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3DODVK�8SD]LOD�RI�1DUVLQJGL�'LVWULFW

0G��'DQHVK�0LDK�DQG�0G��5DILTXO�,VODP
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$EVWUDFW
� &RRNLQJ�IXHOV�VKDUH�WKH�ODUJHVW�SDUW�RI�SULPDU\�HQHUJ\�FRQVXPSWLRQ�LQ�WKH�
UXUDO�DUHDV�RI�%DQJODGHVK��8QGHUVWDQGLQJ� WKH�GHPDQG�VLWXDWLRQ�RI� WKH�FRRNLQJ�
IXHOV�IDFLOLWDWHV�WKH�UXUDO�HQHUJ\�SODQQLQJ�LQ�%DQJODGHVK��7KLV�VWXG\�LQYHVWLJDWHV�
WKH�GHPDQG�RI�ELRPDVV� IXHOV� IRU�FRRNLQJ� WKURXJK� UXUDO�KRXVHKROG�DQG�PDUNHW�
VXUYH\� LQ� WKH� UXUDO� DUHDV�� ,W� DGRSWHG�D� FOXVWHU� VDPSOLQJ� WHFKQLTXH� WR� VHOHFW����
KRXVHKROGV�IURP�IRXU�YLOODJHV�RI�WZR�XQLRQV�XQGHU�3DODVK�8SD]LOD�RI�1DUVLQJGL�
GLVWULFW��7KH�PDMRU�FRRNLQJ�IXHOV�FRQVXPHG�E\� WKH�KRXVHKROGV�ZHUH� ILUHZRRG��
EUDQFKHV�� OHDYHV�DQG�WZLJV��EDPERR��ULFH�VWUDZ��ULFH�KXVN�DQG� MXWH�VWLFN��3ULFH�
HODVWLFLW\� RI� GHPDQG� RI� ILUHZRRG�ZDV� ������ UHYHDOLQJ� WKDW� ILUH� ZRRG�ZDV� DQ�
LQHODVWLF�PDUNHW� FRPPRGLW\� LQ� WKDW� DUHD�� ,W� LV� H[SHFWHG� WKDW� WKLV� VWXG\�ZLOO� EH�
KHOSIXO�IRU�UXUDO�HQHUJ\�GHYHORSPHQW�LQ�%DQJODGHVK�

PYLPVg�F
� HYVMYgCgNL�0®YJ[E�5EFgC�LYExYL�5zYMYE[�fJjZM.�5zYMYE[�fIYg0L�PHg3gT�HR�$VN�C/M�.gL�

.H\ZRUGV��)LUHZRRG��3ULFH�HODVWLFLW\�RI�GHPDQG��7\SH�RI�FRRNLQJ�IXHOV�

,QWURGXFWLRQ�
%LRPDVV�LV�XVHG�DV�WKH�PRVW�FRPPRQ�SULPDU\�IXHO�IRU�HQHUJ\�SXUSRVHV�LQ�GRPHVWLF�VHFWRUV�LQ�DOPRVW�
DOO� GHYHORSLQJ� FRXQWULHV�� ,W� SOD\V� D� YLWDO� UROH� LQ� UXUDO� HQHUJ\� VXSSO\� LQ� 6RXWK�$VLD� LQFOXGLQJ�
%DQJODGHVK�VKDULQJ�D�PDMRU�SDUW�RI�WKH�WRWDO�HQHUJ\�FRQVXPSWLRQ��%DUQHV�HW�DO��������*2%��������
+RXVHKROG�HQHUJ\�FRQVXPSWLRQ�LQ�GHYHORSLQJ�FRXQWULHV�PRVWO\�FRYHUV�FRRNLQJ�SXUSRVHV��3RNKDUHO�
�������(QHUJ\�FRQVXPSWLRQ�SDWWHUQ�WKURXJKRXW�WKH�ZRUOG�YDULHV�IURP�FRXQWU\�WR�FRXQWU\�DQG�UHJLRQ�
WR�UHJLRQ��'XH�WR�XQDYDLODELOLW\�DQG�VFDUFLW\�RI�PRGHUQ�HQHUJ\�VXSSO\��DOPRVW�DOO�UXUDO�SHRSOH�GHSHQG�
RQ� ELRPDVV� WR� PHHW� WKHLU� GDLO\� HQHUJ\� GHPDQG�� HVSHFLDOO\� IRU� FRRNLQJ�� 1RZ�� WKHUH� LV� D� VHYHUH�
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�� %DQJODGHVK�-RXUQDO�RI�)RUHVW�6FLHQFH��9RO��������	���������

VKRUWDJH�RI�IXHO�ZRRG�LQ�PDQ\�GHYHORSLQJ�FRXQWULHV�DV� WKH�QDWXUDO�IRUHVWV�DQG�YLOODJH�JURYHV�DUH�
EHLQJ� RYHU� H[SORLWHG� �%DODW� ������� 7KLV� VKRUWDJH� ZLOO� DOVR� EH� VHYHUH� XQOHVV� WKH� IRUHVW� FRYHU� LV�
SURWHFWHG� DQG� IXHO�ZRRG�SODQWDWLRQ� LQ� WKH� FRXQWU\� LV� VXVWDLQDEO\�GHYHORSHG� �%DUQHV� HW� DO�� �������
0DQ\�VWXGLHV� UHSRUW� WKDW� WKHUH� LV� D�JDS�EHWZHHQ�GHPDQG�DQG� VXSSO\�RI�ELRPDVV�HQHUJ\� LQ�PDQ\�
FRXQWULHV�RI�WKH�ZRUOG��$NWKHU�HW�DO������E��$UQROG�DQG�3HUVVRQ�������&RRNH�HW�DO���������$�QXPEHU�
RI� VWXGLHV� KDYH� EHHQ� IRXQG� RQ� GHPDQG� DQG� VXSSO\� RI� UXUDO� FRRNLQJ� IXHO� LQ� GLIIHUHQW� FRXQWULHV�
WKURXJKRXW�WKH�ZRUOG��)RU�H[DPSOH��.RRSPDQV��������FRQGXFWHG�VWXG\�RQ�ELRPDVV�HQHUJ\�GHPDQG�
DQG� VXSSO\� IRU� 6RXWK� DQG� 6RXWK�(DVW�$VLD�� %HUQGHV� HW� DO�� ������� DQDO\]HG� WKH� FRQWULEXWLRQ� RI�
ELRPDVV�LQ�WKH�IXWXUH�JOREDO�HQHUJ\�VXSSO\�ZKLFK�LV�D�UHYLHZ�RI����VWXGLHV��3DFKDXUL���������5DR�DQG�
5HGG\��������VWXGLHG�WKH�HIIHFW�RI�LQFRPH�DQG�RWKHU�VRFLR�HFRQRPLF�IDFWRUV�RQ�WKH�IXHO�XVH�E\�WKH�
KRXVHKROGV�LQ�,QGLD��

7KH�PDMRU�VRXUFHV�RI�HQHUJ\�LQ�%DQJODGHVK�DUH�ELRPDVV�IXHO��QDWXUDO�JDV��RLO�DQG�FRDO��$KPHG�HW�DO��
������+XGD�HW�DO���������'HVSLWH�PDQ\�VWXGLHV�RQ�UXUDO�ELRPDVV�HQHUJ\�VRXUFHV��VXSSO\�DQG�GHPDQG�
FURVVLQJ� YDULRXV� VRFLR�HFRQRPLF� IDFWRUV� LQ�PDQ\� SDUWV� RI�%DQJODGHVK� �H�J��$NWKHU� HW� DO�� ����D��
$NWKHU�HW�DO������E��$ODP�HW�DO��������%DOD�HW�DO��������+DVVDQ�HW�DO��������-DVKLPXGGLQ�HW�DO��������
.HQQHV�HW�DO��������0LDK�HW�DO��������0LDK�HW�DO��������0LDK�HW�DO��������0LDK�HW�DO������D��0LDK�HW�
DO�� ����E�� 6DUNHU� DQG� ,VODP� ������� GHPDQG� VLWXDWLRQ� RI� FRRNLQJ� IXHO� YLVXDOL]LQJ� E\� HODVWLFLW\�
PHDVXUHPHQW�LQ�1DUVLQJGL�UHJLRQ�LV�XQH[SORUHG��$NWKHU�HW�DO�������D��VWXGLHG�GRPHVWLF�IXHO�XVH�LQ�
WKH�0HJKQD�IORRGSODLQ�DUHD�RI�%DQJODGHVK��$NWKHU�HW�DO�������E��VWXGLHG�IXHOZRRG�VKRUWDJH�VLWXDWLRQ�
LQ�WKH�2OG�%UDKPDSXWUD�GRZQVWUHDP�]RQH�LQ�%DQJODGHVK��$OWKRXJK�ERWK�WKH�VWXG\�VLWHV��$NWKHU�HW�DO��
����D��$NWKHU�HW�DO������E��DUH�LQ�1DUVLQJGL�'LVWULFW�RI�%DQJODGHVK��WKHVH�VWXGLHV�GLG�QRW�VFDOHG�XS�
WKH� GHPDQG� VLWXDWLRQ� LQ� UHODWLRQ� WR� SULFH� HODVWLFLW\�� 7KH� SUHVHQW� VWXG\� DFFHQWXDWHV� WKH� GHPDQG�
VLWXDWLRQ�RI�FRRNLQJ�IXHOV�ZLWK�WKH�LQFUHDVH�DQG�GHFUHDVH�RI�WKH�SULFH�RQ�WKH�EDVLV�RI�HFRQRPLF�QDWXUH�
RI�WKHVH�IXHOV��/LNHZLVH��LW�ZLOO�VKRUWHQ�WKH�SUHVHQW�NQRZOHGJH�GHDUWK�RQ�SULFH�GHPDQG�VHQVLWLYLW\�RI�
FRRNLQJ�IXHOV�LQ�%DQJODGHVK��

0DWHULDOV�DQG�0HWKRGV
� 7KH� VWXG\�ZDV� FRQGXFWHG� GXULQJ� -XQH� ����� WKURXJK�'HFHPEHU� ����� LQ�3DODVK�8SD]LOD� RI�
1DUVLQJGL�GLVWULFW�LQ�%DQJODGHVK�

'HVFULSWLRQ�RI�WKH�VWXG\�DUHD
� 7KH�VWXG\�ZDV�FRQGXFWHG�DW�3DODVK�8SD]LOD��RI�1DUVLQJGL�GLVWULFW��7KH�8SD]LOD�RFFXSLHV�DQ�
DUHD�RI�������NPð��,W�LV�ORFDWHG�EHWZHHQ������
�DQG������
�1RUWK�ODWLWXGHV�DQG�EHWZHHQ������
�DQG�
�����
�(DVW�ORQJLWXGHV��)LJXUH�����,W�FRQVLVWV�RI���8QLRQ�3DULVKDGV��83�������0DX]D��DQG����YLOODJHV�
�%%6��������7KH�83�DUH�'DQJD��&KDUVLQGXU��*D]DULD�DQG�-LQDUGL��7KH�WRWDO�SRSXODWLRQ�RI�WKH�8SD]LOD�
LV� �������� ZKHUH� PDOH� DQG� IHPDOH� VKDUHV� E\� DOPRVW� ���� �%%6� ������� 7KH� WRWDO� QXPEHU� RI�
KRXVHKROGV�LQ�WKLV�8SD]LOD�LV��������ZLWK�WKH�SRSXODWLRQ�GHQVLW\������NP���KDYLQJ�DQ�DQQXDO�JURZWK�
UDWH�RI�������$YHUDJH� OLWHUDF\�RI� WKH�8SD]LOD� LV����� LQFOXGLQJ�PDOH�����DQG� IHPDOH������%%6�
�������1DUVLQJGL�GLVWULFW�HQMR\V�D�VXEWURSLFDO�FOLPDWH�KDYLQJ�WHPSHUDWXUH�UDQJLQJ�IURP������&�WR�
���&�ZLWK�DYHUDJH�UDLQIDOO������PP�



6DPSOLQJ
7KH�VDPSOLQJ�WHFKQLTXH�FRQGXFWHG�IRU�WKH�
VWXG\� ZDV� PXOWLVWDJH� FOXVWHU� VDPSOLQJ��
7KH� VHTXHQFH� RI� VHOHFWLRQ� ZDV� IURP�
8SD]LOD� WR�8QLRQ�� IURP�8QLRQ� WR�YLOODJH�
DQG� WKHQ� KRXVHKROGV� DQG� FRUUHVSRQGLQJ�
PDUNHWV�� 2XW� RI� �� 8QLRQV� RI� 3DODVK�
8SD]LOD�� ��8QLRQV� �*D]DULD� DQG� -LQDUGL��
DQG���YLOODJHV�IURP�HDFK�XQLRQ��'RULFKRU�
DQG� *D]DULD� IURP� *D]DULD� 8QLRQ��
0D]HUFKDU� DQG� 3DUXOLD� IURP� -LQDUGL�
8QLRQ�� ZHUH� VHOHFWHG� UDQGRPO\� �)LJXUH�
���� )LQDOO\�� ��� KRXVHKROGV� IURP� HDFK�
YLOODJH� KDYLQJ� D� WRWDO� RI� ��� KRXVHKROGV�
ZHUH�VHOHFWHG�UDQGRPO\��)URP�WKH�RIILFHV�
RI� WKH� UHVSHFWLYH� 83�� WKH� OLVW� RI� WKH�
YLOODJHV� DQG� KRXVHKROGV� ZHUH� REWDLQHG��
8VLQJ� WKH� UDQGRPL]DWLRQ� WRRO� RI� D�

VWDWLVWLFDO�SDFNDJH��WKH�YLOODJHV�DQG�FRUUHVSRQGLQJ�KRXVHKROGV�ZHUH�VHOHFWHG�IRU�WKH�VWXG\��$IWHU�
VHOHFWLQJ�WKH�XQLRQV��YLOODJHV�DQG�KRXVHKROGV��ZH�UHFHLYHG�WKH�KHOS�RI�WKH�ZDUG�PHPEHUV�DQG�NH\�
SHUVRQV�LQ�WKH�YLOODJH�WR�ORFDWH�WKH�KRXVHKROGV�DQG�GDWD�FROOHFWLRQ�

'DWD�FROOHFWLRQ�DQG�DQDO\VLV
$� VHPL�VWUXFWXUHG� TXHVWLRQQDLUH� ZDV� SUHSDUHG� IRU� SULPDU\� GDWD� FROOHFWLRQ� IURP� HDFK� RI� WKH�
KRXVHKROG��%HIRUH�JRLQJ�WR�FROOHFW�ILQDO�GDWD��D�UHFRQQDLVVDQFH�VXUYH\�ZDV�FDUULHG�RXW�WR�REVHUYH�
WKH� RYHUDOO� VLWXDWLRQ� RI� WKH� VWXG\� DUHD�� 7KURXJK� UHFRQQDLVVDQFH� VXUYH\�� LW� ZDV� REVHUYHG� WKDW�
SLSHOLQH�JDV�VXSSO\�ZDV�QRW�DYDLODEOH�DQG�PRVW�RI�WKH�KRXVHKROGV�ZHUH�6HPL�3XFFD��LQ�WKRVH�DUHDV��
7R�IDFLOLWDWH�DQG�HQULFK�WKH�VWXG\��WKH�UHOHYDQW�VWDWLVWLFDO�GDWD�DQG�LQIRUPDWLRQ�DERXW�WKH�VWXG\�DUHD�
ZHUH�FROOHFWHG�IURP�WKH�83�RIILFH��7KH�FROOHFWHG�GDWD�ZHUH�FRPSLOHG�DQG�DQDO\]HG�E\�WKH�VWDWLVWLFDO�
SDFNDJH�6366�VWDWLVWLFV������DQG�0LFURVRIW�([FHO�������

7KH�VWXG\�LQYROYHG�KRXVHKROG�DQG�PDUNHW�VXUYH\��7KH�KRXVHKROG�VXUYH\�ZDV�FDUULHG�RXW�WKURXJK�
SHUVRQDO�YLVLWV�WR�WKH�KRXVHKROGV�IRU�VHYHUDO�WLPHV�GXULQJ�-XQH������WKURXJK�'HFHPEHU�������7KH�
FRRNLQJ�IXHOV�ZHUH�LGHQWLILHG�RQ�WKH�EDVLV�RI�WKH�GHWHUPLQDWLRQ�RI�WKH�SULFH�RI�WKH�IXHOV�DQG�WRWDO�
TXDQWLW\�ERXJKW�SHU�PRQWK�IRU�HDFK�KRXVHKROG�DQG�WKH�UHVSRQVHV�RI�WKH�KRXVHKROGV�WR�EX\�WKHVH�
IXHOV�DW�GLIIHUHQW�K\SRWKHWLFDO�SULFHV��)RXU�K\SRWKHWLFDO�SULFHV�ZHUH�DVVXPHG�IRU�WKLV�VXUYH\��7KH\�
ZHUH�SULFH���SULFH���SULFH��DQG�SULFH��:KLOH�SULFH��DQG�SULFH��ZHUH�GHULYHG�WKURXJK�WKH�UHGXFWLRQ�
RI�SUHVHQW�PDUNHW�SULFH�DW������2Q�WKH�RWKHU�KDQG��SULFH��DQG�SULFH��ZHUH�GHULYHG�WKURXJK�WKH�
LQFUHDVH�RI�PDUNHW�SULFH�DW�����
7R�GHWHUPLQH� WKH� UHODWLRQVKLS�EHWZHHQ� WRWDO� LQFRPH�DQG�FRRNLQJ� IXHO�XVH�RI� WKH�KRXVHKROG��HDFK�
KRXVHKROG�ZDV�EURXJKW�XQGHU�ILYH�LQFRPH�JURXSV��7KH�JURXSV�ZHUH�VHOHFWHG�SXUSRVLYHO\�RQ�WKH�EDVLV�

UHODWLRQVKLS�DOVR�ZDV�VKRZQ�IRU�WKH�KRXVH�W\SHV�FODVVLILHG�DV�.DFKD���3XFFD��DQG�6HPL�3XFFD�
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)URP�WKH�DQDO\VLV��LW�ZDV�IRXQG�WKDW�RQO\�ILUH�ZRRG�������ZDV�XVHG�DV�WKH�PDUNHW�FRPPRGLW\�DV�WKH�
ODUJHVW�VFDOH�DPRQJ�WKH�RWKHU�FRRNLQJ�IXHOV��6R��SULFH�HODVWLFLW\�RI�GHPDQG�ZDV�FRQVLGHUHG�RQO\�IRU�
ILUH� ZRRG�� )URP� WKH� GDWDVHW�� WKH� FDVHV� LQFRUSRUDWLQJ� ILUH� ZRRG� DV� D� PDUNHW� FRPPRGLW\� ZHUH�
DEVWUDFWHG� RQO\� IRU� HODVWLFLW\� PHDVXUHPHQW�� )RU� HODVWLFLW\� PHDVXUHPHQW�� �� SULFHV� DQG� TXDQWLW\�
GHPDQGHG�VFHQDULRV�ZHUH�XVHG��7R�FUHDWH�WKHVH�VFHQDULRV��WKH�SUHVHQW�PDUNHW�SULFH�ZDV�XVHG�DV�D�
SLYRWDO� SRLQW� UHVXOWLQJ� WR� SULFHV� ORZHU� DQG� WZR� SULFHV� XSSHU� WKDQ� WKH� SUHVHQW� SULFH��:LWK� WKHVH�
FKDQJHV�� WKH� FRUUHVSRQGLQJ� TXDQWLW\� GHPDQGHG�ZDV� UHFRUGHG�� )RU� FDOFXODWLQJ� SULFH� HODVWLFLW\� RI�
GHPDQG��WKH�PLGSRLQW�PHWKRG��0DQNLZ�������ZDV�XVHG�EHWZHHQ�WZR�SRLQW��DV��4���3���DQG��4���3���

:KHUH��4� �4XDQWLW\�GHPDQGHG����� 4� �4XDQWLW\�GHPDQGHG����3�� �3ULFH����3� �3ULFH��
)RU� VSHFLI\LQJ� WKH� HODVWLFLW\�� WKH� FRUUHVSRQGLQJ� SULFH� DV� µPRGH¶� ILJXUH� ZDV� DQDO\]HG� IRU� HDFK�
VFHQDULR�� $QG� WKHQ�� VWHP�DQG±OHDI� SORW� ZDV� JHQHUDWHG� IRU� VKRZLQJ� WKH� µPRGH¶� SULFH� DQG� WKH�
FRUUHVSRQGLQJ�HODVWLFLW\����

� 7R�ILQG�RXW�DQ�HODVWLFLW\�RI�ILUHZRRG�IRU�WKH�ZKROH�VWXG\�DUHD��ZH�FDOFXODWHG�G4�4�DQG�G3�3�
DQG�SORWWHG�G4�4��<�D[LV��DJDLQVW�G3�3��;�D[LV���$IWHU�WKDW�ZH�FDOFXODWHG�WKH�VORSH�>�G4�4����G3�3�@��
ZKLFK�GHWHUPLQHG�WKH�SULFH�HODVWLFLW\�HVWLPDWH�IRU�WKH�ILUHZRRG�LQ�WKH�PDUNHW��

� 7KH� VWXG\� ZDV� FRQGXFWHG� XQGHU� WKH� DFDGHPLF� UHVHDUFK� SURJUDP� GHVLJQHG� E\� WKH� DXWKRUV�
WKHPVHOYHV��+RZHYHU�� DIWHU� IXOILOOLQJ� WKH�SXUSRVH�RI�DFDGHPLF�QHHGV�� WKH� VWXG\�DQG�DQDO\VLV�ZDV�
IXUWKHUHG�WR�DFFRPSOLVK�WKH�IXOO�REMHFWLYHV�RI�WKLV�VWXG\��7KH�SUHVHQW�SDSHU�LV�RQH�RI�WKH�VHULHV�RI�WKH�
VWXGLHV�RI�WKLV�NLQG��

5HVXOWV�DQG�'LVFXVVLRQV
6RFLR�HFRQRPLF�SURILOH�RI�WKH�KRXVHKROGV
� 7KH�DYHUDJH�IDPLO\�VL]H�DQG�QXPEHU�RI�LQFRPH�HDUQHUV�IRXQG�LQ�WKH�VHOHFWHG�KRXVHKROGV�ZHUH�
����DQG������UHVSHFWLYHO\��7DEOH�����$PRQJ�WKH�IRXU�YLOODJHV��WKH�KLJKHVW�DYHUDJH�IDPLO\�VL]H�ZDV�
IRXQG� LQ� 3DUXOLD� DQG� WKH� ORZHVW� LQ� 'RULFKDU�� *D]DULD� DQG� 0D]HUFKDU��$YHUDJH� LQFRPH� RI� WKH�

ZDV�LQ�0D]HUFKDU��7KH�KRXVHKROGV�RI�WKH�VWXG\�DUHDV�SRVVHVVHG��������������Pð�KRPHVWHDG�VL]H�DQG�
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9LOODJH +RPHVWHDG�VL]H�
�P��KRPHVWHDG���

+RPHVWHDG VL]H
�P��KRPHVWHDG���

$JULFXOWXUDO ODQG
�P��KRXVHKROG���

'RULFKDU ���������������
 ��������� �� � ���� ��������
*D]DULD � ������������ ����������� �� ������������
0D]KHUFKDU �� ����������� ������������ ������������
3DUXOLD �������������� ���� ������� � ���������� �
0HDQ � � ���������� ������������ �������������

)LJXUH LQGLFDWHV VWDQGDUG HUURU RI PHDQV�

��

7DEOH����6RFLR�GHPRJUDSKLF�SURILOH�RI�WKH�KRXVHKROGV�LQ�3DODVK�8SD]LOD��1DUVLQJGL�

� 3DODVK�8SD]LOD��VLWXDWHG�RQ�WKH�EDQN�RI�6LWDODNK\D�5LYHU��LV�EOHVVHG�ZLWK�QXPHURXV�VPDOO�DQG�
ODUJH�VFDOH�LQGXVWULHV��7KHVH�KDYH�SURYLGHG�VLJQLILFDQW�QXPEHUV�RI�HPSOR\PHQW�WR�WKH�ORFDO�SHRSOH��
7KH�SRSXODWLRQ�FHQVXV������KDYH�UHFRUGHG������SHRSOH�HPSOR\HG�LQ�WKH�LQGXVWULHV�LQFOXGLQJ������
MREV�LQ�WKH�JRYHUQPHQW�DQG�QRQ�JRYHUQPHQW�VHUYLFHV�LQ�3DODVK�8SD]LOD��%%6��������,Q�DGGLWLRQ�WR�
WKLV��IRUHLJQ�UHPLWWDQFH�ZDV�IRXQG�DQ�LPSRUWDQW�VRXUFH�RI�LQFRPH�LQ�PDQ\�KRXVHKROGV�LQ�WKLV�8SD]LOD�
�SHUV�FRPP����7KXV�WKH�SUHVHQW�KLJK�LQFRPH�RI�WKH�KRXVHKROGV�FDQ�EH�H[SODLQHG��,Q�FRQWUDVW�WR�WKLV��
KRXVHKROG�LQFRPH�UHYHDOHG�IRU�5DLSXUD�DQG�%HODER�8SD]LOD�XQGHU�1DUVLQJGL�GLVWULFW�ZDV�ORZHU�WKDQ�
WKLV�8SD]LOD��$NWKHU�HW�DO������D��$NWKHU�HW�DO������E���+DYLQJ�D�WRWDO�QXPEHU�RI�KRXVHKROGV���������
ZLWK� WKH� SRSXODWLRQ�GHQVLW\� �����NP����3DODVK�8SD]LOD� LV� H[SHULHQFLQJ� D� KXJH� IUDJPHQWDWLRQ�RI�
KRPHVWHDG�DQG�DJULFXOWXUDO�ODQGV��%%6��������7KH�WHQGHQF\�RI�UDSLG�XUEDQL]DWLRQ�LV�DOVR�VTXHH]LQJ�
WKH� KRPHVWHDG� DQG� DJULFXOWXUDO� ODQGV� LQ� WKLV� 8SD]LOD�� 7KXV� WKH� ORZHU� VL]H� RI� KRPHVWHDG� DQG�
DJULFXOWXUDO�ODQGV�FDQ�EH�H[SODLQHG��

&RRNLQJ�IXHOV�XVHG�E\�WKH�KRXVHKROGV
� 7KH�PDLQ�W\SHV�RI�FRRNLQJ�IXHOV�FRQVXPHG�E\�WKH�KRXVHKROGV�ZHUH�ILUHZRRG��EUDQFKHV�DQG�
WZLJV��EDPERR��ULFH�VWUDZ��ULFH�KXVN�DQG�MXWH�VWLFN��$OO�RI�WKH�KRXVHKROGV�RI�3XFFD�DQG�VHPL�3XFFD�

6HPL�3XFFD� KRXVHKROGV� FRQVXPHG� EUDQFKHV� DQG� MXWH� VWLFNV�� 0RUH� WKDQ� WZR�WKLUG� RI� WKH� .DFKD�
KRXVHKROGV� FRQVXPHG� ILUHZRRG�� OHDYHV�DQG�WZLJV� DQG� MXWH� VWLFN�� ZKLOH� KDOI� RI� WKDW� W\SH� RI�
KRXVHKROGV�FRQVXPHG�EDPERR�DQG�ULFH�KXVN��7KH�W\SH�RI�ELRPDVV�IXHOV�FRQVXPHG�E\�WKH�KRXVHKROGV�
LQ�WKH�SUHVHQW�VWXG\�VLWH�UHVHPEOHV�WR�WKH�IXHO�W\SHV��H[FHSW�FRZGXQJ��FRQVXPHG�E\�WKH�KRXVHKROGV�
RI�5DLSXUD�DQG�%HODER�8SD]LOD�RI�1DUVLQJGL�GLVWULFW��$NWKHU�HW�DO������D��$NWKHU�HW�DO������E���,Q�
5DLSXUD�8SD]LOD��OHDYHV�DQG�WZLJV�ZDV�IRXQG�DV�WKH�GRPLQDQW�ELRPDVV�IXHO�IRU�FRRNLQJ��$NWKHU�HW�
DO������D���7KH�GRPLQDQFH�RI�WKH�ELRPDVV�IXHO�XVH�ZDV�PHDVXUHG�E\�UDQNLQJ�RI�IUHTXHQF\�RI�XVHV�RI�
HDFK�W\SH�RI�IXHO�ZHLJKWHG�E\�WKH�DPRXQW�FRQVXPHG��$NWKHU�HW�DO������D���

7KH�SUHVHQW�VWXG\�GLG�QRW�H[DPLQH�WKH�GRPLQDQFH�DV�ZH�DLPHG�DW�GHOLEHUDWHO\�ILQGLQJ�WKH�HODVWLFLW\�
RI� ILUHZRRG��$NWKHU� HW� DO�� �����E�� IRXQG� WKDW� FRZGXQJ� DV� D� FRRNLQJ� IXHO�ZDV� FRQVXPHG� E\� WKH�
KRXVHKROGV� LQ� %HODER� 8SD]LOD� RI� 1DUVLQJGL� GLVWULFW�� DV� WKH� DGDSWDWLRQ� WHFKQLTXH� DW� WKH� IDFH� RI�
ELRPDVV� IXHO� FULVLV��7KH� VRFLR�HFRQRPLF� SURILOH� RI� WKH� SUHVHQW� VWXG\� VLWH� VKRZV� D� FRPSDUDWLYHO\�
KLJKHU�LQFRPH�SHU�PRQWK��,W�DOVR�VKRZV�D�EX\LQJ�FDSDFLW\�RI�WKH�KRXVHKROGV��HVSHFLDOO\�OLYLQJ�LQ�WKH�
3XFFD�DQG�6HPL�3XFFD�KRXVHV��WR�EX\�ILUHZRRG�IURP�WKH�PDUNHW��7KH�VTXHH]LQJ�WUHQG�RI�DJULFXOWXUDO�
DQG�KRPHVWHDG�ODQGV��DQG�XUEDQL]DWLRQ�PLJKW�LQIOXHQFH�WKH�KRXVHKROGV�RI�WKH�SUHVHQW�VWXG\�DUHD�QRW�
WR�FRQVXPH�FRZGXQJ��
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7DEOH����&RQVXPSWLRQ�RI�ELRPDVV�IXHOV�IRU�FRRNLQJ�E\�WKH�UXUDO�KRXVHKROG�W\SHV�LQ�3DODVK�8SD]LOD��
1DUVLQJGL�

1RWH��)LJXUHV�ZLWKRXW�SDUHQWKHVLV�LQGLFDWH�SHUFHQWDJH�RI�VSHFLILF�IXHO�DPRQJ�WKH�IXHOV��ILJXUHV�ZLWK�
SDUHQWKHVLV�LQGLFDWH�SHUFHQWDJH�RI�IXHO�ZLWKLQ�KRXVH�W\SHV�
� 7KH�KLJKHVW�SHUFHQWDJH�RI�ILUHZRRG�������ZDV�FRQVXPHG�E\�WKH�6HPL�3XFFD�W\SH�KRXVHKROG�

WN�PRQWK���FRQVXPHG�ILUHZRRG��EUDQFKHV��OHDYHV�DQG�WZLJV�DQG�MXWH�VWLFNV�IRU�FRRNLQJ��7DEOH�����

EUDQFKHV��OHDYHV�DQG�WZLJV��DQG�MXWH�VWLFN��7KH�LQFRPH�JURXS�������������WN�PRQWK���DW�PRUH�WKDQ�
����FRQVXPHG�ILUHZRRG�DQG� MXWH�VWLFN��$OO�RI� WKH�KRXVHKROGV�RI� LQFRPH�JURXS�������������� WN�
PRQWK���FRQVXPHG�ILUH�ZRRG��EUDQFKHV�DQG�MXWH�VWLFN���

7DEOH� ��� &RQVXPSWLRQ� RI� ELRPDVV� IXHOV� IRU� FRRNLQJ� E\� WKH� LQFRPH� JURXSV� LQ� 3DODVK� 8SD]LOD��
1DUVLQJGL�

%LRPDVV IXHOV 7\SH RI KRXVH

.DFKD 3XFFD 6HPL�3XFFD

)LUHZRRG ����� ������� �������
%UDQFKHV ��� � ����� ��� ��
/HDYHV�DQG�WZLJV ������ ����� ������
%DPERR ������ ����� � ����
5LFH VWUDZ ������ ���� ������
5LFH KXVN ������ ����� ������
-XWH VWLFN ��� �� ������ ��� ��

%LRPDVV IXHOV ,QFRPH JURXS �WN PRQWK��KRXVHKROG���

�����
����� �

�������
������� �
�������

������� �
������� ��������

)LUHZRRG ��� �� ������ ��� �� ������� �������

%UDQFKHV ��� �� ������� ���� � ������� � ����

/HDYHV�DQG�
WZLJV

��� �� � � �� ���� � ����� �����

%DPERR ������ ������ ������ ������ ������

5LFH VWUDZ ������ ������ � ���� ������ ����

5LFH KXVN ������ ������ � ���� ������ �����

-XWH VWLFN � ����� ��� �� ������ � ����� �������

1RWH��)LJXUHV�ZLWKRXW�SDUHQWKHVLV�LQGLFDWH�SHUFHQWDJH�RI�VSHFLILF�IXHO�DPRQJ�WKH�IXHOV��ILJXUHV�ZLWK
SDUHQWKHVLV�LQGLFDWH�SHUFHQWDJH�RI�IXHO�ZLWKLQ�LQFRPH�JURXSV�
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WKH�JURXSV�������������������DQG�����������7KH�RWKHU�IXHOV¶�XVDJHV�GHFUHDVHG�ZLWK�WKH�LQFUHDVH�
RI� LQFRPH� SHU� PRQWK� RI� WKH� KRXVHKROGV��$PRQJ� WKH� IXHOV�� ILUHZRRG� ZDV� XVHG� DV� WKH� KLJKHVW�

)LJXUH����&RQVXPSWLRQ�RI�FRRNLQJ�IXHOV�DW�YDU\LQJ�LQFRPH�JURXSV�DQG�KRXVH�W\SHV�LQ�3DODVK�

8SD]LOD��1DUVLQJGL��
� $PRQJ� WKH�ELRPDVV� IXHOV��RQO\� ILUHZRRG�ZDV�RQO\� IRXQG�DV� WKH�PDUNHW�FRPPRGLW\��7KH�
VWXG\�IRXQG� WKDW�����RI� WKH� ILUHZRRG�FRQVXPHG�E\� WKH�KRXVHKROGV�ZDV�ERXJKW� IURP�WKH� ORFDO�
PDUNHW�� 7KH� RWKHU� ELRPDVV� IXHOV� ZHUH� FROOHFWHG� IURP� WKH� KRXVHKROGV¶� RZQ� DQG� QHLJKERUV¶�
UHVRXUFHV��0RVW�RI�WKH�3XFFD�DQG�6HPL�3XFFD�KRXVHKROGV�ERXJKW�ILUHZRRG�IURP�WKH�PDUNHW�ZKLOH�
D�IHZ�.DFKD�KRXVHKROGV�ERXJKW�D�VFDQW\�RI�ILUHZRRGV�IURP�PDUNHW��+RZHYHU��VRPH�RI�WKH�3XFFD�
KRXVHKROGV�XVHG�/3*��/LTXHILHG�3HWUROHXP�*DV��DORQJ�ZLWK�ILUHZRRGV�DQG�RWKHU�ELRPDVV�IXHOV��
7KH� UHDVRQV� IRU� FRQVXPLQJ� ILUHZRRG� E\� WKH� FRPSDUDWLYHO\� KLJKHU�LQFRPH� KRXVHKROGV� DUH�
VLPSOLFLW\� RI� XVH� DQG� EHWWHU� EXUQLQJ� FDSDFLW\� �$NWKHU� HW� DO�� ����D�� YDQ� 5XLMYHQ� HW� DO�� �������
+RXVHKROGV¶�LQFRPH��WKH�PDMRU�GULYLQJ�IRUFH��LQIOXHQFHV�KRXVHKROGV¶�VKLIWLQJ�RI�IXHO�XVH�WKURXJK�
WKH�HQHUJ\�ODGGHU�LQ�PDQ\�GHYHORSLQJ�FRXQWULHV�LQFOXGLQJ�%DQJODGHVK��$NWKHU�HW�DO������F��*XSWD�

�������(QHUJ\� ODGGHU� IROORZV� FOHDQOLQHVV�� FRQYHQLHQFH�� HIILFLHQF\� DQG� FRVW� JHWWLQJ�PRPHQWXP�
ZLWK� WKH� LQFUHDVH� RI� LQFRPH�� 7KH� FRQFHSW� RI� HQHUJ\� ODGGHU� LQFRUSRUDWHV� WKUHH� VWDJHV� RI� IXHO�
WUDQVLWLRQV��'HSHQGHQFH��RQ�ELRPDVV�IXHOV�LV�WKH�ILUVW�VWHS��RQ�NHURVHQH��FRDO�LV�WKH�VHFRQG��DQG�RQ�

%DQJODGHVK�LV�VWLOO�DW�WKH�ILUVW�VWHS�RI�WKH�HQHUJ\�ODGGHU�JHWWLQJ�SODFH�DW�WKH�ILUVW�KDOI�RI�WKH�(.&�
�(QYLURQPHQWDO�.X]QHWV�&XUYH���+RZHYHU��WKLV�LV�FOHDU�LQ�WKH�SUHVHQW�VWXG\�WKDW�WKH�KRXVHKROGV�
KDG�D�WUDQVLWLRQ�EHWZHHQ�WKH�ELRPDVV�IXHOV�WRZDUGV�PRUH�FOHDQOLQHVV�DQG�HDVH��



��

3ULFH�HODVWLFLW\�RI�GHPDQG�RI�ILUHZRRG
� 7KH�PRGHV�RI���WN�NJ��� ���� WN�NJ��������WN�NJ��� ���� WN�NJ��� � �HODVWLFLW\�ZDV�IRXQG���ZKHUH�
PD[LPXP� IUHTXHQFLHV�ZHUH� ���� ���� ��� DQG� ��� �)LJXUH� ���� ,Q� DOO� WKH� FDVHV�� LW�ZDV� REVHUYHG� WKDW�
ILUHZRRG�ZDV�DQ�LQHODVWLF�PDUNHW�FRPPRGLW\��,QFUHDVH�DQG�GHFUHDVH�RI�SULFH�FRXOG�QRW�NHHS�HIIHFW�RQ�
WKH� FRQVXPSWLRQ� RI� ILUHZRRG� LQ� WKH� UXUDO� DUHDV� RI� WKH� VWXG\� DUHD� WKRXJK� HFRQRPLF� YDOXH� RI� D�
FRPPRGLW\�GHSHQGV�RQ�LWV�SULFH��

3ULFH HODVWLFLW\ RI GHPDQG 6WHP�DQG�
/HDI 3ORW IRU

SUHVHQW PDUNHW SULFH� ��� WN NJ��

)UHTXHQF\ 6WHP 	 /HDI

���� �� � ��

���� �� � ���

���� �� � �

��� �� �

����� � � ���������������

��� � �

���� � � �

���� ([WUHPHV �! ����

6WHP ZLGWK� ����

(DFK OHDI� � FDVH�V�

3ULFH HODVWLFLW\ RI GHPDQG 6WHP�DQG�
/HDI 3ORW IRU

PDUNHW SULFH� � WN NJ��

)UHTXHQF\ 6WHP 	 /HDI

���� �� � �

��� �� �

��� �� �

���� �� � �����

���� �� � ��

���� �� � ��

����� �� � ��������������

6WHP ZLGWK� ����

(DFK OHDI� � FDVH�V�

3ORW $ 3ORW %
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)LJXUH����6WHP�DQG�OHDI�SORWV�LQFOXGLQJ�$��%��&�DQG�'�PHQWLRQLQJ�SULFH�HODVWLFLW\�RI�GHPDQG�RI�
ILUHZRRG�IRU�FRRNLQJ�E\�PRGH�FDOFXODWLRQ�LQ�WKH�UXUDO�DUHDV�RI�3DODVK�8SD]LOD��1DUVLQJGL�

HODVWLFLW\�RI�ILUHZRRG��+H�IRXQG�WKH�SULFH�HODVWLFLW\�������VKRZLQJ�D�QHJDWLYH�UHODWLRQVKLS�EHWZHHQ�
SULFH� DQG� TXDQWLW\� GHPDQGHG�� %XW� WKH� FURVV� HODVWLFLW\�� LQFRPH� HODVWLFLW\� DQG� KRXVHKROG� VL]H�

FRPPRGLW\¶��+RZHYHU��WKH�SUHVHQW�VWXG\�ILQGV�ILUHZRRG�D�QHFHVVDU\�PDUNHW�FRPPRGLW\�LQ�3DODVK�
8SD]LOD�RI�1DUVLQJGL��7KH�KRXVHKROGV�LQ�0R]DELTXH�DOVR�VKRZV�DQ�LQHODVWLF�GHPDQG�RI�ILUHZRRG�
HYLGHQW�E\�WKH�FRHIILFLHQW��������$UWKXU�HW�DO��������

3ULFH HODVWLFLW\ RI GHPDQG 6WHP�DQG�
/HDI 3ORW IRU

ILUHZRRG PDUNHW SULFH� ��� WN NJ��

)UHTXHQF\ 6WHP 	 /HDI

���� ��������

���� ��������

����� �����������������

6WHP ZLGWK�����

(DFK OHDI�� FDVH�V�

3ULFH HODVWLFLW\ RI GHPDQG 6WHP�DQG�
/HDI 3ORW IRU

ILUHZRRG PDUNHW SULFH� � WN NJ��

)UHTXHQF\ 6WHP 	 /HDI

���� �����

��� �����

��� �����

���� �����

���� �����

���� �����

��� �����

����� �����

6WHP ZLGWK�����

(DFK OHDI�� FDVH�V�

3ORW & 3ORW '
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� ,W�ZDV�REVHUYHG�WKDW�ZLWK�WKH�LQFUHDVH�RI�SULFH�RI�ILUHZRRG�WKHUH�ZDV�OLWWOH�FKDQJH�RI�TXDQWLW\�
GHPDQGHG�� ,Q� WKLV� VWXG\�� HODVWLFLW\� RI� ILUHZRRG� ZDV� ������ LQFRUSRUDWLQJ� DOO� WKH� SULFHV� DQG�
KRXVHKROGV¶�GHPDQGV��)LJXUH����PHDQLQJ�WKDW�ILUHZRRG�ZDV�DQ�LQHODVWLF�PDUNHW�FRPPRGLW\�LQ�WKH�
UXUDO�DUHDV�RI�3DODVK�8SD]LOD�RI�1DUVLQJGL�'LVWULFW�

� $�OLQHDU�GHPDQG�IXQFWLRQ�PRGHO�ZDV�FRQVWUXFWHG�DV�SUHVHQWHG�LQ�WKH�ILJXUH���WR�VKRZ�WKH�
UHODWLRQVKLS�EHWZHHQ�SULFH�RI�ILUHZRRG��WN�NJ�����DQG�TXDQWLW\�GHPDQGHG�RI�ILUHZRRG��7KH�OLQHDU�

[�GHQRWHV�TXDQWLW\�GHPDQGHG��NJ�PRQWK��KRXVHKROG����DQG�\�GHQRWHV�SULFH���WN�NJ�����RI�ILUHZRRG��

)LJXUH����/LQHDU�GHPDQG�IXQFWLRQV�IRU�WKH�ILUHZRRG�IRU�FRRNLQJ�XVHG�LQ�3DODVK�8SD]LOD��1DUVLQJGL�

&RQFOXVLRQ
&RQVXPSWLRQ�RI�ELRPDVV� IXHOV�ZDV� UHODWHG�ZLWK� WKH�GHWHUPLQDQWV�� VXFK�DV�KRXVH�W\SH�DQG� WRWDO�
LQFRPH�RI� WKH�KRXVHKROGV��)LUHZRRG�ZDV�SUHIHUUHG�E\�WKH�3XFFD��6HPL�SXFFD�DQG�KLJK�LQFRPH�
KRXVHKROGV� LQ� FRPSDULVRQ� WR� .DFKD� DQG� ORZ� LQFRPH� RQHV�� )LUHZRRG�ZDV� DQ� LQHODVWLF�PDUNHW�
FRPPRGLW\��7KH�VWXG\�FRQILUPV�WKDW�ILUHZRRG�ZDV�RQH�RI�WKH�HVVHQWLDO�FRPPRGLWLHV�LQ�WKH�UXUDO�
DUHDV�RI�3DODVK�8SD]LOD�RI�1DUVLQJGL��%DQJODGHVK��7KLV�VWXG\�ZLOO�EH�EDVHOLQH�LQIRUPDWLRQ�IRU�WKH�
HQHUJ\�SROLF\�PDNHUV�WR�IRUPXODWH�DQ�HIILFLHQW�UXUDO�HQHUJ\�SROLF\�



%DQJODGHVK�-RXUQDO�RI�)RUHVW�6FLHQFH��9RO��������	��������� ��

5HIHUHQFHV
$KPHG��)���$O�$PLQ��$�4���+DVDQX]]DPDQ��0��DQG�6DLGXU��5��������$OWHUQDWLYH�HQHUJ\�UHVRXUFHV�

LQ�%DQJODGHVK�DQG�IXWXUH�SURVSHFW��5HQHZDEOH�DQG�6XVWDLQDEOH�(QHUJ\�5HYLHZV��������
��������

$NWKHU��6���0LDK��0�'��DQG�.RLNH��0������D��'RPHVWLF�XVH�RI�ELRPDVV�IXHO�LQ�WKH�UXUDO�0HJKQD�
IORRGSODLQ�DUHDV�RI�%DQJODGHVK��L)RUHVW���%LRJHRVFLHQFHV�DQG�)RUHVWU\���������������

$NWKHU��6���0LDK��0�'��DQG�.RLNH��0������E��+RXVHKROG�DGDSWDWLRQV�WR�IXHOZRRG�VKRUWDJH�LQ�WKH�
ROG�%UDKPDSXWUD�GRZQVWUHDP�]RQH�LQ�%DQJODGHVK�DQG�LPSOLFDWLRQV�IRU�KRPHVWHDG�IRUHVW�
PDQDJHPHQW�� ,QWHUQDWLRQDO� -RXUQDO� RI� %LRGLYHUVLW\� 6FLHQFH�� (FRV\VWHP� 6HUYLFHV� 	�
0DQDJHPHQW�����������������

$NWKHU�� 6��� 'DQHVK� 0LDK�� 0�� DQG� .RLNH�� 0�� ����F�� 'ULYLQJ� IRUFHV� IRU� IXHOZRRG� FKRLFH� RI�
KRXVHKROGV� LQ� GHYHORSLQJ� FRXQWULHV�� HQYLURQPHQWDO� LPSOLFDWLRQV� IRU� %DQJODGHVK��
,QWHUQDWLRQDO� -RXUQDO� RI� %LRGLYHUVLW\� 6FLHQFH�� (FRV\VWHP� 6HUYLFHV� 	� 0DQDJHPHQW�
��������������

$ODP��0�6���,VODP��.�.��DQG�+XT��$�0�=��������6LPXODWLRQ�RI�UXUDO�KRXVHKROG�IXHO�FRQVXPSWLRQ�
LQ�%DQJODGHVK��(QHUJ\����������������

$UQROG��0��DQG�3HUVVRQ��5��������5HDVVHVVLQJ� WKH� IXHOZRRG� VLWXDWLRQ� LQ�GHYHORSLQJ�FRXQWULHV��
,QWHUQDWLRQDO�)RUHVWU\�5HYLHZ���������������

$UWKXU��0�G�)���%RQG��&�$��DQG�:LOOVRQ��%��������(VWLPDWLRQ�RI�HODVWLFLWLHV�IRU�GRPHVWLF�HQHUJ\�
GHPDQG�LQ�0R]DPELTXH��(QHUJ\�(FRQRPLFV����������������

%DOD��%�.���.DULP��0�0��DQG�'XWWD��'�3��������(QHUJ\�XVH�SDWWHUQ�RI� DQ�HOHFWULILHG�YLOODJH� LQ�
%DQJODGHVK��(QHUJ\��������������

%DODW�� 0�� ������ *OREDO� VWDWXV� RI� ELRPDVV� HQHUJ\� XVH�� (QHUJ\� 6RXUFHV�� 3DUW� $�� 5HFRYHU\��
8WLOL]DWLRQ��DQG�(QYLURQPHQWDO�(IIHFWV�������������������

%DUQHV��'�)���.KDQGNHU��6�5��DQG�6DPDG��+�$��������(QHUJ\�SRYHUW\�LQ�UXUDO�%DQJODGHVK��(QHUJ\�
3ROLF\����������������

%%6��������3RSXODWLRQ�DQG�+RXVHKROG�&HQVXV�������%DQJODGHVK�%XUHDX�RI�6WDWLVWLFV��0LQLVWU\�RI�
3ODQQLQJ��'KDND�

%HUQGHV��*���+RRJZLMN��0��DQG�YDQ�GHQ�%URHN��5��������7KH�FRQWULEXWLRQ�RI�ELRPDVV�LQ�WKH�IXWXUH�
JOREDO�HQHUJ\�VXSSO\��D�UHYLHZ�RI����VWXGLHV��%LRPDVV�DQG�%LRHQHUJ\�������������

&RRNH��3���.RKOLQ��*�� DQG�+\GH��:�)�� ������)XHOZRRG�� IRUHVWV� DQG� FRPPXQLW\�PDQDJHPHQW� ��
HYLGHQFH� IURP� KRXVHKROG� VWXGLHV�� (QYLURQPHQW� DQG� 'HYHORSPHQW� (FRQRPLFV� �������
��������

'DYLV�� 0�� ������ 5XUDO� KRXVHKROG� HQHUJ\� FRQVXPSWLRQ�� 7KH� HIIHFWV� RI� DFFHVV� WR� HOHFWULFLW\
d|HYLGHQFH�IURP�6RXWK�$IULFD��(QHUJ\�3ROLF\����������������

*2%�������5HQHZDEOH�HQHUJ\�SROLF\�RI�%DQJODGHVK����������3RZHU�'LYLVLRQ��0LQLVWU\�RI�3RZHU��
(QHUJ\�DQG�0LQHUDO�5HVRXUFHV��*RYHUQPHQW�RI� WKH�3HRSOH
V�5HSXEOLF�RI�%DQJODGHVK��
'KDND

*XSWD�� *�� DQG�.|KOLQ�� *�� ������ 3UHIHUHQFHV� IRU� GRPHVWLF� IXHO��$QDO\VLV�ZLWK� VRFLR�HFRQRPLF�
IDFWRUV�DQG�UDQNLQJV�LQ�.RONDWD��,QGLD��(FRORJLFDO�(FRQRPLFV����������������
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