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'yD WUrQ WKX\GW F{QJ E9QJ WURQJ [m KaL KUF E
JLWD F+P QK5Q FoD NKiFK KjQJ YI Vy F{QJ E9QJ Vy Kjl
VDX NKL GSFK Ym [+\ UD O_L Yj yikF NK7F SKmF 'w O
W)L FiF QKj KjQJ g 7S +&0 .GW TX+ FKR WK-\ KDL \GX
E9QJ NGW TX+ Fy +QK KAgQJ yGQ Vy KjL 0zQJ FoD NKi
GSFK Ym 7LGS yGQ Vy KjL 0zQJ YcL YLOF NK7F SKmF
gQJ WUX\IQ PLOQJ WtFK FyF FoD NKiFK KjQJ 'R Y5\ F\
WKu Y3Q Fy WKK OjP FKR NKiFK KjQJ KjL 0zQJ .KiFK K
YLOF NK7F SKmF KiQ Oj NGW TX+ NK7F SKmF

7i NKyDé WKX\AW F{QJ EpQJ NK=3F SKéF OUL GIFK Yé
PLEQJ WtFK F6F GIFK Yé QKj KjQJ

$%675%&7

%»DVHG RQ WKH MXVWLFH WKHRU\ WKLV VWXG\ LQY|
QDPHO\ GLVWULEXWLYH MXVWLFH SURFHGXUDO MXV
VDWLVIDFWLRQ DQG SRVLWLYH RRUG RL@PHRXWRI| & X
LQ +&0& ZDV XVHG 7KH UHVXOWYV VKRZ WKDW LQWHU
KDYH SRVLWLYH LPSDFWV RQ FXVWRPHU VDWLVIDFW
SRVLWLYH ZRUG RI PRXWK 7KXV VHUYLFH SURYLGHLU
IRFXVLQJ RQ KRZ UDWKHU WKDQ ZKDW WR UHFRYHU W

. H\ZRUGXVWLFH WKHRU\ VHUYLFH UHFRYHU\ VDWL
UHVWDXUDQW VHUYLFH

* b 7+,E8 EdaL y»F YLCP FéD QKA6QJ QJjQ
7URQJ NLQK GRDQK GHK @k Vgcqgame@p NKiFK WKma
OUL Oj YLEF Pj NK{QJ 'REBKR QUIKHE FP+DL KR»ERVKHR JL
QjR PXOQ Fy WKC EI POWGHNKKFKEKWEKIMAQJ [8§\ UD a QK¢
YRBL V6 FO Qj\ 7X\ QKLIrQ OWURDNKIRBEFTWIAYEQJ YmcW
QKLAX WUmMAaQJ K¢S QKmMSRHBFK Y¥é Fgj] BKQIJFXQJ FOS C
GX OIFK NKiFK V¥Q YzQ GKKMLE KRIK NKiFKR QJ TX\ P/
« NK{QJ WKC WUIQK KRj@IWRjQ@XBULuGORR|YEP@rX LA F

'7UneQJ )L KUF %iFK .KRD 7S +&0
276 7UfReQJ )L KUF %iFK .KRD 7S +&0
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WUrQ WKu Om¢QJ NKiFK tAVX Q A N KOFF SKEFEF OWEL GTFK Y
O¥L Gm WKiD 'R Y*\ YOGKREA\AXWY JRD 0B WK X\AW F{QJ
VA NK3F SKéF OUL GIFK YWKMRAU\QjHX/TWNEBKFW Wi Oé W
KjiQJ Y Q KjL 0zQJ Yj WLA $ WAV AWKHRUG I FiK WUDR y U
Yé VDX yy H[FKDQJH WKHRU\ WURQJ Q

KSF SKéF OUL GIFK KYd& KWNFyYIKHR Vy F8P QK=Q
UHFRYHU\ ymcF [HP O] \EXQN& @ D'® lwURES) NK2F SKé
OjP FKR NKiFK KjQJ KjL JIMEF NRLVGHR yWKjQK WO O]
El o0OL )RUQHOO :HUQHW#HOGVWULEXWLYH MXVWLF
%URZQ 7KHR 0Oé WRWFA W Q& @ﬁEﬁW}RQDO M XV W
WU¥QJ WKiL KjL 0zQJ FeDVRKirFU FAUGFAID @M X VWL FH
YLEF NK3F SKéF OUL GIiFK Yé&{my yErGEIWNKOYIAXE QK+Q
TXD yiQK JLi VR ViQK JLBFIiER FeBPONKIFK KjQJ V
PiwW WKaL JLDQ WLAQ EFRQYRROBXFKWRIFQK ¥X\AW yIicC
NAW TX8§ NK3F SKéF OUL BKERN QKEQGIMKFY®] WK{QJ TX
WmkQJ [iQJ 20LYHU 6ZF®S ExL MKa&aQJ WUS O¥L W
Oj NKiFK KjQJ F8P QKzQ GPLAFKVIFMRIQJI EpQJ WKeé W
EpQJ NKL 'l NK3F SKéEéF OWDL QFKXDEO FKARQKINIF ELEQ SKi

06F §tFK F&D VA WjL g\" G Ry F FKIQK ViFK
FE§P QK+Q F{QJ EuQJ FéD H@%ﬁKW@;d&%—D?X\AW FIF Pkx
NKL ymgF NK3F SKéF OULT&VEW QKo NKJFy SKEF OUL %
§QK KmaQJ FéD ED \AX WO FsPoRBb NKIFK KjQJ yDQ.

EuQJ 7D[ %URZQ oYd P8k EIBEQue F«Q Fy PYW |
F&ED NKiFK KjQJ YA YLEF NWK&H KUk R Xclixk ¥¢ JLO Fk
Yé Wi yy GQ yAQ KLEX i@Y WRAKMX o Pl Yj NK

WtFK FG6F F&D NKiFK KjQJ ¥ @Ké ENQKJ YO8 GIFK Yé YR
7URQJ SK«Q WLAS WK _RHF;QL >

% WmkQJ
Kj FX
YA F§P QKQ F{QJ EnQJ \(hot Eﬁ Q? VXOW
GIFK Yé VA ym¢cF WUuQK Ej} ¥ v F Iﬂ:n)[ % U |
JL§ WKX\AW ym¢F NLCP ¥l % ?vs F

FiX Qj\ .A yAQ VA WUuQ '\%

IJ—'LJXP WKXYF
»ﬁ: I§URFHVV Fr

PELID DL

m
QJKLrQ FiX ymc¢cF VA Gé . F y
3K«Q SKkQ WtFK NAW TX

JLE WKX\AW VA ymcF WUW J\\):

&XOL FeQJ Oj SK«Q NAW - &gg,,

WUT FED QJKLrQ FiX Qj\ QK &{QJ Ep
KLEQ TXD OaL [LQ O0UL JLSL

& 6& /¢ 7+8<A7 9- PBP Y| y§P E§R V5 FAL P& Y|
+11+ 1*+,C1 &18 QJKH %ORGJIJHWW FWJ

&iF NKiL QLEP 66 KjL 0zQJ YA GIFK Yé FéC
9LEF NK3F SKéF OUL ONKK &QJ GHQ WIAMH QKAOQJ KjQk
UHFRYHU\ FKIi [§\ UD NKEYGORK PERETIOQKNjPXD O¥L (
QKj FXQJ FOS FO J3QJ yQOQEk WEW YA FKRRL QIJmAaL NK
WmKkQJ [iQJ YRL V6 POW PiWH@DWXIFK KjQW Fy QKLAX ¢
7KHR 7D[ Yj FYQJ Vo NLERF VQQKLROL TXDQ KE Qj\ 7
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GIFK Yé El oOUL WKu VA XK{@h EOQ WKLERLQIAW TXE§ Pj
WUX\AQ PLEQJ WtFK FOF QP RKkQKI[FRJIKWXuU KN VA KjL
VA QyL [©X YA GIFK Yé G6HDGHUV ONMWUNKL NKiFK KjC
'R Y+\ YOQ YA NK3FYSK&EEBFUNKGFFEKéF OUL GIFK
Yé ymc¢F FiF QKj TX8Q Oé Wi W W¥é GKpIO RREIHWW  FWJ
FKA WuQK WU¥QJYN LJ [I6jX g
YA G'IFKQYe FeDQ'lmngQHR[ cJ)e Kx%eA QJK“Q FIX Y] JLS
EuQJ NKiFK KjQJ VDX NKL V\pd§|ﬁu(§?ﬁ<IQE]IK|—'l'r)@i FiX ymcF

WUUQK NK3F SKéF O@KEFIRKMN & DNKL VR Vi

+uUQK 0{ KuQK QJKLrQ FiX

&{QJ EpQY

AXDQ KE JLOD FiF \AX WO RSPEQKF®J \ER»F C
F{QJ EpQJ YPYQ X]jL wd OjP W QJ V& KjL 0zQJ Fé
1AX '1 Fy [k\ G6QJ TX\1WBNIYRIWKSQJ 1JKLrQ

WéF NK3F SKéF OUL GIFK O/R& W® O RXKIK OYJ LF[Y&® JUNQAJ
QKKQ YLrQ VA ELAW FOFKK{QJ SKQIWVMNKQPF{QJ EpQJI N/
ELAW SKSL OjP Ju Yj OjP G KMKWHA \APR W& F«Q WKLAW
NK{QJ Fy WKu KN VA E3W OKQRKFKER INKKBRKY&QJ yOL YT
YC KN [LQ &€ NLAQ QIJmMALSREEQOE GRKF YO OYW QJKL
WuQK WUIQK Qp OUL 4XDGJiFRKK V& i NKKRKWEFQNRKED 6SDU
SKéF OUL NKiFK KjQJ VAHEORMH ®RK+Q WRR®J FKR WKO\
F{QJ EnQJ FéD WKé WéF FqQJ W;B(DJYNLEW RXSFWKe WEF
KiL 0zQJ YA YLEF NK3F SKEF QUQJIGJRIK W& KOL 0zQJ Fé
NK{QJ 7Ké WéF ym¢cF [NRYGLFYQL WMLGF NK3F SKéF OoUL
NKiFK KjQJ [HP O] SKe« K¢S NKFKsHBRP® WtFk wurqQ Jli
y¥L GLEQ FKR O¢cQ VH"GEEQV\HU:QE\JJ ymcF SKiW ELGX QKm
WK{QJ WKLRFFKfFKX-Q POF V¥R Vi
%ORGIJHWW FWJ + &+P QK5Q F{QJ E9QJ WKo
&I F QJKLrQ FiX wWUmRF KR JIUWEIK FyF OrQ Vy Kj
FEP QK+Q F{QJ EpQWWAQXQUBWIEFKOKjQJ yYL YcL YLOF
FED VO KjL 0zQJ NKiFK KjQJO 7D SRV J
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+ &+P QK5Q F{QJ E9QJ+Wii6QIKMiPFQJ yYL YcL YLOF
+QK KAgQJ WtFK FyF OrQOVy KGBFXz@d Fy WiF yaQ.
FoD NKiFK KjQJ VYL YcL KYLLODF gQK7W UX\IQ PLOQJ \
SKmF O L GSFK Ym NKiFK KjQJ

+ &+P QK5Q F{QJ E9QJ NGW 3IXH1FB+BX1*+,C1l &i8

KigQJ WtFK FyF OrQ Vy Kijk OrzR EiX0OPm¢F WK6F KLE
NKIFK KjQJ yYL YcL YLPh NR&OD SEFWLIQ FiX VK EY

O_L GSFK Ym FKtQK WKiF 7URQJ JLDL yR¥Q
4XDQ KE JLOD FiF \AX BWO FiEP WiIK+Jl§ WKGF KLEQ St
F{QJ &l TX8Q OkKQ WLrQ QKj KjQJ yC [
1JKLrQ FiX WUmMRF FeDFBFUBVRGIVKNBUWKMaQJ [§\ U
Yj 3 DWWHUVRQ F K RT X\ K@Y upQX [AXOw @UL FéD KN

FS§P QK+Q F{QJ EpQJ Wmk{E VBiKO NAWOKX WYAS NKiFK
WKé WéEF Fy OLrQ KE YRL IQRDXY 7Ky @HKEMYK DY ymcF N
WiF JLE Qj\SEXI KpaQJ FEBKEBLOWIX yLAX Ju OjP FKR K
WO F{QJ EpuQJ WmkQJ WimRK|j KiQINKEE SKaFreOUL &iF O
WEF OrQ F{QJ EpuQJ NAW POR I13IRLI QKR PKtQK WKiL
EU VXQJ WKrP TXDQ KE JQOQ@IFPOB BDKQRQ® WKEQ TX\ WUU
WéF OrQ F{QJ EpQJ WmKQNKNQR Vi V@ BWMeEKQYEWEBRF OUL
FED QKKQ YLrQ YRL NKiFR~KjGDRVYIRIP] OXicQJ NKiFK °
WUUQK NK3F SKéF OUL GIFKcYWe TRE QI GKOBFGBREF Yé F¢
WUrQ WKé WéF Fy WURQJ T)&lJWEJrLQQFf:lIXK&If(tWRNKlp §
OUL GIFK Yé FeD '1 77 yyk FEh JEEQVKEIVAW SKOQJ YO
+ + Y] + meF SKiW EL%/)S\@KI@ Wﬁ_ QKJ KJQJ Y] ym
+ &+P QK5Q F{QJ E9QJ WKOWWRBFWYzQK WKiQJ WU
KAigQJ WtFK FyF yGQ FB#HPOQHKH5QOBR{QR WLAS F+Q NKk
E9QJ WAIQJ WiF WURQKjDXi WAWQKKNKDFQ QJKLrQ
SKmF O_L GSFK Ym SKmkQiB SXO\ P™X WKX+Q WL
+ &+P QK5Q F{QJ E9QJ WXR Wﬁw\’l‘—’ SR L% NKSR Viw F
KRgQJ WtFK FyF QGR}{Q%%S ¥aVLQ yC FKNQ y~QJ y¢
Q) YOQ NKL yC
E9QJ NGW TX+ NK7F SKmn QK Q%s%%(g]@ PmMQ KDL ¥l
+ &+P QK5Q F{QJ E9QJIWMiAi @K WKRQFYWK§F SKéF OU
+QK KigQJ WtFK FYyF Y6Q FWX&HKIQDQ [§\ UD OUl
F{QJ E9QJ NGW T)Xor IWK7©JSKmM¥F G6 OLEX ymc¢F W
GSFK Ym GéQJ FKR QJKLrQ FiX O] St

1JRjL UD QJKLrQ FiX Qj\ MEMIINIRCFA GEéQJ FKR WO
JiQK NAW TX§ F&D FiF QJELE® PijXx WKDWQRIF/YRHUW L
POL TXDQ KE JLOD VO KjERS§PzQB+FEB{RKIEKQJ ymcF Vi
KiQJ yOL YRL YLEF NK3F FRKOK AWILWXBPRJIJYER F&D 6PL
YRL KLEX iQJ WUX\AQ PLEQJ WHKKQRBFFRFEDXK yOL YRL
NKiFK KjQJ yOL YRL GiFK NK3PLSKWK XO\BW GIFK Yé FéD
ymcF SKiW ELCX QKm VDXWKDQJ yR YA +LEX iQJ WUX\
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F6F F&6D +DUULVRQ :DONMIKKQ YLIEXMKQU«Q VXOW [§\
SKiS SKkQ WtFK GO OLEX WKL dE8QUDj®YQ YBK«Q ORQ Nt

Vd KU WU¢g FED SK«Q PAPGBIRG YRLYQRKRQ PYW VO t\
3+/E1 7TE&+ A7 48" _ SK8Q 8QK FKR QKj TX8Q

B P™X NK§R ViW Qj\ W«Q VXOW

0{f wW§ P X WURQJ YzQJ ED WKiQJ FéD |

AW TX8 WUUQK Ej\ 8 %8 @kQ PROQWEKED NKi FDR D
W«Q VXOW [8§\ UD OUL SKHKIDMEQIFKES NEKF® KRQJyOL \
QJX\rQ QKkQ 7URQJ yy \AX WPOE@QEOWFQJ QJIJKLES

%8QJ %8QJ P{ W8 P X WKHR FiF \AX WO OLrQ TXD

W6UOR83<%gSJQ$E#§JJ%&JL;a oyL - @ 566 | %
0«Q « PYW PuQK
1-60«Q « YRL yOL WiF
' 0«Q « YRL E¥Q Eq y¥QJ QJKLES

1IX\rO OKkQ JK\se(re | < YRL QImaL WKkQ JLD juQK

7KiL Y QKkQ YLFQ 3K§Q §QK 001568 13 L%

1 QJ O8F QKkQ YLrQ

4XL WUuUQK SKéH Yé 1KkQ YLrQ

. K{QJ JLDQ SKéH Yé 4X8Q 0Oé

&iF \AX WO YA QKkQ NWKkX RKESymWgF WULEX yxQ

WUUQK Ej\ WURQJ %&8QJ FDRKMROW WORYPI P X NKER \
WXUL Wi WXUL FKLAFOX WHNAFYyRQX AJj K¢S Oé Yu C
QKyP Wi WXUL FKLARK{QJ BARDKXYAQ QKAQJ QKj
QK+xS P X NK&R ViW FKé Q¥L FW KX M3 GIFK Yé |
WUrQ WULEX LAXQE&O QU] BKPKIOJIYWi OR¥L NKi

WKmMmaQJ QKOQJ QJmaL FyVWE&W QH+SDNEUIWGEBFK Yé SKIU
OrQ WKu PRL Fy WKC yL QKij BKQ KOR¥LLRYPFy JLi F§ Y]
WKX QK=*S WULEX FKLA® SKKkQ NKRKINKiFK y{QJ WK
QKyP WUrQ WULEX FKIOAR FDR 1JRjL

UD WIi OE QKyP NKIiFK KjQJ WU¢ KkQ Y| Fy

%8§QJ %8§QJ P{ W§ P X WKHR QKKQ NK-X KNF

*LBL WtQK| 566 | % 7TKX QKxS WKbHQEI | %
10 WULEX
1DP WULEX
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1KyP WXUL| 566 | % ! WU..LEX
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WX UL 7UQK WU¥QJ K{866Q[K %Q

WXUL &y JLD yuQK NK{QJ|/FRQ

WXUL &y JLD yuQK Fly FRQ
! WXUL YF WKKQ

.LCP yIQK WRKDQJ ¥ Fy ELAQ El OR¥L EO WURQJ

_7KDQJ yR FiF NKilL QLA R IR K/ RYIKUQK yR OmaQJ
ONF Vk EY EpQJ SKmkQJQEHKIS/BXKk®KWHFKXDUH
QKkQ WO NKiP SKi LQ$F#j VY WKL VTXDUH G)

&URQEDFK DOSKD
NLCP yIQK EuQJ SKmkQJ SKiS $KkQ(/WtF

6DX yy WKDQJ YR V8mc¢F

K

506 ($

AW TXS§

QKkQ WO NK-QJ yiQK &)FKRAWKOXSP NKGBK SKs K¢S YR

JiQK WKDQJ yR ymcF WUuUQK Ej\ WURQJ %
%§QJ

§QJ

.KiL QLEP Y| FiF ELAQ

+E vO

&{QJ EpQJ WKEWNEF F+\ WUQJ K¢S

3KmkQJ

m QKDQK FKyQJ VAD QJD\ OUL GiFK Yé

AX\ WUuUQK VAD OUL GIFK Yé Oj WKOD y

QJ

AW TX8 &)$ FKR FiF WKDQJ yR NKiL QLI

WS§L
VDL W

4X\ WUUQK VAD OUL OLQK KR¥W

&{QJ EpQJ WmKNQWMDIFF+\ WUQJ K¢S

3KmkQ

J VDL

1KKQ YLrQ FéED : TXDQ WKP y~QJ PiF NK

L oUL G

IFK Yé

1KkQ YLrQ FéD ; ym UOW QU O6F JLSL T

X\AW 3V

6 FO

1KkQ YLrQ FéD ; ym FKé yYQJ VAD OUL (

5TFK Yé

Jy FKF

&{QJ EpQJ NAWWIXE F+x\ WUQJ K¢S

3KmkQJ

VDL V

AW TX8 QK+Q ymc¢F VDX NKL vVAD OUL G

IFK Yé

Dj SKe

AW TX8 NK3F SKéF OUL GIFK Yé ym y~Q

q

.

J QKm

b K8L F

W FiFK

O9RL NAW TX8& yy ; ym NK3F SKéF OUL PV

WKOD

+jL 0zQJ YLEF NK3F MK@FF®UWUQJ K¢S

3Km

kQJ VI
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.KiL QLEP Y| FiF ELAQ +E VO|WSL

7{L KjL O0zQJ YRBL FiFK ; VAD OUL GIFK Y|é

7{L KjL OzQJ FiFK iQJ [ Wi QKKQ YLrQ FéD ; NKL ViD

7KHR W{L :; ym ymD UD JL8L SKiS WKOD| yiQJ yQ@ VAD
7UX\AQ PLEQJ WtWKH &\ WUQJ K¢S 3KmkQJ VDL
*LRL WKLEX : FKR E¥Q Eq QJmAL WKkQ

1K3F JAQ QKO6QJ yLAX WOW FéD ; YRL E¥Q Eq QJmaL

KX\AQ NKtFK QJmalL WKKkQ E¥Q Eq Vii GéQJ GIFK Yé |

LCP yiQK P{ KuQK Yj M®MaQINAYWIL FKL VTXDUH

7LAS WKHR P{ KuQK && WKX\AWLyMmEtEDUH G)
NLCP yiQK EuQJ SKmkQJ SKig/p{ Ku% ), 506($
FiF SKmkQJ WUuQK FoxX WU-~F 60 *2A{f ($xg 0{ KuQK
FKR WKO\ P{ KuQK SK+ KMNMAWRTXSoYBEEXVWKRK Ej\ & +

+UQKO{ KUQK TXDQ KE F§8P QK+Q F{QJ EuQJ
V6 KjL 0zQJ Yj WUX\AQ PLEQJ WtFK F&F

Y L B¢

& B OUE

.80

AW TX8 QJKLrQ FiX FER OMOODjF»S + + + + Y]
TXDQ KE JLOD F{QJ EuQJImgReé QB KYY| KjL
Oz@®DL YREF NK3F SKéF OUL GiK2YBdj .A7 48!
NK{QJ y¥W PiF & QJK-D Yu JXDQ KEYWL6D ED \AX WO ¥
FiFK NKiF JL8 WKX\AW + WK QUéFmEFQEQPNQJ WmKkQJ W
KY WURQJ QJKLrQ FiX QjNAY A sT XWBKQUKWrQ FiX FKR
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EuQJ WKé WéEF Fy 8QK KmER3I P Y KGRAQ K{@I [pW TXDQ
EpQJ WmkQJ WiF j FEEuQJ WnkQJ WIiF Yj V& KjL C
KDL \AX WO F{QJ EuQJ WK&X3IWESKEFFOQWL EGIFK Yé 9A

WmkQJ WiF JAX y8QK M ®AEQ NAW TX§ Qj\ Fy WKC

F{QJ EpQJ NARWQI X TF{QWUERIOR G+ QKj KjQJ Fy WKLA
WKé WEF §QK KmaQJ P¥QIK3IKKk®KEF OUL WOW QKmQJ \
S iFQ\AX WO F{QJ EQXKKkBOYYILXRQYRL NKiFK KjQJ F
KE FK»W FKA YRL QKDX WNXNB QKIXISW&E@OUNKEK{QJ W
SKéF OUL GIFK Yé 7URCGEQXWWO WD WMKIFK KjQJ W
SKéF OUL GIFK Yé WitQKQLOXQ KRYW R&D @/KE GTFK °

WEF NK3F SKéF OUL WKiL VX \RKLEWoWI'S FER FKR
QKkQ YLrQ QKj KjQJ F-Qg il NP X & AWK kmaQa w
TX8 VDX NKL GIFK Yé ymgh NKIR SRS Ol WA EF NK3F
§QK KmaQJ yAQ FSP QK:QuFHQISRMQJIEEPRL NAW TXS
NKIFK KjQJ 7KOF WA NKiy Gt V& \ER cOUZUM R 0 v X N1
NKiFK KjQJ F8P QKxQ QJD\ O} BU%LN}(d@J OYW YLCP N
ymcF yOL [A F{QJ ENQJ Nigls® by Q ROMEQIKIA] Fix Qj\ C
FKL SKt WK&aL JLDQ KN gmoBOwWHk ohNWRR Q@Y sQK Km:e
PX0Q QKj KjQJ SKS§L QK@SR@ ﬁ&w@{ WETI YRL YLEF 1
SKéF OUL QKKkQ YLrQ S@,lF}fWéNKm VY ElGAW 01
OUL VYj NKL QKzQ ymcF NAW KXEQNKPEQSHE KL 0zQu
OUL SKe K¢S WKu KN PBLFF@DF\%I@©kky@¢% ¥Rk WO F{QJ
(A F{QJ EUQJ S 1Km Y\ y
AW TX8 VA WL Qj\ SKeNKIBKY KEIQUAWUX ®¥L WU¥QJ |
QJKLrQ FiX WUmMRF yk\ F&¢¥®QGUYBVRQOPR/ WNBSQWmMkQJ W
Y SDWWHUVRQ Y RL YRIF K KiFE QKjEIQ \AX WO TX
4 7KiL /DQ .AW TX§8 FEQA FAR WKIOOFNAW TX§ Ee+ §3
TXDQ KE JL6D \AX WO F{QKmE WQKAVEERWEFAX|jQj\ SKe |
F{QJ EpQJ WmkQJ WiF 8§EKFKmR&D QJmREQILEW 1DP C
NKi P¥QK QKmQJ QJKLrQFFFX WIUDRRFVEAMSEPED QJmalL
TXD 7X\ QKLrQ FEQJ F«ONOjPLUROA] KD QYIncF TXDQ
YR \AX WO F&8P QK+Q F{QBRCOERJIUWKE] WEELFFYy WKiL yY
KLEX FKIQK WURQJ QJKIWQQKi X AD\OWR YRL
FIiF QJKLrQ FiX WUmMRF 4XDQ KE JL6D V& KjL 0zQ
AXDQ KE JLOD F8§P QKNKFH{GKER@IL Yj KLEX iQJ W
Yj VB KjL 0zQJ yOL YRL WLEK FRRRRFT 3K &FKR WKO\ WiF
OUL GIFUMBF KAW NAWGTX§LQOKQUIQYRL YLEF NKB3F
FIiX FKR WKO\ F8§P QK+QYE{QIQEKQREXWIiIKQE WUX\AQ Pl
WéF NK{QJ §QK KmaQJ yAXKIVEDKRL 0zQJ B&D 1Km Y
NKiFK KjQJ yOL YRL YLEFANRKRKF B& ¢&\OUWN. GUAK QKmQJ
Yé 7URQJ QJKLrQ FiX Fély FUPK REIVXNKEFQUL WO W
Y 3aDWWHUVRQ W K uNKDREK\ AX QU OK @Lj\OZ®OU VDX vy
Fy WiF yYQJ QKmQJ \AX 0zQJ YRLPMWF NK3F SKéF O
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VA QyL WOW YA GIFK Yé FRRKTFIBIKEFWKKIQ ¥¥QJ WKa
E¥Q Eq FéD PuQK QKkQ YLrQ NO Q QJ JLDR

A7 /8°1 9+ +-0 é 48!1 GIX NKiFK KjQJ NKL GIFK
7517 YJQrQ WUDR TX\AQ FKR Q

7yP O¥L QJKLrQ FiX ym' e\oug_ érSEFpQKE
ymcF POL TXDQ KE JLGOD F| [?: I Q
QK+Q F{QJ EuQJ F&D NKlFK Ky QJDV VA
KiL 0zQJ F&D NKiFK KjQJ yoW'§( Lt_ “1( %Q NAK-YFFK'X Feb

SKéF OUL GIFK Yé &KI Fy kB ¥RA\5¥ gk NKIiFK

KmaQJd JLSL WKtFK ymcF ﬂ@nEbQJVEDULQJ WOW YA k
FED V6 KjL 0zQJ YRL YLEE &KBE BK@F @UmQJ NK{QJ

FzQ \AX WO F{QJ EpQJ WKeTWBGe WKHNQNK{RBEL [§\ UD
Fy §QK KmaQJ .A WLAS \AXFW®R NK3IELSReRIWOW Y Q
FED NKiFK KjQJ yOL YRL YLENWKNKRFKSEEFKPUDZzZQJ Y| C
GIFK Yé JLSL WKtFK ym¢F GilKmWKONeWDERDQK QJIKL
F&D KLEX 1QJ WUX\AQ PLEQQ® WLEIK N

+jP @ YA TX8Q WUI +¥Q FKA FéD yA wjL

f OL YGLFK Yé QKj KjQJ WURKQDEDRX Qj\ WX\ ym y¥V
\AX WO F§P QKzQ F{QPXBHQROWAXIWIK QKmQJ Y Q F
F{QJ EuQJ WmkQJ WiFF Kk BQE KhDAQKF NKL VA Gé
P¥QK QKOW yAQ V& Kih kaQ¢d FgR NKIFMKGF KLEQ N
KiQJ YRL YLEF NK3F SK¢ky QU gKIFdiPM€ Yé YLEF Wi
GR Y+\ FiF QKj TX8Q O KR JRRINWIKiIS WKX+Q W
QKLAX KkQ yOL YRL Nigh¥ WRW ¥RsQKKRD PDQJ WtC
YLrQ yC Fy WKiL yv WQVVyNK:l«anQGQ@cSJQJ QJKLrQ
GIFK Yé FKR NKiFK KiQRR QK6QJ QJjQK GIiFK Yé NK

:.A VAQ \AX WO F{QJ EHMKQWKK WéF OL Wm¢QJ S
WX\ NK{QJ §QK KmaQJFWURRIWKAQ WRL Kj®JI Fy I»S
KjiL O0zQJ FéD NKiFK KJRIF B ® JORM. ym [§\ UD WL
WiF yYQJ P¥QK VAQ KWKIQAXQ¥Q FAQNK{QJ FKtQK [

ELQJ WmkQJ WiF SKORJ YOQ QJD\ W¥L QKj Kj
Yj F{QJ EuQJ NAW TX§QJ YiD WUSL QJKLEP 'R Y=
S 'R Vy YRBL QKBIXIWILRK YWKHR F«Q FkQ QK3

WKmaQJ [§\ UD OUL WHO|GRQQKAWIRXERIKLIQ Fid
FcQ FKé yYQJ [k\ GOQUKIKY WK@ QK
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%LWQHU 0 - (YDOXDWLQJVHUYLFH HQFRXQWH
DQG HPSOR\HH- RXWVGRQ \RHVOIRUNHW L Q J
%ORGJHWW -) +LOO ' - 7D[ 6 6 7KF

SURFHGXUDO DQG LQWHUDFWLRQD O- RMXXU/NWDLT HR |
SHWDLOR@J

&ROOLH 7% 6SDUNV % DQG %UDGOH\ * , Q
$ 6WXG\ RI WKH )DLU 3URFHVV (IIHFWYV ZLRN(KJLQ:DD -
Rl +RVSLWDOLW\ # DPSORROXULVP 5HVHDUFK

JRUQHOO & DQG :HUQHUIHOW % '"HIHQVLYH
FRPSODLQW PDQDJHPHQW -BXW& B & URMIWILO-UDNDH /@ D (
9RO

+DULVRQ :DONHU [ - /KH PHDVXUHPHQW RI Z
DQRG DQ LQYHVWLIJDWLRQ RI VHUYLFH TXDOLW\ D!
DOWHFHBKQ®DNO RI 6HUYIRFOH SHVHDUFK

OF&ROORXJK 0% %HUU\ // DQG <DGDY 0 6
Rl §XVWRPHU 6DWLVIDFWLRQ DIWHRXHID/Q iRH HHIU
SHVHD DR ®&

1DPNXQJ < DQG -DQJ 6 6 7KH (IIHFWV RI
6DWLVIDFWLRQ DQG %HKDYLRUDO ,QWHQWLRQV
,QWHUQDWLRQDO -RXUQDO RR®RVSLWDOLW\ 0DQD

20LYHU 5/ 6ZDQ - ( (TXLW\ DQG GLVFR
LQAXHQFHY RQ PHUFKDQW IRX® GDA GX F&R § D YRV UL
9RO

3UDVRQJVXNDUQ . 3DWWHUVRQ 3 * $Q H[V
WKH PRGHUDWLQJ LPSDFW RI WHRSRQDO RH BXHC
ODUNHIR@J

6HLGHUV . %HUU\ [/ 6HUYLFH IDLUQHVYV
7KH $FDGHP\ RI ODQDJHMWRBQW ([HFXWLYH
6PLWK $ . SXWK 1 %ROWRQ 51 'DIQHU -

VDWLVIDFWLRQ ZLWK VHUYLFH HQFRXQRWKUDD Q QR
ODUNHWLQJSRHO/HDUFK

6SDUNV % $ DQG OF&ROO .HQQHG\ - 5 - XV

,QFUHDVHG &XVWRPHU 6DWIXWQ BW LARIQYWLXY IDQBHY Y'Y 3
+

6WUDXVV % DQG JULHJH & 5HIJDLQLQJ VHUY
RI UHJDLQLQJ PRXQWQBEPHIWHUYIRFAH 5HVHDUFK
6]\PDQVNL ' 0 +HQDUG ' + &XVWRPHU ¢

$QDO\WLV RI WKH (PSLRXBROO(YRIGWRHAHSFDGHP\
6 F L H QIRHD

7D[ 6 DQG %URZQ 6 SHFRYHULQJ DGROPD U
ODQDJHPHQWIBBYLHZ
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7D[ 6 DQG %URZQ 6 BHUYLFH UHFRYHU\ U]
LQ 6ZDUW] 7 DQG ,DFREXGERRN RIGOHUYLFH 0D
ODQDJHPHIUWM 7KRXVDQG 2DNV &$ SS

7D[ 6 WURZQ 6 : &KDQGUDVKHNDUDQ O
VHUYLFH FRPSODLQW H[SHULHQFHV LPSRXBQWOR
Rl ODUNHWOQJ

=HPNH 5 6HUYLFH UHFRYHU\ WXUQLQJ RRS
5 DQG :RRGV %HVWBUDFWLVH LQ 0O$EZRP $W$ 6 HU
SXEOLFDWLRQV 1HZ <RUN 1<



