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/F4f': )GTO1!K( 2AR"F ; 2,+2 >+4"G 6* +, 'TO1!K( 2AR"F 'G!* ]1+r0+ .2Af  )=G)TO* '

 .2,+2 <)=&  !K( >2?)* eX)f ; 2A& �1?AH 4* 'WO: 4\+  2)B9C+ 

614j( d)&+ 4* :'TO1!K( bP[ !f, `4( ]$* 'X4( )* 'TO1!K( bP[ 4"9M: ]1+r0+ I<,AH 'sA5  

  +4* '0)F ; <?� Q4f IgA5  +4* )n)KH  !:l,2 ]UF ; 'K$K[ !:l,2 !f, `4( �4n Z#)[ ?+

,)"f 6* 4"9M: <,AH ':  ; )n)KH ]1+r0+ 6* 4PO: 'TO1!K( bP[ ]1+r0+ >!". ,Aa 6* I@1+4*)O* .!1l

6O1rG':  ,)N  )G6O$:? ,2 >!f <)P(+ V)K$KLH .2Af614j(    >2+2 D)U( D+41+ ,2 <,AH 'sA5  

 Z:). ; /M$( 'YX+2 es)X)( !$sAH ]1+r0+ )* <)T"G ; >+4"G 6%:)N ,2 'TO1!K( ]1+r0+ 6F /&+

OF !1!UH>!O': ,)"f 6* <,AH  ': ,)j9(+ I@1+4*)O* .!1l67*+, 6F 2;, ; 'TO1!K( b91,)Ts @$*  

67*+, t1 <)=& >2?)* eX)f.!f)* /R�:   

]1+r0+ 6i 4J+ :/W( /"$C /"$C /W( �.)*  +4* 'Y: es)X)( !$sAH ]1+r0+  )G,AUF 

>!OOF,2)#  /W( ':2Af I):+ /f+24j(,2!1)* 6F y4B: >!OOF  ('1)= V�ABL: ; V)K9U: 

I'9W( >!". ,Aa 6*  )G,AUF /s)[,2 6%&; 6F @1+ Z$s2 6* .!O9MG  )G,AUF >!OOF,2)#  /W( 

xYz+ 6*2AX Z$s2 <!. '1)(+AH @9f+!( ; @0 ,;l <?�  +4*  ,;l40 /W( I<)X >!OOF2,+;  

V�ABL: ; V)K9U: '9W( I!O9MG @1+4*)O* ]1+r0+ /"$C /W( �.)* ]1+r0+ * )= <)"H >!f  

V�ABL: !$sAH >!f }&AH  )G,AUF '9%O# ':6F2Af @1+ 2AX 6*4PO: ]1+r0+ 3?,+ 's)1, 

V+2,+;  )G,AUF /s)[,2 6%&; ':6NAH)* .2Af 6* 6qO1+ D+41+ r$( ?+  6Y"N@1+ )G,AUF 6* ,)"f 

':I!1l @1+ I@1+4*)O* ,)j9(+ 6F2,+2 2AN; 67*+,  @$* ]1+r0+ !:l,2 '9W( )* ]1+r0+  >2?)* eX)f

t$:)=& 67*+,  ~q. .!f)* 

61):4& ,+r*+ t1 Ea :Ea /"$C 61):4&  +4* @1rT1)N  ,+-J  Ea /"$C '9C; ./&+ D+,+-J

': ]1+r0+ 61):4& Z1)"H I!*)1 61):4&  +4* D+,+-J ': ]G)F <)=& ,+?)* ,2  ,+-J  6P$9( ,2 ; !*)1

': /0+ <)=& 'G2?)* j9(+ I@1+4*)O* .!OF67*+, t1 b1,+2 ,)     <)=& 'G2?)* ; Ea /"$C @$* 'WO:

.!f)* 69f+2 2AN; 
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3 - DE!R!I S=2TI 8 

3 - 1 - +U)&V W&XY&Z$ 

'&,+As)Mq1)*1
)20106%s)7: ,2 I( 4$89: 4$\)H '&,4* 6* 2AX    <)=& 'G2?)* 4*  2)B9C+ DEF  )G

': 6$F4H !Oi DA$&4J, g!: ?+ ,AjO: @1!*  ; .2?+245 $89:>2+2 ; >4  6()G):  )G 4$89:     )G

y4B: /"$C eX)f  ; ?,+ `4( I/W( /"$C I'9%O# V+!$sAH eX)f IEa /"$C I>4=* `4( I>!OOF

6n4. >,;2 ,2 gA5   '():?  2010 -2003 ': >2)W9&+ ': D)U( S1)9( .!OF  I>4=* `4( 6F !G2

6n4. ; 'WO: 4$\)H ?,+ `4( ; /W( /"$C I'9%O# V+!$sAH eX)f  'G2?)* 4* /R�: 4$\)H gA5  

)O%: 4$\)H Ea /"$C ; <,AH ; .!(,+2 6$F4H <)=& .!(,+!( ,AUF @1+ <)=& 'G2?)* 4*  ,+2 

@os v$KLH2
)2008D)&A( V+4\+ '&,4* 6* I( D)&A( 4* >4=* `4(  41-5  >4F ,2 <)=& >2?)*  41-5

g!: ?+ v$KLH @1+ ,2  ; ./&+ 69X+245GARCH(1,1) A"( >2)W9&+>2+2 ; /&+ >2  6* ]G;^5  )G

>,;2 6* QA*4: ; 'T9WG V,A#  '():?  1998 - 1992 ': ': D)U( ]G;^5 S1)9( .!f)*  @$* !G2

67*+, <)=& >2?)* ; >4=* `4( .2,+2 2AN; 'WO: ,+2 'O%:   

'TH4*;,3
)20084$89: 4$\)H I(  2)B9C+ DEF  )G >2?)*4* ,+?)* <)=& +,  +4* ,)=i 2)B9C+ ,A=�A( 

Z:)f IZ1?4* I6$&;, I!OG ; @$i '&,4* 24F.  ;6* 1+ @6P$9( 6F!$&, �$G 67*+,   Z*)C  6j[E:  + 

@$* `4( ?,+ 'RM( ; /"$C /W( 4* /"$C  )G eX)f ,+?)* <)=& 2AN; 2,+!( D+AO.; 6F24F @1+ 

{AnA: @q": /&+ 6* Z$s2 |AW( 41)& Z:+A. DEF 2)B9C+  'YX+2 ; @$*  'YY"s+sAH!O():)I!$ I<,AH 

`4(  )G I>4=* ?+4H 4*( ,)PH >2?)*  ,+?)* I<)=& 6F!f)* !O:?)$( v$KLH ./&+49U$* @$O�"G S1)9( 

]G;^5  ; D)U( 6F2+2 �$G 67*+,   Z*)C 6j[E:  + @$* >2?)*  )G 'Y%0 69f-J; <)=&,+?)* 

6F2,+!(2AN; @1+ D)U( ': 6F!G2  )G,+?)* @1+ )G,AUF m7&,2 w$%n '1+,)F O9MG!. 

D+4T12 ; DAM"G4* v$KLH4
)200767*+, '&,4* 6* I( 4$89: ; <)=& ,+?)* >2?)* @$*    DEF  )G

6n4. I'9%O# V+!$sAH)  2)B9C+ y4B: /"$C eX)f IgA5    ; 6n;)%: `4( I>4=* `4( I>!OOF

>,;2 ./&+ 69X+245 !OY1)H <)=& ,+?)* ,2 (/W( /"$C g)& v$KLH '&,4* 2,A:     )G2003 - 1992 

': Dl .!f)* >2+2 Z$YLH ; 61rPH ,AjO: 6* ]G;^5 @1+ ,2 )G bG DA:?l ?+ )G  4P(4J /$Y. ; '%"N

>2A"( >2)W9&+ 67*+, 2AN; ?+ 'F)[ ]G;^5 S1)9( .!(+ 'O%:   4$89: @$* ,+2  ;  2)B9C+ DEF  )G

                                                            

1. Buyuksalvarci 

2. Leon 

3. Gay 

4. Brahmasrene et al 



    .* /( )*0&/- 1*)2* 3)4- )0 5&/,  607&- 2 80&9#:* .;< 8&=  !"#$ %&'()* +,) -  99 

': <)=& ,+?)* >2?)* /&+ Dl ?+ 'F)[ 4P(4J /$Y. DA:?l S1)9( 4T12 y4a ?+ .!f)* 6n4. 6F   

4$\)H 4$89: )=OH gA5 ./&+ <)=& >2?)* 4* /R�: ,+-J 

3 - 2 - +BV*0 W&XY&Z$ 

) D+,)$MGAF ;  !$%&1388eX)f Q)RH,+ '&,4* 6* I( ) <,AH  )GCPI,PPI ,2 <)=& >2?)* ; (

 4$H ?+ ,+2)=* c+,;+ d,A*1371  2+24X )H1387 ': Dl .!(?+245  h,)J  ATs+ ?+ ,AjO: @1!* )G

1)"() 'EGARCH(
1

 ': >2)W9&+ ': D)U( S1)9( .!OOF  D+AO. 6* DEF 2)B9C+ 4$89: ;2 @1+ 6F !G2

@$$%H eX)f ;2 >!OOF m$nAH V,!C I<,AH   >2?)* m$nAH ,2 ; !(,+!( +, <)=& >2?)* 'J!OG2   

'"( 4j( 6* x&)O: <)=& �$G I4T12 V,)R. 6* )1 !O&, >2?)* V+4$$8H I4$89: ;2 @1+ ?+ <+!F   +, <)=&

'"( w$#AH .!OOF 

g)"F  ) '1)n,13874$89: 4\+ '&,4* 6* I( 4$89: ./X+245 <)=& >2?)* 4*  2)B9C+ DEF  )G   )G

)( !$sAH ; Ig)89f+ `4( !f, I<)=& eX)f !f, I<,AH ID)U1+  2)B9C+ DEF  4j( ,2 'YX+2 es)X

&+ )* ID+4=H ,+2)=* c+,;+ d,A* ,2 +, )G Dl 4\+ ; >!f 6904J>2)&  ATs+ ?+ >2)W9  DA$&4J,  

': D)U( S1)9( 6i 4J+ ./&+ >24F '&,4*   4$\)H <)=& >2?)* 4* g)89f+ `4( !f, ; <,AH 6F !G2

)( !$sAH ):+ I2,+!(  4* (6j[E: Z*)C 4$\)H) <)=& /"$C eX)f !f, ; (2;!L: 4$\)H) 'YX+2 es)X

.!9MG 4\A: >2?)* 

) 'H)$*138467*+, 'K$KLH ,2 I( H  >2?)* ; <)=& /"$C eX)f )* <,A  c+,;+ d,A* <)=&  !K(  

>2+2 ,AjO: @1+  +4*  ; .2+2 ,+4C '&,4* 2,A: +, D+4=H,+2)=* 6()G):  )G   1383 - 1369  +,

61):4& 6F !$&, 6P$9( @1+ 6* ; 24F >2)W9&+ '"( ,+2)=* c+,;+ d,A* ,2  ,+-J  'R&)O: 4_& !(+AH

)R. 6* .!f)* <,AH 4*+4* ,2>2)& V, 67*+, t1 2AN; v$KLH @1+ ,2 4H 67*+, t1 )$1AC /R�:     

'"( !$1)H <)=& >2?)*  ; <,AH @$* 'WO: .2Af 

y)R$s)C ) Z#+138267*+, I(   >2?)*  <)=& d,A* c+,;+ ,+2)=* D+4=H ; ?,+ `4( +, 4* '&, >24F 

/&+. ,2 @1+ v$KLH  )G4$89:?+ 'G2?)* !#,2 I<)=& V+4$$8H `4( ,+? ; 'G2?)* <)=& eX)f 

I,+?)* 6* V,A# ]f I6G): 'a >,;2  1380 - 1375 >2)W9&+ >!f /&+. d)&+4* @1+ S1)9( 

I]G;^5 !#,2 V+4$$8H `4( ?,+ 'G2?)*4* <)=& +,+2  4\+ 'WO: >2A* /&+. I@$O�"G 

V+4$$8H!#,2 `4( ?,+ )* t1 6WC;   '():? 'G2?)*4* <)=& /F4f  +,+2 )G 4\+ /R�: 2A* /&)G. 

 

                                                            

1. Exponential Generalized Autoregressive Conditional Heteroskedasticity 
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4 -  J>$ +F X$ 

6N,2 ; D+r$: ]G;^5 @1+ ,2  ?+ D+4=H ,+2)=* c+,;+ d,A* <)=& 'G2?)* ZF eX)f  41-54\+  

4$89: V+4$$8H 2)B9C+ g!: ?+ >2)W9&+ )*  2)B9C+ DEF  )G )'PO&1I1(GARCH  ]PO& 2,A:

  ./&+ 6904J ,+4C 

4 - 1 - [2)   J>$ +,&ELGARCH 

,+r*+ xYz+ 24*,)F   )G2)B9C+  4& 'PO& g!:  +4* '():?  )G   )G4$89: 'a4f @$T()$:  ?)&

614j( xYz+ 6F 's)[ ,2 �/&+ '02)BH  t1 V)()&A( )$$a4f ~()1,+; )* ,)F  +4*  2)B9C+  )G

>!f '[+4a !O1l40 g!: 6* +, D)KKL: I's):  )G,+?)* V)()&A( .!(+ >?+!(+  +4*  24*,)F  )G  ;  4$J

]$5  V)()&A( 'O$*)H ./&+ >24F Z1)"9: <)=& ,+?)* /"$C eX)f ; <)=& 'G2?)* g!: DAOF   )G

 @$s;+  +4* ./&+ >!f 2)=OU$5 <)=& /"$C eX)f ; <)=& 'G2?)* V)()&A( Z$YLH 2,A: ,2  2)1?

)( 'L$nAH 2AX g!: I,)* )'a4f '()M"GARCHZT(+ }&AH (
1

 )1982g!:  +4* I(  ;  ?)&

]$5 +; w$#AH ; V)()&A( 'O$* 49U$* .!f �47: 'L$nAH 2AX !O1l40 D+AO. 6* 'a4f ~()1,

 4&  g!: ?+ >2)W9&+ )* 'Y$YLH '():?  )GARCH 6WC; 6* 49:+,)5 2)1? 2+!%H ; '(�Aa  )G   )G

>+, .!(,+2 ?)$( 'O$"uH b$"%H g!: ?+ >2)W9&+ ZqU: @1+ Z[ 690)1   ARCH)g!: )1(q,pGARCH 

g!: @1+ ./&+ 41? }*+;, V,A# 6* AY&4sA* }&AH2
  g)& ,21986                                                      ./&+ >!f �47:

)2(                                                                                         " !t kt k t y x   ! 

)3(                                                                                               "t t t! " h 

67*+, ,2 cA0  th~()1,+; �*)H 4T()U(  ./&+ 41? V,A# 6* ; 'a4f  )G 

)4(                                                                      
!

"

  

  

" "

" #! !$ $
p q

t i t i j t j

i j

h # # ! h                                     

                                                                         % & % &! !

"
" ! #!t t#  # l ! l h 

67*+, ,2 IcA0  !

t#(l)! V,)R.  GARCH6RH4: )*   p ;% & !# tl h V,)R.  ARCHRH4: )*�6   q 

./&+ 

./&+ <?� g!: @1+ ~()1,+;AF ; ~()1,+; '1)1)5  +4* 41? Q;4f 

)5(                   j ", ...,q" '''      "# (j    i ", ., p        " ''    ",) (i# # 

                                                            

1. Engle 

2. Bollerslev 



    .* /( )*0&/- 1*)2* 3)4- )0 5&/,  607&- 2 80&9#:* .;< 8&=  !"#$ %&'()* +,) -  101 

>2)& g!: I2,+A: xYz+ ,2  GARCH(1,1)m$nAH >!OG2 /&+ V)()&A( {+A(+ ?+ '*AX   ;2)1)F)1
 I

2004 I45 - 30g!: ?+ 6%s)7: @1+ ,2 .(  ?)&GARCH(1,1) @1+ ./&+ >!f >2)W9&+S1+, g!:  @14H

g!: g!: ,2 )G  4&  ?)& �)* �;)OH )* 's): '():?  )G ./& 

g!: ,2GARCH(1,1)]$5 ~()1,+; 'O$* '():? 4$$8H  )G2
 6WC; ~()1,+; 6* ,+23

  69M*+; '1+,+2

4$z ]G)F )1 ]1+r0+ 4G ./&+ >4j9O:   D):? ,2 I>2?)*  t 4$$8H ]1+r0+ �.)*  ,2 ,)j9(+ 2,A:  41-5

>,;2    ': >!O1l 67*+, )* v*)7: .2Af )  3g!: ,2 (GARCH(1,1),+!K: Ith 67*+, V,A# 6*   

': >2+2 D)U( 41?  .2Af 

)6                                                                               (
!

"   " #! !
  t i t i th # # ! h 

)7                  (                                                                         
"  

"# ") )# # 

Dl ,2 6F!

  t! D)U( >!OG2 V,)R.   ARCH ;   th D)U( >!OG2 V,)R.   GARCH ./&+ 

/s)[ ,2
  

 y)$ 4$z ~()1,+; 'a4ft! ./&+ 6R&)L: Z*)C 41? V,A# 6* 

)8   (                                                                              % & "

  
 

"
  

t

#
Var !

# $
 

 g!: x1+4n I/s)[ @1+ ,2@$"uH )* ./&+ 4$MWH Z*)C '()&l 6* 
 
# ~()1,+; 4*  ,)N V)C)WH+ 4\+ I

': 6904J 4j( ,2 'a4f @$"uH )* ; 2Af
 

$  4* ZRC V)C)WH+ 4\+ )1 �Af ,2 V)()&A( D2A* '"�+2

Z*)C V)()&A(  Z#)[ ./&+ 6R&)L: �"N
 
# ;

 
$ 6* `4( @1+ 6i 4G ./&+ V)()&A( 6* �&)5 `4(

t12r( t1 2!. �Af 6* �&)5 4\+ I!f)* 4H 412 V)()&A( ; )G ': @$* ?+ 4H  )* I4T12 V,)R. 6* .2;,

'(�Aa V!:  +4* ZF 'G2?)* eX)f I,+?)* 6* !1!N �Af D!f 2,+; /LH  4H 4C 4$\)H ,+

': ,+?)* @1+ ,2 .24$J '"1!C V).Ea+ )G b=: 4H  V).Ea+ 6(AJ @1+ 4\+ ; >2A* 4$X+ V).Ea+ ?+ 4H

412 ': @$* ?+ 4H 2;, A&A0 ; dAOT:)4 I2006 I620 - 593.( 

6%s)7: ?+ '&,4* @1+ '*)u9(+ g!: ,2 �O$MG  5 )2011) '&,+As)Mq1)* ; (2010 >!f >2)W9&+ (

./&+ 

R= F(M2, $, EX, OIL, GOLD) 

 :ZF >2?)* eX)fR 

                                                            

1. Caiado 

2. Time Varying Variance 

3. Lagged Variance 

4. Magnus and Fosu 

5. Hsing 
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:'TO1!K( bP[M2 

:<,AH `4( $  

 :D+41+ @$TO& /W( /"$COIL 

 :Ea '()=N /"$CGOLD 

: ?,+ `4(    EX 

)9                     (      
"  ! a % &

!     OIL GOLD X E
t t t t t

 M!" * !! !!tR % % % % % % 

5 - S=2TI \*>=* 

1 -  @$$%H 67*+,   D)$: eX)f 'G2?)* ZF <)=& )*  )G4$89: + DEFI 2)B9C bP[ I<,AH4$j( 

I'TO1!K( `4( ./W( /"$C ; Ea /"$C I?,+ 

2 - euU: D24F D+r$: 4$\)H  )G4$89: DEF  c+,;+ d,A* <)=& 'G2?)* eX)f 4*  2)B9C+

.D+4=H ,+2)=* 

3- t"F 6* @1;!H /&)$&  )G DEF  2)B9C+ 6* >^1; /&)$&  )G 'sA5 ; 's): ; /&)$&  )G 

QA*4: 6* c+,;+ d,A* *D+4=H,+2)=. 

6 - D!] F S=2TI 8&= 

1 - 4$89: .!(4\A: <)=& 'G2?)* 4*  2)B9C+ DEF  )G 

2 - �Af )1 6()qH 4$89:  A& ?+ >!f 2,+;  )G 412 <)=& 'G2?)* 4* >!f w14%H  )G )5 )*)  (<+;2

./&+ 

3 - .2,+2 2AN; D+4=H <)=& ,+?)* ,2 ':4G+ 4\+ 

7 - ^!P_( +N&?$ 2 +N&$7 2 KB: 

AH )*>2+2 6F @1+ 6* 6N >): @12,;40 ?+ ZF >2?)* eX)f 6* QA*4:  )G1377  D+4=H d,A* ,2

67*+, '&,4* 6* QA*4: '():? ;4"YC +-s I/&+ >!f 4U9O: ; 6R&)L:$89:   )*  2)B9C+  )G4

<)=& >2?)* eX)f6G): 6& I  g)& <;2  1379  g)& D)1)5 )H1389  6* V).Ea+ Dl ,2 6F)

 ,2 6()G): V,A#': 4* ,2 +, (/&+ >!f 6904J 4j(  ':)"H Z:)f Iv$KLH @1+ ,2 '()q: ;4"YC .24$J

/F4f>,;2 ,2 D+4=H ,+2)=* c+,;+ d,A* ,2 g)%0  )G  /F4f ./&+ DA:?l 2,A: ,2 g)%0  )G

/F4f d,A*<)=&  !K( >2?)* eX)f ,2 )=(l /"$C 6F !O9MG '1)G  d,A* }&AH >!f 6R&)L:



    .* /( )*0&/- 1*)2* 3)4- )0 5&/,  607&- 2 80&9#:* .;< 8&=  !"#$ %&'()* +,) -  103 

4\+  !"# $%&' .()%*+, -. $! /0)+123456 78"9:; !$"9 <+=  (6 >$+? @$"# <"A#+B :% -C+=

D?+6 7(16+#.3,%  (6 EC(FB 3#+# GC% :% @$"# H,"B  (6 /I,+J9 <+= 

8 -  !"#$ %&'() *+'  ,-.- / 01 

 /#<5K'$+4 LM$ <+= -N1, M % -O"PF9!+QNR -S1, $! !$M;5# TC%5U 7"VO% +#  !+WN,%  !%!:% <+= 

<5, :7-)+9 5# GC% X5Y 3,% /4 <+=5KZN9 +)+9"VO%1(16+#(+C+[). +) M -C+)+9 -,$5# <%5#  :% -C+)+9

\KPFB 5O"Y -]C! 8"9:;  )/NY+CADF(
2
 -9  !+WN,%  .\K14 

 GC% ^C+N).3,% _=M`[ <+= 5KZN9 -9+PB -C+)+9 :% -4+a 7/NY+C \KPFB 5O"Y -]C! 8"9:; ^C+N)

5KZN9 <%5# 8"9:; $! _=M`[ <+= :3,%  (6 /b%$% 5C: 

*M(c 1 - 5O"Y -]C! 8"9:; ^C+N) 

 

*+PNa% 
-)%5J# 5C!+d9 

 $+9; 5O"Y -]C(C 5KZN9 
5% 1% 

0316/0 4453/3- 0313/4- 6242/4- :$% e5) 

0000/0 8844/2- 4828/3- 0608/10- f. 3PKR 

0000/0 8844/2- 4828/3- 5286/13- -V1C(d) \Sa 

0000/0 8842/2- 4824/3- 4606/15- 3W) 3PKR 

0000/0 8844/2- 4828/3- 8943/12- g$"B e5) 

0273/0 4453/3- 0313/4- 6796/4- g+h, E4  !:+# D?+6 

 

iI19 :/NY+C <+= 5Vj=M`[ 

8 - 1 - 02 3!456 %&'() 7208.-/ 920:;1 

+) DKkjB <%5# /KU5Y l)+C$%M -)+mP= 5C: n56 /# E#+d9 M 5Wo <+= -9 8+K#  :()"6 

:HO.!$%! !"cM l)+C$%M -)+mP= ()+Pm[ pfPc GK# 

1H :.!$%() !"cM l)+C$%M -)+mP= ()+Pm[ pfPc GK# 

-A]j9 GK12 !"cM+)) ^C+N) /4(6 (=%"? TI, (+q? pfPc l)+C$%M -)+mP= OLS %$+4 5VC!

*(9 :% M$ GC% :% .(6+I) )+? <+= !%" -9  !+WN,% r$+' < .!"6 

 

                                                            

1.Stationary 

2.Augmented Dicky- Fuller 
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*M(c 2 - +) 8"9:; ^C+N) l)+C$%M -)+mP= 

 

iI19 :/NY+C <+= 5Vj=M`[ 

+) !"cM 8"9:; ^C+N) -9 (KC+B %$ -)+mP=     .(14 

8 - 2 - M.0N *+' O(-#P Q80@2 

$! -9 8+K# 5C: p$"o /# r$+' <"VO% 7g+h,  !:+# p+)+,") -,$5# :!"6 

)10(                                                                                                 c !t t R 

)11(                                                                              
   

! ! ! !" "  !#t t!  " #! 

/O!+F9   (1=! 8+j) 3mk) < /O!+F9 M 3,% g+h,  !:+# <  .(=! -9 8+j) %$  !:+# p+)+,") gM! <

3,% 5C: *M(c n56 /# r$+' *(9 <!$M;5# ^C+N): 

*M(c 3 - /KU5Y 8"9:; ^C+N) *M% < 

 

 

iI19 :/NY+C <+= 5Vj=M`[ 

/O!+F9 -9 !$M;5# GKV)+K9 /O!+F9 8%"1s /#5C: < :!"6 

)12                                    ("#"!! !#$$% "#"&" "# %' "#!(& "#""  " " "  !tR 

-9 8+j)  (6 !$M;5# TC%5U 5KZN9 /4 (=! -1F9 :$% e5) M f. 3PKR 7g$"B e5) <+=  (1Nm= $%!

 (12 5= 3W) 3PKR M -V1C(d) TC%5U -OM /4 5KZN9 +9% ()(9; 3,! /# <$"tB +# u#+q9  <+=

+1F9 -JKU"B     .(1NmK) g+h,  !:+# <%5# <$%! 

 

0000/0 *+PNa% 4406/948  $+9; <F 

 
0000/0 *+PNa% 2111/112  R2× p%(=+j9 

*+PNa%  $+9;<z $+KF9 v%5J)% TC5U 5KZN9 

7201/0 1338/0 0838/0 0112/0 X5s :%%(I9 

0009/0 2240/3 5162/0 6642/1 g$"B e5) 

0690/0 9976/1- 0239/0 0478/0 - 3W) 3PKR 

0016/0 5708/2- 0966/0 2483/0 - f. 3PKR 

0000/0 6286/8- 0226/0 1951/0 - :$% e5) 

8265/0 1684/0 0163/0 0027/0 -V1C(d) \Sa 
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*M(c 4 - /O!+F9 l)+C$%M < 

 

 

iI19 :/NY+C <+= 5Vj=M`[ 

5# GC% 7@+,% /O!+F9 < 5C: <%5# >%5kN,% TC%5U ARCH MGARCH  (6!$M;5# :3,% 

)13(             $ % $ %GARCH "#"!" ! "#$!$($ARCH ! "#$! $'GARCH !   !  "                     

8+P= TC%5U 73,%(K[ ^C+N) :% /4 $".
!

" M
!

$ -1F9 -9 (K4+B ^C+N) GC% .()$%!  r$+' *(9 /4 (114

TC5U .3,% -I,+19 *(9 7p+)+,") wKU"B <%5# <!$M;5# ARCH 8+j) (1=!  < 5x% p+R+WB% 

<$+c 5# -.56 l)+C$%M .3,% GC% ) TC5U0.6178+j) ( 5' GC% 3,% /4 8+,") <$+S)+9yC+= _d) 

<!+C: 8+,")$! M J)%v%5  !:+# D?+6 g+h, @$"# z%$M% $%!+h# /N6%! 8%5hB 3,%. 

7GK12 \= TC5U <!$M;5#  GARCH/4 5#%5#  +#-0.612 73,% 8+j)  (1=! < -Pb%! 8!"# 

p+)+,") $! +K4"6 $%&'5x% +C 8+,")5# 5KZN9 <+= /Nm#%M {"PS9 .3,%  Tb%5UARCH  M

GARCH  -1FC0,004278+j) (1=! < $&'!M: 8!"# |,+[ /# }"6 <+= -O+PNa% 3,%.  GC(#

/KU5Y TKB5B -P) (KC~+B _=M`[ gM! < .!"6 

+) HC%56 $!  r$+' *(9 :% M 3Km) T,+19 8%(12 r$+' *(9 :%  !+WN,% 7p+)+,") 8!"# 8$+dN9

-9  !+WN,% -C+P) _K[ _k# $! .!"6  +# /4 8%5hB g+h, $%:+# <%5# -95=% 5x% 8"9:; ^C+N) M$

 <"VO% :%  !+WN,%-9 8+K# -C+P) r$+' -9 /b$% 7!"6   .!!5' 

8 - 3 - 9'#1- #Z- Q80@2 

_K# -Im) $". /# 7 !:+# _=+4 8+9: $! p+)+,") 8%yK9 -95=% 5x% $!   !:+# _C%yY% 8+9: :% 5B

5I? /# _14%M $! g+h,  !:+# p+)+,") -B$+Is /# 73,% .3mK) 8$+dN9 (# M �"? <+= 

 -95=% 5x% 8"9:; <%5# 5C: *(9:3,%  (6 !$M;5# 

)14 (                                                                                                c  !  t t R    

)15(                                      
  ! !

! ! !

! !

 
log  log( ) ) (" "

"
" "

& '
 # "  !( )( )

* +

t t
t t

t t

  
+" ! # !

! % !
 

TC5U,+) +dN9-9 8+j) %$ -95=% 5x% M p+)+,") 8!"# 8$ .(=! 

 

*+PNa%  $+9;<z $+KF9 v%5J)% TC5U 5KZN9 

0139/0 3265/1 0076/0 0102/0 X5s :% %(I9 

0089/0 9082/0 4721/1 6169/0  TC5UARCH 

0003/0 6272/0- 6272/3 6162/0 - TC5UGARCH 
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/KU5Y 7-95=% 5x% 8"9:; $! <+=OHM
!

H-9 �C5FB 5C: p$"o /# :()"6 

 : OH.!$%() !"cM 8%5hB g+h,  $%:+# $! -95=% 5x% 

 : 
!

H.!$%! !"cM 8%5hB g+h,  $%:+# $! -95=% 5x% 

GNY5C&[ <%5#OHTC5U (C+# 7,p$"o GC% 5K� $! 7(6+# -W19 5K�
!

H-9 /NY5C&[ :!"6 

                                                                                                     
"

!

"

"

-

.

 H : &

H : &
 

*M(c5 -  *(9 L:%5# ^C+N) :-95=% 5x% 8"9:;   

 

5KZN9 TC5U $+KF9 v%5J)%  $+9; < Z *+PNa% 

X5s :%%(I9 0359/   0- 3726/0 0965/0- 9231/0 

ARCH TC5U 7203/0 3195/0 2542/2 0000/0 

5x% TC5U  -95=% 0514/0 - 0204/0 5217/2- 0153/0 

GARCH TC5U 7836/0 0864/0 0665/9 0000/0 

 

iI19: /NY+C <+= _=M`[ 

8+P= -9  (C! �+# *M(c $! /4 /)"' TC5U 7!"6,-1F9 M -W19  E#+d9 X5Y /SKN) $! 73,% $%!

% !"cM 5# -1I9-9 /NY5C&[ -95=% 5x .!"6 

9 -  G!@2 >0RE5!H / =#!N   [- 

GC%$! _=M`[   !:+# 5# :$% e5) M f. 3PKR 73W) 3PKR 7-V1C(d) 7g$"B e5) 8"2 -C+=5KZN9 5Kx+B

@$"# g+h, z%$M% $%!+h# 8%5hB -,$5#  (6 3,%. $! GC% :% EKAJB LM$ -,+16 GARCH +# 

!5#$+4 !+C: $! �Ko"B  (C([ < -O+9 +# �M+1B  !+WN,% �+#  (6 3,%. ^C+N)  /4 3,% 8; :% -4+a

5KZN9 f. 3PKR M g$"B e5) 7:$% e5) 5x% <+=  $M!$! g+h,  !:+# 5# $%&' < !$"9  !%!)-,$5#  <+=

/)+=+9 <1389 - 1379.(1N6%() g+h,  !:+# 5# <5Kx+B -V1C(d) M 3W) 3PKR M (1Nm= ( 

/# p$+Is 5VC! !"cM +# p%5Kx+B %$+]) p%5KKZB 5C&[+) 3PKR -)+hc 3W) 5# <$+Km# :%  <+=5KZN9 

!+QNR% 78f4 /# EKO! 8!"# �2"4 $%:+# /C+95, 8%5C% M 5K?+B $! 5x% <$%&' p%5KKZB 3PKR 3W) 

5# !", <$M; 3PKR M g+h, 3456 7+=  !:+# D?+6 g+h, $! @$"# z%$M% $%!+h# 8%5hB  _14%M

<!M(J9 *+IR$! p%5KKZB 3PKR )3W /N6%! 3,%. 
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8M$! E9%"s *5N14 7$%:+# GC% $! -95=% 5x% 5Kx+B <%: -9 7$%:+# -=!:+# 5# $%&'  �C 8%"1s /# ()%"B

6 -dAB 8%5hB g+h, $%:+# �mC$ *5N14 $! <!5I=%$ g%(R%.!" 

/N])   _d) <$"j4 5= !+QNR% $! /C+95, L!5' \h9 iI19 8%"1s /# g+h, $%:+# /4 GC% 5?; <

/# -9 !+h1jK[ %&O 7!$%! -C%y, 3,+K, !!5' /9+)5# *+Ps% $! 8%$%&' <yC$  <!+QNR% 8f4 <+=

/c"B  3C+h) $! M !"6 8%5J# $+2! $%:+# GC% %!+I9 +B 7(16+# /N6%! $%:+# GC% /# -o+? < /C+95, $%5Y

.(6+# /N6%! *+I)! /# %$ 
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