
 !"#$%&!%  '()* +,-.* /)0
+1)23*% 4&56 7-.* 84 9 $:;7-.* 94

+<:* )=>?@2A &3;4>BC*

 !"#$
 ! "#$%& '( )("#*( +,-%. /0&12 /314& 5*( 6!»/#,-7«8 6 /#9  :;#%2

+& "<=>?  @<A-? +><.!-B.C<#=,1DE F(6(! )("#*( /#031G& 5#*( H#;I
JK( +L2-? C91M N+O;%2.:;%2  ! )19P<& /0&12 5*(»)Q.«):;#%2

»+*1R*"&( ST U+;VW& U+&!"&«:;#%2  »+#K(".-&!+V(-#X«(J#K(.
<Y Z ( :;%21#&( J#K( 6(!6-#X"9 P<, J3 ! [1,1R&( '( /0&12 [1,1R&( '( "

+K(".-&! :;%2:<#E "#9 +%D;& :;%2 \! 19 +V(-X/#G9(6 6! ](6^ F 6
!6(! 6("M C914D&.+& )1O, 61D=2 5*(\(6 '( +R* U_` ( SV!/#<ab? "cd& F1V

:;%2]!"& 61. '1K J*-4? +e1fD2( F1VJ#K( 5#Rf& _1<,1c gJK( F6`1K
+K(".-&! :;%2 [("V1$? )(-D9)191<X 6! (6 +V(-X+#3 !"#. Z"#D%. 1V

+f,:;#%2 /#9 :;#%2 5#*( ("#*' U!". -h& /0&12 ) 6! (6 )^ )(-?F1#V

* !"#$ %&'()!* +,-. /012 34.(jalaeipour@ut.ac.ir)

DE)!>4 F!>)G:8/9/1390H&!IC F!>)G:30/3/1391
+5&15 63-. 78&9(2:;<=&5 >?@2%A&,B >C6A&#D>E1F&<1391GH >87-35.
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/,1iV![1#<j /#9 /0&12 6! ]!"& /,(' 6 +7S,' 5G9 6! /. JK( k;?"& F(
+& /&(!( !-X/9  SV!-h& +Dj(6J=<, +,SB.

%&'()*+!",-:!"X :;%2:;#%2 U+e1#fD2( )Q#. :;#%2 U+e1#fD2(
:<E "9 +%D;& :;%2 U+K1<K "<7("l](6^ F 6.
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./!0/
=&5 A*"1I! J&2>+83,. 7H". A*7KL%;KF:%A&KLA* >JM&KN8 +83K,. 7KH". A*

 OP Q&R?S8:  !"F! 7T8&UVW9U&2+L&FMA!  X J7N1?) : &2J"1Y 3Y&K)3Y J&2
+K8 QA3H J*&4?8 %&Y :*"K1Y.7KL !3K9.7K)3,)ZK1-[$"KY\K9F!"] M! \K18!&)  !

^OH!VW9U  &F&< M! +5&15 A&?I&5 J"F_<Q&KL&S?)! M! `K< %\8X"L)7KL 63K538
EW5 VW9U(+8 aS5+KLOb)! /1TKc: dKF eF!"KB \T?Kf8 !A 7KT8&U : \K9F3Y

+8\9)!*.Z1-[$"Y !=3H!: !"Y7P VW9U dF 7) !A VW9U aF! EW5 VW9U gh&S8
79?]J!+8QA\Ki  X A3S(LX 7P \9)!*+UA&KI J&K2)7KL%;KF:>Z1j!"K5!&KkF"8!:

`1-')!(%\. :79?] J!\9?f2 +-I!* "Y.J:"K1) /K,2 7KL 7K9?] aKF! \)\b?T8  &)X
/5! %\B A&#8  &,-f8 /8! /F&,l : +2&YX : +?198!)VWK9U &KF 79?] aF! 7D"Y!

+8 E1) "?fP&I "FM V$X !A\9)!*.(ZK1-[$"KY\K]"m  ! X  &KF&< M! EWK5 VWK9U A!
+,) /W[H7@hn8 \)\b?T8 : \99P&K$ : /K5! %\K)M  &9o,2 VW9U aF! +-H! J&2

6*"8 Q&Wh&p8 qb[$8 +h: *A!* *:"] : M!"] >7)!Ar&53[+,)*3B.Z1-[$"YsD  !
E1) \F\U sD :tOKb)! : +5&15 6&u) v@l a1L wM"L /1Tc: A* !A EW5 VW9U

+8 6!AX: \991LW9UV&2!A  !"F! %\)M JVW9U&2+FZ1Wi M! &K)M > !"YA&P:6!3Ki!
+8\9)!*.xA3KB M! 7KP VW9U M! 7) J*&R?i!  &5&9BA&P M! J*!\T$+?K(1T8 J&K2

+8 "WI %\9FX A* %\9P!"<\92*.)1(
y"?(8 +Y;F:aF! 6&,$+L&FMA!"Ku98 M! !A  !"KF! 7KT8&U 7KP /K5! aKF! &K2

»VW9U&2+.&,?U! J«3$ *A38%*!* A!"i 7U\)!.+L&KFMA! y"?(8 7U: aF! &K() &K2
+8L &8 \2*&T8&Uz&F3<7L:A:AdF M!  X +5A"L 7P C1?f235JA:"cM! : /5!

J35+F&F3< a1,2 "'F*V1< &2+8 Zk(8 !A +$X J&2\):A +91L\9P.Ob.KF+aF"K$
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CP : a8! 7T8&U A* +5A"L : \b) +83,. 7H". 7P /5! aF! %!A79FE27,2 &$ *3B
{l&HiO. :  !"u)7 &8&5 7L  !\98 !"F! +L&F) X &8&K5 C2: J*!MX &KL 7KP +L&KF

7K) \KB&L %!"K,2 &K#)X J3K9T8 : J*&8 +Y\)M /]"(1< : \BA :  !\):"#B /8!"P
 &8&57)!"8X 7T53$ : \BA "L +9?W8 +L&F(*3I Q!"u) \9)!3?LJ"'9B:A : ^"p8 !A

C1,R$ z918M &$ \99P"1YJ791#L J&2*3B C2!"] 7T8&U A38! "1L\$ A* J!.
dKF 7Kj!A! 7Kk-L /Kf1) %\K9FX %A&LA* +Tpi +5A"L dF 7j!A! 7h&b8 aF! |\2

+F&F3< M! +]&(?P! +5A"L/5! +)39P  !"F! J&2. OKP %&K') &KL 7?Wh!"Ku98 M! "K')
»/h:* A&?]A«"u98 M! &F»+.&,?U! A&(i!«"u98 M! &F»K-8 +'?KfW,2 : CKu)+«EK1)

+8M! 7KT8&U 7KL %&K') A&?KfU aF! +-H! EP",$ +h: >/fF"')  !"F! 7T8&U 7L  !3$
"u98VW9U&2+8 7j!A! M!"] }9< A* 7P /5! +.&,?U! J*3KB.A3Ku98 =:! M!"K] A*

+-1-[$ K +83#@8 J3'h! :  X ~!3)! : +.&,?U! VW9U M! !A *3IA&?fU aF!aB:A
+89P1C.A*6:* M!"]%\)A&'))+8  &("K1Y!"] VWK9U :*  !"KF! 7KT8&U A* 7P \2*

"KL +9?W8 VW9U %* : +-8 �p5 A* +5&15V1K<J:AC1b?Kf8"1� VWK9U &KF 6!AX
+5&15)VW9U*"�I(\)A!* A34l.aF! /Wf)  *!*  &() &L 635 M!"] A*VW9U&K2

: "'F\kF &L&L/h:*>*!*"I Q&L&S?)! M! %\8X"L "1Y!"] VW9U Z1f)&?< : /1,2!88
+8 %*!*  &()*3B.M!"] A*: 6A&#DC(D A* "IX7KL 7KT8&U +(W9U Qr3[$ M!\)!

+)!"')J&2\18! : &27iO.\98 &8&5 7L  !+8 %A&B!  !"F! +L&F*3B.

1.12$3&4$ * 5678 +&79/:/24;/
1-1.5678 <"=&/:>&?@8) +&=
»+.&,?U! VW9U«83#@8+7T8&UJ&K2A&?]A M! +KH&I ~3K) 7KL 7KP /K5! +?I&9B

+8 �Om! 7T8&U A* 6*"8 +T,U*3B.:  &F&9BX  &18 >%*!3)&I  :A* A* 7T8&U *!"]!
&F A&P Z[8 >Z18&]!El!+5&15 tJ&2*&#) :+KT,U /1h&T] +.3) 7L +9F* &F +)\8

\9h3�(8.7L7,2/1h&T] aF!,U Q&KP"l : &2+K,) +.&K,?U! VWK9U +KT\K9F3Y.
»+.&,?U! VW9U« X 7L �r3,T8M! 7?5*/P"lJ&2+T,U+K8 �Om!A* 7KP *3KB

&#)X&K$ !A +KH&I |\2 7T8&U *!"]! M! J*&FM %\.x:A M!  :"K1L J*:\Kl: &K2
B J&2*&#)7?I&9+8 J"1'1< 7T8&U �\B\99P)2(\9)&86*"K8 /KF3b$JAr&K5>J"KL!"L
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"8 &L  &)M �3bl !*> !"YA&P +Y\)M : JA&P eF!"B *3W#L>+Y*3KhX M! J"1Y3K-U
: /fFM e1[8%"1�.+?i: �r3,T8VW9U&2+8 =&T]&KF /Kh:* /K5! ak,8 \)3B

\99P /@h&S8  X &L &F \92\L �5&< VW9U Q&Wh&p8 7L 7T8&U \9,$A\i J&2:"1).7?Wh!
�!"?.!J&2/K.&,U �FA&$ A* 7(1,2 C-� &L %MA&W8 : +8*"8�&K@$! J"K(L J&K2
%*&?]!\)!MA&W8 aF! �r3,T8 +h:%&2%*3L +W-5 |!\2! &L)\9)&8t&KLA! dF &L /@h&S8
3YA:M(%*3L +L&NF! |!\2! =&W)* 7L "?,P :\)!.

JM&KK53) J&2\KK9F!"] �"KKT8 A* J"KK(L Q&KK.&,?U! 7KKP +KK)!E18 7KKL\KK9)&8
GKKRS$ >JM38X*!3KK5+?T9KKH >+KKF!"Yi! > \KKB %E1$!"P:A3KKL > \KKB>+h3KK< *&KKR?

7)&5AJ!7)&5A : J*&R?i! +)&#U �!38! �!"1I! :  \B+8 A!"i J!"?(1L 7T8&U >\)"1Y
M:"L : A3#� \T?f8VW9U&2+8 GS(8 Q&Wh&p8 : |!\2! &L +.&,?U! J*3B.7KL

 &8M&K5 7KR1RI &L eb] \F\U �8!3U +-H! J&,15 "'F*  &1LdK1$!"P:A3L J&K2
+,) GS(8*3B. !39. 7L &8M&5 CF\2&B 7,2 =&�8A3L J&K2:!"PdK1${K-�! A*

 &8M&5 A* J*&R?i! "#�5 A* >t!El! &F : /h:*  &8M&5 A* +5&15 "#�5 A* �8!3U
/P"KB &KF A!M&L>J\K1h3$ : +$&8\KI J&K2:>+K9F* EKP!"8 A* +K'92"] "#�K5 A*
7)&5A >+2&'()!*%\K9F!E] \BA +(2:;< : J!J!/K5! 7?KB!*�+KkF &K8!"K'F*M!

%\,.�"KT8 7P +23U: aF"$*:"K] : M!"K] a1K,2 /K5! \KF\U �K8!3U J&,1K5 |
VW9U&2/5! +.&,?U! ~39?8 J.VW9U&2M! +KH&I ~3K) +KLOb)! JVWK9U&K2J

/Kh&l  X *:"K] : M!"] : /5! +T,UA*&K) J&K2J&K8! >/K5! \KF\U �K8!3U A*
%\F\<J&2aF! "$A&,B"<\F\U �8!3UVW9U&2+.&K,?U! J+KLOb)!"1�M! : /K5!

VW9U ~!3)! A3#� J!"L "$\T?f8 �8!3U+.&,?U! J&2*&KF +K(W9U 7T8&U  !39. 7L
+8\99P�)3(M!aF!7P 7Th&p8 aF! J!"L :A7iO.\987KT8&U +K(W9U Z1Kf)&?< CK#] 7KL

 !"F!>/5!7)3Y 7L 7U3$+Y;F: : &2J&2VW9U&2*A!* /1,2! +.&,?U! J.
7T8&U A*+5&9B\9)&8 E1)BA7?\1-P C12&@8 {-�! gF"T$ J!"L >"'F* J&2M! J
VW9U 7-,U>+.&,?U! J&27(i&98>/5!)4(+K8 +Kh:: +91Kf< %&K') dKF &KL  !3K$

%&Y\F* 7ulO8+)3Y&)3Y : g-?S8 J"u) J&2VW9U&27L �i!: Ch&. A* J+?5"#]
M!+Y;F:y"?(8 J&2&#)XB dF*E)\.)5(7T8&U A*+5&15 +5&9BC1fb$ &L9LJ\J&2

M! +.39?87)3YJ&2VW9U+.&K,?U! J&2"KLJ&K2A&1T8 �&K5!gK-?S8KL:A7:A
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C1?f2.VW9U&2�AEL 7L %M!\)! �&[h 7L !A)VW9U&2\Kc J 3K1-18 &KL �K9U&K2
+L"� J&2A3(P A* A!\]"m(dD3P :) !A!\K]"m VWK9U ZK�8 A!\K]"m &2\KH &L
 !"F! A* Q&)!31l �3bl(+8 C1fb$\99P.�pK5 A* +.&K,?U! J"K1Y!"] 7L 7U3$ &L

A3(P dFVW9U!A &27LVW9U&2+-8 : "1Y!"] J)+K5!"P38* VWK9UA* +2!3KI
 !"F!(:VW9U&2JA&(i! J)F  !"YA&P &F  &)M VW9U &F3N()!* &(+8 C1fb$\99P.

VW9U a19o,2&2&L !A7KL \K)A!* 7KP +$&KWh&p8 ~3) 7L 7U3$VWK9U&K2+K5&15 J
)VW9U&2=Ob?5! J+)&K#U 6:* �K9U M! `K< 63K5  &K#U J&2A3(P A* {-m(>

VW9U&2+?(1T8 J)J"YA&P VW9U(>VW9U&2+9F* J) !3I! VW9U Z�a1,-f,h!
"R8 A*(>VW9U&2+'92"] J)A* a19U eb5 \c VW9U&kF"8!(+K8 C1fb$\K99P.

VW9U a19o,2&2/K-8 M! J*&Kb?.! ~3) 7D 7L 7P "u) aF! M! !A)CKf1h&)315&) &KF(
J&<7L \9?f2 \9LVW9U&2+-[8 J) &?5*"P A* +83i VW9U(+K-8 >) &K<CKf1L".

"R8 A* "H&)(:+)&#U)+)&#U  !\):"#B 7L 7P &#U :aKm:8 \K)A!* *&Kb?.!ZK�
VW9U&2+?T9H �8!3U A* �-H A!\]"m J(+8 C1fb$\99P.

a1,2VW9U A3m&27L Q&Wh&p8 J"1'1< x:A �&[h M!VW9UJ&2+LOb)!)7KP
x:A 7KL VW9U |!\2! 7L  \15A J!"L /5! ak,8  X  O8&l: +)3)&Ki"1� J&K2

E18X"#i +?l\)3B Z53?8(+lOH! >)*"LA&KP 7KL *&b?.!  X  O8&l 7Px:AJ&K2
\)A!\) +)3)&i"1�(!"Y*&19L >)x:A &L 7P/)3(I J&2+Y\K)M A!"b?K5! =&W)* 7L E18X

A*  X 7K)3,) 7P J"'F*A!:*!7?KB_YA!"Ki"L\9?Kf2 >%*3KL(>+LObKH!1)7KL 7KP
x:A+KK8 ZKK53?8 +)3)&KKi"1� J&KK2"LA&KKP 7KKL J*&KKb?.! +KKh: \)3KKB*x:AJ&KK2

/)3(I\)A!\) E18X(+8 C1fb$\)3B.7T8&U ~3) �&[h M!�&@$!  X A* VW9U 7P J!
+8\?]!VW9U E1)!A &27LVW9U&2|A&T?8 J)Z�8VW9U&2�3KL"8 7KP J"YA&P J

/5! 71h:! +?T9H �8!3U 7L(:VW9U&2\F\U +.&,?U! J)> &K)!3U VWK9U ZK�8
�-H > &)M:/fFM e1[8(C1Kfb$ EK1) /K5! +?T9KH&f< �K8!3U 7KL �3KL"8 7P

%*"P\)!.VW9U&2+.&,?U! J�&5! "L7KL EK1) /Kh:* 7L  &B*"kF:AVWK9U&K2J
+8 C1fb$ +)\8 : +5&15\)3B.{KfP 7KL |3pT8 VW9U  O8&l /P"l +h:! A*

VWK9U Q&KWh&p8 6&N)! J!"L  O8&l aF! : /5! +5&15 +,5A QA\i>A* A3K4l

1.+LOb)! K +lOH!
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 3)&i : +?h:* {H&98+8 JA:"c !A JA!_Y\9)!*)VW9U&2+5!"P38* JI+2!3(:
+8:*VW9U&27P /5! +FA3m 7L: \9?Kf1) +K5&15 QA\Ki 7KL |3KpT8 C1b?f8

aF!  O8&lVW9U&2J!"L : \)A!* +$&Wh&p8 : Q!A&u?)! 7T8&U A* *3I +Y\)M J!"L
+K,) "K1YA* /h:* &L C1b?f8  X qb[$\)3KB)7K2* A*  &K)M VWK9U70&K<:A!(.)6(

VW9U&27L !A»VW9U«:»VW9U\c«$ E1)+8 C1fb\99P.C1fb$ aF! A*\K1P�$ J\9L
/h:* eb] 7P /5! aF! "L/K5! aKk,8 7KP \9?Kf1) 7KT8&U \K9,$A\i A&K(i! : &2

\9B&L VW9U dF |!\2! : Q&Wh&p8 gh&S8>"'F* +8*"8 VW9U dF 7k-L)\Kc &F
VW9U(*"1Y A!"i %*"P A3#� 7T8&U A* 7P +(W9U dF "L!"L A* /5! ak,8)\9)&8

\F\N$ VW9Ua1K9U ebK5 J*!MX qKl VW9U "L!"L A* a19U eb5  &@h&S8 Q&1l
A*&kF"8!(.)7(C1fb$J\9LM! C2 J"'F* J&2VW9U&27KP 7K?]"Y QA3H +.&,?U! J

/f1) 7h&b8 aF! A*  &B"P� =&N8.

2-1.:'AB*+&=.?= CD@E/5678&=:
M! 6!\P"2VW9U&2C1fb$ A*J\9LJ&2*3I+Y;F: J!A!*J&2+L\9)&8E1) J\9?f2

}F&?) : 6:!\$ >A3#� Z-. %A&LA* :)+)&K,?@Y  3,48 :( &KB7KF"u)JM!*"K<J&K2
)3Y&)3Y+/K5! %\B.&KL +F&9KBX J!"KLC1Kfb$ aKF!J\K9L&K2+K8�L&K98 7KL  !3K$
7T8&U+5&9BVW9U&2+.&,?U! J)\B %A&B! 7P(*"KP 7TU!"8.aKF! 7K,2 aKF! &KL

&L A&?fU&$A3<r*:+)&F*+K8 \K1P�$ : /5! %!",27K,2 \K9PVWK9U&K2CK�A 7KL
+Y;F:: *"] 7L "R[98 J&2Q:&@$J\U J&2J!7KT8&U A* +K?i: \K)A!* C2 &L 7P

+8 =&T]y"?(8 +Y;F: A&#D A* Zi!\l >\)3B+8 &8 : \9?f2 *"P �&[h &L C1)!3$
+Y;F: aF!&2>y"?(8 JVW9U&2/P"l "F&5 M! !A +.&,?U! J7KP +T,U J&2A*

\B "P� 7h&b8 aF! J!\?L!>\),$1C12* E1.)8(h:!y"?K(8 +KY;F: a17Kk9F!VWK9U&K2
+.&,?U! |&kB \9D &F dF x3l : =3l)+83,. +?F&cA&) &F(+K8 ZkB\K)"1Y.

6*"K8 >\KB&W) +?F&KcA&) &KF �1TW$ &F |&kB "Y!+KL/K#U/K,lM 7KL !A *3KI
+,): \)M!\)!+T,U �!"?.! 7L /5*+,)\9)M.6:*|&kKB  X %A&KLA* 7k9F!: &K2

+?F&cA&)+2&YX &F &2A&?@Y &2/F32 >VSL&9T8 >CNf98 J&2ZkKB &('2!A : VSL
\B&L 7?]"Y."u) aF! M!VW9U&2xA3B &L +.&,?U! J+KL : A3KP J&K27KP |\K2
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7(b)\)A!* +5&5! Q:&@$ \)A!\) %\9FX J!"L J!.xA3B+2&KYX \i&] �r3,T8 &2J&K2
:  &,?@Y >CNf98\9?f2 78&)"L.7T8&U A*J&2A&?@Y 7L 7?B_Y A* : |A&T?8 +5&9B

�VSL&KK9T8VWKK9U&KK2J�3h3j\KKF!+KK8 +KK5&15 J&KK2aF"$A3#KK(8 7KKP \KK9?@Y&KK#)X
J�3h3j\F!Cf1h&1535 >Cf1h!"W1h J&2:J�3h3j\KF! : *3L Cf1h&)315&)M! EK1) +F&K2
aF! {1P"$\9D+K8 /K5A* J�3h3j\F!\KB>+K5!"P38* =&1K535 ZK�8.A* +Kh:

7T8&U"I�?8 +5&9BM!VSL&9T8 J&2A&?@Y aF! !39. &L �r3,T8»+5&15  &,?@Y«&F
» &,?@Y+c!"?.! J&2«+8 *&F>\99P &,?@Y Z�8: +K9F* +F!"Y*&K19L >+?Kf19,] J&2

+5!"P38*+2!3I�)9(>aF!"L&9L7R1RI M! +kF+-H! J&2VWK9U&K2&KL 7KfF&b8 A*
xA3B+T,U J&2>_<"1��$ O8&l J"F&#)X &,?@Y M!/5! +5&15 J&2.

835VW9U y"?(8 +Y;F: a1VW9U A* 7P /5! aF! +.&,?U! J&2&2%\K.J!
7kWB >*!"]! M!+.&,?U! J&2>Zk($+5&15 J&2:/1RSB\F&L +5&15 �3@)&L J&2

7L 7P \9B&L %*&8X &@h&S8 /@h&S8 C�A)M! CK.!\Kc >\K9,$A\i A&K(i!VW9U&K2:
/h:*(\99P J"1'1< !A VW9U Q&Wh&p8.&$7P +)&8M/K1h&T] a19D7KT8&U A* +F&K2

>*!* G1SK($ !A 6*"K8 +KT,U +F&KF3< : Q&P"l  !3?L 7k9F!  &k8! *3() %\2&(8
*A!\) *3U:.+Y;F: aF"IXVWK9U y"?(8&K27KL7KU:M:"KL :+K):"1L+Kj"8 :

VW9U&2+8 �3L"8*3B.�!"?.! 7P +)&8M &$VW9U2&J35 M!  X  O8&l A&?]A :
A34l +F3Y >*3() %\F* +83,. 7H". A* 7T8&U *&lXVW9U&27KT8&U A*\K1F�$

+,)+,) !\1< +,5A : C5! 6*"8 J35 M! : *3B\9P.7K,2 aF! &L"2&Ku$: +K):"1L
+c!"?.!VW9U&2/f1) +)&L&1I �&8:Eh.)10(

+Y;F: A3P_8 +Y;F: A&#DJ&2»+-1-[$ �95«&F»3,)+)&8AX 7)«1VW9U&K2J
%A&< /5! ak,8 +L"N$ /1Ti!: A* : /5! +.&,?U!/P"l M! J!"K2 +KT,U J&2

!A A3LE8 +Y;F: A&#DA3m 7LC2 &8M\9B&L 7?B!\).)11(&N9F! A*»�9K5«A!EKL! dKF
!A +5A"L *A38 %M3l 7P /5! +]&(?P! : +83#@8)+?Kf1D &KN9F! A*VWK9U&K2J

+.&,?U!(+8  &8&5: \K2*GSK(8 +83K,. 7KH". A* !A 7K(i&98 *A3K8 %3KU:
+8\9P.)12(

1. Ideal Type
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3-1..$».F2'+)«G)5678&=H<I) .9J&K/ LB) DMF N32/ :>&?@8) +
Z1f)&?< "?#L yA* J!"L+(W9U:* M! a8  !"F! 7T8&UM! 7)3YVW9U&K2)7K?Wh! 7KP

+Y;F: A&#D "�P!y"?(8VW9U&2\)A!* !A(+8 %*&@?5!C9KP:zK)3Y +KkF»VWK9U
�+5&15«+c!"?.! �!38! *:"] : M!"] "L +9?W8 : "1Y!"]&KL :>!\KH:7K)3Y J"K'F*

»VW9U&2"L +9?W8 JV1<J:A6!AX«!\H:"5 CP :.M! A3u98VW9U&2: "K1Y!"] J
 X +5&15VW9U&2@$! +-H! J&2"#B "�P! �p5 A* : +-8 �p5 A* 7P /5! +F�&

+8\?]!.+8 J"1'1< !A +]\2 &F 7Wh&p8 VW9U aF!"K�P! /K5!3I |\K2  X 7KP \9P
/5! 7T8&U A!_Y"1��$ A&(i!)\9)&8zWh&p86*"8 J&2A&P:M&5Q&KL&S?)! &L 7P JAr&5

7)&5A J*!MX : J\):"#B "L!"L �3bl /F&.A >7)r*&. : *!MX >Ch&5Zk($ : &2J&K2
+8 GS(8 7T8&U A* Zb?f8*3B(.aKF!VWK9U&K2A!\K]"m J&K2:"1) &KL �r3K,T8

+8 7#U!38 +F!"YA!\?i!\)3B./i: +4TL+K5&15 {K5&98 /H"] 7T8&U A* 7P &2
+8 C2!"]aF! *3BVW9U&2+8 7T8&U �p5 7L+K8 %\KF* : \9FXV1K< 7KL : \)3KB

+8\):A)%A:*/KH"] M! +kF �r3,T8 +$&L&S?)! J&2~3K) aKF! J!"KL +K5&15 J&K2
VW9U&25/(.)13(+4TL�i!38VW9U&K2 &F!"YA!\K?i! A&K#8 &KL +K5&15 "K1Y!"] J
7L:A:A+8aF! +c!"?.! �!38! : \)3BVW9U&2+8M&L 7T8&U  :A* 7L*"Y)\.)14(

A3m 7L: /P"l +-PV1<VW9U J:A&2+,5A QA\i 7L |3pT8/K5!&KL :
/5! %!",2 *:"] : M!"].%A&< A**A!38 J!aF!VW9U&2K8 M:"K1<+aKk,8 : \)3KB

M! !A 7KT8&U >J\):"#KB : +K5&15 "L!"L ql  *"P +)3)&i : 79F*&#) &L \9)!3?L /5!
»A!_Y 7-l"8«+5!"P38* 7L>7-l"8 *A!:»C1Kk[$«\K99P +K5!"P38*.)15(*A!3K8 A*

"'F*%A&< /5! ak,8Q&Wh&p8 M! J!VW9U aF!&2: *3KB %*!* �K5&< /h:* e53$
Z1k($ J&2:"1)VW9U %\92*\)3B �"@?8 : 7FEN$.&LA3KR$ |OI"KL 7K,2 aKF!
aF!  &F!"YA!\?i!VW9U&2/5! ak,8�&?i38t3P"5 +h: \)3B A&#8CKj!*A* &K#)X

/5! ak,8"1� �&WF"b$ \F\U �8!3U.aF!VW9U&2L �r3,T8&7Fr+K(W9U "'F* J&2
/H"] A* : \)A!* \)31< 7T8&U"'F* J&2)KH"] aF! "H&T8 �8!3U A* 7P/7KL &K2

A3mA"k8+8 �&@$!: \?]!7L%;F:+)&#U \):A7)&5A : *&R?i!  \B/1TKc: aF! &2
/5! %*"P \F\($ !A(+8 A3#� %A&L:*\99P.

6:* 7)3YVW9U&2»VW9U&2"L +9?W8 JV1<J:A6!AX«A3Km 7KL 7KP \9?Kf2
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+5&15 C1b?f8"1�: \)!\9)&8VW9U&2+5&15 : "1Y!"] J>A\i 7L |3pT8+,5A Q
!A *3I Q&Wh&p8 7k-L \9?f1)�&K5! "LdKFV1K<J:AA* : 6!AX»+Y\K)M  &KF"U

7)!M:A«+8 J"1'1<\99P. &,2 &9T8 aF\LaKF!  O8&Kl M:A : {B =3m A* 7P A3m
VW9U&2dW5 \9?f2 +Y\)M =3�(8&2+Y\)M J7KF:A >xMA! >&K2: &K2A&N92 >&K2
=3H!+8 }F:"$ : +Y\)M !A *3I "u) *A38\99P.aF!dW57KF:A : &K2&K2J*A3K8
=3WiA&u?)! :%:"Y&2dKF *!"K]! M! J*&KFM *!\KT$ +?i: : /f1) 7T8&U \9,$A\i J

7F:A a19D 7T8&U M! "(iQ!"K11�$ 7KL 7T8&U A*  &8M A:"8 7L \99P J"1'1< !A +F&2
+8 a8!* +5&15 : +'92"] >+.&,?U! �AEL\K9)M.Kbb[8 M! +KkF&/Ki* &KL 7KP +)

VW9U2&"L +9?W8 JV1<J:A7K)&18A:&I J&2A3K(P :  !"KF! &KL �&KW$A! A* !A 6!AX
%*"P +5A"L>Q&1L gHX)1379(/5!.)78!*! A*7Lq1i* �1c3$+8&,4)! : "$"K$

aF! M!VW9U&2 !"F! A*\B \2!3I %A&B! E1)(.

4-1.O&6P3)L"Q5678&=* :I&"I D"')DR +5678&=DQ :7@6/ +5"S+*3T)3U
/5! %\B 6&N)! d1$!"P38* A!_Y 7P +T8!3U A* �r3,T8)/K5! aF!  X GI&B 7P

%A:* Q&L&S?)! �8!3U aF! A* {$"8 A3m 7L 7P+K8 A!EY"L Ch&5 J!/KF&.A : *3KB
+K8 +Kb-$ J\U /h:* J35 M!  !\):"#B "L!"L �3bl: *3KB+)\K8 7KT8&U dKF

: %\B 7?I&9B /1,5A 7L /h:* M! Zb?f8/1-i!J&2/fkBQ&KL&S?)! A* %*A3KI
+8\)3B ZF\W$ /F"�P! 7L J�A {fP QA3H A* \9)!3$(&L "?,PVW9U&2"K1Y!"] J
7L:A:A&L "?(1L : C1?f2VW9U&2>�-KH > &K)M > &K)!3U \K9)&8 \F\U +.&,?U! J

 &,2 &F /fFM e1[8VWK9U&K2/K5!  &KF"U A* +)\K8 7KT8&U  :A* A* 7KP +F>
7L:A:AC1?f2.aF!VW9U2&%M:"8!: t!El! A&9P A*%:"Y&K2J� J+K5&15 �3K@)

+K8 Z1kK($ +KT1Wm A3Km 7L !A &2A3(P aF! +5&15 7T8&U M! +(SL6&Ku) : \K92*
/f1) x*3I +B&<:"]  !"') �r3,T8 +5&15.)16(A3m 7L=&K5 E1F&< A* =&�81389>

7KKf)!"] 7KKT8&U7KK?@2 7KK5 M! V1KKL=&KK5 A* :1390*:\KKl >90&KKkF"8! "#KKB&KKL
9UVW&2 &)!3U :  !"YA&P > !\98A&P J\U +$&Wh&p8 JVWK9U :7KL 63K538 J&K2

=!: =&�B!/F"?5!7L:A:A*3L>aF! &8!VW9U&K2A3K4l &KL%3KW)!A*  &K()!A!*!32
 &L&1I`FA&K< J&K2&KkF"8! J&2"#KB :+K5&15 6&Ku)&2A3K(P aKF!%M"Kh 7KL !A
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+,)A**A:X�7P +T8!3U A* &8!&#)X A** A!_Y M3927L d1$!"P38%\K() 6&N)! +?5A*
YA!\?i! +)!",kl :+K8 /K83kl : /K5! A!"i"L !"\KB3PQ&KL&S?)! JA!EKY"L &KL

+5\9#8&KL +?i: >\2\L  *3L +8*"8 : /1.:"(8 VF&,) %\BVWK9U&K2"K1Y!"] J
7L:A +5&15:A+8+(SL >\)3B7,2 &FVW9U&2"L +9?W8 JV1K<J:AaKk,8 6!AX

7L /5!&#)X\)\)31�L.
 &F!"YA!\?i! �8!3U aF! A*+8 A3R$ r3,T87?f)!3$ \99P\)!+$&.Om! ="?9P &L

f1-< :+VW9U&23[8 !A&8! >\99PaF!VW9U&2{-i A* : 7T8&U A&kBX&) VSL A*
%*!3)&I >*!"]! "k] :7kWB >&27kWB >+.&,?U! : +?5:* J&2+-�KB : +-[8 J&2:

7kWB+8 78!*! *3I Q&1l 7L JM&N8 J&2%"u?98"1� /1Tc: dF A* �r3,T8 : \92*
%\9L3P �!38! &L %A&L:*+8 7T8&U �p5 7L "$%"m&KS8 7KL !A +5&15 6&u) +?l : \9FX

+8\)M!\)!.)17(A3m 7L 31-18 �!"?.! 7f)!"] A* "Y! =&�8�12 \98A&P : "YA&P "@) &2
+5&15 6&u) 7U3?8 !A J"pI*"k) 7f)!"]>A!E2\KH Q&c!"?.! =&5 a1,2 A*"K@)

"R8 : `)3$ A* 6*"8>V1<�"KT8 A* !A &2A3K(P aF! +5&15 6&u) :* E1D"2 M!
*!* A!"Ki +K5&15 Q!"K11�$ : VF&5"]�M!aKF!7KT8&U A* +K?i: :AJ!VWK9U&K2J

\)*"P A3#� +.&,?U!>+)&8M &$Q&Wh&p8 7P&#)X/5! ak,8 \L&1) qb[$&?i388A&K#
="?9P :+,) 3[8 &8! \)3B/H"] A* %A&L:* : \)3B%\K9L3P "K'F* J&K2"2&K� "K$

+83B)\. !39. 7L=&5 A*  !"F! A* +F3N()!* VW9U 7)3,)1378%&'()!* J3P A*
A&#8%\9L3P �!38! &L : \() 3[8 +h: \B=&5 *!*"I A* J"$88%A&L:*\B =&T].

5-1.VW/&8 .9J&K/ 3N :E678  &XF.9
M! "1�  !"F! 7T8&U"F&I�7F&8"5 :M! +)&8M&K5 : J*&K#) J&2"F&KI�EK1) +K(W9U

/5! A!*A3I"L.7KT8&U /I&9KB J!"KL7KL%;KF:7KL 7KU3$  !"KF! +K5&15 7KT8&U
+F&F3</1,2! Ej&l  !"F! +(W9U J&2J*&FM/5!.dKF  !"KF! 7KT8&U "Ku) aF! M!

/f2 E1) +(W9U 7T8&U."?(1L7F"u)J&2}F!A38a1KL 7KpL!A QOk(8 7L 7P *3U
/83kl/83kl :  &Y\99P+8  &Y\)3B7Kj!A! J\98*35 Q&[1c3$ 7D"Y! \)M!*"<

+8+h: \92*aF! M!&5A&)F++8 })A E1)a1KWW$ : �1c3$ :  \F* M! 7P \)"L+F&KF3<
A* 7P 7T8&U ",?f8VW9U&2+8 %\F*  X +.&,?U! J*3B\)EU&.. !39. 7L7K)3,)
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+87F"u) 7L  !3$J&2»?83kl78&P*3S« &FM3$&P  3F&,2)18(»A!\K8\98A:M \):"#B«
 !"< EF:"<)19(>»&)3,F"$&<1hCf«7F"(L a1fl)20(>»+?)!A /h:*«J:\K#8 a1fl)21(:

» M!3?8&) +F!"Y*"]«+)\8 +-.A3<)22(*"P %A&B!.

6-1. !"#$ %&"
 ! "# $%&!'( )*+,-./01234! 561%4 718,9):!,1%;<1=>,=?0@1&! .1A*AB-

?03C4(D< .%36E 56%4 F( ' .G0*G D*9!DH 56%4 '( I*J,- 0<5*#K'?71< L!?M
7&N D*CO-.E :!D&! 7;E04 .P6%4 K0QR& !(D#..HD;E  ! 5*#7&N @&!.P6%4 K0QS
7< 74,-?0T=UG! U*2Q! VW0X 73Y8:
1(0E .G?D< Z'?»KD*CO-.<D[- 1«UG!\:02Q .%;&7] ?,^_&( _*Q!,`

@&D- ?0< 7<56%40Q7809?0T= RWa/ 7] ./0234! K56%40Q)7G bc!_X 0&(?,1E
0T8M  !(S_%3CQ !?!( !?.E F?0d!D1e%E  ! !? :!D1&! 71;E04 f0O*1J,- @1&! 0< ' (,d

»78,9.P6%4 K0Q«.E D*CO-R*%].780g<03] h<0%E  ! ,[3C4 @&! ?(U&0G ' K!K0Q
.G  ! 5*< 0< i*2/ 76X0jE ' R*k3CE F_Q0PE SK 0[E'FDT< DO8 l%#F_1d 713HD9

UG!.)23(.1&!D= )*1+,- 01& @*1*6- ?03C4 @&! .AJ! m_Q)01&b1A/(@1&! n,1c'
56%40QD*CO- ' I*J,- 7YA< UC*80T8MUG.
2(@&,Y-56%40Q?( U/D1G 71< 7] UC*8 ./0234! K0Q_E boE ./0234! K

RP=  ! U/DG 7< ' (,d DQ0p 7;E04_3O*< 0QS71*Ag- ' @&,1Y- 71YA<561%401Q
F_11&_#.11P&028 ' .11+!D3/! 7114' 011T%- ' U11G! .[&?_11- K!011T8M)711< 7114,- 011<

c,EU11*;:,90118,9 .113*%E! ' K(011j3c! S.11G0*G K011Q((?!( ('D11H '  !D11H.?(
7;E047&De8  ! 73G_8M .G0%d< 7] .&0QDn,c' .q8,q= ' .&!D=56%40QV1]D2-

@&,Y- bA/ 7< D3P*< _8?!(56%40Q.E_8 !(D#.!_1d F?0d! 7] :0%r2Q 7s0kE @&! 0E
.G0*G K0Q_E0*# ' D*CO- 7<56%40Q7] .E0q%Q.E t0;H.E _8,d !(D1#S(71=D9!

.28 D*CO- L0q%Q ?(uB< 7< :!,-.%&,Y- K0Q56%40QUd!_8 F?0d!.
3(F_&_# :!D&! 7;E04 ?(< 7] .&0Q7F_&_#_8?!( UQ06d .P6%4 K0QV*8(,4'
_8?!(\7cDH boE.1G0*G 01& .1%&( K01QSF'D1901QU8,1P` ?01PH Kv1A^S1 fN

.6QwE0QS:0&D4*H,J K0Q5&'!?( ' 7SF'D90QU&,%;E K_&_4 K!D9$6G 0&K0Q
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FD*x' _&_4 n,%3E .9_8 .D13T< y?( K!D1< .3*2Q!01< f0/,+,E @&'0%/ @&! 72Q
71;s0zE @1&! V1]D2- F ,1X ?( .s' UG! :!D&! 7;E04 ?( .G0*G n0+'!1.1G?D<

»56%40Q./0234! K«1UC*8.
4(F?0<?( )*+,- L0q%Q ?(56%40Q' D*9!DH K56%40QD< .%36E K5*#K'?

L!?M0T8M!?b*AB- L0kE ?(.1E {D1H !V[E RQ  !@1&! h1c!' Rs01/ ?( .1s' R&D1*9
56%40Q_%3C*8 bk3CE RQ  !SRQ 0<RQ80d,#_18?!( .S@*1q8? b1oE?( :012]?01%]

.E ?!Dc Dq&_Y&@&! b`!_- 0< F09 S_8D*9I*^|18? K?,18 K01Q!? K_1&_4 K01Q
YP-.E b*_%Q(.1E D1}! RQ K'? D< '_18?!w9.h1c!' Rs01/ ?(S.&01&,# ' U1]DX
7&Nf! !,1E 71< 0& RQ t068( 7< ?0zc @9!' _%= U]DX boE hE!,4 ?( .P6%4 K0Q

:0&D4 U]DX _%80E 7YA< UC*8 RQ7&N K0Q?( K0QRQU1]DX ?( .&!w1x (!,E ~�*#
(!wx R�Q L0q%Q ?( :0C8! F_;E K?'UG.71&N @1&!?( L!_1]DQ 71] .&!w1x K01Q

.E RQ!DH !? :0C8! :_<  0*8 (?,E (!,E  ! .Pg< !wx R�Q :0&D4_%%]SF?0# ?( ! K!
f0c'!v6G.E RQ F_;E (?( ' ta3`!_8,dv4,E F_;E ?( .&!wx (!,E v*]D- '

.E t!,X! t,B- ' .ED9 ' K(DG 0& .3EaG ' .<!(0d ' �!VE t(0;-(,d.714' ?(
@*2Q .A*o2-7&N !? ?0].E .P6%4 K0Q7;E04 f0*X K!D< _%8!,-)F!D2Q 7< .Q09 '
(?( ' ta3`!(_%Q( L0[8!.

2. !'(! #()*#+ ,-./ &0
:!D&! ?( 'DE!.E.1G0*G D1*9!DH 561%4 '(  ! :!,-U1HD9 �!D1G:561%4 .1Y&

.G!D],E(.6QwE 56%4 KDq&( ' .Q!,`S(DEE.S_1+01Y&DE!.&.'( @1&! 71P&?
56%4).AE 56%4 '( @*%r2Q 'Us!_/ ' .&!D9F?0<?( uB< 7] .3C*C]?0E .6A^

UC*8 7s0kE @&! n,+,E 0T8M(!?.E ! 5*1#  ! :!D1&! L(D1E f! ?06E n'Dd  ! :!,-
UC4 U*^'DPE':01&D4 ?( 561%4 '( @&! .s' (D] ,4>a1k8!t01G .Ea1G!

1357?( !? ./0234! f?_c @&D-D}�E ' (,< F_d .Y& RQ 0<.1G0*G f?_1c D<!D<
b*YP- K,AT# K!D9?!_3c! UE,YXD1o]! @*1CB- ' _1d :M .1d0#'DH u/0< ' (!(

Ug*q8!D< !? .80T4 :!_Q0d ' :0*8!D&!..Ea1G! >a1k8! K 'D*#  ! "#71<l&?_1-
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