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�&RPSDULVRQ RI 0HDVXUHPHQW ZLWK LWV 6LPXODWLRQ�

5\XWDUR 0252720, 7HWVXR .21'2 ,VDR 085$7$

6KLJHR <26+,'$ $NLWR 7$.$+$6+, 7DND\RVKL <$0$0272

'HSDUWPHQW RI 1XFOHDU (QJLQHHULQJ� 2VDND 8QLYHUVLW\ 5DGLR ,VRWRSH 5HVHDUFK &HQWHU� 2VDND 8QLYHUVLW\

<DPDGDRND ����6XLWD� 2VDND� �������� -DSDQ

H�PDLO� UPRUR#QHZMDSDQ�QXFO�HQJ�RVDND�X�DF�MS

$EVWUDFW

0HDVXUHPHQW RI VHFRQGDU\ JDPPD�UD\ VN\VKLQH ZDV SHUIRUPHG DW WKH ,QWHQVH ��0H9 1HXWURQ

6RXUFH )DFLOLW\ �2.7$9,$1� RI 2VDND 8QLYHUVLW\ ZLWK 1D, DQG +S�*H GHWHFWRUV� )URP WKH UHVXOW RI

PHDVXUHPHQWV� VRPH PHFKDQLVP RI VHFRQGDU\ JDPPD�UD\ VN\VKLQH IURP ��0H9 QHXWURQ VRXUFH IDFLOLW\ ZDV

IRXQG RXW� 7KH DQDO\VLV RI WKH PHDVXUHG UHVXOW ZHUH FDUULHG RXW ZLWK 0&13��% IRU IRXU QXFOHDU GDWD ILOHV RI

-(1'/����� -(1'/�)�)�� )(1'/��� DQG (1')�%�Ⅵ� ,W ZDV FRQILUPHG WKDW DOO WKH QXFOHDU GDWD DUH IDLUO\

UHOLDEOH IRU FDOFXODWLRQV RI VHFRQGDU\ JDPPD�UD\ VN\VKLQH��

�� ,QWURGXFWLRQ

(YDOXDWLRQ RI VN\VKLQH HIIHFW RI UDGLDWLRQ LV LPSRUWDQW IRU HVWLPDWLQJ GRVH HTXLYDOHQW QHDU QXFOHDU

IDFLOLWLHV� (VSHFLDOO\ IRU D QHXWURQ VRXUFH IDFLOLW\� WKRXJK LW ZDV WKRXJKW WKDW FRQWULEXWLRQ RI QHXWURQ ZDV

GRPLQDQW RQ VN\VKLQH GRVH� UHFHQWO\ +�:�.XJHO HW DO�
>�@
DW 7)75 IRXQG WKDW GRVH HTXLYDOHQW GXH WR VHFRQGDU\

JDPPD�UD\ VN\VKLQH ZDV DV ODUJH DV WKDW RI QHXWURQ DW GLVWDQFHV EHORZ ���P IURP WKH IDFLOLW\� :H WKLQN IURP WKLV

UHVXOW WKDW GLUHFW JDPPD�UD\V IURP WKH IDFLOLW\ SOD\ DQ LPSRUWDQW UROH DV WKH VN\VKLQH HIIHFW� 7KLV VXJJHVWV WKDW LW

LV YHU\ LPSRUWDQW WR WDNH LQWR DFFRXQW WKH IDFLOLW\ EXLOGLQJ FRQILJXUDWLRQ LQ GRVH�HTXLYDOHQW HYDOXDWLRQ DURXQG WKH

IDFLOLW\� ,W PHDQV WKHUHIRUH WKDW H[SHULPHQWDO DSSURDFKHV DUH TXLWH LPSRUWDQW DV ZHOO DV WKHLU DQDO\VLV�

*HQHUDOO\� WKH ZRUG µ6N\VKLQH HIIHFW¶ LV D SKHQRPHQRQ WKDW OHDNDJH UDGLDWLRQ IURP WKH IDFLOLW\ VKLQHV

RQ WKH JURXQG GXH WR VFDWWHULQJ RU QXFOHDU UHDFWLRQ ZLWK R[\JHQ DQG QLWURJHQ DWRPV LQ WKH XSSHU DLU� +RZHYHU LQ

WKLV VWXG\� WKH VN\VKLQH HIIHFW LQFOXGHV DOO WKH FRQWULEXWLRQV IURP WKH IDFLOLW\ �GLUHFW FRQWULEXWLRQ�� IURP WKH

JURXQG �JURXQGVKLQH FRQWULEXWLRQ� DV ZHOO DV IURP WKH XSSHU DLU �UHDO VN\VKLQH� �EHFDXVH LQ D QXFOHDU IDFLOLW\

GHVLJQ ZH KDYH WR HYDOXDWH WKH GRVH�HTXLYDOHQW FRQWDLQLQJ DOO SRVVLEOH FRQWULEXWLRQV� (DFK FRQWULEXWLRQ RI WKH

VN\VKLQH HIIHFW LV VFKHPDWLFDOO\ GHVFULEHG LQ )LJ���

,Q WKH ,QWHQVH ��0H9 1HXWURQ 6RXUFH )DFLOLW\ 2.7$9,$1 RI 2VDND 8QLYHUVLW\� LQYHVWLJDWLRQ RI WKH

PHFKDQLVP IRU VHFRQGDU\ JDPPD�UD\ VN\VKLQH KDV EHHQ SURFHHGHG WR SURSRVH VHPL�HPSLULFDO H[SUHVVLRQ RI GRVH

HTXLYDOHQW IRU HDFK FRQWULEXWLRQ DERYH DV D IXQFWLRQ RI GLVWDQFH IURP WKH IDFLOLW\� :LWK +S�*H GHWHFWRU� KLJK

HQHUJ\�UHVROXWLRQ JDPPD�UD\ VSHFWUD ZHUH PHDVXUHG DQG XVHG WR LQYHVWLJDWH WKH VN\VKLQH PHFKDQLVP WKURXJK

LGHQWLILFDWLRQ RI QXFOHDU UHDFWLRQ� 2Q WKH RWKHU KDQG� ZLWK 1D, GHWHFWRU JDPPD�UD\ VSHFWUD ZHUH PHDVXUHG IRU

HYDOXDWLRQ RI GRVH HTXLYDOHQWV DV D IXQFWLRQ RI WKH GLVWDQFH IURP WKH IDFLOLW\� ,Q WKLV SDSHU� WKH DEVWUDFW RI WKH

PHFKDQLVP ZH IRXQG RXW
>�～�@

ZDV EULHIO\ GHVFULEHG� 3UHOLPLQDU\ FDOFXODWHG UHVXOWV RI GRVH HTXLYDOHQWV ZLWK

0&13��% SHUIRUPHG XVLQJ VHYHUDO QXFOHDU GDWD ILOHV ZHUH SUHVHQWHG�

�� ([SHULPHQW

6HFRQGDU\ γ�UD\V KDYH EHHQ PHDVXUHG DURXQG WKH 2.7$9,$1 IDFLOLW\ ZLWK DQ ODUJH +S�*H ����FF�

GHWHFWRU DQG DQ 1D,�7O� VFLQWLOODWLRQ GHWHFWRU �� LQFK φ E\ � LQFK ORQJ��
>�@
7KH LQWHQVLW\ RI WKH QHXWURQ VRXUFH LV



DERXW ��
�
QHXWURQV�VHF� 0HDVXUHPHQWV ZHUH GRQH DW ��P� ��P� ���P� DQG ���P IURP WKH IDFLOLW\ IRU 1D,� ZKLOH

��P� ��P� ��P� DQG ���P IRU +S�*H GHWHFWRU� ,Q WKLV VWXG\� WR PHDVXUH HDFK FRQWULEXWLRQ LQ )LJ��� ZH XVHG

EDUH�GHWHFWRU �WRWDO FRQWULEXWLRQ� DQG VKLHOGHG GHWHFWRU �UHDO VN\VKLQH FRQWULEXWLRQ DQG JURXQGVKLQH FRQWULEXWLRQ��

(YHU\ PHDVXUHPHQW ZDV SHUIRUPHG DW D SRLQW ZKLFK FDQ GLUHFWO\ YLHZ WKH IDFLOLW\� 7R PHDVXUH µUHDO VN\VKLQH

FRQWULEXWLRQ¶ DQG µJURXQGVKLQH FRQWULEXWLRQ� WKH GHWHFWRUV ZHUH VKLHOGHG ZLWK VRPH OHDG EORFN DQG �PP�WKLFN

FDGPLXP VKHHW DV GHVFULEHG LQ )LJV�� DQG �� 7KH OHDG EORFN ZDV HPSOR\HG WR HOLPLQDWH JDPPD�UD\V ZKLFK FRPH

IURP GLUHFWLRQV ZH GRQ¶W QHHG� 7KH FDGPLXP VKHHW ZDV XVHG WR VXSSUHVV QHXWURQ FDSWXUH UHDFWLRQ LQ WKH OHDG

VKLHOG�

7R HYDOXDWH WKH GRVH HTXLYDOHQW RULJLQDWLQJ IURP WKH VN\VKLQH JDPPD�UD\� ZH SHUIRUPHG XQIROGLQJ RI

WKH VSHFWUD PHDVXUHG ZLWK WKH 1D, GHWHFWRU� 7KH UHVSRQVH IXQFWLRQ RI WKH GHWHFWRU ZDV FDOFXODWHG ZLWK WKH 0RQWH

&DUOR PHWKRG� 8QIROGLQJ FRGH )(5'2 ZDV XVHG WR HVWLPDWH WKH JDPPD�UD\ VSHFWUD DW WKH GHWHFWRU� 7KH GRVH

HTXLYDOHQW ZDV REWDLQHG ZLWK WKH PHDVXUHG JDPPD�UD\ VSHFWUD DQG WKH IOX[�WR�GRVH FRQYHUVLRQ IDFWRU�

�� 5HVXOWV DQG GLVFXVVLRQ

)LJXUH � VKRZV WKH REWDLQHG VSHFWUD PHDVXUHG ZLWK WKH +S�*H GHWHFWRU� $OO WKH IRUHJURXQG�RQ�EHDP�

VSHFWUD �①�②DQG③LQ WKH ILJXUH� DUH GLVWLQFWO\ GLIIHUHQW IURP WKH EDFNJURXQG�RII�EHDP� VSHFWUXP �④LQ WKH

ILJXUH� LQ KLJK HQHUJ\ UHJLRQ DERYH � 0H9� 0DQ\ GLVFUHWH JDPPD�UD\ SHDNV ZHUH REVHUYHG LQ WKH µWRWDO

FRQWULEXWLRQ¶� $OVR LQ WKH µJURXQGVKLQH FRQWULEXWLRQ¶� GLVFUHWH SHDNV RI K\GURJHQ DQG VLOLFRQ FDSWXUH JDPPD�UD\V

ZHUH REVHUYHG� +RZHYHU LQ WKH µUHDO VN\VKLQH FRQWULEXWLRQ¶� WKHUH LV QR GLVFUHWH SHDNV LQ KLJK HQHUJ\ UHJLRQ�

7KHVH VSHFWUD HQDEOHG XV WR SURSRVH VRPH PHFKDQLVP RI VHFRQGDU\ JDPPD�UD\ VN\VKLQH DV VKRZQ LQ )LJ��� $V

IRU WKH µUHDO VN\VKLQH¶ VSHFWUXP� &RPSWRQ VFDWWHUHG JDPPD�UD\V SURGXFHG LQ WKH DLU DUH GRPLQDQW LQ WKH µ5HDO

VN\VKLQH FRQWULEXWLRQ¶� EHFDXVH WKH UHDFWLRQ FURVV VHFWLRQ RI
��
2�Q�γ� DQG

��
1 �Q�γ� IRU WKHUPDO QHXWURQV DUH

H[FHSWLRQDOO\ VPDOO DV VKRZQ LQ 7DEOH �� &RQVHTXHQWO\� VLJQLILFDQW SHDNV ZHUH QRW REVHUYHG� $OVR LQ WKH

µ*URXQGVKLQH FRQWULEXWLRQ¶� &RPSWRQ VFDWWHUHG JDPPD�UD\V JHQHUDWHG LQ VRLO DQG GLVFUHWH VHFRQGDU\

JDPPD�UD\V SURGXFHG E\ �Q�γ� UHDFWLRQV RI K\GURJHQ DQG VLOLFRQH H[LVWLQJ LQ VRLO DUH GRPLQDQW� $OPRVW DOO

GLVFUHWH SHDNV LQ WKH WRWDO FRQWULEXWLRQ DUH JHQHUDWHG LQ WKH VKLHOGLQJ ZDOO RI WKH IDFLOLW\� EHFDXVH IHZ SHDNV H[LVW

LQ WKH UHDO VN\VKLQH DQG JURXQGVKLQH VSHFWUD� 7KHLU QXFOHDU UHDFWLRQV ZHUH LGHQWLILHG E\ DVFHUWDLQLQJ WKH HPLWWHG

JDPPD�UD\ HQHUJLHV� 7KH UHVXOW LV VKRZQ LQ 7DEOH � DQG )LJ��� ,W LV FRQILUPHG WKDW DOO WKH QXFOLGHV FRUUHVSRQGLQJ

WR WKH QXFOHDU UHDFWLRQV DUH FRQWDLQHG LQ WKH VKLHOG ZDOO� DQG JDPPD�UD\ SURGXFHG ZLWK �Q�γ� UHDFWLRQV LQGXFHG

E\ VORZLQJ GRZQ QHXWURQV LQ WKH ZDOO DUH GRPLQDQW�

'RVH HTXLYDOHQWV DURXQG WKH IDFLOLW\ REWDLQHG E\ WKH 1D, GHWHFWRU DUH VKRZQ LQ )LJ�� WRJHWKHU ZLWK WKH

FDOFXODWLRQ� 7KH FDOFXODWLRQ ZDV SHUIRUPHG ZLWK 0&13��% DVVXPLQJ WKDW WKH VKDSH RI WKH 2.7$9,$1 IDFLOLW\

LV D FR�D[LDO F\OLQGHU DV VKRZQ LQ )LJ��� 7KH ULQJ GHWHFWRU ZDV HPSOR\HG WR HYDOXDWH WKH JDPPD�UD\ VSHFWUD

FRQVLGHULQJ WKH VWDWLVWLFDO DFFXUDF\� 7KH PHDVXUHG GRVH HTXLYDOHQWV ZHUH LQ JRRG DJUHHPHQW ZLWK WKH FDOFXODWHG

YDOXHV XVLQJ -(1'/����� -(1'/�)�)�� )(1'/��� DQG (1')�%�Ⅵ� 7KH FDOFXODWHG YDOXHV ZLWK (1')�%�Ⅵ DQG

)(1'/�� VKRZ D VOLJKWO\ VPDOOHU WKDQ RWKHU QXFOHDU GDWD� +RZHYHU� WKH QXFOHDU GDWD DUH IDLUO\ UHOLDEOH IRU

FDOFXODWLRQV RI VHFRQGDU\ JDPPD�UD\ VN\VKLQH� )LJ�� VKRZV WKH HQHUJ\ GLIIHUHQWLDO GRVH HTXLYDOHQW DW ��P IURP

WKH IDFLOLW\ FDOFXODWHG ZLWK 0&13��% XVLQJ WKH QXFOHDU GDWD RI -(1'/����� -(1'/�)�)�� )(1'/��� DQG

(1')�%�Ⅵ� 7KH VSHFWUXP FDOFXODWHG ZLWK (1')�%�Ⅵ KDV ODUJHU GLVFUHWH SHDNV WKDQ WKH UHVXOWV E\ RWKHU

QXFOHDU GDWD� EHFDXVH WKH VHFRQGDU\ JDPPD�UD\ VSHFWUXP LQ (1')�%�Ⅵ LQFOXGHV VRPH VLJQLILFDQW GLVFUHWH

SHDNV� 7KH VSHFWUXP IRU (1')�%�Ⅵ LQ )LJ�� VKRZV ORZHU WKDQ WKH RWKHUV LQ KLJK HQHUJ\ UHJLRQ� 7KLV WHQGHQF\

LV REVHUYHG LQ DOO WKH FDOFXODWHG FDVHV IRU GLVWDQFHV RI ��P WR ���P� :H WKLQN WKDW WKLV LV RQH RI WKH UHDVRQ ZK\

WKH FDOFXODWHG GRVH HTXLYDOHQW VSHFWUXP XVLQJ (1')�%�Ⅵ VKRZV VPDOOHU WKDQ RWKHUV�

7KH µQ�YDOXH¶ LQ D IXQFWLRQ ��U
Q
ZKLFK LV DSSUR[LPDWHO\ HYDOXDWHG DV DQ DWWHQXDWLRQ FXUYH RI

JDPPD�UD\ VN\VKLQH� ZKHUH U LV WKH GLVWDQFH IURP WKH IDFLOLW\� 7KLV HTXDWLRQ LV DYDLODEOH ZLWKLQ VHYHUDO

KXQGUHGV PHWHUV IURP WKH IDFLOLW\�
>�@
,Q WKH SUHVHQW VWXG\� XVLQJ WKH LQWHJUDO FRXQWV DERYH �0H9 LQ WKH +S�*H

VSHFWUD IRU VHYHUDO GLVWDQFHV IURP WKH IDFLOLW\� WKH µQ�YDOXHV¶ DUH HYDOXDWHG IRU µWRWDO¶� µUHDO VN\VKLQH¶� DQG



µJURXQGVKLQH¶ FRQWULEXWLRQV� $OVR 0&13��% FDOFXODWLRQV ZHUH FDUULHG RXW WR REWDLQ µQ�YDOXHV¶ IRU -(1'/�����

7KH UHVXOWV DUH VKRZQ LQ 7DEOH �� 7KH µQ�YDOXH¶ RI µ5HDO VN\VKLQH¶ FRQWULEXWLRQ LV VOLJKWO\ VPDOOHU WKDQ WKRVH RI

µ7RWDO FRQWULEXWLRQ¶ DQG µ*URXQGVKLQH FRQWULEXWLRQ¶� 7DEOH � VKRZV DQ H[FHOOHQW DJUHHPHQW EHWZHHQ WKH

H[SHULPHQWDO DQG FDOFXODWHG µQ�YDOXHV¶� &RQVHTXHQWO\� WKH GRVH HTXLYDOHQWV GHFD\ RQ WKH DWWHQXDWLRQ FXUYH ��U
Q

ZKHUH Q ���～���� 7KHVH GDWD DUH DSSUR[LPDWHO\ LQWHUSUHWHG DV GHFD\ SKHQRPHQRQ RI D SRLQW VRXUFH� Q �� ,W LV

WKRXJKW WKDW WKH UHDVRQ ZK\ WKH µQ�YDOXH¶ RI UHDO VN\VKLQH LV ORZHU WKDQ � LV WKDW WKH DWPRVSKHUH� L�H�� JDPPD�UD\

VRXUFH UHJLRQ LQ ZKLFK &RPSWRQ VFDWWHULQJ RFFXUV EHFRPHV D YROXPH VRXUFH�

�� &RQFOXVLRQ

0HDVXUHPHQWV RI VHFRQGDU\ JDPPD�UD\ VN\VKLQH ZLWK 1D, DQG +S�*H GHWHFWRUV KDG EHHQ FDUULHG RXW

DURXQG WKH 2.7$9,$1 IDFLOLW\ RI 2VDND 8QLYHUVLW\� )URP WKH UHVXOW RI PHDVXUHPHQWV ZLWK +S�*H GHWHFWRU� WKH

RQ�EHDP VSHFWUXP KDG D VWUXFWXUH GLVWLQFWO\ GLIIHUHQW IURP WKH RII�EHDP VSHFWUXP DERYH �0H9� 7KH PHFKDQLVP

RI VHFRQGDU\ JDPPD�UD\ VN\VKLQH ZDV GLVFXVVHG ZLWK WKUHH PHDVXUHPHQWV LQFOXGLQJ UHDO VN\VKLQH� JURXQGVKLQH�

DQG WRWDO FRQWULEXWLRQV� ,W ZDV IRXQG WKDW WKH FRQWULEXWLRQ RI GLUHFW JDPPD�UD\V IURP WKH IDFLOLW\ ZDV ODUJH DQG

LPSRUWDQW LQ GRVH HTXLYDOHQW HYDOXDWLRQ�

0RUHRYHU DV IRU Q�YDOXH LQ WKH DWWHQXDWLRQ FXUYH ���U
Q
� RI GRVH HTXLYDOHQW� DQ H[FHOOHQW DJUHHPHQW ZDV

REWDLQHG EHWZHHQ WKH H[SHULPHQW DQG FDOFXODWLRQ� ,W ZDV IRXQG WKDW DOO WKH QXFOHDU GDWD XVHG IRU WKH DQDO\VLV DUH

UHOLDEOH IRU FDOFXODWLRQV RI VHFRQGDU\ JDPPD�UD\ VN\VKLQH� $OVR GRVH HTXLYDOHQWV DURXQG WKH IDFLOLW\ ZHUH

PHDVXUHG ZLWK 1D, GHWHFWRU� 7KH DQDO\VLV ZDV FDUULHG RXW XVLQJ 0&13��% ZLWK

-(1'/�����-(1'/�)�)��)(1'/���(1')�%�Ⅵ� $V D UHVXOW� WKH PHDVXUHG GRVH HTXLYDOHQWV ZHUH LQ JRRG

DJUHHPHQW ZLWK WKH FDOFXODWHG YDOXHV�

,Q WKH QH[W VWHS� LW LV SODQQLQJ WR FDUU\ RXW H[SHULPHQWV DW <$<2, 5HDFWRU �IDVW QHXWURQ VRXUFH RI 8QLY�

RI 7RN\R� DQG 875�.,1., �WKHUPDO QHXWURQ VRXUFH RI .LQNL 8QLY��� LQ RUGHU WR VWXG\ WKH UHODWLRQ EHWZHHQ LQLWLDO

QHXWURQ HQHUJ\ DQG GHFUHDVH RI GRVH HTXLYDOHQW DV D IXQFWLRQ RI GLVWDQFH IURP WKH IDFLOLW\�

$FNQRZOHGJHPHQW

7KH DXWKRUV ZLVK WR DFNQRZOHGJH +�6XJLPRWR DQG -�'DWHPLFKL IRU WKHLU H[FHOOHQW FRQWLQXRXV

RSHUDWLRQ RI 2.7$9,$1�

5HIHUHQFHV

>�@ .XJHO +�: HW DO� �³0HDVXUHPHQWV RI WRNDPDN IXVLRQ WHVW UHDFWRU '�7 UDGLDWLRQ VKLHOGLQJ HIILFLHQF\´

)XVLRQ (QJLQHHULQJ DQG 'HVLJQ �� ������ �������

>�@ <RVKLGD 6 HW DO� �³0HDVXUHPHQW RI 6HFRQGDU\ *DPPD�UD\ 6N\VKLQH IURP ,QWHQVH ��0H9 1HXWURQ

6RXUFH )DFLOLW\ ZLWK +S�*H GHWHFWRU´ 3ORF� ,QW� &RQI� RQ 1XFO� 'DWD IRU 6FL� DQG 7HFKQRO� 7ULHVWH�

���� ������

>�@ 0XUDWD , HW DO� �³0HFKDQLVP RI VHFRQGDU\ JDPPD�UD\ VN\VKLQH IURP ,QWHQVH ��0H9 1HXWURQ 6RXUFH

)DFLOLW\ ZLWK +S�*H GHWHFWRU�´ )XVLRQ 7HFKQRO�� ������������

>�@ <RVKLGD 6 HW DO� �³0HDVXUHPHQW RI 6HFRQGDU\ *DPPD�UD\ 6N\VKLQH DQG *URXQGVKLQH IURP ,QWHQVH

��0H9 1HXWURQ 6RXUFH )DFLOLW\´� 3URF� �WK ,QW� &RQI� 5DGLDWLRQ 6KLHOGLQJ ������WR EH DSSHDUHG
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7DEOH � &RPSDULVRQ RI µQ�YDOXHV¶ LQ D JDPPD�UD\ DWWHQXDWLRQ IXQFWLRQ ��U
Q

FDOFXODWHG ZLWK 0&13��% DQG WKH PHDVXUHG UHVXOWV ZLWK +S�*H GHWHFWRU

è�é5HDO VN\VKLQH FRQWULEXWLRQ

è�é'LUHFW FRQWULEXWLRQ

è�é*URXQGVKLQH FRQWULEXWLRQ

7RWDO FRQWULEXWLRQýè�é�è�é�è�é

$LU

1HXWURQ 6RXUFH

è�é

è�é

'HWHFWRU

è�é2.7$9,$1

*URXQG

)LJ�� 6FKHPDWLF GHVFULSWLRQ RI VHFRQGDU\ JDPPD�UD\ VN\VKLQH HIIHFW

7RS YLHZ

����
��

��
��

�� ��

��

�� ��

&DGPLXP
%�& VKHHW

6LGH YLHZ

��

>XQLW� FP@

)LJ�� *H GHWHFWRU DUUDQJHPHQW IRU PHDVXUHPHQW

RI µ5HDO VN\VKLQH¶

��

7RS YLHZ 6LGH YLHZ
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�FP�WKLFN$O SODWH

��
��

&DGPLXP

%�& VKHHW

��

>XQLW�FP@

)LJ�� *H GHWHFWRU DUUDQJHPHQW IRU PHDVXUHPHQW

RI µ*URXQGVKLQH¶

�Å�O� �Å�Å~O�
� ���� � ¦¹Ê¼ÉÍ¼» ¥ÆË Æ¹Ê¼ÉÍ¼» ¦¹Ê¼ÉÍ¼»

¥��� �������� ��� ¦¹Ê¼ÉÍ¼» ¥ÆË Æ¹Ê¼ÉÍ¼» ¥ÆË Æ¹Ê¼ÉÍ¼»
¦��� �������� ���� ¦¹Ê¼ÉÍ¼» ¥ÆË Æ¹Ê¼ÉÍ¼» ¥ÆË Æ¹Ê¼ÉÍ¼»
ªÀ�Å¸Ë ���� ���� ¦¹Ê¼ÉÍ¼» ¥ÆË Æ¹Ê¼ÉÍ¼» ¦¹Ê¼ÉÍ¼»
�¸�Å¸Ë ���� ���� ¥ÆË Æ¹Ê¼ÉÍ¼» ¥ÆË Æ¹Ê¼ÉÍ¼» ¥ÆË Æ¹Ê¼ÉÍ¼»
�Ã��� ��� ���� ¥ÆË Æ¹Ê¼ÉÍ¼» ¥ÆË Æ¹Ê¼ÉÍ¼» ¥ÆË Æ¹Ê¼ÉÍ¼»
�¼��� ���� ���� ¦¹Ê¼ÉÍ¼» ¥ÆË Æ¹Ê¼ÉÍ¼» ¥ÆË Æ¹Ê¼ÉÍ¼»
�Ã�Å¸Ë ���� ���� ¦¹Ê¼ÉÍ¼» ¥ÆË Æ¹Ê¼ÉÍ¼» ¥ÆË Æ¹Ê¼ÉÍ¼»
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©¼¸ºËÀÆÅ ºÉÆÊÊ Ê¼ºËÀÆÅ

«ÆË¸Ã ºÆÅËÉÀ¹ÌËÀÆÅ

7DEOH � 5HDFWLRQ FURVV VHFWLRQ RI PDLQ QXFOLGHV H[LVWLQJ LQ DQG DURXQG WKH IDFLOLW\
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