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7KH� UHVHDUFK�ZRUN�H[DPLQHG� WKH�RYHUDOO� LPSDFWV�RI� ,QIRUPDWLRQ�FRPPXQLFDWLRQ� WHFKQRORJ\�RQ�4XDQWLW\�6XUYH\RUV�
UHVLGHQWV� LQ� WKH� )HGHUDO� &DSLWDO� 7HUULWRU\�� $EXMD�� 7KH� UHVHDUFK� ZDV� FDUULHG� RXW� XVLQJ� D� PL[HG� PHWKRG� DSSURDFK�
�TXDQWLWDWLYH� DQG� TXDOLWDWLYH��� 7KH� UHVHDUFK� SRSXODWLRQ� IRU� WKH� TXDQWLWDWLYH� GDWD� ZDV� WKH� ���� UHJLVWHUHG� LQ� WKH�
SURIHVVLRQDO�UHJXODWRU\�ERG\��465%1��UHJLVWHU��2XW�RI�ZKLFK�����DV�WKH�VDPSOH�VL]H�ZDV�JRWWHQ�XVLQJ�*OHQQ��������
IRUPXODH��:KLOH� WKH� SRSXODWLRQ� IRU� WKH� TXDOLWDWLYH� GDWD� ZHUH� WKH� SULQFLSDO� 4XDQWLW\� 6XUYH\RUV� LQ� WKH� FRQVWUXFWLRQ�
LQGXVWU\��8VLQJ�D�VWUDWLILHG�UDQGRP�VDPSOLQJ�PHWKRG��WKH�FROOHFWHG�GDWD�IURP�WKH�TXHVWLRQQDLUH�ZHUH�DQDO\VHG�XVLQJ�
5HODWLYH� ,PSRUWDQFH� ,QGH[� �5,,�� DQG� 5DQNLQJ� PHWKRG� DQG� WKH� TXDOLWDWLYH� DQDO\VLV� ZDV� GRQH� XVLQJ� WKHPDWLF� DQG�
GHGXFWLYH� DQDO\VLV�� 7KH� UHVHDUFK� IRXQG� WKDW� WKH� EHQHILWV� RI� ,&7� WR� 4XDQWLW\� 6XUYH\RUV� DUH� VSHHG\� H[FKDQJH� RI�
LQIRUPDWLRQ�� SURYLGLQJ� DQ� HDV\� DFFHVV� WR� QHHGHG� GDWD�� IDVWHU� UHVSRQVH� WR� FOLHQWV� HQTXLUHV�� LQFUHDVH� SURGXFWLYLW\�
WKURXJK� DXWRPDWHG� TXDQWLWLHV� DQG� FRVW� FDOFXODWLRQV� DQG� LPSURYLQJ� MRE� SUHVHQWDWLRQ� ZKLOH� WKH� IROORZLQJ� ZHUH� WKH�
QHJDWLYH�HIIHFWV�RQ�4XDQWLW\�6XUYH\RUV��H\H�VWUDLQ��QHFN�SDLQ��ZDWHU\�DQG�GU\�H\HV��EOXUUHG�YLVLRQ�DQG�KHDGDFKH�%RG\�
SDLQV�� MRE� GLVWUDFWLRQ�� KHDGDFKHV�� DQG� IHHOLQJV� RI� EHHQ� RYHUZKHOPHG� IURP� ZRUN� RYHUORDGV�� WKH� WKUHDW� WR� SURMHFW�
FRQILGHQWLDOLW\��PLVWDNHV�E\�WKH�\RXQJHU�RU�LQH[SHULHQFHG�TXDQWLW\�VXUYH\RUV����.H\ZRUGV��(IIHFWV�RI�,&7�RQ�4XDQWLW\�
6XUYH\RUV�� ,QIRUPDWLRQ� &RPPXQLFDWLRQ� 7HFKQRORJ\� LQ� WKH� &RQVWUXFWLRQ� LQGXVWU\� ,PSDFW� RI� ,QIRUPDWLRQ�
&RPPXQLFDWLRQ�7HFKQRORJ\�RQ�4XDQWLW\�
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7KH�FRQVWUXFWLRQ� LQGXVWU\�PD\�EH�YLHZHG�DV� WKDW�VHFWRU�
RI� WKH� HFRQRP\� WKDW�� WKURXJK� SODQQLQJ�� GHVLJQ��
FRQVWUXFWLRQ�� PDLQWHQDQFH� DQG� UHSDLU�� DQG� RSHUDWLRQ��
WUDQVIRUPV� YDULRXV� UHVRXUFHV� LQWR� FRQVWUXFWHG� IDFLOLWLHV�
�(]HRNROL� HW� DO����������7KH� LQGXVWU\� FRQWULEXWHV� WR� WKH�
HFRQRPLF� GHYHORSPHQW� RI� DQ\� FRXQWU\�� LQ� 1LJHULD� IRU�
LQVWDQFH�� DW� WKH� IRXUWK� TXDUWHU� RI� ������ LW� FRQWULEXWHG�
DERXW������� WR� WKH� WRWDO� UHDO�*'3��1DWLRQDO�%XUHDX�RI�
6WDWLVWLFV�� ������� $� FRQVWUXFWLRQ� SURFHVV� UHOLHV� RQ� WKH�
FROODERUDWLYH�SDUWLFLSDWLRQ�DQG�FRQWULEXWLRQV�RI�GLIIHUHQW�
LQWHUGHSHQGHQW� SDUWLHV� KHQFH� WKH� JUHDW� QHHG� WR�
FRPPXQLFDWH��7KLV�PDNHV� WKH� LQGXVWU\�RQH�RI� WKH�PRVW�
LQIRUPDWLRQ�LQWHQVLYH�LQGXVWULHV��&KLGHEHUH���������

7KH� JURZWK� RI� WKH� ,QIRUPDWLRQ� DQG� &RPPXQLFDWLRQ�
7HFKQRORJ\� �,&7�� KDV� KDG� XQTXDQWLILDEOH� LPSDFW� RQ�
EXVLQHVV� V\VWHPV� DQG� SURFHVVHV�� ZLWK� WKH� FRQVWUXFWLRQ�
LQGXVWU\�LQFOXVLYH��WKLV�LV�VKRZHG�E\�WKH�\HDUO\�LQFUHDVH�
RI�,&7�XVHUV��2\HGLUDQ�	�2GXVDPL ������$NLQQDJEH�	�
$GHODNXQ ������ 7KH�QHHG�WR�LQFUHDVH�VWDII�SURGXFWLYLW\��
JDLQLQJ� FRPSHWLWLYH� DGYDQWDJH�� UHGXFLQJ� WKH� EXUGHQ� RI�
GDWD� SURFHVVLQJ�� VWRUDJH� DQG� GLVVHPLQDWLRQ� DV�
KLJKOLJKWHG�E\�(]HRNROL�HW�DO����������DV��OHG�WR�WKH�JURVV�
DFFHSWDQFH�RI��,&7�LQ�WKH�LQGXVWU\��

0RQLGHHSD� HW� DO�� ������� QRWHG� WKDW� WKH� LPSOHPHQWDWLRQ�
RI� ,&7� OHDGV� WR� HIIHFWV� WKDW� KDYH� D� ³GXDO� QDWXUH´�� WKH�
EHQHILWV� RQ� D� VLGH� DQG� QHJDWLYH� UHDFWLRQV� RQ� WKH� RWKHU�
VLGH�� 7KH� EHQHILWV� ZHUH� LQGLFDWHG� WR� EH� HQKDQFLQJ�
SURGXFWLYLW\�� LPSURYLQJ� DFFXUDF\� DQG� GRFXPHQWDWLRQ��

HQKDQFLQJ� HIIHFWLYH� GHOLYHU\� DQG� LPSURYLQJ� WLPH�� FRVW�
DQG� TXDOLW\� SHUIRUPDQFH� �*DPER�� ������� 7KH� QHJDWLYH�
UHDFWLRQV� LQIHUUHG� IURP� VWXGLHV� FRXOG� EH� JURXSHG� LQWR�
SV\FKRORJLFDO�� HPRWLRQDO�� KHDOWK� DQG� VRFLDO�� 7KRPHH�
������� DOVR� QRWHG� GHFUHDVH� LQ� OHDUQLQJ�� FUHDWLYLW\�� DQG�
FULWLFDO� WKLQNLQJ� �*HUDUGL�� ������� 6RFLDO�� 3HUVRQDO�
LQYDVLRQ��XQFHUWDLQWLHV��LQIRUPDWLRQ�RYHUORDG��%XFKHU�HW�
DO����������

� 67$7(0(17�2)�352%/(0

7KH� ULVH� LQ� WKH� XVH� RI� ,&7� LQ� WKH� ZRUNSODFH� KDV�
XQGRXEWHGO\� SURGXFH� IDYRUDEOH� UHVXOWV� DV� VKRZQ� E\�
VHYHUDO� VWXGLHV�� EXW� DW� WKH� VDPH� WLPH�� WKHUH� FRPH�
FKDOOHQJHV�ZLWK�WKH�VKLIW�LQ�SDUDGLJP�EHFDXVH�RI�ODFN�RI�
D�SURSHU�DGRSWLRQ�VWUDWHJ\��6WXGLHV� UHYHDOLQJ� WKHVH� VLGH�
HIIHFWV� DUH� HPHUJLQJ� LQ� RWKHU� ILHOGV� RI� KXPDQ� VWXGLHV�
QRWDEO\�� KHDOWK�� VRFLDO� VFLHQFH�� WKH� FRPPXQLFDWLRQ�
SURIHVVLRQ�� KXPDQ� DQG� SHUVRQDO� PDQDJHPHQW�� DQG�
DGPLQLVWUDWLRQV�� ZLWK� WKH� FRQVWUXFWLRQ� LQGXVWU\� QRW� OHIW�
RXW��

7DJXUXP� HW� DO� ������� QRWHG� WKDW� WKHUH� LV� D� JURZLQJ�
SHUFHSWLRQ� WKDW� UDSLG� DGYDQFHPHQW� LQ� WHFKQRORJ\� DUH�
UHVSRQVLEOH� IRU� LQGXFLQJ� VWUHVV� LQ� RXU� OLYHV�� WKHUHE\�
DIIHFWLQJ� SHUIRUPDQFH� DQG� ZHOOEHLQJ�� $NLQELQX� DQG�
0DVKDOOD� ������� DOVR� REVHUYHG� WKDW� DQ� LQFUHDVH� LQ�
GHSHQGHQFH� RQ� FRPSXWHUV� LQ� WKH� GHYHORSHG� KDV� OHG� WR�
WKH� SUHYDOHQW� RI� &RPSXWHU� YLVLRQ� V\QGURPH�� 7KRPHH�
�������KLJKOLJKWHG�WKDW�LQWHQVLYH�,&7�XVH�KDV�LPSDFWV�RQ�
WKH� PHQWDO� KHDOWK� RI� LWV� XVHUV�� UHSRUWLQJ� VOHHS�
GLVWXUEDQFH� DQG� V\PSWRPV� RI� GHSUHVVLRQ�� 3DXO� �������
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UHPDUNV� WKH� VXPPDWLRQ� RI� WKHVH� HIIHFWV� DV� WKH� KXPDQ�
EUDLQ�XQGHU�D�VHULRXV�WKUHDW�IURP�WKH�PRGHUQ�ZRUOG���

5LPPLQJWRQ�HW�DO�� �������VWXGLHG� WKH�HIIHFWV�RI� ,&7�RQ�
WKH�VRFLDO�HQYLURQPHQW�RI�FRQVWUXFWLRQ�SURMHFW�WHDPV�DQG�
WKH� SURMHFW� RXWFRPH�� DQG� FRQILUPHG� WKH� H[LVWHQFH� RI�
WHQVLRQV� DQG� FRQIOLFWV� LQ� WKH� KXPDQ�HOHFWURQLF� DQG�
KXPDQ�KXPDQ�FRPPXQLFDWLRQ��WKH�HURGLQJ�RI�WKH�VRFLDO�
VNLOOV�LQ�WKH�ZRUN�HQYLURQPHQW��WKH�GHFUHDVH�LQ�WKH�VRFLDO�
LQWHUDFWLRQ� DPRQJ� WHDP� PHPEHUV� UHTXLUHG� WR� LQFUHDVH�
WHDP� SHUIRUPDQFH�� WKH� ORVV� RI� XQGHUVWDQGLQJ� RI�
LQIRUPDWLRQ� SDVVHG� GXH� WR� WKH� VSHHG\� DQG� VSRQWDQHRXV�
QDWXUH� RI� ,&7� WRROV� DQG� ODVWO\� WKH� WHQGHQFLHV� WR� EH�
GLVWUDFWHG� IURP� WKH� MRE� DW� KDQG�� SURSRVLQJ� WKDW� WKH�
LQFUHDVLQJ�XVH�RI� ,&7�ZLOO�RFFXU�DW� WKH�H[SDQVH�RI� VRIW�
V\VWHP� FRPPXQLFDWLRQ�� 7KH� DLP� RI WKLV� UHVHDUFK�
WKHUHIRUH� LV� WR� H[DPLQH� WKH� RYHUDOO� LPSDFWV� RI� ,&7� RQ�
4XDQWLW\�6XUYH\RUV�

� -867,),&$7,21

6HYHUDO�VWXGLHV�KDYH�EHHQ�FRQFHUWHG�RQ� WKH�DGRSWLRQ�RI�
LQIRUPDWLRQ� DQG� WHFKQRORJ\� WRROV�� LWV� LPSDFWV�EHQHILWV��
DQG� EDUULHUV� WR� LWV� IXOO� LPSOHPHQWDWLRQ�� � WKH\� LQFOXGH�
VXUYH\V� FRQGXFWHG� LQ� 1HZ� =HDODQG� LQ� ����� �'RKHUW\��
������� 6FDQGLQDYLD� LQ� ����� �+RZDUG� HW� DO��� �������
&DQDGD�LQ�������5LYDUG�HW�DO����������$XVWUDOLD�LQ������
DQG� ����� �3HDQVXSDS� DQG� :DONHU ������ %UHZHU� DQG�
*DMHQGUDQ� ������� LQ� &RQVWUXFWLRQ� 6PDOO� DQG� 0HGLXP�
HQWHUSULVH� LQ� �GHYHORSLQJ� FRXQWULHV� LQ� ����� �/HH� DQG�
(JEX ������ 7XUNH\� LQ� ����� �,VLNGDJ� HW� DO��� �������
%UD]LO�LQ�������0LFKDORVNL�DQG�3DXOD������� 6ZHGHQ�LQ�
������6DPXHOVRQ���������0DOD\VLD�LQ�������.DUHHP�DQG�
%DNDU��������6LQJDSRUH�LQ�������+XD���������7DLZDQ�LQ�
����� �&KLHQ� DQG�%DUWKRUSH �������$OO� RI� WKHVH� VWXGLHV�
REVHUYHG� WKH� KLJK� DQG� LQFUHDVLQJ� XVDJH� RI� ,&7� DV�
DJDLQVW�SHUFHSWLRQV�WKDW�WKH�FRQVWUXFWLRQ�LQGXVWU\�LV�VORZ�
WR�WKH�,&7�UHYROXWLRQ��DOWKRXJK�WKH\�QRWHG�WKDW� WKH�,&7�
ZDV� PDMRUO\� XVHG IRU� DFFRXQWLQJ�� GRFXPHQWDWLRQ� DQG�
LQIRUPDWLRQ� WUDQVPLVVLRQ�� DQG� QRW� QHFHVVDULO\� IRU�
SURIHVVLRQDO�SUDFWLFH��WKRXJK�WKH�XVH�RI�&$'V�DQG��'�LV�
SUHYDOHQW�LQ�WKH�LQGXVWU\�

6XPPDULO\�� VWXGLHV� RQ� ,&7� FDUULHG� RXW� LQ� WKH� 1LJHULD�
FRQVWUXFWLRQ� LQGXVWU\�� KDV� ODUJHO\� EHHQ� IRFXVHG� RQ�
DVVHVVPHQW�� LPSOHPHQWDWLRQV� DQG� LQQRYDWLRQV� RI� ,&7�
XVDJHV� DQG� DOVR� WKH� LPSHGLPHQWV� RU� UHDVRQV� LQ� WKH�
DSSURDFK� WRZDUGV� D� IXOO� DGRSWLRQ� RI� ,&7� LQ� ZRUN�
SUDFWLFH�� OLWWOH�KRZHYHU�H[LVWV�RQ�WKH�RYHUDOO� LPSDFWV�RQ�
4XDQWLW\�6XUYH\RUV��WKLV�LQGLFDWH D�JDS�LQ�NQRZOHGJH��

6LJQLILFDQFH�RI�)LOOLQJ�WKH�*DS

7KLV� UHVHDUFK FUHDWHV WKH� DZDUHQHVV� DQG� SURYLGHV
XQGHUVWDQGLQJ�DQG�JXLGDQFH�RQ� WKH� LPSDFWV� ,&7�KDV�RQ�
4XDQWLW\�VXUYH\RUV�ZLWK�D�YLHZ�WR�HQFRXUDJH�WKH�XVH�DQG�
PLWLJDWH� WKH� QHJDWLYH� HIIHFWV�� LW� ZLOO� DOVR� LPSURYH� WKH�
SHUIRUPDQFH�DQG�VNLOOV�RI�,&7�XVHUV�LQ�WKH�LQGXVWU\�7KH�

UHFRPPHQGDWLRQV�RI�WKH�VWXG\��LI�SURSHUO\�LPSOHPHQWHG��
ZRXOG� EHQHILWV� WKH� 4XDQWLW\� 6XUYH\LQJ� SURIHVVLRQ� DQG�
WKH�FRQVWUXFWLRQ�LQGXVWU\�DW�ODUJH��

��������5(6($5&+�0(7+2'2/2*<

$�VXUYH\�GHVLJQ�DSSURDFK�ZDV�HPSOR\HG�LQ�WKLV�UHVHDUFK�
ZLWK�WKH�TXDQWLWDWLYH�GDWD�JDWKHUHG�IURP�WKH�UHVSRQGHQWV�
XVLQJ�D�TXHVWLRQQDLUH�DQG�WKH�TXDOLWDWLYH�GDWD�WKURXJK�D�
VHPL�VWUXFWXUH� LQWHUYLHZ�� 7KH� SRSXODWLRQ� IRU� WKLV�
UHVHDUFK�ZRUN�ZDV�WKH�����UHJLVWHUHG�TXDQWLW\�VXUYH\RUV�
UHVLGHQWV� LQ� WKH� )HGHUDO� &DSLWDO� 7HUULWRU\�� $EXMD�� 7KLV�
QXPEHU� ZDV� DUULYHG� DW� WKURXJK� D� IRUPDO� RQOLQH�
FRQVXOWDWLRQ� IURP� WKH� 4XDQWLW\� 6XUYH\LQJ� 5HJLVWUDWLRQ�
%RDUG�RI�1LJHULD��465%1���7KH�VDPSOH�IUDPH�FRQVLVWHG�
RI� 5HJLVWHUHG� 4XDQWLW\� VXUYH\LQJ� ILUPV�� *RYHUQPHQW�
0LQLVWULHV� DQG� GHSDUWPHQW� RI� ZRUNV�� UHJLVWHUHG�
FRQVWUXFWLRQ� ILUPV� DQG� FRQVXOWDQW� FRQVWUXFWLRQ� ILUPV� LQ�
$EXMD��

$EXMD� ZDV� FKRVHQ� DV� D� FDVH� VWXG\� LQ� WKLV� FRQWH[W�
EHFDXVH�LW�LV�WKH�FDSLWDO�FLW\�RI�1LJHULD��DQG�ZLWK�D�KLJK�
SUHVHQFH�RI�FRQVWUXFWLRQ�DFWLYLWLHV�

,Q�RUGHU�WR�JXDUDQWHH�HTXDO�UHSUHVHQWDWLRQ�IRU�HDFK�RI�WKH�
LGHQWLILHG� JURXSV� LQ� WKH� SRSXODWLRQ�� VWUDWLILHG� UDQGRP�
VDPSOLQJ� PHWKRG� ZDV� DGRSWHG�� 7KH� UHVSRQGHQWV� ZHUH�
ILUVW� FDWHJRULVHG� LQWR� GLIIHUHQW� VWUDWD� WKHQ� UDQGRPO\�
VDPSOHG�

8VLQJ� *OHQQ� ������� IRUPXODH�� D� VDPSOH� VL]H� RI� ����
TXDQWLW\�VXUYH\RUV�UHVSRQGHQWV�ZDV�DGGUHVVHG�EDVHG�RQ�
WKH�ILJXUH�FDOFXODWHG�XVLQJ�*OHQQ¶V��������IRUPXODH��

ே

ଵାே௘మ

:KHUH�

Q  6DPSOH�VL]H

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

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

7DEOH� �� VKRZV� WKH� WKDW� ���� RI� WKH� TXDQWLW\� VXUYH\RUV�
ZRUNHG� LQ� WKH� )HGHUDO� PLQLVWULHV�� ���� ZRUNHG� LQ� WKH�
YDULRXV� GHSDUWPHQWV� RI� ZRUNV�� ���� LQ� SULYDWH�
FRQVWUXFWLRQ� ILUPV�� ���� LQ� 4XDQWLW\� 6XUYH\LQJ� ILUPV��
���� SULYDWH� FRQVXOWDQW� FRQVWUXFWLRQ� ILUPV XQGHU� WKH�
TXHVWLRQQDLUH�VHFWLRQ� ZKLOH�WKH�LQWHUYLHZ�DVSHFW�VKRZHG
WKDW� ���� RI� WKH� TXDQWLW\� VXUYH\RUV� ZRUNHG� LQ� WKH�
)HGHUDO� PLQLVWULHV�� ���� ZRUNHG� LQ� WKH� GHSDUWPHQWV� RI�
ZRUNV�� ���� LQ� SULYDWH� FRQVWUXFWLRQ� ILUPV�� ���� LQ�
4XDQWLW\� 6XUYH\LQJ� ILUPV�� ���� SULYDWH� FRQVXOWDQW�
FRQVWUXFWLRQ�ILUPV�
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5HVSRQGHQWV�3ODFH�RI�:RUN 4XHVWLRQQDLUH ,QWHUYLHZ

)HGHUDO�0LQLVWULHV �� �

'HSDUWPHQW�RI�ZRUNV �� �

3ULYDWH�FRQVWUXFWLRQ�ILUPV �� �

4XDQWLW\�6XUYH\LQJ�ILUPV �� �

3ULYDWH�&RQVWUXFWLRQ�FRQVXOWDQW�ILUPV �� �

7RWDO ��� ��

7DEOH�� VKRZV� WKDW� �����RI� WKH�TXDQWLW\� VXUYH\RUV�KDG�
���� \HDUV� ZRUNLQJ� H[SHULHQFH�� ���� KDG� ����� <HDUV¶�
H[SHULHQFH������KDG�������\HDUV�LQ�H[SHULHQFH�DQG�����
KDG����\HDUV�DQG�DERYH XQGHU�WKH�TXHVWLRQQDLUH�VHFWLRQ��
:KLOH� WKH� LQWHUYLHZ� VHFWLRQ� UHYHDOHG� WKDW� � ���� RI WKH�
TXDQWLW\�VXUYH\RUV�KDG�������\HDUV�ZRUNLQJ�H[SHULHQFH�
DQG�����KDG���<HDUV¶�DQG�DERYH�H[SHULHQFH�

7$%/(���� <($5�2)�(;3(5,(1&(
<HDUV�RI�H[SHULHQFH 4XHVWLRQQDLUH ,QWHUYLHZ

����\HDUV ���

�����\HDUV ���

������\HDUV ��� ���

���\HDUV�	�DERYH ��� ���

7DEOH���VKRZV�WKDW�����RI�WKH�TXDQWLW\�VXUYH\RUV�KDG���
�� \HDUV� ZRUNLQJ� H[SHULHQFH� ZLWK� ,&7�� ���� KDG� �����
<HDUV¶ RI� H[SHULHQFH�� ���� KDG� ������ \HDUV� LQ�
H[SHULHQFH� DQG�����KDG����\HDUV� DQG� DERYH�XQGHU� WKH�
TXHVWLRQQDLUH� VHFWLRQ�� ZKLOH� WKH� LQWHUYLHZHG�
UHVSRQGHQWV¶� KDG� �� ��� \HDUV� ZRUNLQJ� H[SHULHQFH� ZLWK�
,&7������KDG�������<HDUV¶�RI�H[SHULHQFH DQG�����KDG�
���\HDUV�DQG�DERYH��

7$%/(�����<($5�2)�,&7�(;3(5,(1&(
<HDUV�RI�,&7�H[SHULHQFH 4XHVWLRQQDLUH ,QWHUYLHZ

����\HDUV ���

�����\HDUV ��� ���

������\HDUV ��� ���

���\HDUV�	�DERYH ��� ���
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48(67,211$,5(�$1$/<6,6
3RVLWLYH�LPSDFWV�RI�,&7�RQ�4XDQWLW\�6XUYH\RUV
$OO� RI� WKH� OLVWHG� SRVLWLYH� LPSDFWV� ZHUH� KLJKOLJKWHG� DV�
KDYLQJ� D� VWURQJ� SRVLWLYH� HIIHFW� RQ� WKH� SHUIRUPDQFH� RI
4XDQWLW\� 6XUYH\RUV�� $OWKRXJK� 6SHHG\� H[FKDQJH� RI�
LQIRUPDWLRQ� ZDV� UDQNHG� ILUVW� ZLWK� WKH� 5,,� RI� �������
IROORZHG� E\� SURYLGHV� DQ� HDV\� DFFHVV� WR� QHHGHG� GDWD�
��������� IDVWHU� UHVSRQVH� WR� FOLHQW¶V� HQTXLUHV� ���������
LQFUHDVH� SURGXFWLYLW\� WKURXJK� DXWRPDWHG� TXDQWLWLHV� DQG�
FRVW� FDOFXODWLRQV� �������� DQG� WKH� OHDVW� ZDV� LQFUHDVLQJ�
SURMHFW�YDOXH����������

7$%/(� ��� 326,7,9(� ,03$&76� 2)� ,&7� 21� 48$17,7<�
6859(<256
6�1 3RVLWLYH�,PSDFWV�RI�,&7 5,, 5$1.

� 6SHHG\�H[FKDQJH�RI�LQIRUPDWLRQ ����� �

� 3URYLGHV�DQ�HDV\�DFFHVV�WR�QHHGHG�GDWD ����� �

� )DVWHU�UHVSRQVH�WR�FOLHQW¶V�HQTXLUHV ����� �

� ,QFUHDVH�SURGXFWLYLW\�WKURXJK�DXWRPDWHG�
TXDQWLWLHV�DQG�FRVW�FDOFXODWLRQV

����� �

� ,PSURYHV�MRE�SUHVHQWDWLRQV ����� �

� (IIHFWLYH�FROODERUDWLRQ�DQG�FRPPXQLFDWLRQ�
EHWZHHQ�SURMHFW�WHDP�PHPEHUV

����� �

� (QKDQFHV�LQQRYDWLRQ�LQ�ZRUN�SUDFWLFHV ����� �

� (IIHFWLYH�PDWHULDO�SURFXUHPHQW�
PDQDJHPHQW�

����� ��

� (IIHFWLYH�GHFLVLRQ�PDNLQJ� ����� ��

�� ,PSURYH�IRUHFDVWLQJ�DQG�FRQWURO ����� ��

�� ,PSURYLQJ�&OLHQW¶V�VDWLVIDFWLRQ ����� ��

�� (IIHFWLYH�PDWHULDO�PDQDJHPHQW ����� ��

�� ,QFUHDVLQJ�SURMHFW�YDOXH� ����� ��

6RXUFH� 5HVHDUFKHU¶V�RZQ�ILHOG�VXUYH\��������



�VW ,QWHUQDWLRQDO�&LYLO�(QJLQHHULQJ�&RQIHUHQFH��,&(& �����
'HSDUWPHQW�RI�&LYLO�(QJLQHHULQJ

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

1HJDWLYH� HIIHFWV� RI� ,&7� H[SHULHQFHG� E\� 4XDQWLW\�
6XUYH\RUV
(\H�VWUDLQ�ZDV� UDQNHG�ZDV� WKH�PRVW�SUHYDOHQW� QHJDWLYH�
HIIHFW� H[SHULHQFHG� ZLWK� WKH� 5,,� RI� ������ 1HFN� SDLQ��
:DWHU\� H\HV�� GU\� H\HV�� EOXUUHG� YLVLRQ�� KHDGDFKH�� VWUHVV�
LQGXFHG� IURP� ORVV� RI� LQIRUPDWLRQ� GXH� WR� YLUXV� DWWDFNV��
,&7� DGGLFWLRQV�� VOHHS� GLVWXUEDQFH�� OHVV� WLPH� VSHQW� ZLWK�
WKH�IDPLO\��GRXEOH�YLVLRQ��PXVFOH�ZHDNQHVV��ZULVW�SDLQV��
LQIRUPDWLRQ� RYHUORDGV� ZHUH� DOO� UDQNHG� DV� QHJDWLYH�
HIIHFWV� RIWHQ� H[SHULHQFHG� ZLWK� WKH� UHVSHFWLYH� 5,,� RI��
������� ������� ������� ������ DQG� ������� 7KH� IROORZLQJ�
ZHUH� LQGLFDWHG� DV� QHJDWLYH� HIIHFWV� H[SHULHQFHG�
VRPHWLPHV�� EXUQ� RXW� V\QGURPH� ��������� RFFDVLRQDO�
FOXPVLQHVV� ���������ZRUN� RYHUORDG� ��������� LQYDVLRQ� RI�
SHUVRQDO�� SULYDF\� WLPH� ��������� QXPEQHVV� ���������
IHHOLQJV� RI� EHLQJ� RYHUZKHOPHG�ZLWK� WDVNV� �������� � -RE�
GLVWUDFWLRQV� ��������� PDNLQJ� SURIHVVLRQDOV� UHGXQGDQW�
��������� ZHDN� JULS� ��������� UHGXFLQJ� SURIHVVLRQDOV�
LQWHUSHUVRQDO�VNLOOV����������DQ[LHW\����������WHQGHQF\�WR�
GURS� WKLQJV��������� � IHHOLQJV�RI� MRE�XQFHUWDLQW\����������
HURGLQJ�SURSHU�FRPPXQLFDWLRQ�VNLOOV����������IUXVWUDWLRQ�
��������DQG�WKH�OHDVW�UDQNHG�ZDV�GLVVDWLVIDFWLRQ�ZLWK�MRE�
���������

7$%/(� � ��� 1(*$7,9(�())(&76�2)� ,&7�(;3(5,(1&('�%<�
48$17,7<�6859(<256
6�1 1HJDWLYH�HIIHFWV�RI�,&7 5,, 5$1.

� (\H�VWUDLQ ����� �

� 1HFN�SDLQ ����� �

� :DWHU\�H\HV��GU\�H\HV� ����� �

� %OXUUHG�YLVLRQ ����� �

� +HDGDFKH ����� �

� 6WUHVV�LQGXFHG�IURP�ORVV�RI�LQIRUPDWLRQ�GXH�
WR�YLUXV�DWWDFNV

����� �

� ,&7�DGGLFWLRQV ����� �

� 6OHHS�GLVWXUEDQFH ����� �

� /HVV�WLPH�VSHQW�ZLWK�WKH�IDPLO\ ����� �

�� 'RXEOH�YLVLRQ ����� ��

�� %XUQLQJ�VHQVDWLRQ ����� ��

�� 0XVFOH�ZHDNQHVV ����� ��

�� :ULVW�SDLQV ����� ��

�� ,QIRUPDWLRQ�2YHUORDG ����� ��

�� %XUQ�RXW�V\QGURPH ����� ��

�� 2FFDVLRQDO�FOXPVLQHVV ����� ��

�� :RUN�RYHUORDG ����� ��

�� ,QYDVLRQ�RI�SHUVRQDO�SULYDF\�WLPH ����� ��

�� 1XPEQHVV ����� ��

�� )HHOLQJV�RI�EHLQJ�RYHUZKHOPHG�ZLWK�WDVNV ����� ��

�� -RE�GLVWUDFWLRQV ����� ��

�� 0DNLQJ�SURIHVVLRQDOV�UHGXQGDQW ����� ��

�� :HDN�JULS ����� ��

�� 5HGXFLQJ�SURIHVVLRQDOV�,QWHUSHUVRQDO�VNLOOV ����� ��

�� $Q[LHW\� ����� ��

�� 7HQGHQF\�WR�GURS�WKLQJV ����� ��

�� )HHOLQJV�RI�MRE�XQFHUWDLQW\� ����� ��

�� (URGLQJ�SURSHU�FRPPXQLFDWLRQ�VNLOOV ����� ��

�� )UXVWUDWLRQ ����� ��

�� 'LVVDWLVIDFWLRQ�ZLWK�MRE ����� ��

6RXUFH� 5HVHDUFKHU¶V�ILHOG�VXUYH\��������

,17(59,(:�$1$/<6,6
$FFRUGLQJ� WR� DOO� WKH� LQWHUYLHZHG� UHVSRQGHQWV� �346� ��
����� WKH� LQWURGXFWLRQ� RI� ,&7� LQWR WKH� FRQVWUXFWLRQ� DQG�
SURIHVVLRQ� LV� D� ZHOFRPHG� GHYHORSPHQW�� SDUDPRXQW� WR�
WKH� VXVWHQDQFH� DQG� JURZWK� RI� WKH� SURIHVVLRQ��
6SHFLILFDOO\� 346���� LWHUDWHG� WKDW� ,&7� LV� D� JRRG�
LQQRYDWLRQ� WR� WKH� SURIHVVLRQ�� PDNHV� WKH� ZRUN�
SURIHVVLRQDO�� DQG� EULQJV� RXW� WKH� EHVW�� 346���
SDUWLFXODUO\� UHLQIRUFHG� WKDW� ,&7� LV� WKH� OLIHEORRG� RI� DQ\�
SULYDWH�4XDQWLW\�6XUYH\LQJ�ILUP��³2QH�RI�WKH�EHVW�WKLQJV�
WKDW�KDYH�KDSSHQHG�WR�WKH�SURIHVVLRQ´�VD\V�346��

3RVLWLYH�EHQHILWV�RI�,&7�LQ�WKH�SURIHVVLRQ

$OO� WKH� LQWHUYLHZHG� UHVSRQGHQWV� UHSRUWHG� WKDW� ,&7 KDV�
LQFUHDVHG�WKH�VSHHG�RI�GRLQJ�ZRUNV��WKHUHE\�VDYLQJ�WLPH�
DQG�FRVWV�DQG�PDNLQJ�ZRUN�HDVLHU��346���SDUWLFXODUO\�LV�
RI� RSLQLRQ� WKDW� ,&7� UHGXFHV� HUURUV�� PDNHV� NQRZOHGJH�
VKDULQJ� IDVWHU�� 346��� DOVR� RSLQHG� WKDW� LW� UHGXFHV�
FRUUXSWLRQ� ZKLOH� PDNLQJ� ZRUN� DSSHDU� QHDW�� 346���
VWDWHG� WKDW� LW� JLYHV� TXLFN� DQDO\VLV� WR� WUHQGLQJ� LVVXHV� LQ�
WKH� FRQVWUXFWLRQ� LQGXVWU\�� 346���� UHSRUWHG� WKDW� LW�
FUHDWHV� DQ� HDV\� DFFHVV� WR� FRQWUDFWRUV� DQG� FRQVXOWDQWV��
ZKLOH�UHGXFLQJ�SDSHU�ZDVWDJHV��

([SHULHQFHG�QHJDWLYH�HIIHFWV�RI�,&7�LQ�WKH�SURIHVVLRQ

$OO�RI�WKH�LQWHUYLHZHG�UHVSRQGHQWV�ZLWK�WKH�H[FHSWLRQ�RI�
346��� DWWHVWHG� WR� H[SHULHQFLQJ� DQG� REVHUYLQJ� QHJDWLYH�
HIIHFWV�RI�,&7��346���VWDWHV�ERG\�SDLQV��MRE�GLVWUDFWLRQ��
KHDGDFKHV�� DQG� IHHOLQJV� RI� EHHQ� RYHUZKHOPHG� IURP�
ZRUN�RYHUORDGV��346���VD\V�³�2XU�SURIHVVLRQ�GHDOV�ZLWK�
ORWV�RI�FRQILGHQWLDOLW\�DQG�VHFUHF\��WKH�XVH�RI�,&7�LQ�WKH�



�VW ,QWHUQDWLRQDO�&LYLO�(QJLQHHULQJ�&RQIHUHQFH��,&(& �����
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SURIHVVLRQ�KDV�PDGH�NHHSLQJ�VHFUHWV�GLIILFXOW��HYHQ�ZKHQ�
WKH� ILOHV� DUH� GHOHWHG�� VRPHRQH�ZLWK� WKH� � NQRZ�KRZ� FDQ�
VWLOO� UHWULHYH� LW´� WKLV� DOLJQ� ZLWK� ZKDW� 346��¶V�
REVHUYDWLRQ�� � 346��� FRPSODLQHG� RI� WKH� \RXQJHU� RU�
LQH[SHULHQFHG�TXDQWLW\�VXUYH\RUV�EHHQ�SURQH�WR�PLVWDNHV�
³&RPSXWHU� FDQQRW� GR� HYHU\WKLQJ�� WKHUH� DUH� VRPH�
VSHFLILF�DUHDV�VRIWZDUH�FDQQRW�KDQGOH��\RXQJHU�TXDQWLW\�
VXUYH\RUV�GRQ¶W�NQRZ�WKLV��DQG�DUH�TXLFN� WR�EHOLHYH� WKH�
FRPSXWHU LV�WKH�DQVZHU�WR�HYHU\WKLQJ´�346���QRWHG�WKDW�
VRPH� RI� WKHVH� VRIWZDUH� DUH� QRW� XVHU� IULHQGO\�� WKH�
LOOLWHUDF\� OHYHO� LV� ORZ� DPRQJ� SURIHVVLRQDOV�� JHWWLQJ�
WUDLQHUV�WR�WUDLQ�LV�KDUG�DQG�H[SHQVLYH�346���DOVR�VWDWHG�
WKH�VDPH�SUREOHP�RI�JHWWLQJ�H[SHUWV�WR�WUDLQ�WKH \RXQJHU�
TXDQWLW\� VXUYH\RUV�� 346��� FRPSODLQHG� RI� WKH� SDLQ� RI�
ORVLQJ�LPSRUWDQW� ILOHV�GXH�WR�V\VWHP�EUHDN�GRZQ�GXH�WR�
YLUXV� DWWDFN�� ³WKHUH�ZDV� D� WLPH�P\� V\VWHP�GLGQ¶W�ZRUN��
DOO� P\� ILOHV�� ELOOV� RI� TXDQWLWLHV� ZHUH� ORVW�� WLOO� GDWH� ,�
KDYHQ¶W�EHHQ�DEOH� WR�JHW�VRPH�EDFN�� LW¶V�UHDOO\�SDLQIXO´�
IXUWKHUPRUH� LW� ZDV� REVHUYHG� WKDW� WKH� ZRUNORDG� LV�
LQFUHDVLQJ�� EXON\� MREV� DUH� H[SHFWHG� WR� EH� GRQH� IDVWHU�
ZKLOH�DOVR�UHQGHULQJ�VRPH�ZRUNHU�MREOHVV�³:KDW�XVHG�WR�
WDNH���ZRUNHUV�WR�GR��LV�QRZ�EHHQ�GRQH�E\���SHUVRQ��WKH�
UHVW�MXVW�VLW DQG�ORRN´��346���EHUDWHG�WKH�ODFN�RI�WUDLQLQJ�
DIIHFWLQJ� WKH� RXWSXW� RI�ZRUNHUV� XVLQJ� ,&7�� DOVR� DGGLQJ�
WKH� FRVW� LPSOLFDWLRQV� RI� DFTXLULQJ� DQG� WUDLQ� LV�
EXUGHQVRPH�� 346���� VWDWHG� WKH� SUREOHP� RI� GRFXPHQWV�
IDLOLQJ� WR� RSHQ� DQG� WKH� SDLQ� RI� UH� VWDUWLQJ� WKH� ZKROH�
ZRUN�RYHU�DJDLQ��DOVR�DGGLQJ�WKH�VHFXULW\�ULVN�RI�KDFNLQJ�
WKH�GRFXPHQWV��

��������&21&/86,21�
7KH�UHVHDUFK�H[DPLQHG� WKH� LPSDFWV�RI� ,&7�RQ�4XDQWLW\�
6XUYH\RUV��7KH�VSHFLILF�REMHFWLYHV�LQFOXGHG��WR�H[DPLQH�
WKH� LPSDFWV�� SRVLWLYH� DQG� QHJDWLYH� 7KH� UHVHDUFK�
FRQFOXGHV� WKDW� VSHHG\� H[FKDQJH� RI� LQIRUPDWLRQ��
SURYLGLQJ�DQ�HDV\�DFFHVV�WR�QHHGHG�GDWD��IDVWHU�UHVSRQVH�
WR� FOLHQWV� HQTXLUHV�� LQFUHDVH� SURGXFWLYLW\� WKURXJK�
DXWRPDWHG� TXDQWLWLHV� DQG� FRVW� FDOFXODWLRQV� DQG�
LPSURYLQJ�MRE�SUHVHQWDWLRQ�DUH�WKH�PDMRU�EHQHILWV�RI�,&7�
WR�D�4XDQWLW\�ZKLOH�H\H�VWUDLQ��QHFN�SDLQ��ZDWHU\�DQG�GU\�
H\HV�� EOXUUHG� YLVLRQ� DQG� KHDGDFKH� %RG\� SDLQV�� MRE�
GLVWUDFWLRQ�� KHDGDFKHV�� DQG� IHHOLQJV� RI� EHHQ�
RYHUZKHOPHG�IURP�ZRUN�RYHUORDGV��WKH�WKUHDW�WR�SURMHFW�
FRQILGHQWLDOLW\�� PLVWDNHV� E\� WKH� \RXQJHU� RU�
LQH[SHULHQFHG� TXDQWLW\� VXUYH\RUV�� VRIWZDUH� QRW� XVHU�
IULHQGO\�� WKH� LOOLWHUDF\� OHYHO� DPRQJ� SURIHVVLRQDOV�� WKH�
SDLQ�RI�ORVLQJ�LPSRUWDQW�ILOHV�GXH�WR�V\VWHP�EUHDN�GRZQ�
GXH�WR�YLUXV�DWWDFN��LQFUHDVH�LQ�ZRUNORDG��EXON\�MREV�DUH�
H[SHFWHG� WR� EH� GRQH� IDVWHU� ZKLOH� DOVR� UHQGHULQJ� VRPH�
ZRUNHU� MREOHVV�� QRW� IRUJHWWLQJ� WR� DGG� WKH� FRVW�
LPSOLFDWLRQV� RI� DFTXLULQJ� DQG� WUDLQ� LV� EXUGHQVRPH� DUH�
WKH�QHJDWLYH�HIIHFWV�H[SHULHQFHG�

�������5(&200(1'$7,216�

L� 4XDQWLW\� VXUYH\RUV� DUH� WR� HQGHDYRU� WR� WUDLQ�
WKHPVHOYHV� DQG� OHDUQ� UHOHYDQW� VRIWZDUH� WRROV�
UHODWHG�WR�WKH�SUDFWLFH��

LL� 7KH� \RXQJHU� SURIHVVLRQDOV� DUH� WR� EH� YDVW� LQ�
UHOHYDQW�DOO� ,&7�WRROV�DQG� WR�DOVR�NQRZ�DOO� WKH�
VRIWZDUH�� SDUWLFXODUO\��PRUH� UHVHDUFK�ZRUN�KDV�
WR EH�GRQH�

LLL� $OO� TXDQWLW\� VXUYH\RUV� VKRXOG� EH� XS� WR� GDWH�
ZLWK�WKH�QHZ�WHFKQRORJLHV��

LY� 7KH� &RVW� RI� ,&7� HTXLSPHQW� SURFXUHPHQW�
VKRXOG� EH� UHGXFHG� DQG� VXEVLGL]HG� E\� WKH�
FRPSDQ\��JRYHUQPHQW�DQG�WKH�LQVWLWXWH��

Y� 7UDLQLQJV�DQG� UHWUDLQLQJ�VKRXOG�EH�HQFRXUDJHG�
E\� WKH� SURIHVVLRQDO� LQVWLWXWLRQ� DQG�
RUJDQL]DWLRQV��

YL� $� FHQWUDO� EDFNXS� DQG� GDWDEDVH� VKRXOG� EH�
FUHDWHG� �DQG�PDLQWDLQHG� WR�HQVXUH�GDWD�DUH�QRW�
ORVW�GXH�WR�YLUXV�DWWDFNV�RU�V\VWHP�EUHDNGRZQ

YLL� $GHTXDWH�SRZHU�VXSSO\�VKRXOG�EH�SURYLGHG�E\�
WKH� PDQDJHPHQW� DQG� WKH� JRYHUQPHQW� DV� PRVW�
,&7�WRROV�GHSHQG�RQ�SRZHU

YLLL� 2UJDQL]DWLRQV�� ILUPV�� DQG� JRYHUQPHQW� VKRXOG�
WHDFK�HUJRQRPLFV��WKH�SURSHU�DQG�KHDOWK�ZD\�WR�
XVH� FRPSXWHUV�� WR� HPSOR\HHV� LQ� RUGHU� WR� VDIH�
JXDUG� WKH� KHDOWK� RI� WKH� HPSOR\HHV� ZKR� XVH�
WKHVH�WRROV�

L[� 2ULJLQDO� DQG� XSGDWHG� VRIWZDUHV� VKRXOG� EH�
LQVWDOOHG�WR�HQVXUH�VPRRWK�ZRUN

5HFRPPHQGDWLRQV� WR� WKH� 46� 3URIHVVLRQDO� %RGLHV�
�1,46�DQG�465%1�
7KH� 1LJHULDQ� ,QVWLWXWH� RI� 4XDQWLW\� VXUYH\RUV� �1,46�
1DWLRQDO� ERGLHV� �465%1�DQG�1,46�� VKRXOG� FKDPSLRQ�
WKH�FDPSDLJQ�IRU�SODQQLQJ��UHJXODWLQJ�DQG�LPSOHPHQWLQJ�
D�ZRUOG�FODVV�VWDQGDUG�HGXFDWLRQDO�IUDPHZRUN�LQFOXGLQJ�
HIIHFWLYH� WHDFKLQJ� VWUDWHJLHV� VXFK� DV� VRIWZDUHV�
NQRZOHGJH��DGHTXDWH�WHDFKLQJ�DQG�OHDUQLQJ�IDFLOLWLHV�IRU�
RXWVWDQGLQJ� SHUIRUPDQFH� DQG� UHOHYDQFH� LQ� WKH�
FRQVWUXFWLRQ�LQGXVWU\�DQG�WKH�ZRUOG�DW�ODUJH��
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5()(5(1&(6
$GLVHVK�� $�� �������� 0XVFXORVNHOHWDO� 'LVRUGHUV�� 5HWULHYHG� IURP�

KWWS���ZZZ�LOR�RUJ�ZFPVS��JURXSV�SXEOLF����HGBSURWHFW����
SURWUDY����
VDIHZRUN�GRFXPHQWV�SUHVHQWDWLRQ�ZFPVB�������SGI�

$JRJR��'���	�+HVV��7�-����������7HFKQRVWUHVV�DQG�7HFKQRORJ\�LQGXFHG�
VWDWH� DQ[LHW\�� 6FDOH� GHYHORSPHQW� DQG� LPSOLFDWLRQV�� 7KLUW\�
6L[WK� ,QWHUQDWLRQDO� &RQIHUHQFH� RQ� ,QIRUPDWLRQ� 6\VWHPV�� ��
���� )RUW� :RUWK�� 7H[DV�� 5HWULHYHG� LQ��
KWWSV���DJRJRGDYLG�FRP�ZS�
FRQWHQ�XSORDDGV���������$JRJR�DQG�+HVV�,&,6������
6XEPLW�SGI

$KXMD��9����������,7�(QKDQFHG�&RPPXQLFDWLRQ�3URWRFROV�IRU�%XLOGLQJ�
3URMHFW� 0DQDJHPHQW� E\� 6PDOO� DQG�0HGLXP� (QWHUSULVHV� LQ�
WKH�,QGLDQ�&RQVWUXFWLRQ�,QGXVWU\��$�3+'�WKHVLV�VXEPLWWHG�WR�
4XHHQVODQG�8QLYHUVLW\�RI�7HFKQRORJ\��

$NLQELQX�� 7�5�� 	� 0DVKDOOD�� <�-�� �������� ,PSDFW� RI� FRPSXWHU�
WHFKQRORJ\� RQ� KHDOWK�� &RPSXWHU� 9LVLRQ� 6\QGURPH� �&96���
$FDGHPLF�-RXUQDOV������������

$NLQQDJEH�� )�3�� 	� $GHODNXQ�� 2�-�� �������� $VVHVVPHQW� RI� 5LVNV�
$VVRFLDWHG� ZLWK� WKH� 8VDJH� RI� 4XDQWLW\� 6XUYH\LQJ�
6RIWZDUHV� LQ�1LJHULD��7KH�&DVH�/DJRV�6WDWH��$VLDQ�2QOLQH�
-RXUQDO��������������

$PHULFDQ� 6RFLHW\� IRU� 6XUJHU\� RI� WKH� +DQG�� �������� 5HWULHYHG� IURP�
KWWSV���ZZZ�DVVK�RUJ�/LQN&OLFN�DVS["ILOHWLFNHW �7R4PH�U
WBN��'	SRUWDOLG ��

%RZHU�� -�'�� �������� ,&7V�� 9LGHRFRQIHUHQFLQJ� DQG� WKH� FRQVWUXFWLRQ�
LQGXVWU\�� RSSRUWXQLW\� RU� WKUHDW"�� &RQVWUXFWLRQ� ,QQRYDWLRQ�
�����������������

%UHZHU�� *�� 	� *DMHQGUDQ�� 7�� �������� (PHUJLQJ� ,&7� 7UHQGV� LQ�
&RQVWUXFWLRQ�3URMHFWV�7HDPV���'HOSKL�6XUYH\��,7FRQ�����

%UL]JD��'���3HNV��/��	�%HUWDLWLV�� ,�� ��������&RPSXWHU�8VH� ,PSDFWV�RQ�
6WXGHQWV¶�+HDOWK�LQ�WKH�&RQWH[W�RI�(FRORJLFDO�$SSURDFK�WR�
2FFXSDWLRQDO�6DIHW\��(QJLQHHULQJ�IRU�5XUDO�'HYHORSPHQW��

%XFKHU��(���)LHVHOHU��&��	�6XSKDQ��$����������7KH�6WUHVV�3RWHQWLDO�RI�
6RFLDO� 0HGLD� LQ� WKH� :RUNSODFH�� ,QIRUPDWLRQ��
&RPPXQLFDWLRQ�	�6RFLHW\�������������������
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