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J "ZdpbhggZy dhee ]by

OZjvdh\kdbc ?\]_gbc E_hgh*k\b\glgbd ij_ab”_glZ GZmqghlh i_gbl_gpbZjgh
dem[Z dZg”"b"Zl| xjb"bgq_kdbo gZmd "hp_gl JeZ\guc j_"Zdlhj

;hgnZj_gdh K_j]l_c Ydh\et_Ypgab”_gl GZmqggh]h i_gbl_gpbZjgh]h dem[Zz dZg’
bklhjbg_kdbo gZmd hlI\_IkI\_gguc k_dj_I1Zjv

:1Zjdh\ :e_dk_c <yqg_kez\h\Bg"msbc gZmqguc khljm~gbd GZmqgh bkke_*"
|_evkdh]h bgklbimlZz NKBG Jhkkbb azf_klbl_ev ij_"k_"~Zl_ey j_]lbhgZevgh]
GZmqgghlh i_gbl_gpbZjgh]lh dem[Z ih <eZ”bfbjkdhc h[eZklb ~hdlhj xjb”bq
“hp_gl

1Z[Zyg K_jl_c Ev\h\kq ijhn_kkhj dzZn_"ju m]lheh\gh]h ijz\Z Jhkkbckdh]
Jhkm~ZjkI\_gghlh mgb\_jkbl_1Z ijZ\hkm~by bf_gb < F E_[_~_\Z ge_g
i_gbl _gpbzZjgh]h dem[Z "hdlhj xjb~"bg_kdbo gZmd “hp_gl

;_ ey \Z EZjbkz B\zZgh\gihn_kkhj dZn_"~ju m]J]heh\ghc iheblbdb :dzZz” _fbb mijZ
e _gby F<> Jhkkbb \bp_ij_ab”™ gl GZmqgh]lh i_gbl _gpbZjgh]l]h dem[Z ij_"k_
hgZevghlh hi*_e _gby GZmqggh]lh i_gbl_gpbZjgh]lh dem[Z ih ] Fhkd\_ ~hdlh
gZmd ijhn_kkhj azZkem ™ _gguc xjbkl Jhkkbckdhc N_~ jZpbb

;mdZe_jh\Z Ex~"fbeZ :e_dkZg£jhhgZdlhj Jhkkbckdh]h mgb\_jkbl_IZ Z*\hdZImjt
b ghlzZjbzlz bf_gb =; Fbjah_\Z qge_g GZmqghlh i_gbl_gpbzZjghlh dem[Z *h
kdbo gZmd ijhn_kkhj

>Z\blz*a_ F_\em” > fmjZehipign_kkhj dZn_"ju djbfbgheh]bb b m]heh\gh
bkihegbl_evgh]h ijZz\Z bf_gb < ? Wfbgh\Z Fhkdh\kdh]h JThkm~Zjkl\_ggh]h xj
mgb\_jkbl_IZ bf_gb H ? DmlZnbgZz F=X: “hdlhj xjb*bg_kdbo gZzmd ijhn_Kk
>Zfr"bgkmjwg >Zf "bgpwjWwez\Z k\h[h*ghc wdhghfbg_kdhc ahgu ©AZfug M
dhgkmevizZzgl ijhn_kkhj Ijhn_kkhjkdh]h khklzZ\Z bgklbImlZ bkiheg_gby km”_[g
Mgb\_jkbl_IZ \gmlj_ggbo ~_e Fhg]hebb ~hdlhj xjb”"bg_kdbo gZzmd ~hp_gl F
>\hjygkdh\ B\Zg <eZ”"bfbjhbfezZ\guc gZmgguc khljm~gbd GZmqggh bkke_ *
|_evkdh]h bgklblmlz NKBG Jhkkbb ij_"k_7~Zl_ev j_]lbhgZevgh]h hl~_e_gb
i_gbl_gpbzZjghlh dem[Z ih Fhkdh\kdhc h[ezZklb ~hdlhj xjb”"bq_kdbo gZmd ij
>he]lhiheh\ Dbjbee :g”j_#\baZ\ "mxsbc dZn_"jhc m]heh\gh]h ijZz\Z b ijhp_KkKl
xjbrbg_kdhlh bgklbImlz K_\_jh Dz\dZakdh]h n_~_jZevgh]lh mgb\_jkbl_lzZ i
j_lbhgzZevghlh hi*_e gby GZmqgghlh i_gbl _gpbZjgh]lh dem[Z ih KlZ\jhihev
"hdlhj khpbheh]bg_kdbo gZzmd dzZg”b~ZIl xjb”"bg_kdbo gZzmd ~hp_gl

Dhaz_\ Gh~Zj RhlZ_xbgazZf_klbl_ev gZgqZevgbhdz KIlzZ\jhihevkdh]h nbebZ
Djzkgh~rzZjkdh]h mgb\_jkbl_IZ F<> Jhkkbb ih mqg_[ghc b gZmqgghc jZ[h
Xjbr"bg_kdbo gZmd “hp_gl

DZem ' bgZ FZjbgZ :gZlhetv i)gZ_kkhj dZn_"ju djbfbgZebklbdb b ijZ\h\hc bg
nhjfZlbdb Dm[Zgkdh]lh Jhkm~ZjkI\_ggh]h mgb\_jkbl_1Z azf_klbl_ev ij_"~k_*"
hgzZevgh]h hi*_e_gby GZmqggh]h i_gbl_gpbZjgh]lh dem[Z ih DjZkgh*Zjkdhfm
Xjbrbg_kdbo gZmd “hp_gl

DmjlmadbgZ ?e_gZ ;hjkkhjMgZ_kkhj dZn_"ju m]heh\gh ijhp_kkmZevgh]lh ijz\
P_gljZevgh]lh nbebzZezZ Jhkkbckdh]h ]lhkm~Zjkl\_ggh]h mgb\_jkbl_IZ ijZ\hki
< F E_[_" \Z ge_g GZmqgghlh i_gbl_gpbZjgh]l]h dem[Z ~hdlhj xjb”"bqg_kdbo
Fhjhah\ JhfZg FboZceh\bg ~hp_gl dZn_"ju m]heh\gh ijZ\h\uo gZmd
K_\_jh AzZiz*ghlh bgklblmlZ nbebzZez Fhkdh\kdh]h J]Jhkm~ZjkI\_ggh]lh xj
mgb\ _jkbl _1Z bf gb H ? DmlzZnbgZz F=X: ij_"k_"ZIl _ev j_]1bhgZz
hi" e gby GZmqgh]h i _gbl _gpbZjgh]l]h d”m[Z ih <heh]h”kdhc h[eZklghc
Xxjb~"bg_kdbo gZmd ~hp_gl

Jhfzrh\ JhfzZg :gZlhev_Yadgjhn_kkhj dzZn_2ju |I_hjbb ijz\Z b ijZ\hhojzZgb

| _ evghc ~_yl evghklb KzZgdl I_I_j[mjlkdh]lh =mfzZgblZjgh]lh mgb\_jkbl _1Z ijl
ij_~"k_"ZIl _ev j_lbhgZevghlh hi~ e gby GZmqgh]h i_gbl _gpbZjghlh
ih 1] KZgdl I_I_j[mjlm b E_gbg]jZ~kdhc h[eZklb ~hdlhj xjb”"bq_kdbo gZmd

aZkem ™ _gguc ~_yl ev gZmdb Jhkkbckdhc N_" jZpbb

K_eb\_jklh\ <yqg_kez\ B\zZghk\bdjhn_kkhj dzZn_"ju mlheh\ghlh ijz\z

b djbfbgheh]bb Fhkdh\kdh]h Jhkm~Zjkli\_ggh]h mgb\_jkbl_1Z bf F < El
ge_g ij_ab”bmfz GZmqggh]h i_gbl_gpbzZjghlh dem[Z "hdlhj xjb"bg_kdbo gZi



aZkem  _gguc " _yl _ev gZmdb Jhkkbckdhc N_”~ jZpbb

RZ[Zgh\ <yqg_keZ\ ;hjbkh\bagZzZ\ _"mxsbc dzZn_"jhc djbfbgZebklbdb ; ehjmkkda
]h Thkm~ZjkI\_ggh]lh mgb\_jkbl_1Z ~hdlhj xjb"bg_kdbo gZmd ijhn_kkhj
;_eZjmkyv

RzlIzeh\ :e_dkzg”j K_f_ghAbgjhn_kkhj dzZn_”"ju m]heh\gh]lh ijhp_kkZ
Fhkdh\kdhc Zdz~_fbb Ke_2klI\_ggh]lh dhfbl_1Z Jhkkbckdhc N_”~_jZpbb ~hdl
kdbo gZmd ijhn_kkhj



7KH (GLWRULDO %RDUG

(YIJHQ\ / .KDUNR¥8MLVRU WR WKH 3UHVLGHQW RI WKH 6FLHQWL¢{F 3H
RI /HJDO 6FLHQFHV $VVRFLDWH 3URIHVVRU (GLWRU LQ &KLHI

6HUJH\ <D %RQGDBUHMYNBHQW RI WKH 6FLHQWL¢(F 3HQLWHQWLDU\ &O>
6FLHQFHYVY ([HFXWLYH 6HFUHWDU\

$OH[H\ 9 S$IDWUNRDGLQJ 5HVHDUFKHU DW WKH 5HVHDUFK ,QVWLWXWH
6HUYLFH RI 5XVVLD 'HSXW\ &KDLUPDQ RI WKH UHJLRQDO EUDQFK RI
IRU WKH 90DGLPLU UHJLRQ 'RFWRU RI /DZ $VVRFLDWH 3URIHVVRU

6HUJH\ / %DED3IDRIHVVRU RI WKH '"HSDUWPHQW RI &ULPLQDO /DZ DW
6WDWH 8QLYHUVLW\ RI - XVWLFH PHPEHU RI WKH 6FLHQWL¢F 3HQLWH
SURIHVVRU

/IDULVD%HO\DHY®URIHVVRU RI WKH 'HSDUWPHQW RI &ULPLQDO 3RO
Rl ODQDJHPHQW RI WKH OLQLVWU\ RI ,QWHUQDO $iDLUV RI
RI WKH 6FLHQWL¢{F 3HQLWHQWLDU\ &OXE &KDLUPDQ RI WKH UHJ
3HQLWHQWLDU\ &0OXE IRU &LYLO 'HIHQVH ORVFRZ 'RFWRU RI /DZ
RI WKH 5XVVLDQ JHGHUDWLRQ

IN\XGPLOD $ %XNDOHWRYBFWRU RI WKH 5XVVLDQ 8QLYHUVLW\ RI /DZ D
*% OLUJRHY PHPEHU RI WKH 6FLHQWL¢{(F 3HQLWHQWLDU\ &0XE 'RFW

OHYOXG ' 'DYLWIJRIHKHVVRU RI WKH 9 ( (PLQRY 'HSDUWPHQW RI &ULI
(QIRUFHPHQW /DZ DW WKH 2 ( .XWD¢Q ORVFRZ 6WDWH /DZ 8QLYHUV
3URIHVVRU

'DPGLQVXUHQ 'DPGLQHHDHXQ RI WKH =DP\Q 8XG )UHH (FRQRPLF
&RQVXOWDQW 3URIHVVRU RI WKH )DFXOW\ RI WKH ,QVWLWXWH RI (QIR
RI ,QWHUQDO $tDLUV RI ORQJROLD 'RFWRU RI /DZ $VVRFLDWH 3URIH'

YbDQ 9 'YRU\DQVERYHI 5HVHDUFKHU DW WKH 5HVHDUFK ,QVWLW)>
SHQLWHQWLDU\ 6HUYLFH RI 5XVVLD &KDLUPDQ RI WKH UHJLRQDO EUD
IRU WKH ORVFRZ 5HJLRQ 'RFWRU RI /DZ 3URIHVVRU

.LULOO $ 'ROJRIDGRRI WKH 'HSDUWPHQW RI &ULPLQDO /DZ DQG 3
,QVWLWXWH RI WKH 1RUWK &DXFDVXV )HGHUDO 8QLYHUVLW\ &KDLUPD
SHQLWHQWLDU\ &0XE IRU WKH 6WDYURSRO 7HUULWRU\ 'RFWRU RI
$VVRFLDWH 3URIHVVRU

1RGDU 6K .R]DH®XW\ +HDG RI WKH 6WDYURSRO %UDQFK RI WKH .
RI' WKH OLQLVWU\ RI ,QWHUQDO $#fDLUV RI 5XVVLD IRU $FDGHPLF DQ
$VVRFLDWH 3URIHVVRU

oDULQD $ .DOX]JHURBVVRU RI WKH 'HSDUWPHQW Rl &ULPLQDOLVWL
LFV DW . XEDQ 6WDWH 8QLYHUVLW\ 'HSXW\ &KDLUPDQ RI WKH 5HJI
SBHQLWHQWLDU\ &0XE IRU WKH .UDVQRGDU 7THUULWRU\ 'RFWRU RI /DZ

(OHQD % .XUJXBUIRKQBVVRU RI WKH '"HSDUWPHQW RI &ULPLQDO 3URFH!
%UDQFK RI WKH /HEHGHY 5XVVLDQ 6WDWH 8QLYHUVLW\ RI -XVWLFH 0
&O0XE 'RFWRU RI /DZ $VVRFLDWH 3URIHVVRU

SRPDQ 0 ORUR]JRY $VVRFLDWH SURIHVVRU R &ULPLQDO /D Z
DW WKH 1RUWK :HVW ,QVWLWXWH EUDQFK RI WKH 2 ( .XWD¢ ;Q (
06/8 &KDLUPDQ RI WKH UHJLRQDO EUDQFK RI WKH 6FLHQWL¢F 3HQL
JLRQ &DQGLGDWH RI /HJDO 6FLHQFHV $VVRFLDWH 3URIHVVRU

5RPDQ $ 5RPDVBRRIHVVRU RI WKH '"HSDUWPHQW RI 7KHRU\ RI /DZ DC
DW ©6W SHWHUVEXUJ 8QLYHUVLW\ RI 7UDGH B8QLRQV IRU WK
RI WKH UHJLRQDO EUDQFK RI WKH 6FLHQWL¢{F 3HQLWHQWLDU\ &OXE
6DLQW 3HWHUVEXUJ DQG /HQLQJUDG 5HJLRQ 'RFWRU RI /DzZ 3U
RI WKH 5XVVLDQ )HGHUDWLRQ

9\DFKHVODY , 6HOGBWRHBYWRY 'HSDUWPHQW RI &ULPLQDO /DZ DQG &UL
ORVFRZ 6WDWH 8QLYHUVLW\ OHPEHU RI WKH 3UHVLGLXP RI WKH 6FL
RI /DZ 3URIHVVRU +RQRUHG 6FLHQWLVW RI WKH 5XVVLDQ )HGHUDWLI

9\DFKHVODY % 6KBHEHD@RRI WKH '"HSDUWPHQW RI &ULPLQDOLVWLFV R
8QLYHUVLW\ 'RFWRU RI /DZ 3URIHVVRU B5HSXEOLF RI %YHODUXYV



$OH[DQGHU 6 6KBUWPRIKHRYRU RI WKH &ULPLQDO 3URFHGXUH 'HSDUW
$FDGHP\ RI WKH ,QYHVWLJDWLYH &RPPLWWHH RI WRHRIXWWIRIQ )HGHU
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/HIJDO PHDVXUHV WR FRPEDW FULPH RQ WKH 'DUNQHW

% (=8*/<, 5/ 9
7KH VXEMHFW RI D FULPH LQ WKH FULPLQDO OHJLVODWLRQ RI WKH 3HRSC
DQG WKH 5XVVLDQ )HGHUDWLRQ D FRPSDUDWLYH OHJDO DQDO\VLV

0252=29 5 0 $1'5((9% 6 9

-XGLFLDO RYHUVLJKW DW WKH SUH WULDO VWDJH LQ WKH 5XVVLDQ )HGH!
DQG WKH &RPPRQZHDOWK Rl ,QGHSHQGHQW 6WDWHVY D FRPSDUDWLYH OF
DQG D VHDUFK IRU ZD\V WR LPSURYH HtHFWLYHQHVYV

.+$5.296.< (/
,OQOWHJUDWHG FRUUHFWLRQDO IDFLOLWLHYV IXWXUH RU UHDOLW\

'925<%$16.29 , 9
SUREDWLRQ RU "

$*$5.29 $ 9
([ WUHPLVP EDVLF FRQFHSWV DQG WKH VA\VWHP RI SUHYHQWLYH ZRUN LQ

3(1.29 ( ,
6SHFL:FV RI RSHUDWLRQDO VHDUFK VXSSRUW IRU WKH LQYHVWLJDWLRQ
FRPPLWWHG LQ FRUUHFWLRQDO IDFLOLWLHV

.$/8=+,1$ 0 $ .5,929<%$=6 $
2SHUDWLRQDO DQDO\WLFV DV D NH\ FRPSRQHQW
RI LQIRUPDWLRQ VXSSRUW IRU RSHUDWLRQDO DQG LQYHVWLJDWLYH DFW

&+856,1 5 6
6RFLHWDO PHDVXUHV WR SUHYHQW VXLFLGH LQFLWHPHQW
VKLIWLQJ I[URP UHDFWLRQ WR EXLOGLQJ SHUVRQDO UHVLOLHQFH

0867%$)$(9 = 5 2
JHDWXUHV RI WKH VHFXULW\ GHSDUWPHQW DFWLYLWLHV LQ LQYHVWLJDW
SUREOHPV Rl OHJDO UHJXODWLRQ DQG ZD\V RI LPSURYHPHQW

3521,1% ' 9
7KH VXSHUYLVRU\ DFWLYLWLHV RI WKH SURVHFXWRU RYHU WKH VXVSHQV
RI FULPLQDO SURFHHGLQJY D FRPSDUDWLYH DQDO\VLV RI 5XVVLDQ DQG

*$6<029% 1 $
3UREOHPV RI VHQWHQFLQJ IRU FULPHY FRPPLWWHG LQ FRPSOLFLW\
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Dm[Zgkdbc Jhkm~Zjkl\_gguc mgb\_jkbl_lI DjzkghnZj Jhkk
DOLQD HUGDNRYD#\DQGH[ UX KWWSV RUFLG RUJ

F:DKBF =?2GG:>V?<BQ =HJ?GDH

Dm[Zgkdbc Jhkm”Zjkl\_gguc mgb\_jkbl_I DjZzkgh~Zj Jhkk
OD[LPBIJNR#PDLO UX KWWSV RUFLG RUJ

:gghlzZpby < klZlv_ jzZzkkfzZljb\Z _|Iky ZdImZevgZy ijh[e_fZ jhklZ ij_klmi
ghc ~_yl_evghklb \ >Zjdg_|_ ij_"klZ\eyxs_c ]Jeh[Zevgmx m]jham [_ahiZk
klb :gZebabjm_Ilky klZlbklbdz ih™I\_j"~"ZxsZy agZqgbl_evguc jhkl db[_jZ
b g_azdhgguo k~_ehd \ I_g_\hf k_]f_gl_ Bgl_jg_1Z HIf_gqzZ_Iky qglh g_kfh
gZ mklzZghle_ggmx \ M]J]heh\ghf dh~_dk_ JN hI\_IklI\_gghklv az fgh]b_ ij_
ie_gby kh\_jrz _fu_ \ >Zjdg_I_ hlkmlkl\mxI| khklzZ\u g_ihkj_"~klI\_ggh ¢
ijZ\e_ggu_ ijhlb\ _]h bgnjZkljmdImju < klyab k wlbf ij_"eZzZ]Z_Iky \\_Kk
\ MD JN gh\u_ ghjfu djbfbgZebabjmxsb_ kha”Zgb_ b j_dezZfm >Zjdg_I ie
nhjf jZajzZ[hldm ~ey gbo ijh]jzZffgh]h h[_ki_qg_gby Z 1Zd _ jZkijhkljZg_gb_
bgkljmdpbc ih “hkimim 1j_"eZ]Z_Ilky kbkl_fzZlbabjh\ZIv wlb f_ju \ hI*_e\
]lez\_ MD JN qlh ihalhebl kgbablv \j_~hghkgh_ \ebygb_ >Zjdg_I|Z iml_f k
gby "hkimiz d g_fm b ij_k_q_gby ~_yl_evghklb kihkh[klI\mxs_c _]h jZa\bl

Dexqg_\u_ keh\zZ ~Zjdg_I| db[_jij_klmighklv Zghgbfghklv |I_g_\hc Bgl
g_| mlheh\gzZy hiI\_IkI\_gghklv h[s_klI\_ggZy hizkghklv

M]lheh\gh ijZ\h\u_ gZmdb

>ey pblbjh\2gbgdh\z K =hj_gdh F = ljZ\h\t
Ib\h” _ckI\by ij_kimighklb \ >Zj#i§ FULPLQDOLV VFLHQWLDUXP
Lhf < K GRL

2ULJLQDO DUWLFOH

/[HIDO PHDVXUHV WR FRXQWHUDFW FULPH

$/,1$ 6 (5'$.29%

.XEDQ 6WDWH 8QLYHUVLW\ . UDVQRGDU ©5XVVLD DOLQD
KWWSV RUFLG RUJ

0$;,0 * *25(1.2

.XEDQ 6WDWH 8QLYHUVLW\ .UDVQRGDU 5XVVLD OD[L
KWWSV RUFLG RUJ

¢ 2j2zdh\Z : K =hj_gdh F =



$EVWUDFW 7KHDUWLFOH GLVFXVVHVY WKH FXUUHQW SUREOHP RI W|
WKH 'DUNQHW ZKLFK SRVHV D JOREDO VHFXULW\ WKUHDW 7KH VWD)
LQFUHDVH LQ F\EHUDWWDFNV DQG LOOHJDO WUDQVDFWLRQV LQ WKFE
DUH DQDO\JHG ,W LV QRWHG WKDW GHVSLWH WKH UHVSRQVLELOLW\
RI WKH 5XVVLDQ )HGHUDWLRQ IRU PDQ\ FULPHVY FRPPLWWHG RQ WK
FRPSRXQGY GLUHFWO\ GLUHFWHG DJDLQVW LWV LQIUDVWUXFWXUH

LOQOWURGXFH QHZ QRUPV LQ WKH &ULPLQDO &RGH RI WKH 5XVVLDQ )t
FUHDWLRQ DQG DGYHUWLVLQJ RI 'DUNQHW SODWIRUPVY WKH GHYHO
Dv ZHOO DV WKH GLVVHPLQDWLRQ RI DFFHVV LQVWUXFWLRQV W
WKHVH PHDVXUHV LQ D VHSDUDWH FKDSWHU RI WKH &ULPLQDO &RGH
ZKLFK ZLOO UHGXFH WKH KDUPIXO LQAXHQFH RI WKH 'DUNQHW E\ Q
VXSSUHVVLQJ DFWLYLWLHV WKDW FROQWULEXWH WR LWV GHYHORSPH

.H\ZRUGV GDUNQHW F\EHUFULPH DQRQ\PLW\ VKDGRZ ,QWHUQHW
GDQJHU

&ULPLQDO OHJDO VFLHQFHYV

JRU FLWDWLRAQ (UGDNRYD $ /6HIJDRUAHHDWXUHY WR FRXQWHUDEF\
FULPHRQ WKH/HDUNQRPWQDOLY VFLHQWLDUXP YRO QR
GRL

Kh\j_f_gguc Bgl_jg_I| y\ley_Iky g_h”ghjh”rghc kbkl_fhc < gzf \u~_ey_|
gy hldjuluc Bgl_jg_ | ]Jem[hdbc Bgl _jg I b Ilzfguc Bgl_jg_ | Bf_ggh lzfg
>Zjdg_Ihf >Zjdg_I| £ wlh gqzZklv Bgl_jg_IZ ~hklmi d dhlhjhc \hafh _g k
Zevghlh ijhljzffghlh h[_ki_qgq_gby iha\lheyxs_]h ihevah\Zl_eyf khojZgyl
azZzgbfzykv ijhlb\hijZz\ghc ~_yl _evghklvx 1Zdhc dZd g_aZdhgguc h[hjhl]
r ggbg_kl\h ozZd_jklI\h g _aZdhggZy ijh*"Z°Z hjm by Ihjlhley ex”~vfb ih
lh\ azZzdZa m[bckl\

:dimZevghklv b ijhle_fzZlbdzZ ~"Zgghc | _fu azZdexqgZ Iky \ Ihf qglh \ il
fy jhev >Zjdg _1Z kbevgh \hajhkeZ ;hevrh_ dhebqg_klI\h ij_klmie_gbc Kkl
[ez]h~Zjy \hafh ghklb hklZlvky Zghgbfguf Ijh[e_f_>Zjdg_IZ m”_ey_lky
\gbfZgby Z hg ij_"klZ\ey | ]Jeh[Zevgmx m]jham [_ahiZkghklb kdju\zZ 1 |
Ib\ghklv

lj_kimie_gby kh\ _jrz fu_\ >Zjdg_I|_ ho\Zlu\Zxl ijZzdlbg_kdb \k_ Jez\
gZklb M]Jheh\gh]h dh~_dkzZ Jhkkbckdhc N_"_jZpbb ~Ze__ + MD JN Kh’

feg ij_klmie_gbc aZzZj_]bkljbjh\Zgguo \ Jhkkbb az f_kyp_\ ]hn"Z
\Zgb_f Bgl_jg_I1Z [ueh kh\_jr_gh luk > @ < >Zjdg_|_m\_ebqgbe
khh[s_gbc hlghkysboky d klbe jzf £ ijh]ljzffzf ~ey djZ b dhgnb”~_gpbZz
fZpbb 1Zdhc dZd mqgzlgu_ ~Zggu_ ey \oh”Z \ kbkl_fm nbgZgkh\u_ j_
NZggu_ |h bgnhjfZpbb dhfiZzgbb ©Bgnhjfazshblz2 \ ]h m dhebqg_kI\
bkihevah\zZgb _ f klbe_jh\ m\_ebqgbehkv gZ ih kjZz\g_gbx k fo\ ]

luk Z d fm ihdzazl_ev \ujhk ~h luk Zl1zd gZ mkljhckI\Z iheva
< ]Jhrm zZdIb\ghklv db[_jij_klmigbdh\ \ ~Zjdg_|_ m\_ebgbeZkv gz
gbx k ]h~rhf ~hklb]lJgm\ "h  luk h[tyle _gbc \ f_kyp > @

HArghc ba dexqg_\uo |I_g”™_gpbc 1h~Z y\ey |ky jhkl fZkrlZ[bjm _fuo
"Mb bfuo bkdmkkI\_gguf bgl_ee_dlhf rbnjh\Zgb_f b zZ\IhfZlbaZpb_c Dkt
db | _i_jv Zdlb\gh bkihevamx|l ©BkdmkkI\ _gguc bgl ee_dl dZd mkem]m
ZNZilb\gu_ nbrbg]lh\u_ ZIZzdb dhlhju_ \ j_Zevghf \j_f_gb f_gyxl yaud &b
fhklb hl ih\_~ _gby ~ _jlN\u Z 1zZzd _ \j_~hghkgh_ IH kihkh[gh_ h[oh”blv
kbkl_fu aZsblu ('5 azZ kq_I| $, ]_g_jZpbb fmlZpbc \ k\h_f dh”_

1ZjZee _evgh ljZgknhjfbjm_Iky b bgnjzZkljmdImjZ | _g_\h]h jugdzZz G|
iehsz”~db ihyleyxlky dZ""u_ + g_"_eb qZklh bo j_dezZfbjmxl gZ aZdjull
\ 7THOHJUDP dZgZeZo <kz qZs_ "ey Zghgbfguo ljZgaZdpbc bkihevamxl



\f_klh [bldhbgZ > @

JZKI_I' b ms_j[ Zlzdb gZ djblbg_kdmx bgnjZkljmdIimjm Jhkkbb \

jZaZ Z h[sbc ms_j[ hl ,7 ij_klmie_gbc aZ i_j\u_ iylv f_kyp_\ ]hrz
fej” jm[e_c \ hkgh\ghf aZ kq_I| “bklZgpbhggh]lh fhr_ggbg_klI\Z

MD JN mklZgh\e_gZ hI\_IkI\_gghklv azZ ij_klimie_gby kh\_jrzZ_fu_ \ >.
f_j azZ lhjlhlex hjm b_f kI MD JN hrgZzdh g_ mklzZgh\e_gZ |Zdh
kihkh[klI\mxsb_ jZa\blbx | _g _\h]h Bgl_jg 1Z Ilhwlhfm ij_~klZ\ey Iky p_e
mklZgh\le_gb_ \ MD JN hlI\_IklI\_gghklb aZ kharzZgb_ >Zjdg_I| kZclh\ bo j
ijh]jzffgh]lh h[_ki_q_gby ey >Zjdg_1Z aZzZ jzZzkijhkljZg_gb_ bgkljmdpbc ¢t
eyxsbo ihizklv \'I| _g \hc Bgl_jg | aZ h[_ki_g_gb_ " _yl evghklb "Zggh]
g_|z

>7Zjdg_| +\GUD [ue kha~Zg Yghf DezZjdhf \ ]h*m b bagZqgZevgh g_
ij_szggufb ~ _ckl\byfb Gh \hafh 'ghklv hklz\ZIvky Zghgbfguf ijb\e_dez
\uimklIblv ijh]ljzffm + 7RU >Ze__ k ihyle_gb_f djbilh\Zexl b hgeZcg rbn
ieZlnhjfz klZzeZ ohjhrbf f_klhf ey ij_kImigbdh\ > @ <k_ hklZevgu_ |z
fu ihyley\rb_ky ih ijbf_jm +\GUD kha”zZ\Zebkv m _ k p_evx \_" gby ¢
| _evghklb 1h” jhebdzZfb k j_dezZfhc +\GUD ij_"klZ\bl_eb ~Zggh]h >Zjd
k\hbo hI\_Ih\ dhff_glzZlhjzf gZibkzZeb qlh ex?yf g_ klhbl i_j_"b\ZIv h a
ghlh >Zjdg 1Z £+ gZ f_kl_ h~gh]h aZ[ehdbjh\Zggh]h dZgZeZ ©\ujZkIiml?2
+\GUD > @ I|hwlhfm \ MD JN ke_"m_1 ij_"mkfhlj_Iv klZlvx kh]ezZkgh dh
s >Zjdg_|I| ieZlnhjfm k p_evx \_~ gby g_aZdhgghc ~_yl _evghklb g_k
\_IkI\_gghklv

Ke_"mxs__ ij_"eh _gb_ \ul_dzZ_I| ba ij_~ums_]h = hI\_IkI\_gghklv a
ijhljzffghlh h[_ki_qgq_gby ey >Zjdg_1Z Ilhkdhevdm \uoh” \ >Zjdg_| hkms
fhsvx ki_pbZevghlh ijh]jzffgh]lh h[_ki_q_gby 725 7KH 2QLRQ 5RXWHU
BURMHFW + g _\b~bfuc Bgl_jg_|I Z 1Zd _ g_j_a ki_pbZevgu_ 931 k_j\bk
lh ke_~m_I \\_kIb \ MD JN klZlvx khlezZkgh dhlhjhc ebph kha”Zxs__ b j
ki_pbzZevgh_ ijh]ljzffgh_ h[_ki_q_gb_"ey | _g_\h]h Bgl_jg 1Z g_ y\leyx
kimiguf ih”e_"bl m]lheh\ghc hlI\_IkI\_gghklb ;ezZ]h”~Zjy wlhfm ~hklImi d
nhjf_ agZgbl_evgh kmablky

LZzd _ \ MD JN hkh[_ggh \Z gh ij_~mkfhlj_Iv hI\_IklI\_gghklv azZz j_de
<h \j_f gZ dh]*Z kms_klI\h\ZezZz +\GUD [ueh hqg_gv fghlh kizf jZkkuehd
ijyfZzy hldjulzy j _dezZfzZ gZ <RX7XEH \ THOHJUDP dZgZeZo gZlb\gZy j_
m [eh]_jh\ +\GUD IljZlbezZ gZ j _deZfm [he__ fbeebZj~Z jm[e_c \ ]h~" ;
b j_dezZfguo Zdpbc GZb[he__ ]jhfdZy bklhjby ijhbahrez \_q_jhf N dz
dh]~z z\Ilh[mk k j_deZfhc fZjd_lie_ckzZ .UDNHQ 9Z g_]lh gZg_keb gZa\z
45 dh” \_"msbc gZ _]h kljZgbpm i_j djue ~\_ ihehku gZ Gh\hf :j[Z]_
Fbgbkl_jkI\Z bghkljZgguo ~_e ?sz “h k\h_]h aZimkdZzZ j_dezfz ~Zggh]h i

gZ hrghf ba j_dezZfguo dm[h\ \ ©Fhkd\Z Kblb& : \ yg\Zj_ lh~Z j_deZ
ihyleylvky \ fhkdh\kdhf f_Ijh > @

< k\yab k wibf g_h[oh”bfh \\_klb \ MD JN klZlvx h azZij_|_j_dezfbjh\Z
Ihjjmxsbo g_aZdhggufb h[t_dlZfb < N_”"_jZevghf aZdhg_ hl ] «
dezf_ 2\ ki ij_~klz\e _gu h[t _dlu j_dezfbjh\Zgby j dezZfZ dhlhjuo g_ *

HrgZdh hI\_IkI\_gghklv aZ IZdmx j_deZfm g_ mklZgh\e_gZ Ilhwlhfm p_e
\ MD klZlvx kh]ezZzkgh dhlhjhc ebpz jZkijhkljZgyxsb_ bgnhjfZpbx h >Zj
e _ggmx gZ ihlj _[bl _ey k p_evx ijb\e_g_gby \gbfZgby \ h[s_klI\_gguo f_
kj_~kI\Zo fzkkh\hc bgnhjfZpbb ih”e_"Zl m]l]heh\ghc hI\_IkI\_gghklb
;eZlh~zZjy "Zgghc klZlv_ fh gh [m”~_I| khdjZlblv dhebqg_klI\h ex®*_c agZ
ieZlnhjfZzo Z agzZqgbl k\_klb d fbgbfmfm gbkeh | _o dlh ihevam_Iky bo m
Q_eh\_d g_ agZxsbc Ze]lhjblfz ihiz~rzZgby \ I_g_\hc Bgl_jg_| fh _1I e



gZ ijhklhjzZzo hldjulh]lh Bgl_jg_I|Z Kh]l]eZkgh bkke_"h\Zgbx ijh\_~_gghfm
\k_o ihbkdh\uo azZijhkh\ *RRJOH k\yazZgguo k >Zjdg_Ihf iulzZxlky gZclb
d g_fm ~“hkimi > @ Kj_"b ex”_c bgl_j_kmxsboky I_g_\uf Bgl_jg_Ihf
jhkldb m dhlhjuo g_ knhjfbjh\ZeZkv ikbobdzZz L_f [he__ qlh g_h[oh”bf
h[_ki_q_gb_ gZoh”blky \ hldjulhf "ey kdZgb\Zgby “hklimi_ >Zggu_ >Zj«
Ib\gh \ebylv gZ ih?jhkldh\ b m gbo fh _| knhjfbjh\Zlvky mklZgh\dZ gZ |
| evghklv < >Zjdg_|_1zZd _ _klv bgkljmdpbb ih kharZgbx \ajulqZluo \_
db fhlml \hkihevah\Zlvky ~Zggufb ko_fZfb b gzZg_klb \j_~ dzd k_[_ |Z
Bf _ggh ihwlhfm \ MD JN klhbl \\_klIb klZlvx kh]ezZzkgh dhlhjhc ebpz |z
bgkljmdpbb kkuedb Ze]lhjblfu \b”_h b bgmx bgnhjfZpbx dhlhjZy kihkl
gbx \ >Zjdg_I g_kml m]J]heh\gmx hI\_IlklI\_gghklv

Ba aZ Ih]Jh qglh >Zjdg_| aZj_dhf_g”~h\Ze k_[y dZd gqZklv Bgl_jg_IZ b
ghklvx \_klb g aZzdhggmx ~_yl _evghklv Ih ke_~m _| \\_klb hI\_IkI\_gghl
Nyl _evghklb ~Zggh]lh k_dlhjz Bgl_jg_lz Bf__Iky \\bm qlh gZ ~"Zgguo
ex b dhlhju_ kzZfb g_ihkj_~kI\_ggh gbg_]lh g_ ijh”*Zxl gh jZ[hlZx] gZijb1
Z~rfbgbkljzZzlhjh\ fh”_jZlhjh\ Lh _klv 1Zd beb bgzZq_ \jZszZxlky \ ij_kIimig}

lj_~eh”_ggu_ klzZlvb fh gh h[t_~bgblv \ hlI*_evgmx JeZ\m ihk\yszggm
lj_klmie_gby kihkh[klI\mxsb_ jZa\blbx I_g_\h]h k_]f_glzZ Bgl_jg_I|Z B
gmx JeZ\m \ jZa"_e MD JN %= Ij _kimie_gby ijhlb\ h[s_kI\_gghc [_ahiZz
kI\_gghlh ihjyrdz

Lzdbf h[jZzahf fh gh k~_eZzZlv \u\h”® qlh dzd ij_"klzZ\ey_Ilky iheghkl\
hl | _g \h]h Bgl_jg 1Z g_ m~Zklky ihkdhevdm fu "b\zf \ bgnhjfZpbhgghf t
dh fh gh fbgbfbabjh\zZlv _]lh iZ]m[gh_ \ha”~_ckl\b_ b k\_klb d fbgbfmfm |
ij_klmie_gby ihkj_~kI\hf ij_~eh _gguo baf_g_gbc \ MD JN

KIBKHD BKLHQGBDHCX<

Dz ~h_ q_I\_jlh_ ij_klmie_gb_ \ Jhkkbb kh\_jrzxl g_j_a bgl_jg_I Fhkd\Zz
L:KK + 85/ KWWSV WDVV UX REVFKHVWYR NZIZ hl[jZs_gby

;ulv gZ klbe_j_ \bjmku \hju iZjhe_c fzkdbjmxlky ih® g_cjhk_Iv "HHS6HHI
Ba\_klby + 85/ KWWSV L] UX DOQWRQ EHO\L E\W QD VWLOHUH YL
SRG QHMURVHW GHHSVHHN ~ZIZ h[jZs_gby

Bkke_"h\zZgb_ ihdzZazZeh jhkl db[_jij_klmighklb gz Ij_Iv \ ~"Zjdg_I_\ Thn
ebggu_ nbgzZgku + 85/ KWWSV ILQDQFH UDPEOHU UX PRQH\ LV\
NLEHUSUHVWXSQRVWL QD WUHW Y GDUNQHWH Y JRGX ~ZIZ h[jZs_g

'DUN :HE 6 WDWLVWLFYV + &\EHUFULPH ODUNHWYV %UHDFKHV 6H
FRPSDUHFKHDSVVO FRP GDUN ZHE VWDWLVWLFV F\EHUFULPH WUHQGYV
NZ1Z h[jZs_gby

Qlh I1zdh_ ~Zjdg_I b klhbl eb _]h bkihevah\zZlv + 85/ KWWSV ZHE]QDP

GDUNQHW ~Z1Z h[jZs_gby

Dlh kha”rZe +<'5%$" JZa[hj gZjdh bfi_jbb + 7THOHJUDSK + 85/ KWWSV W
+<'5$5D]ERU QDUNR LPSHULL ~Z1Z h[jZs _gby

re_dkzg”™jh\ : = KZnjhgh\ : : Bkihevah\Zgb_ k_Ib >Zjdg_|I ijb ih~]Jhlh\d_ b
ij_klmie_gbc <_klgbd KZzZgd!l I_I_j[mjlkdh]lh mgb\_jkbl_1Z F<> Jhkkbb

+

GZjdhlbdb | _i _jv j_deZfbjmxl \ f Ijh b gZ mebpZo Fhkd\u DZd \hcgZ aZ g.

kbb \ureZ aZ ij_~ _eu ~Zjdg_ IZ" E_glZ jm =+ 85/ KWWSV OHQWD UX DUV
NZ1Z h[jZs_gby

N_"~_jZevguc aZdhg hl < NA j_ "~ hl H j_dezf_ KIK
kmevlZgllexk?2 + 85/ KWWSV ZZZ FRQVXOWDQW UX GRFXPHQW FRQVBG
HIDG | DDGI E D HIE

Qlh 1zdh_ ~Zjdg_| b klhbl eb _]h bkihevah\Zlv *+ 85/ KWWSV ZHE]QDP
GDUNQHW AZ1Z h[jZs_gby



5()(5(1&(6

2QH LQ IRXU FULPHV LQ 5XVVLD LV FRPPLWWHG RQOLQH ORVFRZ - |

UX REVFKHVWYR DFFHVVHG $XIXVW
6WD\LQJ RQ WKH FXWWLQJ HGJH SDVVZRUG VWHDOLQJ YLUXVHV P
QHWZRUN _ $UWLFOHV _ ,]JYHVWLD + 85/ KWWSV L] UX DQWF

SDUROHM PDVNLUX\XWV\D SRG QHMURVHW GHHSVHHN DFFHVVHG $ X
6WXG\ VKRZV F\EHUFULPH RQ WKH GDUN ZHE URVH E\ D WKLUG LQ

+ 85/ KWWSV ILQDQFH UDPEOHU UX PRQH\ LVVOHGRYDQLH SRNI
WUHW Y GDUNQHWH Y JRGX DFFHVVHG $XIXVW
'DUN :HE 6WDWLVWLFV + &\VEHUFULPH ODUNHWY %UHDFKHYV 6 H

FRPSDUHFKHDSVVO FRP GDUN ZHE VWDWLVWLFV F\EHUFULPH WUHQGYV
DFFHVVHG 6HSWHPEHU
:KDW LV WKH GDUN ZHE DQG VKRXOG \RX XVH LW" * 85/ KWWSV

GDUNQHW DFFHVVHG 6HSWHPEHU
KR FUHDWHG +<'5%" $Q DQDO\VLV RI WKH GUXJ HPSLUH *+ 7THOHJUDS'
VR]GDO +<'5$5D]JERU QDUNR LPSHULL DFFHVVHG $XIXVW

$OHNVDQGURY $ * 6DIURQRY $ $ 7KH XVH RI WKH 'DUNQHW LQ WKI

FULPHV %XOOHWLQ RI 6W 3HWHUVEXUJ 8QLYHUVLW\ RI WKH OLQLVWL
SS +

'UXJVvV DUH QRZ EHLQJ DGYHUWLVHG LQ WKH ORVFRZ 8QGHUJURXQG O
KDV WKH EDWWOH IRU 5XVVLDYV GUXJ PDUNHW PRYHG EH\RQG WKH GD
UX DUWLFOHYV GDUNSU DFFHVVHG 6HSWHPEHU

JHGHUDO /DZ 1R )= RI ODUFK DV DPHQGHG RQ $SULO |
HERQVXOWDQW3OXVY = 85/ KWWSV ZZZ FRQVXOWDQW UX GRFXPHQW
HIDG | DDGI E D HIE

:KDW LV WKH GDUN ZHE DQG LV LW ZRUWK XVLQJ" £ 85/ KWWSYV
GDUNQHW DFFHVVHG 6HSWHPEHU

K<?>?GBY H; :<LHJ:O

EBG: K?J=?27?<G: ?J>:DH<kIm”~_gldZz dmjkzZ xjb”bg_kdh]l]h nZdmevl
bf :: Ofujh\Z N_»_jZevgh]h Jhkm~ZjkI\_ggh]lh [x~ _lghlh h[jZah\ZI_evghl]h
gby \ukr_]h h[jZah\Zgby ©Dm[Zgkdbc ]hkm~ZjklI\_gguc mgb\_jkbl_I2 DjzZkg
DOLQD HUGDNRYD#\DQGH[ UX KWWSV RUFLG RUJ

F:DKBF =?GG:>V?<BQ =H82d7&ZDMM"ZI| xjb"bgq_kdbo gZmd ij_ih"Z\ZI_ev dZ
Aju mlheh\ghlh ijz\Z b djbfbgheh]bb xjb”"bq_kdh]h nZdmevl_IZ bf :: Ofu
jZevghlh JThkm~ZjkI\_gghlh [x~ _Igh]h h[jZah\Zl_evgh]h mqgj_""~_gby \ukr_]h
gby ©Dm[Zgkdbc ]Jhkm~Zjkl\_gguc mgb\_jkbl_I2 Djzkgh”~zZj Jhkkby ODJ[L
KWWSV RUFLG RUJ

,1)250%7,21 $%287 7+( $87+256

$/,1% 6 (5'$.298% )LIWK \HDU VWXGHQW DW WKH $ $ .KP\URY )DFX
6WDWH 8QLYHUVLW\ D IHGHUDO VWDWH IXQGHG KLJKHU HGXFDWL
DOLQD HUGDNRYD#\DQGH[ UX KWWSV RUFLG RUJ

0%;,0 *(11%$',(9,&+ *25(1#23K' LQ /DZ /HFWXUHU LQ WKH 'HSDUWPHC
/IDZ DQG &ULPLQRORJ\ $$ .KP\URY )DFXOW\ RI /DZ .XEDQ 6WDWH
%XGIJHWDU\ (GXFDWLRQDO ,QVWLWXWLRQ RI +LJKHU (GXFDWLRQ .UD
KWWSV RUFLG RUJ

KiZlvy ihkimibez
ljbgylz d i_qZlb



GZmqgZy klZlvy

M>D
GRL
Km[t _dl ij _kimie_gby \ m]he ghf aZdhgh”~Zl _ev
DblZckdhc GZjh*ghc J_kim[eb b Jhkkbckdhc N _
kjZ\gbl_evgh ijZ\h\hc ZgZeba

J?C=:G EB <BDLHJH<BQ ;?AM=EUC
Lxf _gkdZy h[eZklv Jhkkby UYEH]XJOL#JPDLO FRP

:gghlzZpby < klZlv_ gZ ijbf_j_~\mo kljZg dhglbg_glZevgh ijZ\h\hc fh”_e
kh\j_f_gguo Jhkkbb b DblZy ijhZgZebabjh\ZgZz aZzdhgh”~Zl_evgZy j_leZf
pby xjbr"bg_kdbo ijbagzZzdh\ km[t_dIZ ij_klmie_gby G_h[oh”bfhklv \ ih\u
gbb ij_\_glb\ghc jheb m]J]heh\gh]h aZzdhgh”~Zl_evkI\Z \ kn_j_ ij_"mij_"~

ij_kimighklb b ijhbkoh”ysb_ j_nhjfu \ "\mo kljZgZo ZdImZebabjmxl Ijh\
N _gb_ bkke_"h\Zgbc kjz\gbl_evgh ijZz\h\h]lh o0Zjzdl_jz < jzZ[hl_ [ueb hi
N e_gu ©dhglmju? jhkkbckdh dblZckdh]lh \aZbfh”_ckl\by \ m]Jheh\gh ijZz
kn_j_ Z j_amevliZlu bkke_"h\Zgby ihdZaZeb [ebahklv "\mo ijZ\hihjy~dh
ih*oh~Zo d ijZ\h\hc j_JeZf_glZpbb m]Jheh\ghc hI\_IkI\_gghklb km[t_dlIh\
kilmie_gby JZaebqby \ *hdljbgZevguo ih*oh”"Zo \ *_ckl\mxsbo MD 1Zd"_ ¢
k\h_ hljz>_gb_ \ bkke_~h\Zgbb < jZ[hl_ bkihevah\Zebkv "\Z ki_pbZevgh
mgguo f_Ih~Z bklhjbdh ijZ\h\hc b kjZ\gbl_evgh ijZ\h\hc f_Ih~u iha\he|
rb_ dhfie_dkgh bamgblv *Zggmx |_fm \ kjZ\gbl_evgh bklhjbg_kdhc i_jki
\

Dexq_\u_ keh\Z xjb”bq_kdb_ ijbagzZdb km[t_dl ij_klmie_gby h]jZgb
gZy \f_gy_fhklv ijbgpbi "\hcgh]h gZzdZazZgby

M]lheh\gh ijZ\h\u_ gZmdb

> ey pblbjh\Zgalmyeuc J < Km[t_dl ij_klmie_gby \ m]heh\

ghf azdhgh”~ZIl_evklI\_ DblZckdhc GZjh~rghc J_kim[ebdb b Jhkkbckdh
N _jZpbb kjzZ\gbl_evgh ijZ\h\hc /HJZédaPLQDOLV VFLHQWLDUXP

Lhf < K GRL

2ULJLQDO DUWLFOH

/KH VXEMHFW RI D FULPH LQ WKH FUL QDO C
5HSXEOLF RI &KLQD DQG WKH 5XVVLDQ )
D FRPSDUDWLYH OHJDO DQ O\VLV

5($*$1 /(( 9 %(=8*/<,
7\XPHQ UHJLRQ 5XVVLD UYEH]XJOL#JPDLO FRP

$EVWUDFW 7KH DUWLFOH DQDO\]HV WKH OHJLVODWLYH UHJXODWI
RI WKH VXEMHFW RI D FULPH XVLQJ WKH H[DPSOH RI WZR FRXQWUL
PRGHO RI PRGHUQ 5XVVLD DQG &KLQD 7KH QHHG WR HQKDQFH WKH S
OHJLVODWLRQ LQ WKH ¢HOG RI FULPH SUHYHQWLRQ DQG WKH RQJRL
DFWXDOL]H WKH FRQGXFW RI FRPSDUDWLYH OHJDO VWXGLHV 7KH S

amJeuc J <



RI 5XVVLDQ &KLQHVH FRRSHUDWLRQ LQ WKH FULPLQDO ODZ VSKHUH
VKRZHG WKH SUR[LPLW\ Rl WKH WZR OHJDO V\VWHPV LQ DSSURDFKH
FULPLQDO OLDELOLW\ RI VXEMHFWV RI FULPH 'LfHUHQFHV LQ GRFW
&ULPLQDO FRGHV DUH DOVR UHAHFWHG LQ WKH VWXG\ 7ZR VSHFLDO
DQG OHJDO DQG FRPSDUDWLYH OHJDO PHWKRGV ZHUH XVHG LQ WKH
WR FRPSUHKHQVLYHO\ VWXG\ WKLV WRSLF IURP D FRPSDUDWLYH KLV
H\ZRUGV OHJIDO VLIQV WKH VXEMHFW RI WKH FULPH OLPLWHG VD
SXQLVKPHQW

.H\ZRUGV OHJDO HOHPHQWY VXEMHFW RI WKH RfHQFH GLPLQL
SULQFLSOH RI GRXEOH MHRSDUG\

&ULPLQDO OHJDO VFLHQFHYV

YRU FLWDWLRQ %HIXJOXEMHFW RI D FULPH LQ WKH FULPLQDO
Rl WKH 3HRSOH V 5HSXEOLF RI &KLQD DQG WKH 5XVVLDQ )HGHU
OHJDO DQMQ\WILM.PLQDOLV VFLHQWLDUXP YRO QR '
GRL

< mkeh\byo "bgzZfbqgh]lh jZza\blby kljZIl_]bg_kdh]h izZjlg_jkI\Z f_""m
AN _jZpb_c b DblZckdhc GZjh*ghc J_kim[ebdhc ho\Zlu\Zxs_]h wdhghfb
kdmx b ImfzgblZjgmx kn_ju \hajzZklZ_| agZqgbfhklv ]ZjfhgbaZpbb b \azZt
gZpbhgZevguo ijZ\h\uo kbkl_f > @ Bgl _gkbnbdZpby f_"1Thkm~Zjkl\_gg
guo dhglzdlh\ g_ba[_"gh \e_q_I aZz kh[hc \hagbdgh\_gb_ ijZ\h\uo kbIm
]Jem[hdh]h agZgby aZdhgh”Zl_evklI\Z izZjlg_jZz \ |Ihf gbke_ £ \ h[eZKklIDb
gZijyfmx azljzZ]lb\Zxs_]h nmg~Zf_glZevgu_ ijZ\Z b k\h[h”u ebqgghklb

Hkh[mx |I_hj_Ibg_kdmx b ijZzdlbg_kdmx agzZqgbfhklv \ wihf dhgl_dkl_ ij
gbl_evgh_ bkke_~h\Zgb_ bgklblmlZ km[t_dlZ ij_klmie_gby Bf_ggh \ *"Z
eh\ghlh ijz\Z gzZb[he__ yjdh ijhyleyxlky hkh[_gghklb gZpbhgZevghlh i
ih~roh”h\ d hij_~_e_gbx hkgh\Zgbc b ij_~_eh\ m]l]heh\ghc hI\_IkI\_gghkltl
djbl_jbb km[t_dlZ ij_kImie_gby £ dexq_\u_ we_f_glu hij_~_e_gby khk
gby < Ih ~_\j fy ihgylb_ km[t_dlZ ij_kIimie_gby \hajZkl gZklmie _gby r
kiI\_gghklb hij_"~_e_gb_ \f_gy_fhklb g_\f_gy_fhklb g_ y\eyxlky mgb\_j
jZ Zx|l ]Jem[hdb_ jZaebqgby \ ijZ\h\uo |jZ*"bpbyo nbehkhnkdbo ih*"oh”"Zc
mklZgh\dZo "\mo Jhkm~ZjkI\

l[jh\_~_gb_ dhfie_dkgh]h kjZ\gbl_evgh ijZ\h\h]h ZgZebaZ dhgp_ipbc
ie_gby \ MD JN b MD DGJ iha\hebl g_ Ilhevdh \uy\blv kms_kI\mxsb_ dhee
b h[h]ZlIblv hl_g_klI\_ggmx m]Jheh\gh ijZ\himx gZmdm aZ kg_| bamqg_ghb
N_e_c ijZz\h\h]h j_Imebjh\Zgby IlhgbfZgb_ eh]bdb aZdhgh”Zl_ey DGJ \
ebp ih”e_"Zsbo m]heh\ghc hI\_IkI\_gghklb kha”zZ_I| I_hj_Ibqgq_kdmx [Za
ghlh khljm~rgbqg_kI\Z \ kn_j_ijhlb\h”? _ckl\by ljZgkgZpbhgZevghc ij_klm
\hijhkh\ wdkljZz"bpbb b hdZazgby ijZz\h\hc ihfhsb ih m]J]heh\guf *_eZzf

ljZ\h\u_ kbkl_fu Jhkkbb b DblZy Ijb wihf g_h[oh”~bfh mqgblu\Zlv qlh
deZkkbnbdzZpbb ijzZ\h\hc kbkl_fu DGJ bf__I| "bkdmkkbhgguc ozjzdl_j >
ijZ\h\Zy kbkl_fz \dexqzZ_I| kzZfh[ulgu_ bgklblmlu h[mkeh\e_ggu_ |jZ~b
\hc dmevimjhc DblZy \ hij_~_e_gguc i_jbh” \ebygb_ kh\_Ikdh]h ijz\zZ z
]bhgZo gZzZijbf_j \ =hgdhg]_ we_ f _glu ZglehkzZdkhgkdh]h ijz\Z qlh iha
nhjfbjh\Zgbb Jb[jbrghc ijZ\h\hc fh”_eb b Ij_[m_I hij_~_e_gghc kl_i_ghb
ijb ijyfhf khihklzZ\e_gbb bgklbImlh\ DGJ k _\jhi_ckdbfb ZgZeh]zZfb \ Ihf qb
kdbfb > k @ ijbgzZz”e "ZI d dhglbg _glZevgh ijZ\h\hc fh”_eb b bf_x
g_kdbc hiul ijZz\h\h]h jZza\blby \ ;; \_d_ 1zZdbf h[jZzahf gZmqggh_ hkfuke
ijh[e_fzlbdb \uklmiz_| g_ ijhklh dZzd az”~ZqZ |_hj_Ibg_kdhc xjbkijm”_gp
kmsgZy ihlj [ghklv ijh~bdlh\ZggZy g h[oh”bfhklvx nhjfbjh\Zgby ijhqgg



nmg~rZf _glz ~ey “he]lhkjhgqgh]h b mklhcgb\h]h jhkkbckdh dblZckdh]h \a
J _amevlZlu ih*h[gh]h bkke_"h\Zgby bf_xI kms_kI\_gguc ihl_gpbZe ~ey
A yl_evghklb b ijz\hijbf_gbl_evghc ijZdlbdb Z 1Zd _ ~ey "Zevg_cr_]h |
| evghlh ijZz\h\_~ gby

JhkkbckdzZy N_~ _jZpby b DblZckdzZy GZjh~rgzZy J_kim[ebdZ ijbagZxl g
\ Jhkkbb = _~bgkl\_gguf km[t_dIhf ij_kIimie_gby H~gZdh \ MD DGJ ij_
eh\gZy hiI\ _IkI\_gghklv xjb”"bg_kdbo ebp dhfiZgbc ij_"ijbylbc hj]Zghb
gbc dhee_dlIb\h\ ijbf_gyy ijbgpbi ©*\hcgh]lh gZdZazgby?® gZdZaZgbx
hjlZzgbazpby 1Zd b g_ihkj_"~kI\_ggh hI\_IklI\_ggu_ aZ ij_klmie_gb_ jmd
khlijm~gbdb |Ijbf_g _gb_ijbgpbizZz ©*\hcgh]l]h gZzdzZazZgby2& \ DGJ fh gh ijf
gZ “"\mo ijbf_jZo ba km”_[ghc ijzdlbdb klZ\rb_ \ m]Jheh\gh ijZ\h\hc gZr
gufb

> eh h aZl]jyag_gbb hdjm Zxs_c¢ kj_"u hl ]h~rZ Obfbg_kdbc az\
Paygkm \ p_eyo wdhghfbb gzZ kljhbl_evkI\_ “hjh]l]hklhysbo hgbklguo khh
e | k[jzku\Ze ijhfure_ggu_ hloh”u \ ijblhd j_db Ygpau qlh ijb\_eh d fzZk
\h~rguo [bhj_kmjkh\ aZzZ]jyag_gbx bklhggbdh\ iblv_\hc \h”u ~ey ijbe_ ]2
ijbgbg_gbx \j_~Z wdhkbkl_f_ Km” ijb]h\hjbe dhfiZzgbx d rljZnm \ jZaf_j_
XZg_c¢ b \uiezZl_ dhfi_gkzZpbb aZz wdheh]bg_kdbc ms_j[ \ jZzaf_j_ fbeel
\hkklZgh\e _gb_ wdhkbkl _fu j db =_g jZevguc “bj_dlhj [ue ijb]lh\hj g
gby k\h[h?*u gZgZevgbd ijhba\h”~kl\_ggh]lh p_oZ g_ihkj_~kl\_ggh hj]Z
hloh”~h\ £ ]Jh~Z ebr_gby k\h[h”u
> eh h ijhba\h”?klI\_ hiZzkguo ijh mdIlh\ iblZgby hl ]hrz ©f_ezfl
nZe2 DhfiZzgby ih ijhba\h?kl\m fhehqguo ijh"mdlh\ ~ey kgb _gby k_[_k
dmkkl\_ggh]lh aZ\ur_gby ihdZaZzZl_e_c [_edZ "h[Z\eyeZ \ *_|lkdb_ fhehqg
+ lhdkbggh_ obfbg_kdh_\_s kI\h qlh ijb\_eh d Iy _euf aZ[he \Zgbyf |
lh j_r_gbx km”~Z zZdlb\u dhfiZzgbb dhgnbkdh\Zgu [j_g” ebd\b”bjh\Zg b g
Jmdh\h~bl_ev xjb*bg_kdh]h ebpZ ijb]l]h\hj_g d ih"bag_gghfm ebr_gbx k
[jm~rgbdh\ dhfiZzgbb ijb]Jh\hj_gu d \ukr_c f_j_ gZdZazZgby + kf_jlgZy dZac
<i_j\u_ m]heh\gZy hI\_IkI\_gghklv xjb"bg_kdbo ebp aZ hi*_evgu_ kh!
gbc \ DblZz_ [ueZ azdj_ie_gZ \ ] V1zfh ' _gghf aZdhgh”Zl_evkI\_ >
gh_azZzdj_ie_gb_ m]lheh\ghc hI\_IklI\_gghklb xjb~bg_kdbo ebp ijhbahr
\ ~_ckl\mxs_f MD DGJ ] ”"~ey h[hagZg_gby ~Zgguo ~_ygbc kf gZ
@ azZdhgh”Zl_ev klZe bkihevah\ZIlv |_jfbg ©dhjihjZlb\gh_ ij_klimie_gk
jhkkbckdhfm azdhgh”~zZIl_evkl\m m]Jheh\ghc hl\_IklI\_gghklb ih”e_ “ZI e
gu_ \ukImizlv hl bf_gb xjb”bg_kdh]h ebpZ beb hij_~_eyxsb_ _]1h ~_ckl\
ebph g_ y\ey_Ilky km[t_dIhf m]J]heh\ghc hI\_IklI\_gghklb b ih*e_"bl Ihevd
ghc beb ]jz ' ~Zgkdh ijZz\h\hc hI\_IklI\_gghklb > @

<hajzZzkl m]lheh\ghc hI\_IkI\_gghklb \ MD JN b MD DGJ kh\iz~Z | HJ[st
gbfZevguc = e 'VJIN D e '\ DGJ aZzZ hij_~_e_gguc i_j_g_gv ly db
ij_klmie_gbc mfure_ggh_ m[bckl\h ijbgbg_gb_\j ~Z a“hjh\vx ih\e_d
ke _"~kl\by beb kf_jlv bagzZkbeh\Zgb_ jZa[hc Ihj]lhlex gZjdhlbdzZfb b bg
kimie_gby i_j_gqbke_ggu_ \ hkh[_gghc gZklb "\mo MD > @ K fZjlz
\W_ A gZ ihijz\dZ ijb kh\_jr_gbb mfure_ggh]h m[bcklI\Z beb mfure_ggh
\j_~Z ih\e_dr_]h kf_jlv ijb hkh[h hly]J]gZxsbo h[klhyl_evklI\Zo ebph 7t
jZklz e_| fh™ _I Julv ijb\e_qg_gh d hI\_IkI\_gghklb k kZgdpbb <_joh\ghc
dmjZlmju > k @

G_\f_gy_fh_ebph g_ kihkh[gh_ hkhagz\zZlv k\hb ~_ckl\by b jmdh\h”blv b
obg_kdh]lh jZkkljhckI\Z g_ ih~e_"bl m]lheh\ghc hI\_IkI\_gghklb d IZdhf
xlky ijbgm~bl_evgu_f _ju f_~bpbgkdh]h o0zZjzdl_jZ Ikbobqg_kdh_ jzZkkljh
gZxsb_ \f_gy_fhklv g_ hk\h[h ~Z | hl hI\_IkI\_gghklb gh mqgblu\zZ_Iky i



gzZdZazZgby >\_ ijZ\h\u_ kbkl_fu ijbagzxl g _\f _gy_fhklv h[klhyl_evklI\l
sbf m]Jheh\gmx hI\_IkI\_gghklv b bf_xI| dhgp_ipbx ©mf_gvr_gghc? beb
\f_gy_fhklb

Ilhgylb_ ©h]jZzgbqg _ggzZy \f gy fhklvad £+ khklhygb_ ijb dhlhjhf ebph \
kdhlh jzkkljhcklI\Z g_ fh]leh \ iheghc f_j_ hkhagz\Zlv nZdlbg_kdbc oZjzdl_
gmx hiZzkghklv k\hbo ~_ckl\bc [_a”_ckl\by eb[h jmdh\h”blv bfb Kkl M
ih~e_"bl mlheh\ghc hI\_IkI\_gghklb gh _]Jh ikbobqg_kdh_ khklhygb_ mqgbl
gZagZq_gbb gZzdZazgby b y\ey_Iky hkgh\Zgb_f “ey gZagZq_gby ijbgm:
pbgkdh]l]h o0zZjzdl_jz > @ < MD DGJ ij_~mkfhlj_gZ dhgp_ipby > @ ko
\f gy _fhklvx _keb ebph k ikbobq_kdbf aZ[he _\Zgb _f g_iheghklvx mljZIl
jZkihagz\zZlv beb dhgljhebjh\zZlv k\h_ ih\_~_gb_ hgh ih”e_"bl m]heh\c
kilb gh _fm fh _I| [ulv gZagZq_gh [he__ fy]J]dh_ gZdZaZgb_ beb gZdzZa.
ij_~_ezZ Kkl MD DGJ

>ey mklzZgh\e_gby g_\f_gy_fhklb ih jhkkbckdhfm m]Jheh\gh ijhp_kkn
NZl_evkl\m hl[yazl_evgh ijh\_~_gb_ km”_[gh ikbobZljbgq_kdhc wdki_jlb
J r_gb_h g \f gy fhklb ijbgbfZ | km”~ gZ hkgh\Zgbb aZdexq_gby wdki_
| _jbZzeh\ ~_eZ < ml]heh\ghf aZzdhgh”*Zl_evkl\_ Dblzy Izd _ ij_~"mkfhlj_g
ljbg_kdZy wdki_jlbaz H”"gZdh \ hlebgb_ hl Jhkkbb J~_j_r_gb_ ijbgbfz
km”~ \ DblzZz_ihke_\ug_k_gby wdki_jlghlh aZzdexqg _gby h g _\f gy _ fhkll
dmjZlmju beb ihebpby fhlml ijbhklZgh\blv m]Jheh\gh_ ij_ke_~h\Zgb_ >
gb_ h ijbf_g_gbb ijbgm~bl_evguo f_j f_~bpbgkdh]h oZjzdl_jZ ijbgbfZ_Ik
gufb hj]Zzgzfb \ aZ\bkbfhklb hl kl_i_gb h[s_kI\_gghc hiZkghklb ~_ygby

< Xjb~rbqg_kdb _ ile> Km[t_dl ij_klmie_gby Km[t_dl ij_klmie_gby
agzZdb ih MD JN ih MD DGJ

> ebdlh kihkh[ghklv Nbabq_kdh_ ebph Nbabg_kdh_ ebph

Xjbrbf_kdh_ et

>hklb™ _gb_ e_| ih h[s_fm ijZ\blem e | ih h[s_fm ijZ\bem
hij_~_e_ggh]H e | az hi*_evgu_ \b*we_| azZ hil*_evgu_ \b™u ij_KImie_ghbc
\hajzklz ij_klmie_gbc e | az hi*"_evgu_ \b”u ij_Klmie_ghbc

<f_gy_fhklv ©OH]jZzgbqg_ggzy \f_gy {fhkIv®@Mf_gvr_ggzZy \f_gy_fhklv?
mklzgzZ\eb\zZ _lky mklzgz\eb\Z_lky \ km”_[ghf b beb
\ km~_[ghf ihjyrd_| Z~fbgbkljZlb\gh ijhdmjhjkdhflihjy~d_

LZ[ebpZz KjZ\gbl_evguc ZgZeba ijbagzZdh\ km[t_dIZ ij_kImie_gby ih m]h
azdhgh”~zZl_evkl\m Jhkkbb b Dblzy

DhfiZzjzZlb\guc ZgZeba j_lezZf_glZpbb km[t_dIZ ij_klmie_gby \ m]hetl
|_evkl\_ DblzZckdhc GZjh~rghc J_kim[ebdb b Jhkkbckdhc N_”~_jZpbb iha
ke _~"mxsbo \u\h”h\

Km[t_dl ij_klmie_gby \ Jhkkbb b DblZ_ y\ey_ Iky h[yaZl_evguf we_
ij_klmie_gby Z _]1h h[sb_ ijbagZdb \dexgzZxl " _ebdlhkihkh[ghklv “hk
e_ggh]h azdhghf \hajzklz b \f_gy_fhklv qlh ih*g_jdb\Z_1| h[sghklv xjb"t
b "hdljbgZevghc hkgh\u

< m]heh\ghf dh”_dk_ DGJ azZdj_ie_g bgklblml mlheh\ghc hI\_IkI\_
kdbo ebp < jhkkbckdhf m]Jheh\ghf ijZ\_ g_kfhljy gZ fgh]he_Ilgxx gZmq
aZdhghijh_dlh\ ih \g_k_gbx baf_g_gbc \ m]J]heh\gh_ aZdhgh”ZIl_evkl\h
g _kdbc ~hj _\hexpbhgguc ijbgpbi ebgghc \bgh\ghc hI\_IklI\_gghklb b x



km[t _dlhf ij_klmie_gby g_ijbagzZ |ky > F @

MklZgh\e_gu jZaebqgby \ ijZz\h\hc j_lezZf_glZpbb \hajzklZ m]lheh\gt
kilb Jhkkbckdh_ azZzdhgh”Zl_evkl\h ijb~_j b\Z_Iky ljZ"bpbhgghc "\mom]j
DblZzckdzZy GZjh~rgZy J_kim[ebdZ ~_fhgkljbjm_I 1hlh\ghklv ijbf_g_gby [F
\ ijhlb\h”~_ckl\bb ih~jhkldh\hc ij_klmighklb H”gh\j_f_ggh k h[sbf b ft
\hajzZklhf b e_| g_"Z\gbfb ihijz\dZfb \ MD DGJ [ueZ \\_"~_gZ \hafh ¢
g _gby d hI\_IkI\_gghklb ebp ~hklb]rbo e | azZz kh\_jr_gb_ hkh[h Iy dt
ijb mI\_j°~_gbb <_joh\ghc gZjh~*ghc ijhdmjZImjhc

K hrghc klhjhgu hij_"~_e_gguc bgl_j_k ey hl_q_kI\_gghc ~hdljbgu
ki\z fh™_| ij_~klZ\eylv hiul DGJ \ \hijhkZo k\yaZgguo k hI\_IlkI\_gghkl
r_ gghe_Igbo :dp_gl m]J]heh\gh]l]h aZzdhgh”zZIl_evkI\Z DGJ gZ f_jZo \hkib
ijZ\bl_evgh]lh o0zZjzdl_jz Z g_ bkdexgbl_evgh gZ dzZjzZl_evghf \ha”_ckl\l
kh\j f gguf ImfZgbklbg_kdbf I_g”~ gpbyf \ mJ]heh\ghc iheblbd_b fh™ 1 |
\hc "ey "bkdmkkbc h "Zevg_cr_f kh\_jr_gkl\h\Zgbb jhkkbckdh]h x\_gZe\

K “jm]hc klhjhgu dhfiZjZlb\guc ZgZeba ihdZazZze qlh ijyfh_ azZbfkl\
pby ghjf dblZckdh]h m]lJheh\gh]h aZdhgh”Zl_evkI\Z \ ijZ\h\mx kbkl_fm
ey_lky g_ lhevdh g_\hafh guf gh b g_p_e_khh[jZaguf ih jy"m nmg”Zf_g
jZaebgby \ m]J]heh\gh ijZ\h\hc ~"hdljbg_ iheblbg_kdhc nbehkhnbb ijhp
[_gghklb h[_bo kljZzg gZijbf_j mklZgh\e_gb_ g_\f_gy_fhklb \ DGJ \ hleb
gh k\yazgh k ~_yl_evghklvx g_ lhevdh km”_[guo gh b Z~fbgbkljZlb\guo
h[s_klI\_gghc [_ahiZzkghklb F_ozZgbg_kdh_ i_j_g_k_gb_ fZl_jbZevghc ¢
ijhp_kkmZevguo jZaebgbc ijb\_~ I d __ g _"bag_kihkh[ghklb \ jhkkbckdb

KIBKHD BKLHQGBDHC<

>Zfzkdbg H < Ohebdh\ B < Kh\j_f_ggh_ khklhygb_ b jZa\blb_ m]heh\

IZckdhc GZjh~ghc J_kim[ebdb Lim~u BgklbImlZ lhkm~ZjkI\Z b ijzZ\Z J:G
+ K

>hlh\hj f_""m Jhkkbckdhc N_~_jZpb_c b DblZckdhc GZjh~rghc J_kim[ebdtl
ihfhsb ih Jjz'~Zgkdbf b m]heh\guf ~_eZzZf ;xee | _gv f_""mgZjh~guo ~h]h\hj
< + K

Emg QZgoZc D \hijhkm h fbgbfZevghf \hajzkl_gzZklmie_gby m]heh\ghc hl
DGJ @mjgZe ©AZdhg? < + K

Emg QZgoZc Dhjh[__\: B QmqgzZ_\: B M]heh\guc dh®_dk DGJ kh\_jr_g
p_kk_ j_ZebazZpbb d e_Ilbx kh ~gy ijbgylby /H[ 5XVVLFD < K

GZmfh\ : < H azZdhgh”Zl_evguo ijh_dlZo mklZgh\e_gby m]Jheh\ghc hI\_IkI\
g_kdbo ebp Jhkkbckdh_ m]lheh\gh_ijZ\h H[sZy qZklv dmjk e _dpbc F Il

Gbdbnhjh\ : K Xjb”bg_kdh_ ebph dZd km[t_dl ij_klmie_gby b m]heh\ghc h
+ F P_glj XjBgnhJ * k

H \\_~ _gbb dblZckdbfb \eZklyfb [_albah\h]h j_"bfZ \t_a”Z “~ey jhkkbckdbo
kjhd ~h "g_c DhgkmevlZgllexk 85/ KWWSV ZZZ FRQVXOWDQW UX FR
EDVH /$: Q GVW , PZ 9T4P&Z 0)0O

1Zg >mgfwc Q Zh ;bgq'b <Zkbev_\ Bevy :e_dkZg”™jh\bg Ijh[e_fu djbfb
N _ygbc \ m]heh\ghf ijZ\_ DblZy <k_jhkkbckdbc djbfbgheh]lbg_kdbc "mjg?
+ K

I1Zg >mgfwc M]heh\gZy hlI\_Ikl\ _gghklv xjb”bg_kdbo ebp \ DblZ_ 1jZ"by
oh”~u b kh\j_f gguc \u[hj <k _jhkkbckdbc djbfbgheh]bg_kdbc "mjgZe
+ K +

Kh\f_klgh_azZy\e_gb_ Jhkkbckdhc N_~ jZpbb b DblZckdhc GZjh~rghc J_Kir
[e_gbb highr_gbc \k_h[t_fexs_]h iZjlgzjkI\Z b kljzZl_]bg_kdh]lh \azZbfh”~_ckl\by
sbo \ gh\mx wihom lj_ab”_gl Jhkkbb 85/ KWWS ZZZ NUHPOLQ UX VXSS

Lihsbgkdbc | < 1jz\h\Zy kbkl_fzZ Dblzy fhghljZznby + F B>< J:G *

Lihsbgkdbc I < W\hexpby ijZ\h\hc kbkl_fu DblZckdhc GZjh~ghc J_kim]Je



11 bklhjbdh ijZ\h\hc Zki_dl k i_j_qg_f ~_ckl\mxsbo aZzdhgh\ DGJ + F
kdbc ~hf <DG + k

M]lheh\guc dh”_dk DblZckdhc GZjh~rghc J_kim[ebdb _ ba™ F HHH © X
NBJF: DHGLJ:DL® * k

M]heh\guc dh”_dk Jhkkbckdhc N_~_jZpbb hli < NA j_~ hl
[jZgb_ aZdhgh”Zl_evkI\Z JN < + ki

5()(5(1&(6

'DPDVNLQ 29 .KROLNRY , 9 7KH FXUUHQW VWDWH DQG GHYHORSPF

5HSXEOLF RI &KLQD SURFHHGLQJV RI WKH ,QVWLWXWH RI 6WDWH DQG
1R 3S

7KH 7TUHDW\ EHWZHHQ WKH 5XVVLDQ )HGHUDWLRQ DQG WKH 3HRSOH V

LQ &LYLO DQG &ULPLQDO ODWWHUYV %XOOHWLQ RI , QWHUQDWLRQDO

/IRQJ &KDQKDL 2Q WKH LVVXH RI WKH PLQLPXP DJH RI FULPLQDO UH\
-RXUQDO 1R 3S

/IRQJ &KDQKDL .RUREHHY $, &KXFKDHY $, 7KH &ULPLQDO &RGH RI
LPSURYHPHQW LQ WKH SURFHVV RI LPSOHPHQWDWLRQ WR WKH WK DC

1R 3S

1IDXPRY $9 2Q OHJLVODWLYH SURMHFWY HVWDEOLVKLQJ FULPLQDO (
ObzZz *HQHUDO SDUW D FRXUVH RI OHFWXUHV ORVFRZ 3URVSHNW

ILNLIRURY $ 6 $ OHJDO HQWLW\ DV D VXEMHFW RI FULPH DQG FULI
&HQWHU S

2Q WKH LOQWURGXFWLRQ E\ WKH &KLQHVH DXWKRULWLHV RI D YLVD I
XS WR GD\V &RQVXOWDQW3O0OXV 85/ KWWSV ZZZ FRQVXOWDQW U>
/1$: Q GVWw , PZ 9T4P&Z 0)0O

3DQ 'RQJIJPHL =KDR %LQJ]KL 9DVLOLHY ,0\D $OHNVDQGURYLFK 3URE
&KLQHVH FULPLQDO ODZ $00 5XVVLDQ -RXUQDO RI &ULPLQRORJ\

3DQ 'RQJPHL &ULPLQDO OLDELOLW\ RI OHIJDO HQWLWLHV LQ &KL C
FKRLFHY 9VHURVVLLVNLL NULPLQRORJLFKHVNLL ]JKXUQDO 5XVVLDQ -I

SS *

-RLQW 6WDWHPHQW RI WKH 5XVVLDQ )HGHUDWLRQ DQG WKH 3HRSC
FRPSUHKHQVLYH S3DUWQHUVKLS DQG VWUDWHILF &RRSHUDWLRQ HQWH!
85/ KWWS ZZZ NUHPOLQ UX VXSSOHPHQW

TURVKFKLQVN\ 39 7KH OHJDO VA\WVWHP RI &KLQD D PRQRJUDSK ORV|

TURVKFKLQVN\ 39 7KH HYROXWLRQ RI WKH OHJDO V\VWHP RI WKH

D KLVWRULFDO DQG OHJDO DVSHFW ZLWK D OLVW RI FXUUHQW OD
RI WKH +LJKHU 6FKRRO RI (FRQRPLFV S

7KH &ULPLQDO &RGH RI WKH 3HRSOH V 5HSXEOLF Rl &KLQD QG
.2175%.7 * S

&ULPLQDO &RGH RI WKH 5XVVLDQ JHGHUDWLRQ 1R )= GDWHG

&ROOHFWLRQ RI /HIJILVODWLRQ RI WKH 5XVVLDQ )HGHUDWLRQ 1R

K<?>?GBY H,; :<LHJ?

J?C=:G EB <BDLHJH<BQ :?AM=Glk Lxf_gkdZy h[eZklv Jhkkby
UYEH]XJOL#JPDLO FRP

,1)2508$7,21 $%287 7+( $87+25

5($*$1 /(( 9 %(=8*#<QDZ\HU 7\XPHQ UHJLRQ 5XVVLD UYEH]XJOL#JPDL

KlZlvy ihklmibeZz
ljbgylZz d i_qZlb



GZmqgZy klZlvy

M>D
GRL

G

a’

Km” [guc dhgljhev gZ “hkm”~ _[ghc KIZ”bDb
Jhkkbckdhec N_* jZpbb b kljZgZo Kh”ajm™ _kI\
\bkbfuo =hkm~Zjkl\ kjZ\gbl _evgh ijZ\h\hc Z
b ihbkd iml_c ih\ur_gby wnn_dlb\ghklb

JHF:G FBO:CEH<BQ FHJHAHK<

K_\_jh AZiz~guc bgklblml nbebZe Fhkdh\kdh]h Jhkm"ZjkI\_gt¢
xjbr"bg_kdh]h mgb\_jkbl 1Z bf gb H? DmlZnbgzZz F=X: <heh]
Jhkkby PRUR]XU#PDLO UX

KHNBY <BL:EV?<G: :G>J?7?7<:

K _\_jh AZiZz~guc bgklblml nbebZe Fhkdh\kdh]h JhkmAZjkI\_ g
xjb~Abq_kdh]h mgb\_jkbl_1Z bf_gb H? DmlZnbgZ F=X: <heh]
Jhkkby DQGUHHYDVR¢\D #JPDLO FRP

:gghlzZpby KlIZlvy ihkl\ys_gZ dhfie_dkghfm ZgZebam bgklbImlZ km”_J[g
dhgljhey aZ aZzdhgghklvx ~_ckl\bc [_a”_ckl\by hjlZgh\ ij_"\Zjbl_evgh]h
ke_~h\Zgby \ Jhkkbckdhc N_"_jZpbb \ ihjy~rd_ klZlvb MID JN P_gljZevg
f_lh~hf bkke_"~h\Zgby \ukImizZ_1| kjzZ\gbl_evgh ijZz\h\hc ZgZeba j_leZf_g
pbb ZgZeh]lbgqguo ijhp_"mj \ mlheh\gh ijhp_kkmZevghf aZzdhgh”*ZIl_evkl)
kljzg KG= ;_eZjmkv DZaZoklZg Dujluaklzg Lz~ bdbklZg KhihklZ\e_gb_ ijh
\h~blky ih dexq_\uf djbl_jbyf ij_~f_I b km[t_dlu h["Zeh\Zgby ijhp_kkm
Zevgu_ kjhdb b \ezZklgu_ iheghfhgby km~Z ijb \ug_k_gbb j_r_gby GZ hkg
\uyle_gguo jZaebgbc b iheh bl_evguo aZjm[_"guo fh”_e_c¢ nhjfmebjmxl
dhgdj_Ilgu_ ij_"~eh  _gby ih kh\_jr_gkl\h\Zgbx ghjf MID JN gZijZ\e_ggu._
gZ ih\ur_gb_ j_Zevghc “hkimighklb b j_amevlZlb\ghklb km”_[ghc aZsblu
A"hkm~_[ghc klZ”bb

Dexq_\u_ keh\Zz km”_[guc dhgljhev ij_"\Zjbl_evgh_ jZkke_"h\Zghb
kjz\gbl_evgh ijZ\h\hc ZgZeba azZdhgh”Zl_evkl\h kljZzg KG= kh\_jr_gklI\
gb_ m]lheh\gh]lh ijhp_kkZ

Mlheh\gh ijZ\h\u_ gzmdb

> ey pblbjh\Zgjhgh\ J F g™j__\z K < Km~_[guc dhg

ljhev gZ "~“hkm”_[ghc klZ~bb \ Jhkkbckdhc N_~_jZpbb b kljZgZo Kh?*]
_kI\Z G_azZ\bkbfuo =hkmA~Zjkl\ kjz\gbl_evgh ijz\h\hc ZgZeba b i
bkd iml_c ih\ur_gby wnn_dIbVgHkIBULPLQDOLY VFLHQWLDUXP

Lhf < K GRL

2ULJLQDO DUWLFOH

-XGLFLDO RYHUVLJKW DW WKH SUH WULDO
JHGHUDWLRQ DQG WKH &RPPRQZHDOWK RI1 ,C
D FRPSDUDWLYH OHJDO DQDO\VLV D

<« Fhjhah\ J F :g"j__\Z K <



D VHDUFK IRU ZD\V WR LPSURYH HfHFW

520%$1 0 0252=29

IRUWK :HVW ,QVWLWXWH %UDQFK RI WKH 2 ( .XWD¢Q ORVFF
06/8 9RORJGD 5XVVLD PRUR]JXU#PDLO UX

62),$ 9 $1'5((9%

1RUWK :HVW ,QVWLWXWH EUDQFK RI WKH 2 ( .XWD¢{Q ORVFF
06/8 9RORJGD 5XVVLD DQGUHHYDVR¢{\D #JPDLO FRP

$EVWUDFW 7KH DUWLFOH LY GHYRWHG WR D FRPSUHKHQVLYH DQDO
FRQWURO RYHU WKH OHJDOLW\ RI DFWLRQV LQDFWLRQ RI WKH SUHC
5XVVLDQ )HGHUDWLRQ LQ DFFRUGDQFH ZLWK $UWLFOH RI WKH &L
WKH 5XVVLDQ J)HGHUDWLRQ 7KH FHQWUDO PHWKRG RI WKH VWXG\ LV
Rl WKH UHJXODWLRQ RI VLPLODU SURFHGXUHV LQ WKH FULPLQDO SU
RI &,6 FRXQWULHVY %HODUXV .D]JDNKVWDQ .\UJ\]JVWDQ DQG 7DMLN
LV FDUULHG RXW DFFRUGLQJ WR NH\ FULWHULD WKH VXEMHFW DQG
GHDGOLQHV DQG WKH FRXUW V DXWKRULW\ LQ PDNLQJ D GHFLVLF
GLtHUHQFHV DQG SRVLWLYH IRUHLJQ PRGHOV VSHFL¢{F SURSRVDOV
QRUPV RI WKH &ULPLQDO 3URFHGXUH &RGH RI WKH 5XVVLDQ )HGHUD
WKH UHDO DFFHVVLELOLW\ DQG HfHFWLYHQHVV Rl MXGLFLDO SURWH

.H\ZRUGV MXGLFLDO FRQWURO SUHOLPLQDU\ LQYHVWLJDWLRQ
OHJLVODWLRQ RI WKH &,6 FRXQWULHY LPSURYHPHQW RI WKH FULPL(

&ULPLQDO OHJDO VFLHQFHYV

JRU FLWDWLRQ ORUR]RY 5-BGCGISFIL®OHRIYIBUVRIKW DW WKH SUH WULL

WKH 5XVVLDQ )HGHUDWLRQ DQG WKH &RPPRQZHDOWK RI ,QGHSHQGH

OHJDO DQDO\VLVY DQG D VHDUFK IRU ZBYVFWIRPILRIDUOR YXHVHF £ H RW/LLXDHUXHPYV
YRO QR SS GRL

JZagh\b”~rghklvx km”~ [gh]h dhgljhey \ m]J]heh\ghf km”hijhba\h”kl\ _
guc dhgljhev ih jZzkkfhlj_gbx km~hf “Zeh[ gz ~_ckl\by [_a”_ckl\by hj
jbl_evghlh jZzkke_~h\Zgby dhlhju_ kihkh[gu ijbgbgblv ms_j[ dhgklblm,
b k\h[h”*Zf mqgZklgbdh\ m]heh\gh]h km~hijhba\h?kl\Z eb[h azZljm~gblv
ijZ\hkm~bx \ ihjy~rd_ ki MID JN Fg_gby mqg_guo \ ihgbfZgbb kmsghkl
km~_[gh]lh dhgljhey ih jZkkfhlj_gbx km~hf "Zeh[ gZ ~_ckl\by [_a”_ckl\by hj
\Zjbl_evgh]lh jZzkke_"h\Zgby jZza”_ebebkv < F E_[_"_\ jZkkfzZljb\Z_1 kn
Amj_ij_""~_\k_]h dzd hj]Zzg \hkklZgzZ\eb\Zxsbc gZjmr_ggh_ ijZ\h ih”c
gh\bl_evgh dhfi_gkZpbhggmx nmgdpbx > Kk @ : 1 Ju Zdh\ ~"_IZebab
Zki_dlu jzZkkfzZljb\Zzy ih~Zgm “Zeh[u dZd mgb\ _jkZevguc ijhp_kkmZevg
pbb gZ ex[h_ gZjmr_gb_ kh klhjhgu ke_"h\Zl_ey > k @ Ih fg_gbx L
jZkkfzljb\Zy “Zeh[u hl mgzZklgbdh\ m]Jheh\gh]h km~hijhba\h~kI\Z \ ihjy’

JN \uihegy | ijZ\haZsblgmx nmgdpbx > k @ < : EzZazZj \Z mlI\_j ~Z
dhgljhev aZ aZdhgghklvx b h[hkgh\Zgghklvx j_r_gbc hj]JZzgh\ ij_~\Zjbl
A"h\Zgby mdezZz~u\Z_Ilky \ ijb\uqgu_ ij_"klZ\e_gby h ijZ\hkm~bb > k @

km”~_[guc dhgljhev \ klZz”~bb ij_~\Zjbl_evghlh jZkke_~h\zZgby ih jZkkfhlj_
mqgZklgbdh\ mJheh\gh]lh km”~hijhba\h”kI\Z gz ~_ckl\by [_a”_ckl\by hj]z
\Zjbl_evgh_ jZkke_"~h\Zgb_ ij_"klZ\ey_| hkh[mx \Z ghklv ihkdhevdm
g gb_f dhgklblmpbhgguo ijZ\ b k\h[h®” mgZklgbdh\ m]J]heh\gh]Jh km~hijht
liZz"~"Zg d ijZ\hkm~bx ih”"_j Zgby j_"bfzZz azZzdhgghklb \ m]Jheh\ghf km*"
glh “hklb]Z _Iky aZ kg_|I| \uy\e_gby b bkijzZ\e_gby gZjmr_gbc "~hims_ggu



\Zjbl _evgh]h jZkke ~h\Zgby DhgljhevgZy ~ _yl evghklv km”~"Z g_ k\yaZ
ijZ\hkm~by ijbagzZgb_f ebpZ \bgh\guf beb g_\bgh\guf \ kh\_jr_gbb ij_k
\e_gq_gb_f d m]J]heh\ghc hI\_IklI\_gghklb b gZagZq_gb_f f_ju m]J]heh\gh]h .
gZy aZz”~"ZqZ km”Z ijb hkms_kl\e_gbb dhgljhevguo nmgdpbb khklhbl \ ijh
h[hkgh\Zgghklb ijbgbfz_fuo j_r_gbc

KIZIbklbg_kdb_ ~"Zggu_ Km”_[gh]lh > _izZjlzf_glZ ijb <_joh\ghf Km~_ .
kiI\mx|l h agZqgbl_evghf ihlhd_ h[jZs_gbc \ ihjy~rd_ klZlvb MID JN <
i_j\hc bgklzZzgpbb ihkimibeh “Zeh[ gZ ~_ckl\by [_a”_ckl\b_ b j_
ghklguo ebp hkms_kl\eyxsbo m]l]heh\gh_ ij_ke_"h\Zgb_ Ba gbo [ueh m~

“Zeh[ qgqlh khklzZ\ey | hdheh hl h[s _]h gbkeZ > @ :gZeh]bqguc

m~rhle _I\hj_gby gZ[ex”"Zeky \ ij_~r_kl\mxsb_ ]Jh”u \ ]h~Am I
b \ ]h”~m ba > @ Klhev g_agZgbl_evgZy “hey m”~h\e
eh[ \waulZ _| \hijhk h[ wnn_dlb\ghklb *Zggh]lh f _oZgbafZ km”~ _[gh]h dhg
ZgZebazZ ijbgbg e_"Zsbo \ _1h hkgh\_ £ [m”v Ih \ukhdbc ihjh] km”~_[ghc
lhqgZy h[hkgh\Zgghklv [hevrbgkl\Z "Zeh[ beb kbkl_fgu_ ij_iylkl\by ~ey
gZjmr_gbc

Kh\_jr_gkl\h\Zgb_ km~_[gh]h ihjyrdZ jzkkfhlj_gby “Zeh[ hl mqgZklg
ba\h~klI\zZ gz ~_ckl\by [_a”_ckl\by hjJZzgh\ ij_~\Zjbl_evgh]h jZkke_"h
jZkkfhlj_gbb iheh bl_evgh]lh aZjm[_"gh]lh hiulZz b \hafh ghklb _]h bfie_f
_g_kI\_ggmx ijZ\h\mx kbkl_fm Km”_[guc dhgljhev aZ kh[ex”_gb_f aZc
ij_™"\Zjbl_evgh]h jZzkke_~h\zZgby khklZ\ghc qZklvx dhlhjhc y\ey_Iky jZkk
hl mgzZzklgbdh\ km~hijhba\h”kI\Z gz ~_ckl\by [_a”_ckl\by hjlZgh\ ij_~"\
ke_~h\zgby g_ y\ey_ |lky n_ghf_ghf kh\j_f_gghc Jhkkbb HI* _evgh]h \g
\Z_ | kjz\gbl_evgh ijz\h\h_ bkke_"h\Zgb_ ijhp_kkmZevgh]h ihjyrdzZ jzZk

\ km~_[ghf ihjyrd_ \ oh”_ ij_"\Zjbl_evgh]h jZkke_"~h\Zgby ih MID JN b n
p_kkmzZevghfm aZdhgh”~zZl_evkl\m kljzg KG= Dzd azZf_qZ_I| jy® bkke_~F
gZ gZebgb_ jZzg__ _“~bgh]lh m]J]heh\gh]h aZzdhgh”Zl_evkI\Z ghjfZlb\gu_

kh~ j°Zl iheghklvx koh bo f_""m kh[hc klZl_¢c m]Jheh\gh ijhp_kkmZevguc

@ < jzfdZo kjz\gbl_evgh ijz\h\h]h bkke_~h\zZgby ijh\_~_ f ZgZeba m]
Zevguo aZdhgh\ IZdbo kljZzg KG= dZd ;_eZjmkv DZaZoklZg DujlJuaklzZg
\u_ kbkl_fu i_j\uo “\mo kljzZzg bf_xI koh b_ ijbagzZdb k jhkkbckdhc ijZ\h
\ Ih \j_fy dZd m]heh\guc ijhp_kk \ j_kim[ebdZo DujJuaklZzg LzZ”~ bdbkl.
l[jZ*"bpbb kh\_Ikdh]h i_jbh~Z hlebqZ_Iky k\h_h[jZab_f hkh[uf ih*oh”hf
\ dhgkljmbjh\Zgbb m]Jheh\gh ijhp_kkmZevguo ghjf hibkzZgbb ijZ\h\uo b
h[klhyl_evklI\Zfb h[mkeh\e_g \u[hj kljZg ~ey ijh\_~_gby kjZ\gbl_evgh
ke_"~h\zZgby

HI* evgu_ klZlvb M]Jheh\gh ijhp_kkmZevgh dh”_dkZ Jhkk
pbb ihk\ys_gu km”_[ghfm ihjy*dm jZkkfhlj_gby "Zeh[ > @ "Ze__ £+ MID
[ebdb ; eZjmkv ~Ze_ _ + MID J; Kkl MID J _kim[ebdb DZa
MID JD kIl MID J_kim[ebdb LZ~"bdbklzZzg "~Ze__ = MID JL Kl
J _kim[ebdb DujJuaklzg ki KjZ\gbl_evgh ijZz\h\hc ZgZeba iheh  _
lzd"_ MID J; MID JD MID J_kim[ebdb DujlJuaklzZzg ihal\hebe \uy\blv ih jy"m d
ebgby \ j _Jezf glZpbb bgklbImlZ km”_[gh]lh h["Zeh\Zgby ~ ckl\bc [_a
ij_™\Zjbl_evghlh jZzkke_"~h\Zgby

lj_~f_| h["Zeh\Zgby MID J; hl bxey ]h”rZ < A >@ hij_"_
kms_ kl\m_| "\Z hkgh\guo imlb km” _[ghc aZsblu gZ “hkm”~ _[ghc kIZ"bb
dhgdj_lguo j_r_gbc ih aZdjulhfm i_j_qgx = Kkl MID J; dhgdj_lgu_

p_kkmZevgu_ Zdlu ihklZgh\e_gby h[ hldZa_ \ \ha[m ~_gbb m]heh\gh
s_gbb "_ez ij_ke_"h\Zgby h[ hldZa_ \ \ha[m ~_gbb ijhba\h~kI\Z ih \gt
h[klhyl_evkI\Zf h ij_djZs_gbb ijhba\h”kI\Z ih \gh\v hidjulrbfky h[klh



H["Zeh\Zgb_f_j ijhp_kkmZevgh]h ijbgm ™~ gby k\lyaZggu_ k ebr_gb
MID J; \ \b~_ az”_j Zgby ijbf_g_gby f_ju ij_k_q_gby \ \b”_ aZzZo

kljZ"m ijh"e_gb_ kjhdzZ kh~_j Zgby ih” kljZz " _c¢ kh~_j Zgb_ ih® ~"hfZr¢
ijbgm~bl_evgh_ihf_s gb_\ ikbobZljbg_kdbc klZpbhgzZj ~ey ijhba\h”k
< km” g_evay gZijyfmx h["Zeh\ZIv [hevrbgkl\h ijhp_kkmZevguo ~_ckl\l
klZz"bb jZzkke_"h\Zgby WIlh kha~zZzl ijbgpbibZevgh_ hlebgb_ hl ijZzdlbdb
AN ckl\bc hlghkylky hldZa \ m~h\e _I\hj _gbb oh”ZlZcklI\ h ~hijhk_ gZagZ
ijbh[s_gbb "hdzZzazl_evklI\ ijhba\h”~kl\h ke_"klI\_gguo ~_ckl\bc h[ukd
_keb hgb g_ k\yazZgu k f_jzZfb ij_k_q_gby ba i_j_qgy j_r_gby h ijbf_g
ij_k_g_gby ih”ibkdZ h g \u_a”_aZeh] g_ k\lyaZgghc k ebr_gb _f k\t
h["Zeh\Zgby "ey IZdbo ~_ckl\bc e_"bl g_j_a h["Zeh\Zgb_ bo bkdexqgbl_e
ihjyrd_ \_~hfklI\_ggh]lh dhgljhey kil q LZdbf h[jZzahf ih MID J; kn
ijhba\h”~kI\_J; g_\k_h[sbc Zj[blj “ey aZsblu ijZ\ Z hj]l]Zg Ilhg_qgh]h dhgljh
]h hij_~ _ezgguo aZdhghf kemqgZyo

Q Kkl MID JN mdZau\Z_1| glh h["Zeh\Zgbx ih*e_"ZIl j_r_gby h[ hldZz
gbb m]Jheh\gh]h ~ _eZ h ij_djZs _gbb m]J]heh\gh]h ~_eZ Z jZ\gh bgu_ "~ _
khijm~gbdh\ hjl]Zgh\ ij_~\Zjbl_evgh]h jZkke_"~h\Zgby b ijhdmjhjzZ dhlhjt
gbgblv ms_j[ dhgklblmpbhgguf ijZzZ\Zf b k\h[h*"Zf mqgZklgbdh\ m]heh\gh
ki\Zz LzZdbf h[jZzahf ij_~f_| h["Zeh\Zgby ih Kkl MID JN yley_ |ky mgb\
]b[dbf bgkljmf_glhf km”_[gh]h dhgljhey aZ aZdhgghklvx gZ "hkm”"_[gl
f_ I h["Zeh\Zgby bf__1I| hldjuluc ozZjzdl_j b h]jZgbqg_g g_ nhjfZevguf i_j_
| jbZevguf djbl_jb_f ijbgbg_gb_ms_ j[Z dhgklblmpbhgguf ijZ\Zf beb a
kimiz d ijzZ\hkm~bx WIh ijbgpbibZevgh hlebgzZ_ | _z hl aZdjuluo i_j_qg_c
Ajm]lbo kljZzg gZijbf_j J_kim[ebdb ;_eZjmkyv

< MID JD hl bxey ]h™rZ « 9 >@ 1Zzd "_ dzZd b MID JN kh”™_j 'k
KIZIvx ©Km”_[guc ihjy*hd jZzkkfhlj_gby “Zeh[ gZ ~_ckl\by [_a”_ckl\k
ijhdmjhjz hjlZgh\ m]lheh\gh]lh ij_ke_~h\Zgby?2 [Ij_~f_Ihf km”~_[gh]h h
leZzkgh ¢ kl MID JD y\ey |ky agZgbl_evguc i_j g _gv ijhp_kkmZevg
\'ijb_f_azy\le_gby h[ m]lheh\ghf ijZzZ\hgZjmr_gbb Z 1Zd _ h gZjmr_gbb az
"hkm”_[gh]lh jZkke_"~h\Zgby ij_julZgbb kjhdh\ jZkke_"~h\Zgby ij_djZs
N eZ ijbgm~bl_evghf ihf_s gbb \ f _"bpbgkdmx hj]J]ZgbazZpbx ~ey ijhbz:
gh f_~bpbgkdhc wdki_jlbau ijhba\h”kI\_ h[ukdZ b beb \u_fdb 1Ijb wlh
azdhgh”~zl_ev ih ijbf_jm MID JN i_j_gq_gv h['Zem_fuo ~_ckl\bc [_a”_
hlidjuluf \dexqgb\ ke_"mxsmx njZam ©« kh\_jr_gbb bguo " _ckl\bc [_a”
gylbb j_r_gbc?

lj_~f_I h["Zeh\Zgby \ km”~_[ghf ihjyrd_ ih MID JL hl ~_dZJ[jy ]h~
_Iky h]jZzgbg_gguf ih kjz\g_gbx kh ki MID JN < gqZklghklb h[ Zeh\.
hldza \ ijb_f_azZy\e_gby h ij_kilmie_gbb beb gZjmr_gby aZzdhgZzZ ijb \ha]
ghle_gbb beb ij_djZs_gbb m]heh\gh]h ~_eZ q kl MID JL lheZ]lzZ_
khdjZzs_gguc ij_"~f_|I h["Zeh\Zgby h]jZgbgb\Z_| \hafh ghklb \hkklzZgh\blv
r_.ggu_ ijzZ\Z b k\h[h”u mqgzZklgbdh\ ijhp_kkZ gZ wlzZi_ ij_~\Zjbl_evghlh j

< k\hx hg_j_"v ¢ kil MID J_kim[ebdb DujJuaklzZg hl hdly[jy
> @ ©OKm~_[guc ihjy*hd jZzkkfhlj_gby “Zeh[2 g_ h]jZgbgb\z_I ij_~f_I h["
aul\Zy gqglh ©lhklzgh\e_gby Z jzZ\gh bgu_ j_r_gby b ~_ckl\by [_a”_ckl
ke _~h\zZl_ey jmdh\h~bl_ey ke 7klI\_ggh]h ih”*jZza”_e_gby hjJ]Zgh\ ~ha
h["Zeh\Zgu \ km~2 [j_~f_ | knhjfmebjh\Zg rbjhdh b hldjulh ©ihklZgh\e _
bgu_ j_r_gby b A _ckl\by [_a”_ckl\b_ 2 WIh hagzZqzZ_1 qglh g_I| bkg_jiu
Ilhlh i_j_qgy HIdjuluc ozZjzdl_j ij_~f_1Z h["Zeh\Zgby JezZ\gh_ ~hklhbgkl
[ebdb DujJuaklzZzg Ex[h_ gZjmrZxs__ ijzZ\Z ~ _ckl\b_ beb j_r_gb_ fh | [u
h["Zeh\Zgh \ km”~ WIlh ijb[eb Z_| kbkl_fm d fh”*_eb ki MID JN b khhl\



gZjh~rguf klzg~rzjlzf ij_~hklz\eyy wnn_dlb\gh_ kj_~kl\h ijZ\h\hc aZsblu
lhez]z_f qlh jzkkfhlj_ggu_ ghjfu azZjm[_"gh]l]h aZdhgh”Zl_evklI\Z iha\
r_gkl\h\zZlv g kl MID JN © Z jzZ\gh bgu_ ~_ckl\by [_a”_ckl\b_ b j_r_gby
| ey gZqZevgbdZ ih~jZza”_e_gby "hagZgby gZqZevgbdZ hj]j]ZgZ ~hagZ
ke_"h\zZl_ey jmdh\h”~bl_ey ke_"klI\_ggh]lh hj]J]ZzgZ b ijhdmjhjz d dhlhju
ghkylky hldzZza \ m”~h\e_I\hj_gbb oh”ZlZcklI\ g_h[hkgh\Zggh_ ijhba\h”
]h ~_ckl\by beb hlidza \ _]h ijhba\h”klI\_ g _ijbagZgb_ ebpzZ ihl_ji_\rb
bkliphf beb bguf mqgzklgbdhf ijhp_kkzZ g_ijbgylb_ ijhp_kkmZevgh]h j_r
kjhd ijbf_g_gb_ f_j ijhp_kkmZevgh]h ijbgm ~_gby dhlhju_ kihkh[gu i
dhgklblmpbhgguf ijz\Zf b k\h[h*Zf mgzZklgbdh\ m]lheh\gh]h km”~hijhba\h”*kI\Z e
gblv "hkimi ]jz"~Zg d ijZ\hkm~bx 2
Km[t_dlu bf_xsb_ ijz\h ih~zZ\Zlv "Zeh[m |Ih MID JN ¢ Kl ijz\
\Zgby gzZ~_e_g aZy\bl_ev _]h aZsblgbd azZdhgguc ij_"klZ\bl_ev beb |
wlhf ihgylb_ azZy\bl_ey \ Kkl MID JN g_ jZkdju\Z_lky JZatykg_gby 7
klZgh\e _gby le_gmfZ < _joh\gh]h Km~Z JN hl < ©H ijzdlbd_ j
km~rzZfb “Zeh[ \ ihjy~rd_ klZlvb M]lheh\gh ijhp_kkmZevgh]lh dh?_dkz J
jZpbba& > @ 1Zd _ g_ jZkdju\lZxl bkq_jiul\Zxsbc i_j_q_gv aZy\bl_e_c i
jZsZlvky \ km”~ k "Zeh[hc \ ihjy~rd_ ki MID JN
Km[t_dlIzZzfb miheghfhg_ggufb h[ Zeh\ZIlv j_ r_gby ~ _ckl\by hj]Zg
ij_™\Zjbl_evgh_ jzkke_"h\zZgb_ \ MID JD I|hedmxlky agZgbl_evgh rbj_ g
Km[t_dl h["Zeh\Zgby \ ¢ Kkl MID JD hij_"~_e_g ke_"mxsbf h[jZahf e
b k\h[h”u g_ihkj_"kI\_ggh azljz]b\zZxlky ~_ckl\b_f [_a”_ckl\b_f b j_r_
jZ hjlZzgh\ ke_~kl\by b “hagZgby Z jZ\gh _]h aZsblgbd aZsblgbdb >z
g_ jZkkfzZljb\Z_1 azdhgguo ij_"~klz\bl_e_c \ dZq_kI\_ km[t_dlh\ h["Zeh\Z¢

ihl_ji_\r_lh ]jz"~Zgkdh]lh bklpZ b gqzZklgh]h h[\bgbl_ey < hklZevghf "~ _
jbl _evgh ih2oh”bl d km[t_dIm g_ dhgdj_Ibabjmy aZy\bl_ey dhbfb fhiml
aj_\zZ _fuc h[\bgy_fuc ihl_ji_\rbc b *j mgzZklgbdb Q kl MID JD hi

\'dZq_kI\_ km[t_dIZ jzkkfhlj_gby “Zeh[u \ukImizZ | ke "~klI\_gguc km~ vy
\hafh ghklv jZzkkfhlj_gby "Zgguf km~v_c ~_eZ \ i_j\hc b bghc bgklZgpbk
lhjZzy ihklmibezZz d g_fm gZ jZzkkfhlj_gb_ LZd dzZd iheghfhgby ke ~klI\_gc
iehkdhklb km”~_[gh]lh dhgljhey aZ hjl]Zzgzfb ij_~\Zjbl_evghlh jZkke_"h\Zg

G_ihkj_"klI\_ggh \ ki MID J_kim[ebdb DujJuaklzg |Zd _ jZkrbjbl_e
_li_j_q_gv ebp miheghfhg_gguo h[jZsZIvky \ km” k “Zeh[hc gZ "~_ckl\
hjlZzgh\ \_“msbo ij_"\Zjbl _evgh]h jZkke_ _~h\Zgby < kil MID J_kim[e

mdZau\Z_Ilky qglh wlh ijZ\h ij_~hklZ\e_gh mqgZklgbdZf m]Jheh\gh]h km
l1Zd>_ bguf ebpzf _keb ijh\h*bfu_ ijhp_kkmZevgu_ ~ ckl\by [_a”_cKklI\k

azZljzZ]lb\zxl bo bgl_j ku J_kim[ebdb DujJuaklzg I1Zzd"_ azZdj_iey_ | h[yaZz
ke _"kI\_ggh]lh km2Avb “ey jZkkfhlj_gby “Zeh[u
Q kl MID JL hij_~_ey_ | qglh “Zeh[m \ km” fh™ _| ih~"Zlv nbabqg_Kkc

g kdh_ ebph ijb mkeh\bb qlh "Zeh[Z g_ [ueZ m”h\e _I\hj_gZ ijhdmjhjh
ijhdmjhjhf beb g_ jZaj_r_gZ \ mklZzgh\le_gguc MID JL kjhd Ijb wlhf “Ze!
km” ih f_klm gZoh ~_gby ijhdmjZImju j_r_gb_ dhlhjh]l]h h["Zem_lky lhe
guc fbgmk ijhp_"mju h["Zeh\Zgby mklZgh\e_gghc ¢ Kkl MID JL qglh
klz~"by qzZklh klZgh\blky baebrg_c b y\ey |ky bkdmkklI\_gghc ij_]jZ”hc
Ib\ghfm km”_[ghfm jZa[bjzl_evkli\m qlh kgb Z_| “hklmighklv b hi_jZIkt
azZsblu Lh _klv h[yaZl _evguc "hkm” _[guc ihjy*hd kgZqZeZzZ \ ijhdmjZI
\ukImiz_| dZd ebrgbc nbevlj mkeh 'gyxsbc b m”febgyxsbc ijhp_"mjm a
fh™ | hlk_b\ZIlv f_g__ gZklhcgb\uo aZy\bl_e_c

MID J; ijb baeh™ _gbb i _j ggy ebp ijZ\hfhgguo h[ Zeh\ZIv *_ckl\by b
gh\ \_"msbo m]J]heh\guc ijhp_kk \ ki MID J; mdZaulZ_1 qglh bfb \uklr



fb m]heh\gh]h ijhp_kkZ Z 1Zd _ bgufb nbabqg_kdb_ b xjbrbq_kdb_ ebpz

ijhp_kkmzZevgu_ ~_ckl\by b j_r_gby azZljz]b\zZxl bo bgl_j_ku
< k\yab k jzkkfhlj_gguf aZjm[_"guf hiulhf b hibkZgghc ijh[e_fhc \ MI
gh knhjfbjh\zZIv ij_~eh” _gb_ ih baf_g _gbx g Kkl MID JN \ ke_"mxs_

©@ZzZeh[Z fh _I| [ulv ihrZgZ \ km” mqZklgbdhf m]heh\gh]h km~hijhba\h”"k
nbabqg_kdbf beb xjbr"bg_kdbf ebphf qvb ijz\Z k\h[h”u beb aZdhggu_ bgl_j _k
kI\_ggh azljz]lb\zZxlky h["Zem _fufb ~ ckl\b_f [_a”~_ckl\b_f beb j_r_gb
gbdzfb azdhggufb ij_~klZ\bl_eyfb beb bgufb ij_~klzZ\bl_eyfb?

Kjhdb h["Zeh\Zgby [Ijh\_jdZ aZzdhgghklb j_r_gbc hjl]Zgh\ ij_"\Zjbl_
ke "h\Zgby kh]eZkgh g kl MID JN aZ bkdexq_gb_f h["Zeh\Zgby
kiI\by b j_r_gbc ijb ijhba\h?kl\_ “hagZgby \ khdjZs_gghc nhjf_ £ g_ ih:
khklz\ey | g_ iha~g__ kmlhd kh ~gy ihklmie_gby "Zeh[u

ljhp_kkmZevguc kjhd ey jZkkfhlj _gby km~v_c “Zeh[ ih kIl MID DujJuak
[ebdb khklZ\ey | Ng_c

Q Kkl MID JD hij_~_ey_ | qgqlh “Zeh[Z jZzkkfZljb\Z _Iky ke "klI\_ggu
ghebqggh [_a ijh\_~ gby km”~_[gh]lh aZk_"Zgby \'|l _g_gb_Ij_o kmlhd ?keb g_hJc
Ah\ZIv h[klhyl_evkI\Zz bf_xsb_ agZqg_gb_ ey ijbgylby aZdhggh]h b h[hk
gby ke_”"klI\_gguc km~vy jZkkfZIljb\Z_1 "Zeh[m \ I|_q_gb_ ~_kylb kmlhd L
JD kN _eZe klz\dm gZ fZzdkbfZevgmx hi_jzZlb\ghklv km”~ _[gh]h dhgljhey
"bb mklZgh\b\ h*bg ba kzZfuo dhjhldbo [Zah\uo kjhdh\ kmlhd kj_"b
ij_~“mkfhlj_g f_oZgbaf kmlhd “~ey h[_ki_qgq_gby dZq_kI\Z b h[hkgh\Zc

keh guf “Zeh[zZf [|j_[mxsbf bkke_ ~h\Zgby "hdzZazl_evkl\ 1lhez]zZz f qlh
Ib\guc kjhd jZkkfhlj_gby “Zeh[ klyaZg k bf_xsbfky \ MID JD bgklbImlhf |
km~vb < Jhkkbb ~Zgguc bgklblml hlkmlklI\m_| < Ih ~_ \j_fy fgh]lb_ 2zZ\I

\W_klIb \ hl_g_kI\_gguc m]J]heh\guc ijhp_kk gh\h]h km[t_dlZ ke _ "klI\_gg
hilbfbazZpbb h[t_fZ nhjf kj_"klI\ b f_ozZgbafh\ j_ZebaZpbb ijbgpbiZ khk
gZ “"hkm”_[guo klZ~byo ijhba\h”klI\Z ih m]J]heh\ghfm ~_em dzZd ~_ckl\_g¢
k\h[h” b aZdhgguo bgl_j_kh\ _]1]h mgzZklgbdh\ > @ D2zd hilf_qgqzZ_1| G C
kiI\_ggh]lh km~Avb h[_ki_qgbl j_ZebazZpbx hi_jZlb\gh]l]h km”_[gh]h dhgljhe:
h[hkgh\Zgghklvx ijbf_g_gby f_j ijhp_kkmZevgh]lh ijbgm ~_gby > @

MID J_kim[ebdb ; _eZjmkv mklzZgzZ\eb\Z | “bnn_j _gpbjh\Zggu_ b ~hkl
kjhdb dhlhju_ azZ\bkyl hl h{t_dlZ h["Zeh\Zgby GZb[he__ kjhqggufb
ijhp_"mju k\yaZggu_ k h]jZgbg_gb_f ebgghc k\h[h*u azZ”_j Zgb_ aZde
"m b "hfZrg_]h Zj _klIZ ¢ MID J; >ey bguo gZjmr_gbc mklZgh\e ¢
guc kjhd

l[jhp_kkmZevguc kjhd ey jZkkfhlj_gby km”~vzc "Zeh[ gZ “hkm”~_[ghc klZ"bb
Juakdhc J_kim[ebdb khklZ\ey_| kmlhd qlh \ p_ehf khhI\_IklI\m_I h[s_c
gZo KG=

lhez]lz_f qlh khdjZzs_gb_ kjhdz jzZzkkfhlj_gby “Zeh[ \ ihjy~rd_ ki N
g_ p_e_khh[jZzagh JZaj_r_gb_ \hijhkZ h khdjZs _gbb kjhdZ km” _[gh]h
"I [ulv ihklz\e_gh lhevdh ijb \\_~_gbb \ MID JN m]heh\gh ijhp_kkmZzZe\
©ke_"kI\_ggh]lh km~vb2 dhlhjhfm dZd jZa [ueh [u ihjmg_gh gZjy*m k ~jm

fb jZkkfzljb\ZIv "Zeh[u \ oh”~_ ij_"\Zjbl_evgh]h jZzkke_~h\Zgby Gh \ *_c
pbZevgh wdhghfbqg_kdbo mkeh\byo \\_"* _gby ~Zggh]h bgklbImlZ ihdzZ g_
J r_gby ih ihkimib\r_c "Zeh[_ Q kl MID JN hij_~_ey | \b”u j

j_amevlzIlzf jZzkkfhlj_gby "Zeh[u ijbagZlv ~ _ckl\b_ [_a”~_ckl\b_ beb j_
guf beb g_h[hkgh\Zgguf b \haeh blv gZ khhl\_Ikl\mxs__ “he ghklgh_ eb
mkljZzgblv *hims_ggh_ gZjmr_gb_ hklZ\blv "Zeh[m [_a m~h\e_I\hj_gby I
\k_]1h "\Z \ZjbzZglZz eb[h m~h\le_ I\hjblv k dhgklZlZpb_c¢c gZjmr_gby ebJh

HikmlkI\b_ ijyfuo \eZklguo iheghfhgbc ih hif_g_ Km” g_ hilf_gy_I h[’



klZzgh\e _gb_ ke _ _~h\Zl ey gZijbf_j h ij _djZs _gbb ~ ez gZijyfmx Hg
_]lh g_azdhgguf b hfyaulZ_| mkljZgblv gZjmr_gb_ qlh gZ ijzZzdlbd_ hagZz
"he ghklguf ebphf

MID J; (q kl MID J; ij_"mkfzljb\Z | ke_"mxsb_ blh]h\u_ j_ r_gb
ghkbl fhib\bjh\Zggh_ ihklZzgh\e_gb_ h[ m~h\e_I\hj_gbb “"Zeh[u b hif_g_
beb h[ hklZz\e_gbb "Zeh[u [_a m”~h\e_I\hj _gby HIf_gzggh_ ihklZgh\e_gb
ebpz gzijz\ey |ky jmdh\h”bl_ex hj]l]ZgZ ey \hah[gh\e_gby ijhba\h”~kI\Z
J; Ih f_jzfij_k_qgq_gby g kl MID J; km~vy \ughkbl ihklZgh\e_gb
N _gbb b hif_g_ f_ju ij_k_q_gby k ijz\hf ijbf_gblv bgmx f_jm h[ hklzZ\
[ _a m~h\e _I\hj _gby

lh blh]h\uf j_r_gbyf km” g_ihkj_"kI\_ggh hilf_gy_| g_aZdhggh_ ihklZg
"h\Zl_ey "hagz\Zl_ey WIh [he__ \eZklgZy ihabpby qgq_f \ JN

MID JD ¢ Kkl \'dzZqg_kI\_j_ r _gbc ij _"mkfzljb\zZ | ke ~kI\_gguc Kk
ihklzgh\e_gb_ dhlhjuf fh _I m~h\e_I\hjblv "Zeh[m iheghklvx beb qzZklt
hjlZzg m]lheh\gh]h ij_ke_"~h\Zgby mkljZgblv "hims_ggu_ gZjmr_gby hld
j_gbb “Zeh[u

>7Z9gZy fh™_ev ihoh Z gZ jhkkbckdmx dhgklZlZpby gZjmr_gby b hJ|\
gblv H”"gZdh \ mkeh\byo bgklbImlzZz ke_2kl\_ggh]lh km”~vb wlh ij_"ibkzZ
[he_ _ h[yazl _evguc b hi_jZlb\gh dhgljhebjm_fuc ozZjzZdl_j

DujlJuakdzy J_kim[ebdZ q Kkl | _dkl klzlvb MID g_ ~_IZebabjm
ke_~klI\_ggh]h km~vb
MID JL ¢ kil MID JL mdZaulZ_ | qglh km~vy \ughkbl fhlb\bjh\Z

e_gb_ h[ m~h\e_I\hj_gbb “Zeh[u b hif_g_ ihklZgh\e_gby beb h[ hklZ\e_
m~h\e_I\hj_gby HIf_gzggh_ ihklZgh\e_gb_ gZijZ\ey_Ilky ijhdmjhjm ~ey |

GZb[he_ _ \ezZklgzZy fh~_ev ba \k_o \ur_i_j gbke_gguo Km” gZijyfmx |
gb_ ijhdmjhjz gzijbf_j h[ hldZa_ \ \ha[m ~_gbb ~_eZ b hlijz\ey_1| _]h
WIlh k[eb Z_I _1h k [_ehjmkkdhc fh”_evx ih blh]lh\uf j_r_gbyf gh ijbf_g
madhc kn_j_ lhevdh j_ r _gby ijhdmjhjZ ih hldZam ij_djZs_ghbx

Jhkkbckdzy fh~_ev ij_"~hklzZ\ey_ | km™"m gZbf_g__ \eZklgu_ iheghfhqg
Ibjm_1 gZjmr_gb_ gh g_ fh _I _]1h gZijyfmx bkijZ\blv ~_e_]bjmy wlh h

\_~hfkI\m khljm~gbd dhlhjhlh “himklbe gZjmr_gb_ WIlh kgb Z_| wnn_d]I
azZsblu b fh™_I ijb\h”~blv d \hehdbl_
lj_"~ez]lzZ_fZy gh\Zy j_"~Zdpby q kil MID JN ©Ilh j_amevlzZIzZf jZkkf
[u km~vy \ughkbl h*gh ba ke_“mxsbo ihklZgh\e _gbc
h ijbagZgbb ~_ckl\by [_a”_ckl\by beb j_r_gby khhI\_Ikl\mxs_1]h
ebpZ g_azZdhgguf beb g_h[hkgh\Zgguf b h _]Jh h[yaZgghklb mkljZgblv ~F
gb_ Z \ kemqgZyo dh]*Z h["Zem fuf y\ley |ky ihklZgh\e _gb_ h[ hldZa_
eh\gh]l]h ~_eZ hij_djZs_gbb m]heh\gh]l]h *_eZ beb m]Jheh\gh]h ij_ke_7h)
agZgbb ebpzZz mqgzkigbdhf mlheh\gh]h km~hijhba\h~kl\Z + h[ hif_g_ IzZdt
h[ hklZ\e _gbb “"Zeh[u [_a m”~h\e_I\hj_gby
lh\h”ry blh] ke_~m_I hif_Iblv qglh ~_ckl\mxsbc \ Jhkkbb bgklblIml km~"
\Zgby ~_ckl\bc "he " ghklguo ebp hj]Zzgh\ ij_~\Zjbl_evgh]h jZkke_"h\Zghb
nhjfZevgh rbjhdbc ij_~f | h["Zeh\Zgby ~ fhgkljbjm _| djZcg_ gbadmx w
>ey ih\ur_gby ~_cklI\_gghklb f_ozZgbafz bgklbImlzZ km”_[gh]h h[Zeh\Z
bkihevah\Zgb_ iheh ' bl_evgh]h hiulZz ba “jm]bo kljZg :\lhjZfb gZ hkgh
m]lheh\gh ijhp_kkmZevgh]l]h azdhgh”ZIl _evkI\Z jy*"Z kljZzg knhjfmebjh\Zg
NZl_evguo baf_g_gbc \ ki MID JN



KIBKHD BKLHQGBDHC<

E_[_"_\ < F Km~”_[gZy \eZklv \ m]lheh\ghf ijhp_kk_ agZqg_gb_ b ij_"_eu

=hkmAZjkI\h b ijzZ\h = + ¢ £ K
Ju'zdh\ : | Dhff_glzZjbc d MJheh\gh ijhp_kkmZevghfm dh”_dkm Jhkkbcke
>L_dkl@ : | Ju'zdh\ _ba® i_j_jZ[ b ~hi * Fhkd\Z > _eh b K_j\bk >I

Kmrbgz L ? |Ijh[e_fu nmgdpbhgbjh\Zgby kh\j_f_gghc fh”_eb km”_[ghc a
liz>~Zg \ “hkm”_[ghf ijhba\h”?kI\_ ih m]heh\guf ~_ezZf L ? KmrbgZz Jhkkbcl
| _ev = + < + K +

EZzazj \Z < : Km~_[gZy \eZklv b __ j_ZebaZpby \ mlheh\ghf ijhp_kk_ <
I_evkl\h ©KZfZjkdbc mgb\_jkbl_I2 * k

K\h~rgu_ klZlbklbg_kdb_ k\_~ gby h ~_yl _evghklb km”~h\ HnbpbZevguc kZc!
iZjlzf_glz ijb <_joh\ghf Km”~_ Jhkkbckdhc N_~_jZpbb >We_dljhgguc j_kmjk@
iz KWWS ZZZ FGHS UX ~ZIZ h[jZs_gby

B\hqdbg : ; KjzZ\g_gb_ ghjf h[ m]J]heh\ghc hI\_IkI\_gghklb aZ \ug_k_gb_ kn
fh g_ijZz\hkm~guo j_r_gbc \ aZzdhgh”zZl_evkl\_ Jhkkbb b kljzg KG= : ; B\hqc
jhkkbckdh]h b f_""mgzZjh~gh]h ijz\z <+ t < + K

Mlheh\gh ijhp_kkmZevguc dh”_dk Jhkkbckdhc N_"_jZpbb hl < )

Kh[jZgb_ aZzdhgh”ZIl_evkI\Z JN < qg , Kl

Mlheh\gh ijhp_kkmZevguc dh”_dk J_kim[ebdb ;_eZjmkv hl bxey 1h~Z <
ljhgguc j_kmjk@ 85/ KWWSV FRQWLQHQW RQOLQH FRP 'RFXPHQW "GI
gby

Mlheh\gh ijhp_kkmZevguc dh”_dk J_kim[ebdb DZaZoklZg hl bxey lh~z
ljhgguc j_kmjk@ 85/ KWWSV FRQWLQHQW RQOLQH FRP 'RFXPHQW "GI
gby

M]heh\gh ijhp_kkmZevguc dh”r_dk J_kim[ebdb Lz~ bdbklZg hl ~_dZ]J[jy
KWWSV FRQWLQHQW RQOLQH FRP 'RFXPHQW "GRFBLG NZ1Z h[jZ:

M]heh\gh ijhp_kkmZevguc dh”_dk DujlJuakdhc J_kim[ebdb hl hdly[jy

85/ KWWSV FRQWLQHQW RQOLQH FRP 'RFXPHAQWDOYGRFBLG nNZ

IhklZzgh\e_gb_ le_gmfZ <_joh\ghlh Km~Z JN hl < j_™ hi
ijZzdlbd_ jZkkfhlj_gby km~Zfb “Zeh[ \ ihjy~rd_ klZlvb Mlheh\gh ijhp_kkmzZev
Jhkkbckdhec N_"_jZpbb? Jhkkbckdzy ]Zza_IlZz <

=zeygvdh H : L_hj_Ibdh ijz\h\Zy fh”_ev ijhp_kkmZevghlh klZImkZ ke_"kl|

"bkk_jlZpby dzZzg”"b”*Z1lZ xjb~bqgq_kdbo gZmd =eygvdh HdkZzZgZz
+ F + k

Dhilmg G G Ki_pbZebabjh\Zgguc ke_~kl\_gguc km~vy azZ b ijhlb\ G G
kdZy xklbpby = + < + K

5()(5(1&(6

/HEHGHY 9 0 -XGLFLDO 3RZHU LQ &ULPLQDO 3URFHHGLQJV 6LJQLIL
6WDWH DQG /DZ +* + 1R + SS *

5\]KDNRY $ 3 &RPPHQWDU\ RQ WKH &ULPLQDO 3URFHGXUH &RGH RI
$ 3 5\]KDNRY + WK HG UHY DQG H[SDQGHG * ORVFRZ 'HOR L 6HUYL

6XVLQD 7 ( B3UREOHPV LQ WKH IXQFWLRQLQJ RI WKH PRGHUQ PRG!
ULJKWV LQ SUH WULDO SURFHHGLQJV LQ FULPLQDO FDVHV 7 ( 6XVLQ!
+ SS *

/IDIDUHYD 9% -XGLFLDO 3RZHU DQG ,WV ([HUFLVH LQ &ULPLQDO 3
8QLYHUVLW\ 3UHVV * SS

6XPPDU\ VWDWLVWLFDO GDWD RQ WKH DFWLYLWLHYV RI WKH FRXUWYV
RI WKH 6XSUHPH &RXUW RI WKH 5XVVLDQ )HGHUDWLRQ >(OHFWURQLF U
UX DFFHVVHG -DQXDU\

, YRFKNLQ $ % $ &RPSDULVRQ Rl 3URYLVLRQV RQ &ULPLQDO /LDELO
8QMXVW 'HFLVLRQV LQ WKH /HIJLVODWLRQ RI 5XVVLD DQG &,6 &RXQWU

DQG ,QWHUQDWLRQDO /DZ % + 1R + SS +
&RGH Rl &ULPLQDO 3URFHGXUH RI WKH 5XVVLDQ )HGHUDWLRQ RI
DPHQGHG RQ ODUFK &ROOHFWLRQ RI /HILVODWLRQ RI WKH 5XV\

., $UW



&ULPLQDO 3URFHGXUH &RGH RI WKH 5HSXEOLF Rl %HODUXV RI  -XO\
85/ KWWSV FRQWLQHQW RQOLQH FRP 'RFXPHQW "GRFBLG DF
&ULPLQDO 3URFHGXUH &RGH Rl WKH 5HSXEOLF RI .D]JDNKVWDQ 1R

UHVRXUFH@ 85/ KWWSV FRQWLQHQW RQOLQH FRP 'RFXPHQW "GRFB

&ULPLQDO 3URFHGXUH &RGH RI WKH 5HSXEOLF RI 7DMLNLVWDQ RI

FRQWLQHQW RQOLQH FRP 'RFXPHQW "GRFBLG DFFHVVHG -DQ)
&ULPLQDO 3URFHGXUH &RGH RI WKH .\UJ\] 5HSXEOLF RI 2FWREHL
FRQWLQHQW RQOLQH FRP 'RFXPHQW "GRFBLG DFFHVVHG -DQ)
5HVROXWLRQ RI WKH 30HQXP RI WKH 6XSUHPH &RXUW RI WKH 5XVVLD
DV DPHQGHG RQ 'HFHPEHU 2Q WKH SUDFWLFH RI FRXUWV FRQVL
ZLWK $UWLFOH RI WKH &RGH Rl &ULPLQDO 3URFHGXUH RI WKH 5XVVL
1R
*O\DQNR 2 $ 7KHRUHWLFDO DQG OHJDO PRGHO Rl WKH SURFHGXU
WKHVLV IRU WKH GHJUHH RI &DQGLGDWH RI /HIJDO 6FLHQFHYV
+ ORVFRZ + SsS

.RYWXQ 11 7KH VSHFLDOLVHG LQYHVWLJDWLQJ MXGJH SURV DQG
+ 1R + SS +

I+

K<?>?GBY H; :<LHJ:O

JHF:G FBO:CEH<BQ FHJHABAg"b"ZIl xjbr"bgq_kdbo gZmd “hp_gl dZn_*"ju
eh\gh ijZ\h\uo gZmd K_\_jh AZiz~"gh]h bgklblmlZ nbebZeZ N_" jZevgh]h
ghlh Z\lhghfgh]h h[jZah\Zl_evgh]h mqgj_""~_gby \ukr_]h h[jZah\Zgby ©Fhk
NZikI\_gguc xjb"bqg_kdbc mgb\_jkbl | bf _ gb H? DmlZnbgZz F=X: 2 <heh
PRUR]XU#PDLO UX

KHNBY <BL:EV?<G: :G>J®2RkmnqgZxshbcky dmjkZ azZzhqghc nhjfu h[mqg_ghby
pbZevghklb ©Km” _[gZy b ijhdmjhjkdZy ~_yl_evghklv® K_\_jh AZiZ~gh]h b
ZeZ N_"™ _jZevgh]lh Jhkm~Zjkl\ _ggh]h Z\lhghfgh]lh h[jZah\Zl_evgh]h mqj_~
h[jZah\Zgby ©Fhkdh\kdbc Jhkm”Zjkl\_gguc xjb2"bg_kdbc mgb\_jkbl_I bf_ghb
F=X:2 <heh]*Z Jhkkby DQGUHHYDVR¢{\D #JPDLO FRP

,1)250%$7,21 $%287 7+( $87+256

520$1 0 0252=29&DQGLGDWH RI /HIDO 6FLHQFHV $VVRFLDWH 3URIH)
RI &ULPLQDO /DZ Rl WKH 1RUWK :HVW ,QVWLWXWH EUDQFK RI WKH )t
,QVWLWXWLRQ RI +LJKHU (GXFDWLRQ 2 ( .XWDILQ ORVFRZ 6WDWH /DZ :
PRUR]XU#PDLO UX

62),$ 9 $1'5((%$ WK \HDU SDUW WLPH VWXGHQW VSHFLDOLVLQJ LQ
$FWLYLWLHVY DW WKH 1RUWK :HVWHUQ ,QVWLWXWH EUDQFK RI WK}
,QVWLWXWLRQ RI +LJKHU (GXFDWLRQ H2 ( .XWDILQ ORVFRZ 6WDWH /DZ
DQGUHHYDVRIL\D #JPDLO FRP

KlZlvy ihklmibeZz
ljbgylz d i_qZlb



GZmqgZy klZlvy

M>D
GRL

Dhfie _dkgu_ bkijZ\bl

_ _ev mqgj_""_gby
[MAms beb gZk

u_
hys__

?<=?GBC E?HGB>H<BQ O:JVDH<KDBC

GZmqgguc i_gbl_gpbZjguc dem] <heh]nZ Jhkkby HOK #PD
KWWSV RUFLG RUJ

:gghlZpby < klzZlv_ ZgZebabjm_Ilky kh\_jr_gkl\h\Zgb_ i_gbl_gpbZjg
kbkl_fu Jhkkbckdhc N_~_jZpbb ihkj_~kI\hf nhjfbjh\Zgby h[t_“bg_gguo bl
ijZ\bl_evguo mqgj_""~_gbc :\lhj Zdp_glbjm_1 \gbfZgb_ gZ kmsghklb Dhgp_
jZa\blby m]heh\gh bkihegbl_evghc kbkl_fu Jhkkbckdhc N_~_jZpbb ~h
gZ p_e_khh[jZaghklb kha”~Zgby bkijz\bl_evguo mqgj_""~_gbc gh\h]lh IbiZz
gZ_lky qglh k_]lh~gy \ gZmqghc kj_~_ ijbkmlkl\mx| fgh]l]hgbke_ggu_ “bk
hlghkbl_evgh hljbpZl_evguo Zki_dlh\ b jbkdh\ kha~Zgby h[t_~bg_gguo b
\bl_evguo mqj_""_gbc H[hkgh\u\Z_I|ky ZdImZevghklv j_nhjfbjh\Zgby i_
|_gpbZjghc kbkl_fu Jhkkbckdhec N_"_jZpbb ihkj_~klI\hf kha~rZgby dhfie_
guo bkijZz\bl_evguo mqj_""_gbc ih~q_jdb\Zxlky iheh bl_evgu_ |_g”*_gp
ih\ur_gby wnn_dIb\ghklb bgklbImlZ bkiheg_gby m]heh\guo gZdZazZghbc
bkke_~m_I| hkh[_gghklb kljhbl_evkI\Z i_j\h]lh bkijz\bl_evghlh mqj_""_g¢
\uyley | dexqg_\u_ _]1h gh\r_kI\Z \ukdZaulZ_| kh[klI\_ggmx ihabpbx hlgh
| _evgh \Z ghklb ijbkmlkl\by dhfie_dkguo bkijZ\bl_evguo mqgj_"~_gbc \ J
kbb

Dexqg_\u_ keh\Z bkijzZ\bl_evgu_ mqj_""_gby mlheh\gu_ gZdZaZgby
| _gpbzZjgzZy kbkl_fzZ bkiheg_gb_ gZdZazZgbc bkijz\bl_evgu_ mqgj_""_gh
_"bg_ggh]lh Ibiz dhfie_dkgu_ bkijZz\bl_evgu_ mqj_""_gby

M]heh\gh ijZ\h\u_ gZmdb

>ey pblbjh\Zgby OZjvdh\kdbc ? E Dhfie_dkgu_ bkijZ\bl_evgu_ mq]j
N_gby [m”ms__ beb gZklhys__ /H[ FULPLQDOLY VFLHQWLDUXP |
K GRL

2ULJLQDO DUWLFOH

, QWHJUDWHG FRUUHFWLRQDO IDFLOLWLH

(9*(1< / .+$5.296.<

6FLHQWL¢F SHQLWHQWLDU\ &OXE 9RORJGD 5XVVLD
KWwWSV RUFLG RUJ

$EVWUDFW 7KH DUWLFOH DQDO\JHV WKH LPSURYHPHQW RI WKH 5X
WKURXJK WKH FUHDWLRQ RI LQWHIJUDWHG FRUUHFWLRQDO IDFLOLYV
HVVHQFH RI WKH &RQFHSW IRU WKH "HYHORSPHQW RI WKH 3HQLWHQ
JHGHUDWLRQ XQWLO DQG WKH IHDVLELOLW\ RI FUHDWLQJ QHZ W\!
LV QRWHG WKDW QXPHURXV DFDGHPLF GHEDWHY DUH FXUUHQWO\ XQ{(

<« OZjvdh\kdbc ? E



DVSHFWV DQG ULVNV RI FUHDWLQJ LQWHJUDWHG FRUUHFWLRQDO ID
WKH UHOHYDQFH Rl UHIRUPLQJ WKH 5XVVLDQ SHQLWHQWLDU\ V\VW
LQWHJUDWHG FRUUHFWLRQDO IDFLOLWLHV HPSKDVL]LQJ SRVLWLYH
Rl WKH SHQLWHQWLDU\ VIVWHP 7KH DXWKRU H[DPLQHV WKH FRQVWU
IDFLOLW\ LGHQWL¢{HV LWV NH\ LQQRYDWLRQV DQG H[SUHVVHV KHU
LQWHJUDWHG FRUUHFWLRQDO IDFLOLWLHV LQ 5XVVLD

.H\ZRUGV FRUUHFWLRQDO LQVWLWXWLRQV FULPLQDO SHQDOWLHYV
RI VHQWHQFHY FRPELQHG FRUUHFWLRQDO LQVWLWXWLRQV FRPSUHE¥

&ULPLQDO OHJDO VFLHQFHYV

)R U FLWDWLRQ .KDUNRYVN\ (/ ,QWHJUDWHG FRUUHFWLRQI
RU UHDOLW\ /[H[ FULPLQDOLV VFLHQWLDUXP YRO QR
GRL

< Jhkkbb m]J]heh\gZy iheblbdz \k_]*"Z gZoh”blky \ khklhygbb kh\_jr_
nhjfbjh\Zgby 1j_"~_\k_]h wlh k\yazZgh kh klj_fe_gb_f aZzdhgh”*Zl_ey
hilbfZevgu_ mkeh\by [hjv[u k ij _kImighklvx dhlhju_ kfh]lml hlI\_qgZlv ih
his_kI\Z 1Zd b Jhkm~ZjkI\_gghc kbkl_f_ dhlhjZzy h[_ki_qb\Z_1 \uiheg_gtl
eblbdb Fh”_jgbaZpby m]heh\gh bkihegbl_evghc kbkl_fu "~Ze__ + MBK
dexqg_gb_f < ~Zgghf gZijzZ\e_gbb Jhkm~ZjkI\h jZajz[Zlu\Z_| \k_ gh\u_
ki\bc "ey Ih]lh qlh[u ih\ukblv mjh\_gv i_gbl_gpbZjghc kbkl_fu b __ wnn_

K_]h~gy ~_cki\m_I hg_j_"gZy Dhgp_ipby jZa\blby m]heh\gh bkihegh
Jhkkbckdhc N_~_jZpbb ~Ze__ + Dhgp_ipby > @ ?_ " _ckl\b_ jzZkijhkljz

< khhl\_Ikl\bb k *Zgghc Dhgp_ipb_c hkgh\gh_\gbfZgb_gZijZz\e_gh gZ
fbabjh\zZlv mqj_""_gby \ dhlhjuo \bgh\gu_ km[t_dlu hl[u\Zxl gZdZaZzZghb
j_Zebah\ZIlv ijh_dl kha“Zgby mqgj_"~_gbc h[t_"bg_ggh]h IbiZz WIh h[mk
fhklvx h[_ki_qgq_gby bgklblmlZ hl[u\Zgby gZdZaZghbc

H[jzZIbf \gbfZzgb_ gZ Ih qlh Ijh_dl kharZgby mqgj_"~_gby h[t_"bg_gg
mkfzljb\z |

+ | _jjblhjbZevguc ijbgpbi jZzkiheh  _gby gh\uo Ibih\ bkijZ\bl_evguo
"NZe__ £+ BM < "Zgghf kemqgZ_ ih?jZamf_\Z_I|ky nhjfbjh\Zgb_ IZdbo maqj
eZfb JThjh~h\ \ jZchgu ]J*_ “hklmigu dhffmgbdZpbb b ljZgkihjlgZy eh]bk

+ jZajZ[hldm g_h[oh”~bfhc | _ogbg_kdhc "hdmf_glZpbb BM h[t_~bg_gg
nbgZgkh\h wdhghfbqg_kdbc ZgZeba p_e_khh[jZaghklb bo *_ckl\by

+ nhjfbjh\Zgb_ dZd ijZz\h\uo 1Zd b hj]lj]ZgbaZpbhgguo mkeh\bc ey n
lZzdh\uo BM

+ kh_"bg_gb_ BM b ke_~klI\_gguo baheylhjh\ ~Ze_ _ + KBAH Z kht
ki_g_gb_j_ "bfz kha”Zgb_\k_o mkeh\bc "ey \hafh ghklb kh”*_j ZIlv ki_r
@

:dimZevghklv b k\h_\j_ f _gghklv jZzkkfzZljb\Z_fhc Dhgp_ipbb ih~I\_j '~
ijhle_fzfb dhlhju_ ijbkmlkI\mxl k_]h~gy \ i_gbl_gpbZjghc kbkl_f_ dh
j_rbl_evguo f_j k\h_]Jh j_r_gby LzZd \Z gh mqgblu\Zlv qglh gZ k_]Jh”gyr

\dexqZ_I \ k_]Jy mqj_"~_gbc \ Ihf gbke_ bkijz\bl_evguo e_qg_Jguo
guo b e_q_J[gh ijhnbezdlbg_kdbo mqj_""_gbc Ixj f \hkiblZl _evguc
ke _"klI\_gguo baheylhjh\ Dzd kijz\_~eb\h hif_qZ_| KF KZ\mrdbg ©«:
kl_fz BM y\ey_I|ky g_h[hkgh\Zggh fgh]l]hgbke_gghc«? > k @ ;he__ Ih
fbo aZdexg_gguo |1Zd _ ~hklzZlhggh \_ebdh gZijbf_|j gZ gZqZeh ] g
\uo ebp khklZ\beZz luk gq_eh\ _d > @

ljh[e_fzZ Izd _ \b”blky \ Ihf qlh bgklblml gZzdZazZgby g_ \uihegy_1| \ ih
klZz\e _ggu_ i_j ™~ gbf p_eb > k @ < gqZklghklb p_ev bkijzZ\e_gby h



kib]Z_Iky b wih ih~AI\_j°~Z Iky klZIbklibdhc j_pb~b\ghc ij _klmighklb jbkr

Jbk + Dhebg_klI\h hkm™~_gguo \ Ihf qbke_ k g_ih]Zr_gghc km~bfhklvx aZzZ ]

Bkoh”y ba "Zgguo ij_"klZ\e_gguo gZ jbkmgd _ fh gh k" _eZlv \u\h”

] ba h[s_]h gbkeZ hkm™~_gguo khklZ\be j_pb~b\ \ ] = \
khhi\_IkI\_ggh Ke_~m_I hif_Iblv qglh azZ i_j\h_ ihem]h”*b_ ] \k_1]h
ebp ba gbo k g ih]Zzr _gghc km~bfhklvx Hg _\b~gh qlh
pbrb\ghc ij_klmighklb aZ ihke_~gb_ ]h~u kms_kI\_ggh g_ baf_gy_Iky \
h[ohAbfhklb \ i_j_kfhlj_ f_j ijbgbfzZ_fuo \ jZfdZo bgklbImlZ m]heh\guc

jZajzZ[hldZ Dhgp_ipbb a”_kv \uklmiz_| \ dZzq_klI\_ hkgh\gh]h bgkljmf_qgl.
\k_]h ih*oh”Z d i_gbl_gpbZjghc kbkl_f_ \dexqZy kbkl_fm f_ozZgbafh\ ”
m]lheh\guo gZdZaZgbc

;_amkeh\gh jzZajz[hldZ b ijbgylb_ Dhgp_ipbb \ual\Zeb hij_~ e _ggu_
mqgghc kj_*_ < i_j\mx hqg_j_"v hlf_Ibf ijh[e_fm hij_"~_e_gby kZfh]h Ibiz
mdZaulZ_Iky \ kh\j_f gghc ~hdljbg_ ijZ\Z y\e _gby k\yaZggu_ k h[t_"b¢
j_"bfh\ b \bAh\ BM fh 'gh bf_gh\Zlv dZzd ©]b[jbrghklv®d ©fmevlbj_"bfghk
©kf_rzgghklvad ©dhfie_dkghklva > k @ ?keb "_ \_jgmlvky d iheh _
lh azdhgh”zZl_ev ij_"mkfzljb\Z | b _x h[ mqgj_""~_gbyo h[t_"bg_ggh]h Ib
\gbfZgb_ gZmqgu_ b~_b h ]b[jb~rghklb b fmevibj_"bfghklb

GZ gZr \aley”™ jZaebqguc ih”oh” d kmsghklb gh\h]h Ibiz BM ihjh ~Z.
mqggu_ “bkdmkkbb ih wihfm ih\h~m gh b g_iha\hey | \ iheghc f_j_ hij
ijbagzZdb IZdh\uo BM \u”_eblv JeZz\gu_ _]1h ozjzdl_jbklbdb GZ gZr \a]e
"m_I| bf_gh\Zlv dhfie_dkgufb WIh fh'gh Zjlmf_glbjh\zZlv |I_f qglh mdzaz
ihr"jzamf_\Z _| [he__ rbjhdh_ ihgbfZzgb_ kh”~_j Zgby IZdh\uo BM hgh iha)
\ k_[y ozZjzdl_jbklbdb fmevlbj_"bfghklb Jb[jbrghklb kf_rb\Zgby b h[t_~|

Kh\j_f_ggu_ bkke_~h\Zl_eb mdzZau\zZxl gZ \k_\hafh gu_ ijh[e_fu b j
gu_ k g_ihkj_"~kI\_gguf nhjfbjh\Zgb_f BM gh\h]h Ibiz LzZd gZijbf_j :
\Z ibr_I qglh ©«*hklzZlhggh khfgbl_evguf ij_~klZ\ey_Ilky h[t_~bg_gb_ BM
ihke_"gbc y\ey_Iky mqgj_""_gb_f kms_klI\_ggh hlebgzZxsbfky ih p_ehfm
ijbagZdh\ >Zggu_ mqj_""~_gby y\leyxlky jZaebggufb ih fgh]bf hkgh\Zgt



gbl _evghc kl_i_gb gZ gZr \alJey® aZljm~gbl ~_yl evghklv dZ ~h]h ba |
"Zgghc Ihgdhc aj_gby fh gh kh]l]ezZkblvky bkdexqgbl_evgh \ jZaj_a_ ihg
kib j_"bfh\ b nmgdpbc "Zgguo mqj_ *_gbc <f_kl_ k I_f gZ gZr \aley”

bf__1I b iheh bl_evgu_ Zki_dlu D IZdh\uf hlg_k_f hilbfbaZpbx j_kmjkt
ijhp_kkzZ i_j_ f_s_gby hkm ~_gguo b zZ~fbgbkljZlb\guo ijhp_"mj wnn_d|
ah\Zgb_ i_jkhgZeZ b bgnjZkljmdImju

AN kv °_ ke _"m_1I| kh]ezZkblvky b k fg _gb_f JA Mk__\Z dhlhjuc ih”q
ih~h[gh_ \gh\v kha~z\Z_fh_ mqj_""_gb_ bf_xs__ \ k\h_c hkgh\_ fmevl
jzdl_j g_ \klmiz_1I \ ijhlb\hj_gb_ k ~_ckl\mxsbf azdhgh”~ZIl_evkl\hf B f_
b jhkkbckdh_azZdhgh”zZIl _evkl\h ihal\hey | kha”zZ\Zlv i_gbl _gpbZjgu_ m
g_ggh]h Ibiz b kh~_j Zlv gZ bo |I_jjblhjbb dZd hkm *_gguo 1Zd b ih”*ha
gy_fuo \ kh\_jr_gbb ij_klimie_gbc«? > Kk @ KhhiI\_IkI\_ggh 1Zdh]h jh
l1Zzd _ “himkdZ_Ilky b kh klhjhgu aZzdhgh”~Zl_evklI\Z qlh I1Zd _ h[t_dlb\gh
\hafh ghklb b p_e_khh[jZaghklb nhjfbjh\Zgby IZdh\uo BM

ljbf _qzZl _evgh fg _gb_ : < MlIdbgZ F < Dbk_e \Z b KF KZ\mrdbgzZ
j_""_gby ©fmevlbj_"bfgh]lh® b ©]b[jbrgh]h? IbiZ ihalheyl kha”Zlv mkeh\b
ke_~h\Zl_evghc j_ZebaZpbb ijbgpbih\ “"bnn_j gpbZpbb b bg*b\b"mZebz:
gZdZaZzZgby ihkj_~klI\hf jZkrbj_gby iheghfhgbc Z~fbgbkljZpbb ih baf_g._
\brZ mqgj_""_gby \ ij_~ eZo h”~ghc | _jjblhjbb eb[h __ hI* _evguo hj]Zgl
fhkl\yaZzgguo mqgzZkldh\«2 > k @ Fh gh ij_~iheh blv qlh nhjfbjh\Zd
Ibiz ij_"~hklz\bl \hafh ghklv Z~fbgbkljZpbb BM ijb aZzdhgghc g_h[oh”b
\b™ j_"bfZ hl[ul\Zgby gZdZazZgby “ey hkm™~ _gghlh b ijb wlihf [m”_| hlkml
Abfhklv \ _1h i_j_f_s_gbb gZ bgmx I_jjblhjbx Ke_"h\Zl_evgh a”_kv fh ¢
lhevdh h[ hilbfbazZpbb ijhp_kkZ hl[ul\Zgby gZdZazgby gh b ihy\le_gbb
Ney ij_"klZ\bl_e_c BM

dp_glbjmy \gbfzgb_ gz Ihf qlh \ kh\j_f_gghc gZmd_ ijZ\Z p_e_khh|
h[oh"bfhklv kha”Zgby BM gh\h]h IbiZz y\ey_Ilky "bkdmkkbhgguf \hijhkhf
ijhle_fu b jbkdb \ jZzkkfZljb\Z_fhc kn_j_ h[jZsZx| \gbfZgb_ b bgu_ Z\Ihj
K_j_[i_ggbdh\zZ kgblzZz_| qlh ©«lj_[mxlky agZqgbl_evgu_ nbgZgkh\u_ \eh
| evkI\Z beb j_dhgkljmdpbb IZdbo p_gljh\ g_h[oh”bfzZz ~ _1ZebaZpby ¢!
baf_g gby \ aZdhgh”Zl_evklI\_ ihlj_ [m_Iky jZkrbj_gb_ d\Zebnbpbjh\Zz
[jm~gbdh\ "ey wnn_dlIb\gh]h mijzZ\e_gby b ijbgylby j_r_gbc \hagbdzZ_I
‘_eZl_evguo klya_c f_""m hkm ~_ggufb jZaguo dZl_]hjbc qlh fh _I ijb\_
km[dmevimj b fZkkh\uf [_kihjy~rdzf djhf_ Ih]h \Z gh h[_ki_qgblv Z~_d\:
gmx ~“hklmighklv b bgnjzZkljmdIimjm ~ey khljm~gbdh\ b ihk_Ibl_e_c«& >
gh qlh ~ey hilbfbaZpbb BM \ gh\hc nhjf_ ihlj_[mxlky kms_klI\_ggu_ ba
ijZ\h\hc 1Zd b k hj]l]ZzgbazZpbhgghc Ihgdb aj_gby 1j _~klzZz\ey Iky qlh gl
j_lezZf_glbjmxsZy ijhp_kk bkiheg_gby m]l]heh\guo gZdzZazZgbc ij_I_jibl
g_gby <f_klI_k I_f wnn_dlb\ghklv bo ihke_"mxs_c ~_yl _evghklb Z IZc
AN ckl\mxs_c i_gbl_gpbZjghc kbkl_fu \ kh\_jr_gkl\h\Zgbb Zj]mf_glbjmxl
ghklv ijh\_~_gby IZdh\uo baf_g_gbc

> < DhofzZg ibr_I qlh ©«*"bkehdZpby mqj_"~_gbc h[t_~bg_ggh]lh IbiZ
lhjh~rh\ <hagbdzZ | ihlj_[ghklv \ kh\j f gguo khpbZevgh wdhghfbqg_ kd
khlijm~gbdh\ b jZ[hlgbdh\ IZdbo bkijZ\bl_evguo mqgj_""_gbc Z I1Zd _ bo
dhlhjuo g_ \k_]7Z y\ey_I|ky ijhklhc aZz~Zgq_c \ jZchgZo HIkx"Z \haghbdZ:
\hijhku ih gZeZ b\Zgbx ljZgkihjlghc eh]bklbdb b \ukljZb\Zgbx dhffmghb
e__ hkljh wib \hijhku [m"ml| klhylv “ey Kb[bjb MjZezZ b jy*Z “jm]bo j_]bl
>Zggh_ miI\_j"~_gb_1Zd _ ~“hklhcgh k\h_]h \gbfZgby

GZijZ\e _gghklv aZzdhgh”~Zl_ey kha”rzZ\Zlv BM gh\h]h IbiZ gZ dhgdj_Ig
ghc h[hkh[e_gghklb Izd _ Ij_[m_lI d k_[_j_r_gb_ bguo \hijhkh\ ;he__ IF



_l\gbfzgb_ < G Qhjguc \hagbdzZ_I1 \hijhk ©«]”_ kljhblv IZdh_ mqj_""_gt
gblv khjex”_gb_ ij_~tyley _fuo d g_fm Ij_[h\Zgbc" 2 > k @ <k_ mdzZaz
kh\j _f_gguo bkke_"h\Zl_e_c hkgh\u\Zxlky gZ h[t_dIb\guo ijbgbgZo b m
\ukljzb\Zlv Z[khexlgh gh\mx kbkl _fm BM g_ Zdp_glbjmy \gbfZgb_gzZ "_
\k_o ij_"klhysbo jbkdh\

< jZfdZo gZklhys_c gZmqghc klZlvb g_h[oh”bfh hklZgh\blky gZ \u\h”"_
fbjh\Zgb_ BM gh\h]lh IbizZz \k_ "_ bf__I [hevr_ iheh bl_evguo Zki_dlh\ g
| _evguo :jlmf_glbjm_f k\hx ihabpbx ke_"mxsbf h[jZahf

lj_"~_\k_]h 9Z [ZeZgk_ N_"_jZevghc kem [u bkiheg_gby gZdZazZghbc
gbkeylky fghlhgbke _ggu_ a~Zgby b khhjm _gby dhlhju_ \ gZklhys
"ey bkihevah\Zgby bo ih p_e_\hfm gZagZq_gbx 1jh\_~_gb_ fh”_jgbaZg
ju i_gbl_gpbZjguo mqgj_ "~_gbc ihalhebl knhjfbjh\Zlv “hklhcgu_ mkeh\b
gby aZdexq_gguo LzZd _ kha”~Zgb_ BM gh\h]h IbiZ h[mkeh\bl jZpbhgZe
[Zdbo mqj_""_gbc bkdexqgZy g_]ZIlb\gh_ \ebygb_ gZ ]lhjh*Z b KkhhI\_|
jZkijhkljzg_gb_ djbfbgZevghc km[dmevImju kj_~b fheh”_"Db

BM gh\h]h IbizZ ijb"ml gZ kf_gm g _j_glZ[ _evguo a*Zgbc b khhjm _gb
jZdl_jbamxlky ih\ur_gguf ijhp_glhf baghkzZ hlkmlkl\b_f eb[h g_m~h\e_
khklhygb_f ijhba\h”~klI\_gghc [Zau hlkmlkI\b_f i_jki_dIb\u k\h_]h jZa\b

] NKBG k~_eZeZ Zghgk gh\hc bggh\Zpbhgghc fh”_eb BM h[t_"bg_g
Ihf gz f_kl dhlhjh_ [m~_I "bkehpbjh\Zlvky \ DZem kdhc h[eZklb

>Zggh_ BM [m~_| knhjfbjh\Zgh \ azf_gm NDM BD b NDM KBAH dl
\ A gu _s_ \ k_j_"bg_ ;9,,, \ < khhI\_Ikl\bb k ijh_dIlhf gh\h_ BM hJ[t._
g_kdhevdh bkijz\bl_evguo dhehgbc Z 1Zd _ [m”~_Il \uihegylv nmgdpbx

Jbk + leZg BM gh\h]h IbiZ \ DZem kdhc h[eZklb > @



eylhjZz jbkmghd

Bkoh”y ba ieZzgzZ BM gh\h]h IbiZz \ DZem kdhc h[eZklb dhlhjuc lhe
Abb ijh_dIZ b kljhbl_evkl\Zz fh gh hif_Iblv qgqlh “"Zggh_ BM \dexqZ_I \
e_ggu_ j_r_gby ZzZ~fbgbkljzlb\gh_ a~Zgb_ hnbku ijhdmjzZIimju zZ"\hdZI
j_ bfgzZzy ahgzZ INJK fm kdb_ dhehgbb p_gljZevgh_ a”~Zgb_ dhehgby
RBAH f_"~ qzZklv b I »

;he__ Ihlh \ gh\hf BM iezZgbjm_Ilky \g_"j_gb_ kh\j_f_gghc kbkl_fu c
\hafh ghklvx bkihevah\Zgby bkdmkklI\_gghlh bgl_ee_dlZ wlh iha\hebl
km[t_dlh\ \uyleylv m]jh Zxsb_ [_ahiZzkghklb y\e _gby gZebgb_ kh[kI\
gZklb kha”zZgb_ ]Jhjh~rdzZ ~ey kem _[guo kh[Zd dhlhju_ [m~ ml \f_kl_ k
dZjZmevgmx kem [m b I ~ Bgl_j_k 1zd _ ij_~klzZ\ey_| Ihl nzZdl qlh gZ |I_]j
jZkihezZ]Zlvky b aZeu km”~_[guo aZk_"~Zgbc k \hafh ghklvx bkihevah\Zgby \
pk\yab AZ\_jrblv kljhbl_evkl\h *Zggh]lh ijh_dIZ NKBG Jhkkbb iezZgbjm_I

LZdbf h[jZzahf kha”~Zgb_ BM gh\h]h IbizZ ij_~klzZ\ey_Ilky i_jki_dlb\guf
kh\ _jr_gkl\h\zZgby i_gbl _gpbZjghc kbkl _fu bkiheg _gby m]Jheh\guo gZd.
f_kl_ [m”ml h{t_~bgylvky g_kdhevdh mqj_"~_gbc qlh \ k\hx hg_j_"v hil
ku I _jjblhjbZevgh]h ieZzgbjh\Zgby mkh\_jr_gkl\m_1I| ijhp_kk i_j_f_s_ghb
knhjfbjm_ | wnn_dlb\gu_ f _ju [_ahiZkghklb <k_ wlh iha\hebl g_ lhevdh
r_.ggu_ mkeh\by *ey kh”_j Zgby ih*haj_\Z_fuo h[\bgy_fuo hkm ~_ggu
A I kihkh[kIVh\Zlv nhjfbjh\Zgbx gh\uo mkeh\bc *“ey khljm~gbdh\ BM Khh
gZr _fm fg _gbx [m"ms__ i _gbl _gpbZjghc kbkl _fu aZdexqZ |ky bf_ggh
dhfie_dkguo BM qglh iheh bl_evguf h[jZzahf kdZ _Ilky gZ \k_c m]heh\gh
kbkl_f_Jhkkbckdhc N_"_jZpbb

KIBKHD BKLHQGBDHCc<

IlhklZgh\e_gb_ 1jZ\bl_evkI\Z Jhkkbckdhc N_”_jZpbb hl Z\lmklZz ] «
\g_k_gbb baf_g_gbc \ ihklZgh\e_gb_ IjZz\bl_evkI\Z Jhkkbckdhc N_~_jZpbb hl
] <« a 85/ KWWS VWDWLF JRYHUQPHQW UX PHGLD DFWV ILOHV

JZkihjy _gb_ 1jZ\bl_evkI\Z JN hl < i i_" hl ©H Dhgp.
pbb jZa\blby m]lheh\gh bkihegbl_evghc kbkl_fu Jhkkbckdhc N_~_jZpbb gZ i_
]h~rza KA JN =+ + < + Kl

=hj[Zzgv > < Dhfie_dkgu_ bkijz\bl_evgu_ mqj_""_gby gZ kh\j_f_gghf wlZi_
jh\Zgby MBK JN > < =hj[ZgvVv Kh\j_f_ggh_ khklhygb_ b i_jki_dlb\u jZa\bl
bkihegbl_evghc kbkl_fu Jhkkbckdhc N_~_jZpbb K[hjgbd fZl_jbZeh\ <k_jhkkhbc

ijZzdlbg_kdhc dhgn_j_gpbb Khkl ? ? Gh\bdh\ Kzgdl I_I_j[mj] % + K
Dhofzg > < Hkh[_gghklb j_ZebazZpbb ijh_dlzZ bkijz\bl_evguo mqgj_""_gbc |
]h Ibiz > < DhofZg AZdhg [1jZ\h =hkm~”Zjkl\h + < + K
Dma_f[z_\z : W Dhfie_dkgu_ bkijZ\bl_evgu_ mqj_"~_gby ijh[e_fgu_ Zki_
gby b nmgdpbhgbjh\Zgby : W Dma_f[Zz_\ZzZ J_]bhgZevgu_ Zki_dlu mijZ\e _
ijZ\Z K_\_jh AZiz~ghlh n_ JZevgh]h hdjm]Z Jhkkbb = + + K
KZ\mrdbg K F F_klIh qu_ N _gbc h[t_~bg_ggh]h Ibiz \ kka _f_ bkijz\bl_ev

N _gbc K F KzZ\mrdbg <_klgbd Lhfkdh]h bgklbImlZ ih\ur_gby d\ZebnbdZy
NKBG Jhkkbb = + < + K

Kbjhildbgz F E HkKkh[_gghklb kharzZgby b jZa\blby mqgj_""_gbc m]heh\gh b
kbkl_f_ h[t_~bg_ggh]h Ibiz F E KbjhldbgZz :dimZevgu_ \hijhku bgnhjfzZlb
jZevghc kem [u bkiheg_gby gZzdZaZgbc K[hjgbd fZl _jbZeh\ ,9 djm]Jeh]h klheZ

e_Ibx kh "gy jh"*"_gby <ezZ”bfbjz KzZ\_ev_\bqgqZ OZjbq_\Z L\_jv = + K

j_li_ggbdh\z : < W\hexpby b bgl_]jZpby bkijZz\bl_evguo mqj_""_gbc hJ[t
IbiZz hl 1_hjbb d ijzdlbd_ : < K_j_[j_ggbdh\Zz Eh[[bjh\Zgb_ \ aZdhgh”ZI_
+ L + < + K

Mk__\J A Hkgh\u Dhgp_ipbb mqgj_""_gby m]heh\gh bkihegbl_evghc kbkl_



ghlh Ibiz J]bihl_az ijhkljZzgkI\_ggh_ jZa\blb_ azdhgh~Zl_evklI\h ijZ\hijbf_.

Mk_ _\ <_klgbd KZfZjkdh]h xjb~"bqg_kdh]h bgklbImlz = + K

Mldbg < : ©=b[jb”rgu_2 b ©fmevlbj_ “bfgu_2 i _gbl _gpbZjgu_ mqj_""~_gby
kI\Z b jbkdb < : Mldbg F < Dbk_e \ K F KZ\mrdbg <_klgbd Lhfkdh]h
mgb\_jkbl_1Z 1jZ\h + * < + K

OZjvdh\kdbc ? E Kj_"kI\Z bkiheg_gby m]heh\guo gZdZazZgbc k\yaZgguo
[hru ? E OZjvdh\kdbc /H[ FULPLQDOLY VFLHQWLDUXP £ L *

Qhjguc < G BkijzZ\bl_evgu_ mqj_""_gby h[t_~bg_ggh]h IbizZz i_jki_dlb\u
gby b \hafh gu_ jbkdb < G Qhjguc 9 F_""mgZjh~guc i_gbl _gpbZjguc r
klmie _gb_ gZdZazZgb_ bkijz\e _gb_2 ijbmjhg_gguc d ijh\_"~ gbx \ ]h~am

N ™ jZpbb ]1h"Z gZmdb b | _ogheh]bc K[hjgbd ~hihegbl_evguo fZl_jbZeh\ J
+ K
DZem ' kdZy kmi_jdhehgby 85/ KWWSV RVSDFH RUJ XRW ~ZIZ h[jZs_gl
Km” _[guc > _izjlzf_gl ijb <_joh\ghf Km”~_ Jhkkbckdhc N_"_ jZpbb 85/ KW
LQGH[ SKS"LG LWHP NZ1Z h[jZs_gby

5()(5(1&(6

'"HFUHH RI WKH *RYHUQPHQW RI WKH 5XVVLDQ )HGHUDWLRQ 1R
$PHQGLQJ 'HFUHH RI WKH *RYHUQPHQW RI WKH 5XVVLDQ )HGHUDWL
85/ KwWwSsS VWDWLF JRYHUQPHQW UX PHGLD DFWV ILOHV SC

'"HFUHH RI WKH *RYHUQPHQW RI WKH 5XVVLDQ )HGHUDWLRQ 1R
DPHQGHG RQ 0D\ 32Q WKH &RQFHSW IRU WKH 'HYHORSPHQW
WKH 5XVVLDQ )HGHUDWLRQ IRU WKH 3HULRG XS WR ! 6= 5) =

*RUEDQ ' 9 &RPSUHKHQVLYH &RUUHFWLRQDO ,QVWLWXWLRQV D\
3HQDO 6\VWHP RI WKH 5XVVLDQ )HGHUDWLRQ "9 *RUEDQ TKH &>
WKH '"HYHORSPHQW RI WKH 3HQDO 6\WVWHP RI WKH 5XVVLDQ )HGHUDWI
6FLHQWLILF DQG 3UDFWLFDO &RQIHUHQFH (G (( 1RYLNRY 6W 3H

.RNKPDQ ' 9 JHDWXUHYV RI WKH ,PSOHPHQWDWLRQ RI WKH 8

,QVWLWXWLRQV 3URMHFW ' 9 .RNKPDQ /IDZ -XVWLFH 6WDWH =
. X]JHPEDHYD $ ( &RPSUHKHQVLYH FRUUHFWLRQDO LQVWLWXWLF
FUHDWLRQ DQG RSHUDWLRQ $ ( .X]JHPEDHYD 5HJLRQDO $VSHFW

DQG /Dz LQ WKH 1RUWKZHVWHUQ )HGHUDO 'LVWULFW RI 5XVVLD =
6DYXVKNLQ 6 0 7KH 5ROH RI &RPELQHG 7\SH ,QVWLWXWLRQV LQ W
6DYXVKNLQ %XOOHWLQ RI WKH 7RPVN ,QVWLWXWH IRU WKH $GYDQFI
SHQLWHQWLDU\ 6HUYLFH RI 5XVVLD =+ + 1R + 3S *
6LURWNLQD O/ )HDWXUHV RI WKH (VWDEOLVKPHQW DQG 'HYHOT
LQ WKH 3HQDO 6\VWHP 0/ 6LURWNLQD &EXUUHQW ,VVXHV LQ WK
SHQLWHQWLDU\ 6HUYLFH 3URFHHGLQJV RI WKH WK 5RXQGWDEOH &
$QQLYHUVDU\ RI WKH %LUWK RI 90DGLPLU 6DYHOLHYLFK .KDULFKH
6HUHEUHQQLNRYD $ 9 7KH (YROXWLRQDQG QWHJUDWLRQ RI &RPEL
7TKHRU\ WR BUDFWLFH $ 9 6HUHEUHQQLNRYD /REE\LQJ LQ /HIJLVODWL

8VHHY &5 = )XQGDPHQWDOV RI WKH &RQFHSW RI D &
L, QVWLWXWLRQ +\SRWKHVLV 6SDWLDO '"HYHORSPHQW /IHJILV
5 = 88VHHY %XOOHWLQ RI WKH 6DPDUD /DZ ,QVWLWXWH

SBWNLQ 9 $ *+\EULG  DQG *PXOWL UHJLPH FRUUHFWLRQDO LQVWLW
09 .LVHOHY 6 0 6DYXVKNLQ %XOOHWLQ RI 7TRPVN 6WDWH 8QLYHUVLW
.KDUNRYVNL\ ( / OHDQV RI HQIRUFLQJ FULPLQDO SHQDOWLHV LQYF
.KDUNRYVNL\ /H[ FULPLQDOLV VFLHQWLDUXP % + 9RO + 1R
&KRUQ\ 91 &RPELQHG 7\SH &RUUHFWLRQDO )DFLOLWLHV 3U
3RWHQWLDO 5LVNV 91 &KRUQ\ WK ,QWHUQDWLRQDO 3HQLWH
SHKDELOLWDWLRQ " KHOG LQ FRQMXQFWLRQ ZLWK WKH <HDU R
5XVVLDQ )HGHUDWLRQ &ROOHFWLRQ RI VXSSOHPHQWDU\ PDWHULDC
.DOXJD 6XSHUFRORQ\ 85/ KWWSV RVSDFH RUJ XRW DFF
-XGLFLDO 'HSDUWPHQW RI WKH 6XSUHPH &RXUW RI WKH 5XVVLDC
LQGH[ SKS"LG LWHP DFFHVVHG



K<?>?GBY H,; :<LHJ?

?<=?GBC E?HGB>H<BQ O0:JVBHZDOBZI| xjb*bg_kdbo gZmd “hp_gl F_
j_]bhgZevgZy h[s_klI\_ggZy hjl]ZgbaZpby ©GZmqguc i_gbl_gpbZjguc d
Jhkkby HOK #PDLO UX KWWSV RUFLG RUJ

,1)2508$7,21 $%287 7+( $87+25

(9*(1< / .+$5.296.< + &DQGLGDWH RI /HJDO 6FLHQFHYV $VVRFL
, QWHUUHJLRQDO 3XEOLF 2UJDQLVDWLRQ 6FLHQWLILF B3HQLWHQWLDU
KWWSV RUFLG RUJ

KlIZlvy ihkimibeZz
ljbgylZ d i_qZlb



GZmqgZy klZlvy

M>D
GRL

ljh[Zpby beb«"

B<:G <E:>BFBJH<BQ ><HJYGKDHK<

GZmggh bkke ~h\Zl _evkdbc bgklblml N_”~ jZevghc kem [u bk
g _gby gZdZaZgbc <ezZ”bfbjkdbc xjb”bq_kdbc bgklblml N_~_ j2
ghc kem™[u bkiheg gby gzZdZazZzgbc Fhkd\Z Jhkkby GLZ#\DQ(C(
KWWSV RUFLG RUJ

cgghlzZpby < klZlv_ jZzkkfZljb\Z_lky I_hj_Ilbg_kdb_ b ijZzdlbg_kdb_ ijh[
fuj_ZebazZpbb ijh[Zpbb Kh \klmie_gb_f\ kbem N_~_jZevgh]lh aZzdhgzZ hl n_\

jZey ] < NA ©H ijh[Zpbb \ Jhkkbckdhc N_~_jZpbb& dhlhjuf ij_~mkfh
lj_g p_euc dhfie_dk nmgdpbc ih j_khpbZebazZpbb hkm ™ ~*_gguo dZzZd i_gz
IZzd b ihkli_gZevghc hlg_k_gguo d dhfi_|_gpbb dzZd Jhkm~Zjkl\_gguo hj

mqj_""~_gbc 1zZd b hjlzgzf f_klgh]lh kzZfhmijz\e_gby Z 1zd" _ g_]J]hkm~"Zjkl
guo hjlj]ZzgbazZpbc h[s_kI\_gguo b j_eb]bhaguo h[t_~bg_gbc \hagbdz _1| jy
ijhkh\ dZd m mqgq_guo 1Zd b m ijzdlbdh\ OZzZjzdl_jguf ijbf_jhf fh™_| kem"|
ijZ\h\Zy j _lezf_glZpby kha”~Zgby b nmgdpbhgbjh\Zgby p_gljh\ ijh[Zpbb
Jy™ ijh[e_f k\lyazZg k ijh[_eZfb beb g_~hklzldzfb ijZz\h\hc j_JezZf_glzZphbl
"Zgghlh bgklbImlz HKkh[h_ \gbfZgb_ m”~_ey_ |ky k\yab gzZbf_gh\Zgby ©
pby2 b j_Zevguo nmgdpbc hkms_kl\ey_ fuo \ __ jzZzfdZo Iljh[e_fZ ghkbl m
\_jkZevguc ozZjzd!l_j b [_amkeh\gh [Ij_[m_I k\h_]h j_r_gby \ Ihf gbke_ ~
g_ldh]l]h mykg_gby ijZ\h\hc b khpbZevghc ijbjh~u jZzkkfzljb\Z_fhc f_ju

Dexq_\u_ keh\Zz ijh[Zpby |j_khpbZebazZpby khpbzZevgzZy Z"~ZilZpby
pbZevgZy j_Z[beblZpby ~_e_]bjh\Zgb_ hnbpbZevguo iheghfhgbc beb h]
ghkl_c m]lheh\gh_ m]heh\gh bkihegbl_evgh_ ijZ\h m]heh\gh ijhp_kkn
ijZ\h  m]heh\gh bkihegbl_evgu_ bgki_dpbb iheghfhqgby jZ[hlh~"Z]l_ey be!
p_gabjmxsbo bguo miheghfhg_gguo hj]J]Zgh\ "he ghklguo ebp ih dhgljh
kh[ex”_gb_f ijblh\hjz

Mlheh\gh ijZ\h\u_ gzZmdb

>ey pblbjh\Zgby >\hjygkdh\ B < Ijh[Zpby beb«" /H[ FULPLQD
VFLHQWLDUXP Lhf < K GRL

2ULJLQDO DUWLFOH

SUREDWLRQ RU "

,9$1 9 '925<$16.29

5HVHDUFK ,QVWLWXWH Rl WKH )HGHUDO 3HQLWHQWLDU\ 6HL
RI' WKH )HGHUDO 3HQLWHQWLDU\ 6HUYLFH ORVFRZ 5XVV
KWWSV RUFLG RUJ

$EVWUDFW 7KH DUWLFOH GLVFXVVHV WKH WKHRUHWLFDO DQG SU
LPSOHPHQWDWLRQ :LWK WKH HQWU\ LQWR IRUFH RI )HGHUDO /DZ

<« >\hjygkdh\ B <



2Q 3UREDWLRQ LQ WKH 5XVVLDQ )HGHUDWLRQ ZKLFK SURYL
RI IXQFWLRQV IRU WKH UH VRFLDOL]DWLRQ RI FRQYLFWV ERWK SHC
WR WKH FRPSHWHQFH Rl ERWK VWDWH ERGLHYV DQG LQVWLWXWLRQV
DV ZHOO DV QRQ JRYHUQPHQWDO RUJDQL]DWLRQV 3XEOLF DQG UH¢
QXPEHU RI TXHVWLRQV ERWK IURP VFLHQWLVWY DQG SUDFWLWLRQ
OHJDO UHJXODWLRQ Rl WKH HVWDEOLVKPHQW DQG RSHUDWLRQ RI S
SUREOHPVY DUH UHODWHG WR JDSV RU VKRUWFRPLQJV LQ WKH OHJD
6SHFLDO DWWHQWLRQ LV SDLG WR WKH UHODWLRQVKLS EHWZHHQ WK
IXQFWLRQV SHUIRUPHG ZLWKLQ LWV IUDPHZRUN 7KH SUREOHP LV
UHTXLUHV D VROXWLRQ LQFOXGLQJ IRU D FOHDU XQGHUVWDQGLQJ |
WKH PHDVXUH XQGHU FRQVLGHUDWLRQ

.H\ZRUGV SUREDWLRQ UH VRFLDOL]DWLRQ VRFLDO DGDSWDWL
GHOHJDWLRQ RI R"FLDO SRZHUV RU GXWLHV FULPLQDO ODZ SHQD
SURFHGXUH ODZ SHQDO HQIRUFHPHQW LQVSHFWLRQV SRZHUV RI
RWKHU DXWKRUL]JHG ERGLHV R"FLDOV WR PRQLWRU FRPSOLDQFH ZL

&ULPLQDO OHJDO VFLHQFHV

JRU FLWDWLRQ 'YRUREDWRRHM) RULPLQDOLYV VFLHQWLDUXP YF

QR SS GRL
ljh[Zpby bkoh”y ba __ e_]Zevgh]lh kh”_j Zgby > @ \ hlebgb_ hl gZc
ky gZzdZazZgb_f eb[h bghc f_jhc m]heh\gh ijZz\h\h]h ozjzdl_jz \ __ jzZfd

ky mlheh\gzZy hl\_IklI\_gghklv < hlebgb_ hl gZzdZaZgby hgZ y\ey Iky Kk
bf_xsbf az”~Zqb ]mfzZgbazZpbb m]Jheh\ghc iheblbdb h[_ki_q_gby \hafh"
dhgnebdlZz \ualZggh]lh ij_klmie_gb_f [_a ijbf_g_gby dZjZl_evguo kj_*"
ijbgbg_ggh]lh \j_~Z ijbfbj_gby k ihl_ji_\rbf hdZazZgby ihfhsb ebpzf
dhlhjuo ijbf_gy_Ilky ijh[Zpby \ j_khpbZebazZpbb khpbZevghc Z"ZilZptk
j_Z[beblzZzpbb \ Ihf gbke_ iml_f ikboheh]bqg_kdh]h khijh\h ~_gby dhgl
khpbZevgh ijZz\h\uf \hijhkzZf hdzZazZgby kh”_ckl\by \ \hkklZgh\e_gbb k
a_c Ijm~hmkljhckl\_ ihemqg_gbb h[s_]h b ijhn_kkbhgZevgh]h h[jZah\Z
b bghc ihfhsb b | i

LZdbf h[jZahf ijh[Zpby ij_~klZ\ey | kh[hc g_dZjZl _evgmx nhjfm g
ijbgbg b ihke_~kl\bc kh\_jr_gby ij_kIlmie_gby 7~Zxsmx \hafh ghklv ebp
rbf ij_kimie_gby g_ ij_"klzZ\eyxsb_ \ukhdhc h[s_kI\_gghc hiZzkghklb *
gb_b kihkh[ghklv d aZdhghihkemrghc "bagb [_a klb]fZlbaZpbb ihemgq
"bag_gghlh klIZImkZ km~bfh]h ebpZ k kms_kI\_ggufb h]jZgbqg_gbyfb \
[jm~AhmkljhcklI\_ b ijhgbo kn_jZo b g_ba[_"ghc ebgghklghc “_nhjfZpbb
dZazZgb f

<f_kl_ k I_f ijh[Zpby g_ ~“he gZ \hkijbgbfZlvky dZd aZdhgguc kihkh
\_IkI\_gghklb < |I_o kemqgZyo dh]*"Z ebph b kh\_jr_ggh_ bf ~_ygb_ hl
dibl_jbyf e _"Zsbf \ hkgh\Zgbb ijbf_g _gby ijh[Zpbb d g _fm ijbf_gyxlky
gZ g_]lh \haez]zxlky h[yazZzgghklb dhlhju_ IZd _ h[jZamx| hkh[mx nhjfn
\_IkI\ _gghklb Zevl_jgZlb\gmx m]Jheh\ghc _keb ijb\e_qgq_gb_ d ihke_"g
dhfi_| glguf JThkm~ZjklI\_gguf hjl]Zzghf g _p_e_khh[jZaguf

AZim[_"guc hiul h*ghagZggh k\b”A_I_evkl\m_I h Ihf qlh ijh[Zpby g_ fh
mgb\_jkZevguf bgklblmlhf b ih~f_gylv kh[hc gZdZaZgby b bgu_ nhjfu
eh\ghc hI\_IkI\ _gghklb <f kl_ k |I_f ~Zgguc bgklbIml bf_ I hij_~ e gg
jy*_ kljzg gqglh hg_\b~gh ihkdhevdm dzZ *h_ Jhkm~Zjkl\h ijb jZajzZ[hld_
kbkl_fu mqgblu\Z_| kh[kI\_gguc bklhjbg_kdbc hiul khpbZevguc f_glZeb!
ij_klmighklb b [Ii

<g_"j_gb_ kbkl_fu ijh[Zpbb \uklmiZ_I| h~gbf ba gZijZ\e_gbc |]mfZgba
b mlheh\gh bkihegbl_evghc iheblbdb \ gZr_c kljZzg_ Ohly wlh \g_"j_g



ijhklh b ihwlzigh

Djhf_ Ihlh \_khfuc Zjlmf_gl __ \g_"j_gby ijb\_~_ g \ Dhgp_ipbb jzZa\
bkihegbl_evghc kbkl_fu Jhkkbckdhc N_"_jZpbb gZ i_jbh” ~h ]hrZ > ¢
b jZa\blbx kbkl_fu ijh[Zpbb ihk\ys g p_euc jZa”_e 2 jZa"_e ;9,

< gZklghklb hilf_qzZ_lky qlh hl[ul\Zgb_ m]heh\gh]h gZzdZaZgby \ mke
h[s_kI\Z \e_q_I| aZ kh[hc hkeZ[e_gb_ Z g_j_"~dh iheguc jZaju\ khpbZe\
| _jx gZ\udh\ “bagb \ h[s_kI\_ glh \eby | gZ nhjfbjh\Zgb_~_azZ”Zilb\gh
ghklb \ ih\_~ gbb b dzd ke_"kl\b_ gZ kh\_jr_gb_ ih\lhjguo ij_kImie_gt

< k\yab k wibf \hagbdezZ g_h[oh”bfhklv \ kharZgbb kbkl_fu j_khpbZebaZzp
ghc Z~2ZilZpbb ij_"iheZ]Zxs_c¢c \g_"~j_gb__“~bguo ijbgpbih\ b f_oZgbafh
klhjhgg_c ihfhsb ih~haj_\zZ_fuf h[\bgy_fuf hkm ~_gguf b ebpzf hk\h[h
hl[u\Zgby gZdZazZgby Z |Zd _ h[_ki_qg_gby ij__fklI\_gghklb ijb \_~_gbb
iblZzl _evghc b ikboheh]bq_kdhc jZ[hlu gZ jZaebgguo wlZiZo ij_[u\lZgby
h[\bgy_fh]l]h b hkm ~_ggh]l]h \ mqgj_"~_gbyo m]J]heh\gh bkihegbl_evghc kbk

ljZ\h\hc [Zahc j_ZebaZpbb ijZzZ\ b hfyaZgghkl_c mqgj_""_gbc bkihegyx

g_ k\lyazZggu_k baheypb_c¢c hkm ™~ gguo hl h[s_kI\Z \ kn_j_ ijh[Zpbb KkI.
azdhg hl < NA ©OH ijh[Zzpbb \ Jhkkbckdhc N_"_jZpbb2a < |h °
lezkgh ki "Zgghlh N_~_jZevgh]h aZzdhgZ ijZ\h\mx hkgh\m j_]Jmebjh\Z
highr_gbc \ kn_j_ ijh[Zpbb khklZ\eyxl Dhgklblmpby JN h[s_ijbagZggl

ghjfu f_""mgZjh~rghlh ijz\Z f_"~mgZjh”~gu_ ~h]lh\hju Jhkkbckdhc N_*"_j.
N_"_jZevguc aZdhg "*jm]b_ n_"_jZevgu_ aZdhgu ghjfZlib\gu_ ijZ\h\u_
JN IjZ\bl_evkI\Z JN b bguo n_~ _jZevguo hjl]Zgh\ bkihegbl _evghc \eZklb
ghjfZlb\gu_ ijZ\h\u_ Zdlu km[t_dIh\ Jhkkbckdhc N_”~_jZpbb kh”_j Zsb

ebjmxsb_ hlghr_gby \ kn_j_j_ZebaZpbb ijZ\ hkm ~_gguo b ebp hlJu\
gZdZaZghby

| _jbh~ A~ _ckl\by wlh]lh bgklbImlz \ gZr_c kljZzg_ ohly ihdZ b g_[hevrl
gZy b i_gbl_gpbzZjgzZy ijh[Zpby £ k yg\Zjy ] Z ihkli_gbl_gpbZzZjgzy 4

] hrgzZzdh m _ mki_e \uy\blv dhfie_dk ijh[e_f dzZd |_hj_Ibg_kdh]h [Zc
oZjzdl_jz

< i_j\mx hg_j_"v ke_~m_1I h[jZIblv \gbfZgb_ gZ gZa\Zgb_ ~Zgghc f_ju
hgh m™_ \ualZeh “h\hevgh j_admx djblbdm hl ihegh]h hljbpZgby “~h \_k\
ij_"eh  _gbc HklIZgh\bfky gZ ihke_~gbo

< = =jhfh\ b K < Rhrbg ]h\hjyl h jZzafulhklb wlh]h hij_~_e_gby Ih ki
"he gZ ijbf_gylvky \ hlghr_gbb \k_o ebp dhlhjuf aZ kh\_jr_ggu_ ij_K
g_k_g h[\bgbl_evguc ijb]h\hj km~Z |Ijb wlhf g_\Z gh gZagZqg_gh eb bf ¢
h[yazZl_evguo jZ[hl beb ih"bag_ggh_ ebr_gb_ k\h[h”u ba[jZgu eb bgu_
ijZ\h\h]h ozZjzdl_jzZz km” _[guc rljZn dhgnbkdZpby bfms_kI\Z beb ijbgm"
f_ "bpbgkdh]lh ozjzdl_jz ih™ ~_ckl\b_ ijh[Zpbb ih?iz~rzZxl 1Zzd _ \k_ hk)\
ba f_kl ebr_gby k\h[h”u b bkijzZz\bl_evguo p_gljh\

KjzZz\gb\Zy hij_~ e _gby j_khpbZebaZpbb khpbZevghc Z~ZilZpbb b
Z[beblzZpbb ij_"eh  _ggu_ \ ki AZdhgzZ h ijh[Zpbb klZgh\blky ihgyl
rhc ijbgpbibZevghc jZagbpu f_""m gbfb g_I Ihwlhfm gZ gZr \aley”
[ZIlvky \ |hf dzdzy f_jzZ ijbf_gy_Iky \ Ihf beb bghf kemqgZ_ p_e_ khhJ]
hklz\blv | _jfbg ©j_khpbZebazZpby? b ijbf_gylv _]h \ rbjhdhf kfuke_ dh \
©ijh[bjm_fuo? > @

< = =jhfh\ gh m > _\ khz\lhjkI\_ k > D :dk_gh\hc hif _gZ | qlh kmsgl
ij_"klZ\ey_Ilky ykghc ba __ hij_~_ e _gby < AZdhg_ h ijh[Zpbb nbdkbjm_I

khihdmighklv f_j ijbf_gy_fuo \ hlghr_gbb hkm *»_gguo ebp dhlhjuf
f ju mlheh\gh ijZ\h\h]h o0zZjzZdl_jZ b ebp hk\h[h * _gguo ba mqgj_""_gt
gzZzdZazZgby \ \b~_ ijbgm~bl_evguo jZ[hl beb ebr_gby k\h[h”u dhlhju_ |



ghc "bag_gghc kbimZpbb \ Ihf gbke_ j khpbZebaZpby khpbZevgZy Z".
j_Z[beblzZpby aZsblzZ ijz\ b aZzdhgguo bgl_j_kh\ mdZaZgguo ebp i
f_gl_g_ mlhqgy_Ilky dzZdhc ozZjzdIl_j ghkbl wihl ©dhfie_dk f_j2 dhgljhev
guc \hkiblzZl _evguc khpbZevgh ijZ\h\hc"

ljb wlhf Z\lhju kgblzxl qglh g_\hafh gh jZzkkfzljb\zZlv khpbZevgmx zZ"
khpbzZebazZpbx b ex[hc *jm]hc dhfie_dk f_j \ hlghr_gbb hkm ™~ _ggh]h [_«
iblZzl _evgh]h \ha”_ckl\by b p_e _c¢c bkijZz\e_gby hkm ™~ _ggh]h > @

B B ;bjxdh\ mdzZaulZ_| gZ k_jvzagu_ g_"hklzZldb N_”~_jZevgh]h azd!
_]h fg_gbx \ aZzdhg_ bkihevamxlky jZaghihjy*dh\u_ ihgylby dhlhju_ A
lehszxl ~jm] ~jm]Z bf__|Iky \ \b"m j _khpbZebazZpby khpbZevgzy zZ"Zil
j_Z[beblzZpby > @

EE FZedh\Z ihez]z_I qlh ijh[Zpby g_ \kljh_gZ \ _~“bgmx kbkl_fm it
eZdlbdb _klv ijh[_eu \ iheghfhgbyo km[t_dIh\ b f_Ilh”bqg_kdhf h[_ki_q.
hgz hif_gz_1 qlh ij_~klz\ey_Ilky \hafh guf Zkkhpbbjh\zZlv __ k Ibihf kem
hkgh\Zgghf gZ fh”_eb j_Z[beblZpbb h[s_klI\_gghc aZsblu ihkdhevdm \
khpbZevgh j Z[beblZpbhggu_p_eb b hkgh\guf kbkl _fhh[jZamxsbf ijbg]
ijbgpbi ij__fkI\_gghklb g_ij_julghklb ~h[jh\hevghklb ijb ijbf_g_gbb ijl

Ilh fg_gbx | < =heh”h\Z ljZ*"bpbhggh_ ihgbfZgb_ ijh[Zpbb keh b\r_
NZlI _evghc ijZdlbd_ fgh]lbo azZjm[_"guo kljZzg g_kdhevdh hlebgZ Iky hl
AZdhg_ h ijh[Zpbb qlh \ k\hx hg_j_"v kdzZau\lZ_Ilky gZ kh”~_j Zgbb ij_~
jh\Zgby Kmlv ijh[Zpbb hilf_qZ_1 hg \b”~bfh bf_y \ \b m azZjm[_"gu_ Zg.
ijbgm~bl_evghf gZ~ahj_ kh klhjhgu ki_pbZevguo hj]J]Zgh\ azZ ih\_"~ _gb_
\uiheg_gb_f h[yaZgghkl_c \haeh _gguo gZ g_]Jh km”~hf dhjj_dpbb _]h
ki\bb \ khpbZevghc Zz~ZilZpbb b ij_"mij_""~_gbb kh\_jr_gby bf ih\lhjguo

\lhj kgblZz_1 qlh \ jZzfdZo ijh[Zpbb ijbf_g_gb_ khpbZevgh j_Z[beblZz
ijZ\bl_evguo f_j "he gh hkms_kl\eylvky gZjy"m k \haeh _gb_f gZ ebpt
dhlhjh]lh ijbf_gy_Ilky ijh[Zpby hij_~_e_gghlh gZ[hjZ ijZ\h\uo aZzZij_Ilh\
h[yaZgghkl ¢ dhgljhebjm_fuo kh klhjhgu ki_pbZebabjh\Zggh]h Jhkm~*Z
< ijhlb\ghf kemqgz_ ijh[zZpby |I_jy_I k\h_ kh[kI\_ggh_ ijZz\h\h_ kh”_j Zgb_
bgkljmf_glhf khpbZevghc ihfhsb ebpzf hl[u\rbf m]J]heh\gh_ gZdZaZgb_
ebam_fZy \ hljul_ hl m]Jheh\gh bkihegbl _evghc »_yl evghklb ~he gZ k!
Nyl _evghklb g_ m]heh\gh bkihegbl_evguo bgki_dpbc Z ki_pbZevgh k
N _e_gbc Jhkm~rZjklI\_gguo khpbZevguo kem [ b h[s_klI\_gguo hjlJ]ZgbaZp
fygmluo \ AZdhg_ h ijh[Zpbb p_gljh\ ijh[Zpbb > @

Ke_"m_I| kdzZzazlv qglh \k_ ijb\_~_ggu_ ihabpbb bf_xI ih® kh[hc hkgh\.
glh hkgh\gzZy ijh[e_fzZ khklhbl \ g_khhl\_Ikl\bb gZbf_gh\Zgby bkihevan
agZqg_gby ljz"bpbhggh ijbf_gy fhc azZ jm[_"hf fh~ _eb ijh[Zpbb dzd f_ju
khpbzZzevgmx ih~*_j°dm k we_f_glzZfb dhgljhey b ijbgm ™ ~_gby

< hl_q_kI\_gghc fh*_eb hkgh\Zgghc gZ ~h[jh\hevghklb J]Jez\_gkl\n
\ukImiz | hdzZazZgb_ kh”_ckl\by ihfhsb hkm™ ™~ _gguf hk\h[h " _gguf g
[jm~ghc "bag_gghc kbimZpbb

P_eyfb ijh[Zpbb kh]eZkgh mihfygmlhfm aZdhgm yl\eyxlky dhjj_dpby
N gby j_khpbZebazZpby khpbZevgzZy Z~ZilZpby b khpbZevgZy j_Z[beb

gbb dhlhjuo ijbf_gy_Ilky ijh[Zpby ij_"mij_"~_gb_ kh\_jr_gby bfb gh\uo |
< IZdhc dhgnb]mjzZpbb f_jZ h[hagZqZ_fZy dzd ijh[Zpby \ ~_ckl\bl_e
\brbfh g_ yley |ky ?s_\ ] ZgZebabjmy azZjm[_"guc hiul fu ibkZe

ijh[Zpby k\yaZg k bkiulzgb_f b gzZz~ahjhf < hlebgb_ hl mkeh\gh]h Ixj_
gby dh]*"Z km” gZagzZqZ_1| kjhd ebr_gby k\h[h?~u Z azZl_f hldezZ~u\zZ _ |
hij_~ e _gguc i_jbh® \ kemqZ_ gZagZq_gby ijh[Zpbb kZfh \ug_k_gb _
AuNZ _Tky gZ i_jbh” ijh[Zpbb J_qv \ "Zgghfm kemqgZ_ b~ _| h 1Zd gZau\.



ijh[Zpbb dhlhjzy ij_~klzZ\ey_I| kh[hc Zevl_jgZlb\m m]heh\ghfm ij_ke_"h
hgz ih gzZr_fm fg_gbx 7~Z_ | fZdkbfZevguc wnn_dl khpbZevghc Z*ZilZph
dexqgZ_|I| g_]Zlb\gh_ ~_khpbZebabjmxs__ \ha”_ckl\b_ gZdZazZgby ;m~m
dhghijh_dl_ h ijh[Zpbb ~ZggZy nhjfZ \ihke_"kl\bb d kh Ze_gbx ba g_
g_ kh[ex~Zxlky mklZgh\e_ggu_ mkeh\by ~_eh i_j_oh”bl \ klZ~"bx \ug_k
aZ i_j\hgzZqzZevgh_ ij_kimie_gb_ L_jfbg ijh[Zpby mihfbgZz_Ilky IZzd _ \ ~
+ dzZd bgklblml khijh\h *Zxsbc mkeh\gh_ ebr_gb_ k\h[h”u beb hlkjhg
ijblh\hjz Hqg_\b~gh qlh gbqg_]lh ih~h[gh]lh \ gug_rg_f N_”"_jZevghf aZdh
< NA g _|

>Ze ke _"m_1| kdzazlv qlh aZ jm[_"hf ijz\hgZjmrbl_ev \ hlghr_gbb
k_g ijbdzZa h ijh[Zpbb h[uqgh ih?\_j]Z_Iky hij_~_e_gghfm gZ~ahjm kh Kkl
dZ kem [u ijh[Zpbb \ I_q_gb_ mklZgh\e_ggh]h kjhdZ LZdhc \b”™ ijh[Zpt
\h fgh]lbo kljZgZo AZiZz*ghc ?\jhiu < KR: ijh[Zpby fh™ I 1Zd"_ khqg_I1Zlv
kiI\hf hljZgbq_gbc gZzZijbf_j k ©dhf_g~Zglkdbf gqZzkhf b bgufb f_jzZfb 1jb
k gbadbf mjh\g_f dhgljhey beb hlkmlkl\b_f IZdh\h]h ijZzdlbq_kdb ih\k_f
f gvrmx wnn_dlb\ghklv Qlh[u ij_h”he _Iv djbabk wlhc f_ju gZ ijZ\hgZjn
\haez]zlvky [he__ "_kldb_ b h[j_f_gbl_evgu_ h[yaZl_evklI\Z < jzZfdZo |
©bgl_gkb\gh]lh ijh[Zpbhggh]h gZ~ahjz?2 ijZzZ\hgZjmrbl_eb ihfbfh \uiheg_
oh”ylky ih” [he__ kljh]bf dhgljhe_f kh klhjhgu khljm~AgbdZ kem [u ijh[Z¢

< gZr_c kljzg_ ijbgylz fh”_ev ijh[Zpbb hkgh\ZggZy gZ ijbgpbi_ ~h

glh zZ\IhfZlbg_kdb bkdexqgZ_I| ijbgm”bl_evgu_ f_oZgbafu __ j_ZebaZpbt
ijh[Zpbb j_rzZz | kjZzam ~\_\azZbfhk\yaZggu_ azZ~Zqb <h i_j\uo bkdexq.:
guc oZjzdl_j ijh[Zpbb qlh ijbgpbibZevgh hlebgzZz_| __ hl gZzdZazZgby b |

\h\uo f_j khijy _gguo k j_ZebaZpb_c m]Jheh\ghc hI\_IklI\_gghklb <h \
\Z 1'\Zguc b » _ckl\_gguc f_oZgbaf bkihegbfhklb ijh[Zpbhgguo ijhp_"mj
ijbf _g_gb_ bgbpbbjm_I| kZf hkm ~_gguc ebph hl[u\r__ gZdZazgb_ qlh
[ _kkfuke _gguf \hafh 'gh_ _]1h g_kh]JeZkb_ k bo ijh\_~ gb_f > @

Bkoh”y ba e _dkbqg_kdh]h agZq_gby | _jfbg ©ijh[Zpby? eZl hl SURE
bkiulu\Zlv hagzZqzZ_I| bkiulZgb_ bkke_"h\Zgb_

HilZedb\Zykv "_ hl az~Zq ij_“mkfhlj_gguo ¢ kil N_"_jZevgh]h azd
< NA jhkkbckdzZy ijh[Zpby ij _~iheZ]Z_ | kha~Zgb_ mkeh\bc *“ey hdZaZz
pzf \ hlghr_gbb dhlhjuo ijbf_gy_Iky ijh[Zpby \ \hijhkZo \hkklZgh\e_g!
k\ya_c \hklj_[h\Zgghklb ijhn_kkbhgZevguo gZ\udh\ b Ijm~hmkljhcklI\Z
ev_f ihemq_gby h[jZah\Zgby |j ZebaZpbb ijZ\Z gZ khpbZevgh_ h[kem
f "bpbgkdhc ikboheh]bq_kdhc b xjb*bqg_kdhc ihfhsb \ khhiI\_Ikl\bb k a
Jhkkbckdhec N_~_jZpbb h[_ki_g_gb_ ]ZjzZglbc aZsblu ijZz\ b k\h[h” g_eh)\
gZ I|hez]z_ f qlh | _jfbg ©ijh[Zpby2 d "Zgghfm dhfie_dkm f_j ijbf_gy_ Ik
;he__ijZz\bevgh [ueh [u Jh\hjblv h ihfhsb hkm ™~ _gguf b ebpzf hk\h[h*
dZazgby \ Ijm~ghc "bag_gghc kh”_ckl\bb b kh”_ckl\bb \ j_r _gbb bfb gZ
L jfbgheh]lbg_kdb ~Zggu_ ijhp_"mju fhleb [u [ulv h[hagZq_gu | _jfbghf
ihemqg_gbb khpbZevghc ihfhsb hkm ~_gguf b ebpzf hk\h[h ~_gguf hl g
" mgblu\zZlv dhg_qguc j_amevlizZl Ih fh gh gZa\Zlv |Zdmx kbkl_fm f_j k
| _]ljZpb_c bf_y \ \b”m ijbkihkh[e_gb_ ebpzZ Kkh\_jrb\r_]Jh ij_klmie_gb
m]Jheh\gmx hI\_IklI\_gghklv d ihke_"mxs_c "bagb \ h[s_kI\_ DklzZlb jh\g
bf_ggh IZdmx p_ev klZ\be MD JKNKJ ] ijbf_gbl_evgh d I1Zdbf ebpZz
\' \b m gzZdzZazgb_ ?keb pblbjh\Zlv "hkeh\gh ©®ijbkihkh[e_gby kh\_jrb
N _ckli\by d mkeh\byf h[s_"blby Thkm~ZjkI\Z Ijm~ysboky? i \ ki MD JKN



KIBKHD BKLHQGBDHC<

N_"_jZevguc aZdhg hl ¢ NA j_~ hil ©H ijh[zpbb \ Jhkktl
N_~ jZpbb? HnbpbZevguc bgl_jg_I ihjlZze ijZ\h\hc bgnhjfZpbb KWWS SUI
h[jZs_gby

JZkihjy  _gb_ 1jZ\bl_evkI\Z JN hl < i i_™ hl ©H Dhgp.

pbb jZa\blby m]heh\gh bkihegbl_evghc kbkl_fu Jhkkbckdhc N_”~_jZpbb gz i_
]h~rza HnbpbZevguc bgl_jg_ | ihjlZze ijZz\h\hc bgnhjfZpbb KWWS SUDYR JR)

gby

=jhfh\ < = Rhrbg K < N_”_jZevguc aZdhg ©H ijh[Zpbb \ Jhkkbckdhc N_~*
j_ZebaZpby Kh\j_f _ggh_ ijZ\h < K

=jhfh\ < = :dk_gh\Z > D Ijh[Zpby \ Jhkkbckdhc N_~_jZpbb Kh\j_f_ggh_
< K

;bjxdh\' B B P_eb ijh[Zpbb \ Jhkkbb ~_n_dlu b ijhlb\hj_qby [jZ\h b iheb
< K

Fzedh\Z E E HIM _evgu_ dhgp_ilmZevgu_ \hijhku gZmqgh |I_hj_Ibg_kdhc f
pbb \ Jhkkbckdhc N_"_jZpbb | _gbl_gpbZjgZy gZmdz L < K

=heh~h\ | < Ijh[e_fu aZzdhgh”Zl_evgh]h j_]Imebjh\Zgby ijh[Zpbb \ Jhkkbck
pbb :~AbgbkljZlb\gh_ ijz\h b ijhp_kk < K

>\hjygkdh\ B < K_jl__\z < < 1Z1Zebg > ? ljbf_g_gb_ Zevl_jgZlb\guo
azgby \ AzZziz~"ghc ?\jhi_ KR: b Jhkkbb FjzZ\g ijZ\h\h_ bkke_* B < >\h
K_jl__\z > ? ;ZlZebg F \h xklbpbb Jhk N_”_jZpbb =e mij bkiheg gZdZ:

ke_~ bg | mlheh\ bkiheg kbkl_fu F
>\hjygkdh\ B < Ilhkli_gbl_gpbzZjgzy ijh[Zpby dhgp_ilmZevgu_ ijbgpbiu
ZjgZy gZmdzZ L < K

5()(5(1&(6

JHGHUDO /DZ 1R )= Rl )HEUXDU\ DV DPHQGHG RQ -XO\
WKH 5XVVLDQ )HGHUDWLRQ 2IILFLDO ,QWHUQHW 3RUWDO RI /HJDO |
JHEUXDU\

'"HFUHH Rl WKH *RYHUQPHQW RI WKH 5XVVLDQ )HGHUDWLRQ 1R L
0D\ 32Q WKH &RQFHSW IRU WKH '"HYHORSPHQW RI WKH 3HQDO 6\\
IRU WKH 3HULRG XS WR ° 21ILFLDO ,QWHUQHW 3RUWDO RI /HJDO ,Q

*URPRY 9 * 6KRVKLQ 6 9 7KH )HGHUDO /DZ 32Q 3UREDWLRQ LQ Wi
,PSOHPHQWDWLRQ ORGHUQ /DZ 1R Ss +

*URPRY 9 * $NVHQRYD '. 3UREDWLRQ LQ WKH 5XVVLDQ )HGHUDW
1R Ss +

%LU\XNRY , , 7KH *RDOV RI 3UREDWLRQ LQ 5XVVLD 'HIHFWV DQG &
1R 3s =

ODONRYD / / 6HOHFWHG &RQFHSWXDO ,VVXHV Rl WKH 6FLHQWLILF
5XVVLDQ JHGHUDWLRQ 3HQLWHQWLDU\ 6FLHQFH 9RO 1R

*RORGRY 39 3UREOHPV RI /HJLVODWLYH 5HJXODWLRQ RI 3UREL
$GPLQLVWUDWLYH /DZ DQG 3URFHGXUH 1R 3s =

'"YRU\DQVNRYD , 9 6HUJHHYD 99 %DWDOLQ ' ( 7KH $SSOLFDWLRQ R
LQ :HVWHUQ (XURSH WKH 8QLWHG 6WDWHYVY DQG 5XVVLD $ &RPSDUDW
99 6HUJHHYD ' ( %DWDOLQ OLQLVWU\ RI -XVWLFH RI WKH 5XVVLDQ )
([HFXWLRQ RI 6HQWHQFHY 6FLHQWLILF 5SHVHDUFK ,QVWLWXWH RI WKH

'"YRU\DQVNRYD , 9 3RVW SHQLWHQWLDU\ SUREDWLRQ FRQFHSWXD

1R SS *

K<?>?GBY H,; :<LHJ?

B<:G <E:>BFBJH<BQ ><HJY&KDM#H1] xjbr*bg_kdbo gZzmd ijhn_kkhj JezZ\gl
gZmgguc khljm~rgbd N_~_jZevgh]h dZa_ggh]l]h mqgj_"~_gby ©GZmqggh bkke_~*
ImlI N_~_jZevghc kem [u bkiheg_gby gZzdZazZgbc? ijhn_kkhj dZn_"ju m]he



| _evgh]lh ijz\Z b hj]ZgbaZpbb bkiheg _gby gZdZazZgbc g_ k\yaZgguo k bahe
hl his_kI\Z N_~ jZevgh]lh dZa_ggh]h h[jZzah\Zl _evgh]lh mqj_""_gby \ukr_]F
©<ezZ”bfbjkdbc xjbrbg_kdbc bgklblml N_~ jZevghc kem [u bkiheg _gby gZ
kd\Z Jhkkby GLZ#\DQGH[ UX KWWSV RUFLG RUJ

,1)2508$7,21 $%287 7+( $87+25

,9%81 9 '925<$16.29'RFWRU RI /DZ 3URIHVVRU &KLHI 5HVHDUFKHU D
,QVWLWXWLRQ 5HVHDUFK ,QVWLWXWH Rl WKH JHGHUDO 3HQLWHQWLD
&ULPLQDO (QIRUFHPHQW /DZ DQG 2UJDQL]DWLRQ RI (QIRUFHPHQW RI 3
RI &RQYLFWV IURP 6RFLHW\ DW WKH J)HGHUDO 6WDWH (GXFDWLRQDO |,
/IDZ ,QVWLWXWH Rl WKH )HGHUDO 3HQLWHQWLDU\ 6HUYLFH ORVFRZ !
RUJ

KlZlvy ihklmibeZz
ljbgylz d i_qZlb



GZmqgZy klZlvy
M>D
GRL

hgylby b kbkl_fZ

Wdklj fbaf[Z ah\u
[hlu \ h[jZah\Zl _evghc kj_

|
ijhnbezdlbg _kdhc jz

"E?DK?C <YQ?KE:<H<BQ :=:JDH<

GZmqggh bkke_~h\Zl_evkdbc bgklbIml N_~_jZevghc kem [u bk
g_gby gzZdzZazgbc Fhkd\Z Jhkkby <eZ”bfbjkdbc xjb”bqg_kdbc
kilbIml N_~_jZevghc kem [u bkiheg_gby gZdZaZgbc <eZ"Dbfl
Jhkkby Kzgdl I_I_j[mjlkdbc mgb\_jkbl_|I N_”~_jZevghc kem [u
iheg_gby gzZdzZazgbc Kzgdl I_I_j[mj] Jhkkby RSHU NXP#PELC
KWWSV RUFLG RUJ

cgghlZpd klzZlv_ jzkkfzljb\Z_Iky ijh[e_fzZ wdklj_fbafzZ dzZd h”ghc ba

dexg_\uo m]jha gZpbhgZevghc [_ahiZkghklb Jhkkbckdhc N_~_jZpbb \ mke
N klZ[bebabjmxs_c iheblbdb kljzg AZiz*Z \_"ms_cky ijhlb\ Jhkkbb HKkl
\gbfZzgb_ m”_ey_Ilky ~_kljmdIb\ghfm \ha”_ckl\bx gZ fheh”_"v g_j_a k_Iv

[_jg_I ]~_ ijhiz]Zg~bjmxlky b~_heh]lbb ©qgZce”njb® ©dhemf[Zcgz2a ~_yl
ghklv aZij_s_gguo hjJ]ZzgbaZpbc E=;L :M? gZpbhgzZebklbg_kdbo b \Zo
kdbo ]jmii :gZebabjmxlky ihgylby jZ"bdZebafz wdklj_fbafz b |_jjhjbaf

bo khhighr_gb_ b hljZz _gb_ \ jhkkbckdhf aZzdhgh”ZIl_evkI\_ Ih*jh[gh jZ
kfzljb\Zxlky \b”~u hI\_IkI\_gghklb aZ wdklj_fbklkdmx ~_yl_evghklv \dex
ZrfbgbkljZlb\gmx m]lheh\gmx b ]jZz "~Zgkdh ijZ\h\mx Z 1Zd _ ijbgpbi Z*
gbkljzlb\ghc ij_x~bpbb Ijb\h”*blky djzZldZy oZjzdIl_jbklbdZ kbf\hebdb w
l[j_fbklkdbo hjl]ZgbaZpbc gZpbklkdhc ZIjb[mlbdb g_hyauqg_kdh]lh kbf\he
eh\jzl2 agzdzZf b h[fuqzZyf "\b _gby :M? < klZIv_ ij_"ezZ]Zxlky ijZzdlbq_kdkt
j_dhf_g~Zpbb ih ijhnbezdlbd_ wdklj_fbafzZz \ h[jZzah\ZI_evghc kj_"_ \dex
f_Ih~u bgr"b\b*mZevghc ijhnbezdlbg_kdhc [_k_"u \uyle_gb_ eb”_jh\ hljb
| _evghc gZijz\e_gghklb jZ[hIm ih jZa\_gqZgbx bo Z\lhjbl_1Z b nhjfbjh\Zc
m fheh”~_"b ihablb\ghc b”"_heh]bb hkgh\Zgghc gZ IjZ~"bpbhgguo jhkkbckt
oh\gh gjzZ\kl\_gguo p_gghklyo >_eZ |ky \ul\h® h g_h[oh”bfhklb dhfie_dk
kbkl_fgh]lh b f_"\_~hfkl\_ggh]h ih"oh”Z d ijhlb\h~_ckl\bx wdklj_fbafm \ ¢
lhjhf “he gu [ulv aZz”_ckl\h\Zgu \k_ km[t_dlu ijhnbeZdlbdb

Dexg_\u_ keh\Z wdklj_fbaf jzZz~bdZebaf |_jjhjbaf ijhnbezZdlbdzZ wd
lj_fbafz ]b[jb”rgZy \hcgZ fheh”~_"v h[jZah\ZIl_evgZy kj_"Z kbfl\hebdZ woc
l[j_fbklkdbo hjl]ZgbazZpbc :M? dheh\jzZl \ZooZ[baf Z~fbgbkljZlb\gZy ij,
Abpby ijhlb\h”~_ckl\b_ wdklj_fbafm

M]heh\gh ijZ\h\u_ gZmdb

>ey pblbjh\Zghby :1Zjdh\ < Wdklj_fbaf [Zah\u_ ihgylt
ijhnbezZdlbgq_kdhc jZ[hlu \ h[jZah\Z]l_evghc kj_"_ /H[ FULPLQDOLV VFL
Lhf < K GRL

2ULJLQDO DUWLFOH

< :]1Zjdh\ : <



$/(.6(, 9 $*$5.29

5HVHDUFK ,QVWLWXWH RI WKH )HGHUDO 3HQLWHQWLD!
5XVVLD 90DGLPLU /DZ ,QVWLWXWH RI WKH )HGHUDO 3
90DGLPLU 5XVVLD 6DLQW 3HWHUVEXUJ 8QLYHUVLW\
SHQLWHQWLDU\ 6HUYLFH 6DLQW S3HWHUVEXUJ 5XVVLD
KWWSV RUFLG RUJ

$EVWUDFW 7KH DUWLFOH H[DPLQHV WKH SUREOHP RI H{WUHPLVP D
WKH QDWLRQDO VHFXULW\ RI WKH 5XVVLDQ JHGHUDWLRQ LQ WKH FR
DIJDLQVW 5XVVLD 6SHFLDO DWWHQWLRQ LV SDLG WR WKH GHVWUXF\
WKH ,QWHUQHW ZKHUH LGHRORJLHV VXFK DV FKLOGIUHH &ROXP
EDQQHG RUJDQL]DWLRQV /*%7 $8( QDWLRQDOLVW DQG :DKKDEL J
7KH FRQFHSWV RI UDGLFDOLVP H[WUHPLVP DQG WHUURULVP WKHL
5XVVLDQ OHJLVODWLRQ DUH DQDO\HG 7KH W\SHV Rl OLDELOLW\ IR
DGPLQLVWUDWLYH FULPLQDO DQG FLYLO OLDELOLW\ DV ZHOO D\
SUHMXGLFH DUH H[DPLQHG LQ GHWDLO $ VSHFLDO SODFH LV JLYHC
VIPEROV RI H{WUHPLVW RUJDQL]DWLRQV 1D]L DWWULEXWHYV WKH QH
VLIJQV DQG FXVWRPV Rl WKH $8( PRYHPHQW 7KH DUWLFOH RfHUV SU
IRU WKH SUHYHQWLRQ RI H[WUHPLVP LQ WKH HGXFDWLRQDO HQYLU
LQGLYLGXDO SUHYHQWLYH FRQYHUVDWLRQ LGHQWL¢FDWLRQ RI QH
WKHLU DXWKRULW\ DQG WKH IRUPDWLRQ RI D SRVLWLYH LGHRORJ\
WUDGLWLRQDO 5XVVLDQ VSLULWXDO DQG PRUDO YDOXHV 7KH FRQF
IRUD FRPSUHKHQVLYH V\VWHPDWLF DQG LQWHUDJHQF\ DSSURDFK
ZKLFK DOO VXEMHFWV Rl SUHYHQWLRQ PXVW EH LQYROYHG

.H\ZRUGV H[WUHPLVP UDGLFDOLVP WHUURULVP SUHYHQWLRQ R
\RXWK HGXFDWLRQDO HQYLURQPHQW V\PEROV RI H[WUHPLVW RUJ
:DKKDELVP DGPLQLVWUDWLYH SUHMXGLFH FRXQWHULQJ H[WUHPLVP

&ULPLQDO OHJDO VFLHQFHYV

JRU FLWDWLRQ $JDUNRY $9 ([WUHPLVP EDVLF FRQFHSWYV DQG W
ZRUN LQ WKH HGXFDWLRQDO HQYLURQPHQW /H[ FULPLQDOLV VFLHQ!'
SS GRL

< kh\j_f gguo mkeh\byo jhkkbckdh_ h[s_kl\h klZedb\Z Iky k gh\ufb \u
ghklyfb \ Ihf gbke_ £ \ kn_j_ \gmlj_gg_c iheblbdb Iheblbdz kljzg AZ
gbb Jhkkbb ij_"mkfzZljb\Z | jZaebqgu_ ~_klZ[bebabjmxsb_ gZijZ\e_gby
\g _rgxx b \gmlj_ggxx iheblbdm ijbg_f hkh[h_ \gbfZgb_ m~_ey Iky hd
|_evgh]lh \ebygby gz fheh”~_"v Hkgh\guf gzZijZ\e_gb_f khpbZevghc *_
eh”h]lh ihdhe_gby Jhkkbb y\ey Iky ijhiz]Zzg~"Z b~_heh]bb k\h[h”u hl ~_1
fZkkh\uo m[bckI\ \ h[jZah\Z|l _evguo hj]J]ZgbaZpbyo ©dmeermllbg]® k2Zf
ghklb jyrZ wdklj_fbklkdbo hjl]ZzgbazZpbc E=;L :M? jy"Z gZpbhgZebklb
b ~j \_"msZyky \ hkgh\ghf g_j_a k_Iv ©Bgl_jg_Il8 HgZ gZijZ\e_g9Z 9Z
Ablhjbx b ij_"~gZagZq _gZ “ey j_r_gby “he]lhkjhgqghc azZz~Zgb = gq_j_a
Jhkkbx iZljbhlbg_kdb gZp_e_ggh]h _~bgh]lh b a”~hjh\h]h ihdhe_gby IF
jhdh_ bkihevah\Zgb_ Zglehyaugqguo |_jfbgh\ \ ~Zgghc kn_j_ mdZau\Z
ijhbkoh ™~ _gb_ khhI\_IklI\mxs_c b”_heh]bb

< wlhc kblmzZpbb Ij_[m_Ilky dhfie_dk f_j gZijZ\e_gguo gZ ijhnbeZzZdlb
guo ihke_ "kl\bc iheblbdb kljzg AZiz~"Z H" gbf ba hkgh\guo gZijZ\e_gb
ijhib\h~_ckl\b_ wdklj_fbafm \ i_j\mx hg_j_~v £ _]h ijhnbeZdlbdz



Qlh ~_1Zdh_ wdklj_fbaf \ q_f _]h hlebgb_ hl jZ"bdZebafZ b |I_jjhjba
\hevgh kms_klI\_ggZ < |I_hjbb jZz*"bdZebaf | _hjby b iheblbqg_kdZy ijZ
\ hlklZzb\Zgbb b ijbf_g_gbb j_rbl_evguo f_j dhlhju_ gZijZ\e_gu gZ hkm
j_gguo khpbZevguo ij_h[jZah\Zgbc? > Kk @ ?]h khklzZ\ghc gZklvx y\e

b \ Ihf gbke_ _]h djZcgyy nhjfzZ £ |_jjhjbaf

< azZzdhgh”~zZl_evklI\_ b ijzdlbd_ ijz\hijbf_g_gby kfuke ihgylbc g_kdh
JZ~"bdZebaf = ijb\_j° _gghklv bA” _heh]bb gZkbeby o0ZjzZdl _jbamxsZyky Kk
rbl_evghfm b dzZj*bgZevghfm baf_g_gbx hkgh\ dhgklblmpbhggh]h kljh
N jZpbb gZjmr_gbx _~bgkI\Z b I_jjblhjbZevghc p_ehklghklb Jhkkbckdl
JZ~"bdZebaf ijhklufb keh\Zfb % djZcgb_ \aley”u dhlhju_ fhlml bf_Ilv ij
fbafz jzZkbaf Zglbk_fblbaf b ij gh h~gzdh g_ jZkijhkljzZzgy_fu_ bo gh

fbaf + ijbau\ d gZkbebx jZa b]JZgbx g_gZ\bklb beb \jZz"~u gZ hkgh\_ jZ
ghklb j _eb]bb beb iheblbg_kdbo m[_"~ _gbc gZijZ\e _ggu_ gZ gZjmr_g
ex”_c Ih~jh[gh ihgylb_ wdklj_fbafz jzkdju\Z_Ilky \ klZlv_ N_~_jZevgl
ijhib\h”"_ckl\bb wdklj_fbklkdhc ~_yl_evghklb? hl < NA

Wdklj_fbaf fh _I \ujz Zlvky \ nhjf_ dzd ij_kIimie_gby klZlvy MD J
gu_ ijbaulu d hkms_kl\e_gbx wdklj_fbklkdhc *_yl_evghklb KklZlvy MD JN
gb_ g_gZ\bklb eb[h \jJZ " ~u Z jZ\gh mgb _gb_ q_eh\_q_kdh]h *hklhbgkl\.
JN = hjJ]ZgbazZpby »_yl _evghklb wdklj fbklkdhc hj]JZgbazZpbb b ~j 12zZd
]h ijz\hgZjmr_gby klZlvy Dh:I JN £ ijhiz]Zg”~Z eb[h im[ebqgh_ ~_fh
Zljb[mlbdb beb kbf\hebdb wdklj_fbklkdbo hjl]ZgbaZpbc klZlvy Dh:l
kiIVh b jZkijhkljZzg_gb_ wdklj_fbklkdbo fZl_jbzeh\ Z 1Zd _ \ nhjf_ gZj
"Zgkdhlh azdhgh”zZl_evkl\Z GZebqgb_ ]jz " ~Zgkdh ijZ\h\hc hI\_IkI\_ggh
h[mkeh\e_gh I_f qlh j_amevlZlhf wdklj_fbklkdbo ~_ckl\bc aZzqZklmx ki
kiI\_gguc fzZl _jbZevguc b fhjZevguc \j_~ A~ _kv gm ' gh ih~g_jdgmlv ¢t
hl_q_kI\_gghf m]lheh\ghf azdhgh”zZl_evkI\_ ijbgpbiz Zz~fbgbkljZIb\ghc i]
mkfZljb\Zxs_]1h ijb\e_q_gb_ d m]Jheh\ghc hI\_IklI\_gghklb ebp jZg__ ijt
kh\ _jr_gb_ ZgZeh]lbgguo ~ _ckl\bc d Z~fbgbkljzZlb\ghc hI\_IkI\_gghklb >

| _j_oh”~y d ijhlb\h”~_ckl\bx wdklj_fbklkdhc ~_yl_evghklb ke_"~m_1I ih
hgh hkms_kl\ey_ |ky gZ hkgh\_ MdZaz |j_ab”~_glzZ Jhkkbb hl AN dZljy
mi\_j " ~_gbb KIljZI_]Jbb ijhlb\h~_ckl\by wdklj_fbafm \ Jhkkbckdhc N_~*
Ib\h~_ckl\b_ wdklj_fbafm £2~_yl_evghklv km[t_dIlh\ ijhlb\h”_ckl\by wo
ijZ\e_ggZy gZ ijhlghabjh\Zgb_ b ijhnbezZdlbdm wdklj_fbklkdbo ijhy\e_
ij_"mij_"~_gb_ ij_k_q_gb_ jZkdjulb_ b jZkke_"h\Zgb_ ij_klmie_gbc
gZijZ\e_gghklb fbgbfbaZpbx b beb ebd\b”"Zpbx bo ihke_"kl\bc Z IZc
b mkljZzg_gb_ ijbgbg b mkeh\bc kihkh[kl\mxsbo kh\_jr_gbx IZdbo ij_kl
jZkkfhljbf ebrv g _dhlhju_ ba i_j gbke_gguo gZijZ\e_gbc

?keb ]h\hjblv h ijhnbezdlbd_ Ih g_evay g_ mihfygmlv hkgh\ghc azdl
N_~_jZevguc aZzdhg ©OH[ hkgh\Zo kbkl_fu ijhnbezZdlbdb ijZ\hgZjmr_gbc \ Jh
N _jZpbb? hl < NA Hg Izd _ ij_"mkfzZljb\Z_1 kbkl_fm f_j gZij
gZ g_"hims_gb_ ijZz\hgzZjmr_gbc ijh\h~bfuo jZaebqggufb km[t_dlZfb \ ij
i_l_gpbb n_"_jZevgu_ hjl]Zgu bkihegbl_evghc \eZklb hjJZgu ijhdmjZzZl
N ~ jZpbb ke "klI\_ggu_ hjl]Zgu Ke_~"kI\ _ggh]lh dhfbl_1Z Jhkkbckdhc N
Jhkm~rZjkI\_gghc \eZklb km[t_dlh\ Jhkkbckdhc N_~_jZpbb hjl]Zgu f_klg
gby

ljbf _gbl _evgh d ~_yl evghklb h[jZah\Zl _evguo hj]l]ZgbaZpbc \hafh gt
"mxsb_ hkgh\gu_ gZijZz\e_gby ijhnbeZdlbdb wdklj_fbafZz

ljbgylb_ ijhnbezZdlbqg_kdbo f_j gZijZ\e_gguo gZ ij_"mij_"~_gb_ w

Nyl evghklb \ Ihf gbke_ gZ \uy\e_gb_ b ihke_"mxs__ mkljZg_gb_ijbgbg I
kh[klI\mxsbo hkms_kl\e_gbx wdklj_fbklkdhc ~_yl_evghklb \uyle_gb_ et



hkms_ kl\e gbx
<uyle_gb_ ij_"mij_""_gb_ b ij_k_q_gb_ wdklj_fbklkdhc ~_yl_evgh

guo b j_eb]bhaguo h[t_"bg_gbc bguo hjlJZgbaZpbc nbabqg_kdbo ebp

ljbgbgu £ ih[m~bl_evgu_ fhlb\u ebpZ gZ hkms_kl\e _gb_ wdklj_ fbkl
klb mkeh\by £ h[t_dIb\gu_ b km[t_dlb\gu_ h[klhyl_evkI\Z Kkihkh[kI\mx:s
h[t_dIlb\gu_ mkeh\by g_ azZ\bkyl hl \heb km[t_dIlh\ ijhib\h”~_ckl\by gZi
azZizZz”guo kljzg \ mkeh\byo K<H |h km[t_dlb\gu_ £+ g_"~hklZldb dhgdj_Ig
hjlZzgbazZpbb = km[t_dlZ ijhlb\h”~_ckl\by jh”bl_e_c¢c dezZkkgh]lh jmdh\h~"|
Abj_dlhjZ rdheu ih [_ahiZkghklb b 7] Ke_"m_I| ih~gq_jdgmlv qglh ijhnb
fbafZz + h[sZy azZz~ZqZ \j_r_gbb dhlhjhc g_ ~“he ' gh [ulv jZ\gh”mrguo g_aZz
guo khlijm~gbdh\

<f_kl_k I_f dzd ijz\beh km[t_dIlb\gu_ mkeh\by kh\_jr_gby ijZ\hgZj
fbklkdh]h o0zZjzdl_jZ \uy\eyxlky ihkl nZzdImf ihke_ \uyle_gby b ij_k_qg_«
ijZ\hgZjmr_gby DZzZdb_ ~_ hkgh\gu_ ijbagzdb ih~]hlh\db beb kh\_jr_gby
wdklj_fbklkdh]h ozjzdl_jz fh gh \u”_eblv"

| _j\uf gZb[he__ gZley~guf ijbagZdhf yl\ey |Iky bkihevah\Zgb_  h|
kbf\hebdb beb Zljb[mlIbdb wdklj_fbklkdbo hjl]ZgbazZpbc D2Zd ijZ\beh
Zdlb\gufb mqgzZklgbdZfb wdklj_fbklkdbo hj]J]ZzgbaZpbc \_"_Iky Zdlb\gZy
kljzg_gbx k\h_c b”_heh]bb khijh\h " ~Z fZy jZza”"Zq_c beb ijh*Z  _c kh
kbf\hebdb b Zljb[mlIbdb < k\hx hq_j_~v bkihevah\Zgb_ 1Zdhc kbf\hebd
gZxsboky hkh[_ggh ih?jhkldh\h]h beb xghr_kdh]h \hajZklZ qgm\klI\h ijk
g _c hjljZzgbazpbb gm\kl\h Vajhkehklb Z 1Zzd"_ jhfZglbabjm_fh_qgqZklvx f
g_dhlhjhc hiihabpbb \ezZklb ©njhg~u? Ijb wlihf gZ i_j\hgZqZevghf wlZi_

\hebdb eb[h bkihevah\Zgb_ Zljb[mlbdb g_ bf__|I m h[t_dIlZ ijhnbeZdlIbd
Ib\Z b ijh~*bdlh\Zgh bkdexgbl _evgh i _j gbke_ggufb \ur_ gm\kl\zZzfb H~?
ih®” \ha~_ckl\b_f ijhiZz]Zg”~bklh\ wdklj_fbkldhc b”_heh]bb ihkl_i_ggh h

jZa™_eylv p_gghklgu_ hjb_glbju gqe_gh\ wdklj_fbkldhc hjl]ZgbazZpbb kI
| _evguf klhjhggbdhf IThwlhfm \Z gh ij_k_dZlv jZkijhkljZg_gb_ kbf\hebd
wdklj_fbklkdbo hjljZzgbaZpbc

OzZjzdl_jbamy gZb[he__ qgqZklh bkihevam_fmx kbf\hebdm __ \hafh gh
kdhevdh ]jmii

Kbf\hebdzZ ]h j_coz K\ZklbdZ jmgu ©Ab]2 klbebah\Zggu_ bah|j
[ijZ _gby hjez dzZd k rbjhdh jZzkiZogmlufb djuevyfb 1Zd gZau\Z_fuc Ol
I1Zd b k djuevyfb hims_ggufb \gba ©bfi_jkdbc hj e® ©@ e _agu_ dj_
nhjfu wf[e_fu “b\babb KK ©F_jl\Zy Jheh\Zz2 b *"jm]Zy kbf\hebdZ ba\_kl
ihdhe _gbx ih om”~h  _klI\_gguf nbevfzZf h <_ebdhc HI_gq_kI\_gghc \hcg_
k_cqzZk wlzZz kbf\hebdZ klZezZ \gh\v \hklj_[h\Zgghc ohly b highkblky d |
s_gghc
Kbf\hebdZ gZpbhgZebklbg_kdbo ~\b"_gbc kj_~b dhlhjuo h”gh ba

azZgbfz | 1Zd gZau\Z_fuc ©dheh\jzZIl2 = bah[jZz _gb_ k~\h_gghc k\Zklbdb
abpby qglh dheh\jzl £+ yauq_kdbc kbf\he h~*gzZdh wlh g_ kh\k_f 1Zd wlh
hyauq_kI\Z j _eb]bb beb j_eb]bhaguo \alJey~h\ wdklj_fbkldhc gZijZ\e _
"bjmxs_c¢c bkdexgbl _evghklv keZ\ygkdbo gZjh"h\ H~rgZdh \ keZ\ygkdhc
kbf\he gbdh]*"Z g_ gZaulZeky dheh\jZIhf b g_ ghkbe kzZdjZevgh]lh agZo
h[hagZgq_gb_ \hkvfbemqg_\hc k\Zklbdb dZd JezZ\gh]h kbf\heZ keZ\ygkdh
gZbf_gh\Zgb__]h dheh\jzZIhf ijhbahreh ebrv \ _]h~u H~”bg ba hkgh'
heh]h\ g_hyauq_kI\Z :e_dk_c >h[jh\hevkdbc bf_gmxsbc k_[y >h[jhkeZ\h
bkihevah\zZlv \hkvfbemqg_\mx k\Zklbdm dzZd kbf\he \hajh *"Zxs_]hky yau
_dheh\jZIhf

<hh[s_ g_hyauq_kl\h hg_gv ijb\e_dZ_| gZpbhgzZebklh\ ihlhfm qglh &



g_hyauqgbdh\ \ugzZrb\Z Iky b”_y ij_\hkoh”kI\Z keZ\yg gZ”™ ~“jm]bfb ex”\
jh~rgh\_ju ~z°_ ~_fhgkljbjh\Zeb "_kl gzZpbklkdh]h ijb\_Ikl\by bgh]*Z Ijz
"kl hl k_j*pZ d khegpm < gqZklghklb mihfygmluc :e_dk_c >h[jh\hevkdbc
[jZ°Ze gZpbklkdbc ~_kl gZ nhg_ \h_ggh]h nezZ]zZ gZpbklkdhc =_jfZgbb k
kilbdhc ?s_ >h[jh\hevkdbc ]Jh\hjbe pblbjm_f O©OKf_r_gb_ jZk ieh”bl m|
hlghr_gbb y fh gh kdzZaZzZlv jZkbkl2 LzZdbf h[jZzahf \hkvfbemqg_\hc dheh
ehf g_gZ\bklb g_hyauqgbdh\ b bo g_I_jibfhklb d ojbklbZgkl\m kbf\hehf
g_hgzZpbafz b ihlhfm ih~iZze ih® azZij_| jzZ\gh dZd b nZrbklkdZy k\Zklbd.
< Jhkkbb ~_fhgkljZpby g_hyauq_kdh]h dheh\jzZlZ azij_s_gZ ohly b g._
r_gb_ az\bkbl hl dhgl_dklz 1Zd _ dzZd b \ kemqgZ_ bkihevah\Zgby bah(j
N_~_jZevghf kibkd_ wdklj_fbklkdbo fZl_jbZeh\ khklZ\e_gghf Fbgbkl_

JN ih" « mihfbgzZ_Iky ©Bah[jZ _gb_ nb]Jmju q_eh\_dZ ijZ\Zy jmdZ
l1Z \ ljZz"bpbhgghf gZpbklkdhf ijb\_Ikl\bb k gZebgb_f bah[jZ _gby kot
kdhc kbf\hebdhc ~h kl_i_gb kf_r_gby dheh\jzZl b d_evlkdh]h dj_klz?a >

mqg_gb_ mdZazZggh]h kibkdZ ihdZaZeh qlh |I_jfbg ©dheh\jzZzl2 g_h~ghdj
\ dhgl_dkl_ jZaebgguo wdklj_fbklkdbo fZl_jbZeh\ gZijbf_j bgnhjfZpbt
©G_h[oh~bfhklv dheh\jzlZ k\Zklbdb dzZd Jmkkdbo m[b\Zx|l \ Jhkkbb2 i
dbf h[jZzahf \hafh gh k~_eZlv \u\h® qlh kbf\he ©dheh\jzIl2 ZdIb\gh bkih
hgZebklzfb gZjy*m k Zljb[mlbdhc gZpbklkdhc =_jfZgbb qlh ih?I\_j ~Z_
pblZlhc ba hibkzZgby wdklj_fbklkdbo fZl_jbzZeh\ imgdl > @ Ol_j\z
ij_"klz\ey_ | bah[jZz _gb_ k\Zklbdb \uiheg_gghc \ g_jghf p\_I_Db jZaf_s_
djm]_ dhlhjuc h[jZfe_g gZpbklkdbfb iezdzZlZfb k bah[jZz _gb_f k\Zklbdb Z[[j_

eh\jzZl gbkezZfb <lhjZy qzZklv jbkmgdZzZ ij_"klzZ\ey_| kh[hc dhee_d
kbf\heh\ b ieZzdZlh\«?2

LZzdbf h[jZzahf dheh\jzZI| fh _| jzkkfzZljb\ZIvky \ km”~_[ghc ijZdlbd_ dZzd
guc k gZpbklkdhc k\Zklbdhc ~h kl_i_gb kf_r_gby B ih~h[gu_ j_r_gby

eh\jZlZ m _ \ughkylky ijbg_f \ km”~Zo ih*gq_jdb\Z_Iky qlh kbf\he ©dhel
b glbnbdZpbb dZd agZzd |j_ _Z[beblbjmxsbc b ] jhbabjmxsbc gZpbaf G.
\hklhd_ I_j\hfZckdbc jZchgguc km” ijbagZe ij_"ijbgbfzl_ey \bgh\guf \
fhgkljZpbb gZpbklkdhc b aZij_s_gghc kbf\hebdb qlh \ujZabehkv \ jZaf_
x\_ebjguo ba”_ebc k bah[jZz _gb_f dheh\jZlZ dzZd ijbagZggh]h koh bf k
\hezfb > @

?s_ h”ghc wdklj_fbklkdhc hjl]ZgbazZpb_c Zdlb\gh jZkijhkljZgyxs_c
]Jbx \ h[jZah\Zl_evguo hj]J]ZgbaZpbyo yl\ey Iky f ""mgzZjh~gh_ h[s_kI\_

FH> :M? HklZgh\bfky gZ wlhf [he__ ih”jh[gh
F_""mgZjh~gh_ h[s_klI\_ggh_ ~\b" _gb_ ©:j_klZglkdh_ m]lheh\gh_ _-
klzglkdbc mdez”~ ~bg2 :M? : M? ~Ze_  FH> ©:M?2% £+ " p_gljZebah\Zq

gZy kljmdImjz ijbagZggZy j_r_gb_f <_joh\gh]h Km”~Z Jhkkbckdhc N_"_j.

] b “hihegbl_evguf j_r_gb_f <_joh\gh]h Km”Z Jhkkbckdhc N_"_jZphb

] wdklj_fbklkdhc b azZij_s_gghc gZ I_jjblhjbb Jhkkbckdhc N_"_jZpb
kizlbjh\zZlv qglh hkgh\Zgb_f ijbagzZgby __ wdklj_fbklkdhc hjljZgbazZpb_«
\wlhf j_r_gbb klZeb dzZd jZza g_h~ghdjZlgu_ nZdlu ijhy\le_gby wdklj_fba
gZ dijbfbgZevghc b _heh]bb \ fheh”_“guo h[jZah\Zl _evguo hj]J]ZgbaZpby

Hkgh\gufb ijhy\e_gbyfb ~_yl _evghklb FH> :M? y\eyxlky

bkihevah\Zgb_ ijb\_Ikl\by ©:M? 2

k[hj ©h[szdz?

gZagZq_gb_ ©kfhljysbo? ©izZzjh\hah\2 azZ dezZkkzZfb beb mqgZsbfbky |
ih dZdhfm eb[h ijbagZdm ©iZjh\ha aZz ]h~hfa ebph hl\_qgZxs__ a:
:M? ebp ]h~Z jh™~ _gby

jZkijhkljzg_gb_ djbfbgZevghc b”_heh]bb jhfZglbazZpby ij_klmigh]h



ihiuldz \\_~ gby g nhjfZevguo ]jmii gZijbf_j ©gmrdh\2 beb ©h[b~_gguoc

D gZzb[he__ gZklh bkihevam_fhc kbf\hebd_ FH> :M? hlghkblky \hkvfl
"Z k g_jgh [_eufb emqzfb I|jZ*"bpbhggh jZkiheZ]ZxsZyky gZ dexqgbpZo
jZaf_s _gby __ bah[jZz  _gbc gZ jmdZo dhe_gyo qlh hagZgZ | £ gbdh]*Z
b bguo qzZklyo I_ezZz D Zljb[mlIbd_ | _ mklhcgb\uf ijbagzZzdzf oZzZjzdl_jguf
hlghkylky p_euc deZkk bah[jZz _gbc \ Ihf gbke_ IZImbjh\hd Z[[j_\bZIm]j
ey]Z\uf £ o« g_p_gamjgh \hjzf £+ k\h[h”m BJ: b™m j_azlv zdlb\ | _
hkm ™~ _gguo b ~j H[ugqZb % b]ljZz ©ih” bgl_j_k& Ih _klv gZ ~_g_"gu_ be!
hggu_ _~ _f _kyggu_ iha”jZ\e_gby b ih\bgh\_gby ©\hjh\ \ aZzdhg_2 k[hj ©
ghklb mqgZsbfky h[tykgy |ky qglh k _cgZk hgb [m"ml fZl _jbZevgh ihA"_j°
ihlhf [eZzlgu_ bf ihfhlml OZzZjzdl_jgufb y\eyxlky ijhkljZggu_ jZkkm " _g
eb\hklb g _ibkZguo aZdhgh\ FH> :M? ijZ\_"ghklb ©\hjh\ \ aZdhg_?

Wdklj fbklkdbc o0zZjzdl_j FH> :M? aZdexqZ_lky \ jZa™_e_gbb ex”_c¢
ijbgz"e_"ghklb d jZaebgguf khpbzZevguf ]jmiiZzf Qm 'b_ ~ey FH> :M? ©
njZ_jz2 khljm~gbdb ijZ\hhojZgbl_evguo hj]J]Zgh\ £+ ©f_glu fmkhjZ2 qe_
ghlh khh[s_KkI\Z ijbk\zZb\Zxlky g _nhjfZevgu_ klZImku hl ©h[b"_gguo?& ~h
dhg_2 ijbg_f ihevamxlky ijb\be_]bjh\Zgguf iheh  _gb_f Ilhevdh g_dhlhjt
fm bdh\2 ~h ©\hjh\ \ aZdhg_2?2

?s_ h~gbf h[s_kI\_ggh hizkguf y\e _gb_f klZeh rbjhdh_ jZkijhkljZg_ gl
gh]lh j_eb]l]bhagh]h I_q_gby bkezZfkdh]h IlhedZ + \ZooZ[bafZz ihke_"h\Z
eyxlky " _kyldb wdklj_fbklkdbo b I_jjhjbklbgq_kdbo j_eb]bhaguo h[t_"b
f ""mgZjh”"gu_ j_eb]l]bhagu_ h[t_"bg_gby ©LZ[eb]b > 2zZfzZzZIl2 ©:l LZdnb]
j_eb]lbhagZy ]jmiiZ ©:eey :yl& b 7] Wdklj_fbklkdbc o0zZjzdIl_j bo \alJey”"t
g_ lhevdh \ ijhih\_~b ijpbagZgby fmkmevfzZgzZfb bkdexgbl_evgh ghkbl_e_
eh]bb gh b ijbaul\ d \hcg_ ijhlb\ ©g_\ jguo® b kha”Zgbx _~bgh]h bkeZzZf
+ 0ZebnzlZz H~MgZdh ihdZ bo ~_ckl\by h]jZgbgb\zZxlky ijbaulZfb mdzZaZz
g_evay ijbagZlv | _jjhjbklbg_kdbfb Bkihevam_ fZy bfb kbf\hebdz dzd
ebqgbfz = | _dklu gZ Zjz[kdhf yaud_ \ hkgh\ghf gZ [_ehf beb g_jghf nh
bah[jZz _gby kZ[_ev beb Z\IhfZlh\

Dzdbf h[jzahf \hafh gh ijh\h~blv f_jhijbylby ih bg”b\b"mZevghc ijh

Dzd hif _gqZxl 2 G Ydh\_p b >: :jZ gbdh\ ijhnbezZdlbg_kdh_\ha”_ckl\b_
f rzlv nhjfbjh\Zgbx ij_klmigh]h mfukeZ \hafh'gh jZza”_eblv gZ ljb hkgl
e_gby

HdZazZgb_gZ ebph iheh bl _evgh]lh \ha”_ckl\by kh klhjhgu ebp bf

\ _]h JezZzaZo
MkljZg_gb_ bklhggbdZ hljbpZl_evgh]h \ebygby gZ ijhnbezZdlbjm_fh
KharzZgb_ mkeh\bc ij_iylkl\mxsbo kh\ _jr _gbx ijZ\hgZjmr_gby > k
A™ kv fu kgqblz_f g_h[oh”~bfuf ih*q_jdgmlv _~bgkl\h xjb”"bqg_kdbo djt
hjby hi_jzZlb\gh jhaukdghc ~_yl _evghklb ikboheh]bgq_kdbo b i_~Z]h]b
gZebgby jZaebqguo ih"oh~h\ d h*ghfm b Ihfm ~_ y\e gbx + hdZaZgbx gZ
aZdhghf \ha”_ckl\by \ p_eyo g_"hims_gby nhjfbjh\Zgby ijhlb\hijZ\gh]h e
GZb[he__ ~_cklI\_gguf f_jhijbylb_f \ i_j\hf gZijz\e_gbb [m”~_I bg”b)
[ k_~Z ; k_~Z fh™ | ijh\h”*blvky dZd \ ijhnbeZdlbg_kdbo p_eyo “ey
ijhkljZzg_gby ebphf k\hbo \alJey”h\ [1Zd b *ey “hdmf_glbjh\Zgby nzdlZz
wdklj _fbklkdhc b~ _heh]bb < ihke_"g_f kemqgZ_ p_e_khh[jZagh ijh\h*bl
kiI\bb g_f g “\mo hg_\b”p_\ qglh h[_ki_qgbl ijbagZd im[ebgghklb GZet
kemrzZl_e_c beb hg_\b*p_\ ke_"m_I mqgblu\Zlv b ijb hij_~_e_gbb ijbac
\ \ukdZaul\zZgbyo h[t_dIlZ \g_ ijh\h~*bfhc k gbf [_k_~u gZ i_j_f_gZo mj
guo khj \gh\Zgbyo b *j ?keb °_ ieZgbjm_fzZy [ _k_"~Z ghkbl ijhnbeZdlbi
gh g_h[oh~bfh h[yaZl_evgh mqgblu\zZlv qlh ey fgh]lbo ih*"jhkldh\ hk



\_jlgm\rboky b”_heh]bqg_kdhc h[jZ[hld_ wdklj_fbklh\ Z\lhjbl_I jh*bl_e
gb\_ebjm_Ilky Z ke_"h\Zl_evgh az”~zZqZzZ ijh\h~bfhc bfb [_k_"u j_r_gZ
g_evay g_ khleZkblvky k < G 1ZgZk_gdh hlf_qgqZxs_c \ gZklghklb g_|
e _gby eb” _jh\ kj_~b ih”*jhkldh\ hij_~ e _gb_ gZijZ\e_gghklb bo ebqgghl
eb”_jkdh]lh ihl_gpbzez \ ijZ\bevgh_ jmkeh > k @ <f_kl_ k I_f km][
aZ\bkbfhklb hl dhgdj_lghc kbimZpbb fh]lml \ukIimizlv i_~Z]lh]b khljm~¢
Jhkm~ZjklI\_gguo hjl]Zgh\ hkms_kl\leyxsbo ijhlb\h®_ckl\b_ wdklj _fbafm
;_k_"m ke_"m_I| gZqZlv k mklZgh\e_gby ikboheh]bg_kdh]h dhglzdlZz
g_J]lh h[jZIblv \gbfZgb_ gZ bf_xsmxky gZ h[t_dl_ ijhnbeZdlbdb ebp_ fhe
jZklz \hafh gh g_kh\_jr_gghe Ig f h~_"~m _  kbf\hebdm Zljb[mlbdm
h{tykgblv kfuke "hims_gguo bf jZg__ \ukdZaulZgbc \ kemqgZ_ gZebqgby b i_j\h
]h ke_~m_1I| jza~_eblv kh”_j Zgb_ hkgh\ghc qzZklb [_k_"~u gZ "\Z wlzZizZz ¢
?keb \ [_k_*_ h[km ~Z |ky gZebgb_m ebpZ kbf\hebdb Zljb[mIbdb a:
gbazpbc j_dhf_g” m_Ilky mlhqgblv m kh[_k_7~gbdZ agZq_gb_ Ih]h beb b
hjlZzgbazZpbb hg hlghkblky gzZf_j_gby ebpZ ijb _]h ~_fhgkljZpbb bklhqc
\ukdZau\Zgbb ebphf k\hbo \alJeyh\ g_ ke _“m_1i_j [b\ZIlv kh[_k_~gbdZz
_fm \ukdzazlvky ihke_ q_]h ihijhkblv mlhggblv g_dhlhju_ ~_1Zeb gZijb
¥ © Jhkkby "ey jmkkdbo + wlh agZgbl qlh hklZevguo gm gh \u]gZlv &
y ijZ\bevgh ihgbfzZx <Zrm fukev"?
f © Ehoh\ mqgzl + wlh agzZqbl qlh fh gh kh\_jrzZlv ij_klmie_gby \ hl
lhju_ g_ fhlml ~Zlv hlihj y \_jgh <Zk ihgye"?
< oh”_ [_k_"u ke_"m_| ihfgblv b mqgblu\zZlv \ __ 1Zdlbd_ |Ih h[klhyl ¢
iZz1Zg”"Z eb[h im[ebqgh_ ~_fhgkljbjh\Zgb_ Zljb[mlIbdb beb kbfl\hebdb w:«
]ZgbazZpbc jzZ\gh dzZd ijhba\h?kl\h b jZkijhkljZzg_gb_ wdklj_fbklkdbo fZ
fZljb\zxl Zz~fbgbkljZIb\gmx hI\_IkI\_gghklv Z kh\_jr _ggu_ g _h”ghdjZlgl
AZdZggb\zZlv [_k_"m ke_~m_I| bkoh”y ba __ azZz”~Zqgb ijhnbezdlbqg_kdh
hgghc < k\hx hg_j_~v hij_~_eyy blhl]h\mx azZz~Zgm dhlhjzZy fh _| ljZgkr
ijhp_kk_ [_k_~u \ azZz\bkbfhklb hl j_Zdpbc \ukdZaulZgbc b ~_ckl\bc __ F
lzd _ h[yaZzZl_evgh ijbgbfzlv \h \gbfzZgb_ qlh ijb\e_qgq_gb_ \bgh\gh]h eb
ghc azZzdhghf hI\_IkI\_gghklb aZ kh\_jr_gb_ ijZ\hgZjmr_gbc wdklj_fbkll
ghklb hdZaulZ | ijhnbezZdlbg_kdh_ \ha”_ckl\b_ gZ ebp ihl_gpbZevgh
rblv ZgZeh]bqgu_ ijz\hgZjmr_gby | _ \oh”bl \ i_j_q_gv f_jhijbylbc b
ijhnbezZzdlbdb dZd hdZazZgb_ iheh bl_evgh]h \ha”_ckl\by gh m _ gZ bgu
Ozjzdl_jbamy \lhjh_ gZijZz\e_gb_ ijhnbezZdlbdb * mkljZg_gb_ bklhqg
ghlh \ebygby ke_"m_I mqgblu\zZlv qlh \ [hevrbgklI\_ kemqgZ_\ wlh khijy"
g_gghc \ur_ ijh[e_fhc azZf_gu eb”_jZ hljbpZl_evghc gZijZ\e_gghklb gZ i
eb” jZ P_e _khh[jZagh g_ klhevdh iulzZlvky \uj\Zlv ih*jhkldZ ba ijb\uqg
gby \ kh\j_f_gghf pbnjh\hf fbj_ wlh djZcg_ keh gh ~Z"_ ijb i_j__a~_ \ 7j
kdhevdh iezghf_jgh jZajmrzZlv Z\lhjbl_| ~_kljmdlb\gh]h eb”_jzZ >_eZlv
ihfhsvx imkluo keh\ b wfhpbc Z hibjZykv gZ g_hkihjbfu_ nZdlu ~“hdZau\Zxs
ebgb_ b kdehgghklv d h[fZgm

Dzdbf "_ h[jZzahf \hafh gh ijhlb\hklhylv jZkijhkljZg_gbx wdklj_fbafZz
h[jZah\Zl _evgh]l]h mqj_""~_gby" G_ kgblZy p_e_khh[jZaguf \u”_eylv ba f
nbezdlbqg_kdbo f_j I_ ba gbo dhlhju_ ij_"klZ\eyxlky gZb[he__ wnn_dlb

|Z_f p_e_khh[jZaguf hklZgh\blvky gZ ]JezZ\ghc fukeb g_h[oh”bfh khkj_*
gZ nhjfbjh\Zgbb m ih~*jhklidh\ b ebp fheh”_"gh]h \hajzZzklZ iheh bl_evghc
| _ o dilh m _ ih~iZze ih®” \ebygb_ wdklj_fbklkdhc b*_heh]bb £+ __ \ul_kg_g
br heh]l]b_c¢ Bf _ggh gZ wlh gZp_e_gu \klj_gb [_k_"u dhgdmjku b bgu_
keh gzZy az~"ZqzZ dhlhjmx g_\hafh gh j rblv \ jZfdZo h~ghjZah\h]h \ha’
ihklhyggzZy _ " _"g_\gZy jZ[hlZ



Ke_"m_I 1zd _ gzZihfgblv Jez\gh_ ijhlb\h”~_ckl\b_ wdklj_fbafm £ h[s
| _evgh \Z'gh_ ~_eh \ dhlhjhf g_ “he gh [ulv ihklhjhggbo b jZ\gh”mrg
"he'gu ij_k_dzZlvky ex[u_ 7~z f _edb_ ijhy\e_gby wdklj _fbafzZz gh b
\ZIvky bo ihke ~kl\by Z 1Zd _ \uyleylvky ijbgbgu b mkeh\by Kkihkh[kI\
\_jr_gbx WIlh gZr_ h[s__ ~_eh g_"hjz[hldb \ dhlhjhf fhiml h[_jgmlvky [he

lh"\h”~y g_dhlhju_ blh]b ij_"klzZ\ey_ |ky p_e_khh[jZaguf ih\lhjblv gZ
| abku < dhgl_dkl_ ]b[jb~rghc \hcgu gZijZ\e _gghc gZ ~_klZ[bebaZphbx
kdhc kbImzpbb b ih~ju\ ljZz"bpbhgguo p_gghkl_c hkgh\ghc fbr_gvx ~_k
N _ckl\by wdklj_fbafz klZzgh\blky fheh”z v dZd gZb[he__ \hkijbbfgb\Zy d
fZgbimeypbyf khpbZevgZy JjmiiZz

HI_gq_kI\_ggh_ azdhgh”~zZl_evkl\h ij_"mkfzljb\Zz_| dzd fgh]lhmjh\g_\
ghklv aZz wdklj_fbklkdb_ ijhy\e_gby hl Z~fbgbkljZIb\ghc “h m]J]heh\ghc
Ibg_kdb_ f_jhijbylby ]~_ Ij_[m_Ilky kbkl_fgzZy jZ[hlZ ih \uy\e_gbx b m

gbg b mkeh\bc kihkh[klI\mxsbo jZkijhkljZzg_gbx jZz"bdZevghc b®_heh]bb
agZgbfuo ijhnbezZzdlbg_kdbo f_j gZfb \u”_eyxlky

+ fhgblhjbg] bkihevah\Zgby h[mqgZxsbfbky aZij szgghc kbf\hebdb b
pbklkdhc g_hyaug_kdhc kbfl\hebdb FH> :M? \ZooZ[blkdbo ]jmii

*+ bg*"b\b*"mzZevgZy ijhnbezZdlbqg_kdZy jZ[hlZ \dexqgZxsZy mklZgh\e_
kdh]l]h dhglzdlz jzZatykgbl _evgu_[_k_~u ~“hdmf_glbjh\Zgb_nzZdlh\ wdk
ghklb

*+ mkljZg_gb_ g_]Zlb\gh]lh \ebygby ~_kljmdIlb\guo eb”_jh\ imlzf ~_fh
bo g khklhyl evghklb b fZgbimeylb\gh]lh ih\_~ gby

+ kha~Zgb_ mkeh\bc “ey nhjfbjh\Zgby m fheh”~z b ihablb\ghc b”_he
gZ ljZ"bpbhgguo jhkkbckdbo "moh\gh gjZ\klI\_gguo p_gghklyo

ljb wlhf \Z gh ihfgblv qglh wnn_dlb\gZy ijhnbeZdlbdZ wdklj_fbafZz
[_a dhfie_dkgh]h \azbfh”_ckl\by \k_o km[t_dIlh\ h[jZzah\Zl_evgh]lh ijhp_|
ikboheh]h\ zZ~fbgbkljZpbb ijZ\hhojZgbl_evguo hjJ]Zgh\ b jh~bl_e_c <
ij_k_dzZlv ijhyle _gby wdklj _fbafZz gh b mkljZgylv Jem[bggu_ ijbgbgu _]
k\yvazggu_ k khpbzZevghc ~_az”~ZilZpb_c djbfbgZevghc km[dmevIimjhc |
g_kdbf \ha~_ckl\b_f

LZdbf h[jZzahf ijhIb\h”~_ckl\b_ wdklj_fbafm \ h[jZah\ZI|_evghc kj_"_ "

kbkl_fguc g_ij_julguc b f_"\_~hfkl\_gguc o0ZjzZdl_j Mki_o wlhc jZ[hlu
k\h_\j_f ggh]h \uy\e_gby jbkdh\ ijhn_kkbhgZevghc dhfi_I|I _glghklb ki_p
ebgghc azZbgl_ j kh\Zgghklb \ khojZzg_gbb klZ[bevghklb b [_ahiZkghkl

ims_gb_ wdklj_fbklkdbo ijhyle_gbc kj_~b fheh”z b + h[sZy aZz~ZqZ hl j
aZ\bkbl [m"ms__ kljZgu

KIBKHD BKLHQGBDHCc<

;hjha~bg @ G KZpmlz : B Iheblheh]lby \ ihgylbyo dZzZIl_]hjbyo b i_jkhgzZe
kijZ\hggbd F K

MdZa |j_ab”_glZ Jhkkbb hl N dZljy ] « ©OH[ mI\_j"~_gbb KIljZl_]bb
AN _cklVby wdklj_fbafm \ Jhkkbckdhec N_~_jZpbb?

;hjbkh\ K < :AfbgbkljZlb\gZy ij_x"bpby dZd mkeh\b_ ~ey m]lheh\ghc hl\_
azZ N _ckl\by gZzZijzZz\e_ggu_ gZ \ha[m *_gb_ g _gZ\bklb eb[h \[JZ"~u Z jZ\gh mc
\_g_kdh]h “hklhbgkl\Z kh\_jr_ggu_ k bkihevah\zgb_f k_Ib ©Bgl_jg_Il8 K <
‘g"Njxobg Djbfbgheh]bg_kdbc "mjgzZe « =+ K

KmkibpugzZz L | W\hexpby m]Jheh\gh]l]h aZzdhgh”~zZl_evkI\Z h[ hI\_lkI\_gghkll
gb_ g_gZ\bklb mgb _gb_ g_eh\_gq_kdh]h “hklhbgkl\Z h gh\hc j_~Zdpbb azZdh
gz Jhkkbckdh_ ijZz\h hgeZcg + + < + K

lhg_fm \ Jhkkbb azZij_szg kbfl\he dheh\jzlz" L_e_dzZgZe ©OKI:K2 85/ KWW
SRFKHPX Y URVVLL ]DSUHVKK\RQ VLPYRO NRORYUBIND h{VFDIlgByPO[OUS



Wdklj_fbklkdb_ fZl_jbZeu Fbgbkl_jkl\h xklbpbb Jhkkbckdhc N_~_jZpbb ¢
PLQMXVW JRY UX UX HIWUHPLVW PDWHULDOV "SDJH >Z1Z h[jZs_gby
Wdklj_fbklkdb_ fZl_jbZeu Fbgbkl_jklI\h xklbpbb Jhkkbckdhc N_~_jZpbb 8
PLQMXVW JRY UX UX HIWUHPLVW PDWHULDOV "SDJH >Z1Z h[jZs_gby
Wdklj_fbklkdb_ fZl_jbZeu Fbgbkl_jklI\h xklbpbb Jhkkbckdhc N_~_jZpbb 8
PLQMXVW JRY UX UX HIWUHPLVW PDWHULDOV "SDJH >Z1Z h[jZs_gby
Dheh\jzl ~h wdklj_fbafz ~h\_~ | GZpbhgZevguc x\_ebjguc khxa 85/ KWW:
UX QHZVY NRORYUDW GR HNVWUHPL]PD GRYHGHW>ZANZFOLhQ@ZBOgPYD PER

Ydh\_p ? G Hkms_kl\le_gb_ hi_jZlb\gh jhaukdguo f_jhijbylbc \ p_eyo i
N _gby ij_klmie_gbc ijh[e_fgu_ \hijhku aZdhgh”Zl_evkI\Z b hkgh\gu_ gZijz\

ebazZpbb ? G Ydh\_p > : ;jZ gbdh)\ | _gbl _gpbZjgZy gZmdz + *
+ K

1ZgZk_gdh < G IljhnbezZzdlbdz wdklj_fbafzZ \ h[s_h[jZah\Z|l_evguo hj]Zgbaz
1ZgZk_gdh H[s_klI\h b ijzZ\h < + K K

QmnZjh\kdbc X < Ikboheh]by hi_jZlb\gh jhaukdghc b ke_ _"~kI\_gghc " _\
mqg_[gh_ ihkh[b_ X < QmnZjh\kdbc + Fhkd\Z H[s_klI\h k h]jZgbg_gghc hl
ljhki_dl * k

5()(5(1&(6

%RUR]GLQ $ 1 6DWVXWD $ , 3ROLWLFDO 6FLHQFH LQ &RQFH:
$ 'LFWLRQDU\ +DQGERRN >3ROLWRORJL\D Y SRQ\DWL\DNK NDWHJIRUL\D
ORVFRZ S

'"HFUHH RI WKH 3UHVLGHQW RI 5XVVLD 1R RI '"HFHPEHU 2
IRU &RXQWHULQJ ([WUHPLVP LQ WKH 5XVVLDQ )HGHUDWLRQ >8ND] 3UH
) ©2E XWYHU]KGHQLL 6WUDWHJLL SURWLYRGHLVWYL\D HNVWUHPL]P>

%RULVRY 6 9 $QGU\XNKLQ 1 * $GPLQLVWUDWLYH SUHMXGLFI
IRU DFWLRQV DLPHG DW LQFLWLQJ KDWUHG RU HQPLW\ DV ZHOO DV KX
WKH ,QWHUQHW >$GPLQLVWUDWLYQD\D SUH\XGLWVL\D NDN XVORYLH G
QDSUDYOHQQ\H QD YRJEX]KGHQLH QHQDYLVWL OLER YUD]KG\ D UDYQR »
VRYHUVKHQQ\H V LVSRO JRYDQLHP VHWL ©,QWHUQHW2@ &ULPLQRORJI

6XVSLWV\QD 7 3 (YROXWLRQ RI FULPLQDO OHJLVODWLRQ RQ Ol
KXPDQ GLJQLW\ RQ WKH QHZ YHUVLRQ RI WKH ODZ >(YRO\XWVL\D
RWYHWVWYHQQRVWL ]D YR]JEX]JKGHQLH QHQDYLVWL XQL]JKHQLH FKHOR®
]JDNRQD@ 5XVVLDQ /DZ 2QOLQH >5RVVLLVNRH SUDYR RQODLQ@

'K\ LV WKH .RORYUDW V\PERO EDQQHG LQ 5XVVLD" >3RFKHPX Y 5RVVLL
QG 79 &KDQQHO 63%$6 >7HOHNDQDO ©63%$62@ 5HWULHYHG )HEUXDU
SRFKHPX Y URVVLL ]JDSUHVKK\RQ VLPYRO NRORYUDWD

(IWUHPLVW ODWHULDOV >(NVWUHPLVWVNLH PDWHULDO\@ Q G O0LQ
>OLQLVWHUVWYR \XVWLWVLL 5RVVLLVNRL )HGHUDWVLL@ 5HWULHYHG )
UX HIWUHPLVW PDWHULDOV "SDJH

(IWUHPLVW ODWHULDOV >(NVWUHPLVWVNLH PDWHULDO\@ Q G O0LQ
>OLQLVWHUVWYR \XVWLWVLL 5RVVLLVNRL )HGHUDWVLL@ 5HWULHYHG )
UX HIWUHPLVW PDWHULDOV "SDJH

(IWUHPLVW ODWHULDOV >(NVWUHPLVWVNLH PDWHULDO\@ Q G O0LQ
>OLQLVWHUVWYR \XVWLWVLL 5RVVLLVNRL )HGHUDWVLL@ S5HWULHYHG )
UX HIWUHPLVW PDWHULDOV "SDJH

.RORYUDW ZLOO OHDG WR H[WUHPLVP >.RORYUDW GR HNVWUHPL]F
8QLRQ >1DWVLRQDO Q\L \XYHOLUQ\L VR\X]@ 5HWULHYHG )HEUXDU\
NRORYUDW GR HNVWUHPL]PD GRYHGHW

<DNRYHWV (1 %UD]KQLNRY ' $ &DUU\LQJ RXW RSHUDWLR
SXUSRVH Rl FULPH SUHYHQWLRQ SUREOHP LVVXHV Rl OHJLVODWLRQ
>2VXVKFKHVWYOHQLH RSHUDWLYQR URJ\WWNQ\NK PHURSUL\DWLL Y WV]
SUREOHPQ\H YRSURV\ ]DNRQRGDWHO VWYD L RVQRYQ\H QDSUDYOHQI
>3HQLWHQWVLDUQD\D 1DXND@



3DQDVHQNR 91 3UHYHQWLRQ RI HIWUHPLVP LQ JHQHUDO HGXI
HNVWUHPL]PD Y REVKFKHREUD]RYDWHO Q\NK RUJDQL]DWVL\DNK@ 6RF
s
&KXIDURYVN\ <X 9 3V\FKRORJ\ Rl 2SHUDWLRQDO 6HDUFK DQG
*XLGH >3VLNKRORJL\D RSHUDWLYQR URJ\WNQRL L VOHGVWYHQQRL GH\L
3URVSHNW s

K<?>?GBY H; :<LHJ?

E?DK?C <YQ?KE:<H<BQ :=xJPhHkhj xjb*"bqgq_kdbo gZmd ~hp_gl \ _“msbc
mqguc khljm~gbd N_~ jZevgh_dZa_ggh_ mqj_ """ gb_ ©GZmqggh bkke_ ~h\ZzZIl
N " jZevghc kem [u bkiheg gby gZdZazZgbc? Fhkd\Z Jhkkby ijhn_kkhj dZz
Ib\gh jhaukdghc ~_yl evghklb N_~ jZevgh_ dZa _ggh_ h[jZah\Zl _evgh_ mqj
r 1h h[jZzah\Zgby ©<eZ”bfbjkdbc xjb~bqg_kdbc bgklblml N_" jZevghc kem Ju
gZdZazgbc? <ezZ”bfbj Jhkkby ~hp_gl dZn_"ju hi_jZlb\gh jhaukdghc ~_yl e
jZevgh_dZa_ggh_ h[jZzah\Zl _evgh_ mqj_"~ _gb_\ukr_]h h[jZah\Zgby ©KZgdI
mgb\ _jkbl I N_~ jZevghc kem '[u bkiheg_gby gZdZaZgbc? KZgdl I_ 1 _j[nm
RSHU NXP#PDLO UX KWWSV RUFLG RUJ

,1)250%$7,21 $%287 7+( $87+25

$/(.6(, 9 $*$5.29'RFWRU RI /DZ $VVRFLDWH 3URIHVVRU 6HQLRU 5HVHD
6WDWH ,QVWLWXWLRQ ©5HVHDUFK ,QVWLWXWH Rl WKH )HGHUDO 3HQLW
LQ WKH '"HSDUWPHQW RI 2SHUDWLRQDO DQG ,QYHVWLJDWLYH $FWLYLW
, QVWLWXWLRQ ©90DGLPLU /DZ ,QVWLWXWH RI WKH )HGHUDO 3HQLWHC
3URIHVVRU Rl WKH '"HSDUWPHQW RI 2SHUDWLRQDO DQG ,QYHVWLJDWL
, QVWLWXWLRQ RI +LJKHU (GXFDWLRQ ©6W 3HWHUVEXUJ 8QLYHUVLW\ |
SHWHUVEXUJ 5XVVLD RSHU NXP#PDLO UX KWWSV RUFLG RUJ

KlZlvy ihklmibeZz
ljbgylz d i_qZlb



GZmqgZy klZlvy

M>D
GRL
Ki_pbnbdZ hi_jZlb\gh jhaukdgh]h h[_ki_q_gby
jZkke _"~h\Zgby ij_kIimie gbc kh\_jrZ fuo
\" bkijZ\bl_evguo mqgj_""~_gbyo

?<=?GBC B=HJ?<BQ I?GVDH<

<eZ”bfbjkdbc xjb”bg_kdbc bgklblml N_7~ _jZevghc kem [u bkih
g_gby gzZdzZazgbc <eZ”bfbj Jhkkby GZmqggh bkke_"~h\ZI_evkd!
klbIml N_~_jZevghc kem [u bkiheg_gby gZdZazZzgbc Fhkd\zZz Jh
HYJHQLSHQNR#\DQGH[ UX KWWSV RUFLG RUJ

:gghlZpKhMIvy ihklys _gZ bkke_~h\Zgbx jheb hi_jzZlb\gh jhaukdghc
N_yl_evghklb \ jZkdjulbb b jZkke_"h\Zgbb ij_klmie_gbc kh\_jrz_fuo \ |
j_"™_gbyo m]l]heh\gh bkihegbl_evghc kbkl_fu :gZebabjmxlky hkgh\gu_ az
hi_jzZlb\gh jhaukdgh]h h[_ki_q_gby \ i_gbl_gpbZjguo mqj_""_gbyo :\lhj
h[hkgh\u\Z _Iky \u\h” h Ihf qgqlh wnn_dlb\gh_ jZkke _~h\Zgb_ i_gbl_gpbZj¢
ij_klmie_gbc Ij_[m_I dhfie_dkgh]lh kbkl_fgh]h ih”"oh~Z d hjl]ZgbaZpbhb
jZlb\gh jhaukdgh]h h[_ki_qg_gby kh\_jr_gkl\h\Zgby ghjfZlb\ghc ijZ\h\h
[Zau ih\ur_gby ijhn_kkbhgZevghc d\ZebnbdZpbb khljm~gbdh\ b mdj_ie
f_"\_~hfkI\_ggh]h \aZbfh”~_ckl\by

Dexq_\u_ keh\Z hi_jzZlb\gh jhaukdgzZy ~_yl_evghklv hi_jZlb\gh jhau

_h[_ki_q_gb_ m]heh\gh bkihegbl_evgZy kbkl_fzZ jzZkke_"~h\zZgb_ ij_Kk
gbc \azZbfh”~_ckl\b_ ke_"kl\_gguo b hi_jZlb\guo ih*jZa™_e_gbc j_amev
HJ> i_gbl_gpbZjgu_ ij_klmie_gby e_]ZebaZpby ~hdZaZzl_evkl\ ihjmag
ke_"h\ZIl_ey

M]lheh\gh ijZ\h\u_ gZmdb

>ey pblbjh\Zgby l_gvdh\ 2?2 B Ki_pbnbdz hi_jZlb\gh jhaukdgh]
hf_ki_g_gby jZkke_"~h\Zgby ij_klmie_ghbc kh\_jrZz_fuo \ bkijZ\bl_ev
guo mqj_""~_gbyo /H[ FULPLQDOLYVY VFLHQWLDUXP Lhf <
GRL

2ULJLQDO DUWLFOH

6SHFL¢,FV RI RS
RI FULPHYV
(9%(1, , 3(1.29

90DGLPLU /DZ ,QVWLWXWH RI WKH )HGHUDO 3HQLWHQWLDU
5HVHDUFK ,QVWLWXWH RI WKH )HGHUDO 3HQLWHQWLDU\ 6
HYJHQLSHQNR#\DQGH[ UX KWWSV RUFLG RUJ

$EVWUDFW 7KH DUWLFOH LV GHYRWHG WR WKH VWXG\ RI WKH URO

< l_gvdh\ ? B



LQ WKH GHWHFWLRQ DQG LQYHVWLIJDWLRQ RI FULPHVY FRPPLWWHG LG
6SHFLDO DWWHQWLRQ LV SDLG WR WKH FRQWHQW RI WKH FRQFHSW
DV D FRPSOH[ DFWLYLW\ DLPHG DW FROOHFWLQJ DQDO\]LQJ DQG Ot
WR FULPLQDO SURFHHGLQJV 7KH PDLQ WDVNV RI RSHUDWLRQDO VH
LQVWLWXWLRQV DUH DQDO\]HG 7KH DXWKRU VXEVWDQWLDWHV WKI
LQYHVWLIJDWLRQ RI SHQLWHQWLDU\ FULPHV UHTXLUHV D FRPSUHKE
WR WKH RUJDQL]DWLRQ RI RSHUDWLRQDO VHDUFK VXSSRUW LPSL
OHJDO IUDPHZRUN HQKDQFHPHQW RI WKH SURIHVVLRQDO TXDOL¢F
VWUHQJIJWKHQLQJ RI LQWHUDJHQF\ FRRSHUDWLRQ

.H\ZRUGYV RSHUDWLRQDO VHDUFK DFWLYLW\ RSHUDWLRQDO VHDU
FULPH LQYHVWLIJDWLRQ LQWHUDFWLRQ EHWZHHQ LQYHVWLJIJDWLYH
RSHUDWLRQDO VHDUFK DFWLYLW\ SHQLWHQWLDU\ FULPHV OHJDOL
RUGHU

&ULPLQDO OHJDO VFLHQFHYV

JRU FLWDWLRQ 3HQNRY (0 6SHFL{FV RI RSHUDWLRQDO VHDUFK V>
Rl FULPHV FRPPLWWHG LQ FRUUHFWLRQDO IDFLOLWLHV /H[ FULPLQ
QR Ss GRL

Khljm~gbdb hi_jZlb\guo kem [ \dexqgZy khljm~gbdh\ N_" jZevghc k

gby gZdZazZgbc "~Ze__ * NKBG ijbgbfZxl mqgzZklb_ \ jZkdjulbb ij_klImii
dzd bgkljmf_glu m]Jheh\gh]lh km”~hijhba\h”?klI\Z 1Zd b hkms_kl\eyy hi_]j
f _jhijbylby ~Ze _ HJF KIZIlvy N ~ jZevgh]lh azZzdhgzZ « NA hl

]hrz ©H[ hi_jzZlIb\gh jhaukdghc ~_yl_evghklb2 ~Ze__ NA h[ HJ> hij_"

hkgh\zZgby ey ijh\_~_gby hI*_evguo HJF >_yl_evghklv hi_jZlb\guo khl
dZzd b "jm]bo kbeh\uo \_~hfkl\ miheghfhg_gguo gZ hkms_kl\e _gb_ HJ
\ ijhp_kk \uy\e_gby jZkdjulby b jZkke_"h\Zgby ij_kimie_gbc gZebqgb.
ijhba\h~klI\Z ke "~kI\_gguo ~_ckl\bc Z Izd _ ijbf_g_gb_f ki_pbnbqg_kdb
f Ih~h\ jZaj r _gguo aZdhghf JZ[hlZ mdZaZgguo kljmdImj ho\Zlu\Z | dZ
ke_~h\Zgb_ m]heh\guc ijhp_kk 1Zd b ij_~r_kl\mxsbc _fm wlZi k[hjZ bg
jZIb\gh jhaukdghc ijhp_kk

HJ> bljZz_ | dexg_\mx jhev \ jZkdjulbb ij_klmie_gbc ij_"~klzZ\eyy kh[hc
gZb[he__ ijb[eb _gguc d kh[ulbx ij_klmie_gby wlZi m]Jheh\gh]h ij_ke_~*
n_dlb\ghklv gzZijyfmx aZ\bkbl hl kdhjhklb j_Z]bjh\Zgby + b”_Zevguc k
eZ]Z | jZ[hlm ©ih Jhjygbf ke _7~ZzZf2 kjZam ihke_ h[gZjm _gby ij_kimie g
gbgb\Z_I|ky ebrv \uyle_gb_f b ij_k_qg_gb_f ij_klmie_gbc hgZ gZijZ\e_
dhfie_dkghc az”~Zgb \dexqZxs_c \ k_[y mklZgh\e_gb_ \k_o ijbgzZklguo
kj_~kI\_ggh kh\_jrb\rbo ij_klmie_gb_ 1Zd b |I_o dlh mqgzZkl\h\Ze \ _]h
ieZgbjh\zZgbb ;he__ Ih]l]h \ ijhp_kk_ hkms_kl\e_gby HJ> mklZgzZ\eb\Z
kiI\Z kh\_jr_gby ij_klmie_gby kh[bjZ_Iky ih~*jh[gZy bgnhjfZpby h _]h f
[Zo b ihke_"kl\byo > Kk @

< ijhp_kk_ ijh\_~_gby HJF mklzZzgzZ\eb\Zxlky g_ lhevdh nZdlu dzZkZxs
ghlh ij_klmie_gby gh b ebpZ ijbgqzZklgu_d _]h kh\_jr_gbx J_amevlZlu F
hkgh\zZgb_f b ih\h~"hf ~ey \ha[m ~_gby m]Jheh\gh]h ~ _eZ ij_~hklZ\eyy ¥k
h[oh*bfmx bgnhjfZpbx "ey gZqZeZ hnbpbZevgh]h jZkke_"h\Zgby MdZa
jyl h Thf qglh HJ> y\ey_I|ky g_hlt_fe_fhc qZklvx ijZ\hhojZgbl_evghc kbkl

gb\Zy wnn_dlIb\gh_ ijhlb\h”_ckl\b_ ij_klmighklb > k @
Ohly hnbpbzZevgh_ hij_~_e_gb_ ©hi_jZlb\gh jhaukdgh]h h[_ki_qg_gl
ghjfzZlb\guo ZdlZo F<> KKKJ ebrv \ ]Jh m bgl_j_k d ~Zgghc ijh[e_fZIDb

gZmqguo b ijZdlbg_kdbo jZ[hlgbdh\ ijZ\hhojZgbl _evguo hjl]Zgh\ kms_klI\
jZgvr_ <aZzZbfh”_ckl\b_ f_""m hi_jzZlb\gufb b ke_"kI\_ggufb ih*jZa™_e_



yleyehkv ij_~f_Ihf bkke_"~h\Zgbc b "bkdmkkbc hkh[_ggh \ dhgl_dkl_ h[_
Ib\gh]h jZzkke_~h\Zgby Kha”zZgb_ ke_"klI\_gghlh zZiizjzlz \ kbkl_f_ hj]
N e\ ]h~ m kiZeh dexqg_\uf fhf_glhf ihkem b\rbf I[hegdhf d m]Jem[e_gc¢
\hijhkh\ dzZkzZ_fuo hi_jZlb\gh jhaukdgh]h h[_ki_gq_gby m]lheh\gh]h km~*

K l_o ihj b ih k_c ~_gv |I_hj_Ibg_kdb_ hkgh\u hi_jzZlb\gh jhaukdgh]
hklzxlky ij_~f_Ihf ihklhygguo gZmqguo baukdzZgbc b "b\uo “"bkdmkkbc
"h\ZIl_eb ij_"ezZ]zZx| k\hb bgl_jij_lZpbb b ih*oh”u d “Zgghc ijh[e_f_ ba
guo lhq_d aj_gby ZgZebabjmy \azZbfh”_ckl\b_ jZaebqguo kljmdImj b jZ
f _ Ih~bdb G_ ij_I _g”my gZ \k_h[t_fexsbc h[ahj \k_o kms_kl\mxsbo ihab
f_Iblv qlh hi_jZlb\gh jhaukdgh_ h[_ki_q_gb_ y\ey_|ky djblbg_kdbf nzd
jZkdjulbb b jZzkke_~h\Zgbb ij_klmie_gbc hkh[_ggh |I_o dhlhju_ ghkyl k
mjh\g_\uc oZjzdl_|j

Wnn_dlb\ghklv HJ> gZijyfmx \eby | gZ kdhjhklv b dZg_klI\h jZkke _"h\
ke_"h\zZl_eyf khkj_~hlhgblvky gZ ZgZeba_ kh[jZgguo *"Zgguo b ihkljh_gtl
[Zau ;eZ]lh~Zjy hi_jzZlb\ghc jZ[hl_ \hafh 'gh kha”Zgb_ mkeh\bc ~ey kdh
"Zgby ihrhaj_ \Z fuo h[_ki_gq_gby khojZgghklb “hdZazZl|l _evkl\_gghc [Z¢
ijhnbezdlbdb ij_klmie_gbc IjZ\bevgh_ ieZgbjh\Zgb_ b ijh\_~_gb_ hi_j
guo f_jhijbylbc bkihevah\Zgb_ kh\j_f gguo | _ogheh]bc b \ukhdbc ijhn_
[jm~rgbdh\ £ \k_ wlh y\ey |Iky aZeh]hf mki_rghc jZ[hlu ijZ\hhojZgbl_evgl

@ HJI> ij_~klz\ey_I| kh[hc g_ ijhklh gzZ[hj ijhp_"mj Z y\ey_Iky “b\hc
kbkl_fhc zZ~Zilbjmxs_cky d ihklhyggh f_gyxsbfky mkeh\byf b kh\_jr_gl
f Ih~u ~ey [he__ wnn _dlb\gh]h j_r_gby ihklZ\e _gguo aZ"Zq

< kbkl_f_bkiheg_gby gZdzZaZgbc hi_jzZlb\gh jhaukdgh_ h[_ki_q_gb_
ijhba\h~kI\Z klZedb\Z_Ilky k jy*hf keh g_crbo az”~Zq Ilj_[mxsbo dhfie_d
A"bgbjh\Zggh]h ih*oh”Z WIb azZz”~Zqb ZdlmZevghklv dhlhjuo g_hkihjbfZz
wlzZiu hl k[hjZ i_j\bgghc bgnhjfZpbb ~h nbgZevgh]h km”~_[gh]h j_r_gby
ih~jhlg__

<h i_j\uo j_qv b”zl h djhihleb\hf k[hj_ IsZl _evghf ZgZeba_ b kbk
nZdlbq_kdbo "Zgguo mdZaulZxsbo gZ kh\_jr_gb_ ij_klmie_gbc \gmlijl
kbkl_fu WIZ jz[hlZ Ij_[m_Il g_ lhevdh \uy\le_gby nzZdlh\ gh b bo IszZl_
gZ "hklh\_jghklv h[_ki_gq_gby khojZgghklb kh[jZgguo "hdZaZl_evkl\ b
bo ihke_"mxs_c e_]ZebaZpbb ey bkihevah\zZgby \ jZfdZo m]heh\gh]h
ljhp_kk e_]ZebaZpbb "hdZaZzZl_evkl\ ihemqg_gguo hi_jZlb\guf iml_f 1j_
[ex™ _gby \k_o ijhp_kkmZevguo ghjf qglh kzZfh ih k_[_ ij_"~klzZ\ey_ | kh[hc
\uah\ DZ"~h_ ihemq_ggh_ k\b”_1_evkl\h "he gh [ulv IsZl_evgh aZ”hdm
\_j_gh gZ khhiI\_IklI\b_ aZzdhgh”~Zl_evkl\m b ij_"~klzZ\e_gh \ gzZz”e_"Zs_f \
guf hjljzgzf GZ wlhf wlZi_ \Z gh bkdexqgblv ex[u_ gZjmr_gby kihkh[gt
dZzazZl_evgmx [Zam b ijb\_klb d hijz\"Zgbx \bgh\guo

<h \lhjuo wnn_dIlb\gh_ hi_jzZlb\gh jhaukdgh_ h[_ki_q_gb_ ij_"iheZ]
gb_ebqgghkl_c \k_o ijbgZklguo d ij_klmie_gbx \dexqgZy dZd g_ihkj_~kl
e_c 1Zzd b khmqgzklgbdh\ Z 1zd _ ihbkd b hijhk hg_\b”p_\ MdZaZgguc
g k agZgbl_evgufb Ijm~rghklyfb ihkdhevdm fgh]l]b_ hkm ~_ggu_ g_ho
kh ke ~kI\b_f ij_"\b”y hilfs _gb_ kh klhjhgu *jm]bo hkm ™~ _gguo beb hi:
gby mkeh\bc kh”_j Zgby < k\yab k wibf jZ[hlZ ih mklZgh\e_gbx ebgghklb ij_
[m_I| bkihevah\Zgby jZaebqguo bklhggbdh\ bgnhjfZpbb \dexqZy bkihe\y
ba [Za "Zgguo ihdZaZgby ih~haj _\Z _fuo b k\b”_ | e ¢ Z 1Zd _ j amevlZ
aukdguo f_jhijbylbc

< lj_lvbo hi_jzZlb\gh jhaukdgh_ h[_ki_qgq_gb_\dexqZ_ | j_ZebaZpbx j
kdbo f_h~h\ HJ> |j [mxsbo \ukhdhc d\ZebnbdZpbb hi_jZlb\guo khljm~c
kdjulgh hkms_kl\eylv k[hj bgnhjfZpbb ijb wlihf kh[ex”"Zy \k_ aZzdhgh”"ZI



wlbg_kdb_ ijbgpbiu lhemqg _ggZy bgnhjfZpby “he gZ [ulv IsZl _evgh ijh
b bkihevah\zZgzZ "ey \hkkha~Zgby iheghc dZjlbgu ij_kimie_gby

Djhf_ Ihlh hi_jzZlb\gh jhaukdgh_ h[_ki_q_gb_ ijba\Zgh \uy\eylv b 7|
\k_ ihiuldb ij_iylklI\h\Zgby jZkke_"h\Zgbx WIh fhlml [ulv dZd ijyfu_ m],
gb_ gz k\b~_I_e_c 1Zd b [he__ IThgdb_ f_Ih~u ~_abgnhjfZpbb b fZzgbime
| _evkI\Zfb <uyl\e_gb_ 1Zdbo ihiulhd Ij_[m_I hkh[hc [*bl_evghklb b ijhn_

Ke_"m_1| hilf _Iblv qglh agZgbfhc gqZklvx m]Jheh\gh]h ijhp_kkZ y\ey Iky
ki\by ke _"kl\bx \ ijh\_jd_ \u”\bgmluo \_jkbc Hi_jZlb\gh jhaukdgh_ h[_
wlihf bkihevam_| k\hc ki_pbnbg_kdbc Zjk_gZe kbe kj_"kI\ b f_Ih~h\ "e
ihegbl_evghc bgnhjfZpbb dhlhjzy fh  _| ih~I\_j~blv beb hijh\_jlgmlv k
]bihl_au > Kk @

LZzd _ \ jzfdZo hi_jzlb\gh jhaukdgh]h h[_ki_q_gby ijhbkoh”bl \uy\e _
Ibjh\Zgb _jZg_ _ g _ba\_klguo nzdlh\ b wibah”h\ ij_klmighc *_yl _evghkl
eh\gh]h ~_ezZ WIh gzklh ijb\h~bl d jZzkrbj_gbx h[t_fZ jZkke_"h\Zgby b \u
wibah”h\ ij_klmighc ~_yl _evghklb

GzZdhg_p gZ”e_"Zs__ hi_jzZlb\gh jhaukdgh_ h[_ki_qg_gb_ kihkh[kI\r
jhaukdm ebp kdjulrboky hl ke_~kl\by b km~"Z MdZazZggZy jZ[hlZ Ij_[m_
f_Ih~h\ jhaukdzZ b kihkh[ghklb wnn_dlb\gh bkihevah\Zlv bf_xsb_ky bg
j_kmijku

Ke_~m_I| hif_Iblv qglh \ jzfdZo ijh\_~_gghc gZmqgghc jZ[hlu \uy\e_gu k
[e_fu \ wnn_dlb\ghklb hi_jZlb\gh jhaukdgh]h h[_ki_qgq_gby m]lheh\gh]l
kiIV\Z hkms_kl\ey fh]lh hi_jZlb\gufb ih*jZa”~_e _gbyfb m]Jheh\gh bkiheghb
fu ~"Ze__ MBK G_h[oh”bfu dZd dZq_klI\_ggh_ h[mqg_gb_ i_jkhgzez |
| _ogbqgq_kdhc [Zau kh\_jr_gkl\h\Zgb_ aZdhgh”~Zl_evghc [Zau j_]mebjm
ih hi_jZlb\gh jhaukdghfm h[_ki_g_gbx \ MBK Lhevdh dhfie_dkguc ih”o
kblv wnn_dlIb\ghklv jZkke_"~h\Zgby ij_klmie_gbc b h[_ki_qgblv [_ahizZzkgl
Zjguo mqj_ ~_gbyo > Kk @

<f kl_k I _f fu kqgblz_f qglh \ jy® kemqZ_\ khijm~gbdzZfb g_ kh[ex"ZxllI
\Zggu_ ghjfZlb\gh beb keh b\rb_ky \ ijZzdlbd_ [Zah\u_ ghjfu iha\heyxsl
wnn_dlb\ghklv \azbfh”~_ckl\by hi_jZlb\gh]h khljm~gbdZ b ke_"~h\ZIl_ey
ij_~klz\ey Iky p_e_khh[jZagh djzZldh gZ gbo hklZgh\blvky

ljhp_kk "hdZaulZgby \bgu y\ey |ky g_ ijhklh \Z°ghc Z djZ_m]hevghc
djulbb ex[h]h ij_klmie_gby AZdhg [m”v Ih m]J]heh\gh ijhp_kkmZevguc dh
eb[h NA h[ HJ> ijyfh mdZau\Zxl gZ h[yazZl _evghklv mklZgh\e _gby \bgu d
lZzd b “ey hi_jzZlb\gh jhaukdguo hj]l]Zzgh\ H[_ kbkl_fu dzZd m]heh\gh ijhp
hi_jZlb\gh jhaukdgZy jZ[hlZx]l dZd _~bguc f_oZgbaf \azZbfh”_ckl\my ~jm] k ~jr
ebgguo nhjfZo hl Z\lhghfgh]lh ijh\_~ gby hI®* _evguo f_jhijbylbc ~h |_Kk
g_kI\Z b khanrzZgby kh\f_klguo ke_2kl\_ggh hi_jzZlb\guo ]jmii <u[hj dhg
\azZzbfh”~_ckl\by hij_"~_ey Iky ki_pbnbdhc »_eZ b ke_"kl\_gghc kbImZpb_

GZ gZqZevghf wlzZi_ jZzkke_ _~h\Zgby hkh[_ggh \ kemqgZ_ keh guo ij_

f_j 1Zdbo dzd Jjmiih\u_ ij_kIimie_gby \ f_klZo ebr_gby k\h[h”u ihegh_
"hdZaulzZgb_ nzdlZ kh\_jr_gby ij_kimie_gby mklZgh\e_gb_ khklZ\Z ij_
\ghklb dzZ ~hlh ih~*haj_\Z_fhlh ijbh[j_IZ_1 i_j\hkl_i_ggh_ agZqg_gb_ D
gZ wlhf wlzi_ \h fghlhf ij_~hij_~_ey_| mki_rghklv \k_]h ~Zevg_cr_]h jZz
;_a bkg_jiulZxs_]h "hdZaZzZl_evklI\Z \bgu gZ gZgZevghf wlZi_ ijbgylb_ it
p_kkmZevguo j r_gbc 1Zdbo dzZd ba[jZgb_ f ju ij_k_q_gby ij_~"ty\e_
| ~ klzgh\blky ijh[e_fzZlbqguf Z kzZfh jZkke_"~h\Zgb_ jbkdm_I azZclb \ |
beb ijhlb\hj_gb\h_ ~hdzazl_evkl\h fh _1 ijb\_klb d hk\h[h *_gbx \bgh\

\Zl _evgh d kju\m jZkke_ _~h\Zgby qlh ihle_qzl aZ kh[hc k_jvzagu_ ihke
his_kI\Z 1zZd b ey " _jI\ ij_klmie_gby > k @



Bkoh”y ba keh 'ghklb jZzkke_ "~h\Zgby i_gbl _gpbZjguo ij_klimie _gbc
\gmljb I1Zdbo mqj_""_gbc bf__Ilky ki_pbnbqg_kdZy khpbZevgZy kljmdImjZz
hlighr_gby f_""m hkm ~_ggufb g_h[oh”bfh IsZl_evgh_ iezZgbjh\Zgb_ jZ][lI
Ib\guo ih*jza” e _gbc 1Zd b ke _"kI\_gguo hjl]Zgh\ WIlh ieZgbjh\Zgb_~|
\k_ hkh[_gghklb kj_~u \ dhlhjhc kh\_jr_gh ij_klmie_gb_ b ebqghklb i
\dexqZy bo \hafh 'gu_ k\yab \gmljb dhehgbb beb k \g_rgbf fbjhf < 1zZdb
[ _ggh \Z gh ]jzZfhlgh_\azbfh” _ckl\b_ ke_"~h\Zl _ey b hi_jZlb\guo khljm~c

<ul[hj hilbfZevghc hjl]zgbazZpbhgghc nhjfu lazbfh”?_ckl\by aZdexqZ _Ik
dhgdj_lghc ke_"kI\_gghc kbimzZpbb b ih*jZzamf_\Z | hp_gdm \k_o ~“hklm
b ihl _gpbZevguo bklhggbdh\ bgnhjfZpbb WIh fh™ | [ulv kha”Zgb _ ki_r
ke_~klI\_ggh hi_jZlb\ghc ]jmiiu \dexqgZxs_c ke_"h\Zl_e_c hi_jZlb\gu
wdki_jlh\ jZaebqguo ijhnbe_c gZijbf_j djbfbgZebklh\ ikboheh]h\ ki
bkke ~h\Zgbx “hdmf_glh\ qglh ihalhey | h[t_“bgblv mkbeby b j_kmjku
wnn_dlb\gh]h jZkke_"h\Zgby :evl_jgZlb\guf \ZjbZglhf y\ey_ Iky kh]eZkl
g_aZ\bkbfuo ih*jZza™_e_gbc iml_f h[f_gZ bgnhjfZpb_c b dhhj*bgZpbb ~_
kemqgzZ_ dexqg_\uf yley Iky hilbfZevgh_khq_IZgb_ hi_jZlb\gh jhaukdgtl
ke_~klI\_gguo ~_ckl\bc qlh ihalhebl kbkl_fzZlbabjh\ZIlv ihemq_ggu_ ~Z¢
p_evgmx eh]lbggmx dZjlbgm kh[ulby <Z gh 1Zd"_ h[_ki_qgblv aZdhgghkl
\k_o ij_"ijbgbfz_fuo f_j G _evay aZ[u\Zlv h ijbgpbiZo aZzdhgghklb b ki
g_eh\_dzZ gz \k_o wlzizZzo jZzkke_"h\Zgby Ex[h_ hi_jzZlb\gh jhaukdgh_
ke_~kI\_ggh_ ~_ckl\b_ ~“he " gh ijh\h”~blvky \ kljh]hf khhI\_Ikl\bb k ~_ck
gh”zZl_evklI\hf Z kh[jZggu_ ~hdZaZl_evkI\Z “he gu [ulv *hklh\_jgufb G_"himk
Ilh~u gZjmrzZxsb_ ijZz\Z q_eh\_dZ b ]jz"~ZgbgZ Lhevdh \ wihf kemqZ_ j_c
Ah\Zgby [mAml bf_Iv xjb"bg_kdmx kbem b kihkh[kI\h\ZIv \hkklZgh\e_gbx

<aZbfh”_ckl\b_ f_ "*m ke "klI\_ggufb ih*"jZza”_ e gbyfb jZaebgguo \_
jZlb\gufb ih*jza~_e_gbyfb MBK \ ijhp_kk_ jZkke_"h\Zgby ij_klmie_gbc
kh[hc keh"gmx b fghlh]jZggmx kbkl_fm j_]Jmebjm_fmx ghjfZlb\gufb zZdlzZ
gZ ijbgpbiZzo \azZbfgh]h khljm~gbqgq_kI\Z b hi_jZlb\ghc dhhj*bgZpbb "~ <

nhjfhc wlih]h \azbfh~_ckl\by y\eyxlky ij_"~_\k_]h ij_"~hklzZz\e_gb_ j_am
Wlh fh™ I Julv i_j_~ZqZ bgnhjfZpbb ~“hagzZ\Zl_ex hj]J]Zgm ~hagZgby ke
NZ g_ihkj_~kI\_ggh \ km”~ gh Ilhevdh \ Ihf kemqgZ_ _keb kh[jZggu_

"hklZlhgqgu_ b m[_"bl_evgu_ ~hdZaZl_evklI\Z mdZaulZxsb_ gZ gZebql
ij_klmie_gby < IZdbo "Zgguo “he gu q_Ildh ijhke_"b\ZIvky \k_ g_h[oh”"
ij_~f_ 1 ij_klmie_gby km[t_dl h[t_dIb\gZy klhjhgZ b km[t_dIb\gZy klh
lzd"_ h[klhyl_evklI\Z mdZaulZxsb_ gZ ijbgqzZklghklv dhgdj_Ilguo ebp d kh
ie_gby G_ihegZy bgnhjfZzpby g_ kihkh[gZy ih~I\_j~blv gZebgb_ khklZ

g_fh™ I [ulvi_j ~ZgZ [_a “hihegbl_evghc ijh\_jdb b mlhgg_gby
lj_~hklzZ\e_gb_ j_amevlZlh\ HJ> \ hj]lZg ij_"\Zjbl_evgh]lh jZkke_"h\Z
ih~“jh[gh j_Jezf_glbjh\Zzgh f_"\_~hfkl\_gghc Bgkljmdpb_c h ihjy~rd_ ij_"I

amevlZlh\ hi_jzZlb\gh jhaukdghc ~_yl _evghklb mlI\_j°~ gghc kh\f_klguf
Jhkkbb Fbgbkl_jkI\Z h[hjhgu JN NK; Jhkkbb N_”_jZevghc kem ' [u hojZgu JN N_"_jZev
ghc IZfh" ' _gghc kem [u Kem [u \g_rg_c jZa\_~db JN N_~"_jZevghc kem"
gZdZazZgbc N_”~ jZevghc kem [u JN ih dhgljhex aZ h[hjhlhf gZjdhlbdh\
dhfbl_I1Z JN hl k_glyljy ] <« ©OH[ mI\_j ~_
Bgkljmdpbb h ihjyrd_ ij_~klZ\e_gby j_amevlZIh\ hi_jZlb\gh jhaukdghc
]Zgm "hagZgby ke "h\Zl _ex beb \ km”~2 MdZaZggZy Bgkljmdpby ~ |Ze
Ahd i_j_~Zqgb bgnhjfZpbb b Ij_[h\Zgby d __ hnhjfe_gbx A~_kv \Z gh ih
g_ldzy j_lezf_glzZpby \azbfh”_ckl\by kihkh[kI\m_I ij_"~hI\jZs_gbx aehn
h[ _ki_q _gbx aZdhgghklb \ ijZ\hhojzZgbl _evghc ~_yl _evghklb

Hkgh\ghc nhjfhc mqzZklby hi_jzZlb\guo jZ[hlgbdh\ MBK \ jZkke_"~h\Zg



gbc kh\_jrz fuo \ f_klZo ebr_gby k\h[h”u y\ey Iky ijh\_~ gb_HJF ijh
ih ihjmq_gbx ke_~h\Zl_ey 1Zd b ih bghfm hkgh\Zgbx £+ gZebgb_ \ha[m ~_
N eZ WIlh h[mkeh\e_gh ki_pbnbdhc iheghfhgbc b f_Ih*h\ jZ[hlu ke_"kl'
guo kem'[ Ke_"h\Zl _eb b hi_jzZlb\gu_ ih*jZza~_e _gby g_kfhljy gZ h[sn
[hjv[u k ij_kImighklvx h[ez”Zx| jZzaebqgufb bgkljmf_glZfb b g_ gZoh”ylky \
yo ijyfh]h ih*gqbg_gby *jm] *jm]m

Kms_ kl\h\Zgb_\ m]heh\gh ijhp_kkmZevghf aZdhgh”Zl _evklI\_f oZ
ke_"h\zZl_ey hi_jzZlb\guf ih*jZza~_e_gbyf g_kemqgZcgh WIh h[tykgy_ Iky I
Ib\gh_ jZkke_~h\zZgb_ ij_kImie_gbc \ mkeh\byo i_gbl_gpbZjghc kbkl_fu
pbb ke ~klI\_gguo ~ _ckl\bc b hi_jZlb\gh jhaukdguo f_jhijbylbc Ke_ "h\z
iheghfhgbyfb k\yazZggufb k kh[bjZzgb_f "hdzZazl_evklI\ \ jZfdZo m]heh\g
hi_jzlb\gu_ ih~jZza”_e_gby MBK ki_pbZevgufb kj_~kI\Zfb b f_Ih"Zfb i
nhjfzpbb dhlhju_ g_ \k_]*Z “hklmigu ke_"kl\bx GZijbf_j hi_jZlb\ghbd
gZ ijh\_~_gb_ kdjulh]l]h gZ[ex”_gby ijh\_jdm ~hdmf_glh\ hijhk hk\_"h
lZzd _ ~“hkImi d ki_pbnbqg_kdhc bgnhjfZpbb bf_xs_cky \ jZkihjy _gbb M
kimighc ke _"kl\bx > Kk @

HrgZdh g_h[oh”~bfh ih*g_jdgmlv \Z gh_ jZaebqgb_ f_""m dhfi_Il_gpb_c
gby b hi_jZlb\guo ih*jza”_e_gbc Ghjfu j_]Imebjmxsb_ hi_jZlb\gh jhau
ghklv hij_~ eyxl iheghfhqgby bf _ggh hi_jZlb\guo ih*jZa”~_e _gbc Z g_ h
\ p_ehf WIh hagzZzqzZz_|I| qlh Ihevdh hi_jzlb\gu_ kem [u bf_xI ijZ\h ijh\h~

A"h\Zl_eb "_ g_ h[ez”Zy IZdbfb iheghfhgbyfb fh]lml ebrv bgbpbbjh\Zlv ij
ihkj ~kI\hf \u~rZgb khhlI\_Ikl\mxsbo ibkvf _gguo ihjmqg_gbc
LZdbf h[jZzahf wnn_dlb\gh_ jZkke_"~h\Zgb_ i_gbl_gpbZjguo ij_kImi

| _kgh]h b kdhhj*bgbjh\Zggh]lh \azbfh”_ckl\by ke_~kl\by b hi_jZlb\guo
wlhf ijZ\h\u_ jZzfdb mdZazZggh]h \azZbfh”_ckl\by gzldh hij_~ e _gu ke _“
jm_1 Z hi_jzZlb\gu_ ih*jZza~_e_gby bkihegyxl ijb wlhf kh[ex”Zy kljh]bc
dhgghklv \k_o ~_ckl\bc ih?I\_j~Z fuo gZ”e_"Zs_ hnhjfe_ggufb ibkvf_
g_gbyfb WIh h[_ki_qb\Z_I| dZzd wnn_dlb\ghklv jZkke_"~h\Zgby 1Zd b kF
k\h[h™ ]1jz""2Zg gZoh”~ysboky \ f_klZo ebr_gby k\h[h*u G_kh[ex"_gb_
fh™ | ijb\_klIb d kms_klI\_gguf gZjmr_gbyf ih\e_qv aZ kh[hc g_"_ckl\t
[[Zgguo “hdzazl_evkl\ b \ dhg_qghf kqgzl_ kju\ \k_]h ijhp_kkZ jZkke_*
ibkvf_ggu_ ihjmqg_gby ke_"~h\Zl_e_c y\eyxlky g_ ijhklh nhjfZevghklvx
fuf we_f_glhf h[_ki_gq_gby aZdhgghklb b wnn_dlIb\ghklb [hjv[u k ij_kIm
klZo ebr_gby k\h[h”u

Hij_~_e_gb_ Dhgklblmpbhggh]h Km~Z JN hl < H ©OH[ hldZa_
jZkkfhlj_gbx “Zeh[u ]jZ ' "ZgbgZ ;Zjdh\kdh]h DhgklZglbgZ He_]h\bqgZ g-:
dhgklblmpbhgguo ijZ\ gzZklvx q_I\_jlhc klZlvb MID JKNKJ imgdlhf

kizlvb b imgdlhf qgzZklb i_j\hc klZIvb N_7~ _jZevgh]l]h aZzdhgzZ ©H[ hi_jZz
AN yl_evghklb? gzldh mklzZzgzZ\eb\Z_| JjZgbpm f_""m HJ> b ijhp_kkmZevcg
ij_"mkfhlj_ggufb MID Km” h”"ghagZqgh azZy\ley | qglh HJ> khijh\h "Z;
| _evgh_ jzZkke_"h\Zgb_ g_ fh _| azf_gylv kh[hc ke_"kI\_ggu_ ~_cklI\l
MID WIlh ijbgpbibZevgh_iheh  _gb_ bf_ I djblbg_kdh_ agZqg_gb_ ~ey \k_
\ Ilhf gbke_b "ey jZkke_ _"h\Zgby ij_klmie_gbc kh\_jr _gguo \ f _klZo ebr
JZkkfhljbf ih~jh[g__ qglh hagzZqzZ_I| wlh hij_~_e_gb_ gZ ijzZdlbd_ <t
Ah\Zl_ev ijbgbfzy j_ r_gb_ h ijb\e_qgq_gbb hi_jZlb\guo ih*"jZza”_e _gbc
Ib\gh hp_gblv kbimZpbx bkihevah\Zgb_HJ> “he gh [ulv h[hkgh\Zgguf
Ke_"h\zZl_ev h[iyaZg m[_"~blvky qglh [_a ijb\e_qgq_gby hi_jZlb\guo kbe b
ij_klmie_gb_ g _\hafh gh qglh kms_kl\mxsb_ ke_ 7~klI\_ggu_ ~ _ckl\by g_
"hklb™ _gby j _amevliZlh\ J r _gb_h ijb\e_q_gbb HJ> g_~he " gh [ulv nhjf
Ibgguf Z “he gh hkgh\u\Zlvky gZ dhgdj_lghf ZgZeba_ kbimZpbb b hlkm



guo iml_c jZzkke_"h\Zgby G _h[oh”~bfh ihArgq_jdgmlv glh ke _"~h\Zl _ev g_|
kiI\_gghklv aZ aZzdhgghklv b h[hkgh\Zgghklv bkihevah\Zgby HJ> \ jZfdZo
jZkke_"~h\Zgby Hg "he _g kljh]lh kh[ex”*ZIv [ZeZgk f_""m g_h[oh”~bfhklvx
jZkke_"~h\Zgby b kh[ex~_gb_f ijZz\ b k\h[h" ]jZz " "Zg

<h \lhjuo hi_jzZlb\gu_ jZ[hlgbdb ij_"eZzZ]Zy k\hx ihfhsv \ jZkke_"~h\Zgl
ijZ\Z bkihevah\Zlv ex[u_ f_Ih”u ~ey “hklb _gby j_amevlZIZ Bo ~_ckl\by
kKhhi\_IklI\h\Zlv aZzdhgm WIlh hkh[_ggh \Z'gh \ dhgl_dkl_ g_hqg_\b”~guo
kh[eZag bkihevah\zlv g_azZzdhggu_ f_Ih~u fh _| [ulv hkh[_ggh kbevguf
[ukljhfm jZkdjulbx ~_eZ g_ fh _I hijz\~u\Zlv gZjmr_gby aZzdhgZ <Z gh
ihemq_gb_ ~hdzazl _evkl\ k gZjmr_gb_f aZdhgzZ ~_eZ | wlb "hdZazZl _evl
\' km~_ qglh fh _I ijb\_klb d kju\m \k_]h jZkke_"~h\Zgby Ex[h_ ~Z\e_gb_
fhlh \dexqZy ikboheh]bg_kdh_ g_"himklbfh

LZdbf h[jZzahf wnn_dlb\gh_ jZkke_"h\Zgb_ ij_kImie_gbc \ Ihf gbke_ b i_
guo mqgj_ ~_gbyo Ij_[m_I I_kgh]h \azbfh”_ckl\by f_"~m ke_"h\ZIl_eyfb I
jZ[hlgbdzfb gh wlh \azbfh”~_ckl\b_ “he“gh kljhblvky gZ kljh]hf kh[ex?
m\Z" _gbb ijz\ q_eh\ _dZ Lhevdh \ wihf kemqgqzZ_fh gh ]Jh\hjblv h aZdhgg
kilb ijzZ\hkm~"by GZjmr_gb_ [ZeZgkZ f_""m HJ> b ke_"klI\_ggufb ~_ckl\b
ijb\h~bl d gZjmr_gbx ijz\ ]1jz"~Zg b ih”~ju\Z_| "h\_jb_ d ijZ\hhojZgbl_evg

< aZdexq_gb_fh gh kdzZazZlv qglh fu Zdp_glbjh\Zeb \gbfZgb_ebrv gZ
\k_o Zki_dlZo hi_jzlb\gh jhaukdgh]h h[_ki_q_gby jZkke_~h\Zgby ij_kl
AN _gbyo MBK Mgblu\Zy jZklmsmx hjl]Zgbah\Zgghklv ij_klmighc ~_yl_ev
N gguo bo k\yab k \g_rgbf ij _kimiguf fbjhf b bkihevah\Zgb_kh\j_f ggt
"ey kh\_jr_gby ij_klmie_gbc kh\_jr_gkl\h\Zgb_ hi_jZlb\gh jhaukdgh]t
jZkke_"h\Zgby ij_klmie_gbc \ MBK |j_[m_I kZfh]h ijbklZevgh]h \gbfZgb)
jZajzZ[hldb [he__ wnn_dlb\guo f_j Iljh[e_fZ Ij_ [m_| ~ |Zevgh]h bamqg_gl
ghlh ihfoh”~Z ihkdhevdm kms_klI\mxsb_ f_Ih*u hdZau\lZxlky g_"hklZlhqg
k \kz [he__ bahsjzggufb ij_klmigufb ko _fzZfb \ kj_~ aZdexq_gguo G _h
[ZIluNZIv gh\u_ kljZl _]Jbb b IZdlbdb mgblul\Zxsb_ mkeh g _gb_ij_klImighc
bkihevah\zZgb_ kh\j_f_gguo |I_ogbqg_kdbo kj_~klI\

KIBKHD BKLHQGBDHCc<

Ydh\_p ? G H g_dhlhjuo ZdImZevguo ijh[e_fZo hi_jZlb\gh jhaukdghc *.

? G Ydh\_p K : Imrdbg Rmfbeh\kdb_ gl _gby K[hjgbd fZl_jbZeh\ F_""mg(
gh ijzdlbg_kdhc dhgn_j _gpbb ghyl[jy ] JhkkbckdZy IZfh™ _ggZy ZdzZ"_ft
]lh~rZ + Fhkd\Z JhkkbckdZy I1Zfh  _ggZy ZdzZ”™_ fby + K

Ydh\_p ? G :dkbheh]Jbg_kdb_ b hi_jZlb\gh jhaukdgu_ Zki_dlu ijhlb\h”~_c
pbb \ 1Zfh® _gguo hj]ZgZo ? G Ydh\_p GZmggu_ Ijm~u Jhkkbckdhc 1Zfh™ _

<ui HI\' aZ \ui G = Ebizlh\Z JhkkbckdZy IZfh ' _ggZy ZdzZz"~_fby + Fhkd\z
kdhc IZfh"_gghc Zzdz~_fbb + K

DZgdmeh\ : O Hkh[_gghklb ijh\_~_gby HJF \ k_Ib Bgl_jg_lI : O DZgdr
mijZ\e_gb_ = + < + K

Qmibedbg X ; =ZjZglbb ijb\be_]Jbb ijhlb\ kZfhh[\bg_gby ijb ijh\_~_gbb h
jZaukdguo f_jhijbylbc X ; Qmibedbg Jhkkbckdbc km~rvy + + < + |

K\bklbevgbdh\ : ; lhemqg_gb_ “~hdZaZl_evkl\_gghc bgnhjfZpbb ba fh[be\
klyab : ; K\bklbevgbdh\ G : Fhbk__\ G = Gh\hk_eh\ GZmdz =
+ K

J r_lgbdh\ < Y Jhev kh\j_ f gguo gZmqggh | _ogbqg_kdbo kj_~kI\ \ aZsbl_
gZ ij_™\Zjbl_evghf ke_"kl\bb < Y J_r_lgbdh\ Dhgklblmpbhggu_ ijh[e_fu

klby \ kh\j_f_gghf fbj_ FZl_jbZeu 9, F_""mgZjh~rgh]lh dhgklblmpbhggh]lh nhj
s_ggh]lh e_Ibx KZjzlh\kdh]lh JThkm~ZjkI\_ggh]lh mgb\_jkbl_1Z bf_gb G = Q_
KZjzZlh\ N dZljy lh~zZ Lhf <uimkd QZklv *+ KZjzlh\ Ba”~Zl_evklI\h k

bklhqggbd + K



K\bklbevgbdh\ : ; G_dhlhju_ \hijhku |I_jfbgheh]bb b hij_~_e_gbc bkihev
jZkdjulbb ij _klmie_gbc kh\_jrzZ fuo k ihfhsvx | _e _dhffmgbdZpbhgguo k_| ¢

klbevgbdh\ GZmdz = * < + K

L j_ obg < < 1jzZ\h\Zy ijbjh”~Z klZgh\e _gby azij_|IZ hij_~_e_gguo " _ckl\bc
ijhp_kk_ ~hdljbgZevgu_ ihabpbb b hkh[_gghklb _]h f_klzZ \ kbkl_f_ f_j ijhp
ijbgm™~ _gby < < L_j_obg < : LbfhrdbgZz ljh[e_fu I_hj_Ibg_kdhc jZajz[h

qg_kdhc j_ZebaZpbb ijbgpbih\ m]Jheh\gh]lh km~hijhba\h*kI\Z Klhjgbd klZI_c i
\k_jhkkbckdhc gZmqggh ijZzdlbg_kdhc dhgn_j gpbb Gb™ _Jhjh*kdhc gZmqgghc rc
ebklh\ :EVF:G:OT « Gb gbc Gh\]hjh~ ghyljy ]lh~rz + Gb gbc Gh\lhjh
+ K

5()(5(1&(6

<DNRYHWV (1 3XVKNLQ 6 $ 2Q VRPH FXUUHQW SUREOHPYV
>2 QHNRWRU\NK DNWXDO Q\NK SUREOHPDNK RSHUDWLYQR URJ\WNQRL
&ROOHFWLRQ RI PDWHULDOV Rl WKH ,QWHUQDWLRQDO VFLHQWLILF ¢
5XVVLDQ &XVWRPV $FDGHP\ SS ORVFRZ 5XVVLDQ &XVWRPV $FD

<DNRYHWV (1 $[LRORJLFDO DQG RSHUDWLRQDO VHDUFK DVS
FXVWRPV DXWKRULWLHV >$NVLRORJLFKHVNLH L RSHUDWLYQR URJ\VNC
WDPR]JKHQQ\NK RUJDQDNK@ ,Q 1 * /LSDWRYD (G 6FLHQWLILF :RUNV
,VVXH SS ORVFRZ 5,2 RI WKH 5XVVLDQ &XVWRPV $FDGHP\ S

.DQNXORY $ .K JHDWXUHV Rl FRQGXFWLQJ RSHUDWLRQDO VFh
>2VREHQQRVWL SURYHGHQL\D 250 Y VHWL ,QWHUQHW@ /DZ DQG 0DQD.

S

&KXSLONLQ <X % *XDUDQWHHV RI WKH SULYLOHJH DJDLQVW \
VHDUFK PHDVXUHV >*DUDQWLL SULYLOHJLL SURWLY VDPRREYLQHOQL\I
PHURSUL\DWLL@ 5XVVLDQ -XGJH >5RVVLLVNLL VXG \D@ S

6YLVWLOQLNRY $ % ORLVHHY 1 $ 1RYRVHORY 1 * 2EWDI
IURP PRELOH FRPPXQLFDWLRQ GHYLFHV >3ROXFKHQLH GRND]JDWHO VW
VY\D]L@ 1DXND >6FLHQFH®@ S

5HVKHWQLNRY 9 <D 7KH UROH RI PRGHUQ VFLHQWLILF DQG
LQGLYLGXDO ULJKWV GXULQJ SUHOLPLQDU\ LQYHVWLJDWLRQ >5R0O VR
Y ]IDVKFKLWH SUDY OLFKQRVWL QD SUHGYDULWHO QRP VOHGVWYLL@
WKH ORGHUQ :RUOG 3URFHHGLQJV RI WKH 9, ,QWHUQDWLRQDO &RQVW
DQQLYHUVDU\ Rl 6DUDWRY 6WDWH 8QLYHUVLW\ QDPHG DIWHU 1 * &KF

9RO 3DUW  SS 6DUDWRY ,]JGDWHO VWYR 6DUDWRYVNLL

6YLVWLOQLNRY $ % 6RPH LVVXHV RI WHUPLQRORJ\ DQG GHI
FRPPLWWHG ZLWK WKH KHOS Rl WHOHFRPPXQLFDWLRQ QHWZRUNV >1HN
LVSRO ]XHP\NK SUL UDVNU\WLL SUHVWXSOHQLL VRYHUVKDHP\NK V S
VHWHL@ 1DXND >6FLHQFH@ S

7JHUHNKLQ 9 9 7LPRVKNLQD 9 $ 7KH OHJDO QDWXUH RI WKH
RI FHUWDLQ DFWLRQV LQ FULPLQDO SURFHHGLQJV GRFWULQDO SRVLYV
RI SURFHGXUDO FRHUFLRQ PHDVXUHV >3UDYRYD\D SULURGD VWDQRYC
XJRORYQRP SURWVHVVH GRNWULQDO Q\H SRJLWVLL L RVREHQQRVWL F
SULQX]KGHQL\D@ ,Q 3UREOHPV RI 7KHRUHWLFDO 'HYHORSPHQW DQ
3ULQFLSOHV RI &ULPLQDO 3URFHGXUH &ROOHFWLRQ RI DUWLFOHV E
VFLHQWLILF SUDFWLFDO FRQIHUHQFH RI WKH 1L]KQ\ 1RYJRURG VFLHQ\
1R 1L]KQ\ 1RYJRURG 1RYHPEHU SS 1L]KQ\ 1RYJRURG

K<?>?GBY H,; :<LHJ?

?<=?GBC FBO:CEH<BQ I?6&¥IZHbc ij_ih*Z\Zl_ev dZn_"ju m]lheh\gh ijhp_k
kmzZevghlh ijZz\Z b djbfbgheh]bb N_~ _jZevgh]h dZazggh]h h[jZah\Zl_evgh]h n
r_]h h[jZah\Zgby ©<eZ”bfbjkdbc xjb”"bqg_kdbc bgklblml N_”~_jZevghc kem [u
gZdZazZgbc? <ezZ”bfbj Jhkkby khbkdzZl_ev N_”_jZevghlh dZazggh]lh mqj_"
bkke_ "h\Zl_evkdbc bgklblml N_"_jZevghc kem [u bkiheg_gby gZdZazZgbc? |
HYJHQLSHQNR#\DQGH[ UX
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(9*(1, 0 3(1.296HQLRU /HFWXUHU 'HSDUWPHQW RI &ULPLQDO 3URFHG X
6WDWH (GXFDWLRQDO ,QVWLWXWLRQ RI +LJKHU (GXFDWLRQ 90ODGLPLI
6HUYLFH 90DGLPLU 5XVVLD 3K'FDQGLGDWH )HGHUDO 6WDWH ,QVWL
SBHQLWHQWLDU\ 6HUYLFH ORVFRZ 5XVVLD HYJHQLSHQNR#\DQGH[ UX

KlZlvy ihklmibeZz
ljbgylzZz d i_qZlb



GZmqgZy klZlvy

M>D
GRL

Hi_jZlb\gZy ZgZeblbdZ dzZd kbkl_fhh[jZamxsb
we f gl bgnhjfZpbhggh]h h[_ki_g_gby
hi_jZlb\gh jhaukdghc ~_yl_evghklb

F:JBG: :G:LHEV?<G: D:EM@BG:

FBIJW: + Jhkkbckdbc |_ogheh]l]bg_kdbc mgb\_jkbl_lI JhkkEk
Fhkd\Zz Jhkkbckdbc mgb\_jkbl_I ljzZgkihjlz Fhkd\z Jhkkb
NDOX]KLQD PDULVKND#\DQGH[ UX KWWSV RUFLG RUJ

KL?1:G :JLMJH<BQ DJB<H<YA

Dm[Zgkdbc ]hkm~ZjkI\_gguc mgb\_jkbl_| DjZkgh~Zj Jhkk
VWHSDQ#PDLO UX

:gghlZzZpkl¥lvy ihklys_gZ bkke_"h\Zgbx hi_jZlb\ghc ZgZeblbdb dZd kZ
fhklhyl _evgh]lh gzZijz\e_gby bgnhjfZpbhggh]lh h[_ki_q_gby hi_jzZlb\gh j
aukdghc ~"_yl_evghklb GZ hkgh\_ kbkl_fgh]h ih*oh”Z \u”_eyxlky b o0zZjzdl
amxlky hkgh\gu_ \b”u hi_jZlb\gh ZgZeblbg_kdhc ~_yl_evghklb bgbpbzll
wdkij_kk j_ljhki_dlb\gZy ij_"~bdlb\gZy b ZdimZevgZy ZgZeblbdZ H[hk
\Z_Iky qlh bgl_]jZpby ZgZeblbg_kdbo f_Ih~h\ \ _~bgmx hi_jZpbhggmx
h[jZzam_Il dZg_klI\_ggh gh\mx izZzjz~b]fm HJ> hjb_glbjh\Zggmx gZ bgnhjf
hgguc ijbhjbl_I 1j_"eZzZ]zZ_Iky deZkkbnbdZpby \b~h\ hi_jZlb\ghc ZgZebll
k mqgzlhf bo nmgdpbhgZevguo hkh[_gghkl_c b f_klZ \ b_jZjobb hi_jZlb\gh
aukdguo azZ”Zq

Dexq_\u_ khrihjeZb\gh jhaukdgzZy ~_yl_evghklv hi_jzZlb\gZy ZgZeb
IbdZ bgnhjfZpbhggh_ h[_ki_q_gb_ ij_"~bdlb\gZy ZgZeblbdZ kbkl_fguc
oh” hi_jzlb\gh jhaukdgzZy bgnhjfZzpby bgbpbzZlb\gZy ZgZeblbdzZ [he\
"Zggu_

Mlheh\gh ijZ\h\u_ gzZmdb

>ey pblbjh\Zgby DZem'bgZ F Djb\h\ya K : Hi_jZlb\gZy ZgZebl
dzZd kbkl_fhh[jZamxsbc we_f_gl bgnhjfZpbhgghlh h[_ki_q_gby hi_jZlb\
jhaukdghc ~_yl_evghklb /H[ FULPLQDOLY VFLHQWLDUXP Lhf <
GRL

2ULJLQDO DUWLFOH

2SHUDWLRQDO DQDO\WLFV
LR

VXSSRUW IRU RSHUD

0$5,1%$ $ .$/8=+,1%
0,5($ £+ 5XVVLDQ 7HFKQRORJLFDO 8QLYHUVLW\ ORVFRZ &5

« DZem'bgZ F : Djb\h\ya K



8QLYHUVLW\ RI 7UDQVSRUW ORVFRZ 5XVVLD NDOX]KLQD
KWWSV RUFLG RUJ

67(3%$1 $ .5,929<$=
. XEDQ 6WDWH 8QLYHUVLW\ .UDVQRGDU 5XVVLD VWHSDQ:

$EVWUDFW 7KLV DUWLFOH H[DPLQHV RSHUDWLRQDO DQDO\WLFYV
LQIRUPDWLRQ VXSSRUW RI RSHUDWLRQDO DQG LQYHVWLJDWLYH D
DSSURDFK LW LGHQWL¢HY DQG GHVFULEHV WKH PDLQ W\SHV RI RS
SURDFWLYH UDSLG UHWURVSHFWLYH SUHGLFWLYH DQG UHDO WL
WKH LQWHJUDWLRQ RI DQDO\WLFDO PHWKRGV LQWR D VLQJOH RSH
TXDOLWDWLYHO\ QHZ SDUDGLJP RI RSHUDWLRQDO LQYHVWLJDWLYH I
SULRULW\ $ FODVVL¢{(FDWLRQ RI W\SHV RI RSHUDWLRQDO DQDO\WLFV
WKHLU IXQFWLRQDO FKDUDFWHULVWLFY DQG SODFH LQ WKH KLHUD
WDVNV

.H\ZRUGV RSHUDWLRQDO DQG LQYHVWLIJDWLYH DFWLYLWLHV RSH
VXSSRUW SUHGLFWLYH DQDO\WLFV D VV\VWHPDWLF DSSURDFK RS
LQWHOOLJHQFH SURDFWLYH DQDO\WLFV ELJ GDWD

&ULPLQDO OHJDO VFLHQFHYV

JRU FLWDWLRQ .DOX]KLQD O $ .ULYRY\D]6 $ 2SHUDWLRQDO DQDO
RI LQIRUPDWLRQ VXSSRUW IRU RSHUDWLRQDO DQG LQYHVWLJDWL
VFLHQWLDUXP YRO QR SS GRL

Kh\j f ggu_ j _Zebb ijzZ\hijbf_gbl_evghc ~_yl evghklb o0Zjzdl_jbam
ibzevguf baf_g_gb_f kj_~u \ dhlhjhc hkms_kl\ey_Iky hi_jZIb\gh jhaul
ghklv HJ> Pbnjh\Zy ljZgknhjfZpby khpbZevguo ijhp_kkh\ klj_fbl_e\
gb_bgnhjfZpbhggh]h ijhkljZgkI\Z b dhgp_gljZpby djbfbgZevgh agZgbfu
ij_~ty\leyxl dZq_kI\_ggh bgu_ Ij_[h\Zgby hlebqgu_ hl IjZ*bpbhgguo

< wlbo mkeh\byo hi_jzZlb\gZy ZgZeblbdzZ ijbh[j_IZ_1 klZImk g_ \kihfh]
kl _fhh[jZzamxs_]h we f _glZ bgnhjfZpbhggh]h h[_ki_g_gby HJ> J qv b"z
njz]f_glzZjgh]lh k[hjZ b h[jZ[hldb k\_~_gbc d p_e_gZijZ\e_gghc b_jZjob
ghc ZgZeblbg_kdhc *_yl_evghklb h[_ki_gb\Zxs_c ijbgylb_ hi_jZlb\guo
mjh\gyo mijZ\e_gby 2 hl hi_jZlb\gh IZdlbg_kdh]lh ~h kljzZI_]bg_kdh]h > @

F_"m I_f \ hl_q_kI\_gghc ~hdljbg_ ihgylb_ ©hi_jzZlb\gZy ZgZeblbd
"hklzlhqgghlh I _hj_Ibg_kdh]h hkfuke_gby AZ~"Zgb _z deZkkbnbdZpbb h
kbkl _f_ bgnhjfZpbhggh]h h[_ki_qg_gby jZaljZgbg_gby \b”h\ b nhjf hkl:
hggufb GZzZklhysZy klZlvy gZijZ\e_gZ gZ \hkiheg_gb_ wlh]h ijh[_eZ ih}
g_gby kbkl_fghlh ih*oh”~Z d bkke_~h\Zgbx kljmdImju b nmgdpbc hi_jZlIb
Nyl evghklb

ljh[e_fZ bgnhjfZpbhggh]h h[_ki_gq_gby HJ> ljZ*bpbhggh jZkkfZljb\Ze
kl_ h[_ki_gb\Zxs_c nmgdpbb 2 dZd kh\hdmighklv kj_~kI\ iha\heyxsbo |
1Z2gzZf ihemqgZlv b bkihevah\zZlv k\_~ gby hij_klmie _gbyo b ebpZo bo k
dh \ kh\j_f_gguo mkeh\byo [Zdhc ih*oh” ij_~klZ\ey_Ilky g_"hklZlhqguf I
agzZq_gb_ bf__I I_abk h Ihf qlh hi_jzZlb\gh jhaukdgZy bgnhjfZpby HJE
ijhklh kj_~kI\hf gh kljZI_]bqgq_kdhc p_evx hj]ZgbazZpbb \k_c kbkl_fu hi_
guo ~_ckl\bc > @ WIh hagZqzZ_| qglh ihbkd fZl_jbZevguo ke_~h\ "~hdmf
dh\ b ebp ij_"klZ\eyxsbo hi_jZlb\guc bgl_j_k eh]lbqg_kdb ih~*gbgzg bg
ihbkdm Z g_ gZh[hjhl WIhl ih*oh” h[_ki_qb\Z_1| j_ZebaZpbx ijbgpbiz
\ oh”_ HIJ>

< |I_hjbb mijz\e_gby bgnhjfZpbhggh_ h[_ki_q_gb_ ij_"klZ\ey_| kh]
ghklv mijz\e _gq_kdh]h ijhp_kkZ \ dhlhjhf ihklmeZlu mijZ\e _gq_kdhc g:



"heh]bg_kdhc hkgh\hc ijbgylby hiI\_IklI\_gguo j_ r_gbc ijb "hklb"  _gbb p.
km~hijhba\h~kl\Z > @ Ijbf_gbl_evgh d HJ> wlh hagZqzZ_| \hafh ghklv |
nhjfZpbhgghlh h[_ki_qgq_gby dzd fgh]hmjh\g_\hc kbkl_fu mijZ\e_gby w
jhc yleyxlky mijz\ey fu_ h[t_dlu b mijZ\eyxsb_ km[t_dlu mijZ\eyxsb_
bgnhjfZzpbhggZy kj_"~Z j_kmjkgZy [ZaZ fZl_jbZevgZy ghjfZlb\gZzy dZ

g_kdZzZy
< jZfdZo wlhc kbkl_fu bgnhjfZpbhggZy p_ev HJ> g_ y\ey_ I|ky klZlIbqc
yggh mlhggy_Ilky b dhjj_dlbjm_Ilky ih f_j_ ihklmie_gby gh\uo ~Zgguo b |

Ib\ghc h[klZgh\db >bgZfbqgq_kdbc 0Zjzdl_j p_e_iheZ]Zgby h[mkeh\eb\z
ijbf _g _gby ]Jb[dbo ZgZeblbg_kdbo bgkljmf_glh\ kihkh[guo Z~Zilbjh\Zlv
Kj_"_

Hi_jZlb\gmx ZgZeblbdm fh gh hij_~_eblv dzZd kbkl_fm f_Ilh”~h\ b ijh
ijZ\e_gghc h[jZ[hldb hi_jZlb\gh jhaukdghc bgnhjfZpbb ~ey ihemqg_gby
ebpZo kh[ulbyo b ijhp_kkZo bf_xsbo agZq_gb_ ~ey j_r_gby az”~Zqgq HJ>
kfuke_ hgZ ho\Zlu\Z_1 \k_ nhjfu bgl_ee_dimZevghc ~_yl _evghklb hi_jZI
ih i _j jzZ[hld_ bf_xsboky "Zgguo \ ZgZeblbg_kdb_ijh*mdlu h[_ki_qgb\z
h[hkgh\Zgguo j_r_gbc

ljbgpbibZevgh agZgbfuf “ey ihgbfZgby ijbjh~u hi_jZlb\ghc ZgZeblbd
khhighr _gb_k ZgZeblbg_kdhc jZza\_~dhc Ihke_ ~gyy ij_"klzZ\ey | kh[hc |
agZgbc h jza\_~u\zZ_fhf h[t_dl_ gZ hkgh\_ ZgZeblbg_kdhc h[jZ[hldb ~h[
| _evghc bgnhjfZpbb b k\_~_gbc h[ ba\_klguo nzZdlZo > @ :gZeblbqg_Kkt
gZ | bamqg_gb_ fZl jbZeh\ kdjulh]l]h gZ[ex”_gby hi_jZlb\guo mklZgh\hd
guo khljm~rgbdh\ i_j_o\Zl k dZgZeh\ k\yab fhgblhjbg] hldjuluo bklhgghb
ZgZeblbdzZ khhighkblky k ZgZeblbg_kdhc jZza\_~dhc dzZd jh” h\h_ ihgyl
ho\Zlu\Z_1| \kx kh\hdmighklv ZgZeblbg_kdbo ijhp_kkh\ \ HJ> \lhjZy 2 |
f_Ih~ ihemqg_gby bgnhjfZpbb

GZ hkgh\_ kbkl_fgh]lh ih*oh”Z b k mqgzlhf nmgdpbhgZevguo hkh[_gg
kdhc ~_yl _evghklb \ HJ> ij_~klzZ\ey Iky h[hkgh\Zgguf \u®_e _gb_ iylb hl
hi_jzlb\ghc ZgZeblbdb

BgbpbZlb\gzZzy ijhzZzdlb\gZy ZgZeblbdZ gZijz\e_gZ gZ ij_\_glb\gh_
ij_~"klzZ\eyxsbo ihl _gpbZevgmx m]jham h[s_kI\_gghfm ihjy*dm b [_ahiZ
kh\_jr_gby bfb ij_klmie_gby ?z dexq_\Zy oZjzZdIl_jbklbdZ = hi_j_"Zxsb
guc \b® ZgZeblbdb klIbjz_1I ijhlb\hj_gb_ f_""m g_ij_ju\guf ihiheg_gb_f
jhaukdguo bgnhjfZpbhgguo j_kmjkh\ b wibah”bqg_kdbf h[jZs_gb_f d gb
agZqgbfhklv bgbpbZlb\gZy ZgZeblbdZ "hdZazZeZ ijb h[_ki_q_gbb [_ahiZ
kihjlb\guo f_jhijbylbyo > @

Wdkij_kk ZgZeblbdZ h[_ki_gb\Z_1 jZkdjulb_ ij_klmie_gbc ih ©]hjyqgbf
"bf_j_Zevgh]lh \j_f_gb ?z hi_jZpbhggmx hkgh\m khklzZ\eyxl ~Zggu_ dzf_j\
A gby f_lh”u 26,17 hldjulu_ bklhggbdb \ k_Ib Bgl_jg_I| 2 khpbZevgu_ |
dZgZeu nhjmfu ljZgkihjlgu_ [Zau ~Zgguo Z 1Zd _ \hafh ghklb ijht
ih~"haj_\Z_fuo ebp Bgl_]jZpby i_j_gbke_gguo bklhggbdh\ ihalhey_ | \ dj
mklzZgh\blv ebph _]1h k\yab fZjrjmlu i_j_~\b _gby b \hafh gh_ f_klhgZo

J_ljhki_dlb\gZy ZgZeblbdZ hjb_glbjh\ZgZ gZ jZkdjulb_ ij_klimie_gb
jhaukd ijhiZz\rbo [_a \_klb b mklzgh\e_gb_ ebqghklb g_hihagZgguo ih
nbdzZ khklhbl \ jZz[hl_ k fZljbggufb bgnhjfZpbhggufb j_kmjkzZfb kh~_j Z
we f glud "ey g "hklZxsbo k\_~ gbc :e]lhjblf Z\IhfZlbg_kdh]h ihbkdZ i
eylv h[sb_ we_f_glu \ fZljbpZo jZaebqguo ~_e ihq_jd ij_klmigbdZ hjm?~
j_]bhg kh\_jr_gby b mklzZzgzZ\eb\ZIv k_jbcghklv IZf ]~_ hgZ g_ [ueZ hqg_

lj_"bdlb\gZy ZgZeblbdZ SUHGLFWLYH SROLFLQJ gZijZ\e_gZ gZ ij
b ZglbkhpbzZevguo y\le_gbc gZ hkgh\_ ijh]ljghabjh\zZgby ~_\bZglgh]h ih\_



g kdmx [Zam h[jZam_| "hdZaZggh_ djbfbgheh]bqg_kdbfb bkke_ ~h\Zgbyf
glh gzZjzklzgb_ g_agZgbl_evguo hlklmie_gbc hl ihablb\gh]h khpbZevgh]
\_klIb g_eh\_dz d Zglbh[s_kI\_gguf b h[s_kI\_ggh hiZzkguf ihklmidzf > ¢
kdmx hkgh\m ij_~bdlb\ghc ZgZeblbdb khklZ\eyxl g_cjhk_Ib h[jZ[hldZ Z
gbc b hi_jZlb\guo k\h*hd ZgZeba [hevrbo "Zgguo fhgblhjbg] khpbZevq

:dlmZevgZy ZgZeblbdzZ ho\Zlu\Z_1 hi_jZlb\gh djbfbgheh]bqg_kdh_ ij
j_"bf_j _Zevgh]lh \j_f gb hij_~ e _gb_mkeh\bc f_klzZ \j f gb azZdzagql
e_c Jhlh\ysboky beb kh\_jrz_fuo ij_klmie_gbc ?z bgkljmf_glZjbc \dexq
]bg_kdb_ fh~_eb kbImZpbc ebgghklb b khJulby ]jZn ZgZeba k\ya_c¢ Z |
jhaukdghlh ihjlj_1Z k hjb_glbjh\dhc gZ ebgghklgu_ nbabqg_kdb_ b ih\_~_
jbklbdb jZaukdb\zZ_fh]lh ebpZz

>ey gZley~ghklb khhlghr_gb_ jZkkfhlj_gguo \b~h\ hi_jZlb\ghc ZgZet
e _gh \ kjzZ\gbl_evghc IZ[ebp_

<b” ZgZeblbdb GZijz\e _gghklv| F_Ih~u b bgkljmf_J;IuF_kIh \ kbkl_f_ Hp>

BgbpbzZib\gZy| <uy\e_gb_ ebp k djbbthf_ljbg_kdh_ jzlkilja\_glb\guc mjh\[ gv
ijhzdib\gzZy gZevguf ihl_gpbzlelgz\Zgb_ ]_hfZiibd] ahighnbezdlbdz ~H
~h kh\_jr_gby ij_KImijbkdZ ZgZeba [[Zahagbdgh\_gby mjhau

e _ghby NZgguo F<>
Wdkij_kk ZgZeb|blddzkdjulb_ ij_klmi¢ _gl&6,17 ~Zggu_ \bh J_Zdlb\guc mjh\_gv g_
ih ©lhjygbf ke_~Z|fa™\_hgZ[ex”_gby IjzZfgke_ggh_ j_Z]bjh\Zgb_
j_"bf_j_Zevghlh ihjlgu_ [Zau "Zgduo
\j_f_gb J@> Z\bz
dibfbgZev guc ijhpbev
J_ljhki_dlb\gzy JZkdjulb_ g_jzZk djulira&Zljbggu_ j_kmjKu :job\guc mjh \_g
ij_klmie_gbc ijhrpuo :>BK ©IZibehg?| \hkklZgh\e_gb_ bgnhj
e | bA_glbnbdzZpbyGD j__klju Ze]h|blffZ pbhgguo ijh[_gph\
g_mklzZgh\e_ggu¢ ebZ\lhazZiheg_ghb
lj_~bdlb\gZy ljhlghabjh\Zgb_ 41 _Gbcjhk_Ib ZgZebg KHeXl_]bg_kdbc mjh\_gv

Zglghlh ih\_~ _gby|brbd "Zgguo fhgblhjbgle]hkjhgguc ijhjgha
nbezZdlbdZ ZglbkhlpbHZ8vb khpbZevgug dhf

guo y\e_ghbc fmgbdZpbc
:dimZevgZy Hi_jZlb\gh djbfbglhehDjbfbgheh]bq_k#dbHi_jZlb\guc mjh\[gv
]bg_kdh_ ijh]lghapjhfii?r_eb ]1jZn k\yal cl_dms__ ieZgbjh\\Zgb_
gb_ \ j_Zevghf \j_f_gbhaukdghc ihjljfl b ijbgylb_j_r_gfc

LZ[ebpZ Kjz\gbl_evgZy 0Zjzdl_jbklbdZ \b~h\ hi_jzlb\ghc ZgZeblbdb

<u”_e_ggu_ \b”u hi_jzZlb\ghc ZgZeblbdb g_ kms_kl\mx| bahebjh\Zggtl
\aZbfhk\yazZzggmx kbkl_fm nmgdpbhgbjmxsmx \ jZfdZo _~bghc hi_jZpbl
g_\hc ozjzdl_jbklbdhc y\ey_Iky \hafh ghklv ij_~hklZ\e_gby ZdImZevgh
bgnhjfZpbb g _h[oh”bfhc *"ey ZgZebaZ b ieZgbjh\Zgby *_yl _evghklb hi_
N e gbc < jZfdZo wlhc kj_~u j_Zebam_I|ky iheguc pbde mijZ\e_gby hl
ZgZebazZ j_amevlZlh\ hi_jZlb\gh jhaukdghc ~_yl_evghklb BgbpbZIb\g:
ZgZeblbdZ h[_ki_qgb\zxl kljzl_]lbg_kdbc ]Jhjbahgl iezgbjh\Zgby ZdImz
guc wdkij_kk ZgZeblbdz £ I1Zdlbg_kdh_ j_Z]bjh\Zgb_ j_Iljhki_dlb\gzZ
liZpbx gZdhie_gguo “"Zgguo

Kha~rZgb_bgnhjfZpbhgguo ieZlnhjf kbgl _abjmxsbo Ze]hjblfu h[jZ[hl
NZgguo ijbf_gbl_evgh dh \k_f i_j gbke _gguf gZijzZ\e_gbyf hildju\zZ | i]
gh\u_ \hafh ghklb ey j_r_gby az”~Zq [hjv[u k ij_kImighklvx > @ Dexq._
bljZz | dhfivxl_jgZy jZza\_~dZ *= ihbkd b ihemqg_gb_ bgnhjfZpbb ba dhfiv
b k_I_c k ihfhsvx Ziizjzlgh ijh]jzffguo kj_"~kI\ < ijz\h\hf hlghr_gbb h
jZkkfzZljb\zZlvky dzZd jZagh\b”rghklv 1Zdbo hi_jzZlb\gh jhaukdguo f_jhijby



bgnhjfZpbb k | _ogbqg_kdbo dZgZeh\ k\yab gZ[ex”_gb_ hi_jzZlb\guc hkf
dhfivxl_jghc bgnhjfZpbb

Pbnjh\Zy ljZgknhjfZpby ijZ\hhojZgbl_evghc kn_ju * bkihevah\Zgb_
guo kbkl_f bkdmkklI\_gghlh bgl_ee_dIlZ [bhf_Iljbg_kdh]h jZkihagzZ\Zghby
NZzl | _ogheh]bg_kdmx hkgh\m ~ey bgl_]JjZpbb \k_o \b”h\ hi_jZlb\ghc Z
k I_f hgz kh”~_j bl ijZz\h\u_ Zki_dlu k\yazZggu_ k kh[ex”_gb_f dhgklbl
1iZ2"~"Z2g j_"bfhf i jkhgZevguo “Zgguo b ij_~ ezZfb ijbf_g_gby ij_\_glb\¢
ijhle_fu lj_[mx] hI*_evgh]h gZmqggh]h hkfuke_gby

ljh\_~zggh_ bkke_"~h\Zgb_ iha\hey_| knhjfmebjh\Zlv ke_~mxsb_ \u\h~?

<h i _j\uo hi_jZlb\gZy ZgZeblbdZ ij_"klzZ\ey | kh[hc kZfhklhyl _evgh
bgnhjfZpbhggh]h h[_ki_q_gby HJ> h[jZamxs__ kbkl_fhh[jZamxsbc we _
ghc hi_jzZlb\gh jhaukdghc ijZzdlbdb ?z f_Ih”"heh]bqgq_kdhc hkgh\hc kem |
fZpbhgghlh ijbhjbl_IZ ihbkd fZl_jbZevguo h[t_dlh\ \ eh]bd_ HJ> ih”~qgbg
hgghfm ihbkdm

Bgl_1ljZpby \u”_e_gguo \b”h\ hi_jZlb\ghc ZgZeblbdb \ _*"bgmx hi_jZz
h[_ki_qb\Z _Ii _j oh” hl njz]f_glZjghc ~_yl _evghklb hi_jZlb\guo hjJ]Zgh\
e_gghc b_jZjobq_kdb \ukljh_gghc jZ[hl_ ho\Zlu\Zxs_c iheguc pbde 1
ijhp_kkzZ £+ hl kljZzl_]lbg_kdh]h iezZzgbjh\Zgby ~h IZdlbg_kdh]h j_Z]bjh\Zgl

ljZzdlbg_kdh_\g_"j _gb_ kbkl_f hi_jZlb\ghc ZgZeblbdb [Zabjmxsboky
bkdmkklI\_ggh]h bgl_ee_dlIZ b [hevrbo "Zgguo kha”Zzl dzZqg_klI\_ggh gh\i
j_r_gby az”~zZq [hjv[u Kk ij_kImighklvx h”gh\j_f_ggh h[mkeh\leb\Zy g_hJ[c
_cr_]1h kh\_jr_gkl\h\Zgby ijZ\h\h]h j_Imebjh\Zgby hi_jZIb\gh jhaukdg
klb

KIBKHD BKLHQGBDHCc<
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GZmqgZy klZlvy

M>D
GRL

H[s _khpbZevgu_ f _juij_~mij_ "~ _gby
kdehg gby d kzfhm[bckItm hlj_Z]bjh\zZgby
d nhjfbjh\Zgbx mklhcgb\hc ebgghklb
JHF:G K?J=??<BQ QMJKBG
E_gbg]jZz*kdbc Jhkm~ZjklI\_gguc mgb\_jkbl_I bf_gb : K Imrdb
KzZgdl I_I_j[mj] Jhkkby Y]JRUYR#JPDLO FRP
:gghlzZpKWZIvy ihklys _gZ dhfie_dkghfm ZgZebam h[s_khpbZevgh]h
mjh\gy ij_"mij_""~_gby ij_klmie_gbc ij_~mkfhlj_gguo ki b ML

JN H[hkgh\u\Z_Ilky I_abk h Ihf qglh wnn_dlb\gh_ ijhlb\h~_ckl\b_ ~Zggh
\b"m djbfbgZevguo ihky]Zl_evkl\ g_\hafh 'gh [_a mkljZg_gby ]Jem[bgguc
dihkhpbzZevguo " _1|_jfbgZgl nhjfbjmxsbo kj_“m myalbfmx ”~ey ~_kljn
Ib\gh]lh \ha”_ckl\by \lhjhf ih”~jh[gh jZkkfzZljb\Zxlky dexq_\u_ gZ
ijZ\e_gby h[s_khpbZevghc ijhnbezZdlbdb nhjfbjh\Zgb_ b |j_ZebaZphb
Jhkm~ZjklI\_gghc kljzZl_]bb hojZgu ikbobqg_kdh]lh a”~hjh\vy gZk_e_gby mdj.
bgklblmlZz k_fvb b ih\ur_gb_ jh~bl_evkdhc dhfi_I|_glghklb
fh"_jgbaZpby kbkl_fu h[jZzah\Zgby k \g_"j_gb_f dmjkh\
ikboheh]bg_kdhc [_ahiZkghklb b pbnjh\hc ]b]l]b_gu Z 1Zd _ kha”~Zgb_
ablb\gh]h bgnhjfZpbhggh]h ihey dzd Zevl_jgZlb\u N _kljmdlb\ghf
dhgl_glm Hkh[h_ \gbfzZzgb_ m~_ey I|ky g_hJoh”~bfhklb f_"\_~hfkl\_ggt
\aZbfh”_ckl\by b dhhjr*bgZpbb mkbebc ]Jhkm~Zjkl\Z h[jZah\ZI_e
guo b f_"~bpbgkdbo mqj_""_gbc bgklbImlh\ ]jZz ~Zgkdh]h h[s_klI'
b ,7 [bag_kzZ >_ezZ_Ilky \u\h™ h Ihf qlh lhevdh dhfie_dkguc ih”oh?”
gZijZ\e_gguc gZ nhjfbjh\Zgb_ ikboheh]bg_kdb mklhcgb\hc khpbZevgh Z°
jhZZgghc ebgghklb kihkh[ghc djblbg_kdb fukeblv b ijhlb\hklhylv fZgbin
pbyf fh ™ _| kha”zZlv nmg”"Zf_gl ey wnn_dlb\ghc ki_pbZevghc ijhnbezdl
jZkkfzZljb\Z_fuo ij_klmie_gbc

Dexqgq_\u_ kk[B\khpbZevgu_ f_ju ij_"mij_""~_gb_ ij_klmie_gbc
kdehg_gb_ d kzZfhm[bckl\m ikbobqg_kdh_ a”hjh\v_ pbnjh\Zy ]Jb]lb_gzZ ijl
Ibdz djbfbgheh]by

M]lheh\gh ijZ\h\u_ gZmdb
>ey pblbjh\Zghby Qmjkbg J K H[s_khpbZevgu_ f_ju ij_"mij_"»

gby kdehg_gby d kzZfhm[bckl\m hl j_Z]bjh\Zgby d nhjfbjh\Zgbx mklh
qb\hc ebqghklb /H[ FULPLQDOLV VFLHQWLDUXP Lhf )
GRL

2ULJLQDO DUWLFOH

6RFLHWDO PHDVXU

HV W
UHDFWLRQ WR E

< Qmijkbg J K
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3XVKNLQ 6WDWH 8QLYHUVLW\ RI /HQLQJUDG 6DLQW 3|
YIRUYR#JPDLO FRP

$EVWUDFW 7KH DUWLFOH LV GHYRWHG WR D FRPSUHKHQVLYH DQ
SUHYHQWLRQ RI FULPHV XQGHU $UWLFOHYV DQG RI WKH &ULP]
JHGHUDWLRQ 7KH WKHVLV LV VXEVWDQWLDWHG WKDW HfHFWLYH FRX
DVVDXOW LV LPSRVVLEOH ZLWKRXW HOLPLQDWLQJ WKH GHHS PDFUR
DQ HQYLURQPHQW YXOQHUDEOH WR GHVWUXFWLYH LQAXHQFH 7KH

NH\ DUHDV RI VRFLDO SUHYHQWLRQ WKH IRUPDWLRQ DQG LPSOHPF
IRU WKH SURWHFWLRQ RI WKH SRSXODWLRQ V PHQWDO KHDOWK VW
IDPLO\ DQG LQFUHDVLQJ SDUHQWDO FRPSHWHQFH PRGHUQL]JLQJ WK
LQWURGXFWLRQ RI FRXUVHV RQ SV\FKRORJLFDO VDIHW\ DQG GLJLWTE
D SRVLWLYH LQIRUPDWLRQ (HOG DV DQ DOWHUQDWLYH WR GHVWUXI
SDLG WR WKH QHHG IRU LQWHUGHSDUWPHQWDO LQWHUDFWLRQ DQG
HGXFDWLRQDO DQG PHGLFDO LQVWLWXWLRQV FLYLO VRFLHW\ LQV\
FRQFOXGHG WKDW RQO\ DQ LQWHJUDWHG DSSURDFK DLPHG DW IRUP
VRFLDOO\ DGDSWHG SHUVRQDOLW\ FDSDEOH RI FULWLFDO WKLQNLQ
FUHDWH WKH IRXQGDWLRQ IRU HfHFWLYH VSHFLDO SUHYHQWLRQ RI

.H\ZRUGV VRFLDO PHDVXUHV FULPH SUHYHQWLRQ LQFLWHPHQW V
GLJLWDO K\JLHQH SUHYHQWLRQ FULPLQRORJ\

&ULPLQDO OHJDO VFLHQFHYV

JRU FLWDWLRQ &KXUVLQ 56 6RFLHWDO PHDVXUHV WR SUHYHQW
IURP UHDFWLRQ WR EXLOGLQJ SHUVRQDO UHVLOLHQFH /H[ FULPLQI
QR Ss GRL

< kh\j _f gghc djbfbgheh]bgq_kdhc gZmd_ b ijzZzdlbd_ ij_"mij_"bl_evg
h[s _ijbagZgguf yl\ey |ky iheh™ _gb_ h Ihf qglh wnn_dlb\gh_ ijhlb\h"_ck
ghklb g_\hafh' gh [_a \ha”~_ckl\by gZ __ Jem[bggu_ ijbgbgu b mkeh\by
pbZevgh wdhghfbg_kdhc dmevimjghc b moh\ghc kn_jZo "bagb h[s_Kkl
IZdhfm keh ghfm b fgh]lh]jZgghfm y\e _gbx dzZd kdehg_gb_d kh\_jr_ghb>»
kh~_ckl\b_ kh\_jr_gbx kZfhm[bcklI\Z kI b MD JN h[s_khpbzZevgZz
Ibdz ijbh[j_1Z_| hkh[h_ agZqg_gb_ HgZ ijba\ZgZ g_ ijhklh j_Z]bjh\ZIv g
gu_ ij_klmie_gby Z nhjfbjh\Zlv khpbZevgmx kj_m mklhcgb\mx d jZKki
pbr"Zevguo b _c¢c b fZgbimeylb\guo ijZzdlbd dhlhju_ Zdlb\gh bkihevamxl
I1Zd gZau\Z_fuo ©]jmii kf_jlb® > Kk @

:gZeba ™ | _jfbgZgl jZzkkfZljb\Z _fuo ij_klmie_gbc ijh\_~ gguc \ gZmqg
j_ m[_"bl_evgh k\b”_I_evkl\m_I h[ bo dhfie_dkghf ozjzdl_j_ KhpbZevg
p_gghklguo hjb_glbjh\ hkeZ[e_gb_ \hkiblZl _evghc nmgdpbb k_fvb ~_
ikboheh]l]bg_kdhc ihfhsb £ \k_ wlb nZdlhju kha~zZxl iblZzl_evgmx kj_"m »
m agZgbl_evghc gzZklb fheh”_"b gm\kI\Z [_kkfuke_gghklb kms_kl\h\Zg
ghc imklhlu b dzZd ke_~klI\b_ ih\ur_gghc mya\bfhklb d ~_kljmdlb\ghfm \
> k @ Bf _ggh ihwlhfm h[s_khpbZevgu_f ju gZijZ\e_ggu_ gZ mkljZg_
ANl _jfbgzgl yl\eyxlky i_j\hhkgh\hc \k_c kbkl_fu ij_~mij_"~_gby

< Jhkkbb dzZd b \h fghlbo kljZzgZo fbjZz gZ[ex"Z _ |Iky mklhcgb\uc Ij_g
gbgguo ikbobg_kdbo jZkkljhckI\ "~ ij kkb\guo khklhygbc b Ij _\h guo j
[_ggh kj_~b ih~jhkldh\ b fheh”_"b WIh ih~I\_j"~Z Iky b "Zggufb kmbpb"
kilbdb gbkeh ihiulhd kzZfhm[bckI\ kj_~b fheh”h]h gZk_e_gby hklZ_Ilky Ij
> k @

:dimZevghklv hojZgu ikbobg_kdh]lh a*“hjh\vy gZk_e_gby \ kh\j_f_ggl



e _gZ \ukhdhc jZkijhkljZg_gghklvx ikbobg _kdbo gZjmr_gbc b bo g _]ZIb\
dZq_kl\h "bagb b khpbZevgh wdhghfbqg_kdh_ jZa\blb_ < ?\jhi_ckdhf j_]
H[s__\jhi_ckdZy dhZebpby ih hojZzg_ ikbobqg_kdh]h a~hjh\vy ij_"klZ\eyxs
gZpbhgZevguc f_oZgbaf dhhj*bgZpbb mkbebc kljZg ih ~_klb]fZlbaZpbb
kem'[ b bgl_]jZpbb ikbobg_kdh]lh a”hjh\vy \ iheblbg_kdmx ih\_kldm > @ < Jt
jZpbb knhjfbjh\ZgzZ kh[kI\_ggZy kbkl_fZz MdZa |Ij_ab”_glZ JN « ih~ib

1h~z hij_~_ey_| kljZl_]lbg_kdbc \_dlhj jZa\blby kljZgu gZ [eb Zcr__
mklzZgzZ\eb\Zy gZpbhgZevgu_ p_eb b mkeh\by hojZgu ikbobqg_kdh]h a~”
\gbfZgby aZzkem b\Z_| j_Zebam_fZy ih” iZljhgZ _f Miheghfhqg_ggh]h ijb
ih ijz\zf j_[_gdZ kljzZl_]bq_kdzZy ijh]jzffz ©F_glZevgh_ a”hjh\v_2 gz
kharzZgb_ bgnjzZkljmdImju ihA* _j db ~_|I_c¢c k f_glZevgufb gZjmr_gbyfb \
hgZo > @

<Z guf gzZijz\e_gb _f jZ[hlu \ jZfdZo \ur_mdZaZgguo ijh]jzff b kljzl
_lky \k_f_jgh_ mdj_ie_gb_ bgklbImlz k_fvb b ih\ur_gb_ jh~bl_evkdhc
>Zggu_ djbfbgheh]bg_kdbo bkke_ _~h\Zgbc g_hijh\_j ' bfh ~hdZau\Zxl ¢
fb hl ij_klmie_gbc ij_~"mkfhlj_gguo Kkl MD JN azZqgZklmx klZgh\ylk
\g_rg_ [eZ]lhihemgguo gh wfhpbhgZevgh g_[eZ]hihemqguo k_f_c >_n
guo hlghr_gbc k jh~bl_eyfb ]bi_jhi_dZ beb gZijhlb\ wfhpbhgZevgh_ h

ki\b_ bgl_j_kzZ d \gmlj_gg_fm fbjm j_[_gdZ IhedZxl _]h d ihbkdm ihgbf:
\ \bjlmZevghf ijhkljZzgkl\_ Bf_ggh 1Zf hg b \klj_gqZ_| ©dmjZlhjh\2 dhlhj
bahsj_ggu_ ikboheh]bg_kdb_ | _ogbdb ihkl_i_ggh ih~*gbgyxl _]1h k\h_c

e _gby wlhc I_g”~ _gpbb g_h[oh”~bfh jZa\blb_ k_Ib [_kieZlguo jh~*bl_evkd
b dhgkmevliZpbhgguo p_gljh\ ~_yl_evghklv dhlhjuo "he gZ [ulv gZijzZ\
jh~bl_e_c gzZz\udzf wfhpbhgZevgh]h bgl_ee_dlzZ f_Ih~Zf \ukljZb\Zgby ~t
ghr_gbc k ~ _Ivfb Z IZd"_ gZ jZkihagzZ\Zgb_jZggbo ijbagZdh\ kmbpb~Ze
fzjd_jh\ \h\e_q_gghklb j_[_gdz \ ~_kljmdlb\gu_ hgeZcg khh[s_klI\zZ

<k_ qZs_ \ kh\j_f_gghc ebl_jZImj_ \klj_qzZxlky |I_abku h jZkijhkljZg_
kdbo ijh[e_f ba aZ j _]Jmeyjgh]h bkihevah\Zgby khpbZevguo k_| ¢ =eZ\g
k gh\uf g_hihagZgguf n_ghf_ghf g_|I ZdimZevguo kihkh[h\ [hjv[u k gb
\lhjuf gZijz\e_gb_f hojzZzgu ikbobg_kdh]lh a~hjh\vy b ij_"mij_"~_gby ij_k
ijZ\e_gguo gZ kdehg_gb_d kmbpb”m eb[h bguo ij_klmie_gbc gZijZ\e
gb_ g_kh\_jr_gghe_Ilgbo \ ij_kimigmx ~_yl_evghklv eb[h kh\_jr_gb_ ij_
ghr_gbb g_kh\ _jr_gghe_lgbo ij_"klz\ey |lky \\A\_~ gb_ \ rdhevgmx ijh]]
k Jh dezZzkkzZ h[yazZl _evgh]l]h dmjkZ ©lkboheh]bg_kdZy [_ahiZkghklv b

LZdhc dmjk “he” _g [ulv g_ nhjfZevguf Z ijZzdlbgq_kdbf \dexgZxsbf kZ
gu_ bgl_jzZdIb\gu_ fh*meb ih jZkihagzZ\Zgbx fZgbimeylb\guo |I_ogbd i
db[_j[meebg]lm mijzZz\e _gbx kh[kI\_ggufb wfhpbyfb b klj_kkhf jZa\blb
\hkijbylby bgnhjfzpbb \ k_Ib Bgl_jg_ | Dexq_\Zy jhev \ j_ZebaZpbb wlt
Ablky rdhevghfm ikboheh]m azZgbfZxs_]hky g_ lhevdh *"bZ]ghklbdhc gh
]Jimiih\hc ijhnbezZdlbg_kdhc jZ[hlhc gZijZ\e _gghc gZ kha~Zgb_ [eZ]hijl
]bg_kdh]h debfzlZz \ mq_[ghf az\_~_gbb b \uyl\e_gb_ mgZsboky hlghkysl

H \Z ghc jheb _"_]lh~rgh]lh rdhevgh]lh ikboheh]bqg_kdh]lh |I_klbjh\Zgby
DZebgbgzZz ih~qg_jdb\zZy qglh g _h[oh~bfh h[mqg_gb_ dhfivxl_jghc ]jZfhlg
gb_f ijz\be [_ahiZzkgh]lh ih\_~_gby \ khpbZevguo k_Ilyo ijhiz]Zg”~u \ ih"j
a“hjh\h]h h[jZzaZ "bagb g_I|_jibfhklb d ijhyl\e_gbyf gZkbeby b g_"himklt
\hagbdzZxsbo ijh[e_f iml_f kZfhm[bcklI\Z > k @

G_f_g__ \Z guf gzZijz\e_gb_f y\ley_|ky p_e_gZijZ\e_ggh_ nhjfbjh\Z¢
gh]lh bgnhjfZpbhggh]h b dmevimjgh]h ihey kihkh[gh]h klZlv ijb\e_dZlI
Ib\hc ~_kljmdIb\ghfm dhgl_glm ~ey ih~*jhklidh\ b fheh”_"b J_qv b”_I| h
ihAn _j°d_ \ Ihf gbke_ ]jZglh\hc b bgnjzZkljmdImjghc ijh_dlh\ \ f_~bzZ d



[eh]hkn_j_ dhlhju_ ljZgkebjmxl "bag_mlI\_j""Zxsb_ p_gghklb ihimeyjb
gu_ fh~*_eb ij_h”he_gby "bag_gguo djbabkh\ nhjfbjmxI| h[jZa ikboheh]!
dzd ijhy\e_gby kbeu Z g_ keZ[hklb Klhev "_ \Z'gh Zdlb\gh_ ijh*\b"_gl
k _ lyo yleyxsboky hkgh\ghc kj_"hc dhffmgbdZpbb kh\j f gghc fheh” "k
h[{s_kI\ b ]Jjmii ih bgl_j_kzZf I\hjg_kdbo \hehgl_jkdbo Kkihjlb\guo gZmc¢
kihd fh™_| ihemqgblv ijbagZgb_ gm\kl\h ijbgZ”~e_"ghklb d agZqgqbfhc ]Jjmii
k\hx ihlj_[ghklv \ kZfhZdImZebazZpbhb

Lzdbf h[jZzahf h[s_khpbZevgu_ f_ju ij_"mij_"~_gby ij_klmie_gbc ij
guo ki b MD JN yl\eyxlky g_ ijhklh \kihfh]zZl_evguf we_f_glhf i
| _ evghc kbkl fu Z _ nmg”"Zf _glZevghc hkgh\hc [_a dhlhjhc ex[u_ ki_pbZe
eh]l]bg_kdb_ b bg®"b\b*mZevgu_ ijhnbezdlbg_kdb_ mkbeby mljZgb\zZxl k
J _Z]lbjh\zZgb_ gZ m _ kh\_jr_ggu_ ~_ygby b [ehdbjh\Zgb_ ~_kljmdlIb\
k _Ib Bgl_jg I [m"mqgb g _h[oh”~bfufb IZdlbq_kdbfb azZz~ZqZfb ijbgpbibZz
mkljZgblv Jem[bggu_ ijbgbgu mya\bfhklb ebgghklb i_j_~ fZgbimeylb\gu
Nhjfbjh\Zgb_ ikboheh]bgq_kdb mklhcgb\hc djblbg_kdb fukeys_c b khp
\Zgghc ebgghklb ~he gh klzZlv kljzl_1bqg_kdbf bfi_jzZIb\hf Jhkm~Zjkl\_.
Wlh |Ij_[m_I| g_ jZajhag_gguo f_jhijbylbc Z kbkl_fghc ljZgknhjfZpbb kh
"u \dexqZxs_c bgklblmpbhgZebazZpbx hojZgu ikbobqgq_kdh]h a”~hjh\vy
ijbhjbl_1Z azdj_ie_ggh]lh \ MdzZa_ Ij_ab”~_glZ JN « b "Zevg_crmx b
ebc JThkm~zjki\z f_~bpbgkdh]h khh[s_kI\Z b bgklblmlh\ ]JjZz"~Zgkdh]h h
kljZzl_]lbg_kdbo ijh]jzff ih~“h[guo ©F_glZevghfm a”hjh\vx2 Jem[hdmxXx C
\hkiblzZl _evghc nmgdpbb k_fvb b rdheu q_j _a jZa\blb_ jh~rbl_evkdhc
ikboheh]l]bgq_kdhc dhfi_I_glghklb b \g_”"j_gb_ h[yaZl_evguo ijZdlbdh |
dmjkh\ ikboheh]bg_kdhc [_ahiZzkghklb b pbnjh\hc ]b]b_gu p_e_gZzZijz\
ihablb\gh]h bgnhjfzpbhggh]lh ijhkljzgkl\Z kihkh[gh]lh khklzZ\blv j_Zevg
AN kljmdlb\guf khh[s_kI\Zf aZ \gbfZgb_ b p_gghklb fheh”~_"b

lj_"mij_"~_gb_ kdehg_gby d kZfhm[bcklI\m \ kh\j_f gguo mkeh\byo
[m_1'i_j oh”~"Z hl ©*h]hgyxs_c2 fh~_eb d ij_\_glb\ghc hkgh\Zgghc gZ f_
dhgkheb”~Zpbb j_kmjkh\ Thkm~ZjkI\Z [bag_kZ b h[s_klI\Z

KIBKHD BKLHQGBDHCK<
H[s__\jhi_ckdzZzy dhzZebpby ih hojzZzg_ ikbobg_kdh]h a”hjh\vy >We_dljhgg
<k_fbjgZy hjlJZzgbazZpby a”jZ\hhojzg_gby ?\jhi_ckdh_ j_]bhgZevgh_ [xjh &
Z2Z2Z ZKR LQW HXURSH UX LQLWLDWLYHY WKH SDQ HXURSHDQ PHQWDO kK

H gZpbhgZevguo p_eyo jZa\blby Jhkkbckdhc N_~ jZpbb gZ i_jbh”~ ~h ]

ki_dlb\m ~h ]hnrz MdZa lj_ab”_glZ JN hl < Ghf_j hnbpbZevg
[ebdh\Zgby NZIZ him[ebdh\Zgby >We_dljhgguc j_kmjk
SXEOLFDWLRQ SUDYR JRY UX GRFXPHQW "LQGH] NZIZ hljz

Kljzl_lbg_kdzy ijhl]jzffz ©F _glZevgh_ a”~hjh\v_2 >We_dljhgguc j_kmjk@
guc ijb Ij_ab”~_gl_ Jhkkbckdhc N_~_jZpbb ih ijz\zf j_[_gdZ + 85/ KWWS C
h[jZs_gby

DZjimgvdbgzZz LZlvygZ GbdhezZ \gZ Ikboheh]bqg_ _kdb_\_dlhju [_kkfuke_ g
A gby \ “bagb ih~Ajhkldh\ KIl@ ¢ K 85/ KWWSV F\EHUOHC

SVLKRORJLFKHVNLH YHNWRU\ EHVVP\VOHQQRVWLAMNZIRWFKXJKGSHQL\D Y ]

Jm~rZdh\z = B H[ mlheh\ghc hI\_IkI\_gghklb aZz kdehg_gb_ d kmbpb”m b
kh\_jr_gbb <_klgbd :~u]l_ckdh]lh JThkm~ZjkI\_ggh]lh mgb\_jkbl_1Z <ui

DZebgbgZz K < H g_dhlhjuo \hijhkZo ~_yl_evghklb km[t_dlh\ kbkl_fu ijhnt
gZ”ahjghklb b ijz\hgZjmr_gbc g_kh\_jr_gghe_Igbo ih ij_"mij_"~_gbx kmbpb”~h
dh\hc kj_"_ <_klgbd wdhghfbg_kdhc [_ahiZzkghklb < K +



J \mgh\ K ? I_jfh\kdbc : : :Zjozlh\' G : Pbnjh\Zy ]b]b_gZ dzd kihkh[ |
ygb _f khpbZevguo k_|_c gZ ikbobdm  Ijh[e_fu kh\j_f_gghlh i_~Z]h]bg_kdh]t

¢ K 85/ KWWSV F\EHUOHQLQND UX DUWLFOH Q WVLIURYLE
V YOL\DQLHP VRWVLDOQ\K VHWH\ QD SVLKLNX ~ZI1Z h[jZs_gby

5()(5(1&(6

3DQ (XURSHDQ &RDOLWLRQ IRU OHQWDO +HDOWK >2Q0LQH@ :RUOG
(XURSH + 85/ KWWSV ZZZ ZKR LQW HXURSH UX LQLWLDWLYHV WKH ¢
DFFHVVHG ODUFK

2Q WKH 1DWLRQDO 'HYHORSPHQW *RDOV RI WKH 5XVVLDQ JHGHUDWL

RXWORRN WR 'HFUHH Rl WKH 3UHVLGHQW RI WKH 5XVVLDQ )HGHUD
SXEOLFDWLRQ QXPEHU GDWH RI SXEOLFDWLRQ
KWWS SXEOLFDWLRQ SUDYR JRY UX GRFXPHQW "LQGH] L

6WUDWHJILF SBURJUDPPH pOHQWDO +HDOWKY >(OHFWURQLF UHVRXUF
XQGHU WKH 3UHVLGHQW RI WKH 5XVVLDQ Y WGHWHFNMVYRE G+t 85/ KWWS (

.DUSXQNLQD 7DW\DQD 1LNRODHYQD 3V\FKRORJLFDO YHFWRUV RI
LQ WKH OLYHV | DGROHVFHQWYV 63= 1R SS + 85/
DUWLFOH Q SVLKRORJLFKHVNLH YHNWRU\ EHVVP\VOHQQRVWL
DFFHVVHG

5XGDNRYD *, 2Q FULPLQDO OLDELOLW\ IRU LQFLWHPHQW WR VXLF
%XOOHWLQ RI $G\JHD 6WDWH 8QLYHUVLW)\ ,VVXH SS +

.DOLQLQD 6 9 2Q FHUWDLQ DVSHFWV RI WKH DFWLYLWLHV RI HQWLYV
QHJOHFW DQG MXYHQLOH GHOLQTXHQF\ LQ UHODWLRQ WR WKH SUHYHC
RI (FRQRPLF 6HFXULW\ 1R SS *

S5HYXQRY 6 ( SHUPRYVN\ $ $ %DUNKDWRY 1 $ 'LIJLWDO K\JLHQH D
LQIOXHQFH RI VRFLDO PHGLD RQ PHQWDO KHDOWK BUREOHPV RI OF
1R SS * 85/ KWWSV F\EHUOHQLQND UX DUWLFOH Q WVLIURY
YOL\DQLHP VRWVLDOQ\K VHWH\ QD SVLKLNX DFFHVVHG

K<?>?GBY H,; :<LHJ?

JHF:G K?J=??<BQ QMIEKKGbj|Zzgl dmjkZ hgghc nhjfu h[mqgq_gby gZijzZ\e_

© Xjbkijm~_gpby? dzZn_7jZ mlheh\ghlh ijz\Z b ijhp_kkZ =hkm~"Zjl
Z\lhghfgh]h h[jZzah\Zl_evgh]lh mqgj_""~_gby \ukr_]h h[jZzah\Zgby E_gbg]ljz"lI
©E_gbgljz*kdbc ]Jhkm~ZjklI\_gguc mgb\_jkbl_| bf_gb : K Imrdbgz2& KZg

Jhkkby Y]JRUYR#JPDLO FRP

,1)2508$7,21 $%287 7+( $87+25

520%$1 6 &+856x1WKLUG \HDU IXO0O WLPH SRVWJUDGXDWH VWXGHQVW
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GZmqgZy klZlvy

M>D
GRL

K
b

em [Z hI*"_eZ hojZgu \ ke_"kl\_gguo baheylhj
kajZ\b| evguo dhehgbyo Jh[e_fu 1jZ\h\h]h
_Imebjh\Zgby b imlb kh\_jr_gkl\h\Zgby

A:MJ J:FBK H=EU FMKL:N:?<

<heh]h~kdbc bgklbIml ijz\Z b wdhghfbdb N_”_jZevghc kem’
bkiheg_gby gZdZaZghbc <heh]nrZz Jhkkby ]DXUPDOLP#P|
KWWSV RUFLG RUJ

:gghl ZpbklzZiv_ jzkkfZljb\Zxlky hkh[_gghklb hjl]ZgbaZpbb b nmgdpbh
gbjh\Zgby hi*_eZ hojZgu \ ke_"kl\_gguo baheylhjZo b bkijzZ\bl_evguo d
gbyo :gZebabjmxlky jZaebqgby ijZz\h\h]h klZImkZ kh”_j"Zsboky ebp ki_rg
dZ az~Zq ih~jZa”~_e_gbc hojZgu Z 1zd _ \uyley |Iky ijh[e_fZ ghjfZlb\ghc
hjl]ZzgbazZpbhgghc i_j_]1jm _gghklb khljm~gbdh\ hojZgu 1j_"eZ]Zxlky f_ju
kh\_jr_gkl\h\Zgbx ijZ\h\h]lh j_]Imebjh\Zgby b hilbfbazZpbb ~_yl_evghklb ih
jZa™_e_gbc hojZgu

Dexqg_\u_ kkIh\eZzhojZgu ke _"klI\_gguc baheylhj bkijZ\bl_evgZy
dhehgby m]heh\gh bkihegbl_evgzZy kbkl_fzZ j_ “bf kh~_j Zgby [_ahiZkghk

Mlheh\gh ijZ\h\u_ gZmdb

>ey pblbjh\Zgby FmklzZznz_\ A J h Hkh[_gghklb ~_yl_evghklb hI*_eZz
jZgu \ ke_~klI\_gguo baheylhjZo b bkijZz\bl_evguo dhehgbyo ijh[e_fu ijZz
\hlh j_]Imebjh\Zgby b imlb kh\_jr_gkl\h\Zgby /H[ FULPLQDOLV VFLHQW
Lhf < K GRL

2ULJLQDO DUWLFOH

JHDWXUHV RI WKH VHFEXULW\ GHSDUWPHQW D
LVRODWRUYV DQG FRUUHFWLRQDO FRORQLF
UHIJXODWLRQ DQG ZD\V RI LPSURYHPI

=$85 52 0867%$)$(9

9RORJGD ,QVWLWXWH R /IDZ DQG (FRQRPLFV R \
SHQLWHQWLDU\ 6HUYLFH 9RORJGD 5XVVLD ]DXU
KWWSV RUFLG RUJ

$EVWUDFW 7KH DUWLFOH H[DPLQHV WKH IHDWXUHV Rl WKH RUJDQL
VHFXULW\ GHSDUWPHQW LQ SUH WULDO GHWHQWLRQ FHQWHUV DQG
WKH GLfHUHQFHYV LQ WKH OHJDO VWDWXV RI WKH GHWDLQHHV WKF
XQLWVY DQG LGHQWL¢HV WKH SUREOHP RI UHJXODWRU\ DQG RUJDOQI
R"FHUV 7KH DUWLFOH SURSRVHV PHDVXUHV WR LPSURYH OHJDO UF
DFWLYLWLHV RI VHFXULW\ XQLWV

« FmklzZznzZz_\ A J h



.H\ZRUGV VHFXULW\ GHSDUWPHQW SUH WULDO GHWHQWLRQ FHQW
VI\VWHP GHWHQWLRQ UHJLPH VHFXULW\

&ULPLQDO OHJDO VFLHQFHYV

YRU FLWDWLRQ OXVWDIDHY =5 R )HDWXUHV RI WKH 6HFXULW\ '
LQ 'HWHQWLRQ &HQWHUV DQG &RUUHFWLRQDO &RORQLHV 3UREOH
:D\V Rl ,PSURYHPHQ /H[ FULPLQDOLV VFLHQWLDUXP YRO Qf
GRL

Nmgdpbhgbjh\Zgb_ hiI*_eZ hojZgu \ ke _~klI\_gguo baheylhjZo b bkij
gbyo h[mkeh\e_gh az~zZqzZfb h[_ki_q_gby baheypbb ebp kh”_j"Zsbok
hli[ul\Zxsbo gZdZaZgb_ \ \b"_ ebr_gby k\h[h”u Z 1Zd" _ g_h[oh”~bfhklvx
mklZgh\e _ggh]h aZdhghf ihjy*dZ bkiheg _gby f_ju ij_k_q_gby b gZdZa:
yl_evghklv hibjZz _Iky gZ dhgklblmpbhggu_ ijbgpbiu aZzdhgghklb ijbhjbl_
g_eh\_dzZ b ]jz""ZgbgZ b "himklbfhklb bo h]jZgbqg_gby bkdexgbl_evgh gZ
jZevghlh aZzdhgZ > @ < wlhc k\yab hojZgZ mqj_""_gbc m]Jheh\gh bkiheq
fh™ | jZzkkfzZljb\ZIlvky bkdexgbl_evgh dZd |_ogbqg_kdZy nmgdpby hgZzZ \i
j_ZebazZpbb im[ebggh ijZ\h\uo h[yaZgghkl_c J]hkm"Zjkl\Z

G_h[oh~bfh hIf_Iblv qglh h[_ki_q_gb_ baheypbb ih*haj_\Z_fuo h[\bq
AN _gguo y\ley |ky h~rghc ba \Z'g_crbo nmgdpbc mqj_"~_gbc b hjJ]Zgh\ m
| _evghc kbkl_fu

<uiheg _gb_az”~Zgb ih g _~hims_gbx b ij_k_g_gbx ih[_]h\ ba ih” hojZ
kljhbezZkv \ mkeh\byo ijh*he Zxs_]hky j_nhjfbjh\Zgby MBK b hkeh gye
lhjh\

<h i_j\uo \ k\lyab k ijhbahr_~rbf \ ]h~m khdjZs_gb_f rlZlghc gb
ih~"jZa™_e_gbc hojZgu b baf_g_gb_f hjljZzgbazZpbhggh rlZlghc kljmdImju
ebg_gb_ kem  _[ghc gZ]jmadb gZ khljm~gbdh\ hiI~_eh\ hojZgu bkijz\bl_
GZ nhg_ wlh]lh ijhbahreh agzZqbl _evgh_m\_ebqg _gb_ dhebq_kI\Z \j f_
dhg\hbjh\Zgbx kgZzZjy Z_fuo k p_evx hdZazZgby wdklj_gghc b ieZgh\hc f
sb \ fmgbpbiZevguo f_~bpbgkdbo mqj_""_gbyo a”“jZ\hhojZg_gby

<h \lhjuo \ jzZfdZo j _ZebaZpbb azZieZgbjh\Zgguo f_jhijbylbc ij_"i
©Dhgp_ipb_c jZza\blby hojZzgu mqj_""_gbc MBK gZ i_jbh~ ~h ]h~rza |\
mqgj_""_gbyo ijh\h~ylky fZkrlZ[gu_ j_fhglgu_ jZ[hlu ih j_dhgkljmdpbb c
\'\_lohf khklhygbb bg " g _jguo kj_"klI\ hojZgu mklZgh\e_gguo \h \g_rg_
aZij_lghc ahg_ hojzZgy_fuo h[t_dIh\

Hkgh\gufb ijbgbgzZfb kh\_jr_gby ih[_]h\ ba ih®” hojZgu y\eyxlky

G_dzZqg_klI\_ggZy ih~]lhlh\dZ b ijh\_~_gb_ f_jhijbylbc ijb i_j_oh”"_
e_lgbc i_jbh” g_k_gby kem [u

G_"hklzldb \ h[hjm~h\Zgbb bkijZ\bl_evguo mqj_"~_gbc bg _g_jgh
kj ~kI\Zfb hojZgu b gZ~ahjzZz kbkl _fzZfb \b~_hgZ[ex” _gby Z IZd _ g_wn
ijbf_g_gby

Kez[h_\azbfh~_ckl\b_ f_"~m kljmdImjgufb ih*jZa”_e_gbyfb bkijz\b
j_""_gbc

HikmlkI\b_ gzZ”~_"gh]lh hi_jZIb\gh]lh ijbdjulby h[t_dlh\ b mij_""Zxs_
pbb h ijhlb\hijZ\guo gZf_j_gbyo ih*haj_\Z_fuo h[\bgy_fuo b hkm ~_ggu

GZ hkgh\Zgbb \ur_baeh™ _ggh]lh b k p_evx ij_"~hl\jZs_gby b ij_k_qgq_o¢
ih” hojzZgu fu ij_"ez]lzZ_f \g_"jblv \ ijZzdlbg_kdmx ~_yl_evghklv bkijz\bl
N _gbc jy® hiyazZl_evguo lj_[h\Zgbc b f_jhijbylbc g_h[oh”"bfuo ey \uihe

ljb i _j oh~_ gZ\ _k _gg_ e _lgbci_jbhr g k _gby kem ™ [u \h \k_o mqj_
dh\h~klI\hf gZzqZevgbdzZ ijh\h~blv dZq_kI\_ggh_ dhfbkkbhggh_ h[ke_"h
|_ogbg_kdbo kj_~kI\ gz~ahjZ mklZgh\e_gguo gZ j_"bfghc |I_jjblhjbb H



g_h[oh~bfh m”~_eylv bkijz\ghklb b jZ[hlhkihkh[ghklb aZibjZxsbo mkljhc
guo gZ dhgljhevgh ijhimkdghf imgdl_ \ ihf_s_gbyo rljZnguo baheylhj.
dzf_jgh]h IbiZz _~bguo ihf_s_gbyo dzZf_jgh]h IbiZ h”~bghgguo dZf_jZo
f s gbc j_"bfguo dhjimkh\ KBAH Ixj_f < h[yaZzZl_evghf ihjy~rd_ ijh\_]
ihA"\_jl]zZzlvky [ehdbjh\dzZz fzZ]gblgh dhglZdlgu_ ~Zlgbdb ~\_j_c "\_jgu«
njZdjZkgu_ beb jZ"bhemqg_\u_ ~Zlgbdb mklZgh\e_ggu_ gZ hdgZo Z 1Z
ghklv b bkijz\ghklv kj_"~kI\ Ij_\h"ghc kb]gZebaZphbhb
< kemqgZyo g_h[oh”~bfhklb ijh\_~_gby j_fhglguo beb j_JeZf_glguo jZ
g _c beb\g_rg_c azZij_lghc ahg_ hojzgy_fhlh h[t_dlZ g_h[oh~bfh dZIl_]hjl
[ _a mkbe _gby hojZgu hldexqg_gb_ kj_~kI\ h[gZjm  _gby ohly [u gZ h~ghf 1
ahgu G_h[oh”~bfh 1Zd _ aZzij_Iblv khdjzZs_gb_ h[t_fZ |1_ogheh]bb j_JeZz
©azZ]ljm[e_gb_2 gm\kl\bl_evghklb we_f_glh\ ZiiZjZImju | _ogbqg_kdbo kj_
jm _gby Ih hdhggZgbb jZ[hl ijh\h~blv ijb_f b hp_gdm jmdh\h”bl_e_f ihe
\uiheg_gguo f_jhijbylbc b ijh\_jdm jZ[hlhkihkh[ghklb |I_ogbqg_kdbo kj_"k
Iljb hkms_kl\e_gbb dhfbkkbhggh]lh h[ke_"~h\Zgby aZij_lguo ahg ho
I1Z g h[oh”"bfh hkh[h_\gbfzZgb_ m~*Zeylv f_klZf g _k_gby kem [u ihklZf q
hojZzgu b khljm~gbdzfb ~_"mjguo kf_g hl*_eh\ [_ahiZzkghklb j_"bfz < k
gby g_ijhkfzZljb\Z_fuo k ihklh\ gzZijz\e_gbc mqgzkldh\ f_klghklb i_jbf_
f ju ih i_j _djulbx "Zgguo mqgzZkldh\ bg g _jgh | _ogbg_kdbfb kj_~kI\Zfb
ahjz z 1lzd _ dzf_jzfb \b”_hgZ[ex”_gby k ihke_"mxs_c h[yaZl_evghc
ieZgh\ hojZgu b gzZz~ahjZ bkijZz\bl_evgh]l]h mqj_""_gby
Bkihevam_fmx \ bkijZ\bl_evghf mqgj_"~ _gbb kbkl_fm \b”_hgZ[ex”™_ gl
kdhgp_gljbjh\zZIv \ i_j\mx hqg_j_"v \ f_klZo ihklhyggh]h ij_[u\Zgby hkm
| _jjblhjbb f _ljh\hc ihehku f_klghklb ijbe_]JZxs_c d h]jZz "~_gbx \gmlj_g!
ghc ahgu ijbgylv f_ju ih __ h[hjm”~h\Zgbx | _ogbqg_kdbfb kj_~klI\Zfb gz~
ih ij_~mij_""~_gbx ih[_]h\ b "jm]bo ij_klmie_gbc
Hkgh\gufb ijbgbgZfb b mkeh\byfb kh\_jr_gby ~Zggh]lh \b~Z ij_klmie_dg
hlkmlki\b_ beb g bkiheg gb_ g h[oh”bfuo mijZ\e _gqgq_kdbo j_r_gb
gZ ihegh_ h[_ki_q_gb_ f_jhijbylbc ih hojZzg_ b gZ”ahjm aZ hkm ~_ggufb
keZ[uc dhgljhev aZ hjl]ZgbaZpb_c gZ”~ahjZ hojZgu
b ijhnbezdlbdb qj_alugZcguo ijhbkr_kl\bc nhjfZevgh_ ke "~ _gb_ a
s_cky gZ f_klZo h[klZzgh\dhc hi_jzZlb\gufb Ziizjzlzfb kem [Zfb [_ahiZkg
g_bkihevah\Zgb_ i_j_~h\uo f_Ilh”~h\ ih hkms_kl\e_gbx h[t_dlh\h]h gZ
gbadh_ dZq_klI\h ijh\_”~_gby h[ukdguo f_jhijbylbc \ Ihf gbke_ ih h[gZ]
dhih\ beb ijbagzZdh\ ih~]hlh\db d gbf
hikmlklI\b_ beb g_"hklZlhggZy hkgZs_gghklv I_ogbqg_kdbfb kj_"klI\Z
gbke_ ijhlb\hih~dhigufb
gbadbc ijhn_kkbhgZevguc mjh\_gv ih~]hlh\db ebggh]lh khklz\zZ [I_jj
]Zgh\ b bkijz\bl_evguo mqj_"~_gbc
hikmlkli\b_ ~“he " gh]lh dhgljhey jmdh\h”"kI\Z |_jjblhjbZevguo hj]l]Zgh\
b bkijz\bl_evguo mqj_"~_gbc aZ bkiheg_gb_f f_jhijbylbc ih ijhnbeZz
mij_~~_gbx ih[_]h\
Ih bgnhjfZpbb *bj_dlhjZ NKBG :jdZ”"by :e_dkZg”jh\bgZ =hkl_\Z dhet
aZdexq_gguo ba KBAH b dhehgbc aZz e_| khdjzZlbehkv \ jZa < |

]hAm % < lh*m % < ]h*m % < ]hAm % < ]h m %
fZkkh\uo ih[_]Jh\ \ ]h m \ Lm\_ ba B<K [_"Zeb ~_\ylv azZ” _ j"Zgguo \
ijZ\bl_evghc dhehgbb \ FZozZzgdZe_ r_kl_jh hkm ~_gguo \ ]h~*m ba Bx<
iylv ih"km~bfuo

< ]h~ m Jueh ij_k_g_gh r_klv ihdmr_gbc gZ ih[_]b ba ih” kljZz b "\h

rbo ih[_] [ueb aZ”_j Zgu b \ha\jZs_gu \ f_klZ ebr_gby k\h[h”u



< qZklghklb k_glyl[jy ]h~rZ khh[sZehkv h ih[_]_ ba KBAH \ ?
ce_dkzg”njZz Q_j_iZgh\zZz b B\ZgZ Dhjxdh\Z dhlhju_ k 1h~Z hl[u\Zeb kjh
gb_ gz 1_jzdl Ih \_jkbb ke_~"kl\by hgb k”_eZeb hlfugdm ~ey ~"\_jb dZf_]j
ihoblbeb bfms_klI\h klhbfhklvx k\ur_  feg jm[e_c ba "hfzZ \ KGL k gl
jZgbl_eb az™_j Zeb :e_dkzg”"jZ Q_j_iZgh\Z _]1h khh[sgbdZ ihcfzZeb k_

Ghjfzlb\gmx hkgh\m ~_yl evghklb ih*jZza”_e_gbc hojZgu h[jZamxl]
eh\gh bkihegbl _evgh]h dh” _dkZ Jhkkbckdhc N_”~ jZpbb azZdj_ ieyxsb_

bkiheg_gby gZzdzZazgbc Z 1zd _ hij_~_eyxsb_ dhfi_|_gpbx mqgj_""_gbc
dZazZgb_ \ \b”_ ebr_gby k\h[h”u < hlghr_gbb ke_"klI\_gguo baheylhjh\
gb_bf_ | N_~ jZevguc aZdhg hl bxey ] < NA j JezZf _glbjmxsb

mkeh\by kh”_j"Zgby ih~"haj_\Z_fuo b h[\bgy_fuo > @ 1IjZ\h\h_ j_]Imebjh
kemqgZ_ kljhblky k mqg_Ilhf ij_amfipbb g_\bgh\ghklb qlh ij_~hij_~_ey_|I
kh[ex” _gby [ZeZgkZ f_""m baheypb_c¢c b ]ZjzZglbjh\zZgb f ijhp_kkmZevg
sboky ebp

Ki_pbnbdz ~_yl_evghklb hi*"_eZ hojzZzgu \ ke_"kI\_gguo baheylhjZo h
khdhc "bgzZfbdhc “\b" _gby dhglbg] _glZ b g_h[oh”bfhklvx ihklhyggh]h
hjlzgzfb ij_~\Zjbl_evgh]h jZkke_~h\Zgby b km~Zfb QZzZklhlZ wlZibjh\z
ke _~klI\_gguo ~ _ckl\bc mqzZklb_ h[\bgy_fuo \ km”_[guo aZk_"Zgbyo h][
\Zxl gZ]jmadm gZ khljm~rgbdh\ hojZzgu H~”gh\j_ f ggh khojzZgy Iky Ij_[h
eypbb b ij_~hl\jZs_gby dhglzZzdlh\ kihkh[guo \hkij_iylkI\h\ZIv mklZgh\e
m]Jheh\ghfm *_em < |Zdbo mkeh\byo \hajzZklZ_| agZgq_gb_ q_Ildh j_leZf_
"mjg_k _gby kem [u ijbf_g gby f_ jijbgm ™~ _gby b |l _ogbg_kdbo kj_~kI\

< bkijz\bl_evguo dhehgbyo ~_yl _evghklv hI*_eZ hojzZgu ijbh[j_1Z_lI
pbhggh_ kh”_j " Zgb_ Hkm ~_ggu_ gZoh”ylky \ mqj_""*_gbb \ I_qg_gb_ ~
hr"Z mqgzZkl\mxIl \ Ijm~h\hc b bghc jZaj_r_gghc ~_yl evghklb i_j f sZx
"beuo b ijhba\h?klI\_gguo ahg WIh Ij_[m_Il ihkljh_gby fgh]l]hmjh\g_\hc Kkl
ghklb khg_lZxs_c i_jbf_IjZevgmx hojZzgm k dhgljhe_f \gmlj_gg_1]h ijhkl
gh bkihegbl _evguc dh”_dk Jhkkbckdhc N_~ jZpbb azZdj iey_ | h[yaZggh
h[_ki_qb\Zlv baheypbx hkm ~_gguo b ij_"mij_"~_gb_ ih[_]h\ qglh j_Z
hjlZzgbazZpbx kem [u hojZgu ijbf_g_gb_ bg _g_jgh |I_ogbqg_kdbo kj_"klI
ijhimkdgh]lh j_"bfzZ > @ < aZ\bkbfhklb hl \b”"Z bkijz\bl_evgh]lh mqj_""_
i_gv baheypbb b bgl_gkb\ghklv f_jhijbylbc ih hojZzg_ mqj_""_gby

< gZmgghc ebl_jZImj_ ih~q_jdb\Z_Iky qglh hojZzgZ mqj_""_gbc y\ey_Ik
we f glhf f _ozZgbafzZz bkiheg _gby gZdZaZgby ihkdhevdm [_a nZdlbqg_k
fh gh “hklb” _gb_ p_e_c bkijzZ\e_gby hkm ~_gguo b ij_"mij_"~_gby gh\u
> @ <f_klI_ kI_f bkke_~h\zZl_eb mdzZau\zZzxl gZ g_h[oh”*bfhklv g_ldh]h jZ
pbc hojZgu b bguo ih*jZza”_e _gbc mqj_"~_gby ihkdhevdm jZafulhklv dhf
mijZ\ey _fhklv ijhp_kkh\ b kha”~zZ | jbkd ij_\ur_gby iheghfhqgbc > @ IjZ
kiI\m_1 qglh khljm~gbdb hojZgu g_j_"~dh ijb\e_dZxlky d \uiheg_gbx az”"
ij_~ eu bo ijyfuo hfyazZzgghkl_c¢c \dexqZy mqgZzZklb_\ f _jhijbylbyo j_ "bfgh]
Ibg_kdh]lh ozjzdl_jZz

Ih~h[gZy |I_g~_gpby nhjfbjm_1 ijh[e_fm nmgdpbhgZevghc i_j_]jm _g
gbl _evgZy gZ]jmadZ khq_1Z_Iky k \ukhdhc kl_i_gvx hI\_IklI\_gghklb az \
gZcgu_ ijhbkr_kl\by qlh mkbeb\Z_| ikboheh]bq_kdh_ gZijy _gb_ b ih\ur.
ijhn_kkbhgzZevgh]lh \u]lhjZgby <hijhku ih”]hlh\db dZ~jh\ b nhjfbjh\Zgby
klj _kkh\uf mkeh\byf kem [u jZkkfZIljb\Zxlky dZd h~gh ba gZijZ\e _gbc k
gby m]J]heh\gh bkihegbl_evghc kbkl_fu > @ G_"hklZlhgqgZy hkgZs_gghk
AN _gbc kh\j_f _ggufb bg _g_jgh | _ogbg_kdbfb kj_~kI\Zfb hojZgu mkbeb\~z
[_ahizkghklb hl g_eh\_gq_kdh]h nzdlhjz qglh g_ khhI\_IkI\m_1 kh\j_f_ggu
hjlZzgbazpbb j_"bfz



ljhZzgZebabjh\Z\ ijbgbgu b mkeh\by ihkem b\rb_ kh\ _jr gbx ~"Zggh]tf
ghlh ~_ygby fu ijbreb d \u\h”m h Ihf qglh k p_evx k\h_\j_f_ggh]h \uy\e_g
gby ih[_]lh\ gq_j_a ih~rdhi g_h[oh”bfh aZdhgh”~Zl_evgh azdj_iblv ke_"m:
g_kdb_ f_jhijbylby

< k\_leh_ \j_fy kmlhd ih” jmdh\h”*kI\hf azZf_klbl_ey gZqZevgbdZ + gZ
hojZzgu bkijzZ\bl_evgh]lh mqj_""_gby _"_"*g_\gh h[ke_"~h\ZIlv \gmlj_ggxx
ij_ lgu_ahgu hojzZgy fh]lh h[t_dlZ D ijh\_~ _gbx "Zggh]lh f_jhijbylby \ h[
jy*d_ g_h[oh”~bfh ijb\e_dzZIlv ki_pbZebklh\ bg _g_jh\ bg _g_jgh |I_ogl
hojzgu k p_evx k\h_\j_ f _ggh]lh \uy\le_gby g_bkijZ\gh]h | _ogbqg_kdh]
mklZghle _ggh]lh \ azZij Ighc ahg_ g _bkijzZ\ghkl_c¢c \ hojZgghf hk\_s _gbb
hgzZ[ex”_gby g_bkijz\ghkl_c \ bg _g_jguo khhjm _gbyo mklZgh\e_gg
\gmlj_gg_c aZij_lghc ahg_ dbgheh]h\ kh kem _[ghc kh[Zdhc k p_evx h
b ijbagzZdh\ ih[_1Z khljm~gbdh\ kem [u [_ahiZkghklb j_"bfZ k p_evx
fhbg b ijhlZebg \uyle_gby f_kl [eZ]hijbylguo “ey kh\_jr_gby ih[_]h\

< kemqZyo \uyle_gby dZdbo eb[h mkeh\bc kihkh[klI\mxsbo kh\_jr_
f_"ebl_evgh ijbgbfZlv f_ju d bo mkljZzg_gbx djhf_ Ihl]h gZ i_jbh” ijh\_
gh \hklZzgh\bl_evguo jZ[hl ijbgbfZlv f_ju ih mkbe_gbx hojZgu mqgZzZkldh\
gZkh\uo gZ \j_f _gguo ihklZo

JZkkfhlj_ggu_ gZfb f_jhijbylby b dhfie_dkgh_ bo bkihevah\Zgb_ \ b
mqj_""~_gbyo ih gZr_fm fg_gbx iha\heyl khdjzZlblv ~h fbgbfmfzZ ih[_]b b
1Zzd" _ [m”ml kKihkh[kI\h\ZIlv bo ij_k_qg_gbx gZ gZqZevghc klZ”bb

HI* evghlh \gbfZgby Ij_ [m_|I h[_ki_q_gb_ aZdhgghklb \ ~_yl evghkl
hojZzgu Ijbf_g_gb_ nbabg_kdhc kbeu ki_pbZevguo kj_"kI\ b hjm by ~hii
gZebqgbb ij_"mkfhlj_gguo aZdhghf hkgh\Zgbc b k kh[ex”_gb_f mklZgh'
GZjmr_gb_ "~Zgguo lj [h\Zgbc kihkh[gh ihle_qv xjb”bg_kdmx hiI\_IklI\_
\blv ih® khfg_gb_ ijz\hf_jghklv ~_ckl\bc mqgj_"~_gby \ p_ehf < gZmqg
Zdp_glbjm_lky qlh mdj_ie_gb_ j_"bfZ aZdhgghklb \ mqgj_""_gbyo m]h
ghc kbkl_fu "he gh hkms_kl\eylvky ihkj ~klI\hf ghjfZlb\ghc dhgdj_IbaZrg
b ih\ur_gby ijZ\h\hc dmevimju khljm~Argbdh\ > @

LZzdbf h[jZzahf hkh[_gghklb ~_yl_evghklb hl*_eZ hojZgu \ ke_"kl\_g
b bkijz\bl _evguo dhehgbyo hij_ ~ eyxlky jZaebgb f ijZ\h\h]h klZImkZ
ebp b ki_pbnbdhc hj]j]ZzgbazZpbhgghc kijmdImju mqgj_"~_gbc Ijb wlhf h[s

ebgb_ kljmdIimjghc b nmgdpbhgZevghc i_j_]ljm _gghklb h[mkeh\e_gghc
nZdlbq_kdb bkihegy fuo h[yaZgghkl ¢ b g _"hklZlhgghc | _ogheh]bqg_ ko
Hilbfbazpby ijZz\h\h]h j_]Imebjh\Zgby jZaljZzgbq_gb_ dhfi_lI_gpbb ih*jz

\blb_ bg _g_jgh I _ogbqg_kdhc [Zau ij_"~klZ\eyxlky g_h[oh~bfufb mkeh\b
wnn_dlb\ghklb hojZgu ijb [ _amkeh\ghf kh[ex” _gbb Ij [h\Zgbc aZdhgh”"Z

KIBKHD BKLHQGBDHCc<

DhgklbIlmpby Jhkkbckdhec N_"_jZpbb ijbgylz \k_gzZjh~guf Jhehkh\Zgb_f
k mq_Ilhf ihijz\hd \g_k_gguo AZdhgzZfb JN h ihijZz\dZo d DhgklbImpbb JN
bgl_jg_I ihjlZze ijZz\h\hc bgnhjfZpbb

Ih™\_~_gb_ blh]lh\ jZ[hlu NKBG Jhkkbb aZz ]hr KWWSV LYEJ UX 4

H kh~_j Zgbb ih” kljz" _c¢ ih*haj_\Z_fuo b h[\bgy_fuo \ kh\_jr_gbb ij_kIm
n_ "~ j azZdhg Jhk N_”_jZpbb hl bxey ] « NA \ A~ ckl\mxs_c j_*
azdhgh”Zl_evkI\Z Jhk N_"_jZpbb 2 2 ¢ 2 Kl

M]lheh\gh bkihegbl _evguc dh”_dk Jhkkbckdhc N_"_ jZpbb n_7~_j aZdhg Jhk

yg\ ] « NA \~ ckl\mxs_c j_" Kh[jZzgb_ azdhgh”Zl_evkI\Z Jhk N_

2 ¢ 2 K|
M]lheh\gh bkihegbl_evgh_ ijZz\h Jhkkbb mqg_[gbd "“ey [ZdZeZ\jbZIZ b ki_pt



j_~ B Y DhazZq_gdh : | >_1dh\Z 2 F XjZcl 2 k

FZebgbg < ; Kfbjgh\ E ; M]heh\gh bkihegbl evgh_ ijZ\h mq_[gbd ~ey
Xjbrbg_kdbc p_glj Ij_kk 2 k

Wfbgh\ < ? Hjeh\ < G M]heh\gh bkihegbl _evgh_ijZz\h Jhkkbb mq_[gh_
XjZcl 2 k

Dm~jy\p_\ < G AZdhgghklv \ ~ _yl evghklb mqj_"~_gbc b hj]Zzgh\ m]heh\g

ghc kbkl_fu M]lheh\gh bkihegbl_evgh_ ijZz\h 2 2 ¢ 2 K %
FZebgbg < ; Kfbjgh\ E ; M]heh\gh bkihegbl evgh_ ijZ\h mq_[gbd ~ey
Xjbrbg_kdbc p_glj Ij_kk 2 k

5()(5(1&(6

7KH &RQVWLWXWLRQ RI WKH 5XVVLDQ )HGHUDWLRQ DGRSWHG E\ SR
DPHQGHG E\ WKH /DZV Rl WKH 5XVVLDQ JHGHUDWLRQ RQ $PHQGPHQWYV
JHGHUDWLRQ 2IILFLDO ,QWHUQHW 3RUWDO RI /HIJDO ,QIRUPDWLRQ
6XPPDUL]LQJ WKH ZRUN RI WKH )HGHUDO 3HQLWHQWLDU\ 6HUYLFH
DFFHVVHG
2Q WKH GHWHQWLRQ RI VXVSHFWV DQG DFFXVHG RI FULPHV IHGHU 7

GDWHG -XO\ 1R )= DV DPHQGHG &ROOHFWLRQ RI /HJLVOD\
JHGHUDWLRQ 2 2 1R 2 $UW

7KH 3HQDO (QIRUFHPHQW &RGH RI WKH 5XVVLDQ )HGHUDWLRQ IHG
JHGHUDWLRQ GDWHG -DQXDU\ 1R )= DV DPHQGHG &ROOHFW
JHGHUDWLRQ )HGHUDWLRQ 2 2 1R 2 $UW

&ULPLQDO ([HFXWLYH /DZ Rl 5XVVLD 7H[WERRN IRU %DFKHORU V DC
, <D .R]DFKHQNR DQG $ 3 'HWNRY 2 ORVFRZ <XUD\W 2 s

ODOLQLQ 9 % DQG 6PLUQRY / % &ULPLQDO ([HFXWLYH /DZ 7H[WE
<XULGLFKHVN\7VHQWU 3UHVV 2 S

(PLQRY 9 ( DQG 2UORY 91 &ULPLQDO ([HFXWLYH /DZ RI 5XVVLD 7t
S

.XGU\DYWVHY 9 1 /HIJDOLW\ LQ WKH $FWLYLWLHV RI ,QVWLWXWLRQV

3HQLWHQWLDU\ /DZ 2 2 1R 23S ot
ODOLQLQ 9 % 6PLUQRY / % &ULPLQDO ([HFXWLYH /DZ 7H[WER
<XULGLFKHVNL\7VHQWU 3UHVV s

K<?>?GBY H,; :<LHJ?

A:MJ J:FBK H=EU FMKL:Nt®?Zg”*b”Zl xjb"bg_kdbo gZmd ij_ih~Z\Zl_ev dZn
mlheh\gh bkihegbl_evghlh ijZ\Z b hjl]ZgbaZpbb \hkiblZl_evghc jZ[hlu k
N_~ jZevgh]h dZa_ggh]h h[jZah\Zl_evgh]h mqj_""~_gby \ukr_]h h[jZah\Zghb
bgklblml ijzZ\Z b wdhghfbdb N_~_jZevghc kem [u bkiheg_gby gZdZaZzZgbc?
]DXUPDOLP#PDLO UX KWWSV RUFLG RUJ

,1)2508$7,21 $%287 7+( $87+25

=$85 5 2 0867%$)%(&DQGLGDWH RI /HIDO 6FLHQFHV /HFWXUHU RI WK
/IDZ DQG 2UJDQL]DWLRQ RI (GXFDWLRQDO :RUN ZLWK &RQYLFWV RI WK
Rl +LJKHU (GXFDWLRQ 9RORJGD ,QVWLWXWH RI /DZ DQG (FRQRPLFV R
9RORJGD 5XVVLD ]DXUPDOLP#PDLO UX KWWSV RUFLG RUJ

KIZlvy ihklmibeZz
ljbgylzZz d i_qZlb



GZmqgZy klZlvy

M>D
GRL
GZMahjgZy ™ _yl _evghklv ijhdmjhjzZ aZ ijbhklZgh\e
b \hah[gh\e _gb _f ijhba\h?kI\Z ih m]J]heh\ghfm ~_
kjZ\gbl _evgh ijZ\h\hc ZgZeba jhkkbckdh]h
b aZzZjm[_"gh]h hiulZz

>:JVY <YQ?KE:<H<G: IJHGBG:

K_\_jh AZiz~guc bgklblml nbebzZe Mgb\ _jkbl _1Z bf gb
H? DmlZnbgZ F=X: <heh]?*Z Jhkkby SURQLQDGGGG#\DQGH

:gghlZpby KlZlvy ihk\ys_gzZ kjz\gbl_evgh ijz\h\hfm ZgZebam ijhd
jhjkdhlh gzZ”~ahjz azZ ijbhklZgh\e_gb_f b \hah[gh\le_gb_f ijhba\h”kI\Z ih
m]Jheh\ghfm ~_em \ Jhkkbb DZaZoklzZzg_ Ma[_dbklzZzg_ b ;_eZjmkb Bkke
aZzdhgh”zZl_evgu_ fh”_eb hij_~ _eyxsb_ h[t_f b ozZjzdl_j gZ”~ahjguo ihe
fhgbc ijhdmjhjz GZzZ hkgh\_ djbl_jbZevgh]lh ZgZebaZzZ \uy\eyxlky h[{sb_ q_j
b dexg_\u_ jZaebgby gZpbhgZevguo ijZ\h\uo bgklbImlh\ >hdZau\Z_Ilky
AN ckl\mxszZy \ Jhkkbckdhc N_”~_jzZpbb ~Ze__ + JN fh”_ev iZkkb\gh]h m
"hfbl_evghlh gZ~ahjz kha~Z_I| jbkdb aehmihlj_[e_gbc b \hehdblu :\Ihj h]
kgh\u\zZ_| g_h[oh”~bfhklv j_nhjfbjh\Zgby jhkkbckdh]h m]lheh\ghlh ijhp_k
iml_f azZbfkl\h\Zgby wnn_dlb\guo we_f_glh\ ba hiulzZ kljzg Kh”jm _kI\Z C
aZ\bkbfuo =hkm~"ZzZjkl\ ~Ze__ + KG= |Zdbo dZd h[yaZl_evgh_ kZgdpbhghbj
ijhdmjhjz pbnjh\baZpby dhgljhey kjhdh\ b jZkrbj_gb_ iheghfhgbc ijhdm]
ih \hah[gh\e_gbx ~_e b gZijz\e_gbx jhaukdguo f_jhijbylbc P_ev bkke_
\Zgby %+ \ujZ[hldZ ijZzdlbdh hjb_glbjh\Zgguo ij_~eh _gbc ih kh\_jr_gkl\h
\Zgbx ijhdmjhjkdh]h gZz~ahjz \ JN ~ey mkbe_gby _]h ij_\_glb\ghc nmgdpt
1ZjZglbc ijZ\ mgzZklgbdh\ ijhp_kkZ

Dexqg_\u_ keh\Z ijhdmjhjkdbc gZ~ahj ijbhklZgh\e_gb_ m]Jheh\gh]h ~_
\hah[gh\e_gb_ m]heh\gh]h ~_ezZ kjz\gbl_evgh_ ijz\h\_~_gb_ m]lheh\gu
p_kk ~“hkm”_[gh_ ijhba\h~klI\h ijhp_kkmZevguc dhgljhev

M]lheh\gh ijZ\h\u_ gZmdb
>ey pblbjh\Zgby IljhgbgZz > < GZzZ”ahjgZy ~_yl_evghklv ijhdmjhjz a
ijbhklZzgh\e_gb_f b \hah[gh\e_gb_f ijhba\h~kI\Z ih m]J]heh\ghfm ~_em k|

gbl_evgh ijZz\h\hc ZgZeba jhkkbckdh]h b azZjm[_"gh]h hiulZz /H[ FULP
VFLHQWLDUXP Lhf < K GRL

2ULJLQDO DUWLFOH

7KH VXSHUYLVRU\ DFWLYLWLHV RI WKH S
WKH VXVSHQVLRQ DQG UHVXPSWLRQ RI FUL
D FRPSDUDWLYH DQDO\VLV RI UXVVLDQ DQG

< ljhgbgz > <



'$5,$ 9 3521,1%

1IRUWK :HVW ,QVWLWXWH %UDQFK RI 2 ( .XWD¢Q 8QLYHUV!
$FDGHP\ 9RORJGD 5XVVLD SURQLQDGGGGH#\DQGH[ UX

$EVWUDFW 7KH DUWLFOH LV GHYRWHG WR D FRPSDUDWLYH OHJI
VXSHUYLVLRQ RYHU WKH VXVSHQVLRQ DQG UHVXPSWLRQ RI FULPLC
.DIDNKVWDQ B8]EHNLVWDQ DQG %HODUXV 7KH OHJLVODWLYH PRGH!
QDWXUH RI SURVHFXWRULDO VXSHUYLVRU\ SRZHUV DUH H[DPLQHG

DQDO\WVLYVY FRPPRQ IHDWXUHV DQG NH\ GLftHUHQFHV RI QDWLRQDO OH
W LV DUJXHG WKDW WKH FXUUHQW PRGHO RI SDVVLYH QRWL¢{FDW|
5XvVLDQ )HGHUDWLRQ FUHDWHY ULVNV RI DEXVH DQG UHG WDSH 7tk
QHHG WR UHIRUP WKH 5XVVLDQ FULPLQDO SURFHGXUH E\ ERUURZLQJ
H[SHULHQFH RI &,6 FRXQWULHYVY VXFK DV PDQGDWRU\ SURVHFXWRUL
RI WLPH OLPLW FRQWURO DQG H[SDQVLRQ RI WKH SURVHFXWRUTfV

GLUHFW LQYHVWLIJDWLYH DFWLRQV 7KH DLP RI WKH UHVHDUFK LV W]
LPSURYLQJ SURVHFXWRULDO VXSHUYLVLRQ LQ WKH 5XVVLDQ )HGHUD
IXQFWLRQ DQG WKH JXDUDQWHHYV RI SDUWLFLSDQWY ULJKWYV

.H\ZRUGV SURVHFXWRULDO VXSHUYLVLRQ VXVSHQVLRQ RI FULPL
FULPLQDO FDVH FRPSDUDWLYH ODZ FULPLQDO SURFHGXUH SUH W
FRQWURO

&ULPLQDO OHJDO VFLHQFHYV

JRU FLWDWLRQ 3URQLQD '9 7KH VXSHUYLVRU\ DFWLYLWLHV RI
VXVSHQVLRQ DQG UHVXPSWLRQ RI FULPLQDO SURFHHGLQJV D FRPS
DQG IRUHLJQ H[SHULHQFH /H[ FULPLQDOLY VFLHQWLDUXP YRO
GRL

HnbpbZevgu_ "~Zggu_ klZlbklbdb h ijbhklZgh\e _gguo m]J]heh\guo *_eZ
\Zjbl_evgh]lh jZzkke_~h\Zgby hlkmlklI\mxl H”"gZdh aZdhgh”ZIl_evkl\h \ ~Z,
jZa\b\zZ _lky 1zd \ ]h m ihke_ baf_g_gbc \ MID JN ihy\behkv ~hiheg
\Zgb_ ijbhklZgh\e_gby m]Jheh\gh]h ~_eZ ih i q Kkl MID JN ijba
fhlh beb h[\bgy_fhlh gZ \h_ggmx kem ™ [m \ i_jbh” fh[bebaZpbb beb \ \
<K JN eb[h aZdexq_gb_ bfb \ i _jbh” fh[bebazZpbb \ i _jbh” \h_ggh]lh ih
\h_ggh_ \j _fy dhgljzdIlZ h ijhoh™» _gbb \h_gghc kem [u \ <K JN« > @

bf_xlky “Zggu_ qlh ih hkgh\zZgbyf ij_~mkfhlj_gguf ki MID JN ijbhk
ky ihjyrdz hl h[s_]h gbkeZ m]heh\guo ~_e ihklmib\rbo \ km~u i_j\
> @ FzZl_jbZeu ijZz\hijbf_gbl_evghc ijZzdlbdb ihdZau\lZxl hijhk khljm~
ij_™"\Zjbl_evgh]h jZzkke_"~h\Zgby \ <heh]Jh”kdhc h[eZklb \ ]h~m qlh

"hey ijbhklZgh\e_gguo ~_e ijboh”blky gZ ~_ezZ ]~_ ebph g_ mklZgh\e._
hl ke "~kl\by :gZeba jzZkkfzZljb\Z_fh]lh m]heh\gh ijhp_kkmZevgh]h bgk
gZ \ukhdmx kl_i_gv jbkdZ \hehdblu gZjmr_gby ijzZ\ ihl_ji_\rbo b ijbgpb
kjhdZ km~hijhba\h~kl\Z < ~Zgghf dhgl_dkl_ gZ”~ahjgzZy ~_yl_evghklv ij
\ukImizlv hkgh\guf [Zjv_jhf gZ imlb aehmihlj_[e_gbc b [_a”_ckl\by H"g
Ib\ghklv gZijyfmx aZ\bkbl hl aZdhgh”~Zl_evghc fh”_eb hij_~_eyxs_c h
_]h iheghfhgbc KjZ\gbl_evguc ZgZeba aZzdhgh”ZIl_evkI\Z kljZzg KG= h]
ijZ\h\hc |jZz”"bpb_c¢c gh jZaebqgZxsboky \ ijhp_kkmZevguo » [Zeyo ihal\l
h[isb_ ijh[e_fu 1Zd b gZb[he__ ~ _ckl\_ggu_ f_oZgbafu ijhdmjhjkdh]h j_Z

Hkgh\Zgby “ey ijbhklZgh\e_gby ijhba\h”~kI\Z QZklv kil MID J
\Z | ke_"mxsb_ hkgh\Zgby ebph ih”re_"Zs_ _ ijb\e_qg_gbx \ dZg_kI\_
mklZgh\le_gh i q kil MID JN

ih~“haj \Z _fuc beb h[\bgy_fuc kdjueky eb[h f_klh _JTh gZoh ~_gby
gh ih bguf ijbgbgzf i q kl MID JN f klh gZoh ™~ _gby ba\_klg

\hafh ghklv mgzZklby hikmlikI\m_I i q Kl MID JN ijbau\ gz \h



i_jbh” fh[bebazZpbb beb \ \h_ggh_ \j_fy i q kil MID JN \j_f
aZlhe_\zZgb_ ij_iylkl\mxs__ mqZklbx i q kil MID JN > @
< hlebgb_ hl jhkkbckdh]h MID MID J_kim[ebdb DZaZoklzg ~Ze__ + JD Kkl
gylb_ ©ij_ju\Zgby kjhdh\ *hkm”_[gh]h jZzkke_"h\Zgby? Z g_ bo ijbhklzgt
mdZazZggufb \ MID JN MID JD \u”_ey_| ke_~mxsb_ ki_pbnbqg_kdb_ hkgh
GZoh ~_gb_\g_ij_"~_eh\ JD i q b i q kil \ jhkkbckdhf
N e _gh dzd hi®*_evgh_ hkgh\zZgb_ Z \oh”bl \ ihgylb_ ©hlkmlkl\by j Ze
mqgqZklby2 < MID JD wlh kzZfhklhyl_evgh_ hkgh\Zgb_

> ckl\b_ g_ij_h”hebfhc kbeu i q b i q kil \ MID JN IZc
hikmlkI\m_I1 Ijbf_gZgb_ d ki MID JD jZkdju\Z_1| wlh ihgylb_ dzZd ©qj.
pbb ijbjh~rgh]lh b I _ogh]_ggh]h ozjzdl_jz?

<uiheg_gb_ ~_ckl\bc \ ihjy~rd_ ijZ\h\hc ihfhsb i q b i q Kl
\uiheg_gb_ azZijhkh\ h ijZ\h\hc ihfhsb g_ y\ey Iky hkgh\Zgb f ey ijbh
ke_"kl\by kjhd ijb wihf fh™_| ijh*e_\ZIlvky \ h[s_f ihjy~d_

GZagZq_gb_ wdki_jlbau i q Kl k ]hrz \ DZaZoklzZzg_ gz

Ibau ij _ju\Z_| kjhdb jZkke _~h\Zgby < JN ijh\_~ gb_ wdki_jlbau g_ ijbt
ke_"kl\b_ Z \oh”bl \ kjhd ij_"\Zjbl_evgh]h ke_"kl\by
G_h[gZjm _gb_ [_a\_kligh bkg_agm\r_]h ebpzZ i q Kkl > @ K
\Zgb_ "ey " e ih nZdIlm bkqg_agh\_gby < JN |IZdb_~ eZ jZkke_"mxIlky i
MID JN > @
GZjy™m k mdZaZggufb \ MID JN MID J_kim[ebdb ;_eZjmkv "Ze__ A
iey | "\Z mgbdZevguo hkgh\Zgby
G_\hafh ghklv ijhba\h”~klI\Z ke_"klI\_gguo *_ckl\bc [_a dhlhjuo g.

j_r_gb_ h[ hdhggZgbb ke_"kl\by i q kil MID J; wlh ~hklZlhggh
gh\Zgb_ dhlhjh_ fh _I lhedh\Zlvky rbjhdh gZzZijbf_j g_\hafh ghklv ~hi
]h k\b~r_1_ey ba azZ klbobcgh]h [_~kl\by ohly wlh fh _I ih?izZz~"Zlv b ih" «
kbem?2 dhlhjZzy \ MID JN g_ mdZazZgZ
G_h[gZjm  _gb_[_a\_klgh bkgq_agm\r_]h ebpZzZ i q Kkl MID J;
MID DZaZoklzgz wlh \u”_e_gh \ hi*_evgh_ hkgh\Zgb_ < MID JN wlh qZI
i q ki MID JN > @
KIZIlvy MID J_kim[ebdb Ma[_dbklzg "~Ze__ =+ JM > @ kh”_j bl ka

i_j_qg_gv hkgh\zgbc MID JM \ hlebgb_ hl MID JN g_ \u”_ey_I| gh\uo 7t
gh\Zgbc Z bkihevam_I [he__ madmx nhjfmebjh\dm |ljZ"bpbhgguo MID .
\Z | 1Zdbo hkgh\Zgbc dzZd ©ijbaul\ gZ \h_ggmx kem ' [m& beb ©g_\hafh ¢
bguo ~_ckl\bc? 1_j_q_gv y\ley_Ilky aZdjuluf b deZkkbqg_kdbf

LZdbf h[jZzahf gZb[he__ [ebadbf d MID JN yley |ky MID J_kim[ebdb
DzaZoklzgzZ kh” _j bl kzZfuc rbjhdbc i_j g _gv hkgh\Zgbc ey ij_julZgby
ba dhlhjuo \ JN eb[h hlkmIkI\mxI| eb[h j_]Jmebjmxlky bgufb kihkh[Zfb ijh
MID Ma[_dbklzgz gZzZijhlb\ g_ \uoh”bl azZ jZzfdb deZkkbg_kdbo hkgh\Zg
kbckdhfm ijZ\m

Ilheghfhgby b h[yaZgghklb "he " ghklguo ebp ijb ijbgylbb j_r_gby h i

gbb m]Jheh\gh]h ~_eZ

KjZ\gbl _evguc ZgZeba mlheh\gh ijhp_kkmZevgh]lh aZdhgh”*Zl_evkl\.
\uyley | q_luj_ ijbgpbibZevgh jZaebgqgu_ fh”_eb \azbfh”_ckl\by ke _~t
jhjz b km~rzZ dzZ ' ~"Zy ba dhlhjuo hljZz Z_1| Jem[bggu_ kbkl_fgu_ jZaebqk
m]heh\gh]h ij_ke_"~h\Zgby b jzZzkij_~ e _gbb dhgljhevguo nmgdpbc

Jhkkbckdzy ijhp_"mjzZz mklZgh\le_ggZy ¢ kl MID JN oZzZjzdl_jba
ghc Z\lhghfb_c ke_"h\Zl_ey b fbgbfZevguf hi_jZlb\guf dhgljhe_f kh ki
jhjz Ke_~h\zZl_ev jmdh\h”"bl_ev ke "kI\ _ggh]lh hj]J]ZgZ ijbgbfzZxl j_r_g
[jhdmjhj \uklmiz_| \ jheb iZkkb\gh]h ihemqgzl_ey bgnhjfZpbb AZdhg h]



\Zl _ey gZijzZ\blv _fm dhibx ihklZgh\e _gby gh g_ mklZgZ\eb\Z | dhgdj._
wlhlh Gz”*ahj yley_Iky km]lm[h ihke_"mxsbf b nZdmevlZIb\guf HIkmIkIl
pbhgbjmxs_c nmgdpbb ijhdmjhjZz kha”Z_1 jbkd ©nhjfZevgh]h? gZ”~ahjz
\ kbem g f e _ggh Z ijhdmjhj fh™ | hlj_Z]bjh\Zlv gZ 1h g _aZdhgghklv
bkihevamy ijZ\h hlf_gu ih i q Kl MID JN > @

DZaZoklzZzgkdbc azdhgh”~zZl_ev \ kIl MID JD hkms_klI\be j_nhjfm bgklbImIZ ijt
e _gby ijbgpbibZevgh jZaljZgbgb\ ijbhklZgh\e _gb_km” _[gh]lh ijhba\h”Kk
kjhdh\ "hkm”_[gh]h jZkke_"~h\Zgby >ey klZ”"bb “hkm”~_[gh]lh ijhba\h”l
\\_e hkh[uc ijZz\h\hc j_"bf kjhdb "hkm”_[gh]h jZkke_~h\Zgby g_ ijbhklZ¢
ij_julZxlky J_r _gb_ h ij_julZgbb kjhdh\ ijbgbfZ | ebph hkms_kl\eyxs
jZkke_~h\zZgb_ ke_"h\Zl_ev beb "hagz\zZl_ev ijb gZebgbb hkgh\Zgbc

j_q_gv dhlhjuo azdj_ie_g \ q kil MID JD Dexq_\Zy hkh[_gghklv dZa
aZdexqZ _ |ky \ khojZzg _gbb b ~Z° mkbe_gbb gZ”cahjghc nmgdpbb ijhdm
klz"bb Kh]ezZkgh q kil MID JD ihke_ \ug_k_gby ihklZgh\e_gby h ij

Ahkm~_[ghlh jZkke_~h\Zgby ke_~h\Zl_ev h[yaZg \ |_q_gb_ kmlhd gZijZ
Ney khl]ezkh\zZgby Iljhdmjhj\ I _qg_gb_Ij o kmlhd ijb g _h[oh”bfhklb bam
N elZ Ah A _kylb kmlhd kh]JezZkh\u\Z_| ihklZgh\le_gb_ eb[h fhlb\bjh\Zgc
gb_f hidZau\Zz_1 \ _1h kh]l]ezkh\Zgbb b \ha\jZzszZz | » _eh ke_"h\Zl_ex k m
\h~kI\_ g _h[oh”~bfuo ke "kI\_gguo ~ _ckl\bc LzZdbf h[jZahf kZgdpbhghb]
ijhdmjhjz g_ mijZzarg_gZ Z gZijhlb\ \ukIlmiz_1| h[yazl_evguf we_f_glhf

;_ehjmkkdbc ihjy*hd kh]eZkgh q kil MID J; ihklZgh\le_gb_ h ij
ij_™"\Zjbl_evgh]lh ke_7kl\by \ughkblky ke_~h\Zl_e_f ihke_ wlh]lh dhiby
\'I_g_gb_ gZkh\ gZijzZ\ey _lky ijhdmjhjm > @ LZdhc kjhd ljZgknhjfbjn

gZ”ahj ijhdmjhjz \ hi_jZlb\guc iha\heyy _fm ijZzdlbgq_kdb g_f_"e_ggh
ghklv j_r_gby b ijb g_h[oh”Abfhklb \hkihevah\ZIvky ijZ\hf _]1h hlf_gu

Ma[_dkdZy ijhp_"mjzZz kh]ezZkgh Kkl b kil MID JM > @ j_r_gb_
gbb ij_~\Zjbl_evgh]h ke_"klI\by ijbgbfzZz_I| ke_~h\Zl_ev _“bghebqgh AZd
ke ~h\Zl ey ihemq_gby ij "\Zjbl _evgh]h kh]eZkby ijhdmjhjZ gZ ijbhklZ
f_g__ gZ”ahj hklZ_Ilky ihke_"mxsbf

>ey jhkkbckdhc ijz\h\hc kbkl_fu gZb[he__ j_Zebklbgqguf b wnn_dlIb\g
\_jr_gkl\h\Zgby y\ey |ky aZbfkl\h\Zgb_we f glh\ [_ehjmkkdh]h b dZaZz

Iheghfhgby ijhdmjhjZ ih \hah[gh\e_gbx ijbhklZgh\e_ggh]h m]heh\gl

Ilhke_ \kImie_gby \ kbem j_r_gby h ijbhklZgh\e_gbb m]Jheh\gh]h ~_ez
pby ijhdmjhjz g_ ij djZsZ |ky gh __ j Zevguc h[t_f b wnn_dlb\ghklv dZz
ebqgzxlky \ az\bkbfhklb hl ijZz\h\hc fh~_eb

[jZ\h ijhdmjhjz hif_gblv ihklZgh\e_gb_ h ijbhklZgh\e_gbb ijyfh azdj
dl_ qzZklb klZlvb MID JN > @ I|jhdmjhj g_ h[yazZg ijh\_jylv \k_ ijb
N ez ?lh \f_rzl_evkl\h h[uggh ke_"m_1| aZ "Zeh[hc mqgZklgbdzZ ijhp_kkZ
[hjhgghc ijh\_jdb

< MID J_kim[ebdb ;_eZjmkv b J_kim[ebdb Ma[_dbklzZg bf__Ilky ijZ\h
"he ghklghlh ebpzZ hjl]zgh\ ij_~\Zjbl_evgh]h jZkke_"~h\Zgby q Kl

MID JM > @ ih~dj_ie_gh bgkljmf_glzZfb ey ijhZdlb\gh]h dhgljhey <
dmjhj gz~ _ezg ijZz\hf hif_gblv ihklZgh\e _gb_ ke "~h\Zl_ey h ijbhklZgh)
gh\blv ijhba\h”~kl\h k\hbf ihklZzgh\e_gb_f \ ex[h_ \j_fy _keb ijbagzZ_1 |

aZdhgguf beb g_h[hkgh\Zgguf q kil MID JM > @ Z \ ;_eZjmkb i]
gZ”ahjgu_ iheghfhqgby ki MID J; > @ \ijZz\_ ijh\_jylv aZdhgghklv i
glh gz ijzdlbd_ \dexqZ_I ijZz\h bklj_[h\ZIv fZl_jbZeu ~_eZ

< DZaZoklzZg_ kh]lezZkgh q kil MID JD ij_j\Zggu_ kjhdb “hkm~_[gh

\hah[gh\eyxlky ihklZgh\e_gb_ f kZfh]l]h ebpZ hkms_kl\leyxs_]h “hkm~_|[
gb_ ?7~bgkl\_gguf hkgh\zZzgb_f ~ey \ug_k_gby IZdh]h ihklZgh\e_gby y\e



h[klhyl _evkl\ dhlhju_ jZg__ ihkem beb ijbgbghc ~ey ij_julZgby kjhdh
\hah[gh\ey_|I ~_eh kzZf gh \uihegy_| \Z'gmx dhgljhevgmx nmgdpbx ihklr
kl MID JD > @ ijyfh mdzZaulzZz_1 qglh ke_~h\ZIl_ev \ug_ky ihklZgh\e ¢
gbb h[yazg ibkvf_ggh m\_~hfblv h[ wlhf ijhdmjhjZ

ljZ\h gZ \hah[gh\e_gb_ ijhba\h?kI\Z ih ~_em ihdZau\Z_1 y\ey_Ilky eb
\g_rgbf dhgljhe_jhf beb ZdIb\guf km[t_dIlhf mijzZ\eyxsbf oh hf jZkke_"h

< JN ijhdmjhj g_ fh _I \hah[gh\blv ijhba\h”kl\h gZijyfmx ?]h iheghfh
g_gh hif_ghc ihklZzgh\e_gby h ijbhklZzgh\e_gbb ihke_ qg_]lh ~_eh \hal\j

l_ex ¢ kil MID JN > @
< ; eZjmkb ijhdmjhj gz~ _ezg jZ\ghagZqguf kh ke_~h\Zl_e f ijZz\hf \h
ba\h~kl\h k\hbf fhib\bjh\Zgguf ihklZgh\e_gb_f q Kkl MID J; > @

ijhdmjhj Izd _ fh™_I \hah[gh\blv ijbhklZgh\e_ggh_ ke_"kl\b_ hlf_gyy
ke ~h\zZl _ey b \ughky kh[kI\_ggh_ihklZgh\le_gb_ h \hah[gh\e _gbb q k

< DZaZoklzZzg_gZ “hkm”_[ghc klZ"bb ijhdmjhj g_ h[ez~Z | ijyfuf ijzZz\h
ijhba\h~kl\h ih ml]heh\ghfm ~_em WIh ij_jh]Zlb\Z ke_~h\ZI_ey ¢ kil
ijhdmjhjz \ “Zgghf \hijhk_ k\h~blky d ihemqg_gbx ibkvf_ggh]lh m\_~hfe_gby hl k
ey h khklhy\r_fky \hah[gh\e_gbb qlh h[_ki_gb\Z_1| ihke_"mxsbc Z g_ j
dhgljhev

ljh\_~ ggh_ kjzZ\g_gb_ ih”I\_j°~Z 1 qlh gZb[he__ kbevgu_ b kbkl _fg
gu_ ihabpbb ijhdmjhjz \ hlghr_gbb ijbhklZgh\e_ggh]h ~_ezZ ~_ckl\bl_e
\'aZzdhgh”~zZl_evklI\_ ; eZjmkb b Ma[_dbklZgZ Bo fh®_eb \ukljZb\Zx| kd\l
ahjz hl hi_jzZlb\gh]h m\_~hfe_gby q_j _a ]ZjZglbjh\Zggmx ijh\_jdm fZIl _|
ijZ\m g_ lhevdh hif_gblv gh b \hah[gh\blv ijhba\h?kI\h WIh kha”zZ_| j_
ijhp_kkmzZevghlh ijbkmlkl\by ijhdmjhjZz

ljh\_ "~y kjZ\g_gb_ fh gh \u”~_eblv q_luj_fh” _eb \hah[gh\e _gby ijhba
NZy ba dhlhjuo hij_~_ey | ijbgpbibZevgh jZagmx jhev ijhdmjhjz hl izkl
jZ “h Zdlb\gh]h mijzZ\e_gpZ

Jhkkbckdzy fh”_ev ki MID JN > @ o0ZjZdl_jbam_Ilky jZa”™_e_gdg
ljz\hf \hah[gh\blv ijbhklZgh\e_ggh_ ij_"\Zjbl_evgh_ ke_"kl\b_ gzZ”"_e
| _evgh ke_~h\Zl_ev beb jmdh\h”bl_ev ke_"kl\_ggh]lh hj]l]ZgZ Jhev ijhc
dhgljhe f hg fh™ | hif _gblv g _aZdhggh_ beb g _h[hkgh\Zggh_ihklZgh\e
gh\e_gbb ihke_ g_]h ~_eh \ha\jZsZ_I|ky ke_"~h\Zl_ex ey kZfhklhyl_ev
ijhkZz h \hah[gh\e_gbb

Fh~r eb ; eZjmkb b Ma[_dbklzZzgz Kkl MID J; > @ b ki MID JM >
ijhdmjhjm mijZ\e_gq_kdmx dhfi_|I_gpbx GZjy*m kh ke_2~h\zZl_e_f Z \ ;
gZqgZevgbdhf ke_~klI\_gghlh ih*jZza”~_e_gby ijhdmjhj h[ez~Z | ijyfuf i
fhib\bjh\Zggh_ ihklZgh\e_gb_ h \hah[gh\e_gbb ijhba\h”*klI\Z

DZazZoklzgkdzy fh”_ev Kkl MID JD > @ \ dhlhjhc j_r_gb_ h ij_ju
km~_[gh]h jZkke_~h\Zgby ijbgbfZz_| ebph hkms_kl\eyxs__ ~“hkm”~_[gh_
ke "h\Zl _ev beb "hagz\Zl_ev Kh]JeZkgh ¢ kil MID JD > @ ijhdmjh]
\u\Z_| j_r_gb_ h ij_julZzgbb kjhdh\ gh b fh _I hildZzazlv \ wihf nzZdlbq_

\Zy ijh*he blv jZkke_"~h\Zgb_ LZdbf h[jZzahf dZaZoklZgkdZy fh"_ev gZ’
fhsguf ij _\ _glb\guf Z g_Ihevdh ihke_“mxsbf dhgljhevguf iheghfhqgb f
ghc klZz~bb \hah[gh\e_gb_ ijhba\h?klI\Z ihke_ ij_julZgby kjhdh\ hkms_kl
ke_"h\zZl_e_f k fhf_glZ hliz~*_gby h[klhyl_evkl\ ihkem b\rbo hkgh\Zgb_
gby h q_f hg ibkvf_ggh m\_~hfey | ijhdmjhjZ

LZdbf h[jZzahf fh”~_eb ;_eZjmkb b Ma[_dbklzgz ~_fhgkljbjmxl gZb[he
\Zgguc b wnn_dlb\guc ih*oh” ij_\jZsZy ijhdmjhjZ ba iZkkb\gh]h dhgljhe
]h km[t_dIZ mijZ\eyxs_]h oh”~hf jZzkke_ _"h\Zgby

ljZ\h gZ h["Zeh\Zgb_ ijhp_kkmZevguo j_r_gbc yley_ Iky nmg~zZf_glZe



_Cc ijZ\ mgzZklgbdh\ km~hijhba\h”*klI\Z

LZdbf h[jZzahf ijb ~_IZevghf jZkkfhlj_gbb ijhdmjhjkdh]h h[ Zeh\Zgh)
ijbhklzgh\e_gbb *_eZ \uy\ey_Ilky ki_dlj ih*oh”~h\ Jhkkby nhjfZevgh h[_
[h*m \u[hjZ f_"~m ijhdmjhjhf b km~hf DZaZoklZg h[_ki_qb\Z_I \u[hj f_""
\ur_klhysbc ijhdmjhj b ke_"kI\_gguf km~v_c Kkl MID JD dhlhjuc
hi_jzZlb\guc km”_[guc dhgljhev gZ "hkm”~_[ghc klIZ~bb

< Ma[_dbklzZzg_ijZ\h gZ h["Zeh\Zgb_ ~ _ckl\bc b j_r_gbc "he ghklguo
ijhdmjhjz azdj_ie_gh \ dZq_klI\_ h[s_]h ijbgpbiz \ ki MID JM > @ ;_
gbklh \_~hfklI\_ggmx fh*_ev ]J~_ ijhdmjhj \uklmizZz_ | _"~bgkI\_gghc bgkl
"Zeh\Zgby gZ "hkm”_[ghc klZ*"bb WIZ kbkl_fZ ijb \k_c _z hi_jZlb\ghkl
km[t_dlb\ghklb b g_ h[_ki_gb\Z_I| mjh\_gv g_azZ\bkbfhc ijh\_jdb khihkl.
ghc

Ke ~h\zZl _evgh 7~zZ° \ kljZzgZo ]*_nhjfZevgh kms_klI\m_| km”~ _[guc d
JM ijhdmjhjkdh_ h["Zeh\Zgb_ \uihegy | \Z°'gmx ohly b jZagmx jhev h
Ahkm~_[gh]lh nbevljZz JD ~h k\h[h”ghc Zevl_jgZlb\u JN H”gZdh _]h w
kZfhklhyl_evghlh f_ozZgbafZ \hkklZgh\e_gby ijZ\ dzZd ihdZau\zZ_I ijzdl
fh™ | Julv h]ljZgbg_gZ < wlhf dhgl_dkl_ [_ehjmkkdZy fh~_ev iheghklv:
km” ba “Zggh]lh ijhp_kkZ gZ “hkm”_[ghc klZ*bb \ul]ey”bl gZbf_g__ khhl
pbim h[_ki_gq_gby “hkimiz d g_azZ\bkbfhfm b [_kijbkljZklghfm ijZ\hkm~b

ljh\_ "~ _gguc kjzZ\gbl_evgh ijZ\h\hc ZgZeba iha\hey_| k~_eZlv \u\h” I
kbckdzy fh”_ev ijhdmjhjkdh]h gzZz~ahjzZ azZ ijbhklZgh\e_gb_f b \hah[gh\e
N e kms_kI\_ggh mklimizZ_| ih wnn_dlb\ghklb aZzdhgh”Zl _evguf ih"oh”Zf
\'J_kim[ebd_ ;_eZjmkv J_kim[ebd_ Ma[_dbklzg b J_kim[ebd_ DZaZokl
"b\Zxlky ih Ij_f dexq_\uf djbl_jbyf

<h i_j\uo \ gZklb hkgh\Zgbc ijbhklZgh\e_gby MID JN ~_fhgkljbjm_1I k
pbx hg rbj_ ma[_dkdh]h i_j_qgy gh m _ dZaZoklZzgkdh]h b [_ehjmkkdh

\u®_eyxs_]h IZzdb_ hkgh\Zgby dzZd ©g_ij_h”"hebfZy kbeZ? beb ©\uihei
ihjy~rd_ ijZ\h\hc ihfhsb? b ;_eZjmkb k hkgh\Zgb_f ©g_\hafh ghklv ijhba
kiI\_gguo ~_ckl\bc® ihdZau\Z_I| qglh jhkkbckdbc i_j_g_gv g_ ho\Zlu\z_1 \l

kbimzZpbc \ugm ~Zxsbo ij_ju\Zlv jZkke_"~h\Zgb_ WIh \ugm ~Z_1| jhkkbck
e ¢ eb[h nhjfZevgh ih"\h”blv nZdlbq_kdb_ h[klhyl _evkI\Z ih® bf_xsb_
eb[h bkdmkklI\_ggh ijh*e_\ZIv kjhdb ke_"kl\by

<h \lhjuo djblbg_kdh_ jZaebqgb_ gZ[ex”"Z_Iky \ ijhp_"mj_ ijbgylby j
hklZzgh\e_gbb b jheb ijhdmjhjZz gZ wlhf wlzZi_ < JN ~_ckl\m_I| iZkkb\gZy
fhr _ev ke_"h\ZIl_ev ijbgbfzZz_1| j_r_gb_ _~bghebqggh Z ijhdmjhj ihemqz

ghle_gby [_a mklzZzgh\e_gghlh kjhdZ qlh ij_\jZsZ _ |1 gZ~ahj \ ihke_"mxs
< hlebgb_ hl wlhl]h \ ; eZjmkb mklZgh\e g ~ _kldbc gZkh\hc kjhd ey
dmjhjz DZaZoklzZzg ~_ mklZgh\be h[yazZl_evguc ij_~\Zjbl_evguc ijhdm
j_r_gb_ h ij_julZgbb kjhdh\ ijbgbfz_| ke_"h\Zl_ev gh hgh ih*e_"bl kh
ijhdmjhjhf dhlhjuc fh™ _| hldZazlv \ kh]l]eZkh\Zgbb b \_jgmlv ~_eh ey i
ke _~h\Zgby Jhkkbckdzy kbkl_fzZz gZoh”ykv f_""m wlbfb ihexkzZfb g_
hi_jZIb\gh]lh dhgljhey dzZd \ ;_eZjmkb gb ~_cklI\_ggh]lh ij_"\Zjbl_evg
dmjhjz dzZd \ DZaZoklZzg_ qlh kha~Z |1 ihg\m ~ey \hehdblu b aehmihlj_
< lj_lvbo ijbgpbibZevgh jZaebqzZxlky iheghfhgby ijhdmjhjzZ ih \hah]|
ba\h”"klI\Z < JN dhfi_|_gpby jZza~_e_gZ ijhdmjhj fh _1 ebrv hlif_gblv ihk
ijbhklZzgh\e _gbb gh g_ \hah[gh\blv * _eh gZijyfmx wlh ij_jh]ZIb\Z ke _
eZjmkb b Ma[_dbklzZzg_ ijhdmjhj gz”~_e_g ijyfuf ijZz\hf \hah[gh\blv ijhba
fhib\bjh\Zgguf ihklZgh\e_gb_f qlh ij_\jZsZ_| _]1h ba iZzkkb\gh]h dhgljhe
]h mgzklgbdzZ kihkh[gh]h hi_jzZlb\gh mijzZ\eylv oh”hf jZkke_"~h\Zgby
LZzdbf h[jZzahf jhkkbckdh_ ijZ\h\h_ j_]Imebjh\Zgb_ ijhdmjhjkdh]h gz”



kn_j_oZzZjzdl_jbam _|ky iZkkb\ghc jhevx ijhdmjhjZ >ey ih\ur_gby wnn_c
ahjz b khdjzZzs_gby gbkezZ g_h[hkgh\Zggh ijbhklZgh\e_gguo *"_e p_e_kht
\Zgb_ [_ehjmkkdh]h hiulz

Mkbe gb_ ijhp_"mjguo ]ZjZglbc gZ wlzZi_ ijbhklZgh\e _gby Kkl
<\_klIb “zkldbc kjhd ey gZijZ\e_gby ijhdmjhjm dhibb ihklZgh\e_gby h
ij_™"\Zjbl_evgh]h ke_"klI\by Ih ZgZeh]bb k MID J; ij_"eh blv j_~Zdpbx c
JN O©OH ijbhklZgh\e _gbb ij _~\Zjbl _evgh]h ke 2kl\by ke ~h\Zl_ev \ughk
gb_ dhibx dhlhjh]lh \' ' 1_q_gb_ gZkh\ k fhf_glZ \ug_k_gby gzZijz\ey_| ij

JZKkrbjblv i_j_q_gv hkgh\Zgbc “ey ijbhklZgh\e_gby >hihegblv qz
MID JN > @ imgdlZfb ZgZeh]lbgqguf [ _ehjmkkdhfm azZdhgh”Zl_evkl\r
ijhba\h~kI\Z hl®_evguo ke_~klI\_gguo ~_ckl\bc \ Ihf gbke_ km”_[guo wc
lhjuo g_\hafh gh ijbgylv blh]l]h\h_ ijhp_kkmZevgh_ j_r_gb_ _keb bo ijl
Ib\gh hlkjhg_gh ih g_azZ\bkysbf hl ke_~h\Z|l _ey ijbgbgzf? > ckl\b_ g

kbeu ZgZeh]lbqgu dzZaZokdhfm azZdhgh”zZIl_evkl\m ©qj_a\lugZcgu_ kbl
| _ogh]_ggh]h ozZjzdl_jz?2

KIBKHD BKLHQGBDHC<

H ijhdmjZlmj_Jhkkbckdhc N_"_jZpbb N_”"_jZevguc aZdhg hl <
Kh[jZzgb_ aZzdhgh”~Zl_evkI\Z JN < Kl
Km~ _[guc ~_iZjlzf_gl ijb <_joh\ghf Km”_ Jhkkbckdhc N_7~ jZpbb KIZIbklIbc
gu_ h jZ[hl_ km~h\ h[s_c xjbk”"bdpbb ih jZzkkfhlj_gbx m]heh\guo ~_e gZ +
85/ KWWS ZZZ FGHS UX ~ZIZ h[jZs_gby
M]lheh\gh ijhp_kkmZevguc dh”_dk Jhkkbckdhc N_* _jZpbb hl < N
Kh[jZzgb_ aZzdhgh”~Zl_evkI\Z JN < q , Kl
M]lheh\gh ijhp_kkmZevguc dh”_dk J_kim[ebdb ;_eZjmkv hl < A
Fbgkd GZpbhgZevguc p_glj ijZ\h\hc bgnhjfZpbb J_kim[ebdb ;_eZ
k
M]lheh\gh ijhp_kkmZevguc dh”_dk J _kim[ebdb DZaZoklZg hl <
'klzgz Ba” \h BgklblmlZ aZzdhgh”~Zl _evkl\Z JD k
M]lheh\gh ijhp_kkmZevguc dh” _dk J _kim[ebdb Ma[_dbklZg mlI\_j "~ g AZdh
Ma[_dbklzZg hl ji_™ hi LZzrd_gl :~heZl k

5()(5(1&(6

2Q WKH 3URVHFXWRU V 2IILFH RI WKH 5XVVLDQ )HGHUDWLRQ )HGHU
DV DPHQGHG RQ &ROOHFWLRQ RI /DZV RI WKH 5XVVLDQ )HG

-XGLFLDO '"HSDUWPHQW XQGHU WKH 6XSUHPH &RXUW RI WKH 5XVVLD
ZRUN RI JHQHUDO MXULVGLFWLRQ FRXUWV LQ WKH FRQVLGHUDWLRQ R
227 FGHS UX DFFHVVHG

&ULPLQDO 3URFHGXUH &RGH RI WKH 5XVVLDQ )HGHUDWLRQ GDWHG

&ROOHFWLRQ RI /HIJILVODWLRQ RI WKH 5XVVLDQ )HGHUDWLRQ
7KH &RGH RI &ULPLQDO 3URFHGXUH RI WKH 5HSXEOLF RI %HODUXV

DPHQGHG RQ OLQVN 1DWLRQDO &HQWHU IRU /HIJDO ,QIRUPD
S
&ULPLQDO 3URFHGXUH &RGH RI WKH 5HSXEOLF RI .DJDNKVWDQ GI
DPHQGHG RQ $VWDQD 3XEOLVKLQJ +RXVH RI WKH ,QVWLWXW
.DIDNKVWDQ S

&ULPLQDO 3URFHGXUH &RGH RI WKH 5HSXEOLF RI 8]JEHNLVWDQ DSS!I
8]JEHNLVWDQ

K<?>?GBY H,; :<LHJ?



>:JVY <YQ?KE:<H<G: IJHGEBEGImMmQgZxsZyky dmjkzZz aZhqghc nhjfu h[mqg_gl
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GZmqgZy klZlvy

M>D
GRL

ljh[e fu gZagZq _gby gZdZaZgby aZ ij_kimie g
kh\ _jr _ggu_\ khmqgZklbb
GBG: :E?DK:G>JH<G: =:KUFH«<:
GZmqguc i_gbl_gpbZjguc dem] Fbgkd J kim[ebdz ;_eZjr

TDVLPRYD UQ#PDLO UX KWWSV RUFLG RUJ

gghl ZzZpklZlvy ihklys_gZ bkke_"h\Zgbx ijh[e_f gZagZqgq_gby gZdZaZzZghb
"ey khmqgzklgbdh\ :\lhj h[jZzsZ_| \gbfzZzgb_ gZ g_kh\_jr_gkl\h ghjf M]hel
ghlh dh~r_dkzZ Jhkkbckdhc N_"_jZpbb dhlhju_ g_ ij_"mkfzZljb\zZxl f_oZzZ
"bnn_j_gpbZpbb hI\_IkI\_gghklb ~ey ~Zgguo km[t_dlh\ Bkke_"h\Zghb_
kljzb\Z_lky 9Z hkgh\Zgbb ijh\_~_ggh]h ZgZebaZzZ iylb”"_kylb m]heh\guo *_
lhj ~_eZ_ 1 \u\h®u h g_"hklZlhgghklb Zdp_glbjh\Zgby \gbfZgby km~h\ gZ
N _e_gb_ jheb dZ "h]lh khmqgzZklgbdZ gZ \uy\le_gbb hkh[_gghkl_c k\yaZz
g_hdhgg_ggufb g_m~Z\rbfbky ij_klmie_gbyfb Hkh[h_ \gbfZgb_ h[jZsZ_|
0Z gZagZq_gb_ gzZdZazZgby ~ey dZ ~h]h \b~Z khmqzZklgbdz

Dexq_\u_ klkhm\gzZklb_ gZdZaZgb_ "bnn_j_gpbZpby hI\_IklI\_gghklb
mlheh\gh_ aZzdhgh”ZIl_evkI\Z m]heh\gZy hI\_lkI\_gghklv

M]heh\gh ijZ\h\u_ gZmdb
>ey pblbjh\Zgby =Zkufh\zZ G : Iljh[e_fu gZagZq_gby gZdZaZgby

kilmie_gby kh\_jr_ggu_ \ khmqgZklbb /H[ FULPLQDOLY VFLHQWLDUXP
< K GRL

2ULJLQDO DUWLFOH

SUREOHPV RI VHQWHQFLQJ IRU FULPHYV FRPP

1,18 $ *$6<0298%

6FLHQWL¢F SHQLWHQWLDU\ &OXE OLQVN 5HSXEOLF
TDVLPRYD UQ#PDLO UX KWWSV RUFLG RUJ

$EVWUDFW 7KH DUWLFOH H[DPLQHV WKH LVVXHV RI VHQWHQFLQJ
KLIKOLIJIKWY WKH VKRUWFRPLQJV RI WKH 5XVVLDQ &ULPLQDO &RGt
PHFKDQLVP IRU GLFHUHQWLDWLQJ OLDELOLW\ IRU WKHVH LQGLYLC
DQ DQDO\WLV RI ¢IW\ FULPLQDO FDVHV 7KH DXWKRU FRQFOXGHYV
GHWHUPLQLQJ WKH UROH RI HDFK DFFRPSOLFH DQG LGHQWLI\LQJ W
XQ¢QLVKHG DQG IDLOHG FULPHV LV LQVX"FLHQW 3DUWLFXODU DWW
HDFK W\SH RI DFFRPSOLFH

.H\ZRUGV FRPSOLFLW\ SXQLVKPHQW GLifHUHQWLDWLRQ RI UHVSRC
FULPLQDO OLDELOLW\

&ULPLQDO OHJDO VFLHQFHYV

« =Zkufh\z G



JRU FLWDWLRQ *DV\PRYD 1 $ B3UREOHPV RI VHQWHQFLQJ IRU
LQ FRPSOLFLW\ /H[ FULPLQDOLV VFLHQWLDUXP YRO QR
GRL

BgklbIml khmgzZklby ~“hklZlhggh keh guc n_ghf_g m]heh\gh]h ijz\Z
_Ilky hlkmlkI\b_f Ihgguo djbl_jb_\ k\h_]h hij_~_e_gby keh ghklyfb d\zZ
[e_fzfb ijb\e_q_gby d kijz\_"eb\hc hI\_IkI\_gghklb khmqgzZklgbdh\ > Kk
ghjfu M]heh\gh]l]h dh”_dkzZ Jhkkbckdhc N_"_jZpbb ~Ze__ *+ MD JN > @
p_ehf f_oZgbaf gZzdZaZgby "ey khmqgZklgbdh\ aZdexqgZ_Ilky \ Ihf qlh[u c
gbdh\ hi\_gZe Ilhevdh azZz |I_ ~_ckl\by dhlhju_ hg kh\_jrbe >ey wlh]h hi
A [gu_ bgklZgpbb “he gu ijbgbfzZlv \h \gbfzZgb_ kIl _i gv b ozZjzdl_j _]h
nZdl Ihl]h gZkdhevdh dhgdj_lguc km[t_dl ih\ebye gZ Ih qlh[u h[sbc ij_
[ue "hklib]lgml \ iheghf h[t_f_ MdZaZgguc gZfb f_ozZgbaf hljz Z_lky \ Kkl
Ilhjmx gZ gZr \alJey™® g _evay kgblzZlv ki_pbZevghc b * _IZebabjmxs_c i
gZdZazZgby \ jZzkkfzljb\Z_fuo gZfb kemgZyo KhhlI\_IklI\_ggh keh gh Jh\h
fh™ | [ulv wnn_dlb\gh ijbf_g_g gZ ijZdIbd_

Bkke ~h\zZgb_ijh[e_f gZagZg_gby gZdZazZgby ~ey khmqgZklgbdh\ ~he
gZ ZgZeba_ ijzZ\hijbf_gbl_evghc ijZzdlbdb K wlhc p_evx Z\lhjhf klZIvl
ZgZeba m]heh\guo *_e jZkkfhlj_gguo km”Zfb Jhkkbckdhc N_"_jZpbk
bkke ~h\zZgby fh gh j_axfbjh\zZIlv ke_"mxs_

[hevrbgkl\h ij_klmie_gbc \ nhjf_ khmqgZklby [ueb j_Zebah\Zgu ihkj
iu ebp ih ij_"\Zjbl_evghfm k]Jh\hjm % ijblh\hj LZzd gZzZijbf_j it
[mMm*mgb \ khklhygbb Zedh]hevgh]h hivyg gby ij_"eh " be k\h_fm agzZdt
kh\_jrblv IZcgh_ obs_gb_ Ih\ZjZ ba fZ]ZabgZ ©lyl_jhgdzZ?2 k p_evx _]h
\f_klghc j_ZebaZpbb b ihemqg_gby fZl_jbZevghc \u]l]h”u gZ glh K kh]e.
ihA"kmAbfuf \ ij_klmiguc k]l]h\hj > @ H”bg ba mqgzZklgbdh\ ij_klmie_gby ¢
g_ijb\e_dzeky \\b m _]h ijbfbj_gby k ihl_ji_\rbf <lhjhc [ue hkm "~_g ih
JN k d\Zebnbpbjmxsbf ijbagZdhf £ kh\_jr_gb_ ij_klmigh]h ~_ygby Jjmii
\Zjbl _evghfm k]Jh\hjm < ~Zgghf kemqgZ_ hg \uklmiZe \ dZg_kI\_ bkiheghb

khmqzklb_ 1Zd _ [ueh \ujZ _gh b \ bguo nhjfzZo

+ hjl]Zgbah\ZggZy ]JjmiiZz £ ijb]h\hjh\

+ mklhcgb\Zy \hhjm™ _ggZy ]jmiizZ % ijblh\hjz

+ ij_klmigZy ]jmiizZ £ ijb]lh\hj

+ khmqzZklb_ k jZkij_~ _e_gb_f jhe_c & ijb]h\hjh\ LZd ih”kr
\e_q _gZ d m]Jheh\ghc hiI\_IkI\_gghklb dZd ihkh[gbd ij_kIlmie_gby ?_~_
jh\Zebkv ih q kil MD JN b q kil MD JN > @ MdZaZgb_ gZ q

ijb ijb\e_gq_gbb d m]J]heh\ghc hI\_IklI\_gghklb ih2~km~bfh]h ih bghfm m]he
[ueh gZagZq_gh gZzdZazZgb_\ \b~_ebr_gby k\h[h?u kjhdhf gZ "\Z J]h"Z n
Bkoh”y ba ijb\_~_gguo ijbf_jh\ ijz\hijbf_gbl_evghc ijZzdlbdb \ dzZq_k
"ey \bgh\guo ebp [ueb bal[jZgu
ebr_gb_ k\h[h”u % ijblh\hjh\
hiyazl_evgu_ jZ[hlu = ijb]lh\hjh\
rljZzn £ ijb]lh\hjz
Khhi\_ITklI\_ggh fh gh k~_eZlv \u\h” qglh \ [hevrbgklI\_ kemqgZ_ \ ij_|
\_jrzZxlky \ nhjf_ ]jmiiu ebp ih ij_"\Zjbl_evghfm k]l]h\hjm Z \bgh\gu_ eb
kl_i_gb ijb\e_dzZxlky d m]lheh\ghc hI\_IkI\_gghklb \ \b”_ ebr_gby k\h[h~
< dzZq_kI\_]Jez\ghc ijh[e_fu bgklblmlZ gZdZaZgby ~ey "Zgghc dZIl_]h
\ukimiz_| bf_ggh hlkmlklI\b_ kbkl_fghklb ijZz\be \ khhI\_Ikl\bb k dhlhjuf
p_"mjZ "he gZ hkms_kl\eylvky AZdhgh”Zl_ev g_ \u~_ey_| ~Zgguc bgkl
jZa™_e eb[h ]JeZz\m MD JUJN + hgb hljZz zZxlky \ fgh]l]hgbke _gguo ghjfZo %

+ + +



khklz\Zo ij_klmiguo ~_ygbc GZijbf_j ebpzZ dhlhju_ \ khklZ\_ ]jmiiu eb
|_evghfm k]Jh\hjm iulZebkv kh\_jrblv djZz"m [ueb hkm ~_gu ih i ©z2 ¢
q kl MD JN > @ ;_kkihjgh wlh y\ey_Iky g_dhc ij_]jZ”~hc Ihfm qlh[t
ghklv jZzkkfzljb\Z_fh]lh gzZfb bgklblmlzZz jZklhedh\Zlv g_h[oh”bfu_ ghjfu
£ ijbkmlkI\m_1 g_h[oh”~bfhklv \u®_eylv hij_~_e_ggu_ Zki_dlu ba fghlhq
MD JN

< p_ehf ij_~klz\ey Iky qglh ~Zggu_ ijZz\beZ fh]lml [ulv jZa™_e_gu gZ
]imiiu

*+ hisb_ =\ ~"Zgghf kemqgZ_ ke_"m_I| ]Jh\hjblv h l_o ijZ\beZo dhlhju_ |
h{yazl _evghklv ijbgylby \h \gbfZgb_kl_ i _gb mqZklby dZ " "h]h km[t_dIlZ
jZg__ [ueh hif_g_gh g_h~rghdjzlgh \ebygb_ _]h ~_ckl\bc gZ mjh\_gv
ki\bc b I ~

+ ki_pbZevgu_ + a”_kv ih?rjZamf _\Zxlky h[klhyl _evkI\Z dhlhju_ ~he
gu “ey lhlh qglhJu [ueZ \hafh ghklv gZzZijbf_j kgbablv mjh\_gv gZdZaZg
h[klhyl_evklI\Z gZzZijbf_j khklhygb_ a”hjh\vy dhlhjh_ [ueh mqgl_gh ijb ¢
azZgby khmgzZklgbdm > @ eb[h gZh[hjhl _]h ih\ukblv hly]l]gZxsb_ h[klhy
lZzdb_ h[klhyl_evkI\Z “he gu bf_Iv g_ihkj_"klI\_ggh_ hlghr_gb_ bf_ggh «
klb \bgh\gh]lh gzZijbf_j mqblu\Z_Iky ikboheh]bg_kdh_ \ha”_ckl\b_ gZ ¢
_]lh V' k_jv_aghc fZl _jbZevghc azZ\bkbfhklb b | ~

HI" _evgh \gbfZgb_ m~_ebf \hijhkm h gZagZqg_gbb gZdZazgby ey |_
lZxlky khmqgzZklgbdzfb g_m~Z\rbfbky Ih _klv I_o ebp dhlhju_ g_ kfh]ek
Ah\_klb ij_klmigh_~ ygb_~h eh]bg_kdh]h _]Jh azZ\_jr_gby A~ kv ke_“m_
ba ijz\hijbf_gbl_evghc ijZzdlbdb

Ilh*"km~Abfuc ? \aye \ "he] "_g_"gu_ kj_~kI\Z m ihl_ji_\r_]lh : H”gZdh
_1h hg g_ klj_fbeky b ey Ihlh qlh[u ba[Z\blky hl ihl_ji_\r_]lh hg ijbgy
rblv ihke_~g_]lh "bagb >ey Ih]h qglh[u kh\_jrblv *Zggh_ ~_ygb_ hg h[jZ
svx d < qlhfu hg hdZzazZze _fm ihfhsv ihkj_~klI\hf ihbkdZ km[t_dIlZ dhlhjuc kfl
g _gh_\hagzZ]jz ™~ _gb_ kh\_jrblv m[bckl\h Bgufb keh\zZfb ih*"km~bfuc ?
bkihegbl_ey =jz"~Zgbg < khleZkbeky gZ ~Zggh_ ij_~eh _gb_ h~*gzdl
ijbklmiblv d ihbkdm bkihegbl_ey hg h[jZlbeky k ~Zgguf nzZdlhf \ ijZ\hl
hjlZzgu dhlhju_ \ k\hx hg_j _~v hjlJ]Zgbah\Zeb ki_pbZevguc wdki_jbf_ gl

Bkoh”y ba ijb\_~_ggh]h ijbf_jz fh gh dhgklzZlbjh\zZlv qglh a”_kv 1Zzd"
_Iky hlkmlkI\b_ \ dhgdj_IbazZpbb jheb khmqgzZklgbdzZ Bgufb keh\zZfb km*
Imk g_ ijbgbfZ_I \h \gbfZgb_ oZjzdI_jbklbdb ~Zgghc jheb Z Kkhhl\_Ikl
gzZdZazgb_ \ jZaj_a_ kzZgdpbc azZz kh\_jr_gb_ hij_~_e_ggh]h khklz\zZ ij_
ebrv qglh hgh [ueh Jjmiih\uf

< dzZg_kI\_ ijbf_jzZ ijb\_~ f s h~gm kbImZpbx A" _ kv m _ ke_"m_|
pbx <K JN Km~” i_j_d\Zebnbpbjh\Ze ~_ckl\by ih*km~Abfh]h b bkdexgbe ij
MD JN H[klhyl_evklI\Z ~_eZ b"_glbggu \ur_mdZazZgguf dh]*Z ih*"km~Dbi
\k_ ~Zggu_ ~ _jl\u b m _ aZieZlbe \hagZ]jZz ~_gb_ ey bkihegbl ey h~*
kimie_gb_ j_Zebah\Zgh g_ [ueh < ~Zgghf kemqgZ_ km” mdZaZe gZ |lh ¢
MD JN a”~_kv g_mf_kligh > @ Ke_"h\Zl_evgh mdZaZggu_ gZfb ijbf_ju vy
kiI\hf Thfm qglh g_m~Z\rbcky khmqgzZklgbd [m”_| ijb\e_q_g d gZdZaZgbx [_
gZijbf_j _keb jzkkfzljb\zIv \k_ “_ \_jhylghklv kh\_jr_gby ij_klmigh]h '
pZ ;_amkeh\gh ~ZggZy ihabpby y\ey_ Iky kihjghc b \uaul\Z_1| fghlhgbke
\'gZmqgghf h[s_kI\_ < gzZklghklb ih gzZr_ fm fg _gbx a”_kv 1Zd _ ke_"m_
glh ijb 1Zdbo h[klhyl_evkI\Zo gZzdzZazZgb_ [m”~_I g_ \iheg_ kijz\_"eb\uf

GZagZq_gb_ gZdZaZgby ijb g_hdhgq_gghf ij_klmie_gbb 1Zd _ \uau\:
mqgghc lhgdb aj_gby A" _kv ke_"m_1| ijhpblbjh\Zlv ghjfm MD JN Kkl |
©«\ kemqzZ_ g_~h\_"~_gby bkihegbl_e_f ij_klmie_gby ~h dhgpZ ih g_aZ\bky



klhyl _evklI\zZf hklZzevgu_ khmqgzZklgbdb g_kml m]J]heh\gmx hI\_IklI\_gghkl
dij_klmie_gbx beb ihdmr_gb_ gZ ij_kimie_gb_«2 > @ ;_amkeh\gh ~Zgc
_I mklZgh\e_gby hij_~_e_ggh]lh jZa]ljZgbq_gby k jZkkfhlj_gguf gZfb jZg
khmqgzklb_f < dzZg_kI\_ ]JezZ\gh]h hlebgby fh gh \u”®_eblv gZebgb_ keh"
dh]~Z km[t_dl \uvuihegy_I| fgh]J]hgbke_ggu_ jheb b bkihegbl_ey B a”_Kkv
lZzdZy nhjfz ij_klmie_gby dzZd khmqgzZklb_ \\bA~m \hafh ghklb hij_"~_e_gb
dZ ~h]lh ba gbo

H[jZIbf \gbfzZgb_ gZ ijz\hijbf_gbl_evgmx ijZdlbdm b \ wlhf kemqgZ_
ebp ijbgyeb j_r_gb_ h Ihf qlh[u gZizZzklv gZ d\Zjlbjm hij_~_e_ggh]h ]jZ°
ghc kbimzZpbb ih"km~bfuc h]jZgbgbeky Ilhevdh | _f qlh ihdZaZe "Zggmx
\_e dhgljhev gZ Ihl i_jbh~ \j_f_gb ihdZ bgu_ ebpZ ~“he gu [ueb kh\_jr
"behf ihf_s _gbb h]jZz[e_gb_ <f_kl_k |I_f h[klhyl_evkI\Z keh bebkv bgu
dh]~*Z "Zggu_ ebpZ ih"hreb d gm 'ghc d\Zjlbj_ hgb h[gZjm 'beb qglh gz Il
\'g_c gZoh”beky ohaybg dhlhjuc ijb bo Ij_[h\Zgbb hildjulv bf ~\_jv hlc
ihegblv b klzZze ]Jh\hjblv h Ihf qlh g_f_~e_ggh h[jZIblvky \ ijZ\hhojZgbl_
Ebpzf ijbrehkv ihdbgmlv wlhl ~hf 1Zd b g_ “"h\_2~y ij _kIimiguc mfuk_e ~h

Km~ jzkkfzljb\zZy ~_eh ih"km”bfh]h h[jZlbe \gbfZgb_ gZ Ih qglh hg
AN _ckl\byfb \uihegye jhev ihkh[gbdZ b gZ wlhf hkgh\Zgbb ijb gZagZq_g
[ueb ijbgylu \h \gbfZgb_iheh” _gby Kkl MD JN > @ KhhiI\_IkI\_ggh b
N gghc kbimzZpbb fh gh j_axfbjh\zZlv qlh dh]*Z km~hf mklZgZ\eb\Z _lky
\bgh\gh]lh ebpz Ih \ IZdhf kemqZ_ gZdZazZgb_ y\ey_Ilky kijzZ\_~eb\uf b
| _f~_ygbyf dhlhjh_ kh\_jrbeh ebph

<gbfzgb_ ke_"m_I m”~_eblv bgklblmIlm gZdZazZgby b ijb g_hdhgqg_ggh
ghf kemqgzZ_ \Z gh ihgbfzZlv qglh kms_klI\h\Zgb_ kZfh]h g_hdhgqg_ggh]h k
_lky ijb ex[hc nhjf_ij_kimie_gby a”_kv ih*jZzamf \Z |ky bf_ggh nzdl
gby Ke_"h\zZl_evgh ij_"klz\ey_Ilky p_e_khh[jZaguf jZza”_eblv jZzkkfzl
\hijhk gZ g_kdhevdh Zki_dlIh\

lj_ "~ \k_lh mdz _f gZ g _hdhgg_ggh_ khmqgzZklb_ ijb hdhgq_gghf ij
ijbf_j hgh fh™ _| [ulv \ujZz _gh \ ke_"mxs_c kblmzZpbb khljm~gbd [ZgdZ
pbb ij_klimigh]h ~_ygby ij_~hklzZ\ey_ | k\hbf khh[sgbdzZf bgnhjfZpbx dhlh
g_h[oh”bfh < qzZklghklb j_qv b”_| hl iZjhey bkihevah\Zgb_ dhlhjh]h i
k_cn \ dhlhjhf ojZzgylky " _g_"gu_ kj_"kI\Zz Z 1zd _ p_ggu_ [mfZ]b hj]zZg

<f_kl_k I_f ijb j_ZebaZpbb ij_klmie_gby ij_klmigbdb g_ kfh]leb bk
gmx bgnhjfZpbx 1Zd dZd hgZ hdZaZezZkv g_\ _jghc b hgb \u[jZeb bgh
pbZevgu_ f_ozZgbqg_kdb_ kj_~kI\Z ijb bkihevah\Zgbb dhlhjuo bf \k_ " _
k_cn b kh\_jrblv obs_gb_ IjhzgZebabjm_f wim kbImZpbx KhhiI\_TklI\_gc¢
\dexqZy b khljm~rgbdZ [ZgdZ ~_ckl\h\Zeb k “bghc p_evx b mfure_ggh |
rZlb ey Ihlh gqglhJu j_Zebah\ZIlv ij_klmiguc mfuk_e H”*rgZdh ~Zgguc kh
\'dzZq_KkI\_ ihkh[gbdz i_j ~Ze g_ijZ\bevgu_ k\_"*_gby b ke_"h\ZIl_evgh
kj_~kI\_ggufb ~_ckl\byfb b I_fb ihke_"kl\byfb dhlhju_ ihlhf \hagbdeb
ijyfZzy ijbgbggh ke_"kI\_ggZy k\yav £ bgu_ mqZklgbdb \u[jZeb bghc k
ij_kimie_gb_

GZ gZr \aley” ijbf_g _gb_ Kkl MD JN ijb IZdbo h[klhyl _evklI\Zo g_*
kgm_f k\hc \u\h”® I_f qglh \ p_ehf m ihkh[gbdZ [ueh gZf_j_gb_ ij_"~hklZ\b
glh g_ihkj_~kI\_ggh \uihegye \k_ ~_ckl\by >Zgghc ihfhsvx hg g_ lhevdl
kKihkh[kI\h\ZIv \ j_ZebaZzZpbb ijhlb\hijz\gh]lh ~_ckl\by gh b I_f kzZfuf fhib\
ebp d Ihfm qglh[u \k_ ~_ j_rblvky gZ ij_klmie_gb_ fh gh ij_~iheh blv ql
bgnhjfZpbb h iZjhe_ b \h\k_ fh]eh ih\ebylv gZ hdhgqgZl_evgh_ j_r_gb_
guc ihklmihd LzZdbf h[jZzahf a”_kv \b”~blky ijZ\bevguf h[jZsZIvky bf_gg
yf ki MD JN qglh [_amkeh\gh [m~_I [he__ eh]bqguf b ihalhebl gZzagz



gZdZazZgb_"ey IZdh]h km[t_dlIZ

>Ze__ h[jzlbf \gbfZgb_ gZ keh ghklb gZagZq_gby gZdZazZgby ”~ey d
gZklgbdzZ gqglh iha\hebl [he__ ~_IZevgh ih*hclb d h[s_fm \hijhkm h[ bgk
Ney JZKkkfZIjb\Z_fh]lh \b”rZ ij_klmighklb [Ij_"~_\k_]h hif_Ibf Ihl nzdl qlh
gby kh\j_f _gguo mqg_guo gZb[he__ hizkghc jhevx y\ey_ Iky \k_ " hj]lZgkt

K\b~_I_evklI\hf Ihfm y\ey_Iky kh\hdmighklv ~_ckl\bc dhlhjzZy ozZjzdl_]j
NZgghlh \b~rZ khmqgZklgbdZ >Zgguc km[t_dl g_ lhevdh hj]JZgbam_| \_kv
gh b 1zd _ ijhba\h”bl dhgljhevgu_ f_jhijbylby gZ dZ ~hf wlzZi_ _]h j_Zel
kh\j_f_ggh_ jhkkbckdh_ m]lheh\gh_ azZzdhgh”zZl_evkl\h g_ kh”_j bl \ k_]|
eh” _gbc dhlhju_ [u fh]eb [ulv ijbf_g gu \ jZfdZo gZagZq_gby gZdZazZ
klhqg_gby _]h ~ey hjl]zZzgbazlhjz ; _amkeh\gh \ wlihf kemqzZ_ keh gh ]h\h
ijbgpbiz kijz\_"~eb\hklb bgklblmlz gzdzZzazgbc \ p_ehf ;he__ Ih]lh ih~ )
\blky h[_ki_q_gb_ _s_ h”gh]h IZdh]h ijbgpbiz dzd jz\_gkl\h \k_o i_j_*"
\Zl _evgh ih gZr_fm fg_gbx \b”blky ijZ\bevguf Z IZd _ p_e_khh[jZagul
ghjfZo m]J]heh\ghl]h aZdhgZ ke_"mxsbc ijbgpbi ijb gZagZq_gbb gZdZaZc¢
ju_ kh\ _jrbeb hij_~ e _ggh_ ij_klmigh_ "~ ygb_\ nhjf_khmqgzZklby g_ Al
mjh\_gv gZdZazZgby ~ey hjl]ZzgbaZzZlhjz [ue f_gvr_ eb[h b”_glbgq_g k mjh\
bguo \bgh\guo ebp GZ gZr \alJey® ~ZggZy ~_nbgbpby ihalhebl \u”®_eb
dZg_kI\_ gzZb[he__ hizkghc nb]lmju \ kn_j_ khmqgZklby b khhlI\_IkI\ _ggt
ghc f_j_gZagZgblv _fm kijz\_"~eb\h_ b kmjh\h_ gZdZazZghb_

>Ze__ h[jzZIbf \gbfzgb_ gZ ihkh[gbdZz A”_kv m _ fh gh Jh\hjblv h ijh
kilb Z bf_ggh £ h Ihf glh ihkh[gbd b]jZ_ | gZbf_g__ hiZzkgmx jhev |h gZi
ij_"~_\k_]lh h[mkeh\e_gh |I_f qlh ~Zggh_ ebph g_ ijbgbfzZz_1 g_ihkj_"k
\ \uiheg_gbb \k_o ~_ckl\bc dhlhju_ ij_"mkfhlj_gu h[t_dIb\ghc klhjhgl
ghlh khklz\Z Hg fh _I lhevdh ihfh]Zlv jZaebqggufb ~_ckl\byfb eb[h ij_"~
HrgZdh b a~_kv aZzdhgh”zZl_ev g_ hif_qZ_I| mjh\_gv wlh]l]h mqgzZklgbdzZ Lz
mdZazZgby gZ Ih qglh ihkh[gbd "he _g g_klb gZbf_gvr__ gZdZazZgby ih
mqgzZklgbdzfb ij_klmighlh ~_ckl\by KhhlI\_IkI\_ggh b \ ~Zgghf dhgl_dk
ijZ\bevguf mklZgh\blv wim ~_nbgbpbx \ m]Jheh\guc jhkkbckdbc aZdhg

JZkkfzljb\Zy bgklblml gzdzZzazgby g_h[oh~bfh IZd _ hif_Iblv b Ih qlt
\Z | kms_kI\_ggh_\ebygb_ g_Ilhevdh kzZfZ jhev khmqgzZklgbdZ gh b 1Z
dhlhjzy ijbf_gy_Ilky \bgh\gufb ebpzfb \ dhgdj_Ighc kbImzZpbb GZijbf_j
ZebaZpbb ijhib\hijZ\guo ~_ckl\bc \ khklZ\_ ]jmiiu qglh [_amkeh\gh h[ml]
ghle _gb_[he__ " _kldh]h gZdZaZgby

<f_kl_k I_f dzd gzZfb m _ [ueh ijhZgZebabjh\Zgh gZ ijbf_jZo ba ijzd
[he__ \ukhdh]lh mjh\gy gZdZazZgby ih jzkkfzljb\Z_fhc gZfb ijbgbg_ klz

guf lhevdh \ IThf kemqzZ_ _keb ih*h[gZy kZgdpby ijbkmlklI\m_I \ dhgdj_|I
\k_1"Z gZoh”bl k\h_ hljz " _gb_ \ ghjfZzo MD JN WIh gZ gZr \alJey™ \ua
fhklv \ Ihf qglhfu azdhgh”Zl_ev \k_ ~_ ij_~mkfhlj_e ijbkmlklI\b_ wlh]h ijb:

kZgdpbb Ihlh ij_kIimie_gby dhlhjh_ \ ijbgpbi_ fh _I [ulv j_Zebah\Zgh \
kfh™ _ | h[_ki_qgblv kijz\_~eb\hklv gZzdZazgby b fbgbfbabjm_I| keh ghklb
d\ZebnbdZpbb kh”_yggh]h

;he __ Ihlh \ ghjfZo MD JN keZ[h hljZz  _gh jZa]ljZgbg_gb_ jZagh\b”ght
nhjf dhlhju_ bf_xI ijbgpbibZevgu_ \Z gu_ hlebgby f_""m kh[hc ih k!
hizkghklb GZijbf_j ]jmiiz ebp ih ij_~\Zjbl_evghfm k]l]h\hjm b hj]lJZgbah
g fhlml gZoh”blvky \ h*rghc gZklb ghjfu 1Zd dZd wlh “hklZlhqgh jZagu
]jmiiu ebp b ihke_~gyy ba gbo y\ey |ky gZb[he__ hizZzkghc

Ke_"h\Zl_evgh k_]h”gy \Z gh 1Zd _ kljmdImjbjh\ZIv ghjfu MD JN I.
glhfu \ aZ\bkbfhklb hl \b”A"Z ]jmiih\hc nhjfu gZzdzZazZgb_ fhleh m\_ebqgb\Z
“Zlvky GZijbf_j azZ ]jmiim ebp ih ij_"\Zjbl_evghfm k]J]h\hjm g_h[oh”bfh



f gvr__ gZdZaZgb_ g_f aZ hj]JZgbah\Zggmx ]Jjmiim = hgb “he gu gZoh*"
klyo ghjfu MD JN b g_ mjzZ\gb\ZIvky

LZzdbf h[jZzahf gZ k_]h”gyrgbc ~_gv fh gh ]Jh\hjblv h Ihf qlh bgklbIm]l
khmqgzklbb bf_ | ~hklzZlhggh_ fgh ™ _klI\h _s g _jZaj_r_gguo ijZ\h\uo ijh
kI\_ ]Jez\gh]h _]1h g_~hklzldZ ke_"m_I| \u”_eblv hlkmlkl\b_ kbkl_fu gzZd
dZ ~“hc ghjf_ MD JN gZdZazZgb_ \ukljzZzb\Z_Ilky hI*_evgh azZdhgh”Zl_ev
\Z | hiI*_evghc ]JeZ\u *ey wlh]lh GZzZdZazZgby g_ jZa”_eyxlky \ aZ\bkbfh
jhev bljz_I ij_klmigbd qgqlh gZ gZr \alJey™ g_ iha\hey_I| \ iheghc f_j_ ]h)

bgklblml gZzdZazZgby kh[ex”Z_1 ijb wlhf JeZ\gu_ ijbagZdb \ p_ehf m]heh'
kijz\_~eb\hklb b jz\_gkl\z
>ey hjl]Zzgbazlhjz ke_"m_1I ij_~"mkfzZljb\Zlv ke_"mxs__ ijZ\beh _fm ¢

gZagZg_gh gzZzdZazZgb_ jzZ\gh_ eb[h [he__ fy]dh_ \ kjzZ\g_gbb k bgufb
gZy jhev "he ' gZ gZzdZau\zZlvky fZdkbfZevgh \hafh gufb kZgdpbyfb ih kjZz
km[t_dlzfb Qlh ~_ dzZkzZ_lky ihkh[gbdZ |Ih a~_kv + gZh[hjhl 7ey g_]h
ijbgpbi \ khhI\_Ikl\bb k dhlhjuf hg fh _| g_klb gZzdZazgb_ dhlhjh_ o02Z]j
gbfZevgufb kZgdpbyfb \ kjZ\g_gbb k bgufb ebpzZfb 1Zd dzZzd _]h ~_ckl\
gbadbc mjh\_gv hiZzkghklb

Hlghkbl_evgh jZal]jZgbqg_gby gZdZazZgby \ aZ\bkbfhklb hl nhjfu khmqZz
ijbkmlkl\mxI| fghlhgbke _ggu_ ijZ\h\u_ ijh[_eu FZeh Ih]h qglh aZdhgh”"2Z
\Zxlky ]jmiih\u_ nhjfu \h \k_o khklz\Zo ij_klmie_gby _s_ b hlkmlkl\m_]I
ih \b”rZf ]jmiih\uo nhjf + aZ kh\_jr_gb_ ij_kimie_gby ]Jjmiihc ebp ih ij_~»
klh\hjm b hjl]Zgbah\Zgghc ]Jjmiihc fh™ | [ulv gZagZq_gh h*"bgZdh\h_ gZdz:
\aljJey™ g_"himklbfh ;_amkeh\gh wlhl nzZdlhj 1Zzd _ ke_"m_Il mqgblu\Zlv
\Zgbb ghjf MD JN + bo ke_"m_1I| jZza~_eblv \ aZ\bkbfhklb hl kl_i_gb hiZzk
kI\_ggh ij_~mkfhlj_lv gZjZklZxsbc \b» gZdZaZgby

KIBKHD BKLHQGBDHCc<

=Zkufh\z G : Ihgylb_ b ijbagzdb ij_kImie_gbc kh\_jrZ_fuo \ nhjf_ khmgq
[e_fu hij_"~_e_gby G : =Zkufh\z /H[ FULPLQDOLY VFLHQWLDUXP #
+ K

M]heh\guc dh”_dk Jhkkbckdhc N_"_jZpbb hl < NA j_~ hl
[iZgb_ azZzdhgh”Zl_evkI\Z JN = + < + Kl

ljblh\hj jZchggh]lh km”~Z ] Dbjh\Z hl Z\]mklZz ] ih " _em « + 8
FOFN UX 7G)1 ~ZIZ h[jZs_gby

ljb]h\hj E_gbgkdh]lh jZchggh]lh km”~"Z ] FZoZqdZeu hl Z\ImklZz ] ih ~_el
+ 85/ KWWSV FOFN UX 7F[L "ZIZ h[jZs_gby

I[jblh\hj <bexgbgkdh]h Jhjh*"kdh]l]h km~Z DZfgzZkldh]h djZy hl bxey ]

+ 85/ KWWSV FOFN UX 71Z; ~ZI1Z h[jZs_gby

[jblh\hj Kh\_Ikdh]lh jZchggh]lh km~Z hli N dZjy ] ih A" _em «
KWWSV FOFN UX %(-TW ~ZIZ h[jZs_gby

ljb]h\hj I _Imrbgkdh]h jZchggh]h km~Z <eZ”~bfbjkdhc h[eZklb hl ghyljy
< + 85/ KWWSV FOFN UX %(.YM ~ZIZ h[jZs_gby

i_eeypbhggh_ hij_~ e _gb_ <_joh\gh]l]h Km~Z JN hl < 1M ljb]
lh q kl bi ©a? q kl MD JN aZ ijb]hlh\e_gb_ d m[bckl\m Hij_"~_e_
hklZz\e_g [_a baf_g_gby * 85/ KWWSV FOFN UX %;$ ~ZIZ h[jZs_gby

:i_eeypbhggh_ hij_~_e _gb_ < _joh\gh]l]h Km~Z JN hl < M ki |
\hj 1h q ki q ki i ©]2 ¢ kl MD JN aZ hj]JZgbazZpbx ijblhlh\e_
gbx g_eh\_dzZ ih ¢ kl o} kl i i ©\ a2 g kl MD JN aZ hjlZghb:
ih g kl MD JN aZ g_aZdhggh_ ghr_gb_ hjm by Hij_~_e_gb_ <K IJN 1jb]
A_ckl\by i_j_d\Zebnbpbjh\Zgu k g ki q kl i i ©\ a? g kl M D

i ©a? q kl MD JN ihkdhevdm h[klhyl_evkI\Z k\b”A_1_evkI\mxI| h ijb]hll

kimie_gbx g_ \uoh”yl azZ _]h jZfdb b g_ fhlml [ulv d\Zebnbpbjh\Zgu ih g kl
hjl]ZzgbazZpby ij_klmie_gby + 85/ KWWSV FOFN UX %D$ ~ZIZ h[jZs_gby



< _joh\guc Km” Jhkkbckdhc N_”~ jZpbb ;xee_ | _gv « lhrz + 85/ KW\

UX ILOHV NZ1Z hljZs_gby
Ygdh\kdbc > : Ijh[e_fu gZagZg_gby gZdZazZgby aZ khmqgzZklb _ Ijh[_eu \
dhgh”ZIl_evkI\_ % L * < + K

5()(5(1&(6

*DV\PRYD 1 $ 7KH FRQFHSW DQG FKDUDFWHULVWLFV RI RIITHQFHV F|
SUREOHPV RI GHILQLWLRQ 1$ *DV\PRYD /IH[ FULPLQDOLV VFLHQWL
SS +

&ULPLQDO &RGH RI WKH 5XVVLDQ )HGHUDWLRQ RI -XQH 1R )=
&ROOHFWLRQ RI /HIJLVODWLRQ RI WKH 5XV3#UWQ )HGHUDWLRQ =
-XGIJPHQW RI WKH .LURY 'LVWULFW &RXUW RI $XJXVW LQ &DVH 1|

UX 7G)1 DFFHVVHG ODUFK
-XGIJPHQW RI WKH /HQLQVN\ 'LVWULFW &RXUW RI ODNKDFKNDOD GC
+ 85/ KWWSV FOFN UX 7F[L DFFHVVHG
-XGIJPHQW RI WKH 9LO\XFKLQVN\ &LW\ &RXUW RI WKH .DPFKDWND .U
+ 85/ KWWSV FOFN UX 71Z; DFFHVVHG
-XGIJPHQW RI WKH 6RYHWVN\ 'LVWULFW &RXUW RI '"HFHPEHU L C
KWWSV FOFN UX %(-TW DFFHVVHG
-XGIJPHQW RI WKH 3HWXVKLQVN\ 'LVWULFW &RXUW RI WKH 90DGLPLU
1R + 85/ KWWSV FOFN UX %(.YM DFFHVVHG
$SSHDO UXOLQJ RI WKH 6XSUHPH &RXUW RI WKH 5XVVLDQ )HGHUDWL
-XGJPHQW 8QGHU 3DUW RI $UWLFOH DQG VXESDUDJUDSK pJT RI 3|
&RGH RI WKH 5XVVLDQ )HGHUDWLRQ IRU SUHSDUDWLRQ IRU PXUGHU 5
KWWSV FOFN UX %;$ DFFHVVHG
$SSHDO 5X0O0LQJ RI WKH 6XSUHPH &RXUW RI WKH 5XVVLDQ )HGHUDWLR
-XGJPHQW B8QGHU 3DUW RI $SUWLFOH 3buUuw RI $SUWLFOH DQG V
RI WKH &ULPLQDO &RGH RI WKH 5XVVLDQ )HGHUDWLRQ IRU RUJDQLV
SHUVRQ XQGHU 3DUW RI $UWLFOH 3bDUwW RI $UWLFOH VXE FOD’
RI WKH &ULPLQDO &RGH RI WKH 5XVVLDQ )HGHUDWLRQ IRU RUJDQLVLQ
RI WKH &ULPLQDO &RGH RI WKH 5XVVLDQ )HGHUDWLRQ IRU WKH XQC
WKH 6 XSUHPH &RXUW RI WKH 5XVVLDQ )HGHUDWLRQ 7KH VHQWHQFH K
EHHQ UHFODVVLILHG IURP 3DUW RI $UWLFOH 3DUW RI $UWLFOH
RI $SUWLFOH RI WKH &ULPLQDO &RGH RI WKH 5XVVLDQ )HGHUDWLRQ
HKT RI SDUW RI $UWLFOH RI WKH &ULPLQDO &RGH RI WKH 5XVVLDQ
LQGLFDWH SUHSDUDWLRQ IRU WKH RITHQFH GR QRW JR EH\RQG LWV V
RI $SUWLFOH RI WKH &ULPLQDO &RGH RI WKH 5XVVLDQ )HGHUDWLRQ
KWWSV FOFN UX %D$ DFFHVVHG
6XSUHPH &RXUW RI WKH 5XVVLDQ )HGHUDWLRQ %XOOHWLQ 1R
ILOHV DFFHVVHG
<DQNRYVN\ " $ 3UREOHPV LQ VHQWHQFLQJ IRU FRPSOLFLW\ *DSV
9RO + 1R + SS *

K<?>?GBY H; :<LHJ?
GBG: :E?DK:G>JH<G: =:KUFH<klhjhggbd F_"j_]bhgZevghc h[s_kl\_gghc

hjl]ZzgbazZpbb ©GZmqguc i_gbl_gpbzjguc dem|? Fbgkd J_kim[ebd:
TDVLPRYD UQ#PDLO UX KWWSV RUFLG RUJ

,1)2508$7,21 $%287 7+( $87+25

1,1$ $ *$6<029%6XSSRUWHU RI WKH ,QWHUUHJLRQDO 3XEOLF 2UJDQL]
&OXE OLQVN 5HSXEOLF RI %HODUXV TDVLPRYD UQ#PDLO UX KWWSV

KlZlvy ihklmibeZz
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