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3URFHHGLQJV�RI WKH��WK 6FKRRO�RI�(QYLURQPHQWDO�7HFKQRORJ\�,QWHUQDWLRQDO�
&RQIHUHQFH��6(7,&������

3XEOLVKHG�E\
6FKRRO�RI�(QYLURQPHQWDO�7HFKQRORJ\�

)HGHUDO�8QLYHUVLW\�RI�7HFKQRORJ\�0LQQD�
30%�����0LQQD�

1LJHU�6WDWH�1LJHULD�
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(GLWRU�
LQ�FKLHI�

'U��2ODZX\L��%DEDWXQGH�-DPHV )HGHUDO�8QLYHUVLW\�RI�7HFKQRORJ\�0LQQD��
1LJHU�6WDWH��1LJHULD

(GLWRUV� 'U��2JXQERGH��(]HNLHO�%DEDWXQGH )HGHUDO�8QLYHUVLW\�RI�7HFKQRORJ\�0LQQD��
1LJHU�6WDWH��1LJHULD

6XUY��$GHVLQD��(NXQGD\R�$�� )HGHUDO�8QLYHUVLW\�RI�7HFKQRORJ\�0LQQD��
1LJHU�6WDWH��1LJHULD

'U��6XOH��$EDVV�,\DQGD�� )HGHUDO�8QLYHUVLW\�RI�7HFKQRORJ\�0LQQD��
1LJHU�6WDWH��1LJHULD

'U��$MD\L�2OXLEXNXQ�*EHQJD���� 1DPLELD�8QLYHUVLW\�RI�6FLHQFH�DQG�
7HFKQORJ\��1DPLELD

'U��$NDQGH�2OXIHPL .� 'HSDUWPHQW�RI�$UFKLWHFWXUH��)HGHUDO�
8QLYHUVLW\�RI�7HFKQRORJ\��0LQQD

0U��0RUHQLNHML��*EHQJD )HGHUDO�8QLYHUVLW\�RI�7HFKQRORJ\�0LQQD��
1LJHU�6WDWH��1LJHULD

0U��$NDQGH��2ODLGH 6� 'HSDUWPHQW�RI�8UEDQ�DQG�5HJLRQDO�3ODQQLQJ��
)HGHUDO�8QLYHUVLW\�RI�7HFKQRORJ\��0LQQD

0UV��2GLQH��/LQGD 'HSDUWPHQW�RI�4XDQWLW\�6XUYH\LQJ��)HGHUDO�
8QLYHUVLW\�RI�7HFKQRORJ\��0LQQD

3URI��-DPHV�2�%��5RWLPL 0DVVH\�8QLYHUVLW\�1HZ�=HDODQG
$VVW��3URI��'RGR�<DNXEX�$PLQX $UFKLWHFWXUDO� (QJLQHHULQJ� 'HSDUWPHQW��

&ROOHJH� RI� (QJLQHHULQJ�� 1DMUDQ� 8QLYHUVLW\��
1DMUDQ���������.LQJGRP�RI�6DXGL�$UDELD

'U��5HQXND�7KDNRUH )RXQGHU�� ,QVWLWXWH� IRU� *OREDO� 6XVWDLQDEOH�
)XWXUHV��3URJUHVV�WKURXJK�3DUWQHUVKLS��8.

1R�UHVSRQVLELOLW\�LV�DVVXPHG�E\�WKH�3XEOLVKHU�IRU�DQ\�LQMXU\�DQG�RU�DQ\�GDPDJH�WR�SHUVRQV�RU�
SURSHUWLHV� DV� D� PDWWHU� RI� SURGXFWV� OLDELOLW\�� QHJOLJHQFH� RU� RWKHUZLVH�� RU� IURP� DQ\� XVH� RU�
RSHUDWLRQ�RI�DQ\�PHWKRG��SURGXFW��LQVWUXFWLRQ��RU�LGHD�FRQWDLQHG�LQ�WKH�PDWHULDO�KHUHLQ��

&RS\ULJKW������� E\�6FKRRO�RI�(QYLURQPHQWDO�7HFKQRORJ\��)HGHUDO�8QLYHUVLW\�RI�7HFKQRORJ\�
0LQQD��1LJHULD��$OO�ULJKWV�UHVHUYHG��
7KLV� SXEOLFDWLRQ� LV� SURWHFWHG� E\� &RS\ULJKW� DQG� SHUPLVVLRQ� VKRXOG� EH� REWDLQHG� IURP� WKH�
SXEOLVKHU�SULRU�WR�DQ\�SURKLELWHG�UHSURGXFWLRQ��VWRUDJH�LQ�D�UHWULHYDO�V\VWHP��RU�WUDQVPLVVLRQ�LQ�
DQ\�IRUP�RU�E\�DQ\�PHDQV��HOHFWURQLF��PHFKDQLFDO��SKRWRFRS\LQJ��UHFRUGLQJ��RU�OLNHZLVH�
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7KH��WK HGLWLRQ�RI�6FKRRO�RI�(QYLURQPHQWDO�7HFKQRORJ\�,QWHUQDWLRQDO�&RQIHUHQFH��6(7,&������
LV� RUJDQLVHG� E\� 6FKRRO� RI� (QYLURQPHQWDO� 7HFKQRORJ\�� )HGHUDO� 8QLYHUVLW\� RI� 7HFKQRORJ\�
0LQQD��1LJHULD��,Q�FROODERUDWLRQ�ZLWK�0DVVH\�8QLYHUVLW\�1HZ�=HDODQG��8QLYHUVLW\�RI�1DPLELD��
1DPLELD� 'HSDUWPHQW� RI� $UFKLWHFWXUDO� 7HFKQRORJ\�� 1DMUDQ� 8QLYHUVLW\�� 6DXGL� $UDELD��
'HDSDUWPHQW�RI�&LYLO�(QJLQHHULQJ��6WHOOHQERVFK�8QLYHUVLW\��6WHOOHQERVFK��6RXWK�$IULFD�DQG�WKH�
*OREDO�6XVWDLQDEOH�)XWXUHV��8.��

7KH�PDLQ�WKHPH�IRU�WKLV�\HDU�FRQIHUHQFH�LV�³6XVWDLQDEOH 'HYHORSPHQW�DQG�5HVLOLHQFH�RI�WKH�
%XLOW�(QYLURQPHQW�LQ�WKH�(UD�RI�3DQGHPLF´ DQG LV�RI�LQWHUHVW�WR�HYHU\RQH�JRLQJ�E\�WKH�IDFW�
WKDW�KRXVLQJ�LV�D�QHFHVVLW\�IROORZLQJ�RQO\�DIWHU�IRRG�DQG�FORWKLQJ�ZKLOH�OLYLQJ�LQ�FURZGHG�SODFHV�
DQG�SRRU�VDQLWDWLRQ�LV�D�FRQFHUQ DQG�SRVVLEOH�FDXVH�RI�VSUHDG�RI�GLVHDVHV�DQG�RFFXUUHQFH�RI�
HSLGHPLF�SDQGHPLF�� 7KLV� SURPRWHV� DQG� HQFRXUDJH� LQQRYDWLYH� DQG� QRYHOW\� IRU� HPHUJLQJ�
SURSHUW\�PDQDJHPHQW�VWUDWHJLHV�LQ�D�SDQGHPLF�HUD� PRGHUQ�JHRVSDWLDO�WRROV�IRU�HSLGHPLRORJ\�
DUFKLWHFWXUH��UHVLOLHQFH�DQG�KHDOWK\�EXLOGLQJV�LQ�SDQGHPLF�HUD� SODQQLQJ�IRU�VXVWDLQDEOH�UHVLOLHQW�
QHLJKERXUKRRGV DQG�FLWLHV�LQ�&29,'����HUD� VXVWDLQDEOH�DQG�UHVLOLHQW�FLWLHV� VXVWDLQDEOH�FRVW�
PDQDJHPHQW�RI�EXLOW�HQYLURQPHQW�SURMHFWV�LQ�WKH�HUD�RI�FRYLG���� ZHOOEHLQJ�DQG�UHVLOLHQFH�RI�
WKH�EXLOW�HQYLURQPHQW�

7KH� UHVSRQVHV� IURP� SDUWLFLSDQWV� IRU� WKLV� FRQIHUHQFH� DUH� RYHUZKHOPLQJ�� ZHOO� DWWHQGHG�� DQG�
VXFFHVVIXO��7KH�RSHUDWLRQ�PRGH�ZDV�YLUWXDO�IRU�DOO�SDUWLFLSDQWV�ZLWK SUHVHQWDWLRQV�LQ�PRGH 2XU�
SDUWLFLSDQWV�DUH�IURP�YDULRXV�8QLYHUVLWLHV�DQG�RWKHU�VHFWRU�DFURVV�WKH�JOREH��IURP�FRXQWULHV�OLNH�
8QLWHG�.LQJGRP��1HZ�=HDODQG��6DXGL�$UDELD��6RXWK�$IULFD��1DPLELD��(WKLRSLD DQG�1LJHULD
MXVW� WR�PHQWLRQ� D� IHZ�� +HQFH�� WKLV� FRQIHUHQFH� SURYLGHV� D� JRRG� SODWIRUP� IRU� SURIHVVLRQDOV��
DFDGHPLFLDQV�DQG�UHVHDUFKHUV� WR�ZLGHQ� WKHLU�NQRZOHGJH�DQG�DSSURDFK�RQ� ODWHVW�DGYDQFHV� LQ�
UHVHDUFK�DQG�LQQRYDWLRQ��3DSHUV�SUHVHQWHG�LQ�WKLV�FRQIHUHQFH�FRYHU�D�ZLGH�VSHFWUXP�RI�VFLHQFH��
HQJLQHHULQJ�DQG�VRFLDO�VFLHQFHV���

)LQDOO\��D�QRWH�RI�WKDQNV�PXVW�JR�WR�6(7,&����� /RFDO�2UJDQL]LQJ�&RPPLWWHH��/2&��IRU�WKHLU�
UHPDUNDEOH�GHGLFDWLRQ�LQ�PDNLQJ�WKLV�FRQIHUHQFH�D�VXFFHVV��:H�KRSH�WKH�HYHQW�ZLOO�SURYH�WR�EH�
DQ�LQVSLULQJ�H[SHULHQFH�WR�DOO�FRPPLWWHH�PHPEHUV�DQG�SDUWLFLSDQWV�
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7KH�HIIRUW�SXW�WRJHWKHU�LQ�DFKLHYLQJ�WKH�VXFFHVV�RI�6(7,&����� LV�SUHGLFDWHG�RQ�WKH�IHDW�RI�WKH�
SUHYLRXV�WKUHH HGLWLRQ�RI�6FKRRO�RI�(QYLURQPHQWDO�7HFKQRORJ\�,QWHUQDWLRQDO�&RQIHUHQFH�KHOG�
LQ� ������ ���� DQG� ������ UHVSHFWLYHO\�� 7KH� VXSSRUW� DQG� JRRGZLOO� IURP�9LFH�&KDQFHOORU� RI�
)HGHUDO�8QLYHUVLW\�RI�7HFKQRORJ\��'HDQ�6FKRRO�RI�(QYLURQPHQWDO�7HFKQRORJ\��'U��5HQXND�
7KDNRUH��'U�'RGR�<��$���3URI��-DPHV�2�%��5RWLPL�DQG�PDQ\�RWKHU�KLJKO\�PRWLYDWHG�SHRSOH�DUH�
KLJKO\�DSSUHFLDWHG��
,W� LV� DOVR�P\�SULYLOHJH� DQG�KRQRXU� WR�ZHOFRPH� \RX� DOO�� RQ� EHKDOI� RI� WKH� /RFDO�2UJDQL]LQJ�
&RPPLWWHH� �/2&�� WR� WKH� �WK HGLWLRQ� RI� WKH�%LHQQLDO� 6FKRRO� RI�(QYLURQPHQWDO� ,QWHUQDWLRQDO�
&RQIHUHQFH� �6(7,&������� 7KLV� &RQIHUHQFH� ZKLFK� ZDV� HDUOLHU� VFKHGXOH� IRU� $SULO�� ����� LV�
KROGLQJ�QRZ���WK WR��WK WK�)HEUXDU\��������GXH�WR�WKH�SURORQJHG�$688�)*1�FULVLV�ZKLFK�PDGH�
RXU�SXEOLF�8QLYHUVLWLHV�LQ�1LJHULD�WR�EH�FORVHG�IRU�RYHU�(LJKW�0RQWKV��2XU�H[SHULHQFH�LQ�WKH�
�UG HGLWLRQ�KHOG�LQ������DIWHU�WKH�&29,'����3DQGHPLF�KDV�WKRXJKW�XV�RQ�QHZ�ZD\V�RI�GRLQJ�
WKLQJV� ZLWK� WKH� 9LUWXDO� &RQIHUHQFLQJ� RIIHULQJ� XV� D� ZLGHU� FRYHUDJH�� LW� LV� RXU� KRSH� WKDW�
6(7,&�����ZLOO�EH�DQ�LPSURYHPHQW�RQ�WKH�3DUWLFLSDQWV�H[SHULHQFH�RI�RSSRUWXQLW\�DYDLODEOH�IRU�
JOREDO�QHWZRUNLQJ�DQG�LQWHUDFWLRQ�DW�&RQIHUHQFHV�YLD�WKH�9LUWXDO�PRGH�RI�SUHVHQWDWLRQ��

7KH�FRQIHUHQFH�SURYLGHV�DQ�LQWHUQDWLRQDO�IRUXP�IRU�UHVHDUFKHUV�DQG�SURIHVVLRQDOV�LQ�WKH�EXLOW�
HQYLURQPHQW�DQG�DOOLHG�SURIHVVLRQV�WR�DGGUHVV�IXQGDPHQWDO�SUREOHPV��FKDOOHQJHV�DQG�SURVSHFWV�
RI� 6XVWDLQDEOH� 'HYHORSPHQW� DQG� 5HVLOLHQFH� RI� WKH� %XLOW� (QYLURQPHQW� LQ� WKH� (UD� RI�
3DQGHPLF��7KH�FRQIHUHQFH�LV�D�SODWIRUP�ZKHUH�UHFRJQL]HG�EHVW�SUDFWLFHV��WKHRULHV�DQG�FRQFHSWV�
DUH�VKDUHG�DQG�GLVFXVVHG�DPRQJVW�DFDGHPLFV��SUDFWLWLRQHUV�DQG�UHVHDUFKHUV��7KLV����� HGLWLRQ�
RI�6(7,&�KDV�OLVWHG�LQ�WKH�SURJUDP�D�5RXQG�7DEOH�7DON�RQ�RQ�+RXVLQJ�$IIRUGDELOLW\�%H\RQG�
&29,'����ZLWK�VHOHFWHG�6SHDNHUV�IURP�DFURVV�WKH�JOREH�DYDLODEOH�WR�GR�MXVWLFH�RQ�WKH�WRSLF�RI�
GLVFXVVLRQ�� 'LVWLQJXLVKHG� &RQIHUHQFH� SDUWLFLSDQWV�� SHUPLW� PH� WR� ZDUPO\� ZHOFRPH� RXU�
.H\QRWH�

x 'U�� ,EUDKLP� ,GULV�� 'LUHFWRU� 3XEOLF� KHDOWK�� 6WDWH� 0LQLVWU\� RI� +HDOWK�� 1LJHU� 6WDWH��
1LJHULD�

x 'U�� $�$�� %LODX�� /HFWXUHU DQG� H[SHUW� LQ� 'LVDVWHU� 5LVN�0DQDJHPHQW�� 'HSDUWPHQW� RI�
%XLOGLQJ��)HGHUDO�8QLYHUVLW\�RI�7HFKQRORJ\��0LQQD��1LJHULD�DQG�

x 'U��<DNXEX�$PLQX�'RGR��$VV��3URI��$UFKLWHFWXUH�(QJLQHHULQJ�'HSDUWPHQW��)DFXOW\�RI�
(QJLQHHULQJ��1DMUDQ�8QLYHUVLW\��1DMUDQ��6DXGL�$UDELD�

$QG�WKH�OHDG�'LVFXVVDQWV�IRU�WKH�5RXQG�7DEOH�7DON�
x 3URI��-DPHV�2�%��5RWLPL��3URIHVVRU�RI�&RQVWUXFWLRQ�(FRQRPLFV�	�0DQDJHPHQW��6FKRRO�

RI�%XLOW�(QYLURQPHQW��&ROOHJH�RI�6FLHQFHV��0DVVH\�8QLYHUVLW\�RI�1HZ�=HDODQG�
x 3URI��2�$��.HPLNL��3URIHVVRU�RI�(VWDWH�0DQDJHPHQW�DQG�9DOXDWLRQ��)HGHUDO�8QLYHUVLW\�

RI�7HFKQRORJ\��0LQQD��1LJHULD�
x 'U�� 5HQXND� 7KDNRUH�� )RXQGHU�� ,QVWLWXWH� IRU� *OREDO� 6XVWDLQDEOH� )XWXUHV�� 3URJUHVV�

WKURXJK�3DUWQHUVKLS��8.�
x 'U��*XLOOHUPR�'HOJDGR��6HQLRU�/HFWXUHU��$UFKLWHFWXUH�DQG�$FWLQJ�'LUHFWRU��,QVWLWXWH�RI�

/DQG��/LYHOLKRRGV�DQG�+RXVLQJ��,/O+���1DPLELD�8QLYHUVLW\�RI�6FLHQFH�DQG�7HFKQRORJ\��
1DPLELD�

x 3URI�� $GHZXPL� -RKQ� %DEDIHPL�� $VVRFLDWH� 3URIHVVRU� DQG� +HDG� RI� &RQVWUXFWLRQ�
0DWHULDOV�DQG�8QLW��6WHOOHQERVFK�8QLYHUVLW\��6WHOOHQERVFK��6RXWK�$IULFD�

x 'U��<DNXEX�$PLQX�'RGR��$VV��3URI��$UFKLWHFWXUH�(QJLQHHULQJ�'HSDUWPHQW��)DFXOW\�RI�
(QJLQHHULQJ��1DMUDQ�8QLYHUVLW\��1DMUDQ��6DXGL�$UDELD�



6(7,&������,QWHUQDWLRQDO�&RQIHUHQFH�
³6XVWDLQDEOH�'HYHORSPHQW�DQG�5HVLOLHQFH�RI�WKH�%XLOW�(QYLURQPHQW�LQ�WKH�(UD�RI�3DQGHPLF´
6FKRRO�RI�(QYLURQPHQWDO�7HFKQRORJ\��)HGHUDO�8QLYHUVLW\�RI�7HFKQRORJ\��0LQQD
�WK ± �WK )HEUXDU\�������

YL

IRU�DFFHSWLQJ�WR�VKDUH�IURP�WKHLU�NQRZOHGJH��ZHDOWK�RI�H[SHULHQFH�DQG�EH�DYDLODEOH�WR�LQWHUDFW�
ZLWK�SDUWLFLSDQWV�RQ�YDULHG�LVVXHV�RQ�³6XVWDLQDEOH�'HYHORSPHQW�DQG�5HVLOLHQFH�RI�WKH�%XLOW�
(QYLURQPHQW�LQ�WKH�(UD�RI�3DQGHPLF´�
$V� UHIOHFWHG� RQ� WKH� &RQIHUHQFH� SURJUDP�� WKH� &RQIHUHQFH� DFWLYLWLHV� ZLOO� EH� 9LUWXDO� IRU� DOO
SUHVHQWHUV�WR�UXQ�LQ�IRXU�SDUDOOHO�VHVVLRQV�RQ�WKH�=RRQ�SODWIRUP��:LWK�D�WRWDO�RI�6HYHQW\�����
DUWLFOHV�FDSWXUHG�LQ�WKH�&RQIHUHQFH�3URFHHGLQJV�FRYHULQJ�WKH�VL[ VXEWKHPHV�RI�WKH�&RQIHUHQFH��
,�KDYH�QR�GRXEW�WKDW�ZH�DUH�DOO�LQ�IRU�DQ�LPSDFWIXO�H[SHULHQFH�DW 6(7,&���� DV�ZH�EUDLQVWRUP��
H[FKDQJH� LGHDV�� VKDUH� NQRZOHGJH� DQG�SDUWLFLSDWH� LQ� HYROYLQJ�PRUH� DSSURDFK� WR� VXVWDLQDEOH�
KRXVLQJ�DQG�ODQG�PDQDJHPHQW�GULYHV�

,�LPSORUH�XV�DOO�WR�HQMR\�HYHU\�PRPHQW�RI�WKH�GHOLEHUDWLRQV�DQG�HQVXUH�ZH�PD[LPL]H�WKH�JUHDW�
RSSRUWXQLW\�RIIHUHG�E\�WKH�&RQIHUHQFH�WR�QHWZRUN�IRU�EHWWHU�UHVHDUFK�DQG�FDUHHU�GHYHORSPHQW�
DV�ZH�DOVR�PDNH�QHZ�IULHQGV���

,� DOVR� RQ� EHKDOI� RI� P\VHOI� DQG� WKH� /2&� H[SUHVV� RXU� DSSUHFLDWLRQ� WR� WKH� 'HDQ�� 6FKRRO� RI�
(QYLURQPHQWDO�7HFKQRORJ\�DQG�WKH�HQWLUH�6WDII�RI�WKH 6FKRRO�IRU�JLYLQJ�XV�WKH�RSSRUWXQLW\�WR�
VWHHU�WKH�VKLS�IRU�6(7,&������7R�WKH�5HYLHZHUV�DQG�YDULRXV�&RPPLWWHHV�WKDW�VHUYHG�ZLWK�XV��
,�VD\�WKDQN�\RX�IRU�KHOSLQJ�XV�WKURXJK�GHVSLWH�WKH�SUHVVXUH�RI�ZRUN���

7KDQNV��DQG�*RG�EOHVV�\RX�DOO�

2ODZX\L��%�-���3K'�
&KDLUPDQ��/2&
6(7,&����
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&23<5,*+7�67$7(0(17�

��&RS\ULJKW��6FKRRO�RI�(QYLURQPHQW�,QWHUQDWLRQDO�&RQIHUHQFH��6(7,&�������7KH�FRS\ULJKW�
IRU�SDSHUV�SXEOLVKHG�LQ�WKH�6(7,&�&RQIHUHQFH�3URFHHGLQJV�EHORQJV�WR�DXWKRUV�RI�WKH�SDSHUV���

$XWKRUV�DUH�DOORZHG�WR�UHSURGXFH�DQG�GLVWULEXWH�WKH�H[DFW�IRUPDW�RI�SDSHUV�SXEOLVKHG�LQ�WKH�
6(7,&���� &RQIHUHQFH�3URFHHGLQJV� IRU�SHUVRQDO�DQG�HGXFDWLRQDO�SXUSRVHV�ZLWKRXW�ZULWWHQ�
SHUPLVVLRQ�EXW�ZLWK�D�FLWDWLRQ�WR�WKLV�VRXUFH��1R�XQDXWKRUL]HG�UHSURGXFWLRQ�RU�GLVWULEXWLRQ��LQ�
ZKROH�RU� LQ�SDUW��RI�ZRUN�SXEOLVKHG� LQ� WKH�6(7,&���� &RQIHUHQFH�3URFHHGLQJV�E\�SHUVRQV�
RWKHU�WKDQ�DXWKRUV�LV�DOORZHG�ZLWKRXW� WKH�ZULWWHQ�SHUPLVVLRQ�RI�DXWKRUV�RU�RUJDQL]HUV�RI�WKH�
6(7,&���� &RQIHUHQFH���

:H� KDYH� WDNHQ� DOO� QHFHVVDU\� FDXWLRQV� WR� FRPSO\�ZLWK FRS\ULJKW� REOLJDWLRQV��:H�PDNH� QR�
ZDUUDQWLHV�RU�UHSUHVHQWDWLRQV�WKDW�PDWHULDO�FRQWDLQHG�LQ�WKH�SDSHUV�ZULWWHQ�E\�DXWKRUV�GR�QRW�
LQIULQJH� WKH� LQWHOOHFWXDO� SURSHUW\� ULJKWV� RI� DQ\� SHUVRQ� DQ\ZKHUH� LQ� WKH� ZRUOG��:H� GR� QRW�
HQFRXUDJH� VXSSRUW� RU� SHUPLW� LQIULQJHPHQW� RI� FRS\ULJKWV� �� LQWHOOHFWXDO� SURSHUW\� ULJKWV� E\�
DXWKRUV��6KRXOG�\RX�FRQVLGHU�DQ\�YLRODWLRQ�RI�\RXU�FRS\ULJKWV�SOHDVH�GR�QRW�KHVLWDWH�WR�FRQWDFW�
WKH�FRQIHUHQFH�VHFUHWDULDW�DW�VHWLF#IXWPLQQD�HGX�QJ

6(7,&���� DFFHSWV�QR�OLDELOLW\�IRU�FRS\ULJKW�LQIULQJHPHQWV�RU�LQDSSURSULDWH�XVH�RI�PDWHULDO�LQ�
DQ\�SDSHU�SXEOLVKHG��$OO�DXWKRUV�GHYHORSHG�WKHLU�SDSHUV�LQ�OLQH�ZLWK�WKH�JXLGLQJ�SULQFLSOHV�RI�
DFDGHPLF� IUHHGRP� DQG� DUH� UHVSRQVLEOH� IRU� JRRG� DFDGHPLF� SUDFWLFH� ZKHQ� FRQGXFWLQJ� DQG�
UHSRUWLQJ�VFLHQWLILF�UHVHDUFK���

&RUUHVSRQGHQFH�UHODWLQJ� WR�FRS\ULJKWV�DQG� UHTXHVWV� IRU�SHUPLVVLRQ� WR�XVH�PDWHULDO� IURP�WKH�
6(7,&���� &RQIHUHQFH� 3URFHHGLQJV� VKRXOG� EH�PDGH� WR�� 6HFUHWDULDW� RI� 6(7,&�&RQIHUHQFH�
HPDLO��VHWLF#IXWPLQQD�HGX�QJ
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72�:+20�,7�0$< &21&(51��

,�ZLVK�WR�VWDWH�WKDW�DOO�WKH�SDSHUV�SXEOLVKHG�LQ�6(7,&���� &RQIHUHQFH�3URFHHGLQJV�KDYH�SDVVHG�
WKURXJK�WKH�SHHU�UHYLHZ�SURFHVV�ZKLFK�LQYROYHG�DQ�LQLWLDO�UHYLHZ�RI�DEVWUDFWV��UHYLHZ�RI�IXOO�
SDSHUV�E\�PLQLPXP�RI�WZR�UHIHUHHV��IRUZDUGLQJ�RI�UHYLHZHUV¶�FRPPHQWV�WR�DXWKRUV��VXEPLVVLRQ�
RI�UHYLVHG�SDSHUV�E\�DXWKRUV�DQG�VXEVHTXHQW�HYDOXDWLRQ�RI�VXEPLWWHG�SDSHUV�E\�WKH�6FLHQWLILF�
&RPPLWWHH�WR�GHWHUPLQH�FRQWHQW�TXDOLW\���

,W�LV�WKH�SROLF\�RI�WKH�6FKRRO�RI�(QYLURQPHQWDO�7HFKQRORJ\�,QWHUQDWLRQDO�&RQIHUHQFH��6(7,&��
WKDW� IRU� SDSHUV� WR� EH� DFFHSWHG� IRU� LQFOXVLRQ� LQ� WKH� FRQIHUHQFH� SURFHHGLQJV� LW� PXVW� KDYH�
XQGHUJRQH� WKH� UHYLHZ� SURFHVV� DQG� SDVVHG� WKH� DFDGHPLF� LQWHJULW\� WHVW�� $OO� SDSHUV� DUH� RQO\�
SXEOLVKHG�EDVHG�RQ� WKH� UHFRPPHQGDWLRQ�RI� WKH�5HYLHZHUV� DQG� WKH�6FLHQWLILF�&RPPLWWHH�RI�
6(7,&�

%DEDWXQGH�-DPHV�2/$:8<,�
&KDLUPDQ�6(7,&����
)HGHUDO�8QLYHUVLW\�RI�7HFKQRORJ\��0LQQD��1LJHULD�

3DSHUV� LQ� WKH�6(7,&���� &RQIHUHQFH�3URFHHGLQJV� DUH�SXEOLVKHG�RQ�ZZZ�IXWPLQQD�HGX�QJ��
$1'�$/62�6(/(&7('�3$3(56�:,//�%(�38%/,6+('�,1�5(387$%/(�-2851$/6
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9LFH�&KDQFHOORU�
)HGHUDO�8QLYHUVLW\�RI�7HFKQRORJ\�0LQQD��1LJHULD�

+267
3URI��2ODJXQMX�5HPL�(EHQH]HU

'HDQ
6FKRRO�RI�(QYLURQPHQWDO�7HFKQRORJ\�

)HGHUDO�8QLYHUVLW\�RI�7HFKQRORJ\�0LQQD��1LJHULD

&21)(5(1&(�&+$,56

&RQIHUHQFH�&KDLU 3DUDOOHO�6HVVLRQV

3URI��1XKX��0�%� (PHUJLQJ�3URSHUW\�0DQDJHPHQW�6WUDWHJLHV�LQ�D�3DQGHPLF�(UD
3URI��-XQDLG� $ 3ODQQLQJ�IRU�6XVWDLQDEOH�5HVLOLHQW�1HLJKERXUKRRGV�DQG�&LWLHV�LQ�

3DQGHPLF�(UD
'U��2SDOXZD��<�'� 0RGHUQ�*HRVSDWLDO�7RROV�IRU�(SLGHPLRORJ\

'U��$QLIRZRVH��0��2� 6XVWDLQDEOH�&RVW�0DQDJHPHQW�RI�WKH�%XLOW�(QYLURQPHQW�3URMHFWV�
LQ�WKH�(UD�RI�3DQGHPLF

'U��2ODWRPLZD��/DQUH :HOOEHLQJ�DQG�5HVLOLHQFH�RI�WKH�%XLOW�(QYLURQPHQW

3URI��$\XED��3� $UFKLWHWXUH��5HVLOLHQFH�DQG�+HDOWK\�%XLOGLQJV�LQ�3DQGHPLF�(UD

&21)(5(1&(�$'9,625<�&200,77((

'U��,VDK��$��' +2'��'HSDUWPHQW�RI�$UFKLWHFWXUH
'U���$SHK��-��$� +2'��'HSDUWPHQW�RI�%XLOGLQJ
'U��3RSRROD��1��, +2'��'HSDUWPHQW�RI�(VWDWH�0DQDJHPHQW�DQG�9DOXDWLRQ
'U��0RKDPPHG�<� +2'��'HSDUWPHQW�RI�4XDQWLW\�6XUYH\LQJ
3URI��0XVD�$� +2'��'HSDUWPHQW�RI�6XUYH\LQJ�DQG�*HRLQIRUPDWLFV
'U��%DOD�%DQNL +2'��'HSDUWPHQW�RI�8UEDQ�DQG�5HJLRQDO�SODQQLQJ
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'U��2ODZX\L�%� -� &KDLUPDQ 'HSDUWPHQW�RI�%XLOGLQJ��)HGHUDO�8QLYHUVLW\�RI�
7HFKQRORJ\�0LQQD��1LJHULD�

6XUY��$GHVLQD�(� $� 6HFUHWDU\ 'HSDUWPHQW�RI�6XUYH\LQJ�DQG�*HRLQIRUPDWLFV��
)HGHUDO�8QLYHUVLW\�RI�7HFKQRORJ\�0LQQD��1LJHULD�

'U��0XKDPPDG�,�%� 0HPEHU 'HSXW\�'HDQ��6FKRRO�RI�(QYLURQPHQWDO�7HFKQRORJ\��
)HGHUDO�8QLYHUVLW\�RI�7HFKQRORJ\��0LQQD

'U��2JXQERGH�(� %� 0HPEHU 'HSDUWPHQW�RI�%XLOGLQJ��)HGHUDO�8QLYHUVLW\�RI�
7HFKQRORJ\�0LQQD��1LJHULD�

'U��6XOH�$� ,� 0HPEHU 'HSDUWPHQW�RI�(VWDWH�0DQDJHPHQW�DQG�9DOXDWLRQ��
)HGHUDO�8QLYHUVLW\�RI�7HFKQRORJ\�0LQQD��1LJHULD�

'U��$MD\L�2��*� 0HPEHU 1DPLELD�8QLYHUVLW\�RI�6FLHQFH�DQG�7HFKQRORJ\��
1DPLELD�

0U��0RUHQLNHML�*� 0HPEHU 'HSDUWPHQW�RI�(VWDWH�0DQDJHPHQW�DQG�9DOXDWLRQ��
)HGHUDO�8QLYHUVLW\�RI�7HFKQRORJ\�0LQQD��1LJHULD�

0UV��2GLQH�/� 0HPEHU 'HSDUWPHQW�RI�4XDQWLW\�6XUYH\LQJ��)HGHUDO�
8QLYHUVLW\�RI�7HFKQRORJ\�0LQQD��1LJHULD�

0U��$NDQGH�2��6 0HPEHU 8UEDQ�DQG�5HJLRQDO�SODQQLQJ��)HGHUDO�8QLYHUVLW\�RI�
7HFKQRORJ\�0LQQD��1LJHULD�

'U��$NDQGH�2��. 0HPEHU 'HSDUWPHQW�RI�$UFKLWHFWXUH��)HGHUDO�8QLYHUVLW\�RI�
7HFKQRORJ\�0LQQD��1LJHULD

'U��6DLGX�,� 0HPEHU 'HSDUWPHQW�RI�4XDQWLW\�6XUYH\LQJ��)HGHUDO�
8QLYHUVLW\�RI�7HFKQRORJ\�0LQQD��1LJHULD�

6&,(17,),&�&200,77((

3URI��-LPRK�5�$�� &KDLUPDQ 'HSDUWPHQW�RI�%XLOGLQJ��)HGHUDO�8QLYHUVLW\�RI�
7HFKQRORJ\�0LQQD��1LJHULD

'U�2SDOXZD�<�'� 0HPEHU 'HSDUWPHQW�RI�6XUYH\LQJ�DQG�*HRLQIRUPDWLFV��
)HGHUDO�8QLYHUVLW\�RI�7HFKQRORJ\�0LQQD��1LJHULD

'U��0XVD�'��+DUXQD� 0HPEHU 8UEDQ�DQG�5HJLRQDO�SODQQLQJ��)HGHUDO�8QLYHUVLW\�
RI�7HFKQRORJ\�0LQQD��1LJHULD

'U��8GRHNDQHP�1��%� 0HPEHU 'HSDUPHQW�RI�(VWDWH�0DQDJHPHQW�DQG�9DOXDWLRQ��
)HGHUDO�8QLYHUVLW\�RI�7HFKQRORJ\�0LQQD��1LJHULD

'U��/DZDO�/�$� 0HPEHU 'HSDUWPHQW�RI�$UFKLWHFWXUH��)HGHUDO�8QLYHUVLW\�RI�
7HFKQRORJ\

0LVV�1PDGX�+� 0HPEHU 'HSDUWPHQW�RI�%XLOGLQJ��)HGHUDO�8QLYHUVLW\�RI�
7HFKQRORJ\�0LQQD��1LJHULD

0LVV��+DVVDQ�.�0� 0HPEHU 'HSDUWPHQW�RI�4XDQWLW\�6XUYH\LQJ��)HGHUDO�
8QLYHUVLW\�RI�7HFKQRORJ\�0LQQD��1LJHULD�

0U��.XPD�6��6� 6HFUHWDU\ 'HSDUWPHQW�RI�(VWDWH�0DQDJHPHQW�DQG�9DOXDWLRQ��
)HGHUDO�8QLYHUVLW\�RI�7HFKQRORJ\�0LQQD��1LJHULD�
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$FNQRZOHGJHPHQW�7R�.H\QRWH�6SHDNHUV�DQG�/HDG�'LVFXVVDQWV
6(7,&����� RUJDQLVHUV�ZLVKHV�WR�WKDQN�RXU�NH\QRWH�VSHDNHUV��DQG�*XHVW�VSHDNHUV�IRU�DFFHSWLQJ�
WR�FUHDWH� WLPH� WR�VKDUH�IURP�WKHLU� ULFK�ZHDOWK�RI�NQRZOHGJH�DQG� LQWHUDFW�ZLWK�GHOHJDWHV�DQG�
SDUWLFLSDQWV�RQ�YDULHG�LVVXHV�EHLQJ�H[DPLQHG�DW�WKLV�\HDU¶V�FRQIHUHQFH��$�EULHI�SURILOH�RI�HDFK�
NH\QRWH�VSHDNHU�LV�SURYLGHG�KHUH��WKLV�ZRXOG�DOORZ�IRU�IXWXUH�LQWHUDFWLRQ�DQG�QHWZRUNLQJ�ZLWK�
WKHP��

.H\QRWH�6SHDNHUV

�

5RXQGWDEOH�7DON�/HDG�'LVFXVVDQWV
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3$1'(0,&�(5$

�

� 3URSHUW\�0DQDJHPHQW�6WUDWHJLHV�LQ�WKH�3RVW�&29,'����3DQGHPLF�
(UD�LQ�1LJHULD��0RYLQJ�%H\RQG�WKH�0\WKV�DQG�0LVFRQFHSWLRQV

$QNHOL��,��$���6DOLKX��1���
1XKX��0��%���6XOH��,��$���
7LQXID��$��$�

�

� 'HYHORSHUV�&RPSOLDQFH�ZLWK�8UEDQ�5HVLGHQWLDO�'HYHORSPHQW�
&RQWURO�0HDVXUHV�LQ�.DGXQD�0HWURSROLV��1LJHULD

6DOLKX��1���$QNHOL��,��$���
1XKX��0��%���6DQQL��0��/���
6XOH��,��$���$OL\X��$��$��
*ZDPQD�6��(���	�+DP]D��8���
<�

��

� 0DFUR�(FRQRPLF�'HWHUPLQDQWV�RI�5HQWDO�9DOXHV�RI�FRPPHUFLDO�
5HDO�(VWDWH�LQ�,ORULQ� 1LJHULD

$EGXOPDOLN��)�%��	�
8GRHNDQHP��1�%�

��

� 5HDO�3URSHUW\�0DQDJHPHQW�LQ�WKH�(UD�RI�&29,'����3DQGHPLF�LQ�
1LJHULD��3URPRWLQJ�5HDO�(VWDWH�,QYHVWPHQW�7UXVW�DV�DQ�,QYHVWPHQW�
9HKLFOH

%RNDQL��$�0���$KPDG��0��	�
6XOHLPDQ��%�<�

��

� $VVHVVPHQW�RI�3URSHUW\�0DQDJHPHQW�3UDFWLFHV�'XULQJ�DQG�$IWHU�
&RYLG����3DQGHPLF�LQ�/DJRV��1LJHULD

2JXQJEH��0�$���$NLQZDPLGH��
'�2��	�-HMHOROD��2�)�

��

� $Q�$VVHVVPHQW�RI�9DOXDWLRQ�$FFXUDF\�LQ�WKH�5HVLGHQWLDO�3URSHUW\�
0DUNHWV�LQ�0LQQD�DQG�$EXMD

'DQJDQD��8�6���8GRHNDQHP��
1�%�

��

� %LRVHQVRU�5H�GHVLJQ�UHTXLUHPHQWV�IRU�2SHUDWLRQDO�)DFLOLW\�
0DQDJHPHQW�LQ�WKH�3RVW�&29,'�ZRUNSODFH

$WDJXED��-�2� ��

� $Q�$VVHVVPHQW�RI�WKH�(IIHFW�RI�&RDVWDO�([WHUQDOLWLHV�RQ�
5HVLGHQWLDO�+RXVLQJ�3ULFHV�LQ�%DGRUH��/DJRV�1LJHULD

$\RROD��$�%��	�$NDQGH��6�2� ��

� &RPPHUFLDO�3URSHUW\�0DUNHW�3HUIRUPDQFH�DQG�0DFURHFRQRPLF�
,QGLFDWRUV�$PLG�&29,'����LQ�/DJRV��7KH�&DXVDO�/LQNDJH

:DKDE��0�%���$ODODGH��2���	�
+DVVDQ��2�$�

��

�� )DFWRUV�$IIHFWLQJ�5HDO�(VWDWH�3URMHFW�'HOLYHU\�DQG�+RXVLQJ�
$IIRUGDELOLW\�LQ�$EXMD

(PRNSDLUH��(��	�0RKDPPHG��
0�

��
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�� *,6�%DVHG�/DQG�6XLWDELOLW\�$QDO\VLV�IRU�2SWLPDO�&KRLFH�RI�

&HUHDO�&URSV�3URGXFWLRQ�LQ�.DGXQD�6WDWH
$EGXOUDKHHP��6��	�2SDOXZD��
<�'�

���

�� 5HYLHZ�RQ�'HSWK�'HWHUPLQDWLRQ�%DWK\PHWU\�8VLQJ�5HPRWH�
6HQVLQJ�7HFKQLTXH� 7KHRUHWLFDO�$SSUDLVDO

$GHOHNH��$���1ZDGLDORU�,��-���
2GXPRVX��-���%DED�0��	�
%DNR��0

���

�� $VVHVVPHQW�RI�WKH�+\GURORJLFDO�&KDUDFWHULVWLFV�RI�6KLURUR�'DP��
1LJHULD

$GHVLQD�(��$���0XVD�$���
2QXLJER��,�&���	�$GHVLML��$��
5�

���

�� 5HPRWH�6HQVLQJ�DQG�*,6�%DVHG�9XOQHUDELOLWLHV�$VVHVVPHQW�2YHU�
%RUQR�6WDWH
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�� 'URXJKW�$QDO\VLV�LQ�-HJD�/RFDO�*RYHUQPHQW��.HEEL�6WDWH��8VLQJ�
*HRVSDWLDO�7RROV�WR�$QDO\VH�9HJHWDWLRQ�&RYHUV

<DKD\D��,��$��	�(WLP�(��(� ���

�� )ORRG�9XOQHUDELOLW\�0DSSLQJ�RI�&RPPXQLWLHV�$ORQJ�5LYHU�
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0RKDPPHG��$�%��<��	�
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$VVHVVPHQW�8VLQJ�5HPRWH�6HQVLQJ�7HFKQLTXH�LQ�$EXMD�1LJHULD

8PDU��,�$��	�(WLP��(�(� ���
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$JULFXOWXUDO�3URGXFWLRQ�LQ�'HOWD�6WDWH

$GLJZH��0�8��	�2NDK��&�0� ���

�� 5HVLGHQWLDO�/RFDWLRQ�&KRLFH��$�6WXG\�RI�+RXVHKROG�3UHIHUHQFHV�
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8JERK��5���0XVD��+�'��	�
2KDGXJKD��&�%�
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2UJDQLVDWLRQV

6DQL��6�1���1DVLU��5�0���
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)DFWRUV�&RQWULEXWLQJ�WR�6WUHVV�$PRQJ�&RQVWUXFWLRQ�3UDFWLWLRQHUV�LQ�
.DGXQD�

<XVXI��,��D�	�2OD�$ZR��$��:��E
�'HSDUWPHQW�RI�4XDQWLW\�6XUYH\LQJ��)HGHUDO�8QLYHUVLW\�RI�7HFKQRORJ\��0LQQD��1LJHULD

Ă\XVLEP��#JPDLO�FRP� ERODDGH�X����#JPDLO�FRP �

&RUUHVSRQGLQJ�DXWKRU��\XVLEP��#JPDLO�FRP��������������� �������������

$EVWUDFW�

6WUHVV�DW�WKH�ZRUNSODFH�KDV�EHFRPH�RQH�RI�WKH�PDLQ�SUREOHPV�LQ�WKH�PRGHUQ�ZRUOG�DQG�LV�RQH�
RI� WKH� ZRUOG
V� PRVW� FRPPRQ� KHDOWK� FRQFHUQV�� :RUNSODFH� VWUHVV DIIHFWLQJ� WKH� VXFFHVV� RI�
FRQVWUXFWLRQ�ILUPV�EHFDXVH�LW�DIIHFWV�WKH�SURGXFWLYLW\�DQG�HIILFLHQF\�RI�HPSOR\HHV� ,Q�YLHZ�RI�
WKLV��WKH�VWXG\�IDFWRUV�FRQWULEXWLQJ�WR�VWUHVV�DPRQJ�FRQVWUXFWLRQ�SUDFWLWLRQHUV�ZLWK�D�YLHZ�WR�
VXJJHVWLQJ� VWUDWHJLHV� IRU� HIIHFWLYH� PDQDJHPHQW� RI� VWUHVV�� 7KLV� VWXG\� ZDV� TXDQWLWDWLYHO\�
FRQGXFWHG�YLD�TXHVWLRQQDLUH�VXUYH\��7KH�UHVHDUFK�LQVWUXPHQW�ZDV�DGPLQLVWHUHG�WR�FRQVWUXFWLRQ�
SUDFWLWLRQHUV�LQ�WKH�VWXG\�DUHD��7KH�UHVSRQGHQWV�ZHUH�VHOHFWHG�XVLQJ�VLPSOH�UDQGRP�VDPSOLQJ�
WHFKQLTXH��'DWD�ZDV�DQDO\VHG�XVLQJ�GHVFULSWLYH�VWDWLVWLF�VXFK�DV�PHDQ�LWHP�VFRUH��7KH�VWXG\�
LGHQWLILHG�WKH�PDMRU�WKUHH�����PRVW�SUHYDOHQW�IDFWRUV�FRQWULEXWLQJ�WR�VWUHVV�DPRQJ�FRQVWUXFWLRQ�
SUDFWLWLRQHUV¶�DV�3RRU�ZRUNLQJ�FRQGLWLRQV� �0,6� ��������:RUN�RYHUORDG� �0,6� �������� DQG�
ILQDQFLDO�SUREOHP��0,6 �������)LQGLQJV�IURP�WKH�VWXG\�DOVR�UHYHDOHG�WKDW�WDVN�SHUIRUPDQFH�
�0,6�  � ������ DQG� WHFKQLFDO� SHUIRUPDQFH� �0,6�  � ������ DUH� WKH� PRVW� FRPPRQO\� XVHG�
SHUIRUPDQFH�PHDVXUHV�IRU�FRQVWUXFWLRQ�SUDFWLWLRQHUV��:KLOH�UHGXFHG�MRE�VDWLVIDFWLRQ��0,6� �
������LV�WKH�PRVW�VLJQLILFDQW�LPSDFW�VWUHVV�KDV�RQ�FRQVWUXFWLRQ�SUDFWLWLRQHUV¶�SHUIRUPDQFH�7KH�
VWXG\�DOVR�IRXQG�WKDW�ZRUN�VWUHVV�KDV�D�VLJQLILFDQW�SRVLWLYH�DQG�VOLJKWO\�VWURQJ�UHODWLRQVKLS�ZLWK�
SHUIRUPDQFH�RI�FRQVWUXFWLRQ�SUDFWLWLRQHUV�ZLWK�D�YDOXH�RI��������7KHUHIRUH��6WUHVV�KDV�ERWK�
SRVLWLYH�DQG�QHJDWLYH�LPSDFWV�RQ�WKH�SHUIRUPDQFH�RI�SURIHVVLRQDOV�LQ�FRQVWUXFWLRQ��7KH�PDMRU�
UHFRPPHQGDWLRQV� IURP� WKH� VWXG\� ZHUH� WKDW� PDQDJHPHQW WR� HQVXUH� D� VRXQG� ZRUNLQJ�
HQYLURQPHQW��DQG�DOVR�LPSOHPHQW�IOH[LEOH�ZRUNLQJ�KRXUV��K\EULG���

.H\ZRUGV� 6WUHVV��&RQVWUXFWLRQ�3UDFWLWLRQHU��3HUIRUPDQFH�

,QWURGXFWLRQ

7KH�EXLOGLQJ�FRQVWUXFWLRQ�LQGXVWU\�DV�ZLWQHVV�WUDQVIRUPDWLRQV�DFURVV�WKH�JOREH�LQ�WKH�ODVW�IHZ�
GHFDGHV��&RQWLQXRXV�FKDQJHV�LQ�WKH�GHYHORSPHQW�RI�EXLOGLQJ�SURFHVV��SDFH�DQG�FRPSOH[LW\�RI�
ZRUN� DQG� LQFUHDVLQJ� GHPDQG� IRU� KLJKHU� SURGXFWLYLW\� KDYH� EHFRPH� FRPPRQ� IHDWXUHV� RI� WKH�
FRQVWUXFWLRQ�LQGXVWU\��:RQJ�HW�DO�� �������,Q�DGGLWLRQ��SUDFWLWLRQHUV�DQG�RWKHU�ZRUN�IRUFH�LQ�WKH�
LQGXVWU\� RSHUDWH� LQ� DQ� H[WUHPHO\� FRPSHWLWLYH� HQYLURQPHQW� ZKHUH� SURMHFWV� DUH� GHVLJQHG��
FRQVWUXFWHG�DQG�GHOLYHUHG�ZLWKLQ�WLJKW�EXGJHWV�DQG�D�VKRUW�GXUDWLRQ��7KH�ZKROH�SURFHVVHV�KDYH�
PDGH�ZRUNV�LQ�WKH�LQGXVWU\�PHQWDOO\�DQG�HPRWLRQDOO\�GHPDQGLQJ�DQG�VWUHVVIXO��:DKDE��������

$FFRUGLQJ�WR�'DQLHO���������DQ�DYHUDJH�HPSOR\HH�LQ�WKH�FRQVWUXFWLRQ�LQGXVWU\�VSHQGV�DOPRVW�
RQH�WKLUG�RI�KLV�OLIH�RQ�ZRUN��DQG�VRPHWLPHV�KDV�WR�IDFH�D�ORW�RI�VWUHVV�GXULQJ�KLV�KHU�MRE��'DQLHO�
������� IXUWKHU� ODPHQWHG� WKDW� VWUHVV� LQ�D�ZRUNSODFH�KDV� WRXFKHG�DOPRVW�DOO� SURIHVVLRQV�� IURP�
H[HFXWLYH�WR�ZRUNHUV�ZKR�DUH�GLUHFWO\�HQJDJHG�LQ�WKH�SURGXFWLRQ��-RE�VWUHVV�XOWLPDWHO\�DIIHFWV�
WKH�SK\VLFDO�DV�ZHOO�DV�PHQWDO�KHDOWK��6WUHVV�KDV� LPSDFW�FRQVLGHUDEOH� LPSDFW�RQ� WKH� OLYHV�RI�
LQGLYLGXDOV�� $OWKRXJK� VWUHVV� LV� D� FRPPRQ� FRQFHSW�� LW� LV� RIWHQ� PLVXQGHUVWRRG� E\� PDQ\�
LQGLYLGXDOV�� 6WUHVV� LV� WKH�ZD\� LQ� ZKLFK� DQ� LQGLYLGXDO� UHVSRQG� WR� D� UDQJH� RI� HQYLURQPHQWDO�
VWUHVVRUV��,W�LV�LQGLYLGXDOLVWLF�LQ�QDWXUH�DQG�DIIHFWV�GLIIHUHQW�SHRSOH�LQ�GLIIHUHQW�ZD\V��7KXV��ZKDW�
DIIHFWV�RQH�SHUVRQ�PD\�QRW�DIIHFW�DQRWKHU��%ORQQD���������

/DWK� ������� DVVHUWHG� WKDW� DOWKRXJK� HYHU\� SHUVRQ� LQFOXGLQJ� D� FKLOG�� DQ� DGXOW�� HPSOR\HG� RU�
XQHPSOR\HG�IDFHV�VWUHVV�LQ�KLV�KHU�HYHU\GD\�OLIH��+H�GHILQHG�VWUHVV�DV�DQ\�FKDOOHQJH�WKDW�H[FHHGV�
WKH� FRSLQJ� DELOLWLHV� RI� WKH� LQGLYLGXDO�� � $FFRUGLQJ� WR� 3DWFKLQJ� DQG� %HVW� �������� VWUHVVHV� D�
PDQLIHVWDWLRQ�RI�GLIIHUHQW�SV\FKRORJLFDO�IDFWRUV�VXFK�DV�DQ�LQGLYLGXDO¶V�SHUVRQDOLW\�W\SH��WKHLU�
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DELOLW\�WR�EH�IOH[LEOH��WKHLU�XQGHUVWDQGLQJ�DQG�XVH�RI�DYRLGDQFH�DQG�RU�FRSLQJ�PHFKDQLVPV��DQ�
LQGLYLGXDO¶V�VOHHS�DQG�EHKDYLRXU�SDWWHUQV��DV�ZHOO�DV�WKHLU�FRJQLWLYH�VW\OH��DQG�KRZ�WKH\�OHDUQ��
/DWK� ������� DVVHUWHG� WKDW� DOWKRXJK� HYHU\� SHUVRQ� LQFOXGLQJ� D� FKLOG�� DQ� DGXOW�� HPSOR\HG� RU�
XQHPSOR\HG�IDFHV�VWUHVV�LQ�KLV�KHU�HYHU\GD\�OLIH��+H�GHILQHG�VWUHVV�DV�DQ\�FKDOOHQJH�WKDW�H[FHHGV�
WKH�FRSLQJ�DELOLWLHV�RI�WKH�LQGLYLGXDO��7KH�FDXVHV�DQG�HIIHFWV�RI�SV\FKRORJLFDO�DQG�RFFXSDWLRQDO�
VWUHVV�YDULHV�DFURVV�GLIIHUHQW�VHFWRUV�RI�WKH�HFRQRP\��,Q�WKH�FRQVWUXFWLRQ�LQGXVWU\��SURIHVVLRQDOV�
DUH� H[SRVHG� WR� VWUHVVIXO� ZRUNLQJ� FRQGLWLRQV� �(GZDUGV� DQG� ,UDQL�� ������� 6RPPRYLJR� HW� DO��
������� DGGHG� WKDW� FRQVWUXFWLRQ� UHODWHG� MREV� DUH� FRPSOLFDWHG�� G\QDPLF�� FULVLV�ULGGHQ� DQG�
LQYROYHV� KLJK� VSHHG�� 7KHVH� PDNH� FRQVWUXFWLRQ� HPSOR\HHV� YXOQHUDEOH� WR� RFFXSDWLRQDO� DQG�
SV\FKRORJLFDO�GLVRUGHUV�DQG�WKLV�KDV�HIIHFWV�RQ�WKHPVHOYHV�DQG�WKH�LQGXVWU\�

,Q�HGXFDWLRQ�VHFWRU��<XVRII�DQG�.KDQ��������HPSKDVL]HG�WKDW�VWUHVV�LV�GXH�WR�LPEDODQFH�EHWZHHQ�
MRE�GHPDQGV�DQG�WKHLU�DELOLW\�WR�UHVSRQG��(PSOR\HHV�DUH�XQGHU�SUHVVXUH�GXH�WR�KHDY\�ZRUNORDG��
MRE�GHPDQGV�DQG�SXEOLFDWLRQ�HIIRUWV�JLYHQ�ULVH�WR�WLUHGQHVV��VOHHSLQJ�SUREOHP�DQG�FRQFHQWUDWLRQ�
ZKLFK� DUH�PRUH� YLVLEOH�ZKHQ�PRUH�ZRUNORDG� LV� H[SHFWHG� WR� DWWUDFW� H[WHUQDO� UHVHDUFK� IXQGV��
6LPLODUO\��1LWK\DMRWKL��������VDLG�WKDW�ZRUN�OLIH�LQ�WKH�WHOHFRP�LQGXVWU\�LV�ERWK�FKDOOHQJLQJ�DQG�
VWUHVVIXO��)XUWKHUPRUH��)DUEHU��������EHOLHYHV�WKDW�ZH�FDQQRW�HOLPLQDWH�VWUHVV�EXW�ZH�FDQ�WU\�WR�
PDQDJH�RU�FRSH�ZLWK�LW�DW�DQ�RSWLPDO�OHYHO��$V�VXFK��XQGHUVWDQGLQJ�WKH�FDXVHV�LV�LPSRUWDQW�LQ�
RUGHU� WR�PDQDJH� LW�� ,Q�GHYHORSHG�HFRQRPLHV��SHRSOH�DUH�EHFRPLQJ�PRUH� IDPLOLDU�ZLWK�ZKDW�
ZRUN�UHODWHG�VWUHVV�LV�DQG�KRZ�WR�PDQDJH�LW��+RZHYHU�� LQ�GHYHORSLQJ�FRXQWULHV�OLNH�1LJHULD��
6LQFH WKH�KXPDQ�UHVRXUFH�LV�DQ�LPSRUWDQW�UHVRXUFH�WR�FRQVWUXFWLRQ�UHODWHG�RUJDQL]DWLRQV��HIIRUWV�
PXVW�EH�PDGH�WR�JXDUG�DJDLQVW�DQ\�WKUHDWV�WR�WKLV�UHVRXUFH��,W�LV�LPSRUWDQW�WR�XQGHUVWDQG�WKH�
VWUHVV�IDFWRUV�DQG�PDNH�DQ�HIIRUW�WR�UHGXFH�WKRVH�VWUHVVRUV�LQ�RUGHU�WR�PDNH�HIIHFWLYH�DQG�HIILFLHQW�
XVH�IURP�RI�KXPDQ�UHVRXUFH��6KDUPD�DQG�'HYL���������DQG�IRU�WKHP�WR�EH�UHWDLQHG�ZLWKLQ�WKH�
RUJDQL]DWLRQ�� 7KHUHIRUH�� WKLV� VWXG\� DVVHVVHG� WKH� IDFWRUV� FRQWULEXWLQJ� WR� VWUHVV� DPRQJ� RI�
FRQVWUXFWLRQ�SUDFWLWLRQHUV�ZLWK�D�YLHZ�WR�VXJJHVW�VWUDWHJLHV�IRU�HIIHFWLYH�PDQDJHPHQW�RI�VWUHVV��

7KH�IROORZLQJ�REMHFWLYHV�ZHUH�IRUPXODWHG�LQ�RUGHU�WR�PLQLPLVH�VWUHVV�ZLWKLQ�WKH�FRQVWUXFWLRQ�
VHFWRU�LQ�WKH�VWXG\�DUHD��

L� 7R�DVVHVV�IDFWRUV�FRQWULEXWLQJ�WR�VWUHVV�DPRQJ�SUDFWLWLRQHUV��

LL� 7R�LQYHVWLJDWH�WKH�LPSDFW�VWUHVV�IDFWRU�RQ�FRQVWUXFWLRQ�SUDFWLWLRQHUV¶�SHUIRUPDQFH�

/LWHUDWXUH�5HYLHZ

)DFWRUV�&RQWULEXWLQJ�WR�6WUHVV�DPRQJ�&RQVWUXFWLRQ�3UDFWLWLRQHUV

(PSOR\HHV� H[SHULHQFH� DQG� IHHO� VWUHVVHG� GXH� WR� D� VHW� RI� YDULRXV� UHDVRQV� DQG� WKHUHIRUH� WKH
UHDFWLRQV� WR�VWUHVV�DW� WKH�ZRUNSODFH�DUH�QRW�D�VHSDUDWH�DVSHFW� �)DLUEURWKHU��DQG�:DUQ���������
,QFUHDVLQJO\��WKH�VWUHVV�OHYHO�LV�FKDQJLQJ�UDSLGO\�DPRQJ�WKH�HPSOR\HHV�GXH�WR�YDULRXV�UHDVRQV��
VXFK� DV� ZRUN� RYHUORDG�� RYHU� FURZGHGQHVV� DW� WKH� ZRUNSODFH�� RI� ORXG� QRLVHV� JHQHUDWHG� E\
PDFKLQHV� DQG� DURXVDO� RI� FRQIOLFWV� DPRQJ� WKH� HPSOR\HHV� DQG� WKH� HPSOR\HU� GXH� WR� SRRU� RU
LQDGHTXDWH�GHFLVLRQV��5LFKDUGVRQ�������� 6WUHVV�FDQ�DULVH�EHFDXVH�RI�WUDQVLWLRQV�PDGH�LQ�RXU�
SHUVRQDO�OLYHV��3HUVRQDO�LVVXHV�WKDW FRQWULEXWH�WR�VWUHVV�DUH�GRPHVWLF�SUREOHPV�LQ�WKH�KRXVH��OLNH�
ORVLQJ�ORYHG�RQHV��ILQDQFLDO�SUREOHPV�DQG�GLYRUFH���7KHVH�FRXOG�EH�FDWHJRUL]HG�DV�LQGLYLGXDO�
FDXVHV�WKDW�OHDG�WR�VWUHVV��2Q�WKH RWKHU�KDQG��WKHUH�LV�DOVR�VWUHVV�WKDW�LV�FDXVHG�E\�RUJDQL]DWLRQDO�
IDFWRUV��WKHVH�IDFWRUV�DUH�WKRVH IDFHG�E\�WKH�HPSOR\HHV�DW� WKH�ZRUNSODFH��,VVXHV�VXFK�DV�UROH�
XQFHUWDLQW\��WKDW�LV�QRW�EHLQJ�DEOH�WR NQRZ�H[DFWO\�ZKDW�RQH�LV�VXSSRVHG�WR�GR�DQG�ZKDW�RWKHUV�
H[SHFW�IURP�XV�DQG�DOVR�KDYLQJ�WRR PXFK�ZRUN�DW�KDQG�ZLWK�OLWWOH�WLPH�WR�DFFRPSOLVK�LW��FDQ�
FDXVH� VWUHVV� DW� WKH� ZRUN� SODFH�� � )XUWKHU� RUJDQL]DWLRQDO� IDFWRUV� WKDW� FDXVHV� VWUHVV� DUH� SRRU�
ZRUNLQJ�FRQGLWLRQV�ZKHUH�WKH�HPSOR\HH�LV�RIWHQ WRR�GLVWUDFWHG��ZKHUH�WKHUH�LV�QRLVH��ZKHUH�LW�LV�
FKLOO\�RU�WRR�KRW�DQG�ZKHUH�WKH�ZRUNSODFH�LV�RIWHQ ILOOHG�ZLWK�SHRSOH�UXQQLQJ�KHUH�DQG�WKHUH��
:KHUHDV� LVVXHV� WKDW� FRQWULEXWH� WR� VWUHVV� DUH� ODFN� RI FRQWURO�� VXGGHQQHVV�� DQG� DPELJXLW\��
HVSHFLDOO\�UROH�DPELJXLW\�LV� WKH�IRUHPRVW�UHDVRQ�RI�VWUHVV�DW ZRUN��5LFKDUGVRQ���������6RPH�
RUJDQL]DWLRQDO�IDFWRUV�WKDW�FDQ�EH�FRQVLGHUHG�DV�VWUHVVRUV�PRVWO\ GHSHQG�RQ�WKH�W\SHV�RI�MRE�DQG�
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VSHFLILFDWLRQ� RI�ZRUNV�� 7KHVH� SOD\� LPSRUWDQW� UROH� UHJDUGLQJ� WKH LVVXHV� UHODWHG� WR� VWUHVV�� IRU�
LQVWDQFH��LI�WKH�MRE�LV�KLJK�VWUHVV�SURQH��+LJK�VWUHVV�MREV�DUH�WKH�NLQG RI�MREV�WKDW�UHTXLUH�SOHQW\�
RI� WLPH��DQG�SXW� WKH HPSOR\HHV�XQGHU� WKH�SUHVVXUH�RI�ZRUN�� ,W� LV�DOVR QRWDEOH� WKDW��RIWHQ� WKH�
HPSOR\HHV� VXIIHU� IURP� SRRU� ZRUNLQJ� VLWXDWLRQ�� LI� WKH� ZRUN� LV� SHUIRUPHG� LQ DQ� XQSOHDVDQW�
HQYLURQPHQW��%ORLVL�HW�DO�� ������

6FKRODUV�KDYH�VWDWHG�WKDW�D�ODUJH�QXPEHU�RI�IHDWXUHV�RI�RFFXSDWLRQDO�OLIH��LV�FRQQHFWHG�WR VWUHVV��
2NHNH� HW� DO�� �������� FRQFOXGHG� WKHLU� VWXG\� E\� FRQGXFWLQJ� D� VDPSOH� VWXG\� RI� �����
HPSOR\HHV� IURP� ��� GLIIHUHQW� FRPSDQLHV� DQG� RFFXSDWLRQV�� 7KH\� UHSRUWHG� WKDW� D� VLJQLILFDQW
VWDWLVWLFDO�UHODWLRQVKLS�EHWZHHQ�ZRUNSODFH�IDFWRU�DQG�QHJDWLYH�V\PSWRPV�RI�KHDOWK�RU�GLVRUGHU�
RI PHQWDO�VLWXDWLRQ�VXFK�DV��DQ[LHW\��GHSUHVVLRQ�DQG�LUULWDWLRQ� (PSOR\HHV�XVXDOO\�IHHO�VWUHVV�DW�
WKHLU�MREV�GXH�WR�WKH�IROORZLQJ�UHDVRQV��2NHNH�HW�DO���������

D��:RUN�RYHUORDG��E��0LVXVH�RI�SRZHU��F�� ,QDGHTXDWH�GHFLVLRQV�RU� OHDGHU�EHKDYLRXU�DQG�G��
2YHUFURZG�DQG�QRLVH�

:RUN�DQG�ZRUNSODFH�LQ�WKHP�DUH�VWUHVVIXO�SKHQRPHQRQ�DQG�WKHUHIRUH��YDULRXV�DVSHFWV�RI�ZRUN
VLWXDWLRQV�DUH�FRQQHFWHG�WR�VWUHVV��'H�6LOYD�HW�DO����������$FFRUGLQJ�WR�%RVFKPDQ�HW�DO����������
WKH�IDFWRUV�UHODWHG�WR UROHV�LQ�D�ZRUN�HQYLURQPHQW�DUH�QDPHO\�H[LVWHQFH�RI�ORZ�OHYHO�SRZHU��UROH�
LQGHILQLWHQHVV�RU�UROH GLVSXWH��7KH\�DGGHG�WKDW�LQFUHDVH�LQ�SK\VLFDO�FRQGLWLRQV�DW�WKH�ZRUNSODFH�
VXFK�DV�FRQFXUUHQW SHUPDQHQW�QRLVH��RYHUFURZGLQJ�DQG�ODFN�RI�VHFUHF\��DUH�DVVRFLDWHG�WR�VWUHVV��
7KH�EHKDYLRXU�RI WKH�OHDGHU�RU�FKLHI�FDQ�DOVR�DIIHFW�WKH�OHYHO�RI�VWUHVV��)DLUEURWKHU��DQG�:DUQ��
������

,PSDFW�RI�:RUN�6WUHVV�)DFWRUV�RQ�&RQVWUXFWLRQ�3UDFWLWLRQHU¶V�3HUIRUPDQFH�

7KH� ILQGLQJV�RI� WKH� LQYHVWLJDWLRQ�UHJDUGLQJ� WKH�FRQVHTXHQFHV�RI�ZRUN�VWUHVV�H[SHULHQFHG�E\�
HPSOR\HHV� DW� .KDLUXQ� 8QLYHUVLW\� VKRZHG� D� QHJDWLYH� DQG� VLJQLILFDQW� HIIHFW� RQ� HPSOR\HH�
SHUIRUPDQFH��1XU���������6LPLODUO\�5DPOL��������DQG�<DQJ�DQG�+ZDQJ��������KDYH�WHVWHG�WKH�
LPSDFW� RI� ZRUN� VWUHVV� RQ� HPSOR\HH� SHUIRUPDQFH� WKHLU� ILQGLQJV� VKRZHG� WKDW� RUJDQL]DWLRQDO�
SHUIRUPDQFH�LV�EDVHG�RQ�FROOHFWLYHO\�HIIRUWV�RI�HPSOR\HHV��$FFRUGLQJ�WR�%DUOLDQ��������LI�ZH�
FDQ�ILQG�RXW�WKH�FDXVDO�UHODWLRQVKLS�EHWZHHQ�WKH�DFKLHYHPHQW�RI�HPSOR\HH�SHUIRUPDQFH�ZLWK�
RUJDQL]DWLRQDO� SHUIRUPDQFH�� LW� ZLOO� EH� DEOH� WR� DVVLVW� PDQDJHUV� LQ� GLUHFWLQJ� WKH� OLPLWHG�
RUJDQL]DWLRQDO� UHVRXUFHV� LQ� WKH� ULJKW� GLUHFWLRQ�� ZKLFK� LV� WKH� FDXVH� RI� LPSURYHG� HPSOR\HH�
SHUIRUPDQFH��VR�WKDW�2UJDQL]DWLRQV�ZLWK�ZRUNIRUFH�ZLOO�EH�PRUH�VDWLVILHG�DQG�PRUH�HIILFLHQW��
%DVUL��������H[SODLQHG�MRE�VWUHVV�DV�D�QHJDWLYH�IHHOLQJ�WKDW�GXH�WR�LQGLYLGXDO
V�LQDELOLW\�WR�IDFH�
WKH�ZHLJKW� RI� D�ZRUNORDG� RU� DQ� LQDSSURSULDWH� FDSDFLW\� RU� SUHVVXUH� DW�ZRUN�� 3URGXFWLYLW\� LV�
FRQVLGHUHG� WR�EH�DW� WKH�SHDN�ZLWK�PRGHUDWH� OHYHO RI�ZRUN�VWUHVV� EXW�DV� LW�JRHV�EH\RQG� WKDW�
FHUWDLQ�OHYHO��WKH�SURGXFWLYLW\�VWDUWV�GHFUHDVLQJ��.DNNRV�	�7ULYHOODV�������� -RE�VWUHVV�FDQ�EH�
YLHZHG�DV�DQ�LQGLYLGXDO¶V�UHDFWLRQV�WR�FKDUDFWHULVWLFV�RI�ZRUN�HQYLURQPHQW�WKDW�DUH�SHUFHLYHG�WR�
EH�HPRWLRQDOO\�DQG�SK\VLFDOO\�WKUHDWHQLQJ�WR�WKH�LQGLYLGXDO��6KDKULDUL�HW�DO�� �������,W�SRLQWV�WR�
D�SRRU�ILW�EHWZHHQ�WKH�LQGLYLGXDO¶V�FDSDELOLWLHV�DQG�KLV�ZRUN�HQYLURQPHQW��LQ�ZKLFK�H[FHVVLYH�
GHPDQGV�DUH�PDGH�RI�WKH�LQGLYLGXDO�RU�WKH�LQGLYLGXDO�LV�QRW�IXOO\�SUHSDUHG�WR�KDQGOH�WKH�VLWXDWLRQ
�6KDKULDUL� HW�DO�� ������� ,Q� JHQHUDO�� WKH� KLJKHU� WKH� LPEDODQFH� EHWZHHQ� WKH� GHPDQGV� DQG� WKH�
LQGLYLGXDOV¶�DELOLWLHV��WKH�KLJKHU�ZLOO�EH�H[SHULHQFHG�MRE�VWUHVV��-DPDO���������

-RE�SHUIRUPDQFH�FDQ�EH�YLHZHG�DV� DQ� DFWLYLW\� LQ�ZKLFK� DQ� LQGLYLGXDO� LV� DEOH� WR� DFFRPSOLVK�
VXFFHVVIXOO\� WKH� WDVN� DVVLJQHG� WR� KLP�� VXEMHFW� WR� WKH� QRUPDO� FRQVWUDLQWV� RI� WKH� UHDVRQDEOH�
XWLOL]DWLRQ�RI�DYDLODEOH�UHVRXUFHV��6KDKULDUL�HW�DO�� �������

-RE� VWUHVV� LV� RIWHQ� GHVFULEHG� DV� FORVHO\� DVVRFLDWHG� ZLWK� SHUIRUPDQFH� DQG� KDYH� VHULRXV�
LPSOLFDWLRQV� RQ LQGLYLGXDO� DQG� RUJDQL]DWLRQDO� SHUIRUPDQFH�� 7RR� PXFK� VWUHVV LV� FOHDUO\�
HYLGHQFHG� E\� D� VXEVWDQWLDO� GHFOLQH� LQ� SHUIRUPDQFH� DQG� RUJDQL]DWLRQDO� HIIHFWLYHQHVV�
�0DQGHUVRQ���������
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0HDVXUHV�RI�3HUIRUPDQFH�RI�FRQVWUXFWLRQ�SUDFWLWLRQHUV�LQ�WKH�FRQVWUXFWLRQ�LQGXVWU\�

$�V\VWHPDWLF�OLWHUDWXUH�UHYLHZ�RI�����VWXGLHV�SXEOLVKHG�LQ�UHSXWHG�MRXUQDOV�RU�D�SHULRG�RI�RQO\�
WKUHH�\HDUV�����������UHYHDOHG�����GLIIHUHQW�PHDVXUHV�XVHG�IRU�DVVHVVLQJ�SHUIRUPDQFH��7KHUH�
DUH� YDULRXV� ZD\V� RI� DVVHVVLQJ� SHUIRUPDQFH� LQ� FRQVWUXFWLRQ� VHFWRU�� IHZ� RI� WKHVH� ZD\V� DUH�
GLVFXVVHG�EHORZ�

7HFKQLFDO�3HUIRUPDQFH

7HFKQLFDO 3HUIRUPDQFH�0HDVXUHPHQW LV�D�SURFHVV�E\�ZKLFK�SURMHFW�PDQDJHPHQW�FDQ�PHDVXUH�
WKH ULVNV LQKHUHQW�LQ�D�JLYHQ�SURMHFW��7HFKQLFDO�3HUIRUPDQFH�0HDVXUHPHQWV�SURYLGH�LQVLJKW�DV�
WR� WKH� SDUDPHWHUV� RI� WKH� VSHFLILF� GHVLJQ� HOHPHQWV� RI� WKH V\VWHP�� 7HFKQLFDO� 3HUIRUPDQFH�
0HDVXUHPHQW� LV� XVHG� E\� SURMHFW� PDQDJHPHQW� WR� GHILQH� WKH� PHDVXUHV� RI� SHUIRUPDQFH� DQG�
DFFHSWDEOH� YDULDEOHV�GXULQJ� SURMHFW� LPSOHPHQWDWLRQ� �$KPDG HW� DO����������8VH�RI�7HFKQLFDO�
3HUIRUPDQFH�0HDVXUHPHQW�EHQFKPDUNV�VKRXOG�EH�OLPLWHG�WR�IDFWRUV�ZKLFK�QHJDWLYHO\�DIIHFW�WKH�
SULPDU\�PHDVXUHV�RI�SHUIRUPDQFH��ZKLFK�DUH�VFKHGXOH�DQG EXGJHW��3URMHFW�PDQDJHPHQW�VKRXOG�
QRW�XVH�7HFKQLFDO�3HUIRUPDQFH�0HDVXUHPHQW�WR�PHDVXUH�W\SLFDO�SURMHFW�JRDOV��EXW�VWULFWO\�DV�D�
SUHYHQWDWLYH� PHDVXUH� WR� HQVXUH� WKDW� WKH� SURMHFW� LV� GHOLYHUHG� RQ� WLPH�� DQG� IRU� WKH� WDUJHWHG�
EXGJHWDU\� JRDOV�� 6WXG\LQJ� WKHVH� WHFKQLFDO� SHUIRUPDQFH� PHDVXUHPHQWV� SURYLGHV�
WKH RSSRUWXQLW\ IRU�PDQDJHPHQW�WR�GHYHORS�WROHUDEOH�ULVN�UDQJHV�WR�HYDOXDWH�WKH�SDUDPHWHUV�RI�
WKH�SURMHFW��']LHNRQVNL�HW�DO���������

6RFLDO�3HUIRUPDQFH�

6RFLDO� SHUIRUPDQFH� RI� FRQVWUXFWLRQ� SURMHFWV� UHIOHFWV� WKH� H[WHQW� WR� ZKLFK� WKH� OLIHF\FOH� RI�
FRQVWUXFWLRQ SURMHFWV�PHHWV�WKH�GHPDQGV�RI�DQWLFLSDWHG�RU�H[LVWLQJ�VRFLDO�GHPDQGV��7KHUHIRUH��
VRFLDO�SHUIRUPDQFH�RI FRQVWUXFWLRQ�SURMHFWV�FRXOG�EH�REWDLQHG�E\�DQDO\]LQJ�VRFLDO�LPSDFWV�RI�
FRQVWUXFWLRQ� SURMHFWV� DQG WKH� UHTXLUHPHQWV� IRU� VRFLDO� VXVWDLQDELOLW\� E\� GLYHUVH� VWDNHKROGHUV��
6KHQ�HW�DO� �������H[SORUHG�WKH LQGLFDWRUV�IRU�VRFLDO�VXVWDLQDELOLW\�SHUIRUPDQFH�HYDOXDWLRQ�RI�
GLIIHUHQW�VWDJHV��9DOGHV�9DVTXH]�HW�DO� ������ LGHQWLILHG����SURFHVVHV�IRU�VRFLDO�VXVWDLQDELOLW\�
FRQVLGHUDWLRQ�GXULQJ�SODQQLQJ�DQG�GHVLJQ�SKDVH�RI FRQVWUXFWLRQ�SURMHFWV��DQG�WKHVH�SURFHVVHV�
ZHUH�FDWHJRUL]HG�LQWR�VL[�FDWHJRULHV��QDPHO\�VWDNHKROGHU HQJDJHPHQW��XVHU�FRQVLGHUDWLRQV��WHDP�
IRUPDWLRQ��PDQDJHPHQW�FRQVLGHUDWLRQV��LPSDFW�DVVHVVPHQW� DQG�SODFH�FRQWH[W��=XR�HW�DO���������
LQWHUYLHZHG�GRPDLQ�H[SHUWV�DQG����FULWHULD�RI�VRFLDO�VXVWDLQDELOLW\ ZHUH�LGHQWLILHG��ZKLFK�ZHUH�
IXUWKHU�GLVFXVVHG�IURP�WKUHH�GLPHQVLRQV��L�H���PDFUR�OHYHO��H[WHUQDO VWDNHKROGHUV��DQG�LQWHUQDO�
VWDNHKROGHUV��/LX� HW� DO�� �������� VWXGLHG� VRFLDO� LPSDFWV� RI� DQ� DIIRUGDEOH� KRXVLQJ� SURMHFW� DQG�
LQGLFDWRUV UHIOHFWLQJ� VRFLDO� LPSDFWV� ZHUH� GLVFXVVHG� IURP� WKUHH� DVSHFWV� DV� VRFLR�HFRQRPLF�
HIIHFWV�� DGDSWDELOLWLHV� DQG�VRFLDO� ULVNV��:DQJ�HW�DO�� ��������6KL�HW�DO� ��������DQG�/LX�HW�DO�
������� DOVR� DGGUHVVHG� WKH VRFLDO� ULVNV� RI� WKH� FRQVWUXFWLRQ� SURMHFWV��7KH\� VXJJHVWHG� WKDW� WKH�
SURMHFWV�VKRXOG�QRW�RQO\�EH�FRPSOLDQW ZLWK�WKH�UHJXODWLRQV�EXW�DOVR�PHHW�WKH�UHTXLUHPHQWV�RI�
GLYHUVH�VWDNHKROGHUV��HVSHFLDOO\�WKH�HQG�XVHUV� ZKLFK�ZLOO�LPSURYH�SURMHFW�VRFLDO�IOH[LELOLW\�DQG�
WKHUHE\�FRQWULEXWH�WR�SURMHFW�VRFLDO�VXVWDLQDELOLW\�

3HUVRQDO�3HUIRUPDQFH

3HUVRQDO� 3HUIRUPDQFH PHDQV� HDFK� HPSOR\HH¶V� ZRUN� SHUIRUPDQFH� GXULQJ� WKH� SHUIRUPDQFH�
SHULRG�ZKLFK�PD\�EH�DVVHVVHG�E\�WKH�DGPLQLVWUDWRU�EDVHG�RQ�RQH�RU�PRUH�FULWHULD��LQFOXGLQJ��EXW�
QRW�OLPLWHG� WR��SHUVRQDO�RU�WHDP�SHUIRUPDQFH�DQG�PHDVXUHV�VXFK�DV�WHDPZRUN��LQWHUSHUVRQDO�
VNLOOV�� FRPPXQLFDWLRQ� VNLOOV�� HPSOR\HH� GHYHORSPHQW�� SURMHFW� PDQDJHPHQW� VNLOOV�� DQG�
OHDGHUVKLS��RU�LQGLYLGXDO�RU�WHDP�EXVLQHVV�REMHFWLYHV�VXFK�DV�SHUIRUPDQFH�YHUVXV�EXGJHW�DQG�
DWWDLQPHQW�RI�VDIHW\��RSHUDWLRQDO�LQFLGHQW�DQG�HQYLURQPHQWDO�VWDQGDUGV��-LQ�HW�DO���������

2UJDQL]DWLRQDO�SHUIRUPDQFH�

7KHUH� DUH� SRVVLEO\�PDQ\� LQWHUSUHWDWLRQV� RI� WKH� WHUP�RUJDQL]DWLRQDO� SHUIRUPDQFH�� /XR� HW� DO�
�������ZKR�FRQGXFWHG�D�PHWD�DQDO\VLV�RI�RUJDQL]DWLRQDO�SHUIRUPDQFH�VXJJHVWHG�WKDW�LW�VKRXOG�
EH�PHDVXUHG�LQ�HFRQRPLF�DQG�RSHUDWLRQDO�WHUPV��7KH�HFRQRPLF�SHUIRUPDQFH�ORRNV�DW�ILQDQFLDO�



6(7,&������,QWHUQDWLRQDO�&RQIHUHQFH�
³6XVWDLQDEOH�'HYHORSPHQW�DQG�5HVLOLHQFH�RI�WKH�%XLOW�(QYLURQPHQW�LQ�WKH�(UD�RI�3DQGHPLF´
6FKRRO�RI�(QYLURQPHQWDO�7HFKQRORJ\��)HGHUDO�8QLYHUVLW\�RI�7HFKQRORJ\��0LQQD
�WK ± �WK )HEUXDU\�������

���

DQG�PDUNHW�RXWFRPHV�ZKLFK�DVVHVV�WKH�SURILWV��VDOHV��UHWXUQ�RQ�LQYHVWPHQW�IRU�VKDUHKROGHUV��DQG�
RWKHU� ILQDQFLDO� PHWULFHV�� 7KH� RSHUDWLRQDO� SHUIRUPDQFH�� RQ� WKH� RWKHU� KDQG�� IRFXVHV� RQ� WKH�
REVHUYDEOH� LQGLFHV� OLNH� FXVWRPHU� VDWLVIDFWLRQ� DQG� OR\DOW\�� WKH� ILUP¶V� VRFLDO� FDSLWDO�� DQG�
FRPSHWLWLYH� HGJH� GHULYHG� IURP� FDSDELOLWLHV� DQG� UHVRXUFHV�� 2UJDQL]DWLRQDO� SHUIRUPDQFH� LV�
PHDVXUHG�IRU�GLIIHUHQW�OHYHOV�RI�KLHUDUFK\�DQG�FDQ�EH�DVVHVVHG�IRU�LQGLYLGXDOV��JURXSV��DQG�WKH�
HQWLUH�RUJDQL]DWLRQ�DV�D�ZKROH��.QLHV��-DFREVHQ�DQG�7XPPHUV���������7KH�UHVHDUFKHUV�VHWWOHG�
RQ�D�PXOWL�GLPHQVLRQDO�FRQVWUXFW�RI�RUJDQL]DWLRQDO�SHUIRUPDQFH�ZLWK� ILQDQFLDO�SHUIRUPDQFH��
SURGXFW�PDUNHW�SHUIRUPDQFH��DQG�VKDUHKROGHU�UHWXUQ�IRUPLQJ�WKUHH�FUXFLDO�DVSHFWV�

5HVHDUFK�0HWKRGRORJ\

7KLV� VWXG\� DGRSWHG� TXDQWLWDWLYH� UHVHDUFK� GHVLJQ� YLD� TXHVWLRQQDLUH� VXUYH\� DGPLQLVWHUHG� RQ�
FRQVWUXFWLRQ�SUDFWLWLRQHUV�LQ�.DGXQD�6WDWH���4XHVWLRQQDLUH VXUYH\ DGRSWHG�DOORZV�ODUJH�FRYHUDJH
VLQFH�WKHUH�DUH�YDULRXV�SURIHVVLRQDO�LQ�WKH�FRQVWUXFWLRQ�VHFWRU��LW�LV�DOVR�FRQYHQLHQW�DQG�UHODWLYHO\�
LQH[SHQVLYH�� .DGXQD�LV�VHOHFWHG�EHFDXVH�LV�RQH�RI�WKH�HSLFHQWHUV�RI�FRQVWUXFWLRQ�DFWLYLWLHV�LQ�
1RUWK�:HVW� 1LJHULD�ZLWK KLJK�SRSXODWLRQ�RI�FRQVWUXFWLRQ�SUDFWLWLRQHUV� 7KH�SRSXODWLRQ�RI�WKHVH�
SURIHVVLRQDOV� LQ� .DGXQD� 6WDWH� LV� ���� EDVHG� RQ� VXPPDWLRQ� RI� YDOXHV� JRWWHQ� IURP� HDFK�
SURIHVVLRQDO� ERGLHV� LQ� WKH� 6WDWH� �VXFK� DV� 1LJHULDQ� ,QVWLWXWH� RI� $UFKLWHFWV� �1,$��� 1LJHULDQ�
,QVWLWXWH�RI�4XDQWLW\�6XUYH\RUV��1,46���1LJHULDQ�,QVWLWXWH�RI�%XLOGLQJ��1,2%��DQG�1LJHULDQ�
6RFLHW\�RI�(QJLQHHUV��16(���7KRVH�WKDW�DUH�ILQDQFLDOO\�XS�WR�GDWH�LQ�WKHLU�YDULRXV�SURIHVVLRQDO�
ERGLHV�DV�DW������FRQVWLWXWHG�WKH�SRSXODWLRQ��EDVHG�RQ�WKH�LQIRUPDWLRQ�JRWWHQ�IURP�WKH�UHFRUG�
RI�HDFK�LQVWLWXWLRQ�GHVN�RIILFHUV���

$�VDPSOH�LV�D�VPDOO�SURSRUWLRQ�RI�D�SRSXODWLRQ�VHOHFWHG�IRU�REVHUYDWLRQ�DQG�DQDO\VLV��7KH�VDPSOH�
VL]H�IRU�WKLV�VWXG\�ZDV�FDOFXODWHG�XVLQJ�D�IRUPXOD�DV�LOOXVWUDWHG�E\�*OHQQ����������

Q� 
୒

ଵାே ሺ௘ሻଶ
���

:KHUH�

Q� �6DPSOH�VL]H�

1� �3RSXODWLRQ�VL]H�LQ�WKH�VDPSOH�XQLW�

H� �/HYHO�RI�SUHFLVLRQ�ZKLFK�LV������������

Q� �����������  ���� ���

���������������

Q ����

7R DUULYH�DW�D�VDPSOH�VL]H�WKDW�VHUYHG�DV�D�UHSUHVHQWDWLYH�RI�WKH�HQWLUH�SRSXODWLRQ�LQ�WKH�VWXG\�
DUHD HTXDWLRQ���ZDV�XVHG�DQG�DQ�HVWLPDWHG�VDPSOH�VL]H LQ�ZKLFK�RI�����ZDV�JRWWHQ��

7KH�DQDO\VLV�RI�WKH�GDWD�ZDV�FDUULHG�RXW�XVLQJ�GHVFULSWLYH�DQG�LQIHUHQWLDO�VWDWLVWLF�VXFK�DV�PHDQ�
LWHP�VFRUH��DQG�3HDUVRQ�SURGXFW�FRUUHODWLRQ UHVSHFWLYHO\� $�VLPSOH�UDQGRP�VDPSOLQJ�WHFKQLTXH�
ZDV�DGRSWHG�IRU�WKH�VWXG\���7KH�TXHVWLRQQDLUH�ZDV�GHVLJQHG�RQ�D�ILYH�SRLQW�/LNHUW�VFDOH�IRUPDW
WR DGGUHVV�LVVXHV�UHODWLQJ�WR�WKH�UHVHDUFK�REMHFWLYHV�VHW�

5HVXOWV�DQG�'LVFXVVLRQ

)DFWRUV�&RQWULEXWLQJ�WR�6WUHVV�$PRQJ�3UDFWLWLRQHUV�LQ�WKH�&RQVWUXFWLRQ�,QGXVWU\

$�WRWDO�RI�WKLUWHHQ������VWUHVV�IDFWRUV�ZHUH�LGHQWLILHG�IURP�OLWHUDWXUH��DQG�UHVSRQGHQWV�ZHUH�DVNHG�
WR�UDQN�WKHVH�IDFWRUV�DV�FRQWULEXWLQJ�WR�VWUHVV�DPRQJ�SUDFWLWLRQHUV�EDVHG�RQ�WKHLU�LPSDFW��7DEOH�
�� VKRZV� WKH� IDFWRUV� FRQWULEXWLQJ� WR� VWUHVV� DPRQJ� SUDFWLWLRQHUV�� 7KH� WRS� WKUHH� ���� DUH� SRRU�
ZRUNLQJ�FRQGLWLRQV��ZRUN�RYHUORDG��DQG�ILQDQFLDO�SUREOHPV��ZLWK�0,6�YDOXHV�RI�������������DQG�
�����UDQNHG��VW���VW��DQG��UG��UHVSHFWLYHO\��$W�WKH�ERWWRP�ZHUH�WKH�GRPHVWLF�SUREOHPV�LQ�WKH�
KRPH��RYHUFURZGLQJ�DW�ZRUN��DQG�GLYRUFH�DUH�WKH�OHDVW�SUHYDOHQW�����IDFWRUV��ZLWK�0,6�YDOXHV�
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RI�������������DQG������UDQNLQJ���WK����WK��DQG���WK��UHVSHFWLYHO\��+RZHYHU��D�FORVH�ORRN�DW�WKH�
UHVXOWV�LQ�7DEOH���VKRZV�WKDW�DOO�WKH�LGHQWLILHG�IDFWRUV�FRQWULEXWLQJ�WR�VWUHVV�DPRQJ�SUDFWLWLRQHUV�
KDG�DQ�DYHUDJH�0,6�YDOXH�RI�������7KLV�LPSOLHV�WKDW��WR�D�FRQVLGHUDEOH�H[WHQW��DOO�WKH����IDFWRUV�
FRQWULEXWLQJ� WR� VWUHVV� DPRQJ� SUDFWLWLRQHUV� KDYH� WKH� WHQGHQF\� WR� SRVLWLYHO\� DIIHFW� HPSOR\HH�
SURGXFWLYLW\� DQG� EXLOGLQJ� SURMHFWV�� 7KH� ILQGLQJ� RI� WKLV� VWXG\� KHUH� DJUHHV�ZLWK�2NHNH� HW� DO�
�������DQG�'H�6LOYD�HW�DO� ��������ZKHUH�LW�ZDV�HVWDEOLVKHG�WKDW�HPSOR\HHV�XVXDOO\�IHHO�VWUHVVHG�
DW�WKHLU�MREV�GXH�WR�ZRUN�RYHUORDG��PLVXVH�RI�SRZHU��DQG�ORXG�QRLVHV�JHQHUDWHG�E\�PDFKLQHV�

7DEOH��� )DFWRUV�FRQWULEXWLQJ�WR�VWUHVV�DPRQJ�SUDFWLWLRQHUV�LQ�WKH�FRQVWUXFWLRQ�LQGXVWU\
6�1 )DFWRUV� 0,6 5DQN

J� SRRU�ZRUNLQJ�FRQGLWLRQV ���� �
K� ZRUN�RYHUORDG ���� �
L� ILQDQFLDO�SUREOHPV ���� �
M� $PELJXLW\�RI�WDVNV ���� �
N� EHKDYLRXU�RI�WKH�OHDGHU ���� �
O� (FRQRPLF�XQFHUWDLQWLHV�VXFK�DV�UHGXQGDQF\�DQG�GRZQVL]LQJV� ���� �
P� 0LVXVH�RI�SRZHU ���� �
Q� ORXG�QRLVHV�JHQHUDWHG�E\�PDFKLQHV ���� �
R� 5ROH�XQFHUWDLQW\�E\�WKH�HPSOR\HH ���� �
S� $GYDQFHPHQW�LQ�WHFKQRORJ\ ���� ��
T� GRPHVWLF�SUREOHPV�LQ�WKH�KRXVH ���� ��
U� RYHU�FURZGHGQHVV�DW�WKH�ZRUNSODFH ���� ��
V� 'LYRUFH ���� ��

*HQHUDO�$YHUDJH ����
6RXUFH��$XWKRU�¶V�6XUYH\�������

0HDVXUHV�RI�3HUIRUPDQFH�RI�&RQVWUXFWLRQ�3UDFWLWLRQHUV�LQ�WKH�FRQVWUXFWLRQ�LQGXVWU\

)LYH�����PHDVXUHV�RI�SHUIRUPDQFH�ZHUH�LGHQWLILHG�IURP�OLWHUDWXUH��DQG�UHVSRQGHQWV�ZHUH�DVNHG�
WR�UDQN�WKHLU�OHYHO�RI�DJUHHPHQW�ZLWK�WKH�LGHQWLILHG�PHDVXUHV��7DEOH���VKRZV�WKH�UHVXOW�RI�WKH�
DQDO\VLV� RI� WKH� PHDVXUHV� RI� SHUIRUPDQFH� RI� FRQVWUXFWLRQ� SURIHVVLRQDO� SUDFWLWLRQHUV�� 7DVN�
SHUIRUPDQFH�DQG�WHFKQLFDO�SHUIRUPDQFH�DUH�WKH�PRVW�FRPPRQO\�XVHG�PHDVXUHV�RI�SHUIRUPDQFH�
IRU�FRQVWUXFWLRQ�SURIHVVLRQDO�SUDFWLWLRQHUV�LQ�DOO�W\SHV�RI�ZRUNSODFHV��ZLWK�0,6�YDOXHV�RI������
DQG������UDQNLQJ�ILUVW�DQG�VHFRQG��UHVSHFWLYHO\��7KH�OHDVW�XVHG�PHDVXUHV�RI�SHUIRUPDQFH�DUH�
SHUVRQDO�SHUIRUPDQFH�DQG�VRFLDO�SHUIRUPDQFH��ZLWK�0,6�YDOXHV�RI������DQG�������UDQNHG��WK�
DQG� �WK�� UHVSHFWLYHO\�� 7DEOH� �� VKRZV� WKDW� DOO� WKH�PHDVXUHV� RI� SHUIRUPDQFH� RI� FRQVWUXFWLRQ�
SURIHVVLRQDO�SUDFWLWLRQHUV�KDG�DQ�DYHUDJH�0,6�YDOXH�RI�������7KLV�LPSOLHV�WKDW��WR�D�FRQVLGHUDEOH�
H[WHQW��DOO���LGHQWLILHG�W\SHV�RI�VWUHVV�ZHUH�H[SHULHQFHG�E\�WKH�UHVSRQGHQWV�

7DEOH� ��� 0HDVXUHV� RI� 3HUIRUPDQFH� RI� &RQVWUXFWLRQ� 3URIHVVLRQDO� 3UDFWLWLRQHUV� LQ� WKH�
FRQVWUXFWLRQ�LQGXVWU\�

6�1 0HDVXUHV�RI�3HUIRUPDQFH 0,6 5DQN

�� 7DVN�SHUIRUPDQFH ���� �

�� 7HFKQLFDO�3HUIRUPDQFH ���� �

�� RUJDQL]DWLRQDO�SHUIRUPDQFH ���� �

�� SHUVRQDO�SHUIRUPDQFH ���� �

�� 6RFLDO�3HUIRUPDQFH ���� �

*HQHUDO�$YHUDJH ����

6RXUFH��$XWKRU�¶V�6XUYH\�������

,PSDFW�IDFWRU�RI�VWUHVV�RQ�FRQVWUXFWLRQ�SUDFWLWLRQHU¶V�SHUIRUPDQFH
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,Q�GHWHUPLQH�WKH�LPSDFW�RI�VWUHVV�RQ�FRQVWUXFWLRQ�SUDFWLWLRQHU¶V�SHUIRUPDQFH�D�QXOO�K\SRWKHVLV�
ZDV�IRUPXODWHG�

+���7KHUH�LV�QR�VLJQLILFDQW�UHODWLRQVKLS�EHWZHHQ�ZRUN�VWUHVV�DQG�3HUIRUPDQFH�RI�FRQVWUXFWLRQ�
SUDFWLWLRQHUV�

+���7KHUH� LV�D�VLJQLILFDQW� UHODWLRQVKLS�EHWZHHQ�ZRUN�VWUHVV�DQG�SHUIRUPDQFH�RI�FRQVWUXFWLRQ�
3UDFWLWLRQHUV¶

7KH�VWUHVV�IDFWRUV�LQIOXHQFH�RQ�FRQVWUXFWLRQ�SUDFWLWLRQHU¶V�SHUIRUPDQFH�ZHUH�FRUUHODWHG�ZLWK�WKH�
PRVW� VLJQLILFDQW� PHDVXUHV� RI� SHUIRUPDQFH� RI� FRQVWUXFWLRQ� SURIHVVLRQDO� SUDFWLWLRQHUV� �WDVN�
SHUIRUPDQFH�� 7KH�DQDO\VLV�RI� WKH�UHODWLRQVKLS�EHWZHHQ�ZRUN�VWUHVV�DQG�WKH�SHUIRUPDQFH�RI�
FRQVWUXFWLRQ�SUDFWLWLRQHUV�UHYHDOHG�WKDW�WKHUH�H[LVWV�D�SRVLWLYH��VOLJKWO\�VWURQJ��DQG�VLJQLILFDQW�
UHODWLRQVKLS� EHWZHHQ� ZRUN� VWUHVV� DQG� WDVN� SHUIRUPDQFH�� 7KH� UHVXOW� RI� WKH� 3HDUVRQ� SURGXFW�
PRPHQW�FRUUHODWLRQ�DQDO\VLV� LV�SUHVHQWHG�LQ�7DEOH����7KH�FRUUHODWLRQ�YDOXH�ZDV�SRVLWLYH�DQG�
VOLJKWO\�VWURQJ����������7KH�FRUUHODWLRQ�ZDV�WKHUHIRUH�IRXQG�WR�EH�VLJQLILFDQW�DW�D�����������
OHYHO� RI� VLJQLILFDQFH� �S�  � ������� 7KHUHIRUH�� WKH� DOWHUQDWH� K\SRWKHVLV� WKDW� VWDWHV� WKHUH� LV� D�
VLJQLILFDQW�UHODWLRQVKLS�EHWZHHQ�ZRUN�VWUHVV�DQG�WKH�SHUIRUPDQFH�RI�FRQVWUXFWLRQ�SUDFWLWLRQHUV�
ZDV� DFFHSWHG�� 7KH� UHODWLRQVKLS� EHWZHHQ� VWUHVV� DQG� MRE� SHUIRUPDQFH� RU� WKH� LPSDFW� RI�
RFFXSDWLRQDO�VWUHVV�RQ�SHUIRUPDQFH�KDV�EHHQ�D�WRSLF�RI�DFDGHPLF�LQWHUHVW�RYHU�WKH�\HDUV��7KH�
ILQGLQJV�RI�WKLV�VWXG\�RQ�FRUUHODWLRQ�DQDO\VLV�DJUHH�ZLWK�WKH�ILQGLQJV�RI�RWKHU�VWXGLHV�ZKHUH�D�
UHODWLRQ�EHWZHHQ�VWUHVV�DQG�SHUIRUPDQFH�KDV�EHHQ�SURYHG�LQ�YDULRXV�VHFWRUV�RI�VRFLHW\��VXFK�DV�
WKH� EDQNLQJ� LQGXVWU\� �6KDLN� HW� DO�� ������� KRVSLWDO� LQGXVWU\� �1DELU\H�� ������� KRWHO� LQGXVWU\�
�2ODQL\L�� ������� KLJK�WHFK� LQGXVWULHV� �+VLHK�� +XDQJ�� 	� 6X�� ������� EXVLQHVV� �'DU�� $NPDO��
1DVHHP��	�.KDQ��������DQG�WKH�HGXFDWLRQDO�VHFWRU��5L\DGL��������6XDQGL��,VPDLO��	�2WKPDQ��
������

7DEOH����5HVXOWV�RI�3HDUVRQ�3URGXFW�&RUUHODWLRQ�$QDO\VLV

&RUUHODWLRQV :RUN�VWUHVV
7DVN�
SHUIRUPDQFH

:RUN�VWUHVV 3HDUVRQ�&RUUHODWLRQ � ����



6LJ�����WDLOHG� ����

1 ��� ���

7DVN�SHUIRUPDQFH 3HDUVRQ�&RUUHODWLRQ ����

 �

6LJ�����WDLOHG� ����

1 ��� ���



��&RUUHODWLRQ�LV�VLJQLILFDQW�DW�WKH������OHYHO����WDLOHG��

&RQFOXVLRQV�DQG�5HFRPPHQGDWLRQV�

7KH�UHVXOWV�RI�WKH�DQDO\VLV�FDUULHG�RXW�OHG�WR�WKH�FRQFOXVLRQV�RI�WKLV�VWXG\��7KH�VWXG\�LGHQWLILHG�
WKH� PDMRU� WKUHH� ���� PRVW� SUHYDOHQW� IDFWRUV� FRQWULEXWLQJ� WR� VWUHVV� DPRQJ� FRQVWUXFWLRQ�
SUDFWLWLRQHUV¶� DV� 3RRU�ZRUNLQJ� FRQGLWLRQV� �0,6� � �������:RUN� RYHUORDG� �0,6� � ������� DQG�
ILQDQFLDO�SUREOHP��0,6 �������)LQGLQJV�IURP�WKH�VWXG\�DOVR�UHYHDOHG�WKDW�FRQVWUXFWLRQ�ZRUNHUV�
SHUIRUPDQFH�LV�PHDVXUHG�EDVHG�RQ�WDVN�SHUIRUPDQFH��0,6� �������DQG�WHFKQLFDO�SHUIRUPDQFH�
�0,6�  � ������� 7KH� PRVW� VLJQLILFDQW� ZD\V� VWUHVV� LPSDFWHG� RQ� FRQVWUXFWLRQ� SUDFWLWLRQHU¶V�
SHUIRUPDQFH�LV�UHGXFHG�MRE�VDWLVIDFWLRQ��7KH�PRVW�HIIHFWLYH�VWUDWHJLHV�IRU�PLWLJDWLQJ�WKH�HIIHFWV�
RI�VWUHVV�DPRQJ�SUDFWLWLRQHUV� LQ� WKH�FRQVWUXFWLRQ�LQGXVWU\�DUH�� WR�XQGHUVWDQG�ZKHQ� WKHUH�LV�D�
GHFUHDVH� LQ� SHUIRUPDQFH� DQG� DEVHQWHHLVP�� 6WUHVV� XVXDOO\� EXLOGV� XS� JUDGXDOO\� LQ� D� QRUPDO�
VLWXDWLRQ�DQG�PRUH�VWUHVV�FDXVHV�PRUH�SUREOHPV��7KHUH� LV�D� VLJQLILFDQW� UHODWLRQVKLS�EHWZHHQ�
ZRUN� VWUHVV� DQG� WKH� SHUIRUPDQFH� RI� FRQVWUXFWLRQ� SUDFWLWLRQHUV� 6WUHVV� KDV� ERWK� SRVLWLYH� DQG�
QHJDWLYH� LPSDFWV� RQ� WKH� SHUIRUPDQFH� RI� SURIHVVLRQDOV� LQ� FRQVWUXFWLRQ�� 7KH� PDMRU�
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UHFRPPHQGDWLRQV� IURP� WKH� VWXG\� ZHUH� WKDW� PDQDJHPHQW WR� HQVXUH� D� VRXQG� ZRUNLQJ�
HQYLURQPHQW��DQG�DOVR�LPSOHPHQW�IOH[LEOH�ZRUNLQJ�KRXUV��K\EULG���

5HIHUHQFHV
$KPDG��-���0XKDPPDG��5���	�+XVVDLQ��0����������/LQNLQJ�3HUVRQDOLW\�7UDLWV�ZLWK�-RE�3HUIRUPDQFH�0HGLDWLQJ�

5ROH�RI�2UJDQL]DWLRQDO�&RPPLWPHQW��$Q�(PSLULFDO�(YLGHQFH��180/�,QWHUQDWLRQDO�-RXUQDO�RI�%XVLQHVV�
	�0DQDJHPHQW���������SS�������

%DUOLDQ��1�$����������3HUVRQDOLW\�DQG�MRE�SHUIRUPDQFH��WHVW�RI�WKH�PHGLDWLQJ�HIIHFWV�RI�PRWLYDWLRQ�DPRQJ�VDOHV�
UHSUHVHQWDWLYHV��-RXUQDO�RI�$SSOLHG�3V\FKRORJ\���������SS����

%DVUL��*�����������&RPPLWPHQW�'HYLFHV��$QQXDO�5HYLHZ�RI�(FRQRPLFV��������SS�����±����
%ORLVL��:���&RRN��&�:���	+XQVDNHU��3��/����������0DQDJHPHQW�DQG�2UJDQL]DWLRQDO�
%HKDYLRXU���WK�(GLWLRQ��/RQGRQ��0F*UDZ�SXEOLFDWLRQ�
%ORQQD��5����������&RSLQJ�ZLWK�6WUHVV�LQ�D�&KDQJLQJ�:RUOG����WK�HGLWLRQ��1HZ�<RUN��1<��0F*UDZ� +LOO�
%RVFKPDQ�� -�6��� 9DQ� GHU�0ROHQ�� +�)��� 6OXLWHU�� -�.�� DQG� )ULQJV�'UHVHQ��0�+�:��� �������� 3V\FKRVRFLDO� ZRUN�

HQYLURQPHQW�DQG�PHQWDO�KHDOWK�DPRQJ�FRQVWUXFWLRQ�ZRUNHUV��$SSOLHG�HUJRQRPLFV���������SS����������
'DU��/���$NPDO��$���1DVHHP��0��$���	�.KDQ��.��8��'����������,PSDFW�RI�6WUHVV�RQ�(PSOR\HH¶V�-RE�3HUIRUPDQFH�

LQ�%XVLQHVV�6HFWRU�RI�3DNLVWDQ��*OREDO�-RXUQDO�RI�0DQDJHPHQW�DQG�%XVLQHVV�5HVHDUFK� ��������±��
'DQLHO��&��2����������(IIHFWV�RI�MRE�VWUHVV�RQ�HPSOR\HH¶V�SHUIRUPDQFH��,QWHUQDWLRQDO�-RXUQDO�RI�
%XVLQHVV��0DQDJHPHQW�DQG�6RFLDO�5HVHDUFK����������SS����������'H�6LOYD��1���6DPDQPDOL��5��DQG�'H�6LOYD��+�/���

��������0DQDJLQJ�RFFXSDWLRQDO�VWUHVV�RI�
SURIHVVLRQDOV�LQ�ODUJH�FRQVWUXFWLRQ�SURMHFWV��-RXUQDO�RI�(QJLQHHULQJ��'HVLJQ�DQG�7HFKQRORJ\���������SS������ ����
']LHNRQVNL��(�7���-RKQVRQ��-�7���/HH��.�:���0F/XFNH\��6�$����������'HWHUPLQDWLRQ�RI�FROOLVLRQ�FURVV�VHFWLRQV�

XVLQJ�D�)RXULHU�WUDQVIRUP�HOHFWURVWDWLF�OLQHDU�LRQ�WUDS�PDVV�VSHFWURPHWHU��-RXUQDO�RI�WKH�$PHULFDQ�6RFLHW\�
IRU�0DVV�6SHFWURPHWU\����������SS�����±����

(GZDUGV��'�-��	�,UDQL��=����������:RUN�VWUHVV��VXSSRUW��DQG�PHQWDO�KHDOWK�LQ�FRQVWUXFWLRQ��-RXUQDO�RI�&RQVWUXFWLRQ�
(QJLQHHULQJ�DQG�0DQDJHPHQW����������SS����������

)DLUEURWKHU��.���	�:DUQ�� -�� ��������:RUNSODFH�GLPHQVLRQV�� VWUHVV�DQG� MRE�VDWLVIDFWLRQ�� -RXUQDO�RI�0DQDJHULDO�
3V\FKRORJ\���������SS�������

)DUEHU��%��$����������6WUHVV�DQG�%XUQRXW�LQ�6XEXUEDQ�7HDFKHUV��-RXUQDO�RI�$GPLQLVWUDWLRQ� ����SS����������
*OHQQ��-��&����������&ROOHFWLYH�,QWHOOLJHQFH�DQG�DQ�$SSOLFDWLRQ�E\�7KH�0LOOHQQLXP�3URMHFW��6DJH� -RXUQDO��������

SS�� ��������$YDLODEOH� RQ� DW� � KWWSV���GRL�RUJ��������������������������SIG >DFFHVVHG� ��� 2FWREHU�
����@��

+VLHK��+���+XDQJ��/��&���	�6X��.����������:RUN�6WUHVV�DQG�-RE�3HUIRUPDQFH�LQ�WKH�+L�7HFK�,QGXVWU\��$�&ORVHU�
9LHZ�IRU�9RFDWLRQDO�(GXFDWLRQ��:RUOG�7UDQVDFWLRQV�RQ�(QJLQHHULQJ�DQG�7HFKQRORJ\�(GXFDWLRQ� ������
���±����

-DPDO�� 0�� �������� -RE� VWUHVV� DQG� MRE� SHUIRUPDQFH� FRQWURYHUV\� UHYLVLWHG�� $Q� HPSLULFDO� H[DPLQDWLRQ� LQ� WZR�
FRXQWULHV��,QWHUQDWLRQDO�-RXUQDO�RI�6WUHVV�0DQDJHPHQW���������SS������ ����

-LQ��=���&��/XNDVKLQ��<��4LDR��DQG�$��*RSDODQ����������$Q�HIILFLHQW�DQG�HIIHFWLYH�PHWKRG�WR�VLPXODWH�WKH�HDUWK�
VSHFWUDO�UHIOHFWDQFH�RYHU�ODUJH�WHPSRUDO�DQG�VSDWLDO�VFDOHV��*HRSK\V��5HV��/HWW����������SS����������

.DNNRV��1���	�7ULYHOODV��3����������,QYHVWLJDWLQJ�WKH�/LQN�EHWZHHQ�0RWLYDWLRQ��:RUN�VWUHVV�DQG�-RE�3HUIRUPDQFH��
,Q�3URFHHGLQJV�RI�WKH��WK�,QWHUQDWLRQDO�&RQIHUHQFH�RQ�(QWHUSULVH�6\VWHPV��$FFRXQWLQJ�DQG�/RJLVWLFV��
PRWLYDWLRQBZRUNBVWUHVVBDQGBMREBSHUIRUPDQFHB(YLGHQFHBIURPBWKHBEDQNLQJBLQGXVWU\�� SS����±�����
������ -XO\� ������ 7KDVRV�� *UHHFH�� 5HWULHYHG� IURP��
KWWSV���ZZZ�UHVHDUFKJDWH�QHW�SXEOLFDWLRQ����������B,QYHVWLJDWLQJBWKHBOLQNBEHWZHHQ�

.QLHV��(���-DFREVHQ��&�%���	�7XPPHUV��/�*����������/HDGHUVKLS�DQG�RUJDQL]DWLRQDO�SHUIRUPDQFH��6WDWH�RI�WKH�DUW�
DQG�UHVHDUFK�DJHQGD�

/DWK�� 6�.�� �������� $� 6WXG\� RI� WKH� RFFXSDWLRQDO� VWUHVV� DPRQJ� WHDFKHUV�� ,QWHUQDWLRQDO� -RXUQDO� RI� (GXFDWLRQ�
$GPLQLVWUDWLRQ��������SS���������

/LX��=��=���=KX��=��:���:DQJ��+��-���+XDQJ��-���������+DQGOLQJ�VRFLDO�ULVNV�LQ�JRYHUQPHQW�GULYHQ�PHJD�SURMHFW��
$Q�HPSLULFDO�FDVH�VWXG\�IURP�:HVW�&KLQD��,QWHUQDWLRQDO�-RXUQDO�RI�3URMHFW�0DQDJHPHQW� �������±����

/LX��%���/L��<���;XH��%���/L��4���=RX��3�;���/L��/���������:K\�GR�LQGLYLGXDOV�HQJDJH�LQ�FROOHFWLYH�DFWLRQV�DJDLQVW�
PDMRU�FRQVWUXFWLRQ�SURMHFWV"�²$Q�HPSLULFDO�DQDO\VLV�EDVHG�RQ�&KLQHVH�GDWD��,QWHUQDWLRQDO�-RXUQDO�RI�
3URMHFW�0DQDJHPHQW� �������±����

/XR��<���+XDQJ��<���DQG�6WHSKDQLH��/��:����������*XDQ[L�DQG�2UJDQL]DWLRQDO�3HUIRUPDQFH� $�0HWD�$QDO\VLV��
0DQDJHPHQW�DQG�2UJDQL]DWLRQ�5HYLHZ������� SS�����±���

0DQGHUVRQ��&��&��*����������/LIH�6WUHVV��:RUN�VWUHVV�DQG�-RE�3HUIRUPDQFH��'RHV�&RQVFLHQWLRXVQHVV�PDNHV�D�
'LIIHUHQFH"��0DVWHU¶V�7KHVLV���&DOLIRUQLD�6WDWH�8QLYHUVLW\��/RQJ�%HDFK��&DOLIRUQLD��
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1DELU\H��5��&�� ��������2FFXSDWLRQDO�6WUHVV��-RE�6DWLVIDFWLRQ�DQG�-RE�3HUIRUPDQFH�DPRQJ�+RVSLWDO�1XUVHV� LQ�
.DPSDOD�8JDQGD���'RFWRUDO�7KHVLV���8QLYHUVLW\�RI�$ODEDPD��%LUPLQJKDP��6RXWK�$IULFD��5HWULHYHG�IURP�
KWWS���ZZZ�PKVO�XDE�HGX�GW�����U�QDELU\H�SGI

1LWK\DMRWKL��*�� ��������7KH� LPSDFW�RI� MRE�VWUHVV��ZRUNORDG�DQG� ORQJ�ZRUNLQJ�KRXUV�RQ� WKH� MRE�VDWLVIDFWLRQ�RI�
JRYHUQPHQW�GRFWRUV�DW�WDPLO�QDGX��,�0DQDJHU¶V�-RXUQDO�RQ�0DQDJHPHQW���������SS�����5HWULHYHG�IURP�
KWWSV���GRL����������MPJW������������

1XU�� 6DLQD� �������� .RQIOLN�� 6WUHV� .HUMD� 'DQ� .HSXDVDQ� .HUMD� 3HQJDUXKQ\D� 7HUKDGDS�.LQHUMD� 3HJDZDL� 3DGD�
8QLYHUVLWDV�.KDLUXQ�7HUQDWH��-RXUQDO�(0%$��������SS����������

2ODQL\L��$��$����������(IIHFWV�RI�-RE�6WUHVV�DQG�0RWLYDWLRQ�RQ�3HUIRUPDQFH�RI�(PSOR\HHV�LQ�+RWHO�,QGXVWU\��+RWHOV�
DW� 'XEOLQ� $LUSRUW�� �%DFKHORU¶V� 7KHVLV��� 1DWLRQDO� &ROOHJH� RI� ,UHODQG�� /RQGRQ�� 5HWULHYHG� IURP�
KWWS���WUDS�QFLUO�LH�������DRODQL\L�SGI

2NHNH��0�1���(FKR��2��DQG�2ERUHK��-�&�����������(IIHFWV�RI�6WUHVV�RQ�(PSOR\HH�3URGXFWLYLW\��,QWHUQDWLRQDO�-RXUQDO�
RI�$FFRXQWLQJ�5HVHDUFK������������SS�������

3DWFKLQJ�� $��� 	� %HVW�� 5�� �������� $Q� LQYHVWLJDWLRQ� LQWR� SV\FKRORJLFDO� VWUHVV� GHWHFWLRQ� DQG� PDQDJHPHQW� LQ�
RUJDQL]DWLRQV� RSHUDWLQJ� LQ� SURMHFW� DQG� FRQVWUXFWLRQ�PDQDJHPHQW�� 3URFHGLD� � 6RFLDO� DQG� %HKDYLRXUDO�
6FLHQFHV�������SS����������

5DPOL��$+����������2UJDQL]DWLRQDO�FRPPLWPHQW�DQG�(PSOR\HH�3HUIRUPDQFH�DW�'LVWULEXWRU &RPSDQ\��%XVLQHVV�
$QG�(QWUHSUHQHXULDO��%(5����������������

5LFKDUGVRQ�� )�:��� �������� (QKDQFLQJ� VWUDWHJLHV� WR� LPSURYH� ZRUNSODFH� SHUIRUPDQFH� �'RFWRUDO� GLVVHUWDWLRQ��
:DOGHQ�8QLYHUVLW\��

5L\DGL��6����������(IIHFW�RI�:RUN�0RWLYDWLRQ��:RUN�6WUHVV�DQG�-RE�6DWLVIDFWLRQ�RQ�WHDFKHU�3HUIRUPDQFH�DW�6HQLRU�
+LJK�6FKRRO��60$��7KURXJKRXW�WKH�6WDWH�&HQWUDO�7DSDQXOL�

6XPDWHUD��,265�-RXUQDO�RI�+XPDQLWLHV�DQG�6RFLDO�6FLHQFH� ���������±���KWWS���GRL�RUJ����������������������
6KDKULDUL��-��(���0H\YDQG��0���.RROLYDQG��3���	�0DOHNL��-����������,QIOXHQWLDO�)DFWRUV�RQ�-RE�6WUHVV��DQG�LWV�(IIHFW�

RQ�WKH�(PSOR\HH¶V�3HUIRUPDQFH�$PRQJ�%DQN�6HSDK�%UDQFKHV�LQ�7HKUDQ��,QGLDQ�-RXUQDO�RI�)XQGDPHQWDO�
DQG�$SSOLHG�/LIH�6FLHQFHV��������SS�����±����

6KDLNK��$��$���$NUDP��0���5L]ZDQ��0���.RXVDU��6���	�0DOLN��0����������7KH�,PSDFW�RI�-RE 6WUHVV��$Q�,PSHUDWLYH�
,QVLJKW� LQWR� WKH� %DQNLQJ� VHFWRU�� -RXUQDO� RI� 3XEOLF� $GPLQLVWUDWLRQ� DQG� *RYHUQDQFH� ������ ���±�����
KWWS���GRL�RUJ���������MSDJ�Y�L������

6KDUPD��-���	�'HYL��$����������5ROH�VWUHVV�DPRQJ�HPSOR\HHV��$Q�HPSLULFDO�VWXG\�RI�FRPPHUFLDO�EDQNV��*XUXNXO�
%XVLQHVV�5HYLHZ�����

6KHQ��/�<���+DR��-�/���:LQJ��9���7DP��<���<DR��+��$����������FKHFNOLVW�IRU�DVVHVVLQJ�VXVWDLQDELOLW\�SHUIRUPDQFH�
RI�FRQVWUXFWLRQ�SURMHFWV��-RXUQDO�RI�&LYLO�(QJLQHHULQJ�0DQDJHPHQW������SS�����������

6KL��4���/LX��<���=XR��-���3DQ��1���0D��*���������2Q�WKH�PDQDJHPHQW�RI�VRFLDO�ULVNV�RI�K\GUDXOLF�LQIUDVWUXFWXUH�
SURMHFWV�LQ�&KLQD��$�FDVH�VWXG\��,QWHUQDWLRQDO�-RXUQDO�RI�3URMHFW�0DQDJHPHQW������SS�����±����

6RPPRYLJR��9���6HWWL��,���2¶6KHD��'���	�$UJHQWHUR��3����������,QYHVWLJDWLQJ�HPSOR\HHV¶�HPRWLRQDO�DQG�FRJQLWLYH�
UHDFWLRQV� WR� FXVWRPHU� PLVWUHDWPHQW�� $Q� H[SHULPHQWDO� VWXG\�� (XURSHDQ� -RXUQDO� RI� :RUN� DQG�
2UJDQL]DWLRQDO�3V\FKRORJ\���������SS�����±����

9DOGHV�9DVTXH]�� 5��� .ORW]�� /�(� �������� 6RFLDO� VXVWDLQDELOLW\� FRQVLGHUDWLRQV� GXULQJ� SODQQLQJ� DQG� GHVLJQ��
)UDPHZRUN�RI�SURFHVVHV�IRU�FRQVWUXFWLRQ�SURMHFWV��-RXUQDO�RI�&RQVWUXFWLRQ��(QJLQHHULQJ�0DQDJHPHQW��
�����SS����±����

:DKDE��$��%���������µ6WUHVV�PDQDJHPHQW�DPRQJ�DUWLVDQV�LQ�FRQVWUXFWLRQ�LQGXVWU\�LQ�1LJHULD¶��*OREDO�-RXUQDO�RI�
5HVHDUFKHV�LQ�(QJLQHHULQJ���� �����SS���������

:DQJ��<���+DQ��4���GH�9ULHV��%���=XR��-���������+RZ�WKH�SXEOLF�UHDFWV�WR�VRFLDO�LPSDFWV�FRQVWUXFWLRQ�SURMHFWV"�$�
VWUXFWXUDO�HTXDWLRQ�PRGHOOLQJ�VWXG\��,QWHUQDWLRQDO�-RXUQDO�RI�3URMHFW�0DQDJHPHQW������SS������±�����

:RQJ��1��7���=LPPHUPDQ��0��$���	�3DUNHU��(��$����������$�W\SRORJ\�RI�\RXWK�SDUWLFLSDWLRQ�DQG�HPSRZHUPHQW�
IRU�FKLOG�DQG�DGROHVFHQW�KHDOWK�SURPRWLRQ��$PHULFDQ�-RXUQDO�RI�&RPPXQLW\�3V\FKRORJ\������SS������
�����KWWSV���GRL����������V����������������

<DQJ�� &��/�� DQG� +ZDQJ�� 0�� �������� ³3HUVRQDOLW\� WUDLWV� DQG� VLPXOWDQHRXV� UHFLSURFDO� LQIOXHQFHV� EHWZHHQ� MRE�
SHUIRUPDQFH�DQG�MRE�VDWLVIDFWLRQ´��&KLQHVH�0DQDJHPHQW�6WXGLHV��������SS��������

<XVRII��5��%��0���DQG�.KDQ��$�����������-RE�6WUHVV��3HUIRUPDQFH�DQG�(PRWLRQDO�,QWHOOLJHQFH�LQ�$FDGHPLD��-RXUQDO�
RI�%DVLF�DQG�$SSOLHG�6FLHQFH�5HVHDUFK��������SS���� ��

=XR�� -��� -LQ�� ;��+��� )O\QQ�� /� �������� 6RFLDO� VXVWDLQDELOLW\� LQ� FRQVWUXFWLRQ±DQ� H[SORUDWLYH� VWXG\�� ,QWHUQDWLRQDO�
-RXUQDO�RI�&RQVWUXFWLRQ��0DQDJHPHQW������SS����±��


