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$� VXEMHFW� ³%LRORJLFDO� VLJQDOV´� KDV� EHHQ� WDXJKW� DW� WKH� )DFXOW\� RI� (OHFWULFDO�
(QJLQHHULQJ�RI�&]HFK�7HFKQLFDO�8QLYHUVLW\�LQ�3UDJXH�IRU�PDQ\�\HDUV��7KH�QDWLYH�DQG�
HYRNHG�ELRVLJQDOV�DUH�FRYHUHG�E\�WKH�FRXUVH��7KHUH�DUH�H[SODLQHG�PHWKRGV�RI�WKHLU�
QDWXUH��PHWKRGV�RI� UHFRUGLQJ��SURFHVVLQJ�DQG�HYDOXDWLRQ� WHFKQLTXHV��7KH� FRPSOHWH�
H[SODQDWLRQ� RI� WKH�PRVW� LPSRUWDQW� ELRVLJQDOV� DQG� VLJQDO� SURFHVVLQJ� WHFKQLTXHV� DUH�
SUHVHQWHG�GXULQJ�OHFWXUHV�IRU�HOHFWURQHXURJUDSK\��PXVFOH�RULJLQ�VLJQDOV��(0*��00*���
HOHFWURFDUGLRJUDSK\� �(&*���PDJQHWRFDUGLRJUDSK\� �0&*���SKRQRFDUGLRJUDSK\� �3&*���
HOHFWURHQFHSKDORJUDSK\� �((*��� VLJQDOV� LQ� JDVWURHQWHURORJ\�� LQ� RSKWKDOPRORJ\�� RWLF�
VLJQDOV��Q\VWDJPRJUDSK\��ELRVLJQDOV�LQ�REVWHWULFV��HWF���
� 7KH�VWUXFWXUH�DQG�SURJUDP�RI�WKH�ODERUDWRU\�WDVNV�KDV�EHHQ�FKDQJHG�UHFHQWO\�
LQ�RUGHU�WR�LPSURYH�LPSDFW�RQ�VWXGHQWV��0D[LPDO�HPSOR\PHQW�RI�FRPSXWHUV�KDV�EHHQ�
LQWHQGHG� DQG� WKH� PDLQ� JRDOV� RI� WKH� FRPSXWHU� ODEV� H[HUFLVHV� KDYH� EHHQ� GHILQHG��
'XULQJ�WKH�ODERUDWRU\�VHPLQDUV�WKH�VWXGHQWV�KDYH�WR���

x� *HW�WR�NQRZ�ZHOO�EDVLF�ELRVLJQDOV���WKHLU�FKDUDFWHULVWLFV��VSHFWUD�VKDSHV��
W\SLFDO� DSSOLFDWLRQV� DQG� SUDFWLFDO� QHHGV� RI� WKHLU� SURFHVVLQJ� DQG�
HYDOXDWLRQ��

x� *HW�WR�NQRZ�EDVLF�DOJRULWKPV�IRU�ELRVLJQDO�SURFHVVLQJ�DQG�
*HW� WR� NQRZ� WKHLU�XVDJH�� OLPLWDWLRQV�DQG�SURJUDPPLQJ� ��SUHVXPSWLRQV�
RI�FRUUHFW�XVDJH��VHQVLWLYLW\��HIIHFW�RQ�VLJQDOV��PHWKRGV��SUREOHPV�ZLWK�
LPSOHPHQWDWLRQV��HWF���

�
7KH�PDLQ�WRSLFV�RI�ELRORJLFDO�VLJQDO�SURFHVVLQJ�DQG�DQDO\VLV� LQFOXGHG�LQWR�WKH�

SURJUDP�RI�WKH�VHPLQDUV�DUH���
x� $FTXLVLWLRQ�DQG�GDWD�VDPSOLQJ���HIIHFW�RQ�VSHFWUD�
x� 3UHSURFHVVLQJ�±�PHWKRGV��FRQGLWLRQV��XQGHVLUHG�HIIHFWV�RQ�VLJQDOV�
x� )LOWUDWLRQ�±�GLJLWDO�ILOWHUV�DQG�WKHLU�XVDJH�DQG�SURSHUWLHV�
x� 6HJPHQWDWLRQ�±�H[WUDFWLRQ�RI�WKH�V\PSWRPV�
x� ,PSRUWDQW�DQG�FKDUDFWHULVWLF�SDWWHUQV�GHWHFWLRQ�
x� 7UDQVIRUPV� ±� XVDJH� IRU� ELRVLJQDO� FRPSUHVVLRQ�� YLVXDOLVDWLRQ� DQG�

DGYDQFHG�SURFHVVLQJ�
x� 3URFHVVLQJ�XVLQJ�PRGHOV�RI�WKH�ELRORJLFDO�VWUXFWXUHV�

�
6HYHUDO� LPSRUWDQW� WKLQJV� KDYH� WR� EH� FRQVLGHUHG� GXULQJ� SUHSDUDWLRQ� RI�

FRPSXWHU�DLG�HGXFDWLRQ�� ,Q�JHQHUDO� WKHUH�DUH�WKUHH�SRVVLELOLWLHV�KRZ�WR�SUHSDUH�WKH�
HGXFDWLRQ� DQG� H[HUFLVHV�� (DFK� WKH� SRVVLELOLW\� KDV� VHYHUDO� DGYDQWDJHV� DQG�
GLVDGYDQWDJHV��7KH�SRVVLELOLWLHV�DUH��
�

����8VDJH�RI�VSHFLDOLVHG�HGXFDWLRQDO�SURJUDPV��)RU�HDFK�WDVN�KDV�WR�EH�GHVLJQHG�
DQG�GHYHORSHG�D�VSHFLDO�VRIWZDUH�DSSOLFDWLRQ��$GYDQWDJHV�RI�WKLV�DSSURDFK�DUH�



IDVWQHVV�RI�WKH�GHPRQVWUDWLRQV�RI�WKH�LQGLYLGXDO�PHWKRGV�DQG�WKH�IDFW�WKDW�WKH�
EHVW� UHVXOWV� DUH� SURYLGHG� GXH� WR� WKH� SURSHU� ORQJ�WLPH� GHYHORSPHQW� RI� WKH�
VRIWZDUH��$�VLPSOH�XVDJH�FDQ�EH�D�QH[W�DGYDQWDJH��%XW�WKHUH�LV�RQH�FDUGLQDO�
SUREOHP��7KH�VWXGHQW�FDQQRW�GLUHFWO\�ZRUN�ZLWK�WKH�UHDO�GDWD�RI�ELRVLJQDO��WKH\�
FDQQRW� JHW� WR� NQRZ� WKHP� DQG� WKHLU� SURSHUWLHV� ZHOO� EHFDXVH� WKH� GDWD� DUH�
LQDFFHVVLEOH�DQG�KLGGHQ�LQ�WKH�VRIWZDUH��$OVR�GHYHORSPHQW�RI�VXFK�D�VRIWZDUH�
LV�WLPH�GHPDQGLQJ�DQG�QRW�HDV\�IRU�WKH�OHFWXUHUV��

��� 8VDJH�RI�DQ�HQYLURQPHQW�VXFK�DV�0$7/$%��7KH�0$7/$%�HQYLURQPHQW�DOORZV�
HDV\�GDWD� LQSXW�ZLWKRXW�QHFHVVLW\�RI� LWV�SURJUDPPLQJ��VLPSOH�YLVXDOLVDWLRQ�RI�
LQSXW� GDWD� DQG� UHVXOWV� �JUDSKV�� ZLWKRXW� FRPSOLFDWHG� SURJUDPPLQJ�� VLPSOH�
SURJUDPPLQJ�RI�GDWD�SURFHVVLQJ�DOJRULWKPV��HDV\�RSHUDWLRQ�ZLWK�YHFWRUV�DQG�
PDWUL[HV�DQG�IXOO�VXSSRUW�RI�FRPSOH[�DULWKPHWLF�DQG�DGYDQFHG�IXQFWLRQV��7KH�
VWXGHQWV�KDYH�WR�SURJUDP�WKH�ELRVLJQDO�SURFHVVLQJ�DOJRULWKPV�DQG�WKH\�KDYH�
WR�ZRUN�ZLWK�WKH�UHDO�VLJQDOV��(YHQ�WKH\�FDQ�WU\�WR�FRQGXFW�DQ\�RSHUDWLRQ�ZLWK�
WKH� VLJQDOV� DQG� WKH\� FDQ� H[SHULPHQW�ZLWK� WKHP��ZKDW� KHOSV� WKH� VWXGHQWV� WR�
OHDUQ� DOO� LQWHQGHG�� 7KH� RQO\� GLVDGYDQWDJH� LV� QHFHVVLW\� RI� OHDUQLQJ� D� QHZ�
0$7/$%� ODQJXDJH�� EXW� DFFRUGLQJ� WR� RXU� H[SHULHQFH�� VWXGHQWV� WKDW� KDYH�
DOUHDG\� DEVROYHG� SURJUDPPLQJ� LQ� 3$6&$/� RU� &� DUH� DEOH� WR� XVH� 0$7/$%�
VXIILFLHQWO\�IRU�WKH�FRPSXWHU�ODE�H[HUFLVHV�DIWHU�OHVV�WKHQ���KRXUV�RI�WUDLQLQJ��

����8VDJH� RI� D� SURJUDPPLQJ� ODQJXDJH� VXFK� DV� &�� 3DVFDO�� HWF�� 7KHUH� LV� DOVR�
QHFHVVDU\� WR� ZRUN� GLUHFWO\� ZLWK� WKH� GDWD� DQG� WKHUH� LV� D� SRVVLELOLW\� WR�
H[SHULPHQW� ZLWK� WKHP�� %XW� FRQVLGHULQJ� WKH� QHFHVVLW\� RI� LQSXW�RXWSXW�
SURFHGXUHV�SURJUDPPLQJ��SUHVHQFH�RI�RQO\�YHU\�EDVLF�VXSSRUW�RI�JUDSKLFV�DQG�
YHU\� XQHDV\� PDWKHPDWLFDO� SURJUDPPLQJ�� WKLV� DSSURDFK� LV� YHU\� WLPH�
FRQVXPLQJ�� UHTXLUHV� JRRG� VWXGHQWV¶� H[SHULHQFH� LQ� SURJUDPPLQJ� LQ� WKH�
ODQJXDJH��

�
&RQVLGHULQJ� DOO� WKH� DGYDQWDJHV� DQG� GLVDGYDQWDJHV� WKH� VHFRQG� DSSURDFK�

HPSOR\LQJ� 0$7/$%� RU� VLPLODU� PDWKHPDWLFDO� HQYLURQPHQW� VHHPV� WR� EH� WKH� EHVW��
7KHUHIRUH�� WKH� FRPSXWHU� ODE� H[HUFLVHV� RI� ³%LRORJLFDO� VLJQDOV´� DUH� FDUULHG� RXW� LQ� WKH�
0$7/$%�HQYLURQPHQW��$OO�WKH�WRSLFV�GHDO�ZLWK�UHDO�ELRVLJQDOV��(GXFDWLRQ�LV�FRQGXFWHG�
LQ�D�FRPSXWHU�URRP�ZLWK����3&�FRPSXWHUV��$�QHW�YHUVLRQ�RI�0$7/$%�SURJUDP�UXQV�
RQ�D�SODWIRUP�RI�/LQX[�RSHUDWLQJ�V\VWHP��
� 7KUHH� H[DPSOHV� RI� WKH� FRQFUHWH� WDVNV� DUH� SUHVHQWHG�� 7KH� ILUVW� RQH� LV� YHU\�
VLPSOH� DQG� VHUYHV� DV� DQ� HGXFDWLRQDO� WRRO� IRU� XQGHUVWDQGLQJ� FRUUHODWLRQ� DQG�
DXWRFRUUHODWLRQ��6WXGHQWV�DUH�JLYHQ�D�UHDO�UHFRUG�RI�HOHFWURFDUGLRJUDSKLF�VLJQDO��)LJ��
���� 7KH\� KDYH� WR� SURJUDP� DOJRULWKP� RI� DXWRFRUUHODWLRQ� RI� WKLV� VLJQDO� VR� WKDW� IRU�
H[DPSOH�5�5�LQWHUYDO�FRXOG�EH�HYDOXDWHG��'XULQJ�WKH�SURJUDPPLQJ�WKH\�IDFH�VHYHUDO�
SUREOHPV�� IRU� H[DPSOH�QHFHVVLW\�RI� VLJQDO� H[WHQVLRQ�DW� WKH�HQGV��HIIHFW�RI�EDVHOLQH�
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)LJ�����,QSXW�VLJQDO�
��UHFRUG�RI�KXPDQ�
HOHFWURFDUGLR��
JUDSKLF�VLJQDO��



DQG� LWV�GULIW�GXULQJ�FRPSXWDWLRQ��ZLWKRXW� LWV�HOLPLQDWLRQ�WKH�DXWRFRUUHODWLRQ�IXQFWLRQ�
LV�XQXVDEOH��)LJ�������HIIHFW�RI�ILOWUDWLRQ�RQ�WKH�UHVXOW��SUHVHQWHG�LQ�)LJ�������
� 7KH� VHFRQG� H[DPSOH� GHDOV� ZLWK� WKH� +LOEHUW� WUDQVIRUP� WKDW� LV� XVHIXO� GXULQJ�
DQDO\VLV� RI� ELRVLJQDOV�� 7KH� WDVN� LV� WR� FUHDWH� DOJRULWKP� IRU� DVVRFLDWH� VLJQDO�
FRPSXWDWLRQ�DQG�DOJRULWKP�IRU�VLJQDO�HQYHORSH�DQG�SKDVH�HYDOXDWLRQ��6WXGHQWV�KDYH�
WR�REVHUYH�SKHQRPHQD�LQ�VSHFWUD��SUREOHPV�ZLWK�EDVHOLQH�DQG�ILQDOO\�WKH\�WU\�VHYHUDO�
DSSOLFDWLRQV� RQ� D� UHDO� ELRVLJQDO�� )LUVW�� WKH\� VWXG\� DQG� GHYHORS� WKH� DOJRULWKPV� RQ� D�
DUWLILFLDO�VLJQDO��D�VXP�RI�WZR�VLQH�ZDYHV�ZLWK�GLIIHUHQW�EXW�FORVH�IUHTXHQFLHV��OHDGLQG�
WR�HQYHORSH�GHWHFWLRQ� �)LJ������7KHQ�� WKH\�DSSO\� WKH�ZULWWHQ�SURJUDPPHV� WR�D�(&*�
VLJQDO�WR�FRPSXWH�LWV�DVVRFLDWH�VLJQDO��)LJ�����DQG�WR�SORW�WKLV�DVVRFLDWH�VLJQDO�YHUVXV�
WKH�RULJLQDO�RQH� �)LJ����� LQ�RUGHU� WR�YLVXDOLVH�(&*�VLJQDO�E\�GLIIHUHQW�ZD\�� UHVXOW�RI�
ZKLFK�LV�VLPLODU�WR�SORW�RI�YHFWRUFDUGLRJUDSK��
�
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�� $XWR&RUUHODWLRQ�

)LJ�����$XWRFRUUHODWLRQ�ZLWKRXW�
EDVHOLQH�HOLPLQDWLRQ��

)LJ�����)LQDO�DXWRFRUUHODWLRQ��
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2ULJLQDO VLJQDO�
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2ULJLQDO VLJQDO DQG LWV DVVRFLDWH VLJQDO�
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2ULJLQDO VLJQDO DQG LWV HQYHORSH� )LJ�����+LOEHUW�

WUDQVIRUP�RQ�DQ�
DUWLILFLDO�VLJQDO��
DVVRFLDWH�VLJQDO�
FRPSXWLQJ�DQG�
HQYHORSH�GHWHFWLRQ��
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)LJ�����6FKHPH�RI�WKH�+)29�PRQLWRULQJ�V\VWHP��

7KH�ODVW�DQG�WKH�PRVW�FRPSOLFDWHG�H[DPSOH�RI�WKH�ODE�H[HUFLVHV�LV�PRGHOOLQJ�RI�
WKH� UHVSLUDWRU\� V\VWHP� GXULQJ� KLJK� IUHTXHQF\� RVFLOODWRU\� YHQWLODWLRQ� �+)29�� DQG�
HYDOXDWLRQ� RI� WKH� DOYHRODU� SUHVVXUH� FRXUVH�� %HFDXVH� RI� KLJK� YHQWLODWRU\� IUHTXHQF\�
GXULQJ�+)29��ZKLFK�FDQ�EH�XS�WR����+]��WKH�DOYHRODU�SUHVVXUH�LV�YHU\�GLIIHUHQW�IURP�
WKH� SUR[LPDO� DLUZD\� SUHVVXUH�� )RU� VDIH� DQG� HIILFLHQW� XVH� RI� WKDW� XQFRQYHQWLRQDO�
YHQWLODWLRQ�WHFKQLTXH�WKH�HYDOXDWLRQ�RI�WKH�DOYHRODU�SUHVVXUH�LV�HVVHQWLDO��%HFDXVH�WKH�
GLUHFW� PHDVXUHPHQW� LV� H[FOXGHG�� WKH� RQO\� ZD\� RI� LWV� GHWHUPLQDWLRQ� LV� EDVHG� RQ�
PDWKHPDWLFDO�PRGHOOLQJ� RI� WKH� UHVSLUDWRU\� V\VWHP� DQG� FRPSXWDWLRQ� RI� WKH� DOYHRODU�
SUHVVXUH� XVLQJ� WKH� GHWHUPLQHG� PDWKHPDWLFDO� PRGHO�� 7ZR� VLJQDOV� DUH� JLYHQ� WR�
VWXGHQWV�� UHFRUGV�RI�SUR[LPDO�DLUZD\�SUHVVXUH�DQG�SUR[LPDO�DLUIORZ� UHFRUGHG� LQ� WKH�
DLUZD\�RSHQLQJ�GXULQJ�+)2�YHQWLODWLRQ�XVLQJ�D�VSHFLDO�PRQLWRULQJ�V\VWHP�>����@�WKH�
VWUXFWXUH� RI� ZKLFK� LV� LQ� )LJ�� ��� 7KH\� KDYH� DOVR� JLYHQ� D� JHQHUDO� VWUXFWXUH� RI� WKH�

(&* VLJQDO DQG LWV DVVRFLDWH VLJQDO� 3ORW RI (&* VLJQDO YHUVXV LWV DVVRFLDWH VLJQDO

)LJ�����$VVRFLDWH��JUH\��VLJQDO�WR�
WKH�RULJLQDO�(&*�VLJQDO��

)LJ�����3ORW�RI�(&*�VLJQDO�YHUVXV�
LWV�DVVRFLDWH�VLJQDO��



PDWKHPDWLFDO� PRGHO� RI� WKH� UHVSLUDWRU\� V\VWHP� IRU� +)29� >�@�� 7KH� ILUVW� WDVN� LV�
LGHQWLILFDWLRQ�RI�WKH�PRGHO�SDUDPHWHUV�IURP�WKH�FRXUVHV�RI�SUR[LPDO�DLUZD\�SUHVVXUH�
DQG�DLUIORZ��7KH�LQSXW� LPSHGDQFH�IXQFWLRQ�FDQ�EH�GHULYHG�IURP�WKH�VWUXFWXUH�RI�WKH�
PRGHO�� 6WXGHQWV� KDYH� WR� FUHDWH� DQ� LWHUDWLYH� DOJRULWKP� IRU� LGHQWLILFDWLRQ�� ,QSXW�
LPSHGDQFH�RI�WKLV�PRGHO�GHVFULEHV�D�UHODWLRQVKLS�EHWZHHQ�SUHVVXUH�DQG�DLUIORZ��WKH�
VDPH�GDV�HOHFWULFDO�LPSHGDQFH�EHWZHHQ�YROWDJH�DQG�FXUUHQW�LQ�HOHFWULF�FLUFXLWV���7KH�
ZULWWHQ� DOJRULWKP� FRPSXWHV� DQ� DX[LOLDU\� SUHVVXUH� �)LJ�� �� D�� �� JUH\� OLQH�� IURP� WKH�
PHDVXUHG�DLUIORZ��)LJ����E���DQG�LQSXW�LPSHGDQFH�RI�WKH�PRGHO��7KH�DLP�LV�WR�DVVXUH�
E\� DXWRPDWLF� FKDQJLQJ� RI� SDUDPHWHUV� RI� WKH� PRGHO�� WKDW� WKH� FRPSXWHG� SUR[LPDO�
DLUZD\�SUHVVXUH� �)LJ����D�� ��JUH\� OLQH��DQG� WKH�PHDVXUHG�SUR[LPDO�DLUZD\�SUHVVXUH�
�)LJ����D����EODFN�OLQH��DUH�LGHQWLFDO�RU�WKH�PRVW�VLPLODU��7KDQ��WKH�FRXUVH�RI�DOYHRODU�
SUHVVXUH� FDQ� EH� FRPSXWHG� �)LJ�� �� F�� �� JUH\� OLQH�� XVLQJ� D� WUDQVIHU� IXQFWLRQ� RI� WKH�

)LJ�����0DWKHPDWLFDO�PRGHO�RI�WKH�
UHVSLUDWRU\�V\VWHP��
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$OYHRODU�SUHVVXUH�
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3UR[��SUHV��DSSUR[LPDWLRQ�HUURU�

)LJ�����)LUVW�VWHSV�RI�LWHUDWLRQ��([SODQDWLRQ�LQ�WH[W��



LGHQWLILHG�PRGHO��7KH�ILUVW�LWHUDWLRQ�RI�WKH�ZKROH�SURFHVV�LV�SUHVHQWHG�LQ�)LJ�����ZKLOH�
WKH� ILQDO� VWDJH� LQ� )LJ�� ���� ZKHUH� WKH� VLPLODULWLHV� RI� WKH� PHDVXUHG� DQG� FRPSXWHG�
FRXUVHV�RI�ERWK�SUR[LPDO�DQG�ERWK�DOYHRODU�SUHVVXUHV�DUH�HYLGHQW�����
� 7KH� RWKHU� H[HUFLVHV� VROYHG� GXULQJ� FRPSXWHU� ODEV� VHPLQDUV� IURP� WKH� VXEMHFW�
³%LRORJLFDO�VLJQDOV´�DUH��

x� )LOWUDWLRQ�RI�((*�VLJQDO�±�H[WUDFWLRQ�RI�EDVLF�UK\WKPV�
x� &RPSUHVVLRQ�RI�(&*�VLJQDO�±�FRPSUHVVLRQ�EDVHG�RQ�:DOVK�+DGDPDUG�

WUDQVIRUP�ZLWK�UHGXFWLRQ�LQ�VSHFWUXP�DQG�UHGXFWLRQ�LQ�ELW�GHSWK���
x� $GDSWLYH�ILOWUDWLRQ�RI�(&*�±�DGDSWLYH�ILOWUDWLRQ�RI����+]�LQWHUIHUHQFH�LQ�(&*�

VLJQDO����DSSURDFKHV��
x� )LOWUDWLRQ�RI�(&*�VLJQDO�±�256�VSHFWUXP��EDVHOLQH�IOXFWXDWLRQ�HOLPLQDWLRQ�
x� 456�FRPSOH[�GHWHFWLRQ�LQ�(&*�VLJQDO�
x� 1RLVH�HOLPLQDWLRQ�XVLQJ�DYHUDJLQJ�WHFKQLTXH�±�DYHUDJLQJ�WHFKQLTXH�DSSOLHG�

RQ�HYRNHG�SRWHQWLDOV�DQG�(&*�VLJQDO�
x� &HSVWUDO�DQDO\VLV�±�SULQFLSOHV�DQG�DSSOLFDWLRQ�RQ�ELRVLJQDOV�
�
�

&RQFOXVLRQ��
�

&RPSXWHU� DLG� HGXFDWLRQ� RI� ELRVLJQDOV� XVLQJ� 0$7/$%� V\VWHP� SUHVHUYHV� WKH�
SRVVLELOLWLHV� RI� GLUHFW� ZRUN� ZLWK� ELRVLJQDO� GDWD� DQG� GHYHORSPHQW� RI� SURFHVVLQJ�
DOJRULWKPV� ZKLOH� RWKHU� SURJUDPPLQJ� DQG� YLVXDOLVDWLRQ� WHFKQLTXHV� FDQ� EH� VLPSO\�
UHDOLVHG��
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)LJ������)LQDO�VWDJH�RI�WKH�LWHUDWLRQ��([SODQDWLRQ�LQ�WH[W��



� 7KLV�VWUXFWXUH�DQG�WKH�IRUP�RI�HGXFDWLRQ�GXULQJ�FRPSXWHU�ODE�VHPLQDUV�OHDG�WR�
WKH� IDFW� WKDW� VWXGHQWV� DUH� IDPLOLDU� ZLWK� WKH� EDVLF� ELRVLJQDOV�� WKH\� NQRZ� ZHOO� WKHLU�
SURSHUWLHV�DQG�DOJRULWKPV�RI�WKHLU�SURFHVVLQJ���

�
$FNQRZOHGJHPHQW��
�

7KH�ZRUN�KDV�EHHQ�VXSSRUWHG�E\�JUDQW�0607�&5�1R��9=�-�����������������
�

5HIHUHQFHV��

�
>�@�=iEURGVNê��9����5RXEtN��.����.UHM]O��-����6WUD�iN��=����âLPiN��-���2EMHPRY��
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