
7KH�$UW�2I�6\VWHPDWLF�7KLQNLQJDQG�$SSO\LQJ�7KH�6FLHQFH�2I�&KDQJH
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2EMHFWLYH

$� �FRPSHWLWLRQ
V�VWUHQJWK��%� �\RXU�FRPSDQ\
V�VWUHQJWK���3� �OHYHUDJH�SRLQW�PRYHG�E\�LQQRYDWLRQ

��(PLO�=DKQHU������
&RQWDFWV�HPLO]DKQHU#FVZHEPDLO�FRP ��FRS\�WR� HPLO�]DKQHU#FDQDGD�FRP

��(PLO =DKQHU� HPLO]DKQHU#FVZHEPDLO�FRP OHDUQ��VGZ IRU�SGI ���������� SDJH � � �



0RUSKRORJLFDO�&UHDWLYLW\
%\�(PLO�=DKQHU��&RS\ULJKW�����

0RUSKRORJLFDO�&UHDWLYLW\�RIIHUV�PRUH�UHVHDUFK�DQG�GHVLJQ�SRZHU�WKDQ�FRPPRQ��QRQ�PRUSKRORJLFDO�FUHDWLYLW\��,Q�PRUSKRORJLFDO�FUHDWLYLW\�IDFWV��GDWD��DQG�YLVLRQ�LQWHUDFW�ZLWKDFWLRQV�WDNHQ�DQG�DGRSWHG�SURFHGXUHV�LQ�DQ�LQWHJUDO�PDQQHU��:KLOH�DFFLGHQWDO�GLVFRYHU\UHPDLQV�SRVVLEOH��WKH�UHDO�VWUHQJWK�RI�PRUSKRORJLFDO�FUHDWLYLW\�DQG�UHVHDUFK�OD\V�LQ�LWVPDSSHG�RXW��VWHS�E\�VWHS�DSSURDFK�WR�VROYLQJ�SUREOHPV�DQG�FUHDWLQJ�GHVLJQV�0RUSKRORJLFDO�FUHDWLYLW\�LV�SRZHUHG�E\�*HQHUDO�0RUSKRORJ\��WKH�VFLHQFH�RI�FKDQJH��LQ�LWVXQLYHUVDOLW\�0RUSKRORJLFDO�FUHDWLYLW\�KDV�EHHQ�UHFRPPHQGHG�E\�WKH�EULJKWHVW�PLQGV�RI�WKH�ODVW����\HDUV��,WV�SRZHU�LQ�UHVHDUFK��FRQFHSWXDOL]DWLRQ��SUREOHP�VROYLQJ�DQG�XQLYHUVDO�DSSOLFDWLRQKDV�EHHQ�XQVXUSDVVHG����)��=ZLFN\���$��(LQVWHLQ��(��+DOH��DQG�PDQ\�PRUH��,Q�UHVHDUFK�DQG�SUREOHP�VROYLQJ��PRUSKRORJLFDO�FUHDWLYLW\�DOORZV�WR�VWDUW�DW�DOPRVW�DQ\SRLQW�RI�NQRZOHGJH��VLPLODU�WR�GHYHORSLQJ�D�URXWH�RQ�D�JHRJUDSKLFDO�PDS��3URVSHFWLYH7KLQNLQJ�FRXSOHG�ZLWK�*XLGHG�,QWXLWLRQ�DUH�WKH�QDYLJDWRU
V�GLUHFWLRQ�ILQGHUV�DOORZLQJ�IRUSURJUHVV�HYHQ�LQ�WKHVH�DOO�WRR�FRPPRQ�VLWXDWLRQV�ZKHUH�IDFWV�DUH�PLVVLQJ�DQG�GHFLVLRQVSUHVVLQJ�$�YLVLRQ�FDQ�EH�GHYHORSHG�OLNH�D�PDS��SDWFK�E\�SDWFK��&UHDWLYH�0RUSKRORJ\�VXSSOLHV�UXOHVDQG�SULQFLSOHV�OLNH�D�UROOLQJ�FDUSHW��3URJUHVV�LV�PHDQZKLOH�DQFKRUHG�RQ�SLOODUV�RINQRZOHGJH��&UHDWLYH�0RUSKRORJ\�FRQVWDQWO\�HQOLJKWHQV�QHZ�DUHDV�IRU�GLVFRYHULHV�DQGLQVLJKW��DQG�EODVWLQJ�DZD\�REVWDFOHV�RQ�WKH�ZD\�WR�WKH�JRDO��0RUSKRORJLFDO�FUHDWLYLW\�WHVWVZKHWKHU�D�URXWH�ZLOO�EH�FRXQWHUSURGXFWLYH��WKXV�HOLPLQDWLQJ�LQYHVWPHQW�LQWR��EODFN�KROHV��RIQR�UHWXUQ�$�WHDP�JXLGHG�E\�D�FUHDWLYH�PRUSKRORJLVW�ZLOO�ZLWKLQ�D�VKRUW�WLPH�EH�PRUH�FRQVLVWHQWO\SURGXFWLYH�WKDQ�WKH�VLQJOH�JHQLXV��DQG�EH�DQ�LQYHVWPHQW�WKDW�LV�PXFK�VDIHU�IURP�PDQ\DQJOHV�RI�YLHZ�,Q�FRPPRQ��QRQ�PRUSKRORJLFDO�FUHDWLYLW\�FR�RSHUDWLQJ�EUDLQ�SRZHU�LV�DGGHG�8QGHUVWDQGLQJ�PRUSKRORJLFDO�FUHDWLYLW\�HQDEOHV�WHDP�PHPEHUV�WR�PXOWLSO\�WKHLU�SRZHU��7KHLGHDO�WHDP�VL]H�LV�PDLQWDLQHG�IURP������PHPEHUV�PD\�SDUWLFLSDWH�LQ�GLIIHUHQW�WHDPV�WRPD[LPL]H�NQRZOHGJH�DQG�HIILFLHQF\�IRU�WKH�WDVN�DW�KDQG�0RUSKRORJLFDO�FUHDWLYLW\�VKRXOG�EH�HPSOR\HG�ZKHQHYHU�PDWWHUV�DUH�FRPSOH[��QHZ�ZD\V�DUHEHLQJ�VRXJKW�RU�WUDLQLQJ�SURJUDPV��HGXFDWLRQ�DW�ODUJH��DUH�EHLQJ�GHYHORSHG��0RUSKRORJLFDOFUHDWLYLW\�LV�QRW�HPSOR\HG�DIWHU�WKH�ILUH�EUHDNV�RXW��,W�LV�XVHG�WR�GHVLJQ�D�VRSKLVWLFDWHGWUDLQLQJ�SURJUDP�IRU�ILUH�ILJKWHUV�0RUSKRORJLFDO�FUHDWLYLW\�LV�QRW�VR�PXFK�D��ODVW�UHVRUW��ZKHQ�KH�GDQJHU�]RQH�KDV�EHHQUHDFKHG��,W�LV�DQ�LQVXUDQFH�LQWR�NQRZLQJ�ZKDW�WR�GR�ZKHQ�D�FULWLFDO�VLWXDWLRQ�DUULYHV��,WVXSSRUWV�IRUHVLJKW�DQG�GHYHORSPHQW�SURFHGXUHV�IRU�SURGXFWV��VHUYLFHV��RUJDQL]DWLRQ�/HDGHUV�ZLWK�GHOHJDWLRQ�DELOLWLHV�SUHIHU�DQ�RUJDQL]HG�YLVLRQ���D�PDS�RI�SURJUHVV��8VLQJPRUSKRORJLFDO�FUHDWLYLW\�LV�D�PRUH�GHPDQGLQJ�DSSURDFK�WKDQ�WKH�FRPPRQ�FUHDWLYLW\DSSURDFKHV���ZKDWHYHU�WKHLU�QDPHV��/HDGHUV�UHMHFW�VPDUW�FRPPXQLFDWLRQ�ZKLFK�LV�RIWHQVLPSO\�YDSRU�ZDUH���KD]\�SURPLVHV���REVFXULQJ�WKH�UHDO�SUREOHPV�
��(PLO =DKQHU� HPLO]DKQHU#FVZHEPDLO�FRP OHDUQ��VGZ IRU�SGI ���������� SDJH � � �



5XOHV�DQG�SULQFLSOHV�RI�FKDQJH�DQG�LWV�VFLHQFH���*HQHUDO�0RUSKRORJ\���PXVW�EH�NQRZQ�DQGDSSOLHG�LQ�D�FUHDWLYH�ZD\��XVLQJ�&UHDWLYH�0RUSKRORJ\��7KHVH�UXOHV�DQG�SULQFLSOHV�RI�FKDQJHZLOO�QRW�YDQLVK�LI�LJQRUHG��7KH\�VXUIDFH�LQ�HYHU\�VXUSULVLQJ�UHVXOW��EH�WKLV�SRVLWLYH�RUQHJDWLYH��7KH�NQRZ�KRZ�LV�D�OLIHORQJ�UHVRXUFH�0RUSKRORJLFDO�FUHDWLYLW\�LV�D�IRUP�RI��EUDLQ�HQHUJ\��WKDW��ODVHUV��WUDLQV�RI�WKRXJKW�LQWRDVVHPEOLHV��V\VWHPV��DQG�FUHDWLRQV�RI�KLJK�HIILFLHQF\�DQG�ORZ�ORVV��0RUSKRORJLFDO�FUHDWLYLW\LV�LQGHSHQGHQW�RI�WKH�NLQG�RI�DSSOLFDWLRQ�DQG�ILHOG�RI�NQRZOHGJH���KDUGZDUH��VRIWZDUH�¦EUDLQZDUH§�)RU�PRUH�LQIRUPDWLRQ�HPDLO�PRUSKRORJLVW
(PLO�=DKQHU��HPLO]DKQHU#FVZHEPDLO�FRP��FRS\�HPLO�]DKQHU#FDQDGD�FRP

7\SLFDO�DSSOLFDWLRQ�ILHOGV�RI�&UHDWLYH�0RUSKRORJ\
• HQJLQHHULQJ PDFKLQHU\��YHKLFOHV��FRQVWUXFWLRQ��SURFHVVHV��VRIWZDUH��HWF�
• DUFKLWHFWXUH QHWZRUNV�IRU�JRRGV��GDWD��SURFHGXUHV��FRQWDLQHUV�IRU�SHRSOH��GDWD�JRRGV��LQVXUDQFH��PRUH�
• VWUXFWXULQJ WRZQV��PDUNHWLQJ��UHVHDUFK��NQRZOHGJH��HFRQRPLFV��PRUH�
• SUREOHP�VROYLQJ FRPSOH[�SUREOHP�FOXVWHUV�LQYROYLQJ�WHFKQRORJ\�DQG�SHRSOH�

8SGDWHG�������0DUFK FRS\ULJKW�(PLO�=DKQHU
6RXUFH�� KWWS���FDQPRU�WULSRG�OHDUQ�H���SGI8SGDWHV�� KWWS���JR�WR�FDQPRU��ILOH�GRZQ���KWP(PDLO��HPLO]DKQHU#FVZHEPDLO�FRP��HPLO�]DKQHU#FDQDGD�FRP��FDQPRU#FRPSXVHUYH�FRP

��(PLO =DKQHU� HPLO]DKQHU#FVZHEPDLO�FRP OHDUQ��VGZ IRU�SGI ���������� SDJH � � �



&LWDWLRQV
8OWLPDWH�0LVVLRQ�

2YHUFRPLQJ�WKH�DEHUUDWLRQV�RI�WKH�KXPDQ�PLQG'U��:D\QH�*UXQHU
*UXQHU
V�RSLQLRQ�RQ�=ZLFN\
V�GHYHORSPHQW�RI�*HQHUDO�0RUSKRORJ\��VHPLQDUV�KHOG�DW�WKH&ORXGFURIW�DLUEDVH�QHDU�$ODPRJRUGR��DUUDQJHG�E\�FKLHI�VFLHQWLVW�RI�86�DLU�IRUFH�'U��.QR[0LOOVDSV�'U��:D\QH�*UXQHU��SURJUDP�GLUHFWRU�IRU�SK\VLFV�DW�WKH 1DWLRQDO�6FLHQFH�)RXQGDWLRQ�LQ:DVKLQJWRQ�'�&��DERXW��=ZLFN\©V��VHPLQDUV�FRYHULQJ�WKH�VXEMHFW�RI�WKH�GDQJHURXV�HIIHFWVRI�KXPDQ�DEHUUDWLRQV�RQ�WKH�VWDWH�RI�WKH�ZRUOG��$EHUUDWLRQV��RI�WKH�KXPDQ�PLQG��GLVSHOOHG$OO�DUH�DZDUH�WKDW��IURP�WKH�VWDQGSRLQW�RI�VRFLHW\��VFLHQWLILF�UHVHDUFK�KDV�D�GXDO�PRWLYDWLRQ��SUDJPDWLF�DQG�LGHDOLVWLF��7KH�IRUPHU�LV�REYLRXV��WKH�ODWWHU�JHQHUDOO\�WXUQV�RXW�WR�EH�YHU\GLIILFXOW�WR�GLVFXVV�LQFLVLYHO\��3DUW�RI�WKH�GLIILFXOW\��KRZHYHU��PD\�EH�UHPRYHG�E\�)ULW]=ZLFN\
V�REVHUYDWLRQ�WKDW���7KH�JUHDW�VRFLDO�FRQWULEXWLRQ�RI�VFLHQFH�KDV�EHHQ�WKDW�RIGLVSHOOLQJ�DEHUUDWLRQV�RI�WKH�KXPDQ�PLQG��7R�WKRVH�ZKR�LPDJLQH�WKDW��GLVSHOOLQJ�DEHUUDWLRQV�RI�WKH�PLQG��LV�WKH�VDPH�DV�DOOHYLDWLQJLJQRUDQFH��ZH�PD\�SRLQW�RXW�WKDW�DEHUUDWLRQ�JRHV�EH\RQG�LJQRUDQFH��,�WDNH�=ZLFN\
V�UHPDUNWR�EH�D�SURIRXQG�RQH�FRQWDLQLQJ�WKH�LGHD�WKDW�LJQRUDQFH�SHU�VH�LV�PXFK�OHVV�GDQJHURXV�WKDWWKH�P\WKV��VXSHUVWLWLRQV��VORJDQV��DQG�OLNH�V\QWKHWLF�FRQVWUXFWV�ZLWK�ZKLFK�PDQNLQGIUDQWLFDOO\�VWXIIV�WKH�YRLG�RI�PHUH�LJQRUDQFH�SUHVXPDEO\�WR�HVFDSH�DFNQRZOHGJLQJ�WKHH[LVWHQFH�RI�DQ\�YRLG�7KH�LUUDWLRQDO�XUJH�WR�FRPSRXQG�LJQRUDQFH�ZLWK�VXSHUVWLWLRQ�PXVW�EH�UHDGLQJ�RI�DEHUUDWLRQV�RI�WKH�KXPDQ�PLQG��LQ�=ZLFN\
V�FRQWH[W��'RHV�QRW�KLVWRU\�EHDU�KLP�RXW"3HUKDSV�E\�WDNLQJ�=ZLFN\�VHULRXVO\�ZH�FDQ�GHYHORS�VRPH�FULWHULD�DV�WR�WKH�OHYHO�DQG�WKHNLQG�RI�VFLHQWLILF�UHVHDUFK�ZKLFK�LV�UHTXLUHG�WR�PHHW�WKLV�WKHUDSHXWLF�QHHG�RI�VRFLHW\��:HZLOO�DGYRFDWH�UHVHDUFK�DGGUHVVHG�WR�WKRVH�DUHDV�RI�LJQRUDQFH�ZKLFK�RQH�FDQ�UHFRJQL]H�DV�WKHLPPHGLDWH�RFFDVLRQ�RI�YLUXOHQW�DEHUUDWLRQ��2QH�PD\�FDXVH�RQHVHOI�LQ�SULYDWH�ZLWK�WKHHQXPHUDWLRQ�RI�WKHVH��,Q�DGGLWLRQ��VRPH�OHYHO�RI�UHVHDUFK�DQG�VFLHQWLILF�WHDFKLQJ�LV�GHVLUDEOHWR�LQVWLOO�DSSUHFLDWLRQ�RI�WKH�PHWKRG�DQG�RI�LWV�SDVW�DQG�SUHVHQW�UROH�LQ�GLVSHOOLQJDEHUUDWLRQV�1RWKLQJ�LV�KHUH�VDLG�DERXW�WKH�SXUH�DHVWKHWLF�VDWLVIDFWLRQ�ZKLFK�LV�FRQYH\HG�E\�VFLHQFH��DQGZKLFK�,�UHJDUG�DV�WKH�RWKHU�LPSRUWDQW�FRPSRQHQW�RI�LWV�LGHDOLVWLF�PRWLYDWLRQ���
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6SHFLDO�0LVVLRQ�RI�&UHDWLYH�0RUSKRORJ\E\�+HUPDQQ�+ROOLJHU
&�0�LV�WDXJKW�E\�WKH�0RUSKRORJLFDO�,QVWLWXWH�&DQDGD��

• 7KH�*RDO�RI�&UHDWLYH�0RUSKRORJ\��7R�VWUXFWXUH�FUHDWLYH�WKLQNLQJ�SURFHVVHVPHWKRGLFDOO\�
• 7KH�2EMHFWLYH�RI�&UHDWLYH�0RUSKRORJ\��7R�FUHDWH�LQWHJUDO�V\VWHPV��6\VWHPV�ZKLFKDUH�IUHH�RI�FRDUVH�WKLQNLQJ�HUURUV��DQG�ZKLFK�ZLOO�QRW�SURGXFH�UHVXOWV�GXH�WR�WKLQNLQJFDWDVWURSKHV���&DWDVWURSKHV�FKDOOHQJH�VXUYLYDO�
• 7KH�6HQVH�RI�*HQHUDO�0RUSKRORJ\��7R�GHOLYHU�D�XVHIXO�FRQWULEXWLRQ�WR�WKH�VXUYLYDODQG�GHYHORSPHQW�RI�KXPDQLW\�7UDQVODWLRQ��(PLO�=DKQHU

1DWXUH�DQG�FKDQJH�RI�PDWHULDO�DQG�LQWHOOHFWXDO�VWUXFWXUDO�FRUUHODWLRQV0RUSKRORJLFDO�5HVHDUFK3URI��'U��)ULW]�=ZLFN\��(7+������
0RUSKRORJLFDO�5HVHDUFK�FRQFHUQV�LWVHOI���DV�LWV�QDPH�LPSOLHV���ZLWK�WKH�VKDSHV��*HVWDOW��DQGVWUXFWXUDO�FRUUHODWLRQV�RI�ILHOGV�RI�SUREOHPV��)RU�LQVWDQFH�ILHOGV�RI�PDWHULDO�REMHFWV��RISKHQRPHQD�DQG�ILHOGV�RI�LGHDV����)LHOG��LV�KHUH�QRW�XVHG�LQ�LWV�PDWKHPDWLFDO���SK\VLFDOVHQVH��UDWKHU�LQ�WKH�PRGHUQ�VHQVH�RI�ORJLF�0RUSKRORJLFDO�5HVHDUFK�LPSOLHV�WKH�IROORZLQJ�WZR�UHOHYDQW�FLUFXPVWDQFHV�7KH�JRDO�RI�0RUSKRORJLFDO�5HVHDUFK�LV�WKH�GHYHORSPHQW�RI�LWV�RZQ�VSHFLDO�PHWKRGRORJ\�RID�JHQHUDO�DQG�JOREDO�QDWXUH�$�0RUSKRORJLVW�KDV�KLV�LQGLYLGXDO�SKLORVRSKLFDO�FRPSRVXUH�WRZDUGV�DOO�VLWXDWLRQV�LQ�OLIH�DQG�KDV�D�ZLOO�RI�KLV�RZQ�WR�DFW�7KH�UHOHYDQW�FKDUDFWHULVWLF�RI�D�PRUSKRORJLVW
V�SKLORVRSKLFDO�YLHZ�OD\V�LQ�KLV�LPPHGLDWHLQWHUHVW�LQ�WKH�UHODWLRQV�EHWZHHQ�DOO�WKLQJV�DQG�DOO�DSSHDUDQFHV��ZKLFK�KH�HQGHDYRUV�WRUHVHDUFK�LQ�D�JHQHUDO�DSSURDFK�ZLWK�JUHDW�FRPPLWPHQW�7KH�UHOHYDQFH�RI�WKH�PRUSKRORJLFDO�PHWKRGRORJ\�LV�LQ�WKH�GHYHORSPHQW�RI�DQDO\WLFDO�DQGV\QWKHVL]LQJ�PHWKRGV�IRU�GHULYLQJ�WKH�WRWDOLW\�RI�DOO�SRVVLEOH�VROXWLRQV�RI�VXIILFLHQWO\GHILQHG�JLYHQ�SUREOHPV��7KLV�PHWKRGRORJ\�VKRZV�WKH�ZD\�WR�DFFRPSOLVK���DORQJ�FHUWDLQYDOLGDWLRQ�SULQFLSOHV�IRU�WKH�WRWDOLW\�RI�DOO�VROXWLRQV���IRU�VHOHFWLQJ�VSHFLILF�VROXWLRQV�
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+RZ�WR�OHDUQ�0RUSKRORJLFDO�&UHDWLYLW\
:RUNVKRSV�DQG�VHPLQDUV:RUNVKRSVSUHVHQW�H[DPSOHV��3UREOHP�DQG�VROXWLRQV�DQG�WKHLU�PRUSKRORJLFDO�LQWHUGHSHQGHQFH�:RUNVKRSV�RSHUDWH�ZLWK�OLPLWHG�WKHRU\��7KH\�ZLOO�VKRZ�PRVW�LPSRUWDQW�PLFUR�VWHSV�

• :RUNVKRS�IRU�(GXFDWRUV��(����KRXUV����GD\)RU�HGXFDWRUV�ZKR�ZDQW�WR�LQWHJUDWH�VRPH�H[DPSOHV�ZLWKRXW�VSHFLDOL]LQJ�LQ�WHDFKLQJ*HQHUDO�RU�&UHDWLYH�0RUSKRORJ\�
• :RUNVKRS�IRU�%HJLQQHUV��%�������KRXUV����GD\SXEOLF�RU�LQWHUQDO��FRVW�DQG�WLPH�UHGXFHG��LW�SURYLGHV�LQVLJKW�DQG�HQDEOHV�HYDOXDWLRQRI�WKH�V\VWHP�LWVHOI��DQG�LPPHGLDWHO\�DSSOLFDEOH�WRROV��$SSOLFDWLRQ�VWDUWVLPPHGLDWHO\�
• :RUNVKRS�IRU�0RUSKRORJLVWV���0�����KRXUV����GD\IRU�SHRSOH�ZKR�KDYH�DWWHQGHG�D�IXOO�VHPLQDU�DQG�DUH�SUDFWLVLQJ�WKH�PRUSKRORJLFDODSSURDFK�LQ�WKHLU�ZRUN��7KH�H[WHQVLRQ�ZLOO�FRYHU�PRUH�RQ�SURVSHFWLYH�WKLQNLQJ�HUURU�DQG�ULVN�UHVHDUFK��DQG�PRUH�
• 6HPLQDU��IXOO��DERXW����KRXUV������������FRQVHFXWLYH�GD\V,QWURGXFWLRQ�WR�&UHDWLYH�0RUSKRORJ\��7KLV�VHPLQDU�GHOLYHUV�WKH�IRXQGDWLRQ�IRULPPHGLDWH�DSSOLFDWLRQ�RI�WKH�PRUSKRORJLFDO�DSSURDFK�WR�UHVHDUFK�DQG�GHYHORSPHQWLQ�DQ\�ILHOG��7KH�PRUSKRORJLFDO�PLFUR�VWHSV�ZLOO�EH�H[SODLQHG�WRJHWKHU�ZLWK�WKH�HQHPLHV�RI�FOHDU�WKRXJKW���,W�HQDEOH�VHOI�VWXG\�WR�IXUWKHU�HQKDQFH�PRUSKRORJLFDOWKLQNLQJ�DQG�FUHDWLYLW\�6HPLQDUV�DQG�ZRUNVKRSV�ZLOO�EH�KHOG�RQ�GHPDQG�6SRNHQ�ODQJXDJHV��(QJOLVK��*HUPDQ�

6HPLQDU�DQG�:RUNVKRS�&RVW6HPLQDUV�DQG�ZRUNVKRSV�DUH�XVXDOO\�VWDQG�DORQH�HYHQWV��$OWHUQDWLYHO\�WKH\�FDQ�EH�FRXSOHGWR�D�SURMHFW��7KLV�VSHHGV�XS�WKH�NQRZ�KRZ��6HTXHQWLDO�DQG�SDUDOOHO�FRPSDQ\�ZLGH�LQWHUQDOHGXFDWLRQ�LQ�&UHDWLYH�0RUSKRORJ\�LV�DYDLODEOH�$Q�DGYDQFH�SD\PHQW�IRU�RXW�RI�WRZQ�H[SHQVHV�LV�GXH�DW�WKH�WLPH�RI�VLJQLQJ�WKH�FRQWUDFW�)HHV�DUH�WR�EH�SDLG�LQ�DGYDQFH��LQ�VRPH�FDVHV�WKHVH�FDQ�EH�VSOLW�RQWR�FUHGLW�FDUGV�LQVWHDG�$PRXQWV�EHORZ������FDQQRW�EH�VSOLW�3XEOLF�HGXFDWLRQDO�RUJDQL]DWLRQV�SD\�D�IODW�IHH�LQGHSHQGHQW�RI�WKH�QXPEHU�RI�VWXGHQWVDWWHQGLQJ�7HUULWRULHV��1RUWK�$PHULFD��(XURSH�
��(PLO =DKQHU� HPLO]DKQHU#FVZHEPDLO�FRP OHDUQ��VGZ IRU�SGI ���������� SDJH � � �



6HPLQDU�DQG�WHDP�OHDGHUVKLS�52,�JXLGHOLQHV&RVW�VDYLQJ�DV�D�UHVXOW�RI�PRUSKRORJLFDO�SUREOHP�VROYLQJ�JXLGDQFH�ZLOO�SD\�IRU�HGXFDWLRQDO�FRVW�ZLWKLQ�����PRQWK�W\SLFDOO\��LI�WKH�VHPLQDU�LV�FRXSOHV�ZLWK�D�SURMHFW���0RUSKRORJLFDO�JXLGDQFH�RI�D�WHDP�LQYROYHG�LQLQQRYDWLRQ��LQYHQWLRQ��UHVHDUFK��VWUXFWXULQJ��FRQFHSWXDOL]DWLRQ��LPSOHPHQWDWLRQ��HWF��'HGLFDWHG�VHPLQDUV
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