
%XLOGLQJ�,QGXVWU\�$XWKRULW\

6LJQLILFDQW� 'HVLJQ� DQG� &RQVWUXFWLRQ,VVXHV� DULVLQJ� RXW� RI� D� 5HYLHZ� RI� WKH³6FDUU\�2SHQ�/HWWHU´
1RYHPEHU�����
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³'UDIW��´
%XLOGLQJ�,QGXVWU\�$XWKRULW\

6LJQLILFDQW�'HVLJQ�DQG�&RQVWUXFWLRQ�,VVXHV�DULVLQJRXW�RI�D�5HYLHZ�RI�WKH�³6FDUU\�2SHQ�/HWWHU´
1RYHPEHU�����

6LQFODLU�.QLJKW�0HU]/HYHO�����0D\IDLU�+RXVH���7KH�7HUUDFH32�%R[�������:HOOLQJWRQ�1HZ�=HDODQG7HO� ��������������)D[� ��������������:HE� ZZZ�VNPFRQVXOWLQJ�FRP
&23<5,*+7���7KH�FRQFHSWV�DQG�LQIRUPDWLRQ�FRQWDLQHG�LQ�WKLV�GRFXPHQW�DUH�WKH�SURSHUW\�RI�6LQFODLU
.QLJKW�0HU]�/LPLWHG��8VH�RU�FRS\LQJ�RI�WKLV�GRFXPHQW�LQ�ZKROH�RU�LQ�SDUW�ZLWKRXW�WKH�ZULWWHQ�SHUPLVVLRQ
RI�6LQFODLU�.QLJKW�0HU]�FRQVWLWXWHV�DQ�LQIULQJHPHQW�RI�FRS\ULJKW�
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³'UDIW��´
&RQWHQWV
([HFXWLYH�6XPPDU\����������������������������������������������������������������������������� �
�� ,QWURGXFWLRQ������������������������������������������������������������������������������������ �
�� 6FRSH�RI�WKLV�6WXG\ ����������������������������������������������������������������������� �
�� 0HWKRGRORJ\����������������������������������������������������������������������������������� �

��� *HQHUDO������������������������������������������������������������������������������������������������ $VVHVVPHQW�RI�5LVN ��������������������������������������������������������������������������
�� 6XUYH\�RI�2SLQLRQ�������������������������������������������������������������������������� �

��� ([WHQW�RI�6XUYH\ ���������������������������������������������������������������������������������� *HRJUDSKLFDO�9DULDWLRQV�������������������������������������������������������������������
�� 6LJQLILFDQW�,VVXHV�$ULVLQJ�2XW�RI�WKH�6FDUU\�2SHQ�/HWWHU �������� ��

7DEOH�������5HYLHZ�RI�,VVXHV�5DLVH �����������������������������������������������������������7DEOH������4XDOLWDWLYH�5LVN�$QDO\VLV ����������������������������������������������������������7DEOH������4XDOLWDWLYH�5LVN�$QDO\VLV�0DWUL[������������������������������������������������
�� ,VVXHV�RI�0DMRU�&RQFHUQ ������������������������������������������������������������� ��

��� *HQHUDO����������������������������������������������������������������������������������������������� ,QGXVWU\�$GYDQFHPHQW ������������������������������������������������������������������������ 7KH�3HUIRUPDQFH�RI�3UHFDVW�)ORRULQJ�6\VWHPV��������������������������������
����� *HQHUDO�������������������������������������������������������������������������������������������������� +ROORZ�&RUH������������������������������������������������������������������������������������������� *HRJUDSKLF�9DULDWLRQV�LQ�3HUIRUPDQFH����������������������������������������������� 5HLQIRUFLQJ ��������������������������������������������������������������������������������������
����� &ROG�:RUNHG�:HOGHG�:LUH�0HVK�5HLQIRUFLQJ��������������������������������������� *UDGH����(�5HLQIRUFLQJ���������������������������������������������������������������������� 6OHQGHU�&RQFUHWH�:DOOV ���������������������������������������������������������������������� 'LDSKUDJPV �������������������������������������������������������������������������������������

�� 5HODWLYH�5LVN �������������������������������������������������������������������������������� ��
�� $GGUHVVLQJ�WKH�,VVXHV����������������������������������������������������������������� ��

��� *HQHUDO����������������������������������������������������������������������������������������������� ([LVWLQJ�%XLOGLQJV�������������������������������������������������������������������������������� 1HZ�%XLOGLQJV������������������������������������������������������������������������������������� 'HVLJQ�3KDVH ������������������������������������������������������������������������������������� &RQVWUXFWLRQ�3KDVH �������������������������������������������������������������������������
�� &RQFOXVLRQV ��������������������������������������������������������������������������������� ��
��� 5HFRPPHQGDWLRQV����������������������������������������������������������������������� ��
$SSHQGL[�$����������������������������������������������������������������������������������������� ��

$�� 6XPPDU\�RI�DOO�6LJQLILFDQW�,VVXHV�QRWHG�LQ�WKH�6FDUU\�2SHQ�/HWWHU ��
$SSHQGL[�%����������������������������������������������������������������������������������������� ��

%�� 3UHFDVW�)ORRU�8QLWV�%HDULQJ�'HWDLOV �������������������������������������������������%�� 7DFN�ZHOGHG�FROG�ZRUNHG�ZLUH�PHVK�UHLQIRUFLQJ� �����������������������������
$SSHQGL[�&����������������������������������������������������������������������������������������� ��

&�� 6\VWHPLF�,VVXHV�LGHQWLILHG�LQ�WKH�&RQVXOWDWLRQ�3URFHVV��������������������
&���� /LPLWHG�&RQVWUXFWLRQ�0RQLWRULQJ ������������������������������������������������������
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³'UDIW��´
&���� 6WUXFWXUDO� 'HVLJQHUV� ZLWK� ,QDGHTXDWH� $SSUHFLDWLRQ� RI� 6LWH2SHUDWLRQV ����������������������������������������������������������������������������������������������������&���� 7UDLQLQJ�(GXFDWLRQ�RI�'HVLJQHUV������������������������������������������������������

$SSHQGL[�'����������������������������������������������������������������������������������������� ��
'�� 6SHFLILF�7HFKQLFDO�,VVXHV�UDLVHG�E\�6FDUU\�LQ�6HFWLRQ�9�RI�KLV�2SHQ/HWWHU��'�� (IIHFWLYH�:LGWK�RI�:DOOV�IRU�,Q�3ODQH�6KHDU�'HVLJQ��������������������������'�� (IIHFWLYH� :LGWK� RI� %HDP� IRU� WKH� 6KHDU� 'HVLJQ� RI� 5HLQIRUFHG&RQFUHWH�%HDPV�VXSSRUWLQJ�+ROORZ�&RUH�)ORRU�8QLWV��������������������������������'�� 3UHFDVW�)ORRU�8QLWV�%HDULQJ�RQ�3HULPHWHU�%HDPV����������������������������'�� 7KH�8VH�RI�7DFN�:HOGHG�&ROG�:RUNHG�:LUH�0HVK�5HLQIRUFLQJ� IRU0DMRU� 6HLVPLF� 5HVLVWLQJ� (OHPHQWV� DQG� DV� 6WUXFWXUDO� 5HLQIRUFHPHQW� IRU6XVSHQGHG�6ODEV��DQG�WKH�'DPDJH�WR�5HLQIRUFHPHQW�RQ�6LWH ������������������'�� 9ROFDQLF�$VK�/RDGV�RQ�5RRI������������������������������������������������������������
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³'UDIW��´
'RFXPHQW�6WDWXV
5HY� 'DWH 5HYLHZHG�%\ $SSURYHG�%\ 5HYLVLRQ�'HWDLOV
,VVXH ���1RY������ 7�:�5REHUWVRQ 1�:DGGLQJWRQ

'LVWULEXWLRQ�RI�FRSLHV�
&RS\�1R� 4XDQWLW\ ,VVXHG�7R

���SOXV�SGI %,$

3ULQWHG� ��'HFHPEHU������
/DVW�6DYHG� ���1RYHPEHU������
)LOH�1DPH� *�?'$7$?352-(&7?:EOG?:%�����?:%�����:�����'RF

$XWKRU� $UWKXU�2
/HDU\
3URMHFW�0DQDJHU� $UWKXU�2
/HDU\
1DPH�RI�2UJDQLVDWLRQ� %XLOGLQJ�,QGXVWU\�$XWKRULW\
1DPH�RI�3URMHFW� 6LJQLILFDQW� 'HVLJQ� DQG� &RQVWUXFWLRQ� ,VVXHV� DULVLQJ� RXW� RI� D� 5HYLHZ� RI� WKH�6FDUU\�2SHQ�/HWWHU�1DPH�RI�'RFXPHQW� 6LJQLILFDQW� 'HVLJQ� DQG� &RQVWUXFWLRQ� ,VVXHV� DULVLQJ� RXW� RI� D� 5HYLHZ� RI� WKH�6FDUU\�2SHQ�/HWWHU�'RFXPHQW�9HUVLRQ� ,VVXH�����1RY������
3URMHFW�1XPEHU� :%�����
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³'UDIW��´
([HFXWLYH�6XPPDU\
%DFNJURXQG
,Q� 6HSWHPEHU� ����� -RKQ� 6FDUU\� SUHVHQWHG� DQ� RSHQ� OHWWHU� WR� WKH� ,QVWLWXWLRQ� RI3URIHVVLRQDO� (QJLQHHUV� 1HZ� =HDODQG� �,3(1=�� HQWLWOHG� ³$Q� 2SHQ� /HWWHU� WR� ,3(1=UHJDUGLQJ� WKH� 3DUORXV� 6WDWH� RI� WKH� 6WUXFWXUDO� (QJLQHHULQJ� 3URIHVVLRQ� DQG� WKH&RQVWUXFWLRQ� ,QGXVWU\� LQ� 1HZ� =HDODQG´�� ,Q� 'HFHPEHU� ����� D� UHYLVHG� YHUVLRQ� ZDVSUHVHQWHG� WR� WKH�%XLOGLQJ� ,QGXVWU\�$XWKRULW\� �%,$��� � 6LQFODLU�.QLJKW�0HU]�/WG�� KDVEHHQ�FRPPLVVLRQHG�E\�%,$�WR�UHSRUW�RQ�WKH�6FDUU\�2SHQ�/HWWHU�WR�
q� ,GHQWLI\�WHFKQLFDO�LVVXHV�RI�PDMRU�FRQFHUQ�LQ�UHODWLRQ�WR�WKH�VDIHW\�RI�EXLOGLQJV�
q� &RPPHQW�RQ�SRVVLEOH�LPSOLFDWLRQV�RI�WKHVH�FRQFHUQV�
q� &RPPHQW�RQ�WKH�OLNHO\�H[WHQW�RI�WKH�LVVXHV�RI�PDMRU�FRQFHUQ�
q� 0DNH� UHFRPPHQGDWLRQV� DV� DSSURSULDWH� RQ� WKH� VKRUW�� PHGLXP� DQG� ORQJ�WHUPDFWLRQV�UHTXLUHG�WR�DGGUHVV�WKHVH�FRQFHUQV�
&ULWLFDO�7HFKQLFDO�,VVXHV
7KLV� UHSRUW� LGHQWLILHV� IRXU� WHFKQLFDO� LVVXHV� RI� PDMRU� RU� VLJQLILFDQW� FRQFHUQ� ZKHUHFRQWLQXLQJ�LQYHVWLJDWLRQ�LV�UHTXLUHG��DULVLQJ�RXW�RI�WKH�6FDUU\�2SHQ�/HWWHU���7KHVH�IRXULVVXHV�DUH�
q� 3HUIRUPDQFH�RI�VRPH�SUHFDVW�FRQFUHWH�IORRULQJ�V\VWHPV��SDUWLFXODUO\�KROORZ�FRUHSUHFDVW�V\VWHPV�
q� 8VH�RI�FROG�ZRUNHG�EULWWOH�ZHOGHG�ZLUH�UHLQIRUFLQJ�PHVK�LQ�DUHDV�RI�VWUXFWXUHV�WKDWDUH�UHTXLUHG�WR�EH�GXFWLOH�
q� 6OHQGHU�LQVLWX�DQG�SUHFDVW�FRQFUHWH�ZDOOV�
q� 3HUIRUPDQFH�RI�GLDSKUDJPV�
7KH�IRXU�LVVXHV�DUH�RI�FRQFHUQ�RQO\�LI�WKH�EXLOGLQJ�LQFRUSRUDWLQJ�WKH�LVVXH�LV�VXEMHFWHGWR�D�PDMRU�HDUWKTXDNH��,Q�RWKHU�FLUFXPVWDQFHV�WKHVH�LVVXHV�DUH�YHU\�XQOLNHO\�WR�OHDG�WRLQDGHTXDWH�EXLOGLQJ�SHUIRUPDQFH�
2WKHU�7HFKQLFDO�,VVXHV
7KHUH� DUH� PDQ\� RWKHU� LVVXHV� UDLVHG� LQ� WKH� 6FDUU\� 2SHQ� /HWWHU� ZKLFK� IDOO� LQWR� WZRFDWHJRULHV�
q� 7HFKQLFDO�LVVXHV�WKDW�DUH�QRW�FRQVLGHUHG�RI�PDMRU�FRQFHUQ�
q� ,VVXHV� WKDW� GR� QRW� GLUHFWO\� LQIOXHQFH� WKH� VDIHW\� RI� EXLOGLQJV�� EXW� DUH� PRUH� RI� DV\VWHPLF�QDWXUH�LQ�WKH�SURFHVV�RI�EXLOGLQJ�GHOLYHU\�
5HFRPPHQGDWLRQV
7KH�IRXU�VSHFLILF�LVVXHV�QRWHG�DERYH�DUH�GLVFXVVHG�LQ�WKLV�UHSRUW�DQG�UHFRPPHQGDWLRQVDUH�PDGH�DV�IROORZV�



�

:%������:%�����:�����'2&�������������������������������������,VVXH�����1RYHPEHU����� 3$*(��

³'UDIW��´
q� %,$� LVVXH� D� GLUHFWLYH� WR� WKH� LQGXVWU\�� DQG� SDUWLFXODUO\� FRQVHQWLQJ� DXWKRULWLHV�GUDZLQJ� DWWHQWLRQ� WR� WKH� FRQFHUQV� ZLWK� KROORZ� FRUH� IORRULQJ� V\VWHPV� DQG� FROGZRUNHG�ZHOGHG�ZLUH�UHLQIRUFLQJ�PHVK��DQG�JLYHV�LQWHULP�JXLGHOLQHV�RQ�WKH�XVH�RIWKHVH� V\VWHPV� DQG�PDWHULDOV� LQ� DOO� QHZ� VWUXFWXUHV�� �$� GUDIW� RI� VXFK� JXLGHOLQHV� LVJLYHQ�LQ�$SSHQGL[�%�
q� %,$�FRPPLVVLRQ�IXUWKHU� LQYHVWLJDWLRQ�LQWR�SHUFHLYHG�GHILFLHQFLHV� LQ�*UDGH����(UHLQIRUFLQJ� EDU� ZLWK� D� YLHZ� WR� FRQILUPLQJ� RU� RWKHUZLVH� LWV� DGHTXDF\� IRU� XVH� LQGXFWLOH�VWUXFWXUHV�
q� %,$�VXSSRUWV�DQG�HQFRXUDJHV�H[LVWLQJ�DQG�QHZ�LQYHVWLJDWLRQ�DQG�UHVHDUFK�LQWR�DOOIRXU�LVVXHV�RI�FRQFHUQ�GLVFXVVHG�LQ�6HFWLRQ���RI�WKLV�UHSRUW�
q� %,$�FRQGXFWV�D�VXUYH\�WR�GHWHUPLQH�WKH�H[WHQW�RI�WKH�KROORZ�FRUH�GHILFLHQF\�WKDWPD\�OHDG�WR�EXLOGLQJ�IDLOXUH�LQ�D�PDMRU�HDUWKTXDNH�HYHQW��$�VXUYH\�RI�ORZ��PHGLXPDQG�KLJK�ULVH�EXLOGLQJ�V\VWHPV�FRPPRQ�LQ�YDULRXV�SDUWV�RI�WKH�FRXQWU\�VKRXOG�EHXQGHUWDNHQ��7KH�VXUYH\�VKRXOG�EH�ILUVWO\�RQ�D�VDPSOH�EDVLV��DQG�GHSHQGLQJ�RQ�WKHUHVXOWV��RQ�D�PRUH�H[WHQVLYH�EDVLV�
q� :KHUH�DSSURSULDWH�UHFRPPHQGDWLRQV�LQ�WKH�IRUP�RI�JXLGHOLQHV�RU�DGYLVRU\�QRWHV�WRLQGXVWU\� VKRXOG�EH�FLUFXODWHG� WR�DOHUW� WKHP�RWKHU� LVVXHV� UDLVHG� LQ� WKH�6FDUU\�RSHQOHWWHU��,W�LV�VXJJHVWHG�WKDW�D�ERG\�VXFK�DV�³7KH�6WUXFWXUDO�(QJLQHHULQJ�6RFLHW\´�ZLWKVXSSRUW�IURP�WKH�%,$�ZRXOG�EH�DQ�DSSURSULDWH�RUJDQLVDWLRQ�WR�XQGHUWDNH�WKLV�
�7KHVH�UHFRPPHQGDWLRQV�KDYH�WZR�REMHFWLYHV�
q� 7R�UHGXFH�WR�DQ�DFFHSWDEOH�OHYHO�WKH�OLNHOLKRRG�RI�IDLOXUH�RI�VWUXFWXUHV�FRQVWUXFWHGLQ� WKH� IXWXUH� WKDW�KDYH�DQ\�RI� WKH� LVVXHV�RI�PDMRU�FRQFHUQ� LQFRUSRUDWHG� LQWR� WKHLUGHVLJQ�
q� 7R� UHYLHZ� DQG� WDNH� DFWLRQ� ZKHUH� QHFHVVDU\� RQ� WKH� H[LVWLQJ� VWRFN� RI� EXLOGLQJVLQFRUSRUDWLQJ�WKH�LVVXHV�RI�PDMRU�FRQFHUQ�
7KH�DFWLRQ� LQ� WKH� VHFRQG�REMHFWLYH� LV� VKRZQ� WR�PHULW� QR�KLJKHU�SULRULW\� WKDQ� VLPLODUDFWLRQ�RQ�DQ\�RWKHU�EXLOGLQJV�WKDW�DUH�YXOQHUDEOH�WR�PDMRU�HDUWKTXDNH�VKDNLQJ��
+LVWRULFDOO\�EXLOGLQJV�WKDW�DUH�YHU\�VLPLODU�DQG�KDYH�EHHQ�VXEMHFWHG�WR�WKH�VDPH�PDMRUHDUWKTXDNH� KDYH� VKRZQ� D� ZLGH� UDQJH� RI� GDPDJH�� 7KXV� EXLOGLQJV� WKDW� KDYH� VLPLODUFKDUDFWHULVWLFV� RI� LQDGHTXDWH� SHUIRUPDQFH� LQ� D� PDMRU� HDUWKTXDNH� HYHQW� ZLOO� H[KLELWZLGHVSUHDG�UHVSRQVH�WR�VXFK�DQ�HDUWKTXDNH�UDQJLQJ�IURP�PLQRU�WR�VHULRXV�GDPDJH��RUSRVVLEO\�VWUXFWXUDO�IDLOXUH�
6\VWHPLF�,VVXHV
,W� LV� RXWVLGH� WKH� GLUHFW� VFRSH� IRU� WKLV� UHSRUW� EXW� VRPH� FULWLFDO� V\VWHPLF� LVVXHV� WKDWHPHUJHG�IURP�WKH�SUHSDUDWLRQ�RI�WKLV�UHSRUW�DUH�
q� /LPLWHG�FRQVWUXFWLRQ�PRQLWRULQJ�EHLQJ�SURYLGHG�E\�WKH�VWUXFWXUDO�GHVLJQ HQJLQHHURQ�PDQ\�VLWHV�
�����������������������������������������������������
��$�PDMRU� HDUWKTXDNH� LQ� WKH� FRQWH[W� RI� WKLV� UHSRUW� LV� RQH� WKDW� KDV� DQ� DYHUDJH� SUREDELOLW\� RI
RFFXUULQJ�DW�D�SDUWLFXODU�ORFDWLRQ�HYHU\�����\HDUV��$V�DQ�H[DPSOH��D�PDJQLWXGH�����HDUWKTXDNH
WKDW�ZLOO�EH�JHQHUDWHG�E\�PRYHPHQW�RQ�WKH�VRXWKHUQ�VHFWRU�RI�WKH�:HOOLQJWRQ�IDXOW�LV�HTXLYDOHQW
WR�WKH�PDMRU�HDUWKTXDNH�IRU�:HOOLQJWRQ
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³'UDIW��´
q� 6WUXFWXUDO�GHVLJQHUV�ZLWK�LQDGHTXDWH�DSSUHFLDWLRQ�RI�VLWH�RSHUDWLRQV
q� 7KH�QHHG�IRU�LPSURYHG�WUDLQLQJ�DQG�SUDFWLFDO�HGXFDWLRQ�RI�GHVLJQHUV
,W�LV�XQGHUVWRRG�WKDW�WKHVH�LVVXHV�DUH�EHLQJ�DGGUHVVHG�WKURXJK�D�VSHFLDO�WDVN�IRUFH�VHWXS�E\�WKH�,QVWLWXWLRQ�RI�3URIHVVLRQDO�(QJLQHHUV�1HZ�=HDODQG��,3(1=��
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³'UDIW��´
��� ,QWURGXFWLRQ
$ERXW� 6HSWHPEHU� ����� -RKQ� 6FDUU\� SUHVHQWHG� DQ� RSHQ� OHWWHU� WR� WKH� ,QVWLWXWLRQ� RI3URIHVVLRQDO� (QJLQHHUV� 1HZ� =HDODQG� �,3(1=�� HQWLWOHG� ³$Q� 2SHQ� /HWWHU� WR� ,3(1=UHJDUGLQJ� WKH� 3DUORXV� 6WDWH� RI� WKH� 6WUXFWXUDO� (QJLQHHULQJ� 3URIHVVLRQ� DQG� WKH&RQVWUXFWLRQ� ,QGXVWU\� LQ�1HZ�=HDODQG´�� �7KHUH�ZHUH� VRPH�PLQRU� UHYLVLRQV�PDGH� WRWKLV� RSHQ� OHWWHU� LQ� 'HFHPEHU� ������ � 7KH� UHYLVHG� RSHQ� OHWWHU� ZDV� VXEPLWWHG� WR� WKH%XLOGLQJ�,QGXVWU\�$XWKRULW\��%,$��DERXW�WKDW�WLPH�
,Q� UHVSRQVH� WR� WKH�6FDUU\�2SHQ�/HWWHU� WKH�%,$� FRPPLVVLRQHG�6LQFODLU�.QLJKW�0HU]/LPLWHG��6.0��WR�UHSRUW�RQ�WHFKQLFDO�LVVXHV�UDLVHG��$W�WKH�VDPH�WLPH�,3(1=�VHW�XS�D7DVN� &RPPLWWHH� WR� LQYHVWLJDWH� DQG� UHSRUW� RQ� LVVXHV� UDLVHG� E\� 6FDUU\� LQFOXGLQJV\VWHPLF� LVVXHV� UHODWHG� WR� VWUXFWXUDO� HQJLQHHULQJ� SUDFWLFH�� DQG� UHODWHG� WRSLFV�� ,W� LVXQGHUVWRRG�WKDW�WKLV�UHSRUW�LV�LQ�LWV�ILQDO�VWDJHV�RI�SUHSDUDWLRQ�
$V�UHTXLUHG�E\�%,$�WKH�6.0�UHSRUW�LV�UHVWULFWHG�WR�DGGUHVVLQJ�WHFKQLFDO�LVVXHV�VR�DV�WRFRPSOHPHQW�WKH�,3(1=�ZRUN��(YHQ�VR�D�³6XPPDU\�RI�DOO�6LJQLILFDQW�,VVXHV�1RWHG�LQWKH� 6FDUU\� 2SHQ� /HWWHU´� DV� GLVWLOOHG� IURP� WKH� UHYLHZ� RI� WKH� 6FDUU\� 2SHQ� /HWWHUUHTXLUHG�WR�SUHSDUH�WKLV�UHSRUW��LV�DWWDFKHG�DV�$SSHQGL[�$�
%DVHG�RQ�WKH�6FRSH�VHW�GRZQ�E\�%,$�WKLV�UHSRUW�
q� ,GHQWLILHV�LVVXHV�HPHUJLQJ�IURP�WKH�UHYLHZ�RI�WKH�6FDUU\�2SHQ�/HWWHU� WKDW�DUH��RUFRXOG�EH��RI�PDMRU�FRQFHUQ�LQ�UHODWLRQ�WR�WKH�VDIHW\�RI�EXLOGLQJV�DV�EXLOW�
q� &RPPHQWV�RQ�SRVVLEOH�LPSOLFDWLRQV�RI�WKRVH�FRQFHUQV�LQ�UHODWLRQ�WR�WKH�VDIHW\�RIEXLOGLQJ�VWUXFWXUHV�RU�SDUWV�WKHUHRI�
q� &RPPHQWV�RQ�WKH�OLNHO\�H[WHQW�RI�DQ\�PDMRU�FRQFHUQV�
q� 5HFRPPHQGV�DFWLRQV�

�� 6KRUW�� PHGLXP�� RU� ORQJ�WHUP�� ZKLFK� DUH� QHHGHG� WR� DGGUHVV� WKH� PDMRUFRQFHUQV�IRU�ERWK�H[LVWLQJ�EXLOGLQJV�DQG�QHZ�EXLOGLQJV�
�� ,PPHGLDWH� VWHSV� RU� DFWLRQV� WKH� %,$� VKRXOG� WDNH� WR� DGGUHVV� WKH� PDMRU

FRQFHUQV�
7KH�DXWKRU�KDV�FRQGXFWHG�D�VXUYH\�RI�RSLQLRQ�RI�VRPH����SHRSOH�IURP�YDULRXV�VHFWRUVRI�WKH�EXLOGLQJ�LQGXVWU\�
q� 6WUXFWXUDO� GHVLJQHUV� IURP� FRQVXOWDQW� DQG� DFDGHPLF� EDFNJURXQGV� FRYHULQJ� WKHUHJLRQV�RI�$XFNODQG��:HOOLQJWRQ�DQG�&KULVWFKXUFK
q� 7HUULWRULDO�$XWKRULW\�EXLOGLQJ�FRQVHQW�VWUXFWXUDO�UHYLHZHUV�FRYHULQJ�$XFNODQG�DQG:HOOLQJWRQ�
q� %XLOGLQJ�&RQWUDFWRUV� FRYHULQJ�$XFNODQG� DQG�:HOOLQJWRQ�� DOWKRXJK� WZR� RI� WKRVHVXUYH\HG�KDYH�QDWLRQDO�FRYHUDJH�
7KH� VXUYH\� KDV� EHHQ� LQIRUPDO� LQDVPXFK� DV� WKHUH� ZDV� QR� IRUPDO� TXHVWLRQQDLUHIROORZHG��EXW� UHOHYDQW� LWHPV� IURP� WKH�6FDUU\�2SHQ�/HWWHU�ZHUH� GLVFXVVHG�ZKHUH� WKHSDUWLFLSDQW�KDG�DSSURSULDWH�NQRZOHGJH���7KH�UHVXOWV�RI�WKH�VXUYH\�DUH�QRW�UHSURGXFHG
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³'UDIW��´
LQGLYLGXDOO\�LQ�WKLV�UHSRUW��EXW�UDWKHU�DV�D�PDMRULW\�YLHZ�RI�WKH�YDULRXV�YLHZV�KHOG�E\WKRVH�VXUYH\HG�
$Q� LPSRUWDQW� DVSHFW� RI� WKH� GLVFXVVLRQV� ZLWK� WKH� VWUXFWXUDO� GHVLJQHUV� ZDV� WKHDVVHVVPHQW�RI�WKH�SRVVLEOH�LPSOLFDWLRQV�RI�³IDLOXUH´�RI�FRPSRQHQWV�DQG�WKH�OLNHOLKRRG�RU�RWKHUZLVH��RI�WKHVH�IDLOXUHV�OHDGLQJ�WR�EXLOGLQJ�FROODSVH�
7KLV�UHSRUW�DGGUHVVHV�WKH�LVVXHV�LQ�UHODWLRQ�WR�H[LVWLQJ�EXLOGLQJV�DQG�QHZ�EXLOGLQJV�
&RQFOXVLRQV�DQG�UHFRPPHQGDWLRQV�DUH�GUDZQ�IURP�WKH�VWXG\�DQG�SUHVHQWHG�DW�WKH�HQGRI�WKLV�UHSRUW�
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³'UDIW��´
��� 6FRSH�RI�WKLV�6WXG\
7KH�6FDUU\�2SHQ�/HWWHU�LGHQWLILHV�D�UDQJH�RI�LVVXHV�WKDW�KH�FODLPV�WR�EH�FRQWULEXWLQJ�WRWKH�SHUFHLYHG�SRRU�VWDWH�RI�WKH�VWUXFWXUDO�HQJLQHHULQJ�SURIHVVLRQ���0DQ\�RI�WKH�LVVXHVDUH� QRQ�WHFKQLFDO� LQ� QDWXUH�� $OWKRXJK� WKH� QRQ�WHFKQLFDO� LVVXHV� PD\� KDYH� YHU\VLJQLILFDQW� LQGLUHFW� FRQWULEXWLRQ� WR� EXLOGLQJ� VDIHW\�� LW� LV� QRW�ZLWKLQ� WKH� VFRSH� RI� WKLVUHSRUW� WR�SXUVXH� WKHP��7KH� ,3(1=�7DVN�&RPPLWWHH�KDV� DGGUHVVHG� WKH�QRQ�WHFKQLFDOLVVXHV��7KHLU�UHSRUW�LV�VKRUWO\�WR�EH�SXEOLVKHG�
7KH�VFRSH�RI�WKLV�UHSRUW�LV�OLPLWHG�WR�WKRVH�LVVXHV�LQ�WKH�6FDUU\�2SHQ�/HWWHU�WKDW��DIWHUFRQVXOWDWLRQ�ZLWK�%,$��ZHUH�FRQVLGHUHG�ZRUWK\�RI�IXUWKHU�LQYHVWLJDWLRQ�DV�WR�ZKHWKHUWKH\�PD\�FRQWULEXWH�GLUHFWO\�WR�EXLOGLQJ�VDIHW\�LQDVPXFK�DV�WKH\�PD\�EH�GHILFLHQFLHVLQ�GHVLJQ�DQG�RU�FRQVWUXFWLRQ�SUDFWLFHV���7KH�LVVXHV�EHLQJ�DGGUHVVHG�DUH�VSHFLILFDOO\�
q� 'HILFLHQFLHV�LQ�UHLQIRUFHG�FRQFUHWH�GHVLJQ�SUDFWLFH���5HI��$SSHQGL[�$��LWHP���IRU�DGHWDLOHG�EUHDNGRZQ�
q� 'HILFLHQFLHV� LQ� VWHHO� GHVLJQ� SUDFWLFH�� �5HI�� $SSHQGL[� $�� LWHP� �� IRU� D� GHWDLOHGEUHDNGRZQ�
q� 3UHFDVW� FRQFUHWH� QRW� FRYHUHG� DGHTXDWHO\� LQ� 1=6� ����� �7KH� &RQFUHWH� 'HVLJQ6WDQGDUG��
q� ,PSOLFDWLRQV�RI�WKH�SRRU�SHUIRUPDQFH�RI�SUHFDVW�FRQFUHWH�EXLOGLQJV�LQ�&DOLIRUQLD�
q� 'HVLJQLQJ�DQG�FRQVWUXFWLQJ�XQXVXDO�IRUPV�RI�FRQVWUXFWLRQ�EHIRUH�WHVWLQJ�
q� 3UHFDVW�KROORZ�FRUH�HQG�VHDWLQJ�EULWWOH�WRSSLQJ�UHLQIRUFLQJ�FRQFHUQV�
q� 7KH�XQDFFHSWDEOH�FRQVWUXFWLRQ�SUDFWLFH�RI�PXOWLSOH�UHEHQGLQJ�RI�UHLQIRUFLQJ�EDUV�
q� ,QDELOLW\�WR�IRUP�SURSHU�VWUXFWXUDO�FRQFHSWV�DQG�ORDG�SDWKV�E\�GHVLJQHUV�
q� )LYH�VSHFLILF�WHFKQLFDO�LVVXHV�QRWHG�LQ�6HFWLRQ�9�RI�WKH�6FDUU\�2SHQ�/HWWHU���5HI�$SSHQGL[�$�IRU�WKH�ILYH�LVVXHV�
q� 3UHFDVW�IORRU�V\VWHPV�ORDGLQJ�RQH�VLGH�RI�D�EHDP�SURGXFLQJ�HTXLOLEULXP�WRUVLRQ�
'XULQJ� FRQVXOWDWLRQ� ZLWK� LQWHUHVWHG� SDUWLHV� LQ� WKH� EXLOGLQJ� LQGXVWU\� VRPH� V\VWHPLFLVVXHV�ZHUH� LGHQWLILHG� DV� FRQWULEXWLQJ� WR� VRPH� RI� WKH� SHUFHLYHG� VKRUWFRPLQJV� LQ� WKHEXLOGLQJ� SURFHVV�� 6RPH� RI� WKHVH� LVVXHV� DUH� GLVFXVVHG� EULHIO\� LQ� WKLV� UHSRUW� DOWKRXJKWKH\�DUH�QRW�VWULFWO\�RI�D�WHFKQLFDO�QDWXUH�DQG�WKXV�ZLOO�EH�FRYHUHG�LQ�WKH�,3(1=�7DVN&RPPLWWHH�UHSRUW��6HOHFWHG�LVVXHV�DUH�FROOHFWHG�WRJHWKHU�IRU�UHIHUHQFH�LQ�$SSHQGL[�&RI�WKLV�UHSRUW�
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:%������:%�����:�����'2&�������������������������������������,VVXH�����1RYHPEHU����� 3$*(��

³'UDIW��´
��� 0HWKRGRORJ\
���� *HQHUDO
7KH�PHWKRGRORJ\�XVHG�WR�UHVHDUFK�WKLV�UHSRUW�DQG�WR�DUULYH�DW�WKH�UHSRUW�FRQFOXVLRQV�LVDV�IROORZV�
q� 5HYLHZ�WKH�6FDUU\�2SHQ�/HWWHU�
q� 6HOHFW�ZLWK�WKH�DVVLVWDQFH�RI�WKH�%XLOGLQJ�,QGXVWU\�$XWKRULW\�3URMHFW�0DQDJHU�WKHLVVXHV� WR� EH� DGGUHVVHG� LQ� WKLV� UHSRUW�� � 7KH� FRPSOHWH� OLVW� RI� VLJQLILFDQW� LVVXHVLGHQWLILHG�LQ�WKH�6FDUU\�2SHQ�/HWWHU�KDV�EHHQ�LWHPLVHG�LQ�$SSHQGL[�$�RI�WKLV�UHSRUW�
q� 6XUYH\� WKH� RSLQLRQ� RI� D� FURVV� VHFWLRQ� RI� VHQLRU� SUDFWLVLQJ� VWUXFWXUDO� GHVLJQHQJLQHHUV� DQG� DFDGHPLFV�� VWUXFWXUDO� UHYLHZHUV� RI� EXLOGLQJ� FRQVHQWLQJ� DXWKRULWLHV�DQG�EXLOGLQJ�FRQWUDFWRUV�DERXW�WKH�LVVXHV�UDLVHG�LQ�WKH�6FDUU\�2SHQ�/HWWHU��DQG�IURPWKLV�VXUYH\�LGHQWLI\�WKH�LVVXHV�RI�PDMRU�FRQFHUQ�
q� 5HSRUW�LQ�WDEXODU�IRUP�RQ�DOO�WKH�VLJQLILFDQW�LVVXHV�FRYHUHG�LQ�WKLV�UHSRUW�
q� 5HSRUW�LQ�PRUH�GHWDLO�RQ�WKH�LVVXHV�RI�PDMRU�FRQFHUQ�
q� 'LVWLO� RSLQLRQ� IURP� WKH� VXUYH\HG� GHVLJQ� HQJLQHHUV�� DFDGHPLFV�� UHYLHZHUV�� DQGFRQWUDFWRUV�RQ�WKH�LVVXHV�RI�PDMRU�FRQFHUQ�WR�XQGHUVWDQG�WKH�SRVVLEOH�LPSOLFDWLRQVRI� WKHVH� LVVXHV� DQG� WKH� H[WHQW� WKHVH� LVVXHV� PD\� EH� SUHVHQW� LQ� WKH� UHFHQWO\FRQVWUXFWHG�EXLOGLQJ�VWRFN�
q� )RUPXODWH� D� UHFRPPHQGHG� FRXUVH� RI� DFWLRQ� IRU� %,$� WR� GHDO� ZLWK� WKH� LVVXHV� RIPDMRU�FRQFHUQ�LQ�WKH�VKRUW��PHGLXP�DQG�ORQJ�WHUP�FDVHV�
%HFDXVH� RI� WKH� QDWXUH� RI� WKH� VXUYH\� RI� GHVLJQHUV�� DFDGHPLFV�� UHYLHZHUV� DQGFRQWUDFWRUV�� DQG� WKH� YDULDWLRQV� LQ� RSLQLRQV� KHOG�� WKLV� UHSRUW� LV� D� GLVWLOODWLRQ� RI� WKHVHRSLQLRQV�WR�ZKDW�PD\�EH�FRQVLGHUHG�D�PDMRULW\�YLHZ�
7KLV� UHSRUW� KDV� EHHQ� SHHU� UHYLHZHG� LQ� LWV� GUDIW� IRUP� E\� D� VPDOO� JURXS� RI� VHQLRUVWUXFWXUDO�GHVLJQHUV���:KHUH�FRQVLGHUHG�DSSURSULDWH�WKH�FRQWHQW�DQG�RU�PHWKRGRORJ\�RIWKH�GUDIW�UHSRUW�KDV�EHHQ�PRGLILHG�WR�LQFRUSRUDWH�WKH�YLHZV�RI�WKH�SHHU�UHYLHZHUV�

���� $VVHVVPHQW�RI�5LVN
,Q�WKH�DVVHVVPHQW�RI�WKH�ULVN�DVVRFLDWHG�ZLWK�HDFK�LVVXH�LWHPLVHG�LQ�WDEOH������WKH�ULVNDQDO\VLV�KDV�EHHQ�FDUULHG�RXW�DORQJ� WKH� OLQHV�RI�$SSHQGL[�(�RI�$6�1=6�����������³5LVN� 0DQDJHPHQW´�� (DFK� LVVXH� KDV� EHHQ� DVVHVVHG� RQ� KRZ� ZLGHVSUHDG� WKH� LVVXH�GHILFLHQF\�� RFFXUV� LQ� UHFHQWO\� FRQVWUXFWHG� EXLOGLQJV�� DQG� WKH� FRQVHTXHQFH� RI� WKDWGHILFLHQF\� EHLQJ� LQFRUSRUDWHG� LQ� WKH� FRQVWUXFWLRQ�� 7KHVH� WZR� DVVHVVPHQWV� DUH� WKHQFRPELQHG�WR�SURYLGH�D�PHDVXUH�RI�ULVN�DVVRFLDWHG�ZLWK�HDFK�LVVXH��7KH�ULVN�DVVHVVPHQWPHWKRGRORJ\�LV�GHVFULEHG�LQ�6HFWLRQ���RI�WKLV�UHSRUW�
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³'UDIW��´
��� 6XUYH\�RI�2SLQLRQ
���� ([WHQW�RI�6XUYH\
7KH�DXWKRU�LQWHUYLHZHG�VHYHUDO�VWUXFWXUDO�HQJLQHHUV�SUDFWLVLQJ�LQ�WKH�ILHOG�RI�GHVLJQ�RIFRPPHUFLDO� EXLOGLQJV�� DQG� DFDGHPLFV� ZLWK� DQ� H[SHUWLVH� LQ� FRQFUHWH� GHVLJQ� DQGFRQVWUXFWLRQ� LQ� DQ�DWWHPSW� WR�JDXJH� WKH� LQGXVWU\¶V� FRQVLGHUHG� UHVSRQVH� WR� WKH� LVVXHVUDLVHG� LQ� WKH� 6FDUU\� 2SHQ� /HWWHU�� 7KRVH� GHVLJQHUV� LQWHUYLHZHG� SUDFWLVH� LQ&KULVWFKXUFK�� :HOOLQJWRQ�� DQG� $XFNODQG� DOWKRXJK� PRVW� DOVR� SUDFWLVH� RXWVLGH� WKHVHJHRJUDSKLF�OLPLWV�
6HQLRU� VWUXFWXUDO� HQJLQHHUV� DVVRFLDWHG� ZLWK� RU� DFWLQJ� IRU� 7HUULWRULDO� $XWKRULW\� �7$�EXLOGLQJ�FRQVHQW�GHSDUWPHQWV�KDYH�EHHQ�VXUYH\HG��7KUHH�7$¶V�IURP�WKH�$XFNODQG�DQG:HOOLQJWRQ�DUHDV�ZHUH�FKRVHQ�IRU�WKLV�VDPSOH�VXUYH\��$V�VRPH�RI�WKHVH�7$¶V�FRQWUDFWWKHLU�VWUXFWXUDO�DVVHVVPHQWV�RXW�WR�FRQVXOWDQWV�WKH�VDPSOH�JLYHV�D�EURDGHU�SHUVSHFWLYHRI�WKH�GHVLJQHUV�YLHZV�DV�ZHOO�
6HOHFWHG� EXLOGLQJ� FRQWUDFWRUV� KDYH� DOVR� EHHQ� VXUYH\HG�� 7ZR�ZLWK� QDWLRQDO� FRYHUDJHDQG� D� PHGLXP� VL]HG� $XFNODQG� FRQWUDFWRU� ZHUH� WKRVH� FKRVHQ� IRU� WKH� VXUYH\� LQ� DQDWWHPSW� WR�JHW� JRRG�FRYHUDJH�RI�ZKDW� LV� D� YHU\�GLIIXVHG� ILHOG� RI� H[SHULHQFH��PDUNHWVHFWRU�W\SH��DQG�JHRJUDSKLF�UHSUHVHQWDWLRQ�
0RVW� RI� WKH� LQWHUYLHZV� ZHUH� FRQGXFWHG� LQ� SHUVRQ�� 7KHUH� ZDV� QR� IRUPDO� DJHQGD� RUTXHVWLRQQDLUH�IRU�WKH�LQWHUYLHZ�EXW�UDWKHU�HDFK�LQWHUYLHZ�WRRN�D�YDULHG�IRUP�GHSHQGLQJRQ�ZKHWKHU� WKH� SHUVRQ�ZDV� DQ� DFDGHPLF�� D� SUDFWLVLQJ� FRQVXOWDQW�� D� EXLOGLQJ� FRQVHQWUHYLHZHU�RU�D�FRQWUDFWRU�
,W� LV�FRQVLGHUHG�WKDW� WKRVH�LQWHUYLHZHG�JDYH�D�UHDVRQDEOH�FURVV�VHFWLRQ�RI�JHRJUDSKLFRSLQLRQ��$OO�WKRVH�PHQWLRQHG�DV�GHVLJQHUV�KDYH�H[WHQVLYH�H[SHULHQFH�LQ�WKH�VWUXFWXUDOGHVLJQ��GRFXPHQWDWLRQ�DQG�FRQVWUXFWLRQ�PRQLWRULQJ�RI�FRPPHUFLDO�EXLOGLQJV�
$�OLVW�RI�WKRVH�LQWHUYLHZHG�ZLWK�WKHLU�DIILOLDWLRQV�IROORZV�
'HVLJQHUV�
q� %DUU\� 5DPVD\� �0DQDJLQJ� 'LUHFWRU�� 3RZHOO� )HQZLFN� &RQVXOWDQWV� /WG��&KULVWFKXUFK��
q� -DVRQ�0LOEXUQ��'LUHFWRU�DQG�:HOOLQJWRQ�0DQDJHU��+ROPHV�&RQVXOWLQJ�*URXS�/WG��:HOOLQJWRQ��
q� *HRII�6LGZHOO��6HQLRU�$VVRFLDWH��&RQQHOO�0RWW�0DF'RQDOG��:HOOLQJWRQ��
q� /HQ� 0F6DYHQH\� �0DUNHW� 'HYHORSPHQW� (QJLQHHU�� *ROGHQ� %D\� &HPHQW� DQG6WUHVVFUHWH��$XFNODQG��
q� 'DYLG� %UDGVKDZ� �6WUXFWXUDO� 'HSDUWPHQW� 0DQDJHU�� 6LQFODLU� .QLJKW� 0HU]� /WG��$XFNODQG��
q� $QGUHZ�6LPSVRQ��3URMHFW�0DQDJHU��0HULWHF�/WG���$XFNODQG��
q� 0XUUD\� -DFREV� �0DQDJLQJ�'LUHFWRU��0XUUD\� -DFREV�/WG���$XFNODQG�� DQG�$VKOH\6PLWK��6HQLRU�$VVRFLDWH��0XUUD\�-DFREV�/WG��
q� 6WXDUW�*HRUJH��'LUHFWRU��%XOOHU�*HRUJH�(QJLQHHUV�/WG���$XFNODQG��
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³'UDIW��´
q� 9LFWRU�/DP��$VVRFLDWH��&RQQHOO�0RWW�0DF'RQDOG��$XFNODQG���1RWH� WKDW� 9LFWRU� /DP� ZDV� XQWLO� UHFHQWO\� DQ� HPSOR\HH� RI� 6WHSKHQ� 0LWFKHOO&RQVXOWLQJ�(QJLQHHUV�LQ�$XFNODQG�ZKR�VSHFLDOLVH�LQ�KLJKULVH�EXLOGLQJV�
q� 5LFKDUG�%XLOW� �7HFKQLFDO�'LUHFWRU�&RPPHUFLDO� 6WUXFWXUHV�� %HFD� &DUWHU�+ROOLQJVDQG�)HUQHU�/WG��$XFNODQG�
$FDGHPLFV�
q� 3URIHVVRU�-RKQ�0DQGHU��8QLYHUVLW\�RI�&DQWHUEXU\�&KDLU�RI�6WUXFWXUDO�(QJLQHHULQJ�
q� 'U�� -DVRQ� ,QJKDP� �6HQLRU� /HFWXUHU� LQ� 6WUXFWXUDO� (QJLQHHULQJ�� 8QLYHUVLW\� RI$XFNODQG��
q� 3URIHVVRU�'HV�%XOO��+ROPHV�&RQVXOWLQJ�*URXS��&KULVWFKXUFK��DQG�+ROFLP�$GMXQFW3URIHVVRU�LQ�&RQFUHWH�'HVLJQ�DW�WKH�8QLYHUVLW\�RI�&DQWHUEXU\��
�'HV�%XOO� DQG� -RKQ�0DQGHU� DUH� WKH� VXSHUYLVRUV� RI� WKH� -HII�0DWWKHZV� 3K'� UHVHDUFKSURMHFW�WKDW�LV�WKH�VXEMHFW�RI�6HFWLRQ�2PHJD�RI�WKH�6FDUU\�2SHQ�/HWWHU��
7HUULWRULDO�$XWKRULW\�VWUXFWXUDO�UHYLHZHUV�
q� ,DQ� *DUUHWW� �$VVRFLDWH�� 6SHQFHU� +ROPHV� /WG�� :HOOLQJWRQ�� DFWLQJ� DV� EXLOGLQJFRQVHQW� VWUXFWXUDO� HQJLQHHULQJ� UHYLHZHU� IRU� :HOOLQJWRQ� &LW\� &RXQFLO��� &ODLUH6WHYHQV� �7HDP� /HDGHU��� .DWKDULQH� :KHHOHU� �6HFWLRQ� /HDGHU��� �ERWK� RI(QYLURQPHQWDO� &RQWURO� %XVLQHVV� 8QLW�� %XLOGLQJ� 3HUPLVVLRQV�� :HOOLQJWRQ� &LW\&RXQFLO��
q� /LDQ� /LQJ� �6WUXFWXUDO� 0DQDJHU�� *+'�� 0DQXNDX�� DFWLQJ� DV� EXLOGLQJ� FRQVHQWVWUXFWXUDO�HQJLQHHULQJ�UHYLHZHU�IRU�0DQXNDX�&LW\�&RXQFLO��
q� +XJK�0F1DXJKWRQ� �&LW\�'HVLJQ��6HQLRU�3URMHFW�(QJLQHHU� ±�6WUXFWXUDO� 6HUYLFHV�$XFNODQG� &LW\� &RXQFLO� /$7(��� �7KLV� /$7(� GRHV� QRW� SURFHVV� WKH� GD\� WR� GD\DSSOLFDWLRQV�EXW�KDV�WKH�PDMRU�DSSOLFDWLRQV�UHIHUUHG�RQ�WR�LW�E\�WKH�$&&�FRQVHQWLQJGHSDUWPHQW��
%XLOGLQJ�&RQWUDFWRUV�
q� )OHWFKHU�&RQVWUXFWLRQ�DQG�6WUHVVFUHWH��%RE�+DOO��5HJLRQDO�0DQDJHU��:HOOLQJWRQ��1LFN� &DWHU� �0DMRU� 3URMHFWV� 0DQDJHU�� :HOOLQJWRQ��� 'DYH� :KLWH� �5HJLRQDO(QJLQHHU��:HOOLQJWRQ���'DYH�*LOPRXU� �&RQVWUXFWLRQ�6XSHULQWHQGHQW��:HOOLQJWRQ��'DYLG� +XQWHU� �&RQVWUXFWLRQ� 0DQDJHU�� $XFNODQG��� 5REHUW� *LEEHV� �*HQHUDO0DQDJHU��6WUHVVFUHWH��$XFNODQG���.HLWK�1RUJDWH� �0DQDJHU��3URIHVVLRQDO�6HUYLFHV�6WUHVVFUHWH��$XFNODQG��
q� *LEVRQ�2¶&RQQRU� RI�$XFNODQG��'RQ� 6DYDJH� �&RQVWUXFWLRQ�0DQDJHU��� DQG� -RKQ3\H��6LWH�0DQDJHU��
q� 0DLQ]HDO� &RQVWUXFWLRQ�� 0DUWLQ� )DKH\� �&RQVWUXFWLRQ� 0DQDJHU��� DQG� -RKQ� +HPL�&RQWUDFWV�0DQDJHU���ERWK�RI�$XFNODQG
/HQ�0F6DYHQH\� LV� LQFOXGHG� LQ� WKH� GHVLJQHU¶V� FDWHJRU\� DV� KH� LV� LQYROYHG� LQ� SURGXFWGHYHORSPHQW�DQG�GHVLJQ�



�

:%������:%�����:�����'2&�������������������������������������,VVXH�����1RYHPEHU����� 3$*(���

³'UDIW��´
���� *HRJUDSKLFDO�9DULDWLRQV
,W� LV�FRQVLGHUHG� WKDW� WKH� UDQJH�RI�RSLQLRQV�REWDLQHG� IURP� WKRVH� VXUYH\HG�ZLOO� JLYH� DUHDVRQDEOH� UDQJH� RI� YLHZV� JHRJUDSKLFDOO\�� 6FDUU\� SUDFWLVHV� SUHGRPLQDQWO\� LQ� WKH$XFNODQG�DUHD�DQG�LW�ZRXOG�DSSHDU�IURP�KLV�RSHQ�OHWWHU�WKDW�WKH�VSHFLILF�SURMHFWV�WKDWKH�GLVFXVVHV�DUH�DOO� LQ� WKH�$XFNODQG�DUHD�� �7KLV�GRHV�QRW�H[FOXGH�WKH�SRVVLELOLW\� WKDWWKH� LVVXHV� WKDW� KH� UDLVHV� RFFXU� LQ� RWKHU� DUHDV�� KHQFH� GLVFXVVLRQV� ZLWK� SDUWLHV� IURP:HOOLQJWRQ�DQG�&KULVWFKXUFK�
,W� LV�DSSDUHQW�WKDW�WKH�XQGHUO\LQJ�LVVXHV�WKDW�ZLOO�EH�VKRZQ�LQ�VXEVHTXHQW�VHFWLRQV�RIWKLV� UHSRUW� WR� EH� RI�PDMRU� FRQFHUQ� RFFXU� LQ� DOO� WKUHH� DUHDV��7KXV� LW� LV� UHDVRQDEOH� WRDVVXPH�WKDW�WKH\�DUH�QDWLRQ�ZLGH���7KHUH�ZLOO�EH�VRPH�OLPLWDWLRQV�RQ�WKH�JHRJUDSKLFDOVSUHDG� GHSHQGLQJ� RQ�� IRU� H[DPSOH�� ZKHWKHU� KROORZ� FRUH� SUHFDVW� IORRU� V\VWHPV� DUHPDQXIDFWXUHG�LQ�WKH�YLFLQLW\���+ROORZ�FRUH�LV�QRW�PDQXIDFWXUHG�VRXWK�RI�&KULVWFKXUFKDQG�KHQFH�LW�LV�QRW�XVHG�H[WHQVLYHO\�LQ�WKH�ORZHU�6RXWK�,VODQG��$QRWKHU�H[DPSOH�LV�WKHGLIIHULQJ�GHWDLOV�XVHG�DW� WKH�EDVH�RI�SUHFDVW�FRQFUHWH�ZDOO�SDQHOV� WKDW� DUH�SHFXOLDU� WRVSHFLILF�UHJLRQV�DQG�ZLOO�LQIOXHQFH�WKH�SDQHO�UHVSRQVH�GLIIHUHQWO\�
6HYHUDO�LVVXHV�EURXJKW�XS�LQ�WKH�6FDUU\�2SHQ�/HWWHU�DSSHDU�WR�EH�SHFXOLDU�WR�$XFNODQG�EXW�LQ�JHQHUDO�WKHVH�LVVXHV�DUH�RI�PLQRU�LPSRUWDQFH�
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³'UDIW��´
��� 6LJQLILFDQW�,VVXHV�$ULVLQJ�2XW�RI�WKH6FDUU\�2SHQ�/HWWHU
6FDUU\� LGHQWLILHV� PDQ\� LVVXHV� LQ� WKH� GHVLJQ� DQG� FRQVWUXFWLRQ� RI� EXLOGLQJV� WKDW� KHFODLPV� WR� EH� FRQWULEXWLQJ� WR� WKH� YXOQHUDELOLW\� RI� VWUXFWXUHV� SDUWLFXODUO\� XQGHU� PDMRUHDUWKTXDNH��ORDGLQJ��7KHUH�LV�D�JHQHUDO�DVVHUWLRQ�LQ�WKH�6FDUU\�2SHQ�/HWWHU�WKDW�WKHUH�LVD�OHYHO�RI�LQFRPSHWHQFH�DFURVV�WKH�VWUXFWXUDO�HQJLQHHULQJ�LQGXVWU\��ZKLFK�VHHPV�WR�EHEDVHG�RQ�KLV�RZQ�H[SHULHQFHV�LQ�WKH�LQGXVWU\��$�OLVW�RI�WKH�VLJQLILFDQW�LVVXHV�KH�UDLVHV�DV�GLVWLOOHG�IURP�D�UHYLHZ�RI�WKH�6FDUU\�2SHQ�/HWWHU�UHTXLUHG�LQ�RUGHU�WR�SUHSDUH�WKLVUHSRUW��LV�DWWDFKHG�DV�$SSHQGL[�$�WR�WKLV�UHSRUW�
7KH�VSHFLILF� LVVXHV�DJUHHG�ZLWK� WKH�%,$�DV� WKH�VFRSH�RI� WKLV�UHSRUW�DUH� OLVWHG�EHORZ�7KH\�GR�QRW�LQFOXGH�WKH�V\VWHPLF�LVVXHV�OLVWHG�LQ�$SSHQGL[�$�WKDW�DUH�EHLQJ�DGGUHVVHGE\�WKH�,3(1=�7DVN�&RPPLWWHH�

��� 'HILFLHQFLHV�LQ�UHLQIRUFHG�FRQFUHWH�GHVLJQ����� %HDP�ERQG�DQG�FXUWDLOPHQW����� /RDG�SDWKV�WKURXJK�GLDSKUDJPV����� 6WHSV�LQ�GLDSKUDJPV����� 6KHDU�FDOFXODWLRQV� IRU�EHDPV�VXSSRUWLQJ�SUHFDVW� IORRU�SODQNV�� DQGVKHOO�EHDPV����� 6DZFXWV�LQ�WRSSLQJ�VODEV�FXWWLQJ�PHVK����� ,Q�FDVW�LQVLWX�VODEV�0[\�LV�RIWHQ�LJQRUHG����� &ROXPQ�KHDG�VKHDU����� %XUVWLQJ�IRUFHV�DW�FUDQNV�LQ�EDUV����� 7\LQJ�FROXPQV�WR�VODEV��SDUWLFXODUO\�LQ�SUHFDVW�IORRU�VODE�VLWXDWLRQV�
��� 'HILFLHQFLHV�LQ�VWUXFWXUDO�VWHHO�GHVLJQ���� ,JQRULQJ�FRQQHFWLRQ�HFFHQWULFLWLHV����� /DWHUDO�UHVWUDLQW�DJDLQVW�EXFNOLQJ�DQG�HIIHFWLYH�OHQJWKV����� &RQQHFWLRQ�GHVLJQ�DQG�GHWDLOLQJ�
��� 3UHFDVW� FRQFUHWH� QRW� DGHTXDWHO\� FRYHUHG� LQ� 1=6� ����� �7KH� &RQFUHWH6WDQGDUG��
��� ,PSOLFDWLRQV�RI�WKH�SRRU�SHUIRUPDQFH�RI�SUHFDVW�FRQFUHWH�LQ�EXLOGLQJV�LQUHFHQW�HDUWKTXDNHV�LQ�&DOLIRUQLD�
��� 'HVLJQLQJ�DQG�FRQVWUXFWLQJ�XQXVXDO�IRUPV�RI�FRQVWUXFWLRQ�EHIRUH�WHVWLQJ�
��� 3UHFDVW�KROORZ�FRUH�HQG�VHDWLQJ�GHWDLOV�DQG�EULWWOH�WRSSLQJ�UHLQIRUFLQJ�
��� 7KH� XQDFFHSWDEOH� FRQVWUXFWLRQ� SUDFWLFH� RI� PXOWLSOH� UHEHQGLQJ� RIUHLQIRUFLQJ�EDUV�

�����������������������������������������������������
��$�PDMRU� HDUWKTXDNH� LQ� WKH� FRQWH[W� RI� WKLV� UHSRUW� LV� RQH� WKDW� KDV� DQ� DYHUDJH� SUREDELOLW\� RI
RFFXUULQJ�DW�D�SDUWLFXODU�ORFDWLRQ�HYHU\�����\HDUV��$V�DQ�H[DPSOH��D�PDJQLWXGH�����HDUWKTXDNH
WKDW�ZLOO�EH�JHQHUDWHG�E\�PRYHPHQW�RQ�WKH�VRXWKHUQ�VHFWRU�RI�WKH�:HOOLQJWRQ�IDXOW�LV�HTXLYDOHQW
WR�WKH�PDMRU�HDUWKTXDNH�IRU�:HOOLQJWRQ
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³'UDIW��´
��� 7KH� LQDELOLW\� RI� GHVLJQHUV� WR� IRUP� SURSHU� VWUXFWXUDO� FRQFHSWV� DQG� ORDGSDWKV�
��� )LYH� VSHFLILF� WHFKQLFDO� LVVXHV� QRWHG� LQ� 6HFWLRQ� 9� RI� WKH� 6FDUU\� 2SHQ/HWWHU����� 7KH�HIIHFWLYH�ZLGWK�RI�ZDOOV�IRU�LQ�SODQH�VKHDU�GHVLJQ����� 7KH�HIIHFWLYH�ZLGWK�RI�EHDPV�IRU�VKHDU�GHVLJQ����7KH�VDPH�LVVXH�DV����DERYH������ 3UHFDVW�IORRU�XQLWV�EHDULQJ�RQ�SHULPHWHU�EHDPV����� 7DFN�ZHOGHG�FROG�ZRUNHG�ZLUH�PHVK�UHLQIRUFLQJ����� 9ROFDQLF�DVK�ORDGV�RQ�URRIV�
���� 3UHFDVW�IORRU�V\VWHPV�ORDGLQJ�RQH�VLGH�RI�D�EHDP�SURGXFLQJ�HTXLOLEULXPWRUVLRQ�

7DEOH����� VXPPDULVHV� DOO� WKH� VLJQLILFDQW� LVVXHV� LQ� WDEXODU� IRUP�� ,W� UDWHV� WKHP� LQ� WZRFDWHJRULHV�
q� 7KH�OLNHOLKRRG�RI�DQ�LVVXH�OHDGLQJ�WR�D�GHWULPHQWDO�HIIHFW�ZKHQ�DQ�HYHQW�RFFXUV�
q� 7KH�FRQVHTXHQFH�RU� LPSDFW�RI� WKH� LVVXH� LQ� UHODWLRQ� WR� WKH� VDIHW\�RI� WKH� VWUXFWXUHLQFRUSRUDWLQJ�WKDW�LVVXH�
7KHVH�WZR�FDWHJRULHV�DUH�WKHQ�TXDOLWDWLYHO\�DFFHVVHG�DJDLQVW�D�ULVN�DQDO\VLV�PDWUL[��,QWKH� DQDO\VLV� WKH� WHUP� ³GHILFLHQF\´� UDWKHU� WKDQ� ³LVVXH´� LV� XVHG� WR� EHWWHU� UHIOHFW� WKHQDWXUH�RI�WKH�DQDO\VLV�
1RWH��7KH�HYHQW�WR�DFWLYDWH�WKH�GHILFLHQF\�LQ�DOO�FDVHV�ZKHUH�WKH�GHILFLHQF\�KDV�EHHQIRXQG�WR�EH�RI�VLJQLILFDQW�RU�PDMRU�FRQFHUQ��LV�D�PDMRU�HDUWKTXDNH��,Q�WKH�WDEOH�WKHUH�LVD� YHU\� VPDOO� ULVN� WKDW� D� GHILFLHQF\� LV� DFWLYDWHG� E\� VRPH� RWKHU� HYHQW� RU� ORDGLQJFRQGLWLRQ� DQG� WKXV� WKDW� ULVN� KDV� EHHQ� HOLPLQDWHG� IURP� VXEVHTXHQW� GLVFXVVLRQ� LQ� WKLVUHSRUW�
7KH� GHVFULSWRUV� RI� ³FRQVHTXHQFH� RU� LPSDFW´�� DQG� ³OLNHOLKRRG� IRU� D� GHILFLHQF\� WR� EHSUHVHQW� WR� WKH� H[WHQW� WKDW� GHWULPHQWDO� HIIHFWV� RI� WKDW� GHILFLHQF\� DUH� DFWLYDWHG� E\� DQHYHQW´�� DUH�GHILQHG� LQ�7DEOH������7KH� ULVN� DQDO\VLV�PDWUL[� LV� SUHVHQWHG� LQ�7DEOH� ����7KH� ULVN� DQDO\VLV� KDV� EHHQ� FDUULHG� RXW� DORQJ� WKH� OLQHV� VHW� RXW� LQ� &ODXVH� ������D�� RI$6�1=6� ����������� ³5LVN� 0DQDJHPHQW´�� � 7KH� LPSOLFDWLRQV� RQ� WKH� VDIHW\� RI� WKHVWUXFWXUH�DQG�D�FRPPHQW�RQ�KRZ�ZLGHVSUHDG� WKH�SUREOHP�PD\�EH� DUH�JLYHQ� LQ�EULHIQDUUDWLYH�IRUP�LQ�7DEOH�����
,Q� 7DEOH� ���� DQ� LVVXH� RI�PDMRU� FRQFHUQ� LV� RQH� WKDW� KDV� EHHQ� VKRZQ� E\� WHVW� DQG�RUH[SHULHQFH�WR�EH�UHDVRQDEO\�OLNHO\�WR�FRQWULEXWH�WR�WKH�FROODSVH�RI�D�VWUXFWXUH�VXEMHFWHGWR�D�PDMRU�HDUWKTXDNH��$Q� LVVXH�RI�VLJQLILFDQW� FRQFHUQ� LV�RQH� WKDW�PD\�FRQWULEXWH� WRVHULRXV�GDPDJH��RU�LQ�UDUH�FDVHV�FROODSVH��LQ�D�PDMRU�HDUWKTXDNH��RU�RQH�WKDW�LV�QRW�ZHOOXQGHUVWRRG�E\� WKH� VWUXFWXUDO� HQJLQHHULQJ�SURIHVVLRQ�� ,VVXHV�RI�PLQRU� RU� LQVLJQLILFDQWFRQFHUQ�DUH�UHODWLYHO\�OHVV�FRQVHTXHQWLDO�
:KHUH�WKH�LVVXH� LV�RI�PDMRU�FRQFHUQ� LW� LV�FRYHUHG� LQ�PRUH�GHWDLO� LQ�6HFWLRQ���RI�WKLVUHSRUW��7KHUH�LV�RQH�LVVXH�WKDW�GRHV�QRW�IDOO�LQWR�WKH�FDWHJRU\�RI�EHLQJ�RI�PDMRU�FRQFHUQIURP� WKH� ULVN� DQDO\VLV� WKDW� LV� DOVR� GLVFXVVHG� IXUWKHU� LQ� 6HFWLRQ� ��� 7KLV� LV� EURXJKWIRUZDUG�IRU�IXUWKHU�UHYLHZ�LQ�WKLV�UHSRUW�EHFDXVH��IURP�WKRVH�VXUYH\HG��LW�LV�JHQHUDOO\
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³'UDIW��´
DJUHHG� WKDW� WKHUH� LV� RQJRLQJ� UHVHDUFK�ZRUN� WKDW� LV� XUJHQWO\� UHTXLUHG� WR� DGYDQFH� WKHVWUXFWXUDO�HQJLQHHULQJ�XQGHUVWDQGLQJ�WR�D�VDWLVIDFWRU\�OHYHO�
$OO�RWKHU�LVVXHV�WKDW�DUH�LGHQWLILHG�LQ�7DEOH�����DUH�QRW�GLVFXVVHG�LQ�PRUH�GHWDLO�LQ�WKHERG\�RI� WKLV� UHSRUW�DV� WKHLU� LQGLYLGXDO�FRQWULEXWLRQ� WR�UHQGHULQJ�D� VWUXFWXUH�XQVDIH� LVUHFRJQLVHG� DV� QRW� EHLQJ� VLJQLILFDQW�� ,Q� UDUH� FLUFXPVWDQFHV� DQ\� RI� WKHVH� LVVXHV� FRXOGFRQWULEXWH� WR� VHULRXV� GDPDJH� WR�� RU� FROODSVH� RI�� D� VWUXFWXUH� LQ� D� PDMRU� HDUWKTXDNH�+RZHYHU� WKLV� LV� FRQVLGHUHG� DQ� DFFHSWDEOH� ULVN� EHFDXVH� RI� WKHLU� UDULW\�� $OWKRXJKFRYHUHG�LQ�7DEOH�����WKH�VSHFLILF�WHFKQLFDO�LVVXHV�UDLVHG�E\�6FDUU\�LQ�6HFWLRQ�9�RI�KLVRSHQ�OHWWHU�DUH�DOVR�GLVFXVVHG�LQ�$SSHQGL[�'�
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³'UDIW��´7DEOH�������5HYLHZ�RI�,VVXHV�5DLVH

6LJQLILFDQW� LVVXHV� UDLVHG� LQ� WKH� 6FDUU\� 2SHQ� /HWWHU� DQG� WKHLU� FRQWULEXWLRQ� WR� UHQGHULQJ� D� EXLOGLQJ� XQVDIH� GXH� WR� LQDGHTXDWH� DGKHUHQFH� WR� VWDQGDUGV� DQG� GHVLJQJXLGHOLQHV�E\�VWUXFWXUDO�GHVLJQHUV
&ROXPQ�$ % & ' ( ) * + ,

,WHP ,VVXH 5HIHUHQFH�LQ6FDUU\�2SHQ/HWWHU
/LNHOLKRRG��6HHWDEOH��������UDUH�WR���ZLGHVSUHDG�

&RQVHTXHQFHRU�LPSDFW��6HHWDEOH��������LQVLJQLILFDQW�WR��EXLOGLQJFROODSVH�

5LVN���6HH�WDEOH����IRUTXDOLWDWLYH�ULVNDQDO\VLVPDWUL[�

+RZ�FRYHUHG�LQ�WKH�UHOHYDQW1=�VWDQGDUG +RZ�ZLGH�VSUHDG ,PSOLFDWLRQV�IRU�WKH�VDIHW\�RIWKH�VWUXFWXUH

� &RPPRQ�GHILFLHQFLHV�LQUHLQIRUFHG�FRQFUHWH�GHVLJQ %��
��� %HDP�ERQG�DQG�FXUWDLOPHQW %������E� � � & $GHTXDWHO\�FRYHUHG�LQ�1=6������7KH�FRQFUHWH�VWDQGDUG��6HFWLRQ��

2FFXUUHQFHV�WKDW�PD\�OHDG�WRVHULRXV�FRQVHTXHQFHV�DUHXQFRPPRQ�
6LJQLILFDQW�GDPDJH�LQ�D�PDMRUHDUWKTXDNH�EXW�XQOLNHO\�WR�OHDGGLUHFWO\�WR�FROODSVH�RI�WKHVWUXFWXUH�

��� /RDG�SDWKV�WKURXJKGLDSKUDJPV�DQG�WUDQVIHUGLDSKUDJPV
%������H��L��%���� � ��WR�� &�WR�$ &RYHUHG�LQ�1=6�������$FRPSOHWH�VHFWLRQ������LVGHYRWHG�WR�WKH�GHVLJQ�DVSHFWVRI�GLDSKUDJPV�

,Q�FHUWDLQ�W\SHV�RI�VWUXFWXUHVWKDW�DUH�UHODWLYHO\�FRPPRQVRPH�GHILFLHQFLHV�LQ�WKHDQDO\VLV�RI�VRPH�GLDSKUDJPVPD\�EH�UHDVRQDEO\�FRPPRQ�

'DPDJH�WR�GLDSKUDJPV�LQ�DPDMRU�HDUWKTXDNH�PD\�EHVLJQLILFDQW�EXW�GLDSKUDJP�IDLOXUHOHDGLQJ�WR�FROODSVH�LV�XQOLNHO\�7KH�GHILFLHQFLHV�LQ�DQDO\VLVQRWHG�DUH�OLNHO\�WR�OHDG�WRGDPDJH�LQ�D�PDMRU�HDUWKTXDNHEXW�UDUHO\�WR�FROODSVH�
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³'UDIW��´&ROXPQ�$ % & ' ( ) * + ,
,WHP ,VVXH 5HIHUHQFH�LQ6FDUU\�2SHQ/HWWHU

/LNHOLKRRG��6HHWDEOH��������UDUH�WR���ZLGHVSUHDG�

&RQVHTXHQFHRU�LPSDFW��6HHWDEOH��������LQVLJQLILFDQW�WR��EXLOGLQJFROODSVH�

5LVN���6HH�WDEOH����IRUTXDOLWDWLYH�ULVNDQDO\VLVPDWUL[�

+RZ�FRYHUHG�LQ�WKH�UHOHYDQW1=�VWDQGDUG +RZ�ZLGH�VSUHDG ,PSOLFDWLRQV�IRU�WKH�VDIHW\�RIWKH�VWUXFWXUH

��� 6WHSV�LQ�GLDSKUDJPV %������H��LLL� � � & 1RW�FRYHUHG��$Q�DQDO\VLVFRQVLGHUDWLRQ 5HODWLYHO\�IHZ�EXLOGLQJV�KDYHVWHSV�LQ�PDMRU�GLDSKUDJPV�DQGIHZ�RI�WKHVH�ZRXOG�KDYH�SRRUO\GHVLJQHG�GHWDLOV�OHDGLQJ�WRVHYHUH�GDPDJH�

6LJQLILFDQW�ORFDOLVHG�GDPDJH�WRWKH�GLDSKUDJP�LQ�PDMRUHDUWKTXDNH�DWWDFN�UHQGHULQJ�WKHVWUXFWXUH�LQFDSDEOH�RI�UHVLVWLQJGLDSKUDJP�IRUFHV�EXW�XQOLNHO\�WROHDG�WR�FROODSVH�RI�WKH�ZKROHVWUXFWXUH�
��� 3UHFDVW�EHDP�DQG�VKHOO�EHDPVKHDU�VWUHQJWK�FDOFXODWLRQV� %������%���� � � & $GHTXDWHO\�FRYHUHG�LQ�1=6������3DUW���DQG����7KHFRQFUHWH�VWDQGDUG�DQGFRPPHQWDU\���&ODXVH�������DQG�&��������

7KH�SUREOHP�VWUXFWXUHV�DUH�QRWZLGH�VSUHDG� ,Q�IUDPHV�UHVLVWLQJ�KRUL]RQWDOHDUWKTXDNH�ORDGV�QRWVLJQLILFDQW��,Q�JUDYLW\�ORDGUHVLVWLQJ�HOHPHQWV�XQOLNHO\�WR�EHRI�FRQFHUQ�H[FHSW�ZKHUH�WKHVWUXFWXUH�LV�VXEMHFWHG�WR�PDMRUHDUWKTXDNH�IRUFHV��/RFDOLVHGVHULRXV�GDPDJH�LQ�D�PDMRUHDUWKTXDNH�D�SRVVLELOLW\�LQIOH[LEOH�VWUXFWXUHV�
��� 6DZ�FXWV�LQ�VODE�WRSSLQJVFXWWLQJ�PHVK %���� � � ' 1RW�FRYHUHG�LQ�WKH�FRQFUHWHVWDQGDUG��$�FRQVWUXFWLRQFRQVLGHUDWLRQ�

9HU\�XQXVXDO�EHFDXVH�LI�WKHGLDSKUDJP�LV�D�PDMRU�VWUXFWXUDOHOHPHQW�VDZ�FXWWLQJ�ZRXOG�EHYHU\�XQOLNHO\��6DZFXWWLQJ�RIDQ\�VXVSHQGHG�VODE�WRSSLQJ�LVXQXVXDO�

1RW�VHULRXV�XQOHVV�LW�LV�D�PDMRUGLDSKUDJP��$�YHU\�UDUH�GHWDLO�LQD�PDMRU�GLDSKUDJP�
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³'UDIW��´&ROXPQ�$ % & ' ( ) * + ,
,WHP ,VVXH 5HIHUHQFH�LQ6FDUU\�2SHQ/HWWHU

/LNHOLKRRG��6HHWDEOH��������UDUH�WR���ZLGHVSUHDG�

&RQVHTXHQFHRU�LPSDFW��6HHWDEOH��������LQVLJQLILFDQW�WR��EXLOGLQJFROODSVH�

5LVN���6HH�WDEOH����IRUTXDOLWDWLYH�ULVNDQDO\VLVPDWUL[�

+RZ�FRYHUHG�LQ�WKH�UHOHYDQW1=�VWDQGDUG +RZ�ZLGH�VSUHDG ,PSOLFDWLRQV�IRU�WKH�VDIHW\�RIWKH�VWUXFWXUH

��� 0[\�LQ�FDVW�LQ�VLWX�VODEV�EHLQJLJQRUHG %���� � � ' $GHTXDWHO\�FRYHUHG�LQ�1=6�������3DUW����&RPPHQWDU\�7KH�FRPPHQWDU\�WR�WKHFRQFUHWH�VWDQGDUG���&ODXVH&����

6RPH�FDVHV�EXW�QRW�RI�D�VDIHW\VLJQLILFDQFH $�VHUYLFHDELOLW\�GHILFLHQF\�RQO\�1R�VLJQLILFDQW�WKUHDW�WR�WKHVDIHW\�RI�WKH�VWUXFWXUH

��� &ROXPQ�+HDG�VKHDUGHILFLHQFLHV %���� � � & $GHTXDWHO\�FRYHUHG�LQ�1=6������7KH�FRQFUHWH�VWDQGDUG��&ODXVH�������
:KHUH�WKLV�VWUXFWXUDOFRQILJXUDWLRQ�LV�HQFRXQWHUHGWKH�LQVWDQFHV�RI�LQDGHTXDWHGHVLJQ�DUH�EHOLHYHG�WR�EH�UDUH�7KLV�W\SH�RI�VWUXFWXUH�LVJHQHUDOO\�FRQILQHG�WR�VSHFLDOVWUXFWXUHV��8QXVXDO�LQ�PRGHUQFRPPHUFLDO�RU�GRPHVWLFVWUXFWXUHV�

:KHQ�LJQRUHG�LQ�GHVLJQ�WKHVLWXDWLRQ�FRXOG�OHDG�WR�SDUWLDOFROODSVH�RI�D�IORRU�ZKLFK�FRXOGOHDG�WR�RYHUDOO�FROODSVH�RI�WKHVWUXFWXUH�

��� %XUVWLQJ�IRUFHV�DW�FUDQNHG�EDUVSOLFHV %���� � � ' $GHTXDWHO\�FRYHUHG�LQ�1=6������7KH�FRQFUHWH�VWDQGDUG��&ODXVH���������
5HODWLYHO\�UDUH�DV�WKHUH�DUHDOPRVW�DOZD\V�WLHV�RU�VWLUUXSVIRU�RWKHU�ORDG�FRQGLWLRQVSUHVHQW�WKDW�UHVLVW�WKH�IRUFHVIURP�FUDQNHG�EDUV�

/HDGV�WR�GDPDJH�XQGHU�WKHXOWLPDWH�OLPLW�VWDWH�ORDGLQJFRQGLWLRQ��8QOLNHO\�WR�UHVXOW�LQPRUH�WKDQ�UHODWLYHO\�VXSHUILFLDOGDPDJH�
��� 7\LQJ�FROXPQV�WR�VODEV %����� � � % $GHTXDWHO\�FRYHUHG�LQ�1=6������7KH�FRQFUHWH�VWDQGDUG��&ODXVH��������

6LWXDWLRQV�ZKHUH�WKHUH�LV�QRRWKHU�UHLQIRUFLQJ�PHFKDQLVP�WRUHVLVW�WKH�WHQGHQF\�IRUFROXPQV�WR�PRYH�RXW�IURP�WKHIUDPH�ZRXOG�EH�YHU\XQFRPPRQ�EXW�VXFKPHFKDQLVPV�KDYH�UHFHQWO\EHHQ�VKRZQ�WR�EH�UHODWLYHO\

,I�WKH�UHTXLUHG�UHLQIRUFHPHQW�LVRPLWWHG�WKHQ�WKHUH�PD\�EHVXEVWDQWLDO�RSHQLQJ�XS�RI�FUDFNVLQ�WKH�DGMDFHQW�VODE�DW�WKHXOWLPDWH�OLPLW�VWDWH��6XFKGDPDJH�LV�XQOLNHO\�WR�OHDG�WRVWUXFWXUDO�IDLOXUH��DV�WKHUH�DUHXVXDOO\�RWKHU�PHFKDQLVPV�WR
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LQHIIHFWLYH��/DFN�RI�WLHV�IURPWKH�DFWXDO�FROXPQ�LQWR�WKH�VODEWRSSLQJ�LV�QRW�XQFRPPRQ�
SDUWO\�UHVWUDLQ�WKH�FROXPQV�

� &RPPRQ�GHILFLHQFLHV�LQVWUXFWXUDO�VWHHO�GHVLJQ %��
��� ,JQRULQJ�FRQQHFWLRQHFFHQWULFLWLHV %�����E���%���� ����DQG����� ����DQG����� '�DQG�% $GHTXDWHO\�FRYHUHG�LQ�1=6������7KH�VWHHO�VWDQGDUG��&ODXVH������

:LGHVSUHDG�IRU�UHODWLYHO\�PLQRUEUDFLQJ�V\VWHPV��WKH�IDLOXUH�RIZKLFK�ZRXOG�QRW�OHDG�WRFROODSVH��/LNHO\�WR�EH�UDUH�IRUPDMRU�EUDFLQJ�V\VWHPV�ZKHUHFROODSVH�PD\�EH�EURXJKW�DERXWE\�WKH�SUHPDWXUH�IDLOXUH�RI�WKHEUDFLQJ�FRQQHFWLRQ�

6LJQLILFDQW�GDPDJH�LQ�WKHXOWLPDWH�OLPLW�VWDWH�EXW�LQ�XVXDOVWUXFWXUDO�FRQILJXUDWLRQV�XQOLNHO\WR�OHDG�WR�FROODSVH��0DMRUEUDFLQJ�V\VWHPV�DUH�YHU\�OLNHO\WR�EH�JLYHQ�WKH�UHTXLUHG�OHYHO�RIFRQVLGHUDWLRQ�IRU�FRQWLQXLW\�RIORDG�SDWK
��� /DFN�RI�ODWHUDO�UHVWUDLQW�IRUEXFNOLQJ�DQG�PHPEHU�HIIHFWLYHOHQJWKV�

%�����F� � � % $GHTXDWHO\�FRYHUHG�LQ�1=6������7KH�VWHHO�VWDQGDUG��&ODXVH����
7KH�EDUH�VWUXFWXUH�DV�VKRZQ�LQWKH�6FDUU\�H[DPSOH��ILJ�����LVUDUH��*HQHUDOO\�FRPSUHVVLRQPHPEHUV�EHLQJ�LQDGHTXDWHO\UHVWUDLQHG�LV�OLNHO\�WR�EH�UDUH�&ROXPQ�ODWHUDO�UHVWUDLQW�LV�ZHOOXQGHUVWRRG�E\�GHVLJQHUV�

,I�WKH�H[DPSOH�DV�GUDZQ�E\6FDUU\�LV�UHDO�WKH�VWUXFWXUHFRXOG�FROODSVH��%XW�LQ�WKHPDMRULW\�RI�VWUXFWXUDO�V\VWHPVVXFK�FRPSUHVVLRQ�PHPEHUVKDYH�PRUH�UHGXQGDQF\�WKDQ�WKH6FDUU\�H[DPSOH�
��� 3RRU�FRQQHFWLRQ�GHVLJQ�DQGGHWDLOLQJ %�����H���%���� � ��WR�� &�WR�% $GHTXDWHO\�FRYHUHGJHQHULFDOO\�LQ�1=6�������7KHVWHHO�VWDQGDUG���6HFWLRQ���

,QGLYLGXDOO\�OLNHO\�WR�EHUHDVRQDEO\�ZLGH�VSUHDG�EXWFRPELQDWLRQV�WR�FDXVHVWUXFWXUDO�FROODSVH�DUH�QRW�ZLGHVSUHDG�

$�ZLGH�UDQJH�RI�FRQVHTXHQFHVUDQJLQJ�IURP�ORFDO�GLVORFDWLRQ�WRPDMRU�GDPDJH�
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� 3UHFDVW�FRQFUHWH�QRW�FRYHUHGDGHTXDWHO\�LQ�1=6����� %�����H��LL��DQG%��� � ��WR�� &�WR�% &RYHUHG�LQ�JHQHUDO�LQ�1=6�����EXW�H[FHSW�LQ�D�IHZVSHFLILF�DUHDV�SUHFDVW�LV�QRWVHSDUDWHO\�LGHQWLILHG��7KHUH�LVD�ZLGHO\�XVHG�GHWDLOHG�1=GHVLJQ�JXLGH�DYDLODEOH��*XLGHOLQHV�IRU�WKH�8VH�RI6WUXFWXUDO�3UHFDVW�&RQFUHWH�LQ%XLOGLQJV���&$(��8QLYHUVLW\�RI&DQWHUEXU\��&KULVWFKXUFK��1=�1=�LV�VHHQ�DV�D�OHDGHU�LQHDUWKTXDNH�UHVLVWDQW�SUHFDVWFRQFUHWH�FRQVWUXFWLRQ��7KHUHYLVHG�1=6�������LQSUHSDUDWLRQ��ZLOO�LQFOXGH�DFKDSWHU�VSHFLILFDOO\�GHYRWHG�WRSUHFDVW�FRQFUHWH�

6RPH�SUHFDVW�FRQFUHWHSUDFWLFH�LV�RXWVLGH�WKH�VFRSH�RIWKH�FXUUHQW�YHUVLRQ�RI�1=6�����EXW�LW�LV�FRYHUHG�E\�RWKHUZHOO�UHFRJQLVHG�SXEOLFDWLRQV�

*HQHUDOO\�WKH�GHVLJQ�RXWVLGHWKH�VFRSH�RI�WKH�FXUUHQW�YHUVLRQRI�1=6������LV�UHFRJQLVHG�DVEHLQJ�VRXQG��%XW�WKHUH�DUHVRPH�LVVXHV��FRYHUHGHOVHZKHUH�LQ�WKLV�WDEOH�XQGHULWHPV���������DQG�����ZKLFK�DUHUHFRJQLVHG�WR�KDYH�VDIHW\LPSOLFDWLRQV�

� $�YLHZ�WKDW�SUHFDVW�KDVSHUIRUPHG�SRRUO\�LQ�UHFHQWHDUWKTXDNHV�LQ�&DOLIRUQLD
%����G��DQG��H� 1$ 1$ $�JHQHUDO�FRPPHQW�WKHLPSOLFDWLRQV�RI�ZKLFK�DUHFRYHUHG�HOVHZKHUH�LQ�WKLVWDEOH�

6HH�UHVSHFWLYH�LVVXHVGLVFXVVHG�HOVHZKHUH�LQ�WKHWDEOH��7KH�SDUWLFXODU�IDLOXUHV�LQ&DOLIRUQLD�DUH�QRW�W\SLFDO�RIFRQVWUXFWLRQ�W\SHV�LQ�1HZ=HDODQG��5HI��-�$�1RUWRQ�HW�DO�1RUWKULGJH�(DUWKTXDNH5HFRQQDLVVDQFH�5HSRUW�%XOOHWLQ�RI�1=16((��9RO�����1R�����'HF������

7KHUH�DUH�VHULRXV�LPSOLFDWLRQVIRU�WKH�VDIHW\�RI�VRPH�VWUXFWXUHVEXW�WKH�SDUWLFXODU�SRRUSHUIRUPDQFH�HYLGHQW�LQ&DOLIRUQLD�LV�EHLQJ�DGGUHVVHG�DVSDUW�RI���D��WKH�SUHFDVW�IORRULQJLVVXH�LWHP���LQ�WKLV�WDEOH��DQG��E��WKH�VOHQGHU�ZDOO�LVVXH�LWHP����LQ�WKLV�WDEOH�
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� 'HVLJQ�DQG�FRQVWUXFWLRQ�RIXQXVXDO�IRUPV�RI�FRQVWUXFWLRQEHIRUH�WHVWLQJ
%��� � � & 7KH�VWDQGDUGV�GR�QRWVSHFLILFDOO\�FRYHU�WKH�V\VWHPVEXW�SURYLGH�YHU\�JRRGIXQGDPHQWDO�JXLGDQFH�RQGHVLJQ�DQG�GHWDLOLQJSKLORVRSK\�

6RPH�XQXVXDO�VWUXFWXUDOV\VWHPV�KDYH�HYROYHG�WKLV�ZD\EXW�WKHLU�GHVLJQ�LV�XVXDOO\JLYHQ�JUHDWHU�WKDQ�QRUPDO�FDUHEHFDXVH�WKH�VWUXFWXUH�LVXQXVXDO

7KHRUHWLFDOO\�PDMRU�EXW�LQSUDFWLFDO�WHUPV�PLQRU

� 3UHFDVW�KROORZ�FRUH�HQGVHDWLQJ�EULWWOH�WRSSLQJ�UHEDUSUREOHP
%�����9�� � � $ 1RW�DGHTXDWHO\�FRYHUHG�LQ1=6�������7KH�FRQFUHWHVWDQGDUG�

(VWLPDWHG�XS�WR�����RI�WZRVWRUH\�DQG�DERYH�EXLOGLQJVFRQVWUXFWHG�VLQFH������ZLOOKDYH�VRPH�GHJUHH�RI�H[SRVXUHWR�WKH�SUREOHP��%XLOGLQJV�RIDQ\�QXPEHU�RI�IORRUV�KDYH�WKHIORRULQJ�V\VWHP�WKDW�LV�EHLQJLQYHVWLJDWHG�

)URP�VLJQLILFDQW�WR�SUHFLSLWDWLQJVWUXFWXUDO�FROODSVH�EXW�RQO\�LQ�DPDMRU�HDUWKTXDNH��0RVWFRQFHUQ�LV�ZLWK�KLJK�ULVH�IOH[LEOHEXLOGLQJV��6WLII�EXLOGLQJV�DUH�QRWVR�YXOQHUDEOH�

� :RUN�SUDFWLFHV &��
��� 5HEHQGLQJ�UHEDU�RQ�VLWH &���� � � % &RYHUHG�EULHIO\�LQ�1=6������7KH�FRQFUHWH�VWDQGDUG��&ODXVH���������DQG�&��������&RYHUHG�EULHIO\�EXW�QRWDGHTXDWHO\�LQ�1=6������&RQFUHWH�&RQVWUXFWLRQ��&ODXVH�������

7KH�SUDFWLFH�LV�ZLGH�VSUHDGEXW�LW�ZRXOG�QRW�EH�HYLGHQWIURP�FRQVWUXFWLRQ�UHFRUGV�RULQVSHFWLRQV

7KHUH�FRXOG�EH�VRPH�LQVWDQFHVZKHUH�VHULRXV�GDPDJH�DW�WKHXOWLPDWH�OLPLW�VWDWH�PD\�RFFXU�3RVVLEOH�FROODSVH�IRU�VRPHSDUWV�RI�VWUXFWXUHV�WKDW�FRXOGOHDG�WR�ORVV�RI�OLIH�ZRXOG�EHUDUH�
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� ,QDELOLW\�WR�IRUP�SURSHUVWUXFWXUDO�FRQFHSWV�DQG�ORDGSDWKV���LQ�GHWDLO�DQG�LQVWUXFWXUH�RYHUDOO

'�WR�/ � � % $�IXQGDPHQWDO�DQDO\VLVUHTXLUHPHQW��1RW�FRYHUHG�LQVWDQGDUGV�
&DVHV�RI�SRRU�VHOHFWLRQ�RIVWUXFWXUDO�FRQFHSWV�DQG�ORDGSDWKV�OHDGLQJ�WR�FROODSVH�LQDQ\WKLQJ�RWKHU�WKDQ�D�PDMRUHDUWKTXDNH�ZRXOG�EH�UDUH�0DMRU�EXLOGLQJV�YHU\�XQOLNHO\�WREH�DIIHFWHG��,Q�PDMRUHDUWKTXDNHV�WKLV�LVVXH�FRXOGEH�VLJQLILFDQW�DQG�LV�FRYHUHG�LQLWHP�����RI�WKLV�WDEOH

,I�WKH�VWUXFWXUH�ZDV�DFWXDOO\�EXLOWZLWK�VXFK�D�GHVLJQ�GHILFLHQF\XQGHWHFWHG��UHVXOWV�FRXOG�EHVWUXFWXUDO�FROODSVH��SDUWLFXODUO\XQGHU�HDUWKTXDNH�ORDGLQJ�

� 6HFWLRQ�9�RI�WKH�6FDUU\�UHSRUW 9
��� (IIHFWLYH�ZLGWK�RI�ZDOOV�IRU�LQ�SODQH�VKHDU�'HVLJQ 9�� � � % $GHTXDWHO\�FRYHUHG�LQ�1=6������7KH�FRQFUHWH�VWDQGDUG��&ODXVHV����������DQG����������6RPH��GHVLJQHUV�PD\�EH�JRLQJRXWVLGH�WKH�VWDQGDUG�ZLWKLQVXIILFLHQW�DWWHQWLRQ�WR�DVSHFLDO�VWXG\

:LGHVSUHDG�IRU�FHUWDLQ�W\SHVRI�VWUXFWXUHV�PRVWO\�OLJKWLQGXVWULDO�VWUXFWXUHV��1RWQRUPDOO\�DQ�LVVXH�IRU�RIILFHDQG�DFFRPPRGDWLRQVWUXFWXUHV�

'LVWUHVV�DW�XOWLPDWH�OLPLW�VWDWH�:DOO�VOHQGHUQHVV�DQG�VSHFLILFGHWDLOV�DUH�ERWK�FRQVLGHUDWLRQV�7KH�LQGXVWU\�KDV�GLIIHULQJ�YLHZVRQ�KRZ�VHULRXV�WKH�SUREOHP�DQGKHQFH�WKH�FRQVHTXHQFHV�DUH�7KH�RQJRLQJ�UHVHDUFK�QHHGV�WRLGHQWLI\�KRZ�VOHQGHU�ZDOOV�PD\EH�EHIRUH�OHDGLQJ�WR�SRWHQWLDOSDUWLDO�FROODSVH�RI�VRPHLQGXVWULDO�VWUXFWXUHV�
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��� (IIHFWLYH�ZLGWK�RI�EHDPV�IRUVKHDU�GHVLJQ�ZKHQ�VXSSRUWLQJKROORZ�FRUH�SUHFDVW�IORRUV�
9�� � � & $GHTXDWHO\�FRYHUHG�LQ�1=6������3DUWV���DQG����7KHFRQFUHWH�VWDQGDUG�DQGFRPPHQWDU\���&ODXVHV�������DQG�&��������

6HULRXV�FDVHV�QRW�ZLGHVSUHDG� ,VRODWHG�VKHDU�IDLOXUHV�EXWXQOLNHO\�WR�OHDG�WR�EXLOGLQJFROODSVH�

��� 3UHFDVW�IORRU�XQLWV�EHDULQJ�RQSHULPHWHU�EHDPV�FUHDWLQJWRUVLRQ�RXW�RI�EDODQFH�
9�� � � % &RYHUHG�EXW�QRW�DGHTXDWHO\�LQ1=6�������7KH�FRQFUHWHVWDQGDUG���&ODXVHV�������WR��������1RWKLQJ�LQ�&ODXVH�����$GGLWLRQDO�GHVLJQUHTXLUHPHQWV�IRU�HDUWKTXDNHHIIHFWV�

:LGH�VSUHDG�LQ�SUHFDVW�IORRUV\VWHPV� 6RPH�EHDP�WZLVWLQJ�LQ�WKHXOWLPDWH�OLPLW�VWDWH�EXW�XQOLNHO\WR�OHDG�WR�PDMRU�GLVWUHVV�RIEHDPV��+RZHYHU�WKLV�DFWLRQPD\�H[DFHUEDWH�WKH�GLVWUHVV�LQVRPH�SUHFDVW�IORRU�V\VWHPV�6HH�DOVR�LWHP���
��� &ROG�ZRUNHG�ZLUH�PHVK�XVHZKHUH�GXFWLOLW\�PD\�EHUHTXLUHG

9�� � � $ &RYHUHG�LQ�1=6�������7KHFRQFUHWH�VWDQGDUG��EXW�RQO\JHQHULFDOO\��7KH�VWDQGDUGFRYHULQJ�WKHVH�PHVKHV��1=6������KDV�EHHQ�ZLWKGUDZQ�EXWWKH\�DUH�VWLOO�DYDLODEOH��8VH�RI*UDGH����(�DQG����(UHLQIRUFLQJ�PHVKHV�FRQIRUPLQJWR�$6�1=6������ZRXOGPLWLJDWH�DJDLQVW�WKH�SUREOHPDULVLQJ�EXW�WKHVH�PHVKHV�DUHQRW�DYDLODEOH�LQ�1=�DW�WKLV�WLPH�

:LGHVSUHDG�EXW�XVH�ZKHUH�LWFRXOG�OHDG�WR�VWUXFWXUDOFROODSVH�OHVV�ZLGHVSUHDG�EXWVWLOO�YHU\�VHULRXV��7KH�LVVXH�LVJHQHUDOO\�OLPLWHG�WR�KLJK�VWUDLQGHPDQGV�DW�SUHFDVW�VODE�EHDPMXQFWLRQV�

6HULRXV�GDPDJH�LQ�RYHUORDGFRQGLWLRQV�DQG�LQ�PDMRUHDUWKTXDNHV��&RXOG�OHDG�WRVRPH�FROODSVH�RI�SDUWV�RUFRPSOHWH�VWUXFWXUHV��7KLV�LVVXHLV�SDUW�RI�WKH�EURDGHU�LVVXHQRWHG�LQ�LWHP���



�
:%������:%�����:�����'2& ,VVXH�����1RYHPEHU����� 3$*(���

³'UDIW��´&ROXPQ�$ % & ' ( ) * + ,
,WHP ,VVXH 5HIHUHQFH�LQ6FDUU\�2SHQ/HWWHU

/LNHOLKRRG��6HHWDEOH��������UDUH�WR���ZLGHVSUHDG�

&RQVHTXHQFHRU�LPSDFW��6HHWDEOH��������LQVLJQLILFDQW�WR��EXLOGLQJFROODSVH�

5LVN���6HH�WDEOH����IRUTXDOLWDWLYH�ULVNDQDO\VLVPDWUL[�

+RZ�FRYHUHG�LQ�WKH�UHOHYDQW1=�VWDQGDUG +RZ�ZLGH�VSUHDG ,PSOLFDWLRQV�IRU�WKH�VDIHW\�RIWKH�VWUXFWXUH

��� 9ROFDQLF�DVK�ORDG�RQ�URRIV 9�� � � & 1RW�FRYHUHG�LQ�1=6�������7KH/RDGLQJ�VWDQGDUG� $Q�$XFNODQG�DQG�RWKHULVRODWHG�DUHDV�RI�WKH�1RUWK,VODQG�LVVXH��%XLOGLQJV�DUH�YHU\UDUHO\�GHVLJQHG�IRU�WKLV�ORDGFDVH�DQG�LQ�1=�KLVWRU\�IHZKDYH�EHHQ�VXEMHFWHG�WR�WKHORDGLQJ�

6HULRXV�LQ�LVRODWHG�DUHDV�EXWRWKHU�EXLOGLQJ�UHVSRQVHV�DUHOLNHO\�WR�RYHUZKHOP�WKHFRQVHTXHQFHV�RI�H[FHVVLYH�DVKORDGLQJ�

�� 3UHFDVW�IORRU�V\VWHPV�ORDGLQJRQH�VLGH�RI�D�EHDP�RQO\��6HH����DERYH�DOVR�
3KL�� � � % 1RW�DGHTXDWHO\�FRYHUHG�LQ1=6�������7KH�FRQFUHWHVWDQGDUG�

9HU\�ZLGH�VSUHDG�LQ�SUHFDVWIORRU�V\VWHPV� 6RPH�EHDP�WZLVWLQJ�LQ�WKHXOWLPDWH�OLPLW�VWDWH�EXW�XQOLNHO\WR�OHDG�WR�PDMRU�GLVWUHVV��6HHLWHP�����DERYH
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³'UDIW��´
7DEOH������4XDOLWDWLYH�5LVN�$QDO\VLV

7DEOH������4XDOLWDWLYH�5LVN�$QDO\VLV�0DWUL[

4XDOLWDWLYH�PHDVXUH�RI�FRQVHTXHQFH�RU�LPSDFW

/HYHO 'HVFULSWRU 'HWDLO�GHVFULSWLRQ

� ,QVLJQLILFDQW�HIIHFW 1R�SHUPDQHQW�GDPDJH�WR�VWUXFWXUH�RU�LQMXU\�WR�RFFXSDQWV�H[SHFWHG

� 0LQRU�GDPDJH 6RPH�VXSHUILFLDO�GDPDJH�WR�VWUXFWXUH��3RWHQWLDO�RI�VRPH�PLQRU�LQMXULHV�WR�
RFFXSDQWV

� 0RGHUDWH�GDPDJH 6WUXFWXUDO�GDPDJH�H[WHQVLYH�EXW�QRW�VHYHUH��,QMXU\�WR�RFFXSDQWV�PD\�LQ�VRPH�
FDVHV�UHTXLUH�KRVSLWDO�WUHDWPHQW

� 0DMRU�GDPDJH 9HU\�VHYHUH�VWUXFWXUDO�GDPDJH�ZLWK�VRPH�SDUWLDO�FROODSVH�SRVVLEOH��6RPH�
IDWDOLWLHV�FDQ�EH�H[SHFWHG

� %XLOGLQJ�FROODSVH 6WUXFWXUDO�FROODSVH��0DQ\�RFFXSDQWV�EDGO\�LQMXUHG�ZLWK�D�QXPEHU�RI�IDWDOLWLHV�
OLNHO\

/HYHO 'HVFULSWRU 'HVFULSWLRQ

� 5DUH 2FFXULQJ�LQ�D�YHU\�VPDOO�QXPEHU�RI�VWUXFWXUHV�DQG�VXEMHFWHG�WR�D�UDUH�HYHQW�

� 8QFRPPRQ 3UHVHQW�LQ�D�IHZ�VWUXFWXUHV�RU�LQ�D�SDUWLFXODU�VWUXFWXUDO�W\SH�WKDW�LV�XQXVXDO��DQG�
VXEMHFWHG�WR�D�UDUH�HYHQW

� 1RW�ZLGH�VSUHDG 2FFXUV�LQ�D�SDUWLFXODU�W\SH�RI�VWUXFWXUH�WKDW�LV�QRW�FRPPRQ�RU�LV�SUHVHQW�LQ�D�
FRQILQHG�JHRJUDSKLFDO�DUHD��DQG�VXEMHFWHG�WR�D�UDUH�HYHQW

� 5HDVRQDEO\�FRPPRQ 2FFXUV�LQ�D�VLJQLILFDQW�QXPEHU�RI�VWUXFWXUHV�RYHU�DQ�H[WHQGHG�JHRJUDSKLFDO�
DUHD��DQG�VXEMHFWHG�WR�D�UDUH�HYHQW

� :LGH�VSUHDG 2FFXUV�LQ�D�ZLGH�VDPSOH�RI�VWUXFWXUHV�RU�LV�FRPPRQ�LQ�PDQ\�VWUXFWXUHV�LQ�PRVW�
DUHDV�RI�WKH�FRXQWU\��DQG�VXEMHFWHG�WR�D�UDUH�HYHQW�

1RWH��7KH�UDUH�HYHQW�LV�LQ�DOO�FDVHV�D�PDMRU�HDUWKTXDNH�

4XDOLWDWLYH�PHDVXUH�RI�WKH�OLNHOLKRRG�RI�DQ�LVVXH�OHDGLQJ�WR�D�GHWULPHQWDO�HIIHFW�ZKHQ�DQ�HYHQW�RFFXUV

/LNHOLKRRG�RI�DFWLYDWLRQ ,QVLJQLILFDQW�
HIIHFW

0LQRU�
GDPDJH

0RGHUDWH�
GDPDJH

0DMRU�
GDPDJH

%XLOGLQJ�
FROODSVH

� � � � �
5DUH � ' ' ' & %
8QFRPPRQ � ' ' & % %
1RW�ZLGH�VSUHDG � ' & & % $
5HDVRQDEO\�FRPPRQ � & & % $ $
:LGH�VSUHDG � & & % $ $

/HJHQG
$ 0DMRU�FRQFHUQ
% 6LJQLILFDQW�FRQFHUQ
& 0LQRU�FRQFHUQ
' ,QVLJQLILFDQW�FRQFHUQ

&RQVHTXHQFHV
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³'UDIW��´
��� ,VVXHV�RI�0DMRU�&RQFHUQ
���� *HQHUDO
7KHUH�DUH�WKUHH�LVVXHV�DULVLQJ�IURP�WKH�6FDUU\�2SHQ�/HWWHU�WKDW�DUH�RI�PDMRU�FRQFHUQ�6FDUU\� LGHQWLILHV� YHU\� VSHFLILF� LVVXHV� WKDW� DUH� SDUW� RI� PRUH� JHQHUDO� FRQFHUQV�� 7KHVHPRUH�JHQHUDO�FRQFHUQV�DUH�WKH�LVVXHV�WKDW�DUH�GLVFXVVHG�LQ�WKLV�DQG�VXEVHTXHQW�VHFWLRQVRI� WKLV� UHSRUW�� � 7KH� WKUHH� LVVXHV� DUH� WKH� PDLQ� RQHV� WKDW� WKH� VXUYH\� RI� VWUXFWXUDOGHVLJQHUV�LQGLFDWHG�WR�EH�LVVXHV�WKDW�QHHG�WR�EH�DGGUHVVHG�E\�WKH�LQGXVWU\���7KH\�ZHUHFRQILUPHG�E\�WKH�ULVN�DQDO\VLV�FDUULHG�RXW�LQ�WKH�SUHSDUDWLRQ�RI�7DEOH�����
7KH�WKUHH�LVVXHV�DUH�
q� 3HUIRUPDQFH� RI� SUHFDVW� IORRULQJ� V\VWHPV� LQ� IOH[LEOH� VWUXFWXUHV�� SDUWLFXODUO\� WKHSHUIRUPDQFH�RI�KROORZ�FRUH�SUHFDVW�V\VWHPV�
q� 7KH�XVH�RI�FROG�ZRUNHG�UHODWLYHO\�EULWWOH�ZHOGHG�ZLUH�PHVK�UHLQIRUFHPHQW�
q� %RWK�FDVW�LQVLWX�DQG�SUHFDVW�VOHQGHU�FRQFUHWH�ZDOOV��DQG�WKH�DVVRFLDWHG�SUREOHPV�RIHFFHQWULF�MRLQWV�LQ�WKH�SUHFDVW�ZDOOV�
7KHUH� LV� DQ� DGGLWLRQDO� LVVXH� WKDW� WKH� VXUYH\� KLJKOLJKWHG� DV� EHLQJ� RI� FRQFHUQ� WRGHVLJQHUV� EHFDXVH� RI� WKH� JHQHUDO� YLHZ� WKDW� WKH� LVVXH� QHHGHG� H[WHQVLYH� IXUWKHULQYHVWLJDWLRQ�WR�JLYH�WKH�SURIHVVLRQ�D�VRXQG�XQGHUVWDQGLQJ�RI�LW�
7KLV�LVVXH�LV�
q� 3HUIRUPDQFH�RI�GLDSKUDJPV�
$FWLRQ�LV�EHLQJ�WDNHQ�E\�WKH�LQGXVWU\�WR�EHWWHU�XQGHUVWDQG�DQG�LPSURYH�WKH�VWDWH�RI�WKHDUW�RI�DOO�WKH�DERYH�LVVXHV�RI�FRQFHUQ��7KH�DFWLRQ�LQFOXGHV�WHVWLQJ�RI�FRPSRQHQWV�DQGLQWHJUDWHG�SDUWV�RI�VWUXFWXUHV��DVVHVVPHQW�DQG�UHFRPPHQGLQJ�WKH�GLUHFWLRQ�RI�UHVHDUFKQHHGV�E\�WDVN�JURXSV�VHW�XS�E\�LQGXVWU\�JURXSV��DQG�VXUYH\V�RI�SUDFWLFDO�H[SHULHQFHVRI�YDULRXV�SUDFWLWLRQHUV�LQ�WKH�LQGXVWU\�
���� ,QGXVWU\�$GYDQFHPHQW
2QH�RI�WKH�GHVLJQ�SURIHVVLRQDOV�VXUYH\HG�KDV�ZULWWHQ�WR�D�FOLHQW�WR�JLYH�KLV�YLHZ�RI�D1=� +HUDOG� DUWLFOH� SXEOLVKHG� LQ� HDUO\� $SULO�� � +H� NLQGO\� SURYLGHG� D� FRS\� RI� WKHVWDWHPHQW�DQG�D�TXRWH�IURP�WKDW�VWDWHPHQW�LV�UHOHYDQW�

³'HVSLWH�DOO�RI�WKH�DERYH�HQJLQHHULQJ�LV�D�FRQVHUYDWLYH�SURIHVVLRQ���:KHQD� FULWLFDO� UHSRUW� LV� ZULWWHQ� E\� DQ� LQGLYLGXDO� LQ� WKH� LQGXVWU\� WKHQ� LW� LVORRNHG� DW� VHULRXVO\�� � 7KH� EDVLF� V\VWHP� RI� GHVLJQLQJ� DQG� FRQVWUXFWLQJEXLOGLQJV�LQ�1=�LV�VRXQG���+RZHYHU��ZLWK�DQ\�V\VWHP�WKHUH�ZLOO�EH�FDVHVZKHUH� PLVWDNHV� RU� HUURUV� RFFXU� DQG� LI� VRPHRQH� LV� DZDUH� RI� VXFKSUREOHPV�� WKHQ� WKH\� QHHG� WR� EH� UDLVHG� VR� WKDW� FRUUHFWLYH� DFWLRQ� FDQ� EHWDNHQ�� � ,� EHOLHYH� WKLV� SURFHVV� LV� FXUUHQWO\� WDNLQJ� SODFH� DQG� ZH� WRWDOO\VXSSRUW�,3(1=�LQ�WKHLU�UHVSRQVH�WR�WKH�6FDUU\�5HSRUW´�
7KLV�TXRWH�LQGLFDWHV�WKH�FRQFHUQ�ZLWK�ZKLFK�WKH�LQGXVWU\�UHJDUGV�WKH�LVVXHV�UDLVHG�E\6FDUU\���7KLV�LV�IXUWKHU�HYLGHQFHG�E\�WKH�ZRUN�WKH�%,$�KDV�LQLWLDWHG�WR�PDNH�VXUH�WKHLVVXHV�DUH�DSSURSULDWHO\�UHVHDUFKHG�DQG�DGGUHVVHG�� �:KDW�PXVW�DOVR�EH�XQGHUVWRRG�LVWKDW�WKH�SUDFWLFH�RI�VWUXFWXUDO�HQJLQHHULQJ�FRQWLQXHV�WR�HYROYH���7KH�LQGXVWU\�W\SLFDOO\
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³'UDIW��´
VHHNV�WR�PRYH�IRUZDUG�RQ�WKH�EDVLV�RI�WKHRUHWLFDO�UHVHDUFK�VXSSRUWHG�E\�UHSUHVHQWDWLYHWHVWLQJ��EXW�XQIRUHVHHQ�FRQVHTXHQFHV�RI�DGYDQFHPHQW�DUH�DOZD\V�SRVVLEOH�
,Q� WKH� FDVH� RI� WKH� LVVXHV� RI� PDMRU� FRQFHUQ� LGHQWLILHG� LQ� WKLV� UHSRUW�� WKH� LQGXVWU\� LVWDNLQJ�D�PHDVXUHG�UHVSRQVH���7KLV�UHVSRQVH�LQFOXGHV�FRPPLVVLRQLQJ�IXUWKHU�UHVHDUFK�VHWWLQJ�XS�WDVN�FRPPLWWHHV�WR�LQYHVWLJDWH�WKH�LVVXHV��DQG�GLVVHPLQDWLQJ�VWDWH�RI�WKH�DUWGHVLJQ�JXLGHOLQHV�WR�LPSURYH�WKH�XVH�DQG�SUDFWLFH�RI�V\VWHPV�DQG�GHWDLOV�
,W�LV�LPSRUWDQW�WKDW�WKH�LQGXVWU\�DOORZV�LWVHOI�VXIILFLHQW�WLPH�WR�SURSHUO\�LQYHVWLJDWH�DQGUHVHDUFK� WKH� LVVXHV�RI�FRQFHUQ�DQG� WR�FRPH�XS�ZLWK�PHDVXUHG�DQG�VRXQG�FRPPHQWV�SURFHGXUHV��DQG�JXLGHOLQHV�IRU�FRUUHFWLYH�DFWLRQ��ZKLOVW�QRW�VWLIOLQJ�LQQRYDWLRQ�DQG�WKHHIIHFWLYH�IXQFWLRQLQJ�RI� WKH� LQGXVWU\�� �)HHG�EDFN� IURP� WKH� LQGXVWU\� LV� WKDW�D� UHDFWLRQWKDW�PD\�WDNH�WKH�IRUP�RI�DGGLWLRQDO�UHJXODWLRQ�DQG�EXUHDXFUDF\�LV�WR�EH�DYRLGHG�

���� 7KH�3HUIRUPDQFH�RI�3UHFDVW�)ORRULQJ�6\VWHPV
������ *HQHUDO
7KHUH�KDV�EHHQ�VLJQLILFDQW�XVH�RI�SUHFDVW�IORRULQJ�V\VWHPV�LQ�LQGXVWULDO�VWUXFWXUHV�VLQFHWKH�����¶V�EXW�WKH�JHQHUDO�XVH�RI�VXFK�V\VWHPV�FRPPHQFHG�DERXW�WKH�PLG�����¶V���7KHFRPPRQ�SUHFDVW�IORRULQJ�V\VWHPV�DUH�
q� +ROORZ�FRUH
q� 6LQJOH�DQG�GRXEOH�7¶V�
q� 3UHVWUHVVHG�ULEV�ZLWK�LQILOO�VHFWLRQV�EHWZHHQ�WKHP�
q� 9DULRXV�IODW�SODWH�V\VWHPV�
7KH�KROORZ�FRUH�SUHFDVW�IORRULQJ�V\VWHP�LV�RI�WKH�PRVW�FRQFHUQ�RI�WKHVH�IRXU�V\VWHPVLQ� LWV� RYHUDOO� SHUIRUPDQFH� LQ� EXLOGLQJV�� � 7KH� RWKHU� WKUHH� V\VWHPV� KDYH� WKHLU� RZQSHFXOLDULWLHV� ZKLFK� DUH� UHDVRQDEO\� ZHOO� XQGHUVWRRG� DW� WKH� SUHVHQW� WLPH� EXW� UHTXLUHVRPH�FRGLILFDWLRQ�RI�GHVLJQ�PHWKRGV��SDUWLFXODUO\�DW�VHDWLQJV�WR�DYRLG�VLJQLILFDQW��EXWQRW� PDMRU�� GHILFLHQFLHV� LQ� WKHLU� XVH�� 2QJRLQJ� UHVHDUFK� LV� EHLQJ� XQGHUWDNHQ� DW� WKH8QLYHUVLW\�RI�$XFNODQG� WR� LQYHVWLJDWH� RWKHU� W\SHV�RI� SUHFDVW� IORRULQJ� V\VWHPV� DW� WKHSUHVHQW�WLPH��7KH�UHDVRQ�WKDW�KROORZ�FRUH�LV�RI�PRUH�FRQFHUQ�WKDQ�WKH�RWKHU�V\VWHPV�LVUHODWHG�WR�LWV�VHDWLQJ�GHWDLOV��WKH�VWLIIQHVV�RI�WKH�VHDWLQJ��DQG�WKH�ODFN�RI�D�SRVLWLYH�WLHIURP�WKH�XQLWV�LQWR�WKH�LQVLWX�WRSSLQJ�
7KHUHIRUH�� WKH� UHPDLQGHU�RI� WKLV� VXEVHFWLRQ� IRFXVHV� RQ� KROORZ� FRUH� SUHFDVW� IORRULQJV\VWHPV�
������ +ROORZ�&RUH
+ROORZ� FRUH� ZDV� ILUVW� LQWURGXFHG� LQWR� 1HZ� =HDODQG� LQ� WKH� PLG� ����¶V�� � ,W� ZDV� DUHODWLYHO\�QHZ�SURGXFW�ZRUOGZLGH� DQG� DSSHDUHG� WR� RIIHU� VRPH�PDMRU� DGYDQWDJHV� IRUVXVSHQGHG� IORRUV� LQ� EXLOGLQJV�� � ,WV� XVH� EHFDPH� ZLGHVSUHDG� TXLWH� TXLFNO\�� DQG� LWVSRSXODULW\� KDV� EHHQ� PDLQWDLQHG� XQWLO� WKH� SUHVHQW�� � )URP� WKH� GLVFXVVLRQV� ZLWK� WKHLQGXVWU\�UHSUHVHQWDWLYHV��VHH�VHFWLRQ���� LW�ZRXOG�DSSHDU� WKDW�PD\EH�XS� WR�����RI�DOOVXVSHQGHG�IORRU�VODEV�LQ�FRPPHUFLDO��LQVWLWXWLRQDO�DQG�DSDUWPHQW�EXLOGLQJV�EXLOW�VLQFHDERXW� WKH�PLGGOH� RI� WKH� ����¶V� DUH�KROORZ� FRUH� LQ� WKH�1RUWK� ,VODQG��$� VLJQLILFDQWO\OHVVHU�SURSRUWLRQ�ZRXOG�EH�KROORZ�FRUH�LQ�WKH�6RXWK�,VODQG�DV�LW�LV�PDQXIDFWXUHG�RQO\
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³'UDIW��´
LQ�&KULVWFKXUFK�LQ�WKH�6RXWK�,VODQG�DQG�KHQFH�LW�LV�QRW�VR�ZLGHO\�XVHG���7KH�WUDGLWLRQ�LQWKH�6RXWK�,VODQG�KDV�EHHQ�GRXEOH�7¶V�
7KH�1RUWKULGJH�HDUWKTXDNH�LQ�6RXWKHUQ�&DOLIRUQLD�LQ������ILUVW�DOHUWHG�WKH�LQGXVWU\�LQ1HZ�=HDODQG�WKDW�WKHUH�PLJKW�EH�VRPH�SUREOHPV�ZLWK�KROORZ�FRUH�VHDWLQJV���+RZHYHU�WKH�PXFK�SXEOLFLVHG�VSHFWDFXODU�IDLOXUH�RI�D�KROORZ�FRUH�IORRU�LQ�WKDW�HDUWKTXDNH�ZDVLQ�D�VWHHO�IUDPHG�EXLOGLQJ�ZKLFK�DW�WKDW�WLPH�ZDV�QRW�W\SLFDO�RI�VWUXFWXUHV�EXLOW�LQ�1HZ=HDODQG��7KLV�GLG�VWDUW�VWUXFWXUDO�HQJLQHHUV�TXHVWLRQLQJ�H[DFWO\�ZKDW�ZDV�JRLQJ�RQ�DWWKH� KROORZ� FRUH� VHDWLQJV�� � ,Q� 1HZ� =HDODQG� PRVW� RI� WKH� KROORZ� FRUH� ZDV� XVHG� LQFRQFUHWH�IUDPHG�RU�FRQFUHWH�VKHDU�ZDOO�EXLOGLQJV��QRW�VWUXFWXUDO�VWHHO�IUDPHG�EXLOGLQJV�
$V� DQ� RQJRLQJ� XQGHUVWDQGLQJ� RI� KROORZ� FRUH� SHUIRUPDQFH� HYROYHG� D� 3K'�5HVHDUFK3URMHFW�ZDV�VHW�XS�DW� WKH�8QLYHUVLW\�RI�&DQWHUEXU\�DQG� WHVWLQJ�ZDV�XQGHUWDNHQ�RI�DQLQWHJUDWHG� IORRULQJ� V\VWHP�RI�KROORZ�FRUH�DQG�GXFWLOH� FRQFUHWH� IUDPHV��7KH� WKHVLV� LVVWLOO�EHLQJ�ZULWWHQ���7KH�SUHOLPLQDU\�UHVXOWV�RI�WKDW�WHVW�FDUULHG�RXW�DW�WKH�EHJLQQLQJ�RIODVW�\HDU�SRLQWHG�WR�GHILFLHQFLHV�LQ�WKH�LQGXVWU\¶V�XQGHUVWDQGLQJ�RI�WKH�SHUIRUPDQFH�RIKROORZ� FRUH�� $� WHFKQLFDO� DGYLVRU\� JURXS� RI� HPLQHQW� PHPEHUV� RI� WKH� VWUXFWXUDOHQJLQHHULQJ�SURIHVVLRQ�ZDV�VHW�XS�WR�JXLGH�DQG�GLVVHPLQDWH�RQJRLQJ�UHVHDUFK�RQ�WKLVSUREOHP���7KH�WHFKQLFDO�DGYLVRU\�JURXS�UHSUHVHQWV�
q� 7KH�8QLYHUVLWLHV�RI�&DQWHUEXU\�DQG�$XFNODQG
q� 7KH�1=�6RFLHW\�IRU�(DUWKTXDNH�(QJLQHHULQJ
q� 7KH�6WUXFWXUDO�(QJLQHHULQJ�6RFLHW\��1=
q� 7KH�&RQFUHWH�6RFLHW\
q� 3UHFDVW�1=�,QFRUSRUDWHG
q� 3UHFDVW�)ORRU�0DQXIDFWXUHUV
q� &RQVXOWLQJ�(QJLQHHUV
q� &HPHQW�DQG�&RQFUHWH�$VVRFLDWLRQ�RI�1=
0DQ\� RI� WKH� UHSUHVHQWDWLYHV� RQ� WKH� 7HFKQLFDO� $GYLVRU\� *URXS� JLYH� WKHLU� WLPHYROXQWDULO\� DV� WKH\� KDYH� WKH� FRPPLWPHQW� WR� WKH� SURIHVVLRQ� DQG� WKH� FRPPXQLW\� WRLPSURYH�WKH�XQGHUVWDQGLQJ�DQG�XVH�RI�WKH�SDUWLFXODU�IORRULQJ�V\VWHP�
$�SDSHU�HQWLWOHG�³7KH�6HLVPLF�3HUIRUPDQFH�RI�)ORRULQJ�6\VWHPV�([HFXWLYH�6XPPDU\´ZDV� SXEOLVKHG� LQ� WKH� 6WUXFWXUDO� (QJLQHHULQJ� 6RFLHW\� 1=� �6(62&�� -RXUQDO� LQ6HSWHPEHU� ����� UHIOHFWLQJ� RQ� WKH� 3K'� 5HVHDUFK� 3URMHFW� DQG� PDGH� LQWHULPUHFRPPHQGDWLRQV� RQ� GHVLJQ� GHWDLOV� WR� PLWLJDWH� DJDLQVW� WKH� PRVW� FULWLFDO� DVSHFWV� RIGDPDJH� WR� WKH� IORRULQJ� V\VWHP�� $GGLWLRQDO� UHVHDUFK� LV� EHLQJ� FDUULHG� RXW� DW� WKH8QLYHUVLW\�RI�&DQWHUEXU\�WR�IXUWKHU�WKH�LQGXVWU\�XQGHUVWDQGLQJ�RI�WKH�SHUIRUPDQFH�RIKROORZ�FRUH�IORRULQJ�V\VWHPV��6RPH�RI�WKLV�UHVHDUFK�KDV�EHHQ�UHSRUWHG�IRU�³3UHFDVW�1=,QF�´� E\�%XOO��'��� DQG�0DWWKHZV�� -��� ³3URRI� RI�&RQFHSW� 7HVWV� IRU�+ROORZFRUH� )ORRU8QLW� &RQQHFWLRQV´�� 'HSDUWPHQW� RI� &LYLO� (QJLQHHULQJ�� 8QLYHUVLW\� RI� &DQWHUEXU\�&KULVWFKXUFK��1=��5HVHDUFK�5HSRUW��������
7KH�PDMRU�LVVXH�ZLWK�WKH�KROORZ�FRUH�IORRULQJ�LV�UHODWHG�WR�WKH�VWLIIQHVV�RI�WKH�KROORZFRUH�LWVHOI�LQ�UHODWLRQ�WR�WKH�RYHUDOO�VWLIIQHVV�RI�WKH�EXLOGLQJ���7KH�IDLOXUH�PHFKDQLVP�RIWKH�KROORZ�FRUH�V\VWHP�KDV�EHHQ�VKRZQ�WR�EH�VHULRXV�GDPDJH�WR�WKH�KROORZ�FRUH�XQLW
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³'UDIW��´
DGMDFHQW� WR� WKH� VHDWLQJ�RQ� WKH� UHLQIRUFHG� FRQFUHWH� EHDPV��ZKLFK� FRXOG� OHDG� LQ� VRPHFLUFXPVWDQFHV�WR�FROODSVH�RI�WKH�IORRU�
'DPDJH� DVVRFLDWHG�ZLWK� KROORZ� FRUH� IORRULQJ� V\VWHPV� LQ� D� PDMRU� HDUWKTXDNH� FRXOGUDQJH� IURP�PLQLPDO� WR�EXLOGLQJ� FROODSVH�� ,Q� VKHDU�ZDOO� EXLOGLQJV� WKDW� DUH� LQKHUHQWO\UHODWLYHO\� VWLII� WKH� LPSDFW�RI� D�PDMRU� HDUWKTXDNH� RQ� WKH� LQWHJULW\� RI� WKH� KROORZ� FRUHIORRULQJ�V\VWHP�LV�OLNHO\�WR�EH�PLQLPDO���$V�EXLOGLQJV�EHFRPH�PRUH�IOH[LEOH�WKH�OLNHO\LPSDFW� ZLOO� EHFRPH� PRUH� VHYHUH�� � $W� WKH� H[WUHPH� HQG� RI� VHYHULW\� LV� VXFFHVVLYHFROODSVH� RI� IORRUV� EXW� WKLV� GHSHQGV� RQ� VHYHUDO� FKDUDFWHULVWLFV� RI� WKH� KROORZ� FRUHIORRULQJ�V\VWHP�XVHG�
7KH�DERYH�GLVFXVVLRQ�LV�VLPSOLVWLF�LQ�WKDW�PDQ\�IOH[LEOH�IUDPHG�EXLOGLQJV�PD\�SHUIRUPDGHTXDWHO\�LQ�D�PDMRU�HDUWKTXDNH���7KH�FRQILJXUDWLRQ�RI�WKH�IORRUV�RI�WKH�VWUXFWXUH��WKHUHODWLYH�VWLIIQHVVHV�RI�WKH�EHDPV�DQG�WKH�FROXPQV�RI�WKH�ODWHUDO�ORDG�UHVLVWLQJ�IUDPHV�WKH�SDUWLFXODU�WKLFNQHVV�RI�WKH�KROORZ�FRUH�XQLWV��WKH�VHDWLQJ�GHWDLOV�RI�WKH�KROORZ�FRUHRQ�WKH�EHDPV��DQG�RWKHU�GHWDLOV��ZLOO�DOO�KDYH�LQIOXHQFH�RQ�KRZ�WKH�IORRULQJ�V\VWHP�RI�DSDUWLFXODU�EXLOGLQJ�SHUIRUPV�
7KHUH�DUH�QR�EODQNHW�FULWHULD�WKDW�FDQ�EH�DSSOLHG�WR�DQ\�SDUWLFXODU�FODVV�RI�EXLOGLQJV�RQZKHWKHU�WKH�KROORZ�FRUH�IORRU�ZLOO�SHUIRUP�DGHTXDWHO\�LQ�D�PDMRU�HDUWKTXDNH�
+ROORZ� FRUH� IORRULQJ� V\VWHPV� DUH� ZLGHO\� XVHG� LQWHUQDWLRQDOO\� DV� ZHOO� DV� LQ� 1HZ=HDODQG��,W�LV�FRQVLGHUHG�WKDW�WKHUH�LV�D�YHU\�ORZ�ULVN�RI�GDPDJH�WR�WKHVH�IORRU�V\VWHPVH[FHSW�LQ�D�PDMRU�HDUWKTXDNH�HYHQW�
������ *HRJUDSKLF�9DULDWLRQV�LQ�3HUIRUPDQFH
:KHQ�KROORZ�FRUH�ZDV� ILUVW� LQWURGXFHG� LQ� DERXW� WKH�PLG�����¶V� LW� FDPH�DV�����PPDQG�����PP�WKLFN�� �$V�PRUH�KROORZ�FRUH�SODQWV�VWDUWHG�XS� WKH�DYDLODEOH� WKLFNQHVVHVLQFUHDVHG� WR� ����PP� ZLWK� D� ����PP� YHUVLRQ� EHLQJ� GHYHORSHG� VRPHWLPH� DIWHU�� ,QUHFHQW� \HDUV� WKHUH� KDV� EHHQ� D� ����PP� WKLFN� KROORZ� FRUH� GHYHORSHG�ZLWK� YHU\� ORQJVSDQ�SRWHQWLDO�� �%HFDXVH�RI� WKH� UHODWLYH�HDUWKTXDNH�GHVLJQ� LQWHQVLWLHV�YDU\LQJ� IURP�DPD[LPXP�LQ�:HOOLQJWRQ�WR�D�PLQLPXP�LQ�$XFNODQG�DQG�DUHDV�QRUWK�RI�$XFNODQG��WKHUHODWLYH�VWLIIQHVV�RI�EXLOGLQJV�DOVR�YDULHV�
$XFNODQG� EXLOGLQJV� WHQG� WR� EH� JRYHUQHG� E\� VHUYLFHDELOLW\� FRQVLGHUDWLRQV� XQGHUHDUWKTXDNH�ORDGLQJ�DQG�WKXV�ZLOO�GHIOHFW�UHODWLYHO\�OHVV�LQ�WKH�GHVLJQ�HDUWKTXDNH�WKDQWKH� HTXLYDOHQW� :HOOLQJWRQ� EXLOGLQJ�� &KULVWFKXUFK� SUHVHQWV� DQ� LQWHUPHGLDWH� VWDJHEHWZHHQ�WKH�WZR�
+HQFH� WKH� GHJUHH� RI� FRQFHUQ� YDULHV� IRU� D� SDUWLFXODU� VW\OH� RU� W\SH� RI� EXLOGLQJ� LQ$XFNODQG�DV�UHODWHG�WR�WKH�HTXLYDOHQW�EXLOGLQJV�LQ�RWKHU�UHJLRQV���7KH�FKDUDFWHULVWLFV�RIHDFK�LQGLYLGXDO�EXLOGLQJ�QHHG�WR�EH�DVVHVVHG�RQ�LWV�PHULWV�

���� 5HLQIRUFLQJ
������ &ROG�:RUNHG�:HOGHG�:LUH�0HVK�5HLQIRUFLQJ
6FDUU\� LGHQWLILHG� SUREOHPV� ZLWK� FROG� ZRUNHG� ZHOGHG� ZLUH� PHVK�� � 7KH� WUDGLWLRQDOZHOGHG�ZLUH�PHVK�XVHG�IRU�PDQ\�\HDUV� LQ�1=�KDV�EHHQ�NQRZQ� IRU� VRPH� WLPH� WR�EHLQVXIILFLHQWO\� GXFWLOH� WR� EH� XVHG� LQ� VLWXDWLRQV�ZKHUH� LW� FRXOG� SRWHQWLDOO\� \LHOG�� �7KLVSUREOHP�KDV�EHHQ�ZHOO�XQGHUVWRRG�IRU�D�QXPEHU�RI�\HDUV�DQG�LW�LV�JHQHUDOO\�DFFHSWHG
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³'UDIW��´
E\�WKH�LQGXVWU\�WKDW�ZKHUH�WKHUH�LV�SRWHQWLDO�IRU�\LHOGLQJ�RI�UHLQIRUFHPHQW�LQ�VLJQLILFDQWVWUXFWXUDO� PHPEHUV�� FROG� ZRUNHG� ZHOGHG� ZLUH� PHVK� VKRXOG� QRW� EH� XVHG��:KDW� KDVEHHQ� OHVV� XQGHUVWRRG� LV� WKH� SRWHQWLDO� IRU� WKH� PHVK� WR� \LHOG� DW� SUHFDVW� VODE�EHDPLQWHUIDFHV�� � 7KHUH� LV� QRZ� DQ� DOWHUQDWLYH� ZHOGHG� ZLUH� PHVK� DYDLODEOH� WKDW� LV� PRUHGXFWLOH�EXW�LV�QRW�LQ�DFFRUGDQFH�ZLWK�WKH�QHZ�UHLQIRUFLQJ�VWHHO�VWDQGDUG�$6�1=6������,W� LV� PDQXIDFWXUHG� IURP� *UDGH� ���� UHLQIRUFLQJ� WKDW� FRPSOLHV� ZLWK� D� VXSHUVHGHGVWDQGDUG� 1=6� ����� DQG� LW� LV� VXSSOLHG� RQ� WKH� XQGHUVWDQGLQJ� WKDW� LW� LV� XVHG� DV� DQDOWHUQDWLYH�VROXWLRQ�WR�WKH�1=�%XLOGLQJ�&RGH�UHTXLUHPHQWV�
7KHUH� LV� GDPDJH� SRWHQWLDO� LQ� VODE� VWUXFWXUHV� WKDW� LQFOXGH� FROG� ZRUNHG� ZHOGHG� ZLUHPHVK�UHLQIRUFLQJ�ZKHUH�SRWHQWLDO�WR�\LHOG�LQ�D�PDMRU�HDUWKTXDNH�H[LVWV��6XFK�SRWHQWLDOWR�\LHOG�LV�DOPRVW�H[FOXVLYHO\�DVVRFLDWHG�ZLWK�LQWHUIDFHV�EHWZHHQ�SUHFDVW�IORRU�WRSSLQJVDQG�DGMDFHQW�VWUXFWXUDO�HOHPHQWV�ZKHUH�FRQWLQXLW\�FUDFNLQJ�LQ�WKH�FRQFUHWH�FDQ�RFFXU�DWWKH�LQWHUIDFHV�EHFDXVH�RI�GLIIHULQJ�GLVSODFHPHQW�DQG�RU� URWDWLRQ�FKDUDFWHULVWLFV�RI� WKHHOHPHQWV�
7KH� LQDELOLW\� RI� WKH� PHVK� WR� XQGHUJR� VLJQLILFDQW� SRVW� HODVWLF� GHIRUPDWLRQ� EHIRUH� LWUXSWXUHV�GRHV�QRW�QHFHVVDULO\�OHDG�WR�VHYHUH�GDPDJH�RU�FROODSVH���,Q�WKH�H[WUHPH�FDVHFROODSVH� RI� IORRUV� FRXOG� RFFXU�� SDUWLFXODUO\� LI� VXFK� D� IORRU� LV� D� KROORZ� FRUH� SUHFDVWV\VWHP�WKDW�UHOLHV�RQ�FROG�ZRUNHG�ZHOGHG�ZLUH�PHVK�IRU�FRQWLQXLW\�RI�WKH�VODE�ZLWK�WKHVXSSRUWLQJ�EHDPV���0DQ\�PHVK�IDLOXUHV�DUH�OLNHO\�WR�FDXVH�UHODWLYHO\�OLWWOH�GDPDJH���$VZLWK�RWKHU�PDMRU� LVVXHV�KLJKOLJKWHG� LQ� WKLV� UHSRUW� WKHUH� LV� D�ZKROH� UDQJH�RI�SRVVLEOHVFHQDULRV�UHODWHG�WR�WKH�XVH�RI�WKH�EULWWOH�PHVKHV�
,Q�WKH�3K'�5HVHDUFK�QRWHG�LQ�6HFWLRQ�������DERYH��WKH�WRSSLQJ�VODE�WR�WKH�KROORZ�FRUHXQLWV�ZDV� UHLQIRUFHG�ZLWK� FROG�ZRUNHG�ZHOGHG�ZLUH�PHVK�ZLWK� FRQYHQWLRQDO� GXFWLOHVWDUWHUV�IURP�WKH�EHDPV��7KH�SHUIRUPDQFH�RI�WKH�KROORZ�FRUH�SUHFDVW�IORRULQJ�V\VWHPKDV�DW�OHDVW�LQ�SDUW�EHHQ�LQIOXHQFHG�E\�WKH�XVH�RI�WKH�FROG�ZRUNHG�ZHOGHG�ZLUH�PHVK�LQWKH�WRSSLQJ�VODE�
7KH� PDMRULW\� RI� EXLOGLQJV� FRQVWUXFWHG� VLQFH� WKH� PLG� ����¶V� XVLQJ� SUHFDVW� FRQFUHWHIORRULQJ�V\VWHPV�ZLOO�KDYH�FROG�ZRUNHG�EULWWOH�ZHOGHG�ZLUH�PHVK�UHLQIRUFHPHQW�LQ�WKHLQVLWX�IORRU�WRSSLQJV���7KH\�ZLOO�LQFOXGH�KROORZ�FRUH��GRXEOH�WHH��DQG�ULE�IORRU�V\VWHPV�DQG� WKH� UHODWLYHO\� OHVV� IUHTXHQWO\� XVHG� IODW� SODWH� W\SH� IORRU� V\VWHPV�� � +RZ�PDQ\� RIWKHVH�EXLOGLQJV�ZLOO�H[KLELW� VLJQLILFDQW�GLVWUHVV�XQGHU� D�PDMRU� HDUWKTXDNH�EHFDXVH�RIWKH�XVH�RI�FROG�ZRUNHG�EULWWOH�ZHOGHG�ZLUH�PHVK�LQ�WKH�VODEV�LV�PXFK�OHVV�FOHDU�
������ *UDGH����(�5HLQIRUFLQJ
7KHUH� DOVR� H[LVWV� DQ� LVVXH� ZLWK� *UDGH� ���(� UHLQIRUFHPHQW�� 7KH� UHLQIRUFHPHQW� LVPDQXIDFWXUHG�WR�FRPSO\�ZLWK�$6�1=6�������7KH�JUDGH�ZDV�LQWURGXFHG�WZR�\HDUV�DJRWR�UHSODFH�*UDGH�����DQG� LV�QRZ�WKH�RQO\�KLJK�\LHOG�UHLQIRUFLQJ�VWHHO�DYDLODEOH��7KHLQGXVWU\� KDV�EHFRPH� DZDUH� WKDW� LQ� LVRODWHG� LQVWDQFHV�*UDGH� ���(� VWHHO� KDV� VXIIHUHGIURP�DEXVH�LQ�EHQGLQJ�DQG�ZHOGLQJ�RQ�VLWH��,W�LV�QRWHG�WKDW�%,$�KDV�LVVXHG�DQ�DGYLVRU\QRWH�FDXWLRQLQJ�DJDLQVW�VLWH�ZHOGLQJ�DQG�EHQGLQJ��)XUWKHU�LQYHVWLJDWLRQV�DUH�RQJRLQJ�

���� 6OHQGHU�&RQFUHWH�:DOOV
6OHQGHU�ZDOOV�GR�QRW�IDOO�LQWR�WKH�FDWHJRU\�RI�EHLQJ�RI�PDMRU�FRQFHUQ��7KH\�DUH�FODVVHGLQ�7DEOH�����DV�RI�EHLQJ�RI�VLJQLILFDQW�FRQFHUQ�DQG�WKH\�DUH�FXUUHQWO\�D�FRQWURYHUVLDO
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³'UDIW��´
WRSLF�DPRQJ�VWUXFWXUDO�GHVLJQ�HQJLQHHUV��7KHUH�LV�D�ZLGH�GLYHUJHQFH�LQ�YLHZV�UHODWHGWR� KRZ� FRQVHUYDWLYH� WKH� FXUUHQW� &RQFUHWH� 'HVLJQ� 6WDQGDUG� UHTXLUHPHQWV� IRU� WKHVHZDOOV�DUH�
7KHUH�KDV� EHHQ� FRQFHUQ� H[SUHVVHG� E\�6FDUU\� LQ� WKH� RSHQ� OHWWHU� DERXW� HFFHQWULF� ORDGSDWKV�DW�MRLQWV�LQ�SUHFDVW�FRQFUHWH�ZDOOV�DQG�VLPLODU�W\SHV�RI�SDQHOV��6FDUU\¶V�FRQFHUQDERXW� HFFHQWULF� MRLQW� V\VWHPV� LQ� SUHFDVW� FRQFUHWH� ZDOOV� LV� VSHFLILF� DQG�� DOWKRXJKLPSRUWDQW�� QRW� WKH� IXQGDPHQWDO� LVVXH� UHODWLQJ� WR� ZDOOV�� � ,W� LV� UDWKHU� WKH� LVVXH� RIVOHQGHUQHVV�DQG�FRQVHTXHQW�VWDELOLW\�RI�ZDOOV�
7KHUH� LV� D� OLPLWDWLRQ� LQ� WKH� 1=� &RQFUHWH� 6WDQGDUG�� 1=6� ������ RQ� WKH� XQVXSSRUWHGKHLJKW�WR�WKLFNQHVV�UDWLR�RI�ZDOOV�EXW�WKH�OLPLW�FDQ�EH�H[FHHGHG�LI

³«UDWLRQDO� DQDO\VLV� RU� WHVW� VKRZV� DGHTXDWH� VWUHQJWK� DQG� VWDELOLW\� DW� WKHXOWLPDWH�OLPLW�VWDWH«´�
7KH� OLPLWLQJ� UDWLR� LV� UHJXODUO\� H[FHHGHG� LQ�ZDOOV� DVVRFLDWHG�ZLWK� SDUWLFXODU� W\SHV� RIVWUXFWXUHV�� �$OWKRXJK� WKH�&RQFUHWH�6WDQGDUG� VSHFLILHV�D� OLPLW� WKHUH� LV� D� FRQVLGHUDEOHERG\�RI�RSLQLRQ�WKDW�KROGV�WKDW�WKH�OLPLW�LQ�WKH�&RQFUHWH�6WDQGDUG�LV�YHU\�FRQVHUYDWLYH�6RPH� WHVWLQJ� GRQH� UHFHQWO\� VXSSRUWV� WKLV� YLHZ�� �%HDWWLH�� *�-��� ³$� *XLGH� IRU� WKH'HVLJQLQJ�DQG�'HWDLOLQJ�6OHQGHU�3UHFDVW�3DQHOV�IRU�(DUWKTXDNH�/RDG�5HVLVWDQFH´��1=&RQFUHWH�6RFLHW\�&RQIHUHQFH��������
7KHUH�DUH�WZR�GLVWLQFW�VLWXDWLRQV�ZKHUH�UHLQIRUFHG�FRQFUHWH�ZDOOV�DUH�XVHG���7KH�ILUVW�LVLQ� FRPPHUFLDO� EXLOGLQJV�� LQFOXGLQJ� LQVWLWXWLRQDO� DQG� DSDUWPHQW� EXLOGLQJV�� ZKHUH� WKHZDOOV� H[WHQG�EHWZHHQ� VHYHUDO� IORRUV�� �7KLV� LV� WUDGLWLRQDOO\� DQ� LQVLWX�ZDOO� RU� D� WLOW� XSSDQHO�� � 7KHVH� ZDOOV� JHQHUDOO\� KDYH� DQ� XQVXSSRUWHG� KHLJKW� WR� WKLFNQHVV� UDWLR� WKDWFRPSOLHV� ZLWK� WKH� QRQ�VSHFLILF� GHVLJQ� OLPLWDWLRQ� LQ� WKH� &RQFUHWH� 6WDQGDUG� EHFDXVHUHVWUDLQW�LV�SURYLGHG�DW�HDFK�IORRU�OHYHO���7KHUH�DUH�VRPH�LQVWDQFHV�ZKHUH�WLPEHU�IORRUVDUH� XVHG� LQ� PRGHUQ� DSDUWPHQW� EXLOGLQJV� EXW� ZHOO� GHWDLOHG� WLPEHU� IORRUV� SURYLGHVXIILFLHQW� UHVWUDLQW� WR� WKH� ZDOOV� DW� IORRU� OHYHO� WR� HQDEOH� WKHP� WR� FRPSO\� ZLWK� WKH&RQFUHWH�6WDQGDUG�
7KH�RWKHU�JURXS�RI�VWUXFWXUHV�DUH�SULPDULO\�OLJKW�LQGXVWULDO�EXLOGLQJV�DQG�ZDUHKRXVHVZKHUH�ZDOOV� DUH� XVHG� HIIHFWLYHO\� DV� FODGGLQJ� SDQHOV� EXW� DOVR� UHVLVW� KRUL]RQWDO� ORDGVERWK�LQ�SODQH�DQG�RXW�RI�SODQH���7KHVH�DUH�WKH�ZDOOV�WKDW�GR�QRW�JHQHUDOO\�FRPSO\�ZLWKWKH�QRQ�VSHFLILF�GHVLJQ�OLPLWDWLRQ�RQ�XQVXSSRUWHG�KHLJKW�WR�WKLFNQHVV�UDWLR�SURYLGHG�LQWKH�&RQFUHWH�6WDQGDUG��7HVWLQJ�WKDW�KDV�EHHQ�XQGHUWDNHQ�UHFHQWO\�WR�EHWWHU�XQGHUVWDQGWKH�SHUIRUPDQFH�RI� WKHVH�ZDOOV� �VRPH� UHVXOWV� KDYH�\HW� WR� EH� SXEOLVKHG�� VHHPV� WR� EHLQGLFDWLQJ�WKDW�WKH�&RQFUHWH�'HVLJQ�6WDQGDUG�LV�YHU\�FRQVHUYDWLYH�ZLWK�WKH�OLPLW�VHW�RQWKH�KHLJKW�WR�WKLFNQHVV�UDWLR�IRU�WKHVH�ZDOOV�� � ,Q�PDQ\�FDVHV�WKHVH�ZDOOV�KDYH�ORZ�LQ�SODQH�VKHDU�IRUFHV�ZKHQ�VXEMHFWHG�WR�PDMRU�HDUWKTXDNH�ORDGLQJ���7KH\�DOVR�VKRZ�JRRGVWDELOLW\� FKDUDFWHULVWLFV� DQG� UHODWLYHO\� JRRG� OLPLWHG� GXFWLOLW\�� ,W� LV� DOVR� DSSDUHQW� WKDWJHRJUDSKLF�YDULDWLRQV�LQ�EDVH�MRLQW�GHWDLOV�KDYH�PDUNHG�LQIOXHQFH�RQ�ZDOO�SHUIRUPDQFH�
6OHQGHU�ZDOOV� ZHUH� LGHQWLILHG� E\� VRPH� RI� WKRVH� VXUYH\HG� DV� D�PDMRU� LVVXH�� DQG� WKHLQGXVWU\� FRQWLQXHV� WR� LQYHVWLJDWH� WKHVH� ZDOOV� DFWLYHO\�� � 7KHUH� LV� D� VWURQJ� ERG\� RIRSLQLRQ�WKDW�KROGV�WKDW�VOHQGHU�ZDOOV�ZLOO�SHUIRUP�DGHTXDWHO\�XQGHU�PDMRU�HDUWKTXDNHORDGLQJ��7KHUH� LV�DOVR�D�FRQWUDU\�YLHZ�WKDW�VOHQGHU�ZDOOV�ZLOO�QRW�SHUIRUP�DV�ZHOO�DVJHQHUDOO\�H[SHFWHG��7KH�UHVHDUFK�LQWR�VOHQGHU�ZDOOV�LV�IRFXVLQJ�RQ��DPRQJ�RWKHU�LVVXHV�UHDVRQDEOH�VOHQGHUQHVV�UDWLRV�LQ�YDULRXV�ZDOO�FRQILJXUDWLRQV�
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³'UDIW��´
7KH�SUREDELOLW\�RI�VOHQGHU�ZDOOV�FDXVLQJ�EXLOGLQJ�IDLOXUH�LQ�FRPPHUFLDO��LQVWLWXWLRQDO�DQG� UHVLGHQWLDO� EXLOGLQJV� LV� YHU\� ORZ�� � 7KH� FRQFHUQ� LV� ZLWK� WKH� VOHQGHU� LQGXVWULDOEXLOGLQJ�ZDOOV��,Q�WKHVH�VLWXDWLRQV�WKHUH�PD\�EH�FDVHV�ZKHUH�LQVWDELOLW\�FDQ�RFFXU�DQGWKH�FRQVHTXHQFHV�FRXOG�EH�VHULRXV���,W�LV�XQOLNHO\�WKDW�VXFK�ZDOO�IDLOXUHV�ZRXOG�OHDG�WRFROODSVH�RI�WKH�VWUXFWXUH�EXW�WKH\�FRXOG�SUHFLSLWDWH�SDUWLDO�FROODSVH�RI�D�URRI�RU�ZDOO�
���� 'LDSKUDJPV
7KH�GLDSKUDJPV�WKDW�DUH�GLVFXVVHG�LQ�WKLV�VHFWLRQ�DUH�JHQHUDOO\�IORRU�GLDSKUDJPV�WKDW�DSDUW� IURP� VXSSRUWLQJ� JUDYLW\� ORDGV�� WLH� WKH� YDULRXV� YHUWLFDO� VWUXFWXUDO� HOHPHQWV� RI� DEXLOGLQJ� WRJHWKHU� DW� HDFK� IORRU� OHYHO�� � 6FDUU\� KDV� WZR� SDUWLFXODU� FRQFHUQV� DERXWGLDSKUDJPV���7KHVH�DUH�WKH�SHUFHLYHG�LQDELOLW\�RI�HQJLQHHUV�WR�WUDFH�WKH�ORDG�SDWKV�LQWKH� GLDSKUDJPV� DQG� UHLQIRUFH� WKHP� DFFRUGLQJO\�� DQG� D� PRUH� VSHFLILF� SUREOHP� ZLWKKRZ�YHUWLFDO�GLVFRQWLQXLWLHV�LQ�GLDSKUDJPV�DUH�KDQGOHG�LQ�GHVLJQ�DQG�GHWDLOLQJ��%RWK�RIWKHVH� FRQFHUQV� DUH� SDUW� RI� D�PRUH� JHQHUDO� FRQFHUQ� E\�PDQ\� LQ� WKH� LQGXVWU\� WKDW� WKHORDGV� DQG� DFWLRQV� RI� GLDSKUDJPV�� SDUWLFXODUO\� LQ� KLJKULVH� EXLOGLQJV�� LV� QRW� ZHOOXQGHUVWRRG
7KH�/RDGLQJV�6WDQGDUG�&RPPLWWHH�LQYHVWLJDWLQJ�WKH�FRPELQHG�1=�$XVWUDOLDQ�VHLVPLFSURYLVLRQV� IRU� WKH� SURSRVHG� QHZ� /RDGLQJ� 6WDQGDUG� KDYH� D� FRQFHUQ� UHODWHG� WRGLDSKUDJPV��EXW�ILQG�WKDW�WKHUH�LV�QRW�HQRXJK�UHVHDUFK�DYDLODEOH�WR�SURYLGH�D�GHILQLWLYHDSSURDFK�WR�GLDSKUDJP�GHVLJQ���8QGHUVWDQGLQJ�RI�WKHVH�GLDSKUDJPV�VWDUWV�ZLWK�EHLQJDEOH�WR�PRGHO�WKH�GLDSKUDJPV�SURSHUO\�LQ�WKH�YDULRXV�FRPPHUFLDOO\�DYDLODEOH�DQDO\VHVSDFNDJHV�IRU�PXOWL�VWRUH\�EXLOGLQJV���8QWLO�UHODWLYHO\�UHFHQW�\HDUV�WKH�VWDQGDUG�DQDO\VLVSDFNDJHV�KDYH�QRW�EHHQ�FDSDEOH�RI�PRGHOOLQJ�GLDSKUDJPV�HIIHFWLYHO\���7KHVH�SDFNDJHVDUH�QRZ�DYDLODEOH�EXW� UHFRQFLOLQJ� WKH�SK\VLFDO� SHUIRUPDQFH�RI�GLDSKUDJPV�DQG� WKHLULQWHUDFWLRQ�ZLWK� RWKHU� HOHPHQWV� RI� WKH� EXLOGLQJ� VWUXFWXUH�ZLWK� WKH� UHVXOWV� RI� DQDO\VLVUHTXLUHV� H[WHQVLYH� RQJRLQJ� UHVHDUFK� HIIRUW�� 7KLV� ZLOO� HYHQWXDOO\� OHDG� WR� VXFFHVVIXOFRGLILFDWLRQ�RI�GLDSKUDJP�DQDO\VLV�DQG�GHVLJQ�
$OO� EXLOGLQJV� RI� WZR� RU� PRUH� VWRUH\V� KDYH� GLDSKUDJPV� LQFRUSRUDWHG� LQ� WKHP�'LDSKUDJPV�DVVRFLDWHG�ZLWK�ORZ�DQG�PHGLXP�ULVH�EXLOGLQJV�DUH�OLJKWO\�VWUHVVHG�DV�WKHH[WHQW� RI� WKH� GLDSKUDJP�� H[FHSW� IRU� YHU\� XQXVXDO� FRQILJXUDWLRQV�� PHDQV� WKDWGLDSKUDJP�IRUFHV�DUH�ORZ���,Q�KLJKULVH�VWUXFWXUHV�SDUWLFXODUO\�RI�PL[HG�VKHDU�ZDOO�DQGIUDPH� FRQILJXUDWLRQV�� RU� VWUXFWXUHV� RI� XQXVXDO� VKDSHV�� WKH� GLDSKUDJPV� FDQ� JHW� YHU\KLJKO\� VWUHVVHG� DQG� WKXV� DUH�PXFK�PRUH� SURQH� WR� XQSUHGLFWDEOH� UHVSRQVH� WR� D�PDMRUHDUWKTXDNH�� 'LDSKUDJP� IDLOXUH� LV� D� SRVVLELOLW\� EXW� GLDSKUDJP� IDLOXUH� GRHV� QRWQHFHVVDULO\� OHDG� WR� EXLOGLQJ� FROODSVH�� $� GLDSKUDJP� PD\� EH� FODVVHG� DV� VWUXFWXUDOO\IDLOHG� EXW� LW� PD\� EH� VWLOO� FDSDEOH� RI� SHUIRUPLQJ� PRVW� RI� LWV� UHTXLUHG� IXQFWLRQV�� ,IVHYHUDO� GLDSKUDJPV� LQ� D� PXOWL�VWRUH\� EXLOGLQJ� ZHUH� WR� IDLO� WKHQ� EXLOGLQJ� FROODSVHEHFRPHV�PRUH�OLNHO\�EXW�WKLV�VFHQDULR�LV�QRW�OLNHO\�H[FHSW�LQ�LVRODWHG�LQFLGHQFHV�
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³'UDIW��´
��� 5HODWLYH�5LVN
,Q�WKLV�VHFWLRQ�WKHUH�LV�D�EULHI�GLVFXVVLRQ�RQ�UHFHQWO\�LGHQWLILHG�GHILFLHQFLHV�LQ�PRGHUQEXLOGLQJV��OHVV�WKDQ����\HDUV�ROG��DV�RSSRVHG�WR�GHILFLHQFLHV�WKDW�KDYH�EHHQ�LGHQWLILHGLQ�ROGHU�EXLOGLQJV�
,VVXHV� RI� PDMRU� FRQFHUQ� KLJKOLJKWHG� LQ� 6HFWLRQ� �� RI� WKLV� UHSRUW� PD\�� LQ� VRPHFLUFXPVWDQFHV��OHDG�WR�FROODSVH�RI�D�EXLOGLQJ���7KH�FROODSVH�ZLOO�EH�WKH�FRQVHTXHQFH�RIWKH�UHVSRQVH�RI�WKH�EXLOGLQJ�WR�D�PDMRU�HDUWKTXDNH��DQ�HDUWKTXDNH�ZLWK�WKH�SUREDELOLW\RI�RFFXUULQJ�RQFH�LQ�HYHU\�����\HDUV����7KH�DUJXPHQW�WR�VWUHQJWKHQ��RU�LQ�WKH�H[WUHPHFDVH�GHPROLVKHG��VXFK�D�EXLOGLQJ�EHFDXVH�RI�WKH�LVVXHV�ZKLFK�DUH�QRZ�EHLQJ�JUDSSOHGZLWK�LV�RQO\�YDOLG�LI�EXLOGLQJV�FRQVWUXFWHG�LQ�WKH�SDVW��VD\�SULRU�WR�������DUH�VLPLODUO\WUHDWHG�� �0DQ\� RI� WKHVH� EXLOGLQJV�PD\� KDYH� FULWLFDO� VWUXFWXUDO� ZHDNQHVVHV� DQG� WKXVVRPH�FRXOG�SRWHQWLDOO\�FROODSVH�LQ�D�PDMRU�HDUWKTXDNH�
%XW� WKH� PDMRU� HDUWKTXDNH� HYHQW� WKDW� FRXOG� OHDG� WR� WKH� FROODSVH� RI� WKH� SUH�����EXLOGLQJV� LV� DOVR� WKH� HYHQW� WKDW� FRXOG� OHDG� WR� WKH� FROODSVH� RI� VRPH� RI� RXU� PRGHUQEXLOGLQJV�WKDW�LQFRUSRUDWH�WKH�GHILFLHQFLHV�RXWOLQHG�LQ�WKLV�UHSRUW�
7KXV�� WKHUH� LV� QR� MXVWLILFDWLRQ� IRU� GHDOLQJ� ZLWK� WKHVH� PRGHUQ� EXLOGLQJV� ZLWK� WKHVHGHILFLHQFLHV�DQ\�PRUH�H[SHGLWLRXVO\�WKDQ�GHDOLQJ�ZLWK�WKH�SUH������EXLOGLQJV�SURQH�WREULWWOH�IDLOXUH�DQG�FROODSVH�
7KH�HDUWKTXDNH�LV�WKH�VDPH�� �7KH�RXWFRPH�LV�WKH�VDPH�� �7KH�RQO\� LVVXH�DV�IDU�DV�WKHEXLOGLQJ�LV�FRQFHUQHG�LV�WKH�GHILFLHQFLHV�WKDW�PD\�OHDG�WR�FROODSVH�
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³'UDIW��´
��� $GGUHVVLQJ�WKH�,VVXHV
���� *HQHUDO
7KH�LVVXHV�DULVLQJ�RXW�RI�WKH�6FDUU\�2SHQ�/HWWHU�GLVFXVVHG�LQ�6HFWLRQ���RI�WKLV�UHSRUWDUH�DOO�UHODWHG�WR�UHLQIRUFHG�FRQFUHWH�FRQVWUXFWLRQ���$OO�IRXU�LVVXHV�DUH�RI�VLJQLILFDQFHRQO\�LQ�WKH�HYHQW�RI�EXLOGLQJV�EHLQJ�VXEMHFWHG�WR�D�PDMRU�HDUWKTXDNH���,W�LV�DQWLFLSDWHGWKDW� WKH�OHYHO�RI�HDUWKTXDNH�ORDGLQJ�UHTXLUHG�WR�SURGXFH�SRVVLEOH�IDLOXUH�RI�EXLOGLQJVEHFDXVH�RI� WKH�GHILFLHQFLHV� LGHQWLILHG� LQ� WKLV� UHSRUW� LV� WKH�XOWLPDWH� OLPLW� VWDWH� GHVLJQHDUWKTXDNH��7KLV�LV�WKH�UHSUHVHQWDWLYH�HDUWKTXDNH�XVHG�IRU�WKH�GHVLJQ�RI�VWUXFWXUHV� WRSURWHFW� WKH� OLYHV� RI� WKH� RFFXSDQWV� EXW� DFFHSWLQJ� WKDW� WKH� VWUXFWXUH� PD\� VXVWDLQVXEVWDQWLDO�QRQ�UHSDLUDEOH�GDPDJH�
���� ([LVWLQJ�%XLOGLQJV
,Q�6HFWLRQ���RI�WKLV�UHSRUW� WKH�DUJXPHQW� LV�SUHVHQWHG�WKDW� WKHUH� LV�QR�MXVWLILFDWLRQ�IRUWDNLQJ�DFWLRQ�RQ�WKH�H[LVWLQJ�VWRFN�RI�EXLOGLQJV�LQ�ZKLFK�WKH�PDMRU�LVVXHV�RI�FRQFHUQRFFXU�� LI�VLPLODU��DQG�HTXDOO\�SURPSW�DFWLRQ�� LV�QRW� WDNHQ�RQ�RWKHU�H[LVWLQJ�EXLOGLQJVSDUWLFXODUO\�WKRVH�EXLOW�SUH������
2Q�D�PRUH�SUDJPDWLF�QRWH��LW�PD\�EH�DSSURSULDWH�WKDW�D�VXUYH\�RI�EXLOGLQJV�YXOQHUDEOHWR� WKH� SUREOHPV� KLJKOLJKWHG� LQ� 6HFWLRQ� ���� �SUHFDVW� KROORZ� FRUH� IORRU� V\VWHPV�� LVXQGHUWDNHQ�VR�WKDW� WKH�H[WHQW�RI� WKH�SUREOHP�IORRU�V\VWHP�DQG�FRQILJXUDWLRQV�FDQ�EHDVVHVVHG��,I�WKH�%,$�GHFLGH�WR�XQGHUWDNH�WKH�UHYLHZ�LW�LV�UHFRPPHQGHG�WKDW�D�VHOHFWHGQXPEHU� RI� 7HUULWRULDO� $XWKRULWLHV� LQ� $XFNODQG�� :HOOLQJWRQ� DQG� &KULVWFKXUFK� PDNHDYDLODEOH� %XLOGLQJ� &RQVHQW� UHFRUGV� IRU� UHYLHZ�� � 7KH� UHYLHZ� VKRXOG� H[WHQG� WRGHWHUPLQLQJ�KRZ�H[WHQVLYH�WKH�XVH�RI�KROORZ�FRUH�LQ�VLJQLILFDQW�PHGLXP�DQG�KLJKULVHEXLOGLQJV� KDV� EHHQ�� WKH� JHQHUDO� UDQJH� RI� WKLFNQHVV� RI� WKH� KROORZ� FRUH�� W\SLFDO� IORRUFRQILJXUDWLRQV��VHDWLQJ�GHWDLOV��DQG�WKH�VWLIIQHVV�RI�WKH�EXLOGLQJ�
,I�WKH�DVVHVVPHQW�RXWOLQHG�DERYH�LV�XQGHUWDNHQ�WKHQ�LW�VKRXOG�DOVR�LQFOXGH�LGHQWLI\LQJZKHWKHU�FROG�ZRUNHG�EULWWOH�UHLQIRUFLQJ�PHVKHV�KDYH�EHHQ�XVHG�LQ�YXOQHUDEOH�SDUWV�RIIORRU�V\VWHPV�RI� WKHVH�EXLOGLQJV�VR�WKDW� WKH�KROORZ�FRUH�DQG�EULWWOH� UHLQIRUFLQJ�PHVKFRQFHUQV�FDQ�EH�DGGUHVVHG�WRJHWKHU�
,W�LV�LPSRUWDQW�WR�DSSUHFLDWH�WKDW�WKH�OHYHO�RI�GDPDJH�WKDW�PD\�RFFXU�WR�WKRVH�EXLOGLQJVLQ�D�PDMRU�HDUWKTXDNH�WKDW�DUH�LGHQWLILHG�DV�EHLQJ�YXOQHUDEOH��ZLOO�UDQJH�IURP�PLQRU�WRYHU\�VHYHUH���6LJQLILFDQW�GHWDLOHG�ZRUN�LV�OLNHO\�WR�EH�UHTXLUHG�WR�TXDQWLI\�WKH�H[WHQW�RIGDPDJH�IRU�VSHFLILF�EXLOGLQJV�

���� 1HZ�%XLOGLQJV
$V� SDUW� RI� WKH� UHYLHZ� RI� WKH� 6FDUU\� 2SHQ� /HWWHU� LQWHULP� UHTXLUHPHQWV� KDYH� EHHQIRUPXODWHG� WR�DGGUHVV� WKH�SUHFDVW�KROORZ�FRUH�IORRU�V\VWHP�SUREOHPV��DQG�WKH�XVH�RIFROG� ZRUNHG� EULWWOH� PHVK� UHLQIRUFHPHQW�� � 7KHVH� UHTXLUHPHQWV� DUH� SUHVHQWHG� LQ$SSHQGL[�%�RI� WKLV� UHSRUW�� � 6RPH� GLVFXVVLRQV� DUH� QHFHVVDU\�ZLWK� %,$� WR� GHWHUPLQHKRZ� WKH\� ZLVK� WR� GLVVHPLQDWH� WKLV� LQIRUPDWLRQ� WR� WKH� LQGXVWU\�� DQG� SDUWLFXODUO\� WRFRQVHQWLQJ� DXWKRULWLHV�� � ,W�PXVW� EH� VWUHVVHG� WKDW� WKLV� LV� DQ� LQWHULP�PHDVXUH� XQWLO� WKHUHVHDUFK� KDV� EHHQ� FRPSOHWHG� DQG� FRGLILHG� UHTXLUHPHQWV� KDYH� EHHQ� LQFOXGHG� LQ1=6�������WKH�&RQFUHWH�6WDQGDUG��ZKLFK�LV�FXUUHQWO\�EHLQJ�UHYLVHG�
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³'UDIW��´
3UHSDUDWLRQ�DQG�FRPSOHWLRQ�RI�VWDQGDUGV�RI�DQ\�GHVFULSWLRQ�WDNHV�D�VLJQLILFDQW�DPRXQWRI�WLPH�DQG�WKXV�LW�LV�VXJJHVWHG�WKDW�WKH�LQWHULP�UHTXLUHPHQWV�PD\�EH�D�VXLWDEOH�YHKLFOHWR�PLWLJDWH� WKH�PRVW� REYLRXV� RI� WKH� HIIHFWV� RI� WKH�PDMRU� FRQFHUQV� LGHQWLILHG� LQ� WKLVUHSRUW���,W�PXVW�EH�FOHDUO\�XQGHUVWRRG�WKDW�WKH�UHTXLUHPHQWV�DUH�LQWHULP�PHDVXUHV�DQGDUH�EDVHG�RQ�LQFRPSOHWH�UHVHDUFK�ILQGLQJV���7KH�7HFKQLFDO�$GYLVRU\�*URXS�PHPEHUVORRNLQJ� LQWR� WKH� VHLVPLF�SHUIRUPDQFH�RI� IORRULQJ� V\VWHPV� QRWH� WKH� LQWHULP�QDWXUH�RIWKHVH�UHTXLUHPHQWV�LQ�WKHLU�SDSHU�LQ�WKH�6(62&�-RXUQDO��9ROXPH�����1�����6HSWHPEHU�����
7KH� LQGXVWU\� VKRXOG� WDNH� QRWH� RI� WKH� FRQFHUQV� FRQWDLQHG� LQ� WKH� 6FDUU\� RSHQ� OHWWHU�:KHUH� DSSURSULDWH� UHFRPPHQGDWLRQV� LQ� WKH� IRUP� RI� JXLGHOLQHV� RU� DGYLVRU\� QRWHVVKRXOG�EH�FLUFXODWHG� WR� DOHUW� WKH� LQGXVWU\�� JLYLQJ�JXLGDQFH�RQ�RWKHU� LPSRUWDQW� LVVXHVXQWLO�WKH\�DUH�DGGUHVVHG�LQ�WKH�YDULRXV�VWDQGDUG�GRFXPHQWV��,W�LV�VXJJHVWHG�WKDW�D�ERG\VXFK�DV�³7KH�6WUXFWXUDO�(QJLQHHULQJ�6RFLHW\´�ZLWK�VXSSRUW�IURP�WKH�%,$�ZRXOG�EH�DQDSSURSULDWH�RUJDQLVDWLRQ�WR�XQGHUWDNH�WKLV�
1RWH�WKDW�D�GUDIW�DPHQGPHQW�WR�1=6�����KDV�EHHQ�LVVXHG�IRU�SXEOLF�FRPPHQW�RQ���6HSW��������DQG�WR�1=6�����DOVR�RQ����6HSW��������FRYHULQJ�DVSHFWV�RI�KROORZ�FRUHSUHFDVW�IORRUV�DQG�*UDGH�����UHLQIRUFLQJ�VWHHO�

���� 'HVLJQ�3KDVH
,W� LV� JHQHUDOO\� EHOLHYHG� DPRQJ� WKRVH� VXUYH\HG� WKDW� GHVLJQ� SUDFWLWLRQHUV� DUH� PDNLQJJHQXLQH� HIIRUWV� WR� SURGXFH� VDIH� GHVLJQV� HYHQ� XQGHU� LQFUHDVLQJ� SUHVVXUH� RQ� IHHV� DQGDYDLODEOH�WLPH�
,W�LV�DOVR�FOHDU�IURP�WKH�VXUYH\�WKDW�WKH�WKRURXJKQHVV�RI�GHVLJQ�UHYLHZV�XQGHUWDNHQ�E\7HUULWRULDO�$XWKRULWLHV�LV�YDULDEOH�WKURXJKRXW�WKH�FRXQWU\���6RPH�DXWKRULWLHV�LQVLVW�WKHGHVLJQV� RI� DOO� VLJQLILFDQW� EXLOGLQJV� LQ� WKHLU� MXULVGLFWLRQ� DUH� SHHU� UHYLHZHG�� � 2WKHUVDFFHSW�DW�IDFH�YDOXH�3URGXFHU�6WDWHPHQWV�IURP�WKH�GHVLJQHU���(YHQ�WKRVH�SHHU�UHYLHZVWKDW� DUH� XQGHUWDNHQ� DUH� YDULDEOH� LQ� TXDOLW\� DV� WKH� UHTXLUHPHQW� E\� VRPH� 7HUULWRULDO$XWKRULWLHV�WKDW�SHHU�UHYLHZ�IHHV�DUH�ELG�RQ�D�FRPSHWLWLYH�EDVLV�PD\�\LHOG�SHHU�UHYLHZVRI�TXHVWLRQDEOH�TXDOLW\�
,W� LV�FOHDU�IURP�UHVHDUFK�GRQH�WR�SURGXFH�WKLV�UHSRUW� WKDW� WKH�VWDQGDUG�RI�FKHFNLQJ�RIGHVLJQV� E\�7HUULWRULDO�$XWKRULWLHV� DW� WKH� EXLOGLQJ� FRQVHQW� VWDJH� YDULHV� IURP� JRRG� WRXQVDWLVIDFWRU\�� �7KH�DGHTXDF\�RI�GHVLJQ�UHYLHZV�PXVW�EH�LQFUHDVHG�WR�D�XQLIRUP�DQGUHDVRQDEOH�VWDQGDUG�� �7KLV�DOVR�H[WHQGV�WR�WKH�UROH�RI�EXLOGLQJ�FHUWLILHUV�LQ�UHYLHZLQJGHVLJQV�

���� &RQVWUXFWLRQ�3KDVH
7KH�OHYHO�RI�FRQVWUXFWLRQ�PRQLWRULQJ�RI�VLJQLILFDQW�DQG�PDMRU�EXLOGLQJ�SURMHFWV�YDULHVIURP�YHU\�JRRG�WR�XQVDWLVIDFWRU\���)HHG�EDFN�IURP�WKRVH�VXUYH\HG�LQGLFDWHG�D�OHYHO�RIFRQFHUQ� WKDW�7HUULWRULDO�$XWKRULWLHV�GR�QRW� UHTXLUH�VXIILFLHQW�FRQVWUXFWLRQ�PRQLWRULQJWR� EH� XQGHUWDNHQ� E\� WKH� GHVLJQ� HQJLQHHU�� RU� GR� QRW� SURYLGH� HQRXJK� FRQVWUXFWLRQPRQLWRULQJ�IURP�WKHLU�RZQ�UHVRXUFHV��)XUWKHU��FRPSHWLWLYH�IHHV�DQG�FOLHQW�DWWLWXGHV�DUHWHQGLQJ� WR� GULYH� GRZQ� WKH� VFRSH� RI� FRQVWUXFWLRQ�PRQLWRULQJ� EHLQJ� SURYLGHG� E\� WKHGHVLJQ�HQJLQHHUV�
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:%������:%�����:�����'2&��������������������������������������������������������,VVXH�����1RYHPEHU����� 3$*(���

³'UDIW��´
7KRVH�LQWHUYLHZHG�FRQVLGHUHG�FRQVWUXFWLRQ�PRQLWRULQJ�IRU�PDQ\�EXLOGLQJV�LQDGHTXDWH�&RQVWUXFWLRQ�PRQLWRULQJ� HQJLQHHUV�� HYHQ� DW� TXLWH� D� MXQLRU� OHYHO� LI� WKH\� DUH� SURSHUO\VXSHUYLVHG��SURYLGH�D�YHU\�DFFHSWDEOH�PHWKRG�RI�LGHQWLI\LQJ�PLVFHOODQHRXV�GHVLJQ�DQGFRQVWUXFWLRQ� GHILFLHQFLHV�� �:KHUH� LQVXIILFLHQW� FRQVWUXFWLRQ�PRQLWRULQJ� LV� XQGHUWDNHQWKHVH�GHVLJQ�GHILFLHQFLHV�PD\�QRW�EH�SLFNHG�XS�XQOHVV�WKH�FRQWUDFWRU¶V�VWDII�RQ�VLWH�DUHSDUWLFXODUO\�H[SHULHQFHG�DQG�ZHOO�TXDOLILHG�
7KH� OHYHO� RI� FRQVWUXFWLRQ� PRQLWRULQJ� UHTXLUHG� LV� DOVR� UHODWHG� WR� WKH� TXDOLW\� RI� WKHFRQWUDFWRUV�4$�SURFHGXUHV�
$� PDQGDWRU\� UHTXLUHPHQW� IRU� FRQVWUXFWLRQ� PRQLWRULQJ� DW� DQ� DSSURSULDWH� OHYHO� LVGHVLUDEOH���$�VXJJHVWHG�VFHQDULR�LV�WKDW�D�EXLOGLQJ�FRQVHQW�LV�QRW�LVVXHG�XQWLO�D�IRUPDOXQGHUWDNLQJ� IRU� D� SDUWLFXODU� OHYHO� RI� FRQVWUXFWLRQ� PRQLWRULQJ� DFFHSWDEOH� WR� WKH7HUULWRULDO�$XWKRULWLHV��DQG�UHIOHFWLQJ�WKH�UHTXLUHPHQWV�RI�WKH�%,$�DQG�WKH�FRPPXQLW\�LV� SURSRVHG�� � 7KHQ� WKH� DFWXDO� FRQVWUXFWLRQ� PRQLWRULQJ� EHLQJ� SURYLGHG� EH� UHJXODUO\DXGLWHG�E\�WKH�7HUULWRULDO�$XWKRULW\�VR�WKDW�WKH\�FDQ�EH�VDWLVILHG�WKDW�WKH�UHTXLUHG�LQSXWFRPPLWWHG�WR�DW�WKH�EXLOGLQJ�FRQVHQW�VWDJH�LV�EHLQJ�SURYLGHG�
7KH�SURIHVVLRQ�QHHGV�WR�DGGUHVV�WKLV�LVVXH�ZLWK�%,$�VXSSRUW��,W�LV�XQGHUVWRRG�WKDW�WKH%,$�KDV�DOUHDG\�VHW�XS�D�WDVN�IRUFH�WR�LPSURYH�FRPSOLDQFH�
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³'UDIW��´
��� &RQFOXVLRQV
&RQFOXVLRQV�GUDZQ�IURP�WKLV�VWXG\�DQG�WKH�UHVHDUFK�DQG�LQWHUYLHZV�FRQGXFWHG�DV�SDUWRI�WKLV�VWXG\�DUH�DV�IROORZV�
q� 2I� WKH�PDQ\� LVVXHV� UDLVHG� E\� 6FDUU\� LQ� KLV�2SHQ� /HWWHU�� DV� UHODWHG� WR� WHFKQLFDOGHVLJQ� DQG� FRQVWUXFWLRQ� LVVXHV�� WKUHH� DUH� FRQVLGHUHG� RI� PDMRU� FRQFHUQ� DQG� RQHDGGLWLRQDO�LVVXH�LV�RI�VXIILFLHQW�FRQFHUQ�WR�GHVLJQHUV�DV�WR�UHTXLUH�H[WHQVLYH�RQJRLQJLQYHVWLJDWLRQ�
q� 7KH�IRXU�LVVXHV�RI�FRQFHUQ�GLVFXVVHG�LQ�GHWDLO�LQ�WKLV�UHSRUW�DUH�

�� +ROORZ�FRUH�SUHFDVW�IORRULQJ�V\VWHPV
�� %ULWWOH�FROG�ZRUNHG�UHLQIRUFLQJ�PHVK
�� 6OHQGHU�ZDOOV
�� 'LDSKUDJPV

q� 6FDUU\� LGHQWLILHV�VHYHUDO� LVVXHV�WKDW�DUH�SDUW�RI�D�PRUH�XQGHUO\LQJ�FRQFHUQ�DERXWWKH�SHUIRUPDQFH�RI�VWUXFWXUHV�
q� 6KHDUZDOO� DQG� VWLII� IUDPHG� VWUXFWXUHV� DUH� XQOLNHO\� WR� IDLO� LQ� D�PDMRU� HDUWKTXDNHEHFDXVH� RI� GHILFLHQFLHV� LQ� KROORZ� FRUH� VHDWLQJ� DQG� XVH� RI� EULWWOH� FROG� ZRUNHGUHLQIRUFLQJ� PHVK�� 9HU\� IOH[LEOH� IUDPHG� EXLOGLQJV� DUH� PRVW� YXOQHUDEOH� WR� WKHVHGHILFLHQFLHV� ZKLFK� LQ� VRPH� FLUFXPVWDQFHV� FRXOG� OHDG� WR� IDLOXUH� LQ� VXFK� DQHDUWKTXDNH��6HH�UHFRPPHQGDWLRQ���
q� &ROG� ZRUNHG� ZHOGHG� ZLUH� UHLQIRUFLQJ� PHVK� VKRXOG� QRW� EH� XVHG� ZKHUH� WKHUH� LVSRWHQWLDO� IRU� \LHOGLQJ��7KLV� WHQGV� WR�EH�FRQFHQWUDWHG� DW� LQWHUIDFH� UHJLRQV� EHWZHHQSUHFDVW�IORRUV�DQG�VXSSRUWLQJ�VWUXFWXUH��6HH�UHFRPPHQGDWLRQ���
q� *UDGH����(�UHLQIRUFLQJ�LV�EHLQJ�VXEMHFWHG�WR�FRQWLQXLQJ�LQYHVWLJDWLRQ�LQWR�VRPH�RILWV�FKDUDFWHULVWLFV��DQG�KDQGOLQJ�RQ�VLWH��6HH�UHFRPPHQGDWLRQ���
q� $OWKRXJK�VOHQGHU�ZDOOV�DUH�LGHQWLILHG�DV�DQ�LVVXH�RI�VLJQLILFDQW�FRQFHUQ�WKHUH�LV�DZLGH�GLYHUVLW\�RI�YLHZV�LQ�WKH�LQGXVWU\�RQ�WKHLU�SHUIRUPDQFH�LQ�D�PDMRU�HDUWKTXDNH�9HU\�VOHQGHU�ZDOOV�DUH�JHQHUDOO\�XVHG�RQO\�LQ�OLJKW�LQGXVWULDO�VWUXFWXUHV�LQ�VLWXDWLRQVWKDW�DUH�KLJKO\�XQOLNHO\�WR�OHDG�WR�IDLOXUH�RI�WKH�HQWLUH�VWUXFWXUH�LI�WKH�ZDOO�FROODSVHV�([WHQVLYH�IXUWKHU�LQYHVWLJDWLRQ�LV�UHTXLUHG�
q� $�VLJQLILFDQW�DPRXQW�RI�DGGLWLRQDO�UHVHDUFK�QHHGV�WR�EH�FDUULHG�RXW�WR�LPSURYH�WKHLQGXVWU\¶V�XQGHUVWDQGLQJ� RI� WKH� UHVSRQVH� RI� GLDSKUDJPV� WR� HDUWKTXDNH� ORDGLQJ� LQPXOWL�VWRUH\�VWUXFWXUHV�
q� 6WUXFWXUDO�HQJLQHHUV�KDYH�D�JRRG�XQGHUVWDQGLQJ�RI�VWUXFWXUDO�GHVLJQ�DQG�JHQHUDOO\SURGXFH�VRXQG�GHVLJQV��%XW� WKHUH� LV�DQ�LQFUHDVLQJ�SUHVVXUH�RQ�WKHP�WR�VSHQG�OHVVWLPH�RQ�GHVLJQ�DQG�FRQVWUXFWLRQ�PRQLWRULQJ�
q� 7KH�OHYHO�RI�GHVLJQ�UHYLHZ�E\�FRQVHQWLQJ�DXWKRULWLHV�LV�YDULDEOH��IURP�DGHTXDWH�WRSRRU�
q� 7KH� OHYHO� RI� FRQVWUXFWLRQ�PRQLWRULQJ� RI� VLJQLILFDQW� EXLOGLQJ� FRQVWUXFWLRQ� YDULHVIURP�DGHTXDWH� WR�XQVDWLVIDFWRU\�� �7KHUH�DSSHDUV� WR�EH�QR�FXUUHQW�PHFKDQLVP� WKDWHQVXUHV� WKDW� DQ�DGHTXDWH� OHYHO�RI�FRQVWUXFWLRQ�PRQLWRULQJ�E\� WKH�GHVLJQ� HQJLQHHUDQG�RU�WHUULWRULDO�DXWKRULWLHV�LV�SURYLGHG�
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³'UDIW��´
q� 5HPHGLDO� DFWLRQ� WR� EXLOGLQJV� WKDW� DUH� NQRZQ� WR� VXIIHU� IURP� WKH� LVVXHV� RI�PDMRUFRQFHUQ� LGHQWLILHG� LQ� WKLV� UHSRUW� VKRXOG� QRW� WDNH� SULRULW\� RYHU� UHPHGLDO� ZRUN� WRROGHU� YXOQHUDEOH� EXLOGLQJV�� � 7KH� PDMRU� FRQFHUQV� DUH� UHODWHG� RQO\� WR� HDUWKTXDNHORDGLQJ� IURP� D� PDMRU� HDUWKTXDNH�� � 0DQ\� ROGHU� EXLOGLQJV� DUH� HTXDOO\� RU� PRUHYXOQHUDEOH�WR�WKH�VDPH�HYHQW�DQG�WKXV�VKRXOG�EH�WUHDWHG�VLPLODUO\�
q� 7KHUH� DUH� VRPH� PHDVXUHV� WKDW� FDQ� EH� EURXJKW� WR� WKH� DWWHQWLRQ� RI� FRQVHQWLQJDXWKRULWLHV�DQG�GLVVHPLQDWHG�WR� WKH�GHVLJQ�SURIHVVLRQ�RQ�DQ� LQWHULP�EDVLV� WKDW�DUHOLNHO\� WR� LPSURYH� WKH� SHUIRUPDQFH� RI� QHZ� VWUXFWXUHV� EXLOW�� � 7KHVH� UHTXLUHPHQWVPXVW�EH�YLHZHG�DV�LQWHULP�PHDVXUHV��7KH\�DUH�GHWDLOHG�LQ�$SSHQGL[�%�
q� 3HUPDQHQW� PHDVXUHV� WR� DGGUHVV� WKH� LVVXHV� RI� PDMRU� FRQFHUQ� LGHQWLILHG� LQ� WKLVUHSRUW�ZLOO�EH�FRGLILHG�LQ�GXH�FRXUVH�ZKHQ�WKH�UHVHDUFK�KDV�EHHQ�FRPSOHWHG�DQG�WKHQHZ� VWDQGDUGV�� SDUWLFXODUO\� WKH� QHZ� &RQFUHWH� 6WDQGDUG� DQG� WKH� QHZ� (DUWKTXDNH/RDGLQJ�6WDQGDUG��DUH�LVVXHG�
q� 7KH�SUDFWLFH�RI�VWUXFWXUDO�HQJLQHHULQJ�FRQWLQXHV�WR�HYROYH��7KH�LQGXVWU\�W\SLFDOO\VHHNV� WR� PRYH� IRUZDUG� RQ� WKH� EDVLV� RI� WKHRUHWLFDO� UHVHDUFK� VXSSRUWHG� E\UHSUHVHQWDWLYH� WHVWLQJ�� EXW� XQIRUHVHHQ� FRQVHTXHQFHV� RI� DGYDQFHPHQW� DUH� DOZD\VSRVVLEOH�
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³'UDIW��´
���� 5HFRPPHQGDWLRQV
5HFRPPHQGDWLRQV� DULVLQJ� RXW� RI� D� UHYLHZ� RI� WKH� LPSOLFDWLRQV� RI� WKH� 6FDUU\� 2SHQ/HWWHU�DQG�WKH�IRXU�LVVXHV�RI�FRQFHUQ�GLVFXVVHG�LQ�VHFWLRQ���RI�WKLV�UHSRUW�DUH�LWHPLVHGEHORZ���7KHVH�UHFRPPHQGDWLRQV�DUH�UHODWHG�WR�WKH�VSHFLILF�LVVXHV�QRWHG�LQ�WKH�VFRSH�RIWKLV�UHSRUW��$OO� LVVXHV�UDLVHG�LQ�WKH�6FDUU\�2SHQ�/HWWHU�DUH� OLVWHG�LQ�$SSHQGL[�$��EXWWKRVH�DVVRFLDWHG�ZLWK�V\VWHPLF�LVVXHV�DUH�EH\RQG�WKH�VFRSH�RI�WKLV�UHSRUW�
��� %,$� LVVXH� D� GLUHFWLYH� WR� WKH� LQGXVWU\�� DQG� SDUWLFXODUO\� FRQVHQWLQJ� DXWKRULWLHV�GUDZLQJ� DWWHQWLRQ� WR� WKH� FRQFHUQV� ZLWK� KROORZ� FRUH� IORRULQJ� V\VWHPV� DQG� FROGZRUNHG�ZHOGHG�ZLUH�UHLQIRUFLQJ�PHVK��DQG�JLYHV�LQWHULP�JXLGHOLQHV�RQ�WKH�XVH�RIWKHVH� V\VWHPV�DQG�PDWHULDOV� LQ� DOO� QHZ� VWUXFWXUHV�� �$�GUDIW� RI� VXFK�JXLGHOLQHV� LVJLYHQ�LQ�$SSHQGL[�%�
��� %,$�FRPPLVVLRQ�IXUWKHU� LQYHVWLJDWLRQ�LQWR�SHUFHLYHG�GHILFLHQFLHV� LQ�*UDGH����(UHLQIRUFLQJ� EDU�ZLWK� D� YLHZ� WR� FRQILUPLQJ� RU� RWKHUZLVH� LWV� DGHTXDF\� IRU� XVH� LQGXFWLOH�VWUXFWXUHV�
��� %,$�VXSSRUWV�DQG�HQFRXUDJHV�H[LVWLQJ�DQG�QHZ�LQYHVWLJDWLRQ�DQG�UHVHDUFK�LQWR�DOOIRXU�LVVXHV�RI�FRQFHUQ�GLVFXVVHG�LQ�6HFWLRQ���RI�WKLV�UHSRUW�
��� 7R�GHWHUPLQH� WKH�H[WHQW�RI� WKH�KROORZ�FRUH�GHILFLHQF\� WKDW�PD\� OHDG� WR�EXLOGLQJIDLOXUH� LQ� D� PDMRU� HDUWKTXDNH� HYHQW� D� VXUYH\� RI� ORZ�� PHGLXP� DQG� KLJK�ULVHEXLOGLQJ�V\VWHPV�FRPPRQ� LQ�YDULRXV�SDUWV�RI� WKH� FRXQWU\� VKRXOG�EH�XQGHUWDNHQ�7KH�VXUYH\�VKRXOG�EH�ILUVWO\�RQ�D�VDPSOH�EDVLV��DQG�GHSHQGLQJ�RQ�WKH�UHVXOWV��RQ�DPRUH�H[WHQVLYH�EDVLV�
��� :KHUH�DSSURSULDWH�UHFRPPHQGDWLRQV�LQ�WKH�IRUP�RI�JXLGHOLQHV�RU�DGYLVRU\�QRWHV�WRLQGXVWU\�VKRXOG�EH�FLUFXODWHG�WR�DOHUW�WKHP�WR�RWKHU�LVVXHV�UDLVHG�LQ�WKH�6FDUU\�RSHQOHWWHU�� ,W� LV� VXJJHVWHG� WKDW� D� ERG\� VXFK� DV� ³7KH� 6WUXFWXUDO� (QJLQHHULQJ� 6RFLHW\´ZLWK�VXSSRUW�IURP�WKH�%,$�ZRXOG�EH�DQ�DSSURSULDWH�RUJDQLVDWLRQ�WR�XQGHUWDNH�WKLV�
6RPH�LVVXHV�KDYH�EHHQ�EULHIO\�WRXFKHG�XSRQ�LQ�WKLV�UHSRUW�WKDW�DUH�QRW�VWULFWO\�ZLWKLQWKH� VFRSH� RI� WKH� UHSRUW�� EXW� WKH\� DUH� VR� LPSRUWDQW� WKDW� WKH\� DUH� WKH� VXEMHFW� RI� WKHDGGLWLRQDO�UHFRPPHQGDWLRQV�EHORZ�
��� %,$� WDNHV� DFWLRQ� WR� LQFUHDVH� WR� D� XQLIRUP� DQG� UHDVRQDEOH� VWDQGDUG� WKH� GHVLJQUHYLHZV�E\�FRQVHQWLQJ�DXWKRULWLHV�RI�DOO�VWUXFWXUHV�ORGJHG�IRU�EXLOGLQJ�FRQVHQW�
��� %,$� WDNHV� DFWLRQ� WR� HQVXUH� WKDW� DQ� DGHTXDWH� OHYHO� RI� FRQVWUXFWLRQ�PRQLWRULQJ� LVFDUULHG�RXW�RQ�DOO�VWUXFWXUHV�
7KHVH�UHFRPPHQGDWLRQV�GR�QRW�SXUSRUW�WR�FRYHU�DOO�WKH�UHOHYDQW�LVVXHV�WKDW�DULVH�RXW�RIWKH� 6FDUU\� 2SHQ� /HWWHU�� 7KHUH� ZLOO� EH� VHYHUDO� RWKHU� LVVXHV� GLVFXVVHG� LQ� WKH� ,3(1=7DVN�&RPPLWWHH�5HSRUW�
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³'UDIW��´
$SSHQGL[�$�
$��� 6XPPDU\� RI� DOO� 6LJQLILFDQW� ,VVXHV� QRWHG� LQ� WKH� 6FDUU\2SHQ�/HWWHU

6HFWLRQ�5HI
��� 'UDVWLF� GHFOLQH� LQ� WKH� VWDQGDUGV� RI� WKH� VWUXFWXUDO� HQJLQHHULQJSURIHVVLRQ�LQ�1=�

%�

�� 8QDFFHSWDEOH�SRRU�VWDQGDUGV�RI�SUDFWLFH�� 8QDFFHSWDEOH�SRRU�VWDQGDUGV�RI�WUDLQLQJ�� 8QDFFHSWDEOH�SRRU�VWDQGDUGV�RI�FRPSHWHQFH�� 8QDFFHSWDEOH�SRRU�VWDQGDUGV�RI�GHVLJQ�� 8QDFFHSWDEOH�SRRU�VWDQGDUGV�RI�GRFXPHQWDWLRQ�� 8QDFFHSWDEOH�SRRU�VWDQGDUGV�RI�VXSHUYLVLRQ
��� /RZHVW� IHHV�� FKHDSHVW� GHVLJQ�� VKRUWHVW� GHVLJQ� SURJUDPPH� LV� WKHEDVLV�IRU�FRPSHWLWLRQ�EHWZHHQ�VWUXFWXUDO�HQJLQHHUV

%�

��� 6WDQGDUG�IHH�IRU�D�FRPPHUFLDO�EXLOGLQJ�E\�RQH�$XFNODQG�VWUXFWXUDOFRPSDQ\�LV������RI��SUHVXPDEO\��EXLOGLQJ�FRVW�
%�

��� 3RRU�VWDQGDUG�RI�GHVLJQ�FDOFXODWLRQV %�
��� 3RRU�FRQWLQXLQJ�HGXFDWLRQ %�
��� 'HILFLHQFLHV�LQ�5HLQIRUFHG�&RQFUHWH�'HVLJQ� %�

�� %HDP�ERQG�DQG�FXUWDLOPHQW�� /RDG�SDWKV�WKURXJK�GLDSKUDJPV�� 3UHFDVW�FRQFUHWH�� 6WHSV�LQ�GLDSKUDJPV�� %HDP�VKHDU�FDOFXODWLRQV�VXSSRUWLQJ�SUHFDVW�IORRU�SODQNV��VKHOOEHDPV��� 6DZ�FXWV�LQ�WRSSLQJV�FXWWLQJ�PHVK�� ,Q�FDVW�LQ�VLWX�VODEV��0[\�LV�RIWHQ�LJQRUHG�� &ROXPQ�KHDG�VKHDU�� %XUVWLQJ�IRUFHV�DW�FUDQNV�LQ�EDUV�� 7\LQJ�FROXPQV�WR�VODEV��SUHFDVW�WRSSLQJV�
��� 'HILFLHQFLHV�LQ�6WUXFWXUDO�6WHHO�'HVLJQ %�

�� ,JQRULQJ�FRQQHFWLRQ�HFFHQWULFLWLHV�� /DWHUDO�UHVWUDLQW�IRU�EXFNOLQJ�DQG�HIIHFWLYH�OHQJWK�� &RQQHFWLRQ�GHVLJQ�DQG�GHWDLOLQJ
��� 6WLIIQHVV�LQFRPSDWLELOLW\�ZKHQ�VWUHQJWKHQLQJ�PDVRQU\�EXLOGLQJV %�
��� 3UHFDVW�FRQFUHWH�QRW�FRYHUHG�DGHTXDWHO\�LQ�1=6����� %��



�

:%������:%�����:�����'2&��������������������������������������������������������,VVXH�����1RYHPEHU����� 3$*(���

³'UDIW��´
6HFWLRQ�5HI

����$�YLHZ� WKDW�SUHFDVW�KDV�SHUIRUPHG�SRRUO\� LQ� UHFHQW� HDUWKTXDNHV� LQ&DOLIRUQLD�
%��

� 5HEHQGLQJ�DQFKRUDJH�DQG�FRQWLQXLW\�EDUV�RQ�VLWH� 8OWUD�WKLQ�ZDOO�SDQHOV
����'HVLJQLQJ� DQG� FRQVWUXFWLQJ� XQXVXDO� IRUPV� RI� FRQVWUXFWLRQ� EHIRUHWHVWLQJ

%��

����7KH� SUHFDVW� KROORZ� FRUH�HQG� VHDWLQJ�EULWWOH� WRSSLQJ� UHEDU� SUREOHP�0DWWKHZV�
%��

����3RRU�FRQWUDFW�GRFXPHQWV��VSHFLILFDWLRQV�DQG�GUDZLQJV���2XW�RI�GDWHGUDZLQJV�RQ�VLWH�
&��&���

����8QDFFHSWDEOH� ZRUN� SUDFWLFHV� JHQHUDOO\� �6HFWLRQ� &�� KLJKOLJKWV� DIHZ��
&�

��3RRU�SLOH�FRQVWUXFWLRQ��5HEHQGLQJ�UHEDU�RQ�VLWH��'UXJV�RQ�VLWH��6KRS�GUDZLQJV�QRW�UHYLHZHG
����,62������GRHV�QRW�DFKLHYH�TXDOLW\� '�
����&RQIOLFW� RI� LQWHUHVW� ZKHQ� DFWLQJ� DV� 7$� UHYLHZHU� DQG� XQGHUWDNLQJZRUN�IRU�WKH�FRQWUDFWRU�

(�

����,QDELOLW\�WR�IRUP�SURSHU�VWUXFWXUDO�FRQFHSWV�DQG�ORDG�SDWKV���LQ�GHWDLODQG�LQ�VWUXFWXUH�RYHUDOO�
'�WR�/

����/RZ�IHHV�WKDW�EHDU�QR�UHODWLRQVKLS�WR�WKH�LQSXW�UHTXLUHG�IRU�D�SURSHUGHVLJQ�
-�

����3RRU�JUDGXDWH�WUDLQLQJ� -�
����'UDIWLQJ�LQ�RIILFHV�ZLWK�QR�VHLVPLF�H[SHULHQFH��L�H��RYHUVHDV�GUDIWLQJDJHQFLHV�

-�

����7$¶V�QRW�EHLQJ�DZDUH�RI��RU�QRW�SUHSDUHG�WR�SD\�DSSURSULDWH�IHHV�IRUVWUXFWXUDO�UHYLHZV�
0

1RWH���6HFWLRQ�8�±�6XJJHVWHG�&RUUHFWLYH�$FWLRQ
³/DZV� DUH� SXW� LQ� SODFH� WKDW� ZLOO� HQVXUH� WKH� VZLIW� DQG� HIIHFWLYHPDLQWHQDQFH�RI�KLJK�VWDQGDUGV�WKURXJKRXW�WKH�HQWLUH�SURIHVVLRQ´

8$�

����$� 5HJLVWHU� RI� 6WUXFWXUDO� (QJLQHHUV�� � ,I� QRW� RQ� WKH� UHJLVWHU� WKHQXQODZIXO�WR�SUDFWLFH�
8$�

$�GUDFRQLDQ�ERG\�WR�HQIRUFH�VWDQGDUGV� 8$�
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³'UDIW��´
6HFWLRQ�5HI

1RWH�� �6HFWLRQ�8$�� KDV� D� IHZ�XVHIXO� LGHDV� DQG� FODULILFDWLRQV� IRU�%,$VXFK�DV�LWHP��S��
8$�

6HFWLRQ�9�±�6SHFLILF�7HFKQLFDO�,VVXHV�5HTXLULQJ�$QVZHUV� 9
9� (IIHFWLYH�ZLGWK�RI�ZDOOV�IRU�LQ�SODQH�VKHDU�GHVLJQ�
9� (IIHFWLYH� ZLGWK� RI� EHDPV� VXSSRUWLQJ� KROORZ� FRUH� IORRUV� IRUVKHDU�GHVLJQ�RI�WKH�EHDPV�
9� 3UHFDVW�IORRU�XQLWV�EHDULQJ�RQ�SHULPHWHU�EHDPV�
9� 7KH�XVH�RI�WDFN�ZHOGHG�FROG�ZRUNHG�ZLUH�PHVK�UHLQIRUFLQJ�
9� 9ROFDQLF�DVK�ORDGLQJ�RQ�URRIV�
0LVFHOODQHRXV
3UHFDVW�&RQFUHWH�QRW�DGHTXDWHO\�FRYHUHG�LQ������ 3KL��
7KH�SUHFDVW�IORRU�WR�RQH�VLGH�RI�D�EHDP�WRUVLRQ�SUREOHP 3KL��
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³'UDIW��´
$SSHQGL[�%�
%��� 3UHFDVW�)ORRU�8QLWV�%HDULQJ�'HWDLOV
%��� 6FDUU\��KLJKOLJKWV�LQ�KLV�RSHQ�OHWWHU�LQ�VHFWLRQ�9���SUHFDVW�IORRU�XQLW�EHDULQJSUREOHPV�DVVRFLDWHG�ZLWK�SHULPHWHU�EHDPV���$V�D�VHSDUDWH�VHFWLRQ�LQ�KLV�RSHQ

OHWWHU�� VHFWLRQ� W�� KH� UHSURGXFHV� D� ³5HVXOWV� 6XPPDU\´� RI� WKH� WHVWLQJXQGHUWDNHQ�E\�-HII�0DWWKHZV��DV�SDUW�RI�KLV�3K'� UHVHDUFKHG�SURMHFW�� DW� WKH8QLYHUVLW\�RI�&DQWHUEXU\�
7KH�0DWWKHZV�UHVHDUFK�KDV�EURXJKW�WR�WKH�DWWHQWLRQ�RI�WKH�LQGXVWU\�D�VHULHV�RISUREOHPV�DVVRFLDWHG�ZLWK�VHDWLQJ�RI�SUHFDVW�IORRU�XQLWV���8QWLO�YHU\�UHFHQWO\WKH� GHWDLOV� LQ� TXHVWLRQ� KDYH� KDG� ZLGHVSUHDG� DFFHSWDQFH� LQ� WKH� LQGXVWU\� DVEHLQJ� VRXQG�� � 7KH\� KDYH� QRZ� EHHQ� VKRZQ� WR� EH� TXHVWLRQDEOH� LQ� FHUWDLQFLUFXPVWDQFHV�
,Q� UHVSRQVH� WR� WKH� LQGXVWU\¶V� FRQFHUQ� DERXW� WKH� SUREOHPV� UDLVHG� E\� WKH0DWWKHZV� UHVHDUFK� D� ³7HFKQLFDO� $GYLVRU\� *URXS´� KDV� EHHQ� VHW� XS� WRµGLVVHPLQDWH� WKH� UHVXOWV� IURP� UHFHQW� UHVHDUFK� WR� WKH� LQGXVWU\�� DQG� SURYLGHLQSXW�LQWR�WKH�GLUHFWLRQ�IRU�IXWXUH�WHVWLQJ´���7KLV�*URXS�KDV�SXEOLVKHG�D�SDSHU³WR�DVVLVW� LQ�LQWHUSUHWLQJ� WKH�UHVXOWV�RI�WHVWLQJ�UHFHQWO\�FRPSOHWHG�«´�� �7KHUHIHUHQFH�WR�WKLV�SDSHU�LV�

7HFKQLFDO� $GYLVRU\� *URXS� RI� 3UHFDVW� )ORRULQJ� 6\VWHPV�� ³7KH� 6HLVPLF3HUIRUPDQFH� RI� )ORRULQJ� 6\VWHPV� ([HFXWLYH� 6XPPDU\´�� -RXUQDO� RI� WKH6WUXFWXUDO�(QJLQHHULQJ�6RFLHW\�1HZ�=HDODQG��9RO������1R����6HSW������
%��� 7KH� SDSHU� UHIHUHQFHG� DERYH� OLVWV� WKUHH� UHFRPPHQGDWLRQV� DV� LQWHULPUHFRPPHQGDWLRQV� RQ� WKH� GHWDLOLQJ� RI� KROORZ� FRUH� IORRULQJ� V\VWHPV�� 7KHVHUHFRPPHQGDWLRQV�DUH�WR�EH�LQFRUSRUDWHG�LQ�WKH�GHVLJQ�RI�SUHFDVW�KROORZ�FRUHIORRU� V\VWHPV� DV� D� PLQLPXP�� LQ� FRQMXQFWLRQ� ZLWK� DOO� RI� WKH� UHOHYDQWUHTXLUHPHQWV�RI�1=6������
%����� 7KH� UHTXLUHPHQW� RI� LQWHULP� UHFRPPHQGDWLRQ� ³�´� LQ� WKH� DERYH� UHIHUHQFHGSDSHU�LV�H[SDQGHG�DV�IROORZV�

�D�� 7KH� WRSSLQJ�VODE� LQILOO�VKDOO�EH�GHVLJQHG� WR�UHVLVW�DOO�UHOHYDQW�JUDYLW\ORDGV� SOXV� WKH� GLDSKUDJP� IRUFHV� LPSRVHG� XSRQ� LW�� � 7KH� DGMDFHQWSUHFDVW� IORRU� XQLW�� RU� XQLWV�� VKDOO� EH� GHVLJQHG� WDNLQJ� DFFRXQW� RI� WKHH[WUD�JUDYLW\�ORDGV�WKDW�PD\�EH�DSSOLHG�WR�LW��WKHP��IURP�WKH�LQILOO�
�E�� 7KH�ILUH�UDWLQJ�UHTXLUHPHQWV�RI�WKH�LQILOO�VKDOO�EH�SURYLGHG�IRU�

%��� 6HDWLQJ� GHWDLOV� IRU� SUHFDVW� FRQFUHWH� IORRULQJ� V\VWHPV�� H[FHSW� KROORZFRUHV\VWHPV��DUH�VKRZQ�LQ�ILJXUH���RI�WKH�IROORZLQJ�UHIHUHQFH�
0F6DYHQH\�� /�*��� ³3UHFDVW� &RQFUHWH� )ORRU� 6\VWHPV� 'HVLJQ� DQG'HWDLOLQJ� IRU� 6HLVPLF� 3XUSRVHV´�� 1HZ� =HDODQG� &RQFUHWH� 6RFLHW\&RQIHUHQFH�µ����$XFNODQG��$XJXVW������

7KHVH�GHWDLOV�VKDOO�EH�XVHG�IRU�WKH�UHOHYDQW�SUHFDVW�IORRULQJ�V\VWHP�GHVLJQ�
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³'UDIW��´
1RWH� WKDW� DPHQGPHQW� �� RI� 1=6����� WKDW� ZLOO� EH� LVVXHG� VKRUWO\� E\� 6WDQGDUGV� 1HZ=HDODQG�ZLOO�VXSHUVHGH�WKH�UHTXLUHPHQWV�RI�WKLV�UHFRPPHQGDWLRQ�
%��� 7DFN�ZHOGHG�FROG�ZRUNHG�ZLUH�PHVK�UHLQIRUFLQJ�
%��� :HOGHG� FROG� ZRUNHG� ZLUH� PHVKHV� DUH� NQRZQ� WR� SHUIRUP� SRRUO\� ZKHUHGXFWLOH�EHKDYLRXU�RI� UHLQIRUFHG�FRQFUHWH�PHPEHUV� LV� UHTXLUHG�� �7KH� OLPLWHGSRVW�\LHOG� GHIRUPDWLRQ� FDSDFLW\� RI� FROG� ZRUNHG� ZLUH� PHVKHV� UHVXOWV� LQIUDFWXUH�RI�WKH�PHVK�ZKHQ�ORFDWHG�LQ�UHJLRQV�RI�WKH�VWUXFWXUH�ZKHUH�GXFWLOLW\LV� UHTXLUHG�� � 7KHUHIRUH� VXFK� PHVKHV� VKRXOG� QRW� EH� XVHG� LQ� HDUWKTXDNHUHVLVWDQW�VWUXFWXUHV�H[FHSW�LQ�DUHDV�RI�WKH�VWUXFWXUH�ZKHUH�WKHUH�LV�QR�SRWHQWLDOIRU�SRVW�\LHOG�EHKDYLRXU�

0HVK�PDQXIDFWXUHG�IURP�UHLQIRUFLQJ�VWHHO�RI�GXFWLOLW\�FODVV�µ(¶�FRQIRUPLQJWR�$6�1=6������ZRXOG�EH�DFFHSWDEOH�LQ�DUHDV�RI�SRWHQWLDO�GXFWLOH�EHKDYLRXUEXW�WKLV�LV�FXUUHQWO\�XQDYDLODEOH�LQ�1HZ�=HDODQG�
6SHFLILFDWLRQV�IRU�WKH�XVH�RI�ZHOGHG�PHVKHV�VKRXOG�EH�ZULWWHQ�DFFRUGLQJO\�

%����� :HOGHG� ZLUH� PHVKHV� LQ� DOO� ORFDWLRQV� RI� DOO� VWUXFWXUHV� ZKHUH� WKHUH� LV� DUHTXLUHPHQW�IRU�SRWHQWLDO�RU�DFWXDO�GXFWLOH�EHKDYLRXU�VKDOO�EH�PDQXIDFWXUHGIURP� GXFWLOLW\� FODVV� µ(¶� UHLQIRUFHPHQW� LQ� DFFRUGDQFH� ZLWK� $6�1=�� �����³6WHHO�UHLQIRUFLQJ�PDWHULDOV´��RU�LWV�GXFWLOH�HTXLYDOHQW�
:HOGHG�ZLUH�PHVK� RI� D� OHVVHU� GXFWLOLW\� FODVV�� RU� FROG�ZRUNHG�ZHOGHG�ZLUHPHVK� LV� H[SUHVVO\� IRUELGGHQ� IURP�XVH� DW� DQ\� ORFDWLRQ� LQ� D� VWUXFWXUH�ZKHUHGXFWLOH� EHKDYLRXU� PD\� EH� UHTXLUHG� WR� RFFXU� E\� GHVLJQ� RU� E\GHIOHFWLRQ�URWDWLRQ�FRQIRUPLW\�
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³'UDIW��´
$SSHQGL[�&�
&��� 6\VWHPLF�,VVXHV�LGHQWLILHG�LQ�WKH�&RQVXOWDWLRQ�3URFHVV
'XULQJ�FRQVXOWDWLRQ�ZLWK�GHVLJQHUV��DFDGHPLFV��FRQVHQWLQJ�DXWKRULWLHV��DQG�FRQWUDFWRUVXQGHUWDNHQ�DV�SDUW�RI�WKLV�UHSRUW�FHUWDLQ�V\VWHPLF�LVVXHV�ZHUH�LGHQWLILHG�ZKLFK�KDYH�DYHU\� VLJQLILFDQW� EHDULQJ� RQ� WKH� SHUFHLYHG� VKRUWFRPLQJV� RI� WKH� EXLOGLQJ� SURFHVV�� EXWZKLFK�DUH�QRW�RI�D�WHFKQLFDO�QDWXUH�� �6RPH�RI�WKH�PRUH�LPSRUWDQW�RI� WKHVH� LVVXHV�DUHLGHQWLILHG�DQG�EULHIO\�GLVFXVVHG�EHORZ�
&����� /LPLWHG�&RQVWUXFWLRQ�0RQLWRULQJ

7KHUH� ZDV� D� JHQHUDO� YLHZ� DPRQJ� GHVLJQHUV� DQG� FRQWUDFWRUV� WKDW� WKHUH� LVLQVXIILFLHQW� FRQVWUXFWLRQ� PRQLWRULQJ� EHLQJ� GRQH� E\� WKH� GHVLJQHUV¶UHSUHVHQWDWLYHV�RQ�PDQ\�FRQVWUXFWLRQ�VLWHV���&RQWUDFWRUV�DSSUHFLDWH�WKH�LQSXWRI�GHVLJQHUV�RQ�VLWH���)HHGEDFN�IURP�GHVLJQHUV�QRWHG�WKDW�PDQ\�FRPPLVVLRQVGR�QRW�SURYLGH�VXIILFLHQW�EXGJHW�IRU�DSSURSULDWH�FRQVWUXFWLRQ�PRQLWRULQJ��DQGLQ�VRPH�LQVWDQFHV�WKH�GHVLJQ�FRQVXOWDQW�LV�QRW�HPSOR\HG�E\�WKH�GHYHORSHU�IRUDQ\�FRQVWUXFWLRQ�PRQLWRULQJ�
,QFUHDVHG�LQSXW�LQWR�FRQVWUXFWLRQ�PRQLWRULQJ�E\�SURIHVVLRQDOV�LQYROYHG�LQ�WKHVWUXFWXUDO� GHVLJQ� LQFUHDVHV� WKH� FKDQFHV� RI� GHVLJQ� DQG�RU� FRQVWUXFWLRQGHILFLHQFLHV�EHLQJ�LGHQWLILHG�LQ�D�WLPHO\�PDQQHU�RQ�VLWH�

&����� 6WUXFWXUDO� 'HVLJQHUV� ZLWK� ,QDGHTXDWH� $SSUHFLDWLRQ� RI� 6LWH2SHUDWLRQV
7KH� FRQWUDFWRUV� LGHQWLILHG� PDQ\� FRQVWUXFWLRQ� GHWDLO� SUREOHPV� HPDQDWLQJIURP�GHVLJQHUV�ZLWK� LQDGHTXDWH� DSSUHFLDWLRQ� RI� VLWH� RSHUDWLRQV�� �'HVLJQHUVQHHG� WR� KDYH� FRQVWUXFWLRQ� PRQLWRULQJ� H[SHULHQFH� VR� WKDW� WKH\� XQGHUVWDQGEXLOGDELOLW\�� FUDQDJH� UHVWULFWLRQV�� WUDQVSRUWDWLRQ� UHVWULFWLRQV�� DQG� RWKHUFRQVWUXFWLRQ� LVVXHV� ZKLFK� LQIOXHQFH� KRZ� FRQVWUXFWLRQ� LV� XQGHUWDNHQ�� � 7KHFRUROODU\�WR�WKLV�LV�WKDW�FRQWUDFWRUV�PD\�PDNH�FKDQJHV�WR�GHWDLOV�DV�GUDZQ�WRDOORZ� FRQVWUXFWLRQ� WR� SURFHHG�� 6XFK� FKDQJHV� PD\� MHRSDUGLVH� WKH� GHVLJQLQWHQW�
7\SLFDO�LQVWDQFHV�RI�WKLV�DUH�
q� 5HEHQGLQJ�VWDUWHU�EDUV�RXW�RI�WKH�ZD\�VR�WKDW�SUHFDVW�FRQFUHWH�XQLWV�FDQEH�LQVWDOOHG�
q� 6WUDLJKWHQLQJ� VWDUWHU� EDUV� EHQW� EHFDXVH� FRQVWUXFWLRQ� ORDGV� KDG� EHHQVWDFNHG�RQH�RQ�WKH�RWKHU�DQG�VWDUWHUV�KDYH�EHHQ�IODWWHQHG�
q� 6WDUWHU� EDUV� EHLQJ� FXW� RII� RU� EHQW� EHFDXVH� RI� RYHUZLGH� ORDGV� IRUWUDQVSRUW�
q� /HDYLQJ� VWLUUXSV� RXW� RI� EHDP� FROXPQ� MRLQWV� EHFDXVH� RI� H[FHVVLYHFRQJHVWLRQ�
q� $QFKRUDJH� KRRNV� EHLQJ� FXW� RII� UHLQIRUFLQJ� EDUV� EHFDXVH� RI� WKHLPSRVVLELOLW\�RI�ILWWLQJ�WKH�UHLQIRUFHPHQW�FDJHV�WRJHWKHU�
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³'UDIW��´
&����� 7UDLQLQJ�(GXFDWLRQ�RI�'HVLJQHUV

7KHUH�LV�D�³FKLFNHQ�DQG�HJJ´�VLWXDWLRQ�UHODWHG�WR�GHVLJQHUV�DQG�FRQVWUXFWLRQPRQLWRULQJ� H[SHULHQFH�� � %HFDXVH� RI� UHGXFHG� FRQVWUXFWLRQ� PRQLWRULQJLQYROYHPHQW�\RXQJ�HQJLQHHUV�GR�QRW�KDYH� WKH�VDPH�DFFHVV� WR�DGHTXDWH� VLWHH[SHULHQFH�WKDW�ZDV�DYDLODEOH�VRPH�\HDUV�DJR���7KXV�WKHVH�\RXQJ�HQJLQHHUVGR�QRW�KDYH�WKH�VLWH�H[SHULHQFH�WR�EH�DEOH�WR�GHVLJQ�EXLOGDEOH�VWUXFWXUHV��DQGWKH�GHVLJQHUV�RI�WRGD\�WHQG�WR�EH�OHVV�DSSUHFLDWLYH�RI�JRRG�GHWDLOLQJ�VR�WKDWWKH� FRQVWUXFWLRQ� SURFHVV� FDQ� EH� XQGHUWDNHQ� ZLWKRXW� H[WHQVLYH� VLWHPRGLILFDWLRQ�RI�GHWDLOV�
7KH�RYHUULGLQJ�FRPPHQW�IURP�PDQ\�RI�WKH�LQWHUHVWHG�SDUWLHV�VXUYH\HG�LV�WKDW�WKH�OHYHORI� FRQVWUXFWLRQ� PRQLWRULQJ� E\� WKH� GHVLJQ� RUJDQLVDWLRQV� QHHGV� WR� EH� LQFUHDVHGVXEVWDQWLDOO\�RQ�PDQ\�SURMHFWV�� �7KLV�ZLOO�EHQHILW� WKH� LQWHJULW\�RI� WKH�GHVLJQ�DQG� WKHDELOLW\�RI�WKH�FRQWUDFWRUV�WR�FRQVWUXFW�DFFRUGLQJ�WR�WKH�GHVLJQ�LQWHQW�
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³'UDIW��´
$SSHQGL[�'�
'��� 6SHFLILF�7HFKQLFDO� ,VVXHV� UDLVHG�E\�6FDUU\� LQ�6HFWLRQ�9RI�KLV�2SHQ�/HWWHU
$OWKRXJK�WKH�VSHFLILF�WHFKQLFDO�LVVXHV�UDLVHG�E\�6FDUU\�LQ�6HFWLRQ�9�RI�KLV�2SHQ�/HWWHUDUH�FRYHUHG�LQ�JHQHUDO�LQ�7DEOH�����RI�WKLV�UHSRUW��DQG�ZKHUH�DSSURSULDWH�H[SDQGHG�RQLQ�6HFWLRQ����WKH�GLUHFW�TXHVWLRQV�KH�DVNV�DUH�VSHFLILFDOO\�DQVZHUHG�KHUH�

'��� (IIHFWLYH�:LGWK�RI�:DOOV�IRU�,Q�3ODQH�6KHDU�'HVLJQ
7KH�TXHVWLRQ�DVNHG�E\�6FDUU\�LV

³,Q� HDFK� FDVH�� IRU� LQ� SODQH� VKHDU� GHVLJQ�� ZKDW� LV� WKH� HIIHFWLYH� ZLGWK� RI� WKHZDOO"´
6WULFWO\� VSHDNLQJ� WKH� GHVLJQ� RI� WKH� ZDOO� IRU� LQ� SODQH� VKHDU� LV� D� GLDJRQDO� WHQVLRQTXHVWLRQ� DQG� ORFDO� UHGXFWLRQ� LQ� ZDOO� WKLFNQHVV� RI� QRUPDO� SURSRUWLRQV� GRHV� QRWVLJQLILFDQWO\� DOWHU� WKH� GLDJRQDO� WHQVLRQ� FDSDFLW\� RI� VXFK� DQ� HOHPHQW�� � 7KH� GHVLJQFULWHULRQ� IRU� WKH� ORFDOLVHG� UHGXFWLRQ� LQ� ZDOO� WKLFNQHVV� DW� WKH� SUHFDVW� FRQFUHWHFRQQHFWLRQV� LV� VKHDU� IULFWLRQ�� � ,W� ZRXOG� EH� YHU\� XQXVXDO� LI� VKHDU� IULFWLRQ� HYHQ� RQ� DUHGXFHG�WKLFNQHVV�RI�ZDOO�JRYHUQHG�WKH�RYHUDOO�LQ�SODQH�VKHDU�GHVLJQ�RI�D�ZDOO�� �7KHJRYHUQLQJ� FULWHULD� DUH� DOPRVW� FHUWDLQO\� GLDJRQDO� WHQVLRQ� RU� FRPSUHVVLRQ�� � ,I� VKHDUIULFWLRQ� ZHUH� WR� JRYHUQ� RU� EH� FORVH� WR� JRYHUQLQJ� WKHQ� WKH� PDMRULW\� RI� WKH� GLDJRQDOWHQVLRQ�ZRXOG�EH�FDUULHG�E\�UHLQIRUFLQJ�LQ�WKH�ZDOO���7KH�GHVLJQ�RI�WKH�UHLQIRUFLQJ�LVLQGHSHQGHQW�RI�ZDOO�WKLFNQHVV�

'��� (IIHFWLYH� :LGWK� RI� %HDP� IRU� WKH� 6KHDU� 'HVLJQ� RI
5HLQIRUFHG� &RQFUHWH� %HDPV� VXSSRUWLQJ� +ROORZ� &RUH)ORRU�8QLWV

6FDUU\�DVNHG�WZR�TXHVWLRQV�LQ�UHODWLRQ�WR�WKLV�LVVXH�
³,I�%XOO�DQG�3DUN�DUH�FRUUHFW��ZK\�DUH�FDOFXODWLRQV�EDVHG�RQ�WKH�JURVV�ZLGWK�%QRW�WDNHQ�WR�EH�LQFRUUHFW"´

$QG ³,I�%XOO� DQG�3DUN� DUH� FRUUHFW��ZKDW� DUH� WKH� HIIHFWLYH�ZLGWKV� WR� EH� XVHG�ZLWKRWKHU�SUHFDVW�IORRU�V\VWHPV"´
7KH� FRPPHQWDU\� WR� WKH� &RQFUHWH� 6WDQGDUG� LV� TXLWH� FOHDU� RQ� WKH� HIIHFWLYH� ZLGWK� RIFRPSRVLWH� FRQFUHWH� EHDPV� �VKHOO� EHDP� DQG� VLPLODU� V\VWHPV�� IRU� VKHDU� GHVLJQ�� � )RUEHDPV�VXFK�DV�VNHWFKHG�LQ�GUDZLQJ���RI�WKH�6FDUU\�2SHQ�/HWWHU� WKH�UHOHYDQFH�RI� WKHJURVV�RU�QHWW�HIIHFWLYH�EHDP�ZLGWK�LV�OHVV�FOHDU���7R�VRPH�H[WHQW�WKH�HIIHFWLYH�ZLGWK�LVFRQVHUYDWLYHO\�WDNHQ�DV�WKH�GLVWDQFH�EHWZHHQ�WKH�HQGV�RI�WKH�KROORZ�FRUH�� �+RZHYHU�WKH�UHDO�VLWXDWLRQ�DOVR�GHSHQGV�RQ�WKH�UHODWLYH�GHSWK�RI�WKH�UHVWULFWHG�EHDP�ZLGWK�WR�WKHWRWDO� GHSWK� RI� WKH� EHDP�� � ,Q� DOPRVW� DOO� FULWLFDO� VLWXDWLRQV� RI� VKHDU�� DQG� DOO� FULWLFDOVLWXDWLRQV�RI�VKHDU�LQ�HDUWKTXDNH�UHVSRQGLQJ�VWUXFWXUHV��WKH�QHWW�RU�JURVV�EHDP�ZLGWK�LV
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³'UDIW��´
LUUHOHYDQW�DV� WKH�DPRXQW�RI� VKHDU� UHLQIRUFHPHQW� LQ� WKH�EHDP� LV� LQGHSHQGHQW�RI�EHDPZLGWK�

'��� 3UHFDVW�)ORRU�8QLWV�%HDULQJ�RQ�3HULPHWHU�%HDPV
6FDUU\� DVNHG� WZR� TXHVWLRQV� HVVHQWLDOO\� UHODWHG� WR� FRQWLQXLW\� RI� ERWWRP� VODEUHLQIRUFHPHQW�ZKHUH�WKH\�LQWHUVHFW�VXSSRUWLQJ�EHDPV�

³*LYHQ� WKHVH� UHTXLUHPHQWV� RI�1=6� ������ DQG� WKDW� RYHU� ���� \HDUV� RI� VRXQGHQJLQHHULQJ�SUDFWLFH�KDV�EHHQ�IRU�WKH�ERWWRP�UHLQIRUFHPHQW�RI�FDVW�LQVLWX�VODEVWR� EH� GHYHORSHG� LQWR� WKH� HGJH� EHDPV� SDVW� WKHLU� VKHDU� FHQWUH�� ZK\� LV� LW� WKDWSUHFDVW� XQLWV� VXSSRUWHG� E\� HGJH� EHDPV� DUH� QRW� UHTXLUHG� WR� KDYH� PLQLPXPDPRXQWV�RI�SRVLWLYH�UHLQIRUFHPHQW�DQFKRUHG�LQWR�WKH�EHDP�ZHOO�SDVW�WKH�VKHDUFHQWUH"´
$QG ³:K\�LV�LW�WKDW�DSSDUHQWO\�RQO\�RQH�FRQFUHWH�EXLOGLQJ�XVLQJ�KROORZFRUH�SUHFDVWIORRULQJ� XQLWV� KDV�EHHQ�FRQVWUXFWHG� LQ�$XFNODQG�ZLWK� KDQJHU� EDUV� FRQFUHWHGLQWR�WKH�IORRU�XQLWV�WR�PDLQWDLQ�VXSSRUW�VKRXOG�WKH�IUDPH�GLODWH�XQGHU�VHLVPLFORDGLQJ��DV�SHU�WKH�GHWDLO�WHVWHG�DW�WKH�8QLYHUVLW\�RI�&DQWHUEXU\"´
7KH�DQVZHUV�WR�WKH�LVVXHV�KLJKOLJKWHG�E\�6FDUU\�LQ�WKLV�VHFWLRQ�DUH�YDULHG�DQG�FRPSOH[DQG�DUH�EH\RQG�WKH�VFRSH�RI�WKLV�DSSHQGL[���6XIILFH�WR�VD\�WKDW�WKH�&RQFUHWH�6WDQGDUGFRYHUV� WKH� LVVXHV�UDLVHG�LQ�VHYHUDO�SODFHV��VRPH�RI�ZKLFK�6FDUU\�KDV� LGHQWLILHG�� �%XWWKH� FRUUHFW� LQWHUSUHWDWLRQ� RI� WKHVH� FODXVHV� LV� QRW� QHFHVVDULO\� DV� ULJLG� DV� 6FDUU\� KDVSRUWUD\HG�
7KH�TXHVWLRQ�RI�HTXLOLEULXP�WRUVLRQ��6FDUU\�UHIHUV�WR�LW�DV�SULPDU\�WRUVLRQ��LV�DQ�LVVXH�,W� LV� DGHTXDWHO\� FRYHUHG� LQ� WKH� &RQFUHWH� 6WDQGDUG� LQ� JHQHUDO� WHUPV� EXW� LQ� VHLVPLFGHVLJQ��SDUWLFXODUO\�LQ�UHODWLRQ�WR�FDSDFLW\�GHVLJQ��LW�LV�QRW�VSHFLILFDOO\�LGHQWLILHG�ZLWKGHVLJQ� VROXWLRQV�� � 7KHUH� LV� D� FRPSOH[� LQWHUDFWLRQ� EHWZHHQ� HTXLOLEULXP� WRUVLRQ� DQGIOH[XUDO�FDSDFLW\�RI�PHPEHUV�LQ�SRVW�HODVWLF�UHVSRQVH�RI�UHLQIRUFHG�FRQFUHWH�PHPEHUV�7KHUH�LV��LQ�IDFW��QR�H[DFW�UHODWLRQVKLS�EHWZHHQ�WKH�WRUVLRQDO�FDSDFLW\�RI�D�PHPEHU�LQSULPDU\� WRUVLRQ�DQG� WKH� IOH[XUDO� FDSDFLW\�� �7KHUHIRUH�� RWKHU�PHFKDQLVPV�RI� UHVLVWLQJSULPDU\�WRUVLRQ�DUH�QHFHVVDU\�� �2QH�RI�WKHVH�LV� WR�KDYH�FRQWLQXLW\�RI�WRS�DQG�ERWWRPUHLQIRUFLQJ� IURP� VODEV� LQWR� WKH� IOH[XUDO� PHPEHU�� � +RZHYHU�� WKLV� LV� QRW� WKH� RQO\VROXWLRQ� WR� WKH� SUREOHP�� � $� ZKROH� VHULHV� RI� ³DUFKHV´� ZLWKLQ� WKH� IOH[XUDO� PHPEHUGHYHORSV� WR� UHVLVW� HTXLOLEULXP� WRUVLRQ� ZKHUH� HFFHQWULF� ORDGLQJ� RQ� WKH� EHDP� IURPSUHFDVW�HOHPHQWV� LV�SUHVHQW�� �7KHVH�DUFKHV�DUH� VWDEOH�DQG� WKXV� WKH�&RQFUHWH�6WDQGDUGKDV�WHQGHG�WR�QRW�KLJKOLJKW�WKH�LVVXH�
7KHUH�GRHV�QRW�DSSHDU� WR�EH�DQ\�ZHOO�GRFXPHQWHG�FDVHV� RI� EHDP� IDLOXUH� LQ� SULPDU\WRUVLRQ� LQ� HDUWKTXDNH� ORDGLQJ� FRQGLWLRQV� DWWULEXWDEOH� RQO\� WR� WKH� SULPDU\� WRUVLRQSUREOHP���7KH�0DWWKHZV�WHVW�KDV�LGHQWLILHG�VRPH�SULPDU\�WRUVLRQ�LQWHUDFWLRQ�EXW�LW�LVKHDYLO\�PDVNHG�E\� WKH�FRPSDWLELOLW\�RI� WKH�IUDPH� WR�EXLOGLQJ�VZD\�ZKLFK� LV�DQRWKHULVVXH�
7KH�PDMRU� YXOQHUDELOLW\� RI� VWUXFWXUHV� IURP� SULPDU\� WRUVLRQ� LV� EHOLHYHG� WR� EH� GXULQJFRQVWUXFWLRQ� UDWKHU� WKDQ� ZKHQ� WKH� EXLOGLQJ� LV� LQ� VHUYLFH�� � $V\PPHWULFDO� ORDGLQJ� RISUHFDVW� IORRU�V\VWHPV�RQ�EHDPV��SDUWLFXODUO\�SUHFDVW�EHDPV��PXVW�EH�DGGUHVVHG�TXLWHFDUHIXOO\�DV�D�WHPSRUDU\�FRQGLWLRQ�GXULQJ�FRQVWUXFWLRQ�� �2QFH�WKH�EXLOGLQJ�V\VWHP�LV
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³'UDIW��´
³ORFNHG´�XS�ZLWK�FDVW� LQVLWX� IORRU� WRSSLQJV� DQG�RWKHU� LQILOOV�� WKH�SUREOHP�HIIHFWLYHO\GLVDSSHDUV�
'��� 7KH� 8VH� RI� 7DFN� :HOGHG� &ROG� :RUNHG� :LUH� 0HVK

5HLQIRUFLQJ�IRU�0DMRU�6HLVPLF�5HVLVWLQJ�(OHPHQWV�DQG�DV6WUXFWXUDO�5HLQIRUFHPHQW� IRU�6XVSHQGHG�6ODEV�� DQG� WKH'DPDJH�WR�5HLQIRUFHPHQW�RQ�6LWH
6FDUU\�DVNHG� WKUHH�TXHVWLRQV�UHODWHG� WR�WKH�XVH�RI� ORZ�GXFWLOLW\�PHVK�DQG�GDPDJH� WRUHLQIRUFHPHQW�RQ�VLWH

³:K\� LV� LW� WKDW� ORZ� GXFWLOLW\� PHVK� LV� URXWLQHO\� XVHG� DV� WKH� SULPDU\UHLQIRUFHPHQW�LQ�VHLVPLF�WUDQVIHU�GLDSKUDJP��IRU�HYHQ�WKH�WDOOHVW�EXLOGLQJV"´
$QG ³%6������SUHFOXGHV�WKH�XVHG�RI�PHVK�DV�QHJDWLYH�UHLQIRUFHPHQW�LQ�FRQWLQXRXVFRPSRVLWH�VODEV�XVLQJ�SURILOHG�PHWDO�GHFNLQJ��EHFDXVH�WKH�PHVK�LV�QRW�GXFWLOHHQRXJK��\HW�LW�LV�DFFHSWDEOH�LQ�1=�DV�VXLWDEOH�DV�WKH�PDLQ�QHJDWLYH�DQG�SRVLWLYHUHLQIRUFHPHQW�IRU�FDVW�LQ�VLWX�VODEV"�
$QG ³1=�WHFKQLFDO�DUWLFOHV�DQG�DGYHUWLVLQJ�FRQVLVWHQWO\�VWUHVV�WKH�QHHG�WR�XVH�KLJKGXFWLOLW\�1=�PDGH� UHLQIRUFLQJ� EHFDXVH� LW� LV� WKH� RQO\� UHLQIRUFLQJ� WKDW� FDQ� EHUHOLHG�XSRQ� LQ� HDUWKTXDNHV��:K\� LV� LW� WKHQ� WKDW� YLUWXDOO\� QR� RQH� FDUHV� DERXWKRZ� WKH� VDPH� UHLQIRUFHPHQW� LV� DEXVHG� RQ� VLWH� SULRU� WR� HQFDVHPHQW� LQFRQFUHWH"´
7KHVH�TXHVWLRQV�KDYH�EHHQ�DGGUHVVHG�LQ�WKH�ERG\�RI�WKH�UHSRUW�EXW�WKH�VSHFLILF�DQVZHUVDUH�DV�IROORZV�
D�� /RZ�GXFWLOLW\�PHVK�VKRXOG�QRW�EH�XVHG�DV� WKH�SULPDU\� UHLQIRUFHPHQW� LQ� VHLVPLFWUDQVIHU� GLDSKUDJPV� ZKHUH� WKHUH� LV� D� SRVVLELOLW\� WKDW� WKH� UHLQIRUFHPHQW� ZLOO� EHUHTXLUHG�WR�\LHOG�GXULQJ�D�VHLVPLF�HYHQW��RU�LQGHHG�DQ\�RWKHU�HYHQW���7KLV�LV�DOVRFRYHUHG�PRUH�IXOO\�LQ�$SSHQGL[�%���
E�� 7KH�XVH�RI�ORZ�GXFWLOLW\�PHVK�LV�DFFHSWDEOH�LQ�VODEV�SURYLGHG�WKH�UHLQIRUFHPHQW�LVQRW�JRLQJ� WR�EH�UHTXLUHG� WR�\LHOG�ZKHQ�D� VODE�IRU�ZKDWHYHU� UHDVRQ�PD\�EHFRPHSDUW�RI�D�\LHOGLQJ�UHVSRQVH���7KH�DQVZHU�WR�WKLV�TXHVWLRQ�LV�VLPLODU�WR�D��DERYH�
F�� $EXVH� RI� UHLQIRUFHPHQW� RQ� VLWH� LV� D� FRQFHUQ�� � ,W� LV� D� V\VWHPLF� SUREOHP� DQG� LVUHODWHG� WR� DSSURSULDWH� HGXFDWLRQ� RI� FRQWUDFWRUV�� � )XOOHU� FRQVWUXFWLRQ�PRQLWRULQJVKRXOG�JR�SDUW�ZD\�WR�DOOHYLDWLQJ�WKH�SUREOHP�

'��� 9ROFDQLF�$VK�/RDGV�RQ�5RRI
6FDUU\�SRVHG�WKH�TXHVWLRQ
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