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3URFHHGLQJV RI WKH ���� $PHULFDQ 6RFLHW\ IRU (QJLQHHULQJ (GXFDWLRQ $QQXDO &RQIHUHQFH 	 ([SRVLWLRQ

&RS\ULJKW � ����� $PHULFDQ 6RFLHW\ IRU (QJLQHHULQJ (GXFDWLRQ

)UHH�6RIWZDUH�LQ�(QJLQHHULQJ�(GXFDWLRQ

$QGUHZ�6WHULDQ

*UDQG�9DOOH\�6WDWH�8QLYHUVLW\

$EVWUDFW

6RIWZDUH�WKDW�VXSSRUWV�HQJLQHHULQJ�GHVLJQ�DQG�GHYHORSPHQW�LV�DQ�LPSRUWDQW�SDUW�RI�HQJLQHHULQJ�

HGXFDWLRQ�DV�D�PHGLXP�IRU�WHDFKLQJ�IXQGDPHQWDO�FRQFHSWV��,Q�VHYHUDO�ILHOGV��DQ�LQFUHDVLQJ�DPRXQW�

RI�HQJLQHHULQJ�SUDFWLFH�LV�EHFRPLQJ�VRIWZDUH�EDVHG��IRU�H[DPSOH�GLJLWDO�V\VWHP�GHVLJQ�XVLQJ�

9+'/�RU�PHFKDQLFDO�GHVLJQ�XVLQJ�ILQLWH�HOHPHQW�PRGHOOLQJ��7KH�FRVW�RI�LQFRUSRUDWLQJ�WKLV�VRIW�

ZDUH�LQWR�HQJLQHHULQJ�LQVWUXFWLRQ�PD\�EH�SURKLELWLYH��6RIWZDUH�FRPSDQLHV�DUH�WXUQLQJ�WR�VXEVFULS�

WLRQ�PRGHOV�WR�HQVXUH�\HDUO\�UHYHQXH��DQG�RSHUDWLQJ�V\VWHP�GHSHQGHQFLHV�FDQ�FUHDWH�D�F\FOH�RI�

IRUFHG�XSJUDGHV�WKDW�IXUWKHU�LQFUHDVH�FRVW��$OVR��VWXGHQWV�DUH�IUHTXHQWO\�EXUGHQHG�E\�WKH�VRIWZDUH�

VLQFH�OLFHQVLQJ�DQG�FRVW�UHVWULFWLRQV�PD\�IRUFH�WKHP�WR�XVH�VRIWZDUH�LQ�SUHVFULEHG�ORFDWLRQV�RQ�

FDPSXV�UDWKHU�WKDQ�REWDLQLQJ�SHUVRQDO�FRSLHV�RI�WKH�VRIWZDUH�DQG�XVLQJ�LW�DW�KRPH��7KH�LQFUHDVLQJ�

SRSXODULW\�DQG�PDWXULW\�RI�IUHH�VRIWZDUH�FDQ�RIWHQ�EH�D�VWURQJ�DOWHUQDWLYH�WR�WKLV�VLWXDWLRQ��,Q�WKLV�

SDSHU�ZH�FRQVLGHU�WKH�EHQHILWV�DQG�GUDZEDFNV�RI�IUHH�VRIWZDUH�IRU�HQJLQHHULQJ�HGXFDWLRQ��,VVXHV�

VXFK�DV�VXSSRUW��UHOLDELOLW\��FRQWURO�DQG�FXVWRPL]DWLRQ��SRUWDELOLW\��DQG�VRIWZDUH�TXDOLW\�DUH�GLV�

FXVVHG��:H�DOVR�SURYLGH�VRPH�VSHFLILF�H[DPSOHV�RI�IUHH�VRIWZDUH�IRU�XVH�LQ�HQJLQHHULQJ�HGXFDWLRQ�

���,QWURGXFWLRQ

$V�PRUH�DQG�PRUH�VRIWZDUH�LV�XVHG�IRU�HQJLQHHULQJ�LQVWUXFWLRQ��ZH�DUH�EHFRPLQJO\�LQFUHDVLQJO\�

DSSUHKHQVLYH�DERXW�WKLV�VRIWZDUH©V�FRVWV�DQG�FRQVWUDLQWV�RQ�WKH�VWXGHQWV��)RU�H[DPSOH��FRQVLGHU�

WKH�SRSXODU�VFLHQWLILF�FRPSXWDWLRQ�VRIWZDUH��0$7/$%��7KLV�LV�YHU\�XVHIXO�VRIWZDUH�WKDW�VXSSRUWV�

D�ZLGH�YDULHW\�RI�FRXUVHV�DFURVV�PDQ\�GLVFLSOLQHV�RI�HQJLQHHULQJ��DQG�PDQ\�LQVWLWXWLRQV�KDYH�SXU�

FKDVHG�WKLV�SURJUDP�HLWKHU�IRU�XVH�LQ�D�ODE�RU�DV�D�VLWH�OLFHQVH��$Q\RQH�ZKR�KDV�GRQH�VR�LV�DZDUH�RI�

WKH�DVVRFLDWHG�KLJK�FRVW��,Q�DGGLWLRQ��LI�WKH�VRIWZDUH�LV�OLFHQVHG�IRU�D�VSHFLILF�QXPEHU�RI�VHDWV��VWX�

GHQWV�PXVW�ZRUN�DW�D�VSHFLILF�ORFDWLRQ�RQ�FDPSXV��(YHQ�LI�WKH�VRIWZDUH�LV�VLWH�OLFHQVHG�WR�WKH�HQWLUH�

LQVWLWXWLRQ��LW�LV�YHU\�FXPEHUVRPH��LI�QRW�LPSRVVLEOH�IRU�VRPH�VWXGHQWV��WR�XVH�WKLV�VRIWZDUH�RII�

FDPSXV��6WXGHQWV�PD\�SXUFKDVH�D�OLPLWHG�YHUVLRQ�RI�WKH�SURJUDP�IRU�SHUVRQDO�XVH��DW�WKHLU�RZQ�

H[SHQVH��EXW�WKH�OLPLWV�RI�WKH�SURJUDP�PD\�FRQIOLFW�ZLWK�WKH�QHHGV�RI�WKH�FRXUVH�

,I�0$7/$%�ZHUH�WKH�RQO\�SURJUDP�WKDW�LQFXUUHG�FRVWV�DQG�FRQVWUDLQWV��LW�ZRXOG�SHUKDSV�QRW�EH�D�

VHULRXV�SUREOHP��$V�PRUH�DQG�PRUH�VRIWZDUH�ZLWK�VLPLODU�FRVWV�DQG�FRQVWUDLQWV�EHFRPHV�D�SDUW�RI�

DQ�HQJLQHHU©V�HGXFDWLRQ��WKH�SUREOHPV�FRPSRXQG��)RU�QRQ�WUDGLWLRQDO�VWXGHQWV�HVSHFLDOO\��WKH�

IOH[LELOLW\�WKH\�QHHG�LQ�WKHLU�WLPH�DQG�ORFDWLRQ�VFKHGXOHV�LV�IUXVWUDWHG�E\�WKH�FRQVWUDLQWV�RI�

UHVWULFWHG�VRIWZDUH�

:H�SURSRVH�WKDW�HQJLQHHULQJ�GHSDUWPHQWV�FRQVLGHU�UHSODFLQJ�VRPH�RI�WKHLU�FRPPHUFLDO�HGXFD�

WLRQDO�VRIWZDUH�ZLWK�IUHH�DOWHUQDWLYHV��:KLOH�WKLV�ZLOO�FOHDUO\�UHGXFH�FRVWV��SHUKDSV�HYHQ�PRUH�

LPSRUWDQW�LV�WKDW�LW�UHGXFHV�FRQVWUDLQWV��6WXGHQWV�DUH�IUHH�WR�REWDLQ�DQG�XVH�WKH�IXOO�YHUVLRQ�RI�WKH�

VRIWZDUH�DW�DQ\�WLPH�DQG�LQ�DQ\�ORFDWLRQ��7KHUH�DUH�RWKHU�EHQHILWV�RI�IUHH�VRIWZDUH��GLVFXVVHG�

P
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3URFHHGLQJV RI WKH ���� $PHULFDQ 6RFLHW\ IRU (QJLQHHULQJ (GXFDWLRQ $QQXDO &RQIHUHQFH 	 ([SRVLWLRQ

&RS\ULJKW � ����� $PHULFDQ 6RFLHW\ IRU (QJLQHHULQJ (GXFDWLRQ

EHORZ��EXW�ZH�SURSRVH�WKDW�WKH�DERYH�WZR�LVVXHV��QR�FRVW�DQG�IUHHGRP�WR�ZRUN�DQ\ZKHUH��DUH�WKH�

PRVW�VLJQLILFDQW�

7KH�XQIRUWXQDWH�UHDOLW\��RI�FRXUVH��LV�WKDW�WKH�PDMRULW\�RI�HQJLQHHULQJ�VRIWZDUH�LV�QRW�IUHH��(YHQ�IRU�

DQ�DYDLODEOH�IUHH�VRIWZDUH�SDFNDJH��WKH�GLIIHUHQFHV�EHWZHHQ�LW�DQG�LWV�FRPPHUFLDO�FRXQWHUSDUW�LQ�

IXQFWLRQDOLW\�RU�HDVH�RI�XVH�FDQ�RIWHQ�EH�ODUJH�HQRXJK�WR�GLVSUDLVH�LW��)RU�VRPH�SURJUDPV��WKH�FRP�

PHUFLDO�RIIHULQJV�DUH�WKH�RQO\�YLDEOH�DOWHUQDWLYHV�

���)UHH�VRIWZDUH�OLFHQVHV

7KH�WHUP�¦IUHH�VRIWZDUH§�DFWXDOO\�UHIHUV�WR�D�YDULHW\�RI�GLIIHUHQW�OLFHQVLQJ�VFKHPHV��7KH\�VKDUH�LQ�

FRPPRQ�WKH�IDFW�WKDW�WKH�VRIWZDUH�FRVWV�QRWKLQJ��7KH�OLFHQVLQJ�VFKHPHV�GLIIHU�LQ�ZKHWKHU�RU�QRW�

VRXUFH�FRGH�LV�SURYLGHG��DQG�DORQJ�PRUH�VXEWOH�GLPHQVLRQV�UHJDUGLQJ�KRZ�WKH�VRXUFH�FRGH�PD\�EH�

WUHDWHG�

����)UHH�WR�XVH�VRIWZDUH

6RIWZDUH�WKDW�LV�VLPSO\�¦IUHH�WR�XVH§�GRHV�QRW�KDYH�VRXUFH�FRGH�DYDLODEOH��7KLV�W\SH�RI�VRIWZDUH�LV�

XVXDOO\�D�WULDO�RU�OLPLWHG�YHUVLRQ�RI�D�IXOO�IHDWXUHG�SURJUDP��VRPHWLPHV�RQO\�DYDLODEOH�LQ�WKLV�IRUP�

IRU�DFDGHPLF�XVH�

����2SHQ�6RXUFH�VRIWZDUH

6RIWZDUH�WKDW�LV�IRUPDOO\�FODVVLILHG�DV�¦2SHQ�6RXUFH§�PXVW�PHHW�YDULRXV�FULWHULD�WKDW�DOORZ�LW�WR�

FDUU\�WKLV�GLVWLQFWLRQ���)LUVW�DQG�IRUHPRVW��WKH�VRXUFH�FRGH�WR�WKH�VRIWZDUH�PXVW�EH�DYDLODEOH��

$GGLWLRQDO�FRPSRQHQWV�RI�WKH�OLFHQVH�SURKLELW�GLVFULPLQDWLRQ�DJDLQVW�SHUVRQV��JURXSV��RU�VSHFLILF�

GRPDLQV�RI�DSSOLFDWLRQ��DQG�SURYLGH�WKH�ULJKW�WR�FUHDWH�GHULYDWLYH�ZRUNV�RU�WR�PRGLI\�WKH�VRIWZDUH�

����*3/�VRIWZDUH

7KH�ROGHVW�OLFHQVH�WR�GLVWLQJXLVK�IUHH�VRIWZDUH�LV�WKH�*18�3XEOLF�/LFHQVH��RU�*3/���6RIWZDUH�WKDW�

LV�GLVWULEXWHG�XQGHU�WKH�*3/�QRW�RQO\�DVVXUHV�WKDW�LWV�VRXUFH�FRGH�LV�DYDLODEOH��EXW�LW�DOVR�LQWUR�

GXFHV�UHVWULFWLRQV�WKDW�SUHYHQW�WKLV�DVVXUDQFH�IURP�EHLQJ�DEURJDWHG��7KH�*3/�LV�DQ�DFWXDO�OLFHQVH��

ZKHUHDV�WKH�2SHQ�6RXUFH�GHILQLWLRQ�LV�D�VWDQGDUG�WKDW�GHVFULEHV�WKH�PLQLPXP�UHTXLUHPHQWV�RI�DQ\�

VRIWZDUH�OLFHQVH�IRU�LWV�DVVRFLDWHG�VRIWZDUH�WR�EH�FRQVLGHUHG�2SHQ�6RXUFH�

����2WKHU�IUHH�OLFHQVHV

5HFHQWO\�D�SUROLIHUDWLRQ�RI�*3/�W\SH�OLFHQVHV�KDYH�EHHQ�LQWURGXFHG�WKDW�LQWURGXFH�YDULDWLRQV�LQ�

WKH�GHWDLOV�RI�KRZ�WKH�VRIWZDUH�PD\�EH�XVHG��GLVWULEXWHG��RU�PRGLILHG��)RU�H[DPSOH��WKH�03/�

�0R]LOOD�3XEOLF�/LFHQVH��ZKLFK�DURVH�IURP�WKH�UHFHQW�VRXUFH�FRGH�UHOHDVH�RI�WKH�1HWVFDSH�

EURZVHU��WKH�43/��4W�3XEOLF�/LFHQVH���WKH�,%0�3XEOLF�/LFHQVH��DQG�WKH�6XQ�,QWHUQHW�6WDQGDUGV�

6RXUFH�/LFHQVH��7KH�2SHQ�6RXUFH�ZHE�SDJH�SURYLGHV�D�OLVWLQJ�RI�D�ZLGH�YDULHW\�RI�OLFHQVHV�WKDW�

PHHW�WKH�2SHQ�6RXUFH�GHILQLWLRQ�� P
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3URFHHGLQJV RI WKH ���� $PHULFDQ 6RFLHW\ IRU (QJLQHHULQJ (GXFDWLRQ $QQXDO &RQIHUHQFH 	 ([SRVLWLRQ

&RS\ULJKW � ����� $PHULFDQ 6RFLHW\ IRU (QJLQHHULQJ (GXFDWLRQ

����3XEOLF�GRPDLQ�VRIWZDUH

6RIWZDUH�WKDW�LV�DYDLODEOH�ZLWKRXW�OLFHQVH�PD\�EH�SODFHG�LQ�WKH�SXEOLF�GRPDLQ�E\�LWV�DXWKRU�

�WKHUHE\�JLYLQJ�XS�FRS\ULJKW���7KHUH�DUH�QR�UHVWULFWLRQV�RU�FRQGLWLRQV�RQ�XVLQJ�WKLV�W\SH�RI�VRIW�

ZDUH��$XWKRUV�RI�VLJQLILFDQW�VRIWZDUH�SURJUDPV�JHQHUDOO\�GR�QRW�SODFH�WKHLU�VRIWZDUH�LQ�WKH�SXEOLF�

GRPDLQ�DV�LW�DOORZV�D�FRPPHUFLDO�FRPSDQ\�WR�VHOO�D�QRQ�IUHH�YHUVLRQ�RI�WKLV�VRIWZDUH�IRU�SURILW�

ZLWK�QR�FRPSHQVDWLRQ�RU�UHFRJQLWLRQ�WR�WKH�DXWKRU�

���&RPSDULVRQ�RI�IUHH�DQG�QRQ�IUHH�VRIWZDUH

$V�ZH�GLVFXVVHG�DERYH��WKH�WZR�PRVW�REYLRXV�EHQHILWV�RI�IUHH�VRIWZDUH�DUH�QR�FRVWV�DQG�QR�FRQ�

VWUDLQWV��7KHUH�DUH�D�YDULHW\�RI�RWKHU�LVVXHV�WKDW�PXVW�EH�FRQVLGHUHG��KRZHYHU��:H�SUHVHQW�WKHVH�

LVVXHV�EHORZ�

����&RQWURO�RYHU�IXQFWLRQDOLW\

:LWK�VRXUFH�FRGH�DYDLODEOH��VRIWZDUH�OHQGV�LWVHOI�WR�FXVWRPL]DWLRQ��H[WHQVLRQV�WR�IXQFWLRQDOLW\��DQG�

WKH�SRWHQWLDO�WR�ILQG�DQG�IL[�EXJV��&RPPHUFLDO�VRIWZDUH�ZLWKRXW�VRXUFH�FRGH�DIIRUGV�QRQH�RI�WKHVH�

EHQHILWV��7KLV��RI�FRXUVH��DVVXPHV�WKDW�VRPHRQH�IDPLOLDU�ZLWK�WKH�VRXUFH�FRGH�DQG�WKH�SURJUDP�

PLQJ�ODQJXDJH�LV�DYDLODEOH�IRU�HIIHFWLQJ�WKH�QHFHVVDU\�FKDQJHV�

����(DVH�RI�XVH�DQG�GRFXPHQWDWLRQ

&RPPHUFLDO�VRIWZDUH�DXWKRUV�RIWHQ�KDYH�VLJQLILFDQW�UHVRXUFHV�WR�GHYHORS�DQG�UHILQH�VRSKLVWLFDWHG�

XVHU�LQWHUIDFHV��)UHH�VRIWZDUH��DV�D�UXOH��IRFXVHV�RQ�IXQFWLRQDOLW\�DERYH�XVHU�LQWHUIDFH��8VLQJ�IUHH�

VRIWZDUH��WKHQ��PD\�UHTXLUH�D�JUHDWHU�HIIRUW�RQ�EHKDOI�RI�IDFXOW\�IRU�PDNLQJ�WKH�VRIWZDUH�DFFHVVLEOH�

DQG�HDV\�WR�XVH�

7KH�VDPH�SULQFLSOHV�DSSO\�WR�LQVWDOODWLRQ�DQG�GRFXPHQWDWLRQ��6LQJOH�FOLFN�LQVWDOODWLRQ�SURJUDPV��

FRPPRQ�IRU�FRPPHUFLDO�VRIWZDUH��DUH�WKH�H[FHSWLRQ�IRU�IUHH�VRIWZDUH��DQG�WKH�ODWWHU�RIWHQ�KDYH�

GHSHQGHQFLHV�WKDW�PXVW�ILUVW�EH�ORFDWHG�DQG�LQVWDOOHG��H�J���H[WHUQDO�OLEUDULHV��GULYHUV��HWF���6LPL�

ODUO\��WKH�GRFXPHQWDWLRQ�WKDW�DFFRPSDQLHV�IUHH�VRIWZDUH�LV�IUHTXHQWO\�WHUVH�DQG�ZULWWHQ�DV�D�UHIHU�

HQFH�UDWKHU�WKDQ�D�WXWRULDO��2QFH�DJDLQ��WKH�GHJUHH�RI�IDFXOW\�LQYROYHPHQW�LV�KLJKHU�LQ�RUGHU�WR�

RYHUFRPH�WKHVH�GHILFLHQFLHV�

7KHUH�DUH�H[FHSWLRQV�WR�WKH�DERYH��RI�FRXUVH��2Q�DYHUDJH��KRZHYHU��FRPPHUFLDO�VRIWZDUH�LV�HDVLHU�

WR�LQVWDOO��KDV�D�PRUH�SROLVKHG�XVHU�LQWHUIDFH��DQG�KDV�DPSOH�WXWRULDO�DQG�H[DPSOH�PDWHULDO�DYDLO�

DEOH�

����6XSSRUW

7KH�VXSSRUW�DYDLODEOH�IRU�IUHH�VRIWZDUH�LV�VXUSULVLQJO\�JRRG��EXW�LW�GRHV�QRW�WDNH�WKH�IRUP�RI�D�WROO�

IUHH�QXPEHU��)UHH�VRIWZDUH�LV�JHQHUDOO\�FUDIWHG�E\�DXWKRUV�WKDW�WDNH�D�SHUVRQDO�SULGH�LQ�WKHLU�ZRUN��

DQG�WKH\�DUH�XVXDOO\�TXLWH�LQWHUHVWHG�LQ�RIIHULQJ�VRIWZDUH�WKDW�LV�RI�YHU\�KLJK�TXDOLW\��2IWHQ��VHQG�

LQJ�H�PDLO�WR�WKH�DXWKRUV�RI�IUHH�VRIWZDUH�GHWDLOLQJ�D�QHZIRXQG�EXJ�RU�RWKHU�SURJUDP�SUREOHP�

HOLFLWV�D�TXLFN�UHVSRQVH��DQG�PD\�HYHQ�FRPH�ZLWK�D�IL[�DWWDFKHG��)UHH�VRIWZDUH�SURJUDPV�RIWHQ�
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3URFHHGLQJV RI WKH ���� $PHULFDQ 6RFLHW\ IRU (QJLQHHULQJ (GXFDWLRQ $QQXDO &RQIHUHQFH 	 ([SRVLWLRQ

&RS\ULJKW � ����� $PHULFDQ 6RFLHW\ IRU (QJLQHHULQJ (GXFDWLRQ

KDYH�86(1(7�QHZVJURXSV��PDLOLQJ�OLVWV��RU�ZHE�EDVHG�GLVFXVVLRQ�IRUXPV�HVWDEOLVKHG�ZKLFK�SUR�

YLGH�VXSSRUW�WKURXJK�RWKHU�XVHUV�RU�WKH�SURJUDP�DXWKRUV�WKHPVHOYHV��2QH�WR�RQH�VXSSRUW�IURP�WKH�

SURJUDP�DXWKRUV�EHFRPHV�OHVV�OLNHO\�DV�D�SURJUDP©V�XVHU�EDVH�JURZV�ODUJH��DQG�WKH�QXPEHU�RI�

¦QRLVH§�TXHVWLRQV�LQFUHDVHV��,Q�WKLV�FDVH��WKH�PDQ\�WR�PDQ\�IDFLOLWLHV��PDLOLQJ�OLVWV��QHZVJURXSV��

ZHE�IRUXPV��EHFRPH�WKH�PDLQ�VXSSRUW�PHFKDQLVPV�

,QFUHDVLQJO\�WKH�WUHQG�IRU�FRPPHUFLDO�VRIWZDUH�LV�WR�VHOO�VXSSRUW�DW�DGGLWLRQDO�FRVW��RIWHQ�ZLWK�VHY�

HUDO�OHYHOV�RI�VXSSRUW�PHWHULQJ�WKH�QXPEHU�RI�LQFLGHQWV�RU�WLPH�DOORWWHG�IRU�D�JLYHQ�SULFH��1HZV�

JURXSV�DQG�PDLOLQJ�OLVWV�PD\�H[LVW�IRU�WKH�VRIWZDUH��DV�WKH\�GR�IRU�IUHH�VRIWZDUH��$FWXDO�EXJ�IL[HV�

PD\�EH�D�ORQJ�WLPH�LQ�FRPLQJ��KRZHYHU��DV�LW�LV�DQ�XQIRUWXQDWH�WUXWK�WKDW�FXVWRPHUV�GR�QRW�ZDQW�WR�

SD\�IRU�EXJ�IL[HV��RQO\�QHZ�IHDWXUHV��7KH�LQIDPRXV�¦QH[W�YHUVLRQ§�RI�WKH�VRIWZDUH�LV�SURPLVHG�WR�

DGGUHVV�DOO�XVHUV©�FRPSODLQWV��EXW�DW�D�SULFH��DQG�ZLWK�PDQ\�QHZ�DQG�SRVVLEO\�XVHOHVV��RU�EXJ�ULG�

GHQ��IHDWXUHV�DGGHG�

)UHH�VRIWZDUH�SURJUDPV�WKDW�DUH�¦ODERUV�RI�ORYH§�DUH�PRUH�OLNHO\�WR�EH�DEDQGRQHG�WKDQ�FRPPHU�

FLDO�SURJUDPV��7KLV�FDQ�DOVR�KDSSHQ�WR�FRPPHUFLDO�SURJUDPV��0RUH�FRPPRQ��KRZHYHU��LV�WKDW�D�

SDUWLFXODU�YHUVLRQ�RI�D�FRPPHUFLDO�SURJUDP�LV�DEDQGRQHG�LQ�IDYRU�RI�D�QHZ��PDMRU�UHOHDVH�DQG�WKH�

VXSSRUW�IRU�WKH�ROGHU�YHUVLRQ�LV�WHUPLQDWHG��8VHUV�ZKR�KDYH�QR�QHHG�IRU�WKH�QHZ�YHUVLRQ�DUH�VWLOO�

IRUFHG�WR�SXUFKDVH�LW�LI�WKH\�ZDQW�FRQWLQXLQJ�VXSSRUW�RU�DGGLWLRQDO�FRSLHV�RI�WKH�VRIWZDUH��7KLV�

¦IRUFHG�XSJUDGH§�VFHQDULR�LV�PXFK�OHVV�OLNHO\�IRU�IUHH�VRIWZDUH�ZLWK�VRXUFH�FRGH�SURYLGHG��(YHQ�LI�

WKH�RULJLQDO�DXWKRU�DEDQGRQV�WKH�SURMHFW��WKH�VRXUFH�FRGH�PD\�IDOO�LQWR�WKH�KDQGV�RI�RWKHUV�ZKR�DUH�

ZLOOLQJ�WR�WDNH�XS�WKH�SURMHFW��$�QHZ�YHUVLRQ�RI�IUHH�VRIWZDUH�WKDW�LV�VRPHKRZ�XQGHVLUDEOH�GRHV�

QRW�IRUFH�DQ�XSJUDGH�VLQFH�WKH�VRXUFH�FRGH�LV�DYDLODEOH��IRU�VXSSRUW��DQG�DV�PDQ\�FRSLHV�FDQ�EH�

REWDLQHG�DV�QHFHVVDU\��VLQFH�LW�LV�IUHH�

����,QVWLWXWLRQDO�LQHUWLD

,W�PD\�EH�GLIILFXOW�WR�UHSODFH�FRPPHUFLDO�VRIWZDUH�ZLWK�IUHH�VRIWZDUH�ZKHQ�LW�LV�XVHG�LQ�VHYHUDO�

FRXUVHV�DQG�VHYHUDO�IDFXOW\�PHPEHUV�DUH�DIIHFWHG��7KLV�UHTXLUHV�HLWKHU�DQ�H[WUHPHO\�KLJK�GHJUHH�

RI�FRPSDWLELOLW\�EHWZHHQ�WKH�WZR�DOWHUQDWLYHV��YHU\�XQOLNHO\��HVSHFLDOO\�DV�QHZ�YHUVLRQV�DUH�

UHOHDVHG��RU�WKH�DJUHHPHQW�DPRQJ�DOO�IDFXOW\�WR�SURFHHG�GRZQ�WKH�IUHH�VRIWZDUH�SDWK�

����&RPSDWLELOLW\�ZLWK�H[LVWLQJ�VRIWZDUH

:KHQ�IUHH�VRIWZDUH�PXVW�H[FKDQJH�GDWD�ZLWK�FRPPHUFLDO�SURJUDPV��WKH�LVVXH�RI�GDWD�FRPSDWLELO�

LW\�DULVHV��)RU�H[DPSOH��WKH�IUHH�6WDU2IILFH�VXLWH�RI�RIILFH�SURJUDPV�LV�LQWHQGHG�WR�EH�FRPSDWLEOH�

ZLWK�0LFURVRIW�:RUG��EXW�WKH�OHYHO�RI�FRPSDWLELOLW\�LV�QRW�������,I�VRPH�DUH�XVLQJ�6WDU2IILFH�

ZKLOH�RWKHUV�DUH�XVLQJ�:RUG��WKHUH�ZLOO�FHUWDLQO\�FRPH�D�WLPH�ZKHQ�WKHVH�LQFRPSDWLELOLWLHV�ZLOO�

FDXVH�GLIILFXOW\��8QOHVV�DQ�HQWLUH��LVRODWHG�LQIUDVWUXFWXUH�RI�IUHH�VRIWZDUH�LV�LQ�SODFH��D�VLQJOH�IUHH�

VRIWZDUH�SURJUDP�LQ�WKH�PLGVW�RI�FRPPHUFLDO�SURJUDPV�LV�D�FRQFHUQ��ZKHQ�GDWD�PXVW�EH�

H[FKDQJHG��

����3RUWDELOLW\�WR�DOWHUQDWLYH�SODWIRUPV

)UHH�VRIWZDUH�LV�RIWHQ�DYDLODEOH�IRU�VHYHUDO�SODWIRUPV��KDUGZDUH�DQG�RSHUDWLQJ�V\VWHP�FRPELQD�

WLRQV���&RPPHUFLDO�YHQGRUV�PXVW�MXVWLI\�GHYHORSPHQW�FRVWV�IRU�SODWIRUPV�WKDW�DUH�QRW�SURILWDEOH��

P
age 6.507.4



3URFHHGLQJV RI WKH ���� $PHULFDQ 6RFLHW\ IRU (QJLQHHULQJ (GXFDWLRQ $QQXDO &RQIHUHQFH 	 ([SRVLWLRQ

&RS\ULJKW � ����� $PHULFDQ 6RFLHW\ IRU (QJLQHHULQJ (GXFDWLRQ

,I�D�SODWIRUP�LV�VHHQ�DV�QRW�SURILWDEOH��QR�YHUVLRQ�IRU�WKDW�SODWIRUP�LV�UHOHDVHG��:KHQ�VRXUFH�FRGH�

LV�DYDLODEOH��KRZHYHU��D�GHGLFDWHG�JURXS�RI�XVHUV�ZRUNLQJ�RQ�D�SDUWLFXODU�SODWIRUP�RIWHQ�DULVHV�DQG�

SURYLGHV�D�SRUW�RI�WKH�VRIWZDUH�WR�WKDW�SODWIRUP��)RU�WKLV�UHDVRQ��DQG�DOVR�SHUKDSV�EHFDXVH�WKH�XVHU�

LQWHUIDFH��RIWHQ�QHJOHFWHG�LQ�IUHH�VRIWZDUH��LV�D�ODUJH�SDUW�RI�WKH�SUREOHP�LQ�SRUWDELOLW\��IUHH�VRIW�

ZDUH�WHQGV�WR�EH�DYDLODEOH�RQ�PRUH�SODWIRUPV�WKDQ�FRPPHUFLDO�VRIWZDUH��2QFH�DJDLQ��WKH�FRQ�

VWUDLQWV�RQ�VWXGHQWV�DUH�OHVVHQHG�LI�WKH\�DUH�IUHH�WR�XVH�WKHLU�KDUGZDUH�DQG�RSHUDWLQJ�V\VWHP�

SODWIRUP�RI�FKRLFH�

����7UDLQLQJ�IRU�LQGXVWU\

6RPHWLPHV��D�FRPPHUFLDO�SDFNDJH�LV�FKRVHQ�VLQFH�LW�LV�WKH�SURJUDP�PRVW�H[SHFWHG�E\�LQGXVWU\�IRU�

ZKLFK�WKH�VWXGHQWV�DUH�EHLQJ�WUDLQHG��7KLV�LV�D�SRRU�UHDVRQ�IRU�FKRRVLQJ�D�SURJUDP��(QJLQHHULQJ�

VWXGHQWV�PXVW�UHFHLYH�DQ�HGXFDWLRQ��D�IRXQGDWLRQ�WKDW�ZLOO�ODVW�WKURXJKRXW�WKHLU�FDUHHU�DQG�WKLV�

FDQQRW�EH�GHSHQGHQW�XSRQ�WKH�RIIHULQJ�RI�D�SDUWLFXODU�YHQGRU��$�IUHH�VRIWZDUH�DOWHUQDWLYH�WKDW�FRQ�

YH\V�WKH�VDPH�FRQFHSWV�RU�IUDPHZRUN�LV�D�SHUIHFWO\�MXVWLILDEOH�SURJUDP��$Q�HPSOR\HU�ZKR�

GHPDQGV�WKDW�VWXGHQWV�EH�WUDLQHG�RQ�SURJUDP�;�HYHQ�WKURXJK�SURJUDP�<�WHDFKHV�WKH�VDPH�FRQ�

FHSWV�LQGLFDWHV�D�ODFN�RI�LQYHVWPHQW�LQ�HPSOR\HHV��6XUHO\�WKH�HPSOR\HU�ZRXOG�OHW�WKH�VWXGHQW�

LQYHVW�VRPH�WLPH�LQ�WUDQVIHUULQJ�WKH�FRQFHSWV�OHDUQHG�IURP�SURJUDP�<�WR�WKH�VSHFLILF�NH\VWURNHV�

DQG�PHQX�RSWLRQV�UHTXLUHG�LQ�SURJUDP�;�

���([DPSOHV

:H�EULHIO\�SUHVHQW�VHYHUDO�IUHH�VRIWZDUH�SURJUDPV�WKDW�DUH�YHU\�YLDEOH�DOWHUQDWLYHV�WR�FRPPHUFLDO�

SURJUDPV��$�GHWDLOHG�FRPSDULVRQ�EHWZHHQ�WKH�IUHH�YV��QRQ�IUHH�DOWHUQDWLYHV�LV�DW�EHVW�D�PRYLQJ�

WDUJHW��SOHDVH�FRQWDFW�WKH�DXWKRU�IRU�HPSLULFDO�REVHUYDWLRQV�

����6FLODE

5HWXUQLQJ�WR�WKH�H[DPSOH�RI�0$7/$%�VRIWZDUH�IURP�WKH�,QWURGXFWLRQ�VHFWLRQ��ZH�KDYH�FKRVHQ�

WKH�IUHH�SURJUDP�6FLODE��WR�VXSSRUW�RXU�VHQLRU�OHYHO�((�&(�FRXUVH�RQ�'LJLWDO�6LJQDO�3URFHVVLQJ��

7KLV�SURJUDP�LV�DYDLODEOH�XQGHU�D�*3/�VW\OH�OLFHQVH��6RXUFH�FRGH�LV�DYDLODEOH��LW�LV�SRUWDEOH�WR�

ERWK�:LQGRZV�DQG�81,;�W\SH�SODWIRUPV��DPSOH�GRFXPHQWDWLRQ�LV�DYDLODEOH��LQFOXGLQJ�D�WH[W�

ERRN���DQG�D�86(1(7�VXSSRUW�QHZV�JURXS�LV�DFWLYH��DQG�PRQLWRUHG�E\�WKH�SURJUDP�DXWKRUV���7KH�

6FLODE�SURJUDP�LV�QRW�D�GLUHFW�GURS�LQ�UHSODFHPHQW�IRU�0$7/$%��EXW�ERWK�SURJUDPV�DUH�EDVHG�RQ�

WKH�VDPH�PDWUL[�RULHQWHG�FRPSXWDWLRQDO�HQYLURQPHQW�

2I�WKH�WZR��0$7/$%�LV�FOHDUO\�PRUH�PDWXUH��GLYHUVH��DQG�ZHOO�UHSUHVHQWHG�LQ�LQGXVWU\��)RU�

LQGXVWULDO�DSSOLFDWLRQV��WKH�FKRLFH�RI�0$7/$%�YV��6FLODE�ZRXOG�UHTXLUH�D�IDLU�DPRXQW�RI�FRPSDU�

LVRQ��)RU�LQVWUXFWLRQDO�XVH��KRZHYHU��6FLODE�LV�FRPSOHWHO\�DGHTXDWH��7KHUH�DUH�VHYHUDO�DVSHFWV�RI�

6FLODE��LQ�IDFW��WKDW�DUH�VXSHULRU�WR�0$7/$%��)RU�H[DPSOH��6FLODE�KDV�D�EXLOW�LQ�SRO\QRPLDO�GDWD�

W\SH�WKDW�QLFHO\�VXSSRUWV�VRPH�V\PEROLF�PDQLSXODWLRQ�IRU�VLJQDO�SURFHVVLQJ��ZLWKRXW�UHTXLULQJ�D�

0$7/$%�OLNH�FXPEHUVRPH�V\PEROLF�WRROER[�H[WHQVLRQ��

$OVR��6FLODE�LV�QRW�WKH�RQO\�IUHH�0$7/$%�OLNH�SURJUDP�DYDLODEOH��2WKHU�SURJUDPV�VXFK�DV�

2FWDYH�DQG�5�/DE�DUH�DOVR�IUHH�DQG�DUH�DOVR�PRVW�OLNHO\�TXLWH�DGHTXDWH�IRU�LQVWUXFWLRQ� P
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����(DJOH

)RU�RXU�((�&(�FRXUVHV�RQ�GLJLWDO�FLUFXLW�GHVLJQ��ZH�KDYH�IRXQG�WKH�FRPPHUFLDO�(DJOH�SURJUDP��WR�

EH�D�JRRG�FKRLFH��7KLV�SURJUDP�LV�IUHH�WR�XVH�IRU�DFDGHPLF�SXUSRVHV�EXW�GRHV�QRW�FRPH�ZLWK�

VRXUFH�FRGH��7KH�IUHH�YHUVLRQ�RI�WKLV�SURJUDP�DOVR�SODFHV�UHVWULFWLRQV�RQ�PD[LPXP�FLUFXLW�ERDUG�

VL]H�DQG�QXPEHU�RI�OD\HUV��EXW�ZH�KDYH�QRW�IRXQG�WKHVH�UHVWULFWLRQV�WR�EH�VHYHUH�

8QIRUWXQDWHO\��WKHUH�LV�QR�YLDEOH�SURJUDP�IRU�GLJLWDO�FLUFXLW�GHVLJQ��HQFRPSDVVLQJ�VFKHPDWLF�FDS�

WXUH��ERDUG�OD\RXW��DQG�DXWRURXWLQJ��WKDW�LV�WUXO\�IUHH��7KH�J('$�SURJUDP��WKDW�LV�FXUUHQWO\�XQGHU�

GHYHORSPHQW�VKRZV�SURPLVH��KRZHYHU��DQG�PD\�EH�D�YLDEOH�FRPSHWLWRU�RYHU�WLPH�

����6WDU2IILFH

$V�PHQWLRQHG�DERYH��WKH�6WDU2IILFH�VXLWH�RI�RIILFH�DSSOLFDWLRQV��LV�DYDLODEOH�IRU�IUHH�DQG�LV�D�YHU\�

UREXVW�SDFNDJH��,QFOXGHG�DSSOLFDWLRQV�DUH�D�ZRUG�SURFHVVRU��VSUHDGVKHHW��SUHVHQWDWLRQ�JUDSKLFV��

DQG�GDWDEDVH�SURJUDP��DPRQJ�RWKHUV��6WDU2IILFH�LV�OLFHQVHG�XQGHU�WKH�*3/��KHQFH�WKH�VRXUFH�FRGH�

LV�DYDLODEOH��$V�VWXGHQWV�PDNH�KHDY\�XVH�RI�RIILFH�SURJUDPV�IRU�UHSRUW�ZULWLQJ��SUHVHQWDWLRQV��DQG�

VSUHDGVKHHW�FRPSXWDWLRQV��D�IUHH�RIILFH�VXLWH�FDQ�UHDOL]H�JUHDW�VDYLQJV�LQ�FRVWV�

����6DPS/LQ

6DPS/LQ���LV�D�IUHH�SDFNDJH�IRU�GDWD�DFTXLVLWLRQ��SURFHVV�FRQWURO��DQG�YLVXDOL]DWLRQ��7KLV�/LQX[�

RQO\�SURJUDP�PD\�EH�DQ�DOWHUQDWLYH�WR�WKH�SRSXODU�1DWLRQDO�,QVWUXPHQWV�/DE9LHZ�GDWD�DFTXLVL�

WLRQ�FRQWURO�HQYLURQPHQW��DV�DQ�H[DPSOH���6DPS/LQ�LQFOXGHV�VXSSRUW�IRU�SRSXODU�GHYLFH�LQWHUIDFHV�

VXFK�DV�VHULDO�DQG�*3,%��D�VFULSWLQJ�ODQJXDJH��DQG�QHWZRUN�EDVHG�GDWD�DFTXLVLWLRQ��6DPS/LQ�LV�D�

QDVFHQW�SURJUDP�DQG�FDQQRW�FRPSHWH�ZLWK�WKH�PDWXUH�/DE9LHZ�VRIWZDUH��EXW�LW�PD\�EH�PRUH�WKDQ�

DGHTXDWH�IRU�EDVLF�GDWD�DFTXLVLWLRQ�DQG�FRQWURO�

����/3&

/LQX[�3URJUDPPDEOH�&RQWUROOHU��/3&���LV�D�SURJUDPPDEOH�ORJLF�FRQWUROOHU��3/&��HPXODWRU��0DQ�

XIDFWXULQJ�(QJLQHHULQJ�FRXUVHV�WKDW�UHO\�RQ�3/&©V�IRU�ODERUDWRU\�H[SHULHQFH�FDQ�EH�H[SHQVLYH�GXH�

WR�HTXLSPHQW�DQG�VRIWZDUH�FRVW��7KH�IUHH�/3&�VRIWZDUH�FDQ�PLQLPL]H�WKH�GHSHQGHQF\�RQ�HTXLS�

PHQW�E\�SURYLGLQJ�DQ�DOWHUQDWLYH�H[SHULPHQWDWLRQ�SODWIRUP��SOXV�/3&�FDQ�HYHQ�DFW�DV�D�OLPLWHG�

3/&�LWVHOI�ZLWK�KDUGZDUH�VXSSRUW�IRU�VHYHUDO�GHYLFHV�

����*18�/LQX[

7KH�*18�/LQX[�RSHUDWLQJ�V\VWHP�LV�QRZ�D�ZHOO�NQRZQ�IUHH�DOWHUQDWLYH�WR�FRPPHUFLDO�RSHUDWLQJ�

V\VWHPV��,W�LV�QRW�DQ�HQJLQHHULQJ�DSSOLFDWLRQ��EXW�LW�VKRXOG�EH�FRQVLGHUHG�DV�D�YLDEOH�FDQGLGDWH�IRU�

KRVWLQJ�HQJLQHHULQJ�DSSOLFDWLRQV�UDWKHU�WKDQ�WKH�PRUH�FRPPRQ�:LQGRZV�RSHUDWLQJ�V\VWHP��)RU�

H[DPSOH��DOO�RI�WKH�DSSOLFDWLRQV�OLVWHG�DERYH�LQ�WKLV�VHFWLRQ�ZLOO�UXQ�RQ�WKH�*18�/LQX[�RSHUDWLQJ�

V\VWHP��2WKHU�IUHH�8QL[�EDVHG�RSHUDWLQJ�V\VWHPV�DUH�DOVR�DYDLODEOH��H�J���2SHQ%6'��)UHH%6'��

8VLQJ�*18�/LQX[�WRJHWKHU�ZLWK�:LQGRZV�EDVHG�DSSOLFDWLRQV�LV�DOVR�D�SRVVLELOLW\�ZLWK�HPXODWRUV�
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&RS\ULJKW � ����� $PHULFDQ 6RFLHW\ IRU (QJLQHHULQJ (GXFDWLRQ

VXFK�DV�:,1(����D�IUHH�:LQGRZV�HPXODWRU�IRU�8QL[�V\VWHPV��RU�:LQ�/LQ����D�FRPPHUFLDO�HPX�

ODWRU��DQG�YLUWXDO�FRPSXWHU�VRIWZDUH�VXFK�DV�90:DUH����ZKLFK�DOORZV�UXQQLQJ�PXOWLSOH�RSHUDWLQJ�

V\VWHPV�VLPXOWDQHRXVO\��7KHVH�SURJUDPV�PD\�EH�XVHIXO�LQ�LQLWLDWLQJ�D�WUDQVLWLRQ�IURP�D�:LQGRZV�

HQYLURQPHQW�WR�WKH�IUHH�*18�/LQX[�HQYLURQPHQW�

����2WKHU�DSSOLFDWLRQV

$�UHYLHZ�RI�H[LVWLQJ�IUHH�SURJUDPV��VHH��IRU�H[DPSOH��WKH�FDWHJRU\�RI�6FLHQWLILF�$SSOLFDWLRQV�RQ�

WKH�ZHE�GLUHFWRU\�)UHVKPHDW�QHW���UHYHDOV�IUHH�SURJUDPV�IRU�ILQLWH�HOHPHQW�DQDO\VLV��6/))($��

IUHHIHP���GLVFUHWH�HYHQW�VLPXODWLRQ��201H7�����ODQJXDJHV�IRU�VWDWLVWLFDO�FRPSXWLQJ��5��3633���

63,&(�VLPXODWRUV��6SLFH�2SXV��QJVSLFH���DQG�PDQ\�RWKHUV�

%LEOLRJUDSK\

�� 85/� �KWWS���ZZZ�RSHQVRXUFH�RUJ!� 7KH 2SHQ 6RXUFH ZHE VLWH

�� 85/� �KWWS���ZZZ�IVI�RUJ�FRS\OHIW�JSO�KWPO!� 7KH *18 *HQHUDO 3XEOLF /LFHQVH

�� 85/� �KWWS���ZZZ�URFT�LQULD�IU�VFLODE!� 6FLODE� D FRPSXWDWLRQDO DOJHEUD SURJUDP

�� 85/� �KWWS���ZZZ�RSHQVRXUFH�RUJ�OLFHQVHV!� $ OLVWLQJ RI VRIWZDUH OLFHQVHV WKDW PHHW WKH 2SHQ 6RXUFH VWDQGDUG

�� 85/� �KWWS���ZZZ�FDGVRIW�GH!� &DG6RIW� DXWKRUV RI WKH (DJOH HOHFWURQLFV &$' SURJUDP

�� 85/� �KWWS���ZZZ�VXQ�FRP�SURGXFWV�Q�VROXWLRQV�VRIWZDUH�SURGDSSV!� 6WDU2IILFH� D IUHH RIILFH DSSOLFDWLRQ VXLWH

�� 85/� �KWWS���IUHVKPHDW�QHW�EURZVH���!� 7KH 6FLHQWLILF�(QJLQHHULQJ VHFWLRQ RI )UHVKPHDW�QHW� D FXUUHQW VRIWZDUH

GLUHFWRU\

�� 85/��KWWS���FOD\PRUH�HQJLQHHU�JYVX�HGX�OSFG!� /LQX[ 3URJUDPPDEOH &RQWUROOHU� D 3/& HPXODWRU

�� 85/��KWWS���ZZZ�JHGD�VHXO�RUJ!� J('$� D VXLWH RI IUHH VRIWZDUH WRROV IRU HOHFWURQLFV &$'

��� 85/��KWWS���ZZZ�LDHH�WXZLHQ�DF�DW�VHQVRU�VDPSOLQ!� 6DPS/LQ� IUHH GDWD DFTXLVLWLRQ�SURFHVV FRQWURO VRIWZDUH

��� 85/��KWWS���ZZZ�OLQX[�FRP!� *18�/LQX[� D IUHH RSHUDWLQJ V\VWHP DQG NHUQHO

��� 85/��KWWS���ZZZ�ZLQHKT�FRP!� :,1(� D IUHH 8QL[�EDVHG HPXODWRU IRU :LQGRZV DSSOLFDWLRQV

��� 85/��KWWS���ZZZ�ZLQ�OLQ�FRP!� :LQ�/LQ� D FRPPHUFLDO :LQGRZV HPXODWRU IRU /LQX[

��� 85/��KWWS���ZZZ�YPZDUH�FRP!� 90ZDUH� D FRPPHUFLDO YLUWXDO FRPSXWHU HQYLURQPHQW IRU UXQQLQJ PXOWLSOH

RSHUDWLQJ V\VWHPV VLPXOWDQHRXVO\

$1'5(: 67(5,$1

$QGUHZ 6WHULDQ LV FXUUHQWO\ DQ $VVLVWDQW 3URIHVVRU LQ WKH 3DGQRV 6FKRRO RI (QJLQHHULQJ DW *UDQG 9DOOH\ 6WDWH 8QLYHU�

VLW\� +H UHFHLYHG KLV %�$�6F� LQ (OHFWULFDO (QJLQHHULQJ IURP WKH 8QLYHUVLW\ RI :DWHUORR� &DQDGD DQG WKH 0�6�(� DQG

3K�'� LQ (OHFWULFDO (QJLQHHULQJ IURP WKH 8QLYHUVLW\ RI 0LFKLJDQ� $QQ $UERU� +H KDV WDXJKW FRXUVHV LQ VLJQDO SURFHVV�

LQJ� GLJLWDO V\VWHPV� DQG PLFURFRQWUROOHUV�
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