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$VVHVVPHQW�RI�&RQVWUXFWLRQ�5LVNV�DQG�0LWLJDWLRQ�
6WUDWHJLHV�LQ�3XEOLF�3ULYDWH�3DUWQHUVKLS��333��3URMHFWV�LQ�

$EXMD��1LJHULD
,VDK�<DKD\D���:LQVWRQ�6KDNDQWX�� 5LFKDUG�-LPRK���,EUDKLP�6DLGX�

����	�'HSDUWPHQW�RI�&RQVWUXFWLRQ�0DQDJHPHQW��1HOVRQ�0DQGHOD�0HWURSROLWDQ�8QLYHUVLW\��
3RUW�(OL]DEHWK��6RXWK�$IULFD

�'HSDUWPHQW�RI�%XLOGLQJ��)HGHUDO�8QLYHUVLW\�RI�7HFKQRORJ\��0LQQD��1LJHULD
(�PDLO��V���������#QPPX�DF�]D��ZLQVWRQ�VKDNDQWX#QPPX�DF�]D��

LVDK\DKD\D��#JPDLO�FRP

$EVWUDFW�
0LVPDQDJHPHQW�RI� ULVN� IDFWRUV� WKDW�FRPH�LQWR�SOD\�GXULQJ� WKH�FRQVWUXFWLRQ�SKDVH�RI�D�333�
SURMHFW�FDQ�UHVXOW�LQWR�QRQ�DFWXDOLVDWLRQ�RI�WKH�333�SURMHFW���QRQ�FRQIRUPLW\�ZLWK�WKH�SURMHFW�
VFKHGXOH��7KH�UHVHDUFK�DLPV�WR�DVVHVV WKH�FRQVWUXFWLRQ�ULVNV�DVVRFLDWHG�ZLWK�333�SURMHFWV��DV�
ZHOO�DV�WR�UHFRPPHQG�KRZ�EHVW�VXFK�ULVNV�FDQ�EH�PLWLJDWHG��7KH�UHVHDUFK�HPSOR\HG�WKH�XVH�RI�
WKH�TXDQWLWDWLYH�PHWKRG�IURP�ZKLFK�D�WRWDO�RI�����TXHVWLRQQDLUHV�ZHUH�DGPLQLVWHUHG�IURP�ZKLFK�
����ZHUH�UHWULHYHG�XVLQJ�WKH�VLPSOH�UDQGRP�VDPSOLQJ�WHFKQLTXH�WR�FRQVWUXFWLRQ�SURIHVVLRQDOV�
DQG�SULYDWH�FRQVWUXFWLRQ�GHYHORSHUV��ZKR�KDYH�H[HFXWHG�333�SURMHFWV�LQ�WKH )HGHUDO�&DSLWDO�
7HUULWRU\��)&7���$EXMD��7KH�FROOHFWHG�GDWD�ZHUH�DQDO\VHG�XVLQJ�WKH�GHVFULSWLYH�PHWKRG� �WKH�
PHDQ�VFRUH�PHWKRG��UHODWLYH�LPSRUWDQFH�LQGH[�DQG�WKH�UDQNLQJ�PHWKRG���7KH�VWXG\�UHYHDOHG�
WKDW� WKH� PRVW� LPSRUWDQW� ULVNV� IDFWRUV� DVVRFLDWHG� ZLWK� 333� SURMHFWV� ZHUH� FRQVWUXFWLRQ� FRVW�
RYHUUXQ��FRQVWUXFWLRQ�WLPH�GHOD\��LQWHUHVW�UDWH�IOXFWXDWLRQ��DYDLODELOLW\�RI�ILQDQFH��DQG�H[FHVVLYH�
YDULDWLRQ� LQ� SURMHFW� VSHFLILFDWLRQ�� 7KH� ULVN�PLWLJDWLRQ� WRRO� DSSURSULDWH� IRU� WKH� 333�PRGHOV�
�%XLOG�2SHUDWH�7UDQVIHU� >%27@�� %XLOG�2SHUDWH�2ZQ�7UDQVIHU� >%227@� DQG� 'HVLJQ�%XLOG�
2SHUDWH�7UDQVIHU� >'%27@�� ZDV� WKH� ,QVXUDQFH� 3ROLF\�� %DVHG� RQ� WKHVH� ILQGLQJV�� LW� FDQ� EH�
FRQFOXGHG� WKDW� HIIHFWLYH� PDQDJHPHQW� RI� FRQVWUXFWLRQ� 333� ULVNV� ZRXOG� WUDQVODWH� LQWR� D� WLPHO\�
FRPSOHWLRQ�RI�333�SURMHFW� ,W�ZDV�UHFRPPHQGHG�WKDW��LQ�H[SORULQJ�RSWLRQV�IRU�WKH�PLWLJDWLRQ�RI�
FRQVWUXFWLRQ� ULVNV� LQ� 333� SURMHFWV�� FOLHQWV� DQG� GHYHORSHUV� VKRXOG� FRQVLGHU� LQVXUDQFH��
FRQWLQJHQF\�SODQV�DQG�FRQWLQJHQF\�VXPV�LQ�GHVFHQGLQJ�RUGHU�RI�SUHIHUHQFH�

.H\ZRUGV��
&RQVWUXFWLRQ��0LWLJDWLRQ�VWUDWHJLHV��333��333�0RGHOV��5LVNV

� ,QWURGXFWLRQ

7UDGLWLRQDOO\��JRYHUQPHQW�KDV�SUHYDLOHG�LQIUDVWUXFWXUH�IXQGLQJ�LQ�1LJHULD��2EL�	�2IRQ\HOX��
����� DQG� 8�'RPLQLF�� (]HDEDVLOL�� 2NRUR�� 'LP� 	� &KLNH]LH�� ������� 8QWLO� WKH� ����V�� ZKHQ�
UHFODLPV�ZHUH�LQWURGXFHG�WR�FRQIURQW�WKH�GZLQGOLQJ�RLO�UHYHQXH�WKDW�FKDOOHQJHG�VWDWH�FDSDELOLW\�
IRU� LQIUDVWUXFWXUH� SURYLVLRQLQJ �$QQLPDVKDXQ�� ������ +RZHYHU�� GXH� WR� WKH� LQFUHDVH� LQ� WKH�
GHPDQG�IRU�LQIUDVWUXFWXUH��LQDGHTXDWH�SXEOLF�UHVRXUFHV�WR�PHHW�SUHVHQW�DQG�IXWXUH�GHVLUHV��DQG�
DFFHSWDQFH�RI�D�EHWWHU�UROH�IRU�WKH�SULYDWH�VHFWRU�LQ�SURYLGLQJ�LQIUDVWUXFWXUH��DOWHUQDWLYH�PHWKRGV�
RI�IXQGLQJ�SXEOLF�IDFLOLWLHV�DQG�VHUYLFHV�KDYH�EHHQ�DGRSWHG�E\�WKH�SXEOLF�VHFWRU��1LJHULD 3XEOLF�
3ULYDWH� 3DUWQHUVKLSV� 5HYLHZ� >13335@�� ����� DQG�8�'RPLQLF HW� DO� ������� /L� HW� DO� �������
HVWDEOLVKHG� WKDW� 1LJHULD� HYHQWXDOO\� GHYHORS� D� IRUHPRVW� PHDVXUH� WRZDUGV� JHWWLQJ� DW� WKH�
DGYDQWDJH�RI�333V�GXH�WR�HQDFWPHQW�RI�WKH�,QIUDVWUXFWXUH�&RQFHVVLRQ�5HJXODWRU\�&RPPLVVLRQ�
�(VWDEOLVKPHQW��$FW��³WKHQ�,&5&�$FW´��LQ������ZKLFK�DOORZV�IRU�SULYDWH�VHFWRU�LQYROYHPHQW�
LQ� LQIUDVWUXFWXUH� GHYHORSPHQW� SURMHFWV� DQG� HVWDEOLVKHV� WKH� ,&5&� DV� WKH� UHJXODWRU� RI� 333V�
SURMHFWV�
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7KH�GHFLVLRQ�WR�HPEDUN�RQ�D�EXLOGLQJ�SURMHFW�WKHUHIRUH�KDV�LQKHUHQW�HOHPHQW�RI�ULVN��$GHOXVL��
�������,W�ZDV�REVHUYHG�E\�-DJERUR��������WKDW�ULVNV�DUH�XQZDQWHG�QHJDWLYH�FRQVHTXHQFH�RI�DQ�
HYHQW�RI�ZKLFK�WKH�SRVVLEOH�RXWFRPH�FDQ�EH�LGHQWLILHG��SUHGLFWHG�DQG�TXDQWLILHG��'DGD��������
DQG 2GLPDER�DQG�2GXR]D��������RSLQHG�WKDW�WKH�ULVN�IDFWRUV�LQ�EXLOGLQJ�FRQVWUXFWLRQ�WKDW�DUH�
QRW�JLYHQ�SURSHU�DWWHQWLRQ�LQ�GHYHORSLQJ�FRXQWULHV�VXFK�DV�1LJHULD�OHDG�WR�SRRU�TXDOLW\�ZRUN��
FRVW� DQG WLPH� RYHUUXQV� 7KXV�� 8KHU� ������ VDZ� ULVN�PDQDJHPHQW� DV� DQ� RUJDQLVHG�ZD\� RI�
ORRNLQJ�DW�DUHDV�RI�ULVN�DQG�ILQGLQJ�RXW�KRZ�HDFK�VKRXOG�EH�KDQGOHG��/RWV�RI�333�SURMHFWV�KDYH�
IDLOHG�DQG�HYHQ�GHVHUWHG�FDXVLQJ�VXIIHULQJ��QRW�RQO\�WR�WKH�SURPRWHU��EXW�DOVR�WR�WKH�OHQGLQJ�
IXQGLQJ�LQVWLWXWLRQV��5DQMDQ���������

3UHYLRXV�VWXGLHV�LQ�WKLV�ILHOG�LQFOXGHG�WKDW�RI�0HUX\Q��������ZKR�FRQFOXGHG�WKDW�SURSHU�ULVN�
PDQDJHPHQW��LGHQWLILFDWLRQ��DVVHVVPHQW��DOORFDWLRQ�DQG�PLWLJDWLRQ�DUH�HVVHQWLDO�IRU�DFKLHYLQJ�
VXFFHVV�LQ�SURMHFW��7KH�DELOLW\�WR�DFWLYHO\�FUHDWH�DQG�GHYHORS�FROODERUDWLYH�UHODWLRQVKLSV�LV�DQ�
HVVHQWLDO�DVVHW�IRU�PDQDJLQJ�333�SURMHFW�QHWZRUNV��3DXJHW�	�:DOG���������*ULPVH\�	�/HZLV�
������� DQDO\VHG� WKH� SULQFLSOHV� LQYROYHG� LQ� 333� DQG� GHSLFWLQJ� RQ� SUDFWLFDO� H[SHULHQFH� RI�
DVVHVVLQJ�VXFK�SURMHFWV�WR�SUHVHQW�D�IUDPHZRUN�IRU�HYDOXDWLQJ�WKH�ULVNV��&KRKUD�HW�DO� �������
UHFRPPHQGHG�WKDW�ULVN�WUDQVIHU�PHFKDQLVPV�VKRXOG�EH�GHYHORS�IRU�PHJD�FRQVWUXFWLRQ�SURMHFWV�
XQGHU�333��WKH�JXLGLQJ�SULQFLSOH�VKRXOG�EH�D�EDODQFHG�ULVN�DOORFDWLRQ��,Q�D�UHODWHG�GHYHORSPHQW�
3DWULFN� HW� DO� ������� RSLQHG� WKDW� RSWLPDO� ULVN� LGHQWLILFDWLRQ�� DVVHVVPHQW�� DOORFDWLRQ� DQG�
PDQDJHPHQW�LQ�333�EULQJ�DERXW�YDOXH�IRU�PRQH\�DQG�SURWHFWLRQ�RI�WKH�SXEOLF�LQWHUHVWV��1XU�	�
%DWX��������UHYLHZHG�ULVN�DOORFDWLRQ�LQ�SXEOLF�SULYDWH�SDUWQHUVKLS�SURMHFW�DQG�UHYHDOHG�WKDW�ULVN�
IDFWRUV�DUH�FOXVWHUHG�LQWR����JURXSV�QDPHO\��SROLWLFDO��FRQVWUXFWLRQ��OHJDO��HFRQRPLF��RSHUDWLRQ��
PDUNHW��SURMHFW�VHOHFWLRQ��SURMHFW�ILQDQFH��UHODWLRQVKLS�DQG�QDWXUDO�IDFWRU��DQG�WKDW�WKH�KLJKHVW�
VFRUH� IUHTXHQF\� IDFWRUV� DUH� FKDQJH� LQ� ODZ��GHOD\� LQ�SURMHFW�DSSURYDOV�DQG�SHUPLWV�DQG� ODQG�
DFTXLVLWLRQ��0RKDPPHG�HW�DO���������H[DPLQHG�ULVN�DOORFDWLRQ�LQ�333�SURMHFWV�LQ�1LJHULD DQG�
HVWDEOLVK�WKDW�WKH�SXEOLF�VHFWRU�FKRVHV�WR�UHWDLQ�PRVW�SROLWLFDO��OHJDO�DQG�VRFLDO�ULVNV��DQG�VKDUH�
PRVW�PLFUR� OHYHO� ULVNV�DQG�IRUFH�PDMHXUH�ULVN��ZKLOH� WKH�PDMRULW\�RI�PLFUR� OHYHO� ULVNV�ZHUH�
SUHIHUUHG�WR�EH�DOORFDWHG�WR�WKH�SULYDWH�VHFWRU��7KH�FLWHG�ZRUNV�GLG�IRFXV�VSHFLILFDOO\�RQ�WKH�
DVVHVVPHQW�RI�JHQHUDO�FRQVWUXFWLRQ�ULVNV�DQG�WKHLU�PLWLJDWLRQ�VWUDWHJLHV��+RZHYHU��WKH\�GLG�QRW�
OLQN�WKHVH�ULVNV�WR�333�SURMHFWV�LQ�$EXMD��1LJHULD��7KLV�VWXG\�LV�WKXV�FRQFHUQHG�ZLWK�VWXG\LQJ�
ULVN�HQFRXQWHUHG�LQ�FRQVWUXFWLRQ�RI�333�SURMHFW�DQG�PDNLQJ�UHFRPPHQGDWLRQ�RQ�KRZ�EHVW�VXFK�
ULVNV�FDQ�EH�VXFFHVVIXOO\�PLWLJDWHG�

� 5LVN�$QDO\VLV�DQG�0DQDJHPHQW�LQ�333V�

5LVN� RFFXUV� GXH� WR� XQIRUHVHHQ� UHVXOW� WKDW� FDQ� KDYH� GLUHFW� FRQVHTXHQFH� RQ� WKH� SURMHFW�
�81(6&$3���������5RXVH��������LQGLFDWHG�WKDW�ULVN�DQDO\VLV�LV�WKH�SURFHGXUH�RI�GHWHUPLQLQJ�
DQG�H[DPLQLQJ�WKH�GDQJHUV�WR�LQGLYLGXDOV��EXVLQHVV�FRQFHUQ�DQG�SXEOLF�DXWKRULW\�SUHVHQWHG�E\�
SRWHQWLDO�QDWXUDO�DQG�KXPDQ�FDXVHG�XQIDYRXUDEOH�DFWLRQV��2OXJERGL��������VWUHVVHG�WKDW��ULVN�
PDQDJHPHQW�LV�D�PRVW�LPSRUWDQW�ZRUU\�RI�WKH�JRYHUQPHQW�DQG�SULYDWH�DJHQF\�LQ�VHWWLQJ�DQ\�
333V�SURMHFW��KHQFH��ULVN�VKDULQJ�LV�RQH�RI�WKH�PDLQ�UHDVRQV�ZK\�333V�H[LVW�LQ�WKH�ILUVW�SODFH��
5RVWDPL��������RSLQHG�WKDW�ULVN�LGHQWLILFDWLRQ�SOD\V�D�NH\�UROH�LQ�WKH�VXFFHVV�RI�PDQDJLQJ�ULVN��
.DULPL$]DU�HW�DO� �������QRWHG�WKDW�ULVN�DQDO\VLV�FDQ�SURYLGH�DYHQXH�IRU�NQRZLQJ�WKH�RULJLQV�
RI�SURMHFW�ULVN�DQG�HQDEOH�PDQDJHPHQW�WR�GHYHORS�GLUHFWHG�FRUUHFWLYH�DFWLRQ��7KH�NH\�WRROV�DQG�
WHFKQLTXHV�LQ�ULVN�LGHQWLILFDWLRQ�DQG�DQDO\VLV�DFFRUGLQJ�WR�5RVWDP��������DUH��EUDLQVWRUPLQJ��
LQWHUYLHZV��'HOSKL��FKHFN�OLVWV��KD]DUG�DQDO\VLV�DQG�FULWLFDO�FRQWURO�SRLQWV��HQYLURQPHQWDO�ULVN�
DVVHVVPHQW�� VWUXFWXUH� ³ZKDW� LI´�� VFHQDULR� DQDO\VLV�� EXVLQHVV� LPSDFW� DQDO\VLV�� URRW� FDXVH�
DQDO\VLV�� IDLOXUH� HIIHFW� PRGH� DQDO\VLV�� HYHQW� WUHH� DQDO\VLV�� FDXVH� DQG� HIIHFW� DQDO\VLV� DQG�
FRQVHTXHQFH�DQG�SUREDELOLW\�PDWUL[��+RZHYHU��5RXVH���������DQG�5RW��������FRQFOXGHG�WKDW�
ULVN�DQDO\VLV�PD\�HLWKHU�EH�TXDQWLWDWLYH�RU�TXDOLWDWLYH�� ,Q�TXDQWLWDWLYH� ULVN�DQDO\VLV�� WKHUH� LV�
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HIIRUW�WR�ILQG�RXW�WKH�FKDQFHV�RI�PDQ\�XQIDYRXUDEOH�DFWLRQV�DQG�WKH�SUREDEOH�OHYHO�RI�WKH�ORVVHV��
LI�FHUWDLQ�HYHQW�KDSSHQV��:KLOH�TXDOLWDWLYH�ULVN�DQDO\VLV��ZKLFK�LV�PRUH�DSSOLFDEOH�� LQYROYHV�
XQGHUVWDQGLQJ�WKH�GLIIHUHQW�WKUHDWV��ILQGLQJ�WKH�GHJUHH�RI�H[SRVHG�DQG�PDNLQJ�FRXQWHU�PHDVXUHV�
ZKHQ�DQ�DWWDFN�RFFXUV"��+LOOVRQ���������4XDQWLWDWLYH�DQG�TXDOLWDWLYH�ULVN�DQDO\VLV�LQFOXGHV�WKH�
IROORZLQJ�

,QWHUYLHZLQJ�� ,QWHUYLHZLQJ�WHFKQLTXHV�DUH�HPSOR\HG�WR�DVVHVV�SUREDELOLWLHV�DQG�WKH�LPSDFW�RI�
DWWDLQLQJ�D�SDUWLFXODU�JRDO�GXH�WR�LQSXW�IURP�VWDNHKROGHUV�DQG�H[SHUWLVH�LQ�SDUWLFXODU�ILHOG��,Q�
WKH�LQWHUYLHZ��LW�LV�DOZD\V�LPSRUWDQW�WR�PL[�WR�REWDLQ�WKH�RSWLPLVWLF��ORZ���SHVVLPLVWLF��KLJK��
DQG�SUREDEOH�VLWXDWLRQ�IRU�D�SDUWLFXODU�JRDO��7KDKHHP��������

3UREDELOLW\� GLVWULEXWLRQV� 7KLV� PHWKRG� GHVFULEHV� KRZ� FKDQFHV� DUH� VSUHDG� XSRQ� HYHQWV��
3UREDELOLW\� GLVWULEXWLRQV� DUH� XVHG� WR� JUDSKLFDOO\� GHPRQVWUDWH� ULVN� FKDQFHV�� LQGLFDWLQJ� WKH�
SUREDELOLW\�GHQVLW\�IXQFWLRQV��)RU�HDFK�SUREDELOLW\�GLVWULEXWLRQ��WKH�YHUWLFDO�D[LV�LQGLFDWHV�WKH�
FKDQFHV�RI�WKH�ULVN�HYHQW�DQG�WKH�UHODWLYH�OLNHOLKRRG��DQG�WKH�KRUL]RQWDO�D[LV�GHSLFWV�WKH�LPSDFW�
�WLPH�RU�FRVW��RI�WKH�ULVN�HYHQW��7KDKHHP���������2WKHUV LQFOXGH��VFHQDULR�DQDO\VLV��VHQVLWLYLW\�
DQDO\VLV�DQG�EUDLQVWRUPLQJ��+LOOVRQ��������7KDKHHP��������

� 5HVHDUFK�0HWKRGRORJ\�

0L[HG� PHWKRG� RI� ERWK� TXDQWLWDWLYH� DQG� TXDOLWDWLYH� UHVHDUFK� ZDV� HPSOR\HG�� 7KH� UHVHDUFK�
SRSXODWLRQ�ZDV�333�FRQVWUXFWLRQ�SURMHFWV�ZLWKLQ�$EXMD��1LJHULD��7KH�VDPSOLQJ�IUDPH�IRU�WKLV�
VWXG\�FRQVWLWXWHG�JRYHUQPHQW�PLQLVWULHV��SDUDVWDWDOV�WKDW�ZHUH�LQYROYHG�LQ�FRQVWUXFWLRQ�ZRUN��
FRQVWUXFWLRQ�GHYHORSHUV� DQG�SULYDWH� ILUPV� WKDW�ZHUH� LQWR�333�ZRUNV�ZLWKLQ� )HGHUDO�&DSLWDO�
7HUULWRU\� �)&7�� $EXMD��$� WRWDO� RI� ���� TXHVWLRQQDLUHV�ZHUH� DGPLQLVWHUHG� XVLQJ� WKH� VLPSOH�
UDQGRP�VDPSOLQJ�PHWKRG��IURP�ZKLFK�������������ZHUH�UHWXUQHG��7KH�UDWLRQDOH�IRU�WKH�VLPSOH�
UDQGRP�VDPSOLQJ�ZDV�WKDW�HYHU\�GDWD�VRXUFH�LQ�WKH�SRSXODWLRQ�KDV�DQ�HTXDO�FKDQFH�RI�EHLQJ�
LQFOXGHG� LQ� WKH�VDPSOH� 7KH�SURIHVVLRQDOV� LQFOXGHG�����%XLOGHUV�����4XDQWLW\�VXUYH\RUV�����
$UFKLWHFWV�����&LYLO�(QJLQHHUV�����0HFKDQLFDO�(OHFWULFDO�(QJLQHHU��DQG����(VWDWH�6XUYH\RUV�
VRPH�RI�ZKRP�DUH�SULYDWH�FRQVWUXFWLRQ�GHYHORSHUV�LQ�333�ZRUN�ZLWKLQ�$EXMD��

7KH�TXHVWLRQQDLUHV�ZHUH�GHYHORSHG�WR�FDSWXUH�WKH�NH\�LVVXHV�LQ�WKH�UHVHDUFK��333�FRQVWUXFWLRQ�
SURMHFW�ULVNV�DQG�WKHLU�PLWLJDWLRQ�VWUDWHJLHV���7KRXJK��WKH�ILUVW�SDUW�FDSWXUHG�WKH�GHPRJUDSKLF�
RI�WKH�UHVSRQGHQWV��7KH�FROOHFWHG�GDWD�ZHUH�DQDO\VHG�XVLQJ�GHVFULSWLYH�PHWKRG�ZKLFK�LQFOXGHG��
WKH�PHDQ�VFRUH�PHWKRG��UHODWLYH�LPSRUWDQW�LQGH[��DQG�UDQNLQJ�PHWKRG�

7KH� FROOHFWHG� GDWD� IURP� WKH� TXHVWLRQQDLUH� ZHUH� DQDO\VHG� XVLQJ� WKH� GHVFULSWLYH� VWDWLVWLFDO�����
PHWKRGV� ZKLFK� LQFOXGHG�� SHUFHQWDJHV�� FKDUWV�� PHDQ�VFRUH� GLVWULEXWLRQ�� UHODWLYH� LPSRUWDQFH�
LQGH[�DQG� UDQNLQJ�PHWKRG� 7KH�PHDQ�VFRUH�PHWKRG� LQYROYHV�DVVLJQLQJ�QXPHULFDO�YDOXHV� WR�
UHVSRQGHQWV
�UDWLQJV�RI�LPSRUWDQFH��IRU�H[DPSOH�VWURQJO\�DJUHH ���SRLQW���DJUHH����SRLQWV��LQ�
WKLV�RUGHU��5HODWLYH�)UHTXHQF\�,QGH[��5),� ZDV�HPSOR\HG�IRU�WZR�SXUSRVHV��IRU�UDQNLQJ�DQG�
GHWHUPLQDWLRQ�RI�VLJQLILFDQFH�RI�GLIIHUHQW�IDFWRUV�RI�WKH�GDWD�FROOHFWHG��7KH�SUHPLVH�RI�GHFLVLRQ�
IRU�WKH�UDQNLQJ�ZDV�WKDW��WKH�IDFWRU�ZLWK�WKH�KLJKHVW�5HODWLYH�)UHTXHQF\�,QGH[��5),� LV�UDQNHG�
�VW DQG�RWKHUV�LQ�VXFK�VXEVHTXHQW�GHVFHQGLQJ�RUGHU��1XUXGHHQ���������,W�ZDV�XVHG�WR�DQDO\VH�
WKH� LVVXHV� UHODWLQJ� WR� PDQDJHPHQW� RI� FRQVWUXFWLRQ� ULVNV� LQ� SXEOLF� SULYDWH� SDUWQHUVKLS�
LQIUDVWUXFWXUH� SURMHFWV� LQ� $EXMD�� 7KH� UHVXOWV� RI� WKH� DQDO\VHV� ZHUH� SUHVHQWHG� LQ� 7DEOHV� DQG�
)LJXUHV��������

� )LQGLQJV�DQG�'LVFXVVLRQ



��

7KLV�VHFWLRQ�SUHVHQWV�DQG�GLVFXVVHV�WKH�UHVXOWV�RI�WKH�GHVFULSWLYH�DQDO\VHV�SHUIRUPHG�RQ�WKH�
LVVXHV�UHODWLQJ�WR�FRQVWUXFWLRQ�UHODWHG�ULVNV�DQG�WKHLU�PLWLJDWLRQ�VWUDWHJLHV�LQ�333�SURMHFWV

��� 9DULRXV�333�$UUDQJHPHQWV�LQ�3ODFH

7KH�333�SURMHFWV�ZHUH� FDWHJRULVHG� LQWR� VL[� FODVVHV� DV� VKRZQ� LQ�)LJXUH� ��� WR� JLYH� DV�PXFK�
LQIRUPDWLRQ�DV�SRVVLEOH��,QIUDVWUXFWXUH�SURMHFWV�PDGH�XS�ILYH�RI�WKH�FDWHJRULHV��ZKLOH�KRXVLQJ�
ZDV�WKH�VL[WK�FDWHJRU\��%XLOG�2SHUDWH�7UDQVIHU��%27��ZDV�WKH�PRVW�SRSXODU�PRGHO�IRU�KRXVLQJ�
SURMHFWV�� WKLV�ZDV�DOVR�WUXH�IRU�URDG�SURMHFWV����RI�ZKLFK�ZHUH�OHW�FRQWUDFWHG�XVLQJ�WKH�%27�
PRGHO��3RUW� LQIUDVWUXFWXUH�ZDV�FRQFHVVLRQHU� WKURXJK�2SHUDWH�0DLQWDLQ�7UDQVIHU��207��DQG�
5HKDELOLWDWH�2SHUDWH�7UDQVIHU� �527�� PRGHOV�� :DWHU� VXSSO\� LQIUDVWUXFWXUH� ZDV� VROHO\�
FRQWUDFWHG� XVLQJ�%27�PRGHO��ZKLOH� UDLOZD\V� LQIUDVWUXFWXUH� FRQWUDFWLQJ�ZDV� VKDUHG� HTXDOO\�
EHWZHHQ�%27�DQG�620��6XSSO\�2SHUDWH�0DLQWDLQ���7ZR�LQVWDQFHV�ZHUH�REVHUYHG�RI�KRXVLQJ�
SURMHFWV�EHLQJ�FRQFHVVLRQHG�XVLQJ�5HKDELOLWDWH�/HDVH�2SHUDWH�7UDQVIHU��5/27��PRGHO��

)LJXUH����7\SHV�RI�333�SURMHFWV�VLWHG�LQ�GLIIHUHQW�VWDWHV�LQ�1LJHULD��VRXUFH��5HVHDUFKHU�

7KH� EXON� RI� 333� SURMHFWV� FRYHUHG� LQ� WKH� VDPSOH� REWDLQHG� LQ� WKLV� VWXG\� ZHUH� RZQHG� E\�
JRYHUQPHQW�DV�VKRZQ�LQ�)LJXUH����3ULYDWHO\�RZQHG�333�SURMHFWV�ZHUH�FRQWUDFWHG�XQGHU�%27�
DQG�5/27�PRGHOV�RQO\��3XEOLF�SURMHFWV�DSSHDUHG�WR�IDYRXU�WKH�%27�PRGHO��XQGHU�ZKLFK����
SURMHFWV� ZHUH� FRQWUDFWHG�� '%)7� �'HVLJQ�%XLOG�)LQDQFH�7UDQVIHU�� DQG� 527� �5HKDELOLWDWH�
2SHUDWH�7UDQVIHU��ZHUH�DOVR�QRWLFHDEO\�SRSXODU�PRGHOV�

)LJXUH����333�0RGHO��6RXUFH��5HVHDUFKHU�

Ϭ

Ϯ

ϰ

ϲ

ϴ

ϭϬ

�ďƵũĂ �ŶĂŵďƌĂ �ŶƵŐƵ <ǁĂƌĂ >ĂŐŽƐ EŝŐĞƌ KŶŝƚƐŚĂ dĂƌĂďĂ sĂƌŝŽƵƐ
^ƚĂƚĞƐ

E
Ƶŵ

ďĞ
ƌ�Ž

Ĩ�W
WW

�Ɖ
ƌŽ
ũĞ
Đƚ
Ɛ ,ŽƵƐŝŶŐ /ŶĨƌĂƐƚƌƵĐƚƵƌĞͺ'ĞŶĞƌĂů

Ϭ

ϭϬ

ϮϬ

KƚŚĞƌƐ �Kd ��&d ��K KDd Z>Kd ZKd ^KD

1
XP

EH
U�
RI
�3
3
3
�S
UR
MH
FW
V

WWW�DŽĚĞůƐ
)LJ����2ZQHUVKLS�RI�SURMHFWV�DQG�W\SH�RI�333�PRGHOV�DSSOLHG

WƌŝǀĂƚĞ WƵďůŝĐ



��

7KH�W\SH�RI�333�SURMHFWV�LQ�WHUPV�RI�RZQHUVKLS�ZDV�H[DPLQHG�LQ�)LJ����3ULYDWH�333�SURMHFWV�
H[LVWHG�RQO\�LQ�WKH�KRXVLQJ�VXEVHFWRU��$OO�RI�WKH�LQIUDVWUXFWXUH�333�SURMHFWV�ZHUH�XQGHU�SXEOLF�
RZQHUVKLS� 2I�WKHVH��URDGV�ZHUH�WKH�GRPLQDQW�W\SH�RI�SURMHFW��QXPEHULQJ����SURMHFWV���+RXVLQJ�
ZDV�DOVR�DQ�LPSRUWDQW�DUHD�IRU�SXEOLFO\�RZQHG�333�SURMHFWV��ZLWK���SURMHFWV�FXUUHQWO\�RQJRLQJ��
7KHUH�ZHUH���SURMHFWV�HDFK�IRU�WKH�SXEOLF�VHFWRU�LQ�WKH�JHQHUDO�LQIUDVWUXFWXUH�VHFWRU��SRUWV��DQG�
UDLOZD\V��7KHUH�ZDV�RQO\���ZDWHU�VXSSO\�LQIUDVWUXFWXUH�333�SURMHFW�

)LJXUH����7\SHV�RI�333�SURMHFW�DQG�2ZQHUVKLS�RI�SURMHFWV��6RXUFH��5HVHDUFKHU�

��� &RQVWUXFWLRQ�5LVNV�$VVRFLDWHG�ZLWK�333�3URMHFWV

&RQVWUXFWLRQ�ULVNV�WKDW�ZHUH�DVVRFLDWHG�ZLWK�333�SURMHFWV�LQ�7DEOH���ZHUH�LGHQWLILHG�XVLQJ�WZR�
PHDVXUHV�RI�WKH�TXDQWLW\�RI�UHVSRQVHV�UHFHLYHG�IURP�WKH�VDPSOH��7KHVH�ZHUH�WKH�0HDQ�6FRUH�
DQG�WKH�5HODWLYH�,PSRUWDQFH�,QGH[��5,,���:KLOH�WKH�0HDQ�6FRUH�DOORZHG�UHVSRQVHV�WR�EH�ORFDWHG�
LQ�WHUPV�RI�WKH�UHVSRQVH�RSWLRQ�PRVW�IDYRXUHG�E\�UHVSRQGHQWV��WKH�5HODWLYH�,PSRUWDQFH�,QGH[�
DOORZHG�DQ�LWHP�WR�EH�UDQNHG�LQ�WHUPV�RI�WKH�LPSRUWDQFH�DFFRUGHG�LW�E\�UHVSRQGHQWV�DPRQJ�LWV�
SHHUV��

)RU�LQVWDQFH��LQ�7DEOH����WKH�ULVN�YDULDEOH��&RQVWUXFWLRQ�&RVW�2YHUUXQ��KDG D�0HDQ�6FRUH�RI�
������ZKLFK� LQGLFDWHG� WKDW� WKH�ZHLJKWHG�DYHUDJH�RI� WKH� UHVSRQVHV� UHFHLYHG�ZDV�FORVH� WR� WKH�
UHVSRQVH�RSWLRQ�FRGHG�DV�µ�¶�RQ�WKH�/LNHUW�VFDOH��ZKLFK�UHSUHVHQWV�µ2IWHQ¶��7KH�ULVN�YDULDEOH�
DOVR�KDG�DQ�5,,�RI�������ZKLFK�PHDQW��LW�ZDV�WKH�PRVW�LPSRUWDQW�ULVN�IDFWRU�DVVRFLDWHG�ZLWK�333�
SURMHFWV��LQ�WKH�RSLQLRQ�RI�WKH�UHVSRQGHQWV�WR�WKH�VWXG\�

7KH�ULVN�IDFWRUV�WKDW�UDQNHG�DV�WKH�ILYH�PRVW�LPSRUWDQW�ULVNV�DVVRFLDWHG�ZLWK�333�SURMHFWV�ZHUH�
�L�� FRQVWUXFWLRQ�FRVW� RYHUUXQ�� �LL�� FRQVWUXFWLRQ� WLPH�GHOD\� �LLL�� LQWHUHVW� UDWH� IOXFWXDWLRQ�� �LY��
DYDLODELOLW\�RI�ILQDQFH��DQG��Y��H[FHVVLYH�YDULDWLRQ�LQ�SURMHFW�VSHFLILFDWLRQ��&RQYHUVHO\��WKH�ULVNV�
WKDW�ZHUH� FRQVLGHUHG� WR� EH� RI� OHVVHU� LPSRUWDQFH� WR�333�SURMHFWV�ZHUH�� �D�� LQFRQVLVWHQF\� LQ�
GHVLJQ���E��SRRU�TXDOLW\�ZRUNPDQVKLS��DQG��F��FKDQJH�LQ�WD[�UHJXODWLRQ��7KH�PHDQ�VFRUHV�RI�
WKHVH�WKUHH�ULVNV�VKRZHG�WKDW�UHVSRQGHQWV�IHOW�WKDW�WKH�ULVNV�ZHUH�UDUHO\�DVVRFLDWHG�ZLWK�333�
SURMHFWV��WKH�5,,�RI�WKH�WKUHH�ULVNV�ZHUH�DOVR�WKH�ORZHVW�REWDLQHG�IRU�WKH�DQDO\VLV�

7DEOH����&RQVWUXFWLRQ�5LVNV�$VVRFLDWHG�ZLWK�333�3URMHFWV

6
�1
R 5LVN�9DULDEOH�

&RGHV 9DULDEOHV
0HDQ�
6FRUHV

5HODWLYH�
,PSRUWDQFH�
LQGH[��5,,� 5DQNLQJ

� 4� &RQVWUXFWLRQ�&RVW�2YHUUXQ ���� ���� �
� 4� &RQVWUXFWLRQ�7LPH�'HOD\ ���� ���� �
� 4�� ,QWHUHVW�5DWH�)OXFWXDWLRQ ���� ���� �
� 4�� $YDLODELOLW\�RI�)LQDQFH ���� ���� �
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6
�1
R 5LVN�9DULDEOH�

&RGHV 9DULDEOHV
0HDQ�
6FRUHV

5HODWLYH�
,PSRUWDQFH�
LQGH[��5,,� 5DQNLQJ

� 4��
([FHVVLYH�YDULDWLRQ�LQ�SURMHFW�
6SHFLILFDWLRQ ���� ���� �

� 4�� 0DWHULDO�LQIODWLRQ ���� ���� �
� 4�� ,QDGHTXDWH�DSSURYHG�EXGJHW ���� ���� �
� 4�� /DWH�GHVLJQ�DOWHUDWLRQ ���� ���� �
� 4�� &RQWUDFWXDO�GLVSXWH ���� ���� �
�� 4�� 3RRU�FRQWUDFW�PDQDJHPHQW ���� ���� �
�� 4�� ,QDGHTXDWH�HVWLPDWH ���� ���� �

�� 4�� 'HVLJQ�DPELJXLW\ ���� ���� ��

�� 4�� /DFN�RI�SURSHU�SURMHFW�EULHI ���� ���� ��

�� 4�� /DFN�RI�H[SHULHQFH ���� ���� ��

�� 4��

/DFN�RI�FRPPXQLFDWLRQ�
EHWZHHQ�VXE�FRQWUDFWRUV��
FRQWDFWRUV�VXSSOLHUV ���� ���� ��

�� 4�� *HRWHFKQLFDO�FRQGLWLRQ ���� ���� ��

�� 4��
/DFN�RI�FRPPLWPHQW�DPRQJ�
FRQVXOWDQWV ���� ���� ��

�� 4��
/DFN�RI�FRPPXQLFDWLRQ�
EHWZHHQ�FRQVXOWDQWV ���� ���� ��

�� 4��
'LIIHUHQFHV�LQ�ZRUNLQJ�
PHWKRG�DQG�NQRZ�KRZ ���� ���� ��

�� 4�� )RUFH�PDMHXUH ���� ���� ��

�� 4��
6KRUWDJH�RI�PDWHULDOV�DQG�
HTXLSPHQW ���� ���� ��

�� 4�� ,QFRQVLVWHQF\�LQ�'HVLJQ ���� ���� ��
�� 4�� 3RRU�4XDOLW\�:RUNPDQVKLS ���� ���� ��
�� 4�� &KDQJH�LQ�7D[�5HJXODWLRQ ���� ���� ��

6RXUFH��5HVHDUFKHU

��� 5LVN�0LWLJDWLRQ�6WUDWHJLHV�LQ�333�3URMHFWV

7KH� UHVSRQVHV� FRQVLGHUHG�PRVW�DSSURSULDWH� WR� ULVNV� WKDW�RFFXU� LQ�SURMHFWV�FDUULHG�RXW�XQGHU�
GLIIHUHQW�333�PRGHOV�ZHUH�GHWHUPLQHG�XVLQJ�D PHDQ�VFRUH��ZKLFK�ORFDWHG�UHVSRQVHV�LQ�WHUPV�
RI�WKH�UHVSRQVH�RSWLRQ�PRVW�IDYRXUHG�E\�WKH�UHVSRQGHQWV��DQG�WKH�5HODWLYH�,PSRUWDQFH�,QGH[�
�5,,���ZKLFK�UDQNHG�LWHPV�LQ�WHUPV�RI�WKH�LPSRUWDQFH��DFFRUGHG�WKHP�E\�UHVSRQGHQWV��7KH�333�
PRGHOV�FRQVLGHUHG�LQ�WKLV�VHFWLRQ RI�WKH�VWXG\�LQFOXGHG�%XLOG�2SHUDWH�7UDQVIHU��%27���%XLOG�
2SHUDWH�2ZQ�7UDQVIHU��%227��DQG�'HVLJQ�%XLOG�2SHUDWH�7UDQVIHU��'%27���

��� $SSURSULDWH�5LVN�5HVSRQVHV�IRU�'LIIHUHQW�0RGHOV�RI�333�3URMHFWV

7KH� 7DEOH� �� VKRZV� WKDW� WKH� ULVN� UHVSRQVH� FRQVLGHUHG�PRVW� DSSURSULDWH� IRU� DOO� RI� WKH� WKUHH�
GLIIHUHQW�333�PRGHOV��%XLOG�2SHUDWH�7UDQVIHU��%27���%XLOG�2SHUDWH�2ZQ�7UDQVIHU��%227��
DQG�'HVLJQ�%XLOG�2SHUDWH�7UDQVIHU��'%27��ZDV�WKH�µULVN�UHGXFWLRQ¶�ZLWK�D�PHDQ�VFRUH�RI������
DQG�UHODWLYH�LPSRUWDQW�RI�������7KH�OHDVW�DSSURSULDWH�UHVSRQVH�ZDV�WKH�µULVN�UHWHQWLRQ¶��ZKLFK�
KDG�ERWK�WKH�OHDVW�PHDQ�VFRUH�DQG�ORZHVW�5,,�YDOXH������DQG������UHVSHFWLYHO\�

7DEOH����5HVSRQVHV�WR�ULVN�PRVW�DSSURSULDWH�WR�GLIIHUHQW�PRGHOV�RI�333�SURMHFWV

6
�1
R

5LVN�5HVSRQVH�
&RGHV

5HVSRQVH
0HDQ�
6FRUHV

5HODWLYH�,PSRUWDQFH�
LQGH[��5,,�

5DQNLQJ

� 4��� 5LVN�5HGXFWLRQ ���� ���� �
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� 4��� 5LVN�7UDQVIHU ���� ���� �

� 4��� 5LVN�$YRLGDQFH ���� ���� �

� 4��� 5LVN�5HWHQWLRQ ���� ���� �

6RXUFH��5HVHDUFKHU

��� $SSURSULDWH�7RROV�IRU�5LVN�0LWLJDWLRQ�IRU�'LIIHUHQW�0RGHOV�RI�333�3URMHFWV

7KH�7DEOH���VKRZV�WKDW�WKH�ULVN�PLWLJDWLRQ�WRRO�FRQVLGHUHG�PRVW�DSSURSULDWH�IRU�DOO�RI�WKH�WKUHH�
GLIIHUHQW�333�PRGHOV��%XLOG�2SHUDWH�7UDQVIHU��%27���%XLOG�2SHUDWH�2ZQ�7UDQVIHU��%227��
DQG�'HVLJQ�%XLOG�2SHUDWH�7UDQVIHU��'%27��ZDV�WKH�µLQVXUDQFH�SROLF\¶��7KLV�WRRO�KDG�D�PHDQ�
VFRUH�RI�EHWZHHQ������DQG�������7KH�5,,�IRU�,QVXUDQFH�3ROLF\�DOVR�UDQJHG�EHWZHHQ������DQG�
������

7KH�OHDVW�DSSURSULDWH�WRRO�ZDV�WKH�µFRQWLQJHQF\�VXP¶��ZKLFK�KDG�ERWK�WKH�OHDVW�PHDQ�VFRUH�DQG�
ORZHVW�5,,�YDOXH��1RWZLWKVWDQGLQJ�WKLV�KRZHYHU��LW�ZDV�REYLRXV�WKDW�WKH�GLIIHUHQFH�EHWZHHQ�WKH�
PRVW�DQG�OHDVW�DSSURSULDWH�WRROV�IRU�ULVN�PLWLJDWLRQ�ZDV�QRW�YHU\�ZLGH��WKLV�SUREDEO\�LQGLFDWHV�
WKDW�DOO�RI�WKH�WRROV�VXJJHVWHG�LQ�WKH�VWXG\�ZHUH�FRQVLGHUHG�DSSURSULDWH�E\�UHVSRQGHQWV��GLIIHULQJ�
RQO\�LQ�GHJUHH�

7DEOH����7RROV�IRU�5LVN�0LWLJDWLRQ�PRVW�DSSURSULDWH�WR�GLIIHUHQW�PRGHOV�RI�333�SURMHFWV

6�1R
5LVN�0LWLJDWLRQ�7RROV�

&RGHV
7RROV

0HDQ�
6FRUHV

5HODWLYH�
,PSRUWDQFH�LQGH[�

�5,,�
5DQNLQJ

� 4��� ,QVXUDQFH�3ROLF\ ���� ���� �

� 4��� &RQWLQJHQF\�3ODQ ���� ���� �

� 4��� &RQWLQJHQF\�6XP ���� ���� �

6RXUFH��5HVHDUFKHU

��� 6XPPDU\�RI�WKH�5HVHDUFK�)LQGLQJV

x 7KH�PRVW�SRSXODU�PRGHO�IRU�KRXVLQJ��URDG�DQG�ZDWHU�SURMHFWV�ZDV�%XLOG�2SHUDWH�7UDQVIHU�
�%27���

x 7KH�PRVW�LPSRUWDQW�ULVNV�DVVRFLDWHG�ZLWK�333�SURMHFWV�ZHUH���L��FRQVWUXFWLRQ�FRVW�RYHUUXQ��
�LL��FRQVWUXFWLRQ�WLPH�GHOD\���LLL��LQWHUHVW�UDWH�IOXFWXDWLRQ���LY��DYDLODELOLW\�RI�ILQDQFH��DQG�
�Y��H[FHVVLYH�YDULDWLRQ�LQ�SURMHFW�VSHFLILFDWLRQ��+RZHYHU��WKH�ULVNV WKDW�ZHUH�FRQVLGHUHG�WR�
EH�RI�OHVVHU�LPSRUWDQFH�WR�333�SURMHFWV�ZHUH��D��,QFRQVLVWHQF\�LQ�GHVLJQ���E��3RRU�TXDOLW\�
ZRUNPDQVKLS��DQG��F��FKDQJH�LQ�WD[�UHJXODWLRQ��

x ³5LVN�UHGXFWLRQ´�ZDV�WKH�PRVW�DSSURSULDWH�ULVN�UHVSRQVH�IRU�%27��%227�DQG�'%27�ZKLOH�
³ULVN�UHWHQWLRQ´�ZDV�WKH�OHDVW�DSSURSULDWH�ULVN�UHVSRQVH�IRU�WKH�PRGHOV�

x ³,QVXUDQFH� SROLF\´�ZDV� FRQVLGHUHG� DV� WKH� EHVW� WRRO� WR�PLWLJDWH� LGHQWLILHG� ULVNV� LQ�%27��
%227�DQG�'%27�SURMHFWV��&RQWLQJHQF\�3ODQ�DQG�&RQWLQJHQF\�6XP�ZHUH�DOVR�FRQVLGHUHG�
DSSURSULDWH�E\�UHVSRQGHQWV��WR�D�OHVVHU�GHJUHH�

� &RQFOXVLRQ�DQG�5HFRPPHQGDWLRQV

0LVPDQDJHPHQW�RI� ULVN� IDFWRUV� WKDW�FRPH�LQWR�SOD\�GXULQJ� WKH�FRQVWUXFWLRQ�SKDVH�RI�D�333�
SURMHFW�FDQ�UHVXOW�LQWR�QRQ�DFWXDOLVDWLRQ�RI�WKH�333�SURMHFW���QRQ�FRQIRUPLW\�ZLWK�WKH�SURMHFW�
VFKHGXOH��7KH�UHVHDUFK�DLPV�WR�DVVHVV�WKH�FRQVWUXFWLRQ�ULVNV�DVVRFLDWHG�ZLWK�333�SURMHFWV��DV�
ZHOO�DV�WR�UHFRPPHQG�KRZ�EHVW�VXFK�ULVNV�FDQ�EH�PLWLJDWHG��



��

7KLV�VWXG\�IRXQG�WKDW�PRVW�KRXVLQJ�DQG�URDG�SURMHFWV�ZHUH�FRQWUDFWHG�XVLQJ�WKH�%XLOG�2SHUDWH�
7UDQVIHU� �%27� PRGHO�� LQ� ZKLFK� RZQHUVKLS� UHPDLQV� ZLWK� WKH� FOLHQW�� ZKLOH� WKH� GHYHORSHU�
RSHUDWHV� WKH�SURMHFW� WR� UHFRYHU� LQYHVWPHQW� IRU�D� VSHFLILHG�SHULRG�RI� WLPH��:DWHU�VXSSO\�DQG�
UDLOZD\V�LQIUDVWUXFWXUH�333�SURMHFWV�KDYH�DOVR�EHHQ�H[HFXWHG�XVLQJ�%27�PRGHO��2WKHU�PRGHOV�
WKDW�KDYH�DOVR�EHHQ�DSSOLHG�WR�FXUUHQWO\�RQJRLQJ�SURMHFWV�LQ�1LJHULD�LQFOXGH�5HKDELOLWDWH�/HDVH�
2SHUDWH�7UDQVIHU� �5/27�� DSSOLHG� WR� KRXVLQJ� SURMHFWV��� 2SHUDWH�0DLQWDLQ�7UDQVIHU� DQG�
5HKDELOLWDWH�2SHUDWH�7UDQVIHU� ��207�� 527�� ERWK� ZHUH� DSSOLHG� WR� VHDSRUW� SURMHFWV�� DQG�
6XSSO\�2SHUDWH�0DLQWDLQ��620��ZKLFK�KDV�EHHQ�DSSOLHG�WR�UDLOZD\V�LQIUDVWUXFWXUH��

,W�LV�FRQFOXGHG�WKDW�WKH�PRVW�LPSRUWDQW�ULVNV�DVVRFLDWHG�ZLWK�333�SURMHFWV�ZHUH���L��FRQVWUXFWLRQ�
FRVW� RYHUUXQ�� �LL�� FRQVWUXFWLRQ� WLPH� GHOD\�� �LLL�� LQWHUHVW� UDWH� IOXFWXDWLRQ�� �LY�� DYDLODELOLW\� RI�
ILQDQFH��DQG��Y��H[FHVVLYH�YDULDWLRQ�LQ�SURMHFW�VSHFLILFDWLRQ��%\�FRPSDULVRQ��WKH�ULVNV�WKDW�ZHUH�
FRQVLGHUHG�WR�EH�RI�OHVVHU�LPSRUWDQFH�WR�333�SURMHFWV�ZHUH���D��LQFRQVLVWHQF\�LQ�GHVLJQ�� �E��
SRRU�TXDOLW\�ZRUNPDQVKLS��DQG��F��FKDQJH�LQ�WD[�UHJXODWLRQ��

,W�LV�DOVR�FRQFOXGHG�WKDW�µULVN�UHGXFWLRQ¶ ZDV�WKH�PRVW�DSSURSULDWH�ULVN�UHVSRQVH�IRU�SURMHFWV�
FDUULHG� RXW� XQGHU� %27�� %227� DQG� '%27� PRGHO�� ZKLOH� µULVN� UHWHQWLRQ¶� ZDV� WKH� OHDVW�
DSSURSULDWH� ULVN� UHVSRQVH�� ,Q� RUGHU� WR� PLWLJDWH� WKH� LGHQWLILHG� ULVNV�� µLQVXUDQFH� SROLF\¶� ZDV�
FRQVLGHUHG� WKH� EHVW� WRRO� IRU� DOO� WKUHH� 333�PRGHOV� �%27�� %227� DQG�'%27��� 7KLV�ZDV� LQ�
SUHIHUHQFH�WR�µFRQWLQJHQF\�SODQ¶�DQG�µFRQWLQJHQF\�VXP¶�DV�ULVN�PLWLJDWLRQ�WRROV��%DVHG�RQ�WKHVH�
ILQGLQJV�LW�FDQ�EH�FRQFOXGHG�WKDW�HIIHFWLYH�PDQDJHPHQW�RI�333�5LVNV�ZRXOG�WUDQVODWH�LQWR�D�WLPHO\�
FRPSOHWLRQ�RI�333�SURMHFW��%DVHG�RQ� WKH� ILQGLQJV� DQG� FRQFOXVLRQV�RI� WKLV� SDSHU�� WKH� IROORZLQJ�
UHFRPPHQGDWLRQV�ZHUH�PDGH�

x 7KH�VSHFLILF�FLUFXPVWDQFHV�DQG�UHTXLUHPHQWV�RI�HDFK�333�SURMHFW�VKRXOG�EH�H[DPLQHG�LQ�
GHWDLO��LQ�RUGHU�WR�GHVLJQ�WKH�PRVW�DSSURSULDWH�PRGHO�IRU�WKH�SURMHFW��7KLV�ZRXOG�IRUHVWDOO�
VLWXDWLRQV�ZKHUH�WKH�%27�PRGHO�LV�DSSOLHG�ZLWKRXW�GLVFULPLQDWLRQ�WR�PDMRULW\�RI�SURMHFWV��
HYHQ�ZKHUH�LW�LV�DSSDUHQW�WKDW�WKH�SURMHFWV�GLIIHU�ZLGHO\�LQ�DOPRVW�DOO�UHVSHFWV�

x &OLHQWV�WKDW�PLJKW�EH�FRQVLGHULQJ�HPEDUNLQJ�RQ�333�SURMHFWV�VKRXOG�EHDU�LQ�PLQG�WKDW�WKH�
IROORZLQJ�ILYH�FRQVWUXFWLRQ�ULVN�IDFWRUV�ZRXOG�UHTXLUH�VSHFLDO�DWWHQWLRQ��LQ�RUGHU�WR�DYRLG�
DGYHUVH� FRQVHTXHQFHV� RQ� WKH� SURMHFW�� 7KH� ULVN� IDFWRUV� UHTXLULQJ� FORVH� VFUXWLQ\� DUH� �L��
&RQVWUXFWLRQ�&RVW�2YHUUXQ���LL��&RQVWUXFWLRQ�7LPH�'HOD\���LLL��,QWHUHVW�5DWH�)OXFWXDWLRQ��
�LY�� $YDLODELOLW\� RI� )LQDQFH�� DQG� �Y�� ([FHVVLYH� YDULDWLRQ� LQ� SURMHFW� 6SHFLILFDWLRQ�� 7KH�
GHVLJQ�RI� WKH�333�FRQWUDFW� VKRXOG�EH� VXFK� WKDW�ZRXOG�PDNH� DGHTXDWH�SURYLVLRQ� IRU� WKH�
PLWLJDWLRQ�RI�WKHVH�ULVNV��DQG

x ,Q�H[SORULQJ�RSWLRQV�IRU� WKH�PLWLJDWLRQ�RI�FRQVWUXFWLRQ�ULVNV�LQ�333�SURMHFWV��FOLHQWV�DQG�
GHYHORSHUV� FRXOG� FRQVLGHU� LQVXUDQFH�� FRQWLQJHQF\� SODQV� DQG� FRQWLQJHQF\� VXPV� LQ�
GHVFHQGLQJ�RUGHU�RI�SUHIHUHQFH�

� 5HIHUHQFHV

$GHOXVL�$�.����������$VVHVVPHQW�RI�ULVN�DQG�ULVN�PDQDJHPHQW�VWDJHV�LQ�1LJHULDQ�&RQVWUXFWLRQ�
,QGXVWU\�8QSXEOLVKHG�%��7HFK�GHJUHH�WKHVLV��'HSDUWPHQW�RI�4XDQWLW\�6XUYH\LQJ��)HGHUDO�
8QLYHUVLW\�RI�7HFKQRORJ\� $NXUH��1LJHULD�

$QQLPDVKDXQ��$�0����������3XEOLF�3ULYDWH�3DUWQHUVKLS�DV�D�3ROLF\�6WUDWHJ\�RI ,QIUDVWUXFWXUH
)LQDQFLQJ�LQ�1LJHULD� 5HWULHYHG�RQ���WK )HE�������IURP QMSJ�SDFWX�HGX�QS�QMSJILOHV���

&KRKUD��0�� 6KL\X��0�� DQG�+X��&�� ������� 333�5LVN� 7UDQVIHU�0HFKDQLVP� LQ� WKH� 6SHFLILF�
3URMHFW� &DVH� RI� 0$*7$$� 'HVDOLQDWLRQ� 6HDZDWHU� 6WDWLRQ� LQ� $OJHULD�� 5HWULHYHG� RQ�
-DQXDU\���� ���� IURP 0 &KRKUD� 0 6KL\X� &X ZELFRQSUR�FRP



��

'DGD��-�2� ��������6WUDWHJLHV�IRU�0LWLJDWLQJ�5LVN�LQ�&RQVWUXFWLRQ�3URMHFWV� 5LVN�0DQDJHPHQW�
LQ &RQVWUXFWLRQ� 3URFHHGLQJV� RI� WKH� ��WK DQQXDO� JHQHUDO� PHHWLQJ�FRQIHUHQFH� RI� WKH�
1LJHULDQ�,QVWLWXWH�RI�%XLOGLQJ�

*ULPVH\��'��DQG�/HZLV��0�.����������(YDOXDWLQJ�WKH�5LVNV�RI�3XEOLF�3ULYDWH�3DUWQHUVKLSV�IRU�
,QIUDVWUXFWXUH�3URMHFWV� ,QWHUQDWLRQDO�-RXUQDO�RI�3URMHFW�0DQDJHPHQW� �������������

+LOOVRQ��'�� ��������(IIHFWLYH� RSSRUWXQLW\�PDQDJHPHQW� IRU� SURMHFWV±H[SORLWLQJ� SRVLWLYH� ULVN��
1HZ�<RUN��0DUFHO�'HNNHU�

-DJERUR�� *�2�� �������� $Q� HYDOXDWLRQ� RI� WKH� LPSDFW� RI� ULVN� RQ� SURMHFW� FRVW� RYHUUXQ� LQ� WKH�
1LJHULDQ� FRQVWUXFWLRQ� LQGXVWU\�� -RXUQDO� RI� )LQDQFLDO� 0DQDJHPHQW� RI� 3URSHUW\� DQG�
&RQVWUXFWLRQ� 1LJHULD���������± ���

.DULPL$]DU�� $��0RXVDYL�� 1�6�� )DULG�0RXVDYL�� 6�)��� +RVVHLQL�� 6�� �������� 5LVN� DVVHVVPHQW�
PRGHO�VHOHFWLRQ�LQ�FRQVWUXFWLRQ�LQGXVWU\� -RXUQDO�RI�([SHUW�6\VWHPV�ZLWK�$SSOLFDWLRQV��
��������± �����

0HUX\Q�� .�/�� �������� 5LVN� PDQDJHPHQW� LQ� 3XEOLF� 3ULYDWH� 3DUWQHUVKLS�� 'LVFXVVLRQ� SDSHU��
&HQWUH�IRU�*OREDOL]DWLRQ�DQG�(XURSHDQL]DWLRQ�RI�WKH�(FRQRP\��6FKRRO�RI�,QWHUQDWLRQDO�
%XVLQHVV�DQG�(QWHUSULVH��8QLYHUVLW\�RI�VRXWK�$XVWULD��$GHODLGH��6RXWK�$XVWUDOLD�

0RKDPPHG�� ,�<���%DOD��.��DQG�.XQ\D��6�8�� �������� �5LVN�$OORFDWLRQ�3UHIHUHQFH� LQ�3XEOLF�
3ULYDWH 3DUWQHUVKLS�,QIUDVWUXFWXUH�3URMHFWV�LQ�1LJHULD��%XLOGLQJ�3URJUDPPH��-RXUQDO�RI�
(QJLQHHULQJ�DQG�$SSOLHG�6FLHQFH��&HQUHVLQ�3XEOLFDWLRQV��1LJHULD����

13335���������1LJHULD�3XEOLF�3ULYDWH�3DUWQHUVKLS�5HYLHZ��:KHUH�DUH�ZH"�������5HWULHYHG�RQ�
$SULO�����������IURP ZZZ�GHWDLOVROLFLWRUV�FRP�PHGLD�DUFKLYH������SSSUHYLHZ�SG

1XU�$�$�.��DQG�%DWX�3�-��������� 5LVN�$OORFDWLRQ�LQ�3XEOLF�3ULYDWH�3DUWQHUVKLS �333��3URMHFW��
$�UHYLHZ�RQ�ULVN�IDFWRUV�� ,QWHUQDWLRQDO�-RXUQDO�RI�6XVWDLQDEOH�&RQVWUXFWLRQ�(QJLQHHULQJ�
	7HFKQRORJ\�� ��� ���� 5HWULHYHG� RQ� ��WK� 0DUFK�� ����� IURP�
KWWS���SHQHUELW�XWKP�HGX�P\�RMV�LQGH[�SKS�,-6&(7��

2EL��%� 	�2IRQ\HOX��&�&����������3XEOLF�3ULYDWH�3DUWQHUVKLS��333��,Q�1LJHULD� $�
*DPH� 7KHRUHWLF�&RQMHFWXUH�RI�/RZ�/HYHO�(TXLOLEULXP�LQ�WKH�3RZHU�
,QGXVWU\� $SSOLHG�(FRQRPLFV�DQG�)LQDQFH� ������ 5HWULHYHG�RQ���WK�6HSWHPEHU��
����� IURP KWWS���DHI�UHGIDPH�FRP
2OXJERGL��.����������$VVHVVPHQW�RI�VHOHFWHG�SXEOLF�SULYDWH�SDUWQHUVKLS�SURMHFWV�LQ�WKH�)&7��

$EXMD��8QSXEOLVKHG�0DVWHU�RI�6FLHQFH�'HJUHH WKHVLV��'HSDUWPHQW�RI�8UEDQ�DQG 5HJLRQDO�
3ODQQLQJ�)DFXOW\�RI�(QYLURQPHQWDO�'HVLJQ�$KPDGX�%HOOR 8QLYHUVLW\� =DULD��1LJHULD�

2GLPDER�� 2�2�� DQG� 2GXR]D�� &�)�� �������� 5LVN� $VVHVVPHQW� )UDPHZRUN� IRU�
%XLOGLQJ� &RQVWUXFWLRQ� 3URMHFWV¶� LQ� 'HYHORSLQJ� FRXQWULHV� ,QWHUQDWLRQDO� -RXUQDO�
RI� &RQVWUXFWLRQ�(QJLQHHULQJ�DQG�0DQDJHPHQW� ������������
3DWULFN��;�:�=���6KRXTLQJ��:��DQG�'RQJ��)����������$�OLIH�F\FOH�ULVN�PDQDJHPHQW�IUDPHZRUN�

IRU 333 LQIUDVWUXFWXUH� SURMHFWV�� -RXUQDO� RI� )LQDQFLDO� 0DQDJHPHQW� RI� SURSHUW\�
DQG� &RQVWUXFWLRQ� ���������������

3DXJHW�� %�� DQG� :DOG�� $�� �������� 5HODWLRQDO� &RPSHWHQFH� LQ� &RPSOH[�
7HPSRUDU\� 2UJDQL]DWLRQV� 7KH� &DVH� RI� D� )UHQFK� +RVSLWDO� &RQVWUXFWLRQ� 3URMHFW�
1HWZRUN�� ,QWHUQDWLRQDO�-RXUQDO�RI 3URMHFW�0DQDJHPHQW� �������
5DQMDQ�� $�� �������� 6XFFHVVIXO� GHOLYHU\� RI� SXEOLF� SULYDWH� SDUWQHUVKLS� IRU� LQIUDVWUXFWXUH�

GHYHORSPHQW��5HWULHYHG�RQ�'HFHPEHU����WK�������IURP ZZZ�MLLW�DW�LQ�XSORDG�5DQMDQ��
5RVWDPL�� $�� ������� 7RROV� DQG� 7HFKQLTXHV� LQ� 5LVN� ,GHQWLILFDWLRQ�� $� 5HVHDUFK�
ZLWKLQ� 60(V� LQ� WKH� 8.� &RQVWUXFWLRQ� ,QGXVWU\� 8QLYHUVDO� -RXUQDO� RI� 0DQDJHPHQW��
����� ��������
5RW� $�� ������� ,7� 5LVN� $VVHVVPHQW�� 4XDQWLWDWLYH� DQG� 4XDOLWDWLYH�
$SSURDFK� 3URFHHGLQJV� RI WKH� :RUOG� &RQJUHVV� RQ� (QJLQHHULQJ� DQG� &RPSXWHU�
6FLHQFH� :&(&6�������2FWREHU����� ����6DQ�)UDQFLVFR��86$



��

5RXVH�� 0�� �������� (VVHQWLDO� JXLGH� WR� EXVLQHVV� FRQWLQXLW\� DQG� GLVDVWHU� UHFRYHU\� SODQV�
5LVN DQDO\VLV� $XVWUDOLD��&:�(XURSH�

7KDKHHP� -���������$�UHYLHZ�RI�TXDQWLWDWLYH�DQDO\VLV� WHFKQLTXHV�IRU�FRQVWUXFWLRQ�SURMHFW�ULVN�
PDQDJHPHQW��&UHDWLYH�FRQVWUXFWLRQ�FRQIHUHQFH��%XGDSHVW��+XQJDU\��

8KHU��7����������3URJUDPPLQJ�DQG�6FKHGXOLQJ�7HFKQLTXHV��6\GQH\� 816:�3UHVV�
81(6&$3���������$�*XLGHERRN�RQ 3XEOLF�3ULYDWH�3DUWQHUVKLS�LQ�,QIUDVWUXFWXUH��8QLWHG�1DWLRQ�

(FRQRPLF� DQG� 6RFLDO� &RPPLVVLRQ� IRU� $VLD� DQG� WKH� 3DFLILF�� 5HWULHYHG� RQ� � � � � ��WK

'HFHPEHU������ IURP ZZZ�XQHVFDS�RUJ�WWGZ�FRPPRQ�����333�WH[W�SSN�SGI�
8�'RPLQLF�� &�0��� (]HDEDVLOL� $�&�&��� 2NRUR�� %�8��� 'LP�� 1�8��� &KLNH]LH�� *�&�� �������� $�

5HYLHZ� RI� 3XEOLF� 3ULYDWH� 3DUWQHUVKLS� RQ� VRPH� 'HYHORSPHQW� 3URMHFWV� LQ�
1LJHULD ,QWHUQDWLRQDO� -RXUQDO� RI� $SSOLFDWLRQ� RU� ,QQRYDWLRQ� LQ� (QJLQHHULQJ� 	�
0DQDJHPHQW��,-$,(0���������������


