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$FNQRZOHGJHPHQW
,W� JLYHV� PH� JUHDW� SOHDVXUH� WR� WKDQN� DOO� WKH� SHRSOH� ZKR� KHOSHG� WR�PDNH� WKLV� UHVHDUFK�SRVVLEOH�WR�H[LVW�

� 0\� GHHSHVW� WKDQNV� WR� P\� GLUHFW� VXSHUYLVRU� 'U�� .DPDODLQ� 6KD¶DW� IRU� KLV�FRQWLQXRXV�DGYLFHV�DQG�YDOXDEOH�VXSSRUW�� 0\�DSSUHFLDWLRQ�WR�'U��.KDLU\�(O�-DPDO�DQG�'U��5LIDW�5XVWRP�IRU�WKHLU�YDOXDEOH�FRPPHQWV�WKDW�DGGHG�WR�WKH�UHVHDUFK�PRUH�SRZHU�DQG�DFFXUDF\�� 0\�EHVW�ZLVKHV�WR�WKH�H[SHUW�SDQHO�ZKR�JDYH�D�SRZHUIXO�LQWHUYHQWLRQ�WR�WKH�ILHOG�VXUYH\��3URI��'U��$GQDQ�(QVKDVVL��'U��5LIDW�5XVWRP��(QJ��6DPLU�0DQQDK��(QJ��1DEHLO�(O�6DZDOKL�DQG�(QJ��<DVHU�(O�6KDQWL�� 0\� EHVW� ZLVKHV� DQG� NHHQ� WKDQNV� WR� WKH� FRQVXOWDQWV� ZKR� HYDOXDWHG� WKH� )HHV�(VWLPDWLQJ�0RGHO��)(0���(QJ��6DPLU�0DQQDK��(QJ��$OL�(O�1DNKDOD��(QJ��$GHO�$ER�.XPDLO��(QJ��$KPHG�$ER�5DVV�DQG�(QJ��=RKDLU�0HGRXNK��� 6SHFLDO� WKDQNV� WR� WKH� HQJLQHHUV� RI� WKH� 3DOHVWLQLDQ� ,QVWLWXWLRQV��$XWKRULWLHV� DQG�0XQLFLSDOLWLHV�ZKR�KHOSHG�PH� LQ�JDWKHULQJ� WKH� DUFKLYDO� GDWD�QDPHO\��(QJ��$OL�$ER�0DUDVD��(QJ��$OL�$ER�(O�=RPRU�DQG�(QJ��$ZDG�5DMDE�IURP�WKH�3DOHVWLQLDQ�(FRQRPLF�&RXQFLO�IRU�'HYHORSPHQW�DQG�5HFRQVWUXFWLRQ��3(&'$5���(QJ��5HEKL�(O�6KLHNK�DQG�(QJ��6DGL�$OL�IURP�WKH�3DOHVWLQLDQ�:DWHU�$XWKRULW\��3:$���(QJ��6RILDQ�$ER�6DPUD�IURP�WKH�0LQLVWU\�RI�/RFDO�*RYHUQPHQW��0R/*���(QJ��.KDOLO�$��,VPDHLO�IURP�0XQLFLSDOLW\�RI�1XVHLUDW��'U��0DMHG�(O�%D\DD¶�DQG�0LVV�+XGD�6NDLN�IURP�WKH�:RUOG�%DQN RIILFH�LQ�*D]D� 0\�GHHS� WKDQNV� WR�DOO�FRQVXOWLQJ�RIILFH�ILUPV�ZKR�UHVSRQGHG�WR�WKH�ILHOG�VWXG\�TXHVWLRQQDLUH��� 0\� WKDQNV� WR� WKH� HPSOR\HHV�RI� WKH�$VVRFLDWLRQ�RI�(QJLQHHU� IRU� VXSSRUWLQJ�PH�ZLWK�WKH�UHTXLUHG�UHSRUWV�DQG�LQIRUPDWLRQ�� )LQDOO\��VSHFLDO�WKDQNV�IRU�P\�FROOHDJXHV�LQ�WKH�8QLYHUVDO�*URXS�IRU�(QJLQHHULQJ�DQG�&RQVXOWLQJ�IRU�WKHLU�HQFRXUDJHPHQW�DQG�VXSSRUW��
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$%675$&7
7KH�SHUIRUPDQFH�RI�WKH�GHVLJQ�SURFHVV�LQ�D�FRQVWUXFWLRQ�SURMHFW�KDV�D�JUHDW�LQIOXHQFH�RQ�WKH�VXFFHVV�DQG�TXDOLW\�RI�WKH�VXEVHTXHQW�SURFHVVHV�LQ�WKH�SURMHFW�OLIH�F\FOH���'HVSLWH�LWV�LPSRUWDQFH�� UHODWLYHO\� OLWWOH� DWWHQWLRQ� KDV� EHHQ� JLYHQ� WR� WKH� PDQDJHPHQW� RI� WKH� GHVLJQ�SURFHVV�7KLV� UHVHDUFK� LV� FRQGXFWHG� WR� LQYHVWLJDWH� WKH� SHUFHSWLRQ� DQG� SUDFWLFH� RI� WKH� GHVLJQ�FRQVXOWDQWV� LQ� *D]D� 6WULS� LQ� WKH� GHVLJQ� SURFHVV� PDQDJHPHQW�� (YHQWXDOO\�� D� FRPSXWHU�EDVHG�GHFLVLRQ�PDNLQJ�WRRO��FDOOHG�³)HHV�(VWLPDWLQJ�0RGHO´��)(0��LV�GHYHORSHG�� �7KLV�WRRO� LV�EDVHG�RQ�0LFURVRIW�([FHO� VSUHDGVKHHWV�� ,W� LV� VXSSRVHG� WR�XWLOL]H� WKH�FRQVXOWDQW¶V�H[SHULHQFH��DYDLODEOH�FRVW�GDWD��KLVWRULFDO�GDWD�UHJDUGLQJ�WKH�WRWDO�VFRUH�RI�WKH�FRQVXOWLQJ�ELGV�ZLQQHUV��DQG��0RQWH�&DUOR�VLPXODWLRQ�LQ�RUGHU�WR�HVWLPDWH�UDWLRQDOO\�WKH�FRQVXOWLQJ�IHHV�7KH� UHVHDUFK� KDV� EHHQ� FRQGXFWHG� WKURXJK� OLWHUDWXUH� UHYLHZ� RI� WKH� WRSLFV� UHODWHG� WR�PDQDJHPHQW DQG� FRVWLQJ� RI� GHVLJQ� SURFHVV�� IROORZHG� E\� D� ILHOG� VXUYH\� RI� WKH� ORFDO�FRQVXOWDQWV� SHUFHSWLRQ� DQG� SUDFWLFH� LQ� WKH� GHVLJQ� PDQDJHPHQW�� � 7ZHQW\� WZR� WRS�FRQVXOWLQJ� ILUPV�RIILFHV� DUH� DVNHG� WR� ILOO� D� TXHVWLRQQDLUH� WKDW� FRYHUV� WRSLFV� UHODWHG� WR�GHVLJQ�PDQDJHPHQW SHUFHSWLRQ� DQG�SUDFWLFH��$UFKLYDO�GDWD�DERXW� WKH�FRQVXOWLQJ� WHQGHUV�HYDOXDWLRQ� UHVXOWV� RI� DERXW� IRUW\� � FRQVXOWLQJ� WHQGHUV� DUH� JDWKHUHG� DV� ZHOO�� � 7KH� ILHOG�VXUYH\�LQGLFDWHG�WKDW� ORFDO�FRQVXOWDQWV�KDYH�� LQ�JHQHUDO��D�JRRG�SHUFHSWLRQ�RI�WKH�GHVLJQ�SURFHVV��EXW�PRUH�HIIRUWV�DUH�WR�EH�DGGUHVVHG�WR�HQKDQFH�WKHLU�SUDFWLFH$� PRGHO� UHSUHVHQWLQJ� WKH� ORFDO� GHVLJQ� SURFHVV� LV� SURSRVHG�� � 7KLV� PRGHO� HPSKDVL]HV�SODQQLQJ�DQG� �FRRUGLQDWLQJ� WKH�GHVLJQ�DFWLYLWLHV�DV�ZHOO�DV� WKH�SURDFWLYH�LQYROYHPHQW�RI�WKH�FOLHQW�LQ�WKH�GHVLJQ�SURFHVV���7KHVH�HOHPHQWV��WRJHWKHU�ZLWK�GHVLJQ�VWDII�WUDLQLQJ��KDV�EHHQ� IRXQG�DV� WKH�PDLQ� IDFWRUV� WKDW� OHDG� WR� VXFFHVVIXO�GHVLJQ�SURFHVV�DQG�FRQVHTXHQWO\�FRQWULEXWH�WR�GHYHORSLQJ�WKH�ORFDO�FRQVWUXFWLRQ�LQGXVWU\�)(0� LV� WDLORUHG� IRU� WKH� FRPPRQO\�XVHG� WZR�HQYHORS� WHQGHULQJ�SURFHGXUH� IRU� VROLFLWLQJ�FRQVXOWLQJ�VHUYLFHV��7KH�PRGHO�KHOSV�WKH�XVHU�WR�GHFLGH�KLV�ELGGLQJ�VWUDWHJ\�DQG�SUHSDUH�DQ�HVWLPDWH�DFFRUGLQJO\��7KH�ORFDO�FRQVXOWDQWV�ZKR�HYDOXDWHG�)(0�VWDWHG�WKDW�LW�LV�XVHIXO�DV�D�GHFLVLRQ�VXSSRUW�WRRO�VXLWDEOH�IRU�WKH�WZR�HQYHORS�FRQVXOWLQJ�ELGV�LQ�*D]D�6WULS�
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7KLV� VWXG\� FRQFOXGHV� WKDW� DOO� WKH� FRQVWUXFWLRQ� LQGXVWU\� VWDNHKROGHUV� VKRXOG� DLP� DW�DFKLHYLQJ�VXFFHVVIXO�GHVLJQ�SURFHVV���&RQVXOWDQWV�DUH�DGYLVHG�WR�XVH�D�FRPSXWHUL]HG�WRRO��VXFK� DV� )(0�� LQ� WKHLU� IHHV� HVWLPDWLQJ�� � 3URIHVVLRQDO� DVVRFLDWLRQV� DQG� DFDGHPLF�LQVWLWXWLRQV� DUH� LQYLWHG� WR� SDUWLFLSDWH� LQ� DFWLYLWLHV� WKDW� GLVVHPLQDWH� WKH� DZDUHQHVV� RI� WKH�JRRG�GHVLJQ�PDQDJHPHQW�SUDFWLFHV��,W�LV�UHFRPPHQGHG�WKDW�WKH�$VVRFLDWLRQ�RI�(QJLQHHUV��WRJHWKHU�ZLWK�JRYHUQPHQWDO�DQG�DFDGHPLF�LQVWLWXWLRQV��FRQWULEXWH�LQ�GHVLJQ�VWDII�FDSDFLW\�EXLOGLQJ�DQG�HQIRUFH�WKH�FRPSOLDQFH�WR�WKH�DVVRFLDWLRQ�VFDOH�RI�IHHV��
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º¨àäß�¿cTi��T�Xg�`��aU`����w�Xi�W��Y`igW�i]N[�g��n[�T�v�iUn������»p[�T�Y�ci»� IU�»]L�ITg�T�Xg�»`U�[���MW��i���ThO�¿�������p[�T�Y�ci��XiTg���sx�� �h�T��U�[��T��L��O ��u�in��T����Y�c��T�� O �~�Xj{�uUs���~�����c��T����iUn[l�T�ITgL�}Un�[lT�\»cW�T�Th»� }g»��\�c�������p[�T�XiTg��ZTiTi��T�hUf[T��~�XgwUl��� YWl�c��XTgL�i��s[���O�Y�U���T��~��xl��U�� ��Y»liU���T����»�U���T��l[�)(0����Y�iUn[l�T�ZU�gf�T�VUx[L�i�g�[�_�U�iW�_�U�iW ¿�f����XTg�T��h��¿�x[�\�c�� �¿l�O�Z~�»l�i����r�UW����iUn[l�T�XiWf���w�g�[x[��ipU�w��w Xi~�[��T�ZU���x��T���O�Y~UY���[�v����Y�iUn[l�T�ZTIUsx�T�����[��Y�WUl�T�_SU[��T����Y�iU»n[l�T�ZU»�gf���Y»����T���iU��Z���� Y�iUn[l�T�ZU�gf�T�Y�������s���i�g�[���w�¿�pc�����XU�Uc����Y��x�T�ZTh�v�rT���T��~�Y�WUl�T�ZUlTig�T�Yx`Ti»� �»�w�\»cW�T�g�[»wTi�xl[�����p[�T�XiTgPW��~�U�������c��T����iUn[l�T���Ws[�����U���T�}Un�[l����Tg���\cW���h�vW[���Y�iUn[l�T�ZU»�gf�T;UW[�����inw�����]T���O��`�[�T��[�\�c�����»p[�T�XiTgO�V[U���T����Y�lg���Y�in�Y�lg���T�ZU�in�T Uw�r���T�¿�n[�Y�UW[lT�YSWx[��Xj{�uU»s���»~ �iW»��T���p[�T�Y���w���Ws[�����U��W�Y��x[��T�Z�Y�iUn[l�T�ZU�gf���;U�WUl��IUsw���xWiL���T�c�����[�_SU[���w ZU���x��v��`[��[�����h���O�Y~Ur�UW�XiTg���it��T�kUl���g�`����W���x[�[������c��T����iUn[l�T��L���Tg���T�bl��T�_SU[�����br[T�g���j�����L��O����p[�TY��x��T���[liU�����lc[��g�`�T����g�j��T�s�sf[�T�Y���L���w�^h����T�Th��j�i�� �Æ�U��c�����p[�T�Y���w�¿]���Uci[���;U»`h����\»cW�T�¿�»n���U��T����igUW��T��WU`��T�i�g�T���O�Y~Ur�UW����p[�T��~�Y��[f��T�ZU��Ux��T��»�W ��»l�[�T��¿]�[� T�s�V�ig[�v����ipU�x�T��h�Y��Ul��T���U[�UW��b`U�����p[����c[��~�Y�l�Si�T�¿�T�x�T������p[�T���Y��c��T�g��n[�T�YwU�p�i��s[��~�Y�iUn[l�T�ZTIUsx���;Up�pf�gx��T�Y�iUn[l�T�VUx[�T�i�g�[�_�U�iW����\cW�T�Th���Y�l�Si�T�Xi�]�TUl�W�������iUn[l�T�iU�[f����U��T������T���»��[�T��»�w�Y�»�W��T�iUn[l�T�iU[f��_�U�iW�T�Th��XgwY�iUn[l�T��WUx[��;Ti�g�[�	gx�� ��h��;U�~���U�W�V{i���[�T�IU»sx�T�Y�`�[Ti[»lT����iUn[l�T�gU~L�g���[�T�Y�iUn[l�T�ZTIUsx�T��~�ZTiTi��T�hUf[T��~�XgwUl��XTgM��g������L�_�U�iW�T�T�������h�T����»�c��T� ����T�����[�T���w�g�[x[Xj{�uUs���~��Tgf[l���b�p�����U��T���O��xl[��L�V`��Y��c��T�g��n[�T�YwU�p��~�Y�iUn��T�}Tis�T�v��`�	�L���O�\»cW�T�Th»� o»�f�_�U�iW��Tgf[lT�Xi�irW�����c��T����iUn[l���Y�p�[���O�o�f��U»�� �����»p[�T�Y�ci»� aU»`�Of�T�iUxlL�i�g�[�g�w���ai[���T�_�U�iW�T�¿]����Vl�c�Y�iUn[l�T�ZU�g�Y�����T�ZUWU���T��p�����h����p[�T�XiTgO��~�Yc�cp�T�ZUliU���UW��w��T�in���~�Y��Ul��UW�Y���gU��T�ZU»llN��T��bp���� U�ggc[��[�T�Y�iUn[l�T�ZU�gf�T�iUxlMW��Tj[��T�qi~��~�Y��Ul��UW���lg����T�YWU������[��MW�
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7DEOH�RI�&RQWHQWV'(',&$7,21�������������������������������������������������������������������������������������������������������������� ,,,$&.12:/('*(0(17������������������������������������������������������������������������������������������� ,9$%675$&7�������������������������������������������������������������������������������������������������������������������� 9º¨àäß� ����������������������������������������������������������������������������������������������������������������������������9,,7$%/(�2)�&217(176������������������������������������������������������������������������������������������ 9,,,/,67�2)�$%%5(9,$7,216 ������������������������������������������������������������������������������������;,,/,67�2)�),*85(6 �������������������������������������������������������������������������������������������������� ;,,,/,67�2)�7$%/(6 �����������������������������������������������������������������������������������������������������;,9&+$37(5 �,1752'8&7,21��������������������������������������������������������������������������������������������������������������� %$&.*5281' �������������������������������������������������������������������������������������������������������������� 7KH�HQJLQHHULQJ�FRQVXOWLQJ��SURIHVVLRQ �������������������������������������������������������������� /RFDO�FRQVXOWLQJ�ILUPV ����������������������������������������������������������������������������������������� 7HQGHULQJ�IRU�FRQVXOWLQJ�HQJLQHHULQJ�VHUYLFHV�������������������������������������������������� 5(6($5&+�352%/(0 �������������������������������������������������������������������������������������������������� 2%-(&7,9(6 ���������������������������������������������������������������������������������������������������������������� 6&23( ������������������������������������������������������������������������������������������������������������������������� 0(7+2'2/2*< ������������������������������������������������������������������������������������������������������������ 6WDJH����/LWHUDWXUH�UHYLHZ ���������������������������������������������������������������������������������� 6WDJH����)LHOG�6XUYH\������������������������������������������������������������������������������������������� 6WDJH����&ROOHFWLRQ�RI�DUFKLYDO�GDWD �������������������������������������������������������������������� 6WDJH����0RGHOV�IRUPXODWLRQ�DQG�YHULILFDWLRQ ��������������������������������������������������� 25*$1,=$7,21�2)�7+(�5(6($5&+ ��������������������������������������������������������������������������
&+$37(5 �'(6,*1�'(),1,7,21��352&('85(�$1'�0$1$*(0(17������������������������������ ���� ,1752'8&7,21 ����������������������������������������������������������������������������������������������������������� +,6725,&$/�35(9,(: ������������������������������������������������������������������������������������������������� '(6,*1�'(),1,7,216�$1'�&+$5$&7(5,67,&6 ������������������������������������������������������������� 67$*(6�$1'�67(36��2)� 7+(�'(6,*1�352&(66 �������������������������������������������������������������� '(6,*1�67$*(6�,1�7+(� /2&$/�35$&7,&( �������������������������������������������������������������������� $3352$&+(6�72�'(7$,/('�'(6,*1 ���������������������������������������������������������������������������� 'HVLJQ�/HG�$SSURDFK ���������������������������������������������������������������������������������������� 7KH�ORZ�&RVW�$SSURDFK������������������������������������������������������������������������������������� 0$1$*(0(17�&21&(376 ������������������������������������������������������������������������������������������� 7KH�2UJDQL]DWLRQ ������������������������������������������������������������������������������������������������ 7KH�0DQDJHPHQW�)XQFWLRQV�������������������������������������������������������������������������������� 7KH�PDQDJHU¶V�FKDOOHQJH���������������������������������������������������������������������������������� 3/$11,1*�7+(�'(6,*1�352&(66 ��������������������������������������������������������������������������������� 2EMHFWLYHV�RI�GHVLJQ�3URFHVV ����������������������������������������������������������������������������� 3ODQQLQJ�5HTXLUHPHQWV����������������������������������������������������������������������������������
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&+$37(5��,QWURGXFWLRQ
����%DFNJURXQG�������7KH�HQJLQHHULQJ��FRQVXOWLQJ�SURIHVVLRQ�7KH� HQJLQHHULQJ� FRQVXOWLQJ� SURIHVVLRQ� � LV� H[SHFWHG� WR� SOD\� D� FUXFLDO� UROH� LQ� SODQQLQJ��GHVLJQLQJ�� DQG� LPSOHPHQWLQJ� RI� EXLOGLQJ� DQG� LQIUDVWUXFWXUH� SURMHFWV� LQ� 3DOHVWLQH�� ,Q�GHYHORSHG� FRXQWULHV�� WKH� FRQVXOWLQJ� SURIHVVLRQ� JUHZ� LQ� VWDJHV� GXULQJ� PRUH� WKDQ� ����\HDUV��,W�HYROYHG�ZLWK�WKH�JURZWK�RI�WKH�HGXFDWLRQ�V\VWHP��WKH�HPHUJHQFH�RI�HQJLQHHULQJ�DV� DQ� DSSOLHG� VFLHQFH�� DQG� WKH� IRUPDWLRQ� RI� SURIHVVLRQDO� VRFLHWLHV� DQG� DVVRFLDWLRQV��%HIRUH� LWV� HVWDEOLVKPHQW� DV� DQ� LQGHSHQGHQW� SURIHVVLRQ�� SURMHFWV� ZHUH� GHVLJQHG� DQG�FRQVWUXFWHG�SULPDULO\�E\�JRYHUQPHQW�GHSDUWPHQWV���$V�WKHLU�FDSDFLW\�SURYHG�LQDGHTXDWH�WR� PHHW� WKH� GHPDQGV� RI� UDSLG� LQGXVWULDOL]DWLRQ�� RSSRUWXQLWLHV� RSHQHG� IRU� SULYDWH�HQWHUSULVHV�WR�EHJLQ�FRQVWUXFWLRQ�DQG�FRQVXOWLQJ�VHUYLFHV�RQ�D�PDMRU�VFDOH���3URIHVVLRQDO�VRFLHWLHV� DQG� DVVRFLDWLRQ� RI� FRQVXOWLQJ� ILUPV� SOD\HG� D� NH\� UROH� LQ� GLVVHPLQDWLQJ�NQRZOHGJH�DQG�SURPRWLQJ�KLJK�WHFKQLFDO�DQG�SURIHVVLRQDO�VWDQGDUGV�
������/RFDO�FRQVXOWLQJ�ILUPV%HIRUH�������WKH�QXPEHU�RI�GRPHVWLF�FRQVXOWLQJ�RIILFHV�LQ�*D]D�VWULS�ZDV�YHU\�OLPLWHG��DURXQG�ILYH�RIILFHV�� �7KHVH�RIILFHV�SURYLGHG�FRQVXOWDQF\�VHUYLFHV�PDLQO\�WR�WKH�SULYDWH�VHFWRU�DQG�WKH�ZRUN�PRVWO\�LQFOXGHG�WKH�GHVLJQ�RI�VPDOO�UHVLGHQWLDO�EXLOGLQJV�2Q�WKH�HYH�RI�HVWDEOLVKLQJ�WKH�3DOHVWLQLDQ�$XWKRULW\��3$��LQ�WKH�\HDU�������WKH�QXPEHU�RI� ORFDO� FRQVXOWLQJ� ILUPV� LQ� WKH� *D]D� 6WULS� JUHZ� SKHQRPHQDOO\�� WKH� QXPEHU� URVH� WR�DERXW����RIILFHV�ILUPV��7KHVH�ILUPV�ZHUH�HVWDEOLVKHG�WR�SURYLGH�FRQVXOWDQF\�VHUYLFHV�WR�3DOHVWLQLDQ� LQVWLWXWLRQV� LQ� WKH�SXEOLF�DQG�SULYDWH�VHFWRUV�DV�ZHOO�DV� WR� LQWHUQDWLRQDO�DQG�GRQRU� RUJDQL]DWLRQV�RSHUDWLQJ� LQ�3DOHVWLQH�� �7KH� ILUPV¶� DFWLYLWLHV� LQFOXGH� UHJLRQDO� DQG�WRZQ� SODQQLQJ�� EXLOGLQJ� V\VWHPV�� URDG� DQG� WUDIILF� HQJLQHHULQJ�� ZDWHU� VXSSO\� DQG�GLVWULEXWLRQ� IRU� GRPHVWLF� DQG� LUULJDWLRQ� XVHV�� ZDVWHZDWHU� FROOHFWLRQ� DQG� WUHDWPHQW��KRXVLQJ� DQG� LQGXVWULDO� GHYHORSPHQW�� 7KH� FRQVXOWLQJ� DFWLYLWLHV� DOVR� FRYHU� DOO� VWDJHV� RI�WKH�FRQVWUXFWLRQ�SURMHFW�OLIH�F\FOH��QDPHO\�x 3URMHFWV�DSSUDLVDO�DQG�IHDVLELOLW\�VWXGLHV�x 3URMHFWV�GHVLJQ�DQG�SUHSDUDWLRQV�RI�WHQGHU�DQG�FRQVWUXFWLRQ�GRFXPHQWV�
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x 6LWH�VXSHUYLVLRQ�DQG�FRQVWUXFWLRQ�PDQDJHPHQW�x 0RQLWRULQJ�DQG�WHFKQLFDO�DXGLWLQJ�GXULQJ�WKH�SURMHFWV�LPSOHPHQWDWLRQ�x (YDOXDWLRQ�RI�SURJUDPV�DQG�SURMHFWV�DW�FRPSOHWLRQ�5HFHQWO\�� ORFDO� FRQVXOWLQJ� ILUPV� KDYH� IRUPHG� MRLQW� YHQWXUHV� ZLWK� LQWHUQDWLRQDO� � DQG�UHJLRQDO�FRQVXOWDQWV� WR� � FRPSHWH� IRU�SURMHFWV� UHTXLULQJ�VHYHUDO� ILHOGV�RI�VSHFLDOL]DWLRQ���7KHVH� MRLQW� YHQWXUHV� HQDEOHG� ORFDO� � FRQVXOWLQJ� ILUPV� WR� SURYLGH� DOO� WKH� SURIHVVLRQDO�VHUYLFHV�UHTXLUHG�IRU�GHVLJQLQJ�DQG�SUHSDULQJ�ODUJH�VFDOH�SURMHFWV��PXOWLSXUSRVH�SURMHFWV�WKDW� QHHG� VSHFLDOL]DWLRQ� LQ� FRPSXWHU� PRGHOLQJ�� HFRQRPLF� DQG� ILQDQFLDO� DQDO\VLV�� DQG�KXPDQ� UHVRXUFHV� GHYHORSPHQW�� 2Q� WKH� RWKHU� KDQG�� WKHVH� MRLQW� YHQWXUHV� FUHDWHG� D�FKDQQHO�WR�WUDQVIHU�WKH�LQWHUQDWLRQDO��NQRZOHGJH�DQG�H[SHUWLVH�WR�WKH�ORFDO�FRQVWUXFWLRQ�LQGXVWU\��
������7HQGHULQJ�IRU�FRQVXOWLQJ�HQJLQHHULQJ�VHUYLFHV7ZR�HQYHORS� WHQGHULQJ� PHWKRG� LV� FRPPRQO\� XVHG� LQ� FRQVWUXFWLRQ� LQGXVWULHV� DV� D�PHFKDQLVP� IRU� DOORFDWLQJ� FRQVXOWDQF\� ZRUN� WR� GHVLJQ� FRQVXOWDQWV� VXFK� DV� DUFKLWHFWV��VXUYH\RUV� DQG� HQJLQHHUV��7KH� FRQVXOWDQF\� FRQWUDFWV� DUH� DZDUGHG� RQ� WKH� EDVLV� RI� SULFH��L�H�� IHH�� DQG�TXDOLW\� �L�H�� WHFKQLFDO� VFRUH��� � ,Q�PDQ\�FDVHV�� HDFK�FRQVXOWDQW¶V� WHFKQLFDO�VFRUH�DQG�IHH�LV�FRQYHUWHG�WR�D�SHUFHQWDJH�RU�UDWLR�UHODWLYH�WR�WKH�FRPSHWLWLRQ¶V�KLJKHVW�WHFKQLFDO� VFRUH� DQG� ORZHVW� IHH� EHIRUH� EHLQJ� ZHLJKWHG� DQG� DJJUHJDWHG� DFFRUGLQJ� WR� D�JLYHQ� IRUPXOD�� � 8VXDOO\�� WKH� FRQWUDFW� LV� WKHQ� DZDUGHG WR� WKH� FRQVXOWDQW�ZLWK� WKH� EHVW�RYHUDOO�VFRUH�/RFDO� FRQVXOWDQWV�JHW�PRVW�RI� WKHLU�ZRUN� WKURXJK� WKH� WZR�HQYHORS� WHQGHUV��)UHTXHQWO\�WKH\� VXEPLW� WZR� SURSRVDOV�� WHFKQLFDO� DQG� ILQDQFLDO�� 7KH� FOLHQW� ILUVW� HYDOXDWHV� WKH�WHFKQLFDO�SURSRVDOV�DQG� �HDFK�FRQVXOWDQW LV�DVVLJQHG�D�³WHFKQLFDO�VFRUH´��7KH�ILQDQFLDO�SURSRVDOV�DUH�WKHQ�RSHQHG�DQG�HDFK�FRQVXOWDQW�LV�DVVLJQHG�D�³ILQDQFLDO�VFRUH´��%\�XVLQJ�D FHUWDLQ�IRUPXOD��WKH�WHFKQLFDO�DQG�ILQDQFLDO�VFRUHV�DUH�DJJUHJDWHG�WR�JHW�WKH�WRWDO�VFRUH��7KH�FRQVXOWDQW�ZLWK�WKH�PD[LPXP�WRWDO�VFRUH�LV�XVXDOO\�DZDUGHG�WKH�ZRUN�
����5HVHDUFK�SUREOHP'HVLJQ� SURFHVV� LV� DQ� LPSRUWDQW� FRPSRQHQW� LQ� WKH� VXFFHVV� RI� FRQVWUXFWLRQ� SURMHFWV�� ,W�FRQWDLQV�VHYHUDO�FRQVHFXWLYH�DFWLYLWLHV��DQG�PXOWL� UHODWLRQV�EHWZHHQ�LQWHUUHODWHG�SDUWLHV��$� VXUYH\� RI WKH� OLWHUDWXUH� VXJJHVWV� WKDW� UHVHDUFKHUV� KDYH� IRFXVHG� RQ� DGGUHVVLQJ� WKH�
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PDQDJHPHQW�RI� WKH�FRQVWUXFWLRQ�SKDVH�PRUH�WKDQ�WKH�PDQDJHPHQW�RI� WKH�GHVLJQ�SKDVH�RI�SURMHFWV��6XFFHVVIXO�PDQDJHPHQW�RI�WKH�GHVLJQ�SURFHVV�GHPDQGV�SHUVRQDO�VNLOOV�WR�HQDEOH�RQH�WR�PRWLYDWH� DQG� FRQWURO� SHRSOH� DV� ZHOO� DV� WR� RUJDQL]H� FRPPXQLFDWLRQV� EHWZHHQ� WKHP��FRXSOHG� ZLWK� HQJLQHHULQJ� H[SHULHQFH� WR� FRPSUHKHQG� WKH� QHHGV� RI� FRQVWUXFWLRQ� DQG�IRUHVHH�SUREOHPV��5XWWHU�DQG�0DUWLQ��������7KH�ORFDO�FRQVXOWLQJ�ILUPV�LQ�3DOHVWLQH�DV�D�ZKROH��DQG�SDUWLFXODUO\�LQ�*D]D�VWULS��VXIIHU�IURP�P\ULDG� SUREOHPV��7KH� DEVHQFH� RI� RUJDQL]HG� SURFHGXUHV� LQ� WKH�GHVLJQ�SURFHVV� LQ�DGGLWLRQ� WR� WKH� VHYHUH� FRPSHWLWLRQ� PD\� EH� FRQVLGHUHG� DV� WKH� PDLQ� FDXVHV� RI� WKHVH�SUREOHPV�� 7KLV�PDNHV� LW� QHFHVVDU\� WR� SURSRVH� D�PRGHO� WKDW� RUJDQL]HV� WKH� GHVLJQ� DQG�FRQVXOWLQJ�VHUYLFH�SURFHGXUHV��$OVR��LW��LV�QHFHVVDU\�WR�SURSRVH��D�GHFLVLRQ�PDNLQJ�WRRO�IRU��SULFLQJ��FRQVXOWLQJ�VHUYLFHV�ZKLFK��HQDEOHV�WKH�ORFDO��FRQVXOWDQWV�FDOFXODWH�UDWLRQDOO\��WKH� FRVW� RI� WKH� GHVLJQ� DQG� FRQVXOWLQJ� VHUYLFHV�� %\� XVLQJ� WKLV� WRRO�� FRQVXOWDQWV� DUH�VXSSRVHG� WR�SUHSDUH�SULFH�TXRWDWLRQV��ZKLFK�DUH� ORZ�HQRXJK� WR�JHW� WKH�ZRUN��EXW�KLJK�HQRXJK�WR�DFKLHYH�UHDVRQDEOH�SURILW��
����2EMHFWLYHV7KH� DLP� RI� WKLV� UHVHDUFK� LV� WR� LQWURGXFH� D� GHFLVLRQ� PDNLQJ� WRRO� LQ� WKH� IRUP� RI D�FRPSXWHU�EDVHG�IHHV�HVWLPDWLRQ��PRGHO�IRU�HQJLQHHULQJ�FRQVXOWLQJ�VHUYLFHV��7R�DFKLHYH�WKLV�JRDO��LW�LV�EURNHQ�GRZQ�LQWR�WKH�IROORZLQJ�REMHFWLYHV��� 7R� VWXG\� WKH� SURFHVV� RI� GHVLJQ� PDQDJHPHQW� WKURXJK� OLWHUDWXUH� UHYLHZ� RI� WKH�GLIIHUHQW�DVSHFWV�RI�WKH�UHVHDUFK��� 7R� LQYHVWLJDWH� KRZ� WKH� ORFDO� FRQVXOWDQWV� SHUFHLYH� DQG� SUDFWLFH� WKH� GHVLJQ� DQG�FRQVXOWLQJ�VHUYLFHV�PDQDJHPHQW��� 7R� GHWHUPLQH� WKH� ORFDO� GHVLJQ� DQG� FRQVXOWLQJ� VHUYLFHV� SURFHGXUHV� DQG� WKH�HOHPHQWV�WKDW�VLJQLILFDQWO\�FRQWULEXWH�WR�WKH�FRVW�RI�FRQVXOWLQJ�VHUYLFHV��� 7R� LQWURGXFH� D�PRGHO� WKDW� ILWV� WKH� ORFDO� SUDFWLFH� LQ� WKH� GHVLJQ� DQG� FRQVXOWLQJ�VHUYLFHV�SURFHVV��� 7R�GHYHORS�D�FRPSXWHU�EDVHG�)HHV�(VWLPDWLRQ�0RGHO��)(0��ZKLFK�LV��D�GHFLVLRQ�PDNLQJ�WRRO�IRU�SULFLQJ�WKH�ORFDO�FRQVXOWLQJ�VHUYLFHV��� 7R�HYDOXDWH�WKH�)HHV�(VWLPDWLRQ�0RGHO��)(0��E\�DVNLQJ�ORFDO�FRQVXOWDQWV�WR�UXQ�LW�DQG�UHSRUW�WKHLU�FRPPHQWV�DQG�VXJJHVWLRQV�
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����6FRSH7KLV� UHVHDUFK� DLPV� DW� VHUYLQJ� ORFDO� FRQVXOWDQWV� LQ�*D]D�6WULS��7KH� VFRSH� RI� WKH� VWXG\�FRYHUV�WKH�GHVLJQ�DQG�FRQVXOWLQJ�VHUYLFHV�SURFHGXUHV�LQ�WKH�WRS�ORFDO�FRQVXOWLQJ�RIILFHV�DQG� ILUPV�� 'HVLJQ� VWDJHV�� PDQDJHPHQW� SUDFWLFHV�� UHVRXUFHV� QHHGHG� DQG� WKH� FRVW� RI�GHVLJQ�VHUYLFHV��ZLOO�EH�LQYHVWLJDWHG�$�SULFLQJ�WRRO�IRU�WKH�FRQVXOWLQJ�VHUYLFHV�LV�GHYHORSHG��7KLV�WRRO��XWLOL]HV�WKH�DYDLODEOH�FRVW� GDWD�� SUREDELOLW\� GLVWULEXWLRQ� RI� GLIIHUHQW� FRVW� HOHPHQWV�� KLVWRU\� RI� WKH� HYDOXDWLRQ�UHVXOWV� RI� ORFDO� FRQVXOWLQJ� WHQGHUV� DQG� 0LFURVRIW� � ([FHO� VSUHDGVKHHWV� WR� SUHSDUH�FRPSHWLWLYH�SULFH�TXRWDWLRQV�IRU�WKH�GHVLJQ�DQG�FRQVXOWLQJ�VHUYLFHV�,W�LV�LPSRUWDQW�WR�VWDWH�WKDW�WKLV�UHVHDUFK�LV�QHLWKHU�DERXW�WKH�GHVLJQ�FRGHV�QRU�DERXW�WKH�SODQQLQJ� UHTXLUHPHQWV�� 7KLV� UHVHDUFK� LV� DERXW� KRZ� WR�PDQDJH� WKH� GHVLJQ� SURFHVV� DQG�KRZ�WR�HVWLPDWH�LWV�FRVW��
����0HWKRGRORJ\7KH�JRDO�RI�WKH�UHVHDUFK�LV�DFKLHYHG�WKURXJK�WKH�IROORZLQJ�VWDJHV�������6WDJH����/LWHUDWXUH�UHYLHZ5HYLHZ�RI�UHOHYDQW�/LWHUDWXUH�LQ�RUGHU�WR�LGHQWLI\�WKH�PDMRU�WRSLFV�UHODWHG�WR�GHVLJQ�DQG�FRQVXOWLQJ�VHUYLFHV�SURFHVV�PDQDJHPHQW��7KLV�VWDJH�LQFOXGHV�DOVR�UHYLHZ�RI�WKH�SURJUDPPLQJ� WHFKQLTXHV� LQ� WKH� 0LFURVRIW� ([FHO� VSUHDGVKHHWV�� 7KH� RXWSXW� RI� WKLV�VWDJH�LV�WKH�EDVLV�IRU�SUHSDULQJ�WKH�TXHVWLRQQDLUH�XVHG�LQ�WKH�QH[W�VWDJH������6WDJH����)LHOG�6XUYH\,Q� WKLV� VWDJH�� D� VXUYH\� RI� WKH� ORFDO� SUDFWLFH� RI� GHVLJQ� DQG� FRQVXOWLQJ� VHUYLFHV�PDQDJHPHQW� LV� PDGH�� $� VWUXFWXUHG� TXHVWLRQQDLUH� LV� FRQGXFWHG� DQG� DQDO\]HG��7RJHWKHU� ZLWK� WKH� TXHVWLRQQDLUH�� WKH� PDQDJHUV� RI� WKH� ORFDO� FRQVXOWLQJ� RIILFHV� DUH�LQWHUYLHZHG�������6WDJH����&ROOHFWLRQ�RI�DUFKLYDO�GDWD,Q� WKLV� VWDJH�� DUFKLYDO� GDWD� UHODWHG� WR� WKH� HYDOXDWLRQ� RI� WZR� HQYHORSH� � FRQVXOWLQJ�WHQGHUV�LV�FROOHFWHG��$�SURMHFW�VXUYH\�FDUG�LV�XVHG�WR�FROOHFW�WHQGHU�LQIRUPDWLRQ�VXFK�DV�� WKH�SURMHFW� W\SH��HYDOXDWLRQ�FULWHULD�� WRWDO�VFRUH� IRUPXOD��DQG�WKH�SULFH�DQG�WRWDO�VFRUH�RI� WKH�ZLQQLQJ�FRQVXOWDQW��7KH�GDWD�JDWKHUHG� LV�XVHG�DV�DQ� LQSXW� LQ� WKH�)HHV�(VWLPDWLRQ�0RGHO��)(0��
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������6WDJH����0RGHOV¶�IRUPXODWLRQ�DQG�YHULILFDWLRQ,Q�WKLV�VWDJH��XVLQJ�WKH�LQIRUPDWLRQ�FROOHFWHG�LQ�WKH�SUHYLRXV�VWDJHV��D�PRGHO�IRU�WKH�GHVLJQ� DQG� FRQVXOWLQJ� VHUYLFHV� SURFHVV� LQ� *D]D� 6WULS� LV� GHYHORSHG�� 7KH� FRVW�VLJQLILFDQW�HOHPHQWV�LQ WKLV�GHVLJQ�SURFHVV�DUH�LGHQWLILHG�DQG�IRUPXODWHG��XVLQJ�06�([FHO�� LQ� D� IHHV� HVWLPDWLQJ� FRPSXWHU� EDVHG�PRGHO��7KLV� IHHV� HVWLPDWLQJ� �PRGHO� LV�YHULILHG� E\� DVNLQJ� VRPH� ORFDO� FRQVXOWDQWV� WR� UXQ� LW� DQG� UHSRUW� WKHLU� FRPPHQWV� DQG�VXJJHVWLRQV�
����2UJDQL]DWLRQ�RI�WKH�UHVHDUFK
7RJHWKHU�ZLWK�WKLV�FKDSWHU��WKHUH�DUH�VHYHQ�PRUH�FKDSWHUV�&KDSWHU����DQG�FKDSWHU���SUHVHQW�D�OLWHUDWXUH�UHYLHZ�IRU�GLIIHUHQW�WRSLFV�UHODWHG�WR�GHVLJQ�DQG�FRQVXOWLQJ�VHUYLFHV�PDQDJHPHQW�DQG�FRVWLQJ�&KDSWHU� �� SUHVHQWV� GHILQLWLRQV� DQG� FRPSRQHQWV� RI� WKH� GHVLJQ� DQG� FRQVXOWLQJ� VHUYLFHV�SURFHVV���DQG��LQWURGXFHV�WKH�PDQDJHPHQW�RI�GHVLJQ�DQG�FRQVXOWLQJ�VHUYLFHV�LQ�DFWLRQ�,Q� FKDSWHU� �� WKH� FRVW� RI� GHVLJQ� DQG� FRQVXOWLQJ� VHUYLFHV� DQG� WKHLU� IHHV� HVWLPDWLQJ� LV�LQWURGXFHG�7KH�TXHVWLRQQDLUH�GHVLJQ��PHWKRG�RI�DQDO\VLV��DQG�WKH�VXUYH\�UHVXOWV�DUH�SUHVHQWHG�DQG�DQDO\]HG�LQ�FKDSWHU���DQG�FKDSWHU���&KDSWHU� �� SUHVHQWV� WKH� SURSRVHG� PRGHO� WKDW� ILWV� WKH� GHVLJQ� DQG� FRQVXOWLQJ� VHUYLFHV�SURFHVV�LQ�WKH�ORFDO�PDUNHW�7KH�IHHV�HVWLPDWLQJ�PRGHO�IRU�WKH�GHVLJQ�DQG�FRQVXOWLQJ�VHUYLFHV��)(0��LV�GLVFXVVHG�LQ�GHWDLO�LQ�FKDSWHU����7KLV�LQFOXGH��FRQFHSWV�RQ�ZKLFK�WKH�PRGHO�LV�EDVHG��RYHUDOO�VWUXFWXUH�RI� WKH�PRGHO� DQG� KRZ� WKH�PRGHO� LV� XVHG� WR� HVWDEOLVK� D� UHOLDEOH� DQG� FRPSHWLWLYH�SULFH�TXRWDWLRQ�&KDSWHU���SUHVHQWV�FRQFOXVLRQV DQG�UHFRPPHQGDWLRQV�IRU�IXUWKHU�VWXGLHV�
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&+$37(5��'HVLJQ�'HILQLWLRQ��3URFHGXUH�DQG�0DQDJHPHQW
����,QWURGXFWLRQ2QH� RI� WKH�PDLQ� REMHFWLYHV� RI� WKLV� UHVHDUFK� LV� WR� LQYHVWLJDWH� WKH� ORFDO� SHUFHSWLRQ� DQG�SUDFWLFH�LQ�WKH�GHVLJQ�PDQDJHPHQW���7KH�WHUP�³GHVLJQ�PDQDJHPHQW´�HQWDLOV��WZR�SDUWV��GHVLJQ�DQG�PDQDJHPHQW��,Q�WKLV�FKDSWHU��FRQFHSWV�DQG��GHILQLWLRQV�RI��ERWK�³GHVLJQ´�DQG�³PDQDJHPHQW´�DUH�LQWURGXFHG��7KH�FRPSRQHQWV�RI�WKH�GHVLJQ�SURFHVV�DUH�WKHQ�GHVFULEHG�LQ�EULHI��0DQDJHPHQW� IXQFWLRQV�DSSOLHG� LQ� WKH�GHVLJQ SURFHVV� WRJHWKHU�ZLWK� WKH�GHVLJQ�TXDOLW\�FRQWURO�DUH�GHVFULEHG�DV�ZHOO���
����+LVWRULFDO�SUHYLHZ
7KH�QHHG�RI�SHRSOH� WR�KDYH�EXLOGLQJV� WR�DFFRPPRGDWH� WKHP�IRU� UHVLGHQWLDO�DQG�SXEOLF�XVHV�ZDV� LGHQWLILHG� LQ� WKH�HDUO\�VWDJHV�RI� WKH�PDQNLQG�KLVWRU\��&RQVHTXHQWO\�� WKH�QHHG�IRU� SURIHVVLRQDO� SHUVRQV� ZKR� DUH� UHVSRQVLEOH� IRU� WKH� GHVLJQ� DQG� FRQVWUXFWLRQ� RI�EXLOGLQJV� HPHUJHG��7KHVH� SURIHVVLRQDOV�ZHUH� NQRZQ�E\� VHYHUDO� QDPHV� WKURXJKRXW� WKH�KLVWRU\� SHULRGV�� 6RPH� RI� WKH� ROG� � QDPHV�PHQWLRQHG� LQ� WKH� DUFKLWHFWXUDO� OLWHUDWXUH� DUH��$UFKLWHFWRQ�� 0HFKDQLNRV�� DQG� 0DVWHU� %XLOGHU� �6DP\�� ������ � 5HFHQWO\� � WKH� WHUPV�³$UFKLWHFW�(QJLQHHU´���³'HVLJQ�&RQVXOWDQWV´�DQG�³'HVLJQ�3URIHVVLRQDOV´�DUH�FRPPRQO\�XVHG�1RW� RQO\� GLG� WKH� QDPH� RI� DUFKLWHFWXUDO�HQJLQHHULQJ� SURIHVVLRQDOV� FKDQJH� DW� GLIIHUHQW�VWDJHV�RI� WKH�KLVWRU\��EXW�DOVR� WKH�ZD\� WKH\�UHQGHU� WKHLU�VHUYLFHV�DQG� WKHLU�DSSURDFK�WR�WKHVH� VHUYLFHV� FKDQJHG� DV� ZHOO�� ,Q� WKH� QLQHWHHQWK� FHQWXU\� WKH� DUFKLWHFWV� LQWURGXFHG�WKHPVHOYHV� DV� DUWLVWV� DQG� ZRUNHG� LQ� DQ� LQGLYLGXDO� EDVLV�� ,Q� WKH� HDUOLHU� SDUW� RI� WKH�WZHQWLHWK�FHQWXU\��ERWK�LQ�%ULWDLQ�DQG�1RUWK�$PHULFD��DUFKLWHFWV�HVWDEOLVKHG�WKHPVHOYHV�LQ� D� JRRG� SRVLWLRQ� ZLWKLQ� WKH� H[SDQGLQJ�PLGGOH� FODVVHV� LQ� WKH� VRFLHW\�� ,Q� WKLV� SHULRG�DUFKLWHFWXUH�EHFDPH�D�SURIHVVLRQ��DUFKLWHFWV�QHHGHG�WR�REWDLQ�WKHLU�GLSORPDV RU�GHJUHHV�IURP� VSHFLDOL]HG� VFKRROV�� 7KH\� KDG� WR� EHORQJ� WR� SURIHVVLRQDO� LQVWLWXWLRQV� E\� ODZ���6\PHV�HW�DO��������6LQFH� WKH� 6HFRQG�:RUOG�:DU� WKH� �$UFKLWHFWV�HQWUHSUHQHXUV�� DQG� WKH� �'HVLJQ� WHDPV��HPHUJHG�� 7KH� GHVLJQ� SURIHVVLRQDOV� KDYH� FRPH� WR� VHH� WKHPVHOYHV� DV� EXVLQHVV�
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RUJDQL]DWLRQV�DQG�QHHGHG�WR�HVWDEOLVK�D�SURGXFW�OLQH��WR�DVVHPEOH�FDSLWDOV�HLWKHU�PDWHULDO�RU�ILQDQFLDO��WR�SURPRWH�WKHLU�RXWSXW��DQG�WR�HYDOXDWH�WKHLU�SURILWDELOLW\��7KH�DSSURDFK�WR� WKH�GHVLJQ�DQG�FRQVWUXFWLRQ�RI�QHZ�SURMHFWV�KDV�FKDQJHG�UDSLGO\�RYHU�WKH� ODVW� \HDUV�� 1RZDGD\V�� GHVLJQ� LV� D� FRPSOH[� SURFHVV� ZKLFK� LQYROYHV� PDQ\�FRQWULEXWRUV�� 7KLV� GHPDQGV� WKRURXJK� FRRUGLQDWLRQ� RI� WKH� FRQWLQXDO� H[FKDQJH� DQG�UHILQHPHQW�RI� LQIRUPDWLRQ�DQG�NQRZOHGJH��,Q�RWKHU�ZRUGV�� WKH�GHVLJQ�SURFHVV�KDV�QRZ�EHFRPH�DQ�LQWHJUDO�SDUW�RI�D�FRPSOH[�LQGXVWULDO�SURFHVV�DQG�WKHUH�LV�D�QHHG�WR�LGHQWLI\�WKH�PDQDJHPHQW�WDVN�DQG�PDQDJH�LW�ZHOO��*UD\�	�+XJKHV����������
����'HVLJQ�'HILQLWLRQV�DQG�FKDUDFWHULVWLFV�/LWHUDWXUH� UHYLHZ� VXJJHVWV� VHYHUDO� GHILQLWLRQV� IRU� GHVLJQ� DQG� WKH� GHVLJQ� SURFHVV�� 7KH�IROORZLQJV�DUH�VRPH�RI�WKHVH�GHILQLWLRQV��/DQGLV� ������� VWDWHV� WKDW� HQJLQHHULQJ� GHVLJQ� SURFHVV� LV� D� VWHS� E\� VWHS� PHWKRG� WR�SURGXFH�D�GHYLFH��D�VWUXFWXUH�RU�D�V\VWHP�WKDW�VDWLVILHV�D�QHHG��7KH�QHHG�LV�JHQHUDOO\�GHVFULEHG�E\�D�VHW�RI�VSHFLILFDWLRQV��2EHUOHQGHU��������GHILQHV�GHVLJQ�DV�D�FUHDWLYH�SURFHVV�WKDW�LQYROYHV�GLYHUVH�DUHDV�RI�H[SHUWLVH� DQG� QXPHURXV� GHFLVLRQV� WKDW� KDYH� PDMRU� LPSDFWV� RQ� WKH� SURMHFW�� 7KH�SUREOHP� LQ�GHVLJQ� LV�QRW� ILQGLQJ�GHVLJQ�SHRSOH�ZKR�NQRZ�KRZ�WR�GR� WKH�ZRUN�� LW�LV�LQWHUIDFLQJ� WKH� ZRUN� RI� DOO� WKH� GHVLJQHUV�� $� GLIILFXOW� WDVN� LQ� GHVLJQ� FRRUGLQDWLRQ� LV�LQWHUIDFLQJ�UHODWHG�ZRUN�WR�HQVXUH�FRPSDWLELOLW\�RI�WKH�ZKROH�SURMHFW��'HVLJQ� LV� GHILQHG� E\� %DOODUG� DQG� .RVNHOD� ������� DV� ³&DUHIXO� LGHQWLILFDWLRQ� RI�FXVWRPHU� QHHGV� DQG� PHWLFXORXV� WUDQVODWLRQ� RI� WKHVH� QHHGV� LQWR� HQJLQHHULQJ�VSHFLILFDWLRQV´�� 7KH\� DGYLVH�� ³'HVLJQ� SURFHVV� FDQ� EH� FRQFHLYHG� LQ� DW� OHDVW� WKUHH�GLIIHUHQW� ZD\V����� DV� D� SURFHVV� RI� FRQYHUWLQJ� LQSXWV� WR� RXWSXWV�� ���� DV� D� IORZ� RI�PDWHULDOV�DQG�LQIRUPDWLRQ�WKURXJK�WLPH�DQG�VSDFH��DQG�����DV�D�SURFHVV�RI�JHQHUDWLQJ�YDOXH�IRU�FXVWRPHUV�´�)URP�WKH�DERYH�PHQWLRQHG�GHILQLWLRQV�ZH�FDQ�ILJXUH�RXW�WKH�IROORZLQJ�FKDUDFWHULVWLFV�RI�WKH�GHVLJQ�SURFHVV��� 'HVLJQ�LV�D�SURFHVV�FDUULHG�RXW�E\�LQGLYLGXDOV�DQG�RU�RUJDQL]DWLRQV�WKDW�FRQVLVWV�RI� LQSXWV�� SURFHGXUH�� DQG� RXWSXWV�� ,W� DLPV� DW� VDWLVI\LQJ� D� QHHG� RI� D� FOLHQW� RU� D�FXVWRPHU�
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�� 'HVLJQ� SURFHVV� LV� D� ORJLFDO�� WKRURXJK� SUREOHP�VROYLQJ� SURFHVV��7KH� IROORZLQJ�VFKHPDWLF� LOOXVWUDWHV� WKH� FRPSOHWH� VWHSV� ZKLFK� UHIOHFW� WKH� ORJLF� RI� SUREOHP�VROYLQJ���6RXUFH��/DQGLV�������

),*85(������7+(�(1*,1((5,1*��'(6,*1�352&(66
�� 'HVLJQ�SURFHVV� LV� DQ� LWHUDWLYH�SURFHVV��0DQ\� LWHUDWLRQV� WKURXJK� WKH�GHVLJQ�SURFHVV�PD\�EH�UHTXLUHG�EHIRUH�D�ILQDO�GHVLJQ�LV�VHOHFWHG����� 'HVLJQ� �SURFHVV� LV�D� IRUP�RI�DUW�DQG� LW� �QHHGV�VSHFLDO�HQJLQHHULQJ�VNLOOV� LQ�RUGHU� WR�SURGXFH�LQQRYDWLYH�DQG�FUHDWLYH�VROXWLRQV�WKDW�VDWLVI\�WKH�FXVWRPHUV¶�QHHGV��� 'HVLJQ�LV�D�FRPSOH[�SURFHVV�WKDW�KDV�GLYHUVH�GLVFLSOLQHV�DQG�FRPSULVHV�FRQWULEXWLRQV�IURP� PDQ\� VSHFLDOLVWV�� 7KLV� QHFHVVLWDWHV HIIHFWLYH� FRPPXQLFDWLRQV� WR� HQVXUH� WKDW� WKH�ZKROH�SURFHVV�LV�ZHOO�UXQ�DQG�WR�FRRUGLQDWH�DOO�WKH�GHVLJQ�DFWLYLWLHV��� 'HVLJQ� SURFHVV� KDV� FRQVWUDLQWV� DQG� OLPLWDWLRQV� UHODWHG� WR� WKH� DYDLODELOLW\� RI�LQIRUPDWLRQ�DQG�PDWHULDOV�DQG�WR�WKH�QDWXUH�RI�WKH�GHVLJQ�SUREOHP�
����6WDJHV�DQG�VWHSV��RI�WKH�GHVLJQ�SURFHVV�'HVLJQ�LV�D�G\QDPLF�SURFHVV�DQG�JHQHUDOO\�FRQWDLQV�PDQ\�SKDVHV��,W�LV�GLYLGHG�LQWR�WKUHH�PDMRU�VWDJHV�WKDW�PD\�EH�FRQVLGHUHG�DV�FRPPRQ�WR�DOO�SURMHFWV��*UD\�	�+XJKHV���������7KHVH�DUH��� %ULHI7KH�LQLWLDO VWDWHPHQW�RI�QHHG�H[SUHVVHG�E\�WKH�FOLHQW���� &RQFHSW�DQG�VFKHPH��3UHOLPLQDU\�GHVLJQ�7KH�GHVLJQHU�GHYHORSPHQW�RI�WKH�FOLHQW�VWDWHPHQW�LQWR�FRQFHSW�DQG�RXWOLQH�GHVLJQ�IRU�WKH� SURMHFW�� $IWHU� WKH� DSSURYDO� RI� WKH� FRQFHSW� E\� WKH� FOLHQW�� WKH� VFKHPH� GHVLJQ� LV�GHYHORSHG�LQFOXGLQJ�EDVLF�V\VWHPV�VWXG\��IHDVLELOLW\�VWXG\�DQG�YDOXH�HQJLQHHULQJ��� (QJLQHHULQJ��'HWDLOHG�GHVLJQ�'HYHORSPHQW�RI�IXOO�FRQVWUXFWLRQ�LQIRUPDWLRQ�LQFOXGLQJ�GUDZLQJV��VSHFLILFDWLRQV�DQG�DQ\�RWKHU�GRFXPHQWV�QHHGHG�IRU�WKH�SURSHU�FRQVWUXFWLRQ�RI�WKH�SURMHFW�

&XVWRPHU�1HHG�RU��2SSRUWXQLW\ 'DWD�&ROOHFWLRQ3UREOHP�'HILQLWLRQ 'HYHORSPHQW�	�(YDOXDWLRQ�RI�$OWHUQDWLYH'HVLJQV
6HOHFWLRQ�	�,PSOHPHQWDWLRQ�RI��2SWLPDO'HVLJQ
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5XWWHU�	�0DUWLQ��������EULQJ�LQ�GHWDLO�WKH�VWHSV�RI�WKH�GHVLJQ�SURFHVV��,W�LV��QRWLFHG�WKDW��WKHVH�VWHSV�DUH�FRQVLVWHQW�ZLWK�WKH�SUHYLRXV�GHILQLWLRQV�ZKLOH�JLYLQJ�WKHP�PRUH��GHWDLOV��7KHVH�VWHSV�DUH��� 2EWDLQ�FOLHQW¶V�EULHI�DQG�EXGJHW��� $UUDQJH�VLWH�LQYHVWLJDWLRQ��� 0DNH�IHDVLELOLW\�VWXG\��� 'UDIW�SURJUDP��� 6XUYH\�VLWH��� &RQFHLYH�DOWHUQDWLYHV��LQFOXGLQJ�HVWLPDWLRQV�RI�FRVW��� 3UHOLPLQDU\�GHVLJQ��� 6HOHFW�SUHIHUUHG�VFKHPH��� 'HWDLOHG�GHVLJQ���� 6HHN�VWDWXWRU\�DSSURYDOV���� 3UHSDUH�FRQWUDFW�GRFXPHQWV�
����'HVLJQ�VWDJHV�LQ�WKH�ORFDO�SUDFWLFH,Q�WKH�ORFDO�SUDFWLFH��VWDJHV��RI�GHVLJQ�SURMHFWV�YDU\�DPRQJ�WKH�GHVLJQ�RIILFHV�DFFRUGLQJ�WR� WKH�QDWXUH��YROXPH�DQG�FOLHQW�RI��WKH��SURMHFW��+RZHYHU��HYHU\�GHVLJQ�SURMHFW�SDVVHV��WKURXJK� WKH� WKUHH�PDLQ� VWDJHV�PHQWLRQHG�E\�*UD\�DQG�+XJKHV��7KH�FOLHQW� LQLWLDWHV� WKH�SURMHFW�DQG�EULHIV� WKH�GHVLJQHU�ZKR�SUHSDUHV�SUHOLPLQDU\�GHVLJQ�WR�EH�DSSURYHG�E\�WKH�FOLHQW��)LQDOO\��WKH�GHVLJQHU�SUHSDUHV�WKH�ILQDO�GHWDLOHG�GHVLJQ�RI�WKH�SURMHFW��,Q�ELJ�SURMHFWV��PDLQO\�SXEOLF�EXLOGLQJV�DQG�LQIUDVWUXFWXUH�SURMHFWV��WKH�GHVLJQ�SURFHVV�LV�FRPPRQO\�GLYLGHG�LQWR�WKH�IROORZLQJ�VWDJHV�RU�WDVNV��� 5HTXHVW�IRU�SURSRVDO7KLV�VWDJH�PD\�EH�FRQVLGHUHG�DV� WKH�³�&OLHQW�%ULHI´��7KH�FOLHQW� LVVXHV�D� �UHTXHVW�IRU� SURSRVDO� LQFOXGLQJ� D� SDUW� H[SODLQLQJ� KLV� QHHGV� DQG� UHTXLUHPHQWV� �XVXDOO\�FDOOHG�7HUPV�RI�5HIHUHQFH�³725´���7KH�GHVLJQ�FRQVXOWDQWV� �DUH�DVNHG�WR�VXEPLW�SURSRVDOV��IUHTXHQWO\�LQ� WZR�VHSDUDWH�HQYHORSV��RQH�LV�IRU�WKH�WHFKQLFDO��SURSRVDO�DQG� WKH�RWKHU� LV� IRU� WKH� ILQDQFLDO� SURSRVDO��7KH� WHFKQLFDO� SURSRVDO� LOOXVWUDWHV� WKH�WHFKQLFDO� FDSDELOLWLHV� RI� WKH� FRQVXOWDQW� DQG� KLV� ZRUN� PHWKRGRORJ\�� ZKLOVW� WKH�ILQDQFLDO� SURSRVDO� LQGLFDWHV� WKH� IHHV� WR� EH� SDLG� WR� WKH� FRQVXOWDQW� LQ� UHWXUQ� WR�SHUIRUPLQJ� WKH� GHVLJQ� ZRUNV�� 7KH� RXWSXW� RI� WKLV� VWDJH� LV� WKH� GHVLJQ� DJUHHPHQW�EHWZHHQ�WKH�FOLHQW�DQG�WKH�GHVLJQHU��
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�� 6WDII�PRELOL]DWLRQ�DQG�GDWD�FROOHFWLRQ,Q� WKLV� VWDJH�� WKH� GHVLJQHU� VWDUWV� WKH� ZRUN�� +H� PRELOL]HV� WKH� GHVLJQ� VWDII� � DQG�FROOHFWV� WKH� SHUWLQHQW� GDWD�� 6LWH� VXUYH\V� DQG� VRLO� LQYHVWLJDWLRQ�� LI� QHHGHG�� DUH�LQFOXGHG�LQ�WKLV�VWDJH���� 3UHSDUDWLRQ�RI�GHVLJQ�FULWHULD�DFFRUGLQJ�WR�WKH�FOLHQW¶V�QHHG�,Q�WKLV�VWDJH��GHVLJQ�FULWHULD�DQG�JXLGHOLQHV�DUH�SUHSDUHG�E\�WKH�GHVLJQHU�UHO\LQJ�RQ�WKH�FOLHQWV�UHTXLUHPHQWV�VWDWHG�LQ�WKH�725����� &OLHQW¶V��UHYLHZ�DQG�DSSURYDO�RI�WKH�GHVLJQ�FULWHULD��� 3UHSDUDWLRQ�RI�SUHOLPLQDU\�GHVLJQ�SODQV�$IWHU� WKH� FOLHQW¶V� DSSURYDO� RI� WKH� GHVLJQ� FULWHULD�� WKH� GHVLJQHU� VWDUWV� SUHSDULQJ� WKH�SUHOLPLQDU\�GHVLJQ�SODQV��7KH�GHVLJQ�JLYHV�EURDG�OLQHV�RI�WKH�SURMHFW���� &OLHQW¶V�FRPPHQWV�DQG�DSSURYDO�RI�SUHOLPLQDU\�GHVLJQ�SODQV��� 3UHSDUDWLRQ�RI�ILQDO�GHVLJQ�SODQV�$IWHU�WKH�FOLHQW¶V��DSSURYDO�RI�WKH�SUHOLPLQDU\�GHVLJQ��WKH�GHVLJQHU�VWDUWV�WKH�GHWDLOHG�GHVLJQ� VWDJH�� � 7KH� GHWDLOHG� GHVLJQ� VWDJH� LV� FRQVLGHUHG� DV� WKH� FRUH� RI� WKH� GHVLJQ�SURFHVV��,Q�WKLV�VWDJH�WKH�GHWDLOHG�LQIRUPDWLRQ�IRU�WKH�FRQVWUXFWLRQ VWDJH�LV�JHQHUDWHG��7KH�RXWSXW�LV�WKH�GHWDLOHG�GUDZLQJV��VSHFLILFDWLRQV�DQG�WHQGHU�GRFXPHQWV�ZKLFK�DUH�XVHG�IRU�VROLFLWLQJ�FRQVWUXFWLRQ�FRQWUDFWRUV
����$SSURDFKHV�WR�'HWDLOHG�'HVLJQ�/LWHUDWXUH�UHYLHZ�HOXFLGDWHV�WKDW�WKH�GHVLJQHUV¶�DSSURDFKHV�WR�GHVLJQ�VWDJHV�LV�DOPRVW�WKH�VDPH�� +RZHYHU�� WKHUH� DUH� WZR� GLIIHUHQW� DSSURDFKHV� WR� GHDO� ZLWK� WKH� GHWDLOHG� GHVLJQ��UHJDUGLQJ� WKH� OHYHO� RI� GHWDLOLQJ� DQG� DFFRUGLQJO\� WKH� QXPEHU� RI� GUDZLQJV� SURGXFHG���*UD\� DQG� +XJKHV� ������� VWDWH� WKDW� WKHVH� DSSURDFKHV� DUH�� 'HVLJQ�/HG� DSSURDFK� RU��GHVLJQ�IRU�TXDOLW\��DQG�WKH�/RZ�FRVW�DSSURDFK�
������'HVLJQ�/HG�$SSURDFK�7KLV�DSSURDFK�LV�DGRSWHG�PDLQO\�LQ�WKH�8QLWHG�.LQJGRP��8.���'HVLJQHUV�DUH�LQYROYHG�LQ� WKH� GHWDLOHG� GHVFULSWLRQ� RI� HYHU\� DVSHFW� RI� WKH� SURMHFW�� 7KH� DYHUDJH� QXPEHU� RI�GUDZLQJV�SURGXFHG� IRU�D�EXLOGLQJ�SURMHFW� LV�RQH�GUDZLQJ� IRU��P� RI�EXLOGLQJ��*UD\�	�+XJKHV�� ������� ,Q� WKLV� DSSURDFK�� WKH� LQYROYHPHQW� RI� FRQVWUXFWLRQ� FRQWUDFWRU� LQ� WKH�SURMHFW�GHWDLOLQJ�LV� OLPLWHG�WR�XWLOL]LQJ�WKHLU�PDQXIDFWXULQJ�DQG�WHFKQLFDO�NQRZOHGJH�WR�DFKLHYH�SHUIHFWLRQ�LQ�WKH�H[HFXWLRQ�RI�WKH�ZRUN�DFFRUGLQJ�WR�WKH�SUHSDUHG�GHVLJQV�
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7KH�GHVLJQ�DFFRUGLQJ�WR�WKLV�DSSURDFK�GRHV�QRW�LQYROYH�VWDQGDUGL]DWLRQ�DQG�UHSHWLWLRQ�RI�ZRUN��(YHU\�SDUW�RI�WKH�SURMHFW�LV�FRQVLGHUHG�DV�XQLTXH�RQH�KDYLQJ�LWV�RZQ�GHWDLOV���7KLVPDNHV� WKH� GHVLJQ� SURFHVV�PRUH� FRPSOH[�� EXW� LW� HQDEOHV� WKH� GHVLJQHUV� WR� SUHVHQW� KLJK�TXDOLW\�SURGXFWV�
������7KH�ORZ�&RVW�$SSURDFK7KLV� DSSURDFK� LV� DGRSWHG� LQ� 86� DQG� -DSDQ�� � 'HVLJQHUV� WU\� WR� DFKLHYH� WKH� ORZ�FRVW�SURGXFWV�WKURXJK�VLPSOH�DQG�VWDQGDUG�GHVLJQV���7KH\�DOORZ�WKH�FRQVWUXFWLRQ�FRQWUDFWRUV�WR�XWLOL]H�WKHLU�VNLOOV�DQG�NQRZOHGJH�WR�LQWHUSUHW�WKHLU�LQWHQWLRQV�,Q�WKLV�DSSURDFK�WKH�WRWDO�QXPEHU�RI�GUDZLQJV�SURGXFHG�LV�D�WHQWK�RI�WKH�GUDZLQJV�IRU�DQ�HTXLYDOHQW� EXLOGLQJ� LQ� 8.� �'HVLJQ�OHG� DSSURDFK�� �*UD\� 	� +XJKHV�� ������� 7KH�FRQVWUXFWLRQ� FRQWUDFWRUV� XVH� WKHLU� NQRZOHGJH� LQ� PDQXIDFWXULQJ� ZLWKLQ� D� EURDGHU�IUDPHZRUN���7KH\�SUHSDUH�ZRUNVKRS�RU�PDQXIDFWXULQJ�GUDZLQJV�WR�EH�DSSURYHG�E\�WKH�GHVLJQHU�� 7KH\� DUH� UHVSRQVLEOH� IRU� RSWLPL]LQJ� WKH� GHVLJQV� WR� DFKLHYH� FRVW� HIIHFWLYH�FRQVWUXFWLRQ���7KLV�DSSURDFK�KDV�VLJQLILFDQW�LPSDFW�RQ�WKH�GHVLJQ�FRPSOH[LW\�DQG�JLYHV�RYHUDOO�VLPSOLILFDWLRQ�RI�WKH�GHVLJQ�PDQDJHPHQW�WDVN�
����0DQDJHPHQW�&RQFHSWV/LWHUDWXUH� UHYLHZ� HOXFLGDWHV� GLIIHUHQW� DSSURDFKHV� LQ� WKH� GHILQLWLRQ� RI� PDQDJHPHQW�FRQFHSWV��+RZHYHU�� WKHUH� LV�PXFK� DJUHHPHQW� DPRQJ� WKHVH� DSSURDFKHV��7KH� IROORZLQJ�DUH� GHILQLWLRQV� RI� � WKH� PDLQ� � PDQDJHPHQW� FRQFHSWV� TXRWHG� PDLQO\� IURP� �%XUWRQ� 	�7KDNXU����������������7KH�2UJDQL]DWLRQ'HVLJQ� LV� IUHTXHQWO\� SHUIRUPHG� E\� ³D� JURXS� RI� SHRSOH´� RU� LQ� RWKHU� ZRUGV� D� GHVLJQ�RUJDQL]DWLRQ��WKH�RUJDQL]DWLRQ�LV�GHILQHG�DV�³D�JURXS�RI�WZR�RU�PRUH�SHRSOH�ZKR�ZRUN�WRJHWKHU�LQ�D�VWUXFWXUHG�VHWWLQJ�WR�DFKLHYH�FRPPRQ�JRDOV´�������7KH�0DQDJHPHQW�)XQFWLRQV0DQDJHPHQW� LV� WKH� SURFHVV� RI� SODQQLQJ�� RUJDQL]LQJ�� OHDGLQJ�� DQG� FRQWUROOLQJ� WKH�UHVRXUFHV� RI� DQ� RUJDQL]DWLRQ� LQ� WKH� HIILFLHQW� DQG� HIIHFWLYH� SXUVXLW� RI� VSHFLILHG�RUJDQL]DWLRQDO�JRDOV��0DQDJHPHQW�LV�VHHQ�DV�D�SURFHVV�RI�DFWLYLWLHV�WKDW�FDQ�EH�GLYLGHG�LQWR�IRXU�GLVWLQFW�EXW�LQWHUUHODWHG�DFWLYLWLHV�RU�PDQDJHPHQW�IXQFWLRQV�7KHVH�DUH�x 3ODQQLQJ��GHFLGLQJ�ZKDW�LV�WR�EH�GRQH��
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x 2UJDQL]LQJ��GHFLGLQJ�KRZ�LW�ZLOO�EH�GRQH�DQG�ZKR�ZLOO�GR�LW�x /HDGLQJ��LQIOXHQFLQJ�EHKDYLQJ���DQGx &RQWUROOLQJ��EHLQJ�FHUWDLQ�WKDW�SODQV�DUH�FDUULHG�RXW��
������7KH�PDQDJHU¶V�FKDOOHQJH��7KH�PDQDJHU��WKH�SHUVRQ�LQ�FKDUJH�RI�WKH�PDQDJHPHQW�IXQFWLRQV��IDFHV�PDQ\�SUREOHPV�LQ�KDQGOLQJ�WKH�G\QDPLF�PDQDJHPHQW�IXQFWLRQV�LQ�KLV�RUJDQL]DWLRQ��7KH�EDVLF�FKDOOHQJH�LV�JHWWLQJ�WKH�MRE�GRQH��7KLV�FKDOOHQJH�FDQ�EHVW�EH�H[DPLQHG�LQ�WKUHH�SDUWV�x 0DQDJHPHQW�RI�ZRUN�x 0DQDJHPHQW�RI�SHRSOH�x 0DQDJHPHQW�RI�RSHUDWLRQV�7KHVH�FKDOOHQJHV�DUH�H[SODLQHG�DV�IROORZV�0DQDJHPHQW�RI�ZRUN,W��PXVW�EH��GHFLGHG�ZKDW�QHHG�LV�WR�EH�VHUYHG��ZKDW�JRDOV�PXVW�EH�HVWDEOLVKHG��DQG�ZKDW� PHDQV� ZLOO� EH� XVHG� IRU� WKH� FRQGXFW� RI� ZRUN�� � 3UREOHPV�PXVW� EH� VROYHG��GHFLVLRQV� PXVW� EH� PDGH�� SODQV� PXVW� EH� HVWDEOLVKHG�� EXGJHWV� PXVW� EH� SUHSDUHG��UHVSRQVLELOLWLHV�PXVW�EH� DVVLJQHG�� DQG� DXWKRULW\�PXVW�EH�GHOHJDWHG�� �$OO�RI� WKHVH�WDVNV�DUH�LQYROYHG�LQ�WKH�PDQDJHPHQW�RI�ZRUN�0DQDJHPHQW�RI�SHRSOH7KH�PDQDJHU�PXVW�OHDG�WKH�SHRSOH�ZRUNLQJ�ZLWK�KLP�LQ�RUGHU�WR��DFFRPSOLVK�WKH�ZRUN�RI� WKH�RUJDQL]DWLRQ�� ³*HWWLQJ�ZRUN�GRQH� WKURXJK�SHRSOH´� LV� WKH�PDMRU� WDVN�IRU�WKH�PDQDJHU�0DQDJHPHQW�RI�RSHUDWLRQV(YHU\� RUJDQL]DWLRQ� KDV� DQ� RSHUDWLRQV¶� SURFHVV� E\�ZKLFK� D� SURGXFW� RU� VHUYLFH� LV�SURGXFHG�DQG�RU�SURYLGHG�IRU� WKH�FXVWRPHU�� �7KH�PDQDJHPHQW�RI� WKLV�SURGXFWLRQ�RSHUDWLRQ� HQWDLOV� WKH� IORZ�RI� LQSXW�PDWHULDOV� DQG� WKH� WHFKQRORJ\�RI� WUDQVIRUPLQJ�WKRVH�LQSXWV�LQWR�WKH�GHVLUHG�RXWSXWV�IRU�FRQVXPSWLRQ�,W� LV�QRWHZRUWK\� WR�VWDWH� WKDW� WKH�WKUHH�PDQDJHPHQW�FKDOOHQJHV�DUH� LQWHUUHODWHG�DQG�FDQ�QRW� VWDQG� DORQH��2QH� FDQ� QRW� GHDO�ZLWK� DQ\� RI� WKHVH� FKDOOHQJHV�ZLWKRXW� LQYROYLQJ� WKH�RWKHU�WZR��)XUWKHUPRUH��WKHVH�FKDOOHQJHV�IDOO�ZLWKLQ�WKH�FRQWH[W�RI�WKH�IRXU�PDQDJHPHQW�IXQFWLRQV�SUHYLRXVO\�PHQWLRQHG��SODQQLQJ��RUJDQL]LQJ��OHDGLQJ�DQG�FRQWUROOLQJ
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����3ODQQLQJ�WKH�'HVLJQ�3URFHVV3ODQQLQJ�LV�GHILQHG�JHQHUDOO\�DV�WKH�ILUVW�PDQDJHPHQW�IXQFWLRQ�WKDW�LQFOXGHV�SUHGLFWLQJ�IXWXUH� DFWLYLWLHV� DQG� SUHSDULQJ� WKH� RUJDQL]DWLRQ� WR� GHDO� ZLWK� H[SHFWHG� SUREOHPV���3ODQQLQJ� DOVR� LQYROYHV� VHWWLQJ� WKH� RUJDQL]DWLRQDO� JRDOV� DQG�PHDQV� RI� DFKLHYLQJ� WKHP�PRVW�HIILFLHQWO\�DQG�HIIHFWLYHO\���0RUHRYHU��SODQQLQJ�GHPDQGV�FUHDWLYH�GHFLVLRQ�PDNLQJ�LQ�RUGHU�WR�PD[LPL]H�WKH�VHOHFWLRQ�RI�DSSURSULDWH�FRXUVHV�RI�DFWLRQV��%XUWRQ�	�7KDNXU��������� 7KLV� GHILQLWLRQ� LPSOLHV� WKDW� SODQQLQJ� WKH� GHVLJQ� SURFHVV� FRPSULVHV� WKH�IROORZLQJV��� 6HWWLQJ�WKH�REMHFWLYHV�RI�WKH�GHVLJQ�SURFHVV�� ,GHQWLI\LQJ�ZKDW�WR�EH�GRQH�DQG�WKH�UHTXLUHG�UHVRXUFHV�WR�DFKLHYH�WKH�REMHFWLYHV�RI�WKH�GHVLJQ�SURFHVV�� 6WDWLQJ�WKH�DQWLFLSDWHG�RXWSXWV�RI�WKH�GHVLJQ�SURFHVV
������2EMHFWLYHV�RI�GHVLJQ�3URFHVV3ODQQLQJ� WKH� GHVLJQ� SURFHVV� VWDUWV� ZLWK� VHWWLQJ� WKH� REMHFWLYHV� RU� JRDOV� RI� WKH� GHVLJQ�RUJDQL]DWLRQ���5XWWHU�DQG�0DUWLQ���������VWDWH�WKDW�WKH�PDLQ�REMHFWLYHV�LQFOXGH��� 7R�DVSLUH�DV�DQ�HQWHUSULVH�WR�DWWDLQ�KLJK�VWDQGDUGV�RI�LQWHJULW\�DQG�TXDOLW\��� 7R� SURYLGH� HIILFLHQW� DQG� HIIHFWLYH� FRQVXOWDQF\� VHUYLFHV� LQ� FRQVWUXFWLRQ� WR� DOO�FOLHQWV�DW�DOO�WLPHV��� 7R� SURYLGH� VXIILFLHQW� IXQGV� DQQXDOO\� IRU� JURZWK� DQG� GHYHORSPHQW� RI�LQGLYLGXDOV�DQG�WKH�HQWHUSULVH��� 7R�SURYLGH�D�VHFXUH�ZRUNLQJ�HQYLURQPHQW�IRU�DOO�HPSOR\HHV�
������3ODQQLQJ�5HTXLUHPHQWV)RU�DOO�GHVLJQ�SURMHFWV��WKH�HVVHQWLDO�UHTXLUHPHQW�LV�D�EULHI�IURP�WKH�FOLHQW�GHILQLQJ�WKH�SXUSRVH�RI�WKH�GHVLJQ�DQG�WKH�REMHFWLYHV�WR�EH�PHW�LQ�ERWK�VSHFLILF�DQG�TXDOLWDWLYH�WHUPV��5XWWHU�	�0DUWLQ��������)RU�SURSHU�SODQQLQJ��LW�LV�QHHGHG��LQ�DGGLWLRQ�WR�GHILQLQJ�FOHDU�REMHFWLYHV��WR�NQRZ�ZKDW�LV�WR�EH�GRQH�DQG�ZKDW�DUH�WKH�DQWLFLSDWHG�RXWSXWV�RI�WKH�GHVLJQ�SURFHVV���$IWHU�WKH�MRE�LV�GHILQHG�� LW� LV� GLYLGHG� LQWR� GLIIHUHQW� WDVNV� WR� EH� DVVLJQHG� WR� WKH� VWDII� PHPEHUV� RI� WKH�GHVLJQ� WHDP��$�GHWDLOHG� OLVW� RI� WDVNV� VKRXOG�EH�SUHSDUHG� DQG�JURXSHG� LQWR�SKDVHV� WKDW�VKRZ�WKH�VHTXHQFLQJ�RI�WDVNV�DQG�WKHLU�LQWHUGHSHQGHQFHV�
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7KH�GHVLJQ�SODQ�LV�WKHQ�SUHSDUHG�EDVHG�XSRQ�WKH�HVWLPDWHG WLPHV�IRU�HDFK�RI�WKHVH�WDVNV���7KH�FRPSOHWLRQ�GDWH�VKRXOG�EH�GHWHUPLQHG�LQ�FRQVXOWDWLRQ�ZLWK�WKH�FOLHQW�7R� HQVXUH� HIIHFWLYH� SODQQLQJ� LW� LV� LPSRUWDQW� WR� HVWDEOLVK� DQG� DJUHH� WKH� UROHV� DQG�UHODWLRQVKLSV�RI�DOO�WHDP�PHPEHUV�LQFOXGLQJ�WKH�FOLHQW¶V�UHSUHVHQWDWLYH��7KH� FOLHQW¶V� LQYROYHPHQW� VKRXOG� EH� FRQVLGHUHG� LQ� SODQQLQJ� WKH� GHVLJQ� SURFHVV���$FWXDOO\��WKH�GHVLJQ�SURFHVV�LV�GLYLGHG�LQWR�VWDJHV�EDVHG�RQ�NH\�VLJQ�RII�SRLQWV�QHHGHG�IURP�WKH�FOLHQW���6LJQLQJ�RII�LV�D�GLVFLSOLQH�ZKHUHE\�WKH�GHVLJQHUV�SUHVHQW�WR�WKH FOLHQW�DW�WKH�HQG�RI�HDFK�VWDJH�D�FRPSOHWH�VHW�RI� LQIRUPDWLRQ�� �,I� LW� LV�DFFHSWHG�DIWHU�UHYLHZ�DQG�WKH�GHFLVLRQ�PDGH�WR�SURFHHG��WKHQ�WKH�FOLHQW�DQG�GHVLJQHUV�ZLOO�VLJQ�WKH�GUDZLQJV�DV�WKH�DJUHHG�VHW��*UD\�	�+XJKHV��������������'HVLUHG�5HVXOWV�RI�3ODQQLQJ�2EHUOHQGHU���������VXJJHVWV�WKDW��SODQQLQJ�WKH�GHVLJQ�SURFHVV�KDV�WKH�IROORZLQJ�UHVXOWV�x 3ODQQLQJ� SURYLGHV� WKH� FHQWUDO� FRPPXQLFDWLRQ� WKDW� FRRUGLQDWHV� WKH� ZRUN� RI� DOO�SDUWLHV�LQYROYHG�LQ�WKH�GHVLJQ�ZRUNV��x 3ODQQLQJ�HVWDEOLVKHV�WKH�EHQFKPDUN�IRU� WKH�FRQWURO�V\VWHP�WR�WUDFN�WKH�DPRXQW��FRVW��DQG�WLPLQJ�RI�WKH�ZRUN�UHTXLUHG�WR�VXFFHVVIXOO\�FRPSOHWH�WKH�GHVLJQ�ZRUNV�x 3ODQQLQJ�VKRXOG�FOHDUO\�LGHQWLI\�WKH�ZRUN�WKDW�LV�UHTXLUHG�E\�HDFK�LQGLYLGXDO�DQG�WKH� LQWHUIDFH�RI�ZRUN�EHWZHHQ� LQGLYLGXDOV�� � ,W� VKRXOG�DOVR� LQFOXGH�D� UHDVRQDEOH�DPRXQW� RI� WLPH� IRU� WKH� H[FKDQJH� RI� LQIRUPDWLRQ� EHWZHHQ� SURMHFW� SDUWLFLSDQWV��LQFOXGLQJ�WKH�GHOD\�WLPH�IRU�UHYLHZV�DQG�DSSURYDOV�x 3URMHFW� SODQQLQJ� DQG�VFKHGXOLQJ�FDQ�VHUYH�DV�DQ�HIIHFWLYH�PHDQV�RI�SUHYHQWLQJ�SUREOHPV���,W�FDQ�SUHYHQW�GHOD\V�LQ�ZRUN��,W�FDQ�DOVR�SUHYHQW�ORZ�ZRUNHU�PRUDOH�DQG�GHFOLQH�LQ�SURGXFWLYLW\�WKDW�LV�FDXVHG�E\�ODFN�RI�GLUHFWLRQ�������7HFKQLTXHV�IRU�3ODQQLQJ$V�SHU�2EHUOHQGHU� � �������� WKHUH�DUH� WZR�JHQHUDO�PHWKRGV� WKDW�DUH�FRPPRQO\�XVHG� LQ�SODQQLQJ�� � WKH� EDU� FKDUW� �WKH *DQWW� FKDUW�� DQG� WKH� &ULWLFDO� 3DWK� 0HWKRG� �&30�� RU�QHWZRUN�DQDO\VLV��7KH�EDU�FKDUW��GHYHORSHG�E\�+HQU\�/��*DQWW�GXULQJ�:RUOG�:DU�,��LV�D�JUDSKLFDO�WLPH�VFDOH�RI�WKH�VFKHGXOH���,W�LV�HDV\�WR�LQWHUSUHW��EXW�LW�LV�GLIILFXOW�WR�XSGDWH��GRHV�QRW�VKRZ�LQWHUGHSHQGHQFHV�RI�DFWLYLWLHV��GRHV�QRW�LQWHJUDWH�FRVWV�ZLWK�WKH�VFKHGXOH��QRU�GRHV�LW�SURYLGH�UHVRXUFHV��VXFK�DV�PDQ�KRXUV��ZKLFK�DUH�LPSRUWDQW�IRU�PDQDJHPHQW�RI�GHVLJQ�
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7KH�&30�SURYLGHV�LQWHUUHODWLRQVKLS�RI�DFWLYLWLHV�DQG�VFKHGXOLQJ�RI�FRVWV�DQG�UHVRXUFHV���,W� LV�DOVR�DQ�HIIHFWLYH�WHFKQLTXH�IRU�RYHUDOO�SURMHFW�VFKHGXOLQJ�DQG�GHWDLOHG�VFKHGXOLQJ���+RZHYHU�� LW� GRHV� KDYH� VRPH� OLPLWDWLRQV� ZKHQ� DSSOLHG� WR� GHWDLOHG� HQJLQHHULQJ� GHVLJQ�ZRUN�GXULQJ�WKH�HDUO\�VWDJHV�RI�D�SURMHFW�EHFDXVH�LW�UHTXLUHV�DQ�H[WHQVLYH�GHVFULSWLRQ RI�WKH�LQWHUUHODWLRQVKLS�RI�DFWLYLWLHV�6HYHUDO�VRIWZDUH�SURJUDPV�DUH�DYDLODEOH�IRU�XVH�LQ�SURJUDPPLQJ�EDVHG�RQ�FULWLFDO�SDWK�DQDO\VLV� DQG� UHVRXUFH�PDQDJHPHQW�� �([DPSOH� RI� WKHVH� SURJUDPV� LV�0LFURVRIW� 3URMHFW��ZKLFK�LV�ZLGHO\�XVHG�LQ�SURJUDPPLQJ�
����2UJDQL]LQJ�WKH�GHVLJQ�SURFHVV2UJDQL]LQJ�LV�WKH�VHFRQG�PDQDJHPHQW�IXQFWLRQ��2QFH�WKH�SODQ�KDV�EHHQ�HVWDEOLVKHG��WKH�RUJDQL]LQJ�IXQFWLRQ�H[DPLQHV�WKH�DFWLYLWLHV�DQG�UHVRXUFHV�QHHGHG�WR�LPSOHPHQW�WKH�SODQ��,W� LQYROYHV� WKH� JURXSLQJ� RI� WKH� UHTXLUHG� WDVNV� LQWR� PDQDJHDEOH� GHSDUWPHQWV� RU� ZRUN�XQLWV�DQG�WKH�HVWDEOLVKPHQW�RI�DXWKRULW\�DQG�UHSRUWLQJ�UHODWLRQVKLSV�ZLWKLQ�WKH�FRUSRUDWH�KLHUDUFK\� �%XUWRQ� 	� 7KDNXU�� ������� $FFRUGLQJO\�� WKH� GHVLJQ� SURFHVV� VKRXOG� EH�RUJDQL]HG�WR�DFKLHYH�WKH�IROORZLQJ��� WR�HQVXUH�WKDW�DOO�WKH�WHFKQLFDO�DQG�RWKHU�LQIRUPDWLRQ�LV�DYDLODEOH�IRU�HDFK�VWDJH��� WR�SURYLGH�WKH�ULJKW�EOHQG�RI�SURIHVVLRQDO�VNLOOV�WR�UHVROYH�DOO�WKH�SUREOHPV�ZKLFK�FDQ�EH�DQWLFLSDWHG��� WR�PDNH�VXUH�WKDW�HYHU\RQH�FRQFHUQHG�LQ�WKH�SURMHFW�XQGHUVWDQGV�WKH�H[WHQW�DQG�QDWXUH�RI�KLV�UHVSRQVLELOLWLHV��� WR�VHH�WKDW�JRRG�FRPPXQLFDWLRQ�OLQNV�H[LVW�EHWZHHQ�DOO�WKRVH�FRQFHUQHG�DQG�WKDW�WKH\�DUH�SURSHUO\�XVHG��DQG�� WR�HQVXUH�WKDW�DOO�GHFLVLRQV�DUH�WLPHO\�DQG�DUH�PDGH�NQRZQ�WR�WKRVH�ZKRP�WKH\�DIIHFW��������'HVLJQ�RUJDQL]DWLRQV7KH�GHVLJQ�RUJDQL]DWLRQV�RU�GHVLJQ�RIILFHV�DUH�WZR�PDLQ�W\SHV��5XWWHU�	�0DUWLQH��������� ,Q�KRXVH�RIILFHV��ZKLFK�SURYLGH� WKHLU� VHUYLFHV� WR� WKH�ZKROH�RUJDQL]DWLRQ�� �7KLV�W\SH�PD\�EH�UHFRJQL]HG�LQ�ELJ�FRQWUDFWLQJ�FRPSDQLHV�DQG�SXEOLF�DXWKRULWLHV��� &RQVXOWLQJ�(QJLQHHUV�ZKR�DUH� FRPPLVVLRQHG� WR�SURYLGH�GHVLJQ� DQG�FRQVXOWLQJ�VHUYLFHV�WR�LQWHUHVWHG�FOLHQWV�HLWKHU�RQH�RII�IRU�D�VSHFLILF�SURMHFW�RU�ZRUNLQJ�ZLWK�UHJXODU�FOLHQWV�LQ�D�PDQQHU�VLPLODU�WR�LQ�KRXVH�RIILFHV�
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7KH�QXPEHU�RI� HPSOR\HHV�ZRUNLQJ�ZLWKLQ� WKH�GHVLJQ�RUJDQL]DWLRQ�YDULHV DFFRUGLQJ� WR�ZRUN�YROXPH�DQG�VHUYLFHV�UHQGHUHG��������)RUPLQJ�WKH�GHVLJQ�7HDP7KH� GHVLJQ� WHDP� FRQVLVWV� RI� PHPEHUV� IURP� WKH� YDULRXV� GLVFLSOLQH� GHSDUWPHQWV��DUFKLWHFWXUDO��FLYLO��VWUXFWXUDO��PHFKDQLFDO��HOHFWULFDO��HWF���OHG�E\�WKH�WHDP�OHDGHU�RU�WKH�'HVLJQ�0DQDJHU�� � 7KH� FOLHQW¶V� UHSUHVHQWDWLYH� LV� FRQVLGHUHG� DV� DQ� LQWHJUDO� SDUW� RI� WKH�GHVLJQ�WHDP�7KH�SURMHFW�PDQDJHU�PXVW�RUJDQL]H��FR�RUGLQDWH�DQG�PRQLWRU�WKH�SURJUHVV�RI�WKH�ZRUN�WR�HQVXUH� FRPSOHWLRQ� LQ� WLPH� ZLWK� WKH� UHTXLUHG� TXDOLW\�� +H� VKRXOG� PDLQWDLQ� IUHTXHQW�FRQWDFW�ZLWK�WKH�FOLHQW¶V�UHSUHVHQWDWLYH��2EHUOHQGHU��������7KH�GHVLJQ�0DQDJHU�QHHGV�WR�FRPELQH�VXFFHVVIXOO\�WZR�GLIIHUHQW�IXQFWLRQV��ZKLFK�PD\�EH�GHILQHG�DV��� 7KH�PDQDJHPHQW�IXQFWLRQ���WR�HQVXUH�WKDW�WKH�SURMHFW�DV�D�ZKROH�LV�ZHOO�UXQ��DQG�WR�FR�RUGLQDWH�WKH�SURFHVV�RI�GHVLJQ��� 7KH� GHVLJQ� RU� WHFKQLFDO� IXQFWLRQ�� WR� FRQWULEXWH� KLV� RZQ� GHVLJQ� VNLOOV� LQ� WKH�VROXWLRQ�RI�WKH�SUREOHPV�DQG�LQ�WKH�PDNLQJ�RI�MXGJPHQWV�,W� LV� LPSRUWDQW� WKDW� HDFK� WHDP�PHPEHU� FOHDUO\� XQGHUVWDQGV� WKH� SURMHFW� REMHFWLYHV� DQG�UHDOL]HV KLV�KHU� LPSRUWDQFH� LQ� FRQWULEXWLQJ� WR� WKH� RYHUDOO� VXFFHVV� RI� WKH� SURMHFW�� � $�FRRSHUDWLYH�ZRUNLQJ�UHODWLRQVKLS�LV�QHFHVVDU\�EHWZHHQ�DOO�WHDP�PHPEHUV�������/HDGLQJ�WKH�GHVLJQ�SURFHVV�7KH� OHDGHUVKLS� IXQFWLRQ� LQ� GHVLJQ� PDQDJHPHQW� LQYROYHV� WKH� PDQDJHPHQW� RI� KXPDQ�UHVRXUFHV� WKURXJK� DFWLYLWLHV� VXFK� DV�� VHOHFWLRQ�� HPSOR\PHQW� DQG� WUDLQLQJ�� ,Q� DGGLWLRQ��OHDGLQJ�GHDOV�ZLWK�LQWHUSHUVRQDO�WDVNV�VXFK�DV�PRWLYDWLQJ�DQG�FRPPXQLFDWLRQ�SURFHVV�/HDGHUVKLS�KDV�WR�IRFXV�RQ�DFFRPSOLVKLQJ�WKH�GHVLJQ�PDQDJHPHQW�SODQ�LQ�WKH�EHVW�ZD\��2XWVWDQGLQJ�OHDGHUVKLS�KDV�WKH�FDSDFLW\�WR�DFKLHYH�VXFFHVV�LQ�VSLWH�RI�SRRU�SODQV�DQG�RU�SRRU� RUJDQL]DWLRQV�� ZKLOVW� WKH� EHVW� SODQV� DQG�RU� RUJDQL]DWLRQV� ZLOO� IDOO� XQGHU� SRRU�OHDGHUVKLS���%XUWRQ�	�7KDNXU��������7KH�ILUVW�VWHS�LQ�OHDGLQJ�LV�PDNLQJ�WKH ILUPV�REMHFWLYHV�FOHDU�WR�WKH�HPSOR\HHV��7KH�PRVW�VXFFHVVIXO� ILUPV� DUH� WKRVH� LQ�ZKLFK� WKH�REMHFWLYHV�RI� WKH� ILUP�DQG� LWV�HPSOR\HHV�PRVW�QHDUO\�FRUUHVSRQG���&DSSHOO�	�:LOOLV�������
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�������'HVLJQ�WHDP�PHHWLQJV$Q�HIIHFWLYH�PHDQV�RI�FRPPXQLFDWLQJ�GHVLJQ�REMHFWLYHV�LV�WKH�UHJXODUO\�VFKHGXOHG�WHDP�PHHWLQJV�� 7KH� NLFN�RII� PHHWLQJ� LV� RQH� RI� WKH� PRVW� LPSRUWDQW� PHHWLQJV� LQ� GHVLJQ�PDQDJHPHQW�DQG�LV�KHOG�SULRU�WR�VWDUWLQJ�DQ\�ZRUN��7KHUH�DUH�WKUHH�LPSRUWDQW�SXUSRVHV�RI�WKH�NLFN�RII�PHHWLQJ��WR�RULHQW�WHDP�PHPEHUV�UHJDUGLQJ�SURMHFW�REMHFWLYHV�DQG�QHHGV��WR� GLVWULEXWH� WKH� RYHUDOO� SURMHFW� SODQ�� DQG� WR� DVVLJQ� WR� HDFK� WHDP� PHPEHU� WKH�UHVSRQVLELOLW\� RI� SUHSDULQJ�ZRUN� SDFNDJHV� IRU� WKH�ZRUN� UHTXLUHG� LQ� KLV� RU� KHU� DUHD� RI�H[SHUWLVH��7KURXJKRXW�WKH�GXUDWLRQ�RI�WKH�GHVLJQ��ZHHNO\�WHDP�PHHWLQJV�DUH�KHOG��7KHVH�PHHWLQJV�DUH�QHFHVVDU\�WR�NHHS�WKH�WHDP�DFWLQJ�DV�D�XQLW�DQG�WR�LQVXUH�D�FRQWLQXRXV�H[FKDQJH�RI�LQIRUPDWLRQ�� 7KH� DJHQGD� RI� WKH� PHHWLQJV� VKRXOG� LQFOXGH� D� OLVW� RI� WKH� LWHPV� WR� EH�GLVFXVVHG�LQFOXGLQJ��ZRUN�SURJUHVV�DQG�VSHFLDO�SUREOHPV�7KH�GHVLJQ�SURMHFW�PDQDJHU�LV�WKH�OHDGHU�RI�DOO�WHDP�PHHWLQJV��KRZHYHU��KH�VKRXOG�QRW�GRPLQDWH�WKH�GLVFXVVLRQV��(YHU\�WHDP�PHPEHU�VKRXOG�EH�DOORZHG�WR�OHDG�WKH�GLVFXVVLRQV�UHODWHG�WR�KLV�RU�KHU�SDUWLFXODU�ILHOG�RI�H[SHUWLVH��2EHUOHQGHU���������������'HVLJQ�UHSRUWV5HSRUWV� DUH� LVVXHG�� IUHTXHQWO\� � WR� WKH� WRS�PDQDJHPHQW� DQG� WR� WKH� FOLHQW�� RQ� D� UHJXODU�EDVLV� DQG� VKRXOG� LQFOXGH� LQIRUPDWLRQ� WKDW� LV� EHQHILFLDO� WR� WKH� UHFHLYHU�� 7ZR� URXWLQH�UHSRUWV�DUH�UHJXODUO\�SUHSDUHG��ZHHNO\�DQG�PRQWKO\�UHSRUWV��0XFK RI�WKH�ZHHNO\�UHSRUW�FDQ�EH�REWDLQHG� IURP� WKH�PLQXWHV�RI� WKH�ZHHNO\�PHHWLQJV� DQG� LW� LQFOXGHV� LQIRUPDWLRQ�DERXW�WKH�ZRUN�SURJUHVV�DQG�SUREOHPV�HQFRXQWHUHG��7KH�ZHHNO\�UHSRUWV�DUH�EHQHILFLDU\�LQ�WKH�GHVLJQ�FRRUGLQDWLRQ�7KH� PRQWKO\� UHSRUW� LV� XVHG� E\� XSSHU� PDQDJHPHQW� DQG� WKH� RZQHU¶V� UHSUHVHQWDWLYH�� ,W�FRQWDLQV�PLOHVWRQHV�WKDW�KDYH�EHHQ�DFKLHYHG�DQG�FRVW�FRPSRQHQWV�LQ�DGGLWLRQ�WR�RYHUDOO�ZRUN�SURJUHVV�� ,W� LV�SUHIHUUHG� WR�KDYH� IRUPDWV� IRU�ERWK�ZHHNO\�DQG�PRQWKO\� UHSRUWV� LQ�RUGHU�WR�PDLQWDLQ�FRQVLVWHQF\�RI�WKH�UHSRUWV��WR�DOORZ�FRPSDULVRQV�RI�SURMHFW�VWDWXV�DQG�WR�HYDOXDWH�WKH�SHUIRUPDQFH�RI�WKH�WHDP��������0RWLYDWLRQ�LQ�WKH�GHVLJQ�SURFHVV,Q�GHVLJQ�RIILFHV��PDQJHUV�VKRXOG�PRWLYDWH�WKHLU�HPSOR\HHV�WR�DFKLHYH�MRE�VDWLVIDFWLRQ��7KH� HPSOR\HH� PD\� EH� PRWLYDWHG� WKURXJK�� UHFRJQLWLRQ� RI� DFKLHYHPHQW�� � GHOHJDWLQJ�DXWKRULW\� DQG� UHVSRQVLELOLW\�� DQG� DGYDQFHPHQW�� 2WKHU� � PRWLYDWLRQ� IDFWRUV� WKDW� OHDG� WR�
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KHDOWK\�ZRUN�HQYLURQPHQW� LQFOXGH��FRPSDQ\�SROLF\��VXSHUYLVLRQ��VDODU\�� LQWHU�SHUVRQDO�UHODWLRQV�DQG�ZRUNLQJ�FRQGLWLRQV��7KHVH�IDFWRUV�VHUYH�WR�SUHYHQW�MRE�GLVVDWLVIDFWLRQ�7KH� RUJDQL]DWLRQ¶V� IRUP� VKRXOG� QRW� EH� VWDWLF�� EXW� VKRXOG� YDU\� RYHU� WLPH� WR� FUHDWH� DQ�HQYLURQPHQW�LQ�ZKLFK�SHRSOH�FDQ�SURGXFH�ZRUN�RI�D�KLJK�VWDQGDUG�LQ�D�UHDVRQDEOH�WLPH��3HRSOH�ZKR�HQMR\� MRE�VDWLVIDFWLRQ�GR�QRW QHFHVVDULO\�SURGXFH�PRUH��EXW� WKH�TXDOLW\�RI�WKHLU� ZRUN� LV� OLNHO\� WR� EH� JRRG�� DQG� WKH\� DUH� OHVV� OLNHO\� WR� VHHN� WR� PRYH� WR� DQRWKHU�RUJDQL]DWLRQ��5XWWHU�	�0DUWLQH���������������&RPPXQLFDWLRQ*RRG� FRPPXQLFDWLRQV� DUH� UHTXLUHG� WR� HQVXUH� WKDW� LQIRUPDWLRQ� �PHVVDJHV� DQG�LQVWUXFWLRQV�� LV�GLVWULEXWHG� WR� WKRVH�ZKR�QHHG� LW��'LVWULEXWLRQ� LV�QRW�VXIILFLHQW� LQ� LWVHOI��PHVVDJHV� DUH� QRW� FRPSOHWHG� XQWLO� WKH\� DUH� UHFHLYHG� DQG� XQGHUVWRRG��$V� VWDWHG� HDUOLHU��WKH�SURMHFW�WHDP�PHHWLQJV�DQG�UHJXODU�UHSRUWV�DUH�WKH�PDLQ�FKDQQHOV�RI�FRPPXQLFDWLRQ�DPRQJ�WKH�GHVLJQ�WHDP��+RZHYHU��PXFK�RI�FRPPXQLFDWLRQ�RQ�GHVLJQ�SUREOHPV�ZLOO�EH�E\� GLVFXVVLRQ� EHWZHHQ� VHQLRU� DQG� MXQLRU� HQJLQHHUV�� 7KH� VHQLRU� VWDII� VKRXOG� PDLQWDLQ�JRRG� FRPPXQLFDWLRQ� ZLWK� WKH� MXQLRU� VWDII�� $V� SHU� &KDSSHOO� DQG�:LOOLV� ������� JRRG�FRPPXQLFDWLRQ�LQYROYHV��FODULW\��FHUWDLQW\��EUHYLW\�DQG�FRPSUHKHQVLYHQHVV��������7UDLQLQJ�7UDLQLQJ� LV� QHFHVVDU\� WR�GHYHORS� WKH�FDSDELOLWLHV�RI� WKH�GHVLJQ�VWDII��6HOI�GHYHORSPHQW�VKRXOG� EH� HQFRXUDJHG� WKURXJK� ZRUNLQJ� LQ� PXOWL�GLVFLSOLQDU\� GHVLJQ� JURXSV�� 0RYLQJ�EHWZHHQ� GLIIHUHQW� VSHFLDOLVW� JURXSV� ZLGHQV� WKH� H[SHULHQFH� RI� WKH� GHVLJQHU� DQG�PDNHV�KLP�RU�KHU�PRUH� FDSDEOH� WR� FRQWULEXWH� WR� WHDPZRUN�DQG�HYHQWXDOO\� OHDGLQJ� WKH�GHVLJQ�WHDP�7UDLQLQJ� PD\� EH� FRQGXFWHG� WKURXJK� D� IRUPDO� V\VWHP� RI� &RQWLQXLQJ� (GXFDWLRQ� DQG�7UDLQLQJ��&(7��VSRQVRUHG�E\�SURIHVVLRQ�DVVRFLDWLRQV��7UDLQLQJ�VFKHPHV�VKRXOG�LQFOXGH�WKH�DFTXLVLWLRQ�RI�PDQDJHPHQW�DQG�EXVLQHVV�VNLOOV��&RPSXWHU�VNLOOV�DQG�KDYLQJ�D�IRUHLJQ�ODQJXDJH�VKRXOG�QRW�EH�IRUJRWWHQ��5XWWHU�	�0DUWLQH�����������
�����&RQWUROOLQJ�WKH�GHVLJQ�SURFHVV7KH�FRQWUROOLQJ�IXQFWLRQ�RI�GHVLJQ�SURFHVV�HQWDLOV�WKH�HVWDEOLVKPHQW�RI�WKH�SHUIRUPDQFH�VWDQGDUGV�� WKH� PHDVXUHPHQW� RI� SHUIRUPDQFH� DJDLQVW� WKHVH� VWDQGDUGV� DQG� WDNLQJ� WKH�UHTXLUHG�FRUUHFWLYH�DFWLRQV��,W�LV�HVVHQWLDO�WR�FRRUGLQDWH�WKH FRPPXQLFDWLRQ�V\VWHP�LQ�WKH�
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GHVLJQ�SURFHVV�ZLWK�WKH�FRQWURO�IXQFWLRQ�LQ�RUGHU�WR�VHFXUH�WLPHO\�LQIRUPDWLRQ�WR�WKRVH�UHVSRQVLEOH�IRU�WKH�FRQWUROOLQJ�IXQFWLRQ��)RU� HIIHFWLYH� FRQWUROOLQJ�� SURJUHVV� QHHGV� WR� EH�PRQLWRUHG� UHJXODUO\� E\� JURXS� OHDGHUV��7KH�UHVXOWV�DUH�WR�EH�GLVFXVVHG�ZLWK�WKH�VWDII��3URJUHVV�WRZDUGV�PLOHVWRQHV�QHHGV�WR�EH�H[DPLQHG�ZLWK�SDUWLFXODU�FDUH���,I�GHOD\V�DUH�QRWLFHG��WKH�SURJUDP�VKRXOG�EH�DGMXVWHG��RU�PRUH�UHVRXUFHV�VKRXOG�EH�DOORFDWHG�WR�WKH�SURMHFW��5XWWHU�	�0DUWLQH���������������'UDZLQJV7KH� ILQDO� SURGXFW� RI� GHVLJQ� ZRUN� LV� D� VHW� RI� FRQWUDFW� GRFXPHQWV� �GUDZLQJV� DQG�VSHFLILFDWLRQV��� 'UDZLQJV� VKRXOG� EH� SUHSDUHG� LQ� DFFRUGDQFH�ZLWK� DSSURYHG� VWDQGDUGV��5XWWHU� DQG� 0DUWLQH� ������� VXJJHVW� WKH� %ULWLVK� 6WDQGDUG� %6� ����� DV� DQ� H[DPSOH� RI�GUDZLQJV�VWDQGDUGV��7KH� GHVLJQ�PDQDJHU� FDQ� GHYHORS� D� GUDZLQJ� LQGH[� E\� DVVHPEOLQJ� WKH� OLVW� RI� GUDZLQJV�IURP� DOO� WHDP� PHPEHUV�� 7KLV� GUDZLQJ� LQGH[� LV� XVHG� DV� D� FKHFNOLVW� RI� KRZ� PDQ\�GUDZLQJV�WR�H[SHFW��DQG�ZKHQ�WR�H[SHFW�WKHP���������'HVLJQ�FKHFNLQJ�DQG�UHYLHZV$OO�GHVLJQV�VKRXOG�EH�FKHFNHG�WR�HQVXUH�WKDW�WKH\�DUH�IUHH�IURP�HUURUV���,W�LV�SUHIHUUHG�WR�GR� WKLV� FKHFN� WKURXJK� DQ� LQGHSHQGHQW� HQJLQHHU� RU� WHDP�ZKR�ZDV� QRW� LQYROYHG� LQ� WKH�GHVLJQ�� 7KH� FKHFNLQJ� SURFHGXUH� VKRXOG� EH� FOHDUO\� GHILQHG�� (QJLQHHUV� ZKR� DUH� PRUH�VHQLRU DQG�PRUH� H[SHULHQFHG� WKDQ� WKH� GHVLJQHUV� VKRXOG� XQGHUWDNH� GHVLJQ� UHYLHZV� DQG�FKHFNLQJ�5HYLHZ�RI�WKH�GHVLJQ�SURFHVV�FDQ�EH�RI�DQ�HIIHFWLYH�PHDQV�RI�DYRLGLQJ�SUREOHPV�WR�QRW�RFFXU� LQ� IXWXUH��5HYLHZV�DUH� WLPH�FRQVXPLQJ��7LPH�VSHQW� LQ�D� UHYLHZ�VKRXOG�UHVXOW� LQ�EHWWHU�VROXWLRQV�ZLWK�LPSURYHG�TXDOLW\�DQG�ORZHU�FRVWV�RI�ERWK�GHVLJQ�DQG�FRQVWUXFWLRQ��������3URMHFW�UHFRUGV�DQG�OLEUDULHV5HFRUGV�RI�FRPSOHWHG�SURMHFWV�VKRXOG�EH�NHSW�RQ�FRPSXWHU GLVNV�IRU�UHDG\�DFFHVV��(DFK�SURMHFW�VKRXOG�KDYH�LWV�RZQ�ILOH�WKDW�FRQWDLQV�QRW�RQO\�UHFRUG�GUDZLQJV RI�WKH�SURMHFWV��EXW�DOVR�WKH VWUXFWXUDO�FDOFXODWLRQV�DQG�FRSLHV�RI�WKH�VLWH�LQYHVWLJDWLRQ�UHSRUWV��WRJHWKHU�ZLWK�DOO�RWKHU�UHOHYDQW�SDSHUV��7KH�H[LVWHQFH�RI�VWDQGDUG�GUDZLQJV�VKRXOG�EH�NQRZQ�WR�VWDII�WR�DYRLG�GXSOLFDWLRQ�RI�HIIRUW�0RVW� GHVLJQ� RIILFHV� NHHS� D� FROOHFWLRQ� RI� LQIRUPDWLRQ� WKDW� WKH\� KRSH�ZLOO� EH� XVHIXO� LQ�WKHLU� ZRUN�� ,W� FRQVLVWV� RI� ERRNV�� WDEOHV� RI� GDWD�� VWDQGDUGV� RI� YDULRXV� ILHOGV�� DQG�
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VSHFLILFDWLRQV�� $OO� GHVLJQ� RIILFHV� VKRXOG� WKHUHIRUH� KDYH� DFFHVV� WR� D� OLEUDU\� RU�LQIRUPDWLRQ�VRXUFH�FRQWDLQLQJ�DOO�WKH�PDWHULDOV�QHHGHG�RQ�D�GD\�WR�GD\�EDVLV��������6WDQGDUG�)RUPV�DQG�PDQXDOV3DSHU� ZRUN� LV� HVVHQWLDO� IRU� PRQLWRULQJ� DQG� FRQWUROOLQJ� WKH� GHVLJQ� SURFHVV�� � ,W� LV�UHFRPPHQGHG�WR�XVH�VWDQGDUG�IRUPV�DQG�PDQXDOV��IRU�IROORZ�XS�DQG�PRQLWRULQJ�RI�WKH�GHVLJQ�SURFHVV�LQ�HYHU\�VWDJH���([DPSOHV�RI�WKHVH�IRUPV�DUH�� 'UDZLQJ�,QGH[�� )RUPDWV�RI�ZHHNO\�DQG�PRQWKO\�UHSRUWV�� 'LVWULEXWLRQ�RI�GRFXPHQWV�IRUP�� $XWKRULW\�5HVSRQVLELOLW\�FKHFN�OLVW���� &KHFN�OLVW�RI�GXWLHV�IRU�HYHU\�GHVLJQ�WHDP�PHPEHU�$QRWKHU� EHQHILW� RI� VWDQGDUGL]DWLRQ� RI� GRFXPHQWV� LV� WKDW� LI� VLPLODU� HYHQWV� RFFXU� IURP�WLPH� WR� WLPH�� SUHSDULQJ� D� ZULWWHQ� QRWH� RU� D� SURFHGXUH�PDQXDO� WR� EH� XVHG� RQ� LWV� QH[W�RFFXUUHQFH�ZLOO�PDNH�LW�SRVVLEOH�WR�GR�WKH�MRE�ZLWKRXW�LWV�KDYLQJ�WR�EH�WKRXJKW�RXW�DJDLQ�IURP�VFUDWFK���������3RVW�GHVLJQ�UHYLHZ$IWHU� FRPSOHWLRQ� RI� WKH� GHVLJQ� IRU� HDFK� SURMHFW�� WKH� SURMHFW� PDQDJHU� DQG� WKH� GHVLJQ�WHDP� VKRXOG� FRQGXFW� D� FRPSOHWH� DQG� FDQGLG� HYDOXDWLRQ� RI� WKH� GHVLJQ� HIIRUW� DQG� WKH�PDQDJHPHQW�RI�WKH�GHVLJQ�SURFHVV��7KLV�HYDOXDWLRQ�VKRXOG�LQFOXGH�HDFK�PHPEHU�RI�WKH�SURMHFW�WHDP�DV�ZHOO�DV�RWKHU�NH\�SDUWLFLSDQWV�WKDW�ZHUH�LQYROYHG�LQ�GHVLJQ�2EHUOHQGHU��������DGYLVHV�WKDW�D�FKHFNOLVW�VKRXOG�EH�SUHSDUHG�WR�HYDOXDWH�DOO�DVSHFWV�RI�WKH� SURMHFW� LQFOXGLQJ� VFRSH� JURZWK��PDWFK� RI� TXDOLW\� DQG� VFRSH�� RZQHU¶V� H[SHFWDWLRQV�DQG� VDWLVIDFWLRQ�� FRQIOLFWV� ZLWKLQ� WKH� WHDP� RU� RWKHU� SDUWLHV�� H[FHVVLYH� FKDQJHV� LQ�VFKHGXOHV��FRPSDULVRQ�RI�ILQDO�FRVWV�ZLWK�WKH�RULJLQDO�EXGJHW��DQG�D�OLVW�RI�SUHFDXWLRQV�IRU�PDQDJLQJ�IXWXUH�SURMHFWV�
�����'HVLJQ�TXDOLW\�7LOO\� HW�� DO�� ������� VWDWH� WKDW� ZKHQ� FRQVLGHULQJ� GHVLJQ� TXDOLW\�� ZH� FDQ� TXRWH��0F*HRUJH���������ZKR��VWDWHG�WKDW�³$� JRRG� GHVLJQ� ZLOO� EH� HIIHFWLYH� �L�H�� VHUYH� WKH� SXUSRVH� IRU� ZKLFK� LW� ZDV�LQWHQGHG��DQG�FRQVWUXFWLEOH�ZLWK�WKH�EHVW�SRVVLEOH�HFRQRP\�DQG�VDIHW\�´
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7KH\� IXUWKHU� H[SODLQ� WKDW� ZKLOVW� WKH� GHVLJQ� LWVHOI� QHHGV� WR� EH� ³HIIHFWLYH´�� LW� DOVR�QHHGV� WR� EH� FRPPXQLFDWHG� HIIHFWLYHO\� WKURXJK� WKH� GRFXPHQWDWLRQ� �L�H�� GUDZLQJV��VSHFLILFDWLRQV�� HWF���� � :KHQ� GRFXPHQWDWLRQ� TXDOLW\� LV� FRQVLGHUHG�� D� QXPEHU� RI�FULWHULD�GHWHUPLQH�WKH�OHYHO�RI�TXDOLW\�� 7LPHOLQHVV��EHLQJ�VXSSOLHG�ZKHQ�UHTXLUHG��VR�DV�WR�DYRLG�GHOD\V�� $FFXUDF\���IUHH�RI�HUURUV��FRQIOLFWV�DQG�LQFRQVLVWHQFLHV�� &RPSOHWHQHVV���SURYLGLQJ�DOO�WKH�LQIRUPDWLRQ�UHTXLUHG�� &RRUGLQDWLRQ��WKURXJK�FRRUGLQDWLRQ�EHWZHHQ�GHVLJQ�GLVFLSOLQHV��DQG�� &RQIRUPDQFH�� PHHWLQJ� WKH� UHTXLUHPHQWV� RI� SHUIRUPDQFH� VWDQGDUGV� DQG�VWDWXWRU\�UHJXODWLRQV�7KH\�FRQFOXGH�WKDW�WKH�TXDOLW\�RI�WKH�GHVLJQ�DQG�GRFXPHQWDWLRQ�SURFHVV�FDQ�VLPSO\�EH�GHILQHG�DV�³7KH�DELOLW\� WR�SURYLGH� WKH�FRQWDFWRU�ZLWK�DOO� WKH� LQIRUPDWLRQ�QHHGHG� WR�HQDEOH�FRQVWUXFWLRQ�WR�EH�FDUULHG�RXW�DV�UHTXLUHG��HIILFLHQWO\�DQG�ZLWKRXW�KLQGUDQFH�´�����'HVLJQ�TXDOLW\�PDQDJHPHQW�V\VWHP,62������ LQWURGXFHV� JXLGHOLQHV� IRU� TXDOLW\�PDQDJHPHQW� LQ�GHVLJQ�SURFHVV��)LJXUH�����GHSLFWV�WKH�TXDOLW\ PDQDJHPHQW�UHTXLUHPHQWV��,W�FRQVLVWV�RI�WKH�IROORZLQJV��������'HVLJQ�DQG�GHYHORSPHQW�SODQQLQJ'RFXPHQW�SODQV�VKDOO�EH�SUHSDUHG�IRU�HDFK�DFWLYLW\�UHODWHG�WR�GHVLJQ�DQG�GHYHORSPHQW��7KH�SODQ�VKDOO�GHVFULEH�HDFK�DFWLYLW\�DQG�DVVLJQ�UHVSRQVLELOLW\��DXWKRULW\��DQG�DGHTXDWH�UHVRXUFHV�IRU�LPSOHPHQWDWLRQ��7KH�SODQ�VKDOO�EH�XSGDWHG�DV�WKH�GHVLJQ�SURJUHVVHV��������2UJDQL]DWLRQDO�DQG�WHFKQLFDO�LQWHUIDFH,62� VWDQGDUGV� UHTXLUH� RUJDQL]DWLRQDO� DQG� WHFKQLFDO� LQWHUIDFH� EHWZHHQ� WKH� GLIIHUHQW�JURXSV� LQYROYHG� LQ� WKH� GHVLJQ� SURFHVV�� $OO� UHOHYDQW� LQIRUPDWLRQ�ZLOO� EH� GRFXPHQWHG��WUDQVPLWWHG��DQG�UHJXODUO\�UHYLHZHG��������'HVLJQ�LQSXW,62�VWDQGDUGV�UHTXLUH�WKDW�GHVLJQ�LQSXW�UHTXLUHPHQWV�UHODWHG�WR�WKH�SURGXFW�EH�LGHQWLILHG��GRFXPHQWHG��DQG�UHYLHZHG�E\� WKH�RUJDQL]DWLRQ��7KHVH�LQFOXGH�DSSOLFDEOH�VWDWXWRU\�DQG�UHJXODWRU\� UHTXLUHPHQWV�� ,QFRPSOHWH�� DPELJXRXV�� RU� FRQIOLFWLQJ� UHTXLUHPHQWV�PXVW� EH�UHVROYHG�ZLWK�WKRVH�UHVSRQVLEOH�IRU�LPSRVLQJ�WKHP�
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),*85(��������'(6,*1�352&(66�48$/,7<�0$1$*(0(17��6285&(��1((�������
�������'HVLJQ�RXWSXW,62� VWDQGDUGV� UHTXLUH� GHVLJQ� RXWSXWV� WR� EH� GRFXPHQWHG� LQ� WHUPV� WKDW� FDQ� EH� YHULILHG�DJDLQVW�WKH�GHVLJQ�LQSXWV��7KH�RXWSXWV�VKDOO�x 0HHW�LQSXW�UHTXLUHPHQWV�x 'HILQH�DFFHSWDQFH�FULWHULD�x ,GHQWLI\� FUXFLDO� FKDUDFWHULVWLFV�RI� WKH�SURGXFW�GHVLJQ� VXFK� DV�RSHUDWLRQ�� VWRUDJH��KDQGOLQJ��PDLQWHQDQFH��DQG�GLVSRVDO�'HVLJQ�RXWSXW�GRFXPHQWV�VKDOO�EH�UHYLHZHG�DQG�DFFHSWHG�SULRU�WR�UHOHDVH�

'HVLJQ�9DOLGDWLRQ

'HVLJQ�,QSXWV

'HVLJQ�2XWSXWV

'HVLJQ 5HYLHZ

'HVLJQ�9HULILFDWLRQ

'HVLJQ�&KDQJH
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�������'HVLJQ�UHYLHZ,62� VWDQGDUGV� UHTXLUH� WKDW� GHVLJQ� UHVXOWV� EH� UHYLHZHG� DW� DSSURSULDWH� VWDJHV�� 7KHVH�UHYLHZV DUH�WR�EH�SODQQHG�DQG�GRFXPHQWHG��5HSUHVHQWDWLYHV�RI�DOO�IXQFWLRQV�FRQFHUQHG�ZLWK�WKH�GHVLJQ�DUH�WR�SDUWLFLSDWH��5HFRUGV�RI�WKHVH�UHYLHZV�DUH�WR�EH�PDLQWDLQHG��������'HVLJQ�YHULILFDWLRQ,62� VWDQGDUGV� UHTXLUH� WKDW� D� YHULILFDWLRQ� SODQ� EH� HPSOR\HG� WR� HQVXUH WKDW� WKH� GHVLJQ�VWDJH� RXWSXWV�PHHW� WKH� GHVLJQ� VWDJH� LQSXW� UHTXLUHPHQWV�� 7KDW� GHVLJQ� YHULILFDWLRQ�PD\�LQFOXGH�WKH�IROORZLQJ�x 3HUIRUPLQJ�DOWHUQDWLYH�FDOFXODWLRQV�x &RPSDULQJ�QHZ�GHVLJQV�ZLWK�VLPLODU�SURYHQ�GHVLJQV�x 8QGHUWDNLQJ�WHVWV�DQG�GHPRQVWUDWLRQV�x 5HYLHZLQJ�WKH�GHVLJQ�VWDJH�GRFXPHQWV�SULRU�WR�UHOHDVH��������'HVLJQ�YDOLGDWLRQ,62� VWDQGDUGV� UHTXLUH� WKDW� GHVLJQ� YDOLGDWLRQ� VKDOO� EH� SHUIRUPHG� WR� HQVXUH� WKDW� WKH�SURGXFW� PHHWV� WKH� GHILQHG� QHHGV� DQG� UHTXLUHPHQWV� RI� WKH� FXVWRPHU�� ,W� LV� QRWHG� WKDW�GHVLJQ� YDOLGDWLRQ� IROORZV� GHVLJQ� YHULILFDWLRQ�� 9DOLGDWLRQ� LV� WR� EH� SHUIRUPHG� XQGHU�GHILQHG�RSHUDWLQJ�FRQGLWLRQV��,W�LV�QRUPDOO\�SHUIRUPHG�RQ�WKH�ILQDO�SURGXFW�EXW�LW�PD\�EH�GRQH� LQ� HDUOLHU� VWDJHV� SULRU� WR� SURGXFW� FRPSOHWLRQ�� 0XOWLSOH� YDOLGDWLRQV� PD\� EH�SHUIRUPHG�IRU�GLIIHUHQW�LQWHQGHG�XVHV��������'HVLJQ�FKDQJHV$OO� GHVLJQ� FKDQJHV� RU�PRGLILFDWLRQV� DUH� WR� EH� LGHQWLILHG�� GRFXPHQWHG�� UHYLHZHG�� DQG�DSSURYHG�� 7KHVH� DFWLYLWLHV�PXVW� EH� GRQH� RQO\� E\� DXWKRUL]HG� SHUVRQDO� DVVLJQHG� E\� WKH�GHVLJQ�RUJDQL]DWLRQ�
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&+$37(5��&RVW�RI�'HVLJQ�3URFHVV����,QWURGXFWLRQ7KLV� UHVHDUFK� DLPV� DW� GHYHORSLQJ� D� GHFLVLRQ� VXSSRUW� WRRO� WKDW� KHOSV� ORFDO� FRQVXOWDQWV�GHWHUPLQH� WKHLU� IHHV�� ,Q� RWKHU� ZRUGV�� WKLV� WRRO� LV� LQWHQGHG� WR� HVWLPDWH� WKH� FRVW� RI� WKH�GHVLJQ�SURFHVV�FRQVLGHULQJ� � LWV�PDLQ�FRPSRQHQWV��,Q� WKLV�FKDSWHU�� WKH�GHVLJQ�IHHV��FRVW�FRPSRQHQWV�� DQG� ELGGLQJ� SURFHGXUH� IRU� GHVLJQ� DVVLJQPHQWV� DUH� GLVFXVVHG�� 6RPH� FRVW�DQG�DFFRXQWLQJ�FRQFHSWV�DUH�SUHVHQWHG� LQ� WKH�EHJLQQLQJ�RI� WKH�FKDSWHU� LQ�RUGHU� WR�FDVW�OLJKW�RQ�WKHVH�WRSLFV�UHODWHG�WR�WKH�GHVLJQ�FRVW�
����&RVW�FRQFHSWV�DQG�WHUPLQRORJ\������:KDW�LV�FRVW"&RVW�PHDQV�GLIIHUHQW�WKLQJV�WR�GLIIHUHQW�SHRSOH��6KD¶DW��������VWDWHV�WKDW�WKH�FRVW�RI�DQ\�WKLQJ�WR�D�FRQVXPHU�LV�ZKDW�KH�RU�VKH�LV�ZLOOLQJ�WR�VDFULILFH�LQ�PRQH\��WLPH�DQG�HIIRUW� WR� JHW� LW�� +H� IXUWKHU� H[SODLQV� WKDW� FRVW� WR� PDNHU� LV� WKH� VXP� RI� WKH� YDULRXV�GHPDQGV�RQ�UHVRXUFHV��VNLOOV�DQG�RUJDQL]DWLRQ�WKDW�PXVW�EH�PHW�EHIRUH�KH�RU�VKH�FDQ�RIIHU�KLV�RU�KHU�SURGXFW�WR�WKH�SXEOLF�
������:KDW�LV�HVWLPDWLQJ"&RVW� HVWLPDWLQJ� LV� GHILQHG� E\� WKH� *XLGH� WR� WKH� 3URMHFW� 0DQDJHPHQW� %RG\� RI�.QRZOHGJH��������DV��³'HYHORSLQJ�DQ�DSSUR[LPDWLRQ��HVWLPDWH��RI�WKH�FRVW�RI�WKH�UHVRXUFHV�QHHGHG�WR�FRPSOHWH�SURMHFW�DFWLYLWLHV´��(O�6DPDGRQ\�HW��DO���������VWDWH�WKDW�DFFRUGLQJ�WR�WKH�GLFWLRQDU\��WR�HVWLPDWH�LV�³WR�MXGJH� WHQWDWLYHO\ RU� DSSUR[LPDWHO\� WKH� YDOXH�� RU� WR� SURGXFH� D� VWDWHPHQW� RI� WKH�DSSUR[LPDWH�FRVW´��7KH\�IXUWKHU�H[SODLQ�WKDW�D�SURMHFW�FRVW�HVWLPDWH�LV�SUHSDUHG�E\�HYDOXDWLQJ� WKH� YDULRXV� FRPSRQHQWV� DQG� HOHPHQWV� WKDW� PDNH� XS� WKH� SURMHFW���7KHRUHWLFDOO\�� WKH� ILQHU� WKH� GHWDLO� RU� WKH� ODUJHU� WKH� QXPEHU� RI� HOHPHQWV� XVHG� LQ�HVWLPDWLQJ�D�SURMHFW��WKH�PRUH�DFFXUDWH�WKH�WRWDO�HVWLPDWH�VKRXOG�EH�
������'LUHFW��LQGLUHFW�DQG�RYHUKHDG�FRVWV,Q�JHQHUDO��GLUHFW�FRVWV�DUH�GHILQHG�DV�WKRVH�FRVWV�WKDW�FDQ�HDVLO\�EH�GHWHUPLQHG�DQG�FKDUJHG�WR�D�VSHFLILF�RSHUDWLRQ��SURGXFW��RU�SURMHFW��,QGLUHFW�FRVWV�DUH�WKRVH�FRVWV�WKDW�



www.manaraa.com

��

FDQ� QRW� HDVLO\� EH� GHWHUPLQHG� DQG� DOORFDWHG� WR� D� VSHFLILF� RSHUDWLRQ�� SURGXFW�� RU�SURMHFW�� ([DPSOHV� RI� LQGLUHFW� FRVWV� DUH�� JHQHUDO� DQG� DGPLQLVWUDWLYH� H[SHQVHV��SHQVLRQV��DQG�SURIHVVLRQDO�VHUYLFHV��2Q� WKH�RWKHU�KDQG��RYHUKHDG��RU�EXUGHQ��FRVWV�DUH�GHILQHG�DV�DOO�FRVWV�RWKHU�WKDQ�GLUHFW�FRVWV���6R��LW�LV�QRWHG�WKDW�LQGLUHFW�FRVWV�PD\�EH� LQFOXGHG� LQ� WKH� RYHUKHDG� FRVWV� �*RQHQ�� ������� +RZHYHU�� WR� DYRLG� FRQIXVLRQ�EHWZHHQ�LQGLUHFW�FRVWV�DQG�RYHUKHDG�FRVWV�LQ�FRQVWUXFWLRQ�SURMHFWV��LQGLUHFW�FRVWV�IRU�D�FHUWDLQ�SURMHFW�DUH�GHILQHG�DV�WKH�RYHUKHDG�FRVWV�UHODWHG�WR�WKLV�SURMHFW��ZKLOVW�WKH��JHQHUDO�RYHUKHDG�FRVWV�DUH�WKH�FRPSDQ\�FRVWV�WKDW�FDQW�QRW�EH�GLUHFWO\�FRQWULEXWHG�WR�DQ\�VSHFLILF�SURMHFW��
������)L[HG�DQG�YDULDEOH�&RVWV)L[HG�FRVWV�DUH�WKRVH�FRVWV�WKDW�UHPDLQ�FRQVWDQW�UHJDUGOHVV�RI�WKH�RXWSXW�RU�DFWLYLW\�OHYHO���([DPSOHV�RI�IL[HG�FRVWV�LQFOXGH�FDSLWDO�FRVWV��JHQHUDO�H[SHQVHV��PDQDJHPHQW�VDODULHV�� SURSHUW\� WD[HV� DQG� LQVXUDQFH�� UHQW�� DQG� EXLOGLQJ� GHSUHFLDWLRQ�� 9DULDEOH�FRVWV� DUH� WKRVH� FRVWV� WKDW� YDU\� GLUHFWO\�ZLWK�RXWSXW�RU� DFWLYLW\� OHYHO�� �([DPSOHV�RI�YDULDEOH�FRVWV�LQFOXGH�WKH�FRVWV�RI�GLUHFW�PDWHULDO�DQG�GLUHFW�ODERU���*RQHQ�������
������7KH�&DSLWDO7KH� FDSLWDO� LV� WKH� IXQG� QHHGHG� WR� VWDUW� D� EXVLQHVV�� ,W� LV� QHFHVVDU\� WR� SXUFKDVH�IXUQLWXUH� DQG� VWDWLRQHU\�� SD\� UHQWV� DQG� RWKHU� H[SHQVHV�� DV�ZHOO� DV� EH� DEOH� WR� GUDZ�VRPHWKLQJ�WR�OLYH�RQ���)XUWKHUPRUH��D�SDUW�RI�WKH�FDSLWDO�LV�QHHGHG�WR�FRYHU�WKH�VWDII�VDODULHV�SDLG�VRPHZKDW�DKHDG�RI�UHFHLYLQJ�WKH�IHHV�IRU�ZRUN�FRPSOHWHG��&KDSSHOO�	�:LOOLV�������
������&DVK�IRUHFDVWLQJ�DQG�EXGJHWLQJ�,W� LV� QHHGHG� WR� KDYH� VRPH� H[SHFWDWLRQV� RI� KRZ� ZHOO� WKH� GHVLJQ� ILUP� ZLOO� GR� LQ�ILQDQFLDO� WHUPV�� 7KLV� LPSOLHV� WKDW� GHVLJQ� ILUPV�ZLOO� QHHG� WR� SUHSDUH� VRPH� VRUW� RIEXGJHW� EDVHG� XSRQ� SURMHFWHG� LQFRPH� DQG� H[SHQGLWXUH�� $� EXGJHW� VKRXOG� EH�HVWDEOLVKHG�IRU� WKH�SHULRG�XQGHU�FRQVLGHUDWLRQ��QRUPDOO\�RQH�\HDU��� � ,Q� WKLV�EXGJHW��WKH� PDLQ� H[SHQGLWXUHV� VKRXOG� EH� LGHQWLILHG�� � /LWHUDWXUH� UHYLHZ� FRQFOXGHV� WKDW� WKH�PDMRU�H[SHQGLWXUH LQ�WKH�GHVLJQ�RUJDQL]DWLRQ�LV�WKH�VWDII�VDODULHV��ZKLFK�LV�W\SLFDOO\�WZR�WKLUGV�RI�WKH�WRWDO�FRVW��5XWWHU�	�0DUWLQH���������7KH�UHVHDUFKHU�H[SHULHQFH��LQ�D�
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ORFDO� FRQVXOWLQJ� ILUP�� FRQILUPV� WKLV� FRQFOXVLRQ�� 5HYLHZ� RI� WKH� ILUPV¶� PRQWKO\�H[SHQGLWXUHV�VKRZV�WKDW� WKH�VWDII�VDODULHV�UDQJH�EHWZHHQ�����DQG�����RI�WKH�WRWDO�H[SHQGLWXUHV��
������'HSUHFLDWLRQ'HSUHFLDWLRQ�LV�WKH�ORVV�RI�YDOXH�LQ�DQ�DVVHW�UHVXOWLQJ�IURP�XVDJH�RU�DJH��7KLV�YDOXH�GHFUHDVH�LV�FDXVHG�E\�ZHDU��GHWHULRUDWLRQ�RU�REVROHVFHQFH��,Q�HVWLPDWLQJ�WKH�FRVW�RI�GHVLJQ�SURFHVV��D�SHUFHQWDJH� LV�DGGHG� WR�FRPSHQVDWH� WKH�GHSUHFLDWLRQ�RI� WKH�ILUP¶V�DVVHWV��7KH�DPRXQW�WR�EH�LQFOXGHG�IRU�GHSUHFLDWLRQ�FDQ�EH�FDOFXODWHG�LQ�VHYHUDO�ZD\V��VWUDLJKW�OLQH�PHWKRG��UHGXFLQJ�EDODQFH�PHWKRG��YDOXDWLRQ�PHWKRG���DOO�RI�ZKLFK�ZLOO�SURYLGH�D�GLIIHUHQW�VHW�RI�ILJXUHV�IURP�WKH�VDPH�GDWD��*RQHQ��������
����'HVLJQ�IHHV�HVWLPDWLQJ�,W� VKRXOG�EH�QRWHG�WKDW� WKH�WDVN�RI�HVWLPDWLQJ�WKH�FRVW�RI�SURYLGLQJ�FRQVXOWLQJ�VHUYLFHV�IRU�GHVLJQ�ZRUNV� LV� D�GLIILFXOW� WDVN�� �)RU�PDQ\�SURMHFWV� WKH�PDJQLWXGH�RI�ZRUN� WKDW� LV�UHTXLUHG�E\�WKH�GHVLJQHU�FDQ�QRW�EH�IXOO\�DQWLFLSDWHG��2EHUOHQGHU����������)XUWKHUPRUH��LW�LV�GLIILFXOW�WR�DVVHVV�ZLWK�VRPH�GHJUHH�RI�FHUWDLQW\��WKH�OLNHO\�GXUDWLRQ�RI�WKH�VWDJHV�RI�WKH�ZRUN�RU�LQGHHG�WKH�HIIRUWV�UHTXLUHG�RI�WKH�GHVLJQ�WHDP�2EHUOHQGHU� �������DQG�&KDSSHOO�	�:LOOLV� �������VWDWH� WKDW� WKH�GHVLJQ�IHHV�DUH�XVXDOO\�FDOFXODWHG�E\�RQH�RI�WKH�IROORZLQJ�PHWKRGV��� $�OXPS�VXP��� 7LPH�FKDUJH��RU�VDODU\�FRVW�WLPHV�D�PXOWLSOLHU���� &RVW�SOXV�D�IL[HG�SD\PHQW��� 3HUFHQWDJH�RI�WKH�WRWDO�FRQVWUXFWLRQ�FRVW�/XPS� VXP� IHHV� DUH� XVHG� ZKHQ� WKH� SURMHFW� KDV� D� ZHOO�GHILQHG� VFRSH� DQG� VLPLODU� WR�SURMHFWV� WKDW� WKH�FRQVXOWDQW�KDV�KDQGOHG� LQ� WKH�SDVW��7KH� VDODU\�FRVW� WLPHV�D�PXOWLSOLHU�PHWKRG�LV�XVHG�IRU�SURMHFWV�ZKHQ�LW�LV�GLIILFXOW�WR�DFFXUDWHO\�GHILQH�WKH�VFRSH�RI�ZRUN�DW�WKH�WLPH�GHVLJQHU�LV�UHWDLQHG�IRU�WKH�SURMHFW��$�PXOWLSOLHU��XVXDOO\�ZLWKLQ�WKH�UDQJH�IURP���WR���LV�DSSOLHG�WR�GLUHFW�VDODU\�FRVW�LQ�RUGHU�WR�FRPSHQVDWH�WKH�GHVLJQ�RUJDQL]DWLRQ�IRU�RYHUKHDG�SOXV�D�UHDVRQDEOH�PDUJLQ�IRU�FRQWLQJHQFLHV�DQG�SURILW��7KH�FRVW�SOXV�IL[HG�SD\PHQW�PHWKRG�LV�XVHG�IRU�SURMHFWV�WKDW�KDYH�D�JHQHUDO�GHVFULSWLRQ�RU� VWDWHPHQW� RI� WKH� VFRSH� RI� FRQWHPSODWHG� ZRUN�� 7KH� GHVLJQ� FRVW� LV� GHWHUPLQHG� E\�
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FDOFXODWLQJ�WKH�DFWXDO�FRVW�RI�DOO�VDODULHV��VHUYLFHV�DQG�VXSSOLHV��DQG�WKHQ�DGGLQJ�D�IL[HG�IHH�WKDW�LV�DJUHHG�RQ�EHWZHHQ�WKH�GHVLJQHU�DQG�WKH�RZQHU��7KLV�IL[HG�IHH�XVXDOO\�YDULHV�IURP�����IRU�ODUJH�SURMHFWV�WR�����IRU�VPDOO�SURMHFWV�WKDW�DUH�VKRUW�LQ�GXUDWLRQ���&DOFXODWLRQ� RI� GHVLJQ� IHHV� EDVHG� RQ� D� SHUFHQWDJH� RI� WKH� FRQVWUXFWLRQ� FRVW� LV� DQ� ROG�PHWKRG�ZKLFK� LV� QRW� FRPPRQ� WRGD\� DV� LW� ZDV� LQ� WKH� SDVW�� � 7KH� SHUFHQWDJH� JHQHUDOO\�UDQJHV�IURP����WR�����RI�WKH�DQWLFLSDWHG�FRQVWUXFWLRQ�FRVW�����'HVLJQ�IHHV�LQ�WKH�ORFDO�SUDFWLFH,Q� WKH� ORFDO� SUDFWLFH�� FDOFXODWLQJ� WKH�GHVLJQ� IHHV�YDULHV�DFFRUGLQJ� WR� WKH�SURMHFW�QDWXUH�DQG� ZRUN� YROXPH�� 7KH� FOLHQW� RI� WKH� SURMHFW� DQG� WKH� PHWKRG� RI� REWDLQLQJ� WKH� GHVLJQ�SURMHFWV�KDYH�VRPH�HIIHFW�DV�ZHOO��7KH�IHHV�RI�ORFDO�VPDOO�SURMHFWV��IUHTXHQWO\�RZQHG�E\�SULYDWH�VHFWRU��DUH�DJUHHG�XSRQ�DV�D�OXPS�VXP�DPRXQW� 7KH�$VVRFLDWLRQ�RI��(QJLQHHUV�KDV�D�JXLGH�VFDOH�RI�UDWHV�LQGLFDWLQJ�WKH�PLQLPXP��EXLOGLQJ�GHVLJQ�IHHV�SURSRUWLRQDO�WR�WKH�EXLOGLQJ�W\SH�DQG�DUHD��+RZHYHU��WKH�VHYHUH�FRPSHWLWLRQ��XUJHV�WKH�GHVLJQHUV�WR�GR�WKH�MRE�ZLWK�IHHV�PXFK�ORZHU�WKDQ�WKH�IHHV�VSHFLILHG�LQ�WKH�$VVRFLDWLRQ�RI��(QJLQHHUV�VFDOH�RI�UDWHV�)RU� ORFDO� LQIUDVWUXFWXUH� DQG�SXEOLF�EXLOGLQJ�SURMHFWV�� WKH�GHVLJQ� IHHV� DUH�FDOFXODWHG�E\�EUHDNLQJ� GRZQ� WKH� FRVWV� LQWR� PDLQ� FRPSRQHQWV�� $� FRPPRQO\� XVHG� H[DPSOH� RI� WKLV�PHWKRG�LV�WKH�:RUOG�%DQN�IRUP�IRU�EUHDNGRZQ�RI�FRQVXOWLQJ�UDWHV�ZKLFK�LV�GHSLFWHG�LQ�)LJXUH����� �:RUOG�%DQN��������� � ,W� LV�QRWHG�� LQ� WKLV� � IRUP�� WKDW� WKH�FRQVXOWLQJ�IHHV�DUH�FDOFXODWHG�DFFRUGLQJ�WR�WKH�UDWHV�RI�WKH�FRQVXOWLQJ�VWDII��7KH�DJUHHG�XSRQ�VWDII�IL[HG�UDWH�RI�HDFK�VWDII�PHPEHU� LV�PXOWLSOLHG�E\� WKH�GXUDWLRQ�RI�KLV� LQYROYHPHQW� �WLPH�HIIRUW�� LQ�WKH�ZRUN� LQ� RUGHU� WR� JHW� WKH� WRWDO� FRQVXOWLQJ� IHHV��$OVR� LW� LV� QRWHG� WKDW� WKH� VWDII� EDVLF�VDODU\�RU�UDWH��ZKLFK�LV�D�GLUHFW�FRVW��LV�FRQVLGHUHG�DV�D�EDVLV�RI�FDOFXODWLQJ�RWKHU�W\SHV�RI�FRVW��7KH�VRFLDO�FKDUJHV�DQG�RYHUKHDG�FRVWV�DUH�FDOFXODWHG�DV�D�SHUFHQWDJH�RI�WKLV�EDVLF�VDODU\�� 7KHQ�� WKH� EDVLF� VDODU\�� VRFLDO� FKDUJHV� DQG� RYHUKHDG� FRVWV� DUH� DJJUHJDWHG� WR�FDOFXODWH�WKH�WRWDO�FRVW��7KH�SURILW�LV�HYHQWXDOO\�DGGHG�DV�D�SHUFHQWDJH�RI�WKH�WRWDO�FRVW�7KH� DERYH� GHVFULEHG� PHWKRGRORJ\� RI� FDOFXODWLQJ� WKH� GHVLJQ� IHHV� LV� FRPPRQ��)UHTXHQWO\�� WKH�EDVLV� RI� IHHV� FDOFXODWLQJ� LV� WKH� VWDII� � EDVLF� VDODULHV�� WKHQ� LQGLUHFW�FRVWV�DQG� RYHUKHDGV� DUH� DGGHG� � DV� D� SHUFHQWDJH� RI� WKH� VWDII� EDVLF� VDODULHV��7KH� WRWDO� FRVW� LV�FDOFXODWHG� E\� DJJUHJDWLQJ� WKH� GLUHFW� DQG� LQGLUHFW� FRVWV� DQG� D� SURILW� LV� DGGHG� DV� D�SHUFHQWDJH� RI� WKH� WRWDO� FRVW�� 0RUH� GHWDLOV� DUH� LQWURGXFHG� LQ� WKH� FRPLQJ� SDUW� RI� WKLV�FKDSWHU�DQG�LQ�WKH�FRPLQJ�FKDSWHUV���
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&RQVXOWDQWV � � � � �

1DPH 3RVLWLRQ %DVLF�5DWH�
6RFLDO�&KDUJH�BB��RI��� 2YHUKHDG�BB��RI��� 6XEWRWDO )HH�BB��RI���
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����'HVLJQ�FRVW�FRPSRQHQWV,Q� SUHSDULQJ� FRVW� HVWLPDWHV� IRU� WKH� GHVLJQ� SURFHVV�� DOO� WKH� FRVW� FRPSRQHQWV� VKRXOG� EH�FRQVLGHUHG�� 5XWWHU� 	� 0DUWLQ� ������� VWDWH� WKDW� WKH� SULQFLSDO� REMHFWLYH� RI� GHVLJQ�RUJDQL]DWLRQ�LV�WR�PDNH�VXUSOXV�RI�LQFRPH�RYHU�H[SHQGLWXUH�L�H��WR�DFKLHYH�SURILW��6R��LI�ZH� ZDQW� WR� LGHQWLI\� WKH� FRPSRQHQWV� WKDW� FRQWULEXWH� WR� WKH� GHVLJQ� FRVW� ZH� KDYH� WR�UHFRJQL]H�DOO� WKH�GHPDQGV�DQG�UHVRXUFHV�QHHGHG� WR�DFFRPSOLVK� WKH�GHVLJQ�SURFHVV�DQG�ILQDOO\�DGG�D�UHDVRQDEOH�PDUJLQ�RI�SURILW�0XFK� OLWHUDWXUH� KDV� EHHQ� ZULWWHQ� DERXW� WKH� FRVW� FRPSRQHQWV� RI� FRQVWUXFWLRQ� ZRUNV��)LJXUH�����GHSLFWV�WKH�VWUXFWXUH�RI�FRVWV�DQG�DGGLWLRQV�LQ�WKH�FRQWUDFWRU¶V�WHQGHU�VXP�IRU�FRQVWUXFWLRQ�ZRUNV�
'LUHFW�FRVW6LWH�RYHUKHDGV &RQVWUXFWLRQ�FRVW

*HQHUDO�RYHUKHDGV
1HW�FRVWV

3URILW�DQG�ULVN
7HQGHU�SULFH

),*85(� ����� � &216758&7,21� &267� &20321(176� � �6285&(�� 0$&&$))(5� 	�%$/':,1������
7KH� GHVLJQ� FRVW� FRPSRQHQWV� PD\� EH� DUUDQJHG� LQ� D� ZD\� VLPLODU� WR� WKH�FRQVWUXFWLRQ�FRVWV�GHSLFWHG�LQ�WKH�IROORZLQJ�)LJXUH�����

'LUHFW�FRVW3URMHFW�RYHUKHDGV 3URGXFWLRQ�FRVW
*HQHUDO�RYHUKHDGV

1HW�FRVWV
3URILW�DQG�ULVN

7RWDO�GHVLJQ�IHHV

),*85(�������'(6,*1�&267�&20321(176
7KH�YDULRXV�FRPSRQHQWV�RI�WKH�GHVLJQ�FRVW�DUH�H[SODLQHG�LQ�WKH�IROORZLQJ�SDUDJUDSKV�
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������'LUHFW�FRVW�7KH�GLUHFW�FRVW�RI�GHVLJQ�FRQVLVWV�RI��¡ &RVW�RI�WKH�VWDII�RU�WKH�VDODULHV�RI�WKH�VWDII�GLUHFWO\�LQYROYHG�LQ�WKH�SURMHFW�,W�LV�IUHTXHQWO\�FDOFXODWHG�E\�PXOWLSO\LQJ�WKH�PRQWKO\�UDWH�RI�HDFK�HPSOR\HH�E\� WKH� GXUDWLRQ� RI� KLV� LQYROYHPHQW� LQ� WKH� SURMHFW�� 7KH� PRQWKO\� UDWHV� DUH�REWDLQHG�E\�DGGLQJ�VRFLDO�DOORZDQFHV�WR�WKH�EDVLF�VDODULHV�RI�WKH�HPSOR\HHV¡ &RVW�RI�HTXLSPHQW�DQG�VWDWLRQDU\�GLUHFWO\�LQYROYHG�LQ�WKH�SURMHFW��LQFOXGLQJ�SULQWLQJ�RI�WKH�SURMHFW�GRFXPHQWV�¡ &RVW� RI� VXE�FRQVXOWDQWV� GLUHFWO\� LQYROYHG� LQ� WKH� SURMHFW�� VXFK DV� VRLO�LQYHVWLJDWLRQ�DQG�ODQG�VXUYH\LQJ�FRQVXOWDQWV�������3URMHFW�RYHUKHDGV�7KLV�SRUWLRQ�RI� WKH�GHVLJQ�FRVW� LV� UHODWHG�PDLQO\� WR� WKH� VDODULHV�RU�SDUW�RI� LW�RI� WKH�VXSSRUWLQJ� DGPLQLVWUDWLYH� DQG�PDQDJHULDO� VWDII� LQYROYHG� LQ� WKH� SURMHFW� VXFK� DV� WKH�VHFUHWDULHV�DQG�DFFRXQWDQWV�� HWF�� ,W�PD\�EH� LQFOXGHG� LQ� WKH� VWDII�PRQWKO\� UDWHV�DV�D�SHUFHQWDJH�RI�WKH�EDVLF�VDODU\��������3URGXFWLRQ�FRVW���3URGXFWLRQ�FRVW�LV�WKH�VXP�RI�WKH�GLUHFW�FRVW�DQG�WKH�SURMHFW�RYHUKHDGV��,W�UHSUHVHQWV�WKH�FRVW�RI�D�SDUWLFXODU�SURMHFW WR�WKH�GHVLJQ�ILUP��2WKHU�FRVW�HOHPHQWV�DUH�IUHTXHQWO\�FDOFXODWHG�DV�D�SHUFHQWDJH�RI�WKLV�SURGXFWLRQ�FRVW�������*HQHUDO�RYHUKHDGV�,W�LV�D�SHUFHQWDJH�DGGHG�WR�WKH�SURGXFWLRQ�FRVW�WR�FRYHU�JHQHUDO�H[SHQGLWXUHV�RI�WKH�GHVLJQ�ILUP�LQFOXGLQJ�UHQW�FRVWV��LQVXUDQFH�SUHPLXPV��HTXLSPHQW�GHSUHFLDWLRQ��VWDII�WUDLQLQJ��HWF�0DF&DIIHU� 	� %DOGZLQ� ������� VWDWH� WKDW� WKH� JHQHUDO� RYHUKHDG� LV� WR� EH� HVWLPDWHG�ZLWKLQ�WKH�IRUHFDVWHG�DQQXDOO\�WXUQRYHU�RI�WKH�GHVLJQ�ILUP��7KH\�IXUWKHU�H[SODLQ�WKDW�WKH�ILUPV�H[SHQGLWXUHV�KDYH�WR�EH�PRQLWRUHG�PRQWKO\�LQ�RUGHU�WR�JHW�JXLGDQFH�RI�WKH�DPRXQW�RI�WKH�DOORZDQFH�WKDW�VKRXOG�EH�PDGH�IRU�WKH�JHQHUDO�RYHUKHDGV�������5LVN�DQG�SURILW��7KH�ULVN�DOORZDQFH� LV�DGGHG�ZKHQ� WKHUH� LV�D�SRVVLELOLW\� WKDW� WKH�DFWXDO�FRVW�ZLOO�EH�PRUH�WKDQ�WKH�HVWLPDWHG FRVW��,W�LV�RIWHQ�HVWLPDWHG�DV�D�SHUFHQWDJH�RI�WKH�SURGXFWLRQ�FRVW�GHSHQGLQJ�RQ�WKH�HVWLPDWRU¶V�H[SHULHQFH�DQG�MXGJPHQW�
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3URILW�DOORZDQFH�LV�D�SHUFHQWDJH�DGGHG�WR�WKH�SURGXFWLRQ�FRVW��,W�LV�XVXDOO\�DVVHVVHG�DW� ZKDW� LV� FRQVLGHUHG� WR� EH� SRVVLEOH� LQ� WKH� SUHYDLOLQJ� PDUNHW� FRQGLWLRQV� �*RQHQ��������
����&RVW�DQG�6FKHGXOH�LQFUHDVH�IRU�GHVLJQ�SURMHFWV$Q�LPSRUWDQW�HOHPHQW�LQ�HVWLPDWLQJ�WKH�GHVLJQ�FRVW�LV�WKH�ULVN�IDFWRU��5LVN�LV�GHILQHG�DV�WKH� SRVVLELOLW\� RI� FRVW� RYHUUXQV�� $� VXUYH\� UHYHDOV� WKDW� DERXW� RQH� WKLUG� RI$UFKLWHFWXUDO�(QJLQHHULQJ��$�(��SURMHFWV�PLVV�FRVW�DQG�VFKHGXOH� WDUJHW��&RVW� LQFUHDVHG�RQ� DQ� DYHUDJH� RI� ������DQG� VFKHGXOH� LQFUHDVHG� RQ� DQ� DYHUDJH� RI� ����EDVHG� RQ� IRXU�VDPSOH�FRPSOHWHG�SURMHFWV��&KDQJ��������/RFDOO\�� WLPH�FRVW� RYHUUXQV� DUH� IUHTXHQWO\� IDFHG�� �5HDVRQV� IRU� FRVW� DQG� WLPH�RYHUUXQV�FDQ�EH�FDWHJRUL]HG�DFFRUGLQJ�WR�UHVSRQVLELOLW\�� 5HDVRQV�ZLWKLQ�WKH�RZQHU¶V�FRQWURO�� 5HDVRQV�ZLWKLQ�WKH�FRQVXOWDQW¶V�FRQWURO�� 5HDVRQV�EH\RQG�HLWKHU�WKH�RZQHU¶V�RU�WKH�FRQVXOWDQW¶V�FRQWURO�� -RLQW�UHVSRQVLELOLW\�RI�RZQHU��FRQVXOWDQW��DQG�RWKHU�VWDNHKROGHUV�
,W� LV� WR�EH�QRWHG�WKDW� LQ�PRVW�FDVHV��FRVW�DQG�WLPH�LQFUHDVHV�DUH�FRQWULEXWHG�E\�UHDVRQV�EH\RQG�HLWKHU� WKH�RZQHU¶V�RU� WKH� FRQVXOWDQW¶V�FRQWURO�� � ,Q�FRQVWUXFWLRQ� WKH� UHDVRQV� IRU�FRVW�WLPH� LQFUHDVHV� PD\� EH� FODVVLILHG� LQ� D� ZD\� WKDW� KHOSV� WR� LGHQWLI\� DQG� WUDFH� WKH�UHVSRQVLELOLW\�� � 7KH\� FDQ� EH� JURXSHG� DV�� � FRPSHQVLEOH�� QRQ�H[FXVDEOH�� DQG� H[FXVDEOH�GHOD\V� �%DUULH� DQG�3DXOVRQ�� ������� � ,Q� GHVLJQ�ZRUNV�� WKH� JURXSLQJ�PD\�EH� DV� IROORZV��&KDQJ����������

$� &RPSHQVLEOH �ZLWKLQ�WKH�RZQHU¶V�FRQWURO���� 2ZQHU¶V�5HTXHVW� $GGLWLRQDO�ZRUN�� 2SWLPLVWLF�VFKHGXOH�� 2PLVVLRQV��� 2ZQHU¶V�IDLOXUH� )DLOXUH�WR�SURYLGH�LQIRUPDWLRQ�� ,QFRPSOHWH�RU�LQFRUUHFW�LQIRUPDWLRQ�
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%� 1RQ�H[FXVDEOH��ZLWKLQ�FRQVXOWDQWV�FRQWURO�� &RQVXOWDQW�LQDELOLW\�� 8QGHUHVWLPDWLRQ�RI�FRVW�DQG�WLPH�&� ([FXVDEOH� *URZLQJ�DQG�QHZ�SURMHFW�QHHGV�� 2WKHU�VWDNHKROGHUV� $JHQFLHV�DQG�ORFDO�DXWKRULWLHV�� 3XEOLF�� 2WKHUV��6RFLDO�DQG�SROLWLFDO�FRQGLWLRQV��
����7HQGHULQJ�IRU�GHVLJQ�ZRUNV�'UHZ� HW�� DO��� ������� VWDWH� WKDW� WZR�HQYHORS� IHH� WHQGHULQJ� LV� FRPPRQO\� XVHG� LQ� VRPH�FRQVWUXFWLRQ� LQGXVWULHV� DV� D� PHFKDQLVP� IRU� DOORFDWLQJ� FRQVXOWDQF\� ZRUN� WR� GHVLJQ�FRQVXOWDQWV� VXFK� DV� DUFKLWHFWV�� VXUYH\RUV� DQG� HQJLQHHUV�� 7KH\� IXUWKHU� H[SODLQ� WKDW�FRQVXOWDQF\� FRQWUDFWV� DUH� DZDUGHG� RQ� WKH� EDVLV� RI� SULFH� �L�H�� IHH�� DQG� TXDOLW\� �L�H��WHFKQLFDO�VFRUH��� �,Q�PDQ\�FDVHV��HDFK�FRQVXOWDQW¶V�WHFKQLFDO�VFRUH�DQG�IHH�LV�FRQYHUWHG�WR�D�SHUFHQWDJH�RU�UDWLR�UHODWLYH�WR�WKH�FRPSHWLWLRQ¶V�KLJKHVW�WHFKQLFDO�VFRUH�DQG�ORZHVW�IHH�EHIRUH�EHLQJ�ZHLJKWHG� DQG� DJJUHJDWHG�DFFRUGLQJ� WR�D�JLYHQ� IRUPXOD�� �8VXDOO\�� WKH�FRQWUDFW�LV�WKHQ�DZDUGHG�WR�WKH�FRQVXOWDQW�ZLWK�WKH�EHVW�RYHUDOO�VFRUH���,Q�VXFK�VLWXDWLRQV�FRQVXOWDQWV�DUH�IDFHG�ZLWK�WKH�SUREOHP�LQ�GHFLGLQJ�ZKHWKHU�WR�DLP�IRU�D�KLJK�WHFKQLFDO�VFRUH��ZKLFK�XVXDOO\�UHTXLUHV�D�KLJKHU�IHH��RU�VXEPLW�D�ORZ�IHH��ZKLFK�LV�PRUH�OLNHO\�WR�UHVXOW�LQ�D�ORZHU�WHFKQLFDO�VFRUH��RU�VRPHZKHUH�LQ�EHWZHHQ�WKHVH�WZR�H[WUHPHV�/RFDOO\�� LQ� :HVW� %DQN� DQG� *D]D� 6WULS�� WKH� :RUOG� %DQN� SURFHGXUHV� IRU� VHOHFWLQJ�FRQVXOWDQWV� DUH� ZLGHO\� XVHG�� HLWKHU� FRPSOHWHO\� RU� SDUWLDOO\�� 7KHVH� SURFHGXUHV� DUH�H[SODLQHG� LQ� WKH� :RUOG� %DQN� %RRNOHW� �6WDQGDUG� UHTXHVW� IRU� SURSRVDOV�� VHOHFWLRQ� RI�FRQVXOWDQWV���������7KH�IROORZLQJ�LV�D�VXPPDU\�RI�WKHVH�SURFHGXUHV��� 7KH�FOLHQW�LVVXHV�D�5HTXHVW��)RU�3URSRVDOV��5)3��LQYLWLQJ�WKH�GHVLJQ�FRQVXOWDQWV�WR� VXEPLW� WKHLU� SURSRVDOV� IRU� FRQVXOWLQJ� VHUYLFHV�� 7KH� 5)3� LQFOXGHV� WKH�IROORZLQJ�6HFWLRQ���� /HWWHU�RI�,QYLWDWLRQ�6HFWLRQ�� � ,QIRUPDWLRQ�WR�&RQVXOWDQWV�6HFWLRQ�� � 7HFKQLFDO�3URSRVDO�� 6WDQGDUG�)RUPV
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6HFWLRQ�� � )LQDQFLDO�3URSRVDO�� 6WDQGDUG�)RUPV6HFWLRQ���� 7HUPV�RI��5HIHUHQFH6HFWLRQ���� 6WDQGDUG�)RUPV�RI�&RQWUDFW��� (DFK�LQYLWHG�FRQVXOWDQW�VXEPLWV�WZR�VHSDUDWH�SURSRVDOV��D�WHFKQLFDO�SURSRVDO�DQG�D� ILQDQFLDO� SURSRVDO�� 7KH� SURSRVDOV� ZLOO� EH� WKH� EDVLV� IRU� FRQWUDFW� QHJRWLDWLRQV�DQG�XOWLPDWHO\�IRU�D�VLJQHG�FRQWUDFW�ZLWK�WKH�VHOHFWHG�FRQVXOWDQW��� 7KH� FOLHQW� DVVLJQV� D� FRPPLWWHH� WR� HYDOXDWH� WKH� SURSRVDOV�� )LUVW�� WKH� WHFKQLFDO�SURSRVDOV�DUH�HYDOXDWHG��(DFK�WHFKQLFDO�SURSRVDO�LV�JLYHQ�D�WHFKQLFDO�VFRUH��6W���� 7KH� WHFKQLFDO� VFRUH� LV� FDOFXODWHG� DFFRUGLQJ� WR� WKH� HYDOXDWLRQ� FULWHULD� VWDWHG� LQ�WKH�5)3��)RU�H[DPSOH��WKH�IROORZLQJ�DUH�VRPH�RI�WKH�HYDOXDWLRQ�FULWHULD�
&ULWHULD 3RLQWV6SHFLILF�H[SHULHQFH�RI�WKH�FRQVXOWDQWV�UHODWHG�WR�WKH�DVVLJQPHQW �� ��$GHTXDF\�RI�WKH�SURSRVHG�ZRUN�SODQ�DQG�PHWKRGRORJ\LQ�UHVSRQGLQJ�WR�WKH�7HUPV�RI�5HIHUHQFH �����4XDOLILFDWLRQV�DQG�FRPSHWHQFH�RI�WKH�NH\�VWDII�IRU�WKH�$VVLJQPHQW�� �����6XLWDELOLW\�RI�WKH�WUDQVIHU�RI�NQRZOHGJH�SURJUDP��WUDLQLQJ� ����7RWDO�3RLQWV ���

$�PLQLPXP� WHFKQLFDO� VFRUH� LV� UHTXLUHG� � LQ�RUGHU� WR�SDVV� � WKH� WHFKQLFDO HYDOXDWLRQ��7KH� ILQDQFLDO� SURSRVDOV� RI� WKH� FRQVXOWDQWV�� ZKR� SDVV� WKH� WHFKQLFDO� HYDOXDWLRQ�� DUH�RSHQHG�� ZKLOVW� WKH� ILQDQFLDO� SURSRVDOV� RI� WKH� FRQVXOWDQWV�� ZKR� GLG� QRW� SDVV� WKH�WHFKQLFDO�HYDOXDWLRQ��DUH�UHWXUQHG�XQRSHQHG�WR�WKHVH�FRQVXOWDQWV���� 7KH� ILQDQFLDO SURSRVDOV�DUH�RSHQHG�SXEOLFO\� LQ� WKH�SUHVHQFH�RI� WKH�FRQVXOWDQWV¶�UHSUHVHQWDWLYHV� ZKR� FKRRVH� WR� DWWHQG�� 7KH� ORZHVW� ILQDQFLDO� SURSRVDO� �)P�� LV�JLYHQ�D�ILQDQFLDO�VFRUH��6I��RI�����SRLQWV��7KH�ILQDQFLDO�VFRUHV�IRU�RWKHU�ILQDQFLDO�SURSRVDOV� DUH� FDOFXODWHG� E\� WKH� IRUPXOD�� 6I�  � �)P� �� I�� � ����� ZKHUH� I� LV� WKH�DPRXQW�RI�WKH�ILQDQFLDO�SURSRVDO�� 3URSRVDOV� DUH� UDQNHG�DFFRUGLQJ� WR� WKHLU�FRPELQHG� WHFKQLFDO� �6W��DQG� ILQDQFLDO��6I��VFRUHV�XVLQJ�WKH�ZHLJKWV�7�DQG�)��ZKHUH�� 7� �WKH�ZHLJKW�JLYHQ�WR�WKH�7HFKQLFDO�3URSRVDO�� 5DQJLQJ�EHWZHHQ�����	�������� )� �WKH�ZHLJKW�JLYHQ�WR�WKH�)LQDQFLDO�3URSRVDO��5DQJLQJ�EHWZHHQ�����	�������� 7���)� ������
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7RWDO�VFRUH��6��LV�WKHQ�FDOFXODWHG�XVLQJ�WKH�IRUPXOD��7RWDO�VFRUH�6� �6W��7�����6I��)�� ���7KH�ILUP�DFKLHYLQJ�WKH�KLJKHVW�FRPELQHG�WHFKQLFDO�DQG�ILQDQFLDO�VFRUH�LV��LQYLWHG�IRU�FRQWUDFW�QHJRWLDWLRQV�ZLWK�WKH�FOLHQW�
6RPH� LQVWLWXWLRQV� WHQG� WR� XVH� D� PRGLILHG� SURFHGXUH� IRU� VHOHFWLQJ� FRQVXOWDQWV�� 7KH��WHFKQLFDO� HYDOXDWLRQ� LV� XVHG� WR� GHWHUPLQH� WKRVH� FRQVXOWDQWV� ZKR� SDVV� WKH� PLQLPXP�UHTXLUHG� VFRUH� �XVXDOO\���� WR�������7KH�ILQDQFLDO�SURSRVDOV�RI� WKH�SDVVLQJ�FRQVXOWDQWV�DUH� RSHQHG� DQG� WKH� DVVLJQPHQW� LV� DZDUGHG� WR� WKH� FRQVXOWDQW�ZLWK� WKH� ORZHVW� ILQDQFLDO�SURSRVDO��
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&+$37(5��5HVHDUFK�0HWKRGRORJ\
����,QWURGXFWLRQ
,Q� WKLV�FKDSWHU��PHWKRGV RI� ILHOG�VXUYH\��GDWD�JDWKHULQJ�DQG�DQDO\VLV�DUH� LQWURGXFHG��$�TXHVWLRQQDLUH� LV� XVHG� WR� LQYHVWLJDWH� WKH� ORFDO� SHUFHSWLRQ� DQG� SUDFWLFH� LQ�PDQDJLQJ� WKH�GHVLJQ� SURFHVV� DQG� KRZ� WKH� GHVLJQ� IHHV� DUH� HVWLPDWHG�� )XOO� TXHVWLRQQDLUH� IRUP� LV�DWWDFKHG� LQ� $QQH[� $�� 7HQGHU� HYDOXDWLRQ� UHVXOWV� RI� SUHYLRXV� FRQVXOWLQJ� WHQGHUV� DUH�JDWKHUHG� IURP� VHYHUDO� LQVWLWXWLRQV�� DXWKRULWLHV� DQG� PXQLFLSDOLWLHV� XVLQJ� D� ³3URMHFWV�6XUYH\�&DUG´�SUHSDUHG�E\�WKH�UHVHDUFKHU�
����$LP�RI�WKH�ILHOG�VXUYH\7KH� ILHOG� VXUYH\� DLPV� DW� FROOHFWLQJ� WKH� GDWD� UHTXLUHG� WR� DFFRPSOLVK� WKH� UHVHDUFK�REMHFWLYHV�� 7KLV� LQFOXGHV� � LQYHVWLJDWLQJ� WKH� ORFDO� SUDFWLFH� LQ� GHVLJQ� PDQDJHPHQW� � LQ�RUGHU� WR� GHWHUPLQH� WKH� ORFDO� GHVLJQ� DQG� FRQVXOWLQJ� VHUYLFHV� SURFHGXUHV�� (OHPHQWV�VLJQLILFDQWO\�FRQWULEXWH�WR�WKH�FRVW�RI�WKH�FRQVXOWLQJ�VHUYLFHV�DUH�LGHQWLILHG�DV�ZHOO���'DWD�FROOHFWHG� LV� WKH�EDVLV� IRU� IRUPLQJ� WKH�GHVLJQ�PDQDJHPHQW�PRGHO�ZKLFK� LV�VXSSRVHG� WR�UHSUHVHQW�WKH�ORFDO�GHVLJQ�DQG�FRQVXOWLQJ�VHUYLFHV�SURFHVV�7KH� FRVW� HOHPHQWV� LQ� WKH� TXHVWLRQQDLUH� UHVXOWV� DQG� WKH� KLVWRULFDO� GDWD IURP� SUHYLRXV�WHQGHUV� VXUYH\� � DUH�XWLOL]HG� DV� DQ� LQSXW� IRU� WKH� IHHV� HVWLPDWLQJ� FRPSXWHU�EDVHG�PRGHO��)(0��� 7KLV� FRPSXWHU� EDVHG� PRGHO� LV� LQWHQGHG� WR� VHUYH� WKH� ORFDO� FRQVXOWDQWV� DV� ³D�GHFLVLRQ�PDNLQJ�WRRO´�IRU�SULFLQJ�WKH�ORFDO�FRQVXOWLQJ�VHUYLFHV�7KH� IROORZLQJ�)LJXUH� ���� VXPPDUL]HV� WKH�PHWKRGRORJ\� IORZFKDUW� DQG� KRZ� LW� OHDGV� WR�DFKLHYH�WKH�UHVHDUFK�REMHFWLYHV�
����5HVHDUFK�SRSXODWLRQ7KH� VWXGLHG� SRSXODWLRQ� LV� WKH� WRS� FRQVXOWLQJ� RIILFHV� DQG� ILUPV� LQ� *D]D� 6WULS�� 7KLV�SRSXODWLRQ� LV� LGHQWLILHG� IURP� WKH� $VVRFLDWLRQ� RI� (QJLQHHUV� UHFRUGV�� 7KH� ERG\�UHVSRQVLEOH� IRU� WKHVH� UHFRUGV� LV� ³7KH� (QJLQHHULQJ� 2IILFHV� DQG� &RQVXOWLQJ� )LUPV�$JHQF\´ ZKLFK� FODVVLILHV� DQG� DFFUHGLWV� WKH� FRQVXOWLQJ� DQG� HQJLQHHULQJ� RIILFHV�ILUPV
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),*85(������5(6($5&+�0(7+2'2/2*<�)/2:�&+$57�)25�'(6,*1�)((6�(67,0$7,1*

/LWHUDWXUH�5HYLHZ�RQ�'HVLJQ�0DQDJHPHQW
4XHVWLRQQDLUH�)RUPDWLRQ

5HVHDUFKHU�([SHULHQFH

4XHVWLRQQDLUH�9DOLGDWLRQ
)LHOG�6XUYH\�RI�'HVLJQ�0DQDJHPHQW

'HVLJQ�RI�³3URMHFWV�6XUYH\��&DUG´
&ROOHFW�$UFKLYDO�'DWD

5HVXOWV�DQG�'DWD�$QDO\VLV
'HYHORSPHQW�RI�'HVLJQ�0RGHO'HYHORSPHQW�RI�)HHV�(VWLPDWLRQ��0RGHO��)(0�

)(0��7HVWLQJ�DQG�9DOLGDWLRQ
5HVHDUFK�&RQFOXVLRQV�DQG�5HFRPPHQGDWLRQV

6HW�5HVHDUFK�2EMHFWLYHV
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EDVHG� RQ� WKH�5HJXODWLRQV� RI� WKH�(QJLQHHULQJ�2IILFHV� DQG� )LUPV� LQ� 3DOHVWLQH� �ILUVW�DSSURYHG� LQ�������DPHQGHG� LQ������DQG� LQ��������$FFRUGLQJ� WR� WKHVH� UHJXODWLRQV��WKH� HQJLQHHULQJ� RIILFHV�ILUPV� FDQ� SUDFWLFH� WKH� ZRUN� XQGHU� RQH� RI� WKH� IROORZLQJ�FDWHJRULHV��� (QJLQHHU¶V� RIILFH�� ,QGLYLGXDO� HQJLQHHU� VSHFLDOL]HG� LQ� RQH� GLVFLSOLQH�� 7KH�HQJLQHHU�VKRXOG�KDYH�WKUHH�\HDUV�RI�H[SHULHQFH�DW�OHDVW��� (QJLQHHULQJ� RIILFH�� 0LQLPXP� WZR� HQJLQHHUV� LQ� WZR� GLIIHUHQW� GLVFLSOLQHV��(DFK�HQJLQHHU�PXVW�KDYH�ILYH�\HDUV�RI�H[SHULHQFH�DW�OHDVW��� &RQVXOWLQJ� RIILFH�ILUP�� ,Q� WKLV� FDWHJRU\� WKH� RIILFH�ILUP� PXVW� KDYH� WZR�HQJLQHHULQJ� GLVFLSOLQHV� DW� OHDVW�� ,Q� HDFK�GLVFLSOLQH�� WZR�HQJLQHHUV� DUH�QHHGHG��VHQLRU� HQJLQHHU� ZLWK� PLQLPXP� HOHYHQ� \HDUV� RI� H[SHULHQFH�� DQG� D� MXQLRU�HQJLQHHU�DVVLVWLQJ� WKH�VHQLRU�RQH��7KH�FRQVXOWLQJ�RIILFHV�DUH�RIWHQ�ZLWK�D�VROH�SURSULHWRUVKLS��ZKLOVW�WKH�FRQVXOWLQJ�ILUPV�DUH�DOZD\V�UHJLVWHUHG�DV�SDUWQHUVKLS�FRPSDQLHV�7KH�UHVHDUFK�SRSXODWLRQ� LV� WKH� WRS�FDWHJRU\�� L�H�� WKH�FRQVXOWLQJ�RIILFHV�ILUPV�DV�SHU�WKH�OLVW�LVVXHG�LQ�6HSWHPEHU�������7KH�WRWDO�QXPEHU�RI�WKH�FRQVXOWLQJ�RIILFHV�ILUPV�LV����RIILFHV�ILUPV��$V�GHSLFWHG�LQ�7DEOH������,W�LV�REOLYLRXV�WKDW�PRUH�WKDQ�����RI�WKH�ORFDO� FRQVXOWLQJ� HQJLQHHUV� DUH� ZRUNLQJ� LQ� WKLV� FDWHJRU\�� )XUWKHUPRUH�� WKHVH��HQJLQHHUV� KDYH� ULFK� H[SHULHQFH� DQG� DUH� LQYROYHG� LQ� WKH�PDMRU� FRQVXOWLQJ�ZRUNV� LQ�*D]D� 6WULS�� &RQVHTXHQWO\�� WKH� GHVLJQ� DQG� PDQDJHPHQW� WHDPV� LQ� WKLV� FDWHJRU\� RI�FRQVXOWLQJ� RIILFHV�ILUPV�� PLJKW� UHSUHVHQW� WR D� JUHDW� H[WHQW� WKH� DWWLWXGHV� RI� GHVLJQ�PDQDJHPHQW�LQ�WKH�WRS�ORFDO�HQJLQHHULQJ��SUDFWLFH��
7DEOH�����(QJLQHHULQJ�RIILFHV�ILUPV�LQ�*D]D�VWULS�DQG�WKHLU��QXPEHU�RI�HQJLQHHUV�&DWHJRU\ (QJLQHHU¶V�RIILFH (QJLQHHULQJ�RIILFH &RQVXOWLQJ�RIILFH�ILUP 7RWDO

� �� �� ��1XPEHU�RI�RIILFHV�ILUPV �� ��� ��� ����� ��� ��� ���1XPEHU�RI�HPSOR\HG��HQJLQHHUV� �� ��� ��� �����6RXUFH��7KH�(QJLQHHULQJ�2IILFHV�DQG�&RQVXOWLQJ�)LUPV�$JHQF\��������
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����7KH�UHVHDUFK�VDPSOH7KH� VDPSOH� VL]H� LV� FDOFXODWHG�XVLQJ� WKH� WHFKQLTXHV�SURSRVHG�E\�3URIHVVRU�+RVVHLQ�$UVKDP� �KWWS���XEPDLO�XEDOW�HGX �� ������ ,W� LV� IRXQG� WKDW�� IRU�DFFHSWDEOH�FRQILGHQFH�OHYHO� ������ ZLWK� DFFHSWDEOH� DEVROXWH� HUURU� ������� WKH� UHTXLUHG� VDPSOH� VL]H� LV� ���FRQVXOWLQJ�RIILFHV�ILUPV��6R��WKH�VXUYH\HG�FRQVXOWLQJ�RIILFHV�ILUPV�DUH����FRQVXOWDQWV�RXW� RI� WKH� WRWDO� � ��� FRQVXOWDQWV� UHJLVWHUHG� LQ� WKH� UHFRUGV� RI� � WKH� $VVRFLDWLRQ� RI�(QJLQHHUV� LQ� *D]D� 6WULS�� 7DEOH� ���� GHSLFWV� WKH� QXPEHU� DQG� GLVWULEXWLRQ� RI� WKH�VXUYH\HG�FRQVXOWDQWV�FRPSDUHG�WR�WKH�WRWDO�UHJLVWHUHG�FRQVXOWDQWV�LQ�WKH�WRS�FDWHJRU\��FRQVXOWLQJ�RIILFHV�ILUPV��
7DEOH�������7KH�VXUYH\�VDPSOH

)URP� 7DEOH� ����� LW� LV� FOHDU� WKDW� WKH� VXUYH\� VDPSOH� LQFOXGHV� ���� RI� WKH� WRWDO�FRQVXOWLQJ� RIILFHV�ILUPV� LQ� *D]D� 6WULS�� 7KH� VDPSOH� FRQVLGHUV� WKH� JHRJUDSKLFDO�GLVWULEXWLRQ�RI�WKH�RIILFHV�ILUPV��,W�FRYHUV�����RI�WKH�RIILFHV�ILUPV�LQ�*D]D�FLW\�DQG�DERXW�����RI�WKH�RIILFHV�ILUPV�LQ�6RXWKHUQ�*D]D��.KDQ\RXQLV�	�5DIDK���5HJDUGLQJ�WKH� RUJDQL]DWLRQ� W\SH�� WKH� VXUYH\� FRYHUV� ���� RI� WKH� FRQVXOWLQJ� RIILFHV� �VROH�SURSULHWRUVKLS��DQG�����RI�WKH�FRQVXOWLQJ�ILUPV��SDUWQHUVKLS�FRPSDQLHV��

6XUYH\�VDPSOH 5HJLVWHUHG�&RQVXOWDQWV*D]D�&LW\ .KDQ\RXQLV�	�5DIDK 7RWDO *D]D�&LW\ .KDQ\RXQLV�	�5DIDK 7RWDO
&RQVXOWLQJ�RIILFHV��6ROH�SURSULHWRUVKLSV� � � �� �� �� ��
&RQVXOWLQJ� )LUPV��3DUWQHUVKLS�FRPSDQLHV� � � � �� � ��
7RWDO �� � �� �� �� ��

http://ubmail.ubalt.edu/
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�����7KH�UHVHDUFK�TXHVWLRQQDLUH�7KH� TXHVWLRQQDLUH� LV� SUHSDUHG� EDVHG� RQ� WKH� UHVHDUFKHU� H[SHULHQFH� DQG� LGHDV� H[WUDFWHG�IURP� WKH� OLWHUDWXUH� UHYLHZ�� 2I� FRXUVH�� WKH� TXHVWLRQQDLUH� LV GHVLJQHG� WR� FRYHU� WKH�UHTXLUHPHQWV�RI�WKH�UHVHDUFK�REMHFWLYHV��,VVXHV��WRSLFV�DQG�LGHDV�DUH�LGHQWLILHG�DQG�WKHQ�WUDQVODWHG� LQWR� VSHFLILF� TXHVWLRQV�� 7KH� TXHVWLRQQDLUH� LV� GLVFXVVHG� GHHSO\� ZLWK� WKH�VXSHUYLVRU�XQWLO�D�ILQDO�DJUHHG�XSRQ�YHUVLRQ�LV�UHDFKHG��
������4XHVWLRQQDLUH�FRQWHQWV7KH�TXHVWLRQQDLUH�LQFOXGHV�WKH�IROORZLQJ�WRSLFV3DUW�$� ,QIRUPDWLRQ�DERXW�WKH�FRQVXOWLQJ�RIILFH�ILUP�3DUW�%� 0DQDJHPHQW�RI�GHVLJQ�RIILFHV��� 7KH�GHVLJQ�SURFHVV�QDWXUH�� 3ODQQLQJ�DQG�VFKHGXOLQJ�WKH�GHVLJQ�SURFHVV�� /HDGLQJ�LQ�WKH�GHVLJQ�SURFHVV��� 7KH�DLP�RI�WKH�HQJLQHHULQJ�GHVLJQ�SUDFWLFH��� 'HVLJQ�TXDOLW\�GHILQLWLRQ��� (VWLPDWLQJ�WKH�GHVLJQ�IHHV,W�LV�WR�EH�QRWHG�WKDW�WKH�TXHVWLRQQDLUH�LV�SUHSDUHG�LQ�³$UDELF�/DQJXDJH´�LQ�RUGHU�WR� DYRLG� DQ\�PLVXQGHUVWDQGLQJ�RI� LWV� WRSLFV��$�FRS\�RI� WKH�TXHVWLRQQDLUH� DQG� DQ�(QJOLVK�YHUVLRQ�RI�LW�DUH�DWWDFKHG�LQ�$QQH[�$�DQG�$QQH[�%�UHVSHFWLYHO\�
������4XHVWLRQQDLUH�GHVLJQ7KH� TXHVWLRQQDLUH� LV� EDVHG� PDLQO\� RQ� H[SORUDWRU\� TXHVWLRQV� WKDW� DLP� DW�GLDJQRVLQJ�WKH�ORFDO�SUDFWLFH�LQ�GHVLJQ�PDQDJHPHQW��7KH�UHVSRQGHQWV�DUH�DVNHG�WR�DGGUHVV�WKHLU�RSLQLRQ�RQ�WKH�TXHVWLRQQDLUH�WRSLFV���)RU�PRVW�RI�WKH��WRSLFV��WKH\�KDYH�WR�H[SUHVV�WKHLU�OHYHO�RI�DJUHHPHQW�DV�ZHOO�DV�WKH�GHJUHH�WR�ZKLFK�WKH\�DUH�LPSOHPHQWLQJ�WKH�FRQFHSW�LQFOXGHG�LQ�HDFK�WRSLF��7KH�DJUHHPHQW�LV�LQGLFDWHG�LQDQ�RUGLQDO�VFDOH�RI�ILYH�GHJUHHV���VWURQJO\�DJUHH�± DJUHH�± LQWHUPHGLDWHO\�DJUHH�±ZHDNO\� DJUHH� ± YHU\� ZHDNO\� DJUHH��� 7KH� DJUHHPHQW� VFDOH� LV� DVVLJQHG� WKH�IROORZLQJ� OHYHOV� ���� ��� ��� �� DQG� ��� UHVSHFWLYHO\�� $OVR�� WKH� LPSOHPHQWDWLRQ� LV�LQGLFDWHG� LQ� DQ� RUGLQDO� VFDOH� RI� ILYH� GHJUHHV�� �DOZD\V� ± RIWHQ� ± VRPHWLPHV� ±
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UDUHO\�± QHYHU���7KH�LPSOHPHQWDWLRQ�VFDOH�LV�DVVLJQHG�WKH�IROORZLQJ�OHYHOV��������������DQG����UHVSHFWLYHO\�$Q�LQWHUYDO�VFDOH� LV�XVHG�LQ� WKH�WRSLFV�UHODWHG�WR�WKH�DPRXQW�RI�FRVW�DOORZDQFHV�DQG�GHOD\�LQ�SURMHFWV�$V� HDUOLHU� H[SODLQHG� LQ� WKLV� FKDSWHU�� WKH� TXHVWLRQQDLUH� LV� GLVSDWFKHG� WR� ���FRQVXOWLQJ� RIILFHV�ILUPV�� 7KH� TXHVWLRQQDLUH� LV� VXSSOHPHQWHG� ZLWK� SHUVRQDO�LQWHUYLHZV�ZLWK�VRPH�PDQDJHUV�RI�WKH�FRQVXOWLQJ�RIILFHV�ILUPV��7KHVH�LQWHUYLHZV�FRQWULEXWH�WR��EHWWHU�XQGHUVWDQGLQJ�RI�WKH�UHVSRQGHQWV¶�YLHZ�SRLQWV��
������4XHVWLRQQDLUH�9DOLGLW\�$� SDQHO� FRQVLVWLQJ� RI� ILYH� H[SHUWV� LV� DVNHG� WR� YHULI\� WKH� YDOLGLW\� RI� WKH�TXHVWLRQQDLUH� WRSLFV� DQG� LWV� UHOHYDQFH� WR� WKH� UHVHDUFK� REMHFWLYHV��%DVHG� RQ� WKH�FRPPHQWV�RI�WKH�H[SHUWV�VRPH�PRGLILFDWLRQV�LQ�WKH�WH[W�RI�WKH�TXHVWLRQQDLUH�DUH�SHUIRUPHG�� 7KH� PRGLILFDWLRQV� DUH� GLVFXVVHG� ZLWK� WKH� VXSHUYLVRU� DQG� WKHQ� WKH�TXHVWLRQQDLUH�LV�ILQDOL]HG���
������4XHVWLRQQDLUH�PHWKRG�RI�DQDO\VLV'HVFULSWLYH� VWDWLVWLFDO� WHFKQLTXHV� DUH� XVHG� LQ� WKH� TXHVWLRQQDLUH� DQDO\VLV���)UHTXHQFLHV�RI�WKH�UHVSRQGHQWV¶�DQVZHUV�IRU�HDFK�WRSLF�DUH�FDOFXODWHG�DV�ZHOO�DV�WKH� DYHUDJH� OHYHO� RI� HDFK� WRSLF�� � 7KH� DVVRFLDWLRQ� EHWZHHQ� WKH� DJUHHPHQW� OHYHO�DQG� LPSOHPHQWDWLRQ� OHYHO� IRU� HDFK� WRSLF� LV� WHVWHG� XVLQJ� FKL�VTXDUH� �;��� WHVW��&URVV� WDEXODWLRQ� LV� XVHG� DQG� �&UDPHU¶V�9�DVVRFLDWLRQ� IDFWRU� LV� FDOFXODWHG��7KH�6WDWLVWLFDO�3DFNDJH�IRU�6RFLDO�6FLHQFHV��6366�����LV�XVHG�LQ�WKH�GDWD�DQDO\VLV�
����&ROOHFWLRQ�RI�VHFRQGDU\��DUFKLYDO��GDWD$� SURMHFW� VXUYH\� FDUG� LV� XVHG� WR� JDWKHU� DUFKLYDO� GDWD� DERXW� WKH� HYDOXDWLRQ� UHVXOWV� RI�WHQGHUV�IRU�FRQVXOWLQJ�VHUYLFHV���)LJXUH������
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6XUYH\�2I�3URMHFWV
6HULDO�1XPEHU ,QVWLWXWLRQ3URMHFW�'DWH 1R�RI�&RQVXOWDQWV3URMHFW�7\SH� (VWLPDWHG�0DQ�0RQWKV1R�RI�FRQVXOWDQWV�ZKR�SDVVHG�WHFK��(YDOXDWLRQ7HFKQLFDO�:HLJKW )LQDQFLDO�:HLJKW(YDOXDWLRQ�5HVXOWV

&RPSDQ\ 7HFKQLFDO�VFRUH 3ULFH )LQDQFLDO�6FRUH�����������
),*85(������352-(&76�6859(<�&$5'

7KH� UHVHDUFKHU� DGGUHVVHV� WKH� LQVWLWXWLRQV� WKDW� DGRSW� WKH�:RUOG�%DQN� JXLGHOLQHV� LQ�VROLFLWLQJ�FRQVXOWLQJ�VHUYLFHV���7KHVH�LQVWLWXWLRQV�LQFOXGH�� 7KH�:RUOG�%DQN�2IILFH�LQ�*D]D�6WULS�� 3DOHVWLQLDQ� (FRQRPLFDO� &RXQFLO� IRU� 'HYHORSPHQW� DQG� 5HFRQVWUXFWLRQ��3(&'$5�� 3DOHVWLQLDQ�:DWHU�$XWKRULW\��3:$��� 0LQLVWU\�RI�+HDOWK��02+��� 0LQLVWU\�RI�(GXFDWLRQ�	�+LJKHU�(GXFDWLRQ��02(+(��� 0XQLFLSDOLWLHV��PDLQO\�LQ�WKH�PLGGOH�DUHD�RI�*D]D�6WULS��
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7HQGHU� HYDOXDWLRQ� UHVXOWV� IRU� DERXW� ��� SURMHFWV� �VWDUWLQJ� IURP� ����� WLOO� ������ DUH�FROOHFWHG��7KH�GDWD�LQ�WKH�SURMHFW�FDUGV�LV�DQDO\]HG�LQ�RUGHU�WR�GHWHUPLQH�WKH�IUHTXHQF\�RI�ZLQQLQJ�WKH�WHQGHU�IRU�D�FHUWDLQ�WRWDO�VFRUH��7KLV�IUHTXHQF\�WDEOH�LV�XVHG�DV�DQ�LQSXW�LQ�WKH� )HHV� (VWLPDWLQJ� 0RGHO� �)(0��� 0RUH� GHWDLOV� ZLOO� EH� SUHVHQWHG� LQ� WKH� FRPLQJ�FKDSWHUV�



www.manaraa.com

��

&+$37(5��)LHOG�6XUYH\�5HVXOWV����,QWURGXFWLRQ7KH� ILHOG� VXUYH\� TXHVWLRQQDLUH� UHVXOWV� DUH� LQWURGXFHG� DQG� DQDO\]HG� LQ� WKLV� FKDSWHU��'HVFULSWLYH� VWDWLVWLFDO� DQDO\VLV� LV� XVHG� WR� LGHQWLI\� WKH� ORFDO� SUDFWLFH� LQ� GHVLJQ�PDQDJHPHQW� DQG� DWWLWXGHV� RI� WKH� WRS� GHVLJQ� FRQVXOWDQWV� LQ� *D]D� 6WULS�� 7KH� UHODWLRQ�EHWZHHQ� WKH� ORFDO�FRQVXOWDQWV� �SHUFHSWLRQ�RI� WKH�GHVLJQ�PDQDJHPHQW�HOHPHQWV�DQG� WKH�DFWXDO��LPSOHPHQWDWLRQ�RI�WKHVH�HOHPHQWV�LV�WHVWHG��:KHQ�SRVVLEOH��WKH�ORFDO�SUDFWLFH�LV�FRPSDUHG�ZLWK�WKH�FRQFHSWV�DQG�SUDFWLFHV�LQWURGXFHG�LQ�WKH�OLWHUDWXUH�UHYLHZ���7KH�DUFKLYDO�GDWD�FROOHFWHG�XVLQJ�WKH�SURMHFW�VXUYH\�FDUGV�LV� WDEXODWHG�DQG�DQDO\]HG�WR�H[SORUH� WKH� GLVWULEXWLRQ� RI� WKH� WRWDO� VFRUHV� DFKLHYHG� E\� WKH� FRQVXOWDQWV� ZKR�ZRQ� WKH�WHQGHUV�� 0DQ�PRQWK� UDWHV� RI� WKH� ORZHVW� ELGGHUV� DUH� FDOFXODWHG� DQG� � WKHLU� WUHQG� LV�LGHQWLILHG�����4XHVWLRQQDLUH�UHVXOWV�3DUW�$��,QIRUPDWLRQ�DERXW�WKH�VXUYH\HG�FRQVXOWLQJ�RIILFHV�ILUPV�� 7KH�VXUYH\�VDPSOH�$V� SUHYLRXVO\� VWDWHG� LQ� &KDSWHU� ��� WKH� VXUYH\HG� FRQVXOWLQJ� RIILFHV�ILUPV� DUH� ���FRQVXOWDQWV RXW� RI� � ��� FRQVXOWDQWV� UHJLVWHUHG� LQ� WKH� UHFRUGV� RI� � WKH� $VVRFLDWLRQ� RI�(QJLQHHUV�LQ�*D]D�6WULS���� )RXQGDWLRQ�GDWH�7KH�IRXQGDWLRQ�GDWH�RI�WKH�VXUYH\HG�FRQVXOWLQJ�RIILFHV�ILUPV�LV�GHSLFWHG�LQ�7DEOH�����7DEOH�������)RXQGDWLRQ�GDWH�RI�WKH�RIILFHV�ILUPV)RXQGDWLRQ�<HDU 1XPEHU 3HUFHQWDJH%HIRUH����� � ��������WR����� � ��������WR����� � ���$IWHU����� � ��0LVVLQJ�GDWD � ���7RWDO �� ����
,W�LV�QRWHG�WKDW�����RI�WKH�VXUYH\HG�RIILFHV�ILUPV�ZHUH�IRXQGHG�EHIRUH�������2QH�RI�WKH� LQWHUYLHZHG� ILUPV� VWDUWHG WKH�ZRUN� LQ� ������ L�H�� LW� KDV� EHHQ�ZRUNLQJ� IRU�PRUH�
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WKDQ�WKLUW\�\HDUV��ZKLFK�LV�TXLWH�ORQJ�DQG�ULFK�H[SHULHQFH��0DMRULW\�RI��WKH��VXUYH\HG�RIILFHV�ILUPV� �DERXW� �����ZHUH� HVWDEOLVKHG� DIWHU� �����ZKHUH� WKH� HVWDEOLVKPHQW� RI�WKH� 3DOHVWLQLDQ� $XWKRULW\� �3$�� HQFRXUDJHG� WKH� IRXQGDWLRQ� RI� QHZ� FRQVXOWLQJ�RIILFHV�ILUPV��7KLV�WLPH�SHULRG�ZLWQHVVHG�D�OHDS�RI�GHYHORSPHQW�DQG�UHFRQVWUXFWLRQ�ZRUNV�LQ�*D]D�6WULS�DQG�WKH�QHHG�WR�FRQVXOWLQJ�VHUYLFHV�UHPDUNDEO\�LQFUHDVHG�������� (QJLQHHULQJ�GLVFLSOLQHV�7KH�HQJLQHHULQJ�GLVFLSOLQHV�FDUULHG�RXW�E\�WKH�VXUYH\HG�RIILFHV�ILUPV�DUH�GHSLFWHG�LQ�7DEOH� ���� DQG�7DEOH� �����7KHVH� GLVFLSOLQHV� DUH� FDWHJRUL]HG� � DFFRUGLQJ� WR� � WKH�FODVVLILFDWLRQ�RI�WKH�$VVRFLDWLRQ�RI��(QJLQHHUV�LQ�*D]D�6WULS�
7DEOH�������'LVFLSOLQHV�FDUULHG�RXW�E\�WKH�RIILFHV�ILUPV'LVFLSOLQH 1R��RI�&RQVXOWDQWV 'LVFLSOLQH 1R��RI�&RQVXOWDQWV$UFKLWHFWXUDO ��������� 5RDGV �������6WUXFWXUDO ��������� &RQVWUXFWLRQ�0DQDJHPHQW �������(OHFWULFDO �������� 6RLO�	�IRXQGDWLRQV ������0HFKDQLFDO �������� 7RSRJUDSKLF�VXUYH\ ������:DWHU�	�ZDVWHZDWHU �������� 2WKHUV��7RZQ�SODQQLQJ� ������

7DEOH�������1XPEHU�RI�GLVFLSOLQHV�FDUULHG�RXW�E\�WKH�RIILFHV�ILUPV'LVFLSOLQHV�1XPEHU � � � �
2IILFHV�)LUPV�1XPEHU ������� ������� ������� �������

7KH� DERYH� WDEOHV� VKRZ� WKDW� DOPRVW� DOO� WKH� VXUYH\HG RIILFHV�ILUPV� DUH�VSHFLDOL]HG� LQ� DW� OHDVW� IRXU� GLVFLSOLQHV� QDPHO\� �� DUFKLWHFWXUDO�� VWUXFWXUDO��HOHFWULFDO� DQG� PHFKDQLFDO� HQJLQHHULQJ�� $SSUR[LPDWHO\� ���� RI� WKH�RIILFHV�ILUPV� DUH� VSHFLDOL]HG� LQ� WKH� RWKHU� WKUHH�PDLQ� GLVFLSOLQHV��ZDWHU� DQG�ZDVWHZDWHU�� URDGV� DQG� FRQVWUXFWLRQ� PDQDJHPHQW�� 1RQH� RI� WKH� RIILFHV� LV�VSHFLDOL]HG� LQ� WKH� WZR� GLVFLSOLQHV�� WRSRJUDSKLFDO� VXUYH\� DQG� VRLO� DQG�IRXQGDWLRQ� HQJLQHHULQJ�� � 6HUYLFHV� RI� WKHVH� WZR� GLVFLSOLQHV� DUH� SURYLGHG� E\�VSHFLDOL]HG�VXE�FRQVXOWLQJ�ILUPV�DQG�ODERUDWRULHV�
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�� 1XPEHU�RI (PSOR\HHV�7KH�DYHUDJH�DQQXDO�QXPEHU�RI��HPSOR\HHV�LQ�WKH�VXUYH\HG�RIILFHV�ILUPV�GXULQJ�WKH�ODVW�ILYH�\HDUV�LV�GHSLFWHG�7DEOH������7KH�ILJXUHV��LQ�EUDFNHWV�LQGLFDWH�WKH�QXPEHU�RI�HPSOR\HHV�ZLWK�SRVW�JUDGXDWH�TXDOLILFDWLRQV�7DEOH��������(PSOR\HHV�1XPEHU�LQ�WKH�FRQVXOWLQJ�RIILFHV�ILUPV$YHUDJH�$QQXDO�1XPEHU�RI�(PSOR\HHV��3RVW�*UDGXDWH�(PSOR\HHV�61 ���� ���� ���� ���� ����� ����� ����� ����� ����� ������� ����� ����� ����� ������ ������ ������ ������ ������ ������ ������� � ������ ������ ������ ������� ������ ������ ������ ������ ������� ����� ����� ����� ����� ������ ������ ������ ������ ������ ������� ������ ������ ����� ����� ������� ������ ������ ������ ������ �������� � ����� ����� ����� ������� ������ ������ ������ ������ �������� ����� ����� ����� ����� ������� ������ ������ ������ ������ �������� ������ ������ ������ ������ �������� � � � ������ �������� ������ ������ ������ ����� �������� ����� ������ ������ ������ �������� ������� ������� ������� ������� ��������� � � � � �������� ������ ������ ������ ������ �������� 0LVVLQJ 0LVVLQJ 0LVVLQJ 0LVVLQJ 0LVVLQJ�� ������ ������ ������ ������ ������7RWDO �������� �������� �������� �������� ��������
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7KH�DERYH�WDEOH�LQGLFDWHV�WKDW�WKH�PLQLPXP�QXPEHU�RI�HPSOR\HHV�LQ�WKH�FRQVXOWLQJ�RIILFHV�ILUPV� LV���HPSOR\HHV�� WKH�DYHUDJH�QXPEHU� LV�DURXQG����HPSOR\HHV��DQG� WKH�PD[LPXP�QXPEHU�PRXQWV�XS�WR����HPSOR\HHV�,W� LV�QRWHG� WKDW�DORQJ� WKH� ODVW� ILYH�\HDUV�� LQ�PRVW�RI� WKH�VXUYH\HG�RIILFHV�ILUPV�� WKH�QXPEHU�RI�WKH�HPSOR\HHV�LV�QHDUO\�IL[HG��+RZHYHU��LQ�VRPH�ILUPV�WKHUH�LV�D�GHFUHDVH�LQ� WKH�HPSOR\HHV�QXPEHU�ZLWKLQ�WKH�ODVW� WZR�\HDUV��7KLV�GHFUHDVH�LV� MXVWLILHG�VLQFH�WKH�DYDLODEOH�ZRUN�GHFUHDVHG�GXH�WR�WKH�SUHYDLOLQJ�XQVWDEOH��FRQGLWLRQV�$ERXW� ���� RI� � WKH� VXUYH\HG� RIILFHV�ILUPV� KDYH� HPSOR\HHV� ZLWK� SRVW� JUDGXDWH�TXDOLILFDWLRQV��7KH�QXPEHU�RI�WKHVH�HPSOR\HHV�UDQJHV�EHWZHHQ���DQG���HPSOR\HHV�
�� :RUN�W\SH�DQG�YROXPH�,Q�WKLV�SDUW�RI�WKH�TXHVWLRQQDLUH��WKH�ZRUN�ILHOGV�DUH�FDWHJRUL]HG�LQWR���SURMHFW�W\SHV��QDPHO\�� ³VPDOO� EXLOGLQJV�� KLJK� ULVH� EXLOGLQJV�� SXEOLF� EXLOGLQJV�� ZDWHU� DQG�ZDVWHZDWHU� ZRUNV�� URDG� ZRUNV�� VXSHUYLVLRQ� ZRUNV� DQG� RWKHU� ZRUNV´�� 7KH� W\SH� RI�ZRUNV�SHUIRUPHG�E\�WKH�VXUYH\HG�FRQVXOWLQJ�RIILFHV�ILUPV�DQG�LWV�SHUFHQWDJH�WR�WKH�FRQVXOWDQW¶V�WRWDO�ZRUNV�DUH�GHSLFWHG�LQ�7DEOHV ����D�DQG��7DEOH�����E�

7DEOH�����D���:RUN�GLYHUVLW\��RI�WKH�VXUYH\HG�RIILFHV�ILUPV1XPEHU��RI�3URMHFW�7\SHV��:RUN�)LHOGV� 1XPEHU�RI�2IILFHV�)LUPV 3HUFHQWDJH &XPXODWLYH�3HUFHQWDJH� � ��� ���� � �� ���� � ��� ���� �� ��� ���� � ��� ���� � ��� ����7RWDO �� ����
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7DEOH�����E���7\SH�DQG�YROXPH��RI�ZRUN�SHUIRUPHG�E\�WKH�VXUYH\HG��2IILFHV�)LUPV7\SHV�RI�:RUN��DQG�1XPEHU�RI��&RQVXOWDQWV�:RUNLQJ�LQ�(DFK:RUN�9ROXPH�5HODWHG�WR�7RWDO�:RUN 6PDOO
�

%XLOG
LQJV

+LJK�
5LVH�

%XLOG
LQJV 3XEOL
F�

%XLOG
LQJV :DWH
U�	�

:DVW
HZDWH

U
5RDG

�
:RUN

V
6XSHU

YLVLRQ
�

:RUN
V

2WKHU
V

����� � � � � � � ������ � � � � � � ������ � � � � � � ������ � � � � � � ������ � � � � � � ������ � � � � � � ������ � � � � � � ������ � � � � � � ������ � � � � � � ����� ���� � � � � � � �7RWDO�:RUNLQJ�&RQVXOWDQWV ��������� �������� �������� ������� ������� �������� ��������1RW�:RUNLQJ�&RQVXOWDQWV � � � �� �� � ��
7RWDO�&RQVXOWDQWV �� �� �� �� �� �� ��

7KH�DERYH�WDEOHV�LQGLFDWH�WKDW�DOO�RI�WKH�VXUYH\HG�RIILFHV�ILUPV�DUH�ZRUNLQJ�LQ�PRUH�WKDQ�RQH�ZRUN�ILHOG�RU�W\SH�RI�ZRUN��DW�OHDVW�WZR�ILHOGV���$OPRVW�DOO�RI�WKHP�ZRUN�LQ�WUDGLWLRQDO� EXLOGLQJ� GHVLJQ� �VPDOO� UHVLGHQWLDO� EXLOGLQJV�� KLJK� ULVH� EXLOGLQJV� DQG�SXEOLF� EXLOGLQJV���0RUH� WKDQ� ���� RI� WKH�ZRUN� YROXPH� RI� ILYH� RIILFHV� LV� LQ� VPDOO�EXLOGLQJV�$ERXW�����RI� WKH�VXUYH\HG�RIILFHV�ILUPV�ZRUN�LQ� WKH�LQIUDVWUXFWXUH�SURMHFWV��ZDWHU�DQG�ZDVWHZDWHU��DQG�URDG�ZRUNV���7KLV�LV�EHFDXVH�WKH�LQIUDVWUXFWXUH�SURMHFWV�XVXDOO\��QHHG� VSHFLDOL]HG� VWDII�� KLJK� WHFKQLFDO� FDSDELOLW\�� DQG� � DPSOH� UHVRXUFHV�� ,W� LV� DOVR�QRWHG�WKDW�FRQVXOWDQWV�LQYROYHG�LQ�WKH�LQIUDVWUXFWXUH�SURMHFWV�KDYH�D�UHODWLYHO\�VPDOO�ZRUN�YROXPH�LQ�WKH�WUDGLWLRQDO��EXLOGLQJ�GHVLJQ�
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0DMRULW\� RI� WKH� VXUYH\HG� FRQVXOWDQWV� ������ DUH� LQYROYHG� LQ� WKH� VXSHUYLVLRQ� DQG�FRQVWUXFWLRQ� PDQDJHPHQW� ZRUNV�� 0RUH� WKDQ� ���� RI� WKH� ZRUN� YROXPH� RI� WKUHH�FRQVXOWLQJ�ILUPV�LV�LQ�VXSHUYLVLRQ��6XSHUYLVLRQ�ZRUNV�QHHG�DGGLWLRQDO�VWDII�PHPEHUV�WR� WKRVH�ZKR�ZRUN� LQ� WKH� GHVLJQ�ZRUNV�� 7KLV� H[SOLFDWHV� WKH� UHODWLYHO\� ELJ� VWDII� LQ�VRPH�RI�WKH�VXUYH\HG�RIILFHV�ZKHUH�WKH�WRWDO VWDII�PHPEHUV�PRXQW��WR����HPSOR\HHV�6RPH� RI� WKH� VXUYH\HG� ILUPV� ������ DUH� LQYROYHG� LQ� RWKHU� W\SHV� RI� ZRUN� PDLQO\�FDSDFLW\�EXLOGLQJ�VWXGLHV��IHDVLELOLW\�VWXGLHV�DQG�WUDLQLQJ��7KH�DPRXQW�RI�WKHVH�RWKHU�ZRUNV�PD\�FRQVWLWXWH�XS�WR�����RI�WKH�WRWDO�ZRUN�YROXPH�RI�WKHVH�ILUPV��,W�LV�WR�EH�QRWHG� WKDW� WKH� FRQVXOWLQJ� ILUPV� ZRUNLQJ� LQ� WUDLQLQJ� DQG� FDSDFLW\� EXLOGLQJ� VWXGLHV�XVXDOO\� KDYH� VWDII� PHPEHUV� ZLWK� SRVW� JUDGXDWH� TXDOLILFDWLRQV� �0�6F�� 	� 3K�� '�GHJUHHV��� $QQXDO�FRQVXOWLQJ�IHHV�7DEOH�����LQGLFDWHV�WKH�DYHUDJH�DQQXDO�FRQVXOWLQJ�IHHV�RI�WKH�VXUYH\HG�RIILFHV�ILUPV�
7DEOH������$YHUDJH�DQQXDO�FRQVXOWLQJ�IHHV$YHUDJH�$QQXDO�)HHV��������� 1XPEHU�RI�&RQVXOWDQWV 3HUFHQWDJH

/HVV�WKDQ��� �� ������WR��� � �������WR���� � ������WR���� � ������DQG�PRUH � ��7RWDO �� ����
7KH� DERYH� WDEOH� VKRZV� WKDW� KDOI� RI� WKH� VXUYH\HG� FRQVXOWDQWV� HDUQ� LQ� DYHUDJH� OHVV�WKDQ���������\HDUO\��)XUWKHUPRUH��DERXW�����RI�WKH�VXUYH\HG�FRQVXOWDQWV�HDUQ�OHVV�WKDQ����������\HDUO\��2QO\�WZR�FRQVXOWDQWV������HDUQ�PRUH�WKDQ����������\HDUO\��,W��LV�QRWHG�WKDW�WKHVH�DQQXDO�IHHV�DUH�UDWKHU�ORZ��7DNLQJ�LQWR�FRQVLGHUDWLRQ�WKDW�ILUPV�RI�KLJK�LQFRPH�KDYH�D�UHODWLYHO\�ELJ�VWDII��WKHVH�IHHV�KDUGO\�FRYHU�WKH�UXQQLQJ�FRVWV�RI�WKH� FRQVXOWLQJ� RIILFHV�ILUPV�� 7KLV� ORZ� LQFRPH� PD\� EH� UHIHUUHG� WR� WKH� VHYHUH�FRPSHWLWLRQ�LQ�WKH�ORFDO�PDUNHW��0RVW�RI�WKH�FRQVXOWLQJ�SURMHFWV�DUH�FRQWUDFWHG�ZLWK�
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SULFHV�PXFK�ORZHU�WKDQ�WKH�EXGJHW�DOORFDWHG��7KH�UHFHVVLRQ�LQ�WKH�FRQVXOWLQJ�ZRUNV�LQ�WKH�ODVW�WZR�\HDUV�KDV�FRQWULEXWHG�WR�VXFK�ORZ�FRQVXOWLQJ�IHHV�
�� -RLQW�YHQWXUHV�ZLWK�H[SDWULDWH�FRQVXOWDQWV�0DQ\�UHJLRQDO�DQG�LQWHUQDWLRQDO�FRQVXOWDQWV�ZHUH�LQYROYHG�LQ�WKH�FRQVXOWLQJ�ZRUNV�LQ�*D]D�6WULS��PDLQO\�LQ�ELJ�LQIUDVWUXFWXUH�SURMHFWV��6RPH�ORFDO�FRQVXOWDQWV�ZRUNHG�ZLWK�WKHVH�H[SDWULDWH�FRQVXOWDQWV��LQ�MRLQW�YHQWXUHV��DV��ORFDO�FRXQWHUSDUW��2XW�RI�����VXUYH\HG� RIILFHV�ILUPV�� �� FRQVXOWDQWV� ������ KDV� ZRUNHG� LQ� MRLQW� YHQWXUHV� ZLWK�H[SDWULDWH�FRQVXOWDQWV��7KH�YROXPH�RI�WKH�MRLQW�YHQWXUH�ZRUNV�UDQJHV�EHWZHHQ����WR�����RI�WKHVH�RIILFHV�ILUPV�WRWDO�ZRUN�:RUNLQJ� LQ� MRLQW�YHQWXUH�ZLWK�UHJLRQDO�DQG�LQWHUQDWLRQDO�FRQVXOWDQWV�FRQWULEXWHG�WR�H[SHUWLVH�DQG�NQRZOHGJH�WUDQVIHU��WR�WKH�ORFDO�FRQVXOWLQJ�RIILFHV�ILUPV��7KLV�KDV�SDLG�UHDO�GLYLGHQGV�WKURXJK�WKH�LPSURYHPHQW�RI�WKH�ORFDO�SUDFWLFH�LQ�GHVLJQ�PDQDJHPHQW�

7R� FRQFOXGH�� UHVXOWV� RI� WKH� SUHYLRXV� ³3DUW� $´� RI� WKH� TXHVWLRQQDLUH� LQGLFDWH� WKDW� WKH�VXUYH\HG� RIILFHV�ILUPV� UHIOHFWV�� WR� D� JUHDW� H[WHQW�� WKH� ORFDO� HQJLQHHULQJ� FRQVXOWLQJ�VHUYLFHV��7KHVH�RIILFHV�ILUPV�KDV�EHHQ�ZRUNLQJ� � LQ� WKH�ORFDO�PDUNHW�IRU�PRUH�WKDQ�ILYH�\HDUV��7KH\�HPSOR\�WKH�PDMRULW\�RI�ORFDO GHVLJQ�VSHFLDOLVWV��,W�LV�REYLRXV�DOVR�WKDW�WKH\�DUH� LQYROYHG� LQ�DOO�ZRUN�ILHOGV��DQG� WKHLU�H[SHULHQFH� LV�VXSSOHPHQWHG�E\�ZRUNLQJ�ZLWK�UHJLRQDO�DQG�LQWHUQDWLRQDO�FRQVXOWDQWV��
3DUW�%���0DQDJHPHQW�RI�GHVLJQ�RIILFHV�
,Q�WKLV�SDUW�RI�WKH�TXHVWLRQQDLUH��WKH FRQVXOWDQWV�DUH�DVNHG�WR�H[SUHVV�WKHLU�DJUHHPHQW�WR�VHYHUDO� FRQFHSWV� UHODWHG� WR� WKH� GHVLJQ� PDQDJHPHQW� DQG� WR� VWDWH� WR� ZKDW� H[WHQW� WKH\�LPSOHPHQW� WKHVH�FRQFHSWV�� � ,W� LV�GLYLGHG� LQWR�JURXSV�RI� WRSLFV� LQFOXGLQJ��³�7KH�GHVLJQ�SURFHVV�� SODQQLQJ� DQG� VFKHGXOLQJ� WKH� GHVLJQ� SURFHVV�� OHDGLQJ� LQ� WKH� GHVLJQ� SURFHVV��GHVLJQ�TXDOLW\��WHQGHULQJ�IRU�WKH�FRQVXOWLQJ�SURMHFWV��GHVLJQ�IHHV�HVWLPDWLRQ�DQG�FRVW�DQG�WLPH�RYHUUXQV�LQ�ORFDO�GHVLJQ�SURMHFWV´�1RPLQDO�VFDOHV�DUH�XVHG�WR�PHDVXUH�WKH�OHYHO�RI�DJUHHPHQW�DQG�LPSOHPHQWDWLRQ�UDQJLQJ�IURP� �� WR� ��� �$V� ZH� SUHYLRXVO\� VWDWHG� LQ� FKDSWHU� ���� )RU� HDFK� WRSLF�� WKH� DYHUDJH�DJUHHPHQW� OHYHO� �$$/�� DQG� WKH� DYHUDJH� LPSOHPHQWDWLRQ� OHYHO� �$,/�� DUH� FDOFXODWHG�
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�� 7KH�GHVLJQ�SURFHVV)LJXUH� ���� GHSLFWV� $$/� DQG� $,/� IRU� WKH� FRQFHSWV� LQWURGXFHG� LQ WKLV� SDUW� RI� WKH�TXHVWLRQQDLUH��,W�LV�QRWHG�WKDW�WKH�$$/�UDQJHV�EHWZHHQ�������IRU�4������DQG�������IRU�4�������7KH�$,/�UDQJHV�EHWZHHQ�������IRU�4�������DQG�������IRU�4��������7KH�UHVXOWV�VKRZ�WKDW� WKH� ORFDO�FRQVXOWDQWV�DJUHH�XSRQ�DQG� LPSOHPHQW� WKH�FRQFHSWV� LQWURGXFHG�LQ�WKLV�SDUW�RI�WKH�TXHVWLRQQDLUH��,Q�JHQHUDO��WKH�$,/�LV�FRQVLVWHQWO\�D�OLWWOH�ELW�ORZHU�WKDQ�WKH�$$/��
$VVRFLDWLRQ�WHVW7KH� VWDWLVWLFDO� ;� �FKL�VTXDUH�� WHVW� LV� XVHG� WR� PHDVXUH� WKH� DVVRFLDWLRQ� EHWZHHQ� WKH�GHJUHHV� RI� DJUHHPHQW� DQG� LPSOHPHQWDWLRQ�RI� WKH� DERYH�PHQWLRQHG� FRQFHSWV� UHODWHG� WR�WKH�QDWXUH�RI�WKH�GHVLJQ�SURFHVV��)RU�DOO�WKH�TXHVWLRQV��WKH�&UDPHU¶V�9�DVVRFLDWLRQ�IDFWRU�LV� DURXQG� WKH� YDOXH� RI� ����� 7KLV� YDOXH� PHDQV� LQWHUPHGLDWH� DVVRFLDWLRQ� EHWZHHQ� WKH�DJUHHPHQW�DQG�WKH�LPSOHPHQWDWLRQ�OHYHOV�
2YHUDOO�HYDOXDWLRQ�RI�WKLV�SDUW�RI�WKH�TXHVWLRQQDLUH��UHJDUGLQJ�WKH�GHVLJQ�SURFHVV���SRLQWV�RXW� WKDW� WKH�ORFDO�FRQVXOWDQWV�KDYH�D�JRRG�WKHRUHWLFDO�SHUFHSWLRQ�RI�WKH�GHVLJQ�SURFHVV��+RZHYHU�WKHLU�DFWXDO�SUDFWLFH�LQ��GHVLJQ�PDQDJHPHQW�LV�QRW�XS�WR�WKLV�OHYHO���(IIRUWV�DQG�UHVRXUFHV� DUH� QHHGHG� WR� EULGJH� WKH� JDS� EHWZHHQ� WKH� ORFDO� FRQVXOWDQWV� EHOLHIV� DQG�SUDFWLFH�� ,Q� DGGLWLRQ�� WKH� UHVXOWV� RI� WKLV� SDUW� RI� WKH� TXHVWLRQQDLUH� LQGLFDWH� WKDW�FRRUGLQDWLRQ� LV� D� NH\� LVVXH� LQ� WKH� GHVLJQ�PDQDJHPHQW� DQG� WKH� ORFDO� FRQVXOWDQWV� JLYH�FRQVLGHUDEOH� HIIRUWV� LQ� FRRUGLQDWLQJ� WKH� GHVLJQ� DFWLYLWLHV�� 7KLV� LV� FRLQFLGHQW� ZLWK� WKH�QDWXUH�RI�GHVLJQ��ZKLFK�LV�D�FRPSOH[�SURFHVV�WKDW�KDV�GLYHUVH�GLVFLSOLQHV�DQG�FRPSULVHV�FRQWULEXWLRQV�IURP�PDQ\�VSHFLDOLVWV
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4���� 6XFFHVVIXO�GHVLJQ�SURFHVV�QHHGV�DIIHFWLYH�FR�RUGLQDWLRQ�RI�GHVLJQ�DFWLYLWLHV�LQ�DGGLWLRQ�WR�WKH�H[LVWHQFH�RI�FRPSHWHQW�WHFKQLFDO�GHVLJQ�VWDII�
4���� 2ZQHU� RI� WKH� SURMHFW� KDV� DQ� LPSRUWDQW� UROH� LQ� WKH� VXFFHVV� RI� WKH� GHVLJQ�SURFHVV�
4���� *RRG�GHVLJQ�SURYLGHV�GHWDLOHG�GUDZLQJV�DV�PXFK�DV�SRVVLEOH�
4���� *RRG� GHVLJQ� DOORZV� IRU� WKH� XVH� RI� WKH� FRQWUDFWRUV� H[SHULHQFH� LQ� GHWDLOV�SUHSDUDWLRQ�
4���� 7KH�PDQDJHU�RI�WKH�GHVLJQ�SURFHVV�QHHGV�WR�KDYH�PDQDJHULDO�VNLOOV�LQ�DGGLWLRQ�WR�WKH�WHFKQLFDO�VNLOOV�
4���� 'HVLJQ�GUDZLQJV�DQG�WHQGHU�GRFXPHQWV�KDYH�WR�FRPSO\�ZLWK�D�IL[HG�VWDQGDUG�
4���� $�³'UDZLQJ�,QGH[´�LV�SUHSDUHG�LQ�WKH�EHJLQQLQJ�RI�WKH�GHVLJQ�SURFHVV�LQ�RUGHU�WR�IROORZ�XS�WKH�GHVLJQ�SURJUHVV�
4���� ,W�LV�LPSRUWDQW�WR�KDYH�D�FOHDU�DQG�NQRZQ�PHWKRGRORJ\�LQ�WKH�GHVLJQ�FKHFNLQJ�DQG�UHYLHZ�
4���� ,W�LV�LPSRUWDQW�WR�NHHS�FRSLHV�RI�WKH�SUHYLRXV�GHVLJQ�GRFXPHQWV�ZLWKLQ�D�ZHOO�DUUDQJHG�/LEUDU\�
4����� $Q�HYDOXDWLRQ�PHHWLQJ�LV�QHFHVVDU\�LQ�WKH�HQG�RI�HYHU\�GHVLJQ�SURMHFW�
4����� 7KH�GHVLJQ�RIILFH�FRPSDQ\�QHHGV� WR�DGRSW�D� IRUPDO�TXDQWLW\�V\VWHP��VXFK�DV�,62�������

)LJXUH�����$$/�DQG�$,/�IRU�WKH�GHVLJQ�SURFHVV�FRQFHSWV

���7KH�GHVLJQ�SURFHVV
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���3ODQQLQJ�DQG�VFKHGXOLQJ�WKH�GHVLJQ�SURFHVV)LJXUH� ���� GHSLFWV� $$/� DQG� $,/� IRU� WKH� FRQFHSWV� LQWURGXFHG� LQ� WKLV� SDUW� RI� WKH�TXHVWLRQQDLUH�� ,W� LV�QRWHG� WKDW� WKH�$$/�UDQJHV�EHWZHHQ�������IRU�4�������DQG�������IRU�4�������7KH�$,/�UDQJHV�EHWZHHQ�������IRU�4�������DQG�������IRU�4������ZKLFK�DUH�WKH�VDPH�FRQFHSWV�WKDW�DFKLHYHG�WKH�PLQLPXP�DQG�PD[LPXP�$$/���7KH�UHVXOWV�VKRZ�WKDW� WKH� ORFDO�FRQVXOWDQWV�DJUHH�XSRQ�DQG� LPSOHPHQW� WKH�FRQFHSWV� LQWURGXFHG�LQ�WKLV�SDUW�RI�WKH�TXHVWLRQQDLUH��,Q JHQHUDO��WKH�$,/�LV�FRQVLVWHQWO\�D�OLWWOH�ELW�ORZHU�WKDQ�WKH�$$/���$VVRFLDWLRQ�WHVW7KH� VWDWLVWLFDO�;� �FKL� VTXDUH�� WHVW� LV� XVHG� WR�PHDVXUH� WKH� DVVRFLDWLRQ�EHWZHHQ� WKH�OHYHOV�RI�DJUHHPHQW�DQG�LPSOHPHQWDWLRQ�RI�WKH�DERYH�PHQWLRQHG��FRQFHSWV�UHODWHG�WR�WKH SODQQLQJ�IXQFWLRQ�LQ�GHVLJQ�PDQDJHPHQW�� �7KH�&UDPPHU¶V�9�DVVRFLDWLRQ�IDFWRU�LV�DURXQG�WKH�YDOXH�RI�����IRU�PRVW�RI�WKH�TXHVWLRQV��7KLV�YDOXH�PHDQV�LQWHUPHGLDWH�DVVRFLDWLRQ�EHWZHHQ�WKH�DJUHHPHQW�DQG�WKH�LPSOHPHQWDWLRQ�OHYHOV��2QO\�IRU�TXHVWLRQ�QXPEHU������UHODWHG�WR�WKH�GLYLGLQJ�RI�ZRUNV�LQWR�WDVNV�DOORFDWHG�WR�WHDP�PHPEHUV��WKH�DVVRFLDWLRQ�IDFWRU�LV������7KLV�LQGLFDWHV�VWURQJ�DVVRFLDWLRQ�EHWZHHQ�WKH�DJUHHPHQW�DQG�LPSOHPHQWDWLRQ�RI�WKLV�FRQFHSW�
6LPLODU�WR�WKH�SUHYLRXV�SDUW�UHODWHG�WR�WKH�GHVLJQ�SURFHVV�FRQFHSWV��RYHUDOO�HYDOXDWLRQ�RI�WKLV�SDUW�UHODWHG�WR�WKH�GHVLJQ�SODQQLQJ��SRLQWV�RXW�WKDW�WKH�ORFDO�FRQVXOWDQWV�KDYH�D�JRRG�WKHRUHWLFDO� XQGHUVWDQGLQJ� RI� WKH� SODQQLQJ� IXQFWLRQ� LQ� GHVLJQ� PDQDJHPHQW�� +RZHYHU��WKHUH� LV� D� JDS� EHWZHHQ� WKHLU� EHOLHIV� DQG� DFWLRQV�� 7KLV� JDS� QHHGV� WR� EH� EULGJHG� E\�DOORFDWLQJ�PRUH�HIIRUWV�DQG�UHVRXUFHV�7KH� UHVXOWV� UHIOHFW� DOVR� D� JRRG� XQGHUVWDQGLQJ� RI� WKH� ORFDO� FRQVXOWDQWV� UHJDUGLQJ� WKH�LPSRUWDQFH�RI�WKH�FOHDU�FOLHQWV�EULHI��7KLV�UHIOHFWV�JRRG�SHUFHSWLRQ�RI�WKH�GHVLJQ�SURFHVV���:RUOGZLGH�� WKH� XQFOHDU� FOLHQW� EULHI�� RU� ³/DFN� RI� VFRSH� GHILQLWLRQ´� LV� D�PDLQ� FDXVH� RI�FRVW�DQG�WLPH�RYHUUXQV�LQ�GHVLJQ�SURFHVV���$�VXUYH\�GRQH�LQ�WKH�8QLWHG�6WDWHV�LQ�������VKRZHG�WKDW�DW�����RI�WKH�RYHU�EXGJHWHG�SURMHFWV��WKH�FDXVH�RI�WKH�LQFUHDVH�ZDV�GXH�WR�FKDQJHV�RI�ZRUN�VFRSH��.QLJKW��HW�DO�������
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4���� &OHDU� FOLHQW� EULHI� FRQWULEXWHV� WR� WKH� VXFFHVVIXO� SODQQLQJ� RI� WKH� GHVLJQ�SURFHVV�
4����� ,W� LV� QHHGHG� WR� LGHQWLI\� WKH� RXWSXWV� RI� WKH� GHVLJQ� SULRU� WR� VWDULQJ� WKH�GHVLJQ�SURFHVV�
4���� ,W�LV�LPSRUWDQW�WR�DJUHH�WKH�GHVLJQ�WLPH�SODQ�ZLWK�WKH�FOLHQW�
4���� 3ULRU� WR� VWDUWLQJ� WKH� GHVLJQ� SURFHVV�� WKH� ZRUN� LV� GLYLGHG� LQWR� VSHFLILF�WDVNV���(DFK�WDVN�LV�DOORFDWHG�WR�D�SHUVRQ�JURXS�WR�SHUIRUP�LW�
4���� ,W� LV� QHFHVVDU\� WKDW� WKH�FOLHQW�DSSURYHV�HDFK�GHVLJQ�VWDJH�EHIRUH� VWDUWLQJ�WKH�QH[W�RQH�
4���� 6XIILFLHQW� WLPH� PXVW� EH� JLYHQ� IRU� FOLHQWV� UHYLHZ� DQG� DSSURYDO� RI� HDFK�GHVLJQ�VWDJH�
4���� 'HVLJQ� ZRUN� SODQ� LV� WKH� EDVLV� RI� FRRUGLQDWLQJ� WKH� ZRUN� RI� WKH� GHVLJQ�WHDP�
4���� 'HVLJQ�ZRUN�SODQ�LV�WKH�EDVLV�WR�FRQWURO�WKH�GHVLJQ�SURJUHVV�
4���� 'HVLJQ�ZRUN�SODQ�LGHQWLILHV�WKH�UROH�RI�HYHU\�PHPEHU�LQ�WKH�GHVLJQ�WHDP�DQG�ZKHQ�WR�GHOLYHU�WKH�ZRUN�
4����� 'HVLJQ�ZRUN�SODQ�KHOSV�WR�ILQLVK�WKH�ZRUN�RQ�WLPH�
4����� 'HVLJQ� ZRUN� SODQ� LV� D� PRWLYDWLRQ� WRRO� WR� LQFUHDVH� WKH� RXWSXW� RI� HYHU\�PHPEHU�LQ�WKH�GHVLJQ�WHDP�
4����� 7KH�%DU�FKDUW�RU�*DQWW�FKDUW�LV�XVHG�WR�VKRZ�WKH�SODQ�RI�GHVLJQ�SURFHVV�

���3ODQQLQJ�DQG�VFKHGXHOLQJ�WKH�GHVLJQ�SURFHVV

)LJXUH������$$/�DQG�$,/�IRU�WKH�GHVLJQ�SODQQLQJ�FRQFHSWV
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$JUHHPHQW
,PSOHPHQWDWLRQ
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,W�LV�DOVR�REYLRXV�WKDW�WKH�ORFDO�FRQVXOWDQWV�KLJKO\�DJUHH�WKDW�WKH�GHVLJQ�SODQ�VKRXOG�EH�FRRUGLQDWHG�ZLWK�WKH�FOLHQW���+RZHYHU��WKHLU�LPSOHPHQWDWLRQ�GHJUHH�LQ�WKLV�SRLQW�LV�ORZHU�WKDQ� H[SHFWHG�� 7KLV� VHHPV� VWUDQJH� VLQFH� WKH� ORFDO� FOLHQWV� IUHTXHQWO\� LPSRVH� WKH� WLPH�VFKHGXOH�RI�WKH�GHVLJQ�DVVLJQPHQWV���,W�LV�SRVVLEOH�WKDW�WKRVH�FRQVXOWDQWV�ZKR�VWDWHG�WKDW�WKH\�DUH�QRW�XVHG�WR�FRRUGLQDWH�WKH�GHVLJQ�WLPH�SODQ�ZLWK�FOLHQWV��LW�LV�SRVVLEOH�WKDW�HLWKHU�WKH\�ZRUN�PDLQO\�ZLWK�SULYDWH�VHFWRU�FOLHQWV��RU�WKH\�GHOLYHU�WKH�ZRUN�ODWH�
��OHDGLQJ�LQ�WKH�GHVLJQ�SURFHVV)LJXUH� ���� GHSLFWV� $$/� DQG� $,/� IRU� WKH� FRQFHSWV� LQWURGXFHG� LQ� WKLV� SDUW� RI� WKH�TXHVWLRQQDLUH��,W�LV�QRWHG�WKDW WKH�$$/�UDQJHV�EHWZHHQ�������IRU�4������DQG�������IRU�4��������7KH�$,/�UDQJHV�EHWZHHQ�������IRU�4������DQG�������IRU�4��������7KH�UHVXOWV�VKRZ�WKDW� WKH� ORFDO�FRQVXOWDQWV�DJUHH�XSRQ�DQG� LPSOHPHQW� WKH�FRQFHSWV� LQWURGXFHG�LQ�WKLV�SDUW�RI�WKH�TXHVWLRQQDLUH��,Q�JHQHUDO��WKH�$,/�LV�FRQVLVWHQWO\�D�OLWWOH�ELW�ORZHU�WKDQ�WKH�$$/���$VVRFLDWLRQ�WHVW7KH� VWDWLVWLFDO�;� �FKL�VTXDUH�� WHVW� LV� XVHG� WR�PHDVXUH� WKH� DVVRFLDWLRQ�EHWZHHQ� WKH�GHJUHH� RI� DJUHHPHQW� DQG� LPSOHPHQWDWLRQ� RI� WKH� FRQFHSWV� UHODWHG� WR� WKH� OHDGLQJ�IXQFWLRQ�LQ�WKH�GHVLJQ�SURFHVV��7KH�FUDPPHU¶V�9�DVVRFLDWLRQ�IDFWRU�LV�DURXQG�����LQ�PRVW�RI�WKH�TXHVWLRQV��7KLV�PHDQV�LQWHUPHGLDWH�DVVRFLDWLRQ�EHWZHHQ�WKH�EHOLHIV�DQG�DFWLRQV�RI�WKH�ORFDO�FRQVXOWDQWV�LQ�PRVW�RI�WKH�OHDGLQJ�IXQFWLRQ�FRQFHSWV�7KH�DVVRFLDWLRQ� IDFWRUV�RI�4XHVWLRQV�����DQG����� �UHODWHG� WR�SHULRGLF�PHHWLQJV��DUH�ORZ��DERXW������ZKLFK� UHIOHFWV�ZHDN�DVVRFLDWLRQ�EHWZHHQ� WKH�EHOLHIV�DQG�DFWLRQV�RI�ORFDO� FRQVXOWDQWV� UHJDUGLQJ� WKH� SHULRGLF� PHHWLQJV�� ,W� VHHPV� WKDW� WKH\� GR� QRW� KROG�SHULRGLF�PHHWLQJV�GHVSLWH�WKDW�WKH\�UHFRJQL]H�LWV�LPSRUWDQFH�WR�WKH�GHVLJQ�VXFFHVV�$OVR�IRU�TXHVWLRQ�����DQG������UHJDUGLQJ�WKH�WUDLQLQJ�LQ�WHFKQLFDO�DQG�DGPLQLVWUDWLYH�ILHOGV�� WKH� DVVRFLDWLRQ� IDFWRUV� DUH� DERXW� ����� 7KLV� DJDLQ� UHIOHFWV� ZHDN� DVVRFLDWLRQ�EHWZHHQ�WKH�EHOLHIV�DQG�DFWLRQV�RI�WKH�ORFDO�FRQVXOWDQWV�LQ�WKHVH�ILHOGV�
2YHUDOO�HYDOXDWLRQ�RI�WKLV�SDUW��UHODWHG�WR�WKH�OHDGLQJ�IXQFWLRQ�LQ�GHVLJQ�SURFHVV��SRLQWV�RXW� WKDW� WKH� ORFDO� FRQVXOWDQWV� KDYH� D� JRRG� WKHRUHWLFDO� XQGHUVWDQGLQJ� RI� WKH� OHDGLQJ�IXQFWLRQ� LQ� GHVLJQ� PDQDJHPHQW�� +RZHYHU�� WKHUH� LV� D� JDS� EHWZHHQ� WKHLU� EHOLHIV� DQG�DFWLRQV��7KLV�JDS�QHHGV�WR�EH�EULGJHG�E\�DOORFDWLQJ�PRUH�HIIRUWV�DQG�UHVRXUFHV�
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4���� 5HJXODU�PHHWLQJV�DUH�QHFHVVDU\�IRU�VXFFHVVIXO�GHVLJQ�SURFHVV�
4���� 5HJXODU� PHHWLQJV� FRQWULEXWHV� WR� FRPPRQ� XQGHUVWDQGLQJ� DPRQJ�� WKH�GHVLJQ�WHDP
4���� 7KH�ILUVW�PHHWLQJ��NLFN�RII�PHHWLQJ��LV�QHFHVVDU\�IRU�VXFFHVVIXO�GHVLJQ�
4���� 7KH�GHVLJQ� WHDP�PD\�EH�PRWLYDWHG�ZKHQ�WKH�ILUP�DGRSWV�SROLFLHV�WKDW�RIIHU�FRPIRUWDEOH�ZRUN�HQYLURQPHQW�
4���� 7KH�GHVLJQ� WHDP�PD\�EH�PRWLYDWHG�ZKHQ�WKH�ILUP�DGRSWV�SROLFLHV�WKDW�LPSURYH�WKH�HPSOR\HHV�VDODULHV�
4���� 7KH�HPSOR\HHV¶�MRE�VDWLVIDFWLRQ�OHDGV�WR�ILQLVK�WKH�ZRUN�LQ�VKRUW�WLPH�
4���� 7KH�HPSOR\HHV¶�MRE�VDWLVIDFWLRQ�OHDGV�WR�SURGXFH�KLJK�TXDOLW\�ZRUN�
4���� 7KH�HPSOR\HHV�LQ�WKH�GHVLJQ�ILUP�QHHG�WUDLQLQJ�LQ�WKH�WHFKQLFDO�ILHOG�
4���� 7KH�HPSOR\HHV¶� LQ� WKH�GHVLJQ�ILUP�QHHG�WUDLQLQJ�LQ�WKH�DGPLQLVWUDWLYH�ILHOG�
4����� 7KH�HPSOR\HHV�LQ�WKH�GHVLJQ�ILUP�QHHGV�WUDLQLQJ�LQ�FRPSXWHU�VNLOOV�
4����� 7KH� HPSOR\HHV� LQ� WKH�GHVLJQ�ILUP�QHHGV� WUDLQLQJ� LQ�XVLQJ� WKH�(QJOLVK�ODQJXDJH�

)LJXUH������$$/�DQG�$,/�IRU�GHVLJQ�OHDGLQJ�FRQFHSWV

���/HDGLQJ�LQ�WKH�GHVLJQ�SURFHVV
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$JUHHPHQW,PSOHPHQWDWLRQ
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5HVXOWV� DOVR� LQGLFDWH� WKDW� WKH� ORFDO� FRQVXOWDQWV�KLJKO\� DJUHH�� LQ�DYHUDJH�� WKDW� WKH�NLFN�RII�PHHWLQJ�DQG�SHULRGLF�PHHWLQJV�KDYH�DQ�LPSRUWDQW�UROH�LQ�WKH�GHVLJQ�SURFHVV�VXFFHVV��7KLV�UHIOHFWV�JRRG�XQGHUVWDQGLQJ�RI�WKH�QDWXUH�RI�WKH�GHVLJQ�SURFHVV���)XUWKHUPRUH��WKLV�HPSKDVL]HV� WKH� UROH� RI� SHULRGLF� PHHWLQJV� DV� D� WRRO� RI� FRPPXQLFDWLRQ� DQG� IRUPLQJ� D�FRPPRQ�EDVLV�RI�XQGHUVWDQGLQJ�DPRQJ�WKH�GHVLJQ�WHDP�PHPEHUV�$V� IRU� PRWLYDWLQJ� DV� SDUW� RI� WKH� OHDGLQJ� IXQFWLRQ� LQ� GHVLJQ� PDQDJHPHQW�� WKH� ORFDO�FRQVXOWDQWV�DUH�DVNHG�WR�H[SUHVV�WKHLU�RSLQLRQ�DERXW�WZR�PHWKRGV�RI�PRWLYDWLRQ�� ,PSURYLQJ�WKH�ZRUN�HQYLURQPHQW�� ,PSURYLQJ�WKH�HPSOR\HHV¶�VDODULHV�7KH� UHVXOWV� LQGLFDWH� WKDW� ORFDO� FRQVXOWDQWV� DJUHH�ZLWK� DQG� LPSOHPHQW� ERWK�PHWKRGV� WR�PRWLYDWH� WKHLU� HPSOR\HHV�� � 7KH� VDODU\� LPSURYHPHQW� KDV� D� ORZHU� $,/� ������� WKDQ� WKH�LPSURYHPHQW�RI�WKH�ZRUN�HQYLURQPHQW�$,/ ������7KH�ORFDO�FRQVXOWDQWV�DJUHH�WKDW�MRE�VDWLVIDFWLRQ�PD\�OHDG�WR�ILQLVKLQJ�WKH�ZRUN�RQ�WLPH�DQG�RU�WR�SURGXFLQJ�D�KLJK�TXDOLW\�ZRUN��5HJDUGLQJ�LPSOHPHQWDWLRQ��WKH�MRE�VDWLVIDFWLRQ�RI�WKH�HPSOR\HHV�LQ�WKH�ORFDO�FRQVXOWLQJ�RIILFHV�ILUPV�RIWHQ�OHDGV�WR HDUO\�ILQLVK�DQG�RU�KLJK�GHVLJQ�TXDOLW\���
5HJDUGLQJ�VWDII�WUDLQLQJ��ORFDO�FRQVXOWDQWV�WKLQN�WKDW�WKH�PRVW�LPSRUWDQW�WUDLQLQJ�QHHG�LV�WKH�WUDLQLQJ�LQ�FRPSXWHU�VNLOOV��WKHQ�FRPHV�WKH�QHHG�RI�WHFKQLFDO�WUDLQLQJ��7KH�WUDLQLQJ�LQ�(QJOLVK�/DQJXDJH�VNLOOV�FRPHV�WKLUG�DQG�WKH�QHHG�RI�DGPLQLVWUDWLYH�WUDLQLQJ�LV�UDQNHG�DV�WKH� ODVW� RQH�� $FWXDOO\�� WKH� ORFDO� FRQVXOWDQWV� RIIHU� WUDLQLQJ� RSSRUWXQLWLHV� PDLQO\� LQ�FRPSXWHU�VNLOOV��WKHQ�FRPHV�WKH�(QJOLVK�/DQJXDJH�VNLOOV�WUDLQLQJ��WKH�WHFKQLFDO�WUDLQLQJ�DQG� ILQDOO\� WKH� DGPLQLVWUDWLYH� WUDLQLQJ�� ,W� LV� DOVR� QRWHG� WKDW� WKH� $$/� DQG�$,/� RI� WKH�DERYH� PHQWLRQHG� WUDLQLQJ� QHHGV� DUH� QHDUO\� FORVH�� 7KLV� LV� FRQVLVWHQW� ZLWK� WKH�UHTXLUHPHQWV��RI�WKH�GHVLJQ�SURFHVV�ZKLFK�QHHGV�DOO�WKHVH�W\SHV�RI�WUDLQLQJ��1RZDGD\V��WKH�FRPSXWHU� LV�DQ�HVVHQWLDO� WRRO�IRU�GHVLJQ�FDOFXODWLRQV�DQG�GUDZLQJV�SURGXFWLRQ��7KH�(QJOLVK� ODQJXDJH� LV�FRPPRQO\�XVHG� LQ�HQJLQHHULQJ�DQG�VFLHQWLILF� ILHOGV��VR� WUDLQLQJ� LQ�WKH�(QJOLVK� ODQJXDJH� VNLOOV� LV� QHFHVVDU\� IRU� WKH�GHVLJQ� DFWLYLWLHV��7HFKQLFDO� WUDLQLQJ� LV�LPSRUWDQW� WR� XSGDWH WKH� NQRZOHGJH� RI� WKH� GHVLJQ� WHDP� LQ� WKH� WHFKQLFDO� LVVXHV�� 7KH�DGPLQLVWUDWLYH� WUDLQLQJ� LV� QHHGHG�� DV� ZHOO�� VLQFH� WKH� GHVLJQ� PDQDJHPHQW� UHTXLUHV�VXSSOHPHQWLQJ�WKH�WHFKQLFDO�VNLOOV�RI�WKH�GHVLJQ�PDQDJHU�ZLWK�DGPLQLVWUDWLYH�VNLOOV��
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���7KH�REMHFWLYHV�RI�WKH HQJLQHHULQJ�GHVLJQ�SUDFWLFH�
7KH� REMHFWLYHV� RI� 3UDFWLFLQJ� FRQVXOWLQJ� VHUYLFHV� LQ� WKH� HQJLQHHULQJ� GHVLJQ�PD\�EH�RQH�RU�PRUH�RI�WKH�IROORZLQJV���x 7R�DFKLHYH�LQFRPH�DQG�SURILW�x 7R�SURGXFH�KLJK�TXDOLW\�ZRUN�x 7R�JHW�D�ELJJHU�PDUNHW�VKDUH�x 7R�DFTXLUH�QHZ�NQRZOHGJH�DQG�H[SHUWLVH��

,Q� WKLV� SDUW� RI� WKH� TXHVWLRQQDLUH�� WKH� ORFDO� FRQVXOWDQWV� DUH� DVNHG� DERXW� WKHLU� DLPV� RI�SUDFWLFLQJ� WKH� HQJLQHHULQJ� GHVLJQ�� )LJXUH� ���� GHSLFWV� WKH� $$/� DQG� $,/� IRU� HYHU\�H[SHFWHG�REMHFWLYH�RI�SUDFWLFLQJ�WKH�MRE�LQ�HQJLQHHULQJ�GHVLJQ�7KH�REMHFWLYHV�RI�SUDFWLFH��DFFRUGLQJ�WR�WKH�RSLQLRQ�RI�KH�ORFDO�FRQVXOWDQWV�DUH�UDQNHG�DV�IROORZV��� 7R�SURGXFH�KLJK�TXDOLW\�ZRUN���$$/�LV��������� 7R�JHW�ELJJHU�PDUNHW�VKDUH��WR�DFTXLUH�QHZ�NQRZOHGJH��ERWK�ZLWK�$$/�RI������DQG��� 7R�DFKLHYH�LQFRPH�DQG��SURILW��$$/�LV������
7KH� VDPH�RUGHU� LV� QRWHG� UHJDUGLQJ� WKH� OHYHO� RI� LPSOHPHQWDWLRQ��7KH� ORFDO� FRQVXOWDQWV�PDLQO\� DLP� DW� SURGXFLQJ� KLJK� TXDOLW\�ZRUNV� �$,/� LV� ������ 7KHQ� FRPHV� JHWWLQJ� ELJJHU�PDUNHW� VKDUH� DQG� DFTXLULQJ� QHZ�NQRZOHGJH� �$,/� LQ�ERWK� LV� ���� �7KH� ODVW� WDUJHW� LV� WKH�DFKLHYHPHQW�RI�LQFRPH�DQG��SURILW��$,/�LV������
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� ��� � ��� � ��� � ��� � ��� �
3URILW�

+LJK�4XDOLW\
%LJJHU�0DUNHW6KDUH

1HZ�.QRZOHGJH
$JUHHPHQW ,PSOHPHQWDWLRQ

),*85(������$$/�	�$,/�)25�7+(�$,06�2)�35$&7,&(
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$VVRFLDWLRQ�WHVW7KH�&UDPPHU¶V�9�DVVRFLDWLRQ�IDFWRU� LV�FRPSXWHG�IRU�HDFK�RI� WKH�DERYH�PHQWLRQHG�SUDFWLFH�REMHFWLYHV�� �7KH�OHYHO�RI�DVVRFLDWLRQ�LV�TXLWH�VWURQJ�LQ�WKH�³DFKLHYHPHQW�RI�SURILW´�DQG�WKH�³DFTXLULQJ�RI�QHZ�NQRZOHGJH´��WKH�IDFWRU�LV�DERXW��������7KLV�PHDQV�WKDW� WKH�DFWLRQV�RI� WKH� ORFDO�FRQVXOWDQWV�� LQ� WKHVH�REMHFWLYHV�� DUH�FRQVLVWHQW� WR� WKHLU�EHOLHIV���:KLOVW��WKH�DVVRFLDWLRQ�IDFWRU�RI��ERWK�WKH�³KLJK�TXDOLW\�ZRUN´�DQG�³JHWWLQJ�ELJJHU�PDUNHW� VKDUH´� LV� DERXW� ����� �7KLV� UHIOHFWV� LQWHUPHGLDWH� DVVRFLDWLRQ� EHWZHHQ�EHOLHIV�DQG�DFWLRQV�RI�WKH�ORFDO�FRQVXOWDQWV�LQ�WKHVH�WZR�ILHOGV�
�� 'HVLJQ�TXDOLW\�,Q� WKLV� SDUW� RI� WKH� TXHVWLRQQDLUH�� WKH� ORFDO� FRQVXOWDQWV� DUH� DVNHG� WR� VWDWH� WKHLU�RSLQLRQV� UHJDUGLQJ� � WKH� GHVLJQ� TXDOLW\� LQGLFDWRUV� DQG� KRZ� WKH\� DFKLHYH� JRRG�GHVLJQV�$V�GHSLFWHG� LQ�)LJXUH����� WKH� ORFDO�FRQVXOWDQWV�DJUHH� WKDW� WKH�JRRG�GHVLJQ� LV� WKDW�GHVLJQ�ZKLFK��� 3URYLGHV�DOO�LQIRUPDWLRQ�IRU�FRQVWUXFWLRQ� �$$/�������� +DV�QR�FRQWUDGLFWLRQV �$$/������� +DV�QR�HUURUV �$$/�������� )LQLVKHG�RQ�WLPH �$$/������$FWXDOO\��WKH�ORFDO�FRQVXOWDQWV�DFKLHYH�JRRG�GHVLJQ�E\����� 3URYLGLQJ�DOO�LQIRUPDWLRQ�UHTXLUHG WR�FRQVWUXFWLRQ������$,/�������� (OLPLQDWLQJ��DOO�FRQWUDGLFWLRQV� �$,/�������� (OLPLQDWLQJ�HUURUV� �$,/�������� )LQLVKLQJ�WKH�ZRUN�RQ�WLPH����������������� �$,/�������
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� ��� � ��� � ��� � ��� � ��� �
����)UHH�)URP�(UURUV

����&RPSOHWHG�RQ�7LPH
����)XOO�&RQVWUXFWLRQ�,QIRUPDWLRQ

����)UHH�RI�&RQWUDGLFWLRQV
$JUHHPHQW ,PSOHPHQWDWLRQ

),*85(�������$$/�	�$,/�)25�'(6,*1�48$/,7<
,W�LV�QRWHG�WKDW�WKH�DERYH�PHQWLRQHG�RSLQLRQV�RI�WKH�ORFDO�FRQVXOWDQWV�FRLQFLGH�ZLWK�WKH� ZRUOGZLGH� WUHQGV� ZKHUH� WKH� SUHVHQWDWLRQ� RI� DOO� WKH� LQIRUPDWLRQ� UHTXLUHG� WR�FRQVWUXFWLRQ�LV�WKH�PDLQ�DLP�RI�WKH�GHVLJQ�SURFHVV��7LOO\�HW��DO����������7KH�GHVLJQ�TXDOLW\ LV�PDLQO\�PHDVXUHG�E\�WKH�GHJUHH�RI�VXFFHVV�LQ�IXOILOOLQJ�WKLV�DLP�,W� LV� QRWHZRUWK\�� LQ� TXHVWLRQ� ����� � WKDW� WKH� LPSOHPHQWDWLRQ� DYHUDJH� OHYHO� LV�PRUH�WKDQ�DJUHHPHQW�DYHUDJH�OHYHO��,W�LV�SRVVLEOH�WKDW�WKH�ORFDO�FRQVXOWDQWV�GR�WKHLU�EHVW�WR�ILQLVK�WKH�ZRUN�RQ�WLPH�WR�VDWLVI\�WKH�FOLHQW�GHVSLWH�WKDW�WKH\�WKLQN�LW�LV�QRW�WKH�PRVW�LPSRUWDQW�IDFWRU�LQ�WKH�GHVLJQ�TXDOLW\�

$VVRFLDWLRQ�WHVW7KH�DVVRFLDWLRQ�IDFWRUV�IRU�TXHVWLRQ�����³IUHH�IURP�HUURUV´�DQG�TXHVWLRQ�����³IUHH�RI� FRQWUDGLFWLRQV´� DUH� DURXQG� ����� 7KLV� UHIOHFWV� VWURQJ� DVVRFLDWLRQ� EHWZHHQ� WKH�EHOLHIV� DQG� SUDFWLFH� RI� WKH� ORFDO� FRQVXOWDQWV� UHJDUGLQJ� WKHVH� WZR� SRLQWV�� 2Q� WKH�RWKHU� KDQG�� WKH� DVVRFLDWLRQ� IDFWRUV� IRU� TXHVWLRQ����� ³SURYLGHV� DOO� LQIRUPDWLRQ� IRU�FRQVWUXFWLRQ´�DQG�TXHVWLRQ������³FRPSOHWHG�RQ�WLPH´�DUH�DURXQG������7KLV�VKRZV�DQ�LQWHUPHGLDWH�DVVRFLDWLRQ�EHWZHHQ� WKH�EHOLHIV�DQG�SUDFWLFH�RI� WKH� ORFDO�FRQVXOWDQWV�UHJDUGLQJ�WKHVH�WZR�SRLQWV��7KH�PRVW� LPSRUWDQW�GHVLJQ�TXDOLW\�IDFWRU��ZKLFK�LV�LQ�
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TXHVWLRQ� ���� ³SURYLGHV� DOO� LQIRUPDWLRQ� IRU� FRQVWUXFWLRQV´�� KDV� DQ� LQWHUPHGLDWH�DVVRFLDWLRQ�EHWZHHQ�EHOLHIV�DQG�SUDFWLFH��&RQVHTXHQWO\��LW�LV�UHFRPPHQGHG�WR�H[HUW�PRUH� HIIRUWV� DQG� DOORFDWH� PRUH� UHVRXUFHV� WR� EULGJH� WKLV� JDS� EHWZHHQ� WKH� ORFDO�FRQVXOWDQWV�EHOLHIV�DQG�SUDFWLFH�UHJDUGLQJ�WKLV�LPSRUWDQW�FRQFHSW����7HQGHULQJ IRU�FRQVXOWLQJ�VHUYLFHV�DQG�IHHV�HVWLPDWLRQ�,Q� WKLV� SDUW� RI� WKH� TXHVWLRQQDLUH�� LVVXHV� UHODWHG� WR� WHQGHULQJ� IRU� FRQVXOWLQJ�VHUYLFHV�DQG�WKH�HVWLPDWLRQ�RI�FRQVXOWLQJ�IHHV�DUH�LQYHVWLJDWHG���7KH�IROORZLQJ�LV�D�VXPPDU\�RI�WKH�UHVSRQVHV�RI�WKH�VXUYH\HG��ORFDO FRQVXOWDQWV�� 0HWKRG�RI�JHWWLQJ�WKH�GHVLJQ�DVVLJQPHQWV��4�����$V� GHSLFWHG� LQ� )LJXUH� ����� DOPRVW� WZR� WKLUGV� RI� WKH� ORFDO� FRQVXOWDQWV��DOZD\V�RIWHQ� JHW� WKH� GHVLJQ� DVVLJQPHQWV� WKURXJK� WZR� HQYHORS� FRPSHWLWLYH�WHQGHUV��ZKHUH� WKH� VHOHFWLRQ� LV�EDVHG�RQ�ERWK� � WHFKQLFDO�DQG� ILQDQFLDO� �IHHV��HYDOXDWLRQ�� 7KLV� PHWKRG� LV� FRPPRQ� ZRUOGZLGH� DQG� WKH� :RUOG� %DQN� DQG�RWKHU�GRQRUV�VWLSXODWH�WKLV�PHWKRG�LQ�WKH�SURMHFWV�WKH\�IXQG�LQ�3DOHVWLQH�
7ZR�(QYHORS�7HQGHU

��
����

�� ����
����

����
����

$OZD\V 2IWHQ 6RPHWL
PHV 5DUHO\ 1HYHU

3HUFH
QWDJH

),*85(������)5(48(1&,(6�2)�7:2�(19(/23�&203(7,7,9(�7(1'(5
� 8VLQJ�FRPSXWHU�LQ�IHHV�HVWLPDWLQJ��4�����)LJXUH� ���� LQGLFDWHV� WKDW� DERXW� RQH� WKLUG� RI� WKH� VXUYH\HG� ORFDO� FRQVXOWDQWV�DOZD\V�RIWHQ� XVH� FRPSXWHU� LQ� IHHV� HVWLPDWLQJ�� $ERXW� KDOI� RI� WKHP�UDUHO\�VRPHWLPHV�XVH�LW�DQG�DERXW�����GR�QRW�XVH�LW�DW�DOO�
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3HUFH
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),*85(������)5(48(1&,(6�2)�7+(�86(�2)�&20387(5�,1�)((6�(67,0$7,1*
,QWHUYLHZHG�FRQVXOWDQWV�VWDWH� WKDW� WKH\�H[SHFW�DQ�LQFUHDVH�LQ�XVLQJ�FRPSXWHU�LQ�IHHV�HVWLPDWLQJ�LQ�FDVH�WKDW�FRPSXWHU�EDVHG�GHFLVLRQ�PDNLQJ�WRROV�EHFRPH�PRUH�DYDLODEOH�

� %LGGLQJ�VWUDWHJLHV��4����D�DQG�E�)LJXUH�����GHSLFWV� WKH� UHVSRQVHV�RI� WKH�VXUYH\HG� ORFDO�FRQVXOWDQWV� UHJDUGLQJ�WKH�VWUDWHJ\�WKH\�DGRSW�LQ�ELGGLQJ�IRU�GHVLJQ�DVVLJQPHQWV��7KH\�DUH�DVNHG�WR�VWDWH� KRZ� RIWHQ� WKH\� DLP� DW� JHWWLQJ� KLJK� WHFKQLFDO� VFRUHV� �ZKLFK� XVXDOO\�UHTXLUHV�KLJK�IHHV���DQG�RQ�WKH�RSSRVLWH��KRZ�RIWHQ�WKH\�DLP�DW�ORZHULQJ�WKH�SULFH�LQ�RUGHU�WR�JHW�WKH�ZRUN��,W�LV�QRWHG�WKDW�DERXW�WZR�WKLUGV�RI�WKH�VXUYH\HG��FRQVXOWDQWV�DOZD\V�RIWHQ�DLP�DW�JHWWLQJ�KLJK�WHFKQLFDO�VFRUH��ZKLOVW�DERXW�RQH�WKLUG�RI�WKHP RIWHQ�DLP�DW�ORZHULQJ�WKH�SULFH�
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$OZD\V 2IWHQ 6RPHWLPHV 5DUHO\ 1HYHU

3HUFH
QWDJH

7HFKQLFDO�6FRUH /RZ�3ULFH
),*85(������)5(48(1&,(6�2)�7+(�%,'',1*�675$7(*,(6

� &RVW�UHFRUG�NHHSLQJ��4�����$V� GHSLFWHG� LQ� )LJXUH� ����� DERXW� ���� RI� WKH� VXUYH\HG� FRQVXOWDQWV�DOZD\V�RIWHQ�NHHS�UHFRUGV�RI�WKH�DFWXDO�FRVW�RI�GHVLJQ�DVVLJQPHQWV��7KLV�³FRVW�KLVWRU\´� LV� VXSSRVHG� WR� IRUP� D� EDVLV� IRU� FRVW� HVWLPDWLRQ� RI� QHZ� SURMHFWV��)XUWKHUPRUH��LW�LV�D�VXSSRUWLYH�WRRO�WKDW�KHOSV�WR�SUHSDUH�UHDVRQDEOH�HVWLPDWHV�ZLWK�DFFHSWDEOH�DFFXUDF\�IRU�DGGLWLRQDO�ZRUNV��
&RVW�5HFRUG�.HHSLQJ
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),*85(������)5(48(1&,(6�2)�&267�5(&25'�.((3,1*
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� (IIHFW�RI�WKH�FOLHQW�RQ�IHHV�HVWLPDWLQJ��4�����$V�LQGLFDWHG�LQ�WKH�)LJXUH������PRVW�RI�WKH�VXUYH\HG�ORFDO�FRQVXOWDQWV��DERXW������DOZD\V�RIWHQ�FRQVLGHU�WKH�FOLHQW�EHKDYLRU�DQG�DWWLWXGH�ZKHQ�HVWLPDWLQJ�WKH� IHHV�RI�GHVLJQ� DVVLJQPHQWV��7KH� UHVHDUFKHU�EHOLHYHV� WKDW� WKH� W\SH�RI� WKH�FOLHQW� KDV� D� JUHDW� HIIHFW� RQ� DGRSWLQJ� D� ELGGLQJ� VWUDWHJ\��ZKHWKHU� WR� DLP� IRU�KLJK�WHFKQLFDO�VFRUH�RU�WR�VXEPLW�D�ORZHU�SULFH�
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PHV 5DUHO\ 1HYHU

3HUFH
QWDJH

),*85(�������&/,(17¶6�())(&7�)5(48(1&,(6
� (IIHFW�RI��WKH�YROXPH�RI�ZRUN�LQ�KDQG�RQ�IHHV�HVWLPDWLQJ��4�����$ERXW� KDOI� RI� WKH� VXUYH\HG� FRQVXOWDQWV� DOZD\V�RIWHQ� FRQVLGHU� WKH� ZRUNV� LQ�KDQG�ZKHQ�HVWLPDWLQJ�WKH�IHHV�RI�D�QHZ�SURMHFW��)LJXUH���������$ERXW�����RI�WKHP�VRPHWLPHV�GR�WKDW�
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$OZD\V 2IWHQ 6RPHWL
PHV 5DUHO\ 1HYHU

3HUFH
QWDJH

),*85(�������:25.�,1�+$1'�())(&7�)5(48(1&,(6
:RUN� LQ� KDQG� DQG� WKH� DYDLODELOLW\� RI� ZRUN� KDV� D� JUHDW� HIIHFW� RQ� IHHV�HVWLPDWLQJ�� � ,Q� JHQHUDO�� LI� WKHUH� DUH� IHZ�ZRUN� RSSRUWXQLWLHV�� WKH� FRQVXOWDQWV�WHQG� WR� ORZHU� WKH� GHVLJQ� IHHV��'UHZ� HW�� DO��� ������� TXRWHG� WKH� FRPPHQW� RI�6HHOH\� ������� WKDW� LQ� ���������� 8.� UHFHVVLRQ� PDQ\� FRQVXOWDQWV� ZHUH�FKDUJLQJ�IHHV�DW�����RU�OHVV�RI�WKH�VFDOH�IHH�LQ�FXW�WKURDW�FRPSHWLWLRQ�LQ�RUGHU�WR�VHFXUH�ZRUN�� 3HUFHQWDJH�RI�WKH�HPSOR\HHV�VDODULHV�WR�WKH�WRWDO� H[SHQVHV��4�����,Q�WKH�FRQVXOWLQJ�ZRUNV��WKH�PDLQ�FRVW�LWHP�LV�WKH�HPSOR\HHV�VDODULHV���7DEOH����� �VKRZV�WKH�IUHTXHQFLHV�RI�HDFK�SHUFHQWDJH�DFFRUGLQJ�WR�WKH�UHVSRQVHV�RI�WKH�ORFDO�FRQVXOWDQWV�7DEOH������6KDUH�RI�WKH�HPSOR\HHV¶�VDODULHV�IUHTXHQFLHV3HUFHQWDJH )UHTXHQF\ &XPXODWLYH�SHUFHQW����� ��������� ���������� ��������� ���������� ���������� �����!���� �������� ����7RWDO ����������RQH�FRQVXOWDQW�GLGQ¶W�DQVZHU�WKLV�TXHVWLRQ�
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,W� LV� QRWHG� WKDW� � DERXW� ���� RI� WKH� VXUYH\HG� FRQVXOWDQWV� VWDWH� WKDW� WKH�HPSOR\HHV� VDODULHV� FRQVWLWXWH� DW� OHDVW� ���� RI� WKH� WRWDO� H[SHQVHV�� 7KLV�SHUFHQWDJH� LV� FRQVLVWHQW� ZLWK� ZRUOGZLGH� WUHQGV� ZKHUH� HPSOR\HHV¶� VDODULHV�PD\�UHDFK�WZR�WKLUGV�RI�WKH�WRWDO�H[SHQVHV��5XWWHU�DQG�0DUWLQ��������
� 0HWKRG�RI�IHHV�HVWLPDWLQJ��4�����,Q�WKLV�SDUW�RI� WKH�TXHVWLRQQDLUH� WKH�FRQVXOWDQWV�DUH�DVNHG�WR�VWDWH�KRZ�RIWHQ�WKH\�XVH�D�FHUWDLQ�PHWKRG� LQ� IHHV�HVWLPDWLQJ�� �7KH�DQVZHUV�DUH�JLYHQ�D� ILYH�OHYHO� VFDOH� �DOZD\V� ����� RIWHQ� ����� VRPHWLPHV� ����� UDUHO\� ���� DQG� QHYHU� �������7KH�DYHUDJH�OHYHOV��$/��RI�WKH�PHWKRGV�LQGLFDWHG�LQ�WKH�TXHVWLRQQDLUH�DUH�DV�IROORZV�x 3HUFHQWDJH�RI�WKH�WRWDO�FRQVWUXFWLRQ�FRVW������ �$/�����x $�OXPS�VXP �$/���x 7KH�$VVRFLDWLRQ�RI�(QJLQHHUV��VFDOH�RI�UDWHV �$/�����x 6DODU\�FRVW�WLPHV�D�PXOWLSOLHU �$/�����x 'HWDLOHG�FRVW�FDOFXODWLRQV �$/�����

)URP� WKH� DERYH�PHQWLRQHG�$/� DQG� IURP� )LJXUH� ����� � WKH�PRVW� IUHTXHQWO\�XVHG�PHWKRG�RI�FDOFXODWLQJ�WKH�GHVLJQ�IHHV�LV�DQ�DJUHHG�OXPS�VXP�DFFRUGLQJ�WR� WKH�SURMHFW�QDWXUH�� �$ERXW�����RI� WKH�VXUYH\HG��FRQVXOWDQWV�DOZD\V�RIWHQ�XVH�WKH�OXPS�VXP�PHWKRG��DQG�DOO�RI�WKHP�XVH�LW�DW�OHDVW�VRPHWLPHV���$ERXW����� RI� WKH� VXUYH\HG� FRQVXOWDQWV� DOZD\V�RIWHQ� XVH� WKH� GHWDLOHG� PHWKRG� RI��IHHV�FDOFXODWLRQ��ZKLOH�����QHYHU�XVH�WKLV�PHWKRG���$OVR������QHYHU�XVH�WKH�$VVRFLDWLRQ�RI�(QJLQHHUV�VFDOH�RI�UDWHV��ZKLOVW�DERXW�����RI�WKH�FRQVXOWDQWV�QHYHU�XVH�WKH�FRVW�PXOWLSOLHU�PHWKRG�
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$OZD
\V 2IWHQ

6RPH
WLPHV 5DUH

O\ 1HYH
U

3HUFH
QWDJH

3HUFHQWDJH�RI�WKH�FRQVWUXFWLRQ�FRVW
/XPS�VXP
$VVRFLDWLRQ�RI�(QJLQHHUV�UDWH
6DODULHV�WLPHV�PXOWLSOLHU
'HWDLOHG�FDOFXODWLRQV

),*85(�������)5(48(1&,(6�2)�7+(�0(7+2'6�2)�)((6�&$/&8/$7,21

� $PRXQW�RI�VRFLDO�DOORZDQFHV�DQG�SURMHFW�RYHUKHDGV��4�����7DEOH������GHSLFWV�IUHTXHQFLHV�RI WKH�VRFLDO�DOORZDQFHV�DQG�SURMHFW�RYHUKHDGV�H[SUHVVHG�DV�D�SHUFHQWDJH�WR�WKH�EDVLF�HPSOR\HH¶V�VDODU\�
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7DEOH������)UHTXHQFLHV�RI�VRFLDO�DOORZDQFHV�DQG�SURMHFW�RYHUKHDG
6RFLDO�DOORZDQFHV 3URMHFW�RYHUKHDG3HUFHQWDJH )UHTXHQF\ &XPXODWLYH )UHTXHQF\ &XPXODWLYH����� ������ ��� �������� ���������� ������ ��� ������� ���������� ������ ��� �������� ��������� ����� ���� ������� ��������� � � ��������� � ������� �������� � �!����7RWDO �������� ����������7ZR�FRQVXOWDQWV�GLGQ¶W�DQVZHU�

,W� LV�QRWHG� WKDW�����RI� WKH�VXUYH\HG�FRQVXOWDQWV�DGG� WR� WKH�EDVLF�VDODU\� OHVV�WKDQ� ���� DV� VRFLDO� DOORZDQFHV�� 7KLV� ILJXUH� VHHPV� D� OLWWOH� ELW� VPDOO� ZKHQ�FRPSDUHG�WR�WKH�SUDFWLFH�LQ�86�DQG�(XURSH��ZKHUH�WKH�VRFLDO�DOORZDQFHV�PD\�UHDFK� DERXW� ���� RI� WKH� EDVLF� VDODU\� DQG� HYHQ�PRUH�� ,W� LV� SRVVLEOH� WKDW� WKH�ORFDO� FRQVXOWDQWV�� GULYHQ� E\� WKH� VHYHU� FRPSHWLWLRQ�� XQGHUHVWLPDWH� WKH� DFWXDO�VDODU\�FRVWV�RI�WKHLU�HPSOR\HHV�$V�IRU�WKH�SURMHFW�RYHUKHDG��DOVR�DERXW�����RI�WKH�VXUYH\HG�FRQVXOWDQWV�DGG�WR� WKH� EDVLF� VDODU\� OHVV� WKDQ� ���� RI� WKH� VWDII� VDODULHV� DV� SURMHFW� RYHUKHDG�FRVWV��7KHVH�FRVWV��DV�H[SODLQHG�LQ�&KDSWHU����DFFRXQW�IRU�WKH�SDUWV�RI�VDODULHV�RI�WKH�DGPLQLVWUDWLYH�DQG�VXSSRUWLYH�VWDII�ZKR�DUH�LQYROYHG�LQ�PRUH�WKDQ�RQH�SURMHFW�� 7KH� ILJXUHV� VWDWHG� E\� WKH� VXUYH\HG FRQVXOWDQWV� IRU� WKH� SURMHFW�RYHUKHDG�FRVWV�VHHP�WR�EH�UHDVRQDEOH��7KH�VXSSRUWLYH�VWDII�LV�IUHTXHQWO\�OHVV�WKDQ�����RI�WKH�PDLQ�VWDII�LQYROYHG�LQ�WKH�GHVLJQ�SURMHFWV�
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� &RPSDQ\�RYHUKHDG��ULVN�DQG�SURILW��4������,Q� WKLV�TXHVWLRQ�� WKH� FRQVXOWDQWV� DUH� DVNHG� WR� VWDWH� WKH� DPRXQW�RI� WKH� FRPSDQ\�RYHUKHDG��ULVN��DQG�SURILW�DV�D�SHUFHQWDJH�RI�WKH�GLUHFW�FRVWV�� �7DEOH�����GHSLFWV�WKH�IUHTXHQFLHV�RI�WKH�DERYH�PHQWLRQHG�LWHPV�
7DEOH������)UHTXHQFLHV�RI�JHQHUDO�RYHUKHDG��ULVN��	�SURILW*HQHUDO�2YHUKHDG 5LVN 3URILW� )UHT� &XP��� )UHT� &XP��� )UHT� &XP����� ������� ���� �������� ����� ������� ����

���� �������� ����� �������� ����� �������� �����
����� �������� ����� �������� ��� �������� �����
���� ������� ����� �������� ����� ������ �����
���� ������� ����� ������� ���� �������� ����
���� � �����
!���� �������� ����
7RWDO �������� �������� ��������

�1RWH����³RQH�FRQVXOWDQW�GLGQ¶W�DQVZHU�WKLV�TXHVWLRQ´,Q�JHQHUDO�� WKH�ILJXUHV�VWDWHG�E\�WKH�VXUYH\HG�FRQVXOWDQWV�DUH�UHDVRQDEOH��$ERXW�WZR�WKLUGV��RI�WKH�VXUYH\HG�FRQVXOWDQWV��DGG�WKH�IROORZLQJ��DV�D�SHUFHQWDJH�RI�WKH�GLUHFW�FRVW�� *HQHUDO�RYHUKHDG��������������������������������WR������ 5LVN������������������������������������������������������WR������ 3URILW���������������������������������������� ���WR�����
� $PRXQWV�DQG�UHDVRQV�RI�WLPH�RYHUUXQV�����4������D�DQG�E�,Q�WKLV�SDUW�RI�WKH�TXHVWLRQQDLUH��WKH�FRQVXOWDQWV�DUH�DVNHG�WR�VWDWH�WKH�DPRXQW�RI�WKH�GHOD\V��WLPH�RYHUUXQV��LQ�WKH�GHVLJQ�SURMHFWV�DQG�WKH�SDUW\�ZKR�LV�UHVSRQVLEOH�IRU�WKHVH�GHOD\V��7KH�IUHTXHQF\�RI�HDFK�GHOD\�DPRXQW�LV�PHDVXUHG�LQ�D�QRPLQDO�
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VFDOH�RI�ILYH�OHYHOV��$OZD\V������RIWHQ������VRPHWLPHV�����UDUHO\������QHYHU��������7KH�DYHUDJH�OHYHO��$/��RI�GHOD\�DPRXQWV�DV�D�SHUFHQWDJHV�WR�WKH�RULJLQDO�GHVLJQ�SHULRG�DUH�GHSLFWHG�LQ�7DEOH�����7DEOH�������$/�DQG�IUHTXHQFLHV�RI�WLPH�RYHUUXQV'HOD\�3HUFHQWDJH ��$OZD\V ��2IWHQ ��6RPHWLPHV ��5DUHO\ ��1HYHU $/����� �� �� �� � �� ������� � � �� �� �� ������� � � �� �� �� ������� � � � �� �� �������� � � � �� �� �������� � � � �� �� �������� � � � �� �� �������� � � � �� �� ���!����� � � � �� �� ���
,W�LV�QRWHG�WKDW�WKH�GHOD\�LV�RIWHQ�VRPHWLPHV�RFFXUV�ZLWK�D�YDOXH�OHVV�WKDQ�����RI�WKH�RULJLQDO� GHVLJQ� SHULRG�� � $� GHOD\� RI� ���� WR� ���� VRPHWLPHV�UDUHO\� RFFXUV�� � 'HOD\V�PRUH�WKDQ�����UDUHO\�RFFXU�$V� IRU� WKH� FDXVHV� RI� GHOD\�� WKH� FRQVXOWDQWV� DUH� DVNHG� WR� FKRRVH� D� SDUW\� ZKR� LV�UHVSRQVLEOH� IRU� WKH� GHOD\� DFFRUGLQJ� WR� D� QRPLQDO� VFDOH� RI� ILYH� OHYHOV� �VLPLODU� WR� WKH�VFDOH� GHVFULEHG� LQ� WKH� GHOD\V� DPRXQW��� 7KH� DYHUDJH� �$/�� RI� UHVSRQVLELOLW\� IRU� HDFK�GHOD\�FDXVH�LV�GHSLFWHG�LQ�7DEOH������7DEOH�������$/�DQG�IUHTXHQFLHV�RI�RYHUUXQV�UHVSRQVLELOLW\'HOD\�3HUFHQWDJH ��$OZD\V ��RIWHQ ��6RPHWLPHV ��5DUHO\ ��1HYHU $/

&RQVXOWDQW¶V�UHVSRQVLELOLW\ � � �� �� � ���
2ZQHU¶V�UHVSRQVLELOLW\ �� �� �� � � ����

2WKHU�FDXVHV � �� �� �� � ����-RLQW��FRQVXOWDQW�PRUH � � �� �� �� ����-RLQW��RZQHU�PRUH� �� �� �� �� � ����-RLQW��RWKHUV�PRUH �� �� �� �� � ����
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,W� LV� QRWHG� WKDW� WKH� VXUYH\HG� FRQVXOWDQWV� WKLQN� WKDW� WKH� RZQHU� LV� RIWHQ�VRPHWLPHV�UHVSRQVLEOH� IRU� WLPH� RYHUUXQV��(YHQ� LI� WKH� UHVSRQVLELOLW\� LV� MRLQW�� WKH\� WKLQN� WKDW� WKH�RZQHU¶V�UHVSRQVLELOLW\�LV�RIWHQ�VRPHWLPHV�PRUH�WKDQ�WKH�RWKHU�SDUWLHV¶�UHVSRQVLELOLW\�&KDQJ��������VWDWH�WKDW�DFWXDO�REVHUYDWLRQV�RI�IRXU�FRPSOHWHG�GHVLJQ�SURMHFWV�LQ�86��VKRZHG�WKDW�WKH�RZQHU�LV�UHVSRQVLEOH�IRU�DERXW�����RI�WKH�WLPH�RYHUUXQV�ZKLOVW�DERXW�����RI� WKH� WLPH�RYHUUXQV�DUH�FRQWULEXWHG�E\� UHDVRQV�EH\RQG� WKH�FRQWURO�RI�ERWK� WKH�RZQHU�DQG� WKH�FRQVXOWDQW��7KHVH� ILJXUHV�SURYLGHG�E\�&KDQJ�DUH� VRPHKRZ�VLPLODU� WR�WKH�UHVXOWV�RI�WKLV�VXUYH\��,W�LV�WR�EH�QRWHG�WKDW�WKLV�VXUYH\�LQWURGXFHV�WKH�YLHZSRLQW�RI�WKH�FRQVXOWDQWV�RQO\�
����$QDO\VLV�RI�DUFKLYDO�GDWD�
7KH� ELG� HYDOXDWLRQ� UHVXOWV� RI� ��� FRQVXOWLQJ� WHQGHUV� DUH� FROOHFWHG� XVLQJ� WKH� SUHYLRXVO\�PHQWLRQHG�³SURMHFW�VXUYH\�FDUG´��&KDSWHU��� )LJXUH��������7KH�VXUYH\�FRYHUV�WHQGHUV�IRU�FRQVXOWLQJ� VHUYLFHV� LQ� WKH� ODVW� VL[�\HDUV�� � VWDUWLQJ� IURP������XQWLO�������7KH�VXUYH\HG��SURMHFWV� LQFOXGH�GLIIHUHQW�FRQVXOWLQJ�ZRUNV�VXFK�DV��EXLOGLQJ�DQG�LQIUDVWUXFWXUH�GHVLJQ��FRQVWUXFWLRQ�VXSHUYLVLRQ��DQG�WHFKQLFDO�DXGLWLQJ�7KH� WRWDO� VFRUHV� RI� WKH� ZLQQLQJ� FRQVXOWDQWV� DUH� FDOFXODWHG� DQG� WKHLU� IUHTXHQF\�GLVWULEXWLRQ�LV�LGHQWLILHG��:KHQ�SRVVLEOH��WKH�PLQLPXP�PDQ�PRQWK�UDWHV�DUH�FDOFXODWHG�DQG�WKHLU�WUHQG�DORQJ�WKH�WLPH�LV�LGHQWLILHG��6WXG\� RI� WKH� VXUYH\� FDUGV� VKRZV� WKDW� LQ� DOO� WKH� VXUYH\HG� SURMHFWV� WKH� VHOHFWLRQ� RI�FRQVXOWDQWV� LV� � PDGH� DFFRUGLQJ� WR� WKH� :RUOG� %DQN� JXLGHOLQHV� SUHYLRXVO\� VWDWHG� LQ�&KDSWHU��� RI�WKLV�WKHVLV��)LUVW�WKH�WHFKQLFDO�SURSRVDOV�DUH�HYDOXDWHG�DQG�HDFK�FRQVXOWDQW�LV�JLYHQ�D� WHFKQLFDO�VFRUH��6W���7KH�FRQVXOWDQWV�KDYH�WR�JHW�D�PLQLPXP�WHFKQLFDO�VFRUH��LQ�RUGHU�WR��SDVV�WKH�WHFKQLFDO�HYDOXDWLRQ��,Q�PRVW�RI�WKH�VXUYH\HG�SURMHFWV�WKH�PLQLPXP�SDVVLQJ� WHFKQLFDO� VFRUH� LV� ����� �$IWHU� ILQLVKLQJ� WKH� WHFKQLFDO�HYDOXDWLRQ�� WKH� ILQDQFLDO�SURSRVDOV��RI�WKH�FRQVXOWDQWV�ZKR�KDYH�SDVVHG�WKH�WHFKQLFDO�HYDOXDWLRQ��DUH�RSHQHG�DQG�WKHLU� ILQDQFLDO� VFRUHV� �6I�� DUH� FDOFXODWHG�� 7KH� WRWDO� VFRUH� LV� WKHQ� FDOFXODWHG� XVLQJ� WKH�IROORZLQJ�IRUPXOD�7RWDO�VFRUH�6� �6W��7�����6I��)����:KHUH�7�DQG�)�DUH�WHFKQLFDO�DQG�ILQDQFLDO ZHLJKWV�UHVSHFWLYHO\���7��)� ������
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7KH�FRQVXOWDQW�ZKR��DFKLHYHV�WKH�KLJKHVW�WRWDO�VFRUH�LV��FRQVLGHUHG�DV�WKH�ZLQQHU�RI�WKH�WHQGHU�DQG�LV�LQYLWHG�IRU�FRQWUDFW�QHJRWLDWLRQV�ZLWK�WKH�FOLHQW�,Q� WKH� VXUYH\HG� SURMHFWV� 7� KDV� WKH� IROORZLQJ� YDOXHV� ����� ����� DQG� ����ZLWK�PRUH�WHQGHQF\� WR� WKH�YDOXH�RI������&RQVHTXHQWO\��)�KDV�WKH�YDOXHV�RI�����������DQG�����ZLWK�PRUH�WHQGHQF\�WR�WKH�YDOXH�RI������7KH�FDOFXODWHG�WRWDO�ZLQQLQJ�VFRUHV�UDQJHG�EHWZHHQ�������DQG���������7KH�IUHTXHQFLHV�RI�WKH�WRWDO�ZLQQLQJ�VFRUHV�DUH�GHSLFWHG�LQ�7DEOH�������7KH�FXPXODWLYH�IUHTXHQFLHV�DUH�XVHG�DV�DQ�LQSXW�LQ�WKH�)HHV�(VWLPDWLRQ�0RGHO��)(0���,W�LQGLFDWHV� WKH� SUREDELOLW\� RI�ZLQQLQJ� WKH� WHQGHU�ZKHQ� JHWWLQJ� D� FHUWDLQ� WRWDO� VFRUH��)RU�H[DPSOH��LI�WKH�WRWDO�VFRUH�UHDFKHV�������WKH�SUREDELOLW\�RI�ZLQQLQJ�WKH�WHQGHU�LV�DERXW������ZKLOH�LI�WKH�WRWDO�VFRUH�UHDFKHV�����WKH�SUREDELOLW\�RI��ZLQQLQJ�WKH�WHQGHU�LV�DERXW�����
7DEOH�������7RWDO�VFRUHV�IUHTXHQFLHV7RWDO�6FRUH�� )UHTXHQF\ &XPXODWLYH &XPXODWLYH��3HUFHQW���� � � ��������� � � ������� � � � ��������� � � ���������� � �� ���������� � �� ���������� � �� ���������� � �� ���������� � �� ���������� � �� ���������� � �� ���������� � �� ���������� � �� ���������� � �� ���������� � �� ���������� � �� ���������� � �� ���������� � �� ����������� � �� �������7RWDO ��

,Q� PRVW� WKH� VXUYH\HG� SURMHFWV� WKH� WRWDO� VWDII� PDQ�PRQWKV� DUH� LQGLFDWHG� LQ� WKH� WHQGHU�GRFXPHQWV��7KH�PLQLPXP�PDQ�PRQWK�UDWH�LV�FDOFXODWHG�E\�GLYLGLQJ�WKH�PLQLPXP�SULFH�
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E\�WKH�WRWDO�PDQ�PRQWKV��)LJXUH�������LQGLFDWHV�WKH�WUHQG�RI�WKH�PDQ�PRQWK�UDWHV��LQ�WKH��VXUYH\HG�SURMHFWV�IRU�WKH�\HDUV������WR������
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5DWH��

),*85(�������0$1�0217+�5$7(6�75(1'�
$V�GHSLFWHG� LQ�)LJXUH� ����� WKH�PDQ�PRQWK� UDWHV� UDQJH�EHWZHHQ������DQG��������7KH�UHJUHVVLRQ� OLQH� LV� GHVFHQGLQJ� ZKLFK� PHDQV� WKDW� WKH� FRQVXOWDQWV� DUH� WHQGLQJ� WR� ORZHU��WKHLU�SULFHV� LQ� WKH� UHFHQW�\HDUV��7KLV�PD\�EH� MXVWLILHG�E\� WKH�FXUUHQW�XQVWDEOH�VLWXDWLRQ�DQG�WKH�VHYHU�FRPSHWLWLRQ�WR�JHW�WKH�IHZ�DYDLODEOH�ZRUNV�

5DWH
5HJUHVVLRQ�/LQH
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&+$37(5��0RGHOLQJ 7KH�/RFDO�'HVLJQ�3URFHVV
����,QWURGXFWLRQ�7KLV�FKDSWHU� LQWURGXFHV�D�PRGHO� WKDW� ILWV� WKH� ORFDO�SUDFWLFH� LQ� WKH�GHVLJQ�PDQDJHPHQW���7KLV� PRGHO� LV� GHULYHG� PDLQO\� IURP� WKH� ILHOG� VXUYH\� TXHVWLRQQDLUH� UHVXOWV� DQG� WKH�UHVHDUFKHU¶V� H[SHULHQFH�� LQ� DGGLWLRQ� WR� WKH� OLWHUDWXUH� UHYLHZ�� 5HVHDUFKHV� RI� SDUWLFXODU�KHOS�LQ�WKLV�FRQWH[W�DUH�WKH�UHVHDUFKHV�RI�)RUPRVR�DQG�7]RUW]RSRXORV�������DQG������7KH�PRGHO� LV� LQWHQGHG� WR� FRYHU� DOO� WKH� DVSHFWV�RI� WKH�GHVLJQ�SURFHVV�PDQDJHPHQW�� � ,W�LQFOXGHV�WKH�IROORZLQJ��� 7KH�PDLQ�SDUWLHV�LQYROYHG�LQ�WKH�GHVLJQ�SURFHVV��QDPHO\�WKH�FOLHQW��WKH�IXQGLQJ�DJHQF\��WKH�GRQRU��DQG�WKH�GHVLJQ�FRQVXOWDQW��� 2UJDQL]DWLRQDO�VHW�XS�RI�WKH�GHVLJQ�WHDP��� 7KH�VWDJHV�RI�WKH�GHVLJQ�SURFHVV��� 7KH�LQSXWV�DQG�RXWSXWV�RI�WKH�GHVLJQ�SURFHVV��� .H\�LVVXHV�LQ�WKH�GHVLJQ�PDQDJHPHQW�����0HWKRGRORJ\�RI�PRGHOLQJ�WKH�GHVLJQ�SURFHVV�7KUHH�PDLQ�WRROV�DUH�XVHG�LQ�WKH�PRGHO�SUHVHQWDWLRQ���7KH�ILUVW�LV�³RUJDQL]DWLRQDO�FKDUWV´�ZKLFK� LQGLFDWH� WKH� SDUWLHV� LQYROYHG� LQ� WKH� GHVLJQ� SURFHVV� DQG� WKH� RUJDQL]DWLRQDO�VWUXFWXUH�RI� WKH�GHVLJQ� WHDP�� �7KH�VHFRQG� LV�D� IORZ�FKDUW�ZKLFK�UHSUHVHQWV�JUDSKLFDOO\�WKH� SURFHVV�� LQFOXGLQJ� GLYLGLQJ� LW� LQWR� VXE� SURFHVVHV� �VWDJHV�� DQG� PDNLQJ� H[SOLFLW�SUHFHGHQFH�UHODWLRQVKLSV���7KH�WKLUG�WRRO�LV�WKH�LQSXW�RXWSXW�WDEOH��,W�GHVFULEHV�WKH�VWDJHV�SUHVHQWHG�LQ�WKH�IORZ�FKDUW�E\�H[SODLQLQJ�WKH�LQSXWV�DQG�RXWSXWV�RI�HDFK�VWDJH����3DUWLHV�LQYROYHG�LQ�WKH�GHVLJQ�SURFHVV7KH�PDLQ�SDUWLHV�LQYROYHG�LQ�WKH�GHVLJQ�SURFHVV�DUH�WKH�FOLHQW��WKH�RZQHU�RI�WKH�SURMHFW���WKH�GHVLJQ�FRQVXOWDQW�DQG�WKH�IXQGLQJ�DJHQF\�LI�DQ\���7KHVH�SDUWLHV�DUH�RIWHQ�VXSSRUWHG�E\�RWKHU�SDUWLHV�VXFK�DV���WKH�ORFDO�DXWKRULWLHV¶�HQJLQHHUV��SURIHVVLRQDO�DVVRFLDWLRQV�VXFK�DV�WKH�$VVRFLDWLRQ�RI�(QJLQHHUV��DQG�VXE�FRQVXOWDQWV�ZKR�RIIHU�VSHFLDO�W\SHV�RI�ZRUN��DV�VXUYH\LQJ�DQG�VRLO�LQYHVWLJDWLRQ�VHUYLFHV�,Q�WKH�ODVW�\HDUV��WKH�IXQGLQJ�DJHQFLHV�DQG�GRQRUV�SOD\�D�PDMRU�UROH�LQ�WKH�ORFDO�GHVLJQ�SURFHVV�� �7KHVH� IXQGLQJ� DJHQFLHV�� VXFK� DV� WKH�:RUOG�%DQN��7KH� ,VODPLF�'HYHORSPHQW�%DQN�DQG�RWKHUV�� �KDYH� � WKHLU�RZQ�UXOHV�DQG�JXLGHOLQHV�UHJDUGLQJ�WKH�SURFXUHPHQW�DQG



H[HFXWLRQ� RI� FRQVXOWLQJ� VHUYLFHV�� � 7KHVH� UXOHV� DQG� JXLGHOLQHV� LQFOXGH� VWDQGDUG�GRFXPHQWV� IRU� HDFK� VWDJH� RI� WKH� FRQVXOWLQJ� VHUYLFHV� VWDUWLQJ� IURP� JXLGHOLQHV� IRU�VHOHFWLRQ�DQG�HYDOXDWLRQ�RI�FRQVXOWLQJ�RIIHUV�XQWLO�WKH�VWDQGDUG�IRUP�RI�FRQWUDFW�EHWZHHQ�WKH�FOLHQW�DQG�WKH�FRQVXOWDQW��)LJXUH�����GHSLFWV�WKH�PDLQ�SDUWLHV�LQYROYHG�LQ�WKH�GHVLJQ�SURFHVV�LQ�WKH�ORFDO�SUDFWLFH�

)XQGLQJ�$JHQF\ /RFDO�$XWKRULWLHV

3URIHVVLRQDO�$VVRFLDWLRQV�

7+(�&/,(17
����'HVL(YHU\� GGHVLJQ�D³WHDP� OHDGPLQLVWLV� WKH�P)LJXUH� �WHFKQLFDDGGUHVVHFRRUGLQD
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),*85(�������3$57,(6�,192/9('�,1�7+(�'(6,*1�352&(66
JQ�WHDP�RUJDQL]DWLRQHVLJQ� RIILFH�ILUP� XVXDOO\� KDV� D� SHUPDQHQW� VWDII� ZKR� FDUULHV� RXW� WKH� GLIIHUHQW�VVLJQPHQWV��7KH�GHVLJQ�VWDII�LV�IUHTXHQWO\�FRPSRVHG�RI�WKH�SURMHFW�PDQDJHU�RU��DGHU´�� HQJLQHHUV� IURP� WKH� GLIIHUHQW� GLVFLSOLQHV�� WHFKQLFLDQV� DQG� VXSSRUWLQJ�UDWLYH VWDII��7KH�SURSRVHG�RUJDQL]DWLRQDO� VWUXFWXUH� IRU� WKH�GHVLJQ�RIILFHV�ILUPV�DWUL[�RUJDQL]DWLRQDO�VWUXFWXUH�ZKHUH�HPSKDVLV� LV�RQ�WKH�SURMHFW��$V�GHSLFWHG�LQ����� D� KRUL]RQWDO� OLQH� RQ� WKH� PDWUL[� GHILQHV� HDFK� SURMHFW�� ,VVXHV� UHODWHG� WR�O H[SHUWLVH� DUH� DGGUHVVHG� YHUWLFDOO\� ZKLOH� LVVXHV� UHODWHG� WR� WKH� SURMHFW� DUH�G� KRUL]RQWDOO\�� � 7KH� SURMHFW� PDQJHU� LV� UHVSRQVLEOH� IRU� RYHUDOO� SURMHFW�WLRQ�� LQWHUIDFLQJ� RI� GLVFLSOLQHV�� UHODWLRQV� ZLWK� WKH� FOLHQW�� DQG� PRQLWRULQJ� RI�

&RQWUDFWXDO�5HODWLRQ,QGLUHFW�5HODWLRQ

'(6,*1&2168/7$176XE�VXOWDQWV
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RYHUDOO�SURMHFW�FRVWV�DQG�VFKHGXOHV���7KH�YDULRXV�GHVLJQ�GHSDUWPHQWV�DUH�UHVSRQVLEOH�IRU�SURYLGLQJ� WHFKQLFDO�H[SHUWLVH��TXDOLW\�SHUIRUPDQFH��DQG� WKH�FRVW�DQG�VFKHGXOH� IRU� WKHLU�SDUWLFXODU�SDUW�RI�WKH�SURMHFW�

),*85(������0$75,;�25*$1,=$7,21$/ &+$57�)25�'(6,*1�2)),&(6�),506
7KH�PDWUL[�RUJDQL]DWLRQ�LV�SUHIHUUHG��DV�LW�FRPELQHV�WZR�PDMRU�EHQHILWV��7KH�ILUVW�EHQHILW�LV� WKDW� WKH�GHVLJQ�HQJLQHHUV�DUH�UHWDLQHG�LQ�WKH�VDPH�GHSDUWPHQW��VR�WHFKQLFDO�H[SHUWLVH�DFFXPXODWHV�E\� WKH� WLPH�DQG� WUDQVIHUUHG�HIILFLHQWO\ IURP�VHQLRU�GHVLJQHUV� WR� WKH�MXQLRU�HQJLQHHUV��7KH�VHFRQG�EHQHILW�LV�WR�FUHDWH�³D�SURMHFW�WHDP´�WKDW�LV�UHVSRQVLEOH�IRU�RYHUDOO�SURMHFW�FRRUGLQDWLRQ���7KH� SURMHFW� WHDP� RUJDQL]DWLRQ� LV� GHSLFWHG� LQ� )LJXUH� ����� 7KH� � SURMHFW�PDQDJHU� RU� WKH�WHDP� OHDGHU� LV� LQ� FKDUJH�RI� WKH�GHVLJQ�SODQQLQJ��RUJDQL]LQJ��FRRUGLQDWLRQ�� OHDGLQJ�DQG�FRQWURO��+H�LV�DOVR�UHVSRQVLEOH�IRU�FRRUGLQDWLRQ�ZLWK�WKH�FOLHQW�DQG�RWKHU�VXE�FRQVXOWDQWV�LQYROYHG� LQ� WKH� SURMHFW�� 7KH� GHVLJQ�PDQDJHU� VKRXOG� DFTXLUH� WHFKQLFDO� TXDOLILFDWLRQ� DV�ZHOO��DV�PDQDJHULDO�VNLOOV�

2IILFH�)LUP�0DQDJHPHQW

$UFKLWHFWXUDO�'HSDUWPHQW &LYLO�'HSDUWPHQW (OHFWULFDO�'HSDUWPHQW 0HFKDQLFDO�'HSDUWPHQW
3URMHFW�0DQDJHU
3URMHFW�0DQDJHU
3URMHFW�0DQDJHU 3URMHFW UHVSRQVLELOLW\ 'LVFLSOLQH UHVSRQVLELOLW\
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(YHU\�GHSDUWPHQW� LV� UHVSRQVLEOH� IRU� WKH� WHFKQLFDO�DVSHFWV� UHODWHG� WR� LWV�GLVFLSOLQH��7KH�GHSDUWPHQW�PD\�DOORFDWH�D�VHQLRU�HQJLQHHU�VXSSOHPHQWHG�ZLWK�D�MXQLRU�HQJLQHHU�IRU�HDFK�GHVLJQ� SURMHFW�� 7KH� VHQLRU� HQJLQHHU� LV� UHVSRQVLEOH� IRU� GHILQLQJ� WKH� GHVLJQ� FULWHULD� DQG�IROORZ�XS��FKHFN��UHYLHZ�DQG�DSSURYH�WKH�GHVLJQ�SHUIRUPHG�E\�WKH�MXQLRU�HQJLQHHU�'UDIWLQJ�WHFKQLFLDQV��&$'�RSHUDWRUV��DUH�SDUW�RI�WKH�GHVLJQ�VWDII��7KH\�DUH�UHVSRQVLEOH�IRU�SURGXFLQJ�GUDZLQJ�LQ�WKH�UHTXLUHG�IRUPDW��$GPLQLVWUDWLYH DQG�FOHULFDO�VXSSRUW�LV�DOVR�QHHGHG� IRU� GRFXPHQWV� SURGXFWLRQ�� FRPPXQLFDWLRQ� ZLWK� WKH� FOLHQW�� DQG� RWKHU� ORJLVWLF�VHUYLFHV�������

),*85(������352-(&7�7($0�25*$1,=$7,21
����7KH�VWDJHV�RI�WKH�GHVLJQ�SURFHVV�$V�VWDWHG�LQ�FKDSWHU����WKH�GHVLJQ�SURFHVV�KDV�WKUHH�PDLQ�VWDJHV�QDPHO\���FOLHQW¶V�EULHI��SUHOLPLQDU\�GHVLJQ�DQG�ILQDO�RU�GHWDLOHG�GHVLJQ��

&OLHQW

6XE�FRQVXOWDQWV�3URMHFW�0DQDJHU2IILFH�6XSSRUW�

6HQLRU�&LYLO�(QJ�-XQLRU�&LYLO (QJ�6HQLRU�$UFK�(QJ�-XQLRU�$UFK (QJ�6HQLRU�0HFK��(QJ�-XQLRU�0HFK��(QJ�6HQLRU�(OHF��(QJ�-XQLRU�(OHF��(QJ�

&$'�2SHUDWRUV�'UDIWVPHQ�
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)RU�ORFDO�SUDFWLFH��WKH�IROORZLQJ��DUH�WKH�GHVLJQ�VWDJHV��� 7HQGHULQJ�VWDJH��� 'DWD�FROOHFWLRQ�DQG�HVWDEOLVKLQJ�WKH�GHVLJQ�FULWHULD��� 3UHOLPLQDU\�GHVLJQ VWDJH��� )LQDO�GHVLJQ�VWDJH��� )LQDOL]DWLRQ��SURGXFWLRQ�DQG�ILQDO�VXEPLVVLRQ��)LJXUH� ���� GHSLFWV� WKH� VHTXHQFH� RI� WKHVH� VWDJHV� DQG� WKHLU� LQWHUGHSHQGHQFLHV�� 7KHVH�VWDJHV�DUH�GLYLGHG�LQWR�VXE�VWDJHV�RU�DFWLYLWLHV���7KH�DFWLYLWLHV�RI�HDFK�GHVLJQ�VWDJH�DUH�DV�IROORZV�������7HQGHULQJ�6WDJH�7KH�DFWLYLWLHV�LQFOXGHG��LQ�WKLV�VWDJH�DUH��� &OLHQW� LVVXHV� 5HTXHVW� IRU� 3URSRVDO� �5)3�� LQFOXGLQJ� 7HUPV� RI� 5HIHUHQFH��7�2�5��ZKLFK�VWDWH�WKH�SURMHFW�UHTXLUHPHQWV��� &RQVXOWDQWV� SUHSDUH� DQG� VXEPLW� WHFKQLFDO� DQG� ILQDQFLDO� SURSRVDOV LQ� WZR�VHSDUDWH� HQYHORSV�� � 7KH� WHFKQLFDO� SURSRVDO� GHPRQVWUDWHV� WKH� WHFKQLFDO�FDSDELOLWLHV� RI� WKH� FRQVXOWDQW� DQG� KLV�PHWKRGRORJ\� RI� H[HFXWLQJ� WKH� ZRUN���7KH�ILQDQFLDO�SURSRVDO�LQGLFDWHV�WKH�IHHV�WR�EH�SDLG�WR�WKH�FRQVXOWDQW�LQ�UHWXUQ�RI�SHUIRUPLQJ�WKH�GHVLJQ�DVVLJQPHQW���� &OLHQW�HYDOXDWHV�WKH�WHFKQLFDO�DQG�ILQDQFLDO�SURSRVDOV�DQG�DZDUGV�WKH�GHVLJQ�ZRUNV� WR� WKH� FRQVXOWDQW�ZKR�KDV� WKH�EHVW�FRPELQHG� WHFKQLFDO�DQG� ILQDQFLDO�HYDOXDWLRQ�UHVXOWV�������'DWD�FROOHFWLRQ�DQG�HVWDEOLVKLQJ�GHVLJQ�FULWHULD�7KH�GHVLJQ�ZRUNV�VWDUW�DIWHU�VLJQLQJ�WKH�FRQWUDFW�ZLWK�WKH�FOLHQW��7KH�FRQVXOWDQW�VWDUWV�FROOHFWLQJ�DQG�DQDO\]LQJ�GDWD�DQG�WKHQ�HVWDEOLVKHV�WKH�GHVLJQ�FULWHULD���7KLV�VWDJH�LQFOXGHV�WKH�IROORZLQJ�DFWLYLWLHV��� 6LWH�WRSRJUDSKLFDO�VXUYH\��� 6RLO�LQYHVWLJDWLRQ��� &ROOHFWLRQ�DQG DQDO\VLV�RI�UHOHYDQW�H[LVWLQJ�UHSRUWV��� (VWDEOLVKLQJ�GHVLJQ�FULWHULD��� 6XEPLVVLRQ�RI��,QFHSWLRQ�5HSRUW��



3UHSDUH�'HWDLOHG�'HVLJQ

'DWD�FROOHFWLRQ��DQDO\VLV�	�HYDOXDWLRQ
(VWDEOLVK�GHVLJQ�FULWHULD

1
)LQDOL]LQJ�	�3URGXFWLRQ

$SSURYHG

)LQDO�VXEPLVVLRQ

3UHSDUH�3UHOLPLQDU\�'HVLJQ
$SSURYHG�

$SSURYHG�

5HTXLUHPHQWV�LQ�WKH�725
,GHQWLILFDWLRQ�RI�H[LVWLQJ�FRQGLWLRQV

&RQVXOWDQWV�6XEPLW�7HFKQLFDO�	�)LQDQFLDO�3URSRVDOV
&OLHQW�,VVXHV�5)3�

(YDOXDWLRQ�DQG�&RQWUDFW�$ZDUGLQJ
6WDUW�'HVLJQ�ZRUNV

6WDJH�,��7HQGHULQJ

6WDJH�,,��'DWD�&ROOHFWLRQ�DQG�'HVLJQ�&ULWHULD

6WDJH�,,,��3UHOLPLQDU\�'HVLJQ
6WDJH�,9��'HWDLOHG�'HVLJQ

6WDJH�9��)LQDOL]DWLRQ��DQG�3URGXFWLRQ
<

<
1

1
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������3UHOLPLQDU\�GHVLJQ$IWHU� WKH� FOLHQW¶V� DSSURYDO� RI� WKH� GHVLJQ� FULWHULD�� WKH� SUHOLPLQDU\� GHVLJQ� VWDJH�VWDUWV���,W�W\SLFDOO\�LQFOXGHV��� $UFKLWHFWXUDO�SUHOLPLQDU\�GHVLJQ��� 6WUXFWXUDO�SUHOLPLQDU\�GHVLJQ��� (OHFWULFDO�SUHOLPLQDU\�GHVLJQ��� 0HFKDQLFDO�SUHOLPLQDU\�GHVLJQ��� 'HVLJQ�UHSRUW�LQFOXGLQJ�GHVLJQ�FDOFXODWLRQV�
������7KH�GHWDLOHG�GHVLJQ�VWDJH$IWHU� WKH� DSSURYDO� RI� WKH� SUHOLPLQDU\� GHVLJQ� WKH� FRQVXOWDQW� VWDUWV� WKH� ILQDO�GHWDLOHG�GHVLJQ�VWDJH���,W�W\SLFDOO\�LQFOXGHV�WKH�IROORZLQJ�DFWLYLWLHV��� $UFKLWHFWXUDO�ILQDO�SODQV��� 6WUXFWXUDO�ILQDO�SODQV��� (OHFWULFDO�ILQDO�SODQV��� 0HFKDQLFDO�ILQDO�SODQV��� 3UHSDUDWLRQ� RI� WHQGHU� GRFXPHQWV�� � �%LOO� RI� 4XDQWLWLHV�� VSHFLILFDWLRQV� DQG�FRQWUDFW�FRQGLWLRQV���� 3UHSDUDWLRQ�RI�GUDIW�ILQDO�GHVLJQ�UHSRUW�
������)LQDOL]DWLRQ�DQG�ILQDO�VXEPLVVLRQ$IWHU� WKH� DSSURYDO� RI� WKH� ILQDO� GHVLJQ�� WKH� FRQVXOWDQW� ILQDOL]HV� WKH� SODQV� DQG�WHQGHU� GRFXPHQWV� DQG� SURGXFHV� WKH� UHTXLUHG� QXPEHU� RI� FRSLHV� RI� WKH� GHVLJQ�SODQV�DQG�WHQGHU�GRFXPHQWV�7KLV�VWDJH�LQFOXGHV�WKH�IROORZLQJ�DFWLYLWLHV��� )LQH�WRXFKHV�DQG�ILQDOL]DWLRQ�RI�GHVLJQ�SODQV�DQG�WHQGHU�GRFXPHQWV��� 3ULQWLQJ�WKH�UHTXLUHG�FRSLHV�RI�WKH�GHVLJQ�SODQV�DQG�WHQGHU�GRFXPHQWV��� 6XEPLVVLRQ�RI�ILQDO�GHVLJQ�UHSRUW��
����2XWSXWV�DQG�LQSXWV�RI�GHVLJQ�VWDJHV�7DEOH�����LQGLFDWHV�WKH�LQSXWV�DQG�RXWSXWV�RI�WKH�YDULRXV�GHVLJQ�VWDJHV�
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7DEOH������'HVLJQ�LQSXWV�DQG�RXWSXWV�6WDJH ,QSXWV 2XWSXWV6WDJH�,��7HQGHULQJ� � &OLHQWV� VWDWHPHQW� RI� QHHGV�DQG�5)3�� 7HFKQLFDO� DQG� ILQDQFLDO�SURSRVDOV� VXEPLWWHG� E\� WKH�FRQVXOWDQW�

� 6HOHFWLRQ� RI� WKH�FRQVXOWDQW�� &RQWUDFW�VLJQLQJ�
6WDJH� ,,�� 'DWD� FROOHFWLRQ�DQG� GHVLJQ� FULWHULD�HVWDEOLVKPHQWV

� &OLHQW� UHTXLUHPHQWV� LQ� WKH�7�2�5�� 'DWD�FROOHFWHG�IURP�WKH�VLWH�� ([LVWLQJ�UHSRUWV�� 7HFKQLFDO� H[SHUWLVH� RI� WKH�FRQVXOWDQW�� 6XE�FRQVXOWDQWV�FRQWULEXWLRQ� LQ� VLWH�LQYHVWLJDWLRQ�

� 'HVLJQ�FULWHULD� ,QFHSWLRQ�5HSRUW

6WDJH� ,,,�� � 3UHOLPLQDU\�GHVLJQ� � FOLHQW� FRPPHQWV� RQ� GHVLJQ�FULWHULD�� 7HFKQLFDO� H[SHUWLVH� RI� WKH�GHVLJQ�WHDP�
� 3UHOLPLQDU\� GHVLJQ�SODQV�� 3UHOLPLQDU\� GHVLJQ�UHSRUW� DQG� GHVLJQ�FDOFXODWLRQV�6WDJH�,9���'HWDLOHG�GHVLJQ� � FOLHQWV� FRPPHQWV� RQ� WKH�SUHOLPLQDU\�SODQV�� 7HFKQLFDO� H[SHUWLVH� RI� WKH�GHVLJQ�WHDP�
� )LQDO�GHVLJQ�SODQV�� 'UDIW� WHQGHU�GRFXPHQWV�� 'UDIW� ILQDO� GHVLJQ�UHSRUW�6WDJH� 9�� � )LQDOL]DWLRQ� DQG�SURGXFWLRQ� � FOLHQWV� FRPPHQWV� RQ� ILQDO�GHVLJQ� SODQV� DQG� GUDIW� WHQGHU�GRFXPHQWV�� 7HFKQLFDO� H[SHUWLVH� RI� WKH�GHVLJQ�WHDP��

� )LQDO� SODQV� DQG�WHQGHU� GRFXPHQWV� LQ�WKH� UHTXLUHG� QXPEHU�RI�FRSLHV�� )LQDO�GHVLJQ�UHSRUW�
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����.H\�LVVXHV�LQ�WKH�GHVLJQ�PDQDJHPHQW�7KHUH�DUH�VRPH�NH\�LVVXHV�WKDW�VKRXOG�EH�HPSKDVL]HG�LQ�WKH�GHVLJQ�PDQDJHPHQW�� �7KH�LPSRUWDQFH� RI� WKHVH� LVVXHV� VWHPV� IURP� WKHLU�PDMRU� FRQWULEXWLRQ� WR� WKH� VXFFHVV� RI� WKH�GHVLJQ�SURFHVV���$V�DQ�RXWSXW�RI�WKH�OLWHUDWXUH�UHYLHZ�DQG�WKH�ILHOG�VXUYH\��WKH�UHVHDUFKHU�WKLQNV�WKDW�WKH�IROORZLQJ�DUH�WKH�NH\�LVVXHV�LQ�WKH�GHVLJQ�PDQDJHPHQW�x &OHDU�FOLHQW�EULHI�DQG�SUHFLVH�VFRSH�GHILQLWLRQ�RI�WKH�GHVLJQ�DVVLJQPHQW�x 'HVLJQ�SODQQLQJ�LQ�WKH�EHJLQQLQJ�RI�HDFK�DVVLJQPHQW��7KH�GHVLJQ�SODQ�VKRXOG�EH�FRRUGLQDWHG�ZLWK�WKH�FOLHQW�x :RUN�FRRUGLQDWLRQ�DPRQJ�WKH�GHVLJQ�WHDP�PHPEHUV�DQG�EHWZHHQ�WKH�FRQVXOWDQW�DQG� WKH� FOLHQW�� &RRUGLQDWLRQ� LV� DFKLHYHG� WKURXJK� SHULRGLFDO� PHHWLQJV� DQG�IUHTXHQW� UHSRUWLQJ� WR� WKH� SURMHFW� PDQDJHU� DQG� WR� WKH� FOLHQW�� $Q� LPSRUWDQW�PHHWLQJ�WKDW�VKRXOG�QRW�EH�QHJOHFWHG�LV�WKH�NLFN�RII�PHHWLQJ�x 'LOLJHQW�UHFRUG�NHHSLQJ�RI�WKH�GHVLJQ�FRVW��x 7LJKW� V\VWHP� IRU� GHVLJQ� UHYLHZ� E\� WKH� FRQVXOWLQJ� WHDP�� $VVLJQLQJ� VHQLRU�HQJLQHHUV� LQ� WKH�GHVLJQ� WHDP� LV�RI�JRRG�FRQWULEXWLRQ� LQ� WKLV�FRQWH[W��6XIILFLHQW�WLPH�VKRXOG�EH�DOORFDWHG�IRU�VXFK�UHYLHZV ZKHQ�SUHSDULQJ�WKH�GHVLJQ�SODQ�x (YDOXDWLRQ� RI� WKH� GHVLJQ� SURFHVV� LQ� WKH� HQG� RI� HDFK� GHVLJQ� DVVLJQPHQW�� � 7KH�IHHGEDFN�VKRXOG�EH�FRQVLGHUHG�LQ�WKH�QHZ�GHVLJQ�DVVLJQPHQWV�
����0RGHO�6XPPDU\7KH�SURSRVHG�GHVLJQ�PRGHO�FRPSRQHQWV�DQG�NH\�LVVXHV�DUH�VXPPDUL]HG�LQ�)LJXUH������



6WDJH &OLHQW�DFWLRQ &RQVXOWDQW�$FWLRQ 2XWSXWV .H\�,VVXHV7HQGHULQJ x &OHDU�&OLHQW�%ULHI

'DWD�&ROOHFWLRQ�DQG�'HVLJQ�&ULWHULD

3UHOLPLQDU\�'HVLJQ

'HWDLOHG�'HVLJQ

)LQDOL]DWLRQ�DQG�3URGXFWLRQ

6XEPLW�3URSRVDOV,VVXH�5)3 &RQWUDFW�6LJQLQJ
(YDOXDWH�3URSRVDOV
www.manaraa.com
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x 'HVLJQ�3ODQx .LFN�RII�0HHWLQJ

x &RRUGLQDWLRQx 3HULRGLF�5HSRUWVx &RVW�5HFRUG�.HHSLQJx 'HVLJQ�5HYLHZ�E\�WKH�&RQVXOWDQW

x (YDOXDWLRQ�0HHWLQJ�RI�GHVLJQ�7HDP

$VVLJQ�3URMHFW�7HDP
&ROOHFW�6LWH�'DWD�DQG�$YDLODEOH�,QIRUPDWLRQ
,VVXH�'HVLJQ�&ULWHULD
&RRUGLQDWH�WKH�:RUN�$PRQJ�'LVFLSOLQHV
3URGXFH�3UHOLPLQDU\�'HVLJQ�'UDZLQJV
3URGXFH�3UHOLPLQDU\�'HVLJQ�5HSRUW
3URGXFH�'HWDLOHG�'HVLJQ�'UDZLQJV�DQG�7HQGHU�'RFXPHQWV

3URGXFH�'UDIW�'HWDLOHG�'HVLJQ�5HSRUW
)LQDOL]H�'UDZLQJV�DQG�7HQGHU�'RFXPHQWV
3ULQWLQJ�DQG�3URGXFWLRQ�RI�'UDZLQJV�DQG�'RFXPHQWV
3URGXFH�)LQDO�'HVLJQ�5HSRUW

$SSURYH�6WDJH

$SSURYH�6WDJH

$SSURYH�6WDJH

$SSURYHG�'HVLJQ�&ULWHULD

$SSURYHG�3UHOLPLQDU\�'HVLJQ

$SSURYHG�'HWDLOHG��'HVLJQ

&RPSOHWH�'UDZLQJV�	�7HQGHU�'RFXPHQWV

)LJXUH�������'HVLJQ�0RGHO�6XPPDU\
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&+$37(5�6(9(1)HHV�(VWLPDWLQJ�0RGHO��)(0�
����,QWURGXFWLRQ�)HHV� HVWLPDWLQJ�PRGHO� �)(0�� LV� D� FRPSXWHU� EDVHG�PRGHO�ZKLFK� VHUYHV� DV� D� GHFLVLRQ�VXSSRUW� V\VWHP��'66�� WR�KHOS�FRQVXOWDQWV� LQ�HVWLPDWLQJ� WKHLU� IHHV��7KH�PRGHO� �XWLOL]HV�0LFURVRIW�([FHO�VSUHDGVKHHWV���0RQWH�&DUOR�6LPXODWLRQ�WHFKQLTXH�DQG�WKH�SUREDELOLVWLF�FRQFHSWV�DUH�XVHG��WRJHWKHU�ZLWK�WKH�H[SHUW�RSLQLRQ��WR�GHWHUPLQH�WKH�H[SHFWHG�IHHV�RI�D�FHUWDLQ�FRQVXOWLQJ�DVVLJQPHQW���)(0¶V�RXWSXWV�DUH�G\QDPLF�DQG�LWV�UHVXOWV�DUH�UHODWHG�WR�XQFHUWDLQW\�OHYHOV�,Q�WKLV�FKDSWHU��)(0�LV�LQWURGXFHG�DQG�WKH�XQGHUO\LQJ�FRQFHSWV�RI�WKH�PRGHO�DUH�VWDWHG�DQG�GLVFXVVHG��$�FRPSUHKHQVLYH�ORRN�DW� WKH�PRGHO¶V� LQSXWV��SURFHGXUHV�DQG�RXWSXWV� LV�SUHVHQWHG� WRJHWKHU� ZLWK� WKH�PRGHO� OLPLWDWLRQV�� 7KH�PRGHO� HYDOXDWLRQ� DQG� YHULILFDWLRQ�SURFHGXUH��LV�GHVFULEHG��DV�ZHOO�����)(0�EDVLF�FRQFHSWV)(0�LV�EDVHG�PDLQO\�RQ�WKH�:RUOG�%DQN�JXLGHOLQHV�IRU�WKH�HYDOXDWLRQ�RI�WZR�HQYHORS�FRQVXOWLQJ� WHQGHUV�� � $V� GHVFULEHG� LQ� &KDSWHU� ��� WKH� FRQVXOWDQW� VXEPLW� WZR� SURSRVDOV���WHFKQLFDO�SURSRVDO�DQG�ILQDQFLDO�SURSRVDO��$IWHU�WKDW�WKH�FOLHQW�HYDOXDWHV��WKH�SURSRVDOV��VWDUWLQJ� E\� WKH� WHFKQLFDO� SURSRVDOV� HYDOXDWLRQ�� DQG� HYHU\� FRQVXOWDQW� LV� DVVLJQHG� D�WHFKQLFDO� VFRUH� �6W��� 7KHQ�� WKH� ILQDQFLDO� SURSRVDOV� DUH� RSHQHG� DQG� HDFK� FRQVXOWDQW� LV�DVVLJQHG�D�ILQDQFLDO�VFRUH��6I���FDOFXODWHG�DV�IROORZV�6I�  ��7KH�0LQLPXP�)LQDQFLDO�3URSRVDO�����7KH�)LQDQFLDO�3URSRVDO�$PRXQW�7KH� FRQVXOWDQW� RIIHU� LV� ILQDOO\� HYDOXDWHG� DFFRUGLQJ� WR� WKH� WRWDO� FRPELQHG� VFRUH�DFFRUGLQJ WR�WKH�IROORZLQJ�IRUPXOD7RWDO�6FRUH ���6W �7�����6I �)� ��ZKHUH�7 ��7HFKQLFDO�ZHLJKW�) ��)LQDQFLDO�ZHLJKW�7���) �����7RJHWKHU�ZLWK�WKH�WRWDO�VFRUH�IRUPXOD��VWDWLVWLFDO�WHFKQLTXHV�DQG�0RQWH�&DUOR�VLPXODWLRQ�DUH� XVHG� LQ� WKH� PRGHO�� $V� D� UHVXOW RI� WKDW�� )(0� KHOSV� WR� LGHQWLI\� DQG� PLQLPL]H�XQFHUWDLQWLHV�� &RQVXOWDQWV� ELGGLQJ� LQ� WKH� FRPPRQO\� XVHG� WZR� HQYHORS� WHQGHULQJ�SURFHGXUH�DUH�VXSSRVHG�WR�EHQHILW�IURP�WKLV�PRGHO���)XUWKHUPRUH��)(0�FDQ�EH�PRGLILHG�
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WR�GHDO�ZLWK�WKH�FDVHV�ZKHUH�RQO\�D�ILQDQFLDO�SURSRVDO�LV�UHTXLUHG��,W�KHOSV�WR�LGHQWLI\�WKH�H[SHFWHG� FRVW� RI� D� VSHFLILF� FRQVXOWLQJ� DVVLJQPHQW� FRUUHVSRQGLQJ� WR� D� FHUWDLQ� OHYHO� RI�XQFHUWDLQW\��/LWHUDWXUH�LQYHVWLJDWHG�E\�WKH�UHVHDUFKHU�GRHVQ¶W�VKRZ�DQ\�SXEOLVKHG�ZRUN�GHDOLQJ�GLUHFWO\�ZLWK�XQFHUWDLQW\�RI�FRQVXOWLQJ�IHHV��+RZHYHU��VLPLODU�DSSURDFKHV�KDYH�EHHQ� XVHG� E\� RWKHUV� VXFK� DV� 6KD¶DW� ������� DQG� 1DVVDU� ������� IRU� FRQWUDFWRUV� FRVW�HVWLPDWLQJ��)(0�LV�GHVLJQHG�WR�KDQGOH�SUREDELOLVWLF�YDOXHV���$FWXDOO\��DOPRVW�HYHU\�WKLQJ�LQ�WKH�UHDO�OLIH�LV�SUREDELOLVWLF��EXW�WKLV�EHFRPHV�FOHDUHU�LQ�KDQGOLQJ�FRVW�UHOHYDQW�IXQFWLRQV���0RQWH�&DUOR�VLPXODWLRQ�WHFKQLTXH�KDV�EHHQ�XVHG�IRU�VXFK�SXUSRVH���,W�LV�VLPSOH�WR�GHDO�ZLWK�DQG�LV�IOH[LEOH�HQRXJK�WR�DFFHSW�SUREDELOLW\�GLVWULEXWLRQV�RI�DQ\�VKDSH��6KDDW��������)(0� FDQ� DOVR� EH� SHUFHLYHG� DV� D� 'HFLVLRQ� 6XSSRUW� 6\VWHP� �'66�� GHVLJQHG� IRU�FRQVXOWDQWV� WR�KHOS�WKHP�PDNH�GHFLVLRQV�PRUH�UDWLRQDOO\�DQG�ZLWK� �PLQLPXP�OHYHOV�RI�XQFHUWDLQW\��%\�XWLOL]LQJ�WKH�IDFLOLWLHV�DYDLODEOH� LQ�06�([FHO��)(0�LV�PDGH�DV�IULHQGO\�WR�XVH�DV�SRVVLEOH��,W LV�DVVXPHG�WKDW�WKH�FRQVXOWLQJ�RIILFHV�KDYH�UHFRUGV�RI�SUHYLRXV�FRVW�KLVWRU\�IRU�HYHU\�FRVW� LWHP�� � 7KHVH� UHFRUGV� DUH� VXSSRVHG� WR� EH� WDEXODWHG� LQ� D� FXPXODWLYH� IUHTXHQF\�GLVWULEXWLRQV�RI�YDOXHV�ZLWK�WKH�SUREDELOLWLHV�RI����������������������DQG�����7KH�YDOXH�RI�³�´�SUREDELOLW\�FRUUHVSRQGV�WR��WKH�YDOXH�WKDW�WKH�FHUWDLQ�FRVW�LWHP�ZRXOG�QRW�EH�ORZHU�WKDQ� LW�� 7KH� YDOXH� RI� ³�´� SUREDELOLW\� FRUUHVSRQGV� WR� � WKH�PD[LPXP� YDOXH� WKDW� LV� QRW�H[FHHGHG�LQ�DQ\�FDVH�7KH�WHQGHU�HYDOXDWLRQ�UHVXOWV�KLVWRU\��PHQWLRQHG�LQ�&KDSWHU����LV�XWLOL]HG�LQ�WKH�PRGHO��,W�LV� XVHG� WR�GHWHUPLQH� WKH�SUREDELOLW\�RI�ZLQQLQJ� WKH�DVVLJQPHQW�ZKHQ�JHWWLQJ�D�FHUWDLQ�WRWDO�VFRUH�
����+DQGOLQJ�RI�8QFHUWDLQWLHV�ZLWKLQ�)(08QFHUWDLQW\� � LV� FRPPRQ� LQ� FRVW� HVWLPDWLQJ�� � %\� GHILQLWLRQ�� HVWLPDWLRQ� LV� DQ�DSSUR[LPDWLRQ� RU� D� SUHGLFWLRQ� RI� ZKDW� LV� JRLQJ� WR� KDSSHQ�� � 7KHUHIRUH�� HVWLPDWLRQ�FRQWDLQV�D�VLJQLILFDQW�DPRXQW�RI�XQFHUWDLQW\��2QH�RI� WKH�FRPPRQO\�XVHG�WHFKQLTXHV�WR�KDQGOH�VXFK�VLWXDWLRQV�LV�WKH�IXOO�SUREDELOLW\�GLVWULEXWLRQ�PHWKRG�EDVHG�RQ�0RQWH�&DUOR�6LPXODWLRQ
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������6LPXODWLRQ6LPXODWLRQ�LQ�JHQHUDO�LV�FRQGXFWLQJ�DQ�H[SHULPHQW�ZLWK�D�V\VWHP�LQ�RUGHU�WR�XQGHUVWDQG�LWV� EHKDYLRU� DQG� WR�PDNH�EHWWHU� GHFLVLRQV�ZLWK� UHJDUG� WR� WKH� V\VWHP�� �7KHUH� DUH�PDQ\�NLQGV� RI� VLPXODWLRQV�� � 2QH� LPSRUWDQW� FODVV� RI� VLPXODWLRQ� PRGHOV� LV� PDWKHPDWLFDO�VLPXODWLRQ�� � ,W� LQYROYHV� PRGHOLQJ� WKH� NH\� DVSHFWV� RI� HYHQWV� LQ� PDWKHPDWLFDO� WHUPV��6WHYHQVRQ�� ������� $� VLPXODWLRQ�PRGHO� XVXDOO\� WDNHV� WKH� IRUP� RI� VHW� RI� DVVXPSWLRQV�DERXW�WKH�RSHUDWLRQ�V\VWHP��H[SUHVVHG�DV�D�PDWKHPDWLFDO�RU�ORJLFDO�UHODWLRQV�EHWZHHQ�WKH�REMHFWV� RI� LQWHUHVW� LQ� WKH� V\VWHP�� �7KH� VLPXODWLRQ�SURFHVV� LQYROYHV� UXQQLQJ� WKH�PRGHO�WKURXJK� WLPH�� XVXDOO\� RQ� D� FRPSXWHU�� WR� JHQHUDWH� VDPSOHV� RI� WKH� PHDVXUHV� RI�SHUIRUPDQFH��6KD¶DW��������������0RQWH�&DUOR�0HWKRG0RQWH� &DUOR� PHWKRG� LV� D� FRPPRQO\� XVHG� DSSURDFK� IRU� DFKLHYLQJ� UDQGRPQHVV�� � ,W�GHULYHV� LWV� QDPH� IURP� WKH� VLPLODULW\� WR� JDPHV� RI� FKDQFH� VXFK� DV� UROOLQJ� D� GLFH� RU�VSLQQLQJ� D� URXOHWWH� ZKHHO� �6WHYHQVRQ�� ������� 0RQWH� &DUOR� VLPXODWLRQ� VHHNV� RSWLPDO�DOWHUQDWLYHV�WKURXJK�WULDO�DQG�HUURU�SURFHVV���,W�HYDOXDWHV�HDFK�DOWHUQDWLYH�E\�JHQHUDWLQJ�D�VHULHV� RI� YDOXHV� IRU� HDFK� UDQGRP� YDULDEOH� DW� WKH� IUHTXHQFLHV� LQGLFDWHG� E\� WKHLU�SUREDELOLW\� GLVWULEXWLRQ�� � 7KH� UHVXOWLQJ� TXDQWLWLHV� DUH� FRPELQHG� LQ� DFFRUGDQFH� ZLWK� D�PDWKHPDWLFDO� PRGHO� WR� SURYLGH� D� SDUWLFXODU� YDOXH� IRU� WKH� SD\RII� PHDVXUH�� $IWHU� D�QXPEHU�RI�UHSHWLWLRQV��D�VWDWLVWLFDO�SDWWHUQ�RI�WKH�UHVXOWV�FDQ�EH�LGHQWLILHG��6KDDW��������������0RQWH�&DUOR�6LPXODWLRQ�SURFHGXUH7KH�IROORZLQJ�EULHI�GHVFULSWLRQ�RI�WKH�0RQWH�&DUOR�VLPXODWLRQ�SURFHGXUH�LV�VXPPDUL]HG�IURP�6KDDW����������,W�LQYROYHV�WKH�IROORZLQJ�VWHSV�D� %XLOG�PRGHO�IRU�REMHFWLYH�LQ�WHUPV�RI�YDULDEOHV�7KH�REMHFWLYH�RU�REMHFWLYHV�RI�WKH�PRGHO�DUH�IRUPXODWHG�LQ�³REMHFWLYH�IXQFWLRQV´���7KH�REMHFWLYH� IXQFWLRQV�FRQWDLQ� WKH�YDULDEOHV� WKDW�FRQWURO� WKH�REMHFWLYH�� �7KHVH�YDULDEOHV�DUH�GHDOW�ZLWK�DV�UDQGRP�YDOXHV�ZLWKLQ�FHUWDLQ�SUREDELOLW\�GLVWULEXWLRQV�E� 2EWDLQ�SUREDELOLW\�GLVWULEXWLRQ�IRU�HDFK�YDULDEOH�7KHVH� GLVWULEXWLRQV� DUH� WKH� LQSXW� GDWD� LQ� WKH� VLPXODWLRQ� SURFHGXUH�� � +LVWRULFDO�GDWD�DQG�H[SHUW�RSLQLRQ�DUH�XWLOL]HG�WR�GHWHUPLQH�WKHVH�SUREDELOLW\�GLVWULEXWLRQV�F� *HQHUDWH�UDQGRP�QXPEHUV5DQGRP� QXPEHUV� DUH� JHQHUDWHG� XVLQJ� WKH� FRPSXWHU� EXLOW�LQ� IXQFWLRQV�� � 7KHVH�QXPEHUV�VKRXOG�FRPSO\�ZLWK�WZR�FRQGLWLRQV��6WHYHQVRQ��������
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�� $OO�QXPEHUV�DUH�HTXDOO\�OLNHO\�� 1R�SDWWHUQ�DSSHDUV�LQ�VHTXHQFHV�RI�QXPEHUV�
G� 7DNH�VDPSOH�YDOXH�IURP�HDFK�SUREDELOLW\�GLVWULEXWLRQ�7KH� JHQHUDWHG� UDQGRP� QXPEHUV� DUH� XVHG� WR� SLFN� UDQGRPO\� D� YDOXH� IURP� � WKH�SUREDELOLW\�GLVWULEXWLRQ�RI�HDFK�YDULDEOH�H� &DOFXODWH�D�YDOXH�RI�WKH�REMHFWLYH�%\�UHSHDWLQJ WKH�SUHYLRXV�VWHSV��F��DQG��G���RI�JHQHUDWLQJ�UDQGRP�QXPEHUV�DQG�SLFNLQJ� WKH�FRUUHVSRQGLQJ�YDOXHV� LQ� WKH�SUREDELOLW\�GLVWULEXWLRQV�RI� WKH�YDULRXV�YDULDEOHV�LQ�WKH�REMHFWLYH�IXQFWLRQ��WKH�REMHFWLYH�YDOXH�LV�FDOFXODWHG���7KLV�YDOXH�LV�MXVW�D�VDPSOH�RI�WKH�SRSXODWLRQ�RI�LQGHILQLWH�QXPEHU�RI�WKH�SRVVLEOH�YDOXHV�RI�WKH�REMHFWLYH�IXQFWLRQ�I� 3URGXFH�REMHFWLYH�GLVWULEXWLRQ�$�VLPXODWLRQ�F\FOH�FRQVLVWV�RI� WKH�VWHSV��F����G��DQG��H��� �7KLV�F\FOH�LV�UHSHDWHG�PDQ\�WLPHV�LQ�RUGHU�WR�JHW�PDQ\�SRVVLEOH�YDOXHV�RI�WKH�REMHFWLYH���7KHVH�YDOXHV�DUH� VRUWHG� DQG� WKHLU� FXPXODWLYH�SUREDELOLWLHV� DUH�REWDLQHG� LQ�RUGHU� WR� FRQVWUXFW�WKH�SUREDELOLW\�GLVWULEXWLRQ�RI�WKH�REMHFWLYH�J� 0DNH�GHFLVLRQV$IWHU�JHWWLQJ�WKH�SUREDELOLW\�GLVWULEXWLRQ�RI�WKH�REMHFWLYH��WKH�GHFLVLRQ�PDNHU�FDQ�DGRSW�RQH YDOXH�WR�XVH�LQ�WHQGHULQJ���7KH�XQFHUWDLQW\�OHYHO�RI�WKH�SLFNHG�YDOXH�LV�PXFK�EHWWHU�GHILQHG���7KH�JXHVV�LQ�WKLV�FDVH��LI�DQ\��ZLOO�EH�DQ�HGXFDWHG�JXHVV�����)(0�3URFHGXUHV)(0�IROORZV�WKH�SUHYLRXVO\�GHVFULEHG�0RQWH�&DUOR�VLPXODWLRQ�SURFHGXUH��$V�GHSLFWHGLQ� )LJXUH� ����� WKH� PRGHO� VWDUWV� ZLWK� WKH� LQVHUWLRQ� RI� FRVW� DQG� WHFKQLFDO� LQSXWV�� 7KH�UDQGRP�QXPEHU� JHQHUDWLRQ� IXQFWLRQ� LV� XVHG� WR� SURGXFH� � UDQGRP�QXPEHUV� �EHWZHHQ� ��DQG� ��� IRU� HDFK� FRVW� DQG� WHFKQLFDO� HOHPHQWV�� 7KH� FRUUHVSRQGLQJ� YDOXHV� ZLWKLQ� WKH�SUREDELOLW\� GLVWULEXWLRQ� RI� HDFK� FRVW� DQG� WHFKQLFDO� HOHPHQWV� DUH� FDOFXODWHG�� 7KH� WRWDO�H[SHFWHG�FRVW� LV�FDOFXODWHG�DV�ZHOO�DV�WKH�WRWDO�WHFKQLFDO�VFRUH��7KH�SURFHVV�LV�UHSHDWHG�³Q´�WLPHV�DQG�WKH�DYHUDJH�H[SHFWHG�FRVW�DQG�WKH�DYHUDJH�WHFKQLFDO�VFRUH�DUH�FDOFXODWHG�XVLQJ�WKH�VWDWLVWLFDO�WHFKQLTXHV�$Q�XQFHUWDLQW\� OHYHO� �8/���ZKLFK�PHDQV� WKH�SUREDELOLW\�RI�H[FHHGLQJ� WKH� WRWDO�FRVW�� LV�DVVXPHG� DQG� WKH� FRUUHVSRQGLQJ� � FRVW� DQG� WRWDO� VFRUH� DUH� FDOFXODWHG�� 8VLQJ� WKLV�
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FDOFXODWHG�WRWDO�VFRUH�WKH�ZLQQLQJ�FKDQFH��SUREDELOLW\�WR ZLQ��LV�GHWHUPLQHG�XWLOL]LQJ�WKH�WHQGHU�HYDOXDWLRQ�UHVXOWV�KLVWRU\���

),*85(�����)(0�)/2:�&+$57

,QVHUW�,QSXWV
$VVLJQ�5DQGRP�9DOXHV
&DOFXODWH�WKH�H[SHFWHG�FRVW�DQG�H[SHFWHG�WHFKQLFDO�VFRUH
*HW�DYHUDJH�FRVW�*HW�DYHUDJH�WHFKQLFDO�VFRUH�

$VVXPH�8QFHUWDLQW\�/HYHO
&DOFXODWH�WKH�H[SHFWHG�FRVW�DQG�WKH�FRUUHVSRQGLQJ�7RWDO�6FRUH

2EWDLQ�WKH�ZLQQLQJ�FKDQFH
3ORW�WKH�UHVXOWV

5HSHDW�IRU�GLIIHUHQW�8QFHUWDLQW\�/HYHOV

5HSHDW�DGHTXDWH�QXPEHU�RI�WLPHV�
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����)(0�FDOFXODWLRQV)(0�VFKHPH�DQG�PHWKRG�RI�FRVW�DQG�WRWDO�WHFKQLFDO�VFRUH�FDOFXODWLRQV�DUH�DV�GHSLFWHG�LQ�)LJXUH������,W�FRQVLVWV�RI�WKH�IROORZLQJ�������&RVW�FDOFXODWLRQV$V�SUHYLRXVO\�H[SODLQHG�LQ�FKDSWHU����7KH�GHVLJQ�IHHV�DUH�FDOFXODWHG�DV�IROORZV�7RWDO�)HHV��&RVW�� �'LUHFW�FRVW���,QGLUHFW�FRVW���SURILW7KH�GLUHFW�FRVW�LV�FRPSRVHG�RI�VWDII�VDODULHV��VXE�FRQVXOWLQJ�FRVWV�DQG��SULQWLQJ�DQG� GRFXPHQWV� SURGXFWLRQ� FRVWV�� 7KH� VWDII� VDODULHV� DUH� FDOFXODWHG� E\� DGGLQJ�VRFLDO� DOORZDQFHV� DQG� GLUHFW� �SURMHFW�� RYHUKHDGV� WR� WKH� EDVLF� VDODU\�� � 7KHVH�DGGLWLRQV�DUH�FDOFXODWHG�DV�D�SHUFHQWDJH�RI�WKH�EDVLF�VDODU\��
6WDII�VDODU\� �%DVLF�6DODU\�����6RFLDO�$OORZDQFHV���'LUHFW�2YHUKHDG�:KHUH�%DVLF�6DODU\�0RQWKO\�ZDJHV�SDLG�LQ�KDQG�WR�WKH�VWDII�PHPEHUV�6RFLDO� $OORZDQFHV� D� SHUFHQWDJH� RI� WKH� � EDVLF� VDODU\� WKDW� DFFRXQWV� IRU� IULQJH�EHQHILWV���YDFDWLRQV�DQG�SHQVLRQV��DOORZDQFHV��HWF��'LUHFW�2YHUKHDG�� D�SHUFHQWDJH�RI�WKH�EDVLF�VDODU\�WKDW�DFFRXQWV�IRU�WKH�SRUWLRQ�RI� WKH� VDODULHV�RI� WKH� HPSOR\HHV�� RWKHU� WKDQ� WKH�SURMHFW� VWDII��ZKR�DUH�LQYROYHG�LQ�WKH�SURMHFW��&OHULFDO�DQG�DGPLQLVWUDWLYH�VXSSRUW�7KH�VDODULHV�FRQWULEXWLRQ�WR�WKH GLUHFW�FRVW�LV�FDOFXODWHG�E\�WKH�PXOWLSOLFDWLRQ�RI�WKH� VWDII� VDODU\� E\� WKH� GXUDWLRQ� RI� LQYROYHPHQW� DQG� E\� WKH� VWDII� LQSXW�RI� HYHU\�VWDII� PHPEHU�� 7KH� LQSXW� RI� WKH� VWDII� PHPEHU� GHQRWHV� WKH� OHYHO� RI� KLV�KHU�LQYROYHPHQW�LQ�WKH�SURMHFW�L�H��IXOO�RU�SDUW�WLPH�LQYROYHPHQW�
7RWDO�VDODULHV� �¦ QU � �VWDII�VDODU\��'XUDWLRQ��,QSXW�U��
�:KHUH���U� ���������«����Q���DQG�Q� �1XPEHU��RI�VWDII�PHPEHUV�
7KH� LQGLUHFW� FRVW� LV� FRPSRVHG� RI�� JHQHUDO� RYHUKHDGV� �RU� FRPSDQ\� RYHUKHDGV��DQG� WKH� ULVN� DOORZDQFH�� �%RWK� DUH� FDOFXODWHG� DV�D�SHUFHQWDJH�RI� WKH� WRWDO�GLUHFW�FRVW��7KH�SURILW� LV� LQVHUWHG�DV�D�SHUFHQWDJH�RI�WKH�WRWDO�FRVW��'LIIHUHQW�YDOXHV�RI�WKH�SURILW�DUH�XVHG�LQ�WKH�PRGHO��
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� 'LUHFW�FRVW )DFWRU ([SHFWHG :HLJKW��� 6DODULHV � ([SHULHQFH� �'LVWULEXWLRQ� 7HFKQLFDO�:HLJKW��7�,QVHUW�WKH�IROORZQLQJ�IRU�HYHU\�VWDII�PHPEHU � 6WDII �'LVWULEXWLRQ� )LQDQFLDO�:HLJKW��)�%DVLF�6DODU\ �'LVWULEXWLRQ� � 0HWKRGRORJ\ �'LVWULEXWLRQ� ([SHFWHG�/RZHVW�3ULFH $VVXPHG�'LVWULEXWLRQ� � 2WKHUV �'LVWULEXWLRQ��'LVWULEXWLRQ�'XUDWLRQ �'LVWULEXWLRQ�,QSXW �'LVWULEXWLRQ�
��� 6XEFRWUDFWRUV)UHHODQFH�&RQVXOWDQW �'LVWULEXWLRQ�6XUYH\LQJ �'LVWULEXWLRQ�6RLO�,QYHVWLJDWLRQ� �'LVWULEXWLRQ�
��� 3ULQWLQJ�DQG�SURGXFWLRQ �'LVWULEXWLRQ�
� ,QGLUHFW�&RVW��� *HQHUDO�RYHUKHDG���DJH�RI�WRWDO�GLUHFW�FRVW� �'LVWULEXWLRQ���� 5LVN���DJH�RI�WRWDO�GLUHFW�FRVW� �'LVWULEXWLRQ�
� 3URILW���DJH�RI��WRWDO�FRVW� �9DOXHV�

)LJXUH������)(0�VFKHPH�DQG�FRVW�FDOFXODWLRQV

7RWDO�6FRUH�,QSXWV
02'(/�6&+(0(

6RFLDO�$OORZDQFHV���DJH�RI�%DVLF�6DODU\�'LUHFW�RYHUKHDG���DJH�RI�%DVLF�6DODU\�

7HFKQLFDO�,QSXWV&RVW�,QSXWV

&DOFXODWH�([SHFWHG�7(&+1,&$/�6&25(�6W�
&DOFXODWH�([SHFWHG�&267�',675,%87,21

&DOFXODWH�([SHFWHG�727$/�6&25(��:RUOG�%DQN�)RUPXOD�

3/27�',$*5$06&267�&$/&8/$7,21
7RWDO�&RVW� �'LUHFW�FRVW���,QGLUHFW�&RVW���3URILW'LUHFW�&RVW� �6DODULHV���6XEFRQWUDFWRUV���3ULQWLQJ�&RVWV6DODU\� ��%DVLF�VDODU\�������6RFLDO���'LUHFW�2YHUKHDGV����'XUDWLRQ��,QSXW�,QGLUHFW�FRVW� �'LUHFW�FRVW����*2+���5LVN�

7RWDO�6&25(�&$/&8/$7,21
7RWDO�6FRUH� ��/RZHVW�3ULFH��%LG�3ULFH���)���6W��7��6HYHUDO�([SHFWHG�%LG�3ULFHV�LQ�IRUP�RI�3UREDELOW\�'LVWULEXWLRQ�DUH�XVHG�

$VVXPH�8QFHUWDLQW\��/HYHO�DQG��&DOFXODWH�&RVW 2EWDLQ�:LQQLQJ�&KDQFH

��
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)RU�HYHU\�VWDII�PHPEHU��WKH�GLVWULEXWLRQV�RI�WKH�EDVLF�VDODU\��VRFLDO�DOORZDQFHV�DQG�WKH�GLUHFW� RYHUKHDGV� DUH� LQVHUWHG�� �'LVWULEXWLRQV�RI� WKH� VXE�FRQVXOWDQWV�DQG� WKH�SURGXFWLRQ�FRVWV�DUH�LQVHUWHG�DV�ZHOO���7KH�VDPH�LV�GRQH�IRU�WKH�LQGLUHFW�FRVW�LWHPV�0RQWH�&DUOR� VLPXODWLRQ� WHFKQLTXH� LV� XVHG� WR�FDOFXODWH� WKH� WRWDO� FRVW��7KH�DYHUDJH�DQG�WKH�VWDQGDUG�GHYLDWLRQ�RI�WKH�UHVXOWV�DUH�FDOFXODWHG���,W�LV�DVVXPHG�WKDW�WKH�GLVWULEXWLRQ�RI�WKH�UHVXOWV�LV�D�QRUPDO�GLVWULEXWLRQ��DFFRUGLQJ�WR�WKH�FHQWUDO�OLPLW�WKHRUHP��������7HFKQLFDO�VFRUH�FDOFXODWLRQV7KH� WRWDO� WHFKQLFDO� VFRUH� LV� FRPSRVHG� RI� VHYHUDO� ZHLJKWHG� IDFWRUV�� DV� SUHYLRXVO\�H[SODLQHG�LQ�FKDSWHU�����7KH�WRWDO�VFRUH�LV�FDOFXODWHG�E\�WKH�VXPPDWLRQ�RI�WKH�H[SHFWHG�VFRUH� RI� HYHU\� IDFWRU� PXOWLSOLHG� E\� LWV� ZHLJKW�� � 7KH� SURFHVV� LV� UHSHDWHG� IRU� GLIIHUHQW�UDQGRP�YDOXHV�RI�HYHU\�IDFWRU��DQG�WKH�DYHUDJH�H[SHFWHG�WRWDO�VFRUH�LV�FDOFXODWHG�������8QFHUWDLQW\�OHYHOV�DQG�FRUUHVSRQGLQJ�FRVWV6WDWLVWLFDO�WHFKQLTXHV�DUH�XVHG�WR�FDOFXODWH�WKH�H[SHFWHG�FRVW�FRUUHVSRQGLQJ�WR�D�FHUWDLQ�OHYHO�RI�XQFHUWDLQW\�� �$VVXPLQJ� WKDW� WKH� WRWDO�FRVW�GLVWULEXWLRQ� LV�D�QRUPDO�GLVWULEXWLRQ�YDOXHV�RI�WKH�$YHUDJH�&RVW��PHDQ��DQG�WKH�6WDQGDUG�GHYLDWLRQ�DUH�FDOFXODWHG���)URP�WKH�QRUPDO�GLVWULEXWLRQ�ZH�NQRZ�WKDW�]� ��([SHFWHG�&RVW�± $YHUDJH�FRVW������6WDQGDUG�'HYLDWLRQ��] ��WKH�QRUPDO�GLVWULEXWLRQ�YDOXH�FRUUHVSRQGLQJ�WR�WKH�FHUWDLQ�H[SHFWHG�FRVW�3UREDELOLW\�RI�DQ\�FRVW�YDOXH� ��� 8QFHUWDLQW\�OHYHO��8/�6R���WR�JHW�WKH�H[SHFWHG�FRVW���8/�LV�DVVXPHG�DQG��WKH�SUREDELOLW\�LV�FDOFXODWHG��WKHQ�]�LV�GHWHUPLQHG�XVLQJ�H[FHO�VWDWLVWLFDO��IXQFWLRQV�7KH�H[SHFWHG�FRVW�LV�FDOFXODWHG�E\�WKH�IRUPXOD�([SHFWHG�FRVW� ��]���6WDQGDUG�'HYLDWLRQ������$YHUDJH�&RVW��
������7RWDO�VFRUH�DQG�ZLQQLQJ�FKDQFH)RU�HYHU\�8/�WKH�H[SHFWHG�FRVW�LV�FDOFXODWHG��WKHQ�WKH�IROORZLQJ�:RUOG�%DQN�IRUPXOD�LV�XVHG�WR�FDOFXODWH�WKH WRWDO�VFRUH�7RWDO�VFRUH� ��0LQLPXP�([SHFWHG�FRVW��([SHFWHG�&RVW���)���([SHFWHG�WRWDO�VFRUH��7:KHUH�7�DQG�)�DUH�WKH�WHFKQLFDO�DQG�ILQDQFLDO�ZHLJKWV�UHVSHFWLYHO\�7KH�FDOFXODWHG�WRWDO�VFRUH�LV�XVHG�WR�SUHGLFW�WKH�H[SHFWHG�ZLQQLQJ�FKDQFH�UHO\LQJ�RQ�WKH�KLVWRULFDO�GDWD��RI�WKH�WRWDO�VFRUH�RI�WKH�FRQVXOWDQWV�ZKR�ZRQ�WKH�ELGV�
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����)(0�,QSXWV�DQG�RXWSXWV������,QSXWV�7KH� LQSXWV�RI�)(0�DUH�GLYLGHG� LQWR� WZR�PDLQ�FDWHJRULHV�� � FRVW� LQSXWV�DQG� WHFKQLFDO�LQSXWV���7KH�FRVW�LQSXWV�LQFOXGH�� 7KH�SUREDELOLW\�GLVWULEXWLRQ�FRUUHVSRQGLQJ�WR�HDFK�FRVW�LWHP7KLV�PD\�EH�GHULYHG�IURP�WKH�KLVWRULFDO�GDWD�RI�WKH�FRQVXOWLQJ�ILUP���,Q�WKH�DEVHQFH�RI�VXFK�GDWD��)(0�XVHU�PD\�XWLOL]H�KLV�H[SHULHQFH�DQG�MXGJPHQW�WR�DVVXPH�WKH�UHTXLUHG�SUREDELOLW\�GLVWULEXWLRQV�� ([SHFWHG�PLQLPXP�SULFH�RI�WKH�FRPSHWLQJ�FRQVXOWDQWV7KLV�GHSHQGV�RQ�WKH�MXGJPHQW�RI�WKH�XVHU���+LVWRULFDO�GDWD�DERXW�WKH��PDQ�PRQWK��UDWH�PD\�EH�XWLOL]HG���,Q�PRVW�FRQVXOWLQJ�DVVLJQPHQWV��WKH�WRWDO�H[SHFWHG��PDQ�PRQWKV��DUH�VWDWHG� LQ� WKH� WHUPV� RI� UHIHUHQFH� �7�2�5��� � 7KH� WUHQG� RI� WKH� �PDQ�PRQWK�� UDWH� LQ� WKH�ORFDO�SUDFWLFH�LV�GHVFULEHG�LQ�&KDSWHU���RI��WKLV�UHVHDUFK�7KH�WHFKQLFDO�LQSXWV�LQFOXGH�� 3UREDELOLW\�GLVWULEXWLRQ�RI�WKH�WHFKQLFDO�VFRUH�IDFWRUV�7KHVH�IDFWRUV�DUH�IUHTXHQWO\�VWDWHG�LQ�WKH�7�2�5��7KH�XVHU�KDV�WR�HQWHU�WKH�SUREDELOLW\�GLVWULEXWLRQ�RI�KLV� VFRUH� LQ�HDFK� IDFWRU�GHSHQGLQJ�RQ�KLV� MXGJPHQW�DQG� WKH�DYDLODEOH�KLVWRULFDO�GDWD�� +LVWRU\�RI�WKH�ZLQQLQJ�WRWDO�VFRUH�7KLV�KLVWRU\�LV�D�WDEOH�LQFOXGLQJ�WKH�WRWDO�VFRUH�YDOXH�DQG�WKH�FXPXODWLYH�IUHTXHQF\�RI�ZLQQLQJ�FRUUHVSRQGLQJ�WR�WKLV�YDOXH���,W�LV�D�IL[HG�FRPSRQHQW�LQ�)(0���$V�LQGLFDWHG�LQ�&KDSWHU����WKH�YDOXHV�LQ�WKH�WDEOH�DUH�GHULYHG�IURP�D�VXUYH\�RI�DERXW�IRUW\�WHQGHUV�IRU�FRQVXOWLQJ�VHUYLFHV�GXULQJ��WKH�ODVW�VL[�\HDUV�������WR�������7RJHWKHU�ZLWK�WKH�FRVW�DQG�WHFKQLFDO LQSXWV��YDOXHV�RI�7�DQG�)�DUH�QHHGHG���7KHVH�YDOXHV�DUH�IUHTXHQWO\�LQGLFDWHG�LQ�WKH�7�2�5���,W�LV�WR�EH�QRWHG�WKDW�)(0�LQSXWV�GHSHQG�PDLQO\�RQ�WKH�UHFRUG�NHHSLQJ�DQG�KLVWRULFDO�GDWD�LQ�DGGLWLRQ�WR�WKH�H[SHULHQFH�RI�WKH�PRGHO�XVHU�������2XWSXW�)(0�PDLQ�RXWSXWV�DUH�WZR�FKDUWV���7KH�ILUVW�LV�WKH�FRVW�GLVWULEXWLRQ�FKDUW�ZKLFK�LQFOXGHV�GLIIHUHQW�8/�YDOXHV�DQG�WKH�FRUUHVSRQGLQJ�H[SHFWHG�FRVW�ZLWK�GLIIHUHQW�SURILW�YDOXHV���������������������������DQG�������� �7KH�VHFRQG� LV� WKH�ZLQQLQJ�FKDQFH�FKDUW�ZKLFK�VKRZV�WKH�ZLQQLQJ�FKDQFH�FRUUHVSRQGLQJ�WR�GLIIHUHQW�FRVW�YDOXHV���6DPSOH�RI�WKH�PRGHO�RXWSXW�FKDUWV�DUH�GHSLFWHG�LQ�)LJXUH�����D�DQG�)LJXUH�����E�
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)LJXUH�����D��&RVW�'LVWULEXWLRQ�&KDUW )LJXUH�����E��%LG�:LQQLQJ�&KDQFH�&KDUW

&RVW�'LVWULEXWLRQ
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��������������������������������� 8QFHUWDLQW\�/HYHO
3ULFH

&RVW ���3URILW ����3URILW ����3URILW ����3URILW ����3URILW

%LG�:LQQLQJ�&KDQFH
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�� ��� ��� ��� ��� ��� ��� ��� ��� ��� ����3URSDELOLW\�WR�:LQ�WKH�%LG
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�����)(0�RSHUDWLRQ)(0�LV�LQWURGXFHG�LQ�WKH�IRUP�RI�06�([FHO�ILOH��:KHQ�WKH�ILOH�LV�RSHQHG��WKH�RSWLRQ�³(QDEOH�0DFURV´�PXVW�EH�FKRVHQ�DQG�WKH�SURWHFWLRQ�OHYHO�PXVW�EH�³ORZ´��LQ�RUGHU�WR�ZRUN�SURSHUO\��7KH�PRGHO�LV�FRPSRVHG�RI�WKH�IROORZLQJ�VKHHWV�
���³)(0´�VKHHW�� � ,W� LV� DQ� LQWURGXFWRU\�VKHHW�ZKLFK�ZHOFRPHV� WKH�XVHU�DQG�GLUHFWV�KLP�WR�WKH�RWKHU�VKHHWV�RI�WKH�PRGHO���7KH�XVHU�FDQ�FKRRVH�DQ\�VKHHW�E\�FOLFNLQJ�WKH�EXWWRQ�RI�WKH�UHTXLUHG�VKHHW���)LJXUH�����GHSLFWV�³)(0´�VKHHW�
���&RVW�LQSXWV�VKHHW�,Q� WKLV� VKHHW�� DV� GHSLFWHG� LQ� )LJXUH� ����� WKH� XVHU� KDV� WR� LQVHUW� WKH� FRVW� LQSXWV�LQFOXGLQJ� WKH� SUREDELOLW\� GLVWULEXWLRQV� RI� HYHU\� FRVW� LWHP�� � ,Q� WKH� URZV�FRUUHVSRQGLQJ� WR� HYHU\� VWDII� PHPEHU�� LW� LV� QHHGHG� WR� LQVHUW� WKH� YDOXHV�FRUUHVSRQGLQJ� WR� WKH�FXPXODWLYH�SUREDELOLW\�RI���������������������DQG����RI� WKH�IROORZLQJ�� %DVLF�VDODU\��IUHTXHQWO\�PRQWKO\�VDODU\��� 6RFLDO�DOORZDQFHV��DV�D�SHUFHQWDJH�RI�WKH�EDVLF�VDODU\��� 'LUHFW�RYHUKHDGV��DV�D�SHUFHQWDJH�RI�WKH�EDVLF�VDODU\��� 'XUDWLRQ� RI� WKH� VWDII� PHPEHU� LQYROYHPHQW� �IUHTXHQWO\� H[SUHVVHG� LQ�PRQWKV��� 7KH�LQSXW�RI�WKH�VWDII�PHPEHU��RU�WKH�OHYHO�RI�LQYROYHPHQW��H[SUHVVHG�DV�D�IUDFWLRQ�������,QSXW�� ���'LVWULEXWLRQV�RI�WKH�VRFLDO�DOORZDQFHV�DQG�WKH�SURMHFW�RYHUKHDGV��FDOFXODWHG�IURP�WKH�ILHOG�VXUYH\�UHVXOWV�LQ�&KDSWHU����DUH�SURSRVHG�DV�JXLGLQJ�YDOXHV�LQ�WKH�PRGHO��7KH�XVHU�FDQ�XVH�WKHVH�YDOXHV�RU�LQVHUW�RWKHU�YDOXHV�KH�WKLQNV�PRUH�DSSURSULDWH��7KH�XVHU�FDQ�HQWHU�XS�WR�WHQ�VWDII�PHPEHUV��,Q�FDVH�WKDW�WKH�VWDII�PHPEHUV�DUH�PRUH�WKDQ�WHQ��LW�LV�UHFRPPHQGHG�WR�LQVHUW�SUREDELOLW\�GLVWULEXWLRQV�RI�WKH�PRVW�VLJQLILFDQW�VWDII�PHPEHUV�DQG�DGG�WKH�VDODULHV�RI�WKH�UHPDLQLQJ�VWDII�DV�D�IL[HG�YDOXH��%HORZ�WKH�VWDII�PHPEHUV��WKH�XVHU�ZLOO�ILQG�WKH��RWKHUV��URZV�ZKHUH�KH�LV�UHTXLUHG�WR�LQVHUW�WKH�SUREDELOLW\�GLVWULEXWLRQ�RI� WKH�H[WHUQDO�FRQVXOWDQWV�� VRLO� WHVW� ODERUDWRULHV�� VXUYH\LQJ�FRQVXOWDQWV�� HWF�� ,Q� WKH� ODVW� URZ� RI� WKH� ³RWKHUV´� SDUW�� LW� LV� UHTXLUHG� WR� LQVHUW� WKH�SUREDELOLW\�GLVWULEXWLRQ�RI�WKH�SULQWLQJ�DQG�SURGXFWLRQ�FRVWV��,Q�WKH�ODVW�WZR�URZV��WKH�
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XVHU� ILQGV� WKH� ³LQGLUHFW´� SDUW� ZKHUH� WKH� SUREDELOLW\� GLVWULEXWLRQ� RI� WKH� JHQHUDO�RYHUKHDGV� �*2+��DQG� WKH� ULVN� IDFWRU�DUH� LQVHUWHG�H[SUHVVHG�DV�D�SHUFHQWDJH�RI� WKH�GLUHFW�FRVW��'LVWULEXWLRQV�RI�*2+�DQG�ULVN�IURP�WKH�ILHOG�VXUYH\�DUH�SURSRVHG�WR�WKH�XVHU�� +H� FDQ� XVH� WKHVH� GLVWULEXWLRQV� RU� LQVHUW� WKH� GLVWULEXWLRQV� KH� WKLQN� WR� EH�DSSURSULDWH��,Q� WKH� WRS� OHIW� SDUW� RI� WKH� VKHHW�� QXPEHU� RI WKH� FDOFXODWLRQ� UHSHWLWLRQV� �Q�� LV� WR� EH�LQVHUWHG���7KHQ�WKH�XVHU�PD\�FOLFN�WKH�EXWWRQ��&DOFXODWH�WKH�&RVW�Q�7LPHV��LQ�RUGHU�WR� UXQ� WKH� FRVW� VLPXODWLRQ�� �7KUHH� RWKHU� EXWWRQV�PD\�EH� � XVHG�� WKH� ³1HZ�3URMHFW´��EXWWRQ�ZKLFK�UHVHWV�WKH�LQSXWV�WR�]HUR�YDOXHV�LQ RUGHU�WR�LQVHUW�QHZ�LQSXWV�IRU��D�QHZ��SURMHFW�� WKH� �%DFN� WR� )(0�� EXWWRQ� ZKLFK� OHDGV� WR� WKH� ILUVW� VKHHW�� � WKH� ³&KDUWV� ´�EXWWRQ�ZKLFK� OHDGV� WR� WKH�RXWSXWV�FKDUWV�� DQG� WKH�³7HFKQLFDO� ,QSXWV´�EXWWRQ�ZKLFK�OHDGV�WR�WKH�WHFKQLFDO�LQSXWV�VKHHW�
�� 7HFKQLFDO�LQSXWV�VKHHWV,Q�WKH�WRS�OHIW�FRUQHU�RI�WKH�VKHHW��DV�GHSLFWHG�LQ�)LJXUH������WKH�XVHU�ZLOO�ILQG�WKH�EXWWRQV��³1HZ�3URMHFW´��³%DFK�WR�)(0���³&KDUWV´��DQG�³&DOFXODWH�WKH�7HFKQLFDO�6FRUH� Q�7LPHV´��7KH� IXQFWLRQV� RI� WKHVH� EXWWRQV� DUH� VLPLODU� WR� WKRVH�RI� VLPLODU�EXWWRQV�LQ�WKH�FRVW�LQSXWV�VKHHW��7KH�³&RVW�,QSXWV´�EXWWRQ�OHDGV�WR�WKH�FRVW�LQSXWV�VKHHW�7KH�XVHU�LV�WR�LQVHUW�QXPEHU�RI�VLPXODWLRQV�LQ�WKH�FHOO�RSSRVLWH�WR�³LQVHUW�QXPEHU�RI�UXQV´��9DOXHV�RI��)��7��SDVVLQJ�VFRUH��WKH�DVVXPHG�PLQLPXP�ELGGLQJ�SULFH�DUH�WR EH�LQVHUWHG�LQ�WKH�FRUUHVSRQGLQJ�FHOOV�DV�ZHOO��,Q�WKH�WHFKQLFDO�LQSXWV�URZV�WKH�SUREDELOLW\� GLVWULEXWLRQ� RI� WKH� YDULRXV� WHFKQLFDO� VFRUH� FRPSRQHQWV� DUH� WR� EH�LQVHUWHG��$IWHU�LQVHUWLQJ�DOO�WKH�UHTXLUHG�LQSXWV��WKH�³&DOFXODWH�7HFKQLFDO�6FRUH�Q�7LPHV´� EXWWRQ LV� FOLFNHG� LQ�RUGHU� WR� UXQ� WKH� VLPXODWLRQ��7KH� DYHUDJH� WHFKQLFDO�VFRUH� YDOXH�ZLOO� DSSHDU� LQ� LWV� FRUUHVSRQGLQJ� FHOO�� �7KH� ³&KDUWV´�EXWWRQ� LV� WKHQ�FOLFNHG�WR�YLHZ�WKH�RXWSXW�FKDUWV�,Q�FDVH�WKDW�QR�LQIRUPDWLRQ�LV�DYDLODEOH�DERXW�WKH�WHFKQLFDO�HYDOXDWLRQ�HOHPHQWV��WKH�XVHU�PD\� LQVHUW� WKH� DVVXPHG� WHFKQLFDO� VFRUH� LQ� LWV� FRUUHVSRQGLQJ�FHOO��7KLV�DVVXPHG�YDOXH�ZLOO�EH�XVHG�LQ�WKH�WRWDO�VFRUH�FDOFXODWLRQV��,W�LV�REYLRXV�WKDW�LI�WKH�WHFKQLFDO� VFRUH� LV� DVVXPHG� WKHUH� LV� QR�QHHG� WR� UXQ� WKH� VLPXODWLRQ� IRU� WHFKQLFDO�VFRUH�FDOFXODWLRQ����
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1R��RI�5XQV ���0LQ�&RVW ����������0D[�&RVW ����������$YHUDJH�&RVW ���������� � ���� ��� ���� �%DVLF�6DODU\ ��� ��� ���� ���� ����6RFLDO�&KDUJHV ���� ��� ���� ���� ����'LUHFW�2YHUKHDGV ���� ��� ���� ���� ���'XUDWLRQ �� �� �� �� ��,QSXW ��� ���� ��� ���� ���%DVLF�6DODU\ ��� ��� ��� ��� ���6RFLDO�&KDUJHV ���� ��� ���� ���� ����'LUHFW�2YHUKHDGV ���� ��� ���� ���� ���'XUDWLRQ �� �� �� �� ��,QSXW � � � � �%DVLF�6DODU\6RFLDO�&KDUJHV ���� ��� ���� ���� ����'LUHFW�2YHUKHDGV ���� ��� ���� ���� ���'XUDWLRQ,QSXW%DVLF�6DODU\6RFLDO�&KDUJHV ���� ��� ���� ���� ����'LUHFW�2YHUKHDGV ���� ��� ���� ���� ���'XUDWLRQ,QSXW%DVLF�6DODU\6RFLDO�&KDUJHV ���� ��� ���� ���� ����'LUHFW�2YHUKHDGV ���� ��� ���� ���� ���'XUDWLRQ,QSXW%DVLF�6DODU\6RFLDO�&KDUJHV ���� ��� ���� ���� ����'LUHFW�2YHUKHDGV ���� ��� ���� ���� ���'XUDWLRQ,QSXW%DVLF�6DODU\6RFLDO�&KDUJHV ���� ��� ���� ���� ����'LUHFW�2YHUKHDGV ���� ��� ���� ���� ���'XUDWLRQ,QSXW%DVLF�6DODU\6RFLDO�&KDUJHV ���� ��� ���� ���� ����'LUHFW�2YHUKHDGV ���� ��� ���� ���� ���'XUDWLRQ,QSXW%DVLF�6DODU\6RFLDO�&KDUJHV ���� ��� ���� ���� ����'LUHFW�2YHUKHDGV ���� ��� ���� ���� ���'XUDWLRQ,QSXW%DVLF�6DODU\6RFLDO�&KDUJHV ���� ��� ���� ���� ����'LUHFW�2YHUKHDGV ���� ��� ���� ���� ���'XUDWLRQ,QSXW ��� ��� ��� ��� ����
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,QVHUW�QXPEHU�RI�UXQV��Q� ���,QVHUW�)LQDQFLDO�:HLJKW ��,QVHUW�7HFKQLFDO�:HLJKW ��,QVHUW�3DVVLQJ�6FRUH �� &DOFXODWHG�0LQ�6FRUH ���������$VVXPHG�0LQ�3ULFH ����� &DOFXODWHG�0LQ�&RVW ���������$VVXPHG�7HFKQLFDO�6FRUH �� $YHUDJH�7HFKQLFDO�6FRUH ���������
&ULWHULD 6XE�&ULWHULD :HLJKW � ���� ��� ���� �*HQHUDO �� � � � � �6SHFLILF �� �� �� ���� �� ����$ �� �� �� �� �� ��%&$ �� �� �� �� �� ��%&$%& ���
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����+LVWRU\�VKHHW�7KH� IUHTXHQFLHV� RI� ZLQQLQJ� WRWDO� VFRUHV�� GHULYHG� IURP� WKH� SURMHFWV� VXUYH\�SUHYLRXVO\� PHQWLRQHG� LQ� &KDSWHU� ��� LV� LQFOXGHG� LQ� WKLV� VKHHW�� ,W� LV� D� IL[HG�FRPSRQHQW�LQ�)(0��7KH�VKHHW�LV�SURWHFWHG�DQG�WKH�XVHU�FDQQRW�FKDQJH�WKH�YDOXHV�LQ�LW����&KDUWV�VKHHW,W�LQFOXGHV�WKH�RXWSXW�FKDUWV�DV�GHSLFWHG�LQ�WKH�SUHYLRXVO\��H[SODLQHG�)LJXUH��������+HOS�VKHHWV7ZR� VXSSOHPHQWDU\� VKHHWV�� RQH� LV� LQFOXGLQJ�$UDELF� VXPPDU\� DERXW� )(0� DQG��WKH�2WKHU��LV�LQFOXGLQJ�WKH�0RGHO�6FKHPH�'LDJUDP�SUHVHQWHG�LQ�)LJXUH�����)XOO�GHVFULSWLRQ�RI�)(0�RSHUDWLRQ�LV�GHPRQVWUDWHG�RQ�D�UHDO�VDPSOH�SURMHFW�LQ�$QQH[�(�
����)(0�OLPLWDWLRQV�,W� LV� REYLRXV� WKDW� )(0 LV� OLPLWHG� WR� WKH� FRQVXOWLQJ� WHQGHUV� FRQGXFWHG� LQ� *D]D� 6WULS�DFFRUGLQJ�WR�WKH�:RUOG�%DQN�JXLGHOLQHV�IRU�WZR�HQYHORS�FRQVXOWLQJ�WHQGHUV��7KH�PRGHO�GHSHQGV��WR�D�JUHDW�H[WHQW��RQ�WKH�H[SHULHQFH�RI�WKH�PRGHO�XVHU��7KH�XVHU�KDV�WR�SUHGLFW�KLV�H[SHFWHG�WHFKQLFDO�VFRUH�HOHPHQWV��$OVR��KH�QHHGV�WR�SUHGLFW�WKH�PLQLPXP�FRVW�WKDW�WKH� ORZHVW� ELGGHU�ZLOO� JLYH��2Q� WKH� RWKHU� KDQG�� )(0�GRVH� QRW� FRQVLGHU� WKH� WHFKQLFDO�VFRUHV�DQG�WKH�SULFHV�RI� WKH�FRPSHWLQJ�FRQVXOWDQWV��H[FHSW�WKH�ORZHVW�ELGGHU�SULFH���VR�WKH�ELGGHU�FDQ�QRW�FRPSDUH�KLV�WRWDO�VFRUH�ZLWK�WKH�RWKHUV�WRWDO�VFRUHV��2I�FRXUVH��WKHVH�OLPLWDWLRQV�PD\�EH�WDFNOHG�LQ�IXUWKHU�VWXGLHV�����)(0�HYDOXDWLRQ*HWWLQJ� IHHGEDFN� IURP� WKH� SURVSHFWLYH� XVHUV� LV� DQ� LQWHJUDO� SDUW� � RI� WKH� GHYHORSPHQW�SURFHVV� RI� DQ\� V\VWHP��7R� JHW� WKLV� IHHGEDFN�� ILYH� ORFDO� FRQVXOWLQJ� ILUPV�� WKDW�PD\�EH�FRQVLGHUHG�DV� WKH� WRS�FRQVXOWLQJ�ILUPV� LQ�*D]D�6WULS�� �DUH�DVNHG� WR�HYDOXDWH�)(0��)RU�WKLV� SXUSRVH�� DQ� HYDOXDWLRQ� � TXHVWLRQQDLUH� LV� ILOOHG� E\� WKH� FRQVXOWDQWV� DIWHU� WU\LQJ� WKH�PRGHO�LQ�RQH�RU�PRUH�RI�WKHLU�SURMHFWV��7KH�HYDOXDWLRQ�TXHVWLRQQDLUH�LV�LQ�$UDELF�DQG��LW�LQFOXGHV�WKH�IROORZLQJ�IRXU�WRSLFV��� 'DWD�HQWHULQJ�DQG�PRGHO�WHFKQLTXHV��� 0DLQ�DGYDQWDJHV�RI�WKH�PRGHO�� 'LIILFXOWLHV�IDFHG�LQ�XVLQJ�WKH�PRGHO��� 6XJJHVWLRQV�IRU�PRGHO�LPSURYHPHQW�
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�7KH� HYDOXDWLRQ� TXHVWLRQQDLUH� � IRUP� DQG� LWV� WUDQVODWLRQ� LQWR� (QJOLVK� DUH� DWWDFKHG� LQ�$QQH[�&�DQG�$QQH[�'��UHVSHFWLYHO\��'DWD�HQWHULQJ�DQG�PRGHO�WHFKQLTXHV�7KH�HYDOXDWLQJ�FRQVXOWDQW�LV�DVNHG�WR�VWDWH�KLV�RSLQLRQ��RQ�D�ILYH�OHYHO�VFDOH��UHJDUGLQJ�WZHOYH�VWDWHPHQWV�UHODWHG�WR��WKH�HDVH�RI�XVLQJ�WKH�PRGHO�DQG�WKH�EHQHILWV�DQG�VXLWDELOLW\�RI�LWV�RXWSXWV��7DEOH�����LQGLFDWHV�WKH�UHVSRQVHV�RI�WKH�FRQVXOWDQWV�RQ�WKLV�WRSLF�DQG�WKH�DYHUDJH�RI�WKHVH�UHVSRQVHV�PHDVXUHG�RQ�D�QRPLQDO�VFDOH�RI���WR����ZKHUH���FRUUHVSRQGV�WR�³'R�QRW�DJUHH´�DQG���FRUUHVSRQGV�WR�³9HU\�PXFK�DJUHH´�7DEOH������&RQVXOWDQWV�UHVSRQVHV�UHJDUGLQJ�PRGHO�WHFKQLTXHV�DQG�GDWD�HQWHULQJ�
1� 'DWD�DQG�7HFKQLTXHV

9HU\�
0XFK

�
$JUHH $JUHH ,QWHUP
HGLDWH

O\�
$JUHH :HDN
O\�$J

UHH
'R�1R

W�$JUH
H

$YHUDJH
� ,Q� JHQHUDO�� WKH�ZD\�RI� � GDWD� HQWHULQJ� LQ�WKH�PRGHO�LV�VXLWDEOH�� ��� ��� � � ��� ���
� 7KH� ZD\� RI� HQWHULQJ� FRVW� GDWD� LV�VXLWDEOH�� ��� ��� � ��� � ���
� 7KH� ZD\� RI� HQWHULQJ� WHFKQLFDO� GDWD� LV�VXLWDEOH� ��� ��� ��� ��� � ���
� ,W�LV�HDV\�WR�JHW�WKH�UHTXLUHG�FRVW�GDWD� ��� ��� ��� � � ���
� ,W� LV� HDV\� WR� JHW� WKH� UHTXLUHG� WHFKQLFDO�GDWD� ��� ��� ��� � � �
� ,Q�JHQHUDO��WKH�PRGHO�RXWSXWV�DUH�XVHIXO��� ��� ��� ��� � � ���
� ³&RVW� 'LVWULEXWLRQ� &KDUW´� LV� HDV\� WR�XQGHUVWDQG� ��� ��� ��� � � ���
� ³:LQQLQJ� &KDQFH� &KDUW´� LV� HDV\� WR�XQGHUVWDQG� � ��� ��� � � ���
� ³&RVW�'LVWULEXWLRQ�&KDUW´�LV�XVHIXO� ��� � ��� � � ����� ³:LQQLQJ�&KDQFH�&KDUW´�LV�XVHIXO� � ��� ��� � � ���
�� )(0� LV� D� XVHU� IULHQGO\� SURJUDP� DQG� LW�GRHV�QRW�QHHG�PXFK�WUDLQLQJ ��� ��� � � ��� ���
�� )(0�LV�VXLWDEOH�IRU�XVLQJ�LQ�*D]D�6WULS � ��� ��� � � ���
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,W� LV� QRWHG� WKDW� WKH� DYHUDJH� RI� WKH� UHVSRQVHV� UDQJH� EHWZHHQ� ���� DQG� �� �LQWHUPHGLDWHO\�DJUHH�WR�DJUHH���7KLV�PHDQV�WKDW��DOPRVW�DOO�WKH�HYDOXDWLQJ�FRQVXOWDQWV�DJUHH�WKDW�)(0�LV�VXLWDEOH�IRU�XVLQJ�LQ�*D]D�6WULS��7KH\�WKLQN�WKDW�LQ�JHQHUDO��WKH�ZD\�RI�GDWD�HQWHULQJ�LV�VXLWDEOH�� 7KH� VDPH� LV� WUXH� IRU� HQWHULQJ� WKH� FRVW� DQG� WHFKQLFDO� LQSXWV�� 7KH� FRQVXOWDQWV�WKLQN�WKDW�LW�LV�HDV\�WR�JHW�WKH�FRVW�DQG�WHFKQLFDO�GDWD�UHTXLUHG�IRU�WKH�PRGHO��$OPRVW�DOO�RI�WKHP�DJUHH�LQWHUPHGLDWHO\�DJUHH�WKDW�WKH�RXWSXW�FKDUWV�DUH�HDV\�WR�XQGHUVWDQG�DQG�DUH�XVHIXO� IRU� � WKH� GHFLVLRQ� PDNHU� LQ� IHHV� HVWLPDWLQJ�� $OO� WKH� FRQVXOWDQWV� UHTXHVWHG� D�GHPRQVWUDWLRQ� RQ� WKH�PRGHO� EHIRUH� WU\LQJ� LW�� 7KH\� WKLQN� WKDW� )(0� LV� D� XVHU� IULHQGO\�PRGHO�EXW�LW�QHHGV�DW�OHDVW�RQH�WUDLQLQJ�VHVVLRQ�
0DLQ�$GYDQWDJHV�RI�)(07KH�IROORZLQJ�DUH�WKH�PDLQ�DGYDQWDJHV�RI�)(0�DV�VWDWHG�E\�WKH�HYDOXDWLQJ�FRQVXOWDQWV�x )(0�LV�D�XQLTXH�GHFLVLRQ�PDNLQJ�WRRO�IRU�IHHV�HVWLPDWLQJ��,W�PD\�OHDG�WR�VRPH��LPSURYHPHQW��LQ�WKH�ORFDO�HQJLQHHULQJ�FRQVXOWLQJ�SUDFWLFH�x )(0�JLYHV�D�JRRG�SHUVSHFWLYH�IRU��WKH�IHHV�HVWLPDWLQJ�SURFHVV�DQG��WKH�H[SHFWHG�ELG�HYDOXDWLRQ�UHVXOWV�x )(0� GRHVQ¶W� QHHG� KLJK� FRPSXWHU� VNLOOV�� 3HUVRQV� ZKR� DUH� IDPLOLDU� ZLWK� 06�([FHO�ZLOO�EH�DEOH�WR�GHDO�ZLWK�LW�HDVLO\��x )(0�LV�D�WLPH�VDYLQJ�WRRO�LQ�IHHV�HVWLPDWLQJ�x )(0�PD\�EH�XVHG�DV�D�FRVW�UHFRUG�NHHSLQJ�WRRO�
'LIILFXOWLHV�IDFHG�LQ�XVLQJ�)(07KH� HYDOXDWLQJ� FRQVXOWDQWV� VKRZ� GLIIHUHQW� RSLQLRQV� UHJDUGLQJ� WKH� GLIILFXOWLHV� IDFHG� LQ�XVLQJ� )(0�� 2QH� FRQVXOWDQW� WKLQNV� WKDW� WKHUH� DUH� QR� GLIILFXOWLHV�� ZKLOVW� DQRWKHU�FRQVXOWDQW�WKLQNV�WKDW�LW�LV�YHU\�GLIILFXOW�WR�XVH�)(0��PDLQO\�EHFDXVH�LW�UHTXLUHV��IHHGLQJ�VHYHUDO� W\SHV� RI� GDWD� LQWR� GLIIHUHQW� VKHHWV�� 7KH� UHPDLQLQJ� FRQVXOWDQWV� VWDWH� WKDW� WKH�GLIILFXOWLHV� DUH� RYHUFRPH� E\� WKH� GHPRQVWUDWLRQ� VHVVLRQ� KHOG� E\� UHVHDUFKHU� XSRQ� WKHLU�UHTXHVW�
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6XJJHVWLRQV�IRU��)(0�LPSURYHPHQW7KH� HYDOXDWLQJ� FRQVXOWDQWV� VXJJHVW� VRPH� LPSURYHPHQWV� WKDW� PDNH� )(0� PRUH�LQWHUDFWLYH�� 7KHVH� VXJJHVWLRQV� DUH� FRQVLGHUHG� DQG� WKH�PRGHO� LV� DPHQGHG� DFFRUGLQJO\��2WKHU��VXJJHVWLRQ��UHODWHG�WR�WKH�FRQFHSW�RI�WKH�PRGHO�DQG�LWV�RXWSXW�DUH�x &RQVLGHULQJ� WKH� H[SHFWHG� � SULFHV� DQG� WHFKQLFDO� VFRUHV� RI� WKH� FRPSHWLQJ�FRQVXOWDQWV�LQ�RUGHU�WR�LGHQWLI\�WKH�ELG�ZLQQLQJ�FKDQFH�x 3URYLGLQJ�D�'(02�YHUVLRQ�WR�WUDLQ�WKH�XVHU�EHIRUH�XWLOL]LQJ�WKH�PRGHO�x &KDQJLQJ� WKH� GDWD HQWHULQJ� WHFKQLTXHV� E\� UHO\LQJ� RQ� D� FRPSXWHUL]HG� GDWDEDVH�DQG�PLQLPL]LQJ�WKH�PDQXDO�GDWD�HQWHULQJ�x $GGLQJ�WKH�SRVVLELOLW\�RI�UHSRUWV�SURGXFWLRQ�LQ�D�WDEXODU�IRUP�LQ�DGGLWLRQ�WR�WKH��DYDLODEOH�RXWSXW�FKDUWV�
7KH�UHVHDUFKHU�WKLQNV�WKDW�WKHVH�VXJJHVWLRQV�DUH�YDOXDEOH�DQG�WKH\�ZRUWK�FRQVLGHULQJ�LQ�IXUWKHU�UHVHDUFKHV�
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&KDSWHU��&RQFOXVLRQV�DQG�5HFRPPHQGDWLRQV����,QWURGXFWLRQ�7KLV�UHVHDUFK�LV�FRQGXFWHG�LQ�RUGHU�WR�IRUP��D�FRQFHSWXDO�PRGHO�WKDW�LV�VXLWDEOH�IRU�WKH�GHVLJQ�PDQDJHPHQW� � LQ�*D]D�6WULS�DQG�WR�GHYHORS� �D�FRPSXWHU�EDVHG�GHFLVLRQ�PDNLQJ�WRRO� WR� KHOS� ORFDO� FRQVXOWDQWV� HVWLPDWH� WKHLU� IHHV� UDWLRQDOO\�� 7KH� UHVHDUFKHU� UHOLHG� RQ�OLWHUDWXUH�UHYLHZ��ILHOG�VXUYH\�DQG�KLV�H[SHULHQFH�WR�DFKLHYH�WKH�JRDOV�RI�WKH�UHVHDUFK���,Q�WKH� SURFHVV� RI� ILHOG� VXUYH\� DQG� WKH� VRIWZDUH� GHYHORSPHQW� DQG� HYDOXDWLRQ�� VRPH�FRQFOXVLRQV� DQG� JHQHUDO� UHFRPPHQGDWLRQV� HPHUJH�� 7KLV� FKDSWHU� DOVR� LQFOXGHV��UHFRPPHQGDWLRQV�IRU�IXUWKHU��VWXGLHV�
����&RQFOXVLRQV�x 'HVLJQ�PDQDJHPHQW� LV�DQ�HVVHQWLDO�IDFWRU�LQ�WKH�VXFFHVV�RI�WKH�FRQVWUXFWLRQ�LQGXVWU\�� � $� VXFFHVVIXO� GHVLJQ� SURFHVV� OHDGV� WR� KLJK� TXDOLW\� FRQVWUXFWLRQ�SURMHFWV�ZLWK�PLQRU�ZDVWHV� LQ�ERWK� WLPH�DQG� FRVW��7KH� H[LVWHQFH�RI� D� VROLG�FRQFHSWXDO� IRXQGDWLRQ� RI� WKH�GHVLJQ�SURFHVV� FRQWULEXWHV� D� ORW� LQ� WKH�GHVLJQ�PDQDJHPHQW� LPSURYHPHQW�� 7KH� SURSRVHG� GHVLJQ� PRGHO� LQ� WKLV� UHVHDUFK� LV�VXSSRVHG�WR�HPSKDVL]H�WKLV��FRQFHSWXDO�IRXQGDWLRQ�LQ�WKH�ORFDO�SUDFWLFH��%\�DGRSWLQJ�WKLV�PRGHO��WKH�GHVLJQ�PDQDJHPHQW�LV�DQWLFLSDWHG�WR�EH�LPSURYHG�x /RFDO� FRQVXOWDQWV� KDYH� D� JRRG� WKHRUHWLFDO� SHUFHSWLRQ� RI� WKH� GHVLJQ� SURFHVV�EXW�PRUH� HIIRUWV� DUH� QHHGHG� WR� DSSO\� WKLV� WKHRUHWLFDO� EDFNJURXQG� LQ� D�ZD\�WKDW� OHDG� WR� WKH� LPSURYHPHQW� RI� ORFDO� SUDFWLFHV� LQ� GHVLJQ� PDQDJHPHQW���7UDLQLQJ� RI� WKH� GHVLJQ� VWDII� LQ� ERWK� PDQDJHULDO� DQG� WHFKQLFDO� ILHOGV� ZLOO�FRQWULEXWH�WR�VXFK�LPSURYHPHQW�� &R�RUGLQDWLRQ� LV�D�NH\ZRUG� LQ� WKH�GHVLJQ�PDQDJHPHQW�� �7KH�PRVW�FRPPRQ�GHIHFWV�LQ�WKH�FRQVWUXFWLRQ�LQGXVWU\��DUH�FDXVHG�E\�GHVLJQ�HUURUV��/DFN�RI�FR�RUGLQDWLRQ� DPRQJ� GHVLJQ� GHSDUWPHQWV� DQG� EHWZHHQ� WKH� FRQVXOWDQW� DQG� WKH�FOLHQW�DUH�WKH�PDMRU�FDXVHV�RI�GHVLJQ�GHIHFWV��3HULRGLF�PHHWLQJV�RI�WKH�GHVLJQ�WHDP� GXULQJ� WKH� GHVLJQ� SURFHVV� LV� D� YHU\� HIIHFWLYH� WRRO� RI� FR�RUGLQDWLRQ�DPRQJ� WKH� GLIIHUHQW� GHVLJQ� GHSDUWPHQWV�� $OVR�� IUHTXHQW� FRQWDFWV� ZLWK� WKH�FOLHQW�DQG�WKH�FOLHQW¶V�DFWLYH�LQYROYHPHQW�LQ�WKH�GHVLJQ�SURFHVV�ZLOO OHDG�WR�D�VXFFHVVIXO�GHVLJQ�SURFHVV�ZLWK�PLQLPXP�GHIHFWV�
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� &RVW� PRQLWRULQJ� DQG� UHFRUG� NHHSLQJ� LV� RQH� RI� WKH� SRZHUIXO� WRROV� RI� FRVW�PDQDJHPHQW�� � 7KH� FRQVXOWDQWV� KDYH� WR�PRQLWRU�� UHFRUG� WKH� FRVWV� RI� GHVLJQ�SURFHVV�� DQG� FRPSDUH� WKH� DFWXDO� FRVWV�ZLWK� WKH� HVWLPDWHG� FRVWV� LQ� RUGHU� WR�FRQWURO� WKH� GHVLJQ� H[SHQVHV�� � 5HJXODU� FRVW� UHFRUG� NHHSLQJ� OHDGV� WR�HVWDEOLVKLQJ�D�GDWDEDVH�ZKLFK�LV�XVHIXO�LQ��SUHGLFWLQJ�WKH�FRVW�RI�QHZ�SURMHFWV�ZLWK� D� UHDVRQDEOH� DFFXUDF\�� ,Q� WKLV� FRQWH[W�� LW� LV� QRWHG� WKDW� WKH� ORFDO�FRQVXOWDQWV�JHQHUDOO\�GR�QRW�KDYH�VXFK�GDWDEDVH��
� 8QFHUWDLQW\� LV� D� GRPLQDQW� IDFWRU� LQ� FRVW� HVWLPDWLQJ�� � ,Q� WKH� GHVLJQ� IHHV�HVWLPDWLQJ�� WKLV� EHFRPHV� FOHDUHU� GXH� WR� WKH� HYHU� FKDQJLQJ� IDFWRUV� WKDW�FRQWULEXWH� WR� WKH� GHVLJQ� FRVWV�� � 7KH� OHYHO� RI� HIIRUW� DQG� WLPH� UHTXLUHG� WR�SHUIRUP� GHVLJQ� DVVLJQPHQWV� DUH� GLIILFXOW� WR� SUHGLFW�� �+DYLQJ� D� IDFLOLW\� WKDW�KHOSV� WKH� FRQVXOWDQWV� UDWLRQDOO\� SUHGLFW� WKH� XQFHUWDLQW\� DQG� ULVNV� UHODWHG� WR�WKHLU� IHHV� HVWLPDWLQJ� LV� QHFHVVDU\�� )(0� LV� VXSSRVHG� WR� KHOS� WKH� ORFDO�FRQVXOWDQWV�KDQGOH�XQFHUWDLQWLHV�LQ�WKHLU�IHHV�HVWLPDWLQJ��,W�DOVR�FDQ�GHDO�ZLWK�GHWHUPLQLVWLF�GDWD�
� 7KH�GHYHORSHG�)HHV�(VWLPDWLQJ�0RGHO��)(0��KDV�LPSOHPHQWHG�WKH�SRZHUIXO�WHFKQLTXH�RI��0RQWH�&DUOR�VLPXODWLRQ�XWLOL]LQJ�WKH�FRPPRQO\�XVHG�06�([FHO�VRIWZDUH�� �7KLV�PD\�EH�FRQVLGHUHG�D�FRQWULEXWLRQ� WRZDUGV� VLPSOLI\LQJ�VXFK�WHFKQLTXH� DQG� PDNLQJ� LW� HDVLO\� DYDLODEOH� WR� D� ZLGHU� UDQJH� RI� ORFDO�FRQVXOWDQWV�
� )RU� FRVW� HVWLPDWLQJ�� WKH� HVWLPDWRU� QHHGV�� EHVLGH� KLV� H[SHULHQFH�� D� FOHDU�ELGGLQJ� VWUDWHJ\�� ,Q� GHVLJQ� IHHV� HVWLPDWLQJ�� FRQVXOWDQWV� KDYH� WR� DGRSW� D�ELGGLQJ� VWUDWHJ\�� ZKHWKHU� WR� DLP� IRU� ORZHU� IHHV� RU� WR� DLP� DW� JHWWLQJ� KLJK�WHFKQLFDO� VFRUHV�� DQG� DFFRUGLQJO\� FRVW� HVWLPDWHV� DUH� SUHSDUHG�� )(0� LV�GHVLJQHG�WR�XWLOL]H�WKH�HVWLPDWRU¶V�H[SHULHQFH�WR�HQWHU�WKH�UHTXLUHG�GDWD��7KHQ�E\� XVLQJ�)(0¶V� RXWSXWV� � WKH� XVHU� FDQ� FKRRVH��ZLWK� D� UHDVRQDEOH� DFFXUDF\��WKH�FRVW�WKDW��FRPSOLHV�ZLWK�KLV�VWUDWHJ\��
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����*HQHUDO�5HFRPPHQGDWLRQV�� 6XFFHVVIXO� GHVLJQ� PXVW� EH� WKH� WDUJHW� RI� DOO� SDUWLHV� LQYROYHG� LQ� WKH�FRQVWUXFWLRQ� LQGXVWU\�� �$OO� HIIRUWV� VKRXOG�EH�H[HUWHG�E\� WKH�FRQVXOWDQWV�� WKH�FOLHQWV�DQG�RWKHU�FRQVWUXFWLRQ�VWDNHKROGHUV�WR�PLQLPL]H�WKH�GHVLJQ�GHIHFWV�� &OLHQWV�VKRXOG�EH�SURDFWLYH��$�FOHDU�LGHQWLILFDWLRQ�RI�WKH�FRQVWUXFWLRQ�SURMHFW�UHTXLUHPHQWV�LV�HVVHQWLDO�EHIRUH�WKH�VWDUW�RI�WKH�GHVLJQ��&DUH�VKRXOG�EH�WDNHQ�WR�NHHS�FKDQJHV�LQ�WKH�VFRSH�RI�ZRUN��DV�PLQLPXP�DV�SRVVLEOH�� 7KH� FRQVXOWDQWV� KDYH� WR� DOORFDWH� DOO� WKH� UHTXLUHG� UHVRXUFHV�� FR�RUGLQDWH� WKH�GHVLJQ�DFWLYLWLHV�DQG�NHHS�FORVH�FRRUGLQDWLRQ�ZLWK� WKH�FOLHQW� WKURXJKRXW� WKH�GHVLJQ�SURFHVV�� 'HVLJQ� WHDP� PHHWLQJV� VKRXOG� EH� JLYHQ� WKH� UHTXLUHG� DWWHQWLRQ�� 7KHVH�PHHWLQJV� VKRXOG�EH�ZHOO�SUHSDUHG�DQG�XWLOL]HG�HIIHFWLYHO\�DQG�HIILFLHQWO\� LQ�WKH�GHVLJQ�FRRUGLQDWLRQ�DQG�PDQDJHPHQW�� 7KH� FRQVXOWDQWV� VKRXOG� DGRSW� D� FOHDU� DQG� V\VWHPDWLF� UHFRUG� NHHSLQJ�SURFHGXUH� RI� WKH� GHVLJQ�SURFHVV� H[SHQVHV�� �7KH�XVH�RI� � FRPPRQ�FRPSXWHU�VRIWZDUH�VXFK�DV�06�([FHO�DQG�06�$FFHVV�LV�UHFRPPHQGHG�� &RQVXOWDQWV� KDYH� WR� DFFRXQW� IRU� DOO� PDMRU� FRVW� FRPSRQHQWV� ZKHQ� WKH\�FDOFXODWH� WKHLU� IHHV�� � $� UHDVRQDEOH� DPRXQW� RI� SURILW� LV� WR� EH� FRQVLGHUHG���8QGHUHVWLPDWHG�IHHV�PD\�UHVXOW� LQ� ORVVHV� WR�WKH�FRQVXOWDQW�DQG�HYHQWXDOO\�LW�PD\� OHDG� WR� WKH� FROODSVH� RI� WKH� FRQVXOWLQJ� ILUP�� 2Q� WKH� RWKHU� KDQG���RYHUHVWLPDWLRQ�PD\�NHHS�WKH�FRQVXOWDQW�ZLWK�QR�ZRUN�LQ�KDQG�DQG�HYHQWXDOO\�WKH�FROODSVH�RI�WKH�ILUP��DV�ZHOO�� ,W� LV� UHFRPPHQGHG� WR� FRQGXFW� WUDLQLQJ� FRXUVHV� LQ� WKH� GHVLJQ�PDQDJHPHQW��SULFLQJ�RI� WKH�GHVLJQ�SURFHVV�DQG�FRPSXWHU�DSSOLFDWLRQV� LQ� IHHV�HVWLPDWLQJ��7KH�$VVRFLDWLRQ�RI�(QJLQHHUV�LV�LQYLWHG�WR�DUUDQJH�IRU�VXFK�WUDLQLQJ�FRXUVHV�LQ�FRRUGLQDWLRQ�ZLWK�JRYHUQPHQWDO�DQG��DFDGHPLF�LQVWLWXWLRQV�� &RQVXOWDQWV��DUH�DGYLVHG�WR�KDYH��D�VRIWZDUH�SDFNDJH�WR�EH�XVHG�LQ�HVWLPDWLQJ�WKHLU�IHHV���7KH�XVH�RI�FRPSXWHU�SDFNDJHV�LV�VXSSRVHG�WR�VDYH�WLPH��PLQLPL]H�HUURUV�DQG�WKH�FKDQFH�RI�ZLQQLQJ�WKH�WHQGHU�LV�KRSHG�WR�EH�EHWWHU�� 3URIHVVLRQDO�DVVRFLDWLRQV��VXFK�DV�WKH�$VVRFLDWLRQ�RI�(QJLQHHUV�VKRXOG�DGRSW�D�SROLF\�WKDW�XUJH�ORFDO�FRQVXOWDQWV�DELGH�WR�WKH�PLQLPXP�IHHV�VWLSXODWHG�E\�WKH� $VVRFLDWLRQ�� ,Q� WKLV� FRQWH[W�� LW� LV� UHFRPPHQGHG� WKDW� WKH� $VVRFLDWLRQ�
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(QJLQHHUV�HQGRUVHV�DOO�WKH�GHVLJQ�FRQVXOWLQJ�FRQWUDFWV�DQG�WDNH�WKH�QHFHVVDU\�PHDVXUHV� WR� JXDUDQWHH� WKH� FRPSOLDQFH� RI� WKH� FRQVXOWLQJ� IHHV� ZLWK� WKH�$VVRFLDWLRQ�UDWHV�
����5HFRPPHQGDWLRQV�IRU�IXUWKHU�VWXGLHV�x 7KH� GHVLJQ� PDQDJHPHQW� SURFHVV� LQWURGXFHG� LQ� WKLV� UHVHDUFK� DGRSWV� WKH�WUDGLWLRQDO� PDQDJHPHQW� WHFKQLTXHV� DQG� SURMHFW� PDQDJHPHQW� FRQFHSWV���&RQWHPSRUDU\� PDQDJHPHQW� DSSURDFKHV� KDYH� EHHQ� DSSOLHG� WR� WKH� GHVLJQ�PDQDJHPHQW� LQ�RWKHU�GHYHORSHG�FRXQWULHV��7KHVH�DSSURDFKHV� LQFOXGH�� � OHDQ�PDQDJHPHQW�� WKH� ODVW� SODQQHU� FRQFHSW�� FRQFXUUHQW� HQJLQHHULQJ� DQG� GH�SODQ�WHFKQLTXH� 5HVHDUFKHUV�DUH�LQYLWHG�WR�LQYHVWLJDWH�WKHVH�QHZ�DSSURDFKHV�DQG�WR�H[DPLQH�WKHLU�VXLWDELOLW\�WR�WKH�ORFDO�SUDFWLFH�� )(0�LV�GHVLJQHG�WR�KDQGOH�XQFHUWDLQWLHV�DQG�LW�LV�WDLORUHG�IRU�WKH�WZR�HQYHORS�HYDOXDWLRQ� SURFHGXUH�� 5HVHDUFKHUV� DUH� LQYLWHG� WR� GHYHORS� )(0� LQ� RUGHU� WR�GHDO�ZLWK�RWKHU�ELG�HYDOXDWLRQ�SURFHGXUHV�� )(0�LV�DQ�RYHUDOO�IHHV�HVWLPDWLQJ�WRRO�WKDW�GHDOV�ZLWK�DOO�W\SHV�RI�FRQVXOWLQJ�VHUYLFHV��5HVHDUFKHUV� DUH� HQFRXUDJHG� WR�GHYHORS�GLIIHUHQW�YHUVLRQV�RI�)(0�WR�GHDO�ZLWK�GLIIHUHQW�VSHFLILF�W\SHV�RI�FRQVXOWLQJ�VHUYLFHV�VXFK�DV��EXLOGLQJ�GHVLJQ��URDG�ZRUNV�GHVLJQ��ZDWHU�DQG�ZDVWHZDWHU�ZRUNV�GHVLJQ��HWF��� 5HVHDUFKHUV�DUH�DOVR�LQYLWHG�WR�LPSURYH�)(0�WR�KDQGOH�WKH�IROORZLQJ�LVVXHV�R 0DNLQJ� PRUH� FRPSUHKHQVLYH� GDWDEDVH� IRU� GLIIHUHQW� GHVLJQ� FRVW�FRPSRQHQWV�DQG�FUHDWLQJ�D�G\QDPLF�OLQN�WR�)(0�ZLWK�WKLV�GDWDEDVH�R &RQVLGHULQJ� WKH� H[SHFWHG� WHFKQLFDO� VFRUHV� RI� WKH� FRPSHWLQJ�FRQVXOWDQWV�LQ�SUHGLFWLQJ�WKH�ELG�ZLQQLQJ�FKDQFH��R ([WHQGLQJ�WKH�XVH�RI�)(0�WR�GHVLJQ�FRVW�PRQLWRULQJ�DQG�GHVLJQ�FRVW�FRQWURO�
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+HJD]\�� +��� $ERX�=HLG�� $�� DQG� (O�6DLG�� 0�� ������� ³0DQDJHPHQW� 2UJDQL]DWLRQ�6\VWHP� LQ� 'HVLJQ� 2IILFH´�� 3URFHHGLQJV� RI� WKH� �WK ,QWHUQDWLRQDO� &RQIHUHQFH� IRU�%XLOGLQJ�DQG�&RQVWUXFWLRQV��9ROXPH��� &DLUR��(J\SW��������-XQH�������
+LOO��-���7KRPDV��/��DQG�$OOHQ��'����������³([SHUWV¶�(VWLPDWHV�RI�7DVN�'XUDWLRQ�LQ�6RIWZDUH� 'HYHORSPHQW� 3URMHFWV´�� ,QWHUQDWLRQDO� -RXUQDO� RI� 3URMHFW� 0DQDJHPHQW��9RO������SS��������
.DGLU�� 0�� DQG� 3ULFH�� $�� ������� ³&RQFHSWXDO� 3KDVH� RI� &RQVWUXFWLRQ� 3URMHFWV´�,QWHUQDWLRQDO�-RXUQDO�RI�3URMHFW�0DQDJHPHQW��9RO������1R����SS����������
.RVNHOD�� /��� %DOODUG�� *��� DQG� 7DQKXDQS�� 9�� �������� 7RZDUGV� /HDQ� 'HVLJQ�0DQDJHPHQW�
.XSUHQDV�� -��� �������³3URMHFW�0DQDJHPHQW�$FWLRQV� WR� ,PSURYH�'HVLJQ�3KDVH�&RVW�3HUIRUPDQFH´��-RXUQDO�RI�0DQDJHPHQW�LQ�(QJLQHHULQJ��9RO������1R�����-DQ���SS��������
/HX�� 6���&KHQ��$��� DQG�<RQJ��&�� ������� � ³$�*$�%DVHG�)X]]\�2SWLPDO�0RGHO� IRU�&RQVWUXFWLRQ�7LPH�&RVW�7UDGH�2II´�,QWHUQDWLRQDO�-RXUQDO�RI�3URMHFW�0DQDJHPHQW��9RO������SS��������
2EHUOHQGHU��*��DQG�7URVW��6�� �������³3UHGLFWLQJ�$FFXUDF\�RI�(DUO\�&RVW�(VWLPDWHV�%DVHG� RQ� (VWLPDWH� 4XDOLW\´�� -RXUQDO� RI� &RQVWUXFWLRQ� (QJLQHHULQJ� DQG0DQDJHPHQW��9RO�������1R������SS����������
2NDVKD�� 0�� �������� 6WDWLVWLFDO� 3DFNDJH� IRU� 6RFLDO� 6FLHQFHV� LQ� 'DWD� $QDO\VLV��$UDELF����$O�$]KDU�8QLYHUVLW\��*D]D��ILUVW�HGLWLRQ�
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3DUNLQVRQ��%���+XGVRQ� 3��� 6HQLRU��5��� 6KRUW��&�� DQG�%DUNHU��5�� ��������$�9LUWXDO�(QYLURQPHQW�IRU�&RQFXUUHQW�(QJLQHHULQJ�8VLQJ�$UWLILFLDO�,QWHOOLJHQW�7HFKQLTXHV�
3RQWUDQGROIR��3���������³3URMHFW�'XUDWLRQ�LQ�6WRFKDVWLF�1HWZRUN�E\�7KH�3(57�3DWK�7HFKQLTXH´��,QWHUQDWLRQDO�-RXUQDO�RI�3URMHFW�0DQDJHPHQW��9RO�������SS����������
6KDIDL�� 0��� (LVVD�� 0��� DQG� .DPHO� 5��� ������� ³7KH� 6XFFHVVIXO� ,QIRUPDWLRQ�0DQDJHPHQW�RI�%XLOGLQJ�'HVLJQ´�3URFHHGLQJV�RI�7KH��UG ,QWHUQDWLRQDO�&RQIHUHQFH�IRU�%XLOGLQJ�DQG�&RQVWUXFWLRQ��9ROXPH��� &DLUR��(J\SW�����-XQH�� ��-XO\�������
7DUTXLQ��$��DQG�%ODQN��/����������(QJLQHHULQJ�(FRQRP\��0F*URZ±+LOO��,QF���1HZ�<RUN��ILUVW�HGLWLRQ�
7]RUW]RSXORV�� 3�� DQG� )RUPRVR�� 7�� �������� &RQVLGHUDWLRQ� RQ� $SSOLFDWLRQ� RI� /HDQ�&RQVWUXFWLRQ�3ULQFLSOHV� WR�'HVLJQ�0DQDJHPHQW��8QLYHUVLW\� RI�&DOLIRUQLD��%HUNHO\��86$�
<D]JL��1����������([FHO������)XQFWLRQV�DQG�IRUPXODV��$UDELF���6KXD�IRU�3XEOLFDWLRQ�DQG�6FLHQFH��6\ULD��ILUVW�HGLWLRQ�
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/LVW�RI�$QQH[HV

$QQH[�$����)LHOG�6XUYH\��4XHVWLRQQDLUH�
$QQH[�%����(QJOLVK�9HUVLRQ�RI��WKH�)LHOG�6XUYH\�4XHVWLRQQDLUH�
$QQH[�&���(YDOXDWLRQ�4XHVWLRQQDLUH�IRU�WKH�)HHV�(VWLPDWLQJ�0RGHO��)(0��
$QQH[�'���(QJOLVK�9HUVLRQ�RI�WKH��(YDOXDWLRQ�4XHVWLRQQDLUH�IRU�WKH�)HHV��

(VWLPDWLQJ�0RGHO��)(0��
$QQH[�(���)(0�$SSOLHG�WR�D�5HDO�6DPSOH�3URMHFW�
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���Üäß����©��Ýî£�å�ô��³���ó�¸�³û���ô³ªèìß����Û®¸ß�
ûí���Û®¸ß���Òó®Ì�ß��ñ�¸�³û����Üäß�
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��ß� ¢ôg¿î��ð�®góò�ß��Ý�äË÷��òß�ä���æã�Êó�¸äß��É�îgç� ægã Éîgç ÞgÛ ògÓ ÞgäÌß��âg ¤ß��ôg�ó®Ø�ß����g´è �ì��åîãîØ��
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S��S[�W�je���R�TYS���R�VgReM
Úß«í�âÜóªß��³�ääß�í�Öô�Ä�ß��ïªãí�áîìÔäß���¤»��ô£�æã��ôß��ß��âôë�Ôäß��òÓ�ñ�®ß��ï�ª���ð�®óÊ¿î�� �ãüË�ø;���³�èäß���ç�¨ß��òÓ�

��âôä¼�ß���ôàäË��Ìô�Ã'HVLJQ�3URFHVVÖô�Ä�ß� �ØÓ�îäß����©
�ª�� �©�ç �ç�ô£� �©�Ë �ä��© ��ª��

ÖÓ�îã �ª���Ôô
Ì¿

��ª��
ÖÓ�îã �ÔôÌ¿ ��ª��
ÖÓ�îã �Ä³î�
ã ÖÓ�îã �ª��ÖÓ
�îã áîìÔäß� â×®ß�

ðggàË�ªä�ggÌó�âôägg¼�ß��¡�gg ç��Ã�gg¸èß�Ý�ggÌÔß��Öôgg´è�ß�âôä¼�ß��ðàË�©�gØß��â×�gÄß��®gÓî��ðgàË��íügË âôäg¼�ß��ôèÓ� ���
âôä¼�ß���ôàäË�¡� ç�òÓ�âìã�í©�êß�Éí®¸äß��Úß�ã� �����������ig��iW�L��g����h�T��»� g�»`�T����»p[�Tu�in��T�ZUssf���~ ¿�pU�[�T� ����h�T����g�`�T����p[�TXiWf�¿�|[l��¿U`��T��sx�¿�pU�[�T�gTgwO��~�¿�U���T� ����ôgggèÔß���ï�gggÔÜß��âggË©�ðgggß� ���gg¤� âôäggg¼�ß���ôggàäË���©�âôä¼�ß��®óªã�ïªß��ó�©ù����ªØß��� ���ñ�©ª¤ã�ñ�ã�Èç��¼×�èäß��Ö���íí�Éí®¸äß����ÄÄ¨ã�Ê�g��ñ�����í�)L[HG�6WDQGDUG�� ����[»�ZUssf��UW�}n��j»��`[�'UDZLQJ� ,QGH[� ¿»»�x�T��g�[�YxWU[���u�in��T�Y�TgW��~� �����ggÄÄ¨äß���Ì��®ggãí�ºgg¤Ó��ôggàäË�Ê�gg�� å��âggìäß��æggã�¤¿�í�� ìèã� ���ÞÜ·�ðàË��Ø��´ß��âôã�¼�ß��æã�¦´è��Å�Ô�£û��âìäß��æã���®ã����Üã� ���òäôôØ��É�ä����ÞäË�á°àóÉí®¸ã�ÞÛ��ó�ìç�òÓ� ����V[������i�i»r�T��»��g�[x���L�Y�lg���T�Y�in�T Xg�`�T�YW�Ti�����li��Ut��¿]�,62�� ����
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��òèã°ß��Ýíª ß��©�ªË�í�âôä¼�àß�ÂôÄ¨�ß�3ODQQLQJ�DQG�6FKHGXOLQJ��Öô�Ä�ß� �ØÓ�îäß����©
�ª�� �©�ç �ç�ô£� �©�Ë �ä��© ª��ÖÓ�î

ã
�� �ª���Ôô

Ì¿
��ª��

ÖÓ�îã �ÔôÌ¿ ��ª��
ÖÓ�îã �Ä³î�
ã ÖÓ�îã �ª��ÖÓ
�îã áîìÔäß� â×®ß�

Úß�ggäß��Þ�gg× æggã Éí®gg¸äàß��¤gg¿�í��ggó��®ggÓî�âôä¼�ß���ôàäÌß�ÂôÄ¨�ß��¡� ç�òÓ�âë�´ó� ���Y���w����YW��s��T�ZU`if��T�g»�gc[��j»��U�W�IgW�T�¿W�����p[�T� ���ªóª¤��âìäß��æãâôä¼�ß��Ý�äË÷�òèã°ß��Ýíª ß�Úß�äß��Êã�Öô´è�ß��� ���ÞäÌß��âô´Ø��á°gàó�âôäg¼�ß���ôgàäË�ògÓ ïª�gß� Þ�g×ðgggggß� �ìègggggã ÞgggggÛ ªèggggg´���©ªggggg¤ã�á�gggggìã ðgggggß�º¨·��ë¯� ç�í��ì�Ì���äß��Ëîä ã� ���
æggã �à£®ggã ÞggÜß�Úß�ggäß��©�ä�ggË��ñí®ggÀß��æggã�à£®gggäß��ðgggß� Ý�Ø�gggçû��Þ�ggg× âôäggg¼�ß��Þ£�®gggã�ôß��ß�� ���
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��âôä¼�ß���©î��Öô�Ä�ß� �ØÓ�îäß����©
�ª�� �©�ç �ç�ô£� �©�Ë �ä��© ��ª��

ÖÓ�îã �ª���Ôô
Ì¿

��ª��
ÖÓ�îã �ÔôÌ¿ ��ª��
ÖÓ�îã �Ä³î�
ã ÖÓ�îã �ª��ÖÓ
�îã
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���V»[���T��»~ �»��t���T�ZUW»[i��n�T��U�`O����Y��U[�T�YWl��T�sl�[��T��~�¿]�[�Y�lg���T�Y�i ZU~�ip��T� æã�Þ×����������������������®�Û�Ó



www.manaraa.com

�

���Y��U[�T�Y��is�UW����p[�T�VUx[L�g�gc[��[���ª�� �©�ç �ç�ô£� �©�Ë �ä��© u�in��T�IUn�O�}��U�[���U�`O����YWl�� u�in��T�Vlc�ggc��u�s���z�W�� ��lg����T�YWU���Xi�xl[�Vlc�¿�Uw��~�UW�ir�����p[�T���Us�VUx[L���U�`O�bWi�T��XisUf����Y��S��YWl��Y~UrO��]�¿�p�[�UW�ZU~�ip��T�VUlc�
���æôàã�Ìß�����í���´�£��ªèËò³�³÷�����®ß��æã���´è��òàó��ã��Ó�¿� â�ó�ì òß�äß��½®Ìß��òÓ ÒÇîäàß�ÉîÓªäß��

���®�Û�Ó ������� ������� ������� ������� ������� ������� æã�Þ×���� �ôË�ä�����íüË� ®ôÏ�Òó�¼ã�»�§��®·��ãÉí®¸äß���
�����ß���ôàäÌß��ôß�ä�ù��Òôß�Ü�ß����´�£��ªèË�®·��äß��Òôß�Ü�ß�����Ë���í ì òß�äß��½®Ìß��òÓ�âôä¼�®·��äß��Òôß�Ü�ß��æã���´è��òàó��ã��Ó�¿� â�ó�ì ��´¤àß�±�³�Û�
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4XHVWLRQQDLUH�DERXW�PDQDJHPHQW�DQG�SULFLQJ�RI�HQJLQHHULQJ�FRQVXOWLQJ�VHUYLFHV�LQ�*D]D�6WULS)LUVW���,QIRUPDWLRQ�DERXW�WKH�FRQVXOWLQJ�RIILFH�ILUP�� 1DPH��BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB��� )RXQGDWLRQ�<HDU��BBBBBBBBBBBB��� &ODVVLILFDWLRQ�BBBBBBBBBBBB��� 'LVFLSOLQHV�$UFKLWHFWXUDO��������� 6WUXFWXUDO (OHFWULFDO�0HFKDQLFDO :DWHU�	�:DVWHZDWHU 5RDGV&RQVWUXFWLRQ�0DQDJHPHQW��� 6RLO�	)RXQGDWLRQ�7RSRJUDSKLF�6XUYH\LQJ 2WKHUV��VSHFLI\�BBBBBBBBBBBBB���
�� $YHUDJH�DQQXDO�QXPEHU�RI�HPSOR\HHV�LQ�WKH�ODVW�ILYH�\HDUV�

<HDU ���� ���� ���� ���� ����7HFKQLFLDQV��'LSORPD�$UFKLWHFW��(QJ�&LYLO�(QJ�(OHFWULFDO�(QJ�0HFKDQLFDO�(QJ�2WKHU�(QJLQHHUV0�6F�	�3K��'��(QJLQHHULQJ�0�6F�	�3K��'��RWKHUV�2WKHU�(PSOR\HHV7RWDO�1XPEHU��RI�)XOO�WLPH�(PSOR\HHV
�� 7\SHV�RI�SURMHFWV�GHVLJQHG�LQ�WKH�ODVW�ILYH�\HDUV�6PDOO�%XLOGLQJV����6WRULHV�� +LJK�ULVH�EXLOGLQJV 3XEOLF�%XLOGLQJV:DWHU�	�:DVWHZDWHU 5RDGV6XSHUYLVLRQ�	�0DQDJHPHQW� 2WKHUV���6SHFLI\�BBBBBBBBBB���
�� 3OHDVH�LQGLFDWH�WKH�DSSUR[LPDWH�SHUFHQWDJH�IURP�WKH�WRWDO�ZRUN�YROXPH��IRU�HDFK�W\SH�RI�WKH�SURMHFWV�\RX�SHUIRUP�

3URMHFW�7\SH 3HUFHQWDJH6PDOO�%XLOGLQJV����6WRULHV�+LJK�5LVH�%XLOGLQJV3XEOLF�%XLOGLQJV:DWHU�	�:DVWHZDWHU5RDGV6XSHUYLVLRQV�	�0DQDJHPHQW�2WKHUV7RWDO ����
�� $YHUDJH�DQQXDO�FRQVXOWLQJ�IHHV�LQ�WKH�ODVW�ILYH�\HDUV��7KRXVDQG�86�������� ����� ������� ������������ !����
�� <RXU�FRPSDQ\�ZRUNHG� LQ�D� MRLQW�YHQWXUH�ZLWK�$UDELF�	�)RUHLJQ�FRQVXOWDQWV� LQ� WKH�ODVW�ILYH�\HDU�1R <HDV �SHUFHQWDJH�BBBBBBBB��
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6HFRQG���0DQDJHPHQW�RI�'HVLJQ�2IILFHV3OHDVH�LQGLFDWH�\RXU�GHJUHH�RI�DJUHHPHQW�DQG�LPSOHPHQWDWLRQ�IRU�WKH�IROORZLQJ�FRQFHSWV�E\�PDUNLQJ�WKH�SURSHU�FKRLFH�ZLWK��;�
�� 'HVLJQ�3URFHVV $JUHHPHQW ,PSOHPHQWDWLRQ�
1R� &RQFHSW

6WURQ
JO\�$

JUHH
$JUHH ,QWHU
PHGLD

WHO\�
$JUHH :HHN
O\�$J

UHH
9HU\�

:HHN
O\�

$JUHH $OZD
\V 2IWHQ 6RPH

�WLPHV 5DUHO
\ QHYHU

��� 6XFFHVVIXO�GHVLJQ�SURFHVV�QHHGV�DIIHFWLYH�FR�RUGLQDWLRQ� RI� GHVLJQ� DFWLYLWLHV� LQ�DGGLWLRQ� WR� WKH� H[LVWHQFH� RI� FRPSHWHQW�WHFKQLFDO�GHVLJQ�VWDII���� 2ZQHU�RI�WKH�SURMHFW KDV�DQ�LPSRUWDQW�UROH�LQ�WKH�VXFFHVV�RI�WKH�GHVLJQ�SURFHVV���� *RRG� GHVLJQ� SURYLGHV� GHWDLOHG� GUDZLQJV�DV�PXFK�DV�SRVVLEOH���� *RRG� GHVLJQ� DOORZV� IRU� WKH� XVH� RI� WKH�FRQWUDFWRUV� H[SHULHQFH� LQ� GHWDLOV�SUHSDUDWLRQ���� 7KH�PDQDJHU�RI� WKH�GHVLJQ�SURFHVV�QHHGV�WR�KDYH�PDQDJHULDO�VNLOOV�LQ�DGGLWLRQ�WR�WKH�WHFKQLFDO�VNLOOV���� 'HVLJQ� GUDZLQJV� DQG� WHQGHU� GRFXPHQWV�KDYH�WR�FRPSO\�ZLWK�D�IL[HG�VWDQGDUG����� $� ³'UDZLQJ� ,QGH[´� LV� SUHSDUHG� LQ� WKH�EHJLQQLQJ�RI�WKH�GHVLJQ�SURFHVV�LQ�RUGHU�WR�IROORZ�XS�WKH�GHVLJQ�SURJUHVV���� ,W� LV�LPSRUWDQW�WR�KDYH�D�FOHDU�DQG�NQRZQ�PHWKRGRORJ\� LQ� WKH� GHVLJQ� FKHFNLQJ� DQG�UHYLHZ���� ,W� LV� LPSRUWDQW� WR� NHHS� FRSLHV� RI� WKH�SUHYLRXV� GHVLJQ� GRFXPHQWV�ZLWKLQ� D�ZHOODUUDQJHG�/LEUDU\����� $Q�HYDOXDWLRQ�PHHWLQJ�LV�QHFHVVDU\�LQ�WKH�HQG�RI�HYHU\�GHVLJQ�SURMHFW����� 7KH�GHVLJQ�RIILFH�FRPSDQ\�QHHGV�WR�DGRSW�D� IRUPDO� TXDQWLW\� V\VWHP� �VXFK� DV� ,62�������
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�� 3ODQQLQJ�DQG�6FKHGXOLQJ�WKH�'HVLJQ�3URFHVV $JUHHPHQW ,PSOHPHQWDWLRQ�
1R� &RQFHSW

6WURQ
JO\�$

JUHH
$JUHH ,QWHU
PHGLD

WHO\�
$JUHH :HHN
O\�$J

UHH
9HU\�

:HHN
O\�

$JUHH $OZD
\V 2IWHQ 6RPH

�WLPHV 5DUHO
\ QHYHU

��� &OHDU� FOLHQW� EULHI� FRQWULEXWHV� WR� WKH�VXFFHVVIXO�SODQQLQJ�RI�WKH�GHVLJQ�SURFHVV���� ,W� LV� QHHGHG� WR� LGHQWLI\� WKH� RXWSXWV� RI� WKH�GHVLJQ�SULRU�WR�VWDULQJ�WKH�GHVLJQ�SURFHVV���� ,W� LV�LPSRUWDQW�WR�DJUHH�WKH�GHVLJQ�WLPH�SODQ�ZLWK�WKH�FOLHQW���� 3ULRU�WR�VWDUWLQJ�WKH�GHVLJQ�SURFHVV��WKH�ZRUN�LV� GLYLGHG� LQWR� VSHFLILF� WDVNV�� � (DFK� WDVN� LV�DOORFDWHG�WR�D�SHUVRQ�JURXS�WR�SHUIRUP�LW���� ,W� LV�QHFHVVDU\� WKDW� WKH�FOLHQW�DSSURYHV�HDFK�GHVLJQ�VWDJH�EHIRUH�VWDUWLQJ�WKH�QH[W�RQH���� 6XIILFLHQW� WLPH� PXVW� EH� JLYHQ� IRU� FOLHQWV�UHYLHZ�DQG�DSSURYDO�RI�HDFK�GHVLJQ�VWDJH���� 'HVLJQ�ZRUN�SODQ�LV�WKH�EDVLV�RI�FRRUGLQDWLQJ�WKH�ZRUN�RI�WKH�GHVLJQ�WHDP���� 'HVLJQ�ZRUN�SODQ� LV� WKH�EDVLV� WR�FRQWURO�WKH�GHVLJQ�SURJUHVV���� 'HVLJQ�ZRUN�SODQ�LGHQWLILHV�WKH�UROH�RI�HYHU\�PHPEHU� LQ� WKH� GHVLJQ� WHDP� DQG� ZKHQ� WR�GHOLYHU�WKH�ZRUN����� 'HVLJQ�ZRUN�SODQ�KHOSV�WR�ILQLVK�WKH�ZRUN�RQ�WLPH����� 'HVLJQ� ZRUN� SODQ� LV� D� PRWLYDWLRQ� WRRO� WR�LQFUHDVH� WKH� RXWSXW� RI� HYHU\�PHPEHU� LQ� WKH�GHVLJQ�WHDP����� 7KH�%DU�FKDUW�RU�*DQWW�FKDUW�LV�XVHG�WR�VKRZ�WKH�SODQ�RI�GHVLJQ�SURFHVV�
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�� /HDGLQJ�LQ�WKH�'HVLJQ�3URFHVV $JUHHPHQW ,PSOHPHQWDWLRQ�
1R� &RQFHSW

6WURQ
JO\�$

JUHH
$JUHH ,QWHU
PHGLD

WHO\�
$JUHH :HHN
O\�$J

UHH
9HU\�

:HHN
O\�

$JUHH $OZD
\V 2IWHQ 6RPH

�WLPHV 5DUHO
\ QHYHU

��� 5HJXODU� PHHWLQJV� DUH� QHFHVVDU\� IRU�VXFFHVVIXO�GHVLJQ�SURFHVV���� 5HJXODU� PHHWLQJV� FRQWULEXWHV� WR�FRPPRQ� XQGHUVWDQGLQJ� DPRQJ�� WKH�GHVLJQ�WHDP��� 7KH�ILUVW�PHHWLQJ��NLFN�RII�PHHWLQJ�� LV�QHFHVVDU\�IRU�VXFFHVVIXO�GHVLJQ���� 7KH� GHVLJQ� WHDP� PD\� EH� PRWLYDWHG�ZKHQ�WKH�ILUP�DGRSWV�SROLFLHV�WKDW�RIIHU�FRPIRUWDEOH�ZRUN�HQYLURQPHQW���� 7KH� GHVLJQ� WHDP� PD\� EH� PRWLYDWHG�ZKHQ� WKH� ILUP� DGRSWV� SROLFLHV� WKDW�LPSURYH�WKH�HPSOR\HHV�VDODULHV���� 7KH� HPSOR\HHV¶ MRE� VDWLVIDFWLRQ� OHDGV�WR�ILQLVK�WKH�ZRUN�LQ�VKRUW�WLPH���� 7KH� HPSOR\HHV¶� MRE� VDWLVIDFWLRQ� OHDGV�WR�SURGXFH�KLJK�TXDOLW\�ZRUN���� 7KH�HPSOR\HHV�LQ�WKH�GHVLJQ�ILUP�QHHG�WUDLQLQJ�LQ�WKH�WHFKQLFDO�ILHOG���� 7KH�HPSOR\HHV¶ LQ�WKH�GHVLJQ�ILUP�QHHG�WUDLQLQJ�LQ�WKH�DGPLQLVWUDWLYH�ILHOG����� 7KH�HPSOR\HHV�LQ�WKH�GHVLJQ�ILUP�QHHGV�WUDLQLQJ�LQ�FRPSXWHU�VNLOOV����� 7KH�HPSOR\HHV�LQ�WKH�GHVLJQ�ILUP�QHHGV�WUDLQLQJ�LQ�XVLQJ�WKH�(QJOLVK�ODQJXDJH�
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�� 7KH�HQJLQHHULQJ�GHVLJQ�SUDFWLFH�DLPV�DW $JUHHPHQW ,PSOHPHQWDWLRQ�
1R� &RQFHSW

6WURQ
JO\�$

JUHH
$JUHH ,QWHU
PHGLD

WHO\�
$JUHH :HHN
O\�$J

UHH
9HU\�

:HHN
O\�

$JUHH $OZD
\V 2IWHQ 6RPH

�WLPHV 5DUHO
\ QHYHU

��� $FKLHYHPHQW�RI�SURILW���� 3URGXFWLRQ�RI�KLJK�TXDOLW\�ZRUN���� *HWWLQJ�ELJJHU�PDUNHW�VKDUH���� $FTXLULQJ� QHZ� NQRZOHGJH� LQ� QHZ�ILHOGV�
�� GHVLJQ�4XDOLW\ $JUHHPHQW ,PSOHPHQWDWLRQ�
1R� &RQFHSW

6WURQ
JO\�$

JUHH
$JUHH ,QWHU
PHGLD

WHO\�
$JUHH :HHN
O\�$J

UHH
9HU\�

:HHN
O\

$JUHH $OZD
\V 2IWHQ 6RPH

�WLPHV 5DUHO
\ QHYHU

��� 7KH�GHVLJQ�LV�JRRG�ZKHQ�LW�LV�IUHH�IURP�HUURUV���� 7KH�GHVLJQ�LV�JRRG�ZKHQ�LW�LV�FRPSOHWHG�RQ�WLPH���� 7KH�GHVLJQ�LV�JRRG�ZKHQ�LW�SURYLGHV�DOO�WKH� UHTXLUHG� LQIRUPDWLRQ� IRU�FRQVWUXFWLRQ���� 7KH� GHVLJQ� LV� JRRG�ZKHQ� WKHUH� DUH� QR�FRQWUDGLFWLRQ�LQ�WKH�GHVLJQ�RXWSXWV�
�� (VWLPDWLQJ�WKH�GHVLJQ�IHHV
��� 7KH�FRPSDQ\�JHWV�WKH�ZRUN�WKURXJK�FRPSHWLWLYH�WHQGHUV�ZLWK�WZR�HQYHORS�SURSRVDOV��7HFKQLFDO�	�)LQDQFLDO�$OZD\V� RIWHQ 6RPHWLPHV������ UDUHO\������ QHYHU
��� 7KH�GHVLJQ�IHHV�DUH�HVWLPDWHG�XVLQJ�FRPSXWHU$OZD\V RIWHQ�� 6RPHWLPHV������ UDUHO\������ QHYHU
��� D���+LJK�WHFKQLFDO�VFRUH�LV�DLPHG�DW�LQ�RUGHU�WR�JHW�WKH�ZRUN�ZLWK�KLJK�SULFHV�$OZD\V RIWHQ 6RPHWLPHV������ UDUHO\����� QHYHUE���/RZ�SULFH�LV�DLPHG�DW�LQ�RUGHU�WR�JHW�WKH�ZRUN�$OZD\V������������ RIWHQ 6RPHWLPHV������ UDUHO\���� QHYHU
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��� 7KH�FRVWV�RI�GHVLJQ�SURFHVV�DUH�UHFRUGHG�WR�EH�XVHG�LQ�HVWLPDWLQJ�WKH�FRVW�RI�QHZ�GHVLJQ�SURMHFW�$OZD\V RIWHQ 6RPHWLPHV�������� UDUHO\�������� QHYHU
��� 7KH�FOLHQW�KDV�D�JUHDW�HIIHFW�LQ�HVWLPDWLQJ�WKH�GHVLJQ�IHHV�$OZD\V RIWHQ������������ 6RPHWLPHV�������� UDUHO\������������ QHYHU
��� 7KH�YROXPH�RI�ZRUN�LQ�KDQGV�DIIHFWV�WKH�IHHV�HVWLPDWLRQ�IRU�QHZ�SURMHFWV�$OZD\V����������� RIWHQ������������� 6RPHWLPHV������� UDUHO\������������� QHYHU
��� (PSOR\HHV¶� VDODU\� UHSUHVHQWV� WKH� IROORZLQJ� SHUFHQWDJH� RI� WKH� WRWDO� FRPSDQ\�H[SHQVHV�������� ��������������� �������������� !����
��� 7KH�GHVLJQ�IHHV�DUH�FDOFXODWHG�E\�WKH�IROORZLQJ�

$OZD\V 2IWHQ 6RPHWLPHV 5DUHO\ QHYHU3HUFHQWDJH� WR� WKH� WRWDO�FRQVWUXFWLRQ�FRVW�$� OXPS� VXP� GHSHQGLQJ� RQ� WKH�SURMHFW�W\SH�$VVRFLDWLRQ�RI�(QJLQHHUV�VFDOH�6DODU\�FRVW�WLPHV�D�PXOWLSOLHU�'HWDLOHG� FDOFXODWLRQV� RI� DOO� FRVW�HOHPHQWV� DQG� DGGLQJ� DOORZDQFHV�IRU�ULVN�DQG�SURILW�
��� :KHQ�FDOFXODWLQJ�WKH�HPSOR\HHV�VDODULHV��LQ�WKH�ILQDQFLDO�SURSRVDO��WKH�IROORZLQJ�LV�DGGHG�DV�D�SHUFHQWDJH�WR�WKH�EDVLF�VDODU\�

����� ������� ������� ������� ������� ������� ������� !���
6RFLDO�$OORZDQFHV3URMHFW�RYHUKHDGV

���� :KHQ� FDOFXODWLQJ� WKH� WRWDO� GHVLJQ� IHHV� LQ� WKH� ILQDQFLDO� SURSRVDO�� WKH� IROORZLQJ� LV�DGGHG�DV�D�SHUFHQWDJH�WR�WKH�GLUHFW�FRVWV�
���� ����� ������� ������� ������� ������� !���

*HQHUDO�2YHU�KHDGV5LVN3URILW�
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���� D���7KH�DFWXDO�GHVLJQ�GXUDWLRQ��LQ�DYHUDJH��H[FHHGV�WKH�SODQQHG�GXUDWLRQ�E\�$OZD\V 2IWHQ 6RPHWLPHV 5DUHO\ QHYHU������������������7��7����������������������������������������!�����
E�:KHQ�GHOD\�RFFXUV�LQ�WKH�GHVLJQ�SURFHVV�LW�LV�WKH�UHVSRQVLELOLW\�RI��

$OZD\V 2IWHQ 6RPHWLPHV 5DUHO\ QHYHU7KH�FRQVXOWDQW7KH�RZQHU��WKH�FOLHQW�2WKHU�FDXVHV�QHLWKHU�UHODWHG�WR� WKH�FRQVXOWDQW�QRU� WR� WKH�RZQHU�-RLQW� UHVSRQVLELOLW\�� EXW�FRQVXOWDQW�PRUH�-RLQW� UHVSRQVLELOLW\�� EXW�RZQHU�PRUH�-RLQW� UHVSRQVLELOLW\�� EXW�RWKHU�FDXVHV�PRUH�
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$QQH[�(��)(0�$SSOLHG�WR�D�5HDO�6DPSOH�3URMHFW
7DEOH�RI�&RQWHQWV

(�� ,QWURGXFWLRQ� �������������������������������������������������������������������������������������������
(�� 3URMHFW 'HVFULSWLRQ�DQG 725�5HTXLUHPHQWV�������������������������������������������
(�� )(0 $SSOLFDWLRQ �������������������������������������������������������������������������������������
(�� )(0�2XWSXWV�DQG WKH 'HFLVLRQ 0DNLQJ �����������������������������������������������
(���$FWXDO 7HFKQLFDO DQG )LQDQFLDO 5HVXOWV ������������������������������������������������
(���7KH 3URMHFW�$FWXDO�&RVWV ������������������������������������������������������������������������



www.manaraa.com

�

(���,QWURGXFWLRQ �7KH� UHVHDUFKHU� ZRUNV� DV� D� PDQDJHU� RI� D� FRQVXOWLQJ� ILUP�� 8QLYHUVDO� *URXS IRU�(QJLQHHULQJ�DQG�&RQVXOWLQJ��8*���+H�KDV�WULHG�WKH�PRGHO�LQ�HVWLPDWLQJ�WKH�FRVW�RI�VRPH�SURMHFWV� WKDW� WKH�ILUP�SDUWLFLSDWHG�LQ�WKH�FRPSHWLWLRQ�IRU�SURYLGLQJ�FRQVXOWLQJ�VHUYLFHV��+H� IRXQG� )(0� UHDOLVWLF� DQG� KHOSIXO�� 7KH� RXWSXWV� RI� )(0� ZHUH� VDWLVIDFWRU\� DQG� WKH�DFWXDO� SULFHV� RI� WKH� FRPSHWLQJ� FRQVXOWLQJ� ILUPV� ZHUH� ZLWKLQ� WKH� SULFHV� SUHGLFWHG� E\�)(0��
(���3URMHFW�'HVFULSWLRQ�DQG 725�5HTXLUHPHQWV� 3URMHFW�7\SH��'HVLJQ�RI�D�VHZDJH�SXPSLQJ�VWDWLRQ��SUHVVXUH�PDLQ�DQG�JUDYLW\�FROOHFWLRQ�QHWZRUN�� &OLHQW��$�0XQLFLSDOLW\��LQ�WKH�0LGGOH�$UHD�RI�*D]D�6WULS�� ,QYLWDWLRQ�WR�7HQGHUV��,Q�'HFHPEHU������� 'HVLJQ�:RUNV�6WDUW�'DWH��-DQXDU\����������� 3URMHFW�'XUDWLRQ��7ZR�PRQWKV�� 'HVLJQ�:RUNV�&RPSOHWLRQ�'DWH��0DUFK����������

� 5HTXLUHG�VWDIIR 3URMHFW�0DQDJHU�����<HDU�([SHULHQFH��R :DWHU�(QJLQHHU�����<HDU�([SHULHQFH��R (OHFWULFDO�(QJLQHHU����<HDU�([SHULHQFH��R 0HFKDQLFDO�(QJLQHHU�����<HDU�([SHULHQFH��R 6XUYH\RU����<HDU�([SHULHQFH��� :RUN�7DVNV� 6LWH�LQYHVWLJDWLRQ�LQFOXGLQJ�WRSRJUDSKLFDO�VXUYH\�DQG�VRLO�LQYHVWLJDWLRQ�� 3UHOLPLQDU\�'HVLJQ�RI�WKH�SXPSLQJ�VWDWLRQ��LWV�SUHVVXUH�OLQH�DQG�WKH�FROOHFWLRQ�QHWZRUN�� 'HWDLOHG�'HVLJQ�DQG�SUHSDUDWLRQ�RI�WHQGHU�GRFXPHQWV�RI�WKH�DERYH�PHQWLRQHG�LWHPV�� 3URGXFWLRQ�RI�WKUHH�KDUG�FRSLHV�RI�WKH�WHQGHU�GRFXPHQW�LQ�ILYH�SDFNDJHV�� 7HFKQLFDO�(YDOXDWLRQ�&ULWHULD�DQG�:HLJKWV�L� 7KH�ILUP�JHQHUDO�H[SHULHQFH�LQ�WKH�ILHOG�RI�WKH�DVVLJQPHQW�����SRLQWV���LL� 7KH�DGHTXDF\�RI�SURSRVHG�ZRUN�SODQ�DQG�DSSURDFK�LQ�UHVSRQGLQJ�WR�WKH�7�2�5�����SRLQWV��
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�LLL� 7KH� TXDOLILFDWLRQV� DQG� FRPSHWHQFH� RI� WKH� SHUVRQQHO� SURSRVHG� IRU� WKH�DVVLJQPHQW�����SRLQWV���7KLV�LWHP�ZDV�UDWHG�DV�IROORZV�� *HQHUDO�TXDOLILFDWLRQ������SRLQWV��� $GHTXDF\�IRU�WKH�DVVLJQPHQW�DQG�H[SHULHQFH�LQ�WKH�UHJLRQ�����SRLQWV��� 7KH�ODQJXDJH����SRLQW��
� 7HFKQLFDO�DQG�)LQDQFLDO�ZHLJKWV7HFKQLFDO�:HLJKW��7�� �����DQG�)LQDQFLDO�:HLJKW��)�� �����

(���)(0�$SSOLFDWLRQ%HIRUH� VWDUWLQJ� WR� XVH� )(0� LQ� HVWLPDWLQJ� WKH� ILQDQFLDO� SURSRVDO� DPRXQW�� WKH� ILUP�PDQDJHPHQW�VKRXOG�GHFLGH�WKH�WHQGHULQJ�VWUDWHJ\�DQG�WKHQ�SUHSDUH��WKH�QHHGHG�FRVW�DQG�WHFKQLFDO�GDWD�(�����7HQGHULQJ�6WUDWHJ\7KH�ILUP�VWUDWHJ\�ZDV� WR�GR LWV�EHVW� � WR�ZLQ�WKLV�SURMHFW�HYHQ�ZLWK�D� ORZ�SURILW�DQG�KLJK�OHYHO�RI�XQFHUWDLQW\��8/����2Q�WKH�RWKHU�KDQG��WKH�ILUP�GHFLGHG�WR�DLP�DW� DFKLHYLQJ�KLJK� WHFKQLFDO� VFRUH� LQ�RUGHU� WR� LQFUHDVH� WKH�ZLQQLQJ�FKDQFH��7KH�ILUP�GHFLGHG�WR�FKRRVH�D�FRPSHWHQW�VHQLRU�VWDII�VXSSOHPHQWHG�ZLWK�D�MXQLRU�VWDII�LQ�RUGHU�WR�VWUHQJWKHQ�WKH�SURMHFW�SHUVRQQHO�DQG�JHW�KLJK�VFRUHV�IRU�WKH�VWDII��7KH�VWDII�ZHLJKW�LV������RI�WKH�WHFKQLFDO�VFRUH����(�����&RVW�'DWD7KH� ILUP�SUHSDUHG� WKH� GHVLJQ�PHWKRGRORJ\� DQG�ZRUN� SODQ� LQFOXGLQJ�D� VWDIILQJ�VFKHGXOH��7KH�SURMHFW�FRVW�ZDV�EURNHQ�GRZQ�DFFRUGLQJ�WR�WKH�³)(0�&RVW�,QSXWV�6KHHW´�� 7KH� FRVW� GDWD� ZDV� SUHSDUHG� E\� WKH� ILUP¶V�PDQDJHU� DIWHU� FRQVXOWDWLRQV�ZLWK� WKH� SURMHFW� SURSRVHG� VWDII�� 7KH� FXUUHQF\� XVHG� LV� 86��� 7DEOH� (��� ZDV�SUHSDUHG�DQG�UHYLHZHG��WKHQ�WKH�GDWD�ZDV�HQWHUHG�LQ�)(0�&RVW�,QSXWV�6KHHW��DV�GHSLFWHG�LQ�)LJXUH�(���$V�QRWHG�LQ�7DEOH�(����WKH�IROORZLQJ�JXLGHOLQHV�ZHUH�DGRSWHG�LQ�GHWHUPLQLQJ�WKH�FRVW�� )RU�HDFK�WHDP�PHPEHU�� %DVLF� VDODU\�� �7KH�PLQ�� YDOXH� LV� DV� GHWHUPLQHG� E\� WKH�$VVRFLDWLRQ� RI�(QJLQHHUV�VFDOH�RI�UDWHV�� 6RFLDO� FKDUJHV� �5DQJLQJ� EHWZHHQ� ���� ����� DV� SHU� WKH� ILHOG� VXUYH\�UHVXOWV��
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� 3URMHFW�2YHUKHDG��5DQJLQJ�EHWZHHQ����� �����DV�SHU�WKH�ILHOG�VXUYH\�UHVXOWV��� 'XUDWLRQ�RI�LQYROYHPHQW�����PRQWKV�IRU�SURMHFW�PDQDJHU�����PRQWK�IRU�VHQLRU�VWDII�PHPEHUV�����PRQWK�IRU�MXQLRU�VWDII�PHPEHUV�� ,QSXW��%DVHG�RQ�SURSRVHG�PHWKRGRORJ\�DQG�ZRUN�SODQ��� )RU� WKH�RWKHU�FRVWV�� WKH�SULFH�ZDV�DFFRUGLQJ� WR� WKH�SUHYLRXV�DJUHHPHQWV�ZLWK�WKH�VXE�FRQVXOWDQWV�� 7KH�*2+� UDQJHG� IURP� ��� WR� ����ZKLOH� WKH� ULVN�ZDV� HVWLPDWHG� WR� EH�EHWZHHQ����WR�����(�����5XQQLQJ�WKH�&RVW�(VWLPDWLQJ��6LPXODWLRQ7R� UXQ� WKH� FRVW� HVWLPDWLRQ� VLPXODWLRQ� LW� LV� QHHGHG� WR� HQWHU� WKH� FRVW� GDWD� DV�SUHYLRXVO\� PHQWLRQHG�� $IWHU� WKDW� WKH� UHTXLUHG� QXPEHU� RI� VLPXODWLRQ� UXQV� LV�HQWHUHG�LQ�WKH�FHOO�RSSRVLWH�WR�³1R��RI�5XQV´���7KH�QXPEHU�HQWHUHG�LV�����UXQV���7KHQ�WKH�EXWWRQ��&DOFXODWH�WKH�&RVW�Q�7LPHV��LV�FOLFNHG��7KH�FRPSXWHU�UXQV�WKH�UHTXLUHG� VLPXODWLRQV� DQG� WKH� 0LQ��� 0D[�� DQG� $YHUDJH� FRVWV� DSSHDU� LQ� WKHLU�FRUUHVSRQGLQJ�FHOOV��$V�QRWHG�LQ�)LJXUH�(���� 0LQ�&RVW� �������� 0D[��&RVW� ����������� 7KH�DYHUDJH�&RVW� ��������
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