
5HFRJQLWLRQ RI &KHPLFDO (QWLW\ 0HQWLRQ LQ 3DWHQWV

8VLQJ )HDWXUH�ULFK &5)

<XDQNDL *XR�� 6KL\L =KDR�� &KHQ 4X�� /LVKXDQJ /L

�

6FKRRO RI &RPSXWHU 6FLHQFH DQG 7HFKQRORJ\� 'DOLDQ 8QLYHUVLW\ RI 7HFKQRORJ\� &KLQD

�JXR\XDQNDL#PDLO�GOXW�HGX�FQ�

�]KDRVKL\L����#PDLO�GOXW�HGX�FQ�

�TXFKHQ����#JPDLO�FRP�


�OLOLVKXDQJ���#����FRP

$EVWUDFW� &KHPLFDO QDPHG HQWLW\ UHFRJQLWLRQ LV WKH SUHOLPLQDU\ JURXQGZRUN

IRU VFLHQWLILF UHVHDUFK DQG ELRPHGLFDO DSSOLFDWLRQ� )RU &KHPLFDO (QWLW\ 0HQWLRQ

LQ 3DWHQWV�&(03�� D VXEWDVN RI WKH %LR&WUHDWLYH 9��� ZH LPSOHPHQW D &5)��

WHPSODWH WUDLQHG ZLWK D VHW RI IHDWXUHV LQFOXGLQJ JHQHUDO OLQJXLVWLF IHDWXUHV DQG

FKHPLFDO FKDUDFWHULVWLFV� 2XU V\VWHP SHUIRUPV ZLWK DQ )�VFRUH RI ������ RQ

WHVW GDWDVHW�

.H\ZRUGV� &(03� &5)� 1DPHG (QWLW\ 5HFRJQLWLRQ� 0DFKLQH /HDUQLQJ

� ,QWURGXFWLRQ

&KHPLFDO HQWLW\ PHQWLRQ UHFRJQLWLRQ LV D IXQGDPHQWDO VWHS LQ

ELRPHGLFDO UHVHDUFK� SOD\LQJ D FULWLFDO UROH LQ WKH UHODWHG ELRPHGLFDO

UHVHDUFKHV� )RU WKLV UHDVRQ� WKH %LR&UHDWLYH 9�� &KDOOHQJH VHWV

&KHPLFDO (QWLW\ 0HQWLRQ 5HFRJQLWLRQ VXEWDVN� ZKLFK UHTXLUHV WKH

UHFRJQLWLRQ RI FKHPLFDO QDPHG HQWLW\ PHQWLRQV LQ WH[W� ZLWK D WUDLQLQJ

VHW RI ������ SDWHQW DEVWUDFWV DQG D WHVW VHW VL]H RI ������ )RU WKLV

VXEWDVN� WKUHH PDLQ PHWKRGV DUH RIWHQ XWLOL]HG�ZKLFK DUH GLFWLRQDU\�

EDVHG PHWKRGV� UXOH�EDVHG PHWKRGV DQG VWDWLVWLFDO PDFKLQH OHDUQLQJ

PHWKRGV� 7KH PDFKLQH OHDUQLQJ PHWKRGV DUH LQFUHDVLQJO\ XVHG LQ

1DPHG (QWLW\ 5HFRJQLWLRQ �1(5� IRU WKH JRRG SHUIRUPDQFH DQG

UREXVWQHVV� &RPELQHG ZLWK WKH FKDUDFWHULVWLFV RI 0D[LPXP (QWURS\

0RGHO �0D[(QW� DQG +LGGHQ 0DUNRY 0RGHO �+00�� FRQGLWLRQDO

UDQGRP ILHOG DOJRULWKP �&5)� KDV DFKLHYHG JRRG SHUIRUPDQFH RQ

VHTXHQFH ODEHOLQJ SUREOHP� 6R ZH WUHDW WKLV VXEWDVN DV D SUREOHP RI


&RUUHVSRQGLQJ DXWKRU�
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VHTXHQFH� ODEHOLQJ�DQG�EXLOG�D�&5)�EDVHG�V\VWHP�ZLWK�ULFK� IHDWXUHV� WR�

VROYH�LW��DFKLHYLQJ�DQ�)�VFRUH�RI��������RQ�WHVW�GDWDVHW�

� 6\VWHP 'HVFULSWLRQ

��� 6\VWHP $UFKLWHFWXUH

2XU V\VWHP FRQVLVWV RI IRXU FRPSRQHQWV DV )LJ��� SUHSURFHVVLQJ

IHDWXUH H[WUDFWLRQ� WUDLQ 	 WHVW� DQG SRVW SURFHVVLQJ� 7KH SUHSURFHVVLQJ

PRGXOH XWLOL]HV WRNHQL]DWLRQ WR SURGXFH WKH ODEHOHG WUDLQ VHW� 7KH

VHFRQG PRGXOH H[WUDFWV WKH IHDWXUH� 7KH WKLUG PRGXOH LV D WUDLQLQJ DQG

SUHGLFWLRQ SURFHVV XVLQJ &5)��� $W ODVW WKH SRVW SURFHVVLQJ PRGXOH LV

XWLOL]HG WR UHILQH WKH UHVXOWV�

)LJ�� 6\VWHP $UFKLWHFWXUH

��� 6\VWHP )HDWXUHV ([WUDFWLRQ

7KH IHDWXUHV LQ RXU DSSURDFK DUH GHVFULEHG DV 7DEOH �� ,Q IHDWXUH

H[WUDFWLRQ PRGXOH� ZH PDLQO\ H[WUDFW WZR FDWHJRU\ IHDWXUHV� JHQHUDO

OLQJXLVWLF IHDWXUHV� VKRZQ DV WKH ILUVW VHYHQ OLQHV� DQG FKHPLFDO

FKDUDFWHULVWLFV� DV WKH UHVW RI WKH WDEOH�

7DEOH��IHDWXUH VHWV

)HDWXUH 'HVFULSWLRQ

*(1,$ IHDWXUHV

7KH RULJLQDO ZRUG DQG VWHPV DORQJ

ZLWK 3DUW�RI�VSHHFK WDJ SURYLGHG E\

*(1,$ WDJJHU

$IIL[ 3UHIL[HV DQG VXIIL[HV �OHQJWK� � WR

�� DUH H[WUDFWHG DV IHDWXUHV�

:RUG 6KDSH>�@ 3DWWHUQ RI WKH ZRUG DQG LWV EULHI

YHUVLRQ�

0RUSKRORJLFDO IHDWXUH>�@
1XPEHU RI VSHFLILF FKDUDFWHUV� WRWDO

FKDUDFWHUV� ORZHU FDVH RQHV� XSSHU

FDVH RQHV DQG GLJLWV�

:RUG /HQJWK 7KH OHQJWK RI WKH ZRUG �OHQV���
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OHQV��� OHQV����� OHQV����

9RZHOV 7KH GLVWULEXWLRQ RI YRZHOV� )RU

H[DPSOH� ³FDUERQ´ LV H[WUDFWHG WR ³�

D��R�´

2UWKRJUDSKLFDO IHDWXUH>�@
7KH FODVVLILFDWLRQ RI WKH WRNHQ
FRQVLVWV RI �� FDWHJRULHV�
:RUG &OXVWHULQJ� %URZQ &OXVWHULQJ

DQG LWV SUHIL[HV �OHQJWK� � WR ��

(OHPHQW 6\PEROV

:H FUHDWH D OH[LFRQ RI HOHPHQW

V\PEROV IRU V\PERO UHFRJQLWLRQ�

&KHPLFDO (OHPHQWV� :KHWKHU

FXUUHQW WRNHQ LV D FKHPLFDO HOHPHQW

6HPDQWLF IHDWXUH>�@
&KDUDFULVWLFV VSHFLILF WR FKHPLFDOV�

LQFOXGLQJ VXIIL[HV �H�J� ³�\O´��

DONDQH VWHPV �H�J� ³PHWK´� DQG

WULYLDO ULQJV �H�J� ³EHQ]HQH´�

��� 3RVW 3URFHVVLQJ

,:H WDJ DOO RFFXUUHQFHV RI D VSHFLILF VHTXHQFH DV FKHPLFDOV LI WKH

VHTXHQFH LV WDJJHG E\ WKH &5) PRGHO DW OHDVW WZLFH�

,:H EDODQFH HDFK PHQWLRQ LQ WHUPV RI SDUHQWKHVHV DQG EUDFNHWV�

,7ZR PHQWLRQV ZLOO EH PHUJHG WRJHWKHU LI WKH\ DUH FRQQHFWHG E\ D

VLQJOH K\SKHQ RU FKHPLFDO ERQGV LQ WKH RULJLQDO WH[W�

,:H EXLOG D GLFWLRQDU\ RI FKHPLFDO LGHQWLILHUV E\ H[WUDFWLQJ

YRFDEXODU\ PDWFKLQJ VSHFLILF SDWWHUQV IURP &7' �&RPSDUDWLYH
7R[LFRJH QRPLFV 'DWDEDVH�� $ WRNHQ ZLOO EH UHFRJQL]HG DV D FKHPLFDO
HQWLW\ LI LW FDQ EH IRXQG LQ WKH OH[LFRQ�

� 5HVXOW DQG 'LVFXVVLRQ

2XU V\VWHP UHSRUWV DQ )�VFRUH RI ������ RQ WHVW GDWDVHW ZLWK
������ SUHFLVLRQ DQG ������ UHFDOO� $GGLWLRQDOO\� ZH DOVR KDYH
H[SORUHG ZRUG FOXVWHUV DV D SDUW RI IHDWXUHV�

� 3URVSHFW

'HHS OHDUQLQJ KDV EHHQ ZLGHO\ DSSOLHG WR WDFNOH 1/3 UHODWHG WDVNV

LQ UHFHQW \HDUV DQG KDV DFKLHYHG D JRRG SHUIRUPDQFH RQ YDULRXV W\SHV

RI WDVNV� /RQJ�6KRUW 7HUP 0HPRU\ �/670�� DV D GHHS OHDUQLQJ

PHWKRG� KDV EHHQ ZLGHO\ DSSOLHG WR WDFNOH 1/3 UHODWHG WDVNV LQ UHFHQW

\HDUV IRU LWV H[FHOOHQW DELOLW\ RI OHDUQLQJ ORQJ�WHUP GHSHQGHQFLHV� $V

RXU HDUOLHU ZRUN� ZH DGRSWHG WKH ELGLUHFWLRQDO UHFXUUHQW QHXUDO QHWZRUN

ZLWK /670 XQLW WR LGHQWLI\ ELRPHGLFDO HQWLWLHV� DFKLHYLQJ DQ )�VFRUH

RI ������ RQ WKH %LR&UHDWLYH *0 FRUSXV>�@� %XW IRU /670¶V SOHQW\ RI
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SDUDPHWHUV ZKLFK DUH GLIILFXOW WR WXQH� ZH KDYHQ¶W JHW D EHWWHU UHVXOW

WKDQ WKH IHDWXUH�ULFK &5) VROXWLRQ LQ &(03 VXEWDVN WKLV \HDU� )XUWKHU

H[SHULPHQWV ZLOO EH FDUULHG RXW WR DFKLHYH VDWLVIDFWRU\ UHVXOWV�

� $FNQRZOHGJPHQWV
7KLV ZRUN LV VXSSRUWHG E\ JUDQW IURP WKH 1DWLRQDO 1DWXUDO 6FLHQFH

)RXQGDWLRQ RI &KLQD �QR� ����������

5()(5(1&(6

�� /LVKXDQJ /L� :HQWLQJ )DQ DQG 'HJHQ +XDQJ� ³%RRVWLQJ 3HUIRUPDQFH RI *HQH 0HQWLRQ

7DJJLQJ 6\VWHP E\ +\EULG 0HWKRGV�´ -RXUQDO RI %LRPHGLFDO ,QIRUPDWLFV� �� ������� ����

����

�� /HDPDQ� 5REHUW� &KLK�+VXDQ :HL DQG =KL\RQJ /X� ³1&%, DW WKH %LR&UHDWLYH ,9

&+(0'1(5 7DVN� 5HFRJQL]LQJ FKHPLFDO QDPHV LQ 3XE0HG DUWLFOHV ZLWK WP&KHP�´

3URFHHGLQJV RI WKH )RXUWK %LR&UHDWLYH &KDOOHQJH (YDOXDWLRQ :RUNVKRS YRO� � ������� ���

���

�� <XNL 7DZDUDÈ0DL 2PXUD DQG 0LUDL 0LXUD,QFRUSRUDWLQJ� ³,QFRUSRUDWLQJ 8QVXSHUYLVHG

)HDWXUHV LQWR &5) EDVHG 1DPHG (QWLW\ 5HFRJQLWLRQ� ´ 17&,5 �����

�� /LVKXDQJ /L� /LXNH -LQ� <X[LQ -LDQJ� 'HJHQ +XDQJ� 5HFRJQL]LQJ %LRPHGLFDO 1DPHG

(QWLWLHV %DVHG RQ WKH 6HQWHQFH 9HFWRU�7ZLQ :RUG (PEHGGLQJV &RQGLWLRQHG %LGLUHFWLRQDO

/670� &KLQHVH &RPSXWDWLRQDO /LQJXLVWLFV DQG 1DWXUDO /DQJXDJH 3URFHVVLQJ %DVHG RQ

1DWXUDOO\ $QQRWDWHG %LJ 'DWD� ����� � ��������
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