
'HVFULSWLRQ RI WKH 178 -DSDQHVH�(QJOLVK &URVV�/LQJXDO

,QIRUPDWLRQ 5HWULHYDO 6\VWHP 8VHG IRU 17&,5 :RUNVKRS

&KXDQ�-LH /LQ� :HQ�&KHQJ /LQ� *XR�:HL %LDQ� DQG +VLQ�+VL &KHQ

'HSDUWPHQW RI &RPSXWHU 6FLHQFH DQG ,QIRUPDWLRQ (QJLQHHULQJ

1DWLRQDO 7DLZDQ 8QLYHUVLW\

7DLSHL� 7$,:$1� 5�2�&�

(�PDLO� ^FMOLQ� GHQLVOLQ� JZELDQ`#QOJ��FVLH�QWX�HGX�WZ� KKBFKHQ#FVLH�QWX�HGX�WZ

$EVWUDFW

7KLV SDSHU GHVFULEHV D -DSDQHVH�(QJOLVK &URVV�/DQJXDJH

,QIRUPDWLRQ 5HWULHYDO �&/,5� 6\VWHP IRU WKH HYDOXDWLRQ

LQ 17&,5 SURMHFW� :H H[WHQG RXU ZRUN RQ

&KLQHVH�(QJOLVK &/,5 WR GHDO ZLWK WKLV SUREOHP�

6HYHUDO TXHU\ WUDQVODWLRQ VWUDWHJLHV� LQFOXGLQJ VHOHFW�DOO�

VHOHFW�ILUVW� DQG FR�RFFXUUHQFH PRGHOV E\ GLIIHUHQW

FRUSRUD� DQG VHYHUDO TXHU\ JHQHUDWLRQ VWUDWHJLHV�

LQFOXGLQJ WRSLF� GHVFULSWLRQ� QDUUDWLYH� DQG FRQFHSW ILHOGV�

DUH FRQVLGHUHG� 7KH H[SHULPHQW UHVXOWV VKRZ WKDW ���

WKH FRPELQDWLRQ RI WRSLF DQG FRQFHSW ILHOGV RXWSHUIRUP

RWKHU FRPELQDWLRQV� DQG ��� VHOHFW�ILUVW LV WKH EHVW�

FR�RFFXUUHQFH E\ 1$&6,6 QH[W� WKHQ FR�RFFXUUHQFH E\

75(&�� DQG /2%� DQG VHOHFW�DOO LV WKH ZRUVH LQ (2�

WDVN� 7KH HYDOXDWLRQ LQ (2� WDVN LV VLPLODU�

&R�RFFXUUHQFH E\ 75(&� DQG VHOHFW�ILUVW RQ WRSLF DQG

FRQFHSW FRPELQDWLRQ UDQN � DQG �� UHVSHFWLYHO\�

�� ,QWURGXFWLRQ

&URVV ODQJXDJH LQIRUPDWLRQ UHWULHYDO �&/,5� �2DUG DQG 'RUU�

����� 2DUG� ����� GHDOV ZLWK WKH XVH RI TXHULHV LQ RQH ODQJXDJH

WR DFFHVV GRFXPHQWV LQ DQRWKHU� 'XH WR WKH GLIIHUHQFHV

EHWZHHQ VRXUFH DQG WDUJHW ODQJXDJHV� TXHU\ WUDQVODWLRQ LV

XVXDOO\ HPSOR\HG WR XQLI\ WKH ODQJXDJH LQ TXHULHV DQG

GRFXPHQWV� 6RPH GLIIHUHQW DSSURDFKHV KDYH EHHQ SURSRVHG

IRU TXHU\ WUDQVODWLRQ� 'LFWLRQDU\�EDVHG DSSURDFK H[SORLWV

PDFKLQH�UHDGDEOH GLFWLRQDULHV DQG VHOHFWLRQ VWUDWHJLHV OLNH

VHOHFW DOO �+XOO DQG *UHIHQVWHWWH� ����� 'DYLV� ������ UDQGRPO\

VHOHFW 1 �%DOOHVWHURV DQG &URIW� ����� .ZRN ����� DQG VHOHFW

EHVW 1 �+D\DVKL� .LNXL DQG 6XVDNL� ����� 'DYLV ������

&RUSXV�EDVHG DSSURDFKHV H[SORLW VHQWHQFH�DOLJQHG FRUSRUD

�'DYLV DQG 'XQQLQJ� ����� DQG GRFXPHQW�DOLJQHG FRUSRUD

�6KHULGDQ DQG %DOOHULQL� ������ 7KHVH WZR DSSURDFKHV DUH

FRPSOHPHQWDU\� 'LFWLRQDU\ SURYLGHV WUDQVODWLRQ FDQGLGDWHV�

DQG FRUSXV SURYLGHV FRQWH[W WR ILW XVHU LQWHQWLRQ� &RYHUDJH RI

GLFWLRQDULHV� DOLJQPHQW SHUIRUPDQFH DQG GRPDLQ VKLIW RI FRUSXV

DUH PDMRU SUREOHPV RI WKHVH WZR DSSURDFKHV� +\EULG

DSSURDFKHV �%DOOHVWHURV DQG &URIW� ����� %LDQ DQG &KHQ� �����

'DYLV ����� LQWHJUDWH ERWK OH[LFDO DQG FRUSXV NQRZOHGJH�

1DWXUDO /DQJXDJH 3URFHVVLQJ /DERUDWRU\ OHG E\

3URIHVVRU +VLQ�+VL &KHQ DW 'HSDUWPHQW RI &RPSXWHU 6FLHQFH

DQG ,QIRUPDWLRQ (QJLQHHULQJ� 1DWLRQDO 7DLZDQ 8QLYHUVLW\ KDV

VWXGLHG WKH PXOWLOLQJXDO LQIRUPDWLRQ PDQDJHPHQW IRU VHYHUDO

\HDUV� $ JHQHUDO PXOWLOLQJXDO LQIRUPDWLRQ DUFKLWHFWXUH LV

SURSRVHG LQ WKH SDSHU �%LDQ DQG &KHQ� IRUWKFRPLQJ�� :H

LQWHJUDWH &/,5 DQG 07 WRJHWKHU �%LDQ DQG &KHQ� ����E�� ,Q

WKLV ZD\� XVHUV FDQ H[SUHVV WKHLU LQIRUPDWLRQ QHHG DQG UHDG WKH

UHTXHVWHG LQIRUPDWLRQ LQ WKHLU IDPLOLDU ODQJXDJHV� 7KH SDSHU

�%LDQ DQG &KHQ� ����� SUHVHQWV VHYHUDO LPSRUWDQW LVVXHV LQ DQ

RQ�OLQH DQG UHDO�WLPH GRFXPHQW WUDQVODWLRQ� %HVLGHV WKH

WUDQVODWLRQ DPELJXLW\ LVVXH LQ TXHU\ WUDQVODWLRQ �%LDQ DQG &KHQ�

����D�� ZH DOVR WRXFK RQ WKH WDUJHW SRO\VHP\ �&KHQ� HW DO��

����� DQG QDPH WUDQVODWLRQ LVVXHV �&KHQ� HW DO�� ������

7KLV SDSHU ZLOO H[WHQG RXU ZRUN RQ &KLQHVH�(QJOLVK

&/,5 WR -DSDQHVH�(QJOLVK &/,5� :H XVH K\EULG PRGHO�

LQWHJUDWLQJ GLFWLRQDU\�EDVHG DQG FRUSXV�EDVHG DSSURDFK� WR

UHVROYH WUDQVODWLRQ DPELJXLW\ SUREOHP� :H HPSOR\

GLFWLRQDULHV DQG FR�RFFXUUHQFH VWDWLVWLFV WUDLQHG IURP WDUJHW

ODQJXDJH GRFXPHQWV WR GHDO ZLWK WUDQVODWLRQ DPELJXLW\� 7KLV

PHWKRG FRQVLGHUV WKH FRQWHQW DURXQG WKH WUDQVODWLRQ HTXLYDOHQWV

WR GHFLGH WKH EHVW WDUJHW ZRUG� 7KH UHVRXUFHV WKDW ZH XVH DUH D

ELOLQJXDO GLFWLRQDU\ DQG VHYHUDO WDUJHW ODQJXDJH FRUSRUD� $

ELOLQJXDO GLFWLRQDU\ SURYLGHV WKH WUDQVODWLRQ HTXLYDOHQWV RI HDFK

TXHU\ WHUP� DQG WKH ZRUG FR�RFFXUUHQFH LQIRUPDWLRQ WUDLQHG

IURP WDUJHW ODQJXDJH WH[W FROOHFWLRQ LV XVHG WR GLVDPELJXDWH WKH

WUDQVODWLRQ� 7KH WUDQVODWLRQ RI D TXHU\ WHUP FDQ EH

GLVDPELJXDWHG XVLQJ WKH FR�RFFXUUHQFH RI WKH WUDQVODWLRQ

HTXLYDOHQWV RI WKLV WHUP DQG RWKHU WHUPV�

7KH UHVW RI WKLV SDSHU LV RUJDQL]HG DV IROORZV� 6HFWLRQ

� GLVFXVVHV WKH SUHSURFHVVLQJ RI -DSDQHVH TXHULHV� 6HFWLRQ �

GHDOV ZLWK WKH VHOHFWLRQ RI WUDQVODWLRQ HTXLYDOHQWV� 6HFWLRQ �

WRXFKHV RQ WKH HYDOXDWLRQ DQG GLVFXVVLRQ� )LQDOO\ 6HFWLRQ �

FRQFOXGHV WKH UHPDUNV�

�� 3UHSURFHVVLQJ -DSDQHVH 4XHULHV
7R UHWULHYH (QJOLVK GRFXPHQWV� WKH -DSDQHVH TXHULHV DUH

WUDQVODWHG LQWR (QJOLVK RQHV� %HFDXVH -DSDQHVH TXHULHV DUH

FRPSRVHG RI FKDUDFWHUV ZLWKRXW ZRUG ERXQGDULHV� -DSDQHVH

TXHULHV KDYH WR EH VHJPHQWHG DQG PRUSKRORJLFDOO\ DQDO\]HG�

-80$1 �.XURKDVKL DQG 1DJDR� ������ ZKLFK LV GHYHORSHG LQ

.\RWR 8QLYHUVLW\� LV DGRSWHG DV WKH PRUSKRORJ\ DQDO\]HU� :H

HPSOR\ -80$1 WR GHFLGH ZRUG ERXQGDULHV DQG WUDQVIRUP HDFK

ZRUG LQWR LWV URRW IRUP�

:H DOVR DGRSW WKH -DSDQHVH�(QJOLVK GLFWLRQDU\ (',&7

�%UHHQ� ����� DV WKH ELOLQJXDO GLFWLRQDU\� (DFK HQWU\ LQ

(',&7 KDV WZR FROXPQV ZULWWHQ LQ .DQML DQG .DQD� :KHQ



7DEOH �� 7KH 0XWXDO ,QIRUPDWLRQ 9DOXHV IRU (DFK :RUG 3DLUV LQ ¦ §

HQYLURQPHQW FLUFXPVWDQFH SROOXWLRQ FRQWDPLQDWLRQ SUREOHP TXHVWLRQ

HQYLURQPHQW �������� �������� �������� ���������

FLUFXPVWDQFH ��������

SROOXWLRQ �������� ��������

FRQWDPLQDWLRQ �������� ��������

SUREOHP �������� �������� �������� ��������

TXHVWLRQ ���������

ZH ORRN XS D ZRUG ZULWWHQ LQ .DQML� ZH VLPSO\ VHDUFK DW WKH

.DQML FROXPQ WR VHH LI LW H[LVWV� :KLOH ORRNLQJ XS D ZRUG DOO

LQ .DQD� ZH VHDUFK DW WKH .DQD SDUW� DQG UHWXUQ DOO WKH SRVVLEOH

WUDQVODWLRQ HTXLYDOHQWV� 7KHVH WUDQVODWLRQ HTXLYDOHQWV DUH OHIW

IRU VHOHFWLRQ LQ WKH QH[W VWHS�

%HFDXVH ZH KDYH QR VWRS OLVW LQIRUPDWLRQ RI -DSDQHVH�

ZH DGRSW D KHXULVWLF UXOH WR DYRLG WKH QRLVHV� 0DQ\ RI WKH

VWRS ZRUGV� VXFK DV DX[LOLDU\ YHUEV DQG SUHSRVLWLRQV� DUH DOO

ZULWWHQ LQ +LUDJDQDV� 7KHUHIRUH ZH GR QRW WUDQVODWH WKH ZRUGV

DOO LQ +LUDJDQDV� 7KDW ZLOO ILOWHU RXW PDQ\ RI WKH VWRS ZRUGV�

)RU H[DPSOH� WKH VHQWHQFH ¦

§ LV WUDQVIRUPHG

DV EHORZ�
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����

����

�H[SHFWDWLRQ�DQWLFLSDWLRQ�KRSH�
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ZKHUH �� GHQRWHV QR WUDQVODWLRQ HTXLYDOHQWV� +HUH ¦

§ IDLOHG WR ILQG LWV WUDQVODWLRQ HTXLYDOHQWV� EHFDXVH

¦ § DQG ¦ § DUH QRW VHSDUDWHG� 7KLV LV WKH

ERUURZHG�ZRUG VHJPHQWDWLRQ SUREOHP�

�� 6HOHFWLQJ 7UDQVODWLRQ (TXLYDOHQWV
$IWHU JHWWLQJ DOO WKH WUDQVODWLRQ HTXLYDOHQWV RI HDFK TXHU\ WHUP�

ZH KDYH WR VHOHFW WKH PRVW DSSURSULDWH RQHV� 7KH WUDQVODWLRQ

RI D TXHU\ WHUP LV GLVDPELJXDWHG XVLQJ WKH FR�RFFXUUHQFH RI WKH

WUDQVODWLRQ HTXLYDOHQWV RI WKLV WHUP DQG RWKHU WHUPV�

0XWXDO LQIRUPDWLRQ �&KXUFK� HW DO�� ����� LV XVHG WR

PHDVXUH WKH GHJUHH RI FRUUHODWLRQ EHWZHHQ WZR ZRUGV� 7KH

PXWXDO LQIRUPDWLRQ 0,�[�\� LV GHILQHG DV IROORZ�

ZKHUH [ DQG \ DUH ZRUGV� S�[� DQG S�\� DUH SUREDELOLWLHV RI

ZRUGV [ DQG \� S�[�\� LV WKHLU FR�RFFXUUHQFH SUREDELOLW\�

2XU &2�0RGHO HPSOR\V WKH PXWXDO LQIRUPDWLRQ WR VHOHFW

DSSURSULDWH WUDQVODWLRQ HTXLYDOHQWV� 7KH FR�RFFXUUHQFH

LQIRUPDWLRQ LV WUDLQHG IURP D PRQROLQJXDO FRUSXV� 7KH QXPEHU

RI ZRUG SDLUV FR�RFFXUULQJ ZLWKLQ D ZLQGRZ RI VL]H � LV

FRXQWHG WR FRPSXWH WKH SUREDELOLW\ S�[�\�� 7KH DGYDQWDJH RI

VXFK &2�0RGHO LV WKDW QHLWKHU ELOLQJXDO FRUSXV QRU DOLJQHG

FRUSXV LV QHHGHG�

$IWHU WUDQVODWLRQ HTXLYDOHQWV RI HDFK TXHU\ WHUP DUH

UHWULHYHG IURP ELOLQJXDO GLFWLRQDU\� 0, YDOXHV DUH XVHG WR VHOHFW

WKH EHVW RQH� 7R GHWHUPLQLQJ DQ DSSURSULDWH WUDQVODWLRQ

HTXLYDOHQW RI D TXHU\ WHUP� ZH FRPSDUH WKH 0, YDOXHV RI HDFK

WUDQVODWLRQ HTXLYDOHQW RI WKLV TXHU\ WHUP DQG DOO WKH RWKHU

WUDQVODWLRQ HTXLYDOHQWV RI RWKHU TXHU\ WHUPV ZLWKLQ D VHQWHQFH�

7KH WUDQVODWLRQ HTXLYDOHQW ZLWK WKH KLJKHVW 0, YDOXH LV

UHJDUGHG DV WKH EHVW WUDQVODWLRQ HTXLYDOHQW RI WKLV TXHU\ WHUP�

$OO WKH VHOHFWHG WUDQVODWLRQV FRPSULVH WKH ILQDO (QJOLVK TXHU\�

)RU H[DPSOH� WKH SKUDVH ¦ § FRQVLVWV RI

WKUHH WHUPV� HDFK KDYLQJ WZR WUDQVODWLRQ HTXLYDOHQWV� DV

LOOXVWUDWHG EHORZ�

�HQYLURQPHQW�FLUFXPVWDQFH�

�SROOXWLRQ�FRQWDPLQDWLRQ�

�SUREOHP�TXHVWLRQ�

7KH 0, YDOXH EHWZHHQ HDFK SDLU RI HTXLYDOHQWV LV VKRZ LQ

7DEOH �� )RU WKH WHUP � WKH KLJKHVW 0, VFRUH ZLWK RWKHU

WHUPV LV ��������� L�H�� WKH SDLU �HQYLURQPHQW� SROOXWLRQ!�

7KHUHIRUH� ¨HQYLURQPHQW© LV VHOHFWHG DV ©V WUDQVODWLRQ�

6LPLODUO\� ¨SROOXWLRQ© DQG ¨SUREOHP© DUH VHOHFW DV ©V DQG

©V WUDQVODWLRQV� UHVSHFWLYHO\� 7KH ILQDO WUDQVODWHG SKUDVH LV

¨HQYLURQPHQW SROOXWLRQ SUREOHP©�

6HYHUDO TXHU\ WUDQVODWLRQ VWUDWHJLHV� LQFOXGLQJ VHOHFW�DOO�

VHOHFW�ILUVW� DQG FR�RFFXUUHQFH PRGHOV E\ GLIIHUHQW FRUSRUD� DUH

FRQVLGHUHG� 7KH\ DUH GHSLFWHG LQ WKH ILUVW URZ RI 7DEOHV � DQG

�� 6HOHFW�)LUVW VLPSO\ VHOHFWV WKH ILUVW HTXLYDOHQW OLVWHG LQ WKH

ELOLQJXDO GLFWLRQDU\� 6HOHFW�$OO VHOHFWV DOO WKH HTXLYDOHQWV�

&2�/2%� &2�1$&6,6� DQG &2�75(&� XVH WKH FR�RFFXUUHQFH

LQIRUPDWLRQ� DQG WKH PXWXDO LQIRUPDWLRQ WDEOHV DUH WUDLQHG IURP

/2%� 1$&6,6� 75(&� FRUSRUD� UHVSHFWLYHO\� :H WU\ WR

PHDVXUH WKH HIIHFWV RI GLIIHUHQW FRUSRUD�

�� (YDOXDWLRQ DQG 'LVFXVVLRQ

7KH RULJLQDO -DSDQHVH TXHULHV KDYH IRXU ILHOGV� 7LWOH�

'HVFULSWLRQ� 1DUUDWLYH� DQG &RQFHSW� $V VKRZQ LQ 7DEOH ��

ZH FRQVWUXFWHG ILYH VHWV RI TXHULHV ZLWK YDULRXV FRPELQDWLRQV

RI ILHOGV�
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7DEOH �� 5XQ 'HVFULSWLRQ LQ 7HUPV RI 4XHU\ 7UDQVODWLRQ 6WUDWHJLHV DQG 4XHU\ *HQHUDWLRQ 6WUDWHJLHV

6HOHFW )LUVW 6HOHFW $OO &2�/2% &2�1$&6,6 &2�75(&�

G WVWDU� WVWDU� WVWDU� WVWDU�� WVWDU��

GF WVWDU� WVWDU� WVWDU� WVWDU�� WVWDU��

WF WVWDU� WVWDU� WVWDU� WVWDU�� WVWDU��

WGF WVWDU�� WVWDU�� WVWDU�� WVWDU�� WVWDU��

WGQF WVWDU�� WVWDU�� WVWDU��

7DEOH �� $YHUDJH SUHFLVLRQV �QRQ�LQWHUSRODWHG� IRU DOO UHOHYDQW GRFXPHQWV RI (2� WDVN

6HOHFW )LUVW 6HOHFW $OO &2�/2% &2�1$&6,6 &2�75(&�

G ������ ������� ������ ������� ������ ������� ������ ������� ������ �������

GF ������ � �� �� ������ ������� ������ ������� ������ � �� ��� ������ � �� ���

WF ������ � �� �� ������ ������� ������ � �� �� ������ � �� �� ������ � �� ��

WGF ������ � �� �� ������ ������� ������ ���� �� ������ � �� �� ������ ���� ��

WGQF ������ ������� ������ ������� ������ �������

7KHUH DUH �� UXQV LQ RXU H[SHULPHQWV� 7KH SUHFHGHQFH RI

WKHVH �� UXQV UHTXHVWHG E\ 17&,5 SURMHFW RUJDQL]HUV DUH

VKRZQ DV IROORZV� 7KH VHTXHQFH LV GHWHUPLQHG E\ RXU

H[SHFWDWLRQ� /RQJ TXHU\ LV SUHIHUUHG WR VKRUW TXHU\� DQG

VHOHFW�ILUVW PRGHO LV SUHIHUUHG WR FR�RFFXUUHQFH PRGHO� DQG

VHOHFW�DOO PRGHO�

�� WVWDU��� �� WVWDU�� �� WVWDU�� �� WVWDU���

�� WVWDU��� �� WVWDU��� �� WVWDU��� �� WVWDU���

�� WVWDU�� ��� WVWDU��� ��� WVWDU��� ��� WVWDU��

��� WVWDU��� ��� WVWDU��� ��� WVWDU��� ��� WVWDU��

��� WVWDU�� ��� WVWDU��� ��� WVWDU�� ��� WVWDU�

��� WVWDU��� ��� WVWDU��� ��� WVWDU�

7DEOH � VKRZV WKH DYHUDJH SUHFLVLRQ �QRQ�LQWHUSRODWHG�

IRU DOO UHOHYDQW GRFXPHQWV RI (2� WDVN� 7KH SDUHQWKHVHV

IROORZHG E\ WKH DYHUDJH SUHFLVLRQ LQGLFDWH WKH UDQNV RI WKH UXQV

LQ RXU H[SHULPHQWV� 7KH ILUVW QXPEHU GHQRWHV WKH UDQNV RI

HYDOXDWLRQ DQG WKH VHFRQG QXPEHU GHQRWHV WKH UDQNV RI RXU

H[SHFWDWLRQ� 7R HYDOXDWH WKH DERYH WDVNV� ZH HPSOR\ 60$57

LQIRUPDWLRQ UHWULHYDO V\VWHP �6DOWRQ DQG %XFNOH\� ������

$IWHU LQYHVWLJDWLQJ WKH SHUIRUPDQFH RI RXU H[SHULPHQWV�

ZH IRXQG WKDW 6HOHFW�)LUVW SHUIRUPV WKH EHVW� WKHQ &2�1$&6,6�

&2�75(&�� &2�/2%� DQG 6HOHFW�$OO LQ RUGHU� ,Q IDFW� WKH

SHUIRUPDQFHV RI 6HOHFW�)LUVW� &2�1$&6,6� DQG &2�75(&�

DUH VLPLODU� ,W LV FRQVLVWHQW WR RXU RULJLQDO H[SHFWDWLRQ WR VRPH

GHJUHH�

:H DUH D OLWWOH VXUSULVHG WKDW &2�0RGHO GRHV QRW SHUIRUP

EHWWHU WKDQ 6HOHFW�)LUVW PRGHO� :H GLG DQ LQYHVWLJDWLRQ LQ

PXFK GHWDLO� :H OHDUQHG WKDW &2�0RGHO QHHGV D ODUJH�VFDOH

DQG EDODQFHG FRUSXV IRU WUDLQLQJ� 1$&6,6 &RUSXV LV QRW ODUJH

HQRXJK� 0, VFRUHV RI PDQ\ SDLUV DUH QRW IRXQG ZKLOH

VHOHFWLQJ WUDQVODWLRQ HTXLYDOHQWV� /2% &RUSXV LV EDODQFHG�

EXW LW LV QRW ODUJH HQRXJK HLWKHU� 75(&� &RUSXV LV ODUJH�

&2�0RGHO ZRUNV ILQH ZLWK WKH TXHULHV WUDQVODWHG IURP 75(&��

WRSLFV ������� LQ &KLQHVH�(QJOLVK &/,5 H[SHULPHQWV �&KHQ� HW

DO�� ������ +RZHYHU� &2�75(&� GRHV QRW RXWSHUIRUP

6HOHFW�)LUVW WKLV WLPH� :H IRXQG WKDW PRVW RI WKH 1$&6,6

TXHULHV DUH LQ WKH GRPDLQ RI HOHFWURQLFV� 0DQ\ RI WKH TXHU\

WHUPV DUH GRPDLQ�VSHFLILF� 75(&� &RUSXV LV QRW EDODQFHG

HQRXJK WR FRYHU WKH WHUPLQRORJ\� 7KDW LV ZK\ &2�75(&�

GRHV QRW SHUIRUP EHWWHU WKDQ 6HOHFW�)LUVW� :H EHOLHYH WKDW LI

WKH 1$&6,6 &RUSXV LV ODUJH HQRXJK� &2�1$&6,6 ZLOO

RXWSHUIRUP 6HOHFW�)LUVW�

$QRWKHU LQYHVWLJDWLRQ LV GRQH IURP WKH TXHU\ JHQHUDWLRQ

VLGH� ,Q WKH UHVSHFW RI TXHU\ JHQHUDWLRQ� UXQV RI ZKLFK TXHULHV

FRQVLVW RI WKH WRSLF ILHOG DQG WKH FRQFHSW ILHOG SHUIRUP WKH EHVW�

7KH UDQNLQJ RUGHU LV 7& ! 7'& ! '& ! 7'1& ! '� ZKHUH 7�

'� &� DQG 1 DUH WKH DEEUHYLDWLRQV RI WKH 7RSLF� 'HVFULSWLRQ�

&RQFHSW� DQG 1DUUDWLYH ILHOGV� UHVSHFWLYHO\� DQG WKH

FRQFDWHQDWLRQ RI WKH DEEUHYLDWLRQV GHQRWHV WKH FRPELQDWLRQ RI

ILHOGV� *HQHUDOO\ VSHDNLQJ� WKH SHUIRUPDQFH RI TXHULHV

LQFOXGLQJ FRQFHSW ILHOG LV EHWWHU� ,W LV QRW VXUSULVLQJ VLQFH WKH

FRQFHSW ILHOG LQFOXGHV (QJOLVK NH\ZRUGV� /RQJ TXHULHV DUH

XVXDOO\ EHWWHU WKDQ VKRUW TXHULHV� +RZHYHU� QDUUDWLYH ILHOG

PD\ LQWURGXFH QRLVH� VR WKDW SHUIRUPDQFH LV GURSSHG ZKHQ WKLV

ILHOG LV LQFOXGHG�

7DEOH � VKRZV WKH HYDOXDWLRQ UHVXOWV LQ WDVN (2��

3DUWLDOO\ UHOHYDQW GRFXPHQWV DUH DOVR FRQVLGHUHG WR EH FRUUHFW�

7KH UDQNV RI �� UXQV �RI �� UXQV� DUH QRW FKDQJHG LQ (2��

7KH UXQV RI UDQNV ��� DUH UHRUGHUHG� &2�75(&�� 6HOHFW�ILUVW�

DQG &2�1$&6,6 RQ WRSLF�DQG�FRQFHSW FRPELQDWLRQ UDQN �� ��

DQG �� UHVSHFWLYHO\�

�� &RQFOXGLQJ 5HPDUNV
7KLV SDSHU DGRSWV 60$57 LQIRUPDWLRQ UHWULHYDO V\VWHP WR

HYDOXDWH WKH VWUDWHJLHV RI TXHU\ JHQHUDWLRQ DQG TXHU\

WUDQVODWLRQ LQ -DSDQHVH�(QJOLVK &/,5� 7KH H[SHULPHQWV VKRZ

WKDW WRSLF DQG FRQFHSW FRPELQDWLRQ LV D EHWWHU FKRLFH IRU TXHU\

JHQHUDWLRQ� 6HOHFW�ILUVW DQG FR�RFFXUUHQFH RQ DSSURSULDWH

FRUSXV GHPRQVWUDWH EHWWHU SHUIRUPDQFH RQ TXHU\ WUDQVODWLRQ�



7DEOH �� $YHUDJH SUHFLVLRQV �QRQ�LQWHUSRODWHG� IRU DOO UHOHYDQW GRFXPHQWV RI (2� WDVN�

6HOHFW )LUVW 6HOHFW $OO &2�/2% &2�1$&6,6 &2�75(&�

G ������ ������� ������ ������� ������ ������� ������ ������� ������ �������

GF ������ � �� �� ������ ������� ������ ������� ������ � �� ��� ������ � �� ���

WF ������ � �� �� ������ ������� ������ � �� �� ������ � �� �� ������ � �� ��

WGF ������ � �� �� ������ ������� ������ ���� �� ������ � �� �� ������ ���� ��

WGQF ������ ������� ������ ������� ������ �������

5HIHUHQFHV

%DOOHVWHURV� /� DQG &URIW� :�%� ������ ¦'LFWLRQDU\�EDVHG

0HWKRGV IRU &URVV�/LQJXDO ,QIRUPDWLRQ 5HWULHYDO�§

3URFHHGLQJV RI WKH �
WK ,QWHUQDWLRQDO '(;$ &RQIHUHQFH RQ

'DWDEDVH DQG ([SHUW 6\VWHPV $SSOLFDWLRQV� ��������

%DOOHVWHURV� /� DQG &URIW� :�%� ������ ¦5HVROYLQJ $PELJXLW\

IRU &URVV�/DQJXDJH 5HWULHYDO�§ 3URFHHGLQJV RI ��VW $&0

6,*,5� ������

%LDQ� *�:� DQG &KHQ� +�+� ������ �$Q 07�6HUYHU IRU

,QIRUPDWLRQ 5HWULHYDO RQ :::�� :RUNLQJ 1RWHV RI WKH

$$$, 6SULQJ 6\PSRVLXP RQ 1DWXUDO /DQJXDJH 3URFHVVLQJ

IRU WKH :RUOG :LGH :HE� ����� ������

%LDQ� *�:� DQG &KHQ� +�+� �����D� �$ 1HZ +\EULG

$SSURDFK IRU &KLQHVH�(QJOLVK 4XHU\ 7UDQVODWLRQ��

3URFHHGLQJV RI WKH )LUVW $VLD 'LJLWDO /LEUDU\ :RUNVKRS�

$XJXVW ��� ����� ��������

%LDQ� *�:� DQG &KHQ� +�+� �����E� ¦,QWHJUDWLQJ 4XHU\

7UDQVODWLRQ DQG 'RFXPHQW 7UDQVODWLRQ LQ D &URVV�/DQJXDJH

,QIRUPDWLRQ 5HWULHYDO 6\VWHP�§ 0DFKLQH 7UDQVODWLRQ DQG

,QIRUPDWLRQ 6RXS��/HFWXUH 1RWHV LQ &RPSXWHU 6FLHQFH� 1R�

����� 6SULQJ�9HUODJ� ��������

%LDQ� *�:� DQG &KHQ� +�+� �IRUWKFRPLQJ� �&URVV /DQJXDJH

,QIRUPDWLRQ $FFHVV WR 0XOWLOLQJXDO &ROOHFWLRQV RQ WKH

,QWHUQHW�� -RXUQDO RI $PHULFDQ 6RFLHW\ IRU ,QIRUPDWLRQ

6FLHQFH��6SHFLDO ,VVXH RQ 'LJLWDO /LEUDULHV�

%UHHQ� -� ������ (',&7� 6FKRRO RI &RPSXWHU 6FLHQFH 	

6RIWZDUH (QJLQHHULQJ� 0RQDVK 8QLYHUVLW\� $XVWUDOLD� �����

85/� KWWS���IWS�PRQDVK�HGX�DX�SXE�QLKRQJR�HGLFW�J]

&KHQ� +�+�� HW DO� ������ �3URSHU 1DPH 7UDQVODWLRQ LQ

&URVV�/DQJXDJH ,QIRUPDWLRQ 5HWULHYDO�� 3URFHHGLQJV RI ��
WK

,QWHUQDWLRQDO &RQIHUHQFH RQ &RPSXWDWLRQDO /LQJXLVWLFV DQG

��
WK $QQXDO 0HHWLQJ RI WKH $VVRFLDWLRQ IRU &RPSXWDWLRQDO

/LQJXLVWLFV������� ��������

&KHQ� +�+�� HW DO� ������ �5HVRYOLQJ 7UDQVODWLRQ $PELJXLW\

DQG 7DUJHW 3RO\VHP\ LQ &URVV�/DQJXDJH ,QIRUPDWLRQ

5HWULHYDO�� 3URFHHGLQJV RI ��WK $QQXDO 0HHWLQJ RI WKH

$VVRFLDWLRQ IRU &RPSXWDWLRQDO /LQJXLVWLFV������� ��������

'DYLV� 0�:� ������ ¦1HZ ([SHULPHQWV LQ &URVV�/DQJXDJH

7H[W 5HWULHYDO DW 1068©V &RPSXWLQJ 5HVHDUFK /DE�§

3URFHHGLQJV RI 75(& �������a������

'DYLV� 0�:� DQG 'XQQLQJ� 7� ������ ¦$ 75(& (YDOXDWLRQ RI

4XHU\ 7UDQVODWLRQ 0HWKRGV IRU 0XOWL�OLQJXDO 7H[W

5HWULHYDO�§ 3URFHHGLQJV RI 75(&���������

+D\DVKL� <�� .LNXL� *� DQG 6XVDNL� 6� ������ ¦7,7$1� $

&URVV�OLQJXLVWLF 6HDUFK (QJLQH IRU WKH :::�§ :RUNLQJ

1RWHV RI $$$,��� 6SULQJ 6\PSRVLXPV RQ &URVV�/DQJXDJH

7H[W DQG 6SHHFK 5HWULHYDO��������

+XOO� '�$� DQG *UHIHQVWHWWH� *� ������ ¦4XHU\LQJ $FURVV

/DQJXDJHV� $ 'LFWLRQDU\�EDVHG $SSURDFK WR 0XOWLOLQJXDO

,QIRUPDWLRQ 5HWULHYDO�§ 3URFHHGLQJV RI WKH ��WK $&0 6,*,5��

������

.RZN� .�/� ������ ¦(YDOXDWLRQ RI DQ (QJOLVK�&KLQHVH

&URVV�/LQJXDO 5HWULHYDO ([SHULPHQW�§ :RUNLQJ 1RWHV RI

$$$,��� 6SULQJ 6\PSRVLXPV RQ &URVV�/DQJXDJH 7H[W DQG

6SHHFK 5HWULHYDO����������

.XURKDVKL� 6� DQG 1DJDR� 0� ������ -80$1 9HUVLRQ �����

1DJDR /DERUDWRU\� .\RWR 8QLYHUVLW\� �����

85/� KWWS���SLQH�NXHH�N\RWR�X�DF�MS�QO�UHVRXUFH�MXPDQ�H�KWPO

2DUG� '�:� ������ ¦$OWHUQDWLYH $SSURDFKHV IRU

&URVV�/DQJXDJH 7H[W 5HWULHYDO�§ :RUNLQJ 1RWHV RI $$$,���

6SULQJ 6\PSRVLXPV RQ &URVV�/DQJXDJH 7H[W DQG 6SHHFK

5HWULHYDO����������

2DUG� '�:� DQG 'RUU� %�-� ������ $ 6XUYH\ RI 0XOWLOLQJXDO 7H[W

5HWULHYDO� 7HFKQLFDO 5HSRUW 80,$&6�75������� 8QLYHUVLW\

RI 0DU\ODQG� ,QVWLWXWH IRU $GYDQFHG &RPSXWHU 6WXGLHV�

KWWS���ZZZ�HH�XPG�HGX�PHGODE�ILOWHU�SDSHUV�POLU�SV�

6DOWRQ� *� DQG %XFNOH\� &� ������ ¦7HUP :HLJKWLQJ

$SSURDFKHV LQ $XWRPDWLF 7H[W 5HWULHYDO�§ ,QIRUPDWLRQ

3URFHVVLQJ DQG 0DQDJHPHQW��9RO� �� 1R� ��� ��������

6KHULGDQ� 3� DQG %DOOHULQL� -�3� ������ ¦([SHULPHQWV LQ

0XOWLOLQJXDO ,QIRUPDWLRQ 5HWULHYDO 8VLQJ WKH 63,'(5

6\VWHP�§ 3URFHHGLQJV RI WKH ��WK $&0 6,*,5��������


