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7KH�SDSHU� VWXGLHV� WKH�5HVHDUFK�7ULDQJOH�5HJLRQ� �575��� DQ� HFRQRPLF� GHYHORSPHQW� DUHD� LQ WKH� VWDWH� RI�1RUWK�
&DUROLQD��86$��575�FRPSULVHV�WZR�PDMRU WHFKQRORJLFDO�SDUNV��WKH�5HVHDUFK�7ULDQJOH�3DUN�DQG�WKH�&HQWHQQLDO�
&DPSXV� RI� 1RUWK� &DUROLQD� 6WDWH� 8QLYHUVLW\�� :H DSSOLHG� $PDUDO¶V� 0RGHO� IRU� ,QQRYDWLRQ� (QYLURQPHQW�
0DQDJHPHQW� �$0,(0�� WR� WKH� 575� SDUNV� DQG� GLVFXVV� UHJLRQDO� GHYHORSPHQW� DVSHFWV� XQGHU� WKH� SULVP RI�
LQQRYDWLRQ�PDQDJHPHQW��7KH�UHVHDUFK�PHWKRG�LV�GHVFULSWLYH�DQG�H[SORUDWRU\��7KH�ILHOG�UHVHDUFK��FRQGXFWHG�IURP�
�����WR�������LQYROYHG�D�OLWHUDWXUH�UHYLHZ��FROOHFWLRQ�RI�GRFXPHQWV� DQG�QRQ�VWUXFWXUHG�LQWHUYLHZV��$0,(0�LV�D�
TXDQWLWDWLYH�TXDOLWDWLYH�PRGHO�ZLWK�HOHYHQ�IDFWRUV�WR�PHDVXUH�WKH�PDWXULW\�OHYHO�RI�WKH�7ULSOH�+HOL[�OLQNDJHV�IURP�
DFDGHPLD �NQRZOHGJH�SURGXFHUV���WKH�SURGXFWLYH�VHFWRU�RI�JRRGV�DQG�VHUYLFHV��NQRZOHGJH�SURGXFHUV�DQG�XVHUV��
DQG� JRYHUQPHQW� �VRFLDO� DQG� HFRQRPLF� UHJXODWRU��� 7KH� 575� SDUNV� KDYH� D� KLJK� OHYHO� RI� PDWXULW\�� 6HYHUDO�
VXFFHVVIXO� DQG� RYHUODSSLQJ� LQLWLDWLYHV� ZHUH� IRXQG WKHUH� LQ� WKH� SDVW� VL[W\� \HDUV� ZKLFK� H[SODLQ� WKH� UHJLRQDO�
GHYHORSPHQW��+RZHYHU��LPSURYHPHQWV�FDQ�EH�PDGH�DQG�WKH�QHZ�LQLWLDWLYHV�SRLQW�LQ�WKDW�GLUHFWLRQV��$0,(0¶V�
DSSOLFDWLRQ� LV� FRPSOH[� GXH� WR� WKH� QXPEHU� RI� DFWRUV�� GRFXPHQWV�� DQG� LQLWLDWLYHV�� ,W� LV� D�PDQDJHPHQW� WRRO� WKDW�
UHFRPPHQGV�DFWLRQV�WR�LPSURYH�WKH�HIIHFWLYHQHVV�RI�LQQRYDWLRQ�HQYLURQPHQWV�

3DODYUDV�&KDYH� 5HJLRQDO� HFRQRPLF� GHYHORSPHQW�� 5HVHDUFK� 7ULDQJOH� 5HJLRQ�� $0,(0�� 7ULSOH� +HOL[��
4XLQWXSOH�+HOL[��573��&HQWHQQLDO�&DPSXV��,QQRYDWLRQ�HQYLURQPHQW��

$YDOLDQGR R $PELHQWH GH ,QRYDomR GD 5HJLmR GR 7ULkQJXOR GD 3HVTXLVD

$%675$&7

2�DUWLJR�HVWXGD�D�5HJLmR�GR�7ULkQJXOR�GD�3HVTXLVD��575���XPD�iUHD�GH�GHVHQYROYLPHQWR�HFRQ{PLFR QR�HVWDGR�
GD�&DUROLQD�GR�1RUWH��(8$��2�575�FRPSUHHQGH�GRLV�SDUTXHV�WHFQROyJLFRV�SULQFLSDLV��R�5HVHDUFK�7ULDQJOH�3DUN�
H� R�&HQWHQQLDO�&DPSXV� GD�8QLYHUVLGDGH�(VWDGXDO�GD�&DUROLQD� GR�1RUWH�� )RL� DSOLFDGR� R�0RGHOR�$PDUDO� SDUD�
*HVWmR� GH� $PELHQWHV� GH� ,QRYDomR� �$0,(0�� DRV� SDUTXHV� GD� 575� H� IRUDP� GLVFXWLGRV� DVSHFWRV� GR�
GHVHQYROYLPHQWR�UHJLRQDO�VRE�R�SULVPD�GD�JHVWmR�GD�LQRYDomR��2�PpWRGR�GH�SHVTXLVD�p�GHVFULWLYR�H�H[SORUDWyULR��
$�SHVTXLVD�GH�FDPSR��UHDOL]DGD�GXUDQWH�HQWUH������H�������HQYROYHX�UHYLVmR�GH�OLWHUDWXUD��FROHWD�GH�GRFXPHQWRV�
H� HQWUHYLVWDV� VHPLHVWUXWXUDGDV��2�$0,(0�p� XP�PRGHOR� TXDOL�TXDQWL� FRP�RQ]H� IDWRUHV� SDUD�PHGLU� R�QtYHO� GH�
PDWXULGDGH�GDV�UHODo}HV�GR� WLSR�7ULSOH�+HOL[�HQWUH�DWRUHV�GD�DFDGHPLD� �SURGXWRUHV�GH�FRQKHFLPHQWR���GR�VHWRU�
SURGXWLYR� GH� EHQV� H� VHUYLoRV� �SURGXWRUHV� H� XVXiULRV� GH� FRQKHFLPHQWR�� H� GR� JRYHUQR� �UHJXODGRU� VRFLDO� H�
HFRQ{PLFR��� 2V� SDUTXHV� GD� 575� SRVVXHP� XP� DOWR� QtYHO� GH� PDWXULGDGH�� 9iULDV� LQLFLDWLYDV� EHP�VXFHGLGDV� H�
VREUHSRVWDV� IRUDP� HQFRQWUDGDV�QRV� ~OWLPRV� VHVVHQWD�DQRV��H[SOLFDQGR�R� GHVHQYROYLPHQWR� UHJLRQDO��(QWUHWDQWR��
DYDQoRV�SRGHP�VHU�UHDOL]DGRV�H�DV�QRYDV�LQLFLDWLYDV�DSRQWDP�QHVVD�GLUHomR��$�DSOLFDomR�GR�$0,(0�p�FRPSOH[D�
GHYLGR� DR� Q~PHUR� GH� DWRUHV�� GRFXPHQWRV� H� LQLFLDWLYDV��7UDWD�VH� GH� XPD� IHUUDPHQWD�GH� JHVWmR� TXH� UHFRPHQGD�
Do}HV�SDUD PHOKRUDU�D�HILFiFLD�GRV�DPELHQWHV�GH�LQRYDomR�

.H\ZRUGV� 'HVHQYROYLPHQWR� HFRQ{PLFR� UHJLRQDO��5HJLmR�GR�7ULkQJXOR� GH�3HVTXLVD��$0,(0��+pOLFH�7ULSOD��
4XLQWXSOH�+HOL[��573��&DPSXV�GR�&HQWHQiULR��$PELHQWH�GH�LQRYDomR�

5��'HVHPEDUJDGRU�(OOLV�+HUP\GLR�)LJXHLUD�������%ORFR�$��VO�������$WHUUDGR�
����������� 9ROWD�5HGRQGD��5-�² %UDVLO

ZZZ�XII�EU
&RS\ULJKW������� 5$6,���7RGRV�RV�GLUHLWRV��DWp�PHVPR�GH�WUDGXomR��VmR�UHVHUYDGRV��e

SHUPLWLGR�FLWDU�SDUWH�GH�DUWLJRV�VHP�DXWRUL]DomR�SUpYLD��GHVGH�TXH�VHMD�LGHQWLILFDGD�D�IRQWH�
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$VVHVVLQJ�WKH�,QQRYDWLRQ�(QYLURQPHQW�RI�WKH�5HVHDUFK�7ULDQJOH�5HJLRQ�

� ,QWURGXFWLRQ

$Q� LQQRYDWLRQ� HQYLURQPHQW� �,(�� LV� D� SK\VLFDO� VSDFH� ZKHUH� D� VHW� RI� UHODWLRQVKLSV�
EHWZHHQ� NQRZOHGJH� SURGXFHUV� DQG�XVHUV� �DFDGHPLD�LQGXVWU\� RU� LQGXVWU\�LQGXVWU\�� UHVXOWV� LQ�
WKH�GHYHORSPHQW�RI�QHZ�JRRGV��SURFHVVHV��VHUYLFHV�RU�EXVLQHVV��DQG�KDV�DQ�HFRQRPLF�LPSDFW��
$FFRUGLQJ�WR�$PDUDO��������� WKLV�GHILQLWLRQ�HQFRPSDVVHV�EXVLQHVV� LQFXEDWRUV��WHFKQRORJLFDO�
SDUNV��XQLYHUVLW\�UHVHDUFK�SDUNV��WHFKQRSROLVHV��WHFKQRORJ\�WUDQVIHU�RIILFHV��UHJLRQDO�HFRQRPLF�
GHYHORSPHQW� LQLWLDWLYHV�� DPRQJ� RWKHU� XQGHUWDNLQJV� FODVVLILHG� E\� (W]NRZLW]� ������� DV�
LQWHUPHGLDWH� RUJDQL]DWLRQV� RU� SRVLWLRQHG� LQ� WKH� K\EULG� DQG� FRQVHQVXV VSDFH�� L�H��� LQ� WKH�
FRQIOXHQFH�RI�WKH�7ULSOH�+HOL[���+� VSKHUHV��(W]NRZLW]�DQG�/H\GHVGRUII��������

$PDUDO¶V�0RGHO� IRU�,QQRYDWLRQ�(QYLURQPHQW�0DQDJHPHQW��$0,(0��ZDV�GHYHORSHG
DV�D�WRRO�WR�DVVHVV�EXVLQHVV�LQFXEDWRUV�DQG�WHFKQRORJ\�SDUNV��,W�LV�D�SUDFWLFDO�WRRO�GHULYHG�IURP�
WKH��+�DSSURDFK��7KH�LGHD�EHKLQG�WKLV�TXDQWLWDWLYH�TXDOLWDWLYH�WRRO� LV�WR�PHDVXUH�WKH�OHYHO�RI�
PDWXULW\�RI�WKH�DFWRUV�IURP�DFDGHPLD �NQRZOHGJH�SURGXFHUV���WKH�SURGXFWLYH�VHFWRU�RI�JRRGV�
DQG� VHUYLFHV� �NQRZOHGJH� SURGXFHUV� DQG� XVHUV�� DQG� JRYHUQPHQW� �VRFLDO� DQG� HFRQRPLF�
UHJXODWRU���0DWXULW\� LQ� WKLV� FRQWH[W� PHDQV� QRW� RQO\� WKH� SUHVHQFH� RI� DFWRUV EXW� WKH� OLQNDJHV�
EXLOW� DQG� WKH�TXDOLW\�RI� WKHVH� WLHV��ZKLFK�FDQ� EH�PHDVXUHG E\� WKH� UHVXOWV�REWDLQHG� �$PDUDO��
������/H\GHVGRUII��������

7ZR�IRFL�VXSSRUW WKLV�VWXG\��$0,(0��WRRO��DQG�WKH�5HVHDUFK�7ULDQJOH�5HJLRQ�
�575���VXEMHFW���D�UHJLRQ�LQ�WKH�1RUWK�&DUROLQD�VWDWH��86$��FRPSULVLQJ�WKH�FLWLHV�RI�'XUKDP��
&KDSHO� +LOO�� DQG� 5DOHLJK�� ZKHUH� RYHU� WKH� VL[W\� \HDUV� D� VXFFHVVIXO� ,(� KDV� EHHQ� GHYHORSHG�
�57)1&�� ������� 7KH� PDLQ� REMHFWLYH� RI� WKLV� SDSHU� LV� WR� ³DSSO\� $0,(0� LQ� WKH� 575� DQG�
GLVFXVV� DVSHFWV� RI� UHJLRQDO� GHYHORSPHQW� IURP� WKH� SHUVSHFWLYH� RI� LQQRYDWLRQ� PDQDJHPHQW�´�
7KHUH�DUH�DOVR�VSHFLILF�REMHFWLYHV�GHULYHG�IURP�WKH�PDLQ�RQH��³WR�YHULI\�LI�WKH�WRRO�LV�DGHTXDWH�
WR� HYDOXDWH� D� FRPSOH[� ,(�� DQG�� WR� YHULI\� WKDW� WKH� WRRO� FRYHUV� WKH�4XDGUXSOH� DQG�4XLQWXSOH�
+HOL[���+����+��DVSHFWV´��&RQGXFWLQJ� WKH�JHQHUDO�UHVHDUFK�TXHVWLRQ��³ZKDW� ILQGLQJV�FDQ�WKH�
WRRO�SURYLGH�RQ�WKH�VXEMHFW"´�

7KHVH� REMHFWLYHV� DUH� D� UHVXOW� RI� JDSV� LGHQWLILHG� LQ� WKH� OLWHUDWXUH�� )LUVW�� WKHUH� DUH� IHZ�
DUWLFOHV�DERXW�WKH�,(�DVVHVVPHQW��,Q�WKH�SULYDWH�EXVLQHVV�VHFWRU��WKHUH�LV�D�VSUHDGLQJ�FXOWXUH�RI
HYDOXDWLRQ�� ZKLFK� LV� QRW� WKH� VDPH� LQ� SXEOLF� RUJDQL]DWLRQV� RU� ,(V�� 7KH� VHFRQG� JDS� LV� WKH�
QXPEHU�RI VWXGLHV�DYDLODEOH�DERXW�575��7KH�UHJLRQ�LV�SDUW�RI�D�WULDG�RI�VXFFHVVIXO�ZRUOG�FODVV�
UHJLRQDO�HFRQRPLF�GHYHORSPHQW�H[SHULHQFHV�LQ�WKH�86$ EDVHG�RQ�WHFKQRORJ\�DQG�LQQRYDWLRQ�
�ZLWK�6LOLFRQ�9DOOH\�DQG�5RXWH������'HVSLWH�GR]HQV�RI�VWXGLHV� LQYHVWLJDWLQJ�WKH�VXFFHVV�DQG�
ORRNLQJ� IRU D� SDWWHUQ� LQ� WKH� H[SHULHQFHV� LQ� &DOLIRUQLD� DQG�0DVVDFKXVHWWV� �(W]NRZLW]�� ������
������+HQWRQ�DQG�+HOG��������/HH��������6D[HQLDQ���������IHZ�VWXGLHV�KDYH�IRFXVHG�RQ�1RUWK�
&DUROLQD¶V� UHDOL]DWLRQV� �/LQN�� ������ ������ /LQN� DQG� 6FRWW�� ������ 0HV]DURV�� ������ 5RKH��
������ 7KH� ODVW�JDS� LV� WKH�DGHTXDF\�DQG�HYROXWLRQ�RI� WKH�DVVHVVPHQW�WRRO��$0,(0�KDV�EHHQ�
DSSOLHG� DQG� LPSURYHG� RYHU� WKH� \HDUV� WR� PDS�XQGHUVWDQG�DVVHVV� XQLYHUVLW\�LQGXVWU\�
JRYHUQPHQW� OLQNDJHV� �$PDUDO�� ������� +RZHYHU�� WKH� PRGHO� RULJLQDOO\� GLG� QRW� LQFOXGH� WKH�
DFWRUV�IURP�QHZ�VSKHUHV�RI�WKH�4XDGUXSOH�+HOL[���+��DQG��+�DSSURDFKHV��7KH�FKDOOHQJH� LV�WR�
YHULI\� WKH�DGHTXDF\�RI� WKH�HOHYHQ� IDFWRUV�WR�WKHVH�QHZ� DSSURDFKHV� �&DUD\DQQLV�HW�DO���������
������&DUD\DQQLV�DQG�&DPSEHOO��������

:H� DVVXPH� WKDW� $0,(0� LV� D� �+� WRRO DSSOLFDEOH� WR� WKH� 575� DQG� DOORZV� D� XVHIXO�
DQDO\VLV�RI�WKH�,(��7KH�FDVH�VWXG\�ZDV�WKH�PHWKRG�FKRVHQ��EDVHG�RQ WKH�OLWHUDWXUH�UHYLHZ�DQG�



�ŵĂƌĂů�Ğƚ�Ăůͮ͘ ϵϮ
ϭϬ͘ϮϬϰϬϭͬƌĂƐŝ͘ϲ͘Ϯ͘ϯϴϲ

�ǀĂůŝĂĚŽ�ƉĞůŽ�ƐŝƐƚĞŵĂ��ŽƵďůĞ��ůŝŶĚ�ZĞǀŝĞǁ
�ĚŝƚŽƌ͗�DĂƌĐĞůŽ�'͘��ŵĂƌĂů

Z�^/͕�sŽůƚĂ�ZĞĚŽŶĚĂͬZ:͕�ǀ͘�ϲ͕�Ŷ͘�Ϯ͕�ƉƉ͘ ϵϬͲϭϭϭ͕�ŵĂŝͬ͘ĂŐŽ͘�ϮϬϮϬ ŚƚƚƉ͗ͬͬǁǁǁ͘ƌĂƐŝ͘ǀƌ͘ƵĨĨ͘ďƌ

ILHOG� LPPHUVLRQ� LQ� WKH� HQYLURQPHQWV� 7KLV� GRFXPHQW� KDV� ILYH� SDUWV�� LQWURGXFWLRQ�� OLWHUDWXUH
UHYLHZ��UHVHDUFK�SURFHGXUHV� FDVH�VWXG\��DQG�GLVFXVVLRQ��

���&RQFHSWXDO�IRXQGDWLRQV�RI�,(

.QRZOHGJH�LV�JHQHUDWHG�WKURXJK�FUHDWLYLW\��FRPELQDWLRQV��DQG�SURGXFWLRQ�SURFHVVHV�LQ�
VR�FDOOHG NQRZOHGJH�LQQRYDWLRQ�PRGHOV�DQG�WKXV�EHFRPHV�DYDLODEOH�WR�VRFLHW\��7KH�PRGHV�RI�
NQRZOHGJH�SURGXFWLRQ�KDYH�HYROYHG�RYHU�WKH�\HDUV��0RGH���RI�NQRZOHGJH�SURGXFWLRQ�IRFXVHV�
RQ� WKH� WUDGLWLRQDO UROH� RI� WKH� UHVHDUFK XQLYHUVLW\� DV� SDUW� RI� D� �OLQHDU� LQQRYDWLRQ� PRGHO��
�*LEERQV� HW� DO��� ������ %XVK�� ������� $V� DQ� HYROXWLRQ�� 0RGH� �� HPSKDVL]HV� NQRZOHGJH
DSSOLFDWLRQ�DQG�NQRZOHGJH�EDVHG�SUREOHP�VROYLQJ��&DUD\DQQLV�HW�DO����������,W�LV�D�QRQOLQHDU�
PRGHO�RI�LQQRYDWLRQ�

7KH��+�WKHVLV�HPHUJHG�DV�D�FRQIOXHQFH�IURP�+HQU\�(W]NRZLW]¶V�LQWHUHVW�LQ�WKH�VWXG\�RI�
XQLYHUVLW\�LQGXVWU\� UHODWLRQV� DQG� /RHW /H\GHVGRUII¶V� UHVHDUFK� LQ� DQ� HYROXWLRQDU\� PRGHO� WR�
JHQHUDWH� D� QH[W�RUGHU� K\SHU�F\FOH� RU� DQ� RYHUOD\� RI� FRPPXQLFDWLRQV� �/H\GHVGRUII�� �������
3URSRVHG�LQ�������WKH��+�PHWDSKRU�RI�XQLYHUVLW\�LQGXVWU\�JRYHUQPHQW�OLQNDJHV�DVVHUWV�D�EDVLF�
FRUH�PRGHO�IRU�NQRZOHGJH�SURGXFWLRQ�DQG�LQQRYDWLRQ��7KH�WKUHH�EODGHV�LQWHUWZLQH�FUHDWLQJ�DQ�
LQQRYDWLRQ� V\VWHP� �VWDWLVW�� ODLVVH]�IDLUH�� RU� K\EULG� DQG� FRQVHQVXV� VSDFH�� �&DUD\DQQLV� DQG�
&DPSEHOO�����������(W]NRZLW]�DQG�/H\GHVGRUII�������� ,W�GLIIHUV�IURP�SUHYLRXV�DSSURDFKHV�E\�
JLYLQJ�WKH�XQLYHUVLW\�WKH�VDPH�UHOHYDQFH�DV�WKH�RWKHU�VSKHUHV��0RUH�WKDQ�WKDW��LQ�D�NQRZOHGJH�
EDVHG� VRFLHW\�� WKH� XQLYHUVLW\� OHDGV� WKH� SURFHVV� RI� NQRZOHGJH� JHQHUDWLRQ�� HVVHQWLDO� IRU� WKH�
GHYHORSPHQW�RI�QHZ��PXOWLGLVFLSOLQDU\��DQG�FRPSOH[�SURGXFWV�VHUYLFHV��/H\GHVGRUII��������

7KH� (W]NRZLW]�/H\GHVGRUII DSSURDFK� LV� D� QHWZRUN� RU� WULODWHUDO� V\VWHP �HFRQRP\��
VFLHQFH� DQG� SROLWLFV�� DQG� K\EULG� RUJDQL]DWLRQV� FRRUGLQDWLQJ� WKH� FUHDWLRQ� DQG� H[FKDQJH� RI�
NQRZOHGJH� EHWZHHQ� WKHVH� V\VWHPV� �&DUD\DQQLV� HW� DO�� ������� 7KURXJK� VHYHUDO� LQWHUDFWLRQV�
EHWZHHQ�WKH�DFWRUV� IRXU�NLQGV�RI�DFWLYLWLHV�RFFXU��(W]NRZLW]��������

x 0DQ\�LQWHUQDO�WUDQVIRUPDWLRQV LQ�HYHU\�VSKHUH�
x 7KH LQIOXHQFH�RI�RUJDQL]DWLRQV�IURP�RQH�KHOL[�LQ�RUJDQL]DWLRQV�IURP�RWKHU�VSKHUHV�
x 7KH�FUHDWLRQ�RI�QHZ VWUXFWXUHV�GXH�WR�WKH UHVXOWLQJ�RYHUODS��
x $ UHFXUULQJ�HIIHFW�EHWZHHQ�WKH�WKUHH�SURSHOOHUV�

,Q�WKH�ODVW�GHFDGH��0RGH���RI�NQRZOHGJH�FUHDWLRQ�ZDV�SURSRVHG��ZLWK�HPSKDVLV RQ�WKH�
FRH[LVWHQFH�FRHYROXWLRQ RI� GLIIHUHQW� NQRZOHGJH�LQQRYDWLRQ� PRGHV�� 7KH� K\SRWKHVLV LV� WKH�
FRPSHWLWLYHQHVV� DQG� VXSHULRULW\� RI� D� NQRZOHGJH� V\VWHP� WKDW� LV� GHWHUPLQHG� E\� LWV� DGDSWLYH�
FDSDFLW\� WR� FRPELQH�LQWHJUDWH� GLIIHUHQW� NQRZOHGJH� DQG� LQQRYDWLRQ� PRGHV� �FRHYROXWLRQ�� FR�
VSHFLDOL]DWLRQ�� DQG� FR�RSHWLWLRQ� NQRZOHGJH� VWRFN� DQG� IORZ� G\QDPLFV�� �&DUD\DQQLV� HW� DO���
������

,Q�WKLV�ZD\��&DUD\DQQLV�DQG�&DPSEHOO��������SURSRVHG�WKH��+�DSSURDFK��DGGLQJ�WKH�
�SXEOLF´�DV�WKH�QHZ�KHOL[��7KH\�GHILQHG�WKLV�VSKHUH�OLNH�WKH�LQIOXHQFH�RI�WKH�PHGLD�DQG�FXOWXUH�
LQ� WKH� VR�FDOOHG�FRPPXQLW\�RU�FLYLO� VRFLHW\��7KH��+�FRQFHSW� LV� QRW�\HW�ZHOO� HVWDEOLVKHG�DQG�
ZLGHO\� XVHG� LQ� LQQRYDWLRQ� UHVHDUFK�� 7KLV� QHZ� VSKHUH� DVVRFLDWHV� PHGLD�� FUHDWLYH� LQGXVWULHV��
YDOXHV��OLIHVW\OH��FXOWXUH�DQG�DUW��DQG�WKH�QRWLRQ�RI�WKH�FUHDWLYH�FODVV��LQ�VXP��PDQ\�DVSHFWV�RI�
FRQWHPSRUDU\� VRFLHW\�� ,W� LV� WKH� SHUVSHFWLYH� RI� WKH� GLPHQVLRQ�FRQWH[W� RI� GHPRFUDF\� IRU� WKH�
SURGXFWLRQ�RI�NQRZOHGJH�LQQRYDWLRQ��7KH��+�FDQ�H[LVW�ZLWKRXW�GHPRFUDF\� �DV� LQ� WKH� VWDWLVW�
FRQILJXUDWLRQ���ZKLOH�WKHUH�FDQQRW�EH�D��+�LQQRYDWLRQ�V\VWHP�ZLWKRXW�WKDW�FRQWH[W��

7KH� �+� DSSURDFK� DGGV� DV� WKH� QHZ� KHOL[�VSKHUH� WKH� �QDWXUDO� HQYLURQPHQW�� ,W� LV� D�
WUDQVGLVFLSOLQDU\�LQWHUGLVFLSOLQDU\� IUDPHZRUN� RI� DQDO\VLV� IRU� VXVWDLQDEOH� GHYHORSPHQW� DQG�
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VRFLDO� HFRORJ\�� ,W� LV� D� PRGHO� LQ� WKHRU\� DQG� SUDFWLFH� WR� XQGHUVWDQG� WKH� OLQN� EHWZHHQ�
NQRZOHGJH�LQQRYDWLRQ� WR� SURPRWH VXVWDLQDEOH� GHYHORSPHQW�� ,W� FRPELQHV� NQRZOHGJH��
H[SHULHQFH�NQRZ�KRZ� DQG QDWXUH�HQYLURQPHQW V\VWHPV��&DUD\DQQLV�HW�DO���������

7KH� EDVLV� RI� WKH� �+� PHWDSKRU� WR� XQGHUVWDQG� LQQRYDWLRQ� IRFXVHV� RQ� WKH� NQRZOHGJH�
HFRQRP\��7KH��+�LQQRYDWLRQ�PRGHO SURSRVHV�FRHYROXWLRQ�RI�WKH�HFRQRP\�DQG�WKH�NQRZOHGJH�
VRFLHW\��7KH��+�HPSKDVL]HV WKH�VRFLR�HFRORJLFDO� SHUVSHFWLYH�RI� WKH�QDWXUDO�HQYLURQPHQWV�RI�
VRFLHW\�� ,W� SUHVHQWV� WKH� PXWXDO LQWHUDFWLRQ� DQG� H[FKDQJH� RI� NQRZOHGJH� LQ� D� QDWLRQ�VWDWH�
WKURXJK�ILYH�VXEV\VWHPV�RU�SURSHOOHUV��RU�VSKHUHV�RU�KHOL[���DV�VKRZQ�LQ )LJXUH����&DUD\DQQLV�
DQG�&DPSEHOO���������

)LJXUH����9LVXDO�FRQFHSWLRQ�RI�LQQRYDWLRQ�PRGHOV¶�HYROXWLRQ

6RXUFH��'HYHORSHG�EDVHG�RQ�&DUD\DQQLV�DQG�&DPSEHOO��������

�����7KH�,(�FRQFHSW�

7KH�,(�FDQ�EH�GHILQHG DV�WKH�³SODFH´�RU�³VSDFH´�ZKHUH�WHFKQRORJ\�WUDQVIHU�KDSSHQV��,W�
FDQ� EH� D� EXVLQHVV� LQFXEDWRU� �$PDUDO�� ������ $13527(&�� ������� D� UHVHDUFK� SDUN� DQG� LWV�
VSLQRIIV��/XELN�HW�DO���������/XJHU�DQG�*ROGVWHLQ���������D�WHFKQRSROLV��/RQJKL������� 0HOOR�
DQG�5RFKD���������D�VFLHQFH�DQG�WHFKQRORJLFDO�SDUN��&DEUDO�DQG�'DKDE��������&ROODULQR�DQG�
7RUNRPLDQ�� ������0DUWLQH]�&DxDV� DQG�5XL]�3DORPLQD�� ������ 6FKPLGW� DQG�%DOHVWULQ�� ������
9HGRYHOOR���������D�UHJLRQDO�HFRQRPLF�GHYHORSPHQW�SURMHFW��(W]NRZLW]��������-DFRVNL�HW�DO���
������RU�DQ�LQQRYDWLRQ�QHWZRUN��$JRVWLQL�DQG�&DYLJJLROL��������0LQHLUR�HW�DO����������DPRQJ�
RWKHU� LQVWLWXWLRQDO� DUUDQJHPHQWV� �/HXQJD� DQG� :XE�� ������ 6YRERGRYD� DQG� &RXSHN�� ������
9DULVD� DQG� /LWWXQHQD�� ������ :KDW� GHILQHV� WKH� NLQG� RI� HQYLURQPHQW� IRU� LQQRYDWLRQ� LV� WKH�
SUHVHQFH�RI�SOD\HUV� WKDW�FUHDWH�DQG�XVH�NQRZOHGJH��'XH� WR�WKLV�� DQ� ,(� LV�D� ³SODFH´�ZKHUH� D�
ELODWHUDO�XQLYHUVLW\�LQGXVWU\��RU�LQGXVWU\�LQGXVWU\��UHODWLRQVKLS�RFFXUV��RU�D�PXOWLODWHUDO��+�RI�
XQLYHUVLW\�LQGXVWU\�JRYHUQPHQW� OLQNDJHV� UHDFKHV� LWV� K\EULG� DQG� FRQVHQVXV� VSDFH�� 7KLV�
FRQVHQVXV�VSDFH�DOORZV�NQRZOHGJH�IORZ�DQG�SURPRWHV�LQQRYDWLRQ�DQG�HFRQRPLF�GHYHORSPHQW�
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�$PDUDO�� ������ (W]NRZLW]�� ������ (W]NRZLW]� DQG� /H\GHUVGRUI�� ������ $Q� ,(� FDQ� DOVR� EH�
XQGHUVWRRG DV�D�³VSDFH´�ZKHUH�WKH�ERXQGDULHV�RI�GLIIHUHQW�SOD\HUV�DUH�QRW�FOHDUO\�GHILQHG� DQG�
D�³SROOLQDWLRQ´�SURFHVV�KDSSHQV��7KLV�H[FKDQJH�RI� LQIRUPDWLRQ� IORZV�HQKDQFHV� OHDUQLQJ�DQG�
DFFXPXODWLRQ� FDSDELOLWLHV��1HZ� VWRFN� RI� NQRZOHGJH� LV� FUHDWHG� DQG� DOORZV� ILUPV� WR� SURGXFH�
JRRGV�� HQKDQFH� SURFHVVHV�� RIIHU� VHUYLFHV�� DQG� UHFRQILJXUH� EXVLQHVV� PRGHOV� DQG� LQGXVWULHV��
7KLV�LQIRUPDWLRQ�DQG�NQRZOHGJH�IORZ�DUH�WKH�HVVHQWLDO�LGHD�RI�WHFKQRORJ\�WUDQVIHU��%UDGOH\�HW�
DO����������

:LWKLQ� WKH� OLWHUDWXUH�� WKHUH� DUH� D� QXPEHU� FRQFHSWV� VLPLODU� WR� ,(�� VXFK� DV� DUHDV� RI�
LQQRYDWLRQ��1LNLQD�DQG�3LTXp���������LQQRYDWLRQ�KDELWDW�V���)LJOLROL�DQG�3RUWR��������+HQWRQ�
DQG� +HOG�� ������� KDELWDWV� IRU� LQQRYDWLRQ� �/HH�� ������� LQQRYDWLYH� PLOOLHX[� �LQQRYDWLYH�
DJJORPHUDWLRQ�� �+HUQiQGH]�� ������ RU� LQQRYDWLRQ� GLVWULFWV� �.DW]� DQG� :DJQHU� ������ 7KH�
FRQFHSWV� RI� LQQRYDWLRQ� HFRV\VWHP� �,NHQDPL� HW� DO��� ������ DQG� LQQRYDWLRQ� V\VWHP� LQ� WKHLU�
QDWLRQDO�� UHJLRQDO� RU� ORFDO� DSSURDFKHV� �)UHHPDQ�� ������0LQHLUR� HW� DO�� ������:DQJD HW� DO���
������DUH�EURDGHU�DQG�LQYROYH PRUH�SOD\HUV�DQG�OD\HUV��6RPH�RI�WKHVH�FRQFHSWV�FDQ�RYHUODS��
$� VHW� RI� �+� UHODWLRQV� LQ� D� WHFKQRORJLFDO� SDUN� FDQ� EH� VLPXOWDQHRXVO\� D� UHJLRQDO� HFRQRPLF�
GHYHORSPHQW�SURMHFW��DQ�,(� DQG�D�SDUW�RU�WKH�ZKROH�RI�D�UHJLRQDO� LQQRYDWLRQ�V\VWHP��7KH�,(�
FRQFHSW�VKRXOG QRW�EH�PLVWDNHQ ZLWK�DJJORPHUDWLRQ�FRQFHSWV��DV� LQGXVWULDO�FOXVWHUV��GLVWULFWV��
RU�DJJORPHUDWLRQV� �%HFDWWLQL�������3RUWHU���������RU� ORFDO�SURGXFWLYH�DUUDQJHPHQWV� �/DVWUHV�
DQG�&DVVLRODWR���������:LWKLQ�WKHVH�FRQFHSWV� WKHUH�DUH�NQRZOHGJH�IORZV� EXW�WKH�IRFXV�LV�RQ�
WKH�GLVVHPLQDWLRQ�RI�H[LVWLQJ�NQRZOHGJH��QRW�WKH�FUHDWLRQ�RI�QHZ�NQRZOHGJH��

�����7KH�,(�DVVHVVPHQW

,Q WKH�LQQRYDWLRQ OLWHUDWXUH��LW LV�SRVVLEOH�WR�ILQG�VRPH�PRGHOV�WRROV�IRU�,(�DVVHVVPHQW��
EULHIO\�GHVFULEHG KHUH�

x &DEUDO�'DKDE� PRGHO� 7HQ� UHFRPPHQGDWLRQV� IRU DFFHVV� WR� TXDOLILHG� UHVHDUFK� DQG�
GHYHORSPHQW� �5	'�� SHUVRQQHO� IRU� PDQDJHPHQW� YLVLRQ�� SODQQLQJ�� DQG� VNLOOV�
SDVVLQJ� WKURXJK�PDUNHW� DFFHVV�� VHUYLFHV� WR� FRPSDQLHV�� DQG� SDWHQWV�� �&DEUDO� DQG�
'DKDE��������

x (VWUDWHJLJUDP��3URSRVHG� WR� IRUPXODWH�SDUN� VWUDWHJLHV�� ,W�KDV� VHYHQ�D[HV� �ORFDWLRQ��
WHFKQRORJ\� VRXUFH�� SODFH�DWWUDFWLRQ�� NLQG� RI� EXVLQHVV��PDUNHW� IRFXV�� QHWZRUNLQJ��
DQG� JRYHUQDQFH��� (DFK� RQH� LV� VFRUHG IURP� ��� �SRVLWLYH�� WR� í��� �QHJDWLYH���
FRPSRVLQJ� DQ� LQGH[� DQG� D� URXWH� WR� PDQDJHUVC� DFWLRQ� IRU� LPSURYHPHQWV� �6DQ]��
������FLWHG�LQ�$PDUDO��������

x &(51(�� $� VHW� RI� EHVW� SUDFWLFHV� ZLWK� ��� SURFHVVHV�� RUJDQL]HG� LQ� D� WKUHH�OHYHO�
V\VWHP� �YHQWXUH� VXSSRUW�� RSHUDWLRQDO� SURFHVVHV�� DQG� LQFXEDWRU�PDQDJHPHQW�� DQG�
IRXU� OHYHOV� RI� PDWXULW\�� ,W LV� LPSOHPHQWHG� LQ� ���� LQFXEDWRUV� LQ� %UD]LO� DV� D�
FHUWLILFDWLRQ�WRRO��$13527(&� ������

,Q� WKLV�FRQWH[W��$0,(0� LV�DQ�DQVZHU� WR� ILOO� WKH� DVVHVVPHQW�JDS� LQ WKH� OLWHUDWXUH�DQG�
PDQDJHPHQW�SUDFWLFH��7KH�RULJLQDO�YHUVLRQ�ZDV�GHYHORSHG�LQ������DIWHU�WZHOYH�FDVH�VWXGLHV�
LQ�%UD]LO��8UXJXD\��,WDO\��DQG�)UDQFH��'D�3RLDQ��������FLWHG�LQ�$PDUDO���������7KH�FXUUHQW�
WRRO�KDV�D VHW�RI�HOHYHQ�IDFWRUV�DFFRUGLQJ�7DEOH���
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7DEOH����$0,(0¶V�HOHYHQ�IDFWRUV
)DFWRUV 'HILQLWLRQ

7LPH�IUDPH

,QQRYDWLRQ� HQYLURQPHQWV�QHHG� WR� JR� WKURXJK�D�PDWXULW\� SURFHVV�� LQ RUGHU WR�PDNH� WKHLU�
LQIUDVWUXFWXUH�DQG�ILQDQFLDO�VXSSRUWLQJ�PHFKDQLVPV�PRUH�RUJDQL]HG��WR�KDYH�WKHLU�VSHFLILF�
UHJXODWLRQV�DSSURYHG�� DQG� WR�KHOS� VRFLHW\� XQGHUVWDQG� WKHLU� LGHD��%HIRUH� D� SHULRG� RI� ����
\HDUV�� LW� LV� KDUG� WR� FRQFOXGH� WKDW� DQ� LQLWLDWLYH� LV� XQVXFFHVVIXO�� +RZHYHU�� LI� WKH� VXFFHVV�
LQGLFDWRUV� �GHYHORSHG� WHFKQRORJLHV� DQG� JUDGXDWHG� FRPSDQLHV�� GR� QRW� EHJLQ� WR� HPHUJH�
DIWHU�������\HDUV��WKH�SURMHFW�IDOOV�LQWR�GLVFUHGLW�

*RYHUQPHQWDO�
VXSSRUW

,W� LV� FUXFLDO� WR� SURYLGH� LQIUDVWUXFWXUH�� IXQGLQJ�� DQG� WD[� EUHDNV� RU� LQFHQWLYHV� WR� PDNH�
VXFFHVVIXO� HQWUHSUHQHXUVKLS� SRVVLEOH�� 7KH� SUHVHQFH� RI� ORFDO� JRYHUQPHQWV� UHYHDOV� WKH�
SHUFHSWLRQ� WKDW� DQ� LQQRYDWLYH� HQWUHSUHQHXUVKLS� ZLOO� KHOS� ERRVW� WKH� ORFDO� RU� UHJLRQDO�
HFRQRP\�

3DUWLFLSDWLRQ� RI�
WKH� ORFDO�
FRPPXQLW\

7KH�PRELOL]DWLRQ�RI�HQWUHSUHQHXUV�DQG�UHSUHVHQWDWLYH�HQWLWLHV��DV�ZHOO�DV�WKH�PRELOL]DWLRQ�
RI�PHGLD�� LV� LPSRUWDQW� WR� FRQVROLGDWH� %,V�67,3V�� HYHQ� LI� WKH�PDLQ� DQFKRUV� FRPH� IURP�
RXWVLGH�RI�WKH�UHJLRQ�

,QYROYHPHQW� RI�
XQLYHUVLWLHV� DQG�
UHVHDUFK�FHQWHUV

7KH�SUHVHQFH�RI�XQLYHUVLWLHV�DQG�5	'�LQVWLWXWLRQV�LV�IXQGDPHQWDO�WR�KHOS�FRPSDQLHV�ILQG�
WHFKQLFDO�VXSSRUW�IRU�QHZ�HQWUHSUHQHXUVKLS��7KH�PDQDJHPHQW�VWDII�PXVW�HQFRXUDJH�WKHVH�
LQVWLWXWLRQV�WR�LPSURYH�WKHLU�SDUWLFLSDWLRQ�LQ�WKH�EXVLQHVV�VFHQDULR��WKURXJK�FROODERUDWLYH�
SURMHFWV�� SURYLVLRQ� RI� WHFKQLFDO� VHUYLFHV� �ODE� WHVWLQJ� DQG� SURWRW\SH� GHYHORSPHQW��� DQG�
SDWHQWLQJ�OLFHQVLQJ��DPRQJ�RWKHUV�

6XSSRUW� IURP�
IXQGLQJ� DQG�
SURPRWLRQDO�
DJHQFLHV

7KLV�LV�HVVHQWLDO�IRU�LQIUDVWUXFWXUH�SURMHFWV�DQG�WR�HQKDQFH�WKH�VXUURXQGLQJV��DV�ZHOO�DV�IRU�
WKH�H[HFXWLRQ�RI� IHDVLELOLW\�VWXGLHV�DQG�SURPRWLRQ�SXEOLFLW\�DFWLYLWLHV��7KH�FUHDWLRQ�RI�D�
SXEOLF�DQG�RU�SULYDWH�YHQWXUH�IXQGLQJ�IRU�HQWUHSUHQHXUV�DQG�LQIUDVWUXFWXUH�LPSOHPHQWDWLRQ�
LV�LPSRUWDQW��,Q�VRPH�FDVHV��%,V�67,3V�KDYH�WR�VHW�XS�LQYHVWPHQW�IXQGV��IRU�WKH�SURPRWLRQ�
RI�5	'�DFWLYLWLHV�DQG�RU�WKH�FDSLWDOL]DWLRQ�RI�QHZ�YHQWXUHV��6HYHUDO�VXSSRUW�DFWLRQV�IURP�
WKH�%UD]LOLDQ�,QQRYDWLRQ�$JHQF\��),1(3���&13T��DQG�6(%5$( VWDQG�RXW�

3UHVHQFH� RI�
OHDGLQJ� FRPSDQLHV�
DQG�LQVWLWXWLRQV

7KH�DWWUDFWLRQ�RI�UHOHYDQW�FRPSDQLHV��DV�ZHOO�DV�DFDGHPLF�LQVWLWXWLRQV��LV�IXQGDPHQWDO�WR�
LQIOXHQFH� RWKHU� FRPSDQLHV¶� GHFLVLRQV�� *RYHUQPHQWV� FDQ� GR� WKLV� E\� WUDQVIHUULQJ� SXEOLF�
IDFLOLWLHV�WR�WKH�67,3�DQG�HQFRXUDJLQJ�SXEOLF�VHFWRU�FRPSDQLHV�WR�GR�WKH�VDPH��

3K\VLFDO�VSDFH�DQG�
ORFDWLRQ

7KLV� LQFOXGHV� XUEDQL]DWLRQ�� DYDLODELOLW\� RI� WUDQVSRUWDWLRQ� DQG� FRPPXQLFDWLRQ�
LQIUDVWUXFWXUH��ODQGVFDSLQJ�WR�FUHDWH�SOHDVDQW�HQYLURQPHQWV��DQG�FRQVWUXFWLRQ�RI�EXLOGLQJV�
ZLWK�VXLWDEOH�SUHPLVHV�DW�ORZ�FRVWV� IRU�VPDOOHU�FRPSDQLHV��DPRQJ�RWKHUV��6RPH�SURMHFWV�
DUH�FRQWDLQHG�LQ�VLQJOH�IDFLOLWLHV�ZKLOH�RWKHUV�DUH�JHRJUDSKLFDOO\�GLVWULEXWHG�

*RYHUQDQFH� DQG�
RSHUDWLRQDO�
PDQDJHPHQW

%,V�67,3V�QHHG�D�FRPSHWLWLYH��G\QDPLF��FUHDWLYH��DQG�DIIRUGDEOH�PDQDJHPHQW�VWUXFWXUH��
WR� DWWUDFW� FRPSDQLHV� DQG� RIIHU� WKHLU� VHUYLFHV�� ,Q� JHQHUDO�� WKH� PDQDJHPHQW� VWUXFWXUH� LV�
VPDOO�� ZLWK� IHZ� H[SHULHQFHG� VWDII� WDNLQJ� FDUH� RI� SXEOLFLW\�� DWWUDFWLRQ� RI� EXVLQHVV��
PDQDJHPHQW�� VHUYLFH� SURYLVLRQ�� DQG� VDOHV� SURPRWLRQ� �LQFOXGLQJ� RSHQLQJ� H[WHUQDO�
PDUNHWV���0RUHRYHU��WKH�FUHDWLRQ�RI�FRRSHUDWLYH�QHWZRUNV�DPRQJ�FRPSDQLHV�LQ�WHUPV�RI�
WKH� XVH� RI� VHUYLFHV� DQG� HTXLSPHQW�� DQG� WR� SXEOLFL]H� WKH� VFLHQWLILF�WHFKQRORJLFDO�
NQRZOHGJH��LV�LPSRUWDQW�

/HDGHUVKLS

,W� LV�QHFHVVDU\� WR� KDYH GLVWLQJXLVKHG�� GHYRWHG�� DFWLYH�� SHUVLVWHQW�� DQG VNLOOIXO OHDGHUVKLS�
XQLWV��DEOH�WR�RYHUFRPH�EDUULHUV��7KH�ILJXUH�RI�DQ�RUJDQL]DWLRQDO�OHDGHU�LV�LPSRUWDQW��WKH�
SHUVRQ�ZLWK�WKH�RULJLQDO�GUHDP�LGHD�ZKR�IRXJKW�WR�FRQYLQFH�8,*�DFWRUV�DQG�VRFLHW\�DERXW�
D�SDUWLFXODU�%,�67,3��7KHVH�SHRSOH�VWDQG�DSDUW�IURP�WKH�ORFDO�OHDGHUV�RI�%,�67,3�VWDIIV�

3XEOLFLW\�
SURPRWLRQ��
DGYHUWLVHPHQW

7KLV�LV�XVHIXO�WR�DWWUDFW�FRPSDQLHV��REWDLQ�ILQDQFLDO�DQG�SROLWLFDO�VXSSRUW��DQG�PDLQWDLQ�D�
KLJK� OHYHO� RI� VDWLVIDFWLRQ�DPRQJ� HQWUHSUHQHXUV�� 6XFFHVVIXO� HQWUHSUHQHXUVKLS� VHWWLQJV� DUH�
UHODWHG� WR� ZLGH SURPRWLRQ�SXEOLFLW\�� WKURXJK� FRXUVHV�� VHPLQDUV�� FRQJUHVVHV� DQG� YLVLWV��
DPRQJ�RWKHUV�

/LIH� TXDOLW\� DQG�
ZRUN�HQYLURQPHQW

7KH� FRQFHQWUDWLRQ� RI� DFWLYLWLHV�ZLWK� D�KLJK� WHFKQRORJLFDO� FUHDWLRQ� FRQWHQW�QHHGV� D� KLJK�
OHYHO�RI�HQJDJHPHQW��IRU�ZKLFK�LW�LV�IXQGDPHQWDO�WR�RIIHU�D�SOHDVDQW�ZRUNLQJ�HQYLURQPHQW��
7KH�DWWHQWLRQ�WR�DUFKLWHFWXUDO�GHVLJQ�KDV�EHHQ�IXQGDPHQWDO�LQ�WKH�VXFFHVVIXO�GHYHORSPHQW�
RI�%,V�67,3V��7KH�VDPH�DSSOLHV� WR� WKH�TXDOLW\� RI� OLIH� RI�H[HFXWLYHV�HPSOR\HHV�DQG� WKHLU�
IDPLOLHV��,Q�WKHVH�UHVSHFWV��WKH�LQYROYHPHQW�RI�WKH�JRYHUQPHQW�LV�LPSRUWDQW�WR�GHDO�ZLWK�
WKHPHV� DV� PRELOLW\�� FRPPXQLFDWLRQ�� HGXFDWLRQ�� KHDOWK� DVVLVWDQFH�� OHLVXUH�� DQG� FXOWXUDO�
DFWLYLWLHV�

6RXUFH��$PDUDO�������
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(DFK�IDFWRU�UHFHLYHV�D�ZHLJKW�WR�UDQN�LWV�UHOHYDQFH�LQ�WKH�,(¶V�VWUDWHJ\��IURP���OHVV�
UHOHYDQW� WR� ��PRUH� UHOHYDQW�� DQG� D� JUDGH� WR� PHDVXUH� WKH� OHYHO� RI�
HYROXWLRQ�GHYHORSPHQW�PDWXULW\� �IURP� ��ORZ� WR� ��KLJK��� 7KH� UHVXOW� LV� D� VFRUH� ZKLFK�
UHSUHVHQWV�WKH�WRWDO�PDWXULW\�RI�XQLYHUVLW\�LQGXVWU\�JRYHUQPHQW�OLQNDJHV��$Q�HQYLURQPHQW�
ZLWK� OHVV� WKDQ����SRLQWV�KDV�D� ORZ�OHYHO�PDWXULW\��)URP����WR����WKH� ,(�KDV�D�PHGLXP�
OHYHO�PDWXULW\��2QO\�RYHU����SRLQWV�FDQ�WKH�,(�EH�FRQVLGHUHG�PDWXUH��$PDUDO��������

7KH� HOHYHQ� IDFWRUV� KDYH� DQ� LQWHUQDO� G\QDPLF�� DV� VHHQ LQ� )LJXUH� ��� /HDGHUVKLS� DQG�
IXQGLQJ�DUH� FDWDO\VWV�RI� WKH�ZKROH�SURFHVV��7KH� QLQH�RWKHU�HOHPHQWV� DUH�RUJDQL]HG LQWR WZR�
OHYHOV�� ³VWUXFWXUH´� DQG� ³FRQWHQW�´ ,Q� WKH� ³VWUXFWXUH´� OHYHO�� IRXU� HOHPHQWV� �JRYHUQDQFH� DQG�
RSHUDWLRQDO�PDQDJHPHQW��SXEOLFLW\�SURPRWLRQ�DGYHUWLVHPHQW��SK\VLFDO�VSDFH��JRRG�OLYLQJ�DQG�
ZRUNLQJ� HQYLURQPHQW�� FRPSRVH� WKH� PDQDJHPHQW VWUXFWXUH� DQG� LQIUDVWUXFWXUH� DVSHFWV��
&RUSRUDWH�FXOWXUH�DQG�YDOXHV�FDQ�EH�LQFOXGHG WKHUH��7KHVH�DVSHFWV�FDQ�EH�V\QWKHVL]HG E\�WKH�
WUHQGV�RI�VXVWDLQDELOLW\��HFRQRPLF�ILQDQFLDO�DQG�HQYLURQPHQWDO��DQG�FRUSRUDWH�UHVSRQVLELOLW\��
7KH�VHW�RI�IRXU�HOHPHQWV��QDPHG�³FRQWHQW´� DUH�UHODWHG�WR�WKH�DWWUDFWLRQ�DQG�DFWRUV¶�LQWHUDFWLRQ��
7KH\� LQWURGXFH DQG� YDOLGDWH� WKH� NQRZOHGJH� FUHDWLRQ�� XVH�� DQG� QHHGV� RI� WKH� SURFHVV� �WKH�
HQYLURQPHQW� KDV� WR� VWD\� FRQQHFWHG� WR� WKH� ORFDO� UHTXLUHPHQWV WR� EH� D� UHJLRQDO� HFRQRPLF�
GHYHORSPHQW�SURMHFW���7KH�SUHVHQFH�RI�WKH�WULDG�DFDGHPLD�LQGXVWU\�JRYHUQPHQW FRPSRVHV�WKH�
�+�� WKH� FRUH GULYHU� RI� NQRZOHGJH� FUHDWLRQ� DQG� XVH�� :LWK� WKH� DGGLWLRQ� RI� ORFDO�
FRPPXQLW\�VRFLHW\��WKH��+�OLQNDJHV�HPHUJH��7KDW�PHDQV�WKH�SURMHFW�LV�DQFKRUHG�FRQQHFWHG�WR�
WKH� ORFDO� UHDOLW\� DQG� QHHGV�� 7KH� VHFRQG OHYHO� RI� VWDNHKROGHUV� ZDV� LQFOXGHG LQ� WKH� ,(�
SHUVSHFWLYH�� :KHQ� VWUXFWXUH� DQG� FRQWHQW� OHYHOV� ZRUN WRJHWKHU� WKH� ,(� DFKLHYHV� �+� VWDWXV��
'LIIHUHQFHV�EHWZHHQ��+�DQG��+��+�UHODWH GLUHFWO\� WR WKH�QXPEHU�RI DFWRUV�RU�DVSHFWV��EXW�D�
FRQFHSWXDO� GLIIHUHQFH� IURP�0RGH� �� WR�0RGH� �� DQG� KRZ� SOD\HUV� LQWHUDFW� LQ� WKH� NQRZOHGJH�
SURGXFWLRQ�SURFHVV�DOVR�H[LVWV��,Q�WKLV� VHQVH��$0,(0�DV�D�WRRO� LQVSLUHG�E\��+� OLQNDJHV�KDV
OLPLWDWLRQV��,Q�WKH��+�SHUVSHFWLYH�� LW� LV�DQ�XSGDWHG�IUDPHZRUN�WR�DQDO\]H�UHDO� LQWHUDFWLRQV� LQ�
,(V�

)LJXUH����$0,(0¶V����IDFWRU�LQWHUDFWLRQ

6RXUFH��'HYHORSHG�E\�WKH�DXWKRUV�
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���5HVHDUFK�3URFHGXUHV

7KLV�ZRUN� LV�D�GHVFULSWLYH�DSSOLHG�VWXG\�� LQ� WKH� VHQVH�RI FDVH�VWXG\� VWRU\WHOOLQJ��DQG�
H[SORUDWRU\��SURSRVLQJ�D�ZD\� WR� LPSURYH� WKH�FRPSUHKHQVLRQ�RI�D� UHJLRQ�E\�VWXG\LQJ� WKH� ,(�
ZLWK�D�VSHFLILF�OHQV��$0,(0���7KUHH�SKDVHV�ZHUH�H[HFXWHG��

)LUVW�� D� VHDUFK� LQ� WKH� OLWHUDWXUH� DERXW� ,(� PDQDJHPHQW� �DQG� UHODWHG WKHPHV�� ZDV�
SHUIRUPHG LQ� DFDGHPLF� GDWDEDVHV� �:HE� RI� 6FLHQFH�� 6FLHOR� DQG� 6SHOO�� DQG� VRFLDO� QHWZRUNV�
�5HVHDUFK�*DWH�DQG�$FDGHPLD�HGX��LQ�0DUFK ������7KH�VHOHFWHG�OLWHUDWXUH��ZKLFK�VXSSRUWV�WKH�
UHYLHZ��ZDV�DOVR�IRXQG LQ�D�GDWDEDVH�ZLWK�PRUH�WKDQ�������GRFXPHQWV�IURP�WKH�7ULSOH�+HOL[�
5HVHDUFK�*URXS�%UD]LO��7KLV�VWHS�DOVR�LQYROYHG�D�VHDUFK�IRU�GRFXPHQWV�UHODWHG�WR�WKH�575�DQG�
LWV�DFWRUV��7KLV�DFWLYLW\�KDG�VXSSRUW IURP�WKH�1RUWK�&DUROLQD�6WDWH�8QLYHUVLW\��1&68��OLEUDU\��
VFKRODUV�RI�WKH�1&�XQLYHUVLW\�V\VWHP��DQG PDQDJHUV�RI�WKH�5HVHDUFK�7ULDQJOH�)RXQGDWLRQ�RI�
1RUWK�&DUROLQD� �57)1&��� ,QLWLDOO\�� RQ WKH� WRSLF� �UHVHDUFK� WULDQJOH� SDUN��� ���� DUWLFOHV�ZHUH�
IRXQG�� PRVW� GHDOLQJ� ZLWK� WHFKQLFDO� LVVXHV�� HVSHFLDOO\� KHDOWKFDUH�� :H� DUELWUDULO\� FKRVH�
PDQDJHPHQW�VHJPHQWV� ILQGLQJ ���SDSHUV�

%DVHG� RQ� LQLWLDO� FRQWDFWV� ZLWK� 57)1&� DQG� 1&68� VWDIIV�� D� VHULHV� RI� UHFRPPHQGHG�
UHDGLQJV�DQG�UHOHYDQW�LQIRUPDWLRQ�DERXW�WKH�UHJLRQ�DQG�H[SHULHQFHV�ZHUH�IRXQG��,Q�SDUWLFXODU��
WKH�ERRNV�ZULWWHQ�E\�$OEHUW�/LQN�DQG�:LOOLDP�5RKH��DQG�UHSRUWV�VWXGLHV� IURP�1&68��7KHVH�
ZRUNV� �DWWUDFWHG�� RWKHU� UHIHUHQFHV�� )LQDOO\�� WKH� WHUPV� �UHVHDUFK� WULDQJOH� SDUN�� �UHVHDUFK�
WULDQJOH�UHJLRQ����FHQWHQQLDO FDPSXV�� �573����57,� LQWHUQDWLRQDO�� �78&$6,��ZHUH�XVHG�IRU�
*RRJOH�6FKRODU� VHDUFK� DQG�PDQ\� QHZ� UHVXOWV� ZHUH� REWDLQHG��$ GDWDEDVH� LQ�06�([FHO�ZDV�
EXLOW�WR�GHDO�ZLWK�PRUH�WKDQ�����LWHPV��LQFOXGLQJ�UHSRUWV��DFDGHPLF�SDSHUV��UHJLRQDO�SODQQLQJ�
VWXGLHV��DQG�ERRNV��7KH\�ZHUH�WKH�EDVLV�WR�ZULWH FDVH�VWXGLHV�

7KH�VHFRQG�SKDVH�ZDV�WKH�DSSOLFDWLRQ�RI�$0,(0�LQ�WKH�575� 'XH�WR�WKH�FRPSOH[LW\�
RI�WKH�HQYLURQPHQW DQG�WKH�GLYHUVLW\�RI LQLWLDWLYHV��DV�ZHOO�DV�WKH�ORZ�OHYHO�RI�UHVSRQVLYHQHVV�
LQ�VXUYH\V��ZH�GHFLGHG�WR�IRFXV�RQ�WZR�IXQGDPHQWDO�H[SHULHQFHV��WKH�5HVHDUFK�7ULDQJOH�3DUN�
�573�� DQG� WKH� &HQWHQQLDO� &DPSXV� LQLWLDWLYHV�� 7KH� GLYHUVH� LQLWLDWLYHV� RYHUODS� OLNH� OD\HUV��
FUHDWLQJ�D�SLFWXUH�RI�VXFFHVV��3UREDEO\�WKH�PDLQ�FKDOOHQJH�IRU�D�SURMHFW OLNH�WKLV�LV�WR�LGHQWLI\�
WKH� LQLWLDWLYHV� DQG� WKHLU� ERXQGDULHV� DQG�RU HIIHFWV�� 7KH� QH[W� LV� WR� FRQQHFW� WKHVH� OD\HUV��:H�
DSSURDFKHG� HYHU\� LQLWLDWLYH� DV� DQ� LQGHSHQGHQW� ,(�� HDFK� ZLWK� LWV� XQLYHUVLW\�LQGXVWU\�
JRYHUQPHQW� OLQNDJHV��GHVFULEHG� LQ���� IDFWRUV�� LQ�GLIIHUHQW�GHJUHHV��+RZHYHU� WKHLU� LPSDFW� LQ�
WKH�UHJLRQ�LV�LQWHUFRQQHFWHG��

$0,(0� DSSOLFDWLRQ� LQYROYHV� D� WZR�VWHS� PHWKRG�� )LUVW�� LW� DOORZV� D� TXDOLWDWLYH�
GHVFULSWLRQ�RI�WKH�XQGHUWDNLQJ��FKURQRORJLFDOO\��RUJDQL]HG�LQ�WKH�HOHYHQ�IDFWRUV�DQG�SUHVHQWHG�
LQ� D� VXPPDUL]HG� WDEOH�� 7KH� VHFRQG� VWHS� LV� WKH� TXDQWLWDWLYH� DSSURDFK�� ZKHUH� JUDGHV� DQG�
ZHLJKWV�DUH�JLYHQ��FRPSRVLQJ�D� VFRUH�WKDW� UHSUHVHQWV� WKH�PDWXULW\� OHYHO��:H�SHUIRUPHG� WKLV�
SDUW�DUELWUDULO\� VR�LW�UHIOHFWV�RXU�RSLQLRQ��

/DVWO\�� LQ�WKH�WKLUG�SKDVH�� WKHVH�DVVHVVPHQWV��HOHYHQ�GHVFULSWLYH� IDFWRUV��ZHLJKWV��DQG�
JUDGHV��ZHUH�GLVFXVVHG ZLWK�,(�VWDNHKROGHUV�WKURXJK� LQWHUYLHZV��FRQGXFWHG�GXULQJ������DQG�
������$Q�LQYHVWLJDWLRQ�DW�WKDW�OHYHO�UHTXLUHV�LPPHUVLRQ�LQ�WKH�UHJLRQ��7KH�LQWHUYLHZHG�SHRSOH�
ZHUH�FKRVHQ�PRUH�E\�WKHLU�DFFHVVLELOLW\��DQG�ZLOOLQJQHVV�WR�DQVZHU��DQG�SHUVRQDO�FRQQHFWLRQV�
WKDQ� WKURXJK D� VWUXFWXUHG� PHWKRG�� )URP� WKLUW\�ILYH� NH\� SHRSOH FRQWDFWHG�� ZH� LQWHUYLHZHG�
WZHOYH ZLWK� D� VHPL�VWUXFWXUHG� VHW� RI� TXHVWLRQV��'LVFRXUVH� FRQWHQW� WHFKQLTXHV� ZHUH� XWLOL]HG�
DQG�WKH�FDVHV¶�GHVFULSWLRQ�DQG�DVVHVVPHQW ZHUH�UHYLHZHG�DQG�H[SDQGHG��

(YHU\� UHVHDUFK�PHWKRG�KDV� LWV� OLPLWDWLRQV�� ,Q� WKLV� FDVH� LW� LV� SRVVLEOH� WR� SRLQW� WR� WKH�
FRPSOH[LW\�RI�WKH�575��ZKHUH�WKH�VDPH�DFWRU�KDV�D�UROH LQ�GLIIHUHQW�LQLWLDWLYHV��DQG�RXU�ELDVHV�
DQG�WKRVH�RI�UHVSRQGHQWV��PRVW�RI� WKHP� LQYROYHG�GLUHFWO\�ZLWK�WKH�VWXG\� REMHFW��7KH�ZD\�WR�
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VRIWHQ�WKHVH�REVWDFOHV�ZDV�WR�H[SDQG�WKH�VDPSOH�RI�LQGLYLGXDOV LQWHUYLHZHG��ORRNLQJ�IRU�PRUH�
FULWLFDO�RSLQLRQV��EH\RQG� WKH� ³RIILFLDO´� KLVWRU\��7KH�575� LV�D�NDOHLGRVFRSH�RI� LQLWLDWLYHV�RU��
EDVHG�RQ�WKH�FRQFHSWV�SUHVHQWHG��D�YDVW�,(�RU�DQ�LQQRYDWLRQ�HFRV\VWHP�FRPSRVHG�RI�PDQ\�,(V�
RU�LQLWLDWLYHV��HDFK�RQH�ZLWK�VSHFLILF�XQLYHUVLW\�LQGXVWU\�JRYHUQPHQW�VRFLHW\�OLQNDJHV��

���7KH�575

7KLV� SDUW� LV� RUJDQL]HG LQWR� WZR� WRSLFV� WR� SUHVHQW� VRPH� H[SHULHQFHV� RYHU� WKH� SDVW�
VHYHQW\�\HDUV LQ�WKH�UHJLRQ��7KLV�GLYLVLRQ�LV�DUELWUDU\� DQG�WKH�H[SHULHQFHV�SUHVHQWHG�FRYHU�WKH�
PRVW�UHOHYDQW LQLWLDWLYHV�EXW�QRW�DOO�RI�WKHP�

,Q� WKH� ����V�� 1RUWK� &DUROLQD� ZDV� D� ORZ�ZDJH� ORZ�WHFK� VWDWH�� ZLWK� DQ� HFRQRP\�
DQFKRUHG�E\�WREDFFR��IXUQLWXUH��DQG�WH[WLOHV��,W�ZDV�UDQNHG�QHDU�WKH�ERWWRP�QDWLRQDOO\�LQ�PRVW�
LPSRUWDQW�VRFLDO�DQG�HFRQRPLF�LQGLFDWRUV��6RPH�HQWUHSUHQHXULDO�LQGLYLGXDOV�VWDUWHG�WR�GLVFXVV�
KRZ� WR�GHYHORS� WKH� VWDWH� DQG� WKH� LGHD�RI� D� UHVHDUFK�SDUN�HPHUJHG� LQ������� LQVSLUHG� E\ WKH�
6WDQIRUG�8QLYHUVLW\�H[SHULHQFH��$ 5HVHDUFK�7ULDQJOH�&RPPLWWHH��IRUPHG�E\�*RYHUQRU�/XWKHU�
+RGJHV��VXJJHVWHG�D�SULYDWH�UHDO�HVWDWH�GHYHORSPHQW�DV�D�VWUDWHJ\�WR DWWUDFW�FRPSDQLHV�WR�WKH�
DUHD�� 7KH� LGHD� ZDV� WR� FRQQHFW� WKH� H[SHUWLVH� RI� WKH� WKUHH� PDMRU� XQLYHUVLWLHV� DQG� DWWUDFW
LQYHVWPHQWV��7RUQDW]N\�DQG�5LGHRXW��������/LQN��������������5RKH��������

$IWHU�VL[W\�ILYH�\HDUV�RI�LQLWLDWLYHV��WKH�575�LV�WRGD\�RQH�RI�WKH�PRVW�G\QDPLF�UHJLRQV�
RI� WKH�86$��7KUHH�ZRUOG�FODVV�XQLYHUVLWLHV�DQG�PRUH�WKDQ�����FRPSDQLHV�DQG�RUJDQL]DWLRQV�
KDYH� VHWWOHG� LQ� WKH� DUHD�� &XUUHQWO\�� PRUH� WKDQ� ������� HPSOR\HHV� DUH� HQJDJHG� LQ� 5	'�
DFWLYLWLHV� LQ� ELRWHFK� DQG� OLIH� VFLHQFHV� ������� LQIRUPDWLRQ� WHFKQRORJ\� ������� HQYLURQPHQWDO�
VFLHQFH��FOHDQ�JUHHQ�WHFK���DQG�ILQDQFLDO�DFWLYLWLHV��DPRQJ�RWKHUV� 7UDQVQDWLRQDO�FRUSRUDWLRQV�
DUH� LQVWDOOHG� WKHUH�� OLNH�'HOO��0LFURVRIW��*RRJOH�� &LVFR�� ,%0�� %DVI�� %LRJHQ�� &UHGLW� 6XLVVH��
)LGHOLW\��*6.��/HQRYR��1HW$SS��%D\HU��(0&��7RVKLED��DQG�D�ODUJH�QXPEHU�RI YHQWXUHV�ZHUH�
FUHDWHG LQ�ILYH�LQFXEDWRUV�DQG�DFFHOHUDWRUV��57)1&���������6RPH�RI�WKH�QDWLYH�ERUQ VWDUWXSV��
WRGD\�ELJ�SOD\HUV��DUH�6$6��/XOX��&LWUL[��DQG�5HG�+DW��7HFKQRORJLHV�DQG�SURGXFWV�XVHG�LQ�WKH�
ZKROH� ZRUOG� ZHUH� FUHDWHG� WKHUH�� OLNH� $=7�� �'� XOWUDVRXQG�� WKH� EDU� FRGH� SDWWHUQ�� 5HG� +DW�
/LQX[��DQG�6$6�DQDO\WLFV�VRIWZDUH�

�����7KH�57)1&¶V�LQLWLDWLYHV

,Q�������$UFKLH�'DYLV��DQ�H[HFXWLYH� IURP�:DFKRYLD�� MRLQHG�WKH�SURMHFW�DQG�FKDQJHG�
LWV�EHDULQJV��EULQJLQJ�WKH�ORFDO�FLYLO�VRFLHW\�WR�EH�SDUW�RI�WKH�IXWXUH�SDUN��'DYLV�UDLVHG�86������
PLOOLRQ� LQ� GRQDWLRQV� DQG� WUDQVIHUUHG� WKH� ODQG� WR� D� QRQSURILW� RUJDQL]DWLRQ�� WKH� 57)1&��
)ROORZLQJ�'DYLV¶�YLVLRQ�DQG�VWUDWHJ\��WKH�IRUPDO�FUHDWLRQ�RI�WKH�IRXQGDWLRQ��LQ�������ZDV�WKH�
PDWHULDOL]DWLRQ� RI� D� GUHDP� �/LQN�� ������� &XUUHQWO\�� WKH� IRXQGDWLRQ� PDQDJHV� WKH� SDUN�� LQ� D�
GHYHORSPHQW� RI� ������ DFUHV�� DQG� RYHU� WLPH� KDV� SURPRWHG� VHYHUDO� LQLWLDWLYHV�� VXFK� DV� 57,�
,QWHUQDWLRQDO� �IRUPHU� 5HVHDUFK� 7ULDQJOH� ,QQRYDWLRQ��� 7ULDQJOH� 8QLYHUVLWLHV� &HQWHU� IRU�
$GYDQFHG� 6WXGLHV� �78&$6,��� 7KH� )URQWLHU�� DQG� 7KH� 3DUN� &HQWHU� �5RKH�� ������ 57)1&��
������

7KH� DWWUDFWLRQ� RI� FRPSDQLHV� ZDV� VORZ� DQG� RQO\� LQ� ����� GLG� 573� WDNH� RII� ZLWK� D�
IDFLOLW\�RI�WKH�'HSDUWPHQW�RI�+HDOWK��(GXFDWLRQ�DQG�:HOIDUH DQG�D�UHVHDUFK�FHQWHU�RI�,%0��,Q�
WKH� EHJLQQLQJ� WKH� LGHD� ZDV� WR� DWWUDFW ³5	'�RULHQWHG� RUJDQL]DWLRQV�� QRW� LQYROYHG� LQ� PDVV�
SURGXFWLRQ� RQ�VLWH�� EXW� DEOH� WR� GR� SURGXFW� GHYHORSPHQW� DQG� SURWRW\SH� PDQXIDFWXULQJ�´
&RPSDQLHV�ERXJKW�ODQG�DQG�EXLOW�WKHLU�IDFLOLWLHV�DFFRUGLQJ�WR VRPH�DUFKLWHFWXUH�UXOHV�WR�NHHS�
WKH�ODQGVFDSH�FRKHVLYH��7RUQDW]N\�DQG�5LGHRXW��������
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)URP� WKH� ILIWLHV� XQWLO� WKH� HLJKWLHV�� WKH� 573� ZDV� D� W\SLFDO� ILUVW�JHQHUDWLRQ�
WHFKQRORJLFDO� SDUN�� DQ� 5	' IDFLOLW\� LQ� D� FORVHG� LQQRYDWLRQ� SDUDGLJP� SXVKLQJ� VFLHQFH� WR�
EXVLQHVV� �0DUWLQH]�&DxDV� DQG�5Xt]�3DORPLQR�� �������(YHU\� WHQDQW� FRPSDQ\� FRXOG� EX\� WKH�
ODQG�� EXLOG�� DQG�ZRUN� LQ� LWV� SULYDWH� VSDFH�� 6WD\LQJ� LQ� WKH� UHJLRQ� EULQJV� VHYHUDO� DGYDQWDJHV��
IURP� � DGYDQWDJHV WR� DFFHVVLQJ WUDLQHG� SHRSOH� DQG� IDFLOLWLHV� OLNH� XQLYHUVLW\ UHVHDUFKHUV� DQG�
ODERUDWRULHV��

,Q� WKH� VHYHQWLHV�� WKH�57)1&� DOVR� OHG� LPSRUWDQW� LQLWLDWLYHV� DV� 57,� ,QWHUQDWLRQDO� DQG�
78&$6,��SUHVHQWHG�LQ�WKH�WDEOH���

,Q�WKH�HLJKWLHV�DQG�QLQHWLHV��WKH�PRGHO�HYROYHG�WR�D�VHFRQG�JHQHUDWLRQ��RI�SDUNV��ZKHUH�
WKH� WHQDQWV� OHG� WKH� SURFHVV� DQG�RULHQWHG� WKH�5	'� LQ� WKHLU� HFRQRPLF� LQWHUHVWV� �GHPDQG�SXOO�
VWDJH���/XJHU�DQG�*ROGVWHLQ��������0DUWLQH]�&DxDV�DQG�5Xt]�3DORPLQR���������,Q�WKH�SDVW�WHQ�
\HDUV� WKH� HPHUJHQFH� RI� �+�� RSHQ� LQQRYDWLRQ� SDUDGLJP�� DQG� WKH� GHYHORSPHQW� RI� ,&7�
WHFKQRORJLHV� KDV� WDNHQ� WKH�573� WR�D�QHZ� VWDJH��ZKHUH� WKH� LQQRYDWLRQ�SURFHVV� UHTXLUHV� QHZ�
LQWHUDFWLRQ� VWUDWHJLHV� DQG� QHWZRUNV� DUH� PRUH� FULWLFDO� WKDQ� LQWHUQDO�
FDSDFLWLHV�FRPSHWHQFLHV�LQIUDVWUXFWXUH� 0DQ\� FRPSDQLHV� QRZ� SURGXFH� DQG� RIIHU�PDQDJH�
VHUYLFHV�LQ�WKH�575��QRW�RQO\�SHUIRUP�5	'��7R�GHDO�ZLWK�WKHVH�WUDQVIRUPDWLRQV� 57)1&�KDV�
ODXQFKHG�QHZ�LQLWLDWLYHV��DV�7KH�)URQWLHU�DQG�7KH�3DUN�&HQWHU��57)1&��������

2SHQHG�LQ�-DQXDU\�������7KH�)URQWLHU�ZDV�WKH�ILUVW�HIIRUW�WR�LPSURYH�WKH�GHQVLW\�DQG�
FUHDWH�D�PRUH�FROODERUDWLYH�HQYLURQPHQW��ZKLFK�LV�HVVHQWLDO�WR�PRUH�FROODERUDWLYH�WHFKQRORJ\�
GHYHORSPHQW��7KH�57)1&�GHILQHV�LW�DV�DQ�RSHQ�FROODERUDWLRQ�VSDFH�WR�EH�XVHG�E\�DQ\RQH�LQ�
WKH�FRPPXQLW\�WR�ZRUN��KROG�PHHWLQJV��RU�KRVW�HYHQWV� ,W� LV�D�EXLOGLQJ�ZKHUH�RQ WKH�JURXQG�
IORRU�� D�ZRUNLQJ� VSDFH� LV� DYDLODEOH� WR� HYHU\RQH DQG�� RQ WKH� RWKHU� IRXU� IORRUV� VHYHUDO� VPDOO�
FRPSDQLHV�DUH�HVWDEOLVKHG�� ,W� DOVR�VHUYHV�DV�D�YHQXH� IRU HYHQWV�� FRXUVHV�VHPLQDUV��DQG� KDV� D�
SURJUDP� RI� DFWLYLWLHV� WR� DWWUDFW� EXVLQHVVSHRSOH� DQG� UHVHDUFKHUV�� ,Q� $XJXVW� ������ DIWHU� ���
PRQWKV� RI� RSHUDWLRQ� DQG� �������� XVHUV�� WKH� 57)1&� DQQRXQFHG� DQ� H[SDQVLRQ� WR� DGMDFHQW�
EXLOGLQJV��57)3���������

7KH� )URQWLHU�ZDV� DQ� DFWLRQ� LQFOXGHG� LQ�7KH�3DUN�&HQWHU� SURMHFW�� WKH� UHGHYHORSPHQW
SODQ�RI� WKH�573��DFFRUGLQJ�WR D�QHZ�PDVWHU�SODQ� IURP�������7KH�57)1&�UH�LPDJLQHV�ZKDW�
573�FDQ�EH��DOZD\V�HPSKDVL]LQJ�WKH�FRUH�PLVVLRQ�WR�HQULFK�HGXFDWLRQ��FUHDWH�MREV��DQG�OLIW�WKH�
SHRSOH�RI�1&��7KH�3DUN�&HQWHU�SURMHFW�SODQV�WR�EXLOG�DQ�LQQRYDWLRQ�GLVWULFW��.DW]�DQG�:DJQHU��
������ LQ� D� ����DFUH� VSDFH� ZLWK� D� KLJK� GHQVLW\� RI� LQGLYLGXDOV DQG� YDULRXV� DFWLYLWLHV�� IURP�
WHQDQWV� WR� DUW JDOOHULHV� DQG� SDUNV�� IURP� FRIIHH� VKRSV� DQG� UHVWDXUDQWV� WR� KRPHV�� 7KH� LGHD� LV�
HQWLUHO\�GLIIHUHQW IURP�WKH�SUHYLRXV�57)1&�DFWLRQV��,Q�WKH�SDVW��WKH�ELJ�FRPSDQLHV�ORRNHG�IRU�
SULYDWH� VSDFHV� WR� GHYHORS� WKHLU� LQ�KRXVH� 5	'� DQG� GHYHORS� SURGXFWV� SXVKHG� E\� VFLHQFH��
7RGD\�� VPDOO� DQG� ELJ� FRPSDQLHV� DUH� ORRNLQJ� IRU� LQWHUDFWLRQ� ZLWK� RWKHU� EXVLQHVVHV DQG�
FRQVXPHUV� WR�FUHDWH�QHZ� WHFKQRORJLHV� DQG�VHUYLFHV� �XVHU�RULHQWHG��DV�D� UHVXOW�RI�D�FRPSOH[�
PDWFK� RI� NQRZOHGJH� IORZV�� 7KLV� LQQRYDWLRQ� VWUDWHJ\� LV� NQRZQ� DV� 2SHQ� ,QQRYDWLRQ�
�&KHVEURXJK���������DQG�LW�LV�D�VLJQ�RI�DQ�HPHUJHQW�0RGH���

$IWHU� WKH�FKDQJH�RI� WKH�57)1&¶V�PDQDJHPHQW� LQ������� WKH�3DUN�&HQWHU�SURMHFW�ZDV�
UHYLHZHG�DQG�UHQDPHG�3DUN�+XE�LQ������
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7DEOH����$FWRUV�DQG�5ROH�LQ�WKH�573�'HYHORSPHQW
$FWRUV 5ROH

57)1&
7KH�5HVHDUFK�7ULDQJOH�)RXQGDWLRQ�RI�1RUWK�&DUROLQD�ZDV�FUHDWHG�LQ������WR�
PDQDJH�WKH�573¶V�GHYHORSPHQW�

57,�
,QWHUQDWLRQDO

$�QRQSURILW RUJDQL]DWLRQ�KHDGTXDUWHUHG�LQ�WKH�573�WKDW�SURYLGHV�UHVHDUFK�DQG�
WHFKQLFDO� VHUYLFHV�� &UHDWHG� LQ� ������ FXUUHQWO\�� LW� LV� RQH� RI� WKH� PDMRU�
LQGHSHQGHQW� UHVHDUFK� RUJDQL]DWLRQV� LQ� WKH� ZRUOG�� ZLWK� VWDII� FORVH� WR� �������
0RUH� WKDQ� KDOI� RI� LWV� VWDII� PHPEHUV� KDYH� DGYDQFHG� GHJUHHV� LQ� RQH� RI� ����
ILHOGV�DQG�ZRUN�RQ�DSSUR[LPDWHO\�������SURMHFWV��57,�QRZ�KDV�PRUH�WKDQ�����
SDWHQWV �/LQN��������

78&$6,

,Q�������$UFKLH�'DYLV�FUHDWHG�WKLV�FHQWHU�WR�EHFRPH�WKH�KRPH�RI WKH�1DWLRQDO�
+XPDQLWLHV� &HQWHU�� WKH� 1RUWK� &DUROLQD� %LRWHFKQRORJ\� &HQWHU�� WKH� 1DWLRQDO�
,QVWLWXWH� RI� 6WDWLVWLFDO� 6FLHQFHV�� DQG� WKH� 0LFURHOHFWURQLFV� &HQWHU� RI� 1RUWK�
&DUROLQD� 7KH� LPSDFWV� RI� WKLV� LQLWLDWLYH� DQG� LWV� UHVHDUFK� FHQWHUV� DUH� EURDG��
IURP�WKH�GHYHORSPHQW�RI�DQ�LQWHUQHW�QHWZRUN�WR�WKH�FUHDWLRQ�RI�D�ELRWHFK�KXE�
LQ�WKH�VWDWH��/LQN��������

6RXUFH��GHYHORSHG�E\�WKH�DXWKRUV�

�����7KH�1&68¶V�LQLWLDWLYHV

$OWKRXJK� WKH� 573� ZDV� IRUPHG DURXQG� WKUHH� PDMRU� XQLYHUVLWLHV� �81&�&KDSHO +LOO��
'XNH�8QLYHUVLW\��1&68���DQG�DOO�KDYH�EHHQ�LQVWUXPHQWDO� LQ LWV�VXFFHVV��1&68��D�ODQG�JUDQW�
XQLYHUVLW\�� DOVR� GHFLGHG WR� FUHDWH� D� XQLYHUVLW\ UHVHDUFK� SDUN�� )RXQGHG� LQ� ������ DV� 1RUWK�
&DUROLQD�&ROOHJH�RI�$JULFXOWXUH�DQG�0HFKDQLF�$UWV� 1&68�VWDUWHG�DV�D�XQLYHUVLW\�FRQFHLYHG�
DV�D� ³SHRSOH¶V�FROOHJH�´�DLPLQJ� WR�SURPRWH�WKH�HFRQRPLF�DQG�FXOWXUDO� WUDQVIRUPDWLRQ�RI� WKH�
VWDWH� GXULQJ� WKH� SRVW�&LYLO�:DU� SHULRG�� ,W� UHPDLQHG� D VPDOO� LQVWLWXWLRQ� XQWLO� WKH� HQG� RI� WKH�
6HFRQG�:RUOG�:DU� ,Q�WKH�ILIWLHV��H[SDQVLRQ�RI�HGXFDWLRQ�DQG�5	'�DFWLYLWLHV�RFFXUUHG�XQGHU�
IHGHUDO� VXSSRUW�� ,Q�������1RUWK�&DUROLQD�6WDWH�&ROOHJH�RIILFLDOO\� EHFDPH�1&68�DW�5DOHLJK��
NQRZQ� QDWLRQDOO\� DV� 1&� 6WDWH� DQG� E\� WKH� :ROISDFN� DWKOHWLFV� WHDPV�� 7KH� XQLYHUVLW\
HPSKDVL]HV� LWV� VFLHQWLILF� DQG� WHFKQLFDO� VWUHQJWKV� DQG� LWV� IRFXV� RQ� RXWUHDFK�EDVHG� HFRQRPLF�
LPSDFW��7RUQDW]N\�DQG�5LGHRXW������������

,Q� ������ 1&68� ZDV� WKH� ELJJHVW� RI� WKH� VL[WHHQ� FDPSXVHV� RI WKH� 1&¶V� XQLYHUVLW\�
V\VWHP�� ZLWK� ������� VWXGHQWV� DQG� ������ IDFXOW\� DQG� VWDII�� 7KH IRFXV� LV� RQ� VFLHQFH� DQG�
HQJLQHHULQJ��IRXUWK�ODUJHVW XQGHUJUDGXDWH�SURJUDP�LQ�WKH�86$�� DQG�LW KDV����FROOHJHV�DQG����
PXOWLGLVFLSOLQDU\� LQVWLWXWHV� RU� FHQWHUV�� RIIHULQJ� ��� GRFWRUDO� GHJUHHV�� ,W� LV� D� OHDGHU� LQ� 5	'��
LQYHVWLQJ�DQQXDOO\�86������PLOOLRQ�LQ�VSRQVRUHG�SURMHFWV��ZLWK�RYHU�86�����PLOOLRQ�FRPLQJ�
IURP�EXVLQHVV�SDUWQHUVKLSV�

7KH�XQLYHUVLW\¶V�PLVVLRQ� LV� WR� VXSSRUW� UHVHDUFK�� WUDQVODWH� UHVHDUFK� LQWR� SURGXFWV� DQG�
VHUYLFHV�WKDW�EHQHILW�WKH�SXEOLF��DQG�VXSSRUW�HQWUHSUHQHXUV�DQG�DLG�MRE�FUHDWLRQ��1&68���������
7KH�PRWWR�³7KLQN�DQG�'R´� LV�UHLQIRUFHG�GDLO\��6RPH H[DPSOHV� LQ� IRVWHULQJ�DQG�PDLQWDLQLQJ�
LQGXVWU\�UHVHDUFK�SDUWQHUVKLSV�DUH�SUHVHQWHG�LQ�WKH�7DEOH����

,Q�������XQGHU� WKH�XUJLQJ�RI�%UXFH�3RXOWRQ�� WKHQ�1&68¶V�FKDQFHOORU��*RYHUQRU� -LP�
+XQW� DOORFDWHG� D� ����DFUH� SDUFHO� WR� WKH� XQLYHUVLW\�� ,Q� ������ *RYHUQRU� -DPHV� 0DUWLQ�
WUDQVIHUUHG� ���� DFUHV� PRUH�� 7KHQ� 1&68� GHYHORSHG� SODQV� IRU� EXLOGLQJ� D� UHVHDUFK SDUN��
IRUPDOO\�ODXQFKHG�LQ�������GXULQJ�WKH�FHOHEUDWLRQ�RI�1&68¶V����WK�DQQLYHUVDU\�

,Q� WKH� ODVW� WKLUW\� \HDUV� WKH� &HQWHQQLDO� &DPSXV� �&&�� KDV� D� KLVWRU\� RI� VXSSRUWLQJ�
LQGXVWU\��JRYHUQPHQW�DJHQFLHV� DQG�QRQSURILWV��,W�LV�D�³OLYH�ZRUN�SOD\�OHDUQ´�HQYLURQPHQW�WKDW�
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IRVWHUV� XQLTXH� FROODERUDWLRQV� DQG� HGXFDWLRQDO� H[SHULHQFHV� �)DULD� DQG� .HNDV�� ������� $� WRWDO�
VXP�RI�86���� ELOOLRQ�ZDV� LQYHVWHG� LQ� EXLOGLQJ� IRXU�PLOOLRQ�VTXDUH� IHHW�RI VSDFH��&&� LV� WKH�
KRPH�RI����FRPSDQLHV��$%%��5HG�+DW��:HE$VVLJQ��DQG�(DVWPDQ�&KHPLFDO�DUH�WKH�ELJJHVW�
RQHV���XQLYHUVLW\�VFKRROV�DQG�GHSDUWPHQWV��&ROOHJH�RI�7H[WLOHV�DQG %LRPHGLFDO�&&�� WKH�WZR�
PDMRU�16)�IXQGHG�(5&V��WKH�+XQW�/LEUDU\��DQG�VWXGHQWV�GRUPLWRU\ KRXVLQJ�DQG�DSDUWPHQWV�
7KH� SURMHFW� EHFDPH� DQ� HQRUPRXV DQG� OHQJWK\� DUFKLWHFWXUDO� SODQQLQJ� HIIRUW� WR� DSSO\� KLJK�
VWDQGDUGV�RI�SK\VLFDO�GHVLJQ��RSWLPDO�XVDJH�SDWWHUQV��DQG�HQYLURQPHQWDO�VWHZDUGVKLS��1&68��
������7RUQDW]N\�DQG�5LGHRXW���������7KH�$VVRFLDWLRQ�RI�8QLYHUVLW\�5HVHDUFK�3DUNV��$853��
QDPHG�&&�LWV�RXWVWDQGLQJ UHVHDUFK�SDUN�LQ�������)DULD�DQG�.HNDV��������

,Q ����� 1&68�FUHDWHG� WKH�6SULQJERDUG� ,QQRYDWLRQ�+XE� �6,+��� DV� D� QHZ�PRGHO� IRU�
HQJDJLQJ�DQG�FDWDO\]LQJ�LQGXVWU\�DQG�JRYHUQPHQW�QHHGV DQG�DOLJQHG�5	'�DQG�LQQRYDWLRQ��,W�
LV�D�VSDFH�DQG�D�FRQFHSW�ZKHUH��³XQGHU�WKH�VDPH�URRI�´ SHRSOH�DQG�RUJDQL]DWLRQV�ZLWK�LQWHUHVW�
LQ� LQQRYDWLRQ�GLVFRYHU�ZD\V�WR�HQJDJH��FROODERUDWH� DQG�SDUWQHU�ZLWK�1&68��7KH�6,+� LV� WKH�
RSHUDWLRQDO�DUP�RI�WKH�2IILFH�RI�5HVHDUFK��,QQRYDWLRQ�DQG�(FRQRPLF�'HYHORSPHQW��25,('���
WKH�IRUPDO�VWUXFWXUH�RI�1&68�WKDW�HPEUDFHV�DOO�WHFKQRORJ\�WUDQVIHU�PHFKDQLVPV��7KH�25,('
KDV� IRXU� FRUH� DFWLYLWLHV�� H[HFXWHG� WKURXJK� 6,+�� ��� &RRUGLQDWLQJ 5	'� DFWLYLWLHV� DFURVV� WKH�
FDPSXV�DQG�GLUHFWLQJ�LQVWLWXWLRQDO�XQLWV�WKDW�VXSSRUW�UHVHDUFK�����2SHUDWLQJ�XQLWV�UHVSRQVLEOH�
IRU� LQWHOOHFWXDO� SURSHUW\� SURWHFWLRQ�� WHFKQRORJ\� WUDQVIHU�� DQG� YHQWXUH� GHYHORSPHQW�� ���
2SHUDWLQJ�XQLWV�UHVSRQVLEOH�IRU�GHYHORSLQJ�LQGXVWU\�UHODWLRQV��LQFOXGLQJ�&&��DQG����0DQDJLQJ�
WHQ FURVV�GLVFLSOLQDU\�FHQWHUV�DQG�LQVWLWXWHV���

6,+�RIIHUV� D�ZD\� WR�PRUH� UHDGLO\� FRQQHFW� SHRSOH�� LGHDV�� SURMHFWV� DQG� UHVRXUFHV� IRU�
DFFHOHUDWLQJ�UHODWLRQVKLSV��SDUWQHUVKLS��DQG�LQQRYDWLRQ��DV�SURSRVHG�E\�WKH��+�DSSURDFK��,W�LV�D�
³RQH�VWRS�VKRS´�IRU EXVLQHVVHV�ORRNLQJ�IRU�FUHDWLYH�VROXWLRQV�DQG�SDUWQHUVKLS�� IRU�UHVHDUFKHUV�
WR�ILQG�FROODERUDWRUV�RU�SURPRWH�WKHLU� LQYHQWLRQV� DQG� IRU�IDFXOW\��VWDII��DQG�VWXGHQWV� ORRNLQJ�
IRU� HQWUHSUHQHXULDO� WUDLQLQJ�� ,WV� JRDO� LV� VLPSOH�� ³WR�PDNH�1&�6WDWH� WKH� HDVLHVW� XQLYHUVLW\� WR�
ZRUN�ZLWK´��)DULD�DQG�.HNDV��������

2YHU� WLPH� 1&68� KDV� FRQWULEXWHG� WR� WKH HFRQRPLF GHYHORSPHQW� RI� 1&� ZLWK� ����
VWDUWXS� FRPSDQLHV� DQG� PRUH� WKDQ� ���� SURGXFWV� UHOHDVHG� LQ� WKH� PDUNHW�� ,Q� ����� �ODVW� \HDU�
DYDLODEOH��� WKH� 2IILFH� RI� 7HFKQRORJ\� 7UDQVIHU� KHDGHG� ���� FRPPHUFLDOL]DWLRQ� DJUHHPHQWV�
UDLVLQJ�86������PLOOLRQ�� )RU� ILYH� \HDUV�� ���� SDWHQWV DSSOLFDWLRQV�ZHUH� ILOOHG� DQG�����ZHUH�
JUDQWHG�� UHVXOWLQJ� LQ� WKH� FUHDWLRQ� RI ��� VWDUWXSV� DQG� VLJQDWXUH� RI� ���� FRPPHUFLDOL]DWLRQ�
DJUHHPHQWV��FROOHFWLQJ�86�������PLOOLRQ��1&68���������'DWD�IURP������VKRZ�RXWSXWV�RI�RQH�
GLVFORVXUH� DW� HYHU\� 86�� ����� PLOOLRQ� LQ� 5	'� DQG� RQH� OLFHQVH� IRU� HYHU\� ���� LQYHQWLRQ�
GLVFORVXUHV��7RUQDW]N\�DQG�5LGHRXW���������
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7DEOH����1&68�LQLWLDWLYHV�
,QLWLDWLYH 'HVFULSWLRQ
,8&5& 7KH� 1DWLRQDO� 6FLHQFH� )RXQGDWLRQ¶V� ,QGXVWU\�8QLYHUVLW\� &RRSHUDWLYH�

5HVHDUFK�&HQWHU�SURJUDP��$�FRQVRUWLXP�RI�PHPEHU�FRPSDQLHV�ZRUNLQJ�ZLWK�
IDFXOW\�EDVHG� UHVHDUFKHUV� WR� H[HFXWH� DQ� DJHQGD� DGGUHVVLQJ� DQ� LQGXVWU\� RU� D�
WHFKQLFDO� SUREOHP�� 1&68� OHDGV� IRXU� FHQWHUV�� &HQWHU� IRU� WKH� ,QWHJUDWLRQ� RI�
&RPSRVLWHV�LQWR�,QIUDVWUXFWXUH��$GYDQFHG�3URFHVVLQJ�DQG�3DFNDJLQJ�6WXGLHV��
6LOLFRQ�6RODU�&RQVRUWLXP��DQG�&HQWHU�IRU�$GYDQFHG�)RUHVWU\�6\VWHPV��$OO�RI�
WKHP�ZHUH�HVWDEOLVKHG�ZLWK�PDQ\�SDUWQHUV��

16)�(5&��
$66,67

7KH� (QJLQHHULQJ� 5HVHDUFK� &HQWHUV� LV� DQ� 8QLYHUVLW\�,QGXVWU\� SURJUDP� IURP�
1DWLRQDO�6FLHQFH�)RXQGDWLRQ��1&68�HVWDEOLVKHG WKH�1DQRV\VWHPV�&HQWHU�IRU�
$GYDQFHG� 6HOI�3RZHUHG� 6\VWHPV� RI� ,QWHJUDWHG� 6HQVRUV� DQG� 7HFKQRORJLHV�
�$66,67��LQ�SDUWQHUVKLS�ZLWK�RWKHU�XQLYHUVLWLHV�DQG�WKLUW\ FRPSDQLHV��

16)�(5&��
)5(('0

7KH� )XWXUH�5HQHZDEOH� (OHFWULF� (QHUJ\� 'HOLYHU\� DQG�0DQDJHPHQW� 6\VWHPV�
&HQWHU� LV� RWKHU� 16)�(5&�� ZKLFK UHFHLYHV� VXSSRUW� IURP� �� SDUWLFLSDWLQJ�
FRPSDQLHV� DQG� VSHQGV�86����PLOOLRQ� IRU� UHVHDUFK� DQQXDOO\� �7RUQDW]N\� DQG�
5LGHRXW��������

6RXUFH��GHYHORSHG�E\�WKH�DXWKRUV

���$0,(0�DSSOLFDWLRQ�

$IWHU� D� EULHI� SUHVHQWDWLRQ� RI� 573�57)1&� DQG� 1&68� LQLWLDWLYHV�� WKH� LQIRUPDWLRQ�
FROOHFWHG� DOORZHG� WKH� SURSRVDO� RI� WKH� TXDQWLWDWLYH� SDUW� RI� $0,(0� WR� WKH�573� DQG�&&�� DV�
VKRZQ�LQ�7DEOHV���DQG����7KH�VHFRQG�FROXPQ��IURP�OHIW�WR�ULJKW��VXPPDUL]HV�WKH�LQIRUPDWLRQ�
EDVHG� RQ� WKH� ��� IDFWRUV�� 7KH� WKLUG� DQG� IRXUWK� FROXPQV� SUHVHQW� WKH� DVVHVVPHQW� �GRQH� E\� XV�
DUELWUDULO\��DQG�WKHQ�GLVFXVV�ZLWK�WKH�NH\�PDQDJHUV�RI�ERWK�,(V�

:H� GLG� QRW� ILQG� DQ\� HYDOXDWLRQ� RI WKH� HFRQRPLF� LPSDFWV� RI� 7KH� )URQWLHU� RQ� WKH�
JHQHUDWLRQ�RI�QHZ�YHQWXUHV�RU�EXVLQHVVHV��7KH�3DUN�&HQWHU��DV�D�SURMHFW�QRW�\HW�LPSOHPHQWHG�
FDQQRW� EH� DVVHVVHG \HW�� 5HJDUGLQJ� 78&$6,� DQG� 57,� ,QWHUQDWLRQDO�� ZH� DOVR� GLG� QRW� ILQG�
HQRXJK� LQIRUPDWLRQ� DERXW� WKHLU� HFRQRPLF� LPSDFWV�� :H� FRQVLGHUHG� WKHP� SDUW� RI� WKH� 573��
)XWXUH UHVHDUFK� FDQ� H[SORUH� WKHVH� H[SHULHQFHV�� DV�ZHOO� DV� LQLWLDWLYHV� IURP�'XNH�8QLYHUVLW\��
81&�&KDSSHO�+LOO��DQG�RWKHU�575�DFWRUV�
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7DEOH����573�57)1&
���IDFWRUV 573�57)1& :HLJKW *UDGH

7LPHIUDPH

%HJLQQLQJ�LQ�������)RUPDOO\�FUHDWHG�LQ�������7HQ�\HDUV�IURP�FRQFHSWLRQ�
WR�DWWUDFWLQJ� ILUVW� WHQDQWV�DQFKRUV��)DLOHG�EXVLQHVV�PRGHO�DW WKH�EHJLQQLQJ�
�UHDO� HVWDWH���7ZHQW\�ILYH \HDUV� WR� UHDFK� JRRG� OHYHO� RI� GHYHORSPHQW��%LJ�
JURZWK��%HLQJ�UHWKRXJKW� UHGHVLJQHG�

� �

*RYHUQPHQWDO�
VXSSRUW

6WURQJ� VLQFH� WKH� EHJLQQLQJ�� &RXQW\� DQG� VWDWH� JRYHUQPHQW� SUHVHQFH�ZLWK�
LQYHVWPHQW� �PRELOLW\� ,����� DQG� OHJLVODWLRQ� �ODQG� XVH� UXOHV��� 6WDUWXSV� DOVR�
DFFHVV�6%,5�IXQGLQJ�

� �

3DUWLFLSDWLRQ�
RI� WKH� ORFDO�
FRPPXQLW\��
QHWZRUNLQJ

6WURQJ� DW WKH� EHJLQQLQJ� ZLWK� IXQGUDLVLQJ�� 'HFUHDVHG� RYHU WKH� \HDUV��
&XUUHQWO\��573� LV� VR� ELJ� WKDW� SHRSOH� GR QRW� FRPSUHKHQG�ZHOO�ZKDW� LW� LV�
�DQG�ZK\�WKH\�DUH�WKHUH���2Q�WKH�RWKHU�KDQG��WKHUH�DUH�PDQ\�SURIHVVLRQDO�
QHWZRUNV�DQG�HYHQWV��OLNH�WKH�7ULDQJOH�7HFKEUHDNIDVW��

� �

,QYROYHPHQW�
RI� XQLYHUVLWLHV�
DQG� UHVHDUFK�
FHQWHUV

0RUH� DFWLYH� LQ� WKH� ILUVW� \HDUV� �'XNH�� 1&68� DQG� 81&�&KDSHO� +LOO���
&XUUHQWO\��OHVV�SUHVHQFH�GXH�WR LQWHUQDO�SURMHFWV�DQG�WKH�KLJK�FRPSOH[LW\�RI
DOO RUJDQL]DWLRQV��5	'�RUJDQL]DWLRQV�ZHUH�FUHDWHG�LQVWDOOHG� DQG�WKH\�KDYH�
D�UHOHYDQW UROH�LQ�NQRZOHGJH�FUHDWLRQ�DQG�GLIIXVLRQ��OLNH�57,�,QWHUQDWLRQDO��
78&$6,�FHQWHUV���VRPH�RI�WKHP�SXEOLF�RU�SXEOLFO\�IXQGHG�

� �

6XSSRUW� IURP�
IXQGLQJ� DQG�
GHYHORSPHQW�
DJHQFLHV

0DQ\� SXEOLFO\� IXQGHG� SURMHFWV� DQG� RUJDQL]DWLRQV� �16)�� '2(�� '2'���
&RPSDQLHV� PDNH WKHLU� SULYDWH� LQYHVWPHQW�� LQ� JHQHUDO�� 7KHUH� LV� QRW� D�
VWDWH�ORFDO� GHYHORSPHQW� DJHQF\�� EXW� D� %RDUG� RI� 6	7	,� ZKLFK� VXSSRUWV�
QHZ YHQWXUHV�LQ�WKH�6%,5�SURJUDP��2QH�1&�

� �

3UHVHQFH� RI�
OHDGLQJ�
FRPSDQLHV�
DQG�
LQVWLWXWLRQV

$QFKRUV� DUH� ,7� DQG� ELRWHFK� FRPSDQLHV� �WUDQVQDWLRQDO� FRUSRUDWLRQV OLNH�
,%0��&LVFR��*6.�� DQG� UHOHYDQW� VWDUWXSV�XQLFRUQV� �5HG�+DW�� 6$6��/XOX���
IRU� D� WRWDO� RI� ���� FRPSDQLHV�� WKUHH� ZRUOG�FODVV� XQLYHUVLWLHV�� 5	'�
RUJDQL]DWLRQV�� 0DQ\� FRPSDQLHV� DUH� QRW� GRLQJ� 5	'� RQO\ EXW� DUH� DOVR�
SURGXFLQJ��9HQWXUH�FDSLWDO�LV�SUHVHQW�DOVR�

� �

3K\VLFDO�
VSDFH� DQG�
ORFDWLRQ

6WURQJ� FRQFHUQ� IRU� VSDFHV� DQG� ODQGVFDSLQJ� �SODQQHG�� ELJ� ORWV�� WUHHV�� ORZ�
GHQVLW\���$�SHUIHFW�PRGHO� IRU�FORVHG� LQQRYDWLRQ� �LQ�KRXVH��5	'�FHQWHUV��
/LPLWHG�LQWHUDFWLRQ LQ�DQ�RSHQ�LQQRYDWLRQ�SDUDGLJP��1HZ�LQLWLDWLYHV��7KH�
)URQWLHU��3DUN�&HQWHU��WR�LPSURYH�GHQVLW\�DQG�LQFUHDVH�LQWHUDFWLRQ�

� �

*RYHUQDQFH�
DQG�
RSHUDWLRQDO�
PDQDJHPHQW

6WDEOH�� 7KH� 57)1&� DFWV� DV� D� SURSHOOHU� �³DQLPDWRU´��� WU\LQJ� WR� VHW� WKH�
URXWH��+RZHYHU��DV� WKH�57)1&�GRHV�QRW�FRQWURO�WKH� ODQG�DQG� WKH�SDUN�LV�
WRR� ELJ�� LW� LV� KDUG� WR FRRUGLQDWH�FRQWURO�³SXVK´� VRPH� DFWLRQV�� WR� FROOHFW�
GDWD�LQIRUPDWLRQ� DQG�WR�LQYROYH�XQLYHUVLWLHV�DQG�FRPSDQLHV�LQ�DFWLYLWLHV�

� �

/HDGHUVKLS
,Q� WKH� EHJLQQLQJ�� D� JURXS� RI� HQOLJKWHQHG� PHQ� VXFK� DV� $UFKLH� 'DYLV��
&XUUHQWO\��SURIHVVLRQDO�PDQDJHPHQW��7KH�YDOXHV�DQG�WKH�YLVLRQ�RI�EXLOGLQJ�
D�EHWWHU�IXWXUH�IRU�1&�UHPDLQV�

� �

3XEOLFLW\�SUR
PRWLRQ�DGYHUW
LVHPHQW

7KH�HIIRUW�WR DWWUDFW�FRPSDQLHV�DQG�VXSSRUW�VWDUWXSV��7KH�57)1&�DOVR�KDV
DFWLRQV�WR�SURPRWH�LQWHUDFWLRQ�RI�DFWRUV��+RZHYHU��WKH�UHODWLRQ�EHWZHHQ�WKH�
XQLYHUVLWLHV�KDV�VRPH�DVSHFWV�RI�FRRSHUDWLRQ�DQG�VRPH�RI�FRPSHWLWLRQ�

� �

/LYLQJ� DQG�
ZRUNSODFH�
TXDOLW\

7KHUH� LV� VWURQJ FRQFHUQ� IRU OLIH� TXDOLW\� DQG� WKH� HQYLURQPHQW�� 7KHUH� DUH�
ZRUULHV�UHODWHG�WR�WKH�UDSLG�UHJLRQDO�JURZWK��DV�LQ�WKH�WUDQVSRUWDWLRQ�V\VWHP
�WUDIILF� MDPV� DQG� ODFN� RI� SXEOLF� WUDQVSRUWDWLRQ��� DLU� SROOXWLRQ�� ZDWHU�
VKRUWDJH��DQG�EDVLF�HGXFDWLRQ�VXSSO\�

� �

$0,(0�(YDOXDWLRQ �� ��
6RXUFH��'HYHORSHG�E\�WKH�DXWKRUV�
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7DEOH����1&68�&&
���IDFWRUV 1&68�&& :HLJKW *UDGH

7LPHIUDPH 6WDUWHG�LQ�������$FFHOHUDWHG�JURZWK�VLQFH������ � �
*RYHUQPHQWDO�
VXSSRUW

6WURQJ��6WDWH�JRYHUQPHQW�GRQDWHG�WKH�DUHD�WR�1&68��)HGHUDO�5	'�
DJHQFLHV�ILQDQFH�FHQWHUV�DQG�PDQ\�DFWLYLWLHV�

� �

3DUWLFLSDWLRQ� RI� WKH�
ORFDO� FRPPXQLW\��
QHWZRUNLQJ

7KH� IRFXV� LV� WKH� 1&68� FRPPXQLW\�� 6HYHUDO� SURIHVVLRQDO� DQG�
DFDGHPLF� QHWZRUNV� ZHUH� FUHDWHG�� &&� GHILQHV� LWVHOI� DV� D� EULGJH�
EHWZHHQ�LQGXVWU\��JRYHUQPHQW�DQG�DFDGHPLD�

� �

,QYROYHPHQW� RI�
XQLYHUVLWLHV� DQG�
UHVHDUFK�FHQWHUV

&&� LV� SDUW� RI�1&68� LQ� DQ� LQQRYDWLYH� RUJDQL]DWLRQDO� DUUDQJHPHQW�
DQG� VWUDWHJ\�� 6RPH� DFDGHPLF� XQLWV� DQG� ODEV� PRYHG� WR� WKH� SDUN�
�6FKRROV� RI� (QJLQHHULQJ� DQG� 7H[WLOHV��� 25,('�&&�PDQDJHV� QLQH�
5	'�FHQWHUV�LQ�SDUWQHUVKLS�ZLWK�RWKHU�XQLYHUVLWLHV�

� �

6XSSRUW� IURP�
IXQGLQJ� DQG�
GHYHORSPHQW�
DJHQFLHV

0DQ\ SURMHFWV� IXQGHG� ZLWK� GLIIHUHQW� VWUDWHJLHV� �VWDWH� ERQXVHV��
FRPSDQLHV� SDUWQHUVKLS�� OHDVLQJ�� GRQDWLRQ��� ([�� LQ� ������ 86�� ���
PLOOLRQ�ZDV�UDLVHG�IRU�WKH�VFLHQFH�UHVHDUFK�EXLOGLQJ�

� �

3UHVHQFH� RI� OHDGLQJ�
FRPSDQLHV� DQG�
LQVWLWXWLRQV

<HV�� DQFKRUV� �$%%�� (DVWPDQ�� ,%0��� VWDUWXSV� DQG� RUJDQL]DWLRQV�
�12$$�1DWLRQDO�:HDWKHU�6HUYLFH��86�'2(�1XFOHDU�(QJLQHHULQJ�
8QLYHUVLW\� 3URJUDP�� 86'$�$3+,6�(DVWHUQ� 5HJLRQDO� 2IILFH��
86'$�$3+,6�334�6WDWH� 3ODQW� +HDOWK� 'LUHFWRUV� 2IILFH��� 7KH�
SUHVHQFH� RI� RWKHU� XQLYHUVLWLHV� DQG� H[WHUQDO� 5	'� RUJDQL]DWLRQV� LV�
OLPLWHG� �DV� D� SDUWQHUVKLS ZLWK� 6.(0$� %XVLQHVV� 6FKRRO� DQG� LQ�
VRPH�16)�(5&�FHQWHUV��

� �

3K\VLFDO� VSDFH� DQG�
ORFDWLRQ

$�W\SLFDO�XQLYHUVLW\�UHVHDUFK�SDUN��3DUW�RI�1&68�FDPSXV��LQ�D�ZHOO�
ORFDWHG SODFH� LQ� 5DOHLJK�� 1&�� 6WURQJ� FRQFHUQ� IRU� VSDFHV� DQG�
ODQGVFDSLQJ� �SODQQHG�� KLJK� GHQVLW\�� ODNH�� JROI� FRXUVH��� $� SHUIHFW�
PRGHO� IRU� RSHQ� LQQRYDWLRQ� SDUDGLJP�PL[LQJ� HGXFDWLRQ�� UHVHDUFK��
ODEV�DQG�EXVLQHVV�

� �

*RYHUQDQFH� DQG�
RSHUDWLRQDO�
PDQDJHPHQW

*RYHUQDQFH� LV VWDEOH� DQG� ZHOO� VWUXFWXUHG�� 7KH� SDUN� DQG� RWKHU�
WHFKQRORJ\�WUDQVIHU�PHFKDQLVPV�DUH�PDQDJHG�WRJHWKHU�E\�25,('��
XQGHU� D� YLFH�FKDQFHOORU�� 7KH\� DUH� QRW� XQGHU� WKH� UHVHDUFK� DUHD� RI�
1&68� �KRZHYHU�� LW� FRQWUROV� 5	'� ODEV��� 7KH� RSHUDWLRQDO�
PDQDJHPHQW� LV� LQ� D� FRPPRQ SK\VLFDO� VSDFH� �6SULQJERDUG� RI�
,QQRYDWLRQ�� ³XQGHU� WKH� VDPH� URRI´��� 7KLV� PDNHV� LW� HDV\� IRU�
LQWHUQDO�H[WHUQDO�SDUWQHUV�WR�PDNH�HQJDJH�LQ�QHJRWLDWLRQV�DQG�PDNH�
DJUHHPHQWV�� 7KH�PDQDJHPHQW� LV� SURIHVVLRQDO� �ODZ\HUV��PDUNHWLQJ�
VSHFLDOLVWV���QRW�RQO\�DFDGHPLF�VWDII��7KH�LQYROYHPHQW�RI�IDFXOW\�LV�
ORZ�

� �

/HDGHUVKLS

'LIIHUHQW IURP�PRVW� SDUNV�� DQ� LQGLYLGXDO RU� JURXS� OHDGHUVKLS�ZDV�
QRW� IRXQG�� ,W� LV� VSUHDG LQ� WKH�XQLYHUVLW\�VSLULW� �7KLQN�DQG�'R��DQG�
SROLFLHV��,W�LV�SRVVLEOH�WR�FLWH�FKDQFHOORUV�OLNH�%UXFH�3RXOWRQ ������
������DQG�5DQG\�:RRGVRQ��������

� �

3XEOLFLW\�SURPRWLRQ
�DGYHUWLVHPHQW

$� VHULRXV� HIIRUW� WR� DWWUDFW� DQG� GHYHORS� FRPSDQLHV�YHQWXUHV�� $�
VWURQJ�PHVVDJH� RI� HQWUHSUHQHXUVKLS� DQG� LQQRYDWLRQ� YDOXHV�� 7KHUH�
DUH�DVSHFWV�RI�FRRSHUDWLRQ�DQG�FRPSHWLWLRQ�ZLWK�573�57)1&�

� �

/LYLQJ� DQG�
ZRUNSODFH�TXDOLW\

$�W\SLFDO�86�XQLYHUVLW\�FDPSXV��PL[LQJ�ZRUNLQJ�DUHDV��UHVLGHQFLHV��
DQG� UHFUHDWLRQDO� VSDFHV�� 1&68� KDV� WUDQVSRUWDWLRQ� DQG� VHFXULW\�
V\VWHPV�

� �

$0,(0�(YDOXDWLRQ �� ��
6RXUFH��'HYHORSHG�E\�WKH�DXWKRUV�

5HJDUGLQJ� WKH� ,(�DVVHVVPHQW��ERWK�SDUNV� UHDFKHG�PRUH�WKDQ����SRLQWV��ZKLFK� DOORZV�
FRQFOXGLQJ� WKDW� WKH� 573� DQG� &&� DUH� PDWXUH� LQLWLDWLYHV� UHJDUGLQJ XQLYHUVLW\�LQGXVWU\�
JRYHUQPHQW�OLQNDJHV��7KLV�KLJK�OHYHO�RI�PDWXULW\�GRHV QRW�PHDQ�WKH\�DUH�SHUIHFW��,W�LV�SRVVLEOH�
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WR� LGHQWLI\� DFKLHYDEOH� HQKDQFHPHQWV� 7KH� 573� FDQ LPSURYH� LWV� GHQVLW\� E\� FKDQJLQJ� VRPH�
UXOHV�RQ�ODQG�XVH��LQ�SDUWQHUVKLS�ZLWK�FLWLHV�DQG�FRXQWLHV���,W�FDQ�HQDEOH�D�EHWWHU�FRQQHFWLRQ�RI�
WKH�57)1&�ZLWK�UHVLGHQW�FRPSDQLHV�DQG�SURPRWH PRUH�LQWHUDFWLYH�VSDFHV�DPRQJ�EXVLQHVVHV
DQG�IURP�WKHP�ZLWK�RWKHU�DFWRUV��FUHDWLQJ�QHZ�K\EULG�DQG�FRQVHQVXV�VSDFHV��1HZ�LQLWLDWLYHV��
OLNH�7KH�)URQWLHU�DQG�WKH�3DUN�+XE��VHHP�WR�JR� LQ WKDW�GLUHFWLRQ��,W�LV�D�SRVLWLYH�VLJQ�WKDW�WKH�
IRXQGDWLRQ� OHDGHUVKLS� LV� REVHUYLQJ� WKH� QHZ� SDUDGLJP� WUHQGV�� 5DWKHU� WKDQ� UHVWLQJ� RQ� SDVW�
ODXUHOV�� LW� LV�ZRUNLQJ�WR�FUHDWH�D�QHZ�IXWXUH�IRU�1&��+RZHYHU�� LW� LV� WRR HDUO\�WR�HYDOXDWH�WKH�
LPSDFW� RI� WKHVH� LQLWLDWLYHV� �UHJDUGLQJ QHZ� YHQWXUHV�� WHFKQRORJLHV�� DQG� EXVLQHVVHV��� 7KH�
57)1&�KDV�WR�PDNH�DQ�DGGLWLRQDO�HIIRUW�WR�LQGXFH�ELJ�FRPSDQLHV�WR�SHUIRUP�RULJLQDO�UHVHDUFK�
LQ� WKH� 575�� QRW� RQO\� EULQJ� WHFKQRORJ\� IURP� RWKHU� HQYLURQPHQWV�� 7KH\� FDQ� DOVR� OHDG� DQ�
HQYLURQPHQWDO�FDUH� LQLWLDWLYH�RI� WKH�SDUN� UHVLGHQWV�� DV�DQ�RSHQ�DQG� OLYH� VKRZURRP IRU�FOHDQ�
WHFKQRORJLHV��

7KH�&&� WKRXJK� 6,+�25,('� DOVR� QHHGV� WR� SURPRWH� WKH� �+� OLQNDJHV�� LPSURYLQJ� WKH�
XQLYHUVLW\�UHVHDUFK�SDUN�HQYLURQPHQW��7KLV�HQKDQFHPHQW�VKRXOG�EH�PRUH�QDWXUDO�EHFDXVH�WKH\�
GR� QRW� KDYH� WR� PLJUDWH� IURP� D� SUHYLRXV� PRGHO�� 7KH� &&� ZDV� DOUHDG\� FUHDWHG� DV� D� WKLUG�
JHQHUDWLRQ�SDUN�� LQ� WKH�FRQIOXHQFH�RI��+�VSKHUHV��7KH�DWWUDFWLRQ�RI� QHZ�SDUWQHUV�� LQFOXGLQJ�
RWKHU� NQRZOHGJH� FUHDWRUV� LV� D� VLJQLILFDQW� VWHS WR� LPSURYH� WKH� G\QDPLFV� DQG� DYRLG� WKH�
WUDQVIRUPDWLRQ�RI� WKH�YHQWXUH� LQWR�D�PHUH XQLYHUVLW\�FDPSXV��7KH (QWUHSUHQHXULDO� ,QLWLDWLYH��
WKH�&KDQFHOORU�)XQG��6,+��DQG�RWKHU�DFWLRQV�DUH WKH�IXHO�WR�NHHS�DWWUDFWLQJ�SHRSOH�DQG�LGHDV�WR�
WKH�&&�

/RRNLQJ�DW�WKH�575�HFRV\VWHP��WKH�EDVHV RI�WKH�573�DQG�&&�DUH�VWUXFWXUHG� DQG�WKH�
LPSDFWV�RYHU�WLPH�KDYH�EHHQ�UHOHYDQW��,W LV�FRPSOH[�WR�PHDVXUH�DQ�LPSDFW�UHJDUGLQJ�HFRQRPLF�
LQGLFDWRUV��YDOXH�DGGHG�LQ�WKH�JURVV�GRPHVWLF�SURGXFW��H�J���DQG�WKLV�ZDV�QRW�D�SURSRVDO�RI�WKLV�
ZRUN���+RZHYHU�� WKHUH� LV� QR� GRXEW� WKDW� GXH� WR� WKH� UHVRXUFHV� LQYHVWHG�� MREV�FRPSDQLHV� KDYH�
EHHQ� FUHDWHG�DWWUDFWHG�� DQG� WHFKQRORJLHV� KDYH� SURPSWHG� D� VWUXFWXUDO� FKDQJH� LQ� WKH� 1&�
HFRQRP\� &XUUHQWO\�� WKH� UHJLRQ� LV�FRQVLGHUHG�RQH�RI� WKH�EHVW�SODFHV� WR� OLYH�DQG�ZRUN� LQ� WKH�
86$��7KH�SRSXODWLRQ�SRVVLEO\�ZLOO�GRXEOH��UHDFKLQJ�WZR�PLOOLRQ�LQ������DQG�DGYDQFHPHQW�LQ�
WKHPHV OLNH�PRELOLW\��HGXFDWLRQ��DQG�ZDWHU�VXUSOXV�DUH�HVVHQWLDO��%RWK�,(V�KDYH�FRQGLWLRQV WR�
SOD\�D�FULWLFDO�DQG�OHDGLQJ�UROH��5RKH��������

���'LVFXVVLRQ�DQG�ILQDO�FRQVLGHUDWLRQV

)RU�EHWWHU�XQGHUVWDQGLQJ�� WKLV�VHFWLRQ� LV�GLYLGHG� LQWR�WZR�SDUWV��WKH�ILUVW�GLVFXVVHV�WKH�
PDLQ�REMHFWLYH�RI� WKLV�SDSHU� ³WR�DSSO\�$0,(0� LQ� WKH�575�DQG�GLVFXVV�DVSHFWV�RI� UHJLRQDO�
GHYHORSPHQW�IURP�WKH�SHUVSHFWLYH�RI�LQQRYDWLRQ�PDQDJHPHQW´��)ROORZHG�E\�WKH�GLVFXVVLRQ�RI�
WKH� VSHFLILF� REMHFWLYHV�� ³WR� YHULI\� LI� WKH� WRRO� LV� DGHTXDWH� WR� HYDOXDWH� D� FRPSOH[� ,(�� DQG� WR�
YHULI\�WKDW�WKH�WRRO�FRYHUV�WKH�4XDGUXSOH�DQG�4XLQWXSOH�+HOL[���+����+��DVSHFWV�´�

$V�SUHVHQWHG�DERYH��WKH�DSSOLFDWLRQ�RI�WKH�$0,(0�WRRO�DOORZHG�WR�YHULI\�WKH�PDWXULW\�
RI� WKH� XQLYHUVLW\�� EXVLQHVV�� JRYHUQPHQW�� DQG� VRFLHW\� UHODWLRQV� RI� WKH� VWXGLHG� HQYLURQPHQWV��
7KXV�� WKLV� VWXG\� PDLQ� REMHFWLYH� ZDV� DFKLHYHG�� 'XH� WR WKH� FRPSOH[LW\� RI� WKH� 575� LW� ZDV�
GLYLGHG� LQWR VHYHUDO� OD\HUV�LQLWLDWLYHV� DQG� WKH� WRRO� ZDV� DSSOLHG LQ� WKH� WZR�PRVW� LPSRUWDQW
LQLWLDWLYHV�� WKH� 573� DQG� &HQWHQQLDO� &DPSXV�� %RWK LQLWLDWLYHV� KDYH� D� KLJK�OHYHO� RI�
GHYHORSPHQW��7KH�575�LV�D�YDVW�,(�ZLWK�VHYHUDO�VXFFHVVIXO�LQLWLDWLYHV�RYHU�WKH�ODVW�VL[W\�ILYH�
\HDUV��7KHVH�LQLWLDWLYHV�DUH�FRPSOHPHQWDU\��OLNH�RYHUODSSLQJ�OD\HUV� 7KLV�RYHUODS�RI�LQLWLDWLYHV�
DOVR�H[SODLQV WKH�UHJLRQ¶V�KLJK�OHYHO�RI�GHYHORSPHQW��2I�FRXUVH��VRPH�RI�WKHP�KDYH�KDG�PRUH�
VXFFHVV�RU�LPSDFW�WKDQ�RWKHUV��EXW�WKLV�ZDV�QRW�WKH�GLVFXVVHG�PHDVXUHG���7KH�NH\�SRLQW�LV�WKH�
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�ǀĂůŝĂĚŽ�ƉĞůŽ�ƐŝƐƚĞŵĂ��ŽƵďůĞ��ůŝŶĚ�ZĞǀŝĞǁ
�ĚŝƚŽƌ͗�DĂƌĐĞůŽ�'͘��ŵĂƌĂů

Z�^/͕�sŽůƚĂ�ZĞĚŽŶĚĂͬZ:͕�ǀ͘�ϲ͕�Ŷ͘�Ϯ͕�ƉƉ͘ ϵϬͲϭϭϭ͕�ŵĂŝͬ͘ĂŐŽ͘�ϮϬϮϬ ŚƚƚƉ͗ͬͬǁǁǁ͘ƌĂƐŝ͘ǀƌ͘ƵĨĨ͘ďƌ

HQWUHSUHQHXULDO� VSLULW� RI� WKH� DFWRUV� LQYROYHG�� ORRNLQJ� IRU� GULYLQJ� DFWLRQV� DQG� HFRQRPLF�
VXFFHVV��

$OVR��LW�LV�SRVVLEOH�WR�GLVFXVV�WKH�FODVVLILFDWLRQ�RI�WKH�575�DV�DQ�,(��$OWKRXJK�WKH�575�
KDV� DOO� WKH� FKDUDFWHULVWLFV� RI� WKH� FRQFHSW�� WKH� OHYHO� RI� FRPSOH[LW\� EHWWHU� ILWV� WKH� LGHD� RI� DQ�
LQQRYDWLRQ HFRV\VWHP��,Q�WKLV�VHQVH��WKH�FRQFHSWXDO�GLVFXVVLRQ�LV�OHVV�UHOHYDQW��7KH�DGHTXDF\�
RI�UHDOLW\�WR�WKH��+��+��+�DSSURDFKHV�DOORZV�XVHIXO�DQDO\VLV�

7KH�$0,(0¶V�DSSOLFDWLRQ�OHG�WR�VXEVHTXHQW�GLVFXVVLRQV�� OLVWHG�LQ�WKH�LQWURGXFWLRQ�DV�
VSHFLILF�REMHFWLYHV��7KH�ILUVW�RQH�ZDV�WR�YHULI\�LI� WKH�WRRO� LV�DGHTXDWH�WR�DVVHVV�D�FRPSOH[�,(�
DQG�ZKDW� LPSURYHPHQWV�DUH� UHTXLUHG��7KH� IROORZLQJ�GLVFXVVLRQ� LV� UHODWHG�WR��+��+�DVSHFWV��
7KH�RXWFRPHV�VKRZHG�WKDW�WKH�DSSOLFDWLRQ�LV�YLDEOH�LQ�HQYLURQPHQWV�OLNH�WKH�575��EXW�PRUH�
HIILFLHQW ZKHQ�VSOLWWLQJ�WKH�,(�LQWR�PRUH�PDQDJHDEOH�SDUWV��7KH�WRRO¶V�DSSOLFDWLRQ�LV�IHDVLEOH�
EXW�QRW�VLPSOH��&ULWLFV�FDQ�DUJXH�WKDW�WKH�FRQFHSW�RI�,(�LV�EURDG�DQG�LQFOXGHV�GLIIHUHQW�NLQGV�RI�
XQLYHUVLW\�LQGXVWU\�JRYHUQPHQW� OLQNDJHV��VR�$0,(0�LV�QRW�D�UREXVW�DQDO\VLV� WRRO��$�VHULRXV�
HIIRUW�ZDV�PDGH�LQ WKLV�ZRUN�WR�GHILQH�WKH�FRQFHSW�SUHFLVHO\��7KH�FXUUHQW�YHUVLRQ�RI�$0,(0�
ZDV�SURSRVHG DV�D�JHQHULF�WRRO�WR�GHDO�ZLWK�DOO�NLQGV�RI�,(��7KH�ZHLJKWV�RI�HDFK�IDFWRU�FUHDWH�D�
VSHFLILF�SURILOH��$�WHFKQRORJLFDO�SDUN�LV�D�GLIIHUHQW�H[SHULHQFH�WKDQ�D�XQLYHUVLW\�UHVHDUFK�SDUN��
IRU�H[DPSOH��RU�HYHQ�DPRQJ�LQFXEDWRUV��7KHUH�DUH�VLQJXODULWLHV�LQ�HDFK�H[SHULHQFH��+RZHYHU��
DOO�RI�WKHP�DUH�VSDFHV�ZKHUH�DFWRUV�IURP�GLIIHUHQW�VSKHUHV�LQWHUDFW�LQ�WKH�ZD\�WR�FUHDWH�DQG�XVH�
NQRZOHGJH��

$V� D� SUDFWLFDO� LPSOLFDWLRQ�� $0,(0� LV� FRQVLVWHQW� ZLWK� �+� DQG� �+� DSSURDFKHV� DQG�
VHUYHV� DV� D� YDOXDEOH� PDQDJHPHQW� WRRO�� 5HJDUGLQJ� LWV� OLPLWDWLRQV�� WKH� PDLQ� GLIILFXOW\� LQ� WKH�
DSSOLFDWLRQ�ZDV�KRZ�WR�DFFHVV�D�VLJQLILFDQW�QXPEHU�RI�DFWRUV�� ,Q�WKH�FDVH�RI�WKH�575��LW�ZDV�
QRW�HDV\�WR�REWDLQ�VXUYH\�DQVZHUV�RU�FRQGXFW�LQWHUYLHZV�

5HJDUGLQJ� WKH� ZHDNQHVV� RU� OLPLWDWLRQV� RI� WKLV� VSHFLILF� VWXG\�� WKH� UHVXOWV� FDQ� EH�
HQKDQFHG ZLWK�PRUH�LQWHUYLHZV�DQG�DFWRUV��7KH�DPRXQW�RI�VHFRQGDU\�GDWD�ZDV�VXEVWDQWLDO� DQG�
DQDO\VLV�DERXW�RWKHU�SOD\HUV�DQG�LQLWLDWLYHV�FDQ�LPSURYH�WKH�FRPSUHKHQVLRQ�RI�WKH�575��7KH�
DFFHVV�WR�WKH�NH\�SHRSOH�LV�D�FKDOOHQJH��DV�PDSSLQJ�WKH�UHODWLRQVKLS�DPRQJ�WKH�LQGLYLGXDOV DQG�
RUJDQL]DWLRQV��

$ERXW�IXWXUH�VWXGLHV��WKH�IDFLOLWDWLRQ�RI�$0,(0¶V H[HFXWLRQ�XVLQJ�HOHFWURQLF�IRUPV�RQ�
WKH�LQWHUQHW��OLNH�6XUYH\�0RQNH\�RU�*RRJOH�IRUPV��FDQ�PDNH�WKH�GDWD�FROOHFWLRQ�PRUH�IHDVLEOH�
DQG�IDVWHU��$�VHULHV�RI�VWXGLHV�FRPSDULQJ�RWKHU�,(V�LV�XQGRXEWHGO\�D�GHVLUDEOH PLG�WHUP�WDUJHW��
DV�ZHOO�DV�WKH�UH�DVVHVVPHQW�RI�WKHVH�SDUNV�LQ�D����\HDU�KRUL]RQ�

$FNQRZOHGJPHQWV�DQG IXQGLQJ VRXUFHV

:H�WKDQN�&$3(6 )RXQGDWLRQ��IRU�IXQGLQJ���57)1&��LQ�WKH�SHUVRQ�RI�%RE�*HRODV�DQG�
0DVRQ� $LOVWRFN�� DQG� 1&68�� LQ� WKH� SHUVRQ� RI� SURIHVVRU� 'HQLV� *UD\�� IRU� LQIRUPDWLRQ� DQG��
GRFXPHQW�DFFHVV� DQG�DOO�VXSSRUW�JLYHQ�WR�WKLV�VWXG\�

5HIHUHQFHV

$JRVWLQL�� /��� 	� &DYLJJLROL�� )�� �������� ³5	'� FROODERUDWLRQ� LQ� WKH� DXWRPRWLYH� LQQRYDWLRQ�
HQYLURQPHQW´� 0DQDJHPHQW� 'HFLVLRQ�� ����������������� 'RL���������0'���������
������

$PDUDO��0����������³0DQDJHPHQW�DQG�DVVHVVPHQW�RI�LQQRYDWLRQ�HQYLURQPHQWV´� 7ULSOH�+HOL[��
�������
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�ǀĂůŝĂĚŽ�ƉĞůŽ�ƐŝƐƚĞŵĂ��ŽƵďůĞ��ůŝŶĚ�ZĞǀŝĞǁ
�ĚŝƚŽƌ͗�DĂƌĐĞůŽ�'͘��ŵĂƌĂů

Z�^/͕�sŽůƚĂ�ZĞĚŽŶĚĂͬZ:͕�ǀ͘�ϲ͕�Ŷ͘�Ϯ͕�ƉƉ͘ ϵϬͲϭϭϭ͕�ŵĂŝͬ͘ĂŐŽ͘�ϮϬϮϬ ŚƚƚƉ͗ͬͬǁǁǁ͘ƌĂƐŝ͘ǀƌ͘ƵĨĨ͘ďƌ

$13527(&� ��������(VWXGR��$QiOLVH� H�3URSRVLo}HV� VREUH� DV� ,QFXEDGRUDV� GH�(PSUHVDV� QR�
%UDVLO�± UHODWyULR�WpFQLFR��$13527(&�0&7,��%UDVtOLD�

%UDGOH\��6���+D\WHU��&���	 /LQN��$����������³0RGHOV�DQG�0HWKRGV�RI�8QLYHUVLW\�7HFKQRORJ\�
7UDQVIHU´��'HSDUWPHQW�RI�(FRQRPLFV�:RUNLQJ�3DSHU�6HULHV ������� WKH�8QLYHUVLW\ RI�
1RUWK�&DUROLQD�DW�*UHHQVERUR�

%HFDWWLQL��*�� �������� ³)URP�0DUVKDOO¶V WR� WKH� ,WDOLDQ� ³,QGXVWULDO�'LVWULFWV´� D�%ULHI� &ULWLFDO�
5HFRQVWUXFWLRQ´� ,Q�� &XU]LR��$�� DQG� )RUWLV��0���&RPSOH[LW\� DQG� ,QGXVWULDO� &OXVWHUV�
6SULQJHU��SS ��������'RL��������������������������B�

%XVK��9����������6FLHQFH�� WKH�(QGOHVV�)URQWLHU��D�5HSRUW� WR� WKH�3UHVLGHQW� :DVKLQJWRQ��86�
*RYHUQPHQW 3ULQWLQJ�2IILFH�

.DW]�� %��� 	� :DJQHU�� -�� �������� 7KH� 5LVH� RI� ,QQRYDWLRQ� 'LVWULFWV�� $� 1HZ� *HRJUDSK\� RI�
,QQRYDWLRQ�LQ�$PHULFD��%URRNLQJV ,QVWLWXWH�

&DEUDO�� 5��� 	� 'DKDE�� 6�� �������� ³5HILQLQJ� WKH� &DEUDO�'DKDE� 6FLHQFH� 3DUN� 0DQDJHPHQW�
3DUDGLJP´� ,QWHUQDWLRQDO�-RXUQDO�RI�7HFKQRORJ\�0DQDJHPHQW����������������

&DUD\DQQLV��(���%DUWK��7���	�&DPSEHOO��'����������³µ0RGH��¶�DQG�µ4XDGUXSOH�+HOL[¶��7RZDUG�
D� ��VW�FHQWXU\� IUDFWDO� LQQRYDWLRQ� HFRV\VWHP´�� ,QWHUQDWLRQDO� -RXUQDO� RI� 7HFKQRORJ\�
0DQDJHPHQW������������������

&DUD\DQQLV��(���%DUWK��7���	�&DPSEHOO��'�� ��������³7KH�4XLQWXSOH�+HOL[� LQQRYDWLRQ�PRGHO��
*OREDO�ZDUPLQJ�DV�D�FKDOOHQJH�DQG�GULYHU�IRU�LQQRYDWLRQ´��-RXUQDO�RI�,QQRYDWLRQ�DQG�
(QWUHSUHQHXUVKLS�������'RL�����������������������

&DUD\DQQLV��(���&DPSEHOO��'���	�5HKPDQ��6����������³0RGH���NQRZOHGJH�SURGXFWLRQ��V\VWHPV�
DQG� V\VWHPV� WKHRU\�� FOXVWHUV� DQG� QHWZRUNV´�� -RXUQDO� RI� ,QQRYDWLRQ� DQG�
(QWUHSUHQHXUVKLS� ������'2,���������V�����������������

&DUD\DQQLV�� (��� 	� &DPSEHOO�� '�� �������� ³'HYHORSHG� GHPRFUDFLHV� YHUVXV� HPHUJLQJ�
DXWRFUDFLHV��DUWV��GHPRFUDF\��DQG�LQQRYDWLRQ�LQ�4XDGUXSOH�+HOL[�LQQRYDWLRQ�V\VWHPV´��
-RXUQDO�RI�,QQRYDWLRQ�DQG�(QWUHSUHQHXUVKLS��������

&DUD\DQQLV��(���	�&DPSEHOO��'����������³7ULSOH�+HOL[��4XDGUXSOH�+HOL[�DQG�4XLQWXSOH�+HOL[�
DQG� KRZ� GR� NQRZOHGJH�� LQQRYDWLRQ� DQG� WKH� HQYLURQPHQW� UHODWH� WR� HDFK� RWKHU"´��
,QWHUQDWLRQDO�-RXUQDO�RI�6RFLDO�(FRORJ\�DQG�6XVWDLQDEOH�'HYHORSPHQW��������������

&KHVEURXJK��+����������2SHQ�,QQRYDWLRQ��+DUYDUG�%XVLQHVV�6FKRRO�3UHVV�

&ROODULQR�� 5��� 	� 7RUNRPLDQ�� $�� �������� ³3DSHO� GRV� 3DUTXHV� 7HFQROyJLFRV� QR� (VWtPXOR� j�
&ULDomR� GH� 6SLQ�2IIV� $FDGrPLFDV´� 3HUVSHFWLYDV� HP� *HVWmR� 	� &RQKHFLPHQWR��
��������������-XO��GH]��,661���������;�
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�ǀĂůŝĂĚŽ�ƉĞůŽ�ƐŝƐƚĞŵĂ��ŽƵďůĞ��ůŝŶĚ�ZĞǀŝĞǁ
�ĚŝƚŽƌ͗�DĂƌĐĞůŽ�'͘��ŵĂƌĂů

Z�^/͕�sŽůƚĂ�ZĞĚŽŶĚĂͬZ:͕�ǀ͘�ϲ͕�Ŷ͘�Ϯ͕�ƉƉ͘ ϵϬͲϭϭϭ͕�ŵĂŝͬ͘ĂŐŽ͘�ϮϬϮϬ ŚƚƚƉ͗ͬͬǁǁǁ͘ƌĂƐŝ͘ǀƌ͘ƵĨĨ͘ďƌ

&RUUHLD��$��0���	�*RPHV��0�� /�� �������� ³+DELWDW� ,QQRYDWLRQ� 3DTWFSE�� ,GHQWLI\LQJ�$FWLRQV�
)RU� 6XFFHVV´� 5HYLVWD� *HVWmR� H� 6RFLHGDGH� &(3($'�8)0*�� ������ 0DLR�$JRVWR��
'RL����������JHV�Y�L������

(W]NRZLW]��+����������³6LOLFRQ�9DOOH\�DW�ULVN"�6XVWDLQDELOLW\�RI�D�JOREDO� LQQRYDWLRQ�LFRQ��$Q�
,QWURGXFWLRQ� WR� WKH� 6SHFLDO� ,VVXH´�� 6RFLDO� 6FLHQFH� ,QIRUPDWLRQ�� ���������������
'RL��������������������������

(W]NRZLW]��+����������7KH�7ULSOH�+HOL[��XQLYHUVLW\�LQGXVWU\�JRYHUQPHQW�LQQRYDWLRQ�LQ�DFWLRQ��
5RXWOHGJH� 1HZ�<RUN��

(W]NRZLW]��+����������0,7�DQG�WKH�5LVH�RI�(QWUHSUHQHXULDO�6FLHQFH��/RQGRQ��5RXWOHGJH�

(W]NRZLW]�� +��� 	 /H\GHVGRUII�� /�� �������� ³7KH� G\QDPLFV� RI� LQQRYDWLRQ�� IURP� 1DWLRQDO�
6\VWHPV� DQG� ³0RGH� �´� WR� D� 7ULSOH� +HOL[� RI� XQLYHUVLW\±LQGXVWU\±JRYHUQPHQW�
UHODWLRQV´��5HVHDUFK�3ROLF\�����������������'2,���������6��������������������

)DULD��$��)���	�.HNDV��'����������³$�UHVHDUFK�SDUN�DV�DQ�HQJLQH�IRU�WKH�7ULSOH�+HOL[�0RGHO�RI�
LQGXVWU\�� JRYHUQPHQW�� DQG� DFDGHPLF� LQWHUDFWLRQV�� &HQWHQQLDO� &DPSXV¶� 6SULQJERDUG�
,QQRYDWLRQ� +XE� FDVH� VWXG\´�� 3URFHHGLQJV RI� ����� 8QLYHUVLW\�,QGXVWU\� ,QQRYDWLRQ�
1HWZRUN�&RQIHUHQFH��8,,,1��$PVWHUGDP�

)LJOLROL�� $��� 	� 3RUWR�� *�� �������� ³)LQDQFLDPHQWR� GH� 3DUTXHV WHFQROyJLFRV�� 8P (VWXGR
&RPSDUDWLYR GH�&DVRV %UDVLOHLURV��3RUWXJXHVHV H�(VSDQKyLV´� 5�$GP������������������
'2,���������UDXVS�����

)UHHPDQ�� &�� �������� ³7KH� ³1DWLRQDO� 6\VWHP� RI� ,QQRYDWLRQ´� LQ� +LVWRULFDO� 3HUVSHFWLYH´��
&DPEULGJH�-RXUQDO�RI�(FRQRPLFV����������

*LEERQV�� 0��� /LPRQJHV�� &��� 1RZRWQ\� +��� 6FKDUW]PDQ�� 6��� 	� 7URZ��0�� �������� 7KH� 1HZ�
3URGXFWLRQ�RI�.QRZOHGJH��6DJH�

,NHQDPL�� 5��� *DUQLFD�� /��� 	� 5LQJHU�� 1�� �������� ³,QQRYDWLRQ� (FRV\VWHPV�� $Q� $QDO\WLFDO�
$SSURDFK�RI�WKH�%XVLQHVV�3HUVSHFWLYH�)RU�7KH�)RUPXODWLRQ�RI�,QWHUDFWLRQ�6WUDWHJLHV´�
5$&()�����������������'2,����������UDFHI�Y�L������

+HQWRQ��'���	�+HOG��.����������³7KH�G\QDPLFV�RI�6LOLFRQ�9DOOH\��&UHDWLYH�GHVWUXFWLRQ�DQG�WKH�
HYROXWLRQ� RI� WKH� LQQRYDWLRQ� KDELWDW´�� 6RFLDO� 6FLHQFH� ,QIRUPDWLRQ�� ��������������
'RL�������������������������

+HUQiQGH]��0����������³$PELHQWHV�LQQRYDGRUHV�HQ�0p[LFR��HO�FDVR�GHO�&RUUHGRU�,QGXVWULDO�(O�
%DMtR´�� 5HYLVWD� GH� *HRJUDItD� 1RUWH� *UDQGH�� ������������ 'RL���������6�����
������������������

-DFRVNL��&���)RQWDQHOD��&���3LUHV��'���&DUOHVVR��/���	�+RVV��5����������³5HJLRQDO�GHYHORSPHQW�
VWUDWHJ\� � WKH� FDVH� RI� WKH� ³6FLHQWLILF� DQG� 7HFKQRORJLFDO� 3DUN� &KDSHFy´�� 5(%5$(��
��������������6HSW�'HF���'RL���������UHEUDH��������$2���
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�ǀĂůŝĂĚŽ�ƉĞůŽ�ƐŝƐƚĞŵĂ��ŽƵďůĞ��ůŝŶĚ�ZĞǀŝĞǁ
�ĚŝƚŽƌ͗�DĂƌĐĞůŽ�'͘��ŵĂƌĂů

Z�^/͕�sŽůƚĂ�ZĞĚŽŶĚĂͬZ:͕�ǀ͘�ϲ͕�Ŷ͘�Ϯ͕�ƉƉ͘ ϵϬͲϭϭϭ͕�ŵĂŝͬ͘ĂŐŽ͘�ϮϬϮϬ ŚƚƚƉ͗ͬͬǁǁǁ͘ƌĂƐŝ͘ǀƌ͘ƵĨĨ͘ďƌ

/DVWUHV�� +�� 0��� 	� &DVVLRODWR�� -�� (�� �������� ³,QQRYDWLRQ� V\VWHPV� DQG� ORFDO� SURGXFWLYH�
DUUDQJHPHQWV��QHZ�VWUDWHJLHV�WR�SURPRWH�WKH�JHQHUDWLRQ��DFTXLVLWLRQ��DQG�GLIIXVLRQ�RI�
NQRZOHGJH´�� ,QQRYDWLRQ� 0DQDJHPHQW�� 3ROLF\� 	 3UDFWLFH�� ����������������
'RL���������LPSS���������������

/HH�� &�� �������� 7KH� 6LOLFRQ� 9DOOH\� (GJH�� $� +DELWDW� IRU� ,QQRYDWLRQ� DQG� (QWUHSUHQHXUVKLS��
6WDQIRUG�8QLYHUVLW\�3UHVV��,6%1���������������

/HXQJD�� &�� .��� 	� :XE�� &�� 7�� �������� ³,QQRYDWLRQ� (QYLURQPHQW�� 5	'� /LQNDJHV� DQG�
7HFKQRORJ\� 'HYHORSPHQW� LQ� +RQJ� .RQJ´�� 5HJLRQDO� 6WXGLHV�� ��������������
'2,�����������������������������

/H\GHVGRUII�� /�� �������� ³7ULSOH� +HOL[� RI� 8QLYHUVLW\�,QGXVWU\�*RYHUQPHQW� 5HODWLRQV´� LQ�
(OLDV� *�� &DUD\DQQLV� �(G���� (QF\FORSHGLD� RI� &UHDWLYLW\�� ,QQRYDWLRQ�� DQG�
(QWUHSUHQHXUVKLS��1HZ�<RUN��6SULQJHU������������

/H\GHVGRUII�� /�� �������� ³&RQILJXUDWLRQDO� ,QIRUPDWLRQ� DV�3RWHQWLDOO\�1HJDWLYH�(QWURS\��7KH�
7ULSOH�+HOL[�0RGHO´��(QWURS\���������������

/RQJKL�� &�� �������� ³1HWZRUNV�� &ROOHFWLYH� /HDUQLQJ� DQG� 7HFKQRORJ\� 'HYHORSPHQW� LQ�
,QQRYDWLYH� +LJK� 7HFKQRORJ\� 5HJLRQV�� 7KH� &DVH� RI� 6RSKLD�$QWLSROLV´� 5HJLRQDO�
6WXGLHV����������������

/LQN��$�� ��������$�*HQHURVLW\� RI� 6SLULW�� 7KH�(DUO\�+LVWRU\� RI WKH�5HVHDUFK�7ULDQJOH�3DUN��
5HVHDUFK�7ULDQJOH�)RXQGDWLRQ�

/LQN��$�� ��������)URP�6HHG� WR�+DUYHVW�� 7KH�*URZWK� RI� WKH�5HVHDUFK�7ULDQJOH�3DUN� 81&�
3UHVV�

/LQN�� $��� 	� 6FRWW�� -�� �������� ³7KH� JURZWK� RI� 5HVHDUFK� 7ULDQJOH� 3DUN´� 6PDOO� %XVLQHVV�
(FRQRPLFV�������������

/XELN�� 6��� *DUQVH\�� (��� 0LQVKDOO�� 7�� DQG� 3ODWWV�� .� �������� ³9DOXH� FUHDWLRQ� IURP� WKH�
LQQRYDWLRQ� HQYLURQPHQW�� SDUWQHUVKLS� VWUDWHJLHV� LQ� XQLYHUVLW\� VSLQ�RXWV´� 5	'�
0DQDJHPHQW�����������������'2,���������UDGP������

/XJHU��0���	�*ROGVWHLQ��+����������7HFKQRORJ\�LQ�WKH�*DUGHQ��5HVHDUFK�3DUNV�DQG�5HJLRQDO�
(FRQRPLF�'HYHORSPHQW� &KDSHO�+LOO�

0DUWLQH]�&DxDV�� 5��� 	� 5Xt]�3DORPLQR�� 3�� �������� ³��� <HDUV� RI� 6FLHQFH� 3DUNV� LQ� 6SDLQ��
7RZDUGV� D�1HZ�0RGHO� RI�'HYHORSPHQW´��5HYLHZ� RI� %XVLQHVV� ,QIRUPDWLRQ� 6\VWHPV��
������

0HOOR��-��0���	 5RFKD��)����������³1HWZRUNLQJ�IRU�UHJLRQDO�LQQRYDWLRQ�DQG�HFRQRPLF�JURZWK��
WKH�%UD]LOLDQ�3HWUySROLV� WHFKQRSROH´��,QWHUQDWLRQDO�-RXUQDO�7HFKQRORJ\�0DQDJHPHQW��
��������������
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0HV]DURV��3����������³7KH�+LVWRU\�RI�1RUWK�&DUROLQD�6WDWH�8QLYHUVLW\¶V�&HQWHQQLDO &DPSXV´�
&HQWHQQLDO�&DPSXV�'RFXPHQWDWLRQ�3URMHFW��1&68�/LEUDULHV�

0LQHLUR��$�� 6LOYD��3���2WWRERQL��&���	�3DVLQ��/��������� ³(OHPHQWV�)RU�6WUHQJWKHQLQJ�/RFDO�
,QQRYDWLRQ� 1HWZRUN�� $� &DVH� 6WXG\� RI� ,WDMXEi¶V� ,QQRYDWLRQ� $QG� (QWUHSUHQHXUVKLS�
6\VWHP´� 5$&()��������������'2,����������UDFHI�Y�L������

1&68� �������� 5HVXOWV�� ;9�� �� :LQWHU� ����������� 2IILFH� RI� 5HVHDUFK�� ,QQRYDWLRQ� DQG�
(FRQRPLF�'HYHORSPHQW��1&68�

1&68� ��������7KH�3DWKZD\� WR� WKH�)XWXUH��1RUWK�&DUROLQD� 6WDWH�8QLYHUVLW\� 6WUDWHJLF�3ODQ�
�����������5HWULHYHG� IURP�KWWS���LQIR�QFVX�HGX�VWUDWHJLF�SODQQLQJ�RYHUYLHZ�SDWKZD\�
WR�WKH�IXWXUH�

1LNLQD��$���	�3LTXp�� -�� �HG��� ��������$UHDV� RI� ,QQRYDWLRQ LQ� D�*OREDO�:RUOG��&RQFHSW� DQG�
3UDFWLFH��,QWHUQDWLRQDO�$VVRFLDWLRQ�RI�6FLHQFH�3DUNV�DQG�$UHDV�RI�,QQRYDWLRQ�

3RUWHU�� 0�� (�� �������� 7KH� &RPSHWLWLYH� $GYDQWDJH� RI� 1DWLRQV� )UHH� 3UHVV�� ,6%1�����
�����������

5RKH�� :�� �������� 7KH� 5HVHDUFK� 7ULDQJOH�� )URP� 7REDFFR� 5RDG� WR� *OREDO�
3URPLQHQFH�8QLYHUVLW\ RI�3HQQV\OYDQLD�3UHVV�

5HVHDUFK�7ULDQJOH�5HJLRQ�3DUWQHUVKLS� �������� �����6WDWH� RI� WKH�5HVHDUFK�7ULDQJOH�5HJLRQ��
5HSRUW� UHWULHYHG� DW� KWWS���ZZZ�UHVHDUFKWULDQJOH�RUJ�QHZV�HYHQWV������VWDWH�RI�WKH�
UHJLRQ�HYHQW�

57)1&� �������� 3DUN� &HQWHU� *XLGLQJ� 3ULQFLSOHV�� 5HVHDUFK� 7ULDQJOH� )RXQGDWLRQ� RI� 1RUWK�
&DUROLQD��6HSWHPEHU�

57)1&���������7KH�5HVHDUFK�7ULDQJOH�3DUN�� 0DVWHU�3ODQ��5HVHDUFK�7ULDQJOH�)RXQGDWLRQ�RI�
1RUWK�&DUROLQD� 1RYHPEHU�

6D[HQLDQ�� $�� �������� 5HJLRQDO� $GYDQWDJH�� &XOWXUH� DQG� &RPSHWLWLRQ� LQ� 6LOLFRQ� 9DOOH\� DQG�
5RXWH������+DUYDUG�8QLYHUVLW\�3UHVV�

6FKPLGW��6���	�%DOHVWULQ��$����������³%UD]LOLDQ�,QFXEDWRUV�DQG�6FLHQFH�3DUNV¶�5HVRXUFHV�DQG�
5	'� &ROODERUDWLRQ´�� -�� 7HFKQRO�� 0DQDJ�� ,QQRY��� ������� '2,���������6�����
�����������������

6YRERGRYD��+���	�&RXSHN��'�� �������� ³(YDOXDWLRQ� RI� ,QQRYDWLRQ�(QYLURQPHQW� E\�9LHZ�RI�
+LJK�7HFK�(QWUHSULVHV��$�&DVH�6WXG\�RI�6RXWK�0RUDYLDQ�5HJLRQ´� ,Q��.OLPRYD��9���
=LWHN��9���HG�����WK�,QWHUQDWLRQDO�&ROORTXLXP�RQ�5HJLRQDO�6FLHQFHV�����������9DOWLFH��
&]HFK�5HSXEOLF��'2,���������&=�081,�3�����������������
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�ǀĂůŝĂĚŽ�ƉĞůŽ�ƐŝƐƚĞŵĂ��ŽƵďůĞ��ůŝŶĚ�ZĞǀŝĞǁ
�ĚŝƚŽƌ͗�DĂƌĐĞůŽ�'͘��ŵĂƌĂů
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7RUQDW]N\��/���	�5LGHRXW��+����������,QQRYDWLRQ�8�����± 5HLQYHQWLQJ�WKH�8QLYHUVLW\�5ROHV�LQ�D�
.QRZOHGJH�(FRQRP\��1&68�

9DULVD��0���	�/LWWXQHQD��+�� �������� ³60(V� DQG� 7KHLU� 3HULSKHUDO� ,QQRYDWLRQ� (QYLURQPHQW��
5HIOHFWLRQV� IURP� D� )LQQLVK� &DVH´� (XURSHDQ� 3ODQQLQJ� 6WXGLHV�� ��������������
'2,�����������������������������

9HGRYHOOR�� &�� �������� ³6FLHQFH� SDUNV� DQG� XQLYHUVLW\�LQGXVWU\� LQWHUDFWLRQ�� JHRJUDSKLFDO�
SUR[LPLW\� EHWZHHQ� WKH� DJHQWV� DV� D� GULYLQJ� IRUFH´�� 7HFKQRYDWLRQ�� ���������������
'RL���������6��������������������

:DQJD��6�� )DQD��-���=KDRD��'���	�:DQJD��6����������³5HJLRQDO� LQQRYDWLRQ�HQYLURQPHQW�DQG�
LQQRYDWLRQ� HIILFLHQF\�� WKH� &KLQHVH� FDVH´� 7HFKQRORJ\� $QDO\VLV� 	� 6WUDWHJLF�
0DQDJHPHQW�����������������'2,������������������������������


