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6PDUWSKRQH� FDQ� UHSODFH� WKH� SODVWLF� SD\PHQW� FDUG� ZLWK� D� PRELOH� ZDOOHW

DSSOLFDWLRQ� DQG� FDQ� FRPSOHWH� FRQWDFWOHVV� SD\PHQWV�� 7KH� WUDQVDFWLRQ� IORZV� WKURXJK

DQ�HFRV\VWHP�FRQVLVWLQJ�RI�PDQXIDFWXUHUV�RI�VPDUWSKRQH��VRIWZDUH�GHYHORSHUV��PRELOH

QHWZRUN�RSHUDWRUV�DQG�ILQDQFLDO�LQVWLWXWLRQV��+RZHYHU��WKH�DGRSWLRQ�RI�FRQVXPHUV�KDV

EHHQ� VORZ� DQG� WKLV� VWXG\� VHHNV� WR� H[SODLQ� WKH� IDFWRUV� WKDW� LQIOXHQFH� LQWHQWLRQ� WR� XVH

LQ�RUGHU�WR�KHOS�FRPSDQLHV�LQ�WDNLQJ�YDULRXV�PDQDJHULDO�DQG�LQYHVWPHQW�GHFLVLRQV��7KH

UHVHDUFKHUV�KDYH�VWXGLHG�D�QXPEHU�RI�YDULDEOHV�VXFK�DV�WKHLU�NQRZOHGJH�RI�DSSOLFDWLRQV�

WUXVW� RQ� DSSOLFDWLRQV�� HDVH� RI� WHFKQRORJ\�� WHFKQRORJ\� VHFXULW\�� SHUVRQDO� ULVN� WDNLQJ

SRZHU�� XWLOLW\� RI� VXFK� DSSOLFDWLRQV�� DWWLWXGH� WRZDUGV� XVH�� IDFLOLWDWLQJ� FRQGLWLRQV�

LQIOXHQFH� RI� UHIHUHQFH� JURXSV�� DZDUHQHVV� RI� XVHUV� HWF�� 7KH� VWUXFWXUHG� TXHVWLRQQDLUH

ZDV�XVHG� IRU� WKH�SXUSRVH� DQG�����PRELOH�XVHUV� IURP� WKH�6WDWH�RI�3XQMDE�ZHUH� WDNHQ

IRU� WKH�SXUSRVH�RI� VXUYH\��7KH�GDWD� KDV� EHHQ� DQDO\]HG�E\�XVLQJ� IDFWRU� DQDO\VLV��7KH

$129$� UHVXOW� LQGLFDWHV� WKDW� WKHUH� LV� VLJQLILFDQW� GLIIHUHQFH� LQ� HGXFDWLRQ� OHYHO� RI

FRQVXPHUV� WRZDUGV� WKH� DGRSWLRQ� RI� PRELOH� ZDOOHWV�� +RZHYHU�� JHQGHU� ZDV� IRXQG� WR

KDYH� LQVLJQLILFDQW� LQIOXHQFH� RQ� DGRSWLRQ� RI� PRELOH� ZDOOHWV�� EXW� DJH� KDV� VLJQLILFDQW

HIIHFW�RQ�DGRSWLRQ�RI�PRELOH�ZDOOHWV�LQ�3XQMDE��$ORQJ�ZLWK�SHUFHLYHG�HDVH�RI�XVH��DQG

SHUFHLYHG� XVHIXOQHVV� DQG� SHUFHLYHG� WUXVW� KDV� DOVR� VKRZQ� D� VLJQLILFDQW� HIIHFW� RQ

DGRSWLRQ� RI� PRELOH� ZDOOHW� DSSOLFDWLRQV�

.H\�:RUGV

0RELOH� 3D\PHQWV�� 6PDUWSKRQH� 8VHUV�� &DVKOHVV� (FRQRP\
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,Q� WKH� FDVH� RI� D� FDVKOHVV� HFRQRP\�� WKH� DPRXQW� RI� FDVK� WUDQVDFWLRQV� LV

FRQVLGHUDEO\�ORZHU�DV�WKH�PDMRULW\�RI�WUDQVDFWLRQV�DUH�GRQH�XVLQJ�HOHFWURQLF�PHDQV

VXFK�DV�FDUGV�RU�GLJLWDO�PRELOH�ZDOOHWV��'DYH���������&DVKOHVV�WUDQVDFWLRQV�DUH�PRUH

FRQYHQLHQW�WKDQ�FDVK��/RQJ�$70�TXHXHV�DUH�QRW�QHFHVVDU\��7KH�FDVKOHVV�HFRQRP\

SURYLGHV� WKH� JRYHUQPHQW� ZLWK� PXFK� PRUH� ILQDQFLDO� LQFOXVLRQ� DQG� LQFUHDVHV

HFRQRPLF�JURZWK��%DQNV�KDYH�DQ�HDVLHU�WDVN�WR�WUDFN�ILQDQFLDO�WUDQVDFWLRQV�DFURVV

WKH� FRXQWULHV�� )XUWKHUPRUH�� WKH� FDVKOHVV� HFRQRP\� UHGXFHV� WKH� EXUGHQ� RQ� WKH

WUDQVSRUW� RI� FDVK�� LQ� SDUWLFXODU�� SUHYHQWLQJ� H[FKDQJH�UDWH� SD\PHQWV� �2GLRU� DQG

%DQXVR��������

+RZHYHU��HYHQ�LQ�FDVKOHVV�WUDQVDFWLRQV��WKHUH�DUH�VRPH�FKDOOHQJHV��:KHQ

D� FDVKOHVV� WUDQVDFWLRQ� WDNHV� SODFH�� WKHUH� LV� D� ODFN� RI� FRQILGHQFH�� DV� VHFXULW\� LV� D

PDMRU�FRQFHUQ��*KRVK���������3UREOHPV�DQG�FKDOOHQJHV�RI� WKH�FDVK�IUHH�HFRQRP\

LQ� ,QGLD� DUH� PDLQO\� EHFDXVH� RI� WZR� UHDVRQV�� )LUVWO\�� ,QGLD� LV� D� FRXQWU\� ZLWK� D

SRSXODWLRQ� RI� RYHU� ���� ELOOLRQ�� HFRQRPLFDOO\� DQG� VRFLDOO\� GLYHUVH� DQG� IHGHUDOO\

JRYHUQHG��:KLOH�WKH�FHQWUDO�JRYHUQPHQW�KDV�WKH�SRZHU�WR�WDNH�VWHSV�WRZDUGV�FDVK

IUHH� HFRQRP\�� RQ� WKH� RWKHU� KDQG�� WKHUH� LV� DOZD\V� D� FRQIOLFW� EHWZHHQ� VWDWH� DQG

FHQWUH��6HFRQGO\�� WKHUH� LV� HQRUPRXV�HFRQRPLF�GLVSDULW\� LQ� ,QGLD� �6WDWLVWLFV�7LPHV

�������7KHUHIRUH��XQGHUVWDQGLQJ�WKH�FKDOOHQJHV�RI�DGRSWLQJ�D�FDVKOHVV�HFRQRP\�LQ

D� VWDWH� OLNH� 3XQMDE� ZLOO� JLYH� XV� DQ� LQ�GHSWK� XQGHUVWDQGLQJ� RI� WKH� FKDOOHQJHV� RI

DGRSWLQJ� WKHVH� LQ� RWKHU� VWDWHV� DQG� FRXQWULHV� DV� ZHOO�

,Q�ILQDQFLDO�WUDQVDFWLRQV��GLJLWDO�SD\PHQWV�SOD\�WKH�UROH�RI�WKH�HTXDOL]HU��,Q

������3ULPH�0LQLVWHU�1DUHQGUD�0RGL�VDLG�DW�WKH�ODXQFK�RI�'LJLWDO�,QGLD�:HHN�WKDW

KLV� XOWLPDWH� GUHDP� LV� EHFRPLQJ� UHDOLW\� EHFDXVH�JRYHUQPHQW� LQLWLDWLYH� RI� FDVKOHVV

HFRQRP\�VWDUWHG�EULQJLQJ�UHVXOWV��FR]�PDQ\�FRPSDQLHV�DUH�HQWHULQJ�LQWR�ILQWHFK�DQG

RYHUDOO�YDOXH�RI�WUDQVDFWLRQV�KDV�HQRUPRXVO\�LQFUHDVHG�DERXW�����PLOOLRQ�LQ�����

DQG�DUH�H[SHFWHG�WR�UHDFK������ELOOLRQ�E\�������%XVLQHVVZRUOG��������

:RUOGZLGH�*URZWK�RI�0RELOH�3D\PHQWV

7KH� PRELOH� PDUNHW� IRU� WKH� SD\PHQWV� ZLOO� H[SDQG� IURP� ������� ELOOLRQ

EHWZHHQ������DQG������E\�D�&$*5�RI������SHU�FHQW��&XUUHQWO\��VHUYLFHV�DQG�JRRGV

SURYLGHUV� RIIHU� WKHLU� VHUYLFHV� H[WHQVLYHO\� WKURXJK� PRELOH� DSSOLFDWLRQV� WR� KHOS

FXVWRPHUV� ZLWK� D� VLPSOH� DQG� FRQYHQLHQW� VKRSSLQJ� H[SHULHQFH�� 7KH� LQFUHDVH� LQ

GHPDQG� IRU� HDV\� DQG� VWUDS�IRUZDUG� SXUFKDVHV� RI� JRRGV� DQG� VHUYLFHV� LQFUHDVHV

FRQVXPHU�SUHIHUHQFH�IRU�GLJLWDO�DQG�QRQ�FDVK�SD\PHQWV��6HYHUDO�JOREDO�SOD\HUV��OLNH

$SSOH�DQG�6DPVXQJ��KDYH�GHYHORSHG�QHZ�VWUDWHJLHV�IRU�H[SDQGLQJ�WKHLU�UHDFK�DQG

LQFUHDVLQJ�WKHLU�VKDUH�RI�PRELOH�SD\PHQW�JOREDOO\�

5DWLQGHU�� 6KLYDQL� %DQVDO� �� ,QGLDQ�0DQDJHPHQW� 6WXGLHV� -RXUQDO� ��� ������� �����



*URZWK�RI�0RELOH�:DOOHWV� LQ� ,QGLD

7KH� PRELOH� ZDOOHW� HFRV\VWHP� LQ� ,QGLD� LV� VWLOO� FRPSHWLWLYH� EXW� PDMRU� H�

FRPPHUFH� DQG� WHOHFRPPXQLFDWLRQV� FRPSDQLHV� DUH� HQFRXUDJLQJ� WKLV� LQGXVWU\� E\

H[SDQGLQJ� EXVLQHVV�� )XUWKHUPRUH�� WKH� H[SRQHQWLDO� JURZWK� LQ� WKH� GLJLWDO� SD\PHQW

HFRV\VWHP�LQ�,QGLD�LV�VWLOO�XQGHU�VWURQJ�UHJXODWRU\�VXSSRUW��7KH�FKDQJLQJ�EHKDYLRU

RI�FXVWRPHUV��DQ�LQFUHDVH�LQ�WKH�UDWH�RI�,QWHUQHW�SHQHWUDWLRQ�DQG�SXEOLF�SROLFLHV�IXHO

WKH� LQGXVWU\� LQGLUHFWO\� DQG� VXSSRUWHG� E\� WKH� LQFUHDVLQJ� UHTXHVW� IRU� SHHU� WR� SHHU

SD\PHQWV�� H�FRPPHUFH� SODWIRUPV�� SD\PHQWV� RQ� XWLOLW\� ELOOV�� HWF�� 7KH� GLJLWDO

LQIUDVWUXFWXUH�GHYHORSPHQW�LQ�,QGLD�LV�GLVWLQJXLVKHG�E\�RIIHULQJ�WKH�GLJLWDO�SD\PHQW

LQGXVWU\� D� SRZHUIXO� WHFKQRORJLFDO� HFRV\VWHP�

6RPH�RI�WKH�OHDGLQJ�FRPSDQLHV�FRYHUHG�LQ�WKH�
0DUNHW�IRU�GLJLWDO�SD\PHQW

V\VWHPV� LQ� ,QGLD
� DUH� 3D\WP�� 0REL.ZLN�� 3D\8PRQH\�� 9RGDIRQH� 0SHVD�

,GHD�0RQH\��6WDWH�%DQN�%XGG\��+')&�%DQN�3D\=DSS��,&,&,�%DQN�3RFNHWV��$[LV

%DQN�/,0(��)UHHFKDUJH��3KRQH3H��6DPVXQJ�3D\�DQG�PDQ\�RWKHUV�

0�ZDOOHW�SOD\HUV�DUH�ILQGLQJ�DQ�RSSRUWXQLW\�LQ�JRYHUQPHQW
V�LQLWLDWLYHV�RI

GHPRQHWL]DWLRQ�� ,W� LV�HVWLPDWHG� WKDW�GXULQJ�������VKDUH�RI�P�ZDOOHW� VHUYLFH� LQ� WKH

P�SD\PHQW�YROXPH� WUDQVDFWLRQ�KDV� LQFUHDVHG�XS� WR�����DQG� WKHUH� LV� DQ� HVWLPDWH

WKDW�FRQWULEXWLRQ�RI�P�ZDOOHW�LQ�WRWDO�PRELOH�H[SHQVH�YROXPH�WUDQVDFWLRQ�ZDV����

ZKLFK�LV�H[SHFWHG�WR�LQFUHDVH�WR�����E\�\HDU�������7KH�LQFUHDVHG�XVDJH�RI�PRELOH

ZDOOHWV�KDYH� LQFUHDVHG�GXH� WR� LWV�HDVH�RI�XVH�� ,Q�,QGLD��PRELOH�ZDOOHWV� LV� OLNHO\� WR

UHDFK�86'�����ELOOLRQ�E\������DV�SHU�WKH�,QGLD�0RELOH�:DOOHW�0DUNHW�)RUHFDVW�DQG

2SSRUWXQLWLHV��������5HSRUW�RQ�$VVRFLDWHG�&KDPEHUV�RI�&RPPHUFH�DQG�,QGXVWU\�RI

,QGLD��������

5(9,(:�2)�/,7(5$785(

0�3D\PHQW� PDNHV� EXVLQHVV� WUDQVDFWLRQV� EHWZHHQ� SURYLGHUV� DQG

FRQVXPHUV� PRUH� HIILFLHQW� DQG� VDIH� �2QGUXV� 	� 3LJQHXU�� ������� 7KH� ILQDQFLDO

