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 Investigating Effective Factors on staff Readiness for
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Abstract 

Nowadays, knowledge plays a major role in achieving 

strategic goals of organization and competitive advantage. It 

needs to be managed like other organizational resources. The 

current research investigates the factors affecting employees’ 

readiness before the implementation of knowledge 

management system in Payam Noor University of Khorasan 

Razavi.  This research tested the effects of personal, field, 

contextual and process factors on commitment and pessimism 

toward knowledge management. Statistical population of 

this research includes 500 people and 85 respondents were 

determined as statistical sample of the study. After distribution 

of 150 questionnaires with Stratified random sampling among 

them, 129 usable questionnaires were returned. Related 

experts and university professors were asked to determine 

the validity of questionnaires. Then, to measure the reliability 

of the questionnaire, Cronbach’s alpha coefficients were 
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value. For data analyses, the authors used Mean analysis, Path 

coefficients, and Regression analysis. Findings indicated that 

there is a direct relationship between personal factors and 

:%,,1;1,;' !<&'  -<$1<#-#,'  -;;1$;%<$8' .1%"&' .! $-0,' !<&'
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factors and pessimism, and continuous commitment in regard 

to knowledge management. Further, process factors have 

negative effects on pessimism and affective commitment to 

knowledge management.
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j��t �m�um 8Z/1$ '/q2$
 !"#$2'-:857$Y3$[LeBeB

 4CD#E- FG;H$ PD 67,( s;)CfD sC55Y,( #D #f7#$%#55&
 ?/==�D "] %, ,- 9(#BC55&, s;)CfD P�=;, ):$ 8/=55&- 4q7
 -XM PD ,- "] /;#D 86557,( %, 9(#BC55&, s;)CfD -Xy=$ PD
 -#@ s;, O,)D ?FQ)\ -#@ PD "#$%#& O#fCKW#gQ -( `$#@
 PD ! <;%X3 8(#r;, ¥#55&#&, 867,( ):;( O#+/=;,)Q /;#D

?/7XY PCY,�\ �,)CY,
 (#r;, I*& #+ 9#:55R7,( -( P@ A;#+/=;,)Q A55&-)D
 ©#*�7, Ffi -( A7#$%#55& -#Cb#55& ! #+ �!- � GX23
 #D .,/+, 055123 ! "#;)C55R$ '#+ PC55&,Xb '#T-, #D
 ",HK$ <;%X3 ! 0hb PD 8(XY A$ #�a, A$#q3 F@-#55R$
 '%#55& >+,)Q 8AC@-#55R$ A�K2$ (Xi! 8(XiX$ 67,(
 A$,)fDe ?/=@ A$ Nq@ HK7 A:=+)Q ! ')�Q '#+)C55JD

jkw� �m�um 8",-#�q+ !
 !"#$n+o"0:$C"'+o"$Y3$[geBeB

 <;%X3 /$,-#@ -XM PD "#$%#55& )&,)& -( 67,( )\,
 >f$ '()*+,- O#+ 9/;, PD "#$%#& )&,)& -( (,)Q, 8(XY
 ?FY,( /=+,Xb 4&)C&( 9/55Y O-,/f:7 67,( O#i PD
 P@ PCQ)\ �-Xd (-#Kh[] {&X3 P=K$% s;, -( 43#1K123
 �hCS$ <;#=d ! #fCh$ "#K$ -( ,- 67,( �#1C7, O#+X:W,
 `$,Xa )K^c3 �#D ! >K@ sK=�q+ ?F55&, 9()@ 455&-)D
 8'/q2$e?/7, 9()@ 4&-)D 867,( 6S[ )D ,- 4YHK:7,

jmt �m�pk
 "#$%#55& "#=@-#@ sKD Aq55&- )K� �#M#*3-, Pz )+
 ! �#a�M, PD A55&)C&( "#�$, <*�W#D 8/55Y#D )C55RKD
 /=;,)Q s;, -( 8/55;] A$ >+,)Q "] >W#55& ! (,%] �()\
 9/55Y )C55RKD /;/i �#a�M, ! 67,( 8`$#g3 ! �(#*3
 ! 0hb (-X55$ -( X7 ! © G�55b '#55+ 9/;, 8P55rKC7 -( !
 ',)i, ',)D P=K$% ! /D#; A$ %!)D "#�$, 867,( ()55D-#@
?(X55Y A$ >+,)Q F@)55Y -( 67,( F;);/$ '#+/=;,)Q

jmmp �m�um 8",-#�q+ ! )& PW#b 9#K& A�zX@e
 !"#$%&'&()$2"'3$9:#5);$[LeB

 O-!)T O%#55K7 6K[ ",X=a PD ,- 455\(#$] �F55WX+
 #D Pfi,X$ -( "#$%#55& #; �S55Y N; FK1QX$ O,)55D

1. Argyris & Schon

2. Soliman3. Holt

 !"#$%&'&()$*+,-.$/'&01$\"'3$4567857$]:#5);$'3$'=>)$?)"@A$].8'3$N4"85THV$X$\@.@)



 $  !"#$%&"'!"(#$)*"'+,-"+$."/  !"#$%&'%()*+),%-./01"01$2345

 ?jml �tlll 8FWX+e F55&, 9()@ �;)g3 47#$%#& )KK§3
 ",X3 A$ ,-  6557,( F;);/$ O,)D 4\(#$]¡ 8s55;, )55D#=D
 O,)i, O,)55D O-!)T O#55+%#K7 6K[ %, ', P55aXqr$¡
 �-#*a P55D ?()55@ �;)g3 8 6557,( F55;);/$ 055QX$
 %, F55&, �-#*a 67,( F;);/$ O,)D 4\(#$]¡ �)55:;(
 -( "#$%#55& #; F@)55Y N; O#+ FKhD#E %, ', PaXqr$
 ! 67,( F;);/$ O,)D Z%o O#+ Fb#&);% PD 4&)C&(

? #f7] O)K\-#@ PD O#+ FKQ)�
 O,)D "#$%#55& 455\(#$] P55D �XD)$ O#+ �b#55Y
 L)Y PD 67,-#�q+ ! n,- 'X:W, 0*M 67,( F;);/$
 <D#=$ 8m(X55Y 9(,( �,(#[ 67,( F55;);/$ �F55&, `;£
 8/=;,)Q -#Cb#55& 867,( F;);/$ O#+ O-!#G=Q 847#55J7,
 867,( 6S[ O,)D "#$% 8455qK3 -#@ 8�/$/=hD .,/+,
 67,( F;);/$ -( 4W#$ FKgT! 867,( 6S[ ¤55=+)Q
 67,( F;);/$ ! >+,)Q Pq+ 8/Y-, F;);/$ 47#*KCR[ !

 9/Y PCb#=Y HK7 "] O#;,H$ ! t()K\ -,)E o#D F;XW!, -(
jttu �m�pu 8",-#�q+ ! A7#b A&X$e �?/Y#D

 !"#$%&'&()$%-ZR@)$9P5-p$?)"@A$[L
 ',)D O-#K55JD O#+ Z/E 8�55hCS$ "#112$ "X55=@#3
 /7, PCY,()D 67,( F;);/$ FK1QX$ 43#KU `$,Xa sCQ#;
 `;£ O#+ 9!)\ -( ,- `$,Xa s;, ",X3 A$ 4h@ -XM PD P@

�()@ '/=D >KJ13
 O-!#G=Q ¢¤55=+)Q ¢F55;#qU ! F55;);/$ 8O)55*+- ¢

?')K\ 9%,/7, ¢./+ ! ()*+,- ¢�#a�M,
 ¢F55KW#gQ ! #55+/=;,)Q ¢47#$%#55& O#+ Fb#55&);% ¢

?�%X$] ¢<D#=$ ¢4YHK:7, O#+ Nq@
jtwm �tllk 8�¤7!e?47#J7, <D#=$ F;);/$ ¢

 PCQ)\ )y7 -( O#+)GK§C$ ©#*�7, ! PJ;#1$ PD m �!/i
?(%,()[ A$ `$,Xa  s;, #D  0K123  'X:W, -(  9/Y 

1. KM is Rewarded

2. KM is top Priority

3. Benefits of KM Known

4. Wong
5. Readiness

6. Acceptance

jhq$NBMMh$F%l@Vr !"#$%&'&()$9P5-p$?)"@A$53$^-ZIP$25V'<-s+)$t5fu!"$NG$vX(d

 !"#$%&'&()$9P5-p$?)"@AjiKBMMhr4"'w&#$X$%l@V$\@wl"$25V'<-s+)

F;#qU ! F;);/$ 8O)*+-O/=;,)Q O#+)GK§C$

¤=+)Q67,( F;);/$ PD F*J7 �):7 ! O()Q O#+)GK§C$

�#a�M, '-!#G=QO/=;,)Q O#+)GK§C$

./+ ! ()*+,-O/=;,)Q O#+)GK§C$

')K\ 9%,/7,4;,XC2$ O#+)GK§C$

47#$%#& O#fCb#&);%O/=;,)Q O#+)GK§C$

FKW#gQ ! #+/=;,)QO, P=K$% O#+)GK§C$ ! O/=;,)Q O#+)GK§C$

4YHK:7, O#f�q@O, P=K$% O#+)GK§C$

<D#=$O, P=K$% O#+)GK§C$

�%X$]O/=;,)Q O#+)GK§C$

47#J7, <D#=$ F;);/$O/=;,)Q O#+)GK§C$

 `b,( -( 67,( F;);/$ >K+#B$ -#55RC7, O#C&,- -(
 -#yC7, 8)KK§3 F55;);/$ )D 4=C*$ 4+#\/;( #D 8"#$%#55&
 `U,)$ O#C&,- -( 67,( F;);/$ 4Q)g$ /=;,)Q (!- 4$

�(XY -#�Y] `;£
 F55&, 4$#:=+ 8PhU)$ s;)3 4;,/CD, Nq9:#5);$jkl"
 O,);�[ 455aX7 PD "#$%#55& '#�a, O#55f+#\/;( P55@

?/=Y#D A$ 67,( F;);/$ O!- 6K[ O#+ P$#7)D
 '#�a, P55@ /+( 4$ x- 455$#:=+ Nx/'yy&01$ji



 %

 #D F1D#�$ Ffi -( ,- "#Y-#CQ- ! #+ 9#\/;( 8"#$%#55&
?/=+( A$ )KK§3 67,( F;);/$ O#+ P$#7)D �,-#yC7,

 P@ /CQ, 4$ ©#55B3, 455$#:=+ NG4#'yy7$Yyy6&#5E!$jm
 ! �,) G�B3 %, ', 9/55Y FK*�3 6SD PD 67,( F55;);/$

?(XY 4$ `;/*3 "#$%#& ! "#=@-#@ O#+-#CQ-
 67,( F;);/$ PD F*J7 �):7 -#Kg$ 80K123 s;, -(
 "#$%#& P@ 4$#:=+ �F1K1U -( ?(XD /+,Xb PiX3 (-X$
 8O()Q `$,Xa 8/Y#D 9(#$] 67,( F;);/$ FQ#;-( O,)D
 /fg3 ! 4=KD/D O#+)GK§C$ #D 8O/=;,)Q ! O, P=K$% 84;,XC2$
 �):;( "#KD PD #; (XD /=+,Xb {55*3)$ 67,( F;);/$ PD
 O,)D "#$%#& -( 4\(#$] %, O)3o#D LX�& >;-,( -#yC7,
 LX�55& �/==@ �KdX3 ! 9/==@ s55Y!- 867,( F;);/$
 LX�55& ! 67,( F;);/$ PD F*55J7 /fg3 %, O)553o#D

?/Y#D 67,( F;);/$ PD F*J7 4=KD/D %, O)3 sK;#[

^-ZIP$z6-a-1$[g
 -XR@ %, �-#b ! `b,( -( 9/Y Z#r7, �#1K123 )�@,
 `$,Xa sKKg3 867,( F;);/$ '%#& 9(#K[ O#+X:W, �XU
 `$,Xa 455&-)D 867,( F;);/$ O,)55i, -( F55K1QX$
 )D '-!#G=Q ! ¤=+)Q 8-#Cb#& %, >a, 47#$%#55& �hCS$
 O)K\-#@ PD �,)^, (-!])D 867,( F55;);/$ O#+ ()*+,-
 8F;#f7 -( ! 47#$%#55& ()�hqa O!- )D 67,( F;);/$
 H@)q3 67,( F;);/$ /=;,)Q 4D#;%-, O#55+-#�+,- V�,-,
 "X$,)K[ 43#1K123 8(-,X55$ �/7, -( {551Q ! /7, PC55Y,(
 #; 67,( F;);/$ �);�[ O,)D "#$%#& 4\(#$] 4D#;%-,
 O)K\-#@ PD O,)D O, P=K$% `$,Xa (Xi! �)55:;( "#KD PD
 Oo#D x)7 PD PiX3 #D P@ PCQ)\ �-Xd 867,( F;);/$
 PD P@ F55&#rD 8()�;!- s;, O)K\-#@ PD -( #55+ 4$#@#7

?(XY 9(,( O)CRKD O#fD �XTX$ s;,
 -( #+ 9#:R7,( 4b)D P@ F55&, "] %, 4@#U /+,X55Y
 /=h;%XK7 -( /=h@ª, 9#:R7,( )Ky7 8PCQ#; Pg&X3 O#+-XR@
 PD ,- 67,( F;);/$ 8"#CJh:7, -( !-X*=;(, 9#:55R7,( !
 O(/gC$ �o#1$ ! O)y7 «U#*$ 8",);, -( ?/7, PCQ)\ -#@
 6+!�[ 4W! 89/55Y )55RC=$ 867,( F;);/$ V55=K$% -(
 ?F55&, PCQ):7 �-Xd P=K$% s;, -( O G/55i 455$,/E, !
 Fb#55&);% 8)T#U 6+!�[ PD 6+!�[ s55;)3 N;(H7
 4&#=Y ",!- ! 4CKD)3 ZXha �/�R7,( -( 67,( F;);/$
 #D 4qha F�K+ O#�a, 9#\/55;( %, ,- "#fBd, 9#:55R7,(

 9()@ 455&-)D "] (X*fD O,)D 4;#+-#�+,- V�,-, ./55+
 #$, 8I&#=$ ¥#C*J7 ,- 4=Q Fb#&);% 80K123 s;, ?F55&,
?F&, PCQ#; I55&#=$#7 ,- 47#$%#55& ¤=+)Q ! F;);/$

jmk �m�pw 8A=KJUe
 F;);/$ O)55K\-#@ P55D )55K^c3 8O)55:;( 655+!�[
 ! 4CW!( 9#:55R7,( F55R+ 4;,-#@ 6;,HQ, -( ,- 67,(
 H@)$ s;)3)D PD -XR@ s;, `;/*3 O,)D OHW#$ 4dXvb
 �;#C7 ?F&, 9()@ 4&-)D #K&] -( 4hhqW, sKD A+#:R7,(
 84Cb#&);% F;#qU P@ F55&, 9(,( "#55R7 6+!�[ s;,
 Va#55Y, ! 9)Kb£ 8/KWX3 8O-!] >+,)Q 843#a�M, ¤=+)Q
 �,-#�CD, 4+( ̀ �55Y -( 455&#&, O#55+ PBG W_$ 86557,(
 ¤=+)Q 0K123 s55;, -( ?/=C55J+ 67,( F;);/$ V55KW!,
 ?F&, 9/Y PCb#=Y )GK§C$ s;)3 >f$ ",X=a PD 843#a�M,
 ! ¤=+)Q -( )KK§3 P@ 9(XD "] %, 4@#U �;#C7 8sK=�q+
 O)K:qRz )K^c3 4W! F&, `�R$ -#KJD "#55J7, `$,Xa
?F55&, PC55Y,( 67,( F;);/$ O#+ 9¬!)[ F55K1QX$ -(

j�lm �tll� 8",-#�q+ ! ts;/;#+X$e
 -( #f55R=@,! 455&-)D PD 8OHW#$ -( O):;( 6+!�[
 �#J&_$ -( 67,( F;);/$ >CJK& '%#& 9(#K[ "#;)i
 �);�[ ! -XR@ s;, V1�=$ N; -( 4CW!( 4W#a �%X$]
 -( 67,( F;);/$ >CJK& P@ 9(,( "#55R7 ! PCb,()[ "]
 #$, 8F&, 9/Y PCQ);�[ 4CW!( 4W#a �%X$] �#55J&_$
 %, 9(#BC55&, Z/a ! '%#55& 9(#K[ %, ",)D-#@ >@ 455+#\]
 O#+ O-!#G=Q %, 4553#a�M, 4D ! 67,( F;);/$ V7#$#55&
 PC55J7,( -#@ �gT «a#D ,- #f7] ()D-#@ ! PCQ- -#@ P55D
 F;);/$ >CJK& �Xz-#z L�d, O,)D 012$ ?F55&,
 8>CJK& %, 4+#\] 6;,HQ, )D )CRKD 8"] FK1QX$ ! 67,(
 L�d, sK=�q+ ! 6557,( F;);/$ O#;,H$ "/7#55&#=Y
 ! �­,/*ae?F&, PCY,( /K@c3 �,(#[ ! 0;X55R3 >CJK&

jtpm �tllp 8",-#�q+
 '%#& 9(#K[ '#fQ#�55Y A55&-)D PD 8",);, -( A1K123
 Phd#Q V;Hr3 sQ %, 9(#BC55&, #D 67,( F;);/$ >C55JK&
 P@ F&, 9(,( "#R7 ! PCb,()[ !-(Xb ",);, F@)55Y -(
 AR7,( ��& '#13-, .)d ,- '-#K55JD "#$% 8"#=@-#@
 )D#=D ?/==@ A$ "#$%#& -( "#55Y()�hqa (X*fD ',)D (Xb
 ,- "#=@-#@ #3 /55=@ (#r;, ,- A;#�Q /;#D "#$%#55& 8s55;,
 )\, ?/=@ 0;X55R3 FKE�b ! 67,( '-,�\ �,)C55Y, PD

1. Institutionalization
2. Mohayidin

3. Abdullah

 !"#$%&'&()$*+,-.$/'&01$\"'3$4567857$]:#5);$'3$'=>)$?)"@A$].8'3$N4"85THV$X$\@.@)



   !"#$%&"'!"(#$)*"'+,-"+$."/  !"#$%&'%()*+),%-./01"01$2345

 -( F@-#55R$ %, 8/7X55R7 0;X55R3 )$, s;, PD "#=@-#@
 ! ()@ /=+,Xb �#=C$, 67,( F;);/$ >CJK& '%#& 9(#K[
 /=;,)Q 8PrKC7 -( ! /7-,�\ Aq7 �,)CY, PD ,- (Xb 67,(
 Pi,X$ `�R$ #D "#$%#55& %#K7 (-X$ '#f55R7,( I55J@

j�p �m�um 8",-#�q+ ! x-#3e?/Y /+,Xb
 A7#J7, <D#=$ FKgT! A&-)D ',)D P@ A55R+!�[ -(
 F;);/$ )y7 P�17 %, -X55R@ A$Xqa '#+ P7#SD#C@ (#f7
 (-X$ -( A55\/=@,)[ s;)C55RKD 8(XD 9/55Y Z#r7, 67,(
 ! (XD  -#�Y] 67,( PD -#�55Y] 67,( `;/*3¡ �b#55Y
 -#�Y] 67,(¡ (-X$ -( "#;X:S55&#[ �,)y7 A\/=@,)[
 )Cq@  A7#f7 67,( PD -#�Y] 67,( `;/*3¡ !  A7#$%#55&
 ! '%#&-#�Y] /=;,)Q !( -( ?/7(XD #fvb#55Y );#55& %,
 )y7 �(#*3 ! «2D¡ P@ /55Y �S55R$ "()@ Aa#qCi,
 «2D �#55Jhi -( �#a�M, 6;,HQ,¡ !  ",-#�55q+ #D
 ! -(,)De?(XD -,(-X55b)D ')3o#D sK:7#K$ %,  X55:CB\ !

j�km �m�um 8",-#�q+

9)@E{)$\@wl"$[q
 O#+)GK§C$ ! >K+#B$ 8#+ 9%#& 8PCB\ 6K[ IW#�$ PD PiX3 #D
 `�55Y �-Xd PD #f7] "#K$ -#yC7, (-X$ �#*3-, ! 055K123
 8O()Q O#+)GK§C$ 8X:W, s;, -( ?F55&, 9/Y 9(,( "#55R7 m
 ! `1C55J$ )GK§C$ ",X=a PD 8O/=;,)Q ! 4;,XC2$ 8O, P=K$%
 84=KD/D `$#Y 867,( F;);/$ PD F*J7 �):7 O#+)GK§C$
 867,( F;);/$ PD F*J7 O-#r=+ ! )qCJ$ 84BM#a /fg3
 PD #$, ?/7, 9/55Y PCQ)\ )y7 -( PC55JD,! O#+)GK§C$ ",X=a PD
 O#+)GK§C$ |}& 8O()Q O#+)GK§C$ ,/CD, 8#+ 9(,( `Kh23 ®#2W
 (-,! O/=;,)Q O#+)GK§C$ 8F;#f7 -( ! 4;,XC2$ ! O, P=K$%
 -( #+)GK§C$ sKD {D,!- P@ F&, A=CB\ ?/7XY 4$ "XK&)\-
 -( 67,-#�q+ ! FWX+ 0K123 %, PCQ)\)D 84$XfB$ 'X:W,

?F&, 9/Y PCQ)\ )y7

9)@E{)$\@wl"$NG$?To

^-ZIP$/X8$[x
 «KU %, ! O()55D-#@ 8./55+ )y7 %, 055K123 s55;,
 -( ?F55&, 455R;#qK[ �X7 %, 4hKh23 ¢4BKdX3 8�!-

 V$#=55R&)[ %, #+ 9(,( O-!] <qi O,)55D )T#U 055K123
 P$#=R&)[ s;, ?F&, 9/Y 9(#BC55&, 67,-#�q+ ! FWX+
 8#fRSD Z#q3 -( P@ 9/55Y `K�R3 4hd, 6SD P55& %,



 &

 PD �XD)$ �o,_55& %, )K� PDe 0K123 O#+)GK§C$ V55q+
 �=[ n#K1$ %, "] -( P55@ 455B=$ ! F55*�$ �#55&#JU,
 9()D 9)fD ¢(#;% -#KJD #3 >@ -#KJD %, ¢�)�KW O, P=;H\
 ¥�$#@ %, �)�KW ', P=;H\ �=[ n#K1$ %, 9(#BC&, #D 8j9/Y

 ?/7, PCQ)\ -,)E 6r=& (-X$ >1Q,X$ ¥�$#@ #3 >BW#S$
 F*55J7 9#\/;(¡ PD �XD)$ �o,_55& 8�!, 6SD -(
 "] O#+ P;X\ P@ F55&, 9/55Y 9(-!]  67,( >Kf55J3 PD
 867,( F;);/$ PD F*J7 /fg3 8I&#=3 /gªD FB+ `$#Y
 FKBK@ 8F;);/$ F;#qU 84vS55Y FKQ)� 8F@-#R$
 �o,_& 8Z!( 6SD -( ?(XY 4$ O/=$(X& ! �#a�M,
 F&, 9/Y 9(-!]  `§55Y PD F*55J7 9#\/;(¡ PD �XD)$
 �-( 47#$%#& F;#qU /gªD P& `$#55Y "] O#+ P;X\ P@
 67,( F;);/$ PD F*55J7 4=KD/D ! 4M#*3-, GXi 89/55Y

?(XY 4$
 F*J7 9#\/;(¡ PD �XD)$ �o,_& HK7 ZX& 6SD -( 
 `$#55Y "] O#+ P;X\ P@ 9/55Y PCQ)\ )y7 -(  (Xb P55D
 O-!]X7 ! 4B=$ �#&#JU, 8F*�$ �#55&#JU, /gªD P&

?(XY 4$
 %, s3 /=z -#KCb, -( P$#=55R&)[ 84;,!- sKKg3 O,)D
 6r=& O,)D |}55& ?FQ)\ -,)E )y7 IU#d ",(#C55&,
 -,HQ, Z)7 {&X3 x#*7!)@ O#BW] I;)T 8P$#=R&)[ 4;#;#[
 /$] F&( PD /d-( w~�� #D )D,)D P@ /Y P*&#2$ SPSS

?(XD 4*&#=$ -,/1$ P@
 -X7 Z#K[ 9#:R7,( "#=@-#@ VKh@ 80K123  O-#$] Vg$#i
 n#&, )D P@ F&, )B7 kll (,/g3 PD 8OXT- "#55&,)b
 mkl %, ?(X55D Z%o )B7 pk (,/g3 8P557Xq7 >rU s55KKg3
 /d-( pw x)7 #D P$#=R&)[ mtu 89/Y <;%X3 V$#=R&)[

?FQ)\ -,)E `Kh23 ! P;Hr3 (-X$ ! /Y 9(,( FR\)D
Y!@H!$*|p$n--}P$(6&"'R

 PD PC55JD 4hqa O#+-#@ -( P7Xq7 >rU sKKg3 O,)D
�(XY A$ 9(#BC&, );% V�D,- %, 0K123 �X7

    #;                j�¢me

 S 8F7(XKC55&, t �!/i -( "X$%] �-#$] t 8"] -( P@
 ¥oXqg$ e "X$%] O#55�b r 8PKW!, V7Xq7 -#Kg$ .,)5527,
 sK:7#K$ );(#1$ 455=;H:;#i #D ?F55&, j lm~l #55; lk~l

 ",X=a PD  -,/1$ );% �!/55i %, P7Xq7 |7#;-,! !
�/$] /+,Xb F&( PD 43#$/1$ V7Xq7

 

 j�¢te 
 

 
?F&, 9/Y PCQ)\ )y7 -( kll ! Pg$#i >rU N 8"] -( P@

^-ZIP$9D~"$�(V$[h
 O#+ PvSR$ ! #+)GK§C$ )K^c3 455&-)D 80K123 ./+
 9#:55R7,( "#=@-#@ O/=;,)Q ! 4;,XC2$ 8O, P=K$% 8O()Q
 PD F*55J7 #f7]  �):7 )55D OXT- "#55&,)b -X7 Z#55K[

?F&, /fg3 ! 4=KD/D `$#Y 867,( F;);/$

^-ZIP$25V$Y-�'R$[Q
 PD F*J7 4=KD/D )D O()Q O#+)GK§C$ j�W, m¢ VKT)Q

?/7-,( )K^c3 67,( F;);/$
 4BM#a /fg3 )55D O()Q O#55+)GK§C$ j� m¢ V55KT)Q

?/7-,( )K^c3 67,( F;);/$ PD F*J7
 )qC55J$ /fg3 )D O()Q O#55+)GK§C$ j� m¢ V55KT)Q

?/7-,( )K^c3 67,( F;);/$ PD F*J7
 O-#r=+ /fg3 )55D O()Q O#55+)GK§C$ j( m¢ V55KT)Q

?/7-,( )K^c3 67,( F;);/$ PD F*J7
 F*J7 4=KD/D )D ', P=K$% O#+)GK§C$ j�W, t¢ VKT)Q

?/7-,( )K^c3 67,( F;);/$ PD
 4BM#a /fg3 )D ', P=K$% O#55+)GK§C$ j� t¢ VKT)Q

?/7-,( )K^c3 67,( F;);/$ PD F*J7
 )qC55J$ /fg3 )D ', P=K$% O#+)GK§C$ j� t¢ V55KT)Q

?/7-,( )K^c3 67,( F;);/$ PD F*J7
 O-#r=+ /fg3 )D ', P=K$% O#55+)GK§C$ j( t¢ VKT)Q

?/7-,( )K^c3 67,( F;);/$ PD F*J7
 F*J7 4=KD/D )D 4;,XC2$ O#+)GK§C$ j�W, �¢ VKT)Q

 !"#$%&'&()$*+,-.$/'&01$\"'3$4567857$]:#5);$'3$'=>)$?)"@A$].8'3$N4"85THV$X$\@.@)



 '  !"#$%&"'!"(#$)*"'+,-"+$."/  !"#$%&'%()*+),%-./01"01$2345

 ?/7-,( )K^c3 67,( F;);/$ PD
 4BM#a /fg3 )D 4;,XC2$ O#+)GK§C$ j� �¢ V55KT)Q

?/7-,( )K^c3 67,( F;);/$ PD F*J7
 )qC55J$ /fg3 )D 4;,XC2$ O#+)GK§C$ j� �¢ V55KT)Q

?/7-,( )K^c3 67,( F;);/$ PD F*J7
 O-#r=+ /fg3 )D 4;,XC2$ O#+)GK§C$ j( �¢ V55KT)Q

?/7-,( )K^c3 67,( F;);/$ PD F*J7
 F*J7 4=KD/D )D O/=;,)Q O#+)GK§C$ j�W, �¢ VKT)Q

?/7-,( )K^c3 67,( F;);/$ PD
 4BM#a /fg3 )D O/=;,)Q O#55+)GK§C$ j� �¢ VKT)Q

?/7-,( )K^c3 67,( F;);/$ PD F*J7
 )qC55J$ /fg3 )D O/=;,)Q O#+)GK§C$ j� �¢ V55KT)Q

?/7-,( )K^c3 67,( F;);/$ PD F*J7
 O-#r=+ /fg3 )D O/=;,)Q O#55+)GK§C$ j( �¢ VKT)Q

?/7-,( )K^c3 67,( F;);/$ PD F*J7

 VX�1$\5V$Y-�'R$].8'3$[J
 VX�1$vX"$z-�'R$[GeJ

 PD F*J7 4=KD/D )D O()Q O#+)GK§C$ j�W, m¢ VKT)Q
?/7-,( )K^c3 67,( F;);/$

 4BM#a /fg3 )55D O()Q O#55+)GK§C$ j� m¢V55KT)Q
?/7-,( )K^c3 67,( F;);/$ PD F*J7

 )qC55J$ /fg3 )D O()Q O#55+)GK§C$ j� m¢ V55KT)Q
?/7-,( )K^c3 67,( F;);/$ PD F*J7

 O-#r=+ /fg3 )55D O()Q O#55+)GK§C$ j( m¢ V55KT)Q
 ?/7-,( )K^c3 67,( F;);/$ PD F*J7

 4:CJ*q+ ",HK$ P@ F55&, s;, ):7#KD t �!/i �;#C7
 PD F*J7 4=KD/D #D O()Q O#+)GK§C$ sKD 9/55Y P*55&#2$
 O-#r=+ /fg3 8)qCJ$ /fg3 84BM#a /fg3 867,( F;);/$
 P@ F&, ll�~l ! �pl~l 8mt�~l 8t�w~l )D,)D IK3)3 PD
 ! O()Q O#+)GK§C$ sKD O-,( 4=g$ ��& P�=;, PD PiX3 #D
 67,( F;);/$ PD F*J7 4=KD/D 4=g; ZX& ! �!, �b#Y
 uk~l �#qCU, #D 8jlk~le F&, lk~l %, )Cq@ )qCJ$ /fg3 !
 ?(-,( (Xi! O-,( 4=g$ P�D,- 4&-)D (-X$ O#+)GK§C$ sKD
 �W, '#+ PKT)Q 4=g; ZX& ! �!, (-X$ -( 012$ O#aG(, ,�W
?(XY 4q7 /K;c3 ( ! � '#+ PKT)Q ! (XY 4$ PCQ);�[ � !

B$vX(d

2#
'R
$2
5V
' <-s
+)

96-3(39{�5A$(E}P'H+,)$(E}P285|6V$(E}P

"X&)K[ 4:CJ*q+ I;)Tl~t�wl~mt�l~�pll~ll�

O-,( 4=g$ ��& P¢valuel~ll�l~mwkl~llll~uwu

t 9-#$]t~�mm~�p�~kul~l��

(,/g3mtumtumtumtp

�X#$z-�'R$[BeJ
 PD F*55J7 4=KD/D )D ', P=K$% O#55+)GK§C$ j�55W, ¢t

?/7-,( )K^c3 67,( F;);/$
 PD F*J7 4BM#a /fg3 )D ', P=K$% O#+)GK§C$ j� ¢t

?/7-,( )K^c3 67,( F;);/$
 PD F*J7 )qC55J$ /fg3 )D ', P=K$% O#+)GK§C$ j� ¢t

?/7-,( )K^c3 67,( F;);/$
 PD F*J7 O-#r=+ /fg3 )D ', P=K$% O#+)GK§C$ j( ¢t

?/7-,( )K^c3 67,( F;);/$
 4:CJ*q+ ",HK$ P@ F&, s;, ):7#KD � �!/i �;#C7

 F*J7 4=KD/D #D O, P=K$% O#+)GK§C$ sKD 9/55Y P*55&#2$
 /fg3 ! )qC55J$ /fg3 84BM#a /fg3 867,( F;);/$ PD
 ! �m�~l 8mpu~l 8��l~l )55D,)D I55K3)3 PD 8O-#55r=+
 ��& "(XD lk~l %, )Cq@ PD PiX3 #D P@ F55&, lpl~l
 ��!, �b#Y P55& ! O, P=K$% O#+)GK§C$ sKD O-,( 4=g$
 4BM#a /fg3 86557,( F;);/$ PD F*55J7 4=KD/D 4=g;
 (-X$ O#+)GK§C$ s55KD uk~l �#qCU, #D 8)qC55J$ /fg3 !
 012$ O#a(, ,�W ?(-,( (Xi! O-,( 4=g$ P�D,- 455&-)D
 � ! � 8�W, t¢ '#+ PKT)Q 455=g; ��!, (-X$ P55& -(

?(XY 4q7 /K;c3 ( t¢ VKT)Q ! (XY 4$ PCQ);�[



&(

�@.$z-�'R$[LeJ
 PD F*55J7 4=KD/D )D 4;,XC2$ O#+)GK§C$ j�55W, ¢�

?/7-,( )K^c3 67,( F;);/$
 PD F*J7 4BM#a /fg3 )D 4;,XC2$ O#+)GK§C$ j� ¢�

?/7-,( )K^c3 67,( F;);/$
 PD F*J7 )qCJ$ /fg3 )D 4;,XC2$ O#+)GK§C$ j� ¢�

?/7-,( )K^c3 67,( F;);/$
 PD F*J7 O-#r=+ /fg3 )D 4;,XC2$ O#+)GK§C$ j( ¢�

?/7-,( )K^c3 67,( F;);/$
 4:CJ*q+ ",HK$ P@ F&, s;, ):7#KD � �!/i �;#C7
 F*J7 4=KD/D #D O, P=K$% O#+)GK§C$ sKD 9/55Y P*55&#2$
 /fg3 ! )qC55J$ /fg3 84BM#a /fg3 867,( F;);/$ PD
 ! l~��� 8l~mk� 8l~�m� )55D,)D I55K3)3 PD 8O-#55r=+

 9/Y P*55&#2$ t �-#$] P�=;, PD PiX3 #D ?F55&, l~mp�
 IK3)3 PD O-#r=+ /fg3 ! )qC55J$ /fg3 84=KD/D O,)55D
 jT¯m~u�e -#55Kg$ t �-#55$] %, ! t~lp ! k~�� 8l~wu
 F23 O#+)GK§C$ sKD 8/d-( uk �#qCU, #55D 8/7)3 °-HD

 ?(-,( (Xi! -,( A=g$ V�D,- 4&-)D
 PCQ);�[ -X@�$ (-X$ P& -( ZX55& VKT)Q 8s;, )D#=D
 ��& P�=;, PD PiX3 #D 8� ¢� VKT)Q (-X$ -( ?(XY 4$
 )CRKD 4BM#a /fg3 ! 4;,XC2$ O#+)GK§C$ sKD '-,( 4=g$
 sKD >;)K\ 4$ P55rKC7 l~uk �#qCU, #55D 8F55&, lk~l %,
 ?(-,/7 (Xi! O-,( 4=g$ V�D,- 455&-)D (-X$ O#+)GK§C$
 )D 4;,XC2$ O#+)GK§C$¡ P�=;, )D 4=*$ 012$ O#aG(, ,�55W
 /K;c3 8 /7-,( )K^c3 67,( F;);/$ PD F*J7 4BM#a /fg3

?(XY 4q7

g$vX(d
9&
"@+
I)
$2
5V
' <-s
+)

96-3(39{�5A$(E}P'H+,)$(E}P285|6V$(E}P

"X&)K[ 4:CJ*q+ I;)Tl~�m�l~mk�l~���l~mp�

O-,( 4=g$ ��& P¢valuel~llll~l�kl~llll~l��

t 9-#$]�~wum~��k~��t~lp

(,/g3mtumtumtumtp

�85EU$z-�'R$[geJ 
 PD F*55J7 4=KD/D )D O/=;,)Q O#55+)GK§C$ j�55W, ¢�

?/7-,( )K^c3 67,( F;);/$
 PD F*J7 4BM#a /fg3 )D O/=;,)Q O#+)GK§C$ j� ¢�

?/7-,( )K^c3 67,( F;);/$

 PD F*J7 )qC55J$ /fg3 )D O/=;,)Q O#+)GK§C$ j� ¢�
?/7-,( )K^c3 67,( F;);/$

 PD F*J7 O-#r=+ /fg3 )D O/=;,)Q O#+)GK§C$ j( ¢�
?/7-,( )K^c3 67,( F;);/$

 4:CJ*q+ ",HK$ P@ F55&, s;, ):7#KD k �!/i �;#C7

L$vX(d

2"
$Y6-
)b
$2
5V
' <-s
+)

96-3(39{�5A$(E}P'H+,)$(E}P285|6V$(E}P

"X&)K[ 4:CJ*q+ I;)Tl~��ll~mpul~�m�l~lpl

O-,( 4=g$ ��& P¢valuel~llll~l�tl~llll~�w�

t 9-#$]�~�kt~mk�~��l~pu

(,/g3mtumtumtumtp

 !"#$%&'&()$*+,-.$/'&01$\"'3$4567857$]:#5);$'3$'=>)$?)"@A$].8'3$N4"85THV$X$\@.@)



&)  !"#$%&"'!"(#$)*"'+,-"+$."/  !"#$%&'%()*+),%-./01"01$2345

 PD F*J7 4=KD/D #D O/=;,)Q O#+)GK§C$ sKD 9/55Y P*&#2$
 8O-#r=+ /fg3 ! )qCJ$ /fg3 84BM#a /fg3 867,( F;);/$
 ?F55&, l~mp� ! l~t�t 8¢l~lk 8¢l~ltp )D,)D IK3)3 PD
 PD F*55J7 4=KD/D )D O/=;,)Q O#+)GK§C$ )K^c3 �F1K1U -(
 F*J7 ! jnX�g$e 4B=$ 84BM#a /fg3 ! 67,( F;);/$
 ?F&, j>K1CJ$e F*�$ 8O-#r=+ /fg3 ! )qC55J$ /fg3 PD
 O/=;,)Q O#+)GK§C$ sKD '-,( 4=g$ ��& P�=;, PD PiX3 #D
 ! 67,( F;);/$ PD F*55J7 )qCJ$ /fg3 �b#55Y !( !
 sKD 8l~uk �#qCU, #D 8F&, l~lk %, )Cq@ 8O-#r=+ /fg3

 ,�W ?(-,( (X55i! -,( 4=g$ V�D,- 455&-)D (-X$ O#+)GK§C$
?(XY 4$ PCQ);�[ ( ¢� ! � ¢� -( 012$ O#aG(,

 P@ F&, s;, ):7#KD ml �!/i -( �!, "XC& !( �;#C7
 O,)D 9/Y P*55&#2$ t �-#$] 0h�$ -/E P�=;, PD PiX3 #D
 ! ¢l~kku ! ¢l~�m� IK3)3 PD 4BM#a /fg3 ! 455=KD/D
 #D /=55Y#D 4$ )3 NzX@ j T ¯m~u� e -#Kg$ Ot 9-#$] %,
 V�D,- 455&-)D F23 O#+)GK§C$ sKD /d-( uk �#qCU,
 -( Z-#fz VKT)Q 8s55;, )D#=D ?(-,/7 (X55i! O-,( A=g$

?(XY 4q7 /K;c3 � ! �W, O#fRSD

q$vX(d

2(
6&"'
R$2
5V
' <-s
+)

96-3(39{�5A$(E}P'H+,)$(E}P285|6V$(E}P

"X&)K[ 4:CJ*q+ I;)T¢l~ltp¢l~lkll~t�tl~mp�

O-,( 4=g$ ��& P¢valuel~�k�l~k��l~llpl~l�u

t 9-#$]¢l~�m�¢l~kkut~wwt~l�

(,/g3mtumtumtumtp

9!@-.':8$?-DIP$[GM$
 ! w �!/i -( 9/$] F55&( PD I;,)T "()@ ®#2W #D�(XD /+,Xb `;£ `�Y PD �%,)D VKW!, 'X:W, 8#f7] �#qa,

Y!5:(6U$9!@-.':8$2@wl"$2"'3$9!@-.':8$�&"'�$Nx$vX(d$

9!@-.':8$�&"'�$#8X;'35V#8X;'3$85-})$�"'I!"t$S85);\8"#$96})$�u.

Constant FD#^ I;)T�~mt�t~uu�m~���l~m�m

O, P=K$% O#+)GK§C$l~���l~lp��~u�tl~lll

4;,XC2$ O#+)GK§C$l~�mpl~lwk�~p�ul~lll

O/=;,)Q O#+)GK§C$¢l~mmml~l�k¢�~mu�l~llt

O()Q O#+)GK§C$l~ltkl~l�ll~pwml~�um

 O#+)GK§C$ O,)D w �!/i -( O-,( 4=g$ ��& -,/1$ 
 "#$Hq+ )K^c3 4&-)D -( ,�W ?F&, l~lk %, )CRKD O()Q
 ,- O()Q O#+)GK§C$ ",X3 4$ )y7 (-X$ `1CJ$ O#+)GK§C$

?()@ .�U X:W, %,

 4;#f7 'X55:W, �;#C7 8'()55Q )GK§C$ .�55U %, |55[
 OX:W, Pd�b ?(XD /+,Xb `;£ �-Xd PD "XK55&)\-
 9/Y P�,-, � �!/i -( 9/55Y 9(,( �%,)D 47XK55&)\-

?F&,

jYe ¯ �~mt� ± l~��� jO, P=K$% O#+)GK§C$e± l~�mpj4;,XC2$ O#+)GK§C$e
 ¢l~mmm jO/=;,)Q O#+)GK§C$e ±l~ltk jO()Q O#+)GK§C$e±   



&!

 ��& -,/1$ "Xz |7#;-,! `Kh23 p 9-#q55Y �!/i -(
 OX:W, s;,)D#=D 8F55&,  p¢value ¯ ll~l O-,( A=g$
 O,)D ",X3 4$ ! (-,( ,- 4*&#=$ 4;,-#@ 9/Y 9(,( �%,)D

 %, 67,( F;);/$ P55D F*55J7 �):7 n#K1$ 4=KD 6K[
 6+!�[ s;, 4;#f7 �/$ -( 9/Y ®#2W `1CJ$ O#+)GK§C$

?()@ 9(#BC&,

Y!5:(6U$9!@-.':8$2@wl"$2"'3$9!@-.':8$�&"'�$NJ$vX(d

9!@-.':8$�&"'�$#8X;'35V$#8X;'3$85-})$�"'I!"t$S85);28"#$96})$�u.

 Constant FD#^ I;)T�~wp�t~ut�m~wl�l~mm

', P=K$% O#+)GK§C$l~���l~lpm�~wtl~ll

4;,XC2$ O#+)GK§C$l~��ml~lw�k~t�l~ll

O/=;,)Q O#+)GK§C$¢l~mmtl~l�k¢�~tml~llt

O()Q O#+)GK§C$l~ltkl~l�ll~pwml~�um

S#5.$9u�$9!@-.':8$\@wl"$Y~��$Nh$vX(d

@wl"9w+,fHV$�&'�n--}P$�&'�S(o$?&(}P$n--}P$�&'�4@,P"Xen-38X#$S85);

�!, PhU)$l~wtkl~�ul~��wm~um�

 %, /d-( �u P55@ F55&, "] ):7#KD � �!/i �55;#C7 
 PD 67,( F;);/$ P55D F*55J7 �):7 n#K1$ �,)55KK§3
 4=g; �`1CJ$ O#+)GK§C$ �,)KK§3 %, PCJD,! )GK§C$ ",X=a
 F�55R7 O/=;,)Q ! 4;,XC2$ 8O, P=K$% O#+)GK§C$ n#K1$
 -( ?(XY 4$ "#KD PCB\ 6K[ OX:W, V�55&,! PD ! ()K\ 4$
 )Bd VKT)Q 455&-)D �#*7( PD |7#;-,! `Kh23 �!/55i

 >KCJ+ "#$Hq+ -XM PD 47XK55&)\- I;,)T Z#q3 "(XD
 �F1K1U -( ?F55&, 9/55Y P�,-, �!/i -( "] �;#C7 P@

�(%,()[ 4$ PKT)Q s;, 4&-)D PD |7#;-,! `Kh23

�!5&8"X$?-DIP$�&5+!$Y~��$NQ$vX(d

_5}3')$�@H|)2#"b;$Yd8#_5}3')$�@H|)$n-w!5-)S85);$F28"#$96})$�u.

"XK&)\-mkwk~mw��ktm~�tt

tw~w�l~ll #�bt��k~tkkmtkmu~kwt

`@�lml~�ttmtp

 !"#$%&'&()$*+,-.$/'&01$\"'3$4567857$]:#5);$'3$'=>)$?)"@A$].8'3$N4"85THV$X$\@.@)



&"  !"#$%&"'!"(#$)*"'+,-"+$."/  !"#$%&'%()*+),%-./01"01$2345

 Z#q3 O,)55D u �!/i -( O-,( 455=g$ ��55& -,/1$ 
 "#$Hq+ )K^c3 4&-)D -( ,�W ?F&, l~lk %, )Cq@ #+)GK§C$
 O#+)GK§C$ .�U PD Z%o )55y7 (-X$ `1C55J$ O#+)GK§C$
 'X:W, 8-X@�$ 'X:W, �):;( �-#*a PD ?FJK7 9/7#qKE#D

 �(XD /+,Xb 6+!�[ s;, -( 4;#f7
j67,( F;);/$ PD F*J7 �):7e¯�~wp� ±l~���
jO, P=K$% O#+)GK§C$e ±l~��mj4;,XC2$ O#+)GK§C$e

 ¢l~mmtjO/=;,)Q O#+)GK§C$e ± 

5V$Y+R5&
 O#+)GK§C$ Z#55q3 86+!�[ '#55+ PKT)Q 455&-)D -(
 V�D,- 67,( F;);/$ PD F*J7 )qCJ$ /fg3 #D )y7 (-X$
 8O()Q O#+)GK§C$ sKD �):;( �-#*a P55D ?/7-,( -,( 4=g$

 PD F*J7 )qC55J$ /fg3 #D O/=;,)Q ! 4;,XC2$ 8O, P=K$%
 #D ?(-,( (Xi! -,( A=g$ ! >K1C55J$ V�D,- 67,( F;);/$
 ',)D `;£ 4;#f7 'X55:W, PD 47XK55&)\- 'X:W, �%,)D

�>;/K&- 9/=;] �#1K123 -( 4=KD 6K[
 

67,( F;);/$ PD F*J7 �):7jYe ¯�~wp� ±l~���
jO, P=K$% O#+)GK§C$e ± l~��m j4;,XC2$ O#+)GK§C$e

¢l~mmtjO/=;,)Q O#+)GK§C$e ± 
Rt ¯l~�u                    F ¯tw~w�
 �u sKK*3 ! ²uk ��& -( I55&#=$ 4;,-#@ ):7#KD P@
 -( �,)KK§3 `55KW( PD PC55JD,! )GK§C$ �,)KK§3 O/55d-(

?F&, `1CJ$ O#+)GK§C$

4@-.':8$@D35P$NGM$vX(d

DeW$�MKMGhS85);$F$�BxKxhRB$�LJ

NY-lX"$9!@-.':8$v()

j67,( F;);/$ PD F*J7 �):7e ¯�~mt� ± l~��� jO, P=K$% O#+)GK§C$e ±l~�mp j4;,XC2$ O#+)GK§C$e

¢l~mmmjO/=;,)Q O#+)GK§C$e ±l~ltkjO()Q O#+)GK§C$e ±              

N9&5E!$9!@-.':8$\@wl"

j67,( F;);/$ PD F*J7 �):7e¯

�~wp� ±l~��� jO, P=K$% O#+)GK§C$e ±l~��mj4;,XC2$ O#+)GK§C$e ¢l~mmtjO/=;,)Q O#+)GK§C$e ±   

N28"0:'-=�P$�-P'P$Y3$5V'<-s+)

O, P=K$% O#+)GK§C$ ?m

4;,XC2$ O#+)GK§C$ ?t

O/=;,)Q O#+)GK§C$ ?�



&#

 ! 9/55Y P�,-, A$XfB$ 'X:W, PD PiX3 #55D F55;#f7 -(
 {D,!- t `�Y 89/$] F&( PD �;#C7 ! 0K123 '#+ PKT)Q

 `U,)$ -( PCJD,! ! `1C55J$ O#+)GK§C$ sKD �/55Y /K;c3
?/+( A$ "#R7 ,- 4*3,)$ PhJh& 47XK&)\- 'X:W, �hCS$

GG$vX(d$8#$285);$?-DIP$vX(d$�&5+!$Y~��

�@y!Yy-y�'yR#8/'&01

�!,

?/7-,( )K^c3 67,( F;);/$ PD F*J7 4=KD/D )D O()Q O#+)GK§C$ j�W,³

?/7-,( )K^c3 67,( F;);/$ PD F*J7 4BM#a /fg3 )D O()Q O#+)GK§C$ j�³

?/7-,( )K^c3 67,( F;);/$ PD F*J7 )qCJ$ /fg3 )D O()Q O#+)GK§C$ j�³

?/7-,( )K^c3 67,( F;);/$ PD F*J7 O-#r=+ /fg3 )D O()Q O#+)GK§C$ j(³

Z!(

?/7-,( )K^c3 67,( F;);/$ PD F*J7 4=KD/D )D O, P=K$% O#+)GK§C$ j�W,³
?/7-,( )K^c3 67,( F;);/$ PD F*J7 4BM#a /fg3 )D O, P=K$% O#+)GK§C$ j�³

?/7-,( )K^c3 67,( F;);/$ PD F*J7 )qCJ$ /fg3 )D O, P=K$% O#+)GK§C$ j�³

?/7-,( )K^c3 67,( F;);/$ PD F*J7 O-#r=+ /fg3 )D O, P=K$% O#+)GK§C$ j(³

ZX&

?/7-,( )K^c3 67,( F;);/$ PD F*J7 4=KD/D )D 4;,XC2$ O#+)GK§C$ j�W,³
?/7-,( )K^c3 67,( F;);/$ PD F*J7 4BM#a /fg3 )D 4;,XC2$ O#+)GK§C$ j�³

?/7-,( )K^c3 67,( F;);/$ PD F*J7 )qCJ$ /fg3 )D 4;,XC2$ O#+)GK§C$ j�³

?/7-,( )K^c3 67,( F;);/$ PD F*J7 O-#r=+ /fg3 )D 4;,XC2$ O#+)GK§C$ j(³

Z-#fz

?/7-,( )K^c3 67,( F;);/$ PD F*J7 4=KD/D )D O/=;,)Q O#+)GK§C$ j�W,³

?/7-,( )K^c3 67,( F;);/$ PD F*J7 4BM#a /fg3 )D O/=;,)Q O#+)GK§C$ j�³
?/7-,( )K^c3 67,( F;);/$ PD F*J7 )qCJ$ /fg3 )D O/=;,)Q O#+)GK§C$ j�³

?/7-,( )K^c3 67,( F;);/$ PD F*J7 O-#r=+ /fg3 )D O/=;,)Q O#+)GK§C$ j(³

  !"#$ %&"'()*+ 

 ,$-.(+/$ %&"'()*+ 

01,2*3+$ %&"'()*+ 

 4.1,"#$ %&"'()*+ 

0.(545 

067%8$49:; 

"<*=+$49:; 

 >%?.& 

 !"#$%&'&()$*+,-.$/'&01$2"'3$4567857$9:#5);$'3$'<=)$>)"?@$9.8'3$A4"85BCD$E$2?.?)

F!?-.':8$2?GH"$I5D'J-K+)$L-3$M3"E8$FN7$2?GH"$AO$>BP



 !  !"#$%&"'!"(#$)*"'+,-"+$."/  !"#$%&'%()*+),%-./01"01$2345

2'-:$QR-+!$STT
$>!$-(@A,$0+4B$C,2DD.8$-5$C,2;$0+$,>$"E%F$GDD(H3;
$>!$ !"5>%I$A$ "JK$ %952L>%L$M"*DD=N$A$-:DDO2;
$P/%O$Q!%(R$ ,"5$%9K%+/%O$0N!%+S$C,T(+$05%1/>,$U3V+
$01%&>,T5,$A$%&>%(:+$W%&>%X&,>$-DDY,>,$A$ZK,!$[1"14+

\!"I$!,4<]B$0N!%+S$C,T(+$^1,$Z?.O$ ,"5
$[1"14+$ %9F"7$A$%&$Q_A"R$`:DDO2;$A$P/%DDO$Q!%(R
$>!$ZK,!$ >,aN$b,"*c,$-5$A$d(9=;$06=]#$0K%V+$%1$ZK,!
$%5$\[O,$>,!$e.:+$0K%+/%O$f,"(();$4.+/%(K$g%+2<8$W%9K%+/%O
$>!$h2E2+$f%(5!,$G(6];$%5$G(H3;$^1,$Wd9+$^1,$-5$-i2;
$d&,"#$>!$0:O$W"(();$[1"14+$A$ZK,!$[1"14+$ %9jk5
$[1"14+$ ,"5$0N!%+S$l296+$`.(+/$>!$ "*95$b>!$C!>AS
$A$09iA$4.L$0+296+$WZK,!$[1"14+$\[O,$-*c,!$ZK,!
$`.(+/$A$[#%5$WC%+/%DDO$>!$"E%F$C%.I>%I$A$!,"#,$/,$"mno*+
$/,$-Ip$[1"14+$ %9F"7$ %&$0Nq1A$WC%+/%O$>!$!2i2+
$[O,$ 4.1,"#$W[1%9K$>!$A$rQ4c$!%1$C%+/%O$ ,2*3+$-5$CS
$ 2O$/,$C%.I>%I$"1%O$ ,"5$l296+$^1,$CS$ %*DDO,>$>!$-I

\!2c$0+$s1":;$[1"14+
$%9.;$WZK,!$[1"14+$ ,"5$Q%tDDjK,!$0N!%+S$05%1/>,$>!
$,"L$u4O>$0<K$"JK$-5$0#%I$0K%+/%O$v+,28$^*#"N$"JK$>!
$-K2N$"&$-5$[V=K$C%+/%O$ %w8,$ %9c"tK$A$f%I,>!,$-I
$l/x$W^1,$"5%.5$\!>,!$ >%(DD=5$[(<&,$T(K$0*(@%:#$%1$"DD(();
$"5$%9KS$ >,aN"(no;$y23K$A$Q%tjK,!$0K%=K,$d(&%6+$%;$[O,
$0<9+$l%N$%;$!2c$05%1/>,$ZK,!$[1"14+$-5$[V=K$M"tK
$!%?1,$ ,"5$Q%tjK,!$>!$0;%(F$ %&$-.(+/$!2iA$Z?.O$>!
$ %*O,>$>!$W^<E$>!$\!2c$-*c,!"5$ZK,!$[1"14+$d*=(O
$0.*V+$0&%N41!$%5$Q%tjK,!$>!$ZK,!$[1"14+$d(&%6+$>%j*K,
$ZK,!$[1"14+$0#":+$4.1,"#$!A>$0+$>%J*K,$W"(();$[1"14+$"5
$>%XcS$C!"I$-.1!%9K$A$M"1aR$W0N!%+S$vF,"+$ %*O,>$>!
$g,"(z,$-I$0&%N41!$/,$WG(H3;$ %9*1!A43+${%3@$-5$%+,$\!2c
$A$r||}$~|���$u�|$~$|���$W[@2&p$-*#"N$>,"B$Q!%6*O,$!>2+
$W[O,$ZK,!$[1"14+$ %&$0Nq1A$"5$0.*V+$ %&>%(:+$v+%c
$0&%tjK,!$-I$0+%t.&$WQ%N41!$^1,$>!$\[O,$Q4c$Q!%6*DDO,
$W !"#$v+,28$W4DDc%5$Q!%+S$ZK,!$[1"14+$M"DD1aR$ ,"5
$>,!$e.:+$f,"(();$^((V;$-5$>!%B$W 4.1,"#$A$ ,$-.(+/$W01,2*3+
$v+%cp$ZK,!$[1"14+$ ,"5$C%.I>%I$0N!%+S$>!$Q4+S$!2iA$-5
$C,T(+$Z?.O$A$rZK,!$[1"14+$-5$49:;$A$0.(545$ %&"m()*+
$�1%*K$/,$-I$>27$C%<&$u"t1!$C%(5$-5$\!25$4.&,2z$0N!%+S$^1,
$W4c$�kj+$G(H3;$^1,$>!$Q4+S$[O!$-5$ %&$Q!,!$v(]3;

$0N!%+S$"tK%1%<K$ %&"m()*+$/,$ ";x%5$�2�O$0]I$>27$-5
$49:;$/,$ ";x%5$�2�O$ m̂(V+$WZK,!$[1"14+$ ,"5$C%+/%O
$[V=K$0.(545$/,$ ";$̂ (1%R$�2�O$A$ZK,!$[1"14+$-5$[V=K

\4.c%5$0+$ZK,!$[1"14+$-5
$ %1,T+$WG(H3;$^1,$>!$Q4c$"I�$�2L>%L$/,$Q!%6*O,$%5
$h2E2+$f%(5!,$W0]I$>27$-5$\4c$>,414R$ >%(=5$ !"5>%I
$-K2N$̂ 1,$WZK,!$[1"14+$A$"(();$[1"14+$UF%V+$C2+,"(R
$0N!%+S$05%1/>,$>!$Q!%6*O,$!>2+$>,T5,$-I$[O,$Q!"I$!%9.j(R
$ 4:�5$4.L$Z?.O$[(]5%B$/,$0*=1%5$0+$WZK,!$[1"14+
$>,!>2z"5$ 4.1,"#$A$0DD1,2*3+$W ,$-.(+/$W !"DD#$v+,28
$ %&$-*#%1$-I$>27$C%<&$W !"#$v+,28$0.:1$u�A,$4:�5$\4c%5
$"<*DD=+$f,49:;$C,T(+$0.(5$Z(R$>!$W4K!,!$C%DDjK$G(H3;
$05%1/>,$^(.�<&$A$ZK,!$[1"14+$�"7$ ,"i,$-5$[V=K
$\4K4c$-*z%.c$W%9F"7$^1,$-5$[V=K$C%.I>%I$0.(545$C,T(+
$f,"(();$0.(5$Z(R$>!$T(K$ ,$-.(+/$v+,28$0.:1$ulA!$4DD:�5
$067%8$A$"<*=+$49:;$A$ZK,!$[1"14+$-5$[V=K$0.(545

\4K4c$-*z%.c$ZK,!$[1"14+$�"7$ ,"i,$>!
$49:;$0.(5$Z(R$>!$W01,2*3+$v+,28$0.:1$ul2DDO$4:�5
$ZK,!$[1"14+$-DD5$[VDD=K$0.(545$A$"<*DD=+$A$067%8
$-5$ 4.1,"#$ %&"m()*+$-DDI$0@%F$>!$u4K,$Q!25$>,!>2DDz"5
$0.(5$Z(R$-5$>!%B$%9.;$W0K%+/%O$!%:5,$/,$4:�5$^1"zS$C,2.8

\4K!25$ >%?.&$A$"<*=+$49:;$"m()*+$>!$f,"(();
$^1,$W4+S$[DDO!$-5$�A,$`(E"#$v(]3;$/,$-I$P,$-?(*K
$[V�+$f%O%=F,$v+%c$W !"#$v+,28$Zk5$ugxA,$-I$!25
$0.(545$Z&%I$UDD8%5$W >AS2K$A$ 4.+!2DDO$W06.+$A
$\!2DDc$e+$C%.I>%I$^(5$>!$ZK,!$[DD1"14+$ ,"DDi,$>!
$C4K%+$�%DD=F,$-I$4K2DDc$e+$U8%5$ !"#$v+,28$ug%(K%n
$!,"#,$>!$Q4+S$!2iA$-DD5$f,"(();$v5%H+$>!$C%+/%DDO$>!

\4.&!$ >%X<&$`+,!,$C%+/%O$>!$A$!2c$[12H;
$v+,28$-I$!25$CS$/,$0I%F$lA!$`(E"#$ ,"5$v�%F$�1%*K
$[O,$�V;"+$067%8$49:;$A$"<*=+$49:;$W0.(545$%5$ ,$-.(+/
$49:;$A$0.(545$A$P,$-.(+/$ %&"m()*+$^(5$ >,!$e.:+$`�5,>$A
$$ugxA,$-I$[O%.:+$^145$^1,$\!>,!$!2iA$067%8$A$"<*DD=+
$A$[O,$vY%B$C%j1,"5$C%+/%O$-I$0*(<&,$/,$C%.I>%I$b>!
$C%KS$[(:B2+$A$Q%#>$W[1%E>$-5$C%+/%O$-I$09i2;$C,T(+
$%&4.1,"#$^1,$y>%5>!$-I$0;%8�7,$[DD(6(I$A$C,T(+$A$!>,!
$0O%=F,$ %&$0t*=5,A$C,T(+$0.(5$Z(R$>!$W4.I$e+$[#%1>!
$A$ZK,!$[1"14+$�"7$-5$WC%+/%DDO$>!$"(();$A$0DD67%8$A

\[O,$"mn�+$%9F"7$^1,$-5$[V=K$0.(545$�F$!2iA



 "

$C%+/%O$-I$d14(O>$-?(*K$^1,$-5$l2O$`(E"#$eO>"5$>!
$Q%NS$A$[(#"�$A$�O%.;$v+%c$01,2*3+$v+,28$-5$-i2;$%5
$WZK,!$[1"14+$ /%O$Q!%(R$>!$%9KS$�6K$/,$C%.I>%I$^*z%DDO
\4&%X5$ZK,!$[1"14+$ ,"i,$"5$%9KS$0.(545$C,T(+$/,$4K,2;$e+
$�F$U8%5$01,2*3+$v+,28$^1,$-5$-i2;$%*O,>$^(<&$>!
$>!$"(();$A$C%+/%O$-5$[V=K$C%.I>%I$ >,!%#A$A$[(@2�=+
$d(H*=+$ ,"i,$P,"5$0N!%+S$[9i$>!$A$!2c$e+$C%+/%O
$"�I,4F$WQ!"I$[(@2�=+$�%=F,$C%.I>%I$ZK,!$[1"14+
$-I$0:#%.+$A$4..I$e+$CS$C4c$Q!%(R$"*95$>!$,>$!2z$M�;
$"mn�+$W!>,!$C%KS$ ,"5$"<*=+$49:;$>!$ZK,!$P/%O$Q!%(R$>!
$ ,"i,$�K%i$/,$�O%.;$A$[(#"�$P%H;>,$,a@$\!25$4&,2z
$49:;$-X]5$W4&!$e+$Z&%I$,>$0.(545$%9.;$-K$ZK,!$[1"14+

\4jk5$e+$!2V95$T(K$,>$"<*=+$A$ >%?.&
$-I$0K,T(+$ugxA,$-I$4c$�%V.*O,$-K2N$̂ 1,$l>%9L$`(E"#$/,
$-5$"?.+$P%&$-+%K"5$/,$�%VH*O,$ ,"5$,>$C%.I>%I$W4c>,$C,"14+
$P,$-VK%i$-<&$[1%<F$W4..I$e+$G12j;$ZK,!$d(9=;$ %H;>,
$ %H;>,$[(<&,$"5$ !%1/$4(Io;$W4K>AS$e+$vDD<8$-5$%9KS$/,
$[V=K$,>$!2z$W[1%9K$>!$A$4K>,!$C%+/%O$>!$ZK,!$d(9=;
$!2c$e+$U8%5$W4..I$e+$49:*+$01%&$-+%K"5$^(.L$ ,"i,$-5
$x%5$ug%(K%n$\45%1$Z1,T#,$C%.I>%I$>!$ >%?.&$A$"<*=+$49:;
$A$%&$-+%K"5$^1,$ ,"i,$>!$C%.I>%I$[I>%DDj+$��O$C!"5
$C%.I>%I$-X.1,$ ,"5$l/x$ %&"*=5$C!>AS$d&,"#$^(.�<&
$ %&4.1,"#$"5$�"DD*.I$A$ "(N$d(<�;$WP/%DDO$d(<�;$>!
$0<9+$>%(=5$ZHK$W4.c%5$d(9DDO$ZK,!$[1"14+$%5$�V;"+
$ %9F"7$[(H#2+$-5$[V=K$C%KS$0V]B$49:;$A$0t*=5,A$>!
$4(6+$A$�O%.+$W�+%i$W�B2+$-5$ug%�@%n$\!>,!$ZK,!$[1"14+
$01%&$-+%K"5$^(.L$ ,"i,$y>%5>!$C%.I>%I$-I$0;%8�7,$C!25
$ >%?.&$49:;$C,T(+$P%H;>,$>!$4K,2;$e+$W4..I$e+$[#%1>!
$>!$C4K%+$-5$C%KS$v1%<;$0.:1$uZK,!$[1"14+$-5$[V=K$C%KS
$"mn�+$Wl,T@,$%1$ >,!%#A$W[(@2�=+$�F$�%O,$"5$C%+/%DDO

\4c%5
$

I#'3857$U"#5V6W-1$STO
~!2c$e+$!%9.j(R$v1�$!>,2+$WG(H3;$�1%*K$-5$-i2;$%5
$-]5%H+$ ,"5$,>$�6K$f mT8$A$[8%?c$WC,"14+$"N,$\�
$-5$!2z$C%.I>%I$>!$0K%+/%O$C�I$f,"(();$A$%9j@%L$%5
$%9F"7$^1,$/,$012i$[m1T+$�F$A$Q!"I$[12H;$0DD82K
$052z$-5$,>$%9KS$�%VB$>!$C!25$�2�DD=+$A$49:;$�F$A

\4&%I$e+$%9F"7$-5$[V=K$0.(545$C,T(+$/,$W4.I$[12H;
$C%+/%O$>!$"(();$W0t*=5,A$�%=F,$ %H;>,$ ,"5$\|
$>!$,>$C!25$dDD9+$�F$41%5$C,"14+$W0DD.(545$Z&%I$A
$0#%I$A$�B2+$-DD5$$W4(6+$f%8�7,$A$4..I$%DDH@,$C%DD.I>%I
$C%.I>%I$�"*O!$>!$ZK,!$[1"14+$P/%O$Q!%(R$C2+,"(R
$ m2i$!%?1,$%5$4K,2;$e+$C%+/%O$,a@$\4c%5$-*DDc,!$!2iA
$!>2+$>%XDDcS$-*V@,$A$�DDO%.+$0;>2�$-5$,>$C%.I>%I$-I
$!2z$M�;$"�I,4F$^*DD=5$>%I$-5$A$4&!$>,"B$[DD1%<F
$WZK,!$[1"14+$P/%O$Q!%(R$f%+AT]+$C!>AS$d&,"#$ ,"5
$�F$WC%.I>%I$ ,"5$/%(K$!>2+$f%8�7,$A$ZK,!$/,$d8,
\4&!$Z&%I$eK%+/%O$f,"(();$y>%5>!$,>$C%KS$0.(545

$A!$>!$41%5$ZDDK,!$[1"14+$ ,"DD5$0N!%+S$0DD5%1/>,$\}
$0#":+$>!$,>$C,"14+$"*DDj(5$-L$"&$%;$!"1aR$l%?K,$-DD]F"+
$\4K%DDO>$ >%1$!2z$C%+/%DDO$>!$ZK,!$[1"14+$`:DDO2;$A
$05%1/>,$A$Z?.DDO$ 2O$-5$C,"14+$W[DD=kK$`]F"+$>!
$A$%&$-.(+/$^(.�<&$A$C%+/%DDO$C%.I>%I$ !"#$ %&$0Nq1A
$0+2<8$0N!%+S$/,$0;%I,>!,$[#%1>!$ ,"5$C%+/%O$0]I$[#%5
$Q!,!$�2O$WZK,!$[1"14+$!"V&,>$ /%O$Q!%(R$ ,"5$C%+/%O
$C%+/%O$>!$C,"V&>$A$C,"14+$W"+,$^1,$`�DDO,A$-5$\4K2c$0+
$�,4&,$ ,"5$-K%1,"N$�B,A$A$�2H:+$0;,>%J*K,$!25$4.&,2z$>!%B
$0@"*.I$ %&$d*=(O$/,$Q!%6*DDO,$%5$W-*DDc,!$!2z$ %&$-+%K"5
$d&,"#$ ,"5$>2z/%5$ %&$d*DD=(O$`:O2;$A$!%?1,$4.K%<&p
$[1"14+$ %&$d*=(O$A$rC%+/%DDO$>!$0*1%<F$ m2i$C!>AS
$ %&$0Nq1A${%3@$/,$-I$ !,"#,$Z.1TN$4.K%<&p$0K%=K,$�5%.+
$%5$0�(3+$!%?1,$[<O$-5$Wr4K>,!$ ";$�O%.+$�1,"c$ !"#
$>!$\4..I$[I"F$WZK,!$[1"14+$%5$"*j(5$01%*O,"<&$[(]5%B
$%5$ !,"#,$C%+/%O$C,"V&>$A$C,"14+$-X.1,$/,$�R$WlA!$`]F"+
$[1"14+$ %9F"7$A$4K!"I$�%k*K,$,>$"JK$!>2+$ %&$0Nq1A
$"JK$>!$C%+/%DDO$>!$!2i2+$P>A%m.#$[1TI"+$%DD5$,>$ZK,!
$[(<&,$ZK,!$[1"14+$ 4.1,"#$A$0DD1,2*3+$!%:5,$W4.*#"N
$C!,!$[I>%j+$%5$�kj+$>27$-5$Wv+,28$^1,$\4..I$0+$,4(R
$>!$C%.I>%I$v:6@%5$A$Q m2H@%5$ %&$01%K,2;$A$%9;>%9+$Wf,"DDJK
$!"Vj(R$>!$,>$C,"14+$WZK,!$[1"14+$�"7$s]*k+$ %9jk5

\4K%O>$0+$ >%1$%9F"7$^1,$"*95$-L$"&

X356)
$ur�}��pe1%8!$�,$�DD(VF$A$^(DD=F$WeK%FA>$e<k#,
$[1"14+$P,"i,$C,T(+$A$eK%DD=K,$�5%.+$f%+,4B,$`�5,>�

 !"#$%&'&()$*+,-.$/'&01$2"'3$4567857$9:#5);$'3$'<=)$>)"?@$9.8'3$A4"85BCD$E$2?.?)



 #  !"#$%&"'!"(#$)*"'+,-"+$."/  !"#$%&'%()*+),%-./01"01$2345

$-+%K$Z&AqR$W�49DDj+$eDDOA!"#$Q%tDDjK,!$>!$ZDDK,!
\ ¡¢��$£$W�$M$WlA!$�%O$WeK%O>$h�7,$A$P>,45%*I
$�5%.+$[(:EA$eDDO>"5�$ur�}��pC,>%X<&$A$%1A>$W>!,"DD5
$[1"14+$"JK$-�HK$/,$>2jI$e+2<8$P%&$-K%k5%*I$!%9K$eK%=K,
$P%&$-K%k5%*I$A$eK%DDO>$h�7,$f%H(H3;$-+%.]�#$W�ZK,!

\}¤¤¢}}�$£$W|$M$Wd&4?&$Q>A!$We+2<8
$[1"14+$`�5,>�$ur�}��pC,>%X<&$A$^DDO2O$We+,"95
$P%w8,$Q%N41!$/,$ZDDK,!$[1"14+$A$"(N,"#$[DD(6(I
$eXcTR$l2]8$Q%tjK,!$A$C%96�,$Q%tjK,!$e<]8$[�(&
$Wd9K$Q>A!$W[+�DDO$A$f%8�7,$[1"14+$W�C%DD96�,

\¤¡¡¢¤¤ $£$W�$M
$P%9#%Xc$eO>"5�$ur�}��pC,>%X<&$A$"6:i4<3+$W¥>%;
$¦(.X;$/,$Q!%6*O,$%5$ZK,!$[1"14+$d*=(O$P/%O$Q!%(R
$f%:@%�+$eDDj&AqR$¢e<]8$-+%.]�#$W�-DD]�%#$TDD(@%KS

\ �¢¤�$£$W|¤$M$Wd9K$�%O$We*:.�$[1"14+
$ZK,!$[1"14+�$ur�} ¤pQ!,/$�,"�$d1"+$A$-K%=#,$W "E%F
$05%1/%5$W�$W%<K$W�0&%tjK,!$ %&$-K%k5%*I$ZHK$W%&$-K%k5%*I$>!

http~§§www\irandoc\ac\ir$~/,$�} �$!,!"z$¤
$[DD(:EA $0DDO>"5� $ur�} ¡pdDD�%I"(+ $W0.(DD=F
$0*(5";$l2]8$Q4XjK,!$>!$ZK,!$[1"14+$ %9*z%O"1/
$ %w8,$Q%N41!$/,$C%96�,$Q%tDDjK,!$0DDO%.c$C,A>$A
$W�CS$!2V95$ ,"DD5$01%&>%X&,>$`Y,>,$A$0DD<]8$[�(&
www\civilica\$~/,$W�} �$[DDj9V1!>,$|�$0DD5%1/%5

com§paper¢ikmc��¢��¤\htm
$Q%tDDjK,!$%1S�$ur�} �pC,>%X<&$A$-DDj6.5$W09]@,$�*#
$Q!%+S$ZDDK,!$[1"14+$ /%DDO$Q!%(R$ ,"DD5$C%DD96�,

\|�¢¡$£$W }$M$W�%*I$-+%.]�#$W�¨[O,
$A$e1%DDO%.c�$ur�}��pC,>%XDD<&$A$M21>,!$W4DD1"#
$!"X1A>$%5$ZK,!$[1"14+$P/%DDO$Q!%(R$�K,2+$Z?.O
$W�P"*DD=I%z$P>2DD�;$A$Q>%DD(:+4.L$P"DD(N$d(<�;
$eK%DD=K,$�5%.+$A$[1"14+$eDDj&AqR$¢e<]8$-+%.]�#

\|||¢��¤$£$W��$M$Wl2O$�%O$W[6K$[:.�
$P2t@,�$ur�}��pl4H+$P4<3+$sO21$A$�,$-iA$WQ!,/$eK%5"B
$P%9DDj&AqR$-+%.]�#$W�%i%K$C%+/%DDO$>!$ZK,!$[1"14+

\}�¤¢}| $£$W}$M$Wd*6&$�%O$We+%J*K,$[1"14+
$ur�}��pC,>%X<&$A$41>,A"+$W"DDO$-@%z$Q%(O$eXL2I
$P"1aR$C%X+,$%5$r^(52I$�4+peK%+/%O$©.&"#$eO>"5�
$A$e])c$Q>A%DDj+$-+%.]�#$W�ZK,!$[1"14+$>,"H*DDO,

\�|�¢���$£$W�|$M$WeK%+/%O

$0N!%+S$C,TDD(+$Z?.DDO$ur�} ¤p\dDD1"I$W 4DD<3+
$�4+$0F,"7$G1"7$/,$ZK,!$[1"14+$ ,"5$%9K%+/%DDO
\C,"9;$Q%tjK,!$W4c>,$0O%.c>%I$-+%K$C%1%R$W0+296+
$0@4+$`+,!,�$ur�} �pC,>%X<&$A$4<3+$W0K%z$0DDO2+
$`.(+/$>!$%9K%+/%DDO$0DDN!%+S$C,TDD(+$Z?.DDO$ ,"5
$ %9DDj&AqR$W0K%DD=K,$l2]8$�>4+$W�ZK,!$[1"14+
\rC%*=5%;p$|$M$Wd&!>%9L$Q>A!$WC,"1,$>!$[1"14+

 !"#$%&&'()!*+!,!-.+'&!/01123+!"An Empirical 

Study of Knowledge Management System 

Implementation in Public Higher Learning 

Institution", IJCSNS, 8(1), P.281-290.

 !"456478)!9+!,!:;<'&$!"+!=>(;<!/?@@A3+!

Organizational Learning II. Theory, Method 

and Practice, Addison Wesley.

 !:'B-<C;4.)!D+!/?@@@3+!"Think Tank. Making the 

most of an Information- Rich Environment: 

the Future Knowledge Management", From: 

http://www.itconsultancy.com/etern/articles/

futurekm.html.

 !:%EE6!F+!/011@3+!"Benchmarking Knowledge 

Strategy", In Leveraging Knowledge for 

Business Performance Knowledge, Action 

Business School, Johannesburg.

 !G%C.'!"+!,!H+!I>:'<7-&!/01103+!"Creating 

Competitive Advantage by Effectively 

Management Knowledge: a Framework for 

Knowledge Management"; Journal of Knowledge 

Management Practice, October. Available

   From: http://www.tlaince.com/article39.htm.

 !J;&K)!H+!/0111?3+!"Capturing the Spirit of 

Knowledge Management", Paper Presented 

at the American Conference of Information 

Systems, Boston, M.A, August, P.3-5.

 !J;&.)!:+D+!/01113+!"The Measurement 

of Readiness for Change: A Review of 

Instruments and Suggestions for Future 

Research", Paper Presented at the Annual 

Meeting of the Academy of Management, 



  

Toronto, Canada.

 !J;&.)!:+D+L!=+M+!N'4.-O'PL!=+Q+!9&'4>P!,!I+*+!

Trent (2007). "Readiness for Organizational 

Change, the Systematic Development of a 

Scale", Journal of Applied Behavioral Science, 

Vol.43, No.2, P.220-223.

 !J;&.)!:+D+L!=+M+!N'4.-O'PL!=+Q+!9&'4>P!,!

M.R. Trent (2004). "The Development of an 

Instrument to Measure Readiness for Knowledge 

Management", Knowledge Management 

Research Practice, Vol.5, P.75-92.

 !R'<5!H+9+!/011?3+!"Management Concerns 

in Knowledge Management"; Journal of 

P<;S&-$5-!I'<'5-K-<.)!T;&+U+!F;+?)!?@@2L!

available 

   From: http://www.emerald-library.com/ft,2001.

 !I'78#7&.)!V+!/?@@W3+!"Knowledge Management, 

Knowledge, Organization, Knowledge Workers"  

From: http://www.Brint.com/interview/mail.htm

Mohayidin, Mohd Chazali & et.al (2007). "The 

Application of Knowledge Management in 

Enhancing the Performance of Malaysian 

Universities", Electronic Journal of Knowledge 

Management, 5(3): 301-312. From: www.ejkm.com.

 !=;&7K'<!X+!/?@@23+!"Optimum Level of Process 

Mapping and Least Cost Business Process 

Re-Engineering", International Journal of 

Operations and Production Management, 

Vol.18, No.5.

 !Q'.8;<)!R+!/011Y3+!Applying Knowledge 

Management (e-book): Techniques for 

Building Corporate Memories, Morgan 

Kaufmann Publishers.

 !Q;<5)!Z+V+!/011U3+!"Critical Success Factors 

for Implementing Knowledge Management in 

Small and Medium Enterprises", Industrial 

Management & Data Systems, Vol.105, No.3, 

P.261- 279.

$

 !"#$%&'&()$*+,-.$/'&01$2"'3$4567857$9:#5);$'3$'<=)$>)"?@$9.8'3$A4"85BCD$E$2?.?)


