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$EVWUDFW
,Q����FKLOGUHQ ZLWK GLDEHWHV PHOOLWXV RI WKH ILUVW W\SH LQ WKH EORRG VHUXP DQG RUDO IOXLG DW YDULRXV

VWDJHV RI GLVHDVH FRPSHQVDWLRQ XVLQJ LQGH[ LQGLFDWRUV��WKH SHULRGRQWRORJLFDO VWDWXV��WKH OHYHO RI PDWUL[
PHWDOORSURWHLQDVHV� �003����003����003����003����� WKHLU WLVVXH ,QKLELWRUV� �7,03���� 7,03����� DQG
WKH UHODWLRQVKLS EHWZHHQ WKH H[SUHVVLRQ RI LQIODPPDWLRQ IDFWRUV DQG WKH FOLQLFDO SLFWXUH RI SHULRGRQWDO
GLVHDVH�� 5HVXOWV DUH FRPSDUHG ZLWK VLPLODU SDUDPHWHUV RI� ��� FKLOGUHQ ZLWKRXW HQGRFULQH SDWKRORJ\��
7KH REWDLQHG UHVXOWV LQGLFDWH WKDW LQ FKLOGUHQ ZLWK FRPSHQVDWHG W\SH���GLDEHWHV PHOOLWXV��WKH SURFHVVHV
RI V\QWKHVLV RI PDWUL[ PHWDOORSURWHLQDVHV DQG WKHLU WLVVXH LQKLELWRUV DUH EDODQFHG LQ WKH SUHVHQFH RI
UHYHUVLEOH LQIODPPDWRU\ FKDQJHV LQ SHULRGRQWDO WLVVXHV��:LWK WKH GHFRPSHQVDWHG IRUP RI W\SH���GLDEH�
WHV PHOOLWXV��WKHUH LV DQ LPEDODQFH EHWZHHQ WKH V\QWKHVLV RI PDWUL[ PHWDOORSURWHLQDVHV DQG WKHLU WLVVXH
LQKLELWRUV��ZKLFK SURYRNHV GLVWXUEDQFHV LQ UHPRGHOLQJ SURFHVVHV DQG WKH VWUXFWXUDO RUJDQL]DWLRQ RI WKH
H[WUDFHOOXODU PDWUL[ LQ SHULRGRQWDO WLVVXHV RI LUUHYHUVLEOH QDWXUH�

.H\�ZRUGV��W\SH���GLDEHWHV�PHOOLWXV��SHULRGRQWDO�VWDWXV��PDWUL[�PHWDOORSURWHLQDVHV��WLVVXH�LQKLELWRUV��
FKLOGUHQ
V�SRSXODWLRQ��PDUNHUV�RI�LQIODPPDWLRQ�
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dZrZ P G >b__^k^gmlbZegZrZ ]bZ`ghlmbdZ b e^\a'
^gbr^ ^g]hdkbggrda sZ[he^oZgr kndhoh]lmoh
G G^]bmlbgZ l

;\Z]^fZ

<^skndbda G G Mhgdbg P > @Zk[^k > ;
PhskZlmgZrZ _bsbheh`brZ _bsbheh`brZ kZsobmbrZ k^'
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RPC
>Zor]ho < H >hf^grnd > ; Abe!fbrZkhoZ

@ H b ]k IimbfbsZ\brZ ]bZ`ghlmbdb lZaZkgh`h
]bZ[^mZ C mbiZ n ]^m^c ih k^sne!mZmZf \bmhfhk_h'
eh`b\a^ldba blle^]hoZgbc [nddZe!gh`h ^aibm^ebrZ
b ikh\^llho hdblebm^e!gh`h lmk^llZ o khmhohc ih'
ehlmb MmhfZmheh`brZ ]^mldh`h ohskZlmZ b ikh'
_beZdmbdZ N RPC M

E

>^]ho C C EnkZr^o N E J^m^kdhoZ P ;
MZdaZkgr ]bZ[^m n ]^m^r b ih]khlmdho kndhoh]'
lmoh ^ bs] A?IN;L'G^]bZ
l
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>hf^grnd > ; P^]^labgZ ? A >fb'
mkbr^gdh M P b ]k PebrZgbr^ sn[h\a^ernlmgrda
ZghfZer gZ ^e^f^gmgr lhlmZo b nkho^g k^sblm^gm'
ghlmb lf^laZgghr lerngr n ]^m^r b ih]khlmdho
MmhfZmheh`brZ ]^mldh`h ohskZlmZ b ikh_beZdmbdZ

N RCP M
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>hf^grnd > ; >Zor]ho < H AbefbrZkhoZ
@ H b ]k PebrZgb^ mrZsa^lmb m^\a^gbrZ lZaZkgh`h
]bZ[^mZ C mbiZ n ]^m^r gZ lmhfZmheh`b\a^ldbr lmZ'
mnl b bffngheh`b\a^ldb^ [bhabfb\a^ldb^ ihdZ'
sZm^eb lrbohkhmdb dkhob b khmhohr sab]dhlmb =aZlm
C JZkh]hgmheh`brZ N RRCC M
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>hf^grnd > ; >Zor]ho < H AbefbrZkhoZ
@ H b ]k >bZ`ghlmb\a^ldh^ b ikh`ghlmb\a^ldh^
sgZ\a^gb^ dkblmZeeb\a^ldba lmkndmnk khmhohr sab]'
dhlmb n ]^m^r l ZghfZebrZfb hddernsbb MmhfZ'
mheh`brZ ]^mldh`h ohskZlmZ b ikh_beZdmbdZ
N RPC M
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>hf^grnd > ; EZklebr^oZ ; A T^e^gldr

P ; b ]k CliheshoZgbr^ f^mh]Z ihebf^kZsgh'
ml^ighr k^Zdmlbb ]erZ b]^gmb_bdZmlbb fZkd^kgrda
iZkh]hgmhiZmh`^gho ikb hml^gd^ orkZsa^gghlmb
sn[h\a^ernlmgrda ZghfZer n ]^mldh`h gZl^e^'
gbrZ MmhfZmheh`brZ ]^mldh`h ohskZlmZ b ikh'
_beZdmbdZ N RCCC M
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RRCC
>hf^grnd > ; AbefbrZkhoZ @ H P^]^lab'

gZ ? A b ]k CliheshoZgbr^ gbsdhbgm^glboghr eZs'
^kghr m^kZibb o dhfie^dlghf e^\a^gbb `^g^kZe'
bshoZggh`h dZmZkZegh`h `bg`bobmZ n sa^gla\abg

JZkh]hgmheh`brZ N RRCC M

'

'
C

RPC
>hf^grnd > ; >Zor]ho < H AbefbrZkhoZ

@ H b ]k Ilh[^gghlmb mlbmhdbghoh`h ikh_berZ kh'
mhohr sab]dhlmb n ]^m^r l lZdaZkgrf ]bZ[^mhf
C mbiZ gZ kZseb\agrda lmZ]brZda dhfi^glZmlbb
sZ[he^oZgbrZ MmhfZmheh`brZ ]^mldh`h ohs'
kZlmZ b ikh_beZdmbdZ N RPC M

'

C
RCCC

>hf^grnd > ; EZklebr^oZ ; A T^e^g'
ldr P ; b ]k Mblm^fgr ZgZebs _Zdmhkho kbldZ
ohsgbdgho^gbrZ b kZsobmbrZ dZkb^lZ n ]^m^r l
ZghfZebrZfb sn[h\a^ernlmghr lblm^fr \aZlm C

MmhfZmheh`brZ ]^mldh`h ohskZlmZ b ikh_beZd'
mbdZ N RCCC M

'
'

'
CC '

RCCC

>hf^grnd > ; >Zor]ho < H Abefb'
rZkhoZ @ H b ]k Mblm^fgr ZgZebs _Zdmhkho kbldZ
ohsgbdgho^gbrZ b kZsobmbrZ dZkb^lZ n ]^m^r l
ZghfZebrZfb sn[h\a^ernlmghr lblm^fr \aZlm CC

MmhfZmheh`brZ ]^mldh`h ohskZlmZ b ikh_beZd'
mbdZ N RCCC M

'
'
'



G^mZ[heb\a^ldbr^ b fbdkh[bheh`b\a^ldbr^
hlh[^gghlmb [bhmhiho ihehlmb kmZ n ]^m^r l sn[h'
\a^ernlmghr iZmheh`br^r fhgh`kZ_brZ > ;
>hf^grnd @H AbefbrZkhoZ H C <rdhoZ b ]k
MmZokhihe Cs]'oh MmAGO l

'
'

Gbdkh^dheh`brZ ihehlmb kmZ ]^m^r l okhsa'
]rhggrf g^lkZla\a^gbr^f grh[Z fhgh`kZ_brZ
> ; >hf^grnd C ; <Zsbdho G A A^oZg]hoZ

b ]k MmZokhihe Cs]'oh MmAGO l

'

Ilh[^gghlmb fhk_h`^g^sZ \a^ernlmgh'ebm'
l^ohr h[eZlmb o lf^gghf ikbdnl^ fhgh`kZ_brZ
> ; >hf^grnd ; ; Ehkh[d^r^o ? A P^'

]^labgZ b ]k MmZokhihe Cs]'oh MmAGO
l

'

J^klbg F M ?ebsZkhoZ P G >rZdhoZ M P
MmhfZmheh`brZ ]^mldh`h ohskZlmZ O\a^[gZrZ
ebm^kZmnkZ ]erZ f^]bmlbgldbda onsho Cs] ^ i^k'
^kZ[ b ]hi G G^]bmlbgZ l

; = =Zf^khg L J Qb]f^k
'
'

MikZoh\agbd ih ]^mldhr lmhfZmheh`bb ih]
k^] ; = =Zf^khg L J Qb]f^k i^k l Zg`e ih]
k^] N @ Pbgh`kZ]hohr H P AbgZeb I T Nhihe'
gbmldh`h G G?>ik^ll'bg_hkf
l

?g]hdkbgheh`brZ b f^mZ[hebsf N i^k l
Zg`e ih] k^] @ @e^fbg`Z >sa > <Zdlm^kZ
; ? <kh]nlZ F ; @khf^gZ G G^]bmlbgZ

l
;eo^l = <kZg]Zh G ;g]bhg D G^g^'

s^l L IkZe a^Zema dghpe^]`^ Zg] aZ[bml bg \abe'
]k^g pbma mri^ ]bZ[^m^l f^eebmnl <kZs >^gm D

Phe
;g]^klhg M M Qn E HZ`Zl^ B ^m Ze

?__^\m h_ fZmkbq `er\Zmbhg hg ^qik^llbhg h_ mri^
CP \heeZ`^g GGJ GGJ Zg] NCGJ [r an'
fZg f^lZg`bZe \^eel =^ee ;]a^l =hffng

;f^kb\Zg >bZ[^m^l ;llh\bZmbhg >bZ`'
ghlbl Zg] \eZllb_b\Zmbhg h_ ]bZ[^m^l f^eebmnl
>bZ[ =Zk^ Phe Mniie J M M

<k^p E >bgZdZkiZg]bZg > HZ`Zl^ B
Nblln^ bgab[bmhkl h_ f^mZeehikhm^bgZl^l ^ohen'
mbhg lmkn\mnk^ Zg] _ng\mbhg <bh\abf <bhiarl
;\mZ Phe J

=ang` ; Q SZg` B B Mb`kblm G E ^m
Zm GZmkbq f^mZeehikhm^bgZl^ Zg] ^qZ\^k'

[Zm^ Zkm^kbZe lmb__^gbg` Zg] Zg`bh`^g^lbl bg ]bZ'
[^m^l Zg] \akhgb\ db]g^r ]bl^Zl^ =Zk]bhoZl\
L^l

=aZg]gZ M <ZmaeZ G GZ]ZZg P EZekZ
M >bZ[^m^l G^eebmnl Z kbld _Z\mhk _hk i^kbh]hg'
mZe ]bl^Zl^ Cgm^kg^m D @Zfber JkZ\ Phe

FZeeZ ? <bg = MaZgmZgn F ^m Ze J^kb'
h]hgmZe \aZg`^l bg \abe]k^g Zg] Z]he^l\^gml
pbma ]bZ[^m^l Z \Zl^'\hgmkhe lmn]r >bZ[^m^l
=Zk^ Phe

=hhd^ > Q Jehmgb\d F Nri^ ]bZ[^m^l
f^eebmnl bg i^]bZmkb\l J^]bZmk L^o Phe

J
=kZb` G ? BZmm^kle^r ; >hgZ`an^ E =

>^_bgbmbhg ^ib]^fbheh`r Zg] \eZllb_b\Zmbhg h_ ]b'
Z[^m^l bg \abe]k^g Zg] Z]he^l\^gml J^]bZmkb\
>bZ[^m^l Mniie J

GZd^eZ G MZeh N Obmmh P D FZkcZoZ B
GZmkbq f^mZeehikhm^bgZl^l GGJ Zg] NCGJ
h_ ma^ hkZe \Zobmr \^eeneZk hkb`bg Zg] k^eZmbhglabi
mh i^kbh]hgmZe lmZmnl D >^gm L^l Phe

J
HZ`Zl^ B Qh^llg^k D @ GZmkbq f^mZe'

ehikhm^bgZl^l D <bhe =a^f Phe
J
MhklZ N NcZ]^kaZg^ F MZeh N GZmkbq

f^mZeehikhm^bgZl^l bg hkZe ]^l^Zl^l IkZe >bl
Phe J
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