WUDQVDFWLRQ� LV� LQLWLDWHG�� DXWKRUL]HG� DQG� FRPSOHWHG� YLD� PRELOH� GHYLFHV� �0DOODW�

������ E\�P�3D\PHQWV��0DLQ�PHWKRGV� RI�P�SD\PHQW� DUH� VKRUW�PHVVDJH� �606��

XQVWUXFWXUHG� VXSSOHPHQWDU\� VHUYLFH� �866'��� ZLUHOHVV� DSSOLFDWLRQ� SURWRFRO

�:$3���PRELOH�ZDOOHW�DQG�1)&��$�ODUJH�XVH�RI�PRELOH�WHOHSKRQHV�FDQ�SURYLGH�WKH

FXVWRPHUV�ZLWK�DQ�HDV\�DQG�FRQYHQLHQW�WUDQVDFWLRQ�SODWIRUP��7HR��7DQ��2RL��<HZ�

�������FDVKOHVV�WUDQVDFWLRQV�DQG�KLJKO\�YROXPH�VHFXUH�WUDQVDFWLRQV��/HRQJ��+HZ�

7DQ��DQG�2R\���������7KH�XVH�RI�PRELOH�SKRQHV� LV� VXLWDEOH� LQ�FDVH�RI�SD\PHQW�

7KH�XVH�RI�P�SD\PHQW�LV�FRQVLGHUDEOH�WR�ERWK�FRQVXPHUV�DQG�VHUYLFH�SURYLGHUV�

0�SD\PHQW� VHUYLFHV� DUH� JURZLQJ� UDSLGO\� LQ� PDQ\� FRXQWULHV� ZLWK� PDUNHW

FRPSDQLHV� XQGHUVWDQGLQJ� WKHLU� DGYDQWDJHV� �0HUULWW�� ������� 0�SD\PHQW� DV� D

5DWLQGHU�� 6KLYDQL� %DQVDO� �� ,QGLDQ�0DQDJHPHQW� 6WXGLHV� -RXUQDO� ��� ������� �����



VWUDWHJLF�WRRO�IRU�FRPSDQLHV�WR�JDLQ�D�FRPSHWLWLYH�DGYDQWDJH�FDQ�EH�XVHG��2QGUXV

	�3LJQHXU���������6RPH�DXWKRUV� UHIHUUHG� WR�PRELOH�EDQNLQJ�DV� HTXLYDOHQW� WR�RU

VLPLODU��'RQQHU�	�7HOOH]�������6ODGH��:LOOLDPV�	�'ZLYHGL��������%XW�LQ�WHUPV�RI

WKH� QXPEHU� RI� SDUWLHV� LQYROYHG�� WKHVH� WZR� V\VWHPV� DUH� GLVWLQFWLYH�� %DQNV� DUH

FRQQHFWHG�WR�WKH�XVHU�GLUHFWO\�LQ�PRELOH�EDQNLQJ��ZKHUHDV�D�WKLUG�SDUW\�LV�UHTXLUHG

WR�FRPSOHWH�WKH�HQWLUH�SURFHVV�LQ�P�SD\PHQW��2OLYHLUD�HW�DO���������

0�3D\PHQW�$GRSWLRQ�,QWHQWLRQ

7KH� IRFXV� JURXS� DQDO\VLV� RI�0DOODW� ������� H[SORUHG� WKH� UHODWLYH� EHQHILW�

FRPSDWLELOLW\�� FRPSOH[LW\�� FRVWV�� H[WHQVLRQ� RI� WKH� QHWZRUN�� WUXVW� DQG� SHUFHLYHG

VHFXULW\�ULVNV�DV�GHWHUPLQDQWV�RI�SD\PHQWV��,Q�WKH�OLJKW�RI�7HFKQRORJ\�$FFHSWDQFH

0RGHO�LQ�*HUPDQ\��3RXVWWFKL�DQG�:LHGHPDQQ��������KDYH�FDUULHG�RXW�D�VWXG\�DQG

WKH\�DUJXHG�WKDW�WKH�LQWHQWLRQ�WR�DGRSW�P�SD\PHQW�KDV�D�PDMRU�LPSDFW�RQ�38��3(28

DQG�WDVN�WHFKQRORJ\��6XEMHFWLYH�VDIHW\��KRZHYHU�� LV�RI� OLWWOH�VLJQLILFDQFH��0RVFRZ

HW� DO�� ������� FRQFOXGHG� WKDW� H[LVWLQJ� UHVHDUFK� LV� ZHOO�FRYHUHG� E\� FRQVXPHU� DQG

WHFKQLFDO� SHUVSHFWLYHV�� EXW� IHZ� VWXGLHV� LQGLFDWHG� WKH� LPSDFW� RI� SD\PHQW� DGRSWLRQ

RQ�VRFLDO�DQG�FXOWXUDO�IDFWRUV��.LP�HW�DO���������VWXGLHG�DERXW�WKH�7$0�PRGHO�ZKLFK

ZDV� DGRSWHG� E\� WZR� FRQVXPHU�IRFXVHG� V\VWHPV� DQG� IRXU� FKDUDFWHUL]HG� E\

H[SODLQLQJ�IDFWRUV�WKDW�LQIOXHQFH�WKH�DGRSWLRQ�RI�P�SD\PHQW�LQ�.RUHD��7KH\�IRXQG

WKDW�NQRZOHGJH�RI�3HUFHLYHG�,QWHQWLRQ�DQG�0RELOH�3D\PHQW�$SSOLFDWLRQV��PRELOLW\�

HDVH� RI� UHDFK� DQG� FRQYHQLHQFH� KDYH� D� PDMRU� LPSDFW� RQ� DGRSWLRQ� RI� 03$�� ,Q

P�SD\PHQW� DGRSWLRQ� GHFLVLRQ�� KRZHYHU�� FRPSDWLELOLW\� KDV� QR� UROH� WR� SOD\�� =KRX

������� FDUULHG� RXW� D� VWXG\� LQ�&KLQD� WR�PHDVXUH� WKH� LPSDFW� RI� FRQILGHQFH� RQ� WKH

LQWHQWLRQ� RI� DGRSWLRQ� E\� P�SD\PHQW�� 7KH� VWXG\� ILQGLQJV� VKRZHG� WKDW� SHUFHLYHG

VHFXULW\��SHUFHLYHG�XELTXLW\�DQG�3(28�LQIOXHQFH�WKH�WUXVW�GLUHFWO\�RQ�WKH�LQWHQWLRQ

RI�XVH��7KH�LPSDFW�RI�WHFKQLFDO�DQG�EHKDYLRUDO�IDFWRUV�RQ�P�SD\PHQW�DGRSWLRQ�KDV

EHHQ�H[DPLQHG�E\�.HUDPDWL��7DHE��/DULMDQL�DQG�0RMLU���������7KH�ILQGLQJV�RI�WKH

VWXG\� VXJJHVWHG� DQ� LPSRUWDQW� LPSDFW� RQ� DGRSWLRQ� SXUSRVHV�� HDVH� RI� XVH�� XWLOLW\�

FRQILGHQFH�� FRPSDWLELOLW\�� FRVWV�� QRUPV�� SD\PHQW� PHWKRGV� DQG� VNLOOV� DQG

FRQYHQLHQFH��7KH\�DOVR�ORRNHG�DW�WKH�LPSDFW�RQ�DGRSWLRQ�EHKDYLRU�RI�FXOWXUDO�DQG

GHPRJUDSKLF� FKDUDFWHULVWLFV�� ,Q� FRPSDULVRQ� ZLWK� WKH� WKHRU\� RI� SODQQHG� EHKDYLRU

�73%��PRGHO�LQ�&KLQD�DQG�0DOD\VLD��7LQJ��<DFRE��/LHZ�DQG�/DX��������DUJXHG�WKDW

DWWLWXGH�DQG�SHUFHLYHG�EHKDYLRU�KDG�D�FRQVLGHUDEOH�LPSDFW�RQ�P�SD\PHQW�DGRSWLRQ

LQ�ERWK�FRXQWULHV��$UYLGVVRQ� �������FRQGXFWHG�D� VWXG\� LQ�6ZHGHQ�DQG� IRXQG� WKDW

WHFKQRORJLFDO�IHDVLELOLW\�� ORZHU�VHUYLFH�FRVWV��DGGHG�VHUYLFH�YDOXH�DQG�HDVH�RI�XVH

KDYH� LPSRUWDQW� UHSHUFXVVLRQV� RQ� ERWK� FXVWRPHUV� DQG� VWDNHKROGHUV� IRU� WKH

P�SD\PHQW�VHUYLFH��2OLYHLUD�HW�DO�� �������KDV�GRQH�D�VWXG\� LQ�RUGHU� WR�DVVHVV� WKH

LQWHQWLRQ� RI� DGRSWLRQ� LQ� 3RUWXJDO��87$87�� DQG�'2,�PRGHOV� IRXQG� D� VLJQLILFDQW

5DWLQGHU�� 6KLYDQL� %DQVDO� �� ,QGLDQ�0DQDJHPHQW� 6WXGLHV� -RXUQDO� ��� ������� �����



DVVRFLDWLRQ� ZLWK� LQQRYDWLYHQHVV�� FRPSDWLELOLW\�� SHUIRUPDQFH� H[SHFWDQF\�� HIIRUW

H[SHFWDQF\�DQG� VRFLDO� LQIOXHQFH�

2%-(&7,9(6

� 7R� VWXG\�YDULRXV� IDFWRUV� DIIHFWLQJ� WKH� FRQVXPHU�SHUFHSWLRQ� WRZDUGV

WKH� DGRSWLRQ�RI�PRELOH�SD\PHQW� DSSOLFDWLRQV� LQ�3XQMDE�

� 7R�ILQG�RXW�WKH�LPSDFW�RI�YDULRXV�GHPRJUDSKLF�YDULDEOHV�RQ�DGRSWLRQ

RI�PRELOH�ZDOOHWV�

5(6($5&+�0(7+2'2/2*<

7KH� VWXG\�KDV� XVHG� DQ� HPSLULFDO�PHWKRG�RI� UHVHDUFK�� ,Q� RUGHU� WR� FROOHFW

WKH�UHTXLUHG�GDWD�HIIHFWLYHO\�DQG�HIILFLHQWO\�TXHVWLRQQDLUHV�ZHUH�XVHG��6XUYH\�ZDV

GRQH�PDQXDOO\�DV�ZHOO�DV�XVLQJ�WKH�JRRJOH�IRUPV��$OO�GDWD�FROOHFWHG�ZHUH��WKHUHIRUH�

YDOLGDWHG� DQG� XVHG� IRU� GDWD� DQDO\VLV��ZKLFK� \LHOGHG� D� ���� SHUFHQW� UHVSRQVH� UDWH�

7KH� VWXG\� LQFOXGHG� UHVSRQGHQWV� ZKR� DFWLYHO\� XVHG� 6PDUWSKRQH� DQG� D� UDQGRP

FKRLFH�RI�����UHVSRQGHQWV�LQ�SRSXODWLRQ�ZKLFK�LV�LQILQLWH��7KURXJK�6LPSOH�5DQGRP

6DPSOLQJ� PHWKRG�� FLWLHV� RI� 3XQMDE� KDYH� EHHQ� VHOHFWHG� �3DWLDOD�� /XGKLDQD�

-DODQGKDU��� 3LORW� VWXG\� KDV� EHHQ� GRQH� WR� FKHFN� WKH� UHOLDELOLW\� DQG� YDOLGLW\� RI� WKH

DGRSWHG� TXHVWLRQQDLUH�� ,Q� WKH� ILUVW� SDJH� RI� WKH� TXHVWLRQQDLUH�� DQ� H[SODQDWLRQ� IRU

PRELOH�ZDOOHW�ZDV�SURYLGHG�WR�HQVXUH�WKDW�UHVSRQGHQWV�FRXOG�UHSO\�WR�DOO�TXHVWLRQV

PRUH� SUHFLVHO\�� 7KH� VXUYH\� LV� GLYLGHG� LQWR� WZR� SDUWV�� 4XHVWLRQV� FRQFHUQLQJ� WKH

GHPRJUDSKLF� LQIRUPDWLRQ� RI� WKH� UHVSRQGHQW� ZHUH� DVNHG� LQ� WKH� ILUVW� SDUW�� ,Q� WKH

VHFRQG�SDUW��WRWDO�RI����TXHVWLRQV�ZHUH�DVNHG�ZLWK�)LYH�3RLQW�/LNHUW�6FDOH��ZKLFK

UHSUHVHQWHG� �� IDFWRUV��([SORUDWRU\� IDFWRU� DQDO\VLV� KDV� EHHQ� XVHG� IRU� WKH� SXUSRVH�

$QRYD��7�WHVW��&URQEDFK
V�$OSKD�ZHUH�XVHG� WR� FKHFN� UHOLDELOLW\��7KH� VFRSH�RI� WKH

VWXG\�ZDV� ���� VPDUW� SKRQH� XVHUV� RI� 3XQMDE� UHJLRQ� RQO\�

'$7$�$1$/<6,6�$1'�,17(535(7$7,21

7KH� &URQEDFK
V�$OSKD� LV� ODUJHU� WKDQ� ���� IRU� HDFK� FRQVWUXFW� LQ� WKH� SLORW

VWXG\�DV�UHFRPPHQGHG�E\�+DLU�HW�DO���������DQG�VKRZQ�LQ�7DEOH���7KLV�VKRZV�WKDW

ZH� DUH� DEOH� WR� XVH� WKH� FRQVWUXFWV� IRU� IXUWKHU� DQDO\VLV� E\� HVWDEOLVKLQJ� UHOLDELOLW\

EHWZHHQ� WKHP��7KH�&URQEDFK
V�$OSKD� VKRZV� WKH� LQWHUQDO� FRQVLVWHQF\� RI� WKH� GDWD

DV�YDOXH� VKRZQ� LQ�7DEOH��� LV� �����ZKLFK� LV� UHOLDEOH� IRU� WKH� VWXG\�

$OO�WKH�VWDWHPHQWV�ZHUH�PHDVXUHG�RQ�D�)LYH�3RLQW�/LNHUW�6FDOH�UDQJLQJ�IURP

�� �6WURQJO\�'LVDJUHH�WR��� �6WURQJO\�$JUHH��7KHVH�ZHUH�VXEMHFWHG�WR�H[SORUDWRU\

IDFWRU�DQDO\VLV�XVLQJ�3ULQFLSDO�FRPSRQHQW�DQDO\VLV�ZLWK�9DULPD[�URWDWLRQ��7KH�.02

YDOXH�IRXQG�IURP�WKH�VWXG\�IRU�FKHFNLQJ�WKH�6DPSOH�$GHTXHQF\�LV�VKRZQ�LQ�7DEOH

5DWLQGHU�� 6KLYDQL� %DQVDO� �� ,QGLDQ�0DQDJHPHQW� 6WXGLHV� -RXUQDO� ��� ������� �����



�� DV� ����� ZKLFK� DOVR� VKRZV� WKH� VDPSOH� LV� DGHTXDWH� DV� WKH� WKUHVKROG� YDOXH� IRU

.02�YDOXH�LV�JUHDWHU�WKDQ������7KHUH�ZHUH�WKUHH�IDFWRUV�ZLWK�(LJHQ�9DOXH�JUHDWHU

WKDQ� RQH� ZKLFK� ZHUH� H[WUDFWHG� DQG� ODEHOOHG� DV� )DFWRU� ��3HUFHLYHG� (DVH� RI� 8VH

�3(28���)DFWRU���3HUFHLYHG�&RPSDWLELOLW\��3&��DQG�)DFWRU����3HUFHLYHG�7UXVW��37�

UHVSHFWLYHO\�

7DEOH� �

.02� DQG� %DUWOHWW
V� 7HVW

.DLVHU�0H\HU�2ONLQ�0HDVXUH� RI� 6DPSOLQJ�$GHTXDF\� ����

%DUWOHWW
V� 7HVW� RI� 6SKHULFLW\ $SSUR[�� &KL�6TXDUH �������

'I ��

6LJ� ����

7DEOH� �

5HOLDELOLW\� 6WDWLVWLFV

&URQEDFK
V�$OSKD &URQEDFK
V�$OSKD 1� RI� ,WHPV

%DVHG� RQ� 6WDQGDUGL]HG� ,WHPV

���� ���� ��

7DEOH� �

7RWDO� 9DULDQFH� ([SODLQHG

&RPS� ,QLWLDO� (LJHQ ([WUDFWLRQ� 6XPV� RI 5RWDWLRQ� 6XPV� RI

RQHQW 9DOXHV 6TXDUHG� /RDGLQJV 6TXDUHG� /RDGLQJV

7RWDO ��RI &XPXO� 7RWDO ��RI &XPXO� 7RWDO ��RI &XPXO�

9DULDQFH DWLYH�� 9DULDQFH DWLYH�� 9DULDQFH DWLYH��

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

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

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

� ���� ����� ������

� ���� ����� ������

� ���� ����� ������

� ���� ����� ������

� ���� ����� ������

� ���� ����� ������

�� ���� ����� �������

([WUDFWLRQ� 0HWKRG� �� 3ULQFLSDO� &RPSRQHQW�$QDO\VLV�

5DWLQGHU�� 6KLYDQL� %DQVDO� �� ,QGLDQ�0DQDJHPHQW� 6WXGLHV� -RXUQDO� ��� ������� �����



&RPPXQDOLWLHV� VKRZ� WKDW� FRPSRQHQWV� ZLWK� VSHFLILF� IDFWRUV� VKDUH� WKH

QRUPDO�FKDQJHV��+LJKHU�YDOXHV�RI�FRPPXQDOLWLHV�VKRZHG�WKDW�WKH�YDULDEOH�H[WUDFWHG

LQ�WKH�IDFWRU�DQDO\VLV�KDV�IOXFWXDWHG��7DEOH���VKRZV�WKDW�FRPPXQDOLWLHV�DUH�JUHDWHU

WKDQ�����IRU�HDFK�YDULDEOH��&RPPXQDOLW\�YDOXHV�VKRXOG�EH�����RU�PRUH�QRWHZRUWK\

IRU� D� EHWWHU� HVWLPDWLRQ� RI� IDFWRU� DQDO\VLV�

7DEOH� �

&RPPXQDOLWLHV

,QLWLDO ([WUDFWLRQ

8VLQJ� PRELOH� SD\PHQW� V\VWHPV� ZRXOG� HQKDQFH� P\

HIIHFWLYHQHVV� LQ�PDNLQJ� SD\PHQWV� ����� ����

8VLQJ� D�PRELOH� ZDOOHW� ZRXOG� KHOS�PH� SD\�PRUH� TXLFNO\ ����� ����

0RELOH� SD\PHQW� LV� FRPSDWLEOH� ZLWK� RWKHU� V\VWHPV� ,� XVH� ����� ����

,� EHOLHYH� PRELOH� SD\PHQW� V\VWHPV� DUH� WUXVWZRUWK\� ����� ����

0\� LQWHUDFWLRQ� ZLWK� PRELOH� SD\PHQW� V\VWHP� ZRXOG� EH� FOHDU

DQG�XQGHUVWDQGDEOH� ����� ����

,� DP� IDPLOLDU�ZLWK� WKH� WHFKQRORJ\� XVHG� LQ�PRELOH�ZDOOHW ����� ����

0RELOH�ZDOOHW� LV� EHWWHU� WKDQ� QRUPDO� EDQNLQJ� FKDQQHO� ����� ����

,�ZRXOG� IHHO� VHFXUH� VHQGLQJ� VHQVLWLYH� LQIRUPDWLRQ� DFURVV

PRELOH� SD\PHQW ����� ����

,� IHHO�YHU\� FRPIRUWDEOH� LQ�XVLQJ�PRELOH�ZDOOHW ����� ����

,� ZLOO� VWURQJO\� UHFRPPHQG� RWKHUV� WR� XVH� PRELOH� SD\PHQW

V\VWHPV� ����� ����

([WUDFWLRQ� 0HWKRG� �� 3ULQFLSDO� &RPSRQHQW� $QDO\VLV

7KH�WKUHH�IDFWRUV�KDYH�EHHQ�H[WUDFWHG�IURP����VWDWHPHQWV�ZKLFK�LV�VKRZQ

EHORZ� �7DEOH���� DV�SHU� WKH� VWDWHPHQWV� FRQWDLQHG� LQ�SDUWLFXODU� IDFWRU�

5DWLQGHU�� 6KLYDQL� %DQVDO� �� ,QGLDQ�0DQDJHPHQW� 6WXGLHV� -RXUQDO� ��� ������� �����



$9(��$YHUDJH�9DULDQFH�([WUDFWHG��LV�XVHG�DV�D�FULWHULRQ�WR�WHVW�FRQYHUJHQW

YDOLGLW\��WKH�YDOXH�JUHDWHU�WKDQ�����VKRZV�LQ�7DEOH���WKDW�PRUH�WKDQ�KDOI�RI�WKH�ODWHQW

YDULDEOH�H[SODLQV�YDULDQFH�RI�LWV�LQGLFDWRUV��6XEVHTXHQW�WR�DFTXLULQJ�D�IDFWRU�PDWUL[�

DQ�DWWHPSW�ZDV�PDGH�WR�JLYH�VRPH�QDPH�WR�WKH�IDFWRU�ORDGLQJV�DV�VKRZQ�LQ�7DEOH

���6FDOH�&RPSRVLWH�5HOLDELOLW\��6&5��ZDV�HVWDEOLVKHG�XVLQJ�YDOXH�����LQ�DOO�FDVHV

ZKLFK� DUH� FORVH� WR� WKH� WKUHVKROG� OLPLW�� 7KH� SURSRVHG� PRGHO� LV�� WKHUHIRUH�� ERWK

UHOLDEOH�DQG�YDOLG� IRU� IXUWKHU�DQDO\VLV�

7DEOH� �

6WDWHPHQWV� RI� WKH� 4XHVWLRQQDLUH� DV� SHU� WKH� )DFWRUV

)DFWRU ,WHP 4XHVWLRQ

3HUFHLYHG�(DVH 3(28� 8VLQJ� PRELOH� SD\PHQW� V\VWHPV� ZRXOG� HQKDQFH� P\

RI� 8VH HIIHFWLYHQHVV� LQ�PDNLQJ� SD\PHQWV�

3(28� ,� IHHO�YHU\� FRPIRUWDEOH� LQ�XVLQJ�PRELOH�ZDOOHW

3(28� 8VLQJ� D�PRELOH� ZDOOHW� ZRXOG� KHOS�PH� SD\�PRUH� TXLFNO\

3(28� 0\�LQWHUDFWLRQ�ZLWK�PRELOH�SD\PHQW�V\VWHP�ZRXOG�EH�FOHDU

DQG�XQGHUVWDQGDEOH�

3HUFHLYHG 38� 0RELOH� SD\PHQW� LV� FRPSDWLEOH� ZLWK� RWKHU� V\VWHPV� ,� XVH�

&RPSDWLELOLW\ 38� ,� EHOLHYH� PRELOH� SD\PHQW� V\VWHPV� DUH� WUXVWZRUWK\�

38� ,� ZLOO� VWURQJO\� UHFRPPHQG� RWKHUV� WR� XVH� PRELOH� SD\PHQW

V\VWHPV�

3HUFHLYHG� 7UXVW 37� ,� DP� IDPLOLDU�ZLWK� WKH� WHFKQRORJ\� XVHG� LQ�PRELOH�ZDOOHW

37� 0RELOH�ZDOOHW� LV� EHWWHU� WKDQ� QRUPDO� EDQNLQJ� FKDQQHO�

37� ,� ZRXOG� IHHO� VHFXUH� VHQGLQJ� VHQVLWLYH� LQIRUPDWLRQ� DFURVV

PRELOH� SD\PHQW
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7DEOH� �

)DFWRU� /RDGLQJV�� &URQEDFK
V�$OSKD�� 6FDOH� &RPSRVLWH� 5HOLDELOLW\� DQG�$9(�

&RPSRQHQW ,WHPV )DFWRU &URQEDFK
V 6FDOH $YHUDJH

/RDGLQJV $OSKD &RPSRVLWH 9DULDQFH

5HOLDELOLW\ ([WUDFWHG

3HUFHLYHG�(DVH 8VLQJ�PRELOH� SD\PHQW ���� ���� ���� ����

RI� 8VH V\VWHPV� ZRXOG� HQKDQFH

P\� HIIHFWLYHQHVV� LQ

PDNLQJ� SD\PHQWV�

,� IHHO� YHU\� FRPIRUWDEOH� LQ

XVLQJ�PRELOH�ZDOOHW ����

8VLQJ�D�PRELOH�ZDOOHW ����

ZRXOG� KHOS� PH� SD\�PRUH

TXLFNO\�

0\� LQWHUDFWLRQ� ZLWK ����

PRELOH� SD\PHQW� V\VWHP

ZRXOG�EH� FOHDU� DQG

XQGHUVWDQGDEOH�

3HUFHLYHG 0RELOH� SD\PHQW� LV ����� ���� ���� ����

&RPSDWLELOLW\ FRPSDWLEOH� ZLWK� RWKHU

V\VWHPV� ,� XVH�

,�EHOLHYH�PRELOH�SD\PHQW �����

V\VWHPV� DUH� WUXVWZRUWK\�

,�ZLOO� VWURQJO\� UHFRPPHQG �����

RWKHUV� WR� XVH� PRELOH

SD\PHQW� V\VWHPV�

3HUFHLYHG�7UXVW ,� DP� IDPLOLDU�ZLWK� WKH ����� ���� ���� ����

WHFKQRORJ\�XVHG� LQ�PRELOH

ZDOOHW�

0RELOH� ZDOOHW� LV� EHWWHU �����

WKDQ�QRUPDO�EDQNLQJ

FKDQQHO�

,�ZRXOG�IHHO�VHFXUH�VHQGLQJ �����

VHQVLWLYH� LQIRUPDWLRQ� DFURVV

PRELOH� SD\PHQW

6RXUFH� �� 'HYHORSHG� E\� 5HVHDUFKHUV

5DWLQGHU�� 6KLYDQL� %DQVDO� �� ,QGLDQ�0DQDJHPHQW� 6WXGLHV� -RXUQDO� ��� ������� �����



'HVFULSWLYH� 6WDWLVWLFV� VKRZV� �7DEOH� ��� WKDW� ,VW� IDFWRU� LV� PRUH� LPSRUWDQW

EHFDXVH� WKH�PHDQ� RI� ,VW� IDFWRU� LV�PRUH� WKDQ� RWKHU� WZR� IDFWRUV�� ,W� VKRZV� WKDW� WKH

IDFWRU� 3HUFHLYHG� (DVH� RI� XVH� LV� PRUH� KHOSIXO� LQ� DGRSWLQJ� 0RELOH� 3D\PHQW

DSSOLFDWLRQV� DPRQJ� XVHUV� RI� 3XQMDE�

7DEOH� �

'HVFULSWLYH� $QDO\VLV

'HVFULSWLYH� 6WDWLVWLFV 1 0LQL� 0D[L� 0HDQ 6WG�

PXP PXP 'HYLDWLRQ

5(*5� )DFWRU� 6FRUH� �� IRU�$QDO\VLV� � ��� ���� ���� ������ ������

5(*5� )DFWRU� 6FRUH� �� IRU�$QDO\VLV� � ��� ���� ���� ������ ������

5(*5� )DFWRU� 6FRUH� �� IRU�$QDO\VLV� � ��� ���� ���� ������ ������

9DOLG� 1� �/LVWZLVH� ���

6RXUFH� �� ([WUDFWHG� E\� 5HVHDUFKHU

'HPRJUDSKLF�$QDO\VLV

7DEOH� �� UHSUHVHQWV� WKH� GHPRJUDSKLF� FKDUDFWHULVWLFV� RI� WKH� UHVSRQGHQWV�

������RI�WKH�UHVSRQGHQWV�ZHUH�PDOHV�DQG�������RI�UHVSRQGHQWV�ZHUH�IHPDOHV��$JH

ZDV� GLYLGHG� LQWR� WZR� JURXSV� DQG� WKH� SURSRUWLRQ� RI� DJH� ZDV� GRPLQDWHG� E\� DJH

JURXS�RI������
V�ZKLFK�LV�RI�WRWDO��������,Q�DGGLWLRQ��HGXFDWLRQ�RI�WKH�UHVSRQGHQWV

LV� GLYLGHG� LQWR� IRXU� JURXSV�� IURP� WKLV�ZH� IRXQG� WKDW�PRVW� RI� WKH� UHVSRQGHQWV� DUH

3RVW�JUDGXDWHV� DQG� DUH��������RI� WKH� VDPSOH�

7DEOH� �

'HPRJUDSKLF )UHTXHQF\ 3HUFHQW� ���

*HQGHU 0DOH �� ����

)HPDOH �� ����

$JH ����� �� ����

$ERYH� �� �� �����

(GXFDWLRQ 0DWULFXODWH � ����

,QWHUPHGLDWH �� �����

*UDGXDWH �� �����

3RVW�*UDGXDWH �� �����

7KH�LQYHVWLJDWLRQ�IRXQG�RXW�WKDW�WKH�3��������IRU�HDFK�RI�WKH�FRQVWUXFW�DQG

WKHUHIRUH�� WKHUH� ZDV� VLJQLILFDQW� GLIIHUHQFH� EHWZHHQ� WKH� HGXFDWLRQ� OHYHOV� RI� WKH

5DWLQGHU�� 6KLYDQL� %DQVDO� �� ,QGLDQ�0DQDJHPHQW� 6WXGLHV� -RXUQDO� ��� ������� �����
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UHVSRQGHQWV� �7DEOH� ���� 7KH� VWXG\� DOVR� IRXQG� WKDW� WKHUH� LV� DOVR� D� VLJQLILFDQW

GLIIHUHQFH� EHWZHHQ� WKH� DJHV� RI� WKH� UHVSRQGHQWV� LQ� DGRSWLQJ� WKH� PRELOH� ZDOOHWV

�7DEOH������,W�ZDV�UHYHDOHG�E\�WKH�VWXG\�WKDW�WKHUH�LV�QRW�DQ\�VLJQLILFDQW�GLIIHUHQFH

EHWZHHQ�JHQGHU�RI�WKH�UHVSRQGHQWV�LQ�DGRSWLRQ�RI�PRELOH�SD\PHQW�DSSOLFDWLRQV�LQ

,QGLD�DV� W�YDOXH� LV�JUHDWHU� WKDQ�������7DEOH�����

$129$

6XP� RI GI 0HDQ ) 6LJ�

6TXDUHV 6TXDUH

5(*5� )DFWRU� 6FRUH� � %HWZHHQ� *URXSV ����� � ���� ���� ����

IRU�$QDO\VLV� � :LWKLQ� *URXSV ������� ��� �����

7RWDO ������� ���

5(*5� )DFWRU� 6FRUH� � %HWZHHQ� *URXSV ������ � ����� ������ ����

IRU�$QDO\VLV� � :LWKLQ� *URXSV ������ ��� ����

7RWDO ������� ���

5(*5� )DFWRU� 6FRUH� � %HWZHHQ� *URXSV ����� � ����� ����� ����

IRU�$QDO\VLV� � :LWKLQ� *URXSV ������� ��� ����

7RWDO ������� ���

7DEOH� ��

$JH� $QDO\VLV

*URXS� 6WDWLVWLFV

$JH 1 0HDQ 6WG� 6WG��(UURU

'HYLDWLRQ 0HDQ

5(*5�)DFWRU� 6FRUH ��� �� �������� ���������� ���������

�� IRU�$QDO\VLV� � ��� �� ��������� ��������� ���������

5(*5� )DFWRU� 6FRUH ��� �� ��������� ���������� ���������

�� IRU�$QDO\VLV� � ��� �� �������� ��������� ���������

5(*5� )DFWRU� 6FRUH ��� �� ��������� ���������� ���������

�� IRU�$QDO\VLV� � ��� �� �������� ��������� ���������

5DWLQGHU�� 6KLYDQL� %DQVDO� �� ,QGLDQ�0DQDJHPHQW� 6WXGLHV� -RXUQDO� ��� ������� �����



,QGHSHQGHQW� 6DPSOHV�7HVW

�� � � � � � � � � � � �/HYHQH
V�7HVW

� � � � � � � IRU�(TXDOLW\ � � � � � � � � � � � W�7HVW�IRU�(TXDOLW\�RI�0HDQV

� � � � � � � �RI�9DULDQFHV

) 6LJ� W 'I 6LJ� 0HDQ 6WG�� � � � � � ����&RQILGHQFH�,QWHU�

���WD� 'LIIH� (UURU� � � � � � YDO�RI�WKH�'LIIHUHQFH

LOHG� � UHQFH 'LIIHUHQFH /RZHU 8SSHU

5(*5 (TXDO

)DFWRU 9DULDQFHV ���� ���� ���� ��� ���� ��������� ��������� ���������� ���������

6FRUH� � $VVXPHG

IRU�$Q� (TXDO

DO\VLV� � 9DULDQFHV

QRW ���� ������ ���� ��������� ��������� ���������� ���������

$VVXPHG

5(*5 (TXDO

)DFWRU 9DULDQFHV ����� ���� ������ ��� ���� ���������� ��������� ���������� ����������

6FRUH�� $VVXPHG

IRU�$Q� (TXDO

DO\VLV�� 9DULDQFHV ������ ������� ���� ���������� ��������� ���������� ����������

QRW

$VVXPHG

5(*5 (TXDO

)DFWRU 9DULDQFHV ������ ���� ������ ��� ���� ���������� ��������� ���������� ���������

6FRUH�� $VVXPHG

IRU�$Q� (TXDO

DO\VLV�� 9DULDQFHV ������ ������� ���� ���������� ��������� ���������� ���������

QRW

$VVXPHG
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7DEOH� ��

*HQGHU� $QDO\VLV

*URXS� 6WDWLVWLFV

*HQGHU 1 0HDQ 6WG� 6WG��(UURU

'HYLDWLRQ 0HDQ

5(*5�)DFWRU� 6FRUH ��� �� ��������� ���������� ���������

�� IRU�$QDO\VLV� � ��� �� �������� ��������� ���������

5(*5� )DFWRU� 6FRUH ��� �� ��������� ���������� ���������

�� IRU�$QDO\VLV� � ��� �� �������� ��������� ���������

5(*5� )DFWRU� 6FRUH ��� �� �������� ���������� ���������

�� IRU�$QDO\VLV� � ��� �� ��������� ��������� ���������

,QGHSHQGHQW� 6DPSOHV�7HVW

�� � � � � � � � � � � �/HYHQH
V�7HVW

� � � � � � � IRU�(TXDOLW\ � � � � � � � � � � � W�7HVW�IRU�(TXDOLW\�RI�0HDQV

� � � � � � � � RI�9DULDQFHV

) 6LJ� W 'I 6LJ� 0HDQ 6WG�� � � � � � ����&RQILGHQFH�,QWHU�

���WD� 'LIIH� (UURU� � � � � �YDO�RI�WKH�'LIIHUHQFH

LOHG� � UHQFH 'LIIHUHQFH /RZHU 8SSHU

5(*5 (TXDO

)DFWRU 9DULDQFHV ���� ���� ����� ��� ���� ���������� ��������� ���������� ���������

6FRUH� � $VVXPHG

IRU�$Q� (TXDO

DO\VLV�� 9DULDQFHV

QRW ����� ������� ���� ���������� ��������� ���������� ���������

$VVXPHG

5(*5 (TXDO

)DFWRU 9DULDQFHV ����� ���� ����� ��� ���� ���������� ��������� ���������� ���������

6FRUH�� $VVXPHG

IRU�$Q� (TXDO

DO\VLV�� 9DULDQFHV ����� ������� ���� ���������� ��������� ���������� ���������

QRW

$VVXPHG

5(*5 (TXDO

)DFWRU 9DULDQFHV ����� ���� ����� ��� ���� ��������� ��������� ���������� ���������

6FRUH�� $VVXPHG

IRU�$Q� (TXDO

DO\VLV�� 9DULDQFHV ����� ������� ���� ��������� ��������� ���������� ���������

QRW

$VVXPHG
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),1',1*6�2)�7+(�678'<

$V�D� ILQDQFLDO� DOWHUQDWLYH� V\VWHP��P�SD\PHQW� LV� WDNHQ� LQWR� DFFRXQW

E\� XVHUV� ZRUOGZLGH�� $� FRPSUHKHQVLYH� VWXG\� ZDV� GRQH� IRU� WKH� SXUSRVH� RI

VDWLVI\LQJ�WKH�JDS�WR�H[SORUH�IDFWRUV�DIIHFWLQJ�WKH�LQWHQWLRQ�WR�WDNH�SD\PHQWV

LQ� ,QGLD�� 7KH� UHVXOWV� VKRZ� WKDW� 3(28�� 38� 3HUFHLYHG� 7UXVW� KDYH� D� PDMRU

LPSDFW�RQ�DGRSWLRQ��7KHVH�ILQGLQJV�SURYLGH�WKH�P�SD\PHQW�VHUYLFH�SURYLGHU

ZLWK� LQVWUXFWLRQV� WR� XQGHUVWDQG� XVHU� SULRULW LHV� � 2QFH� XVHU�FHQWHUHG

LQIRUPDWLRQ� LV� UHFHLYHG�� RUJDQL]DWLRQV� FDQ� GHYHORS� WKHLU� VWUDWHJLHV

DFFRUGLQJO\�

7KH� RUJDQL]DWLRQ� FDQ� DOVR� SRVLWLRQ� LWV� VHUYLFHV� DFFRUGLQJ� WR� FRQVXPHU

FKRLFHV� WKDW� FDQ� LQFUHDVH� WKH� DGRSWLRQ� UDWH�� 7KH� UHVXOWV� SURYLGH� LPSRUWDQW

LQIRUPDWLRQ� IRU� P�SD\PHQW� WKLUG� SDUWLHV�� EDQNV� DQG� RWKHU� HQWLWLHV�� 7KLV� VWXG\

KHOSV� WKH� JRYHUQPHQW� WR� LPSOHPHQW� WKH� ILQDQFLDO� LQWHJUDWLRQ� DQG� FDVKOHVV

HFRQRP\�

/,0,7$7,216�2)�7+(�678'<

7KLV� SDSHU� H[DPLQHV� NH\� IDFWRUV� WKDW� LQIOXHQFH� P�SD\PHQW� DGRSWLRQ

LQWHQWLRQ�EXW� WKHUH�DUH�FHUWDLQ� OLPLWDWLRQV� LQ�SUHVHQW�VWXG\��7KH�VWXG\�UHVSRQGHQWV

DUH�RQO\�XVHUV�RI�P�SD\PHQW��$�VWXG\�EHWZHHQ�XVHUV�DQG�QRQ�XVHUV�RI�P�SD\PHQW

FRXOG� EH� FDUULHG� RXW� LQ� IXWXUH� WR� GHWHUPLQH� WKH� HIIHFW� RI� YDULRXV� IDFWRUV� RQ� ERWK

JURXSV�� ,Q� DGGLWLRQ�� PRVW� VDPSOHV� DUH� EHWZHHQ� ������ \HDUV� RI� DJH��0XOWL�JURXS

DQDO\VLV�DPRQJ�GLIIHUHQW�DJH�JURXSV�DQG�EHWWHU�XQGHUVWDQGLQJ�FDQ�EH�H[WHQGHG� WR

IXUWKHU�VWXG\��7KLV�UHVHDUFK�LV�UHVWULFWHG�WR�P�SD\PHQW�XVHUV�IURP�,QGLDQ�FRXQWULHV

RQO\�� ,Q� RUGHU� WR� NQRZ� LPSRUWDQW� IDFWRUV� LQ� RWKHU� FXOWXUHV� DQG� FRQWH[WV� IXUWKHU

VWXGLHV� DUH� UHTXLUHG�� 7KLV� VWXG\� LV� UHVWULFWHG� WR� XVHU�FHQWHUHG� IDFWRUV� RQO\�� DQG

VWDNHKROGHU�FHQWHUHG�IDFWRUV�IRU�IXWXUH�UHVHDUFK�FDQ�DOVR�EH�FRQVLGHUHG��$GGLWLRQDO

UHVHDUFK� FDQ�EH� FDUULHG�RXW� WR� LQYHVWLJDWH� WKH�PHGLDWLQJ� HIIHFW� RI�3HUFHLYHG�(DVH

RI� 8VH� DQG� 3HUFHLYHG� 8VHIXOQHVV� LQ� RUGHU� WR� LPSURYH� WKH� SUHGLFWLYH� PRGHO� IRU

DGRSWLRQ��,Q�D�ORQJLWXGLQDO�VWXG\��WKH�LPSRUWDQW�IDFWRUV�WKDW�DIIHFW�0RELOH�3D\PHQW

$GRSWLRQ� ,QWHQWLRQ� FDQ� EH� EHWWHU� H[SORUHG�

&21&/86,21

$IWHU� FXUUHQF\� GHPRQHWL]DWLRQ� LQ� ,QGLD�� WKH� SDFH� RI� DGRSWLRQ� KDV

GUDPDWLFDOO\�LQFUHDVHG��%HFDXVH�RI�WKH�KLJK�ZLUHOHVV�GHQVLW\��P�SD\PHQW�PLJKW

EH�WKH�EHVW�FKRLFH�IRU�FDVKOHVV�WUDQVDFWLRQV��7KH�PDMRULW\�RI�WKH�,QGLDQ�EDQNV

KDYH� ODXQFKHG� DQG� DGYHUWLVHG� WKHLU� ZDOOHW� VWURQJO\� WR� WDS� LQWR� WKH� PDUNHW�

,QQRYDWLYH� VHUYLFHV� WR� DWWUDFW� QHZ� XVHUV� DUH� DOVR� SURYLGHG� E\� H[LVWLQJ� P�
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SD\PHQW� VHUYLFH� SURYLGHUV�� VLQFH� ,QGLD� LV� DQ� HPHUJLQJ� SRWHQWLDO� P�SD\PHQW

PDUNHW��7KH� VWXG\� LQGLFDWHV� WKDW�GHPRJUDSKLF� IDFWRUV�DOVR�DIIHFW� LQ�DGRSWLRQ

RI�PRELOH�ZDOOHWV�RU�PRELOH�SD\PHQW�DSSOLFDWLRQV�LQ�,QGLD��)URP�DQ�H[HFXWLYH

SRLQW�RI�YLHZ�� WKH� UHVXOWV�RI� WKLV� VWXG\�KDYH�VHYHUDO�HIIHFWV�RQ� WKH�XSJUDGLQJ

RI� WKH� 036� WR� LQFUHDVH� DGRSWLRQ� LQ� ,QGLD�� 7KH� LPSRUWDQW� IDFWRUV� IRXQG� LQ

VWXG\� DUH� SHUFHLYHG� XVHIXOQHVV�� SHUFHLYHG� HDVH� RI� XVH� DQG� SHUFHLYHG� WUXVW

ZKLFK� DIIHFWV� SRVLWLYHO\� DQG� LQGLFDWHV� WKDW� XVHUV� FDQ� HDVLO\� XVH� P�SD\PHQW

DSSOLFDWLRQV� LI� WKH\� KDYH� WHFKQLFDO� NQRZOHGJH�� 6HUYLFH� SURYLGHUV� VKRXOG

RUJDQL]H� DZDUHQHVV� FDPSDLJQV� DERXW� XWLOLW\� DQG� FRQYHQLHQFH�� 7KLV� VWXG\� LV

RQH�RI�WKH�IHZ�VWXGLHV�WKDW�HPSLULFDOO\�H[DPLQHG�IDFWRUV�DIIHFWLQJ�WKH�LQWHQWLRQ

WR�DFFHSW�P�SD\PHQWV� LQ�3XQMDE��.QRZOHGJH�RI� WKH� IDFWRUV� WKDW� LQIOXHQFH�P�

SD\PHQW�DGRSWLRQ�PD\�KHOS�VHUYLFH�SURYLGHUV�WR�GHYHORS�VWUDWHJLHV�IRU�SHRSOH

WR� XVH�P�SD\PHQW�

5HIHUHQFHV

$GLVHVKDQQ�� $�� �������� 5HWULHYHG� IURP� %XVLQHVV� :RUOG� �� KWWS���ZZZ�EXVLQHVVZRUOG�LQ�

DUWLFOH�'LJLWDO�3D\PHQWV�3DYLQJ�WKH�:D\�IRU�D�3URVSHURXV�'LJLWDO�,QGLD��������

���������������

$UYLGVVRQ��1�� ��������&RQVXPHU�$WWLWXGHV�RQ�0RELOH�3D\PHQW�6HUYLFHV�±�5HVXOWV� IURP�$

3URRI�RI�&RQFHSW�7HVW��,QWHUQDWLRQDO�-RXUQDO�RI�%DQN�0DUNHWLQJ�����������������

'DYH�� 5LMX� �������� &DVKOHVV� 3D\PHQW� %HQHILWV� �� +HUH� $UH� WKH� $GYDQWDJHV� RI

&DVKOHVV� 3D\PHQWV� DQG� WKH� 3LWIDOOV� <RX� 6KRXOG� %HZDUH� RI� (7� %XUHDX�

KWWS���HFRQRPLFWLPHV�LQGLDWLPHV�FRP�ZHDOWK�VSHQG�JRLQJ�FDVKOHVV�LV�LW�JRRG�

IRU\RX�DUWLFOHVKRZ����������FPV�

'RQQHU��-���DQG�7HOOH]��&��$����������0RELOH�%DQNLQJ�DQG�(FRQRPLF�'HYHORSPHQW���/LQNLQJ

$GRSWLRQ�� ,PSDFW� DQG� 8VH��$VLDQ� -RXUQDO� RI� &RPPXQLFDWLRQ�� ������� ��������

*KRVK� �������� $� &ORXG�EDVHG� 0RELOH� $SSOLFDWLRQ� IRU� &DVKOHVV� 3D\PHQWV� WR� (QKDQFH

7UDQVSRUWDWLRQ�0RELOLW\�LQ�,QGLD"��,Q�$GYDQFHV�LQ�6PDUW�&LWLHV���6PDUWHU�3HRSOH�

*RYHUQDQFH�� DQG� 6ROXWLRQV�� HGLWHG� E\� $�� .�� .DU� DQG� <�� .�� 'ZLYHGL�� �������

7D\ORU� 	� )UDQFLV� ,QFRUSRUDWHG�� KWWSV���ERRNV�JRRJOH�FR�LQ�ERRNV"LG 

HSR,YJ$$&$$-�

.HUDPDWL�� $��� 7DHE�� 5��� /DULMDQL�� $�� 0��� DQG� 0RMLU�� 1�� �������� $� &RPELQDWLYH� 0RGHO

RI� %HKDYLRXUDO� DQG� 7HFKQLFDO� )DFWRUV� $IIHFWLQJ� 
0RELOH
�3D\PHQW� 6HUYLFHV

$GRSWLRQ� �� $Q� (PSLULFDO� 6WXG\�� 7KH� 6HUYLFH� ,QGXVWULHV� -RXUQDO�� ������

����������
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.LP�� &��� 0LUXVPRQRY�� 0��� DQG� /HH�� ,�� �������� $Q� (PSLULFDO� ([DPLQDWLRQ� RI� )DFWRUV

,QIOXHQFLQJ� WKH� ,QWHQWLRQ� WR� 8VH� 0RELOH� 3D\PHQW�� &RPSXWHUV� LQ� +XPDQ

%HKDYLRU�� ������� ��������

/HRQJ��/��<���+HZ��7��6���7DQ��*��:��+���DQG�2RL��.��%����������3UHGLFWLQJ�WKH�'HWHUPLQDQWV

RI� WKH� 1)&� �� (QDEOHG� 0RELOH� &UHGLW� &DUG� $FFHSWDQFH� �� $� 1HXUDO� 1HWZRUNV

$SSURDFK��([SHUW� 6\VWHPV�ZLWK� $SSOLFDWLRQV�� �������� ����������

/X�� -���<DR�� -�� (��� DQG�<X�� &�� 6�� �������� 3HUVRQDO� ,QQRYDWLYHQHVV�� 6RFLDO� ,QIOXHQFHV� DQG

$GRSWLRQ� RI�:LUHOHVV� ,QWHUQHW� 6HUYLFHV� YLD�0RELOH�7HFKQRORJ\��7KH� -RXUQDO� RI

6WUDWHJLF� ,QIRUPDWLRQ� 6\VWHPV��������� ��������

0DOODW�� 1�� �������� ([SORULQJ� &RQVXPHU� $GRSWLRQ� RI� 0RELOH� 3D\PHQWV� ±� $� 4XDOLWDWLYH

6WXG\��7KH� -RXUQDO� RI� 6WUDWHJLF� ,QIRUPDWLRQ� 6\VWHPV�� ������� ��������

0HUULWW�� &�� �������� 0RELOH�0RQH\� 7UDQVIHU� 6HUYLFHV� �� 7KH� 1H[W� 3KDVH� LQ� WKH� (YROXWLRQ

RI� 3HUVRQ�WR�3HUVRQ� 3D\PHQWV�� -RXUQDO� RI� 3D\PHQWV� 6WUDWHJ\� 	� 6\VWHPV�� �����

��������

2GLRU�� (UQHVW� 6LPHRQ�� DQG� )DGL\D� %DPLGHOH� %DQXVR� �������� &DVKOHVV� %DQNLQJ� LQ

1LJHULD� �� &KDOOHQJHV�� %HQHILWV� DQG� 3ROLF\� ,PSOLFDWLRQV�� (XURSHDQ� 6FLHQWLILF

-RXUQDO�� ������� ��������

2OLYHLUD�� 7��� 7KRPDV�� 0��� %DSWLVWD�� *��� DQG� &DPSRV�� )�� �������� 0RELOH� 3D\PHQW� �

8QGHUVWDQGLQJ� WKH� 'HWHUPLQDQWV� RI� &XVWRPHU� $GRSWLRQ� DQG� ,QWHQWLRQ� WR

5HFRPPHQG� WKH� 7HFKQRORJ\��&RPSXWHUV� LQ� +XPDQ� %HKDYLRU�� ���� ��������

2QGUXV�� -��� DQG� 3LJQHXU�� <�� �������� 7RZDUGV� D� +ROLVWLF� $QDO\VLV� RI� 0RELOH� 3D\PHQWV� �

$� 0XOWLSOH� 3HUVSHFWLYHV� $SSURDFK�� (OHFWURQLF� &RPPHUFH� 5HVHDUFK� DQG

$SSOLFDWLRQV����������������

3RXVWWFKL��.���DQG�:LHGHPDQQ��'��*����������:KDW�,QIOXHQFHV�&RQVXPHUV�,QWHQWLRQ�WR�8VH

0RELOH�3D\PHQWV��/RV�$QJHOHV���3URFHHGLQJV�RI� WKH��WK�$QQXDO�*OREDO�0RELOLW\

5RXQGWDEOH�������

6ODGH�� (�� /���:LOOLDPV�� 0�� '��� DQG� 'ZLYHGL�� <�� .�� �������� 0RELOH� 3D\PHQW�$GRSWLRQ� �

&ODVVLILFDWLRQ� DQG� 5HYLHZ� RI� WKH� ([WDQW� /LWHUDWXUH�� 7KH� 0DUNHWLQJ� 5HYLHZ�

������� ��������

7DQ�� *�� :�� +��� 2RL�� .�� %��� &KRQJ�� 6�� &��� DQG� +HZ�� 7�� 6�� �������� 1)&� 0RELOH� &UHGLW

&DUG���7KH�1H[W�)URQWLHU�RI�0RELOH�3D\PHQW"�7HOHPDWLFV�DQG�,QIRUPDWLFV��������

��������

7HR��$�� &��� 7DQ�� *��:�� +��� 2RL�� .�� %��� +HZ�� 7�� 6��� DQG�<HZ�� .�� 7�� �������� 7KH� (IIHFWV

RI� &RQYHQLHQFH� DQG� 6SHHG� LQ� P�SD\PHQW�� ,QGXVWULDO� 0DQDJHPHQW� DQG� 'DWD

6\VWHPV�� �������� ��������

7LPHV�� 6WDWLVWLFV� �������� ,QGLDQ� 6WDWHV� E\� *'3� SHU� &DSLWD"�� 6WDWLVWLFV� 7LPHV�

KWWS���VWDWLVWLFVWLPHV�FRP�HFRQRP\�JGS�FDSLWD�RI�LQGLDQ�VWDWHV�SKS�

=KRX�� 7�� �������� 7KH� (IIHFW� RI� ,QLWLDO� 7UXVW� RQ� 8VHU� $GRSWLRQ� RI� 0RELOH� 3D\PHQW�

,QIRUPDWLRQ�'HYHORSPHQW��������� �������

5DWLQGHU�� 6KLYDQL� %DQVDO� �� ,QGLDQ�0DQDJHPHQW� 6WXGLHV� -RXUQDO� ��� ������� �����



$QQH[XUH

48(67,211,$5(

3DUW� �� �� 'HPRJUDSKLF� 3URILOH

*HQGHU� � �0DOH �)HPDOH

$JH�� ������ �$ERYH� ��

(GXFDWLRQ� � � 0DWULFXODWH �,QWHUPHGLDWH

�*UDGXDWH �3RVWJUDGXDWH

3DUW�����3OHDVH�WLFN�KRZ�VWURQJO\�\RX�DJUHH�RU�GLVDJUHH�ZLWK�HDFK�RI�WKHVH�VWDWHPHQWV

RQ� WKH� /LNHUW� 6FDOH�� 7KH� VFDOH� 'HQRWHV� 6WURQJO\� 'LVDJUHH� �6'�� �� ��� 'LVDJUHH� �'�� �

��� 1HXWUDO� �1�� �� ��� $JUHH� �$�� �� ��� 6WURQJO\�$JUHH� �6$�� �� ��

6U� 6WDWHPHQWV 6' ' 1 $ 6$

1R�

�� 8VLQJ� PRELOH� SD\PHQW� V\VWHPV� ZRXOG� HQKDQFH� P\

HIIHFWLYHQHVV� LQ�PDNLQJ� SD\PHQWV�

�� 8VLQJ� D�PRELOH� ZDOOHW� ZRXOG� KHOS�PH� SD\�PRUH� TXLFNO\

�� 0RELOH� SD\PHQW� LV� FRPSDWLEOH� ZLWK� RWKHU� V\VWHPV� ,� XVH�

�� ,� EHOLHYH� PRELOH� SD\PHQW� V\VWHPV� DUH� WUXVWZRUWK\�

�� 0\� LQWHUDFWLRQ� ZLWK� PRELOH� SD\PHQW� V\VWHP� ZRXOG� EH

FOHDU�DQG�XQGHUVWDQGDEOH�

�� ,� DP� IDPLOLDU�ZLWK� WKH� WHFKQRORJ\� XVHG� LQ�PRELOH�ZDOOHW

�� 0RELOH�ZDOOHW� LV� EHWWHU� WKDQ� QRUPDO� EDQNLQJ� FKDQQHO�

�� ,�ZRXOG� IHHO� VHFXUH� VHQGLQJ� VHQVLWLYH� LQIRUPDWLRQ� DFURVV

PRELOH� SD\PHQW

�� ,� IHHO�YHU\� FRPIRUWDEOH� LQ�XVLQJ�PRELOH�ZDOOHW

��� ,� ZLOO� VWURQJO\� UHFRPPHQG� RWKHUV� WR� XVH� PRELOH� SD\PHQW

V\VWHPV�
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