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7KLV�SDSHU�H[DPLQHV�WKH�LPEDODQFHV�LQ�WKH�DYDLODELOLW\�DQG�XVDJH�RI�FRPPXQLFDWLRQ�DQG�LQIRUPDWLRQ�WHFKQRORJ\�LQIUDVWUXFWXUH�LQ�WKH�&{D¶�5HJLRQ��%DVHG�RQ�DQ�HPSLULFDO�VWXG\��WKH� LPEDODQFHV�FRXOG�EH�EURDGO\�DWWULEXWHG� WR�GLIIHUHQFHV� LQ� IXQGLQJ��PDQDJHPHQW�DQG�WHFKQLFDO� H[SHUWLVH�� H[SRVXUH� DQG� DZDUHQHVV� WR� DYDLODEOH� WHFKQRORJLHV�� WUDLQLQJ�� DQG�RWKHU� LQIUDVWUXFWXUHV� OLNH� 5	'� ODERUDWRULHV�LQVWLWXWHV� DQG� XQLYHUVLWLHV�� ,Q� WKH�RUJDQLVDWLRQV�VWXGLHG�� WKH�LPEDODQFHV�FRXOG�EH�EURDGO\�DWWULEXWHG�WR�GLIIHUHQFHV�IDFWRUV�DV�LQGXVWU\��GLPHQVLRQ��PDQDJHPHQW�HGXFDWLRQ��EXW�DOVR�WR�ODFN�RI�FRRSHUDWLRQ��ZRUNHUV�PRELOLW\�DQG�UHGXFHG�PDUNHWV�ZLWFK�DUH�FRPPRQ�IDFWRUV�LQ�GLVIDYRXUHG�UHJLRQV�

D 8QLYHUVLW\�RI�$]RUHV�± (FRQRPLFV�DQG�0DQDJHPHQW�'HSDUWPHQW5XD�GD�0mH�GH�'HXV������$]RUHV�± 3RUWXJDO7HO�����������������± )D[����������������
E ,QVWLWXWR�3ROLWpFQLFR�GD�*XDUGD�� (VFROD�6XSHULRU�GH�7HFQRORJLD�H�*HVWmR$Y��'U��)UDQFLVFR�6i�&DUQHLUR����7HO���������������± )D[���������������
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���,1752'8&7,21
6LQFH� WKH� ��� \HDUV� WKH� (XURSHDQ� 8QLRQ� DQG QDWLRQDO� VWDWHV� EHJDQ� WR� UHDOLVH� WKH�LPSRUWDQFH� RI� LQIRUPDWLRQ� DQG� NQRZOHGJH� DV� YDOXDEOH� UHVRXUFHV�� ERWK� QDWLRQDOO\� DQG�ZLWKLQ�RUJDQLVDWLRQV��HVSHFLDOO\�LQ�UXUDO�DQG�GLVIDYRXUHG�DUHDV�
7KHVH� HIIRUWV� OHDG� WR� WKH� GHYHORSPHQW� RI� 1DWLRQDO� ,QIRUPDWLRQ� DQG� &RPPXQLFDWLRQ�,QIUDVWUXFWXUH��1,&,��SROLFLHV��SODQV�DQG�VWUDWHJLHV�WKDW�FRXOG�EH�XVHG�WR�HQKDQFH�WKH�UROH�RI� LQIRUPDWLRQ� DQG� FRPPXQLFDWLRQ� WHFKQRORJLHV� �,&7V�� LQ� IDFLOLWDWLQJ� WKH� VRFLR�HFRQRPLF�GHYHORSPHQW�SURFHVV�
7KH� QHZ� LQIRUPDWLRQ� DQG� FRPPXQLFDWLRQ� WHFKQRORJLHV� DUH� RI� NH\� LPSRUWDQFH� WR� WKH�LQKDELWDQWV�RI�WKH�UHJLRQV��DV�WKH�&RPPLWWHH�RI�WKH�5HJLRQV�XQGHUOLQHG�LQ�LWV�RSLQLRQ�RQ�PHDVXUHV�WR�SURPRWH�LQIRUPDWLRQ�DQG�FRPPXQLFDWLRQ�WHFKQRORJLHV��1RW�RQO\�LV�WKHUH�D�VLJQLILFDQW� GLJLWDO� GLYLGH� EHWZHHQ� (XURSHDQ� 8QLRQ� FRXQWULHV�� EXW� DOVR� ZLWKLQ� WKHVH�FRXQWULHV� PDQ\� UHJLRQV� DUH� HQWLUHO\� µRII� WKH� JULG¶� �3HUVDXG�� ������ .RZDOF]\NRZVNL��������
7KH� XVH� RI� LQIRUPDWLRQ� WHFKQRORJLHV� LV� KHOSLQJ� WR� VWUHQJWKHQ� HFRQRPLF� DQG� VRFLDO�FRKHVLRQ�� ,W� LV� DOVR� LPSURYLQJ� WKH� HFRQRPLF� FRPSHWLWLYHQHVV� RI� WKH� UHJLRQV��+RZHYHU�WKH�WHUULWRU\�GHYHORSPHQW�SURFHVV�GHSHQGV�RI�WKH�GHFLVLRQV�RI�JRYHUQDQFH�V\VWHP�DQG�RI�RWKHUV�HFRQRPLFV�DFWRUV��,W�UHVXOWV�RI�WKH�KLVWRULF�SURFHVV�DFFXPXODWLRQ�RI�DWWLWXGHV�DQG�GHFLVLRQV�DQG�H[SHULHQFH�
5HJLRQV�VLWXDWHG�IDU�IURP�ODUJH�FLWLHV�DQG�GHQVHO\�SRSXODWHG�XUEDQ�DUHDV�DUH�QRZ��WKDQNV�WR� WKH� ,&7�� DEOH� WR� JDLQ� DFFHVV� WR� WKH� VDPH� XS�WR�GDWH� LQIRUPDWLRQ� DV� LV� DYDLODEOH� LQ�XUEDQ�DUHDV��
,QIRUPDWLRQ� DQG� &RPPXQLFDWLRQV� 7HFKQRORJ\� �,&7�� LV� DQ� LQFUHDVLQJO\� SRZHUIXO� WRRO�IRU� SDUWLFLSDWLQJ� LQ� JOREDO� PDUNHWV�� SURPRWLQJ� SROLWLFDO� DFFRXQWDELOLW\�� LPSURYLQJ� WKH�GHOLYHU\�RI�EDVLF�VHUYLFHV��DQG�HQKDQFLQJ�ORFDO�GHYHORSPHQW�RSSRUWXQLWLHV��,QQRYDWLRQ�LV�D�NH\�IRU�WKH�VXVWDLQDEOH�GHYHORSPHQW��FRPSHWLWLYHQHVV�DQG�GHSHQGV�RQ�WKH�DFFHVV WR�WKH�WDFLW�DQG�FRGLILHG� LQIRUPDWLRQ�DQG�NQRZOHGJH�EHLQJ� ,&7� D�ZD\� WR�FRQWULEXWH� WR�HDVLHU�DFFHVV�



�

$FFRUGLQJ� WR� 1HWR� DQG� %DUURVR� ������� WKH� UHODWLRQVKLS� EHWZHHQ� WKH� DGRSWLRQ� RI� WKH�,QIRUPDWLRQ� &RPPXQLFDWLRQ� 7HFKQRORJLHV� �,&7�� LQ� WKH� FRPSDQLHV� DQG� WKH� UHJLRQDO�GHYHORSPHQW�UHSUHVHQW�RQH�SRWHQWLDO�IRUP�WKDW�SHUPLWV�UHJLRQDO�WHUULWRULHV�WR�SURMHFW�DQG�SRVLWLRQ� LWVHOI� DQG� IDYRXU� WKH� HPHUJHQFH� RI� QHZ� RUJDQL]DWLRQV� DQG� UHODWLRQVKLSV�FRQILJXUDWLRQV�� ,Q� DQ� LQFUHDVHG� LQIRUPDWLRQ� VRFLHW\� ,&7� FRQVWLWXWH� D� UHJLRQDO�GHYHORSPHQW�LQVWUXPHQW�WKURXJK�LQIRUPDWLRQ�IORZV�GHYHORSHG���
,Q�WKH�UHFHQW�GHFDGHV�(8�DQG�QDWLRQDO�VWDWHV�KDYH�SODQQHG�SROLFLHV�WR�LQWURGXFH�,&7�LQ�UXUDO�DUHDV�LQ�RUGHU�WR�SHUPLW�DFFHVV�WR�QHZ�DQG�GLVWDQW�PDUNHWV��WR�EUHDN�LVRODWLRQ�DQG�LQFUHDVH�FRPSHWLWLYHQHVV��7KH�DGRSWLRQ�RI�,&7�E\�WKH�FRPSDQLHV�UHIOHFWV� WKH�SRZHU�RI�WKH�UHJLRQDO�SROLFLHV�DGRSWHG�� ,Q�RUGHU� WR�VXFFHVVIXOO\� LPSOHPHQW�SROLFLHV��IDFWRUV�VXFK�DV� WKH� RUJDQL]DWLRQDO�� LQVWLWXWLRQDO� DQG� VRFLR�FXOWXUDO� HQYLURQPHQW� RI� WKH� UHJLRQV� DQG�UXUDO� HQWHUSULVHV� VKRXOG� EH� WDNHQ� XQGHU� FRQVLGHUDWLRQ� �*HRUJRXGDNL�(��� 'LPDUD�� (��6NXUDV��'���������S���
$FFRUGLQJ� WR� 2(&'� �������� 1HWR� �������� �*HRUJRXGDNL�� HW� DO�� ������ LW� LV� IUHTXHQWO\�EHOLHIHG�WKDW�,&7V�RIIHUV�QHZ�PHDQV�IRU�UHYLWDOL]DWLRQ�RI�UXUDO�HFRQRPLHV�WKDW�IRU�D�ORQJ�SHULRG� KDYH� EHHQ� XQGHU� D� VHYHUH� HFRQRPLF� GHFOLQH� DQG� H[SHULHQFHG� RXWZDUG� XUEDQ�PLJUDWLRQ�� 7KH� LQFUHDVHG� DFFHVV� WR� LQIRUPDWLRQ� DQG� WKH� RSSRUWXQLW\� SURYLGHG� WR� UXUDO�DQG�UHPRWH�FRPSDQLHV�WR�VHUYH�QHZ�PDUNHWV�E\�GLPLQLVKLQJ�WKH�LPSDFW�RI�GLVWDQFH�DQGWLPH�ZHUH� WKH�PDLQ� EHQHILWV�� ,Q� WKLV� YLHZ�� WKH� ,&7� DUH� RQH� LQVWUXPHQW� IRU� FRPSDQ\¶V�GHYHORSPHQW�DQG�IRU�ORFDO�GHYHORSPHQW���
2XU� XQGHUVWDQGLQJ� RI� ,&7� LQIUDVWUXFWXUH� UHODWHV� WR� WKH� YLHZ� RI� /\\WLQHQ� ��������DFFRUGLQJ�WR�ZKLFK�LQIRUPDWLRQ�DQG�FRPPXQLFDWLRQ�WHFKQRORJ\�FRPSULVHV�RI�FRPSXWLQJ�DQG� WHOHFRPPXQLFDWLRQ� WHFKQRORJLHV� DQG� LV� DVVRFLDWHG� WR� WKH� NQRZ�KRZ� DSSOLHG� LQ�GLIIHUHQW�ILHOGV�RU�RUJDQLVDWLRQDO�DFWLYLW\��
6LPXOWDQHRXVO\��WKH�VPDOO�DQG�PHGLXP�FRPSDQLHV��60(¶V��DVVXPH�DQ�LPSRUWDQW�UROH�LQ�WKH� UHJLRQDO DQG� ORFDO� HFRQRP\�� 7KH� 60(¶V� DUH� PRUH� IOH[LEOH� LQ� DGRSWLQJ� WKH� QHZ�WHFKQRORJLHV� DQG� DFFRUG� WR� -XOLHQ� ������� VRPH� UHJLRQV� DUH� GHYHORSHG� EDVHG� LQ� WKH�60(�V��ZKHUH� WKH� HPSOR\PHQW�� WKH� DGGHG�YDOXH� DQG� WKH� H[SRUWDWLRQV� LQFUHDVHG� LQ� WKH�RFFLGHQWDO�HFRQRPLHV��$FFRUGLQJ�WR�9D]�DQG�&HViULR�������� WKH�60(�V�FRQWULEXWHG�WR�WKH�PLGGOH�DFWLYHV�DQG�G\QDPLFV�WKURXJK�QHWZRUNV�UHODWLRQVKLSV�ZLWK�RWKHUV�FRPSDQLHV��



�

7KH�LPSRUWDQFH�RI�WKH�60(�V�RQ�ORFDO�GHYHORSPHQW��SDUWLFXODUO\�LQ�SHULSKHUDO�UHJLRQV�LV�DOVR� HYLGHQW� LQ� WKH�ZRUN� RI�1LFRODV� DQG�1RURQKD� ��������*HRUJRXGDNL�� HW�� DO� ��������9D]�DQG�&HViULR������������
1RUULV��������LV�RQH�RI�WKH�UHVHDUFKHUV�ZKR�KDV�IRFXVHG�RQ�WKH�HFRQRPLF�DQG�SROLWLFDO�DVSHFWV� RI� DYDLODELOLW\� DQG� XVDJH� RI� FRPPXQLFDWLRQ� DQG� LQIRUPDWLRQ� WHFKQRORJ\�LQIUDVWUXFWXUH�� DQG� KDV� GLVWLQJXLVKHG� WKUHH� KLHUDUFKLFDO� OHYHOV�� WKH� PDFUR�OHYHO�� WKH�WHFKQRORJLFDO� DQG� HFRQRPLF� UHVRXUFHV� DYDLODEOH� DQG� WKHLU� GLVWULEXWLRQ�� WKH�PHVR�OHYHO��WKH� UROH� SOD\HG� E\� SROLWLFDO� LQVWLWXWLRQV�� DQG� WKH�PLFUR�OHYHO�� LQGLYLGXDO� UHVRXUFHV� DQG�LQGLYLGXDO�PRWLYDWLRQ�
7KXV�� WKH� DLP�RI� WKLV�SDSHU� LV� WR�SUHVHQW� WKH� UHVXOWV�RI�DQ�HPSLULFDO� UHVHDUFK� IURP� WKH�FRPSDQLHV�RI�WKH�&{D¶�5HJLRQ��WKDW�LV�ORFDWHG�LQ�WKH�LQWHULRU�RI�&HQWUDO�3RUWXJDO�DQG�WKDW�UHODWHV�WKH�LPSOHPHQWDWLRQ�DQG�XWLOL]DWLRQ�RI�,&7 DQG�WKHLU�LPSDFW�LQ�WKH�ORFDO�G\QDPLF�RI� LQQRYDWLRQ� DQG� SURSRVH� D� DQDO\WLFDO� IUDPHZRUN� IRU� WKH� IRZOLQJ� JRDOV�� WR� JHQHUDWH�ORFDO�LQQRYDWLRQ�DQG�FRPSHWLWLYHQHVV�XVLQJ�WKH�,&7 LQ�60(�V��
���+<327+(6(6�$1'�0(7+2'2/2*<
,Q�WKLV�SDSHU�ZH�WULHG�WR�DQDO\VH�WKH VLWXDWLRQ�RI�FRPSDQLHV�LQ�&{D¶�5HJLRQ�LQ�WHUPV�RI�LQQRYDWLRQV�LQWURGXFWLRQ�DQG�YHULI\�ZLWFK�FRQGLWLRQV�FDQ�JHQHUDWH�PRUH�G\QDPLVP��)RU�WKLV�SXUSRVH�ZH�FRQVLGHUHG�WKH�IROORZLQJ�IDFWRUV��EDVHG�RQ�WKH�WKLUG�OHYHO�SUHVHQWHG�E\�1RUULV� �������� ���� DFWLYLW\� VHFWRU�� ���� QXPEHU� RI� HPSOR\HUV�� ���� FRPSDQ\� GLPHQVLRQ��VDOHV�YROXPH������\HDU�RI�HVWDEOLVKPHQW������H[SRUW�DFWLYLW\������PDQDJHPHQW�HGXFDWLRQ������FXVWRPHU�VXSSOLHU�UHODWLRQVKLS�V\VWHPV�
:LWK� WKH� ILUVW� IDFWRU� ZH� FRQVLGHU� WKH� IDFW� WKDW� LQGXVWU\� G\QDPLFV� FDQ� PRGHUDWH� WKH�LQQRYDWLRQ�SURFHVV��WKH�VHFRQG�DQG�WKLUG�IDFWRU�PHDVXUH�WKH�GLPHQVLRQ�DV�DQ�PRGHUDWRU�DV�ZHOO��WKH�IRXUWK�IDFWRU�LQWURGXFHV�WKH�TXHVWLRQ�RI�PDWXUDWLRQ�SURFHVV��WKH�ILIWK�IDFWRU�PHDVXUHV�WKH�LQYROYHPHQW�LQ�IRUHLJQ�PDUNHWV�DV�D�GULYHU�IRU�LQQRYDWLRQ��WKH�VL[WK�IDFWRU�LV� PDQDJHULDO� LQIOXHQFH� LQ� WKLV� SURFHVV�� QDPHO\� DFDGHPLF� HGXFDWLRQ� DQG� WKH� VHYHQWK�IDFWRU� WULHV� WR� LQFOXGH� SULRU� GHYHORSPHQW� RI� ,&7�V� DV� D�PRGHUDWRU� WR�PRUH� LQQRYDWLRQ�LQYHVWPHQW��



�

7KH� &{D� LV� D� SRRU� UHJLRQ� LQ� 3RUWXJXHVH� DQG� (XURSHDQ� WHUPV� LQ� ZKLFK� D� VHULHV� RI�HOHPHQWV�� VFDUFH� WHFKQRORJLFDO�EDVH�� UHGXFHG�FRPSDQ\�VL]H��D�SRRU�PDQDJHULDO�DWWLWXGH�WRZDUGV�PRGHUQL]DWLRQ� DQG� UHOXFWDQW� FRRSHUDWLRQ� EHWZHHQ� FRPSDQLHV� XQLYHUVLWLHV� DQG�LQYHVWLJDWLRQV� FHQWUHV�� 7KRVH� FKDUDFWHULVWLFV� OLPLW� GH� FUHDWLRQ� DQG� GLIIXVLRQ� RI�LQQRYDWLRQ�DQG�FRPSHWLWLYHQHVV�GHYHORS��7KLV�UHJLRQ�FRYHUV�SDUW�RI�WZR�VXE�UHJLRQV�DQG�LV�FRQVWLWXWHG�E\�HLJKW FRXQFLOV RI�³%HLUD�,QWHULRU�1RUWH´�DQG�RQH�RI�³'RXUR´�
$FFRUGLQJ� WR�6WDNH� �������� WKH�PRVW�XQLTXH� DVSHFW�RI� D� FDVH� VWXG\� LV WKH� VHOHFWLRQ�RI�FDVHV� WR�VWXG\��,W�ZDV�UHFRJQLVHG�WKDW�XQGHUVWDQGLQJ�RI� WKH�SKHQRPHQD�GHSHQGV�RQ�WKH�DSSURSULDWH� FKRLFH� RI� WKH� FDVHV�� 7KH� VWXG\� XVHV� DV�PHWKRGV� RI� GDWD� JDWKHULQJ� VXUYH\V�ZLWK� TXDQWLILHG� UHVSRQVHV� WKDW� DOORZV� DQDO\VLQJ� WKH� SHUIRUPDQFH� RI� WKH� FRPSDQLHV� RI�WKLV�UHJLRQ�UHODWLYHO\�WR�WKH�XVH�RI�,&7��7KH�VDPSOH�ZH�XVHG�IRU�VXUYH\�ZDV�EDVHG�RQ�D�VHW� RI� FRPSDQLHV� RI� WKH� 3RUWXJXHVH� %DVH� RI� (VWDEOLVKPHQWV� DQG�&RPSDQLHV� IURP� WKH�3RUWXJXHVH�1DWLRQDO�,QVWLWXWH�RI�6WDWLVWLFV��7KH�LQTXLULHV�ZHUH�GLUHFWHG WR�WKH�PDQDJHUV�SHUVRQDOO\� E\� SRVWDO� VKLSSLQJ� DQG� E\� H�PDLO�� 7KH� LQIRUPDWLRQ� ZDV� UHFROOHFWHG� WKH�PRQWKV� -DQXDU\�� )HEUXDU\�� 0DUFK� DQG� $SULO� RI� ������ ,Q� VHOHFWLQJ� WKH� VDPSOH� ZH�FRQVLGHUHG�DOO�FRPSDQLHV�WKDW�KDG�PRUH�WKDQ����HPSOR\HHV��
���'$7$�75($70(17�$1'�5(68/76
,Q� RUGHU� WR� YHULI\� RXU� K\SRWKHVLV� ZH� EHJDQ� WR� JURXS� WKH� FRPSDQLHV� XVLQJ� FOXVWHU�DQDO\VHV�ZLWK�WKH�DLP�RI�YHULI\LQJ�WKH�GLIIHUHQW�OHYHO�RI�LQQRYDWLRQ�SUHVHQW��:H�REWDLQHG�WKUHH� JURXSV�� WKH� ILUVW�� FRQVWLWXWHG� E\� FRPSDQLHV� ZH� KLJKHU� LQQRYDWLRQ� HVWDEOLVKHG�� D�VHFRQG� ZLWK� PRUH� OLPLWHG� LQQRYDWLRQV� FHQWUHG� LQ� PDUNHWLQJ� DQG� D� WKLUG� ZLWK� DQ�LQWHUPHGLDWH�OHYHO�RI�LQQRYDWLRQV�7DEOH��� &OXVWHU�$QDO\VLV

� � �1HZ�SURGXFWV�OLQHV � � �1HZ�PDUNHWV�LQFUHDVHG�PDUNHW�VKDUH � � �3URFXW�TXDOLW\�LPSURYHPHQW � � �,QFUHDVHG�RSHUDWLRQDO�IOH[LELOLW\ � � �,QFUHDVHG�3URGXFWLRQ�FDSDFLW\ � � �/DERXU�FRVW�UHGXFWLRQ � � �(QHUJ\�DQG�0DWHULDO�UHGXFWLRQ � � �6HFXULW\�DQG�HQYLURQPHQW�LPSURYHPHQW � � �&RPSOLDQFH�ZLWK�QRUPV�DQG�UHJXODWLRQV � � �2WKHU�LQQRYDWLRQV � � �

&OXVWHUV



�

%DVHG�RQ�WKH�VWDWLVWLFV�LQ�WDEOH���ZH�FDQ�YHULI\�WKDW�WKHVH�GLIIHUHQW�OHYHOV�RI�LQQRYDWLRQ�FDQ�VLJQLILFDQWO\�VHSDUDWH�WKH�FRPSDQLHV�VWXGLHG�DQG�WKDW�WKH�RQO\�YDULDEOH�WKDW�GRHV�QRW�DV�VLJQLILFDQFH�LV�WKH�QHZ�PDUNHWV�DQG�LQFUHDVHG�PDUNHW�VKDUH�W\SH�RI�LQQRYDWLRQ�7DEOH���± &OXVWHU�$QDO\VLV�$QRYD
) 6LJ�6TXDUH GI 6TXDUH GI1HZ �SURGXFWV�OLQHV ���� � ���� �� ���� ����1HZ �PDUNHWV�LQFUHDVHG�PDUNHW�VKDUH ���� � ���� �� ���� ����3URFXW�TXDOLW\�LPSURYHPHQW ���� � ���� �� ���� ����,QFUHDVHG�RSHUDWLRQDO�I OH[LELOLW\ ����� � ���� �� ����� ����,QFUHDVHG�3URGXFWLRQ�FDSDFLW\ ����� � ���� �� ����� ����/DERXU�FRVW�UHGXFWLRQ ����� � ���� �� ����� ����(QHUJ\�DQG�0DWHULDO�UHGXFWLRQ ���� � ���� �� ���� ����6HFXULW\�DQG�HQYLURQPHQW�LPSURYHPHQW ����� � ���� �� ����� ����&RPSOLDQFH�Z LW K�QRUPV�DQG�UHJXODWLRQV ����� � ���� �� ����� ����2WKHU�LQQRYDWLRQV ���� � ���� �� ���� ����

&OXVWHU (UURU

%DVHG� LQ� WKLV�FOXVWHULQJ�ZH�DQDO\VHG�RXU�K\SRWKHVLV�E\�DSSO\LQJ�GLVFULPLQDWH�DQDO\VLV��,Q� WDEOH� �� ZH� FDQ� YHULI\� WKH� UHVXOWV� REWDLQHG�� 7ZR� IXQFWLRQV�ZHUH� HVWLPDWHG� WKH� ILUVW�H[SODLQLQJ�������RI�YDULDQFH� DQG� WKH� VHFRQG�������%\�REVHUYLQJ� WKH�:LONV¶�/DPEGD�WHVW�ZH�FDQ�YHULI\�WKDW�WKH�ILUVW�IXQFWLRQ�LV�VLJQLILFDQW��EXW�QRW�WKH�VHFRQG�
7DEOH���� 'LVFULPLQDW�$QDO\VLV�)XQFWLRQV�DQG�:LONV�/DPEGD

)XQFWLRQ (LJHQYDOXH ��RI�9DULDQFH &XPXODWLYH�� &DQRQLFDO�&RUUHODWLRQ
� ����� ������ ������ ������ ����� ����� ������� �����

)LUVW���FDQRQLFDO�GLVFULPLQDQW�IXQFWLRQV�Z HU H�XVHG�LQ�WKH�DQDO\VLV�
:LONV
�/DPEGD
7HVW�RI�)XQFWLRQ�V�:LONV
�/DPEGD &KL�VTXDUH GI 6LJ�
��WKURXJK�� ����� ������ ������ ������ ����� ����� ����� �����

,Q�WDEOH���ZH�FDQ�VHH�WKDW�WKLV�ILUVW�GLVFULPLQDQW�IXQFWLRQ�LV�UHODWHG�WR�WKH�DFWLYLW\�VHFWRU�RI�WKH�FRPSDQ\��WKH�GLPHQVLRQ�RI�WKH�FRPSDQ\�DQG�WKH�PDQDJHULDO�DFDGHPLF�HGXFDWLRQ��7KH� RWKHU� IDFWRU� VKRZ� DVVRFLDWHG� ZLWK� WKH� VHFRQG� IXQFWLRQ� WKDW� DV� QRW� SURYHQ�VLJQLILFDQFH� DQG� LQFOXGH� WKH� \HDU� RI� HVWDEOLVKPHQW�� WKH� H[SRUW� DFWLYLW\� DQG� WKH� XVH� RI�FXVWRPHU�RU�VXSSOLHU�UHODWLRQVKLS�V\VWHPV��%DVHG�LQ�D�SURFHVV�RI�FURVV�YDOLGDWLRQ�ZH�FDQ�YHULI\� WKDW� WKH� SUREDELOLW\� RI� FRUUHFW� FODVVLILFDWLRQ� LV� VLJQLILFDQWO\� KLJKHU� WKDQ� UDQGRP�SUREDELOLW\�



�

7DEOH���± 'LVFULPLQDQW�$QDO\VLV�6WUXFWXUH�0DWUL[
)XQFWLRQV � �
6HFWRUV ���� �����0DQDJHU�HGXFDWLRQ ����� �����6DOHV�9ROXPH ���� ����&XVWRPHU�6XSOLHUV�UHODWLRQVKLS�V\VWHPV ���� ����([SRUW� DFWLYLW\ ����� �����&RPSDQ\�'LPHQVLRQ ���� ����<HDU�RI�,QVWDODWLRQ ���� ����
������RI�RULJLQDO�JURXSHG�FDVHV�FRUUHFWO\�FODVVLI LHG�������RI�FURVV�YDOLGDWHG�JURXSHG�FDVHV�FRUUHFWO\�FODVVLI LHG�

:H�FRQVLGHUHG�DQRWKHU�VHWV�RI�YDULDEOHV��QDPHO\� WKH� W\SH�RI�FRRSHUDWLRQ�UHODWLRQVKLSV��,Q� WDEOH���ZH�FDQ�REVHUYH�WKDW�FRPSDQLHV�LQ�JURXS�RQH�DUH�VLJQLILFDQWO\�GLIIHUHQW�IURP�FRPSDQLHV� LQ� JURXSV� �� DQG� �� UHJDUGLQJ� WKH� FRRSHUDWLRQ� ZLWK� FOLHQWV� DQG� FRQVXOWDQWV��ZKLOH� WKH� UHYHUVH� LV� WUXH� LQ� WHUPV� RI� FRRSHUDWLRQ�ZLWK�SXEOLF� DGPLQLVWUDWLRQ� DQG�RWKHU�LQVWLWXWLRQV��
7DEOH�± ��$QRYD�± &RRSHUDWLRQ�

'LI�) 6LJ� Q � Q �� Q �� &OXVWHUV
$II LOLDWHG�&RPSDQ\ ���� ���� ���� ���� ����6XSSOLHUV ���� ���� � � ����&OLHQWV ���� ���� � ���� ���� �!���&RPSHWLWRUV ���� ���� ���� ���� ����&RQVXOWDQWV ���� ���� ���� ��� ���� �!���5	'�LQVWLWXWLRQV ���� ���� � ���� ���8QLYHUVLWLHV ���� ���� � ���� ����'HYHORSPHQW�DVVRFLDWLRQV ���� ���� ���� ��� ����0DQDJHPHQW�DVVRFLDWLRQV ���� ���� ���� ���� ����3XEOLF�$GPLQVWUDWLRQ ���� ���� � ���� ���� �!���/RFDO�$GPLQLVWUDWLRQ ���� ���� � ���� ����8QLRQV ���� ���� � � ���2WKHU�LQVWLWXWLRQV ���� ���� � ���� ��� �!�

&OXVWHUV



�

$QRWKHU� DVSHFW� ZH� FRQVLGHUHG� ZDV� WKH� GHWHUPLQDWLRQ� RI� WKHVH� FRPSDQLHV¶� SULQFLSDO�VRXUFHV� RI� LQQRYDWLRQ� LQIRUPDWLRQ� DQG� WKH� SULQFLSDO� IDFWRUV� WKDW� OLPLW� LQQRYDWLRQ�LPSOHPHQWDWLRQ��)RU�WKLV�ZH�XVHG�SULQFLSDO FRPSRQHQWV�WURXJK�IDFWRU�DQDO\VLV��,Q�WDEOH��D�ZH�FDQ�VHH�WKDW�LQ�WKH�FDVH�RI�LQIRUPDWLRQ�VRXUFHV�IRU�LQQRYDWLRQ�ZH�IRXU�FRPSRQHQWV�ZHUH�LGHQWLILHG��H[SODLQLQJ�����RI�WKH�YDULDQFH�DQG�ZLWK�D�.02�RI������
7DEOH��D�± 5RWDWHG�6ROXWLRQ�± ,QIRUPDWLRQ�6RXUFHV

&RPSRQHQWV 7RWDO ��RI�9DULDQFH &XPXODWLYH�� 7RWDO ��RI�9DULDQFH &XPXODWLYH��
� ���� ����� ����� ���� ����� ������ ���� ����� ����� ���� ����� ������ ���� ����� ����� ���� ����� ������ ���� ���� ����� ���� ����� ������ ���� ���� ������ ���� ���� ������ ���� ���� ������ ���� ���� ������ ���� ���� ������� ���� ���� ������� ���� ���� ������� ���� ���� ������

5RWDWLRQ�6XPV�RI�6TXDUHG�/RDGLQJV,QLWLDO�(LJHQYDOXHV

,Q� WDEOH� �E� ZH� FDQ� YLHZ� WKDW� WKH� ILUVW� FRPSRQHQW� LV� DVVRFLDWHG� ZLWK� SURIHVVLRQDO�QHWZRUNV�� SHUVRQDO� FRQWDFWV�� LQVLGH� WKH�FRPSDQ\�DQG�PRVW� VRXUFHV�RI� LQIRUPDWLRQ�� WKH�VHFRQG� IDFWR� LV� UHODWHG� ZLWK� H[SRVLWLRQV� DQG� XQLYHUVLWLHV�� WKH� WKLUG� IDFWRU� UHODWHV� WRFRQVXOWLQJ�DQG�RWKHU�ILUPV��ZKLOH�WKH�IRXUWK�IDFWRU�
7DEOH��E�± )DFWRU�$QDO\VLV�± ,QIRUPDWLRQ�6RXUFHV

&RPSRQHQWV � � � �
3URIHVVLRQDO�QHWZ RUNV ���� ����� �����3HUVRQQDO�FRQWDFWV ���� ����� �����,QVLGH�WKH�FRPSDQ\ ���� ����� ���� ����&OLHQWV ���� ����� ����� �����5	'�/DERUDWRULHV ���� ���� ���� ����&RQVXOWLQJ�I LUPV ���� ���� ���� �����&RPSHWLWRUV ���� ���� �����2WKHU�FRPSDQLHV ���� ���� ���� �����6XSSOLHUV ���� ���� ����&RQIHUHQFHV�DQG�VFLHQWLI LF�MRXUQDOV ���� ���� ����� ����([SRVLWLRQV ���� ���� ����� �����8QLYHUVLWLHV ���� ���� ���� ����



�

,Q� WDEOH� �D� ZH� FDQ� VHH� WKDW� WKLV� DQDO\VLV� RQ� IDFWRUV� WKDW� GLIILFXOW� WKH� LQ� LQQRYDWLRQ�SURFHVV� VKRZV� WKUHH� FRPSRQHQWV�ZHUH� LGHQWLILHG�� H[SODLQLQJ� ��� RI� WKH� YDULDQFH� DQG�ZLWK�D�.02�RI������
7DEOH��D�± )DFWRU�$QDO\VLV�± ,QQRYDWLRQ�'LIILFXOWLHV

&RPSRQHQWV 7RWDO ��RI�9DULDQFH &XPXODWLYH�� 7RWDO ��RI�9DULDQFH &XPXODWLYH��
� ���� ����� ����� ���� ����� ������ ���� ���� ����� ���� ����� ������ ���� ���� ����� ���� ����� ������ ���� ���� ������ ���� ���� ������ ���� ���� ������ ���� ���� ������ ���� ���� ������ ���� ���� ������� ���� ���� ������� ���� ���� ������� ���� ���� ������� ���� ���� ������

,QLWLDO�(LJHQYDOXHV 5RWDWLRQ�6XPV�RI�6TXDUHG�/RDGLQJV

,Q� WDEOH� �E� ZH� FDQ� YLHZ� WKDW� WKH� ILUVW� FRPSRQHQW� LV� DVVRFLDWHG� ZLWK� ODFN� RI� FOLHQWV�DFFHSWDQFH�� WHFKQRORJ\�NQRZOHGJH�DQG�PDUNHW� LQIRUPDWLRQ�WKH�VHFRQG�IDFWRU� LV�UHODWHG�ZLWK�ILQDQFLDO�PHDQV��ULVN�SHUFHSWLRQ�DQG�LQQRYDWLRQV�FRVWV�ZKLOH�WKH�WKLUG�IDFWRU�UHODWHV�WR�PDUNHW�GLPHQVLRQ��ODFN�RI�FRRSHUDWLRQ�HIIRUWV�DQG�ORZ�ZRUNHUV�PRELOLW\�
7DEOH��E�± 5RWDWHG�6ROXWLRQ�± ,QQRYDWLRQ�'LIILFXOWLHV

&RPSRQHQWV � � �
/DFN�RI�FOLHQWV�DFFHSWDQFH ���� ���� ����/DFN�RI�WHFKQRORJ\�NQRZOHGJH ���� ����/DFN�RI�PDUNHW�LQIRUPDWLRQ ���� ���� ����/DFN�RI�WUDLQHG�SHUVRQDO ���� ���� ����,QIOH[LEOH�RUJDQL]DWLRQDO�VWUXFWXUH ���� ���� ����([FHVV�QRUPV�DQG�UHJXODWLRQV ���� ���� ����/DFN�RI�ILQDQFLDO�PHDQV ���� ���� ����+LJK�ULVN�SHUFHSWLRQ ���� ���� ����+LJK�LQQRYDWLRQ�FRVWV ���� ���� ����5HGXFHG�PDUNHW�GLPHQVLRQ ���� ����/DFN�RI�FRRSHUDWLRQ�HIIRUWV ���� ���� ����/RZ�ZRUNHUV�PRELOLW\ ���� ���� ����/RZ�FRVWXPHUV�H[SHFWDWLRQV ���� ���� ����



��

���',6&866,21�$1'�&21&/86,216
)URP� WKH� DQDO\VLV� RI� WKH� UHVXOW� SUHVHQWHG� DERYH�� ZH� IRXQG� GLVSDULWLHV� LQ� OHYHO� RI�DGRSWLRQ�RI�QHZ�WHFKQRORJLHV��PDQDJHULDO�DQG�WHFKQLFDO�H[SHUWLVH��WUDLQLQJ�DQG�H[SRVXUH�WR� DYDLODEOH� WHFKQRORJLHV� DQG� RWKHU� LQIUDVWUXFWXUHV� EHWZHHQ� RUJDQL]DWLRQV�� ,Q� WKH�RUJDQLVDWLRQV�VWXGLHG��WKH�LPEDODQFHV�FRXOG�EH�EURDGO\�DWWULEXWHG�WR�GLIIHUHQFHV�LQ�VHFWRU�RU�LQGXVWU\��PDQDJHPHQW�HGXFDWLRQ�DQG�VDOHV�YROXPH�RU�GLPHQVLRQ�
7KH�HOHPHQWV�RI�FRRSHUDWLRQ�DUH�DOVR�LPSRUWDQW�DQG�ZH�FRXOG�REVHUYH�WKDW�FRPSDQLHV�LQ�WKH� ILUVW� JURXS� ZH� IRXQG�� WKDW� KDQG� PRUH� LQQRYDWLYH� DVSHFWV� LPSOHPHQWHG� ZHUH�FRRSHUDWLQJ�PRUH�ZLWK� FRQVXOWDQWV� DQG� FOLHQWV��ZKLOH� RWKHU�JURXSV�RI� FRPSDQLHV�ZHUH�PRUH�FRQQHFWHG�ZLWK�SXEOLF�DGPLQLVWUDWLRQ��
:KHQ� DQDO\VLQJ� WKH� GLIIHUHQW� VRXUFHV� RI� LQIRUPDWLRQ� XVHG� E\� FRPSDQLHV� ZH� FRXOG�REVHUYH� WKDW� FRPSDQLHV�ZRXOG� DVVRFLDWH� SURIHVVLRQDO� QHWZRUNV�� SHUVRQDO� FRQWDFWV� DQG�LQVLGH�FRPSDQ\�LQIRUPDWLRQ��ZKLOH�FRRSHUDWLRQ�ZLWK�XQLYHUVLWLHV�DQG�H[SRVLWLRQV�VHDP�WR�FRPH�WRJHWKHU�DQG�FRQVXOWLQJ�DQG FRRSHUDWLRQ�ZLWK�RWKHU�ILUPV�ZRXOG�EH�DQRWKHU�URXW�WR�LQIRUPDWLRQ���
&RQVLGHULQJ� WKH� GLIILFXOWLHV� WR� LPSOHPHQW� LQQRYDWLRQV�ZH� FDQ� VHH� WKUHH�PDLQ� W\SHV� RI�SUREOHPV� WKDW� ILUP� LGHQWLI\�� D� ILUVW� FRPSRQHQW�� WKDW� LV� DVVRFLDWHG�ZLWK� ODFN� RI� FOLHQWV�DFFHSWDQFH�� FRPSDQ\� WHFKQRORJ\�NQRZOHGJH� DQG�PDUNHW� LQIRUPDWLRQ�� D� VHFRQG� IDFWRU��WKDW�LV�UHODWHG�ZLWK�ILQDQFLDO�PHDQV��ULVN�SHUFHSWLRQ�DQG�LQQRYDWLRQV�FRVWV�ZKLOH�WKH�WKLUG�IDFWRU�� UHODWHV� WR� PDUNHW� GLPHQVLRQ�� ODFN� RI� FRRSHUDWLRQ� HIIRUWV� DQG� ORZ� ZRUNHUV�PRELOLW\��
,Q� JOREDO� WHUPV� DIWHU� GLYLGLQJ� WKH� ILUPV� LQ� WKUHH� JURXSV�� WKH� DQDO\VLV� VKRZ� WKDW�GLPHQVLRQ� DQG� LQGXVWU\� DUH� DVSHFWV� WKDW� FRQVWUDLQ� LQQRYDWLRQ� DORQJ�ZLWK�PDQDJHPHQW�HGXFDWLRQ� DQG� YDOXHV�� 0RUH� LQQRYDWLYH� FRPSDQLHV� VHHN� FRRSHUDWLRQ� ZLWK� FRQVXOWDQWV�DQG� FOLHQWV DQG� VHDP� WR� EH� D UHDVRQ� IRU�PRUH�GLIILFXOWLHV� RQ� LQQRYDWLRQ� GHULYHG� IURP�PDUNHW� GLPHQVLRQ�� ODFN� RI� FRRSHUDWLYH� HQYLURQPHQW� DQG� ORZ� PRELOLW\� WKDW� FDQ� EH�DVVRFLDWHG�ZLWK�PRUH�GLVIDYRXUHG�UHJLRQV�



��

5()(5(1&(6
%5$0$17,��$���������)URP�6SDFH�WR�7HUULWRU\��5HODWLRQDO�GHYHORSPHQW�DQG�7HUULWRULDO�&RPSHWLWLYHQHVV��5HYXH�G¶(FRQRPLH�5pJLRQDOH�HW�8UEDLQH�� 5(58��Q�����S��������&$0$*1,��5���HGV���������,QQRYDWLRQ�1HWZRUN��6SDWLDO�3HUVSHFWLYHV��%HOKDYHQ�3UHVV��%ULVWRO&+$9(6��5�$��$/%$��-�5��������7KH�5ROH�RI�WKH�,QQRYDWLRQ�RQ�,&7¶V�,Q�5HJLRQDO�'HYHORSPHQW��7KH�$QGDOXVLDQ &DVH��;,9�-RUQDGDV�/XVR�(VSDQKRODV�GH�*HVWmR�&LHQWtILFD��UHDOL]DGDV�QD�8QLYHUVLGDGH�GRV�$oRUHV�GH���D���GH�)HYHUHLUR��$oRUHV&285/(7��&��H�3(&48(85��%���������6\VWqPHV�/RFDX[�G¶(QWUHSULVHV�HW�([WHUQDOLWpV��(VVDL�GH�7\SRORJLH��5HYXH�G¶(FRQRPLH�5pJLRQDOH�HW�8UEDLQH�� 5(58��Q������SS��������('48,67��&KDUOHV��������6\VWHPV�RI�,QQRYDWLRQ��7HFKQRORJLHV��,QVWLWXWLRQV�DQG�2UJDQL]DWLRQV��3LQWHU��/RQGRQ�DQG�:DVKLQJWRQ)(552��-��������,QQRYDWLYH�0LOLHX[�LQ�6PDOO�&LWLHV� DQ�$WWDLQDEOH�8WRSLD"�7KH�FDVH�RI�eYRUD��3RUWXJDO��LQ�&5(92,6,(5��2OLYLHU ��&$0$*1,��5REHUWR���HGV���������/HV�0LOLHX[�8UEDLQV ��,QQRYDWLRQ��6\VWqPHV�GH�3URGXFWLRQ�HW�$QFUDJH��,5(5��('(6��1HXFKkWHO��S��*(25*28'$.,�(���',0$5$��(��6.85$6� '����������:RUOGV�RI�3URGXFWLRQ�DQW�WKH�DGRSWLRQ�RI�&RPPXQLFDWLRQ�DQG�,QIRUPDWLRQ�7HFKQRORJLHV�DPRQJ�)RRG�60(V�LQ�/DJJLQJ�DUHDV�RI�*UHHFH��,Q�&RQIHUHQFH�³6PDOO�)LUPV�6WUDWHJ\�IRU�,QQRYDWLRQ�DQG�5HJLRQDO�3UREOHPV��8QLYHUVLGDGH�GR�$OJDUYH����H���'HFHPEHU�*8,0$5(6� 5��$��������3ROtWLFD�,QGXVWULDO�H�7HFQROyJLFD�H�6LVWHPDV�GH�,QRYDomR�&HOWD�(GLWRUD�+$8.1(6��-RKDQ��������,QQRYDWLRQ 6\VWHPV�DQG�&DSDELOLWLHV��3DSHU�SUHSDUHG�ZLWKLQ�WKH�IUDPHZRUN�RI�WKH�76(5�5,6(��3URJUDP��IRU�WKH�(XURSHDQ�&RPPLVVLRQ��'*;,,��67(3�*UXSSHQ��2VOR��'HFHPEHU�-8/,(1��3��$���������(FRQRPLF�7KHRU\��(QWUHSUHQHXUVKLS�DQG�1HZ�(FRQRPLF�'\QDPLFV��LQ�&RQWL�HW�DO�HGV��7KH�,QGXVWULDO�(QWHUSULVH�DQG�LWV�HQYLURQPHQW��VSDWLDO�SHUVSHFWLYHV��$YHEXU\��S���������.2:$/&=<.2:6.,��0����������'LVFRQQHFWHG�&RQWLQHQW��+DUYDUG�,QWHUQDWLRQDO�5HYLHZ��������������/81'9$//��%�$���HG����������1DWLRQDO�6\VWHPV�RI�,QQRYDWLRQ��7RZDUGV�D�7KHRU\�RI�,QQRYDWLRQ�DQG�,QWHUDFWLYH�/HDUQLQJ��/RQGRQ��3LQWHU�3XEOLVKHUV�����(GLomR/81'9$//��%�$��������:K\�6WXG\�1DWLRQDO�6\VWHPV�DQG�1DWLRQDO�6W\OHV�RI�,QQRYDWLRQ��7HFKQRORJ\�$QDO\VLV�	�6WUDWHJLF�0DQDJHPHQW��9RO�����Q�����S���������0$,//$7��'��������30(�HW�6\VWqPH�H��7HUULWRULDO�GH�3URGXFWLRQ��LQ�)RXUFDGH�&����(G��3HWLWH�(QWUHSULVH�HW�'HYHORSPHQW�/RFDO��(VND�(GLWLRQV��3DULV��S���������0$,//$7��'���&5(92,6,(5��2���(7�/(&24��%�� ������5pVHDX[�G¶,QQRYDWLRQ�HW�'\QDPLTXH�7HUULWRULDO ��OH�FDV�GH�O¶$UF�-XUDVVLHQ��LQ�0$,//$7��'� ��48e9,7��0� ��6(11��/��HGV���������5pVHDX[�G¶,QQRYDWLRQ�HW�0LOLHX[�,QQRYDWHXUV ��XQ�3DUL�SRXU�OH�'pYHORSSHPHQW�5pJLRQDO��,5(5��*5(0,�('(6��1HXFKkWHO��S������1(/621��5����HG����������1DWLRQDO�6\VWHPV�RI�,QQRYDWLRQ��D�&RPSDUDWLYH�6WXG\��2[IRUG��8QLYHUVLW\�3UHVV1(72��3DXOR�$OH[DQGUH��������7HFQRORJLDV�GH�,QIRUPDomR�H�'HVHQYROYLPHQWR�5HJLRQDO��1RYDV�FRQILJXUDo}HV�5HODFLRQDLV�H�1RYDV�3UR[LPLGDGHV�± R�3URFHVVR�GH�&RQVWUXomR�GH�0HPyULD�GR�7HUULWyULR��,;�(QFRQWUR�1DFLRQDO�GD�$3'5��/LVERD����D����GH�-XQKR�GH�����1(72��3DXOR�$OH[DQGUH��6,/9$��3DXOR��������$�&DUWRJUDILD�5HODFLRQDO�H�D�*HVWmR�GH�8QLGDGHV�7HUULWRULDLV��$FWDV�GR�9,�(QFRQWUR�1DFLRQDO�GD�$3'5��5HJL}HV�H�&LGDGHV�QD�8QLmR�(XURSHLD��TXH�)XWXUR" 9ROXPH����2XWXEUR��&RLPEUD���S���������1,&2/$6��)���12521+$��0�7���������6WDWH�RI�$UW�LQ�,QVWUXPHQWV�IRU�/RFDO�'HYHORSPHQW��60(V�DQG�960(V��3XEOLF�5HSRUW�'���&RQWUDFW�Q��+36(�&7�������������3URMHFW�,1129$/2&1255,6��3����������'LJLWDO�GLYLGH��&LYLF�HQJDJHPHQW��LQIRUPDWLRQ�SRYHUW\��DQG�WKH�,QWHUQHW�ZRUOGZLGH� &DPEULGJH��8.��&DPEULGJH�8QLYHUVLW\�3UHVV�2&'(��������1DWLRQDO�,QQRYDWLRQ�6\VWHPV��2(&'�3XEOLFDWLRQV��3DULV



��
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