVHQ��2�*��DQG�'H�+DDQ��0���
�����

-RXUQDO�RI�,QGXVWULDO�
(FRORJ\�

'<1$0,&�,1387�287387�$1$/<6,6�2)�1(7�(1(5*<�
())(&76�,1�6,1*/(�)8(/�(&2120,(6����

3HQQHU��3�6�������� (QHUJ\�V\VWHPV�DQG�SROLF\�

7KH�LPSRUWDQFH�RI�LPSRUWV�IRU�KRXVHKROG�HQYLURQPHQWDO�LPSDFWV��� 3HWHUV��*�3��DQG�+HUWZLFK��(�*�������� -RXUQDO�RI�,QGXVWULDO�
(FRORJ\�

6WUXFWXUDO�DQDO\VLV�RI�LQWHUQDWLRQDO�WUDGH��(QYLURQPHQWDO�LPSDFWV�
RI�1RUZD\���

3HWHUV��*�3��DQG�+HUWZLFK��(�*���
����D�

(FRQRPLF�6\VWHPV�
5HVHDUFK�

3ROOXWLRQ�HPERGLHG�LQ�WUDGH��7KH�1RUZHJLDQ�FDVH��� 3HWHUV��*�3��DQG�+HUWZLFK��(�*���
����E�

*OREDO�(QYLURQPHQWDO�
&KDQJH�

$�FRPPHQW�RQ��)XQFWLRQV��FRPPRGLWLHV�DQG�HQYLURQPHQWDO�
LPSDFWV�LQ�DQ�HFRORJLFDO�HFRQRPLF�PRGHO����

3HWHUV��*�3��DQG�+HUWZLFK��(�*���
����F�

(FRORJLFDO�(FRQRPLFV�

&2��HPERGLHG�LQ�LQWHUQDWLRQDO�WUDGH�ZLWK�LPSOLFDWLRQV�IRU�JOREDO�
FOLPDWH�SROLF\���

3HWHUV��*�3��DQG�+HUWZLFK��(�*���
����D�

(QYLURQPHQWDO�6FLHQFH�DQG�
7HFKQRORJ\�

3RVW�.\RWR�JUHHQKRXVH�JDV�LQYHQWRULHV��3URGXFWLRQ�YHUVXV�
FRQVXPSWLRQ���

3HWHUV��*�3��DQG�+HUWZLFK��(�*���
����E�

&OLPDWLF�&KDQJH�

&KLQD
V�JURZLQJ�&2��HPLVVLRQV���$�UDFH�EHWZHHQ�LQFUHDVLQJ�
FRQVXPSWLRQ�DQG�HIILFLHQF\�JDLQV���

3HWHUV��*�3��HW�DO�������� (QYLURQPHQWDO�6FLHQFH�DQG�
7HFKQRORJ\�

7UDGH��WUDQVSRUW��DQG�VLQNV�H[WHQG�WKH�FDUERQ�GLR[LGH�
UHVSRQVLELOLW\�RI�FRXQWULHV��$Q�HGLWRULDO�HVVD\���

3HWHUV��*�3��HW�DO�������� &OLPDWLF�&KDQJH�

)URP�SURGXFWLRQ�EDVHG�WR�FRQVXPSWLRQ�EDVHG�QDWLRQDO�HPLVVLRQ�
LQYHQWRULHV���

3HWHUV��*�3�������� (FRORJLFDO�(FRQRPLFV�

$�&KLQHVH�FRNHPDNLQJ�SURFHVV�IORZ�PRGHO�IRU�HQHUJ\�DQG�
HQYLURQPHQWDO�DQDO\VHV���

3ROHQVNH��.�5��DQG�0F0LFKDHO��)�&���
�����

(QHUJ\�3ROLF\�

7KH�OLIHWLPH�SROOXWLRQ�LPSOLFDWLRQV�RI�YDULRXV�W\SHV�RI�HOHFWULFLW\�
JHQHUDWLRQ��$Q�LQSXW�RXWSXW�DQDO\VLV���

3URRSV��-�/�5��HW�DO�������� (QHUJ\�3ROLF\�

,QWHUQDWLRQDO�WUDGH�DQG�WKH�VXVWDLQDELOLW\�IRRWSULQW��$�SUDFWLFDO�
FULWHULRQ�IRU�LWV�DVVHVVPHQW���

3URRSV��-�/�5��HW�DO�������� (FRORJLFDO�(FRQRPLFV�

,QFOXVLRQ�RI�HQYLURQPHQWDO�JRRGV�LQ�QDWLRQDO�LQFRPH�DFFRXQWLQJ��� 4D\XP��$�������� (FRQRPLF�6\VWHPV�
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5HVHDUFK�
&KDQJH�LQ�&2��HPLVVLRQ�DQG�LWV�WUDQVPLVVLRQV�EHWZHHQ�.RUHD�
DQG�-DSDQ�XVLQJ�LQWHUQDWLRQDO�LQSXW�RXWSXW�DQDO\VLV���

5KHH��+��&��DQG�&KXQJ��+��6�������� (FRORJLFDO�(FRQRPLFV�

0)$�PRGHO�WR�DVVHVV�HFRQRPLF�DQG�HQYLURQPHQWDO�
FRQVHTXHQFHV�RI�IRRG�SURGXFWLRQ�DQG�FRQVXPSWLRQ���

5LVNX�1RUMD��+��DQG�0D�HQSD�D���
,��������

(FRORJLFDO�(FRQRPLFV�

,QFRPH�JURZWK�DQG�DWPRVSKHULF�SROOXWLRQ�LQ�6SDLQ��$Q�LQSXW�
RXWSXW�DSSURDFK���

5RFD��-��DQG�6HUUDQR��0�������� (FRORJLFDO�(FRQRPLFV�

&RQVXPHU�DQG�SURGXFHU�HQYLURQPHQWDO�UHVSRQVLELOLW\��
&RPSDULQJ�WZR�DSSURDFKHV���

5RGULJXHV��-��DQG�'RPLQJRV��7�������� (FRORJLFDO�(FRQRPLFV�

6RXUFHV�RI�FKDQJH�LQ�HQHUJ\�XVH�LQ�WKH�8�6��HFRQRP\�������
������$�VWUXFWXUDO�GHFRPSRVLWLRQ�DQDO\VLV���

5RVH��$��DQG�&KHQ��&�<�������� 5HVRXUFHV�DQG�(QHUJ\�

$QDO\VLQJ�SROOXWLRQ�E\�ZD\�RI�YHUWLFDOO\�LQWHJUDWHG�FRHIILFLHQWV��
ZLWK�DQ�DSSOLFDWLRQ�WR�WKH�ZDWHU�VHFWRU�LQ�$UDJRQ���

6iQFKH]�&KyOL]��-��DQG�'XDUWH��5���
�����

&DPEULGJH�-RXUQDO�RI�
(FRQRPLFV�

&2��HPLVVLRQV�HPERGLHG�LQ�LQWHUQDWLRQDO�WUDGH��(YLGHQFH�IRU�
6SDLQ���

6iQFKH]�&KyOL]��-��DQG�'XDUWH��5���
�����

(QHUJ\�3ROLF\�

:DWHU�SROOXWLRQ�LQ�WKH�6SDQLVK�HFRQRP\��$QDO\VLV�RI�VHQVLWLYLW\�
WR�SURGXFWLRQ�DQG�HQYLURQPHQWDO�FRQVWUDLQWV���

6iQFKH]�&KyOL]��-��DQG�'XDUWH��5���
�����

(FRORJLFDO�(FRQRPLFV�

(QYLURQPHQWDO�LPSDFW�RI�KRXVHKROG�DFWLYLW\�LQ�6SDLQ��� 6iQFKH]�&KyOL]��-��HW�DO�������� (FRORJLFDO�(FRQRPLFV�
7KH�HPERGLPHQW�RI�FDUERQ�DVVRFLDWHG�ZLWK�%UD]LOLDQ�LPSRUWV�DQG�
H[SRUWV���

6FKDHIIHU��5��DQG�'H�6i��$�/�������� (QHUJ\�&RQYHUVLRQ�DQG�
0DQDJHPHQW�

,QSXW�PDQDJHPHQW�RI�QLWURJHQ�LQ�DJULFXOWXUH��� 6FKURGHU��+�������� (FRORJLFDO�(FRQRPLFV�
7KH�LPSDFW�RI�'2(�EXLOGLQJ�WHFKQRORJ\�HQHUJ\�HIILFLHQF\�
SURJUDPV�RQ�8�6��HPSOR\PHQW��LQFRPH��DQG�LQYHVWPHQW���

6FRWW��0�-��HW�DO�������� (QHUJ\�(FRQRPLFV�

,PSDFW�RI�FDS�DQG�WUDGH�SROLFLHV�IRU�UHGXFLQJ�JUHHQKRXVH�JDV�
HPLVVLRQV�RQ�8�6��KRXVHKROGV���

6KDPPLQ��0�5��DQG�%XOODUG�,,,��&�:���
�����

(FRORJLFDO�(FRQRPLFV�

,QWHJUDWHG�UHVRXUFH�SODQQLQJ�LQ�WKH�SRZHU�VHFWRU�DQG�HFRQRP\�
ZLGH�FKDQJHV�LQ�HQYLURQPHQWDO�HPLVVLRQV���

6KUHVWKD��5�0��DQG�0DUSDXQJ��&�2�3���
�����

(QHUJ\�3ROLF\�

7KH�UROH�RI�&2��HPERGLPHQW�LQ�86�&KLQD�WUDGH��� 6KXL��%��DQG�+DUULVV��5�&�������� (QHUJ\�3ROLF\�
7RZDUGV�DQ�LQWHJUDWHG�UHJLRQDO�PDWHULDOV�IORZ�DFFRXQWLQJ�PRGHO��� 6LQFODLU��3��HW�DO�������� -RXUQDO�RI�,QGXVWULDO�

(FRORJ\�
(QYLURQPHQWDO�UHSHUFXVVLRQV�DQG�WKH�HFRQRPLF�VWUXFWXUH��IXUWKHU�
FRPPHQWV�

6WHHQJH��$�(�������� 5HYLHZ�RI�(FRQRPLFV�DQG�
6WDWLVWLFV�

,QSXW�RXWSXW�WKHRU\�DQG�LQVWLWXWLRQDO�DVSHFWV�RI�HQYLURQPHQWDO�
SROLF\���

6WHHQJH��$�(�������� 6WUXFWXUDO�&KDQJH�DQG�
(FRQRPLF�'\QDPLFV�

,V�HQHUJ\�FRVW�DQ�DFFXUDWH�LQGLFDWRU�RI�QDWXUDO�UHVRXUFH�TXDOLW\"��� 6WHUQ��'�,�������� (FRORJLFDO�(FRQRPLFV�
$SSURDFKHV�WR�FRUUHFW�IRU�GRXEOH�FRXQWLQJ�LQ�WLHUHG�K\EULG�OLIH�
F\FOH�LQYHQWRULHV���

6WU¡PPDQ��$�+��HW�DO�������D� -RXUQDO�RI�&OHDQHU�
3URGXFWLRQ�

6KLIWLQJ�7UDGH�3DWWHUQV�DV�D�0HDQV�RI�5HGXFLQJ�*OREDO�&DUERQ�
'LR[LGH�(PLVVLRQV�$�0XOWLREMHFWLYH�$QDO\VLV���

6WU¡PPDQ��$�+��HW�DO�������E� -RXUQDO�RI�,QGXVWULDO�
(FRORJ\�

'HDOLQJ�ZLWK�GRXEOH�FRXQWLQJ�LQ�WLHUHG�K\EULG�OLIH�F\FOH�
LQYHQWRULHV��D�IHZ�FRPPHQWV���UHVSRQVH���

6WU¡PPDQ��$�+�������� -RXUQDO�RI�&OHDQHU�
3URGXFWLRQ�

0LVVLQJ�LQYHQWRU\�HVWLPDWLRQ�WRRO�XVLQJ�H[WHQGHG�LQSXW�RXWSXW�
DQDO\VLV���

6XK��6��DQG�+XSSHV��*�������� ,QWHUQDWLRQDO�-RXUQDO�RI�/LIH�
&\FOH�$VVHVVPHQW�

0HWKRGV�IRU�OLIH�F\FOH�LQYHQWRU\�RI�D�SURGXFW��� 6XK��6��DQG�+XSSHV��*�������� -RXUQDO�RI�&OHDQHU�
3URGXFWLRQ�

6\VWHP�%RXQGDU\�6HOHFWLRQ�LQ�/LIH�&\FOH�,QYHQWRULHV�8VLQJ�
+\EULG�$SSURDFKHV��

6XK��6��HW�DO�������� (QYLURQPHQWDO�6FLHQFH�DQG�
7HFKQRORJ\�

)XQFWLRQV��FRPPRGLWLHV�DQG�HQYLURQPHQWDO�LPSDFWV�LQ�DQ�
HFRORJLFDO�HFRQRPLF�PRGHO���

6XK��6�������D� (FRORJLFDO�(FRQRPLFV�

$�QRWH�RQ�WKH�FDOFXOXV�IRU�SK\VLFDO�LQSXW�RXWSXW�DQDO\VLV�DQG�LWV�
DSSOLFDWLRQ�WR�ODQG�DSSURSULDWLRQ�RI�LQWHUQDWLRQDO�WUDGH�DFWLYLWLHV���

6XK��6�������E� (FRORJLFDO�(FRQRPLFV�

,QGXVWULDO�HFRORJ\�DQG�LQSXW�RXWSXW�HFRQRPLFV��$Q�LQWURGXFWLRQ��� 6XK��6�������D� (FRQRPLF�6\VWHPV�
5HVHDUFK�

7KHRU\�RI�PDWHULDOV�DQG�HQHUJ\�IORZ�DQDO\VLV�LQ�HFRORJ\�DQG�
HFRQRPLFV���

6XK��6�������E� (FRORJLFDO�0RGHOLQJ�

'HYHORSLQJ�D�VHFWRUDO�HQYLURQPHQWDO�GDWDEDVH�IRU�LQSXW�RXWSXW�
DQDO\VLV��7KH�FRPSUHKHQVLYH�HQYLURQPHQWDO�GDWD�DUFKLYH�RI�WKH�
86���

6XK��6�������F� (FRQRPLF�6\VWHPV�
5HVHDUFK�

5HSO\��'RZQVWUHDP�FXW�RIIV�LQ�LQWHJUDWHG�K\EULG�OLIH�F\FOH�
DVVHVVPHQW���

6XK��6�������D� (FRORJLFDO�(FRQRPLFV�
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$UH�VHUYLFHV�EHWWHU�IRU�FOLPDWH�FKDQJH"��� 6XK��6�������E� (QYLURQPHQWDO�6FLHQFH�DQG�
7HFKQRORJ\�

&2��HPLVVLRQV�DQG�LQWHUVHFWRUDO�OLQNDJHV��7KH�FDVH�RI�6SDLQ��� 7DUDQFyQ��0�È��DQG�GHO�5tR��3�������D� (QHUJ\�3ROLF\�
6WUXFWXUDO�IDFWRUV�DIIHFWLQJ�ODQG�WUDQVSRUW�&2��HPLVVLRQV��$�
(XURSHDQ�FRPSDULVRQ�

7DUDQFyQ��0�È��DQG�GHO�5tR��3�������E� 7UDQVSRUWDWLRQ�5HVHDUFK�
3DUW�'�

$�FRPELQHG�LQSXW�RXWSXW�DQG�VHQVLWLYLW\�DQDO\VLV�DSSURDFK�WR�
DQDO\VH�VHFWRU�OLQNDJHV�DQG�&2��HPLVVLRQV���

7DUDQFyQ��0�È��DQG�GHO�5tR��3�������F� (QHUJ\�(FRQRPLFV�

7UDFNLQJ�WKH�JHQHDORJ\�RI�&2��HPLVVLRQV�LQ�WKH�HOHFWULFLW\�
VHFWRU��$Q�LQWHUVHFWRUDO�DSSURDFK�DSSOLHG�WR�WKH�6SDQLVK�FDVH���

7DUDQFyQ��0�È��HW�DO�������� (QHUJ\�3ROLF\�

$QDO\VLV�RI�FKDQJLQJ�KLGGHQ�HQHUJ\�IORZ�LQ�9LHWQDP��� 7KL�$QK�7X\HW��1��DQG�,VKLKDUD��.�1���
�����

(QHUJ\�3ROLF\�

$Q�DQDO\VLV�RI�VHFWRUDO�HQHUJ\�LQWHQVLW\�LQ�,QGLD��� 7LZDUL��3�������� (QHUJ\�3ROLF\�
0DWHULDO�DQG�HQHUJ\�IORZ�DFFRXQWLQJ�LQ�*HUPDQ\���'DWD�EDVH�IRU�
DSSO\LQJ�WKH�QDWLRQDO�DFFRXQWLQJ�PDWUL[�LQFOXGLQJ�HQYLURQPHQWDO�
DFFRXQWV�FRQFHSW���

7MDKMDGL��%��HW�DO�������� 6WUXFWXUDO�&KDQJH�DQG�
(FRQRPLF�'\QDPLFV�

([WUDFWLQJ�HPERGLHG�HQHUJ\�SDWKV�IURP�LQSXW�RXWSXW�WDEOHV��
WRZDUGV�DQ�LQSXW�RXWSXW�EDVHG�K\EULG�HQHUJ\�DQDO\VLV�PHWKRG���

7UHORDU��*�-�������� (FRQRPLF�6\VWHPV�
5HVHDUFK�

(QYLURQPHQWDO�LPSDFWV�RI�SURGXFWV��$�GHWDLOHG�UHYLHZ�RI�VWXGLHV� 7XNNHU��$��DQG�-DQVHQ��%�������� -RXUQDO�RI�,QGXVWULDO�
(FRORJ\�

7RZDUGV�D�JOREDO�PXOWL�UHJLRQDO�HQYLURQPHQWDOO\�H[WHQGHG�LQSXW�
RXWSXW�GDWDEDVH���

7XNNHU��$��HW�DO�������� (FRORJLFDO�(FRQRPLFV�

([DPLQLQJ�WKH�JOREDO�HQYLURQPHQWDO�LPSDFW�RI�UHJLRQDO�
FRQVXPSWLRQ�DFWLYLWLHV���3DUW����$�WHFKQLFDO�QRWH�RQ�FRPELQLQJ�
LQSXW�RXWSXW�DQG�HFRORJLFDO�IRRWSULQW�DQDO\VLV���

7XUQHU��.�5��HW�DO�������� (FRORJLFDO�(FRQRPLFV�

(QHUJ\�LQSXW�RXWSXW�DQDO\VLV�RI�6XQIORZHU�6HHG��+HOLDQWKXV�
DQQXXV�/���2LO�LQ�7XUNH\���

8]XQR]��0��HW�DO�������� (QHUJ\�6RXUFHV��3DUW�
%�(FRQRPLFV��3ODQQLQJ�DQG�
3ROLF\�

&DOFXODWLQJ�WKH�HQHUJ\�UHTXLUHPHQWV�RI�KRXVHKROG�SXUFKDVHV��$�
SUDFWLFDO�VWHS�E\�VWHS�PHWKRG���

YDQ�(QJHOHQEXUJ��%�&�:��HW�DO�������� (QHUJ\�3ROLF\�

$Q�LQSXW�RXWSXW�PRGHO�RI�ZDWHU�FRQVXPSWLRQ��$QDO\VLQJ�
LQWHUVHFWRUDO�ZDWHU�UHODWLRQVKLSV�LQ�$QGDOXVLD���

9HOi]TXH]��(�������� (FRORJLFDO�(FRQRPLFV�

6WUXFWXUDO�GHFRPSRVLWLRQ�RI�HQHUJ\�XVH�LQ�%UD]LO�IURP������WR�
������

:DFKVPDQQ��8��HW�DO�������� $SSOLHG�(QHUJ\�

,1387�287387�02'(/�)25�(1(5*<�32/,&<�
(9$/8$7,21����

:DQJ��+�)�DQG�&KXDQJ��<�&������� (QHUJ\�V\VWHPV�DQG�SROLF\�

(QYLURQPHQWDO�PXOWLSOLHUV�IURP�D�V\VWHP�RI�SK\VLFDO�UHVRXUFH�
DFFRXQWLQJ���

:HDOH��0�������� 6WUXFWXUDO�&KDQJH�DQG�
(FRQRPLF�'\QDPLFV�

0RGHOOLQJ�OLIHVW\OH�HIIHFWV�RQ�HQHUJ\�GHPDQG�DQG�UHODWHG�
HPLVVLRQV���

:HEHU��&��DQG�3HUUHOV��$�������� (QHUJ\�3ROLF\�

(QYLURQPHQWDOO\�LPSRUWDQW�LQWHUVHFWRUDO�IORZV��,QVLJKWV�IURP�
PDLQ�FRQWULEXWLRQV�LGHQWLILFDWLRQ�DQG�PLQLPDO�IORZ�DQDO\VLV���

:HEHU��&��DQG�6FKQDEO��+�������� (FRQRPLF�6\VWHPV�
5HVHDUFK�

4XDQWLI\LQJ�WKH�JOREDO�DQG�GLVWULEXWLRQDO�DVSHFWV�RI�$PHULFDQ�
KRXVHKROG�FDUERQ�IRRWSULQW���

:HEHU��&�/��DQG�0DWWKHZV��+�6���
�����

(FRORJLFDO�(FRQRPLFV�

&OLPDWH�FKDQJH�SROLF\�DQG�LQWHUQDWLRQDO�WUDGH��3ROLF\�
FRQVLGHUDWLRQV�LQ�WKH�86���

:HEHU��&�/��DQG�3HWHUV��*�3�������� (QHUJ\�3ROLF\�

7KH�FRQWULEXWLRQ�RI�&KLQHVH�H[SRUWV�WR�FOLPDWH�FKDQJH��� :HEHU��&�/��HW�DO�������� (QHUJ\�3ROLF\�
0HDVXULQJ�VWUXFWXUDO�FKDQJH�DQG�HQHUJ\�XVH��'HFRPSRVLWLRQ�RI�
WKH�86�HFRQRP\�IURP������WR��������

:HEHU��&�/�������� (QHUJ\�3ROLF\�

$VVHVVLQJ�VRFLRHFRQRPLF�PHWDEROLVP�WKURXJK�K\EULG�OLIH�F\FOH�
DVVHVVPHQW��7KH�FDVH�RI�WKH�&]HFK�5HSXEOLF���

:HLQ]HWWHO��-��DQG�.RYDQGD��-������� -RXUQDO�RI�,QGXVWULDO�
(FRORJ\�

3K\VLFDO�DQG�PRQHWDU\�LQSXW�RXWSXW�DQDO\VLV��:KDW�PDNHV�WKH�
GLIIHUHQFH"���

:HLV]��+��DQG�'XFKLQ��)�������� (FRORJLFDO�(FRQRPLFV�

2Q�WKH�FRQYHUVLRQ�EHWZHHQ�ORFDO�DQG�JOREDO�KHFWDUHV�LQ�
(FRORJLFDO�)RRWSULQW�DQDO\VLV�

:LHGPDQQ��7�2��DQG�/HQ]HQ��0���
�����

(FRORJLFDO�(FRQRPLFV�

$OORFDWLQJ�HFRORJLFDO�IRRWSULQWV�WR�ILQDO�FRQVXPSWLRQ�FDWHJRULHV�
ZLWK�LQSXW�RXWSXW�DQDO\VLV���

:LHGPDQQ��7�2��HW�DO�������� (FRORJLFDO�(FRQRPLFV�

([DPLQLQJ�WKH�JOREDO�HQYLURQPHQWDO�LPSDFW�RI�UHJLRQDO�
FRQVXPSWLRQ�DFWLYLWLHV���3DUW����5HYLHZ�RI�LQSXW�RXWSXW�PRGHOV�
IRU�WKH�DVVHVVPHQW�RI�HQYLURQPHQWDO�LPSDFWV�HPERGLHG�LQ�WUDGH���

:LHGPDQQ��7�2��HW�DO�������� (FRORJLFDO�(FRQRPLFV�

&RPSDQLHV�RQ�WKH�VFDOH�FRPSDULQJ�DQG�EHQFKPDUNLQJ�WKH� :LHGPDQQ��7�2��HW�DO�������� -RXUQDO�RI�,QGXVWULDO�
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VXVWDLQDELOLW\�SHUIRUPDQFH�RI�EXVLQHVVHV��� (FRORJ\�
$�ILUVW�HPSLULFDO�FRPSDULVRQ�RI�HQHUJ\�)RRWSULQWV�HPERGLHG�LQ�
WUDGH���05,2�YHUVXV�3/80���

:LHGPDQQ��7�2�������D� (FRORJLFDO�(FRQRPLFV�

&DUERQ�)RRWSULQW�DQG�LQSXW�RXWSXW�DQDO\VLV���$Q�LQWURGXFWLRQ� :LHGPDQQ��7�2�������E� (FRQRPLF�6\VWHPV�
5HVHDUFK�

$�UHYLHZ�RI�UHFHQW�PXOWL�UHJLRQ�LQSXW�RXWSXW�PRGHOV�XVHG�IRU�
FRQVXPSWLRQ�EDVHG�HPLVVLRQ�DQG�UHVRXUFH�DFFRXQWLQJ���

:LHGPDQQ��7�2�������F� (FRORJLFDO�(FRQRPLFV�

$FFRXQWLQJ�IRU�QLWURJHQ�LQ�'HQPDUN���$�VWUXFWXUDO�
GHFRPSRVLWLRQ�DQDO\VLV���

:LHU��0��DQG�+DVOHU��%�������� (FRORJLFDO�(FRQRPLFV�

(IIHFWV�RI�KRXVHKROG�FRQVXPSWLRQ�SDWWHUQV�RQ�&2��UHTXLUHPHQWV��� :LHU��0��HW�DO�������� (FRQRPLF�6\VWHPV�
5HVHDUFK�

(YDOXDWLQJ�VXVWDLQDELOLW\�RI�KRXVHKROG�FRQVXPSWLRQ���8VLQJ�
'($�WR�DVVHVV�HQYLURQPHQWDO�SHUIRUPDQFH���

:LHU��0��HW�DO�������D� (FRQRPLF�6\VWHPV�
5HVHDUFK�

6RXUFHV�RI�FKDQJHV�LQ�HPLVVLRQV�IURP�HQHUJ\��D�VWUXFWXUDO�
GHFRPSRVLWLRQ�DQDO\VLV���

:LHU��0�������� (FRQRPLF�6\VWHPV�
5HVHDUFK�

&DUERQ�DQG�ODQG�XVH�DFFRXQWLQJ�IURP�D�SURGXFHU
V�DQG�D�
FRQVXPHU
V�SHUVSHFWLYH���$Q�HPSLULFDO�H[DPLQDWLRQ�FRYHULQJ�WKH�
ZRUOG��

:LOWLQJ��+�&��DQG�9ULQJHU��.�������� (FRQRPLF�6\VWHPV�
5HVHDUFK�

7UHQGV�LQ�'XWFK�HQHUJ\�LQWHQVLWLHV�IRU�WKH�SHULRG����������� :LOWLQJ��+�&��HW�DO�������� (QHUJ\�
$QDO\]LQJ�SRWHQWLDOV�IRU�UHGXFLQJ�WKH�HQHUJ\�UHTXLUHPHQW�RI�
KRXVHKROGV�LQ�WKH�1HWKHUODQGV���

:LOWLQJ��+�&��HW�DO�������� (FRQRPLF�6\VWHPV�
5HVHDUFK�

,QYHVWLJDWLQJ�QHZ�WHFKQRORJLHV�LQ�D�VFHQDULR�FRQWH[W��GHVFULSWLRQ�
DQG�DSSOLFDWLRQ�RI�DQ�LQSXW�RXWSXW�PHWKRG�

:LOWLQJ��+�&��HW�DO�������� -RXUQDO�RI�&OHDQHU�
3URGXFWLRQ�

$XVWUDOLD
V�FDUERQ�IRRWSULQW� :RRG��5��DQG�'H\��&�-�������� (FRQRPLF�6\VWHPV�
5HVHDUFK�

$Q�DSSOLFDWLRQ�RI�D�PRGLILHG�HFRORJLFDO�IRRWSULQW�PHWKRG�DQG�
VWUXFWXUDO�SDWK�DQDO\VLV�LQ�D�FRPSDUDWLYH�LQVWLWXWLRQDO�VWXG\��

:RRG��5��DQG�/HQ]HQ��0�������� /RFDO�(QYLURQPHQW�

=HUR�YDOXH�SUREOHPV�RI�WKH�ORJDULWKPLF�PHDQ�GLYLVLD�LQGH[�
GHFRPSRVLWLRQ�PHWKRG��

:RRG��5��DQG�/HQ]HQ��0�������� (QHUJ\�3ROLF\�

6WUXFWXUDO�SDWK�GHFRPSRVLWLRQ��� :RRG��5��DQG�/HQ]HQ��0�������D� (QHUJ\�(FRQRPLFV�
$JJUHJDWH�PHDVXUHV�RI�FRPSOH[�HFRQRPLF�VWUXFWXUH�DQG�
HYROXWLRQ�D�UHYLHZ�DQG�FDVH�VWXG\���

:RRG��5��DQG�/HQ]HQ��0�������E� -RXUQDO�RI�,QGXVWULDO�
(FRORJ\�

$�FRPSDUDWLYH�VWXG\�RI�VRPH�HQYLURQPHQWDO�LPSDFWV�RI�
FRQYHQWLRQDO�DQG�RUJDQLF�IDUPLQJ�LQ�$XVWUDOLD��

:RRG��5��HW�DO�������� $JULFXOWXUDO�6\VWHPV�

$�PDWHULDO�KLVWRU\�RI�$XVWUDOLD��(YROXWLRQ�RI�PDWHULDO�LQWHQVLW\�
DQG�GULYHUV�RI�FKDQJH�

:RRG��5��HW�DO�������� -RXUQDO�RI�,QGXVWULDO�
(FRORJ\�

6WUXFWXUDO�GHFRPSRVLWLRQ�DQDO\VLV�RI�$XVWUDOLD
V�JUHHQKRXVH�JDV�
HPLVVLRQV���

:RRG��5�������� (QHUJ\�3ROLF\�

���*RRG�DQG�VHUYLFHV��DQ�LQSXW�RXWSXW�DQDO\VLV��� :ULJKW��'�-�������� (QHUJ\�3ROLF\�
7UDGH�SDWWHUQ�FKDQJH�LPSDFW�RQ�LQGXVWULDO�&2��HPLVVLRQV�LQ�
7DLZDQ���

:X��-��+��HW�DO�������� (QHUJ\�3ROLF\�

2Q�WKH�DSSOLFDWLRQ�RI�LQSXW�RXWSXW�DQDO\VLV�WR�HQHUJ\�LVVXHV��� :X��5��+��DQG�&KHQ��&�<�������� (QHUJ\�(FRQRPLFV�
7KH�HPERGLPHQW�RI�FDUERQ�LQ�LPSRUWV�RI�PDQXIDFWXUHG�SURGXFWV��
LPSOLFDWLRQV�IRU�LQWHUQDWLRQDO�DJUHHPHQWV�RQ�JUHHQKRXVH�JDV�
HPLVVLRQV���

:\FNRII��$�:��DQG�5RRS��-�0�������� (QHUJ\�3ROLF\�

$�QHZ�DSSURDFK�WR�PRGHOLQJ�ZDVWH�LQ�SK\VLFDO�LQSXW�RXWSXW�
DQDO\VLV���

;X��<��DQG�=KDQJ��7�������� (FRORJLFDO�(FRQRPLFV�

$Q�DQDO\VLV�RI�&2��HPLVVLRQV�RI�-DSDQHVH�LQGXVWULHV�GXULQJ�WKH�
SHULRG�EHWZHHQ������DQG��������

<DEH��1�������� (QHUJ\�3ROLF\�

8VLQJ�WLPH�VHULHV�WR�PHDVXUH�XQFHUWDLQW\�LQ�HQYLURQPHQWDO�LQSXW�
RXWSXW�DQDO\VLV�

<DPDNDZD��$��DQG�3HWHUV��*�3�������� (FRQRPLF�6\VWHPV�
5HVHDUFK�

6WUXFWXUDO�GHFRPSRVLWLRQ�DQDO\VLV�RI�VRXUFHV�RI�GHFDUERQL]LQJ�
HFRQRPLF�GHYHORSPHQW�LQ�&KLQD��������������

=KDQJ��<�������� (FRORJLFDO�(FRQRPLFV�

��


