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المتقــين ســيدنا محمــد  لين وإمــامِ المرسَــ علــى ســيدِ  والســلامُ  العــالمين والصــلاةُ  ربِ  اللهِ  الحمــدُ 
  :أجمعينوعلى آله وصحبه 

سـورة النمـل، آيـة ( "نْ أَشْـكُرَ نِعْمَتـَكَ وَقَـالَ رَب أَوْزِعْنِـي أَ " :جلاله في كتابه الكريم جلّ  االلهُ  يقولُ 

  ".مَنْ لَمْ يَشْكُرْ الناسَ لَمْ يَشْكُرْ اللهَ عَز وَجَل "ويقول الحبيب عليه السلام  ،)19
ــــ ــــةً أحمــــدهُ ســــبحانه وتعــــالى أن يس ــــي انجــــاز هــــذبداي ــــى درجــــة العمــــل للحصــــول  ار ل عل

نجـاز هـذا العمـل إجزيل لكل من سـاهم فـي ال ر، ويُسرني أن أتقدم بالشكالماجستير في علم النفس
أســامة  وأخــص بالشــكر كــل مــن الأســتاذ الــدكتور عبــد العظــيم ســليمان المصــدر والأســتاذ الــدكتور

حيـث كـان لهمـا الـدور  ،على جهودهمـا وتوجيهاتهمـا فـي الإشـراف علـى هـذا البحـث سعيد حمدونة
الفضــل وراء فكــرة هــذا البحــث، إلــى الأساسـي فــي انجــازه كمــا أتقــدم بالشــكر والعرفــان إلــى صــاحب 

  .رأستاذ علم النفس في جامعة الأزه أستاذي القدير الدكتور محمد عليان
أســتاذ علــم الــنفس  صــلاح الــدين أبــو ناهيــة الــدكتور الأســتاذ كمــا أتقــدم بالشــكر لكــل مــن

لـذّين ا أستاذ علم النفس في جامعة الأقصـى الأستاذ الدكتور عبد الرءوف الطلاعو بجامعة الأزهر 
  .بمناقشة هذه الرسالةتفضلا 

 حاضــنة العلــم والعلمــاء، عظــيم امتنــاني لهـذا الصــرح الشــامخ، عبــر عــنكمـا يســعدني أن أُ 
 السيد رئـيس الجامعـة الـدكتورجامعة الأزهر في غزة ولجميع الأساتذة والعاملين فيها وعلى رأسهم 

أبـو طويلـة والسـيد عميـد كليـة التربيـة  الفرا والسيد عميد الدراسـات العليـا الـدكتور جهـاد عبد الخالق
                                                     .من جهد لرقي الجامعة وتقدمها نهور سفيان أبو نجيلة على ما يبذلو الدكت

كما أشكر جميع الأشخاص الذين ساهموا في إنجاح هذا البحث سـواء بتوجيـه أو معونـة، 
الســيد و  ،الأســاتذة الــذين تفضــلوا بالمعاونــة فــي تحكــيم أدوات القيــاس لهــذا البحــث وأخــص بالشــكر

وكـذلك أشـكر  ،بالمراجعة اللغوية لهذه الرسالة اد أستاذ اللغة العربية الذي تفضلالدكتور خليل حمّ 
   . أفراد العينة الذين تم تطبيق أدوات البحث عليهم وأتمنى لهم التوفيق

الغـوث  ج الطـوارئ فـي وكالـةالمهنـدس رفيـق عابـد مـدير برنـام موصول إلى السيد والشكر
  .والمساندةكل الدعم لي  موافي فريق الطوارئ الذين قد  جميع الزملاءوإلى  الدولية في غزة

أبـــي وزوجتـــي وأبنـــائي وأخـــوتي (وفـــي النهايـــة أتوجـــه بالشـــكر والتقـــدير إلـــى أفـــراد أســـرتي 
  .وبهم وتوفير سبل الراحة لإنجاز هذا البحثلمشاركتهم لي بقل) وأفراد أُسرهموأخواتي 

كمـا  ،وأسأل االله أن يجزي كل من سبق ذكره عني خير الجزاء وأن يكون ذلك فـي ميـزان حسـناتهم
  . أرجوه سبحانه وتعالى أن ينفع بهذا البحث كل من يحتاجه

  ،،،واالله الموفق
  رياض علي عبد الوهاب القطراوي
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BCD 4$`I$5! KI  3.+"., F+h.,u  
5.  H992 _& KL3 +̀99., $99W-., K99I  3($9975X  99.P" 4,[ A+-99I "99M+& 993I,-D+!3"., 4,-993h&!'. fC99O 

)K<$999!&MP, E+999G., "999GX Y-+999/[F$", Y5. 9993<$!&MP,  999.$, YK999!'O., H9992\!. YB-999?S., 4,+G999) Y
 G%!.,  O3?6 YH!O., ;$/!, Y `I$5!.(  f". 4$9`I$5! K9I j-,+96., ]!$9G-? K9I ;3'!$9O.,

BCDu 
6.  H9992;3999? H999<$L&'. -999>* "999M+3  9993I,-D+!3"., 4,-9993h&!., g999O? )K<$999!&MP, E+999G., " Y-+999/[

F$9999GX", Y5. 99993<$!&MP,  9999.$, YK9999!'O., H99992\!. Y;$9999/! H9999!O.,( f+&9999)!+ KL3 +̀9999., $9999W-., 

)gLSG99! Y899L&-! (B-6$99S!., m+'99)  99M-" Q99'<  K99I j-,+996., ]!$99G-? K99I ;3'!$99O., f"99.
 KI  3.+"., F+h.,  .$/+4$`I$5! BCDu 
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'(#)*&# 8#*95:  

 -+7?  ),-"., Z[2 1"%& 3.$&., 1,"2a, A3#5&.  3)3(- B:  

1.  Q'< 1-O&.,f+&)!  +9., $9W-.,+ B-6$9S!., m+'9) ;9! H/ K9I ;3'!$9O., f"9. KL3` ]!$9G-?
j-,+6.,  KI  3.+"., F+h.,  .$/+ KI4$`I$5! BCD.  

2. 3999?  999:NO.,  999O3?6 Q999'< 1-999O&., KL3 +̀999., $999W-.,+ B-6$999S!., m+'999) ;, f"999. K999I ;3'!$999O.
j-,+6., ]!$G-?  KI  3.+"., F+h.,  .$/+ KI4$`I$5! BCD.  

3.  4,-93h&!., ;9! H/ ->*  I-O! +  93I,-D+!3"., 397S0.,Y )9G., K<$9!&MP, E+" +9/[-F$9GX Y"Y 
Y 999993<$!&MP,  99999.$5.,  YB-99999?S., 4,+G99999) YK99999!'O., H999992\!., 99999G%!.,  99999O3?6 YH99999!O., ;$99999/! 

 + `I$5!.,(  m+') ;! H/ Q'<$W-.,+ B-6$S!., KL3 +̀.,.  

4.  -99>*  99I-O!g99O?  4,-993h&!., +  993I,-D+!3"., 3997S0.,Y )K<$99!&MP, E+99G., " +99/[-F$99GX Y"Y 
 YK99!'O., H92\!., 99G%!.,  99O3?6 YH99!O., ;$99/!(  KL3 +̀99., $99W-.,  99M-"+)Y899L&-! gLSG99! (

Q'<  m+')B-6$S!.,. 

 

'(#)*&# ':.95:  

K'3 $!3I  ),-".,  3!2* -%`&:  

 ;<!5 :':)=>&# ':.9"#  

1.  m99.[+  399)LG., 4$99),-"'.  99'!/!  99#'5/  99),-"., Z[992 H99>!? $99%(,->c  3G3699)'L.,  99(3?.,  99M$5
eLG., T'< H$M! KI $%&3!2a. 

2. 2 "3L& ":K!'O., F5?., H$M! KI ;3!&%!.,+ $3'O., 4$),-".,  ?'6  ),-"., Z[ . 

3. B-6$S!., m+') E+W+! H+5  3?-O.,+  3G36)'L.,  ?&/!'.  3-`G  I$WX -?&O_&. 

 ;0:>0? :':3.@&# ':.9"#  

1.  B-6$9S!., m+'9) Q9.X -9`G& K9&.,  9!$%., 4$9),-"., ;9! $9%G+/ ;9!  9),-"., Z[92  93!2* 8?G&
< KL3 +̀99., $99W-.,+e$99)* Q99' gO?99., $!%99WO? H99!/3 ;,-997G< $99!%G* m+'999) ;* F9935 Y

 KL3 +̀99., $99W-.,  99M-" Q99'< e399(- H/990? "99!&O& ;3'!$99O'.  ?99)G.$? H99!O., 4$993.$OI+ K99&.,
 $2-I+3H!O., t$G! T%.. 

2. ": A3-6 ;<  ),-"., Z[2 T%)&  3+?-&., ;3!$W!., )4$37+&.,(  C93CO& K9I $%!"#&9) K&.,
;3'!$O., f". B-6$S!., m+') 4$3"5&.,  %M,+! KI H$OI ->* ;! =. $!. .  

3.  ": K9I j-,+96., ]!$9G-? K9I ;3'!$9O'. B-6$9S!., m+'9)  9M-" "93"5& K9I  9),-"., Z[2 T%)&
 K99I  993.+"., F+99h.,  99.$/+4$99`I$5! BC99D Q99'< R99>/ ;99< 1+:+.$99? T%3.+(99)! "993L3 $99!! Y

 K&., B-6$S!.,  M-"]!$G-?., ,[2 KI ;+'!$O., $%/')3.  
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4.  ": Z[92 T%9)& "93"5& K9I  9),-"., 9M-"  K9I j-,+96., ]!$9G-? K9I ;3'!$9O'. KL3 +̀9., $9W-.,
 K999I  9993.+"., F+999h.,  999.$/+4$999`I$5! YBC999D  $999W-., f+&999)! 8999I- K999I ;3.+(999)!., "9993L3 $999!!

 B"$3C. ]!$G-?., KI ;3'!$O., n$S0v. KL3 +̀.,T%&3M$&GX. 

 

'(#)*&# A0B3C$.:  

 ;<!5 :D)C0-.&#  

 _& w-O 1";)5 K!'5  !6$I "L&H93!+  397S0  !9) $%G^? B-6$S!., H3W  "-9L., f"9. K9)LG
-[995., H399WL&., +* Y 99/-"!., +*  ?+99)5!.,  997$S+ YB-6$99S!., H399WL&. 899! H993!., ,[992 R99)$G&3+ Y

999G3O!  999M$5 A9993#5& H999M* ;999! "-999L., 4,","O&999),+ 4,-"999:;3999O! U+999!6 f+&999)! Q999.X H+S"999., +*   .

) !6$I K!'5  Y;)51991 :24(  

E4#)FG# 8:)@2&# &#H0@ D)C0-.&# I!3(&:  

B-6$S!., m+') e$3#! Q'< F+5?!., $%3'< H753 K&.,  3'/.,  M-"., +2.  

E4#)FG# 8:)@2&# EJ:)F2&# D)C0-.&# I!3(&:  

 x-999O_3b+999?-&., R"a, Q999'< EN9996P, HN999S ;999!+ l$9993(,-MX B-6$999S!., m+'999) F9995$?., 1  $999!?+
=G*  ),-"., Z[2 8! T@N&3 =3I b[., m+')., L., H?#3]!$G-? KI "-  ;+"+ $9W-? B-6$9S!., j-,+96.,

6hW3OI,"., -O0&)3+ Y-6$S3 ='M* ;! b[., 1"%., Z$M&  ,-9#., [$9S&, Q'< =&-": RG$M Q.X Y -
1"%., ,[2 A3#5&. R)$G!.,;!+ Y =9'Ma 89:+&! "93"M H9/ F,"5&), T> =9&-"#!+ ZC93!&.  I$9Wc$? Y

m.[ H/ A3#5&..  

 ;0:>0? : 0K)&#E%:=!&#  

 1-999O3"$GA.$999S., "999?< 19997 "=999G^? KL3 +̀999., $999W-.,  8999! "-999L., $999%3I H999!$/&3 K999&.,  999.$5.,
 l$G$99)GX J?973+ =9'!<+ =9&L3 +̀  =99&?D-+ KL3 +̀9., =95+!6 HN99S ;9! $9%3I H99<$L&3+  9L3 +̀., =:-h&9)&

 3!999)& ;999/!3+  9993<$!&MP, =999I,"2* A9993#5&+ T"999#&.,+ +999!G., K999I ;C,+999&!., nS9990.$? [999(G35 "-999L., .

) YA.$S., "?< 17$G1982 :24(  

E4#)FG# 8:)@2&# H0@&# E%:=!&# 0K)3&:  

, $%3'< H753 K&.,  3'/.,  M-"., +2KL3 +̀., $W-., e$3#! Q'< F+5?!..  

E%:=!&# 0K)3& EJ:)F2&# E4#)FG# 8:)@2&#:  

 x-999O_3b+999?-&., R"a, Q999'< EN9996P, HN999S ;999!+ l$9993(,-MX KL3 +̀999., $999W-., F9995$?., 1  $999!?+
  ),-"., Z[2 8! T@N&3 =G*b[., m+')., -O03 =3I  =9&L3 +̀ ;9< $9W-.$? j-,+96., ]!$9G-? K9I "-9L.,

 y-99M=99'!O. =99($!&G, -O990&)3+ $99%3'< H99753 K99&., CI,+995., @, =99&G%! K99I KL3 +̀99., ;!a$99? Z-+O990+ Y
XH!O., KI =(N!C 8! =&:NO.  I$W=. =&-,"X T33#&+ KL3 +̀., =(,"^? l@$%&G, Y.  
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 ;0?&0? :L)#!C&# M.0>)J  

+992 99S ]!$99G-?., 4,"<$99)!'. K&$!" 993.+"., F+99h.,  99.$/+. 8?$999&  99'M$O 4,"<$999)!., Z[992+ Y
P, 4$99!Ca, @$99G>* KG3699)'L., RO990., @$99G?a T"99#_& +  99)$3).,+  3"$997&:R-995., ;99!C) . -$99?S*  99'M!

,+-G+a,Y 2009 :13-15(  

  

'(#)*&# *!*B:  

 3.$&., "+"5.$?  ),-"., ""5&&:  

1. K<+99W+!., "995., :"995 K99I  99),-"., -997&#& =99&:N<+ B-6$99S!., m+'99) Q99'< K<+99W+!., $2
99.$/+ K99I j-,+996., ]!$99G-? K99I ;3'!$99O., f"99. KL3 +̀99., $99W-.$?  993.+"., F+99h.,  ),+-99G+a, (

 KI4$`I$5! BCD.  

2. KG$/!., "5., :4$`I$5! E$6: BCD.  

3. K99))\!., "995., : ]!$99G-?.  99O?$&., 8993C+&., C99/,-!+ ;C$99S!+ R99&$/!  99I$/+ K99)3(-., R99&/!.,
 KI j-,+6., KI  3.+"., F+h.,  .$/+4$`I$5! BCD.  

4. b-0?., "5., :  ),-".,83!M H!0& , ]!$9G-? KI ;3'!$O.,  93.+"., F+9h.,  9.$/+ K9I j-,+96.
),+-G+a, (4$`I$5! KI E$6: BCD.  

5. KG$!C., "5., : K),-"., T$O., HNS  ),-"., Z[2 A3?6& T&2011/2012. 

6.  ),-"., ]%G!: ,  ),-"., Z[2 KI F5$?., 8?&, E+9W+!. =9&!@N!. K9'3'5&., KL97+., ]%G9!.
1,"2*+  ),-".,.  

7. 8!&M!  G3<+  ),-".,:   9),-"'. K'7a, 8!&M!., TM5 z'?)288 ( T%G9! Y 9L +̀!+ l$9L +̀!
)197 (+ l$L +̀!)91 ( K9I j-,+96., ]!$9G-? 4$9L +̀!+ KL +̀9! ""< K.$!MX +2+ Y L +̀!

  9993.+"., F+999h.,  999.$/+),+-999G+a, (BC999D 4$999`I$5! K999I ! +9992+ 999),-".,  999G3O. q+$999). ) T999):
 +3.+3 Y,+-G+a, KI ;3!"S&)!.,2011(  

8.  99),-"., 4,+"*:  F995$?., T"S&99), $99!2+ KL3 +̀99., $99W-., e$993#!+ B-6$99S!., m+'99) e$993#!
","<X ;!m.[+ Z  '()* ;<  ?$MV.. 

9.  3($9975c, R3.$99)a,:  ;99! A99#5&'. 4$99?>+ A"9974,+"*  99),-"., F995$?., T"S&99),  H99!$O!
,;+999)-3? 6$999?&-  A999#5&'.e33$999#!'. K'S,"999., A$999)&P, A"9997 ;999! YH999!$O! ;$999!&M $999)5. R

 3L997G.,  99(CM&.,  99#3-6? 4$99?>., Yt$99?G+-/ $99L.* H99!$O! e33$99#!., 4$99?> "$99M3c.+ Y  99?$MV
 999),-".,  '(999)* ;999< 5&.,+g+-999L.,  59997 ;999! A999#  F9995$?., T"S&999),K?$999)5., 6999)+&!., Y

1,-99995GP, b-$99993O!., YK?9999)G., ;C+9999., Y 6$9999?&-, H9999!$O!;+9999)-3? Y -$9999?&S,"4 "T-Test Y
b"$5a, ;3$?&., H3'5& -$?&S,  + K($G>., ;3$?&., H3'5&)2 X 2.(  
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E>0?&#  $%&#  

'(#)*3& N)=>&# )0CG#  
  

  B-6$S!., m+')  

  KL3 +̀., $W-.,  

  j-,+6., ]!$G-?  
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E>0?&#  $%&#  

'(#)*3& N)=>&# )0CG#  

  

 3.$5.,  ),-"., H+$G&& 6$S!., m+') ;3?  :NO.,B-  ]!$G-? KI ;3'!$O'. KL3 +̀., $W-.,+
YBCD E$6: KI  3.+"., F+h.,  .$/+ KI j-,+6.,  l$:N6G,+  l$W-< F5$?., H+$G&3 1"%., ,[2 ;!

 3.$5.,  ),-"., $%3'< C/&-& K&.,  3)$)a, T32$L!'. l$3'3'5&.   

  

 ;<!5:  D)C0-.&#)Risk(  

'.*/.:  

 B-6$S!.,)Risk (9I e$9G.,  G9).* $2""-&  !'/ ;$9)GV.  9!CN! K9%I Y;$9/!+ ;$9!C H9/ K
 R$?90.,+ YB-6$9S!  9#2,-!.,+ YB-6$9S!  9.+L6.,+ Y$2"93.++ Ta, Q9'< B-6$9S! "N3!.,  `5'I Y='`/
 $99G?GM& YB-6$99S!., $99G?GM& $99! ,[s99I YB-6$99S! $99%'!M!? B$9935.$I YB-6$99S! ;99)., K99I T"99#&.,+ YB-6$99S!

!.$99? $G99)LG* Q99'< $99G!/5 $99GG* K99GO3 ,[992+ YB$9935.,B-6$99S!.$I Y4+  -39903 -993?O& K'?#&99)! -996S Q99.X
H!&5!  @,-MX ;< TM$G"-L., =3'< T"#3  Y]($&G., ;+!W! -3D Q9'< C9/-3 B-6$9S!., T+9%L! ;* b*

9?&-&!.,  93?$M3c, +*  3?')., K5,+G.,., m.[9? T$93#., Q9'<  YH9!O R9'6&3+ -9!a, ,[92  K9I B*-9M -I+9&
"-L., B-6$S!.$? T$3#., "3-3 b[.,.  

 f-3+""9!5* "9!5!"  ;* l,-9!* -96S., {m-9&O! K9I H+S"9.,  l$9W+-L!  -93>/ K9I ;$9)Gc, Q9'<
199:,+!., ;99! =993I =99. -$993S P l$<+I"99! =99&",- i,+ =99&+: H99!$/? =993.X =99M&! =99G^/+ +"99?3I Y K99I  99?D-? B-$99& 

=99)I$G3 ;99! Q99'< A+99L&., +* m99'!&., l$99G/!! l$<$&!&99), A99#53 ;* K99I =99&?D-? f-99S* B-$99&+ Y  B$9935., K99I
99!+'O!., B-+99> m99.[ Q99'< 4"<$99) "99:+997O., 4$!99) ;99!  !99) 45?997* K99&., 4$- Q99'< 499?M+* Y

 ;* ;$999)Gc, l,"O&999)! ;+999/3  999!.+O., m.[999/+ YT+9993 H999/ "9993"M., H999?#&.Y -9993D "9993"M., T.$999O., T$999`G+ 

., ;C,+99&!.,996#., B-6399) =993I "+99)& K99&B-($99M B-6399) T.$99O., Q99'< "995,+., R [$99S&P e$99G., =99M&, ,[99. Y
 B-6$999S!.,Risk-Taking .  9993<,+6A9993#5&  999G3O! R999)$/!3 K999/. H999:a, Q999'< +* Y Q999'< ,+'99975

",-I^/ $!?- T%:+#5) . Y"!5! =6 "!5*2003 :9(  

 f-93 $!3I"5!"9! "93!5., "9?< ";* Gc, B$935;$9)  96?&-! -6S.$9?I Y _=9#3I- +9% $9/ ;* [9G! ;
9)') B$935.$I Y4$9!!., Q&5+ =!* T5- KI l$G3GM'-6$9S!., ;9!  nS90., --9#3 K9/'I Y  ;$9/ ,[X $9!

P T* |+C&39) YP T* B-($96., R/-39) YP $9!* A93-6., -?O3) $92-3D+ Z[92 H9/ Y + ;9! -93>/., 19:,+!
K2 $! --#3 ;* =3'< ;+/3 F35 4,-,-:+ 4,-$3&S, R'6&& ., 4,-$93&SP,$92-$&S3 1+9) K9& Z[92+ u

/& P ":+ =.  ?)G.$? N3WL& ->/a, K2 4,-$3&SP,$9!$!&  59W,+ 4,-$93&SP,  M3&G ;+2 ;9!+ Y $9G
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-6$999S!.$?  999I+L5! =999&,-,-: ;+999/& =999M,+& K999&., -6$999S!., ;* $G"999M+. -999/L., $999GO!* ,[X $999GG* 8999:,+.,+ Y
%M,+!.,+ b"5&., ;!W&& $%Ga ='#7& ;$)Gc, & K%I K.$&.$?+ Y F,"95a, =OG97& ;$)GX ;! =.+5

 H/03 ;$)GX Q.X=&$3G$/!X 8! R)$G&3 $!? F,"5a, B-6$9S!., ;* H+9#., ;9/!3 =9GsI  9!$<  L7?+ Y
;+!99W!., H993'#.$?  3599W& f+99) 499)3. H99!&5!., -993>/., Q99'< H+9975., -993`G -99?/* A993#5& K992+ Y

H:* ;!C KI U$MG. )5!"3!5., "?< H3?G "!Y 2002 :121(  

 f-3 $!G3?"MH$! BC!5 " ;* T+9%L! T$< H/0? B-6$S!., T+%L!|-," =!"S&9)3  Q9&5 e$9G.,
 993"$O., T%&$99>"$5! K99I ;* H$99!&5,+  99?+'6!., ]($99&G., F+"995? ;#399&., T"99< ;99< -99?O3 T+99%L! +99%I Y

}99!., ;+99/3eLG99., Q99.X R99?5! -993D -99!* Q99.X +992 H =99M,+G b[99., 899W+., Q99.X -3990& B-6$99S!.$I Y =993I
'. H?$: $!2N/ ;P$!&5,E+:+ l,"95,+ lP$9!&5, $%3I =M,+G K&., 4P$5., ;* K'M., ;!+ Y  4P$95 K92

-6S., T,"OG,. ) YBC!5 -$&S! H$!M2002 :289(  

K/3-!a, H$!<a, HM- -/[+ " 4-?+-K/$)+3$/" a, +[9?$&/ K9I  93G$?$3., H+97 -3%90., =
"K999Gh., K999?*- -9993#L., K999?*: "m999&$35 K999I $999%?/&-& B-6$999S! -999?/* ;*?& ;* +9992 Y999< F9995 4,-$9993S., ;

B-6$99S!., ;99< "99O&?&+ Y 99G!r,[99S* T"99< ;X Y=99&,[ "995 K99I B-6$99S! +992 B-6$99S!'. mY  4+99L& 499G^I
 999!3`< l$9997-I m999)LG Q999'< + Y ;999!/! +9992 ;999`., ,[9992+ Y 999G!o =999&3$%G ;* ;999`& A9993-6 K999I K999W!&

-996S.,$99!3I 1990/& m99'O'I Y =99G`& 499G/ $99!/ l$99G!o e399. =99G* "99O? P  99G3!> 4,+G99) 4,+99I "99O? ;99/. Y
99/!3"+"995!., m-99!< ;99! $%&"$O&99), ;. Y=993I k399OG $99G/ b[99., ;!C99., -993h& "99#$99#3c, ;99! $99G.+5&+ Y E

,"999M 83-999)., E$999#3c, Q999.X @K9996?.,., n-999L.,+ Y$999G! H999/ B$99935 K999I R2[999&+ K&^999&  999G3!> H3?999) P+ Y
PB-6$S!.,+  ?-M&.$? f+) $%7$G&:. ) 4-?+- YK/$)+3$/2000 :4-18(  

 + f-993""993!5., "99?< "99!5! ";* !.,B-6$99S  499)3.T`G99! -993D F"995 +* Y`995  ?-99W $99%G/.+ Y
 -"+ "997-.,+ H993'5&., Q99'< "99!&O&;$99)Gc, 4,-"99:  99),-"+ 199:+!.,  99), Y ;99! [993LG&., Q99'< T,"99:c, T99>

 9935$G!99W&& B-6$99S!., ;s99I f-99S*  9935$G ;99!+ YB-!&99)! 4P+$995!+  993.,+&! 4$99!M2 ; m99.[ @$99G>*+ Y
4P+$9995!., @$9996S* ;999! B"$L&999)P, ;$999)Gc, H+$99953 ?$999)., Y1,"9992a, A9993#5&+ -$999)!., J359997&.  #

HOM& B-6$S!.,  !'/+ Gc, l,CL5&! ;$)  l$`L5&!+ 49:+., e9LG KI m9.[ K9I R?9)., ;+9/3 $9!?-+ Y ;*
B-6L.$? "3"M., T+$#3 ;$)Gc,$S3 +* Y=9I-O3 P+ =9'%M3 $9!! eM+&3+ 1) . Y"93!5., "9?< H93?G "9!5!

2002 :121(  

F9995$?., f-9993+  999(6+&., Z[9992 "999O?  ;* B-6$999S!.,  999),-"& ;!999W& Q&9990  9993<$!&MP, T+999'O.,
c,+  3.$!.,+  3"$7&:P,+  3)LG.,+$2-3D+  3<$G7.,+  3G%!.,+  3-," P+ Ym90  ;9! T9'< H9/ B-9`G ;*

99%? "-99LG3 K99&., =&$3997+7S =99. B-6$99S!., Q99.X T+99'O., Z[99299Sr, ;99< $- 4,"993#O&., Z[992 H99/ 899!+ Y
;sI B-6$S!.,  ),-" $%LG&/& K&.,  3-`G., 9! |-S3 P $2$GO! _[ $9!< T+9'O., Z[92 893!M ;ZN9<* -9/ Y

 l@$G?+ ;sI ,[2 Q'< .,$h.X e39.  B-6$9S!.,  9),-" ;! g-h@ K9O:,+ -93D+ ;9/!! -93D ,[92 ;a $92
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 H99M* ;99! T"99#&.,+ B-"$99?!., U+-99? K99'5&., ;99< "-99L., K99G>&  99M-"? $99%G! 1+99S., T"99< +992 g-99h., H99?
 "99O?.,+  99(3-M., 4,-,-99#., [$99S&,+ U$99MG.,., K99I l$??99) ;+99/3 b[99., ""-99&., ;99<'. E+99M-199'S  @$99L/GP,+

4,[., Q'<sI =3'<+ Y B-6$S!., m+') ;-?&O_3  l$/+') 9! n$S90a, ;9! p-93>/ =/')3 A93#5& H9M* ;
 9L'&S! 1,"92* +* 1"2 H+9%M!., 1$90&/P  9IC$M!.,+ B-!$9h!., R95 H9M* ;9! =/'9)3 ;9! T%G9!I Y

  3+GO! +*  3"$! R)$/! A3#5& HM* ;! +*B"93"M q-$/I* KG?& HM* ;! Q&5 +* ;+9/3 $9! l,-93>/+ Y
, Q9.X Z-+"9? b"\93 b[9.,+ -$9/&?P,+ E,"9?c, K9I l$??9) nS90., =/'9)3 b[9., B-6$S!., m+') "93"M&.

U$99MG.,+ T"99#&.,+  99>,"5.,+ Y $99! B-6$99S!.$I m.[99.+B-$99)S +* f[a g-99O&., H$99!&5, PX K992   99M3&G
6$S!.$? 1+L5! 1:+!  %M,+!B- ;95G+ Y9<,+G* =9M,+G l$ H,+96 B-6$9S!., ;9!  -9!* H9/ K9LI Y$9G&$35

H9!< +* -69W! =9)LG @-9!., "9M3 Y l, -,-9: [$9S&, Q9.X e$9)* Q9'< H$9!&5, ., ;+9/ Z$9G?&3 b[9., m+'9)
 =999W-O3 1+999).-9996S' "999M B-9993?/ +*  '3(999W  999M-"?,F9995$?.,  99903$O! HN999S ;999!+ Y  K999I ;3'!$999O'.

 Yj-,+9996., ]!$999G-? `9995P-"999: Q999'< n$S9990a, @P\9992 ;*  H999!5&+ -,-999#., [$999S&, H999!5& ;999! -9993?/
 R-9%&., T"9<+ H9!O., T9M5.  3.+(9)!? b"97&'. l$9!(,"  9!"#!., K9I T9%'OM& H9!O., KI  3)$: 1+-`

1'S., Q.X -#%#&.,+.  

 -, B-6$9999S!., m+'9999)  9999),-".+T32$9999L! B"9999< g-O&9999)3 ;* F99995$?., f^9999& P ;$9999/ Y ;9999! "9999?
 99),-".$? $99%&:NO. $%5399W+&T32$99L!., Z[992 ;99!+ Y: '99)., B-6$99S!., Ym+'99)/ B-6$99S!., YZ$99M&P, Ym+

Z$M&$/.  

 K.$9&.$?+ m+'9).,+ Z$9M&P, K!+9%L! ;39? 69'S., RGM&. @$M T32$L!., Z[%. g,-O&)P, ,[2+
B-6$S!., m+')+ B-6$S!., +5G Z$M&P, K!+%L! ;3? 6'S., T"<.  

 ;<!5 : I!3(&#  

 f-993"BC99!5 H$99!M " ;*m+'99)., :M ;!99W&3 T+99#3 K99&.,  6990Ga, 8993!"-99L., $99%?  99!'/ K99%I Y
#3 6$0G H/ ;!W&& T$O., $2$GO!?-"7&  /-5 H/+ K5., ;($/., =? T+ =9G< F95?I Y ;9< ;,+935.,

m+')., ;! E+G T$O6., Y +, H$h0G,m+'9)., ;9! -9So E+9G R9O'., KI HL6. =9G* b* Y =9? T+9#3 $9! H9/
899I,+" +* F99<,+? ;99< -"$997 ;+99/3 6$990G+ H$99!<* ;99! nS990.,Y  4$99:NO., |$99&G +992+  993/3!$G3".,
G$/!X 8! =&$2$M&,+ ZCI,+5+ =&$<CG+ =&$M$5+ =.+3! ;< B-"$7.,=93I $2-+"9? ->\9& K9&.,  9(3?., 4$93. 

) YBC!5 -$&S! H$!M2002 :301(  

 ;0:>0? : O0F2<#  

 H+#3" ;!5-., "?<b+9)3<:" 9)., +92 e39. Z$9M&P, ;*m+' @,-+ ;9!/3 b[9., 8I,"9., =9G/.+ Y
 + m+'99)., ?99)&/!  99.$5 +992 m.[99/  l$3?99)G l$99&$?> 499?$> =99G*+ Y 993-6I 499)3.+. ) Yb+99)3< ;!5-99., "99?<

2002 :229(  
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99yO_3+ T+99%L! 1-"Z$99M&P,"  99!$<  L997?G H993! =99G^? Y _3 K99)L;399O! E+99W+!. T3993#&? =99G< -99?O Y
9999< +* H39999WL&., ;9999! f-S^9999? +*  9999M-"?H39999WL&., T"3'39999WL&., 4$?$M&9999)P, Q9999.X T399993#&., -3999903+ Y  

 +'99).,+  993G,"M+.,+  993I-O!., 3/ 3G!99W +*  53-997 499G$/ @,+99) Y. (A. Eagley & S. 

Chaiken, 1993,10)  

7L& K'3 $!3I+ 3'3WL&., 4$?$M&)P, 4$G+/!. H3:  

- KI-O!., ;+/!., :Z$M&P, E+W+! ;< -$/Ia,+ @,-r,+ 4,"#&O!., TW3+.  

- KG,"M+., ;+/!., :Z$M&P, E+W+! +5G =&P$OLG,+ "-L., -<$0! ;< B-$?< +2+.  

- ,K/+'999)., ;+999/!. : ;3999O! H/9990? 1-9997&., +* m+'999)'. H9993!., +* $9993,+G.$? n&999S3+
Z$M&P, E+W+! @,CX. (S. Breckler, 1997 :370)  

99yO_3+=99G^? Z$99M&P, 1- :! E+99W+! g99I- +* H+99?: +995G Z","O&99), +* "-99L.,  ?$M&99), +* ;399O
$! b*- +* B-/I +* nS0) . YR65 +?* ",\I1990 :431(  

< $!/ y- =I" -2$!K9OI,-., R95!+ b-?97" =9G^?" :"-9L., Z[9S&3 b[9., 19:+!.,  ?$M&9)P, +* Y
@K0 @,CX $%3"?3 K&.,  G3O!  3W: +* ;3O! F"5 +* ;3O! Z-+-9!  9M3&G gI-.$9? +* H+?#.$9? $!X Y

9'O&&  9G3O! B-?S? 39W#., +* F"95., +* @K90., m.[9? A". ) YK9OI,-., R95!+ b-?97 -2$9!2001 :

322(  

 ;0?&0? :!B> O0F2<# D)C0-.&#  

 y-< 1"=6 |-I "=G* B-6$S!., +5G Z$M&P,: "9& +95G "-9L., f"9. H3! F,"95* K9I =9)LG 63-+
--9W.$? =?397& "9: YB-6S 1+-` +*$!? +* =9&G$/!? +* =9&$35? -!$9#3 =9G^/+ Y=9. R?9) ;+9/3 "9:+ Y

M&P, ,[2 lN!$< B-6$S!., +5G Z$  +O0 P+* Y$3-  3-+O0 P 8I,+" +* -7$G<.,  9?D-.$/ Y K9I  95'!
$%(,[93X +* $9%&$?> i,+ 4,[9., "3/^&* Y;3&.$95., ;+9/3 $9! $9?.$D+ Y-9SL., +* -+%`.$9/ $3-+O90 N!$9< + ."

)|-I -"$#., "?< =6 Y1993 :25(  

 y-999<+1 "999!5!  -9993D H$999!<a$? T$9993#'. "-999L., ","O&999), =999G^? B-6$999S!., +9995G Z$999M&P, H"999O.,
!.,  ?O997., 4,-,-99#., [$99S&, +*  99I+.^., A99#5&., ;+" 99?&-&!., ]($99&G., ;99! T$99&Y  Q99.X m99.[ 899M-3 "99:+

"!&O3 K&., 4$!+'O!., -I+& T"< R?)?  3'?#&)!., F,"5a, 8:+&  ?+O7$2 , Q9'< =9!,":X "G< "-L.
B-6$S!.,) ."!5! H"$< H"O., Y2001 :122(  

 ;0@J#): D)C0-.&# I!3(  

F95?., ,[92 K9I $G&9),-" E+9W+! +2+ B-6$9S!., m+'9) -9%`3+ Y., 19:,+!., ;9! ?O97 +* Y
1-9997&., K999I  999G3O! B-999`G ;!999W&& K999&.,999)., ,[9992 n9995I 4$9993-`G., ;999! -9993>/ 4999.+$5 "999:+ Y m+'

K9999I-O! 6$99990G. $G!9999W&! Z-$9999?&<$?- K9999OI,"Y $9999!&2P, *"9999? "9999:+ ]9999G+,-" HN9999S ;9999! T+9999%L!., ,[9999%? T
)Drawing (U+99!6., f+&99)! H+$99G& "99G<  997$S ;+99)G/&3X =99O?& T99> Y)Atkinson,1960 ( $!"99G<
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 y+6! - =!+%LC$9MGc,  93OI," H+5 b-`G.,T+9#&+ Y U$9MG., K9OI," H+95  93-`G., =9&-/I/  K9I H90L.,
 -+"+  999993<$!&MP, 199999:,+!.,4$99999:+O!., < B->\99999!.,  3999997S0.,+  399999)LG., m+'99999)., ,[999992 63999990G& Q99999'

bC$MGc,) .U$&L., "?< "3).,  Yk3+-"2005 :427(  

 +?&-& B-6$S!., l$6$?&-, m+').$? 6 ,-3?/1.$S! m+') b* ;a Y  ;9! 89?G3 ;*+ "?P  O3?6'.
1+S., 1-O& P B-6$S!  3+:  37S0.$I Y l,[X B-6$S!   !9) $9W3* K92+ YK/+'9) ","O&), +* H3!

 37S09!,+< "95* Q9.X ,+'7+& ;3[.,  37S0., @$!'< C-?* ;! H&$/ ;$/ "#I Y +92+  397S0., H
T,"99:c,+ B-6$99S!., , ,[992 Q99'<  99OL&-!.,  99M-"., ;*+ n-995.,+ H99MS., H99?$#! B-6$99S!., K99GO& e$993#.

 "9:+ R$59)GP,+ H,C9OGP,+ n-95.,+ H9MS., e39#& K&.,  WLSG!.,  M-"., H?$#! E$I"GP,+ T,":c,+
 H&$/ "M+ !)., Z[2 KI  >,-+'. T$2 -+") .T32,-?X 4+L7 "3!5., "?<Y 1992 :54(  

 Z$99M&P, T99> ;99!+ m+'99).,+ Z$99M&P, ;*  #?$99)., 4$99L3-O&., g-99< "99O?+ F995$?., f-993+ +995G
 =5399W+&+ =99W-< T&993 1N&99SP, ,[992+ -99Sr, ;99< $99%G! H99/ 199'&S3 B-6$99S!., m+'99)+ B-6$99S!.,

 H/0.$?K&r,:  

1-  +95G 8I"93 "9: =9G/.+ =9&,[ m+'9)., e3. Z$M&P, ;*Ym+'9).,  =93M+& K9I B-93?/  93!2* =9. ;* $9!/
"-L., m+').  

2-  E+999W+!. =999.+?: +* =999WI- F99935 ;999! nS9990'.  9993G,"M+  999.$5 Z$999M&P, ;* ,[9992  999M-"+ ;3999O!
H+?#.,+ gI-.,.  

3-  T"9< +* Z","O&9), f"9!+ B-6$9S!'. ='3! T"< +* nS0., H3! KGO& B-6$S!., +5G Z$M&P, ;*
 Z","O&99),Y$99%'!5&.  H99OL. =99!$M5X +* =99!,": i,+ nS990'.  3997S0  !99) K992 B-6$99S!., m+'99) $99!G3?

m+').,.  

  $?.,  9903$O! HN99S ;99!+"99#I j-,+996., ]!$99G-? K99I ;3'!$99O'. F995 ;* `995P  ;3'!$99O., @P\992
 l$!(," ]($&G., ;+!W! -3D l,-6S l$/+') T%.$!<* T`O! KI ;+)-$!3.  

  

 D)C0-.&# H!1%.)Risk:(  

 T+%L! F5$?., H+$G&3YB-6$S!.,  ;!W;33GO!K5N67P,+ b+h'., YY  HNS ;! m.[+
K2+ T+%L!., ,[%. b+?-&., R"a, 8?&&:  

 ;<!5 :D)C0-.3& N!P3&# +>@.&#:  

1- - 6 t B"$99! ;99!  #&990!  99h'., K99I B-6$99S!., pH997* 1+-995., Z[992+ Y ;3993GO!. ,$!2"995* : _-~"99�#.,
KG$>.,+ Y G$/!.,+ : /-5., R,-6W,) . "!5* Ye-$I ;?1004 :199(  
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  :>0? ;0 :D)C0-.3& EBQC$<# +>@.&#  

 _3 w-O 1"BC!5 H$!M"  $%G^? B-6$S!.,"., =93I T&9& b[9., 19:+!'. "-L., H3WL& R+')* B-6$9S!
,-99I* H399WL&. "-99L., m,-"X f"99! Q99.X  I$99Wc$?B-6$99S!., 199:+!.  99635!.,  99(3?., " K99%I K.$99&.$?+ Y

$%/-"993 +* "-99L., $%'99WL3 K99&.,  99M-"., -99`G., 1-997? =99? 63995!., 899:,+., ;99< B-6$99S!., ;* K99GO!? Y
"-99L., H399WL& f+&99)! Q99.X H997& T99. K99&., $99%.$99S!/ $%/-"993 ;99. =99GsI YB-699&3 ;99'I K.$99&.$?+ Y$99%? ->^ .

)H$!M -$&S!  YBC!52002 :302(  

 w-O3+ $992$I"A"$997 H$99!o+ R9965 +99?* ",\99I"  $99%G^?" l,"99($< ;!99W&& K99&., H(,"99?'. "-99L., H399WL&
F+"5 H$!&5, 8! l$OL&-! "($< gLSG!". ) YA"$7 H$!o+ R65 +?* ",\I1996: 46(  

$#&! 4$L3-O&., Z[2 ;*  #?$)., 4$L3-O&., HNS ;! F5$?., f-3KI  ?- $9%3G$O! F935 Y;* 

 B-6$99S!.,H+995 -+"99& T$99O., $992$GO! K99I B-$99)S., E+99:+ H$99!&5, H990L., +* ]($99&G., K99I  Q99'<  99?&-&!.,
 $9! ,[2+ Ym+')., ,[2 ;$/ $!%! YB-6$S!., m+')  )-$!!H9753  ]!$9G-? K9I ;3'!$9O., ",-9Ia, 89!

T%&,-,-9: [$9S&, K9I m9.[ ;$9/ ;X YE+9G&!., T%/+'9) ;+9)-$!3 ;3[., j-,+6.,  T2-$9/&?, +* YH9!O., K9I
KI B"3"M A-6. H!O., B-6S., 4$3/+')., ;! $2-3D +*.  

  

D)C0-.&# I!3( ER SBJ&# A090F2# :  

.X K)LG., F,-&., -`G3 _!., m+') Q-+9`G!., HN9S ;9! B-6$S K9I-O!., 89! H9!$O&3 F935 Y
 _!., l$6$0G $2-$?&<$? B-6$S  9L'&S!., H(,"9?., KI -3/L&., "O? nS0., =? T+#3  -$93&S,+ m+'9)., ,[9%.

$?)$G! Z,-3 $!/ YKI-O!., -3D -+`G!., HNS ;! m.[  93+35.,+  93>,-+., H(,"9?., K9I F5?3 b[.,+ Y
a, n($7S+ 3<$!&MP,  (0G&.,+  #?6.,+ B-) .  

 ;<!5 :D)C0-.&# ER ':R)@.&#  .#!@&# :  

 _*?&<$? B-6$9S!., -39)L& Q9'< -,-9#., [$9S&P  93"3'#&.,  93-`G., 4!3: Z[9S&3 -,-9: H9WI* $92-$
., g,-99&I, Q99'< 499!$: "99:+ Y=&-$99)S H993'#&+ =?99)$/! B"$993C. nS990"H99!$/&!., "-99L., " C993!&3 b[99.,+

 99!$&.,  99I-O!., Q99'< @$9G? =99&,-,-: [$99S&, Q99'< =9&-"#? $99%M($&G+ 4,-$993&S, ;99! =9!$!* $99!?)5.,+ Y  399)$
H(,"?., ;3? A+-L'.  #'6!.,SP, KI C33!&., ;)5 ;! =G/!3 $!? Y&K9#6G!., -$93* Y H(,"9?., 893!M ;

B-I,+9&! 4$9!+'O!., 893!M ;*+ Y"-L., T$!*  5$&! + B-"9#!., "-9L'. ;* m.[9/ g-9&L3+ Y -$93&SP 49:+.,
N3 $99!(H+99'5 ;99! =99! P K.$99&.$?+ "99/^&., ;99!  99'!$/  99.$5 K99I "-99L., ;* |[+99!G., ,[992 g-99&L3 ,[99. Y

g,-&IP, ,[2 H` KI B-6$S!., -+" -%`3. )3!5., "?< "T32,-?X 4+L7 Y1992 :56 (  

 _3+&., Q9'< =9&-": 49?>3 T9. |[+9!G., ,[2 ;* `5N 4,-,-#.$9? \9?G K9I PX Y"-9L., $2[9S&3 K9&.,
4P$9995  999'3':"999/^&., T"999< R?999)? B"+"9995! ]($999&G., R$999)5 Q999'< "-999L., B-"999: ;* J999W&, F99935 Y  ;999!

b* A99993#5&  99993G$/!X ]($9999&G Y9999?&<P, K9999I  99993I-O!., |[$9999!G., Z[99992 [9999S^&+-3>^9999& -$  Q9999'< 4$9999!+'O!.,
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B-6$999S!., +'O!., n999#G H/99903 [X Y l$??999) 4$999!  l$999!%! B-6$999S!., R$?999)* ;999! Y T3"999#&  999#3-6 ;* $999!/
B""O&! 4$),-" ;! JW&, b[.,+ 4$!+'O!., -3>^9& $9%. "-9L., -,-9: Q9'< 9!$O., 4,-,-9#., K9I @,+9) Y 

!3I +* 57., H$M! KI B-6$S!.$? A'O&3 $93"%&., -"$97! ;9! 4,[9.,  3$!5 +* Y " F",+95., E+9:+/
m999.[ -9993D +* N>999! Q999.X  999`5. -999So K999I -9996S., m-,"999& ;$999/!X K999I B"999(,C.,  999#>., b"\999& K.$999&.$?+ Y
 [$S&, KI ;+$%&.,4,[9.,  93$!5.  9!CN., 4$96$3&5P, Y l$9G$35* nS90., QO9)3 K.$9&.$?+  R93&-& Q9.X

99'#&  99#3-6? =99&$!+'O!;399O! m+'99) ;99! 899:+&!., -996S., ;99! H Z$!99)* $99!3I Y";$99!G32$/ K/99)-3L&+ Y
1984 "1(,C., "3/^&.$?& @+) b"\3 $!/ Y 53597 -93D 4,-,-: Q.X ;!C., -3"#. )U$9&L., "9?< "39) 

 Yk3+-"2005 :427-428(  

G!., A'6G! ;!+YB-6$S!'. KI-O!., -+` sI& K9I ",-9Ia, C3!&  3I-O!., R3.$)a, ; T%'!$9O
 L'&S!., B$35., 1:,+! 8!G&., KI l$)$)* -?&O_& $%G* H? Y, m+'9) ;,+.^9? \? B$935., 19:,+! ;9! ",-9Ia

 L'&S!., Y 37S0., RG,+M ;! -3>/ -3)L& KI+ Y +92+ -[95., H9?$#! K9I B-6$S!., R+')* 6?&-3+
 n$9G&:,+  9IC$M!., Q9'< T%.$9?:X f"9! K9I ",-9Ia, ;39?  !($#., A+-L., f"!?  3I-O!., R3.$)a, "5*

 m99(.+* H99?$#! K99I 1,"992a, ;99! 1"992 A993#5&. n-99L.,$G$!99W Q99'< H+9975., Q99.X ;+99'3!3 ;3[99., 4
B-!$h! b* KI H+S"., H?: B"/\!;39!S&., Q9'< l,"$9!&<, ->/* T2"MG ;+-!$h!., @P\2 lN>!I Y  K9I

B"#O!., H(,"?., 4,[ 1:,+!.,Y B-!$h!., U+-? ;+C3!&3 T%G* $!/[95., ",-9Ia, ;* ;35 KI Y T9)&3 ;3-
 l$99!$!& m99.[ e99/O? T%/+'99);99! ;$99/ -99So Q99GO!? Y  ;+99'?#3 ;3[99., m99(.+* T992 B-6$99S!., U+-99? C993!&3

 U$9MG., 4P$9!&5, ;* ;9! TD-.$9? Y-93?/+ H$9< "+"-9! 4,[ $9%G^? C93!&& K9&., 4P$M!., KI H+S".,
 $92"+"-! ;^9? C93!&& K9&., 4P$9M!., +* 4$<+9W+!., K9I H+S"9., ;+9'?#3 P T9%G*+  L3O9W+  63)?

499G$/ $99!%! l,-993?/ e399. & -99>/* $99%5$MG 4P$99!&5,,"993/^) . Y13-990., "+99!5!  993"$G1982: 109–

118(  

0:>0? :#D)C0-.&# ER ':R)@.&# ):T  .#!@& :  

 lN39! $92-$?&<$? B-6$9S!., K9I F95?., 4$92$M&, "3"5& ;/!3  l,","O&9), +*  l$3/+'9)  @+9W K9I
K'3 $! :  

1 3997S0  !99)/ B-6$99S!., 999 : _3H99&$/ "99OCattel   Q99.X ,+'997+& ;3[99.,  3997S0., @$99!'< C-99?* ;99!
 + !)., Z[2 KI  >,-+'. T%! -+" "+M. ) "3!5., "?<4+L7 T32,-?XY 1992 :54(  

2B-6$99S!.,+  993I,-D+!3"., H99!,+O., 999: !., ;99! ""99O? B-6$99S!., 6$99?&-, 4$99),-"., T99`O! 4"99/* 4,-993h&
;999)., $999%!2*+  9993I,-D+!3".,4999#L&, F99935 Y 4$999),-"., Z[9992  ;999! H999:a, "999G< "9993C& B-6$999S!., ;* Q999'<

N>.,$#!.$? ;399>T%G99! -99?/* T992 ;99!?  99G- "993C&+ Y ;33O!$99M., RN996., ;399? B-6$99S!.,)25 H99:^I $99!$< (

 m999.[ ;999! -999?/a, RN6.$999?  999G-$#!)Coggin,1998 (, ;* 4$999),-"., "999/\&+ ;999<  99936!G., B-+9997.
"-L., ;)., -3?/  -., ;!;9)., -3h97 ;9! ,-[95 -9>/* K92 ;3"0, Q9'< B""9O&! 4$9),-" 49#L&, "9:+ Y
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;99! -99!O., 4$99(I T399)#& ,$99!$< ;3-990< ;99! H99:* Q99.X B-6$99S!. ;99! b"$99O., KO!$99M., ;399?+ Y)20 - 

24 $99!$< ( b* b"$99O., ;399?+)25 ->/^99I $99!$< ( +G.$99? B-6$99S!., 4996?&-, $99!/K<$99!&MP, E F9935 Y
 899L&-, H$99?:X/[99.,F$99Gc, ;99! -99>/* B-6$99S!., Q99'< -. ) "993!5., "99?<4+L997 T32,-99?X Y1992 :55 

 + "3) U$&L., "?< Yk3+-"2005 :428- 429(  

99W,-O&), T99& $99! HN99S ;99! F995$?., f-993+=  K99I ;3'!$99O'. =&9903$O! HN99S ;99!+ A?99) $99!3I
99'< ;399'?#! ;+99G+/3 T%&3?.$99D K99I ",-99Ia, @P\992 ;* Yj-,+996., ]!$99G-? H$99?:c,+ T%&$3.+(99)! H99!5& Q

B-6$S!., Q'<  B-"$9:  3!9)M  93G?+  ?'97  9!3C<+  93+: B",-s9? m.[? ;35')&! Y1+S +* qHM+ ;+"
":+B"3M  3'#< 4,-.  

   

&#A0:)=> I!3(& D)(%.&# D)C0-.&#:  

   R-$9999M&., ;9999! "9999%M B-9999!> K99992 @$9999!'O., $9999%3.X H99997+& K9999&., 4$99993-`G., ;* 1+-9999O!., ;9999!
%&D$39997 T999& F$9995?a,+$ =&999),-" ]($999&G. F9995$?., -3999)L& T999<" Q999'< H999!O& 4$9993-`G H/9990? + Y J999W&,

9#3!< -+[9M B-6$9S!'. ;* b+9?-&., R"a, 89?&& HN9S ;! F5$?'.4$93-`G K9I @,+9)    -,-9#., 8G97
eLG., T'< 4$3-`G +* y?< "#.+ Y4$3-`G., m'& HNS ;! =)LG ;< B-6$S!., T+%L! -.  

 Y-,-9#., [$9S&, H9>! B-6$9S!., m+')? l$#3>+ l$6$?&-, 6?&-& 4,-3h&! B"< m$G2 ;* 1NS P+
$92-3D+ YC$9MGc,  93OI,"+  93OI,"., Y4,[., -3"#& Y 37S0., 6$!G*+ 4$!)Y  =9&-$>X K9h?G3 $9! ;9/.+

4$3-`G., Z[2 HNS ;! 4,-3h&!., Z[%? $%6$?&-$? B-6$S!., m+') -3)L&  3L3/ +2.  

!., -399999)L& 199999'&S3+e-,"99999!.,+ 4$999993-`G., 1N&S$99999? B-6$99999S 4$999993?"a, Q99999.X B-$999990c$?+ Y
 -+6&+ B-6$999S!., B^9990G -3999)L& K999I  99977S&!.,F9995$?., $999%`5P K999&.,+ T$999< =999M+? $9992 J3999&& $999!GX Y

993G$/!X4$ B""99O&! HS,"99! ;399? C9933!&'.  99'($2H$99>!., H3?99) Q99'< $99%G! Y :!., HS"99!., HS"99!., YK99I-O
 37S0., 6$!G*+ 4$!) HS"! Yb"$7&:P, HS"!., YKM+.+/3)., +* K)LG.,.  

 -99/[+""99!5* "99!5! ";* B-6$99S!., 499M.$< K99&.,  3M+.+/399)., 4$993-`G., -+[99M "+99O&  Q99.X
!$%99)X $99%. 499G$/ K99&., "$997&:P, 4$993-`G m99.[+ -$996c, ,[992 K99I  993-`G 4$ ;99! H+a, 1997G., K99I

T": ;35 Y;3-0O., ;-#., 4)3L/G-+& "Tornqvist " K9I  93-`G ;9<  3"$97&:,  .$#! H+* B-6$9S!.,
R39997G$3., R$999O.* HN999S ;999! [$999S&,  9993'!O? 6?&-999! B-6$999S!., m+'999) ;* ;3>5$999?., T999`O! f*- ,[999. Y

 9:N< =9. ;s9I K.$9&.$?+ Q9.+a,  9M-".$? -,-#., $9?.B-$9)S.,+ R9)/!., H$9!&5,+ ;3#3N$9<" $9! ,[92+ Y 

C?+99. "Lopes" 1983  ;99! P+* *"99?G ;* R99M3I m+'99)., ,[992 ;99< 1990/., $99G"-* ,[X =99G^? H+99#., Q99.X
 + R-$99M&-$996c, ,[992 K99I eLG99., @$99!'< F$995?*$99),-". $99%G! A99'6GG T99> Y ,[99%. B-+99'?+ ,-+996& -99>/* 4
m+').,) . Y"!5! =6 "!5*2003 :9-10(  
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G&3+B-6$S!., m+')?  #'O&!., 4$3-`G., Z[2 C$M3c, ;! @K0? F5$?., H+$:  

 ;<!5 :':R)@.&# ':)=>&# )!=>. U. D)C0-.&#:  

 _3 -93>/., T9%L.  9!(N! -9>/a, R+'9)a, T$9< =9M+? m+'9)., -39)L& KI KI-O!., Z$M&P, -?&O
$%99)-$!3 K99&., K99'#O., 6$990G., R3.$99)* ;99! 99&$35 199:,+! ;99! -993>/ K99I ;$99)Gc,=  99I-O!., ;* F9935 Y

!3 +* =99'#O3 ;* ;$99)GV. ;99/!3 $99! 8993!M K99I HS"99& 99!$<  L997? =99&$35 K99I =99)-$) . 993"$G "+99!5! 

 Y13-0.,1982 :109(  

 eLG., T'< KI Z$M&P, ,[2 ;X9`G., -$6X KI 4$:NO., m,-" i,+ T%L.,  37$S Q'< "!&O3 B-
1:+!., -7$GO.  '!$0.,  3'/., Y ;!+* +$9G& ;3[., @$!'O., C-? -$96X 495& -,-9#., [$9S&, E+9W+! ,+.

, Z[2-MG&)I ;+3.  3-`G. Y =93.X H97+& $9!! ,+"$L&9), "9: eLG9., @$9!'< ;* Q9.X $9G2 B-$90c, -"M&+
;! H+* T%G* [X Y-,-#., [$S&P T%>+5? KI ;+3"$7&:P, -,-9#., [$9S&, 4$93-`G  D$397? *"? Q9'<+ Y
G m$G2 ;$I "$7&:P, @$!'< ;3? 1N&SP, ;! TD-., 49)-" K9&.,+ -,-9#., [$9S&, K9I B"93"< 4$3-`

 l$3'! K2+ eLG., @$!'< ;! :  

1-  ':)=> )0:2-<# 'RV0F. QJRiskless choice  !)0:2-<# 'RV0F.&0J Risky choice:  

 9993-`G., Z[9992 "99/\& < 99OLG!., ;999! ;999/!3 $999! Q999'<* �+99'? Q999' K999LI YY 999IC$M! N999? -$9993&SP, 

"-99L., -$99&S3 @K990.,  Z,-993 b[99., H3"99?.,H99WIa, l$99#I+ Y O?99. 99IC$M!  993* N99?  99OLG!., -33$99O! g Y $99!*
 99IC$M!.$? -$993&SP,99I Ys ;*997:* Q99.X H+997+., Q99'< "99!&O& $99%M[$!G R99'D  99OLG!., ;99! ;99/!! "995 Q

  O:+&!.,)8:+&., Q'< $)$)* "!&O& $%G* b* ( b-M39) $9!. -+97& =9G, b* YK9)LG T+%L! $G2 8:+&.,+
N?#&)!) .-3WS "O)  Yb"3?O.,1987 :16-17(  

2- ':)0:@.&# )#)/&# ':)=> :  

 4$9993-`G K999I  999'>!! K9992+";-3&999)G3M-!+ ;$999!+3G) "1944 (!.,  999!3#., K999I  9993-`G+  999O:+&
  O:+&!.,  OLG!.,"K.+9G-?." )1954(G+ Y  9O:+&!.,  93&,[.,  9OLG!.,  93-`"C"-,+"c) "1955( F935 Y

:H+95  9L'&S! 4$95,-&:, $9%O3!M 4!" "4$9!C3G$/3!., ""95& K9&., -9L., -+97& "  3<+9W+!., "9(,+O'. "
4P$999!&5P,+ _3 B-6$999S!.$? [999Sv. "-999L., -,-999: ;* Q999'< 4"999/*+ Y999#.,+ 4P$999!&5P, K999I  999.," -999?&O T3

 L'&S!., H(,"?'.  O:+&!.,) . Y"!5! =6 "!5*2003 :9(  

3- W#)$&# ':)=> :  

 ;-3&9) ;M-+9! ;! H/ $%OW+)Morgen Stern (3G ;+9I + + ;$9!)Von neumann (

99W+&+99I T&993 -,-99#., 8G997 ;* J"99/^&., T"99< +* ;399#3., T"99< 1+-99` K $99%G^?  993'!O., Z[992 T99)&& ,[99. Y
 ;3999)$)* ;3G+999/! ;3999? H999<$L&., $999%3I T&9993  9993!$G3"  9993'!< 3999)LG., =9997($7S? -,-999#., 8G$9997 $999!2 Y

&, =3I T&3 b[., 1:+!.,  O3?6+E,-7 $!%G3? ^0G3 F35 -,-#., [$S ;* -,-9#., 8G$97 -+" J?73+ Y
 ^?G&3 +* R9)$/!., T39`O& Q9'< H9!O3 T9> ;9!+ eI$9G&., +* E,-97., KI -Sr, 1-6., =? T+#3) $!?
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H993'#& ;99/!! "995 Q99G"a  99O:+&!., -($99)S.,Y T99> ;99!+ E,-997., ,[99%. "-99L.,  ?$M&99), J?997&  H99/.  99.,"
 995$&!., H(,"99?., ;99! H3"99? b* ;99! ]&$99G., R99)/!'.  993&,[.,  99!3#.,+ U$99MG'. K&,[99., H$99!&5P, ;99!  K99I

!.,1:+"9?'.  9/-"!., C93CO&.,  9!3: ;39? =9&G-$#! ;9!  9M&$G "-9L., f". B-6$S!., J?7& T> ;!+ Y H(,
K<$99!&MP, 199:+!., K99I  995$&!.,99., H3"99?., -$99&S3I YR99)/! +* TG99h! Q997:* =99. A99#53 b[) . -$99&S!

 "!5*YH$3/., 1992 :109(  

4- ':40$BG# A<0.2B<# ':)=> :  

O99W+C33$99? e$99!+& 4$399W$3-., T.$99< $% )Thomas Theory ( Y-990< ;!$99>., ;-99#., K99I
 3"$997&:,  993-`G K992+ YK6-990., H$99!&5P,  99."$O! Q!99)&+ $%(+99W K99I+ Y -,-99#., 8G$997 1-997&3

 99!$&  993GN#O? =&$?$99)5 K99I H"99O3 ;*  993-`G., Z[99%. =!,"S&99), @+99W K99I -,-99#., 8G$997 836&99)3+ Y
a, |-3?-&99) -39903+ Y4$99!+'O! ;99! Z$99#'&3 $99!. $99#I+  3'997)Strenberg ( l$99#I+ -,-99#., KOG$997 ;* 

$/&., $999%G! n($9997S B"999O? ;+C9993!&3  9993-`G., Z[999%. 999G/!!., 4,-$9993&SN. T%&9993\- K999I H999! ]($999&G.,+ Y
 O:+&!.,IN&SN. B"3"0.,  3)$)5.,+ Y-$93&SP, H(,"9? H9S,"  OG67!., 4$ "9G<  9!$&.,  93GN#O.,+ Y

H(,"?., ;! -$3&SP,.)R.J. Sternberg, 1990: 391(  

5-  )=> '@%>.&# ':)X%>3& E2#Y&# XZ!2&#:(  

 K9996O&  9993-`G K9992+?/  9997-I-,-999#., 8G9997 K999I K999)LG., HS"999&'. B-9993 Y  9993-`G 4999G$/ ,[ i,+
 l,-+9975! -,-99#., 8G$997 H99OM&  3($9975c, 4P$99!&5P,  +* H$99!&5P,  993&,[  3($9975X 4$99G-$#! K99I

!$9! H3"9? -$93&SP H$!&5P,  3<+W+ "9($O., 6?&-93 F935 Y 89! +"95., 4P$9!&5, ;39?P -9/[ $9!/ F
)Lapin( _? m$99G2 ;s99I Y l,"99O  l$99>.$> &3+ TG99h!., ,[992 ""9953-,-99#., 8G$997 4$992$M&,+ T399: K99I H99>!Y  ,[992+

 ]G99/ T$993.+ "993"5& ;99! J99W&3)Wiliam King ( 993&,[.,  99OLG!'. +* E+99W+! +* F"995 b* $99%G^? Y
99)Gc, 4$99?D- E$?990c  99.$5;$I -99So Q99GO!?+ Y 993<+G., "-99L., 4N399WL& ""995& $99%GsY  ;s99I T99> ;99!+

 -$93&SP, ,[92 ;9!  93&,[.,  9OLG!.,  9!3: 89I-3 H3"9? b* -$9&S3 1+)  3-`G., Z[%. $#I+ -,-#., 8G$7
* Q.X$3&,[ 8:+&!., 8LG., ;!  M-" Q7:$W3* C3!&3 =G* $!/ Y B"+"95!., +* B"93#!.,  3GN#O.$? $9!/ Y

 -#., 8G$7.  37S0., 4$!)., ->\& 95$&!., H(,"9?'. =&,-$3&S, KI -, 89:+&3 ;* H9!&5!., ;9! N>9!I Y
 K?')., RG$M., T($0&!., "-L.,H9($L&!., nS90., ;9! -9?/* B-+7?) . "9!5* -$9&S! YH$93/.,2002 :

288(  

;* ;999! TD-.$999?+  9993I-O! B-2$999` K9992  3999)LG B-2$999` H999/ -3999)L&. K999I-O!., F9995?!., ;s999I Y
99& PX Q996O3 P  399)LG., -2,+99`., lN3+^  l,-399)L& +  997$S -99`G  99%M+ ;99![99. Y 899! H99!$/&3 ;* K99h?G3 ,

., ,[992 3997S0., F995?! +992+ -99So -+99`G! F995?! _3 P b[99., Y  399)5., 4NS"99!., 699#I -99?&O + 6$990G
B-/,[.,+ QGO!.,+ -3/L&.,  9:N< H9/ ;9! $2""953 K9&., 4$9G$2-.,+ =9&$M$5+ "-9L., 1,"2* $W3* ;/. Y

 K99I-O!., R+'99)a,  99#3#5 "997-G ;* TC'&99)3 ,[992+ Y-99Sr, 899!  993'<$L&99)* Q99'< _3 =99G* e$ _? -99?&O ,"99O



www.manaraa.com

 20 

 

 37S0'.? $%3I "-L., T+#3 K&., 4$3'!O., m'& H>!3 Y + 13G7& +  9(3?'. =9&$/,-"X T3`G& K9&.,  9#3-6'.
99S^3 b[99., ]%G99'.+ $99%&,-3>!. $99%? R3M&99)3$99%%3M+&+ $99%3'< B-6399)., K99I Z[) . "99!5! -+99G* Yb+$:-990.,

1992 :186(  

 $! ,[2+F5$?., 8I"3 $&.,  3)LG., 4$3-`G., g-O. 3.: 

 ;0:>0? : )C0-.&#E(%>&#  :3B2&# ':)=> )!=>. U. D :  

5 .*:!)R N5):  

99(,-h'. ;3399)$)* ;3996!G "993+-I T"99:4+99!., BC993-D+ B$9935., BC993-D $99!2 C + Y m+'99)., ;* J99W+
$&GB$35.,+ 4+!., C(,-D ;3? |[$!G | -9> H9M* ;9! 4+!., C(,-D -$&S3 $!GX -6$S!., nS0.,+ Y @,

5.$?  99!OL! $99%'OM+ B$9935., 993+3, H3?99)., K99%I Y"+990G!., @,-99>., ,[992 H99M* ;99! "9935+. YnS990., $99!* 

,-h? A9'O&., 89! K&^93 B$935., @,-9>X ;* "9#&<, b[., `I$5!.,4+9!., C9(,-D ;9< "9O?.,+ B$935., C9( T9'I Y
, ;99!  99&2$? B-+997 PX  993$%G., K99I m-"993$99%G! "+"995! C9935 Hh990+ $%99)LG B$9935. Y T992* ;99! "995+&.,+

 K999I E$I"999., 4$999!C3G$/3!H9993'5&.,  9993-`G K999)LG.,  _3+ "999G< "9995+&., $999%3'< ;+999/3 K999&.,  999(3%., ;* "999#&O
$G 4$3997S0 899! "995+&., K992 -6$99S!., _< 4$3+&99)! 499##5  995MU+99!6., ;99! $993' K99&.,  99.$5., $99!* Y

 "99G< "995+&., $99%3'< -99%`3`I$995!.,, K99I B"($99)., T3#.$99? "995+&., +992 Y K99!&G!.,  99<$!M., +* 899!&M!.
$99%3.XS! K99I f-993 K99&., YL.$E+99!M!., A$399) ;99< =99M+-S $99%. =99& Y -99>/* ;99! $99W3* 499?/.,+  995,Cc,+

I"99., 4$99!C3G$3/!K99)LG., H993'5&., F,-99& K99I ,C+-99? E$ -993D K'997* E+99W+! -$993&S, J?9973 $!"99GOI Y
 397S0 ;s9I  93'S," +*  93M-$S A9(,+< HWL? ;/!! b+9: 49?/ F"953 T9. $9! ;+9/&& B"93"M ,[s9I Y

 _*S0., Z[992 499#3< CX 4>"995 YB"993"M.,  3997f-99S*  995, Y H$99!&5P,  99O3?6. ""995!., H99!$O.,  995,Cc,+
3 b[99., lP$99!&5, gI-993 F9935 Y-,-99#., Q99'< T,"99:V. -6$99S!., =99'?# H$99!&5, Q99.X K.$99&.$? =99&+: J3C993. Y

Q99'< T,"99:V. =99'?#3 b[99., H$99!&5P, "993"5& T&993 Q99&5 ,[99/2+ U$99MG., ;99! Q99'<*  H99S," B-6$99S!., -,-99:
-,-#., A$3)< A'6G ;* ;/!!., ;!I Y, K9I $%!"S&9)3 K9&.,  95,Cc, ;9!  9.$5., Z[92 Q' 89! H9!$O&.

 B-6$S!., 1:+! H(,"?" 3'S,".,  5,Cc, "H3'5&.,  h'?) .63-#., R'6!., "?< YK2002 :259 (  

[ .M>!: N5):  

 F35+;* "]G+3 "$!2[S&& ;33)$)* ;32$M&, ;3? C3! @,+96GP,+ 6$9)?GP, $9!2  37S0., Y
,  399997S0., ;s9999IR-9999:* B-6$9999S!. 6$9999)?GP, Z$9999M&, Q9999.X,  399997S0.,+ Y Z$9999M&, Q9999.X R-9999:*  9999`I$5!.

@,+6GP, ]G+&)+  ),-" =&&?>* $! ,[2+ Y)Westewing,1977 (!., ;* ;! B-6$9S! -9>/* ;369)?G
;33+996G!., ;99! Y =99GsI 899!&M!., K99I  993I$#>., T399#'.  ?$M&99), B-6$99S!., -,-99: gI-993 b[99., `I$995!.,+

 ?$M&999), =999WI-3 999O!M., -+O9990., R999.$6!.]G+9993 "999G< K -,-999: ;$999/ +999. Q999&5 Y 8999! A999L&3 B-6$999S!.,
 3999999)LG., =999999&O3?6[+ Y;a m999999. "E$999999G#., "R999999.$6!.  ?$M&999999), nS9999990., =9999993"&-3 b[999999.,  4$3999999W&#!.,

"3.$#&.,+  3<$!&MP, B-6$S!., Q'< =!,":X ;+" H$5 .) Y-<$0., U,"-"2005: 60(  
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\ .)&*5 *:)%&5 N5))A.Adler(:  

 -99."* "993-L.* f-993)A.Adler (, ;*-<$990! =99OI"& A+99'S! ;$99)Gc -+997#., -+O990., ,[992+ Y
, ;9! "93C! H[9? Q9.X "-9L., 8I"93 b[., =G3O?-+97#.$? -+O90., ,[92 g3+9O&. "9%M. Y $9!G35 ;$9)Gc$I

 l$3<$999) =999&3$D �+999'? H999M* ;999! -6$999S3 =999&,[. Z"+999M+ A9993#5& @,-+ Y 999.$5., Z[9992 K999I ;+999/3  l$<+I"999! 

-+9997#., -<$9990!? $999!/ Y-999."* R2[9993  Q999.X $999W3*c, ;* B+999#., ;999< F9995?3 ;($999/ ;$999)G)B-63999).,( Y
  99!$<C., +* C$993&!P, +* ;3-99Sr, Q99'< B-6399)., K99GO& P -99."o "99G< B-6399).,+ K99I  99:+!-!.,  99.CG!.,+

4,[., Q'< B-63)., KGO& $!GX Y8!&M!., +!., K9I f+:a, ;+/3 ;a H3!3 -63)!., nS0.$I Y 19:,
 99%M,+!., R99'6&& K99&., + Z-<$990! ;*+ Y=99)3)$5* ! K99I$990! ;+99/&  99%M,+!., 199:,+  99#>.,+ H99!a, -<

4,[99.$?99)! @$993+:* T%G^99? ;+L997+3 ",-99Ia, @P\992 H99>!+ YT%99)LG* ;99! ;+"99/^&!+ ;+99#>,+ ;+-63 Y $99!/
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=3".+ ","O&)P, 4$3.+()!.,  %M,+!.  ?&-&!., Q'< m.[.  

 ;0:>0? :D)C0-.&# XR#!*:  

  2+ j-,+96., ]!$9G-? K9I 19 +̀!., -+O0  3'!< K ;9! -6$9S3 b[9., 1"9%., Z$9M&  93OI,".$?
=9999'M* YI  99993OI,".$.,  99993'!< H%9999)&.[9999/+  ?O99997., 19999:,+!., K9999I U$9999MG T$99993#., Q9999'< T,"9999:c, K9999I m

?.$B-6$S!.  

 ;0?&0? :A#)#)/&# Y0-20J D)C0-.&#:  

 K2+,"2* A3#5&. R)$G!., -,-#., [$S&, Q'< j-,+6., 1 +̀! B-": G3O! 1  $!"G< m.[+
 =M,+3='!< @$G>*  l$L:+! R'6&3 ->/* +*  =G!-,-#., ,[2 [$S&,.  

 ;0@J#)  : .@&# [:&0(5 S:*B2J D)C0-.&#:  

 1G&/3 $! TD- m.[+ H!O., -3+6& Q'< H!O3 "3"M H/. j-,+6., 1 +̀! F,"5&), K2+
 >,"5., Z[2 ;< TMG& B-6$S! ;! m.[.  

 ;0(.0- :':$-73& DV:..&# D)*/&# D)C0-.&#:  

   =99&$5+!6 A993#5& H99M* ;99! B-6$99S!., m+'99) K9G?& Q99'< j-,+996., 199 +̀! B-"99:+ C993!& K92+
 gS!&9& ;* ;9/!!., ;9! K&.,  3?')., ]($&G., H/ H!5& 8! =3.X +?73 b[., U$MG., Q.X H+7+.,+

@+"2+ 4$?>? m+')., m.[ ;<.   
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 ;0:>0? :E%:=!&# 0K)&#:  

'.*/.:  

<+W+! KL3 +̀., $Ww-., �"O_3 l$  l$!%! 1'&S! KI  3!+/5 N.,+  3!+/5., 4$))\!., m9.[+ Y
 @P+999.,+ Y 9993M$&Gc,+ Y@,"a, H999>! B"999< 83999W,+!? =9996$?&-PH999!O'., E+999W+! U+999W+ T999D-+ Y $999W-.

 93-`G.,  935$G., ;! KL3 +̀.,  93M-$S.,+  93'S,"., 4,-93h&!., ;9! -93>/? =96$?&-, ;s9I Y H9!O'. =9'OM3
 l,-3h&! $<+W+! H7+&., ;/!3 P  PX =.+5 ]($&G.=? 6?&-& B"3"M 4,-3h&! 1$0&/$? Y m90P $9!!+

m99'& ;* =993I .,  99O3?6? 6?&-99& 4,-993h&!.,H99!O6$990G  993<+G+ Y= =99I,"2*+Y  T%&?3/-99&+ ;3'!$99O.,  99O3?6+
$%3I.  

 Q999'< KL3 +̀999., $999W-., -999>* f"999! Q999'< 1-999O&.,  999),-"., Z[9992 HN999S ;999! F9995$?., 1"999%3+
]!$9999G-? K9999I ;3'!$9999O'. B-6$9999S!., m+'9999)  4,-99993h&! @+9999W K9999I  99993.+"., F+9999h.,  9999.$/+ K9999I j-,+99996.,

  99(3?+ -+99Ma,+ H99!O., @N99!C 899!  99:NO., H99>! KL3 +̀99., $99W-.$?  99:N< $99%.  993I,-D+!3"+  3997S0
$2-3D+ H!O.,.  

 -/[9993+" T.$999)T.$999)., " B^9990G 8999! "999. _+ KL3 +̀999., $999W-., T+999%L! ;^9999? =999.  999),-" K999I B-+9999>.,
  3<$G997., 899)$&.,+ ;!$99>., ;3G-99#., K99I;3993"N3!.,499G$/ F9935 Y 99?.,;3'!$99O.$? B-,"c, T$99!&2P 4$3," 

 1,"2a T2"33^&+ ;3'!$O., @P+ ;$!W 1"%?H!O., Y=93I ;+9'!O3 b[.,  B-93>/ H9!,+< HS"9& ;* PX
  '/9990! =999M,+& $999%'OM $999!!  999'!$O., f+999#., Q999'< B-63999)., Q999'< $%&-"999:+ B-,"c,  6'999) ;999! 1O999W*

999O&., ;$!999W  9993L3/ K999I  999'>!&!  3999)$)* 1,"9992* A9993#5&. ;3'!$999O., R999G$M ;999! @P+999.,+ K?$999M3c, ;+$
 R3.$9)a, "95^/ H9!O., ;9< $9W-.$? T$9!&2P, B"$93C? T%9)* ,[2 H/+ $%&6').  3<-0., @$G?+ T3`G&.,

!$99O., @P+ A993#5&.  993-,"c,T%G+$99O&+ ;3' _3+ Y$99!&2P, -99?&O., ;99! ",-99Iv. b+99GO!., R99G$M.$? T 4P+995&
 4$),-" H$M! KI  >3"5., l,C9/-! K9W$!., K9I B-,"c, T$9!&2, ;$9/ F35 ;3'!$O., ;+\0 B-,"X  Q9'<

;39W,- -93D +* ;39W,- ,+G$9/ ;X ;3'!$O., @,"*Y  K.$95., ;-9#., 89'6! K9I  9>3"5., 4$9),-"., ;* PX
 4$99),-" HN99S ;99! ",-99Ia, -99`G 4$99%M+ Q99'< 1-O&.$99? -993?/ H/990? T&99%& K99I KG$99)Gc, m+'99).,

B-,"c, H$M! .) "!5! T.$) YT.$).,1997 :53-58(  

 -/[3+"BC!5 H$!M ";^? G&., K9I B->\9!., -97$GO., T92* ;9! b-90?., -97GO.$? T$9!&2P,  93!
|$&Gc,  !$<" +%I  '7,+&!.,$%! ""5& Y=9&@$L/+ T39`G&.,  93$L/ f"9! =&-O., ;9! +9%I Y K9&., -97$G

 .+%)? $%G< QW$h&3 P $!/ YN3+96 $9&:+ =&^90G+ Z","9<X A-h&9)3.$9&.$?+ Y  3-90?., H9!,+O., ;s9I K
 89&!&3 $9!+ K9)LG., -,-#&9)P, ;a |$&Gc,+ H!O.,+  3!G&., ;,"3! KI B-,"7., C/-! H&5& ;* Kh?G3

! ;$)Gc, =?H!O'. T(N!., t$G!., -I+3 $W- ;) .H$!M -$&S!  YBC!52002 :289(  

 -/[3+" R$9%3XR936., "E+9W+! ;^9? !.,+ 4$9))\!., K9I ;3'!$9O'. KL3 +̀9., $9W-., 4$9!`G
 $99%!$M5*+ $99%<,+G* 1N&99S, Q99'< K99`5  993-,"c, T+99'O., K99I ;399)-,".,+ ;3>5$99?., ;99!  99h.$?  993!2^?
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 C993 $99!+ K99W$!., ;-99#., ;99! 4$993G3>N>., 899'6! [99G! m99.[+  3/+'99)., 4$99),-".,+H, ;99! =99. $99!. m99.[+ Y
-993?/ -99>* T%&,C$99MG i,+ ;3'!$99O.,+ H99!O., Q99'<, ;99< $99W-., R99G,+M B"993"< 4$99),-" 4996D "99:+ Y H99!O.

 -., T"99<+ $99W-., -99>* m.[99/+ H99!O.,  99(3? K99I B"+99M+!., H99!,+O.,+ 4,-993h&!., 199'&S!? =99&:N<+ $99W
4$9999!`G!., K9999I ",-9999Ia, m+'9999) Q9999'<O& K9999I 49999L'&S, $9999%G* PX 4$9999),-"., Z[99992 B-9999>/ 89999!+ Y $9999%&$L3-

$W-., T+%L!. $%&,-3)L&+9I H9>!&3 "$9O?a, ""9O&! T+9%L! +92 KL3 +̀9., $W-., ;^? f-3 ;! T%G!I Y K
3 +̀ ;9! 19 +̀!., Z"!&)3 b[., K'/., $W-.,$9%O! H9!O3 K9&., H9!O.,  9<$!M+ =9&L ;3[9., =($9)\-+ Y

., +* B^0G!., ;! m.[/+ T%I,-0c 8WS3$9!%3I H9!O3 ;3&'.,  (3?.,+  !`G! ,[92 ->^9&3 ;* K9O3?6+ Y
!G.$? $W-.,1 +̀!., ,[2  37S0. KG3+/&., 6) . R$%3X YR36.,2008 :42(  

 y?< ;! T%G!+- <=G  =9G^?"G., B"$O9)., -<$90! 9L3 +̀., Z$9M& "-9L., -+97& ;9<  9M&$ " ;* [X
 ;+9L'&S! ",-Ia, ;* $!?+ ='!< KI "-L., R?5&+  L3 +̀'.  !%!  !3: K6O& K&., K2 -<$0!., Z[2

9995G T%&$9992$M&, K999IT999%.  ?999)G.$?  9993!2a, 4,[ T3999#., + ;999< B-$999?< +9992 KL3 +̀999., $999W-., ;s999I m.[999. Y
:,+!'. ",-Ia, 4$/-"!$? 1T9%.  3'39WL&.,  !3#., 8!  G-$#!. $!"9G< "-9L'. F"953 $9W-., ;s9I =93'<+ Y

3"\3 K999&.,  999L3 +̀., ;^999? f-9993=999.  ?999)G.$?  999!%!., T3999#., A999#5& $999%) . "999!5!  '3%999)e$999?< Y2003 :

175(  

    T+-999I f-9993 $999!G3?)Vroom (+9992 KL3 +̀999., $999W-., ;* " 999L3 +̀., =999O! -I+999& b[999., f"999!., 

3X  999!3: 4,[ ]($999&G $%'D$9990. 9993?$M Y\I$999/&., 1",-999& $999W-., B-$999?< ;* b* B->\999!., 4$9992$M&P, =999G*+ Y
Ia, Q'< 3G%!., T%&,+"*+ T%'!< Z$M& ",- R2[+ Y"T+-9I"  b"\9&  9!%! H9!,+<  9)!S m$9G2 ;* Q9.X

 ;999< $999W-., Q999.XK9992+ H999!O., :-999Ma,4$!"999S.,+ 8'999)., |$999&G i,+ YH999!O., K999I  999.+[?!.,  999:$6.,+ Y Y
&.,+999G$/!.,+ K<$999!&MP, H999<$L 9993G%!.,   f-9993+ Y"T+-999I"  K999&.,+  9993"$!., 4}999I$/!.$? 6?&-9993 -999Ma, ;*

 _&! -?&OH!O., ;< $W-'.  !%!., -"$7!., ;". )"!5! ;)5 "!5* Y2007 :7 (  

 ;+&) f-3 $!G3?)Stone ( _3 KL3 +̀., $W-., -3?O& ;*&3 K9&.,  .$5., Q'< A'6 $9%3I H9!$/
 l$G$999)GX J?99973+ Y=999'!<+ =999&L3 +̀ 8999! "-999L., , =:-h&999)& 999L3 +̀. =9995+!6 HN999S ;999! $999%O! H999<$L&3+ Y

5&+ T"99#&.,+ +99!G., K99I =99&?D-+ KL3 +̀99.,$99%.NS ;99!  993<$!&MP, =99I,"2* A993#99)& ;99/!3+ Y "-99L.,  3!
H999!$/&!., "-L.$999? [999(G35 + Y ;+&999) b*- R999)5 1999'&S3 nS9990., ,[9992)Stone ( ;3-999So ;3<+999G ;999<

 _*2"95* Q'< A'6=9&L3 +̀ 89! H9!$/&!., -93D nS90., $!;+9/3 nS90 +92+ Y  89! =9'<$L&+ =96$?&-,
 lN<$9L& =&L3 +̀ 9�3/3G$/3! l$  1,"92* A93#5&. $9%.NS ;9! QO9)3  '39)+ =9G* Q9'< =9'!< Q9.X -9`G3 =9Ga

&2, ;+"$99%O3+G& +* =&$3.+(99)!  993!G&? T$99! Q99.X 899'6&., +* Y 3.N#&99)P, A993#5& +* Q99'<* C99/,-! =99GX Y
=99.[?3 "99%M H99?$#! Z-99M* Q99W$#&3 nS990S990., +99%I -99Sr, nS990., $99!* Y ;+99/3 b[99., "993$5!., n

?9)$5!., =9?GM3 b[9., -"#.$? ='!<+ =&L3 +̀? =6$?&-,B-9/I ba e!5&93 P+  3.+(9)!.,+   B"$9< +92+ Y
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X -#&L3=9'!< KI =M+3 ;* HWL3+ U+!6., Q.9W3+ Y-$9?&<, H9/ A+9I ;9!a, K9I  9?D-., 8) . "9!5!
 T32,-?X;+2"!., Y2005 :211(  

 k3+$0 1-<+)1996 ( =G^? KL3 +̀., $W-.,"T%.$9!<* Z$9M& ;3'!$9O., -<$90! ]&$9G +92+ Y
  L3 +̀., =!"#& $!. T%/,-"X ;<=3'< ,+'753 ;* Kh?G3 $!.+ T%.Y 9y': $9!'/+ ;39/,-"c, ;39? B+9ML., 4

W- ",C $!'/;3'!$O., $") . R$%3X YR36.,2008 :43(  

    f-3+"T5'!"  +92 KL3 +̀9., $9W-., ;*" -9L., T393#& ;9< ]&9G& K9&., -<$90!., ;9!  9.$5 "  9(3?.
=&$O:+& 8!  G-$#! H!O.,4$9O:+&+ 4$/-"9! H>!& K2+ Y  3G!9W +*  93LS!  93'S," 4,"9#&O!+ "9:+ Y

990!., Z[992 H99`&"-99L., H99S," B-&&99)! e399)$5a,+ -<$K99I -99%`& "99:+ Y  ;99! +"99?&+ KM-$99S., =/+'99)
=&$I-7&) ." T3') Q353T5'! Y2006 :11 (  

 ;9)5  93+,- =&I-< $!G3?)2001 ( =9G^?"!&, ;9!  9<+!M=9'!< +95G "-9L., 4$92$M" Y ;+9/3+
 l$3999W,- "-999L.,  -"999?R999G,+M., Z[9992  999'>!* ;999!+ Y 999L'&S!., R999G,+M., ;999<  999&+$L&! 4$M : Y=999&,[ H999!O.,

4$9993:-&.,+ Y-+999Ma,+&.,+ YH999!O., 6+-9990+ 1+-999 +̀ Y$999%3'< H999753 K999&., 8I$999G!.,+ -3"999#N999!C+ Y @
H!O., 3!3`G&., 4$)$3).,+ Y) ." R$%3X YR36.,2008 :43(  

 +999%L! 8999WS+999!,+O., K999I 4,-+9996&., ;999! B"!&999)! B"9993"<  9993-/I f\-999. KL3 +̀999., $999W-., T H
=. B")M!.,+ =?  7$S.,  3(3?.,H$935 ;3>5$9?., -$9/I* 49G3$?& ,[9%.+ Y  $9W-'. ""95! 193-O&  D$397

KL3 +̀99.,, g99O? g-99O& Q99.X ;3$99?&., ,[992 "+99O3+ YT%&$9977S&  99O3?6. $99#I+ =99? ;399!&%!.) . -+$99G!
 J3-I + ","5 K'< "+!5! +-., Y;$)2003 :176(  

 -/[9993+";$O9990!., "9993+< ";* >5$999?.,3; ,+'9997+&  -"? A999'O&3 $999!3I ]($999&G., ;999!  999<+!M! Q999.X  999),
KL3 +̀., $W-., T+%L!$%G! Y:  

1.  m+') ;X=3'< 1-O&., RO73 ;3'!$O., lB"$9< e39)$5a, -$9%`X ;* $9!/ Y  l,-+97 [9S^3 $9!
 -+9997 K999I e999/O3 b[999., K9997S0., H999!$/&.$? e3999)$5a, $999%G3? ;999! B"9993"< l$999W- =&  ;999<

H!O., KI B"($)., H,+5a,.  

2.  _& ;* ;99/!3 P  3997S0., -<$990!., ;X$99%&,[ "995 K99I B"-99M! T99%L K99I $99%/,-"X ;99/!3 $99!G i,+ Y
., 1:+!., @+W"-L., m+'). K'/ ;* $9! "-9L.  397S0., -<$90!., T%L& R'6&3 ,[2 Q'<+ Y

"&!3 8)+* B-(," Q.X  ),-"., -$6X) . ;$6') "3+< Y;$O0!.,1994 :215(  

 K9&., B"93"O., 4,-93h&!., R?9)? KL3 +̀., $W-'. H!$0 13-O& Q'< H+75., RO7., ;! m.[.
=. B-)L!., 4$3-`G., ""O& R?)?+ T+%L!., ,[%? 6?&-&.  
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KL3 +̀., $W-., T+%L!.  35N67P,+  3+h'., 4$L3-O&., F5$?., H+$G&3+:  

E%:=!&# 0K)&# 8:)@2:  

 ;<!5:E%:=!&# 0K)3& N!P3&# 8:)@2&#:  

5$?., ;! -3>/ |-" J'697! T,"S&9), Q9'< R$9&/.,+ ;3>"KL3 +̀9., $9W-., " +*" ;9< $9W-.,
.,H!O "H/0., ,[%?P"'. Y=9'!O. =9'?#&+ "-L., 13/& Q'<  . _&9), $9!/ Y"S l$9W3* T  ,[9%. ;,-9So ;N/90

$!2 H:* B-+7? ;/.+ YJ'67!., :QW-.,+ @$W-.,.  

".,  99),-" ;99! ;399?& "99:+[992 ;99! H99/.  993+h'.,  99.P`$99L.a, Z  99h'., TM$99O! K99I 4"-+ $99!/ Y
  993?-O., ;*$99W-., +* $99W-., ;399? l$99:-I m$99G2R99G$M ;99! @ Y-99So R99G$M ;99! Q99W-.,+ Y +* $99W-.$I

6S9)., "9W +2+ l$W- YQW-3 YKW- HOL'. -"7! @$W-., K9%I B$9W,-!., Q9GO!? Q9W-., $9!* Y
, ;!  .$5R+D-!., �+'?+ H+?#.,+  <$G#.) . "3) Y-$0G.,1996 :125-126(  

 ;�a _;,+99 ~W{-., ;99! $99W-++,+99., 4$99G? ;99! H997�a, K99I $99Ww-.,990., _4399W�-+ Y _=_&~399 �W�& ~-,+ @K
 b* Yp �3999 {W,- p 99903<+ Y@$999W{-., T999)P,+ Y pg9995! p-"9997! +9992+ Yl$999W{- =999G< _43999W�-+ Y �K999 {W ~-�! +999%I

 p y3 {W~-�!) . ;3"., $!M Y-+`G! ;?,1311 :1663– 1664(  

 ;0:>0?:& EBQC$<# 8:)@2&#E%:=!&# 0K)3:  

 _3 _=I-O " S30 +?* -"$G" =G^? : -O903 F935 "-9L., $9%? T+9#3 K9&.,  9L3 +̀., +95G K?$9M3X Z$M&,
 9#'O&!.,  93GL.,+  3-,"c,+  3"$7&:P,+  3<$!&MP,+  3(3?., H!,+O., 1'&S! ;< $W-.$? $%3I) .-"$9G 

"!5*  Y S30 +?*1998 :13(  

 =999I-O3+" "999!5!b-M3+999&.," =999G^? :S9990., 1999:+!3 b[999., H999!O., Z$999M& n  999M3&G m999.[+ =9993"\
='!O. =/,-"c. ) T32,-?X "!5! Yb-M3+&.,1988 :48(  

 =I-O3+" -+7G!-!O!.," =G^? : $9!! =9&$?D- 8?03+ =&,[ $%.NS ;! "-L., A#53 K&.,  .$5.,
 lN?99#! =99'OM3 9953+  99?D-+ e$99!5? =99'!< Q99'< 993M$&Gc, =99&@$L/ B"$993C Q99'< n-. ) "99!5! -+997G!

 Y-!O!.,1993 :19(  

 =999I-O&+" T3-999!b-$999S?" =999G^? : =&999)-$!!. B"$O999).$? Z-+O9990+ =999? =/999)!&+ =999'!O. "-999L., H999?#&
/OG,+ 37S0., =&$35+ =(,"* Q'< m.[ e$) . ;3"., 13) T3-!b-$S?Y 1986 :30(  

 -"999? =999I-O3+)1983 (., 4$999M$5., E$?9990X f"999!? "-999L., -+O9990  999M-" =999G^? K999I R999D-3 K999&
=&L3 +̀ ;! $%<$?0X) .;? U-L!  �, "?< Y"3?.$?2008 :24(  

 "99O?+ F995$?., f-993+, H99!M! g,-O&99), 4$99L3-O&. #?$99).,  +$99%<+G& KL3 +̀99., $99W-., ;*  $99!
2+ -+O0 PX 1 +̀!., <$?90X ;<  M&$G., B"$O).,+ U$3&-P$?=  $9! U$93&-P$? -+O90., ,[92+ =9&$M$5.

 +992 K99)LG H99OI "- PX199 +̀!'. =99'!< Z$99M& l$3?99)G 499?>3 -+O990 +992+ Y &3 +*1+-99`., R99)5 -993h 

=993I B->\99!., H99!,+O.,+  99635!., +!'. T$99O., $99W-., ;399? A-99I "+99M+ Q99.X $99G2 B-$990c, ;99! "99?P+ Y 199`
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$99W-., m99.[ 4$99G+/! "995^? $99W-.,+99/3 "99#I Y lN>99! Z-99M* ;99< qg,- -993D 199 +̀!., ;+ qg,- =99G/.+ Y
 l$9W3* J3597 e9/O.,+ ='!< ;<  !$<  L7? Y CN., B+9#., KL3 +̀9., $9W-., -9?&O_3 $9!/ 19 +̀!'.  9!

C$99MGc, 4$3+&99)! Q'<^99? =99.$!<^? T$993#'. H99!O'.  ?5$997!.,  99<$G#., +992+ Y@,"a,+ $99W-., ;* $99!/ Y
H999>!3 KL3 +̀999.,  l$<$?9990X  Z-+9997& K999I 6?&-999& K999&.,  999L'&S!., -"$9997!., ;999! 1999 +̀!'.? K999&.,  999L3 +̀.$

$%'h03 E$?0X -"7!  L3 +̀., H>!& $! -"#?I K.$&.$?+ Y =."#? $! -Z[2 ;< Z$W- "3C3  L3 +̀.,.  

 -/[993+" "O999)b"9993?O., " ;* T+99%L! $999W-.,* l,C99935 [999S  l,-9993?/  eLG999., T999'< K>5$999? T$999!&2, ;99!
s? T$993#., "99O?  399)LG.,  995,-.$? "-99L., -+O990 +992 $99W-., ;* ,+*- ;3[99., =99I,"2* A993#5&+ =99&$M$5 E$?990

 ""5+*>N> T%?'D  K2 =G! E,+G* :  

- W0J7G# 0K):  =I-O3+";$!.++" 5 =G^?B['.,  .$ b+9W< ;($9/ $%903O3 K&., 1,"92* H$9G3 $!"9G< Y
0.,  .$5., +2+  ?.$h.,  3OI,"., =&$<CG nS0 $%03O3 K&.,  3-+O*$! $OI," +* $!  3%0 8?0 .  

- D)(.&# 0K):  =I-O3+"k'MG* e+!$:eLG., T'O. k'MG* Y"  .$5 =G^?   9?D-. E$?90c, $%3I A#5&3
 #?$)=G^? K<+ Q'< nS0., $%3I ;+/3  .$5 Y  ?D-., @$W-X z'? ": .  

- 'eeea0>/&# 0eeeK):  -&+99&., g999LS Q999'< -9997&#3 P B-999)!., $99W- ;$999/ ,[X Q999.X m999.[ Q9996S&3 H999? 4,
4,[99., A993#5&, g99LS Q99'< -997&#3 E$?990c, $99W- ,[99/+ Y 993(CM., 1,"992v. =99#3#5&? 4,-&+99&. ;$99I Y

 4,[99., A993#5& Q99'< P+ 4,-&+99&., g99LS Q99'< b+996G3 P  99<$G#., $99W- H99?#& "-99M! +992 H99? 899:,+.
=)LG g-L3). -3WS "O) Yb"3?O.,1987 :6(  

$99%? -O9903 K99&., 4$3G,"99M+., ;99!  99<+!M! +992 T$99< H/990? $99W-., ;* F995$?., f-993+  "-99L.,
/& ":+ Y$! @K0 +5G -<$0!., Z[2 ;+X 3?'9) +*  3?$M3 A93#5&+ 4,-&+9&., g9LS $9%G! "+97#!., Y

 �?#& Q&5 +* 4,[.,;3O! 8W+. H.  

  

E%:=!&# 0K)&# ':.95 :  

 _3a, -+9995!.,+  999#3#5., B+-999>., +9992 KG$999)Gc, -9997GO., -999?&O 4$999!`G! K999I |$999&GV. K999)$)
H$999!<a,Y , -I+999&3 T999. ,[X B"9993L! -9993D Q#?&999) $9992-+6& z999'? $999!%!  999>3"5., BC999%Ma,+ 4,"999O!.$I H999#O.

$%/-53+ $2-3"3 b[., b-0?., Y $9W-., ;9!  93.$<  9M-" -3I+9& Q9'< n-5., b-+-W., ;! ;$/ ,[.
 ;3'!$99O., f"99. T%&,"99%O&. T%($99I++ T%&$99))\! K99I ;3'!$99O., T,C99&., K99I T%99)3) m99.[ ;a  99!`G!., K99I

 $9992+5GT999%'!O? T%6$999?&-,+  3999)LG.,+  9993G"?., H999!$O.,  59997 ;3999)5&? T%999)3 K.$999O., $999W-., ;* $999!/ Y
  3<+G+$9%M-$S+ H9!$O.,  9(3? H9S," B$935., ;39?  93+:  9:N< m$9G2 ;* 4$9),-"., f"95X 49&?>* "9#I Y

$I+., F",+5 4$9<,CG.,+ H9'!.,+ H9!O., 6hW ;< ]&$G., KL3 +̀., $W-., T"<+ R'#., g-! R?)? B
`G&., 993!3 T99%(N!C ;99! -99>/* ,+990$< T%.$99!<* ;99< ;399W,-., ;3'!$99O., ;* f-99S*  99),-" 499&?>* $99!/ Y

;3W,-., -3D H$!O.,+ ;3L +̀!., ;!) . R$%3X YR36.,2008 :44(  
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 ;!+T+'O!., B-3?/  3!2* H$!O., $W-. ;*5 Y4P$95., R9'D* K9I -9?&O_3 F3  f"9!. e$93#!
",-Ia, @,"*  3.$OI l$9OL&-! K9'/., ",-Ia, $W- ;$/ ,[ i,+ Y 9&G Q9.X b"\39) m9.[ ;s9I$9%3I R+9D-! ]($ Y

 m999'& K2$999W&$999%.$!< -+999M* 8999I-? T+999#& $!"999G< Y 999!`G!., +*  999))\!., $999%O:+&& K999&., A9993?6&? +* Y
!'. ]!$G-?4$!"S., T$`G +*  3O3M0&., 4}I$/) .< ;3"., "$! Y"+-0/1995 :435(  

 ;9< R93h&., KI T%)3 $W-., T"< ;sI f-S*  35$G ;!+H9!O., H9!O., F",+95 B-9>/ Q9. i,+ Y
 4$9))\!'. ;3'!$9O., m-& +* ;,-+".,+ =G< -S^&.,+f-9S* 4$9))\! Q9.X $9%? ;+9'!O3 K9&., b"\93+ Y

M+9&+ H9!O., E$9W+* ;9! H$9!O., b+$/90 B"$93C+  93.$!O., 4N/90!., T:$L& Q.X, @$90Gc T%% 4,"$95&
T%5.$97! ;< E$I"'.  3.$!<9< ;9< "9.+&3 =9G* $9!/ Y $9W-., T"K597 -93D K9!3`G& t$9G!. )-390? 

,-WS., So+ Y;+-1995 :294(  

 ;3I$O99) --99/ "99:+)1992 ( 4-$99/3. Z-99/[ $99!)Likert, 1932 ( A993#5& RO9973 =99G* ;99!
 f"9! Q9'< 83I- |$&GX f+&)!K9I+ Y$9W-., T"9< 1+-9` K9I ;!C9., ;9! H93+6   9M3&G., Z[92 A$39)

 "-+3)4-$/3. (=.+#? m.[ R?)" : "9?P "95,+ ;o K9I $9W-., T"9< H?$#! |$&Gc, B"$3C ;3? 8!M., ;X
, R-9999)& Q9999.X b"\99993 ;* Y 9999!`G!., K9999I f+&9999)!.,  9999O3I- -99997$GO.9999%&$M+&G! f+&9999)! KG"9999&+ ;9999! $

"95,+ ;o K9I  3-0?., -7$GO.,, J9W+* ;9! ;^9? A$9L&P, ;9! E+9G  9!> ;s9I K.$9&.$?+ Y 4PP"9. Q9'<
$!  !`G! KI H!O., 1+-` QG"& KI H>!&3 $!GX Y;3'!$O., f". $W-., f+&)! g$LSG, .  

 T%99)$!5 B"$993C Q99'< 8M9903 KL3 +̀99., $99W-.$? ",-99Ia, -+O990 ;X H99/? H99!O., +995G T%.$99?: i,+
$99W-+ -99SI + T2\$996< "993C3 K.$99&.$?+ YM$99&G i,T% T99%'!< K99I T%/99)!& "993C3+ @$99#? Q99'< "<$99)3 $99!! Y

999Ia,999I ",- 999G/!! B-999&I H+9996* T%&$999))\! K + Yf-999S* H999!< ;/$999!* Q999.X H$999#&GP, T"999< + Y Q9996O3 ,[9992
? $99)$)5X.$B"$O99)99)$)5 i,+ Y l$993?$M3X $  99!$< B-+997? B$9935., +995Ga, ;* -$99?&<, Q99'< Y ;+99W!3 ",-99I

H!O., KI T%&:+ T`O!) . T3') U$?7 Y-30-02000 :21-22(  

 _3+K9I B->\9!., -97$GO., T92* ;9! b-90?., -97GO., -?&O  |$9&Gc,  9!$<" +9%I H9!O.,  93M$&GX
 + T399`G&.,  993$L/ f"99! =99&-$%! ""995&+=99&@$L/ g99O? K99I b-990?., -997GO., H$99!2X Q99'< R99&-& "99:+ Y

L3 +̀9., $9W-.,  9),-" Q9.X +<"93 $9!! ,[92+ $9%&3M$&GX 497#G+ 49L'S& ;* 4$))\!.,+ 4$O!&M!., K
=. $!. ;9!  93'!<+  93#3?6&  93!2* Y"93"O., 4$9),-"., ;9! ;39?& "9#.+ ;* KL3 +̀9., $9W-., H$9M! K9I B

 l$9?.$D ;3'!$9O'. 8L&-!., KG%!., $W-., , "93C3 $9!H9!O., ;,-+" H"9O! H9'#3+  93M$&Gc?9)G g9LS3+ Y  
;3'!$99O., 4$993+GO! 899I-3+ R$993h.,5., H99OM3+ Y",-99Ia, "99G< H99WI* Q99GO! 4,[ B$993. ) ;$6'99) "993+<

 Y;$O0!.,1993 :12(  

K9963G5., 499:-6& "99:+ )2000 (2* J399W+& Q99.X l,""99< 4""995 F9935 KL3 +̀99., $99W-.,  993! 

K.$&., +5G., Q'< K2+ KL3 +̀., $W-.$? T$!&2P, Q.X +<"& K&., R$?)a, ;! :  
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  "999. U+999!6.,  999M-" E$999L&-, Q999.X b"\9993 KL3 +̀999., $999W-.,  999M-" E$999L&-, ;X K999I ;3'!$999O., f
 L'&S!., 4$))\!., .  

  ., R$999993D  ?99999)G g$99999LSG, Q99999.X b"\999993 KL3 +̀99999., $99999W-., f+&99999)! E$99999L&-, ;X K99999I ;3'!$99999O
 3G%!., 4$))\!.,  L'&S!., . 

   l$W- ->/* ;+/3 8L&-!., KL3 +̀., $W-., 4$M-" +[ "-L., ;X  ;< +, 89!  97$S+ =D,-I 8:
=&'($<[/+ Y l$W- ->/* m.  !$<  L7? B$35., ;< . 

   l$W- ->/a, ;3'!$O., ;X '!< ;<H!O., F",+5.  W-< H:* ;+G+/3 T% . 

  < m$G2 $W-., ;3? $!  #3>+  :NH9!O., K9I  93M$&Gc,+ YKL3 +̀9.,  9M-" m$9G2 ;$9/ $9!'/I Y
c, B"$3C Q.X m.[ f"* KL3 +̀., $W-., ;!  3.$<|$&G. ) -"? YKG,-"?.,2008 :35-36( 

          _3+ K9999)LG., -,-#&9999)P,+ ;9999!a, A99993#5& K9999I  9999!%!., -99997$GO., "99995* KL3 +̀9999., $9999W-., -9999?&O
99O., ",-99Iv. KL3 +̀99.,+ b-99/L.,+99)!., 199'&S!? ;3'!$ 993-,"c, 4$3+& l$99<+6 T%OI"993 F9935 Y  B"$993C Q99.X

`G!., Z"0G& $! 1$6!.,  3$%G KI +2+ |$&Gc,$%6$90G  9O3?6 ;9< -9`G., g9h?  9!) . "!97., "9?<
 Yb-?Da,2002 :170(  

         K99I  993#6G!  99.P"+  599W,+  993!2* KL3 +̀99., $99W-'. ;* A?99) $99! HN99S ;99! F995$?., f-993+
 =99!"#&+ H99!O., -399)Q99'< =99)$/OG,+ T$99< H/990?  993M$&Gc, H99!$O., f"99. $99W-.$? -+O990., -I+99& ,[s99I Y

9)LG., =9&$M$5  93?'& HNS ;! ='!< KIH9!$O., ,[92 f"9. "9.+3 ,[9%I Y 93(3?.,+  93!3`G&.,+  93"$!.,+  3 

T$9< H/90? @$96O.,  93"M+ @$!&GP, A"7 ;3'!$9O'. =&903$O! HN9S ;9! F95$?., Z-O90&)3 $9! ,[92+ Y
 ;3[., j-,+6., ]!$G-? KIKL3 +̀., T2$W- @,�-M "$M H/0?  T%O:,+! KI T%.$!<* ;+"\3.  

  

E%:=!&# 0K)3& D)(%.&# A0:)=>&#:  

   =99M($&G T3<"99&. =99&M$5. m+'99)'. B-99)L!., 4$993-`G., g-99O. ^99M'3 F995$?., ;* 1+-99O!., ;99!
 R-$9M&.,+ F95?., K9I @$9!'O., "9%M B-9!> K92 4$93-`G., ;* F935 Y$%3.X H7+&3 K&.,K9I  4$9:NO.,

99& K99&., + YgO?99? $%99WO? 4,-993h&!., 6?- ;* b+99?-&., R"a, 899?&& HN99S ;99! F995$?'. J99W&, $99W-'.
 1N&S$99? KL3 +̀99., $99W-'. @$99!'O., -399)L& 1'&S$99I YeLG99., @$99!'< f"99. B-993?/ 4$99!$!&2, KL3 +̀99.,

Y 39999)LG., T%9999)-,"!+ T%&$99993-`G  l$9999#3>+ l$99996$?&-, 6?&-9999& 4,-99993h&! B"9999< m$9999G2 ;* 1N9999S P+ $9999W-.$?
, H99>! KL3 +̀99.,$992-3D+ H99!O.,  99(3?+ -+99Ma,+ H99!O., @N99!C 899!  99:NO. +992 =99&-$>X K99h?G3 $99! ;99/.+ Y

 -3)L&  3L3/=6$?&-$? KL3 +̀., $W-., 4$3-`G., Z[2 HNS ;! 4,-3h&!., Z[%?.  

 -399)L& K99I Z"<$99)&. 4$993-`G., Z[992 g-99< HN99S ;99!+  99),-"., Z[992 K99I F995$?., 1"99%3+
'!$99O., $99W- T"99< +* $99W- Q99'<  99.,"., =99M($&G T99%'!< ;99< BC99D E$996: K99I j-,+996., ]!$99G-? K99I ;3
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  99(3?+ T2-+99M* ;99< T2$99W- @+99W K99I B-6$99S!., m+'99) Q99'< "99M_+ ;X KL3 +̀99., $99W-., -99>* f"99!+
T%.  !"#_!., CI,+5.,+ T%'!<.  

 -/[99&+";$99?!'I e$99G3X " ;*99` -99)L& K99&., 4$993-`G., ;99! "993"O., m$99G2 T"99< +* $99W-., B-2$
KL3 +̀99., $99W-., _&+ Y 4$993-`G., "99O4$993-`G CI,+995.,+  993OI,"., E+99W+! 499.+$G& K99&.,  _! $99W-'. B-99)L

J999W+3 F99935 KL3 +̀999., K."999O., )1985 ( lN999/ ;*  _& CI,+9995.,+ 8I,+"999.,+ KL3 +̀999., $999W-., ;999! -999?&O
? $99O3!M $99%6$?&-P "$99O?a,  99'S,"&! B"995,+  993'!<=99&$O:+&+ =99.+3!+ 199 +̀!., -<$990!) . ",\99I e$99G3X

 Y;$?!'I2008 :46(  

  

# OY9 H95 U.!A0:)=>&:  

  

 ;<!5 : fA0F0B3& !3(0. ':)=>Maslow's Theory for Needs :  

 R)5  3)$)a, "-L., 4$M$5 E$?0X  M-" Q'<  3-`G., Z[2 C/-& K9!-2 T'9) KI $%?3&-&
+')$! =OW+ Y 3-`G T+#&+ K2 4$W,-&IP, ;! ""< Q'< +')$! :  

1- $99999%&3!2* R99999)5 K9999!-2 T'99999) K99999I $99999%?3&-& ;99999/!3 ;$99999)Gc, 4$9999M$5 ;X  l,@"99999?  4$99999M$5., ;99999!
 Q9&5 4,[9.$? -+O90., 4$9M$5I  93<$!&MP, 4$9M$5., T> -,-#&)P,+ ;!a, 4$M$5 Q.X  3M+.+3)L.,

5 T:- H/0 Y4,[., E$?0X 4$M$)1(  

  

  

  

  

  

  

  

  

  

  

  

                                            HZ)  67)1(  

                                     . H)9':>0(>G# A0F0B3& !3(0  

;!a, 4$M$5 

 3M+.+3)L., 4$M$5., 

 3<$!&MP, 4$M$5., 

A#Y&0J )!@7&# A0F0B 

A0F0B  

W0J7,  

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

) !"#! ,-.&(  )*)+( 

)/)0123!4 5'#!  )*)+( 
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 l$995$5.X -99>/a,  99M$5., ;* Q99.X -39903+ E$?990c, Q99.X  99M$5., B"990 e99/O3 T'99)., ,[992+  Q99'< Qh6&99)
!$!&2, ;! m.[? H'#&+ "-L., T$!&2,f-Sa, 4$M$5.$? = .  

2- 99M$5., Z[992 ;XH99!$/.$?+ $99%&3$%G Q99&5 8?990& P 4$ 4$99M$5., Z[992 f"995c "-99L., E$?990X "-99M!I Y
$5.X B"0 H#&? "-9L., -!&9)3 K.$9&.$?+ $9%'5! H95&. B"93"M  9M$5 -9%`&+ $%5 =3O9) K9I  9!(,"  L97

=&$M$5 E$?0c .  

3-  -3>^99&., Q99.X b"\99& P  99M$5., Z[992 ;s99I =99. R99)$G! H/990? =99&$M$5 f"995c "-99L., E$?990X "-99M!?
? =/+'99) Q99'<ZC99L5& +* =99OI"& ;99. T99> ;99!+ m99.[ "99O -99S*  99M$5 E$?990X Q99'< C99/-3 K.$99&.$?+ Y K99I f

 +&)!K!-%., T')., ;! Q'<* f .  

4- Q'< "!&O& 4$M$5., ;X gO?? $%WO? HS,"&&+ gO?., $%WO? .  

 KG$?30., f-3+)1988 ( 13G97&+ T39)#& K9I 89?&3 b[9., 13G97&., +* T393#&., ;$9/ $93* =9G*
$9999W-X ;s9999I 4$9999M$5., Z[99992$2@  -9999L., ;C,+9999& A99993#5& K9999I T9999%! $%<$?99990X +* l$3G"9999? =9999L3/&+ "  l$39999)LG+ 

$3<$!&M,+) .$S., "!5! ;? ". YK?+3'#2003 :27-28(  

 "-999L., $999%3'< H999753 6999#I  3M+.+3999)L., 4$999M$5., ;* "999MG 4$999M$5., Z[9992 Q999.X $999G-`G +999.+
99!O., |-$99SKL3 +̀99., H A$996G H99S," $99%3'< H99753 ;* ;99/!3 "-99L., ;s99I  993<$!&MP, 4$99M$5., $99!* Y

 L3 +̀.,Y  lN>!I $5., A#53 ":T,-9&5P,+ -3"9#&.,+ R95., Q9.X 4$M;9/!3+ Y  ;9! =9&,[ A9#53 ;* m.[9/
 HN9S ;9!+ =9'!< K9I 4,C$9MGc, ;9! -": -?/* A3#5& HNSA+9!-! K9L3 +̀ C9/-! Q9.X H+97+., .

) "!5! ;? "%IL., Y|,-1997 :57(  

  

 ;0:>0? : )R)*&# ':)=>Alderfer's Theory :  

T$999: -I-"999., )Alderfer (4$999M$5., n3999'#&?  3G$999)Gc,  K999I H999>$!&& 4$999<+!M! FN999> Q999.X
  '75!., $%? @$M K&., m'& 8!  3($%G., T9:- H/90., K9I -%`3 $!/ +')$!)1( "9:+ Y n9S.  93-`G

;9! H9/ -I-"9.,  +9?!,-&+ b"9GP)Landy & Trumbo ( T$9<1980 $92$I-<+ C+!-.$9?E.R.G  

 _3 K&.,+I "#&O34$M$5 FN> T%3". ",-Ia, ;* $% K2+  3)$)*  H/0)2(.  
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67&# )2 (  

                    ):R)*&# ':)=> A0F0B&  ?..&# H)1&#  

  

- "+99M+.,  99M$5Existence  : @,[99h.,+ @$99!.,  699),+? $%<$?990X T&993 K99&., 4$99M$5., K992+
M$5., H>$!&+ H!O., 1+- +̀ -+Ma,++')$! "G< ;!a,+  3M+.+3)L., 4$ .  

-  6$999?&-P,  999M$5Related Needs :O.,  6999),+? $%<$?9990X T&9993+ 4$999:N  9993<$!&MP,
;3-Sr, 8!  3."$?&.,0&+ Y+')$! "G<  3<$!&MP, 4$M$5., =? .  

-  +99!G.,  99M$5Growth : 99?D-.,+ "-99L., 4$993G$/! i,+ 4,-"99: -3+996& Q99'< C99/-&  +99!G., K99I
K9997S0., ;999! $%<$?9990X T&9993+ Y ]&999G! H999!O? T$9993#., HN999S +K<,"999? i, -3"999#&., 4$999M$5 H999>$!& Z[9992+ Y

 +G< 4,[., A3#5&+ T,-&5P,+')$! " .  

"999., A999L&, "999#.4$999M$5'. T'999) "+999M+ Q999'< +'999)$!+ -I-,[9992 Q999'< m-9995&3 "-999L., ;*+ Y  T'999).,
 l$3M3-"& Q'<* Q.X HL)* ;!4$M$5., ;* Q'< $#L&, $!/ Y "-9L., C9L5& K9&., K2  O?0!., -3D ;*+ Y

  9993L3/ K999I +'999)$!  9993-`G ;999< -I-"999.,  9993-`G 1999'&S& ;999/.+  9993!2* H999:* J?9997&  O?9990!., 4$999M$5.,
m-5& f-S* Q.X  (I ;! =.$#&G,+ "-L., Q9'< HL9)* Q9. i,+ Q9'<* Q.X m-5&3 "-L., ;* -I-"., f-3 [X Y

$5., T'99)4$99M 4$99M$5 C-99?& +99!G., 4$99M$5 E$?990c =99&.+$5! K99I "-99L., A$99LSX  99.$5 K99I =99G* b* Y
 6$?&-P,/OI," B+#"+9%M =93M+& "93O3 "-9L., H9OM&  )3(-  $3G"9.,  9?&-!., 4$9M$5 E$?90c Z .) ;39)5

5 YT3-1997 :131-132(  

  

 ;0?&0? : H0a \)JV)1& U:3.0@&# ':)=>)1959 (Herzber's Tow factors Theory:  

 f-93 F935 KL3 +̀9., $9W-., T"9< +* $9W-'.  ??)!., H!,+O., "3"5& Q'<  3-`G., Z[2 C/-&
$< m$G2 ;* |-?C-2$!2 KL3 +̀., $W-.$? ;$6?&-3 ;3'! :  

"+M+.,  M$5 

6$?&-P,  M$5 

  M$5
.,+!G 
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1-  993'S,".,  993OI,"., H99!,+O., :, K992 "-99L.,  99M$5+ =99&,[ H99!O.,  99O3?6? 6?&-99& K99&., H99!,+O.
G ;9999/.+ $9999W-., F+"99995.  3-+-9999W K99992+ K9999)LG., +9999!G'.$9999W-., T"9999< Q9999.X b"\99993 P $%99997# H9999>! Y

 ;3-9999Sr, 1,-9999&<,+ C$9999MGc,+ T"9999#&., n-9999I+ $%&G!9999W& K9999&., 4$3.+\9999)!.,+  9999L3 +̀., 4$99997$7&S,
 + C$MGc$? L3 +̀., KI +!G.,+ KL3 +̀., ;!a, .  

2-  H!,+O., 3($:+., +*  357., : H!,+O., K2+O., 6395!? 6?&-9& K9&.,9!$=9&(3?+ H -I,+9&+ Y
993 ;99. H99!,+O., Z[992H99!O., K99I $99W-., F+"995 Q99.X b"\ $99W-., T"99< Q99.X b"\993 $992-I,+& T"99< ;99/.+ Y

&,-," i,+  999!`G!., 4$999)$3) H999>! KL3 +̀999., K'3"999O., -/[9993+ YR999&,-.,+ H999!O., 1+-999 +̀ 1,-9990c,+ $999%
)1985" (,"., H!,+O., ;*H9!O., Q.X Z"+#&+ "-L., 8I"&  OIY  K9%I  93($:+., +*  3597., H9!,+O., $9!*

;+7&+ K!5& H!O., Q.X Z"+#& P+ 6#I H!$O., .  

 l,"$!&<,+ |-9?C-2  3-`G Q'< K9)LG., +!G.$9? 6?&-9& KL3 +̀9., $9W-'.  93"\!., H9!,+O., ;s9I Y
T"99O.  993"\!., H99!,+O., 6?&-99& ;3995 K99I 4,[99., A993#5&+  -2$99`!.$? $99W-., 99L3 +̀'.  993(3?., $99! B"$99<+ Y

;99! R9)$G!.,+ H+99#O!., "95., -I+99&3 $!"9G< KL3 +̀99., $9W-., A9#5&3  l$99O!  3597.,+  99OI,"., H9!,+O., .

) �, "?< ;? U-L! Y"3?.$?2008 :24(  

  

 ;0@J#) : fH!)R ':)=>Vroom:  

 T+-9L. 89:+&.,  93-`G? 1-9O_&+Vroom's Expectancy Theory  : -`G., Z[92 C9/&-&  93
L& Q99'<K'?990+ H399) -39903+ Y899:+&., H99!$O? $99W-., -399) )Sell & Shibley.1979 ( -99/[ $99!/
 k3+%.,)1999 ( HN9S ;9! "-9L., m+'9)+  93OI," -39)L& H+$5&  3-`G., Z[2 ;* Q.X T32$9L!  9>N>

K2+ $%G!W&&  3)$)* :  

1- 8:+&., :b"\3 ;* H$!&5P "-L., m,-"X Q.X -303+ B""95!  M3&G F+"5 Q.X ;3O! m+')Y  ;^9/
Q'< =.+75 H$!&5, "-L., m-"3  y)5+ =&3M$&GX ",C ,[X  3:-&$%G .  

2-  999M3&G., : T999%I K999GO&+m+'999)., ]($999&G. "-999L., m,-"X +* H+99975 H$999!&5P K&,[999., =999!"#& m.[999/+ Y
99M3&GN>99! ;399O! m+'99)? T$99: ,[X  99G3O!   +9975., Q99.X @,"a, ;399)5& b"\993 H992 Y K99I B"$993C Q99'< H

-Ma, +*  3:-&.,u   

3- : ?D-., B+ : $9W3* K9GO& $9!/ ;39O! m+'9)? "-9L., T$93: Q9'<  9?&-&!.,  9M3&G.,  93!2* Q9.X -390&+
  93:-&., +* R9&,-., B"$93C  9!3: +*  93!2* H9>! =/+'9) ;9!  9O:+&!.,  9M3&G'. "-9L., $9%36O3 K9&.,  !3#.,

3O! m+') [3LG&.  M3&G; 3?3-"& B-+" @$%GX Y@,"a, B"$3C Y .  

, $W-., ;* T+-I f-3+ $9! -"9#? $9! 1"92 A93#5& Q9.X H+97+.,  9M3&G "-9L., f"9. A#5&3 P KL3 +̀.
[., "%M'. "-L., m,-"X  M3&G A#5&31"9%., ,[92 A93#5& H3?9) KI =.[?3 b =93". A9#5&3 m.[9? "-9L.,+ Y
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)5X$9W-.$? -+O90.,+  9#>.$? K?$M3X e$ -O903 $!"9G< Y?.,  9M3&G'. =9'?#& ;9! =9.[?3 $9! H9?$#!  9O:+&!
@,"*. )�, $6< e5$I ;?  YbCGO.,2000 :33 (  

 K'3"O., -303+)1985 ( =9G+/. KL3 +̀9., =9(,"* HN9S 89:+&!., $9W-.,  9.$5? -9!3 "-L., ;^?
 l,"($< m$G2 ;* 8:+&3  l$?)$G! ., A3#5& +5G "%M ;! =.[?3 $!. l$#I+ 1"% @,"a, m+'9) H(,"9? "95a Y

O03I 1"%., A#53 Q&5 8:+&!., $W-.,  '5-! KI 1 +̀!., Q#?3+ ;$9/ ;X K9'OL., $9W-.$? $%G35 -
 l$(I$/! "(,+< ;! =O:+& $! ;3O! @,"* HNS ;! 1"%., A3#5&. "+%M ;! =.[? $!. .  

 l@$G?+ 3 T%Ga H!O'. $!  #3-6 ;+-$&S3 ",-Ia, ;sI  3-`G., Z[2 Q'<  9G3O! "9(,+< +* ]($9&G ;+O:+&
=9G!3+ Y4$99O:+&., Z[92 A993#5&. ;3"92$M ;+O99)'. H99!O., U$9&* ,[s99I Y=9&$O:+& A993#5& "-9L  B-993?/  99M-"?

$W-.$? -O03 1+)I. ) ;$!3') Yk3+%.,1999 :46(  

 T+-I -)I+Vroom $W-., KL3 +̀., Q'< e$)* ;*  3'!< $W-., +* T"< $W-., F"5& 

 M3&G  G-$#!'. K&., $%3-M3 "-L., ;3? $! ;$9/ =9O:+&3 ;9! "9(,+< m+'9)., b[9., ;39?+ =9O?&3  9OLG!., 

 397S0., K9&., $9%##53 H9OL.$?Y ;9!+ T9> ;s9I Z[92  9G-$#!., b"\9& "-L.$9? Q9.X ;39?  '9W$L!., B"9< 

H(,"9?  9L'&S! -$93&SP 6$90G ;39O! A9#53 "9($O., 89:+&!., F935? A?$96&& 89! $9%3GM3 K9&.,  9OLG!., 

Z[92+ YH9OL.$?  9OLG!., T9W& ;3?G$9M., b"$9!., b+9GO!.,+ $9O!Y g-9&L&+  93-`G  9.,"< "9($O.,  K9I
$2-39)L& $9W-'. L3 +̀9.,K ;* "-9L., H+$953 H+975., Q9'< "9($O., @$9G>* =9!$3: H9!O? $9!Y  19:+&3+
Z$W- Q'< f"! A$L&, "($O., b[., H753 =3'< ;! ='!< 8! $! "#&O3 =9G* =#5&9)3. ) "9!5! ",+9M
�30.,  H3'S + �, "?< BC3C< Y-3-02007 :686 (  

  

 ;0(.0- :':)=> )\Y!.>  ( )&!&! )2)!J)Porter & Lawler :(  

 y+6 +? - -.+.+ -&-)Porter & Lawler ( T$<1968  + T+-I |[+!G b[9., $9W-., 69?- "9:
.,+ C$99MGc, ;99! H99/?"99($O99!%I Y$ O99W3$ ""995&3+ "99(,+O., K992+ $99W-.,+ C$99MGc, ;399?  6399)+  99#'5 ;

99)G!+  99."$< $99%G^? "-99L., "99#&O3 K99&., "99(,+O., 899!  993'OL., "99(,+O., R-$99#& f"99!? "-99L., $99W- 899!  !M
 "%M., +* C$MGc,H+[?!., "9(,+O., Q9'< "93C& +* H"$9O& C$9MGc, @$9#.  93'OL., "9(,+O., 49G$/ $9! ,[s9I Y

&!., $9W-., ;sI  ."$< $%G^? "-L., "#&O3 K&.,"9%M., -,-9/& Q9.X "-9L., 8I"39) A9#5 Z[92 49': ,[X $9!* Y
O.,=#5&99)3 =99G* "-99L., "99#&O3 $99!< "99(,+ 199:+3+ $99W-., T"99<  99.$5 F"5&99)I Y K99I -,-!&99)N.  993OI,".,
,"%M. .  

 =993'< H!&9903 b[99., T+99%L!., +992 T+-99I  993-`G Q99.X -.+99.+ -&-+99? |[+99!G =I$99W* $99! C-99?* ;s99I m.[99.
"a,  3-,-!&999), ;^999? $999!%M[+!GZ$999W-+ H999!$O.,  999<$G: Q999'< "999!&O& @, ""9995&& $999W-.,+  999<$G#., ;*+ Y

& K&.,  3'OL., "(,+O., ;3? R-$#&., f"!?"-L., Z"#&O3 $!+ $%3'< H+75., T .  

 ;3? ":+-&-+? "(,+O., ;! ;3<+G m$G2 ;* -.+.+ :  
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   9993&,[ "999(,+< : $!"999G< "-999L., $999%? -O99903 K999&., K9992+8999L&-!., C$999MGc, A999#53[9992+ Y 8?9990& Z
"-L., "G< $3'O., 4$M$5., . 

   3M-$S "(,+< :  93:-&.$/ $3G"9., =9&$M$5 E$?90c  9!`G!., ;! "-L., $%3'< H753 K&., K2+
a,+KL3 +̀., ;!a,+ -+M. 

[+!G JW+3+ K9GO3 ,[92+ $9W-.,+ E$?90c,+ C$9MGc,+ C9L5.,  93'!< ;3? HS,"&., -.+.+ -&-+? |
97.,  6)+&! ;3)+\-!., 1,"2* ;+/& ;* m,-"X B-+-W ;33-,"c, Q'< ;3O&3 =G* 89!  9#L&!+  ?+O

T%&-$999%!+ T%&,-"999:?9990X Q999'< H999!O.,+ ;3999)+\-!'.  9993'OL., 4$999M$5., 8999! C999L5., T$999`G 6999?-+ Y$%<$ .

) ",\I e$G3X!'IY;$? 2008 :53–54(  

  

 ;0(*0( : )2)!J! V):2( \Y!.>Steers and Porter Model:  

 -&-+?+ C-3&) U-&:,)Steers and porter ( T$<)1979 ( $!%?$&/ KI" m+'9)+ 8I,+".,
H99!O., " l$99M[+!G  lN!$99/&!  ;99! $99%!%I ;99/!3 B"99#O! B-2$99` 8I,+"99., ;^99? $99W-&I, F9935 8I,+"99'. HN99S

R999G,+M., ""99O&! H99/32 -993+ Y ;+999/& ;* $99%. "9993-* ,[X 8I,+"99., K999I  99'!$/&!  993-`G b* ;* ;$999>5$?., f
 _& ;* K99h?G3 $99%GsI K99'!O., A993?6&'.  99'?$:  99!%!., 4,-993h&!., ;99! H99:a, Q99'< 4$99<+!M! FN>99? Q99GO

K&.,  H!O., 1:+! H/0&;! K2+  L3 +̀., :  

- "-L., 4,C3!!+ 4$L7 :, Q9.X =9O! 19 +̀!., $9%'!53 K9&.,  3"-L., A+-L., K2+ =93"\3 b[9., H9!O.
 +* J.$997!., ;* ;$99L.\!., ;399? "99:+ 4$99M$5.,+ 199:,+!., +* 4$992$M&P,+ 4$99?D-., +* J.$997!., H99>!

.,"-L., Z$?&G, =M+& K&., K2 4$?D-9O'& "9: T%&,"$9#&<, +* ;3L +̀!., 4$2$M&, ;^? ;,"#&O3+ Y l,-+" R 

 l$!%! @,"a, Q.X T%OI" KI .  

- H99!O., 4,C993!!+ 4$L997 :., H!990& Z[992+ 4$6$990G Q99'< "-99L., H99!< 8993C+&?  99:NO., 4,[ H99!,+O
3)/O.,  3[h&., E+G+ T$%!.,+  L'&S!H!O., 4,C$MGX ;! $2$#'&3 K&.,   .  

- H!O.,  (3? n($7S : _& Z[2+9!O.,  9(3? H9!,+OI  93!3`G&., +*  93'!O.,  9(3?.,  O3?6? QGO ;9/!3 H
$!2 ;3&<+!M! Q.X $%!3)#& :  

Q.+a, :.,  (3? 8! 6?&-&!O;3'!$O.,  <$!M H>! B-0$?!., H .  

 993G$>., :`G!., A$9996G Q99'< 8999)+a, 4N/990!.$? 6?&-999&CI,+995.,+ 4}999I$/!., T$99`G H999>!  99! .) -9997$G
"!5!  YK'3"O.,1982 :52-53(   

  

 ;0@J0( : *>Q:36.& V0F>G# ':)=>Meclelland's Achievement Theory :  

" f+99: +* H99!,+< "+99M+ "993/^& Q99.X  993-`G., Z[992 QO99)& K99I  99?D-., +995G ",-99Ia, H99S,"  99OI,
 H9!O., K9I T9%.  9!"#!., CI,+95., ;9< -`G., gh? @,"a, ;!  3.$< 4$3+&)! A3#5& H9!,+O., m9'&+
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99_) K99:N< f-993+ YC$99MGc, 8I,"99? 43!)1981 ( CI,+995., ;99! E,+99G*  99>N> 4""995  993-`G., Z[992 ;^99?
K2+  3)3(- 4$M$5 FN> E$?0X ;< B-$?< K2+ :  

1- +&, 'F0B&# D!/&#:  

 ;3-9Sr, Q9'<  9?$:-.,+ -3>^9&.,  9)-$!! Q9.X ;+9'3!3 B+9#., Q9.X  M$5 T%3". ;3[., ",-Ia, ;X
5., Q99.X ;+O99)3 =99)LG 499:+., K99I+899!&M!., K99I  993"$3: R997$G! Q99'< H+997) . -"$99#., "99?< KG"99!

 YK:N<1980 :559(  

 _&+ "-99L., H99OM&  993<$!&M,  99M$5 ;3-99Sr, Q99'< 1,-990c,+ B-6399).,+ B+99#., "9O A993-6., m'99)3
 R)/.  7-L., =. -I+3 b[.,;3-Sr, m+') Q'< -3>^&.,+ B+#., B"3"90  9M$5 T%3"9. ;3[9., ",-Ia,+ Y

:-.,  9)-$!!+  6')., mN&!,+ C/-!., Q.X H+7+'.  7-I  !`G!., KI ;+-3 B+#., Q.X -3>^9&.,+  9?$
 -/[+ ;3-Sr, Q'<" ;$9I,-+ kG-I ;* ;$3!O.,French and Raven " -$90*,+ 9)!S "+9M+ Q9.X  
K2+ B+#'. -"$7! :  

1- ^I$/!., JG! B+:B: ;3-Sr, B^I$/! Q'< B-"#., K2+ .  

2-  3-99)#., B+99#.,:  K99I H990L., +* -99!,+v. T%.$99>&!, T"99< R?99)? ;3-99Sr,  99?:$O! Q99'< B-"99#., K992+
T%G! R+'6! +2 $! C$MGX.  

3-  3<-0., B+#.,: ')., "3"5& KI  3G+G$#.,  6')., K2+M,+., m+;3-Sr, H?: ;! =<$?&X R .  

4- R$M<c, B+:: 0 4$!) -I+& Q'<  3G?! Z[2+B+#., m'&!3 b[., nS0., f".  37S .  

5-  9993GL., B-999?S., B+999:: ! Z[9992+?9993G! mN&999!, Q999'<  ;3999O! E+999W+! +* H$999M! K999I  9997$S  999I-O .

) ;$!') "+!5! Y;$3!O.,2004 :291(  

2-  +&, 'F0B&# <#g0.2>:  

". ;3[., ",-Ia, ;X ,[9. ;3-9Sr, R95 R9)/ K9I  9?D-., Q9.X ;+9'3!3 @$!&GP, Q.X  M$5 T%3
P, 4$:NO., ;3+/& +5G ;+O)3 T2"MG 3<$!&M .  

 n($997S., ;99! "993"O.$? ;+99'5&3 C$99MGV. B"3"990  99M$5 T%3"99. ;3[99., ",-99Ia, ;* "99GN3'/! "99M+ $99!/
S0.,  3.+(99)!., H99!5&. T%'2\99& K99&., 4,C993!!.,+ H+99'5., ;99< F995?., K99I  39974N/990!'. ;+99?D-3+ Y

 H+,"999&., K999I  999?D-., 8999!  999."&O!., 1,"9992a, 8999W++ 4,-,-999#., [$999S&, "999G<  ?+999)5!., B-6$999S!., K999I
;< 4$!+'O!., Q'< H+75.,+ H$!<* ;! =? ;+!+#3 $! ]($&G) . ;$6'9) "93+< Y;$O90!.,1994 :

229 (  

3- V0F>G# +&, 'F0B&#:  

 +99'3!3 C$99MGc, Q99.X  99M$5 T%3"99. ;3[99., ",-99Ia, ;X "99MG $99!/ U$99MG., A993#5& Q99.X ; ;* T%3"99.
 l$I+S  l,"3"0 U$MG., +5G T%#3-6 g-&O& ": K&., 4$?+O7.,+ H0L., ;!.  
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$9990., -$9990* $999!/ g-999&L&  9993-`G., Z[9992 ;* Q999.X K5?)'&S3 ",-999Ia, ;* K999I T%G9993? $999!3I ;+999L
C$MGc, 4$M-"., ;* F35 Y 93.$< ZC$MGX  M-" ;+/& T%G! gO? 9M-" ;+9/& $9!G3? Y $9MGc, f"9. C

 993G"&! -99Sr, gO?99., l$99W3* g-99&L&+ Y ,-99Ia, ;*  993-`G., Z[992 993.$< T2C$99MGX  99M-" ;+99/& ;3[99., " Y
 lP$?:X ->/* ;+G+/3 ;!  !$%., H$!<a, C$MGX Q'< T2-3D) . "!5* HN6 YK5?$0.,1996 :46(  

#., ;/!3+ H+;*  T%3". ;+/& b[., ",-Ia,)B+9#.,  9M$5 ( C9/-!., R9)/ n-9I ;9< ;+9>5?3
 +@,-+ ;+OI"999G3 T9992+  6'999)., 999 �!* YB+999#., R999)/ T999%. -I+999& K999&., T$999%!.,3[999., ",-999Ia, $;  T%3"999.)  999M$5

C$999MGc, ( ;+999>5?3 T%Gs999IA+999L&.,+ b"9995&., 4N/9990! H9995 n-999I ;999< "999GN3'/! b*- K999I @P\9992+ Y
K999&., 4,C9993!.,+ n($9997S., ;999! "9993"O.$? ;+999'5&3  K999I m999.[+ Y 39997S0.,  3.+\999)!., H999!5&. T%'2\999&

N/0!., H+'5 T%3"9. ;3[9., ",-9Ia, $9!*+ Y1,"92a, 89W++ Y4,-,-#., [$S&,+ Y4) +* |$!"9GP,  9M$5
@$99!&GP, ( ;+OI"99G3 T992+ B"993"M  :,"997 4$99:N< E$?990 i,+ ;3+99/&.  997-I  99!`G!., K99I ;+"99M3 T%Gs99I

R999'6&& K999&., T$999%!., @,-+ H999!O., @N999!C 8999! --999/&!., H999<$L&.,.) "999!5! -9997$G  YK'3"999O.,1985 :

53-54(  

  

 ;0>.0? : fV.*h D#!0(.&#! '&#*@&# ':)=>Adam's Equity Theory :  

 =99!"#3 $99! ;399? ;C,+99& m$99G2 ;$99/ ,[X A99#5&3 KL3 +̀99., $99W-., ;* Q99.X  993-`G., Z[992 R2[99&
 + H99!O'. "-99L.,H99!O., ;99! "-99L., =993'< H99753 $99! ;399?? b* Y 4NS"99!., ;399? ;C,+99& "$99M3X Q99GO!) $99!

"+99%M! ;9! =9.[?3 ( "9(,+O.,+) ]($9&G.,3 K99&.,H9!O., ;99! H9!$O., $9%##5 (m.[99? =9GsI ;C,+9&., A99#5& ,[s9I 

 l,-+O990 F"9953 ;3'!$99O., ;399? $99W-.$?99.[ ;s99I ;C,+99&., F"9953 T99. ,[X $99!* Y T"99O? -+O990.,  99.$5 A99'S3 m
 $W-.,) ;$6') "3+< Y;$O0!.,1994 :230 (  

 f-3+" "!$5-"?"  E+I"! "-L., ;* g-&L&  3-`G., Z[2 ;*a ~;  l$9GC,+& A'S3  $9! ;39?O3 =936
B-99?S+ "99%M+ 499:+ ;99!  99!`G!'.Y  899!  99:N<+ 1,-99&<,+ Y"+99#G H/990 Q99'< =993'< H99753 $99! ;399?+

;3-Sr, +* nS90., 4NS"9! H"$9O& =9&NS"! ;* "-9L., -O90 ,[X A9#5&3  9.,"O., +* ;C,+9&., ,[92+ Y
3[., n$S0a,T%O! H"$O&3 ;* Kh?G3 =G* -O03 ;) . "!5* "!$5 Y-"?1982 :61(  

  3-`G., ;sI m.[?+ +#&7$G<  O?-* Q'< T- K2 :  

1- O)3 b[., nS0.,Q B,+$)!., T"O? .  

2-  G-$#!.,  <+!M! .  

3- ,+ 4,-?S.,+ K'!O., f+&)!., KI H>!&+ 4NS"!.,b-/L.,+ K!)M., "+%M!.,+ 4,-$%!. .  

5-  K99I "-99L., $99%3'< H99753 K99&., "99(,+O., +* 4$99M-S!.,CI,+995.,+ R99&,-.,+  993:-&.$/ =99'!<.)  9936<
 "!5!!.,K/.$ Y2007 :15(  
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 ;0@(02 : fI!3& '.:/&# ':)=>Lock's Value Theory :  

+9?!-&+ b"9GP T"9:)Landy and Trumbo ( T$9<1980  l$5-90  $9W-., K9I m+9.  93-`G.
L3 +̀99.,K m,-"X ;99<  99M&$G B-$99)  993L6$<  99.$5 KL3 +̀99., $99W-., ;*  993-`G., Z[992 K99I m+99. f-993+ Y

)-$!! A3#5& =. J3&3 ='!< ;^? "-L.,.,  Z-`G KI  !%!.,  3L3 +̀., T3# ;+9/&+ Y  !M9)G! T39#., Z[92
Y"-99L., 4$99M$5 899! * m99.[ K99GO3+99�3! "99: m+99. ; 99M$5.,+  99!3#., ;399? C -997$GO/ 4$99M$5., -99?&<,+ Y

? $%&,[9999? B"+9999M+! $99992-?&<, =9999G* $9999!/  99993M+.+3?.,  999935$G., ;9999! "-9999L., B$999935  3-,-!&9999), ;!9999W& H/99990
"-9L., 4$99?D- ;9< HC99OG! K<+9W+!9#., $99!G3? Y @,+99) "-99L., =9?D-3 $99! H9>!& F9935  93&,[.$? 1997&& T3

!? m.[ ;$/K<+N., +* K<+., f+&). )"!5! -7$G  YK'3"O.,1982 :49(  

3-`G., Z[2 g-&L&+B""O&! -7$G< KL3 +̀., $W-'. ;*   -97G< H9/+ Y  9!3: H/903 $9%G!
1 +̀!., f".  G3O! $! 1 +̀! f".  3.+* l$!3: H>!& K&., KL3 +̀., $W-., -7$GOI Y: H9>!& "9:  9!3

;3L +̀9!., ;9! Z-93D f"9.  93+G$> ;,C+* HN99S ;9! 19 +̀!'. KL3 +̀9., $9W-.$? \9?G&., ;9/!3 T99> ;9!+ Y
 l$#I+ KL3 +̀., $W-., -7$G<  3!2a 1 +̀!., $2""53 $!/ $%G! -7G< H/.  

 "-999L'.  9993!2*+  999G$/! 4,[ $I,"9992* A999#5& 4999G$/ ,[X  999L3 +̀., ;* Q999.X  9993-`G., Z[9992 -39990&+
, $W-.$? -O0&)3I.H!O'. =&3OI," ;! "3C3+ KL3 +̀) . ",\I e$G3X Y;$?!'I2007: 59(  

  

 ;#)70a : I!3(&# H:a*2! V:V@2&# ':)=>Reinforcement Theory:  

99M! K99I  993-`G., Z[992 ",+- T992* ;99!-G/99) T.$99O., K99!3`G&., m+'99)., H$)Skinner ( -+995!+
3-`G., Z[2 ?$M&)P,+ -3>!., ;3?  :NO.,  $)Gc, m+') ;* f-&+ Y Q'< ;  ?$M&9), +92 ;39O! +5G

KM-$S -3>!., m+').,+ "(,+O'. R3M&)3 "-L.,+ Y _3 b[.--9/&3+ -!&9)3 B^I$/!.$? CCO +'9)., $9!G3? Y m
 _3 P b[.,--/&3 P+ 1:+&3) CCO.  

,-99! ""99< R99)5 ",-99Ia, "99G< =993I R+99D-!., m+'99)., F,"995X K99I -993>!.,  993'<$I 4+$99L&&+ 4
m+'99999)., m99999.[ R5$999997& K99999&., C999993CO&., , + �+99999: Q99999'<-3>^99999&., B =99999/-&3 b[99999.,  C999993CO&., ;,-99999&:, Q99999'<+

 ?$M&)P$? .  

4}999I$/!., ;s999I -G/999) -999`G  999%M+ ;999!+ 999>X -,-!&999), Q999.X 1"999%& K999&., 4,CC999O!., K9992 m+'999)., B-$
",-Ia, "G< K?$M3c, _3 $! ;/.+ Y CCO! -?&O l, -So "-L. m.[ -3D ;+/3 ": "-L. .  

3`G&., m+')., H3"O& R+')* Q'< -G/) "!&<,+ C93CO&.,  93-`G KI K! j"$9?!., Q9'< C9/&-3 b[9.,+
 3.$&., :  

1- $%G* ;+-3 K&., A-6., ;+/')3 ",-Ia, ;X  37S0 R)$/! A3#5& Q.X T%? b"\& .  

2- ! Z"3"5&+ ='3/0& ;/!3 KG$)Gc, m+')., ;X"(,+O.,+ R)$/!.$? T/5&., HNS ;.  
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&<, +992 C993CO&.,  993-`G Q99.X  99%M+!., 4,"$99#&GP, T992* ;99!+ H99?: ;99! ""9953 KG$99)Gc, m+'99)., ;* -$99?
 K9I =9&$2$M&,+ "-9L., T39:+  3'S,"., 4$M$5., -+" H2$M&+  3M-$S 4,-3>!C93L5&.,  93'!< .) "+9!5!

;$!')  Y;$3!O.,2004 :297-298(  

 

)7a  !"#$% : &'()$% *'+,- ./',0$% 1Theory of Word Adjustment :  

  !"#$ %&  '"() *+  ,- .  / .0'(1  #$ 2  '34#$ 5  '"()$ & 67  3 8&  9 :  ', ;.0'(1  # <'"  = <  > ;
 ? '11 @1$+ ) Graen , Dawid and Weiss ( 8& A)1968 ( : ', 5 '"()#$ BC / D" EF

   GE0#$ 2   '34#$ 1H I   J$14#$ 5K   L,> 1   / .0'(1   #$ &   !"#$ <M   F $1+&   JH .   4#$ +"   0#$ %&   =&, <'   F &   > 7&
 5=&,#$ NJ$1+ &/??E47>E#$ 8&() "&O- .J %$C#$ I'P,4# .  

<M  F QRS  / +  P4E'1  5  J"E> 7T  U <  > V  40'(1 N  > 2  (1>#$ 8K9M  4 W  KA 7R+4  XR$ <&  3>Y&F
LUZ <'F IJ$14#$ *+>7>E#$ 5['F1 VK>A .J 2(1>#$ 5'. )+>,> "L&)  ;.K'+E#$1982 :37(  

  

+23 .-"4$% : *'56+7$% *3"76$% *'+,-Reference Theory:  

 +1KF1 <'#1/ 8+9)Hulin & Blood ( "()#$ BC/ 8&A 5'1968  / D" 4041 5 '"()#$ BCH <
#- .>4)' .4#$ 5'E=">#$ 5A&>=#$' \T>& A 73 Z4 +"0#$ &]  \& >&/  JV '+# .0'(1 #$ & !"#$ +& EFH 8 ]04 . ;

$ %$? '>>#$ @0) WKA 7L,' 1/ 7/ "()'1 5'E=">#$ V4A&>=F VX0) <"&P' +"0#&J & ]F . (,' . 4#
R 8H V  4A&>= +$"  JH'4)#$ <1  34 5  'E=">#$ V  4A&>= <  > 7  9H +"  0#$ <&  3 <^  J _&  !"#$ 8+  A 5  =;  &  >>1

 5  'E=">#$ V  4A&>= +"  0#$ &]  X&XH W  KA "&  4U' .  4#$ 5  '0'3#$ `  !14 8  # &  ])H 5  '"()#$ BC  / W  KA C  US'
 "   0#$ 5'   LUZ 7U+   4 84   ,' $C   /1 5   )"&P>K# `K   L4 .   4#$ %$?   '>>#$ ++   ,4 8   #1V   4A&>= "&   '4U$ .   J + 

=">#$&]F VX0) 5)"&P> 5'0'3 .J1 5'E. ) +$SJ @&)'- ;<&F>KJ2008 :59 (  

  

$%+23 8$"4 : *70"97$% *'+,-Opponent Theory:  

 a+)R 8&9)Landy ( 8&A 5'"()#$ BC/ 8'+P4F1978 bA1 ; BC / *"41 5>1&P>#$ 5'"()F %J"
c"  #$ W  KA <>?  #$ "1"  >F "  'd4' +"  0#$ *+  # .0'(1  #$ &  !"#$ <H 5  '"()#$ .  4#$ 5  0'(1#$ %&  Fe <  > 8

&]F 7>E' \&F#&c <13' +"0#$ &!"J ; F V9&,4#$ 5'$+F .Je V40'(1 \&['Z 2E!' 8 &['ZJ .  

 f'1 a+S   4 7   >$1A g&   )/ <H1 5   '0O&E#$ "A&   Z>#$ "&   O- .   J 7U+   ' .0'(1   #$ &   !"#$ <H a+   )R "   F4E
 \& '4$C <?$1 4#$ ( 0,# g #C1 V '+# 5 '0O&E#$ "A&Z>#$ 5>1&P> W#- +"0#&F  I 'P,4 W #- +"0#& F a+S ' $C /1

&  !"#$ &  !"#$ 8+  A "A&  Z> 5  >1&P> I  '"O <  A G'  F'1 ; <H a+  )R < (  0,F 81  P' .4$C  #$ 7  >&E#$ $C  /
 b4 & ])h 5 'F&='- 8H 5'FK X % )&3 Q$1 X 5 O"0>#$ 5 '0O&E#$ "A& Z>K# 5 >1&P>#$ I '"O <A <?$14#$ F4E "

+"0#$ aCS4 +9 5'E'FO "'c 5#&, b' .4$C #$ 7 >&E#$ $C / <H a+ )R +3S'1 ;< > + E  5 '?3">#$ 2[& (1#$
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.FLE#$ ?&]=K# b4 BC/ 5'&>,#$ 50'(1 <H1 &>3 ;> "F4E 14X> %1&04 <A 5#1[X .0'(1 #$ & !"#$ %&'
+$"Jh$ <'F .) `#&L +1>, ;.F",#$1994 :28 (  

  

+23 :;%+$% : <=07-)*'+,- ( +$0$Lawlwer Model :  

    "#1  # "  3CLawler  8&  A)1973 ( V  K>A .  J +"  0#$ &  !" ++  ,4 .  4#$ 5'  X0)#$ %&  'K>E#$ <H
 7>EK# 5FX)#&F +&EFH 5eTeF 59TA %$C1 i+,$1 &F'"P4.K' &>3 j"+44 5eTe#$ +&EFh$ BC/1 .0'(1#$:  

1- k4$"#$ .  

2-  2$"ZY$)+>#$5'+&'P#$ 8]O&>)H1 8]49TA1 <'"'( .  

3- &3 5    0'(1#$ *1    4,>1 7    >E#$ <    A &    !"#$ %&',T    L#$1 %&'#1S    X>#$1 ?&    =)Y) `#&    L +1    >,
 ;.F",#$1994 :27(  

  

+23 >7"?$% : *'+,-Z:  

 bHH 8#&  E#$ 7  F9 <  > 5  '"()#$ BC  / %  XX .  Z41Ouchi   8&  A)1981 (# k  )&=#&F 8&  >4/T
7>&EK# .)&X)Y$ b4 < # 7 >&E#$ 5 '=&4)- 5' !9 <H ( ,R : ', ; U < > 7 , 5 'K>EF 1H 7& >#$ 7C F 7T

"'1   O4#$ l1"   F <1"E   Z' 8   ]KE=4 5   P'"OF <'K>&   E#$ +$"   Jh$ i"$+- 8   KE4 <1+ .   034 R "1   >H BC   ]J ;
5A&>=#$;  5'"() &]'KA 81P4 .4#$ @Xh$1)Z (eTe./ 5 :  

1-  5Pe#$Trust :3S4 5')&F&'#$ %&XXS>#&J&]F <'K>&E#$ <'F 5Pe#$ 1= WKA + .  

2-  i"&]>#$1 IC,#$Subtlety :59+#$ aH 7>&E4#$ .J i"&]>#$1.  

3-  i+1     >#$1 5     0#h$Intimacy : 5     )'4> 5     'A&>4=$ %&     9TA <'1     341 <'"Um&     F 8&     >4/R$ .     /1
<>h&F 8/"EZ4 +$"Jh$ <'F %&9$+L1 >h$1<&. ) <&OKX +'1A ;<&EZ>#$1993 :67(   

  

+23 >!"@$% :*'+,- )X (*'+,-0 )Y ( +06'0+('"7 >AB0!$Dogulas MeGregor:  

 \$"eM  4> <&  3 aC  #$ "1='1"3'&  > "  Z) +  P#  \$"  'e3  V  F&43 1K  X&>FThe Human Side of 

Enterprise  8&A)1960 ( G>!1 "()#$ <'4&/ V)'<'4:  

 *'+,- C09))X (D"E%+)FG% HI3 *'$")$% :  

1- #$ <1F,' R @&)#$ 8(E> <-g#C $1A&O4X$ &>K3 V)1F)=4'1 7>E .  

2-  bH $C- R- <1K>E' R @&)#$ 8(E> <-g#C WKA $1"F= k&PE#$1 +'+]4#$1 5F9$">#$ %,41 . 

3- $ 8    (E> <-<']=1    > $1    )13' <H .    J <1    Fc"' @&    )# l1    >O#$ .    K'K91 5'#1[    X>#$ <1    K>,4' R1 ;
 <>h&F <1>4]'1W#- +'EF +,.  
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 *'+,- "7J)Y (*'$")$% D"E%+)FG% HI3 C09)F :  

1- &   =)Y 8]   X0)H <1   ]=1' @&   )#$ 8   (E> <-&   ]P'P,4F $1   >?4#$ .   4#$ 2$+   /h$ ? 8$?   4#R$ $C   / < n$1 ;
&3>#$ N> +$+?'2$+/h$ BC/ ?&=)Y 5F,&L>#$ iMJ .  

2- - 5'#1[X>#$ 7>,4 <A :,F#$ $1>KE4' <H <3>' @&)#$ 8(E> < 1F9 @'#1OPJ &]# . 

3-    9TU#$ 8]49&   O <   3#1 7   >E#$ .   J <1A+   F> @&   )#$ 8   (E> <- i">4   X> %&   XXS>#$ k   KcH .   J 5
&'[?= .  

 f41 \$"   >H +$"   Jo# 5F   X)#&F 7   >E#$ 5   '"()#$ BC   / "   F4E  \&   'E'FO  \&   '4$C1  k   )=4# <1   K>E' R 8   ])H1
&=)Y <3#1 k&PE#$8]# 5FX)#&F W)E>1 5>'9 aC Q.Z ?H . 4#$ . / %& !$"4JR$ BC/1 ; BC / %F X3

#$ 5'31KX#$ :1,F#$ .J 5'>/h$ 5'"()#$7 >E#&F 5PKE4>. ) < X,>#$ + FA 1 "+ ',#$ 8'/$" F n$ ;k #&O < F
2005 :64- 65(  

 b4 5PF&   X#$ %&   '"()#$ <H :   ,&F#$ *"   '1E&]F&,   Lh i++   E4> "   () %&   ]=1 <   A "   F .   /1 ;
.)& X)Y$ g1K  X#$ "' X04 71& ,4 K>&  EK# p"$1  O#$ q>& )"F . J <']4 'EJ$+18 /&  !"18 /?  '0,4 I" O18 

 n$1 8'K   X Q$+H W   #- 71   L1K# ;5'   !"> 5   '=&4)V   )H .   )E' $C   /1  N   '>= "   X04 i+   ,$1 5   '"() +   =14 R
 &!"#$ %R&, 8]'+#+A +=14 7F V>+A 1H5 )'&F4> " () %& ]=1 7e>4 %&'"() i r&U Zh $1 X"&> 

V>+A 1H V'J &!"#$1 7>E#$ 50K4U> s<$1#MF.  

  

 "E+$% K7%03./',0$%:  

 "eS  >#$ 7  >$1E#$ .  / <  A +"  0#$ &  !" W  KA i;V  40'(1  +"  0#$ 5  '4$CF I  KE4' &]  !EF <H :  ',
 &]!EF1 VX0) 5>()>#&F IKE4')5XXS>#$ ( 5 '['F#$ 21"(#& F I KE4' &] !EF1 +" 0#$ & ]'J 7 >E' . 4#$

 5O',>#$;7>&E#&F  8&9 +91"I#&U#$ +FA 2L&)" .K' &>3 %&A1>=> :Te W#- &]0')L4F:  

1- /S >1 %$"+PF IKE44 5'4$C 7>$1A & ]4J"E>1 &] X&'9 < 3>' . 4#$1 8] X0)H <'K>& E#$ %$"& ]>1 %T
[&   LU#$1 %&>   X#$ 7   'K,4 I   '"O <   A 7   e> <'K>&   E#$ N   >4=># i?   '>>#$ r) ;8'   KE4#$ 5   ="+ ;"   >E#$

 i"FU#$ %$1)X ;.0'(1#$ ?3">#$ ....&/"'c1(.  

2-  5'>'()4 7>$1A)5XXS>#$ 7U$+ (7>E#$ O1"Z1 21"(F IKE44.  

3-  I   KE44 5   '['F 7   >$1A,>#$ 5   '['F#$ 21"(#&   F 7   >&E#$1 7   >E#$ W   KA i"eS   >#$ 5   O') +   FA 2   L&)
U#$ ;I#&1982 :75(  

 LG0J :*')%=$% K7%05$%:  

$ <H %&    X$"+#$ %"    ](H+"    0#$ 5'    LUZF "eM    4' .0'(1    #$ &    !"# bH g&    )]J ; 8]E[&    FOF @&    )
.K' &> %&FFX>#$ BC/ 8/H <>1 Q&'4XR$ 1H &!"#$ W#- k"9H 8]4&'LUZ1:  
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- !+/$% *'M?2 :  

#$ <H %&   X$"+#$ %"   ](H+"   0#$ 5'   LUZF "eM   4' 7   >E#$ <   A &   !" bH g&   )]J ; 8]4   E'FOF @&   )
LUZ1Q&'4XR$ 1H &!"#$ W#- k"9H 8]4'&>K3J ;  4AT# +" 0#$ *+ # 7 '> g&)/ <&3?$?  8$" 4,$1 V 'H"F

$C7  >E#$ <  A &  !"K# k"  9H <&  3 &  >K3 V  4O1d  !#$ 7  >,4 W  KA +"  0#$ i"+  9 %+$? &  >K3 V  )H &  >3 ;  .  J
 1 7>E#$&!" "e3H <&3 &>K3 ;&]E> 2'34#$1 7>&E4#$ b'1 5A" XF <1 XA&P4' <'C #$ g[#1H &>H ; <1 OF,

&   A 8])^   J %&   FPA +1   =1 "1   J 1   )13' &   > i+< 7   >E#$ <   A <'   !$" "   'c'C   #$ r&U   Zh$ <H &   >3 ;< 
 \& !" " e3H $1 )13' <H W #- <1K'>' %&A&FZ- <> 8]# l&4' &>F <1E)P'  7 >EK# 5 0K4U>#$ k )$1=#$ < A

 g [#1H < >$C #<' 5 '#&A 2$+ /H1 l1 >OF <1 (04,' <H W  #- 8]4& ', . J Q$+E X#$ r&U Zh$ 7 '>'1 ;
A .   J Q$+E    X $1   )13'"   'c1 8]4&    ', .    J Q&   XE4#$ &    >H 8    ]K>  5    'K[&E#$ 8]4&    ', O   >) <    A <'    !$"#$

 &> i+&A 8])^J 5'A&>4=R$18]K>A W#- 5X&E4#$ BC/ <1KP)') . +>,H"/&>; 2000 :231(  

)& X)Y$ 5' LUZ#$ 8]J <3>'1& LU#$ 5 A1>=> & ])H W KA 5' rU Z#$ & ]F ? '>4' . 4#$ r[
B"'c <A 2 9$1>#$ . J V4F&=4 X$ ++ ,41 V E> <'K>&E4>#$ +$"Jh$ 5J&3F +"0#$ 59TA ++,4 .4#$ ./1 ;

V  ]=$14 .  4#$  #R+ g  #C W  OAH &  >K3 5  '#&A 2  9$1>#$ BC  ]# V4F&=4  X$ %  )&3 &  >K3J ; 5  ="+ <H W  KA 5
#$i"'F3 .0'(1#$ &!") .> <'+#$ lTL +>,9&F#$ +FA;. 2001 :80 (  

 b41 V   X0) +"0#&   F 5   PKE4>#$ 5   '4$C#$ %$"   'd4>#$ <   > 5'   LUZ#$ "   F4E V31K   X .   J "eS   4 .   4#$1
V4&J"   L41'31K   X#$ Q&   >KE#$ *"   '1 ;' "'   X04# a1   ',1 a"1"   ! "   >H 5   '>+m$ 5'   LUZ#$ 8   ]J <M   F <

 1 +"0#$ g1KXg1KX#$ $C]F SF)4#$ WKA i+A&X>#$R &)/ <>1 ; +# "J$14' <H +F ` !$1 8 ]04 "'+>#$ *
$ +$"  Jh$ 5' LUZ#]'=1  4 < > <3>4  '# V E> <1  K>E' <'C # i+&04 XR$1 8]<  >> iQ&  03F 8 /  .  J 5 'KA&J1

5>()>#$ 2$+/H I'P,4) . <X,8'", ;1997 :47  (  

- D%=$% C%+)#%  :  

3 &>K3 4AT# +$" Jh$ *+ # 7'> g&)/ <&?$?  &/"+ 91 & ]4>'9 . J 1 KE#$1 %$C #$ 8$" 4,$1 aH"#& F
K3 &  >.0'(1  #$ &  !"#$ W  #- k"  9H $1)&  3 8]4  >'9 .  J r&  P4)&F <1"E  Z' <'C  #$ r&U  Zh$ g  [#1H &  >H ;

8]0[&(1 <A &!"#$ 8+A W#- k"9H <1)13' &> i+&A 8])^J 8/"+91. ) 8(&3 "'!U+1 >,; 2002 :

85(  

- N0OE$% K7#) :  

$ <&  3 &  >K3 \T  >,4 "  e3H +"  0# 7  >E#$ .  J O1d  !K# 2  '34#$1 7  >&E4#$ .  J VJ"  L4 <  X,1 ;
>3 & ]E \& !" " e3H <&  3 & >K B" 'c N > 5  )"&P> 5  '>'()4#$ 73& Z>#$ < > 8/"1+  L 5P' !#$ +$" Jh$ &  >H ;

#$1 1  eFK' &  > 8])^  J 5  '#&>E#$ %TA&  04< .0'(1  #$ 8/&  !" $1+  P0' <H. ) 8(&  3 "'  !U+1  >,; 2002 :

85(  
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- !+/$% C'P:  

 \$"1+ 8'P#$ kEK4  \&>]> .)&X)Y$ g1KX#$ +'+,41 V'=14 .J$ 2K4U'1 ; "Jh .4#$ 8'P#$ .J +$
7&>#$ 8'PF +P4E' <> @&)#$ <>J ;%$"'d4>#$ <> +'+EK# g#C N="'1 ;&]F <1)>S' +P4E' <> 8])>1 ;

'PF8 EF#$1 5'A&>4=R$ 5)&3>#$N>4=>#$ 5>+U 8'PF +P4E' "Um$ DW#- "eS' B"1+F $C/1 ;  "'F3 +,
7>E#$ <A +"0#$ &!" WKA. ) 8(&3 "'!U+1>,; 2002 :85 (  

- 5F%!$%*':  

 Q$+o   # +"   0#$ 5   'EJ$+ i1   9 <-)a+"   0#$ +1   ]=>#$ ( N'O4   X' V   )MF B+&   P4A$ *+   > W   KA +   >4E4
 I   'P,4V   [$+H 1H V   K>A 71&   ,' &   > ?&   =)- 1H &   > $C n$1 ; g   #C t&O4   X$ 1H 5   >[T> iM   J&3> 8'+   P4 <   >

$ t&FZY 5='4) &!"#$ W#- a+S4 .4#$1 5FX&)>VJ+/ I'P,4 I'"O <A V4&=&,# +"0#) .+'E X + >,> 

&OKX<; 2004 :155 (  

 b4 $C   3/1 5   =&,#$ 1H rP)#&   F "1E   Z#$ .   J IT   O)R$ 5   OP) 5   'EJ$+#$ "   F4E#$ 1H 5'=1#1'   X0
#$5'X0) W KA 8$+ 9Y$ W KA V e,' & >> +" 0#$ *+ # l&'4"R$ 8+A1 IKP#$1 "414#$ <> 5#&, kFX' $C/1 ;

  XBC  / "41  4#$ 5  #&, 2  '0U4# <'  E> g1K n$1 ;"41  4#$ 5  #&, %  #$? g  #C .  J `  =) &  > $C^  J ; 2  91 &  > $C
 b' g  #C I  'P,4 8&  >H I[&  A.0'(1  #$ &  !"#$ I  P,4' R .#&  4#&F1 7  >h$ 5  F'U1 O&  F,Y&F +"  0#$ k&  L; 

 b4 g#C  # "'eM  4 5  '+"0#$ 7  >$1E#$ "  e3H <  > 5  'EJ$+#$ "  F4E \$ +"  0K# .0'(1  #$ &  !"#$ *14  X> W  KA) . <  X,
8'",; 1997 :110(  

- *'3"7)6G% *-"(7$%  :  

 7  >&EK# 5  'A&>4=R$ 5  )&3>#$8A+  4 B"1E  Z ??  E41 B&  !" 5  )&3>#$ BC  / "1/+  4 <H <'  , .  J ;
 \&F#&c !"#$ 8+A1 Q&'4XR$ W#- a+S4 &>&) . ;"/&> +>,H2000 :243(  

- +75$%:  

 u'F4 f< 'F&='- 5'O&F4"- 59TA +1=1.0'(1 #$ & !"#$ 5 ="+1 " >E#$ <' F 5 " >A +$? & >K3 aH ;
  0#$+$? &  >K3 +"% 7  >E#$ <  A B&  !" 5  ="+ .  J kF  X#$ <1  3' +  91 ;$ %&  ,1>O <H g  #C .  J 2  (1>#

5  E04"> <1  34 B"  >A 5  '$+F#$ %&  =&,#$ %R&  ,#$ k  KcH .  J &  ]KF&P' R .#&  4#&F1 ; N  9$1#$ &]EF  Z' .  4
50'(1K# .KE0#$ kFX4'1 ;.0'(1#$ &!"#$ 8+A .J 5 'E9$1 " e3H +" 0#$ `F L' " >E#$ 8+ P4 N> <3#1 ;
 "+ D0U)   41.   KE0#$ N9$1#&   F W   !"'1 V   4&,1>O 5   = ? g   #C W   KA k   4"4'1 ;0'(1   #$ &   !"#$ i+&   '.. 

) +>,> <'+#$ lTL;.9&F#$ +FA 2001 :213(  

-  .3"7)6G% Q0-$%)>-6$% :(  

 1"  0#$ 5  X$"+F %  >&9 .  4#$ %&  X$"+#$ q[&  4) %  )'&F47  >E#$ <  A &  !"#$ .  J <'  X)=#$ <'  F I ;
 Q&   X)#$ <'   F 5   '+"0#$ %&   JT4UR$ <   > 7   'KP#$ g&   )/ <H W   #- %&   X$"+#$ D   EF %"&   ZH +   PKJ 7&   ="#$1

 "eS  >#$17  >E#$ Q$+H W  KA i 5  '=&4)- .  J 5'  X&XH %&  JT4U$ +1  =1 8+  EF %&  !$"4JR$ %K  L14 :  ', ;
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H W  #- "'  Z4 7  [R+ +  =14 R V  )^J k1K  Xh$ @0)  F1 Q&  X)#$1 7&  ="#$ <'  F 7  >E#$ W  KA "eS  ' @)  =#$ <
7>E#$ <A &!"#$) . i+=&>5'OE#$; 2003 :44 (  

 u<3' Q&X)#$ <H W#- %&X$"+#$ DEF "'Z4 &>)'F '4X$ "e3H \Q&  . J 7& ="#$ < A <]#& >AH <>
 "J <1   34 :   ', 5   0K4U>#$ %&   >()>#$]   L u<  i+1+   ,> .   9"4#$1 8+   P4#$ .   J).+'E   X +   >,> <&OK   X; 

2004 :193 (  

- *'3"7)6G% *$"#$% :  

&,#$ "'eM    4 71    , %&=&4)4    XR$1 %&    X$"+#$ 5    K9 <    > 8c"#&    F &    !"#$ W    KA 5    'A&>4=R$ 5    #
.0'(1   #$ ?   4>#$ <'0(1   >#$ <H &]   !EF %+   3H +   PJ ;#&F 7   >E#$ <   A &   !" "   e3H 8   / <'=1 N   > 5   )"&P>

<'=1?  4>#$ "  'c 8  ][T>? %+$? &  >K3 Q&  )Fh$ ++  A +$? &  >K3 V  )H W  #- %&  X$"+#$ D  EF %"&  ZH &  >3 ;
 bh$ %&'#1SX>#$&F1 8 ]# 5F X)#&F 7 >E#$ 5 '>/H < > +'?' &>> 5'"X8]'+ # .0'(1 #$ & !"#$ i+& '? .#& 4# ;

 8 # %& X$"+#$ BC / <H W#- &)/ i"&ZY$ k='1 'F1?E#$ k )&= W #- *" Uh$ %R& ,#$ 71& )44 j$1? #$1 5
7>$"h$1 <'PKO>#$ 7e>. ) i+=&>5'OE#$; 2003 :44(  

- .7'I5)$% R0)@7$% :  

 \& >KE4 " e3h$ 7 >&E#$ <H W #- :&,FH i+A %KL14 & !" 7 9H <1 3'  7 >&E#$ < > 7 >E#$ < A
&>KE4 79h$%&,1>O <H W#- g#C .J kFX#$ N="' +91 ; 4 "e3h$ +"0#$5 E04"> <1 34 &>KE +$" Jh$1 ;

i+& E#$ . J ./1 50K4U> 2[&(1 <1K4,' 8]F 8]X0)H <1)"&P' <'C#$ & '"$+- 5 E04"> B+ =' R + 9 $C /1 ;
 5   ="+ 7   P4 .#&   4#&F1 V   K>A .   J   >KE4 7   9h$ 7   >&E#&F 5   )"&P> B&   !"&. ) W0O   L>'1&   Z ;v1996 :

113(  

- ./',0$% R0)@7$% :  

 bH .   4#$ :&   ,Fh$ %   f#+   >#$ <H W   KA %   '"= <'   LLU4>#$1 <'"'+ 1   )13'<  \&   !" "   e3H  <   >
7&>E#$ .)+'EX +>,> <&OKX; 2004 :193(  

# <^ J +" 0#$ &]Kd Z' .4#$ 50'(1#$ 1H ?3">K# 5FX)#&F1 "'eM 4 & ] \$  " 'F3 \$ .0'(1 #$ & !"#$ W KA ;
 \&F#&c 5E04">#$ 5'"$+Y$ ?3$">#$ k&,LMJ #$ < > W KAH 8/& !" <1 3' &> *14 X>#$ . J 7 9h$ <'K>& E

a"$+Y$) . <'+#$ lTL.9&F#$ +FA; 2002 :233(  

 "1R1 "4"1 F & ]F 8& 9 . 4#$ 5 'F'"=4#$ %& X$"+#$ q[& 4) %"& ZH + 91)Porter & Lawer, 

1995 ( <'&4  X1 +  )T=) n$1)England & Stein, 1961 ( 81"  J1)Vroom, 1964 ( <M  F
O OF4"' &!"#$ *14X> \&'+" +$" Jo# .0'(1 #$ *14X>#$ N>& ># g #C "' X04 < 3>'1 ;  2[& (1#$ V ,'44

 bE#$H 7  >A 21"  (1 W  KAH .A&  >4=$ ?  3">1 5  'O$"P>'+ "  e3H 2$"  Z n$1 ?J$1  ,1 "1  =H <  > &  'K 7  !J
*+,41 i"&e- "e3H 7>A *14,>1. ) +>,H "PL"1Z&A; 1983 :170(  
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- *7!?$% S!7 :  

 b'F 5  >+U#$ i+  >F +  LP<'  E> 7  >A .  J 5  ')>?#$ i"  40#$ &  ])M 5  >+U#$ i+  > <H 7[R+  #$ "'  Z41 ;
 b4 2  (1>K# \&  4&Fe "  e3h$ 7  >&E#$ "  F4E  14 .  J">E#&  F 5  )"&P> 7  >E#$ <  A &  !"#$ N  9. )i+  =&> 5  'OE#$; 

2003 :45(  

 %  K9 &  >K31 V  K>A <  A B&  !" +$? &  >K3 7  >&E#$ 5  '>+9H %+$? &  >K3 V  )H %&  X$"+#$ %"  ](H1
0#$ &!" 79 7>E#$ .J 5'>+9h$VK>A <A +") ."/&> +>,H; 2000: 231 (  

- !+/I$ K75$% *'7TJ:  

> <'F4 7 >&E#$ i& ', ? 3"> 1 / 7 >E#$ <& 3 & >K3 V )H 5 0K4U>#$ :& ,Fh$ q[&4) <Central 

life interest  \$+  = 8  ]> V  )H aH H <  > V  # 5F  X)#&FV4"  XH 5  Z'E>1 V4  Z'E> 7  = 5  ="+ %  )&3 &  >K3 ;
"F4E' aC#$ 7>&E#$ &!" 5="+ <> "e3H 7>&E#$ $C/ &!" 7 >E#$ j"& U Q&'ZH .J V4&', ?3"> aH ;

R 7>E#$ $C/ <H  b' \&>]> "F4E  0)' <H N'O4 X' 7U+ K# *" UH "+& L> +1 =1 kFXF < > V X0) W KA I
V4"XH WKA1 &]#TU. ) W0OL>v'1&Z; 1996 :113 (  

- !+/$% S+!P:  

 \& Fc$" rU Z#$ <1 3' <H .03' R T J V '+S' W 4, 7 >E#$ . J < > + F  ;i"+ P#$ " L)A "J1 4
 &]F +LP'1")/C#$ %$"+P#$1 %$+$+E4XR$$+h 5 ')+F#$1 5 'i++ E4> 8& ]> Q" %$+$+E4 XR$ BC / 7> Z41 ;

7  >E#$ Q$+h 5  >?T#$ %$"&  ]>#$1 %&  >1KE>#$1 5  J"E>#$ k1  c">#$ V  =1#$ W  KA 5  ')/C#$ %$"+  P#$ &  >H ;
 5    OF4"> .    ]J5    ')/C#$ 8&    ]>#$ Q$+H W    KA i"+    P#&F 2T4U&    F %$"+    P#$ BC    / W    #- 5    =&,#$ %1&    0441 ;

#$ &   'KE#$ i"$+Y$ %&'14   X># 5F   X)#&F 5   L&U 2[&  (1#$ W   KA +)4   X4 %$"$"   9 C&   U4$ k   KO44 .   4 7   'K,4
5  '&)EF "  '304#$1 %&  >1KE>#$$"+  P#$ BC  / 8  /H <  >1 ; %)KF&9 ;5  '3$"+Y$ 5A"  X#$ ;Q&3C  #$ ;k&  X,#$ 5  '

 ;.)&  3>#$ "1  L4#$i"3$C  #$( b41 ; <  > i"3$C  #$ "  F4E5  'J"E>#$ 1H 5  ')/C#$ %$"+  P#$ 8  /H I  KE4' &  >'J &  >H ;
 i"+  P#&F 5  OF4"> .  ]J 5  ')+F#$ %$"+  P#&FA5  0K4U>#$ 5  ')+F#$ 8&  ]>#$ Q$+H W  K) . +'E  X +  >,><&OK   X; 

2004 :193(  

 8]4$"+ P# 5 >[T> " 'c \R& >AH 1H <1/"&3 &]# 8/1 \R&>AH <1+S' <'C#$ +$"Jh$ DEF g&)/1
3H 7&  >Ah$ BC  / %&  FKO4> <1  34 +  9 C- 8]4$+$+E4  X$1 8]4&  )&3> n$1 7  9H 1H rU  Z#$ VE'O4  X' &  >> "  e

V)>X&)>#$ +"0#$ N!1 <- ; @0) #$ 8 KA & ]# *+L4 .4#$ %&A1!1>#$ 8/H <> 8[T>#$ 7>E#$ .J k
 W   #- W   >"' aC   #$ .   )]>#$ V   '=14#$ :   ', <   > 7   >E#$1 +"   0#$ <'   F 5   >Q$1>#$ 2+]4   X' aC   #$ .   )]>#$
 5' LUZ#$ V 4$?'>1 V #1'>1 V4$+$+E4 X$1 V 4$"+9 N> kX&)44 .4#$ 7&>Ah$ "&'4U$ WKA +"0#$ i+A&X>

FU1 &   !"#$ V   # I   P,' &   >F V   4$"t&F   ZY$1Q&   P4)$ 2+]4   X' aC   #$ .   )]>#$ Q&   P4)R$ :   ', <   > g#C   3 ; 

l&=)F 7>E#$ Q$+h +"J `KLH) .7R W',' &'"3? ;2007 :113–117(  
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 L"'-"4 :5$% *'7',-)$% K7%0)*@@U7$"; VI5))(  

 .   /1#$ 7   >$1E .   4#$ I   KE44p"$1   O#$ q>&   )"FFC   / +1   X' &   >1 ; q>&   )"F#$ $ 1H t&   !1H <   >
&9TAF OF4"4 5'0'(1 %7'FX WKA 7>$1E#$ BC/ <>1 ;2(1>#$1 50'(1#& 7&e>#$:  

- +6W%:  

73  Z'1 p"$1  O#$ q>&  )"F 2  (1># "  =h$  <  > \$+  ,$1 7  >EK# B?  '0,4 .  J 5'  X&Xh$ 7  >$1E#$
q>&)"F#$ $C/ .J VK>A <A 2(1>#$ &!" .J `!$1 "eH <> V# &># VK>A Q$+H .J V')&041.  

 "3C   41"@&   FA 5K']   X "<M   F Y 5   >]> 5K'   X1 "   =h$&,#$ t&F   Z 5   'A&>4=R$1 5   '+&>#$ %&   =
+$"Jo# 5 '+"O 5 9TA +1 =1 W#- %&X$"+#$ <> "'e3#$ %"&ZH +91 ; < A & !"#$1 7U+ #$ *14 X> <' F
7  >E#$/&  !" N  04"$ +$"  Jh$ 7  U+ *14  X> +$? &  >K3J ;7  >E#$ <  A 8`',  L#$ 1  / @  3E#$1 ;. ) 5K']  X
 +>,>@&FA ;2003 :176(  

>#$ %&X$"+#$1 %&'"()#$ 8(E> %"](H1M41 %w J&3>#$1 "1 =h$ 5 '>/H 5 ')$+' @1 >K>#$ & /"'e
+"   0#$ 5   '=&4)- W   KA bH .   4#$ 5'F   X)#$ 5   '>/h$ .   J %&   91"0#$ 8   c" g   #C1 ;5   '+&>#$ ?J$1   ,K# %   'OA ;

 \&   >&>4/$ %   OAH +   9 5   '"$+Y$ @"$+   >#$ 7   3 <H +   =' 5   '"$+Y$ @"$+   >K# r,04   >#$1  "   'F3 \$  ?J$1   ,K#
5'+&>#$ ?3" .4#$1 5'31KX#$ 5X"+>#$ W4, ; "1+1 5 '>/H < > rP) 4 8# 5'+&>#$ "'c ?J$1,#$ WKA %

$1  ,#$ .  J 5  '#&>#$ ?J40,  'V  ]'=141 +"  0#$ ? 7  L, .  4#$ 5  '+&>#$ %w  J&3>#$1 "1  =h$ 5  '>/H N  ="41 ;
X1 &])h +"0#$ &]'KA+" 0#$ *+# 5=&, <> "e3H NFZ4 5K'5'=1#1' X0#$ V 4&=&, NF Z4 . ]J ; I P,41 ;

$ 5  )&3>#$ V  # "J1  41 ;<>h&  F "1E  Z#$R5  'A&>4=#- "  ()' &  >3 ;V  4'>/h 5  XXS>#$ "'+  P4# ?  >"3 &  ]' .

) +>,H a+=1;<X',> 2004 :58(  

- K75I$ *'!"7$% 10+,$% :  

 < >J ;7 >E#$ 7& => 2T4U& F p"$1O#$ q>&)"F .J &]4+1= :', <> 7>E#$ 21"( %1&044
J1"( <^J <?&U>#$ .J \Te> 7>E'V <>A 2K4U4 .J 7>E' $C3/1 ;N'?14#$ ?3$">  

3C  '1 """1  Z&A +  >,H "<M  F 7  >&E#$ Q$+H W  KA &  /"'eM41 5  '+&>#$ 21"(#&  F 8&  >4/R$ H+  F  C  )>
 <'e,&  F#$ <  > "  'e3#$ &  ]#1, *"=M  J .A&)  L#$ @0)  #$ 8  KA "1  ]( Q&  ,)H W4  Z .  J :1  ,F1 k"&  =4

8#&  E#$#$ O'   ,>K# &  ># g   #C ;V31K   X1 7  >&E#$ W   KA "'eM  4 <   > a+&  > ;<  >1  ;iQ&   !Y$ 7  >$1E#$ BC   /
;5'1]4#$ ;i"$",#$ 5 J&()#$ ;?$? 4/R$ ;Q& !1!#$& /"'c1 7 >E#$ 7[& X1 ; ; \& 9TO)$1 'eM4 < > W KA & /"

  4 &  ])^J +"  0#$ 7  >,4 5  ="+ S 7  >E#$ 5  ['F# V  KFP4 5  ="+ W  KA "eV  K>A <  A B&  !" W  KA .#&  4#&F1 &  >3 ;
" 'c 7 >E#$ %&'E !11 5 '+&>#$ 21" (#$ Q1 X# <H W #- %& X$"+#$ BC / 8(E> "'Z4  5 9TA 5 ,'">#$

& !" 8+EF i"'F3BR&F VX&X,- W#- a+S4 &]4>QT>1 ;& !"#$1 .X0)#$ l&'4" .0'(1#$) . "P L + >,H
 ;"1Z&A1983 :151(  
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 &]A$1)H W4ZF 5'+&>#$ 7>E#$ 21"( "eS417 >E#$ 5 ['F# +"0#$ 7FP4 5="+ WKA <^ J g#C #1 ;
 LE#$ . J <& X)Y$ t&O4 X$ + P#1 7 >E#$ 5 ['F < A +$" Jh$ & !" W #- a+S4 i+'=#$ 5'['F#$ 21"(#$ "

' <H :'+  ,#$&  ]'J 7  >E'1 v'  E' .  4#$ 5  ['F#$ 2  '3 .  4#$ 7[&  X1#$ "'J1  41 k  K= 7T  U <  > g  #C1 ;
&X4<&>H1 5,$"F VK>A Q$+H .J B+A. ) +>,H <>,"#$ +FA;<&='/ 2000 :198(  

- K75$% *5';N :  

 7  >E#$ $C  / 2  K4U'1 V  [$+MF 81  P' V  F r&  U ++  ,> 7  >A p"$1  O#$ q>&  )"F .  J 2  (1> 7  3#
 "Um 2(1> <> kX,2(1>#$ 7/&3 WKA i&PK>#$ 8&]>#$1 50'(1#$ t1).  

 1"    'c 8H \&'+    'KP4 \&    ')'41" <&    3 $C- &    > 7    >E#$ 5    E'FOF +    LP6'  +    '+=4#$ <>    !4' .    )'41"
"&   34FR$1 ; 1   ,) iR&   F>T#$1 :$"   43R$ 8+   A1 7&   >/Y$1 7   K>#$ :$+   ,- W   #- +1   P' .   )'41"#$ 7   >E#&J

 "1EZ1 t$+FY$ N'=Z4 8+A kFXF ;"'1O4#$1 :'+,4#$5 '>/H aC F @' # V K>A <M F +"0#$) . +1 >,>
 <&>KX<&'>E#$ ;2004 :308(  

A &  >)'F5  ')'41"#$ "  'c 7&  >Ah$ D'  P)#$ W  K  <'  X,4# a+S  4 "'1  O4#$1 +  '+=4#&F 8  X44 .  4#$
 b4 7  >E#$ 5  E'FOJ ;V  X0)F V  4Pe a1  P' &  >> ;?  =)b' V  )MF1 V  4>'PF @  ,' 7  >&E#$ <h ;Q$+h$ \T>&  A "  F4E 

 .  J \&  >&/40,  'O&  F,- 1H ? <'K>&  E#$ ; V  >1' 5  '&]) .  J V  4>'PF 7  >&E#$ @  ,' R aC  #$ 7  >E#$ <H g  #C
 \$?J&  , *"  ' R .#&  4#&F1 ;B"1+ 5  '>/MF V  X&X,^F 7  >&E#$ <$+  PJ W  #- a+S  '  7  F ;Q$+h$ .  J <'  X,4K#

 x"f' 7(', 8$1+ #$ 5 '&]) k$"49$ kb9< > r bKUf' W 4 & 3#$ $C /& F&[43$ V # kF X' + 9 aC #$ @1F) . + >,>
 8X&9 ;.41'"P#$1993 :221(  

- 1%+2X%0 S!"'9$% Y0I@J Z3 "E+$%:  

- +"0#$ g$"+- <&!" 5="+ .J "eS4 V'KA N9$1#$ 2$"ZY$ i+1=1 *+>B 1 ; + >4E' & )/ ">h$
+"  0#$ g$"+- W  KA  >&>4/$1 2"  Z>#$ 5  #$+A 71  , B"  () 5  ]=11 ;&>,1 <'  X1S">#$ <1S  ZF V'V  # V  4 .

) +>,H"/&> ;2000 :243(  

   E#$ N   > i"$+Y$ k1K   XH < n$13"&   Z>#$ 7T   U <   > 5   J+&]#$ 5   '0'(1#$ Q$1   =h$ I   KU1 <'K>& 5
%&  X&'X#$ 8  X"1 %$"$"  P#$ C&  U4&F I+  L#$1 rT  UY$1 .  >'()4#$ QR1  #$ l1" 5  '>)4 W  KA 8]E=  Z4 ;

$1 5>()>#$ WKA 8[$+#$ r",#). 8(&3 "'!U+1>, ;2002 :176 (  

- .P+)$% [+F:  

 b'5 '9"4#&F +LP: "%$C 5 0'(1 7 >&E#$ 1H 2 (1>#$ + 'KP4 0'(1 < > " F3H 5'#1S X> 5PF& X#$ V 4
&   ]4="+ <   > W   KAH 5   ="+1" k   4">#$ i+&   '?F OF4"   4 &   ])H C- &   !"#&F 5   '19 5   9TA 5   '9"4#$ r"   0#1 ;

$ <  > 2$"4A&  38$?  4#R$1 71C  F>#$ +  ]=#&F i"$+Y b' 5  '9"4#$ "'J1  4 <H &  >3 ; "0#$ +  E 5  '>)4# 5F  X&)>#$ 5  L
7  >&E#$ %$"+  9 g&  )/ <H W  #- %&  X$"+#$ D  EF "'  Z4 C- ;  4 <'  F 5  '+"O 5  9TA 5  '9"4#$ r"  J "'J1

.0'(1 #$ &!"#$1 1 / .0'(1 #$ & !"#$ W KA 5 '9"4#$ r" J " eh ++ ,>#$ 7 >&E#$ <H 81" J *" ' & >3 ;
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>O5 '9"4#$ r"0# +"0#$ %&E914 1H l1 "'J1 4F l1 >O#$ $C / t&F Z- 5 >()>#$ W KA k =' $C / W KA1 ;
 5'9"4#$ r"Jl1>O 7>&A 73 &!" D0U)$ R n$1) . "PL +>,HZ&A ;"11983 :147(  

  X, V  =1 W  KA 7  >E#&F <1  >1P' 8])M  F $1"E  Z' <h @&  )#$ j&  4,' :  ', \&  J$"4A$ <1  FKO'1 <
g#C  F \&  '="&U<''"  UH <'4+  [&J V  E> 7  >,'1 2$"  4AR$ t$1  )H 8  /H 1  / .  9"4#$1 ; :+&  '? "  =h$ .  J i

5)&3>#$ .J <'X,41) .3? ;7R W',' &'"2007 :113–117(  

TA +1 =1# %& X$"+#$ q[& 4) "'Z41 4 <' F 5 '+"O 5 9 ;7 >E#$ < A & !"#$1 5 '9"4#$ r" J "J1
 81"  J *" '1)Vroom, 1964 ( 1  / .0'(1  #$ &  !"#$ W  KA 5 '9"4#$ r"  J "  eh ++  ,>#$ 7  >&E#$ <H

9"4#$ r"  J <  A +"  0#$ %&  E914 1H l1  >O5  ' "  F3H V  '+# 5  '9"4#$ %&  E914 1H +"  0#$ l1  >O <&  3 &  >K3J ;
 1  / &  >>7  >E#$ <  A B&  !" 7  9 &  >K3 T  EJ l&  4>KA1 ;  !" W  KA 5  'KE0#$ 5  '9"4#$ "  eH <^  J V  ' +"  0#$ &

&]# VE914 *+> WKA 29144 kF X'X g #C <^ J $"'F3 5'9"4K# VE914 <&31 5'9"4 WKA +"0#$ 71L,J ;
&, <> "F3H Q&'4X$ V#5E914> "'c 5'9"4#$ BC/ <13 5#. ) "PL +>,H"1Z&A; 1983 :176(  

='- i"eS  >#$ 7  >$1E#$ <  > 7  >&E3 5  '9"4#$ 5  'KA&J +  >4E41 &  > $C- .0'(1  #$ &  !"#$ W  KA &  F& 8  4
 $C- ;V   4Q&031 +"   0#$ 5   '=&4)^F &   ]OF"<H  &   'KE#$ %&   =&,#$ t&F   Z-)1   >)#$1 "1   O4#$ (5   '>/H 1C  *+   #

&  'KE#$ %&  =&,#$ a1C +$"  Jh$  '>'()4#$ %&'14  X>#$ 2  K4U> .  J <1  OOU>#$1 <1e,&  F#$ 84  /$ +  91 ; 5
 0'(1 & /"&F4A&F k'"+ 4#$ 5 0'(1F'1 O41 5 '>)4 . J 5' X'[" 5  )&3 5 >()> aH . J 5'" ZF#$ +"$1 >#$ " %

5  >()>#$ BC  / t1  ) <  A "  ()#$ D  dF1 5  9TE#$ %$C %&  >1KE>#&F +"  0#$ +  '1?4 W  #- 2+  ]' k'"+  4#&J ;
 Q$+h i"1  O4>#$ k'#&  Xh&F1 V  40'(1F 1 1V  40'(1 %&'#1S  X>1 %&  F=$ %$"&  ]>#&F +"  0#$ +  '1?4 g#C  3 ;

 V)3>4 .4#$ 5>?T#$ < 3>> +]= 79MF V40'(1 ?&=)- <>)&]> 5 '>)45')& X)Y$1 5 ')/C#$1 5 ')0#$ V 4$"( ;
 5  '>)4 I  '"O <  A 5  '#&E0F V  40'(1 Q$+H <  > <3>4  ' .  3# V  4&/&=4$ "  ''d41 +"  0#$ 5  '>)41 Q&  )F $"  'UH1

$ 5'F&='Y$ %&/&=4R7>E#$ .J) . +>,H a+=1<X',>; 2004 :60-61(  

- \F%0#$% :  

>#$ <> 5>+P>#$ 5'="&U#$ 7>$1E#$ <> 5A1>=> ./ ?J$1,#$ *1 P#$ i"& e- W KA i"+&P#$1 5>()
4  X> B&  =4&F V4&J"  L41 V31K  X W  KA "eS  4 .  4#$1 +"  0#$ .  J 5  =4)>#$ 5  '3",#$ 5  'KE0#$ <  > <'  E> *1

Q$+h$ ; Q$+h$1 5 'EJ$+#$1 & !"K# 5KP4 X>#$ %$" 'd4>#$ 8/H +,H 73Z4 ?J$1,#$ <H WKA N'>=#$ I04'1
F <'K>&E#$ g1KX WKA "eS4 &>3&!"#$ WKA @'#1 8&A V=1 kX,J) . .3? ;v1),1985 :86(  

-  K75$% D"3"@)K75$% ]7"-+;:(  

 ;.> X"#$ 8$1+ #$ 5 '&]) + EF & > W #- + 4>' k #&d#$ . J p"$1 O#$ q>&)"F .J <'K>&E#$ 7>A <-
 $C  / .  J 7  >E#$ 5  E'FO W  #- N  ="' $C  /1 ;5'A1F  Xh$ 7  OE#$1 5'>  X"#$ 7  OE#$ 8&  'H .  J g#C  31

(#$ %,4 7>E#$ V>&]> 8/H <> aC#$ q>&)"F#$5FEL#$ 21".  
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 "3C  '1" "P  L +  >,H"1  Z&A "<M  F +$"  Jh$ <1  0K4U' 7  >EK# 7  !0>#$ %  91#$ .  J <  > 8])  >J ;
 \$"&  ]) 7  >E#$ 7  !0'  \T'  # VK  !0' <  > 8])  >1  <  > 8]'  J &  >3 t&  OP)$ T  F 7  >EK# 7  '>' <  > 8])  >1

$ 8&()K# l&4"'$C3/1 "e3H 5,$" %$"4J a14,' aC# :', ;<H  \$" eH 5FX&)>#$ 7>E#$ %&A&X#  y#& F
 5 ,$" %$" 4J 7& U+- < > + F T J ;&]'KA I04> 7>E#$ i+> %)&3 < n$1 <'K>&E#$ &!" WKA 5'>/h$

Q$+o # + '= O>) WKA (&0,K# IFX> Q$"=^3; F& ='- "'eM 4 < > & ]# & ># g #C \&' X0) +" 0#$ W KA . 

 \Q&    )F1 ;&'1    !A1  &    ]#&U+Y 5F    X&)>#$ %&    91h$ <1    F"=' <'e,&    F#$ <    > "    'e3#$ l$" g    #C W    KA
>#$1$ "$+   P<'   >[T>#$ a"]   Z#$ 1H .>1   '#   4)#$ %   )&3 &   >]>1 ; 5   '", +"   0K# &   )"J1 &   >K3 V   )^J q[&

 <> &)+?1 5,$"K# %91 8$+U4X$VK>A <A B&!" +$? &>K3 %91#$ $C/ %&A& X % !"&E4 & >K31 ;
  J +"  0#$ 5  '", 1H 5  ,$"#$ %  91 N  > 7  >E#$B&  !" D  0U)$ &  >K3 V  # V>$+U4  X$ .. ) "P  L +  >,H

 ;"1Z&A1989 :157(  

  

 L"4$"4 : *'^';$% K7%05$%  

 "'eM 4 g#C 31 & ]'#- . >4)' . 4#$ 5 ['F#$ 1H +"0#$ &]'J MZ) .4#$ 5['F#&F 5OF4">#$ 7>$1E#$ ./1
 N>4=>#$ 5J&Pe7>Z4 7>$1E#$ BC/1 V'J v'E' aC#$:  

- .3"7)6G% _"7)-G%:  

 + ,H <& 3 & ]'J V =&>+)$1 V 40'(1 N > 2'34#$ WKA 2(1>#$ i"+9 <H 50K4U> %&X$"+ %4FeH
 1E#$0'(1#$ B&!"# i++,>#$ 7>$ 5'J$"c1>'+#$ %$Q&>4)R$ <H1 .)5)'+>#$ 1H 2'"#$ W#- ( \$" eH & ]# <&3 

 \&,   !$1  7   >E#$ .   J 8]=&>+   )$1 8]0'   34 5   ="+ W   KA.0'(1   #$ 8/&   !" W   KA .#&   4#&F1 g   #C N   ="'1 ;
914#$ 2T4   UR&   ]PP,4 <H 5   0'(1K# <   3>' .   4#$ %&   E 2   (1>K# .J&   Pe#$1 .   ['F#$ "&   OY$ <H &   >3 ;

(1 .0O&E#$1 .31KX#$ k1&=4#$ WKA "eH V# "dL#$ .J V4'F"4 k1KXH1 V4MZ) 21" B& =4 2 (1>K#
 V40'(1) 2L&)I#&U#$ +FA; 1982 :84 (  

- :7)67$% S+,- :  

(1K# N  >4=>#$ i"  () "  'd4F1 N  >4=>#$ .  J i+[&  X#$ 8'P#&  F 7  >E#$ 5  >'9 "eM  44 W  )E>#$ 1H 5  0'
50'(1K# .A&>4=R$; )&3> 74,4 2[&(1#$ DEFJi?&4>> 5 R 2[&(1 g&)/ &>)'F ; N >4=>#$ & ]'OE'

&  ]4'>/H 8  c" &  ]P, N  > 7&  ,#$ 1  / &  >3 <>?  #$ "1"  > N  > <  ]>#$ DEF  # N  >4=>#$ i"  () "  'd44 +  91 ;
e'+ , & ]4'>/H %+$+?$ .4#$ 5'J",#$ 2[&(1#$ DEF \& " 'F3 + [&A < > V PP,4 & ># $" (). )+ >,> . KA 

k&/1#$ +FA; 1994 :39(  
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- % Z3 C"5$% "E+$%S"'#$:  

 .  J Q$+E  X#$ +$"  Jh$ 7  '>'8  ]K>A .  J Q$+E  X $1  )13' <H 8]4&  ', 8]4&  ', .  J Q&  XE4#$ &  >H ;
]4&', O>) <A <'!$" "'d#$15'A&>4=R$1 5'=1?#$1 5'K[&E#$ 8& > i+& A 8])MJ ;  5 X&E4#$ BC / <1 KP)'

8]K>A W#-. ) +>,H ;"/&>2000 :244(  

 < >h$ "+& L> < > "+L> +$"Jo# 5FX)#&F 7>E#$ <- V )&'3F +" 0#$ "E Z' : ', .A& >4=R$
 "+& L> < > \$"+ L> 7 e>' 7 >E#$ <H & >3 ;7 >A < > V F 81 P' & > 7T U <> VE>4=> 7U$+ B+1=11

 7&  >#$ <  > B&  !&P4' &  > 7T  U <  > .  Z'E>#$ <  >h$5  '0'(1 8&  ]> <  > V  F 81  P' &  > 7  F&P> <H &  >3 ;
 b' 7>E#$L> "F4E$C# +"0#$ I'P,4 .J \&>&/ \$"+V4) .R W',' &'"3? ;72007 :113–117(  

 IF&   X#$ D"   E#$ +   EF1 :   ,&F#$ *"   '1 7   >$1E#.0'(1   #$ &   !"#$  <   > +   '+E#$ &   ],"O &   >3
<'e,&F#$ ;UZ#$1 5' X0)#$ 7 >$1E#$ W KA B? '3"4 <& 3 < > 8])>J"1 >o# V 3$"+- 5 P'"O1 7 >&EK# 5' L ;

W KA & /"eH . J " F3h$ k' L)#$ & ]# <H $1"F4A& J 7 >E#$ 5 ['F 7 >$1A WKA <1"Uz ?3" &>)'F  g1K X
 & ># 2$" ZY$ k1K XH1 i+& 'P#$ O >)1 " =h$ & /?"FH <> <&3 .4#$1 VK>A .J B+1=1 Q&)eH .J 7>&E#$

  ]= <  > 5  >()>#$ 2$+  /H I  'P,4 W  KA "  Z&F> "  'c1 "  Z&F> "'eM  4 <  > &  >]# <'K>&  E#$ &  !" W  KA1 5
*"  UH 5  ]= <  > N  >4=> <  > 2  K4U4 <'K>&  EK# 5F  X)#&F 7  >$1E#$ BC  / 5  '>/H <H 71  P#$ <  3>' &  >3 ;

mm$ <1+ 7>&A "'eM4 +$+?' +PJ ;"UN >4=> . J 7 >E#$ < A & !"#$ W KA "U T>& A <H <' , . J ;
M4 V# <13' "Uz" Uz N >4=> . J & !"#$ W KA "e3H "'e " ]('1 ; e3H +$" Jh$ D EF <H \& !" "  < A

g#C <>1 8/"'c <> 7>E#$ :  

-  \&  !" "  e3H 5  LLU4>#$ 5  ')]>#$1 5  '"$+Y$ 2[&  (1#$ .  J <'K>&  E#$ <H   >E#$ <  A 5  A1>=> <  > 7
&E#$7&>E#&3 5'1+'#$ 2[&(1#$ .J <'K> .  

-  \&)X "F3h$ @&)#$ <H  \&!" "e3H 8&A V=1F <X#$ "&dL N> 5)"&P>#&F 8]K>A <A .  

- 7>E#$ .J "e3H i"FU 8]'+# <'C#$ +$"Jh$ <H <1)13'  \&!" "e3H / <>>8 i"FU 79H .  

-  \&  !" 7  9H Q&  X)#$ <H h$ %&  A1>=>1 7&  ="#$ <  > 7  >E#$ <  A \$"  () 5  'FKc )#$ <h %&  'K9h$1 Q&  X
?',4#$ 5',! <1EP'.  

   <  > \$"  'e3 <H (  ,R +  9 V  )^J ;p"$1  O#$ q>&  )"F .  J <'K>&  EK# :  ,&F#$ 5  Z'&E> 7T  U <  >1
 %&A&  X#$ <  A \R+  F &  '+&> 8]  !'1E41 8/"1  =H t&  04"&F 8]#&  >AH .  J 8/&  !" <  A <1"  FE' <'K>&  E#$

#C "'c1 ;7>E#$ <&3> k'4"4F g#C31 ;5'J&!Y$g.  
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!"5;J .F ./',0$% "E+$% *'$"#$% *@%+!$%:  

 +&  EFH D$"E4  X$1 `'  !14 +  '0>#$ <  > V  )H :  ,&F#$ *"  '.0'(1  #$ &  !"#$  5  X$"+#$ BC  / .  J
 21   91K#&   ])> 7   3F +1   LP>#$ W   KA &   !"#$ 5   X$"+F I   KE4>#$ a1   F"4#$ k+h$ W   KA tT   OY$ +   EF1 ;

 "$1  O#$ q>& )"F .  J <'K>& EK# :  ,&F#$ 5 Z'&E> g#C  31 .0'(1 #$;8 ]K>A %R&  => + '+,41 p  <H :  ',
.0'(1  #$ &  !"#$ i"  'F3 5  '>/H 1C "  F4Eb' V  A$1)H N  '>=F .  J 8  ]K>A <  A &  !"#$ 5  ',&) <  > <&  3 <- ;

 84 :', ;&/"'c 1H 7>E#$ 5['F 1H ?J$1,#$ 5',&) <> 1H "1=h$ %$" 'd4>#$ BC/ "L,  5 X>U . J
./1 +&EFH:  

 LG0J :"`3%0-a; \F%0#$%:  

  +  EF#$ $C  / I  KE4' 'J&  > p"$1  O#$ q>&  )"F .  J 2  (1>#$ V  'KA 7  L,'  1H 5  '+&> 7  >$1A <  >
5  '1)E> V  40'(1 B&  =4 V  [$+H1 V31K  X .  J .F&  ='- "  ''d4 W  #- a+S  4 ; b41 .  J &  ]A$1)MF ?J$1  ,#$ 8+U4  X

 :,# 7>E#$2(1>#$ h$ 5'X0)#$ V4&=&, DEF I'P,41 5'1)E>#$ V,1" NJ"1 j&4)Y$ WKA5'X&X.  

 L"'-"4 :K75I$ _"7)-G% :  

 IKE4' 5="+F +EF#$ $C/p"$1 O#$ q>& )"F . J 2 (1>#$ "&EZ4X$ FV K>E# V [&>4)&  rT UY$1
7=H <> V'J j&4)Y$ i+&'? WKA 7>E#$.  

 L"4$"4 :./',0$% Z7W%:  

  5  ="+F +  EF#$ $C  / I  KE4' "1E  Z p"$1  O#$ q>&  )"F .  J 2  (1>#$ V  4)]> .  J .0'(1  #$ <>h&  F 

 :', <> WKA V#1L, XR$ V ,)>4 i"P4 X>1 5 >[$+ 50'(1"$"P4  ;a+& L49R$1 .A& >4=R$1 . X0)#$
 aC#$ ">h$'X,4 W#- a+S' Q$+h$ <7>E#$ .J.  

 L"5;%+ :K75$% _A7\ :7 *PA5$%:  

+   EF#$ $C   / I  KE4' F   9TEp"$1   O#$ q>&   )"F .  J 2   (1>#$ 7   A&041 5 7   >E#$ .   J V   [T>? N   > ;
 8]F VOF"4 :',F5'+1 59TA ;?? E' & >> 8]) 'F 5 'A&>4=R$ V 4)&3>C #$ " >h$ ; B& !" W #- a+S ' a

j&4)Y$ i+&'? <> V)3>4 5'F&='- l1"F 7>E#$ WKA V#&F9- 8e <>1 VK>A .J.  

 L"@7"? :./',0$% _%!W%:  

   +EF#$ $C/ IKE4' 5="+F p"$1O#$ q>&)"F .J 2(1>#$ Q$+H  g#C 31 V K>EF V>&'91 5O Z)h&F
50K4U>#$ 8&]>#$1 8e <>1 ;V# V4"$+- 8''P4.  

  

  

  

  

  



www.manaraa.com

 65 

 

 L"4$"4 :$% ]7"-+;b+%0N  

*7!97:  

   > W   KA C   0)b' q>&   )"F <   A i"&   FA     #$ %$1)   X#$ *+60  <   > 5'   !&>#$ :1   d#$ 5   #&31 k   )&=
5   '#1+#$ "$1"   )1h$"  "&   ez 2   '0U4#<'   [=T#$ i&   ', W   KA p"$1   O#$ %R&   , 5   ='4) q>&   )"F#$ O   Z)1 ;

 5  'F"d#$ 50  !#$1 i?  c .  J 5  ')>h$1 5'+&  L49R$1 5  'A&>4=R$1 5'  X&'X#$ 5  #&,K# N'"  X#$ "1/+  4#$ C  )>
)R$ tR+  )$ 8&  A "  U$1H .  J 5  ')&e#$ 5  !&042000 \T  !J ; <&  )F# .  J %&  >?o# 5F&=4  XR$ <  A .  J1 ;

 %&   >?h$1 <   >h$ 5   #&,# 5F&=4   X$ 5   ["&O "'F$+   4 i?   c .   J $1"   )1h$ %C   0) i"   'Uh$ "   ZE#$ %$1)   X#$
E#$ 7&>Ah$ <A 5>=&)#$ 5'+&L49R$IT cY$ 8&()1 5'K'[$"XY$ 5'"3X ; O#$ q>& )"F + Eb'1 + ,H p"$1

 : ', ;.)'O XK0#$ { =T#$ W KA +1E4 5>'(A +[$1J <> V# &># ;5'#1+#$ 5>()>K# 5EF&4#$ q>$"F#$ 8/H
 i? c t& O9 . J i"'P0#$ 5')'OXK0#$ "Xh$ <> 2Rm$ %$"ZA 5e&c^F q>&)"F#$ $C/ 81P' \& ')'A1 \& '+&>

 .  4#$1 5  F13)>#$ "  Xo# 7  =&A 73  ZF %&  )1E> 8'+  P4 <  A \T  !J ;a"1+ 73  ZF 1H 73  ZF D"  E44
 %&)&  !'J 1H I  [$",#$ ;7T4  ,R$ %$1  9 <$1+  A Q$G"  = %1  'F#$ k  '"U4 7  e> ;5  'e"&3 :+$1  ,# "Uw  F

B&'>#$.  

b+%0N$% ]7"-+; 1'+5):  

 b'V   )MF p"$1   O#$ q>&   )"F 2"   E :#$ %$+A&   X>K# .4&>+   U q>&   )"F :1   d#$ 5   #&31# NF&   4 5   K=&E
5'#1+#$.)'OXK0#$ kEZ#$ Q&)Fh 8+Pb4 %$+A&X>#$ BC/1 ; R$ %&>?h$ Q&)eH < >?1 5 X&'X#$1 5'+&L49
k",#$) .;$1")1h$ "&FUH 5K=> t21 ;2009 :13-15(  

$%V'+/ .F K7"5$% b+%0N$% ]7"-+;:  

A I '"J p"$1 O#$ q>&)"F C'0)4 WKA 81P' B+$" JH ++ A y KF' 7 > k"& P' & >290  \& LUZ  < >
E  !U <'C  #$1 5  0K4U>#$ %&  LLU4#$ N  '>= <  > 5  '#&E#$ iQ&  03#$ k&,  LH 1 5  0e3> 5  'F'"+4 %$"1+  # $

i">4  X>1 Q&  ,)H N  '>= .  J N  '?14#$ ?  3$">1 <?&  U>1 k  4&3> "  FA <'A?1  >1 i?  c t&  O9 <  > g  #C1 ;
'O  XK0#$ <'  [=T# 5  K=&A1 i?  '>> %&>+  U 8'+  P4 7  =H<'')) .UH 5  K=>h$ "&  F 1;$1"  ) t19; 2011 :

12(  

K>&     E#$ +     KP4'1<1 5     0K4U> 2[&     (1 p"$1     O#$ q>&     )"F .     J8])     >J ; $ ;<'     '"$+Y$ <'e,&     F#
;<'F9$">#$ ;<?&U>#$ .#1[X> ;<''A&>4=R$  17&>E#$.  
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 1  ,)#$ W  KA 5  [J 7  3 7  >A :  ,&F#$ `  !1' p"$1  O#$ I  '"J 7  >A W  KA k  e3 <  A 21  91K#1
.#&4#$:  

Z0'+%!X%:  

 !""#$% &' ("")*%+,% -./-01""2/ 3""0145 -"".6-.67 89-"":+ '!"";< =""6  &  ])H :  ', ;p"$1  O#$ q>&  )"F
F,&  L1 O'  OU4#$1 8'  ()4#$ "  L)A#$ %&  X&'X#$ 5 .  4#$ 5  >&]#$ %$"$"  P#$ 5F,&  L1 q>&  )"F#$ .  J &  'KE

q>&)"F#$ "''X41 i"$+Y &/"$+L- 84'.  

4#";$%Z0 3"7)6G%Z0':  

 <1'A&  >4=R$ <1e,&  F#$ "">8  ="": ?""@A1$% B""C!$%D6-""E?@$% 3""1F41$% G""H I<  3>' R 8])1+  F C- 

#$ %&  =&'4,$ *+  > W  KA 2"  E4#$5  PO)>+'04  X>#$ 7&  , W  KA 21  91#$ R1 ; `F  L4 8])1+  F1 <' 5  'K>A
.E>4=>#$ `X>#$ .K>E#$ N9$1#$ <A i+'EF; kLA1 <&'"Z 8/ <1e,&F#&J p"$1O#$ q>&)"F.  

Z\"?7$% 0$0^@7:  

 N  '?141 <'?  U41 8T4  X$ ;8]K/&  3 W  KA N  P' :  ', ;p"$1  O#$ q>&  )"F ?[&  3" 8  /H +  ,H 8  /1
&]A$1)H W4ZF %&)1E>#$  <1+ @&)#$ 5=&,F .04 %&'>3F &][&PF <'>M41$t&OP).   

0;P%+7$%Z:  

 <  A 21  91#$1 p"$1  O#$ I  '"J 7  >A 5  EF&4>1 5  F9$"> 5  'K>EF <1  >1P' <'C  #$ r&U  Zh$ 8  /1
 ke38]# 5>+P>#$ 5>+U#$ 5'A1) <> <'+'04X>#$ "1]>= &!" *+> WKA.  

K"75$%:  

 8  /1%&  [0#$ 8  /H <  > 5  K>&E#$  .  Jq>&  )"F p"$1  O#$ :  ',   >H N  '>= .  J <1  K>E'<3&  q>&  )"F
' <'C   #$1 p"$1   O#$$"$"   P#$ <   > "   'e3 C   '0)4 8]P4&   A W   KA N   P%  5   ]=$1> %&   [0#$ "   e3H 8   /1 "1   >h$1

"1]>=K# ;:',  84'8]4OX$1F %&)1E>#$ N'?14 &]'P,4X> WKA 5,',L i"1LF.  

b+%0N$% ]7"-+; Z3 *94;-7$% ]7%+;$%:  

T# i"  Z&F> 8+  P4 5  '4&>+U q>$"  F p"$1  O#$ q>&  )"F <  > t"  04' BC  / <  >1 ;<'')'O  XK0#$ <'  [=
>$"F#$q:  

1- "'LP#$ *+>#$ WKA 7>A r"J IKU q>&)"F.  

2- "=MF ++=#$ <'='"U#$ k'"+4 q>&)"F.  

3- 5'[$Cd#$ +$1>#$ N'?14 q>&)"F.  

4- 'J14 q>&)"F1H %""!4 <'C#$ <'[=T# *1M>#$ "  b+8]#?&)> %">. 

5- &!>1 \$"PJ +Zh$ "Xh$ 5J"E># 2+]'1 "P0#$ `X>&]4+A&X> 50A) .UH 5K=>h$ "&F 1)$1"; 
t19; 2011 :12(  
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 LG0J :K73 [+F VI? ]7"-+; :  

 kF  XF 7  >E#$ <  A 5  KO&E#$ 5'"  ZF#$ *1  PK# 5  49S> 7  >A r"  J "'J1  4F q>&  )"F#$ $C  / 81  P'
[$"   XY$ %&   9TcY$':   ', ;5'K +$+    AH 7'd   Z4F q>&   )"F#$ $C   / 81    P'  5    K>,1 <'   ')]>#$1 7&   >E#$ <   >

   40# <'K>&   E#$ "   'c <   > %$+&]   Z#$   41&04>1 i"'   L9 5   ')>? %$"i++   ,>1 5 2   K4U> W   KA 8]E'?1   41 ;
+#$ :1  d#$ 5  #&31 %&  XXS>i?  c t&  O9 Q&  ,)H .  J i"  Z4)>#$ 5  '#1 %&  XXS>1 %&'+  KF#$ +  '1?4 g#C  31 ;

i++,> 5'#&> k4$1" 7F&P> g#C1 r&U#$ t&OP#$.  

 L"'-"4 :!!6$% Z'6'+?$% Y'+!) ]7"-+; :  

 "  U#$ k&F  ZK# "  =H 7  F&P> 5  'F'"+4 7  >A r"  J "'J1  4F q>&  )"F#$ $C  / 81  P' <  > ++  =#$ <'='
 5  #&31#$ %&  XXS> W  KA 8]E'?1  41 %&  LLU4#$ 5  J&3 <  >1 5  0K4U>#$ +  /&E>#$1 %&  'K3#$1 %&  E>&=#$

&E>&=#$ WKA g#C31 i?c t&O9 .J 5K>&E#$i?c t&O9 .J i"Z4)>#$ %&'K3#$1 %.  

 L"4$"4 :*'^%=O$% *M#$% :'\0) ]7"-+; :  

 8+  P' .[$C  c q>&  )"F 1  /1+$1  > 0#$ <'  [=T# 5'  X&XH 5  '[$Cc 5  'F"d#$ 50  !#$ .  J <'')'O  XK
8[$+ VFZ 73ZF i?c t&O91.  

 L"5;%+ :C`$\"-7 D+7! 0J D++E) Z'=$% Z'^6A$ *I6"5$% D"7!?$%0 R0a7$% +'F0) ]7"-+;:  

    <$1+ E#$ Q$" = "" !#$ &]F' L' . 4#$ " Xo# 5 K=&E#$ %& )1E>#$ "'J1 4F r4 U' q>&)"F 1/1
5'E'FO#$ :"$13#$ 1H 7T4,R$ <>%1'F#$ 8+]3 ;  I[$",#$1 .[?= 1H .K3 73ZF%&)&!'0#$1.  

 L"@7"? :+9/$% c@7 ]7"-+; :  

 b' q>&)"F 1/ 8+P, \&LL  .#$1,# 5'J&!- 5'[$Cc40000  \$"PJ +Zh$ +Eb4 .4#$1 i"XH  .J
 i?c t&O9. )UH 5K=>h$ "&F 1;$1") t19; 2011 :12-13(  
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8$"4$% KM/$%  

*9;"@$% D"@%+!$%  
  

  i"O&U>#$ g1KX %&X$"+  

   "+.0'(1#$ &!"#$ %&X$  

  5PF&X#$ %&X$"+#$ WKA k'PE4  

  5'#&,#$ 5X$"+#$ %&'!"J  
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 LG0J: S+N"?7$% d0I@ D"@%+!:  

 %   !"E4 .   4#$1 V   # %"J1   4 .   4#$ 5PF&   X#$ %&   X$"+#$ 8   /H 7   L0#$ $C   / .   J :   ,&F#$ 71&   )4'
 73ZF i"O&U>#$ t1!1>#8&A.  

J:  D"@%+!$%*'-'N@I/$%:  

  

1-  *@%+! e3 A  +'!$%)2011:(  

 0-3 Z%*@%+!$% : .fF 1"5f@X% N";fE R!f$ S+N"f?7$% 0f#- g"f6)G"; hf)PA30 .f(%+!X% KA9)f@G%
 S\B Q"NP.  

2+  ]F 5  X$"+#$ %  '"=bH  1  ,) B&  =4R&F V  49TA1 .  3$"+Y$ 7TP4  XR$ *14  X> W  KA 2"  E4#$
O&   U>#$i?   c t&   O9 .   J 2&E   XY$ O&F   ! *+   # i" &   ]>$19 5   )'A W   KA 5   X$"+#$ Q$"   =- 8   41 ;)102 (

 <   > OF&   !i?   c %&   (J&,>F 2&E   XY$ O&F   ! 5'[$1   ZE#$ 5   P'"O#&F &   /"&'4U$ 8   4 %>+U4   X$ +   91 ;
#$ q])>#$ 5e,&F#$ "&F4U$ %>+U4X$1 .K'K,4#$ .0L1"< 341 "R$ @& 'P> g#C 31 i"O& U>#$ 1 ,) B& =4

 1 &/+$+  A- <  > 5'[&  L,Y$ 5  =#&E>#$ 7  =H <  > 5'[&  L,Y$ k'#&  Xh$ <  > +  '+E#$ 5  e,&F#$ %>+U4  X$
W   #- 71   L1K# q[&   4) &]4$"'   X041 5   X$"+#$%&O   X14>#$ k'#&   Xh$ BC   / <   >1 ;  %&   J$",)R$1 5'F&   X,#$

5  '"&'E>#$ "&  F4U$1 ;t  7  'K,4 "&  F4U$1a+&  ,h$ <'&  F4#$ ; W  #- 5  X$"+#$ %K  L141 B&  =4R$ *14  X> <H
 t&  O9 .  J 2&E  XY$ O&F  ! *+  # \&  E04"> <&  3 i"O&  U>#$ 1  ,) 1 ;i?  c 5  #R+ %$C I1"  J +1  =1 8+  A

 B&  =4R$ .  J 5'[&  L,- "O&  U>#$ 1  ,)i"  FU#$ %$1)  X ++  A "  'd4># *?  Eb4 i 1 ; %$C I1"  J +1  =1 8+  A
i"O&  U>#$ 1  ,) B&  =4R$ .  J 5'[&  L,- 5  #R+ 5  'A&>4=R$ 5  #&,#$ "  'd4># *?  Eb4 1 ; I1"  J +1  =1 8+  A

"'d4># *?Eb4 i"O&U>#$ 1,) B&=4R$ .J 5'[&L,- 5#R+ %$C t1) i"Xh$.  

  

2-  *@%+!"V\+ !7#7 " .6\"'$%)2011:(  

%0-3*@%+!$% Z :$% 0#- g"6)G%*'@/-$% *;AM$"; h)PA30 S+N"?7 *N+f2$% HfI3 *f'-%!'7 *@%+! i
*'-'N@I/$%.  

2+]F 5X$"+#$ %'"=bH  2"E4#$ WKA 5O" Z#$ . J 7U+ 4#$1 8& ()#$ (0, i"$+- +$"JH %&/&=4$
> .   J 5')'O   XK0#$5'   X0)#$ i"O&   U>#$ 1   ,) i?   c %&   (J&, &   ]49TA1 ;8]'+   # 5'   X0)#$ 5FT   L#&F ; 8   41

 &   ]>$19 5   )'A W   KA 5   X$"+#$ Q$"   =-)280 (7U+   4#$1 8&   ()#$ (   0, +$"   JH <   > \&'O"   Z; '4U$ 8   4 &   /"&
5    'PFO#$ 5'[$1    ZE#$ 5    P'"O#&F @&    'P> 8+U4    X$1 .    K'K,4#$ .0    L1#$ q])    >#$ :    ,&F#$ 8+U4    X$ +    91 ;

 A- < > 5' X0)#$ 5FT L#$ @& 'P>1 B+$+ A- < > 5' X0)#$ i"O& U>#$ 1 ,) B&=4R$+ 91 " >'U> +& >A +$+ 

 8+U4X$ \& !'H  L1K# 5'[& L,Y$ 5 =#&E>#$ 7 =H < > 5'[& L,Y$ k'#& Xh$ < > + '+E#$ q[& 4) W #- 71
&]4$"'  X041 5  X$"+#$%&  J$",)R$1 5'F&  X,#$ %&O  X14>#$ k'#&  Xh$ BC  / <  >1 ;  &  0#z "&  F4U$1 5  '"&'E>#$
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<1$"  F1 <&>"'F  X 7  >&E>1 ;|&  F)1"3 "&  F4U$1 ;t K,4 "&  F4U$1"&  F4U$1 a+&  ,h$ <'&  F4#$ 7  '   Z'V'0 ;
 141 W  #- 5  X$"+#$ %K  L$"  JH %&  /&=4$ *14  X> t&  04"$i"O&  U>#$ 1  ,) 5O"  Z#$ +%  dKF :  ', ; F  X)&]4 

80% 1 ;$1 i"O&U>#$ 1,) B&=4R$ <'F 5'[&L,- 5#R+ %$C 59TA +=14 +$" JH *+ # 5' X0)#$ 5FT L#
5O" Z#$ 1 ;*+  # 5'  X0)#$ i"O& U>#$ 1  ,) B&  =4R$ *14 X> .  J 5'[&  L,- 5 #R+ %$C I1"  J +  =14  +$"  JH

5  F4"#$ "  'd4># *?  Eb4 5O"  Z#$  5  [J `#&  L# 5'"3  XE#$71H +A&  X>d4>#1 ; `#&  L# <3  X#$ 5  PO)> "  '
` J" 5(J&,> 1 ; 5' X0)#$ i"O& U>#$ 1 ,) B& =4R$ *14 X> . J 5'[& L,- 5 #R+ %$C I1" J +1 =1 8+ A

 *14   X>#$ "   'd4>#1 i"   FU#$1 5   '>+9h$ "   'd4># *?   Eb4 5O"   Z#$ +$"   JH *+   #;.   >'KE4#$ #$ "   'd4>#1 5   #&,
5'A&>4=R$.  

  

3-  *@%+! j%!+! +3"2$%)2005:(  

 Z%0-3*@%+!$%:  "f`)PA30 S+N"?7$% 0#- S\B D",F"#7 .F *'-'N@I/$% D"57"6$% *;IN D"T"6)%
C`'!$ S"'#$% *7'P0 *'3"7)6G% S!-"@7$% Z7 K(;.  

2+  ]F 5  X$"+#$ %  '"=bH  i"O&  U>#$ 1  ,) i?  dF W  L9h$ 5  E>&= 5  FKO %&  /&=4$ W  KA 2"  E4#$
 19TA8]'+ # i& ',#$ 5 >'91 5 'A&>4=R$ i+)& X>#$ <> 73F &]4 *14 X> W KA 2" E4#$ W #- %J+ / & >3 ;

 2T4U&  F i"O&  U>#$ 1  ,) 2T4  UR$ *14  X> W  KA1 i"O&  U>#$ 1  ,) W  L9h$ 5  E>&= 5  FKO %&  /&=4$
 2"  E4#$ \&  !'H1 i"  Xo# a"]  Z#$ 7U+  #$1 <3  X#$ <&  3>1 .  X$"+#$ *14  X>#$1 5  'K3#$1 @)  =#$ <  > 7  3

4X> WKA 5 'A&>4=R$ i+)& X>#$ *14 X> 2T4U&F i"O&U>#$ 1,) WL9h$ 5E>&= 5FKO %&/&=4$ *1
 5 X$"+#$ 5)'A %dKF1 8]'+# i&',#$ 5>'9 *14X> 2T4U$1600  F#&O \&  5 P'"O#&F 8/"& '4U$ 8 4 5 F#&O1

5'PFO#$ 5'[$1ZE#$A&>4=R$ i+)& X>#$1 i"O& U>#$ 1 ,) B& =4R$ < > 7 3 @''& P> k#&O#$ 8+U4X$1 ; 5 '
 1B+$+   A- <   > i&   ',#$ 1   ,) 5   >'P#$#$ 8+U4   X$ &   >3 ;5   '#&4#$ 5'[&   L,Y$ k'#&   Xh$ k   #&O : "&   F4U$t ;

O&F4"$ 7>&E> a+& ,h$ <'& F4#$ 7 'K,4 ;<1 X"'FV'0' Z "& F4U$ ; ; W #- 5 X$"+#$ %K L141 *14 X> <H
 W  L9h$ 5  E>&= 5  FKO *+  # i"O&  U>#$ 1  ,) B&  =4R$ .  !$"4JR$ 7+  E>#$ W  KA +  '?')70 % ( 1  /1

 @3E' 5FKO *+# i"O&U>#$ 1,) B&=4T# N04">#$1 .F&='Y$ B&=4R$ 1 ;5E>&=#$ 1 ,) B& =4R$ *14 X>
i"O&   U>#$ :&    )Y$ +    )A V    )> W    KAH "13C    #$ +    )A  1 5    FKO `#&    L# i"O&    U>#$ 1    ,) B&    =4R$ *14    X>

$ *14   X>#$*"   Uh$ %&'14   X>#$ k&   X, W   KA N   F$"# <H1 ; "eM   4' R i"O&   U>#$ 1   ,) B&   =4R$ *14   X>
U+#$ *14X>F bF .J R- a"]Z#$ 7 bF#$ 1/ +,$1 +E +E <H1 ;.)$+=1#$ B& =4R$ *14 X> . J I1" J g& )/

 *+ # i"O& U>#$ 1,)5 E>&= 5 FKO  b4 W L9h$ G4#$ IO& )> 5 FKO `#& L# <3 X#$ 5 PO)># *? E N > @& >
7T4,R$.  
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4-  *@%+! C")? +"#@$%)2002:(  

*@%+!$% Z%0-3 : +'O)7$% k5;; h)PA30 S+N"?7$% 0#- g"6)G% R!$ *'F%+B07'!$%0 *'@/-$% D%
S\B Q"NP .F *E"/)-G% Y";2.  

2+   ]F 5   X$"+#$ %   '"=bH  *+   # i&   ',#&F i"O&   U>#$ 1   ,) B&   =4R$ +&   EFH1 *14   X> <   A 2   Z3#$
F   Z#$i?   c 7&>   Z 5   (J&,> .   J .)'O   XK0#$ k& B&   =4$ <'   F 5   9TE#$ W   KA 2"   E4#$ W   #- %J+   / &   >3 ;

&    ',#&F  i"O&    U>#$ 1    ,) k&F    Z#$$ %$"    'd4>#$ D    EF1 i 5    'J$"c1>'+#)i"    Xh$ +$"    JH ++    A k    '4"4#$ ;
 # . >'KE4#$ *14 X>#$ ;8h$1 kh$ 7 >A ;<3 X#$ <& 3> ;i" Xh$ .J a+T'>#$o8h$1 k;  N > 5 9TE#$

8h$1 kh$L- ;. ,#$ ;Q&9+ Lh$ ;5 K[&E#$ ;i" Xh$ +$" JH + ,H +&]Z4X$ 1H 5F&(;   5' X0)#$ %$" 'd4>#$1
)5'+'314#$; 5 ')'+#$ 8' P#$( ;%J+ / & >3  \$"'eM 4 5' X0)#$1 5 'J$"c1>'+#$ 7 >$1E#$ " e3H W KA 2" E4#$ W #-

F Z#$ *+ # i"O& U>#$ 1 ,) B& =4R$ 5 ="+ .Ji? c 7&> Z 5 (J&,> . J .)'O XK0#$ k& ; 5 )'A % )1341
5   X$"+#$  <   >381  <   > 8/"&   >AH l1$"   44 i?   c 7&>   Z 5   (J&,> k&F   Z <   > \&F&   Z16  W   #-18  5)   X

>F "$+    P7 % 8    4 ;.K    Lh$ 5    X$"+#$ N    >4=> <    >.[$1    ZA 73    ZF 8/"&    '4U$ 5    e,&F#$ %>+U4    X$1 ;
 @''&  P>1 &/+$+  A- <  > i"O&  U>#$ 1  ,) B&  =4R$ @''&  P> "&  Z)> <&  >'"&3 +$+  A- 5  '+'314#$)1990 (

'OXK0#$ 5['FK# V4>QT>1 V4&Fe1 V9+L <> +3M4#$ +EF5') 8'P#$ @&'P>1 ; <$1 KA %& >E) +$+A- 5')'+#$
)2000 (  4>QT>1 V  4&Fe1 V9+  L <  > +  3M4#$ +  EFF#$ %>+U4  X$ +  91 5  '">E#$ 5  [0K# V k'#&  Xh$ 5  e,&

5  '#&4#$ 5'[&  L,Y$ :a+&  ,h$ <'&  F4#$ 7  'K,4 ;.K>&  E#$ 7  'K,4#$; V'0'  Z "&  F4U$ "&  F4U$ ;t ;H1 %"0  X
 <A 5X$"+#$F i"O& U>#$ 1 ,) B& =4R$ 5 ="+ *14 X> t& 04"$i? c 7&> Z 5 (J&,> k&F Z *+ # i& ',#& ;

 1 \&'[&L,- 5#$+ I1"J +1=1 4R$ 5="+ .J5'J$"c1>'+#$ %$"'d4>K# *?Eb4 5'K3#$ i"O&U>#$ 1,) B&=. 

  

Y :*';+5$% D"@%+!$%:  

5-  *@%+! *$0?  0I;$%)2009 :(  

*@%+!$% Z%0-3 :SJ+f7$% R!f$ R+f;($% *f@7?$% Kf7%05$% _0fE .fF D%=f$% *f'I3"F0 S+N"f?7$% d0If@ 

d0;)0 k"'+$% .)-'!7 .F *I7"5$%.  

2+  ]F 5  X$"+#$ %  '"=bH  2"  E4#$  E'FO W  KA %$C  #$ 5  'KA&J1 i"O&  U>#$ g1K  X <'  F 5  9TE#$ 5
#$ 5   X>U#$ 7   >$1E#$ Q1   ! .   J5   K>&E#$ iH"   >#$ *+   # 5'   LUZK# *"   F3 <'   F I1"   0#$ W   KA 2"   E4#$1 ;

)4#$ .   J 5'   LUZK# *"   F3#$ 5   X>U#$ 7   >$1E#$%$C   #$ 5   'KA&J1 i"O&   U>#$ g1K   XF S   F W   KA 2"   E4#$1 ;
$ "   'd4># \&   EF4 :   ,F#$ %$"   'd4> .   J I1"   0#$$ 5   #&,#$1 "   >E# 5   'A&>4=R)5   =1?4> ,"   'c 5   =1?4> (

 .0'(1    #$ 7&    =>#$1)@"$+    > ,%&    E>&= ,%&'0    Z4X> ,g1    )F ( 5    >&9Y$ <&    3>1)D&    '"#$ ,g1    F4( ;
 <   > :   ,F#$ 5   )'A %   )1341)409 ( D&   '"#$ .4)'+   > .   J %T>&   E#$ %&'+1E   X#$ <   > 5   K>&A iH"   >$

 15'#&4#$ %&A&OP#$ .J g1F4 :@$"+> ,%&E>&= ,%&'0Z4X> ,g1)F.  
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 bH 1#$ %   '"= .   J 5   X$"+ 8&   E#$ <   > .)&   e#$ 7   L0#$2008-2009O#$ %>+U4   X$1 ; k'#&   Xh$ 5   F#&
5'#&4#$ 5'[&L,Y$ : "&F4U$t<1X"'F O&F4"$ 7>&E> ;,h$ <'&F4#$ 7'K,4 ;a+&V'0'Z "&F4U$ ;.  

  W  #- 5  X$"+#$ %K  L141 i"O&  U>#$ g1K  X +&  EFH D  EF <'  F \&'[&  L,- 5  #$+ 5  'F&='- %&  9TA +1  =1
%$C  #$ 5  'KA&J +&  EFH1 5'  LUZK# *"  F3#$ 5  X>U#$ 7  >$1E#$1H1 ; W  KA i"+  91 \&>&]  X- 7  >$1E#$ *1  9H <

O#$ V 'K'1 "'> !#$ 5 (P' 8 e 5'O& XF)R$ 7>&A 1/ i"O&U>#$ g1KXF SF)4#$ W KA l& 40)R$ \$" 'UH1 5 F'
i"  FU#$ ; 1 5  X>U#$ 7  >$1E#$1 %$C  #$ 5  'KA&J1 i"O&  U>#$ g1K  X +&  EFH .  J \&'[&  L,- 5  #$+ I1"  J +1  =1

   LUZK# *"   F3#$ 5' <   > 7   9h$ 5   K>&E#$ `#&   L#30  \&   >&A 1 ;   =1 +   EbF .   J \&'[&   L,- 5   #$+ I1"   J +1
"5  3"+>#$ i"O&  U>#$ "&  U>#$ g1K  X# 5  'K3#$ 5  ="+#$15  =1?4>#$ "  'c 5  K>&E#$ `#&  L# i"O 1 ; +1  =1 8+  A

 . J g1 F4 . J 5 K>&E#$ 5 ="+ O X14>1 D& '"#$ . J 5 K>&E#$ 5 ="+ O X14> <' F \&'[& L,- 5 #$+ I1" J
KX +&EFH N'>=$ g1%$C#$ 5'KA&J +&EFH1 i"O&U>#.  

  

6-  *@%+! j")/$% !;3 l'0+!)2005:(  

*ff@%+!$% Z%0ff-3" :% 8!%0ff#$% Hff$m Kff'7$% D%!!ff#7 kff5;*ff'F0-7$% *ff57"6 YAffN R!ff$ *ff'+0+7$ :

G% *'$0^@7$%0 S+N"?7$% d0I@ !'I9)$% .7'9$% h60)$%0 *'3"7)6".  

2+  ]F 5  X$"+#$ %  '"=bH +  ,>#$ 8  /H 71&  )4 .  J 5#1[  X>#$ %$+t&  04"$ <  A 2  Z3#$ / D&  0U)$
5 'A&>4=R$ 5'#1[ X>#$1 ;i"O& U>#$ g1K X .J %Ke>41 ;5'"1">#$ :+$1,#$ W#- 7'>#$ 5="+ V =14#$1 ;

 a+  [&9 <  > <'4A1  >=> Q1  ! .  J 5  '"1">#$ %&  0#&U>#$ 7+  E>1 a+  'KP4#$ .  >'P#$ 5  [J <  > %$"&'  X#$
 k&F  Z#$).  E04">/ .  !0U)> (>#$#&F g"&  Z1 ;5  '"1">#$ :+$1  ,#$ W  #- 7  ' 5  X$"+)200 ( r1  ,0>

5    E>&=#$ kT    O <    > ;g1K    X1 :+$1    ,#$ W    #- 7    '>#$ @''&    P> %>+U4    X$1  5'#1[    X>#$1 i"O&    U>#$
a+ 'KP4#$ . >'P#$ V =14#$1 ;5'A&>4=R$ ; q[& 4)#$ % )'F1 g1K X W KA :+$1 ,#$ W #- 7 '>#$ a1C t& 04"$

i"O&U>#$.  

  

7 -  *@%+! hN !7#J !7#7)2003:(  

*@%+!$% Z%0-3" :"(W% S+N"?7$%O)7 k5;; "`)PA30 *'7'!*'M?2$% D%+'"  

5  X$"+#$ %  '"=bH 5  J"E>#  <'0  L#$ %$C  '>K41 C  '>T4 *+  # 5  '>'+&3h$ i"O&  U>#$ g1K  X @&  '9
[$+4FR$ @>&U#$%&'!&'"#$ .J a+$+AY$ :#&e#$1 . '"=bH : ', ; & ]>$19 5 )'A W KA 5 X$"+#$ BC / %

"273 " 1 C   '>T4 <   >.[$+   4FR$ @>&   U#$ <'0   L#$ %$C   '>K4#$1 ; C   '>T4#$ <   > 8   /1 a+$+   AY$ :   #&e
$<&> bA 5)OKX .J <'>'P>#$ <''"L># <'0 LK# 5 '>'+&3h$ i"O& U>#$ a"& F4U$ : ,&F#$ 8+U4 X$ +91 ;

 1 .[$+   4FR$ @>&   U#$B+$+   A- <   > a+$+   AY$ :   #&e#$ ;,Y$ k'#&   Xh$ :   ,&F#$ 8+U4   X$1 7   e> 5'[&   L
 "& F4U$1 ;"$+  ,)R$ 7 'K,41 ;. eTe#$ <'& F4#$ 7 'K,4"%" U4 X> 5'[&  L,Y$ 5 A1>=>#$ \&>+)spss( ;
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 %$"  'd4>#$ .  / 5'  LUZ#$ %$"  'd4>#$ <H1 NF&  4#$ "  'd4>#$ 1  / i"O&  U>#$ g1K  X <H :  ,&F#$ "  F4A$1
 ;5KP4  X>#$ "+#$ %K  L141 5  X$ W  #- i"O&  U>#$ g1K  X W  KA "'eM  4 V  # @'  # @)  =#$ <H 1 ;5  '>'+&3h$ <H

 i"O&U>#$ g1KX WKA "'eM4 V# @'# ">E#$5'>'+&3h$.  

  

8-  +! *@% !7#J +")?7 K"'($%)2002:(  

*f@%+!$% Z%0f-3" : +%+ff9$% :-fM *ffP!0 *3+f@ HfI3 *ff7`7$% !f95)0 +%+ff9$% :-fM D"'6')%+)f@% +'4aff)
FW% R!$S+N"?7$"; "`)PA30 Z''@!#$% !%+ :*';'+6) *@%+!."  

5  X$"+#$ %  '"=bH # 5  9+1 5A"  X W  KA 5  >]>#$ +  PE41 "$"  P#$ N)  L %&'='4$"4  X$ "'eM  4 5  J"E>
 " P#$ N)L Jh$ *+ # "$i"O& U>#&F & ]49TA1 <'' X+,#$ +$" 5 )'A W KA 5 '#&,#$ 5 X$"+#$ % '"=bH : ', ;

 &  ]>$1948 <1  Ke>' 8&  E#$ a1)&  e#$ 71h$ 2  L#$ kT  O <  > \&  F#&O     #$27 % @&  'P> W  KA W  KAh$
@+   ,#$ b1 ;%&   A1>=> N   F"h \&'[$1   ZA $1   A?4 5   A1>=> ;2&   !>#$ D'1   E4#$ 5'='4$"4   X- 8+U4   X ;

5  A1>=>1  8+U4  X42&  !>#$ I"  0#$ 5'='4$"4  X- 2C  ,#$ 8+U4  X4 5  A1>=>1 ;)R$+&EF4  X ( Q1  ! .  J
r[& LU#$ DEF 5'='4$"4 XY$ 8+U4 X4 5 A1>=>1 ;5 OK4U>#$ ;4 X&F1 7 3 <> !44 8[$1 9 N F"H 8$+U

 &    ])>)21 5    >]> (91> +    PE4#$ <    > %&'14    X> :T    e .    J 5    '0)    F<'K'+–7[$+    F 5    EF"H–7[$+    F 54    X (

<'&F4#$ 7'K,4 8$+U4X&F1 L4#$ 1C .K>& E#$ 8'>)4  ×3  ×2( ;W #- 5 X$"+#$ %K L14 + 91 <H  " e3H
$"$"   P#$ N)&   L# iQ&   03 %&'='4$"4   XR  5   =#&E>#$ 5'='4$"4   X- .   / 2C   ,#$ 5'='4$"4   X- 7   e> 5   #?4U>#$
)+&EF4  XR$ (  EF Q1  ! .  Ji+  PE> 8&  ]> 5  ]=$1> +  )A r[&  LU#$ D  4 &  ])H :  ', ; <1+ %  91#$ "J1

"$" P#$ 5 9+# <$+PJ 1 ;TA +1 =1 5 9$O&F4" i"O& U>#$ <' F 5 #$+ 5 ') L49R$5'+&– 5 'A&>4=R$–  5 ="+#$
5'K3#$ ($"P#$ N)L %&'='4$"4X$15>]>#$ +PE4 5="+ <A "()#$ DdF ".  

  

9 -  *@%+! !7#7 K!"3  !'+T)2002:(  

*ff@%+!$% Z%0ff-3 : >"ff7)$%0 *ff'7T0)$% D%!"ff9)3G"; *'30ffE07A$% S+N"ff?7$% HffI3 C%!ffPX% *ffPA3
_0E .F *'@#$% S+"4X% *'0'#$% D%+'O)7$%– *'3"7)6G%.  

5  X$"+#$ %  '"=bH #5  J"E>  %$+&  P4AR&F 5'A1  !1>T#$ i"O&  U>#$ W  KA 8$+  9Y$ 5  9TA 5  E'FO
 i"& eY$ @& >4#$1 5 '>/14#$5 '1',#$ %$" 'd4>#$ Q1  ! . J 5' X,#$–5 'A&>4=R$ W  KA 5 X$"+#$ % PFO1 ;

 %    dKF <'e1    ,F>#$ <    > 5    )'A164  ;"1    3C146     F 8/"&    >AH %    ,1$"4 ;:&    )- <'16–54 5)    X ;
I'"O#&  F 5  )'E#$ %"  '4U$1 5  >(4)>#$ "  'c 5  'PFO#$ 5'[$1  ZE#$F#$ 8+U4  X$1 ; i"O&  U>#$ @''&  P> :  ,&

+   '=#$ (   ,#$ .   J +&   P4AR$1 ;.E9$1   #$ "   'c 7S&   04#$1 ;5'A1   !1>T#$;  .   J .E9$1   #$ "   'c +&   P4AR$1
 G4#$1 ;OF     !#$@0)#&     F 5     PeK# .     4$C "'+     P41 ;5'     X,#$ i"&     eY$ @&     >     ,&F#$ 8+U4     X$1 ; k'#&     Xh$ :

 8+U4   X$ g#C   31 %&   FeK# &   0#H 7   >&E> 8+U4   X$1 .   [?=#$1 ++   E4>#$ O&   F4"R$ 7   >&E> 7   e> 5'[&   L,Y$
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 "&   F4U$"%"  5   #R+#I1"   0#$ ; W   #- q[&   4)#$ %"&   ZH1 5   J&3 <'   F 5   #$+1 5   F=1> O&   F4"$ %&   9TA +1   =1
i"O& U>#$ W KA 8$+ 9Y$ 5 ]= < > 5' X,#$ i"& eY$ @&>4#$1 5'>/14#$ %$+&P4AR$ >T#$5'A1 !1 ; 8+ A

 5    '1',#$ %$"    'd4>K# 5    'A"0#$ %&    [0#$ <'    F 5    '"/1= I1"    J +1    =1–  W    KA 8$+    9Y$ .    J 5    'A&>4=R$
$ i"O&  U>#$"  >E#$ "  'd4> Q&)e4  X&F 5'A1  !1>T# b' :  ', ;  xP \$"  >A "d  Lh$ 8+  W  KA 5  )'E#$ +$"  JH <  >

 1>T#$ i"O&U>#$"F3h$ <> "F3H 5="+F 5'A1! $">A&'[&L,- 7$+ I"&0F ;.  

  

10- %+! *@ K!"3 !7#7 K!5$%)2001 :(  

*ff@%+!$% Z%0ff-3" :$% D"ff-0(7 Z'ff; *ffPA5I$ +"ff@7$% Kff'I#) i*ff'3"7)6G% DA(ff27$% Kff# HffI3 S+!ff9
D%=$% *'$"5F Z7 K(0YAN R!$ S+N"?7$% 0#- g"6)G%0 i V'\"P\$% *57"6 .F *';+)$% *'I(."  

5  X$"+#$ %  '"=bH # i"+  P#$ <'  F 5  9TE#$ W  KA 2"  E4K%T3  Z>#$ 7  , W  KA  7  31 ;5  'A&>4=R$
i"O& U>#$ 1 ,) B& =4R$1 ;%$C #$ 5 '#&EJ < > .  J i"O& U>#$ 1 ,) B& =4R$1 %$C #$ 5 '#&EJ " eH 5  J"E>1 ;

#$ 5  X$"+#$ 5  )'A %  dKF1 ;5  'A&>4=R$ %T3  Z>#$ 7  , W  KA i"+  P)176 ( kT  O <  > 5  F#&O1 \&  F#&O
 W #1h$ 5 9"0#$I'?& 9?#$ 5 E>&= . J 5 'F"4#$ 5 'K3FF1 ;'E#$ "& >AH O X14> y K 5 ))17  \& >&A ( 8+U4  X$1

%T3  Z>#$ 7  , W  KA i"+  P#$ @&  'P>1 i"O&  U>#$ 1  ,) B&  =4R$ @&  'P>1 %$C  #$ 5  '#&EJ @&  'P> :  ,&F#$ 

:    ,&F#$ +$+    A- <    > .    /1 5    'A&>4=R$ ; W    #- 5    X$"+#$ %K    L141 7    , <'    F 5    9TEK# "&    X> +1    =1
#$%$C  #$ 5  '#&EJ1 5  'A&>4=R$ %T3  Z>  'c V  )3#1 ;i"O&  U>#$ 1  ,) B&  =4R$ N  > +1  =1> " <  3>' &  >3 ;

#$ @&  'P> .  J %&="+  #&F S  F)4#$5  'A&>4=R$ %T3  Z>#$ 7  , W  KA i"+  P <  > 5  'A"0#$ V  X''&P> N  '>=1 ;
i"O&U>#$ 1,) B&=4R$ %&="+ 7TU @& 'P> . J kT O#$ %& ="+ WKA %$C#$ 5'#&E0# "'eM4 +=1'1 ;

A&>4=R$ %T3  Z>#$ 7  , W  KA i"+  P#$5  ''&P>1 ;5K3  Z>#$ V  =14 $+  A &  > 5  'A"0#$ V  X'R1 ; "'eM  4 +  =1' 
#%$C#$ 5'#&EJ <'F .[&)e#$ 7A&04K#$ @& 'P> . J kT O#$ %& ="+ W KA i"O& U>#$ 1,) B&=4R$1 ; i"+ P

5'A"0#$ VX''&P>1 ;5'A&>4=R$ %T3Z>#$ 7, WKA5K3Z>#$ 5c&'L @&'P> $+A &> ;.  

  

11-  *@%+! !'7#$% !;3 !$"? Z"743)1998:(  

*ff@%+!$% Z%0ff-3 : *;0ff@#7$% S+N"ff?7$% *ff'7-) *ff'I( YAffN R!ff$ *'60$0('ff@$% *ff';+)$% _0ffE .ffF
*';+)$% ;Z%0I# *57"6.  

5   X$"+#$ %   '"=bH #<'['   Z <   A 2   Z3K :7&   U+- "   eH i"O&   U>#$ 5   E'FO <   A .   [$"=- 81   ]0> 

q>&  )"F .  J 5'=1#13'  X#$ 5  'F"4#$ 81  ]0> Q1  ! .  J 5'  X&Xh$ &  ]4&'K>A1 5F1  X,>#$  1 7  >&34> 2  Z3#$
 <H <  3>' aC  #$ "  'd4#$ 8  =, <  A>#&  F I  ,K'5  '#&4#$ 5  EF&4#$ %$"'d4 : i"O&  U>#$ C&  U4$ 1  ,) B&  =4R$

 7'K,4#$ .#- 7'>#$1?& =)Y$ 5 'EJ$+1 +9&)#$ "'304#$1 < > % )134 : ,F#$ 5 )'A1 ;702  5 F#&O1 \& F#&O
A1>=> .KA \&'[$1ZA 8]E'?14 84 <$1K, 5E>&= 5'F"4#$ 5'K3 kTO <> *" Uh$1 5 'F'"=4 i+ ,$1 <'4
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5OF&! ; "+#$ %"0 XH1< A 5 X$  1 = 1 a14 X> + )A \&'[& L,- 5 #$+ I1" J +)0.001 ( %&O X14> <' F
 1 ,) B& =4R$ . J 5OF& !#$ 5 A1>=>#$ +$" JH %& ="+ OX14> <'F1 5'F'"=4#$ 5A1>=>#$ +$"JH %&="+

=4#$ 5A1>=>#$ `#&L# i"O&U>#$ C&U4$"'eM 4K# " 'F3 8 =, + =1' & >3 ;q>& )"F#$ I'FO4 +EF 5'F'" R ;
<' F \&'[& L,- 5#$+ I1"J +=14  %& ="+ O X14> <' F1 5 'F'"=4#$ 5 A1>=>#$ +$" JH %& ="+ %&O X14>

 "'d   L 8   =, +1   =1 N   > q>&   )"F#$ I   'FO4 +   EF 7   'K,4#$ .   #- 7   '>#$ .   J 5OF&   !#$ 5   A1>=>#$ +$"   JH
#5    'F'"=4#$ 5    A1>=>#$ `#&    L# "'eM    4K a14    X> +    )A \&'[&    L,- 5    #$+ I1"    J +    =14 ;)0.001 ( <'    F

 5  'F'"=4#$ 5  A1>=>#$ +$"  JH %&  ="+ %&O  X14> q>&  )"F#$ +  EF1 7  F9 i"O&  U>#$ C&  U4$ 1  ,) B&  =4R$ .  J
F#$ +EF `#&L#"'eM4K# "'F3 8=, +=1' &>3 q>&)" .  

  

12 -  *@%+! *,'/# H/NM7 Z"7'I@)1996:(  

*@%+!$% Z%0-3" :)7 k5;; h)PA30 S+N"?7$% d0I@*57"f6$% YAN R!$ *'M?2$% D%+'O".  

5X$"+#$ %'"=bH #Z#$ %$" 'd4> WKA 2"E4KC 5' LUi"O& U>#$ g1K XF 5 9TE#$ %$ I1" 0#$1 ;
K3#$ 5 )'E#$ *+ # i"O&U>#$ g1KX .J 5'X)=#$ 5 ]=1> *" UH1 ;OU#& F 5 ]=1> 8&] X " FA 5 X$"+K# 5 '

i"&  ]>#&F 5'  LUZ#$ %$"  'd4>1 5  'A&>4=R$ 5'  X0)#$ %$"  'd4>#$ D  EF <'  F 7  >4,>#$ 7  A&04#$ "'eM  41 ;
3#$ 5)'E#$ *+# i"O&U>#$ g1KX *14X> WKA5 X$"+K# 5 'K . J " 'd4> 7 3 7T U < > S F)4#$ 5 ')&3> n$1 ;

>#$ g1K  X I  'P,45  X$"+K# 5  'K3#$ 5  )'E#$ *+  # i"O&  U4>#$ 5  '+"0#$ %R&  ,#$1 ; 5  KF&P>#$ 8$+U4  X&F 5  J"O
5X$"+#$ 5)'A %)>!41 ;5P>E4>#$ FTO \&  81 '0#$ .4E>& = < > 7 3 . J 5 'F"4#$ 5'K3F 5e#&e#$ 5)X#$ <>

  'Fe4 8  4 +  91 i"/&  P#$1  ]# "  >E#$ "  'd4> % 1 ;5  )'E#$ BC <  > 5  )'EK# .[&  ])#$ 8  =,#$ <1  34305   F#&O \& 
5   X$"+#$ .   J \&   E'>= $13"&   Z 5   F#&O1   /1 5   0K4U> %$1+H :   ,&F#$ 8+U4   X$ +   91 ; .   (0K#$ @&   'P>#$ .

F4  X$ ;i"O&  U>#$ g1K  X# "1  L>#$ @&  'P>#$ ;i"O&  U>#$ g1K  X#5)&  5  J"O4>#$ 5  '+"0#$ %R&  ,#$ 5  X$"+#
 \&  E'>= .  /1  <  >"&  F4U$ ;:  ,&F#$ +$+  A- $ "1  L>#$ Q&3C  # <  > +$+  A-)`#&  L .  3? +  >,H (> @&  'P

7+  E> D1  >d#$ 7  >,4  @0)#&  F 5  Pe#$ @&  'P> ;<1  4"1) <  A <  > +$+  A-)8T  A 1  FH 7+&  E#$( "&  F4U$ ;
?&   =)Y$ 5   'EJ$+  <   > +$+   A-)<'"   Uz1 "   XAh$ Q&0   L(R$ *14   X>#$ i"&>4   X$ ; a+&   L49R$ .A&   >4=

i"  Xo# .J&  Pe#$  <  > +$+  A-)  ="<&FE  Z .  KA k(&  'P>1 ;5  '="&U#$ OF  !#$ 5  ]=1 @–  5  'KU$+#$ <  >
 +$+  A-).J&  03 <'+  #$ QT  A( k'#&  Xh$ k  #&O#$ 8+U4  X$ +  91 ;5'[&  L,Y$  5  >[T>#$) "&  F4U$"%" ;

 O&F4"$ 7>&E>a+&,h$ <'&F4#$ 7'K,4 ;7'Lh$ .J&Pe#$ O&F4"R$ ;<1X"'F ++ E4>#$ "$+ ,)R$ 7'K,4 ;
'c1&/"( ; 5X$"+#$ %KL141W#- $ %$"'d4> O&F4"$ \&O&F4"$ 5'LUZ#  \&F=1> $+ i"O& U>#$ g1K X N > \R

?&  =)Y$ 5  'EJ$+ ;@0)#&  F 5  Pe#$ ;D1  >d#$ 7  >,4 ;Q&3C  #$ .  /1 a+&  L49R$ .A&  >4=R$ *14  X>#$ ;
i"Xo# .J&Pe#$;  b1 <3#&F4"$ +=5'="&U#$ OF!#$ 5]=1F k#&X 7$+ O5'X)= I1"J %+=1 &>3 ;  . J
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"13C   #$ `#&   L# i"O&   U>#$ g1K   X- 7   A&04 +1   =11 ; 5'   LUZ#$ %$"   'd4> D   EF <'   F 7$+ .[&   L,
A&>4=R$ 5'X0)#$ %$"'d4>#$1i"O&U>#$ g1KX WKA &/"'eM4 .J 5'.  

  

13 –  *@%+! +("2 !'7#$% !;3)1995:(  

*ff@%+!$% Z%0ff-3" : +N"ff?7$%*ff'F+57$% *ff'I95$% D%+!ff9$% kff5;0 S 0+70 *ff'(%+!X% *3+ff@$% i VffIO$% *ff-
"6G% C0I5$% *'I( YAN R!$ *'-%!'7 *@%+!*'!05@$% "`;J *-'!7 .F *'3"7).  

5   X$"+#$ %   '"=bH #5   'KPE#$ %$"+   P#$ <   > <'4"+   9 "'eM   4 W   KA 2"   E4K  5A"   X#$ &   >/1 5   'J"E>#$
5'3$"+Y$; i"O&U>#$ C&U4$ .J IKd#$ 5)1">1 . 4#$ 5 'KPE#$ %$"+ P#$ D EF r[& LU < A 2 Z3#$1 ;
 b>#$ ?'>4 b>#$ "'c <A "O&U"O&U <> 5X$"+#$ 5)'A %)1341 ;219 F#&O 5 'K3 kT O < > \&'E>&= \&

R$ 81KE#$5'+1EX#$ &]FH 5)'+> .J 5'A&>4= g#C 31 B+$+ A- < > i"O& U>#$ @& 'P> : ,&F#$ 8+U4 X$1 ;
  > 7  3 @&  'P# <'  X&'P>I  Kd#$ 5  )1">1 5  '3$"+Y$ 5A"  X#$ < 5'[&  L,Y$ k'#&  Xh$ :  ,&F#$ 8+U4  X$1 ;

$ 7  'K,4#$ 7  e> "&  F4U$1 <'&  F4#$ 7  'K,41 .K>&  E#"%" ; 1 "+#$ %K  L14 5  X$ W  #- 5  '3$"+Y$ 5A"  X#$ <H
# @' #i"O&  U>#$ "$"  9 C&  U4$ .  J "'eM  4 &  ] 1 ;&  ]# I  Kd#$ 5  )1"> <H i"O&  U>#$ "$"  9 C&  U4$ W  KA "'eM  4 ;
 V  )H1 g"4  Z> "'eM  4 +  =1' R 5  '3$"+Y$ 5A"  X#$ <  > 7  3 7  A&04#)N  04">– D0U)  > ( I  Kd#$ 5  )1">1

)N   04">– D0U)   > (i"O&   U>#$ .   J V   )H1 ; \&'[&   L,- 5   #$+ I1"   J +   =14  .   J :   ,F#$ 5   )'A +$"   JH <'   F
4=R$ i"O&U>#$1 5'+&L49R$ i"O&U>#$5'A&>4=R$ i"O&U>#$ `#&L# 5'A&>.  

  

14 –  *@%+! D0/M !'7#$% !;3 C'T%+;m)1991:(  

*f@%+!$% Z%0-3 :!f$ +0+f7$% 8!%0f#0 S+N"f?7$% g"f6)% Z'f; *fPA5$% !05f@ dfI7$% *f57"6 YAfN R
k"'+$";.  

5  X$"+#$ %  '"=bH # 5  J"E> 5  9TA 1  ,) B&  =4R$%$"&'  X#$ :+$1  ,1 ">E#&  F i"O&  U>#$ %  )134 ;
 <> 5X$"+#$ 5)'A622 Y$ 81 KE#$1 5 'F"4#$ %& 'K3 WKA <1A?14' \&F#&O g K>#$ 5 E>&=F k$+m$1 5 '"$+

+1EXF#$ 8+U4X$1 ; @&'P> :,&"i"O& U>#$ 1,) B&=4T# %10L" V ))91 : ,&F#$ B+ AH @& 'P> 1 /1 ;
X$"+ .J$ 5FKO#$ WKA V# VPF&X 5<''+1EX#P>#$ 7>4Z'1 ; ;"C ,#$ 8+ A . / +& EFH 5 X>U W KA @& '

i+[$?#$ 5Pe#$1 ;*1+EK# 5'KF&P#$1 ;r",#$ 8+A1 ;:+$1,K# 7'>#$1 5'[& L,Y$ k'#& Xh$ 8+U4X$ &>3 ;
 7  e> "&  F4U$"%" 1  X"'F# O&  F4"R$ 7  >&E> ;<B&  =4R$ .[&  )e <'&  F4 7  'K,4 ; ; 5  X$"+#$ %K  L141 W  #-

 t&04"$R$&U>#$ 1,) B&=4 " 'dF  5 )"&P>#$ . J "1">#$ :+$1, .F34"> <'F \&'[&L,- \R$+ \&A&04"$ i"O
"C  ,#$ 8+  A 5  ="+1 ;5  'K3#$ 5  ="+#$ <  > 7  3 .  J &  ]'F34">  ,K# 7  '>#$ 5  ="+1 ;:+$1 5  Pe#$ 5  ="+1 ;

@0)#$ .J i+[$?#$ <H1 ; . J W KAH % )&3 +$" Jo# %&F& L- & ])A q4 ) :+$1 , %F34"$ .4#$ 5A1>=>#$
1   ,) B&   =4R$ &   U>#$"C   ,#$ 8+   A 5   ="+1 ;5   'K3#$ 5   ="+K# 5F   X)#&F i"O <   > :+$1   ,K# 7   '>#$ 5   ="+1 ;
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# .4#$ 5A1=>#$:+$1,#$ <> t1)#$ $C/ .J g"&Z4 8 1 ; W #- %+H :+$1 , %F34"$ .4#$ 5A1>=>#$ <H
+#$ .J :+$1,#$ BC/ k34"4 8# .4#$ 5A1>=>#$ <> WKAH %)&3 %$"&'X#$ 5F&L- B& =4T# 5'K3#$ 5="

i"O&U>#$ 1,) 1 ;i+[$?#$ 5Pe#$1 :+$1,K# 7'>#$1 "C,#$ 8+A.  

  

15-  *@%+! !7#7 *7N"F Z'@#)1989:(  

*@%+!$% Z%0-3" :!"f7)3G%0 S+N"?7$%0 N;E$% :E07–  .fF "`7"`f@m .fF K"f67$% Zf3 KA9)f@G%
)I#+7$% YAN R!$ +%+9$% ="?)%"'-7$"; *'57"6$%0 *'0-"4$% Z'" .  

5  X$"+#$ %  '"=bH # 5  J"E><'  F %&  JT4UR$ O#$1 5  FKO#$5  '1)&e#$ 5  K,">#$ <  > 7  3 .  J %&  F#& ;
.J 5'E>&=#$ 5K,">#$1 +&>4AR$1 i"O&U>#$1 OF!#$ N!1>– 7TP4XR$ " e3h$ %$" 'd4>#$ 5 J"E>1 ;

 73 .J "$"P#$ C&U4$ .J \&>&]X-5 'E>&=#$1 5 '1)&e#$ <'4K," >#$ <> %$" 'd4>#$ 5 J"E> W #- 5J& !Y&F ;
 WKA "Z&F>#$ "'eM4#$ %$C$ C&U4$<'4K," >#$ < > 7 3 . J "$"P# 1 ; bH & ]>$19 5 )'A W KA 5 X$"+#$ % '"=

172 &e#$ <'4K,">#&F kTO#$ <>8$+U4X&F1 5'E>&=#$1 5'1) 4U$ i"O& U>#$ C&U4$ WKA i"+P#$ "&F < >
5  e,&F#$ +$+  A- 1 ; i"O&  U>#$ C&  U4$ "&  F4U$5  e,&F#$ +$+  A- <  > 1 ; i"O&  U>#$ 7'  !04 "&  F4U$ +$+  A- <  >

5  e,&F#$ 1 ;N  !1> @&  'P>  OF  !#$ <  >.J&  03 <'+  #$ QT  A +$+  A- 1 ;4U$&  F 5)>  !4>#$ 7&3  Zh$ " <  >
a1&9"   Z#$ "1   )H +$+   A-$ <&>'K   X1 ;a"   !U# ; W   #- 5   X$"+#$ %K   L141   91"J g&   )/ <H \&  5   FKO <'   F

$ 5  K,">#$ %&  F#&O1+&  >4AR$1 ;OF  !#$ N  !1>1 ;i"O&  U>#$ C&  U4$ <  > 7  3 .  J 5  '1)&e#– $ 7TP4  XR
5  FKO#$ `#&  L# 7&  =>#$ <  A 1 ;  )/ <H  91"J g& \&  <  > 7  3 .  J 5  'E>&=#$ 5  K,">#$ %&  F#&O1 5  FKO <'  F

$ C& U4$1 i"O&  U>#$ 7' !045 FKO#$ `#&  L# "$"  P#R$1 OF  !#$ N  !1> < > 7  31 ; 7&  =>#$ <  A 7TP4 X
%&F#&O#$ `#&L# 1 ; \&>&] X- i"O& U>#$ C& U4$1 i"O& U>#$ 7' !04 < > 7 3 8] X'  \R$+  i"+ P#$ <'& F4 . J

 "$"   P#$ C&   U4$ W   KA ">#$ %&   F#&O *+   #O   PJ 5   'E>&=#$ 5   K, 1 ; C&   U4$ W   KA i"   Z&F> 5'FK   X "&   ez N   P4
<  > 7  3 .  J i"O&  U>#$: >#$ 7'  !04+&  >4AR$1 i"O&  U– $ <  A 7TP4  XR$ 5  K,">#$ 5  FKO *+  # 7&  =>#

5'1)&e#$ 1 ;+&>4AR$1 i"O&U>#$ 7'!04– 5'1)&e#$ 5K,">#$ %&F#&O *+# 7&=>#$ <A 7TP4XR$. 

 

16-  *@%+! +M"- .I3 Z"#+F)1987:(  

 0-3*@%+!$% Z%" :"?)% .F *F\"67I$ >"'97 _"-;Z'!$% jAM *57"6 *;IN$ +%+9$% =".  

5   X$"+#$ %   '"=bH 2"   E4K#  5   E>&= 5   FKO# "$"   P#$ C&   U4$ .   J 5   J?&=>#$ @&   'P# i$+H Q&   )F W   #-
 5 >[T> 5 P'"O3 5' LUZ#$ Q& )F . J 5 '091>#$ 5P'"O#$ 8$+U4X$ W#- Q1=K#$ I'"O <A <'+#$ lTL

 1 i$+h$ BC  / Q&  )F#&O#$ &  ]]=$1' 5  J?&=> 2  9$1> +$+  A- g  #C k  KO44 $C  ]# VKFP4  X>1 B"  !&, .  J k  #
D"  d#$&'  L 8  4 :  ', ;2  9$1>#$ <  > 5  A1>=> 5c "&  '4U$ .  J 5'[$1  ZE#$ 5  P'"O#$ :  ,&F#$ +  >4A$1 ;

 <> 50#S> 5)'A225  81 KE#$1 k$+m$ . /1 <'+#$ lTL 5E>&= .J %&'K3 :Te <> 5F#&O1 \&F#&O
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 "4#$1e#$ %&'14  X>K#1 5  'F5  e#&e#$1 5  ')& N  9$1F1 ;75  5c&'  L g  #C <  A %  =4)1 5  'K3 7  3# k  #&O13 

 291> 73 <>!41 5FKO#$ V# k&=4X$ &091>5 4XT# 7[$+F5F&=.  

  

 < :*';-6W% D"@%+!$%:  

  

17-   !-'00 d'+)";0 !'F%! *@%+!)2005 David, Patrick& Wendy(:   

*@%+!$% Z%0-3 :"?7$% HI3 C%!PX%"f@$% !f-3 *'30N$% S+NY";f2$% Z'9^ HfI3 C`)+!f9; "f`)PA30 i
*'('+7W% S!#)7$% D"'G0$% .F 8!%0#$% Y-6).  

5  X$"+#$ %  '"=bH #  F 5  9TE#$ 5  J"E>5  'A1O#$ i"O&  U>#$ W  KA 8$+  9Y$ <'  ,#$ k&  34"$1 ; :+$1
k&F  Z#$ "  >A .  J <'P[&  X#$ +  )A %>+U4  X$1 ;5  X$"+#$ i$+H :O"  Z#$ i+&  '9 %T=  X# 5',  X> 5  X$"+ 5

>#$ %&  'R1#$ . J5  '3'">h$ i+ ,4 % )&31 ; 5  X$"+#$ 5  )'A <  > <1 3443437  \&P[& X 8/"&  >AH %  ,1$"4 ;
  #$ <'F17 175  \&>&A ; 1 <& 3& 4) 8 /H5 X$"+#$ q[  V )H 5 eTe < > k&F Z#$ <'P[& X#$ :+$1 , ++ A y KF

<X#$ "&F3 :+$1,F 5)"&P> i+,$1#$ 5)X#$ .J :+$1,#$ ++A 2&E!H 5EF"H W#-.  

  

18-  *@%+! Y060 K\$%!)1997 iJ. Dalziel & R. Job(:  

*@%+!$% Z%0-3 : .;M5$% !"`6X%0 S+N"?7$% .F D%+"'@$%  !^"P Z';"'$%+)@%.  

5  X$"+#$ %  '"=bH #5  J"E>  .F  LE#$ +&  ]=Y$1 i"O&  U>#$&'#$"4  X$  .  J %$"&'  X#$ a+  [&9 <'  F ;
 g"&  Z : ',165  \$+"  J '&  P>#$ <  > ++  A W  KA %+  >4A$1 5  L&U#$ %$"&'  X#$ i+&  '9 <1  )]4>' <  >>' @

7S&   04#$ @&   'P> &   ])> 5   0K4U>#$; >i"O&   U>#$ @&   'P ;2$+]4   XR$ @&   'P> 5   A1>=> W   #- 5J&   !Y&F ;
!$ "/&(>F 5PKE4> 5K[XHi"&' X#$ i+&'9 Q&)eH 5(P'#$1 81)#$ 5'K>A .J %T3Z>1 %&F$"O ;0 %" ](H

&F$"O  !$ +1  =1F 5  OF4"> D$"  AH &  ]'KA "  ]( 5  )'E#$ 2  L) <H 5  '1[>#$ k  X)#$ 8'  9.  J %  %  E04"$
5="+ ZS>3 i"O&U>#$:+$1,#$ k&34"$ W#- +"0#$ 7'># " ; i"O& U>#$1 .F LE#$ +& ]=Y$ 7>&A "'eM4

 Jh$ 7 '> 1H t1?) .J "ZS>35 '"1">#$ :+$1 ,#$ k& 34"$ W #- +$" 1 ; i"O& U>#$ <' F 5 9TA " ](4 8 #
 S&04#&F "1EZ#$17.  
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 L"'-"4 :"@%+!./',0$% "E+$% D:  

$"+#$ 8/H 7L0#$ $C/ .J :,&F#$ 71&)4'1 t1!1># %!"E4 .4#$1 V# %"J14 .4#$ 5PF&X#$ %&X
 73ZF .0'(1#$ &!"#$8&A:  

  

J: *'-'N@I/$% D"@%+!$%:  

1-  *@%+! <+F C'T%+;m *$"72 0;J)2010 :(  

*@%+!$% Z%0-3" :F Z''+%!X% R!$ ./',0$% "E+$% R!7.-'N@I/$% C"5$% Q"N9$% D"@@U7 .".  

5  X$"+#$ %  '"=bH # 1  #$ &  !"#$ *+  > W  KA 2"  E4K t&  OP#$ %&  XXS> .  J <'  '"$+Y$ *+  # .0'(
 8&    E#$ t&    OP#$ %&    XXS> .    J <'    '"$+Y$ %$"'+    P4 .    J I1"    0#$ <    A 2    Z3#$1 ;.)'O    XK0#$ 8&    E#$

#$ &!"#$ *+># .)'OXK0#$5'LUZ#$ %$"'d4>K# 5FX)#&F .0'(1) :#$ ++ A ;5 'A&>4=R$ 5 #&,#$ ;@) =
5   >+U#$ %$1)   X( ;8+U4   X$1 .0   L1#$ q])   >#$ :   ,&F#$ .   K'K,4#$ 1 ; D"   d#$ $C   ]# :   ,&F#$ +   AH +   9

+1 )F i"  ZA W KA & ])> + EF 7  3 7>4 Z' +& EFH 5EF  X W KA 7>4 Z4 5)&F4 X$;  \& )'F>  5  ="+ + )F 7 3 8&  >H
J$1>#$ 5  ="+ .  A$"' .  eTe @&  'P> k  X,F <'  '"$+}# .0'(1  #$ &  !"#$ 5  P)5  K'K9 ;5O  X14> ;i"  'F3 (

' :',F %&="+#$ .OE)1;2;3 ( 140> 7$SX W#- 5J&!Y&F ;k'4"4#$ WKAl ; : ,F#$ N >4=> <1 341
 <   >)270 ( \&   '"$+-    J.)'O   XK0#$ 8&   E#$ t&   OP#$ %&   XXS> .   )'A %   )&31 ; ++   A 5'[$1   ZA :   ,F#$ 5

 &  /+$"JH)80 (&  '"$+-  KEK# 5'[&  L,Y$ 5  >?"#$ 8$+U4  X$ 8  4 +  91 ; 5  'A&>4=R$ 81)SPSS(;  8+U4  X$1
).F&     X,#$ O     X14>#$ ;%$"$"     34#$$ ;.F     X)#$ <?1     #$ ;a"&     'E>#$ 2$"     ,)R ( "     =- .     J %T'     K,4#$ Q$

 5'[&   L,Y$$:    ,FK# 5   >?T# ; 5    X$"+#$ %"   ](H1 .    J <'   '"$+Y$ *+    # .0'(1   #$ &    !"#$ *14   X> <H
 .)'O XK0#$ 8&E#$ t&OP#$ %&XXS>)65.88 (% . /1)O X14> *14 X>( 1 ; %$C I1" J +1 =1 5 #R+

 5    #R+ *14    X> +    )A 5'[&    L,-)0.05!" (Y$ *+    # .0'(1    #$ &    !"#$ *14    X> .    J .    J <'    '"$+
 b4 .)'OXK0#$ 8&E#$ t&OP#$ %&XXS> `#& L#1 ;@)=#$ "'d4># *?E:& )Y$ 1 ; %$C I1" J +1 =1 8+ A

4  X> +  )A 5'[&  L,- 5  #R+ 5  #R+ *1)0.05!" ( .  J <'  '"$+Y$ *+  # .0'(1  #$ &  !"#$ *14  X> .  J
 b4 .)'OXK0#$ 8&E#$ t&OP#$ %&XXS>&,#$ a"'d4># *?E 5'A&>4=R$ 5#5>+U#$ %$1)X ++A1.  

  

2-  *@%+! !7#7 !%06 0 K'I? n'2$% o% !;3 S\'\3+'+2 )2007:(  

*@%+!$% Z%0-3 : *f-'!7 .F Z'7I57$% R!$ *'F%+B07'!$% D%+'O)7$% k5;; h)PA30 ./',0$% "E+$%
S\B.  

  5   X$"+#$ %   '"=bH # 5   J"E>   'd4>#$ D   EF1 .0'(1   #$ &   !"#$ <'   F 5   9TE#$ *+   # 5   'J$"c1>'+#$ %$"
E>#$ <'  >K)5'  X$"+#$ 5  K,">#$ ;i"  FU#$ %$1)  X ;.  >KE#$ 7  /S>#$ ;@)  =#$('A %  )134 +  91 ; 5  X$"+#$ 5  )
 <  >360 5  >KE>1 \&  >KE>  P'"OF &/C  UH 8  4 +  91 ; <  > 5  '+1P)A 5'[$1  ZA 518  5  X"+>)F1 <1  )F%&  ) (
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,&F#$ +   AH +   91.0'(1   #$ &   !"#$ @&   'P# 5)&F4   X$ <&   e&F#$ 8+U4   X$ +   91 ; 5'[&   L,Y$ k'#&   Xh$ <&   e,
&4#$5   '# : "&   F4U$ta+&   ,h$ <'&   F4#$ 7   'K,4 ;<1   X"'F O&   F4"$ 7   >&E> ;V'0'   Z "&   F4U$ ; ; %"0   XH +   91

5  X$"+#$ q[&  4)  <  A 1+1  =  81KF+  #$ 5  K>,1 :&  )Y$ `#&  L# .0'(1  #$ &  !"#$ .  J \&'[&  L,- 5  #$+ I1"  J
$&')+  #$ 5'  X&Xh$ 5  K,">#$1 O  X14># 1 ;+  Ai+&  >#$ <  A &  !"#$ .  J I1"  J +1+  =1 8 ; 5  E'FO# 5F  X)#&F1

#$1H V  J1"(1 7  >E >#&F 5  9TE#$:&  )Y$ `#&  L# I1"  0#$ %  )&3 5'#1[  X +  =1' T  J i"  FU#$ %$1)  X &  >H ;
.0'(1#$ &!"#$ WKA "eH aH &]#.  

  

3-  *@%+! c'7@ V!"M N0+"9$%)2006:(  

 0-3*@%+!$% Z% :f'70(#$% >+%!f7$%  +'!7 R!$ ./',0$% "E+$"; "`)PA30 K75$% .F *'!6$% .fF *
% */E$% K"72 D",F"#7*';+O$.  

5  X$"+#$ %  '"=bH  a"'+  > *+  # .0'(1  #$ &  !"#&F &  ]49TA1 7  >E#$ .  J 5  '+=#$ 5  ="+ 5  J"E>#
 () 5 ]=1 < > 5 'F"d#$ 50 !#$ 7&> Z %& (J&,> . J 5'>13,#$ @"$+>#$ 5 '>13,#$ @"$+ >#$ Q$"+ > "

8]X0)H ; %J+/ &>3 %$" 'd4> < > 7 3 "'eM 4 5 J"E> W#-) i" FU#$ ;. >KE#$ 7 /S>#$ ;.A& >4=R$ t1 )#$
Y$;5  '"$+  1 5  X"+>#$ N  91> ;a"]  Z#$ k  4$"#$5  X$"+#$ *14  X> ( *+  # 7  >E#$ .  J 5  '+=#$ *14  X> W  KA

'>13,#$ @"$+>#$ a"'+>5 'F"d#$ 50 !#$ 7&> Z %& (J&,> .J 5 ; N '>= < > 5 X$"+#$ N >4=> <1 341
   'F"d#$ 50   !#$ 7&>   Z %&   (J&,> .   J 5   '>13,#$ @"$+   >#$ %$"'+   >1 a"'+   > .   X$"+#$ 8&   E#$ 7T   U 5

2005/2006 1 ; 8/++    A y#&    F#$642 bH +    91 ; &    ]>$19 5    )'A W    KA 5    X$"+#$ %    '"=221 $+"    J 8    4 ;
&   >F 5    'PFO#$ 5'[$1   ZE#$ 5    P'"O#&F 8/"&   '4U$  V4F    X)35 %5   X$"+#$ N    >4=> <   > ;2$+    /H I    'P,4#1 

5X$"+#$ a1 F"4#$ k+h$1 5PF& X#$ %& X$"+#$ D EF W#- t1="#&F g#C1 <'4)&F4X$ "'1O4F k#&O#$ 8&9 ;
  '+=#$ 5)&F4  X$ &  >/1 W  KA %K>4  Z$1 7  >E#$ .  J 541  W  KA %K>4  Z$1 .0'(1  #$ &  !"#$ 5)&F4  X$1 i"  PJ

48 $ 8+U4   X$1 i"   PJ5   '4m$ 5'[&   L,Y$ k'#&   Xh$ k   #&O# :>#$ k   X)#$1 5'F&   X,#$ %&O   X14>#$ ;5   '1[
<1X"'F O&F4"$ 7>&E> "&F4U$ ;t ;4#$ 7'K,4<'4KP4 X> <'4A1>=># a+&,h$ <'&F ;41 5 X$"+#$ %K L1

 W  #-I1"  J +1  =1 8+  A $C5  #R+ *14  X> +  )A 5'[&  L,- 5  #R+ % J  =0.05  .  J 5  '+=#$ 5  ="+ .  J
 %$"    'd4> <    > 7    3# *?    Eb4 7    >E#$) k    4$"#$ ;5    '"$+Y$ i"    FU#$ ;.    >KE#$ 7    /S>#$ ;.A&    >4=R$ t1    )#$

5X$"+#$ *14X>#$1 5X"+>#$ N91> ;a"]Z#$.(  
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4-  *@%+! C"@# "-'$ 0 Y@)#7$% !'5@ Z%0+7 !05I6)2005:(  

@%+!$% Z%0-3*" :7$% K7%05$%d0-;$% ./,07 _%!J +'0N) .F S+4U :*,F"#7 HI3 *'9';N) *@%+! 

./',0$% "E+$"; "`)PA30 Z'N@I/; K'I?$%."  

5X$"+#$ %'"=bH # 5J"E>& !"#$ <' F & > 5 9TE#$ 5 '#&4#$ 7 >$1E#$ < > 7 31 .0'(1 #$ : ?J$1 ,#$
E#$1 ;7 >E#$ . J QT>? #$ N > 5 9TE#$1 ;5 0'(1#$ 5 E'FO ;k'"+4#$1" Z&F>#$ @'[" #$ N > 5 9T+ >1 ; *

<    > 7    3 W    KA .0'(1    #$ &    !"#$ "'eM    4 :$ %$"1+ 7+    E>1 k&    'd#$ 5F    X)1 QR1    #$1 5    '=&4)Y$7    >E#.  

 <  > 5  X$"+#$ 5  )'A %  )1341)210 ( .  J g1  )F#$ t&  O9 .  J <'K>&  E#$ N  '>= %K>  Z 5  0(1>1 \&  0(1>
7   'KU#$ 5   (J&,> ; 5   X$"+#$ q[&   4) 8   /H %   )&31 V   )H'   3# 7&   EJ "'eM   4 +   =1<   > 7:  @'["   #$1 ;?J$1   ,#$

;" Z&F>#$ k'"+  4#$1 ;5  0'(1#$ 5  E'FO1  KA 7  >E#$ QT >?1 ; .0'(1 #$ &  !"#$ W)> 7  >$1E#$ \&  '#?&)4 5  F4"
i1  9 k  X, &  /"'eM4( 1 ;  04 g&  )/ s7  3 5  '>/H *+  > .  J %1& QR1  #$1 ;"  Z&F>#$ @'["  #$1 ;?J$1  ,#$ <  > ;

  E'FO17  >E#$ QT  >?1 ;k'"+  4#$1 5  0'(1#$ 5 ;  #$ &  !"#$ W  KA 7  >E#$ 5  ['F1 .0'(1).#?&  )4 k  '4"4( ;
 1$ &!"#$ <'F 5'F&='- 59TA g&)/QR1#$1 5'=&4)Y$ <> 731 .0'(1# 5'FK X 5 9TA g&)/ &>)'F ; <' F

> 731 .0'(1#$ &!"#$7>E#$ <$"1+ 7+E>1 k&'d#$ 5FX) <.  

  

 Y:*';+5$% D"@%+!$%:  

  

5-  *@%+! !7#7 +0M-7.9'+5$% )2009:(  

*@%+!$% Z%0-3" :f'7',-)$% *F"94$%a) R!f70 *Z'I7"f5I$ ./',0f$% "fE+$% .fF "fT+'4 *f'-%!'7 *f@%+! i
76$% .F Z'7a)$% D"(+2 Z7 *-'5$*'-7'$% *'+0`".  

5  X$"+#$ %  '"=bH 2"  E4K#  5  ')>'#$ <'>M  4#$ %&3"  Z .  J i+[&  X#$ 5  '>'()4#$ 5  J&Pe#$ O&  >)H W  KA
M    4 *+    >1<'K>&    E#$ &    !" .    J O&    >)h$ BC    / "'e+#$ %$"    'd4>#$ "&    F4AR$ .    J <'C    Uz ; 5    'J$"c1>'

a"$+Y$ *14   X>#$1 ;i"   FU#$1 ;<   X#$ 7   e> ;5   '>'()4#$1$"   'd4> &   /"&F4A&F ;5   #+E> % 5   X$"+#$ %K>   Z ;
 5  )'E#$ 8  =, y  KF1 ;<'>M  4#$ 7&  => .  J 7  >E4 %&  >()> @  >U142 i+"  0>+U4  X$ +  91 ; :  ,&F#$ 8

.  K'K,4#$ .0  L1#$ q])  >#$ 14>#$1 5  '"$"34#$ %&  E'?14#$ 7  e> 5'[&  L,Y$ k'#&  Xh$ 8+U4  X$1 ; %&O  X
%4   Z4#$ @&   'P# a"&   'E>#$ 2$"   ,)R$1 "&   F4U$1 ;t ; W   #- 5   X$"+#$ %K   L14 +   91 14   X> <H &   !"#$ *

O    X14>#$ <    > W    KAH .0'(1    #$ 1 ; <H5    '>'()4#$1 5    'J$"c1>'+#$ 7    >$1E#$ F *14    X>#$ 7    >&A Q&)e4    X&
.0'(1#$ .0'(1#$ &!"#$ .J .J&Pe#$ O>)#$ "'eM4 7'+E4 .J 5>]> "L&)A 73Z4 R.  
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 6-  *@%+! !A'7 V+"N *67B 0;J)2008:(  

*ff@%+!$% Z%0ff-3 : D"ff@+!70 .ff@+!7 R!ff$ ./',0ff$% "ffE+$"; D%=ff$% C0ff`/70 \"ff6-X% :ffF%! *ffPA3
'!7 .F *'0-"4$% *I#+7$%*';'I$% *'+'T"76$% .F >I;%+N *-.  

5   X$"+#$ %   '"=bH #*+   # %$C   #$ 81   ]0>F V   49TA1 ?&   =)Y$ N   J$+ 5   J"E>  %&   X"+>1 .   X"+>
5'1)&e#$ 5K,">#$ ; 1#$ &!"#&F V49TA1 ?&=)Y$ NJ$+ WKA 2"E4#$ g#C31 5 )'A @ 0) +$"JH a+# .0'(

5   X$"+#$C   #$ 81   ]0> W   KA 2"   E4#$ g#C   3 ;8]'+   # .0'(1   #$ &   !"#&F V   49TA1 %$ :   ,&F#$ 8+U4   X$1 ;
 #- 2+ ]' aC #$ .0 L1#$ q])>#$ 5 X$"+#$ V )'A % )&31 ;&/"' X041 & ]K'K,41 I[& P,#$ N >= .)155 (

 \&  >KE>  <  >> 5  >KE>1 5'A1F  XH r  L, 8  ]#  4 "O#&F 5  )'E#$ "&  '4U$ 8 5F  X)#&F 5'[$1  ZE#$ 5  P')18(% .

K# ?&  =)Y$ N  J$+ @&  'P> %  )&3J 5  X$"+#$ %$1+H &  >HI"?h$ <>,"  #$ +  FA +$+  A- <  > 8  KE> @&  'P>1 ;
 1   #$ &   !"#$ @&   'P>1 7'A&>   X- <'+   #$ +&   >A +   >,> +$+   A- <   > %$C   #$ 81   ]0> +   FA +$+   A- <   > .0'(

I"?h$ <>,"     #$; k'#&     XH &     >H ,4#$%&O     X14>#$ +     '+,4 .     J %     Ke>4J .[&     L,Y$ 7     'K  5'F&     X,#$
5'"&'E>#$ %&J$",)R$1>&E>1 ;"& F4U$1 ;<1 X"'F O& F4"$ 7 "%" ;H1 < A 5 X$"+#$ %"0 X 7 >&E> +1 =1

 ?&=)Y$ NJ$+ <'F k=1> O&F4"$5X$"+#$ 5)'A a+# .0'(1#$ &!"#$1 ; 1 >&E> +1=1 k =1> O& F4"$ 7
 %$C   #$ 81   ]0> <'   F)5   'E9$1#$ (#$15   X$"+#$ 5   )'A a+   # .0'(1   #$ &   !" 1 ; 5   #R+ %$C I1"   J %+   =1

.J :&)Y$ `#&L#1 <'X)=#$ <'F 5'[&L,- 5X$"+#$ 5)'A a+# .0'(1#$ &!"#$.  

  

7-  *@%+! !7#7 QAN .-"#'!$%)2007:(  

*ff@%+!$% Z%0ff-3: " !05ff@$% ["ff?$% Q"ffN9$% .ffF D"ff5';7$% .;0!ff-7$ ./',0ff$% "ffE+$% :*ff@%+! 

"7,-7 HI3 *'-%!'7$% D*'P+2$% *9N-7$"; ["?$% Q"N9."  

5  X$"+#$ %  '"=bH 2"  E4K#   KAF1+  )> *+  # .0'(1  #$ &  !"#$ *14  X> W.  <''+1E  X#$ %&  E'F>#$
 1  OP#$ .  J <''+1E  X#$ "  'c 1 ;a+1E  X#$ r&  U#$ t&%&0  L#$ "'eM  4  5'  LUZ#$);"  >E#$  *14  X>#$

.>'KE4#$;  1i"FU#$1 ;k4$"#$ (.0'(1#$ &!"#$ 5="+ WKA2$+ /h$ BC/ I'P,4# 1 ;  N '?14 8 41560 

W  KA 5)&F4  X$  .  J %&  E'F>#$ .F1+  )>285 5  >()> ;+  91  W  #- 5  X$"+#$ %K  L14 &  !"#$ O  X14> <H
8&   E#$ .0'(1   #$  &   !"#$ O   X14> <   A 5'[&   L,- 5   #R+F1 W   KAH <''+1E   X#$ "   'c %&   E'F>#$ .F1+   )>#

.0'(1#$ <''+1EX#$ %&E'F>#$ .F1+)># 1 ; 67 3 7 e>  ;k 4$"#$ " L)A < ><& >h&F "1E Z#$  XR$1 "$"P4
 1 %&   '9"4#$1 ;.0'(1   #$.F1+   )> <   > 7   3# .0'(1   #$ &   !"#$ "   L&)A 8   /H %w   J&3>#$  "   'c %&   E'F>#$

 <''+1E   X#$<''+1E   X#$ "   'c %&   E'F>#$ .F1+   )>1 1 ;5   '+"O 5   9TA g&   )/ <H  &   !"#$1 k   4$"#$ <'   F
#$ .F1+  )> <  > 7  3# .0'(1  #$<''+1E  X#$ "  'c1 <''+1E  X#$ %&  E'F> 1 ;<H  <'  F 5'  X3A 5  9TA g&  )/

*14  X>#$ ;<''+1E  X#$ %&  E'F>#$ .F1+  )># .0'(1  #$ &  !"#$1 .  >'KE4#$  1  =1 5  X$"+#$ %  Fe4 8  # &  >)'F +
<''+1E X#$ " 'c <'F1+ )>K# 5 9TA 1 ;5' X3A 5  9TA g& )/ <H  .0'(1  #$ & !"#$1 i" FU#$ %$1) X <' F
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5  X$"+#$ %  4FeH &  >)'F ;<''+1E  X#$ %&  E'F>#$ .F1+  )>#  i"  FU#$ %$1)  X <'  F 5  '+"O 5  9TA g&  )/ <H
 &!"#$1"'c %&E'F>#$ .F1+)># .0'(1#$ <''+1E X#$ ;$" 'UH1  " >E#$ <' F 5 9TA 5 'H 5 X$"+#$ + =4 8 #

<> 73# .0'(1#$ &!"#$1 <'4[0#$.  

 

8-  *@%+! Z7#+$% !;3 +M"- c$"/$%)2006(:  

*ff@%+!$% Z%0ff-3" : .ffF *ff'0-"4$%0 *Nff@0)7$% Z')I#+ff7$% .ffF D%+ff;)?7$%  +ffE#7$ ./',0ff$% "ffE+$%
k"'+$% *-'!7."  

 '"=bH5  X$"+#$ % 2+  ]F  <'4K,"  >#$ .  J %$"  F4U>#$ a"  !,># .0'(1  #$ & !"#$ W  KA 2"  E4#$
>#$D&'"#$ 5)'+> .J 5'1)&e#$1 5OX14 k X, .0'(1 #$ &!"#$ .J 8])'F I1"0#$ WKA 2"E4#$ $C31 ;

5'#&4#$ 5KP4X>#$ %$"'d4>#$ :>#$"F4U>#$ "!,> &]F 7>E' .4#$ 5K,"7>E#$ .J i"FU#$1 ;">E#$1 ;.  

 H I   'P,4#1 +$+   A^F :   ,&F#$ 8&   9 &]4K[   XH <   A 5   F&=Y$1 5   X$"+#$ 2$+   / 5   EF"H <   > <1   344 5)&F4   X$
 <   >1 ;"1&   ,>)52 ( <   > 5   X$"+#$ 5   )'A %   )1341 ;i"&   FA)99 ("   !,> "   F4U> ;%K   L141  q[&   4)

.      #- 5      X$"+#$ <H 0'(1      #$ &      !"K# 5'F&      X,#$ %&O      X14>#$ &      > %Q&      = %$"      F4U>#$ a"      !,># .
<'  F )2.13- 4.68 ( y  KF 8&  A O  X14>F1)3.72 (4' %$"  F4U>#$ a"  !,> <H .  )E' $C  /1 <1  E4>

5O  X14> 5  ="+F .  0'(1 &  !"F 1 ; <'  F .0'(1  #$ &  !"#$ .  J 5'[&  L,- 5  #R+ %$C I1"  J +1  =1 8+  A
 b4 %$"F4U>#$ a"!,>K# *? E& ]F <1 K>E' . 4#$ 5' X$"+#$ 5 K,"> 1 ; 5'[& L,- 5 #R+ %$C I1" J +1 =1

 +)A)0.05 ( %$" F4U>#$ a" !,> <'F .0'(1#$ &!"#$ .J b4 5 ['F a"1 ,> . J ;" >E#$ " 'd4># *? E
#$ BC/1 5XXS>#$ .J .K>E#$ QkE#$1 7>E#$" F3h$ 5 '">E#$ 5 [0#$ `#& L# I1" 0 1 ;8+ A  I1" J +1 =1

 b4 .0'(1  #$ &  !"#$ .  J 5  )'E#$ +$"  JH <'  F 5'[&  L,- 5  #R+ %$C8]4$"  FU# *?  E #$ .  J r  U' &  >'J 7  >E
7 >E#$ 5 ['F "1,> 1 ;H <' F 5'[& L,- 5 #R+ %$C I1" J +1 =1 b4 .0'(1 #$ & !"#$ . J 5 )'E#$ +$" J *? E

8]4$"   FU#  +   )A 7   >E#$ .   J)0.05  ( a"1   ,> r   U' &   >'J 7   >E#$ .   J "   e3h$ i"   FU#$ a1C `#&   L#
QkE#$  XXS>#$ . J .K>E#$5 '1)E>#$1 5 '+&>#$ %$? '>>#$1 5 1 ; <' F 5'[& L,- 5 #R+ %$C I1" J +1 =1

 b4 .0'(1    #$ &    !"#$ .    J 5    )'E#$ +$"   JH .    J 7    >E#$ .    J 8]4$"    FU# *?    E 5    'A&>4=R$ %&    9TE#$ "1    ,>
+)A )0.01 ("e3h$ i"FU#$ a1C `#&L#.  

  

9-  *@%+! V'F0) H@07 0 Z0T!7$% !'7#$% !;3  0%!I;$%)2005:(  

*@%+!$% Z%0-3" :["?$% .57"6$% .7'!"(W% K75$% .F ./',0$% "E+$% K7%03  D"57"6$% .F
Z!+W% .F *M"?$%".  

5X$"+#$ %'"=bH 2+]F  2"E4#$#$ 8 /H W KA 7 >E#$ . J .0'(1 #$ & !"#$ W KA 5 eA&F#$ 7 >$1E
4   X> W   KA Q$1   X .>'+&   3h$ 5   eTe#$ 5'   X&Xh$ %$"   'd4>#$ *1).   >'()4#$ 7&   =>#$   => ; %&   9TE#$ 7&
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5 '4$C#$ 1H 5' LUZ#$ 7&=> ;<'"Um$ N> OF$1"#$1 (H1 H 7 >$1E#$ *14 X> W KA 5 'A"0#$ %$" 'd4>#$ 1
&  ]# 5  )13>#$> 5'  LUZ#$ r[&  LU#$ O&  F4"$ g#C  31 ;$1 @)  =#$1 "  >E#$ 7  e &  !"#&F 5  '>'+&3h$ 5  F4"#

.0'(1#$ :,F#$ 2+]' &>3 ;W#-  & ]'KA ? 3"4 <H k =' . 4#$ 5 >]>#$ 7 >$1EK# 5 'SF)4 5 #+&E> "& ](-
> 5            E>&=#$             X \TFP4 &             ]F <'K>&             E#$ <''>'+&             3o# .0'(1             #$ &            !"#$ 7             >$1A "J1             4#.  

U#$ %&E>&=#$ .J <'K>&E#$ <''>'+&3h$ <> 5X$"+#$ N>4=> <1341 8/++ A1 <+"h& F 5 L&)2000 (

 .J <1K>E' \$+"J)10 (5L&U %&E>&= 5 )'E#$ %$+ ,1 "& '4U$ . J .[$1 ZE#$ k1KXh$ +&>4A$ 841 ;
 %    A?1 :    ',)140 ( <'F'=4    X>#$ ++    A y    KF1 ;%&    E>&= @    >U W    KA 5)&F4    X$)91 ( 5F    X)F aH

 &/"$+P> 5F&=4X$65% ;%)&31  5X$"+#$ BC/ q[&4) 8/H <H5 eA&F#$ "+& L>#$ "e3H '(1 #$ & !"K# .0
5'  LUZ#$ %&  9TE#$1 7  >$1E#$ .  / 1 ; "  e3H 5  '>/H &  ]# 5  'KU$+#$ %$"  'd4>#$ %$"  'd4>#$ N  > 5  )"&P>#&F

5    '="&U#$ 1 ;    X4> <1    34 +&    34 &    !"#$ 5F    X):&    )Y$1 "13C    #&F I    KE4' &    >'J 5'1& <H1 ; 5    ['/ 1    !A
Q$1X +, WKA &!"#&F &>])> 73 "EZ' i"FU 79h$ 1H i"FU %$1)X "e3h$ @'"+4#$.  

  

10-  *@%+! H'#' .I3  +`2$%)2002:(  

*@%+!$% Z%0-3" :%*'6")-X"; h)PA30 ./',0$% "E+$ :k"'+$% d+"76 ./,07$ *'9';N) *@%+!."  

5    X$"+#$ %    '"=bH 2+    ]F  2"    E4#$    !"#$ N    9$1 W    KA&    !"#$ %&'14    X>1 +[&    X#$ .0'(1    #$ & 

 " 'd4>K# \&PJ1 5'=&4)Y$ *14X>1 .0'(1#$$ 5 '0'(1#$1 5' LUZ#$ %$m5 '4) :;5 >+U#$ %$1) X ;@) =#$ 

7     >E#$ 21"     ( ;.0'(1     #$ <     >h$ ;k     4$"#$ ;"     >E#$ ;.     >'KE4#$ 7     /S>#$; Q&     XS"#$ <'     F 5     9TE#$ 

 1S">#$17>E#$ .J 8+P4#$1 5'9"4#$ ;<'X( ; < > 5 X$"+#$ 5 )'A % )1341)233 ( <1 Ke>' \& '3">= \& Z40>
$ .Z40> N'>=D& '"#$ 5PO)> .J <'K>&E#$ g"&>=# ; 1[& 4) 8 /H % )&3q  ;5 X$"+#$ <' F 5 9TA +1 =1

&!"#$ *14X>  yKF 5'=&4)Y$ *14X>1 .0'(1#$)28.992 (*14X> +)A 0.01%   O& F4"$ 7 >&E>1
 5   #R+ *14   X> +   )A <1   X"'F0.01 %<H aH    )/<'"   'd4>#$ <'   F 5   '+"O 5   9TA g& <H1 ; 5   '=&4)Y$

7  >E#$ O'  ,>F "eM  447  >E' &  >> <&  P4Y$1 iQ&  03#&F OF4"  4 R 5  '9"4#$1 ;  W  KA&  !"#$ %R&  , 7  'KP4 ;
.  J i"  'Uh$ 5  F4">#$ 7  4,$ :  ', .  !"> "  'c <1  0(1>#$ B&  !&P4' aC  #$ k  4$"#$1  \&  PJ1 5  )'E#$ N  '?14

&!"#$ @&'P# <H1 ; b4 5'[&L,- 5#R+ %$C I1"J g&)/$ " 'd4># *? E + )A & !"#$ +$+? ' : ', @) =#
:&  )Y$ 1 ; b4 5'[&  L,- 5  #R+ %$C I1"  J +1  =1 *?  E# W  )E>F <  X#$ "  'd4>K3 V  )H 7  9 "  >E#$ 8+  P4 &  >

&!"#$ 1 ; *14 X> + )A 5'[& L,- 5 #R+ %$C I1" J +1=11 % a1C `#& L#& 'KE#$ %& F4">#$ 1 ; +1 =1
 I1"J *14X> +)A 5'[&L,- 5#R+ %$C1 %'#$ i+&'? `!17 9h$ 5 >+U#$ %$1) X %&[J +)A &!" ;

 1 *14   X> +   )A 5'[&   L,- 5   #R+ %$C I1"   J +1   =11 % 1C +   )A &   !"#$ i+&   '? `   !1'%T/S   >#$ a 

&')+#$ .  
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11-  *@%+! Y'T0 !$"? +$% 0%  )2000:(  

*@%+!$% Z%0-3: "6 .F Z'I7"5$% R!$ ./',0$% "E+$%Z!+W% i*'ITW% _"P+\$% *57"".  

5X$"+#$ %'"=bH 2+]F  . J <'K>& E#$ *+# .0'(1#$ &!"#$ 7'K,41 Q&LP4X$ Q& 9"?#$ 5 E>&=
<+"h$ .  J 5  'K/h$$1EF V  49TA1 ; S>#$ 7  e> 5  'J$"c1>'+ 7  >W>  X>#$ ;"  >E#$ ;.  >KE#$ 7  /  ;.0'(1  #$

7  >E#$ <&  3> ;@)  =#$ ;5  'A&>4=R$ 5  #&,#$ ; <  > 5  X$"+#$ 5  )'A %  )1341)83 ( Q&  !AH <  > \&  LUZ
/5   E>&=#$ .   J <'K>&   E#$ @'"+   4#$ 5   [' ;#$ q[&   4) 8   /H %   )&315   X$"+ ; 5   #R+ %$C I1"   J +1   =1 8+   A

 b4 <'K>& E#$ *+ # .0'(1 #$ & !"#$ .J 5'[&L,- *? E FU#$ %$1) X W #-. >KE#$ 7 /S>#$1 i" <H1 ; W KAH
TE#$ %R&   => .   J ?   3"44 <'K>&   EK# .0'(1   #$ &   !"#$ %&   ="+ ;5'#1[   X>#$1 %$"$+Y$ Q&   XS" N   > 5   9

<&  >h$1 ;&  '$?>#$1 <H1 ;  4$"#$ %R&  => .  J .0'(1  #$ &  !"#$ %&'14  X> W  )+H 5')&  X)Y$ %&  9TE#$1 k
8$"4,R$1.  

  

12-  *@%+! !7#J o% !;3.-%+T\$% )1998:(  

Z%0-3 *@%+!$%" :'#M$% D"'I($% .F >'+!)$% *^'T _"E3J R!$ K75$% *^'; Z3 "E+$% *6+! *
*'!05@$% *';+5$% *(I77$% .F".  

5X$"+#$ %'"=bH 2+]F Q& !AH *+# 7>E#$ 5['F <A &!"#$ 5="+ +'+,4  . J @'"+ 4#$ 5 ['/
5',L#$ %&'K3#$ Q& !AH <' F 7 >E#$ 5['F <A &!"#$ 5="+ .J I1"0#$ 8/H +'+,41 ; @'"+ 4#$ 5 ['/

F4 5',L#$ %&'K3#$ .J 5 '#&4#$ 5' LUZ#$ %$" 'd4>K# \&E)@) =#$5' X)=#$ ; %$1) X ;. >KE#$ 7 /S>#$ ;
5  >+U#$( ,Q&  !AH *+  # 7  >E#$ 5  ['F <  A &  !"#$ 8+  A 1H &  !"K# 5FF  X>#$ 7  >$1E#$ 8  /H <  A 2  Z3#$1 

5',   L#$ %&   'K3#$ .   J @'"+   4#$ 5   ['/ ; q])   >#$ 5   X$"+#$ BC   / .   J :   ,&F#$ 8+U4   X$ +   P#1.0   L1#$ 

.,   X>#$ , %&   'K3 %   X1 <'   )FK# 5',   L %&   'K3 NF   X .   J 5   X$"+#&F 5   L&U#$ 5)&F4   XR$ N   '?14 8   41
 5',L%&)FK# ;5 X$"+#$ q[&4) 8/H %)&31 ; 5 ="+ <H 5 >&A 50 LF 7 >E#$ 5 ['F < A & !"#$) 5' !">

&  > +  , W  #- (5O  X14> aH k  X,F %1&  0441 5  EF"h$ 5  X$"+#$ +&  EFH k  X,F %1&  044 &  ])H <'  , .  J ;
 "&  FE#$.#&  4#&3 +&  EFh$ k  X,F &  ]F'4"4 Q&  = +  91 +  EF 7  3 .  J %$ )TE#$ QT>?  #$1 Q&  XS"#$ N  > %&  9

5 )]>#$ ?J$1  , ;7 >E#$ 21"  ( ;& ]4&P'FO41 5  '"$+Y$ 5 >()h$ ;kT O#$1( V  )H1 ; %$C I1"  J + =14 R
  X,F @'"+  4#$ 5  ['/ Q&  !AH <'  F &  !"#$ 5  ="+ .  J 5'[&  L,- 5  #R+ $+  A 5'  LUZ#$ %$"  'd4>#$ k

 "   'd4>))=#$5'   X ( +1+   ,> ++   A1*"   Uh$ %$"   'd4>#$ .   J %$"&   FE#$ <   > <H1 ; <   > 5   A1>=> g&   )/
 5', L#$ %& 'K3#$ . J 7 >E#$ 5 ['F < A & !"#$ kF X4 & ])H @'"+ 4#$ 5 ['/ Q& !AH *"' .4#$ 7>$1E#$

&   >3Y 5   L"0#$ 5   ,&4- &   ]>/H5   X$"+#$ 7QT>?   #$ <'   F <1&   E4#$ ; N   > i+   '=#$ %&   9TE#$ ;i"$+Y$ <H1 ;
$ <  > 5  A1>=> g&  )/ 5  ['F <  A &  !"#$ 8+  A kF  X4 &  ])H @'"+  4#$ 5  ['/ Q&  !AH *"  ' .  4#$ 7  >$1E#
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#$ %&  'K3#$ .  J 7  >E#$&  ]>/H 5',  L :N  =$">#$1 k  43#$ r  P)#$ 2E  ! ;%$?  ']=4 7&  >3- r"  J 5  K9 ;
5X$"+#$.  

   

13-  *@%+! !07#7 !7#J lN-T 0;J)1989:(  

*@%+!$% Z%0-3: ">'+!f)$% *f^'T D"f'I( .fF Z'I7"f5$% R!f$ ./',0f$% "E+$%  *f'-!+W% *f(I77$% .fF
*'72"`$%".  

5   X$"+#$ %   '"=bH 2+   ]F 2"   E4#$  g#C   31 5   )'E#$ +$"   JH *+   # .0'(1   #$ &   !"#$ 5   ="+ W   KA
1  ,) 8]4&  /&=4$ W  KA 2"  E4#$ .0'(1  #$ &  !"K# 5  0K4U>#$ "  L&)E#$ ; bH +  P#1 W  KA 5  X$"+#$ BC  / %  '"=

')+"h$ @'"+4#$ 5['/ %&'K3 .J <'K>&E#$ 5 X$"+#$ 5 )'A %K> Z1 5)549 ( A%& 'K3#$ BC / . J \T>& .  

5X$"+#$ q[&4) 8/H <> <&31 ;H$ @'"+ 4#$ 5 ['/ %& 'K3 . J <'K>& E#$ +$"Jh$ < 73 ZF <1 !$" 5 ')+"h
8]K>A <A 8&A41&04 g&)/ <H1 ; \&  .0'(1 #$ & !"#$ %R& =>1 " L&)A <A <'K>&E#$ &!" 5="+ .J

  )&3> 7  >E#$ .  J 8+  P4#$1 5  '9"4#$1 k  4$"#$ "  L&)A 7  4,4 :  ', 5  0K4U>#$>+  P4> \& \&  &  !"#$ *14  X> .  J
 b1 g#C31 7>E#$ <A#$1 .0'(1#$ &!"#$ <'F 59TA g&)/ <H +=@)=#$ ;">E.>'+&3h$ 7/S>#$1 ;.  

  

< :*';-6W% D"@%+!$%:  

  

14-  *@%+!D-0;0 D'%+ ),2007 T.A. ,Wright & D.G. Bonett(:  

*ff@%+!$% Z%0ff-3 :" !0ff60 C!ff5; *ff-+"97 .ff@/-$% g"ffF+$%0 Kff75$% Zff3 "ffE+$% VffI5)) *'F"ffEm D%Uff;-)
./',0$% Z%+0!$";".  

5X$"+#$ %'"=bH 2+]F 5J"E>  +1 =1 8+ EF 5 )"&P> . X0)#$ B& J"#$1 7 >E#$ < A & !"#$ *14X>
$S    F)4.0'(1    #$ <$"1+    #&F I    KE44 5'J&    !- %#$ 7,&    X#$ .    J *"    F3#$ %&    XXS>#$ *+    ,- .    J ; .    F"d

5    '3'">h$ i+    ,4>#$ %&    'R1K#&    ]>$19 5    )'A W    KA 5    X$"+#$ %"    =1 ; 112  BC    / .    J <1    K>E' "'+    >
5  XXS>#$ ; &  !"#$1 .  X0)#$ B&  J"#$1 .0'(1  #$ Q$+h$ <  > s7  3 @&  '9 8  41 <  > s7  3 Q1  ! .  J .0'(1  #$
 %$"   'd4>)   ~E#$1 @)   =#$ ;"   >E#$ x"I(Y$ %$S   F)4#$ "&   ](Y 5   P'"O +   =14 R V   )H +   = b1 V   'KA1 ; 5'J&   !

.0'(1  #$ <$"1+  #&F 5  PKE4>#$ ;q[&  4)#$ %"  ](H1  .  X0)#$ B&  J"#$ <H <&  3> <'  F 5  9TEK# \&O  X14 &  !"#$
5  0'(1#$ <  > 7  L0#$1 .0'(1  #$ "#$ <H &  >3 ;kK  X#&F i1  9 "  e3H <1  3' .0'(1  #$ &  ! "  F3H 5K  L 1C1 ;

A .0'(1#$ <$"1+#&F \&!0U)> .X0)#$ B&J"#$ <13' &>+).  
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15-  "6-"@'@@ *@%+!)Karim Ssesanga, 2005(:  

*@%+!$% Z%0-3 :"R!$ ./',0$% "E+$% R0)@7 >"'P !"(W%%!-B0J .F Z''57"6$% Z''7".  

 2"   E4K# 5   X$"+#$ BC   / %J+   /   KA$ *+   # .0'(1   #$ &   !"#$ *14   X> W <''E>&   =#$ <''>'+&   3h
<''+  )c1h$:  ', ; 5  X$"+#$ %  '"=bH  <'K>&  EK# .0'(1  #$ &  !"#$ 8A+  41 8/&  X4 .  4#$ 7  >$1E#$ "&  F4UR

$ 8#&  E#$ .  J .#&  E#$ 8'  KE4#$ .  J &  ]>$19 5  )'A 8$+U4  X$ 8  41 ;8+  P4>#"182 "A  L) <  > 8/"&  '4U$ 8  4 \$"
$+)c1H 5E>&= ; 5X$"+#$ %KL141<H W #- $ & !"#$ . J \$"'eM 4 " e3h$ 7 >$1E# . / 7 L4> 1 / & > 7 3

2$"ZY$1 ;7>E#$ QT>? g1KXF 1)1 ;a"/1 =#$1 .P'P,#$ 8'KE4#$ .,$;  <H1+ #$ 1 & !"#$ 8+ E# NJ$ <& 3
' X#$1 %w J&3>#$ 7e> 5'="&U 7>$1A &/"e3H'F1 5 '9"4#$1 : ,F#$1 i"O b1 & >3 ;7 >E#$ 5 [ ;" >E#$ <H + =

.0'(1  #$ &  !"#$ W  KA %RR+ &  >]# ;5  '>'+&3h$ 5  F4"#$1 @)  =#$ "'eM  4# 5  #R+ g&  )/ <  3' 8  # &  >)'F ;
.0'(1#$ &!"#$ WKA.  

  

16- Z0+-'F *@%+! ),2003 Stone Venron :(  

Z%0-3 *@%+!$% :"$% Z0f'\/I)$%0 0f'!%+$% *fN#7 .F Z'I7"5I$ ./',0$% "E+$% R0)@7 >"'P Z'I7"f5
*'('+7W% S!#)7$% D"'G0$"; *'+"6)$% Z0'\/I)$%0 *3%=X% *N#7 .F +";?W% Q"NP .F".  

5  X$"+#$ %  '"=bH 2+  ]F 2"  E4#$ W  KA &  EK# .0'(1  #$ &  !"#$ *14  X> 1  '+$"#$ 5  O,> .  J <'K>
<1 '?0K4#$1 bH : ', ; <1  '?0K4#$1 5 A$CY$ 5 O,> . J "& FUh$ t& O9 .  J <'K>& E#$ W KA 5 X$"+#$ % '"=

=4#$&5    '3'">h$ i+    ,4>#$ %&    'R1#&F 5    '" <    > 5    )13> 5    )'A :    ,&F#$ 8+U4    X$ +    91 ;)414 ( \&    0(1> 

5  O,>#$ .  J <'K>&  E#$ <  > 5  0(1>1 ;5  X$"+#$ q[&  4) %  )'F +  91 RS  ]# .0'(1  #$ &  !"#$ *14  X> <H Q
+$" Jh$ " >A N> +$+?' <'K>&E#$,4# "& F4AR$ <' EF C US4 <H k =' . 4#$ Q&' Zh$ <H <' F4 & >3 ; I 'P

&   !"#$ .   / .0'(1   #$) : .   J i"+&   F>#$ ;t$+   FY$ .   J 5   L"0#$ +"   0#$ Q&   OA- ;+"   0#$ %$"+   9 7&>E4   X$
.0'(1#$ <>h&F +"0#$ "1EZ ;7>E#$( <H 5 X$"+#$ %, !1H + 91 ;)48 (% X$"+#$ 5 )'A < > "E Z4 5

 s7& A . 0'(1 & !"F k 4">#$ < A & >)'F ;)49 (% $C  / k 4">#$ < A O X14> & !"F "E Z4 5 )'E#$ <  >
5X$"+#$ %)'F +91 F4 <H <1+ .0'(1#$ &!"#$ IP,4 .4#$ "L&)E#$ DEF W KA & !"#$ $C / "'eM4 <'

<'K>&E#$.  

  

17- 0+607 *@%+! ),2002 Philipe Moguerou(:  

*f@%+!$% Z%0-3 :"./',0f$% "fE+$% D%!!f#7 Cf`F0 Kf'I#) S!f#)7$% D"f'G0$% .fF g%+0)(!f$% *fI7#$ i
7W%8"-X%0 +0(=$% Z'@-6$% Z7 *'('+.F Z'I7"5$%0 i .7'!"(W% +'B0 .7'!"(W% Z'3"N9$%.  

5X$"+#$ %'"=bH 2+]F .0'(1#$ &!"#$ %$++,> 8]J1 7'K,4 %& 'R1#$ . J B$"143+ #$ 5K>,# ;
>h$ i+    ,4>#$:&    )Y$1 "13C    #$ <'    X)=#$ <    > 5    '3'">'+&    3h$ <'A&    OP#$ .    J <'K>&    E#$1 ; "    'c1 .
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.>'+&  3h$5',  X> i$+H :  ,&F#$ 8+U4  X$ 5  X$"+#$ 2$+  /H I  'P,4#1 ;  8>  L jC1  >) <  A i"&  FA %  )&3
 \& L'LU  D" d#$ $C ]#)Recipients survey Doctorate( 8 4 : ', ; & ]>$19 <& 3 5 )'A ` X>

)3000 i+"  0> ( <'K>&  E#$ .  4PFO <  > <'  X)=#$ <  > 5  X+)]#$1 81  KE#$ 7&  => .  J B$"143+  #$ 5  K>, <  >
 S> . J <1K>E' aC#$ <''>'+&3h$ "'c1 %&E>&=#$ .J <1K>E' <'C#$ <''>'+&3h$ " 'c *" UH %& XX

5  '>'+&3H +  91 ; %  )'F q[&  4) 5  X$"+#$ \&  !" 7  9H <  3 B$"143+  #$ 5  K>, <  > :&  )Y$ <H   > <  ]K>A .  J <
B$"143+  #$ .K>&  , "13C  #$ 1 ; "#$ 5  ="+ .  J I1"  J g&  )/ <H <'  F4 +  PJ 8&  A 73  ZF <'  F .0'(1  #$ &  !

:&    )Y$1 "13C    #$ 1 ;    F .0'(1    #$ &    !"#$ 5    ="+ .    J I"    J +1    =1 <'    F4 g#C    3 1 <''>'+&    3h$ <' "    'c
<''>'+&  3h$ 2T4  U$ W  #- 2T4  UR$ $C  / kF  X :  ,&F#$ *?  A +  91 ; %$"  'd4>#$ <  > 5  A1>=> .  J

7>$1E#$15'A&>4=$1 5'LUZ &])> ; <'4PFO#$ <'F1 <'X)=#$ <'F &>'J .  

  

18- *@%+! 0)%+6 )Frederic Gratto, 2001:(  

*f@%+!$% Z%0-3: "Z'7^"f9I$ ./',0f$% "fE+$%0 .f7',-)$% p"f-7$% Z'f; *fPA5$%  D"f@@U7 S+%!m HfI3
:'+"27$% *-"'M0 C3!."  

5   X$"+#$ %   '"=bH 2+   ]F  .0'(1   #$ &   !"#$ +&   EFH1 .   >'()4#$ |&   )>#$ <'   F 5   9TE#$ 2&   Z34X$
%$+  E>#$ 7'd  Z41 5)&'  L .  J 7  >E4 %&  XXS> i"$+- W  KA <'>[&  P#$ Q$"+  >K# ,%Rm$1 , %&  'R1#$ .  J

C- +  '+,4 W  #- \&  !'H 5  X$"+#$ %J+  / &  >3 ;5  '3'">h$ i+  ,4>#$ 5  #R+ %$C %&  JT4U$ g&  )/ <&  3 &  > $
 b4 .0'(1   #$ &   !"#$ W   KA 5  '"/1= %$"   'd4># *?  E)@)   =#$ ,   ~E#$1 x"I , :   ', <   > 5   XXS>#$ 2')  L41

)1 &   ]>=,5   XXS>#$ .   J 5   >+U#$ %$1)   X1 ;&   ]A1(,  <   > 5   )'A W   KA %&)&'F4   X$ N   '?14 8   41)602 (

 "'+  > \$  +$+"4  X$ 8  4214 F4  X$;5)&  5F&=4  XR$ 5F  X) %  dKF +  9137% ; +  91W  #- 5  X$"+#$ %K  L14  <H
)8'   'P4#$ ;.   >'()4#$ 7   3']#$ ;5   'KU$+#$ %R&   L4R$ ;5'   LUZ#$ %&   >&>4/R$ ( |&   )>#$ "   L&)A 8   /H

5)'E#$ +$"Jh .0'(1#$ &!"#$ *14X>F 59TA &]# .4#$ .>'()4#$.  

   

19-  *@%+!Y0+)@0 d-%+F  ! )1989,  C.A StroupDeFrank &R.S. :(  

*@%+!$% Z%0-3" :A30 .@/-$% NOE$%>"@() Y0-6 .F CI57$% *#M; h)P".  

5   X$"+#$ %   '"=bH 2+   ]F  Od   !1 5'   LUZ#$ 7   >$1E#$ <   > 7   3 <'   F 5   #+&F4>#$ 5   9TE#$ 8'   'P4
7   >E#$  f>#$ D$"   Ah$1 .0'(1   #$ &   !"#$1 f"5'   ! <   > 5   X$"+#$ 5   )'A %   )134 +   91 ;245  <   > 5   >KE>

$@&  X34 k1  )= .  J 5  '[$+4FR$ @"$+  >#tTO4  XR$ <&  3 +  91 ; 5  X$"+#$ .  J 5>+U4  X>#$ i$+h$ 1  / ;
 u>!4 .4#$ %RS&X4#$ <>! <>1 R 5' X'"+4#$ 5 '0KU#$1 5 'J$"c1>'+#$ 7 >$1E#$ <H 1/ tTO4XR$ &])

A "eS4 WK5',L#$ 21&U>#$ 1H &!"#$1 Od!#$ ;5 X$"+#$ q[& 4) %)'F +91  W KA1 7 >E#$ Od ! <H
 <&    3 V    )H <    > 8c"    #$.0'(1    #$ &    !"#$ W    KA *1    9h$ "    ZS>#$C <    3' 8    # V    )3# ; i"    Z&F> 5    9TA 1
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5',  L#$ %T3  Z>#&F#$ BC  /1 ;5  E914> <  34 8  # 5  ='4) <"  ZH +  9 %&  >KE>#$ <H q[&  4)#$ %"  ](H1 &  >3 ;
 .J> W#- <]4&F&=-Od!K# 5'J&!- "+&L5'X&'X 1H 5'['F &])> "'e3#$ %)&31 ;.  

  

20-  .2)0( *@%+!F. Kochi, 1989):(  

*fff@%+!$% Z%0fff-3 :"Z'I7"fff5$% R!fff$ .fff7',-)$% p"fff-7$"; hfff)PA30 ./',0fff$% "fffE+$%  D"(+fff2$% .fffF
Z";"'$% .F *'3"-M$%".  

5X$"+#$ %'"=bH 2+]F 2"E4#$ $ &!"#$ OF"4 .4#$ 59TE#$ WKA)>F .0'(1# 7 U$+ 7>E#$ |&
5  XXS>#$ &  ]>$19 5  )'A W  KA 5  X$"+#$ %  >41 ;150   0(1> \& <'  4)e$ .  J <1  K>E' <'C  #$1  %&3"  Z#$ <  >

<&  F&'#$ .  J 5'A&)  L#$$ 8&  91 ;.0'(1  #$ &  !"K# @&  'P> Q&  )FF :  ,&F# ;<H 5  X$"+#$ q[&  4) %  )'F +  91 

+A&   X>#$ 5   ="+1 7   >E#$ |&   )> <   A 2   (1>#$ &   !" <'   F 5'[&   L,- 5   #R+ %$C 5   9TA g&   )/i  .   4#$
V K>A .J V# 2"Z>#$ &]>+P' ; : ',E#$ BC / % )&3 & >K32 (1>#$1 2" Z>#$ <' F 5 'F&='- 5 9T & >K3 

V  40'(1 <  A \&  !" "  e3H 2  (1>#$ <&  3 &  !"#$ *14  X> t&  04"$ W  #- 5  X$"+#$ q[&  4) %"&  ZH g#C  3 ;
 7   >E' &>+   )A 5   ,$"#&F B"1E    Z1 2   (1>#$ *+   # .0'(1   #$<'>/&    04>1 <')1&   E4> 7   >A QT   >? N    > ;

$ %"&ZH1 1& E4>#$ 2$" ZY$ k1KXH <'F &> 7A&04 W#- q[&4)#7 >E#$ |& )># 2 (1>#$ g$"+- *+ >1 < ;
 8/&    04#$ W    KA .    )F>#$ 2$"    ZY$ k1K    XH W    #- 5    =&,#$ 5    '>/H W    #- "'    Z' 7    A&04#$ $C    / <H :    ',

VK>A .J 5F1EL <> .)&E' &>)', 2(1>K# i+A&X>#$1 .  
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 L"4$"4 :*9;"@$% D"@%+!$% HI3 Y'95)$%:  

:  ,&F#$ D"E4  X$  \$++  A 5  X$"+#$ BC  / .  J  .A1  !1> %  #1&)4 .  4#$ 5PF&  X#$ %&  X$"+#$ <  >
 V   )> \&'E   X &   >]F 5   OF4">#$ N'   !$1>#$1 .0'(1   #$ &   !"#$1 i"O&   U>#$ g1K   XY a"   ()#$ "&   OY$ Q$"   e

 & !"#$1 i"O& U>#$ g1K X %&'14 X> 8' 'P4 . J 5>+U4 X>#$ @''&P>#$ Q&)F .J &])> i+&04XR$1 5X$"+K#
 N>=# 5>?T#$1 .0'(1#$ q[& 4)#$ "' X041 5'[& L,Y$ k'#& Xh$ W KA 2" E4#$1 %&)&'F#$ %"0 XH . 4#$

5X$"+#$ %&'!"J 5c&'L .J g#C31 ;5'#&,#$ 5X$"+#$ &])A.4m$ <'F4 +91 ;:  

-  i"O& U>#$ g1K X .A1!1> i"13C>#$ 5PF&X#$ %&X$"+#$ %#1&)47 L0)> 73 ZF .0'(1 #$ & !"#$1 ;
 59TA t1!1># 5PF&X 5X$"+ aH I"O44 8#1 g #C1 & /+1=1 8+ E# .0'(1 #$ & !"#&F i"O&U>#$ g1KX

:,&F#$ 8KA +1+, .J.  

- &  X#$ %&  X$"+#$ %  A1)4i+  A %$1)  X1 i++  E4> IO&  )> <'  F 5PF <'O  XKJ .  J .  K,> 1  / &  > &  ])>J ;
.F)=H 1/ &> &])>1 i+A 5'F"A <$+KF <> .F"A 1/ &> &])>1. 

-  X$"+#$ q[&4) %0K4U$ < > 7 3 " eH + '+,4 . J 5PF& X#$ %&)#$;.A& >4=R$ t1 )  ;5 'A&>4=R$ 5 #&,#$
5>+U#$ %$1)X ++A (WKA 5 )'E#$ +$"JH *+# .0'(1#$ &!"#$ +1 =1 W #- "' Z4 5PF& X %& X$"+ i+ EJ ;

 b4 5  )'E#$ +$"  JH *+  # .0'(1  #$ &  !"#$ *14  X> .  J 5'[&  L,- 5  #R+ %$C I1"  J %$"  'd4># *?  E) t1  )#$
U#$ %$1)  X ++  A ;5  'A&>4=R$ 5  #&,#$ ;.A&  >4=R$i"  F ( 8+  A W  #- "'  Z4 *"  UH 5PF&  X %&  X$"+ i+  A1

  # .0'(1  #$ &  !"#$ *14  X> .  J 5'[&  L,- 5  #R+ %$C I1"  J +1  =1 b4 5  )'E#$ +$"  JH *+ %$"  'd4># *?  E
)5'A&>4=R$ 5#&,#$ ;.A&>4=R$ t1)#$ %$1)X ++A ;U#$i"F.(  

-  %0K4U$& ])>J ;5PF& X#$ %& X$"+#$ .J :,F#$ %&)'A :8& E#$ t& OP#$ . J <'K>& E#$ & ])>1  <'K>& E#$
r&U#$ t&OP#$ .J. 

- $ <  > <'  F4' B&  =4$ +  =1' V  )H 5PF&  X#$ %&  X$"+#- .  J 5  )'E#$ +$"  JH <  > i"O&  U>#$ g1K  X 1  ,) .F&  ='
%&X$"+#$ 8(E>.  

- $ <  > <'  F4' B&  =4$ +  =1' V  )H 5PF&  X#$ %&  X$"+#- .  J 5  )'E#$ +$"  JH <  > .0'(1  #$ &  !"#$ 1  ,) .F&  ='
%&X$"+#$ 8(E>. 

- %>+U4  X$ 8  (E> $ %&  X$"+#$.0  L1#$ q])  >#$ 5PF&  X# .  K'K,4#$ 5  X$"+#$ q])  > N  > VF&  Z44 .  /1 ;
5'#&,#$.  

- - <'O  XKJ <  > 7  3 .  J :  ,&F#$ 8  KA +1+  , .  J 5  K'K9 i"O&  U>#&F I  KE44 .  4#$ 5PF&  X#$ %&  X$"+#$ <
5>&A 5'F"E#$ 71+#$1 5L&U.  

- -i"O&  U>#$ 1  ,) B&  =4R$ t1  !1> %  #1&)4 i"O&  U>#&F I  KE44 .  4#$ 5')'O  XK0#$ %&  X$"+#$ <  @'  #1
i"O&U>#$ g1KX.  
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- - bH i"O&  U>#$ 7&  => .  J 5PF&  X#$ %&  X$"+#$ 8  (E> < 5  FKO#$ <  > %&  )'A W  KA &  ]>(E> .  J %  '"=
#$1<'K>&E#$ <> %&)'A WKA &])> 7'KP.  

  

*9;"@$% D"@%+!$% Z3 *'$"#$% *@%+!$% \'7' "7 CTJ:  

-  b4 1H "F4E 5'K,>#$ 5['F#$ .J %&X$"+#$ W#)5')'OXK0#$ (#$ 8 KA +1+ , . J 5 9TA @"+ 4 . 4#$ : ,&F
.0'(1#$ &!"#&F i"O&U>#$ g1KX .  

-  B& =4R$ 5 X$"+ @' #1 i"O& U>#$ g1K X 5 X$"+# & ]#1&)4 . J 5 'K,>#$ 5PF& X#$ %& X$"+#$ < A %?'>4
i"O&U>#$ 1,).  

-  b4 g1K  X 5  X$"+ 71&  )44 .  4#$ i?  c .  J "  /?h$ 5  E>&= .  J 5  '1F"4#$1 5'  X0)#$ %&  X$"+#$ W  #1H "  F4E
i"O&U>#$ +1+, .J :,&F#$ 8KA. 
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 L"5;%+ :*@%+!$% D"'E+F:  

 %d'   L +   PJ 71h$ 7   L0#$ .   J i"13C   >#$ 5   X$"+#$ 5K[   XH Q1   ! .   J1 5PF&   X#$ %&   X$"+#$ W   KA \Q&   )F
5'#&4#$ %&'!"0#$:  

1-  R #R+ %$C 59TA +=14*+ # .0'(1 #$ & !"#$1 i"O& U>#$ g1K X <' F 5'[& L,- 5  . J <'K>& E#$
 1+#$ :1d#$ 5#&31 .J p"$1O#$ q>&)"F .J 5'#%&(J&,> i?c.  

2-  R b4 i"O& U>#$ g1K X . J 5'[& L,- 5 #R+ %$C I1" J +=145 'J$"c1>'+#$ %$" 'd4>K# *? E ) t1 )#$
.A&  >4=R$ ":&   )- ;"1   3C"$ ;,#5   'A&>4=R$ 5   #&$ ;.   >KE#$ 7  /S># ;i"   FU#$ %$1)   X ;5   )]>#$ 5   E'FO ;

7>E#$ <&3>$ ;5(J&,>#( *+# $ 5#&31 .J p"$1O#$ q>&)"F .J <'K>&E#$ %& (J&,> . J 5'#1+#$ :1d#
i?c.  

3-  R b4 .0'(1  #$ &  !"#$ .  J 5'[&  L,- 5  #R+ %$C I1"  J +  =145  'J$"c1>'+#$ %$"  'd4>K# *?  E ) t1  )#$
.A&  >4=R$ ":&   )- ;"1   3C"$ ;,#5   'A&>4=R$ 5   #&$ ;.   >KE#$ 7  /S># ;i"   FU#$ %$1)   X ;5   )]>#$ 5   E'FO ;

7>E#$ <&3>$ ;5(J&,>#(  *+#J p"$1O#$ q>&)"F .J <'K>&E#$i?c %&(J&,> .. 

4- R <'   F 7   A&04K# "   eH +   =1' 5   'J$"c1>'+#$ %$"   'd4>#$ D   EF ).A&   >4=R$ t1   )#$ ":&   )- ;"1   3C" ;
$,#5  'A&>4=R$ 5  #&$ ;.  >KE#$ 7  /S># ;7  >E#$ <&  3>( *14  X>1 .0'(1  #$ &  !"#$ )D0U)  > ;N  04"> (

i"O&   U>#$ g1K   X 5   ="+ W   KA #1+#$ :1   d#$ 5   #&31 .   J p"$1   O#$ q>&   )"F .   J <'K>&   E#$ *+   # .   J 5   '
%&(J&,> i?c. 
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:;%+$% KM/$%  

*f@%+!$% D%_%+ff6m  
  

  

 LG0J :*@%+!$% ]`-7  

 L"'-"4 :*@%+!$% :7)67  

 L"4$"4 :*@%+!$% *-'3  

 L"5;%+ :*@%+!$% D%0!J  

 L"@7"? :*'^%+6X% D%0N?$%  

 L"@!"@ :*'^"M#X% Y'$"@W%  
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:;%+$% KM/$%  

*f@%+!$% D%_%+f6m  

  

#$ $C/ .J :,&F#$ `!1' < > .)$+ '>#$ k )&=#$ . J % >4 .4#$ %$Q$"=Y$1 %$1OU#$ 7L0
 bO .   4#$ 5   )'E#$1 ;5   X$"+#$ N   >4=>1 ;5   X$"+#$ q])   > :   ', <   > 5   X$"+#$ BC   / ;5   X$"+#$ &   ]'KA %   PF

 b4   X$ .   4#$ 5'[&   L,Y$ %&   =#&E>#$1 5   X$"+#$ &]4>+U4   X$ .   4#$ %$1+h$1 %&   )&'F#$ 7   'K,4 .   J %>+U
 7L14#$1 %$1+h$ %&Fe1 I+L "&F4UR.#&4#$ 1,)#$ WKA g#C1 ;5X$"+K# 5'[&])#$ q[&4)#$ W#-:  

 LG0J :*@%+!$% ]`-7:  

 2$+   /H1 t1   !1># V   4>QT># .   K'K,4#$ .0   L1#$ q])   >#$ 5   X$"+#$ BC   / .   J :   ,&F#$ N   F4$
 1  ]J ;5  X$"+#$" @&  'P#$1 5  X$"+K# 5  ,&4>1 i+1  =1> 5  >[&9 %&  X"&>>1 "/$1  (1 :$+  ,H 5  X$"+ 71&  )4'

  J :  ,&F#$ 7U+  4 <1+ .  / &  >3&  ]4&'"=> . , <H :  ,&F#$ N'O4  X'1&  ]KK,'1 &  ]E> 7  A&04'" .) <&  X,-
&ch$ ,2002 :43(  

 8+U4   X' q])   > 1   /1 &]4   X$"+ +$"   >#$ i"/&   (K# .#&   ,#$ N   !1#$ 5'0   L1#$ 5   X$"+#$ ++   ,4 C-
%& Fe#$1 5'A1 !1>#$ < > 5 ="+ W KA <1 34 <H W KA %&)&'F#$ N>= .J %&)&'F4XR$. ) +1 >,> Q& ="

 ;8TA 1FH1998 :50(  

4 L"'-" :*@%+!$% :7)67:  

 5X$"+K# .KLh$ N>4=>#$ 8=, yKF)288 ( 8]) > ;5 0(1>1 \&0(1>)197 (1 \& 0(1>)91 (

 5 '#1+#$ :1 d#$ 5 #&31 . J p"$1 O#$ q>& )"F %& 0(1>1 .0(1> ++A .#&>=- 1/1 ;50(1>)$1" )1h$ (

i?c %&(J&,> .J. )>#$ 8X9 1'#1' ;$1")1h$ .J <'>+U4X2011(  

 L"4$"4 :!$% *-'3*@%+:  

J .*'3AN)@G% *-'5$%:  

 &]>$19 5'[$1ZA 5)'A "&'4U&F :,&F#$ 8&9)40 ( 8]) > .K Lh$ 5 X$"+#$ N >4=> < > \&0(1>
)23  \&    0(1> 117 5    0(1> ( @''&    P>#$ 5',T    L <    > I    P,4#$ 2+    ]F" &    !"#$1 ;i"O&    U>#$ g1K    X

.0'(1    #$ " 5'"4>13'    X#$ r[&    LU#$ k&    X, 7T    U <    >)%&    Fe#$1 I+    L#$ (    L,Y$ I"O#&    F& 5'[
KA &]P'FO4# g#C1 ;5>[T>#$W 5')$+'>#$ 5)'E#$ +$"JH 5')'OXK0#$ 5['F#$ .J.  

Y .*'-%!'7$% *-'5$% ).IMW% :7)67$% !%+FJ *'9;:(  

 :  ,&F#$ 8&  9 8$+U4  X&F 8/++  A y#&  F#$1 5  X$"+K# .K  Lh$ N  >4=>#$ +$"  JH 5  'PF)248( +  91 ;
 %$1+h$ W    KA 8])    > k&=4    X$)210 (=4    X$ 5F    X)F <'    X)=#$ <    > 5F&)84.7(% 8])    > ;)129 (

 5FX)F \&0(1>)61.4 (% 8])>1)81 ( 5FX)F 50(1>)38.6(%g#C `!1' .#&4#$ 71+=#$1 ;:  
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 71+=)1(  

5'J$"c1>'+#$ %$"'d4>K# \&EF4 5)'E#$ 2L1 <'F'  

  

  

Z"';$%  +'O)7$%  !!5$%  %  

.3"7)6G% Q0-$% 
2(1> 129  61.4  

50(1> 81  38.6   

*'3"7)6G% *$"#$% 
j1?4>  174  82.9  

j1?4> "'c  36  17.1   

.7I5$% KTU7$% 

79MJ 5>&A 5'1)&e  26  12.4  

81KF+  43  20.5  

@1'"1#&3F  130  61.9  

&'KA %&X$"+  11  5.2   

*'/',0$% S+;?$% 

5 79MJ %$1)X  81  38.6  

6-10 %$1)X  87  41.4  

11- 15 5)X  19  9.0  

 <> "e3H15 5)X  23  11.0   

*-`7$% *5';N 

a"$+- 71[X>  51  24.3  

.)$+'> 2(1>  75  35.8  

k4&3  37  17.6  

<?&U> 71[X>  20  9.6  

7>&A  27  12.7  

K75$% Z"(7 

.>'K9Y$ i?c k43>  45  21.4  

5'A"0#$ k4&3>#$  41  19.5  

N'?14#$ ?3$">  57  27.1  

5>&E#$ <?&U>#$  34  16.2  

.)$+'>  33  15.7   

*,F"#7$% 

7&>Z#$  27  12.9  

i?c  85  40.5  

 1#$WOX  30  14.3  

@)1')&U  17  8.1  

`J"  51  24.3   
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 L"5;%+ :*@%+!$% D%0!J:  

5X$"+#$ D1"J1 5K[XH <A 5F&=}# 5'#&4#$ %$1+h$ :,&F#$ 8+U4X$:  

1-  i"O&U>#$ g1KX @&'P>– :,&F#$ +$+A- <>.  

2-  .0'(1#$ &!"#$ @&'P>– :,&F#$ +$+A- <>.  

  

  *@%+!$% D%0!J C'7M)0 _"-; D%0N?:  

#$ 8&   9 s7   3 %&'14   X> @&   'P# .0'(1   #$ &   !"#$1 i"O&   U>#$ g1K   X .   X&'P> +$+   A^F :   ,&F  g1K   X <   >
 *+   # .0'(1   #$ &   !"#$1 i"O&  U>#$ 5   '#1+#$ :1   d#$ 5   #&31# NF&   4#$ p"$1   O#$ q>&  )"F .   J <'K>&   E#$ .   J

(J&,>%& i?c .K' &>3 ./1 I'FO4K# \&,#&L `FL' W4, 5'#&4#$ %$Q$"=Y$ C'0)4 7TU <>:  

1-      F :     ,&F#$ 8&     9 %&'"1+     #$1 k     43#$ 7T     U <     > a1     F"4#$1 .=1#13'     X#$ k+h$ W     KA tTOR&
 <'1 34 . J +A& X & >> .0'(1 #$ & !"#$1 i"O& U>#$ .A1 !1> < A k 4b3 &> 71, 5PF&X#$ %&X$"+#$1

&>]4$"PJ 5F&431 <'X&'P>#$ +&EFH N!1# +'= 81]0>.  

2- '1341 p"$1  O#$ q>&  )"F .  J V  K>A 7&  => .  J :  ,&F#$ i"  FU <  > i+&04  XR$ <  A i+  '= i"  30# V  )
 <' X&'P>#$ %$" PJ N !1 W KA +A& X & >> 7& =>#$ $C / . J 5'K>E#$ V4X"&>>1 <'0(1>#$ 7>A 5E'FO

&>/+&EFH +'+,41.  

3-  <  >1 5  0K4U> %&  [J <  > p"$1  O#$ q>&  )"F .  J <'K>&  E#$ D  EF N  > %$Q&  P# 7  >EF :  ,&F#$ 8&  9
&  )F .  J %+A&  X .  4#$ 5  J+&]#$ 5K[  Xh$ <  > 5  A1>=> 8  ]# V  =11 <'  X)=#$ BC  /1 <'  X&'P>#$ %$"&  FA Q

./ 5K[Xh$:  

  _i"OU 5E'FO %$C \R&>AH @"&>4 7/  

  _i"OU 5E'FO %$C 7&>AH 5X"&>># gEJ+4 .4#$ NJ$1+#$ ./ &>  

   b4 7/ xP_i"OU 5E'FO %$C %$"$"9 C&U4$ WKA 8+  

   b4 7/ xP_&]4'>/MF g+&P4AR i"1OU "e3H k'#&XMF gK>A k'#&XH "''d4 WKA 8+  

  $ %$"+P#$ 8/H ./ &>_i"O&U>#$ 5X"&>># g?'>4 .4#  

   u+Pb4 .4#$ ?J$1,#$ 8/H ./ &>_g)A <'#1[X>#$ <> g# 8  

  _gK>E# g[&>4)$ "/&(> 8/H ./ &>  

  _.0'(1#$ g)>MF "EZ4 7/  

  _7>E#&F g[T>?F g49TA *+> &>  

  _.0'(1#$ g[$+H 8''P4 84' 7/  

 "$1  ,#$1 5K[  Xh$ g  K4 7T  U <  >1%$ #$.  4  "$+% >&  E#$ QRS  /1 :  ,&F#$ <'  F <  > i+&04  XR$ %  >4 <'K
<'X&'P>#$ %$"&FA <> "'e3 5c&'L .J 8]4&F&=-.  
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4-  g1K X < > 7 3# . [$"=- 2 '"E4 N !1 84 8e <>1 IFX &> 7TU <> <'X&'P>#$ +&EFH +'+,4 84
8&A 73ZF .0'(1#$ &!"#$1 i"O&U>#$ .  

5-  bF 7 3F 5L&U#$ %$"&FE#$ 5c&'LF :,&F#$ 8&9 bF 7 3# ` !$1 + '+,4 + EF g #C1 ;+ E E 8 4 : ', ;+
 i+'EF 5O'XF 5dKF %$"&FE#$ 5c&'Li"'L91 i++,> %$"&FE#$ %)&3J ;+'PE4#$ <A.  

6- '#1h$ &>]'4"1L .J <'X&'P>#$ 2L1'4<:  

  

J :S+N"?7$% d0I@ >"'97 *'$0W% h)+0M .F:  

@&  'P>#$ $C  / Q&  )F 8  4 IF  X &  > W  KA \Q&  )F B"  3C  1 7T  U <  > %$C @''&  P>#$ D  EF W  KA tT  OR$
 1>#$1 5KL#$ X$"+#$ D EF . J i+1= .=?& '#$ 5 X$"+ 7 e> 5 '1F"4#$ %&)2011( "A& Z#$ ;)2005( ;

 "&,X#$1)2002(8/"'c1 ;.  

P>#$ %$"&FA .#&>=- yKF +91@&' 5 '#1h$ V4"1 L . J )58 (1 / & >3 i"& FA ` !1>  8 9" 71+ = . J
)1.(  

  

Y :./',0$% "E+$% >"'97 *'$0W% h)+0M .F:  

@&  'P>#$ $C  / Q&  )F 8  4 &  > W  KA \Q&  )F B"  3C IF  X  1 7T  U <  > %$C @''&  P>#$ D  EF W  KA tT  OR$
 5   '1F"4#$ %&   X$"+#$ D   EF .   J i+1   =1>#$1 5K   L#$ O1"&   P#$ 5   X$"+ 7   e>)2006( a"]   Z#$ 5   X$"+ ;

)2002(;  "'"Z 5X$"+1)2000( 8/"'c1  g#C317TU <>  W KA tTOR$ &41 X)> 5 E>&= @& 'P>
 .0'(1   #$ &   !"#&F r&   U#$   > 5'"   L>#$ 5   ['F#$ k   X, 8="   4>#$$ <D1   A +1   >,> @&   FA "143+   # .

) ;D1A +1>,> @&FA1998 :147-224(  

@&'P>#$ %$"&FA .#&>=- yKF +91 5 '#1h$ V4"1 L . J )69 ( i"& FA 8 9" 71+ = . J ` !1> 1 / & >3
)2.(  

  

 L"@7"? : D";40 V!M*@%+!$% D%0!J:  

  

  S+N"?7$% d0I@ >"'97 D";40 V!M:  

1.V!fM$%:  

 b' bL & > "&F4UR$ @'P' <H ;I+L#&F +LP> V X&'P# 8) %10 L ;j" J1997 :254( 1 ]J ;
  bL .  4#$ 5  '1F"4#$ 2$+  /h$ I  'P,4 5  ="+ .  )E' I+  L#$ %$"  ZS> %++  E4 &  >K3 V  )H1 ;&  ]K=H <  > 8>

 %$1   OU#$ Q$"=^   F :   ,&F#$ 8&   9 I+   L#$ "'+   P4#1 ;i$+h$ .   J 5   Pe#$ i+&   '? W   KA \R$+ g   #C <&   3 &   >K3
5'#&4#$:  
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J .Z'7(#7$% V!M:  

 <  > +  3M4K##$ I+  L@&  'P>   ! .  J i"1  L#$ D"  EF :  ,&F#$ 8&  9 ;<'  >3,>#$ %&  (,T> Q1
i"O&U>#$ g1KX @&'P># 5'#1h$ ; I,K>89" )1(U4>#$ iC4& Xh$ < > ++A WKA ; 7& => . J <' LL

@0)     #$ 8     KA1 5     'F"4#$  8/++     A1)12 ( \&     >3,> ;I     ,K> 8     9" )5(;  8     ][$"z 5     J"E> 2+     ]F g     #C1
 *+   >1 @&   'P>#$ 71   , 8]4&   ,"4P>1 8]4&   (,T>15   >[T> # V   4$"PJ *+   >1 &   ]4,4 j"+   )4 .   4#$ +&   EFo

 y   '"04F :   ,&F#$ 8&   9 g   #C +   EF1 ;5   X$"+#$ 2$+   /h &   ]P'P,4 *+   >1 ;%$"   P0#$ BC   / OF$"   41 l1   !1
<1 >3,>#$ &/$+FH .4#$ %&(,T>#$ 5A1>=> , i+& A- 8 4 &][1 ! . J1@& 'P>#$ 5c&' L  +&EF4 X$ + EF

#$ D  EF'# &]  !EF 7'+  E41 %$"  P0<  > <1  34' @&  'P>#$ `F  L )40 i"  PJ (  A?1>;+&  EFH 5  X>U W  KA 5 

 .   4#$ %$"   P0#$1 8   4 8&    9"h$ %$C %$"   P0#$ .   / &]JC    , )2 ;4 ;6 ;9 ;12 ;13 ;23 ;24 ;28 ;
32 ;33 ;35 ;48 ;51 ;54 ;55 ;56 ;57(  1 %$"    P0#$ N    '?141 +&    EFh$ <'    F' .#&    4#$ 71+    =#$

5'X3E#$ %$"P0#$1 +&EFh$ WKA  +EF<'>3,>#$ I+L:  

  

 71+=)2(  

WKA %$"P0#$ N'?14 <'F' 5'X3E#$ %$"P0#$1 i"O&U>#$ g1KX @&'P> +&EFH  

8  +&EFh$  
++A  

%$"P0#$  

8&9"H  

%$"P0#$  

%$"P0#$ 8&9"H  

5'FKX#$  

1  i"O&U>#$ 71F9  8  1-8  3  ;8  

2  i"O&U>#$ NJ$1+  8  9-16  +=1' R  

3  %$"$"P#$ C&U4&F i"O&U>#$  8  17 -24  18  ;20  ;23  

4  7>E#$ k'#&XH :'+,4F i"O&U>#$  8  25 -32  28  ;31  ;32  

5  if" ~O&U>#$ 5'LUZK# i?'>>#$ %$"+P#$  8  33 -40  34  ;40  

@&'P>K# 5'K3#$ 5="+#$  40  1-40    

  

Y ..I?%!$% V"@)G% V!M:  

 &   ]>$19 5'[$1   ZA 5   )'A "&   '4U&F :   ,&F#$ 8&   9)40 ( .K   Lh$ 5   X$"+#$ N   >4=> <   > \&   0(1>)23 

 \&    0(1>  117 5    0(1>( P>#$ 5',T    L <    > I    P,4#$ 2+    ]F @&    'T    U <    > r[&    LU#$ k&    X, 7
 5'"4>13'    X#$)%&    Fe#$1 I+    L#$ (g    #C1 ;5    >[T>#$ 5'[&    L,Y$ I"O#&    F  5    ['FK# V    4>[T> "&    F4UR

5')'O  XK0#$ V  P'FO4 8  e <  >1   KAW 5  ')$+'>#$ 5  )'E#$ +$"  JH ).K  Lh$ N  >4=>#$ +$"  JH 5  'PF(  5  ['F#$ .  J
5')'OXK0#$.  
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   e;$% *6+!0 S+9F K( *6+! Z'; N";)+G% DA7"57 Y"@# =$% !5 h'$m .7)-):  

 +& EFH < > V '#- . >4)4 aC #$ + EF#$ 5 ="+1 i" PJ 7 3 5 ="+ <' F O&F4"R$ %T>&E> k&X, 84
.#&4#$ 71+=#$ .J &>3 ;i"O&U>#$ g1KX @&'P>:  

  

 71+=)3(  

 %$"PJ <> i"PJ 73 5="+ O&F4"$ 7>&E> <'F'  

V'#- .>4)4 aC#$ +EF#$ 5="+ N> i"O&U>#$ g1KX @&'P>  

!"5;W%  S+9/$%  
K7"57  

N";)+G%  
*$G!$% R0)@7  !"5;W%  S+9/$%  

K7"57  

N";)+G%  
*$G!$% R0)@7  

1-  K0;P
S+N"?7$%  

1  0.587  +)A 5#$+0.01 

  

21  0.588  +)A 5#$+0.01 

2  0.594   +)A 5#$+0.01 22  0.671  +)A 5#$+0.01 

3  0.536  +)A 5#$+0.01 23  0.482  +)A 5#$+0.01 

4  0.641  +)A 5#$+0.01 24  0.528  +)A 5#$+0.01 

5  0.422  +)A 5#$+0.01 

4- S+N"?7$%
 8'!#);
 Y'$"@J
K75$%  

25  0.374  +)A 5#$+0.05 

6  0.442  +)A 5#$+0.01 26  0.508  +)A 5#$+0.01 

7  0.420  +)A 5#$+0.01 27  0.661  +)A 5#$+0.01 

8  0.080  \&'[&L,- 5#$+ "'c 28  0.616  +)A 5#$+0.01 

2-  :F%0!
S+N"?7$%  

9  0.460  +)A 5#$+0.01 29  0.673  +)A 5#$+0.01 

10  0.602  +)A 5#$+0.01 30  0.441  +)A 5#$+0.01 

11  0.573  +)A 5#$+0.01 31  0.557  +)A 5#$+0.01 

12  0.725  +)A 5#$+0.01 32  0.447  +)A 5#$+0.01 

13  0.593  +)A 5#$+0.01 

5-  D%+!9$%
 S\'77$%

 *'M?2I$
$%Sq+ rN"?7  

33  0.702  +)A 5#$+0.01 

14  0.599  +)A 5#$+0.01 34  0.331  +)A 5#$+0.05 

15  0.679  +)A 5#$+0.01 35  0.344  +)A 5#$+0.01 

16  0.623  +)A 5#$+0.01 36  0.793  +)A 5#$+0.01 

3-  S+N"?7$%
 ="?)";
D%+%+9$%  

17  0.442  +)A 5#$+0.01 37  0.723  +)A 5#$+0.01 

18  0.414  +)A 5#$+0.01 38  0.893  +)A 5#$+0.01 

19  0.416  +)A 5#$+0.01 39  0.851  +)A 5#$+0.01 

20  0.354  +)A 5#$+0.05 40  0.517  +)A 5#$+0.01 

 5'#1+=#$ " 5>'9)+.l =38 ( +)A0.05 =0.325 +)A1 ;0.01 =0.418  

  

V)H IF&X#$ 71+=#$ <> <'F4':  
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- &  'P> %$"  PJ 8  (E> %  PP, i"O&  U>#$ g1K  X @)39 i"  PJ ( bF#$ 5  ="+ N  > 5  #$+ %&  O&F4"$ aC  #$ +  E
 <> 79H 5#R+ *14X> +)A V'#- .>4)40.01  <> 79H *14X>10.05 .  

-  i"P0#$ IP,4 8# <', .J)8 ( + 91 ;V '#- .>4)4 aC#$ +EF#$ 5="+ N> 7$+ O&F4"$ 71h$ +EF#$ <>
#$ V4"1L .J @&'P>#$ WPF' g#CF1 ;i"P0#$ BC/ 2C, 84 <> <134' 5'[&])39 i"PJ. 

 5  ="+ l1$"  441 ;%"  3'# 5  P'"O W  KA 7[$+  F#$ .  X&>U j"+  4# \&  PJ1 @&  'P>#$ W  KA 5F&=4  XR$ 84  41
.K' &>3 ;7[$+F#$ WKA @&'P>#$ %$"PJ <> i"PJ 73 :  

 -  1>$i+ZF IJ :5 %&="+.  

 - IJ$1> :4 %&="+.  

 - +'&,> :3 %&="+.  

 - IJ$1> "'c :2 5="+.  

 -  \&9TO- IJ$1> "'c: 1 5="+.  

 "  PJ 7  3 I&  FO)$ *+  > ++  ,' <H r1  ,0>#$ W  KA1 5  >TA N  !1F g  #C1 ;V  'KA i)X ( 8&  >H
V'H" N> I04' aC#$ +1>E#$ %,4 i"P0#$.  

 @  >U#$ +&  EFh$ .  J V  4&="+ N  >=F @&  'P>#$ W  KA r1  ,0>K# 5  'K3#$ 5  ="+#$ k&  X, 84  '1
 V4"1 L . J @& 'P>#$ W KA r1 ,0>K# 5 'K3#$ %&="+ #$ l1$" 441 @&'P>K#[&])#$5 '  <' F)39 – 195 

5  ="+( W  KA 5  !0U)>#$ 5  ="+#$ 7+  4 &  >)'F i"O&  U>#$ g1K  X t&  04"$ W  KA 5  E04">#$ 5  ="+#$ 7+  41 ;
2(1>#$ *+# i"O&U>#$ g1KX 2E!.  

  >"'97I$ *'I($% *6+!$%0 !5; K( *6+! Z'; N";)+G% DA7"57 Y"@#:  

   'P># 5   'K3#$ 5   ="+#$1 +   EF 7   3 5   ="+ <'   F O&   F4"R$ %T>&   E> k&   X, 8   4 &   >3 g1K   X @&
g#C <'F' .#&4#$ 71+=#$1 ;i"O&U>#$:  

     71+=)4(  

@&'P>K# 5'K3#$ 5="+#$ N> i"O&U>#$ g1KX @&'P> +&EFH <> +EF 73 5="+ O&F4"$ 7>&E> <'F'  

+&EFh$  O&F4"R$ 7>&E>  5#R+#$ *14X>  

i"O&U>#$ 71F9  0.692  +)A 5#$+0.01 

i"O&U>#$ NJ$1+  0.494  +)A 5#$+0.01 

 i"O&U>#$%$"$"P#$ C&U4&F  0.595  +)A 5#$+0.01 

7>E#$ k'#&XH :'+,4F i"O&U>#$  0.715  +)A 5#$+0.01 

if" ~O&U>#$ 5'LUZK# i?'>>#$ %$"+P#$  0.757  +)A 5#$+0.01 

 5'#1+=#$ " 5>'9)+.l =38 ( +)A0.05 =0.325 +)A1 ;0.01 =0.418  



www.manaraa.com

 101 

 

 \&'[& L,- 5 #$+ %& O&F4"$ + =14 V )H IF&X#$ 71+=#$ <> <'F4'  +& EFH < > + EF 7 3 5 ="+ <' F
 <'    F O&    F4"R$ 8'    9 %    ,1$"4 +    PJ ;@&    'P>K# 5    'K3#$ 5    ="+#$1 i"O&    U>#$ g1K    X @&    'P>)0.494 – 

0.757( ; *14    X> +    )A 5    #$+ 8'    9 &    ]E'>=10.01  I+    L <    > I    P,4 +    9 :    ,&F#$ <1    3' g#C    F1
@&'P>K# .KU$+#$ I&X4R$.  

  

2- D"f;4$%:  

   b' "&   F4UR$ %&   FeF +   LP"@   0) W   KA 71   L,#$  @   0) 8$+U4   X&F @&   'P#$ "$"   34 +   )A q[&   4)#$
21"(#$ @0) .J1 i$+h$"5'#&4#$ I"O#$ 8$+U4X$ 84 i"O&U>#$ g1KX @&'P> %&Fe "'+P4#1 ;:  

  

J -*9'+N *'/M-$% * \̂6)$%:  

 %&  ="+ <'  F O& F4"R$ 7  >&E> k&  X, 8 4 ;5'0  L)#$ 5  [?=4#$ 5 P'"OF @&  'P>#$ %&  Fe k& X,#
 5    '+"0#$ %$"    P0#$)20 i"    PJ( %&    ="+1 ; 5    '=1?#$ %$"    P0#$)19 i"    PJ( g1K    X @&    'P># 5    )13>#$1 ;

 5   '[&])#$ V4"1   L .   J i"O&   U>#$) %$"   P0#$ t1   >=> =39 i"   PJ( O&   F4"$ 7   >&E> 5   >'9 %   dKF +   91 ;
 <'0   L)#$ <'   F <1   X"'F)0.531( b4   X$ 8   e ;>+U%  "&    F4UR$ 71   O 7'+   E4# 5   'SF)4#$ <&   >4= 5   #+&E>

 \& '+"J @& 'P>#$ %$" PJ ++ A <13 kFXF)c <'0 L)#$<''1& X4> " '( %& Fe#$ 7 >&E> 5 >'9 % dKF + 91 ;
 5#+&E>#$ gK4F 7'+E4#$ +EF)0.639  ( i+ '= 5 ="+ W KA 7#+ ' aC#$ ">h$ ;\&'>KA 5#1FP> 5>'9 ./1

5X$"+#$ %&FKO4>F .04 %&Fe#$ <>.  

  

Y -p";-0+( "/$J K7"57:  

 7 >&E> k& X,F 5 '[&])#$ V4"1 L . J i"O&U>#$ g1KX @&'P> %&Fe "'+P4 g#C3 84 &>3 & 0#H
 @&  'P>#$ %$"  P0# |&  F)1"3) %$"  P0#$ ++  A =39( &  0#H 5  >'9 %  dKF +  91 ;)0.826( +  )A 5  #$+ .  /1 ;

 *14  X>0.01 +$"  JH W  KA @&  'P>#$ I  'FO4 %&  FKO4>F .  041 ;%&  Fe#$ <  > +  '= *14  X> W  KA 7#+  41 ;
5)'E#$.  

 .   04 %&   Fe#$1 I+   L#$ <   > i+   '= 5   ="+F 8   X4' i"O&   U>#$ g1K   X @&   'P> <H `   !4' g#C   F1
&FKO4>F5'K3#$ 5)'E#$ +$"JH WKA I'FO4#$ %.  
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  ./',0$% "E+$% >"'97 D";40 V!M:  

1.V!fM$% :  

J -Z'7(#7$% V!M:  

 <   > +   3M4K##$ I+   L@&   'P>  5   '#1h$ i"1   L#$ D"   A 8   4 ;<'   >3,>#$ %&   (,T> Q1   ! .   J
.0'(1#$ &!"#$ @&'P># ;I,K>)2( 5 'F"4#$ 7& => . J <' LLU4>#$ iC4& Xh$ 5 A1>=> @0) WKA ;

@0)#$ 8KA1 ; I,K>)5( *+ >1 @& 'P>#$ 71 , 8]4&,"4P>1 8]4&(,T>1 8][$"z 5J"E> 2+]F g#C1 ;
5>[T>  2$+ /h & ]P'P,4 *+>1 ;%$"P0#$ BC/ OF$"41 l1!1 *+>1 &]4,4 j"+)4 .4#$ +&EFo# V4$"PJ

<1 >3,>#$ &/$+ FH . 4#$ %& (,T>#$ 5 A1>=> y '"04F : ,&F#$ 8& 9 g #C + EF1 ;5X$"+#$ , &][1 ! . J1
 i+&A- 84L'# &] !EF 7'+ E41 %$" P0#$ D EF +&EF4X$ +EF @&'P>#$ 5c&'< > <1 34' @& 'P>#$ `F L 

)50 i"PJ (;+&EFH 5X>U WKA 5A?1>  8& 9"h$ %$C &]JC , 8 4 .4#$ %$"P0#$1 )10 ;11 ;12 ;14 ;
18 ;19 ;20 ;50 ;51 ;52 ;53 ;54 ;55 ;56 ;57 ;58 ;60 ;64 ;69(  1 71+                             =#$

0#$ N'?141 +&EFh$ <'F' .#&4#$5'X3E#$ %$"P0#$1 +&EFh$ WKA %$"P <'>3,>#$ I+L +EF:  

  

 71+=)5(  

 g1KX @&'P> +&EFH WKA %$"P0#$ N'?14 <'F'.0'(1#$ &!"#$ 5'X3E#$ %$"P0#$1  

8  +&EFh$  
++A  

%$"P0#$  

8&9"H  

%$"P0#$  

%$"P0#$ 8&9"H  

5'FKX#$  

1  &]A$1)MF ?J$1,#$  10 1-10  +=1' R  

2  7>EK# Q&>4)R$  10 11 -20  15  

3  .0'(1#$ <>h$  10 21 -30  24  ;25  ;26  

4  7>E#$ QT>? N> 59TE#$  10 31 -40  35  

5  .0'(1#$ Q$+h$  10 41 -50  +=1' R  

@&'P>K# 5'K3#$ 5="+#$  50  1-50    

  

  

Y -.I?%!$% V"@)G% V!fM:  

 i"PJ 73 5="+ <'F O&F4"R$ %T>&E> k&X, 84 .0'(1#$ &!"#$ "&F4U$ I+L k&X,#
'K3#$ 5="+#$1g#C <'F' .#&4#$ 71+=#$1 ;@&'P>K# 5:  
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 71+=)6(  

 i"PJ 73 5="+ O&F4"$ 7>&E> <'F'  

V'#- .>4)4 aC#$ +EF#$ 5="+ N> .0'(1#$ &!"#$ @&'P> %$"PJ <>  

  
89"  

i"P0#$  

7>&E>  

O&F4"R$  
5#R+#$ *14X>    

89"  

i"P0#$  

7>&E>  

O&F4"R$  
5#R+#$ *14X>  

1.  

?J$1,#$  

&]A$1)MF  

1  0.654 +)A 5#$+ 0.01 

  

26  0.443  +)A 5#$+0.01 

2  0.794  +)A 5#$+0.01 27  0.871  +)A 5#$+0.01 

3  0.841  +)A 5#$+0.01 28  0.568  +)A 5#$+0.01 

4  0.801  +)A 5#$+0.01 29  0.736  +)A 5#$+0.01 

5  0.850  +)A 5#$+0.01 30  0.666  +)A 5#$+0.01 

6  0.885  +)A 5#$+0.01 

4.  

59TE#$ 

 N>
 QT>?

7>E#$  

31  0.837  +)A 5#$+0.01 

7  0.769  +)A 5#$+0.01 32  0.822  +)A 5#$+0.01 

8  0.789  +)A 5#$+0.01 33  0.578  +)A 5#$+0.01 

9  0.744  +)A 5#$+0.01 34  0.658  +)A 5#$+0.01 

10  0.668  +)A 5#$+0.01 35  0.567  +)A 5#$+0.01 

2.  

 Q&>4)R$
7>EK#  

11  0.643  +)A 5#$+0.01 36  0.842  +)A 5#$+0.01 

12  0.701  +)A 5#$+0.01 37  0.644  +)A 5#$+0.01 

13  0.406  +)A 5#$+0.05 38  0.665  +)A 5#$+0.01 

14  0.535  +)A 5#$+0.01 39  0.588  +)A 5#$+0.01 

15  0.461  +)A 5#$+0.01 40  0.697  +)A 5#$+0.01 

16  0.461 )A 5#$+ +0.01 

5.  

 Q$+h$
.0'(1#$  

41  0.508  +)A 5#$+0.01 

17  0.748  +)A 5#$+0.01 42  0.524  +)A 5#$+0.01 

18  0.602  +)A 5#$+0.01 43  0.427  +)A 5#$+0.01 

19  0.535  +)A 5#$+0.01 44  0.473  +)A 5#$+0.01 

20  0.610  +)A 5#$+0.01 45  0.335  +)A 5#$+0.05 

3.  

 <>h$
#$.0'(1  

21  0.575  +)A 5#$+0.01 46  0.659  +)A 5#$+0.01 

22  0.756  +)A 5#$+0.01 47  0.793  +)A 5#$+0.01 

23  0.548  +)A 5#$+0.01 48  0.657  +)A 5#$+0.01 

24  0.232  5#$+ "'c49  0.677  +)A 5#$+0.01 

25  0.447  +)A 5#$+0.01 50  0.642  +)A 5#$+0.01 

'9 5'#1+=#$ " 5>)+.l =38 ( +)A0.05 =0.325 +)A1 ;0.01 =0.418  

  

IF&X#$ 71+=#$ <> <'F4':  
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- - .0'(1  #$ &  !"#$ @&  'P> %$"  PJ k  KcH <)49 i"  PJ ( 5  'K3#$ 5  ="+#$ N  > 5  #$+ %&  O&F4"$ %  PP,
 <> 79H 5#R+ *14X> +)A @&'P>K#0.01  *14X>10.05.  

-  89" i"P0#$ IP,4 8# &>)'F)24 (#&e#$ +EF#$ <> ;V '#- . >4)4 aC #$ + EF#$ 5="+ N> \R$+ \&O&F4"$ :
i"P0#$ BC/ 2C,F :,&F#$ 8&9 +91. 

-  <   > 5   '[&])#$ V4"1   L .   J <1   34' @&   'P>#$ W   PF'1)49 i"   PJ( I&   X4R$ I+   L `   !4' $C   3/1 ;
 <'  F .0'(1  #$ &  !"#$ @&  'P># 5  'K3#$ 5  ="+#$ l1$"  44 g#C  F1 ;.0'(1  #$ &  !"#$ @&  'P># .KU$+  #$

)49– 245 5="+.( 

4  41 l1$"  441 ;%"  3'# 5  P'"O W  KA 7[$+  F#$ .  X&>U j"+  4# \&  PJ1 @&  'P>#$ W  KA 5F&=4  XR$ 8
 <> @&'P>#$ %$"PJ <> i"PJ 73 5="+5  W#-1 .K' &>3 ;7[$+FK# .#$14#$ WKA %&="+ :  

 -  1>$i+ZF IJ :5 %&="+.  

 - IJ$1> :4 %&="+.  

 - +'&,> :3 %&="+.  

 - IJ$1> "'c :2 5="+.  

 -  \&9TO- IJ$1> "'c :1 5="+.  

 I&  FO)$ *+  > ++  ,' <H r1  ,0>#$ W  KA1 5  >TA N  !1F g  #C1 ;V  'KA i"  PJ 7  3)X ( 8&  >H
V'H" N> I04' aC#$ +1>E#$ %,4 i"P0#$.  

-  @& 'P>K# @ >U#$ +& EFh$ .J V4&="+ N>=F @&'P>#$ WKA r1,0>K# 5'K3#$ 5="+#$ k&X, 84'1
$ W    KA r1    ,0>K# 5    'K3#$ %&="+    #$ l1$"    441 V4"1    L .    J @&    'P>#5    '[&])#$  <'    F)49– 245 

5    ="+( 5    ="+#$ 7+    4 &    >)'F .0'(1    #$ &    !"#$ *14    X> t&    04"$ W    KA 5    E04">#$ 5    ="+#$ 7+    41 ;
2(1>#$ *+# .0'(1#$ &!"#$ *14X> D&0U)$ WKA 5!0U)>#$.  

  

  >"'97I$ *'I($% *6+!$%0 !5; K( *6+! Z'; N";)+G% DA7"57 Y"@#:  

5   ="+#$1 +   EF 7   3 5   ="+ <'   F O&   F4"R$ %T>&   E> k&   X, 8   4 &   >3  &   !"#$ @&   'P># 5   'K3#$
g#C <'F' .#&4#$ 71+=#$1 ;.0'(1#$:  
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 71+=)7(  

@&'P>K# 5'K3#$ 5="+#$ N> .0'(1#$ &!"#$ @&'P> +&EFH <> +EF 73 5="+ O&F4"$ 7>&E> <'F'  

  
  

 5'#1+=#$ " 5>'9)+.l =38 ( +)A0.05 =0.325 +)A1 ;0.01 =0.418  

  

F 7 3 5 ="+ <' F \&'[& L,- 5 #$+ %& O&F4"$ + =14 V )H IF&X#$ 71+=#$ <> <'F4' +& EFH < > + E
 <'    F O&    F4"R$ 8'    9 %    ,1$"4 +    PJ ;@&    'P>K# 5    'K3#$ 5    ="+#$1 .0'(1    #$ &    !"#$ @&    'P>)0.458 – 

0.787( 1 ; *14    X> +    )A 5    #$+ 8'    9 &    ]E'>=0.01  I+    L <    > I    P,4 +    9 :    ,&F#$ <1    3' g#C    F1
@&'P>K# .KU$+#$ I&X4R$.  

  

2.$%D";4:  

J -*'/M-$% * \̂6)$% D";4:  

'  F O&  F4"R$ 7  >&E> k&  X,F :  ,&F#$ 8&  9 5  '+"0#$ %$"  P0#$ %&  ="+ <)25 i"  PJ( %&  ="+1 ;
 5'=1?#$ %$"P0#$)24 i"PJ( 5'[&])#$ V4"1L .J .0'(1#$ &!"#$ @&'P># 5)13>#$1 ;)49 i" PJ( + 91 ;

 <'0  L)#$ <'  F <1  X"'F O&  F4"$ 7  >&E> 5  >'9 %  dKF)0.531( 5  'SF)4#$ <&  >4= 5  #+&E> 8+U4  X$ 8  e ;
$ %$"  PJ ++  A <1  3 kF  XF "&   F4UR$ 71  O 7'+  E4# \&  '+"J @&  'P>#)<''1&  X4> "  'c <'0  L)#$( +  91 ;

 5#+&E>#$ gK4F 7'+E4#$ +EF %&Fe#$ 7>&E> 5>'9 %dKF)0.694  ( i+ '= 5 ="+ W KA 7#+ 4 5 >'9 . /1
5X$"+#$ %&FKO4>F .04 %&Fe#$ <>.  

  

Y -p";-0+( "/$J K7"57:  

&E> k& X,F 5'[&])#$ V4"1L .J .0'(1#$ &!"#$ @&'P> %&Fe "'+P4F g#C3 :,&F#$ 8&9 7 >
 @&  'P>K# 5  'K3#$ 5  ="+#$1 @&   'P>#$ <  > +  EF 7  3 %$"  P0# |&  F)1"3 &  0#H) %$"  P0#$ ++  A =49( +   91 ;

71+=#&F `!1> 1/ &>3 &0#H 8'9 %dKF:  

+&EFh$  O&F4"R$ 7>&E>  5#R+#$ *14X>  

&]A$1)MF ?J$1,#$  0.787  +)A 5#$+0.01 

7>EK# Q&>4)R$  0.693 #$+ +)A 50.01 

.0'(1#$ <>h$  0.770  +)A 5#$+0.01 

7>E#$ QT>? N> 59TE#$  0.458  +)A 5#$+0.01 

.0'(1#$ Q$+h$  0.527  +)A 5#$+0.01 
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                                     71+=)8(  

        |&F)1"3 &0#H 8'9@&'P> <> +EF 73 %$"P0# .0'(1#$ &!"#$ @&'P>K# 5'K3#$ 5="+#$1  

  

h$+&EF  %$"P0#$ ++A  &0#H 8'9  5#R+#$ *14X>  

&]A$1)MF ?J$1,#$  10 0.928  +)A 5#$+0.01 

7>EK# Q&>4)R$  10 0.793  +)A 5#$+0.01 

.0'(1#$ <>h$  9 0.816  +)A 5#$+0.01 

7>E#$ QT>? N> 59TE#$  10 0.744  +)A 5#$+0.01 

.0'(1#$ Q$+h$  10  0.780  +)A 5#$+0.01 

'K3#$ 5="+#$@&'P>K# 5  49  0.905  +)A 5#$+0.01 

  

 5 ="+K#1 .0'(1 #$ & !"#$ @& 'P> +& EFH < > + EF 7 3# & 0#H 8' 9 <H IF&X#$ 71+=#$ <> <'F4'
 <' F % ,1$"4 @& 'P>K# 5'K3#$)0.744 – 0.928( 5 ="+F 8 X4' @& 'P>#$ <H W KA 7#+ 4 8' 9 . /1 ;

5X$"+#$ %&FKO4>F .04 %&Fe#$ <> i+'=.  

> <H : ,&FK# ` !4' g#CF1' 5 X$"+#$ t1 !1> .0'(1 #$ & !"#$ @& 'P < > i+ '= 5 ="+F 8 X4
%&Fe#$1 I+L#$; 5X$"+K# 5'[&])#$ q[&4)#$ WKA 71L,K# &]E>= 84'X .4#$ q[&4)#$ 8A+41 ??E4.  

  

7"? L"@ :*'^"M#X% Y'$"@W%:  

 %&   F&=- `',   L4F :   ,&F#$ 8&   9 ;+   ,$1 t1F   XH i+   > %">4   X$ .   4#$1 %$"&>4   XR$ N   >= +   EF
$ W  KA <'  L1,0>#$&  ]4=#&E>1 &  ]4&)&'F y  '"041 ;@''&  P>#  81  KEK# 5'[&  L,Y$ 8?"  #$ q>&  )"F 8$+U4  X&F

 5'A&>4=R$"SPSS "5'#&4#$ 5'[&L,Y$ I"O#&F g#C1 ;k1X&,#$ 8$+U4X&F:  

 

J .8#";$% C!?)@% D%0!W% D";40 V!M Z7 V9#)I$: 

 - $ 7>&E><1X"'F O&F4" :@''&P>K# .KU$+#$ I&X4R$ I+L <> IP,4K#.  

 - 7>&E> =<&>4 :5'0L)#$ 5[?=4#$ 5P'"OF %&Fe#$ k&X,#. 

 - |&F)1"3 &0#H 7>&E> :@''&P>#$ %&Fe +&='Y. 
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Y . *#ffM Zff7 Vff9#)$%0 i*ff@%+!$% *I^ff@J Zff3 *ff;"6X% .ffF *7!?)ff@7$% *'^"ffM#X% Y'$"ff@W%
k0+/$%:  

 - .FX)#$ <?1#$1 a"&'E>#$ 2$",)R$1 .F&X,#$ OX14>#$. 

 - <1X"'F O&F4"$ 7>&E>.  

 -  "&F4U$"% "T-Test. 

 - a+&,h$ <'&F4#$ 7'K,4 "&F4U$. 

 -  .[&)e#$ <'&F4#$ 7'K,4)2 X 2.(  
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KM/$% >7"?$%  

k+3 ]^")-$% "`)2P"-70  
  

  

  7$SX WKA 5F&=Y$ 5X$"+#$ 71h$ &]4Z9&)>1 

  7$SX WKA 5F&=Y$ 5X$"+#$ &]4Z9&)>1 .)&e#$  

  5F&=Y$ WKA  "JD 5X$"+#$ 71h$ &]4Z9&)>1  

  5F&=Y$ WKA  "JD X$"+#$5 .)&e#$ &]4Z9&)>1  

  5F&=Y$ WKA  "JD 5X$"+#$ :#&e#$ &]4Z9&)>1  

  5F&=Y$ WKA  "JD 5X$"+#$ NF$"#$ &]4Z9&)>1  
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>7"?$% KM/$%  

*f@%+!$% ]f^")-  

  

 g #C1 ;5 X$"+#$ BC / . J & ]'#- 7 L14#$ 8 4 . 4#$ q[& 4)#$ 7 L0#$ $C / . J : ,&F#$ D"E4X'
4  X&F %&'  !"0#$ <  > I  P,4#$1 5K[  Xh$ <  A 5  F&=Y$ +  EF 7  3# 5F  X&)>#$ 5'[&  L,Y$ k'#&  Xh$ 8$+U

 a" ()#$ "& OY$ Q1 ! . J &]'#- 7L14#$ 84' .4#$ q[&4)#$ 5Z9&)>1 "'X04F :,&F#$ 81P'X &>3 ;&])>
5PF&X#$ %&X$"+#$1:  

  

1- K%U@$% ]^")-HI3 [-'  =$% K0W% : ]7"f-+; .F Z'I7"5$% R!$ S+N"?7$% d0I@ R0)@7 "7
 *'$0!$% 80O$% *$"(0 .F b+%0N$%sS\B Q"NP .F  

5  F&=}#1  a"&  'E>#$ 2$"  ,)R$1 .F&  X,#$ O  X14>#$ 8$+U4  X&F :  ,&F#$ 8&  9 7$S  X#$ $C  / <  A
 ;5   'K3#$ V   4="+1 B+&   EFMF i"O&   U>#$ g1K   X @&   'P> W   KA 5   )'E#$ +$"   JH %&F&=4   XR .F   X)#$ <?1   #$1

g#C <'F' .#&4#$ 71+=#$1:  

  

 71+=)9(  

a"&'E>#$ 2$",)R$1 .F&X,#$ OX14>#$  

X)#$ <?1#$1i"O&U>#$ g1KX @&'P> WKA 5)'E#$ +$"JH %&F&=4XR .F  

  

@&'P>#$ 
 ++A

%$"P0#$ 

 OX14>#$
.F&X,#$ 

 2$",)R$
a"&'E>#$ 

.FX)#$ <?1#$ 

%  
k'4"4#$  

i"O&U>#$ 71F9  7  24.93 4.36 71.2 1 

i"O&U>#$ NJ$1+  8  27.13 5.18 67.8 4 

%$"$"P#$ C&U4&F i"O&U>#$  8  28.32 4.04 70.8 2 

F i"O&U>#$7>E#$ k'#&XH :'+,4  8  25.15 4.98 62.9 5 

5'             LUZK# i?             '>>#$ %$"+             P#$
if" ~O&U>#$  

8  28.04 5.92 70.1 3 

5'K3#$ 5="+#$ 733 i"O&U>#$  39  133.5817.83 68.5  
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&F#$ 8&9 .FX)#$ <?1K# %&'14X> Q&OA^F :,+&EFh i"O&U>#$ g1KX#  8 ]J1 `' !14 5#1] X#
.#&4#$ 1,)#$ WKA q[&4)#$:  

  

+= 71)10(  

#$ 5'>X4 1 .FX)#$ <?1#$ %&'14X>i"O&U>#$ g1KX#  

  

.;@-$% Z\0$% %  R0)@7$%  

 <> 79H50 %  D0U)>  

 <>50  % <> 79H W#-60 %  71FP>  

 <>60  % <> 79H W#-70 %  OX14>  

 <>70  % <> 79H W#-80 %  +'=  

 <>80  % <> 79H W#-90 %   \$+= +'=  

 <>90  % W#-100 %  ?&4>>  

  

<  > `  !4'  71+  =)9(  <H *14  X> .0(1  > <  > 5  X$"+#$ 5  )'A +$"  JH *+  # i"O&  U>#$ g1K  X
 p"$1  O#$ q>&  )"FO  X14>  .F  X) <?1 +  )A N  P'1)68.5(% 8]'+  # 5  )'E#$ +$"  JH <H W  #- "'  Z' &  >> ;

i"O&U>#$ g1KX <> *14X>.  

 <H <'F41.FX)#$ <?1#$  +&EFh$ g1KX 5 X$"+#$ 5 )'A +$" JH *+# i"O&U>#'F X) <?1 <' F l1$" 4 .
 )62.9- 71.2(+'=1 OX14> %&'14X> +)A NP' aH ;.  

 Y')+) _"60.I' "7( S+N"?7$% d0I@ !"5;J D"'0)@7:  

  .4M' +EbF "i"O&U>#$ 71F9 " .FX) <?1F k4$">#$ WKAH .J)71.2.(% 

  V'K' +EbF "%$"$"P#$ C&U4&F i"O&U>#$ " .FX) <?1F)70.8.(% 

   1     '.4M +     EbF " ~O&     U>#$ 5'     LUZK# i?     '>>#$ %$"+     P#$if" " .F     X) <?1     F 5     e#&e#$ 5     F4">#$ .     J
)70.1.(% 

  V'K' +EbF "i"O&U>#$ NJ$1+ "$"#$ 5F4">#$ .JFF 5E .FX) <?1)67.8.(%  

  i"'Uh$ 5F4">#$ .J1 +EbF .4M' "#$7>E#$ k'#&XH :'+,4F i"O&U>"  .FX) <?1F)62.9.(% 

  

:,&F#$ 1?E' +1=1 5FX) 8& A 73 ZF 5OX14> # 5 'K3#$ 5 ="+#$ W KAg1K X & U>#$i"O *+ # 

p"$1 O#$ q>& )"F . J <'K>& E#$ . J %& (J&,> i? c  W #-H< 5F X)#$ BC / I&' X . J .4M 4 5 E'FO 
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7  >A <  > "  'e3 0(1  >. p"$1  O#$ q>&  )"F :  ', <H 8])  > "  'e3#$ <1  !P' %$"  4J  <  > 5FE  L
  >+U .  J I&  Z#$ 7  >E#$8  ]J g#C  3 ;<'')'O  XK0#$ <'  [=T#$ 5   K>E'<1  \&  )&',H  5'  X&9 21"  ( .  J

7  e> ]>'+  P48 %&>+  U  1H 7  4,>#$ N  > @&  >4#$ O1  OU <  > k"P#&  F <')O&  P#$ <'  [=T#]4  Z'E>8 
&   ># 5   '>1'#$ i?   c W   KA k"   ,#$ i"   4J Q&   )eH :+   ,; 8   #1  ~7&   F' 8])   > aH 1H "   30' 5   (,#  &   >'J

7L,'X V# Q&)eH V>&'9 7/ <13'X <> Q$+]Z#$ 8H <> W,"=#$  5 #&31#$ %& XXS> <H 5L&U1
74,>#$ %&F"! <> 5)&L, .J <34 8#; g#C F1 <^ J 8 ],$1"H 5 !"E> K#" OU  \& >[$+ 8c"#& F1 

<> 8])H  <1J"E' g#C8T3#$ R- 8])H <1X"&>' i"O&U>#$ <13X>4'1 8]K>EF.  

 N >4=>#$ < > Q? = 8 / p"$1 O#$ q>& )"F . J <'K>&E#$ <MF \&!'H 5='4)#$ BC/ :,&F#$ "X0'1
 W   KA W   F"4 aC   #$ .)'O   XK0#$D1   U #$k&E   L $ i+A&   X>1 i"   'OU#$ %$"$"   P#$ C&   U4$1 <1+ <'"   Um

5'[&PK4F1 7F&P> "O&U k'O <A1.  

 /15 ='4)#$ BC 4@ 3E  N >4=> 5 J&PeM Z)  W KA;i"O& U>#$ N9$1#& J +] Z' 5 E'FO 5 ]=$1> 

p"$1O#$ 2(1> &># B$"' <> V>&>H "O&U> 71&,' &]'+,4 &]4]=$1>1  X0)F ;VBC /1 5 ='4)#$ % P04$ 

N  > 5  X$"+ a"'+  #$ )2011( ; .=?&  '#$)2011( ; "&,  X#$)2005( ; "A&  Z#$)2002( ; 5  X$"+1
 <& >eA)1996 (: ', <& 3 *14 X> 1H i"O& U>#$ B& =4R$ 1 ,) i"O& U>#$ N 04"> + # +$" JH * N >4=>

8]'+# 5X$"+#$.  

1?E' &>3 :,&F#$ 5='4)#$ BC/ <H W#-:  

-  71  F9 <  > <'0(1  >#$ g1K  X W  KA .#&  4#&F %  X3E)$ i"  OU 5  ['F .  / <'0(1>#&  F 5  O',>#$ 5  ['F#$
i"O&U>K#.  

- <'0(1>#$  8]K/S 4 5 '#&A %$"& ]>1 %$"+91 5'LUZ1 5'X0) %&>XF <1E4>4' p"$1O#$ q>&)"F .J
i"O&U>#$ g1KX#.  

 i"O&  U>#$ +&  EFH %&'14  X> k  '4"4 "'  X04#1.4M  ' +  EbF "i"O&  U>#$ 71  F9 " k  4$">#$ W  KAH .  J
 .FX) <?1F)71.2(% ;V 'K' + EbF "%$"$" P#$ C& U4&F i"O& U>#$ " .F X) <?1 F)70.8(% ; 1 '.4M  + EbF

"if" ~O& U>#$ 5'LUZK# i?'>>#$ %$"+P#$ " .F X) <?1 F 5 e#&e#$ 5 F4">#$ . J)70.1(% ;V 'K' + EbF " N J$1+
i"O&   U>#$ " .F   X) <?1   F)67.8(% ;i"   'Uh$ 5   F4">#$ .   J1 +   EbF .4M   ' " k'#&   XH :'+   ,4F i"O&   U>#$

7>E#$ " .FX) <?1F)62.9.(%  

'1*"  :,&F#$ <Hi"O&U>#$ 71F9  \$" () W #1h$ 5 F4">#$ .J .4M'  B" 'FE4#< A *+ > 5A&= Z 

p"$1 O#$ q>& )"F . J 2 (1>#$ . J D'" E4 V X0) 7 Z0K# 1H + P)#$ 8'+ P41 %& )'>U4 7 >E#$1  % ,4
21" ( 5 !>&c t&J+ #$1 < A B"& 3JH 5 L&U#$; ' aC #$1. )E C UH i"+& F>#$ 8& >? . J . )F4 "& 3Jh$ 

k'#&Xh$1 i+'+=#$ :,F#$1 <A 71K, &]#; .J %91#$ VX0) aC#$ V 'J <13'  (1>#$2  \TF& 9 7 >,4# 
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"O&U>#$ 5=4&)#$ <A 7&>Ah$ .4#$ 81P' &]F; V'+#1 +$+E4XR$ %&'#1[ X>#$ 5 ]=$1># 5 F4"4>#$ W KA 

g#C.  

 "3C1"a">Z#$ +]J ".J V)H <$+ '> 7 >E#$ a"$+Y$ <1 3' + >#$Q$" <1+ A$1#$  A$1'< 5 '>/h 

" L)A i"O& U>#$ "&>e4 X$ . J %& 9&O#$ 5 'A$+FY$ *+ # <'K>& E#$ <' X,41 >#$|& ) . >'()4#$; 

3"+ >1'< 5 =&,# i+)& X>K# <'K>& E#$ 8A+ #$1 W KA k Kd4K# ++" 4#$ . J 7 >,4 "& em$ 5 F4"4>#$ W KA 

i"O& U>#$ & >> 8]EJ+ ' W #- N !1 5 >()H %w J&3>1 8]E= Z4 W KA 71 F9 i"O& U>#$ 7 >,41 & ]=[&4). 

) +]Ja">Z#$ ;2002 :196(  

     'A11 p"$1   O#$ I   '"J .   J 2   (1>#$ 5A&=   Z *+   > W   KA 7+   ' $C   /1 V    K>A .   J V   ')&041 V
 <1+1 ;<1>    !>#$ l&    =)#$ W    KA O    PJ "    L4P4 %&F&    X, <1+ "O&    U>#$ 7F    X D1    U# B+$+E4    X$1

5'+&> kX&3> aH W#- %&04#R$.  

 1 +EbF"%$"$"P#$ C&U4&F i"O&U>#$ "' : ', ;.)& e#$ k'4"4#$ .J .4M"$" P#$ 5 '>/H ` !44  V )13
  Ge>' Q$1  X 5')&  X)Y$ %&O&  Z)K# .3'>&)'+  #$ g"  ,>#$ 7H  )&3 *14  X> W  KA %V  X0) 2  (1>#$  W  KA 8H

 *14X>733 7>E#$ I'"J.  

 "3C1""+ F + >&, " <H"$" P#$ + Eb'  V =$1' <& X)Y$ <h " !&,#$1 . !&>#$ <' F 71 ,4 5 OP)
 \&   091> V   4&', <   > 5   (,# 7   3 .   J k   KO4' "   e3H 1H .)&   X)Y$ g1K   X#$ $C   / 5   X"&>> V   )> 2   K4U41 ;

, <  > 2  9$1>#$ BC  / 2T4U&  F &/C  U4' .  4#$ %$"$"  P#$)4 k'#&  XH1 &  /C&U4$ I"  O1 &  ]4E'FO :  ' &/C  '0
&])A DU>44 .4#$ q[&4)#$1. ) +>,H +>&, ;"+F1982: 196(  

   4$"$"9 C   U4' p"$1   O#$ I   '"J .   J 2   (1>#$ <H W   KA 7+   ' $C   /1V  N   > 7   >&E4K# 5   P[&J 5A"   XF
&]')=' kX&3> aH W#- W#1h$ 5="+#&F %&04#R$ <1+ i+=4X>#$ 29$1>#$ .  

 1 +  EbF"$i?  '>>#$ i"+  P# i"O&  U>#$ 5'  LUZK# "  ' ;5  e#&e#$ 5  F4">#$ .  J .4M C&  U4&J .  J 2  (1>#$
p"$1O#$ q>&)"F  \$"$"9 i"O&U>#&F <>!4'  5 'K>A i"O& U>#&J ;. KPA "Um$1 .LUZ &>/+,H <'F)&=

%R&>4,R$ "'+P4 5'K>A &])h ;5'3$"+-; g"+' &>FX, V4$"$"9 CU4' rUZ#&J.  

 "3C1"+'>,#$ +FA +>,>" C 7>$1A g&)/ <HU+ 44 5 '4$g$"+Y$ . J 7 Q& )F V '+# rU Z#&J ;
 5J& !Y&F %&/&=4R$1 %$+P4E>#$1 8'P#$ <>W #-  j& 4) V )H5PF& X %$" FU1 5 'A&>4=$ 5[ Z)4 g K4>'1 ;

'>4> 5'LUZ r[&LU1 %&>XB"'c <A i?  \Q& )F1  \&' X0)  \$+" 0)> ;"F& e> rU Z "O& U>#&J N 4>4' ;
N !' <H 7 FP' 1]J ;8$+9Y$1 iH"=#$ <> "'F3 "+PF  %R& >4,$ <H < > 8c" #$ W KA 2 9$1> . J V X0)

5O'XF &],&=). ) 7'F) +>,>+'>,#$ +FA; 1995: 423 (  

'C  #$ r&U  Zh&J< Q&  03 <1  3K4>' %T3  Z>#$ 7  , W  KA 8]4"+  9 .  J i1  PF <1  Pe' .  J 5  '#&A i
r&   U#$1 8&   E#$ 8/"   '3044   X'1 ;i+   PE>#$ 2   9$1>#$ .   J 2"   L4#$ <1E'O C&   U4$ W   #- j&   4,4 .   4#$1 ;



www.manaraa.com

 113 

 

 "$"95FEL %$'+#1 ;i"O&U>#$ g1KX C&U4R +$+E4X$ 8]'C #$ QRS / g #C < > D' P)#$ <1 3' & >)'F ;< 
> <1)&E'8]4$1C 5'#&EJ .J g13Z <. ) 7+&A +>,> ;7+E#$2001 :123 (  

 5  Pe1 i"F&  e> <  > p"$1  O#$ I  '"J .  J 2  (1>#$ &  ]F W  K,4' .  4#$ i?  '>>#$ %&>  X#$ *+  > `  !1' $C  /1
VX0)F.  

 +  EbF <H :  ',1"i"O&  U>#$ N  J$1+"  7+  ' g  #C <^  J ;"  'Uh$ 7  F9 aH ;N  F$"#$ k  '4"4#$ .  J Q&  =
 WKA<H DEF#$ OPJ <> #$0(1 ><'  p"$1 O#$ q>& )"F . J<1>+ Pb'  i"O& U>#$ W KA<'A1J+ >  ?J$1 ,F

g#C WKA <1>+Pb' 8]KE=4 5'="&U1 5'KU$+.   

 1.3'    X1H 7    KE' )1998 (Osiki  .    J 5    'EJ$+#$ .    !0U)>1 .    E04"> <'    F 5    #$+#$ I1"    0#$
   U>#$ *14   X>aC   #$ ?   '?E4#$ t1   ) W   #- 5   E04">#$ 5   'EJ$+#$ `#&   L# i"O&  8&   ]> W   KA Q$+h$ <>   !4'

i"O&   U>#$ BC   / %   )&3H Q$1   X <'"O&   U> $1   )13' <h +$"   Jh$ +$+E4   X$ W   KA "'eM   4 V   # <1   3' &   >F"J ;
$5J"O4> 1H 5#+4E> i"O&U>#) . ;i?>, "&4U> 7&>=2002 :289(  

 1 +  EbF" k'#&  XH :'+  ,4F i"O&  U>#$7  >E#$ "  '.  J .4M  ;i"  'Uh$ 5  F4">#$ <  > Q?  = <H .  )E' $C  /1
4# O   PJ 5A&=   Z#$1 iH"   =#$ B+   )A p"$1   O#$ I   '"JW   #- N   ="' $C   /1 ;7   >E#$ k'#&   XH :'+   ,  N   91> i1   9

;g#C F 81P' aC#$ 2(1>#$ 5'>/H1 5'LUZ1 <H & >3  W #- j& 4,4 7 >E#$ k'#& XH :'+ ,4F i"O& U>#$
<> <13K>' %91#$ @0) .J1 "'F3 73ZF &'"$+- <'[']> r&UZH "Uz +,H V3K>' 8# &> 5A&=Z#$.  

 "3C   41"5   )1&OP#$ "&   )> ".   )E4 7   >E#$ k'#&   XH :'+   ,4 <H  W   KA 5   >()>#$ .   J <'K>&   E#$ i"+   9
 <  A 8   =)4 +  9 .  4#$ "O&  U>#$ 8  c" i+  '+= 7   >A k'#&  XH 8$+U4  X$;g  #C  5   'KF&PF &  !'H I  KE44 &  >3

 i"$+Y$WKA  &/"1O41 k'#&Xh$ gK4 7d4X4 <H&]E=Z41. ))1&OP#$ "&)> ;52000 :145-171(  

  

2- K%U@$% ]^")-HI3 [-'  =$% .-"4$% : ]7"f-+; .F Z'I7"5$% R!$ ./',0$% "E+$% R0)@7 "7
 .F b+%0N$%S\B Q"NP .F *'$0!$% 80O$% *$"(0s  

 a"&  'E>#$ 2$"  ,)R$1 .F&  X,#$ O  X14>#$ 8$+U4  X&F :  ,&F#$ 8&  9 7$S  X#$ $C  / <  A 5  F&=}#
5   )'E#$ +$"   JH %&F&=4   XR .F   X)#$ <?1   #$1  ;5    'K3#$ V   4="+1 B+&   EFMF .0'(1   #$ &   !"#$ @&   'P> W   KA

g#C <'F' .#&4#$ 71+=#$1:  
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 71+=)11(  

 a"&'E>#$ 2$",)R$1 .F&X,#$ OX14>#$  

.0'(1#$ &!"#$ @&'P> WKA 5)'E#$ +$"JH %&F&=4XR .FX)#$ <?1#$1  

  

+&EFh$ 
 ++A

%$"P0#$ 

 OX14>#$
.F&X,#$ 

 2$",)R$
a"&'E>#$ 

.FX)#$ <?1#$ 

%  
k'4"4#$  

&]A$1)MF ?J$1,#$ 10  34.86 8.97 77.5 3 

7>EK# Q&>4)R$ 10  36.15 6.86 72.3 4 

.0'(1#$ <>h$  9  30.06 5.73 60.1 5 

7>E#$ QT>? N> 59TE#$ 10  39.31 4.78 78.6 2 

.0'(1#$ Q$+h$ 10  39.62 5.32 79.2 1 

./',0$% "E+I$ *'I($% *6+!$%  49  180.00 23.26 73.5  

  

&9 8 ]J1 `' !14 5#1] X# .0'(1 #$ & !"#$ +& EFh .F X)#$ <?1K# %&'14X> Q&OA^F :,&F#$ 8
.#&4#$ 1,)#$ WKA q[&4)#$:  

  

 71+=)12(  

.0'(1#$ &!"K# %&'14X>#$ 5'>X4 1 .FX)#$ <?1#$  

  

.;@-$% Z\0$% %  R0)@7$%  

 <> 79H50 %  D0U)>  

 <>50  % <> 79H W#-60 %  71FP>  

 <>60  % <> 79H W#-70 %  OX14>  

 <>70  % <> 79H W#-80 %  +'=  

 <>80  % <> 79H W#-90 %   \$+= +'=  

 <>90  % W#-100 %  ?&4>>  

  

 <H IF&  X#$ 71+  =#$ <  > `  !4' +&  EFh 5  'K3#$ 5  ="+#$ +$"  JH *+  # .0'(1  #$ &  !"#$N  >4=> 

 p"$1O#$ q>&)"F .0(1> <> 5X$"+#$4NP  *14X> +)A+'=  .FX) <?1F)73.5 .(%  
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 14   X> <H <'   F41 .F   X) <?1 <'   F l1$"   44 5   X$"+#$ 5   )'A +$"   JH *+   # .0'(1   #$ &   !"#$ %&')60.1- 

79.2(  

  .4M' +EbF ".0'(1#$ Q$+h$ " .FX) <?1F k4$">#$ WKAH .J)79.2.(% 

  V'K' +EbF "7>E#$ QT>? N> 59TE#$ " .FX) <?1F)78.6.(% 

   1'.4M +EF "&]A$1)MF ?J$1,#$ " .FX) <?1F 5e#&e#$ 5F4">#$ .J)77.5.(% 

  5EF$"#$ 5F4">#$ .J1 +EbF .4M' "7>EK# Q&>4)R$"  .FX) <?1F)72.3.(%  

  .4M' i"'Uh$ 5F4">#$ .J1 +EbF ".0'(1#$ <>h$ " .FX) <?1F)60.1.(% 

: ,&F#$ 1? E' +& EFh 5 'K3#$ 5 ="+K# i+ '=#$ 5F X)#$ .0'(1 #$ & !"#$ *+ #  q>& )"F . J <'K>& E#$
p"$1O#$ .J %&(J&,>  ?c&])H W#- i 448QT  15E'FO 5'LUZ p"$1 O#$ q>& )"F .J 2(1>#$ : ', 

V   )H 8&   A 73   ZF &   !"#&F N   4>4' rU   Z  8   c"I&   Z#$ 7   >E#$ V   F 81   P' aC   #$  <'   [=T#$ 5   >+U .   J
 VK>E# 2(1>#$ i"() <A "FE' 8&E#$ V>1]0>F &!"#$1 ;<'')'OXK0#$F *+ ,- <1 3' +&3' 1/1 5'F&='^

2(1>#$ %&J&Pe  ;p"$1O#$ q>&)"F .JBC /1 5 ='4)#$ % P04$ N >  5#&> Z 1 FH 5 X$"+)2010(  1 5 X$"+
 .P'"E#$)2009( 5'#&A %&="+ .0'(1#$ &!"#$ 7=X :', ;*+# 8]4&X$"+ %&E>4=> +$"JH.  

 .0'(1  #$ &  !"#$ %&'14  X> k  '4"4 "'  X04#1.4M  ' +  EbF ".0'(1  #$ Q$+h$" .  J  k  4$">#$ W  KAH
 .F X) <?1F)79.2(% ;V 'K' + EbF "N > 5 9TE#$ 7 >E#$ QT >? " .F X) <?1 F)78.6(% ; 1 '.4M  + EbF

"&   ]A$1)MF ?J$1   ,#$ "#$ .   J .F   X) <?1   F 5   e#&e#$ 5   F4">)77.5(% ;5   EF$"#$ 5   F4">#$ .   J1 +   EbF .4M   ' 

"&>4)R$7>EK# Q " .F X) <?1 F)72.3(% ; .4M ' i" 'Uh$ 5 F4">#$ . J1".0'(1 #$ < >h$ " .F X) <?1 F
)60.1.(%  

k'4"4#$ g#C :,&F#$ "X0'1  bFF \&[+4F> +E".0'(1#$ Q$+h$ " < > 5 ="+ W KAH W KA ?&, aC#$
+&   EFh$ .9&  F <'  F; <H W  #- N   ="' $C  /1    '= Q$+H p"$1  O#$ I   '"J Q$+H 5   '#&A %$"&  ]> W   #- +)4  X'1 +

%$Q&    031  ;i+    '= ;BQ$+H <    A 8&    A 73    ZF sD$" p"$1    O#$ I    '"J .    J 2    (1>#$ <M    F `    !1' $C    /1
V40'(1 <A B&!" <A 5>+P> 1/ BQ$+H <A B&!" <^J +'3M4#&F1.  

 "   3C1" +   >,H"1   Z&A " <M   F s7&   A Q$+h 7   >&E#$ I   'P,4 +   )A  ++   ,> ?J$1   , 8&   () 7   ( .   J
7+&A1 < > 5 '+&>#$ V4&A&F Z- g#C F +$+? 4J N 04">#$ V [$+H 5 ='4) + [$1A1 ?J$1 , WKA 7>&E#$ 7L,' ;

+?41 5]=5 >()>#$ . J V [T>? <'F V4)&3> +$ ?$? 4AR$1 "U0#& F "1E Z#$ W #- 7 >&E#$ NJ+ ' & > $C /1 ;
*"   UH 5   ]= <   > @0)#&   F  \&   F&='- g   #C @3E)   '1 V   '+# .0'(1   #$ &   !"#$ 5   ="+ W   KA) . "P   L +   >,H

 ;"1Z&A1983: 57-59(  

+  EbF &  >H " N  > 5  9TE#$QT  >? 7  >E#$"  &  !'H +  '= *14  X>F1 5  ')&e#$ 5  F4">#$ W  KA ?&  , aC  #$
 5' X&XH i? '3" . / 5 9TE#$ BC /1 ;p"$1 O#$ I'"J +$"JH <'F <1&E4#$1 +1#$1 5F,>#$ Q$1=H @3E' V)^J

E#$ .J 21" ( V !"04 &)&',H aC#$ .A&>=#$ 7>E#$ l1" @3E' $C/1 I'"0#$ +$"JH <'F 7>&34>#$ 7>
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 &  ])H &  >3 ;p"$1  O#$ q>&  )"F .  J 5FE  L#$ 7  >E#$$ %&  9TE#$ 5  E'FO @  3E4 <'  F i?&  4>>#$ 5  'A&>4=R
<'0(1>#$ Q?= 8]49TA <H :', ; H?=4' R 59TA <> +$"JH#$i+ '=#$ 5 'A&>4=R$ .)'O XK0#$ kE Z ;

#&J b4 .)'O  XK0#$ kE  Z#$ .  J i+  '=#$ 5  'A&>4=R$ %&  9TE " 5  J&Pe "  F4E $C  /1 ;kE  Z#$ $C  / .  J 5U  X$
V40'(1 <A p"$1O#$ q>&)"F .J 2(1>#$ &!" WKA 7>A +EF#$.  

 "3C'1"7R &'"3? "<H 7 >E#$ < A & !"#$ + '?'  5 ['F . J 5'FE ZF <1 E4>4' <'C #$ g [#1H *+ #
)&=4> 7>A 5A&>= W#- <1>4)' <'C#$1 ;7>E#$ .A& >4=R$ 7 A&04K# " e3H r" J 8 ]# l& 44 <>>1 5X

7>E#$ Q&)eH. );7R W',' &'"3? 2007 :113–117(  

 5F   X)#&F &   >H +   EFb#"&   ]A$1)MF ?J$1   ,#$ " :   ', ;+   '= *14   X>F1 5   e#&e#$ 5   F4">#$ .   J Q&   = +   PJ
' @3E B? '0,4# 5 X&> 5 =&,F 1 / aC #$ ;p"$1 O#$ q>& )"F . J 2 (1>K# & ]A$1)H 7 3F ?J$1 ,#$ 5'>/H

&> %&  [J&3>#$1 "'+  P4#$1 k  ,#$ W  #- 7  '>4 .  4#$ 5'"  ZF#$ @0)  #$ 5  E'FO N  > 8=  X)' $C  /1 ;\&  '1)E>1 \&  '+
 "  >h$ ;%$1T  E#$1 .F&  ='Y$ V31K  X <  > +  '?' V  KE=' &  >> V  K>A <  A 2  (1>#$ &  !" <  > +  '?' aC  #$

7>E#$ .J.  

 "3C'1"5!'1A 7>&3 " <MFF& ='- " 'd4 W#- a+S4 7>$1A 1H %$"'d4> <A i"&FA ?J$1,#$ .
 5 E'FO <A g#C 7LJ <3>' R1 ;5'X0)1 5'A&>4=$ "1C=1 +&EFH V# ?J$1,#$ t1!1>1 ;g1KX#$ .J

N>4=>#$ .J i+[&X#$ +'#&P4#$1 8'P#$1 ;%&9TE#$. ) +>,> 7>&3 ;5!'1A1996: 91-94(  

 bF# 5F  X)#&F &  >H +  E"EK# Q&  >4)R$7  >" 5  F4">#$ .  J .4M  'J 5  EF$"#$  1i"  'Uh$ 7  F9  \&  !'H +  '= *14  X>F1 

 1 <H g#C "'X04V =>&)"F# 7' LH Q& >4)&F N 4>4' p"$1O#$ q>&)"F .J 2(1>#$ ;<'" >h N ="' $C /1 ;
 &  >]#1H%$+A&  X>#&F V  4A&)P#1 q>&  )"F#$ $C  ]F 7  >E#&F V  A&)49$ %&>+  U#$1  "F#$ $C  / &]>+  P' .  4#$ q>&  )

7+  ' $C  /1 ;7  >E#$ .  J V  91P, W  KA 2  (1>#$ $C  / 71  L, &  >]')&e1 ;5  =&4,>#$ 5')&  X)Y$ %R&  ,K# 

V40'(1 <A B&!" WKA.  

 "3C'1""A&Z#$ +&'? "I KE4' 7 >EK# Q& >4)R$ <MF  <1 K>E' . 4#$ 5 >()>K# <'K>& E#$ k& X4)$ 5 ="+F
;&    ]F  1Kd    Z' .    4#$ 8]0[&    (1 <    A 8/&    !" *+    >1 &]J$+    /h1 &]4#&    X"#1 &    ]# 8]    LTU n$1&])) . +&    '?

 ;"ZE>#$2001 :6( 

 bF &  >H +  E".0'(1  #$ <  >h$"  i"  'Uh$ 5  F4">#$ .  J .4M  'J;&  !"#$ +&  EFH <'  F <  >  O  X14> *14  X>F1
;*"Uh$ +&EFh&F \5)"&P> .)+4> V)3#1 8&A 73ZF  aC #$ 5 #&31#$ 2 (1> + )A 5'E'FO 5='4) BC/1

 %$1)  X#$ .  J 5  #&31#$ %$Q$"  =- <  > V  J1U4 5  ='4) .4M  '1 .0'(1  #$ V  )>h <>&  ! aM  F N  4>4' R
#$ <  > 7  LJ1 2  '914 <  > <'0(1  >#$ D  EF +  ! &]4C  U4$ .  4#$ 5'  !&>#$ 8K  X +  '+,4 <1+ 7  >E

U+H &>> `!$1 %&F1PA7 $ .J 2(1>#$7FP4X>#$ <> IKP#$1 21U#$ I0) .J 5#&31#.  
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 "3C   '1".   F"d>#$ 7   >&3 " <M   F .0'(1   #$ <   >h$ V   ,)>4 i"P4   X>1 5   >[$+ 5   0'(1 +"   0#$ `)   > .   )E'
 <&>  !1 Q$+h$ <'  X,4 W  #- a+S  ' &  >> ;.0'(1  #$ B"'  L> W  KA I  KP#$ V  F)=41 a"  30#$ "$"P4  XR$

R1#$Q. ) +>,> 7>&3 ;.F"d>#$304:1995(  

  

3-HI3 [-'  =$% K0W% k+/$"; *9I5)7$% ]^")-$% :  

") GZ'; *'^"M#m *$G! D%= *PA3 !60  ./',0f$% "E+$%0 S+N"?7$% d0I@R!f$  .fF Z'I7"f5$%
S\B D",F"#7 .F *'$0!$% 80O$% *$"(0 .F b+%0N$% ]7"-+;."  

   !"#$1 i"O&   U>#$ g1K   X <'   F 5   9TE#$ <   A 2   Z3K# 5   )'E#$ +$"   Jh .0'(1   #$ &)< =210 ( 8+U4   X$
g#C <'F' .#&4#$ 71+=#$1 ;<1X"'F O&F4"$ 7>&E> :,&F#$:  

  

 71+=)13(  

5)'E#$ +$"JH *+# .0'(1#$ &!"#$1 i"O&U>#$ g1KX <'F O&F4"R$ %T>&E> <'F'  

  

%$"'d4>#$ 

i"O&U>#$ g1KX 

 71F9
i"O&U>#$  

 NJ$1+
i"O&U>#$ 

 i"O&U>#$
 C&U4&F
%$"$"P#$ 

 i"O&U>#$
 :'+,4F

7>E#$ k'#&XH 

 %$"+P#$
 i?'>>#$

 5'LUZK#
if" ~O&U>#$ 

 g1KX
 i"O&U>#$

733  

&]A$1)MF ?J$1,#$ 0.003 **0.363 0.004 0.030 0.038 0.086 

7>EK# Q&>4)R$ *0.146 **0.352 **0.192 **0.226 **0.277 **0.336 

.0'(1#$ <>h$ 0.044 **0.305 0.010 0.051 0.061 *0.136 

 N> 59TE#$
7>E#$ QT>? 

0.128 0.126 **0.235 0.012 *0.165 **0.179 

.0'(1#$ Q$+h$ 0.024 0.096 0.011  -  0.052  -  0.128 0.059 

 5'K3#$ 5="+#$
.0'(1#$ &!"K#  

0.087 **0.367 0.106 0.058 *0.145 **0.216 

* K 0.05    ** K 0.01  

 5'#1+=#$ " 5>'9)+.l =208 ( +)A0.05  =0.138;  +)A10.01  =0.181  
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   > `   !4' 71+   =#$ <)13 (IF&   X#$ +1   =1  5'[&   L,- 5   #R+ %$C 5   9TA<'   F  .0'(1   #$ &   !"#$
g1K X1 i"O& U>#$ 8& A 73 ZF *+ #  ;5 '#1+#$ :1 d#$ 5 #&31 . J p"$1 O#$ q>& )"F . J <'K>& E#$$C /1 

+3S' DJ" D"0#$ a"0L#$ 7'+ F#$ D" 0#$ 71 F9 WKA +'3M4#$1 IF&X#$  V =1>#$+1 =1F 5 9TA <' F 

g1KX1 .0'(1#$ &!"#$ i"O&U>#$ +91 ;%0Z3 q[&4)#$ <A:  

 -  5 #R+ *14 X> + )A \&'[& L,- 5 #$+ 59TA +1=1 <A q[&4)#$ %0Z3)0.05 ( *14 X>1)0.01( ;
5)'E#$ +$"JH *+# 5'K3#$ V4="+1 B+&EFMF i"O&U>#$ g1KX1 5',&) <> 7>EK# Q&>4)R$ <'F. 

 -   #R+ *14  X> +  )A \&'[&  L,- 5  #$+ 5  9TA +1  =1 <  > 7  9H 5)0.01( <  > i"O&  U>#$ N  J$1+ <'  F ;
5)'E#$ +$"JH *+# .0'(1#$ &!"K# 5'K3#$ 5="+#$1 .0'(1#$ <>h$1 &]A$1)MF ?J$1,#$ <'F1 5',&). 

 -  5 #R+ *14 X> + )A \&'[& L,- 5 #$+ 5F=1> 59TA +1=1)0.01( 7 >E#$ QT >? N > 5 9TE#$ <' F ;
 1 5',&) <>#$H 5',&) <> %$"$"P#$ C&U4&F i"O&U>5)'E#$ +$"JH *+# *"U. 

 -  <    > 7    9H 5    #R+ *14    X> +    )A \&'[&    L,- 5    #$+ 5    9TA +1    =1)0.05( i?    '>>#$ %$"+    P#$ <'    F ;
 *+ # .0'(1 #$ & !"K# 5 'K3#$ 5 ="+#$1 7 >E#$ QT >? N > 59TE#$1 5',&) <> if" ~O&U>#$ 5'LUZK#

5)'E#$ +$"JH. 

 -  <> 79H 5#R+ *14X> +)A \&'[&L,- 5#$+ 59TA +1=1)0.01(<'F ; < > 733 if" ~O&U>#$ g1KX 

5)'E#$ +$"JH *+# .0'(1#$ &!"K# 5'K3#$ 5="+#$1 7>E#$ QT>? N> 59TE#$1 5',&). 

'1 1?  E:  ,&F#$ 5  ='4)#$ BC  /  &  !"#$ +&  EFH1 i"O&  U>#$ +&  EFH <'  F 5  9TA +1  =1 <  A %0  Z3 .  4#$
<'" 'd4>#$ T 3 +& EFh 5 'K3#$ 5 ="+#$ g#C31 .0'(1#$ N 4>4' &>+ )A 2 (1>#$ <H W #- F & !"#$ 7 >$1E

.0'(1#$  <13' g#C <^J+'= NJ$+  kA& L>#$ 7 FP41 71 F9 . J 5A&=Z#$1 "$"P#$ C&U4$ .J 5A&=ZK#
5  PeF i"  OU#$ 2  9$1>#$ N  > 7  >&E4#$1 7  >E#$ k'#&  XH "1  O41 %&  Fe1  21  U#$ <1+ 5  '[&PK4F 2"  L4#$1

q[&4)#$ <>.  

 +  EbF <H (  ,T)1"7  >EK# Q&  >4)R$ "F4"$ .0'(1  #$ &  !"#$ +&  EFH "  e3H g1K  X +&  EFH N  '>= N  > \&  O&
 \&'[&  L,- 5  #$+ 5  9TA +1  =1F i"O&  U>#$ p"$1  O#$ q>&  )"F 2  (1> Q&  >4)$ 5  '>/H <'  F' $C  /1 ; ;V  K>E#

 %&>+  U#$ 8'+  P4 .  J p"$1  O#$ q>&  )"F 5  )&3>1 5  '>/H 7T  U <  > V  K>E# V  [&>4)$ "E  Z4X$ V  )H :  ',
'')'O XK0#$ <' [=T# %$+A& X>#$1<. )F4# V EJ+ aC #$ "  >h$ ; 71  F91 g1K X  21  U#$ 8+ A1 i"O& U>#$

$"$"9 C&U4&F VX0)F V4Pe1%  5['"=VK>A k'#&XH "'1O41 .      

(,R1 :,&F#$ <> 7TU V!"A %&X$"+K# 5PF&X#$ V)H R +=14 5X$"+ V >KA +1+ , .J % #1&)4 

 %$"   'd4>V4   X$"+ 5   '#&,#$;  .   /1 V4&   X$"+ .   J a+   'FE#$ &   /"3C i+   ,$1 5   X$"+ *1   X g1K   X 5   9TA
A &!"#&F i"O&U>#$ 5 '=&4)Y$1 7>E#$ <# +1 E41 1 ')1"4F)1978Petronio(;  7 L14#$ % #1&, + PJ

W  #- 5  J?&=>#$ <  > <'  O>) <'  F 5  9TE#$ )E#$ k1K  Xh&F 5  J?&=>#$ .  /1 +1  =1 N  > 5  J?&=>#$1 .  )TP
5  A&>=#$ (4  X>17  >E#$ <  A &  !"#$1 5  '=&4)Y$ *1; F4  X$ I  'FO4 +  EF15)& +  AbH%  W  KA D"  d#$ $C  ]#
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<H <'   F4 "13C   #$ <   > 5   )'A    XF <&   OF4"' 7   >E#$ <   A &   !"#$1 5   '=&4)Y$>#$ g1K +1   =1 N   > 5   J?&=
5A&>=#$) . "'!U +EX;a+'FE#$ 1987 :31-34(  

 &   !"#$1 i"O&   U>#$ g1K   X <'   F &   > 5   9TA +1   =1 .   J 5   '#&,#$ 5   X$"+#$ N   > 5   X$"+#$ BC   / %   P04$ +   91
.0'(1#$.  

 

4- HI3 [-'  =$% .-"4$% k+/$"; *9I5)7$% ]^")-$%:  

"%= V0+F !60) G e) S+N"f?7$% d0If@ .fF *'^"fM#m *$G! D *f'F%+B07'!$% D%+f'O)7I$ R\f5R!f$ 

S\B D",F"#7 .F *'$0!$% 80O$% *$"(0 .F b+%0N$% ]7"-+; .F Z'I7"5$%."  

*'$")$% k0+/$% h-7 Q+/)'0:  

  

4.1-  G e) S+N"f?7$% d0I@ .F *'^"M#m *$G! D%= V0+F !60) R\f5.3"f7)6G% Q0f-I$  R!f$
*-'5$% !%+FJ.  

K#0(1 >#$ %& ="+ O X14> <' F 5 )"&P>#&F : ,&F#$ 8& 9 D" 0#$ $C / 5, L <> IP,4' <)< =

129 ( %& 0(1>#$ %&="+ OX14>1)< =81 ( t1 !1> i"O& U>#$ g1K X @& 'P> W KA 8]4& ="+ . J
 "&F4U$ 8$+U4X&F 5X$"+#$)% ( : ,&F#$ 8+U4 X$1 ;<'4KP4 X> <' 4)'A %& ="+ %&O X14> <'F I1"0K#

#$ .[&    L,Y$ @&    'P>#$ $C    / .4A1    >=> <    > 7    3 .    J %&="+    #$ N    '?14 5    '#$+4A$ kF    XF a"4>$"&    F
 8$+U4 X$ O1" Z IP,' aC#$ ">h$ ;\$+"J <'eTe <A +'?' 5)'E#$ +$"JH ++A <H W#- 5J&!- ;I'FO4#$

 @&'P>)% (<'4KP4X> <'4A1>=> .OX14> <'F I"0K#. ) <'+#$ lTL ;8TA2005 :210(  

g#C <'F' .#&4#$ 71+=#$1:  
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= 71+)14(  

 "&F4U$)% (i"O&U>#$ g1KX .J %&0(1>#$1 <'0(1>#$ %&="+ .OX14> <'F I1"0K#  

  

 !"5;JS+N"?7$% d0I@ +'O)7$%  
 N@0)7$%
.;"@#$%  

 1%+#-G%
 +"'57$%  

 *7'P)D(  *$G!$% R0)@7  

i"O&U>#$ 71F9  
<10(1>#$  25.52 4.20 

2.509  +)A 5#$+0.05 
%&0(1>#$  23.99 4.47 

U>#$ NJ$1+i"O&  
<10(1>#$  27.33 5.57 

0.678  \&'[&L,- 5#$+ "'c 
%&0(1>#$  26.83 4.50 

%$"$"P#$ C&U4&F i"O&U>#$  
<10(1>#$  28.55 4.41 

1.048  \&'[&L,- 5#$+ "'c 
%&0(1>#$  27.95  3.35 

 k'#&   XH :'+   ,4F i"O&   U>#$
7>E#$  

<10(1>#$  26.02 5.20 
3.242  +)A 5#$+0.01 

%&0(1>#$  23.78  4.29 

 5'   LUZK# i?   '>>#$ %$"+   P#$
if" ~O&U>#$  

<10(1>#$  29.41 5.61 
4.405  +)A 5#$+0.01 

%&0(1>#$  25.86 5.79 

733 i"O&U>#$ g1KX  
<10(1>#$  136.82 18.11 

3.413  +)A 5#$+0.01 
%&0(1>#$  128.41 16.18 

 5>'9)% ( 5'#1+=#$)+.l =208 ( 5#R+ *14X> +)A0.05  =1.96> +)A ; 5#R+ *14X0.01  =2.58  

  

IF&X#$ 71+=#$ <> <'F4':  

-  <   > 7   9H 5   #R+ *14   X> +   )A 5'[&   L,- 5   #R+ %$C I1"   J +1   =1)0.05 ( <   > 7   9H *14   X>1
)0.01 ( 71   F9 .  J 5  )'E#$ +$"  JH <  > %&  0(1>#$1 <'0(1  >#$ .4A1  >=> %&  ="+ .O  X14> <'  F

ZK# i?   '>>#$ %$"+   P#$1 ;7   >E#$ k'#&   XH :'+   ,4F i"O&   U>#$1 ;i"O&   U>#$ .   J1 ;i"O&   U>#$ 5'   LU
<'0(1>#$ `#&L# I1"0#$ %)&31 ;i"O&U>#$ g1KX# 5'K3#$ 5="+#$. 

- -0(1     >#$ .4A1     >=> %&     ="+ .O     X14> <'     F ;5'[&     L,- 5     #R+ %$C I1"     J +     =14 R V     )' <
%$"$"P#$ C&U4&F i"O&U>#$ ;i"O&U>#$ NJ$1+ .J %&0(1>#$1. 

`!4'1 <> 5='4) D"0#$ IF&X#$ +=14 V)H I1"J - 5 #R+ %$C b4 i"O& U>#$ g1K X . J 5'[& L,*? E 

'0(1 >#$ `#& L# .A& >4=R$ t1 )#$ " 'd4>#<; $C /1 + 3S' D J" D" 0#$ a"0 L#$ + '3M4#$1 IF& X#$ 

WKA D"0#$ 71F9 7'+F#$ V=1>#$ +1=1F I1"J 5'[&L,- 5#R+ %$C <'0(1>#$ `#&L#.  

 1 <'0(1  >#$ <  > 7  3 *+  # i"O&  U>#$ g1K  X .  J I1"  J +1  =1 :  ,&F#$ 1?  E'1  J %&  0(1>#$ .
 .  J p"$1  O#$ q>&  )"F71  F9 +&  EFH  i?  '>>#$ %$"+  P#$1 ;7  >E#$ k'#&  XH :'+  ,4F i"O&  U>#$1 ;i"O&  U>#$
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i"O&   U>#$ g1K   X# 5   'K3#$ 5   ="+#$ .   J1 ;i"O&   U>#$ 5'   LUZK#  i+   A W   #- "13C   #$ <'0(1   >#$ `#&   L#
./1 7>$1A:  

- 5     J&Pe#$1 5     O',>#$ 5     'A&>4=R$ 5     ['F#$1 i+R1     #$ C     )> W     e)o# 5'"     Xh$ 5[     Z)4#$ <H  .     J i+[&     X#$
 5'#1[   X>#$ 7   >,41 "O&   U>K# W   e)h$ g1K   X <1+ 71   ,' 8&   A 73   ZF  5   '"13C#$ 5'9"   Z#$ &   )4&E>4=>

&]4&', .J 5'"'L> %$"$"9 C&U4$ 1H 7>&3 73ZF.  

- 'FOF :&)Y$ <H3C#$ <> 2E!H 5'=1#1'X0#$ <]4E 1" @ 3E' $C /1 ;<]4"O& U>  5F X)#&F 5 ')+4>#$
:'+  ,41 i"O&  U>#$ 71  F9 +"  =>J ;7  ="K#   Z&F> I  KE44 7  >E#$ k'#&  XH 5'  LUZ %&0  L1 %&>  XF i"

 <A "3C#$ ?'>4We)h$.  

-  73 ZF l& =)#$ W#- a"O0#$ <]K'>1 i"O&U>#$ g1KX <A q4)' &>F" aC#$ 7Z0K# :&)Y$ 7FP4 8+A
8&A.  

#$ q[&  4) <  > +  '+E#$ N  > I  J$144 5  ='4)#$ BC  /1 5  X$"+ 7  e> 5PF&  X#$ %&  X$"+ "A&  Z#$ l$+"+)2005 (

 5   X$"+1&>'K   X <)1996 ( 7   e> %&    X$"+#$ D   EF g#C   31 .   >K, 5   >O&J)1995 ( 1 .   4#$ %0    Z3
5    #R+ %$C I1"    J +1    =1 <    A &    ]=[&4) 5'[&    L,- %&    )F#$1 <'    )F#$ <'    F  C&    U4$ .    J <'    )F#$ `#&    L#

i"O&U>#$ .) ;i?>, 7&>=2002 :305-306(  

 "3C  '1"a+  '"/ 7+&  A "i"&  ZY&F # @&  3# 5  X$"+)Kass, 1964 ( "13C  #$ 7&  0Oh$ 8$+  9- W  #- W  KA
F3H 5="+F i"O&U>#$& ]'KA :& )Y$ 7&0Oh$ 8$+9- <> "F4"$ & >3 ; 5 X$"+ . J i"13C #&F i"O& U>#$ % O

)Lasorsa & Shoemaker , 1988 (:& )Y&F 5 )"&P> >3 ; 5 X$"+ . J 5]F& Z> q[& 4) % PP,4 &
)Bush & Iannoti  ( 7 L141 ;)Byrnes,J.,Miller , D.& Schafer,W.D.1999 ( ;

.J I1"J +1=1 W#-  5]= <> +R1h$1 7&="#$ <'F i"O&U>#$ 29$1> ?''>4 < > %& )F#$1 Q& X)#$ <'F1
*"UH 5]= <"O& U' R :& )Y$ & >)'F & ]'J k1 c"> " 'c i"O&U>#$ <134 &>+)A <1"O&U' "13C#&J ;

W 4, i"O& U>#$ k  KO44 .  4#$ 2  9$1>#$ .  J- "'  Z' &  >> ;N  914>#$ "  'c 7  Z0K# "13C #$ 7  '> W  # &  >)'F ;
<h <K>' :&)Y$   \& ,&=) <?=)' < ]# . dF)' & >> 7 9H < > i"O& U> " e3H 5 >&A 50 LF "13C #$ <H1 ;

 B"$+P> I"&0F :&)Y$6).% +>,> 7+&A ;a+'"/2002 :116-117(  

 %& 0(1>#$1 <'0(1 >#$ < > 7 3 *+ # i"O& U>#$ g1K X . J I1" J +1 =1 8+ A :,&F#$ 1?E'1
+&EFh$ .J p"$1O#$ q>&)"F .J "&F i"O&U>#$ ;i"O&U>#$ NJ$1+%$"$"P#$ C&U4" <'+ EF#$ <'C/ <H W#- ;

 . J %& 0(1>#$1 <'0(1 >#$ *+ # i+$"Y$1 ;i+$"Y& F & >]PKE4 "+ PF 5'>X=1 5'LUZ I1"0F <&PKE4' R
i+,$1 <134 +&34 p"$1O#$ q>&)"F 5'191 5FKL i+$"- kKO4' p"$1O#$ q>&)"F .J 7>E#$ <h.  
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4.2- 7$% d0If@ .fF *'^"fM#m *f$G! D%= V0+fF !60) G e) S+N"f? R!f$ *f'3"7)6G% *f$"#I$ R\f5
*-'5$% !%+FJ.  

&F : ,&F#$ 8&9 D"0#$ $C/ 5,L <> IP,4K#=1? 4>#$ %& ="+ O X14> <' F 5 )"&P>#' <)< =

174 ( <'=1?   4>#$ "   'c %&   ="+ O   X14>1)< =36 ( i"O&   U>#$ g1K   X @&   'P> W   KA 8]4&   ="+ .   J
 "&F4U$ 8$+U4X&F 5X$"+#$ t1!1>)% (%& ="+ %&OX14> <'F I1"0K#  71+ =#$1 ;<'4KP4 X> <' 4)'A

g#C <'F' .#&4#$:  

  

 71+=)15(  

 "&F4U$)% (=1?4>#$ "'c1 <'=1?4>#$ %&="+ .OX14> <'F I1"0K#'i"O&U>#$ g1KX .J <  

  

S+N"?7$% d0I@ +'O)7$%  
 N@0)7$%
.;"@#$%  

 1%+#-G%
 +"'57$%  

 *7'P)D(  *$G!$% R0)@7  

i"O&U>#$ 71F9  
j1?4>  24.79 4.40 

1.032 #$+ "'c \&'[&L,- 5 
j1?4> "'c  25.61 4.18 

i"O&U>#$ NJ$1+  
j1?4>  26.91 5.23 

1.389  \&'[&L,- 5#$+ "'c 
j1?4> "'c  28.22 4.86 

%$"$"P#$ C&U4&F i"O&U>#$  
j1?4>  28.43 4.15 

0.838  \&'[&L,- 5#$+ "'c 
j1?4> "'c  27.81 3.41 

 k'#&XH :'+,4F i"O&U>#$
7>E#$  

j1?4>  24.98 4.95 
1.086  \&'[&L,- 5#$+ "'c 

j1?4> "'c  25.97 5.11 

 5'LUZK# i?'>>#$ %$"+P#$
if" ~O&U>#$  

j1?4>  27.98 6.11 
0.323  \&'[&L,- 5#$+ "'c 

j1?4> "'c  28.33 4.99 

733 i"O&U>#$ g1KX  
j1?4>  133.09 18.24 

0.875  \&'[&L,- 5#$+ "'c 
j1?4> "'c  135.94 15.70 

 5>'9)% ( 1+=#$ 5'#)+.l =208 ( 5#R+ *14X> +)A0.05  =1.96  5#R+ *14X> +)A ;0.01  =2.58  

  

 %&    ="+ .O    X14> <'    F ;5'[&    L,- 5    #R+ %$C I1"    J +    =14 R V    )H IF&    X#$ 71+    =#$ <    > <'    F4'
>=>"'c1 <'=1?4>#$ .4A1 g1KX .J <'=1?4>#$ 5 'K3#$ V4="+1 B+&EFMF i"O&U>#$  1"' Z' $C / W #- 

IP,4 D"0#$ a"0L#$ $171FP# VF. 

1?E'1 :,&F#$ g#C W#- <H 5 E'FO 7 >A p"$1 O#$ I '"J . J 2 (1>#$  2T4U& F 2 K4U4 R
5 'A&>4=R$ 5 #&,#$; 5 )]>#$ 5 E'FOKJ 2$+ /H 5, !$1 i++ ,> %& '&c1 N '>=1 p"$1 O#$ I '"J +$" JH 



www.manaraa.com

 123 

 

 \Q$1X $1)&3 <'=1?4> 1H <'=1?4> "'c !"E4'21" (#$ @0)# <1 Q& )eH  ]K>A8 7 >EF <1 >1P' 8 ]J ;
>&34N'>=#$ WKA N9$1#$ 7>E#$ Od! i+Z <> <&',h$ <> "'e3 .J 8])'F I"0) R +&3) .K.  

 +   91 "&   ZH" 7+&   Aa+   '"/"  +1   =1 8+   A W   #- I1"   J 5'[&   L,- 5   #R+ %$C <'   F 5   #&,#$1 i"O&   U>#$
5'A&>4=R$. ) +>,> 7+&Aa+'"/ ;2002 :117(  

3 5X$"+ N> 5X$"+#$ BC/ %P04$ g#C a"'+#$)2011(  5X$"+1=?&'#$ .)2011( &4KL14 <'4K#$ ;
&>]'4X$"+ .J q[&4)#$ @0) W#-.  

  

4.3-  e) S+N"?7$% d0I@ .F *'^"M#m *$G! D%= V0+F !60) G !%+FJ R!$ .7I5$% KTU7I$ R\5
*-'5$%.  

 .  >KE#$ 7  /S>#$ "  eH r  ,0# a+&  ,h$ <'&  F4#$ 7  'K,4 Q$"  =- 8  4) ;81  KF+ ;7  9H1 5  >&A 5  '1)&e
&'KA %&X$"+ ;@1'"1#&3F (KX WKAg#C <'F' .#&4#$ 71+=#$1 ;5)'E#$ +$"JH *+# i"O&U>#$ g1:  
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 71+=)16(  

 2Z3K# a+&,h$ <'&F4#$ 7'K,4 q[&4) <'F'  

5)'E#$ +$"Jh .>KE#$ 7/S>K# \&EF4 i"O&U>#$ g1KX .J I1"0#$ <A  

  

S+N"?7$% d0I@  Z'";)$% +!M7  
Q0767  

D"5;+7$%  

 D"6+!
*'+#$%  

N@0)7  

D"5;+7$%  

 *7'P
1 +";)?%  

 0)@7 R
*$G!$%  

i"O&U>#$ 71F9 

%&A1>=>#$ <'F  283.00 3 94.33 

5.265 
 +)A 5#$+

0.01  
%&A1>=>#$ 7U$+  3690.93 206 17.92  

t1>=>#$  3973.93 209  

i"O&U>#$ NJ$1+ 

%&A1>=>#$ <'F  202.91 3 67.64 

2.579 
 5#$+ "'c
 \&'[&L,- 

%&A1>=>#$ 7U$+  5403.35 206 26.23 

t1>=>#$  5606.27 209  

 C&U4&F i"O&U>#$
%$"$"P#$  

%&A1>=>#$ <'F  133.31 3 44.44 

2.497 
 5#$+ "'c
 \&'[&L,- 

%&A1>=>#$ 7U$+  3272.31 206 15.89 

t1>=>#$  3405.62 209  

 :'+,4F i"O&U>#$
7>E#$ k'#&XH 

%&A1>=>#$ <'F  629.28 3 209.76 

9.497 
 +)A 5#$+

0.01  
%&A1>=>#$ 7U$+  4549.85 206 22.09 

t1>=>#$  5179.12 209  

 i?'>>#$ %$"+P#$
if" ~O&U>#$ 5'LUZK# 

%&A1>=>#$ <'F  121.76 3 40.59 

1.159 
 5#$+ "'c
 \&'[&L,- 

%&A1>=>#$ 7U$+  7212.85 206 35.01 

t1>=>#$  7334.61 209  

733 i"O&U>#$ g1KX 

%&A1>=>#$ <'F  4933.51 3 1644.50 

5.508 
 +)A 5#$+

0.01  
%&A1>=>#$ 7U$+  61505.77 206 298.57 

t1>=>#$  66439.28 209  

 5>'9)2 ( +)A 5'#1+=#$)+.l=3 ;206 ( 5#R+ *14X> +)A0.05 =2.60 5#R+ *14X> +)A1 ;0.01 =3.78  

  

IF&X#$ 71+=#$ <> <'F4':  

-  *14    X> +    )A 5'[&    L,- 5    #R+ %$C I1"    J +1    =1)0.01 (O&    U>#$1 ;i"O&    U>#$ 71    F9 .    J i"
5)'E#$ +$"Jh .>KE#$ 7/S>K# \&EF4 i"O&U>#$ g1KX# 5'K3#$ 5="+#$1 ;7>E#$ k'#&XH :'+,4F. 

-  7 /S>K# \& EF4 i"O& U>#$ %&'31K X 5 'PF . J 5'[& L,- 5 #R+ %$C \& 91"J q[& 4)#$ + =4 8 # <' , .J
5)'E#$ +$"Jh .>KE#$.  
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    J 5    )'E#$ +$"    JH %&="+    # 5'F&    X,#$ %&O    X14>#$ <'    F' .#&    4#$ 71+    =#$1 %&'31K    X W    KA 8    ][$+H .
.>KE#$ 7/S>K# \&EF4 5'[&L,Y$ 5#R+#$ %$C i"O&U>#$:  

  

 71+=)17(  

.>KE#$ 7/S>K# \&EF4 i"O&U>#$ g1KX WKA 5)'E#$ +$"JH %&="+# 5'F&X,#$ %&OX14>#$ <'F'  

  

S+N"?7$% d0I@  Z"';$%  !!5$%  
 N@0)7$%
.;"@#$%  

 1%+#-G%
 +"'57$%  

i"O&U>#$ 71F9 

J 5>&A 5'1)&e79M 26  23.08 3.63 

81KF+  43  25.40 4.62 

@1'"1#&3F  130  24.80 4.30 

&'KA %&X$"+  11  29.00 2.86 

 :'+,4F i"O&U>#$
7>E#$ k'#&XH 

79MJ 5>&A 5'1)&e 26  22.23 4.14 

81KF+  43  24.86 5.20 

@1'"1#&3F  130  25.32 4.64 

&'KA %&X$"+  11  31.18 4.53 

733 i"O&U>#$ g1KX 

&e79MJ 5>&A 5'1) 26  124.77 16.51 

81KF+  43  133.95 19.41 

@1'"1#&3F  130  133.84 16.23 

&'KA %&X$"+  11  149.82 22.11 

  

 \&  EF4 i"O&  U>#$ %&'31K  X .  J I1"  0#$ B&  =4$ <  A 2  Z3K# V'0'  Z "&  F4U$ q[&  4) <'  F' .#&  4#$ 71+  =#$1
.K>E#$ 7/S>K#:  
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 71+=)18(  

 V'0'Z "&F4U$ q[&4) .>KE#$ 7/S>K# \&EF4 i"O&U>#$ g1KX .J I1"0#$ B&=4$ <A 2Z3K#  

  

S+N"?7$% d0I@  Z"';$%  
 *7"3 *'0-"4

KPaF 
C0I;!  >0'+0$"(;  

i"O&U>#$ 71F9 

81KF+  2.318   

@1'"1#&3F  1.723 0.595  

&'KA %&X$"+  *5.923 3.605 *4.200 

 :'+,4F i"O&U>#$
7>E#$ k'#&XH 

81KF+  2.630   

'"1#&3F@1  *3.092 0.463   

&'KA %&X$"+  *8.951 *6.321 *5.859 

733 i"O&U>#$ g1KX 

81KF+  9.184   

@1'"1#&3F  9.069 0.115  

&'KA %&X$"+  *25.049 15.865 *15.980 

  

<'PF&X#$ <'#1+=#$ <> <'F4':  

 - .  J I1"  0#$ <H <'  F %  )&3 ;i"O&  U>#$ 71  F9 5  A1>=> #$ i+&]  Z <1  K>,' <  > <  > &  'KA %&  X$"+
&) ;@1'"1#&   3F1 7   9MJ 5   '1)&e .4A1   >=>1 5   ', %   )&315   A1>=> `#&   L# i+&]   Z <1   K>,' <   > 

5)'E#$ +$"JH <> &'KA %&X$"+. 

 -  5   A1>=> <'   F %   )&3 ;7   >E#$ k'#&   XH :'+   ,4F i"O&   U>#$ .   J I1"   0#$ <Hi+&]   Z <1   K>,' <   > 

 5  A1>=> `#&  L# ;@1'"1#&  3F1 ;81  KF+ ;7  9MJ 5  '1)&e %&  A1>=>1 5  ',&) <  > &  'KA %&  X$"+ <  >
,'i+&]Z <1K> 5)'E#$ +$"JH <> &'KA %&X$"+. 

 -  5  A1>=>1 @1'"1#&  3F 5  A1>=> <'  F %  )&3 ;7  >E#$ k'#&  XH :'+  ,4F i"O&  U>#$ .  J I1"  0#$ <H
5)'E#$ +$"JH <> @1'"1#&3F 5A1>=> `#&L# ;79MJ 5'1)&e. 

 - 5  A1>=> <'  F %  )&3 ;7  33 i"O&  U>#$ g1K  X .  J I1"  0#$ <H i+&]  Z <1  K>,' <  >  &  'KA %&  X$"+
 1 5   ',&) <   >>=> `#&   L# ;@1'"1#&   3F1 7   9MJ 5   '1)&e .4A1   >=> +$"   JH <   > &   'KA %&   X$"+ 5   A1

5)'E#$.  

 +1  =1 <H :  ,&F#$ *"  '1I1"  J  8'  KE4#$ *14  X>1 i"O&  U>#$ g1K  X <'  F 5'[&  L,- 5  #R+ %$C
 2(1>K#D"0#$ WKA +3S'1 a"0L#$ D"0#$ .0)' V=1>#$ 7'+F#$ V )H aH ; 5 #R+ %$C I1" J + =14

 "O&   U>#$ g1K   X .   J 5'[&   L,- b4 i*?   E 5   )'E#$ +$"   JH *+   # .   >KE#$ 7   /S>K#  .K>&   , +$"   Jh$ `#&   L#
&'KE#$ %&X$"+#$ %$+&]Z.  
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:,&F#$ 1?E'1 <H .J kFX#$  bF . J i"O&U> "e3H &'KE#$ %T/S>#$ k&,LH +$"Jh$a+ E  "'1 O4
"$"P#$ C&U4$1 7>E#$ g1KX <h +$"Jh$ QRS/  u/H x4K Q1 F4 . J &'KE#$ 5'>KE#$ 8]4$+&]Z 8] k L&)> %$C

 .#& 4#&F1 "$"P#$ C&U4$ <> 5F'"9 &'KA 5)&3>J<'"+& 9 8 ]  `'" > 73 ZF "$" P#$ C& U4$ W KA " 'F3 73 ZF
<'"+&9 \&!'H1 >E#$ k'#&XH "'1O4 WKA BC/1 ;75='4)#$ N > I 044 5 ='4)  "A& Z#$ 5 X$"+)2005( ;

 +3H &>)'F"a+ '"/ 7+& A " . J8' KE4#$ *14 X> D& 0U)&F i"O& U>#$ O& F4"&F *" UH %& X$"+  <H g #C1
 \$"C , "e3H <''E>&=#$ 8' KE4#$ *14 X> . J 7 9H 8 / < >F 5 )"&P> i"O& U>#$ C& U4$ + )A. ) + >,> 7+& A

a+'"/; 2002 :118(  

  

4.4-  e) S+N"f?7$% d0I@ .F *'^"M#m *$G! D%= V0+F !60) G !%+fFJ R!f$ S+f;?$% D%0-f@$ R\f5
*-'5$%.  

 "  eH r  ,0# a+&  ,h$ <'&  F4#$ 7  'K,4 Q$"=^  F :  ,&F#$ 8&  9 i"  FU#$ %$1)  X)5  ;7  9MJ %$1)  X6-10 

 ;%$1)  X11 – 15  <  > "  e3H ;5)  X15 5)  X ( 71+  =#$1 ;5  )'E#$ +$"  JH *+  # i"O&  U>#$ g1K  X W  KA
g#C <'F' .#&4#$:  
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 71+=)19(  

 2Z3K# a+&,h$ <'&F4#$ 7'K,4 q[&4) <'F'  

5)'E#$ +$"Jh i"FU#$ %$1)X# \&EF4 i"O&U>#$ g1KX .J I1"0#$ <A  

  

S+N"?7$% d0I@  Z'";)$% +!M7  
Q0767  

D"5;+7$%  

 D"6+!
*'+#$%  

N@0)7  

D"5;+7$%  

 *7'P
1 +";)?%  

 R0)@7
*$G!$%  

i"O&U>#$ 71F9 

%&A1>=>#$ <'F  224.64 3 74.88 

4.114 
 +)A 5#$+

0.01  
%&A1>=>#$ 7U$+  3749.29 206 18.20  

t1>=>#$  3973.93 209  

i"O&U>#$ NJ$1+ 

%&A1>=>#$ <'F  8.70 3 2.90 

0.107 
 5#$+ "'c
 \&'[&L,- 

%&A1>=>#$ 7U$+  5597.57 206 27.17 

t1>=>#$  5606.27 209  

 C&U4&F i"O&U>#$
%$"$"P#$  

%&A1>=>#$ <'F  65.61 3 21.87 

1.349 
 5#$+ "'c
 \&'[&L,- 

%&A1>=>#$ 7U$+  3340.02 206 16.21 

t1>=>#$  3405.62 209  

 :'+,4F i"O&U>#$
7>E#$ k'#&XH 

<'F %&A1>=>#$  128.50 3 42.83 

1.747 
 5#$+ "'c
 \&'[&L,- 

%&A1>=>#$ 7U$+  5050.62 206 24.52 

t1>=>#$  5179.12 209  

 i?'>>#$ %$"+P#$
if" ~O&U>#$ 5'LUZK# 

%&A1>=>#$ <'F  146.18 3 48.73 

1.396 
 5#$+ "'c
 \&'[&L,- 

%&A1>=>#$ 7U$+  7188.43 206 34.90 

t1>=>#$  7334.61 209  

733 i"O&U>#$ g1KX 

%&A1>=>#$ <'F  2195.62 3 731.87 

2.347 
 5#$+ "'c
 \&'[&L,- 

%&A1>=>#$ 7U$+  64243.66 206 311.86 

t1>=>#$  66439.28 209  

 5>'9)2 ( +)A 5'#1+=#$)+.l=3 ;206 ( 5#R+ *14X> +)A0.05 =2.60 5#R+ *14X> +)A1 ;0.01 =3.78  

  

$ 71+=#$ <> <'F4'IF&X#:  

-  *14 X> +)A 5'[&L,- 5#R+ %$C I1"J +1=1)0.01 ( . J + EbF"i"O& U>#$ 71 F9"  %$1) X# \& EF4
5)'E#$ +$"Jh i"FU#$. 

-  .   J 5'[&   L,- 5   #R+ %$C \&   91"J q[&   4)#$ +   =4 8   # <'   , .   Jg1K   X +&   EFH .9&   F F4 i"O&   U>#$ \&   E
5)'E#$ +$"Jh i"FU#$ %$1)X#733 i"O&U>#$ g1KX g#C31 ;. 
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#$ 71+    =#$1 %&'31K    X W    KA 8    ][$+H .    J 5    )'E#$ +$"    JH %&="+    # 5'F&    X,#$ %&O    X14>#$ <'    F' .#&    4
i"FU#$ %$1)X# \&EF4 5'[&L,Y$ 5#R+#$ %$C i"O&U>#$:  

  

 71+=)20(  

i"FU#$ %$1)X# \&EF4 i"O&U>#$ g1KX WKA 5)'E#$ +$"JH %&="+# 5'F&X,#$ %&OX14>#$ <'F'  

  

i"O&U>#$ g1KX  <&'F#$  ++E#$  
 OX14>#$

X,#$.F&  

 2$",)R$
a"&'E>#$  

i"O&U>#$ 71F9 

5 79MJ %$1)X 81  24.28 3.98 

6-10 %$1)X  87  25.52 4.32 

11 -15 5)X  19  27.11 4.90 

 <> "e3H15 5)X  23 23.17 4.50 

  

 \&  EF4 i"O&  U>#$ %&'31K  X .  J I1"  0#$ B&  =4$ <  A 2  Z3K# V'0'  Z "&  F4U$ q[&  4) <'  F' .#&  4#$ 71+  =#$1
i"FU#$ %$1)X#:  

  

 1+= 7)21(  

 i"FU#$ %$1)X# \&EF4 i"O&U>#$ g1KX .J I1"0#$ B&=4$ <A 2Z3K# V'0'Z "&F4U$ q[&4)  

  

"'d4>#$  <&'F#$  
5  %$1)X

79MJ 

6-10 

%$1)X  

11 -15 

5)X  

i"O&U>#$ 71F9 

6-10 %$1)X  1.233   

11 -15 5)X  2.821 1.588  

 <> "e3H15 

5)X  
1.110 2.343 3.931* 

  

F&X#$ <'#1+=#$ <> <'F4'<'P:  
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 -  .     J I1"     0#$ <H +     EbF"i"O&     U>#$ 71     F9"  i"     FU#$ a1C 5     A1>=> <'     F %     )&3)11-15 5)     X (

 i"FU#$ a1C 5A1>=>1) <> "e3H15 5)X( i" FU#$ a1C 5 A1>=> `#& L# ;)11-15 5) X ( < >
5)'E#$ +$"JH. 

 - IFX &>> `!4'1 V)H R +=14 I1" J %$C 5 #R+ 5'[& L,- . J g1K X i"O& U>#$  b4*? E " 'd4># 

U#$ %$1)X$C/1 i"F "'Z' W#- IP,4 D"0#$ a"0L#$ 71FP#$1 VF bF Q&)e4 X&F ; i"O& U>#$ 71 F9 + E
 \&'[& L,- 7$+ 1]J  `#& L# ;i" FU#$ %$1) X . J i" FU#$ a1C 5 A1>=>)11-15 5) X ( +$" JH < >

5)'E#$.  

5  ='4)#$ BC  / :  ,&F#$ 1?  E'1 +  A .  J b4 i"O&  U>#$ g1K  X .  J 5  #R+ +1  =1 8 i"  FU#$ %$1)  X# *?  E 

5  E'FO <H W  #- I&  Z#$ 7  >E#$ k  E4>#$1 p"$1  O#$ q>&  )"F .  J  g  K>' <  > W  #- W  #1h$ 5  ="+#&F j&  4,4
5   '#&E#$ 5   >]#$1 +   '=#$ O&   Z)#$ k&,   LH <   > <1   3' <H1 5   'KPE#$1 5   ')+F#$ i1   P#$  %$1)   X# "   ()#$ <1+

8]'+   # i"   FU#$ 7   >E#$ k'#&   XH "'1   O41 %$"$"   P#$ C&   U4&F i"O&   U>#&J ; 7&   >Ah$ <   > &   /"'c1k   KO44 

44 <3#1 ;%$"FU 1 i1P#$1 i+$"Y$1 5>'?E#$ gK>' <> W#- W#1h$ 5="+#&F kKOl&=)#$ I'P,4 .  

 bF# 5F  X)#&F &  >H +  E"i"O&  U>#$ 71  F9 " \&'[&  L,- 7$+ 1  ]J  %$1)  X "  'd4># *?  Eb4 i"O&  U>#$ g1K  X .  J
i"FU#$ <> 5[0#$ `#&L# ;)11-15( <'0(1 >#$ <H "&O- .J B"'X04 84' $C/1 ; & >F" <1=& 4,'i" FU# 

.  J 7  >E#$  S  4 8]K/81  ]0> g$"+Y i"O&  U>#$  +  )A B+  =) R $C  /1 ;5'FK  X "1  >H <  > &  ]'KA k  4"4' &  >1
 <  > "  F3H 73  ZF i"O&  U>#$ g1K  X <13K  X' 8  ])H 5  0K4U>#$ %&  X$"+#$ %  4FeH <'C  #$ k&F  Z#$ "  L)A

8&A 73ZF "&F3#$.  

 5='4)#$ BC/ N> I04'1 < > s73 5 X$"+ a"'+ #$)2011( 5 X$"+1 ; .=?& '#$)2011 ("'eM 4 8+ A . J 

i"O&U>#$ g1KX# 5'K3#$ 5="+#$ WKA i"FU#$ %$1)X.  
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4.5-  e) S+N"f?7$% d0I@ .F *'^"M#m *$G! D%= V0+F !60) G !%+fFJ R!f$ *f-`7$% *f5';N$ R\f5
*-'5$%.  

 5   )]>#$ 5   E'FO "   eH r   ,0# a+&   ,h$ <'&   F4#$ 7   'K,4 Q$"   =- 8   4)a"$+- 71[   X>-  2   (1>
.)$+'>- <?&U> 71[X>- k4&3- 7>&A (#$ g1K X WKA .#& 4#$ 71+ =#$1 ;5 )'E#$ +$" JH *+ # i"O& U>

g#C <'F':  

  

 71+=)22(  

2Z3K# a+&,h$ <'&F4#$ 7'K,4 q[&4) <'F'  

5)'E#$ +$"Jh 5)]>#$ 5E'FO# \&EF4 i"O&U>#$ g1KX .J I1"0#$ <A  

  

S+N"?7$% d0I@  Z'";)$% +!M7  
Q0767  

D"5;+7$%  

 D"6+!
*'+#$%  

N@0)7  

D"5;+7$%  

 *7'P
1 +";)?%  

 R0)@7
 G!$%*$  

i"O&U>#$ 71F9 

%&A1>=>#$ <'F  166.933 4 41.733 

2.247 
 5#$+ "'c
 \&'[&L,- 

%&A1>=>#$ 7U$+  3806.995 205 18.571  

t1>=>#$  3973.929 209  

i"O&U>#$ NJ$1+ 

%&A1>=>#$ <'F  221.431 4 55.358 

2.107 
 5#$+ "'c
 \&'[&L,- 

%&A1>=>#$ 7U$+  5384.835 205 26.267 

>=>#$t1  5606.267 209  

 C&U4&F i"O&U>#$
%$"$"P#$  

%&A1>=>#$ <'F  184.817 4 46.204 

2.941 
 +)A 5#$+

0.05 
%&A1>=>#$ 7U$+  3220.807 205 15.711 

t1>=>#$  3405.624 209  

 :'+,4F i"O&U>#$
7>E#$ k'#&XH 

%&A1>=>#$ <'F  333.036 4 83.259 

3.522 
 +)A 5#$+

0.01 
A1>=>#$ 7U$+%&  4846.088 205 23.639 

t1>=>#$  5179.124 209  

 i?'>>#$ %$"+P#$
if" ~O&U>#$ 5'LUZK# 

%&A1>=>#$ <'F  272.218 4 68.055 

1.975 
 5#$+ "'c
 \&'[&L,- 

%&A1>=>#$ 7U$+  7062.396 205 34.451 

t1>=>#$  7334.614 209  

733 i"O&U>#$ g1KX 

%&A1>=>#$ <'F  4516.129 4 
1129.03

2 
3.738 

 +)A 5#$+
0.01 %&A1>=>#$ 7U$+  61923.152 205 302.064 

t1>=>#$  66439.281 209  

 5>'9)2 ( +)A 5'#1+=#$)+.l=4 ;205 ( 5#R+ *14X> +)A0.05 =2.37 5#R+ *14X> +)A1 ;0.01 =3.32  
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IF&X#$ 71+=#$ <> <'F4':  

-  *14  X> +  )A 5'[&  L,- 5  #R+ %$C I1"  J +1  =1)0.01 ( .  J +  EbF" k'#&  XH :'+  ,4F i"O&  U>#$
7>E#$"  *14 X> + )A1 ;i"O& U>#$ g1KX# 5'K3#$ 5="+#$ .J1)0.05 ( . J + EbF" C& U4&F i"O& U>#$

%$"$"P#$" 5)'E#$ +$"Jh 5)]>#$ 5E'FO# \&EF4. 

-  .  J 5'[&  L,- 5  #R+ %$C \&  91"J q[&  4)#$ +  =4 8  # <'  , .  J +  EbF"i"O&  U>#$ 71  F9"  1 +  EbF" N  J$1+
i"O&U>#$"  1EbF +"i"O&U>#$ 5'LUZK# i?'>>#$ %$"+P#$" 5)'E#$ +$"Jh 5)]>#$ 5E'FO# \&EF4. 

 %&'31K    X W    KA 8    ][$+H .    J 5    )'E#$ +$"    JH %&="+    # 5'F&    X,#$ %&O    X14>#$ <'    F' .#&    4#$ 71+    =#$1
5)]>#$ 5E'FO# \&EF4 5'[&L,Y$ 5#R+#$ %$C i"O&U>#$:  

  

 71+=)23(  

E#$ +$"JH %&="+# 5'F&X,#$ %&OX14>#$ <'F'5)]>#$ 5E'FO# \&EF4 i"O&U>#$ g1KX WKA 5)'  

  

S+N"?7$% d0I@  Z"';$%  !!5$%  
 N@0)7$%
.;"@#$%  

 1%+#-G%
 +"'57$%  

 C&U4&F i"O&U>#$
%$"$"P#$ 

a"$+- 71[X> 51  28.68  4.183  

.)$+'> 2(1>  75  28.89  4.048  

<?&U> 71[X>  20  29.55  4.358  

k4&3  37  26.70  3.494  

7>&A  27  27.33  3.573   

 :'+,4F i"O&U>#$
7>E#$ k'#&XH 

a"$+- 71[X> 51  27.03  4.685  

.)$+'> 2(1>  75  24.90  4.662  

<?&U> 71[X>  20  25.85  4.693  

k4&3  37  23.97  6.162  

7>&A  27  23.37  3.691   

733 i"O&U>#$ g1KX 

a"$+- 71[X> 51  138.90  16.821  

.)$+'> 2(1>  75  134.21  16.853  

<?&U> 71[X>  20  137.30  21.287  

k4&3  37  125.45  19.047  

7>&A  27  130.11  13.984   
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 %$C i"O&  U>#$ %&'31K  X .  J I1"  0#$ B&  =4$ <  A 2  Z3K# V'0'  Z "&  F4U$ q[&  4) <'  F' .#&  4#$ 71+  =#$1
5)]>#$ 5E'FO# \&EF4 5#R+#$:  

  

 71+=)24(  

EF4 i"O&U>#$ g1KX .J I1"0#$ B&=4$ <A 2Z3K# V'0'Z "&F4U$ q[&4)5)]>#$ 5E'FO# \&  

  

S+N"?7$% d0I@  Z"';$%   +%!m K0^@7 
 1,07
.-%!'7  

 K0^@7
Z\"?7  

Y)"(  

 C&U4&F i"O&U>#$
%$"$"P#$  

.)$+'> 2(1>  0.2071     

<?&U> 71[X>  0.8637  0.6567    

k4&3  1.9836  2.1906  2.8473   

7>&A  1.3529  1.5600   2.2167   0.630 

 :'+,4F i"O&U>#$
7>E#$ k'#&XH 

 1>.)$+'> 2(  2.132     

<?&U> 71[X>  1.189  0.943    

k4&3  3.066  0.933  1.877   

7>&A  3.668  * 1.536   2.479  0.602 

733 i"O&U>#$ g1KX 

.)$+'> 2(1>  4.688     

<?&U> 71[X>  1.602  3.086    

k4&3  13.442 * 8.753  11.840   

7>&A  8.790   4.102   7.188  4.651 

  

+=#$ <> <'F4'<'PF&X#$ <'#1:  

 -  .J I1"0#$ <H +EbF"7 >E#$ k'#& XH :'+,4F i"O&U>#$"  5 )]>#$ 5 E'FO a1C 5 A1>=> <' F % )&3
5)'E#$ +$"JH <> a"$+- 71[X> 5A1>=> `#&L# ;7>&A1 a"$+- 71[X>. 

 -  1"   0#$ %   )&317   33 i"O&   U>#$ g1K   X .   J I a1C 5   A1>=> <'   F  a"$+- 71[   X> 5   )]>#$ 5   E'FO
k4&31 71[X> 5A1>=> `#&L# 5)'E#$ +$"JH <> a"$+-. 

 -  . J I1" 0#$ B& =4$ < A V'0' Z "& F4U$ 2 Z3' 8 # <' , .J + EbF"%$"$" P#$ C& U4&F i"O& U>#$"  \& EF4
5)]>#$ 5E'FO#. 

 `!4'V )H + =14 I1" J %$C 5 #R+ 5'[& L,- . J g1K X i"O& U>#$  b4*? E " 'd4># 5 )]>#$ 5 E'FO 

$C /1 "' Z' W #- D J" D" 0#$ a"0 L#$  1 8+ A71 FP#$ V F $C /1 ; bF < > 7 3 W KA I P,4' + E" "'1 O4
7>E#$ k'#&XH"  bF1 +E"$ C&U4$%$"$"P#"a"$+- 71[X> `#&L# g#C1 ;.  
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5  ='4)#$ BC  / :  ,&F#$ 1?  E'1 W  #-  .  J B"  'c <  > "  e3H V  )3>4 a"$+Y$ 71[  X>#$ 7  >A 5  E'FO <H
%$"$"  P#$ C&  U4$1 7  >E#$ k'#&  XH "'1  O4 .  4#$ 5  '"$+Y$ %&0  L#$ <  > "  'e3F V  E4>4 W  #- N  ="' $C  /1 ;

 V 3T4>$ g#C 3 ;a"$+Y$ 7& =>#$ . J 5'>KA %T/S> WKA \Te> V#1L, %&0L#$ BC/1 ;g#C# VK/S4
 <  > <1  3' <&  ',h$ k  KcH .  J a"$+Y$ 71[  X>#$ <H g#C  3 ;.0'(1  #$ V  E91> 8  3,F 5  '+&'9 %&0  L#

7>E#$ "'1O4 7[&X1 <13K4>'1 "$"P#$ N)L <13K4>' <'C#$ 7>E#$ %$+&'9.  

Te#$ +&EFo# 5FX)#&F &>He5  5' LUZ#$ %&> X#$1 i"O& U>#$ N J$1+1 i"O& U>#$ 71 F9 . /1 5 'PF4>#$
 b>K# ~O&  U b4 5'[&  L,- 5  #R+ %$C I1"  J +  =1' T  J " $C  /1 ;7  >E#$ 5  E'FO# *?  E7+  ' W  KA  <H8  (E> 

<'0(1   >#$ +   ,$1 73   ZF i"O&   U>#$ g1K   X <13K   X' p"$1   O#$ q>&   )"F .   J  5   E'FO <   A "   ()#$ D   dF
8]K>A ;8]E4>4 WKA 7+' &>> #$ @0)F W KA <=]4 X> " 'c $C /1 +& EFh$ BC/ .J i"O&U>#$ <> "+P

)&E' aC#$ p"$1O#$ q>&)"F I'"J;i"O&U>#$ <> 21"(#$ @0) B+$"JH .  " 'F3 73 ZF 8]]F&Z4 g#C31
 BC  ]# +$"  Jh$ QRS  / gT4  >$ W  KA <&  3 @&  Xh&F 8/"&  '4U$ <H W  KA 7+  ' $C  /1 5'  LUZ#$ %&>  X#&F

i+'=#$ 5'LUZ#$ %&>X#$.  

 1I  044 +#$ BC  / 5  X$"+ N  > 5  X$""I?" +  >,> " .=?&  '#$)2011(W  KA +  3S4 .  4#$ ;  I1"  J +1  =1
%$C 5#R+ *?Eb4 5'[&L,- #OF5)]>#$ 5E'.  

  

4.6-  e) S+N"f?7$% d0If@ .fF *'^"fM#m *f$G! D%= V0+fF !60) G !%+fFJ R!f$ Kf75$% Z"f(7$ R\f5
*-'5$%.  

 7 >E#$ <&3> "eH r,0# a+&,h$ <'&F4#$ 7'K,4 Q$"=^F :,&F#$ 8&9)> ;. >'K9Y$ i? c k 43
.)$+'> ;5>&E#$ <?&U>#$ ;N'?14#$ ?3$"> ;5'A"0#$ k4&3>#$ ( ;5 )'E#$ +$" JH *+# i"O&U>#$ g1KX WKA

g#C <'F' .#&4#$ 71+=#$1:  
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 71+=)25(  

 2Z3K# a+&,h$ <'&F4#$ 7'K,4 q[&4) <'F'  

5)'E#$ +$"Jh 7>E#$ <&3># \&EF4 i"O&U>#$ g1KX .J I1"0#$ <A  

  

@S+N"?7$% d0I  Z'";)$% +!M7  
Q0767  

D"5;+7$%  

 D"6+!
*'+#$%  

N@0)7  

D"5;+7$%  

 *7'P
1 +";)?%  

 R0)@7
*$G!$%  

i"O&U>#$ 71F9 

%&A1>=>#$ <'F  279.96 4 69.99 

3.884 
 +)A 5#$+

0.01  
%&A1>=>#$ 7U$+  3693.97 205 18.02  

t1>=>#$  3973.93 209  

i"O&U>#$ NJ$1+ 

%&A1>=>#$ <'F  157.96 4 39.49 

1.486 
 5#$+ "'c
 \&'[&L,- 

%&A1>=>#$ 7U$+  5448.30 205 26.58 

t1>=>#$  5606.27 209  

 C&U4&F i"O&U>#$
%$"$"P#$  

%&A1>=>#$ <'F  239.69 4 59.92 

3.880 
 +)A 5#$+

0.01  
%&A1>=>#$ 7U$+  3165.93 205 15.44 

t1>=>#$  3405.62 209  

 :'+,4F i"O&U>#$
#&XH7>E#$ k' 

%&A1>=>#$ <'F  62.31 4 15.58 

0.624 
 5#$+ "'c
 \&'[&L,- 

%&A1>=>#$ 7U$+  5116.81 205 24.96 

t1>=>#$  5179.12 209  

 i?'>>#$ %$"+P#$
if" ~O&U>#$ 5'LUZK# 

%&A1>=>#$ <'F  392.74 4 98.19 

2.900 
 +)A 5#$+

0.05  
%&A1>=>#$ 7U$+  6941.87 205 33.86 

t1>=>#$  7334.61 209  

733 i"O&U>#$ g1KX 

%&A1>=>#$ <'F  3094.23 4 773.56 

2.503 
 +)A 5#$+

0.05  
%&A1>=>#$ 7U$+  63345.05 205 309.00 

t1>=>#$  66439.28 209  

 5>'9)2 ( +)A 5'#1+=#$)+.l=4 ;205 ( 5#R+ *14X> +)A0.05 =2.37 5#R+ *14X> +)A1 ;0.01 =3.32  

  

 1+=#$ <> <'F4'IF&X#$ 7:  

-  *14    X> +    )A 5'[&    L,- 5    #R+ %$C I1"    J +1    =1)0.01 ( .    J +    EbF"i"O&    U>#$ 71    F9" 1 ; +    EbF
"%$"$"P#$ C&U4&F i"O&U>#$" 5)'E#$ +$"Jh 7>E#$ <&3># \&EF4. 

-  *14  X> +  )A 5'[&  L,- 5  #R+ %$C I1"  J +1  =1)0.05 ( .  J +  EbF" 5'  LUZK# i?  '>>#$ %$"+  P#$
i"O&U>#$" 1 ;# 5'K3#$ 5="+#$ g1KX5)'E#$ +$"Jh 7>E#$ <&3># \&EF4 i"O&U>#$. 
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-  5 'PF . J 5'[&L,- 5#R+ %$C \&91"J q[&4)#$ +=4 8# <', .Jg1K X +& EFH  <& 3># \& EF4 i"O& U>#$
5)'E#$ +$"Jh 7>E#$.  

 W  KA 8  ][$+H .  J 5  )'E#$ +$"  JH %&="+  # 5'F&  X,#$ %&O  X14>#$ <'  F' .#&  4#$ 71+  =#$1g1K  X  i"O&  U>#$
7>E#$ <&3># \&EF4:  

  

 71+=)26(  

7>E#$ <&3># \&EF4 i"O&U>#$ g1KX WKA 5)'E#$ +$"JH %&="+# 5'F&X,#$ %&OX14>#$ <'F'  

  

S+N"?7$% d0I@  Z"';$%  !!5$%  
 N@0)7$%
.;"@#$%  

 1%+#-G%
 +"'57$%  

i"O&U>#$ 71F9 

.>'K9Y$ i?c k43> 45  23.27 4.08 

5'A"0#$ k4&3>#$  41  25.68 4.50 

N'?14#$ ?3$">  57  26.33 3.70 

5>&E#$ <?&U>#$  34  24.32 4.77 

.)$+'>  33  24.45 4.46 

 C&U4&F i"O&U>#$
%$"$"P#$  

.>'K9Y$ i?c k43> 45  26.64 4.01 

5'A"0#$ k4&3>#$  41  29.88 3.63 

N'?14#$ ?3$">  57  28.68 4.07 

5>&E#$ <?&U>#$  34  27.91 3.86 

.)$+'>  33  28.45 3.99 

 i?'>>#$ %$"+P#$
LUZK#if" ~O&U>#$ 5' 

.>'K9Y$ i?c k43> 45  26.02 5.84 

5'A"0#$ k4&3>#$  41  28.85 6.38 

N'?14#$ ?3$">  57  29.72 4.92 

5>&E#$ <?&U>#$  34  27.56 6.46 

.)$+'>  33  27.39 5.79 

733 i"O&U>#$ g1KX 

.>'K9Y$ i?c k43> 45  128.00 18.06 

5'A"0#$ k4&3>#$  41  138.49 17.98 

?3$"> N'?14#$  57  136.42 15.86 

5>&E#$ <?&U>#$  34  131.00 18.70 

.)$+'>  33  132.82 18.07 
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 1K   X .   J I1"   0#$ B&   =4$ <   A 2   Z3K# V'0'   Z "&   F4U$ q[&   4) <'   F' .#&   4#$ 71+   =#$1g  \&   EF4 i"O&   U>#$
7>E#$ <&3>#:  

  

 71+=)27(  

  \&EF4 i"O&U>#$ g1KX .J I1"0#$ B&=4$ <A 2Z3K# V'0'Z "&F4U$ q[&4) 7>E#$ <&3>#  

  

"'d4>#$  <&'F#$  
 i?c k43>

.>'K9Y$ 

 k4&3>#$
5'A"0#$  

 ?3$">
N'?14#$  

 <?&U>#$
5>&E#$  

i"O&U>#$ 71F9 

 k4&3>#$
5'A"0#$  

2.416    

N'?14#$ ?3$">  *3.067 0.650   

5>&E#$ <?&U>#$  1.057 1.359 2.010  

.)$+'>  1.188 1.228 1.879 0.131 

 C&U4&F i"O&U>#$
 "$"P#$%$  

 k4&3>#$
5'A"0#$  

*3.234    

N'?14#$ ?3$">  2.040 1.194   

5>&E#$ <?&U>#$  1.267 1.966 0.772  

.)$+'>  1.810 1.424 0.230 0.543 

 i?'>>#$ %$"+P#$
 5'LUZK#

if" ~O&U>#$ 

 k4&3>#$
5'A"0#$  

2.831    

N'?14#$ ?3$">  *3.697 0.866   

5>&E#$ <?&U>#$  1.537 1.295 2.161  

.)$+'>  1.372 1.460 2.325 0.165 

 i"O&U>#$ g1KX
733 

 k4&3>#$
5'A"0#$  

10.488    

N'?14#$ ?3$">  8.421 2.067   

5>&E#$ <?&U>#$  3.000 7.488 5.421  

.)$+'>  4.818 5.670 3.603 1.818 
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<'PF&X#$ <'#1+=#$ <> <'F4':  

 -  . J I1"0#$ <H + EbF"i"O& U>#$ 71 F9" 1 ; + EbF"%$"+ P#$ i"O& U>#$ 5' LUZK# i? '>>#$" <' F % )&3 ;
 ? 3$"> 5 A1>=> `#& L# ;N '?14#$ ? 3$"> 5 A1>=>1 . >'K9Y$ i? c k 43> 7 >E#$ <& 3> 5A1>=>

N'?14#$. 

 -  i"O&  U>#$ .  J I1"  0#$ <H +  EbF .  J"%$"$"  P#$ C&  U4$" .  >'K9Y$ i?  c k  43> 5  A1>=> <'  F %  )&3 ;
 "0#$ k4&3>#$ 5A1>=> `#&L# ;5'A"0#$ k4&3>#$ 5A1>=>15'A. 

 -  i"O&  U>#$ @&  'P># 5  'K3#$ 5  ="+#$ .  J I1"  0#$ B&  =4$ <  A 2  Z3#$ "&  F4UR$ NO4  X' 8  # <'  , .  J
7>E#$ <&3># \&EF4 5)'E#$ +$"JH <'F. 

 `!4'1 <>+1=1 I1"J %$C 5#R+ 5'[&L,- .J B&=4R$ 1,) i"O&U>#$  b4*?E "'d4># 7 >E#$ <& 3> 

FDJ" D"0#$ a"0L#$  1 8+A71 FP#$ V FD"0#& F V#$+F4 X$1 ; W KA r) ' aC #$ ;V =1>#$ 7'+ F#$ V )H 

"+ =14 I1" J %$C 5 #R+ 5'[& L,- . J B& =4R$ 1 ,) i"O& U>#$  b4*? E " 'd4># 7 >E#$ <& 3> `#& L# 

 N'?14#$ ?3$"> 15'A"0#$ k4&3>#$". 

N   '?14#$ ?   3$">1 5   'A"0#$ k   4&3>#$ .   J <1   K>E' <   > <H W   #- 5   ='4)#$ BC   / :   ,&F#$ 1?   E'1 

p"$1  O#$ q>&  )"F#  .>1  ' 7  >A .  J 8  / W  KA "+  9h$ 8  / .#&  4#&F1 q>&  )"F#$ <  > <'  E04)>#$ N  > "  Z&F>
N  9$1#$ N  > k  X&)44 .  4#$ %$"$"  P#$ C&  U4$  8  ])H :  ',5FE  L %&'+  ,4 <1  ]=$1' ;i"  'F31 <&  3 <- g  #C 

.  J >#$ +$"  Jh$ N  > "  Z&F>#$ 7  >&E4#$<'  E04) 8&  'P#$ 1H p"$1  O#$ q>&  )"F <  >  5FE  L1 i+  ]=> 7&  >AMF
+  F j&  4,4 .  4#$1 "$"  9 C&  U4R &/"11 i"O&  U>#$ 71  F9 <  A \T  !J 5E'"  X1 i"  'OU %$  .  K,4#$ g#C  3

 1 ;5  '191 i"+&  91 i?  '>> 5'  LUZF \&  !'H 8]3T4  >$  N  > 7  >&E4#$ W  KA i"+&  9 %&0  L :$+  ,h$ 8  (E>
5["&O#$ 5FEL#$ "1>h$1.  

  

4.7-  e) S+N"ff?7$% d0Iff@ .ffF *'^"ffM#m *ff$G! D%= V0+ffF !ff60) G R!ff$ *ff,F"#7I$ R\ff5
*-'5$% !%+FJ.  

:   ,&F#$ 8&   9 a+&   ,h$ <'&   F4#$ 7   'K,4 Q$"=^   F  "   eH r   ,0##$ 5   (J&,>)i?   c ;i?   c 7&>   Z ;
`J" ;@)1')&U ;WOX1#$ (g#C <'F' .#&4#$ 71+=#$1 ;5)'E#$ +$"JH *+# i"O&U>#$ g1KX WKA:  
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 71+=)28(  

 I1"0#$ <A 2Z3K# a+&,h$ <'&F4#$ 7'K,4 q[&4) <'F'  

5)'E#$ +$"Jh 5(J&,>K# \&EF4 i"O&U>#$ g1KX .J  

  

@S+N"?7$% d0I  Z'";)$% +!M7  
Q0767  

D"5;+7$%  

 D"6+!
*'+#$%  

N@0)7  

D"5;+7$%  

 *7'P
1 +";)?%  

 R0)@7
*$G!$%  

i"O&U>#$ 71F9 

 

%&A1>=>#$ <'F  127.71 4 31.93 

1.702 
 5#$+ "'c
 \&'[&L,- 

%&A1>=>#$ 7U$+  3846.21 205 18.76  

t1>=>#$  3973.93 209  

i"O&U>#$ NJ$1+ 

&A1>=>#$ <'F%  829.18 4 207.30 

8.896 
 +)A 5#$+

0.01  
%&A1>=>#$ 7U$+  4777.08 205 23.30 

t1>=>#$  5606.27 209  

 C&U4&F i"O&U>#$
%$"$"P#$  

%&A1>=>#$ <'F  119.96 4 29.99 

1.871 
 5#$+ "'c
 \&'[&L,- 

%&A1>=>#$ 7U$+  3285.66 205 16.03 

t1>=>#$  3405.62 209  

'+,4F i"O&U>#$ :
7>E#$ k'#&XH 

%&A1>=>#$ <'F  154.24 4 38.56 

1.573 
 5#$+ "'c
 \&'[&L,- 

%&A1>=>#$ 7U$+  5024.88 205 24.51 

t1>=>#$  5179.12 209  

 i?'>>#$ %$"+P#$
if" ~O&U>#$ 5'LUZK# 

%&A1>=>#$ <'F  389.19 4 97.30 

2.872 
 +)A 5#$+

0.05  
%&A1>=>#$ 7U$+  6945.42 205 33.88 

#$t1>=>  7334.61 209  

733 i"O&U>#$ g1KX 

%&A1>=>#$ <'F  4161.54 4 1040.38 

3.425 
 +)A 5#$+

0.01  
%&A1>=>#$ 7U$+  62277.74 205 303.79 

t1>=>#$  66439.28 209  

 5>'9)2 ( +)A 5'#1+=#$)+.l=4 ;205 ( 5#R+ *14X> +)A0.05 =2.37 5#R+ *14X> +)A1 ;0.01 =3.32  

  

 <'F4'IF&X#$ 71+=#$ <>:  

-  *14  X> +  )A 5'[&  L,- 5  #R+ %$C I1"  J +1  =1)0.01 ( .  J +  EbF"i"O&  U>#$ N  J$1+";  1 5  ="+#$
5)'E#$ +$"Jh 5(J&,>K# \&EF4 i"O&U>#$ g1KX# 5'K3#$. 

-  *14  X> +  )A 5'[&  L,- 5  #R+ %$C I1"  J +1  =1)0.05 ( .  J +  EbF" 5'  LUZK# i?  '>>#$ %$"+  P#$
i"O&U>#$"Jh 5(J&,>K# \&EF4 ;5)'E#$ +$". 
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-  5   'PF .   J 5'[&   L,- 5   #R+ %$C \&   91"J q[&   4)#$ +   =4 8   # <'   , .   J&   U>#$ g1K   X +&   EFH \&   EF4 i"O
5)'E#$ +$"Jh 5(J&,>K#. 

 W    KA 8    ][$+H .    J 5    )'E#$ +$"    JH %&="+    # 5'F&    X,#$ %&O    X14>#$ <'    F' .#&    4#$ 71+    =#$1g1K    X 

5(J&,>K# \&EF4 5'[&L,Y$ 5#R+#$ %$C i"O&U>#$:  

  

 71+=)29(  

'F'5(J&,>K# \&EF4 i"O&U>#$ g1KX WKA 5)'E#$ +$"JH %&="+# 5'F&X,#$ %&OX14>#$ <  

  

S+N"?7$% d0I@  Z"';$%  !!5$%  
 N@0)7$%
.;"@#$%  

 1%+#-G%
 +"'57$%  

i"O&U>#$ NJ$1+ 

7&>Z#$ 27  30.56 4.14 

i?c  85  28.20 4.47 

WOX1#$  30  26.23 6.26 

@)1')&U  17  26.06 5.93 

`J"  51  24.43 4.37 

 i?'>>#$ %$"+P#$
if" ~O&U>#$ 5'LUZK# 

7&>Z#$ 27  30.74 4.78 

i?c  85  26.86 6.53 

WOX1#$  30  27.17 4.75 

@)1')&U  17  29.41 5.32 

`J"  51  28.65 5.77 

733 i"O&U>#$ g1KX 

7&>Z#$ 27  144.33 18.51 

i?c  85  133.14 18.02 

WOX1#$  30  131.60 15.54 

@)1')&U  17  134.65 17.03 

`J"  51  129.41 17.00 

  

 %&'31K    X .    J I1"    0#$ B&    =4$ <    A 2    Z3K# V'0'    Z "&    F4U$ q[&    4) <'    F' .#&    4#$ 71+    =#$1
5(J&,>K# \&EF4 i"O&U>#$:  
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 71+=)30(  

 5(J&,>K# \&EF4 i"O&U>#$ g1KX .J I1"0#$ B&=4$ <A 2Z3K# V'0'Z "&F4U$ q[&4)  

  

S+N"?7$% d0I@  Z"';$%  K"72$% S\B  HN@0$%  ?>-0'-"  

i"O&U>#$ NJ$1+ 

i?c  2.356    

WOX1#$  *4.322 1.967   

@)1')&U  4.497 2.141 0.175  

`J"  *6.124 *3.769 1.802 1.628 

 i?'>>#$ %$"+P#$
if" ~O&U>#$ 5'LUZK# 

i?c  3.882    

WOX1#$  3.574 0.308   

@)1')&U  1.329 2.553 2.245  

`J"  2.094 1.788 1.480 0.765 

 1KX733 i"O&U>#$ g 

i?c  11.192    

WOX1#$  12.733 1.541   

@)1')&U  9.686 1.506 3.047  

`J"  *14.922 3.729 2.188 5.235 

  

<'PF&X#$ <'#1+=#$ <> <'F4':  

 -  .    J I1"    0#$ <H +    EbF"i"O&    U>#$ N    J$1+" .4A1    >=>1 7&>    Z#$ 5    (J&,> 5    A1>=> <'    F %    )&3 ;
H <> 7&>Z#$ 5A1>=> `#&L# ;`J" ;WOX1#$5)'E#$ +$"J. 

 -  .   J I1"   0#$ <H +   EbF"i"O&   U>#$ N   J$1+" ;`   J" 5   A1>=>1 i?   c 5   (J&,> 5   A1>=> <'   F %   )&3 ;
5)'E#$ +$"JH <> i?c 5A1>=> `#&L#. 

 -  7&>    Z#$ 5    (J&,> 5    A1>=> <'    F %    )&3 ;i"O&    U>#$ @&    'P># 5    'K3#$ 5    ="+#$ .    J I1"    0#$ <H
5)'E#$ +$"JH <> 7&>Z#$ 5A1>=> `#&L# ;`J" 5A1>=>1. 

 - 8  # <'  , .  J  .  J I1"  0#$ B&  =4$ <  A 2  Z3#$ "&  F4UR$ NO4  X' +  EbF" 5'  LUZK# i?  '>>#$ %$"+  P#$
i"O&U>#$" 5(J&,>K# \&EF4 5)'E#$ +$"JH <'F.  

` !4'  IF X & >>V )H + =14 I1" J %$C 5 #R+ 5'[& L,- . J g1K X i"O& U>#$  b4*? E " 'd4># 

5 (J&,>#$ $C /1 "' Z' W #- D J" D" 0#$ a"0 L#$  1 8+ A71 FP#$ V F ; F V#$+F4 X$1 7'+ F#$ D"0#&
 `F L'# V =1>#$"+ =14 I1" J %$C 5 #R+ 5'[& L,- . J g1K X i"O& U>#$  b4*? E " 'd4># 5 (J&,>#$ 

i?c1 7&>Z#$ .4(J&,> `#&L#".  
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  5'>/H WKA 7+' $C/1&]F +=1' .4#$ 5(J&,>#$ 7 >E#$;  1 aC #$ 84 ' & ]'J+ P4' <' [=T# 5 >+U#$ 8
7&>Z#$ 5PO)> %)&31 ;<'')'OXK0#$ i?c1 /> WKAh$ .IO&)>#$ <'F <> i"O&U.  

 . J <1 K>E' < > <H W#- 5='4)#$ BC/ :,&F#$ 1?E'1.4(J& ,> 7&> Z#$ i? c1  %&'+ ,4 <1 ]=$1'
 Q$"  = 5FE  L&  ]4"1OU1 5  '+1+,#$ 5  PO)>#$ 5  E'FO ; <'+'04  X>K# %1  'F &  ]F +  =1' 5  PO)> &  ])H :  ',

 p"$1   O#$ q>&   )"F <   > ;a+1+   ,#$ O'"   ZK# 5   X>T> 5   PO)>#$ &   ])H W   KA i1T   A   X +   Zh$ Q&   )eH 5)1U
 k"  ,#$W  KA i?  c$1  O#$ I  '"J 7  >A 5  E'FO W  KA @3E)  ' B"1+  F $C  /1 ; N  > 5  X$"+#$ BC  / I  0441 ;p"
 5   X$"+ "A&   Z#$ l$+"+)2005(  "   'd4> .   J 5'[&   L,- 5   #R+ %$C I1"   J +1   =1 W   #- %"&   ZH .   4#$

7&>Z#$ %&(J&,> `#&L# 5(J&,>#$.  

  

5- HI3 [-'  =$% 8$"4$% k+/$"; *9I5)7$% ]^")-$%:  

" 0) G e) ./',0ff$% "ffE+$% .ffF *'^"ffM#m *ff$G! D%= V0+ffF !ff6 R!ff$ *ff'F%+B07'!$% D%+ff'O)7I$ R\ff5
S\B D",F"#7 .F b+%0N$% ]7"-+; .F Z'I7"5$%".  

5'#&4#$ D1"0#$ V)> t"04'1:  

  

5.1-  e) ./',0f$% "fE+$% .fF *'^"M#m *$G! D%= V0+F !60) G R\f5.3"f7)6G% Q0f-I$  R!f$
*-'5$% !%+FJ.  

 / 5, L <> IP,4K#F : ,&F#$ 8& 9 D" 0#$ $C0(1 >#$ %& ="+ O X14> <' F 5 )"&P>#&' <)< =

129 ( %& 0(1>#$ %& ="+ OX14>1)< =81 ( t1 !1> .0'(1 #$ & !"#$ @& 'P> W KA 8]4& ="+ . J
 "&F4U$ 8$+U4X&F 5X$"+#$)% ( : ,&F#$ 8+U4 X$1 ;<'4KP4 X> <' 4)'A %& ="+ %&O X14> <'F I1"0K#

kF    XF a"4>$"&    F#$ .[&    L,Y$ @&    'P>#$ $C    /  .4A1    >=> <    > 7    3 .    J %&="+    #$ N    '?14 5    '#$+4A$
 8$+U4 X$ O1" Z IP,' aC#$ ">h$ ;\$+"J <'eTe <A +'?' 5)'E#$ +$"JH ++A <H W#- 5J&!- ;I'FO4#$

 @&   'P>)% ( <'4KP4   X> <'4A1   >=> .O   X14> <'   F I"   0K#) <'+   #$ lT   L ;8T   A2005 :210( ;
g#C <'F' .#&4#$ 71+=#$1:  
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 71+=)31(  

 "&F4U$)% (0K#.0'(1#$ &!"#$ .J %&0(1>#$1 <'0(1>#$ %&="+ .OX14> <'F I1"  

  

./',0$% "E+$% +'O)7$%  
 N@0)7$%
.;"@#$%  

 1%+#-G%
 +"'57$%  

 *7'P)D(  *$G!$% R0)@7  

&]A$1)MF ?J$1,#$  
<10(1>#$  33.69 9.27 

2.417  +)A 5#$+0.05 
%&0(1>#$  36.73 8.18 

7>EK# Q&>4)R$  
<10(1>#$  36.55 7.40 

1.074 
 5#$+ "'c
 \&'[&L,- %&0(1>#$  35.51 5.89 

.0'(1#$ <>h$  
<10(1>#$  29.59 6.19 

1.497 
 5#$+ "'c
 \&'[&L,- %&0(1>#$  30.80 4.86 

7>E#$ QT>? N> 59TE#$  
<10(1>#$  38.79 4.83 

2.000  +)A 5#$+0.05 
%&0(1>#$  40.14 4.60 

.0'(1#$ Q$+h$  
<10(1>#$  39.62 5.36 

0.004 
 5#$+ "'c
 \&'[&L,- %&0(1>#$  39.62 5.28 

 &!"K# 5'K3#$ 5="+#$
.0'(1#$  

<10(1>#$  178.24 25.03 
1.383 

 5#$+ "'c
 \&'[&L,- %&0(1>#$  182.79 19.95 

 5>'9)% ( 5'#1+=#$)+.l =208 ( 5#R+ *14X> +)A0.05  =1.96  5#R+ *14X> +)A ;0.01  =2.58  

  

&X#$ 71+=#$ <> <'F4'IF:  

-  <  > 7  9H 5  #R+ *14  X> +  )A 5'[&  L,- 5  #R+ %$C I1"  J +1  =1)0.05 ( %&  ="+ .O  X14> <'  F
0(1>#$ .4A1>=>' .J 5)'E#$ +$"JH <> %&0(1>#$1 < +EbF"&]A$1)MF ?J$1,#$" 1 ; + EbF" N > 5 9TE#$

7>E#$ QT>?"%&0(1>#$ `#&L# I1"0#$ %)&31 ; .  

-      X14> <'     F ;5'[&     L,- 5     #R+ %$C I1"     J +     =14 R V     )H4A1     >=> %&     ="+ .O0(1     >#$ .' <
0'(1    #$ Q$+h$ ;.0'(1    #$ <    >h$ ;7    >EK# Q&    >4)R$ .    J %&    0(1>#$1 &    !"K# 5    'K3#$ 5    ="+#$1 ;.

.0'(1#$ 

 q[&4)#$ <> `!4'V)H  R+ =14 I1" J %$C 5 #R+ 5'[& L,- .0'(1 #$ & !"#$ . J  b4*? E " 'd4># 

 .A&>4=R$ t1)#$):&)- ;"13C( $C/1 "'Z' W#- 71F9 D"0#$ a"0L#$.  

<'0(1>#& F 5 O',>#$ 21" (#$ <H W #- 5 ='4)#$ BC/ :,&F#$ 1?E'1  e&)- 1H \$"1 3C $1)& 3 <- \&  . /
 &]X0) # ;21" (#$ @ 0)g#C <H + =) .0'(1 #$ & !"#$ +& EFH . /1  ;.0'(1 #$ < >h$ ;7 >EK# Q& >4)R$

0'(1#$ Q$+h$.;  \&F'"P4 &]K3  +,$1 *14X> .J<'0(1>#$ N'>= +)A.  
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 bF# 5F    X)#&F &    >H a+    E"$?J$1    ,# &    ]A$1)MF" 1"5    9TE#$ 7    >E#$ QT    >? N    >"C I1"    J g&    )]J ; 5    #R+ %$
g #C . J 5 Z/+ R1 ;%& 0(1>#$ `#&L# 5'[&L,- 7 '>4 iH">#& J ; k , W #- 5 P'9"#$ 5 '1e)h$ & ]4E'FOF

$?J$1  ,# a1  )E>#$1 a+&  >#$ &  ]'A1)F  i+&  '?F iH"  >#$ 7  >A W  KA "eS  4 5  F'O#$ 5  >K3#$1 8'  'P4#$1 7&  >#&J ;
0'(1 #$ &/&!"& ]=&4)- i+& '? 8 e < >1 .g#C 3 ;  J iH" >#$ ? '>44. W KA &] L",  Q& )F%& 9TA 5 F'O 

7>E#$ QT>? N>  V ')&E4 & > W#- &>F" N="' $C/1 ;7>E#$ 5['F .J 5'A&>4=R$ &]4&9TA i"[$+ N'X141
 +   ''P4 <   > %1   'F#$ .   J 5   e"$14>#$ +   '#&P4#$1 %$+&   E#$ W   KA 5   (J&,>#$ 5'9"   Z#$ %&   E>4=>#$ .   J iH"   >#$

4'", 7T U < > 5 9TE#$ BC / D'1 E4 < > 5 '4$1> 5 L"0#$ + =4J ;% 'F#$ j"& U %&9TA Q&Z)- .J &]
7>E#$ 5['F.   

 a"]  Z#$ W  ',' .  KA 5  X$"+ N  > 5  ='4)#$ BC  / I  0441)2003(  %$C I1"  J +1  =1 W  #- %"&  ZH .  4#$
 .J 5'[&L,- 5#R+.0'(1#$ &!"#$ %&0(1>#$ `#&L#.  

    1%"&ZH "5'OE#$ i+=&> "W#- X$"+#$ DEF %&<H %"3C .4#$  %& JT4UR$ < > 7 'KP#$ g& )/
 Q& X)#$ <'F 5'+"0#$ 7& ="#$17 >E#$ Q$+H W KA i"eS >#$ %K L14 : ', ;q[& 4)#$ # %& JT4U$ +1 =1 8+ E

 <H W #- "' Z4 7 [R+ + =14 R V )^J k1K Xh$ @0) F1 Q& X)#$1 7& ="#$ <' F 7>E#$ 5'=&4)- .J 5'X&XH
#$7>E#$ <A &!"#$ WKA "eS' @)=) . i+=&>5'OE#$; 2003 :44 (  

  

5.2-  e) ./',0ff$% "ffE+$% .ffF *'^"ffM#m *ff$G! D%= V0+ffF !ff60) G R!ff$ *ff'3"7)6G% *ff$"#I$ R\ff5
*-'5$% !%+FJ.  

&F : ,&F#$ 8&9 D"0#$ $C/ 5,L <> IP,4K#=1? 4>#$ %& ="+ O X14> <' F 5 )"&P>#' <)< =

174 (=1?   4>#$ "   'c %&   ="+ O   X14>1' <)< =36 (&   !"#$ @&   'P> W   KA 8]4&   ="+ .   J  .0'(1   #$
 "&F4U$ 8$+U4X&F 5X$"+#$ t1!1>)% ( 8+U4 X$1 ;<'4KP4 X> <' 4)'A %&="+ %&OX14> <'F I1"0K#

 .4A1 >=> < > 7 3 . J %&="+ #$ N '?14 5 '#$+4A$ kF XF a"4>$"&F#$ .[&L,Y$ @&'P>#$ $C/ :,&F#$
 " Z IP,' aC#$ ">h$ ;\$+"J <'eTe <A +'?' 5)'E#$ +$"JH ++A <H W#- 5J&!- ;I'FO4#$ 8$+U4 X$ O1

 @&'P>)% (<'4KP4X> <'4A1>=> .OX14> <'F I"0K#. ) <'+#$ lTL ;8TA2005 :210(  

g#C <'F' .#&4#$ 71+=#$1:  
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 71+=)32(  

 "&F4U$)% (.0'(1#$ &!"#$ .J <'=1?4>#$ "'c1 <'=1?4>#$ %&="+ .OX14> <'F I1"0K#  

  

./',0$% "E+$% +'O)7$%  
 N@0)7$%
.;"@#$%  

 1%+#-G%
57$% +"'  

 *7'P)D(  *$G!$% R0)@7  

&]A$1)MF ?J$1,#$  
j1?4>  34.16 9.11 

2.522  <A 5#$+0.05 
j1?4> "'c  38.25 7.47 

7>EK# Q&>4)R$  
j1?4>  35.99 7.02 

0.711  \&'[&L,- 5#$+ "'c 
j1?4> "'c  36.89 6.09 

.0'(1#$ <>h$  
j1?4>  29.85 5.53 

1.148  \&'[&L,- 5#$+ "'c 
j1?4> "'c  31.06 6.65 

7>E#$ QT>? N> 59TE#$  
j1?4>  39.42 4.33 

0.733  \&'[&L,- 5#$+ "'c 
j1?4> "'c  38.78 6.59 

.0'(1#$ Q$+h$  
j1?4>  39.87 5.08 

1.495  \&'[&L,- 5#$+ "'c 
j1?4> "'c  38.42 6.27 

 &!"K# 5'K3#$ 5="+#$
.0'(1#$  

j1?4>  179.29 22.85 
0.962  \&'[&L,- 5#$+ "'c 

j1?4> "'c  183.39 25.21 

 5>'9)% ( 5'#1+=#$)+.l =208 ( 5#R+ *14X> +)A0.05  =1.96  5#R+ *14X> +)A ;0.01  =2.58  

  

IF&X#$ 71+=#$ <> <'F4':  

-  *14     X> +     )A 5'[&     L,- 5     #R+ %$C I1"     J +     =140.05  bF .     J +     E"&     ]A$1)MF ?J$1     ,#$"  <'     F
.4A1>=> =1?4>'=1?4> "'c1 <'A1>=> `#&L# < 5"=1?4> "'c'<" 5)'E#$ +$"JH <>. 

- 5'[&    L,- 5    #R+ %$C I1"    J +    =14 R     F=1?    4>#$ .4A1    >=> %&    ="+ .O    X14> <'' "    'c1 <
=1?4>#$'5'K3#$ V4="+1 .0'(1#$ &!"#$ +&EFH 8(E> .J <. 

 q[&4)#$ <> `!4'V)H  R+ =14 I1" J %$C 5 #R+ 5'[& L,- . J  .0'(1 #$ & !"#$ b4*? E " 'd4># 

 5'A&>4=R$ 5#&,#$)<'=1?4> "'c ;<1=1?4>( $C/1 "'Z' W#- 71F9 D"0#$ a"0L#$.  

 5='4)#$ BC/ :,&F#$ 1?E'1W#- "'Z4 .4#$ .0'(1 #$ & !"#$ . J "eS 4 R 5 'A&>4=R$ 5 #&,#$ <H 

B+&  EFH 8  (E>F  W  KAp"$1  O#$ q>&  )"F +$"  JH  +  EbF Q&)e4  X&F"&  ]A$1)MF ?J$1  ,#$" <'=1?  4>#$ <H :  ', ;
0)  # <1  !"E4' <'=1?  4>#$ "  'c1#$ @p"$1  O#$ q>&  )"F .  J 7  >E#$ .  J 21"  (;  &)  !"E4X$ 1  KJ "  eH

 W   KA 5   'A&>4=R$ 5   #&,#$ +&   EFH"7   >EK# Q&   >4)R$"; ".0'(1   #$ <   >h$"; "7   >E#$ QT   >? N   > 5   9TE#$" 

1".0'(1  #$ Q$+h$" &  ])H &/+  =) ;5  Ke&>4> <'=1?  4>#$ "  'c1 <'=1?  4>#$ <  > 7  3 +  )A 5  ='4)#$ k  X, ;
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c1 <'=1?4>#$ <H WKA 7+' $C/1 1?4>#$ "'8]K>E# 8][&>4)$ .J <']F&Z4> <'= . J <']F& Z4> g#C 3 ;
 ;7 >E#$ 5 ['F . J QT>? #$ < > <'" Um$ N> 8]4&9TA .J <']F&Z4> \&!'H1 ;.0'(1#$ 8])>MF 8/"1EZ

 5  X$"+ N  > 5  ='4)#$ BC  / %  P04$1 ;.0'(1  #$ 8  ][$+H .  J <']F&  Z4> g#C  35#&>  Z 1  FH 8'/$"  F- )2010( 

+1    =1 8+    A W    #- %"&    ZH .    4#$  5    #&,K# *?    Eb4 .0'(1    #$ &    !"#$ .    J 5'[&    L,- 5    #R+ %$C I1"    J
5'A&>4=R$ ..  

 bF :', <>1 +E"?J$1,#$ &]A$1)MF"  +1=1 q[&4)#$ %"](H %$C I1"J5'[& L,- 5 #R+  & !"#$ . J
.0'(1  #$ 5  'A&>4=R$ 5  K,K# *?  Eb4 ?J$1  ,#$ <H W  KA "  ZS> $C  /1 ;<'=1?  4>#$ "  'c `#&  L#  W4  ZF

&  ]A$1)H   'c &  !" W  KA "eS  4 " 73  ZF 8  ]K>A <  A <'=1?  4>#$- .F&  =' *"  '1 ;<'=1?  4>#$ <  > "  e3H
 5  '1)E>#$ ?J$1  ,K# 5  =&, %&  [0#$ "  e3H 8  / <'=1?  4> "  'd#$ <H <1  3 5  'E'FO 5  ='4) BC  / <H :  ,&F#$

5'1)E>1 5'+&> Q&FAH W#- j&4,4 .4#$ j$1?#$ i&', WKA <'KFP> 8])13 ;Q$1X +, WKA 5'+&>#$1.  
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5.3- $G! D%= V0+F !60) G e) ./',0$% "E+$% .F *'^"M#m *.7I5$% KTU7I$ R\5.  

 . >KE#$ 7 /S>#$ " eH r ,0# a+& ,h$ <'&F4#$ 7'K,4 Q$"=^F :,&F#$ 8&9) ;81 KF+ ;7 9H1 5 >&A 5 '1)&e
&'KA %&X$"+ ;@1'"1#&3F (g#C <'F' .#&4#$ 71+=#$1 ;5)'E#$ +$"JH *+# .0'(1#$ &!"#$ WKA:  

  

 71+=)33(  

'&F4#$ 7'K,4 q[&4) <'F'2Z3K# a+&,h$ <  

5)'E#$ +$"Jh .>KE#$ 7/S>K# \&EF4 .0'(1#$ &!"#$ .J I1"0#$ <A  

  

./',0$% "E+$%  Z'";)$% +!M7  
Q0767  

D"5;+7$%  

 D"6+!
*'+#$%  

N@0)7  

D"5;+7$%  

 *7'P
1 +";)?%  

 R0)@7
*$G!$%  

&]A$1)MF ?J$1,#$ 

%&A1>=>#$ <'F  24.35  3 8.12 

0.100 
 5#$+ "'c
 \&'[&L,- 

=>#$ 7U$+%&A1>  16790.64 206 81.51  

t1>=>#$  16815.00 209  

7>EK# Q&>4)R$ 

%&A1>=>#$ <'F  106.86 3 35.62 

0.754 
 5#$+ "'c
 \&'[&L,- 

%&A1>=>#$ 7U$+  9731.56 206 47.24 

t1>=>#$  9838.42 209  

.0'(1#$ <>h$ 

%&A1>=>#$ <'F  37.42 3 12.47 

0.376 
 5#$+ "'c
 \&'[&L,- 

U$+%&A1>=>#$ 7  6835.89 206 33.18 

t1>=>#$  6873.31 209  

 QT>? N> 59TE#$
7>E#$ 

%&A1>=>#$ <'F  115.18 3 38.39 

1.699 
 5#$+ "'c
 \&'[&L,- 

%&A1>=>#$ 7U$+  4655.70 206 22.60 

t1>=>#$  4770.88 209  

.0'(1#$ Q$+h$ 

%&A1>=>#$ <'F  30.33 3 10.11 

0.354 
 5#$+ "'c

- \&'[&L, 
%&A1>=>#$ 7U$+  5879.19 206 28.54 

t1>=>#$  5909.52 209  

 &!"K# 5'K3#$ 5="+#$
.0'(1#$ 

%&A1>=>#$ <'F  120.16 3 40.05 

0.073 
 5#$+ "'c
 \&'[&L,- 

%&A1>=>#$ 7U$+  112906.84 206 548.09 

t1>=>#$  113027.00 209  

 5>'9)2 ( +)A 5'#1+=#$)+.l=3 ;206 (A 5#R+ *14X> +)0.05 =2.60 5#R+ *14X> +)A1 ;0.01 =3.78  

  

 & !"#$ +& EFH N '>= . J 5'[& L,- 5 #R+ %$C I1" J + =14 R V )H IF& X#$ 71+=#$ <> <'F4'
 V4="+1 .0'(1#$ \&EF4 5'K3#$ 5)'E#$ +$"Jh .>KE#$ 7/S>K#.  
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 q[& 4)#$ < > ` !4'V )H  R+ =14 I1" J %$C 5 #R+ 5'[& L,- . J '(1 #$ & !"#$ .0 b4*? E 

"'d4># .>KE#$ 7/S>#$ $C/1 "'Z' W#- 71F9 D"0#$ a"0L#$.  

g  #C Q$"1 kF  X#$ :  ,&F#$ 1? E'1; <H W  KA 71  L,#$ +"  =>  "'eM  4 V  # @'  # .  >KE#$ 7  /S>#$
 W  KA "  Z&F> 73  ZF&  !" .  >KE#$ 7  /S>#&J ;7  >E#$ Q&  )eH V  40'(1 .  J 2  (1>#$  b' 8+  P4K# ?J&  , "  F4E

q>&  )"F#$ @  0) .  J &  'KA 2[&  (1# &  U 73  ZF8&  A 73  ZF *"  Uh$ 5  #&31#$ q>$"  F .  J1 r  @'  # <  3#1
 bA 2[&(1 WKA 71L,K# .[&PK4#$ 8+P4K# \$?J&,&'K  +"0#$ 71L, +"=>F5'>KE#$ i+&]Z#$.  

 b4 p"$1   O#$ q>&   )"F .   J &   )&',H 7   >E#$ 5   E'FO <^   J g#C   3 k&,   LH <   > N   '>=#$ W   KA 84   ,
7  >E#$ @0)  F 8&  'P#$ 5  0K4U>#$ %T/S  >#$ &  !- ;">C  4 1H D$"  4A$ <1+ 71  L,#$ +"  => <H W  #- 5J

 bA %T/S  > W  KA �3>' 21  X 7  /S>#$ $C  / k,&  L <M  F IT  OY$ W  KA .  )E' R &  'K 71  L,#$ <  > V  )
V40'(1 *14X> @0) .J 1/ <>A 2K4U4 5L&U 5K>&E> WKA.  

     s7 3 N > 5X$"+#$ BC]# 5='4)#$ BC/ %P04$ +91  %& X$"+ < > + #&U a1$" #$)2005( 1 ; I+& L
 O11"&  P#$)2006(   ZH <&  4K#$ .0'(1  #$ &  !"#$ .  J 5'[&  L,- 5  #R+ %$C I1"  J +1  =1 8+  A W  #- &4"&

.  >KE#$ 7  /S>#$ "  'd4># *?  Eb4 5  X$"+ N  > %  0K4U$ &  >)'F ; +  >,HvO)  / 1  FH )1989(  %"&  ZH .  4#$
.>KE#$ 7/S>#$ "'d4># *?Eb4 .0'(1#$ &!"#$ .J 5'[&L,- 5#R+ %$C I1"J +1=1.  

    ,#$ 5  X$"+#$ <'  F 2T4  UR$ $C  / :  ,&F#$ 7  KE'1 5  ]= <  > O11"&  P#$1 a1$"  #$ .4  X$"+1 5  '#&
 %&  X$"+ W  #1h$ :Te  #$ %&  X$"+#$ <H W  #- N  ="' &  >F" ;*"  UH 5  ]= <  > vO)  / 1  FH 5  X$"+ <'  F1
 W KA ` !$1 "'eM4 V# <&3 IF&X#$ .J .>KE#$ 7/S>#$ <H aH ;5>'+9 vO)/ 1FH 5X$"+ &>)'F 5e'+,

%)&3 .#&4#&F1 g$C)z 5'>KE#$ %$+&]Z#$ 5K91 i"+)# 7>E#$  2 (1>#$ & !" W KA "'eM 4 %$C %$+&]Z#$
 . J 2 (1>#$ WKA &/"'eM4 .#&4#&F1 i"'e31 i"U$? %$+&]Z#$ <^J .#&,#$ N!1#$ .J &>)'F ;VK>A <A

5K'K9 VK>A <A B&!".  

  

5.4-  e) ./',0$% "E+$% .F *'^"M#m *$G! D%= V0+F !60) GS+;?$% D%0-@$ R\5.  

+&  ,h$ <'&  F4#$ 7  'K,4 Q$"=^  F :  ,&F#$ 8&  9 i"  FU#$ %$1)  X "  eH r  ,0# a)5  ;7  9MJ %$1)  X
6-10  ;%$1)   X11 – 15  <   > "   e3H ;5)   X15 5)   X ( ;5   )'E#$ +$"   JH *+   # .0'(1   #$ &   !"#$ W   KA

g#C <'F' .#&4#$ 71+=#$1:  
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 71+=)34(  

 I1"0#$ <A 2Z3K# a+&,h$ <'&F4#$ 7'K,4 q[&4) <'F'  

5)'E#$ +$"Jh i"FU#$ %$1)X# \&EF4 .0'(1#$ &!"#$ .J  

  

$%./',0$% "E+  Z'";)$% +!M7  
Q0767  

D"5;+7$%  

 D"6+!
*'+#$%  

N@0)7  

D"5;+7$%  

 *7'P
1 +";)?%  

 R0)@7
*$G!$%  

&]A$1)MF ?J$1,#$ 

%&A1>=>#$ <'F  209.95 3 69.98 

0.868 
 5#$+ "'c
 \&'[&L,- 

%&A1>=>#$ 7U$+  16605.05 206 80.61  

t1>=>#$  16815.00 209  

7>EK# Q&>4)R$ 

>=>#$ <'F%&A1  57.99 3 19.33 

0.407 
 5#$+ "'c
 \&'[&L,- 

%&A1>=>#$ 7U$+  9780.43 206 47.48 

t1>=>#$  9838.42 209  

.0'(1#$ <>h$ 

%&A1>=>#$ <'F  31.56 3 10.52 

0.317 
 5#$+ "'c
 \&'[&L,- 

%&A1>=>#$ 7U$+  6841.75 206 33.21 

t1>=>#$  6873.31 209  

 QT>? N> 59TE#$
>E#$7 

%&A1>=>#$ <'F  251.32 3 83.77 

3.818 
 +)A 5#$+

0.01  
%&A1>=>#$ 7U$+  4519.56 206 21.94 

t1>=>#$  4770.88 209  

.0'(1#$ Q$+h$ 

%&A1>=>#$ <'F  233.87 3 77.96 

2.830 
 +)A 5#$+

0.05  
%&A1>=>#$ 7U$+  5675.65 206 27.55 

t1>=>#$  5909.52 209  

 5'K3#$ 5="+#$
#.0'(1#$ &!"K 

%&A1>=>#$ <'F  1634.32 3 544.77  
1.007 

 

 5#$+ "'c
 \&'[&L,- 

%&A1>=>#$ 7U$+  111392.67 206 540.74 

t1>=>#$  113027.00 209  

 5>'9)2 ( +)A 5'#1+=#$)+.l=3 ;206 ( 5#R+ *14X> +)A0.05 =2.60 5#R+ *14X> +)A1 ;0.01 =3.78  

  

IF&X#$ 71+=#$ <> <'F4':  

-  1  =1 *14  X> +  )A 5'[&  L,- 5  #R+ %$C I1"  J +)0.01 ( .  J +  EbF"7  >E#$ QT  >? N  > 5  9TE#$" ;
 *14X> +)A1)0.05 ( .J +EbF".0'(1#$ Q$+h$" 5)'E#$ +$"Jh i"FU#$ %$1)X# \&EF4. 
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-  .   J 5'[&   L,- 5   #R+ %$C \&   91"J q[&   4)#$ +   =4 8   # <'   , .   J.9&   F  \&   EF4 .0'(1   #$ &   !"#$ +&   EFH
 +$"Jh i"FU#$ %$1)X#5)'E#$. 

  

 &   !"#$ +&   EFH W   KA 8   ][$+H .   J 5   )'E#$ +$"   JH %&="+   # 5'F&   X,#$ %&O   X14>#$ <'   F' .#&   4#$ 71+   =#$1
 .0'(1#$i"FU#$ %$1)X# \&EF4 5'[&L,Y$ 5#R+#$ %$C:  

  

 71+=)35(  

i"FU#$ %$1)X# \&EF4 .0'(1#$ &!"#$ WKA 5)'E#$ +$"JH %&="+# 5'F&X,#$ %&OX14>#$ <'F'  

  

+'O)7$%  Z"';$%  $%!!5  
 N@0)7$%
.;"@#$%  

 1%+#-G%
 +"'57$%  

 QT>? N> 59TE#$
7>E#$ 

5 79MJ %$1)X 81  38.94 4.94 

6-10 %$1)X  87  39.83 3.71 

11 -15 5)X  19  41.42 4.75 

 <> "e3H15 5)X  23 36.91 6.66 

.0'(1#$ Q$+h$ 

5 79MJ %$1)X 81  39.84 5.48 

6-10 %$1)X  87  38.60 4.79 

11 -15 5)X  19  42.05 6.22 

 <> "e3H15 5)X  23 40.70 5.22 

  

 \& EF4 .0'(1 #$ & !"#$ +& EFH . J I1" 0#$ B& =4$ < A 2Z3K# V'0'Z "&F4U$ q[&4) <'F' .#&4#$ 71+=#$1
i"FU#$ %$1)X#:  
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 71+=)36(  

i"FU#$ %$1)X# \&EF4 .0'(1#$ &!"#$ .J I1"0#$ B&=4$ <A 2Z3K# V'0'Z "&F4U$ q[&4)  

  

+'O)7$%  Z"';$%  
5  D%0-@

KPaF 

6-10 

D%0-@  
11 -15 *-@  

 QT>? N> 59TE#$
7>E#$ 

6-10 %$1)X  0.889   

11 -15 5)X  2.483 1.594  

 <> "e3H15 5)X  2.025 2.915 *4.508 

.0'(1#$ Q$+h$ 

6-10 %$1)X  1.242   

11 -15 5)X  2.213 3.455  

 <> "e3H15 5)X  0.856 2.098 1.357 

  

 1+=#$ <> <'F4'<'PF&X#$ <'#:  

 -  .  J I1"  0#$ <H +  EbF"QT>?  #$ N  > 5  9TE#$" i"  FU#$ a1C 5  A1>=> <'  F %  )&3 ;)11-15 5)  X (

 i"FU#$ a1C 5A1>=>1) <> "e3H15 5)X( i" FU#$ a1C 5 A1>=> `#& L# ;)11-15 5) X ( < >
5)'E#$ +$"JH. 

 -  .  J I1"  0#$ B&  =4$ <  A V'0'  Z "&  F4U$ 2  Z3' 8  # <'  , .  J +  EbF".0'(1  #$ Q$+h$"  \&  EF4  "  'd4>#
5)'E#$ +$"Jh i"FU#$ %$1)X. 

 q[& 4)#$ < > `!4'V )H  R+ =14 I1" J %$C 5 #R+ 5'[& L,- . J 5 'K3#$ 5 ="+#$ K# .0'(1 #$ & !"
 b4*? E " 'd4># ;i" FU#$ %$1) X $C /1 "' Z' W #- 71 F9 D" 0#$  ;a"0 L#$+1 =1 ( ,T) & ))3#1  I1" J

 bF .J 5'[&L,- 5#R+ %$C a+E" N> 59TE#$QT>? 7>E#$" 1".0'(1#$ Q$+h$".  

 : ,&F#$ 1? E'1 +1 =1 8+ AI1" J %$C 5 #R+ 5'[& L,- +& EFo# .0'(1 #$ & !"#$ . J: " ?J$1 ,#$
&]A$1)MF" ;"7 >EK# Q& >4)R$" ;1".0'(1 #$ < >h$"  i" FU#$ %$1) X "'eM 4 <H 1 / ;i" FU#$ %$1) X# *? Eb4

 1 7 e&>4> & F'"P4 <1 3' +&EFh$ BC/ WKAi+ ,$1 5 ="+F ;<H : ', J$1 ,#$ 8& () p"$1 O#$ q>& )"F . J ?
5F  X)#&F <'0(1  >K#  5  '+&>#$ ?J$1  ,#$ rUh&  F1 W  KA &  /+&>4A$ "+  PF i"  FU#$ %$1)  X W  KA +  >4E' R

7  >E#$ Od  ! 7  >,4 W  KA V  4"+91 2  (1>#$ Q&  OA1 iQ&  03$ &  >H ; 8]#&  >Ah <'0(1  >#$ Q&  >4) V  )^J R
;p"$1 O#$ q>& )"F .J <'0(1>#$ N'>=# i"FU#$ %$1)XF "eM4' $ <H kF XF $C /1 OF4" ' 2 (1>#$ Q& >4)

Od  !#$ 7  >,41 ;7  >E#$ .  J .)&  04#$1 ;rT  UY$ 7  e> i"  FU#$ %$1)  X <  > "  'e3F 8  /H "1>M  F ; &  >H
 bF# 5F  X)#&F +  E".0'(1  #$ <  >h$" ; <H kF  XF $C  /1 ;i"  FU#$ %$1)  XF "eM  4' R .0'(1  #$ <  >h$ <H +  =)J
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  (  !!"  #$%&!!'( )*+,!!- ./!!0$ 1 2,!!3 45!!0- 6!!$'&7'( 8&!!9'( 6!!',5&  !!" :!!%&*'( 6!!',5&'( ;,!!<=>( 4
4*/'( )* 4?#'( @(A',-& 6$B,C'( @,-&C/',- D,*&7 E7$7<=& :%&*'( F$G.= 6B,$B'.  

!C#=( 7!C" H #$%&!'( ,!I.J' 6!$J5'( 6!K.7J' 6$L,?MN 6'17 @(A O&." 7&K& 27/' 6-B>',-&@  P!*
 )!!* 4!!5 6!!K$=>'( EA!!G 6!!B(.7 2$G(.!!-N 6',*!!0 &!!-Q)2010( H 6!!B(.7 7(&!!K & 4!!$JR S$!!0'( TU!!$U3 .$.!!0

)2007( 6B(.7 H VB&* & )&G7*'( 7$*M'( 7-3 W&(7!J-'()2005( 6!B(.7& H 7!',R W&(.!'()2005( H
T.-R'( @(&>B' XU/Y= ,I.'( 6K.7  " O&." 7&K& 273 V'N @,B(.7'( EAG @.,0Q 8$M.  

 Y-' 6-B>',- ,*Q W7/" P* 6Z[/'(\[*U 4!*/'("  & 7!/-" #$%&!'( \(7+(" 6!'17 @(A O&.!" 7&!K&" H
,!!!?MN 6$L,!!!*<$" T.!!!-R'( @(&>!!!B' XU!!!/Y=  Y$ 1 D,-.9=!!!B* D(.!!!*Q .!!!-=/]!!!'A& H  @(&>!!!B  !!!" 27!!!C='( P!!!* )+
6!!!!#$%&'(  7(7U!!!!= :!!!!%&*'( )^!!!!" .&!!!!_==&E\[!!!!*U P!!!!* `!!!!=,Z[3  @,!!!!Z[/'( 6!!!!/$-_ V!!!!J3 47!!!!$ (A!!!!G&

$_!!BJ#'( P!!*=K*'(  !!" 6J$!!?+( 6!!$3,*=K1( E\(7Q )^!!" ]'A!!5 H6!!*,3 6!!$-./'( @,!!/*=K*'(& 6!!?,R  >
$  #$%&'(`J*3 4,K*  " T.-R `-,B=5,- 7(7U.  

  

5.5-   ! "#$%&'() *'+,() "'- .$/*012 .(34 5)6 7&,- 48&! 3 4),'-9 :4'( .';<=() .'>$?@( :A'>
.;$>(). 

 6!!!><*'( 6!!!/$-_ .!!!aQ b!!!M#' W7,!!!M+( )$,!!!-='( 4!!!$JM= \(.!!!KN 2!!!=)W.(7N 4&L!!!B*-  :!!!%&*
 >(7$*- )U,R* 4&LB*- F=,5- 4!*,3 ((.!"Q X7!'  #$%&!'( ,!I.'( V!J3  ',!='( 4&7!K'(& H6!>$/'( 7

]'A )$-$:  
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 4&7K)37(  

:05J' W7,M+( )$,-='( 4$JM= cL,=> )$-$  

6>$/'( 7(."+ 6><*'( 6/$-_' D,/-=  #$%&'( ,I.'(  " O&.#'( )3  

  

"#$%&() *+,()  B$*?!() ,40=  
C&=8=  

5*>?,=()  

 5*8,4
.$,1()  

@D&!=  

5*>?,=()  

 .=$E
F ,*?!G)  

 :&!D=
.(34()  

,<3(&>d- U"(&M'( 

@,3&*K*'( )$-  558.148 4 139.537 

1.760 
 6'(7 .$e
 D,$L,?MN 

@,3&*K*'( 4R(7  16256.847 205 79.302  

f&*K*'(  16814.995 209  

4*/J' \,*=>1( 

@,3&*K*'( )$-  565.018 4 141.254 

3.123 
 7>3 6'(7

0.05 
@,3&*K*'( 4R(7  9273.406 205 45.236 

*K*'(f&  9838.424 209  

 #$%&'( )*+(  

@,3&*K*'( )$-  578.105 4 144.526 

4.706 
 7>3 6'(7

0.01 
@,3&*K*'( 4R(7  6295.210 205 30.708 

f&*K*'(  6873.314 209  

 \[*U P* 6Z[/'(
4*/'( 

@,3&*K*'( )$-  43.200 4 10.800 

0.468 
 6'(7 .$e
 D,$L,?MN 

@,3&*K*'( 4R(7  4727.681 205 23.062 

f&*K*'(  4770.881 209  

 #$%&'( \(7+( 

@,3&*K*'( )$-  341.570 4 85.393 

3.144 
 7>3 6'(7

0.05 
@,3&*K*'( 4R(7  5567.954 205 27.161 

f&*K*'(  5909.524 209  

 ,I.J' 6$J5'( 6K.7'(
 #$%&'( 

@,3&*K*'( )$-  6775.774 4 1693.94 

3.268 
 7>3 6'(7

0.05 
(7@,3&*K*'( 4R  106251.222 205 518.299 

f&*K*'(  113026.995 209  

 6*$Z): ( 7>3 6$'&7K'()7.g=4 H205 ( 6'17 X&=B* 7>30.05 =2.37 6'17 X&=B* 7>3& H0.01 =3.32  

  

O-,B'( 4&7K'( )* )$-=$:  

-  X&=!!B* 7!!>3 6$L,!!?MN 6!!'17 @(A O&.!!" 7!!K&= `!!>Q)0.01 (  !!" 7!!/Y-" #$%&!!'( )!!*+("H  7!!>3&
 X&=!!B*)0.05 (  !!" W7!!/Y-"4!!*/J' \,!!*=>1(" &" #$%&!!'( \(7+(" & H ]'A!!5 ,!!I.J' 6!!$J5'( 6!!K.7'(

6>$/'( 7(."+ 6><*'( 6/$-_' D,/-=  #$%&'(. 

-   !" 6$L,!?MN 6!'17 @(A D,!Z&." cL,=>'( 7K= 2' )$M  " 7!/Y-",!<3(&>d- U"(&!M'(" & H 7!/Y-" 6!Z[/'(
4*/'( \[*U P*" <*'( 6/$-_' D,/-=6>$/'( 7(."+ 6>. 
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  #$%&!!'( ,!!I.'( V!!J3 2!!<L(7Q  !!" 6!!>$/'( 7(.!!"Q @,K.7!!' 6$-,!!BM'( @,_!!B&=*'( )$!!-$  ',!!='( 4&7!!K'(&
6><*'( 6/$-_' D,/-= 6$L,?Mh( 6'17'( @(A:  

  

 4&7K)38(  

 VJ3 6>$/'( 7(."Q @,K.7' 6$-,BM'( @,_B&=*'( )$-$ #$%&'( ,I.'( 6><*'( 6/$-_' D,/-=  

  

,$H!=()  B*$?()  44>()  
 @D&!=()
"?*D1()  

 F),1;3)
I,*$>=()  

4*/J' \,*=>1( 

W.(7N 4&LB* 51  38.50  5.525  

 >(7$* :%&*  75  35.18  7.116  

)U,R* 4&LB*  20  34.05  7.549  

F=,5  37  34.86  7.071  

4*,3  27  37.66  6.551   

 #$%&'( )*+( 

W.(7N 4&LB* 51  31.45  5.337  

 >(7$* :%&*  75  30.81  4.783  

)U,R* 4&LB*  20  26.90  3.918  

F=,5  37  27.64  6.917  

4*,3  27  30.96  6.688   

 #$%&'( \(7+( 

W.(7N 4&LB* 51  41.76  5.240  

 >(7$* :%&*  75  38.54  5.264  

)U,R* 4&LB*  20  38.75  5.320  

F=,5  37  39.24  4.639  

4*,3  27  39.70  5.655   

 ,I.J' 6$J5'( 6K.7'(
 #$%&'( 

4&LB* W.(7N 51  188.25  21.494  

 >(7$* :%&*  75  178.30  22.029  

)U,R* 4&LB*  20  170.05  22.429  

F=,5  37  175.18  23.048  

4*,3  27  183.03  26.715   

  

 @(A T._,!!R*'( @,$5&J!!B  !!" O&.!!#'( E,!!K=( )!!3 :!!05J' `$#$!!0 .,!!-=R( cL,!!=> )$!!-$  ',!!='( 4&7!!K'(&
6><*'( 6/$-_' D,/-= 6'17'(:  
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4&7K )39(  

  " O&.#'( E,K=( )3 :05J' `$#$0 .,-=R( cL,=> #$%&'( ,I.'( 6><*'( 6/$-_' D,/-=  

  

,$H!=()  B*$?()  I,)42 J&/D= 
 F%&=
";)4$=  

 J&/D=
BA*G=  

K!*L  

4*/J' \,*=>1( 

 >(7$* :%&*  3.323     

)U,R* 4&LB*  4.459  1.136    

F=,5  3.644  0.321  0.814   

4*,3  0.8431  2.480   3.616  2.801 

 #$%&'( )*+( 

 >(7$* :%&*  0.637     

)U,R* 4&LB*  4.551 * 3.913    

F=,5  3.802 *  3.164  0.748   

4*,3  0.488  0.149   4.063 3.314 

 #$%&'( \(7+( 

 >(7$* :%&*  3.218 *    

)U,R* 4&LB*  3.014  0.203    

F=,5  2.521  0.696  0.493   

4*,3  2.061  1.157   0.953  0.460 

 ,I.J' 6$J5'( 6K.7'(
 #$%&'( 

 >(7$* :%&*  9.948     

)U,R* 4&LB*  18.204  8.256    

F=,5  13.065  3.117  5.139   

4*,3  5.217  4.730   12.987   7.847 

  

)$C-,B'( )$'&7K'( )* )$-=$:  

 -   " O&.#'( )Q 7/Y-" #$%&'( )*+(" & 6!$M,> )!* W.(7N 4&LB* 63&*K* )$- @>,5 H!*K*  =3&
F!!=,5& )U,!!R* 4&L!!B* X.!!RQ 6!!$M,> )!!* H O&.!!#'( @!!>,5& )!!* W.(7N 4&L!!B* 6!!3&*K* i',!!?'

6>$/'( 7(."Q. 

 - )Q&   !!" O&.!!#'( 7!!/Y-" #$%&!!'( \(7+(" H @!!>,5 & W.(7N 4&L!!B* 6!!3&*K* )$!!- 6!!3&*K* :!!%&*
 H >(7$*O&.#'( @>,5& 6>$/'( 7(."Q )* W.(7N 4&LB* 63&*K* i',?'. 

 -  .,-=R( :05$ 2' )$M  " ,!I.J' 6!$J5'( 6!K.7'(& 4!*/J' \,!*=>1(  !" O&.!#'( E,!K=( )!3 `$#$!0
6>$/'( 7(."Q X7' 6><*'( 6/$-_' D,/-=  #$%&'(. 
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 cL,=>'( )* iI=$&7&K& O&." @(A 6'17 6$L,?MN  "  Y=  #$%&!'( ,I.'(XU!/  6!/$-_ .!$9=*'
(AG& H6><*'( .$0$ V'N j". j.#'(  Y$& HW.#?'(j.!#'( 47-=B W.#!?'( j.#',!-  4$7!-'( `!K&*'(

 &G&"7K&= O&." @(A 6'17 6$L,?MN  "  Y=  #$%&'( ,I.'(XU/ 6><*'( 6/$-_ .$9=*'".  

$L,?Mh( 6'17'( @(A O&.#'( EAG&6  #$%&'( ,I.'( .$9=*' @>,5 7,!/-k': " #$%&!'( )!*+(" H
"4*/J' \,*=>1(" &" #$%&'( \(7+(".  

 )Q ]!'A \(.& F-!B'( 8!M,-'( &U/$&,!/-+( EA!G.!Rl :!%&* V!'N :!%&* )!* :!J=R= 7  F!BM
`!!=><* 6!!/$-_ 4[!!R )!!* 7,!!/-+( EA!!<' `=!!B.,**& E.&/!!0& `!!B,BMN `!!' :!!%&* 4!!5 )Q 8!!$M H 6!!K.7

 )*BM m(& `$" \(7+(& 4*/J' \,*=>1(n, )$.Ro( )3 :J=R$ )*+,-.  

 Y- ,!!*Q W7!!/"U"(&!!M'( ,!!<3(&>d-" &"\[*U!!'( P!!* 6!!Z[/'(" HL,!!?MN 6!!'17 @(A O&.!!" 7!!K&$ [!!"6$ H
 :!!!%&* 4!!!5" `!!!=><* 6!!!/$-_ 4[!!!R )!!!*& )$->,!!!KJ' f,-!!!0^5 6!!!$&>/*'(& 6!!!$7,*'( U"(&!!!M'( )!!!3 8!!!M-$
>'(& W7,*'()$#%&*'( 2%/*  " OCM=$ (AG&  B# \(&B 7M VJ36!Z[/'( ]'A5 H   Z,!- P!*\[*U!'( H

 &<" 6$&,!B=* 6K.7- ]!'A& ,!-$.C= )$#%&!*'( P!$*K X7!')+  6$.!0-'( n#>!'( 6!/$-_ P!* O!"(&=$ ]!'A
$3,*=K1(6.  

 7&K& 8M,-'( .B#$&  " O&.#'( 7/Y-" #$%&!'( )*+("  & 7!/Y-" \(7+( #$%&!'("H  i',!?' 4&L!B*
W.(7N  6!!><*'( 6!!/$-_ )d!!-W.(7N 4&L!!B*5  .7!!C' ,<-M,!!? 4!!Gp$n&!!*J*  D,!!$#$%& .(.C=!!B1( )!!*  ,!!**

 #$%&'( )*+,- E.&/0 V'N W7p$ 5& ',/'( `L(7d- `B#> )3 `=.5" ]'A.  

 @C#=( 7Z& 6B(.7 P* 6B(.7'( EAG cL,=> ,!>$' & F!B=M*'( )(&.!* 7&!/JK)2005( H@.,!0Q  !='( 

6><*'( 6/$-_ .$9=*' XU/Y=  #$%&'( ,I.'(  " 6$L,?MN 6'17 @(A O&" 7&K& V'N.  

 

5.6-   ! "#$%&''() *''+,() "''- .$/*''012 .''(34 5)6 7&,''- 4''8&! 3 4),''-9 :4''( J''=>() B*''L=( :A''>
.;$>().  

= \(.K^- 8M,-'( 2,Z 4!*/'( ),5* .aQ bM#' W7,M+( )$,-='( 4$JM) H !*$JZh( TU!e F!=5*
 >(7$* H6*,/'( )U,R*'( HP$U&='( U5(.* H6$3.#'( F=,5*'( ( H6!>$/'( 7(.!"Q X7!'  #$%&'( ,I.'( VJ3

]'A )$-$  ',='( 4&7K'(&:  
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 4&7K)40(  

:05J' W7,M+( )$,-='( 4$JM= cL,=> )$-$  

=  #$%&'( ,I.'(  " O&.#'( )36>$/'( 7(."+ 4*/'( ),5*' D,/-  

  

"#$%&() *+,()  B$*?!() ,40=  
C&=8=  

5*>?,=()  

 5*8,4
.$,1()  

@D&!=  

5*>?,=()  

 .=$E
F ,*?!G)  

 :&!D=
.(34()  

,<3(&>d- U"(&M'( 

@,3&*K*'( )$-  380.91 4  95.23 

1.188 
 6'(7 .$e
 D,$L,?MN 

@,3&*K*'( 4R(7  16434.08 205 80.17  

f&*K*'(  16815.00 209  

4*/J' \,*=>1( 

@,3&*K*'( )$-  144.54 4  36.14 

0.764 
 6'(7 .$e
 D,$L,?MN 

@,3&*K*'( 4R(7  9693.88 205 47.29 

f&*K*'(  9838.42 209  

 #$%&'( )*+(  

@,3&*K*'( )$-  175.84 4  43.96 

1.346 
 6'(7 .$e
 D,$L,?MN 

@,3&*K*'( 4R(7  6697.47 205 32.67 

f&*K*'(  6873.31 209  

 \[*U P* 6Z[/'(
4*/'( 

@,3&*K*'( )$-  201.42 4  50.36 

2.259 
 6'(7 .$e
 D,$L,?MN 

@,3&*K*'( 4R(7  4569.46 205 22.29 

f&*K*'(  4770.88 209  

 #$%&'( \(7+( 

@,3&*K*'( )$-  67.44 4  16.86 

0.592 
 6'(7 .$e
 D,$L,?MN 

@,3&*K*'( 4R(7  5842.09 205 28.50 

f&*K*'(  5909.52 209  

 ,I.J' 6$J5'( 6K.7'(
 #$%&'( 

@,3&*K*'( )$-  2960.12 4  740.03 

1.378 
 6'(7 .$e
 D,$L,?MN 

@,3&*K*'( 4R(7  110066.88 205 536.91 

f&*K*'(  113027.00 209  

 6*$Z): ( 7>3 6$'&7K'()7.g=4 H205 ( 6'17 X&=B* 7>30.05 =2.3717 X&=B* 7>3& H 6'0.01 =3.32  

  

O-,!!B'( 4&7!!K'( )!!* )$!!-=$ `!!>d-  E7,!!/-d-  #$%&!!'( ,!!I.'(  !!" 6$L,!!?MN 6!!'17 @(A O&.!!" 7!!K&= 1
6>$/'( 7(."+ 4*/'( ),5*' D,/-= 6$J5'( `=K.7&H (AG& .$0$ V'N 4&-Z j.#'( W.#?'(.  

]!!'A \(.& F-!!B'( 8!!M,-'( &U!!/$&  !!"  )Q  !!" T7!!M(& 6!!K.7 V!!J3 q.(&!!_'( c*,!!>.-  #%&!!*
G,I. #$%&'( 2 E7,/-Q P$*K-  H4*/'( ),5* .$9=*' 6-B>',- &PK.$ (AG  WA!'( 4!*/'( ),!5* )Q V!'N

 W7p!!$ ,!!** 2!!<*%/*' 6-!!B>',- `-,!!0=* )&!!5$ 7,!!5$ `!!$" )&!!J*/$!!$9=*'( (A!!<- 2<a(.!!=5( 27!!3 V!!'N.H  [!!"
H2!<J*3 )5,!*Q :[=R(  " 2G.$e& )$#%&* 6L" &Q .Rl& :%&* )$- U$$*= 7K&$  EA!G @!C#=( 7!Z&
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'( P!!* 6!!K$=> 6!!K$=>6!!B(.7 2$G(.!!-N  6',*!!0 &!!-Q)2010( 6!!'(7 O&.!!" 7&!!K& 27!!3 V!!'N @.,!!0Q  !!='( H
4*/'( ),5*' XU/Y=  #$%&'( ,I.'(  " ,$L,?MN  

  

5.7-   ! "#$%&''() *''+,() "''- .$/*''012 .''(34 5)6 7&,''- 4''8&! 3 4),''-9 :4''( .''%-*1=M( :A''>
.;$>().  

 b!!!M#' W7,!!!!M+( )$,!!!-='( 4!!!$JM= \(.K^!!!!- 8!!!M,-'( 2,!!!Z 6!!!!%",M* .!!!aQ) HTU!!!!e HTU!!!e 4,*!!!0
i". Hn>&$>,R HV_B&'( (]'A )$-$  ',='( 4&7K'(& H6>$/'( 7(."Q X7'  #$%&'( ,I.'( VJ3:  

  

 4&7K)41(  

 :05J' W7,M+( )$,-='( 4$JM= cL,=> )$-$  

6>$/'( 7(."Q X7' 6%",M*J' D,/-=  #$%&'( ,I.'(  " O&.#'( )3  

"#$%&() *+,()  B$*?!() ,40=  
C&=8=  

=()5*>?,  

 5*8,4
.$,1()  

@D&!=  

5*>?,=()  

 .=$E
F ,*?!G)  

 :&!D=
.(34()  

,<3(&>d- U"(&M'( 

 

@,3&*K*'( )$-  2048.85  4  512.21 

7.111 
 7>3 6'(7

0.01  
@,3&*K*'( 4R(7  14766.14 205 72.03  

f&*K*'(  16815.00 209  

4*/J' \,*=>1( 

@,3&*K*'( )$-  885.65 4  221.41 

5.070 
7>3 6'(7 

0.01  
@,3&*K*'( 4R(7  8952.78 205 43.67 

f&*K*'(  9838.42 209  

 #$%&'( )*+(  

@,3&*K*'( )$-  702.06 4  175.51 

5.830 
 7>3 6'(7

0.01  
@,3&*K*'( 4R(7  6171.26 205 30.10 

f&*K*'(  6873.31 209  

 \[*U P* 6Z[/'(
4*/'( 

@,3&*K*'( )$-  228.74 4  57.18 

2.581 
(7 7>3 6'

0.05  
@,3&*K*'( 4R(7  4542.14 205 22.16 

f&*K*'(  4770.88 209  

 #$%&'( \(7+( 

@,3&*K*'( )$-  253.39 4  63.35 

2.296 
 6'(7 .$e
 D,$L,?MN 

@,3&*K*'( 4R(7  5656.13 205 27.59 

f&*K*'(  5909.52 209  

 ,I.J' 6$J5'( 6K.7'(
 #$%&'( 

@,3&*K*'( )$-  14375.08 4  3593.77 

7.468 
 7>3 6'(7

0.01  
@,3&*K*'( 4R(7  98651.92 205 481.23 

f&*K*'(  113027.00 209  

  !"#)$ ( %&'  "()%*(+),.-=4 .205 (  (/, 01234 %&'0.05 =2.37  (/, 01234 %&') .0.01 =3.32  
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O-,B'( 4&7K'( )* )$-=$:  

   X&=!!!B* 7!!!>3 6$L,!!!?MN 6!!!'17 @(A O&.!!!" 7&!!!K&)0.01 (  !!!" 7,!!!/-Q",!!!<3(&>d- U"(&!!!M'(" H
"4!*/J' \,!*=>1(" H" #$%&!'( )!*+(" 7(.!!"+ 6!%",M*J' D,!/-=  #$%&!'( ,!I.J' 6!$J5'( 6!K.7'(& H

6>$/'(. 

   X&=!!!!B* 7!!!!>3 6$L,!!!!?MN 6!!!!'17 @(A O&.!!!!" 7&!!!!K&)0.05 (  !!!!" 7!!!!/Y-" \[!!!!*U P!!!!* 6!!!!Z[/'(
4*/'("6>$/'( 7(."+ 6%",M*J' D,/-= H. 

   cL,!!!!=>'( 7!!!!K= 2!!!!' )$!!!!M  !!!!"  !!!!" 6$L,!!!!?MN 6!!!!'17 @(A D,!!!!Z&." 7!!!!/Y-" #$%&!!!!'( \(7+("  D,!!!!/-=
6>$/'( 7(."+ 6%",M*J'. 

 

 ,!!!I.'( 7,!!!/-Q V!!!J3 2!!!<L(7Q  !!!" 6!!!>$/'( 7(.!!!"Q @,K.7!!!' 6$-,!!!BM'( @,_!!!B&=*'( )$!!!-$  ',!!!='( 4&7!!!K'(&
6%",M*J' D,/-= 6$L,?Mh( 6'17'( @(A  #$%&'(:  
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     4&7K)42(  

,_B&=*'( )$-$6%",M*J' D,/-=  #$%&'( ,I.'( VJ3 6>$/'( 7(."Q @,K.7' 6$-,BM'( @  

  

"#$%&() *+,()  B*$?()  44>()  
 @D&!=()
"?*D1()  

 F),1;3)
I,*$>=()  

,<3(&>d- U"(&M'( 

4,*0'( 27 36.89 5.92 

TUe  85 36.79 7.20 

V_B&'(  30 31.23 11.09 

n>&$>,R  17 40.06 6.23 

i".  51 30.98 10.31 

(4*/J' \,*=>1 

4,*0'( 27 38.11 5.10 

TUe  85 37.01 5.21 

V_B&'(  30 31.70 9.95 

n>&$>,R  17 38.59 4.58 

i".  51 35.47 7.47 

 #$%&'( )*+( 

4,*0'( 27 33.07 3.32 

TUe  85 30.42 4.64 

V_B&'(  30 26.37 8.84 

n>&$>,R  17 31.29 5.65 

i".  51 29.61 5.10 

P* 6Z[/'(  \[*U
4*/'( 

4,*0'( 27 40.33 3.25 

TUe  85 39.95 5.15 

V_B&'(  30 38.47 5.00 

n>&$>,R  17 40.53 3.20 

i".  51 37.78 4.81 

 ,I.J' 6$J5'( 6K.7'(
 #$%&'( 

4,*0'( 27 188.04 14.69 

TUe  85 183.94 18.87 

V_B&'(  30 165.20 32.54 

n>&$>,R  17 192.59 18.69 

i".  51 173.67 23.17 
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 D,!!!/-=  #$%&!!!'( ,!!!I.'(  !!!" O&.!!!#'( E,!!!K=( )!!!3 :!!!05J' `$#$!!!0 .,!!!-=R( cL,!!!=> )$!!!-$  ',!!!='( 4&7!!!K'(&
6%",M*J':  

  

 4&7K)43(  

 6%",M*J' D,/-=  #$%&'( ,I.'(  " O&.#'( E,K=( )3 :05J' `$#$0 .,-=R( cL,=>  

  

"#$%&() *+,()  B*$?()  J*=N() OAP  Q@D&()  R;&$;*G  

3(&>d- U"(&M'(,< 

TUe  0.101    

V_B&'(  5.656 5.555   

n>&$>,R  3.170 3.271 *8.826  

i".  5.909 *5.808 0.253 *9.078 

4*/J' \,*=>1( 

TUe  1.099    

V_B&'(  *6.411 *5.312   

n>&$>,R  0.477 1.577 *6.888  

i".  2.641 1.541 3.771 3.118 

 #$%&'( )*+( 

TUe  2.651    

V_B&'(  *6.707 *4.057   

n>&$>,R  1.780 0.871 4.928  

i".  3.466 0.816 3.241 1.686 

 \[*U P* 6Z[/'(
4*/'( 

TUe  0.380    

V_B&'(  1.867 1.486   

n>&$>,R  0.196 0.577 2.063  

i".  2.549 2.169 0.682 2.745 

 ,I.J' 6$J5'( 6K.7'(
 #$%&'( 

TUe  4.096    

V_B&'(  *22.837 *18.741   

n>&$>,R  4.551 8.647 *27.388  

i".  14.370 10.275 8.467 18.922 

  

)$C-,B'( )$'&7K'( )* )$-=$:  

 - N  !!!!" O&.!!!!#'( ) 7!!!!/Y-",!!!!<3(&>d- U"(&!!!!M'(" )$!!!!- @!!!!>,5 H =3&!!!!!*K*& i!!!!". 6!!!!%",M* 6!!!!3&*K* 

 =%",M* TUe  & =3&*K* i',?' Hn>&$>,R  =%",M* 6>$/'( 7(."Q )* n>&$>,R& TUe. 
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 - N!!!" O&.!!!#'( )   7!!!/Y-",!!!<3(&>d- U"(&!!!M'("6!!!3&*K*& V_!!!B&'( 6!!!%",M* 6!!!3&*K* )$!!!- @!!!>,5 H 

6%",M* 63&*K* i',?' Hn>&$>,R 6%",M* 6>$/'( 7(."Q )* n>&$>,R. 

 - N  !!!!" O&.!!!!#'( ) 7!!!!/Y-"4!!!!*/J' \,!!!!*=>1("!!!!* V_!!!!B&'( 6!!!!%",M* 6!!!!3&*K* )$!!!!- @!!!!>,5 H 6!!!!$M,> )
TU!!e H4,*!!0'( @,!!3&*K*&  &n>&$>,!!R U!!e H4,*!!0'( @,!!3&*K* i',!!?' HT  & 7(.!!"Q )!!* n>&$>,!!R

6>$/'(. 

 - N  !!!!" O&.!!!!#'( ) 7!!!!/Y-" #$%&!!!!'( )!!!!*+(" 6!!!!$M,> )!!!!* V_!!!!B&'( 6!!!!%",M* 6!!!!3&*K* )$!!!!- @!!!!>,5 H
6>$/'( 7(."Q )* TUe& H4,*0'(  =3&*K* i',?' HTUe& H4,*0'(  =3&*K*&. 

 - N 6!$M,> )* V_B&'( 6%",M* 63&*K* )$- @>,5 H #$%&'( ,I.J' 6$J5'( 6K.7'(  " O&.#'( )
!!3&*K*& 7(.!!"Q )!!* n>&$>,!!R& TU!!e& 4,*!!0'( @,!!3&*K* i',!!?' Hn>&$>,!!R& TU!!e& 4,*!!0'( @,
6>$/'(. 

 - ( P_=!!!B$ 2!!!' )$!!!M  !!!".,!!!-=R `$#$!!!0   !!!" O&.!!!#'( E,!!!K=( )!!!3 :!!!05'( 7!!!/Y-" \[!!!*U P!!!* 6!!!Z[/'(
4*/'(" 6%",M*J' D,/-= 6>$/'( 7(."Q )$-. 

 - 7!K&= `!>Q cL,!=>'( )!* i!I=$& O&.!" @(A 6!'17 6$L,!?MN  !" %&!'( ,!I.'( Y=  #$XU!/  .!$9=*'
6!%",M*'((A!G& H .$!0$ V!'N j!". j.!#'( 4$7!-'( j.#',!- 4&!-C'(& HW.#!?'( `!K&*'(  WA!'(

 VJ3 b>$7!K&= `!>Q O&.!" @(A 6!'17 6$L,!?MN  !"  Y=  #$%&!'( ,!I.'(XU!/  .!$9=*' 6!%",M*'(
 @>,5&6>$/'( 7(."Q )* n>&$>,R& TUe& 4,*0'( @,3&*K* i',?'. 

  !!" O&.!!" 7&!!K& 8!!M,-'( &U!!/$&  #$%&!!'( ,!!I.J' 6!!$J5'( 6!!K.7'( i',!!?' 6!!%",M*J' XU!!/Y=
 ,<>,5!!!B 4&!!!?Q  !!!" 6!!!3&>=*& T.!!!$-5 @,!!!%",M*'( EA!!!G )Q n>&$>,!!!R& TU!!!e& 4,*!!!0'( @,!!!%",M*
 4!!J*'( 27!!3  !!" :!!%&*'( 73,!!B$ ,!!** n,!!>'( )!!* 6!!#J=R* _,!!*>Q& @,!!",Ca V!!J3 W&!!=M=  ',!!=',-&

 .*A!!!='(&4!!!*/'( )!!!*2!!!5M- O_,!!!>*'( EA!!!G  !!!" :!!!%&*'( )^!!!" ]'A!!!5 H  7!!!3,-=& ,<=M,!!!B* f,!!!B=(
 X.RQ @,%",M*  " )$.Ro( EARd$ 2' ,* U"(&M'( )* :%&*'(  _/Y$ ,<L,$MQ.  

  ,>A!!RQ &!!'& )$L7!!=-* E7!!M&' 7!!/Y- 4!!5 - 7!!/Y-",!!<3(&>d- U"(&!!M'( " i',!!?' 6!!'17'( F-!!B )Q 7!!K>"
 \,!!$M+( @(A T.!!$-5'( O_,!!>*'( EA!!G  !!" q.(&!!_'( :!!%&* )Q &!!G n>&$>,!!R& 4,*!!0'( @,!!%",M*

'( V!!!J3 4&!!!?M'( V!!!J3 T&[!!!3 n,!!!>'( P!!!* 4!!!?(&=J' @(.,$!!!B ."&!!!=' 6!!!B,* 6!!!K,M  !!!" T7!!!3,-=*
T7$K @1,?=( 4L,B&.  

   7!!!/Y- ]'A!!!5"\,!!!*=>1( '4!!!*/J " )Q (A!!!G .$!!!B#=& n>&$>,!!!R& 4,*!!!0'( @,!!!%",M* i',!!!?' \,!!!K
`L,*=>( )* 7$U$" :%&*J' ,I.'( ."&$ 7$K'( 4,?=1(& @[?(&*'( 4L,B& ."&= `J*/'.  

' 6-!!B>',-& 7!!/Y-"\[*U!!'( P!!* 6!!Z[/'( " P!!K.$ (A!!G& @,!!%",M*'( P!!$*K' 2,!!3 45!!0- 4(7 &!!<"
 T7&7&& 6!!-$_ @,!!Z[3 )$&!!5=  !!" q.(&!!_'( :!!%&* 6!!-e. V!!'N  !!" \[*U!!'( )!!* )$.!!Ro( E,!!K=

4*/'(.  
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 7/Y- ,*Q" #$%&'( )*+("  EA!G )Q V'N PK.$ &<" HTUe& 4,*0'( @,%",M* i',?' 4(7 &<"
 D(7!K 6!-$.Z O_,!>*'(  . )!* 6!!*L(7'( 6!-Z(.*'( @!M= O_,!>*'( EA!G  #%&!*"  ',!!=',-& H6!',5&'( 6!B,L

),5 F-B W+ @,-&C/- D,*L(7 )&77<* 2<>d- 2G./0$ ,** 2<$'&LB* )*.  

 Y- )Q 7!!!K> ,!!!*>$- 7!!!/" #$%&!!!'( \(7+(" ,$L,!!!?MN D1(7 )!!!5$ 2!!!'   #$%&!!!'( ,!!!I.'( 6!!!K.7  !!!"
6%",M*J' 6-B>',- H]'A .B#Y$&  )Q V!'N2!%/* $ )$#%&!*'( )&!/=*=6$&,!B=* @,K.7!-  )!* \(7+(

 #$%&!!!'(  D,!!!-$.C= 6!!!%",M*'( .!!!$9=*' 6-!!!B>',- V!!!'N P!!!K.$ (A!!!G& 6*!!!B'(& T7!!!M(&'( 6!!!/$-_'( 6!!!$J*/'(
  #%&!!*' 6!-.,C=*'(TU!!e f,!!_Z  !!" @,!!%",M*'( P!!$*K )$#%&!!*'( \1p!!G .,!!$=R( )Q V!!J3 T&[!!3 H

!!!!!!*<'( &!!!!!!J3& T\,!!!!!!#5'( )!!!!!!* .$$,!!!!!!/* O!!!!!!"& ),!!!!!!5 q.(&!!!!!!_'( c*,!!!!!!>.-  !!!!!!" 4!!!!!!*/J'\(7+(  !!!!!!" 6.
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6- () S,#(*? .TM>!=() U/*!;()V?), QMW X;$ I6():   

"5),''$H!=() S''>? B$''? J''W*#!M( ,''Y9 4''8&$ 3 .''$-),P&=$4()  "#$%&''() *''+,() :&!''D=&) Z V''#!,=
S#G;= ( O,@*G=() [&MD .8,4 QMW :4(OAP 5*%-*1= "- \,)&@() U=*;,? "- B$M=*>()".  

6$',='( j&.#'( `>* f.#=$&:  

  

6.1- 3 B$? JW*#!M( ]*$/*012 J)4 ,$Y^! 48&$ "W*=!83) C&;() )_*;2 Z,&L6 ( *'+,() :&!'D=&
 "#$%&())ZV#!,= S#G;= (.;$>() 4),-9 :4( O,@*G=() [&MD .8,4 QMW.  

 )$!!- 4!!3,#=J' .!!aQ )!!* O!!CM=J' 3,!!*=K1( f&!!>'( )8,!!>N H.&!!5A (  #$%&!!'( ,!!I.'( X&=!!B*&
)j#R>* HP#=.* (J!B VJ3X7!' T._,!R*'( ]& 6!>$/'( 7(.!"QH  )$,!-='( 4!$JM= F&J!BQ 8!M,-'( 27R=!B(

  L,>a'()2 X 2(]'A )$-$  ',='( 4&7K'(& H:  
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 J&48)44(  

 "/*;Y() B$*?!() J$M1! U/*!; B$?$)2X2 (,$Y^!(  

"W*=!83) C&;() .;$>() 4),-9 :4( O,@*G=() [&MD QMW "#$%&() *+,()&  

O,@*G=() [&MD  B$*?!() ,40=  5*>?,=() C&=8= 4.` 5*>?,=() @D&!= F .=$E .(34() :&!D= 

T._,R*'( 4&-Z 

 3,*=K1( f&>'( )Q( 15.851  1  15.851  0.920   D,$L,?MN 6'(7 .$e 

 T._,R*'( ]&JB)F( 53.990  1  53.990  3.134   D,$L,?MN 6'(7 .$e 

 43,#=) QX F( 2.828  1  2.828  0.164   D,$L,?MN 6'(7 .$e 

d_R'(  1895.117  110  17.228     

f&*K*'( 74181.000  114       

T._,R*'( P"(&7  

 3,*=K1( f&>'( )Q( 20.706  1  20.706  0.812   D,$L,?MN 6'(7 .$e 

 T._,R*'( ]&JB)F( 503.850  1  503.850  19.767   7>3 6'(70.01 

 43,#=) QX F( 6.250  1  6.250  0.245   D,$L,?MN 6'(7 .$e 

d_R'(  2803.793  110  25.489     

*K*'(f& 85042.000  114       

@(.(.C'( A,R=,- T._,R*'(  

 3,*=K1( f&>'( )Q( 3.809  1  3.809  0.242   D,$L,?MN 6'(7 .$e 

 T._,R*'( ]&JB)F( 87.399  1  87.399  5.560   7>3 6'(70.05 

 43,#=) QX F( 16.276  1  16.276  1.035   D,$L,?MN 6'(7 .$e 

d_R'(  1729.213  110  15.720     

f&*K*'( 91819.000  114       

 F$',BQ 8$7M=- T._,R*'(
4*/'( 

 3,*=K1( f&>'( )Q( 10.508  1  10.508  0.489   D,$L,?MN 6'(7 .$e 

 T._,R*'( ]&JB)F( 7.895  1  7.895  0.367   D,$L,?MN 6'(7 .$e 

 43,#=) QX F( 4.376  1  4.376  0.204   D,$L,?MN 6'(7 .$e 

d_R'(  2364.842  110  21.499     

*K*'(f& 74746.000  114       

 6$?R0J' TU$**'( @(.7C'(
Tr. s_,R*'( 

 3,*=K1( f&>'( )Q( 46.472  1  46.472  1.691   D,$L,?MN 6'(7 .$e 

 T._,R*'( ]&JB)F( 114.327  1  114.327  4.159   7>3 6'(70.05 

 43,#=) QX F( 199.597  1  199.597  7.262   7>3 6'(70.01 

d_R'(  3023.435  110  27.486     

f&*K*'( 93896.000  114       

 ]&JB' 6$J5'( 6K.7'(
T._,R*'( 

 3,*=K1( f&>'( )Q( 56.819  1  56.819  0.225   D,$L,?MN 6'(7 .$e 

 T._,R*'( ]&JB)F( 2771.524  1  2771.524  10.992   7>3 6'(70.01 

 43,#=) QX F( 267.886  1  267.886  1.062   D,$L,?MN 6'(7 .$e 

d_R'(  27734.722  110  252.134     

f&*K*'( 2059398.000  114       

 6*$Z): ( 7>3 6$'&7K'()7.g=1 H110 ( 6'17 X&=B* 7>30.05 =4.00 6'17 X&=B* 7>3& H0.01 =7.08  
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`>Q O-,B'( 4&7K'( )$-$:  

 -  n>!!K'( )$!!- 4!!!3,#=J' D,$L,!!?MN 4(7 .$ad!!= 7!!K&$".&!!5A- 8,!!!>N "  #$%&!!'( ,!!I.'(&"j#R>!!!*- 

P#=.* " VJ3 7/Y-"'( 6$?R0J' TU$**'( @(.7CT._,R*'(" X7' 6>$/'( 7(."Q. 

 -  n>!!K'( )$!!- 4!!3,#=J' D,$L,!!?MN D1(7 D(.$ad!!= cL,!!=>'( .!!<%= 2!!' )$!!M  !!"".&!!5A- 8,!!>N " ,!!I.'(&
  #$%&'("j#R>*- P#=.* " T._,!R*'( ]&J!B' 6!$J5'( 6!K.7'(& T._,!R*'( ]&J!B 7,!/-Q  Z,- VJ3

6>$/'( 7(."Q X7'.  

  

( )$!!!!-$  ',!!!!='( 4&7!!!!K'(& 6$!!!!?R0J' TU!!!!$**'( @(.7!!!!CJ' 6!!!!$.,$/*'( @,!!!!"(.M>1(& 6$-,!!!!BM'( @,_!!!!B&=*'
 43,#='(  " )$JR(7'( )$.$9=*'( @,$&=B* FBM T._,R*'() 3,*=K1( f&>'(  #$%&'( ,I.'(&:(  

  

 4&7K)45(  

 7/-' 6$.,$/*'( @,"(.M>1(& 6$-,BM'( @,_B&=*'( )$-$"'(@(.7C TU$**'(  

T._,R*'( 6$?R0J'" W.$9=* FBM  43,#='(" 3,*=K1( f&>'(  #$%&'( ,I.'(&"  

  

.$9=*'(  
 3,*=K1( f&>'(  

.&5A  8,>N  

 #$%&'( ,I.'(  
 _B&=*'(
 -,BM'(  

 :(.M>1(
W.,$/*'(  

 _B&=*'(
 -,BM'(  

 :(.M>1(
W.,$/*'(  

j#R>*  26.28 4.42 27.72 5.17 

P#=.*  31.17 * 5.22 27.05 6.55 

  

,#='( .!!!aQ O-,!!!B'( 4&7!!!K'( )!!!* )$!!!-=$ )$!!!- 4!!!3 3,!!!*=K1( f&!!!>'(  V!!!J3  #$%&!!!'( ,!!!I.'(&
 4!-,C* H #$%&!'( ,I.'(  /#=.* .&5A'( 63&*K* i',?' \,K T._,R*'( 6$?R0J' TU$**'( @,#?'(
 @,!I#R>*& @,!/#=.* 8,!>h(&  #$%&!'( ,!I.'(  !I#R>* .&5A!'( )!* X.R+( 8[a'( @,3&*K*'(

6>$/'( 7(."Q )*  #$%&'( ,I.'(.  

 `!!>Q O-!!B ,!!** i!!I=$1  )$!!- 4!!3,#=J' D,$L,!!?MN 4(7 .$ad!!= 7!!K&$ 3,!!*=K1( f&!!>'( ) H.&!!5A
8,>N (  #$%&!'( ,I.'( X&=B*&)HP!#=.* j#R>!* (6!>$/'( 7(.!"Q X7!' T._,!R*'( ]&J!B 6!K.7 V!J3 H
>Q WQ ` & j.#'( OCM=`'&-Z 2=.  
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 XU!!/Y=  #$%&!!'( ,!!I.'( 6!!K.7  !!" 6$L,!!?MN 6!!'17 @(A O&.!!" 7!!K&= 1 `!!>Q D,C-,!!B )$!!-= 7!!Z&
!!!$9=*' f&!!!>'(&  #$%&!!!'( ,!!!I.'( )$!!!- 4!!!3,#=J' .!!!aQ 7&!!!K& 27!!!3 UU!!!/$ ,!!!* (A!!!G& H 3,!!!*=K1( f&!!!>'( .

T._,R*'( ]&JB VJ3  3,*=K1( .  

 7!!!/Y-  !!!" 7!!!K> )!!!5'&"T._,!!!R*'( 6$!!!?R0J' TU!!!$**'( @,#!!!?'(" )Q .&5A!!!'( !!!/#=.* ,!!!I.'(  
 #$%&'( .a5Q  T._,R*)* 6$C- @,3&*K*'(.  

 &&U/$ 8M,-'( EAG 6K$=>'( V'N :9!0'( i!I(&'( &!M>  F,M!?Q .&5A!'( 4!-Z )!* T._,!R*'(
  !#$%& ,!I.- )&!/=*=$ 2!<>Q V!'N 6",!IN Hn#>',!- U(U=3,!- )&./!0$ )$A'(& 6$&C'( @,$?R0'(7!$K 

 ]!!B*='(  !!" 2G73,!!B$  !!='( 6C-,!!B'( cL,!!=>'( 4[!!R )!!* EU!!$U/= 2=!!$ .$!!B#='( (A!!G& HT._,!!R*'( ]&J!!B-
8,>h( )* T._,R* .a5Q .&5A'( )Q @75Q.  

  

6.2- 3 "#$%&'''() *'''+,() :&!'''D=& "'''=M>() J'''ab=() B$'''? J'''W*#!M( ]*$/*'''012 J)4 ,$Y^'''! 4'''8&$ 
)ZV#!,= S#G;= (.;$>() 4),-9 :4( O,@*G=() [&MD .8,4 QMW.  

  !!!*J/'( 4!!!Gp*'( )$!!!- 4!!!3,#=J' .!!!aQ )!!!* O!!!CM=J'),!!!$J3 @,!!!B(.7 H /*,!!!K H2&!!!J-7 H6!!!$&>,a (

  #$%&!!!'( ,!!!I.'( X&=!!!B*&)j#R>!!!* HP!!!#=.* (V!!!J3 _,!!!R*'( ]&J!!!B6!!!>$/'( 7(.!!!"Q X7!!!' T.H  27R=!!!B(&
  L,>a'( )$,-='( 4$JM= F&JBQ 8M,-'()4 X 2(]'A )$-$  ',='( 4&7K'(& H:  
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  !"#)46(  

  L,>a'( )$,-='( 4$JM= cL,=> )$-$)4X2 (.$ad='  

6>$/'( 7(."Q X7' T._,R*'( ]&JB VJ3  #$%&'( ,I.'(&  *J/'( 4Gp*'(  

,$H!=() B$*?!() ,40=  5*>?,=() C&=8= 4.` 5*>?,=() @D&!= F .=$E .(34() :&!D= 

T._,R*'( 4&-Z 

  *J/'( 4Gp*'()Q( 137.827 3 45.942 2.780  7>3 6'(70.05 

 T._,R*'( ]&JB)F( 49.132 1 49.132 2.973  D,$L,?MN 6'(7 .$e 

 43,#=) QX F( 31.168 3 10.389 0.629  D,$L,?MN 6'(7 .$e 

d_R'(  1751.865 106 16.527   

f&*K*'( 74181.000 114    

T._,R*'( P"(&7  

  *J/'( 4Gp*'()Q( 345.965 3 115.322 5.435  7>3 6'(70.01 

 T._,R*'( ]&JB)F( 436.319 1 436.319 20.562  7>3 6'(70.01 

 43,#=) QX F( 239.156 3 79.719 3.757  7>3 6'(70.05 

d_R'(  2249.291 106 21.220   

f&*K*'( 85042.000 114    

@(.(.C'( A,R=,- T._,R*'(  

  *J/'( 4Gp*'()Q( 225.207 3 75.069 5.333  7>3 6'(70.01 

 T._,R*'( ]&JB)F( 33.996 1 33.996 2.415  D,$L,?MN 6'(7 .$e 

 43,#=) QX F( 33.099 3 11.033 0.784  D,$L,?MN 6'(7 .$e 

d_R'(  1492.167 106 14.077   

f&*K*'( 91819.000 114    

 F$',BQ 8$7M=- T._,R*'(
4*/'( 

  *J/'( 4Gp*'()Q( 386.380 3 128.793 7.018  7>3 6'(70.01 

 T._,R*'( ]&JB)F( 51.395 1 51.395 2.801  D,$L,?MN 6'(7 .$e 

 43,#=) QX F( 80.587 3 26.862 1.464  D,$L,?MN 6'(7 .$e 

d_R'(  1945.212 106 18.351   

f&*K*'( 74746.000 114    

 6$?R0J' TU$**'( @(.7C'(
Tr. s_,R*'( 

  *J/'( 4Gp*'()Q( 63.330 3 21.110 0.720  D,$L,?MN 6'(7 .$e 

 T._,R*'( ]&JB)F( 319.705 1 319.705 10.908  7>3 6'(70.01 

 43,#=) QX F( 111.095 3 37.032 1.263  D,$L,?MN 6'(7 .$e 

d_R'(  3106.795 106 29.309   

'(f&*K* 93896.000 114    

 ]&JB' 6$J5'( 6K.7'(
T._,R*'( 

  *J/'( 4Gp*'()Q( 3997.202 3 1332.401 6.117  7>3 6'(70.01 

 T._,R*'( ]&JB)F( 3454.805 1 3454.805 15.860  7>3 6'(70.01 

 43,#=) QX F( 1253.820 3 417.940 1.919  D,$L,?MN 6'(7 .$e 

d_R'(  23089.629 106 217.827   

f&*K*'( 2059398.000 114    

 6*$Z): ( 7>3 6$'&7K'()7.g=3 H106 ( 6'17 X&=B* 7>30.05 =2.76 6'17 X&=B* 7>3& H0.01 =4.13  
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`>Q O-,B'( 4&7K'( )$-$:  

 -   #$%&!!'( ,!!!I.'(&  !!*J/'( 4!!Gp*'( )$!!- 4!!!3,#=J' D,$L,!!?MN 4(7 .$ad!!= 7!!K&$"j#R>!!*- P!!!#=.* "

 P"(&7 VJ3X7' T._,R*'( Q6>$/'( 7(.". 

 -   #$%&!!'( ,!!I.'(&  !!*J/'( 4!!Gp*'( )$!!- 4!!3,#=J' D,$L,!!?MN D1(7 D(.$ad!!= cL,!!=>'( .!!<%= 2!!' )$!!M  !!"
"j#R>*- P#=.* " 7(.!"Q X7!' T._,!R*'( ]&J!B' 6!$J5'( 6K.7'(& T._,R*'( ]&JB 7,/-Q 6$C- VJ3

6>$/'(.  

  

7' 6$.,$/*'( @,"(.M>1(& 6$-,BM'( @,_B&=*'( )$-$  ',='( 4&7K'(& @,$&=!B* F!BM T._,!R*'( P"(&
 43,#='(  " )$JR(7'( )$.$9=*'() #$%&'( ,I.'(&  *J/'( 4Gp*'(:(  

  

 4&7K)47(  

 Y-' 6$.,$/*'( @,"(.M>1(& 6$-,BM'( @,_B&=*'( )$-$ 7/  

"T._,R*'( P"(&7"  43,#='( W.$9=* FBM" #$%&'( ,I.'(&  *J/'( 4Gp*'("  

  

.$9=*'(  
 #$%&'( ,I.'(  

j#R>*  P#=.*  

 *J/'( 4Gp*'(  
 _B&=*'(
 -,BM'(  

 :(.M>1(
W.,$/*'(  

 _B&=*'(
 -,BM'(  

 :(.M>1(
W.,$/*'(  

6*,3 6$&>,a  22.33 3.077 21.17 4.262 

2&J-7  24.45 5.939 31.09 3.113 

 /*,K  25.14 4.697 29.35 4.692 

,$J3 @,B(.7  21.25 5.679 34.00 * 1.037 

  

!!3,#='( .!!aQ O-,!!B'( 4&7!!K'( )!!* )$!!-=$V!!J3  #$%&!!'( ,!!I.'(&  !!*J/'( 4!!Gp*'( )$!!- 4 7!!/Y- 

"T._,!!!R*'( P!!!"(&7" 6!!!J*M )!!!*  #$%&!!!'( ,!!!I.'(  !!!/#=.* 6!!!3&*K* i',!!!?' \,!!!K @(7,<!!!0  @,!!!B(.7'(
6>$/'( 7(."Q )* X.R+( @,3&*K*'( 4-,C* H,$J/'(.  
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 `!!>Q O-!!B ,!!** i!!I=$ )$!!- 4!!3,#=J' D,$L,!!?MN 4(7 .$ad!!= 7!!K&$ 1 !!*J/'( 4!!Gp*'(  X&=!!B*&
( ,I.'(  #$%&')HP#=.* j#R>* (6!>$/'( 7(.!"Q X7' T._,R*'( ]&JB 6K.7 VJ3 `!>Q WQ H 2!=!CM= O

 & j.#'(`'&-Z 2=.  

H6!!B(.7'( EA!!G  !!" cL,!!=> )!!* O-!!B ,!!**&  6!!'17 @(A O&.!!" ],!!>G )!!5$ 2!!' 6$L,!!?MN )$!!-
 Y-  !!!" )!!!5'& H2,!!!3 45!!!0-  #$%&!!!'( ,!!!I.'(&  !!!*J/'( 4!!!Gp*'( 7!!!/"T._,!!!R*'( P!!!"(&7"  .!!!aQ ],!!!>G ),!!!5

!!3,#=J' 6!!J*M i',!!?' \,!!K& T._,!!R*'( ]&J!!B V!!J3  !!*J/'( 4!!Gp*'(&  #$%&!!'( ,!!I.'( )$!!- 4 @(7,<!!0
 #$%&'( ,I.'(  /#=.* ,$J/'( @,B(.7'(.  

  J*,!!!M )Q 8!!!$M 6-.9=!!!B* .!!!$e 6!!!K$=> EA!!!G& @(7,<!!!0 .!!!a5Q 2!!!<>Q )$!!!-= ,!!!$J/'( @,!!!B(.7'(
 !#$%& ,!I. .!a5Q& 2G.!$e )!* T._,!R* & H&U!/$ 8!M,-'( EA!G 6!K$=>'( V!'N  4,!-ZN @(7,<!0'( W&A

 #$%&!'( ,!I.'(  !/#=.* ,!$J/'( i!I(&'( &!M>  8!$M HT._,!R*'()Q  :L,!%&'( F,M!?Q )!* 2<-!JeQ
  !!='(& ,!!$J/'(T.!!$_R& 6*.,!!? @(.(.!!Z A,!!R=( F!!J_== )$A!!'(& H2<!!B#>d- U(U=3,!!- )&!!/=*=$ H 2!!5M- 2!!<"

 2<-!!!?,>*V!!!'N W7p!!!$  ',!!!/'(  !!!*J/'( 4!!!Gp*'( )Q WQ HT._,!!!R*'( )!!!* 6!!!$',3 6!!!K.7- )&!!!/=*=$  ,!!!I.
T._,R*'( ]&JB  " f,#=.( 2<$7' 7K> 2a )*& P#=.*  #$%&.  

  

 6.3-  *'''+,() :&!'''D=& .''';<=() .'''>$?@ B$'''? J'''W*#!M( ]*$/*'''012 J)4 ,$Y^'''! 4'''8&$ 3
 "#$%&())ZV#!,= S#G;= (.;$>() 4),-9 :4( O,@*G=() [&MD .8,4 QMW.  

 6!!!><*'( 6!!!/$-_ )$!!!- 4!!!3,#=J' .!!!aQ )!!!* O!!!CM=J')7!!!$* :!!!%&* HW.(7N 4&L!!!B* 4&L!!!B* H >(
4!!*,3 HF!!=,5 H)U,!!R* (  #$%&!!'( ,!!I.'( X&=!!B*&)j#R>!!* HP!!#=.* (!!B V!!J3 X7!!' T._,!!R*'( ]&J

6>$/'( 7(."Q H  L,>a'( )$,-='( 4$JM= F&JBQ 8M,-'( 27R=B()5 X 2(]'A )$-$  ',='( 4&7K'(& H:  
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 4&7K)48(  

  L,>a'( )$,-='( 4$JM= cL,=> )$-$)5X2 (.$ad='  

( ,I.'(& 6><*'( 6/$-_6>$/'( 7(."Q X7' T._,R*'( ]&JB VJ3  #$%&'  

,$H!=() B$*?!() ,40=  5*>?,=() C&=8= 4.` 5*>?,=() @D&!= F .=$E .(34() :&!D= 

T._,R*'( 4&-Z 

 6><*'( 6/$-_)Q( 130.364 4 32.591 1.918  D,$L,?MN 6'(7 .$e 

 T._,R*'( ]&JB)F( 7.241 1 7.241 0.426  D,$L,?MN 6'(7 .$e 

43,#= ) QX F( 20.424  4 5.106 0.300  D,$L,?MN 6'(7 .$e 

d_R'(  1767.531 104 16.995   

f&*K*'( 74181.000 114    

T._,R*'( P"(&7  

 6><*'( 6/$-_)Q( 36.292  4 9.073 0.338  D,$L,?MN 6'(7 .$e 

 T._,R*'( ]&JB)F( 401.158 1 401.158 14.961  7>3 6'(70.01 

 43,#=) QX F( 6.126  4 1.531 0.057  D,$L,?MN 6'(7 .$e 

d_R'(  2788.552 104 26.813   

f&*K*'( 85042.000 114    

@(.(.C'( A,R=,- T._,R*'(  

 6><*'( 6/$-_)Q( 223.197 4 55.799 4.045  7>3 6'(70.01 

 T._,R*'( ]&JB)F( 114.879 1 114.879 8.328  7>3 6'(70.01 

 43,#=) QX F( 142.641 4 35.660 2.585  7>3 6'(70.05 

d_R'(  1434.621 104 13.794   

f&*K*'( 91819.000 114    

 F$',BQ 8$7M=- T._,R*'(
4*/'( 

 6><*'( 6/$-_)Q( 145.401 4 36.350 1.795  D,$L,?MN 6'(7 .$e 

 T._,R*'( ]&JB)F( .324 1 .324 0.016  D,$L,?MN 6'(7 .$e 

 43,#=) QX F( 57.122  4 14.281 0.705  D,$L,?MN 6'(7 .$e 

d_R'(  2106.259 104 20.252   

f&*K*'( 74746.000 114    

 6$?R0J' TU$**'( @(.7C'(
Tr. s_,R*'( 

 6><*'( 6/$-_)Q( 112.503 4 28.126 1.010  D,$L,?MN 6'(7 .$e 

 T._,R*'( ]&JB)F( 281.107 1 281.107 10.093  7>3 6'(70.01 

 43,#=) QX F( 268.492 4 67.123 2.410  D,$L,?MN 6'(7 .$e 

d_R'(  2896.516 104 27.851   

f&*K*'( 93896.000 114    

 ]&JB' 6$J5'( 6K.7'(
T._,R*'( 

 6><*'( 6/$-_)Q( 2000.106 4 500.026 2.045  D,$L,?MN 6'(7 .$e 

 T._,R*'( ]&JB)F( 2577.972 1 2577.972 10.545  7>3 6'(70.01 

 43,#=)Q X F( 571.450 4 142.863 0.584  D,$L,?MN 6'(7 .$e 

d_R'(  25424.749 104 244.469   

f&*K*'( 2059398.000 114    

 6*$Z): ( 7>3 6$'&7K'()7.g=4 H104 ( 6'17 X&=B* 7>30.05 =2.53 6'17 X&=B* 7>3& H0.01 =3.65  
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`>Q O-,B'( 4&7K'( )$-$:  

 - 43,#=J' D,$L,?MN 4(7 .$ad= 7K&$   #$%&!'( ,!I.'(& 6><*'( 6/$-_ )$-"j#R>!*- P!#=.* " V!J3
6>$/'( 7(."Q X7' @(.(.C'( A,R=,- T._,R*'(. 

 -  Y= 2!!' )$!!M  !!"  #$%&!!'( ,!!I.'(& 6!!><*'( 6!!/$-_ )$!!- 4!!3,#=J' D,$L,!!?MN D1(7 D(.$ad!!= cL,!!=>'( .!!<%
"j#R>*- P#=.* " T._,!R*'( ]&J!B' 6!$J5'( 6K.7'(& T._,R*'( ]&JB 7,/-Q 6$C- VJ3 7(.!"Q X7!'

6>$/'(.  

  

 Y- V!!!J3 6!!!$.,$/*'( @,!!!"(.M>1(& 6$-,!!!BM'( @,_!!!B&=*'( )$!!!-$  ',!!!='( 4&7!!!K'(& A,!!!R=,- T._,!!!R*'( 7!!!/
 43,#='(  " )$JR(7'( )$.$9=*'( @,$&=B* FBM @(.(.C'() #$%&'( ,I.'(& 6><*'( 6/$-_:(  

  

 4&7K)49(  

 Y-' 6$.,$/*'( @,"(.M>1(& 6$-,BM'( @,_B&=*'( )$-$ 7/",R*'( T._  

@(.(.C'( A,R=,-"  43,#='( W.$9=* FBM" #$%&'( ,I.'(& 6><*'( 6/$-_"  

  

,$H!=()  
"#$%&() *+,()  

S#G;=  V#!,=  

6><*'( 6/$-_  
 _B&=*'(
 -,BM'(  

 :(.M>1(
W.,$/*'(  

 _B&=*'(
 -,BM'(  

 :(.M>1(
W.,$/*'(  

W.(7N 4&LB*  28.87 2.232 28.19 5.055 

 >(7$* :%&*  28.04 2.951 30.44 * 4.076 

)U,R* 4&LB*  26.87 3.136  35.33 * 2.886 

F=,5  25.84 4.298 27.00 3.055 

4*,3  26.00 1.673 26.62 2.559 

  

V!!!J3  #$%&!!!'( ,!!!I.'(& 6!!!><*'( 6!!!/$-_ )$!!!- 4!!!3,#='( .!!!aQ O-,!!!B'( 4&7!!!K'( )!!!* )$!!!-=$ 7!!!/Y- 

"@(.(.C'( A,R=,- T._,R*'(" * )!*  #$%&'( ,I.'(  /#=.* 63&*K* i',?' \,K!B 2!a H)U,!R*'( 4&L
 >(7$*'( :%&*'( 6>$/'( 7(."Q )* X.R+( @,3&*K*'( 4-,C*.  

 `!!!>Q O-!!!B ,!!!** i!!!I=$ X&=!!!B*& 6!!!><*'( 6!!!/$-_ )$!!!- 4!!!3,#=J' D,$L,!!!?MN 4(7 .$ad!!!= 7!!!K&$ 1
  #$%&!!!'( ,!!!I.'()HP!!!#=.* j#R>!!!* (6!!!>$/'( 7(.!!!"Q X7!!!' T._,!!!R*'( ]&J!!!B 6!!!K.7 V!!!J3 O!!!CM$ (A!!!G& H
W.#?'( j.#'(.  
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 6-B>',- )5'& Y-' 7/".(.C'( A,R=("   #$%&'( ,I.'( )$- 43,#=J' .aQ 7K&$ `>^" VJ3 6><*'( 6/$-_&
HT._,R*'( ]&JB   6C-,B'( cL,=>'( ,>/-== &'& ,>7K&'  )* 45 )$- 6$L,?MN 6'17 7K&$ `>Q ]&JB

43,#='( .aQ 6K$=> VJ3 4'7$ ,* (AG& H6><*'( 6/$-_& T._,R*'(.  

)Q )$-= 7Z& '( .aQ=i',?' 43,# )$$>(7$*'( )$#%&*'(& )U,R*'(  '&LB* /#=.* #$%&'( ,I.'(   

.a5Q  Y-  " T._,R*@(.(.C'( A,R=( 7/ )* 6$C- )<*'(.  

    &&U/$ 8M,-'( EAG 6K$=>'( V'N  6/$-_-& )$$>(7$*'( )$#%&*'(& )U,R*'(  '&LB* )Q
R* 2G.$e )* .a5Q )&>&5$ 2<',*3Q )3 2G,I. )3 T&[3& 2<=,$'&LB*& 2</Z(&* Y-  " T._, 7/

".(.C'( A,R=(" H 6/$-_ @(A 2<',*3d".(.C'( A,R=( VJ3 T.7Z 2G7>3 )&5$ )$#%&* V'N ;,=M=.  

  

 6.4-  "#$%&'() *'+,() :&!D=& J=>() B*L= B$? JW*#!M( ]*$/*012 J)4 ,$Y^! 48&$ 3)ZV'#!,= 

S#G;= (.;$>() 4),-9 :4( O,@*G=() [&MD .8,4 QMW.  

 .aQ )* OCM=J'(!- 43,#=' 4!*/'( ),!5* )$) U!5(.* H6!$3.#'( F!=,5*'( H !*$JZh( TU!e F!=5*
 >(7!!!!$* H6!!!!*,/'( )U,!!!!R*'( HP!!!!$U&='( (  #$%&!!!!'( ,!!!!I.'( X&=!!!!B*&)j#R>!!!!* HP!!!!#=.* ( V!!!!J3 ]&J!!!!B

6!!>$/'( 7(.!!"Q X7!!' T._,!!R*'( H  L,!!>a'( )$,!!-='( 4!!$JM= F&J!!BQ 8!!M,-'( 27R=!!B()5 X 2( 4&7!!!K'(& H
]'A )$-$  ',='(:  
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  !"#)50(  

=> )$-$  L,>a'( )$,-='( 4$JM= cL,)2X2 (.$ad='  

6>$/'( 7(."Q X7' T._,R*'( ]&JB VJ3  #$%&'( ,I.'(& 4*/'( ),5*  

,$H!=() B$*?!() ,40=  5*>?,=() C&=8= 4.` 5*>?,=() @D&!= F .=$E .(34() :&!D= 

T._,R*'( 4&-Z 

 4*/'( ),5*)Q( 228.502 4 57.125 3.780  7>3 6'(70.01 

_,R*'( ]&JB T.)F( 4.367 1 4.367 .289  D,$L,?MN 6'(7 .$e 

 43,#=) QX F( 208.531 4 52.133 3.449  7>3 6'(70.05 

d_R'(  1571.869 104 15.114   

f&*K*'( 74181.000 114    

T._,R*'( P"(&7  

 4*/'( ),5*)Q( 225.134 4 56.283 2.516  7>3 6'(70.05 

 T._,R*'( ]&JB)F( 236.295 1 236.295 10.565  7>3 6'(70.01 

 43,#=) QX F( 305.510 4 76.377 3.415  7>3 6'(70.05 

d_R'(  2326.103 104 22.366   

f&*K*'( 85042.000 114    

@(.(.C'( A,R=,- T._,R*'(  

 4*/'( ),5*)Q( 249.617 4 62.404 4.569  7>3 6'(70.01 

 T._,R*'( ]&JB)F( 70.780 1 70.780 5.183 7 7>3 6'(0.05 

 43,#=) QX F( 109.946 4 27.486 2.013  D,$L,?MN 6'(7 .$e 

d_R'(  1420.351 104 13.657   

f&*K*'( 91819.000 114    

 F$',BQ 8$7M=- T._,R*'(
4*/'( 

 4*/'( ),5*)Q( 105.163 4 26.291 1.275  D,$L,?MN 6'(7 .$e 

 T._,R*'( ]&JB)F( 17.580 1 17.580 0.852 e D,$L,?MN 6'(7 .$ 

 43,#=) QX F( 105.401 4 26.350 1.278  D,$L,?MN 6'(7 .$e 

d_R'(  2144.916 104 20.624   

f&*K*'( 74746.000 114    

 6$?R0J' TU$**'( @(.7C'(
Tr. s_,R*'( 

 4*/'( ),5*)Q( 229.334 4 57.333 2.042  D,$L,?MN 6'(7 .$e 

 T._,R*'( ]&JB)F( 184.932 1 184.932 6.587  7>3 6'(70.05 

 43,#=) QX F( 177.339 4 44.335 1.579  D,$L,?MN 6'(7 .$e 

d_R'(  2919.735 104 28.074   

f&*K*'( 93896.000 114    

 ]&JB' 6$J5'( 6K.7'(
T._,R*'( 

 4*/'( ),5*)Q( 2624.689 4 656.172 2.774  D,$L,?MN 6'(7 .$e 

 T._,R*'( ]&JB)F( 1906.754 1 1906.754 8.061  7>3 6'(70.01 

 43,#=) QX F( 1344.343 4 336.086 1.421  D,$L,?MN 6'(7 .$e 

d_R'(  24600.655 104 236.545   

f&*K*'( 2059398.000 114    

 6*$Z): ( 7>3 6$'&7K'()7.g=4 H104 ( 6'17 X&=B* 7>30.05 =2.53 6'17 X&=B* 7>3& H0.01 =3.65  
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( 4&7K'( )$-$`>Q O-,B':  

 -   #$%&!'( ,!I.'(& 4!*/'( ),!5* )$!- 4!3,#=J' D,$L,!?MN 4(7 .$ad= 7K&$"j#R>!*- P!#=.* " V!J3
 Y- W7/"T._,R*'( 4&-Z"& H"T._,R*'( P"(&7" 6>$/'( 7(."Q X7'. 

 -  Y= 2!!!' )$!!!M  !!!"  #$%&!!!'( ,!!!I.'(& 4!!!*/'( ),!!!5* )$!!!- 4!!!3,#=J' D,$L,!!!?MN D1(7 D(.$ad!!!= cL,!!!=>'( .!!!<%
"j#R>*- P#=.* "- VJ3 7(.!"Q X7!' T._,!R*'( ]&J!B' 6!$J5'( 6K.7'(& T._,R*'( ]&JB 7,/-Q 6$C

6>$/'(.  

  

 Y- V!!!J3 6!!!$.,$/*'( @,!!!"(.M>1(& 6$-,!!!BM'( @,_!!!B&=*'( )$!!!-$  ',!!!='( 4&7!!!K'(& 7!!!/" A,!!!R=,- T._,!!!R*'(
@(.(.C'("  43,#='(  " )$JR(7'( )$.$9=*'( @,$&=B* FBM) #$%&'( ,I.'(& 4*/'( ),5*:(  

  

 4&7K)51(  

)$-$  Y-' 6$.,$/*'( @,"(.M>1(& 6$-,BM'( @,_B&=*'( W7/  

 43,#='( W.$9=* FBM T._,R*'( P"(&7& T._,R*'( 4&-Z" #$%&'( ,I.'(& 4*/'( ),5*"  

  

,$H!=()  
"#$%&() *+,()  

S#G;=  V#!,=  

  4*/'( ),5*  
 _B&=*'(
 -,BM'(  

 :(.M>1(
W.,$/*'(  

 _B&=*'(
 -,BM'(  

 :(.M>1(
W.,$/*'(  

,R*'( 4&-ZT._  

 *$JZh( TUe F=5*  21.00 2.160  25.85  4.166 

6$3.#'( F=,5*'(  24.42 3.817 27.17 * 4.639 

P$U&='( U5(.*  25.28 3.646 26.75 3.785 

6*,/'( )U,R*'(  25.57 3.567 24.28 4.191 

 >(7$*  23.87 3.270 18.33 * 5.033 

T._,R*'( P"(&7  

 *$JZh( TUe F=5*  25.57 6.133 29.00 * 4.332 

6$3.#'( F=,5*'(  24.78  4.079  31.64 * 3.936 

P$U&='( U5(.*  21.50 4.767 28.87 * 3.844 

6*,/'( )U,R*'(  26.92 3.604 25.71 6.317  

 >(7$*  23.62 5.655 23.66 11.015 

  

 V!!J3  #$%&!!'( ,!!I.'(& 4!!*/'( ),!!5* )$!!- 4!!3,#='( .!!aQ )Q O-,!!B'( 4&7!!K'( )!!* )$!!-=$ 7!!/Y-
" 4&!!-ZT._,!!R*'("  6!!$3.#'( F!!=,5*'(  !!" )$J*,!!/'( )!!*  #$%&!!'( ,!!I.'(  !!/#=.*  =3&!!*K* )$!!- ),!!5
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 7(.!!"Q )!!* 6!!$3.#'( F!!=,5*'(  !!" )$J*,!!/'( )!!*  #$%&!!'( ,!!I.'(  !!/#=.* 6!!3&*K* i',!!?' )$$>(7!!$*'(&
6>$/'(.  

 VJ3  #$%&'( ,I.'(& 4*/'( ),5* )$- 43,#='( .aQ )Q ,*5"T._,!R*'( P"(&7"  i',!?' ),!5
 &*K* 6!!!$3.#'( F!!!=,5*'(& H !!!*$JZh( TU!!!e F!!!=5*  !!!" )$J*,!!!/'( )!!!*  #$%&!!!'( ,!!!I.'(  !!!/#=.* @,!!!3

6>$/'( 7(."Q )* @,3&*K*'( 6$C- 4-,C* P$U&='( U5(.*&.  

  $=`!!!>Q 6C-,!!!B'( cL,!!!=>'( )!!!* i!!!I  4!!!*/'( ),!!!5* )$!!!- 4!!!3,#=J' D,$L,!!!?MN 4(7 .$ad!!!= 7!!!K&$ 1
  #$%&!!!'( ,!!!I.'( X&=!!!B*&)HP!!!#=.* j#R>!!!* ( &J!!!B 6!!!K.7 V!!!J3T._,!!!R*'( ] j.!!!#'( O!!!CM$ (A!!!G& H

W.#?'(.  

 &&U/$ 8M,-'(  6!K$=>)Q  6!$3.#'( F!=,5*'(  #%&!*!/#=.* #$%&!'( ,!I.'(   .!a5Q  T._,!R*
 Y-  " 7/"T._,R*'( 4&-Z" 5QX.!R+( T._,!R*J' 7,/-Q  Z,- )* .a HV!'N  6!$3.#'( F!=,5*'(  #%&!* )Q

!*'( P!* 2<J*,!/=  !" 2!<J*3& .&!<*KJ' 2<=<K(&!*& 2<J*3 25M-&3 )$.7,!Z )&!>&5$ )$/K(. 4&!-Z V!J
 H,</* 4*,/='(& T._,R*'( ]'A5 O-_>$ 2[5'( (AGP$U&='( U5(.*  " )$J*,/'( VJ3.  

 t4,!3 .7!C- )&!/=*=$ E&!#%&*"  !*$JZh( TUe F=5* ,*Q   #$%&!'( ,!I.'( )!*)&!J-C$&  T._,!R*'( (A!G&
4*/'( @,B,$B 2B.=  ='( 6-/?'( @(.(.CJ' 2GA,R=( V'N PK.$.  
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0cG. U/*!;() :  

 =o( )$-= 6B(.7'( cL,=> j.3 4[R )*:  

 - N ]&JB )&B.,*$ TUe @,%",M*  " 6$'&7'( 8&9'( 6',5&  " q.(&_'( c*,>.-  " )$J*,/'( )
,I. 4%  " _B&=* X&=B*- T._,R*'( X&=B*'( 7$K  #$%&  )$- 6$_,-=.( 6Z[3 7&K& )$-=&

' 2,3 450-  #$%&'( ,I.'( )$-& T._,R*'( ]&JB)$J*,/'( X7.  

-  Y$ 7K&]&JB  T._,R*X7' c*,!>.-  " )$J*,/'( @,!%",M*  !" 6!$'&7'( 8&!9'( 6!',5&  !" q.(&!_'( 

 Y$ TU!!!e  3,!!!*=K1( f&!!!>J' XU!!!/)$#%&!!!*'( i',!!!?'H  Y$&  !!!*J/'( 4!!!Gp*J' XU!!!/ i',!!!?'6!!!J*M @(7,<!!!0 

!!$J/'( @,!!B(.7'( Y$& H, 6!!><*'( 6!!/$-_' XU!!/i',!!?' 6!!><*  Y$& HW.(7N 4&L!!B*'( ),!!5*' XU!!/4!!*/  i',!!?'
U5(.* P$U&='(  Y$& H6$3.#'( F=,5*'(&6%",M*J' XU/ TUe& 4,*0'(  =%",M* i',?'.  

-  7!!!!K&$ 1]&J!!!!B  T._,!!!!R*X7!!!!' c*,!!!!>.-  !!!!" )$J*,!!!!/'( !!!!',5&  !!!!" q.(&!!!!_'(  !!!!" 6!!!!$'&7'( 8&!!!!9'( 6
 Y$ TUe @,%",M*T.-R'( @(&>B'& 6$3,*=K1( 6',MJ' XU/.  

-  Y$,!!I. 7!!K&  !!#$%& X7!!' c*,!!>.-  !!" )$J*,!!/'( @,!!%",M*  !!" 6!!$'&7'( 8&!!9'( 6!!',5&  !!" q.(&!!_'( 

 Y$ TU!!e i',!!?' 6!!%",M*'( .!!$9=*' XU!!/ Y$& Hn>&$>,!!R& TU!!e H4,*!!0'( @,!!%",M* 6!!/$-_ .!!$9=*' XU!!/
W.(7N 4&LB* i',?' 6><*'(.  

- ,I. 7K&$ 1  #$%& X7' c*,>.-  " )$J*,/'( @,!%",M*  !" 6!$'&7'( 8&9'( 6',5&  " q.(&_'( 

 Y$ TUe( @(.$9=*' XU/ ),!5*& HT.!-R'( @(&>!B H !*J/'( 4!Gp*'( H6!$3,*=K1( 6',M'( H 3,*=K1( f&>'
4*/'(.  

-  )$!!!!- 4!!!!3,#=J' D,$L,!!!!?MN 4(7 .$ad!!!!= 7!!!!K&$ 3,!!!!*=K1( f&!!!!>'( ".&!!!!5A H8,!!!!>N "(&  #$%&!!!!'( ,!!!!I.'
"j#R>* HP#=.* "VJ3  Y-7/  6$?R0J' TU$**'( @(.7C'( T._,R*'(X7' c*,!>.-  " )$J*,/'(  q.(&!_'(

 6',5&  "@,!%",M*  " 6$'&7'( 8&9'(  HTU!e Y= 2!' )$!M  !" D,$L,!?MN D1(7 D(.$ad!= cL,!=>'( .!<%'  Z,!-
+(7,/-  &7' T._,R*'( ]&JB' 6$J5'( 6K.7'(2<$.  

- ,!I.'(&  !*J/'( 4!Gp*'( )$!- 43,#=J' D,$L,?MN 4(7 .$ad= 7K&$   #$%&!'("j#R>!* HP!#=.* " V!J3
 Y- 7!!/ P!!"(&7 T._,!!R*'(X7!!' c*,!!>.-  !!" )$J*,!!/'( @,!!%",M*  !!" 6!!$'&7'( 8&!!9'( 6!!',5&  !!" q.(&!!_'( 

 HTUe D,$L,!?MN D1(7 D(.$ad!= cL,!=>'( .!<%= 2' )$M  " Z,!-' +(6!$J5'( 6!K.7'(& 7,!/-  T._,!R*'( ]&J!B'
7'2<$.  

- !!/$-_ )$!!- 4!!3,#=J' D,$L,!!?MN 4(7 .$ad!!= 7!!K&$  #$%&!!'( ,!!I.'(& 6!!><*'( 6"j#R>!!* HP!!#=.* "V!!J3 

7!!/-  .(.!!C'( A,!!R=,- T._,!!R*'( @(X7!!' c*,!!>.-  !!" )$J*,!!/'(   !!" 6!!$'&7'( 8&!!9'( 6!!',5&  !!" q.(&!!_'(
@,!!!%",M*  HTU!!!e :!!!%&*'( 2!!!a H)U,!!!R*'( 4&L!!!B* )!!!*  #$%&!!!'( ,!!!I.'(  !!!/#=.* 6!!!3&*K* i',!!!?'
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 Y= 2!' )$!M  !" X.!R+( @,!3&*K*'( 4-,C* H >(7$*'( D,$L,!?MN D1(7 D(.$ad!= cL,!=>'( .!<% Z,!-' 7,!/-+( 

_,R*'( ]&JB' 6$J5'( 6K.7'(&7' T.2<$.  

- !!5* )$!!- 4!!3,#=J' D,$L,!!?MN 4(7 .$ad!!= 7!!K&$  #$%&!!'( ,!!I.'(& 4!!*/'( ),"j#R>!!* HP!!#=.* " V!!J3
 Y- T._,!!!R*'( P!!!"(&7& HT._,!!!R*'( 4&!!!-Z W7!!!/X7!!!' c*,!!!>.-  !!!" )$J*,!!!/'(  8&!!!9'( 6!!!',5&  !!!" q.(&!!!_'(

@,!!!%",M*  !!!" 6!!!$'&7'( HTU!!!e  Y= 2!!!' )$!!!M  !!!" D,$L,!!!?MN D1(7 D(.$ad!!!= cL,!!!=>'( .!!!<% Z,!!!- V!!!J3 +( 7,!!!/-
6$J5'( 6K.7'(& 7' T._,R*'( ]&JB'2<$.  
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.D),4M( 5*$0&!:  

  #$%&!'( ,!I.',- `!=Z[3& T._,!R*'( ]&J!B- O!J/=$ ,!*$" cL,!=> )* 6B(.7'( `' @J?&= ,* \&I  "
  !!J*/'( O!!$-_='(& 6C-,!!B'( @,!!B(.7'( V!!J3 f[!!_1( 7!!/-& H6!!$"(.e&*$7'( @(.!!$9=*'( j!!/- \&!!I  !!"

7'( )^" 6$',M'( 6B(.7J' J$ ,*-  ?&= 6B(.:  

- ( 2&!!<#*'( U(.!!-N2,!!3 45!!0- T._,!!R*'( ]&J!!B'  -,!!K$h  & ]&J!!B5!!' 6!!",Ca7.!!#'( X7  \,!!>-'( 4!!KQ )!!*
27C='(& 4*/'( F$',BQ .$&_=&.  

- 6!!$'&7'( 8&!!9'( 6!!',5&' P-,!!='( q.(&!!_'( O!!$.#'  !!B#>'( F!!>,K',- 2,!!*=G1(  P!!* O!!"(&=J' `=73,!!B*&
4*/'( :&.% 7$ WA'( .(.C=B[' 4$-B56$*>='(& 27C='( O$._  " P".  

-  2,*=G1(:%&*'( X7'  #$%&'( ,I.'( f&I&*- `$7' T._,R*'( ]&JB &*> T7,$U' 4$-B5.  

- !M 2&!<#* S$!B.=' 6$-$.7= 4*3 @,0.& 7C3&-!?$ ,!* O!$CM=' 4$-!B5 T._,!R*'( F  `!$'N ),!B>h(
.,G7U(& 27C= )*.  

- I.'( T7,$U VJ3 4*/J'  #$%&'( )*+( 2&<#* S$B.=:%&*'( X7'  #$%&'( ,.  

-  2,!!!*=G1(2,!!!%>- )$#%&!!!*'( 6!!!L",5*' ]!!!'A& T.(7h( X7!!!' 6!!!$&>/*'(& 6!!!$7,*'( U"(&!!!M'(  X&=!!!B* P!!!".&
 #$%&'( 2G,I..  

-  T._,!!R*'(& T.*,!!9*'( @!!>,5 )$A!!'(& T,!!$M'(  !!" )$MK,!!>'( b,R!!0+( )!!* )$#%&!!*J' ;A,!!*> j.!!3
2<M,K> \(.&.  

-  6!!!Ca'( 2&!!!<#* S$!!!B.=& W7!!!M='( g&. f.U ]&J!!!B  !!!>-=' 4$-!!!B5 )$#%&!!!*'( .,9!!!? X7!!!' n#>',!!!-
T._,R*'(.  

- @(.(.C'( A,R=1 )$#%&*'( 2,*Q 6?.#'( 6M,=h 7&$C'( 2,%> 4$JC=.   
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.D),4() 5*1,!T=:  

,M' (.!!!%>& 6!!!B(.7'( EA!!!G cL,!!!=> `!!!>3 @.#!!!BQ ,!!!* \&!!!I  !!!" b,!!!R 45!!!0- 6$>$_!!!BJ#'( 6!!!-=5*'( 6!!!K
K* 8M,-'( g.=C$ H2,3 450- 6$-./'( 6-=5*'(&.&*+( )* 63&*:  

  

1. T._,R*'( ]&JB- OJ/==  ='( @,B(.7'( EAG 4a*- 6$>$_BJ#'( 6-=5*'( \(.aN.  

2.  2=!$ 2!'  !='( 6$K&'&5$!B'( @(.!$9=*'( j/-!- `!=Z[3& T._,!R*'( ]&J!B V!J3 @,!B(.7 \(.KN
4-Z )* ,<'&,>=.  

3. :!J=R= 6$!B(.7 @,!/*=K*'  #$%&!'( ,!I.',- `!=Z[3& T._,!R*'( ]&J!B VJ3 @,B(.7 \(.KN 

6B(.7'( EAG  " `'&,>= 2= WA'( 6B(.7'( P*=K* )3.  
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.D),4() XGM=  

(.7'( @"7GB  !" )$J*,!/'( X7!'  #$%&'( ,I.',- `=Z[3& T._,R*'( ]&JB 6"./*' 6$',M'( 6
( c*,>.- 6$'&7'( 8&9'( 6',5&  " q.(&_')(&.>&+( (TUe @,%",M*  ".  

6!!B(.7'( EA!!G :7!!G O!!$CM='&  6!!B(.7'( \(.!!KN 2!!= 7!!C" ,!!<*(&Z 6!!>$3 V!!J3"210"  )!!* D,!!#%&*
,5&  !" q.(&_'( c*,>.-  #%&*TU!e @,!%",M*  !" 6!$'&7'( 8&!9'( 6!'  2<5&J!B V!J3 :.!/=J' ]!'A&
 #$%&'( 2G,I.- `=Z[3& ._R'(.  

' 8!!!M,-'( 27R=!!!B( 4[!!!R )!!!* 6!!!B(.7'( @1p,!!!B= V!!!J3 6!!!-,Kh( 6!!!B(.7'( @!!!'&,M& n$$,!!!C*J
 G& 6$',='(:  

1. 3N )* T._,R*'( ]&JB n,$C*8M,-'( 7(7.  

2. 8M,-'( 7(73N )*  #$%&'( ,I.'( n,$C*.   

 @,!!-a& O7!!? X7!!* V!!J3 :.!!/=J' 6$L,!!?Mh( F$',!!B+( )!!* 7!!$7/'( 8!!M,-'( 27R=!!B( 7!!Z&
 H,<=(.$!B#=& 6!B(.7'( cL,!=> V!'N 4&!?&J' 6$L,!?Mh( @,!K',/*'( )* 7$7/'( 27R=B(& ,*5 Hn$$,C*'(

F$',!!!!B+( EA!!!!G )!!!!*& : &  -,!!!!BM'( _!!!!B&=*'(( :(.!!!!M>1( -!!!!B>'( )U&!!!!'(& W.,!!!!$/*' H _,!!!!-=.( 4!!!!*,/*
)&!!!B.$- H .,!!!-=R("@ "T-Test!!!0 .,!!!-=R( H$ H`$#.,!!!-=R( W7,!!!M+( )$,!!!-='( 4!!!$JM=  & )$,!!!-='( 4!!!$JM=
  L,>a'()2 X 2.(  

  

"M$ *= .D),4() U/*!; 5,<%9&:  

-  X&=!!!!B* )Qq.(&!!!!_'( c*,!!!!>.-  #%&!!!!* X7!!!!' T._,!!!!R*'( ]&J!!!!B 6!!!!$'&7'( 8&!!!!9'( 6!!!!',5&  !!!!"   !!!!"
 TUe @,%",M* 7>3 PC$ _B&=* X&=B*-  -B> )U&)68.5(%.  

- )Q  X&=!!!!B*,!!!!I.'(  X7!!!!'  #$%&!!!!'(q.(&!!!!_'( c*,!!!!>.-  #%&!!!!* 6!!!!$'&7'( 8&!!!!9'( 6!!!!',5&  !!!!"   !!!!"
TUe @,%",M* $ X&=B* 7>3 PC7$K   -B> )U&-)73.5 .(%  

- = & 7!K6!!Z[3 6$L,!!?MN 6!!'17 @(A )$!!- 2,!!3 45!!0- T._,!!R*'( ]&J!!B&  #$%&!!'( ,!!I.'( X7!!' 

 .-  " )$J*,/'(c*,> TUe @,%",M*  " 6$'&7'( 8&9'( 6',5&  " q.(&_'(.  

- = &7K  6$L,?MN 6'17 @(A O&." X&=B*  "]&JB  T._,R*'(X7' c*,!>.-  !" )$J*,!/'(  q.(&!_'(
@,!!!%",M*  !!!" 6!!!$'&7'( 8&!!!9'( 6!!!',5&  !!!"  Y= TU!!!e 3,!!!*=K1( f&!!!>J' XU!!!/ i',!!!?' O&.!!!#'( @!!!>,5& H

)$#%&*'(.  

- 7&!!K& 27!!3 ,!!?MN 6!!'17 @(A O&.!!"6$L  X&=!!B*  !!"]&J!!B  T._,!!R*'(X7!!' c*,!!>.-  !!" )$J*,!!/'( 

 Y= TUe @,%",M*  " 6$'&7'( 8&9'( 6',5&  " q.(&_'(' XU/6$3,*=K1( 6',MJ.  
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- = &7K  6$L,?MN 6'17 @(A O&." X&=B*  "]&JB  T._,R*'(X7' c*,!>.-  !" )$J*,!/'(  q.(&!_'(
@,!!%",M*  !!" 6!!$'&7'( 8&!!9'( 6!!',5&  !!"  Y= TU!!e 4!!Gp*J' XU!!/ !!*J/'( i',!!?' O&.!!#'( @!!>,5& H 6!!J*M

,$J/'( @,B(.7'(.  

-  27!!3 &!!K &7  6$L,!!?MN 6!!'17 @(A O&.!!" X&=!!B*  !!"]&J!!B  T._,!!R*'(X7!!' c*,!!>.-  !!" )$J*,!!/'( 

@,%",M*  " 6$'&7'( 8&9'( 6',5&  " q.(&_'(  Y= TUeT.-R'( @(&>B' XU/.  

- = &7K  6$L,?MN 6'17 @(A O&." X&=B*  "]&JB  T._,R*'(X7' !/'(c*,!>.-  !" )$J*,  q.(&!_'(
@,!!%",M*  !!" 6!!$'&7'( 8&!!9'( 6!!',5&  !!"  Y= TU!!e6!!><*'( 6!!/$-_' XU!!/i',!!?' O&.!!#'( @!!>,5& H 6!!><* 

W.(7N 4&LB*.  

- = & 7K 6$L,?MN 6'17 @(A O&." X&=B*  "]&JB  T._,R*'(X7' c*,!>.-  !" )$J*,!/'(  q.(&!_'(
@,!!%",M*  !!" 6!!$'&7'( 8&!!9'( 6!!',5&  !!"  Y= TU!!e'( ),!!5*' XU!!/4!!*/ O&.!!#'( @!!>,5& H i',!!?' U!!5(.*

P$U&='( 6$3.#'( F=,5*'(&.  

- = &7K  6$L,?MN 6'17 @(A O&." X&=B*  "]&JB  T._,R*'(X7' c*,!>.-  !" )$J*,!/'(  q.(&!_'(
@,!!%",M*  !!" 6!!$'&7'( 8&!!9'( 6!!',5&  !!"  Y= TU!!e6!!%",M*J' XU!!/ O&.!!#'( @!!>,5& H  =%",!!M* i',!!?'

TUe& 4,*0'(.  

- 7&!!K& 27!!3 17 @(A O&.!!" 6$L,!!?MN 6!!' #$%&!!'( ,!!I.'( X&=!!B*  !!" X7!!' c*,!!>.-  !!" )$J*,!!/'( 

@,%",M*  " 6$'&7'( 8&9'( 6',5&  " q.(&_'(  Y= TUe 3,*=K1( f&>'( .$9=*' XU/.  

- 7&!!K& 27!!3  6$L,!!?MN 6!!'17 @(A O&.!!" #$%&!!'( ,!!I.'( X&=!!B*  !!" X7!!' c*,!!>.-  !!" )$J*,!!/'( 

@,%",M*  " 6$'&7'( 8&9'( 6',5&  " q.(&_'(  Y= TUe6$3,*=K1( 6',M'( .$9=*' XU/.  

- 7&!!K& 27!!3  6$L,!!?MN 6!!'17 @(A O&.!!" #$%&!!'( ,!!I.'( X&=!!B*  !!" X7!!' c*,!!>.-  !!" )$J*,!!/'( 

@,%",M*  " 6$'&7'( 8&9'( 6',5&  " q.(&_'(  Y= TUe *J/'( 4Gp*'( .$9=*' XU/.  

- 7&!!K& 27!!3  6$L,!!?MN 6!!'17 @(A O&.!!" #$%&!!'( ,!!I.'( X&=!!B*  !!" X7!!' *,!!/'(c*,!!>.-  !!" )$J 

@,%",M*  " 6$'&7'( 8&9'( 6',5&  " q.(&_'(  Y= TUeT.-R'( @(&>B .$9=*' XU/.  

- 7K&=  6$L,?MN 6'17 @(A O&." #$%&'( ,I.'( X&=B*  " X7!' c*,!>.-  !" )$J*,!/'(  q.(&!_'(
@,!!%",M*  !!" 6!!$'&7'( 8&!!9'( 6!!',5&  !!"  Y= TU!!e6!!><*'( 6!!/$-_ .!!$9=*' XU!!/  i',!!?' O&.!!#'( @!!>,5&

B*W.(7N 4&L.  

- 7&!!K& 27!!3  6$L,!!?MN 6!!'17 @(A O&.!!" #$%&!!'( ,!!I.'( X&=!!B*  !!" X7!!' c*,!!>.-  !!" )$J*,!!/'( 

@,%",M*  " 6$'&7'( 8&9'( 6',5&  " q.(&_'(  Y= TUe4*/'( ),5* .$9=*' XU/.  

- 7K&=  6$L,?MN 6'17 @(A O&." #$%&'( ,I.'( X&=B*  " X7!' c*,!>.-  !" )$J*,!/'(  q.(&!_'(
( 6!!!',5&  !!!"@,!!!%",M*  !!!" 6!!!$'&7'( 8&!!!9'  Y= TU!!!e6!!!%",M*'( .!!!$9=*' XU!!!/  i',!!!?' O&.!!!#'( @!!!>,5&

n>&$>,R& TUe H4,*0'( @,%",M*.  
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-  )$!!!!- 4!!!!3,#=J' D,$L,!!!!?MN 4(7 .$ad!!!!= 7!!!!K&$ 3,!!!!*=K1( f&!!!!>'( ".&!!!!5A H8,!!!!>N "(&  #$%&!!!!'( ,!!!!I.'
"j#R>* HP#=.* "VJ3 7/-  6$?R0J' TU$**'( @(.7C'( T._,R*'(X7' !>.-  " )$J*,/'(c*,  q.(&!_'(

@,!%",M*  " 6$'&7'( 8&9'( 6',5&  "  HTU!e D,$L,!?MN D1(7 D(.$ad!= cL,!=>'( .!<%= 2!' )$!M  !"'  Z,!-
+(7,/-  &7' T._,R*'( ]&JB' 6$J5'( 6K.7'(2<$.  

- ,!I.'(&  !*J/'( 4!Gp*'( )$!- 43,#=J' D,$L,?MN 4(7 .$ad= 7K&$   #$%&!'("j#R>!* HP!#=.* " V!J3
 Y- 7/ P"(&7 T._,R*'(7'X c*,>.-  " )$J*,/'( @,!%",M*  !" 6$'&7'( 8&9'( 6',5&  " q.(&_'( TU!e 

 D,$L,?MN D1(7 D(.$ad= cL,=>'( .<%= 2' )$M  " Z,-' +(6$J5'( 6K.7'(& 7,/- 7' T._,R*'( ]&JB'2<$.  

- !!/$-_ )$!!- 4!!3,#=J' D,$L,!!?MN 4(7 .$ad!!= 7!!K&$  #$%&!!'( ,!!I.'(& 6!!><*'( 6"j#R>!!* HP!!#=.* "V!!J3 

 Y-7!!/ '( @(.(.!!C'( A,!!R=,- T._,!!R*X7!!' c*,!!>.-  !!" )$J*,!!/'(   !!" 6!!$'&7'( 8&!!9'( 6!!',5&  !!" q.(&!!_'(
@,!!!%",M* TU!!!e  :!!!%&*'( 2!!!a H)U,!!!R*'( 4&L!!!B* )!!!*  #$%&!!!'( ,!!!I.'(  !!!/#=.* 6!!!3&*K* i',!!!?'

 D,$L,!?MN D1(7 D(.$ad!= cL,!=>'( .!<%= 2!' )$!M  !" X.!R+( @,!3&*K*'( 4-,C* H >(7$*'( Z,!-' 7,!/-+( 

( 6K.7'(&7' T._,R*'( ]&JB' 6$J5'2<$.  

- !!5* )$!!- 4!!3,#=J' D,$L,!!?MN 4(7 .$ad!!= 7!!K&$  #$%&!!'( ,!!I.'(& 4!!*/'( ),"j#R>!!* HP!!#=.* " V!!J3
 Y- T._,!!!R*'( P!!!"(&7& HT._,!!!R*'( 4&!!!-Z W7!!!/X7!!!' c*,!!!>.-  !!!" )$J*,!!!/'(  8&!!!9'( 6!!!',5&  !!!" q.(&!!!_'(

@,!!!%",M*  !!!" 6!!!$'&7'( HTU!!!e N D1(7 D(.$ad!!!= cL,!!!=>'( .!!!<%= 2!!!' )$!!!M  !!!" D,$L,!!!?M Z,!!!- V!!!J3 +( 7,!!!/-
6$J5'( 6K.7'(& 7' T._,R*'( ]&JB'2<$.  
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Summary 

 

The study aimed to determine the current risk-taking behavior and 

it's relationship to job satisfaction among workers in the emergency 

program in the united nations relief and works agency (UNRWA) in Gaza 

strip. 

To achieve the goal of this study, the study was conducted on a 

sample of "210" employees of the emergency program in the united 

nations relief and works agency in Gaza strip, to identify the risk behavior 

and it's relationship to their job satisfaction. 

 

To answer the questions of the study, the researcher used the 

following standards, namely: 

1. Measure of risk-taking behavior prepared  by the researcher. 

2. Measure of job satisfaction prepared by the researcher. 

 

The researcher used several statistical methods to identify the 

validity and reliability standards, and used many of the statistical 

treatments to gain access to the study results and their interpretations, and 

these methods: arithmetic mean, standard deviation, relative weight, 

Pearson's correlation coefficient, T-Test, Scheffe' Test, analysis of 

variance test single and binary analysis of variance (2 X 2). 

The results of the study showed: 

- That the level of risk-taking behavior among staff of the emergency 

program in the united nations relief and works agency in Gaza strip 

is located at level of the average relative weight (68.5%). 

- That the level of job satisfaction among the staff of the emergency 

program in the united nations relief and works agency in Gaza strip 

is at a good level relative weight (73.5%). 

- There are statistically significant relationship between job 

satisfaction and risk-taking behavior in general by working in the 

emergency program in the united nations relief and works agency 

in Gaza Strip. 

- There are significant differences in the level of risk-taking behavior 

among workers in the emergency program in the united nations 

relief and works agency in Gaza Strip due to gender, the 

differences were for the benefit of employees. 

- The lack of statistically significant differences in the level of risk-

taking behavior among workers in the emergency program in the 

united nations relief and works agency in Gaza Strip due to social 

status. 

- There are significant differences in the level of risk-taking behavior 

among workers in the emergency program in the united nations 
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relief and works agency in Gaza Strip due to the educational 

qualification, and the differences were for the benefit of Graduate 

Studies. 

- No statistically significant differences in the level of risk-taking 

behavior among workers in the emergency program in the united 

nations relief and works agency in Gaza Governorates due to years 

of experience. 

- There are significant differences in the level of risk-taking behavior 

among workers in the emergency program in the united nations 

relief and works agency in Gaza Strip due to the nature of the 

profession, and the differences were for the benefit of an 

administrative official. 

- There are significant differences in the level of risk-taking behavior 

among workers in the emergency program in the united nations 

relief and works agency in Gaza Strip due to the work place, and 

differences were for the benefit of distribution centers and branch 

offices. 

- There are significant differences in the level of risk-taking behavior 

among workers in the emergency program in the united nations 

relief and works agency in Gaza Strip due to the province, and the 

differences for the benefit of the governorates of North and Gaza. 

- The lack of statistically significant differences in the level of job 

satisfaction among workers in the emergency program in the 

international relief agency in Gaza Strip due to the variable of 

gender. 

- The lack of statistically significant differences in the level of job 

satisfaction among workers in the emergency program in the united 

nations relief and works agency in Gaza Strip due to the variable of 

marital status. 

- The lack of statistically significant differences in the level of job 

satisfaction among workers in the emergency program in the united 

nations relief and works agency in Gaza Strip due to the variable of 

academic qualification. 

- The lack of statistically significant differences in the level of job 

satisfaction among workers in the emergency program in the united 

nations relief and works agency in Gaza Strip due to the variable of 

years of experience. 

- There are significant differences in the level of job satisfaction 

among workers in the emergency program in the united nations 

relief and works agency in Gaza Strip due to the variable nature of 

the profession, and the differences for the benefit of an 

administrative official. 
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- The lack of statistically significant differences in the level of job 

satisfaction among workers in the emergency program in the united 

nations relief and works agency in Gaza Strip due to the variable of   

workplace. 

- There are significant differences in the level of job satisfaction 

among workers in the emergency program in the united nations 

relief and works agency in Gaza Strip due to the variable of the 

governorate, and the differences for the benefit of the governorates 

of the north, Gaza and Khan Younis. 

- There is a statistically significant effect of interaction between 

gender "male female" job satisfaction "low, high" at a dimension 

capacity of personality risk among workers in the emergency 

program in the united nations relief and works agency in Gaza 

Strip, while the results didn't show impact significant statistically 

for other dimensions and the total degree of risk-taking behavior 

they have. 

- There is statistically significant interaction between educational  

qualification and job satisfaction "low, high" on the post-motivated 

risk among workers in the emergency program in the united nations 

relief and works agency in Gaza Strip, while the results didn't show 

impact a statistically significant for the rest of the dimensions and 

the total degree of risk-taking behavior they have. 

- There is statistically significant interaction between the nature of 

the profession and job satisfaction "low, high" at a dimension of 

risk decision-making among workers in the emergency program in 

the united nations relief and works agency in Gaza Strip, for a 

group " high" job satisfaction from the official stores, then the 

employee field, compared to other groups, while the results did not 

show statistically significant effect indicative of the rest of the 

dimensions and the total degree of risk-taking behavior they have. 

- There is a statistically significant interaction between the 

workplace and job satisfaction "low, high" on the risk accept 

dimension, and motives of risk among workers in the emergency 

program in the united nations relief and works agency in Gaza 

Strip, while the results didn't show impact a statistically  significant 

effect on the rest of the dimensions and the total degree of the risk-

taking  behavior they have. 
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PK(.*'( 6*L,Z  
,4*0=():  

1- 2$.5'( )l.C'(.  

2- :$.0'( 8$7M'(.  

  

V8),=():  

1-  !!!K$J* P$*!!!B'( 7!!!-3 4,!!!*l )2004(H "!'''D= R*'''$T=B$Ta),'''=() :4'''( &̀'''=@() :& 

K*?N()&"H T.G,C'( :6$.?*'( &JK>1( 6-=5*.  

2-  n.,!!" )!!- 7!!*MQ")$!!BM'( &!!-Q" )1004/1979(H "=.''HM() R$$*''T= d''8>"H ;2H @&.!!$- : .(7
.5#'(.  

3- .&!!!!0,3 .C!!!!? 7!!!!*MQ )1983(Z " _''''1?() 5)&49& .$L&M''''D() R''''De) .''''M=*>() :&''''T() O,)42
"T$?@!()"H H@&.$- ),>-' :6$-./'( 6I<>'( .(7.  

4- 7*M* `_ 7*MQ )2003(H " :4'( .$'0GN() 5),'$H!= S>?'? *'<!EcW& .'$=$4*Le) O,@*'G=()
*G() B$#0() Kc@B*'= W .;@M'D "'- B$$,0=() .?M@M( I4)4Wf) _(*Y()& "/)4!?3) R="H  6!JK*

H6$-.='( 6$J5 f27H ;1H T.G,C'(.  

5- iK(. @(U3 7*MQ )1968( H"R#;() dMW J&09"H _7 HT.G,C'(: .(7  -./'( F=,5'(.  

6- .G,!!* 7!!*MQ )2000( H"5),*''<=() g*'';? JG4''= "''=$%;!() [&M''D()"H _7H 6$.7>5!!Bh( :.(7!!'( 

6$/*,K'(.  

7- u_>G &-Q 7&*M* 7*MQ )1989(Z " R$,4!() ./$a 5*$ML "- B$M=*>() :4( "#$%&() *+,()
.$=N*<() .$;4,e) .LM==() "-", T.&0>* .$e .$=BK,* 6',B., 6$>7.+( 6/*,K'(, ),*3, )7.+(.  

8- W&,Z.!!0'( 7!!*M* .&!!>Q )1989(H "R#;''() d''MW "''- .''$-,>=() K$(*''De)"H !!'( 2!!J3 6!!JK*Hn#> 

f11H H6a',a'( 6>B'( T.G,C'(: F,=5J' 6*,/'( 6$.?*'( 6L$<'(.  

9- W&,Z.!!0'( 7!!*M* .&!!>Q )1992( H",''0*>=() "''-,>=() R#;''() d''MW"H T.G,!!C'( : &!!JK>+( 6!!-=5*
6$.?*'(.  

10- ;.!!" 2$G(.!!-N 6',*!!0 &!!-Q )2010(H " 5*''DDb= "''- B$''$,)4f) :4''( "#$%&''() *''+,() :4''=
";$@''DM#() d*''>() C*''@T()"H " >,!!a'( W.(7h( .$&!!_='(& g[!!?h( .*=p!!*' 27!!C* 8!!M-"H TU!!e : )(&!!$7

2,/'( )$#%&*'(.  
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11- ,!!!!e+( ),!!!!BMN )2002( H"h,''''0*;W& I&''''?,!() _''''1?(): i''''!)&49& i''''8a*;=", _4,  6!!!!/*,K'(
6$*[Bh(, TUe.  

12- n,!>$N 7(p!" ),!-*J" W&(&!> )2008(H "*'+,() "#$%&'() i'!EcW& d)A!(3*'? "'=$%;!() :4'( 

()B$-,'N= 5*-,'N=()& B$$&'?,!() 5*'$&?,!() O,)4j'? .'$?,!() d$'M>!()& .';$4=? .'L= .'=,L=()" 6',!B. H
 .&0>* .$e .$=BK,*HT HX.C'( 2Q 6/*,K 6$-.='( 6$J5 65*.  

13- F$_'( F,<$N )2008(H " 53*'0!3) .L,'N "'- "#$%&() *+,() QMW "=$%;!() k*;=() ,Y9
 .$;$@DM#()– .(*1 .D),4"H * 6',B.HT.&0>* .$e .$=BK, H6$*[Bh( 6/*,K'( TUe.  

14- 6I$&3 7*MQ F,<$N )2008(Z " B$M=*'>() :4'( "'=$%;!() g3&'() Q'MW "#$%&'() *'+,() ,Y9
OA'''P 5*'''%-*1= "'''- .$;$@'''DM#() .'''$Mae) 5*'''=%;=() "'''-"H  .!!!$e .$=!!!BK,* 6',!!!B.HT.&!!!0>*  6!!!$J5

HT.,K='( 6$*[Bh( 6/*,K'(H TUe.  

15-  >(.7!-'( .7- )2008( H"d$E .-*TY() .'$=$%;!() O4/*'D() "'- R,)4'=() .'$&;*Y() "'- B$';?M( 

.;$4=() O,&';=() *'<!EcW& *'+,(*? "#$%&'() B$'=M>=M( B'= .'<8& da,'%;"H 6',!B. .!$e .$=!BK,* 

T.&0>*H 2BZ T.(7h( 6$&-.='( _$_R='(&H 6$J5 6$-.='(H 6/*,K 2Q X.C'(H 65* 6*.5*'(.  

16- 7&*,!!!3 )$7!!!'( .7!!!- )2001(H "B$,'''N>() B,'''T() "'''- R'''''#;() d''''MW"H ;1H  F,!!!=5'( 7,!!!M=(
HF./'( O0*7 :6$>_&'( 7B+( 6-=5*.  

17- -.$0  )&.Rl& (.IR'()1995( H""=$%;!() [&MD()"H H6M&=#*'( n7C'( 6/*,K ),*3.  

18- .-,K 7$*M'( 7-3 .-,K )$7'( \[3&   ",#5)1995(Z ""'D#;() K'@()& R#;() dMW d8>="Z 
T.G,C'( :6$-./'( 6I<>'( .(7.  

19- n-!!C'( T7!!$.K )2009(Z "B$=*?&4'''() $,@*''G=() Q''(2 *'';4&T" H!!$.K 6$!!B,$B 6!!$*&$ 6!!$=$&5 T7
H6JC=B* 7M+(H 4  77/'( H.$,>$12787H @$&5'(.  

20- )$7!!'( 4,!!*K 2.!!5* )!!- 7!!*M*  !!C$."h( .&!!%>* )!!- "( &!!-Q4!!I#' ")1311/1993( H" B*''D(
K,>()"H _3H ;4H @&.$- :,$MN .(7 -./'( S$.,='( 6BBp*&  -./'( 8(.='( \.  

21-  TU*M .,=R* 4,*K)2002(Z "g*L6'(*? *'<!EcW& B$1;*'8() _)41e) :4( O,@*G=()"H  6!JK*
HF(7o( 6$J5 H)(&JM 6/*,K  77/'(11 &12H )(&JM. 

22- .&50 P$7& 4$JK )1994( H" ]*W4'?= &9 ])4'<!8= [';?) B$'M>8! F$L"H H6!"./*'( 6J!BJB _1 
 &.$-H@:  2',3F=5'(.  

23- 7*M* 7(&K 0'(4$JR S$ .$.!0 v( 7-3 TU$U3& )2007(Z " S>?'? i'!EcW& "#$%&'() *'+,()
OA'''P .''';$4= "'''- B$'''=M>=() :4'''( .'''$-),P&=$4() 5),'''$H!=()"Z 6$*[!!!Bh( 6!!!/*,K'( 6!!!JK* H) 6J!!!BJB

6$>,B>h( @,B(.7'((H c*16H H4&+( 77/'( .$,>$2008H 6$*[Bh( 6/*,K'( HTUe. 
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24- *,M7*MQ 7 .7- )1982(H ""@,N h*8!) 5*=%;=() O,)42"H @$&5'(: 2JC'( .(7.  

25- 2$G(.!-N 7*M* )BM 7!*MQ )2007(H "( "'- J*'0!3*? d/*'T() :4'( "#$%&'() *'+,( .-*1'0()
.$;$@DM#(): )4$= .'D),4OA'P C*'@E "'- .'$;"H HT.&!0>* .!$e .$=!BK,* 6',!B. H6$*[!Bh( 6!/*,K'( 

TUe.  

26- 2$.M )$BM )1997(H "[&MD 4),-e) "- 5*=%;=()"),*3 H :.(7 )(.GU .0>J'.  

27- i',? 7&*M  .M'( !- )1994(Z " g*'+W9 :4'( .'$=M>() .'$8*!;f*? i'!EcW& "#$%&() *+,()
4&>'D [M=() .>=*8? R$,4!() ./$a"H !BK,* 6',!B.H6!$-.='( 6!$J5 H T.&!0>* .!$e .$=  ]!J*'( 6!/*,K

H7&/B j,$.'(.  

28- (  M=" ),>MS$0' )2004(H "$4'() d$$T!() B$? .;,*T= "- .D),4 d)4G!'D*? I4'$MT!()& "=*;
 .'''''$,%;)pass ( [&M'''''D() I&6 .'''''0*G() 5*'''''8*$!13) I&6 B'''''= .''''';$W g)49 ,$4'''''T!( g*L6'''''M(

"W*-4;3)"H6$aM- 6B(.7 H T.G,C'(: P$U&='(& .0>J' ](.$=N.  

29-  7*M* )- 7',R'( -&!$JC )2003( H" ,()& .$'0GN() 5*=D S>? "'=M>= :4'( "#$%&'() *'+
d,''L=() .''L= .'';$4=? .''0*G() .''$?,!()T"H 6!!$-.='( 6!!$J5 HT.&!!0>* .!!$e .$=!!BK,* 6',!!B.H  2Q 6!!/*,K

X.C'(65* H.  

30- ),!!!!*a3 7!!!!$*M'( 7!!!!-3 7!!!!',R )1998(Z " .''''$?,!() g&''''+ "''''- .?&''''D1=() O,@*''''G=() .''''$=;!
B)&M1 .>=*8 .$?,!() .$ML Kc@ :4( .$8&(&L$D()"H $e E(.&=57 6',B.HT.&0>* . )(&JM.  

31-  F!!$G& 7!!',RW&(.!!'( )2000( H"g*''E,A() .''>=*8 "''- B$M=*''>() :4''( "#$%&''() *''+,()" , 6!!JK*
T.(7h(& 7,?=Z1( ,7,?=Z1(& T.(7h( 6$J5 ,U$U/'( 7-3 ]J*'( 6/*,K , c*14 , f2\,Z.U'( H.  

32- .,M!!!B'( 2,!!!=R )2002(Z ") 5),'''$H!=() S>?'''? i'''!EcW& O,@*'''G=() &'''1; h*'''8!3) .$'''D#;(
OA''P 5*''%-*1= "''- .''+*#!;3) K*?''N :4''( .''$-),P&=$4()&"H .!!$e .$=!!BK,* 6',!!B. TU!!e HT.&!!0>* H

6$*[Bh( 6/*,K'(.   

33- 7&!!!!!*M 2%,!!!!!5 .$!!!!!IR )2002(Z ""'''''=$%;!() [&M'''''D()"H _1),!!!!!*3 H : .!!!!!0>J' \,#!!!!!? .(7
P$U&='(&.  

34- W&!J-'( 6'&R )2009(Z "J'=)&>() g&+ "- 5)6() .$MW*-& O,@*G=() [&MD  :,'?L() .'D=G()
O9,=() :4( [&?!& S*$,() "!;$4= "- .M=*>()Z O,&'N;= ,'$P ,$!'D8*= .(*D,H Hj,!$.'(  6!/*,K

3 @>- T.&> T.$*+()*M.'( 7-.  

35- 7.7.3,!!0'( g( )2005(H " &''1; OA''P 5*''%-*1= "''- .$;$@''DM#() 5*''>=*8() .''?M@ 5*''a*8!)
 .''=$E& .''$W*=!83) O4;*''D=() B''= J''L? *''<!EcW& O,@*''G=()d<$4''( O*''$1()"H  .!!$e E(.&!!=57 6',!!B.

HT.&0>* '( c*,>.-'(Hn*0 )$3& V?Z+(  =/*,K' ].=0* TUe.  
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36- 7&!!*M* \,!!K. 2[!!3 &!!-Q )1998(H ".''$&?,!()& .$''D#;() d&''M>() "''- _''1?() Ua*'';="H _1H 
T.G,C'(: @,/*,KJ' .0>'( .(7.  

37- ),!!!I*. :&p.!!!'( 7!!!-3 T7$!!!0. )1999( H"g*''';?l( .$'''D#;() .1'''0()" H_6T.G,!!!C'( H:  2',!!!3
F=5'(.  

38-  5,B&$,5 @.-&. )2000(H "";H() "?9 K*!L- ,$T#() "?9"H ].&$&$> .  

39-  41 V$M$ ,$.5U)2007(H ",$H!= d(*W Q- F;>()" Hj,$.'( :),5$-/'( 6-=5*.  

40-  u&!!>M  !!5U)1985( H".M=*''N() .''$=;!()& A-)&''1()"H H6!!*,/'( T.(7h( 6!!JK* f47 .-*=-!!B H
H.-&=5Q& FJM H$.&B,.  

41- .!!!0/*'( 7,!!!$U )2001(H ".'''$;4,e) 5*'''>=*8() "'''- "'''=$%;!() k*''';=() : B$'''? .''';,*T= .'''D),4
 5*''>=*8() ,''%; .''<8& B''= 4/*''D() "''=$%;!() k*'';=() 4*''>?9 S>?''( .''0*G() 5*''>=*8()& .$=''D,()

.$,)4f) ./$<() g*+W9"H HO0*7 6/*,K 6JK* H6$.(7h(& 6$7,?=Z1( 2&J/'( c*17H O0*7.  

42- 7*M* 2',B 2',!B'( )1997(H ".'$>=*8() 5*'?!L=() "'- B$M=*'>M( "#$%&() *+,()"j,!$.'( H: 

6$>_&'( 7<" ]J*'( 6-=5* @,3&-_*.  

43- W7$-/'( :JR .$IR 7/B )1987(H "() S>?( .$?$,8! .D),4 6*'G!) "'- O,Yb'=() 5),'$H!=
,),T()"H HT.&0>* .$e .$=BK,* 6',B. H7(79- 6/*,K O(./'(.  

44- u$&!!<'( ),*$J!!B )1999(Z " B$M=*''>() :4''( "#$%&''() *''+,()& J''=>() @&H''+ B$''? .''Ec>()
[?*'''D 4'''$41() .L,'''N? KM'''0()& 4'''$41() V;*'''0=?"H .$=!!!BK,* 6',!!!B. HT.&!!!0>* .!!!$e  6!!!$-.='( 6!!!$J5

HX.C'( 2Q 6/*,K65* H.  

45- 7!!*M* 6J$<!!B n,!!-3 )2003(Z ".$,''N?() 4,)&''=() O,)42Z  JG4''=8$!),!''D)""H _1H ),!!*3: 

7P$U&='(& .0>J' 4L(& .(.  

46- 2$!!!!>e 7!!!!*M* 7$!!!!B )1975( H".$''''0GN() .$8&(&L$''''DZ Z*<!)44''''1= Z*<''''D*$E *''''<!*$,%;"H 
T.G,C'( :6$-./'( 6I<>'( .(7.   

47- .,0>'( 7$B )1996(H ",'0= "'- B$'$?!L=() :4'( "#$%&'() *+,()Z .'$;)4$= .'D),4"H  6!JK*
'(& @,-=5*'(  " 6a$7M'( @,G,K=1(H@,*&J/* f5H c*3H T.G,C'(: 6$*$7,5+( 6-=5*'(.   

48- 7!!$*M'( 7!!-3 .5,!!0 )1995( H"C)4''?f) R''#; d''MW"H .(7 HP!!$U&='(& .!!0>'(& 6!!3,-_J' F!!$.e 

T.G,C'(.  

49- _&.,!C'( i$*B O7,? )2006(H " I,$4'= :4'( "#$%&() *+,(*? *<!EcW& J=>() "- .$48()
.'$?,H() .#'+() J*='N 5*'%-*1= "'- .$=&L1() R,)4=()"H  .HT.&!0>* .!$e .$=!BK,* 6',!B  6!/*,K

6$>_&'( g,K>'(: 6$-.9'( 6#I'(.  
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50- .$0.0 V#_?* 2$JB g,-? )2000( H" "'- ,/)&4'() 5),$4'=& I,$4= :4( "#$%&() *+,()
B$@'''DM- J*='''N 5*'''%-*1= "'''- .$;$@'''DM#() .'''$;@&() .@M'''D() 5),)A&"H  .!!!$e .$=!!!BK,* 6',!!!B.

H6$>_&'( g,K>'( 6/*,K HT.&0>* nJ-,>.  

51-   Z,!!!-'( 7!!!-3 7!!!*M* )$7!!!'( g[!!!?)2001( H".$,'''N?() 4,)&'''=() O,)42" 6$.7>5!!!Bh( H: 6!!!/-_*
6$/*,K'( .(7'(.  

52- ?7&*M* )$7'( g[ 2[3 )2005( H" 5*';*$? J'$M1! "'- .$(34!'D3) .$/*'01f) K$(*De)
.$,!=),*?c()& .$,!=),*?() .$W*=!83)& .$&?,!()& .$D#;() _&1?()"H T.G,C'(:  .(7 -./'( .5#'(.  

53- .*$R* g[? )1979( H".$D#;() .10() Q(2 JG4="H T.G,C'( :6$.?*'( &JK>+( 6-=5*.  

54-  7,*M 4,/'( 7-3 O.,_)2007( H",@*G=() O,)42" H6$.7>5Bh( :6$/*,K'( .(7'(.  

55- 7[$!!* O.,!!_ &!!-Q 6!!K*e )2008(H " "#$%&''() *''+,(*? 5)6''() d&''<#=& A*''8;f) V''-)4 .''EcW
 :4''(.''$?$M() .''$,$a*=8() "''- RM?),''@ .'';$4= "''- .''$&;*Y() .''M1,=() 5*''D,4=& "''D,4="H  6',!!B.

T.&0>* .$e .$=BK,*, i=,#'( 6/*,K, nJ-(._.  

56-  >,M$7'( 7*M* f[_ )2007(H " X*'G() C*'@T() "'- 5*'>$?=() "?&4';=( "#$%&'() *'+,()
I4&>''D() :() .''T@;=(*? X*''G() C*''@T() 5*''=%;= Q''MW .''$;)4$= .''D),4.$E,''N"H  6!!$-./'( 6!!JK*'(

6$.(7h( 2&J/J' Hf2@$&5'( H.  

57- @!!/J_ .&!!?>* )1977( H"N() g*''T!,)& "!)6''() dM>!''().$''0G"H H6$.!!?*'( &!!JK>+( 6!!-=5* 

T.G,C'(.  

58-   M-,!!0'( 7&!!*M 7!!*MQ 4[!!_)1996(H " .''$=$M>!() F/*''%&() "MP*''N :4''( "#$%&''() *''+,()
B$'';?M( I&;*''Y() d*''>() d$''M>!() R,)4''=?".''$Mae)& .''$=&L1() "O4''8 .'';$4=?H !!B.,!!BK,* 6' .!!$e .$=

X.C'( 2Q 6/*,K HT.&0>*6*.5*'( 65* H.  

59- !!$.G 7!!*M* 47,!!3W7 )2002(H ") Q''MW d)4''Ef) .''EcW5)4*''T!W3*? .$W&''+&=c() O,@*''G=( 

 O,*''Yf) R*''=!()& .''$=a&!().''$&$1() 5),''$H!=() g&''+ "''- .$''D1()– .''$W*=!83)"H  @,!!B(.7 6!!JK*
3  " 6$-.3Hn#>'( 2J c*1fH1 H.$,>$H T.G,C'(: 7P$U&='(& .0>'(& 63,-_J' F$.e .(.  

60-  j&3 7&*M* n,-3)1980( H" dMW"W*=!83) R#;()"@&.$- H: 6"./*'( .(7 .  

61-  _(&!!!!!B'( v( j&!!!!!3 O!!!!!J_& 2!!!!!K_'(  !!!!!>9'( 7!!!!!-3 v( 7!!!!!-3)1995( H" "'''''=$%;!() [&M'''''D()
:d$a*#=()– 5*$,%;()– 5*T$?@!()"T7K H :P$U&='(& .0>J' w-(&>'( .(7.  

62-  7-32$G(.-N @&#? 7$*M'( )1991(H " &,'=() _4)&'1& O,@*'G=() h*'8!) B$'? .'Ec>() :4'( ,
S*'''$,(*? 4&>'''D ['''M=() .'''>=*8 Kc'''@"H H6$!!!B#> @,!!!B(.7 6!!!JK* H.$,!!!>$ 77!!!3 j,!!!$.'( :!!!_-(. 6

 6$.?*'( )$$B#>'( )$$L,?R+("2>(.".  
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63- 2$G(.!!!!-N @&#!!!!? 7!!!!$*M'( 7!!!-3 )1992(H " [&M''''D& O,@*''''G=() &''''1; h*''''8!3) B$''''? .''''Ec>()
B$G4!()"H Hn#>'( 2J3 6JK* f1H ;1H .?*.  

64-  )*M.!!'( 7!!-3Q!!K$G 7!!*M), )2000(H "5cL''N=() J''1( "W)4''?f) JG4''=()"H *$7,5Q :$,!!> 6!!$
H6$>*+( 2&J/J' 6$-./'( j,$.'(.  

65- W&!!!!!B$/'( )*M.!!!!!'( 7!!!!!-3 )1997(Z "J*'''''=>()& J'''''=>() .$8&(&L$'''''D"H @&.!!!!!$- : F!!!!!=(.'( .(7
6$/*,K'(.  

66- )*M.'( 7-3 W&B$/'( )2002( H".$'D#;() .1'0()& "=c'Df) :4'<()"H ;1H _1H T.G,!C'(: 

4G,>*'( .(7.  

67- 2$G(.!!!!-N .,=!!!!B'( 7!!!!-3 )2002(H "i''''!*T$?@!& h*$*''''+E C)4''''?f)"H T.G,!!!!C'( : &!!!!JK>1( 6!!!!-=5*
6$.?*'(.  

68- 7!-3 +( 7*!?'(W.!-e )2002(H "*'+,() "#$%&'() :4'( .';$W B'= I,$4'= R,)4'=  d$'M>!()
d*>() .T@;=(*? .$E,N() :.D),4 .$;)4$="H 6JK* @,B(.7 c$JR'( T.$UK'(& 6$-./'(H f109H 6/*,K 

H@$&5'( @$&5'(: nJK* .0>'(  *J/'(.  

69- ( 7!!-3.7!!!$M'( )!!BM*'  F!!!',_ )!!- 2$G(.!!- m(&)2005( H"=*'''>() :4''( "#$%&'''() *''+,() "'''- B$M
S*$,() .;$4= "- "10() C*@T()"6*,/'( T.(7h( 7</* Hj,$.'( H.  

70-  _$.C'( FJ_*'( 7-3 )2002(H ".$D#;() .10() "-"H _1H T.G,C'(:  -./'( .5#'( .(7.  

71-  u!!$&.7 7$!!B'( g,!!=#'( 7!!-3)2005( H" :4''( .''$,&,=() _4)&''1() Q''(2 J''$=() 5)44''1= S''>?
.''$-&;=() .''>=*8 Kc''@ :=() [&M''DI4''$MT!() "''=$T() i''8&!()& .''$W*=!83) .$(&/''D=()& O,@*''G"H 

H6$B#> 6B(.7  c*15H f3&$'&$ H6$"&>*'( H.  

72- 2K> 2K> 7&-3 )2003(H ",*L!?3) O,)42"H _1H )7.+(: .0>J' 4L(&+( .(7.  

73- WU!>/'( nM," )- v( ,_3 )2000(H " "#$%&'() *'+,()& "#$%&'() g)4e) .'8,4 B$? .Ec>()
4''=(.''$=$M>!() .$(*=''N() 4&4''1() .''T@;=? .''$&;*Y() R,)4''=() 5),$4''=& I,$"H  .!!$e .$=!!BK,* 6',!!B.

HT.&0>* H_$_R='(& 6$&-.='( T.(7h( 2BZ H6$-.='( 6$J5 X.C'( 2Q 6/*,K65* H.  

74-  5',!*'( 7*M* 6$_3 )2007( H" B$4'N,=() :4'( .$D#;() .10() :&!D=& "#$%&() *+,()
.L= .;$4=?"H ,* 6',B.BKHT.&0>* .$e .$= H6$-.='( 6$J5 HX.C'( 2Q 6/*,K 65*.  

75- !! Y37/!!BQ [ W.$7!!'( )2011( H" :4''( O,@*''G=() &''1; h*''8!3*? i''!EcW& "''L),4f) JcT!''D3)
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5   8"9:1' 2[-E91' X'; R!')&1' hD04H.        

6  8"9: 2[-E9 ); =,>& 67 J&MH.        

7  64,-$ W%M 8")9: ,C-7 J,&MOE  )!H.        

8  
-1,&4$'  e" 6%&M ^KfaH m-0 =& "9:1 U"[41' 2

6%&M G,DdH )K[1'.  

      

9  8"9: 2[-E9 X'; K')& `& 6%&M G,DdH J&,[4H.        

10  J&M bK')$ c)!) 67 P,EE* =)>4 ,&E" J,&MOE  )!H.        

11  
 l,:SH =& "9:1 6A"[4 2-1,&4$'  e" 6%&M ^KfaH

6%&M G,DdH.  

      

12  3' `& J&,[4HJ0) )H R): =)K =-*D01' =& l,:S.        

13  :SH KM,*H 67 c)!)1' 2-S: 6%&M G,DdH P,5,g,*G C4.        

14  
 =)K 6%&M G,DdH 8KM,*&1' =).$4*- P,5,:SH KM,*H

=-":k' 2-S:.  
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8"TTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTT9,:&1' `TTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTT7')K  

15  
4"4&1' "9,:&1'  e" ">4EH) KK0H 20-4D (1; W%M 2E

 n61)B*& `-0S41.  

      

16   o,0D1' 2-VE ,.E,* ,C-7 X%S7 J,&MH 67 2E"041' "">H.        

17  
 J,&MH 67 6$,0D1 8"9: 8K-K0 J,&MH 67 (",SH

2.E,*.  

      

18  
/4")9:  e" p"')91' q&,D"E 67 6%&M 67 "&4*H 

/-7 64[4&1.  

      

19   lN:i' `7'KE 8"9:1' J,&M3' 67 (",SHJ&[1' 67.        

20  '; J,&MOE  )!H20-4D 8"9: 2[-E9 X 6?-@)1' r̂ ,A"1.        

21  
 8"9: 2[-E9 X'; J,&MOE  )!H PG,A"g  n61)B*&1  67

J&[1'.  

      

22  
 Y7')$1' 2-VE 8"9: 2[-E9 X'; J,&MOE  )!H

X,B7,>&1').  

      

 TTTTTTTTTTTTTTTTT-&41') c'KTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTEi'YTTTTTTTTTTTTTTTTTTTTTTTTT  

23  J&[%1 6B,MK4*' 2-S: X,&Y3' G,DdH 6?4,Z #%eH.        

24  
 =& ",@4D' =)K  8"9:1' X,!)3' 67 6%&M W1g hZ;H

(1;1 6D-MK4*-.  

      

25  
 =& P,7): ,C?5! `!)4&1' #9,D&1' 67 J&[1' hD04H

2E,5i' "9:.  

      

26   =)K KB'KS1' G,DdH 640,$E )Z =& KM,*HKK"4.        

27  
 =)K "̂)7 J>SE J&[1' #-"?1 8"-9:1' X,&-%[41' ;?DH

R):.  

      

28  
4& KK"4 =)K ;,.Di' X,-%&M 67 (",SHC& P,-*,D 6&,

2-*-B"1' 2-?-@)1'.  

      

29  2D>&& 2M"* W5!OE) 2M,0SE 8"9:1' J,&M3' Y0DH.        

30  KK"4 =)K 8"9: J&M X,&C& 67 6BN&Y (",SH.        

31  
7 "&4*H =)K /4")9:  e"  ,4 J>SE 6%&M J,&>g 6

R):.  
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32  
 P,ED04 8"9:1' J,&M3' G'KH 67 b-"4H  67 c)!)%1

J>,S&1'.  

      

33  X'")K 67 (",SH J&[1' "9,:& =& 2-,!)%1 2-E-"K4.        

34   ;?DHX'K,S"g bK')$1' 67 c)!)1' =& 6D-.4 641' J&[1'.        

35   "HE,5i' =& 2-,!)%1 J&[1' Ŷ ^K42.        

36  
 P,D&H "d>H J&[1 6%&M "--V4E JE!H';g  aH 61 X$-4

 25"?1'1(1;.  

      

"'"TTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTT.1' ;,TTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTT:4,E 8"TTTTTTTTTTTTTTTTTTTTTTTTTTTT9,:&1'  

37  
 =& 2-S: =)K 6%&M G,DdH 2&*,$1' X'"'".1' ;:4H

,CE!')M.  

      

38   641' X'"'".1' 2-1)B*& J&$4HR): =)K ,Z;:4'.        

39  
 64'"'"! G'"0 J&[1' 67 2@)$%& "B,*:E hE*4H

8"-9:1'.  

      

40  8"-9:1' 64'"'"! G'"0 J&[%1 2$A') X,$,0D #.$H.        

41  X'"'"! ;:4H  CD& R):1' =)K l,:SH #$E 2&",5.        

42   J&[1' 67 8"-9:1' X'"'".1' ;,:4' hD04H P'",d-g 2&N*%1.        

JTTTTTTTTTTTTTTTTTTTTTTTTTT&[1' h-1,TTTTTTTTTTTTTTTTTTTTTT*H b-KTTTTTTTTTTTTTTTTTT$4E 8"TTTTTTTTTTTTTTTTTTTTT9,:&1'  

43  
 8"9,:&1' JKE J&[1' 67 2-1,$1' X,&K:1' ")9H

,Z"--V4E.  

      

44  
& 8"9: 2[-E9 X'; h-1,*H ">4EH&1' = =H =>&

KM,*46D *$4 67J&[1' G'KH =-.  

      

45  ,C-%M 2E4"4&1' "9,:&1'  e" 8K-K01' h-1,*3' h"0H.        

46  
 JS7 =& J&[1' 67 n61)B*& J[7 8K" =& WS:H

8K-K01' h",041'.  

      

47  J&[1' 9&D "--V41 8"9: 2[-E9 X'; PF,&MH ;?DH.        

48  R)1O&1' #,9D I",: J&[1' G,DdH J,&MOE  )!H.        

TTTTTTB,4D1'8"TTTTTTTTTTTTTTTTTTTTTTTTTT9,:&1' WTTTTTTTTTTTTTTTTTT%M 2TTTTTTTTTTTTTTTTTTTTE4"4&1' qTTTTTTTTTTT  

49  qB,4D1' 2D)&A& "-e PF,&MH ^KfaH F.        

50  R): =)K 8K-K01' 61,&MH qB,4D /0')H.        
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51  
 `& 2-5:S1' 64,!NM W%M 8")9: ,C-7 J,&MOE  )!H

J&[1' 67 6BN&Y.  

      

52  6%&M G,DdH bK')$1 64-f" KDM `%C1,E h,5aH.        

53  
 J,&MOE  ,-.1' =M 8"9: bK')$ =& 64,0D 6D-Dd4

8K-K0 8"9:.  

      

54   6%&M 2[-E9 G'"0 "9:%1 2-5:S1' 64[&* U"[44.        

55  
 "9:%1 `&40&1' K'"7H `& 2-M,&40F' 64,!NM U"[44

6%&M 2[-E9 G'"0.  

      

56  
H 8KM,*& =M `D4&H ='K.7 "9: =& P,7): l:S ^

64?-@).  

      

57  
 2%5')& =M J&[1' 67 6BN&Y K$H 2E,5g 6D-Dd4

6%&M.  

      

58  
 X,E,5QE 6BN&Y1 XEE*4 J,&MOE  ,-.1' =M  0$H

2-;f&.  

      

  

  

  

  

 b$,E1' /)̂'"9.1' U,-" 
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 *$+ %&,!)2(  

(  -(./) 0+.1() 2#-3!BF-G.() #H+() ;<.!() 8-!9&!() 0:#7,(  

  

*1' ")4>K1' K- :.....................................................   "4$&1'  

/4,>"E) L' 2&$")  >-%M  N*1':  

 G,DEE  )!H 6DDOE P,&%M  >49,$QE R"S4H+,-.& )2D,E4*' ( J,&>4T*' U"TVE 8"9,T:&1' ()%T* +,-.1
6TTT7 "-4TTT*0,&1' 2TTT0"K WTTT%M J)TTT5$1' X,TTTE%94&  Y3' 2TTT[&,0 =TTT& +?DTTT1'  TTT%M8YTTTVE "TTTZ 21,TTT*"1') \

 =')D[1,E 2&)*)&" =+).>4() ?!#>@+A B>C 8-,!#>D() E:>( BF-G.>() #>H+(#A ;>I$'J. 0+4#5!() 6.,7

0KL M#GC#&! BC  -(.:() N.O()  (#9. BC."  

  P,-0'" ^H"1' G'KE ]')  >$1'  >4K,-* =& X'",TEM =T& 8",TEM JT> #,?4' _K& =& K>O4%1 \2D,E4T*F'  `T&
 aE J>K,[EH =& K[,Z.  

4)"-K.41')  '"4$F' #B,7 J)E.E ')%A?  

  

b$,E1'  /)̂'"9.1' 6%M U,-"  

 PQ.R : -15S() M#@#-A():  

6M,&40F' c)D1':  ! ">;  ! WdDH        

 2-M,&40F' 21,$1': ! I)Y4&  ! I)Y4& "-e       

 6&%[1' JZf&1':  !  2&,M 2-)D,d
J!O7  

!   )%EK  !  

+)-")1,>E  
!  ,-%M X,*'"K    

 2-?-@)1' 8"E:1':  ! 5 J!O7 X')D* ! 6 -10 

X')D*  

! 11 - 15 

2D*  

!  =& "d>H15 

2D*  

  

 2DC&1' 2[-E9:  !&"̂'Kg J)B*  !& R@)
6D'K-&  

!h4,>  !=Y,:& J)B*&  !J&,M  

 J&[1' =,>&:  !  8Ye h4>&
6&-%!i'  

! h4,>&1'
2-M"?1'  

! Y>'"&
`-Y)41'  

!2&,[1' =Y,:&1' !6D'K-&  

 6TTTTTTTTTTT41' 2TTTTTTTTTTT@7,$&1'
,CE J&MH  

! J,&S1'  !  Ye8  ! W9*)1'  ! +D)-D,:  ! j7"  
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#T P#-@  :BF-G.() #H+() 2#-3!  

 UT[E 6T7 8K)T0)&1') 2%T51' X'; +--,T.&1' UT[E WT%M cNT9F' JNT: =T& +,T-.&1' ';TZ G,TDE  4
TTTTT*'"K1' 9)",TTTTT.1' 2TTTTT*'"K JTTTTTd& 2TTTTT-)E"41' X,)2006( \ "̂CTTTTTS1' 2TTTTT*'"K)2002("-"TTTTTS 2TTTTT*'"K) \ 

)2000 ( W%M cN9F' JN: =& (1;>)  Z"-e) 6?-@)T1' ,TA"1,E l,T:1' ,4)*D& 2[&,0 +,-.&
U)M K)&$& +,EM ")4>K1' =& 2-"5&1' 2B-E1' h*$  0"4&1'.  

  

+,-.&1' ';Z =)>4- 2-1)3' /4")5 67  =&"69 "2-4k' K,[E3' 67 "5$D4 8",EM:  

  

 !"1'  ,TTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTEM) K[TTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTE1'/4'"  

  >$1'G'KE ]') ^H"1'  

2E*,D&  
 "-e
2E*,D&  

X,@$N&  

,CTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTM')DOE Y7')TTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTT$1'  

1  
 J&[1' 67 Y-&4%1 KK$& ",-[& W1g P'K,D4*' 64-!"4  44

G'K3' 67 8G,?>1').  

      

2   Y7')$%1 8K,[*1,E "[SH61  K.4 641' 2-)D[&1') 2-K,&1'.        

3  "-)94%1 ,C$"4!H 641' 8K-K01' "̂,>7H O7,>a4.        

4  
 G,DdH K-M)1') K-KC41' =& PFKE 64"Y'f&) 6[-0S4  4-

J&[1'.  

      

5   8"9: 2[-E9 X'; J,&MOE  ,-.1' KDM 64O7,>&  4-.        

6  
 =M ,A"1' #.$4 641' Xs7,>&1') Y7')$1' W%M J5$H

J&[1'.  

      

7  
  67 2-7,Ag X,M,* =M PFKE 2-K,& Y7')$ W%M J5$H

J&[1'.  

      

8   =& K-YH60,4Dg 2-)D[&1' Y7')$1' G'"0 J&[1' 67.       

9  
 8"'Ki'  K.4 21)C* \=,>&1' 2$'" Jd& 61 2E*,D& Y7')$
XN5')&1' .  

      

TTTTTTTTTTTTTTTTTTTTTTTTTTTT41' X'")KTTTTTTTTTTTTTTTTTTTTTTTTTTTT1'2-E-"KTTTTTTTTTTTTTTTT  

10  
 _)4*& =-*$41 2-E-"K41' 64,0,-4$' W%M 8"'Ki' R"[44

J&[1' 67 6B'KH.  
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11  
 67 64'"K! "-)941 l"?1') 2&YN1' X,&K:1' 8"'Ki' "7)4

J&[1'.  

      

12  "'"&4*,E ,C4[0'"&) 2-E-"K41' q&'"E1'  --.4E 8"'Ki'  ).4.        

13  
4D' K[E 6B'KH  --.4  4- _K& K-K$41 2-E-"K41' q&'"E1' G,C

,CD& 64K,?4*'.  

      

14  "&4*& J>SE K-K01'  %[41 61 25"7 64?-@)  K.4.        

hTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTT4'"TTTTT1'  

15  J&[1' GN&YE 2D",.& 61 P,-A"& P,-*,*H P,E4'" WA,.4H.        

16  .& 61 P,-A"& P,-*,*H P,E4'" WA,.4H6%$&1' #)*1,E 2D",.        

17  
 64,$)&9 ;-?D41 67,> "-e 6*,*H h4'" W%M J5$H

2-%E.4*&1'.  

      

18  
h4'" W%M J5$H  2-"CS1' 64,0,-4$' K*1 6?>- F

8"*<1.  

      

19  
  2-7,Ag X,M,*1 J&[1' JN: =& 61,$1' 6E4'" =*$aH

_":H.  

      

20  
  0$E 2D",.& 61 6A"& "-e 6*,*H h4'" W%M J5$H

*&J&[1' 67 64,-1)B.  

      

 6&-@D41' G,&4DF')J&[%1 G,&4DF'(  

21  6%&M =,>& =M =-":t1 bK$4H ,DH) Y'Y4MF,E "[SH.        

22  
 W5!H JNV4*F 25"?1' 61 61,$1' 6%&M =,>& j-4-

J&[1' 67 64,-D,>& ]') 64,!,9.  

      

23  
 )Z ,& Y),044 2-7,Ag K)C0 J;E1 J&,>1' K'K[4*F' ^K1

D& h)%9&o,0D1' #-.$4 67 64"'Kg 8KM,*&1 6.  

      

24  
 2-5:S1' 6&-! =-E ,& #E,941' =& 2-1,M 20"K (1,DZ

/-K1 J&MH ^;1' q&,D"E1'  -!).  

      

25  
 67 ":u J&[E 61,$1' 6%&M J'KE4*' =& ^K1 `D,& F

":H q&,D"E.  

      

26  6%>,S& ,CDO>) q&,D"E1' ';Z J>,S& "E4M'.        

27  =M b-K$1,E `4&4*H  6BN&Y `& /E J&MH ^;1' q&,D"E1'      
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,C0",: =& =-":k' 6B,!K5H).  

28  
 v;Z 67 2-?-@)1' 64,-$ 2-.E X-A&H ';g P'K-[* =)>O*

q&,D"E1'.  

      

29  
 =)>- J&[1' X,M,* K[E K0')4%1 6M'K K)0) J,$ 67

(1;1 K'K[4*F' ^K1.  

      

30  2DC&%1 2-M,&40F' 2D,>&1' v,04' ,A"1,E "[SH.        

6?TTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTT-@)1' =TTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTT&3'  

31  "&4*& J>SE c'KEi' W%M 6DKM,*4 2B-E 67 J&MH.       

32  
 ^;1' 9,SD1' 2[-E9 `& 6%&[1 6?-@)1' _)4*&1' h*,D4-

/-KfH. 

      

33  2-5:S1' 67'KZH) 6&-! /-7 J&MH ^;1' q&,D"E1' "K.-.       

34  
 61)-&E "̂Z)0 J>SE /-7 J&MH ^;1' q&,D"E1' 6D4[- F

64,Ee"). 

      

35  
 ;,:4' KDM 64$%5& /-7 J&MH ^;1' q&,D"E1' JZ,04-

8"df&1' X'"'".1'. 

      

36  
 W4$ \64,$"4.&) 64,@$N& /-7 J&MH ^;1' q&,D"E1' "K.- F

6%&M 67 G'K3' =& _)4*& JA7H X..$ )1). 

      

37  
-E1' l"$ ^KC0 "-K.4 W%M /-7 J&MH ^;1' q&,D"

J&[1' 67 Ŷ,0DQE 8K,Si'). 

      

38  
- 64N>S& 2C0')& 67 /-7 J&MH ^;1' q&,D"E1' 6DKM,*

(1;E 25"?1' X$D* W4& J&[1' I",:) J:'K. 

      

39  
 J&[1' 67 "--,[&1'  *44"'".4*F,E  6D-9[- ,&& X,Ed1')

 P'")[S 2D-DO&91') =,&3,E.   

      

40  
"[SH  P'K0  ,Z J&M =& /E  )!H ,& =H  `&40&1'  K.41

/4-&D4).  

      

41  2-$51') 2-M,&40F' 2-,M"1' 64?-@) 61 "7)4.        

J&[1' GN&Y `& 2!N[1'  

42  J&[1' 67 GN&Y1' `& 2?13') 8K)&1,E "[SH.        

43  J&[1' #-"7 `& 2-K)1' 64,!N[E ":47H.        
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44  !H ^;1' X!)1' 67 J%&1,E "[SHJ&[1' I",: /-A.        

45  J&[1' #-"7  @[& 67 #dH.        

46  N&Y "-d- FX')'KM )H X,M'"5 ^H J&[1' 67 6B.        

47  
 I",: J&[1' GN&Y `& 64,!NM  '"4$F') h$1' Y-&-

J&[1' #,9D.  

      

48  K-0 J>SE J&[1' 67 6BN&Y `& =),[4H.        

49  6B,!K5H =*$H J&[1' 67 6BN&Y U[E "E4MH.        

50  
 I",: J&[1' GN&Y `& 64,!NM  '"4$F') h$1' Y-&-

J&[1' #,9D.  

      

J5')41') J,54F'  

51  2M"*E 2&YN1' X,&)%[&1' W%M J5$H.        

52  
 J&[1' G'K3 2&YN1' X,&)%[&1' =-%&,[%1 8"'Ki' "7)4

"'"&4*,E.  

      

53   XF,54F' =H "E4MH2-"'Ki' 2D)"&1') 21)C*1,E Y-&44.        

54  
 `& J,54N1 2-5:S1' 64,!NM  'K:4*' `-94*H

2-0",:1' X,C01'.  

      

55  
 XF,54F' hD,0E 2-&*"1' "-e XF,54F'  K:4*H

2-&*"1'.  

      

56  J&[1' X,!)[& =& X,&)%[&1' 8"KD =H _"H.        

57  
 )%[&1' ^K1 ) X,& W%M 6%&[E  ,-.%1 2&YN1' X,D,-E1'J&>H 

/0).  

      

58  
,0Dg =H _"H =-E XF,54F' Y-*)f"&1'=   44  CB,*f")
8"-E> 2M"*E.  

      

6?-@)1' G'K3'  

59  
 2T-D?1' 2T7"[&1') 2-DC&1' 8",C&1,E =)[4&4- =-?@)&1' =H _"H

8G,?>E J&[1' Y,0Di 2E)%9&1' .  

      

60  
 WT%M 8"KT.1') 2T-K01') 6D,T?41,E =)YT-&4- =-?@)&1' =H K.4MH

2-1)f*&1' J&$4.  

      

61  1' ^K)aH a&1' 2TTT-?-@)1'  ,TTTC& w6TTT1g 2TTT%>)  8K)TTT01' "--,TTT[&1 P,TTT.E9      
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2E)%9&1'.  

62  1' KC01' J;EH6D& 2E)%9&1'  ,C&1' Y,0Di 67,>.        

63  8KK$& X'G'"0 ]') X,*,-*1 P,.7) 6%&[E  )!H.        

64  
 KTTTT[E KTTTT0')4%1 6TTTTM'K K)TTTT0) J,TTTT$ 6TTTT7 6TTTT%&M 6TTTT7 "&4TTTT*H

J&[1' X,M,*.   

      

G'K3'  -).4  

65  
H  -)TTT.4  4TTT- 8KKTTT$& 2-M)TTTA)& "--,TTT[&) +TTT*3 P,TTT.7) 6TTTB'K

o)A)) 2!KE.  

      

66  
 9,TTTT.D) 8)TTTT.1' 9,TTTT.D J,TTTT[7 xJ>TTTTSE G'K3'  -TTTT-.4  ,TTTT@D KKTTTT$-

 ŷ K1 R[A1'.  

      

67  
 YTT-Y[4 =TT& =TT>&43 )̂DTT*1' 6TTB'KH  -TT-.4 qB,TT4D WTT%M `TT%9H

R[A1' 9,.D =-*$4) "-)94) 8).1' 9,.D.  

      

68  

"TTTTTTE4MH =H ' h-1,TTTTTT*3' =TTTTTT& G'K3'  -)TTTTTT.4 6TTTTTT41' 2-TTTTTT*,*3
 KT-K$4 61,T41,E) 2-E-"K41' X,0,$1' =M RS>1' 67  K:4*4

2&YN1' "-)941') 2-&D41' q&'"E.  

      

69  2-.-.$ _)K0 NE 6D-4)" J>SE 6B'KH  -).4 2-%&M  44 .        

 

  

 b$,E1' /)̂'"9.1' U,-" 
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 *$+ %&,!)3(  

(  -"#U@() 0+.1() 2#-3!0+4#5!() 6.,7   

' =&$"1' L'  *E -$"1  

  

R@)&1' 6:H /2?@)&1' 64:H                :    JA,?1' /8  

  =TT& "-4TT*0,&1' 2TT0"K WTT%M J)TT5$1' X,TTE%94& J,&>4TT*' U"TTVE  6TT7 8YTTVE "TTZY3' 2TT[&,0
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