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7KLV�SDSHU�DQDO\VHV�WKH�LPSDFW�RI�WKH�HFRQRPLF�UHIRUPV�LQLWLDWHG�LQ�,QGLD�LQ������RQ�WKH�SRRU�DQG�SRYHUW\

UHGXFWLRQ��8VLQJ�WLPH�VHULHV�DQDO\VLV�RI�SRYHUW\�LQGLFDWRUV�IRU�DOO�,QGLD�DQG�DFURVV�VWDWHV�� LW�QRWHV�WKDW�ZKLOH

UXUDO��XUEDQ�DQG�RYHUDOO�QDWLRQDO�SRYHUW\�OHYHOV�LQ�,QGLD�UHFRUGHG�D�VLJQLILFDQW�GHFOLQH�GXULQJ�WKH�SUH�UHIRUP

SHULRG����������WR�����������GXULQJ�WKH�SRVW�UHIRUP�SHULRG����������WR�����������WKHVH�QHJDWLYH�WUHQGV�KDYH

ZHDNHQHG�RU�HYHQ�JRW�UHYHUVHG�LQ�WHUPV�RI�RQH�RU�PRUH�SRYHUW\�LQGLFDWRUV��$FURVV�VWDWHV�D�GLYHUVLW\�RI�WUHQGV

DQG�SDWWHUQV�LV�REVHUYHG��:KLOH�GXULQJ�WKH�SUH�UHIRUP�SHULRG�DOO�ILIWHHQ�VWDWHV�UHFRUGHG�VLJQLILFDQW�UHGXFWLRQV

LQ� UXUDO� DQG� XUEDQ� SRYHUW\� OHYHOV�� GXULQJ� WKH� SRVW� UHIRUP� SHULRG� WKH� VFHQDULR� KDV� FKDQJHG�� $OWKRXJK� D

PDMRULW\�RI� WKH�,QGLDQ�VWDWHV� FRQWLQXHG� WR� UHJLVWHU�QHJDWLYH� WUHQGV� LQ� UXUDO� DQG�XUEDQ�SRYHUW\� OHYHOV�� WKHVH

ZHUH�QRW�VWDWLVWLFDOO\�VLJQLILFDQW�LQ�PRVW�FDVHV��:KLOH�D�IHZ�VWDWHV�VXFK�DV�*XMDUDW�DQG�.DUQDWDND�UHSRUWHG�D

VWHHSHU�GHFOLQH�LQ�UXUDO�SRYHUW\�OHYHOV�LQ�WKH�ODWWHU�SHULRG��RWKHUV��QRWDEO\�3XQMDE�DQG�+DU\DQD�ZKLFK�XVKHUHG

LQ� WKH� JUHHQ� UHYROXWLRQ� LQ� ,QGLD� UHSRUWHG� D� UHYHUVDO� ZLWK� UXUDO� SRYHUW\� WUHQGV� WXUQLQJ� IURP� QHJDWLYH� WR

SRVLWLYH�

7KH�VWXG\�WKHQ�SUREHV�LQWR�WKH�UROH�RI�GLIIHUHQW�IDFWRUV�RQ�SRYHUW\�OHYHOV��XVLQJ�WLPH�VHULHV�DQDO\VLV�RI�DOO

,QGLD�GDWD�DQG�D�FURVV�VHFWLRQ�DQDO\VLV�RI� LQWHUVWDWH�GDWD� IRU� WZR�SRLQWV�RI� WLPH�FRYHULQJ� WKH�SUH� DQG�SRVW

UHIRUP�SHULRGV��,W�VXJJHVWV�WKDW�SROLFLHV�WR�DFFHOHUDWH�DJULFXOWXUDO�JURZWK��LPSURYH�DFFHVV�WR�VXEVLGLVHG�IRRG

WKURXJK� WKH� SXEOLF� GLVWULEXWLRQ� V\VWHP�� DQG� LQIUDVWUXFWXUH� GHYHORSPHQW� DORQJ� ZLWK� PHDVXUHV� WR� FRQWURO

LQIODWLRQ�DQG�UHGXFH� LQHTXDOLWLHV�SURPLVHV� WR�EH�PRVW� HIIHFWLYH� LQ� UHGXFLQJ�SRYHUW\� LQ�,QGLD��7KH�SRYHUW\²

DJJUDYDWLQJ�HIIHFW�RI�D�ULVH�LQ�IRRG�SULFHV�LV�VHHQ�WR�EH�JUHDWHU�LQ�UHVSHFW�RI�UXUDO�SRYHUW\��DQG�GXULQJ�WKH�SRVW

UHIRUP�SHULRG�

��,QVWLWXWH�RI�'HYHORSPHQW�6WXGLHV�����

,6%1��������������
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7KLV�LV�D�UHYLVHG�YHUVLRQ�RI�D�SDSHU�ZULWWHQ�E\�PH�ZKHQ�,�ZDV�D�9LVLWLQJ�)HOORZ�DW�WKH�,QVWLWXWH�RI�'HYHORSPHQW�6WXGLHV��8QLYHUVLW\�RI�6XVVH[�
GXULQJ�$SULO�-XQH�������7KDQNV�DUH�GXH�WR�6LU�+DQV�:�6LQJHU��3URIHVVRUV�-RKQ�7R\H��0DUWLQ�*UHHOH\��%RE�%DOXFK�DQG�RWKHU�SDUWLFLSDQWV�DW�D
VHPLQDU� DW� WKH� ,'6� IRU� VHYHUDO� FRPPHQWV� DQG� VXJJHVWLRQV� RQ� DQ� HDUOLHU� GUDIW��0\� WKDQNV� DUH� DOVR� GXH� WR�3URIHVVRU�� 7�1� 6ULQLYDVDQ�� <DOH
8QLYHUVLW\� IRU� VHYHUDO�XVHIXO� DQG� LQFLVLYH� FRPPHQWV�RQ� WKH� HDUOLHU�GUDIW�� ,� DOVR�EHQHILWHG� IURP�GLVFXVVLRQV�ZLWK�3URIHVVRUV�0LFKDHO�/LSWRQ�
8QLYHUVLW\�RI�6XVVH[�DQG�9�0�5DR��,6(&��%DQJDORUH��0U�6��-\RWKLV�DQG�0V��7��6�-HHQD�VSDUHG�FRQVLGHUDEOH�WLPH�DQG�HIIRUW�WR�FRPSXWHU�SURFHVV
DQG�DQDO\VH�WKH�GDWD�XVHG�LQ�WKH�VWXG\��,�DP�H[WUHPHO\�JUDWHIXO�WR�3URIHVVRU�0DUWLQ�*UHHOH\�IRU�EHLQJ�P\�DFDGHPLF�VSRQVRU�DQG�WR�WKH�,QVWLWXWH
RI�'HYHORSPHQW�6WXGLHV��6XVVH[�IRU�DZDUGLQJ�PH�D�IHOORZVKLS�DQG�IRU�WKH�FRQJHQLDO�HQYLURQPHQW�DQG�VXSSRUW�SURYLGHG�IRU�FRQGXFWLQJ�WKLV
VWXG\��6SHFLDO�WKDQNV�DUH�DOVR�GXH�WR�WKH�'LUHFWRU�RI�P\�SDUHQW�,QVWLWXWH��WKH�,QVWLWXWH�IRU�6RFLDO�DQG�(FRQRPLF�&KDQJH��%DQJDORUH�����,QGLD�
IRU�JLYLQJ�PH�WKH�QHFHVVDU\�OHDYH�WR�WDNH�XS�WKH�IHOORZVKLS�DW�WKH�,'6�
)RU� FRUUHVSRQGHQFH�� 'U� .� 1� 1LQDQ�� ,QVWLWXWH� IRU� 6RFLDO� DQG� (FRQRPLF� &KDQJH�� 1DJDUEKDYL� 3�2��� %DQJDORUH�� ������� ,QGLD�
)D[�������������������(�PDLO��QLQDQ#LVHF�NDU�QLF�LQ��2U�QLQDQNQ#KRWPDLO�FRP�
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7KH�HFRQRPLF�UHIRUPV�LQLWLDWHG�E\�,QGLD�LQ������IROORZLQJ�D�PDFURHFRQRPLF�FULVLV�KDYH�HYRNHG�FRQVLGHUDEOH

GHEDWH� DQG� FRQWURYHUV\�� HVSHFLDOO\� UHJDUGLQJ� LWV� VRFLDO� LPSOLFDWLRQV�� :LOO� WKHVH� UHIRUPV� FRQVLVWLQJ� RI

VWDELOLVDWLRQ�DQG�6WUXFWXUDO�$GMXVWPHQW�3URJUDPPH��6$3��EHQHILW�WKH�SRRU�DQG�RWKHU�PDUJLQDOLVHG�JURXSV�E\

UHGXFLQJ�SRYHUW\��LPSURYLQJ�IRRG�HQWLWOHPHQWV��DQG�DFFHVV�WR�RWKHU�EDVLF�QHHGV��RU�ZLOO�LW�DFFHQWXDWH�SRYHUW\

DQG�LQHTXDOLW\"�7KHVH�TXHVWLRQV�DVVXPH�LPSRUWDQFH�HVSHFLDOO\�LQ�WKH�FRQWH[W�RI�D�ZLGHVSUHDG�EHOLHI�WKDW�ZKLOH

WKH�EHQHILWV�RI� VXFK�UHIRUPV�KDYH� ODUJHO\� DFFUXHG� WR� WKH�ULFK�DQG�RWKHU�EHWWHU�RII�VHFWLRQV�� WKH�FRVWV�KDYH

PRVW�RIWHQ�EHHQ�ERUQH�E\� WKH�SRRU��7KH�H[SHULHQFH�RI�FRXQWULHV�ZKLFK�HPEDUNHG�RQ�VXFK� UHIRUPV� UHYHDO

GLYHUVH�H[SHULHQFHV�LQ�WKLV�UHJDUG��7KH�H[SHULHQFH�RI�VHYHUDO�$IULFDQ�FRXQWULHV�WKDW�XQGHUWRRN�VXFK�UHIRUPV

IRXQG�WKDW�WKHVH�UHIRUPV�IDLOHG�WR�VWLPXODWH�WKH�JURZWK�RI�WKH�DJULFXOWXUDO�VHFWRU�DV�HQYLVDJHG��UHVXOWLQJ�LQ�WKH

VWDJQDWLRQ� RI� $IULFDQ� DJULFXOWXUH�� DQG� D� GHWHULRUDWLRQ� LQ� WKH� WHUPV� RI� WUDGH� IRU� $IULFDQ� DJULFXOWXUH

�*UHHOH\��������5HDO�ZDJH�UDWHV�IHOO�ZKHUHDV�IRRG�SULFHV�URVH�VWHHSO\�UHVXOWLQJ�LQ�IRRG�ULRWV�DQG�RWKHU�VRFLDO

DQG� SROLWLFDO� XSKHDYDOV�� (YLGHQFHV� IURP� $IULFD� DOVR� VXJJHVW� WKDW� WKHVH� UHIRUPV� DIIHFWHG� IRRG� VHFXULW\

UHVXOWLQJ� LQ� LQFUHDVHG� PDOQXWULWLRQ� DQG� LQIDQW� PRUWDOLW\� UDWHV�� 6LPLODUO\� PDQ\� /DWLQ� $PHULFDQ� FRXQWULHV

UHSRUWHG�DQ�LQFUHDVH�LQ�LQFRPH�LQHTXDOLWLHV�DQG�SDXSHULVDWLRQ�

$VLD·V�H[SHULHQFH�ZLWK�VXFK�UHIRUPV�KDV�EHHQ�D�PL[HG�EDJ��:KLOH�RXWZDUG�RULHQWHG�SROLFLHV��ULFK�QDWXUDO

UHVRXUFHV�� VWUDWHJLF� HFRQRPLF� DQG�SROLWLFDO� DOOLDQFHV�� DQG�RWKHU� IDFWRUV� HQDEOHG�(DVW� DQG� 6RXWK�(DVW�$VLDQ

FRXQWULHV�WR�UHJLVWHU�KLJK�UDWHV�RI�HFRQRPLF�JURZWK�ZLWK�FRQVHTXHQW�UHGXFWLRQ�LQ�SRYHUW\� OHYHOV��6UL�/DQND

UHSRUWHG�D�ULVH�LQ�PDOQXWULWLRQ��HVSHFLDOO\�DPRQJ�ZRPHQ�DQG�FKLOGUHQ��DQG�LQ�VFKRRO�GURS�RXWV��,Q�WKH�FDVH�RI

(DVW�$VLDQ�FRXQWULHV� OLNH�-DSDQ�DQG�6RXWK�.RUHD� ODQG�UHIRUPV�DQG�IDYRXUDEOH�KXPDQ�FDSLWDO� HQGRZPHQWV

SULRU�WR� WKH�UHIRUPV�HQDEOHG� WKH�VXFFHVV�RI� WKHVH� UHIRUPV�DV�ZHOO� DV�PDNH� LW�PRUH�EURDG�EDVHG�DQG�D� OHVV

SDLQIXO�SURFHVV��7KHVH�LQLWLDO�HQGRZPHQWV�DQG�IDYRXUDEOH�FRQGLWLRQV�VXFK�DV�D�PRUH�HJDOLWDULDQ�GLVWULEXWLRQ

RI�ODQG�DQG�RWKHU�SURGXFWLYH�DVVHWV��KXPDQ�UHVRXUFH�GHYHORSPHQW��HWF���DUH�DEVHQW�LQ�,QGLD�ZKLFK�PD\�LPSDFW

RQ�WKH�TXDOLW\�DQG�VXFFHVV�RI�WKHVH�UHIRUPV�

7KHUH�DUH�VHYHUDO�IHDWXUHV�RI�,QGLD·V�HFRQRPLF�UHIRUPV�ZKLFK�UDLVH�FRQFHUQ�IURP�WKH�SHUVSHFWLYH�RI�WKH

SRRU� DQG�SRYHUW\� UHGXFWLRQ��8QOLNH� LQ� $IULFD� DQG� /DWLQ� $PHULFD� ZKHUH� DJULFXOWXUH� ZDV� DFFRUGHG� SULRULW\

XQGHU�6$3��LQ�,QGLD�LW�KDV�EHHQ�DFFRUGHG�ORZ�SULRULW\�FRPSDUHG�WR�LQGXVWU\��7KLV�LV�ODPHQWDEOH�FRQVLGHULQJ

WKDW� WKH� IRUWXQHV� RI� WKH� UXUDO� SRRU� RI� ,QGLD� DUH� LQWULQVLFDOO\� OLQNHG� WR� WKRVH� RI� WKH� DJULFXOWXUDO� VHFWRU�� DV

HYLQFHG�E\� WKH� ILQGLQJV�RI� D�QXPEHU�RI� VWXGLHV�ZKLFK�REVHUYHG�D� VWURQJ�QHJDWLYH� DVVRFLDWLRQ�EHWZHHQ� WKH

LQFLGHQFH�RI� UXUDO� SRYHUW\� LQ� ,QGLD� DQG� DJULFXOWXUDO� SHUIRUPDQFH� �&I��$KOXZDOLD�� ������ ������1LQDQ�� �����

����������$JULFXOWXUH�LPSDFWV�RQ�WKH�SRRU�LQ�VHYHUDO�ZD\V��$�KLJKHU�DJULFXOWXUDO�RXWSXW�KHOSV�UHGXFH�SULFHV�DV

ZHOO�DV�LPSURYH�IRRG�DYDLODELOLW\��ERWK�RI�ZKLFK�DUH�WR�WKH�DGYDQWDJH�RI�WKH�SRRU��,W�ZLOO�QRW�RQO\�JHQHUDWH

HPSOR\PHQW�RSSRUWXQLWLHV�LQ�WKH�DJULFXOWXUDO�VHFWRU��EXW�DOVR�WKURXJK�LWV� OLQNDJH�HIIHFWV�VSXU�JURZWK�LQ�WKH

QRQ�DJULFXOWXUDO�VHFWRU��WKHUHE\�FUHDWLQJ�LQFRPH�HDUQLQJ�RSSRUWXQLWLHV��$SRORJLVWV�RI�WKH�UHIRUPV��KRZHYHU�

DUJXH� WKDW�XQOHVV�,QGLD�DWWDLQV�UDSLG�HFRQRPLF�JURZWK��QR�VHULRXV�GHQW�FDQ�EH�PDGH�RQ�UXUDO�SRYHUW\��%XW

,QGLD·V�H[SHULHQFH�VKRZV�WKDW�KLJK�UDWHV�RI�HFRQRPLF�JURZWK�ZHUH�UHJLVWHUHG�ZKHQHYHU�WKH�DJULFXOWXUDO�VHFWRU

SHUIRUPHG�ZHOO��7KH�UHIRUPV�DOVR�HPSKDVLVH�UHGXFWLRQ�LQ�SXEOLF�H[SHQGLWXUHV�RQ�WKH�VRFLDO�VHFWRUV��LQFOXGLQJ

IRRG�VXEVLGLHV�DV�SDUW�RI�WKH�JRYHUQPHQW·V�GHILFLW�FXUELQJ�H[HUFLVHV�ZKLFK�ZLOO�KXUW�WKH�SRRU��DQG�LI�SXUVXHG



�

YLJRURXVO\� ZLWKRXW� DGHTXDWH� VDIHJXDUGV� FRXOG� UHYHUVH� WKH� QHJDWLYH� WUHQGV� LQ� UXUDO� SRYHUW\� UHFRUGHG� DIWHU

���������7KLV�LV�PRUH�VR�LQ�WKH�OLJKW�RI�D�UHFHQW�VWXG\�ZKLFK�REVHUYHG�D�VWURQJ�QHJDWLYH�DVVRFLDWLRQ�EHWZHHQ

DFFHVV� WR� WKH�3XEOLF�'LVWULEXWLRQ� 6\VWHP� �3'6��� DQG� UXUDO� SRYHUW\� OHYHOV� �1LQDQ�� ������ ���������� ,Q� IDFW�

UHFHQW�HYLGHQFH�VXJJHVWV�WKDW�SRYHUW\�DQG�LQFRPH�LQHTXDOLWLHV�KDYH�DJJUDYDWHG�DIWHU�WKH�UHIRUPV��GXH�WR�KLJK

LQIODWLRQDU\� WUHQGV�� D� GHFOLQH� LQ� WKH� SHU� FDSLWD� DYDLODELOLW\� RI� IRRGJUDLQV� DQG� D� VWHHS� ULVH� LQ� WKH� SULFHV� RI

IRRGJUDLQV�GLVWULEXWHG�WKURXJK�WKH�3'6��1LQDQ������������7KRXJK�WKH�:RUOG�%DQN�DQG�WKH�,0)�UHFRJQLVH

WKH�QHHG�IRU�VDIHW\�QHWV�DQG�HIIHFWLYH�WDUJHWWLQJ�RI�IRRG�VXEVLGLHV�WR�PDNH�WKLV�WUDQVLWLRQ�SURFHVV�OHVV�SDLQIXO�

RQH�VWXG\�LQGLFDWHV�WKDW�LI�WKH�SRRU�LQ�,QGLD�DUH�WR�EH�HIIHFWLYHO\�WDUJHWHG�DQG�FRYHUHG�E\�WKH�3'6��IRRGJUDLQ

UHTXLUHPHQWV�DQG�IRRG�VXEVLGLHV�ZLOO�KDYH�WR�EH�VXEVWDQWLDOO\�UDLVHG�IURP����WR����PLOOLRQ�WRQQHV��DQG�IURP

5V�� ��� ELOOLRQ� WR� 5V�� ��� ELOOLRQ�� UHVSHFWLYHO\� �*HHWKD� DQG� 6XU\DQDUD\DQD�� ������� 6WXGLHV� DOVR� LQGLFDWH� WKDW

XQOHVV�SXEOLF�LQYHVWPHQW�LQ�DJULFXOWXUH�LV�VWHSSHG�XS��FDSLWDO�IRUPDWLRQ�DQG�SULYDWH�LQYHVWPHQW�LQ�DJULFXOWXUH

ZLOO�FRQWLQXH�WR�VWDJQDWH�DV�VHHQ�GXULQJ�WKH�����V��0DOOLFN���������%XW�WKLV�ZLOO�FRQIOLFW�ZLWK�6$3·V�REMHFWLYH

ZKLFK�LV�WR�UHGXFH�SXEOLF�H[SHQGLWXUHV��(YLGHQFHV�IURP�GHYHORSLQJ�FRXQWULHV�DOVR�VXJJHVW�WKDW�WKH�QHJDWLYH

HIIHFWV�RI�VXFK�UHIRUPV�KDYH�RIWHQ�EHHQ�ERUQH�E\�WKH�XQRUJDQLVHG�VHFWRU��DQG�ZRPHQ�

.HHSLQJ�WKH�DERYH�LQ�YLHZ��WKH�SUHVHQW�VWXG\�VHHNV�WR�DQDO\VH�WKH� LPSDFW�RI�WKH�HFRQRPLF�UHIRUPV�LQ

,QGLD�IURP�WKH�SHUVSHFWLYH�RI�WKH�SRRU�DQG�SRYHUW\�UHGXFWLRQ��,Q�SDUWLFXODU��KDYH�WKH�GHFOLQLQJ�WUHQGV�LQ�UXUDO

SRYHUW\� LQ� ,QGLD� REVHUYHG� DIWHU� �������� EHHQ� VXVWDLQHG� RU� JRW� UHYHUVHG� DIWHU� WKH� UHIRUPV"� $� QXPEHU� RI

VWXGLHV� XVLQJ� HVWLPDWHV� RI� SRYHUW\� GDWD� EDVHG� RQ� QDWLRQDO� FRQVXPHU� VXUYH\� GDWD� SHUWDLQLQJ� WR� WKH� SRVW�

UHIRUPV�SHULRG�VXJJHVW�WKDW�SRYHUW\�KDV�DJJUDYDWHG�DIWHU�WKH�UHIRUPV��*XSWD��������������1LQDQ�������������

�����7KHVH�HYLGHQFHV�KDYH�SURYLGHG�DPPXQLWLRQ�WR�FULWLFV�RI�WKH�UHIRUPV�WR�SRLQW�WR�LWV�DGYHUVH�VRFLDO�HIIHFWV�

$�UHFHQW�:RUOG�%DQN�VWXG\��KRZHYHU��VXJJHVWV�WKDW�DOWKRXJK�SRYHUW\�OHYHOV�VHHP�WR�KDYH�ULVHQ�LQ�WKH�LQLWLDO

WZR�\HDUV� DIWHU� WKH� UHIRUPV�� WKHUHDIWHU� LW� IHOO� WR� DURXQG� WKH� OHYHO� WKDW�SUHYDLOHG�RQ� WKH� HYH�RI� WKH� UHIRUPV

�:RUOG�%DQN���������7KLV�VWXG\�DOVR�VXJJHVWV�WKDW�WKH�KLJK�SRYHUW\�UDWHV�REVHUYHG�LQ�WKH�LQLWLDO�\HDU�RU�WZR

DIWHU�WKH�UHIRUPV�PD\�EH�GXH�WR�VDPSOLQJ�DQG�QRQ�VDPSOLQJ�HUURUV�LQ�WKH�GDWD��7KH�DERYH�UHIHU�WR�WUHQGV�IRU

WKH�FRXQWU\� DV� D�ZKROH��7KHUH� LV� DOVR�D�QHHG� WR� VHH�ZKHWKHU� WKH� DERYH� WUHQGV� LQ�SRYHUW\�KROG� WUXH� DFURVV

VWDWHV��$Q�HDUOLHU�VWXG\�KDG�QRWHG�WKDW�WKH�WUHQG�RI�GHFOLQLQJ�SRYHUW\�LQ�,QGLD�DIWHU���������DQG�XS�WR������

���ZHUH�YDOLG�ERWK�IRU� DOO� ,QGLD� DQG�PRVW� VWDWHV� �1LQDQ�� ������ ����������$V� UHJDUGV� FDXVDO� IDFWRUV�EHKLQG

SRYHUW\� D� QXPEHU� RI� VWXGLHV� KDYH� QRWHG� WKH� SRYHUW\�DOOHYLDWLQJ� UROH� RI� DJULFXOWXUDO� JURZWK�� LQIUDVWUXFWXUH

GHYHORSPHQW�DQG�DFFHVV� WR�VXEVLGLVHG�IRRG�WKURXJK�WKH�SXEOLF�GLVWULEXWLRQ� V\VWHP�� DV� DJDLQVW� WKH�SRYHUW\�

DJJUDYDWLQJ� HIIHFW� RI� LQIODWLRQ� DQG� ULVLQJ� LQHTXDOLWLHV� �1LQDQ�� ������ ���������� ,W� ZRXOG� EH� LQWHUHVWLQJ� WR

H[DPLQH�DIUHVK�WKH�UROH�RI�WKHVH�DQG�RWKHU�IDFWRUV�RQ�SRYHUW\�LQ�WKH�FRQWH[W�RI�WKH�UHIRUPV��7KH�:RUOG�%DQN

VWXG\� FLWHG� HDUOLHU�� QRWHV� WKDW� RQO\� D� WKLUG� RI� WKH� LQFUHDVH� LQ�PHDVXUHG� SRYHUW\� RYHU� WKLV� SHULRG� FRXOG� EH

DWWULEXWHG�WR�YDULDEOHV�VXFK�DV�ZDJHV�IRU�XQVNLOOHG�DJULFXOWXUDO�ODERXUHUV��DJULFXOWXUDO�SURGXFWLRQ�DQG�LQIODWLRQ�

7KHUH�DUH�DOVR�RWKHU�UHODWHG�LVVXHV�ZKLFK�PHULW�DQ�DQDO\VLV��YL]���ZKHWKHU�LQHTXDOLWLHV�DQG�WKH�FRQGLWLRQV�RI�WKH

SRRU�KDYH�GHWHULRUDWHG�DIWHU�WKH�UHIRUPV��,Q�DWWHPSWLQJ�WKLV�DQDO\VLV�ZH�DUH�DZDUH�RI�VRPH�RI�WKH�UHVHUYDWLRQV

WKDW�DUH�OLNHO\�WR�EH�H[SUHVVHG��2QH�LV�WKDW�WKH�DYDLODEOH�GDWD�IRU�WKH�SRVW�UHIRUP�SHULRG��WZR�RU�WKUHH�\HDUV��LV

WRR�VPDOO�IRU�PDNLQJ�DQ�DVVHVVPHQW�RI�WKH�LPSDFW�RI�WKH�UHIRUPV��+RZHYHU��DV�LV�ZHOO�NQRZQ�HYHQ�ZLWK�MXVW

RQH�\HDU·V�GDWD�SHUWDLQLQJ�WR�WKH�SRVW�UHIRUP�SHULRG�DOUHDG\�VHYHUDO�SDSHUV�KDYH�DSSHDUHG�ZKLFK�KDYH�WULHG�WR
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DVVHVV�WKH�LPSDFW�RI�WKH�UHIRUPV��8QOLNH�PRVW�HDUOLHU�VWXGLHV�ZH�KDYH�WKH�DGYDQWDJH�RI�KDYLQJ�GDWD�IRU�PRUH

\HDUV�IRU�DVVHVVLQJ�WKH�UHIRUP·V� LPSDFW��$QRWKHU�FULWLFLVP�LV� WKDW� WKH�UHIRUPV�KDYH�EHHQ� LPSOHPHQWHG�RQO\

SDUWLDOO\�DQG�KHQFH�LW�ZRXOG�EH�WRR�HDUO\�WR�DWWHPSW�VXFK�DQ�DQDO\VLV��$OVR�WKHUH�DUH�ODJV�LQ�WKH�LQLWLDWLRQ�DQG

HIIHFWV�RI�WKH�UHIRUPV�DQG�KHQFH�RXU�DQDO\VLV�DW�WKLV�MXQFWXUH�PD\�RQO\�JLYH�D�SDUWLDO�YLHZ�RI�WKH�IXOO�LPSDFW�RI

WKH�UHIRUPV��1RWZLWKVWDQGLQJ�WKHVH�FULWLFLVPV��RQH�ZRXOG�OLNH�WR�JHW�VRPH�HDUO\�VLJQDOV�UHJDUGLQJ�WKH�VRFLDO

HIIHFWV�RI�WKH�UHIRUPV�VR�WKDW��LI�QHFHVVDU\��FRUUHFWLYH�VWHSV�FRXOG�EH�WDNHQ�WR�PDNH�WKH�UHIRUPV�D�OHVV�SDLQIXO

SURFHVV�HVSHFLDOO\�IRU�WKH�SRRU��,Q�WKH�OLJKW�RI�WKH�DERYH��WKH�VSHFLILF�REMHFWLYHV�RI�WKH�SUHVHQW�VWXG\�DUH�DV

IROORZV�

2%-(&7,9(6

�� 7R� DQDO\VH� WKH� WUHQGV� LQ� SRYHUW\� LQ� ,QGLD� LQ� WKH� SRVW�UHIRUP� SHULRG� DV� FRPSDUHG� WR� WKH� SUH�UHIRUP

SHULRG��ERWK�DW�DOO�,QGLD�OHYHO�DQG�DFURVV�VWDWHV�

�� 7R�DQDO\VH�WKH�UROH�RI�DJULFXOWXUDO�DQG�QRQ�DJULFXOWXUDO�VHFWRU�JURZWK��IRRG�SULFHV��DFFHVV�WR�VXEVLGLVHG

IRRG��DQG�RWKHU�IDFWRUV�RQ�SRYHUW\�LQ�,QGLD�DW�DOO�,QGLD�OHYHO�DQG�DFURVV�VWDWHV�

�� 7R�DQDO\VH�WKH�WUHQGV�LQ��FRQVXPSWLRQ��LQHTXDOLW\�LQ�,QGLD�LQ�WKH�SUH�DQG�SRVW�UHIRUP�SHULRG�

�� 7R�HVWLPDWH�WKH�HODVWLFLWLHV�RI�SRYHUW\�LQ�,QGLD�ZLWK�UHVSHFW�WR�VHOHFWHG�YDULDEOHV��DV�ZHOO�DV�H[SORUH�IDFWRUV

EHKLQG�LPSURYHPHQW�RU�GHWHULRUDWLRQ�RI�SRYHUW\�OHYHOV�LQ�,QGLD�LQ�WKH�SRVW�UHIRUP�SHULRG�

'$7$�$1'�$3352$&+

7KH� VWXG\� LV�PRVWO\� EDVHG� RQ� VHFRQGDU\� GDWD� DQG� VRXUFHV� RI� LQIRUPDWLRQ� DYDLODEOH� LQ� RIILFLDO� GRFXPHQWV�

VXSSOHPHQWHG�E\�QRQ�RIILFLDO� GRFXPHQWV��7KH�GDWD�XVHG� IRU� WKH� DQDO\VLV� DUH�GUDZQ� IURP� WKH�:RUOG�%DQN

GRFXPHQW�FLWHG�HDUOLHU�DQG�D�:RUOG�%DQN�GDWD�VHW�RQ�¶3RYHUW\�DQG�*URZWK�LQ�,QGLD·��2]OHU�HW�DO���������7KHVH

KDYH� EHHQ� VXSSOHPHQWHG� ZLWK� GDWD� IURP� RIILFLDO� SXEOLFDWLRQV� RI� WKH� *RYHUQPHQW� RI� ,QGLD� VXFK� DV� WKH

1DWLRQDO� $FFRXQWV� 6WDWLVWLFV�� (VWLPDWHV� RI� 6WDWH� 'RPHVWLF� 3URGXFW�� %XOOHWLQ� RI� )RRG� 6WDWLVWLFV�� 6WDWLVWLFDO

$EVWUDFWV�RI�,QGLD��,QGLDQ�$JULFXOWXUDO�6WDWLVWLFV��HWF��7UHQG�DQDO\VLV�DQG�UHJUHVVLRQ�DQDO\VLV�DUH�HPSOR\HG�LQ

WKH�VWXG\��)RU�RXU�DQDO\VLV�WKH�HVWLPDWHV�RI�SRYHUW\�XVLQJ�WKUHH�DOWHUQDWH�PHDVXUHV�RI�SRYHUW\�L�H��KHDG�FRXQW

UDWLR��SRYHUW\�JDS�LQGH[��DQG�VTXDUHG�SRYHUW\�JDS�LQGH[��DV�ZHOO�DV�JLQL�UDWLRV�FRPSXWHG�E\�*DXUDY�'DWW�DQG

FLWHG�LQ�WKH�:RUOG�%DQN�GRFXPHQW�DQG�GDWD�VHW�FLWHG�HDUOLHU�ZLOO�EH�XVHG��$�WLPH�VHULHV�DQDO\VLV�RI�SRYHUW\

LQGLFDWRUV�FRYHULQJ�ERWK�UXUDO�DQG�XUEDQ�DUHDV��IRU�DOO�,QGLD�DQG�DFURVV�VWDWHV�ZLOO�EH�DWWHPSWHG��7R�VWXG\�WKH

UROH�RI�GLIIHUHQW�IDFWRUV�OLNH�DJULFXOWXUDO�DQG�QRQ�DJULFXOWXUDO�VHFWRU�JURZWK��SULFHV��DFFHVV�WR�VXEVLGLVHG�IRRG

WKURXJK�WKH�SXEOLF�GLVWULEXWLRQ�V\VWHP��HWF���RQ�SRYHUW\�OHYHOV��D�WLPH�VHULHV�DQDO\VLV�RI�DOO�,QGLD�GDWD��DQG�D

FURVV�VHFWLRQ�DQDO\VLV�RI� LQWHU�VWDWH�GDWD�IRU�WZR�SRLQWV�RI�WLPH�FRYHULQJ�WKH�SUH�DQG�SRVW�UHIRUP�SHULRG� LV

DOVR�DWWHPSWHG�LQ�WKH�VWXG\�

7KH�HVWLPDWHV�RI�SRYHUW\�E\�'DWW��DQG�WKH�:RUOG�%DQN�DUH�EDVHG�RQ�WKH�RIILFLDO�SRYHUW\�OLQH�GHWHUPLQHG

E\� WKH� 3ODQQLQJ� &RPPLVVLRQ� DV� UHFRPPHQGHG� E\� WKH� ([SHUW� *URXS� RQ� (VWLPDWLRQ� RI� 1XPEHU� DQG

3URSRUWLRQ�RI�3RRU��3ODQQLQJ�&RPPLVVLRQ��������$V�SHU�WKLV��WKH�SRYHUW\� OLQH�FRUUHVSRQGV�WR�D�SHU�FDSLWD

PRQWKO\�H[SHQGLWXUH�RI�5V�����IRU�WKH�UXUDO�DUHDV�DQG�5V�����IRU�WKH�XUEDQ�DUHDV�DW�2FWREHU������-XQH�����
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DOO� ,QGLD� SULFHV�� 7KHVH� SRYHUW\� OLQHV� FRUUHVSRQG� WR� D� WRWDO� KRXVHKROG� SHU� FDSLWD� H[SHQGLWXUH� VXIILFLHQW� WR

SURYLGH��LQ�DGGLWLRQ�WR�EDVLF�QRQ�IRRG�LWHPV��FORWKLQJ��WUDQVSRUW����D�GDLO\�LQWDNH�RI������FDORULHV�SHU�SHUVRQ

LQ�UXUDO�DUHDV��DQG������FDORULHV�LQ�XUEDQ�DUHDV��7KLV�SRYHUW\�OLQH�ZDV�DQ�LPSURYHPHQW�RYHU�WKH�HDUOLHU�RIILFLDO

SRYHUW\�OLQH�ZKLFK�KDG�DWWUDFWHG�ZLGH�FULWLFLVP�EHFDXVH�RI�WKH�TXHVWLRQDEOH�PHWKRGV�XVHG�WR�GHULYH�LW�VXFK�DV

WKH�XVH�RI� D� XQLIRUP� LPSOLFLW� SULFH�GHIODWRU� IRU� UXUDO� DQG� XUEDQ� DUHDV�� WKH�SUDFWLFH� RI�PDNLQJ� DQ� DUELWUDU\

XSZDUG�DGMXVWPHQW�LQ�166�FRQVXPSWLRQ�ILJXUHV�LQ�RUGHU�WR�UHFRQFLOH�WKH�GLVFUHSDQFLHV�LQ�WKH�FRQVXPSWLRQ

GDWD�LQGLFDWHG�E\�WKH�166�DQG�WKH�1DWLRQDO�$FFRXQWV�6WDWLVWLFV��&I��0LQKDV�HW�DO��������0LQKDV�HW�DO�������

:RUOG�%DQN���������7KLV�SRYHUW\�OLQH�IRU�UXUDO�DUHDV�ZDV�DGMXVWHG�IRU�VXEVHTXHQW�\HDUV�XVLQJ�WKH�&RQVXPHU

3ULFH� ,QGH[� IRU� $JULFXOWXUDO� /DERXUHUV� �&3,$/�� ZLWK� WKH� EDVH� ��������  � ����� FROOHFWHG� E\� WKH� /DERXU

%XUHDX��*RYHUQPHQW�RI�,QGLD��)RU�XUEDQ�DUHDV��WKH�&RQVXPHU�3ULFH�,QGH[�IRU�,QGXVWULDO�:RUNHUV��&3,,:�

ZLWK�WKH�EDVH������ �����LV�XVHG��7KH�SRYHUW\�HVWLPDWHV�E\�'DWW�DQG�WKH�:RUOG�%DQN�KDYH�XVHG�D�FRUUHFWHG

&3,$/�VHULHV�ZKHUH�XSZDUG�DGMXVWPHQWV�ZHUH�PDGH�WR�WKH�QRPLQDO�SULFH�RI�ILUHZRRG��ZKLFK�KDG�EHHQ�NHSW

FRQVWDQW�VLQFH���������LQ�WKH�RIILFLDO�&3,$/�VHULHV��%HFDXVH�RI�YDULDWLRQV�LQ�WKH�FRPPRGLW\�SULFHV�DQG�UDWHV

RI� LQIODWLRQ� DFURVV� VWDWHV�� WKH�RIILFLDO� DOO� ,QGLD�SRYHUW\� OLQH� DW� �������� SULFHV�ZDV� DGMXVWHG� XVLQJ� WKH� VWDWH�

VSHFLILF� FRQVXPHU� SULFH� LQGLFHV� IRU� UXUDO� DQG� XUEDQ� DUHDV� WR� GHULYH� WKH� VWDWH�ZLVH� SRYHUW\� OLQHV�� 7KLV� LV

LQIODWHG� IRU� VXEVHTXHQW�\HDUV�XVLQJ� WKH� VWDWH�VSHFLILF�&3,$/�DQG�&3,,:��7KHVH�QRUPV�KDYH�EHHQ�XVHG� WR

GHULYH� WKH� SRYHUW\� HVWLPDWHV� IRU� UXUDO� DQG� XUEDQ� DUHDV� DW� DOO� ,QGLD� OHYHO� DQG� DFURVV� VWDWHV� RYHU� WLPH�� 7KH

HVWLPDWHV�RI�SRYHUW\�PDGH�E\�'DWW��DQG�WKH�:RUOG�%DQN�DUH� LQ� WHUPV�RI� WKUHH�SRYHUW\� LQGLFDWRUV��YL]��� WKH

+HDG�&RXQW� 5DWLR� �+&5��� 7KH� 3RYHUW\� *DS� ,QGH[� �3*,��� DQG� WKH� 6TXDUHG� 3RYHUW\� *DS� ,QGH[� �63*,��

ZKLFK� EHORQJ� WR� WKH� JHQHUDO� FODVV� RI� SRYHUW\�PHDVXUHV� LQGLFDWHG� E\� )RVWHU�� *UHHU�� DQG� 7KRUEHFNH�� ����

�:RUOG�%DQN���������7KHVH�PHDVXUHV�UHVSHFWLYHO\�FDSWXUH�WKUHH�GLPHQVLRQV�RI�SRYHUW\�YL]���WKH�H[WHQW��GHSWK

DQG� VHYHULW\� RI� SRYHUW\��:KLOH� WKH�+&5� LQGLFDWHV� WKH� SURSRUWLRQ� RI� SRRU�ZLWK� UHIHUHQFH� WR� WKH� VSHFLILHG

SRYHUW\�OLQH��WKH�3*,�PHDVXUHV�WKH�DYHUDJH�GLVWDQFH�EHORZ�WKH�SRYHUW\�OLQH�LQ�WKH�SRSXODWLRQ��FRXQWLQJ�WKH

QRQ�SRRU�DV�KDYLQJ�]HUR�SRYHUW\�JDS���H[SUHVVHG�DV�D�SHUFHQWDJH�RI�WKH�SRYHUW\�OLQH��DQG�WKH�63*,�LV�EDVHG

RQ� WKH� LQGLYLGXDO� SRYHUW\� JDSV� UDLVHG� WR� D�SRZHU�RI� WZR�� L�H��� LW� LV� WKH�PHDQ�RI� WKH� VTXDUHG�SURSRUWLRQDWH

SRYHUW\�JDSV��5DYDOOLRQ�DQG�'DWW������D�����E��:RUOG�%DQN��������

7KHVH�SRYHUW\�HVWLPDWHV�DUH�DYDLODEOH�IURP���������WR���������IRU�DOO�,QGLD��DQG���������WR���������IRU

VWDWHV�� IRU� ERWK� UXUDO� DQG� XUEDQ� DUHDV�� ZLWK� JDSV� LQ� EHWZHHQ�� :KLOH� WKHVH� GDWD� DUH� DYDLODEOH� DOPRVW

XQLQWHUUXSWHG�RQ�DQ�DQQXDO�EDVLV�IURP�WKH�ILIWLHV�XSWR����������WKHUHDIWHU�XSWR���������WKH\�DUH�DYDLODEOH�DW

JUHDWHU�SRLQW� LQWHUYDOV�GXH�WR�D�GHFLVLRQ�E\�WKH�166�WR�FROOHFW�VXFK�FRQVXPSWLRQ�GDWD�RQ�D�TXLQTXHQQLXP

EDVLV��+RZHYHU��ZLWK�D�YLHZ�WR�EXLOG�D�WLPH�VHULHV�RI�GDWD�D�GHFLVLRQ�ZDV�DJDLQ�WDNHQ�WR�FROOHFW�VXFK�GDWD�RQ

DQ� DQQXDO� EDVLV� IURP� �������� EDVHG� RQ� D� VPDOOHU� VDPSOH� WR� VXSSOHPHQW� WKRVH� IURP� WKH� TXLQTXHQQLXP

VXUYH\V��$SDUW�IURP�WKH�XQHYHQ�VSDFLQJ�RI�WKH�166�VXUYH\V��WKH�OHQJWK�RI�WKH�VXUYH\V�KDYH�DOVR�YDULHG�IURP

VL[�PRQWKV�WR�RQH�\HDU��DQG�VRPH�EDVHG�RQ�FDOHQGDU�\HDUV��DQG�RWKHUV�HLWKHU�FRUUHVSRQGLQJ�WR�RU�QHDU�DERXW

WKH�DJULFXOWXUDO�\HDU��'HVSLWH�WKHVH�GHILFLHQFLHV�WKHVH�DUH�WKH�RQO\�VHULHV�DYDLODEOH�IRU�VXFK�D�ORQJ�WLPH�VSDQ

IRU�DQ\�FRXQWU\��DQG�KHQFH�JHQHUDWHG�ZLGH�LQWHUHVW�DQG�UHVHDUFK�RQ�WHPSRUDO�DQG�VSDWLDO�YDULDWLRQV�LQ�SRYHUW\

IRU�,QGLD�
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0RVW�WUHQG�ILWWLQJ�H[HUFLVHV�EHJLQQLQJ�ZLWK�$KOXZDOLD��������LPSOLFLWO\�DVVXPH�WKDW�WKH�SHULRG�WR�ZKLFK

WKH�REVHUYDWLRQV�EHORQJ�DUH�VWUXFWXUDOO\�KRPRJHQRXV��LQ�WHUPV�RI�WKH�SROLF\�HQYLURQPHQW�IDYRXULQJ�WKH�SRRU�

7KLV�LV�LQFRUUHFW��$�VXEVHTXHQW�VWXG\�FRYHULQJ�WKH�SHULRG���������WR���������SURYLGHG�VWURQJ�WKHRUHWLFDO�DQG

HPSLULFDO�JURXQGV�WR�MXVWLI\�WUHDWLQJ�WKLV�SHULRG�DV�FRQVLVWLQJ�RI�WZR�GLVWLQFW�SKDVHV��WKH�ILUVW�IURP���������WR

���������DQG�WKH�VHFRQG�IURP���������WR����������1LQDQ������������������7KH�JUHHQ�UHYROXWLRQ�PDUNHG�DQ

LPSRUWDQW�SKDVH� LQ�,QGLD·V�DJULFXOWXUDO�GHYHORSPHQW�GXULQJ�ZKLFK� WKHUH�ZDV�D�VWUXFWXUDO�EUHDN� LQ�WKH� WUHQG

UDWH�RI�DJULFXOWXUDO�JURZWK��'XH�WR�WKH�EDG�GURXJKW�\HDUV�RI���������DQG���������DQG�WKHLU�DIWHU�HIIHFWV��WKH

EHQHILWV�RI� WKH� JUHHQ� UHYROXWLRQ�ZHUH� WUDQVSDUHQW� RQO\� DIWHU� ������(YHQ� D� YLVXDO� H[DPLQDWLRQ� RI� WKH� WLPH

VHULHV� GDWD� UHYHDOV� WKDW� WKH� LQFLGHQFH� RI� SRYHUW\�PHDVXUHG� LQ� WHUPV� RI� WKH�+&5� RU� 6HQ·V� 3RYHUW\� ,QGH[�

H[FHSW�IRU�WKH�ILIWLHV��JHQHUDOO\�VKRZHG�DQ�XSZDUG�WUHQG�DQG�UHDFKHG�SHDN�OHYHOV�EHWZHHQ������WR�������DQG

WKHUHDIWHU� UHFRUGHG� D� GHFOLQH�� 7KH� SRVW� �������� SHULRG� DOVR� PDUNHG� DQ� LPSRUWDQW� VKLIW� LQ� WKH� SROLF\

HQYLURQPHQW�WRZDUGV�WKH�SRRU�ZKHQ�RZLQJ�WR�HFRQRPLF�DQG�SROLWLFDO�FRPSXOVLRQV�IROORZLQJ�D�VSOLW�LQ�,QGLD·V

UXOLQJ�FRQJUHVV�SDUW\��WKHQ�3ULPH�0LQLVWHU�,QGLUD�*DQGKL�LQ�D�ELG�WR�IXOILO�KHU�¶*DULEL�+DWDR·��%DQLVK�+XQJHU�

VORJDQ� VRXJKW� WR� JLYH� D� SUR�SRRU� FRQWHQW� WR�KHU� SDUW\·V� SURJUDPPHV��7KH� SRVW� �������� SKDVH�� WKHUHIRUH�

ZLWQHVVHG�D�VSXUW�LQ�SRRU�FHQWHUHG�ZHOIDUH�SURJUDPPHV�WKURXJK�GLUHFW�LQVWLWXWLRQDO�LQWHUYHQWLRQ�VXFK�DV�WKH

,QWHJUDWHG�5XUDO�'HYHORSPHQW� 3URJUDPPHV� �,5'3���1DWLRQDO� 5XUDO� (PSOR\PHQW� 3URJUDPPHV�� )RRG� IRU

:RUNV�3URJUDPPH��(PSOR\PHQW�*XDUDQWHH�6FKHPHV��HWF��ZKLFK�IRFXVHG�RQ�LPSURYLQJ�WKH�DVVHW�EDVH�RI�WKH

UXUDO�SRRU��JHQHUDWLQJ�HPSOR\PHQW��DQG�SURYLGLQJ�DFFHVV�WR�EDVLF�QHHGV��1LQDQ������������������8VLQJ�WKLV

FDWHJRULVDWLRQ�RI�WKH�WLPH�SHULRG�RI�DQDO\VLV�LQWR�WZR�SKDVHV�ZKLFK�LV�WKHRUHWLFDOO\�DQG�HPSLULFDOO\�MXVWLILHG�

WKH� ODWWHU� VWXG\� FDPH�XS�ZLWK�PRUH�PHDQLQJIXO� DQG� FRQVLVWHQW� UHVXOWV��7KLV� LQGLFDWHG� WKDW� FRQWUDU\� WR� WKH

ILQGLQJV�RI�RWKHU�UHVHDUFKHUV��QRW�RQO\�ZHUH�WKHUH�GLVWLQFW�WLPH�WUHQGV�LQ�WKH�LQFLGHQFH�RI�UXUDO�SRYHUW\�ERWK

DW�DOO�,QGLD�OHYHO�DQG�DFURVV�VWDWHV��EXW�DOVR�ZKLOH�WKHVH�WUHQGV�ZHUH�SRVLWLYH�DQG�VLJQLILFDQW�GXULQJ���������WR

��������� WKH\�ZHUH�QHJDWLYH� DQG�VLJQLILFDQW� LQ� WKH� VXEVHTXHQW�SHULRG��7KH� UDWH�RI�GHFOLQH� LQ� UXUDO� SRYHUW\

GXULQJ�WKH�ODWWHU�SHULRG�ZDV�DOVR�KLJKHU�WKDQ�WKH�UDWH�RI�LQFUHDVH�LQ�UXUDO�SRYHUW\�GXULQJ�WKH�SUHYLRXV�SHULRG�

ERWK� IRU� DOO� ,QGLD� DQG�PRVW� VWDWHV� �1LQDQ�� ������ ����������.HHSLQJ� WKH� DERYH� LQ� YLHZ�� �������� KDV� EHHQ

WDNHQ�DV� WKH�VWDUWLQJ�SRLQW� IRU�RXU� DQDO\VLV�� DQG� FRYHUV� WKH�SHULRG�XSWR���������� WKH� ODWHVW� \HDU� IRU�ZKLFK

SRYHUW\� HVWLPDWHV� DUH� DYDLODEOH�� $OWKRXJK� RXU� DQDO\VLV� VSDQV� WZHQW\� ILYH� \HDUV�� ZH� KDYH� RQO\� IRXUWHHQ

REVHUYDWLRQV�DW�DOO�,QGLD�OHYHO��DQG�WZHOYH�REVHUYDWLRQV�DW�VWDWH�OHYHO��DW�RXU�GLVSRVDO�IRU�DQDO\VLV��EHFDXVH�RI

JDSV�LQ�WKH�GDWD�FLWHG�HDUOLHU��8QIRUWXQDWHO\��WKH�SRYHUW\�HVWLPDWHV�DW�WKH�VWDWH� OHYHO�E\�'DWW�DQG�WKH�:RUOG

%DQN�KDYH�RPLWWHG� WKH�ILJXUHV� IRU� WKH���WK�5RXQG��ZKLFK� LV� WKH� ILUVW� \HDU� DIWHU� WKH�UHIRUPV��2QH�GRHV�QRW

NQRZ�DV�WR�ZK\�WKLV� LV�GRQH�HVSHFLDOO\�VLQFH� LW�ZDV�WKH�UHVXOWV�RI�WKH�166���WK�5RXQG�ZKLFK�VSDUNHG�RII�D

OLYHO\�GHEDWH�DERXW�WKH�DGYHUVH�VRFLDO�FRVWV�RI�WKH�UHIRUPV�LQ�,QGLD��7KH�SUH�UHIRUP�SHULRG�IRU�RXU�DQDO\VLV

UHIHUV�WR�WKH�SHULRG���������WR����������DQG�WKH�SRVW�UHIRUP�SHULRG�IURP���������WR���������
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)RU�ILWWLQJ�WUHQGV�WKH�IROORZLQJ�PRGHO�LV�XVHG�

JW  �D����D��W���D��G���D���G�W����X

ZKHUH�

J  �+HDG�FRXQW�UDWLR�RU�3RYHUW\�JDS�LQGH[�RU�6TXDUHG�SRYHUW\�JDS�LQGH[�

G  �'XPP\�YDULDEOH�ZKHUH�G� ���IRU�WKH�3UH�5HIRUP�3HULRG�DQG�G� ���IRU�WKH�3RVW�5HIRUP�SHULRG�

W  �7LPH�

G�W�  �3URGXFW�RI�GXPP\�DQG�WLPH�YDULDEOHV�

X  �(UURU�WHUP

)URP�WKH�HVWLPDWHG�HTXDWLRQV�ZH�FDQ�GHULYH�WKH�HTXDWLRQV�IRU�WKH�SUH�DQG�SRVW�UHIRUP�SHULRGV��SHULRG�,�DQG

SHULRG�,,��DV�IROORZV�

3HULRG�, J� �D����D��W

3HULRG�,, J� ��D���D��G�����D��W���D���G�W��

7KLV�PRGHO� RIIHUV� VHYHUDO� DGYDQWDJHV� LQ� WHUPV� RI� SURYLGLQJ� JUHDWHU� GHJUHHV� RI� IUHHGRP� IRU� HFRQRPHWULF

DQDO\VLV�DV�LQIHUHQFHV�DERXW�WKH�SHULRG�ZLVH�WUHQGV�FDQ�EH�GUDZQ�IURP�D�VLQJOH�VDPSOH�UDWKHU�WKDQ�WZR��DV�SHU

WKH�DOWHUQDWH�PHWKRG�RI�ILWWLQJ�VHSDUDWH�WUHQGV�IRU�WKH�WZR�VXE�SHULRGV���DQG��PRUH�LPSRUWDQW��LW�HQDEOHV�XV�WR

VHH�ZKHWKHU�WKH�VORSH�LWVHOI�KDV�XQGHUJRQH�D�FKDQJH�RYHU�WKH�WZR�SHULRGV��/LQHDU�WUHQGV�XVLQJ�2UGLQDU\�/HDVW

6TXDUHV��2/6��PHWKRG�KDYH�EHHQ�XVHG�WR�HVWLPDWH�WKH�WUHQGV�LQ�UXUDO�DQG�XUEDQ�SRYHUW\�DW�WKH�DOO�,QGLD�OHYHO

DQG�DFURVV�VWDWHV��,Q�WKH�HTXDWLRQV�ZKHUH�DXWR�FRUUHODWLRQ�ZDV�IRXQG�WR�EH�VHULRXV�WKH�SDUDPHWHUV�ZHUH�UH�

HVWLPDWHG�XVLQJ�WKH�%HDFK�0DFNLQQRQ�PHWKRG��7KH�HVWLPDWHV�IRU�WKH�SUH�DQG�SRVW�UHIRUP�SHULRG�SUHVHQWHG

LQ� WDEOHV� �� WR� �� DUH� GHULYHG� IURP� WKH� HVWLPDWHG� OLQHDU� HTXDWLRQV� XVLQJ� WKH� DERYH�PRGHO�� 7KH� WUHQGV� DUH

FDOFXODWHG�XVLQJ�WKH�WKUHH�DOWHUQDWH�PHDVXUHV�RI�SRYHUW\��YL]���WKH�KHDG�FRXQW�UDWLR��+&5���WKH�3RYHUW\�*DS

,QGH[��3*,���DQG�WKH�6TXDUHG�3RYHUW\�*DS�,QGH[��63*,��

7DEOH� �� ZKLFK� SUHVHQWV� WKH� WUHQGV� LQ� SRYHUW\� DQG� �FRQVXPSWLRQ�� LQHTXDOLW\� IRU� ,QGLD� DUH� TXLWH

LQWHUHVWLQJ��'XULQJ�WKH�SUH�UHIRUP�SHULRG�IURP���������WR����������UXUDO�SRYHUW\�OHYHOV�LQ�,QGLD�UHFRUGHG�D

VLJQLILFDQW�GHFOLQH�LQ�WHUPV�RI�DOO�WKUHH�SRYHUW\�LQGLFDWRUV�XQGHU�UHYLHZ�L�H��WKH�+&5��3*,�DQG�63*,��7KH�UDWH

RI�GHFOLQH�LQ�UXUDO�SRYHUW\�OHYHOV�ZDV�VKDUSHU�WKDQ�WKH�VDPH�IRU�XUEDQ�SRYHUW\�� LQ�UHVSHFW�RI�DOO� WKHVH�WKUHH

SRYHUW\�LQGLFDWRUV��,Q�FRQWUDVW�WR�WKH�DERYH��WKH�SRVW�UHIRUP�SHULRG�IURP���������WR���������UHFRUGHG�HLWKHU

D� ZHDNHQLQJ� RI� WKH� QHJDWLYH� WUHQGV� LQ� SRYHUW\� REVHUYHG� HDUOLHU� RU� D� UHYHUVDO� LQ� WKH� SRYHUW\� WUHQGV� IURP

QHJDWLYH� WR� SRVLWLYH�� ,Q� WHUPV�RI� 3*,� DQG� 63*,��ZKLFK�PHDVXUH� WKH� GHSWK� DQG� VHYHULW\� RI� SRYHUW\�� UXUDO

SRYHUW\� WUHQGV� LQ� ,QGLD� KDYH� UHYHUVHG� IURP� QHJDWLYH� WR� SRVLWLYH�� ZKLOH� LQ� WHUPV� RI� WKH� +&5�� D� VKDUS

ZHDNHQLQJ�RI�WKH�GHFOLQLQJ�WUHQG�REVHUYHG�HDUOLHU�LV�QRWHG��8UEDQ�SRYHUW\�WUHQGV�LQ�WHUPV�RI�DOO�WKUHH�SRYHUW\

LQGLFDWRUV�FRQWLQXHG�WR�UHFRUG�GHFOLQLQJ�WUHQGV��%XW�QRQH�RI�WKHVH�WUHQGV�ZHUH�VWDWLVWLFDOO\�VLJQLILFDQW��7KXV

WKHUH�DUH�YLVLEOH�VLJQV�WR�VXJJHVW�WKDW�WKH�VLJQLILFDQW�GHFOLQH�LQ�SRYHUW\�OHYHOV�UHFRUGHG�LQ�,QGLD�DIWHU��������
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KDYH� FRQVLGHUDEO\� ZHDNHQHG� RU� HYHQ� JRW� UHYHUVHG� GXULQJ� WKH� SRVW� UHIRUP� SHULRG�� 7UHQGV� LQ� LQHTXDOLW\

�FRQVXPSWLRQ��IRU�UXUDO�,QGLD�UHFRUGHG�D�GHFOLQH�GXULQJ�ERWK�SHULRGV�ZKHUHDV�LQ�UHVSHFW�RI�XUEDQ�DUHDV�WKLV

WUHQG�ZDV�SRVLWLYH�GXULQJ�WKH�SUH�UHIRUP�SHULRG�DQG�QHJDWLYH�LQ�WKH�ODWWHU�SHULRG��QRQH�RI�WKHVH�WUHQGV�ZHUH�

KRZHYHU��VWDWLVWLFDOO\�VLJQLILFDQW�

7KH� VWDWH�ZLVH� WUHQGV� LQ� UXUDO� SRYHUW\� IRU� ILIWHHQ� PDMRU� VWDWHV� LQ� ,QGLD� FRUUHVSRQGLQJ� WR� WKH� WKUHH

SRYHUW\�LQGLFDWRUV�LV�SUHVHQWHG�LQ�WDEOH����,W�LV�LQWHUHVWLQJ�WR�VHH�WKDW�ZKLOH�GXULQJ�WKH�SUH�UHIRUP�SHULRG�DOO

ILIWHHQ�VWDWHV�UHFRUGHG�D�VLJQLILFDQW�GHFOLQH�LQ�SRYHUW\�OHYHOV�LQ�WHUPV�RI�DOO� WKUHH�SRYHUW\� LQGLFDWRUV��GXULQJ

WKH� SRVW� UHIRUP�SHULRG�RQH� FRPHV� DFURVV� D� GLYHUVLW\� RI� WUHQGV� DQG� SDWWHUQV� LQ� UXUDO� SRYHUW\� DFURVV� WKHVH

VWDWHV��(OHYHQ�RXW�RI�WKHVH�ILIWHHQ�VWDWHV�FRQWLQXHG�WR�UHFRUG�QHJDWLYH�WUHQGV�LQ�UXUDO�SRYHUW\�IRU�RQH�RU�PRUH

SRYHUW\� LQGLFDWRUV�� DOWKRXJK� IRU� PRVW� RI� WKHVH� VWDWHV� WKHVH� QHJDWLYH� WUHQGV� ZHUH� QR� ORQJHU� VWDWLVWLFDOO\

VLJQLILFDQW��7ZR�VWDWHV��YL]���*XMDUDW�DQG�.DUQDWDND��KRZHYHU��FRQWLQXHG�WR�UHFRUG�VLJQLILFDQW�GHFOLQHV�LQ�UXUDO

SRYHUW\�OHYHOV�ZLWK�UHVSHFW�WR�DOO�WKUHH�SRYHUW\�LQGLFDWRUV��7KH�UDWH�RI�GHFOLQH�LQ�UXUDO�SRYHUW\�OHYHOV�LQ�WKHVH

WZR�VWDWHV�ZDV�DOVR�IDVWHU�WKDQ�WKH�VDPH�GXULQJ�WKH�HDUOLHU�SHULRG��7KH�LQWHQVLILFDWLRQ�RI�UXUDO�GLYHUVLIFDWLRQ�LQ

*XMDUDW�DQG�.DUQDWDND�PD\�H[SODLQ�WKH�VKDUSHU�GHFOLQH�LQ�UXUDO�SRYHUW\�OHYHOV�LQ�WKHVH�WZR�VWDWHV�LQ�WKH�SRVW

UHIRUP�SHULRG��7KUHH�PRUH� VWDWHV�YL]���0DGK\D�3UDGHVK�DQG�7DPLO�1DGX� LQ� WHUPV�RI�+&5�� DQG�$VVDP� LQ

WHUPV�RI�63*,�UHFRUGHG�D�VLJQLILFDQW�GHFOLQH��ZLWK�UHIHUHQFH�WR�WKH�UHPDLQLQJ�WZR�LQGLFDWRUV�DOWKRXJK�WKHVH

WKUHH�VWDWHV�UHFRUGHG�QHJDWLYH�WUHQGV�WKHVH�ZHUH�QRW�VWDWLVWLFDOO\�VLJQLILFDQW��)RXU�VWDWHV�UHSRUW�D� UHYHUVDO� LQ

WKH�GHFOLQLQJ�WUHQGV�LQ�UXUDO�SRYHUW\�REVHUYHG�GXULQJ�WKH�SUH�UHIRUP�SHULRG��ZLWK�WKH�WUHQGV�FKDQJLQJ�IURP

QHJDWLYH� WR�SRVLWLYH�� DOWKRXJK� WKHVH� WUHQGV�ZHUH� QRW� VWDWLVWLFDOO\� VLJQLILFDQW��2I� WKHVH� IRXU� VWDWHV�� WZR� YL]��

2ULVVD�DQG�:HVW�%HQJDO��IRU�63*,�RQO\��IDOO�LQ�WKH�HDVWHUQ�EHOW�RI�,QGLD�ZKHUH�SRYHUW\�LV�NQRZQ�WR�EH�TXLWH

HQGHPLF�� %XW� ZKDW� LV� PRVW� VXUSULVLQJ� LV� WKDW� 3XQMDE� DQG� +DU\DQD�� ZKLFK� KDG� EHHQ� LQ� WKH� IRUHIURQW� LQ

XVKHULQJ� LQ� WKH� JUHHQ� UHYROXWLRQ� LQ� ,QGLD�� DQG�ZKHUH� SRYHUW\� OHYHOV� UHFRUGHG� D� FRQVLVWHQW� DQG� VLJQLILFDQW

GHFOLQH�HDUOLHU�UHSRUW�D�SRVLWLYH�WUHQG��DOWKRXJK�QRW�VWDWLVWLFDOO\�VLJQLILFDQW��LQ�WHUPV�RI�DOO�WKH�WKUHH�SRYHUW\

LQGLFDWRUV��7KH�UDWH�RI�LQFUHDVH�LQ�UXUDO�SRYHUW\�OHYHOV�IRU�+DU\DQD�LV�TXLWH�VKDUS�ZLWK�UHVSHFW�WR�DOO�WKH�WKUHH

SRYHUW\�LQGLFDWRUV��)RU�LQVWDQFH��WKH�+&5�IRU�+DU\DQD�ZKLFK�ZDV�������GXULQJ����������L�H�RQ�WKH�HYH�RI�WKH

UHIRUPV��URVH�WR�������LQ������DQG�������LQ���������GXULQJ�WKH�SRVW�UHIRUP�SHULRG��6LPLODUO\��WKH�3*,�URVH

IURP������WR������DQG������UHVSHFWLYHO\��DQG�WKH�63*,�IURP�������WR�������DQG�������UHVSHFWLYHO\�

+DYH�WKH�VKDUS�KLNHV� LQ�SURFXUHPHQW�DQG�LVVXH�SULFHV�RI�IRRGJUDLQV�GXULQJ�WKH�SRVW�UHIRUP�SHULRG�LQ

UHVSRQVH�WR�WKH�SUHVVXUHV�RI�WKH�IDUPHUV·�OREE\�ZRUNHG�WR�WKH�GHWULPHQW�RI�WKH�UXUDO�SRRU�LQ�WKH�WUDGLWLRQDO

JUHHQ�UHYROXWLRQ�EHOW�RI�WKH�FRXQWU\"�7KLV�PHULWV�D�GHWDLOHG�SUREH��7KH�VKLIW�LQ�WKH�WHUPV�RI�WUDGH�LQ�IDYRXU�RI

DJULFXOWXUH�UHSRUWHG�GXULQJ�WKH�SRVW�UHIRUP�SHULRG�PD\�DOVR�KDYH�ZRUNHG�WR�WKH�GHWULPHQW�RI�WKH�UXUDO�SRRU�

LQ�WKH�VKRUW�UXQ��2YHUDOO��RXU�DQDO\VLV�UHYHDOV�WKDW�ZKLOH�DOO�ILIWHHQ�VWDWHV�UHFRUGHG�VLJQLILFDQW�GHFOLQHV�LQ�UXUDO

SRYHUW\� OHYHOV� GXULQJ� WKH� SUH� UHIRUP� SHULRG� IURP� �������� WR� �������� LQ� WHUPV� RI� DOO� WKH� WKUHH� SRYHUW\

LQGLFDWRUV��GXULQJ�WKH�SRVW�UHIRUP�SHULRG�VHYHUDO�VWDWHV�KDYH�UHSRUWHG�D�ZHDNHQLQJ�RI�WKHVH�QHJDWLYH�WUHQGV�

IRXU� VWDWHV� UHFRUGHG� D� VKDUSHU� GHFOLQH� LQ� WHUPV� RI� RQH� RU� PRUH� SRYHUW\� LQGLFDWRUV�� ZKHUHDV� IRXU� VWDWHV

UHSRUWHG�D�UHYHUVDO�LQ�WKH�UXUDO�SRYHUW\�WUHQGV�IURP�QHJDWLYH�WR�SRVLWLYH��WKH�LQFUHDVH�LQ�UXUDO�SRYHUW\�OHYHOV

IRU�+DU\DQD�ZDV�TXLWH�VKDUS�LQ�WHUPV�RI�DOO�WKUHH�SRYHUW\�LQGLFDWRUV��EXW�QRQH�VWDWLVWLFDOO\�VLJQLILFDQW�
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7KH�VWDWH�ZLVH�WUHQGV�LQ�XUEDQ�SRYHUW\�IRU�WKHVH�ILIWHHQ�VWDWHV�DUH�SUHVHQWHG�LQ�WDEOH����+HUH�DJDLQ�LW�LV

VHHQ� WKDW�ZKLOH� GXULQJ� WKH� SUH� UHIRUP� SHULRG�PRVW� VWDWHV� UHFRUGHG� D� VLJQLILFDQW� GHFOLQH� LQ� XUEDQ� SRYHUW\

OHYHOV�LQ�WHUPV�RI�DOO�WKUHH�SRYHUW\�LQGLFDWRUV��GXULQJ�WKH�SRVW�UHIRUP�SHULRG�DOWKRXJK�PRVW�RI�WKH�VWDWHV�KDYH

FRQWLQXHG�WR�UHSRUW�QHJDWLYH� WUHQGV� WKHVH�ZHUH�QRW�VWDWLVWLFDOO\�VLJQLILFDQW�� ,Q� WKUHH�VWDWH�YL]���%LKDU��2ULVVD

DQG�8WWDU�3UDGHVK� XUEDQ�SRYHUW\� OHYHOV� FRQWLQXHG� WR� GHFOLQH� VLJQLILFDQWO\� DQG� DW� D� IDVWHU� SDFH� GXULQJ� WKLV

SHULRG�� )RXU� VWDWHV�� YL]��� $VVDP��0DGK\D� 3UDGHVK�� 5DMDVWKDQ� DQG� 7DPLO� 1DGX� UHSRUWHG� D� UHYHUVDO� LQ� WKH

QHJDWLYH�WUHQGV�LQ�XUEDQ�SRYHUW\�ZLWQHVVHG�HDUOLHU��ZLWK�WKHVH�WUHQGV�WXUQLQJ�SRVLWLYH�GXULQJ�WKH�SRVW�UHIRUP

SHULRG�ZLWK�UHVSHFW�WR�RQH�RU�PRUH�RI�WKHVH�WKUHH�SRYHUW\�LQGLFDWRUV��7KXV��HYHQ�LQ�UHVSHFW�RI�XUEDQ�SRYHUW\

WUHQGV� GXULQJ� WKH� SUH� DQG� SRVW� UHIRUP� SHULRG�� RQH� ILQGV� LQWHUHVWLQJ� SDWWHUQV� HPHUJLQJ��:KLOH� LQ� WKH� SUH

UHIRUP�SHULRG�XUEDQ�SRYHUW\�OHYHOV�LQ�DOO�ILIWHHQ�VWDWHV�PRYHG�LQ�WKH�VDPH�GLUHFWLRQ�DQG�UHFRUGHG�VLJQLILFDQW

QHJDWLYH�WUHQGV��LQ�WKH�VXEVHTXHQW�SHULRG�DOWKRXJK�PRVW�RI�WKHVH�VWDWHV�FRQWLQXHG�WR�UHSRUW�QHJDWLYH�WUHQGV�

WKHVH�ZHUH�QRW�VWDWLVWLFDOO\�VLJQLILFDQW�LQ�PRVW�VWDWHV��IRXU�VWDWHV�UHSRUWHG�GHFOLQHV�LQ�XUEDQ�SRYHUW\�OHYHOV�DW

DQ�DFFHOHUDWHG�SDFH���ZKHUHDV�IRXU�VWDWHV�H[SHULHQFHG�D�UHYHUVDO�ZLWK�WKH�WUHQGV�EHFRPLQJ�SRVLWLYH�GXULQJ�WKH

SRVW�UHIRUP�SHULRG�

)$&7256�$))(&7,1*�329(57<

*LYHQ�WKH�LPSRUWDQFH�RI�WKH�DJULFXOWXUDO�VHFWRU�LQ�WKH�,QGLDQ�HFRQRP\��DV�LV�WKH�FDVH�ZLWK�PRVW�$IULFDQ�DQG

RWKHU�$VLDQ�HFRQRPLHV���FRQWULEXWLQJ�DV� LW�GRHV�WR�PRUH� WKDQ�D� WKLUG�RI� WKH�JURVV�QDWLRQDO�SURGXFW� �*13�

DQG�VXSSRUWLQJ�RYHU�WZR�WKLUGV�RI�WKH�SRSXODWLRQ��LW�LV�REYLRXV�WKDW�WKH�IRUWXQHV�RI�WKH�UXUDO�SRRU�LQ�,QGLD�DUH

LQWULQVLFDOO\� OLQNHG� WR� WKRVH� RI� WKH� DJULFXOWXUDO� VHFWRU�� $KOXZDOLD·V� VWXG\�� FLWHG� HDUOLHU�� REVHUYHG� D� FORVH

QHJDWLYH�DVVRFLDWLRQ�EHWZHHQ�WKH�LQFLGHQFH�RI�UXUDO�SRYHUW\�LQ�,QGLD�DQG�DJULFXOWXUDO�SHUIRUPDQFH��$JULFXOWXUH

LPSDFWV�RQ�WKH�SRRU�LQ�VHYHUDO�ZD\V��$�KLJKHU�DJULFXOWXUDO�RXWSXW�KHOSV�UHGXFH�SULFHV�DV�ZHOO�DV�LPSURYH�IRRG

DYDLODELOLW\�� ERWK� RI� ZKLFK� DUH� WR� WKH� DGYDQWDJH� RI� WKH� SRRU�� ,W� ZLOO� QRW� RQO\� JHQHUDWH� HPSOR\PHQW

RSSRUWXQLWLHV�LQ�WKH�DJULFXOWXUDO�VHFWRU�EXW�DOVR�WKURXJK�LWV�OLQNDJH�HIIHFWV�VSXU�JURZWK�LQ�WKH�QRQ�DJULFXOWXUDO

VHFWRU��WKHUHE\�FUHDWLQJ�LQFRPH�HDUQLQJ�RSSRUWXQLWLHV��$JULFXOWXUDO�JURZWK�RQ�WKH�ZKROH�ZLOO�JLYH�D�ILOOLS�WR

RYHUDOO�HFRQRPLF�GHYHORSPHQW��UDLVLQJ�DJULFXOWXUDO�LQFRPHV��+RZHYHU��LI�DJULFXOWXUDO�JURZWK�LQYROYHV�D�VKLIW

IURP�ODERXU�LQWHQVLYH�FURSV�DQG�WHFKQRORJLHV�WR�ODERXU�VDYLQJ�RQHV��WKLV�FRXOG�DOVR�ZRUN�WR�WKH�GHWULPHQW�RI

WKH�UXUDO�SRRU�UDWKHU�WKDQ� WR�WKHLU�DGYDQWDJH�VLQFH�ZDJHV� IURP�DJULFXOWXUDO�HPSOR\PHQW�FRQVWLWXWH�D�PDMRU

FRPSRQHQW�RI� WKH� LQFRPHV� RI� WKH� SRRU�� (YLGHQFH� IURP� ,QGLD�� KRZHYHU�� VXJJHVWV� WKDW�� RQ� WKH�ZKROH�� WKH

JUHHQ� UHYROXWLRQ� UHVXOWHG� LQ� D� QHW� LQFUHDVH� RI� ODERXU� XVH� DQG� UHDO� ZDJH� UDWHV� �'DQWZDOD�� ������� 6RPH�

KRZHYHU�� IHHO� WKDW� LQ� WKH� FRQWH[W�RI� WKH� LQVWLWXWLRQDO� DQG�VWUXFWXUDO� FRQVWUDLQWV� FKDUDFWHULVWLF�RI�PRVW� ORZ�

LQFRPH�FRXQWULHV�LQFOXGLQJ�,QGLD��WKH�EHQHILFLDO�HIIHFWV�RI�JURZWK�ZRXOG�EH�PRVWO\�H[SURSULDWHG�E\�JURXSV

RWKHU�WKDQ�WKH�SRRU��*ULIILQ�DQG�*KRVH���������7KH�WULFNOH�GRZQ�HIIHFW�LPSOLHG�E\�$KOXZDOLD·V�ILQGLQJ�RI�D

QHJDWLYH�FRUUHODWLRQ�EHWZHHQ�DJULFXOWXUDO�JURZWK�DQG�WKH�LQFLGHQFH�RI�UXUDO�SRYHUW\�ZDV�WKXV�FKDOOHQJHG�E\�D

QXPEHU� RI� UHVHDUFKHUV� �&I�� 5DMDUDPDQ�� ������*ULIILQ� DQG�*KRVH�� �������+RZHYHU�� WKHVH� REVHUYDWLRQV� DUH

EDVHG�RQ�ZHDN�WKHRUHWLFDO�RU�HPSLULFDO�VXSSRUW��7R�FLWH�DQ�LQVWDQFH��5DMDUDPDQ·V�HPSLULFDO�ILQGLQJV�LPSO\LQJ

D�ZHDN� FDXVDO� OLQN� EHWZHHQ� DJULFXOWXUDO� JURZWK� DQG� UXUDO� SRYHUW\�ZHUH� EDVHG�RQ� MXVW� WHQ� REVHUYDWLRQV�� RI

ZKLFK�RQO\�IRXU�SHUWDLQHG�WR�WKH�SRVW�JUHHQ�UHYROXWLRQ�SHULRG��,Q�VSHFLI\LQJ�WKH�DJULFXOWXUDO�RXWSXW�YDULDEOHV�



��

ZH� KDYH� SUHIHUUHG� WR� XVH� WKH� DJULFXOWXUDO� RXWSXW� YDULDEOH� H[SUHVVHG� RQ� SHU� FDSLWD� EDVLV� DV� XVHG� E\� PRVW

UHVHDUFKHUV��UDWKHU�WKDQ�RQ�SHU�DFUH�EDVLV�DV�XVHG�LQ�D�UHFHQW�SDSHU�E\�'DWW�DQG�5DYDOOLRQ���������7KH\�DUJXH

WKDW� DOWKRXJK� RXWSXW� RQ� SHU� SHUVRQ� DQG� SHU� DFUH� EDVLV� DUH� KLJKO\� FRUUHODWHG� �EHLQJ� ����� RYHU� ��� DQQXDO

REVHUYDWLRQV�� IRU� SUHGLFWLYH� SXUSRVHV� RXWSXW� H[SUHVVHG� RQ� SHU� DFUH� EDVLV� LV� PRUH� DSSURSULDWH� IRU� XVH� LQ

SRYHUW\�HTXDWLRQV��+RZHYHU�LQ�D�FRXQWU\�OLNH�,QGLD�ZKLFK�DFFRXQWV�IRU�D�PDMRU�FKXQN�RI�WKH�ZRUOG·V�SRRU�

UDSLG� SRSXODWLRQ� JURZWK� FDQ� QHJDWH� WKH� IDYRXUDEOH� LPSDFW� RI� DQ� LPSURYHPHQW� LQ� FURS� \LHOGV� RQ� SRYHUW\

OHYHOV��+HQFH�RXU�SUHIHUHQFH�WR�VSHFLI\�WKLV�YDULDEOH�RQ�SHU�FDSLWD�EDVLV�

$OWKRXJK�XUEDQ�SRYHUW\� LV�RIWHQ� FRQVLGHUHG� WR�EH� DQ� RXWIORZ�RI� UXUDO� SRYHUW\� DQG�� WKHUHIRUH�� OLQNHG

ZLWK� WKH� SHUIRUPDQFH� RI� WKH� DJULFXOWXUDO� VHFWRU�� LW� LV� SULPDULO\� WKH� SHUIRUPDQFH� DQG� JURZWK� RI� WKH� QRQ�

DJULFXOWXUDO� VHFWRU� WKDW�GHWHUPLQHV� WKH�PRYHPHQWV� LQ�WKH� LQFLGHQFH�RI�XUEDQ�SRYHUW\��+HQFH�� IRU� DQDO\VLQJ

WKH� IDFWRUV� EHKLQG� XUEDQ� SRYHUW\� LQ� ,QGLD�� WKH� UROH� RI� WKH� QRQ�DJULFXOWXUDO� VHFWRU� QHHGV� WR� EH� WDNHQ� LQWR

DFFRXQW�

$QRWKHU� IDFWRU� LQIOXHQFLQJ�SRYHUW\� LV� LQIODWLRQ�ZKLFK� DFWV� OLNH� D� UHJUHVVLYH� WD[� DQG�GHHSO\� DIIHFWV� WKH

SRRU��OHDGLQJ�WR�D�GHWHULRUDWLRQ�LQ�WKHLU�HQWLWOHPHQWV�DQG�UHDO�LQFRPHV��6HQ���������6LQFH�IRRG�FRQVWLWXWHV�WKH

SUHGRPLQDQW�SRUWLRQ�RI� WKH�FRQVXPSWLRQ�EDVNHW�RI� WKH�SRRU�� ULVLQJ� IRRG�SULFHV� FDXVH� JUHDW� DQ[LHW\��(YHQ

VXEVLVWHQFH� IDUPHUV� ZKR� DUH� QHW� SXUFKDVHUV� RI� IRRGJUDLQV� DUH� DIIHFWHG� E\� ULVLQJ� IRRG� SULFHV�� 1DUDLQ

KLJKOLJKWHG�WKH�UROH�RI�QRPLQDO�SULFHV� LQ�DIIHFWLQJ�WKH� LQFLGHQFH�RI�UXUDO�SRYHUW\��0HOORU�DQG�'HVDL��������

7KHVH�UHVXOWV�EDVHG�RQ�DOO�,QGLD�GDWD��KHDG�FRXQW�UDWLR��DQG�DEVROXWH�SULFHV�ZHUH�VXEVHTXHQWO\�YDOLGDWHG�XVLQJ

GDWD� IRU� UHJLRQDO� GLVDJJUHJDWHV�� DOWHUQDWH� PHDVXUHV� RI� SRYHUW\�� DQG� SULFHV� �ERWK� DEVROXWH� DQG� UHODWLYH��

LQFOXGLQJ�WKH�ODJJHG�HIIHFWV�RI�DJULFXOWXUDO�RXWSXW�DQG�SULFHV�RQ�UXUDO�SRYHUW\��1LQDQ�����������������

3RSXODWLRQ� JURZWK�� SRYHUW\�� DQG� WKH� HQYLURQPHQW� DUH� FORVHO\� LQWHUOLQNHG�� 5DSLG� SRSXODWLRQ� JURZWK

LPSDFWV� RQ� SRYHUW\� LQ�PDQ\�ZD\V�� ,W� FDQ� RIIVHW� WKH� EHQHILFLDO� HIIHFWV� RI� HFRQRPLF� JURZWK� RQ� SRYHUW\� DV

H[SHULHQFHG�E\� VRPH�6RXWK�$VLDQ� FRXQWULHV��0RUHRYHU�� SRYHUW\� LQWHUWZLQHG�ZLWK� UDSLG�SRSXODWLRQ� JURZWK

H[HUFLVHV�LQWHQVH�SUHVVXUH�RQ�VFDUFH�HQYLURQPHQWDO�UHVRXUFHV�UHVXOWLQJ�LQ�HQYLURQPHQWDO�GHJUDGDWLRQ�WKURXJK

RYHUH[SORLWDWLRQ�RI�IUDJLOH�UHVRXUFHV��DOO�RI�ZKLFK�KDYH�DQ�DGYHUVH�HIIHFW�RQ�SRYHUW\��7KH�UROH�RI�WKLV�IDFWRU

DOVR�QHHGV�WR�EH�VWXGLHG�

2QH�IDFWRU�ZKLFK�LV�EHOLHYHG�WR�KDYH�ZRUNHG�WR�WKH�DGYDQWDJH�RI�,QGLD·V�SRRU��SDUWLFXODUO\�DIWHU�������LV

WKH� SOHWKRUD� RI� LQVWLWXWLRQDOLVHG�ZHOIDUH� SURJUDPPHV� WR� KHOS� WKH�SRRU��+RZHYHU�� IHZ� DWWHPSWV� KDYH� EHHQ

PDGH� WR� WHVW� HPSLULFDOO\� WKH� LQIOXHQFH� RI� WKHVH� SURJUDPPHV� RQ� UXUDO� SRYHUW\��2I� WKHVH� LQWHUYHQWLRQV�� WKH

SURYLVLRQ�RI�VXEVLGLVHG�IRRG�WKURXJK�WKH�3'6�KDV�DVVXPHG�JUHDW�VLJQLILFDQFH�IRU�WKH�SRRU��+RZHYHU��H[FHSW

LQ�.HUDOD�DQG�RWKHU�VWDWHV�LQ�VRXWKHUQ�,QGLD��WKH�SURJUDPPH�LV�ODUJHO\�XUEDQ�RULHQWHG��DOWKRXJK�LW�KDV�EHHQ

H[WHQGHG�WR�UXUDO�DUHDV�LQ�RWKHU�VWDWHV�LQ�WKH�UHFHQW�SDVW��:LWK�D�YLHZ�WR�LPSURYLQJ�WKH�WDUJHWLQJ�RI�WKH�3'6�

D�QHZ�3'6�VFKHPH���5HYDPSHG�3'6���ZDV� ODXQFKHG�LQ������WR�SURYLGH�DGGLWLRQDO�IRRG�VXEVLGLHV� LQ�����

GLVDGYDQWDJHG�GHYHORSPHQW�EORFNV�RI�WKH�FRXQWU\��6XEVHTXHQWO\��D�7DUJHWHG�3'6��73'6��ZDV�LQWURGXFHG�LQ

�����ZKLFK�RIIHUV�WZR�GLVWULEXWLRQ�FKDQQHOV��RQH�DLPHG�DW�KRXVHKROGV�EHORZ�WKH�SRYHUW\�OLQH��DQG�WKH�RWKHU

IRU� WKH� SRSXODWLRQ� DERYH� WKH� SRYHUW\� OLQH�� $V� SHU� WKLV�� SRRU� KRXVHKROGV� ZRXOG� EH� HOLJLEOH� IRU� ��� NJV� RI

FHUHDOV�SHU�PRQWK�DW�KDOI�WKH�LVVXH�SULFH�VHW�IRU�3'6�IRRGJUDLQV��7KH�73'6�FRYHUV�DOO�WKH�VWDWHV�DQG�XQLRQ

WHUULWRULHV�H[FHSW�'HOKL�DQG�/DNVKZDGHHS��7KH�VSHFLILFDWLRQ�RI�WKLV�YDULDEOH�SRVHG�SUREOHPV�IRU�RXU�DQDO\VLV�
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([FHSW�IRU�RQH�\HDU�����������ZKHUH�WKH�166�KDYH�IXUQLVKHG�GDWD�RQ�FRPPRGLW\�ZLVH�SXUFKDVHV�IURP�WKH

3'6�WR�WRWDO�SXUFKDVHV�VHSDUDWHO\�IRU�UXUDO�DQG�XUEDQ�DUHDV��WLPH�VHULHV�GDWD�RQ�3'6�DUH�DYDLODEOH�RQO\�LQ�WKH

IRUP�RI�3'6�RIIWDNH�RI�IRRGJUDLQV�DJJUHJDWHG�IRU�WKH�UXUDO�DQG�XUEDQ�DUHDV��DV�ZHOO�DV� WKH�QXPEHU�RI�IDLU

SULFH�VKRSV��DYDLODEOH�VHSDUDWHO\�IRU�UXUDO�DQG�XUEDQ�DUHDV���7KHVH� OLPLWDWLRQV�KDYH�EHHQ�NHSW� LQ�YLHZ�ZKLOH

VSHFLI\LQJ�WKH�3'6�YDULDEOH�

7KH� UROH� RI� RWKHU� IDFWRUV� OLNH� LQHTXDOLW\� LQ� UXUDO� FRQVXPSWLRQ� �D� SUR[\� IRU� LQFRPH� LQHTXDOLW\��� DQG

LQIUDVWUXFWXUH�GHYHORSPHQW�DUH�DOVR�H[DPLQHG�LQ�RXU�DQDO\VLV�

,W�KDV�EHHQ�FXVWRPDU\�IRU�VRPH�UHVHDUFKHUV�WR�LQFOXGH�D�WLPH�WUHQG�YDULDEOH�DV�DQ�DGGLWLRQDO�H[SODQDWRU\

YDULDEOH� LQ� SRYHUW\� IXQFWLRQV� WR� VHUYH� DV� D� FRYHU�DOO� YDULDEOH� IRU� DOO� RWKHU� WLPH�UHODWHG� IDFWRUV� LQIOXHQFLQJ

SRYHUW\�QRW�H[SOLFLWO\�FRQVLGHUHG�LQ�D�JLYHQ�PRGHO��7KLV�LPSOLFLWO\�DVVXPHV�WKDW�DOO�VXFK�WLPH�UHODWHG�IDFWRUV

FRXOG�EH� H[SHFWHG� WR� H[HUFLVH� DQ�XQLGLUHFWLRQDO� LQIOXHQFH� RQ�SRYHUW\��7KLV� DVVXPSWLRQ� LV� TXHVWLRQDEOH�� ,Q

IDFW��ZKLOH�VRPH�VXFK�WLPH�UHODWHG�IDFWRUV�FRXOG�EH�H[SHFWHG�WR�H[HUFLVH�DQ�XSZDUG�SXVK�HIIHFW�RQ�SRYHUW\�

RWKHUV� PD\� H[HUFLVH� D� GRZQZDUG�SXVK� HIIHFW�� 7KH� LQFOXVLRQ� RI� D� VHSDUDWH� WLPH� WUHQG� YDULDEOH� LQ� WKHVH

FLUFXPVWDQFHV�LV�WKHUHIRUH�TXHVWLRQDEOH�DQG�FRXOG�HYHQ�DIIHFW�WKH�HVWLPDWHV�RI�RWKHU�H[SODQDWRU\�YDULDEOHV�

%HDULQJ� WKHVH� IDFWRUV� LQ�PLQG�� WRJHWKHU� ZLWK� WKH� GDWD� OLPLWDWLRQV�� ZH� SURSRVH� WR� H[DPLQH� WKH� FDXVDO

IDFWRUV�EHKLQG�UXUDO�DQG�XUEDQ�SRYHUW\�LQ�,QGLD�EHWZHHQ���������WR����������7KH�DQDO\VLV�LV�DW�WZR�OHYHOV��D

WLPH�VHULHV�DQDO\VLV�DW�WKH�DOO�,QGLD�OHYHO��DQG�D�FURVV�VHFWLRQ�DQDO\VLV�RI�LQWHU�VWDWH�GDWD�DW�WZR�SRLQWV�RI�WLPH

LH����������DQG���������ZKLFK�EHORQJ�WR�WKH�SUH�DQG�SRVW�UHIRUP�SHULRGV�UHVSHFWLYHO\�

7KH�YDULDEOHV�IRU�WKH�DQDO\VLV�DUH�DV�IROORZV�

'HSHQGHQW� 9DULDEOH��+HDG�&RXQW� 5DWLR� RU�� DOWHUQDWLYHO\�� 3RYHUW\� *DS� ,QGH[�� RU� 6TXDUHG� 3RYHUW\� *DS

,QGH[��DOO�LQ�SHUFHQWDJHV�

,QGHSHQGHQW� 9DULDEOHV�� 7R� VWXG\� WKH� LPSDFW� RI� DJULFXOWXUDO� JURZWK� �RU� SHUIRUPDQFH��� QRQ�DJULFXOWXUDO

VHFWRU� JURZWK�� SULFHV�� UXUDO� SRSXODWLRQ� SUHVVXUH� RQ� HQYLURQPHQWDO� UHVRXUFHV�� DFFHVV� WR� VXEVLGLVHG� IRRG

WKURXJK� WKH�3'6�� LQHTXDOLW\� LQ� UXUDO� FRQVXPSWLRQ� OHYHOV�� DQG� LQIUDVWUXFWXUH� GHYHORSPHQW� RQ� UXUDO� DQG�RU

XUEDQ�SRYHUW\�OHYHOV��WKH�IROORZLQJ�YDULDEOHV�DUH�FRQVLGHUHG�

��� $JULFXOWXUDO�2XWSXW�3HUIRUPDQFH�9DULDEOHV���WKUHH�DOWHUQDWH�VSHFLILFDWLRQV��

1'3$*5,���5HDO�1HW�'RPHVWLF�3URGXFW��1'3��IURP�DJULFXOWXUH�DW���������SULFHV�SHU�UXUDO�LQKDELWDQW�

1'3350���5HDO�1'3�IURP�WKH�SULPDU\�VHFWRU��H[FOXGLQJ�PLQLQJ�DQG�TXDUU\LQJ��DW����������SULFHV�SHU

UXUDO�LQKDELWDQW�

6'3$*5,���6WDWH�'RPHVWLF�3URGXFW�IURP�DJULFXOWXUH�SHU�VWDWH�UXUDO�LQKDELWDQW�

��� 1RQ�$JULFXOWXUDO�6HFWRU�2XWSXW���3HUIRUPDQFH�9DULDEOHV��WZR�DOWHUQDWH�VSHFLILFDWLRQV��

1'31$*5,���5HDO�1'3�IURP�WKH�1RQ�DJULFXOWXUDO�VHFWRU�DW���������SULFHV�SHU�XUEDQ�LQKDELWDQW�

6'31$*5,���6WDWH�'RPHVWLF�3URGXFW�IURP�1RQ�DJULFXOWXUDO�VHFWRU�SHU�VWDWH�XUEDQ�LQKDELWDQW�
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��� 3ULFH�9DULDEOHV��WZR�DOWHUQDWH�VSHFLILFDWLRQV��

)'35� ��&RQVXPHU�3ULFH� ,QGH[� IRU�$JULFXOWXUDO�/DERXUHUV� IRU�)RRG� LWHPV� �ZKHUH� ������ �� ����� IRU

UXUDO� DUHDV�� DQG�&RQVXPHU� 3ULFH� ,QGH[� IRU� ,QGXVWULDO�:RUNHUV� IRU� )RRG� LWHPV� �ZKHUH� ���� ����� IRU

XUEDQ�DUHDV�

5(/)'35���5HODWLYH�IRRG�WR�JHQHUDO�FRQVXPHU�SULFH�LQGH[�IRU�DJULFXOWXUDO�ODERXUHUV���������� �����IRU

5XUDO� DUHDV�� RU� 5HODWLYH� IRRG� WR� JHQHUDO� FRQVXPHU� SULFH� LQGH[� IRU� LQGXVWULDO� ZRUNHUV� ����� ����� IRU

8UEDQ�DUHDV�

��� 3RSXODWLRQ�3UHVVXUH�RQ�(QYLURQPHQWDO�5HVRXUFHV�

533$/���5XUDO�SRSXODWLRQ�SUHVVXUH�RQ� DJULFXOWXUDO� ODQG� H[SUHVVHG� LQ� ��������SHRSOH�SHU�KD�� RI� JURVV

FURSSHG� DUHD� �VR� DV� WR� WDNH� QRWH� RI� ODQG�DXJPHQWLQJ� WHFKQRORJLHV�ZKLFK� EHFDPH� SURPLQHQW� DIWHU� WKH

JUHHQ�UHYROXWLRQ��

��� ,QVWLWXWLRQDO�,QWHUYHQWLRQ��3'6��

3'6���3URSRUWLRQ�RI�3'6�2IIWDNH�RI�IRRGJUDLQV�WR�WRWDO�QHW�DYDLODELOLW\�RI�IRRGJUDLQV

3'6)3���1XPEHU�RI�)DLU�3ULFH�6KRSV�SHU���������SHRSOH��IRU�UXUDO�RU�XUEDQ�DUHDV�

��� &RQVXPSWLRQ�,QHTXDOLW\�

,1(48$/���,QHTXDOLW\�LQ�5XUDO�RU�8UEDQ�&RQVXPSWLRQ��JLQL�UDWLRV�

��� ,QIUDVWUXFWXUH�'HYHORSPHQW�

,1)5$'(9� �� ,QIUDVWUXFWXUH� 'HYHORSPHQW� ,QGH[� DV� FRQVWUXFWHG� E\� WKH� &HQWUH� IRU� 0RQLWRULQJ� WKH

,QGLDQ�(FRQRP\��%RPED\

1RW�DOO�WKHVH�YDULDEOHV�KDYH�EHHQ�LQFOXGHG�LQ�DQ�HTXDWLRQ�EHFDXVH�RI�WKH�FRQVWUDLQWV�RI�OLPLWHG�REVHUYDWLRQV�

)XUWKHU��ZKLOH�VRPH�YDULDEOHV�ZHUH�FRPPRQ�WR�ERWK�WKH�WLPH�VHULHV�DQG�FURVV�VHFWLRQ�DQDO\VHV��RWKHUV�ZHUH

LQFOXGHG�RQO\�LQ�HLWKHU�WKH�WLPH�VHULHV�RU�FURVV�VHFWLRQ�DQDO\VLV�

7KH� DJULFXOWXUDO� DQG�QRQ�DJULFXOWXUDO� RXWSXW�� DV�ZHOO� DV�SULFH� YDULDEOHV�ZHUH� DOVR� XVHG� LQ� WKHLU� ODJJHG

IRUPV�� 2QH� FRXOG� DUJXH� WKDW� WKH� OHYHO� RI� SRYHUW\� LQ� D� JLYHQ� \HDU� LV� QRW� RQO\� GHWHUPLQHG� E\� WKDW� \HDU·V

DJULFXOWXUDO�RU�QRQ�DJULFXOWXUDO�VHFWRU·V�SHUIRUPDQFH�EXW�DOVR�E\�WKDW�RI�WKH�SUHYLRXV�\HDU��$�JRRG�FURS�QRW

RQO\� HQDEOHV� D� SRRU� KRXVHKROG� WR� UHSD\� SDVW� GHEWV� EXW� DOVR� EXLOG� XS� UHVHUYHV� WR� PHHW� XQIRUHVHHQ

FLUFXPVWDQFHV�� 6LPLODUO\�� LQIODWLRQ� KDV� D� ODJJHG� HIIHFW�� )RU� LQVWDQFH�� JLYHQ� WKH� ORZ� LQFRPHV� RI� WKH� SRRU�� D

VWHHS�ULVH�LQ�WKH�SULFHV�RI�HVVHQWLDO�FRPPRGLWLHV�PD\�IRUFH�WKHP�WR�ERUURZ�LQ�RUGHU�WR�PDLQWDLQ�RU�DUUHVW�D

GHWHULRUDWLRQ�RI�WKHLU�FRQVXPSWLRQ�VWDQGDUGV�� WKH�DIWHU� HIIHFWV�RI�ZKLFK�ZLOO�EH� IHOW� LQ� VXEVHTXHQW�\HDUV� DV

ZHOO��7R� WDNH�QRWH�RI� WKHVH� ODJJHG� HIIHFWV�� DQ� DOWHUQDWH� VSHFLILFDWLRQ�RI� WKH� DJULFXOWXUDO� RU� QRQ�DJULFXOWXUDO

RXWSXW��DQG�SULFH�YDULDEOHV�LV�XVHG�ZKLFK�LV�FRPSXWHG�DV��^W����W�����`�����7KHVH�UHVXOWV�GLG�QRW�UHYHDO�DQ\

DGGLWLRQDO�LQVLJKWV�DQG�KHQFH�IRU�HFRQRP\�RI�VSDFH�DUH�QRW�SUHVHQWHG�KHUH�

0XOWLSOH� OLQHDU� UHJUHVVLRQV� XVLQJ�2UGLQDU\�/HDVW� 6TXDUHV� �2/6�� WHFKQLTXH�ZHUH� XVHG� WR� HVWLPDWH� WKH

FRHIILFLHQWV��,Q�WKRVH�HTXDWLRQV�ZKHUH�WKH�'XUELQ�:DWVRQ�VWDWLVWLF�LQGLFDWHG�SUREOHP�RI�DXWR�FRUUHODWLRQ�WR

EH�VHULRXV�WKH�SDUDPHWHUV�ZHUH�UH�HVWLPDWHG�XVLQJ�WKH�%HDFK��0DFNLQQRQ�PHWKRG��7KH�,1)5$'(9�YDULDEOH
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ZDV� IRXQG� WR� EH� VWURQJO\� FRUUHODWHG� ZLWK� WKH� DJULFXOWXUDO� RXWSXW� YDULDEOH� LQ� VRPH� HTXDWLRQV�� DQG� KHQFH

GURSSHG� IURP� WKRVH� HTXDWLRQV��2QO\� WKRVH� HTXDWLRQV�ZKLFK� JDYH�PHDQLQJIXO� UHVXOWV� KDYH� EHHQ� SUHVHQWHG

EHORZ�

585$/�329(57<

7DEOH���ZKLFK�SUHVHQWV� WKH� UHVXOWV�RI�RXU� WLPH�VHULHV� DQDO\VLV� IRU� DOO� ,QGLD� DUH�TXLWH� LQWHUHVWLQJ��:KLOH� WKH

DJULFXOWXUDO�RXWSXW�DQG�3'6�YDULDEOHV�DUH�QHJDWLYHO\�FRUUHODWHG�ZLWK�WKH� LQFLGHQFH�RI�UXUDO�SRYHUW\� LQ�,QGLD

PHDVXUHG�LQ�WHUPV�RI�DOO�WKH�WKUHH�SRYHUW\�LQGLFDWRUV�L�H��+&5��3*,�DQG�63*,��WKH�UHODWLYH�IRRG�SULFH�YDULDEOH

LV�SRVLWLYHO\�FRUUHODWHG�ZLWK�UXUDO�SRYHUW\��7KH�FRHIILFLHQWV�DUH�VWDWLVWLFDOO\�VLJQLILFDQW�LQ�PRVW�FDVHV��7KH�JLQL

YDULDEOH�ZKLFK�PHDVXUHV� LQHTXDOLW\� LQ� UXUDO� FRQVXPSWLRQ� �D� SUR[\� IRU� LQFRPH� LQHTXDOLW\�� LV� DOVR� SRVLWLYHO\

FRUUHODWHG�ZLWK�WKH�LQFLGHQFH�RI�UXUDO�SRYHUW\��DOWKRXJK�WKH�FRHIILFLHQW�ZDV�QRW�VWDWLVWLFDOO\�VLJQLILFDQW�LQ�WKH

HVWLPDWHG� HTXDWLRQV�� 7KHVH� REVHUYDWLRQV� DUH� DOVR� YDOLG� IRU� WKH� HTXDWLRQV� ZKHUH� ZH� KDYH� XVHG� WKH� ODJJHG

YHUVLRQV�RI�WKH�DJULFXOWXUDO�SHUIRUPDQFH�DQG�UHODWLYH�IRRG�SULFH�YDULDEOHV��7KH�5�6TXDUHV�RI�WKH�HTXDWLRQV�DUH

YHU\�KLJK��7KHVH�YDULDEOHV�DUH�DEOH�WR�H[SODLQ�EHWZHHQ����WR����SHU�FHQW�RI�WKH�YDULDWLRQV�LQ�WKH�LQFLGHQFH�RI

UXUDO�SRYHUW\�LQ�,QGLD�

5HVXOWV�RI�WKH�FURVV�VHFWLRQ�DQDO\VLV�RI�WKH�IDFWRUV�DIIHFWLQJ�WKH�LQWHU�VWDWH�LQFLGHQFH�RI�UXUDO�SRYHUW\�LQ

,QGLD�IRU�WZR�SRLQWV�RI�WLPH�L�H����������DQG����������SUH�DQG�SRVW�UHIRUP�\HDU�UHVSHFWLYHO\���DUH�SUHVHQWHG

LQ�WDEOH����+HUH�DJDLQ��ZKLOH�WKH�DJULFXOWXUDO�SHUIRUPDQFH�DQG�3'6�YDULDEOHV�DUH�QHJDWLYHO\�FRUUHODWHG�ZLWK�WKH

LQFLGHQFH�RI� UXUDO�SRYHUW\� DFURVV� VWDWHV� LQ�,QGLD�� WKH� IRRG�SULFH� DQG�JLQL�YDULDEOHV� DUH�SRVLWLYHO\� DVVRFLDWHG

ZLWK� UXUDO� SRYHUW\� OHYHOV�� 7KH� LQIUDVWUXFWXUH� GHYHORSPHQW� LQGH[� YDULDEOH� LV� QHJDWLYHO\� FRUUHODWHG� ZLWK� WKH

LQFLGHQFH� RI� UXUDO� SRYHUW\� DFURVV� VWDWHV�� 7KH� 533$/� YDULDEOH� LV� SRVLWLYHO\� FRUUHODWHG� ZLWK� UXUDO� SRYHUW\

LQGLFDWLQJ�WKDW�UXUDO�SRSXODWLRQ�SUHVVXUH�RQ�DJULFXOWXUDO�ODQG�H[HUFLVHV�DQ�XSZDUG�SXVK�HIIHFW�RQ�UXUDO�SRYHUW\

OHYHOV�� 7KH� DJULFXOWXUDO� SHUIRUPDQFH� YDULDEOH� LV� VWDWLVWLFDOO\� VLJQLILFDQW� LQ�PRVW� RI� WKH� HVWLPDWHG� HTXDWLRQV�

$OWKRXJK�WKH�RWKHU�YDULDEOHV�KDG�WKH�H[SHFWHG�VLJQV��QRQH�RI�WKHP�ZHUH�VWDWLVWLFDOO\�VLJQLILFDQW��,Q�IDFW�WKH

DGGLWLRQ�RI�WKH�RWKHU�YDULDEOHV�HYHQ�UHVXOWHG�LQ�WKH�DJULFXOWXUDO�SHUIRUPDQFH�FRHIILFLHQW�WR�EHFRPH�VWDWLVWLFDOO\

QRW�VLJQLILFDQW�LQ�VRPH�HTXDWLRQV��ZKLFK�SDUWO\�UHIOHFWV�WKH�IHZ�GHJUHHV�RI�IUHHGRP�DYDLODEOH�IRU�RXU�DQDO\VLV�

$Q�HDUOLHU�VWXG\�KDG�HVWDEOLVKHG�WKHVH�YDULDEOHV�WR�KDYH�D�VLJQLILFDQW�LQIOXHQFH�RQ�WKH�LQWHU�VWDWH�LQFLGHQFH�RI

UXUDO�SRYHUW\�LQ�,QGLD��1LQDQ������������������7KH�HVWLPDWHG�HTXDWLRQV�DUH�DEOH�WR�H[SODLQ�EHWZHHQ����WR���

SHU�FHQW�RI�WKH�YDULDWLRQV�LQ�WKH�LQWHU�VWDWH�LQFLGHQFH�RI�UXUDO�SRYHUW\�LQ�,QGLD�

85%$1�329(57<

7KH�HVWLPDWHG�HTXDWLRQV�RI�WKH�GHWHUPLQDQWV�RI�XUEDQ�SRYHUW\� LQ�,QGLD�DUH�SUHVHQWHG� LQ�WDEOH����:KLOH� WKH

QRQ�DJULFXOWXUDO� VHFWRU�SHUIRUPDQFH� DQG�3'6�YDULDEOHV� DUH�QHJDWLYHO\� DQG� VLJQLILFDQWO\� FRUUHODWHG�ZLWK� WKH

LQFLGHQFH� RI� XUEDQ� SRYHUW\� OHYHOV� LQ� ,QGLD�� WKH� UHODWLYH� IRRG� SULFH� YDULDEOH� LV� SRVLWLYHO\� DQG� VLJQLILFDQWO\

DVVRFLDWHG�ZLWK�XUEDQ�SRYHUW\��7KH�JLQL�YDULDEOH�ZKLFK�PHDVXUH�WKH�LQHTXDOLW\�LQ�XUEDQ�FRQVXPSWLRQ��D�SUR[\

IRU� LQFRPH� LQHTXDOLW\�� LV� DOVR�SRVLWLYHO\� DVVRFLDWHG�ZLWK� XUEDQ�SRYHUW\� OHYHOV� LQ� WKH� FRXQWU\�� DOWKRXJK� WKLV

FRHIILFLHQW� LV� QRW� VWDWLVWLFDOO\� VLJQLILFDQW�� 7KHVH� REVHUYDWLRQV� DUH� DOVR� YDOLG� IRU� DOO� VHWV� RI� HTXDWLRQV
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FRUUHVSRQGLQJ�WR� WKH�WKUHH�SRYHUW\� LQGLFDWRUV��DV�ZHOO�DV� WKRVH�HTXDWLRQV�ZKHUH� WKH� ODJJHG�YHUVLRQV�RI� WKH

QRQ�DJULFXOWXUDO�VHFWRU�SHUIRUPDQFH�DQG�UHODWLYH�IRRG�SULFH�YDULDEOHV�DUH�XVHG��7KH�5�VTXDUHV�DUH�YHU\�KLJK�LQ

WKH�HVWLPDWHG�HTXDWLRQV��7KHVH�YDULDEOHV�DUH�DEOH�WR�H[SODLQ�EHWZHHQ����WR����SHU�FHQW�RI�WKH�YDULDWLRQV�LQ�WKH

LQFLGHQFH�RI�XUEDQ�SRYHUW\�LQ�,QGLD�

7KH�UHVXOWV�RI�WKH�FURVV�VHFWLRQ�DQDO\VLV�RI�IDFWRUV�DIIHFWLQJ�WKH�LQWHU�VWDWH�LQFLGHQFH�RI�XUEDQ�SRYHUW\�LQ

,QGLD�GXULQJ���������DQG���������DUH�SUHVHQWHG� LQ� WDEOH����:KLOH� WKH�QRQ�DJULFXOWXUDO� VHFWRU�SHUIRUPDQFH�

3'6�DQG�LQIUDVWUXFWXUH�GHYHORSPHQW� LQGH[�YDULDEOHV�DUH�QHJDWLYHO\�FRUUHODWHG�ZLWK�WKH� LQWHU�VWDWH� LQFLGHQFH

RI� XUEDQ� SRYHUW\� LQ� ,QGLD� GXULQJ� ERWK� WKH� UHIHUHQFH� \HDUV�� WKH� UHODWLYH� IRRG� SULFH� DQG� JLQL� YDULDEOHV� DUH

SRVLWLYHO\� FRUUHODWHG� ZLWK� XUEDQ� SRYHUW\�� 7KH� QRQ�DJULFXOWXUDO� VHFWRU� SHUIRUPDQFH� YDULDEOH� LV� VWDWLVWLFDOO\

VLJQLILFDQW� LQ�DOO� WKH�HVWLPDWHG�HTXDWLRQV�H[FHSW�RQH��$OWKRXJK�WKH�RWKHU�YDULDEOHV�KDYH� WKH�H[SHFWHG� VLJQV

WKH\�DUH�QRW�VWDWLVWLFDOO\� VLJQLILFDQW��7KH�DERYH�REVHUYDWLRQV�DUH� WUXH� IRU� WKH� WKUHH� VHWV�RI� HTXDWLRQV�ZKHUH

DOWHUQDWLYHO\�WKH�+&5�3*,�DQG�63*,�DUH�XVHG�DV�WKH�GHSHQGHQW�YDULDEOH��7KHVH�YDULDEOHV�DUH�DEOH�WR�H[SODLQ

EHWZHHQ����WR����SHU�FHQW�RI�WKH�YDULDWLRQV�LQ�WKH�LQWHU�VWDWH�LQFLGHQFH�RI�XUEDQ�SRYHUW\�LQ�,QGLD�

(/$67,&,7,(6�2)�329(57<

7KH�HODVWLFLWLHV�RI�UXUDO�DQG�XUEDQ�SRYHUW\�OHYHOV�LQ�,QGLD�ZLWK�UHVSHFW�WR�VHOHFWHG�YDULDEOHV�GXULQJ�WKH�SHULRG

XQGHU�UHYLHZ� LV�SUHVHQWHG� LQ� WDEOH����$V�HYLGHQW��D�RQH�SHU�FHQW�ULVH� LQ� WKH�UHDO�1'3�IURP�DJULFXOWXUH�SHU

FDSLWD��UXUDO��UHGXFHV�UXUDO�SRYHUW\�OHYHOV�LQ�,QGLD�E\�RYHU�����SHU�FHQW�LQ�WHUPV�RI�WKH�+&5�DQG�VWLOO�KLJKHU�E\

���� WR� ���� SHU� FHQW� LQ� WHUPV� RI� WKH� 3*,� DQG� 63*,�� 6LPLODUO\� D� RQH� SHU� FHQW� ULVH� LQ� WKH� RIIWDNH� RI� 3'6

IRRGJUDLQV�UHGXFHV�UXUDO�SRYHUW\�OHYHOV�LQ�,QGLD�E\�����SHU�FHQW��DQG�VWLOO�IXUWKHU��IURP�����WR�����SHU�FHQW�LQ

WHUPV�RI�3*,�DQG�63*,��$�RQH�SHU�FHQW�ULVH�LQ�WKH�UHODWLYH�SULFHV�RI�IRRG��KRZHYHU��OHDGV�WR�D�VKDUS�ULVH�LQ

UXUDO�SRYHUW\�OHYHOV��UDQJLQJ�IURP�����WR�RYHU�����SHU�FHQW�DFURVV�WKH�WKUHH�SRYHUW\�LQGLFDWRUV��,Q�UHVSHFW�RI

XUEDQ�SRYHUW\��D�RQH�SHU�FHQW�ULVH�LQ�WKH�UHDO�1'3�IURP�QRQ�DJULFXOWXUDO�VHFWRU�SHU�FDSLWD��XUEDQ��UHGXFHV

XUEDQ�SRYHUW\�OHYHOV�LQ�WHUPV�RI�WKH�+&5�E\������SHUFHQW��7KLV�SRYHUW\�DOOHYLDWLQJ�UROH�RI�QRQ�DJULFXOWXUDO

VHFWRU�JURZWK�RQ�XUEDQ�SRYHUW\�LV�VKDUSHU��LH�EHWZHHQ������WR�����SHU�FHQW��LQ�WHUPV�RI�3*,�DQG�63*,��$�ULVH

LQ�WKH�RIIWDNH�RI�3'6�IRRGJUDLQV�E\�RQH�SHU�FHQW�UHGXFHV�XUEDQ�SRYHUW\�OHYHOV�E\�����WR�����SHU�FHQW�DFURVV

WKH�WKUHH�SRYHUW\�LQGLFDWRUV��$V�DJDLQVW�WKLV�D�RQH�SHU�FHQW�ULVH�LQ�WKH�UHODWLYH�IRRG�SULFHV�DJJUDYDWHG�XUEDQ

SRYHUW\�OHYHOV�E\���WR�����SHU�FHQW�LQ�WHUPV�RI�WKH�WKUHH�SRYHUW\�LQGLFDWRUV��&RPSDULQJ�WKH�WZR�VHWV�RI�UHVXOWV

LW� LV�VHHQ�WKDW�WKH�LQFUHDVH�LQ�SRYHUW\�OHYHOV�IROORZLQJ�D�ULVH� LQ�UHODWLYH�IRRG�SULFHV� LV�VKDUSHU� LQ�WKH�FDVH�RI

UXUDO�SRYHUW\�DV�FRPSDUHG�WR�XUEDQ�SRYHUW\��6LPLODUO\�DQ� LQFUHDVH� LQ� WKH�RIIWDNH�RI�3'6�IRRGJUDLQV�EULQJV

DERXW�D�VKDUSHU�UHGXFWLRQ�LQ�UXUDO�SRYHUW\�OHYHOV�DV�FRPSDUHG�WR�XUEDQ�SRYHUW\�OHYHOV�

7DEOH���SUHVHQWV�LQIRUPDWLRQ�RQ�WKH�HODVWLFLWLHV�RI�LQWHU�VWDWH�LQFLGHQFH�RI�UXUDO�DQG�XUEDQ�SRYHUW\�OHYHOV

LQ�,QGLD�ZLWK�UHVSHFW�WR�VHOHFWHG�YDULDEOHV�IRU�WZR�SRLQWV�RI�WLPH��YL]�����������SUH�UHIRUP�\HDU��DQG��������

�SRVW�UHIRUP�\HDU���$V�HYLGHQW�D�RQH�SHU�FHQW�ULVH�LQ�WKH�6WDWH�'RPHVWLF�3URGXFW��6'3��IURP�DJULFXOWXUH�SHU

FDSLWD��UXUDO��UHGXFHG�WKH�LQWHU�VWDWH�LQFLGHQFH�RI�UXUDO�SRYHUW\�E\�DERXW�����WR�����SHU�FHQW�GXULQJ��������

DQG���������DFURVV�WKH�WKUHH�SRYHUW\�LQGLFDWRUV��6LPLODUO\��D�ULVH�LQ�DFFHVV�WR�3'6�E\�RQH�SHU�FHQW�UHGXFHG

WKH�LQWHU�VWDWH�LQFLGHQFH�RI�UXUDO�SRYHUW\�E\������WR�����SHU�FHQW�GXULQJ���������DQG�EHWZHHQ������WR�����SHU

FHQW� GXULQJ� ��������� 7KH� SRYHUW\�DOOHYLDWLQJ� UROH� RI� DJULFXOWXUDO� JURZWK� DQG� DFFHVV� WR� 3'6� LV� VKDUSHU� LQ
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WHUPV�RI�3*,�DQG�63*,��$�RQH�SHU�FHQW�ULVH�LQ�WKH�UHODWLYH�IRRG�SULFHV�OHDGV�WR�D�PRUH�WKDQ�SURSRUWLRQDWH

ULVH�LQ�WKH�LQWHU�VWDWH�LQFLGHQFH�RI�UXUDO�SRYHUW\��%XW�ZKDW�LV�LQWHUHVWLQJ�WR�QRWH�WKDW�ZKLOH�LQ���������LQ�WKH

SUH� UHIRUP� SHULRG� WKLV� LQFUHDVH� UDQJHG� EHWZHHQ� ����� WR� ���� SHU� FHQW� DFURVV� WKH� WKUHH� SRYHUW\� LQGLFDWRUV�

GXULQJ����������LQ�WKH�SRVW�UHIRUP�SHULRG��WKLV�LQFUHDVH�ZDV�VKDUSHU�UDQJLQJ�IURP�RYHU�����SHU�FHQW�LQ�UHVSHFW

RI�+&5��WR�DURXQG�����SHU�FHQW�LQ�WHUPV�RI�3*,�DQG�63*,��,Q�WKH�FDVH�RI�XUEDQ�SRYHUW\��D�RQH�SHU�FHQW�ULVH

LQ�WKH�SHU�FDSLWD��XUEDQ��6'3�IURP�QRQ�DJULFXOWXUDO�VHFWRU�UHGXFHG�WKH�LQWHU�VWDWH�LQFLGHQFH�RI�XUEDQ�SRYHUW\

E\���WR�����SHU�FHQW�GXULQJ����������DQG�����WR�����SHU�FHQW�GXULQJ����������7KH�SRYHUW\�DOOHYLDWLQJ�HIIHFW�RI

QRQ�DJULFXOWXUDO�VHFWRU�JURZWK�RQ�WKH�LQWHU�VWDWH�LQFLGHQFH�RI�XUEDQ�SRYHUW\�LV�PRUH�FRQVSLFXRXV�LQ�UHODWLRQ

WR�3*,�DQG�63*,��%XW�ZKDW�LV�QRWHZRUWK\�LV�WKDW�ZKLOH�GXULQJ����������WKLV�UHGXFWLRQ�FRUUHVSRQGLQJ�WR�WKH

63*,�ZDV�WR�WKH�H[WHQW�RI�����SHU�FHQW��LQ���������WKLV�ZDV�VWLOO�KLJKHU�DW�����SHU�FHQW��$�RQH�SHU�FHQW�ULVH�LQ

DFFHVV�WR�3'6�DOVR�UHGXFHG� WKH� LQFLGHQFH�RI�XUEDQ�SRYHUW\�DFURVV�VWDWHV�E\������ WR�����SHU�FHQW��$�ULVH� LQ

UHODWLYH�IRRG�SULFHV�E\�RQH�SHU�FHQW�LQFUHDVHG�WKH�LQWHU�VWDWH�LQFLGHQFH�RI�XUEDQ�SRYHUW\�E\�RYHU�����SHU�FHQW

LQ�WHUPV�RI�+&5�DQG�E\���WR�����SHU�FHQW�LQ�WHUPV�RI�3*,�DQG�63*,�GXULQJ�����²����'XULQJ�����²����WKLV

LQFUHDVH� LQ� XUEDQ� SRYHUW\� OHYHOV�ZDV� OHVV� WKDQ� SURSRUWLRQDWH��7KH� SRYHUW\�� DJJUDYDWLQJ� HIIHFW� RI� D� ULVH� LQ

UHODWLYH� IRRG� SULFHV� RQ� UXUDO� SRYHUW\� LV� PRUH� SURPLQHQW� GXULQJ� �������� LQ� WKH� SRVW� UHIRUP� SHULRG� DV

FRPSDUHG�WR�LQ����������LQ�WKH�SUH�UHIRUP�SHULRG�

5(68/76�2)�67(3:,6(�5(*5(66,216

,Q�RUGHU� WR�ILQG�RXW� WKH�UHODWLYH�FRQWULEXWLRQ�RI�VHOHFWHG�YDULDEOHV� WR�YDULDWLRQV� LQ�UXUDO�DQG�XUEDQ�SRYHUW\

OHYHOV�LQ�,QGLD�GXULQJ���������WR����������VWHSZLVH�UHJUHVVLRQV�ZHUH�FRPSXWHG��7KH�5�VTXDUH�YDOXHV�RI�WKHVH

HVWLPDWHG�HTXDWLRQV��ZKLFK�VKHGV�OLJKW�RQ�WKH�FRQWULEXWLRQ�RI�WKHVH�YDULDEOHV�WR�SRYHUW\�LV�IXUQLVKHG�LQ�WDEOH

����$V�HYLGHQW��RYHU����SHU�FHQW�RI�WKH�YDULDWLRQV�LQ�UXUDO�DQG�XUEDQ�SRYHUW\�OHYHOV�LQ�,QGLD�LV�H[SODLQHG�E\�WKH

VHOHFWHG� YDULDEOHV�� YL]�� 1'3$*5,�� 1'31$*5,�� 5(/)'35�� DQG� 3'6�� 7KH� YDULDEOHV� UHSUHVHQWLQJ

DJULFXOWXUDO��DQG�QRQ�DJULFXOWXUDO�VHFWRU·V�SHUIRUPDQFH�DUH�DORQH�DEOH�WR�H[SODLQ�DERXW����WR����SHU�FHQW��DQG

���WR����SHU�FHQW�RI�WKH�YDULDWLRQV� LQ�UXUDO�DQG�XUEDQ�SRYHUW\� OHYHOV� LQ�,QGLD��UHVSHFWLYHO\��7KH�DGGLWLRQ�RI

UHODWLYH� IRRG� SULFH� YDULDEOH� UHVXOWV� LQ� D� �� WR� �� SHU� FHQW� LPSURYHPHQW� LQ� WKH� H[SODQDWRU\� SRZHU� RI� WKH

HVWLPDWHG� HTXDWLRQV� SHUWDLQLQJ� WR� UXUDO� SRYHUW\�� DQG� �� WR� �� SHU� FHQW� LQ� UHVSHFW� RI� XUEDQ� SRYHUW\�� 7KH

LQFOXVLRQ�RI�WKH�3'6�YDULDEOH�UDLVHV�WKH�5�VTXDUH�YDOXHV�RI�WKH�HVWLPDWHG�HTXDWLRQ�IRU�UXUDO�SRYHUW\�E\���WR��

SHU�FHQW��DQG�RQO\�PDUJLQDOO\�LQ�WKH�FDVH�RI�XUEDQ�SRYHUW\�

:KLOH� WKH� DERYH� DQDO\VLV� WKURZV� OLJKW� RQ� WKH� UHODWLYH� LPSRUWDQFH� RI� WKHVH� YDULDEOHV� LQ� LQIOXHQFLQJ

SRYHUW\�OHYHOV�LQ�,QGLD��LW�GRHV�QRW�WHOO�DV�WR�ZKDW�IDFWRUV�PD\�KDYH�FRQWULEXWHG�WR�D�ZRUVHQLQJ�RI�SRYHUW\�LQ

,QGLD�LQ�WKH�SRVW�UHIRUP�SHULRG��7R�ILQG�WKLV�RXW�VWHSZLVH�UHJUHVVLRQV�ZHUH�UXQ�WR�H[DPLQH�WKH�FRQWULEXWLRQ

RI� VHOHFWHG�YDULDEOHV� WR� YDULDWLRQV� LQ� WKH� LQWHU�VWDWH� LQFLGHQFH� RI� UXUDO� DQG� XUEDQ�SRYHUW\� LQ� ,QGLD� IRU� WZR

SRLQWV�RI�WLPH��YL]����������DQG���������FRYHULQJ�WKH�SUH�DQG�SRVW�UHIRUP�SHULRG�UHVSHFWLYHO\��,GHDOO\�������

���ZKLFK�ZDV�WKH�\HDU�RQ�WKH�HYH�RI�WKH�UHIRUPV�ZRXOG�KDYH�EHHQ�PRVW�DSSURSULDWH�WR�FRPSDUH�WKH�SUH�ZLWK

WKH�SRVW�UHIRUP�VLWXDWLRQ��+RZHYHU�� WKH�SRYHUW\�HVWLPDWHV�IRU���������DUH�EDVHG�RQ�DQ�166�VXUYH\�ZLWK�D

VPDOOHU�VDPSOH��7KH�SRYHUW\�HVWLPDWHV�IRU���������DQG���������DUH�EDVHG�RQ�IXOO�166�VDPSOHV��.HHSLQJ�WKLV

LQ�YLHZ����������ZKLFK�LV�WKH�ODWHVW�\HDU�LQ�WKH�SUH�UHIRUP�SHULRG�IRU�ZKLFK�SRYHUW\�HVWLPDWHV�EDVHG�RQ�WKH
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IXOO�166� VDPSOH� DUH� DYDLODEOH�� DQG� VLPLODUO\� ��������� WKH� ODWHVW� \HDU� RI� WKH� SRVW� UHIRUP� SHULRG� IRU� ZKLFK

SRYHUW\�HVWLPDWHV�DUH�DYDLODEOH�ZDV�VHOHFWHG�IRU�WKLV�DQDO\VLV��7KH�IROORZLQJ�YDULDEOHV�DUH�FRQVLGHUHG�IRU�RXU

DQDO\VLV�� YL]�� 6'3$*5,� �SHU� FDSLWD� VWDWH� GRPHVWLF� SURGXFW� IURP� DJULFXOWXUDO� RU� QRQ�DJULFXOWXUDO� VHFWRUV

UHVSHFWLYHO\��5(/)'35��UHODWLYH�IRRG�SULFH��DQG�3'6)3��QXPEHU�RI�IDLU�SULFH�VKRSV�SHU�O������SRSXODWLRQ

IRU�VWDWH�UXUDO�RU�XUEDQ�DUHDV���7DEOH����SUHVHQWV�WKH�5�VTXDUH�YDOXHV�RI�WKH�HVWLPDWHG�HTXDWLRQV�VKRZLQJ�WKH

FRQWULEXWLRQ� RI� WKH� VHOHFWHG� YDULDEOHV� WR� YDULDWLRQV� LQ� WKH� LQWHU�VWDWH� LQFLGHQFH� RI� UXUDO� DQG� XUEDQ�SRYHUW\

OHYHOV� LQ� ,QGLD� IRU� WZR� SRLQWV� RI� WLPH�� YL]�� �������� DQG� ��������� )RU� ��������� ��� WR� ��� SHU� FHQW� RI� WKH

YDULDWLRQV�LQ�WKH�LQWHU�VWDWH�LQFLGHQFH�RI�UXUDO�SRYHUW\�LQ�,QGLD�DUH�DFFRXQWHG�IRU�E\�6'3$*5,�DORQH��7KHVH

SURSRUWLRQV� DUH� ORZHU� GXULQJ� �������� UDQJLQJ� IURP� ��� WR� ��� SHU� FHQW�� 7KH� LPSRUWDQFH� RI� DJULFXOWXUH� LQ

DIIHFWLQJ�WKH�LQFLGHQFH�RI�UXUDO�SRYHUW\�DFURVV�VWDWHV� LQ�,QGLD�VHHPV�WR�EH� ORZHU� LQ�WKH�SRVW�UHIRUP�\HDU�DV

FRPSDUHG�WR�WKH�SUH�UHIRUP�\HDU��:KDW�LV�PRVW�QRWHZRUWK\��KRZHYHU��LV�WKDW�ZKHQ�WKH�5(/)'35�YDULDEOH�LV

DOVR�LQFOXGHG��WKH�H[SODQDWRU\�SRZHU�RI�WKH�HVWLPDWHG�HTXDWLRQV�ZKLFK�UHFRUGV�RQO\�D�PDUJLQDO�LPSURYHPHQW

RI���WR���SHU�FHQW�GXULQJ�WKH�SUH�UHIRUP�\HDU�����������ULVHV�VXEVWDQWLDOO\�E\���WR����SHU�FHQW�GXULQJ�WKH�SRVW�

UHIRUP�\HDU�RI����������7KH�UROH�RI�IRRG�SULFHV�LQ�DIIHFWLQJ�WKH�LQWHU�VWDWH�LQFLGHQFH�RI�UXUDO�SRYHUW\�DSSHDUV

WR�EH�JUHDWHU� LQ�WKH�SRVW�UHIRUP�\HDU�DV�FRPSDUHG�WR�WKH�SUH�UHIRUP�\HDU��$�VKDUS�ULVH� LQ�IRRG�SULFHV�PD\

DFFRXQW� IRU� WKH�ZRUVHQLQJ�RI� UXUDO�SRYHUW\� OHYHOV� LQ�,QGLD�GXULQJ� WKH�SRVW� UHIRUP�SHULRG��7KH�DGGLWLRQ�RI

3'6)3�YDULDEOH�DOVR�OHDGV�WR�RQO\�D�VOLJKW�LPSURYHPHQW�LQ�WKH�5�VTXDUH�YDOXH�RI�WKH�HVWLPDWHG�HTXDWLRQ�IRU

UXUDO�SRYHUW\�LQ�UHVSHFW�RI�WZR�SRYHUW\�LQGLFDWRUV��+&5�DQG�3*,��%XW�LQ�UHVSHFW�RI�63*,�WKH�5�VTXDUH�YDOXH

ULVHV�IXUWKHU�E\���WR���SHU�FHQW�LQ���������DQG���������UHVSHFWLYHO\��:KLOH�DFNQRZOHGJLQJ�D�GHWHULRUDWLRQ�RI

UXUDO�SRYHUW\� LQ�,QGLD� LQ� WKH� LPPHGLDWH�\HDU�RU� WZR�DIWHU� WKH�UHIRUPV�� VRPH�KDYH�DUJXHG� WKDW� D�SRRU�FURS

KDUYHVW�ZDV�UHVSRQVLEOH�IRU�WKLV��$�FORVH�H[DPLQDWLRQ�RI�WKH�GDWD�UHYHDOV�WKDW�GXULQJ�PRVW�\HDUV�IURP��������

WR���������LQ�WKH�SUH�UHIRUP�SHULRG�WKH�SHU�FDSLWD�UHDO�1'3�IURP�DJULFXOWXUH�UDQJHG�EHWZHHQ�5V�����WR�5V

�����,W�UDQJHG�EHWZHHQ�5V�����WR�5V�����GXULQJ�WKH�WKUHH�LPPHGLDWH�\HDUV�SUHFHGLQJ�WKH�UHIRUPV��L�H�������

���WR�����������'XULQJ�WKH�SRVW�UHIRUP�SHULRG����������WKHVH�UDQJHG�IURP�5V�����WR�5V������,Q�RWKHU�ZRUGV�

WKHUH� LV� QR� FRQVSLFXRXV� GLIIHUHQFH� LQ� WKH� SHU� FDSLWD� UHDO� 1'3� IURP� DJULFXOWXUH� LQ� WKH� LPPHGLDWH� \HDUV

SUHFHGLQJ�RU�IROORZLQJ�WKH�UHIRUPV��,Q�IDFW��WKH�SHU�FDSLWD�UHDO�1'3�IURP�DJULFXOWXUH�GXULQJ�WKH�SRVW�UHIRUP

SHULRG�ZDV�FRQVSLFXRXVO\�KLJKHU�WKDQ�GXULQJ�PRVW�\HDUV�IURP���������WR���������LQ�WKH�SUH�UHIRUP�SHULRG

DV�VWDWHG�HDUOLHU��2WKHU�IDFWRUV�PD\��WKHUHIRUH��DFFRXQW�IRU�WKH�GHWHULRUDWLRQ�LQ�UXUDO�SRYHUW\�OHYHOV�LQ�WKH�SRVW

UHIRUP�SHULRG��,Q�WKH�FDVH�RI�XUEDQ�SRYHUW\�����WR����SHU�FHQW�RI�WKH�YDULDWLRQV�LQ�WKH�LQWHU�VWDWH�LQFLGHQFH�RI

XUEDQ�SRYHUW\�DUH�DFFRXQWHG�E\�6'31$*5,�GXULQJ����������7KHVH�SURSRUWLRQV� UDQJH� IURP���� WR����SHU

FHQW�GXULQJ����������7KH�DGGLWLRQ�RI�5(/)'35�DQG�3'6)3�UHVXOWV�LQ�RQO\�D�PDUJLQDO�LPSURYHPHQW�LQ�WKH

5� VTXDUH� YDOXHV� RI� WKH� HVWLPDWHG� HTXDWLRQV� DFURVV� WKH� WKUHH� SRYHUW\� LQGLFDWRUV� GXULQJ� ERWK� �������� DQG

���������,W�LV�LQWHUHVWLQJ�WR�QRWH�WKDW�ZKLOH�6'31$*5,��5(/)'35�DQG�3'6)3�H[SODLQ�EHWZHHQ����WR���

SHU�FHQW�RI�WKH�YDULDWLRQV�LQ�WKH�LQWHU�VWDWH�LQFLGHQFH�RI�XUEDQ�SRYHUW\�LQ�,QGLD�GXULQJ�WKH�SUH�UHIRUP�\HDU�

���������GXULQJ���������LQ�WKH�SRVW�UHIRUP�SHULRG�WKHVH�YDULDEOHV�H[SODLQ�D�VPDOOHU�SURSRUWLRQ��L�H����WR���

SHU�FHQW�RI�WKH�YDULDWLRQV�LQ�WKH�LQWHU�VWDWH�LQFLGHQFH�RI�XUEDQ�SRYHUW\�LQ�,QGLD�
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6&(1$5,26

2QH�JHQHUDO�FULWLFLVP�DJDLQVW�PRVW�VWXGLHV�WKDW�KDYH�DVVHVVHG�WKH�VRFLDO�LPSOLFDWLRQV�RI�VXFK�UHIRUPV�LQ�,QGLD

DQG�HOVHZKHUH��LV�WKDW�WKH\�IDLO�WR�SURYLGH�D�FRXQWHUIDFWXDO�DQDO\VLV��,Q�RWKHU�ZRUGV��ZKDW�ZRXOG�WKH�WUHQGV�LQ

SRYHUW\�KDYH�EHHQ�LQ�WKH�DEVHQFH�RI�WKH�UHIRUPV��7R�H[SORUH�WKLV�ZH�KDYH�WULHG�WR�ILQG�RXW�WKH�WUHQGV�LQ�UXUDO

SRYHUW\�LQ�3XQMDE�DQG�+DU\DQD��XQGHU�D�ZLWK�DQG�ZLWKRXW�UHIRUP�VFHQDULR��$V�QRWHG�HDUOLHU��XVLQJ�WKH�PRGHO

VSHOW�RXW�HDUOLHU�ZKHUHLQ�D�GXPP\�YDULDEOH�ZDV�XVHG�WR�DFFRXQW�IRU�WKH�UHIRUPV��L�H��ZKHUH�G� ���GXULQJ�WKH

SUH�UHIRUP�SHULRG�DQG�G� ���IRU�WKH�SRVW�UHIRUP�SHULRG���ZH�FRXOG�GHULYH�WZR�HTXDWLRQV�IURP�WKH�HVWLPDWHG

HTXDWLRQ�FRYHULQJ�WKH�SUH�DQG�SRVW�UHIRUP�SHULRGV��,W�ZDV�QRWHG� WKDW�ZKLOH� UXUDO�SRYHUW\� WUHQGV� LQ�3XQMDE

DQG� +DU\DQD� UHFRUGHG� VLJQLILFDQW� GHFOLQHV� DFURVV� WKH� WKUHH� SRYHUW\� LQGLFDWRUV� LQ� WKH� SUH� UHIRUP� SHULRG�

VXEVHTXHQWO\�GXULQJ�WKH�SRVW�UHIRUP�SHULRG�WKHVH�WUHQGV�UHSRUWHG�D�UHYHUVDO�DQG�WXUQHG�SRVLWLYH��WKRXJK�QRW

VWDWLVWLFDOO\�VLJQLILFDQW��LQ�UHVSHFW�RI�WKH�WKUHH�SRYHUW\�LQGLFDWRUV��WDEOH������,Q�WKH�DOWHUQDWH�FDVH�L�H��XQGHU�D

ZLWKRXW�UHIRUP�VFHQDULR�WUHQGV�KDYH�EHHQ�ILWWHG�E\�RPLWWLQJ�WKH�GXPP\�YDULDEOH�IRU�WKH�SHULRG���������WR

���������$V� HYLGHQW�� XQGHU� WKH�ZLWKRXW� UHIRUP� VFHQDULR�� WKH� UXUDO� SRYHUW\� WUHQGV� LQ�3XQMDE� DQG�+DU\DQD

UHFRUGHG�D�VLJQLILFDQW�GHFOLQH� LQ�WHUPV�RI�DOO� WKUHH�SRYHUW\� LQGLFDWRUV��7KXV��DV�VWDWHG�HDUOLHU� LQ� WKH�FDVH�RI

3XQMDE�DQG�+DU\DQD�UXUDO�SRYHUW\�DJJUDYDWHG�LQ�WKH�SRVW�UHIRUP�SHULRG��:KDW�IDFWRUV�DFFRXQW�IRU�WKLV�PHULWV

D�GHWDLOHG�SUREH�

&21&/86,216

(YLGHQFHV�SUHVHQWHG�LQ�WKLV�VWXG\�VXJJHVWV�WKDW�ZKLOH�UXUDO��XUEDQ�DQG�RYHUDOO�QDWLRQDO�SRYHUW\�OHYHOV�LQ�,QGLD

UHFRUGHG�D�VLJQLILFDQW�GHFOLQH�GXULQJ�WKH�SUH�UHIRUP�SHULRG�IURP���������WR����������GXULQJ�WKH�SRVW�UHIRUP

SHULRG�IURP���������WR���������WKHVH�QHJDWLYH�WUHQGV�KDYH�ZHDNHQHG�RU�HYHQ�JRW�UHYHUVHG�LQ�WHUPV�RI�RQH

RU�PRUH�RI�WKH�WKUHH�SRYHUW\�LQGLFDWRUV�L�H��+&5��3*,�DQG�63*,��:KLOH�UXUDO�SRYHUW\�OHYHOV�LQ�WHUPV�RI�+&5

FRQWLQXHG� WR� UHFRUG� QHJDWLYH� WUHQGV� LQ� WKH� SRVW� UHIRUP� SHULRG�� LQ� WHUPV� RI� 3*,� DQG� 63*,� D� UHYHUVDO� LV

UHSRUWHG� ZLWK� WKH� WUHQGV� FKDQJLQJ� IURP� QHJDWLYH� WR� SRVLWLYH�� DOWKRXJK� WKHVH� SRVLWLYH� WUHQGV� DUH� QRW

VWDWLVWLFDOO\�VLJQLILFDQW��8UEDQ�SRYHUW\�OHYHOV�LQ�WHUPV�RI�DOO�WKH�WKUHH�SRYHUW\�LQGLFDWRUV�FRQWLQXHG�WR�GHFOLQH

DW�D�KLJKHU�UDWH��EXW�QRQH�RI�WKHVH�QHJDWLYH�WUHQGV�ZHUH�VWDWLVWLFDOO\�VLJQLILFDQW��$W�WKH�VWDWH�OHYHO�RQH�FRPHV

DFURVV�D�GLYHUVLW\�RI�WUHQGV�DQG�SDWWHUQV��:KLOH�GXULQJ�WKH�SUH�UHIRUP�SHULRG�DOO� WKH�ILIWHHQ�VWDWHV�UHFRUGHG

VLJQLILFDQW�UHGXFWLRQV�LQ�UXUDO�DQG�XUEDQ�SRYHUW\�OHYHOV�LQ�WHUPV�RI�DOO�WKH�WKUHH�SRYHUW\�LQGLFDWRUV��GXULQJ�WKH

SRVW�UHIRUP�SHULRG�WKH�VFHQDULR�KDV�FKDQJHG��(OHYHQ�RXW�RI�WKHVH�ILIWHHQ�VWDWHV�FRQWLQXHG�WR�UHFRUG�QHJDWLYH

WUHQGV�LQ�UXUDO�SRYHUW\��WKRXJK�WKHVH�ZHUH�QRW�VWDWLVWLFDOO\�VLJQLILFDQW�LQ�PRVW�FDVHV��*XMDUDW�DQG�.DUQDWDND�

KRZHYHU��FRQWLQXHG�WR�UHFRUG�VLJQLILFDQW�GHFOLQHV�LQ�UXUDO�SRYHUW\��DQG�WKDW�WRR�DW�D�IDVWHU�UDWH�LQ�WHUPV�RI�DOO

WKUHH�SRYHUW\� LQGLFDWRUV�GXULQJ� WKH�SRVW� UHIRUP�SHULRG��0DGK\D�3UDGHVK��DQG�7DPLO�1DGX� LQ� WHUPV�RI� WKH

+&5�DQG�$VVDP�LQ�WHUPV�RI�WKH�63*,�UHFRUGHG�VLJQLILFDQW�UHGXFWLRQV�LQ�UXUDO�SRYHUW\�OHYHOV��+RZHYHU��IRXU

VWDWHV�UHSRUWHG�D�UHYHUVDO�ZLWK�WKH�QHJDWLYH�WUHQGV�WXUQLQJ�SRVLWLYH�GXULQJ�WKH�SRVW�UHIRUP�SHULRG�LQ�WHUPV�RI

RQH�RU�PRUH�SRYHUW\�LQGLFDWRUV��7KHVH�LQFOXGH�2ULVVD��DQG�:HVW�%HQJDO��LQ�WHUPV�RI�63*,�RQO\��ZKLFK�IDOO

ZLWKLQ�WKH�HDVWHUQ�EHOW�RI�WKH�FRXQWU\�NQRZQ�IRU�LWV�HQGHPLF�SRYHUW\��%XW�PRVW�VXUSULVLQJ�LV�WKDW�3XQMDE�DQG
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+DU\DQD��WKH�WZR�VWDWHV�ZKLFK�XVKHUHG�LQ�WKH�JUHHQ�UHYROXWLRQ�LQ�,QGLD�DQG�ZKHUH�UXUDO�SRYHUW\�KDG�UHFRUGHG

VLJQLILFDQW�UHGXFWLRQV�HDUOLHU�KDYH�UHSRUWHG�D�UHYHUVDO�RI�IRUWXQHV�ZLWK�WKH�WUHQGV�LQ�UXUDO�SRYHUW\�EHFRPLQJ

SRVLWLYH�� �DOWKRXJK�QRW� VWDWLVWLFDOO\� VLJQLILFDQW�� LQ� WHUPV�RI� DOO� WKH� WKUHH� SRYHUW\� LQGLFDWRUV� GXULQJ� WKH� SRVW

UHIRUP�SHULRG��,Q�WKH�FDVH�RI�XUEDQ�SRYHUW\�OHYHOV�DOWKRXJK�PRVW�VWDWHV�FRQWLQXHG�WR�UHSRUW�QHJDWLYH�WUHQGV

LQ� WKH� ODWWHU�SHULRG� DOVR�� WKHVH�ZHUH�QRW� VWDWLVWLFDOO\� VLJQLILFDQW� LQ�PRVW� FDVHV�� H[FHSW� LQ�%LKDU��2ULVVD�� DQG

8WWDU�3UDGHVK�ZKHUH� WKH\� FRQWLQXHG� WR�GHFOLQH� VLJQLILFDQWO\� DQG� DW� D� IDVWHU� SDFH�� )RXU� VWDWHV�� YL]���$VVDP�

0DGK\D�3UDGHVK��5DMDVWKDQ�DQG�7DPLO�1DGX��KRZHYHU��UHSRUWHG�D�UHYHUVDO�LQ�WKH�QHJDWLYH�WUHQGV�ZLWQHVVHG

HDUOLHU��ZLWK� WKHVH� WUHQGV� WXUQLQJ�SRVLWLYH�GXULQJ� WKH�SRVW� UHIRUP�SHULRG� LQ� WHUPV�RI�RQH�RU�PRUH�SRYHUW\

LQGLFDWRUV�

7KH� VWXG\� DOVR� FRQILUPHG� WKH� VWURQJ� QHJDWLYH� DVVRFLDWLRQ� EHWZHHQ� DJULFXOWXUDO� JURZWK�� DFFHVV� WR� WKH

3'6�DQG�UXUDO�SRYHUW\�OHYHOV�LQ�,QGLD��ZKHUHDV�UHODWLYH�IRRG�SULFHV�DQG�LQHTXDOLW\�LQ�UXUDO�FRQVXPSWLRQ�ZHUH

SRVLWLYHO\� DVVRFLDWHG� ZLWK� UXUDO� SRYHUW\� OHYHOV�� 7KHVH� ZHUH� YDOLG� IRU� DOO� WKH� WKUHH� SRYHUW\� LQGLFDWRUV�

,QIUDVWUXFWXUH�GHYHORSPHQW�LQGH[�ZDV�QHJDWLYHO\�DVVRFLDWHG�ZLWK�WKH�LQWHU�VWDWH�LQFLGHQFH�RI�UXUDO�SRYHUW\�LQ

,QGLD��ZKHUHDV�UXUDO�SRSXODWLRQ�SUHVVXUH�RQ�DJULFXOWXUDO�ODQGV�ZDV�SRVLWLYHO\�DVVRFLDWHG��7KH�QRQ�DJULFXOWXUDO

VHFWRU�SHUIRUPDQFH�DQG�DFFHVV�WR� WKH�3'6�ZHUH�QHJDWLYHO\�DQG�VLJQLILFDQWO\� DVVRFLDWHG�ZLWK�XUEDQ�SRYHUW\

OHYHOV� LQ� ,QGLD� LQ� WHUPV� RI� DOO� WKH� WKUHH� SRYHUW\� LQGLFDWRUV�� ZKHUHDV� WKH� UHODWLYH� IRRG� SULFH� YDULDEOH� ZDV

SRVLWLYHO\�DQG�VLJQLILFDQWO\�DVVRFLDWHG�ZLWK�XUEDQ�SRYHUW\��,QHTXDOLW\�LQ�XUEDQ�FRQVXPSWLRQ�WRR�KDG�D�SRVLWLYH

DVVRFLDWLRQ� ZLWK� XUEDQ� SRYHUW\�� :KLOH� QRQ�DJULFXOWXUDO� VHFWRU� SHUIRUPDQFH�� 3'6�� DQG� LQIUDVWUXFWXUH

GHYHORSPHQW�ZHUH�QHJDWLYHO\�FRUUHODWHG�ZLWK� WKH� LQWHU�VWDWH� LQFLGHQFH�RI�XUEDQ�SRYHUW\� LQ�,QGLD�GXULQJ� WKH

WZR� UHIHUHQFH� \HDUV�� L�H�� �������� DQG� ��������� WKH� UHODWLYH� IRRG� SULFH� DQG� JLQL� YDULDEOHV� ZHUH� SRVLWLYHO\

DVVRFLDWHG�ZLWK�WKH�LQWHU�VWDWH�LQFLGHQFH�RI�XUEDQ�SRYHUW\�LQ�,QGLD�

$�RQH�SHU�FHQW�ULVH�LQ�WKH�SHU�FDSLWD�UHDO�1'3�IURP�DJULFXOWXUH�UHGXFHV�UXUDO�SRYHUW\�OHYHOV�E\�����SHU

FHQW�LQ�WHUPV�RI�+&5�DQG�VWLOO�KLJKHU�E\�����WR�����SHU�FHQW�LQ�WHUPV�RI�3*,�DQG�63*,��$�RQH�SHUFHQWDJH

LQFUHDVH�LQ�WKH�SHU�FDSLWD�UHDO�1'3�IURP�QRQ�DJULFXOWXUDO�VHFWRU�UHGXFHV�XUEDQ�SRYHUW\�OHYHOV�E\�����WR����

SHU� FHQW� DFURVV� WKH� WKUHH� SRYHUW\� LQGLFDWRUV�� $Q� LQFUHDVH� LQ� WKH� RIIWDNH� RI� 3'6� IRRGJUDLQV� E\� D� VLPLODU

SURSRUWLRQ�EULQJV�DERXW�D�VKDUSHU�UHGXFWLRQ�LQ�UXUDO�SRYHUW\�OHYHOV������WR�����SHU�FHQW��DV�FRPSDUHG�WR�XUEDQ

SRYHUW\�OHYHOV������WR�����SHU�FHQW���7KH�LQFUHDVH�LQ�SRYHUW\�OHYHOV�IROORZLQJ�D�ULVH�LQ�IRRG�SULFHV�LV�VKDUSHU�LQ

WKH�FDVH�RI�UXUDO�SRYHUW\�DV�FRPSDUHG�WR�XUEDQ�SRYHUW\��$�RQH�SHU�FHQW�LQFUHDVH�LQ�UHODWLYH�IRRG�SULFHV�UDLVHV

UXUDO�SRYHUW\�OHYHOV�E\���WR�����SHU�FHQW�DQG�XUEDQ�SRYHUW\�OHYHOV�E\���WR�����SHU�FHQW�DFURVV�WKH�WKUHH�SRYHUW\

LQGLFDWRUV��$�RQH�SHU�FHQW�ULVH�LQ�WKH�SHU�FDSLWD��UXUDO��6'3�IURP�DJULFXOWXUH�UHGXFHG�WKH�LQWHU�VWDWH�LQFLGHQFH

RI�UXUDO�SRYHUW\�LQ�,QGLD�E\�����WR�����SHU�FHQW�GXULQJ���������DQG����������$�RQH�SHU�FHQW�ULVH�LQ�WKH�SHU

FDSLWD��XUEDQ��6'3�IURP�QRQ�DJULFXOWXUDO�VHFWRU�UHGXFHG�WKH�LQWHU�VWDWH� LQFLGHQFH�RI�XUEDQ�SRYHUW\�E\���WR

����SHU�FHQW�GXULQJ�WKHVH�WZR�UHIHUHQFH�\HDUV��7KH�SRYHUW\�DJJUDYDWLQJ�HIIHFW�RI�D�ULVH�LQ�IRRG�SULFHV�DSSHDUV

WR�EH�JUHDWHU�GXULQJ�WKH�SRVW�UHIRUP�SHULRG�DV�FRPSDUHG�WR�WKH�SUH�UHIRUP�SHULRG��$�VKDUS�ULVH�LQ�IRRG�SULFHV

PD\�� DSDUW� IURP� RWKHU� IDFWRUV� DFFRXQW� IRU� WKH�ZRUVHQLQJ� RI� UXUDO� SRYHUW\� OHYHOV� LQ� ,QGLD� GXULQJ� WKH� SRVW

UHIRUP�SHULRG��:KHWKHU�WKH�UHIRUPV�SHU�VH� LV� WR�EH�EODPHG�IRU�WKLV�RU�WKH�FKRLFH�RI� LQDSSURSULDWH�SROLFLHV

�H�J�� WKH� JRYHUQPHQW·V� SROLF\� LQ� HIIHFWLQJ� VKDUS� KLNHV� LQ� SURFXUHPHQW� SULFHV�� DQG� LVVXH� SULFHV� RI� 3'6

IRRGJUDLQV��GXULQJ�WKH�UHIRUP�SHULRG�LV�D�PDWWHU�WR�EH�GHEDWHG�



��

7KHUH�LV�QR�GRXEW�WKDW�UDSLG�HFRQRPLF�JURZWK�LV�HVVHQWLDO�IRU�EULQJLQJ�DERXW�D�VLJQLILFDQW�UHGXFWLRQ�LQ

SRYHUW\�OHYHOV�LQ�,QGLD��%XW�LW�LV�QRW�RQO\�JURZWK�SHU�VH�EXW�DOVR�WKH�SDWWHUQ�RI�JURZWK�WKDW�PDWWHUV��&KLQD·V

H[SHULHQFH�LV�ZRUWK�FLWLQJ�KHUH��$IWHU�WKH�LQWURGXFWLRQ�RI�UHIRUPV�LQ�&KLQD��WKH�DYHUDJH�DQQXDO�UDWH�RI�JURZWK

RI�*'3�ZDV� ����� SHU� FHQW� GXULQJ� WKH� HLJKWLHV� DQG� ����� SHU� FHQW� GXULQJ� WKH� ILUVW� KDOI� RI� WKH� QLQHWLHV� DV

FRPSDUHG�WR�����SHU�FHQW�GXULQJ�WKH�VHYHQWLHV��7KH�GLVWULEXWLRQDO�FRQVHTXHQFHV�RI�JURZWK�RQ�&KLQD·V�SRRU

KDYH�� KRZHYHU�� EHHQ� YHU\� GLIIHUHQW� GXULQJ� WKH� LQLWLDO� DQG� ODWWHU� SHULRGV� RI� WKH� UHIRUPV��'XULQJ� WKH� LQLWLDO

SHULRG� IURP� ����� XQWLO� DERXW� ������ &KLQD� DFKLHYHG� D� UHPDUNDEOH� UHGXFWLRQ� LQ� WKH� LQFLGHQFH� RI� SRYHUW\�

7KHUHDIWHU� WKH� UDWH� RI� UHGXFWLRQ� IRU� SRYHUW\� GUDVWLFDOO\� VORZHG� GRZQ� DQG� DUJXDEO\� ZDV� KDOWHG� RU� HYHQ

UHYHUVHG�� �.KDQ�� ������� 7KH� +&5� IRU� UXUDO� SRYHUW\� LQ� &KLQD� IHOO� IURP� ����� LQ� ����� WR� ����� LQ� �����

7KHUHDIWHU��LW�KDV�UDQJHG�EHWZHHQ������DQG������EHWZHHQ������DQG�������6LPLODUO\�WKH�ZHLJKWHG�SRYHUW\�JDS

LQGH[�IHOO�IURP������LQ������WR������LQ�������LW�ZDV�DERXW������LQ�������.KDQ����������:KLOH�DJULFXOWXUH�ZDV

DFFRUGHG�SULRULW\�GXULQJ�WKH�LQLWLDO�SKDVH�RI�WKH�UHIRUPV�LQ�&KLQD��VXEVHTXHQWO\�WKH�WUDGH�VHFWRU�ZDV�DVVLJQHG

SULRULW\�� ,QGLD� OLNH�&KLQD� QHHGV� WR� DFFHOHUDWH� HFRQRPLF� JURZWK� LQ� RUGHU� WR� VHULRXVO\� WDFNOH� SRYHUW\� LQ� WKH

FRXQWU\�� 3ROLFLHV� WR� SURPRWH� DJULFXOWXUDO� JURZWK�� LPSURYH� DFFHVV� WR� WKH� 3'6�� DQG� LQIUDVWUXFWXUH

GHYHORSPHQW��DORQJ�ZLWK�PHDVXUHV� WR�FRQWURO� LQIODWLRQ��SRSXODWLRQ�JURZWK�� DQG� UHGXFLQJ� LQHTXDOLWLHV�KROGV

WKH�NH\�WR�PDNLQJ�D�GHQW�RQ�SRYHUW\�LQ�,QGLD��7KHVH�IDFWRUV�QHHG�WR�EH�WDNHQ�QRWH�RI�ZKLOH�LPSOHPHQWLQJ�WKH

UHIRUPV�LQ�WKH�FRXQWU\�
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7DEOH��� 7UHQGV�LQ�3RYHUW\�DQG�,QHTXDOLW\��&RQVXPSWLRQ��LQ�,QGLD�GXULQJ�WKH�3UH�DQG�3RVW�5HIRUP
3HULRG�IURP���������WR��������

3UH�5HIRUP�3HULRG����������WR����������3RVW�5HIRUP�3HULRG����������WR��������

3UH�5HIRUP�3HULRG 3RVW�5HIRUP�3HULRG

&RQVWDQW 7LPH &RQVWDQW 7LPH

3RYHUW\�,QGLFDWRU

5XUDO�3RYHUW\

+HDG�FRXQW�5DWLR �����
 �����
 ����� ������

3RYHUW\�*DS�,QGH[ �����
 �����
 ���� �����

6TXDUHG�3RYHUW\
*DS�,QGH[

����
 �����
 ���� �����

8UEDQ�3RYHUW\

+HDG�FRXQW�5DWLR �����
 �����
 ����� �����

3RYHUW\�*DS�,QGH[ �����
 �����
 ����� �����

6TXDUHG�3RYHUW\
*DS�,QGH[

����
 �����
 ���� �����

2YHUDOO�1DWLRQDO�3RYHUW\

+HDG�FRXQW�5DWLR �����
 �����
 ����� �����

3RYHUW\�*DS�,QGH[ �����
 �����
 ���� ������

6TXDUHG�3RYHUW\
*DS�,QGH[

����
 �����
 ���� ������

,QHTXDOLW\��&RQVXPSWLRQ�

5XUDO�*LQL �����
 ����� ����� ������

8UEDQ�*LQL �����
 ����� ����� �����

1DWLRQDO�*LQL �����
 ������ ����� �����

1RWHV� 7KHVH�HTXDWLRQV�DUH�GHULYHG�IURP�WKH�HVWLPDWHG�HTXDWLRQV�XVLQJ�WKH�PRGHO�PHQWLRQHG�LQ�WKH�WH[W�
7KH�WUHQGV�FRPSXWHG�KHUH�DUH�OLQHDU�WUHQGV�

��

��DQG�


�LQGLFDWH�FRHIILFLHQWV�WR�EH�VWDWLVWLFDOO\�VLJQLILFDQW�DW�������DQG����SHU�FHQW�OHYHOV�RI�VLJQLILFDQFH�UHVSHFWLYHO\��,Q�WKH�HTXDWLRQV�IRU
WKH�SRVW�UHIRUP�SHULRG�GHULYHG�IURP�WKH�HVWLPDWHG�HTXDWLRQ��WKH�VLJQLILFDQFH�RI�WKH�FRQVWDQW�WHUP�LV�LQIHUUHG�RQ�WKH�EDVLV�RI�WKH�VWDWLVWLFDO
VLJQLILFDQFH�RI�WKH�GXPP\�YDULDEOH�LQ�WKH�HVWLPDWHG�HTXDWLRQ��ZKLOH�WKDW�RI�WKH�WLPH�WUHQG�YDULDEOH�LV�LQIHUUHG�RQ�WKH�EDVLV�RI�WKH�VWDWLVWLFDO
VLJQLILFDQFH�RI�WKH��G�W��YDULDEOH�

6RXUFH� 7KH�EDVLF�GDWD�IRU�WKH�DERYH�DQDO\VLV�KDYH�EHHQ�WDNHQ�IURP�D�:RUOG�%DQN�GRFXPHQW�HQWLWOHG�
,QGLD��$FKLHYHPHQWV�DQG�&KDOOHQJHV�LQ�5HGXFLQJ�3RYHUW\��0D\�����������7KH�HVWLPDWHV�RI�SRYHUW\�XVLQJ�GLIIHUHQW�LQGLFDWRUV�RI�SRYHUW\��DQG
JLQL�UDWLRV�UHSRUWHG�WKHUHLQ�KDYH�EHHQ�FRPSXWHG�E\�*DXUDY�'XWW�



��

7DEOH��� 7UHQGV� LQ�5XUDO� 3RYHUW\� LQ� ,QGLD�� 6WDWHZLVH� GXULQJ� WKH� 3UH� DQG� 3RVW�5HIRUP�3HULRG� IURP
��������WR��������

,��3UH�5HIRUP�3HULRG����������WR����������,,��3RVW�5HIRUP�3HULRG����������WR��������

6WDWHV 3HULRG +HDGFRXQW�5DWLR 3RYHUW\�*DS�,QGH[ 6TXDUHG�3RYHUW\�*DS
,QGH[
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���������5(/)'35
������²��������6'31$


���������)'35��������3'6)3
�����
�²��������6'31$

�²������3'6)3�²������,1)5$'(9

'HSHQGHQW�9DULDEOH��6TXDUHG�3RYHUW\�*DS�,QGH[
�����²��������6'31$
���������5(/)'35
�����²��������6'31$


��������5(/)'35�²�������3'6)3
����
����������6'31$


��������3'6)3�²�������,1)5$'(9
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1RWHV� ���)RU�D�GHVFULSWLRQ�RI�WKH�LQGHSHQGHQW�YDULDEOHV�UHIHU�WKH�WH[W�
���
��

��


�LQGLFDWHV�VWDWLVWLFDOO\�VLJQLILFDQW�DW�������DQG����SHU�FHQW�OHYHOV�RI�VLJQLILFDQFH�
���)RU�RWKHU�QRWHV��LQFOXGLQJ�VRXUFHV�RI�EDVLF�GDWD�IRU�WKH�DERYH�DQDO\VLV��UHIHU�WR�HDUOLHU�WDEOHV�



��

7DEOH��� (ODVWLFLWLHV� RI�5XUDO� DQG�8UEDQ�3RYHUW\�/HYHOV� LQ� ,QGLD�ZLWK� UHVSHFW� WR� 6HOHFWHG�9DULDEOHV
GXULQJ���������WR������²���

,QGHSHQGHQW�YDULDEOHV3RYHUW\�,QGLFDWRUV

1'3$*5,�RU�1'31$*5, 5(/)'35 3'6

5XUDO�3RYHUW\

+HDG�FRXQW�UDWLR ����� ���� �����

3RYHUW\�JDS�LQGH[� ����� ���� �����

6TXDUHG�SRYHUW\�JDS�LQGH[ ����� ���� �����

8UEDQ�3RYHUW\

+HDG�FRXQW�UDWLR ����� ���� �����

3RYHUW\�JDS�LQGH[� ����� ���� �����

6TXDUHG�SRYHUW\�JDS�LQGH[ ����� ���� �����

1RWH� )RU� UXUDO� SRYHUW\� HTXDWLRQV� WKH� LQGHSHQGHQW� YDULDEOHV� DUH�1'3$*5,� �5HDO�1'3� IURP� DJULFXOWXUH� DW� �������� SULFHV� SHU� UXUDO� LQKDELWDQW�
5(/)'35� �5HODWLYH�IRRG�WR�JHQHUDO�FRQVXPHU�SULFH�LQGH[�IRU�DJULFXOWXUDO�ODERXUHUV���������� �������3'6� �3URSRUWLRQ�RI�3'6�RIIWDNH
RI�IRRGJUDLQV�WR�WRWDO�QHW�DYDLODELOLW\�RI�IRRGJUDLQV�
)RU�XUEDQ�SRYHUW\�HTXDWLRQV�WKH�LQGHSHQGHQW�YDULDEOHV�DUH�1'31$*5,� �5HDO�1'3�IURP�QRQ�DJULFXOWXUDO�VHFWRU�DW�����������SULFHV�SHU�XUEDQ
LQKDELWDQW��5(/)'35� �5HODWLYH�IRRG�WR�JHQHUDO�FRQVXPHU�SULFH�LQGH[�IRU�LQGXVWULDO�ZRUNHUV������� �������3'6 �3URSRUWLRQ�RI�3'6�RII
WDNH�RI�IRRGJUDLQV�WR�WRWDO�QHW�DYDLODELOLW\�RI�IRRGJUDLQV�



��

7DEOH���� (ODVWLFLWLHV�RI�,QWHU�6WDWH�,QFLGHQFH�RI�5XUDO�DQG�8UEDQ�3RYHUW\�OHYHOV�LQ�,QGLD�ZLWK�UHVSHFW
WR�6HOHFWHG�9DULDEOHV�GXULQJ�����²����3UH�5HIRUP�\HDU��DQG�����²����3RVW�5HIRUP�\HDU�

,QGHSHQGHQW�YDULDEOHV

6'3$*5,�RU�6'31$*5, 5(/)'35 3'6)3

3RYHUW\�,QGLFDWRUV

5XUDO�3RYHUW\

�������

+HDG�FRXQW�UDWLR ����� ���� �����

3RYHUW\�JDS�LQGH[� ����� ���� �����

6TXDUHG�SRYHUW\�JDS�LQGH[ ����� ���� �����

�������

+HDG�FRXQW�UDWLR ����� ���� �����

3RYHUW\�JDS�LQGH[� ����� ���� �����

6TXDUHG�SRYHUW\�JDS�LQGH[ ����� ���� �����

8UEDQ�3RYHUW\

��������

+HDG�FRXQW�UDWLR ����� ���� �����

3RYHUW\�JDS�LQGH[� ����� ���� �����

6TXDUHG�SRYHUW\�JDS�LQGH[ ����� ���� �����

��������

+HDG�FRXQW�UDWLR ����� ���� �����

3RYHUW\�JDS�LQGH[� ����� ���� �����

6TXDUHG�SRYHUW\�JDS�LQGH[ ����� ����� �����

1RWHV� )RU� UXUDO� SRYHUW\� HTXDWLRQV� WKH� LQGHSHQGHQW� YDULDEOHV� DUH�� 6'3$*5,� � 6WDWH� GRPHVWLF� SURGXFW� IURP� DJULFXOWXUH� SHU� VWDWH� UXUDO� LQKDELWDQW�
5(/)'35� �5HODWLYH� IRRG� WR� JHQHUDO� FRQVXPHU�SULFH� LQGH[� IRU� DJULFXOWXUDO� ODERXUHUV� ��������� � ����� IRU� UXUDO� DUHDV� �VWDWHZLVH� VHULHV��
3'6)3� �1XPEHU�RI�IDLU�SULFH�VKRSV�SHU��������SHRSOH�IRU�UXUDO�DUHDV�
)RU�XUEDQ�SRYHUW\�HTXDWLRQV�WKH�LQGHSHQGHQW�YDULDEOHV�DUH��6'31$*5,� �6WDWH�GRPHVWLF�SURGXFW�IURP�QRQ�DJULFXOWXUDO�VHFWRU�SHU�VWDWH�XUEDQ
LQKDELWDQW��5(/)'35� �5HODWLYH� IRRG� WR� JHQHUDO� FRQVXPHU� SULFH� LQGH[� IRU� LQGXVWULDO�ZRUNHUV� ������ � ����� IRU�XUEDQ� DUHDV� �VWDWH�ZLVH
VHULHV���3'6)3� �1XPEHU�RI�IDLU�SULFH�VKRS�SHU���������SHRSOH�IRU�XUEDQ�DUHDV�



��

7DEOH���� 5� 6TXDUH� 9DOXHV� RI� 6WHSZLVH� 5HJUHVVLRQV� VKRZLQJ� WKH� &RQWULEXWLRQ� RI� 6HOHFWHG� 9DULDEOHV
WR�9DULDWLRQV�LQ�5XUDO�DQG�8UEDQ�3RYHUW\�/HYHOV�LQ�,QGLD�GXULQJ�����������WR������²���

,QGHSHQGHQW�YDULDEOHV3RYHUW\�,QGLFDWRUV

1'3$*5, 1'3$*5,��
5(/)'35

1'3$*5,��
5(/)'35�
3'6

5XUDO�3RYHUW\

+HDG�FRXQW�UDWLR ���� ���� ����

3RYHUW\�JDS�LQGH[� ���� ���� ����

6TXDUHG�SRYHUW\�JDS�LQGH[ ���� ���� ����

3RYHUW\�,QGLFDWRUV 1'31$*5, 1'31$*5,��
5(/)'35

1'31$*5,�
5(/)'35�
3'6

8UEDQ�3RYHUW\

+HDG�FRXQW�UDWLR ���� ���� ����

3RYHUW\�JDS�LQGH[� ���� ���� ����

6TXDUHG�SRYHUW\�JDS�LQGH[ ���� ���� ����

1RWH� )RU�D�GHVFULSWLRQ�RI�WKH�LQGHSHQGHQW�YDULDEOHV�UHIHU�WKH�WH[W�RU�WDEOH���



��

7DEOH���� 5�6TXDUH�9DOXHV�RI�6WHSZLVH�5HJUHVVLRQV�VKRZLQJ�WKH�&RQWULEXWLRQ�RI�6HOHFWHG�9DULDEOHV� WR
9DULDWLRQV� LQ� WKH� ,QWHU�6WDWH� ,QFLGHQFH� RI� 5XUDO� DQG� 8UEDQ� 3RYHUW\� OHYHOV� ,Q� ,QGLD� GXULQJ
����������3UH�5HIRUP�\HDU��DQG�����²����3RVW�5HIRUP�\HDU��

,QGHSHQGHQW�YDULDEOHV3RYHUW\�,QGLFDWRUV

6'3$*5, 6'3$*5,�5
(/)'35

6'3$*5,�
5(/)'35�
3'6)3

5XUDO�3RYHUW\

�������

+HDG�FRXQW�UDWLR ���� ���� ����

3RYHUW\�JDS�LQGH[� ���� ���� ����

6TXDUHG�SRYHUW\�JDS�LQGH[ ���� ���� ����

�������

+HDG�FRXQW�UDWLR ���� ���� ����

3RYHUW\�JDS�LQGH[� ���� ���� ����

6TXDUHG�SRYHUW\�JDS�LQGH[ ���� ���� ����

3RYHUW\�,QGLFDWRUV� ,QGHSHQGHQW�YDULDEOHV

6'31$*5, 6'31$*5,��
5(/)'35

6'31$*5,�
5(/)'35�
3'6)3

8UEDQ�3RYHUW\

�������

+HDG�FRXQW�UDWLR ���� ���� ����

3RYHUW\�JDS�LQGH[� ���� ���� ����

6TXDUHG�SRYHUW\�JDS�LQGH[ ���� ���� ����

�������

+HDG�FRXQW�UDWLR ���� ���� ����

3RYHUW\�JDS�LQGH[� ���� ���� ����

6TXDUHG�SRYHUW\�JDS�LQGH[ ���� ���� ����

1RWH� )RU�D�GHVFULSWLRQ�RI�WKH�LQGHSHQGHQW�YDULDEOHV�UHIHU�WKH�WH[W�RU�WDEOH���



��

7DEOH����� 5XUDO� 3RYHUW\� 7UHQGV� LQ�+DU\DQD� DQG� 3XQMDE� XQGHU�:LWK� DQG�:LWKRXW� 5HIRUP� 6FHQDULRV
GXULQJ���������WR��������

:LWK�5HIRUP�6FHQDULR :LWKRXW�5HIRUP�6FHQDULR6WDWH�DQG�3RYHUW\�,QGLFDWRUV�

3UH�5HIRUP
3HULRG

3RVW�5HIRUP�3HULRG 2YHUDOO�3HULRG

+DU\DQD

+HDG�FRXQW�UDWLR �����
 ������ �����


3RYHUW\�JDS�LQGH[� �����
 ����� �����


6TXDUHG�SRYHUW\�JDS�LQGH[ �����
 ����� �����


3XQMDE

+HDG�FRXQW�UDWLR �����
 ����� �����


3RYHUW\�JDS�LQGH[� �����
 ����� �����


6TXDUHG�SRYHUW\�JDS�LQGH[ �����
 ����� �����


1RWHV�
�� 3UH�5HIRUP�3HULRG�����������WR����������3RVW�5HIRUP�3HULRG�����������WR�������������2YHUDOO�3HULRG���������WR���������
�� 7UHQGV�FRPSXWHG�KHUH�DUH�OLQHDU�WUHQGV�
�� 
���6WDWLVWLFDOO\�VLJQLILFDQW�DW���SHUFHQW�OHYHO�RI�VLJQLILFDQFH�
�� ,Q� WKH� HTXDWLRQV� IRU�:LWK� 5HIRUP� 6FHQDULR�� WUHQGV� KDYH� EHHQ� FRPSXWHG� XVLQJ� WKH�PRGHO� H[SODLQHG� LQ� WKH� WH[W� ZKHUHLQ� D� GXPP\� YDULDEOH� LV

LQFOXGHG� WR�DFFRXQW�IRU� WKH�SUH�DQG�SRVW� UHIRUP�SHULRG��)URP�WKH�HVWLPDWHG�HTXDWLRQ�ZH�FDQ�GHULYH� HTXDWLRQV� IRU� WKH�SUH� DQG�SRVW� UHIRUP
SHULRG�DV�LQGLFDWHG�LQ�WKH�WH[W��,Q�WKH�:LWKRXW�5HIRUP�6FHQDULR�WUHQGV�KDYH�EHHQ�FRPSXWHG�IRU�WKH�SHULRG�IURP���������WR���������RPLWWLQJ�WKH
GXPP\� YDULDEOH�� LQ� RWKHU�ZRUG�� WKH� WUHQGV� DUH� FRPSXWHG� DVVXPLQJ� D�ZLWKRXW� UHIRUP� VFHQDULR�� 8QGHU� WKLV� DOWHUQDWH� FDVH�ZH� KDYH� RQO\� RQH
HTXDWLRQ�IRU�WKH�ZKROH�SHULRG�



��

5()(5(1&(6

$KOXZDOLD�� 0RQWHN� 6� ������� ¶5XUDO� 3RYHUW\� DQG� $JULFXOWXUDO� 3HUIRUPDQFH� LQ� ,QGLD·�-RXUQDO� RI� 'HYHORSPHQW

6WXGLHV��9RO����

$KOXZDOLD�� 0RQWHN� 6� ������� ¶5XUDO� 3RYHUW\�� $JULFXOWXUDO� 3URGXFWLRQ� DQG� 3ULFHV�� $� 5H�([DPLQDWLRQ·�� LQ� 0HOORU�

-RKQ�6�DQG�'HVDL��*XQZDQW�0�HGV���$JULFXOWXUDO�*URZWK�DQG�5XUDO�3RYHUW\��9DULDWLRQV�RQ�D�7KHPH�E\�'KDUP

1DULDQ��,)35,�-RKQ�+RSNLQV�8QLYHUVLW\�3UHVV��%DOWLPRUH�DQG�/RQGRQ�

%KDJZDWL��-DJGLVK�1��������¶3RYHUW\�DQG�3XEOLF�3ROLF\·��:RUOG�'HYHORSPHQW��9RO������1R�����SS����������

'DQWZDOD��0�/��������¶7HFKQRORJ\��*URZWK�DQG�(TXLW\�LQ�$JULFXOWXUH·��LQ�0HOORU�DQG�'HVDL�HGV��������RS�FLW�

'DWW��*DXUDY��������¶3RYHUW\�LQ�,QGLD�����������7UHQGV�DQG�'HFRPSRVLWLRQ��,)35,��:DVKLQJWRQ��PLPHR�

'DWW��*DXUDY�DQG�5DYDOOLRQ��0DUWLQ�������� ¶0DFURHFRQRPLF�&ULVHV� DQG�3RYHUW\�0RQLWRULQJ��$�&DVH�6WXG\

IRU�,QGLD·��5HYLHZ�RI�'HYHORSPHQW�(FRQRPLFV��9RO�����1R�����SS���������

'DWW�� *DXUDY� DQG� 5DYDOOLRQ�� 0DUWLQ� ������� ¶:K\� +DYH� 6RPH� ,QGLDQ� 6WDWHV� 'RQH� %HWWHU� WKDQ� 2WKHUV� DW

5HGXFLQJ�5XUDO�3RYHUW\·��(FRQRPLFD��9RO������SS��������

'DWW��*DXUDY��������¶)DUP�3URGXFWLYLW\�DQG�5XUDO�3RYHUW\�LQ�,QGLD·��-RXUQDO�RI�'HYHORSPHQW�6WXGLHV��9RO������1R�

���$SULO��SS��������

*HHWKD�� 6� DQG�6XU\DQDUD\DQD��0�+� ������� ¶5HYDPSLQJ�3'6�� 6RPH� ,VVXHV� DQG� ,PSOLFDWLRQV·��(FRQRPLF� DQG

3ROLWLFDO�:HHNO\��9RO������2FWREHU���

*ULIILQ�� .� %� DQG� *KRVH� $� .� ������� ¶*URZWK� DQG� ,PSRYHULVKPHQW� LQ� WKH� 5XUDO� $UHDV� RI� $VLD·��:RUOG

'HYHORSPHQW��9RO����1RV������

*UHHOH\��0DUWLQ��������¶6WUXFWXUDO�$GMXVWPHQW�DQG�$JULFXOWXUDO�*URZWK��$IULFDQ�H[SHULHQFH·��SDSHU�SUHVHQWHG�DW

D�VHPLQDU�DW�WKH�,QVWLWXWH�IRU�6RFLDO�DQG�(FRQRPLF�&KDQJH��%DQJDORUH��2FWREHU����

*XSWD��6�3��������¶(FRQRPLF�5HIRUPV�DQG�,WV�,PSDFW�RQ�WKH�3RRU·��(FRQRPLF�DQG�3ROLWLFDO�:HHNO\��9RO������1R�

����-XQH����SS������������

*XSWD�6�3��������¶5HFHQW�(FRQRPLF�5HIRUPV�LQ�,QGLD�DQG�7KHLU�,PSDFW�RQ�WKH�3RRU�DQG�9XOQHUDEOH�6HFWLRQV�RI�6RFLHW\��LQ

5DR�� &�+�+�� DQG� /LQQHPDQQ�� +DQV� HGV�� (FRQRPLF� 5HIRUPV� DQG� 3RYHUW\� $OOHYLDWLRQ� LQ� ,QGLD�� ,QGR�'XWFK

6WXGLHV�LQ�'HYHORSPHQW�$OWHUQDWLYHV�6HULHV�1R�����6DJH��1HZ�'HOKL�

.KDQ��$]L]XU�5DKPDQ��������¶3RYHUW\�LQ�&KLQD�LQ�WKH�3HULRG�RI�*OREDOLVDWLRQ��1HZ�(YLGHQFH�RQ�7UHQG�DQG

3DWWHUQ��,VVXHV�LQ�'HYHORSPHQW�'LVFXVVLRQ�3DSHU�1R������'HYHORSPHQW�3ROLFLHV�'HSDUWPHQW��,�/�2��*HQHYD

/LSWRQ��0LFKDHO�DQG�5DYDOOLRQ��0DUWLQ��������¶3RYHUW\�DQG�3ROLF\·��&KDSWHU����LQ�%HKUPDQ��-�DQG�6ULQLYDVDQ�

7��HG���+DQGERRN�RI�'HYHORSPHQW�(FRQRPLFV�9RO��,,,��(OVHYLHU�6FLHQFH��$PVWHUGDP�

0DOOLFN��6�.��������¶&DSLWDO�)RUPDWLRQ�LQ�,QGLDQ�$JULFXOWXUH·��,QGLDQ�-RXUQDO�RI�$JULFXOWXUDO�(FRQRPLFV��9RO�����

2FWREHU�'HFHPEHU�

0HOORU��-RKQ�:�DQG�'HVDL��*XQZDQW�0��������$JULFXOWXUDO�*URZWK�DQG�5XUDO�3RYHUW\��9DULDWLRQV�RQ�D�7KHPH�E\

'KDUP�1DUDLQ��,)35,�-RKQ�+RSNLQV�8QLYHUVLW\�3UHVV��%DOWLPRUH�DQG�/RQGRQ�

0LQKDV�� %� 6� HW� DO� ������� ¶2Q� WKH� &KRLFH� RI� $SSURSULDWH� &RQVXPHU� 3ULFH� ,QGLFHV� DQG� 'DWD� 6HWV� IRU

(VWLPDWLQJ�WKH�,QFLGHQFH�RI�3RYHUW\�LQ�,QGLD·��,QGLDQ�(FRQRPLF�5HYLHZ��9RO������1R����SS�������



��

0LQKDV��%�6�HW�DO��������¶5XUDO�DQG�8UEDQ�&RVW�RI�/LYLQJ�������WR���������6WDWH�ZLVH�DQG�$OO�,QGLD��-RXUQDO�RI

WKH�,QGLDQ�6FKRRO�RI�3ROLWLFDO�(FRQRP\��9RO����1R����-XO\�6HSWHPEHU��SS����������

1LQDQ��.�1��������¶3RYHUW\�DQG�,QFRPH�'LVWULEXWLRQ�LQ�,QGLD·��(FRQRPLF�DQG�3ROLWLFDO�:HHNO\��-XQH����

1LQDQ�� .� 1� ���������� ¶$JULFXOWXUDO� *URZWK�� ,QVWLWXWLRQDO� ,QWHUYHQWLRQ� DQG� 5XUDO� 3RYHUW\� 7UHQGV�� 7KHLU

/LQNDJHV� LQ� WKH� FRQWH[W� RI� 6WUXFWXUDO� $GMXVWPHQW� DQG� (FRQRPLF� /LEHUDOLVDWLRQ� LQ� ,QGLD�� 5HJLRQDO

'HYHORSPHQW�6WXGLHV��8QLWHG�1DWLRQV�&HQWUH�IRU�5HJLRQDO�'HYHORSPHQW��1DJR\D��-DSDQ��:LQWHU�9ROXPH�,,�

1LQDQ��.�1��������¶5HIRUPV�DQG�7KH�3RRU·��%XVLQHVV�/LQH��7KH�+LQGX���0D\����DQG����

2]OHU��%HUN��'DWW��*DXUDY�� DQG�5DYDOOLRQ��0DUWLQ� ������� ¶$�'DWD� %DVH� RQ�3RYHUW\� DQG�*URZWK� LQ� ,QGLD·�

3ROLF\�5HVHDUFK�'HSDUWPHQW��:RUOG�%DQN�

5DMDUDPDQ�� ,QGLUD� ������� ¶3RYHUW\�� ,QHTXDOLW\� DQG� (FRQRPLF�*URZWK�� 5XUDO� 3XQMDE��������� WR� �������·�

-RXUQDO�RI�'HYHORSPHQW�6WXGLHV��-XO\�

6HQ��$PDUW\D�6��������3RYHUW\�DQG�)DPLQHV��$Q�(VVD\�RQ�(QWLWOHPHQWV�DQG�'HSULYDWLRQ��2[IRUG�8QLYHUVLW\�3UHVV�

1HZ�'HOKL�

5DYDOOLRQ��0DUWLQ� DQG� 6XEEDUDR�� .� ������� ¶$GMXVWPHQW� DQG�+XPDQ�'HYHORSPHQW� LQ� ,QGLD·�� -RXUQDO� RI� WKH

,QGLDQ�6FKRRO�RI�3ROLWLFDO�(FRQRP\��9RO�����1R�����-DQXDU\�0DUFK��SS��������

5DYDOOLRQ��0DUWLQ� DQG�'DWW��*DXUDY� �����D�� ,QGLD·V� &KHFNHUHG�+LVWRU\� LQ� WKH� )LJKW� $JDLQVW� 3RYHUW\�� $UH

7KHUH�/HVVRQV�IRU�WKH�)XWXUH"�3ROLF\�5HVHDUFK�'HSDUWPHQW��:RUOG�%DQN��:DVKLQJWRQ��-XO\����

5DYDOOLRQ��0DUWLQ� DQG�'DWW��*DXUDY� �����E�� ¶*URZWK��:DJHV� DQG� 3RYHUW\�� 7LPH� 6HULHV�(YLGHQFH� IRU�5XUDO� ,QGLD·�

3ROLF\�5HVHDUFK�3DSHU��:RUOG�%DQN���PLPHR��

7HQGXONDU��6XUHVK�'�DQG�-DLQ��/�5��������¶(FRQRPLF�5HIRUPV�DQG�3RYHUW\·��(FRQRPLF�DQG�3ROLWLFDO�:HHNO\��9RO�

����1R������-XQH�����SS������������

:RUOG� %DQN� ������� ,QGLD�� $FKLHYHPHQWV� DQG� &KDOOHQJHV� LQ� 5HGXFLQJ� 3RYHUW\�� :DVKLQJWRQ�� 0D\� ���� 5HSRUW� 1R

������,1�


