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6HUYLFH� 4XDOLW\�$VVHVVPHQW� RI� )RRG�%DVHG� 6XSHUVWRUHV

*DJDQGHHS�%DQJD��%DELWD�.XPDU�DQG�.UDQWL�.LVKRUH�0DXU\D

�'HSDUWPHQW� RI� %XVLQHVV�0DQDJHPHQW�� 3$8�� /XGKLDQD

�'HSDUWPHQW� RI� %XVLQHVV�0DQDJHPHQW�� 3$8�� /XGKLDQD

$EVWUDFW

5HWDLOLQJ�LQ�,QGLD�LV�UHFHLYLQJ�JOREDO�UHFRJQLWLRQ�DQG�DWWHQWLRQ��DQG�WKLV�HPHUJLQJ

PDUNHW� LV� ZLWQHVVLQJ� D� VLJQLILFDQW� FKDQJH� LQ� LWV� JURZWK� DQG� LQYHVWPHQW� SDWWHUQ�� :LWK

JUHDWHU�FKRLFH�DQG�LQFUHDVLQJ�DZDUHQHVV��,QGLDQ�FRQVXPHUV�DUH�PRUH�GHPDQGLQJ�RI�TXDOLW\

VHUYLFH�DQG�UHWDLOHUV�FDQ�QR�ORQJHU�DIIRUG�WR�QHJOHFW�FXVWRPHU�VHUYLFH�LVVXHV��7KH�SUHVHQW

UHVHDUFK� ZDV� XQGHUWDNHQ� ZLWK� WKH� REMHFWLYHV� WR� HYDOXDWH� TXDOLW\� RI� VHUYLFH� RIIHUHG� E\

VHOHFWHG�IRRG�EDVHG�VXSHUVWRUHV��7KH�VWXG\�ZDV�FRQGXFWHG�E\�VHOHFWLQJ�HLJKW�IRRG�EDVHG

VXSHUVWRUHV� RQ� MXGJPHQW� EDVLV� DQG� D� VDPSOH� RI� ��� FXVWRPHUV� ZDV� VHOHFWHG� IURP� HDFK

VXSHUVWRUH� L�H�� WRWDO�����FXVWRPHUV�ZHUH�VHOHFWHG��3ULPDU\�GDWD�ZDV�FROOHFWHG�IURP�WKHVH

FXVWRPHUV� WKURXJK� VWUXFWXUHG�� QRQ� GLVJXLVHG� TXHVWLRQQDLUHV�� 7KH�5HWDLO� 6HUYLFH�4XDOLW\

6FDOH� �5646��ZDV�XVHG� WR� FROOHFW� GDWD� UHODWLQJ� WR�YDULRXV�SDUDPHWHUV�RI� VHUYLFH�TXDOLW\

DVVHVVPHQW�RI� UHWDLO� VWRUH� OLNH�SK\VLFDO�DVSHFWV�� UHOLDELOLW\��SHUVRQDO� LQWHUDFWLRQ��SUREOHP

VROYLQJ� DQG� VWRUH� SROLF\�� ,W� ZDV� IRXQG� WKDW� WKHUH� ZDV� PD[LPXP� JDS� IRU� WKH� SDUDPHWHU

SUREOHP� VROYLQJ� �������� DQG� OHDVW� JDS� ZDV� IRXQG� IRU� WKH� SDUDPHWHU� SK\VLFDO� DVSHFWV� ��

������� 7KH� RYHUDOO� JDS� ZDV� IRXQG� QHJDWLYH� IRU� DOO� SDUDPHWHUV� ZKLFK� LQGLFDWH� WKDW� WKH

VHUYLFH� TXDOLW\� RI� UHWDLO� VWRUHV� LV� QRW� PHHWLQJ� WKH� H[SHFWDWLRQ� RI� FXVWRPHUV�

.H\�:RUGV

6HUYLFH� 4XDOLW\�� ([SHFWDWLRQ�� 3HUFHSWLRQ�� )RRG�EDVHG� 6XSHUVWRUH�

,1752'8&7,21

7KH� UHWDLO� HQYLURQPHQW� LV� FKDQJLQJ�PRUH� UDSLGO\� WKDQ� HYHU� EHIRUH�� ,W� LV

FKDUDFWHUL]HG�E\�LQWHQVH�FRPSHWLWLRQ�IURP�ERWK�GRPHVWLF�DQG�IRUHLJQ�FRPSDQLHV�

D� VSDWH� RI� PHUJHUV� DQG� DFTXLVLWLRQV�� DQG� PRUH� VRSKLVWLFDWHG� DQG� GHPDQGLQJ

FXVWRPHUV�ZKR�KDYH�JUHDWHU�H[SHFWDWLRQV�UHODWHG�WR�WKHLU�FRQVXPSWLRQ�H[SHULHQFHV�



&RQVHTXHQWO\��UHWDLOHUV�WRGD\�PXVW�GLIIHUHQWLDWH�WKHPVHOYHV�E\�PHHWLQJ�WKH�QHHGV

RI�WKHLU�FXVWRPHUV�EHWWHU�WKDQ�WKH�FRPSHWLWLRQ��,W�LV�QRW�MXVW�WKH�JOREDO�SOD\HUV�OLNH

:DO�0DUW��7HVFR�DQG�0HWUR�JURXS�ZKR�DUH�Y\LQJ� WR�FDSWXUH�D�SLH�RI� WKLV�PDUNHW

EXW�DOVR�WKH�GRPHVWLF�FRUSRUDWH�EHKHPRWKV�OLNH�5HOLDQFH��..�0RGL��$GLW\D�%LUOD

JURXS��DQG�%KDUWL�JURXS�WRR�DUH�DW�VRPH�VWDJH�RI�UHWDLO�GHYHORSPHQW��:LWK�JUHDWHU

FKRLFH�DQG�LQFUHDVLQJ�DZDUHQHVV��,QGLDQ�FRQVXPHUV�DUH�PRUH�GHPDQGLQJ�RI�TXDOLW\

VHUYLFH� DQG� UHWDLOHUV� FDQ� QR� ORQJHU� DIIRUG� WR� QHJOHFW� FXVWRPHU� VHUYLFH� LVVXHV�

6HUYLFH� TXDOLW\� LV� SHUFHLYHG� DV� D� WRRO� WR� LQFUHDVH� YDOXH� IRU� WKH� FRQVXPHU�� DV� D

PHDQV� RI� SRVLWLRQLQJ� LQ� D� FRPSHWLWLYH� HQYLURQPHQW� DQG� WR� HQVXUH� FRQVXPHU

VDWLVIDFWLRQ� UHWHQWLRQ� DQG� SDWURQDJH�

)22'�5(7$,/�,1�,1',$

5HWDLOLQJ�� RQH� RI� WKH� ODUJHVW� VHFWRUV� LQ� WKH� JOREDO� HFRQRP\�� LV� JRLQJ

WKURXJK�D�WUDQVLWLRQ�SKDVH�LQ�,QGLD��)RU�D�ORQJ�WLPH��WKH�FRUQHU�JURFHU\�VWRUH�ZDV

WKH�RQO\� FKRLFH� DYDLODEOH� WR� WKH� FRQVXPHU�� HVSHFLDOO\� LQ� WKH�XUEDQ�DUHDV��7KLV� LV

VORZO\�JLYLQJ�ZD\� WR� LQWHUQDWLRQDO� IRUPDWV�RI� UHWDLOLQJ��7KH� WUDGLWLRQDO� IRRG�DQG

JURFHU\� VHJPHQW� KDV� VHHQ� WKH� HPHUJHQFH� RI� VXSHUPDUNHWV�JURFHU\� FKDLQV�

FRQYHQLHQFH� VWRUHV� DQG� IDVW�IRRG� FKDLQV�� 7R� EH� VXFFHVVIXO� LQ� IRRG� UHWDLOLQJ� LQ

,QGLD� HVVHQWLDOO\��PHDQV� WR� GUDZ� DZD\� VKRSSHUV� IURP� WKH� URDGVLGH� KDZNHUV� DQG

NLUDQD� VWRUHV� WR� VXSHUPDUNHWV�� 7KLV� WUDQVLWLRQ� FDQ� EH� DFKLHYHG� WR� VRPH� H[WHQW

WKURXJK� SULFLQJ�� VR� WKH� VXFFHVV� RI� D� IRRG� UHWDLOHU� GHSHQGV� RQ� KRZ� EHVW� KH

XQGHUVWDQGV�DQG�VTXHH]HV�KLV�VXSSO\�FKDLQ��)RRG�DQG�JURFHU\�UHWDLOLQJ�LV�D�WRXJK

EXVLQHVV� LQ� ,QGLD� ZLWK� PDUJLQV� EHLQJ� YHU\� ORZ�� DQG� FRQVXPHUV� QRW� GLVVDWLVILHG

ZLWK�H[LVWLQJ�VKRSV�ZKHUH�WKH\�EX\��)RU�H[DPSOH��WKH�QH[W�GRRU�JURFHU\�VKRSNHHSHU

LV� VPDUW� DQG�GHOLYHUV�JRRG�FXVWRPHU� VHUYLFH�� WKRXJK�QRW�YDOXH�� �$OPRVW� DOO� IRRG

UHWDLO�SOD\HUV�KDYH�EHHQ�UHJLRQ�VSHFLILF�DV�IDU�DV�JHRJUDSKLFDO�SUHVHQFH�LV�FRQFHUQHG

LQ� WKH� FRXQWU\�

,W� FDQ� EH� REVHUYHG� WKDW� WKH� PRVW� SRSXODU� UHWDLO� IRUPDW� LQ� ,QGLD� LV� WKH


VXSHUPDUNHW
�� EHVLGH� WKH� FRUQHU� VKRS�JURFHU\� VWRUH�
PRP� DQG� SRS
� VWRUH�

+\SHUPDUNHWV� KDYH� YHU\� UHFHQWO\� FRPH� LQWR� EHLQJ� DQG� DUH� QHJOLJLEOH� LQ� QXPEHU

WKRXJK�PRVW�UHWDLO�FKDLQV�GR�LQWHQG�WR�H[SDQG�WKHLU�SUHVHQFH�WKURXJK�WKLV�IRUPDW

DV�ZHOO��
'LVFRXQW�FKDLQV
�DUH�DOVR�VXEVWDQWLDO�LQ�QXPEHU�DQG�DUH�JURZLQJ�DW�D�IDVW

SDFH� WKURXJK� WKH� FRXQWU\�� SUHGRPLQDQWO\� LQ� WKH� VRXWKHUQ� UHJLRQ�

)22'�%$6('�683(56725(6

7KHUH�DUH�YDULRXV�UHWDLO�IRUPDWV�IROORZHG�E\�WKH�UHWDLO�FKDLQV�7KHVH�DUH�

'HSDUWPHQW� 6WRUHV�� 6SHFLDOW\� 6WRUHV�� 'LVFRXQW� 6WRUHV�� &RQYHQLHQFH� 6WRUHV� DQG

�� � � � � � � � � �*DJDQGHHS�%DQJD� HW� DO�� �� ,QGLDQ�0DQDJHPHQW� 6WXGLHV� -RXUQDO� ��� ������� ����



)RRG�%DVHG�6XSHUVWRUHV��)RRG�%DVHG�6XSHUVWRUHV�DUH�ODUJH��ORZ�FRVW��ORZ�PDUJLQ�

KLJK�YROXPH��VHOI�VHUYLFH�RSHUDWLRQV�GHVLJQHG�WR�PHHW�WKH�QHHGV�IRU�IRRG��JURFHULHV

DQG�RWKHU�QRQ�IRRG�LWHPV��7KLV�IRUPDW�ZDV�DW�WKH�IRUHIURQW�RI�WKH�JURFHU\�UHYROXWLRQ�

DQG�WRGD\��LW�FRQWUROV�PRUH�WKDQ�����RI�WKH�JURFHU\�PDUNHW�LQ�PDQ\�FRXQWULHV��7KH

PRVW�ZLGHO\�XVHG�GHILQLWLRQ�RI� VXSHUVWRUH� LV� D� VWRUH�ZLWK� D� VHOOLQJ� DUHD�EHWZHHQ

���VT�P�DQG������VTP��VHOOLQJ�DW�OHDVW�����IRRGVWXIIV�DQG�HYHU\GD\�FRPPRGLWLHV�

�3UDGKDQ���������,QWHUQDWLRQDOO\��WKH�VL]H�RI�WKHVH�VWRUHV�YDULHV�IURP������WR������

VTXDUH�IHHW��$6'$��6DIHZD\��.URJHU�DQG�7HVR�DUH�VRPH�RI�WKH�ODUJH�LQWHUQDWLRQDO

SOD\HUV�� :KLOH� WKHUH� LV� QR� VWDQGDUGLVDWLRQ� RQ� WKH� SDUDPHWHUV� RI� ZKDW� PDNHV� D

VXSHUPDUNHW� LQ� ,QGLD�� LW� LV� RQH� RI� WKH� IDVWHVW� JURZLQJ� EXVLQHVV� IRUPDWV� LQ� WKH

FRXQWU\�� ([DPSOHV� RI� VXSHUPDUNHWV� LQ� WKH� ,QGLDQ� PDUNHW� VFHQDULR� DUH� 1LOJLUL
V

)RRGZRUOG��6XELNVKD��)RRG�%D]DDU�DQG�9LWDQ��0DXU\D��������

6(59,&(�48$/,7<

6HUYLFH� TXDOLW\� LV� GHILQHG� DV� WKH� GLIIHUHQFH� EHWZHHQ� SHUFHSWLRQV� DQG

H[SHFWDWLRQV�RQ�WKH�LWHPV�UHSUHVHQWLQJ�WKH�DUHDV�RI�SHUIRUPDQFH�VSHFLILF�WR�D�VHUYLFH�

6HUYLFH�TXDOLW\�LV�D�FULWLFDO�IDFWRU�IRU�VHUYLFH�ILUPV�WR�SRVLWLRQ�WKHPVHOYHV�VWURQJO\

LQ�D� FRPSHWLWLYH� HQYLURQPHQW��*URQURRV� �������GLVFXVVHG� WKH� 
WHFKQLFDO�TXDOLW\�RI

VHUYLFH� HQFRXQWHUV�� WKDW� LV�� ZKDW� LV� UHFHLYHG� E\� WKH� FXVWRPHU�� DQG� WKH� 
IXQFWLRQDO

TXDOLW\
�RI�WKH�SURFHVV��WKDW�LV��WKH�ZD\�LQ�ZKLFK�WKH�VHUYLFHV�DUH�GHOLYHUHG��LQ�UHODWLRQ

WR�VWDII��,W�ZDV�IRXQG�WKDW�D�FXVWRPHUV
�DVVHVVPHQW�RI�RYHUDOO�VHUYLFH�TXDOLW\�GHSHQGV

RQ� WKH� JDS� EHWZHHQ� H[SHFWDWLRQ� DQG� SHUFHSWLRQ� RI� DFWXDO� SHUIRUPDQFH� OHYHOV�

�3DUVXUDPDQ���������%ROWRQ�DQG�'UHZ��������GHYHORSHG�D�PRGHO�RI�KRZ�FXVWRPHUV

ZLWK�SULRU�H[SHULHQFHV�DQG�H[SHFWDWLRQV�DVVHVV� VHUYLFH�SHUIRUPDQFH� OHYHOV��RYHUDOO

VHUYLFH�TXDOLW\�DQG�VHUYLFH�YDOXHV��,W�ZDV�ODWHU�UHSRUWHG�WKDW�EHKDYLRXUDO�FRQVHTXHQFHV

RI�VHUYLFH�TXDOLW\�DFW�DV�LQWHUYHQLQJ�YDULDEOHV�EHWZHHQ�VHUYLFH�TXDOLWLHV�DQG�ILQDQFLDO

JDLQV� RU� ORVVHV� IURP� UHWHQWLRQ� RU� GHIHFWLRQ�� 6HUYLFH� TXDOLW\� LV� D� GHWHUPLQDQW� RI

ZKHWKHU�D�FXVWRPHU�XOWLPDWHO\�UHPDLQV�ZLWK�RU�GHIHFWV�IURP�DFFRPSDQ\���=HLWKDPO�HW

DO���������

5HVHDUFK�VWXGLHV�IRFXVHG�RQ�WKDW�SDUW�RI�UHWDLO�VHUYLFH�WKDW� LQYROYHV�GLUHFW

LQWHUDFWLYLW\�EHWZHHQ�WKH�VWRUH�DQG�WKH�FXVWRPHU�DQG�VXJJHVWHG�WKDW�WKH�UHFHQW�ZDYH

RI�VXSHUVWRUHV�KDV�XVKHUHG�LQ�D�QHZ�SDUDGLJP�RI�UHWDLO�VHUYLFH��L�H���RQH�ZLWK�HOHYDWHG

HPSKDVLV� RQ� VHOI�VHUYLFH� SULQFLSOHV�� �0HUULOHHV� DQG�0LOOHU�� ������� 6WHZDUW� ������

DGGUHVVHG� WKH� LVVXH� RI� VHUYLFH� GHVLJQ� VSHFLILFDOO\� WKDW� RI� GHVLJQLQJ� WKH� VHUYLFH

HQFRXQWHU�IRU� LPSURYHG�TXDOLW\��$URUD�DQG�9\DV��������H[DPLQHG�WKDW� WRGD\�VPDUW

UHWDLOHUV� FDQ� PDNH� DIIRUGDEOH� LPPHGLDWH� FKDQJHV�� \HW� UHDOL]H� YHU\� PHDQLQJIXO

LQFUHPHQWDO� JDLQV� LQ� HIIHFWLYH� VWRUH� SHUIRUPDQFH� IURP� WKH� EDFNURRP� RI� WKH� VWRUH

*DJDQGHHS�%DQJD� HW� DO�� �� ,QGLDQ�0DQDJHPHQW� 6WXGLHV� -RXUQDO� ��� ������� ����� � � � � � � � � � � � �



RSHUDWLRQ��:LWK�D�ODUJH�QXPEHU�RI�PDOOV�LQ�SLSHOLQH�LQ�,QGLD��RQH�RI�WKH�FULWLFDO�IDFWRUV

WKDW�ZLOO�JLYH�DQ�HGJH�WR�RQH�UHWDLOHU�FHQWHU�RYHU�WKH�RWKHUV�LV�WKH�ZD\�LW�LV�PDQDJHG�

�=DPPHU�� ������� 6WXDUW� ������� VXJJHVWHG� WKUHH� WKLQJV� IRU� UXQQLQJ� D� UHWDLO� VWRUH

HIILFLHQWO\�L�H���LPSURYLQJ�WKH�SURGXFW��LPSURYLQJ�WKH�VWRUH�DQG�LPSURYLQJ�WKH�VHUYLFH�

/DGKDUL� ������� LGHQWLILHG� WKH� NH\� FRQFHSWXDO� DQG� HPSLULFDO� LVVXHV� WKDW� VKRXOG� EH

FRQVLGHUHG� LQ� WKH�GHYHORSPHQW�RI�DOWHUQDWLYH� LQGXVWU\�VSHFLILF�PHDVXUHPHQW�VFDOHV

RI�VHUYLFH�TXDOLW\�

5(7$,/�6(59,&(�48$/,7<�6&$/(��5646�

7KH�5HWDLO� 6HUYLFH�4XDOLW\� 6FDOH� �5646�� LV� XVHG� WR�PHDVXUH� WKH� VHUYLFH

TXDOLW\� RI� D� UHWDLO� VWRUH�� �'KDERONDU� HW� DO��� ������� 7KH� VFDOH� KDV� KLJK� FRQVWUXFW

UHOLDELOLW\� DQG� YDOLGLW\� LQ� PHDVXULQJ� VHUYLFH� TXDOLW\� LQ� GHSDUWPHQW� VWRUHV�� 7KHVH

VHUYLFH�TXDOLW\�GLPHQVLRQV�DQG� WKHLU� VXE�GLPHQVLRQV�DUH� UDWHG�DW���SRLQW� VFDOH� IRU

H[SHFWDWLRQ�DQG�SHUFHSWLRQ��7KH�JDS� LQ�VHUYLFH�TXDOLW\�SHUWDLQLQJ� WR�VSHFLILF�DUHDV

LV� IRXQG� RXW� E\� ILQGLQJ� WKH� GLIIHUHQFHV� LQ� SHUFHSWLRQ� DQG� H[SHFWDWLRQ�

7KH� VHUYLFH�TXDOLW\� LV�PHDVXUHG�RQ� WKH� IROORZLQJ�SDUDPHWHUV� �

�� 3K\VLFDO�$VSHFWV� �� ,W� KDV� VL[� VXE�GLPHQVLRQV�� ,W� HQFRPSDVVHV� WKH

DSSHDUDQFH�RI� WKH�SK\VLFDO� IDFLOLWLHV�DQG� WKH�FRQYHQLHQFH�RIIHUHG� WR

WKH� FXVWRPHU� E\� WKH� OD\RXW� RI� WKH� SK\VLFDO� IDFLOLWLHV�

�� 5HOLDELOLW\���,W�KDV�ILYH�VXE�GLPHQVLRQV��&XVWRPHUV�YLHZ�UHOLDELOLW\�DV

D�FRPELQDWLRQ�RI�NHHSLQJ�SURPLVHV�

�� 3HUVRQDO�,QWHUDFWLRQ���,W�KDV�QLQH�VXE�GLPHQVLRQV��,W�HYDOXDWHV�ZKHWKHU

VWRUH� SHUVRQQHO� DUH� FRXUWHRXV�� KHOSIXO�� DQG� LQVSLUH� FRQILGHQFH

LQ�FXVWRPHUV�DQG�FDSWXUH�KRZ�FXVWRPHU� LV� WUHDWHG�E\� WKH�HPSOR\HH�

�� 3UREOHP� 6ROYLQJ� �� ,W� KDV� WKUHH� VXE�GLPHQVLRQV�� ,W� DGGUHVVHV� WKH

KDQGOLQJ� RI� UHWXUQV� DQG� H[FKDQJHV� DV�ZHOO� DV� RI� FRPSODLQWV�

�� 3ROLF\� �� ,W� KDV� ILYH� VXE�GLPHQVLRQV�� ,W� FDSWXUHV� DVSHFWV� RI� VHUYLFH

TXDOLW\� WKDW�DUH�GLUHFWO\� LQIOXHQFHG�E\�RUJDQL]DWLRQ�SROLF\�

2%-(&7,9(6�2)�7+(�678'<

*LYHQ�WKH�LQFUHDVLQJ�FRPSHWLWLRQ��UHWDLOHUV�FDQ�QR�ORQJHU�DIIRUG�WR�QHJOHFW

FXVWRPHU�VHUYLFH�LVVXHV��&RQVXPHUV�KDYH�EHFRPH�PRUH�VHOHFWLYH�LQ�WKHLU�FKRLFH�RI

VWRUHV�� 6PDOOHU� VWRUHV� SURYLGH�PRUH� SHUVRQDO� VHUYLFHV� EXW� ZLWK� LQDGHTXDWH� VWRFNV

DQG� IDFLOLWLHV�� D� FRQWUDVW� WR� WKH� ODUJHU� UHWDLOHUV� ZKLFK� DUH� VHHQ� DV� RIIHULQJ� EHWWHU

PHUFKDQGLVH�FKRLFH�DQG�SXEOLF�DPHQLWLHV�EXW�ZLWK�VWDQGDUGL]HG�DQG�QRQ�SHUVRQDOL]HG

VHUYLFHV��$V�VXSHUVWRUHV�RIIHU�VLPLODU�SURGXFWV�LQ�WKH�VWRUH��LPSURYLQJ�VHUYLFH�TXDOLW\

LV�VHHQ�DV�FULWLFDO�WR�HQVXUH�FXVWRPHU�OR\DOW\��3HUFHSWLRQ�RI�KLJK�VHUYLFH�TXDOLW\�DQG

�� � � � � � � � � �*DJDQGHHS�%DQJD� HW� DO�� �� ,QGLDQ�0DQDJHPHQW� 6WXGLHV� -RXUQDO� ��� ������� ����



KLJK� FXVWRPHU� VDWLVIDFWLRQ� JHQHUDOO\� OHDGV� WR� KLJKHU� OHYHOV� RI� SXUFKDVH� LQWHQWLRQV

DQG� UHSHDW�EX\LQJ�� �7KH�SUHVHQW� VWXG\�ZDV�XQGHUWDNHQ�ZLWK� WKH� IROORZLQJ�VSHFLILF

REMHFWLYH��

7R�HYDOXDWH�TXDOLW\�RI�VHUYLFH�RIIHUHG�E\�VHOHFWHG�IRRG�EDVHG�VXSHUVWRUHV

LQ�/XGKLDQD� FLW\�

5(6($5&+�0(7+2'2/2*<

$�UHVHDUFK�GHVLJQ�ZDV�IRUPXODWHG�ZKLFK�JXLGHG�WKH�FROOHFWLRQ�DQG�DQDO\VLV

RI� GDWD�� 7KH� SRSXODWLRQ� IRU� WKH� VWXG\� FRQVLVWV� RI� DOO� WKH� FXVWRPHUV� RI� IRRG�EDVHG

VXSHUVWRUHV� LQ�/XGKLDQD�FLW\��$�VDPSOH� VL]H�RI�����FXVWRPHUV�ZDV� VHOHFWHG�RQ� WKH

EDVLV�RI�4XRWD�VDPSOLQJ�WHFKQLTXH��,Q�WKH�ILUVW�VWDJH����IRRG�EDVHG�VXSHUVWRUHV�ZHUH

VHOHFWHG� RQ� MXGJPHQW� EDVLV�� 7KRVH� VWRUHV� ZKLFK� TXDOLILHG� WKH� GHILQLWLRQ� RI� IRRG�

EDVHG� VXSHUVWRUHV� ZHUH� VHOHFWHG� IRU� WKH� VWXG\�� )RRG�%DVHG� 6XSHUVWRUHV� DUH� ODUJH�

ORZ� FRVW�� ORZ�PDUJLQ�� KLJK� YROXPH�� VHOI�VHUYLFH� RSHUDWLRQV� GHVLJQHG� WR� PHHW� WKH

QHHGV�IRU�IRRG��JURFHULHV�DQG�RWKHU�QRQ�IRRG�LWHPV���3UDGKDQ����������(IIRUWV�ZHUH

PDGH�WR�VHOHFW�HDFK�UHWDLO�VWRUH�IURP�D�GLIIHUHQW�&RPSDQ\�&RUSRUDWH�*URXS��,Q�WKH

VHFRQG� VWDJH�� ��� FXVWRPHUV� IURP� HDFK� VWRUH� ZHUH� VHOHFWHG� RQ� FRQYHQLHQFH� EDVLV�

7KH�SULPDU\�GDWD�ZDV�FROOHFWHG�ZLWK�WKH�KHOS�RI�D�VWUXFWXUHG��QRQ�GLVJXLVHG

TXHVWLRQQDLUH��$Q�DGRSWHG�6HUYLFH�4XDOLW\�RI�5HWDLO�6WRUH�PRGHO�JLYHQ�E\�'DEKRONDU�

7KRUSH�DQG�5HQW]��'KDERONDU�HW�DO���������ZDV�XVHG�IRU�WKH�VWXG\��'DWD�ZDV�FROOHFWHG

UHODWLQJ� WR� YDULRXV� SDUDPHWHUV� RI� VHUYLFH� TXDOLW\� DVVHVVPHQW� RI� UHWDLO� VWRUHV� OLNH

SK\VLFDO�DVSHFWV�� UHOLDELOLW\��SHUVRQDO� LQWHUDFWLRQ��SUREOHP�VROYLQJ�DQG�VWRUH�SROLF\

RQ�PHUFKDQGLVH�TXDOLW\��SDUNLQJ��RSHUDWLRQ�KRXUV��FUHGLW�FDUGV�HWF��7KH�5HWDLO�6HUYLFH

4XDOLW\�6FDOH�UHTXLUHV�WKH�UHVSRQGHQW�WR�UDWH�WKH����LWHPV�RQ�VFDOH�IURP���WR���WZLFH�

)LUVW� WR� LQGLFDWH� WKHLU� H[SHFWDWLRQV� DQG� QH[W� WR� JLYH� WKHLU� SHUFHSWLRQ� RI� WKH� DFWXDO

VHUYLFH� SURYLGHG�� )XUWKHU�� WKH� GLIIHUHQFH� EHWZHHQ� WKH� FXVWRPHUV
� H[SHFWDWLRQ� DQG

SHUFHSWLRQ� RI� WKH� VHUYLFH� UHFHLYHG� JLYHV� WKH� VHUYLFH� TXDOLW\� JDS�

7KH� FROOHFWHG� GDWD�ZDV� WDEXODWHG� DQG� DQDO\]HG� XVLQJ� YDULRXV� VWDWLVWLFDO� WRROV� OLNH

SHUFHQWDJH��PHDQ�VFRUHV��VLQJOH�PHDQ�]�WHVW�DQG�WZR�PHDQV�]�WHVW��7ZR�PHDQV�]�WHVW

ZDV�XVHG�WR�WHVW�WKH�VLJQLILFDQFH�RI�GLIIHUHQFH�EHWZHHQ�WZR�SRSXODWLRQ�PHDQV�DW���

OHYHO�RI�VLJQLILFDQFH��]�YDOXH�ZDV�FDOFXODWHG�E\�WKH�IROORZLQJ�IRUPXOD�

:KHUH�

�
�DQG�

�
�GHQRWH�WKH�LQGHSHQGHQW�UDQGRP�VDPSOH�PHDQV�EDVHG

RQ� VL]H� Q
�
� DQG� Q

�
� UHVSHFWLYHO\�

�  � VWDQGDUG� GHYLDWLRQ

*DJDQGHHS�%DQJD� HW� DO�� �� ,QGLDQ�0DQDJHPHQW� 6WXGLHV� -RXUQDO� ��� ������� ����� � � � � � � � � � � � �



),1',1*6�2)�7+(�678'<

7KH� ILQGLQJV� RI� WKH� VWXG\� KDYH� EHHQ� GLVFXVVHG� EHORZ� �

'HPRJUDSKLF�3URILOH�RI�WKH�5HVSRQGHQWV

7KLV� VHFWLRQ� DQDO\VHV� WKH� GDWD� FROOHFWHG� IURP� WKH� UHVSRQGHQWV� UHODWLQJ� WR

GHPRJUDSKLF�DWWULEXWHV�L�H��DJH��JHQGHU��JURVV�DQQXDO�IDPLO\�LQFRPH�DQG�RFFXSDWLRQ�

7DEOH� �

'HPRJUDSKLF� 3URILOH� RI� 5HVSRQGHQWV

3DUDPHWHUV 1R�� RI� 5HVSRQGHQWV 3HUFHQWDJH� ���

*HQGHU

0DOH �� ��

)HPDOH ��� ��

7RWDO ��� ���

$JH� �LQ� \UV��

��� �� ��

����� �� ��

����� ��� ��

����� �� ���

!�� � ���

7RWDO ��� ���

*URVV�$QQXDO� )DPLO\� ,QFRPH� �5V�� LQ� /DFV�

�� � �

��� �� ��

��� �� ����

��� �� ����

!� �� ��

7RWDO ��� ���

2FFXSDWLRQ

6WXGHQW �� �

6HUYLFH �� ��

%XVLQHVVPHQ �� ��

3URIHVVLRQDO �� ��

5HWLUHG � �

7RWDO ��� ���

�� � � � � � � � � �*DJDQGHHS�%DQJD� HW� DO�� �� ,QGLDQ�0DQDJHPHQW� 6WXGLHV� -RXUQDO� ��� ������� ����



7DEOH���VKRZV�WKDW�����UHVSRQGHQWV�ZHUH�IHPDOHV�DQG�����ZHUH�PDOHV�DQG

����UHVSRQGHQWV�IDOO� LQ� WKH�DJH�JURXS�RI�������\HDUV��)XUWKHU��������UHVSRQGHQWV

KDYH�DQQXDO�IDPLO\�LQFRPH�EHWZHHQ�����ODFV�DQG�������KDYH�EHWZHHQ�����ODFV��7KH

WDEOH�DOVR�VKRZV�WKDW�����UHVSRQGHQWV�DUH�IURP�EXVLQHVV�IDPLO\�DQG�����DUH�IURP

VHUYLFH�IDPLO\��

)UHTXHQF\�RI�9LVLW�RI�5HVSRQGHQWV�WR�)RRG�EDVH�6XSHUVWRUHV

7KH� UHVSRQGHQWV� ZHUH� DVNHG� KRZ� RIWHQ� WKH\� VKRSSHG� DW� WKH� IRRG�EDVHG

VXSHUVWRUH�

0DMRULW\�RI� WKH� UHVSRQGHQWV� L�H������JR� IRU� VKRSSLQJ�RQFH�D� IRUWQLJKW� WR

IRRG�EDVHG�VXSHUVWRUHV�DQG�����UHVSRQGHQWV�JR�RQFH�D�ZHHN�DQG�����UHVSRQGHQWV

VKRS� RQFH� D�PRQWK��2QO\� ��� UHVSRQGHQWV� JR�PRUH� WKDQ� RQFH� D�ZHHN�

7DEOH� �

)UHTXHQF\� RI� 9LVLW� RI� 5HVSRQGHQWV� WR� )RRG�EDVHG� 6XSHUVWRUH

)UHTXHQF\� RI� 9LVLW 1R�� RI� 5HVSRQGHQW 3HUFHQWDJH

0RUH� WKDQ� RQFH� D� ZHHN �� �

2QFH� D�ZHHN �� ��

2QFH� D� IRUWQLJKW �� ��

2QFH� D�PRQWK �� ��

/HVV� WKDQ� RQFH� D�PRQWK �� �

7RWDO ��� ���

6RXUFH�RI�,QIRUPDWLRQ�DERXW�)RRG�EDVHG�6XSHUVWRUHV

5HVSRQGHQWV�ZHUH�DVNHG�DERXW�WKH�VRXUFH�IURP�ZKHUH�WKH\�FDPH�WR�NQRZ

DERXW� IRRG�EDVHG� VXSHUVWRUH�

7DEOH� �

6RXUFH� RI� ,QIRUPDWLRQ� DERXW� )RRG�EDVHG� 6XSHUVWRUHV

6RXUFH� RI� ,QIRUPDWLRQ 1R�� RI� 5HVSRQGHQW 3HUFHQWDJH

3ULQW� $GYHUWLVHPHQW

�1HZVSDSHU�� 3ULQWHG� PDWHULDO� �� ��

)ULHQGV� DQG�5HODWLYHV �� ��

+RDUGLQJV �� ��

%URDGFDVW�DGYHUWLVLQJ �� ��

7RWDO ��� ���

*DJDQGHHS�%DQJD� HW� DO�� �� ,QGLDQ�0DQDJHPHQW� 6WXGLHV� -RXUQDO� ��� ������� ����� � � � � � � � � � � � �



7DEOH���VKRZV�WKDW�PDMRULW\�RI�UHVSRQGHQWV�L�H������UHFHLYH�WKH�LQIRUPDWLRQ�DERXW

IRRG�EDVHG�VXSHUVWRUH�IURP�SULQW�DGYHUWLVLQJ������UHSOLHG�WKDW� WKH\�FRPH�WR�NQRZ

DERXW� WKH� IRRG�EDVHG� VXSHUVWRUH� IURP� WKHLU� IULHQGV� DQG� UHODWLYH� DQG� ���� JRW

LQIRUPDWLRQ�IURP�KRDUGLQJV�

)DFWRUV�$IIHFWLQJ�3UHIHUHQFH�RI�)RRG�EDVHG�6XSHUVWRUHV

7R� DVFHUWDLQ� WKH� DWWULEXWHV� ZKLFK� DUH� FRQVLGHUHG� PRUH� LPSRUWDQW� ZKLOH

FKRRVLQJ�IRRG�EDVHG�VXSHUVWRUH��WKH�UHVSRQGHQWV�ZHUH�DVNHG�WR�LQGLFDWH�WKH�DWWULEXWHV

ZKLFK�WKH\�FRQVLGHUHG�LPSRUWDQW�ZKLOH�VHOHFWLQJ�VXSHUVWRUH�RQ�D�VFDOH�IURP���WR��

ZKHUH� �� VWDQGV� OHDVW� LPSRUWDQW� DQG� �� VWDQGV�PRVW� LPSRUWDQW�

7DEOH� �

)DFWRUV�$IIHFWLQJ� 3UHIHUHQFH� IRU� )RRG�EDVHG� 6XSHUVWRUH� �1 ����

)DFWRUV 0HDQ� VFRUH 6WDQGDUG� 'HYLDWLRQ ]�YDOXH

&RQYHQLHQW�ORFDWLRQ ���� ���� �����

5HDVRQDEOH�SULFH ���� ���� �����

0RUH� FKRLFHV� RI� SURGXFW ���� ���� �����

9LVXDO�PHUFKDQGLVLQJ ���� ���� �����

*RRG�VWRUH� LPDJH ���� ���� ����

*RRG� VWRUH� GHVLJQ ���� ���� ����

&RQYHQLHQW�SDUNLQJ ���� ���� ����

,WV� SULYLOHJHV� WR� WKH� FDUGKROGHU ���� ���� �����

6LJQLILFDQW�DW���� OHYHO�RI� VLJQLILFDQFH� �]� WDEOH� ������

,W�ZDV� IRXQG� WKDW� WKH� IDFWRUV� FRQYHQLHQW� ORFDWLRQ� �������� UHDVRQDEOH�SULFH

�������DQG�PRUH�FKRLFH�RI�SURGXFW��������DUH�IRXQG�WR�DIIHFW�WKH�SUHIHUHQFH�RI�IRRG�

EDVHG� VXSHUVWRUH�ZKLOH�SULYLOHJH� WR� FDUG�KROGHU� ������� OHDVW� DIIHFWHG�SUHIHUHQFH�RI

IRRG�EDVHG� VXSHUVWRUH�� 6WDQGDUG� GHYLDWLRQ� IRU� JRRG� VWRUH� LPDJH� ZDV� IRXQG� WR� EH

WKH�KLJKHVW��������DQG�SULYLOHJH�WR�FDUG�KROGHU�ZDV�OHDVW���������7KH�]�YDOXHV�ZHUH

FDOFXODWHG�ZDV�WHVWHG�DW����VLJQLILFDQW�OHYHO��)RU�DOO�WKH�IDFWRUV��]�YDOXHV�ZHUH�IRXQG

WR�EH�VLJQLILFDQW�ZKLFK�PHDQV�WKDW�DOO�WKHVH�IDFWRUV�VLJQLILFDQWO\�DIIHFW�WKH�SUHIHUHQFH

RI� IRRG�EDVHG� VXSHUVWRUHV�

([SHQGLWXUH�RQ�(DFK�6KRSSLQJ�([SHULHQFH

5HVSRQGHQWV� ZHUH� DVNHG� DERXW� WKHLU� H[SHQGLWXUH� RQ� HDFK� VKRSSLQJ

H[SHULHQFH�

�� � � � � � � � � �*DJDQGHHS�%DQJD� HW� DO�� �� ,QGLDQ�0DQDJHPHQW� 6WXGLHV� -RXUQDO� ��� ������� ����



7DEOH���VKRZV�WKDW�����RI�UHVSRQGHQWV�VSHQW�ZLWKLQ�WKH�UDQJH�RI�5V�����

5V�����DQG�����UHVSRQGHQWV�VSHQW�OHVV�WKDQ�5V�����SHU�YLVLW��2QO\����UHVSRQGHQW

VSHQW�PRUH� WKDQ�5V������SHU�YLVLW�

6HUYLFH�4XDOLW\�$VVHVVPHQW�RI�6XSHUVWRUHV

6HUYLFH�4XDOLW\�RI�IRRG�EDVHG�VXSHUVWRUHV�ZDV�DVVHVVHG�RQ�ILYH�GLPHQVLRQV

RI�VHUYLFH�TXDOLW\�E\�XVLQJ�5HWDLO�6HUYLFH�4XDOLW\�6FDOH��'KDERONDU�HW�DO����������7KH

VHUYLFH� TXDOLW\� LV� PHDVXUHG� RQ� ILYH� GLPHQVLRQV� L�H�� SK\VLFDO� DVSHFWV�� UHOLDELOLW\�

SHUVRQDO�LQWHUDFWLRQ�SUREOHP�VROYLQJ�DQG�VWRUH�SROLF\��7KHVH�ILYH�GLPHQVLRQV�ZHUH

IXUWKHU� GLYLGHG� LQWR� VXE� GLPHQVLRQV� DV� JLYHQ� EHORZ�

3K\VLFDO�$VSHFWV

3K\VLFDO� DVSHFWV� UHIHU� WR� WKH� SK\VLFDO� DSSHDUDQFH� RI� VWRUH� DQG� OD\RXW

FRQYHQLHQFH�� 3K\VLFDO� HQYLURQPHQW� LV� RIWHQ� XVHG� DV� FXHV� RI� D� ILUP
V� FRPSHWHQFHV

DQG� TXDOLW\� E\� FRQVXPHUV� EHIRUH� D� SXUFKDVH�� 3K\VLFDO� HQYLURQPHQW� KDV� D� GHHS

LPSDFW�RQ�FXVWRPHUV
� SHUFHSWLRQ�RI� VHUYLFH�H[SHULHQFHV�

7KH� UHVSRQGHQWV� ZHUH� DVNHG� WR� UDWH� WKHLU� H[SHFWDWLRQ� DQG� SHUFHSWLRQ� RQ

VFDOH� RI� �� WR� ��ZKHUH��� VWDQGV� IRU� OHDVW� LPSRUWDQW� DQG��� DV�PRVW� LPSRUWDQW�

7DEOH� �

)UHTXHQF\� 'LVWULEXWLRQ� RI� ([SHQGLWXUH� RQ� HDFK� 6KRSSLQJ� ([SHULHQFH

([SHQGLWXUH�� YLVLW 1R�� RI� 5HVSRQGHQW 3HUFHQWDJH

/HVV� WKDQ� 5V��� �� � ��

5V����5V��� ��� � ��

5V����5V���� �� ��

0RUH� WKDQ� 5V���� �� �

7RWDO ��� ���

*DJDQGHHS�%DQJD� HW� DO�� �� ,QGLDQ�0DQDJHPHQW� 6WXGLHV� -RXUQDO� ��� ������� ����� � � � � � � � � � � � �



7DEOH� �

6HUYLFH� 4XDOLW\� *DS� IRU� WKH� 3K\VLFDO� $VSHFWV� �1 ����

6WDWHPHQWV� 5HODWLQJ� WR� WKH $FWXDO ([SHFWHG �3± ]�

'LPHQVLRQ� 3K\VLFDO� $VSHFWV 6HUYLFH 6HUYLFH� �(� (� YDOXH

5HFHLYHG� �3� 0HDQ

0HDQ� 6FRUH 6FRUH

7KLV� VWRUH� KDV�PRGHUQ�ORRNLQJ ���� ���� ����� �����

HTXLSPHQW� DQG� IL[WXUHV�

7KH� SK\VLFDO� IDFLOLWLHV� DW� WKLV ��� ���� ����� �����

VWRUH� DUH� YLVXDOO\� DSSHDOLQJ�

0DWHULDOV� DVVRFLDWHG� ZLWK� WKLV� VWRUH
V

VHUYLFH�DUH�YLVXDOO\�DSSHDOLQJ ���� ���� ����� �����

�VKRSSLQJ� EDJV�� FDWDORJV� HWF��

7KLV� VWRUH� KDV� FOHDQ�� DWWUDFWLYH�� DQG

FRQYHQLHQW� SXEOLF� DUHDV� �UHVW� URRPV� ���� ���� ���� �����

ILWWLQJ� URRPV�

7KH� VWRUH� OD\RXW� DW� WKLV� VWRUH

PDNHV� LW� HDV\� IRU� FXVWRPHUV� WR ���� ���� ����� �����

ILQG� ZKDW� WKH\� QHHG

7KH� VWRUH� OD\RXW� DW� WKLV� VWRUH� PDNHV

LW� HDV\� IRU� FXVWRPHUV� WR� PRYH� DURXQG ���� ���� ����� �����

LQ� WKH� VWRUH

2YHUDOO ���� ���� �����

6LJQLILFDQW�DW���� OHYHO�RI� VLJQLILFDQFH� �]� WDEOH� ������

)URP�WKH�7DEOH���LW�LV�FOHDU�WKDW�WKH�GLIIHUHQFH�EHWZHHQ�WKH�PHDQ�VFRUHV�IRU

H[SHFWDWLRQV�DQG�WKDW�IRU�DFWXDO�H[SHULHQFH�LV�WKH�OHDVW��������IRU�WKH�VWDWHPHQW�WKDW

VWRUH� KDV� FOHDQ�� DWWUDFWLYH�� DQG� FRQYHQLHQW� SXEOLF� DUHDV��7KH� JUHDWHVW� GLIIHUHQFH� ��

������KDV�FRPH�XS�IRU� WKH�VWDWHPHQW� WKDW�VWRUH�KDV�PRGHUQ�ORRNLQJ�HTXLSPHQW�DQG

IL[WXUHV��7KH�RYHUDOO�PHDQ�VFRUH�IRU�GLIIHUHQFH�IURP�WKH�SDUDPHWHU�
3K\VLFDO�$VSHFWV


FRPHV�RXW� WR�EH� �������7KH�QHJDWLYH� VLJQ� VKRZV� WKDW� H[SHFWDWLRQV� DUH�KLJKHU� WKDQ

SHUFHSWLRQ��$OO�WKH�FDOFXODWHG�]�YDOXHV�FRPH�RXW�WR�EH�JUHDWHU�WKDQ�]�YDOXH��������DW

���VLJQLILFDQFH�OHYHO��6R�LW�FDQ�EH�VDLG�WKDW�WKHUH�LV�D�VLJQLILFDQW�GLIIHUHQFH�EHWZHHQ

H[SHFWDWLRQV�DQG�DFWXDO�H[SHULHQFH�

5HOLDELOLW\

7KH�UHOLDELOLW\�GLPHQVLRQ�FRPSULVH�RI��SURPLVHV��DQG��GRLQJ�LW�ULJKW��VXE�

GLPHQVLRQV��%HVLGHV� IXOILOOLQJ�SURPLVH�DQG�SHUIRUPLQJ� WKH� ULJKW� VHUYLFH�DV�SDUW�RI

��� � � � � � � � � �*DJDQGHHS�%DQJD� HW� DO�� �� ,QGLDQ�0DQDJHPHQW� 6WXGLHV� -RXUQDO� ��� ������� ����



UHOLDELOLW\��WKH�DYDLODELOLW\�RI�PHUFKDQGLVH�LV�DOVR�DGGHG�DV�SDUW�RI�WKH��GRLQJ�LW�ULJKW�

VXE�GLPHQVLRQ�

7KH� UHVSRQGHQWV� ZHUH� DVNHG� WR� UDWH� WKHLU� H[SHFWDWLRQ� DQG� SHUFHSWLRQ� RQ

VFDOH� RI� �� WR� ��ZKHUH��� VWDQGV� IRU� OHDVW� LPSRUWDQW� DQG��� DV�PRVW� LPSRUWDQW�

)URP�7DEOH� �� LW� LV� FOHDU� WKDW� WKH� GLIIHUHQFH� EHWZHHQ� WKH�PHDQ� VFRUHV� IRU

H[SHFWDWLRQV� DQG� WKDW� IRU� DFWXDO� H[SHULHQFH� LV� WKH� OHDVW� �������� IRU� PHUFKDQGLVH

DYDLODELOLW\�� ,W� PHDQV� WKDW� FXVWRPHUV� JHW� WKH� PHUFKDQGLVH� ZKHQ� WKH\� ZDQW�� � 7KH

JUHDWHVW�GLIIHUHQFH���������KDV�FRPH�XS�IRU�WKH�VWRUH�SURPLVH�WR�GR�VRPHWKLQJ�E\�D

FHUWDLQ�WLPH��,W�VKRZV�WKDW�VWRUHV�DUH�QRW�DEOH�WR�NHHS�WKHLU�SURPLVH�WR�GR�VRPHWKLQJ

E\�FHUWDLQ�WLPH��7KH�RYHUDOO�PHDQ�VFRUH�IRU�GLIIHUHQFH�IURP�WKH�SDUDPHWHU�
5HOLDELOLW\


FRPHV�RXW�WR�EH��������1HJDWLYH�VLJQ�VKRZV�WKDW�H[SHFWDWLRQ�LV�KLJKHU�WKDQ�SHUFHSWLRQ

IRU� UHOLDELOLW\�� �$OO� WKH�FDOFXODWHG�]�YDOXHV�FRPH�RXW� WR�EH�JUHDWHU� WKDQ� WKH�]�YDOXH

�������DW����VLJQLILFDQFH�OHYHO��6R�LW�FDQ�EH�VDLG�WKDW�WKHUH�LV�D�VLJQLILFDQW�GLIIHUHQFH

EHWZHHQ�H[SHFWDWLRQV�DQG�DFWXDO� H[SHULHQFH�

3HUVRQDO�,QWHUDFWLRQ

3HUVRQDO�LQWHUDFWLRQ�PHDQV�WKDW�VWRUH�SHUVRQQHO�DUH�FRXUWHRXV��KHOSIXO��DQG

LQVSLUH�FRQILGHQFH�LQ�FXVWRPHUV��3HUVRQDO�LQWHUDFWLRQ�ZDV�VXEGLYLGHG�LQWR���VWDWHPHQWV

7DEOH� �

6HUYLFH� 4XDOLW\� *DS� IRU� WKH� 5HOLDELOLW\� � �1 ����

6WDWHPHQWV� 5HODWLQJ� WR� WKH $FWXDO ([SHFWHG �3± ]�

'LPHQVLRQ� 5HOLDELOLW\ 6HUYLFH 6HUYLFH� �(� (� YDOXH

5HFHLYHG� �3� 0HDQ

0HDQ� 6FRUH 6FRUH

:KHQ� WKLV� VWRUH� SURPLVHV� WR� GR

VRPHWKLQJ� E\� D� FHUWDLQ� WLPH�� LW�ZLOO ���� ���� ����� �����

GR� VR

7KLV� VWRUH� SURYLGHV� LWV� VHUYLFHV� DW� WKH

WLPH� LW� SURPLVHV� WR� GR� VR ���� ���� ����� �����

7KLV� VWRUH� SHUIRUPV� WKH� VHUYLFHV� ULJKW

WKH� ILUVW� WLPH ���� ���� ����� �����

7KLV� VWRUH�KDV�PHUFKDQGLVH�DYDLODEOH

ZKHQ� WKH� FXVWRPHUV� ZDQW� LW ���� ���� ����� �����

7KLV� VWRUH� LQVLVWV� RQ� HUURU�IUHH� VDOHV

WUDQVDFWLRQV� DQG� UHFRUG ���� ���� ����� ������

2YHUDOO ���� ���� �����

6LJQLILFDQW�DW���� OHYHO�RI� VLJQLILFDQFH� �]� WDEOH� ������
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ZKLFK�ZHUH� UDWHG�RQ�VFDOH� IURP��� WR��� IRU�H[SHFWDWLRQ�DQG�SHUFHSWLRQ�

7KH� UHVSRQGHQWV� ZHUH� DVNHG� WR� UDWH� WKHLU� H[SHFWDWLRQ� DQG� SHUFHSWLRQ� RQ

VFDOH� RI� �� WR� ��ZKHUH��� VWDQGV� IRU� OHDVW� LPSRUWDQW� DQG��� DV�PRVW� LPSRUWDQW�

7DEOH� �

6HUYLFH� 4XDOLW\� *DS� IRU� 3HUVRQDO� ,QWHUDFWLRQ� �1 ����

6WDWHPHQWV� 5HODWLQJ� WR� WKH $FWXDO ([SHFWHG �3± ]�

'LPHQVLRQ� 3HUVRQDO� ,QWHUDFWLRQ 6HUYLFH 6HUYLFH� �(� (� YDOXH

5HFHLYHG� �3� 0HDQ

0HDQ� 6FRUH 6FRUH

(PSOR\HHV� LQ� WKLV� VWRUH� KDYH� WKH

NQRZOHGJH� WR� DQVZHU� FXVWRPHUV
 ���� ���� ����� �����

TXHVWLRQV

7KH� EHKDYLRXU� RI� WKH� HPSOR\HHV� LQ� WKLV

VWRUH� LQVWLOOV� FRQILGHQFH� LQ� � FXVWRPHUV ���� ���� ����� �����

&XVWRPHUV� IHHO� VDIH� LQ� WKHLU

WUDQVDFWLRQV� ZLWK� WKLV� VWRUH ���� ���� ����� �����

(PSOR\HHV� LQ� WKLV� VWRUH� JLYH� SURPSW

VHUYLFH� WR� FXVWRPHUV ���� ���� ����� �����

(PSOR\HHV� LQ� WKLV� VWRUH� WHOO� FXVWRPHUV

H[DFWO\�ZKHQ� VHUYLFH�ZLOO� EH�SHUIRUPHG ���� ���� ����� �����

(PSOR\HHV� LQ� WKLV� VWRUH� DUH� QHYHU� WRR

EXV\� WR� UHVSRQG� WR� FXVWRPHU
V� UHTXHVWV ���� ���� ����� �����

7KLV� VWRUH� JLYHV� FXVWRPHUV� LQGLYLGXDO

DWWHQWLRQ ���� ���� ����� �����

(PSOR\HHV� LQ� WKLV� VWRUH� DUH� FRQVLVWHQWO\

FRXUWHRXV� ZLWK� FXVWRPHUV ���� ���� ����� �����

(PSOR\HHV� LQ� WKLV� VWRUH� WUHDW� FXVWRPHUV

FRXUWHRXVO\� RQ� WKH� WHOHSKRQH ���� ���� ����� �����

2YHUDOO ���� ���� �����

6LJQLILFDQW�DW���� OHYHO�RI� VLJQLILFDQFH� �]� WDEOH� ������

)URP�7DEOH� �� LW� LV� FOHDU� WKDW� WKH� GLIIHUHQFH� EHWZHHQ� WKH�PHDQ� VFRUHV� IRU

H[SHFWDWLRQV�DQG�WKDW�IRU�DFWXDO�H[SHULHQFH�LV�WKH�OHDVW���������IRU�WKH�VWDWHPHQW�WKDW

WKH� EHKDYLRXU� RI� WKH� HPSOR\HHV� LQ� WKLV� VWRUH� LQVWLOV� FRQILGHQFH� LQ� FXVWRPHUV�� 7KH

JUHDWHVW�GLIIHUHQFH���������KDV�FRPH�XS�IRU�WKH�VWDWHPHQW�WKDW�WKH�HPSOR\HHV�LQ�VWRUH

DUH� QHYHU� WRR� EXV\� WR� UHVSRQG� WR� FXVWRPHU
V� UHTXHVWV��7KH� RYHUDOO�PHDQ� VFRUH� IRU

GLIIHUHQFH�IURP�WKH�SDUDPHWHU� 
3HUVRQDO� ,QWHUDFWLRQ
�FRPHV�RXW� WR�EH��������$OO� WKH

��� � � � � � � � � �*DJDQGHHS�%DQJD� HW� DO�� �� ,QGLDQ�0DQDJHPHQW� 6WXGLHV� -RXUQDO� ��� ������� ����



FDOFXODWHG�]�YDOXHV�FRPH�RXW�WR�EH�JUHDWHU�WKDQ�WKH�]�YDOXH��������DW����VLJQLILFDQFH

OHYHO��6R� LW� FDQ�EH� VDLG� WKDW� WKHUH� LV� D� VLJQLILFDQW� GLIIHUHQFH�EHWZHHQ� H[SHFWDWLRQV

DQG�DFWXDO�H[SHULHQFH�

3UREOHP�6ROYLQJ

3UREOHP� VROYLQJ� LQFRUSRUDWHV� VWRUH
V� ZLOOLQJQHVV� WR� KDQGOH� UHWXUQV� DQG

H[FKDQJHV��VKRZV�D�VLQFHUH�LQWHUHVW� LQ�VROYLQJ�FXVWRPHUV
�SUREOHPV��DQG�DOVR�VWRUH

SHUVRQQHO
V�DELOLW\� WR�KDQGOH�FXVWRPHU�FRPSODLQWV�GLUHFWO\�DQG�LPPHGLDWHO\�

7KH� UHVSRQGHQWV� ZHUH� DVNHG� WR� UDWH� WKHLU� H[SHFWDWLRQ� DQG� SHUFHSWLRQ� RQ

VFDOH� RI� �� WR� ��ZKHUH��� VWDQGV� IRU� OHDVW� LPSRUWDQW� DQG��� DV�PRVW� LPSRUWDQW�

)URP� 7DEOH� �� LW� LV� FOHDU� WKDW� WKH� GLIIHUHQFH� EHWZHHQ� WKH� PHDQ� VFRUHV

IRU�H[SHFWDWLRQV�DQG� WKDW� IRU�DFWXDO�H[SHULHQFH� LV�TXLWH�KLJK�IRU�DOO� WKH�VWDWHPHQWV�

7KH�OHDVW�GLIIHUHQFH���������LV�IRU�WKH�VWDWHPHQW�WKDW�HPSOR\HHV�RI�VWRUH�DUH�DEOH�WR

KDQGOH�FXVWRPHU�FRPSODLQWV�GLUHFWO\�	�LPPHGLDWHO\��7KH�JUHDWHVW�GLIIHUHQFH��������

KDV�FRPH�XS� IRU� WKH� VWDWHPHQW� WKDW� VWRUH�ZLOOLQJO\�KDQGOHV� UHWXUQV�DQG�H[FKDQJHV�

7KH� RYHUDOO� PHDQ� VFRUH� IRU� GLIIHUHQFH� IURP� WKH� GLPHQVLRQ� 
3UREOHP� VROYLQJ


FRPHV�RXW�WR�EH�������ZKLFK�LV�YHU\�KLJK�RQ�D�VFDOH�RI����$OO�WKH�FDOFXODWHG�]�YDOXHV

FRPH�RXW�WR�EH�JUHDWHU�WKDQ�WKH�WDEOH�]�YDOXH��������DW����VLJQLILFDQFH�OHYHO��6R�LW

FDQ� EH� VDLG� WKDW� WKHUH� LV� D� VLJQLILFDQW� GLIIHUHQFH� EHWZHHQ� H[SHFWDWLRQV� DQG� DFWXDO

H[SHULHQFH�

7DEOH� �

6HUYLFH� 4XDOLW\� *DS� IRU� 3UREOHP� 6ROYLQJ� �1�  � ����

6WDWHPHQWV� 5HODWLQJ� WR� WKH $FWXDO ([SHFWHG �3± ]�

'LPHQVLRQ� 3UREOHP� 6ROYLQJ 6HUYLFH 6HUYLFH� �(� (� YDOXH

5HFHLYHG� �3� 0HDQ

0HDQ� 6FRUH 6FRUH

7KLV� VWRUH� ZLOOLQJO\� KDQGOHV� UHWXUQV

DQG�H[FKDQJHV ���� ���� ����� �����

:KHQ� D� FXVWRPHU� KDV� D� SUREOHP�� WKLV

VWRUH� VKRZV� D� VLQFHUH� LQWHUHVW� LQ ���� ���� ����� �����

VROYLQJ�LW

(PSOR\HHV� LQ� WKLV� VWRUH� DUH� DEOH� WR

KDQGOH� FXVWRPHU� FRPSODLQWV� GLUHFWO\ ���� ���� ����� �����

	�LPPHGLDWHO\

2YHUDOO ���� ���� �����

6LJQLILFDQW�DW���� OHYHO�RI� VLJQLILFDQFH� �]� WDEOH� ������
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6WRUH�3ROLF\

6WRUH�SROLF\�LQFOXGHV�KLJK�TXDOLW\�PHUFKDQGLVH��SDUNLQJ�IDFLOLWLHV��FRQYHQLHQW

RSHUDWLQJ� KRXUV�� DFFHSWDQFH� RI�PDMRU� FUHGLW� FDUGV�� DQG� VWRUH
V� RZQ� FUHGLW� FDUG�

7KH� UHVSRQGHQWV� ZHUH� DVNHG� WR� UDWH� WKHLU� H[SHFWDWLRQ� DQG� SHUFHSWLRQ� RQ

VFDOH� RI� �� WR� ��ZKHUH��� VWDQGV� IRU� OHDVW� LPSRUWDQW� DQG��� DV�PRVW� LPSRUWDQW�

7DEOH� ��

6HUYLFH� 4XDOLW\� *DS� IRU� 6WRUH� 3ROLF\� �1 ����

6WDWHPHQWV� 5HODWLQJ� WR� WKH $FWXDO ([SHFWHG �3± ]�

'LPHQVLRQ� 6WRUH� 3ROLF\ 6HUYLFH 6HUYLFH� �(� (� YDOXH

5HFHLYHG� �3� 0HDQ

0HDQ� 6FRUH 6FRUH

7KLV� VWRUH�RIIHUV�KLJK�TXDOLW\�PHUFKDQGLVH ���� ���� ����� �����

7KLV� VWRUH� SURYLGHV� SOHQW\� RI� FRQYHQLHQW ���� ���� ����� �����

SDUNLQJ� IRU� FXVWRPHUV

7KLV� VWRUH� KDV� RSHUDWLQJ� KRXUV ���� ���� ����� �����

FRQYHQLHQW� WR� DOO� WKHLU� FXVWRPHUV

7KLV� VWRUH� DFFHSWV� PRVW� PDMRU� FUHGLW ���� ���� ����� ����

FDUGV

7KLV� VWRUH� RIIHUV� LWV� RZQ� FUHGLW� FDUG ���� ���� ����� �����

2YHUDOO ���� ���� �����

6LJQLILFDQW�DW���� OHYHO�RI� VLJQLILFDQFH� �]� WDEOH� ������

)URP�7DEOH����LW�LV�FOHDU�WKDW�WKH�GLIIHUHQFH�EHWZHHQ�WKH�PHDQ�VFRUHV�IRU

H[SHFWDWLRQV�DQG�WKDW�IRU�DFWXDO�H[SHULHQFH�LV�WKH�OHDVW���������IRU�WKH�VWDWHPHQW�WKDW

VWRUH�DFFHSWV�PRVW�PDMRU�FUHGLW�FDUGV��7KH�JUHDWHVW�GLIIHUHQFH���������KDV�FRPH�XS

IRU�WKH�VWDWHPHQW�WKDW�VWRUH�RIIHUV�LWV�RZQ�FUHGLW�FDUG��7KH�RYHUDOO�PHDQ�VFRUH�IRU

GLIIHUHQFH�IURP�WKH�GLPHQVLRQ�
6WRUH�3ROLF\
�FRPHV�RXW�WR�EH��������ZKLFK�LV�KLJK

RQ�D�VFDOH�RI����$OO� WKH�FDOFXODWHG�]�YDOXHV�FRPH�RXW� WR�EH�JUHDWHU� WKDQ�WKH�WDEOH

]�YDOXH��������DW����VLJQLILFDQFH�OHYHO��6R�LW�FDQ�EH�VDLG�WKDW�WKHUH�LV�D�VLJQLILFDQW

GLIIHUHQFH�EHWZHHQ�H[SHFWDWLRQV�DQG�DFWXDO�H[SHULHQFH�

2YHUDOO�6HUYLFH�4XDOLW\�$VVHVVPHQW�RI�)RRG�EDVHG�6XSHUVWRUHV

2YHUDOO� DVVHVVPHQW� RI� VHUYLFH� TXDOLW\�ZDV� FDOFXODWHG� E\� FDOFXODWLQJ� WKH

JDS� EHWZHHQ� H[SHFWDWLRQV� DQG� SHUFHSWLRQV� RI� ILYH� GLPHQVLRQV� RI� VHUYLFH� TXDOLW\

L�H�� SK\VLFDO� DVSHFWV�� UHOLDELOLW\�� SHUVRQDO� LQWHUDFWLRQ�� SUREOHP� VROYLQJ� DQG� VWRUH

SROLF\�
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7KH� UHVSRQGHQWV�ZHUH�DVNHG� WR� UDWH� WKHLU� H[SHFWDWLRQ�DQG�SHUFHSWLRQ�RQ� VFDOH�RI

�� WR� ��ZKHUH� �� VWDQGV� IRU� OHDVW� LPSRUWDQW� DQG��� DV�PRVW� LPSRUWDQW�

7DEOH� ��

2YHUDOO� $VVHVVPHQW� RI� 6HUYLFH� 4XDOLW\� RI� )RRG�EDVHG� 6XSHUVWRUHV� �1 ����

'LPHQVLRQV $FWXDO� 6HUYLFH ([SHFWHG 5646 5DQN

5HFHLYHG� �3� 6HUYLFH� �(� 6FRUH

0HDQ� 6FRUH 0HDQ� 6FRUH �3±(�

3K\VLFDO� DVSHFWV ���� ���� ����� 9

5HOLDELOLW\ ���� ���� ����� ,,,

3HUVRQDO� LQWHUDFWLRQ ���� ���� ����� ,9

3UREOHP�VROYLQJ ���� ���� ����� ,

6WRUH� SROLF\ ���� ���� ����� ,,

� � � � � � � � � � � � 7KH� RYHUDOO� JDS� IRU� HDFK� GLPHQVLRQ� FRPHV� RXW� WR� EH� QHJDWLYH�ZKLFK

VKRZV�WKDW�H[SHFWDWLRQ�IRU�HDFK�VHUYLFH�GLPHQVLRQ�LV�KLJKHU�WKDQ�SHUFHSWLRQ��0HDQ

DQDO\VLV�LV�GRQH�ZKLFK�VKRZV�WKDW�PD[LPXP�JDS�EHWZHHQ�SHUFHSWLRQ�DQG�H[SHFWDWLRQ

LV���������IRU�SUREOHP�VROYLQJ�ZKLOH�OHDVW�JDS�ZDV���������IRU�SK\VLFDO�DVSHFWV��7KLV

VKRZV� WKDW� WKH�VWRUHV�PXVW�FRQFHQWUDWH�RQ� UHGXFLQJ� WKH�JDS�EHWZHHQ�H[SHFWDWLRQ

DQG� SHUFHSWLRQ� LQ� WKH� GLPHQVLRQ� SUREOHP� VROYLQJ�� VWRUH� SROLF\� DQG� SHUVRQDO

LQWHUDFWLRQ��&RPSDULQJ� WKH� SHUFHLYHG� SHUIRUPDQFH� DQG� H[SHFWDWLRQ� OHYHO� UHYHDOV

WKDW�WKH�SHUFHLYHG�SHUIRUPDQFH�RQ�DOO�GLPHQVLRQV�IHOO�VKRUW�RI�WKHLU�H[SHFWDWLRQV�

7KLV� LQGLFDWHV� WKDW� WKH� VHUYLFH� TXDOLW\� RIIHUHG� GLG� QRW� PHHW� WKHLU� FXVWRPHUV


H[SHFWDWLRQV� RQ� DOO� DVSHFWV�

&21&/86,21

7KHUH�LV�D�ERRP�LQ�WKH�UHWDLO�LQGXVWU\��$�QXPEHU�RI�UHWDLO�VWRUHV�DUH�FRPLQJ

XS� LQ�DOO�PDMRU� FLWLHV�� ,W� LV�RQH�RI� WKH� ODUJHVW� VHFWRUV� LQ� WKH�JOREDO� HFRQRP\�DQG

LV�JRLQJ� WKURXJK�D� WUDQVLWLRQ�SKDVH� LQ� ,QGLD��7RGD\�FXVWRPHUV�KDYH�EHFRPH�YHU\

LQWHOOLJHQW�DQG�KH�LV�QRW�UHDG\�WR�FRPSURPLVH�RQ�TXDOLW\��7KHUHIRUH��TXDOLW\�VHUYLFH

KDV�EHFRPH�D�VRXUFH�RI�FRPSHWLWLYH�DGYDQWDJH�DQG�LQFUHDVLQJO\�LPSRUWDQW�ZHDSRQ

LQ� EXVLQHVV� VXUYLYDO�� 7KXV�� LW� LV� LPSRUWDQW� WR� DVVHVV� WKH� VHUYLFH� TXDOLW\� RI� UHWDLO

VWRUHV�� 7KH� VWXG\� UHYHDOHG� WKDW� WKH� VHUYLFH� TXDOLW\� RIIHUHG� GLG� QRW� PHHW� WKH

FXVWRPHUV
� H[SHFWDWLRQV�RQ�PRVW� DVSHFWV��7KH�PD[LPXP�JDS�EHWZHHQ�SHUFHSWLRQ

DQG�H[SHFWDWLRQ�ZDV� �������� IRU�SUREOHP�VROYLQJ�ZKLOH� OHDVW�JDS�ZDV� �������� IRU

SK\VLFDO�DVSHFWV��6R�WKHUH�LV�QHHG�IRU�LPSURYLQJ�VHUYLFH�TXDOLW\�E\�FRQFHQWUDWLQJ

RQ� UHGXFLQJ� WKH� JDS� EHWZHHQ� H[SHFWDWLRQ� DQG� SHUFHSWLRQ� LQ� WKH� GLPHQVLRQV�

SUREOHP� VROYLQJ�� VWRUH� SROLF\� DQG� SHUVRQDO� LQWHUDFWLRQ�

*DJDQGHHS�%DQJD� HW� DO�� �� ,QGLDQ�0DQDJHPHQW� 6WXGLHV� -RXUQDO� ��� ������� ����� � � � � � � � � � � � ��



5HIHUHQFHV

$URUD�� 6��� DQG� 9\DV�� 0�� �������� ,7� #� 2UJDQLVHG� 5HWDLO� 0DQDJHPHQW�� ,QGLDQ� -RXUQDO� RI

0DUNHWLQJ��9RO�� ���� SS�� �������

%ROWRQ�� 5��� DQG� 'UHZ� �������� $� 0XOWLVWDJH� 0RGHO� RI� &XVWRPHUV
� $VVHVVPHQW� RI� 6HUYLFH

4XDOLW\� DQG� 9DOXHV�� -RXUQDO� RI� � &RQVXPHU� 5HVHDUFK�� ���� SS�� �������

'KDERONDU��3��$���7KRUSH��'�� ,��� DQG�5HQW]�� -��2�� ��������$�0HDVXUH�RI�6HUYLFH�4XDOLW\� IRU

5HWDLO�6WRUHV���6FDOH�'HYHORSPHQW�DQG�9DOLGDWLRQ��-RXUQDO�RI�WKH�$FDGHP\�RI�0DUNHWLQJ

6FLHQFH��9RO�� ���� SS�� �����

*URQURRV�� &�� ��������$� 6HUYLFH� 4XDOLW\�0RGHO� DQG� ,WV� 0DUNHWLQJ� ,PSOLFDWLRQV��(XURSHDQ

-RXUQDO� RI�0DUNHWLQJ�� 9RO�� ���� SS�� ������

/DGKDUL��5����������$OWHUQDWLYH�0HDVXUHV�RI�6HUYLFH�4XDOLW\��$�5HYLHZ�-RXUQDO�RI�0DQDJLQJ

6HUYLFH�4XDOLW\��9RO�� ���� SS�� ������

0DXU\D��.��.����������6HUYLFH�4XDOLW\�$VVHVVPHQW�RI�)RRG�EDVHG�6XSHUVWRUHV�DQG�,QIOXHQFH

RI� 6HUYLFH� 4XDOLW\� RQ� 3XUFKDVH� ,QWHQWLRQ� RI� &XVWRPHUV�� 0�%�$�� 7KHVLV�� 3XQMDE

$JULFXOWXUDO�8QLYHUVLW\��/XGKLDQD��,QGLD�

0HUULOHHV��%���DQG�0LOOHU��'����������6XSHUVWRUH�,QWHUDFWLYLW\���$�1HZ�6HOI�VHUYLFH�3DUDGLJP

RI�5HWDLO� 6HUYLFH"�� ,QWHUQDWLRQDO� -RXUQDO� RI� 5HWDLOLQJ�	�'LVWULEXWLRQ�0DQDJHPHQW�

9RO�� ���� SS�� ��������

3DUVXUDPDQ�� $�� �������� $� &RQFHSWXDO� 0RGHO� RI� 6HUYLFH� 4XDOLW\� DQG� ,WV� ,PSOLFDWLRQV� IRU

)XWXUH� 5HVHDUFK�� -RXUQDO� RI�0DUNHWLQJ�� 9RO�� ���� SS�� ������

3UDGKDQ�� 6�� ��QG�� ��������5HWDLOLQJ�0DQDJHPHQW�� SS�� ������� 7DWD�0F*UDZ�+LOO� &RPSDQ\

/LPLWHG��1HZ�'HOKL�

6WHZDUW��'��0����������3LHFLQJ�7RJHWKHU�6HUYLFH�4XDOLW\���$�)UDPHZRUN�IRU�5REXVW�6HUYLFH�

-RXUQDO� RI� 3URGXFWLRQ�0DQDJHPHQW��9RO�� ���� SS�� ��������

6WXDUW�� 5�� �������� %DFN� LQ� )DVKLRQ� �� 5HYLYLQJ� D� %ULWLVK� ,FRQ�� +DUYDUG� %XVLQHVV� 5HYLHZ�

9RO�� ���� SS�� ������

=DPPHU�� 3�� �������� (IIHFWLYH� 0DOO� 0DQDJHPHQW� �� 7KH� &ULWLFDO� 6XFFHVV� )DFWRU� IRU� 0DOOV

7RGD\�� ,QGXVWULDO� -RXUQDO� RI� 0DUNHWLQJ�� 9RO�� ���� SS�� ������

=HLWKDPO��9��$���%HUU\��/��/���DQG�3DUVXUDPDQ��$�� ��������7KH�%HKDYLRUDO�&RQVHTXHQFHV�RI

6HUYLFH�4XDOLW\�� -RXUQDO� RI� �0DUNHWLQJ��9RO�� ���� SS�� ������
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