
�� sŽů͘�Ϯϳ�EŽ͘�ϭ͕��Ɖƌŝů�ϮϬϮϬ 

0LO\DUGL��HW�DO� 

�ŝƚĞƌŝŵĂ�ϮϮ�:Ƶůŝ�ϮϬϭϵ͕��ŝƌĞǀŝƐŝ��ϭϯ�DĂƌĞƚ�ϮϬϮϬ͕��ŝƚĞƌŝŵĂ�ƵŶƚƵŬ�ĚŝƉƵďůŝŬĂƐŝŬĂŶ�ϭϰ��Ɖƌŝů�ϮϬϮϬ 
�ŽƉǇƌŝŐŚƚ������ϮϬϮϬ��ŝƚĞƌďŝƚŬĂŶ�ŽůĞŚ�:ƵƌŶĂů�dĞŬŶŝŬ�^ŝƉŝů�/d�͕�/^^E�Ϭϴϱϯ-ϮϵϴϮ͕��K/͗�ϭϬ͘ϱϲϭϰͬũƚƐ͘ϮϬϮϬ͘Ϯϳ͘ϭ͘ϱ 

&RQVWUXFWLRQ�3HUIRUPDQFH�$QDO\VLV�LQ�WKH�3URMHFW�'HOLYHU\�RI����������������������
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&LYLO�(QJLQHHULQJ�0DVWHU�3URJUDP��%DQGXQJ�,QVWLWXWH�RI�7HFKQRORJ\ 

(-PDLO��URL�PLO\DUGL#VWXGHQW�LWE�DF�LG 

5HLQL�'��:LUDKDGLNXVXPDK 
&LYLO�(QJLQHHULQJ�0DVWHU�3URJUDP��%DQGXQJ�,QVWLWXWH�RI�7HFKQRORJ\ 

0XKDPDG�$EGXK 
&LYLO�(QJLQHHULQJ�0DVWHU�3URJUDP��%DQGXQJ�,QVWLWXWH�RI�7HFKQRORJ\ 

%XGL�+��6LUHJDU 
&LYLO�(QJLQHHULQJ�0DVWHU�3URJUDP��%DQGXQJ�,QVWLWXWH�RI�7HFKQRORJ\ 

/^^E�Ϭϴϱϯ-ϮϵϴϮ Ğ/^^E�Ϯϱϰϵ-Ϯϲϱϵ 

$EVWUDFW 

333� VFKHPH� KDV� VWLPXODWH� LQFUHDVLQJ� WKH� YROXPH� RI� LQIUDVWUXFWXUH� GHYHORSPHQW� LQ� ,QGRQHVLD� IURP� WKH� SHULRG� RI�
����� DQG� SODQQHG� XQWLO� ������ZKHUH� WKH� WROO� URDG� EXVLQHVV� LV� FDUULHG� RXW� E\� EXVLQHVV� HQWLWLHV�ZLWK� D� FRQFHVVLRQ�
SHULRG�� ,Q� WKH� 333� VFKHPH�� YDULRXV� YDULDEOHV� QHHG� WR� EH� FRQVLGHUHG�� LQFOXGLQJ� SURMHFW� FRVW�� SURMHFW� FRPSOH[LW\��
VWURQJ�SXEOLF�VXSSRUW��DQG�SHUIRUPDQFH�LQGLFDWRUV�LQ�HDFK�SKDVH�RI�WROO�URDG�FRQFHVVLRQ��7KH�FRQVWUXFWLRQ�SKDVH�LQ�
WKH� 333� VFKHPH� LQ� ,QGRQHVLD� LV� WKH� UHVSRQVLELOLW\� RI� WKH� EXVLQHVV� HQWLW\� UHJXODWHG� LQ� 33� 1R�� ��� RI� ������
'HWHUPLQDWLRQ�RI�SURMHFW�GHOLYHU\�RQ�WROO�URDG�FRQVWUXFWLRQ�SURMHFWV�LV�D�VWUDWHJ\�RI�WKH�EXVLQHVV�HQWLW\�WR�FRQWURO�WKH�
SHUIRUPDQFH�RI�WKH�WROO�URDG�FRQVWUXFWLRQ�SURMHFW�LW�PDQDJHV��,Q�WKH�FRPSOH[LW\�RI�WKH�YDULDEOHV�LQ�333��D�YDULDEOH�
SDWWHUQ�ZLWK�SURMHFW�GHOLYHU\�LV�QHHGHG�WR�ILQG�DQ�HIIHFWLYH�VWUDWHJ\�LQ�DFKLHYLQJ�JRRG�FRQVWUXFWLRQ�SHUIRUPDQFH��7KH�
SXUSRVH� RI� WKLV� VWXG\� LV� WR� LGHQWLI\� SDWWHUQV� RI� DFKLHYHPHQW� RI� FRQVWUXFWLRQ�SHUIRUPDQFH� RQ� YDULDWLRQV� LQ�SURMHFW�
GHOLYHU\�LQ�WKH�WROO�URDG�333�VFKHPH��7KH�DQDO\WLFDO�DSSURDFK�4&$��4XDOLWDWLYH�&RPSDUDWLYH�$QDO\VLV�� LV� WDNHQ��
ZLWK����%8-7�FDVH�VWXGLHV�LQ���WROO�URDG�QHWZRUNV�LQ�,QGRQHVLD��)URP�WKH�UHVXOWV�RI�WKH�VWXG\��WZR�SURMHFW�GHOLYHULHV��
GHVLJQ-ELG-EXLOG�DQG�GHVLJQ�	�EXLOG��ZHUH�LGHQWLILHG��ZKLFK�LGHQWLILHG�WKDW�SURMHFW�GHOLYHU\�YDULDWLRQV�GLG�QRW�KDYH�D�
VWURQJ�LQIOXHQFH�RQ�WKH�SHUIRUPDQFH�RI�WROO�URDG�FRQVWUXFWLRQ�SURMHFWV��ZKHUH�RWKHU�WROO�URDG�333�FRQFHVVLRQ��VXFK�
DV�EXVLQHVV�VFKHPH��SURMHFW�PDQDJHPHQW�PDWXULW\��FRQVWUXFWLRQ�FRVW��OHQJWK�RI�URDG��FRUSRUDWLRQ�UHODWLRQ�EHWZHHQ�
EXVLQHVV�HQWLWLHV�DQG�FRQWUDFWRU�FRQWUDFWRU
V�ILQDQFLDO�VFKHPH��DQG�ODQG�DFTXLVLWLRQ�VFKHPH�YDULDEOHV�ZKLFK�LV�PRUH�
SRZHUIXO� 

.H\ZRUGV��3URMHFW�GHOLYHU\��SHUIRUPDQFH��FRQVWUXFWLRQ�SURMHFW��WROO�URDG��TXDOLWDWLYH�FRPSDUDWLYH�DQDO\VLV 

$EVWUDN 

0HQLQJNDWQ\D�YROXPH�SHPEDQJXQDQ�LQIUDVWUXNWXU�GL�,QGRQHVLD�SDGD�SHULRGH������GDQ�GLUHQFDQDNDQ�KLQJJD�WDKXQ�
�����GLGRURQJ�GHQJDQ�VNHPD�.3%8��GLPDQD�SHQJXVDKDDQ� MDODQ� WRO�GLODNXNDQ�EDGDQ�XVDKD�GHQJDQ� WLPEDO�EDOLN�
VXDWX� PDVD� NRQVHVL�� 'DODP� VNHPD� .3%8�� EHUEDJDL� YDULDEHO� SHUOX� GLSHUKDWLNDQ�� GLDQWDUDQ\D� ELD\D� SUR\HN��
NRPSOHNVLWDV�SUR\HN��GXNXQJDQ�SXEOLN�\DQJ�NXDW��KLQJJD�LQGLNDWRU�NLQHUMD�SDGD�VHWLDS�IDVH�SHQJXVDKDDQ�MDODQ�WRO��
)DVH� NRQVWUXNVL� SDGD� VNHPD�.3%8� GL� ,QGRQHVLD�� PHQMDGL� WDQJJXQJ� MDZDE� EDGDQ� XVDKD� \DQJ� GLDWXU� GDODP� 33�
1R���� 7DKXQ� ������ 3HQHQWXDQ� SURMHFW� GHOLYHU\� SDGD� SUR\HN� NRQVWUXNVL� MDODQ� WRO� PHQMDGL� VWUDWHJL� EDGDQ� XVDKD�
PHQJHQGDOLNDQ�NLQHUMD�SUR\HN�NRVQWUXNVL�MDODQ�WRO�\DQJ�GLNHORODQ\D��'HQJDQ�NRPSOHNVLWDV�YDULDEHO�GDODP�.3%8��
GLSHUOXNDQ� SROD� YDULDEHO� GHQJDQ� SURMHFW� GHOLYHU\� DJDU� GLWHPXNDQ� VWUDWHJL� \DQJ� HIHNWLI� GDODP� PHQFDSDL� NLQHUMD�
NRQVWUXNVL� \DQJ� EDLN�� 7XMXDQ� GDUL� SHQHOLWLDQ� LQL� DGDODK� PHQJLGHQWLILNDVL� SROD� FDSDLDQ� NLQHUMD� NRQVWUXNVL� SDGD�
YDULDVL� SURMHFW� GHOLYHU\�GL� VNHPD�.3%8� MDODQ� WRO��3HQGHNDWDQ�DQDOLVLV� \DQJ�GLODNXNDQ�DGDODK�4&$� �4XDOLWDWLYH�
&RPSDUDWLYH�$QDO\VLV��� GHQJDQ� ��� VWXGL� NDVXV�%8-7� GL� �� MDULQJDQ� MDODQ� WRO� GL� ,QGRQHVLD��'DUL� KDVLO� SHQHOLWLDQ��
GLLGHQWLILNDVL� EDKZD� YDULDVL� SURMHFW� GHOLYHU\� WLGDN� EHUSHQJDUXK� VHFDUD� NXDW� WHUKDGDS� FDSDLDQ� NLQHUMD� SUR\HN�
NRQVWUXNVL�MDODQ�WRO��.LQHUMD�NRQVWUXNVL�MDODQ�WRO�OHELK�NXDW�GLSHQJDUXKL�ROHK�YDULDEHO-YDULDEHO�SHQJXVDKDDQ�.3%8�
MDODQ�WRO�ODLQQ\D��\DLWX�VNHPD�SHQJXVDKDDQ��PDWXULWDV�PDQDMHPHQ�SUR\HN��ELD\D�NRQVWUXNVL��SDQMDQJ�MDODQ��VNHPD�
ILQDQVLDO�NRQWUDNWRU��KXEXQJDQ�NRUSRUDVL�%8-7-NRUSRUDVL��GDQ�VNHPD�SHQJDGDDQ�WDQDK� 
 
.DWD-NDWD�.XQFL��3URMHFW�GHOLYHU\��NLQHUMD��SUR\HN�NRQVWUXNVL��MDODQ�WRO��TXDOLWDWLYH�FRPSDUDWLYH�DQDO\VLV� 
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���,QWURGXFWLRQ 

7ROO� URDGV� DUH� RQH� RI� WKH� LQIUDVWUXFWXUHV� WKDW� GULYH�
HFRQRPLF� JURZWK�� 7KH� ,QGRQHVLDQ�*RYHUQPHQW�� IURP�
����� XQWLO� ������ SULRULWL]HG� WROO� URDG� LQIUDVWUXFWXUH�
GHYHORSPHQW��7KH�UHDOL]DWLRQ�RI�WROO�URDG�GHYHORSPHQW�
LQ� ,QGRQHVLD� LQ� WKH� ����-����� SHULRG� LQFUHDVHG�
VLJQLILFDQWO\� FRPSDUHG� WR� WKH� SUHYLRXV� \HDUV� DQG� LV�
SODQQHG�WR�FRQWLQXH�XQWLO������DFFRUGLQJ�WR�%3-7�GDWD�
LQ� )LJXUH� ��� 7KH� VLJQLILFDQW� LQFUHDVH� LQ� WROO� URDG�
GHYHORSPHQW�LQ�,QGRQHVLD�FDQQRW�EH�VHSDUDWHG�IURP�WKH�
UROH� RI� EXVLQHVV� LQYHVWPHQW� WKURXJK� WKH� 333� �3XEOLF-
3ULYDWH�3DUWQHUVKLS��VFKHPH�UHJXODWHG�LQ�/DZ�QR�����RI�
������,Q�PDQDJLQJ�WROO�URDGV��WKH�JRYHUQPHQW�WKURXJK�
WKH� 7ROO� 5RDG� 5HJXODWRU\� $JHQF\�%3-7� HQFRXUDJHV�
LQYHVWPHQW� LQ� WKH� WROO� URDG� VHFWRU� VR� WKDW� WKH�
GHYHORSPHQW� RI� WKH� WROO� URDG�QHWZRUN� FDQ� EH� UHDOL]HG�
PRUH�TXLFNO\��+RZHYHU�� LQ� WKH� LPSOHPHQWDWLRQ�RI� WKH�
333� WKDW� KDV� EHHQ� GRQH�� WKHUH� DUH� ��� WROO� URDGV�
UHFRUGHG� WKDW� DUH�PDQDJHG�E\����7ROO�5RDG�%XVLQHVV�
(QWLWLHV�%8-7� ZLWK� GLYHUVH� FRPSDQ\� EDFNJURXQGV�
�%3-7�� ������� %HVLGHV� 37�� -DVD� 0DUJD� DV� WKH� ROGHVW�
WROO� URDG� RSHUDWRU� LQ� ,QGRQHVLD�� YDULRXV� 62(�
FRPSDQLHV� IURP� WKH� FRQVWUXFWLRQ� VHFWRU�� UHJLRQDOO\-
RZQHG� HQWHUSULVHV�� WR� QRQ-FRQVWUXFWLRQ� FRPSDQLHV�
EHFRPH� WKH� ODUJHVW� VKDUHKROGHUV� DV� VKRZQ� E\� WKH� WROO�
URDG� PDQDJHPHQW� EXVLQHVV� SURILOH� GDWD� LQ� WKH�
FRQVWUXFWLRQ�SKDVH�LQ������LQ�)LJXUH��� 

,Q� WKH� 333� VFKHPH�� YDULRXV� YDULDEOHV� QHHG� WR� EH�
FRQVLGHUHG��)HGHUDO�+LJKZD\�$GPLQLVWUDWLRQ��)+:$��

)LJXUH���'DWD�RQ�WROO�URDGV�RSHUDWLQJ�LQ�,QGRQHVLD��������
�%3-7�������DQG������ 

)LJXUH���3URILOH�RI�WROO�URDG�EXVLQHVV�LQ�WKH�FRQVWUXFWLRQ�
SKDVH�LQ�������%3-7������� 

������� LGHQWLILHG� FKDUDFWHULVWLF� IDFWRUV� RI� WROO� URDG�
SURMHFWV�WKDW�DUH�LPSRUWDQW�WR�QRWH�LQ�WKH�333�VFKHPH��
QDPHO\� WKH� FRQVWUXFWLRQ� FRVW�� SURMHFW� FRPSOH[LW\��
VWURQJ� SXEOLF� VXSSRUW�� DQG� VRXUFH� RI� LQFRPH�� 7KH�
FRQVWUXFWLRQ�SKDVH�QHHGV�VSHFLDO�DWWHQWLRQ�EHFDXVH�LW�LV�
WKH� ELJJHVW� WKUHDW� LQ� WKH� 333� VFKHPH�� EHFDXVH� LW� FDQ�
UDLVH�WKH�ULVN�RI�DGGLWLRQDO�LQYHVWPHQW�FRVWV�LQ�WKH�IRUP�
RI� XQH[SHFWHG� FRQVWUXFWLRQ� FRVWV� �3ULFH� ZDWHU� KRXVH�
&RRSHUV� $GYLVRU\� 6�S�$��� ������� 0HDQZKLOH�� WKH�
:RUOG� %DQN� ������� LGHQWLILHG� WKH� LPSRUWDQFH� RI�
SHUIRUPDQFH�LQGLFDWRUV�LQ�HDFK�SKDVH��IURP�WKH�IXQGLQJ�
SHUIRUPDQFH� LQGLFDWRU� WR� WKH� RSHUDWLQJ� SHUIRUPDQFH�
LQGLFDWRU�� LQ� WKH� WROO� URDG� 333� VFKHPH� FRQFHVVLRQ�� ,Q�
SUDFWLFH�� WKH� SHUIRUPDQFH� RI� WROO� URDG� FRQVWUXFWLRQ�
SURMHFWV� ZLWK� WKH� 333� VFKHPH� KDV� VHYHUDO� SUREOHPV��
LQFOXGLQJ� SURMHFW� GHOD\V�� FRQVWUXFWLRQ� DFFLGHQWV�� DQG�
WKH�FRQVWUXFWLRQ�TXDOLW\�DFKLHYHPHQW�WKDW�KDV�QRW�EHHQ�
DFKLHYHG�SURSHUO\���7LUWR���������.RQWDQ���������'HWLN�
)LQDQFH�� �������� 7KH� FRQVWUXFWLRQ� SKDVH� LQ� WKH� 333�
VFKHPH�LV� WKH�IXOO� UHVSRQVLELOLW\�RI� WKH�EXVLQHVV�HQWLW\�
UHJXODWHG� LQ� WKH� *RYHUQPHQW� 5HJXODWLRQ� 1R�� ��� RI�
����� FRQFHUQLQJ� WROO� URDGV�� 7KH� GHWHUPLQDWLRQ� RI�
SURMHFW� GHOLYHU\� LQ� WROO� URDG� FRQVWUXFWLRQ� SURMHFWV� KDV�
EHFRPH� RQH� RI� WKH� VWUDWHJLHV� E\� EXVLQHVV� HQWLWLHV� WR�
FRQWURO� WKH� SHUIRUPDQFH� RI� WROO� URDG� FRQVWUXFWLRQ�
SURMHFWV� WKDW� WKH\� PDQDJH�� .RSSLQHQ� 	� /DKGHQSHUl�
������� LGHQWLILHG� WKDW� SURMHFW� GHOLYHU\� DIIHFWV� WKH�
FRQVWUXFWLRQ� SHUIRUPDQFH�� 2I� FRXUVH�� ZLWK� WKH�
FRPSOH[LW\�RI� YDULDEOHV� LQ� WKH�333��D�YDULDEOH�SDWWHUQ�
ZLWK�SURMHFW� GHOLYHU\� LV� QHFHVVDU\� LQ�RUGHU� WR� ILQG� WKH�
PRVW�HIIHFWLYH�VWUDWHJ\�LQ�DFKLHYLQJ�JRRG�FRQVWUXFWLRQ�
SHUIRUPDQFH� IRU� WKH�FRQVWUXFWLRQ�SURJUHVV�QRZ�DQG� LQ�
WKH�IXWXUH��,Q�WKLV�UHVHDUFK��D�FDVH�VWXG\�ZDV�FDUULHG�RXW�
RQ� ��� WROO� URDG� 333� VFKHPH� SURMHFWV� WKDW� DLPHG� DW�
REWDLQLQJ�D�SDWWHUQ�RI�WROO�URDG�FRQFHVVLRQ�YDULDEOHV�LQ�
UHODWLRQ� WR� SURMHFW� GHOLYHU\� RQ� FRQVWUXFWLRQ�
SHUIRUPDQFH� 

���/LWHUDWXUH�5HYLHZ 

����&RQFHVVLRQ�DQG�WROO�URDG�SURMHFW�GHOLYHU\ 

333��3XEOLF�SULYDWH�3DUWQHUVKLS��VFKHPH�LV�RQH�RI�WROO�
URDG�FRQFHVVLRQ�VFKHPHV��7KH�333�VFKHPH�HQFRXUDJHV�
LQIUDVWUXFWXUH�GHYHORSPHQW�ZLWK�KLJK�FRVWV�DQG�OLPLWHG�
EXGJHW�RI�D�FRXQWU\�E\�XVLQJ�WKH�WROO�URDG�PDQDJHPHQW�
DQG� IXQGLQJ� VFKHPH� E\� LQYROYLQJ� SULYDWH� SDUWLHV�
�3ULFHZDWHUKRXVH&RRSHUV�$GYLVRU\�6�S�$����������7KH�
WROO� URDG� 333� VFKHPH� LV� JHQHUDOO\� FDUULHG� RXW� E\� D�
EXVLQHVV� HQWLW\�� %XVLQHVV� HQWLWLHV� DUH� LQ� WKH� SULPH�
SRVLWLRQ� LQ� WKH� WROO� URDG� FRQFHVVLRQ� FRQWUDFW� QHWZRUN�
LQYROYLQJ� WKH� JRYHUQPHQW�� LQYHVWRUV�� SODQQHUV��
FRQWUDFWRUV�� RSHUDWRUV� DQG� URDG� XVHUV�� DV� VKRZQ� LQ�
)LJXUH��� 

7ROO� URDG� 333� VFKHPH� FRQFHVVLRQV� LQ� ,QGRQHVLD� DUH�
UHJXODWHG�LQ�/DZ�QR�����RI������FRQFHUQLQJ�URDGV�DQG�
*RYHUQPHQW� 5HJXODWLRQ� 1R�� ��� RI� ����� FRQFHUQLQJ�
WROO�URDGV��7KH�333�VFKHPH�LV�GLYLGHG�LQWR�VHYHUDO�VXE-
VFKHPHV� WKDW� DUH� GHWHUPLQHG� EDVHG� RQ� DQ� DQDO\VLV� RI�
HFRQRPLF� IHDVLELOLW\�� ILQDQFLDO� IHDVLELOLW\�� DQG� WKH�
SXUSRVH�RI�GHYHORSLQJ�DQ�DUHD��DV�VKRZQ�LQ�)LJXUH����
*HQHUDOO\��WKHUH�DUH���333�VXE-VFKHPHV��QDPHO\�%27��
6-%27�� DQG� 62(� DVVLJQPHQWV� LQYROYLQJ� EXVLQHVV�

'DWD�RQ�7ROO�5RDG�&RQVWUXFWLRQ�LQ�,QGRQHVLD 
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5HDOL]DWLRQ�RI�7ROO�
5RDG�2SHUDWLRQV 

7ROO�5RDG�
&RQVWUXFWLRQ�7DUJHW 

,QYHVWRU�SURILOH�RI�WKH�7ROO�5RDG�%XVLQHVV�(QWLW\��
LQ�WKH�FRQVWUXFWLRQ�SKDVH�RI����� 

3ULYDWH-RZQHG�
%XVLQHVV�(QWLW\ 

��� 

5HJLRQDO�RZQHG�
HQWHUSULVHV 

�� 

6WDWH-RZQHG�
FRQVWUXFWLRQ�
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��� 
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)LJXUH����333�VFKHPH�EXVLQHVV�HQWLW\�FRQWUDFW�QHWZRUN��
�(QJHO��)LVFKHU��	�*DOHWRYLF������� 

)LJXUH����)ORZFKDUW�IRU�WKH�HVWDEOLVKPHQW�RI�WROO�URDG�SURMHFW�FRQFHVVLRQ�VFKHPHV�LQ�,QGRQHVLD��%3-7������� 

HQWLWLHV� WKDW� DUH� GHWHUPLQHG� EDVHG� RQ� HFRQRPLF� DQG�
ILQDQFLDO�IHDVLELOLW\� 

,Q�WKH�SUDFWLFH�LQ�,QGRQHVLD��7ROO�5RDG�%XVLQHVV�(QWLWLHV�
�%DGDQ� 8VDKD� -DODQ� 7RO�%8-7�� DUH� GRPLQDWHG� E\� D�
VXEVLGLDU\� RU� KDYLQJ� D� FRUSRUDWH� UHODWLRQVKLS� ZLWK�
FRQVWUXFWLRQ� FRQWUDFWRU� FRPSDQLHV�� ZKLFK� KDYH� QR�
H[SHULHQFH� LQ� WKH� WROO� URDG� EXVLQHVV�� ,W� LV� LQWHUHVWLQJ� WR�
IXUWKHU�LQYHVWLJDWH�WKH�HIIHFW�RI�WKH�FRUSRUDWH�UHODWLRQVKLS�
EHWZHHQ�%8-7�DQG�WKH�LPSOHPHQWLQJ�FRQWUDFWRU��EHDULQJ�
LQ�PLQG�WKDW�WKH�FRQVWUXFWLRQ�SURMHFW�LV�FDUULHG�RXW�E\�WKH�
LPSOHPHQWLQJ� FRQWUDFWRU�ZKR�KDV� D� SRVLWLRQ� DV� D� SDUHQW�
HQWLW\�� WR� VHH� WKH�HIIHFW�RI�FRRUGLQDWLRQ�RI� WKH�FRUSRUDWH�
UHODWLRQVKLS�RQ�FRQVWUXFWLRQ�SHUIRUPDQFH� 

0HDQZKLOH�� WKH� SURMHFW� GHOLYHU\� RI� WROO� URDG� SURMHFWV� LQ�
,QGRQHVLD�LVQ¶W�VSHFLDOO\�UHJXODWHG��EDVHG�RQ�*RYHUQPHQW�
5HJXODWLRQ� QR�� ��� RI� ������ WKH� FRQVWUXFWLRQ� SKDVH� LV�
HQWLUHO\�WKH�GHFLVLRQ�RI�WKH�%8-7�EXVLQHVV�FRPSDQ\�ZLWK�
FRQVLGHUDWLRQ�RI�TXDOLW\��HIILFLHQF\�DQG�EHQHILWV��DV�ZHOO�
DV�WKH�IXQFWLRQ�RI�WKH�WROO�URDG��.RSSLQHQ�	�/DKGHQSHUl�
�������LQ�WKHLU�UHVHDUFK�IRXQG�WKDW�SURMHFW�GHOLYHU\�RI�WROO�

URDG�SURMHFWV�LV�YHU\�FORVHO\�UHODWHG�WR�WKH�SHUIRUPDQFH�
RI� FRQVWUXFWLRQ� SURMHFWV�� ZKHUH� WKH� YDULDWLRQ� RI�
DGYDQFHG� �FROODERUDWLYH�� SURMHFW� GHOLYHU\� SURYLGHV�
EHWWHU� FRQVWUXFWLRQ� SURMHFW� SHUIRUPDQFH�� VR� WKDW� WKLV�
VWXG\�� LQ� DGGLWLRQ� WR� UHYLHZLQJ� WKH� SURMHFW� GHOLYHU\�
V\VWHP�DW� WKH� WROO� URDG�SURMHFW� OHYHO��DOVR�UHYLHZHG� WKH�
WROO� URDG� 333� VFKHPH� FRQFHVVLRQ� LQ� UHODWLRQ� WR�
FRQVWUXFWLRQ�SURMHFW�SHUIRUPDQFH� 

����&RQVWUXFWLRQ�SURMHFW�SHUIRUPDQFH 

$V�D� ILQGLQJ� IURP��:RUOG�%DQN�������� WKDW�SHUIRUPDQFH�
LQGLFDWRUV� DUH� DQ� LPSRUWDQW� IDFWRU� LQ� WKH� 333� VFKHPH��
WKH� SHUIRUPDQFH� LQ� WKH� FRQVWUXFWLRQ� SKDVH� LV� DOVR�
LPSRUWDQW� LQ� D� WROO� URDG� FRQVWUXFWLRQ� SURMHFW��
&RQVWUXFWLRQ� SURMHFW� SHUIRUPDQFH� PHDVXUHPHQWV� DUH�
QHHGHG� WR� UHIOHFW� WKH� QHHGV� DQG� H[SHFWDWLRQV� RI� DOO�
VWDNHKROGHUV��EXW� WKH�SHUIRUPDQFH�RI� VWDNHKROGHUV�DOVR�
QHHGV�WR�EH�PHDVXUHG�GXULQJ�WKH�SURMHFW�SKDVH�WR�HQVXUH�
WKHUH�DUH�QR�FRQIOLFWV��GLVSXWHV��DQG�EODPLQJ�V\QGURPHV�
GXULQJ�WKH�SURMHFW�FRPSOHWLRQ�VWDJH��$�6��3LOODL���������
7DNLP�	�$NLQWR\H��������LGHQWLILHG�LQGLFDWRUV�WKDW�DUH�
LPSRUWDQW� WR� QRWH� LQ� D� FRQVWUXFWLRQ� SURMHFW� IURP� WKH�
UHVXOWV� RI� WKH� VWXG\� RI� OLWHUDWXUH� IURP� VRPH� SUHYLRXV�
UHVHDUFKHV�� DPRQJ� WKHP� DUH� FXVWRPHU� VDWLVIDFWLRQ��
TXDOLW\��SURGXFWLYLW\��SURILWDELOLW\��ILQDQFLDO��FRVW��WLPH��
RFFXSDWLRQDO� KHDOWK� DQG� VDIHW\� �2+6��� DQG�
HQYLURQPHQW� 

7R�PHDVXUH� WKH�SHUIRUPDQFH�RI�D�FRQVWUXFWLRQ�SURMHFW��
D� PHDVXUHPHQW� LQVWUXPHQW� WKDW� FDQ� PHDVXUH�
SHUIRUPDQFH� LQGLFDWRUV� RI� D� FRQVWUXFWLRQ� SURMHFW� LV�
QHHGHG��1DVVDU� �������GHYHORSHG�DQ� LQWHJUDWHG�V\VWHP�
RI� SHUIRUPDQFH� PHDVXUHPHQW� LQ� FRQVWUXFWLRQ� SURMHFWV�
FRQVLVWLQJ� RI� LQGLFDWRUV� RI� FRVW�� WLPH�� SD\PHQW��
SURILWDELOLW\�� 2+6�� TXDOLW\�� SURMHFW� WHDP� VDWLVIDFWLRQ��
DQG� FXVWRPHU� VDWLVIDFWLRQ�� 7KH� FRQVWUXFWLRQ� SURMHFW�
SHUIRUPDQFH� PHDVXUHPHQW� V\VWHP� LV� PHDVXUHG�
TXDQWLWDWLYHO\�� 7KH� TXDQWLWDWLYH� PHDVXUHPHQW� RI� WKH�
SHUIRUPDQFH�RI�D�FRQVWUXFWLRQ�SURMHFW�LV�PHDVXUHG�LQ�D�
SHUIRUPDQFH� LQGH[�ZLWK� FHUWDLQ� FDOFXODWLRQV�� 6FKHGXOH�

*RYHUQPHQW� 
�%3-7� 

3ODQQLQJ�
&RQVXOWDQW 

-RE�
FRQWUDFW 

&DSLWDO�
LQYHVWPHQW 

6HUYLFH�
FRQWUDFW 

2	0�
&RQWUDFWRU 

,PSOHPHQWLQJ�
FRQWUDFWRU 

7ROO�5RDG�
%XVLQHVV�(QWLWLHV 

 
&RQVWUXFWL
RQ�FRQWUDFW 

)ORZFKDUW�IRU�WKH�(VWDEOLVKPHQW�RI�7ROO�5RDG�3URMHFW�&RQFHVVLRQ�6FKHPHV�LQ�,QGRQHVLD 

6WDUW 

,V�LW�D�3ULRULW\�
SURMHFW�

LQFOXGHG�LQ�WKH�
JHQHUDO�SODQ" 

)LQDQFLDOO\�
DQG�

(FRQRPLFDO

(FRQRPLFDOO\�
IHDVLEOH��
PDUJLQDO�
ILQDQFLDO�

7KH�VFDOH�RI�
WKH�SURMHFW�LV�
VWLOO�DWWUDFWLYH�
WR�WKH�SULYDWH�

5HTXLUHG�IRU�
UHJLRQDO�

GHYHORSPHQW 

6WDWH�%XGJHW�
$YDLODELOLW\ 

3ULRULW\�
3URMHFW�

$JUHHPHQW 

1R 

<HV 

1R 1R 1R 1R 

<HV <HV <HV <HV <HV 

%801� 
$VVLJQPHQW 

&RQVWUXFWLRQ�
&RQWUDFW 
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)LJXUH����3URMHFW�PDQDJHPHQW�PDWXULW\�PRGHO�����������������
�*UDQW�	�3HQQ\SDFNHU������� 

3HUIRUPDQFH� ,QGH[� �63,�� LV� XVHG� WR� PHDVXUH� SURMHFW�
FRVW�HIILFLHQF\�XVLQJ� WKH�HDUQ�YDOXH�FRQFHSW��3D\PHQW�
3HUIRUPDQFH� ,QGH[� �%3,�� LV� XVHG� WR� PHDVXUH� WKH�
HIILFLHQF\�RI�ELOOLQJ�WR�WKH�RZQHU�ZKLFK�ZLOO�GHWHUPLQH�
WKH�FDVK�IORZ�RZQHG�E\�WKH�FRQWUDFWRU�WR�ZRUN�RQ�WKH�
SURMHFW�� DVVXPLQJ� WKH� FRQWUDFW
V� SD\PHQW� PHWKRG� LV�
OXPS�VXP��7KH�2+6�SHUIRUPDQFH� LQGH[��6),�� LV�XVHG�
WR� PHDVXUH� WKH� RFFXSDWLRQDO� KHDOWK� DQG� VDIHW\�
SHUIRUPDQFH� ZLWK� WKH� WLPH� ORVV� DSSURDFK� RQ� WKH�
SURMHFW��7KH�7HDP�6DWLVIDFWLRQ� ,QGH[� �76,�� LV�XVHG� WR�
PHDVXUH� WKH� VDWLVIDFWLRQ� RI� WKH� SURMHFW� WHDP��
GHWHUPLQHG� E\� DQ� DVVHVVPHQW� IURP� SURMHFW� WHDP�
PHPEHUV�LQYROYHG�LQ�WKH�DUHDV�RI�FRQFHUQ��0HDQZKLOH��
WKH�&OLHQW�6DWLVIDFWLRQ�,QGH[��&6,��LV�XVHG�WR�PHDVXUH�
WKH� VDWLVIDFWLRQ� RI� WKH� FOLHQW�� GHWHUPLQHG� E\� DQ�
DVVHVVPHQW� E\� WKH� FOLHQW� RQ� WKH� FRQWUDFWRU� WHDP� IRU�
DFKLHYHPHQWV� LQ� WKH� DUHDV� RI� FRQFHUQ�� )URP� WKH�
SHUIRUPDQFH� LQGH[�� WKHUH� DUH� �� SHUIRUPDQFH� UDWLQJ�
FDWHJRULHV� �$�� %�� &�� '�� DQG� )��� ZKHUH� WKH� UDWLQJ�
LQGLFDWRU� IRU� HDFK� FDWHJRU\� LV�� $� IRU� �DZHVRPH�
SHUIRUPDQFH���%� IRU� �H[FHHGLQJ� WKH� WDUJHW���&� IRU� �LQ�
WKH� WDUJHW�� �� '� IRU� �EHORZ� WDUJHW��� DQG� )� IRU� �SRRU�
SHUIRUPDQFH�� 

,Q�WKLV�VWXG\��WKH�SHUIRUPDQFH�RI�WROO�URDG�FRQVWUXFWLRQ�
SURMHFWV� ZDV� PHDVXUHG� E\� DGRSWLQJ� WKH� 1DVVDU�
DVVHVVPHQW� V\VWHP� �������� )URP� WKH� SUHOLPLQDU\�
UHVHDUFK�� WKHUH� ZHUH� VHYHUDO� SHUIRUPDQFH� LQGLFDWRUV�
WKDW�FRXOG�QRW�EH�PHDVXUHG�GXH�WR�OLPLWHG�GDWD�DFFHVV��
VR� WKH� SHUIRUPDQFH� LQGLFDWRUV� DGRSWHG� LQ� WKLV� VWXG\�
ZHUH� WKH� SHUIRUPDQFH� RI� VFKHGXOH�� SD\PHQW�� 2+6��
TXDOLW\�� FOLHQW� VDWLVIDFWLRQ�� � DQG� SURMHFW� WHDP�
VDWLVIDFWLRQ�� 0HDQZKLOH�� LQ� WKLV� VWXG\�� WKHUH� ZDV� DQ�
(QYLURQPHQWDO� 3HUIRUPDQFH� ,QGH[� �(3,�� ZKLFK� ZDV�
DVVHVVHG� EDVHG� RQ� %8-7
V� HQYLURQPHQWDO� LPSDFW�
PLWLJDWLRQ�LQGLFDWRUV� 

����3URMHFW�PDQDJHPHQW�PDWXULW\ 

3URMHFW� PDQDJHPHQW� PDWXULW\� LV� DQ� LQGLFDWRU� RI� WKH�
H[WHQW�WR�ZKLFK�D�VSHFLILF�SURFHVV�LV�H[SOLFLWO\�GHILQHG��
PDQDJHG�� PHDVXUHG�� FRQWUROOHG� DQG� LWV� HIIHFWLYHQHVV��
ZKHUH� WKH� SURMHFW� PDQDJHPHQW� PDWXULW\� VKRZV� WKH�
SRWHQWLDO�JURZWK�RI�FDSDELOLWLHV��LQGLFDWHV�WKH�ZHDOWK�RI�
WKH� RUJDQL]DWLRQ� SURFHVV� �SURMHFW� PDQDJHPHQW��� DQG�
VKRZV�WKH�FRQVLVWHQF\�RI�WKH�LPSOHPHQWDWLRQ�RI�SURMHFW�
PDQDJHPHQW� LQ� SURMHFWV� RZQHG� E\� DQ� RUJDQL]DWLRQ�
�3DXON�� HW� DO��� ������� 0HDQZKLOH�� RQ� LWV� UHODWLRQVKLS�
ZLWK� FRQVWUXFWLRQ� SHUIRUPDQFH�� 30� 6ROXWLRQ� �������
LGHQWLILHG� WKDW� WKH�PRUH�PDWXUH� DQ� RUJDQL]DWLRQ� LQ� LWV�
SURMHFW�PDQDJHPHQW��WKH�PRUH�OLNHO\�LW�LV�WR�DFKLHYH�LWV�
SURMHFW� REMHFWLYHV� VXFFHVVIXOO\�� 7KLV� VKRZV� WKH�
UHODWLRQVKLS� RI� SURMHFW� PDQDJHPHQW� PDWXULW\� ZKLFK�
DOVR�LOOXVWUDWHV�WKH�PDWXULW\�RI�D�%8-7�LQ�PDQDJLQJ�LWV�
WROO� URDG� FRQVWUXFWLRQ� SURMHFWV� WR� WKH� DFKLHYHG�
SHUIRUPDQFH�RI�FRQVWUXFWLRQ�SURMHFWV� 

7KHUH� DUH� PDQ\� PRGHOV� IRU� PHDVXULQJ� SURMHFW�
PDQDJHPHQW� PDWXULW\�� 7KLV� VWXG\� XVHG� WKH� FRPELQHG�
DGRSWLRQ� RI� WKH� 6ROXWLRQ� 0DWXULW\� PRGHO� DQG� ,06,�
3URMHFW� 0DQDJHPHQW� $VVHVVPHQW� 0RGHO� �+ROPHV� 	�
:DOVK���������ZKHUH�WKH�30�6ROXWLRQ�PRGHO�KDV�EHHQ�
ZLGHO\� XVHG� LQ� JHQHUDO�� DQG� WKH� ,06,�PRGHO� LQFOXGHV�
LQGLFDWRUV� WKDW�FDQ�EH�JHQHUDOO\�XQGHUVWRRG�E\�SURMHFW�
PDQDJHPHQW�SUDFWLWLRQHUV��0DWXULW\�PHDVXUHPHQW�ZDV�

GRQH� E\� UHYLHZLQJ� �� PDQDJHPHQW� DUHDV� ZLWK� ��
PDWXULW\� OHYHOV� WR� JHW� WKH� WRWDO� YDOXH� RI� SURMHFW�
PDQDJHPHQW�PDWXULW\��DV�VKRZQ�LQ�)LJXUH��� 

����&KDUDFWHULVWLFV�RI�WROO�URDG�SURMHFWV 

)HGHUDO� +LJKZD\� $GPLQLVWUDWLRQ� �)+:$�� �������
LGHQWLILHG���FKDUDFWHULVWLFV�RI�WROO�URDG�SURMHFWV�WKDW�DUH�
LPSRUWDQW�WR�QRWH�UHODWHG��LGHQWLILHG���FKDUDFWHULVWLFV�RI�
WROO�URDG�SURMHFWV�WKDW�QHHG�WR�EH�FRQVLGHUHG�LQ�UHODWLRQ�
WR� WKH� RSHUDWLRQ� RI� WROO� URDG� LQIUDVWUXFWXUH� ZLWK� 333�
VFKHPH��QDPHO\� WKH�SURMHFW�YDOXH��SURMHFW�FRPSOH[LW\��
VWURQJ� SXEOLF� VXSSRUW�� VRXUFHV� RI� LQFRPH�� DQG� WKH�
HQYLURQPHQWDO� SHUPLW� SURFHVV�� 0HDQZKLOH�� 0DKDPLG�
������� VWDWHG� VHYHUDO� IDFWRUV� WKDW� DIIHFW� WKH� FRVW�
GHYLDWLRQ� LQ� WKH� FRQVWUXFWLRQ� RI� VHTXHQWLDO� URDGV� LQ�
WHUPV�RI�WKH�OHYHO�RI�LQIOXHQFH��QDPHO\�WKH�SURMHFW�VL]H�
�URDG� OHQJWK�DQG�ZLGWK��� WKH�VXLWDELOLW\�RI� WKH�VRLO�DQG�
URFNV�RI�WKH�SURMHFW��WKH�SURMHFW�VRLO�FRQGLWLRQ��DQG�WKH�
VRLO� DQG� URFN� FRQVWUXFWDELOLW\� FRQGLWLRQ� DW� WKH� SURMHFW�
VLWH�� 

2QH�VWURQJ�SXEOLF�VXSSRUW�LQGLFDWRU�LQ�WKH�333�VFKHPH�
LV� WKH� ODQG� DFTXLVLWLRQ� SURFHVV�� ZKLFK� LQFOXGHV�
KDQGOLQJ�ODQG�DFTXLVLWLRQ�IXQGLQJ��/LQGVD\���������7KH�
WROO� URDG� ODQG� DFTXLVLWLRQ� VFKHPH� LQ� ,QGRQHVLD� LV�
UHJXODWHG� LQ� /DZ� QR�� �� RI� ������ ZKHUH� WKH� ODQG�
DFTXLVLWLRQ� ILQDQFLQJ� VFKHPH� LV� UHJXODWHG� LQ� )LQDQFH�
0LQLVWHU� 5HJXODWLRQ� 1R����30.���������� ,Q� )LQDQFH�
0LQLVWHU�5HJXODWLRQ�1R����30.����������7KHUH�DUH���
ODQG� DFTXLVLWLRQ� VFKHPHV�� QDPHO\� WKH� GLUHFW�
FRPSHQVDWLRQ� VFKHPH� E\� WKH� JRYHUQPHQW�� DQG� WKH�
EDLORXW� VFKHPH� E\� %8-7�� ,Q� WKH� GLUHFW� FRPSHQVDWLRQ�
VFKHPH�� WKHUH�DUH�FRQVWUDLQWV� RQ� WKH� OLPLWDWLRQV�RI� WKH�
JRYHUQPHQW�EXGJHW��ZKLOH�LQ�WKH�EDLORXW�VFKHPH��WKHUH�
LV� D�SUREOHP�ZKHUH�%8-7�PXVW�EHDU� WKH�GLIIHUHQFH� LQ�
ORDQ� LQWHUHVW� DJDLQVW� WKH� FRVW� RI� IXQG� IURP� WKH�
JRYHUQPHQW� UHLPEXUVHPHQW�� UDQJLQJ� IURP� ���-�����
�1REHO�	�/DUDVDWL�������� 

,Q� WKH� FRQVWUXFWLRQ� SKDVH�� LQ� DGGLWLRQ� WR� ODQG�
DFTXLVLWLRQ� IXQGLQJ�� DQRWKHU� WKLQJ� WR� FRQVLGHU� LV�
FRQWUDFWRU� IXQGLQJ�� $OIHQ�� HW� DO�� ������� FRQGXFWHG� D�
VWXG\� RQ� LQQRYDWLRQ� LQ� SURMHFW� IXQGLQJ� DV� RQH� RI� WKH�

3URMHFW�0DQDJHPHQW�
PDWXULW\ 

3URMHFW�,QWHJUDWLRQ�
0DQDJHPHQW 

3URMHFW�6FRSH�
0DQDJHPHQW 

3URMHFW�7LPH�
0DQDJHPHQW 

3URMHFW�&RVW�
0DQDJHPHQW 

3URMHFW�4XDOLW\�
0DQDJHPHQW 

3URMHFW�+5�0DQDJHPHQW 

3URMHFW�5LVN�
0DQDJHPHQW 

3URMHFW�&RPPXQLFDWLRQ�
0DQDJHPHQW 

3URMHFW�3URFXUHPHQW�
0DQDJHPHQW 

3URMHFW�0DQDJHPHQW�
0DWXULW\�/HYHOV 

3URMHFW�0DQDJHPHQW�$UHDV 
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Metode Kuantitatif Metode Kualitatif
Karakteristik:
* Orientasi pada Variabel
* Analisis Sistematis
* Populasi-N besar

Karakteristik:
* Orientasi pada kasus
* Analisis Kontekstual
* Populasi-N kecil sampai 
   menengah

Analisis 
Statistik

Studi 
Kasus

Qualitative 
Comparative 

Analysis 

)LJXUH����4XDOLWDWLYH�FRPSDUDWLYH�DQDO\VLV��4&$��PHWKRG�VSHFWUXP 

FKDUDFWHULVWLFV� RI� D� WROO� URDG� SURMHFW� VSHFLILFDOO\� LQ�
,QGRQHVLD��QDPHO\� WKH�&RQWUDFWRU¶V�3UH-)LQDQFLQJ��&)3��
VFKHPH�� &RQWUDFWRU¶V� 3UH-)LQDQFLQJ� �&)3�� LV� D� SURMHFW�
ILQDQFLQJ�VFKHPH�WKDW�EHJLQV�ZLWK�DQ�DJUHHPHQW�EHWZHHQ�
D�EXVLQHVV�HQWLW\�DQG�D�EDQN� WR�JXDUDQWHH�D�PRQH\� ORDQ�
VR� WKDW� ZLWK� WKH� DJUHHPHQW�� WKH� FRQWUDFWRU� FDQ� PDNH� D�
ORDQ� GLUHFWO\� WR� WKH� EDQN�� 7KH�PDLQ� GLIIHUHQFH� EHWZHHQ�
WKH� &RQWUDFWRU¶V� 3UH-)LQDQFLQJ� IXQGLQJ� VFKHPH� DQG� WKH�
FRQWUDFWRU�IXQGLQJ�VFKHPH�WKDW�LV�JHQHUDOO\�XVHG�RU�RIWHQ�
FDOOHG� WKH� LQYHVWPHQW�FUHGLW� LV� WKDW� WKH�EXVLQHVV�HQWLW\� LV�
QRW� GLUHFWO\� LQYROYHG� LQ� GHEW� GXULQJ� WKH� FRQVWUXFWLRQ�
SKDVH� 

���5HVHDUFK�0HWKRGRORJ\ 

)URP�WKH�UHVXOWV�RI� WKH� OLWHUDWXUH�VWXG\��YDULRXV� W\SHV�RI�
YDULDEOHV� WKDW� QHHG� WR� EH� FRQVLGHUHG� LQ� WKH� FRQVWUXFWLRQ�
SKDVH� RI� WKH� WROO� URDG� 333� VFKHPH� ZHUH� LGHQWLILHG��
LQFOXGLQJ�WKH��WROO�URDG�333�VFKHPH�FRQFHVVLRQ�YDULDEOHV�
�FRQFHVVLRQ� VFKHPH�� SURMHFW� GHOLYHU\�� %8-7-FRQWUDFWRU�
FRUSRUDWH� UHODWLRQV�� ODQG� DFTXLVLWLRQ� VFKHPH��� %8-7�
3URMHFW�0DQDJHPHQW�0DWXULW\��DQG�FKDUDFWHULVWLFV�RI�WROO�
URDG� FRQVWUXFWLRQ� SURMHFWV� �SURMHFW� YDOXH�� URDG� OHQJWK��
FRQWUDFWRU�ILQDQFLDO�VFKHPH���2I�WKH�PDQ\�YDULDEOHV�WKDW�
QHHG� WR� EH� FRQVLGHUHG� LQ� UHODWLRQ� WR� FRQVWUXFWLRQ�
SHUIRUPDQFH��DQ�DQDO\VLV�WR�LGHQWLI\�SDWWHUQV�ZDV�QHHGHG��
$QRWKHU�REVWDFOH� LQ� WKLV� UHVHDUFK�ZDV� WKH� OLPLWHG�DFFHVV�
WR�GDWD�WKDW�FRXOG�EH�SURYLGHG�E\�%8-7��FRQVLGHULQJ�WKH�
PDQ\� LQYHVWPHQW� LQWHUHVWV� RI� WKH� FRPSDQ\� WKDW� DUH�
FRQILGHQWLDO��:LWK� WKH� REVWDFOHV� RI� GDWD� OLPLWDWLRQV� DQG�
WKH� QXPEHU� RI� YDULDEOHV� UHYLHZHG�� D� 4XDOLWDWLYH�
&RPSDUDWLYH�$QDO\VLV�ZDV�XVHG�WR�REWDLQ�WKH�SDWWHUQV�RI�
DFKLHYHPHQW� RI� WROO� URDG� FRQVWUXFWLRQ� SURMHFW�
SHUIRUPDQFH� 

����4XDOLWDWLYH�FRPSDUDWLYH�DQDO\VLV 

4XDOLWDWLYH� FRPSDUDWLYH� DQDO\VLV� �4&$�� ZDV� ILUVW� SXW�
IRUZDUG� E\� VRFLRORJLVW� &KDUOHV� 5DJLQ� LQ� ������
4XDOLWDWLYH�FRPSDUDWLYH�DQDO\VLV�LV�DQ�DQDO\VLV�WHFKQLTXH�
WKDW� FRPELQHV� TXDQWLWDWLYH� DQG� TXDOLWDWLYH� PHWKRGV��
VKRZQ�LQ�)LJXUH����ZKLFK�RULJLQDOO\�IRFXVHG�RQ�D�VPDOO�
VDPSOH� EXW� LWV� GHYHORSPHQW� KDV� PDGH� LW� SRVVLEOH� RQ� D�
EURDGHU� FRQWH[W� �5DJLQ�� ������� 4&$� HQDEOHV� WKH�
LGHQWLILFDWLRQ� RI� PHDQLQJIXO� SDWWHUQV� HYHQ� ZKHQ� YHU\�
GHWDLOHG� DQG� FRPSUHKHQVLYH� FDVH� LQIRUPDWLRQ� LV� QRW�
DYDLODEOH��RU�LV�RIWHQ�FRPPHUFLDOO\�VHQVLWLYH�DQG�GLIILFXOW�
WR�REWDLQ��*URVV�	�*DUYLQ���������ZKHUH�WKH�DGYDQWDJHV�
RI� WKLV� PHWKRG� DUH� WKH� EDVLV� XVHG� LQ� WKLV� VWXG\��
FRQVLGHULQJ�WKH�333�VFKHPH�FRQFHVVLRQ
V�GDWD�LV�D�SLHFH�
RI� OLPLWHG� GDWD� LQIRUPDWLRQ� WKDW� LV� TXLWH� GLIILFXOW� WR� GLJ�
GHHSHU�� 7KH� 4&$� PHWKRG� KDV� �� W\SHV� RI� VXE-PHWKRGV�
QDPHO\� FULVS� VHW� 4&$� �FV4&$��� IX]]\� VHW� 4&$�

�IV4&$���DQG�PXOWL�YDULDEOH�4&$��PY4&$���:KLOH�WKH�
PY4&$�VXE-PHWKRG��LQ�LWV�DQDO\VLV��DOORZV�PXOWL-YDOXH�
FRQGLWLRQV�ZKLFK�FDQ�DFFRPPRGDWH�GLIIHUHQW�FDWHJRULHV�
LQ� �� YDULDEOH� UHSUHVHQWHG� E\� QDWXUDO� QXPEHUV� ����������
HWF���� ,Q� WKLV�VWXG\�� WKH�4&$�VXE-PHWKRG�XVHG�ZDV� WKH�
PY4&$� VXE-PHWKRG�� ZKHUH� WKLV� VXE-PHWKRG� ZDV� WKH�
PRVW�VXLWDEOH�DSSURDFK�WR�WKH�FKDUDFWHULVWLFV�RI�WKH�GDWD�
LQ� WKLV� VWXG\�� ZKLFK� FRQVLVWHG� RI�PDQ\� YDULDEOHV� ZLWK�
PXOWLSOH�YDULDEOH�YDULDWLRQV�� 

������,GHQWLILFDWLRQ�RI�RXWFRPH�YDULDEOHV 

)URP� WKH� UHVXOWV� RI� WKH� OLWHUDWXUH� UHYLHZ�� WKH�
FRQVWUXFWLRQ�SURMHFW�SHUIRUPDQFH�DVSHFWV� LGHQWLILHG� IRU�
UHYLHZ�RI� LWV�DFKLHYHPHQWV� LQ� WKLV�VWXG\�FRQVLVWHG�RI���
SHUIRUPDQFH�DVSHFWV��QDPHO\�VFKHGXOH��SD\PHQW��2+6��
TXDOLW\�� SURMHFW� WHDP�� FOLHQW� VDWLVIDFWLRQ�� HQYLURQPHQW��
DQG�DVSHFWV�RI�WRWDO�SHUIRUPDQFH�ZKLFK�LV�DQ�DYHUDJH�RI�
WKH�VHYHQ�WKH�SHUIRUPDQFH�DVSHFWV�UHYLHZHG� 

������,GHQWLILFDWLRQ�RI�FRQGLWLRQ�YDULDEOHV 

)URP� WKH� UHVXOWV� RI� WKH� OLWHUDWXUH� UHYLHZ� DQG� VHYHUDO�
DSSURDFKHV� LQ� GHWHUPLQLQJ� FRQGLWLRQ� YDULDEOHV�� ��
FRQGLWLRQ� YDULDEOHV� WKDW� DIIHFW� WKH� DFKLHYHPHQW� RI� WKH�
333� WROO� URDG� FRQVWUXFWLRQ� SURMHFW� SHUIRUPDQFH� ZHUH�
LGHQWLILHG��7KH�FRQGLWLRQ�YDULDEOHV�LGHQWLILHG�DUH�SURMHFW�
GHOLYHU\��FRQFHVVLRQ�VFKHPH��WROO�URDG�OHQJWK�� WROO�URDG�
FRQVWUXFWLRQ�FRVWV��%8-7-FRQWUDFWRU�FRUSRUDWH� UHODWLRQ��
FRQWUDFWRU� ILQDQFLDO� VFKHPH�� ODQG� DFTXLVLWLRQ� VFKHPH��
DQG�SURMHFW�PDQDJHPHQW�PDWXULW\����PDQDJHPHQW�DUHDV�
DQG�WRWDO�PDWXULW\��� 

������&DVH�VWXG\�IUDPHZRUN 

4&$� JHQHUDOO\� GRHV� QRW� KDYH� D� ULJLG� OLPLW� RQ� WKH�
DPRXQW�RI�GDWD��EXW�LW�LV�UHFRPPHQGHG�WKDW�WKH�DPRXQW�
RI� GDWD� XVHG� LQ� 4&$� DQDO\VLV� LV� LQ� WKH� LQWHUPHGLDWH�
UDQJH�� ZKLFK� LV� IURP� �-��� GDWD� �5DJLQ�� ������� ,Q� WKLV�
VWXG\�� ���%8-7�FDVH� VWXGLHV�ZHUH� LGHQWLILHG� WKDW� KDYH�
PHW� WKH� UHFRPPHQGHG� DPRXQW� RI� GDWD� LQ� WKH� 4&$�
DQDO\VLV� DQG� KDYH� FRYHUHG� DOO� WROO� URDG� QHWZRUNV� LQ�
%8-7� WROO� URDG� FRQFHVVLRQV� LQ� ,QGRQHVLD� �7UDQV� -DZD��
7UDQV�6XPDWUD��-DERGHWDEHN��DQG�1RQ-7UDQV�-DZD�� 

�������4&$�WDEOH�SUHSDUDWLRQ 

)URP� WKH� FRQGLWLRQ� YDULDEOHV� DQG� WKH� RXWFRPH�
YDULDEOHV�� D� 4&$� DQDO\VLV� PRGHO� ZDV� SUHSDUHG�� 7KH�
4&$�PRGHO�DQDO\]HV�RXWFRPH�YDULDEOHV�DQG�FRQGLWLRQ�
YDULDEOHV� LQ� WKH� IRUP� RI� D� QXPHULFDO� PRGHO�� ,Q� WKLV�
VWXG\�� WKH� QXPHULFDO�PRGHO� RI� FRQGLWLRQ� YDULDEOHV� DQG�
RXWFRPH�YDULDEOHV�ZHUH�SUHSDUHG�DQG�VKRZQ�LQ�7DEOH���

&DVH�6WXG\ 

4XDQWLWDWLYH�0HWKRG 

6WDWLVWLFDO�
$QDO\VLV 

&KDUDFWHULVWLFV� 
· YDULDEOH�RULHQWHG 
· 6\VWHPDWLF�DQDO\VLV 
· /DUJH�1�SRSXODWLRQ 

�4XDOLWDWLYH�0HWKRG 

&KDUDFWHULVWLFV� 
· FDVH�RULHQWHG 
· &RQWH[WXDO�DQDO\VLV 
· VPDOO�WR�PHGLXP�Q�SRSXODWLRQ 
 



�� :ƵƌŶĂů�dĞŬŶŝŬ�^ŝƉŝů 

&RQVWUXFWLRQ�3HUIRUPDQFH�$QDO\VLV«����� 

�ŝƚĞƌŝŵĂ�ϮϮ�:Ƶůŝ�ϮϬϭϵ͕��ŝƌĞǀŝƐŝ�ϭϯ�DĂƌĞƚ�ϮϬϮϬ͕��ŝƚĞƌŝŵĂ�ƵŶƚƵŬ�ĚŝƉƵďůŝŬĂƐŝŬĂŶ�ϭϰ��Ɖƌŝů�ϮϬϮϬ 
�ŽƉǇƌŝŐŚƚ������ϮϬϮϬ��ŝƚĞƌďŝƚŬĂŶ�ŽůĞŚ�:ƵƌŶĂů�dĞŬŶŝŬ�^ŝƉŝů�/d�͕�/^^E�Ϭϴϱϯ-ϮϵϴϮ͕��K/͗�ϭϬ͘ϱϲϭϰͬũƚƐ͘ϮϬϮϬ͘Ϯϳ͘ϭ͘ϱ 

&RQGLWLRQ�
2XWFRPH 9DULDEOH�1DPH &DWHJRU\ 9DOXH 

3URMHFW�GHOLYHU\�
VFKHPH 3' 

'HVLJQ-%LG-%XLOG � 

'HVLJQ	%XLOG � 

&RQFHVVLRQ�
VFKHPH 86$+$ 

%27 � 

6-%27 � 

62(�$VVLJQPHQW � 

7ROO�URDG�OHQJWK /(1*7+ 

�-���NP � 

��-���NP � 

!���NP � 

&RQVWUXFWLRQ�FRVWV &267 

��-�����WULOOLRQ � 

����-���WULOOLRQ � 

!���WULOOLRQ � 

%8-7-&RQWUDFWRU�
FRUSRUDWLRQ�
UHODWLRQ 

&253 
1R�FRUSRUDWH�UHODWLRQ � 
7KHUH�LV�D�FRUSRUDWH�
UHODWLRQ � 

)LQDQFLDO�VFKHPH ),1$1&,$/ 
,QYHVWPHQW�FUHGLW � 
&RQWUDFWRU�SUH-
ILQDQFLQJ � 

/DQG�DFTXLVLWLRQ�
VFKHPH /$1' 

'LUHFW�UHSD\PHQW�E\�
WKH�JRYHUQPHQW � 

%8-7�EDLORXWV � 

3URMHFW�
PDQDJHPHQW�
�JHQHUDO��DQG���
3URMHFW�
PDQDJHPHQW�
DUHDV 

030�DQG�,17��
6&23(��7,0(��
&267��4/7<��
6'0��&20��
5,6.��352& 

/HYHO���0DWXULW\ � 

/HYHO���0DWXULW\ � 

/HYHO���0DWXULW\ � 

�/HYHO���0DWXULW\ � 

/HYHO���0DWXULW\ � 

&RQVWUXFWLRQ�
3URMHFW�
3HUIRUPDQFH 

63,��%3,��6),��
43,��76,��&6,��
(3,��727$/ 

F � 
*RRG�SHUIRUPDQFH 
�$�%�&�FULWHULD� � 

7DEOH����1XPHULFDO�PRGHOV�RI�FRQGLWLRQ�YDULDEOHV�DQG�
RXWFRPH�YDULDEOHV 

GDQ�)LJXUH����0HDQZKLOH��WKH�4&$�PRGHO�LQ�WKH�IRUP�
RI�D�QXPHULF�FRQILJXUDWLRQ�WDEOH��ZKLFK�LQ�WKLV�VWXG\�LV�
SUHVHQWHG� LQ�7DEOH� ��� LV� WKH� UHVXOW� RI� D� VXUYH\� RI� ���
%8-7� FDVH� VWXGLHV� RQ� ��� WROO� URDG� VHFWLRQV� XQGHU� WKH�
333� VFKHPH�� ,Q� QXPHULFDO� PRGHOLQJ� RI� FRQVWUXFWLRQ�
SURMHFW� SHUIRUPDQFH� RXWFRPH� YDULDEOHV�� WKH� PRGHOLQJ�
LV�EDVHG�RQ�H[LVWLQJ�UDWLQJ�FDWHJRU\�LQGLFDWRUV��1DVVDU��
������� ZKHUH� WKH� UDWLQJ� FDWHJRULHV� $�� %�� DQG� &� WKDW�
KDYH� �DZHVRPH� SHUIRUPDQFH�� WR� �LQ� WKH� WDUJHW��
LQGLFDWRUV� DUH�PRGHOHG� DV� JRRG�SHUIRUPDQFH�RXWFRPH�
YDULDEOHV�� :KLOH� WKH� '�� DQG� )� UDWLQJ� FDWHJRULHV� WKDW�
KDYH��EHORZ�WDUJHW��DQG��SRRU�SHUIRUPDQFH��LQGLFDWRUV�
DUH�PRGHOHG�DV�SRRU�SHUIRUPDQFH�RXWFRPH�YDULDEOHV� 

���$QDO\VLV�5HVXOWV�DQG�,QWHUSUHWDWLRQV 

7KH�DQDO\VLV�ZDV�GRQH�XVLQJ� WKH�KHOS�RI�WKH�7RVPDQD�
9���� VRIWZDUH�� )ROORZLQJ� DUH� WKH� UHVXOWV� RI� 4&$�
DQDO\VLV� RQ� �� SHUIRUPDQFH� DVSHFWV� DQG� WRWDO�
SHUIRUPDQFH�RI�FRQVWUXFWLRQ�SURMHFWV� 

����6FKHGXOH�SHUIRUPDQFH�LQGH[��63,��UHVXOWV 

7KH� UHVXOW� RI� 4&$� DQDO\VLV� RQ� WKH� VFKHGXOH�
SHUIRUPDQFH� LV� VKRZQ� LQ� 7DEOH� ��� 6FKHGXOH�
SHUIRUPDQFH�ZLOO�EH�DFKLHYHG�HLWKHU�ZLWK�WKH�VWURQJHVW�
SDWWHUQ� LQ� D� FRPELQDWLRQ� RI� %27� VFKHPH� FRQGLWLRQ�
ZLWK� D� FRQVWUXFWLRQ� FRVW� RI� 5S� ���� –� �� WULOOLRQ�� RU� D�
FRPELQDWLRQ�RI���-���NP�ORQJ� WROO� URDG�FRQGLWLRQ�DQG�
%8-7� SURMHFW� PDQDJHPHQW� PDWXULW\� DW� OHYHO� ��� RU� D�
FRPELQDWLRQ� RI� WKH� FRQVWUXFWLRQ� FRVW� RI� 5S���� –� ��
WULOOLRQ�DQG�WKH�LQYHVWPHQW�FUHGLW�FRQWUDFWRU
V�ILQDQFLDO�
VFKHPH�� RU� D� FRPELQDWLRQ� RI� WKH� FRQVWUXFWLRQ� FRVW� RI�
5S�� -� ���� WULOOLRQ� DQG� WKH� %8-7� SURMHFW�PDQDJHPHQW�

PDWXULW\�DW�OHYHO����7KH�DQDO\VLV�VKRZHG�WKDW�WKHUH�ZDV�
QR� GLIIHUHQFH� LQ� WKH�'-%-%� RU�'	%� SURMHFW� GHOLYHU\��
7KH� YDULDEOHV� WKDW� DIIHFWHG� WKH� VFKHGXOH� SHUIRUPDQFH�
LQGH[� �63,�� ZHUH� WKH� FRQFHVVLRQ� VFKHPH�� WROO� URDG�
OHQJWK�� FRQVWUXFWLRQ� FRVWV�� FRQWUDFWRU
V� ILQDQFLDO�
VFKHPH�� DQG� %8-7� SURMHFW� PDQDJHPHQW
V� OHYHO� RI�
PDWXULW\� 

����3D\PHQW�SHUIRUPDQFH��%3,��UHVXOWV 

7KH� UHVXOW� RI� 4&$� DQDO\VLV� RQ� WKH� SD\PHQW�
SHUIRUPDQFH� LV� VKRZQ� LQ� 7DEOH� ��� $V� IRU� LQ� JHQHUDO�
�IRU� DOO� SURMHFW� GHOLYHULHV��� SD\PHQW� SHUIRUPDQFH� ZLOO�
EH� DFKLHYHG� HLWKHU� XQGHU� WKH� FRQGLWLRQ� RI� WKH� 62(�
DVVLJQPHQW� DQG� %27� FRQFHVVLRQ� VFKHPH�� RU� %8-7�
SURMHFW� PDQDJHPHQW� PDWXULW\� DW� OHYHO� ��� RU� WKH�
FRQGLWLRQ�RI� WKH�FRQVWUXFWLRQ�FRVW�RI�5S��-����� WULOOLRQ�
DQG� %8-7� EDLORXW� ODQG� DFTXLVLWLRQ� VFKHPH�� ,Q� WKH�
'HVLJQ-%LG-%XLOG� SURMHFW� GHOLYHU\�� WKH� SD\PHQW�
SHUIRUPDQFH��%3,��ZLOO�EH�DFKLHYHG�ZHOO�RQ�WKH�%8-7�
EDLORXW�ODQG�DFTXLVLWLRQ�VFKHPH��7KLV�LV�FRQVLVWHQW�ZLWK�
WKH�UHVXOWV�RI�WKH�OLWHUDWXUH�VWXG\��ZKHUH�WKH�DGYDQWDJHV�
RI� WKH� %8-7� EDLORXW� ODQG� DFTXLVLWLRQ� VFKHPH� DLP� WR�
DFFHOHUDWH� WKH�SURJUHVV�RI� WKH�SURMHFW� VR� WKDW� LW� FDQ�EH�
FDUULHG�RXW�SURSHUO\��0HDQZKLOH�� LQ�WKH�'HVLJQ	%XLOG�
SURMHFW� GHOLYHU\�� WKH� SD\PHQW� SHUIRUPDQFH� �%3,�� ZLOO�
EH� ZHOO� DFKLHYHG� LQ� WKH� LQYHVWPHQW� FUHGLW� FRQWUDFWRU
V�
ILQDQFLDO�VFKHPH��7KLV�LV�FRQVLVWHQW�ZLWK�WKH�UHVXOWV�RI�
WKH� OLWHUDWXUH� VWXG\� LQ� ZKLFK� WKH� LQYHVWPHQW� FUHGLW�
ILQDQFLDO� VFKHPH� GRHV� QRW� EXUGHQ� WKH� FRQWUDFWRU� LQ�
WHUPV� RI� IXQGLQJ� VR� WKDW� LW� FDQ� IRFXV� PRUH� RQ� WKH�
SURMHFW�SURJUHVV�DQG� WKH�SURMHFW�SURJUHVV�SD\PHQW�FDQ�
EH�SURSHUO\�LPSOHPHQWHG� 

����2+6�SHUIRUPDQFH��6),��UHVXOWV 

7KH�UHVXOW�RI�4&$�DQDO\VLV�RQ�WKH�2+6�SHUIRUPDQFH�LV�
VKRZQ�LQ�7DEOH����*HQHUDOO\�� LQ�WKH�'HVLJQ-%LG-%XLOG�
DQG�'HVLJQ	%XLOG�SURMHFW�GHOLYHU\��2+6�SHUIRUPDQFH�
�6),��ZLOO�EH�DFKLHYHG�ZHOO�XQGHU�WKH�FRQGLWLRQ�RI�WKH�
%27� FRQFHVVLRQ� VFKHPH� DQG� WKH� FRQVWUXFWLRQ� FRVW� RI�
5S� �� -� ���� WULOOLRQ�� RU� RQ� WKH� FRQGLWLRQ� RI� WKH�
FRQVWUXFWLRQ�FRVW�RI�5S�����–���WULOOLRQ��RU�WKH�FRQGLWLRQ�
RI� WKH� FRQVWUXFWLRQ� FRVW� RI� 5S� �� -���� WULOOLRQ� DQG�
ILQDQFLDO�LQYHVWPHQW�FUHGLW�VFKHPH��RU�WKH�FRQGLWLRQ�RI�
FRQVWUXFWLRQ�FRVW�KLJKHU� WKDQ�5S�� WULOOLRQ�ZLWK�SURMHFW�
PDQDJHPHQW� PDWXULW\� DW� OHYHO� ��� 6SHFLILFDOO\�� LQ� WKH�
'HVLJQ-%LG-%XLOG� SURMHFW� GHOLYHU\�� 2+6� SHUIRUPDQFH�
�6),��ZLOO�EH�DFKLHYHG�ZHOO�XQGHU�WKH�FRQGLWLRQ�RI�WKH�
FRQVWUXFWLRQ� FRVW� KLJKHU� WKDQ� 5S� �� WULOOLRQ�� 7KH� ODUJH�
QXPEHU�RI�SHUIRUPDQFH�SDWWHUQV�UHODWHG�WR�FRQVWUXFWLRQ�
FRVW� LV�FRQVLVWHQW�ZLWK�WKH�ILQGLQJV�RI�SUHYLRXV�VWXGLHV�
WKDW�RQH�RI�WKH�PDLQ�IDFWRUV�GHWHUPLQLQJ�WKH�DSSOLFDWLRQ�
RI� 2+6� LQ� ,QGRQHVLD� LV� WKH� FRVW� IDFWRU� �2QJ��
6XU\DGKDUPD��	�$QGL�������� 

����4XDOLW\�SHUIRUPDQFH�LQGH[��43,��UHVXOWV 

7KH�UHVXOW�RI�4&$�DQDO\VLV�RQ�WKH�TXDOLW\�SHUIRUPDQFH�
LV� VKRZQ� LQ� 7DEOH� ��� .� TXDOLW\� SHUIRUPDQFH� LQGH[�
�43,��ZLOO�EH�DFKLHYHG�ZHOO�XQGHU�WKH�FRQGLWLRQ�RI�WKH�
62(� DVVLJQPHQW� DQG�%27� FRQFHVVLRQ� VFKHPH�� RU� WKH�
WROO� URDG� OHQJWK� RI� �� -� ��� NP�� RU� WKH� %8-7� SURMHFW�
PDQDJHPHQW� PDWXULW\� DW� OHYHO� ��� 7KH� ILQGLQJV� RI�
LQYHVWPHQW� VFKHPH� IDFWRUV� GHWHUPLQH� WKH� TXDOLW\�
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7DEOH����4&$�FRQILJXUDWLRQ�WDEOH 
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)LJXUH����4&$�FRQILJXUDWLRQ�WDEOH�PRGHO 

SHUIRUPDQFH�UHODWHG�WR�SUHYLRXV�UHVHDUFK��ZKLFK�IRXQG�D�
VWURQJ� UHODWLRQVKLS� EHWZHHQ� FRQVWUXFWLRQ� TXDOLW\� DQG�
LQYHVWPHQW� FRVWV� LQ� WKH� 333� VFKHPH� �3ULFH�ZDWHU� KRXVH�
&RRSHUV�$GYLVRU\�6�S�$��������� 

����7HDP�VDWLVIDFWLRQ�LQGH[��76,��UHVXOWV 

7KH� UHVXOW� RI� 4&$� DQDO\VLV� RQ� WKH� WHDP� SURMHFW�
SHUIRUPDQFH� LV� VKRZQ� LQ� 7DEOH� ��� *HQHUDOO\�� LQ� WKH�
'HVLJQ-%LG-%XLOG� DQG� 'HVLJQ	%XLOG� SURMHFW� GHOLYHU\��
WKH�SURMHFW�WHDP�VDWLVIDFWLRQ�LQGH[��76,��ZLOO�EH�DFKLHYHG�
ZHOO� LQ� WKH� VWURQJHVW� SDWWHUQ� ZLWK� WKH� FRQGLWLRQ� RI� WKH�
FRQVWUXFWLRQ�FRVW�RI�5S����-���WULOOLRQ��RU�WKH�FRQGLWLRQ�RI�
WKH� WROO� URDG� OHQJWK� RI� �� -� ��� NP� ZLWK� %8-7� SURMHFW�
PDQDJHPHQW�PDWXULW\�DW�OHYHO����,Q�WKH�'HVLJQ-%LG-%XLOG�
SURMHFW�GHOLYHU\��WKH�SURMHFW�WHDP�VDWLVIDFWLRQ�LQGH[��76,��

7DEOH����6FKHGXOH�SHUIRUPDQFH�LQGH[��63,��4&$�DQDO\VLV�UHVXOWV 

3DUDPHWHU $QDO\VLV�5HVXOWV 

4&$�
([SUHVVLRQ /(1*7+^���`
�030^�`�� :25.�^�`�
�&267�^�`�� &267^�`
�),1$1&,$/^�`�� &267^�`
�030^�`�� &267^�`
�030^�`��� 

,QWHUSUHWDWLRQ /HQJWK�RI��-��NP�DQG�
PDWXULW\�DW�OHYHO�� 

%27�FRQFHVVLRQ�VFKHPH�
DQG�FRVW�RI�5S�����-��7 

&RVW�RI�5S����-��7��DQG�
ILQDQFLDO�FRQWUDFWRU
V�
LQYHVWPHQW�FUHGLW�VFKHPH 

&RVW�RI�5S��-����7��DQG�
PDWXULW\�DW�OHYHO�� 

&RVW�RI�5S����-��7��DQG�
PDWXULW\�DW�OHYHO�� 

&DVH�6WXG\ �%8-7���%8-7����
%8-7�����%8-7��� 

�%8-7���%8-7����%8-7�
��� 

�%8-7����%8-7�����
%8-7��� 

�%8-7����%8-7����
%8-7��� �%8-7����%8-7���� 

&RYHUDJH ���� ������� ���� ������� ���� ������� ���� ������� ���� ������� 

ZLOO� EH� ZHOO� DFKLHYHG� LQ� WKH� FRQGLWLRQ� RI� WROO� URDG�
OHQJWK� !� ��� NP�� :KLOH� LQ� WKH� 'HVLJQ	%XLOG� SURMHFW�
GHOLYHU\�� WKH�SURMHFW� WHDP�VDWLVIDFWLRQ� LQGH[� �76,��ZLOO�
EH� DFKLHYHG� ZHOO� XQGHU� WKH� FRQGLWLRQ� RI� WKH�
FRQVWUXFWLRQ� FRVW� RI�5S��� -� ���� WULOOLRQ�ZLWK� WKH�%8-7�
EDLORXW� ODQG� DFTXLVLWLRQ� VFKHPH� RU� D� FRPELQDWLRQ�
FRQGLWLRQ�RI�WKH�FRQVWUXFWLRQ�FRVW�RI�5S���-�����WULOOLRQ�
DQG� WKH� H[LVWHQFH� RI� D� FRUSRUDWH� UHODWLRQVKLS� EHWZHHQ�
%8-7� DQG� FRQWUDFWRU�� 7KH� SDWWHUQ� RI� FRQVWUXFWLRQ�
SHUIRUPDQFH�YDULDEOHV�UHODWHG�WR�FRQVWUXFWLRQ�FRVWV�WKDW�
KDYH� KLJK� VWUHQJWK� �FRYHUDJH�� LV� UHODWHG� WR� SUHYLRXV�
UHVHDUFK�ZKHUH� WKHUH�DUH� ILQGLQJV� WKDW� WKH�SURYLVLRQ�RI�
LQFHQWLYHV� LQ� FRQVWUXFWLRQ� SURMHFWV� FDQ� LPSURYH� WKH�
SHUIRUPDQFH�RI�WKH�SURMHFW�WHDP��LQ�WKLV�FDVH��FRQWUDFWRU�
SURGXFWLYLW\��6DUOL�	�$GLDQWR�������� 

ZRUN OHQJWK FRVW FRUS ILQDQFLDO ODQG 



�� :ƵƌŶĂů�dĞŬŶŝŬ�^ŝƉŝů 

&RQVWUXFWLRQ�3HUIRUPDQFH�$QDO\VLV«����� 

�ŝƚĞƌŝŵĂ�ϮϮ�:Ƶůŝ�ϮϬϭϵ͕��ŝƌĞǀŝƐŝ�ϭϯ�DĂƌĞƚ�ϮϬϮϬ͕��ŝƚĞƌŝŵĂ�ƵŶƚƵŬ�ĚŝƉƵďůŝŬĂƐŝŬĂŶ�ϭϰ��Ɖƌŝů�ϮϬϮϬ 
�ŽƉǇƌŝŐŚƚ������ϮϬϮϬ��ŝƚĞƌďŝƚŬĂŶ�ŽůĞŚ�:ƵƌŶĂů�dĞŬŶŝŬ�^ŝƉŝů�/d�͕�/^^E�Ϭϴϱϯ-ϮϵϴϮ͕��K/͗�ϭϬ͘ϱϲϭϰͬũƚƐ͘ϮϬϮϬ͘Ϯϳ͘ϭ͘ϱ 

7DEOH����2+6�3HUIRUPDQFH��6),��4&$�DQDO\VLV�UHVXOWV 

3DUDPHWHU $QDO\VLV�5HVXOWV 

4&$�
([SUHVVLRQ 3'^�`�
�&267^�` &267^�`�� &267^�`�
),1$1&,$/^�`�� &267^�`�
�030^�`�� :25.^�`�
�&267^�`��  

,QWHUSUHWDWLRQ '-%-%�3URMHFW�GHOLYHU\��
DQG�FRVW�!�5S����7 FRVW�RI�5S����-��7 

&RVW�RI�5S��-����7�DQG�
ILQDQFLDO�FRQWUDFWRU
V�
LQYHVWPHQW�FUHGLW�VFKHPH 

&RVW�!�5S���7�DQG�
PDWXULW\�DW�OHYHO�� 

%27�FRQFHVVLRQ�
VFKHPH�DQG�FRVW�RI��
5S��-���7 

&DVH�6WXG\ �%8-7���%8-7����%8-7�
��� 

�%8-7���%8-7������
%8-7����%8-7���� 

�%8-7����%8-7����%8-7����
���%8-7����  

�%8-7����%8-7�����
%8-7���� 

�%8-7����%8-7�
���%8-7����   

&RYHUDJH ���� ������� ���� ������� ���� ������� ���� ������� ���� ������� 

7DEOH����4XDOLW\�SHUIRUPDQFH�LQGH[��43,��4&$�DQDO\VLV�UHVXOWV 

3DUDPHWHU $QDO\VLV�5HVXOWV 

4&$�([SUHVVLRQ :25.�^���`�� /(1*7+^���`��� 030^�` 

,QWHUSUHWDWLRQ %27�FRQFHVVLRQ�VFKHPH�DQG�����62(�
$VVLJQPHQW 7ROO�URDG�OHQJWK�RI�!��NP 030�DW�OHYHO�� 

&DVH�6WXG\ 
�%8-7���%8-7���%8-7�����%8-7����
%8-7���%8-7���%8-7���%8-7�
���%8-7����%8-7����%8-7����   

�%8-7���%8-7���%8-7���%8-7���%8-7�
��%8-7����%8-7����%8-7����%8-7�
���%8-7����%8-7���� 

�%8-7���%8-7���%8-7���%8-7�
��%8-7����%8-7���� 

&RYHUDJH ����� ������� ����� ������� ���� ������� 

7DEOH����3D\PHQW�SHUIRUPDQFH�LQGH[��%3,��4&$�DQDO\VLV�UHVXOWV 

3DUDPHWHU $QDO\VLV�5HVXOWV 

4&$�
([SUHVVLRQ 

3'^�`�
�����
),1$1&,$/^�`��� 

3'^�`�
����������
/$1'�^�`� 

),1$1&,$/^�`
�
/$1'^�`�� 030�^�`�� /(1*7+�^�`�� &267�^�`�
����

/$1'�^�`  � :25.�^���` 

,QWHUSUHWDWLRQ 

�3URMHFW�GHOLYHU\����
'	%�DQG�ILQDQFLDO�
FRQWUDFWRU
V�
LQYHVWPHQW�FUHGLW�
VFKHPH 

3URMHFW�GHOLYHU\����
'-%-%�DQG�EDLORXW�
ODQG�DFTXLVLWLRQ�
VFKHPH 

)LQDQFLDO�
FRQWUDFWRU
V�
LQYHVWPHQW�FUHGLW�
VFKHPH�DQG�EDLORXW�
ODQG�DFTXLVLWLRQ�
VFKHPH 

0DWXULW\�DW����
OHYHO�� 

7ROO�URDG�OHQJWK���
RI���-����NP 

&RQVWUXFWLRQ�����
FRVW�RI�5S�-����7�
DQG�EDLORXW�ODQG�
DFTXLVLWLRQ��
VFKHPH 

%27�FRQFHVVLRQ�
VFKHPH�DQG�
%801�
$VVLJQPHQW 

&DVH�6WXG\ 
�%8-7���%8-7�
��%8-7���%8-7�
��%8-7���� 

�%8-7���%8-7�
��%8-7���%8-7�
��%8-7����%8-7�
���%8-7���� 

�%8-7���%8-7�
��%8-7���%8-7�
��%8-7���%8-7 
���%8-7������
%8-7����   

�%8-7���%8-7�
���%8-7����
%8-7���%8-7��
���%8-7������
%8-7�������
%8-7����   

�%8-7���%8-7�
��%8-7��� 

�%8-7���%8-7�
��%8-7���%8-7 
�� 

�%8-7���%8-7�
��%8-7���%8-7�
��%8-7���%8-7�
��%8-7���%8-7�
���%8-7�
���%8-7�
���%8-7����   

&RYHUDJH ���� ������� ���� ���� ���� ������� ���� ������� ���� ������� ���� ������� ����� ������� 

7DEOH����7HDP�VDWLVIDFWLRQ�LQGH[��76,��4&$�DQDO\VLV�UHVXOWV 

3DUDPHWHU $QDO\VLV�5HVXOWV 

4&$�
([SUHVVLRQ &267^�`�� /(1*7+^���`�
�

030^�`�� 
:25.�^���`�
�
/(1*7+�^�`�� 

/(1*7+^�`�
���
3'^�`� 

&267^�`
�/$1'^�`
�
3'^�`��� 

3'^�`&267^�`
�
&253^�` �  

/(1*7+^�`
�
&253^�`   

,QWHUSUHWDWLRQ &RVW�RI��������
5S����-��7 

/HQJWK�RI��-���
NP��DQG�PDWXULW\�
DW�OHYHO�� 

%27�DQG�6-%27�
FRQFHVVLRQ�
VFKHPH�DQG�
OHQJWK�!��NP 

/HQJWK�RI�!���
NP��DQG�'-%-%�
3URMHFW�GHOLYHU\ 

&RVW�RI�53��-���7��
DQG�%8-7�EDLORXW�
ODQG�DFTXLVLWLRQ�
VFKHPH��DQG�'	%�
SURMHFW�GHOLYHU\ 

&RVW�5S���-���7��
DQG�%8-7-
&RQWUDFWRU�
FRUSRUDWH�
UHODWLRQVKLS 

/HQJWK�RI��-����
NP�DQG�%8-7-
&RQWUDFWRU�
FRUSRUDWH�
UHODWLRQVKLS 

&DVH�6WXG\ 
�%8-7���%8-7�
��%8-7�
���%8-7���� 

�%8-7���%8-7�
��%8-7���� 

�%8-7���%8-7�
�� 

%8-7���%8-7�
��� �%8-7���%8-7��� �%8-7���%8-7���   �%8-7��������

%8-7���   

&RYHUDJH ���� ������� ���� ������� ���� ������� ���� ������� ���� ������� ���� ������� ���� ������� 

����&OLHQW�VDWLVIDFWLRQ�LQGH[��&6,��UHVXOWV 

7KH�UHVXOW�RI�4&$�DQDO\VLV�RQ�WKH�FOLHQW�VDWLVIDFWLRQ�LV�
VKRZQ�LQ�7DEOH����*HQHUDOO\��LQ�WKH�'HVLJQ-%LG-%XLOG�
DQG�'HVLJQ	%XLOG�SURMHFW�GHOLYHU\��FOLHQW�VDWLVIDFWLRQ�
LQGH[��&6,��ZLOO�EH�DFKLHYHG�ZHOO�XQGHU�WKH�FRQGLWLRQ�
RI�WKH�WROO�URDG�OHQJWK�!���NP��RU�WKH�FRQGLWLRQ�RI�WKH�
FRQVWUXFWLRQ�FRVW�RI�5S�����-���WULOOLRQ��RU�WKH�FRQGLWLRQ�

RI� WKH� %8-7� EDLORXW� ODQG� DFTXLVLWLRQ� VFKHPH� ZLWK�
SURMHFW� PDQDJHPHQW� PDWXULW\� DW� OHYHO� ��� 6SHFLILFDOO\��
LQ� WKH� 'HVLJQ	%XLOG� SURMHFW� GHOLYHU\�� WKH� FOLHQW�
VDWLVIDFWLRQ� LQGH[� �&6,�� FDQ� EH� DFKLHYHG� ZHOO� RQ� WKH�
%8-7� EDLORXW� ODQG� DFTXLVLWLRQ� VFKHPH�� RU� RQ� D�
FRQGLWLRQ� ZKHUH� WKHUH� LV� D� FRUSRUDWH� UHODWLRQVKLS�
EHWZHHQ�%8-7�DQG� WKH� FRQWUDFWRU��7KH� H[LVWHQFH�RI� D�
'HVLJQ	%XLOG�SURMHFW�GHOLYHU\� YDULDEOH�SDWWHUQ� VKRZV�



�� sŽů͘�Ϯϳ�EŽ͘�ϭ͕��Ɖƌŝů�ϮϬϮϬ 

0LO\DUGL��HW�DO� 

�ŝƚĞƌŝŵĂ�ϮϮ�:Ƶůŝ�ϮϬϭϵ͕��ŝƌĞǀŝƐŝ��ϭϯ�DĂƌĞƚ�ϮϬϮϬ͕��ŝƚĞƌŝŵĂ�ƵŶƚƵŬ�ĚŝƉƵďůŝŬĂƐŝŬĂŶ�ϭϰ��Ɖƌŝů�ϮϬϮϬ 
�ŽƉǇƌŝŐŚƚ������ϮϬϮϬ��ŝƚĞƌďŝƚŬĂŶ�ŽůĞŚ�:ƵƌŶĂů�dĞŬŶŝŬ�^ŝƉŝů�/d�͕�/^^E�Ϭϴϱϯ-ϮϵϴϮ͕��K/͗�ϭϬ͘ϱϲϭϰͬũƚƐ͘ϮϬϮϬ͘Ϯϳ͘ϭ͘ϱ 

7DEOH����&OLHQW�VDWLVIDFWLRQ�LQGH[��&6,��4&$�DQDO\VLV�UHVXOWV 

3DUDPHWHU $QDO\VLV�5HVXOWV 

4&$�([SUHVVLRQ /(1*7+^�`� &267^�`�� /$1'^�`�
�030^�`�� &253^�`
�3'^�`� /$1'^�`
�3'^�` 

,QWHUSUHWDWLRQ 7ROO�URDG�OHQJWK�RI���
!��NP &RVW�5S����-��7 

%8-7�EDLORXW�ODQG�
DFTXLVLWLRQ�VFKHPH����
DQG�PDWXULW\�DW�OHYHO�� 

%8-7-&RQWUDFWRU���
FRUSRUDWH�UHODWLRQVKLS�����
DQG�'	%�SURMHFW�GHOLYHU\ 

%8-7�EDLORXW�ODQG�
DFTXLVLWLRQ�VFKHPH�DQG�
'	%�SURMHFW�GHOLYHU\ 

&DVH�6WXG\ �%8-7���%8-7�����
%8-7���%8-7���� 

�%8-7���%8-7����
%8-7����%8-7���� 

�%8-7���%8-7�����
%8-7���%8-7���� 

�%8-7���%8-7���%8-7�
��%8-7���%8-7���� 

�%8-7���%8-7���%8-7�
��%8-7���%8-7���� 

&RYHUDJH ���� ������� ���� ������� ���� ������� ���� ������� ���� ������� 

7DEOH����(QYLURQPHQWDO�SHUIRUPDQFH�LQGH[��(3,��4&$�DQDO\VLV�UHVXOWV 

3DUDPHWHU $QDO\VLV�5HVXOWV 

4&$�
([SUHVVLRQ /(1*7+^�`�� &267^���`
030^�`� :25.^�`
�&267^���`� 3'�^�`�
�&267�^���`� 3'^�`�
�&267^�`  

,QWHUSUHWDWLRQ 7ROO�URDG�OHQJWK�RI���-
��NP� 

&RQVWUXFWLRQ�FRVW�RI�
5S��-��7�DQG�PDWXULW\�
DW�OHYHO�� 

%27�FRQFHVVLRQ�VFKHPH��
DQG�FRQVWUXFWLRQ�FRVW�RI�
5S���-�7 

&RQVWUXFWLRQ�FRVW�RI�5S��-��
7�DQG�'-%-%�SURMHFW�GHOLYHU\ 

'-%-%�3URMHFW�GHOLYHU\�
DQG�&RQVWUXFWLRQ�FRVW���
RI��-����7 

&DVH�6WXG\ 
�%8-7����%8-7���%8-7�
��%8-7����%8-7�
���%8-7���%8-7���� 

�%8-7���%8-7�
��%8-7���%8-7�
���%8-7����   

�%8-7���%8-7���%8-7�
��%8-7���%8-7�����
%8-7���� 

�%8-7���%8-7���%8-7�
��%8-7����%8-7�������
%8-7����  

�%8-7���%8-7����   

&RYHUDJH ���� ������� ���� ������� ���� ������� ���� ������� ���� ������� 

7DEOH�����7RWDO�SURMHFW�SHUIRUPDQFH�4&$�DQDO\VLV�UHVXOWV 

3DUDPHWHU $QDO\VLV�5HVXOWV 

4&$�([SUHVVLRQ �&267^�`� :25.^�`
�),1$1&,$/^�`� &267^�`�
�030^�`�� 3'^�`�
�&267^�`� 3'^�`
&267^�`  

,QWHUSUHWDWLRQ &RVW�RI����-��7 
&RVW�RI�5S��-���7��DQG�
ILQDQFLDO�FRQWUDFWRU
V�
LQYHVWPHQW�FUHGLW�VFKHPH 

&RVW�RI�5S�!��7��DQG�
PDWXULW\�DW�OHYHO�� 

'	%�3URMHFW�GHOLYHU\��������
DQG�FRVW�RI�5S�!�7 

'	%�3URMHFW�GHOLYHU\���
DQG�FRVW�RI�5S��-���7 

&DVH�6WXG\ �%8-7���%8-7��������
%8-7����%8-7����   

�%8-7���%8-7���%8-7�
��%8-7����%8-7�����������
%8-7����   

�%8-7���%8-7��������
%8-7���� 

�%8-7���%8-7��������
%8-7����   

�%8-7���%8-7�������
%8-7���   

&RYHUDJH ���� ������� ���� ������� ���� ������� ���� ������� ���� ������� 

D� ILQGLQJ� OLQHDU� ZLWK� WKH� SUHYLRXV� VWXG\� ZKHUH� WKH�
'HVLJQ	%XLOG� SURMHFW� GHOLYHU\� KDV� PRUH� DGYDQWDJHV� LQ�
FOLHQW� VDWLVIDFWLRQ� FRPSDUHG� WR� GHVLJQ-ELG-EXLOG� RQ� WKH�
URDG�FRQVWUXFWLRQ�LQ�UHGXFLQJ�WKH�GXUDWLRQ�RI�WKH�SURMHFW��
FDSLWDO� FRVWV�� DQG� HVWDEOLVKLQJ� D� EHWWHU� UHODWLRQVKLS�
EHWZHHQ� WKH�SDUWLHV� LQYROYHG� �.RSSLQHQ�	�/DKGHQSHUl��
������ 

����(QYLURQPHQWDO�SHUIRUPDQFH�LQGH[��(3,��UHVXOWV 

7KH� UHVXOW� RI� 4&$� DQDO\VLV� RQ� WKH� HQYLURQPHQWDO�
SHUIRUPDQFH� LV� VKRZQ� LQ� 7DEOH� ��� *HQHUDOO\�� LQ� WKH�
'HVLJQ-%LG-%XLOG� DQG� 'HVLJQ	%XLOG� SURMHFW� GHOLYHU\��
WKH� HQYLURQPHQWDO� SHUIRUPDQFH� LQGH[� �(3,�� ZLOO� EH�
DFKLHYHG�ZHOO�XQGHU�WKH�FRQGLWLRQ�RI�WKH�WROO�URDG�OHQJWK�
RI� ��� -� ��� NP� RU� FRQGLWLRQ� RI� WKH� FRQVWUXFWLRQ� FRVW� RI�
5S�� -� �� WULOOLRQ� ZLWK� D� FRPELQDWLRQ� RI� %8-7� SURMHFW�
PDQDJHPHQW�PDWXULW\�DW�OHYHO����RU�WKH�FRQGLWLRQ�RI�%27�
FRQFHVVLRQ� VFKHPH� ZLWK� D� FRPELQDWLRQ� RI� WKH�
FRQVWUXFWLRQ� FRVWV� RI� 5S� �� -� ���� WULOOLRQ� DQG� !� 5S� ��
WULOOLRQ�� ,Q� WKH� 'HVLJQ-%LG-%XLOG� SURMHFW� GHOLYHU\�� WKH�
HQYLURQPHQWDO�SHUIRUPDQFH�LQGH[��(3,��ZLOO�EH�DFKLHYHG�
ZHOO�XQGHU�WKH�FRQGLWLRQ�RI�WKH�FRQVWUXFWLRQ�FRVW�RI�5S���
-� ���� WULOOLRQ� DQG� !� 5S�� WULOOLRQ�� :KLOH� LQ� WKH�
'HVLJQ	%XLOG� SURMHFW� GHOLYHU\�� WKH� HQYLURQPHQWDO�
SHUIRUPDQFH�LQGH[��(3,��ZLOO�EH�DFKLHYHG�ZHOO�XQGHU�WKH�
FRQGLWLRQ�RI� WKH�FRQVWUXFWLRQ�FRVW�RI�5S����� -��� WULOOLRQ��

7KH� SDWWHUQ� RI� FRQVWUXFWLRQ� FRVWV� DV� D� YDULDEOH� WKDW�
LQIOXHQFHV� HQYLURQPHQWDO� SHUIRUPDQFH� LV� LQ� OLQH� ZLWK�
SUHYLRXV� UHVHDUFK� ILQGLQJV� ZKHUH� RQH� RI� WKH� PDLQ�
REVWDFOHV�LQ�HQYLURQPHQWDO�PDQDJHPHQW�LV�WKH�KLJK�FRVW�
�&KDQGUD�	�&KULVWLDQ�������� 

����7RWDO�SURMHFW�SHUIRUPDQFH�UHVXOWV 

7KH� UHVXOW� RI� 4&$� DQDO\VLV� RQ� WKH� WRWDO� SURMHFW� LV�
VKRZQ�LQ�7DEOH�����*HQHUDOO\��LQ�WKH�'HVLJQ-%LG-%XLOG�
DQG� 'HVLJQ	%XLOG� SURMHFW� GHOLYHU\�� WKH� WRWDO� SURMHFW�
SHUIRUPDQFH�ZLOO�EH�DFKLHYHG�HLWKHU�XQGHU�WKH�FRQGLWLRQ�
RI� WKH� FRQVWUXFWLRQ� FRVW� RI� 5S� ���� -� �� WULOOLRQ�� RU� WKH�
FRQGLWLRQ� RI� WKH� %27� FRQFHVVLRQ� VFKHPH� ZLWK� WKH�
FRQGLWLRQ�RI� LQYHVWPHQW�FUHGLW� ILQDQFLDO� VFKHPH��RU� WKH�
FRQGLWLRQ�RI� WKH�FRQVWUXFWLRQ�FRVW�RI�5S��� WULOOLRQ�ZLWK�
%8-7� SURMHFW� PDQDJHPHQW� PDWXULW\� DW� OHYHO� ��� ,Q� WKH�
'HVLJQ-%LG-%XLOG� SURMHFW� GHOLYHU\�� WKH� WRWDO� SURMHFW�
SHUIRUPDQFH�ZLOO�EH�DFKLHYHG�ZHOO�XQGHU� WKH�FRQGLWLRQ�
RI� FRQVWUXFWLRQ� FRVW� !� 5S� �� WULOOLRQ�� :KLOH� LQ� WKH�
'HVLJQ	%XLOG� SURMHFW� GHOLYHU\�� WKH� WRWDO� SURMHFW�
SHUIRUPDQFH�ZLOO� EH� DFKLHYHG�ZHOO� LQ� WKH� FRQGLWLRQ� RI�
WKH� FRQVWUXFWLRQ� FRVW� RI� 5S� �� -� ���� WULOOLRQ�� )URP� WKH�
SDWWHUQ� RI� WKH� VWURQJHVW� YDULDEOHV�� WKH� %27� 6FKHPH�
VWURQJO\� LQIOXHQFHV� SURMHFW� SHUIRUPDQFH� LQ� DFFRUGDQFH�
ZLWK� WKH� VWXG\� RI� OLWHUDWXUH� ZKHUHLQ� HFRQRPLF�
IHDVLELOLW\��%27�SURYLGHV�DGHTXDWH�LQYHVWPHQW�FHUWDLQW\�
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&RQVWUXFWLRQ�3HUIRUPDQFH�$QDO\VLV«����� 
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7DEOH�����3HUIRUPDQFH�DFKLHYHPHQW�SDWWHUQV�RI�FRQVWUXFWLRQ�SURMHFWV��VWURQJHVW��LQ�WROO�URDG�333�YDULDEOHV�YDULDWLRQV 

3HUIRUPDQFH $FKLHYHPHQW�3DWWHUQV &RYHUDJH 

6FKHGXOH��63,� 7ROO�URDG�OHQJWK�RI��-��NP�DQG�SURMHFW�PDQDJHPHQW�PDWXULW\�DW�OHYHO�� ������ 

3D\PHQW��%3,� %27�FRQFHVVLRQ�VFKHPH��RU�62(�$VVLJQPHQW�VFKHPH ������ 

2+6��6),� &RQVWUXFWLRQ�FRVW�RI�5S����-��WULOOLRQ��RU�FRQVWUXFWLRQ�FRVW�RI�5S��-����WULOOLRQ�DQG�ILQDQFLDO�FRQWUDFWRU
V�
LQYHVWPHQW�FUHGLW�VFKHPH ������ 

4XDOLW\��43,� %27�FRQFHVVLRQ�VFKHPH��RU�62(�DVVLJQPHQW�VFKHPH��RU�WROO�URDG�OHQJWK�RI�!��NP ������ 

3URMHFW�7HDP��76,� &RQVWUXFWLRQ�FRVW�RI�5S����-��WULOOLRQ ������ 

&OLHQW�6DWLVIDFWLRQ��&6,� GHVLJQ	EXLOG�SURMHFW�GHOLYHU\�DQG�%8-7-FRQWUDFWRU�FRUSRUDWH�UHODWLRQVKLS��RU�GHVLJQ	EXLOG�SURMHFW�
GHOLYHU\�DQG�%8-7�EDLORXW�ODQG�DFTXLVLWLRQ�VFKHPH ������� 

(QYLURQPHQW��(3,� 7ROO�URDG�OHQJWK�RI���-��NP��RU�%27�FRQFHVVLRQ�VFKHPH�DQG�FRQVWUXFWLRQ�FRVW�RI�5S��-����WULOOLRQ��RU�
GHVLJQ-ELG-EXLOG�SURMHFW�GHOLYHU\�DQG�FRQVWUXFWLRQ�FRVW�RI�5S�-����WULOOLRQ��!5S���WULOOLRQ ������ 

7RWDO�3URMHFW�3HUIRUPDQFH %27�FRQFHVVLRQ�VFKHPH�DQG�ILQDQFLDO�FRQWUDFWRU
V�LQYHVWPHQW�FUHGLW�VFKHPH ������ 

7DEOH�����&KDUDFWHULVWLF�SHUIRUPDQFH�DFKLHYHPHQW�SDWWHUQV�RI�SURMHFW�GHOLYHU\�YDULDWLRQV 

3HUIRUPDQFH 'HVLJQ-%LG-%XLOG 'HVLJQ	%XLOG 

6FKHGXOH��63,� - - 

3D\PHQW��%3,� '-%-%�3URMHFW�GHOLYHU\�DQG�%8-7�EDLORXW�ODQG��������
DFTXLVLWLRQ�VFKHPH 

'	%�3URMHFW�GHOLYHU\�DQG�ILQDQFLDO�FRQWUDFWRU
V�������
LQYHVWPHQW�FUHGLW�VFKHPH 

2+6��6),� '-%-%�3URMHFW�GHOLYHU\�DQG�FRQVWUXFWLRQ�FRVW�RI������������
!5S���7ULOOLRQ - 

4XDOLW\��43,� - - 

3URMHFW�7HDP��76,� '-%-%�3URMHFW�GHOLYHU\�DQG�URDG�OHQJWK�RI��!��NP 

'	%�3URMHFW�GHOLYHU\�DQG�%8-7�EDLORXW�ODQG�����������
DFTXLVLWLRQ�VFKHPH 

'	%�3URMHFW�GHOLYHU\�DQG�%8-7-FRQWUDFWRU���������������
FRUSRUDWH�UHODWLRQVKLS 

&OLHQW�6DWLVIDFWLRQ��&6,� - 

'	%�3URMHFW�GHOLYHU\�DQG�%8-7�EDLORXW�ODQG�����������
DFTXLVLWLRQ�VFKHPH 

'	%�3URMHFW�GHOLYHU\�DQG�%8-7-FRQWUDFWRU���������������
FRUSRUDWH�UHODWLRQVKLS 

(QYLURQPHQW��(3,� '-%-%�3URMHFW�GHOLYHU\�DQG�FRQVWUXFWLRQ�FRVW�RI��������������
5S��-����7ULOOLRQ�RU�!5S���7ULOOLRQ 

'	%�3URMHFW�GHOLYHU\�DQG�FRQVWUXFWLRQ�FRVW�RI���������������
5S����-��7ULOOLRQ 

7RWDO�3URMHFW�3HUIRUPDQFH '-%-%�3URMHFW�GHOLYHU\�DQG�FRQVWUXFWLRQ�FRVW�RI������������
!5S���7ULOOLRQ 

'	%�3URMHFW�GHOLYHU\�DQG�FRQVWUXFWLRQ�FRVW�RI������������������
5S��-����7ULOOLRQ 

WR� %8-7� �%3-7�� ������� 7KH� LQYHVWPHQW� FUHGLW�
FRQWUDFWRU
V� ILQDQFLDO� VFKHPH� VWURQJO\� LQIOXHQFHV�
SURMHFW� SHUIRUPDQFH� LQ� DFFRUGDQFH� ZLWK� WKH� OLWHUDWXUH�
VWXG\� LQ�ZKLFK� WKH� LQYHVWPHQW�FUHGLW�VFKHPH�SURYLGHV�
FRQFHVVLRQV� WR� WKH� FRQWUDFWRU��ZKHUH� WKH� FRQWUDFWRU� LV�
QRW�ILQDQFLDOO\�FKDUJHG��ZKHUHDV��LQ�WKH�FRQWUDFWRU�SUH-
ILQDQFLQJ�VFKHPH��WKH�FRQWUDFWRU�LV�DOVR�EXUGHQHG�ZLWK�
ILQDQFLDO� EXUGHQV� GXULQJ� WKH� WROO� URDG� FRQVWUXFWLRQ�
�$OIHQ��2JXQODQD��.DOLGLQGL��	�:DQJ�������� 

���'LVFXVVLRQ 

7DEOH� ��� VKRZV� WKH� VXPPDU\� RI� WKH� VWURQJHVW�
SHUIRUPDQFH� SDWWHUQV� LQ� HDFK� SHUIRUPDQFH� DVSHFW�
GHWHUPLQHG�E\�WKH�KLJKHVW�FRYHUDJH�YDOXH��)URP�WKRVH�
DFKLHYHPHQW� SDWWHUQV�� LW� DSSHDUV� WKDW� YDULDWLRQV� LQ�
SURMHFW�GHOLYHU\�GR�QRW�KDYH�D�VWURQJ�LQIOXHQFH�RQ�WKH�
FRQVWUXFWLRQ� SURMHFW� SHUIRUPDQFH� DFKLHYHPHQW� LQ� WKH�
DVSHFWV�UHYLHZHG�DQG�WKH�WRWDO�SURMHFW�SHUIRUPDQFH��,Q�
WKH� DVSHFWV� UHYLHZHG�� WKH� TXDOLW\� SHUIRUPDQFH� LQGH[�
�43,��DQG�SD\PHQW�SHUIRUPDQFH�LQGH[��%3,��KDYH�WKH�
VWURQJHVW�YDULDEOH�SDWWHUQV�LQ� WKLV�VWXG\��7KH�VWURQJHVW�
YDULDEOH� SDWWHUQV� VKRZ� WKDW� WKH� %27� FRQFHVVLRQ�

VFKHPH� DQG� WKH� 62(� DVVLJQPHQW� FRQFHVVLRQ� VFKHPH�
KDYH� D� VWURQJ� DQG� UHODWLYHO\� FRQVLVWHQW� UROH� LQ� WKH�
LQWHUDFWLRQ�RI� YDULRXV�YDULDEOHV� WR� DFKLHYH�TXDOLW\� DQG�
SD\PHQW� SHUIRUPDQFH� RQ� WKH� WROO� URDG� 333� VFKHPH�
SURMHFW� 

,Q� 7DEOH� ���� FKDUDFWHULVWLF� SDWWHUQV� RI� FRQVWUXFWLRQ�
SURMHFW�SHUIRUPDQFH�DFKLHYHPHQWV�LQ�HDFK�YDULDWLRQ�RI�
SURMHFW� GHOLYHU\� DUH� VKRZQ�� )URP� WKRVH� FKDUDFWHULVWLF�
SDWWHUQV�� 'HVLJQ	%XLOG� SURMHFW� GHOLYHU\� KDV� DQ�
LQIOXHQFH�RQ�PRUH�SHUIRUPDQFH�DVSHFWV��ZKLFK�LV�RQ���
SHUIRUPDQFH� DVSHFWV� ZLWK� �� FKDUDFWHULVWLF� SDWWHUQV��
PRUH� WKDQ� WKH�GHVLJQ-ELG-EXLOG�SURMHFW�GHOLYHU\�ZKLFK�
KDV� FKDUDFWHULVWLF� SDWWHUQV� RQ� �� SHUIRUPDQFH� DVSHFWV�
ZLWK� �� FKDUDFWHULVWLF� SDWWHUQV�� 7KLV� VKRZV� WKH� VDPH�
LQGLFDWLRQ� DV� WKH� VWXG\� E\� .RSSLQHQ� 	� /DKGHQSHUl�
������� ZKLFK� VKRZV� WKDW� 'HVLJQ	%XLOG� SURMHFW�
GHOLYHU\� JLYHV� D� EHWWHU� LQIOXHQFH� RQ� WKH� FRQVWUXFWLRQ�
SURMHFW� SHUIRUPDQFH� DFKLHYHPHQW� FRPSDUHG� WR� WKH�
FRQYHQWLRQDO�SURMHFW�GHOLYHU\��GHVLJQ-ELG-EXLOG�� 

)URP�%8-7�DQG�WKH�FRQWUDFWRU
V�FRUSRUDWH�UHODWLRQVKLS�
RQ� WKH� FRQVWUXFWLRQ� SURMHFW� SHUIRUPDQFH� DFKLHYHPHQW�
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0LO\DUGL��HW�DO� 
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SDWWHUQV�LQ�DOO�DVSHFWV�UHYLHZHG��LW�ZDV�LGHQWLILHG�WKDW�WKH�
H[LVWHQFH�RI�D�FRUSRUDWH�UHODWLRQVKLS�EHWZHHQ�%8-7�DQG�
WKH� FRQWUDFWRU� SURYLGHV� EHWWHU� FRQVWUXFWLRQ� SURMHFW�
SHUIRUPDQFH� RXWFRPHV� FRPSDUHG� WR� WKH� DEVHQFH� RI� D�
FRQVWUXFWLRQ�SHUIRUPDQFH�UHODWLRQVKLS��0HDQZKLOH��LQ�WKH�
ODQG� DFTXLVLWLRQ� VFKHPH�� WKH� SHUIRUPDQFH� SDWWHUQ� RI�
RYHUDOO� JRRG� SHUIRUPDQFH� DVSHFWV� LV� WKH� %8-7� EDLORXW�
VFKHPH��$OWKRXJK�WKH�UHVXOWV�RI�WKH�OLWHUDWXUH�VWXG\�RI�WKH�
%8-7�EDLORXW�VFKHPH�SURYLGH�DGGLWLRQDO�ILQDQFLDO�EXUGHQ�
WR� %8-7�� RQH� RI� WKH� LQLWLDO� REMHFWLYHV� RI� WKH� %8-7�
EDLORXW� VFKHPH� LV� WR� DFFHOHUDWH� ODQG� DFTXLVLWLRQ� ZKLFK�
KDV� D� EHWWHU� LPSDFW� RQ� SURMHFW� SHUIRUPDQFH�� VR� WKDW� WKH�
LQWHUHVW�H[SHQVH�RI�WKH�EDLORXW�IXQG�FDQ�EH�FRQVLGHUHG�DV�
DQ� DGGLWLRQDO� LQYHVWPHQW� VLQFH� WKH� SODQQLQJ� VWDJH� E\�
%8-7�� 

)URP�WKH�SHUIRUPDQFH�DFKLHYHPHQWV�LQ�DOO�DVSHFWV��LW�FDQ�
DOVR� EH� REVHUYHG� WKDW� WKH� FRQWUDFWRU¶V� ILQDQFLDO� VFKHPH�
ZLWK� D� JRRG� RYHUDOO� SHUIRUPDQFH� SDWWHUQ� LV� WKH�
LQYHVWPHQW�FUHGLW�VFKHPH��,Q�DFFRUGDQFH�ZLWK�WKH�UHVXOWV�
RI� WKH� OLWHUDWXUH� VWXG\�� WKH� LQYHVWPHQW� FUHGLW� VFKHPH�
UHGXFHV� WKH� ILQDQFLDO� EXUGHQ� WR� WKH� FRQWUDFWRU�� VR� WKDW�
DIWHU�UHYLHZLQJ�SHUIRUPDQFH�DVSHFWV��VFKHGXOH��SD\PHQW��
2+6�� WRWDO� SURMHFW� SHUIRUPDQFH��� LW� SURYLGHV� JRRG�
SHUIRUPDQFH�DFKLHYHPHQW�SDWWHUQV� 

���&RQFOXVLRQV 

· )URP� WKH� UHVXOWV� RI� WKH� DQDO\VLV� RI� YDULDWLRQV� LQ�
SURMHFW� GHOLYHU\� ZLWK� D� FRPELQDWLRQ� RI� YDULDEOH�
FRQGLWLRQV�IRU�WROO�URDG�333�DQG�WKH�OHYHO�RI�PDWXULW\�
RI�WKH�%8-7�SURMHFW�PDQDJHPHQW��LW�LV�LGHQWLILHG�WKDW�
SURMHFW�GHOLYHU\�YDULDWLRQV�GR�QRW�KDYH�D�VWURQJ�HIIHFW�
RQ�WKH�SHUIRUPDQFH�RI�WROO�URDG�FRQVWUXFWLRQ�SURMHFWV�
DV� LQGLFDWHG� E\� WKH� ZHDN� LQIOXHQFH� RI� WKH�
DFKLHYHPHQW� FKDUDFWHULVWLF� SDWWHUQV� LQ� HDFK� YDULDWLRQ�
RI�SURMHFW�GHOLYHU\� 

· &RQVWUXFWLRQ�SURMHFW�SHUIRUPDQFH�LV�PRUH�LQIOXHQFHG�
E\� WROO� URDG� 333� FRQFHVVLRQ� YDULDEOHV� �FRQFHVVLRQ�
VFKHPH�� SURMHFW� PDQDJHPHQW� PDWXULW\�� FRQVWUXFWLRQ�
FRVW��URDG�OHQJWK��FRQWUDFWRU�ILQDQFLDO�VFKHPH��%8-7-
FRQWUDFWRU�FRUSRUDWH�UHODWLRQVKLS��DQG�ODQG�DFTXLVLWLRQ�
VFKHPH�� 

���$FNQRZOHGJHPHQW 

7KLV� VWXG\� ZDV� VWURQJO\� VXSSRUWHG� E\� WKH� 7ROO� 5RDG�
5HJXODWRU\� $JHQF\� DQG� WKH� 0LQLVWU\� RI� 3XEOLF� :RUNV�
DQG� 3XEOLF� +RXVLQJ�� ZKLFK� KDG� DOORZHG� XV� WR� FRQGXFW�
VXUYH\V� LQ� WKH� FRQVWUXFWLRQ� SKDVH� RI� VHYHUDO� WROO� URDGV�
DQG� LQWHUYLHZV�ZLWK� WKH�%8-7��$QRWKHU� SDUW\� ZKR�ZDV�
DOVR�YHU\�KHOSIXO�ZDV�WKH�&RQVXOWDQW�RI�37��0DUJD�*UDKD�
3HQWD� IRU� JLYLQJ� XV� DFFHVV� WR� WROO� URDGV� VHFRQGDU\� GDWD�
DQG�%8-7�UHODWHG�WR�WKLV�VWXG\� 

���5HIHUHQFHV 

$�6�� 3LOODL��$��.�� �������� 3HUIRUPDQFH�PHDVXUHPHQW� RI�
5	'� SURMHFWV� LQ� D� PXOWLSURMHFW�� FRQFXUUHQW�
HQJLQHHULQJ�HQYLURQPHQW��,QWHUQDWLRQDO�-RXUQDORI�
3URMHFW���������-���� 

$OIHQ��+��:���2JXQODQD�� 6��� .DOLGLQGL�� 6��� 	�:DQJ�� 6��
�������� 3XEOLF-3ULYDWH� 3DUWQHUVKLS� LQ�

LQIUDVWUXFWXUH� GHYHORSPHQW�� &DVH� VWXGLHV� IURP�
$VLD�DQG�(XURSH��:HLPDU��%DXKDXV-8QLYHUVLWlW�
:HLPDU� 

%3-7�� ��������6HMDUDK� -DODQ�7RO��'LSHWLN�)HEUXDUL� ����
������ GDUL� KWWS���ESMW�SX�JR�LG�NRQWHQ�MDODQ-WRO�
VHMDUDK 

%3-7�� �������� 3HOXDQJ� ,QYHVWDVL� -DODQ� 7RO� GL�
,QGRQHVLD��-DNDUWD��%3-7� 

%3-7�� �������� 0RQLWRULQJ� 3URJUHV� .RQVWUXNVL� -DODQ�
7RO�,QGRQHVLD��-DNDUWD��%3-7� 

%3-7����������5HQFDQD�3HPEDQJXQDQ�-DODQ�7RO�7UDQV�
6XPDWHUD��3DGDQJ��%3-7� 

&KDQGUD�� +�� 	� &KULVWLDQ�� '��� ������ $QDOLVD� 6LVWHP�
0DQDMHPHQ� /LQJNXQJDQ� �,62� ������� GDQ�
.HPXQJNLQDQ� ,PSOHPHQWDVLQ\D� ROHK� 3DUD�
.RQWUDNWRU�.HODV�$�GL�6XUDED\D��'LPHQVL�7HNQLN�
6LSLO��������SS����-��� 

&KULVVLV�� 0�� %��� .RQUDG�� 0��� 	� 6KUXP�� 6�� ��������
&0,,�� *XLGHOLQHV� IRU� SURFHVV� LQWHJUDWLRQ� DQG�
SURGXFW�LPSURYHPHQW��$GGLVRQ�:HVOH\� 

'HWLN)LQDQFH�� �������� %HOXP� 6HEXODQ�� 5XDV-UXDV� 7RO�
,QL� 5XVDN�� 'LSHWLN� 0DUHW� ��� ������ GDUL� KWWSV���
ILQDQFH�GHWLN�FRP�LQIUDVWUXNWXU�G-��������
EHOXP-VHEXODQ-UXDV-UXDV-WRO-LQL-UXVDN 

)HGHUDO� +LJKZD\� $GPLQLVWUDWLRQ�� �������� 3XEOLF–
3ULYDWH� 3DUWQHUVKLS� &RQFHVVLRQV� IRU� +LJKZD\�
3URMHFWV�� $� 3ULPHU�� :DVKLQJWRQ�� )HGHUDO�
+LJKZD\� $GPLQLVWUDWLRQ-8�6�� 'HSDUWPHQW� RI�
7UDQVSRUWDWLRQ� 

*UDQW�� .�� 3�� 	� 3HQQ\SDFNHU�� -�� 6��� ������ 3URMHFW�
0DQDJHPHQW� 0DWXULW\�� $Q� $VVHVVPHQW� 3URMHFW�
0DQDJHPHQW� &DSDELOLWLHV� $PRQJ� DQG� %HWZHHQ�
6HOHFWHG� ,QGXVWULHV�� ,(((� 7UDQVDFWLRQV� RQ�
(QJLQHHULQJ�0DQDJHPHQW���������SS����-��� 

*URVV��0���	�*DUYLQ��0�� ��������6WUXFWXULQJ�333� WROO-
URDG� FRQWUDFWV� WR� DFKLHYH� SXEOLF�� 7KH�
(QJLQHHULQJ� 3URMHFW� 2UJDQL]DWLRQ� -RXUQDO�
SULFLQJ�REMHFWLYHV��������-���� 

+ROPHV�� 6�-�� 	� :DOVK�� 5�7��������&RQGXFWLQJ�
(IIHFWLYH� 3URMHFW� 0DQDJHPHQW� 0DWXULW\�
$VVHVVPHQW�,QWHUYLHZV��,06,�7HFK� 

+DHVHEURXFN�� 7�� �������� 7KH� $GGHG� 9DOXH� RI� 0XOWL-
9DOXH�4XDOLWDWLYH�&RPSDUDWLYH�$QDO\VLV��)RUXP�
4XDOLWDWLYH� 6R]LDOIRUVFKXQJ� �� )RUXP��
4XDOLWDWLYH�6RFLDO�5HVHDUFK��������� 

.RQWDQ����������,QL�WLJD�LVX�VHQVLWLI�GL�SUR\HN�MDODQ�WRO��
'LSHWLN� )HEUXDUL� ���� ������ GDUL� KWWSV���
QDVLRQDO�NRQWDQ�FR�LG�QHZV�LQL-WLJD-LVX-VHQVLWLI-
GL-SUR\HN-MDODQ-WRO 

.RSSLQHQ�� 7��� 	� /DKGHQSHUl�� 3�� �������� 5RDG� VHFWRU�
H[SHULHQFHV� RQ� SURMHFW� GHOLYHU\� PHWKRGV��
)LQODQG�� 977� 7LHGRWWHLWD� –� 5HVHDUFK� 1RWHV�
����� 
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/LQGVD\�� -�� 0�� �������� &RPSXOVRU\� $FTXLVLWLRQ� RI�
/DQG� DQG� &RPSHQVDWLRQ� LQ� ,QIUDVWUXFWXUH�
3URMHFWV��333�,QVLJKWV���������-��� 

0DUWLQXV�3��$EHGQHJR��6��2�� �������� µ*RRG�SUR-� MHFW�
JRYHUQDQFH�IRU�SURSHU�ULVN�DOORFDWLRQ�LQ�SXEOLF-
SULYDWH�SDUWQHUVKLSV�LQ�,QGRQHVLD¶��,QWHUQDWLRQDO�
-RXUQDO�RI�3URMHFW�0DQDJHPHQW���������-���� 

0LO\DUGL�� 5�� �������� >7(6,6@� $QDOLVLV� 3HQJDUXK�
3URMHFW� 'HOLYHU\� 7HUKDGDS� .LQHUMD� 3UR\HN�
.RQVWUXNVL� 3DGD� 3HQJXVDKDDQ� -DODQ� 7RO� ROHK�
%DGDQ� 8VDKD�� %DQGXQJ�� ,QVWLWXW� 7HNQRORJL�
%DQGXQJ� 

1DVVDU�� 1�� .�� �������� $Q� LQWHJUDWHG� IUDPHZRUN� IRU�
HYDOXDWLRQ� RI� SHUIRUPDQFH� RI� FRQVWUXFWLRQ�
SURMHFWV�� 2UODQGR�� 3URMHFW� 0DQDJHPHQW�
,QVWLWXWH� 

1REHO��$���	�/DUDVDWL��1����������,QRYDVL�3HPELD\DDQ�
7DQDK�XQWXN�3UR\HN� -DODQ�7RO� \DQJ�7HUPDVXN�
'DODP� 3UR\HN� 6WUDWHJLV� 1DVLRQDO� GHQJDQ�
0HPSHUJXQDNDQ� 0HNDQLVPH� 'DQD� 7DODQJDQ��
-XUQDO�+3-,�����������-���� 

2QJ�� -��� 6XU\DGKDUPD�� 6�� 	� $QGL�� $��� ������ )DNWRU-
)DNWRU� 3HQJKDPEDW� .RQWUDNWRU� 8QWXN�
0HODNVDQDNDQ� .�� 3DGD� 3UR\HN� .RQVWUXNVL��
-XUQDO�'LPHQVL�3UDWDPD�7HNQLN�6LSLO��������SS��
���-���� 

3ULFH� ZDWHU� KRXVH� &RRSHUV� $GYLVRU\� 6�S�$�� ��������
(YDOXDWLRQ�DQG�IXWXUH�RI�URDG�WROO�FRQFHVVLRQV���
$6(&$3��6ROXWLRQV� 

6DUOL�� $�� 	� $GLDQWR�� <��� ������ .DMLDQ� 3HPEHULDQ�
,QVHQWLI�GDODP�3UR\HN�.RQVWUXNVL�GDUL�3HUVHSVL�
3HQJJXQD�-DVD�GDQ�3HQ\HVLD�-DVD��-XUQDO�LOPLDK�
7HNQLN�6LSLO���������SS����-��� 

7DNLP�� 5��� 	� $NLQWR\H�� $�� �������� 3HUIRUPDQFH�
LQGLFDWRUV� IRU� VXFFHVVIXO� FRQVWUXFWLRQ� SURMHFW��
*UHHQZRRG��8QLYHUVLW\�RI�1RUWKXPEULD� 

7HPSR�� �������� 3HPEDQJXQDQ� -DODQ� 7RO� ����� 7DN�
6HVXDL� 7DUJHW�� ,QL� 3HQMHODVDQ� 38�� 'LSHWLN�
)HEUXDUL�����������GDUL�KWWSV���ELVQLV�WHPSR�FR�
UHDG���������SHPEDQJXQDQ-MDODQ-WRO-����-WDN
-VHVXDL-WDUJHW-LQL-SHQMHODVDQ-SX 

7LUWR����������'DIWDU�.HFHODNDDQ�3UR\HN�,QIUDVWUXNWXU�
SDGD� $ZDO� ������ 'LSHWLN� )HEUXDUL� ���� ������
GDUL� KWWSV���WLUWR�LG�GDIWDU-NHFHODNDDQ-SUR\HN-
LQIUDVWUXNWXU-SDGD-DZDO-����-F(�0 

9HUZHLM�� 6�� �������� $� 6KRUW� ,QWURGXFWLRQ� 7R�
4XDOLWDWLYH� &RPSDUDWLYH� $QDO\VLV�� 5RWWHUGDP��
(UDVPXV�8QLYHUVLW\�5RWWHUGDP� 

:RUOG�%DQN�� ��������3ULYDWL]DWLRQ� DQG� 5HJXODWLRQ� RI�
7UDQVSRUW��:DVKLQJWRQ��:RUOG�%DQN�,QVWLWXWH� 

<LPDP��$��+�� ��������3URMHFW�0DQDJHPHQW�0DWXULW\�
,Q� 7KH� &RQVWUXFWLRQ� ,QGXVWU\� RI� 'HYHORSLQJ�
&RXQWULHV� �7KH� &DVH� RI� (WKLRSLDQ�
&RQWUDFWRUV� ��� &ROOHJH� 3DUN�� )DFXOW\� RI� WKH�
*UDGXDWH�6FKRRO�RI�WKH�8QLYHUVLW\�RI�0DU\ODQG 


