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��� 2YHUYLHZ�RI�5HVHDUFK�2EMHFWV

����� 2UJDQL]DWLRQDO�2YHUYLHZ�

37�7HONRP� ,QGRQHVLD� �3HUVHUR��7EN�� ,V� D� FRPSDQ\ LQ� WKH� ILHOG� RI� LQIRUPDWLRQ� DQG�

FRPPXQLFDWLRQ� WHFKQRORJ\� �,&7�� DQG� LV� D� 6WDWH�2ZQHG� (QWHUSULVH� �%801��� 7KH�

,QGRQHVLDQ� JRYHUQPHQW� LV� WKH� ODUJHVW� VKDUHKROGHU� LQ� WKLV� FRPSDQ\�� WKH� JRYHUQPHQW�

KDYH�������SHUFHQW�VKDUH�LQ�WKLV�FRPSDQ\��2Q�WKH�,QGRQHVLD�6WRFN�([FKDQJH��,';���

7HONRP�*URXS�LV�OLVWHG�DV��7/.0��DQG�RQ�WKH�1HZ�<RUN�6WRFN�([FKDQJH��1<6(���

ZKLFK�LV�OLVWHG�DV��7/0��

$W� WKLV� WLPH� WKH�7HONRP�*URXS� LV� D� GLJLWDO� WHOHFRPPXQLFDWLRQV� FRPSDQLHV� WKDW�

LPSOHPHQW�EXVLQHVV�V\VWHP�RULHQWHG� WR� WKH�FXVWRPHU�DQG� WKH�FRPSDQ\
V�RSHUDWLRQDO�

VWUDWHJ\��7KLV�FKDQJH�DLPV�WR�PDNH�WKH�7HONRP�*URXS�RUJDQL]DWLRQ�PRUH�IOH[LEOH�LQ�

DGDSWLQJ� WR� WKH� UDSLGO\� FKDQJLQJ� WHOHFRPPXQLFDWLRQV� LQGXVWU\� HDFK� \HDU�� 7KH� QHZ�

RUJDQL]DWLRQDO�V\VWHP�LV�H[SHFWHG�WR�LQFUHDVH�HIILFLHQF\�DQG�HIIHFWLYHQHVV�LQ�SURGXFLQJ�

D�TXDOLW\�FXVWRPHU�H[SHULHQFH�

7KH� 7HONRP� *URXS� LV� DOZD\V� JURZLQJ� DQG� FKDQJLQJ� LQ� DFFRUGDQFH� ZLWK� WKH�

GHYHORSPHQW�RI�QHZ�WHFKQRORJ\�� LQIRUPDWLRQ�DQG�GLJLWDOL]DWLRQ��EXW� LW� LV�VWLOO� LQ� WKH�

VDPH� ILHOG� RI� WHOHFRPPXQLFDWLRQV� DQG� LQIRUPDWLRQ� WHFKQRORJ\�� 7HONRP*URXS�

FXUUHQWO\�PDQDJHV�VL[�EXVLQHVV�SRUWIROLRV�WKDW�VHUYH�IRXU�FXVWRPHU�VHJPHQWV��QDPHO\�

FRUSRUDWH�� KRXVLQJ�� LQGLYLGXDO� DQG� RWKHUV�� 7HONRP�*URXS
V� EXVLQHVV� SRUWIROLR� LV� DV�

IROORZV�

7$%/(�����
32572)2/,2�2)�37��7(/.20�,1'21(6,$

1R 1DPH�3URGXFW ([SODQDWLRQ

� 0RELOH� 7KLV� SRUWIROLR� RIIHUV� PRELOH� YRLFH��

606�DQG�YDOXH�DGGHG�VHUYLFH��DV�ZHOO�

DV�PRELOH�EURDGEDQG��7KHVH�SURGXFWV�

DUH� DYDLODEOH� WKURXJK� WKH� FRPSDQ\¶V�

�EH�FRQWLQXHG�
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VXEVLGLDU\��7HONRPVHO��ZLWK�LWV�.DUWX�

+DOR�VLJQDWXUH�SRVWSDLG 6,0�FDUG�DQG�

6LP3$7,��.DUWX�$V�DQG�/RRS�SUHSDLG�

RQHV�

� )L[HG� 7KLV� SRUWIROLR� SURYLGHV� IL[HG� OLQH�

VHUYLFH�� ZKLFK� LQFOXGH� IL[HG� YRLFH��

IL[HG�EURDGEDQG��DV�ZHOO�DV�:L�)L�DQG�

RWKHU� HPHUJLQJ� ZLUHOHVV� WHFKQRORJ\�

VHUYLFHV�WKURXJK�WKH�,QGL+RPH�EUDQG�

� :KROHVDOH�	�,QWHUQDWLRQDO� 7KH�VHUYLFHV�RIIHUHG�LQ� WKLV�SRUWIROLR�

DUH� QDPHO\� LQWHUFRQQHFWLRQ�� QHWZRUN�

VHUYLFH�� :L�)L�� 9$6�� KXEELQJ� GDWD�

FHQWHU�DQG�FRQWHQW�SODWIRUP��GDWD�DQG�

LQWHUQHW��DQG�VROXWLRQ�

� 1HWZRUN�,QIUDVWUXFWXUH 7KLV�SRUWRIOLR�RIIHUV�QHWZRUN�VHUYLFH��

VDWHOOLWH��LQIUDVWUXFWXUH�DQG�WRZHU�

� (QWUHSULVH�'LJLWDO 2IIHUV� DQ� LQIRUPDWLRQ� DQG�

FRPPXQLFDWLRQ� WHFKQRORJ\� SODWIRUP�

VHUYLFH� DQG� VPDUW� HQDEOHU� SODWIRUP�

VHUYLFH�

� &RQVXPHU�'LJLWDO 7KLV� SRUWIROLR� FRQVLVWV� RI�PHGLD� DQG�

HGXWDLQPHQW� VHUYLFH�� VXFK� DV� H�

FRPPHUFH� �EODQMD�FRP��� YLGHR�79�

DQG� PRELOH�EDVHG� GLJLWDO� VHUYLFH��

0RUHRYHU�� ZH� RIIHU� GLJLWDO� OLIH�

VHUYLFHV� VXFK� DV� GLJLWDO� OLIHVW\OH�

�/DQJLW� 0XVLN� DQG� 9LGHR0D[���

GLJLWDO� SD\PHQW� VXFK� DV� /LQNDMD��

GLJLWDO� DGYHUWLVLQJ� DQG� DQDO\WLFV� IRU�

GLJLWDO� DGYHUWLVLQJ� EXVLQHVV� DQG�

PRELOH� EDQNLQJ� VROXWLRQ� DV� ZHOO� DV�

�&RQWLQXHG�

�EH�FRQWLQXHG�
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HQWHUSULVH� GLJLWDO� VHUYLFH�� ZKLFK�

RIIHUV� WKH� ,QWHUQHW� RI� 7KLQJV� �,R7��

VHUYLFH�

6RXUFH��7HONRP�FR�LG

D� 6WUDWHJLF�2EMHFWLYHV

$W�WKLV�WLPH�7HONRP *URXS�KDV�WKH�IROORZLQJ�VWUDWHJLF�REMHFWLYHV WR�EHFRPH�WKH�

7RS����0DUNHW�&DSLWDOL]DWLRQ�7HOFR�LQ�$VLD�3DFLILF�E\������

E� &RUSRUDWH�6WUDWHJ\

7HONRP�*URXS�KDV�D�FRUSRUDWH�VWUDWHJ\�WR�KDYH�FRPSHWLWLYH�DQG�VXVWDLQDEOH�JURZWK�

VR� DV� WR� UHDOL]H ,QGRQHVLD
V� JRDO� RI� EHFRPLQJ� WKH� ODUJHVW� GLJLWDO� HFRQRP\� LQ�

6RXWKHDVW�$VLD��7KHUH�DUH�WKUHH�VWUDWHJLHV�RZQHG�E\�WKH�7HONRP�*URXS��QDPHO\�

�� 3RUWIROLR�6WUDWHJ\

7HONRP� *URXS� FXUUHQWO\� IRFXVHV� RQ� WKH� 7,0(6� GLJLWDO� SRUWIROLR�

�7HOHFRPPXQLFDWLRQ��,QIRUPDWLRQ��0HGLD��(GXWDLQPHQW�	�6HUYLFHV��ZKLFK�KDV�

FRQYHUJHQW�DQG�VHDPOHVV�VHUYLFHV�VR�DV�WR�SURYLGH�KLJK�YDOXH�IRU�FXVWRPHUV�

�� 'LUHFWLRQDO�6WUDWHJ\

7HONRP� *URXS� KDV� D� EHOLHI� WKDW� LWV� PDUNHW� FDSLWDOL]DWLRQ� LV� JURZLQJ�

VLJQLILFDQWO\�� WKLV�PDNHV� WKHP� DGG� YDOXH� WR� FXVWRPHUV� WKURXJK� D� YDULHW\� RI�

VHUYLFHV�DQG�SURGXFW�LQQRYDWLRQV�DQG�GHYHORS�D�VWURQJ�GLJLWDO�HFRV\VWHP�LQ�WKH�

GRPHVWLF�DQG�LQWHUQDWLRQDO�PDUNHWV�

�� 3DUHQWLQJ�6WUDWHJ\

7HONRP*URXS�DSSOLHV�D� VWUDWHJLF�FRQWURO�DSSURDFK� WR�VWUHDPOLQH� LWV�EXVLQHVV�

XQLWV�DQG�VXEVLGLDULHV�VR�WKDW�WKH�SURFHVV�ZLOO�UXQ�PRUH�GLUHFWHG�LQ�V\QHUJ\�DQG�

HIIHFWLYHO\�LQ�DFKLHYLQJ�FRUSRUDWH�JRDOV�

F� &RUSRUDWH�&XOWXUH

7HONRP�UHDOL]HV�WKH�LPSRUWDQFH�RI�EXLOGLQJ��*UHDW�3HRSOH��ZLWK�GLJLWDO�FXOWXUH�DV�

SDUW�RI�WKH�FRPSDQ\
V�WUDQVIRUPDWLRQ��7KH�7HONRP�:D\� D�YDOXH�V\VWHP�IRUPXODWHG�

DV�3KLORVRSK\�7R�%H�7KH�%HVW��3ULFLSOHV�7R�%H�7KH�6WDU�DQG�3UDFWLFHV�7R�%H�7KH�

:LQQHU��7KLV�FXOWXUH�JLYHV�WKH�VSLULW�WR�DOZD\V�JLYH�WKH�EHVW��WR�H[HUW�DELOLW\�WRWDOO\��

HQWKXVLDVWLF�DQG�KDYH�DQ�LQWHJULW\��7KH�H[SODQDWLRQ�RI�WKH�WKUHH�W\SHV�RI�FXOWXUHV�

WKDW�H[LVW�LQ�7HONRP�DUH �

�&RQWLQXHG�
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D� %DVLF�%HOLHI �$OZD\V�WKH�%HVW�

�� ,QWHJULW\��,QWHJULW\��3RVLWLYH�%HKDYLRU��+RQHVW\��

�� (QWKXVLDVP��(QWKXVLDVP��([FHOOHQFH��'HVLUH�WR�EH�WKH�EHVW��

�� 7RWDOLW\��7RWDOLW\��VHOI�GHYHORSPHQW��FRPPLWWHG�WR�WKH�WDVN��

E� &RUH�9DOXHV �3ULQFLSOHV�7R�%H�7KH�6WDU�

�� 6ROLG��6\QHUJ\��VKDUHG�YLVLRQ��PXWXDO�WUXVW��

�� 6SHHG��,QLWLDWLYH��6SHHG�RI�VHUYLFH��6SHHG�RI�GHFLVLRQ��

�� 6PDUW� �8QGHUVWDQGLQJ� JRDOV�� 6HWWLQJ� SULRULWLHV�� /RRNLQJ� IRU� QHZ�

ZD\V��

F� .H\�%HKDYLRXUV �3UDFWLFHV�7R�%H�7KH�:LQQHU�

�� ,PDJLQH��3ODQQLQJ�IRU�YLFWRU\��6HWWLQJ�WDUJHWV��ULVN�DQDO\VLV��

�� )RFXV��)RFXV��6HWWLQJ�D�TXLFN�ZLQ��RSWLPL]LQJ�UHVRXUFHV��

�� $FWLRQ��$FWLRQV��(YDOXDWLRQ��&RQWLQXRXV�LPSURYHPHQW��

����� 9LVVLRQ�DQG�0LVVLRQ�RI�WKH�2UJDQL]DWLRQ

,Q�DQ�LQVWLWXWLRQ�ERWK�SULYDWH�DQG�JRYHUQPHQW�FHUWDLQO\�KDYH�D�YLVLRQ�DQG�PLVVLRQ�WKDW�

ZLOO�GLUHFW�DQ�DJHQF\�WR�QRW��JHW�RXW�IURP�WKH�ZD\�WKDW�WKH\�VKRXO�GR��VR�ZLWK�D�YLVVLRQ�

DQG�PLVVLRQ�ZLOO�NHHS�WKHP�VWD\�LQ� WKH�WUDFN�� � ,Q�DFFRUGDQFH�WR� WKH�GHYHORSPHQW�RI�

GLJLWDO�WHFKQRORJ\�DQG�FRPSDQ\�WUDQVIRUPDWLRQ��7HONRP�LQWURGXFHG�D�QHZ�YLVLRQ�DQG�

PLVVLRQ�LQ�������ZKLFK�DUH��

D� 9LVVLRQ

%H�WKH�.LQJ�RI�'LJLWDO�LQ�WKH�5HJLRQ

E� 0LVVLRQ

/HDG�,QGRQHVLDQ�'LJLWDO�,QQRYDWLRQ�DQG�*OREDOL]DWLRQ

����� 2UJDQL]DWLRQDO�/RJR

7KH�ORJR�RI�37��7HONRP�,QGRQHVLD�FDQ�EH�VHHQ�DV�ILJXUH�����

)LJXUH���� /RJR�RI�7HONRP
6RXUFH���37�7HONRP�,QGRQHVLD��7EN



ϱ

7KH�7(/.20�ORJR�KDV�D�PRGHUQ�IRUP��ULFK�LQ�FRORU�E\�SUHVHQWLQJ�D�V\PERO�LQ�WKH�

IRUP�RI�D�SDOP�KROGLQJ�D�JOREH��7KLV�QHZ�ORJR�LV�D�UHIOHFWLRQ�RI�WKH�QHZ��EUDQG�YDOXH��

KHUHLQDIWHU�UHIHUUHG�WR�DV��/LIH�LQ�7RXFK��DQG�UHLQIRUFHG�ZLWK�D�QHZ�WDJ�OLQH�UHSODFLQJ�

�FRPPLWWHG� �8�� WKDW� LV� �WKH�ZRUOG� LV� LQ� \RXU� KDQG��� ,Q� GHWDLO�� WKH�PHDQLQJ� RI� WKH�

7HONRP�ORJR�LV��

D� ([SHUWLVH���7KH�PHDQLQJ�RI�WKH�FLUFOH�DV�D�V\PERO�RI�WKH�FRPSOHWHQHVV�RI�WKH�

SURGXFWV�DQG�VHUYLFH�LQ�7(/.20¶6�QHZ�EXVLQHVV�SRUWRIROLR�WKDW�FDOOHG�7,0(�

�7HOHFRPPXQLFDWLRQ��,QIRUPDWLRQ��0HGLD�	�(GXWDLQPHQW��

E� (PSRZHULQJ���7KH�PHDQLQJ�RI�WKLV�KDQG�WKDW�UHDFKHG�VRPHWKLQJ�RQ�WKH�DERYH�

LV��WKLV�V\PERO�UHIOHFWHG�WKH�JURZWK�DQG�H[SDQVLRQ�WR�WKH�RXWVLGH�

F� $VVXUHG� �� 7KH�PHDQLQJ� RI� WKH� KDQG� ILQJHU� LV� WKDW� WKLV� V\PERO� LQWHUSUHW� DQ�

DFFXUDF\��FRQVLGHUDWLRQ��EHOLHYHQHVV�DQG�D�FORVH�UHODWLRQVKLS��

G� 3URJUHVVLYH� �� 7KH� FRPELQDWLRQ� EHWZHHQ� WKH� KDQG� DQG� WKH� FLUFOH� LV� WKDW� WKLV�

V\PERO�IURP�WKH�VXQULVH�WKDW�KDYH�D�PHDQLQJ�DV� WKH�WUDQVIRUPDWLRQ�DQG�QHZ�

EHJLQQLQJ��

H� +HDUW���7KH�V\PERO�IURP�WKH�SDOP�WKDW�UHIOHFWLQJ�WKH�OLIH�WR�UHDFK�WKH�IXWXUHV�

7KH�DSSHUDQFH�RI�WKH�QHZ�ORJR�LQFOXGHV�D�FKDQJH�RI�WKH�ORJR�DV�D�ZKROH�DQG�

LQWHJUDWHG�ZLWK� IRXU� EDVLF� DVSHFWV� RI� WKH� FRPSDQ\� �� LV� EXVLQHVV� WUDQVIRUPDWLRQ��

LQIUDVWUXFWXUH��V\VWHP�DQG�RSHUDWLRQ�PRGHOV�DV�ZHOO�DV�KXPDQ�UHVRXUFHV��7KH�FRORUV�

SKLORVRS\�RI�37��7HONRP�LV��

D� 5HG �%UDYHQHVV� /RYH� (QHUJ\� 'HWHUPLQHG� � 5HIOHFWHG WKH 7HONRP¶V VSLULW WR

DOZD\V RSWLPLVWLF DQG EUDYH LQ IDFLQJ WKH FKDOOHQJHV DQG WKH FRPSDQ\�

E� :KLWH �3XUH� 3HDFH� /LJKW� 8QLWH� � 5HIOHFWHG WKH 7HONRP¶V VSLULW WR DOZD\V

SURYLGH WKH EHVW IRU WKH QDWLRQ�

F� %ODFN �%DVLF &RORU� � 6\PEROL]HV WKH VWURQJ ZLOO�

G� *UH\ �7UDQVLWLRQ &RORU� � 6\PEROL]HV WKH WHFKQRORJ\�

����� 2UJDQL]DWLRQDO 6WUXFWXUH�

7KH� IROORZLQJ� DUH� LQWHUQDO� GDWD� IURP� WKH� RUJDQL]DWLRQDO� VWUXFWXUH� WKDW� WKH� DXWKRU�

REWDLQHG� IURP 5HJLRQDO� ,,�37��7HONRP� ,QGRQHVLD��ZKLFK�KDV� WKH� WDVN� WR�KDQGOH� WKH�

-DNDUWD��%DQWHQ��%RJRU��7DQJHUDQJ�DQG�%HNDVL�DUHDV��
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)LJXUH���� 2UJDQL]DWLRQ�6WUXFWXUH�RI�75(*�,,�37��7HONRP�,QGRQHVLD
6RXUFH���37�7HONRP�,QGRQHVLD��7EN�

����� -RE�'HVFULSWLRQ�

,Q� DQ� RUJDQL]DWLRQ�� WKHUH� LV� DQ� RUJDQL]DWLRQDO� VWUXFWXUH� WKDW� KDV� WDVN� LQ�PDNLQJ� WKH�

RUJDQL]DWLRQ�PRYH�IRUZDUG��:LWK�WDVNV�LQ�HYHU\�HDFK�GLYLVLRQ��HPSOR\HHV�FDQ�ILQG�RXW�

WKH�WDVNV�WKH\�KDYH�WR�GR�DQG�WKH\�GRQW�KDYH�WR�GR��6R�WKDW�WKHLU�WDVNV�GR�QRW�RYHUODS

ZLWK�WKH�RWKHU�HPSOR\HHV��7KH�GXWLHV�RI�HDFK�HPSOR\HH�LQ�WKH�37��7HONRP�,QGRQHVLD�

DUH��

D� 'HSXW\�(93�0DUNHWLQJ�5HJLRQDO�,,

'HSXW\� (93� 0DUNHWLQJ� LV� UHVSRQVLEOH� IRU� VHUYLFH�� PDLQWHQDQFH� EDVHG� RQ�

VHUYLFH�VWDQGDUGV��SURGXFW�VDOHV��DQG�PDUNHWLQJ�

E� (93�7HONRP�5HJLRQDO�,,

7KH�KHDG�RI�WKH�UHJLRQDO�7HONRP�,,�-DEERGHWDEHN�LV�UHVSRQVLEOH�IRU�EXLOGLQJ��

PDLQWDLQLQJ�� DQG� VHUYLQJ� WKH� QHHGV� RI� WKH� FRPPXQLW\� LQ� PHHWLQJ�

WHOHFRPPXQLFDWLRQV��LQIRUPDWLRQ��PHGLD��HGXWDLQPHQW�DQG�VHUYLFHV�

F� 60�&RVWXPHU�FDUH�	�0DUNHWLQJ

60� &XVWRPHU� FDUH� 	� 0DUNHWLQJ� LV� UHVSRQVLEOH� IRU� PDUNHWLQJ� DOO� WHOHFRP�

SURGXFWV�DQG�DIWHU�VHUYLFH�VHUYLFHV��

G� 260�5HJ�:KROHVDOH�6HUYLFH

260� 5HJ� :KROHVDOH� 6HUYLFH� LV� UHVSRQVLEOH� IRU� PDUNHWLQJ� WKH� QHWZRUN�

ORQJGLVWDQFH�DQG�VHUYLFH�WR�OLQH�RSHUDWRUV�

H� 'HSXW\�(93�,QIUDVWUXNWXU 5HJLRQDO�,,

'HSXW\�(93� ,QIUDVWUXFWXUH
V� MRE� LV� WR�EH� UHVSRQVLEOH� IRU� WKH� FRQVWUXFWLRQ�RI�

ILEHU�RSWLF�QHWZRUNV�DQG�PDLQWHQDQFH�RI�ROG�QHWZRUNV�



ϳ

I� 260�5HJLRQDO�(QWUHSUHQHXU�*RYHUQPHQW 	 %XVLQHVV 6HUYLFH

260�5HJ�(QWU�*RY�	�%LV�6HUY��WKHLU� MRE�LV� WR�EH� UHVSRQVLEOH�IRU�SURYLGLQJ�

WHOHFRPPXQLFDWLRQV� VHUYLFHV� WR� HQWUHSUHQHXUVKLS� FXVWRPHUV�� ODUJH� FRUSRUDWH�

HQWUHSUHQHXUV��EDQNV��DQG�JRYHUQPHQW�

J� 260�52&��5HJLRQDO�2SHUDWLRQ�&HQWUH�

260� 52&� �5HJLRQDO� 2SHUDWLRQ� &HQWHU�� LV� UHVSRQVLEOH� IRU� RSHUDWLQJ��

PRQLWRULQJ�DQG FXVWRPHU�FRPSODLQWV�

K� 260�3ODQQLQJ��(QJLQHHULQJ�	�'HYHORSPHQW

260�(QJLQHHULQJ�	�'HYHORSPHQW
V�GXWLHV�DUH�UHVSRQVLEOH�IRU�WKH�FRQVWUXFWLRQ�

RI�QHZ�EURDGEDQG�LQIUDVWUXFWXUH�DV�ZHOO�DV�WKH�UHSODFHPHQW�RU�PRGHUQL]DWLRQ�

RI�FDEOH�QHWZRUN�SURJUDPV�

L� 260�0DQDJHG�6HUYLFH 2SHUDWLRQ

260� 0DQDJHG� 6HUYLFH� 2SHUDWLRQ� LV� UHVSRQVLEOH� IRU� RSHUDWLQJ� EURDGEDQG�

WHOHFRPPXQLFDWLRQV�RQ�WKH�FXVWRPHU
V�VLGH�

M� 260�1HWZRUN�2SHUDWLRQ�6XSSRUW

260�1HWZRUN�2SHUDWLRQ�6XSSRUW�LV�UHVSRQVLEOH�IRU�EXLOGLQJ�DQG�PDLQWDLQLQJ�

WKH� 7HONRPVHO� QHWZRUN LQ� LPSOHPHQWLQJ� WKH� 7HONRPVHO� 2QH� 1HWZRUN�

QHWZRUN�

N� 60�*HQHUDO�$IIDLU

60�*HQHUDO� $IIDLU� MRE� LV� UHVSRQVLEOH� IRU� WKH� SURFXUHPHQW� SURFHVV�� SURMHFW�

HYDOXDWLRQ��DQG�SURMHFW�SD\PHQW�SURFHVVHV�

O� 60�+XPDQ�&DSLWDO

60�+XPDQ�&DSLWDO�MRE�LV�UHVSRQVLEOH�IRU�PDQDJLQJ�H[LVWLQJ�KXPDQ�UHVRXUFHV��

UHFUXLWPHQW��DQG�PHHWLQJ�WKH�QHHGV�RI�RSHUDWLRQDO�EXVLQHVV�XQLWV�

P� 60�3D\PHQW�&ROOHFWLRQ�	�)LQDQFH

7KH�60�3D\PHQW�&ROOHFWLRQ�	�)LQDQFH�MRE�LV�WR�EH�UHVSRQVLEOH�IRU�FROOHFWLQJ�

DOO�WHOHFRP�FXVWRPHU�SD\PHQWV��LQFOXGLQJ�SURMHFW�ILQDQFLQJ�

Q� 60�%XVVLQHV�3ODQQLQJ�	�3HUIRUPHQFH

7KH�60�%XVLQHVV�3ODQQLQJ�	�3HUIRUPDQFH�LV�OHG�E\�D�6HQLRU�0DQDJHU��+LV�MRE�

LV� WR� EH� UHVSRQVLEOH� IRU� GHYHORSPHQW� SODQQLQJ�� TXDOLW\� VHUYLFH� DQG� UHYHQXH�

DVVXUDQFH�



ϴ

R� *0�:LWHO

:LWHO� LV� OHG� E\� D� *HQHUDO�0DQDJHU� ZKRVH� MRE� LV� UHVSRQVLEOH� IRU� RSHUDWLQJ�

WHOHFRPPXQLFDWLRQV� VHUYLFHV� DW� WKH� UHJLRQDO OHYHO�� 6WDUWLQJ� IURP� SODQQLQJ��

HYDOXDWLRQ��IHHGEDFN�DQG�UHEXLOGLQJ��

��� %DFNJURXQG RI�5HVHDUFK

37�7HONRP�,QGRQHVLD��3HUVHUR��LV�D�6WDWH�2ZQHG�(QWHUSULVH��62(��FRPSDQ\�HQJDJHG�

LQ� WKH ILHOG� RI� LQIRUPDWLRQ� DQG� FRPPXQLFDWLRQ� WHFKQRORJ\� �,&7�� VHUYLFHV� DQG�

WHOHFRPPXQLFDWLRQV� QHWZRUNV� LQ� ,QGRQHVLD� DQG� RQH� RI� WKH� EHVW� 62(� FRPSDQLHV� LQ�

,QGRQHVLD��7KLV�LV�HYLGHQFHG�E\�WKH�DZDUG�UHFHQWO\�ZRQ�E\�WKLV�FRPSDQ\��7KH�DZDUG�

LV�7HONRP�EHLQJ�WKH�RQO\�FRPSDQ\�IURP�,QGRQHVLD�WKDW�LV�OLVWHG�LQ�WKH�*/2%$/������

7KH�YDOXH�RI�37�7HONRP�,QGRQHVLD��3HUVHUR��7EN��7HONRP��KDV�LQFUHDVHG�VLJQLILFDQW�

LQ������WR�EH�86'����ELOOLRQ��MXPSHG�IURP������ZKLFK�DPRXQWHG�WR�86'�����ELOOLRQ��

7KXV� 7HONRP� VXFFHHGHG� LQ� PDLQWDLQLQJ WKH� WLWOH� DV� WKH� PRVW� YDOXDEOH�

WHOHFRPPXQLFDWLRQV� FRPSDQ\� LQ� 6RXWKHDVW�$VLD�� DV�ZHOO� DV� EHLQJ� WKH� QXPEHU� RQH�

FRPSDQ\�LQ�,QGRQHVLD��7HONRP�DOZD\V�WULHV�WR�DOZD\V�VDWLVI\�LWV�FXVWRPHUV�

2QH�RI�WKH�HIIRUWV�PDGH�E\�7HONRP�WR�DOZD\V�EHFRPH�D�JRRG�FRUSRUDWH�LV�WKDW�WKH\�

KDYH�H[SHULHQFHG�DQG�NQRZOHGJHDEOH�KXPDQ�UHVRXUFHV��+XPDQ�UHVRXUFHV�DUH�RQH�RI�

WKH�HOHPHQWV�WKDW�FDQ�EH�IRXQG�LQ�WKH�FRPSDQ\��7KHVH�DUH�WKH�SHRSOH�ZKR�FDUU\�RXW�DOO�

WKH�WDVNV�RI�WKH�FRPSDQ\��$�FRPSDQ\�VKRXOG�EH�DEOH�WR�PDQDJH�WKHLU�KXPDQ�UHVRXUFHV�

SURSHUO\��VR�WKH�REMHFWLYHV�RI�WKH�FRPSDQ\�FDQ�EH�DFKLHYHG��7R�PDLQWDLQ�WKH�FUHGLELOLW\�

RI� D� FRPSDQ\�� WKH\� HYDOXDWH� WKH� SHUIRUPDQFH� RI� LWV� HPSOR\HHV� VR� WKDW� LW� LV� LQ�

DFFRUGDQFH�ZLWK�WKH�SURYLVLRQV�WKDW�DSSO\�WR�WKH�FRPSDQ\��$FFRUGLQJ�WR�%HUQDUGLQ LQ�

6HGDUPD\DQWL������������SHUIRUPDQFH�LV�D�UHFRUG�RI�WKH�UHVXOWV�SURGXFHG��SURGXFHG��

IRU� D� SDUWLFXODU� MRE� IXQFWLRQ�DFWLYLW\� IRU� D� FHUWDLQ� SHULRG�RI� WLPH��3HUIRUPDQFH� LV D�

UHVXOW��QRW�FKDUDFWHU�WUDLWV�DQG�EHKDYLRU��7KLV�DOVR�DSSOLHV�LQ�37��7HONRP�,QGRQHVLD��

WKH\� KDYH� LPSOHPHQWHG� DQ� HPSOR\HH� SHUIRUPDQFH� DSSUDLVDO� V\VWHP�� 3HUIRUPDQFH�

$SSUDLVDO�DW�37��7HONRP�,QGRQHVLD��LV EDVHG�RQ�FRPSDQ\�SROLF\�.���������DQG�WKHUH�

DUH� WZR�DVVHVVPHQWV�QDPHO\�SHUIRUPDQFH�DSSUDLVDO� �S��DQG�FRPSHWHQF\�DVVHVVPHQW�

�N���:KHUH�ERWK�DUH�LPSRUWDQW�SRLQWV�WKDW�FDQ�VXSSRUW�RYHUDOO�FRPSDQ\�SHUIRUPDQFH��

7KH�HYDOXDWLRQ�LV�GRQH�DW�WKH�HQG�RI�HDFK�\HDU��7KH�HPSOR\HH�SHUIRUPDQFH�HYDOXDWLRQ�

V\VWHP�EDVHG�RQ�WKH 6.,�V\VWHP�LV�DV�IROORZV��
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7$%/( ����
(03/2<((�$&+,(9(0(17�$66(60(17�5(*,21$/�,,�37��7(/.20�

,1'21(6,$
6FRUH�RI�

3HUIRUPDQFH

&RQYHUVLRQ ,QIRUPDWLRQ

����� 3� 6SHFLDO

������V�G������ 3� 9HU\�*RRG

�����V�G������ 3� *RRG

�����V�G����� 3� /HVV

���� 3� 9HU\ /HVV

6RXUFH��37��7HONRP�,QGRQHVLD

7KH�DVVHVVPHQW�V\VWHP�DOVR�DSSOLHV�LQ�7HONRP�5HJLRQDO�,,��7KH�UHJLRQDO�HPSOR\HH�

SHUIRUPDQFH� DSSUDLVDO� GDWD� RI� 37�� 7HONRP� ,QGRQHVLD� IURP� \HDU� ���������� DUH� DV�

IROORZV�

)LJXUH���� 3��3��3HUIRUPDQFH�,QGH[�(PSOR\HHV RI�5HJLRQDO ,,

6RXUFH��+50�5HJLRQDO�,,�37�7HONRP�,QGRQHVLD�

%DVHG�RQ�WKH�ILJXUH DERYH��7HONRP�5HJLRQDO�,,�ZDV�TXLWH�VXFFHVVIXO�LQ�HQFRXUDJLQJ�

LWV�HPSOR\HHV��7KLV�LV�HYLGHQFHG�E\�WKH�GDWD�RQ�WKH�JUDSK�VKRZLQJ�JRRG�QXPEHUV��7KH�

SHUFHQWDJH�RI�WKH�WDUJHW�WKDW PXVW�EH�DFKLHYHG�E\�5HJLRQDO�,,�HPSOR\HHV�LV�UHODWLYHO\�

VWDEOH��IURP�����������WKH�SHUFHQWDJH�DFKLHYHG�LV��������$FKLHYHPHQWV�REWDLQHG�E\�

5HJLRQDO�,,�HPSOR\HHV�DUH�DOVR�LQFOXGHG�LQ�WKH�JRRG�FDWHJRU\��WKLV�LV�HYLGHQFHG�E\�WKH�

SHUFHQWDJH�RI�����������LV�������)RU�WKH�EHQFKPDUN�FDWHJRU\��LW�LQFUHDVHG E\������

ϮϬϭϲ ϮϬϭϳ ϮϬϭϴ ϮϬϭϵ ϮϬϮϬ ϮϬϮϭ

dĂƌŐĞƚ ϵϵ͕ϵ ϵϵ͕ϵ ϵϵ͕ϵ

�ĐŚŝĞǀĞŵĞŶƚ ϭϬϬ ϭϬϬ ϭϬϬ

�ĞŶĐŚŵĂƌŬ�dZ�ϱ ϵϵ͕ϵ ϭϬϬ ϭϬϬ

WƌŽũĞĐƚŝŽŶ ϭϬϬ ϭϬϬ ϭϬϬ

ϵϵ͕ϴϰ
ϵϵ͕ϴϲ
ϵϵ͕ϴϴ
ϵϵ͕ϵ

ϵϵ͕ϵϮ
ϵϵ͕ϵϰ
ϵϵ͕ϵϲ
ϵϵ͕ϵϴ
ϭϬϬ

ϭϬϬ͕ϬϮ

WĞ
ƌĐ
ĞŶ

ƚĂ
ŐĞ



ϭϬ

LQ� ������ %DVHG� RQ� ILJXUH ����� LW� VKRZV� WKDW� HPSOR\HH� SHUIRUPDQFH� EDVHG� RQ�

SHUIRUPDQFH�LV�LQ�WKH�JRRG�FDWHJRU\�

37��7HONRP�,QGRQHVLD DOVR�KDV�DQ�DSSUDLVDO�V\VWHP�EDVHG�RQ�WKH�FRPSHWHQFH�RI�

WKHLU� HPSOR\HHV�� 7KH� FRPSHWHQF\� HYDOXDWLRQ� V\VWHP� KDV� WKH� VDPH� V\VWHP� DV� WKH�

SHUIRUPDQFH�HYDOXDWLRQ� V\VWHP��QDPHO\�.��ZKLFK� LV� FODVVLILHG�DV� VSHFLDO�XS� WR�.��

ZKLFK� LV� FODVVLILHG� DV� YHU\� SRRU�� 7KLV� LV WKH� WDEOH� WKDW� VKRZV� WKH� FRPSHWHQF\�

DVVHVVPHQW�V\VWHP�RI�37��7HONRP�,QGRQHVLD��

7$%/( ����
(03/2<((�$&+,(9(0(17�$66(60(17�5(*,21$/�,,�37��7(/.20�

,1'21(6,$
6FRUH�RI�

3HUIRUPDQFH

&RQYHUVLRQ ,QIRUPDWLRQ

����� .� 6SHFLDO

������V�G������ .� 9HU\�*RRG

�����V�G������ .� *RRG

�����V�G����� .� /HVV

���� .� 9HU\�/HVV

6RXUFH��37��7HONRP�,QGRQHVLD

7KH� FRPSHWHQF\� DVVHVVPHQW� V\VWHP� IRU� 5HJLRQDO� ,,� HPSOR\HHV� RI� 37�� 7HONRP

,QGRQHVLD�-DNDUWD�DUH VKRZV�LQ�ILJXUH�����EHORZ�

)LJXUH�����.��.��&RPSHWHQF\�,QGH[�(PSOR\HH RI�5HJLRQDO ,,

6RXUFH��+50�5HJLRQDO�,,�37��7HONRP�,QGRQHVLD

ϮϬϭϲ ϮϬϭϳ ϮϬϭϴ ϮϬϭϵ ϮϬϮϬ ϮϬϮϭ

dĂƌŐĞƚ ϵϵ ϵϵ ϵϵ

�ĐŚŝĞǀĞŵĞŶƚ ϵϵ͕ϵ ϭϬϬ ϭϬϬ

�ĞŶĐŚŵĂƌŬ�dZ�ϱ ϭϬϬ ϭϬϬ ϭϬϬ

WƌŽũĞĐƚŝŽŶ ϭϬϬ ϭϬϬ ϭϬϬ

ϵϴ͕ϰ
ϵϴ͕ϲ
ϵϴ͕ϴ
ϵϵ

ϵϵ͕Ϯ
ϵϵ͕ϰ
ϵϵ͕ϲ
ϵϵ͕ϴ
ϭϬϬ

ϭϬϬ͕Ϯ

WĞ
ƌĐ
ĞŶ

ƚĂ
ŐĞ
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%DVHG�RQ�ILJXUH �����LW�VKRZV�WKDW�7HONRP�UHJLRQDO�,,�KDV�PDQDJHG�WR�PDLQWDLQ�WKH�

FRPSHWHQF\�RI�LWV�HPSOR\HHV��WKLV�LV�HYLGHQFHG�E\������RI�LWV�HPSOR\HHV�VXFFHHGLQJ�

LQ�REWDLQLQJ�D�UDQJH�RI�YDOXHV IURP�.��WR�.�� $FFRUGLQJ�IURP�WKH�WDEOH������.��WR�.��

FODVVLILHG�DV�VSHFLDO�XQWLO�JRRG�LW�PHDQV�WKDW�WKH�HPSOR\HHV�DOUHDG\�GRLQJ�D�JRRG�MRE�

IRU�LQFUHDVLQJ�WKHLU�LQGLYLGXDO�SHUIRUPDQFH��,Q������WR������WKH�WDUJHW�REWDLQHG�ZDV�

VWDEOH��EHFDXVH�HYHU\�\HDU�WKH\�PDQDJHG�WR�PDLQWDLQ�DW������:KLOH�LQ�WKH�DFKLHYHPHQW�

FDWHJRU\��WKHUH�LV�DQ�LQFUHDVH�RI������LQ������DQG�UHPDLQHG�VWDEOH�DW������LQ�WKH�QH[W�

\HDU�� ,I� ZH� VHHQ� IURP� WKH� DVVHVVPHQW� V\VWHP� SURYLGHG� E\� 7HONRP�� HPSOR\HH�

SHUIRUPDQFH�LQ�5HJLRQDO�,,�LV�LQ WKH�JRRG WR�YHU\�JRRG�FDWHJRU\��7HONRP�5HJLRQDO�,,�

KDV�D�JRDO�IRU�WKH�QH[W�WKUHH�\HDUV�WR�PDLQWDLQ�HPSOR\HH�FRPSHWHQF\�LQ�WKH�UDQJH�RI�

.��WR�.��

$W�37��7HONRP�,QGRQHVLD��UHVHDUFKHUV�FRQGXFWHG�D�VPDOO�VWXG\ XVLQJ�TXHVWLRQQDLUH�

WR� PHDVXUH� HPSOR\HH¶V� SHUIRUPDQFH� DW� WKDW� FRPSQD\�� 7KH� TXHVWLRQQDLUH� ZDV�

GLVWULEXWHG�WR����VHQLRU�HPSOR\HHV�UDQGRPO\�WR�VHYHUDO�XQLWV�LQ�37��7HONRP�,QGRQHVLD��

7KLV�3UH�4XHVWLRQQDLUH� FRQWDLQV�TXHVWLRQV�DERXW�(PSOR\HH�3HUIRUPDQFH�DFFRUGLQJ�WR�

�5REELQV LQ�%LQWRUR��������������7KH�SUH�TXHVWLRQQDLUH�UHVXOWV�FRQGXFWHG�E\�WKH�DXWKRU�

EHIRUH�WKH�TXHVWLRQQDLUH�ZDV�GLVWULEXWHG�DUH�

7$%/(����
5(68/76�35(�48(67,211$,5(�(03/2<((�3(5)250$1&(�

1R 'LPHQVLRQ 3HUIRUPDQFH

���

8UJHQF\�

���� � � � � � � � � �� � � � � � � � � � ��

� 7DUJHW � � � � � � � � � � ��� � � � � � � � � � � �����

� :RUNLQJ� RQ�

WKH�WDVN

� � � � � � � � � � ����� � � � � � � � � � � �����

� &RPPLWPHQW � � � � � � � � � � ����� � � � � � � � � � � �����

$YHUDJH� ����� �����

6RXUFH��5HVXOWV�RI�WKH�DXWKRU
V�SURFHVVHG�GDWD�������

)URP�WDEOH���� WKHUH�DUH�WZR�W\SH�RI�TXHVWLRQ��LW¶V�EDVHG�RQ�WKH�SHUIRUPDQFH�DQG�

XUJHQF\��)URP�WKH�SHUIRUPDQFH��LW�FDQ�EH�VHHQ�WKDW�DPRQJ�WKH�WKUHH�GLPHQVLRQV��WKH�

KLJKHVW� SHUFHQWDJH� LV� FRPPLWPHQW�� ZKLFK� LV� ������� 7KLV� SURYHV� WKDW� 5HJLRQDO� ,,�

HPSOR\HHV�DOZD\V�WU\�WR�NHHS�WKH�FRPPLWPHQWV�WKH\�PDGH�WRZDUGV�WKH�FRPSDQ\��,W�

FDQ�EH�VHHQ�WKDW�������RI�5HJLRQDO�,,�HPSOR\HHV�DOZD\V�FDUU\�RXW�WDVNV�DVVLJQHG�E\�

WKH�FRPSDQ\��:KLOH�WKH�WDUJHW�KDV�WKH�ORZHVW�SHUFHQWDJH�RI�WKH�WKUHH�GLPHQVLRQV�RI�



ϭϮ

���� EXW�WKH�HPSOR\HHV�VWLOO�DJUHH WKDW�WKH\�DOZD\V�KDYH�UHDFKHG�WKHLU�WDUJHW�RQ�WKH�

FRPSDQ\��

%DVHG�RQ�WKH�XUJHQF\��GRLQJ�WKH�WDVNV�DQG FRPPLWPHQWV�LQ�D�FRPSDQ\�KDV�WKH�

VDPH�SHUFHQWDJH� WKDW� LV� HTXDO� WR��������7KLV�SURYHV� WKDW�ZRUNLQJ�RQ� WKH� WDVNV�DQG�

FRPPLWPHQWV�LQ�D�FRPSDQ\�LV�YHU\�LPSRUWDQW�WR�EH�GRQH�E\�5HJLRQDO�,,�HPSOR\HHV�RI�

37��7HONRP�,QGRQHVLD��:KLOH�WKH�WDUJHW�KDV�D�SHUFHQWDJH�RI ������DQG�LV�VWLOO�LQ�D�YHU\�

JRRG�FDWHJRU\�ZKLFK�PHDQV�WKDW�HPSOR\HHV�DJUHHG�WKDW�WDUJHW�LV�UHDOO\�LPSRUWDQW�WR�

DFKLHYH�D�JRRG�UHZDUG�IURP�FRPSDQ\� )URP�WKDW�WDEOH��LW�FDQ�EH�VHHQ�WKDW�WKH�KLJKHVW�

RI� WRWDO�DYHUDJH� LV�XUJHQF\�ZLWK��������VR� LW¶V�PHDQ� WKDW�HPSOR\HHV� LQ�5HJLRQDO� ,,�

WKLQNV�WKDW�HPSOR\HH¶V SHUIRUPDQFH�LV�UHDOO\�LPSRUWDQW�

1RZDGD\V��PRVWO\�FRPSDQ\�XVH�D�NQRZOHGJH�VKDULQJ�WR�LPSURYH�WKHLU�NQRZOHGJH�

WR�EHFRPH�PRUH�EURDGHU�WKDQ�EHIRUH��%DVHG�RQ�+HQWWRQHQ��HW�DO ��������WKH�NH\�JRDO�

RI�NQRZOHGJH�VKDULQJ�DPRQJ�HPSOR\HHV�LQ�RUJDQL]DWLRQ�LV�WR�WUDQVIHU�NQRZOHGJH�LQWR�

RUJDQL]DWLRQDO� DVVHWV� DQG� UHVRXUFHV� �'DZVRQ�� ������ +HQWWRQHQ�� HW� DO�� �������

.QRZOHGJH� VKDULQJ� LV� LPSRUWDQW� EHFDXVH� LW� HQDEOHV� WKH� VSUHDG� RI� NQRZOHGJH� DV�

RUJDQL]DWLRQDO�FROOHFWLYH�NQRZOHGJH�DQG�KHOSV�WKH�FRPSDQ\�XVH�DYDLODEOH�UHVRXUFHV�LQ�

DQ�HIILFLHQW�DQG�HIIHFWLYH�PDQQHU��*UDQW��������$UJRWH�DQG�,QJUDP��������+HQWWRQHQ��

HW�DO���������%\�GRLQJ�NQRZOHGJH�VKDULQJ�DPRQJ�PHPEHUV��LW�ZLOO�EH�HDVLHU�IRU�WKHP�

WR XQGHUVWDQG�DQG�GHWHUPLQH�WKH�VDPH�YLVLRQ�VR�DV�WR�SURGXFH�JRRG�RXWSXW�IRU�GLYLVLRQV�

DQG�FRPSDQLHV��,Q�DGGLWLRQ��NQRZOHGJH�VKDULQJ�FDQ�LQFUHDVH�HPSOR\HH�SHUIRUPDQFH��

WKH\� FDQ� XQGHUVWDQG� WKH� PDWHULDO� RU� WDVNV� JLYHQ� E\� WKHLU� VXSHULRUV� TXLFNO\� DQG�

HIILFLHQWO\�� 37��7HONRP� ,QGRQHVLD� LV� RQH� WKH� FRPSDQ\� WKDW� LPSOHPHQWV� NQRZOHGJH�

VKDULQJ�DFWLYLWLHV�IRU�LWV�HPSOR\HHV��.QRZOHGJH�VKDULQJ�ZLWK�FRPSDQLHV�FDQ�RFFXU�LI�

WKHUH�LV�DQ�LQLWLDWLYH�IURP�HDFK�XQLW��7KH�FRPSDQ\�HQFRXUDJHV�LWV�HPSOR\HHV�WR�FDUU\�

RXW�NQRZOHGJH�VKDULQJ�DFWLYLWLHV��%DVHG�RQ�WKH�UHVXOWV�RI�XQVWUXFWXUHG�LQWHUYLHZV�ZLWK�

0U� %R\� DQG� 0UV�� 5DKPL� DV� ZKROHVDOH� DQG� LQWHUQDWLRQDO� PDUNHWLQJ� PDQDJHUV��

NQRZOHGJH�VKDULQJ�URXWLQHO\�FDUULHG�RXW��DV�IROORZV�
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,1'21(6,$
$FWLYLWLHV ,PSOHPHQWDWLRQ�WLPH

5HSRUW 2QFH�LQ�D�ZHHN

6KDULQJ�6HVVLRQ 'HSHQGV�RQ�WKH�QHHG�

6RXUFH��0DQDJHU�:KROHVDOH�	�,QWHUQDWLRQDO�0DUNHWLQJ�37��7HONRP�,QGRQHVLD

)URP�WDEOH���� DERYH�PHQWLRQHG�NQRZOHGJH�DFWLYLWLHV�DW�37��7HONRP ,QGRQHVLD LV�

D�UHSRUW�DQG�VKDULQJ�VHVVLRQ��)URP�WKH�GDWD��WKH�DFWLYLWLHV�WKDW�DUH�URXWLQHO\�FDUULHG�RXW�

DUH�WR�ZRUN�RQ�DQG�FROOHFW�UHSRUWV��ZKLOH�VKDULQJ�VHVVLRQV�DUH�FRQGXFWHG�DFFRUGLQJ�WR�

WKH�QHHGV�RI� WKH�GLYLVLRQ��VR� WKHVH�DFWLYLWLHV�GHSHQGV�RQ� WKH�QHHG�RI�D�GLYLVLRQ� LQ�D�

FRPSDQ\� $FFRUGLQJ�WR�RQH�RI�WKH�HPSOR\HHV�LQ�5HJLRQDO�:KROHVDOH�6HUYLFH�'LYLVLRQ�

,,��0U��5DGLW��NQRZOHGJH�VKDULQJ�DW�WKHLU�GLYLVLRQ�VRPHWLPHV�KDSSHQV�DFFLGHQWDOO\��,Q�

WKHLU�GLYLVLRQ�ZRUN�LQ�WHDPV�DQG�LQ�WKH�SURFHVV�RI�WKH�WHDP�WKHUH�LV�XVXDOO\�DQ�H[FKDQJH�

RI�NQRZOHGJH�DQG�LGHDV�EHWZHHQ�HPSOR\HHV�VR�WKDW�LW�PLJKW�KHOS�HPSOR\HHV�LQ�VROYLQJ�

SUREOHPV�� (PSOR\HHV� LQ� WKHLU� GLYLVLRQ� KDYH� DQ� DFWLYLWLHV� WKDW� WKH\� DOZD\V� GR�� � WKH�

DFWLYLWLHV�LV�UHDG�D�ERRNV�WKDW�UHODWHG�WR�ZRUN�DQG�WKHQ�WKH\�ZLOO�SUHVHQW�DQG�VKDUH�WKH�

NQRZOHGJH�WKH\�KDYH�LQ�WKH�ERRN�ZLWK�RWKHU�HPSOR\HHV��DQG�WKLV�KHOSV�RWKHU�HPSOR\HHV�

WR�LPSURYH�WKHLU�NQRZOHGJH�

$W�37��7HONRP�,QGRQHVLD� UHVHDUFKHUV�FRQGXFWHG�D�VPDOO�VWXG\�WKDW�LV�WKURXJK�WKH�

3UH�4XHVWLRQQDLUH��7KH�TXHVWLRQQDLUH�ZDV GLVWULEXWHG� WR����HPSOR\HHV� UDQGRPO\� WR�

VHYHUDO� XQLWV LQ� 37�� 7HONRP� ,QGRQHVLD�� 7KLV� 3UH�4XHVWLRQQDLUH� FRQWDLQV� TXHVWLRQV�

DERXW�.QRZOHGJH�6KDULQJ�EHKDYLRU�WDNHQ�IURP�+RRIW�	�5LGGHU
V� WKHRU\�LQ�5DKDUVR�

������������QDPHO\�NQRZOHGJH�GRQDWLQJ�DQG�NQRZOHGJH�FROOHFWLQJ��7KH�IROORZLQJ�DUH�

WKH�UHVXOWV�RI�WKH�SUH�TXHVWLRQQDLUH�FRQGXFWHG�E\����HPSOR\HHV�EHIRUH�GLVWULEXWLQJ�WKH�

TXHVWLRQQDLUH�DUH��
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7$%/(����
5(68/76�35(�48(67,211$,5(�2)�.12:/('*(�6+$5,1*

1R 'LPHQVLRQ 3HUIRUPDQFH

���

8UJHQF\�

���� � � � � � � � � �� � � � � � � � � � ��

� $FWLYLWLHV� RI�

7UDQVIHU�

.QRZOHGJH�

� � � � � � � � � � ��� � � � � � � � � � � �����

� ,QGLYLGXDO�

.QRZOHGJH

� � � � � � � � � � ����� � � � � � � � � � � �����

� /HDUQLQJ�

VRPHWKLQJ�

WKURXJK�

WUDLQLQJ

� � � � � � � � � � ����� � � � � � � � � � � ���

$YHUDJH� ����� ���

6RXUFH��5HVXOWV�RI�WKH�DXWKRU
V�SURFHVVHG�GDWD�������

%DVHG�RQ�WDEOH������IURP�WKH�SHUIRUPDQFH�FDWHJRU\�LW�FDQ�EH�VHHQ�WKDW�WKH�WUDLQLQJ�

KDV�WKH�ODUJHVW�SHUFHQWDJH�RI��������7KLV�VKRZV�WKDW�5HJLRQDO�,,�HPSOR\HHV�IHHO�WKDW�

DWWHQGLQJ�D�WUDLQLQJ�WKDW�SURYLGHG�E\�WKH�FRPSDQ\�FDQ�LQFUHDVH�WKH�NQRZOHGJH�WKH\�

KDYH�� 6KDULQJ� NQRZOHGJH� KDV� D� SHUFHQWDJH� RI� ����� LWV� PHDQ� WKDW� WKH� NQRZOHGJH�

VKDULQJ� DFWLYLW\� EHFRPH� D� GDLO\� URXWLQH� LQ� WKH� FRPSDQ\�� :KLOH� NQRZOHGJH� KDV� D

SHUFHQWDJH�RI�������DQG�LV�VWLOO�LQFOXGHG�LQ�WKH�H[FHOOHQW�FDWHJRU\��7KLV�VKRZV�WKDW�

5HJLRQDO�,,�HPSOR\HHV�IHHO�KHOSHG�E\�WKH�NQRZOHGJH�WKH\�KDYH�

)URP�WKH�XUJHQF\�� LW�FDQ�EH�VHHQ�WKDW�������RI�5HJLRQDO� ,,�HPSOR\HHV�IHHO� WKDW�

VKDULQJ�QHZ�NQRZOHGJH�DQG�NQRZOHGJH� LV�YHU\� LPSRUWDQW� LQ�FRQGXFWLQJ�NQRZOHGJH�

VKDULQJ��:KHUHDV�WUDLQLQJ�KDG�D�SHUFHQWDJH�RI�����DQG�5HJLRQDO�,,�HPSOR\HHV�IHOW�WKDW�

WDNLQJ�SDUW�LQ�WKH�WUDLQLQJ�LV�LPSRUWDQW�WR LQFUHDVLQJ�WKHLU�NQRZOHGJH� )URP�WKDW�WDEOH��

LW�FDQ�EH�VHHQ�WKDW�WKH�KLJKHVW�RI�WRWDO�DYHUDJH�LV�SHUIRUPDQFH�ZLWK��������VR�LW¶V�PHDQ�

WKDW� HPSOR\HHV� LQ� 5HJLRQDO� ,,� DOUHDG\� GRLQJ� VRPH� NQRZOHGHJH� VKDULQJ� LQ� WKHLU�

GHSDUWHPHQW�

2QH�RI�WKH WKLQJV�WKDW�PXVW�EH�RZQHG�E\�HPSOR\HHV�LQ�D�FRPSDQ\�LV�D�WHDP�WKDW�

KDV�JRRG�PRUDOH�VR�WKDW�LW�FDQ�PDNH�WKH�FRPSDQ\
V�SURGXFWLYLW\�LQFUHDVH��$�WHDP�PXVW�

KDYH�JRRG�WHDPZRUN�WR�EH�DEOH�WR�DFKLHYH�WKH�VDPH�YLVLRQ�ZLWK�HDFK�RWKHU��)URP�WKH�

UHVHDUFK�WKDW�ZDV�GRQH�E\�6DQ\DO�	 +LVDP���������WHDPZRUN�KDV�WKH�DELOLW\�WR�HQDEOH�

WKH�PHPEHUV�RI�WKH�WHDP�WR�KDYH�D�KLJKHU�OHYHO�RI�HPRWLRQDO�VHFXULW\��VHOI�FRQILGHQFH�

DQG�WKH�DELOLW\�WR�SODQ�DQG�GHFLGH�ZLWK�RWKHUV�SRVLWLYHO\��$OVR��LW�KHOSV�LQ�FUHDWLQJ�D�
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KHDOWK\� ZRUN� HQYLURQPHQW� ZLWK� ZRUNDEOH� DJHQGDV�� FUHDWLYH� DFWLYLWLHV�� SRVLWLYH�

VWUDWHJLHV� DQG� YDOXHV��2Q� WKH� RWKHU� KDQG�� WKH� DEVHQFH� RI� WHDPZRUN
V� FRQFHSWV� DQG�

VWUDWHJLHV� FDQ� OHDG� WR� RFFXSDWLRQDO� IDLOXUH�� GLVDSSRLQWPHQW�� ORZ� PRUDOH� DQG� SRRU�

SURGXFWLYLW\�ZKLFK�WKUHDWHQV�WKH�HQWLW\�RI�WKH�RUJDQL]DWLRQ��7HONRP�LV�RQH�FRPSDQ\�

WKDW�FRQVLGHUV� WKDW� WHDPZRUN� LV� LPSRUWDQW��E\�KDYLQJ�JRRG� WHDPZRUN�� LW� FDQ�FUHDWH�

EHWWHU�RXWSXW�IRU�WKH�FRPSDQ\��7KH�VXFFHVV�RI�DQ\�RUJDQL]DWLRQ�RU�LQVWLWXWLRQ�UHTXLUHV�

WKH�SRVLWLYH�IRUFH�RI�WHDPZRUN�EHFDXVH�LW�KHOSV�WKH�HPSOR\HHV�WR�HPSRZHU�DQG�GHYHORS�

WKHPVHOYHV�DQG�WKHLU�SRWHQWLDOV��DV�ZHOO�DV�OHDUQLQJ�WKH�SURSHU�VWUDWHJLHV�WR�DFKLHYH�WKH�

UHTXLUHG�WDVNV�HIILFLHQWO\�

%DVHG�RQ�WKH�XQVWUXFWXUHG�LQWHUYLHZ�FRQGXFWHG�E\�WKH�DXWKRU�WR�0U��%R\�DV�RQH�RI�

WKH�PDQDJHUV�RI�WKH�:KROHVDOH�,QWHUQDWLRQDO�	�6HUYLFH�XQLW��VDLG�WKDW�WKH�WHDPZRUN�LQ�

5HJLRQDO� ,,� ZDV� FODVVLILHG� DV� YHU\� JRRG�� $OO� XQLWV� KDYH� RQJRLQJ� WDVNV� DQG� PDNH�

FROODERUDWLRQ�LV�D�PXVW�RU�VRPHWKLQJ�WKDW�LV�GRQH�LV�LQWHUFRQQHFWHG�ZLWK�RQH�DQRWKHU��

7HDPZRUN�LQ�D�XQLW�LQ�5HJLRQDO�,,�LV�VRPHWKLQJ�WKDW�PXVW�EH�PDLQWDLQHG��,Q�WKLV�VWXG\��

UHVHDUFKHUV�FRQGXFWHG�D�VPDOO�VWXG\�WKDW�LV�WKURXJK�WKH�3UH�4XHVWLRQQDLUH��)URP�WKDW�

XQVWUXFWXUHG�LQWHUYLHZ��WKH�DXWKRU�FKRRVH�WR GLVWULEXWHG�D�TXHVWLRQHUH�WR����HPSOR\HHV�

UDQGRPO\�WR�VHYHUDO�XQLWV�LQ�5HJLRQDO�,,�37��7HONRP�,QGRQHVLD��7KLV�3UH�4XHVWLRQQDLUH

FRQWDLQV� TXHVWLRQV� DERXW� 7HDPZRUN� EHKDYLRU� WDNHQ� IURP� /RXJKU\�� HW� DO� LQ� $PLU�

������������7KH�IROORZLQJ�DUH� WKH�UHVXOWV�RI� WKH�SUH�TXHVWLRQQDLUH�FRQGXFWHG�E\����

HPSOR\HHV�EHIRUH�GLVWULEXWLQJ�WKH�TXHVWLRQQDLUH DUH�

7$%/(����
5(68/76�35(�48(67,211$,5(�2)�7($0:25.

1R 'LPHQVLRQ 3HUIRUPDQFH

���

8UJHQF\�

���� � � � � � � � � �� � � � � � � � � � ��

� &RPPXQLFDWLRQ � � � � � � � � � � ��� � � � � � � � � � � ���

� &RRSHUDWLRQ�

EHWZHHQ�

HPSOR\HHV

� � � � � � � � � � ��� � � � � � � � � � � ���

� 3UREOHP�

6ROYLQJ

� � � � � � � � � � ����� � � � � � � � � � � �����

$YHUDJH� ����� �����

6RXUFH��5HVXOWV�RI�WKH�DXWKRU
V�SURFHVVHG�GDWD�������

)URP�WDEOH������IURP�WKH�XUJHQF\�FDWHJRU\�LW�FDQ�EH�VHHQ�WKDW�FRPPXQLFDWLRQ�DQG�

FRRSHUDWLRQ�LQ�WHDPZRUN�KDV�D�SHUFHQWDJH�RI�����DQG�EHORQJV�WR�D�YHU\�KLJK�FDWHJRU\��
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7KLV�SURYHV�WKDW�5HJLRQDO�,,�HPSOR\HHV�DJUHH�WR�DOZD\V�PDLQWDLQ�WKH�FRPPXQLFDWLRQ�

DQG�FRRSHUDWLRQ�WKDW�H[LVWV�LQ�D�WHDPZRUN��,W�FDQ�EH�VHHQ�WKDW�������RI�5HJLRQDO�,,�

HPSOR\HHV�DJUHH�WKDW�WKH\�DOZD\V�VROYH�SUREOHPV�LQ�WKH�IRUP�RI�WHDPZRUN�

%DVHG�RQ� WKH�XUJHQF\�� LW�FDQ�EH�VHHQ� WKDW�SUREOHP�VROYLQJ� LQ� WHDPZRUN� LV�YHU\�

LPSRUWDQW��WKLV�LV�HYLGHQFHG�E\�WKH�SHUFHQWDJH�WKDW�UHDFKHV�������DQG�EHORQJV�WR�WKH�

KLJK�FDWHJRU\��7KLV�VKRZV�WKDW�5HJLRQDO�,,�HPSOR\HHV�IHHO�WKH�SUREOHP�VROYLQJ�PXVW�

EH�GRQH�TXLFNO\�DQG�LWV�YHU\�LPSRUWDQW��&RPPXQLFDWLRQ�DQG�FRRSHUDWLRQ�KDYH�WKH�VDPH�

SHUFHQWDJH�RI�����DQG�DUH�VWLOO�LQFOXGHG�LQ�D�KLJK�FDWHJRU\�DQG�DUH�QR�OHVV�LPSRUWDQW�

WKDQ�SUREOHP�VROYLQJ� )URP�WKDW�WDEOH��LW�FDQ�EH�VHHQ�WKDW�WKH�KLJKHVW�RI�WRWDO�DYHUDJH�

LV�XUJHQF\�ZLWK��������VR�LW¶V�PHDQ�WKDW�HPSOR\HHV�LQ�5HJLRQDO�,,�WKLQNV�WKDW�WHDPZRUN�

LQ�WKHLU�GHSDUWHPHQW�LV�LPSRUWDQW�

$FFRUGLQJ WR�UHVHDUFK�FRQGXFWHG�LQ�MRXUQDO�E\�-DPVKHG��HW�DO �������LQ�WKH�WHDP��

SHHU� LQWHUDFWLRQ� HQFRXUDJHV� NQRZOHGJH� VKDULQJ�� PRUHRYHU� LW� LQFUHDVHV� WHDP� DQG�

LQGLYLGXDO�SHUIRUPDQFH��7KLV�OHVVRQ�WULHV�WR�H[SORUH�KRZ�NQRZOHGJH�VKDULQJ�LPSDFWV�

WKH�SHUIRUPDQFH�RI�WHDPV�ZRUNLQJ�LQ�RUJDQL]DWLRQV� .QRZOHGJH 6KDULQJ FDQ�LPSURYH�

WKH�SURYLVLRQ�RI�TXDOLW\�VHUYLFHV�DQG�LQQRYDWLRQ�FDSDELOLWLHV�LQ 7HONRP��VR�WKH\�FDQ�

SURPRWH� WKH�KLJKHVW�TXDOLW\�SURGXFWV� WR�7HONRP�FXVWRPHUV��:X�HW�DO��� LQ� MRXUQDO�RI�

&KDOLID�	�1XJURKRVHQR� ������ VWDWHG� WKH� WHDP� LV� D� EDVLF� XQLW� IRU� WUDQVIHUULQJ� DQG�

SUHVHUYLQJ�NQRZOHGJH�LQ�PDQ\�RUJDQL]DWLRQV��EHFDXVH�WKH�VWDJH�LQ�NQRZOHGJH�WUDQVIHU�

LV�DERXW�JLYLQJ�DQG�UHFHLYLQJ� $FFRUGLQJ�WR�%XGLKDUGMR�������������LQ�D�WHDP�WKHUH�DUH�

JHQHUDO� FRPSHWHQFLHV� SRVVHVVHG� E\� WHDP� PHPEHUV� LQFOXGLQJ� FRPPXQLFDWLQJ��

FRRSHUDWLQJ��FRRUGLQDWLQJ��DQG�PDQDJLQJ�FRQIOLFW��:KHQ�ZRUNLQJ�LQ�WHDPV��HDFK�WHDP�

PHPEHU�PD\�KDYH�GLIIHUHQW�OHYHOV�RI�NQRZOHGJH�VR�WKDW�ZKHQ�D�WHDP�LV�FRPPXQLFDWLQJ�

RU�FRRUGLQDWLQJ�WKH\�ZLOO�H[SUHVV�WKHLU�RSLQLRQV�RU�NQRZOHGJH�WR�RWKHUV�ZKR�PD\�QRW�

NQRZ�DERXW�LW��7KLV�LQGLUHFWO\�PDNHV�D�SHUVRQ
V�NQRZOHGJH�ZLOO�LQFUHDVH�DQG�WKH\�KDYH�

FDUULHG�RXW�DFWLYLWLHV�WR�VKDUH�NQRZOHGJH�LQ�D�WHDP��,Q�WKLV�FDVH�PDNH�WKH�DXWKRU�XVHV�

WHDPZRUN�DV�D�PRGHUDWRU�EHWZHHQ�NQRZOHGJH�VKDULQJ�DQG�HPSOR\HHV�SHUIRUPDQFH�

%DVHG�RQ�WKH�EDFNJURXQG�WKDW�KDV�EHHQ�GHVFULEHG��LQ�WKLV�UHVHDUFK�DXWKRU�KDYH�D�

SXUSRVH� WR� DQDO\]H� ³7KH� (IIHFW� 2I� .QRZOHGJH� 6KDULQJ� 7RZDUG� (PSOR\HH�

3HUIRUPDQFH�:LWK�7HDPZRUN�$V�7KH�0RGHUDWRU�$W�3W��7HONRP�,QGRQHVLD�'LYLVLRQ�2I�

5HJLRQDO�,,�-DERGHWDEHN´�
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��� 3UREOHP�6WDWHPHQW

%DVHG�RQ�WKLV�EDFNJURXQG��WKH�SUREOHP�VWDWHPHQWV�LQ�WKLV�SDSHU�DUH�

D� +RZ�LV�WKH�HPSOR\HH�SHUIRUPDQFH�LQ�37��7HONRP�,QGRQHVLD "

E� +RZ�LV�WKH�NQRZOHGJH�VKDULQJ�LQ�37��7HONRP�,QGRQHVLD "

F� +RZ LV�WKH�WHDPZRUN�LQ�37��7HONRP�,QGRQHVLD�"

G� 'RHV�NQRZOHGJH�VKDULQJ�KDYH�D�VLJQLILFDQWO\�LPSDFW�RQ�HPSOR\HHV�SHUIRUPDQFH

LQ�WKH�37��7HONRP�,QGRQHVLD�"

H� 'RHV� 7HDPZRUN� PRGHUDWHV VLJQLILFDQWO\ EHWZHHQ� .QRZOHGJH� 6KDULQJ� DQG�

(PSOR\HHV�3HUIRUPDQFH�"

��� 3XUSRVH�

)URP�WKH�SUREOHP�VWDWHPHQWV�FDQ�EH�FRQFOXGHG WKH�SXUSRVH�RI�WKLV�SDSHU��DUH�

D� 7R�NQRZ�DQG DQDO\]H�WKH�HPSOR\HH�SHUIRUPDQFH�LQ�37��7HONRP�,QGRQHVLD�

E� 7R�NQRZ�DQG�DQDO\]H�NQRZOHGJH�VKDULQJ�LQ�37��7HONRP�,QGRQHVLD�

F� 7R�NQRZ�DQG�DQDO\]H�WHDPZRUN�LQ�37��7HONRP�,QGRQHVLD��

G� 7R� NQRZ� DQG� DQDO\]H� UHODWLRQVKLS� RI� .QRZOHGJH� 6KDULQJ� DQG� (PSOR\HHV�

SHUIRUPDQFH���

H� 7R�NQRZ�DQG�DQDO\]H�ZKHWKHU�WKH WHDPZRUN�PRGHUDWHV VLJQLILFDQWO\�UHODWLRQVKLS�

EHWZHHQ�.QRZOHGJH�6KDULQJ�DQG�(PSOR\HH�3HUIRUPDQFH�

��� %HQHILW�

,Q�FRQGXFWLQJ�WKLV�UHVHDUFK��WKHUH�LV�D�SXUSRVH�WKDW�WKH�DXWKRU�ZDQWV�WR�FRQYH\�WR�WKH�

UHDGHUV��7KH�EHQHILW�RI�UHVHDUFK�LV�WKH�LPSDFW�RI�DFKLHYLQJ�LWV�JRDOV��,I�LQ�UHVHDUFK��WKH�

JRDO�FDQ�EH�DFKLHYHG�DQG�WKH�IRUPXODWLRQ�RI�WKH�SUREOHP�FDQ�EH�VROYHG�SUHFLVHO\�DQG�

DFFXUDWHO\��7KH�EHQHILWV�RI�ZULWLQJ�WKLV�SDSHU�DUH�DV�IROORZV� �

D� )RU�ZULWHUV

7R� DSSO\� WKH� WKHRULHV� DQG� NQRZOHGJH� JDLQHG� LQ� WKH� OHFWXUH� WR� WKH� DFWXDO�

SUREOHPV�WKDW�RFFXU�LQ�D�FRPSDQ\��HVSHFLDOO\�UHJDUGLQJ�WKH�VKDULQJ�NQRZOHGJH�

DQG�WHDPZRUN�WKDW�LPSOHPHQWHG�LQ�FRPSDQ\�

E� )RU�FRPSDQLHV

7KH�UHVXOW�RI�WKLV�VWXG\�DUH�H[SHFWHG�WR�EH�DQ�LQSXW�IRU�WKH�FRPSDQ\��HVSHFLDOO\�

DV�FRQVLGHUDWLRQ�LQ�PDNLQJ�GHFLVLRQV�UHODWHG�WR� WKH�FRPSDQ\¶V�VKRUW� WHUP�RU�

ORQJ� WHUP�JRDOV�� ,Q� DGGLWLRQ�� WKLV� UHVHDUFK�FDQ�PDNH�FRPSDQLHV� FRQWLQXH� WR�
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LQFUHDVH�NQRZOHGJH�VKDULQJ�DFWLYLWLHV�VR�DV�WR�VWUHQJWKHQ�WHDPZRUN�DQG�PDNH�

WKH�SHUIRUPDQFH�RI�HYHU\�HPSOR\HH�LQ�WKH�FRPSDQ\�37��7HONRP�LQFUHDVHG�

F� )RU�RWKHU�SDUWLHV

7KLV�UHVHDUFK�LV�H[SHFWHG�WR�EH�D�UHIHUHQFH�PDWHULDO�DV�ZHOO�DV�VSHFLILFDOO\�IRU�

WKRVH�LQWHUHVWHG�LQ�KXPDQ�UHVRXUFH�PDQDJHPHQW�DQG�LQWHUHVWHG�LQ�NQRZOHGJH�

VKDULQJ�WKDW�DSSOLHV�WR�D�FRPSDQ\�

��� 5HVHDUFK�7LPH�DQG�3HULRG

7KLV� UHVHDUFK�ZDV� FRQGXFWHG�DW�37��7HONRP�5HJLRQDO� ,,� -DERGHWDEHN IRU���PRQWKV�

VWDUWLQJ�IURP�VHSWHPEHU������XQWLO�IHEUXDU\������

��� :ULWLQJ�6\VWHP

7KH�ZULWLQJ�VWHSV�FRQWDLQHG�LQ�WKLV�UHVHDUFK�UHSRUW�DUH�DV�IROORZV�

D� &+$37(5�,�,1752'8&7,21

7KLV�FKDSWHU�FRQWDLQV�WKH�EDFNJURXQG�RI�WKH�SUREOHP��ZKLFK�LV�WKH�UHVHDUFK�UHIHUHQFH�

DQG� UHVHDUFK� EDVLV�� 7KHUH� LV� D� UHVHDUFK� REMHFWLYH�� ZKLFK� LV� WKH� IRFXV� RI� UHVHDUFK�

RULHQWDWLRQ�� WKH� H[SHFWHG� DFKLHYHPHQW� RI� WKH� HQWLUH� UHVHDUFK� SURFHVV�� WKHUH� LV� D�

OLPLWDWLRQ�RI�WKH�SUREOHP��VR�WKDW�WKH�UHVHDUFK�FDUULHG�RXW�GRHV�QRW�GHYLDWH�IURP�WKH�

H[SHFWHG� JRDO�� $V�ZHOO� DV� WKH� ODVW� LQ� WKLV� FKDSWHU� LV� WKH� V\VWHPDWLF�ZULWLQJ��ZKLFK�

FRQWDLQV�D�EULHI�GHVFULSWLRQ�RI�WKH�SURFHVV�RI�ZULWLQJ�WKLV�UHVHDUFK�UHSRUW�

E� &+$37(5�,,�7+(25(7,&$/�)5$0(:25.

7KLV�FKDSWHU�FRQWDLQV�DERXW�WKH�WKHRULHV�UHODWHG�WR�WKH�GLVFXVVLRQ�RI�UHVHDUFK�WKDW�LV�WKH�

EDVLV� RI� WKLQNLQJ� DQG� WKH� EDVLV� IRU� WKH� SUHSDUDWLRQ� RI� UHVHDUFK�� 7KHVH� WKHRULHV� DUH�

REWDLQHG�IURP�UHIHUHQFH�ERRNV�DQG�RWKHU�VRXUFHV�RI�LQIRUPDWLRQ�UHODWHG�WR�WKH�VWXG\�

GLVFXVVLRQ� 7KH�WKHRU\�GLVFXVVHG�LQ�WKLV�VWXG\�LV�DERXW�.QRZOHGJH�6KDULQJ��7HDPZRUN�

DQG�(PSOR\HHV�3HUIRUPDQFH��

F� &+$37(5�,,,�5(6($5&+�0(7+2'6

7KLV� FKDSWHU� FRQWDLQV� D� FROOHFWLRQ� RI� LQIRUPDWLRQ� QHHGHG� LQ� SURFHVVLQJ� GDWD� WR� JHW�

UHVXOWV�DFFRUGLQJ�WR�WKH�UHVHDUFK�REMHFWLYHV��7KH�SUHYLRXVO\�FROOHFWHG�GDWD�SURFHVVLQJ�

ZDV�FDUULHG�RXW�ZLWK� VHYHUDO�SURFHVVLQJ�PHWKRGV� WR�DFKLHYH� WKH�H[SHFWHG� UHVXOWV� LQ�

DFFRUGDQFH�ZLWK�WKH�UHVHDUFK�REMHFWLYHV�
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G� &+$37(5�,9�5(6($5&+�5(68/7�	�',6&866,21

7KLV�FKDSWHU�FRQWDLQV�DQ�DQDO\VLV�RI�WKH�UHVXOW�REVHUYDWLRQV��FROOHFWLRQ��DQG�SURFHVVLQJ�

RI�GDWD�WR�WKH�UHVXOWV�DFKLHYHG�GXULQJ�WKH�UHVHDUFK�DQG�PDNLQJ�WKLV�UHVHDUFK�UHSRUW�

H� &+$37(5�9�&21&/86,216�	�68**(67,216

7KLV�FKDSWHU�FRQWDLQV�RI�FRQFOXVLRQV�IURP�WKH�PDLQ�WRSLFV�WKDW�DUH�DFFRPSDQLHG�E\�

VXJJHVWLRQV�WKDW�UHODWHG�SDUWLHV�DV�REMHFWV�UHVHDUFK�WR�FRUUHFW�H[LVWLQJ�GHILFLHQFLHV�DQG�

IRU�IXWXUH�GHYHORSPHQW�


