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�������� 3DQRV�3DSDGLPLWUDWRV��.7+��6ZHGHQ
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�������� *RYLQGDUDVX�0DQLPDUDQ��,RZD�6WDWH�8QLYHUVLW\��86$
�������� $DURQ�6WULJHO��8QLYHUVLW\�RI�1RWUH�'DPH��86$
7UDFN�RQ�1HWZRUN�$UFKLWHFWXUHV�DQG�&OHDQ�6ODWH�'HVLJQV��1$&6'�
�������� -XQ�%L��7VLQJKXD�8QLYHUVLW\��&KLQD
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�������� &KHQ�QHH�&KXDK��8QLYHUVLW\�RI�&DOLIRUQLD�DW�'DYLV��86$
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�������� 7KRUVWHQ�6WUXIH��7HFKQLFDO�8QLYHUVLW\�'DUPVWDGW��*HUPDQ\
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7UDFN�RQ�6HQVRU�1HWZRUNV��(PEHGGHG�6\VWHPV��DQG�3HUYDVLYH�&RPSXWLQJ��6(3�
��������� +DELE�0��$PPDUL��8QLYHUVLW\�RI�0LFKLJDQ���'HDUERUQ��86$
�������� 5DGX�6WROHUX��7H[DV�$	0�8QLYHUVLW\��86$
7UDFN�RQ�6HFXULW\��3ULYDF\��DQG�7UXVW��637�
�������� /HYHQWH�%XWW\DQ��%XGDSHVW�8QLYHUVLW\�RI�7HFKQRORJ\�DQG�(FRQRPLFV��+XQJDU\
�������� 5REHUWR�'L�3LHWUR��5RPD�7UH�8QLYHUVLW\�RI�5RPH��,WDO\
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�
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Ɣ 0RRL�&KRR�&KXDK��/HKLJK�8QLYHUVLW\��86$
Ɣ =LKXL�*H��$7	7�/DEV���5HVHDUFK��86$
Ɣ =KX�+DQ��8QLYHUVLW\�RI�+RXVWRQ��86$
Ɣ %KDVNDU�.ULVKQDPDFKDUL��8QLYHUVLW\�RI�6RXWKHUQ�&DOLIRUQLD��86$
Ɣ 0LQJ�/L��8WDK�6WDWH�8QLYHUVLW\��86$
Ɣ 3DQ�/L��0LVVLVVLSSL�6WDWH�8QLYHUVLW\��86$
Ɣ %HQ\XDQ�/LX��8QLYHUVLW\�RI�0DVVDFKXVHWWV�/RZHOO��86$
Ɣ 3HWUL�0lK|QHQ��5:7+�$DFKHQ�8QLYHUVLW\��*HUPDQ\
Ɣ $OOHQ�0DF.HQ]LH��9LUJLQLD�7HFK��86$
Ɣ 6KLZHQ�0DR��$XEXUQ�8QLYHUVLW\��86$
Ɣ $OH[DQGHU�0LQ��,QWHO�/DEV��86$
Ɣ .\XKR�6RQ��8QLYHUVLW\�RI�6RXWKHUQ�&DOLIRUQLD��86$
Ɣ 9LROHW�6\URWLXN��$UL]RQD�6WDWH�8QLYHUVLW\��86$
Ɣ .XQ�7DQ��0LFURRVIW�5HVHDUFK�$VLD��3�5��&KLQD
Ɣ :HQ\H�:DQJ��1&�6WDWH�8QLYHUVLW\��86$
Ɣ -LH�<DQJ��6WHYHQV�,QVWLWXWH�RI�7HFKQRORJ\��86$
Ɣ .DL�=HQJ��8QLYHUVLW\�RI�0LFKLJDQ���'HDUERUQ��86$
Ɣ +RQJZHL�=KDQJ��:D\QH�6WDWH�8QLYHUVLW\��86$
Ɣ 6KHQJ�=KRQJ��8%��86$
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Ɣ *DEULHO�$QWRQLX��,15,$��)UDQFH
Ɣ 'DYLG�$��%DGHU��*HRUJLD�,QVWLWXWH�RI�7HFKQRORJ\��86$
Ɣ 5DMNXPDU�%X\\D��8QLYHUVLW\�RI�0HOERXUQH��$XVWUDOLD
Ɣ -LQMXQ�&KHQ��8QLYHUVLW\�RI�7HFKQRORJ\��$XVWUDOLD
Ɣ -DOL\D�(NDQD\DNH��0LFURVRIW�5HVHDUFK��86$
Ɣ *LOOH�)HGDN��,15,$��)UDQFH
Ɣ 5HQDWR�)LJXHLUHGR��8QLYHUVLW\�RI�)ORULGD��86$
Ɣ 1LOV�*UXVFKND��1(&�/DERUDWRULHV�(XURSH��*HUPDQ\
Ɣ <XQKRQJ�*X��*RRJOH��86$
Ɣ 7KRPDV�+DFNHU��3XUGXH�8QLYHUVLW\��86$
Ɣ .HQQHWK�+DZLFN��0DVVH\�8QLYHUVLW\��1HZ�=HDODQG
Ɣ $OH[DQGUX�,RVXS��78�'HOIW��1HWKHUODQGV
Ɣ .HLWK�-DFNVRQ��/DZUHQFH�%HUNHOH\�1DWLRQDO�/DERUDWRU\��86$
Ɣ 6KDQWHQX�-KD��5XWJHUV�8QLYHUVLW\��86$
Ɣ 'DQLHO�6��.DW]��8QLYHUVLW\�RI�&KLFDJR�	�$UJRQQH�1DWLRQDO�/DERUDWRU\��86$
Ɣ 6FRWW�.ODVN\��2DN�5LGJH�1DWLRQDO�/DERUDWRU\��86$
Ɣ 7HYILN�.RVDU��8QLYHUVLW\�RI�%XIIDOR��86$
Ɣ ;LDROLQ�/L��8QLYHUVLW\�RI�)ORULGD��86$
Ɣ /XLJL�/R�,DFRQR��1(&�/DERUDWRULHV�(XURSH��*HUPDQ\
Ɣ +LGHPRWR�1DNDGD��$,67��-DSDQ
Ɣ 6WHYH�1HZKRXVH��(XURSHDQ�*ULG�,QLWLDWLYH��8.
Ɣ 2PHU�5DQD��&DUGLII�8QLYHUVLW\��8.
Ɣ *UHJRU�6FKLHOH��8QLYHUVLWDHW�0DQQKHLP��*HUPDQ\
Ɣ %UXQR�6FKXO]H��1DWLRQDO�/DERUDWRU\�IRU�6FLHQWLILF�&RPSXWLQJ��%UD]LO
Ɣ -XDQ�9DUJDV��0LFURVRIW�5HVHDUFK��86$
Ɣ $UQR�:DFNHU��8QLYHUVLWDHW�'XLVEXUJ�(VVHQ��*HUPDQ\
Ɣ 'DYLG�:DOORP��2[IRUG�H�5HVHDUFK�&HQWUH��8.
Ɣ 5DPLQ�<DK\DSRXU��'RUWPXQG�8QLYHUVLW\�RI�7HFKQRORJ\��*HUPDQ\
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Ɣ $KPDG�$IVDKL��4XHHQ
V�8QLYHUVLW\��&DQDGD



Ɣ 1DZDE�$OL��,QWHO��86$
Ɣ 3DYDQ�%DODML��$UJRQQH�1DWLRQDO�/DERUDWRU\��86$
Ɣ 3DWULFN�%ULGJHV��8QLYHUVLW\�RI�1HZ�0H[LFR��86$
Ɣ 5RQ�%ULJKWZHOO��6DQGLD�1DWLRQDO�/DERUDWRULHV��86$
Ɣ %URQLV�GH�6XSLQVNL��/DZUHQFH�/LYHUPRUH�1DWLRQDO�/DERUDWRU\��86$
Ɣ 'DYLG�'LOORZ��2DN�5LGJH�1DWLRQDO�/DERUDWRU\��86$
Ɣ $GD�*DYULORYVND��*HRUJLD�,QVWLWXWH�RI�7HFKQRORJ\��86$
Ɣ .DUO�+HPPHUW��6DQGLD�1DWLRQDO�/DEV��86$
Ɣ +\XQ�:RRN�-LQ��.RQNXN�8QLYHUVLW\��.RUHD
Ɣ 'ULHV�.LPSH��$UJRQQH�1DWLRQDO�/DERUDWRU\��86$
Ɣ (GJDU�/HRQ��810��86$
Ɣ 6FRWW�3DNLQ��/RV�$ODPRV�1DWLRQDO�/DERUDWRU\��86$
Ɣ 5ROI�5LHVHQ��,%0��,UHODQG
Ɣ 9LQRG�7LSSDUDMX��2DN�5LGJH�1DWLRQDO�/DERUDWRU\��86$
Ɣ $ODQ�:DJQHU��8QLYHUVLW\�RI�%ULWLVK�&ROXPELD��&DQDGD
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Ɣ 7DUHN�$EGHO]DKHU��8QLYHUVLW\�RI�,OOLQRLV��8UEDQD�&KDPSDLJQ��86$
Ɣ 9HQNDWDUDPDQD�%DGDUOD��,QGLDQ�,QVWLWXWH�RI�7HFKQRORJ\�5DMDVWKDQ��,QGLD
Ɣ 1LODQMDQ�%DQHUMHH��8QLYHUVLW\�RI�$UNDQVDV��)D\HWWHYLOOH��86$
Ɣ 6WHIDQR�%DVDJQL��1RUWKHDVWHUQ�8QLYHUVLW\��86$
Ɣ *LXVHSSH�%LDQFKL��8QLYHUVLW\�RI�5RPH��7RU�9HUJDWD���,WDO\
Ɣ )HUQDQGR�%RDYLGD��8QLYHUVLW\�RI�&RLPEUD��3RUWXJDO
Ɣ /XFLDQR�%RQRQL��8QLYHUVLW\�RI�%RORJQD��,WDO\
Ɣ 5DIIDHOH�%UXQR��,,7�&15��,WDO\
Ɣ /XNDV]�%XG]LV]��7HFKQLFDO�8QLYHUVLW\�RI�%HUOLQ��*HUPDQ\
Ɣ &ODXGLR�&DVHWWL��3ROLWHFQLFR�GL�7RULQR��,WDO\
Ɣ &DUOD�)DELDQD�&KLDVVHULQL��3ROLWHFQLFR�GL�7RULQR��,WDO\
Ɣ -HRQJ�ZRR�&KR��5R\DO�,QVWLWXWH�RI�7HFKQRORJ\��.7+���6ZHGHQ
Ɣ -LQJ�'HQJ��8QLYHUVLW\�RI�1RUWK�&DUROLQD�DW�*UHHQVERUR��86$
Ɣ 0DUFR�)LRUH��,16$�/\RQ��)UDQFH
Ɣ -�-��*DUFLD�/XQD�$FHYHV��8QLYHUVLW\�RI�&DOLIRUQLD�DW�6DQWD�&UX]��86$
Ɣ 5XQJ�+XQJ�*DX��1DWLRQDO�&KLDR�7XQJ�8QLYHUVLW\��7DLZDQ
Ɣ $PLWDEKD�*KRVK��3ULQFHWRQ�8QLYHUVLW\��86$
Ɣ 2OJD�*RXVVHYVNDLD��8)0*��%UD]LO
Ɣ 2PHU�*XUHZLW]��%HQ�*XULRQ�8QLYHUVLW\��,VUDHO
Ɣ 0DWWKLDV�+ROOLFN��7HFKQLFDO�8QLYHUVLW\�RI�'DUPVWDGW��*HUPDQ\
Ɣ $QGUHZ�-LDQJ��7H[DV�$	0�8QLYHUVLW\��86$
Ɣ &DQ�.RNVDO��7KH�2KLR�6WDWH�8QLYHUVLW\��86$
Ɣ ,RUGDQLV�.RXWVRSRXORV��8QLYHUVLW\�RI�7KHVVDO\�DQG�&(57+��*UHHFH
Ɣ (PLOLR�/HRQDUGL��3ROLWHFQLFR�GL�7RULQR��,WDO\
Ɣ )HL�/L��*HRUJH�0DVRQ�8QLYHUVLW\��86$
Ɣ 0R�/L��1DQ\DQJ�7HFKQRORJLFDO�8QLYHUVLW\��6LQJDSRUH
Ɣ %HQ�/LDQJ��8QLYHUVLW\�RI�7RURQWR��&DQDGD
Ɣ -XQ�/XR��1DQ\DQJ�7HFKQRORJLFDO�8QLYHUVLW\��6LQJDSRUH
Ɣ *HUDOG��&KLS��0DJXLUH��5R\DO�,QVWLWXWH�RI�7HFKQRORJ\��.7+���6ZHGHQ
Ɣ 3DUDJ�0RJUH��6LHPHQV�$*��&RUSRUDWH�7HFKQRORJ\��&RUSRUDWH�5HVHDUFK�DQG�7HFKQRORJ\��*HUPDQ\
Ɣ 9LFWRULD�0DQIUHGL��%%1�7HFKQRORJLHV��86$
Ɣ 7ULGLE�0XNKHUMHH��;HUR[�5HVHDUFK�&HQWUH�,QGLD��;5&,���,QGLD
Ɣ 3DQDJLRWLV��3DQRV��3DSDGLPLWUDWRV��.7+��6ZHGHQ
Ɣ $QGUHD�3DVVDUHOOD��,,7�&15��,WDO\
Ɣ .RQVWDQWLQRV�3VRXQLV��8QLYHUVLW\�RI�6RXWKHUQ�&DOLIRUQLD��86$
Ɣ -D\DQWKL�5DR��)RUG�0RWRU�&RPSDQ\��86$
Ɣ .DYH�6DODPDWLDQ��/,67,&�3RO\7HFK��8QLYHUVLWH�GH�6DYRLH�&KDPEHU\�$QQHF\��)UDQFH
Ɣ 3DROR�6DQWL��,,7�&15��,WDO\
Ɣ 6WHIDQ�6FKPLG��7�/DEV�	�78�%HUOLQ��*HUPDQ\
Ɣ -HQV�6FKPLWW��8QLYHUVLW\�RI�.DLVHUVODXWHUQ��*HUPDQ\



Ɣ &LJGHP�6HQJXO��78�%HUOLQ��*HUPDQ\
Ɣ 3DEOR�6HUUDQR��8QLYHUVLGDG�&DUORV�,,,�GH�0DGULG��6SDLQ
Ɣ %R�6KHQJ��8QLYHUVLW\�RI�0DVVDFKXVHWWV�%RVWRQ��86$
Ɣ *HRUJH�7KHRGRUDNRSRXORV��8QLYHUVLW\�RI�'HUE\��8QLWHG�.LQJGRP
Ɣ $OH[H\�9LQHO��6DLQW�3HWHUVEXUJ�,QVWLWXWH�IRU�,QIRUPDWLFV�DQG�$XWRPDWLRQ��5XVVLD
Ɣ %LQJ�:DQJ��8QLYHUVLW\�RI�&RQQHFWLFXW��86$
Ɣ ;LQ�:DQJ��)ORULGD�$WODQWLF�8QLYHUVLW\��86$
Ɣ <H�;LD��8QLYHUVLW\�RI�)ORULGD��86$
Ɣ +RQJKDL�=KDQJ��1(&�/DEV�$PHULFD��86$
Ɣ :HQVKHQJ�=KDQJ��,RZD�6WDWH�8QLYHUVLW\��86$
Ɣ 0LUFR�0XVROHVL��8QLYHUVLW\�RI�%LUPLQJKDP��8QLWHG�.LQJGRP

�
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Ɣ %DVKHHU�$O�'XZDLUL��-RUGDQ�8QLYHUVLW\�RI�6FLHQFH�DQG�7HFKQRORJ\��-RUGDQ
Ɣ .HYLQ�$OPHURWK��8QLYHUVLW\�RI�&DOLIRUQLD��6DQWD�%DUEDUD��86$
Ɣ $QGUHZ�%ODLFK��6DPVXQJ�,QIRUPDWLRQ�6\VWHP�RI�$PHULFD��86$
Ɣ .DUWLN�*RSDODQ��6WDWH�8QLYHUVLW\�RI�1HZ�<RUN�DW�%LQJKDPWRQ��86$
Ɣ 0DQLPDUDQ�*RYLQGDUDVX��,RZD�6WDWH�8QLYHUVLW\��86$
Ɣ <LQJ[LQ�-LDQJ��8QLYHUVLW\�RI�1RWUH�'DPH��86$
Ɣ *HRUJLRV�.DUDJLDQQLV��8QLYHUVLW\�RI�7ZHQWH��7KH�1HWKHUODQGV
Ɣ &KDG�0DQR��6SULWRQ�6\VWHPV��86$
Ɣ .DPLO�6DUDF��8QLYHUVLW\�RI�7H[DV�DW�'DOODV��86$
Ɣ $DURQ�6WULHJHO��8QLYHUVLW\�RI�1RWUH�'DPH��86$

�
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Ɣ -XQ�%L��7VLQJKXD�8QLYHUVLW\��&KLQD
Ɣ 3DXO�&RQJGRQ��+3�ODEV��86$
Ɣ 3DWULFN�&URZOH\��:DVKLQJWRQ�8QLYHUVLW\��86$
Ɣ 6RQLD�)DKP\��3XUGXH�8QLYHUVLW\��86$
Ɣ 'RQ�)HG\N��$OFDWHO�/XFHQW��86$
Ɣ 3DOR�*DVWL��8&�,UYLQH��86$
Ɣ $QRRS�*KDQZDQL��'HOO��86$
Ɣ -DPHV�*ULIILRHQ��8QLYHUVLW\�RI�.HQWXFN\��86$
Ɣ -RQJ:RQ�.LP��*,67��.RUHD
Ɣ 3HGUR�0DUTXHV��*RRJOH��86$
Ɣ 7KRPDV�1DGHDX��-XQLSHU�1HWZRUNV��86$
Ɣ &KULVWRV�3DSDGRSRXORV��&RORUDGR�6WDWH�8QLYHUVLW\��86$
Ɣ $OYDUR�5HWDQD��+HZOHWW�3DFNDUG�&RPSDQ\��86$
Ɣ *HRUJH�5RXVNDV��1RUWK�&DUROLQD�6WDWH�8QLYHUVLW\��86$
Ɣ ,YDQ�6HVNDU��5XWJHUV�8QLYHUVLW\��86$
Ɣ )XPLR�7HUDRND��.(,2�8QLYHUVLW\��-DSDQ
Ɣ 3DXO�8QEHKDJHQ��$YD\D�1HWZRUNLQJ��86$
Ɣ 7LOPDQ�:ROI��80DVV�$PKHUVW��86$
Ɣ *DRJDQJ�;LH��,&7��&KLQHVH�$FDGHP\�RI�6FLHQFH��&KLQD

�
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Ɣ 8UW]L�$\HVWD��%&$0���%DVTXH�&HQWHU�IRU�$SSOLHG�0DWKHPDWLFV��6SDLQ
Ɣ 6HP�%RUVW��$OFDWHO�/XFHQW��%HOO�/DEV��86$
Ɣ /RF�%XL��7HFKQLRQ���,VUDHO�,QVWLWXWH�RI�7HFKQRORJ\��,VUDHO
Ɣ 1LNODV�&DUOVVRQ��/LQNRSLQJ�8QLYHUVLW\��6ZHGHQ
Ɣ *LXOLDQR�&DVDOH��,PSHULDO�&ROOHJH�/RQGRQ��8QLWHG�.LQJGRP
Ɣ -LPLQJ�&KHQ��=KHMLDQJ�8QLYHUVLW\��3�5��&KLQD
Ɣ /\GLD�&KHQ��,%0�=XULFK�5HVHDUFK�/DERUDWRU\��6ZLW]HUODQG
Ɣ .DXVKLN�&KRZGKXU\��1RUWKHDVWHUQ�8QLYHUVLW\��86$
Ɣ ;LDRZHQ�&KX��+RQJ�.RQJ�%DSWLVW�8QLYHUVLW\��+RQJ�.RQJ



Ɣ 5XEHQ�&XHYDV�5XPLQ��8QLYHUVLGDG�&DUORV�,,,�GH�0DGULG��6SDLQ
Ɣ 4LDQJ�'XDQ��7KH�3HQQV\OYDQLD�6WDWH�8QLYHUVLW\��86$
Ɣ 6KHQJOL�)X��8QLYHUVLW\�RI�1RUWK�7H[DV��86$
Ɣ ;LQZHQ�)X��8QLYHUVLW\�RI�0DVVDFKXVHWWV�/RZHOO��86$
Ɣ (URO�*HOHQEH��,PSHULDO�&ROOHJH�/RQGRQ��8QLWHG�.LQJGRP
Ɣ 0DMLG�*KDGHUL��8QLYHUVLW\�RI�&DOJDU\��&DQDGD
Ɣ 3DROR�*LDFFRQH��3ROLWHFQLFR�GL�7RULQR��,WDO\
Ɣ -DYLHU�*RPH]��1DWLRQDO�8QLYHUVLW\�RI�0H[LFR��0H[LFR
Ɣ 0HKPHW�*XQHV��8QLYHUVLW\�RI�1HYDGD��5HQR��86$
Ɣ .KDOHG�+DUIRXVK��1RUWK�&DUROLQD�6WDWH�8QLYHUVLW\��86$
Ɣ ,OLDV�,OLDGLV��,%0�=XULFK�5HVHDUFK�/DERUDWRU\��6ZLW]HUODQG
Ɣ +RQJER�-LDQJ��+XD]KRQJ�8QLYHUVLW\�RI�6FLHQFH�DQG�7HFKQRORJ\��3�5��&KLQD
Ɣ $QGU]HM�.RFKXW��,%0�7-�:DWVRQ�5HVHDUFK��86$
Ɣ 7XUJD\�.RUNPD]��8QLYHUVLW\�RI�7H[DV�DW�6DQ�$QWRQLR��86$
Ɣ +XVKHQJ�/L��8QLYHUVLW\�RI�7HQQHVVHH��86$
Ɣ :HQ]KRQJ�/L��1DQMLQJ�8QLYHUVLW\��3�5��&KLQD
Ɣ <L�/X��8QLYHUVLW\�RI�,OOLQRLV�DW�8UEDQD�&KDPSDLJQ��86$
Ɣ $QLNHW�0DKDQWL��8QLYHUVLW\�RI�&DOJDU\��&DQDGD
Ɣ $QLUEDQ�0DKDQWL��1,&7$��$XVWUDOLD
Ɣ 3DWULFN�0DLOOp��7HOHFRP�%UHWDJQH��)UDQFH
Ɣ -LP�0DUWLQ��&OHPVRQ��86$
Ɣ 0DUFR�0HOOLD��3ROLWHFQLFR�GL�7RULQR��,WDO\
Ɣ +DVVDQ�0RUDGL��8QLYHUVLW\�RI�2NODKRPD��86$
Ɣ -RJHVK�.��0XSSDOD��+.867��+RQJ�.RQJ
Ɣ ,RDQQLV�3DSDSDQDJLRWRX��1RUWK�&DUROLQD�6WDWH�8QLYHUVLW\��86$
Ɣ ,RDQQLV�3VDUDV��8QLYHUVLW\�&ROOHJH�/RQGRQ��8QLWHG�.LQJGRP
Ɣ 3KLOLSSH�5REHUW��,15,$��)UDQFH
Ɣ 6ULQLYDV�6KDNNRWWDL��7H[DV�$	0�8QLYHUVLW\��86$
Ɣ ;X�6KDR��,QVWLWXWH�IRU�,QIRFRPP�5HVHDUFK��6LQJDSRUH
Ɣ $OH[�6SULQWVRQ��7H[DV�$		0�8QLYHUVLW\��86$
Ɣ 'DYLG�6WDURELQVNL��%RVWRQ�8QLYHUVLW\��86$
Ɣ .H�;X��7VLQJKXD�8QLYHUVLW\��3�5��&KLQD
Ɣ 3HQJ�<DQJ��8QLYHUVLW\�RI�1HEUDVND���/LQFROQ��86$
Ɣ 2VVDPD�<RXQLV��7HOFRUGLD�7HFKQRORJLHV��,QF���86$
Ɣ <LTLQJ�=KRX��&KLQHVH�$FDGHP\�RI�6FLHQFH��3�5��&KLQD

�
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Ɣ <XYUDM�$JDUZDO��8QLYHUVLW\�RI�&DOLIRUQLD��6DQ�'LHJR��86$
Ɣ 0DUFR�&DQLQL��(3)/��6ZLW]HUODQG
Ɣ -RKQ�'DYLV��0LFURVRIW�5HVHDUFK��86$
Ɣ 'DQLHO�*PDFK��+HZOHWW�3DFNDUG�/DEV��86$
Ɣ 3DUXO�*XSWD��,%0�,QGLD�5HVHDUFK�/DE��,QGLD
Ɣ -XVVL�.DQJDVKDUMX��8QLYHUVLW\�RI�+HOVLQNL��)LQODQG
Ɣ /XNDV�.HQFO��&]HFK�7HFKQLFDO�8QLYHUVLW\�LQ�3UDJXH��&]HFK�5HSXEOLF
Ɣ .\X�+DQ�.LP��+HZOHWW�3DFNDUG�/DERUDWRULHV��86$
Ɣ /DXUHQW�0DWK\��8QLYHUVLW\�RI�/LqJH��%HOJLXP
Ɣ $OHMDQGUR�/RSH]�2UWL]��8QLYHUVLW\�RI�:DWHUORR��&DQDGD
Ɣ %UXFH�1RUGPDQ��/DZUHQFH�%HUNHOH\�1DWLRQDO�/DERUDWRU\��86$
Ɣ 6ULQL�6HHWKDUDPDQ��6WDQIRUG�8QLYHUVLW\��86$
Ɣ $DGLWHVKZDU�6HWK��,,7�'HOKL��,QGLD
Ɣ 5DWQHVK�6KDUPD��1(&�/DERUDWRULHV�$PHULFD�,QF��86$
Ɣ -RHO�6RPPHUV��&ROJDWH�8QLYHUVLW\��86$
Ɣ 'DQ�.HXQ�6XQJ��.$,67��.RUHD
Ɣ =DUWDVK�8]PL��/806��3DNLVWDQ
Ɣ -RHUJ�:LGPHU��,QVWLWXWH�,0'($�1HWZRUNV��6SDLQ
Ɣ %HLFKXDQ�=KDQJ��8QLYHUVLW\�RI�$UL]RQD��86$

�



1661�7HFKQLFDO�3URJUDP�&RPPLWWHH�
Ɣ &KULV�%LHPDQQ��78�'DUPVWDGW��*HUPDQ\
Ɣ 9LQFHQW�%ORQGHO��8QLYHUVLWp�FDWKROLTXH�GH�/RXYDLQ��%HOJLXP
Ɣ 6RQMD�%XFKHJJHU��.7+��6ZHGHQ
Ɣ 'DPLDQR�&DUUD��8QLYHUVLW\�RI�9HURQD��,WDO\
Ɣ 0DWWHR�'HOO
$PLFR��(XUHFRP��)UDQFH
Ɣ $OH[DQGHU�(LFKKRUQ��6LPXOD�5HVHDUFK�/DERUDWRU\��1RUZD\
Ɣ 6HEDVWLHQ�*DPEV��8QLYHUVLWp�GH�7RXORXVH��)UDQFH
Ɣ <DVKDU�*DQMDOL��8QLYHUVLW\�RI�7RURQWR��&DQDGD
Ɣ .DOPDQ�*UDIIL��8QLYHUVLW\�RI�3DGHUERUQ��*HUPDQ\
Ɣ .D\�+DPDFKHU��78�'DUPVWDGW��*HUPDQ\
Ɣ $UWXU�+HFNHU��7(/(&20�3DULV7HFK��)UDQFH
Ɣ 3HWWHU�+ROPH��8PHD�8QLYHUVLW\��6ZHGHQ
Ɣ 7KRUVWHQ�+RO]��,VHFODE��)LQODQG
Ɣ .DWMD�+RVH��03,��*HUPDQ\
Ɣ +HQULF�-RKQVRQ��%OHNLQJH�,QVWLWXWH�RI�7HFKQRORJ\��6ZHGHQ
Ɣ 9LNDV�.DZDGLD��%%1�7HFKQRORJLHV��86$
Ɣ 5HQDXG�/DPELRWWH��8QLYHUVLW\�RI�1DPXU��%HOJLXP
Ɣ %HQ\XDQ�/LX��8QLYHUVLW\�RI�0DVVDFKXVHWWV��/RZHOO��86$
Ɣ *LRYDQQL�1HJOLD��,15,$�6RSKLD�$QWLSROLV��)UDQFH
Ɣ 9LQFHQ]R�1LFRVLD��8QLYHUVLW\�RI�&DWDQLD��,WDO\
Ɣ 'DQLHOH�4XHUFLD��8QLYHUVLWV�RI�&DPEULGJH��8QLWHG�.LQJGRP
Ɣ 0LFKDHO�5RVVEHUJ��78�,OPHQDX��*HUPDQ\
Ɣ -DQ�6HHGRUI��1(&�(XURSH�/WG���*HUPDQ\
Ɣ 0RULW]�6WHLQHU��%HOO�/DEV���$OFDWHO�/XFHQW��86$
Ɣ 7KRUVWHQ�6WUXIH��78�'DUPVWDGW��*HUPDQ\
Ɣ :DOWHU�:LOOLQJHU��$7	7�/DEV���5HVHDUFK��86$
Ɣ (LNR�<RQHNL��8QLYHUVLW\�RI�&DPEULGJH��8QLWHG�.LQJGRP

�
6(3�7HFKQLFDO�3URJUDP�&RPPLWWHH�

Ɣ +DELE�0��$PPDUL��8QLYHUVLW\�RI�0LFKLJDQ���'HDUERUQ��86$
Ɣ 2OLYHU�$PIW��78�(LQGKRYHQ��7KH�1HWKHUODQGV
Ɣ +DELE�0��$PPDUL��8QLYHUVLW\�RI�0LFKLJDQ�'HDUERUQ��86$
Ɣ 5DKHHP�%H\DK��*HRUJLD�,QVWLWXWH�RI�7HFKQRORJ\��86$
Ɣ 7UDF\�&DPS��&RORUDGR�6FKRRO�RI�0LQHV��86$
Ɣ ;LX]KHQ�&KHQJ��*HRUJH�:DVKLQJWRQ�8QLY��86$
Ɣ 2FWDY�&KLSDUD��:DVKLQJWRQ�8QLYHUVLW\�LQ�6W�/RXLV��86$
Ɣ )DONR�'UHVVOHU��8QLYHUVLW\�RI�,QQVEUXFN��$XVWULD
Ɣ 6WHIDQ�'XOPDQ��'HOIW�8QLYHUVLW\�RI�7HFKQRORJ\��7KH�1HWKHUODQGV
Ɣ 5DJKX�*DQWL��,%0�7�-�:DWVRQ�5HVHDUFK�&HQWHU��86$
Ɣ 2PSUDNDVK�*QDZDOL��8QLYHUVLW\�RI�+RXVWRQ��86$
Ɣ <X�*X��6LQJDSRUH�8QLYHUVLW\�RI�7HFKQRORJ\�DQG�'HVLJQ��6LQJDSRUH
Ɣ -LQKXD�*XR��8QLYHUVLW\�RI�0LFKLJDQ��86$
Ɣ 4L�+DQ��&RORUDGR�6FKRRO�RI�0LQHV��86$
Ɣ 3ROO\�+XDQJ��1DWLRQDO�7DLZDQ�8QLYHUVLW\��7DLZDQ
Ɣ +ROJHU�.DUO��8QLYHUVLW\�RI�3DGHUERUQ��*HUPDQ\
Ɣ 0RKDQ�.XPDU��7KH�8QLYHUVLW\�RI�7H[DV�DW�$UOLQJWRQ��86$
Ɣ +\XQ\RXQJ�/HH��7H[DV�$	0�8QLYHUVLW\��86$
Ɣ 6KDQ�/LQ��7HPSOH�8QLYHUVLW\��86$
Ɣ &KULVWLDQ�3RHOODEDXHU��8QLYHUVLW\�RI�1RWUH�'DPH��86$
Ɣ /HR�6HODYR��8QLYHUVLW\�RI�/DWYLD��/DWYLD
Ɣ %DVHP�6KLKDGD��.$867��6DXGL�$UDELD
Ɣ 5DGX�6WROHUX��7H[DV�$	0�8QLYHUVLW\��86$
Ɣ 'DPOD�7XUJXW��8QLYHUVLW\�RI�&HQWUDO�)ORULGD��86$
Ɣ 6KHQJTXDQ�:DQJ��8QYHUVLW\�RI�0LFKLJDQ���'HDUERUQ��86$
Ɣ +RQJ\L�:X��8QLYHUVLW\�RI�/RXLVLDQD�DW�/DID\HWWH��86$
Ɣ :HQGRQJ�;LDR��,QVWLWXWH�IRU�,QIRFRPP�5HVHDUFK��6LQJDSRUH



Ɣ =LJXR�=KRQJ��8QLYHUVLW\�RI�1HEUDVND���/LQFROQ��86$
Ɣ *DQJ�=KRX��&ROOHJH�RI�:LOOLDP�DQG�0DU\��86$
Ɣ 7LQJ�=KX��6WDWH�8QLYHUVLW\�RI�1HZ�<RUN�DW�%LQJKDPWRQ��86$
Ɣ +RQJZHL�=KDQJ��:D\QH�6WDWH�8QLYHUVLW\��86$

�
637�7HFKQLFDO�3URJUDP�&RPPLWWHH�

Ɣ *HUJHO\�$FV��,15,$�*UHQREOH��)UDQFH
Ɣ (ULN�2OLYHU�%ODVV��(XUHFRP��)UDQFH
Ɣ /HYHQWH�%XWW\DQ��%XGDSHVW�8QLYHUVLW\�RI�7HFKQRORJ\�DQG�(FRQRPLFV��+XQJDU\
Ɣ 0DXUR�&RQWL��8QYHUVLW\�RI�3DGXD��,WDO\
Ɣ (PLOLDQR�'H�&ULVWRIDUR��8QLYHUVLW\�RI�&DOLIRUQLD��,UYLQH��86$
Ɣ 5REHUWR�'L�3LHWUR��5RPD�7UH�8QLYHUVLW\�RI�5RPH��,WDO\
Ɣ <LQJIHL�'RQJ��8QLYHUVLW\�RI�+DZDLL��86$
Ɣ =KXR�+DR��8QLYHUVLW\�RI�6FLHQFH�DQG�7HFKQRORJ\�RI�&KLQD��3�5��&KLQD
Ɣ 7DPiV�+ROF]HU��%XGDSHVW�8QLYHUVLW\�RI�7HFKQRORJ\�DQG�(FRQRPLFV��+XQJDU\
Ɣ 0XUWX]D�-DGOLZDOD��(3)/��6ZLW]HUODQG
Ɣ 3HWHU�/DQJHQGRHUIHU��,+3�0LFURHOHFWURQLFV��*HUPDQ\
Ɣ -XQ�/L��&RPPXQLFDWLRQV�5HVHDUFK�&HQWUH�&DQDGD��&DQDGD
Ɣ -DYLHU�/RSH]�0XQR]��8QLYHUVLW\�RI�0DODJD��6SDLQ
Ɣ :HQMLQJ�/RX��9LUJLQLD�7HFK��86$
Ɣ 0RKDPPDG�+RVVHLQ�0DQVKDHL��(3)/��6ZLW]HUODQG
Ɣ -RQDWKDQ�3HWLW��8QLYHUVLW\�RI�7ZHQWH��7KH�1HWKHUODQGV
Ɣ 5DGKD�3RRYHQGUDQ��8QLYHUVLW\�RI�:DVKLQJWRQ��86$
Ɣ %LQD�5DPDPXUWK\��681<�%XIIDOR��86$
Ɣ .XL�5HQ��,OOLQRLV�,QVWLWXWH�RI�7HFKQRORJ\��86$
Ɣ -HDQ�3LHUUH�6HLIHUW��'HXWVFKH�7HOHNRP�/DERUDWRULHV��*HUPDQ\
Ɣ &ODXGLR�6RULHQWH��8QLYHUVLGDG�3ROLWHFQLFD�GH�0DGULG��6SDLQ
Ɣ &KLX�7DQ��7HPSOH�8QLYHUVLW\��86$
Ɣ .ULVKQD�9HQNDWDVXEUDPDQLDQ��8QLYHUVLW\�RI�3HQQV\OYDQLD��86$
Ɣ 1LQR�9LQFHQ]R�9HUGH��8QLYHUVLW\�GL�5RPD�7UH��,WDO\
Ɣ 'LUN�:HVWKRII��+$:�+DPEXUJ��*HUPDQ\
Ɣ )DQ�:X��6KDQJKDL�-LDR�7RQJ�8QLYHUVLW\��3�5��&KLQD
Ɣ .XDL�;X��$UL]RQD�6WDWH�8QLYHUVLW\��86$
Ɣ 6KDQFKLHK�<DQJ��5RFKHVWHU�,QVWLWXWH�RI�7HFKQRORJ\��86$
Ɣ )DQ�<H��,%0�7��-��:DWVRQ�5HVHDUFK�&HQWHU��86$

�



$GGLWLRQDO�5HYLHZHUV
�
5RKLW�$JJDUZDO��7KH�2KLR�6WDWH�8QLYHUVLW\��86$
$KPDG�$O�+DPPRXUL��-RUGDQ�8QLYHUVLW\�RI�6FLHQFH�DQG�7HFKQRORJ\��-RUGDQ
(GXDUGR�%DHQD�0DUWLQH]��&]HFK�7HFKQLFDO�8QLYHUVLW\�LQ�3UDJXH��&]HFK�5HSXEOLF
,JRU�%LORJUHYLF��(3)/��6ZLW]HUODQG
(UH]�%LWRQ��%HQ�*XULRQ�8QLYHUVLW\��,VUDHO
(WKDQ�%ODQWRQ��3XUGXH�8QLYHUVLW\��86$
5DYLVKDQNDU�%RUJDRQNDU��78�%HUOLQ��*HUPDQ\
(\XS�&DQODU��6DSLHQ]D�8QLYHUVLW\�RI�5RPH��,WDO\
<DFLQH�&KDOODO��&RPSLHJQH�8QLYHUVLW\�RI�7HFKQRORJ\��+HXGLDV\F�ODE���)UDQFH
6KD[XQ�&KHQ��8QLYHUVLW\�RI�&DOLIRUQLD��'DYLV��86$
/RQJ�&KHQJ��687'�6LQJDSRUH�8QLYHUVLW\�RI�7HFKQRORJ\�DQG�'HVLJQ��6LQJDSRUH
6HXQJK\XQ�&KRL��6HRXO�1DWLRQDO�8QLYHUVLW\��.RUHD
1LNRODRV�&KU\VRV��,%0�=XULFK�5HVHDUFK�/DERUDWRU\��6ZLW]HUODQG
(DUOHQFH�)HUQDQGHV��9ULMH�8QYLHUVLWHLW�$PVWHUGDP��,WDO\
6ULKDUVKD�*DQJDP��3XUGXH�8QLYHUVLW\��86$
/LDQJ�+H��6LQJDSRUH�8QLYHUVLW\�RI�7HFKQRORJ\�DQG�'HVLJQ��6LQJDSRUH
<L�+XDQJ��8QLYHUVLW\�RI�+RXVWRQ���&HQWUDO�&DPSXV��86$
.pYLQ�+XJXHQLQ��(3)/��6ZLW]HUODQG
6KDGL�,EUDKLP��,15,$�5HQQHV��)UDQFH
$Q[LDR�$QGUHZ�-LDQJ��7H[DV�$	0�8QLYHUVLW\��86$
5XRIDQ�-LQ��8QLYHUVLW\�RI�&RQQHFWLFXW��86$
+XPDLUD�.DPDO��8QLYHUVLW\�RI�%ULWLVK�&ROXPELD��&DQDGD
6DQJKRRQ�.LP��8QLYHUVLW\�RI�0LFKLJDQ��86$
-XOLDQH�.UDPHU��78�%HUOLQ��*HUPDQ\
-HRQJKR�.ZDN��.$,67��.RUHD
+\DQJ�:RQ�/HH��.RQNXN�8QLYHUVLW\��.RUHD
6XN�%RN�/HH��&DUQHJLH�0HOORQ�8QLYHUVLW\��86$
&KXDQ�/L��:D\QH�6WDWH�8QLYHUVLW\��86$
-XQNXQ�/L��=KHMLDQJ�8QLYHUVLW\��3�5��&KLQD
:HL�/L��7KH�*HRUJH�:DVKLQJWRQ�8QLYHUVLW\��86$
<X�/L��8QLYHUVLW\�DW�%XIIDOR��86$
=KDRTXDQ�/L��)ORULGD�$WODQWLF�8QLYHUVLW\��86$
4L[X�/LX��*UDGXDWH�8QLYHUVLW\�RI�&KLQHVH�$FDGHP\�RI�6FLHQFHV��3�5��&KLQD
;LDRKXL�/LX��:D\QH�6WDWH�8QLYHUVLW\��86$
$GULDQ�/RFK��7HFKQLVFKH�8QLYHUVLWDW�'DUPVWDGW��*HUPDQ\
<XH[LQ�0DR��8QLYHUVLW\�RI�&RQQHFWLFXW��86$
6DPLU�0HGMLDK��8QLYHUVLW\�RI�%RUGHDX[�����&156�/D%5,��)UDQFH
+XD�0X��$XEXUQ�8QLYHUVLW\��86$
7LQJ�1LQJ��8QLYHUVLW\�RI�/RXLVLDQD�DW�/DID\HWWH��86$
$QNLWNXPDU�3DWHO��8QLYHUVLW\�RI�7H[DV�DW�'DOODV��86$
%UDG�3HQRII��*RRJOH��86$
(GLVRQ�3LJQDWRQ�GH�)UHLWDV��8QLYHUVLW\�RI�%UDVLOLD��%UD]LO
-DFHN�5DN��*GDQVN�8QLYHUVLW\�RI�7HFKQRORJ\��3RODQG
6DPSDWK�5DQJDUDMDQ��1(&�/DEV�$PHULFD��86$
5DPLQ�6DGUH��8QLYHUVLW\�RI�7ZHQWH��7KH�1HWKHUODQGV
'RULV�6FKL|EHUJ��78�%HUOLQ��*HUPDQ\
0DWWHR�6HUHQR��8QLYHUVLW\�RI�7RULQR��,WDO\
.XQDO�6KDK��8QLYHUVLW\�RI�7H[DV�DW�$UOLQJWRQ��86$
'DQ�6KDQ��8QLYHUVLW\�RI�0LFKLJDQ��'HDUERUQ��86$
<XDQ�6RQJ��8QLYHUVLW\�RI�&RQQHFWLFXW��86$
$UXQ�6ULGKDUDQ��7KH�2KLR�6WDWH�8QLYHUVLW\��86$
-RmR�7DYHLUD�$UD~MR��8QLYHUVLW\�&ROOHJH�/RQGRQ��8QLWHG�.LQJGRP
0LNH�:HVWDOO��&OHPVRQ�8QLYHUVLW\��86$
'HQJ\XDQ�:X��7KH�*HRUJH�:DVKLQJWRQ�8QLYHUVLW\��86$
4LDR�;LDQJ��:D\QH�6WDWH�8QLYHUVLW\��86$
+H�<DQ��$7	7�/DEV���5HVHDUFK��86$
4LEHQ�<DQ��9LUJLQLD�7HFK��86$
=KLSHQJ�<DQJ��8QLYHUVLW\�RI�/RXLVLDQD�DW�/DID\HWWH��86$
+DLIDQ�<DR��681<�%XIIDOR��86$
<DQ]KX�<H��1(&�/DERUDWRULHV�$PHULFD��86$



6KXFKHQJ�<X��8QLYHUVLW\�RI�$UNDQVDV�DW�/LWWOH�5RFN��86$
;LDRMXQ�<XDQ��&KLQHVH�8QLYHUVLW\�RI�+RQJ�.RQJ��+RQJ�.RQJ
=KRX�<XDQ��8QLYHUVLW\�RI�+RXVWRQ��86$
%RZX�=KDQJ��7KH�*HRUJH�:DVKLQJWRQ�8QLYHUVLW\��86$
1LQJ�=KDQJ��9LUJLQLD�7HFK��86$
<XDQ�=KDQJ��681<�%XIIDOR��86$
<DR�=KHQJ��9LUJLQLD�3RO\WHFKQLF�,QVWLWXWH�DQG�6WDWH�8QLYHUVLW\��86$
+RQJ\X�=KRX��8QLYHUVLW\�RI�/RXLVLDQD�DW�/DID\HWWH��86$



0HVVDJH�IURP�WKH�:RUNVKRS�*HQHUDO�&KDLUV

:HOFRPH�WR�WKH�,&&&1������:RUNVKRSV��$V�DQ�LQWHJUDO�SDUW�RI�WKH�FRQIHUHQFH��WKH�,&&&1�ZRUNVKRS�SURJUDP�SURYLGHV�
LQWHUQDWLRQDO�IRUXPV�IRU�VFLHQWLVWV�DQG�HQJLQHHUV�WR�H[FKDQJH�DQG�VKDUH�WKHLU�H[SHULHQFHV��UHVHDUFK�UHVXOWV��DQG�QHZ�LGHDV�
RQ� KRW� DQG� HPHUJLQJ� WRSLFV� RQ� FRPSXWHU� FRPPXQLFDWLRQV� DQG� QHWZRUNV�� 7KLV� \HDU�ZH� HQMR\HG� WKH� JUHDW� SULYLOHJH� WR�
KDYH�ZRUNHG�ZLWK�UHVHDUFKHUV�DFURVV�WKH�ZRUOG�LQ�RUJDQL]LQJ�QLQH�ZRUNVKRSV�FRYHULQJ�D�YDULHW\�RI�WRSLFV�LQ�WKH�DUHD�RI�
FRPSXWHU�FRPPXQLFDWLRQV�DQG�QHWZRUNV��7KHVH�ZRUNVKRSV�DUH�
�

Ɣ &RQWH[W4R6� ±� &RQWH[W�$ZDUH�4R6� 3URYLVLRQLQJ� DQG�0DQDJHPHQW� IRU� (PHUJLQJ�1HWZRUNV�� $SSOLFDWLRQV� DQG�
6HUYLFHV

Ɣ 30(&7�±�3HUIRUPDQFH�0RGHOLQJ�DQG�(YDOXDWLRQ�RI�&RPSXWHU�DQG�7HOHFRPPXQLFDWLRQ�1HWZRUNV
Ɣ :L0$1�±�:LUHOHVV�0HVK�DQG�$G�+RF�1HWZRUNV
Ɣ 0&&�±�0XOWLPHGLD�&RPSXWLQJ�DQG�&RPPXQLFDWLRQV
Ɣ FR+HW1HW�±�&RRSHUDWLYH�+HWHURJHQHRXV�1HWZRUNV
Ɣ 0REL367�±�3ULYDF\��6HFXULW\�DQG�7UXVW�LQ�0RELOH�DQG�:LUHOHVV�6\VWHPV
Ɣ 1,0(�±�1HWZRUNLQJ�,VVXHV�LQ�0XOWLPHGLD�(QWHUWDLQPHQW
Ɣ 6HFOR7�±�6HFXULW\�RI�WKH�,QWHUQHW�RI�7KLQJV
Ɣ 61�±�6HQVRU�1HWZRUNV

�
:H�ZRXOG�OLNH�WR�WKDQN�DOO�WKH�ZRUNVKRS�RUJDQL]HUV�IRU�WKHLU�OHDGHUVKLS�DQG�KDUG�ZRUN�LQ�SXWWLQJ�WRJHWKHU�WKHVH�H[FHOOHQW�
ZRUNVKRSV��2UJDQL]LQJ�D�ZRUNVKRS�LV�D�JUHDW�FRQWULEXWLRQ�WR�WKH�UHVHDUFK�FRPPXQLW\�DQG�LW�UHTXLUHV�WUHPHQGRXV�HIIRUWV��
:H�ZDQW� WR� WKDQN� DOO� ZRUNVKRS� FRPPLWWHH�PHPEHUV� DQG� H[WHUQDO� UHYLHZHUV� IRU� WKH� WLPH� GHGLFDWHG� WR� UHYLHZLQJ� WKH�
VXEPLWWHG� SDSHUV��:H� DUH� DOVR� JUDWHIXO� WR� DOO� DXWKRUV� IRU� VXEPLWWLQJ� WKHLU�ZRUN� WR� WKHVH�ZRUNVKRSV��0DQ\� WKDQNV� DUH�
GXH�WR�,&&&1�*HQHUDO�&R�&KDLUV�3URI��.ULVKQD�.DQW�DQG�3URI��;LDRER�=KRX�DQG�WKH�,&&&1�3URJUDP�&R�&KDLUV�3URI��
3UDVDQW�0RKDSDWUD�DQG�3URI��*XHYDUD�1RXELU� IRU� WKHLU�JUHDW� VXSSRUW�DQG�KHOS�RQ�QXPHURXV�DVSHFWV�RI� WKH�ZRUNVKRSV��
)LQDOO\��ZH�WKDQN�WKH�6WHHULQJ�&RPPLWWHH�&KDLU��'U��(��.��3DUN��IRU�KLV�YLVLRQ�DQG�GHGLFDWLRQ�WR�PDLQWDLQLQJ�,&&&1�DV�D�
SUHPLHUH�LQWHUQDWLRQDO�FRQIHUHQFH�LQ�FRPSXWHU�FRPPXQLFDWLRQV�DQG�QHWZRUNV�
�
,&&&1������:RUNVKRS�&R�&KDLUV
�
)DQ�=KDL��7H[DV�,QVWUXPHQWV��86$
&KULVWLDQ�3RHOODEDXHU��8QLYHUVLW\�RI�1RWUH�'DPH��86$

�



0HVVDJH�IURP�:L0$1¶���:RUNVKRS�&KDLU
�
:HOFRPH�WR�WKH�6L[WK�,(((�,QWHUQDWLRQDO�:RUNVKRS�RQ�:LUHOHVV�0HVK�DQG�$G�+RF�1HWZRUNV��:L0$1��������ZKLFK�LV�
KHOG� LQ� FRQMXQFWLRQ�ZLWK� WKH���VW� ,(((� ,QWHUQDWLRQDO�&RQIHUHQFH�RQ�&RPSXWHU�&RPPXQLFDWLRQV� DQG�1HWZRUNV� �,(((�
,&&&1��������0XQLFK��*HUPDQ\��-XO\����������
�
7KH�JRDO�RI�WKLV�ZRUNVKRS�LV�WR�EULQJ�WRJHWKHU�WKH�WHFKQRORJLHV�DQG�UHVHDUFKHUV�ZKR�VKDUH�LQWHUHVW�LQ�WKH�DUHD�RI�ZLUHOHVV�
PHVK� DQG� DG� KRF� QHWZRUNV�� ,WV� SXUSRVH� LV� WR� SURPRWH� GLVFXVVLRQV� RI� UHVHDUFK� DQG� UHOHYDQW� DFWLYLWLHV� LQ� WKH� GHVLJQ� RI�
DUFKLWHFWXUHV�� SURWRFROV�� DOJRULWKPV�� VHUYLFHV�� DQG� DSSOLFDWLRQV� IRU� ZLUHOHVV� PHVK� DQG� DG� KRF� QHWZRUNV�� $OVR�� WKLV�
ZRUNVKRS�DLPV�DW�LQFUHDVLQJ�WKH�V\QHUJ\�EHWZHHQ�DFDGHPLF�DQG�LQGXVWU\�SURIHVVLRQDOV�ZRUNLQJ�LQ�WKLV�DUHD�
�
7KLV�LQWHUQDWLRQDO�ZRUNVKRS�FROOHFWHG�UHVHDUFK�SDSHUV�RQ�WKH�DERYH�UHVHDUFK�LVVXHV�IURP�VHYHUDO�FRXQWULHV�RI�WKH�ZRUOG��
VXFK�DV�%UD]LO��*HUPDQ\��.RUHD��3RODQG��3RUWXJDO��6SDLQ��7DLZDQ��7KH�1HWKHUODQGV��8QLWHG�.LQJGRP��DQG�86$��3DSHUV�
FROOHFWHG� LQ� WKLV� LQWHUQDWLRQDO� ZRUNVKRS� ZHUH� ULJRURXVO\� UHYLHZHG� E\� WKH� VFLHQWLILF� SURJUDP� FRPPLWWHH� PHPEHUV��
$FFRUGLQJ�WR�WKH�UHYLHZ�UHVXOWV��WKH�SURJUDP�FRPPLWWHH�PHPEHUV�KDYH�VHOHFWHG����KLJK�TXDOLW\�SDSHUV�WR�EH�SUHVHQWHG�LQ�
WKLV�ZRUNVKRS��$XWKRUV�RI�WKH�GLVWLQJXLVKHG�SDSHUV�ZLOO�EH�LQYLWHG�WR�VXEPLW�WKH�H[WHQGHG�YHUVLRQV�RI�WKHLU�SDSHUV�IRU�D�
VSHFLDO�LVVXH�RI�WKH�(OVHYLHU�-RXUQDO�RI�&RPSXWHU�DQG�6\VWHP�6FLHQFHV��-&66��
�
0DQ\�SHRSOH�KDYH�NLQGO\�KHOSHG�XV�WR�SUHSDUH�DQG�RUJDQL]H�:L0$1¶���ZRUNVKRS��)LUVW�RI�DOO��ZH�ZRXOG�OLNH�WR�WKDQN�
WKH�:L0$1¶���2UJDQL]DWLRQ� DQG�7HFKQLFDO� 3URJUDP�&RPPLWWHH� IRU� WKHLU� VXSSRUW�� FRQVWUXFWLYH� IHHGEDFN�� DQG� WLPHO\�
UHYLHZV��:H�ZRXOG� OLNH� WR�JUHDWO\�DSSUHFLDWH� WKH�VXSSRUW�ZH�JRW� IURP�WKH� ,(((�,&&&1������:RUNVKRS�*HQHUDO�&R�
&KDLUV�� 'U�� )DQ� =KDL�� 7H[DV� ,QVWUXPHQWV�� 86$�� DQG� 3URI�� &KULVWLDQ� 3RHOODEDXHU�� 8QLYHUVLW\� RI� 1RWUH� 'DPH�� 86$��
0RUHRYHU��ZH� DUH�YHU\� WKDQNIXO� WR� WKH�RXWVWDQGLQJ� VXSSRUW�ZH� UHFHLYHG� IURP� WKH�6WHHULQJ�&RPPLWWHH�PHPEHUV��3URI��
&KULVWLDQ� 3RHOODEDXHU�� 8QLYHUVLW\� RI� 1RWUH� 'DPH�� 86$�� DQG� 3URI�� /LTLDQJ� =KDQJ�� ,QGLDQD� 8QLYHUVLW\� 6RXWK� %HQG��
)LQDOO\��ZH�DOVR�ZRXOG� OLNH� WR� WDNH�RSSRUWXQLW\� WR� WKDQN�DOO� H[WHUQDO� UHYLHZHUV�DQG�FRQWULEXWLQJ�DXWKRUV� IRU�SURGXFLQJ�
KLJK�TXDOLW\�SDSHUV�WR�EH�SUHVHQWHG�DW�:L0$1¶���
�
:L0$1¶���:RUNVKRS�&KDLU
�
+DELE�0��$PPDUL��8QLYHUVLW\�RI�0LFKLJDQ�'HDUERUQ��86$�



0HVVDJH�IURP�WKH�30(&7¶���&R�FKDLUV
�
:HOFRPH� WR� WKH� �WK� ,QWHUQDWLRQDO� :RUNVKRS� RQ� 3HUIRUPDQFH� 0RGHOOLQJ� DQG� (YDOXDWLRQ� LQ� &RPSXWHU� DQG�
7HOHFRPPXQLFDWLRQ� 1HWZRUNV� �30(&7� ������ LQ� FRQMXQFWLRQ� ZLWK� WKH� ��VW� ,QWHUQDWLRQDO� &RQIHUHQFH� RQ� &RPSXWHU�
&RPPXQLFDWLRQV�DQG�1HWZRUNV��,&&&1�������RQ�-XO\����WR�$XJXVW���������LQ�0XQLFK��*HUPDQ\�
�
7KH� SXUSRVH� RI� WKLV� ZRUNVKRS� LV� WR� SURYLGH� DQ� LQWHUQDWLRQDO� IRUXP� IRU� UHVHDUFKHUV� DQG� LQGXVWU\� SUDFWLWLRQHUV� WR�
SUHVHQW� WKHLU� VWDWH�RI�DUW� UHVHDUFK� RQ� SHUIRUPDQFH� PRGHOOLQJ� DQG� HYDOXDWLRQ� VWXGLHV� LQ� DOO� DVSHFWV� RI� FRPSXWHU� DQG�
WHOHFRPPXQLFDWLRQ�QHWZRUNV�DQG�WR�H[FKDQJH�LGHDV�DQG�H[SORUH�QHZ�DYHQXHV�RI�FROODERUDWLRQV�
�
7KLV� LQWHUQDWLRQDO� ZRUNVKRS� FROOHFWHG� UHVHDUFK� SDSHUV� RQ� WKH� DERYH� UHVHDUFK� LVVXHV� IURP�*HUPDQ\�� &DQDGD�� 1RUZD\��
&KLQD��86$��8.��-DSDQ��7XQLVLD�DQG�.RUHD��3DSHUV�FROOHFWHG�LQ�WKLV�LQWHUQDWLRQDO�ZRUNVKRS�ZHUH�ULJRURXVO\�UHYLHZHG�E\�
WKH�VFLHQWLILF�SURJUDPPH�FRPPLWWHH�PHPEHUV��$FFRUGLQJ� WR� WKH�UHYLHZ�UHVXOWV�� WKH�SURJUDP�FRPPLWWHH�PHPEHUV�KDYH�
VHOHFWHG���KLJK�TXDOLW\�SDSHUV�WR�EH�SUHVHQWHG�LQ�WKLV�ZRUNVKRS�
�
0DQ\�SHRSOH�KDYH�NLQGO\�KHOSHG�XV�WR�SUHSDUH�DQG�RUJDQL]H�WKH�30(&7�ZRUNVKRS��)LUVW�RI�DOO��ZH�ZRXOG�OLNH�WR�WKDQN�
WKH� ,&&&1� ����� RUJDQL]DWLRQ� DQG� WHFKQLFDO� SURJUDP� FRPPLWWHH� IRU� WKHLU� VXSSRUW�� FRQVWUXFWLYH� IHHGEDFN�� DQG� WLPHO\�
UHYLHZV��:H�ZRXOG�OLNH�WR�JUHDWO\�DSSUHFLDWH�WKH�VXSSRUW�ZH�JRW�IURP�WKH�,&&&1������ZRUNVKRS�FR�FKDLU��)DQ�=KDL�DQG�
&KULVWLDQ�3RHOODEDXHU��)LQDOO\��ZH�DOVR�ZRXOG� OLNH� WR� WDNH�RSSRUWXQLW\� WR� WKDQN�DOO�H[WHUQDO� UHYLHZHUV�DQG�FRQWULEXWLQJ�
DXWKRUV�IRU�SURGXFLQJ�KLJK�TXDOLW\�SDSHUV�WR�EH�SUHVHQWHG�DW�WKH�30(&7������
�
�
*HQHUDO�&R�&KDLUV
'RQJ�.XQ�1RK��6RRQJVLO�8QLYHUVLW\��.5
/LQ�*XDQ��/RXJKERURXJK�8QLYHUVLW\��8.
;LQJDQJ�:DQJ��&RYHQWU\�8QLYHUVLW\��8.
�



0HVVDJH�IURP�WKH�0&&¶���:RUNVKRS�&KDLUV
�
:HOFRPH� WR� WKH� �WK� ,QWHUQDWLRQDO� :RUNVKRS� RQ� 0XOWLPHGLD� &RPSXWLQJ� DQG� &RPPXQLFDWLRQV� WKDW� WDNHV� SODFH� LQ�
FRQMXQFWLRQ�ZLWK�WKH���VW�,&&&1�&RQIHUHQFH�LQ�0XQLFK��*HUPDQ\��7KLV�HYHQW�LV�WHFKQLFDOO\�FR�VSRQVRUHG�E\�WKH�,(((�
DQG�,(((�&RPPXQLFDWLRQ�6RFLHW\
�
7KH�H[SORVLYHO\�JURZLQJ�PRPHQWXP�EHKLQG�ZRUOGZLGH�EURDGEDQG�GHSOR\PHQW�DQG�WKH�HPHUJLQJ�FRQYHUJHQFH�RI�YRLFH��
LPDJH��YLGHR�DQG�GDWD�VHUYLFHV�RIIHU� WKH�EDVH�IRU�YDULRXV�PRGHUQ�PXOWLPHGLD�DSSOLFDWLRQV�DQG�VHUYLFHV�VXFK�DV�PRELOH�
79��PXOWLPHGLD�PHVVHQJHU�DQG�EORJ��VRFLDO�QHWZRUNLQJ��YLGHR�FRQIHUHQFLQJ��,QWHUQHW�JDPLQJ��LQWHUDFWLYH�79��,379��DQG�
PXOWLPHGLD�YLVXDOL]DWLRQ��QDYLJDWLRQ��PDQDJHPHQW��VHDUFK�DQG�UHWULHYDO��7KH�DGYDQFHV�RI�FRPSXWLQJ�DQG�FRPPXQLFDWLRQ�
RYHU� ZLUHG� DQG� ZLUHOHVV� QHWZRUNV� DQG� QHZ� WHFKQRORJLHV�� UDQJLQJ� IURP� PXOWLPHGLD� FRGLQJ�� QHWZRUN� LQIUDVWUXFWXUH��
FRQWHQW�GLVWULEXWLRQ�SURWRFROV��DQG�TXDOLW\�RI�VHUYLFH��4R6��PDQDJHPHQW�WR�SRVW�SURFHVVLQJ�DQG�DQDO\VLV��KDYH�VWLPXODWHG�
PRUH�GLYHUVLILHG�PXOWLPHGLD�DSSOLFDWLRQV�DQG�VHUYLFHV�
�
1RZ� LQ� LWV� IRXUWK� \HDU�� WKH� ,QWHUQDWLRQDO� :RUNVKRS� VHULHV� RQ� 0XOWLPHGLD� &RPSXWLQJ� DQG� &RPPXQLFDWLRQV� SURYLGHV�
D� SURIHVVLRQDO� IRUXP� IRU� LQGXVWU\� DQG� DFDGHPLF� UHVHDUFKHUV� IURP� DURXQG� WKH� ZRUOG� WR� SUHVHQW� WKHLU� VWDWH�RI�WKH�
DUW� DFFRPSOLVKPHQWV�� H[FKDQJH� ODWHVW� H[SHULHQFHV�� DQG� H[SORUH� IXWXUH� GLUHFWLRQV� IRU� PXOWLPHGLD� FRPSXWLQJ� DQG�
FRPPXQLFDWLRQV��$V�WKH�VFRSH�RI�PXOWLPHGLD�FRPSXWLQJ�DQG�FRPPXQLFDWLRQV�LV�YHU\�EURDG��ZH�IRFXV�WKLV�\HDU�RQ�VRPH�
VHOHFWHG�WRSLFV�VXFK�DV�LPDJH�YLGHR�SURFHVVLQJ���'79��,QWHUQHW�+&,��PRELOH�PXOWLPHGLD��DQG�VRIW�ELRPHWULFV�
�
0&&������ FROOHFWHG� UHVHDUFK� SDSHUV� RQ� WKH� DERYH� UHVHDUFK� LVVXHV� IURP�.RUHD�� 3RUWXJDO��7DLZDQ�� DQG�&DQDGD�� 3DSHUV�
VXEPLWWHG�ZHUH�ULJRURXVO\�UHYLHZHG�E\�WKH�VFLHQWLILF�SURJUDP�FRPPLWWHH�PHPEHUV��$FFRUGLQJ�WR�WKH�UHYLHZ�UHVXOWV��WKH�
SURJUDP�FRPPLWWHH�PHPEHUV�KDYH�VHOHFWHG�WKUHH�KLJK�TXDOLW\�SDSHUV�WR�EH�SUHVHQWHG�LQ�WKLV�ZRUNVKRS�
�
:H�ZRXOG�OLNH�WR�H[SUHVV�RXU�DSSUHFLDWLRQ�WR�DOO�WKH�FRQWULEXWRUV�DQG�DXWKRUV�IRU�WKHLU�VXEPLVVLRQV�WR�0&&�������6SHFLDO�
WKDQNV�DUH�GXH�WR�WKH�PHPEHUV�RI�WKH�7HFKQLFDO�3URJUDP�&RPPLWWHH�IRU�WKHLU�LQYDOXDEOH�KHOS�ZLWK�WKH�UHYLHZ�SURFHVV��
)LQDOO\��ZH�ZRXOG� OLNH� WR� DFNQRZOHGJH� DQG�JUHDWO\� DSSUHFLDWH� WKH� NLQG� DQG�SURIHVVLRQDO� VXSSRUW� E\� WKH� ,&&&1������
RUJDQL]HUV��WKH�,&&&1�VWHHULQJ�FRPPLWWHH�DQG�HVSHFLDOO\�WKH�ZRUNVKRS�FKDLUV�'U��)DQ�=KDL��7H[DV�,QVWUXPHQWV��7H[DV��
86$��DQG�'U��&KULVWLDQ�3RHOODEDXHU��8QLYHUVLW\�RI�1RWUH�'DPH��,QGLDQD��86$��
�
3URJUDP�&R�&KDLUV�
=KHQJ�-XQ�=KD��1DWLRQDO�8QLYHUVLW\�RI�6LQJDSRUH
0HQJ�:DQJ��+HIHL�8QLYHUVLW\�RI�7HFKQRORJ\��&KLQD
<XQ�5D\PRQG��)X��681<�DW�%XIIDOR��86$��
�



0HVVDJH�IURP�WKH�&RQWH[W4R6������&R�FKDLUV
�
:HOFRPH� WR� WKH� 6HFRQG� ,QWHUQDWLRQDO� :RUNVKRS� RQ� &RQWH[W�DZDUH� 4R6� 3URYLVLRQLQJ� DQG� 0DQDJHPHQW� IRU�
(PHUJLQJ�1HWZRUNV��$SSOLFDWLRQV�DQG�6HUYLFHV��&RQWH[W4R6�������LQ�FRQMXQFWLRQ�ZLWK�WKH���WK�,QWHUQDWLRQDO�
&RQIHUHQFH�RQ�&RPSXWHU�&RPPXQLFDWLRQV�DQG�1HWZRUNV��,&&&1�������RQ�-XO\���WK�WR�$XJXVW��QG�������LQ�
0XQLFK��*HUPDQ\�
�
7KH�SXUSRVH�RI�WKLV�ZRUNVKRS�LV�WR�EULQJ�WRJHWKHU�UHVHDUFKHUV�DQG�LQGXVWU\�SUDFWLWLRQHUV�WR�SUHVHQW�DQG�GLVFXVV�
QRYHO�DSSURDFKHV�DQG� VROXWLRQV�DV�ZHOO� DV� UHFHQW� UHVXOWV� LQ� WKH� ILHOG�RI�FRQWH[W�DZDUH�4R6�SURYLVLRQLQJ�DQG�
PDQDJHPHQW�IRU�HPHUJLQJ�QHWZRUNV��DSSOLFDWLRQV�DQG�VHUYLFHV�DQG�WR�H[FKDQJH�LGHDV�DQG�H[SORUH�QHZ�DYHQXHV�
RI�FROODERUDWLRQV�
�
7KLV�ZRUNVKRS�FROOHFWHG�UHVHDUFK�SDSHUV�RQ�WKH�DERYH�UHVHDUFK�LVVXHV�IURP�VHYHUDO�FRXQWULHV��3DSHUV�FROOHFWHG�
LQ� WKLV� LQWHUQDWLRQDO� ZRUNVKRS� ZHUH� ULJRURXVO\� UHYLHZHG� E\� WKH� VFLHQWLILF� SURJUDPPH� FRPPLWWHH� PHPEHUV��
$FFRUGLQJ� WR� WKH� UHYLHZ� UHVXOWV�� WKH�SURJUDP�FRPPLWWHH�PHPEHUV�KDYH� VHOHFWHG���KLJK�TXDOLW\�SDSHUV� WR�EH�
SUHVHQWHG�LQ�WKLV�ZRUNVKRS�
�
0DQ\� UHVHDUFKHUV� IURP� DOO� RYHU� WKH� ZRUOG� KDYH� NLQGO\� KHOSHG� XV� WR� SUHSDUH� DQG� RUJDQL]H� WKH� &RQWH[W4R6�
ZRUNVKRS��)LUVW�RI�DOO��ZH�ZRXOG�OLNH�WR�WKDQN�WKH�,&&&1������RUJDQL]DWLRQ�DQG�WHFKQLFDO�SURJUDP�FRPPLWWHH�
IRU�WKHLU�VXSSRUW��FRQVWUXFWLYH�IHHGEDFN��DQG�WLPHO\�SURSRVDO�UHYLHZ��:H�ZRXOG�OLNH�WR�JUHDWO\�DSSUHFLDWH�WKH�
VXSSRUW�ZH�JRW�IURP�WKH�,&&&1������ZRUNVKRS�FR�FKDLUV��)DQ�=KDL��7H[DV�,QVWUXPHQWV��86$�DQG�&KULVWLDQ�
3RHOODEDXHU�� 8QLYHUVLW\� RI�1RWUH�'DPH��86$�� )LQDOO\�� ZH� DOVR�ZRXOG� OLNH� WR� WDNH� RSSRUWXQLW\� WR� WKDQN� DOO�
H[WHUQDO�UHYLHZHUV�DQG�FRQWULEXWLQJ�DXWKRUV�IRU�SURGXFLQJ�KLJK�TXDOLW\�SDSHUV�WR�EH�SUHVHQWHG�DW�&RQWH[W4R6�
�����
�
&RQWH[W4R6������:RUNVKRS�&KDLUV
�
3URI��'U��,QJ��'LSO��:LUWVFK��,QJ��<RUN�7�FKHOPDQQ��5XKU�8QLYHUVLW\�%RFKXP��*HUPDQ\
3URI��'U��1DGHU�)��0LU��6DQ�-RVH�6WDWH�8QLYHUVLW\��86$
'U��,QJ��3DWULFN�%HQMDPLQ�%|N��5XKU�8QLYHUVLW\�%RFKXP��*HUPDQ\
�
�



0HVVDJH�IURP�WKH�0REL367������&R�FKDLUV
�
:HOFRPH�WR�WKH�6HFRQG�,QWHUQDWLRQDO�:RUNVKRS�RQ�3ULYDF\��6HFXULW\�DQG�7UXVW�LQ�0RELOH�DQG�:LUHOHVV�6\VWHPV�
�0REL367������� LQ� FRQMXQFWLRQ�ZLWK�7KH���WK� ,QWHUQDWLRQDO�&RQIHUHQFH�RQ�&RPSXWHU�&RPPXQLFDWLRQV� DQG�
1HWZRUNV��,&&&1��������-XO\����WR�$XJXVW�����������0XQLFK��*HUPDQ\�
�
7KLV� ZRUNVKRS� DLPV� WR� EULQJ� WRJHWKHU� WKH� WHFKQRORJLVWV� DQG� UHVHDUFKHUV� ZKR� VKDUH� LQWHUHVW� LQ� WKH� DUHD� RI�
VHFXULW\��SULYDF\�DQG�WUXVW�LQ�PRELOH�DQG�ZLUHOHVV�V\VWHPV��DV�ZHOO�DV�H[SORUH�QHZ�YHQXHV�RI�FROODERUDWLRQ��7KH�
PDLQ�SXUSRVH�LV�WR�SURPRWH�GLVFXVVLRQV�RI�UHVHDUFK�DQG�UHOHYDQW�DFWLYLWLHV�LQ�WKH�PRGHOV�DQG�GHVLJQV�RI�VHFXUH��
SULYDF\�SUHVHUYLQJ��RU�WUXVW�DUFKLWHFWXUHV��SURWRFROV��DOJRULWKPV��VHUYLFHV��DQG�DSSOLFDWLRQV��DV�ZHOO�DV�DQDO\VLV�
RQ�F\EHU�WKUHDW�LQ�PRELOH�DQG�ZLUHOHVV�V\VWHPV��,W�DOVR�DLPV�DW�LQFUHDVLQJ�WKH�V\QHUJ\�EHWZHHQ�DFDGHPLF�DQG�
LQGXVWU\�SURIHVVLRQDOV�ZRUNLQJ�LQ�WKLV�DUHD�
�
7KLV� LQWHUQDWLRQDO� ZRUNVKRS� FROOHFWHG� UHVHDUFK� SDSHUV� RQ� WKH� DERYH� UHVHDUFK� LVVXHV� IURP� PDQ\� FRXQWULHV�
LQFOXGLQJ�86$��,WDO\��&]HFK��6DXGL�$UDELD��3XHUWR�5LFR��&DQDGD��-DSDQ��)LQODQG��,QGLD��3DSHUV�FROOHFWHG�LQ�WKLV�
LQWHUQDWLRQDO�ZRUNVKRS�ZHUH�ULJRURXVO\�UHYLHZHG�E\�WKH�VFLHQWLILF�SURJUDPPH�FRPPLWWHH�PHPEHUV��$FFRUGLQJ�
WR�WKH�UHYLHZ�UHVXOWV��WKH�SURJUDP�FRPPLWWHH�PHPEHUV�KDYH�VHOHFWHG���KLJK�TXDOLW\�SDSHUV�WR�EH�SUHVHQWHG�LQ�
WKLV�ZRUNVKRS��$XWKRUV� RI� WKH� GLVWLQJXLVKHG� SDSHUV�ZLOO� EH� LQYLWHG� WR� VXEPLW� WKH� H[WHQGHG� YHUVLRQV� RI� WKHLU�
SDSHUV�IRU�D�VSHFLDO�LVVXH�RI�,QIRUPDWLRQ���$Q�,QWHUQDWLRQDO�,QWHUGLVFLSOLQDU\�-RXUQDO�
�
0DQ\�SHRSOH� KDYH� NLQGO\� KHOSHG� XV� WR� SUHSDUH� DQG� RUJDQL]H� WKH�0REL367�ZRUNVKRS��)LUVW� RI� DOO��ZH�ZRXOG�
OLNH� WR� WKDQN� WKH� ,&&&1������RUJDQL]DWLRQ�DQG� WHFKQLFDO�SURJUDP�FRPPLWWHH� IRU� WKHLU� VXSSRUW�� FRQVWUXFWLYH�
IHHGEDFN��DQG�WLPHO\�UHYLHZV��:H�ZRXOG�OLNH�WR�JUHDWO\�DSSUHFLDWH�WKH�VXSSRUW�ZH�JRW�IURP�WKH�,&&&1������
ZRUNVKRS�FR�FKDLUV�� 'U�� )DQ� =KDL�� 7H[DV� ,QVWUXPHQWV�� 86$�� DQG� 3URI�� &KULVWLDQ� 3RHOODEDXHU�� 8QLYHUVLW\�
RI� 1RWUH� 'DPH�� 86$�� )LQDOO\�� ZH� DOVR� ZRXOG� OLNH� WR� WDNH� RSSRUWXQLW\� WR� WKDQN� DOO� H[WHUQDO� UHYLHZHUV� DQG�
FRQWULEXWLQJ�DXWKRUV�IRU�SURGXFLQJ�KLJK�TXDOLW\�SDSHUV�WR�EH�SUHVHQWHG�DW�WKH�0REL367������
�
0REL367������:RUNVKRS�&R�&KDLUV
�
'U��.HZHL�6KD��2NODKRPD�&LW\�8QLYHUVLW\��86$
'U��=KHQJSLQJ�:X��8QLYHUVLW\�RI�%ULGJHSRUW��86$
'U��<DIHL�<DQJ��4XDOFRPP�,QF���86$



0HVVDJH�IURP�1,0(¶���:RUNVKRS�&KDLUV
�
:HOFRPH�WR�WKH��WK�,QWHUQDWLRQDO�:RUNVKRS�RQ�1HWZRUNLQJ�,VVXHV�LQ�0XOWLPHGLD�(QWHUWDLQPHQW��1,0(�������WKDW�WDNHV�
SODFH�LQ�FRQMXQFWLRQ�ZLWK�WKH���VW�,&&&1�&RQIHUHQFH�LQ�0XQLFK��*HUPDQ\��7KLV�HYHQW�LV�WHFKQLFDOO\�FR�VSRQVRUHG�E\�WKH�
,(((�DQG�,(((�&RPPXQLFDWLRQ�6RFLHW\�
�
7KH�JURZLQJ�DYDLODELOLW\�RI�GLJLWDO�FRQWHQWV�DQG�WKH�VLPXOWDQHRXV�FRVW�UHGXFWLRQV�LQ�VWRUDJH��SURFHVVLQJ��DQG�QHWZRUNLQJ�
LV�GULYLQJ�WKH�JURZWK�RI�WKH�HQWHUWDLQPHQW�WHFKQRORJ\��:KLOH�LQ�WKH�SDVW�HQWHUWDLQPHQW�WHFKQRORJ\�WUDGLWLRQDOO\�RIIHUHG�
SUHGRPLQDQWO\� SDVVLYH� H[SHULHQFHV�� FRQWLQXDO� DGYDQFHV� LQ� QHWZRUN� DQG� FRPSXWHU� WHFKQRORJLHV� DUH� SURYLGLQJ� WRROV�
IRU� LPSOHPHQWLQJ� JUHDWHU� LQWHUDFWLYLW\� DQG� IRU� HQDEOLQJ� FRQVXPHUV� WR� HQMR\� PRUH� H[FLWLQJ� H[SHULHQFHV�� VXFK� DV�� IRU�
H[DPSOH�� LQWHUDFWLYH� GLJLWDO� 79�� LQWHUDFWLYH� WKHDWUH� DQG� RUFKHVWUDWHG� PXVLF� DQG� VRXQG� GHVLJQ�� 7KLV� SKHQRPHQRQ� LV�
SXOOLQJ� WRJHWKHU� DQ� H[WUHPHO\� GLYHUVH� JURXS� RI� H[SHUWV� VSHFLDOL]LQJ� LQ� GLIIHUHQW� WHFKQLFDO� DUHDV�� VXFK� DV� QHWZRUNLQJ��
FRPSXWHU�JUDSKLFV��DUWLILFLDO�LQWHOOLJHQFH��JDPHV��DQLPDWLRQ��PXOWLPHGLD�GHVLJQ��KXPDQ�FRPSXWHU�LQWHUDFWLRQ��HGXFDWLRQDO�
PHGLD� DQG� VRIWZDUH� HQJLQHHULQJ�� (YHQ� WKRXJK� KLJK�WHFK� HQWHUWDLQPHQW� SURPRWHV� LQWHUGLVFLSOLQDU\� IXVLRQ�� \HW� RQO\�
WKH� XELTXLW\� RI� ZLUHOHVV�ZLUHG� FRPPXQLFDWLRQ� LV� FRQVLGHUHG� VXLWDEOH� IRU� DFFHSWLQJ� WKH� FKDOOHQJH� RI� EXLOGLQJ� D� ODUJH�
LQWHUDFWLYH�HQYLURQPHQW�IRU�WKH�GHOLYHU\�RI�WKH�PD[LPXP�HQWHUWDLQPHQW�YDOXH�WR�PLOOLRQV�RI�FRQVXPHUV�ZRUOGZLGH��,Q�WKLV�
UHVSHFW��WKHUH�LV�D�JUHDW�KRSH�WKDW�WKH�ZLUHG�DQG�ZLUHOHVV�PD\�WDNH�RYHU�WKLV�FRPSOH[�VFHQDULR�IRU�IXOILOOLQJ�WKH�FRQVXPHU�
H[SHFWDWLRQV�
�
1RZ�LQ�LWV�HLJKWK�\HDU��WKH�,QWHUQDWLRQDO�:RUNVKRS�VHULHV�RQ�1HWZRUNLQJ�,VVXHV�LQ�0XOWLPHGLD�(QWHUWDLQPHQW�SURYLGHV�DQ�
RSHQ�IRUXP�IRU�UHVHDUFKHUV��HQJLQHHUV�DQG�DFDGHPLD�WR�H[FKDQJH�WKH�ODWHVW� WHFKQLFDO� LQIRUPDWLRQ�DQG�UHVHDUFK�ILQGLQJV�
RQ�QH[W�JHQHUDWLRQ�QHWZRUNHG�PXOWLPHGLD�FRQFHSWV�� WHFKQRORJLHV��V\VWHPV��DQG�DSSOLFDWLRQV�IRU�HQWHUWDLQPHQW�FRYHULQJ�
H[LVWLQJ�GHSOR\PHQWV��FXUUHQW�GHYHORSPHQWV�DQG�IXWXUH�HYROXWLRQ�
1,0(������FROOHFWHG� UHVHDUFK�SDSHUV�RQ� WKH� DERYH� UHVHDUFK� LVVXHV� IURP�&DQDGD��&KLQD�� ,QGLD�� ,WDO\��.RUHD��3DOHVWLQH��
6SDLQ�� 7DLZDQ�� 8.� DQG� 86$�� 3DSHUV� VXEPLWWHG� ZHUH� ULJRURXVO\� UHYLHZHG� E\� WKH� VFLHQWLILF� SURJUDPPH� FRPPLWWHH�
PHPEHUV��$FFRUGLQJ�WR�WKH�UHYLHZ�UHVXOWV��WKH�SURJUDP�FRPPLWWHH�PHPEHUV�KDYH�VHOHFWHG����KLJK�TXDOLW\�SDSHUV�WR�EH�
SUHVHQWHG�LQ�WKLV�ZRUNVKRS�
�
:H�ZRXOG�OLNH�WR�H[SUHVV�RXU�DSSUHFLDWLRQ�WR�DOO�WKH�FRQWULEXWRUV�DQG�DXWKRUV�IRU�WKHLU�VXEPLVVLRQV�WR�1,0(�������6SHFLDO�
WKDQNV�DUH�GXH�WR�WKH�PHPEHUV�RI�WKH�7HFKQLFDO�3URJUDP�&RPPLWWHH�DQG�DOO�WKH�H[WHUQDO�UHYLHZHUV�IRU�WKHLU�LQYDOXDEOH�
KHOS�ZLWK�WKH�UHYLHZ�SURFHVV��:H�ZRXOG�OLNH�DOVR�DFNQRZOHGJH�WKH�FRQWULEXWLRQ�DQG�WKDQNV�WKH�NH\QRWH�VSHDNHU�3URIHVVRU�
$OHVVDQGUR�$PRURVR� IURP�%RORJQD�8QLYHUVLW\� LQ� ,WDO\��)LQDOO\��ZH�ZRXOG� OLNH� WR�DFNQRZOHGJH�DQG�JUHDWO\�DSSUHFLDWH�
WKH� NLQG� DQG� SURIHVVLRQDO� VXSSRUW� E\� WKH� ,&&&1� ����� RUJDQL]HUV�� WKH� ,&&&1� VWHHULQJ� FRPPLWWHH� DQG� HVSHFLDOO\� WKH�
ZRUNVKRS� FKDLUV� 'U�� )DQ� =KDL� �7H[DV� ,QVWUXPHQWV�� 7H[DV�� 86$�� DQG� 'U�� &KULVWLDQ� 3RHOODEDXHU� �8QLYHUVLW\� RI� 1RWUH�
'DPH��,QGLDQD��86$��
�
*HQHUDO�&R�&KDLUV�
3URI��0DUFR�5RFFHWWL��%RORJQD�8QLYHUVLW\��,WDO\
3URI���$EGHQQRXU�(O�5KDOLEL��/LYHUSRRO�-RKQ�0RRUHV�8QLYHUVLW\��8.
�
3URJUDPPH�&KDLU�
3URI��&ODXGLR�3DOD]]L��8QLYHUVLW\�RI�3DGXD��,WDO\�



0HVVDJH�IURP�WKH�6HF,R7¶���&R�FKDLUV
�
:HOFRPH�WR�WKH������,QWHUQDWLRQDO�:RUNVKRS�RQ�WKH�6HFXULW\�RI�WKH�,QWHUQHW�RI�7KLQJV��6HF,R7��������ZKLFK�LV�KHOG�LQ�
FRQMXQFWLRQ�ZLWK�WKH���WK�,QWHUQDWLRQDO�&RQIHUHQFH�RQ�&RPSXWHU�&RPPXQLFDWLRQV�DQG�1HWZRUNV��,&&&1��������-XO\����
��$XJXVW����������0XQLFK��*HUPDQ\�
�
:KHQ� ZH� ILUVW� EHJDQ� RUJDQL]LQJ� WKLV� ZRUNVKRS�� RXU� JRDO� ZDV� WR� SURYLGH� DQ� HQYLURQPHQW� ZKHUH� UHVHDUFKHUV� DQG�
SURIHVVLRQDOV� IURP�XQLYHUVLWLHV��SULYDWH�FRPSDQLHV�DQG�SXEOLF� DGPLQLVWUDWLRQV�FRXOG�PHHW� DQG�GLVFXVV�DERXW� WKH� LVVXHV�
VXUURXQGLQJ�WKH�VHFXULW\�RI�WKH�,QWHUQHW�RI�7KLQJV�DQG�LWV�XQGHUO\LQJ�WHFKQRORJLHV��H�J��ZLUHOHVV�QHWZRUNV��5),'��
�
$OWKRXJK�ZH�DWWUDFWHG�D� ORZ�QXPEHU�RI� VXEPLVVLRQV��ZH�KDG�DQ�DFFHSWDQFH� UDWH�RI������DQG�DOO� DFFHSWHG�SDSHUV�ZHUH�
LQFOXGHG�LQ�D�VHVVLRQ�RI�D�UHODWHG�ZRUNVKRS��ZKLFK�GHDOW�ZLWK�WKH�VHFXULW\�LVVXHV�VXUURXQGLQJ�WKH�XQGHUO\LQJ�HOHPHQWV�RI�
WKH�,QWHUQHW�RI�7KLQJV��$V�D�UHVXOW��RXU�JRDO�ZDV�DFKLHYHG��DV�VHFXULW\�UHVHDUFKHUV�ZRUNLQJ�LQ�VLPLODU�DUHDV�ZHUH�JLYHQ�
WKH�RSSRUWXQLW\�WR�H[FKDQJH�LGHDV�DQG�SRLQWV�RI�YLHZ��7KHUHIRUH��ILUVW�ZH�ZRXOG�OLNH�WR�WKDQN�WKH�SHRSOH�ZKR�PDGH�WKLV�
SRVVLEOH�� WKH�,&&&1������ZRUNVKRS�FR�FKDLUV��'U��)DQ�=KDL��7H[DV�,QVWUXPHQWV��86$��DQG�'U��&KULVWLDQ�3RHOODEDXHU�
�8QLYHUVLW\�RI�1RWUH�'DPH��86$���DQG�DOVR�WKH�,&&&1������RUJDQL]HUV�
�
$OVR�� RXU� WHFKQLFDO� SURJUDP� FRPPLWWHH� GLG� DQ� RXWVWDQGLQJ� MRE�� SURYLGLQJ� WKRXJKWIXO� UHYLHZV� EHIRUH� WKH� GHDGOLQH�� ,Q�
IDFW��DOPRVW�DOO�VXEPLVVLRQV�KDG�QRW�MXVW�WKUHH��EXW�IRXU�KLJK�TXDOLW\�UHYLHZV�WKDW�VXUHO\�ZLOO�LPSURYH�WKH�TXDOLW\�RI�WKH�
ILQDO�YHUVLRQV��7KHUHIRUH��ZH�ZRXOG�OLNH�WR�WKDQNV�RXU�SURJUDP�FRPPLWWHH�PHPEHUV�IRU�WKHLU�SURIHVVLRQDOLVP�DQG�WKHLU�
LQYDOXDEOH�KHOS�
�
)LQDOO\��ZH�ZRXOG�OLNH�WR�WKDQN�DOO�DXWKRUV�IRU�VXEPLWWLQJ�WKHLU�ZRUN�WR�RXU�ZRUNVKRS��DQG�DOVR�WKH�PHPEHUV�RI�WKH�6HF,R7�
VWHHULQJ�FRPPLWWHH�IRU�SURYLGLQJ�WKHLU�H[SHUWLVH�LQ�WKH�RUJDQL]DWLRQ�DQG�PDQDJHPHQW�RI�WKLV�ZRUNVKRS�
�
6HF,R7������:RUNVKRS�&R�&KDLUV
�
5RGULJR�5RPDQ��,QVWLWXWH�IRU�,QIRFRPP�5HVHDUFK��6LQJDSRUH
-LP�&ODUNH��:DWHUIRUG�,QVWLWXWH�RI�7HFKQRORJ\��,UHODQG
6WHIDQRV�*ULW]DOLV��8QLYHUVLW\�RI�WKH�$HJHDQ��*UHHFH
�



0HVVDJH�IURP�WKH�FR+HW1HW¶���&R�FKDLUV
�
:HOFRPH� WR� WKH�6HFRQG�:RUNVKRS�RQ�&RRSHUDWLYH�+HWHURJHQHRXV�1HWZRUNV� �FR+HW1HW���ZKLFK� LV� KHOG� LQ� FRQMXQFWLRQ�
ZLWK� � WKH� ,(((� ,QWHUQDWLRQDO� &RQIHUHQFH� RQ� &RPSXWHU� &RPPXQLFDWLRQ� 1HWZRUNV� �,&&&1� ������� -XO\� ��� $XJXVW� ���
������0XQLFK��*HUPDQ\�
�
,Q� WKH� SDVW� HGLWLRQ�� WKH� FR+HW1HW�ZRUNVKRS� EURXJKW� WRJHWKHU� ERWK� DFDGHPLF� DQG� LQGXVWULDO� UHVHDUFKHUV��7KH� WDUJHW�ZDV�
WR�LGHQWLI\�DQG�GLVFXVV�FKDOOHQJHV�DQG�GHYHORSPHQWV�UHODWHG�WR�WKH�GHFHQWUDOL]HG�DQG�GLVWULEXWHG�FRRSHUDWLRQ�RI�FHOOXODU�
QHWZRUNV��LQ�RUGHU�WR�HQVXUH�D�SURSHU�KHWHURJHQHRXV�QHWZRUN�RSHUDWLRQ�DQG�WR�HVWDEOLVK�IXWXUH�UHVHDUFK�GLUHFWLRQV�
�
7KH� FR+HW1HW� ����� HGLWLRQ� KDV� UHFHLYHG� FDQGLGDWH� SDSHUV� RI� KLJK� VFLHQWLILF� ULJRU� DQG� LQWHUHVWLQJ� DSSURDFKHV� UHODWHG�
WR� � WKH�VFRSH�RI� WKH�ZRUNVKRS��7KH�SDSHUV¶�DXWKRUV�EHORQJ�WR�ZHOO�NQRZQ�UHVHDUFK�FHQWHUV�DQG�XQLYHUVLWLHV� LQ�)LQODQG��
*HUPDQ\��3RUWXJDO��%DQJODGHVK��86$��8.�DQG�1RUZD\��(DFK�SDSHU�ZDV�FDUHIXOO\�UHYLHZHG�E\�DW�OHDVW�WKUHH�PHPEHUV�
RI� WKH�7HFKQLFDO�3URJUDP�&RPPLWWHH��)ROORZLQJ�WKH�UHFRPPHQGDWLRQV�RI� WKH�UHYLHZHUV��QLQH�KLJK�TXDOLW\�SDSHUV�ZHUH�
VHOHFWHG� WR�EH�SDUW� RI� WKH�ZRUNVKRS� WHFKQLFDO� SURJUDP��)XUWKHUPRUH��ZH�DUH�SOHDVHG� WR�KDYH� WZR�RXWVWDQGLQJ�NH\QRWH�
VSHDNHUV��,QJR�9LHULQJ�IURP�1RPRU�5HVHDUFK��*HUPDQ\�DQG�6WHIDQ�%UXHFN��IURP�4XDOFRPP��*HUPDQ\���$OVR��DV�SDUW�RI�
WKH�ZRUNVKRS�ZH�SUHVHQW�WZR�GHPRV�JLYHQ�E\�$]FRP�7HFKQRORJ\�DQG�7ULD*QR6\V�
�
7KH�VXFFHVV�LQ�WKH�RUJDQL]DWLRQ�RI�FR+HW1HW�VHFRQG�HGLWLRQ�ZRUNVKRS�LV�LQ�ODUJH�WKDQNV�WR�WKH�XQFRQGLWLRQDO�VXSSRUW�RI�
PDQ\�SHRSOH��)LUVW� RI� DOO��ZH�ZRXOG� OLNH� WR�GHHSO\� WKDQN� WKH�PHPEHUV�RI� WKH�7HFKQLFDO�3URJUDP�&RPPLWWHH� IRU� WKHLU�
DYDLODELOLW\� DQG�SURPSW� UHYLHZV��:H�JUHDWO\� DSSUHFLDWH� WKH� VXSSRUW� SURYLGHG�E\� WKH� ,&&&1������ZRUNVKRS�FR�FKDLUV�
'U��)DQ�=KDL�IURP�7H[DV�,QVWUXPHQWV��86$�DQG�'U��&KULVWLDQ�3RHOODEDXHU�IURP�8QLYHUVLW\�RI�1RWUH�'DPH��86$��/DVW�
EXW�QRW� OHDVW��ZH�ZRXOG� OLNH� WR� WKDQN� WKH� VWHHULQJ�FRPPLWWHH�� VSHFLDOO\� WR�'U��'DYLG�/ySH]�3pUH]��%HOO�/DEV��$OFDWHO�
/XFHQW��,UHODQG�DQG�'U��*XLOODXPH�GH�OD�5RFKH��0LQGVSHHG�7HFKQRORJLHV��)UDQFH�IRU�WKHLU�ZLOOLQJQHVV�DQG�IRU�JLYLQJ�XV�
WKH�RSSRUWXQLW\�WR�SDUWLFLSDWH�LQ�WKH�RUJDQL]DWLRQ�RI�WKH�FR+HW1HW�ZRUNVKRS�
�
FR+HW1HW������&R�&KDLUV
�
'U��/RUHQ]R�*DODWL�*LRUGDQR��$]FRP�7HFKQRORJ\�VUO��,WDO\
'U��0HKGL�%HQQLV��8QLYHUVLW\�RI�2XOX��)LQODQG
'U��$OYDUR�9DOFDUFH��7ULD*QR6\V�*PE+��*HUPDQ\
'U��$QD�*DOLQGR�6HUUDQR��&77&��6SDLQ



0HVVDJH�IURP�WKH�61������&KDLUV
�
:HOFRPH�WR�WKH��UG�,QWHUQDWLRQDO�:RUNVKRS�RQ�6HQVRU�1HWZRUNV��61��������ZKLFK�LV�EHLQJ�KHOG�LQ�FRQMXQFWLRQ�
ZLWK�WKH���VW�,QWHUQDWLRQDO�&RQIHUHQFH�RQ�&RPSXWHU�&RPPXQLFDWLRQ�1HWZRUNV��,&&&1�������
�
6HQVRU� QHWZRUNV� KDYH�PDQ\� LQWHUHVWLQJ� DSSOLFDWLRQV�ZLWK� JUHDW� XWLOLW\�� 7KH\� SURYLGH� FRQWLQXRXV� LQSXWV� IURP�
PRQLWRULQJ� WKHLU� VXUURXQGLQJV� DQG� DUH� YLHZHG� E\� PDQ\� DV� EDVLF� EXLOGLQJ� EORFNV� WR� FUHDWH� HQFRPSDVVLQJ�
V\VWHPV� WKDW�EULGJH�F\EHU�DQG�SK\VLFDO�ZRUOGV��7KRXJK�KDYLQJ�EHFRPH�DQ�H[FLWLQJ�DUHD� IRU�PDQ\�\HDUV��ZH�
EHOLHYH�VHQVRU�QHWZRUNV�UHVHDUFK�DQG�GHYHORSPHQW�ZLOO�FRQWLQXH�WR�WKULYH�ZLWK�XQVWRSSDEOH�PRPHQWXP�
�
61� ����� KDV� UHFHLYHG� PDQ\� VXEPLVVLRQV�� (YHU\� SDSHU� UHFHLYHG� DW� OHDVW� WKUHH� UHYLHZV� IURP� WKH� WHFKQLFDO�
SURJUDP� FRPPLWWHH� PHPEHUV�� %DVHG� RQ� WKH� UHVXOWV� RI� WKH� UHYLHZV�� WKH� RUJDQL]DWLRQ� FRPPLWWHH� KDV� ILQDOO\�
VHOHFWHG� �� SDSHUV� WR� EH� SUHVHQWHG� LQ� WKH� ZRUNVKRS� DQG� SXEOLVKHG� LQ� WKH� 3URFHHGLQJV� RI� WKH� ,&&&1� �����
:RUNVKRSV�� ([WHQVLRQV� RI� VHOHFWHG� EHVW� SDSHUV� ZLOO� EH� UHFRPPHQGHG� IRU� SRVVLEOH� SXEOLFDWLRQ� LQ� WKH�
,QWHUQDWLRQDO�-RXUQDO�RI�6HQVRU�1HWZRUNV��,-61HW��
�
:H� ZRXOG� OLNH� WR� WKDQN� WKH� HQFRXUDJHPHQW�� JXLGDQFH�� DQG� KHOS� RIIHUHG� E\� WKH� ,&&&1� ����� RUJDQL]LQJ�
FRPPLWWHH�� ,Q�SDUWLFXODU��ZH�ZRXOG� OLNH� WR� WKDQN� ,&&&1������:RUNVKRSV�&R�&KDLUV��'U��)DQ�=KDL�DQG�'U��
&KULVWLDQ�3RHOODEDXHU�IRU� WKHLU�NLQG�VXSSRUW�DQG�RXWVWDQGLQJ�OHDGHUVKLS��7KRXJK�KDYLQJ�D� WLJKW�VFKHGXOH��RXU�
WHFKQLFDO�FRPPLWWHH�PHPEHUV�DQG�H[WHUQDO�UHYLHZHUV�KDQGOHG�DQG�UHYLHZHG�WKH�SDSHUV�LQ�D�WLPHO\�PDQQHU��:H�
DUH�JUDWHIXO�WR�WKHLU�VLJQLILFDQW�FRQWULEXWLRQ��)LQDOO\��ZH�ZRXOG�OLNH�WR�WKDQN�DOO�WKH�DXWKRUV�ZKR�KDYH�VXEPLWWHG�
WKHLU�ILQH�ZRUN�DQG�H[SUHVVHG�WKHLU�LQWHUHVWV�LQ�WKLV�ZRUNVKRS��7R�VXPPDUL]H��ZH�DUH�VLQFHUHO\�DSSUHFLDWLYH�WR�
DOO�ZKR�KDYH�VXSSRUWHG�XV�DQG�FRQWULEXWHG�WR�WKLV�ZRUNVKRS�LQ�RQH�ZD\�RU�WKH�RWKHU��7KH�ZRUNVKRS�FRXOG�QRW�
EH�VXFFHVVIXO�ZLWKRXW�WKHP�
�
6LQFHUHO\�
61������*HQHUDO�&R�&KDLUV��

�'DYLG�+XQJ�&KDQJ�'X��8QLYHUVLW\�RI�0LQQHVRWD��86$
�<DQJ�;LDR��8QLYHUVLW\�RI�$ODEDPD��86$

61������7HFKQLFDO�3URJUDP�&RPPLWWHH�&R�FKDLUV�
+XL�&KHQ��9LUJLQLD�6WDWH�8QLYHUVLW\��86$
0LQJ�/L��&DOLIRUQLD�6WDWH�8QLYHUVLW\��)UHVQR��86$

�



�
�

:RUNVKRSV�7HFKQLFDO�3URJUDP�&RPPLWWHHV
�

:L0$1�2UJDQL]LQJ�&RPPLWWHH
�
:RUNVKRS�&KDLU

Ɣ +DELE�0��$PPDUL��8QLYHUVLW\�RI�0LFKLJDQ�'HDUERUQ��86$�
7HFKQLFDO�3URJUDP�&RPPLWWHH

Ɣ 5DIIDHOH�%UXQR��,,7�&15��,WDO\�
Ɣ -LDQQRQJ�&DR��+RQJ�.RQJ�3RO\WHFKQLF�8QLYHUVLW\��&KLQD�
Ɣ ;LX]KHQ�&KHQJ��*HRUJH�:DVKLQJWRQ�8QLYHUVLW\�
Ɣ $EGHORXDKLG�'HUKDE��&(5,67��$OJHULD�
Ɣ *DQJ�'LQJ��4XDOFRPP�5HVHDUFK�
Ɣ .DURO\�)DUNDV��%XGDSHVW�8QLYHUVLW\�RI�7HFKQRORJ\�DQG�(FRQRPLFV�
Ɣ $EGHOPDMLG�.KHOLO��78�'DUPVWDGW��*HUPDQ\�
Ɣ -LQKXD�*XR��8QLYHUVLW\�RI�0LFKLJDQ�'HDUERUQ��86$�
Ɣ .DPHO�5DKRXPD��$O�4DVVLP�8QLYHUVLW\��6DXGL�$UDELD�
Ɣ 0DULD�(OHQD�5HQGD��,,7�&15�
Ɣ $DURQ�6WULHJHO��8QLYHUVLW\�RI�1RWUH�'DPH��86$�
Ɣ 6KHQJTXDQ�:DQJ��8QLYHUVLW\�RI�0LFKLJDQ�'HDUERUQ�
Ɣ :HQGRQJ�;LDR��,�5��6LQJDSRUH�

3XEOLFLW\�&KDLU
Ɣ 6KHQJTXDQ�:DQJ��8QLYHUVLW\�RI�0LFKLJDQ�'HDUERUQ��86$

6WHHULQJ�&RPPLWWHH
Ɣ &KULVWLDQ�3RHOODEDXHU��8QLYHUVLW\�RI�1RWUH�'DPH��86$
Ɣ /LTLDQJ�=KDQJ��,QGLDQD�8QLYHUVLW\�6RXWK�%HQG��86$

�

30(&7�2UJDQL]LQJ�&RPPLWWHH
*HQHUDO�&R�&KDLUV

Ɣ 'RQJ�.XQ�1RK��6RRQJVLO�8QLYHUVLW\��.5
Ɣ /LQ�*XDQ��/RXJKERURXJK�8QLYHUVLW\��8.
Ɣ ;LQJDQJ�:DQJ��&RYHQWU\�8QLYHUVLW\��8.

6WHHULQJ�&RPPLWWHH
Ɣ ,UIDQ�$ZDQ��8QLYHUVLW\�RI�%UDGIRUG��8.
Ɣ $ODQ�*ULJJ��%$(�6\VWHPV��8.
Ɣ *OHQIRUG�0DSS��0LGGOHVH[�8QLYHUVLW\��8.
Ɣ ,DLQ�3KLOOLSV��/RXJKERURXJK�8QLYHUVLW\��8.

7HFKQLFDO�3URJUDP�&RPPLWWHH
Ɣ $OH[DQGUH�*XLWWRQ��%ODLVH�3DVFDO�8QLYHUVLW\��)UDQFH
Ɣ $OH[DQGHU�6FKLOO��7HFKQLFDO�8QLYHUVLW\�RI�'UHVGHQ��*HUPDQ\
Ɣ +HOHQ�.DUDW]D��$ULVWRWOH�8QLYHUVLW\�RI�7KHVVDORQLNL���*UHHFH
Ɣ /DNVRQR�$GKLDQWR��5LFH�8QLYHUVLW\��86$
Ɣ ;LQ�*XDQ��.HLR�8QLYHUVLW\��-DSDQ
Ɣ .\XQJWDH�.DQJ��+DQ\DQJ�8QLYHUVLW\��.5
Ɣ -XQEHRP�+XU��&KXQJ�$QJ�8QLYHUVLW\��.5
Ɣ 3HWHU�%XOO��/RXJKERURXJK�8QLYHUVLW\��8.
Ɣ 7RPRDNL�2KWVXNL��.HLR�8QLYHUVLW\��-DSDQ
Ɣ *HRUJH�2LNRQRPRX���8QLYHUVLW\�RI�%ULVWRO��8.
Ɣ 5LFKDUG�&OHJJ��8&/��8.



Ɣ 6WHSKDQ�6LJJ��8QLYHUVLW\�RI�%UDXQVFKZHLJ��*HUPDQ\
Ɣ 7RPR\D�(QRNLGR��5LVVKR�8QLYHUVLW\��-DSDQ
Ɣ ;XQOL�)$1��1RUWKZHVW�8QLYHUVLW\��&KLQD
Ɣ ,DLQ�3KLOOLSV��/RXJKERURXJK�8QLYHUVLW\��8.
Ɣ /LQ�*XDQ��/RXJKERURXJK�8QLYHUVLW\��8.
Ɣ 'RQJ�.XQ�1RK��6RRQJVLO�8QLYHUVLW\��.5
Ɣ ;LQJDQJ�:DQJ��&RYHQWU\�8QLYHUVLW\��8.
Ɣ *OHQIRUG�0DSS��0LGGOHVH[�8QLYHUVLW\��8.
Ɣ 3UDEX�'RUDLUDM��1(7$33�,QF���,QGLD
Ɣ 6DFKLQ�.XPDU�$JUDZDO��8QLYHUVLW\�RI�/LPHULFN��,UHODQG

�

0&&�2UJDQL]LQJ�&RPPLWWHH
3URJUDP�&R�&KDLU�

Ɣ =KHQJ�-XQ�=KD��1DWLRQDO�8QLYHUVLW\�RI�6LQJDSRUH
Ɣ 0HQJ�:DQJ��+HIHL�8QLYHUVLW\�RI�7HFKQRORJ\��&KLQD
Ɣ <XQ�5D\PRQG��)X��681<�DW�%XIIDOR��86$

�
7HFKQLFDO�3URJUDPPH�&RPPLWWHH�

Ɣ %LQJELQJ�1L��$GYDQFHG�'LJLWDO�6FLHQFHV�&HQWHU��6LQJDSRUH
Ɣ %R�*HQJ��%HLMLQJ�8QLYHUVLW\��&KLQD
Ɣ -LH�/LDQJ��6LPRQ�)UDVHU�8QLYHUVLW\��&DQDGD
Ɣ 0HQJ�:DQJ��+HIHL�8QLYHUVLW\�RI�7HFKQRORJ\��&KLQD
Ɣ 1LFX�6HEH��8QLYHUVLW\�RI�7UHQWR��,WDO\
Ɣ 3HQJ�:X��+HZOHWW�3DFNDUG�/DERUDWRULHV��86$
Ɣ 4L�7LDQ��8QLYHUVLW\�RI�7H[DV�DW�6DQ�$QWRQLR��86$
Ɣ 4LQJVKDQ�/LX��5XWJHUV��7KH�6WDWH�8QLYHUVLW\�RI�1HZ�-HUVH\��86$
Ɣ 7RPDV�'��&��/LWWOH��%RVWRQ�8QLYHUVLW\��86$
Ɣ <XH�*DR��7VLQJKXD�8QLYHUVLW\��&KLQD
Ɣ <XQ�)X��681<�DW�%DIIDOR��86$
Ɣ =KHQJ�-XQ�=KD��1DWLRQDO�8QLYHUVLW\�RI�6LQJDSRUH

�
&RQWH[W4R6�2UJDQL]LQJ�&RPPLWWHH
�
2UJDQL]LQJ�&KDLUV

Ɣ 3URI��'U��,QJ��'LSO��:LUWVFK��,QJ��<RUN�7�FKHOPDQQ��5XKU�8QLYHUVLW\�%RFKXP��*HUPDQ\
Ɣ 3URI��'U��1DGHU�)��0LU��6DQ�-RVH�6WDWH�8QLYHUVLW\��86$
Ɣ 'U��,QJ��3DWULFN�%HQMDPLQ�%|N��5XKU�8QLYHUVLW\�%RFKXP��*HUPDQ\

�
7HFKQLFDO�3URJUDP�&RPPLWWHH

Ɣ 3'�'U��5RODQG�%OHVV��.DUOVUXKH�,QVWLWXWH�RI�7HFKQRORJ\��*HUPDQ\
Ɣ 3DWULFN�%HQMDPLQ�%|N��5XKU�8QLYHUVLW\�%RFKXP��*HUPDQ\
Ɣ 'U��5DQJDQDL�&KDSDUDG]D��*HUPDQ\
Ɣ %M|UQ�'XV]D��'RUWPXQG�8QLYHUVLW\�RI�7HFKQRORJ\��*HUPDQ\
Ɣ 3URI��3DEOR�$ORQVR�*DUFtD��8QLYHUVLW\�RI�2YLHGR�DQG�9RGDIRQH��6SDLQ
Ɣ 'U��$QGUHDV�+DPEXUJ��7h9�5KHLQODQG�L�VHF�*PE+��*HUPDQ\
Ɣ 3K�'��(YDQJHOLD�.DO\YLDQDNL��,PSHULDO�&ROOHJH�/RQGRQ��8QLWHG�.LQJGRP
Ɣ 3URI��'U��1DGHU�)��0LU��6DQ�-RVH�6WDWH�8QLYHUVLW\��86$
Ɣ 3URI��'U��$QGUHDV�1RDFN��+RUVW�*|UW]�,QVWLWXWH�IRU�,7�6HFXULW\��*HUPDQ\
Ɣ 3URI��-HQV�0\UXS�3HGHUVHQ��$DOERUJ�8QLYHUVLW\��'HQPDUN
Ɣ 'U��7RP�3IHLIHU��:DWHUIRUG�,QVWLWXWH�RI�7HFKQRORJ\��,UHODQG
Ɣ 3URI��'U��$OEUHFKW�6FKPLGW��8QLYHUVLW\�RI�6WXWWJDUW��*HUPDQ\
Ɣ 3URI��'U��-|UJ�6FKZHQN��+RUVW�*|UW]�,QVWLWXWH�IRU�,7�6HFXULW\��*HUPDQ\
Ɣ 6WHIDQ�6SLW]��+RUVW�*|UW]�,QVWLWXWH�IRU�,7�6HFXULW\��*HUPDQ\
Ɣ 3URI��'U��<RUN�7�FKHOPDQQ��5XKU�8QLYHUVLW\�%RFKXP��*HUPDQ\
Ɣ $QGUH�:HVWKRII��'%�6\VWHO��*HUPDQ\



Ɣ 3URI��'U��&KULVWLDQ�:LHWIHOG��'RUWPXQG�8QLYHUVLW\�RI�7HFKQRORJ\��*HUPDQ\

�
0REL367�2UJDQL]LQJ�&RPPLWWHH
:RUNVKRS�&R�&KDLUV

Ɣ .HZHL�6KD��2NODKRPD�&LW\�8QLYHUVLW\��86$
Ɣ =KHQJSLQJ�:X��8QLYHUVLW\�RI�%ULGJHSRUW��86$
Ɣ <DIHL�<DQJ��4XDOFRPP�,QF���86$

7HFKQLFDO�3URJUDP�&RPPLWWHH
Ɣ $OIUHG�:HDYHU��8QLYHUVLW\�RI�9LUJLQLD��86$
Ɣ 6KHUDOL�=HDGDOO\��8QLYHUVLW\�RI�WKH�'LVWULFW�RI�&ROXPELD��86$
Ɣ *XO�.KDQ��5\HUVRQ�8QLYHUVLW\��&DQDGD
Ɣ 6DIZDQ�$O�2PDUL��/HZLV�8QLYHUVLW\��86$
Ɣ -DPHV�-RVKL��8QLYHUVLW\�RI�3LWWVEXUJK��86$
Ɣ .HNH�&KHQ��:ULJKW�6WDWH�8QLYHUVLW\��86$
Ɣ -RKQVRQ�7KRPDV��2NODKRPD�6WDWH�8QLYHUVLW\��86$
Ɣ =KLZHL�:DQJ��1DQMLQJ�8QLYHUVLW\�RI�3RVWV�DQG�7HOHFRPPXQLFDWLRQV��&KLQD
Ɣ 6KHLNK�,TEDO�$KDPHG��0DUTXHWWH�8QLYHUVLW\��86$
Ɣ 'RQJZDQ�6KLQ��1HZ�0H[LFR�7HFK��86$
Ɣ 6RQJTLQJ�&KHQ��*HRUJH�0DVRQ�8QLYHUVLW\��86$
Ɣ :LOOLDP�&OD\FRPE��6DQGLD�1DWLRQDO�/DERUDWRULHV��86$
Ɣ =KHQJ�<DQ��$DOWR�8QLYHUVLW\��)LQODQG
Ɣ 6FRWW�)RZOHU��/LQN|SLQJ�8QLYHUVLW\��6ZHGHQ
Ɣ 3HQJ�=KDQJ��;L
DQ�8QLYHUVLW\�RI�3RVWV�DQG�7HOHFRPPXQLFDWLRQV��&KLQD
Ɣ &KULVWRSK�0HLQHO��+DVVR�3ODWWQHU�,QVWLWXWH��*HUPDQ\
Ɣ .DL�=HQJ��8QLYHUVLW\�RI�0LFKLJDQ��86$
Ɣ &ODXGLR�$JRVWLQR�$UGDJQD��8QLYHUVLW\�RI�0LODQ��,WDO\
Ɣ =LQDLGD�%HQHQVRQ��8QLY��RI�(UODQJHQ�1�UQEHUJ��*HUPDQ\
Ɣ -LTLDQJ�/X��,QVWLWXWH�IRU�,QIRFRPP�5HVHDUFK��6LQJDSRUH
Ɣ /XNDV�.HQFO��&]HFK�7HFKQLFDO�8QLYHUVLW\�LQ�3UDJXH��&]HFK�5HSXEOLF
Ɣ (\XSKDQ�%XOXW��&LVFR�6\VWHPV��86$
Ɣ 7RVKLDNL�0L\D]DNL��8QLYHUVLW\�RI�$L]X��-DSDQ
Ɣ :HQMLD�/L��*HRUJLD�6RXWKHUQ�8QLYHUVLW\��86$
Ɣ *DLO�-RRQ�$KQ��$UL]RQD�6WDWH�8QLYHUVLW\��86$

�
1,0(�2UJDQL]LQJ�&RPPLWWHH
*HQHUDO�&R�&KDLUV�

Ɣ 3URI��0DUFR�5RFFHWWL��%RORJQD�8QLYHUVLW\��,WDO\
Ɣ 3URI���$EGHQQRXU�(O�5KDOLEL��/LYHUSRRO�-RKQ�0RRUHV�8QLYHUVLW\��8.

�
3URJUDPPH�&KDLU�

Ɣ 3URI��&ODXGLR�3DOD]]L��8QLYHUVLW\�RI�3DGXD��,WDO\
�
7HFKQLFDO�3URJUDPPH�&RPPLWWHH�

Ɣ 0DKD�$EGDOODK���8QLY��3DULV�9,��)UDQFH
Ɣ 1DGMLE�$FKLU���8QLY��3DULV�;,,,��)UDQFH
Ɣ +DVVHQ�$OVDIL�±�,,80��0DOD\VLD
Ɣ )DELR�$PLFR���8QLYHUVLW\�RI�9HURQD��,WDO\
Ɣ $OHVVDQGUR�$PRURVR���8QLYHUVLW\�RI�%RORJQD��,WDO\
Ɣ 5REHUW�$VNZLWK�±�/LYHUSRRO�-RKQ�0RRUHV�8QLYHUVLW\��8.
Ɣ /XFLDQR�%RQRQL���8QLYHUVLW\�RI�%RORJQD��,WDO\
Ɣ 2UODQGR�%RUWROL���8QLYHUVLW\�RI�9HURQD��,WDO\
Ɣ .KDOHG�%RXVVHWWD���8QLY��3DULV�;,,,��)UDQFH



Ɣ $UPLU�%XMDUL���8QLYHUVLW\�RI�3DGXD��,WDO\
Ɣ &KULVWRSKHU�&DUWHU�±�/LYHUSRRO�-RKQ�0RRUHV�8QLYHUVLW\��8.
Ɣ /LQJ�-\K�&KHQ���,QVWLWXWH�RI�,QIRUPDWLRQ�6FLHQFH��$FDGHPLD�6LQLFD��7DLZDQ
Ɣ 6LPRQ�&RRSHU��±�/LYHUSRRO�-RKQ�0RRUHV�8QLYHUVLW\��8.
Ɣ 0DUFR�'L�)HOLFH���8QLYHUVLW\�RI�%RORJQD��,WDO\
Ɣ 6WHIDQR�)HUUHWWL���8QLYHUVLW\�RI�%RORJQD��,WDO\
Ɣ 0DUFR�)XULQL���8QLYHUVLW\�RI�0RGHQD�DQG�5HJJLR�(PLOLD��,WDO\
Ɣ 0DULR�*HUOD���8QLYHUVLW\�RI�&DOLIRUQLD�DW�/RV�$QJHOHV��86$
Ɣ .DVKLI�.LID\DW�±�/LYHUSRRO�-RKQ�0RRUHV�8QLYHUVLW\��8.
Ɣ ,OLDV�/HRQWLDGLV���8QLYHUVLW\�RI�&DPEULGJH��8.
Ɣ 'DYLG�/OHZHOO\Q�-RQHV�±�/LYHUSRRO�-RKQ�0RRUHV�8QLYHUVLW\��8.
Ɣ 'DQLHOH�/XFKHVH���8QLYHUVLW\�RI�3DGRYD��,WDO\
Ɣ 0LFKDHO�0DFND\�±�/LYHUSRRO�-RKQ�0RRUHV�8QLYHUVLW\��8.
Ɣ 'DULR�0DJJLRULQL���8QLYHUVLW\�RI�0LODQR��,WDO\
Ɣ *XVWDYR�0DUILD���8QLYHUVLW\�RI�%RORJQD��,WDO\
Ɣ 7DPPDUD�0DVVH\���-��+RSNLQV�8QLYHUVLW\�DW�:DVKLQJWRQ��86$
Ɣ 6DQGUR�0DWWHL���8QLYHUVLW\�RI�%RORJQD��,WDO\
Ɣ 0DGMLG�0HUDEWL���/LYHUSRRO�-RKQ�0RRUHV�8QLYHUVLW\��8.
Ɣ 6LOYLD�0LUUL���8QLYHUVLW\�RI�%RORJQD��,WDO\
Ɣ $��1DODWR���8QLYHUVLW\�RI�3DGRYD��,WDO\
Ɣ &ODXGLR�3DOD]]L���8QLYHUVLW\�RI�3DGXD��,WDO\
Ɣ =KLJHQJ�3DQ���=KHMLDQJ�8QLYHUVLW\��&KLQD
Ɣ *LRYDQQL�3DX���8&/$��86$
Ɣ $QGUHD�3DYDQ���8QLYHUVLW\�&D
�)RVFDUL��9HQLFH��,WDO\
Ɣ 0DUFR�5RFFHWWL���8QLYHUVLW\�RI�%RORJQD��,WDO\
Ɣ -RVH�6DOGDQD���8QLYHUVLW\�RI�=DUDJR]D��6SDLQ
Ɣ 3DROD�6DORPRQL���8QLYHUVLW\�RI�%RORJQD��,WDO\
Ɣ (QULFR�6DUWRUHOOR���8QLYHUVLW\�RI�9HURQD��,WDO\
Ɣ <XDQ\XDQ�6KHQ�±�/LYHUSRRO�-RKQ�0RRUHV�8QLYHUVLW\��8.
Ɣ 0LQJOLDQJ�;X�±�=KHQJ]KRX�8QLYHUVLW\��3�5�RI�&KLQD
Ɣ =KHQJ�-XQ�=KD���1DWLRQDO�8QLYHUVLW\�RI�6LQJDSRUH��6LQJDSRUH
Ɣ 0LFKHOH�=RU]L���8QLYHUVLW\�RI�3DGXD��,WDO\
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VHF,R7�2UJDQL]LQJ�&RPPLWWHH
*HQHUDO�&KDLU

Ɣ -LP�&ODUNH��:DWHUIRUG�,QVWLWXWH�RI�7HFKQRORJ\��,UHODQG

3URJUDP�&R�&KDLUV
Ɣ 6WHIDQRV�*ULW]DOLV��8QLYHUVLW\�RI�WKH�$HJHDQ��*UHHFH
Ɣ 5RGULJR�5RPDQ��,QVWLWXWH�IRU�,QIRFRPP�5HVHDUFK��6LQJDSRUH

7HFKQLFDO�3URJUDP�&RPPLWWHH
Ɣ *HUJHO\�$FV��,15,$��)UDQFH
Ɣ +DQL�$O]DLG��.LQJ�$EGXOD]L]�&LW\�IRU�6FLHQFH�DQG�7HFKQRORJ\��6DXGL�$UDELD
Ɣ .DWULQ�%RUFHD�3ILW]PDQQ��78�'UHVGHQ��*HUPDQ\
Ɣ 6H\LW�$KPHW�&DPWHSH��78�%HUOLQ��*HUPDQ\
Ɣ $OYDUR�&DUGHQDV��)XMLWVX�/DEV��86$
Ɣ &KDR�&KHQ��8QLYHUVLW\�RI�)ORULGD��86$
Ɣ %HQMDPLQ�)DELDQ��+XPEROGW�8QLYHUVLWlW�]X�%HUOLQ��*HUPDQ\
Ɣ 7RELDV�+HHU��$DFKHQ�8QLYHUVLW\��*HUPDQ\
Ɣ 4LRQJ�+XDQJ��6RXWK�&KLQD�$JULFXOWXUDO�8QLYHUVLW\��&KLQD
Ɣ $QWRQLR�-DUD��8QLYHUVLW\�RI�0XUFLD��6SDLQ
Ɣ 0DUF�-R\H��7HFKQLFRORU��)UDQFH
Ɣ 0DQLN�/DO�'DV��'KLUXEKDL�$PEDQL�,QVW��IRU�,QIRUPDWLRQ�DQG�&RPPQ��7HFK���,QGLD



Ɣ &RVWDV�/DPEULQRXGDNLV��8QLYHUVLW\�RI�3LUDHXV��*UHHFH
Ɣ $OEHUW�/HYL��6DEDQFL�8QLYHUVLW\��7XUNH\
Ɣ 3DEOR�1DMHUD��8QLYHUVLW\�RI�0DODJD��6SDLQ
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Ɣ *DRQLQJ�+H��+XDZHL�5	'��&KLQD
Ɣ +XL�6RQJ��5DQSODQ��8.
Ɣ ,VPDLO�*XYHQF��'RFRPR�,QQRYDWLRQV��86$
Ɣ -DNRE�5LFKDUG�+R\GLV��6XSHOHF�7pOpFRP��)UDQFH
Ɣ -LH�=KDQJ��8QLYHUVLW\�RI�6KHIILHOG��8.
Ɣ -RUJH�0XQLU�(O�0DOHN�9D]TXH]��*UDGLDQW��6SDLQ
Ɣ /RUHQ]D�*LXSSRQL��&77&��6SDLQ
Ɣ /XFD�5HJJLDQL��3ROLWHFQLFR�GL�0LODQR��,WDO\
Ɣ 0DULR�*DUFLD�/R]DQR��83&��6SDLQ
Ɣ 0DULRV�.RXQWRXULV��6XSHOHF�7pOpFRP���)UDQFH
Ɣ 0DVRRG�0DTERRO��6DJHPFRP��)UDQFH
Ɣ 0HURXDQH�'HEEDK��6XSHOHF�7pOpFRP���)UDQFH
Ɣ 1LFROD�%DOGR��&77&��6SDLQ



Ɣ 1LFRODV�*UHVVHW��0(5&(��(XURSHDQ�/DE���)UDQFH
Ɣ 1LNRODL�/HEHGHY��&3(�/\RQ��)UDQFH
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Ɣ 7RQ\�4�6��4XHN��,QVWLWXWH�IRU�,QIRFRPP�5HVHDUFK��6LQJDSRUH
Ɣ 9LNUDP�&KDQGUDVHNKDU��7H[DV�,QVWUXPHQWV��86$
Ɣ :DOLG�6DDG��8QLYHUVLW\�RI�0LDPL��86$
Ɣ ;LDROL�&KX��.LQJ
V�&ROOHJH�/RQGRQ��8.
Ɣ <H]HNDHO�+D\HO��/,$��8QLYHUVLW\�RI�$YLJQRQ��)UDQFH
Ɣ <YHV�/RVWDQOHQ��6,5$'(/��&DQDGD
Ɣ -DLPH�)HUUDJXW��&77&��6SDLQ
Ɣ &DUORV�0��GH�/LPD��8QLYHUVLW\�RI�2XOX��)LQODG
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Ɣ 5HJLQD�%RUJHV�GH�$UDXMR��)HGHUDO�8QLYHUVLW\�RI�6DR�&DUORV��%UD]LO
Ɣ $EGHOPDGMLG�%RXDEGDOODK��8QLYHUVLWH�GH�7HFKQRORJLH���&RPSLHJQH��)UDQFH
Ɣ 0DQRM�%V��,QGLDQ�,QVWLWXWH�RI�6SDFH�6FLHQFH�DQG�7HFKQRORJ\��,QGLD
Ɣ 7RUVWHQ�%UDXQ��8QLYHUVLW\�RI�%HUQ��6ZLW]HUODQG
Ɣ -LPLQJ�&KHQ��=KHMLDQJ�8QLYHUVLW\��&KLQD
Ɣ 0LQ�&KHQ��6HRXO�1DWLRQDO�8QLYHUVLW\��.RUHD
Ɣ -LQVXQJ�&KR��.\XQJ�+HH�8QLYHUVLW\��.RUHD
Ɣ <XQ�:RQ�&KXQJ��6RRQJVLO�8QLYHUVLW\��.RUHD
Ɣ .RVWDGLQ�'DPHYVNL��9LUJLQLD�6WDWH�8QLYHUVLW\��86$
Ɣ $EGHORXDKLG�'HUKDE��&HQWUH�GH�UHFKHUFKH�VXU�O
LQIRUPDWLRQ�VFLHQWLILTXH�HW�WHFKQLTXH��&(5,67���$OJHULD
Ɣ $WKDQDVLRV�*NHOLDV��,PSHULDO�&ROOHJH�/RQGRQ��8.
Ɣ <RXVVHI�,UDTL��.KDOLID�8QLYHUVLW\��8$(
Ɣ =KHQ�-LDQJ��:HVW�&KHVWHU�8QLYHUVLW\��86$
Ɣ *\X�0\RXQJ�/HH��,QVWLWXW�7(/(&20��7(/(&20�6XG3DULV��)UDQFH
Ɣ )HQJ�/L��)ORULGD�$WODQWLF�8QLYHUVLW\��86$
Ɣ -HOHQD�0LãLü��8QLYHUVLW\�RI�0DQLWRED��&DQDGD
Ɣ 6DQWRVK�3DQGH\��&LVFR��86$
Ɣ 0\XQJ�$K�3DUN��8QLYHUVLW\�RI�&HQWUDO�2NODKRPD��86$
Ɣ 5XL�0��5RFKD��,QVWLWXWR�GH�7HOHFRPXQLFDo}HV��3RUWXJDO
Ɣ 5REHUWR�5RMDV�&HVVD��1HZ�-HUVH\�,QVWLWXWH�RI�7HFKQRORJ\��86$
Ɣ .HZHL�6KD��2NODKRPD�&LW\�8QLYHUVLW\��86$
Ɣ 6DODK�6KDULHK��0F0DVWHU�8QLYHUVLW\��&DQDGD
Ɣ =KHIX�6KL��0LFURVRIW��86$
Ɣ /HL�6KX��2VDND�8QLYHUVLW\��-DSDQ
Ɣ %R�6XQ��/DPDU�8QLYHUVLW\��86$
Ɣ <XWDND�7DNDKDVKL��.\WRWR�8QLYHUVLW\��-DSDQ
Ɣ 'XF�7UDQ��8QLYHUVLW\�RI�0DVVDFKXVHWWV�%RVWRQ��86$
Ɣ 6S\URV�9DVVLODUDV��$WKHQV�,QIRUPDWLRQ�7HFKQRORJ\��*UHHFH



Ɣ /HL�:DQJ��'DOLDQ�8QLYHUVLW\�RI�7HFKQRORJ\��&KLQD
Ɣ 7KRPDV�:DWWH\QH��)UDQFH�7HOHFRP��)UDQFH
Ɣ 4LVKL�:X��8QLYHUVLW\�RI�0HPSKLV��86$
Ɣ :HL\DR�;LDR��%RVWRQ�8QLYHUVLW\��86$
Ɣ 1DL[XH�;LRQJ��*HRUJLD�6WDWH�8QLYHUVLW\��86$
Ɣ 6KXKXL�<DQJ��3XUGXH�8QLYHUVLW\��&DOXPHW��86$
Ɣ )��5LFKDUG�<X��&DUOHWRQ�8QLYHUVLW\��&DQDGD
Ɣ /LDQJ�=KRX��1DQMLQJ�8QLYHUVLW\�RI�3RVWV�DQG�7HOHFRPPXQLFDWLRQV��&KLQD
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JDLQHG�E\�DSSO\LQJ�WKLV�DSSURDFK�UHSUHVHQW�D�VROLG�OHDSIURJ�LQ�WKH�VWXG\�RI�VXFK�V\VWHPV��:H�KHUH�GLVFXVV�LQ�GHWDLO�WKH�
H[SHULPHQWV�WKDW�ZHUH�UXQ�RQ�WKH�URDG�ZLWK�VXFK�PHWKRGRORJ\�DQG�WKH�SRVLWLYH�LPSOLFDWLRQV�WKDW�VXFK�UHVXOWV�UHYHDO�IRU�
WKH�FRQWH[W�RI�9$1(7�EDVHG�PXOWLPHGLD�DQG�JDPLQJ�
%LRVNHWFK�� $OHVVDQGUR� $PRURVR� LV� $VVRFLDWH� 3URIHVVRU� LQ� FRPSXWHU� VFLHQFH� DW� WKH� WKH� 8QLYHUVLW\� RI� %RORJQD�� +H�
LV�PHPEHU� RI� WKH�'HSDUWPHQW� RI� &RPSXWHU� 6FLHQFH� VLQFH� ������ DQG� KH� JRW� KLV� ODXUHD� GHJUHH� LQ� SK\VLFV� DW� WKH� VDPH�
XQLYHUVLW\�LQ�������7KH�PDLQ�UHVHDUFK�DUHDV�RI�3URI��$PRURVR�DUH��PRELOH�GHYLFHV��PXOWLPHGLD�V\VWHPV��DQG�GLVWULEXWHG�
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$UDVK�1RXULDQ��0F*LOO�8QLYHUVLW\��&DQDGD���0XWKXFXPDUX�0DKHVZDUDQ��0F*LOO�8QLYHUVLW\��&DQDGD�
�
�
:L0$1����6\QFKURQL]DWLRQ��/RFDOL]DWLRQ��DQG�&RQWURO
�
5RRP������
&KDLU��+XQJ�&KLQ�-DQJ��1DWLRQDO�&KHQJFKL�8QLYHUVLW\��7DLZDQ�
�
3UDFWLFDO�7LPH�6\QFKURQL]DWLRQ�IRU�2)'0�6\VWHPV�RQ�0RELOH�&KDQQHO
+\XQJX�+ZDQJ� �(OHFWURQLFV� DQG�7HOHFRPPXQLFDWLRQV�5HVHDUFK� ,QVWLWXWH��.RUHD���'DHKR�.LP� �0RELOH�&RPPXQLFDWLRQ�/DERUDWRU\��
.RUHD�
�
5HGXFLQJ�WKH�&RPSXWDWLRQDO�&RVW�RI�5DWLR�EDVHG�,QGRRU�/RFDOL]DWLRQ
-RKQ�.HOOHU��/DID\HWWH�&ROOHJH��86$���;LDR\DQ�/L��/DID\HWWH�&ROOHJH��86$�

$Q�9R'�6FKHPH�ZLWK�,PSOLFLW�(UURU�&RUUHFWLRQ�XVLQJ�'DPDJHG�'DWD
5DIDHO� $VRUH\�&DFKHGD� �8QLYHUVLGDG� GH� 9LJR�� 6SDLQ��� %HOpQ� 3HGUHUR�/ySH]� �*UDGLDQW�� 6SDLQ��� )UDQFLVFR� -�� *RQ]iOH]�&DVWDxR�
�8QLYHUVLGDG�GH�9LJR��6SDLQ�
�
�
�
�
�
�
FR+HW1HW����,QWHUIHUHQFH�DQG�0RELOLW\�0DQDJHPHQW
�
5RRP������
&KDLU��'U��/RUHQ]R�*DODWL�*LRUGDQR��$]FRP�7HFKQRORJ\�VUO��,WDO\�
�
2Q�,QWHUIHUHQFH�0DQDJHPHQW�7HFKQLTXHV�LQ�/7(�+HWHURJHQHRXV�1HWZRUNV
0HU\HP�6LPVHN��$QGUHDV�&]\OZLN��8QLYHUVLW\�RI�'XLVEXUJ�(VVHQ��*HUPDQ\���0HKGL�%HQQLV��8QLYHUVLW\�RI�2XOX��)LQODQG�

5DGLR�5HVRXUFH�$OORFDWLRQ�LQ�%XLOGLQJV�ZLWK�'HQVH�)HPWRFHOO�'HSOR\PHQW
-LPLQ�/LX�� -R\FH�:X�� -LPLQJ�&KHQ� �5$13/$1�:LUHOHVV�1HWZRUN�'HVLJQ��8.��� 3HQJ�:DQJ� �8QLYHUVLW\� RI� %HGIRUGVKLUH��8.��� -LH�
=KDQJ��8QLYHUVLW\�RI�6KHIILHOG��8.�
�
3HUIRUPDQFH� $QDO\VLV� RI� 5DQNLQJ� IRU� 4R6� �5DIR4�� +DQGRYHU� $OJRULWKP� IRU� 6HOHFWLRQ� RI� $FFHVV� 1HWZRUN� LQ�
+HWHURJHQRXV�:LUHOHVV�1HWZRUNV
)D]DO�:DKDE�.DUDP��7HUMH�-HQVHQ��1RUZHJLDQ�8QLYHUVLW\�RI�6FLHQFH�DQG�7HFKQRORJ\��1RUZD\�
�
$�'HFRXSOLQJ�$SSURDFK�IRU�'LVWULEXWHG�0RELOLW\�0DQDJHPHQW
$QGUpD� 1DVFLPHQWR�� 5XWH� 6RILD� �6,7,�� /XVyIRQD� 8QLYHUVLW\�� 3RUWXJDO��� 7LDJR� &RQGHL[D�� 6XVDQD� 6DUJHQWR� �8QLYHUVLW\� RI� $YHLUR��
3RUWXJDO�
�
�
61��6HQVRU�1HWZRUN�3URWRFROV�DQG�$OJRULWKPV
�
5RRP������
&KDLU��$QJHOR�&ROXFFLD��8QLYHUVLW\�RI�6DOHQWR��,WDO\�



�
0XOWL0$&��$�0XOWLSOH�0$&�QHWZRUN�VWDFN�DUFKLWHFWXUH�IRU�7LQ\26
'DQLHO�YDQ�GHQ�$NNHU��8QLYHUVLW\�RI�$QWZHUS���,%%7��%HOJLXP���&KULV�%ORQGLD��8QLYHUVLW\�RI�$QWZHUS��%HOJLXP
�
7KH�5HOD\�$UHD�3UREOHP�LQ�:LUHOHVV�6HQVRU�1HWZRUN
$QWKRQ\�.OHHUHNRSHU��8QLYHUVLW\�RI�0DQFKHVWHU��8QLWHG�.LQJGRP��1LFKRODV�3DXO�)LOHU��8QLYHUVLW\�RI�0DQFKHVWHU��8QLWHG�.LQJGRP�
�
5HOLDEOH�ORFDOL]HG�HYHQW�GHWHFWLRQ�LQ�D�ZLUHOHVV�GLVWULEXWHG�UDGLR�WHOHVFRSH
6XKDLO�<RXVDI��98�8QLYHUVLW\��7KH�1HWKHUODQGV���5HQD�%DNKVKL��98�8QLYHUVLW\�$PVWHUGDP��7KH�1HWKHUODQGV���0DDUWHQ�YDQ�6WHHQ��98�
8QLYHUVLW\�$PVWHUGDP��7KH�1HWKHUODQGV�
�
�
0DLQ�&RQIHUHQFH
�
7XHVGD\��-XO\���VW
�
����²�����
�
:HOFRPH�DQG�.H\QRWH�,�
�
7LWOH��1HWZRUNV�LQ�(PHUJHQF\�&\EHU�3K\VLFDO�+XPDQ�6\VWHPV
6SHDNHU��(URO�*HOHQEH��,PSHULDO�&ROOHJH��/RQGRQ��8.
5RRP��$XGLPD[
�
$EVWUDFW��(PHUJHQF\�PDQDJHPHQW� V\VWHPV� �(06��DUH� LPSRUWDQW� DQG� FRPSOH[� H[DPSOHV�RI�&\EHU�3K\VLFDO�+XPDQ� V\VWHPV�ZKHUH�
ZLUHOHVV� DQG�ZLUHG�QHWZRUNV� SOD\� D� FUXFLDO� UROH�� (06� DUH� GHSOR\HG� VR� DV� WR� RSWLPLVH� WKH� RXWFRPH� RI� DQ� HPHUJHQF\� IURP�D� KXPDQ�
SHUVSHFWLYH�� DQG� WKH\� XVH� VHQVRU� QHWZRUNV�� QHWZRUNHG� GHFLVLRQ� QRGHV� DQG� FRPPXQLFDWLRQV� ZLWK� HYDFXHHV� DQG� ILUVW� UHVSRQGHUV� WR�
RSWLPLVH�WKH�RYHUDOO�4XDOLW\�RI�6HUYLFH�WR�EHQHILW�KXPDQ�EHLQJV�LQ�WHUPV�RI�VXUYLYDO��KHDOWK�DQG�VDIHW\��DQG�IRU�WKH�WKH�SURWHFWLRQ�RI�
QDWXUH��SURSHUW\�DQG�YDOXDEOH� LQIUDVWUXFWXUHV�� �+RZHYHU� WKH�XVH�RI� ,&7� IRU�HPHUJHQF\�PDQDJHPHQW� VLGH�HIIHFWV� LQ� WHUPV�RI� IDLOXUHV�
DQG�PDOLFLRXV�DWWDFNV�RI�WKH�,&7�V\VWHP��VR�WKDW�WKH�RXWFRPH�ZLOO�EH�DIIHFWHG�E\�KRZ�ZHOO�WKH�,&7�V\VWHP�RSHUDWHV�XQGHU�VWUHVV��7KLV�
SUHVHQWDWLRQ�ZLOO�VXUYH\�UHOHYDQW�UHVHDUFK�RQ�ZLUHOHVV�VHQVRU�DVVLVWHG�(06���LQFOXGLQJ�QHWZRUNLQJ��GLVWULEXWHG�FRQWURO��DQG�NQRZOHGJH�
GLVFRYHU\��DQG�IRFXV�RQ�QHZ�UHVHDUFK�UHJDUGLQJ�WKH�LQFUHDVHG�HIIHFWLYHQHVV�DQG�OLDELOLWLHV�WKDW�ZLUHOHVV�QHWZRUNV�LQWURGXFH�LQ�DQ�(06�
V\VWHP�ZKHQ�DGYHUVDULHV�H[DFHUEDWH�WKH�HPHUJHQF\�E\�PDOLFLRXV�ZLUHOHVV�DWWDFNV��
�
�
�����²�����
�
(QHUJ\�(IILFLHQF\
5RRP������
&KDLU��2OJD�*RXVVHYVNDLD��8)0*��%UD]LO�
�
&'&��$Q�(QHUJ\�(IILFLHQW�&RQWDFW�'LVFRYHU\�6FKHPH�)RU�3RFNHW�6ZLWFKHG�1HWZRUNV
6KHQJER�<DQJ��1DQ\DQJ�7HFKQRORJLFDO�8QLYHUVLW\��6*���&KDL�.LDW�<HR��1DQ\DQJ�7HFKQRORJLFDO�8QLYHUVLW\��6*���%X�6XQJ�/HH��1DQ\DQJ�
7HFKQRORJLFDO�8QLYHUVLW\��6*�
�
(QHUJ\�(IILFLHQW�4R6�3URYLVLRQLQJ�LQ�'HPDQG�$VVLJQHG�6DWHOOLWH�1'0$�6FKHPHV
)UDQFLVFR� *DQKmR� �8QLYHUVLGDGH� 1RYD� GH� /LVERD�� 37��� /XLV� %HUQDUGR� �8QLYHUVLGDGH� 1RYD� GH� /LVERD�� 37��� 5XL� 'LQLV� �,QVWLWXWR� GH�
7HOHFRPXQLFDo}HV�81,129$�)&7�81/�� 37���*RQoDOR�%DUURV� �)&7�81/��81,129$�� 37��� (GXDUGR� 6DQWRV� �)&7�81/��81,129$��
37���$QWyQLR�)XUWDGR��8QLYHUVLGDGH�1RYD�GH�/LVERD���81,129$��37���5RGROIR�2OLYHLUD��8QLYHUVLGDGH�1RYD�GH�/LVERD�8QLQRYD��37���
3DXOR�3LQWR��8QLYHUVLGDGH�1RYD�GH�/LVERD��37�
�
5DGLR�3ODQQLQJ�RI�(QHUJ\�(IILFLHQW�&HOOXODU�1HWZRUNV
6LOYLD� %RLDUGL� �3ROLWHFQLFR� GL� 0LODQR�� ,7��� $QWRQLR� &DSRQH� �3ROLWHFQLFR� GL� 0LODQR�� ,7��� %UXQLOGH� 6DQVz� �(FROH� 3RO\WHFKQLTXH� GH�
0RQWUHDO��&$�
�
(QHUJ\�(IILFLHQW�6WRFKDVWLF�7DUJHW�&RYHUDJH�LQ�6HQVRU�6XUYHLOODQFH�6\VWHPV
3DQ�:X��1DQMLQJ�8QLYHUVLW\��&1���;LDQJ�&DR��1DQMLQJ�8QLYHUVLW\��&1���;LDRELQJ�:X��1DQMLQJ�8QLYHUVLW\��&1���*XLKDL�&KHQ��6KDQJKDL�
-LDR�7RQJ�8QLYHUVLW\��&1�
�
�
�
2QOLQH�6RFLDO�1HWZRUNV
5RRP������
&KDLU��7KRUVWHQ�6WUXIH��7HFKQLFDO�8QLYHUVLW\�'DUPVWDGW��*HUPDQ\�
�



$QDO\VLV�DQG�&RPSDULVRQ�RI�,QWHUDFWLRQ�3DWWHUQV�LQ�2QOLQH�6RFLDO�1HWZRUN�DQG�6RFLDO�0HGLD
-DLOL� /LQ� �,QVWLWXWH� RI� &RPSXWLQJ� 7HFKQRORJ\�� &KLQHVH� $FDGHP\� RI� 6FLHQFHV�� &1��� =KHQ\X� /L� �,QVWLWXWH� RI� &RPSXWLQJ� 7HFKQRORJ\��
&KLQHVH� $FDGHP\� RI� 6FLHQFHV�� &1��� 'RQJ� :DQJ� �,QVWLWXWH� RI� &RPSXWLQJ� 7HFKQRORJ\�� &KLQHVH� $FDGHP\� RI� 6FLHQFHV�� &1��� .DYp�
6DODPDWLDQ��/,67,&�3RO\7HFK��8QLYHUVLWp�GH�6DYRLH�&KDPEHU\�$QQHF\��)5���*DRJDQJ�;LH��,QVWLWXWH�RI�&RPSXWLQJ�7HFKQRORJ\��&KLQHVH�
$FDGHP\�RI�6FLHQFHV��&1�
�
&DQ�RQOLQH�VRFLDO�IULHQGV�KHOS�WR�LPSURYH�GDWD�VZDUPLQJ�SHUIRUPDQFH"
+RQJJDQJ�=KDQJ��6XIIRON�8QLYHUVLW\��86���%HQ\XDQ�/LX��8QLYHUVLW\�RI�0DVVDFKXVHWWV�/RZHOO��86���;LD\LQ�:HQJ��6XIIRON�8QLYHUVLW\��
86���&KDR�<X��6XIIRON�8QLYHUVLW\��86�
�
$Q�$QDO\VLV�RI�WKH�6XEVFULSWLRQ�LQ�8VHU�*HQHUDWHG�&RQWHQW�9LGHR�6\VWHPV
=KHQ\X� /L� �,QVWLWXWH� RI� &RPSXWLQJ� 7HFKQRORJ\�� &KLQHVH� $FDGHP\� RI� 6FLHQFHV�� &1��� -DLOL� /LQ� �,QVWLWXWH� RI� &RPSXWLQJ� 7HFKQRORJ\��
&KLQHVH�$FDGHP\�RI�6FLHQFHV��&1�
�
,QIOXHQWLDO�1HLJKERXUV�6HOHFWLRQ�IRU�,QIRUPDWLRQ�'LIIXVLRQ�LQ�2QOLQH�6RFLDO�1HWZRUNV
+\RXQJVKLFN�.LP��8QLYHUVLW\�RI�%ULWLVK�&ROXPELD��8.���(LNR�<RQHNL��8QLYHUVLW\�RI�&DPEULGJH��8.�
�
�
$G�KRF�DQG�0HVK�1HWZRUNV
5RRP������
&KDLU��5DVPXV�2OVHQ��$DOERUJ�8QLYHUVLW\��'HQPDUN�
�
N7&���5REXVW�DQG�$GDSWLYH�:LUHOHVV�$G�KRF�7RSRORJ\�&RQWURO
,PPDQXHO�6FKZHL]HU��7HFKQLVFKH�8QLYHUVLWlW�'DUPVWDGW��'(���0LFKDHO�:DJQHU��7HFKQLVFKH�8QLYHUVLWlW�'DUPVWDGW��'(���'LUN�%UDGOHU�
�78�'DUPVWDGW��'(���0D[�0�KOKlXVHU��7HFKQLFDO�8QLYHUVLW\�'DUPVWDGW��'(���7KRUVWHQ�6WUXIH��7HFKQLFDO�8QLYHUVLW\�'DUPVWDGW��'(�
�
7KH� $UELWUDWLQJ� 9DOXH� 7UDQVIHU� 3URWRFRO� �$973�� �� 'HWHUPLQLVWLF� %LQDU\� &RXQWGRZQ� LQ� :LUHOHVV� 0XOWL�KRS�
1HWZRUNV
'HQQLV�&KULVWPDQQ��8QLYHUVLW\�RI�.DLVHUVODXWHUQ��'(���5HLQKDUG�*RW]KHLQ��8QLYHUVLW\�RI�.DLVHUVODXWHUQ��'(�
�
,QWUD�0HVK�&RQJHVWLRQ�&RQWURO�IRU�,(((�������V�:LUHOHVV�0HVK�1HWZRUNV
%DUEDUD�6WDHKOH��)UDXQKRIHU�,,6��'(���0LFKDHO�%DKU��6LHPHQV�$*��'(���'HVKHQJ�)X��/HLEQL]�8QLYHUVLW\�+DQRYHU��'(�
�
0HVK�5RXWLQJ�IRU�(UURU�5HVLOLHQW�'HOLYHU\�RI�0XOWLSOH�'HVFULSWLRQ�&RGHG�,PDJH�9LGHR�&RQWHQW
8PD�3DUWKDYL�0RUDYDSDOOH��,QGLDQ�,QVWLWXWH�RI�7HFKQRORJ\�'HOKL��,1���6ZDGHV�'H��,QGLDQ�,QVWLWXWH�RI�7HFKQRORJ\��'HOKL��,1�
�
�
�����²�����
�
3DQHO�'LVFXVVLRQ�,
7RSLF��$UFKLWHFWLQJ�WKH�)XWXUH�,QWHUQHW�,(7)�(YROXWLRQDU\�YV��$FDGHPLF�&OHDQ�6ODWH
0RGHUDWRU��0DODWKL�9HHUDUDJKDYDQ��8QLYHUVLW\�RI�9$��86$�
3DQHOLVWV��

.HQ�&DOYHUW��8QLYHUVLW\�RI�.HQWXFN\��86$
+LURDNL�+DUDL��1,&7��-DSDQ
&KULVWRV�3DSDGRSRXORV��&RORUDGR�6WDWH�8QLYHUVLW\��86$
0DODWKL�9HHUDUDJKDYDQ��8QLYHUVLW\�RI�9LUJLQLD��86$

5RRP��$XGLPD[
�
$EVWUDFW�� 6HYHUDO� SUREOHPV� KDYH� EHHQ� LGHQWLILHG� LQ� WRGD\
V� ,QWHUQHW�� 7KHVH� LQFOXGH� JOREDO� URXWLQJ� VFDODELOLW\�� VHFXULW\�� KLJK�
RSHUDWLRQDO� FRVWV�� HQHUJ\� FRQVXPSWLRQ�� DQG� GLIILFXOW\� LQ� LQWURGXFLQJ� QHZ� VHUYLFHV�� DPRQJ� RWKHUV�� )RU� H[DPSOH�� WKH� JOREDO� URXWLQJ�
VFDODELOLW\�SUREOHP�KDV�OHG�WR�HIIRUWV�LQ�WKH�,(7)�VXFK�DV�/RFDWRU�,GHQWLILHU�6SOLW�3URWRFRO��/,63��DV�ZHOO�DV�QHZ�URXWLQJ�DQG�DGGUHVVLQJ�
DUFKLWHFWXUHV�LQ�WKH�DFDGHPLF�UHVHDUFK�FRPPXQLW\��3DQHOLVWV�ZLOO�FRPSDUH�DQG�FRQWUDVW�HYROXWLRQDU\�,(7)�DSSURDFKHV�ZLWK�DFDGHPLF�
FOHDQ�VODWH�VROXWLRQV�
�
�
�����²�����
�
&RJQLWLYH�5DGLR�1HWZRUNV
5RRP������
&KDLU��.DL�=HQJ��8QLYHUVLW\�RI�0LFKLJDQ�±�'HDUERUQ��86$�
�
2SHQ%76��D�VWHS�IRUZDUG�LQ�WKH�FRJQLWLYH�GLUHFWLRQ
3DVTXDOH�3DFH��8QLYHUVLW\�RI�&DODEULD��,7���9DOHULD�/RVFUt��8QLYHUVLW\�RI�&DODEULD��,7�
�



(IILFLHQW�/RFDWLRQ�0DQDJHPHQW�6FKHPH�IRU�*URXS�$SSOLFDWLRQV�LQ�&HOOXODU�1HWZRUNV
6XQDH� 6KLQ� �8QLYHUVLW\� RI� 0LVVRXUL� ±� .DQVDV� &LW\�� 86��� ;LQMLH� *XDQ� �8QLYHUVLW\� RI� 0LVVRXUL�.DQVDV� &LW\�� 86��� %DHN�<RXQJ� &KRL�
�8QLYHUVLW\�RI�0LVVRXUL�±�.DQVDV�&LW\��86�
�
*HQHUDOL]HG�%L�&RQQHFWLYLW\�IRU�)DXOW�7ROHUDQW�&RJQLWLYH�5DGLR�1HWZRUNV
+DL�/LX��+RQJ�.RQJ�%DSWLVW�8QLYHUVLW\��+.�� �<RXKXD�=KRX��6RXWK�&KLQD�8QLYHUVLW\�RI�7HFKQRORJ\��&1���;LDRZHQ�&KX��+RQJ�.RQJ�
%DSWLVW�8QLYHUVLW\��+.���<LX�:LQJ�/HXQJ��+RQJ�.RQJ�%DSWLVW�8QLYHUVLW\��+.�
�
&RQWUROOLQJ�6SHFWUXP�+DQGRII�:LWK�$�'HOD\�5HTXLUHPHQW�LQ�&RJQLWLYH�5DGLR�1HWZRUNV
$GLVRUQ�/HUWVLQVUXEWDYHH��8QLYHUVLWp�3LHUUH�HW�0DULH�&XULH�±�3DULV����)5���1DFHXU�0DORXFK��8QLYHUVLWp�3LHUUH�HW�0DULH�&XULH�±�3DULV����
)5���6HUJH�)GLGD��830&�6RUERQQH�8QLYHUVLWp��)5�
�
�
�
6HFXULW\
5RRP������
&KDLU��+XL�=DQJ��6SULQW��86$�
�
$�6PDUWSKRQH�6HFXULW\�$UFKLWHFWXUH�IRU�$SS�9HULILFDWLRQ�DQG�3URFHVV�$XWKHQWLFDWLRQ
2VPDQ�8JXV��+DPEXUJ�8QLYHUVLW\�RI�$SSOLHG�6FLHQFH��'(���0DUWLQ�/DQGVPDQQ��+DPEXUJ�8QLYHUVLW\�RI�$SSOLHG�6FLHQFH��'(���'HQQLV�
*HVVQHU��1(&�/DERUDWRULHV�(XURSH��'(���'LUN�:HVWKRII��+$:�+DPEXUJ��'(�
�
$� 6HFXUH� DQG� (IILFLHQW� 0XOWL�'HYLFH� DQG� 0XOWL�6HUYLFH� $XWKHQWLFDWLRQ� 3URWRFRO� �6(00$3�� IRU� �*33�/7(�
1HWZRUNV
-LH�+XDQJ��8QLYHUVLW\�RI�6RXWK�&DUROLQD��86���&KLQ�7VHU�+XDQJ��8QLYHUVLW\�RI�6RXWK�&DUROLQD��86�
�
&ODVVLILFDWLRQ�RI�PDOLFLRXV�:HE�VHVVLRQV
.DWHULQD� *RVHYD�3RSVWRMDQRYD� �:HVW� 9LUJLQLD� 8QLYHUVLW\�� 86��� *RFH� $QDVWDVRYVNL� �:HVW� 9LUJLQLD� 8QLYHUVLW\�� 86��� 5LVWR� 3DQWHY�
�0LFURVRIW��86�
�
5HOLHYH�,QWHUQHW�5RXWLQJ�VHFXULW\�RI�3XEOLF�.H\�,QIUDVWUXFWXUH
/XLJL�9LQFHQ]R�0DQFLQL��8QLYHUVLWi�GL�5RPD�6DSLHQ]D��,7���&ODXGLR�6RULHQWH��(7+�=XULFK��(6���$QJHOR�6SRJQDUGL��8QLYHUVLW\�RI�5RPH�
/D�6DSLHQ]D��,7���$QWRQLR�9LOODQL��8QLYHUVLWi�6DSLHQ]D��,7���'RPHQLFR�9LWDOL��8QLYHUVLWi�6DSLHQ]D��,7�
�
�
�
1HWZRUN�&DFKLQJ
5RRP������
&KDLU��+RQJJDQJ�=KDQJ��6XIIRON�8QLYHUVLW\��86$�
�
&RQWHQW�UHGXQGDQF\�LQ�%LW7RUUHQW
$QWyQLR�+RPHP�)HUUHLUD��,1(6&�,'�,QVWLWXWR�6XSHULRU�7pFQLFR��37���5LFDUGR�/RSHV�3HUHLUD��,1(6&�,'�,QVWLWXWR�6XSHULRU�7pFQLFR��
37���)HUQDQGR�6LOYD��,1(6&�,'�,QVWLWXWR�6XSHULRU�7pFQLFR��37�
�
$�7UDFH�'ULYHQ�$QDO\VLV�RI�&DFKLQJ�LQ�&RQWHQW�&HQWULF�1HWZRUNV
*DUHWK�7\VRQ� �.LQJ¶V�&ROOHJH�/RQGRQ��8.���6HEDVWLDQ�.DXQH� �7HFKQLVFKH�8QLYHUVLWlW�'DUPVWDGW��'(���6LPRQ�0LOHV� �.LQJ¶V�&ROOHJH�
/RQGRQ��8.���<HKLD�(O�NKDWLE��/DQFDVWHU�8QLYHUVLW\��8.���$QGUHDV�0DXWKH��/DQFDVWHU�8QLYHUVLW\��8.���$GHO�7DZHHO� �.LQJ¶V�&ROOHJH�
/RQGRQ��8.�
�
&DFKLQJ�3ROLFLHV�IRU�,Q�1HWZRUN�&DFKLQJ
=KH�/L��,QVWLWXW�7HOHFRP�±�7HOHFRP�%UHWDJQH��)5���*ZHQGDO�6LPRQ��,QVWLWXW�7HOHFRP�±�7HOHFRP�%UHWDJQH��)5���$QQLH�*UDYH\��,QVWLWXW�
7HOHFRP�±�7HOHFRP�%UHWDJQH��)5�
�
2Q�3HUIRUPDQFH�RI�&DFKH�3ROLF\�LQ�,QIRUPDWLRQ�&HQWULF�1HWZRUNLQJ
6HQ�:DQJ��7VLQJKXD�8QLYHUVLW\��&1���-LDQSLQJ�:X��7VLQJKXD�8QLYHUVLW\��&1���-XQ�%L��7VLQJKXD�8QLYHUVLW\��&1�
�
�
�
6HQVRU�1HWZRUNV�,
5RRP������
&KDLU��+DELE�0��$PPDUL��8QLYHUVLW\�RI�0LFKLJDQ���'HDUERUQ��86$�
�
'DWD�&ROOHFWLRQ�XVLQJ�7UDQVPLW�2QO\�6HQVRUV�DQG�D�0RELOH�5RERW�LQ�:LUHOHVV�6HQVRU�1HWZRUNV
%DULV�7DV��8QLYHUVLW\�RI�7H[DV�DW�6DQ�$QWRQLR��86���$OL�7RVXQ��8QLYHUVLW\�RI�7H[DV�DW�6DQ�$QWRQLR��86�
�
(PHUJHQF\�&\EHU�3K\VLFDO�+XPDQ�6\VWHPV
(URO�*HOHQEH��,PSHULDO�&ROOHJH�/RQGRQ��8.���)DQJ�-LQJ�:X��1DQ\DQJ�7HFKQRORJLFDO�8QLYHUVLW\��6*�
�



/HW¶V�0RYH��$GGLQJ�$UELWUDU\�0RELOLW\�WR�:61�7HVWEHGV
1LOV� $VFKHQEUXFN� �8QLYHUVLW\� RI� 2VQDEU�FN�� '(��� -DQ� %DXHU� �8QLYHUVLW\� RI� %RQQ�� '(��� -DNRE� %LHOLQJ� �8QLYHUVLW\� RI� %RQQ�� '(���
$OH[DQGHU�%RWKH��8QLYHUVLW\�RI�%RQQ��'(���0DWWKLDV�6FKZDPERUQ��8QLYHUVLW\�RI�2VQDEU�FN��'(�
�
'$&$��'DWD�$ZDUH�&OXVWHULQJ�DQG�$JJUHJDWLRQ�LQ�4XHU\�'ULYHQ�:LUHOHVV�6HQVRU�1HWZRUNV
6RPDLHK�%DKUDPL��6KDULI�8QLYHUVLW\�RI�7HFKQRORJ\��,5���+DPHG�<RXVHIL��6KDULI�8QLYHUVLW\�RI�7HFKQRORJ\��,5���$OL�0RYDJKDU��6KDULI�
8QLYHUVLW\�RI�7HFKQRORJ\��,5�
�
�
�
1HWZRUN�$UFKLWHFWXUH�,
5RRP������
&KDLU��%UDG�3HQRII��*RRJOH��86$�
�
7RZDUGV�DQ�$JJUHJDWLRQ�DZDUH�,QWHUQHW�5RXWLQJ
<DQJ\DQJ�:DQJ��7VLQJKXD�8QLYHUVLW\��&1���-XQ�%L��7VLQJKXD�8QLYHUVLW\��&1���-LDQSLQJ�:X��7VLQJKXD�8QLYHUVLW\��&1�
�
910%HQFK��$�%HQFKPDUN�IRU�9LUWXDO�1HWZRUN�0DSSLQJ�$OJRULWKPV
-LQ�=KX��8QLYHUVLW\�RI�0DVVDFKXVHWWV��86���7LOPDQ�:ROI��8QLYHUVLW\�RI�0DVVDFKXVHWWV��86�
�
6FDODEOH�1'1�)RUZDUGLQJ��&RQFHSWV��,VVXHV�DQG�3ULQFLSOHV
+DRZHL�<XDQ��:DVKLQJWRQ�8QLYHUVLW\�LQ�6W��/RXLV��86���7LDQ�6RQJ��%HLMLQJ�,QVWLWXWH�RI�7HFKQRORJ\��&1���3DWULFN�&URZOH\��:DVKLQJWRQ�
8QLYHUVLW\�LQ�6W��/RXLV��86�

$�3LSHOLQH�,3�/RRNXS�$UFKLWHFWXUH�ZLWK�5DQGRP�'XSOLFDWH�$OORFDWLRQ
<L�:X��6XQ�<DW�VHQ�8QLYHUVLW\��&1���*H�1RQJ��6XQ�<DW�6HQ�8QLYHUVLW\��&1�
�
�
�
0$&�3URWRFROV
5RRP������
&KDLU��0LFKDHO�%DKU��6LHPHQV�$*��*HUPDQ\�
�
6FKHGXOLQJ�:LUHOHVV�/LQNV�ZLWK�6XFFHVVLYH�,QWHUIHUHQFH�&DQFHOODWLRQ
2OJD�*RXVVHYVNDLD��8)0*��%5���5RJHU�:DWWHQKRIHU��(7+�=XULFK��&+�
�
8QGHUVWDQGLQJ�WKH�),&$�0$&�3URWRFRO�LQ�+LJK�'DWD�5DWH�:/$1V
)DWLPD�=DULQQL��6WRQ\�%URRN�8QLYHUVLW\��86���6DPLU�'DV��6WRQ\�%URRN�8QLYHUVLW\��86�
�
EW),&$�0$&�3URWRFRO�IRU�+LJK�'DWD�5DWH�:/$1V
)DWLPD�=DULQQL��6WRQ\�%URRN�8QLYHUVLW\��86���6DPLU�'DV��6WRQ\�%URRN�8QLYHUVLW\��86�
�
7XQLQJ�)DVW�/LQN�$GDSWDWLRQ�$OJRULWKPV�IRU�&60$�&$��DQG�&60$�(�&$�EDVHG�:/$1V
*DEULHO�0DUWRUHOO��8QLYHUVLWDW�GH�OHV�,OOHV�%DOHDUV��(6���)HOLS�5LHUD�3DORX��8QLYHUVLW\�RI�WKH�%DOHDULF�,VODQGV��(6���*XLOOHP�)HPHQLDV�
�8QLYHUVLW\�RI�WKH�%DOHDULF�,VODQGV��(6�

�
�
�
:HGQHVGD\��$XJXVW��VW
�
�����±�����

.H\QRWH�,,
�
7LWOH��6HFXULW\�DQG�3ULYDF\�LQ�1DPHG�'DWD�1HWZRUNLQJ
6SHDNHU��*HQH�7VXGLN��8QLYHUVLW\�RI�&DOLIRUQLD�,UYLQH��86$
&KDLU��7%'
�
$EVWUDFW��:LWK�WKH�JURZLQJ�UHDOL]DWLRQ�WKDW�FXUUHQW�,QWHUQHW�SURWRFROV�DUH�UHDFKLQJ�WKH�OLPLWV�RI�WKHLU�VHQHVFHQFH��D�QXPEHU�RI�RQ�
JRLQJ� UHVHDUFK� HIIRUWV� DLP� WR�GHVLJQ�SRWHQWLDO� QH[W�JHQHUDWLRQ� ,QWHUQHW� DUFKLWHFWXUHV��$OWKRXJK� WKH\� YDU\� LQ�PDWXULW\� DQG� VFRSH�� LQ�
RUGHU�WR�DYRLG�SDVW�SLWIDOOV��WKHVH�HIIRUWV�VHHN�WR�WUHDW�VHFXULW\�DQG�SULYDF\�DV�ERWK�IXQGDPHQWDO�DQG�LQLWLDO�UHTXLUHPHQWV�

7KLV� WDON�ZLOO� IRFXV� RQ� VHFXULW\� DQG�SULYDF\� LQ� RQH� FDQGLGDWH� QH[W�JHQHUDWLRQ� ,QWHUQHW� DUFKLWHFWXUH� FDOOHG�1DPHG�'DWD�1HWZRUNLQJ�
�1'1��±�DQ�LQVWDQWLDWLRQ��RI�,QIRUPDWLRQ�&HQWULF�1HWZRUNLQJ�DSSURDFK��%\�VWUHVVLQJ�FRQWHQW�GLVVHPLQDWLRQ��1'1�LV�DQ�EH�DWWUDFWLYH�
DQG� YLDEOH� DSSURDFK� WR�PDQ\� W\SHV� RI� FXUUHQW� DQG� HPHUJLQJ� FRPPXQLFDWLRQ�PRGHOV�� ,W� DOVR� LQFRUSRUDWHV� VRPH�XVHIXO� VHFXULW\� DQG�
SULYDF\�IHDWXUHV�



:H�ZLOO� EHJLQ�E\� FRQVLGHULQJ� FRPPXQLFDWLRQ�SULYDF\� DQG�DQRQ\PLW\� LQ�1'1�DQG�GHVFULEH� DQ�1'1�DGG�RQ� �FDOOHG�$1'$1$�� WKDW�
RIIHUV� WKH� IXQFWLRQDOLW\� VLPLODU� WR� 725� RQ� WRGD\
V� ,QWHUQHW�� � 6LQFH� UHVLOLHQFH� WR�'HQLDO� RI� 6HUYLFH� �'R6�� DWWDFNV� WKDW� SODJXH� WRGD\¶V�
,QWHUQHW� LV�D�PDMRU�LVVXH�IRU�DQ\�QHZ�DUFKLWHFWXUH��ZH�ZLOO�GLVFXVV�VRPH�LQLWLDO�UHVHDUFK�WRZDUGV�DVVHVVPHQW�DQG�SRVVLEOH�PLWLJDWLRQ�
RI� 'R6� LQ� 1'1�� $IWHU� LGHQWLI\LQJ� DQG� DQDO\]LQJ� VHYHUDO� QHZ� W\SHV� RI� DWWDFNV�� ZH� LQYHVWLJDWH� WKHLU� YDULDWLRQV�� HIIHFWV� DQG� FRXQWHU�
PHDVXUHV��)LQDOO\��ZH�ZLOO�GLVFXVV�KRZ�WR�DGDSW�1'1�DQG�LWV�VHFXULW\�IHDWXUHV�WR�HQYLURQPHQWV�RWKHU�WKDQ�FRQWHQW�GLVWULEXWLRQ��XVLQJ�
WKH�H[DPSOH�RI�EXLOGLQJ�DXWRPDWLRQ�
�
�
�����²�����
�
&HOOXODU�1HWZRUNV
5RRP������
&KDLU��%DHN�<RXQJ�&KRL��8QLYHUVLW\�RI�0LVVRXUL���.DQVDV�&LW\��86$�
�
+DQGRYHUV�ZLWK�)RUZDUG�$GPLVVLRQ�&RQWURO�IRU�$GDSWLYH�7&3�6WUHDPLQJ�LQ�/7(�$GYDQFHG�ZLWK�6PDOO�&HOOV
5HXYHQ�&RKHQ��7HFKQLRQ��,/���$QQD�/HYLQ��,%0��,/�
�
-RLQW�(TXDOL]DWLRQ�DQG�3KDVH�1RLVH�7UDFNLQJ�IRU�'RXEO\�6HOHFWLYH�&KDQQHOV
3HGUR�3HGURVD� �,QVWLWXWR�GH�7HOHFRPXQLFDo}HV�±�/LVERD��37���5XL�'LQLV� �,QVWLWXWR�GH�7HOHFRPXQLFDo}HV�81,129$�)&7�81/��37���
)HUQDQGR�1XQHV��,QVWLWXWR�6XSHULRU�7HFQLFR��37�
�
'\QDPLF�,QWHUIHUHQFH�0DQDJHPHQW�LQ�)HPWRFHOOV
0LFKDHO�/LQ��3HQQV\OYDQLD�6WDWH�8QLYHUVLW\��86���7RP�/D�3RUWD��3HQQ�6WDWH�8QLYHUVLW\��86�
�
(YROYLQJ�/DQGVFDSH�RI�&HOOXODU�1HWZRUN�7UDIILF
+DQ�/LX��8&�'DYLV��86���&KHQ�1HH�&KXDK��8QLYHUVLW\�RI�&DOLIRUQLD��'DYLV��86���+XL�=DQJ��6SULQW��86���6DUD�*DWPLU�PRWDKDUL��6SULQW��
86�
�
�
�
1HWZRUN�$UFKLWHFWXUH�,,
5RRP������
&KDLU��7LOPDQ�:ROI��8QLYHUVLW\�RI�0DVVDFKXVHWWV��86$�
�
'L3,7��D�'LVWULEXWHG�%ORRP�)LOWHU�EDVHG�3,7�7DEOH�IRU�&&1�1RGHV
:HL�<RX��2UDQJH�/DEV��)5���%HUWUDQG�0DWKLHX��2UDQJH�/DEV��)5���3DWULFN�7UXRQJ��2UDQJH�/DEV��)5���-HDQ�)UDQFRLV�3HOWLHU��2UDQJH�
/DEV��)5���*ZHQGDO�6LPRQ��,QVWLWXW�7HOHFRP�±�7HOHFRP�%UHWDJQH��)5�

/HYHUDJLQJ�/HJDF\�6RIWZDUH�LQ�&OHDQ�6ODWH�1HWZRUN�$UFKLWHFWXUHV
6RQJ�<XDQ��8QLYHUVLW\�RI�.HQWXFN\��86���2QXU�$VFLJLO��8QLYHUVLW\�RI�.HQWXFN\��86���-DPHV�*ULIILRHQ��8QLYHUVLW\�RI�.HQWXFN\��86���.HQ�
&DOYHUW��8QLYHUVLW\�RI�.HQWXFN\��86�
�
$�5HVRXUFH�'HVFULSWLRQ�/DQJXDJH�ZLWK�9DJXHQHVV�6XSSRUW�IRU�0XOWL�3URYLGHU�&ORXG�1HWZRUNV
*UHJRU� 6FKDIIUDWK� �7�/DEV� �'HXWVFKH�7HOHNRP�� ��78�%HUOLQ��'(��� 6WHIDQ�6FKPLG� �7�/DEV�	�78�%HUOLQ��'(��� ,VKDQ�9DLVKQDYL� �177�
'2&202��,QF���'(���$VKLT�.KDQ��177�'2&202��,QF���'(���$QMD�)HOGPDQQ��78�%HUOLQ��'(�
�
(QG�8VHU�1RGH�$FFHVV�WR�$SSOLFDWLRQ�7DLORUHG�)XWXUH�1HWZRUNV
+DQV�:LSSHO��.DUOVUXKH�,QVWLWXWH�RI�7HFKQRORJ\��.,7���'(���2OLYHU�+DQND��($'6�,QQRYDWLRQ�:RUNV��'(�
�
�
�
1HWZRUN�3HUIRUPDQFH�,
5RRP������
&KDLU��&KDL�.LDW�<HR��1DQ\DQJ�7HFKQRORJLFDO�8QLYHUVLW\��6LQJDSRUH�
�
(YDOXDWLQJ�HQG�XVHU�QHWZRUN�EHQHILWV�RI�SHHULQJ�ZLWK�SDWK�ODWHQFLHV
0RKDPPDG�$KPDG��8QLYHUVLW\�RI�&HQWUDO�)ORULGD��86���5DWDQ�*XKD��8QLYHUVLW\�RI�&HQWUDO�)ORULGD��86�
�
2SWLPL]LQJ�1HWZRUN�3HUIRUPDQFH�XVLQJ�:HLJKWHG�0XOWLSDWK�5RXWLQJ
-XQMLH�=KDQJ��3RO\WHFKQLF�,QVWLWXWH�RI�1HZ�<RUN�8QLYHUVLW\��86���.DQJ�;L��3RO\WHFKQLF�,QVWLWXWH�RI�1HZ�<RUN�8QLYHUVLW\��86���/LUHQ�
=KDQJ��8QLWHG�$UDE�(PLUDWHV�8QLYHUVLW\��$(���+��-RQDWKDQ�&KDR��3RO\WHFKQLF�,QVWLWXWH�RI�1HZ�<RUN�8QLYHUVLW\��86�
�
1HWZRUN�&RGLQJ�$ZDUH�4XHXH�0DQDJHPHQW�LQ�0XOWL�5DWH�:LUHOHVV�1HWZRUNV
1LFROD�'H�&RSSL��-LDQ[LD�1LQJ��*HRUJH�3DSDJHRUJLRX��0LFKHOH�=RU]L��6ULNDQWK�9��.ULVKQDPXUWK\��8&�5LYHUVLGH��DQG�7KRPDV�/D�3RUWD�
�3HQQ�6WDWH�8QLYHUVLW\�

3RUWDEOH�DQG�3HUIRUPDQW�8VHUVSDFH�6&73�6WDFN
%UDG�3HQRII��*RRJOH��86���$ODQ�:DJQHU��8QLYHUVLW\�RI�%ULWLVK�&ROXPELD��&$���,UHQH�5�QJHOHU��0�QVWHU�8QLYHUVLW\�RI�$SSOLHG�6FLHQFHV��
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�
3DQHO�'LVFXVVLRQ�,,
7RSLF��3ULYDF\�LQ�WKH�$JH�RI�%LJ�'DWD
0RGHUDWRU��*XHYDUD�1RXELU��1RUWKHDVWHUQ�8QLYHUVLW\��86$
3DQHOLVWV������

/DXUHQW�%HVOD\��(XURSHDQ�&RPPLVVLRQ�'*�5HVHDUFK�&HQWUH��,WDO\
3DXO�)UDQFLV��0D[�3ODQFN�,QVWLWXWH�IRU�6RIWZDUH�6\VWHPV��*HUPDQ\
*XHYDUD�1RXELU��1RUWKHDVWHUQ�8QLYHUVLW\��86$
*HQH�7VXGLN��8QLYHUVLW\�RI�&DOLIRUQLD�DW�,UYLQH��86$
'LUN�:HVWKRII��)DNXOWlW�7HFKQLN�XQG�,QIRUPDWLN��*HUPDQ\

5RRP��$XGLPD[
�
$EVWUDFW��7KH�SHUYDVLYHQHVV�RI�VHQVLQJ�DQG�GDWD�FROOHFWLQJ�GHYLFHV�DQG�V\VWHPV��VXFK�DV�VPDUW�SKRQHV��FDPHUDV��*36��VWUHHW�FDPHUDV��
EDVH�VWDWLRQV���WKH�ORZ�FRVW�RI�GDWD�VWRUDJH��DQG�WKH�ZLGHVSUHDG�XVH�RI�IUHH�RQOLQH�SODWIRUPV�IRU�FRPPXQLFDWLRQV�DQG�VWRUDJH�RI�XVHUV�
GDWD��LV�UDLVLQJ�XQSUHFHGHQWHG�SULYDF\�FRQFHUQV��7KH�SDQHOLVW�ZLOO�SUHVHQW�WKHLU�SHUVSHFWLYH�RQ�WKHVH�FRQFHUQV��GHEDWH�WKHLU�FULWLFDOLW\��
DQG��SURYLGH�DSSURDFKHV�WR�DGGUHVV�WKHP�ERWK�IURP�D�UHVHDUFK�SHUVSHFWLYH�DQG�IURP�WKH�SROLF\�DQG�OHJDO�VLGH�
�
�
�����²�����
�
6HQVRU�1HWZRUNV�,,
5RRP������
&KDLU��1LOV�$VFKHQEUXFN��8QLYHUVLW\�RI�2VQDEU�FN��*HUPDQ\�
�
(IILFLHQW�DQG�$FFXUDWH�2EMHFW�&ODVVLILFDWLRQ�LQ�:LUHOHVV�0XOWLPHGLD�6HQVRU�1HWZRUNV
+DNDQ� 2]WDUDN� �0LGGOH� (DVW� 7HFKQLFDO� 8QLYHUVLW\�� 75��� 7XUJD\� <LOPD]� �0LGGOH� (DVW� 7HFKQLFDO� 8QLYHUVLW\�� 75��� .HPDO� $NND\D�
�6RXWKHUQ�,OOLQRLV�8QLYHUVLW\�&DUERQGDOH��86���$GQDQ�<D]LFL��0LGGOH�(DVW�7HFKQLFDO�8QLYHUVLW\��75�
�
2Q�%UHDFK�3DWK�'HWHFWLRQ�5HOLDELOLW\�RI�:LUHOHVV�6HQVRU�*ULGV
0RKDPHG�6KD]O\��8QLYHUVLW\�RI�$OEHUWD��&$���(KDE�(OPDOODK��8QLYHUVLW\�RI�$OEHUWD��&$���-DQHOOH�+DUPV��8QLYHUVLW\�RI�$OEHUWD��&$�
�
&RPSUHVVLYH�6HQVLQJ�IRU�(IILFLHQWO\�&ROOHFWLQJ�:LOGOLIH�6RXQGV�ZLWK�:LUHOHVV�6HQVRU�1HWZRUNV
-DYLHU�'LD]��=DJDLD�3URMHFW���0RELOH�/LQX[�'HYHORSPHQW�&HQWHU��)8&$3,�,1G7���%5���-XDQ�&RORQQD��)HGHUDO�8QLYHUVLW\�RI�$PD]RQDV�
�8)$0���%5���5RGULJR� 6RDUHV� �)HGHUDO�8QLYHUVLW\� RI�0LQDV�*HUDLV�� %5��� &DUORV� )LJXHLUHGR� �)8&$3,� ��5HVHDUFK� DQG�7HFKQRORJLFDO�
,QQRYDWLRQ�&HQWHU��%5���(GXDUGR�1DNDPXUD��)8&$3,���5HVHDUFK�DQG�7HFKQRORJLFDO�,QQRYDWLRQ�&HQWHU��%5�
�
3ULRULW\�6HQVLWLYH�(YHQW�'HWHFWLRQ�LQ�+\EULG�:LUHOHVV�6HQVRU�1HWZRUNV
.K�0DKPXGXO�$ODP��0RQDVK�8QLYHUVLW\��$8���-RDUGHU�.DPUX]]DPDQ��0RQDVK�8QLYHUVLW\��$8���*RXU�.DUPDNDU��0RQDVK�8QLYHUVLW\��
$8���0DQ]XU�0XUVKHG��0RQDVK�8QLYHUVLW\��$8�
�
�
�
*ULG�DQG�&ORXG�&RPSXWLQJ
5RRP������
&KDLU��6WHIDQ�6FKPLG��7�/DEV�	�78�%HUOLQ��*HUPDQ\�
�
5HVRXUFH�DOORFDWLRQ�IRU�YLUWXDO�URXWHUV�WKURXJK�1RQ�FRRSHUDWLYH�JDPHV
0RKDPHG�6DLG�6HGGLNL��+LJKHU�6FKRRO�RI�&RPPXQLFDWLRQ�RI�7XQLV��71���0RXQLU�)ULNKD��+LJK�6FKRRO�RI�&RPPXQLFDWLRQ�LQ�7XQLV��71�
�
91$��$Q�(QKDQFHG�$OJRULWKP�IRU�9LUWXDO�1HWZRUN�(PEHGGLQJ
6DUDQJ�%KDUDGZDM�0DVWL��,,7�0DGUDV��,1���6HUXJXGL�5DJKDYDQ��,,7�0DGUDV��,1�
�
*UH\�ER[�$SSURDFKHV�IRU�3HUIRUPDQFH�3UHGLFWLRQ�LQ�0DS�5HGXFH�EDVHG�'DWD�$QDO\WLFV�3ODWIRUPV
6HOYL�.DGLUYHO��8QLYHUVLW\�RI�)ORULGD��86�
�
7RZDUG�$�*HQHWLF�$OJRULWKP�%DVHG�)OH[LEOH�$SSURDFK�IRU�WKH�0DQDJHPHQW�RI�9LUWXDOL]HG�$SSOLFDWLRQ�
(QYLURQPHQWV�LQ�&ORXG�3ODWIRUPV
2PDU�$EGXO�5DKPDQ��+RNNDLGR�8QLYHUVLW\��-3���0DVDKDUX�0XQHWRPR��+RNNDLGR�8QLYHUVLW\��-3���.L\RVKL�$NDPD��+RNNDLGR�
8QLYHUVLW\��-3�
�
�
�
1HWZRUN�3HUIRUPDQFH�,,



5RRP������
&KDLU��.HQ�&DOYHUW��8QLYHUVLW\�RI�.HQWXFN\��86�
�
/RFDOL]DWLRQ�RI�6LQJOH�/LQN�/HYHO�1HWZRUN�$QRPDOLHV
(PQD�6DOKL��,5,6$��)5���6DPHU�/DKRXG��,5,6$��8QLYHUVLW\�RI�5HQQHV����)5���%HUQDUG�&RXVLQ��,5,6$��8QLYHUVLW\�RI�5HQQHV����)5�
�
/RFDOL]DWLRQ�RI�QHWZRUN�SHUIRUPDQFH�SUREOHPV�ZLWK�PXOWL�OHYHO�GLVFUHWH�WRPRJUDSK\
6DMMDG�=DULI]DGHK��8QLYHUVLW\�RI�7HKUDQ��,5���&RQVWDQWLQH�'RYUROLV��*HRUJLD�,QVWLWXWH�RI�7HFKQRORJ\��86�
�
7RSRORJLFDO�6LPLODULW\�EDVHG�6FKHPH�IRU�/DUJH�VFDOH�*URXS�&RPPXQLFDWLRQ�6HUYLFHV
<XHKXD�:DQJ��%HLKDQJ�8QLYHUVLW\��&1�
�
$�1RYHO�7UDQVPLVVLRQ�3URWRFRO�LQ�7ZR�KRS�5HOD\�6\VWHPV�:KHQ�,QWHUIHUHQFH�&DQFHOODWLRQ�,V�1RW�$SSOLFDEOH
<XH�0D� �%HLMLQJ�8QLYHUVLW\�RI�3RVWV� DQG�7HOHFRPPXQLFDWLRQV��&1���/LKXD�/L� �%HLMLQJ�8QLYHUVLW\�RI�3RVWV� DQG�7HOHFRPPXQLFDWLRQV��
&1��� 4L� 6XQ� �%HLMLQJ� 8QLYHUVLW\� RI� 3RVWV� DQG� 7HOHFRPPXQLFDWLRQV�� &1��� /HL� 6RQJ� �%HLMLQJ� 8QLYHUVLW\� RI� 3RVWV� DQG�
7HOHFRPPXQLFDWLRQV��&1���=KRX�=KRX��%HLMLQJ�8QLYHUVLW\�RI�3RVWV�DQG�7HOHFRPPXQLFDWLRQV��&1�
�
�
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�
:LUHOHVV�/$1
5RRP������
&KDLU��6ZDGHV�'H��,QGLDQ�,QVWLWXWH�RI�7HFKQRORJ\��'HOKL��,QGLD�
�
),)6��)LQH�JUDLQHG�,QGRRU�)LQJHUSULQWLQJ�6\VWHP
-LDQJ�;LDR��+.867��+.���.DLVKXQ�:X��+.867��+.���<RXZHQ�<L��+RQJ�.RQJ�8QLYHUVLW\�RI�6FLHQFH�DQG�7HFKQRORJ\��+.���/LRQHO�1L�
�+RQJ�.RQJ�8QLYHUVLW\�RI�6FLHQFH�DQG�7HFKQRORJ\��+.�
�
2Q� WKH� LPSDFW� RI� 0XOWL�FKDQQHO� 7HFKQRORJ\� RQ� 6DIHW\�0HVVDJH� 'HOLYHU\� LQ� ,(((� ������S�������� 9HKLFXODU�
1HWZRUNV
0DUFR�'L�)HOLFH��8QLYHUVLW\�RI�%RORJQD��,7���$OL�-��*KDQGRXU��$PHULFDQ�8QLYHUVLW\�RI�%HLUXW��/%���+DVVDQ�$UWDLO��$PHULFDQ�8QLYHUVLW\�
RI�%HLUXW��/%���/XFLDQR�%RQRQL��8QLYHUVLW\�RI�%RORJQD��,7�
�
0D[&'��0D[�UDWH�EDVHG�&RRSHUDWLYH�'RZQORDGLQJ�IRU�'ULYH�7KUX�1HWZRUNV
6KHQJER�<DQJ��1DQ\DQJ�7HFKQRORJLFDO�8QLYHUVLW\��6*���&KDL�.LDW�<HR��1DQ\DQJ�7HFKQRORJLFDO�8QLYHUVLW\��6*���%X�6XQJ�/HH��1DQ\DQJ�
7HFKQRORJLFDO�8QLYHUVLW\��6*�
�
3UDFWLFDO�3RZHU�DQG�5DWH�&RQWURO�IRU�:L)L
7KRPDV�+XHKQ��7HFKQLFDO�8QLYHUVLW\�%HUOLQ��'(���&LJGHP�6HQJXO��78�%HUOLQ��'(�
�
�
�
9LGHR�DQG�92,3
5RRP������
&KDLU��$QGUHDV�0DXWKH��/DQFDVWHU�8QLYHUVLW\��8.�
�
&RQVWUXFWLRQ�0HWKRG�RI�2YHUODSSHG�&OXVWHU�WUHHV�&RQVLGHULQJ�,QWHU�QRGH�'LVWDQFH�IRU�5HVLOLHQW�9LGHR�6WUHDPLQJ
7RPRNL�0RWRKDVKL� �2VDND�8QLYHUVLW\�� -3���$NLKLUR�)XMLPRWR� �2VDND�8QLYHUVLW\�� -3���<XVXNH�+LURWD� �2VDND�8QLYHUVLW\�� -3���+LGHNL�
7RGH��2VDND�3UHIHFWXUH�8QLYHUVLW\��-3���.RVR�0XUDNDPL��2VDND�8QLYHUVLW\��-3�
�
330���$�+\EULG�3XVK�3XOO�0HVK�%DVHG�3HHU�WR�3HHU�/LYH�9LGHR�6WUHDPLQJ�3URWRFRO
$GHO� *KDQEDUL� �6KDULI� 8QLYHUVLW\� RI� 7HFKQRORJ\�� ,5��� +DPLG� 5DELHH� �6KDULI� 8QLYHUVLW\� RI� 7HFKQRORJ\�� ,5��� 0RKDPPDG� .KDQVDUL�
�8QLYHUVLW\�RI�7HKUDQ��,5���0RVWDID�6DOHKL��6KDULI�8QLYHUVLW\�RI�7HFKQRORJ\��,5�
�
&URVV�/D\HU�2SWLPL]DWLRQ�DQG�(IIHFWLYH�$LUWLPH�(VWLPDWLRQ�IRU�:LUHOHVV�9LGHR�6WUHDPLQJ
0RKDPPDG�$OVPLUDW��:D\QH�6WDWH�8QLYHUVLW\��86���1DELO�6DUKDQ��:D\QH�6WDWH�8QLYHUVLW\��86�
�
7KH�,PSDFW�RI�(YDVLRQ�RQ�WKH�*HQHUDOL]DWLRQ�RI�0DFKLQH�/HDUQLQJ�$OJRULWKPV�WR�&ODVVLI\�9R,3�7UDIILF
5L\DG�$OVKDPPDUL��'DOKRXVLH�8QLYHUVLW\��&$���1XU�=LQFLU�+H\ZRRG��'DOKRXVLH�8QLYHUVLW\��&$�
�
�

�
7KXUVGD\��$XJXVW��QG
�
����±�����

.H\QRWH�,,,



�
7LWOH�� /HW
V� 'DVK� �� '\QDPLF� $GDSWLYH� 6WUHDPLQJ� RYHU� +773� ±� $Q� LQWHUQDWLRQDO� 03(*� VWDQGDUG� IRU� ,QWHUQHW�
DGDSWLYH�ELW�UDWH�VWUHDPLQJ�YLGHR�GHOLYHU\
6SHDNHU��'U��0LFKDHO�/XE\��4XDOFRPP�,QF���86$
5RRP��$XGLPD[
�
$EVWUDFW��5HFHQW�VWXGLHV�FRQFOXGH�WKDW�PRELOH�GDWD�WUDIILF�ZLOO�JURZ�E\�D�IDFWRU�RI����EHWZHHQ������DQG������DQG�WKDW�E\������YLGHR�
WUDIILF�ZLOO�DFFRXQW�IRU�DW�OHDVW�WZR�WKLUGV�RI�WKH�WRWDO��7KH�SRSXODULW\�RI�YLGHR�DOVR�OHDGV�WR�GUDPDWLF�QXPEHUV�RQ�WKH�IL[HG�LQWHUQHW��LQ�
1RUWK�$PHULFD��VWUHDPLQJ�HQWHUWDLQPHQW�YLGHR�WUDIILF�FRQWULEXWHV�PRUH�WKDQ�����RI�WKH�GRZQVWUHDP�,QWHUQHW�WUDIILF�DW�SHDN�SHULRGV�
�
2QH�RI� WKH� FRUQHUVWRQHV�RI� WKLV� VXFFHVV� LV� WKH�XVH�RI�+773�DV� WKH�GHOLYHU\�SURWRFRO�±� WKH�XELTXLWRXV�SURWRFRO� IRU� LQWHUQHW�GHOLYHU\�� �
+773�ZDV�QRW�GHVLJQHG�IRU�VWUHDPLQJ�RYHU�GLYHUVH�QHWZRUNV�WR�GLYHUVH�GHYLFHV��DQG�WKXV�WKH�HQG�XVHU�H[SHULHQFH�SURYLGHG�E\�XVLQJ�
+773� DORQH� FDQ� EH� SRRU�� $� SRSXODU� DSSURDFK� WR� DXJPHQW� +773� LV� WKH� IROORZLQJ�� 7KH� SURYLGHU� RIIHUV� WKH� VDPH� YLGHR� FRQWHQW� LQ�
PXOWLSOH�TXDOLW\�ELWUDWH�+773�YHUVLRQV��DQG�HDFK�FOLHQW�LQGHSHQGHQWO\�DGDSWV�WR�LWV�QHWZRUN�FRQGLWLRQV�E\�G\QDPLFDOO\�VHOHFWLQJ�DQG�
VZLWFKLQJ�WR�WKH�DSSURSULDWH�YHUVLRQ�WR�HQVXUH�FRQWLQXRXV�SOD\EDFN�DW�WKH�KLJKHVW�TXDOLW\�SRVVLEOH�
�
03(*� KDV� WDNHQ� WKH� OHDG� RQ� GHILQLQJ� D� XQLILHG� IRUPDW� IRU� HQDEOLQJ� '\QDPLF� $GDSWLYH� 6WUHDPLQJ� RYHU� +773� �'$6+��� 03(*�
'$6+��UDWLILHG�LQ������DQG�SXEOLVKHG�DV�D�VWDQGDUG��,62�,(&����������LQ�$SULO�������LV�DQ�HYROXWLRQ�RI�H[LVWLQJ�SURSULHWDU\�DGDSWLYH�
VWUHDPLQJ� WHFKQRORJLHV� DQG� DGGUHVVHV� QHZ� UHTXLUHPHQWV� DQG� XVH� FDVHV�� � :LWK� WKH� FRPSOHWLRQ� RI� WKH� 03(*�'$6+� VWDQGDUG�� WKH�
LQGXVWU\� LV�SURYLGHG�ZLWK�DQ�HQDEOLQJ�VWDQGDUG�IRU�PDVVLYHO\�VFDODEOH�GLVWULEXWLRQ�RI�KLJK�TXDOLW\�VWUHDPLQJ�YLGHR�RYHU�WKH�LQWHUQHW��
DQG� WKH� IRFXV� KDV� QRZ� VKLIWHG� WRZDUGV� GHSOR\PHQW� DQG� SURGXFWL]DWLRQ� RI�03(*�'$6+�� � 7RZDUGV� WKLV� HQG�� WKH�'$6+� 3URPRWHUV�
*URXS� �KWWS���GDVKSJ�RUJ�� ZDV� FUHDWHG� WR� DGGUHVV� LQWHURSHUDELOLW\� DQG� SURPRWLRQDO� DFWLYLWLHV�� � 7KH� JURXS� KDV� UDSLGO\� JURZQ� WR�
PRUH� WKDQ���� LQGXVWU\�SOD\HUV�� LQFOXGLQJ�0LFURVRIW��1HWIOL[��$NDPDL��6DPVXQJ��6RQ\��(ULFVVRQ��$GREH��&LVFR��+DUPRQLF��'ROE\�DQG�
4XDOFRPP���7KH�VLJQLILFDQW�HIIRUWV�FXUUHQWO\�XQGHU�ZD\�WR�GHSOR\�03(*�'$6+�LQ�D�ZLGH�UDQJH�RI�FRQWH[WV�UDLVHV�WKH�H[SHFWDWLRQ�WKDW�
03(*�'$6+�ZLOO�EHFRPH�7+(�IRUPDW�IRU�G\QDPLF�DGDSWLYH�VWUHDPLQJ�RYHU�+773���
�
,Q�WKLV�WDON��ZH�SURYLGH�DQ�RYHUYLHZ�RI�WKH�03(*�'$6+�VWDQGDUG��KRZ�LW�FDQ�EH�XVHG��DQG�GHVFULEH�VRPH�RI�WKH�DFWLYLWLHV�RI�WKH�'$6+�
3URPRWHUV�*URXS��
�
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+LJK�6SHHG�1HWZRUNV
5RRP������
&KDLU��1DELO�6DUKDQ��:D\QH�6WDWH�8QLYHUVLW\��86$�
�
3HUIRUPDQFH�$QDO\VLV�RI�3DFNHW�&DSWXUH�0HWKRGV�LQ�D����*ESV�9LUWXDOL]HG�(QYLURQPHQW
0LFKDHO�6FKXOW]��:DVKLQJWRQ�8QLYHUVLW\�LQ�6DLQW�/RXLV��86���3DWULFN�&URZOH\��:DVKLQJWRQ�8QLYHUVLW\�LQ�6W��/RXLV��86�
�
$GYDQFH�%DQGZLGWK�5HVHUYDWLRQ�ZLWK�(QG�WR�(QG�3HUIRUPDQFH�*XDUDQWHH�LQ�+LJK�SHUIRUPDQFH�1HWZRUNV
3RRQDP�'KDUDP��8QLYHUVLW\�RI�0HPSKLV��86���4LVKL�:X��8QLYHUVLW\�RI�0HPSKLV��86�
�
(YDOXDWLQJ�DQG�2SWLPL]LQJ�,3�/RRNXS�RQ�0DQ\�FRUH�3URFHVVRUV
3HQJ� +H� �,QVWLWXWH� RI� &RPSXWLQJ� 7HFKQRORJ\� &KLQHVH� $FDGHP\� RI� 6FLHQFHV�� &1��� +RQJWDR� *XDQ� �7KH� ,QVWLWXWH� RI� &RPSXWLQJ�
7HFKQRORJ\�RI�WKH�&KLQHVH�$FDGHP\�RI�6FLHQFHV��&1���*DRJDQJ�;LH��,QVWLWXWH�RI�&RPSXWLQJ�7HFKQRORJ\��&KLQHVH�$FDGHP\�RI�6FLHQFHV��
&1���.DYp�6DODPDWLDQ��/,67,&�3RO\7HFK��8QLYHUVLWp�GH�6DYRLH�&KDPEHU\�$QQHF\��)5�
�
0XOWLDGDSWLYH�VDPSOLQJ�IRU�OLJKWZHLJKW�QHWZRUN�PHDVXUHPHQWV
-RmR�0DUFR�6LOYD��8QLYHUVLGDGH�GR�0LQKR��37���6RODQJH�/LPD��8QLYHUVLW\�RI�0LQKR��37�
�
�
�
1HWZRUN�7UDIILF�DQG�6HFXULW\
5RRP������
&KDLU��.DWHULQD�*RVHYD�3RSVWRMDQRYD��:HVW�9LUJLQLD�8QLYHUVLW\��86$�
�
&87(��WUDIILF�&ODVVLILFDWLRQ�8VLQJ�7HUPV
6RKHLO�+DVVDV�<HJDQHK��8QLYHUVLW\�RI�7RURQWR��&$���0LODG�(IWHNKDU��8QLYHUVLW\�RI�7RURQWR��&$���<DVKDU�*DQMDOL��8QLYHUVLW\�RI�7RURQWR��
&$���5DP�.HUDODSXUD��1DUXV��86���$QWRQLR�1XFFL��1DUXV�LQF���86�
�
0RQJRRVH��7KURXJKSXW�5HGLVWULEXWLQJ�9LUWXDO�:RUOGV
,DLQ�2OLYHU��8QLYHUVLW\�RI�6W�$QGUHZV��8.���$ODQ�0LOOHU��8QLYHUVLW\�RI�6W�$QGUHZV��8.���&ROLQ�$OOLVRQ��8QLYHUVLW\�RI�6W�$QGUHZV��8.�
�
$WWDFN�5HVLVWDQW�'LVWULEXWHG�7LPH�6\QFKURQL]DWLRQ�IRU�9LUWXDO�3ULYDWH�1HWZRUNV
0LFKDHO� 5RVVEHUJ� �,OPHQDX� 8QLYHUVLW\� RI� 7HFKQRORJ\�� '(��� 5HQH� *ROHPEHZVNL� �,OPHQDX� 8QLYHUVLW\� RI� 7HFKQRORJ\�� '(��� *XHQWHU�
6FKDHIHU��7HFKQLVFKH�8QLYHUVLWDHW�,OPHQDX��'(�
�
6RXUFH�$GGUHVV�)LOWHULQJ�)RU�/DUJH�6FDOH�1HWZRUN��$�&RRSHUDWLYH�6RIWZDUH�0HFKDQLVP�'HVLJQ
6KX�<DQJ��8QLYHUVLW\�RI�7VLQJKXD��&1���0LQJZHL�;X��7VLQJKXD�8QLYHUVLW\��&1���'DQ�:DQJ��7KH�+RQJ�.RQJ�3RO\WHFKQLF�8QLYHUVLW\��
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�
3DQHO�'LVFXVVLRQ�,,,
&RJQLWLYH�&RPPXQLFDWLRQV�IRU�'LVDVWHU�5HVSRQVH
&KDLU��$OKXVVHLQ�$ERX]HLG��53,��86$
3DQHOLVWV�

$OKXVVHLQ�$ERX]HLG��5HQVVHODHU�3RO\WHFKQLF�,QVWLWXWH��86$
6DMDO�.��'DV��8QLYHUVLW\�RI�7H[DV�DW�$UOLQJWRQ��86$
$OH[DQGHU�0��:\JOLQVNL��:RUFHVWHU�3RO\WHFKQLF�,QVWLWXWH��86$
7DLHE�=QDWL��8QLYHUVLW\�RI�3LWWVEXUJK��86$

5RRP��$XGLPD[
�
$EVWUDFW�� 7KH� YLVLRQ� RI� SHUYDVLYH� FRPSXWLQJ� DQG� FRPPXQLFDWLRQV� LV� TXLFNO\� EHFRPLQJ� D� UHDOLW\�� 7KH� GHVLJQ� RI� VXFK�
SHUYDVLYH�QHWZRUNV�LQYROYHV�D�YDULHW\�RI�HQJLQHHULQJ��VFLHQWLILF��VRFLDO�DQG�HFRQRPLF�FKDOOHQJHV�WR�JXDUDQWHH�DFFHSWDEOH�
SHUIRUPDQFH� LQ� QRUPDO� RSHUDWLQJ� FRQGLWLRQV�� ,Q� DGGLWLRQ�� WKHVH� QHWZRUNV� QHHG� WR� FRQWLQXH� WR� SHUIRUP� LQ� WKH� FDVH� RI�
GLVDVWHUV�� ZKHUH� WKH� V\VWHPV� DUH�PRVW� FKDOOHQJHG�� EXW� ZKHUH� WKHLU� LPSRUWDQFH� LV� FULWLFDO� WR� DFKLHYH� HIIHFWLYH� GLVDVWHU�
UHVSRQVH�� 7KH� FRQFHSW� RI� FRJQLWLYH� UDGLR� HQFRPSDVVHV� D� QXPEHU� RI� SDUDGLJPV� ZKRVH� REMHFWLYHV� DUH� WR� OHDG� WR�PRUH�
IOH[LEOH�� HIIHFWLYH�� DQG� HIILFLHQW� FRPPXQLFDWLRQ� QHWZRUNV�� DQG� WKXV� RIIHUV� WKH� SRVVLELOLW\� RI� PHHWLQJ� WKH� GHVLJQ�
UHTXLUHPHQWV� IRU� RSHUDWLRQ� HYHQ� LQ� GLVDVWHU� VFHQDULRV�� 7KH� SDQHOLVWV� ZLOO� SUHVHQW� WKHLU� SHUVSHFWLYHV�� RSLQLRQV�� DQG�
FRQFHUQV�UHJDUGLQJ�WKH�XVH�RI�FRJQLWLYH�UDGLR�QHWZRUNV�LQ�WKH�FRQWH[W�RI�GLVDVWHU�UHVSRQVH�
�
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�
6HQVRUV�LQ�&ULWLFDO�$SSOLFDWLRQV
5RRP������
&KDLU��0LFKDHO�5R�EHUJ��7HFKQLVFKH�8QLYHUVLWlW�,OPHQDX��*HUPDQ\�
�
%LGLUHFWLRQDO�(&*�0RQLWRULQJ�ZLWK�DQ�(YHQW�'HWHFWLRQ�3ROLF\�(QJLQH
$QGUHZ�-XULN��-RKQV�+RSNLQV�8QLYHUVLW\�$SSOLHG�3K\VLFV�/DERUDWRU\��86���$OIUHG�:HDYHU��8QLYHUVLW\�RI�9LUJLQLD��86�
�
6HFXUH�DQG�6FDODEOH�&ORXG�EDVHG�$UFKLWHFWXUH�IRU�H�+HDOWK�:LUHOHVV�VHQVRU�QHWZRUNV
$KPHG� /RXQLV� �8QLYHUVLW\� RI� 7HFKQRORJ\� RI� &RPSLqJQH�� )5��� $EGHONULP� +DGMLGM� �8QLYHUVLWp� GH� 7HFKQRORJLH� GH� &RPSLqJQH�� )5���
$EGHOPDGMLG� %RXDEGDOODK� �8QLYHUVLWH� GH� 7HFKQRORJLH� �� &RPSLHJQH�� )5��� <DFLQH� &KDOODO� �&RPSLHJQH� 8QLYHUVLW\� RI� 7HFKQRORJ\��
+HXGLDV\F�ODE���)5�
�
%HKDYLRU�5XOH�%DVHG�,QWUXVLRQ�'HWHFWLRQ�IRU�6XSSRUWLQJ�6HFXUH�0HGLFDO�&\EHU�3K\VLFDO�6\VWHPV
5REHUW�0LWFKHOO��9LUJLQLD�7HFK��86���,QJ�5D\�&KHQ��9LUJLQLD�7HFK��86�

$�1HZ�6FDODEOH�.H\�3UH�GLVWULEXWLRQ�6FKHPH�IRU�:61
:DOLG�%HFKNLW��&RPSLHJQH�8QLYHUVLW\�RI�7HFKQRORJ\��87&���)5���<DFLQH�&KDOODO��&RPSLHJQH�8QLYHUVLW\�RI�7HFKQRORJ\��+HXGLDV\F�ODE���
)5���$EGHOPDGMLG�%RXDEGDOODK��8QLYHUVLWH�GH�7HFKQRORJLH���&RPSLHJQH��)5�
�
�
�
3HUYDVLYH�1HWZRUNLQJ
5RRP������
&KDLU��3DWULFN�&URZOH\��:DVKLQJWRQ�8QLYHUVLW\�DW�6DLQW�/RXLV��86$�
�
$�1HZ�/RFDOL]HG�*HRPHWULF�5RXWLQJ�ZLWK�*XDUDQWHHG�'HOLYHU\�RQ���'�:LUHOHVV�1HWZRUNV
-XQ� 'XDQ� �5HQPLQ� 8QLYHUVLW\� RI� &KLQD�� &1��� 'RQJK\XQ� .LP� �1RUWK� &DUROLQD� &HQWUDO� 8QLYHUVLW\�� 86��� :HQSLQJ� � &KHQ� �5HQPLQ�
8QLYHUVLW\�RI�&KLQD��&1���'H\LQJ�/L��5HQPLQ�8QLYHUVLW\�RI�&KLQD��&1�
�
&RPPXQLW\�0HPEHUVKLS�0DQDJHPHQW�IRU�7UDQVLHQW�6RFLDO�1HWZRUNV
/DWHHI�<XVXI��*HRUJLD�,QVWLWXWH�RI�7HFKQRORJ\��86���8PDNLVKRUH�5DPDFKDQGUDQ��*HRUJLD�,QVWLWXWH�RI�7HFKQRORJ\��86�
�
$WWULEXWH�%DVHG�&RQWHQW�6KDULQJ�LQ�0RELOH�$GKRF�1HWZRUNV�RI�6PDUWSKRQHV�RYHU�:L)L
7KRPDV�*HRUJHV�&\ULOOH�.RRK��8QLYHUVLW\�RI�&RORUDGR�DW�%RXOGHU��86���4LQ�/Y��8QLYHUVLW\�RI�&RORUDGR�%RXOGHU��86���6KLYDNDQW�0LVKUD�
�8QLYHUVLW\�RI�&RORUDGR��86�
�
%XGG\�5RXWLQJ��$�5RXWLQJ�3DUDGLJP�IRU�1DQR1HWV�%DVHG�RQ�3K\VLFDO�/D\HU�1HWZRUN�&RGLQJ
5XLWLQJ�=KRX��8QLYHUVLW\�RI�&DOJDU\��&$���=RQJSHQJ�/L� �8QLYHUVLW\�RI�&DOJDU\��&$���&KXDQ�:X��7KH�8QLYHUVLW\�RI�+RQJ�.RQJ��+.���
&DUH\�:LOOLDPVRQ��8QLYHUVLW\�RI�&DOJDU\��&$�
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&ORVLQJ�5HPDUNV
5RRP��$XGLPD[
&KDLU��7%'
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