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7KHP DID] LOH IGHD Z DV ERW DERXW \ HDU/ DJR EXWIMHQ Z H KDG QR FRXUDIH\R
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0D ' XUQI WHVDP H-1 7$5* 6KRZ \WHVHARQG GIS&P D WHWY

FRQFHUQIQJ D @E WIMRQ | RUJDODQIE FRDWQJ WH DXWRUW/RI Z KIFK DUHIQ> 0 DUXV]
3LIXGZ WL.DQG Q> 7RP DV] ) ONHZ IF]  Z RQ DMOHUP HGDOVXSHUYMVRU GUO DJRU DV
. DWMIN ) RERZ IQJ WKLY VXFFHW GULQ> 3IRWBVBQRZ VNLIRNHG WDAD@Y. H QHHGHG \R
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LOVR SUHSDUQI WH HQALHWDP R JR DQG SDUARSDWM LQ WH DERYH P HOARQHG -1 7$5*
6KRZ Z DVGRQHE\ GUO DU &KXG| LEND $GDP F| DN +HDG Rl WH' HSDUR HQARI
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© HKDYH DJUHHG WDVWKH MXUDCY I@EH SXEQKHG RQD 1Q HBPARQE IRLP RQFHD

\ HDU 7KH GHDGIDH | RUVXEP Q) SDSHWY/ LV WH HQG RI 6HSWIP EHUHDRK \ HDU 7KH
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5RDG WDQVSRUNLY VKH EDFNERQH RI FDUIR WDQVSRUMVMRQ $FFRUGLQJ VR GDVD ILRP VKH
&HOWDOBVIVIMAFDO?2 11LIFH RQO LQ IWDFFRXQWAG | RU ®IDYLQJ 1DU EHKLQG WDLO
WDQVSRUW DQG SLSH@QH WDQVSRUN

$V RI ' HFHP EHU DFFRWGLQJ VR VKH &HQWDO 5HIDWHU RI 9HKLF®IV VKH VRVDO
QXP EHU Rl P RVRU YHKLF®V DQG WXFN WDFVRW Z DV P LGRQ DQG LQ
P LGRQ 7UXFNV DFFRXQWIRU P LGDRQ LQFXGLQJ SDWHQIHUWKXFN YHKLF®IV Z KLY VIKH
QXP EHURI WDFVRU XQLW LV VIKRXVDQG $ @GDVID DUH KLIJKHU FRP SDUHG VR HJ
VIKH QXP EHURI WXFNV  DQ LQFUHDVH RI DQG WDFVRU X QLW
+RZ GR VKHVH QXP EHW/ LH®W VR FDW R WWDQVSRUMDRQ'"

Q P LGRQ VRQV Rl FDWR Z HUH WDQVSRUMG -Q 3RMQG WDQNHG | LU
DP RQJ VKH  ( XURSHDQ 8 QIRQ FRXQWIHV LQ WALP V RI VKH YROXP H Rl FDUJIR WDQVSRUMG
E\ LRDG ZKLFK H[ SUIHWHG LQ VRQQH NLGRP HWHV DFFRXQWHG | RU Rl VRVDOWDQVSRUN

LQ VKH ( XURSHDQ 8 QLRQ FRXQWILHV

7UXFNV GHQYHU JRRGV VR SRIQW GRFDWAG LQ YDURXV UHJLRQV Rl 3RMQG 7KH\ DWH
DFFHVWLE G YLD QDVIRQDO SURYLQFLDO GIWULFWDQG P XQLFLSDOURDGV

Q QDVIRQDO LRDGV LQ 3RMQG FROWIMXWAG RI VKH LRDG QHW RW Z KLFK
DP RXQWG R VKRXVDQG NP 7KH FRQGIMRQ RI LRDGV P DQDJHG E\ VKH * HQHUDO
' LWHFVRWDWMA |RU 1 DIRQDO5 RDGV DQG 0 RVRWZ D\ V DWVKH HQG RI ZDV IRU
JRRG IRU XQVDVIV DFVRU.  DQG | RU Z DV GHI LQHG DV SRRU WWFK QLFDOFRQGIVIRQ
Rl ViKH VXU DFH

“WVKRX@ EH WHP HP EHWHG VKDWWXFNV Z KLGB1 JRLQJ RQ VKHLU LRXVH DOYR SDW VKURXJK
LRDG HQJLQHHUQJ WUXFWKHV  VXFK DV EUGJIHV DQG YIDGXFW DQG VKH\ DOYR SRVH D UWN
VR VKHP U VKH\ DUH RYHURDGHG
Q VIKH VKDWH RI VWUXFNV Z MK D GRDG FDSDFIW QRWH[ FHHGLQJ WDP RXQWG VR

EXVWKH @UW HWWQFUHDVH  E\ FRP SDUHG R Z DV UIHFRUGHG LQ VKH JURXS

Rl YHKLF®V Z MK D GRDG FDSDFIW RI VRQV DQG P RUH DOR P RUH VUXFN VHP L
WDLAHW DQG P RUH VUXFN VUDLBHUV Z HUH UHI DWIHUHG

7KH 3RQVK G LVAVRU LQ VKH -RXUQDORI /DZV Rl $XIXW L\VIHP 1Q $UW

VSHFL IHG VKDWVKH GRDG P D\ QRWFDXVH VKH SHUP IWIEGH VRVIDOZ HLI KWRU SHUP LWLE®

@®RDG FDSDFIW RI VKH YHKLF®! VR EH H[ FHHGHG 7KH SHWP IMMLEGH VRVIDOZ HLJKW Rl YHKLFGV
DQG SHWP LIMWIE®! GRDG FDSDFIMHV FDQ EH IRXQG LQ VKH 5HIXMVRQ Rl VKH 0 LQDMMHU R
—QI (DWUXFWUH RI ' HFHP EHU RQ VKH VWHFKQLFDOFRQGIVIRQV Rl YHKLF®V DQG VKH
VFRSH RI VKHLU QHFHWDU, HT XLSP HQWQ i
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7DNLQJ VKH DERYH LQVR DFFRXQW VKH SHWP DMVIEGH YDOXHV Rl YHKLFGH GLP HQVIRQV DQG
Z HKW LQ 3RMQG DWH SUHVHOWG LQ 7 DEH

7DE®  3HWP DIWLEGH GLP HQVIRQV DQG Z HLJKW RI YHKLFGHV LQ 3RMQG > @

Z WK D FROWIQHUERG\ P
GHSHQGLQJ RQ VKH LRDG FDWIHJ RU,
*9:  JURW YHKLF®H Z HLJKW SHWP LWWLE® JUIRW Z HLIKW

+ RZ VR FDBX®W VKH GRDG FDSDFLW RI D JLYHQ P HDQV RI WDQVSRUWV

7KLV LV VKH GUIHWHQFH EHW HHQ WH SHWPP IWIEMH RZ Q Z HLJKWRI VKH XQUWWYHKLF® FXUE

Z HUUKW DQG VWKH SHWP IWIEMH JWRW YHKLIF® Z HLUUKW -Q RWHU Z RUGV VKH JWRW YHKLF®

ZHUKW * 9: WHVXAV ILRP VWKH YHKLF® V FRQWUXFVIRQ VKLV LV VKH P HDQV RI WDQVSRUN
Z WMKRXWFDWR DQG VWKH QRDG FDSDFIW WKLV LV VKH P D[ IP XP Z HUKWRI FDWR WDWVWKH

YHKLFGH FDQ WDQVSRUWV

2 QH VKRX@ UHP HP EHU WA\DWLQ VKH 5RDG 7WDIILF $FWWKH * 9: LV \\KH VRVIDOZ HLI KW
Rl D YHKLF®H RU XQWW Z KIFK LQ DGGIMRQ VR VKH Z HLUUKWRI WKH RDG DO/R LQFXGHV VKH
Z HLJKWRI VKH YHKLF® HT XLSP HQW VKH Z HLI KWRI VKH GULYHW DQG | XHO> @

6R KRZ GR\ RX FKHFN VKH Z HWJKWRI D WXFN XQLW

7DNLQJ LQVR DFFRXQWWKH FRP P RQ JRRG VKH VDIHW RI VKH GUYHU DQG RVKHU LRDG XVHW
VKKH Z HDU DQG WDU RI VKH 1] HG DWHW VXFK DV VKH XQLW DQG VKH Z HDU DQG VDU RI W\KH
WRDG VXUDFH  VKH FRP SDQ\ IURP 3LD P HWHYHU RQHV QHHGV E\ SWRGXFLQJ WKH ( %

W\ WiHP

$ (% 6\\VWHP
7KH (% 6\WHWP ( GIFWRQLF %DNLQJ 6\ WHWP LV DQ DGYDQFHG EWDNLQJ V\ WHP XVHG LQ
VUXFNV DQG WDLHW -W P DLQ VIDWN LV VR HBIFWR SQHXP DVFDA@® FRQWROVKH WDLAHU EUDNHV

Z KIFK SWRYLGHV EHWWHU FRQWRORYHU EWDNIQJ VKXV LQFUIHDVIQJ WRDG VDIHW  7KH W\ WHP
DA/R D@RZ V RI HAHFWRQLF GRDG GHWFRQ > @

G-! Z?ZW{ EDAF Ekt -MgSEZk hj 1 & <D «Mit-UM eBUCf

-Q VKH WDLGHU LOWD@G DUH  RU  VHQVRW DQG RU P RGX@MVRW ' HSHQGLQJ RQ VKH
P RGHO VKH\ KDYH GL I HUHOWIXQFPVIRQV EXWSIREDE® VKH P RVWFRQYHQLHQWLY —62
EHFDXVH IWMFRQWR VKH WDLBU Z DUQLQJ GHYLFH RQ VKH GULYHUV FRQVRMH
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7KDONV VR VKLV VROXVIRQ VKH GULYHU FDQ WHDG KLV FXUHQWZ HLUKW ZKLFK LV W Z KLFK
P HDQV VKDWVKH XQUWKDV QR GRDG RQ LW

) LI 9 HKLF® Z HLI KWP HDVXWHP HOWUHFRUG SUHYLHZ

% 0 HWRU VFD®
7KLV LV D SRWDE® VWXFN VFD® | RU Z HWIKLQJ YHKLF®V LQ P RVIRQ

) LJ 9HZ RI VKH 0 (7(25 WSH WRDG VFD® XVHG E\ VKH 5RDG 7 UDQVSRUNM-QVSHFVIRQ
7KLV LV DQ DGYDQFHG GHYLFH VKDWD@@RZ V VR DFFXWDWQ P HDVXUH D[ &1 GRDGV DQG VXP VKH
VRVIDOZ HLI KWRI YHKLF®HV

7KH 0 (7(25 VFD® VHW ) LJ LOFXGHV V. R P HDVXUQJ SMWRWP V FROQHFIQJ FDEMV

D ZHUKLQJ VAP LQDO LQ D WDQVSRUN FDVH ZLVK D EXLOMQ SUQWAU DQG DQ 56
FRP P XQLFDWRQ SRUN DQG D 8 6% SRUAZ VK D SHQ GUYH | RUVDYLQJ GDVD
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)LJ  &ROWUXFVIRQRI VKH 0 (7(25 D[ ®f VFDO

P HDVXUQJ SO®WRWP SIHFHV FROQQHFVIQJ FDE®V SIHFHV Z HLUIKLQJ
VAP LODOLQ D WDQVSRUM-DVH Z WK D EXLAVIQ SUQWAU DQG 56 FRP P XQLFDVIRQ SRUWV

7KH Z HUKLQJ SOWRWP LWHO ) LI LV FRP SRVHG Rl LQWHU D@D P LQL LDP SV WDQVSRUN
Z KHH SRVIVIRQLQJ P DUINLQJV D EXLOMLO VSLUWGIYHODQG KDQGMHV

)L &ROWUXFVRQ Rl VKH P HDVXUQJ S@WRLP P LOLWDP SV WDQVSRUNZ KHHO
SRVIMRQLQJ P DUNLQJV GIYHOH\ H K DQG®

7KH FRUHFW Z KHHO SRVIMRQLQJ RQ VKH P HDVXUQJ S@MWRWP LV VKRZQ LQ )LJ 7KH
SMWRWP VSDFIQJ FDQ EH IUHHO® DGMWWHG VIDNLQJ FDUH RI VKH FRQQHFIQJ FDEGHV 7KLV
HQVXUHV DOVR VIKH SRWLELOW RI VP DAMU YHKLFGV

)LJ  &RUHFPWZ KHHOSRVIMIRQLQJ RQ VKH P HDVXUQJ SMWRLP

0 HWRU HQDE®V Z HLIKLQJ RI YHKLF®V P RYLQJ DWD VSHHG RI NP K -WLV P RVWRIHQ
XVHG E\ VKH 5RDG 7 UDQVSRUN-QVSHFVIRQ VHUYLFHV
7KH P HDVXWHP HQW SLRYLGHV LQIRWPP DURQ RQ VKH JWRW YHKLF®! Z HLJKW -W LQFOXGHV
DP RQJ RVKHUVKLQJV VKH | RARZ LQJ GDVD

XVHUQDP H LQ VKLV FDVH VKH &KLHI 5RDG 7 UDQVSRUN-QVSHFVRUDVH

P HDVXUHP HQWGDWA

P HDVXUHP HQWMP H

FRQVHFXVIYH Z HLIKLQJ QXP EHU

Z HUKWRI VIKH GRDG RQ LQGLYLGXDOYHKLFGI D[ @V HJ D[®f D[ HWF

VXP RI LQGLYLGXDOZ HLIKW RQ HDFK YHKLF®{ D[ &

VSHHG RI VIKH YHKLF® SDWLQJ VIKURXJK VIKH VFDH

GDVD Rl VKH P HDVXU.QJ GHYLFH

H[ SLU GDVWH Rl VKH P HDVXUQJ GHYLFH G1JD@ DURQ XVHUQDP H LQ VKLV FDVH VKH &KLHI
5RDG 7 UDQVSRUN-QVSHFVRUDWH
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P HDVXUHP HQWGDWH
P HDVXUHP HQWWP H

FRQVHFXVIYH Z HLIKLQJ QXP EHU
Z HUKWRI VIKH GRDG RQ LQGLYLGXDOYHKLFGI D[ @V HJ D[®f D[ HWF

VXP Rl LQGLYLGXDOZ HLI KWAIRDGV RQ HDFK YHKLF®{ D[ GH
VSHHG RI VKH YHKLFGH SDWLQJ VKLRXJK VKH VFDOA
GDVD Rl VKH P HDVXUQJ GHYLFH

H[ S GDW RI VKH P HDVXUQJ GHYLFH (4 D@ DMRQ

) LJ Y([ DP S SUQVRXWRI D %8 6 YHKLF®H Z HLIKWP HDVXUHP HQW
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6XP P DU

6FDOIV XVHG ERWK LQ VUXFNV DQG RQ VKH LRDG DWH D YHU JRRG VRXVIRQ VKDWSULRP RVHV
WRDG VDIHW 7KH DZ DUIHQHW Rl VKLSSHW DOR |WHLIKWIRW DUGHW Z KR VBDNH VHYHUDO
RUGHW | RU RQH VUXFN DQG GR QRWSD\ DWHQWRQ VR NJ DQG RVKHU SHRS®1 UHVSRQVLE® | RU
WDQVSRUARQJ GRDGV VKRXAE EH JWRZLQJ 21 FRXWH ZH FRXGS H[ SDQG RQ VKH VXEMFWE)
Z UMKQJ DERXWUWDWV Z KHVKHU VKHQ VKH NRXUQH\ RI D VUXFN Z RX@5 EH SUWRILWVDE® EXWVKLV
LV QRWKH P DLQ VRSLF
7KH P DLQ LWXH LV KXP DQ @ H LWKDV VKH KLJ KHWWYDOXXH DQG VUXFN VFDBIV S@\ D NH\ URGH
LQ HQVXUQJ URDG VDIHW EHFDXVH DP RQJ RVKHU VKLQJV
D  SWHYHQWRYHURDGY RYHURDGHG YHKLF®V FDQ FDXVH GDP DJH VR LRDG LQI UDWUXFVKULH
VXUDFH EUGJHV HE Z KLFK LQ VXUQ FDQ SRVH D VIKUHDWR RVKHU LRDG XVHUWY

E HQVXWH YHKLF®! VDIHW RYHURDGLQJ D GRDGHG P HDQV RI WDQVSRUWP D\ DIIHFW
YHKLFH WDELOW H[ VHQG EWDNLQJ GLIWIDQFHV DQG LQFUHDVH VKH UVWN RI DFFLGHQW
F KDYH P SDFWRQ HQYLLRQP HQVDOSWIRWAFVIRQ RYHURDGHG YHKLF®V FRQVXP H P RWH

IXHO DQG HP LW P RUIH SRAXVDQW ZKLFK RI FRXWH KDV D QHJDWYH LP SDFW RQ VKH
HQYLLRQP HQW

/ LWHUDWK UH
KW8Y WDWJIRY SOILBHV JI[ SRUDAQIRP DF\ MD\ HQ GHI DXQODNVK DMRVFL w
DQVSRU/B BDFWIYIW BUHVXAQVBLOB SGl

KW 777 GIVRIIMWIF FRP SOGRSXV] F]D@MH Z\ P IDU P DV QDFLVNL RVL. G SRND] GRZ
Z QIHNVRU FK SDOQWY DFK_DNVKD@MRVFEL

KWBVY 7277 WP RFRP SOEMRJ MGRZ QRVFE EXVD VRQ\ NDN QLH GRSXVFLF GR
SU HDGRZ DQLD

KW$V H VMW QDSWDZ RND] G\  SODNVXD@RVFL QDNF] HVFLHMSRSHMLDQH EMG\ NDWAJRUD F

+D@H[ _ (% * HQ
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$EVWDFW ( YHU \ HDU D VLJQU LFDQWQXP EHU Rl SHRS®! GIH RQ VKH WRDGV 7KLV YDOXH LV
GHFUHDVIQJ |WRP \ HDU VR \ HDU EXWLWLY WUDKLIK 7R VKLV HQG DG@P HDVXWHV VKRX@S EH
VDNHQ VR UHGXFH VKLV YDOXH
7KH SXUSRVH Rl VKH DUAF®! LV VR |RUIHFDWVKH QXP EHU Rl WRDG DFFLGHQW LQ 3RMQG
GHSHQGLQJ RQ Z HDVKHU FRQGIMIRQV ) RU VKLV SXUSRVH DQQXDOGDVD RQ VKH QXP EHU R
LRDG DFFIGHQW LQ 3RMQG DFFRUGLQJ VR VKH SWHYDLAQJ ZHDVKHU FRQGIMRQV Z HWH
DQDO] HG %DVHG RQ VKH GDVD |LRP VKH 3RQFH ' HSDWP HQW D IRUIHFDVWZ DV P DGH |RU
GHSHQGLQJ RQ VKH RFFXUMHQFH Rl VKH FUVHURQ XQGHU WXG\  6HBIFVHG QHXUDO
QHVZ RN P RGH® Z HUH XVHG IRU VKH | RUIHFDVW 7KH LHVXQV RI VIKH WXG\ LQGLFDWW VKDWZ H
FDQ WG H[ SHFW D GHFWHDVH LQ VKH QXP EHU RI WDIILF DFFIGHOQW DQG @WAU LW
WDELQ] DVRQ

. H\ Z RUGV WDI | LF DFFLGHQW SDQGHP LF | RUHFDWIQJ QHXUDOQHVE RUNV Z HDVIKHU
FRQGLMRQV

/ LWHUDWK UH UHYLHZ

$ @WH QXP EHURI SHRS® GLH LQ WDI | LF DFFLGHQW HYHU \ HDU $FFRUGLQJ VR : +2 DERXW
P LADRQ SHRS® GLH HDFK \ HDU DV D UIHVXQ@\VRI WDI | LF DFFLGHQW 5RDG DFFLGHQW DUH VKH

®IDGLQJ FDXVH Rl GHDVK |RUP LQRW DQG \ RXQJ SHRS®! EHVZ HHQ VKH DJHV RI  DQG

42 7KH 81 * HQHWDO$ WHP EQ® KDV VHWD JRDOVR KDOYH VKH QXP EHURI GHDVKV
DQG LOMUHY RQ VKH URDGV E\

© H FDQ REVDLQ GDVD RQ URDG DFFLGHQW ILRP D YDUHW RI VRXUFHV 7KHVH LQFCXGH GDVD
FR@{FWAG E\ JRYHUQP HOWERGLHV Z VK VIKH KHGS Rl UHBIYDQWI RYHUQP HQWDJ HQFLHV ' DVID
FR@FVRQ LV GRQH VKLRXJK SRQFH LHSRUN LQVXUWDQFH GDVDEDVHV RU KRVSLVDOUHFRUGY

3 DUADOLQI RUP DVIRQ RQ WDI | LF DFFLGHQW LV VKHQ SURFHWHG | RUVKH WDQVSRUMRQ VHFVRU
RQ D @WHUVFD® * RYH® F]\ N HWDO

~Q VIKH @MWDWIUH RQH FDQ ILQG YDURXV P HVKRGV XVHG VR | RUHFDWWKH QXP EHURI
DFFLGHQW $P RQJ VKH P RWMSRSX@URI VIKHVH DUH VWP H VHUHV P HVKRGV + HQ DVRQ
/ DYUHQ] Z KLIFK KDYH VKH GLVDGYDQVIDJ HV RI QRWDARZ LQJ VR DWHW VKH TXDQ@W RI
VKH | RUHFDWVE DVHG RQ RXVBDVAG | RUIHFDW DQG | UIHT X HQWDXVRFRUH@MWRQ RI VKH UIHVLGXDO
FRP SRQHQW ) RUHFDWIRQJ -Q FRQWDW\ 3 LRFK£] ND HWDO XVHG VKH P XQONS O
VHDVRQD@W P RGHOIRUIRUIHFDWIRQJ DQG 6XQQ\ HWDO XVHG VIKH + RQV: LAWY

H[ SRQHOVDOVP RRVKLQJ P HVKRG 7KH GLVDGYDQVWDIH RI VKLV P HVKRG LV VKDWH[ RJHQRXV
YDUDE GHV FDQQRWEH LOWRGXFHG LQVR VIKH P RGHO ' XGHN 6] P XNWD =DZ DG] ND DQG
=DZ DG] NL
H FDQ DOYR XVH YHFVRU DXVRUHJ UHWLYH P RGH® | RU I RUHFDWIRJ KRZ HYHU VKHLU

GLVDGYDQVDJI H LV VKDWWKH\ QHHG D @WH QXP EHURI REVHUYDVIRQV Rl YDUDE®V LQ RUGHU VR

FRUHFV® HWIP DVIA VKHLU SDUDP HVIHWY :© RNFLN Z KLFK LV QRWDQ D\ V DFKLHYDE®! DV
Z HADV DXVRUHI UHWLYH P RGHY 0 RQHGHURD HWDO DQG UHJ UHWIRQ P RGHWY Z VK
FXUYH | D] 7KHVH 1Q WXUQ WHTXLLH RQO VIP SG{ @QHDU LHMVRQVKLSY 0 DP F] XU

DQG DXVRUHJ LIHWLYH RUGHU DWXP LQJ VKH VHUHV LV DQHDG\ WIDVIRQDU. 3 LMVRZ VND
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&KXG\ / DVNRZ VND DQG 3 LVXM LQ VKHLU Z RUN XVHG VKH $12 9% P HWKRG VR | RUHFDVW
VKH LWXH DWKDQG 7KH GLVDGYDQVDJH RI VKLV P HWKRG LV VWKH DGRSVIRQ RI DGGIMRQDO
DWXP SVIRQV VKH YIROVRQ RI Z KIFK FDQ DG VR HURQHRXV FRQFXVIRQV 7WDIILF 6 DIHW

1 HXWDO QHVE RWIN P RGH¥Y DWH DAYR XVHG WR [IRWHFDVW VKH QXP EHU RI WDIILF

DFFLIGHQW 7KH GLVDGYDQVIDJH RI VKLV P HWRG LV KDYLQJ D ZRWNIQJ NORZ HGIJH RI VKH
VXEMIFW &KXG\ / DVNRZ VND DQG 3 LVX@ 6 SDURZ -Q DGGIMRQ VKH SUHGLFVIRQ
UHVXAVGHSHQGV RQ VKH DGRSVIRQ Rl VKH LQIMDOFRQGIMIRQV Rl VKH QHVZ RUIN DV Z H@DV VWKH
[P SRWIELOW RI LQVHUSWHVDIVRQ LQ WKH WDGIMRQDOZ D\ VIQFH 61 ) LV XVXD@ UWHIHUHG VR
DV D EMFN ER[ LQ ZKLIFK LQSXWL JLYHQ DQG VKH P RGHO JLYHV VKH WHVXQV Z IMKRXW
NQRZ BIGJH RI VKH DQDAO VLY 6VDVERIW' DVID 0 LQLQJ 7HFKQLT XHV 7KH OWWHU LV
DGGUHWHG LQ VKH DUAFCH

0 DVHUDG/ DQG P HVWKRGV

7KHUH DUH P DQ\ LRDG DFFLGHQW HYHU. \ HDU -Q UHFHQW HDW VKH SDQGHP LF KDV LHGXFHG
VKH QXP EHU Rl WRDG DFFIGHOW Z KLFK KDV VLJQULFDQV® DIIHFWG VKH | RUHFDVW YDOXH
REVDLOHG ' HVSLVH VKH SDQGHP LF ViKH QXP EHU Rl LRDG DFFLGHQW LV WIGDKLIK 7 KHUHI RUH
D@P HDVXWHV VKRX@ EH VDNHQ VR UHGXFH VKH QXP EHU Rl URDG DFFLGHQW GHSHQGLQJ RQ
VKH SUHYDLAQJ Z HDVIKHU FRQGIMRQV -Q DGGIMRQ  Z H VKRX@ GHVHP LQH LQ Z KDWZ HDVKHU
FRQGIMRQV VKH KLIKHVWQXP EHU RI DFFLGHQW RFFXU FKDUN  7KH KLIKHVWQXP EHU R
URDG DFFLGHQW RFFXULQ JRRG Z HDVKHU FRQGIMRQV

) LIXWH 1 XP EHU RI URDG DFFLGHQW LQ 3RMQG DFFRUGLQI VR Z HDVIKHU FRQGIMRQV | LRP
VR

6HBIFVHG QHXWDO QHVE RUIN P RGH® KDYH EHHQ XVHG VR SWHGLFW VKH QXP EHU Rl URDG
DFFLGHQW LQ 3RMQG GHSHQGLQJ RQ Z HDVKHU FRQGIMRQV 7KH DGYDQVDJIH RI VKLV P HVKRG LV
VKDWILWP P LFV VKH EHKDYLRU Rl VKH KXP DQ EWDLQ $ QHXWOQHVEZ RUN FRQVIVW RI QRGHV
VKDW KDYH LQSXW ZHLKW YDUDQFHV DQG RXVBXW ' XUQJ VKH WXG\ VKH RSVIP DO
ZHUKW ZHWH DGMWHG E\ 6VDVIMAFD VRIVE DUIH 7KH SWHGLFIRQ UHVXQWRI VKH QHXUDO
QHVZ RWIN P HVKRG GHSHQGV RQ VKH FKRLFH Rl VIKH P RGHODQG LW SDUWDP HVHLY
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7KH IR@RZ 1QJ [RUHFDVW HURW GHWALP LOHG [WRP  HT XDVIRQV ZHWH XVHG WR
FDGX®WA P HDVXUWHV Rl | RUHFDVWWH[ FHAMQFH

Z KHWH

Q ®IQIVK Rl VIKH | RUHFDWKRU] RQ

< REVHUYHG YDOXH RI WDI | LF DFFLGHQW

<S  VKH | RIHFDWWDGXH RI WDI | LF DFFLGHQW

) RUHFDWIQJ VKH QXP EHU RI WDI I LF DFFLGHQW GHSHQGLQJ RQ Z HDVKHU FRQGIMIRQV Z DV
GROH XVIQJ QHXWDO QHW RWN P RGHY IRU ZKIFK VKH DYHWDJH SHUWHQWIDJH HURU DQG
DYHUDJH DEVRXWWAH SHUFHQVIDJH HURU Z HWH VKH VP DAHW/

5 HVX QW

$ WDVIMFDOWAVWZ DV FDUJHG RXWVR FRP SDUH VKH | XXFWDVRQ Rl VKH QXP EHU Rl WDI | LF
DFFLGHQW GHSHQGLQJ RQ Z HDVKHU FRQGIMRQV GXUQJ VKH DQDO] HG SHURG 7KH YDXXH RI
VKH WDVIMAF | RU VKH DQDO ] HG QRQ SDUDP HWILF . UXVNDGD: D@V WLV Z VK D VIIW
SWREDELOW RI S 7KHUHIRWH WLV UHDVRQDE® VR WHNHFW VKH K\ SRVKHVLV RI
HTXD@W RI VKH DYHWDJH GIYHORI WDIILF DFFLGHQW GHSHQGLQJ RQ Z HDVKHU FRQGLRQV
GXUQJ VKH DQDO] HG SHURG ) LIXWH

%DVHG RQ VKH DQDOVLV Rl VKH GDVD IWFDQ EH FRQFOXGHG VKDWVKH KLJKHVWQXP EHU RI
WDI | LF DFFLGHQW RFFXW GXUQJ JRRG Z HDVKHU FRQGIMRQV DQG VKH RZ HVWGXUQJ VWURQJ
Z 1QGV 3RQFH 6 VIDVIMAFY
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)LIXWH  $YHWDIH QXP EHURI WRDG DFFLGHQW E\ Z HDWHU FRQGIMIRQV | LRP VR

3RQVK 3RQ@FH GDVD |RP 3RQFH 6VDVIMAFV Z DV XVHG VR SUHGLFWVKH
QXP EHURI WRDG DFFLGHQW LQ 3RMQG GHSHQGLQJ RQ Z HDVKHU FRQGIMIRQV 7KH WXG\ Z DV
FRQGXFWHG XVIQJ 6VDVIMIFD VRIVZ DUH DWXP LQJ VEZ R UDQGRP VDP SQH V1] HV

VDFKLQJ VAV DQG YDAQGDVIRQ
VIDFK LQJ VAV DQG YDQGDVIRQ
Z WK VKH IRGRZ LQJ QXP EHU RI VDFKLQJ QHVEZ RUNV IRU Z KLFK VKH

0 3( HURUYDXH Z DV P LQLP DO 7DE®V

7DEGH 6XP P DU Rl QHXUDOQHWE RUIN GIDWQLQJ IRU VKH FDVH RI WDQGRP VDP S®i VU] HV
VHDFKLQJ VAV DQG YDQGDWRQ
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7DEQG1  6XP P DU RI QHXWOQHE RN GDUQLQJ IRU VKH FDVH RI LDQGRP VDP S® V1] HV
VWDFKLQJ VAWM DQG YDQGDVRQ

%DVHG RQ VKH UHVXAV SUIHVHQWAG RQH FDQ FROQFAXGH VKDVWKH QXP EHURI URDG DFFLGHQW LQ
3RMOQG WHIDUGHW RI Z HDVWKHU FRQGIMRQV Z LWGHFWHDWH ILRP \ HDU VR \ HDU 7KH WHVXQV
REVDLOQHG GHSHQG RQ VKH VHAIFVIRQ RI D WDQGRP VDP SGH VI H -QFUHDVIQJ VKH SHUFHQVIDI H
Rl VKH GIDWQLQJ JWRXS UHDWWYH VR VKH VMVWDQG YDQGDWIRQ JWRXS P D[ IP U HV VKH DYHWDJH

SHUFHQVDJH HURU ) RU D GDUQLQJ JLRXS RI D WAWWJLRXS RI DQG D YDAGDVRQ
JWRXS RI LQ SLIRSRUARQV VKH HURU Z DV Z KL IRU VKH VHFRQG
VDP S VIKH HULRU Z DV

%DVHG RQ VKH REVDLOHG GDVID RQ VKH SWIRMIFWG QXP EHU RI WDI | IF DFFLGHQW GHSHQGLQJ
RQ Z HDWKHU FRQGIMIRQV WFDQ EH FRQFXGHG VKDWD WHGXFVIRQ LQ VKH QXP EHU RI WDI| LF
DFFLGHQW FDQ WIKKDEH H[ SHFWG LQ VKH FRP LQJ \ HDW |R@RZ HG E\ WDELQ] DMRQ WWKRX@
EH DGGHG VWKDWMKH WHVXQV REVIDLOQHG Z HWH DI THFWG E\ VKH SDQGHP LF

)L )RUHFDVWLQJ QXPEHU RI WUDIILF DFFLGHQWYV IRU

$57<. 8 0(%875%b_b



) LI ) RUHFDWIQJ QXP EHU Rl WDI | LF DFFLGHQW | RU IRU VKH VIHVW
JURXS

%DVHG RQ VIKH LHVXQV SUHVHQWG RQH FDQ FRQFOXGH VKDWVKH QXP EHURI URDG DFFLGHQW LQ
3RMQG WHIDUGGW Rl Z HDVKHU FRQGIMIRQV Z LAGHFUHDVH ILRP \ HDU VR \ HDU 7KH LHVXQV
REVDLOHG GHSHQG RQ VKH VHBIFIRQ RI D UDQGRP VDP SGH VIJ H -QFUHDVIQJ VKH SHUFHQVIDI H
Rl VKH GIDUQLQJ JLRXS UHDWYH VR VIKH VWVWDQG YDQGDVIRQ JURXS P D[ LP 1] HV VKH DYHUDJH

SHUFHQVIDJH HURU ) RU D GIDUQLQJ JWRXS RI D VAWWJLRXS RI DQG D YDQGDWRQ
JWRXS RI LQ SLIRSRUIIRQV VWH HURU Z DV ZKLH IRU VKH VHFRQG
VDP SO VKH HURU Z DV

%DVHG RQ VKH REVDLOQHG GDVID RQ VKH SWIRMIFWHG QXP EHU RI WDI | IF DFFLGHQW GHSHQGLQJ
RQ Z HDWKHU FRQGIMIRQV WFDQ EH FRQFXGHG VKDWD WHGXFVIRQ LQ VKH QXP EHU RI WDI| LF
DFFLGHQW FDQ WIKKDEH H[ SHFWG LQ VKH FRP LQJ \ HDW |R@RZ HG E\ WDELQ] DMRQ WWKRX@
EH DGGHG VKDWKH WHVXAV REVDLOQHG Z HWH DI THFWG E\ VKH SDQGHP LF

&RQFXXVLRQV

1 HXUDOQHVEZ RUNV Z HUH XVHG VR SWHGLFWVKH QXP EHU Rl DFFLGHQW LQ 3RMQG GHSHQGLQJ
RQ Z HDVKHU FRQGIMRQV DQG VKH WXG\ Z DV FRQGXFWAG LQ VKH 6VDVMFD HQYLLRQP HQW
7KH Z HUKW XVHG LQ VKH WXG\ Z HIH HWIP DWG E\ VKH SWRIJWDP LQ VXFK D ZD\ DV \R
P LQLP 1] H VKH P HDQ DEVROGXW HURU DQG P HDQ DEVROXWA SHUFHQVDIH HULRU

%DVHG RQ VKH GDVD REVDLQHG LWFDQ EH FRQFOXGHG VKDWVKH SDQGHP LF KDV FDXVHG D
WHGXFVIRQ LQ WDI | LF DFFLGHQW DQG Z H FDQ H[ SHFWD | XUMKHU GHFUHDVH LQ WDI | LF DFFLGHQW
IO VKH FRP LQJ \HDW DQG WDELQ] DURQ VKHUHDIWAU +RZ HYHU |XUWKHU SDQGHP LF P D\
FKDQJH VKH YDXH RI VKH REVDLQHG WHVXQV 7KH FDGX@®WAG | RUIHFDVWHURW SWRYH VKH
DFFXWDR RI VKH P RGHO XVHG

%DVHG RQ VKH REVDLQHG | RUIHFDVWW P HDVXUHV VKRXG@S EH VDNHQ VR | XUMHU P LOQLP L] H VKH
QXP EHU Rl WDIILF DFFLGHQW 6XFK P HDVXWHV P D\ LQFOXGH VKH LQWRGXFRQ RI KLIKHU
ILQHV IRU WDI I LF RITHQVHV RQ 3RQVK LRDGV |LRP -DQXDU 7KH SDQGHP LF Z KLFK
GUDWIFD@® FKDQJHG VKH QXP EHU Rl URDG DFFLGHQW FHUMDLQ® KDG DQ LP SDFWRQ VKH
GLVUXSVIRQ RI VKH REVIDLQHG UHVHDUFK LHVX QW

Q IXUWKHU WKXGLHV VKH DXVKRW S@Q VR VDNH LQVR DFFRXQWP RUH IDFVRW DI lHFQJ
DFFLGHQW®IYHY DQG XVH YDURXV WIDVIMMFDOP HVKRGV VR GHWALP LOH VIKH QXP EHU RI WDI | LF
DFFLGHQW 7KHVH P D\ LQFOXGH WDIILF YROXP H Z HDVKHU FRQGIMRQV RU VKH DJH RI VKH
DFFLGHQWSHUSHWDVRU DV Z H@DV H[ SRQHQWDOP HVKRGV | RU GHVIALP LQLQJ VKH QXP EHU RI
WDI | LF DFFLGHQW
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5 HI HUHQFHV

$00 DGDQL + * GREDOWRDG | DVDAW WHQGY HWIP DURQV EDVHG RQ FRXQW. Z LVH P LFLRG{YHO
GDVD $FFLG $QDO 3HY KW8BV GRLRW MDDS
&KXG\ /DVNRZVND . 3LVX® 7 3WRIQR]RZDQIH Q@F]E\ Z\SDGNuZ GLRIRZ\FK QD
3RGNDUSDFLX / RILWWIFV 1
&KXG\ /DVNRZWND . 3LVX® 7 )RWFDWRI VKH QXP EHU Rl LRDG DFFLGHQW LQ 3RMQG
/ RIDFV
' DVD P LQLQJ VHFKQLTXHV 6VDVBRIWKWSY Z Z Z \WDWRIWSOVH[ VERRN WIDVKRP HBWDWKVP O
KWV $ ) )7Z7Z WDWRIWSO ) VW[ VERRN ) WEDWP 1O K\ O
" XGHN * ([ SRQHOQMDOVP RRVKLQJ P RGH® |RU VKRUMMLP SRZ HUM WHP @RDG | RUHFDWIRQJ
( QHW\ P DUNHWL R
" XGHN * ) RIHFDWIRQJ 7LP H 6HUHV Z VMK 0 XQIS®! 6HDVRQDO&\ FOIV 8 VIQJ 1 HXUDO
1 HVZ RUINV Z LVK / RFDO/ HDWQLQJ —Q 5XWRZWNL / . RUWRZVNL 0 6FKHUHU 5 7DGHXVIHZ LF] 5
=DGHK / $ =XWDGD -0 HGV $ UM LFLDO-QW@DIHQFH DQG 6RIW&RP SXVIQJ -&$-6& / HFVKUH
1RWMV 1Q  &RP SXWU  6FLHQFH YRO 6SUQJIHU YHUDQ + HLGHEHW
KW8V__GRLRU B
) RIHFDWIQJ EDVHG RQ WP H VHUHV KW8 _ SLV WH] R HOVD HX RUJ 0 DVHUDQ 316 :

SGl
* RUH@QF]\N 3 3\\VJHZWD ' .DQQD 7 -XWNRYLF 0 $QDOWLV Rl LRDG WDIILF VDIHW LQ
VKH 3L SRYLDW 6 FLHQW LF -RXUQDORI 6LBMDQ 8 QLYHWIW Rl 7HFKQRARJI\ 6HUHV 7UDQVSRUN
661 ' 2 - KW8V _GRLRUI VX WAW
+HQODVRQ $ ) WDFRQDO LOWAJWDVRQ P HVKRGY DQG VKRUN7LP H VHUHV HYLGHQFH |LRP
DVIP XMWRQ WXG\ 3RAW $ QDO KW ZZZ MVRURU WDE®
/DYUHQ] 6 9MKRJIIDQQL( * NUWD. .H< 7LP HVHUHV P RGH@QJ LQ WDIILF VDI HW UHVHDUFK
$FFIG $QDO 3LHY
0DPF]XUO 0 DFKLQH GDUQLQJ +RZ GRHV QQHDU WHJWHWIRQ Z RIN' $QG LV LWZ RUK XVIQJ"
KW8V P LLRV®Z P DP F] XU SONDN G] LD@® UHJUHVND / LOHDU L F]\ Z DU/R ND WRVRZ DF
0 RQHGHLRD %' * LO$@QDD / $ O DUAMQH]DD 0 & 9 5RDG DFFLGHQW LQ 6SDLQ $UH VIKH\
SHMWHQW  -$766 5HVHDUFK 9RO AWXH 2 FVREHU 3DJHV
KW8V __GRLRU MDWAU
3LDVRZVND 0 7KH FKRLFH RI VKH RUGHU Rl DXVRUHJ UIHVWIRQ GHSHQGLQJ RQ VKH SDWDP HVAW/ RI
VKH J HQHUDVIQJ P RGHO ( FRQRP HWLFV
3URFKD]ND - &DP DMO 0 RGH@QJ VKH QXP EHURI URDG DFFLGHQW RI XQLQVXWHG GUYHW DQG
VKHW VHYHUW 3URFHHGLQJV RI -QVAUQDVIRQDO $FDGHP LF &RQI HUHQFHV ~QVHUQDVIRQDO
-QWIVXWH RI 6RFLDODQG ( FRQRP LF 6 FLHQFHV
3WRFKEJND - )@P PHO6 TDPDMO %D#VID 0 O RGH@QJ VKH 1 XP EHU RI 5RDG $FFLGHQW
3XEQVKIQ) KRXVH Rl VKH 8QLYHWIW RI (FRQRPLFV 1Q : WRFDZ : WRFDZ
GRL DP VH
5RDG VDI HW DWHWP HQWKDQGERRN KWBY ZZZ IXQJ SO3-$ Z\GDQH __ 3-$ B SGl
6 VDVIMAFE 5 RDG $ FFLGHOWKWSY _ WIDW\VWND SRQFND SO
6XQ0\ &0 1IVK\D6 6LOVKL. 6 9IORGIOL9 0 ' /DNVKPLS$ . * $ONDQD 6 O DORNMXP DU
7. )RUWHFDWIQJ RI 5RDG $FFLGHQWLQ . HLD@® $ &DVH 6WXG\ —QVHUQDVRQDO &RQI HIHQFH RQ
' DV 6 FLHQFH DQG ( QJLQHHUQJ -&' 6( &' 6(
6XQ0\ &0 1LMK\D6 6LOVKL. 6 O9LORGIOL9 0 " /DNVKPL$ . * $SONMQD 6 0 DORNMXP DU
7. )RUHFDWIQJ RI 5RDG $FFIGHQWLQ . HID@ $ &DVH 6WG\ ( QYLLRQP HQWDOG6FLHQFH &RP SXWHAU
6 FLHOFH QWUQDVRQDO &RQIHWIHQFH RQ ' DWW 6FIHQFH DQG ( QILQHHUQJ  -&' 6(
"2 &' 6(
6] P XNWD =DZDG]ND 0 =DZDG]NL - ) RIHFDWIQJ RQ VKH EDVLV Rl + ROV: LOWW P RGHY IRU
FRP SGW DQG LQFRP S®WW GDVD 5HVHDUFK SDSHW Rl VKH : URF DZ 8 QLYHWW RI ( FRQRP LFV 1R

© +2 7KH * GREDOWDVXV RQ WRDG VDIHW SS 6%l $ YDLADE (H
I[LRP KW®V 27277 ZKRIOWSXEQFDWRQV | WHP

. MNFIN $  $XVRWHI WHWLYH YHFVRU P RGHY DV D LHVSRQVH VR VKH FUMITXH Rl P XQU HT XDVIRQ
WUXFVWUWDOHFRQRP HWIF P RGHY 3 XEQVKLQJ KRXVH RI VIKH 8 QLYHWIW RI ( FRQRP LFV LQ . DVRZ LFH
9RO

: UIREHOO 6 $SSQFDVIRQ RI QHXWOIX]]\ \WWHP V LQ FKHP IWW  3K' WKHVLV . DVRZ LFH
8 QLYHUWIW RI 6LMIVID
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