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7KH� FKDOOHQJHV� LQYROYHG� LQ� PDWHULDOV� SURFXUHPHQW� LQ� EXLOGLQJ� SURMHFWV�� ULVNV� VWLOO� UHPDLQ� D� VHULRXV� SUREOHP�
UHTXLULQJ�XUJHQW�DWWHQWLRQ� LQ�WKH�1LJHULDQ�EXLOGLQJ�FRQVWUXFWLRQ� LQGXVWU\��7KLV�SUREOHP�FRXOG�EH�DWWULEXWHG� WR�
OLWWOH� XQGHUVWDQGLQJ� RI� PDWHULDOV� SURFXUHPHQW� ULVN� PDQDJHPHQW� VWUDWHJLHV� E\� SURFXUHPHQW� RIILFHUV�� SURMHFW�
PDQDJHUV�DQG�FRQWUDFWRUV�ZKR�DUH�DIIHFWLQJ� WKH�SHUIRUPDQFH�RI�EXLOGLQJ�SURMHFWV��7KLV�UHVHDUFK�DVVHVVHG� WKH�
HIIHFW�RI�PDWHULDOV�SURFXUHPHQW�ULVN�IDFWRUV�RQ�WLPH��FRVW�DQG�TXDOLW\�SHUIRUPDQFH�RI�EXLOGLQJ�SURMHFWV�LQ�$EXMD��
1LJHULD��7KH�VWXG\�DGRSWHG�D�VXUYH\�GHVLJQ�DSSURDFK�XVLQJ�TXDQWLWDWLYH�GDWD��'DWD�ZHUH�FROOHFWHG�WKURXJK�ZHOO�
VWUXFWXUHG�TXHVWLRQQDLUH�DGPLQLVWHUHG�WR�����UHVSRQGHQWV ZKR�DUH�SURMHFW�PDQDJHUV��FRQWUDFWRUV��KHDGV�RI�ZDVWH�
PDQDJHPHQW�GHSDUWPHQWV��DQG�FRQVXOWDQWV RI����DFWLYH�EXLOGLQJ�FRQVWUXFWLRQ�VLWHV�WKDW�DUH�SUDFWLFLQJ�OHDQ�ZLWKLQ�
$EXMD�XVLQJ�MXGJHPHQWDO�VDPSOLQJ�PHWKRG��$�WRWDO�RI�����TXHVWLRQQDLUHV�ZHUH�UHWULHYHG�IURP�����GLVWULEXWHG��
7KH�FROOHFWHG�GDWD�ZHUH�DQDO\VHG�XVLQJ�GHVFULSWLYH�PHWKRGV��LQFOXGLQJ�IUHTXHQFLHV��SHUFHQWDJHV�DQG�0HDQ�,WHP�
6FRUH� �0,6��� 7KH� VWXG\� UHYHDOHG� WKDW� WKH� PDWHULDOV� SURFXUHPHQW� ULVN� IDFWRUV� WKDW� KDYH� KLJK� HIIHFW� RQ� WLPH�
SHUIRUPDQFH�RI�EXLOGLQJ�SURMHFW�DUH��LQIOH[LEOH�GHVLJQ��QHZ�DQG�H[LVWLQJ�FRPSHWLWRUV��DQG�XQH[SHFWHG�FKDQJHV�LQ�
GHPDQG�ZLWK�0,6�YDOXHV�RI�������������DQG������� ,W�ZDV�DOVR�IRXQG�WKDW�WKH�PDWHULDOV�SURFXUHPHQW�ULVN�IDFWRUV�
WKDW�KDYH�KLJK�HIIHFW�RQ�FRVW�SHUIRUPDQFH�RI�EXLOGLQJ�SURMHFW�DUH� LQIODWLRQ��DQG�TXDOLW\�FRQWURO�DQG�DVVXUDQFH
ZLWK�0,6�YDOXHV�RI������DQG�������7KH�UHVHDUFK�DOVR�IRXQG�WKDW�WKH�PDWHULDOV�SURFXUHPHQW�ULVN�IDFWRUV�WKDW�KDYH�
KLJK�HIIHFW�RQ�WKH�TXDOLW\�SHUIRUPDQFH�RI�EXLOGLQJ�SURMHFW�DUH��GLIIHULQJ�VLWH�FRQGLWLRQ��DQG�FKDQJHV�LQ�LQWHUHVW�
UDWHV�ZLWK�0,6�YDOXHV�RI������DQG�������%DVHG�RQ�WKHVH�ILQGLQJV�LW�FDQ�EH�FRQFOXGHG�WKDW�WKH�EXLOGLQJ�PDWHULDOV�
SURFXUHPHQW� ULVNV� LGHQWLILHG� LQ� WKLV� SDSHU� DUH� UHOHYDQW� LQ� EXLOGLQJ� FRQVWUXFWLRQ� SURMHFWV�� 7KLV� ZLOO� KHOS�
SURIHVVLRQDOV�LQ�LGHQWLI\LQJ�DQG�WDNLQJ�QHFHVVDU\�PHDVXUHV�LQ�SUHYHQWLQJ�ULVNV�LQ�EXLOGLQJ�FRQVWUXFWLRQ�SURMHFWV�
LQ�1LJHULD�

.H\ZRUGV�0DWHULDOV�SURFXUHPHQW��5LVN��5LVN�PDQDJHPHQW��DQG�%XLOGLQJ�FRQVWUXFWLRQ�SURMHFW
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7KH�FRQVWUXFWLRQ�LQGXVWU\�FRQWULEXWHV�WR�WKH�VRFLR�HFRQRPLF�JURZWK�RI�DQ\�QDWLRQ�E\�LPSURYLQJ�
WKH�TXDOLW\�RI� OLIH�� JHQHUDWLQJ�HPSOR\PHQWV�DQG�SURYLGLQJ� WKH� LQIUDVWUXFWXUH�� VXFK�DV� URDGV��
KRVSLWDOV��VFKRROV��DQG�RWKHU�EDVLF�IDFLOLWLHV��+HQFH��LW�LV�LPSHUDWLYH�WKDW�FRQVWUXFWLRQ�SURMHFWV�
DUH� FRPSOHWHG�ZLWKLQ� WKH� VFKHGXOHG�SHULRG�RI� WLPH��ZLWKLQ� WKH�EXGJHWHG�FRVW�� DQG�PHHW� WKH�
DQWLFLSDWHG�TXDOLW\��6DLGX�DQG�6KDNDQWX���������

0DWHULDOV� SURFXUHPHQW� DUH� VLJQLILFDQWO\� LQIOXHQFHG� E\� YDULRXV� IDFWRUV� VXFK� DV�� LPSURSHU�
PDWHULDOV� KDQGOLQJ� DQG� PDQDJHPHQW� RQ� VLWH� GXULQJ� FRQVWUXFWLRQ� SURGXFWLRQ� SURFHVVHV�
�.K\RPHVK�DQG�9\DV���������$V�D�UHVXOW��PDWHULDOV�SURFXUHPHQW�VWUDWHJLHV�KDYH�EHHQ�REVHUYHG�
WR� LQIOXHQFH� WKH� TXDOLW\�� WLPH� DQG� VRFLR�HFRQRPLF� VXVWDLQDELOLW\� RI� WKH� SURMHFW�� +RZHYHU��
FKDOOHQJHV�DULVLQJ�IURP�SRRU�PDWHULDOV�SURFXUHPHQW�RQ�FRQVWUXFWLRQ�VLWHV�VWLOO�SHUVLVWV�LQFOXGLQJ�
HUURUV� LQ� RUGHULQJ�PDWHULDOV�� GLIILFXOWLHV� LQ� RUGHULQJ�PDWHULDOV� LQ� VPDOO�PDWHULDOV�� GHOD\V� LQ�
PDWHULDO� GHOLYHU\�� SUREOHPV� DVVRFLDWHG�ZLWK�PDWHULDO� WUDQVSRUWDWLRQV�� KDQGOLQJ� DQG� VWRUDJH��
SURGXFWLRQ�RI�GHIHFWLYH�PDWHULDOV�DQG�JHQHUDO�SRRU�UHVRXUFH�FRQWURO�RQ�VLWH��*ODVV�HW�DO�� ������
$LELQX�DQG�2GH\LQND��������%RVVLQN�DQG�%URXZHUV��������3RRQ�HW DO�� ������)RUPRVR�HW�DO��
�������0DWHULDO�LQ�SDUWLFXODU�FRYHUV�DERXW�����RI�WRWDO�FRQVWUXFWLRQ�FRVW��.DVLP�HW�DO���������
*XOJKDQH�DQG�.KDQGYH��������3DWLO�HW�DO��������DQG�,ELURQNH���������0RUHRYHU��WKH�ULVLQJ�SULFH�
RI� EXLOGLQJ�PDWHULDOV� DQG� WKH� HVFDODWLQJ� FRVW� RI� FRQVWUXFWLRQ� KDYH� EHFRPH� WRSLFDO� LQ�PDQ\�
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FRXQWULHV� �$PXVDQ�HW� DO���������7XQML�2OD\HQL� DQG�2PXK�� �������+HQFH�� HIILFLHQW�PDWHULDO�
SURFXUHPHQW� KROGV� JUHDW� SRWHQWLDOV� IRU� VLJQLILFDQW� FRVW� VDYLQJV� IRU� FRQVWUXFWLRQ� SURMHFWV�
�$PXVDQ��HW�DO�� �������.ROHQNR� �������VWDWHV� WKDW� ULVN� LQ�SURFXUHPHQW� LV�PHDVXUHG� IURP�D�
WUDQVDFWLRQDO SRLQW�RI�YLHZ�ZKHUH�ULVN�PDQDJHPHQW�LV�GHGLFDWHG�WR�WKLQJV�WKDW�FDQ�JR�ZURQJ�LQ�
WKH�SURFXUHPHQW�SURFHVV��5LVN�LGHQWLILFDWLRQ�LV�ZLGHO\�DFFHSWHG�WR�EH�WKH�ILUVW�DQG�WKH�NH\�VWHS�
RI�PDWHULDO�SURFXUHPHQW�ULVN�PDQDJHPHQW�SURFHVV��EHFDXVH�RI�WKH�IDFW�WKDW�DOO�WKH�VXFFHHGLQJ�
VWHSV�DQG�DFWLRQV�ZLOO�EH�EDVHG�RQ�LW��

5HVHDUFK� KDV� VKRZQ� WKDW� GHOD\V� LQ� SURMHFW� GHOLYHULHV� KDYH� UHVXOWHG� LQ� FOLHQW� DQG� FRQWUDFWRU�
GLVSXWHV��OLWLJDWLRQV�DQG�SURMHFW�DEDQGRQPHQW��FRVW�DQG�WLPH�RYHU�UXQ��.DVLP�HW�DO���������LQ�
WKHLU�LQGLYLGXDO�VWXGLHV��VWDWHG�WKDW�WKH�DGRSWLRQ�RI�HIIHFWLYH�SURFXUHPHQW�VWUDWHJ\�± HVSHFLDOO\�
LQ�DFTXLULQJ�PDWHULDOV�� ZLOO�HQVXUH�SURMHFW�VXFFHVV�DQG�FOLHQWV¶�VDWLVIDFWLRQ��+RZHYHU��/LQGHQ�
DQG�-RVHSKVRQ��������SRVLWHG�WKDW�WKH�SURFHVV�RI�VHOHFWLQJ�WKH�PRVW�DSSURSULDWH�SURFXUHPHQW�
VWUDWHJ\� IRU� PDWHULDOV� DFTXLVLWLRQ� LQ� D� SURMHFW� SULPDULO\� EHHQ� D� VRXUFH� RI� FRQFHUQ� WR� WKH�
FRQWUDFWRU�� &RQVHTXHQWO\�� XQGHUVWDQGLQJ� WKH�PDLQ� FDWHJRULHV� RI� ULVN� IDFHG� LQ� WKH�PDWHULDOV�
SURFXUHPHQW�SURFHVV�ZLOO�DVVLVW�LQ�ULVN�DVVHVVPHQW�DQG�SODQQLQJ��DQG�GHYLVLQJ�WKH�PDQDJHPHQW�
DQG�RSHUDWLRQDO�PHDVXUHV�WKDW�ZLOO�EH�WDNHQ�WR�PLWLJDWH�WKRVH�ULVNV��8QLWHG�1DWLRQV�3URFXUHPHQW�
3UDFWLWLRQHUV�+DQGERRN��������

7KH� DIRUHPHQWLRQHG� FKDOOHQJHV� KDYH� EHFRPH� HQRUPRXV� SUREOHPV� IDFHG� E\� 1LJHULDQ�
FRQVWUXFWLRQ� FRPSDQLHV� LQ� WKH�PDQDJHPHQW� RI�PDWHULDOV� SURFXUHPHQW�ZKLFK� LV� WKH� EDQH� RI�
VXFFHVVIXO�SURMHFW�GHOLYHU\��,W�LV�DJDLQVW�WKHVH�EDFNGURSV�WKDW�WKLV�VWXG\�DVVHVVHV�WKH�HIIHFW�RI�
EXLOGLQJ�PDWHULDOV� SURFXUHPHQW� ULVNV� LQ�$EXMD��ZLWK� D� YLHZ� WR� UHFRPPHQGLQJ� WKH� HQGHPLF�
SUREOHPV�RI�PDWHULDOV�SURFXUHPHQW�ULVNV�LQ�EXLOGLQJ�FRQVWUXFWLRQ�SURMHFWV�LQ�1LJHULD�

0$7(5,$/�352&85(0(17�5,6.6�,1�%8,/',1*�&216758&7,21

3URFXUHPHQW�ULVN�LV�GHILQHG�DV�WKH�SRVVLELOLW\�RI�IDLOXUHV�LQ�D�SURFXUHPHQW�SURFHVV��+DUODQG�HW�
DO����������3URFXUHPHQW�ULVN�LQFOXGHV��FRVW��TXDOLW\��IUDXG��DQG�GHOLYHU\��+DWXVK�DQG�6NLWPRUH��
�������.ROHQNR��������VWDWHV�WKDW�ULVN�LQ�SURFXUHPHQW�LV�PHDVXUHG�IURP�D�WUDQVDFWLRQDO�SRLQW�
RI�YLHZ�ZKHUH�ULVN�PDQDJHPHQW�LV�GHGLFDWHG�WR�WKLQJV�WKDW�FDQ�JR�ZURQJ�LQ�WKH�SURFXUHPHQW�
SURFHVV��7KLV�WUDQVDFWLRQDO�SRLQW�RI�YLHZ�LV�FRQFHUQHG�ZLWK�DFWLRQV�WKDW�PD\�FRQWULEXWH�WRZDUGV�
IDLOXUH� WR� FRPSO\� ZLWK� WKH� UHTXLUHG� SURFXUHPHQW� SURFHVV�� LQDGHTXDF\� RI� WKH� SURFXUHPHQW�
SURFHVV�WR�DFKLHYH�WKH�FRPPHUFLDO�RXWFRPH��DQG�D�EUHDN�GRZQ�LQ�WKH�SURFXUHPHQW�SURFHVV��6LP�
DQG�3DEDOD�� �������&RPSDQLHV�RIWHQ�RYHUORRN�SURFXUHPHQW�GHFLVLRQV�� DQG� WKLV�PD\� OHDG� WR�
PDMRU�GLIILFXOWLHV�LQ�FRPSOHWLQJ�WKH�SURMHFW��0DUWLQGDOH��������

$�FRQVWUXFWLRQ�FRPSDQ\�IDFHV�PDQ\�FKDOOHQJHV��ZKLFK�LQFOXGH�GLVFRQWLQXLW\�DQG�GLVUXSWLRQ�LQ�
WKH�SURFXUHPHQW�RI�HVVHQWLDO�PDWHULDOV��XQDYRLGDEOH�LQFUHDVHV�LQ�SURMHFW�FRVWV�DQG�LQ�XQLW�FRVWV�
RI� SXUFKDVHG� PDWHULDOV�� ERWK� LPPHGLDWH� DQG� ORQJ�WHUP� ORVV� RI� SRZHU� DQG� LPSDFW� RQ�
UHODWLRQVKLSV� ZLWK� HVVHQWLDO� VXSSOLHUV�� LQDELOLW\� WR� PHHW� FXVWRPHU� GHPDQG�� SURFXUHPHQW�
IXQFWLRQV�WKDW�GR�QRW�VXSSRUW�RUJDQLVDWLRQDO�REMHFWLYHV��IDFWRUV�WKDW�ZHDNHQ�D�FRPSDQ\
V�DELOLW\�
WR�UHVSRQG�ZLWK�VSHHG�DQG�DJLOLW\�WR�PHHW�FKDQJLQJ�FLUFXPVWDQFHV��RSSRUWXQLW\�IRU�IUDXG�DQG�
FRUUXSWLRQ�GXULQJ�WKH�WHQGHULQJ�SURFHVV��DQG�QHJDWLYH�LPSDFW�RQ�UHSXWDWLRQ�LQ�WKH�PDUNHW�SODFH�
�5LWFKLH HW�DO����������)XQGDPHQWDO�FKDOOHQJHV�GXULQJ�SURFXUHPHQW�LQ�WKH�FRQVWUXFWLRQ�LQGXVWU\�
FRPSULVHV�RI�H[WHUQDO�IDFWRUV�VXFK�DV�ODERXU��VDIHW\�RU�RWKHU�ODZV��QXFOHDU�SROOXWLRQ��VXSHUVRQLF�
EDQJV� GDPDJH� GXH� WR� ZDU�� JRYHUQPHQW� SROLF\� RQ� WD[HV�� LQGXVWULDO� GLVSXWHV�� DQG�PDOLFLRXV�
GDPDJH�WR�SURSHUW\��7HUHVD HW�DO����������7KHVH�FKDOOHQJHV�RIWHQ JLYH�ULVH�WR�SURFXUHPHQW�ULVN�
LQ�WKH�FRPSDQ\��0XHOEURRN���������6SHFXODWLYH�ULVN�LV�VRPHWKLQJ�ZKLFK�FDQ�EH�DOORFDWHG�LQ�
DGYDQFH�DV�GHFLGHG�E\�WKH�SDUWLHV�LQ�WKH�FRQWUDFW��6HLIEDUJK\���������7KLV�PD\�LQYROYH�ORVV�RI�
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WLPH�DQG�PRQH\��DV�D�FRQVHTXHQFH�RI�H[FHSWLRQDOO\�DGYHUVH�ZHDWKHU��XQIRUHVHHDEOH�VKRUWDJHV�
RI�ODERXU�RU�PDWHULDOV��XQH[SHFWHG�JURXQG�FRQGLWLRQV��DQG�RWKHU�VLPLODU�GLIILFXOWLHV�EH\RQG�WKH�
FRQWURO RI� WKH� FRQWUDFWRU� �=VLGLVLQ� DQG� 6PLWK� ������� +R� HW� DO�� ����� KDYH� LGHQWLILHG� ILYH�
FDWHJRULHV� RI� PDWHULDO� SURFXUHPHQW� ULVNV�� PDFUR�� GHPDQG�� PDQXIDFWXULQJ�� VXSSO\� DQG�
LQIUDVWUXFWXUDO��LQIRUPDWLRQ��WUDQVSRUWDWLRQ��DQG�ILQDQFLDO��IDFWRUV��2WKHU�H[WHUQDO�ULVNV LQFOXGH�
IORRGV��WHUURULVP��VWULNHV��QDWXUDO�GLVDVWHUV��&KDFRQ�HW�DO�� ������

5DR� DQG� *ROGVE\� ������� H[SUHVVHG� WKH� QHHG� IRU� D� W\SRORJ\� WKDW� H[SOLFLWO\� LGHQWLILHV� WKH�
SRWHQWLDO�VRXUFHV�RI�ULVN�LQ�WKH�PDWHULDO�SURFXUHPHQW��7KH\�SURYLGHG�D�FRPSUHKHQVLYH�OLWHUDWXUH�
UHYLHZ�RQ�PDWHULDO�SURFXUHPHQW�ULVN�PDQDJHPHQW�DQG�GHYHORSHG�D�W\SRORJ\�RI�ULVN�VRXUFHV�IRU�
WKH� PDWHULDO� SURFXUHPHQW�� FRPSULVLQJ� RI� LQGXVWU\� IDFWRUV� �IRU� LQVWDQFH� QHZ� DQG� H[LVWLQJ�
FRPSHWLWRUV��IOXFWXDWLRQV�LQ�XVHUV¶�GHPDQG�DQG�VKLIWV�LQ�PDUNHW�VXSSO\���HQYLURQPHQWDO�IDFWRUV�
�OLNH�ZDU�� FKDQJHV� LQ� JRYHUQPHQW� SROLF\� RU� UHJXODWLRQV�� SULFH� IOXFWXDWLRQV�� DQG� FKDQJHV� LQ�
LQWHUHVW� UDWHV��� GHFLVLRQ�PDNHU� UHODWHG� IDFWRUV� �OLNH� NQRZOHGJH� RI� GHFLVLRQ� PDNHUV���
RUJDQL]DWLRQDO� IDFWRUV� �IRU� LQVWDQFH� UDZ� PDWHULDOV� VKRUWDJHV�� PDFKLQH� IDLOXUH�� DQG� ODERXU�
XQFHUWDLQWLHV��DQG�SUREOHP�VSHFLILF�IDFWRUV��OLNH�FRPSOH[LW\�RI�GHFLVLRQ�WDVNV���6DKD���������
*LYHQ� WKH� FRPSUHKHQVLYHQHVV� RI� 5DR� DQG�*ROGVE\¶V� ������� OLWHUDWXUH� UHYLHZ�� LW� ZRXOG� EH�
LQDSSURSULDWH�WR�UHSHDW�VLPLODU�GHWDLOV�KHUH�DQG�KHQFH��WKHLU�ZRUN�FDQ�EH�DGRSWHG�DQG�WHVWHG�LQ�
D�QHZ�FRQWH[W��FRQVWUXFWLRQ���6XFK�DQDO\VLV�ZLOO�SURYLGH�YDOXDEOH�LQVLJKWV�IRU�UHVHDUFKHUV�DQG�
SUDFWLWLRQHUV�ZKR�DUH�LQWHUHVWHG�LQ�FRQVWUXFWLRQ�PDWHULDO�SURFXUHPHQW�PDQDJHPHQW��+HQFH��ULVN�
IDFWRUV�WKDW�PD\�VXLW�FRQVWUXFWLRQ�0DWHULDO�SURFXUHPHQW�LQ�WKH�1LJHULDQ�VHWWLQJ�ZHUH�LGHQWLILHG��
7DEOH� �� VKRZV� WKH� SRWHQWLDO� ULVNV� IDFWRUV� WKDW� DUH� OLNHO\� WR� RFFXU� LQ� FRQVWUXFWLRQ� PDWHULDO�
SURFXUHPHQW�RI�EXLOGLQJ�LQ�1LJHULD�LGHQWLILHG�IURP�OLWHUDWXUH�

5(6($5&+�0(7+2'2/2*<

7KLV� VWXG\� DGRSWHG� D� VXUYH\� GHVLJQ� DSSURDFK� XVLQJ� TXDQWLWDWLYH� GDWD�� 6XUYH\� GHVLJQ� ZDV�
VXLWDEOH�IRU�WKLV�VWXG\�EHFDXVH�WKH�IDFWRUV�FRQVLGHUHG�DUH�WKRVH�LGHQWLILHG�IURP�WKH�OLWHUDWXUH�WR�
ZKLFK�WKHLU�DSSOLFDELOLW\�LQ�FRQVWUXFWLRQ�SURMHFW�LV�WR�EH�YHULILHG��'DWD�ZDV�FROOHFWHG�WKURXJK�
VWUXFWXUHG� TXHVWLRQQDLUH� DGPLQLVWHUHG� WR� UHVSRQGHQWV� ZLWKLQ� $EXMD�� WKH� )HGHUDO� &DSLWDO�
7HUULWRU\��)&7��RI�1LJHULD��$EXMD�ZDV�VHOHFWHG�EHFDXVH�LW�LV�RQH�RI�WKH�HSLFHQWUH�RI�FRQVWUXFWLRQ�
DFWLYLWLHV� LQ� 1LJHULD�� 7KH� WDUJHWHG� SRSXODWLRQ� IRU� WKLV� UHVHDUFK� FRQVWLWXWHV� WKH� PDMRU�
FRQVWUXFWLRQ�SDUWLFLSDQWV�ZLWKLQ�$EXMD��7KH�SRSXODWLRQ�RI�WKLV�UHVHDUFK�FRQVWLWXWHV����DFWLYH�
EXLOGLQJ�FRQVWUXFWLRQ�SURMHFWV�VLWHV�LQ�$EXMD��JRWWHQ�IURP�)HGHUDWLRQ�RI�&RQVWUXFWLRQ�,QGXVWU\�
LQ�1LJHULD��)2&,�GLUHFWRU\��������

7DEOH����3RWHQWLDO�5LVNV�LQ�&RQVWUXFWLRQ�0DWHULDO�3URFXUHPHQW
6�1 5,6.�)$&7256

�� 3ROLF\�FKDQJHV
�� )OXFWXDWLRQV�LQ�SULFHV
�� 1DWXUDO�RFFXUUHQFHV�IRU�LQVWDQFH�ILUH
�� 6KRUWDJH�RI�UDZ�PDWHULDOV
�� 8QH[SHFWHG�FKDQJHV�LQ�GHPDQG
�� 1HZ�DQG�H[LVWLQJ�FRPSHWLWRUV
�� %DG�GHEW
�� &KDQJHV�LQ�LQWHUHVW�UDWHV
�� 8QFHUWDLQ�UHVHDUFK�DQG�GHYHORSPHQW�UHVXOWV
��� /DERXU�XQFHUWDLQWLHV��IRU�LQVWDQFH�VWULNHV�
��� )UHTXHQW�FKDQJHV�LQ�VXSSO\�FKDLQ�LQSXWV
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��� )UDJPHQWHG�GHFLVLRQ�PDNLQJ
��� 4XDOLW\�H[FHVVLYH�VQDJJLQJ
��� ,QDSSURSULDWH�GHVLJQ�IRU�VFKHPH
��� 6LWH�LPSDFW�RQ�ORFDO�FRPPXQLW\
��� ,QFRPSHWHQF\�RI�VLWH�PDQDJHPHQW
��� 9RODWLOLW\�RI�VXSSO\�FKDLQ�ZRUNIORZ
��� ,QHIIHFWLYHQHVV�RI�DUUDQJHPHQWV
��� 1HZ�WHFKQRORJ\�RU�WHFKQLTXH
��� ,QFRQVLVWHQF\�RI�VXSSOLHUV
��� ,QIOH[LEOH�GHVLJQ
��� ([SHULHQFH�RI�VXEFRQWUDFWRUV
��� ,QFRPSHWHQF\�RI�SURMHFW�WHDP
��� 6HFXULW\
��� 5HVSRQVLYHQHVV�RI�VXSSOLHUV
��� &KDQJHV�LQ�TXDQWLW\�VFRSH�RI�ZRUN
��� ,QIODWLRQ
��� 4XDOLW\�FRQWURO�DQG�DVVXUDQFH
��� 'LIILFXOWLHV�GHOD\V�LQ�DYDLODELOLW\�RI�PDWHULDOV��HTXLSPHQW�DQG�ODERXU
��� %XUHDXFUDWLF�SUREOHPV
��� ,QDGHTXDWH�VSHFLILFDWLRQV
��� 3HUPLW�DQG�DSSURYDO
��� 2ZQHU�DQG�FRQWUDFWRU�H[SHULHQFH
��� 6LWH�DFFHVV�ULJKW�RI�ZD\V
��� 'HVLJQ�FKDQJHV
��� 7KLUG�SDUW\�GHOD\�DQG�GHIDXOW
��� )LQDQFLDO�IDLOXUH�DQ\�SDUW\
��� 'LIIHULQJ�VLWH�FRQGLWLRQV��XQIRUHVHHQ�VLWH�FRQGLWLRQV�
��� 'HOD\�LQ�GHVLJQ�UHGHVLJQ�LI�RYHU�EXGJHW
��� ([FHSWLRQDOO\�LQFOHPHQW�ZHDWKHU

7KH�SRSXODWLRQ�RI����DFWLYHV�FRQVWUXFWLRQ�VLWHV�ZHUH�EURNHQ�LQWR�VDPSOH�IUDPH�FRQVWLWXWLQJ�RQH�
HDFK�RI�WKH�IROORZLQJ�UHVSRQGHQWV��SURFXUHPHQW�RIILFHUV��SURMHFW�PDQDJHUV��VLWH�PDQDJHUV�DQG�
FRQWUDFWRUV��PDNLQJ�D�WRWDO�RI�����UHVSRQGHQWV�ZLWKLQ�WKH�VWXG\�DUHD��7KHVH�UHVSRQGHQWV�ZHUH�
VHOHFWHG�EHFDXVH�WKH\�DUH�WKH�NH\�SOD\HUV�LQ�PDQDJLQJ�PDWHULDOV�SURFXUHPHQW�ULVNV�LQ�EXLOGLQJ�
SURMHFWV� 7KH�YDOXH�RI�����JRWWHQ�IURP�VDPSOH�IUDPH�ZDV�VXEMHFWHG�WR�7DUR�<DPDQH��<DPDQH��
������IRUPXOD�IRU�ILQLWH�SRSXODWLRQ�IRU�GHWHUPLQLQJ�VDPSOH�VL]H�DW����OLPLW�RI�HUURU�DQG�DW�����
FRQILGHQFH OHYHO������ZDV�UHGXFHG�WR������ZKLFK�LV�WKH�PLQLPXP�VDPSOH�VL]H�IRU�WKLV�UHVHDUFK��
7KHUHIRUH��D� WRWDO�RI�����TXHVWLRQQDLUHV�ZHUH�UHWULHYHG�RXW�RI�WKH�����GLVWULEXWHG������ZHUH�
IRXQG�YDOLG�IRU�WKH�DQDO\VLV��DV���������ZHUH�GHHPHG�LQYDOLG��EHFDXVH�RI�SRRU�UHVSRQVHV��7KH�
���� UHSUHVHQWV� DQ� HIIHFWLYH� UHVSRQVH� UDWH� RI� ������� DQG� WKLV� ZDV� FRQVLGHUHG� VXLWDEOH� IRU�
DQDO\VLV��$OUHFN�DQG�6HWWOH��������

7KLV� VWXG\� DGRSWHG� VWUDWLILHG� UDQGRP� VDPSOLQJ� PHWKRG�� EHFDXVH� UHVSRQGHQWV� ZHUH� ILUVW�
FDWHJRUL]HG� LQWR�GLIIHUHQW�VWUDWD�JURXSV�� WKDW� LV��SURFXUHPHQW�RIILFHUV��SURMHFW�PDQDJHUV��VLWH�
PDQDJHUV�DQG�FRQWUDFWRUV�DQG�WKH\�ZHUH�VHOHFWHG�DQG�UDQGRPO\�VDPSOHG�DFFRUGLQJO\� +HQFH��
/DHUG� 'LVVHUWDWLRQ� ������� QRWHG� WKDW� SUREDELOLW\� VDPSOH� UHTXLUH� WKDW� HYHU\�PHPEHU� RI� WKH�
SRSXODWLRQ�KDV D�NQRZQ�DQG�QRQ�]HUR�FKDQFH�RI�EHLQJ�VHOHFWHG�LQ�WKH�VDPSOH��$�PXOWL�FKRLFH�
W\SH�TXHVWLRQQDLUH�ZDV�GHVLJQHG�IRU�WKLV�UHVHDUFK��7KH�TXHVWLRQQDLUH�FRQWDLQV�WDEOHV�DQG�FKHFN�
ER[HV�IRU�HDV\�VHOHFWLRQ�RI�RSWLRQV�E\�UHVSRQGHQWV��7KH�TXHVWLRQQDLUHV�ZHUH�VWUXFWXUHG�LQ�D�
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PDQQHU�WKDW�DOORZV�UHVSRQGHQWV�WR�VHOHFW�IURP�WKH�DQVZHU�FKRLFHV�SURYLGHG��7KH�TXHVWLRQQDLUH�
UHIOHFWV� WKH�PDMRU�DUHDV�RI� WKH�VWXG\� LQWHUHVW�� WKHUHE\��SURYLGLQJ� LQIRUPDWLRQ�UHOHYDQW� WR� WKH�
VWXG\�REMHFWLYHV�DQG�DQVZHULQJ�WKH�UHVHDUFK�TXHVWLRQV��7KH�TXHVWLRQQDLUH�DVNHG�TXHVWLRQV�RQ�D�
��SRLQW�/LNHUW�VFDOH��

7KH�TXHVWLRQQDLUH�ZDV�GLYLGHG�LQWR�WZR�����PDLQ�SDUWV��3DUW�$�� LV�UHODWHG�WR�GHPRJUDSKLF�
LQIRUPDWLRQ�RI�WKH�UHVSRQGHQWV�DQG�WKHLU�FRPSDQLHV��3DUW�%� DVNHG�TXHVWLRQV�RQ�WKH�HIIHFW�RI�
WKH�PDWHULDOV�SURFXUHPHQW�ULVNV�RQ�WLPH��FRVW�DQG�TXDOLW\�SHUIRUPDQFH�RI�EXLOGLQJ�SURMHFWV�

6RPH�RI�WKH�TXHVWLRQQDLUHV�ZHUH�FROOHFWHG�VDPH�GD\�RI�WKHLU�DGPLQLVWHULQJ��ZKLOH�RWKHUV�ZHUH�
FROOHFWHG�IURP�WKH�UHVSRQGHQWV�DIWHU�VRPH�GD\V��7KLV�LV�GXH�WR�WKH�OHYHO�RI�HQJDJHPHQW�RI�PRVW�
RI� WKH� UHVSRQGHQWV� ZKR� ZHUH� WRR� EXV\� ZLWK� VLWH� ZRUNV� WR� DWWHQG� WR� WKH� TXHVWLRQQDLUHV�
LPPHGLDWHO\�� ,Q� DGGLWLRQ�� WKH� GLVWDQFHV� VHSDUDWLQJ� RQH� FRQVWUXFWLRQ� VLWHV� WR� WKH� RWKHU��
FRQWULEXWHG�WR�WKH�LQDELOLW\�RI�WKH�UHVHDUFKHU�WR�JHW�DOO�WKH�TXHVWLRQQDLUHV�RQ�VDPH�GD\��+RZHYHU��
ZLWK�D�UHSHDWHG�YLVLW�DQG�IROORZ�XS�FDOOV�RQ�WKH�QHHG�IRU�WKH�TXHVWLRQQDLUHV�WR�EH�DWWHQGHG�WR��D�
JRRG�QXPEHU�RI�WKH�UHVSRQGHQWV�GLG�JLYH�WKHLU�UHVSRQVHV�DQG�WKH�TXHVWLRQQDLUHV�FROOHFWHG��,Q�
RUGHU� WR� DFKLHYH� WKH� DLP� RI� WKLV� UHVHDUFK�� WKH� GHVFULSWLYH� PHWKRG� RI� DQDO\VLQJ� GDWD� ZDV�
HPSOR\HG�DQG�WKLV�LQFOXGHG�WKH�XVH�RI�SHUFHQWLOH�DQG�0HDQ�,WHP�6FRUH��0,6���

5(68/76�$1'�',6&866,21

7KLV�VHFWLRQ�SUHVHQWV�DQG�GLVFXVVHV�WKH�UHVXOWV�RI�WKLV�VWXG\�E\�OLQNLQJ�WKH�UHVXOWV�WR�H[LVWLQJ�
ILQGLQJV�LQ�WKH�OLWHUDWXUH�

'HPRJUDSKLF�LQIRUPDWLRQ�RI�WKH�UHVSRQGHQWV

5HVXOW�LQ�7DEOH���VKRZV�WKDW�PRVW�RI�WKH�UHVSRQGHQWV�VDPSOHG����������DUH�PDOHV�ZKLOH�
��������DUH�IHPDOHV��

7DEOH�����'HPRJUDSKLF�LQIRUPDWLRQ�RI�WKH�UHVSRQGHQWV
&DWHJRU\ 9DULDEOHV )UHTXHQF\ 9DOLG�SHUFHQW
*HQGHU 0DOH ��� �����

)HPDOH �� �����
7RWDO ��� ���

3URIHVVLRQ &RQWUDFWRUV �� �����
3URFXUHPHQW�RIILFHUV �� �����
6LWH�PDQDJHUV �� �����
3URMHFW�PDQDJHUV �� �����
7RWDO ��� ���

<HDUV�RI�([SHULHQFH /HVV�WKDQ��\HDUV �� �����
����\HDUV �� �����
�����\HDUV �� �����
�����\HDUV �� �����
$ERYH��� � ����
7RWDO ��� ���

$FDGHPLF�TXDOLILFDWLRQ 1' � ����
+1' �� �����
%6F�%WHFK �� �����
06F�0WHFK �� �����
2WKHUV � ����
7RWDO ��� ����

6RXUFH��5HVHDUFKHU
V�DQDO\VLV��������
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,Q� WHUPV� RI� SURIHVVLRQDOV¶� UHSUHVHQWDWLRQ�� WKH� UHVXOW� UHYHDOHG� WKDW� FRQWUDFWRUV� ��������� DUH�
PRUH�� IROORZHG� E\� SURFXUHPHQW� RIILFHUV� ���������� WKHQ� VLWH�PDQDJHUV� ��������� DQG� ODVWO\�
SURMHFW�PDQDJHUV�����������$�ORRN�DW�WKH�\HDU�RI�ZRUN�H[SHULHQFH�RI�WKH�UHVSRQGHQWV�VKRZV�
WKDW�RQO\��������RI�WKHP�KDYH�WKHLU�\HDU�RI�ZRUNLQJ�H[SHULHQFH�WR�IDOO�ZLWKLQ�OHVV�WKDQ���\HDUV�
UDQJH�� ZKLOH� ������� DQG� ������� IDOOV� EHWZHHQ� WKH� UDQJH� RI� �� WR� ��� DQG� ��� WR� ��� \HDUV�
UHVSHFWLYHO\��$OVR��������DQG�������RI�WKH�SRSXODWLRQ�IDOOV�EHWZHHQ�WKH�UDQJHV�RI����WR����
\HDUV�DQG�DERYH����\HDUV�UHVSHFWLYHO\��+RZHYHU��WKH�DYHUDJH�\HDUV�RI�ZRUNLQJ�H[SHULHQFH�RI�
WKH� UHVSRQGHQWV� LV� FDOFXODWHG� DV� DSSUR[LPDWHO\� ������ \HDUV�� 7KLV� LPSOLHV� WKDW� WKH\� DUH�
H[SHULHQFHG�HQRXJK�WR�JLYH�D�YDOLG�UHVSRQVH�

,Q�WHUPV�RI�DFDGHPLF�TXDOLILFDWLRQ��WKH�KLJKHVW�LV�%6F�07HFK�����������IROORZHG�E\�+1'�
����������WKHQ�06F��07HFK�����������1'�DQG�2WKHUV�DUH�������DQG�������UHVSHFWLYHO\�

%DVHG�RQ� WKH� UHVXOW� RQ� WKH� UHVSRQGHQWV¶�EDFNJURXQG� LQIRUPDWLRQ�� LW�ZDV�FRQFOXGHG� WKDW� WKH�
UHVSRQGHQWV�DUH�ZHOO�HTXLSSHG�SURIHVVLRQDOO\�DQG� LQ� WHUPV�RI�H[SHULHQFH� WR�JLYH�UHDVRQDEOH�
LQVLJKW�LQ�WKH�VXEMHFW�XQGHU�FRQVLGHUDWLRQ�

(IIHFW�RI�WKH�PDWHULDOV�SURFXUHPHQW�ULVNV�RQ�WLPH��FRVW�DQG�TXDOLW\�SHUIRUPDQFH�RI�EXLOGLQJ�
SURMHFWV

7DEOH���VKRZV�WKH�PDWHULDOV�SURFXUHPHQW�ULVN�IDFWRUV�WKDW�KDYH�KLJK�HIIHFW�RQ�WLPH�SHUIRUPDQFH�
RI�EXLOGLQJ�SURMHFW�DUH��LQIOH[LEOH�GHVLJQ��QHZ�DQG�H[LVWLQJ�FRPSHWLWRUV��XQH[SHFWHG�FKDQJHV�
LQ� GHPDQG�� LQDSSURSULDWH� GHVLJQ� IRU� VFKHPH�� EDG� GHEW�� GHVLJQ� FKDQJHV�� LQDGHTXDWH�
VSHFLILFDWLRQ��VKRUWDJH�RI�UDZ�PDWHULDOV��IRUFH�PDMHXUH��DQG�GHOD\�LQ�GHVLJQ�UHGHVLJQ�LI�RYHU�
EXGJHWHG��

7DEOH����(IIHFW�RI�WKH�PDWHULDOV�SURFXUHPHQW�ULVNV�RQ�WLPH�SHUIRUPDQFH�RI�EXLOGLQJ�SURMHFWV

6�1R 7LPH�SHUIRUPDQFH�ULVN�IDFWRUV 0,6 5DQN 'HFLVLRQ

� ,QIOH[LEOH�GHVLJQ� ���� � 9HU\�+LJK

� 1HZ�DQG�H[LVWLQJ�FRPSHWLWRUV� ���� � 9HU\�+LJK

� 8QH[SHFWHG�FKDQJHV�LQ�GHPDQG ���� � 9HU\�+LJK

� ,QDSSURSULDWH�GHVLJQ�IRU�VFKHPH� ���� � 9HU\�+LJK

� %DG�GHEW� ���� � 9HU\�+LJK

� 'HVLJQ�FKDQJHV ���� � 9HU\�+LJK

� ,QDGHTXDWH�VSHFLILFDWLRQ ���� � 9HU\�+LJK

� 6KRUWDJH�RI�UDZ�PDWHULDOV ���� � 9HU\�+LJK

� )RUFH�PDMHXUH� ���� � 9HU\�+LJK

�� 'HOD\�LQ�GHVLJQ�UHGHVLJQ�LI�RYHU�EXGJHW ���� �� 9HU\�+LJK

�� 5HVSRQVLYHQHVV�RI�VXSSOLHUV ���� �� 9HU\�+LJK

�� 9RODWLOLW\�RI�VXSSO\�FKDLQ�ZRUNIORZ� ���� �� 9HU\�+LJK

�� ([FHSWLRQDOO\�LQFOHPHQW�ZHDWKHU ���� �� 9HU\�+LJK

�� ,QFRPSHWHQF\�RI�SURMHFW�WHDP ���� �� +LJK

�� 3ROLF\�FKDQJHV ���� �� +LJK

�� 3HUPLW�DQG�DSSURYDO ���� �� +LJK

�� ,QHIIHFWLYHQHVV�RI�DUUDQJHPHQWV ���� �� +LJK
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�� %XUHDXFUDWLF�SUREOHPV ���� �� +LJK

�� ,QFRPSHWHQF\�RI�VLWH�PDQDJHPHQW ���� �� +LJK

�� ,QFRQVLVWHQF\�RI�VXSSOLHUV ���� �� +LJK

�� 'LIILFXOWLHV�GHOD\V�LQ�DYDLODELOLW\�RI�PDWHULDOV��HTXLSPHQW�DQG�
ODERXU

���� �� +LJK

�� 6LWH�DFFHVV�ULJKW�RI�ZD\V ���� �� +LJK

�� )LQDQFLDO�IDLOXUH�DQ\�SDUW\ ���� �� +LJK

�� 'LIIHULQJ�VLWH�FRQGLWLRQV��XQIRUHVHHQ�VLWH�FRQGLWLRQV� ���� �� +LJK

�� ([SHULHQFH�RI�VXEFRQWUDFWRUV ���� �� +LJK

�� 7KLUG�SDUW\�GHOD\�DQG�GHIDXOW ���� �� +LJK

�� 2ZQHU�DQG�FRQWUDFWRU�H[SHULHQFH ���� �� +LJK

�� &KDQJHV�LQ�TXDQWLW\�VFRSH�RI�ZRUN ���� �� 0RGHUDWH

6RXUFH��5HVHDUFKHU¶V�)LHOG�6XUYH\��������

7KH� 0,6� YDOXHV� DUH� ������ ����� ������ ������ ������ ������ ��� ������ ��� ������ ��� ������ ��� �����
UHVSHFWLYHO\��7KHVH�ILQGLQJV�DUH�LQ�OLQH�ZLWK�WKH�FRQFOXVLRQ�RI�+HOELQJ�HW�DO� ������ WKDW�WKH�
ULVNV�KDYH�KLJK�HIIHFW�RQ�PDWHULDOV�SURFXUHPHQW�RI�EXLOGLQJ�SURMHFWV��+RZHYHU��GLIIHULQJ�VLWH�
FRQGLWLRQV� �XQIRUHVHHQ� VLWH� FRQGLWLRQV��� H[SHULHQFH�RI� VXEFRQWUDFWRUV�� WKLUG�SDUW\�GHOD\� DQG�
GHIDXOW��RZQHU�DQG�FRQWUDFWRU�H[SHULHQFH��FKDQJHV�LQ�TXDQWLW\�VFRSH�RI�ZRUN�ZLWK�0,6�YDOXHV�
RI������������������������������KDV�WKH�OHDVW�HIIHFW�RQ�WLPH�SHUIRUPDQFH�RI�EXLOGLQJ�SURMHFW�

(IIHFW�RI�WKH�PDWHULDOV�SURFXUHPHQW�ULVNV�RQ�FRVW�SHUIRUPDQFH�RI�EXLOGLQJ�SURMHFWV

7DEOH� �� LQGLFDWHV� WKDW� WKH�PDWHULDOV� SURFXUHPHQW� ULVN IDFWRUV� WKDW� KDYH� KLJK� HIIHFW� RQ� FRVW�
SHUIRUPDQFH�RI�EXLOGLQJ�SURMHFW�DUH� LQIODWLRQ��TXDOLW\�FRQWURO�DQG�DVVXUDQFH��QHZ�WHFKQRORJ\�
RU� WHFKQLTXH��GLIILFXOWLHV�GHOD\V� LQ�DYDLODELOLW\�RI�PDWHULDOV��HTXLSPHQW�DQG� ODERXU� VHFXULW\��
ODERXU�XQUHVW��EXUHDXFUDWLF�SUREOHPV��IOXFWXDWLRQV�LQ�SULFHV��RZQHU�DQG�FRQWUDFWRU�H[SHULHQFH��
DQG�FKDQJHV�LQ�TXDQWLW\�VFRSH�RI�ZRUN ZLWK�0,6�YDOXHV�RI�������������������������������������
�����������������������UHVSHFWLYHO\��7KH�OHDVW�HIIHFW�RQ�FRVW�SHUIRUPDQFH�RI�EXLOGLQJ�SURMHFW�DUH��
VKRUWDJH�RI�UDZ�PDWHULDOV��VLWH� LPSDFW�RQ�ORFDO�FRPPXQLW\��XQH[SHFWHG�FKDQJHV�LQ�GHPDQG��
LQDGHTXDWH�VSHFLILFDWLRQV��ILQDQFLDO�IDLOXUH�DQ\�SDUW\�ZLWK�0,6�YDOXHV�RI�������������������������
�����UHVSHFWLYHO\�

7DEOH��� (IIHFW�RI�WKH�PDWHULDOV�SURFXUHPHQW�ULVNV�RQ�FRVW�SHUIRUPDQFH�RI�EXLOGLQJ�SURMHFWV

6�1 &RVW�SHUIRUPDQFH�ULVN�IDFWRUV 0,6 5DQN 'HFLVLRQ

� ,QIODWLRQ� ���� � 9HU\�+LJK

� 4XDOLW\�FRQWURO�DQG�DVVXUDQFH ���� � 9HU\�+LJK

� 1HZ�WHFKQRORJ\�RU�WHFKQLTXH ���� � 9HU\�+LJK

� 'LIILFXOWLHV�GHOD\V�LQ�DYDLODELOLW\�RI�PDWHULDOV��(TXLSPHQW�DQG�
ODERXU

���� � 9HU\�+LJK

� 6HFXULW\ ���� � 9HU\�+LJK

� /DERXU�XQFHUWDLQWLHV��IRU�LQVWDQFH�VWULNHV� ���� � 9HU\�+LJK

� %XUHDXFUDWLF�SUREOHPV� ���� � 9HU\�+LJK

� )OXFWXDWLRQV�LQ�SULFHV ���� � 9HU\�+LJK
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� 2ZQHU�DQG�FRQWUDFWRU�H[SHULHQFH ���� � 9HU\�+LJK

�� &KDQJHV�LQ�TXDQWLW\�VFRSH�RI�ZRUN ���� �� 9HU\�+LJK

�� &KDQJHV�LQ�LQWHUHVW�UDWHV� ���� �� 9HU\�+LJK

�� %DG�GHEW ���� �� 9HU\�+LJK

�� )UHTXHQW�FKDQJHV�LQ�VXSSO\�FKDLQ�LQSXWV ���� �� 9HU\�+LJK

�� 3ROLF\�FKDQJHV ���� �� +LJK

�� )RUFH�PDMHXUH ���� �� +LJK

�� 'HVLJQ�FKDQJHV ���� �� +LJK

�� 1HZ�DQG�H[LVWLQJ�FRPSHWLWRUV ���� �� +LJK

�� 8QFHUWDLQ�UHVHDUFK�DQG�GHYHORSPHQW�UHVXOWV ���� �� +LJK

�� 'LIIHULQJ�VLWH�FRQGLWLRQV��XQIRUHVHHQ�VLWH�FRQGLWLRQV� ���� �� +LJK

�� &KDQJHV�LQ�TXDQWLW\�VFRSH�RI�ZRUN� ���� �� +LJK

�� 6KRUWDJH�RI�UDZ�PDWHULDOV� ���� �� +LJK

�� 6LWH�LPSDFW�RQ�ORFDO�FRPPXQLW\� ���� �� +LJK

�� 8QH[SHFWHG�FKDQJHV�LQ�GHPDQG ���� �� +LJK

�� ,QDGHTXDWH�VSHFLILFDWLRQV ���� �� +LJK

�� )LQDQFLDO�IDLOXUH�DQ\�SDUW\ ���� �� +LJK

6RXUFH��5HVHDUFKHU¶V�)LHOG�6XUYH\��������

(IIHFW�RI�WKH�PDWHULDOV�SURFXUHPHQW�ULVNV�RQ�TXDOLW\�SHUIRUPDQFH�RI�EXLOGLQJ�SURMHFWV

7DEOH���VKRZV�WKDW�WKH�PDWHULDOV�SURFXUHPHQW�ULVN�IDFWRUV�WKDW�KDYH�KLJK�HIIHFW�RQ�WKH�TXDOLW\�
SHUIRUPDQFH�RI�EXLOGLQJ�SURMHFW�DUH��GLIIHULQJ�VLWH�FRQGLWLRQ��XQIRUHVHHQ�JURXQG�FRQGLWLRQV���
FKDQJHV� LQ� LQWHUHVW� UDWHV�� LQFRPSHWHQF\� RI� VLWH� PDQDJHPHQW�� UHVSRQVLYHQHVV� RI� VXSSOLHUV��
TXDOLW\�FRQWURO�DQG�DVVXUDQFH��LQIOH[LEOH�GHVLJQ��LQFRQVLVWHQF\�RI�VXSSOLHV��EDG�GHEW��FKDQJHV�
LQ�TXDQWLW\�VFRSH�RI�ZRUN��IRUFH�PDMHXUH�ZLWK�0,6�YDOXHV�RI������������������������������ ������
�����������������������UHVSHFWLYHO\��7KH�OHDVW�HIIHFW�RQ�4XDOLW\�SHUIRUPDQFH�RI�EXLOGLQJ�SURMHFW�
DUH��TXDOLW\�H[FHVVLYH�VQDJJLQJ��ODERXU�XQFHUWDLQWLHV��IRU�LQVWDQFH�VWULNHV���IUHTXHQW�FKDQJHV�LQ�
VXSSO\�FKDLQ�LQSXWV��LQDGHTXDWH�VSHFLILFDWLRQV��RZQHU�DQG�FRQWUDFW�H[SHULHQFH�ZLWK�0,6�YDOXHV�
RI������������������������������UHVSHFWLYHO\�

7DEOH����(IIHFW�RI�WKH�PDWHULDOV�SURFXUHPHQW�ULVNV�RQ�TXDOLW\�SHUIRUPDQFH�RI�EXLOGLQJ�SURMHFWV
6�1R 4XDOLW\�SHUIRUPDQFH�ULVN�IDFWRUV 0,6 5DQN 'HFLVLRQ
� 'LIIHULQJ�VLWH�FRQGLWLRQ��XQIRUHVHHQ�JURXQG�FRQGLWLRQV� ���� � 9HU\�

+LJK
� &KDQJHV�LQ�LQWHUHVW�UDWHV� ���� � 9HU\�

+LJK
� ,QFRPSHWHQF\�RI�VLWH�PDQDJHPHQW ���� � 9HU\�

+LJK
� 5HVSRQVLYHQHVV�RI�VXSSOLHUV ���� � 9HU\�

+LJK
� 4XDOLW\�FRQWURO�DQG�DVVXUDQFH ���� � 9HU\�

+LJK
� ,QIOH[LEOH�GHVLJQ� ���� � 9HU\�

+LJK
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� ,QFRQVLVWHQF\�RI�VXSSOLHUV ���� � 9HU\�
+LJK

� %DG�GHEW� ���� � 9HU\�
+LJK

� &KDQJHV�LQ�TXDQWLW\�VFRSH�RI�ZRUN� ���� � 9HU\�
+LJK

�� )RUFH�PDMHXUH ���� �� 9HU\�
+LJK

�� ,QFRPSHWHQF\�RI�SURMHFW�WHDP� ���� �� 9HU\�
+LJK

�� 6KRUWDJH�RI�UDZ�PDWHULDOV� ���� �� 9HU\�
+LJK

�� ([SHULHQFH�RI�VXEFRQWUDFWRUV ���� �� 9HU\�
+LJK

�� 8QH[SHFWHG�FKDQJHV�LQ�GHPDQG ���� �� 9HU\�
+LJK

�� 4XDOLW\�H[FHVVLYH�VQDJJLQJ ���� �� 9HU\�
+LJK

�� /DERXU�XQFHUWDLQWLHV��IRU�LQVWDQFH�VWULNHV� ���� �� 9HU\�
+LJK

�� )UHTXHQW�FKDQJHV�LQ�VXSSO\�FKDLQ�LQSXWV ���� �� 9HU\�
+LJK

�� ,QDGHTXDWH�VSHFLILFDWLRQV ���� �� 9HU\�
+LJK

�� 2ZQHU�DQG�FRQWUDFW�H[SHULHQFH ���� �� 9HU\�
+LJK

6RXUFH��5HVHDUFKHU¶V�)LHOG�6XUYH\��������

&21&/86,21�$1'�5(&200(1'$7,216

7KH�FKDOOHQJHV� LQYROYHG� LQ�PDWHULDOV�SURFXUHPHQW� LQ�EXLOGLQJ�SURMHFWV�� ULVNV� VWLOO� UHPDLQV�D�
VHULRXV�SUREOHP�UHTXLULQJ�XUJHQW�DWWHQWLRQ�LQ�WKH�1LJHULDQ�EXLOGLQJ�FRQVWUXFWLRQ�LQGXVWU\��7KLV�
SUREOHP�FRXOG�EH�DWWULEXWHG�WR�OLWWOH�XQGHUVWDQGLQJ�RI�PDWHULDOV�SURFXUHPHQW�ULVN�PDQDJHPHQW�
VWUDWHJLHV�E\�SURFXUHPHQW�RIILFHUV�� SURMHFW�PDQDJHUV� DQG� FRQWUDFWRUV�ZKLFK� LV� DIIHFWLQJ� WKH�
SHUIRUPDQFH�RI�EXLOGLQJ�SURMHFWV��7KLV�UHVHDUFK�DVVHVVHG�WKH�HIIHFW�RI�PDWHULDOV�SURFXUHPHQW�
ULVNV�IDFWRUV�RQ�WLPH��FRVW�DQG�TXDOLW\�SHUIRUPDQFH�RI�EXLOGLQJ�SURMHFWV�LQ�$EXMD��1LJHULD� 7KH�
VWXG\�FRQFOXGHV�WKDW�WKH�LQKHUHQW�EXLOGLQJ�PDWHULDOV�SURFXUHPHQW�ULVNV�LQ�EXLOGLQJ�SURMHFWV�DUH��
LQIODWLRQ�� WKLUG� SDUW\� GHOD\� DQG� GHIDXOW�� XQFHUWDLQ� UHVHDUFK� DQG� GHYHORSPHQW� UHVXOWV��
LQHIIHFWLYHQHVV�RI�DUUDQJHPHQWV��VKRUWDJH�RI�UDZ�PDWHULDOV�DQG�TXDOLW\�H[FHVVLYH�VQDJJLQJ��

7KH�VWXG\�FRQFOXGHV�WKDW�WKH�EXLOGLQJ�PDWHULDOV�SURFXUHPHQW�ULVNV�WKDW�LPSDFW�PRUH�RQ�FRVW��
WLPH�DQG�TXDOLW\�SHUIRUPDQFH�RI�EXLOGLQJ�SURMHFW�DUH��,QIOH[LEOH�GHVLJQ��XQH[SHFWHG�FKDQJHV�LQ
GHPDQG��EDG�GHEW��LQIODWLRQ��TXDOLW\�FRQWURO�DQG�DVVXUDQFH� VHFXULW\��GLIIHULQJ�VLWH�FRQGLWLRQ��
UHVSRQVLYHQHVV�RI�VXSSOLHUV��DQG�TXDOLW\�FRQWURO�DQG�DVVXUDQFH�

%DVHG�RQ�WKLV�FRQFOXVLRQ��LW�FDQ�EH�UHFRPPHQGHG�WKDW�D�FRPSHWHQW�SURFXUHPHQW�RIILFHUV�KDYLQJ�
JRRG� SULFLQJ� DQG� QHJRWLDWLRQ� VNLOOV� EH� DSSRLQWHG� IRU� EXLOGLQJ� PDWHULDO� SURFXUHPHQW� RQ�
FRQVWUXFWLRQ�VLWHV�DQG�WR�DOVR�SUHYHQW�ULVNV�GXH�WR�WLPH��WKH�FRQWUDFWRU�RXJKW�WR�FUHDWH�FRQWUDFW�
SURYLVLRQV�DQG�SURMHFW�SURFHVVHV�WR�FUHDWH�D�FOHDU�H[SHFWDWLRQ�RI�WKH�WHPSRUDO�UHTXLUHPHQWV�IRU�
SODQQLQJ��SURGXFLQJ��DQG�PDQDJLQJ�WKH�SURMHFW�
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5()(5(1&(6

$LELQX��$��$���	 2GH\LQND��+�$����������&RQVWUXFWLRQ�GHOD\V�DQG�WKHLU�FDXVDWLYH�IDFWRUV�LQ�1LJHULD��-RXUQDO�RI�
&RQVWUXFWLRQ�DQG�0DQDJHPHQW������������������

$OUHFN��3�/���	�6HWWOH��5�%����������7KH�6XUYH\�5HVHDUFK�+DQGERRN���QG HGLWLRQ��&KLFDJR��,UZLQ

$PXVDQ��/��0���'RVXQPX��'���	�-RVKXD��2����������&RVW�DQGWLPH�SHUIRUPDQFH�LQIRUPDWLRQ�RI�EXLOGLQJ�SURMHFWV�
LQ�GHYHORSLQJ�HFRQRP\��,QWHUQDWLRQDO�-RXUQDO�RI�0HFKDQLFDO�(QJLQHHULQJ�DQG�7HFKQRORJ\�������������
����

%RVVLQN�� %��� 	� %URXZHUV�� +�� �������� &RQVWUXFWLRQ�:DVWH�� 4XDQWLILFDWLRQ� DQG� 6RXUFH� (YDOXDWLRQ�� -RXUQDO� RI�
&RQVWUXFWLRQ�(QJLQHHULQJ�DQG�0DQDJHPHQW��5HWULHYHG�IURP�KWWS���ZZZ�WXH�QO�HQ�SXEOLFDWLRQ�HS�S�G�HS�
XLG���������

&KDFRQ��1���'RKHUW\��6���+D\DVKL��&���	�*UHHQ��5����������1HZ�PRGHOV�IRU�DGGUHVVLQJ�VXSSO\�FKDLQ�DQG�WUDQVSRUW�
ULVN��5LVN�5HVSRQVH�1HWZRN�

)RUPRVR��&��7���6RLEHOPDQ��/��0���&HVDUH��&��'���	�,VDWWR��(��/���������0DWHULDOV�:DVWH�LQ�%XLOGLQJ�,QGXVWU\��
0DLQ�FDXVHV�DQG�SUHYHQWLRQ��-RXUQDO�RI�&RQVWUXFWLRQ�(QJLQHHULQJ�DQG�0DQDJHPHQW�������������������

*ODVV��-���2VPDQL��0���	�3ULFH��$����������$UFKLWHFW¶V�3HUVSHFWLYH�RQ�&RQVWUXFWLRQ�:DVWH�5HGXFWLRQ�E\�'HVLJQ��
5HWULHYHG�IURP�ZZZ�OLE�SXUGXH�HGX��

*XOJKDQH��$��$���	�.KDQGYH��3��9����������0DQDJHPHQW�IRU�&RQVWUXFWLRQ�0DWHULDOV�DQG�&RQWURO�RI�&RQVWUXFWLRQ�
:DVWH� LQ� &RQVWUXFWLRQ� ,QGXVWU\�� $� 5HYLHZ�� ,QWHUQDWLRQDO� -RXUQDO� RI� (QJLQHHULQJ� 5HVHDUFK� DQG�
$SSOLFDWLRQV�������������

+DUODQG�� &��� %UHQFKOH\�� 5��� 	� 0XOGH�� +�� �������� 5LVN� LQ� VXSSO\� QHWZRUNV��
>,QWHUQHW�KWWSV���ZZZ�UHVHDUFKJDWH�QHW�SXEOLFDWLRQ�����������5LVN�LQ�6XSSO\�1HWZRUN�������������

+DWXVK��=���	�6NLWPRUH��0����������&RQWUDFWRU�VHOHFWLRQ�XVLQJ�PXOWLFULWHULD�XWLOLW\� WKHRU\��$Q�DGGLWLYH�PRGHO��
%XLOGLQJ�DQG�(QYLURQPHQW����������������

+HOELQJ�� (�� ,��� .XVWHUHU�� '�� -��� 	� 6FKPLW]�� 3�� :�� �������� 3XEOLF±SULYDWH� SDUWQHUVKLSV� YHUVXV� WUDGLWLRQDO�
SURFXUHPHQW�� $Q� H[SHULPHQWDO� LQYHVWLJDWLRQ�� -RXUQDO� RI� (FRQRPLF� %HKDYLRXU� 	� 2UJDQL]DWLRQ��
���������������

+R�� :��� =KHQJ�� 7��� <LOGL]�� +��� 	� 7DOOXUL�� 6�� �������� 6XSSO\� FKDLQ� ULVN� PDQDJHPHQW�� D� OLWHUDWXUH� UHYLHZ��
,QWHUQDWLRQDO�-RXUQDO�RI�3URGXFWLRQ�5HVHDUFK�������������±������

,ELURQNH��2��7����������$QDO\VLV�RI�1RQ�([FXVDEOH�'HOD\�)DFWRUV�,QIOXHQFLQJ�&RQWUDFWRUV
�3HUIRUPDQFH�LQ�/DJRV�
6WDWH��1LJHULD��-RXUQDO�RI�&RQVWUXFWLRQ�LQ�'HYHORSLQJ�&RXQWULHV�����������±���

.DVLP��1���/LZDQ��6��5���6KDPVXGGLQ��$���=DLQDO��5���	�&KH�.DPDUXGGLQ��1����������,PSURYLQJ�RQ�VLWH�PDWHULDOV�
WUDFNLQJ� IRU� LQYHQWRU\�PDQDJHPHQW� LQ� FRQVWUXFWLRQ� SURMHFWV�� 3URFHHGLQJ� ,QWHUQDWLRQDO�&RQIHUHQFH� RI�
7HFKQRORJ\�0DQDJHPHQW��%XVLQHVV�DQG�(QWUHSUHQHXUVKLS����������

.K\RPHVK��9��3���	�9\DV��&��0����������&RQVWUXFWLRQ�PDWHULDO�PDQDJHPHQW�RQ�SURMHFW�VLWHV��1DWLRQDO�FRQIHUHQFH�
RQ�UHFHQW�WUHQGV�LQ�HQJLQHHULQJ�DQG�WHFKQRORJ\�

.ROHQNR�� 6�� �������� 6XSSO\� FKDLQ� PDQDJHPHQW�� >,QWHUQHW�KWWSV���ZZZ�FUV�RUJ�VLWHV�GHIDXOW�ILOHV�� FUVILOHV�
LQVWLWXWLRQDO�VWUHQJWKHQLQJ�VXSSO\�FKDLQ�PDQDJHPHQW�������������

/DHUG� 'LVVHUWDWLRQ� �������� 7RWDO� 3RSXODWLRQ� 6DPSOLQJ�� 5HWULHYHG� -XQH� ����� IURP�
KWWS���GLVVHUWDWLRQ�ODHUG�FRP�WRWDO�SRSXODWLRQ�VDPSOLQJ�SKS

0DUWLQGDOH��1����������5LVLQJ ULVNV�LQ�VXSSO\�FKDLQ��>,QWHUQHW�KWWS���ZZZ�VFUOF�FRP�DUWLFOHV��6XSSO\�&KDLQ�5LVN�
0DQDJHPHQW��$�&RPSLODWLRQ�RI�%HVW�3UDFWLFHV��������������

0XHOEURRN����������0DQDJLQJ�ULVN�LQ�YLUWXDO�HQWHUSULVH�QHWZRUNV��LPSOHPHQWLQJ�VXSSO\�FKDLQ�VWUDWHJ\������������
�����

3DWLO��$��5���	�3DWDVNDU��6��9�� ��������$QDO\VLQJ�0DWHULDO�0DQDJHPHQW�7HFKQLTXHV�RQ�&RQVWUXFWLRQ�3URMHFW��
,QWHUQDWLRQDO�-RXUQDO�RI�(QJLQHHULQJ�DQG�,QQRYDWLYH�7HFKQRORJ\��������������
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5DR��6���	�*ROGVE\��7��-����������6XSSO\�&KDLQ�5LVNV��$�5HYLHZ�DQG�7\SRORJ\��7KH�,QWHUQDWLRQDO�-RXUQDO�RI�
/RJLVWLFV�0DQDJHPHQW����������������

3RRQ��&��6���<X��$��7��:���	�-DLOORQ��/����������5HGXFLQJ�EXLOGLQJ�ZDVWH�DW�FRQVWUXFWLRQ�VLWHV�LQ�+RQJ�.RQJ��
&RQVWUXFWLRQ�0DQDJHPHQW�DQG�(FRQRPLFV�������������±�����

5LWFKLH��%���	�%ULQGOH\��&����������6XSSO\�FKDLQ�ULVN�PDQDJHPHQW�DQG�SHUIRUPDQFH��$�JXLGLQJ�IUDPHZRUN�IRU�
IXWXUH�GHYHORSPHQW��,QWHUQDWLRQDO�-RXUQDO�RI�2SHUDWLRQV�DQG�3URGXFWLRQ�0DQDJHPHQW����������������

6DKD��3��0����������$VLD�3DFLILF�6XSSO\�&KDLQ�0DQDJHPHQW��:HDN�/LQNV�LQ�%DQJODGHVK��7KH�(WKLFDO�&RUSRUDWLRQ�
0DJD]LQH��DYDLODEOH�DW��ZZZ�HWKLFDOFRUS�FRP�FRQWHQW��DVS"�&RQWHQW ,'������

6DLGX��,���	�6KDNDQWX��:����������7KH�FRQWULEXWLRQV�RI�FRQVWUXFWLRQ�PDWHULDO�ZDVWH�WR�SURMHFW�FRVW�RYHUUXQV�LQ�
$EXMD��1LJHULD��$FWD�6WUXFWLOLD���������������

6HLIEDUJK\��0����������0HDVXUHPHQW�RI�6XSSO\�5LVN�DQG�'HWHUPLQLQJ�6XSSO\�6WUDWHJ\�����������

6LP�� %��� 	� 3DEDOD�� /�� �������� 5HFRQFHSWXDOL]LQJ� WKH� 'HWHUPLQDQWV� RI� 5LVN� %HKDYLRU�� 7KH� $FDGHP\� RI�
0DQDJHPHQW�5HYLHZ��������>,QWHUQHW�KWWS���ZZZ�MVWRU�RUJ�VWDEOH�������"VHT ���

7HUHVD��3���%ODFNKXUVW��%���	�9HOOD\DSSDQ��&����������$�0RGHO�IRU�,QERXQG�6XSSO\�5LVN�$QDO\VLV�

7XQML�2OD\HQL�� 3�� )�	�2PXK�� ,��2�� �������� 6WUDWHJLHV� IRU� LPSURYLQJ� LQGLJHQRXV� FRQWUDFWRUV¶� SDUWLFLSDWLRQ� LQ�
UHVHDUFK�DQG�GHYHORSPHQW�LQ�1LJHULD��5HWULHYHG�IURP�ZZZ�HSULQWV�FRYHQDQWXQLYHUVLW\�HGX�QJ

8QLWHG�1DWLRQV�3URFXUHPHQW�3UDFWLWLRQHUV�+DQGERRN����������5LVN�0DQDJHPHQW��ULVN�W\SHV�DQG�HIIHFWV� 5HWULHYHG�
IURP�KWWSV���ZZZ�XQJP�RUJ�$UHDV�3XEOLF�SSK�FK��V���KWPO�

=VLGLVLQ�� *��� 	� 6PLWK��0�� ��������0DQDJLQJ� VXSSO\� ULVN� ZLWK� HDUO\ VXSSOLHU� LQYROYHPHQW�� $� FDVH� VWXG\� DQG�
UHVHDUFK�SURSRVLWLRQV��������������


