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$EVWUDFW�7KH�REMHFWLYH�RI�WKLV�SDSHU�LV�WR�LQYHVWLJDWH�WKH�LPSOHPHQWDWLRQ�RI�SURMHFW�
TXDOLW\� PDQDJHPHQW� SUDFWLFHV� DQG� XVLQJ� FRPSXWHU� VRIWZDUH� LQ� VXSSRUWLQJ� WKH�SURMHFWV�PDQDJHPHQW�E\�SXEOLF�RZQHUV�DQG�FRQWUDFWRUV�LQ�WKH�*D]D�6WULS��7KLV�VWXG\�KDV� EHHQ� FRQGXFWHG� E\� PHDQV� RI� D� VXUYH\� TXHVWLRQQDLUH�� 6HYHQW\�WKUHH�TXHVWLRQQDLUHV� ZHUH� GLVWULEXWHG� WR� FRQWUDFWRUV� DQG� WZHQW\�ILYH� TXHVWLRQQDLUHV� IRU�SXEOLF� RZQHUV�� 6L[W\� TXHVWLRQQDLUHV� IURP� FRQWUDFWRUV� DQG� WZHQW\�WKUHH�TXHVWLRQQDLUHV�IURP�SXEOLF�RZQHUV�ZHUH�UHFHLYHG�DQG�DQDO\]HG��7KH�UHVXOWV�LQGLFDWH�WKDW� SURMHFW� TXDOLW\� PDQDJHPHQW� WRROV� DQG� WHFKQLTXHV� DUH� IDLUO\� XVHG� DPRQJ�FRQWUDFWRUV� DQG� RZQHUV�� )XUWKHUPRUH�� WKH� XVH� RI� FRPSXWHU� VRIW�ZDUH� LQ� VFKHGXOLQJ�DQG� DGPLQLVWUDWLYH� LVVXHV� LV� VDWLVIDFWRULO\� XVHG� E\� ERWK� RZQHUV� DQG� FRQWUDFWRUV��+RZHYHU�� WKH� FRPSXWHUV� VRIWZDUH� IRU� FRVW� HVWLPDWH� DQG� FRVW� FRQWURO� LV� QRW� ZLGHO\�XVHG�� 7KH� UHVXOWV� RI� WKLV� VWXG\� UHFRPPHQGHG� WKDW� WKHUH� LV� D� QHHG� WR� HVWDEOLVK�FRPSXWHU�PRGHOV� IRU� FRVW� HVWLPDWH� DQG� FRVW� FRQWURO�ZKLFK� WDNHV� LQWR� FRQVLGHUDWLRQ�WKH�ORFDO�WUHQGV�DQG�PHWKRGRORJLHV�WR�DFKLHYH�LPSURYHPHQW�LQ�WKLV�DUHD��)LQDOO\��WKH�FRQWUDFWRUV�KDYH�WR�PDNH�LQYHVWPHQW�LQ�LPSURYLQJ�WKH�DELOLWLHV�RI�WKHLU�VWDII�IRU�EHVW�XVH�RI�FRPSXWHU�EDVHG�DSSOLFDWLRQV�IRU�FRVW�HVWLPDWH�DQG�FRVW�FRQWURO�WHFKQLTXHV��

.H\ZRUGV�� PDQDJHPHQW� WRROV�� FRQWUDFWRUV�� RZQHUV�� TXDOLW\�� FRPSXWHU�� *D]D�6WULS���,QWURGXFWLRQ�7KH�3DOHVWLQLDQ�HFRQRP\�PD\�EH�FKDUDFWHUL]HG�E\�LWV�OLPLWHG�VL]H��,Q�������WKH�*'3�DFFRXQWHG�IRU�DSSUR[LPDWHO\�86��������ELOOLRQ��WKH�WRWDO�SRSXODWLRQ�ZDV� DSSUR[LPDWHO\� ���� PLOOLRQ�� DQG� WKXV� *'3� SHU� FDSLWD� UHDFKHG�DSSUR[LPDWHO\����������:RUOG�%DQN���������7KH�*13�SHU�FDSLWD�ZDV�KLJKHU��DURXQG� �� ������� JLYHQ� WKH� ODUJH� LQIORZ� RI� UHPLWWDQFHV� IURP� 3DOHVWLQLDQ�ZRUNHUV� LQ�,VUDHO�DQG� LQWHUQDWLRQDO�DLG��%\�XVLQJ�*13�RU�*'3�FULWHULD�� WKH�:HVW�%DQN�DQG�*D]D�6WULS� UDQN�ZLWKLQ� WKH�JURXS�RI� ORZHU�PLGGOH� LQFRPH�
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FRXQWULHV��ZKLOH� WKH� GHPRJUDSKLF� JURZWK� UDWH� LV� DPRQJ� WKH� KLJKHVW� LQ� WKH�ZRUOG��:RUOG�%DQN����������)URP� ����� WR� ������ WKH� WRWDO� GLVEXUVHPHQWV� E\� GRQRUV� ZHUH� 86�������PLOOLRQV��������RI�WRWDO�SOHGJHG�IXQGV��WR�VSHFLILF�SURMHFWV��7KH�DYHUDJH�RI�\HDUO\�WRWDO�FRPPLWPHQWV�IRU�WKH�SHULRG�IURP������WR�6HSWHPEHU������ZDV�86����� PLOOLRQ�� DQG� WKH� DYHUDJH� \HDUO\� WRWDO� GLVEXUVHPHQW� IRU� WKH� VDPH�SHULRG� ZDV� 86�� ���� PLOOLRQ� �023,&�� ������� 7KH� FRQVWUXFWLRQ� LQGXVWU\��LQIUDVWUXFWXUH� GHYHORSPHQW� DQG� QDWXUDO� UHVRXUFH� PDQDJHPHQW�� UHFHLYHG�86�� ������ PLOOLRQ�� ZKLFK� UHSUHVHQWV� ������ RI� WKH� WRWDO� GLVEXUVHPHQW��023,&���������7KH� FRQVWUXFWLRQ� VHFWRU� VKRZHG� D� VWHDG\� LQFUHDVH� IURP� ������ GXH� WR� KLJK�GHPDQG� IURP� WKH� ,QWLIDGD�� DQG� WR� DFFRPPRGDWH�3DOHVWLQLDQ� UHWXUQHHV� IURP�WKH�*XOI�DQG�DIWHU�WKH�*XOI�:DU��7KH�SHDFH�SURFHVV�DFFHOHUDWHG�WKLV�LQFUHDVH��HVSHFLDOO\� DIWHU� WKH� UHWXUQ� RI� PDQ\� 3DOHVWLQLDQV�ZLWK�WKH�3DOHVWLQLDQ��1DWLRQDO�$XWKRULW\��31$��,Q� ������ VHUYLFHV� DQG� FRPPHUFH� UHSUHVHQWHG�����RI�*'3�� FRQVWUXFWLRQ������ DJULFXOWXUH� ����� DQG� LQGXVWU\� ������3(&'$5�� ������� +RZHYHU�� LW� DSSHDUV� WKDW� WKH� FRQWULEXWLRQ� RI� WKH�FRQVWUXFWLRQ� VHFWRU� WR� WKH�*'3� LQ������KDV� EHHQ� UHGXFHG� WR� ��������3&%6�� ������� %\� WKH� IDOO� RI� ������ WKH� FRQVWUXFWLRQ� VHFWRU� ZDV�HPSOR\LQJ� ����� SHUFHQW� RI� HPSOR\HG� 3DOHVWLQLDQ� ZRUNHUV� �0$6��������� � /DWHU�� PDQ\� SURMHFWV� ZHUH� OXQFKHG� IURP� WKH� FRPLQJ� RI� WKH�3DOHVWLQLDQ� $XWKRULW\�� ,W� KDV� EHHQ� QRWLFHG� WKDW� WKH� SURMHFW�PDQDJHPHQW� JHWV� PRUH� LQYROYHPHQW� LQ� WKH� FRQVWUXFWLRQ� LQGXVWU\� LQ�WKH� *D]D� 6WULS� GXH� WR� WKH� LQFUHDVH� RI� WKH� QXPEHU�� WKH� VL]H� DQG�FRPSOH[LW\� RI� WKH� SURMHFWV�� 7KH� ORFDO� SUDFWLFHV� LQGLFDWH� WKDW� D� ORW� RI�IDLOXUHV� KDYH� RFFXUUHG� WR� FRQVLGHUDEOH� QXPEHUV� RI� FRQWUDFWLQJ�FRPSDQLHV�GXULQJ�WKH�ODVW� WHQ�\HDUV�ZKLFK�PDNHV�LW�YHU\�LPSRUWDQW�WR�LQYHVWLJDWH�WKH�H[LVWLQJ�SUDFWLFHV��7KH�SROLWLFDO��HFRQRPLF�FRQGLWLRQ�DQG�FXOWXUH�LQ�WKH�*D]D�6WULS��LQ�DGGLWLRQ�WR WKH� ODFN�RI� SODQQLQJ�� DQG�ZHDN�SHUIRUPDQFH�RI�ERWK�SXEOLF�RZQHUV� DQG�FRQWUDFWRUV��KDYH�OHIW�WKHLU�PDUNV�RQ�WKH�SURMHFW�PDQDJHPHQW�FRQVLGHUDWLRQV�LQ WKH�*D]D�6WULS��7KH�XQSUHGLFWDEOH�VXFFHVV�RU�IDLOXUH�RI�PDMRU�FRQWUDFWLQJ�FRPSDQLHV�� WKH� ORQJ� GHOD\V� RI� LPSRUWDQW� SURMHFWV�� DQG� WKH� ORZ� TXDOLW\� RI�VRPH�SURMHFWV�UHIOHFWV�DQ�DPELJXRXV�SLFWXUH�RQ�WKH�SUDFWLFHV�XVHG�LQ�SURMHFW�PDQDJHPHQW��(QVKDVVL������D���%DFNJURXQG�:RRGZDUG� ������� GHILQHV� WKH� 4XDOLW\� LQ� FRQVWUXFWLRQ� DV´� D� FRPSDULVRQ�EHWZHHQ�WKH�VWDQGDUG�DFKLHYHG�DQG�WKH�VWDQGDUG�UHTXLUHG�DQG�VSHFLILHG��,W�LV�VRPHWLPHV� UHIHUUHG� DV� FRQIRUPDQFH� RU� FRPSOLDQFH� ZLWK� VSHFLILFDWLRQ�³�:RRGZDUG���������
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3URMHFW� TXDOLW\�PDQDJHPHQW� LQFOXGHV� WKH� SURFHVVHV� UHTXLUHG� WR� HQVXUH� WKDW�WKH� SURMHFW� ZLOO� VDWLVI\� WKH� QHHGV� IRU� ZKLFK� LW� ZDV� XQGHUWDNHQ�� 7KHVH�SURFHVVHV�DUH�TXDOLW\�SODQQLQJ��TXDOLW\�DVVXUDQFH��DQG�TXDOLW\�FRQWURO��30,����������+XWFKLQJV� DQG� FKULVWRIIHUVRQ� ������� ������� <DQJ� HW� DO� �������� (O�6DZDK��������� DQG�.D]L� �������KDYH�H[DPLQHG�YDULRXV�TXDOLW\�PDQDJHPHQW� WRROV�DQG� WHFKQLTXHV��)RXU� WRROV� DQG� WHFKQLTXHV� DUH�DGRSWHG�ZKLFK�DUH� WKH�PRVW�SRSXODU� WRROV� DPRQJ� RWKHUV�� 7KHVH� WRROV� DUH� ,QVSHFWLRQ�� FRQWURO� FKDUW��VWDWLVWLFDO�VDPSOLQJ��DQG�TXDOLW\�DXGLWV��,QVSHFWLRQ�%6� (1� ,62� ����� GHILQHV� LQVSHFWLRQ� DV� µDFWLYLW\� VXFK� DV� PHDVXULQJ��H[DPLQLQJ�� WHVWLQJ�RU�JDXJLQJ�RQH�RU�PRUH�FKDUDFWHULVWLFV�RI� DQ�HQWLW\� DQG�FRPSDULQJ� WKHVH� UHVXOWV� ZLWK� VSHFLILHG� UHTXLUHPHQWV� LQ� RUGHU� WR� HVWDEOLVK�ZKHWKHU�FRQIRUPLW\�LV�DFKLHYHG�LQ�HDFK�FKDUDFWHULVWLF¶��0F&DEH���������7KH�LQVSHFWLRQ� LV� WKH�H[DPLQDWLRQ�RU�PHDVXUHPHQW�RI�ZRUN�GXULQJ�FRQVWUXFWLRQ�WR FKHFN�ZHDWKHU�VSHFLILHG�VWDQGDUGV�DUH�EHLQJ�DFKLHYHG��:RRGZDUG���������0F&DEH� ������� H[SODLQHG� WKDW� �:KDW� LV� EXLOW� WR� EH� FRPSDUHG� ZLWK� WKH�GUDZLQJ�DQG�VSHFLILFDWLRQV���,QVSHFWLRQ�GRHV�QRW�RI�LWVHOI�SUHYHQW�RU�FRUUHFW�PLVWDNHV� XQOHVV� DSSURSULDWH� FRUUHFWLYH� DFWLRQ� LV� WDNHQ� VXEVHTXHQWO\��:RRGZDUG���������&RQWURO�&KDUW�&RQWURO� FKDUWV� DUH� JUDSKLF� GLVSOD\� RI� WKH� UHVXOWV�� RYHUWLPH�� RI� D� SURFHVV��7KH\� DUH� XVHG� WR� GHWHUPLQH� LI� WKH� SURFHVV� LV� ³LQ� FRQWURO´� �30,�� �������&RQWURO�FKDUWV�FDQ�EH�XVHG�WR�PRQLWRU�FRVW�DQG�VFKHGXOH�YDULDQFHV��YROXPH�DQG� IUHTXHQF\� RI� VFRSH� FKDQJHV� �30,�� �������&RQWURO� FKDUWV� GRFXPHQWLQJ�WKH�FHQWUDO�WHQGHQF\�DQG�GLVSHUVLRQ�PRVW�FRPPRQO\�UHFRUG�����DYHUDJH�DQG�UDQJH�RI�VDPSOH�DQG�����DYHUDJH�DQG�VWDQGDUG�GHYLDWLRQ��%DUULH�DQG�3DXOVRQ���������8VLQJ�VWDWLVWLFDO�SURFHVV�FRQWURO��63&��SURGXFHV�FRQWURO�FKDUW��63&�LV�RQH� RI� WKH�PRVW� VLJQLILFDQW� TXDOLW\� WRROV�� 7KH� REMHFWLYH� LV� WR�PHDVXUH� WKH�LQSXWV�DJDLQVW�WKH�RXWSXW��'DWD�RQ�SDUWV�WKDW�FDQ�EH�PHDVXUHG�DUH�FROOHFWHG��8VLQJ�VLPSOH�IRUPXODV�LV�WKHQ�SRVVLEOH�WR�HVWDEOLVK�WKH�FRQWURO�OLPLWV��XSSHU�DQG� ORZHU��RQ�ZKDW� LV�NQRZQ�DV� WKH�FRQWURO�FKDUW��9DULDWLRQ� LQ� WKH�SURFHVV�FDQ� EH� DVVLJQHG� WR� HLWKHU� VSHFLDO� RU� FRPPRQ� FDXVHV�� ,I� WKH� YDULDWLRQ� LV�ZLWKLQ�WKH�FRQWURO�OLPLWV�� LW� LV�GXH�WR�FRPPRQ�FDXVHV�RWKHUZLVH�RXWVLGH�WKH�OLPLWV� LV�GXH� WR�VSHFLDO�FDXVHV� �0F&DEH���������&RPPRQ�FDXVHV�DUH� WKRVH�ZKLFK� EH\RQG� WKH� LQIOXHQFH� RI� WKH� ZRUNHUV�� 7KH\� DUH� GXH� WR� WKH� V\VWHP��0F&DEH���������6WDWLVWLFDO�VDPSOLQJ�)RU� WKH� SXUSRVH� RI� LQFUHDVLQJ� FRPSOLDQFH�� UDQGRP� VDPSOHV� DQG� VWDWLVWLFDO�PHWKRGV� DUH� FRPPRQO\� XVHG� DV� WKH� EDVLV� IRU� DFFHSWLQJ� RU� UHMHFWLQJ� ZRUN�



48$/,7<�0$1$*(0(17«�

� ���

FRPSOHWHG�DQG�EDWFKHV�RI�PDWHULDO��+HQGULFNVRQ���������6WDWLVWLFDO�VDPSOLQJ�LQYROYHV� FKRRVLQJ� SDUW� RI� D� SRSXODWLRQ� RI� LQWHUHVW� IRU� LQVSHFWLRQ� �H�J���VHOHFWLQJ� WHQ� HQJLQHHULQJ� GUDZLQJV� DW� UDQGRP� IURP� D� OLVW� RI� ������$SSURSULDWH� VDPSOLQJ� FDQ� RIWHQ� UHGXFH� WKH� FRVW� RI� TXDOLW\� FRQWURO� �30,���������7KH�XVH�RI�VWDWLVWLFV�LV�HVVHQWLDO� LQ�LQWHUSUHWLQJ�WKH�UHVXOWV�RI�WHVWLQJ�RQ� D� VPDOO� VDPSOH��:LWKRXW� DGHTXDWH� LQWHUSUHWDWLRQ�� VPDOO� VDPSOH� WHVWLQJ�UHVXOWV�FDQ�EH�TXLWH�PLVOHDGLQJ��+HQGULFNVRQ���������,W�LV�QHFHVVDU\�IRU�WKH�SURMHFW� PDQDJHPHQW� WHDP� WR� EH� IDPLOLDU� ZLWK� D� YDULHW\� RI� VDPSOLQJ�WHFKQLTXH��30,���������7KHUH�DUH�WZR�W\SHV�RI�VWDWLVWLFDO�VDPSOLQJ����� 6DPSOLQJ� E\� DWWULEXWHV��ZKLFK� LV� WKH� DFFHSWDQFH� RU� UHMHFWLRQ� RI� D� ORW� LV�EDVHG�RQ�WKH�QXPEHU�RI�GHIHFWLYH�RU�JRRG�LWHPV�LQ�WKH�VDPSOH�����6DPSOLQJ�E\�YDULDEOH��ZKLFK�LV�D�TXDQWLWDWLYH�TXDOLW\�PHDVXUH�RU�YDOXH�RI�D PHDVXUHG�YDULDEOH�LV�XVHG�DV�TXDOLW\�LQGLFDWRU��+HQGULFNVRQ���������4XDOLW\�DXGLWV�$ TXDOLW\�DXGLW� LV�D�VWUXFWXUHG�UHYLHZ�RI�RWKHU�TXDOLW\�PDQDJHPHQW�DFWLYLW\��30,�� ������� ,QWHUQDO� DXGLWV� VKDOO� EH� VFKHGXOHG� RQ� WKH� EDVLV� RI� WKH�LPSRUWDQFH�RI�WKH�DFWLYLW\�WR�EH�DXGLWHG�DQG�VKDOO�EH�FRQGXFWHG�E\�SHUVRQQHO�LQGHSHQGHQW� RI� WKH� DFWLYLW\� EHLQJ� DXGLWHG� �1HH�� �������$XGLWV�PRQLWRU� WKH�SHUIRUPDQFH�RI�D�V\VWHP��LW�LV�YHU\�LPSRUWDQW�WR�FDUU\�WKHP�RXW�HIIHFWLYHO\��$XGLWLQJ� LV� WKH� RQO\� ZD\� WR� GLVFRYHU� KRZ� ZHOO� WKH� V\VWHP� LV� ZRUNLQJ��0F&DEH����������7KH�REMHFWLYHV�RI�TXDOLW\�DXGLWV�DUH�7R�HQVXUH�WKDW�WKH�V\VWHP�LV�RSHUDWLQJ�DV�GHVLJQHG�7R� HQVXUH� WKDW� WKH� TXDOLW\� DVVXUDQFH� LV� KHOSLQJ� WR� PHHW� WKH� FOLHQW�UHTXLUHPHQWV�7R�HQVXUH�WKDW�WKH�V\VWHP¶V�SURFHGXUHV�DUH�IROORZHG�FRQVLVWHQWO\�7R�GLVFRYHU�DQG�H[SODLQ�DQ\�SUREOHP��0F&DEH��������7KH� DXGLW� UHVXOWV� VKDOO� EH� UHFRUGHG� DQG� EURXJKW� WR� WKH� DWWHQWLRQ� RI� WKH�SHUVRQQHO� UHVSRQVLEOH� IRU� DFWLYLW\�EHLQJ�DXGLWHG��)ROORZ�XS�DXGLW� DFWLYLWLHV�VKDOO�YHULI\� WKH�HIIHFWLYHQHVV�RI�WKH�FRUUHFWLYH�DFWLRQV�WDNHQ��5HVXOWV�RI�WKH�LQWHUQDO� DXGLWV� IURP� DQ� LQWHJUDO� SDUW� RI� WKH� PDQDJHPHQW� UHYLHZ� DFWLYLWLHV��1HH���������3URMHFW�PDQDJHPHQW�VRIWZDUH�3URMHFW� PDQDJHPHQW� VRIW�ZDUHV� DUH� ZLGHO\� XVHG� WR� DVVLVW� ZLWK� VFKHGXOH�GHYHORSPHQW�� 7KHVH� SURGXFWV� DXWRPDWH� WKH� FDOFXODWLRQ� RI� PDWKHPDWLFDO�DQDO\VLV� DQG� UHVRXUFH� OHYHOLQJ� DQG� WKXV� DOORZ� IRU� UDSLG� FRQVLGHUDWLRQ� RI�PDQ\�VFKHGXOH�DOWHUQDWLYHV��30,���������&XUUHQWO\��RYHU������LQWHUQDWLRQDO�YHQGRUV�FODLP�WR�RIIHU�FRQVWUXFWLRQ�VRIWZDUH��7KH�KLVWRULFDO�GHYHORSPHQWV�RI�VXFK� DSSOLFDWLRQ� DUHDV� DUH� W\SLILHG� E\� WKDW� IRU� SODQQLQJ� DQG� VFKHGXOLQJ�V\VWHP��%UDPEOH�HW�DO���������7KH�FRPSXWHU�LV�DSSOLHG�WR�SURMHFW�EXGJHWLQJ�
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DQG� VFKHGXOLQJ�� SURJUDP� UHSRUWV�� VFKHGXOH� XSGDWLQJ�� ODERU� DQG� HTXLSPHQW�FRVW� UHSRUW�� MRE� VWDWXV� UHSRUW�� SURMHFW� FRVW� IRUHFDVW�� SURJUHVV� SD\PHQW� DQG�TXDOLW\�FRQWURO��FORXJK�����������$V� KHDY\� XVHUV� RI� SURMHFW� PDQDJHPHQW� VRIWZDUH�� SURIHVVLRQDOV� LQ� WKH�FRQVWUXFWLRQ� LQGXVWU\� KDYH� D� VWURQJ� LQWHUHVW� LQ� LPSURYLQJ� WKH� WRROV� DQG�WHFKQLTXHV�DYDLODEOH�IRU�EHWWHU�SURMHFW�SODQQLQJ�DQG�FRQWURO��/LEHUWRUH�HW�DO��������� 3ULPDYHUD� 3URMHFW� 3ODQQHU�� 0LFURVRIW� 3URMHFW�� 3URMHFW� 3ODQQHU� ���$UWHPLV�DQG�3HUW�PDVWHU�$GYDQFH�DUH�WKH�PRVW�SRZHUIXO�VRIWZDUH�DYDLODEOH��(QVKDVL�� ����E��� ,Q� D� VWXG\� IRU� &RQVWUXFWLRQ� &RPSDQ\� UHTXLUHPHQW� LQ�SURMHFW� PDQDJHPHQW� VRIWZDUH�� $QGHUVVRQ� �������� VWDWHV� WKDW� WKH� XVH� RI�FRPSXWHU�VXSSRUWHG�SODQQLQJ�V\VWHPV�LV�VWLOO�QRW�YHU\�FRPPRQ���$QGHUVVRQ���������7KH�FRPSXWHU�SURYLGHV�D�FRVW�V\VWHP�ZLWK�IOH[LELOLW\�DQG�GHSWK�WKDW�PDQXDO�V\VWHP�RIWHQ� FDQ�QRW�PDWFK��7KH�SURJUDPV� FRPPRQO\�XVHG�E\�FRQWUDFWRUV�DFWXDOO\�SHUIRUP�D�ZKROH�VHULHV�RI�FRVW�DFFRXQWLQJ�DQG�ILQDQFLDO�DFFRXQWLQJ�IXQFWLRQV�� 7KH� FRPSXWHU� JHQHUDWHV� SD\�UROO� FKHFNV�� NHHSV� SD\UROO� UHFRUGV��DQG�PDLQWDLQV�WKH�HTXLSPHQW�DFFRXQWV�DQG�SHUIRUPV�RWKHU�IXQFWLRQV�DV�ZHOO�DV� SURGXFLQJ� D� YDULHW\� RI� SURGXFWLYLW\� DQG� FRVW� UHSRUWV� DQG� SURMHFW� FRVW�IRUHFDVW� �&ORXJK���������7KH�EHQHILWV�RI�KDYLQJ�FRPSXWHU� VSUHDGVKHHWV� IRU�FRVW�HVWLPDWLQJ�DQG�FRQWURO�WKH\�DUH�LQH[SHQVLYH�� WKH\�DUH�HDV\�WR�XVH��WKH\�FDQ� EH� FXVWRPL]HG� WR� \RXU� VW\OH� RI� GRLQJ� EXVLQHVV�� DQG� WKH\� DUH� YHU\�SRZHUIXO��&KULVWRIIHUVRQ���������0HWKRGRORJ\�7KLV� VWXG\� KDV� EHHQ� FRQGXFWHG� E\� PHDQV� RI� D� VXUYH\� TXHVWLRQQDLUH�VXSSRUWHG� E\� SHUVRQDO� LQWHUYLHZV�� 6HYHQW\�WKUHH� TXHVWLRQQDLUHV� ZHUH�GLVWULEXWHG� WR� FRQWUDFWRUV� DQG� WZHQW\�ILYH� TXHVWLRQQDLUHV� WR� SXEOLF�RZQHUV��6L[W\�TXHVWLRQQDLUHV�IURP�FRQWUDFWRUV�DQG�WZHQW\�WKUHH�TXHVWLRQQDLUHV�IURP�SXEOLF�RZQHUV�ZHUH�UHFHLYHG�DQG�DQDO\]HG��7KH�WRWDO�QXPEHU�RI�FRQWUDFWRUV�LQ WKH� *D]D� 6WULS� ZKR� KDYH� YDOLG� UHJLVWUDWLRQ� E\� WKH� FRQWUDFWRU¶V� XQLRQ�FDWHJRUL]HG� XQGHU� ILUVW�� VHFRQG� DQG� WKLUG� FDWHJRU\� DUH� ��� HQWHUSULVHV�� 7KH�VDPSOHV� ZHUH� VHOHFWHG� UDQGRPO\� IURP� HDFK� OHYHO� RI� WKUHH� FRQWUDFWRU¶V�FDWHJRULHV�� 7KH� SHUVRQ� LQ� FKDUJH� RI� WKH� SODQQLQJ� DQG� PDQDJHPHQW� ZDV�H[SHFWHG� WR� ILOO� RXW� WKH� TXHVWLRQQDLUH� ZDV� DOVR� LQWHUYLHZHG�� 3HUVRQDO�LQWHUYLHZV� ZHUH� FRQGXFWHG� WR� IDFLOLWDWH� WKH� SURFHVV� RI� ILOOLQJ� WKH�TXHVWLRQQDLUH� LQ� WHUPV� RI� EHWWHU� DFFXUDF\� DQG� PRUH� VHULRXVQHVV�� )RU�DQDO\]LQJ� WKH� GDWD� RI� DQ� RUGLQDO� VFDOH�� DQ� LPSRUWDQFH� LQGH[� �,��ZDV� XVHG��7KH�LPSRUWDQFH�LQGH[�ZDV�FRPSXWHG�XVLQJ�WKH�IROORZLQJ�HTXDWLRQ��
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�� :KHUH��,� �LPSRUWDQFH�LQGH[��DL  &RQVWDQW�H[SUHVVLQJ�
WKH�ZHLJKW�RI�WKH�LWK UHVSRQVH��ZKHUH�DL  �����������UHVSHFWLYHO\��,I�WKH�ILUVW�OHYHO�RI�UDQNLQJ�UDWH�WKH�QRQXVH�QR�LPSRUWDQFH��0H]KHU�DQG�7DZLO���������[L  IUHTXHQF\� RI� WKH� LWK� UHVSRQVH� JLYHQ� DV� D� SHUFHQWDJH� RI� WKH� WRWDO�UHVSRQVHV�IRU�HDFK�FDXVH��L  UHVSRQVH�FDWHJRU\�LQGH[�ZKHUH��L  �����������«��7KH� LPSRUWDQFH� LQGH[� �,�� IRU� DOO� FDXVHV�ZDV�FDOFXODWHG��7KH� LQGH[HV�ZHUH�UDQNHG�IRU�SXEOLF�RZQHUV��DQG�FRQWUDFWRUV��7KH�JURXS�LQGH[�LV�WKH�DYHUDJH�RI�IDFWRUV� LQ� HDFK� JURXS�� 7KH� DJUHHPHQW� EHWZHHQ� WKH� UDQNLQJV� RI� DQ\� WZR�SDUWLHV� ZDV� PHDVXUHG� XVLQJ� WKH� UDQN� FRUUHODWLRQ� FRHIILFLHQW� �0H]KHU� DQG�7DZLO���������5HVXOWV�DQG�'LVFXVVLRQ�&KDUDFWHULVWLFV�RI�VWXG\�SRSXODWLRQ��7KH�FKDUDFWHULVWLFV�RI� VWXG\�SRSXODWLRQ�DUH�RXWOLQHG� LQ�7DEOH����0RUH� WKDQ�KDOI�RI�WKH�SXEOLF�RZQHU¶V�RUJDQL]DWLRQV���������ZHUH�HVWDEOLVKHG�EHIRUH�WKH�H[LVWHQFH� RI� WKH� 3DOHVWLQLDQ�1DWLRQDO� $XWKRULWLHV� �31$��� ZKLOH�PRUH� WKDQ�WKUHH�IRXUWKV� RI� WKH� FRQWUDFWLQJ� FRPSDQLHV� ��������ZHUH� HVWDEOLVKHG� DIWHU������� DIWHU� WKH� HVWDEOLVKPHQW� RI� 31$�� 7KLV� PHDQV� WKDW� PRVW� FRQWUDFWLQJ�FRPSDQLHV�KDYH�OLPLWHG�H[SHULHQFH�ZKLFK�LV�OLNHO\�WR�DIIHFW�WKH�OHYHO�RI�XVH�RI� SURMHFW� PDQDJHPHQW� WRROV� DQG� WHFKQLTXHV� �3077��� )XUWKHUPRUH�� WKH�VXGGHQ�LQFUHDVH�LQ�HVWDEOLVKLQJ�QHZ�FRQWUDFWLQJ�FRPSDQLHV�DIWHU�WKH�DUULYDO�RI�31$�LQGLFDWHG�WKDW�PRVW�RI�WKH�QHZ�FRPSDQLHV�ZHUH�YHU\�RSWLPLVWLF�DIWHU�JHWWLQJ�PRUH�SURMHFWV��1HDUO\�DOO�FRQWUDFWLQJ�FRPSDQLHV���������DQG�������RI� WKH�SXEOLF�RZQHUV� DUH� LQYROYHG� LQ�EXLOGLQJ�ZRUNV��:KLOH� DERXW�����RI�WKH� RZQHUV� DQG� ���� RI� FRQWUDFWRUV� ZHUH� ZRUNLQJ� LQ� ZDWHU�� GUDLQDJH� DQG�URDG� ILHOGV��$OO�RZQHUV�DQG�FRQWUDFWRUV�ZHUH�HPSOR\LQJ�SHRSOHV�ZKR�KDYH�%�6F�� GHJUHHV�� ZKLOH� ������ RI� WKH� RZQHUV� DQG� ����� RI� WKH� FRQWUDFWRUV�HPSOR\HG�SHUVRQV�ZKR�KDYH�3K�'�¶V��,Q�DGGLWLRQ��������RI�WKH�RZQHUV�DQG�����RI�WKH�FRQWUDFWRUV�KDYH�HPSOR\HG�SHUVRQV�ZKR�KROG�0�6F��GHJUHHV��
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7DEOH���6XPPDU\�RI�WKH�PDLQ�FKDUDFWHULVWLFV�RI�WKH�VWXG\�SRSXODWLRQ� �
2ZQHUV� &RQWUDFWRUV�9DULDEOH�
1R�� ��

7RWDO�
1R�� ��

7RWDO�
%HIRUH������ ��� ����� ��� �����
�����±������ �� ����� ��� �����

<HDU� RI�HVWDEOLVKPHQW
$IWHU������ �� �����

���
��� �����

��

%XLOGLQJ� ��� ����� ��� �����
:DWHU� 	�'UDLQDJH�� ��� ����� ��� ���
5RDGV� ��� ����� ��� ���

)LHOG�RI�ZRUN�

2WKHUV� ��� �����

���

� �����

��

3K�'�� �� ����� �� ����
0�6F�� ��� ����� ��� ���
%�6F�� ��� ���� ��� ����

(GXFDWLRQ�

'LSORPD� ��� �����

���

�� ���

��

&LYLO� ��� ���� ��� �����
$UFKLWHFW� ��� ����� ��� �����
(OHFWULFDO� ��� ����� ��� �����
0HFKDQLFDO� ��� ����� ��� �����

(PSOR\HHV��VSHFLDOL]DWLRQ

7HFKQLFLDQ� ��� �����

���

��� �����

��

�7KH� WRWDO� QXPEHU� RI� UHVSRQGHQWV ���� ��� RZQHUV� DQG� ��� FRQWUDFWRUV��0LVVLQJ�QXPEHU�ZDV�GXH�WR�QRW�DQVZHULQJ�VRPH�TXHVWLRQV��$V�VKRZQ�LQ�ILJXUH����YHU\�IHZ�RZQHUV��������KDYH�OHVV�WKDQ����HPSOR\HHV��ZKLOVW� ������ RI� FRQWUDFWRUV� KDYH� OHVV� WKDQ� �� HPSOR\HHV�� $URXQG� KDOI� RI�FRQWUDFWRUV���������KDYH�IURP������HPSOR\HHV��$OPRVW�DOO�RZQHUV���������KDYH� PRUH� WKDQ� ��� HPSOR\HHV�� 0HDQZKLOH� RQO\� VPDOO� QXPEHUV� RI�FRQWUDFWRUV�������KDYH�PRUH�WKDQ����HPSOR\HHV��7KLV�PHDQV�WKDW�WKH�PDMRULW\�RI�WKH�FRQWUDFWRUV�DUH�FDWHJRUL]HG�DV�VPDOO�VL]H�FRPSDQLHV��ZKLFK�ZRXOG�OLPLW�WKH�YROXPH�DQG�FDSDFLW\�RI�WKH�ZRUN�GRQH�E\�WKHP��7KH�VPDOO�YROXPH�RI�SURMHFWV�� WKH�VHDVRQDOO\�RI�ZRUN�DQG�XQHYHQ�RI�ZRUN� YROXPH�PD\� H[SODLQ� WKH� VPDOO� VL]H� RI� WKH� FRQWUDFWLQJ� ILUPV�� ,W� ZDV�IRXQG� WKDW� WKHUH� LV� D� YHU\� ZHDN� FRUUHODWLRQ� EHWZHHQ� WKH� QXPEHU� RI�HPSOR\HHV�RI�UHVSRQGHQW�RUJDQL]DWLRQV�DQG�XVLQJ�WLPH�WRROV�DQG�WHFKQLTXHV��7KLV� FDQ� EH� H[SODLQHG� E\� WKH� IDFW� WKDW�PRVW� RUJDQL]DWLRQV� HPSOR\� D� VPDOO�QXPEHU�RI�SHUVRQV��7KH�PDQDJHPHQW�V\VWHP�GRHV�QRW�DSSHDU�WR�SURILW�IURP�WKH�H[SHULHQFH�RI�VWDII�DW�WKHLU�GLVSRVDO��
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� � ��WR�� !��
1XPEHU�RI�HPSOR\HHV

2ZQHU�
&RQWUDFWRUV��

�)LJXUH���'LVWULEXWLRQ�RI�UHVSRQGHQWV�E\�QXPEHU�RI�HPSOR\HHV�
�7KH� VWXG\� SRSXODWLRQ� FRPSULVHV� RI� ��� SXEOLF� RZQHUV� �������� ZKLFK�UHSUHVHQWV� ���� RI� WKH� WRWDO� SXEOLF� RZQHU� SRSXODWLRQ�� ZKLOH� WKH� ���UHVSRQGHQW� FRQWUDFWRUV� UHSUHVHQW� ������ RI� WKH� FRQWUDFWRUV� VDPSOH� VL]H��5HJDUGLQJ�WKH�FODVVLILFDWLRQ�RI�WKH�UHVSRQGHQW�FRQWUDFWLQJ�FRPSDQ\��)LJXUH�� LOOXVWUDWHV�WKDW�����RI�WKH�FRPSDQLHV�ZHUH�FODVVLILHG�LQ�WKH�ILUVW�FODVV������RI� WKHP� ZHUH� FODVVLILHG� LQ� WKH� VHFRQG� FODVV�� ZKLOH� RQO\� ���� RI� WKH�FRQWUDFWLQJ� FRPSDQLHV� ZHUH� FODVVLILHG� LQ� WKH� WKLUG� FODVV�� 7KLV� GLVWULEXWLRQ�VKRZV� WKDW� WKH� VWUDWD� RI� WKH� ILUVW� FODVV� FRQWUDFWRUV� DUH� YHU\� KLJK� ZKHQ�FRPSDUHG�ZLWK�RWKHU�FDWHJRULHV���)LJXUH���VKRZV�WKH�GLVWULEXWLRQ�RI� WKH�UHVSRQGHQW¶V�SRVLWLRQV��ZLWK�����RI�UHVSRQGHQWV�EHLQJ�HLWKHU�SUHVLGHQW�RU�YLFH�SUHVLGHQW��7KH�KLJKHU�SRVLWLRQ�RI�WKH� UHVSRQGHQW�ZLOO� JLYH� FRQVLGHUDEOH�FRQILGHQFH� LQ� WKH�TXDOLW\�RI�DQVZHUV�DQG� DOVR� H[SUHVV� WKH� UHVSRQGHQW¶V� FRQFHUQ� WR� GHDO� VHULRXVO\� ZLWK� WKLV�UHVHDUFK��,W�ZDV�IRXQG�WKDW�WKHUH�LV�QR�VLJQLILFDQW�GLIIHUHQFH�LQ�UHODWLRQ�RI�WKH�SRVLWLRQ�RI� UHVSRQGHQWV� DQG� WKH�XVH�RI�3077�� �+RZHYHU��SURMHFW�PDQJHUV�KDYH� D� KLJKHU� FRQFHUQ� RQ� UDWLQJ� WLPH� WRROV� DQG� WHFKQLTXHV�� 7KLV� FDQ� EH�H[SODLQHG�WKDW�WKH�SURMHFW�PDQDJHUV�KDYH�D�JUHDW�DZDUHQHVV�DQG�NQRZOHGJH�RI� WKHVH� WRROV��2WKHU� UHDVRQ�PD\�EH� WKDW� SURMHFW�PDQDJHUV� DUH� WKH� SHUVRQV�ZKR�DUH�PRUH�TXDOLILHG�WKDQ�RWKHUV�RQ�LPSOHPHQWLQJ�RI�SURMHFW�PDQDJHPHQW�WHFKQLTXHV��
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)LUVW�FODVV
���6HFRQG�FODVV

���

7KLUG�FODVV
���

� )LJXUH���'LVWULEXWLRQ�RI�UHVSRQGHQW�FRQWUDFWRUV�E\�WKHLU�FODVVLILFDWLRQ�

3UHVLGHQW
���

'LUHFWRU�RI�VHFWLRQ
��

RIILFH�HQJLQHHU
��

3URMHFW�PDQDJHU
���

�)LJXUH���'LVWULEXWLRQ�RI�UHVSRQGHQW¶V�RFFXSDWLRQ�8VLQJ�RI�TXDOLW\�PDQDJHPHQW�WRROV�DQG�WHFKQLTXHV�7DEOH����'HJUHH�RI�XVLQJ�TXDOLW\�WRROV�DQG�WHFKQLTXHV�
'HJUHH�RI�XVLQJ�4XDOLW\�WRROV�DQG�WHFKQLTXHV� 1 2� 8� $� 7RWDO�

1R� ���� �� ��� ���,QVSHFWLRQ�
� ���� ���� ����� �����

���
1R� ��� ��� ��� ���&RQWURO�FKDUWV�
� ����� ����� ����� �����

���
1R� �� ��� ��� ���6WDWLVWLFDO�VDPSOLQJ�
� ����� ����� ����� �����

���
1R� �� ��� ��� ���4XDOLW\�DXGLW�
� ���� ����� ����� �����

���
�1� �QHYHU�XVHG��2� �RFFDVLRQDOO\��8� �XVXDOO\��$� �DOZD\V��
�1R�RQH�RI�WKH�UHVSRQGHQWV�H[SUHVVHG�QHYHU�XVHG�µLQVSHFWLRQ¶�WRRO��7DEOH�����7KH� FRQWURO� FKDUWV� ZHUH� ¶IUHTXHQWO\¶� �IUHTXHQWO\� LV� XVHG� WR� LQGLFDWH� ERWK�XVXDOO\�DQG�DOZD\V�VFDOH��XVHG�E\�������RI�WKH�UHVSRQGHQWV��&RQFXUUHQWO\��
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������RI�RUJDQL]DWLRQV�ZHUH� µIUHTXHQWO\¶�XVLQJ�VWDWLVWLFDO� VDPSOLQJ��$ERXW�WZR�WKLUG� RI� WKH� VWXG\� SRSXODWLRQ� �������� ZDV� ¶IUHTXHQWO\¶� XVLQJ� TXDOLW\�DXGLW��7KH�GLIIHUHQFH�EHWZHHQ�RZQHUV�DQG�FRQWUDFWRUV�LQ�VFRULQJ�WKH�TXDOLW\�SUDFWLFHV�UHYHDOHG�VLJQLILFDQW�GLIIHUHQFHV�EHWZHHQ�RZQHUV�DQG�FRQWUDFWRUV�LQ�XVLQJ�LQVSHFWLRQ�WRRO��3Y� �������ZLWK�SUHIHUHQFH�WR�RZQHUV��
�7DEOH���5DQNLQJ�IRU�XVLQJ�TXDOLW\�WRROV�DQG�WHFKQLTXHV�

2ZQHUV� &RQWUDFWRUV�*URXS� 7RROV�	�7HFKQLTXHV�
,PSRUWDQFH�,QGH[� 5DQN� ,PSRUWDQFH�,QGH[� 5DQN�

,QVSHFWLRQ� ������ �� ������ ��
4XDOLW\�DXGLW� ������ �� ������ ��
6WDWLVWLFDO�VDPSOLQJ� ������ �� ������ ��

4XDOLW\��WRROV� DQG�WHFKQLTXHV�
&RQWURO�FKDUWV� ������ �� ������ ��

7DEOH� �� VKRZV� WKDW� LQVSHFWLRQ� LV� WKH� PRVW� XVHG� WRRO� E\� RZQHUV� DQG�FRQWUDFWRUV�DPRQJ�RWKHU�TXDOLW\�SUDFWLFHV��6LPLODU�ILQGLQJV�ZHUH�UHSRUWHG�E\�(O�6DZDK� VWXG\� ������� LQ� (J\SW�� (O�6DZDK� GLVFORVHG� WKDW� ���� RI� WKH�UHVSRQGHQWV�ZHUH�XVLQJ�³LQVSHFWLRQ´��7KLV�UHVXOW�LV�JHQHUDOO\�FRQVLVWHQW�ZLWK�RXU� UHVHDUFK� ILQGLQJV� WKDW�DOPRVW�DOO� WKH�RUJDQL]DWLRQV�DUH�XVLQJ� LQVSHFWLRQ�WRRO�DV�DQ�HVVHQWLDO�WRRO�IRU�WHVWLQJ�WKH�TXDOLW\�RI�ZRUN��7KDW�LV��WKH�QDWXUH�RI�FRQWUDFWRUV�ZRUNV�UHTXHVWLQJ�WR�LPSOHPHQW�WKH�LQVSHFWLRQ��7KH�FRQWURO�FKDUWV�LV�UDQNHG�WKH�IRUWK��7KH�RZQHUV�UDQNHG�TXDOLW\�DXGLWV�LQ�WKH�VHFRQG�SULRULW\�ZKLOH�WKH�FRQWUDFWRUV�UDWHG�LW�WKH�WKLUG��7KH�H[WHQVLYH�XVH�RI�TXDOLW\�SUDFWLFHV�PD\�EH�H[SODLQHG�E\�WKH�IROORZLQJ�UHDVRQV��ILUVW�LV�PRVW�RI�WKH�SURMHFWV�DUH�VXSHUYLVHG�E\�PRUH�WKDQ�RQH�OHYHO�RI�PDQDJHPHQW�ZKLFK�LQWURGXFHV� D� VWULFW� TXDOLW\� FRQWURO� WR� WKH� VXSHUYLVHG�SURMHFW��7KH� VHFRQG� LV�WKH�ZHOO�HVWDEOLVKHG�V\VWHP�LQ�WKH�FRQWUDFW�GRFXPHQWV�DQG�VSHFLILFDWLRQ�WKDW�HYHU\� ZRUN� FRQGXFWHG� PXVW� EH� WHVWHG� DQG� VKRXOG� FRPSO\� ZLWK� VWDQGDUGV��7KH� WKLUG� LV� WKDW� ERWK�RZQHUV� DQG� FRQWUDFWRUV� DUH� LQWHUHVWHG� WR�PDNH�JRRG�UHSXWDWLRQ�� ZKLFK� UHJXODUO\� FRQQHFWHG�� GLUHFWO\� WR� WKH� TXDOLW\� SHUIRUPHG��7KH� KLJKHU� FRQFHUQ� RI� RZQHUV� WR� TXDOLW\� UDWKHU� WKDQ� FRQWUDFWRUV� PD\� EH�LQWHUSUHWHG�E\� WKH� IDFW� WKDW�RZQHUV�DUH� LQWHUHVWHG� LQ�KLJK�TXDOLW\�UHJDUGOHVV�RI�FRVW�ZKLOH�WKH�FRQWUDFWRUV�WU\LQJ�WR�UHDFK�KLJK�TXDOLW\�ZLWK�PDNLQJ�VXFK�EDODQFH�DJDLQVW�WKH�WLPH�DQG�WKH�FRVW��7HVWLQJ� WKH� FRUUHODWLRQ� RI� DJUHHPHQW� RQ� UDQNLQJ� TXDOLW\� SUDFWLFHV� UHYHDOHG�WKDW�WKHUH�LV�D�KLJK�FRUUHODWLRQ�EHWZHHQ�RZQHUV�DQG�FRQWUDFWRUV��UKR� ��������%RWK� SDUWLHV� DUH� KLJKO\� DJUHHG� RQ� WKH� UDQNLQJ� RI� WKHVH� IDFWRUV�� 7�WHVW�LQGLFDWHG�WKDW�WKH�FRUUHODWLRQ�LV�QRW�VLJQLILFDQW�DW������OHYHO�ZKLFK�GLUHFWV�WR�DFFHSW� WKH� QXOO� K\SRWKHVLV�+��U�� ����7KDW� LV��ERWK�RZQHUV� DQG�FRQWUDFWRUV�DUH�JHQHUDOO\�KDG�QR�HTXDO�UDQNLQJ�IRU�WKHVH�IDFWRUV��
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7DEOH���5HODWLRQVKLSV�EHWZHHQ�W\SH�RI�RUJDQL]DWLRQ�DQG�QHFHVVLW\�RI�TXDOLW\�WRROV��
2UJDQL]DWLRQ�

&RQWUDFWRU� 2ZQHU� 7RWDO�
4XDOLW\�WRROV�

1R�� �� 1R�� �� 1R�� ��
3Y

5HTXLUHG� ��� ����� ��� ���� ��� �����,QVSHFWLRQ�
2SWLRQDO� �� ���� ���� ���� �� ����

������
5HTXLUHG� ��� ��� ��� ����� ��� �����6WDWLVWLFDO�VDPSOLQJ� 2SWLRQDO� ��� ��� �� ����� ��� �����

������
5HTXLUHG� ��� ��� ��� ��� ��� ���&RQWURO�FKDUWV�� 2SWLRQDO� ��� ��� ��� ��� ��� ���

������
5HTXLUHG� ��� ����� ��� ����� ��� �����4XDOLW\�DXGLWV�� 2SWLRQDO� ��� ����� �� ���� ��� �����

�����
�

 6WDWLVWLFDOO\�VLJQLILFDQW��$V� VKRZQ� LQ� 7DEOH� ��� DOPRVW� DOO� RZQHUV� DQG� FRQWUDFWRUV� FRQVLGHUHG�µLQVSHFWLRQ¶� DV� µUHTXLUHG¶�� 0HDQZKLOH�� DERXW� WZR�WKLUGV� RI� FRQWUDFWRUV�������EHOLHYH� WKDW� FRQWURO� FKDUWV�ZHUH� HYDOXDWHG�DV� DQ� 
RSWLRQDO
��$OVR� WKH�VDPH� UDWLR� RI� FRQWUDFWRUV� FRQVLGHUHG� WKH� TXDOLW\� DXGLW� DV� µUHTXLUHG¶��0HDQZKLOH��������RI�RZQHUV� UDWHG� WKH�TXDOLW\�DXGLW�DV� µUHTXLUHG¶��7KH�FKL�VTXDUH� WHVW� LQGLFDWHG� VLJQLILFDQW� GLIIHUHQFHV� EHWZHHQ� WKH� WZR� JURXSV� LQ�UHODWLRQ� WR� TXDOLW\� DXGLW� ZLWK� SUHIHUHQFH� WR� WKH� RZQHUV� �3Y�  � �������� 7KH�KLJKHU� XVH� RI� TXDOLW\� DXGLWV� PD\� FRPHV� IURP� WKH� SXEOLF� RZQHUV� ZKR�SDUWLFLSDWHG� LQ� WKH�VXUYH\�DQG� IURP� WKH�FRPSDQLHV�ZKR�ZHUH� UHJLVWHUHG�E\�,62�RU�IURP�FRPSDQLHV�WKDW�SODQQLQJ�WR�EH�LQYROYHG�E\�,62�UHJLVWUDWLRQ�DV�TXDOLW\�DXGLWV�LV�RQH�RI�WKH�HVVHQWLDO�UHTXLUHPHQWV��8VLQJ� FRPSXWHU� LQ� VXSSRUWLQJ� WKH� LPSOHPHQWDWLRQ� RI� SURMHFW�PDQDJHPHQW�$V� GHWDLOHG� LQ� 7DEOH� ��� ������ RI� WKH� VWXG\� SRSXODWLRQ� UHSRUWHG� WKDW� WKH\�ZHUH� XVLQJ� FRPSXWHU� LQ� FRQVWUXFWLRQ�ZRUNV�� 7KH� UHVXOWV� H[KLELW� YHU\� KLJK�OHYHO�RI� FRPSXWHU�XVDJH��ZKLFK�H[SUHVVHV� WKH� DELOLW\�RI� WKH� UHVSRQGHQWV� WR�IROORZ� XS� WKH� PRGHUQ� FRPSXWHU� WRROV� DQG� WHFKQLTXHV�� 0RVW� RI� WKH�SDUWLFLSDQWV� LQ� WKH� VXUYH\� �������� ZHUH� µIUHTXHQWO\¶� XVLQJ� FRPSXWHU� LQ�SURMHFW�VFKHGXOLQJ��,Q�FRQWUDU\��RQO\������RI�WKHP�GLG�QRW�XVH�FRPSXWHU�LQ�VFKHGXOLQJ�ZRUNV���7DEOH���'LVWULEXWLRQ�RI�WKH�VWXG\�SRSXODWLRQ�IRU�XVLQJ�FRPSXWHU�DSSOLFDWLRQV�

1RW�XVHG� 2FFDVLRQDOO\� 8VXDOO\� $OZD\V�&RPSXWHU�DSSOLFDWLRQV� 1R�� �� 1R�� �� 1R�� �� 1R�� ��3URMHFW�VFKHGXOLQJ�� �� ���� ��� ����� ��� ����� ��� �����3URMHFW�FRVW�HVWLPDWH� ��� ����� ��� ����� ��� ����� ��� �����3URMHFW�FRQWURO� ��� ����� ��� ����� ��� ����� ��� �����:RUG� SURFHVVLQJ� 	�DFFRXQWLQJ��� � ���� ��� ����� ��� ����� ��� �����
�7KH�WRWDO�QXPEHU�RI�UHVSRQGHQW¶V� ����
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$URXQG�TXDUWHU�RI�UHVSRQGHQWV���������ZHUH�QRW�XVLQJ�FRPSXWHU�WR�SUHSDUH�FRVW�HVWLPDWH��ZKLOH�PRUH�WKDQ�KDOI�RI�UHVSRQGHQWV���������ZHUH�
IUHTXHQWO\
�XVLQJ� FRPSXWHU� LQ� FRVW� HVWLPDWH�� 6LPLODU� UHVXOWV� ZHUH� QRWLFHG� IRU� SURMHFW�PRQLWRULQJ� DQG� FRQWURO�� 7KH� PDLQ� UHDVRQ� IRU� ORZ� XVLQJ� RI� FRPSXWHU�DSSOLFDWLRQ� LQ�FRVW�HVWLPDWH�DQG�FRVW�FRQWURO�PD\�EH�H[SODLQHG�E\�WKH�QRQ�HIILFLHQW�XVLQJ�RI�FRPSXWHU�DSSOLFDWLRQ�VXLWDEOH� WR� WKH�HVWLPDWH�DQG�FRQWURO�PHWKRGV�XVHG� LQ� WKH�*D]D�6WULS��)XUWKHUPRUH�� WKHUH� LV�QR�HIILFLHQW� WUDLQLQJ�IRU� XVLQJ� VXFK� SURJUDPV�� ,Q� DGGLWLRQ� WR� WKH� ZURQJ� EHOLHYHV� E\� WKH�UHVSRQGHQWV� WKDW� VXFK� DSSOLFDWLRQV�ZLOO� LQFUHDVH� WKH� JHQHUDO� RYHUKHDGV� IRU�WKH�FRQWUDFWRU��������� RI� UHVSRQGHQWV� ZHUH� XVLQJ� FRPSXWHU� IRU� EXVLQHVV� LVVXHV�� 7KH�GLIIHUHQFH�EHWZHHQ�RZQHUV�DQG�FRQWUDFWRUV�LQ�VFRULQJ�FRPSXWHU�DSSOLFDWLRQ�LQGLFDWHG� QR� VLJQLILFDQW� GLIIHUHQFHV� � LQ� XVLQJ� FRPSXWHU� DSSOLFDWLRQV� �3Y�!��������7DEOH���5DQNLQJ�RI�XVLQJ�FRPSXWHU�DSSOLFDWLRQV�E\�RZQHUV�DQG�FRQWUDFWRUV�
2ZQHUV� &RQWUDFWRUV�*URXS� 7RRO�
,PSRUWDQFH�,QGH[� 5DQN� ,PSRUWDQFH�,QGH[� 5DQN�

3URMHFW�VFKHGXOLQJ� ������ �� ������ ��
*HQHUDO�EXVLQHVV� ������ �� ������ ��
&RVW�HVWLPDWH� ������ �� ������ ��

FRPSXWHU�DSSOLFDWLRQV�
&RVW�FRQWURO� ������ �� ������ ��

�7KH� 6SHDUPDQ¶V� FRUUHODWLRQ� WHVW� IRU� DJUHHPHQW� RQ� UDQNLQJ� FRPSXWHU�DSSOLFDWLRQV�LQ�VXSSRUWLQJ�SURMHFW�PDQDJHPHQW�UHYHDOHG�WKDW�WKHUH�LV�D�YHU\�VWURQJ� FRUUHODWLRQ� DQG� OLQHDU� DVVRFLDWLRQ� EHWZHHQ� RZQHUV� DQG� FRQWUDFWRUV��UKR� ��������7KDW�LV��ERWK�SDUWLHV�DJUHH�RQ�WKH�UDQNLQJ�RI�WKHVH�IDFWRUV��7KH�FRUUHODWLRQ�LV�VLJQLILFDQW�DW�3Y���������7KH� VDPH� HYDOXDWLRQ� RI� ERWK� RZQHUV� DQG� FRQWUDFWRUV� LQ� UDQNLQJ� FRPSXWHU�DSSOLFDWLRQV�LV�UHSRUWHG��7DEOH�����7KH�KLJKHVW�UDQN�ZDV�XVLQJ�WKH�FRPSXWHU�LQ SURMHFW�VFKHGXOLQJ�ZLWK�SUHIHUHQFH�WR�FRQWUDFWRUV��,� ���������ZKLOH�XVLQJ�FRPSXWHU�IRU�FRVW�FRQWURO�ZDV�WKH�ORZHVW�ZLWK�SUHIHUHQFH�WR�FRQWUDFWRUV��,� �������� ,W� LV� QRWLFHG� WKDW� ERWK� SDUWLHV� KDYH� ORZ� FRQFHUQ� LQ� XVLQJ� FRPSXWHU�DSSOLFDWLRQV�IRU�FRVW�FRQWURO���7KH�UHDVRQ�EHKLQG�WKH�DJUHHPHQW�LV�WKDW�ERWK�SDUWLHV�KDYH�HTXDO�NQRZOHGJH�DERXW�WKHVH�SUDFWLFHV��)XUWKHUPRUH��WKH\�KDYH�WKH�VDPH�GHJUHH�RI�LQWHUHVW�IRU�XVLQJ�VXFK�SUDFWLFHV��)LQDOO\��WKH�OHYHO�RI�XVLQJ�VXFK�WRROV�E\�FRQWUDFWRUV�LV�DIIHFWHG� E\� RZQHU¶V� UHTXLUHPHQWV��7KHUHIRUH�� VWURQJ� UHODWLRQ�EHWZHHQ�ERWK�VDPSOHV�LV�H[SHFWHG��+RZHYHU��WKH�FRQWUDFWRUV�KDYH�WR�EH�PRUH�DZDUH�DERXW�XVLQJ� FRPSXWHU� DSSOLFDWLRQ�� 7KH� XQDZDUHQHVV� RI� WKH� LPSRUWDQFH� RI� VXFK�WRROV� PDNHV� WKH� FRQWUDFWRUV� XVH� WKHVH� WRROV� RQO\� XSRQ� RZQHU
V� UHTXHVW��
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&RQWUDU\�� WKH� FRQWUDFWRUV� VKRXOG� EH� DZDUH� WKDW� WKH� XVH� RI� VXFK� WRROV� VKDOO�LPSURYH� WKH� WLPH� DQG� FRVW� FRQWURO� RI� SURMHFWV� LQ� DGGLWLRQ� WR� HQKDQFH� WKH�TXDOLW\�DQG�WKH�VDIH�SHUIRUPDQFH�RI�WKH�SURMHFW��7KHUH� ZHUH� VRPH� GLIIHUHQFHV� EHWZHHQ� WKLV� VWXG\� DQG� WKH� VWXG\� GRQH� E\�+XWFKLQJV� DQG� &KULVWRIIHUVRQ� �������� 7KDW� LV�� WKH� SULRULW\� RI� XVLQJ� VXFK�DSSOLFDWLRQV�LQ�+XWFKLQJV�DQG�&KULVWRIIHUVRQ��������UHVHDUFK�ZDV�IRU�ZRUG�SURFHVVLQJ� 	� DFFRXQWLQJ�� FRVW� FRQWURO�� FRVW� HVWLPDWLQJ� DQG� VFKHGXOLQJ�UHVSHFWLYHO\�� :KLOH� LQ� WKLV� VWXG\� WKH� KLJK� SUHIHUHQFH� ZDV� IRU� VFKHGXOLQJ��ZRUG�SURFHVVLQJ�	�DFFRXQWLQJV��FRVW�HVWLPDWH�DQG�FRVW�FRQWURO�UHVSHFWLYHO\��7KH�GLIIHUHQFH�FDQ�EH�H[SODLQHG�WKDW�WKH�UHVLGHQWLDO�FRQVWUXFWLRQ�FRPSDQLHV�LQ 86$�KDYH�OHVV�FRQFHUQ�LQ�XVLQJ�WLPH�VFKHGXOLQJ�DSSOLFDWLRQ�EHFDXVH�WKH\�DUH� QRW� UHODWHG� WR� WKH� SXEOLF� VHFWRU� ZKHUH� VWULFW� WLPH� FRQWURO� LV� QHHGHG� LQ�DGGLWLRQ�WKDW�WKH�UHVLGHQWLDO�EXLOGLQJV�DUH�QRW�PRVWO\�UHVWULFWHG�E\�WLJKWHQHG�WLPH�IUDPH���&RQFOXVLRQV�DQG�5HFRPPHQGDWLRQV�7KH� XVH� RI� TXDOLW\� SUDFWLFHV� UHYHDOHG� WKDW� WKH� FRQVHQVXV� LV� WKDW� WKH�LQVSHFWLRQ�WRRO�LV� WKH�PRVW�HIIHFWLYH�DQG�LQIOXHQWLDO�SUDFWLFH�HYHU�XVHG��7KH�RZQHUV�UHJDUGHG�VLJQLILFDQWO\�WKH�TXDOLW\�DXGLWV�WR�EH�YHU\�HVVHQWLDO�SUDFWLFH��7KH�FRQWUDFWRUV�DUH�XVLQJ�VWDWLVWLFDO�VDPSOLQJ�PRUH�WKDQ�TXDOLW\�DXGLWV�ZKLOH�WKH�RZQHUV�UHSRUWHG�WKH�LQYHUVH��7KH�UHVXOWV�VKRZV�ORZ�XVH�RI�FRQWURO�FKDUWV�E\�ERWK�SDUWLHV��7KH�UHVXOWV�DOVR�VKRZHG�DQ�RYHUDOO�KLJKHU�XVH�TXDOLW\�WRROV�E\� RZQHUV� UDWKHU� WKDQ� FRQWUDFWRUV�� 7KH� XVH� RI� FRPSXWHU� LQ� VXSSRUWLQJ� WKH�LPSOHPHQWDWLRQ� RI� SURMHFW� PDQDJHPHQW� LV� DQRWKHU� LVVXH� WKDW� ZDV�LQYHVWLJDWHG��7KH�ILQGLQJV�RI�WKLV�UHVHDUFK�FRQILUP�WKDW�WKH�WLPH�VFKHGXOLQJ�DSSOLFDWLRQ� LV� WKH�PRVW� XVHG�RQH�E\�ERWK� VDPSOHV��*HQHUDOO\��ERWK�RZQHUV�DQG�FRQWUDFWRUV�KDYH�WKH�VDPH�SULRULW\�LQ�XVLQJ�FRPSXWHU�DSSOLFDWLRQV��7KH�FRQWUDFWRUV� VKRZHG�PRUH� XVH� RI� SURMHFWV� VFKHGXOLQJ�� JHQHUDO� EXVLQHVV� DQG�FRVW� FRQWURO� DSSOLFDWLRQV� WKDQ� RZQHUV�� 7KH� FRVW� FRQWURO� DSSOLFDWLRQV� DUH�IRXQG�WR�EH�WKH�ORZHVW�XVHG�DSSOLFDWLRQV��7KHUH�LV�DQ�XUJHQW�QHHG�WR�HVWDEOLVK�D�SURIHVVLRQDO�ERG\�VXFK�DV�,QVWLWXWH�RI�%XLOGLQJV� WR� UHYLHZ� ORFDO� SURMHFW� PDQDJHPHQW� SUDFWLFHV� LQ� WHUPV� RI�HGXFDWLRQ� DQG� WUDLQLQJ� UHTXLUHG� IRU� WKRVH� SDUWLFLSDWLQJ� LQ� PDQDJLQJ� WKH�SURMHFWV��7KH�FRQWUDFWRUV�KDYH�WR�PDNH�LQYHVWPHQW�LQ�LPSURYLQJ�WKH�DELOLWLHV�RI�WKHLU�VWDII�IRU�EHVW�XVH�RI�FRPSXWHU�EDVHG�DSSOLFDWLRQ�IRU�FRVW�HVWLPDWH�DQG�FRVW�FRQWURO�WHFKQLTXHV��,W�LV�HVVHQWLDO�IRU�UHVHDUFKHUV�LQ�SURMHFW�PDQDJHPHQW�LQ WKH�*D]D�6WULS�WR�GHYHORS�D�FRVW�HVWLPDWH�DQG�FRVW�FRQWURO�PRGHOV�ZKLFK�WDNH� LQWR� FRQVLGHUDWLRQ� WKH� ORFDO� WUHQGV� DQG� PHWKRGRORJLHV� WR� DFKLHYH�LPSURYHPHQW�LQ�WKLV�DUHD���
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5HIHUHQFHV�>�@� $QGUHVVRQ�� 1��� ������ &RQVWUXFWLRQ� FRPSDQ\� UHTXLUHPHQW� RQ� SURMHFW�PDQDJHPHQW�VRIWZDUH��/XQG�XQLYHUVLW\��6ZHGHQ��>�@� %DUULH�� '�� 6��� DQG� 3DXOVRQ�� %�� &��� ������ 3URIHVVLRQDO� FRQVWUXFWLRQ�PDQDJHPHQW���0F*UDZ�+LOO��,QF�>�@� %UDPEOH�� %�%�� �� '¶R1RIULR�� 0��� DQG� 6WHWVRQ�� -��� ������ $YRLGLQJ� DQG�UHVROYLQJ�FRQVWUXFWLRQ�FODLPV��5V�0HDPV�FRPSDQ\��,QF��>�@� &KULVWRIIHUVRQ�� -�� 3��� ������ 8VLQJ� SRZHUIXO� VSUHDGVKHHW� DSSOLFDWLRQ� WR�WKH� HIILFLHQF\� DQG� HIIHFWLYHQHVV� RI� HVWLPDWLQJ��$6&�SURFHHGLQJ�RI� ��WK�DQQXDO� FRQIHUHQFH�� &DOLIRUQLD� 3RO\WHFKQLF� 6WDWH� 8QLYHUVLW\�� 6DQ� /XLV�2ELVSR��&DOLIRUQLD����>�@ &ORXJK��5��+���������&RQVWUXFWLRQ�FRQWUDFWLQJ��-RKQ�:LOH\�	�6RQV��,QF��>�@ (O�6DZDK�� +��� ������ 4XDOLW\� PDQDJHPHQW� SUDFWLFHV� LQ� WKH� (J\SWLRQ�FRQVWUXFWLRQ�LQGXVWU\���SURFHHGLQJ�RI�WKH��WK�,QWHUQDWLRQDO�H[KLELWLRQ�DQG�FRQIHUHQFH�IRU�EXLOGLQJ�DQG�FRQVWUXFWLRQ��>�@�(QVKDVVL��$�������D��6LWH�RUJDQL]DWLRQ�DQG�VXSHUYLVLRQ�LQ�KRXVLQJ�SURMHFW�LQ� WKH� *D]D� 6WULS�� 7KH� ,QWHUQDWLRQDO� -RXUQDO� RI� 3URMHFW� 0DQDJHPHQW��9RO������1R�����SS���������>�@ (QVKDVVL��$�������E��(QJLQHHULQJ�SURMHFW�PDQDJHPHQW��0DQVRXU�SULQWLQJ��$UDELF���>�@� +HQGULFNVRQ�� &�� �� ������ 7KH� SURMHFW� PDQDJHPHQW� IRU� FRQVWUXFWLRQ��,QWHUQHW�ERRN�����ZZZ�FH�FPX�HGX>��@� +XWFKLQJV�� '�� 0��� DQG� &KULVWRIIHUVRQ�� -�� 3��� ������ $� VWXG\� RI�PDQDJHPHQW�SUDFWLFHV�LQ�VPDOO�YROXPH�KRPH�EXLOGLQJ�FRPSDQLHV��$6&�SURFHHGLQJ�RI���WK�DQQXDO�FRQIHUHQFH��3XUGXH�8QLYHUVLW\��,QGLDQD���>��@� +XWFKLQJV�� '�� 0��� DQG� &KULVWRIIHUVRQ�� -�� 3��� ������ 0DQDJHPHQW�SUDFWLFHV�RI�UHVLGHQWLDO�FRQVWUXFWLRQ�FRPSDQLHV�SURGXFLQJ����DQG�IHZHU�DQQXDOO\�� $6&� SURFHHGLQJ� RI� ��WK� DQQXDO� FRQIHUHQFH�� 8QLYHUVLW\� RI�'HQYHU��&RORUDGR��>��@�/LEHUDWRUH��0���-���3ROODFN�-RKQVRQ��%���DQG�6PLWK��&��$���������3URMHFW�PDQDJHPHQW� LQ� FRQVWUXFWLRQ�� VRIWZDUH� XVH� DQG� UHVHDUFK� GLUHFWLRQV��-RXUQDO�RI�FRQVWUXFWLRQ�HQJLQHHULQJ�DQG�PDQDJHPHQW��>��@�.D]L��$��6���������3URMHFW�SODQQLQJ�DQG�FRQWURO�SDUDPHWHU�DQDO\VLV��PDLO�TXHVWLRQQDLUH��977��)LQODQG��>��@� 0F&DEH�� 6��� ������ 4XDOLW\� LPSURYHPHQW� WHFKQLTXHV� LQ� FRQVWUXFWLRQ��$GGLVRQ�:HVOH\�/RQJPDQ��>��@�0H]KHU��7��DQG�7DZLO��:���������&DXVHV�RI�GHOD\V� LQ� WKH�FRQVWUXFWLRQ�LQGXVWU\� LQ� /HEDQRQ�� (QJLQHHULQJ� &RQVWUXFWLRQ� 	� $UFKLWHFWXUDO�0DQDJHPHQW�9ROXPH���,VVXH���3DJH�������6HSWHPEHU�������%ODFNZHOO�6FLHQFH���
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>��@�023,&��������7KLUG�TXDUWHUO\�PRQLWRULQJ�UHSRUW�RQ�GRQRU¶V�DVVLVWDQFH��ZZZ�SQD�QHW>��@�1HH��3��$���������,62������LQ�FRQVWUXFWLRQ��-RKQ�:LOH\�DQG�6RQV��,QF�>��@� 3DOHVWLQLDQ� (FRQRPLF� 3ROLF\� 5HVHDUFK� ,QVWLWXWH� �0$6��� ������(FRQRPLF� PRQLWRULQJ� UHSRUW��ZZZ�SDOHFRQ�RUJ�PDVGLU�PRQLWRU�PRQLWRU�KWPO>��@�3(&'$5��������+RXVLQJ�LQ�3DOHVWLQH��ZZZ�SHFGDU�RUJ�>��@� 3URMHFW� PDQDJHPHQW� LQVWLWXWHV� �30,��� ������ $� JXLGH� WR� WKH� SURMHFW�PDQDJHPHQW�ERG\�RI�NQRZOHGJH��30%2.�*XLGH��>��@� 3&%6� �WKH� 3DOHVWLQLDQ� FHQWUDO� EXUHDX� RI� VWDWLVWLFV��� ������ QXPEHU� RI�HQWHUSULVHV�DQG�� SHUVRQV� HQJDJHG� IRU� FRQVWUXFWLRQ� FRQWUDFWRUV� �������������ZZZ�SFEV�RUJ>��@� <DQJ�� 0�/��� &KXDK�� .�� %��� 5DR� 7XPPDOD�� 9�� 0�� DQG� &KHQ�� (�� +���������3URMHFW�PDQDJHPHQW�SUDFWLFHV�LQ�3XGRQJ��7KH�,QWHUQDWLRQDO�-RXUQDO�RI�3URMHFW�0DQDJHPHQW��9RO������1R���SS�����������>��@� :RRGZDUG�� -�� )��� ������ &RQVWUXFWLRQ� SURMHFW� PDQDJHPHQW�� 7KRPDV�7HOIRUG�� SXEOLVKLQJ��>��@�:RUOG�EDQN��������:HVW�%DQN�DQG�*D]D�LQ�EULHI��ZZZ�ZRUOGEDQN�RUJ�


