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0XOWL�VFDOH�PRGHOLQJ�RI�'1$�GHQGULPHUV�LQ�HOHFWURO\WH�VROXWLRQV

1DWDVD�$G]LF���&OHPHQV�-RFKXP���*HUKDUG�.DKO���&KULVWRV�/LNRV�

���)DFXOW\�RI�3K\VLFV��8QLYHUVLW\�RI�9LHQQD�����,QVWLWXWH�IRU�7KHRUHWLFDO�3K\VLFV��9LHQQD�8QLYHUVLW\�RI�7HFKQRORJ\

:H�KDYH�VWXGLHG�D�QRYHO�FODVV�RI�PDFURPROHFXOHV��WKH�VR�FDOOHG�'1$�EDVHG�GHQGULPHUV��7KH\�KDYH

UHFHQWO\�EHHQ�V\QWKHVL]HG�IURP�WKH�HQ]\PDWLF�OLJDWLRQ�RI�<�VKDSHG�'1$�EXLOGLQJ�EORFNV��,Q�RUGHU�WR

GHVFULEH�VXFK�GHQGULPHUV�RI�YDULRXV�JHQHUDWLRQV�ZH�KDYH�SHUIRUPHG�0'�VLPXODWLRQV�HPSOR\LQJ�WZR

LQGHSHQGHQW�PRGHOV��D�EHDG�VSULQJ�PRGHO�DQG�WKH�R['1$�PRGHO��7KH�IRUPHU�RQH�PRGHOV�HDFK�EDVH�SDLU

RI�GRXEOH�VWUDQGHG�'1$�DV�D�VLQJOH�FKDUJHG�PRQRPHU�DQG�WKH�LQWHUDFWLRQV�DQG�LQWHUDFWLRQ�SDUDPHWHUV�LQ

WKH�PRGHO�KDYH�EHHQ�FDUHIXOO\�FKRVHQ�WR�PLPLF�WKH�VWUXFWXUDO�SURSHUWLHV�RI�D�VLQJOH�'1$�FKDLQ��7KH

V\VWHP�ZDV�LPPHUVHG�LQ�ZDWHU��ZKLFK�ZDV�PRGHOHG�DV�D�XQLIRUP�GLHOHFWULF�DQG�FRXQWHULRQV�ZHUH

LQWURGXFHG�LQ�WKH�V\VWHP�WR�SUHVHUYH�HOHFWURQHXWUDOLW\��)XUWKHUPRUH��ZH�DGGHG�VDOW��WUHDWLQJ�LW�H[SOLFLWO\��LQ

RUGHU�WR�LQYHVWLJDWH�LWV�LQIOXHQFH�RQ�FRQIRUPDWLRQDO�FKDUDFWHULVWLFV�RI�D�VLQJOH�GHQGULPHU�PROHFXOH��2Q�WKH

RWKHU�KDQG��WKH�R['1$�PRGHO�DOORZHG�XV�WR�WDNH�D�FORVHU�ORRN�LQWR�WKH�'1$�VWUXFWXUH��WUHDWLQJ�'1$�DV�D

VWULQJ�RI�ULJLG�QXFOHRWLGHV�ZKLFK�LQWHUDFW�WKURXJK�SRWHQWLDOV�WKDW�GHSHQG�RQ�WKH�SRVLWLRQ�DQG�RULHQWDWLRQ

RI�WKH�QXFOHRWLGHV��(TXLOLEULXP�SURSHUWLHV�RI�D�VLQJOH�GHQGULPHU�OLNH�'1$�PROHFXOH�IURP�WKH�ILUVW�WR�WKH

VL[WK�JHQHUDWLRQV�REWDLQHG�IURP�WKHVH�WZR�PRGHOV�KDYH�EHHQ�LQYHVWLJDWHG�DQG�WKH�REWDLQHG�VLPXODWLRQ

UHVXOWV�KDYH�DOVR�EHHQ�FRPSDUHG�WR�WKH�H[SHULPHQWV��:H�KDYH�IRXQG�DQ�H[FHOOHQW�DJUHHPHQW�EHWZHHQ�WKH

WKHRUHWLFDO�DQG�H[SHULPHQWDO�UHVXOWV��ZKLFK�KDV�HQFRXUDJHG�XV�WR�XVH�WKH�LQWURGXFHG�PRGHOV�IRU

WKHRUHWLFDO�DQDO\VLV�RI�QRYHO�VHOI�DVVHPEOHG�VWUXFWXUHV��VXFK�DV�FOXVWHU�FU\VWDOV�LQ�WKH�EXON��7KH�VWXG\�RI

WKHVH�FKDUJHG�GHQGULPHU�V\VWHPV�LV�DQ�LPSRUWDQW�ILHOG�RI�UHVHDUFK�LQ�WKH�DUHD�RI�VRIW�PDWWHU�GXH�WR�WKHLU

SRWHQWLDO�UROH�LQ�YDULRXV�LQWHUGLVFLSOLQDU\�DSSOLFDWLRQV��UDQJLQJ�IURP�PROHFXODU�FDJHV�DQG�FDUULHUV�IRU�GUXJ

DQG�JHQH�GHOLYHU\�LQ�D�OLYLQJ�RUJDQLVP�WR�WKH�GHYHORSPHQW�RI�GHQGULPHU�EDVHG�XOWUD�WKLQ�ILOPV�LQ�WKH�DUHD

RI�QDQRWHFKQRORJ\�


