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7KH�DLP�RI� WKLV� UHVHDUFK�ZDV� WR� LQYHVWLJDWH� WKH� LPSOHPHQWDWLRQ�SUDFWLFHV�DQG�DSSOLFDWLRQ�RI�

%,0�WHFKQRORJ\�E\�FRQVWUXFWLRQ�RUJDQLVDWLRQV� WKURXJK�WKH�SURMHFW�SKDVHV�IURP�LQFHSWLRQ� WR�

RSHUDWLRQDO�XVH�LQ�WKH�8QLWHG�.LQJGRP��7KH�DLP�DQG�REMHFWLYHV�RI� WKH�VWXG\�ZHUH�DFKLHYHG�

XVLQJ� TXDOLWDWLYH� PHWKRGRORJ\�� 6HPL�VWUXFWXUHG� LQWHUYLHZ� ZDV� XVHG� IRU� FROOHFWLQJ� GDWD��

6HFRQGDU\�VRXUFH�RI�GDWD�FROOHFWLRQ�LQFOXGHG�D�FRPSUHKHQVLYH�OLWHUDWXUH�UHYLHZ�RQ�SDVW�DQG�

FXUUHQW�ZRUN�RQ�%,0�LPSOHPHQWDWLRQ�DQG�DSSOLFDWLRQ�DFURVV�WKH�SURMHFW�OLIHF\FOH��7R�DFKLHYH�

WKH� RYHUDOO� DLP� IXOO\�� D� JHQHULF� 3URFHVV� 0DS� ZDV� GHHPHG� EHVW� WR� LOOXVWUDWH� WKH� %,0�

LPSOHPHQWDWLRQ�SUDFWLFHV�RI�FRQVWUXFWLRQ�RUJDQLVDWLRQV�WKURXJK�WKH�SURMHFW�SKDVHV�LQ�WKH�8.��

7KH�%,0�IXQFWLRQV�RU�VXE�SURFHVVHV�DW�HDFK�SURMHFW�SKDVHV�RI�WKH�FRQVWUXFWLRQ�SURFHVV�ZHUH�

KLJKOLJKWHG� IURP� WKH� LQWHUYLHZV�� 7KHQ� WKH� JHQHULF� SURFHVV�PDS� DERYH� OLQNLQJ� DOO� WKH� %,0�

DFWLYLWLHV� LQ� WKH� SURMHFW�ZDV�GHYHORSHG��7KH� LQIRUPDWLRQ�RXWSXWV� DW� WKH� HQG�RI� HDFK�SURMHFW�

VWDJH� ZHUH� LOOXVWUDWHG� LQ� WKH� 3URFHVV� 0DS�� 7KH� LQIRUPDWLRQ� LQSXWV� IHHGLQJ� LQWR� WKH� %,0�

IXQFWLRQV�DW�WKH�SURMHFW�SKDVHV�ZHUH�DOVR�H[DPLQHG�IURP�WKH�LQWHUYLHZV�DQG�LOOXVWUDWHG�LQ�WKH�

SURFHVV�PDS�� 7KH� LQIRUPDWLRQ� LQSXWV� IHHGLQJ� LQWR� WKH�%,0� IXQFWLRQV� DW� WKH� SURMHFW� SKDVHV�

ZHUH�DOVR�H[DPLQHG�IURP�WKH�LQWHUYLHZV�DQG�LOOXVWUDWHG�LQ�WKH�3URFHVV�0DS�

.H\ZRUGV��%XLOGLQJ�,QIRUPDWLRQ�0RGHOOLQJ��%,0���%,0�,PSOHPHQWDWLRQ�3UDFWLFHV��%,0�

,PSOHPHQWDWLRQ�3URFHVV�0DS��8.�$(&�,QGXVWU\�������5,%$�3ODQ�RI�:RUN�
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5HVHDUFK� KDV� VKRZQ� WKDW� WKH� FRQVWUXFWLRQ� LQGXVWU\� LV� D� FRPSOH[� DQG� G\QDPLF� RQH�� KHQFH��

PDNLQJ�FRQVWUXFWLRQ�SURMHFWV�RQH�RI�WKH�PRVW�FRPSOH[�HQGHDYRXUV�WKHUH�LV��7KH�FRPSOH[LW\�RI�

SURMHFWV� LQ� WKH� LQGXVWU\� LV� LQFUHDVLQJ� UDSLGO\� DQG� LV� VHHQ� DV� D� PDMRU� IDLOXUH� IDFWRU� LQ�

FRQVWUXFWLRQ� LQ� FRQVWUXFWLRQ� SURMHFW� PDQDJHPHQW�� 7KLV� LV� GXH� WR� WKH� FRQVWUXFWLRQ� LQGXVWU\�

EHLQJ� UHJDUGHG� DV� D� ³ORRVHO\�FRXSOHG� V\VWHP´� RU� IUDJPHQWHG� LQGXVWU\�� 5HVHDUFK� KDV� DOVR�

VKRZQ�WKDW�WKH�LQGXVWU\�KDV�EHHQ�VORZ�LQ�DGRSWLQJ�PDQDJHPHQW�WHFKQLTXHV�DQG�WHFKQRORJLFDO�

LQQRYDWLRQV�WKDW�KDYH�HQKDQFHG�SURGXFWLYLW\�DQG�SHUIRUPDQFH�LQ�RWKHU�LQGXVWULHV��7KHVH�QHZ�

HOHFWURQLF�FRPPHUFH�DSSOLFDWLRQV�RU�%XVLQHVV�3URFHVV�5H�HQJLQHHULQJ��%35��PRGHOV�VXFK�DV�

&$/,%(5� �XVHG� IRU� PHDVXULQJ� RQVLWH� SHUIRUPDQFH��� 9DOXH� 0DQDJHPHQW�� %HQFKPDUNLQJ��

/HDQ�7KLQNLQJ��-XVW�,Q�7LPH��&RQFXUUHQW�(QJLQHHULQJ��&RVW�5HGXFWLRQ�,QLWLDWLYH�IRU�WKH�1HZ�

(UD� �&5,1(��� 6WDQGDUGLVHG� 3URFHVV� ,PSURYHPHQW� IRU� &RQVWUXFWLRQ� (QWHUSULVHV� �63,&(���

7RWDO�4XDOLW\�0DQDJHPHQW��6WUDWHJLF�3URMHFW�0DQDJHPHQW��3ODQQLQJ�DSSOLFDWLRQV�WRROV��VXFK�

DV�0LFURVRIW� 3URMHFW�� 3ULPDYHUD��5,%$�3ODQ� RI�:RUN��%ULWLVK�3URSHUW\�)HGHUDWLRQ�0DQXDO��

*HQHULF�'HVLJQ�DQG�&RQVWUXFWLRQ�3URFHVV�3URWRFRO��%XLOGLQJ�,QIRUPDWLRQ�0RGHOOLQJ��%,0���

HWF���SURGXFH�µVWUDWHJLF��RSHUDWLRQDO��DQG�RSSRUWXQLW\�EHQHILWV�WR�LWV�XVHUV�LQ�WKH�FRQVWUXFWLRQ�

VXSSO\�FKDLQ¶��DV�LW�FDQ�RYHUFRPH�PRVW�RI�WKH�FXUUHQW�FKDOOHQJHV�WKDW�UHGXFHV�WKH�FDSDFLW\�IRU�

HIIHFWLYH�PDQDJHPHQW� RI� WKH� FRQVWUXFWLRQ�SURFHVVHV��$FFRUGLQJ� WR�$NLQWR\H��*RXOGLQJ� DQG�

=DZGLH���������FRQVWUXFWLRQ�SUDFWLWLRQHUV�DGYRFDWH�WKDW� WKH�%XLOGLQJ�,QIRUPDWLRQ�0RGHOOLQJ�

�%,0��FDQ�EH�XVHG� WR�HDVH� WKH�FRPSOH[LW\�RI� WKH�SDUWQHULQJ�RU�FROODERUDWLYH�SURFHVV� LQ� WKH�

GHOLYHU\� RI� D� SURMHFW�� 7KLV� FDQ� EH� DFKLHYHG� E\� DGRSWLQJ� WKH� %,0� WHFKQRORJ\� RU� EXVLQHVV�

SURFHVV�DSSOLFDWLRQ�DV�D�FROODERUDWLYH�SODWIRUP�WR�³EULGJH�WKH�LQIRUPDWLRQ�ORVV�DVVRFLDWHG�ZLWK�

KDQGOLQJ�D�SURMHFW�IURP�WKH�GHVLJQ�WHDP��WR�WKH�FRQVWUXFWLRQ�WHDP��DQG�WKH�EXLOGLQJ�RZQHU´��

VXFK� WKDW� HDFK� JURXS� FRQWULEXWHV� DQG� UHIHUV� EDFN� WR� LQIRUPDWLRQ� GHYHORSHG� GXULQJ� WKH�

OLIHF\FOH�RI�D�SURMHFW��
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7KH� 5,%$� 3ODQ� RI� :RUN� DSSHDUV� WR� EH� WKH� PRVW� ZLGHO\� XVHG� 3ODQ� RI� :RUN� LQ� WKH� 8.��

DOWKRXJK��WKH�8.�*RYHUQPHQW¶V�3$6������DQG�WKH�&,&¶V�'LJLWDO�3ODQ�RI�:RUN�DUH�DOVR�YHU\�

PXFK�LQ�XVH�LQ�WKH�$(&�LQGXVWU\��7KH�5,%$�2XWOLQH�3ODQ�RI�:RUN�SXEOLVKHG�LQ������LV�RQO\�

DSSOLFDEOH�WR�WKH�'%%�SURFXUHPHQW�URXWH�

��� 7KH������5,%$�3ODQ�RI�:RUN�

7KH� QHZ� 5,%$� 2XWOLQH� 3ODQ� RI� :RUN�� SXEOLVKHG� LQ� ����� LQFRUSRUDWHV� WKH� SULQFLSOHV� RI�

VXVWDLQDELOLW\�� SURYLGHV� WKH� SODWIRUP� WR� VXSSRUW� DQG� IDFLOLWDWH� WKH� %,0� SURFHVVHV� DQG�

WHFKQRORJ\�� HQKDQFHV� HIIHFWLYH� FROODERUDWLRQ� DPRQJVW� SURMHFW� SDUWLFLSDQWV�� SURYLGHV� D�

WHPSODWH�IRU�WKH�DGRSWLRQ�RI�DOO�IRUPV�RI�SURFXUHPHQW�URXWHV��'%%��'%��&0#5��,3'��HWF����

DQG� JLYHV� URRP� IRU� DGMXVWPHQWV� LQ� WKH� WLPLQJ� DQG� DSSOLFDWLRQ� RI� PXQLFLSDO� SODQQLQJ�

SURFHGXUHV��5,%$��������

$FFRUGLQJ� WR�6LQFODLU� DQG�(\QRQ� �������� WKH�5,%$�3ODQ� RI�:RUN� LV� WKH�PRVW�ZLGHO\� XVHG�

3ODQ�RI�:RUN�RU�&RQVWUXFWLRQ�3URFHVV�0RGHO�LQ�WKH�8.��7KH�8.�*RYHUQPHQW�&RQVWUXFWLRQ�

6WUDWHJ\�GRFXPHQW�SXEOLVKHG�LQ������ZDV�DQ�LPSHWXV�IRU�WKH�HYROXWLRQ�RI�WKH�5,%$�3ODQ�RI�

:RUN��7KLV�HYROXWLRQ�ZDV�PDGH�SRVVLEOH�E\�WKH�MRLQW�DFWLRQ�RI�5,%$�DQG�WKH�&,&¶V�%,0�WDVN�

JURXS�� ZKLFK� JDYH� ULVH� WR� XQLILHG� SURMHFW� VWDJHV� V\QRQ\PRXV� ZLWK� WKH� 3$6� ����� DQG� WKH�

&,&¶V�GLJLWDO�3ODQ�RI�:RUN�

2QH� RI� WKH� VZHHSLQJ� FKDQJHV� WKH�5,%$�3ODQ� RI�:RUN� ����� EURXJKW� LV� WKH� SDUDGLJP� VKLIW�

IURP� GHVLJQ� WHDP� IXQFWLRQV� WR� SURMHFW� WHDP� IXQFWLRQV� WKDW� LQFRUSRUDWHV� WKH� &OLHQW�� WKH�

FRQVWUXFWLRQ� WHDP� DQG� WKH� GHVLJQ� WHDP� �6LQFODLU� DQG� (\QRQ�� ������� ,Q� OLQH� ZLWK� WKH� 8.�

*RYHUQPHQW�6WUDWHJ\�� WKH�5,%$�3ODQ�RI�:RUN� VXSSRUWV� WKH� H[FKDQJH�RI� LQIRUPDWLRQ�DW� WKH�

HQG�RI�HDFK�VWDJH��QRWLQJ�WKDW�WKH�GHOLYHUDEOH�DW�WKH�SURMHFW�VWDJHV�ZLOO�EH��'�PRGHOV�IRU�WKH�

SXUSRVH� RI� WRZQ� SODQQLQJ� DSSOLFDWLRQ�� &OLHQW� DSSURYDO�� RU� IRU� D� &RQWUDFWRU� WR� EHJLQ�

FRQVWUXFWLRQ�ZRUN�



7KH�QHZ�5,%$�3ODQ�RI�:RUN�VHWV�RXW�WR�FRQVWLWXWH�D�FROODERUDWLYH�SURMHFW�WHDP�E\�GHFLGLQJ�

IURP� WKH� RXWVHW� VWDNHKROGHUV¶� UHVSRQVLELOLWLHV� GXULQJ� WKH� SURMHFW� OLIHF\FOH�� 7KH� 3URMHFW�

0DQDJHU� HQGHDYRXUV� WR� PDNH� VXUH� WKDW� WKH� ULJKW� LQIRUPDWLRQ� LV� FRQYH\HG� WR� WKH� ULJKW�

SDUWLFLSDQW� DW� WKH� ULJKW� WLPH�� LQYROYLQJ� DOO� VWDNHKROGHUV� DQG� HQVXULQJ� WKDW� WKH� SURMHFW�

REMHFWLYHV�RI�WLPH��FRVW��TXDOLW\��DQG�VXVWDLQDELOLW\�DUH�DFKLHYHG��6LQFODLU�DQG�(\QRQ��������

7KH�RYHUDOO�SURFHVV�IORZ�RI�WKH�5,%$�3ODQ�RI�:RUN��OLNH�WKH�&,&�'LJLWDO�3ODQ�RI�:RUN��DQG�

WKH�3$6������±�3DUW���3ODQ�RI�:RUN� LV��35(3$5(Æ�'(6,*1�Æ� �&216758&7Æ�86(��

ZKLFK�LV�EURNHQ�GRZQ�LQWR���SURMHFW�VWDJHV��5,%$��������

6WDJH���±� WKH�6WUDWHJLF�'HILQLWLRQ�VWDJH�� LQYROYHV�LGHQWLI\LQJ�WKH�&OLHQW¶V�EXVLQHVV�FDVH�DQG�

VWUDWHJLF�EULHI��WRJHWKHU�ZLWK�RWKHU�SURMHFW�UHTXLUHPHQWV��

6WDJH� �� ±� WKH� 3UHSDUDWLRQ� DQG�%ULHI� VWDJH�� LQYROYHV� GHYHORSLQJ�3URMHFW�2EMHFWLYHV�� 3URMHFW�

2XWFRPHV��3URMHFW�%XGJHW��)HDVLELOLW\�6WXGLHV�DQG�UHYLHZ�6LWH�,QIRUPDWLRQ��

6WDJH� �� ±� WKH� &RQFHSW� 'HVLJQ� VWDJH�� LQYROYHV� 2XWOLQH� 3URSRVDOV�� 2XWOLQH� 6SHFLILFDWLRQV��

3UHOLPLQDU\�&RVW�,QIRUPDWLRQ��WKH�)LQDO�3URMHFW�%ULHI�LV�LVVXHG�DW�WKLV�VWDJH�

6WDJH� �� ±� WKH� 'HYHORSHG� 'HVLJQ� VWDJH�� LQYROYHV� SUHSDULQJ� WKH� 'HYHORSHG� 'HVLJQ� ZLWK�

FRPSOHWHG�SURSRVDOV�IRU�WKH�VWUXFWXUDO�GHVLJQ��EXLOGLQJ�VHUYLFHV��&RVW�,QIRUPDWLRQ�DQG�3URMHFW�

6WUDWHJLHV��

6WDJH���±� WKH�7HFKQLFDO�'HVLJQ�VWDJH�� LQYROYHV�SUHSDULQJ� WKH�7HFKQLFDO�'HVLJQ� LQ� OLQH�ZLWK�

'HVLJQ� 5HVSRQVLELOLW\� 0DWUL[� DQG� 3URMHFW� 6WUDWHJLHV� WR� LQFRUSRUDWH� DOO� DUFKLWHFWXUDO��

VWUXFWXUDO��EXLOGLQJ�VHUYLFHV�LQIRUPDWLRQ��6XEFRQWUDFWRU�GHVLJQ�DQG�VSHFLILFDWLRQV��

6WDJH���±�WKH�&RQVWUXFWLRQ�VWDJH��HQWDLOV�RIIVLWH�SURGXFWLRQ�DQG�RQVLWH�FRQVWUXFWLRQ�LQ�WDQGHP�

ZLWK�WKH�3URJUDPPH�RI�:RUNV�DQG�UHVROXWLRQ�RI�TXHULHV�DV�WKH\�FURS�XS�RQ�VLWH��

6WDJH���±�WKH�+DQGRYHU�DQG�&ORVH�2XW�VWDJH��HQWDLOV�WKH�KDQGRYHU�RI�WKH�SURMHFW�IDFLOLW\��DQG�

WHUPLQDWLRQ� RI� WKH� EXLOGLQJ� FRQWUDFW�� 7KLV� FORVHRXW� LQYROYHV� GHIHFW� LQVSHFWLRQ� DV� WKH\� DUH�

UHIXUELVKHG�



��� %XLOGLQJ�,QIRUPDWLRQ�0RGHOOLQJ��%,0�

0LHWWLQHQ� DQG� 3DDYROD� ������� QRWHG� WKDW� WKHUH� LV� QR� VLQJO\� VDWLVIDFWRU\� GHILQLWLRQ� RI� ZKDW�

%,0� LV�� LQVWHDG� WKHUH� LV� D�QHHG� WR�DQDO\VH� LW� DV�D�³PXOWL�GLPHQVLRQDO��KLVWRULFDOO\�HYROYLQJ��

FRPSOH[� SKHQRPHQRQ�´�0LHWWLQHQ� DQG� 3DDYROD� DIILUPHG� WKDW� WKH� YDULRXV� GHILQLWLRQV� LQ� WKH�

OLWHUDWXUH�FRQWDLQ�DQG�UHSOLFDWH�WKH�IROORZLQJ�HOHPHQWV�

� $OO� UHOHYDQW� LQIRUPDWLRQ� UHJDUGLQJ� WKH� GHVLJQ� DQG� FRQVWUXFWLRQ� RI� D� IDFLOLW\� DUH�

LQFOXGHG�LQ�D�VLQJOH�PRGHO�RU�LV�DFFHVVLEOH�ZLWK�%,0�WRROV��YLD�FRPPRQ�GDWDEDVH�V\VWHP�

� 7KH� LQWHURSHUDELOLW\� RI� GDWD�VKDULQJ� �HQDEOHG� ZLWK� RSHQ� VWDQGDUGV� OLNH� ,QGXVWU\�

)RXQGDWLRQ�&ODVVHV���,)&��EHWZHHQ�VHYHUDO�%,0�GHVLJQ�WRROV�IDFLOLWLHV�EHWWHU�LQWHJUDWHG�ZD\V�

RI�FROODERUDWLQJ�RQ�D�SURMHFW�

%,0�LV�XVXDOO\�XWLOLVHG�DQG�PDLQWDLQHG� WKURXJKRXW� WKH� OLIH�VSDQ�RI�D�SURMHFW� IURP�LQFHSWLRQ�

WKURXJK�FRQVWUXFWLRQ�WR�GHFRQVWUXFWLRQ�GHFRPPLVVLRQLQJ�

� %,0�LQFUHDVHV�DSSUHFLDEO\�WKH�HIIHFWLYHQHVV��HIILFLHQF\�DQG�RYHUDOO�SURGXFWLYLW\�RI�WKH�

$(&�LQGXVWU\�

0LHWWLQHQ� DQG� 3DDYROD� ������� GHILQHG� %,0� DV� ³D� GLJLWDO� UHSUHVHQWDWLRQ� RI� D� EXLOGLQJ�� DQ�

REMHFW�RULHQWHG� WKUHH�GLPHQVLRQDO�PRGHO��RU� D� UHSRVLWRU\�RI�SURMHFW� LQIRUPDWLRQ� WR� IDFLOLWDWH�

LQWHURSHUDELOLW\�DQG�H[FKDQJH�RI�LQIRUPDWLRQ�ZLWK�UHODWHG�VRIWZDUH�DSSOLFDWLRQV�´�%,0�LV�QRW�

MXVW�D�VRIWZDUH�WRRO��EXW�D�WHFKQRORJ\�DQG�D�SURFHVV��ZKLFK�LV�HPEHGGHG�LQWR�D�3ODQ�RI�:RUN��

FKRVHQ� E\� WKH� &OLHQW�� WR� PHHW� SURMHFW� UHTXLUHPHQWV� WKURXJKRXW� WKH� SUHSDUDWLRQ�� GHVLJQ��

FRQVWUXFWLRQ��DQG�RSHUDWLRQDO�SKDVHV�RI�D�IDFLOLW\�

�� 0(7+2'2/2*<

����,QWHUYLHZ�DQG�&DVH�6WXG\�PHWKRGV

,QWHUYLHZ� PHWKRG� ZDV� DGRSWHG� IRU� WKLV� UHVHDUFK� IRU� WKH� IROORZLQJ� UHDVRQV�� ,Q�GHSWK�

LQIRUPDWLRQ�ZDV�HDVLO\�REWDLQDEOH��WKHUH�ZDV�JUHDWHU�IOH[LELOLW\�WKDQ�WKH�TXHVWLRQQDLUH�PHWKRG�



WR� UHSKUDVH� TXHVWLRQV� IRU� EHWWHU� FODULW\� DQG� LQIRUPDWLRQ�� QRQ�UHVSRQVH� RI� LQWHUYLHZHHV�ZDV�

PXFK� ORZHU�� KHQFH� FDVHV� ZHUH� FRQWUROOHG� PRUH� HDVLO\�� WKH� LQWHUYLHZHU� KDG� DFFHVV� WR�

DGGLWLRQDO� LQIRUPDWLRQ� DERXW� WKH� LQWHUYLHZHH¶V� SHUVRQDO� LQIRUPDWLRQ� DQG�ZRUN� HQYLURQPHQW�

WKDW�PD\�JUHDWO\�HQULFK�WKH�LQWHUSUHWDWLRQ�RI�UHVXOWV��.RWKDUL���������

$�FDVH�VWXG\�GHVLJQ�ZDV�DGRSWHG�IRU�WKLV�VWXG\�EHFDXVH�WKH�IRFXV�RI�WKH�UHVHDUFK�LV�WR�DQVZHU�

WKH� ³KRZ´� DQG� ³ZK\´� TXHVWLRQV�� DQG� WR� FRYHU� FRQWH[WXDO� FRQGLWLRQV� UHOHYDQW� WR� WKH�

SKHQRPHQRQ�LQ�TXHVWLRQ��<LQ���������$�PXOWLSOH�FDVH�VWXG\����RU�PRUH�FDVHV��ZDV�DGRSWHG�

IRU�WKLV�UHVHDUFK�WR�HQDEOH�WKH�UHVHDUFKHU�WR�H[SORUH�GLIIHUHQFHV�EHWZHHQ�DQG�ZLWKLQ�FDVHV��)RU�

WKLV� UHVHDUFK�ZRUN�� D� OLWHUDO� UHSOLFDWLRQ�RI��� FDVHV�ZDV� UHTXLUHG� WR� DFKLHYH� VLPLODU� UHVHDUFK�

RXWFRPHV� �EDVHG� RQ� OLWHUDWXUH� UHYLHZ�� DQG� WR� DFKLHYH� D� JUHDWHU� GHJUHH� RI� FHUWDLQW\� DQG�

YDOLGDWLRQ�RI�WKH�UHVHDUFK�VWXG\��

7KH� WDUJHW� SRSXODWLRQ� IRU� WKLV� UHVHDUFK� ZRUN� DUH� FRPSDQLHV� LQYROYHG� LQ� DUFKLWHFWXUH��

HQJLQHHULQJ��SURMHFW�PDQDJHPHQW��DQG�FRQVWUXFWLRQ��DQG�ZKR�KDYH�KDG�LQYROYHPHQWV�LQ�%,0�

SURMHFW� HQYLURQPHQWV�� 7KH� FKRLFH� RI� UHVSRQGHQWV� LQ� WKHVH� RUJDQLVDWLRQV� ZDV� PDGH� LQ�

JDWKHULQJ�UHOHYDQW�GDWD�EHFDXVH�WKHVH�%,0�([SHUWV�ZHUH�GLUHFWO\�LQYROYHG�LQ�WKH�VXSSO\�FKDLQ�

IRU� WKH� GHOLYHU\� RI�%,0�GULYHQ� SURMHFWV� DFURVV� WKH�8.��7KH� UHVSRQGHQWV�ZHUH� GUDZQ� IURP�

&RQVWUXFWLRQ�2UJDQLVDWLRQV�LQ�WKH�1RUWK�:HVW�DQG�&HQWUDO�/RQGRQ�UHJLRQV�RI�(QJODQG�

6LQFH�� LW� LV� SUDFWLFDOO\� LPSRVVLEOH� WR� FROOHFW� GDWD� IURP� DOO� FRQVWUXFWLRQ� RUJDQLVDWLRQV� RU� DOO�

SURIHVVLRQDOV��WKH�QRQ�SUREDELOLVWLF�VDPSOLQJ�WHFKQLTXH�ZDV�XVHG��DOVR�NQRZQ�DV�GHOLEHUDWH�RU�

SXUSRVLYH�VDPSOLQJ��+HQFH��D�VDPSOLQJ�VL]H�RI���&DVH�6WXGLHV�ZDV�SXUSRVLYHO\�VHOHFWHG�LQ�WKH�

1RUWK�:HVW�DQG�&HQWUDO�/RQGRQ�UHJLRQV�RI�(QJODQG��ZKLFK�ZHUH�ODWHU�XVHG�WR�UHSUHVHQW� WKH�

UHVHDUFK�ILQGLQJV�IRU�WKH�8QLWHG�.LQJGRP��

���5(68/76�$1'�',6&866,21

7R� DFKLHYH� WKH� RYHUDOO� REMHFWLYH�� D� JHQHULF� 3URFHVV� 0DS� ZRXOG� EHVW� GHVFULEH� WKH� %,0�

LPSOHPHQWDWLRQ�SUDFWLFHV�RI�FRQVWUXFWLRQ�RUJDQLVDWLRQV�WKURXJK�WKH�SURMHFW�SKDVHV�LQ�WKH�8.��
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KLJKOLJKWHG� IURP� WKH� LQWHUYLHZV�� 7KHQ� WKH� JHQHULF� SURFHVV�PDS� DERYH� OLQNLQJ� DOO� WKH� %,0�

DFWLYLWLHV� LQ� WKH� SURMHFW�ZDV�GHYHORSHG��7KH� LQIRUPDWLRQ�RXWSXWV� DW� WKH� HQG�RI� HDFK�SURMHFW�
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