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-

, ola   

 

 

1-Ergodik sistemler 

2-  
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5-Bernoli sistemlerinde 

artan rast 002:299).  
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 (Ott, 2002:300).   
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analiz edilebilmektedir. 
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 kanunl -

cehaletinden -80).  

 

ilgili bilmemiz gerekenler 
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(Stewart, 2004:36). 

 

 

1.5-  

1.5.1-Kaosun A   

makta; 

 

(Stewart, 2004:12). Tam, kesin ve aksi ispatlanamaz kanunlar deterministik davr

 

(Stewart, 2004:12).  

 

 (Stewart, 2004

er matematiksel bir 
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girememesi;  
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ok arzu edilen sanat okuluna 

 

  

, 2004:280). 

 

(Stewart, 2004
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Bilimsel 
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i deterministik 
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 dair vcuttur. 

 

kaotik hareketler sergilemektedir. 
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belirlemektedir (Stewart, 2004
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(Stewart, 

2004:269). 

 

 hareketleri de kaotiktir. Krema ile 

 

 

Atomlarda elektronl

 

 

1.6-Sistemler 

ilerley emlere dair 

 Abrams, 2011:11). 

  

Determinist sistemler 

 

 

 (Sardar ve Abrams, 2011:14). 

   

 (Sardar ve Abrams, 2011:84).  

 

 

1-Kaotik Sistemler 

2-  
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3- Olmayan Sistemler 
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boyutta 
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denklem

ve kimya bi

 

 

Chorafas (1994:9
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 ile 
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erler 

(Chorafas, 1994:16). Newt
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olarak karakterize edilen matem

94:29).  

 

(Chorafas, 

 

 

in 

gerekmektedir (Chorafas, 1994:33). 

 

 Herhangi bir 

-

durumda sistem kaos teorisi ile incelenmelidir (Chorafas, 1994:41). Modern 
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-talep 
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(Chorafas, 1994:50).  
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- girer (Sardar ve 
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(Sardar ve Abrams, 2011:83-84).  
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 (Stewart, 2004:45)
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.) 

 



28 

 

ilerine has 

 

demektir. 

 

1.9-  

kaos teoris  

1-Etkin Piyasalar hipotezi 
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3-Da  
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elde edilemez. 
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 sahip bir 

 

 

 

3- al Finans 

l finans dal   



30 

 

birlikte, 
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2-  

3-Kaotik dinamik 
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2.1-  

Z

edi

 

 = F  ), 

 = F  ), 

      

  

 

 olarak isimlendirilmektedir (Ott, 2002:6). 

tem  olarak 

sistemler model (map) 

edilmektedir (Ott, 2002:7) . 

 

(Sardar ve 

 Abrams, 2011:20).   

 

Kaos teori  matematiksel olarak ifade edilirse, bu tezin 

   f: X X bir 

fonksiyondur. 
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 = f  f  ...  f  ifadesine, f f

iterasyonu denir. (Emek, 2007:1) 

 

 

x   (x),  (x),

{ (x): n = 0, 1, 2, ...} (Emek, 2007:1). 

 

 

3.1 

Bir x  X f(x) = x oluyorsa bu x f

2007:1). 

3.2 

 ise ve f fonksiyonunun x,  (x),  (x), (x) 

] =  

(Weiss, 1991:10). Sezgisel olarak sistem nereye gidiyor sorusuna, sistem sonlu bir 

, bu sonlu limit sabit bir nokta olarak 

yakalanabilir (Weiss, 1991:10).   

 

 

x  

(Emek, 2007:1). Her periyodik nokta sabit b  

 

 

n  ise, p 
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2.2-  

 ve sistemin eninde sonunda 

ler (Sardar ve 

 

olmayan  

 

 

olar

   1 

fonksi

 bir sistem iken; 

 

fraktal olarak isimlendirilir. 

 

 

                                                                                                 V1<V0 

 

                                    V0                                        V1 
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(Devaney, 

1989:25)

 (Weiss, 1991:18).   

 

2.3-  

faz 

 

 h>0 mektedir. Bu 

 

ktedir ki; bu 

 

 

a , Casio ve HP makinelerinde; p+rp*(1-p) 

  

 

Casio 0.003661 olarak vermekte; 

 0.000000  

2004:49). 

 

- de 

;  iterasyondan sonra modeller 0 ve -
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2004:55).  

 

 

f: J  x  ir 

 N ve n  

 f: J J 

1989:49). 

 

nlamak 

n 

 

 

  

 

Kaotik sistemlerde 

mesela henon modellerinde 45. iterasyonda

sistemlerde 90. iterasyo

 

 

2.4-  

denklemleri basit fakat d

2008:76). 
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2.4.1-Xn+1 = 2Xn mod 1 

Bu model  

olarak kabul edilirse aj ya 1'dir ya da 0'  iterasyo n 

 

 

 

        

' 'lerin etkisi her iterasyonda aj'ler sola 

 

X0  

bir modelde; isi a40 ile temsil 

 

 

                                  

X0 

kabul edilirse;  

 X0 

elde edilecektir. 

  

 

Yani     

                                       

                               

Otuz dokuzuncu iterasyon sonucu 
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elde edilmekte olup;  otuz dokuzuncu 

iterasyo  

=0.1  

 

2.4.2-Lojistik Model  

 lojistik model 

. T+1 

-

p(t)]=Ap(t)-

 

 (Savit, 1998:275). 

 

2.5-  

(Martelli, Dang ve 

Seph, 1988:112-122). Bununla beraber  

  

2.5.1-  

 

 

 

                   A                                                                                       B 

                                                                                  B 

 

 

 

 

  

 

.1 

.2 

.3 

 

.5 

.6 
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A  

 

 

2- gibi bir fonksiyon ile; iterasyon 

 

 > 

ve n; r tane iterasyon sonunda 

olan (n ) ve (n) 

fonksiyonu gibi bir fonksiyon ile n >  r tane iterasyo

))     Mesela bu 

durumda   

 

  

 

a-) n - n =  > 0'  

b-  ihmal edilebilir  

  0'  

c-) emez '  

d-) (n ) - '  

 

   

(u)                                                                           (1)                                            

 

 

leri  
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3- Mesela 

{1,3,7,4,5,8,0,9,4,1,2,6,7,8,0,9 un kendilerini tekrar etmesi gibi.

 

 

2.5.2-   

) 

 

 Devaney (1989:50  f: X X'  

1-  

2-f fonksiyonu topolojik  

3- .  

 

 

f: J J'n

(U)  V   

1989:49). 

 

kenlik, f fonksiyonunun iterasyo

 

vurgular (Devaney, 1989:49). 

 

modelin al

 1989:50)  
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2.6-  

ebebiyle; bu iki 

 

 

bize T(T(T(x))) gerilip, 

 

  =                                                                                                                   (2) 

Saupe; 2004:500). 

 

matematiksel olarak birbirlerine          

f (h(x)) =  h(T  

 

gens ve Saupe; 2004:497).  

  

 aupe; 2004:498): 
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oklava ile ger 

 

 

 

 

 

 

 

  

 

 

f: X X ve g: Y  

 h: X

  (Pei e; 

2004:531).      

 

2.6.1- eriyodik Noktalar Y  

 

. 

 

(Peitg 4:532): 

 f: X X ve g: Y

ve y    

. gibi bir seri x  X limiti ile 

 

  de 

. 
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2.6.2-G D Topolojik Olarak  

  n 

 

 

(Peitg  

f: X X ve g: Y

d   U 

 (U)  ve B =  (V) olur.  f fonksiyonu 

  

  

(x )  )  ir . 

  

  

 

 

 

f: X X ve g: Y ilsin ve 

 (keyfi)  

 2 olsun ve bu n 

 y  

  U 

  

 (U) ve B  

  

 

(h(x )   y    U    

 U    

 y  
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 V ve y  

 y  )  

  

2.6.3-f: J  

f: J  x  

 N ve n

  f: J J 

 

 gerekmektedir 

(Devaney, 1989:49). 

 

 Bu tezin 

 

 

 

 

 f: J  - , x  N 

bu  olsun.   

n    f: J J  

 

 

  

 

2.7-Periyodik Hareket 

 

 (Gleick, 2008:46). 

gerekmektedir.  diferansiyel denklemlerin periyodi
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 bir s

 

 

  

takip edilip; tekrar 

  

  

 bir Poincar   
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POINCARE  
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o    . 

 

 

 

 

Stewart (2004:62) , 

: 

1-

 

2-

.  

 

 

  

 

 

 

 

2.7.1-  

 

  iterasyonu sonunda sistem x  = x   olmakta ve   

x  = x   =  (x    (3) 
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   (4)                      

elde edilmekte ve  =  den x y  

 =  .                                                                          (5)           

 

 ) re 

                                                              (6)         

  = x  +  

= (x    eri x  (x         

(x       (7)         

 

5 nolu e                       (8) 

 

 

5 nolu 

 r iterasyonu 

8  bize r iterasyonu 

 . 

 

Sistemin r iterasyonu iterasyonuna tabi tutulursa, sistem x  

  x   = x    = x                     (9)                             

 9 nolu  

  (10)                               

(Ott, 2002:31).  

 

 

ekte ve 
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2.7.2-  

n  

 

 

 

 

 R ve x  R olsun. 

 e - , x+ )  N ve  

 

{  - , x + )              (11)    

ise ve x n {  > 0 ol - , x + )  N} S 

 

{  - , x + )  N}  } =  R= 

}                                                                                                                   (12) 

( ) ise   denilir.  

 

topolojik 

uzay gibi -

 

Durum 1:  

 

S                                                         N 

 

 

 

 

 

 

 

                X+  

 x               x-     
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Durum 2:                                                                                   

N                                             S 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  

X+   

 

 

 

 

 

 

X-  

             

X               
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A  

limit no                                                         

 

                                                                                                                             

 

                                   

                                    il 8  

 

 

 

 

) alt 

A   9  

 

 

 

 

 

                                                                                                      

 

                                                   

 

 

 

 

e -   

Xp- x  

 

 

                                                                                                

.6                                                                    .6 

          

.6                                                                      .6   

           

            .3  .4 .5  
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anlamak i   bakabiliriz. 

R 

 

 

 

 

 

 

 

 

 

 

 

 

 

     

 

:  

 

 [0,1]  

 

                                             

                                        

 

        

 

 

                                                                                                                            Limit 

                                                                                                                     

                                                                                                                             

                

  

[0,1] 

 

N                                 S        

 

       X+  

 

       

         -1      x   

     X-      

1                                                                  1 

 

 

1                                                                   1 

 

X1, X2 p-1 
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-

-1 

alan periyodik nokta

-

-

 

-

0 olurken; 

.  

 

2.8-  

Teori-1 

f: X

(Bank  1992: 332-334).  

 

 

 

Teori-2 

Touhey (1997: X metrik bir uzay ve f: X

:  

1-  

2-

sahiptir. 

3-
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4-
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  3  

 

rin matematiksel olarak en 

 

 

  (iterasyon ters 

  

   

Saupe, 2004:619). 

 

 

3.1-Sabit Durumlar 

 wart, 

n sabit durum 

  

 

1-Kuyu

bir nokta   
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2-Kaynak

   

 

 

 

 

 

 

 

 

 

 

 

 

 



56 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

3-Eyer: 

olarak bilinmektedir 

sistem) (Ste    
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                                                                                                        Separatrix 

 

 

 

 

 

 

 

                                                                                                                                  

Separatrix 

 

 

Separatrix                                                                                                     Separatrix 

 

 

: Eyer 

 

4-  

evede hareket periyodiktir (Stewart, 2004:
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iken; faz 

uz n 

 16  

 

 A- 

 

T1                                      T2                             T3                       T4 

FAZ UZAYI 

 

 

 

  

                                                                     

 

 

 

 

 

 

VEYA 

 
UZAYI 
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B- 

 

 

T1                                          T2                                                  T3 

FAZ UZAYI 

 

 

 

 

 

 

         

 

3.2- -Periyodik Hareket 

ade; bu denklemlerin 

olmaktan; 

2004:109). 

-

 

  

-periyo -periyodik hareketler 

-periyodik hareket, 

tam olarak tamamlayamaz. -

 

 



60 

 

-periyodik hareketle dur (Stewart, 2004:95). 

-

-

 seksiyonunu

-  

 

. Gar

 Ruelle  

gibidir:  

 

 

 

  

:55). 

 

 

X  , x  

1996:55).  17  
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                                                                                                    r 

                             x         

 

           x                                                                                              x  

 

 

:  

 

3.2.1-  

-  

(iterasyonu

-137) ve Pe 2004:621)  : 

1-

yonlarda 

 

2- 

 

3-  

4-  

 

3.2.2-   

Ruelle (1980: 131)  

 

1-

yuvar 

  

 

2-  

 

 
                               

                      x    
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3-

 

4-

 

 

 

(Ruelle, 1980: 126). 

nok

(Ruelle, 1980: 132). 

 

3.3-  

Mandelbrot, herhangi bir analitik problemi, kaf

geometrisi (klasik 

 

 

Mandelbrot
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Bir 

 

 

klid uzay

 

 

 

  f: X Y 
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        (13) 

F(B ) 

 

 

dereceleri ile 

 (Gleick, 2008:98). 

klidyen 

biridir 

(Chorafas, 1994:122). 

 

3.4-Fraktallar 

si

makta olup; her iterasyo

si

bir ki boyutlu bir

 

 

 

bu iterasyonu e 

Saupe, 2004: 97).  
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: Sonsuz Uzunluk, Sonlu Alan 

 

N  olarak 

bilinmekte olup; nesnelerin t  sonucu korunur. 

birlikte; s

 

 

erir. Kendine benzerlik iterasyonlar sonucu 

e 

kendine b  

1-

mevcuttur. 

2-

 

3-Ta

. 

 

 n 

 

 

 19 elde edilir 

164): 
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K      O      C      H 

 

 

K  O  C  H 

 

 

H  K 

C      O 

O           C 

K               H 

K  O  C  H                     K  O  C  H 

 

 

 

163)

  

1-W(K) = w1(K)  w2(K)  w3(K)  

 

2-W(K) = K yani W(X) gibi bir denklem

 

 

 nesne 

iterasyonu 

i Hutchinson 

 

i  
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 logaritmik bir spiral olan r ( ) = 

   +   

sonucu  

Saupe, 2004:177). Logaritmik spiraller dolay

 

 

 

birlikte;  

log t = d.log h + log c                                                                                                    (14) 

 

 

2004:189). 

 

 

 

mesela uzunluk ve 
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(y  

2). 

 

3.5-

Prensibi  

 

1-  

2-  

3-  

 

ipleri 

ye 

 

 

 

 

ve Saupe, 2004:220). Matematiksel olarak bu 

rlikte; A gibi bir obje 
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 w2(A)

 ilgili objenin 

iterasyonla

olarak kabul edilemez. 

 

 

  bir seri, ancak ve ancak her  

 

seri ancak 

.  

 

 

(Pei  

 

 

 

gerekmektedir 004:250). 

 

 

 

1-
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2-Herhangi bir x0  = f (

fonksiyonu d(f(x), f(y))  

 

 

2004:251)

 

1-  

ani  =  

2-    

3-Hesaplanabirlik: Bir sistemin x1 ve 

 

kez iterasyo ( )  

) / (1-  

  

 

 

 20  

 

. S2 

 P+  

 .P 

 

 P-  

. S1 

 

 

 

 ve P-   
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 A  

 

 

 

 

 

 

 

e  -collar  

A  =  

 ve   

olarak t  

 

  

1-

2004:253). 

 

2-  

  = 0                                                                                 (15) 
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1-

 

 

W(A)= w1(A)  w2(A)  wN(A) ve 

W(B)= w1(B)  w2(B)  wN(B) ise 

h(W(A), W(B))   c                 

 

2- A ) = A  

 

 

 

 

3.6-Von Koch kar tanesi 

Von Koch kar tanesi 

:278-   Von Koch kar 

taneleri : 



73 

 

 

 

 

 

 

 

: Von Koch Kar Taneleri 

 

Von Koch kar tanesi 

  

 

3.7-   

Sprott (2004:128)   

a-

 

b-Bu  

sahiptirler. 

c-Uzayda 

 

d- er. 

e-
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f-

 

g-

 

h-

 

i-  

j-  

k-  

 

Sardar ve Abrams (2011:45- re g  

 

a-

gelirler.    

b-  

c-  

d- ra sahiptirler; 
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VE KAOSUN 

 

 

4.1-  

1- 

- 

rak 

:44).  

2-

(Savit, 1998:59). 

3-

1985:2).  

4-

 

5-

l ve Quandt, 1995:4). 

6-

 (Savit, 1998:83). 

7- tg  :83). 

8-

Benhabib: 1989:79). Bu hareket monoton

Benhabib: 1989:81).  
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: Kaotik Seriler 

Kaynak: Baumol, W.J. (1985). Unpredictability, Psuedorandomness and Military-

C

Starr Center for Applied Economics. 
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: Kaotik Seriler 

Kaynak: Baumol, W.J. (1985). Unpredictability, Psuedorandomness and Military-

arch Reports. New York: C.V. 

Starr Center for Applied Economics. 

 

-rastgelelik ve askeri-sivil 

-

bulunan y(t)  ve 

  

1- 

sahiptirler. 

2-

sahiptirler. 
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3-Kaotik davra

 

 2

 2 e yok ol

 

 

4.2-  

ndan ikiye katlanmas

 

ve Saupe, 2004:496). 

 

 ise 

kaotik duruma g P(t+1)= Ap(t)[1-p(t)]=Ap(t)-

gibidir:  

1- 0<A<1  

2- 1<A<3  

3- 3<A<4  

a-

 

b-

 

c-

 

4- An<A<3.89  

5- A 3.89 

a   

6-   
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4.3-  

Stewart (2  

1- 

 

2- 

 

3- 

 

4- 

 kayan bir 

 

5- 

 

6- 

   

 

 

 

 

 

4.4-  

kendinde  
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parti

ve uzay- . 

 

  

 

nda ge . 

l

Network). l

Network). 

 

-

 

   + v.  = - p + .T + f                                                                                      (16) 

16 

-

v  p T materyal 

f 

 .  

 

. Navier-Stokes denklemleri 
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r. Navier-Stokes denklemleri ikinci 

 

 

 

 

 

 

 

   +   v.  = -  + f                                                                                  (17) 

            

   

  

    ivme 

 

 

 

luk 

hare 1972:14). 

 

s 

 1972:2). Bu 

e  1972:2). 
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 1972:3). 

 

s ve Lumley, 1972:3). Bir dizi 

  Abrams, 2011:61). 

 

 

 

 

 

 daha iyi anlamak 

- 4:117). 

(Mandelbrot ve Hudson; 2004:125). 

 

4.5- -Landau Teoremi  
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birikmele  

 Landau-

 

 

-  

Kuyu                Kaynak                Limit Evresi             Periyodik Hareket             Wobble             

 

 

4.6- -Takens Teoremi  

Hopf- -

-

; Stewart (2004:162)

:  

Sabit durum          Tek bir Wobble             Periyodik Hareket             Ek s

eklenmesi             

           periyotlu periyodik bir 

 

         Garip  (

                       

 



84 

 

 Richard 

  

 

Sardar ve Abrams (2011:61 :  

1-  

2-  
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il 24  

 

-

karakterize etmek daha iyi bir yoldur (

rak 

-

r ve 

manlar 

(Ruelle, 1980: 136).   
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4.7-Kaosun Global Nitelikleri 

 (Stewart, 2004:184). 

 . 

 

 Abrams, 2011:66). 

Feigenbaum bir 

'

lojistik, trigonometrik vb.

 (Stewart, 2004:191).   

 

Navier-

periyo eki 

-
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:Lojistik Modelin  

 

 f( x,r ) = 4r(1-   in 

periyo a 1,2,4,8, 

 

 

 

 

rk periyot  

 (Hilborn, 2000

 

 

4.8-  

   

  

 

 

                                                                            

          



88 

 

 

 

 

 

A 

 

 

 

 

 

4.9-Kaosun Matematiksel Olarak Tespiti 

4.9.1-  

 

 +dx  

istem  

dx                                                                                                                     (17)  

 (Ott, 2002:56).    

 

 

 h=                                                                                                       (18) 

 

 =  .         ise                                                          (19) 

 )  

     (20) 

 itlik 18    

h=                                                                                                     (21) 
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H=                                                        (22)                                                    

 yapunov 

 

  

 

4.9.2-  

 

                  Y+ Y                              

                                                  R        

                                  Y 

                                       X                  X+ X 

 

 

 

 

 

 

 

 

X + = F(X , Y ) 

Y + = G(X , Y X, 

 +  birim uzakta 

  

 

n sonucu    

 =  +   

 =  +    ve 

 = (a + b + d  

a=  , b= , c= , d=                                                                                             (23) 
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 olarak 

 

 

4.9.3-Herhangi B  

N boyutlu bir sistemin n tane L

o sisteme 

2004:120). 

Tablo 1 

 

     BOYUT 

- - - -  

 

 

0 

 

0 

- - -  

Limit Devri 

 

1 

 

0 

 

0 

- -  

2 torus 

 

2 

 

0 

 

0 

 

0 

-  

3 torus 

 

3 

 

+ 

 

0 

- - Garip kaotik 

 

+ +  

0 

- Garip hiper 

kaotik  

 

yapunov sistem kaotik olup, 
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4.9.4-Kutu Sayma Boyutu 

: 

T1  

 

 

T2  

    

    

    

    

 

T3 

 

 

 

 

benzerlik boyutunu 24  
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= d                                                                                                                       (25) 

25  

 =   .   =     = = d                                                 (26)    

26  

 

Kutu sayma boyutu bulunurken   d=   benzerlik boy

: 

 

D  =  log N / log R                                                                                                         (27)        

 gibi sonsuz 

olan N (

 

N ( ) =     

se; N ( ) =  ) 

( y  

 d=                                                                                                                       (28)                                   

 

KSB =                                                                                                  (29)  

 (Ott, 2002:72). 

 

KSB 

  

 

 



93 

 

4.9.5- Bilgi Boyutu 

measure): 

 

 

olur (Ott, 2002 kte  

  

rumda 

(Ott, 2002:80). Tipik noktalar 

Kutu sayma boyutu 

  

 

; kutu sayma boyutu gerekli  

 (Ott, 2002

 

D  =                                                                                                (31)  

olur (Ott, 2002:81).  

 

 )=      (32)                                                                                                      

 

 = N(  

 

 

D =   =                                                         (33)  

 

2003:81).  
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sayma boyutu ol :89).  ki 

arak 

bilinmektedir (Sprott, 2004

 

 

4.9.6-  

 matem  

yuvar 

yuvar  

yuvar 

 

D  (x)=                                                                                                   (34) 

  (Ott, 2002:89).  

 

   

 

= p + (1-p) ,    0<p<1, ,                                                                         (35)  

 (Ott, 2002

   

verir. 

 

Bu boyut sezgisel olarak   k bir yuvar 

 

 

4.9.7-Korelasyon Boyutu 

Korelasyon boyutu fraktal nesnelerin Nokta 

  

                                                                                                                    (36) 
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.  

korelasyon integrali  

  , -1)]                                                                      (37) 

ile ifade edilirse; log(korelasyon integrali)-log( )  korelasyon boyutu 

 

 

  

4.9.8-Kaplan-Yorke Boyutu 

olu yutlu hiper 

 (Sprott, 2004:121). 

cut 

 (Sprott, 2004:121).   

 

Kaplan-   

D+                                                             (38)                                                                                                          

 Bu 

Kaplan-  

 

4.9.9-  

 

De  Do Dh D1 D2 Dt                                                                      (39) 

nolu 

sayma boyutunu, Dh Hausdorff boyutunu, D1 bilgi boyutunu, D2 korelasyon boyutunu 
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4.9.10-Entropiler 

piler pozitif olurken; kaotik olmayan 

 

 

4.9.10.1-Metrik Entropi 

Kolmogorov ve -S entropi olarakta bilinir. Metrik entropi kaotik 

 (Ott, 2002  

 

                                                                                                                   (40)  

 41 nolu 

 

H=                                                                                              (41)  

 (Ott, 2002

 r tane birbirleri

 (yani W= W  W  olsun) Bu durumda W  

entropisi 

H( )= ( )]          (42)                                                                                

olmak  

 : 

:  

 

RVA= ({1},{7},{6,2}, 

{3,0},{8,5,4,9})  
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RVA= ({1},{7},{6,},{2}, 

{3,0},{8,5,4,9}) 

 

 

 

RVA= ({1},{7},{6,},{2}, 

{3},{0},{8},{5},{4},{9}) olur. 

 

W  . 

ent) soyut matematik 

 W   

Q= {Q1, ..., 

iterasyonu 

 

 

Q V R = {Q  R   (Q   

iterasyonunu  

 =  {Q                                              

olur. ) =  ( )] olursa ve 

-teorik 

entropisi  

h (M,W)= H(                                                                              (43) 

-Sinai 

 

 h                                                                                            (44) 

  

 fazla pozitif L

 

 her iterasyo
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4.9.10.2-Topolojik Entropi 

{W

topolojik entropi   

h (M, {W }) =  }) ]                                                                        (45) 

olursa; topolojik entropi    

h (M) = sup h (M, {W })                                                                                               (46)   

olarak ifade edilir (Ott, 2003:151). Sezgisel olarak iterasyo

 

 

 

4.10-  

=                                                                                                         (47) 

 

  

2004:686).  

 

D =  log /log n                                                                                    (48) 

-

 

 fraktal 

 

(Schmitt, Schertzer ve Lovejoy, 2000: 361).                         
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5.1-Metodoloji 

Vandrovych (2007:2

: 

1-  

2-  

3- ye sahip  

4-  

5-  

6-  

 

kaos (deterministik kaos) ampirik olarak tespit edilebilmektedir (Brock, Hsieh ve 

LeBar  

1-  

2-BDS testini uygulama, 

3-Korelasyon boyutunu hesaplama, 

4-  

 

 

1-  

2-  

3-Maksimum L  

deterministik 

(Vandrovych, 2007:6) 
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5.1.1-  

 

verileri kullanarak orijinal sisteme d

 

 

: 

 1-Bir boyutlu bir sinyal m boyutlu fa

-

 

 

2- -(m-

 

3-

Yt = { xt, xt - d, xt - 2d t - (m-1)d}  

 

 

5.1.2-BDS Testi 

  ifade 

ederken; H   

H  sahip 

H

 

  

 

. BDS testi ile H  
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BDS 

testi ile deterministik veya stokastik 

modelle Verilerdeki herhangi bir 

n sonra BDS testi tortulara alardan 

sonra hala H  

olur. GARCH tipi bir m  sonra elde edilen tortulara 

:BAD var reddediliyor ise seriler stokastik 

 

 

5.1.3-  

 

Bir 

 nde yer 

j birbirleri ile dinamik olarak korelasyon 

 

C(l)=  <l]                 (49)                                 

   

- - yon integrali ile standart korelasyon fonksiyonu 

C(l)= r c(r)                                                                             (50)                                                                                   

 

 

lasyon boyutunu 

 ={x , 

x  

 < (Potapov ve Kurths, 1998:369-
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deterministik yap  Kurths, 1998:369-85). 

 

Brock, Hsieh ve Lebaron (1993:43)  k

  , -1)] ve b -a-1 ve I  ( , 

) ise  

Brock, Hsieh ve Lebaron (1993:43)  

1-)  

 -  (z- 

hipotezin  

2-)   + - K ] 

  olur. 

3-) C  , - -2)] 

 (i,j,k) = [I (i,j)I (j,k)+ 

I  

4-)

 C ve K yerine; C . 

5-  

  C

 

 

   

olmakta; B(m,r,T) = [Cm(r)-

W (m, r, T)= B( m,r, T)/

(Andreou, Pavlides ve Karytinos, 2000;1734-35). 
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5.1.4-Korelasyon Boyutu 

girilmeyecektir. Pratikte korelasyon boyut

 

boyutunu etkilemektedir.  

 

bir 

 

Ampirik veriler analiz edilirken determ

 boyutu artt epsilon) 

  

 bo  boyutu artarken 

boy  

(Vandrovych, 2007:8).  

 

 

 

.  

 

  D2 

 

 

 

 

 

 

                                                                                                  Boyutu 

 

 

- le Sistemler 
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 turuncu 

i p 

 

 

 

 boyutu 

denilebilinir (Willey, 1992:64).  

 

(e,T)

                                                            (51) 

Kaostan emin olabilmek 

asyon integrali ve epsilon  

stabilizasyon relasyon boyutu-  

(Guillaume, 1995:287) 

  

 

5.2-  

 

 

2007:13). 
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Tata (1991) 32200 adet tick 

n sonucunda kaosa dair bir emareye 

rastlan  

 

Bajo-Rubio (1992) 1985-

unu spot 

- -

. 

 

Vassilicos, Demos v 000   

 

 

 

 

 

4 Ocak 1971-

1990 

Sterlini/Amerikan  ve 

 

lman Mark

 

 

 



106 

 

Guillaum

 dair 

  

 

 

 on 

  

 

 deterministik kaotik olmayan modellerin ve saf 

standart Gauss  

Lyapunov  ise Wolf a  

 

  

 

 

Bask (1996) ronu

kaosu 

Kronu

 

 

Brooks 

 

 

Richards 

 

 

-    

 Dolar'a 
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 bu kurlar 

kur hareketlerinin  . 

 

Bask 

 ve kaosa 

.  

 

 

. 

 

ir. 

-

 

 

 

 

 

Scarlat, Cristina 
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-200 on iki 

 k

surrogate metodu ile On iki 

 L

 

 

Resende 

. 

 

p hesaplanan korelasyon boyutu 

  

 

 5.3-  

   Kurlar 

 

1 Ame

Kanada  

 

 

zaman serisi 

  

kuru seviyelerinin log-   

rt=ln(St)-ln(St-1)                                                                                                           (52) 
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5.3.1-  

ler 29-32 
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5.3.2-  

Tablolar 2-5  
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Tablo 2 

) Kuru Seviyesi 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Sterling Level  

  
  Mean 200927.8 

Median 13564.43 

Maximum 999977.0 

Minimum 210.2400 

Std. Dev. 297966.6 

Skewness 1.350563 

Kurtosis 3.461939 

  

Jarque-Bera 1868.606 

Probability 0.000000 

  

Sum 1.20E+09 

Sum Sq. Dev. 5.30E+14 

  

Observations 5972 
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Tablo 3 

) Kuru Seviyesi 

Canadian 

Dolar Level  

     
   Mean  213183.3 

 Median  7245.000 

 Maximum  1221710. 

 Minimum  85.40000 

 Std. Dev.  366827.0 

 Skewness  1.629721 

 Kurtosis  4.051528 

  

 Jarque-Bera  2918.732 

 Probability  0.000000 

  

 Sum  1.27E+09 

 Sum Sq. Dev.  8.03E+14 

  

 Observations  5972 
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Tablo 4 

) Kuru Seviyesi 

       SEK Level 

  
   Mean  1.84E+09 

 Median  1.34E+08 

 Maximum  9.99E+09 

 Minimum  2115000. 

 Std. Dev.  2.83E+09 

 Skewness  1.457176 

 Kurtosis  3.738817 

  

 Jarque-Bera  2249.280 

 Probability  0.000000 

  

 Sum  1.10E+13 

 Sum Sq. Dev.  4.80E+22 

  

 Observations  5972 
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Tablo 5 

) Kuru Seviyesi 

  
American 

Dolar Level  

  
   Mean  149537.4 

 Median  9101.000 

 Maximum  998826.0 

 Minimum  102.4600 

 Std. Dev.  219372.9 

 Skewness  1.294872 

 Kurtosis  3.365970 

  

 Jarque-Bera  1702.197 

 Probability  0.000000 

  

 Sum  8.93E+08 

 Sum Sq. Dev.  2.87E+14 

  

 Observations  5972 

  

  

) kurunda 

 

 

kurtosisi ise 3 olmaktad -5 
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-Bera testidir. JB testi normal 

  

-  

 

H : seri simetrik ve mesokurtik 

H  

hipotezlerini test eder. 
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-FULLER VE PHILLIPS-

PERRON  

 

6.1-Augmented Dickey-Fuller Bir  

 -

 

H  

H  

hipotezleri test edilecektir. 
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Tablo 6 

esti 

Null Hypothesis: STERLINGLEVEL has a unit root  

Exogenous: None    

Lag Length: 32 (Automatic based on SIC, MAXLAG=33)  

      
         t-Statistic   Prob.*  

      
      Augmented Dickey-Fuller test statistic -1.473256  0.1318  

Test critical values: 1% level  -2.565351   

 5% level  -1.940877   

 10% level  -1.616664   

      
      *MacKinnon (1996) one-sided p-values.   

      

      

Augmented Dickey-Fuller Test Equation   

Dependent Variable: D(STERLINGLEVEL)   

Method: Least Squares    

Date: 09/11/13   Time: 12:14    

Sample (adjusted): 34 5972    

Included observations: 5939 after adjustments  

      
      

Variable 

Coefficie

nt Std. Error t-Statistic Prob.    
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STERLINGLEVEL(-1) 

-

0.002567 0.001742 -1.473256 0.1407  

D(STERLINGLEVEL(-

1)) 

-

0.390793 0.012998 -30.06471 0.0000  

D(STERLINGLEVEL(-

2)) 

-

0.149730 0.013935 -10.74517 0.0000  

D(STERLINGLEVEL(-

3)) 

-

0.055112 0.014068 -3.917451 0.0001  

D(STERLINGLEVEL(-

4)) 

-

0.154912 0.014068 -11.01200 0.0000  

D(STERLINGLEVEL(-

5)) 0.000956 0.014204 0.067321 0.9463  

D(STERLINGLEVEL(-

6)) 

-

0.112832 0.014199 -7.946336 0.0000  

D(STERLINGLEVEL(-

7)) 

-

0.149972 0.014254 -10.52138 0.0000  

D(STERLINGLEVEL(-

8)) 

-

0.086535 0.014347 -6.031596 0.0000  

D(STERLINGLEVEL(-

9)) 

-

0.064587 0.014376 -4.492729 0.0000  

D(STERLINGLEVEL(-

10)) 0.086664 0.014382 6.026045 0.0000  

D(STERLINGLEVEL(-

11)) 0.017389 0.014426 1.205403 0.2281  

D(STERLINGLEVEL(-

12)) 

-

0.031537 0.014426 -2.186149 0.0288  

D(STERLINGLEVEL(-

13)) 0.040231 0.014431 2.787760 0.0053  

D(STERLINGLEVEL(-

14)) 0.026624 0.014424 1.845836 0.0650  
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D(STERLINGLEVEL(-

15)) 0.036852 0.014397 2.559694 0.0105 

D(STERLINGLEVEL(-

16)) 0.034358 0.014403 2.385432 0.0171 

D(STERLINGLEVEL(-

17)) 

-

0.016196 0.014404 -1.124348 0.2609 

D(STERLINGLEVEL(-

18)) 

-

0.068886 0.014400 -4.783948 0.0000 

D(STERLINGLEVEL(-

19)) 

-

0.050459 0.014424 -3.498168 0.0005 

D(STERLINGLEVEL(-

20)) 

-

0.009594 0.014432 -0.664778 0.5062 

D(STERLINGLEVEL(-

21)) 

-

0.014734 0.014425 -1.021462 0.3071 

D(STERLINGLEVEL(-

22)) 0.003111 0.014425 0.215681 0.8292 

D(STERLINGLEVEL(-

23)) 

-

0.053500 0.014386 -3.718939 0.0002 

D(STERLINGLEVEL(-

24)) 

-

0.048933 0.014375 -3.404078 0.0007 

D(STERLINGLEVEL(-

25)) 

-

0.080733 0.014341 -5.629713 0.0000 

D(STERLINGLEVEL(-

26)) 

-

0.058315 0.014238 -4.095592 0.0000 

D(STERLINGLEVEL(-

27)) 

-

0.027924 0.014177 -1.969637 0.0489 

D(STERLINGLEVEL(-

28)) 

-

0.035122 0.014182 -2.476575 0.0133 

D(STERLINGLEVEL(-

29)) 

-

0.054062 0.014037 -3.851316 0.0001 
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D(STERLINGLEVEL(-

30)) 

-

0.015655 0.014034 -1.115513 0.2647  

D(STERLINGLEVEL(-

31)) 

-

0.058533 0.013892 -4.213429 0.0000  

D(STERLINGLEVEL(-

32)) 

-

0.118811 0.012930 -9.189048 0.0000  

      
      R-squared 0.226246     Mean dependent var 99.30658  

Adjusted R-squared 0.222054     S.D. dependent var 53374.61  

S.E. of regression 47077.08     Akaike info criterion 24.36250  

Sum squared resid 1.31E+13     Schwarz criterion 24.39967  

Log likelihood 

-

72311.45     Durbin-Watson stat 2.005532  
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Tablo 7 

(T esti 

Null Hypothesis: CANADIANLEVEL has a unit root  

Exogenous: None    

Lag Length: 32 (Automatic based on SIC, MAXLAG=33)  

      
         t-Statistic   Prob.*  

      
      Augmented Dickey-Fuller test statistic  2.339648  0.9957  

Test critical values: 1% level  -2.565351   

 5% level  -1.940877   

 10% level  -1.616664   

      
      *MacKinnon (1996) one-sided p-values.   

      

      

Augmented Dickey-Fuller Test Equation   

Dependent Variable: D(CANADIANLEVEL)   

Method: Least Squares    

Date: 09/13/13   Time: 13:27    

Sample (adjusted): 34 5972    

Included observations: 5939 after adjustments  

      
      

Variable 

Coefficie

nt Std. Error t-Statistic Prob.    

      
      CANADIANLEVEL(-1) 0.000384 0.000164 2.339648 0.0193  

D(CANADIANLEVEL(

-1)) 0.086248 0.012920 6.675670 0.0000  

D(CANADIANLEVEL(

-2)) 

-

0.179212 0.012943 -13.84657 0.0000  

D(CANADIANLEVEL(

-3)) 

-

0.002803 0.013151 -0.213166 0.8312  
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D(CANADIANLEVEL(

-4)) 

-

0.009910 0.013153 -0.753449 0.4512  

D(CANADIANLEVEL(

-5)) 0.014585 0.013119 1.111760 0.2663  

D(CANADIANLEVEL(

-6)) 0.010158 0.013131 0.773555 0.4392  

D(CANADIANLEVEL(

-7)) 0.043272 0.013123 3.297389 0.0010  

D(CANADIANLEVEL(

-8)) 0.040270 0.013135 3.065918 0.0022  

D(CANADIANLEVEL(

-9)) 0.057535 0.013089 4.395623 0.0000  

D(CANADIANLEVEL(

-10)) 0.061295 0.013089 4.682810 0.0000  

D(CANADIANLEVEL(

-11)) 0.004623 0.013092 0.353112 0.7240  

D(CANADIANLEVEL(

-12)) 0.013427 0.013092 1.025604 0.3051  

D(CANADIANLEVEL(

-13)) 0.014494 0.013083 1.107863 0.2680  

D(CANADIANLEVEL(

-14)) 

-

0.015286 0.013078 -1.168804 0.2425  

D(CANADIANLEVEL(

-15)) 0.011658 0.013070 0.892000 0.3724  

D(CANADIANLEVEL(

-16)) 

-

0.012677 0.013077 -0.969475 0.3323  

D(CANADIANLEVEL(

-17)) 0.016601 0.013088 1.268352 0.2047  

D(CANADIANLEVEL(

-18)) 

-

0.037620 0.013091 -2.873803 0.0041  
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D(CANADIANLEVEL(

-19)) 

-

0.030263 0.013118 -2.307080 0.0211  

D(CANADIANLEVEL(

-20)) 0.051615 0.013125 3.932539 0.0001  

D(CANADIANLEVEL(

-21)) 0.011871 0.013142 0.903266 0.3664  

D(CANADIANLEVEL(

-22)) 

-

0.059690 0.013146 -4.540469 0.0000  

D(CANADIANLEVEL(

-23)) 0.059231 0.013146 4.505518 0.0000  

D(CANADIANLEVEL(

-24)) 0.101230 0.013150 7.698212 0.0000  

D(CANADIANLEVEL(

-25)) 

-

0.011374 0.013208 -0.861152 0.3892  

D(CANADIANLEVEL(

-26)) 0.038846 0.013198 2.943282 0.0033  

D(CANADIANLEVEL(

-27)) 

-

0.001395 0.013208 -0.105611 0.9159  

D(CANADIANLEVEL(

-28)) 0.074290 0.013207 5.625140 0.0000  

D(CANADIANLEVEL(

-29)) 

-

0.004888 0.013243 -0.369061 0.7121  

D(CANADIANLEVEL(

-30)) 0.008283 0.013243 0.625464 0.5317  

D(CANADIANLEVEL(

-31)) 

-

0.064423 0.013028 -4.945086 0.0000  

D(CANADIANLEVEL(

-32)) 

-

0.123111 0.013008 -9.464215 0.0000  
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R-squared 0.103381     Mean dependent var 187.6257  

Adjusted R-squared 0.098522     S.D. dependent var 5407.385  

S.E. of regression 5134.104     Akaike info criterion 19.93074  

Sum squared resid 1.56E+11     Schwarz criterion 19.96791  

Log likelihood 

-

59151.33     Durbin-Watson stat 2.003451  
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Tablo 8 

esti 

Null Hypothesis: SWEDISHLEVEL has a unit root  

Exogenous: None    

Lag Length: 21 (Automatic based on SIC, MAXLAG=33)  

      
         t-Statistic   Prob.*  

      
      Augmented Dickey-Fuller test statistic -1.948904  0.0491  

Test critical values: 1% level  -2.565351   

 5% level  -1.940877   

 10% level  -1.616664   

      
      *MacKinnon (1996) one-sided p-values.   

      

      

Augmented Dickey-Fuller Test Equation   

Dependent Variable: D(SWEDISHLEVEL)   

Method: Least Squares    

Date: 09/17/13   Time: 09:41    

Sample (adjusted): 23 5972    

Included observations: 5950 after adjustments  

      
      

Variable 

Coefficie

nt Std. Error t-Statistic Prob.    
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SWEDISHLEVEL(-1) 

-

0.003748 0.001923 -1.948904 0.0514  

D(SWEDISHLEVEL(-

1)) 

-

0.424733 0.013050 -32.54706 0.0000  

D(SWEDISHLEVEL(-

2)) 

-

0.270151 0.014168 -19.06820 0.0000  

D(SWEDISHLEVEL(-

3)) 

-

0.297555 0.014539 -20.46589 0.0000  

D(SWEDISHLEVEL(-

4)) 

-

0.253641 0.015017 -16.89039 0.0000  

D(SWEDISHLEVEL(-

5)) 

-

0.023018 0.015353 -1.499220 0.1339  

D(SWEDISHLEVEL(-

6)) 0.001793 0.015337 0.116928 0.9069  

D(SWEDISHLEVEL(-

7)) 0.005144 0.015319 0.335799 0.7370  

D(SWEDISHLEVEL(-

8)) 

-

0.074764 0.015290 -4.889663 0.0000  

D(SWEDISHLEVEL(-

9)) 0.008144 0.015321 0.531566 0.5950  

D(SWEDISHLEVEL(-

10)) 0.040985 0.015306 2.677743 0.0074  

D(SWEDISHLEVEL(-

11)) 

-

0.093741 0.015263 -6.141701 0.0000  

D(SWEDISHLEVEL(-

12)) 

-

0.049176 0.015304 -3.213291 0.0013  

D(SWEDISHLEVEL(-

13)) 0.018359 0.015317 1.198607 0.2307  
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D(SWEDISHLEVEL(-

14)) 

-

0.068798 0.015285 -4.501010 0.0000  

D(SWEDISHLEVEL(-

15)) 

-

0.055977 0.015311 -3.655969 0.0003  

D(SWEDISHLEVEL(-

16)) 

-

0.055269 0.015328 -3.605672 0.0003  

D(SWEDISHLEVEL(-

17)) 

-

0.058002 0.015341 -3.780726 0.0002  

D(SWEDISHLEVEL(-

18)) 

-

0.066196 0.014991 -4.415711 0.0000  

D(SWEDISHLEVEL(-

19)) 

-

0.095161 0.014496 -6.564754 0.0000  

D(SWEDISHLEVEL(-

20)) 

-

0.002747 0.014106 -0.194721 0.8456  

D(SWEDISHLEVEL(-

21)) 

-

0.066588 0.012961 -5.137488 0.0000  

      
      R-squared 0.233821     Mean dependent var 65188.24  

Adjusted R-squared 0.231107     S.D. dependent var 5.64E+08  

S.E. of regression 4.94E+08     Akaike info criterion 42.87953  

Sum squared resid 1.45E+21     Schwarz criterion 42.90427  

Log likelihood 

-

127544.6     Durbin-Watson stat 2.001778  
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Tablo 9 

(TL/ esti 

Null Hypothesis: VALUE has a unit root   

Exogenous: None    

Lag Length: 20 (Automatic based on SIC, MAXLAG=50)  

      
         t-Statistic   Prob.*  

      
      Augmented Dickey-Fuller test statistic -1.312003  0.1756  

Test critical values: 1% level  -2.565351   

 5% level  -1.940877   

 10% level  -1.616664   

      
      *MacKinnon (1996) one-sided p-values.   

      

      

Augmented Dickey-Fuller Test Equation   

Dependent Variable: D(VALUE)    

Method: Least Squares    

Date: 09/09/13   Time: 09:32    

Sample (adjusted): 22 5972    

Included observations: 5951 after adjustments  

      
      

Variable 

Coefficie

nt Std. Error t-Statistic Prob.    
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VALUE(-1) 

-

0.001550 0.001181 -1.312003 0.1896 

D(VALUE(-1)) 

-

0.347155 0.012862 -26.99101 0.0000 

D(VALUE(-2)) 

-

0.342195 0.013559 -25.23781 0.0000 

D(VALUE(-3)) 

-

0.198358 0.014258 -13.91213 0.0000 

D(VALUE(-4)) 

-

0.095135 0.014492 -6.564770 0.0000 

D(VALUE(-5)) 

-

0.084859 0.014547 -5.833395 0.0000 

D(VALUE(-6)) 

-

0.093774 0.014590 -6.427434 0.0000 

D(VALUE(-7)) 

-

0.101442 0.014631 -6.933259 0.0000 

D(VALUE(-8)) 

-

0.270548 0.014651 -18.46637 0.0000 

D(VALUE(-9)) 

-

0.143922 0.014858 -9.686231 0.0000 

D(VALUE(-10)) 0.007006 0.014964 0.468208 0.6397 

D(VALUE(-11)) 0.048574 0.014967 3.245431 0.0012 

D(VALUE(-12)) 0.195360 0.014860 13.14710 0.0000 

D(VALUE(-13)) 0.086285 0.014651 5.889528 0.0000 

D(VALUE(-14)) 0.045035 0.014631 3.078041 0.0021 

D(VALUE(-15)) 0.022449 0.014589 1.538774 0.1239 

D(VALUE(-16)) 

-

0.010969 0.014548 -0.753991 0.4509 

D(VALUE(-17)) 

-

0.002476 0.014493 -0.170847 0.8644 

D(VALUE(-18)) 0.048901 0.014256 3.430318 0.0006 
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D(VALUE(-19)) 

-

0.104108 0.013547 -7.684923 0.0000  

D(VALUE(-20)) 0.158318 0.012833 12.33680 0.0000  

      
      R-squared 0.258049     Mean dependent var 58.56046  

Adjusted R-squared 0.255547     S.D. dependent var 27838.32  

S.E. of regression 24019.38     Akaike info criterion 23.01463  

Sum squared resid 3.42E+12     Schwarz criterion 23.03824  

Log likelihood 

-

68459.04     Durbin-Watson stat 2.001158  

 

  

 

 

6.2-  

 

 



132 

 

-8

-6

-4

-2

0

2

4

6

8

1000 2000 3000 4000 5000

STERLINGLNDIFF

 

etirisi 

 

 

 

 

                                                         



133 

 

-.2

-.1

.0

.1

.2

.3

.4

1000 2000 3000 4000 5000

LNDIFF

 

etirisi 

 

-6

-4

-2

0

2

4

6

1982 1988 1994 2000 2004

LNDIFF

 

etirisi 



134 

 

-8

-6

-4

-2

0

2

4

6

1982 1988 1994 2000 2004

LNDIFF

 

 etirisi 

 

-  

 

 

6.3-Augmented Dickey-Fuller ve Phillips-Perron Testleri 

 

 

 

 

 

 

 

 

 

 



135 

 

Tablo 10 

terlini) Kur Getirisi ADF Testi 

   Null Hypothesis: STERLINGLNDIFF has a unit root 

Exogenous: None   

Lag Length: 26 (Automatic based on SIC, MAXLAG=33) 

     
        t-Statistic   Prob.* 

     
     Augmented Dickey-Fuller test statistic -20.17413  0.0000 

Test critical values: 1% level  -2.565351  

 5% level  -1.940877  

 10% level  -1.616664  

     
     *MacKinnon (1996) one-sided p-values.  

     

     

Augmented Dickey-Fuller Test Equation  

Dependent Variable: D(STERLINGLNDIFF)  

Method: Least Squares   

Date: 09/11/13   Time: 12:28   

Sample (adjusted): 28 5971   

Included observations: 5944 after adjustments 

     
     

Variable 

Coefficie

nt Std. Error t-Statistic Prob.   

     
     

STERLINGLNDIFF(-1) 

-

3.213424 0.159284 -20.17413 0.0000 

D(STERLINGLNDIFF(-

1)) 1.745768 0.156560 11.15077 0.0000 

D(STERLINGLNDIFF(-

2)) 1.524859 0.153105 9.959569 0.0000 

D(STERLINGLNDIFF(-

3)) 1.436072 0.149465 9.608100 0.0000 
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D(STERLINGLNDIFF(-

4)) 1.263194 0.145722 8.668535 0.0000 

D(STERLINGLNDIFF(-

5)) 1.182166 0.141703 8.342574 0.0000 

D(STERLINGLNDIFF(-

6)) 0.936063 0.137579 6.803812 0.0000 

D(STERLINGLNDIFF(-

7)) 0.710591 0.133363 5.328258 0.0000 

D(STERLINGLNDIFF(-

8)) 0.521440 0.129136 4.037908 0.0001 

D(STERLINGLNDIFF(-

9)) 0.422242 0.124815 3.382936 0.0007 

D(STERLINGLNDIFF(-

10)) 0.574547 0.120456 4.769758 0.0000 

D(STERLINGLNDIFF(-

11)) 0.707024 0.116053 6.092273 0.0000 

D(STERLINGLNDIFF(-

12)) 0.683029 0.111342 6.134528 0.0000 

D(STERLINGLNDIFF(-

13)) 0.619566 0.106237 5.831910 0.0000 

D(STERLINGLNDIFF(-

14)) 0.561125 0.101062 5.552268 0.0000 

D(STERLINGLNDIFF(-

15)) 0.598980 0.095834 6.250189 0.0000 

D(STERLINGLNDIFF(-

16)) 0.665941 0.090457 7.361933 0.0000 

D(STERLINGLNDIFF(-

17)) 0.663529 0.084143 7.885769 0.0000 

D(STERLINGLNDIFF(-

18)) 0.613061 0.076401 8.024248 0.0000 
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D(STERLINGLNDIFF(-

19)) 0.554979 0.068376 8.116531 0.0000 

D(STERLINGLNDIFF(-

20)) 0.450492 0.060566 7.438030 0.0000 

D(STERLINGLNDIFF(-

21)) 0.348101 0.053157 6.548573 0.0000 

D(STERLINGLNDIFF(-

22)) 0.310119 0.046352 6.690484 0.0000 

D(STERLINGLNDIFF(-

23)) 0.281071 0.039010 7.205163 0.0000 

D(STERLINGLNDIFF(-

24)) 0.239941 0.031639 7.583589 0.0000 

D(STERLINGLNDIFF(-

25)) 0.151003 0.022996 6.566642 0.0000 

D(STERLINGLNDIFF(-

26)) 0.052765 0.012983 4.064316 0.0000 

     
     R-squared 0.732951     Mean dependent var -7.48E-06 

Adjusted R-squared 0.731778     S.D. dependent var 0.456482 

S.E. of regression 0.236413     Akaike info criterion 

-

0.041945 

Sum squared resid 330.7065     Schwarz criterion 

-

0.011555 

Log likelihood 151.6593     Durbin-Watson stat 2.001403 
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Tablo 11 

iliz Sterlini) Kur Getirisi PP Testi 

Null Hypothesis: STERLINGLNDIFF has a unit root 

Exogenous: None   

Bandwidth: 192 (Newey-West using Bartlett kernel) 

     
        Adj. t-Stat   Prob.* 

     
     Phillips-Perron test statistic -322.1162  0.0001 

Test critical values: 1% level  -2.565349  

 5% level  -1.940877  

 10% level  -1.616664  

     
     *MacKinnon (1996) one-sided p-values.  

     

     
     Residual variance (no correction)  0.066861 

HAC corrected variance (Bartlett kernel)  0.003924 
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Tablo 12 

(TL/K etirisi ADF Testi 

Null Hypothesis: LNDIFF has a unit root  

Exogenous: None   

Lag Length: 23 (Automatic based on SIC, MAXLAG=33) 

     
        t-Statistic Prob.* 

     
     Augmented Dickey-Fuller test statistic -10.16216 0.0000 

Test critical values: 1% level  -2.565351  

 5% level  -1.940877  

 10% level  -1.616664  

     
     *MacKinnon (1996) one-sided p-values.  

     

     

Augmented Dickey-Fuller Test Equation  

Dependent Variable: D(LNDIFF)  

Method: Least Squares   

Date: 09/13/13   Time: 13:39   

Sample (adjusted): 25 5971   

Included observations: 5947 after adjustments 

     
     

Variable 

Coefficie

nt Std. Error t-Statistic Prob. 

     
     

LNDIFF(-1) 

-

0.501048 0.049305 -10.16216 0.0000 

D(LNDIFF(-1)) 

-

0.310133 0.049132 -6.312194 0.0000 

D(LNDIFF(-2)) 

-

0.490623 0.048602 -10.09465 0.0000 

D(LNDIFF(-3)) 

-

0.499427 0.048391 -10.32057 0.0000 
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D(LNDIFF(-4)) 

-

0.502092 0.048117 -10.43479 0.0000 

D(LNDIFF(-5)) 

-

0.475885 0.047715 -9.973576 0.0000 

D(LNDIFF(-6)) 

-

0.466511 0.047169 -9.890135 0.0000 

D(LNDIFF(-7)) 

-

0.431157 0.046543 -9.263555 0.0000 

D(LNDIFF(-8)) 

-

0.454310 0.045719 -9.937111 0.0000 

D(LNDIFF(-9)) 

-

0.454850 0.044903 -10.12969 0.0000 

D(LNDIFF(-10)) 

-

0.427698 0.044002 -9.720069 0.0000 

D(LNDIFF(-11)) 

-

0.447881 0.042880 -10.44502 0.0000 

D(LNDIFF(-12)) 

-

0.450939 0.041465 -10.87519 0.0000 

D(LNDIFF(-13)) 

-

0.369357 0.040016 -9.230338 0.0000 

D(LNDIFF(-14)) 

-

0.323573 0.038450 -8.415484 0.0000 

D(LNDIFF(-15)) 

-

0.300212 0.036627 -8.196560 0.0000 

D(LNDIFF(-16)) 

-

0.295991 0.034677 -8.535675 0.0000 

D(LNDIFF(-17)) 

-

0.250281 0.032716 -7.650135 0.0000 

D(LNDIFF(-18)) 

-

0.228564 0.030376 -7.524626 0.0000 
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D(LNDIFF(-19)) 

-

0.193338 0.027750 -6.967104 0.0000 

D(LNDIFF(-20)) 

-

0.137156 0.024623 -5.570359 0.0000 

D(LNDIFF(-21)) 

-

0.102470 0.020983 -4.883543 0.0000 

D(LNDIFF(-22)) 

-

0.135004 0.016605 -8.130531 0.0000 

D(LNDIFF(-23)) 

-

0.090059 0.012949 -6.954844 0.0000 

     
     R-squared 0.456841 Mean dependent var -6.42E-07 

Adjusted R-squared 0.454732 S.D. dependent var 0.014025 

S.E. of regression 0.010356 Akaike info criterion 

-

6.298390 

Sum squared resid 0.635276 Schwarz criterion 

-

6.271389 

Log likelihood 18752.26 Durbin-Watson stat 1.999964 
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Tablo 13 

(TL/ esti 

Null Hypothesis: LNDIFF has a unit root  

Exogenous: None   

Bandwidth: 7 (Newey-West using Bartlett kernel) 

     
        Adj. t-Stat   Prob.* 

     
     Phillips-Perron test statistic -64.02869  0.0001 

Test critical values: 1% level  -2.565349  

 5% level  -1.940877  

 10% level  -1.616664  

     
     *MacKinnon (1996) one-sided p-values.  

     

     
     Residual variance (no correction)  0.000115 

HAC corrected variance (Bartlett kernel)  9.57E-05 
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Tablo 14 

etirisi ADF Testi 

Null Hypothesis: SWEDISHLNDIFF has a unit root 

Exogenous: None   

Lag Length: 21 (Automatic based on SIC, MAXLAG=33) 

     
        t-Statistic   Prob.* 

     
     Augmented Dickey-Fuller test statistic -22.46686  0.0000 

Test critical values: 1% level  -2.565351  

 5% level  -1.940877  

 10% level  -1.616664  

     
     *MacKinnon (1996) one-sided p-values.  

     

     

Augmented Dickey-Fuller Test Equation  

Dependent Variable: D(SWEDISHLNDIFF)  

Method: Least Squares   

Date: 09/17/13   Time: 09:52   

Sample (adjusted): 23 5971   

Included observations: 5949 after adjustments 

     
     

Variable 

Coefficie

nt Std. Error t-Statistic Prob.   

     
     

SWEDISHLNDIFF(-1) 

-

3.707592 0.165025 -22.46686 0.0000 

D(SWEDISHLNDIFF(-

1)) 2.199360 0.161862 13.58784 0.0000 

D(SWEDISHLNDIFF(-

2)) 1.836695 0.157582 11.65551 0.0000 

D(SWEDISHLNDIFF(-

3)) 1.443410 0.152629 9.456979 0.0000 
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D(SWEDISHLNDIFF(-

4)) 1.146720 0.147107 7.795163 0.0000 

D(SWEDISHLNDIFF(-

5)) 1.020862 0.141317 7.223936 0.0000 

D(SWEDISHLNDIFF(-

6)) 0.893991 0.135576 6.594002 0.0000 

D(SWEDISHLNDIFF(-

7)) 0.871363 0.129608 6.723055 0.0000 

D(SWEDISHLNDIFF(-

8)) 0.787959 0.123581 6.376047 0.0000 

D(SWEDISHLNDIFF(-

9)) 0.747005 0.117728 6.345180 0.0000 

D(SWEDISHLNDIFF(-

10)) 0.792544 0.111502 7.107893 0.0000 

D(SWEDISHLNDIFF(-

11)) 0.750697 0.105082 7.143937 0.0000 

D(SWEDISHLNDIFF(-

12)) 0.725687 0.098400 7.374864 0.0000 

D(SWEDISHLNDIFF(-

13)) 0.728589 0.090949 8.010964 0.0000 

D(SWEDISHLNDIFF(-

14)) 0.594846 0.083088 7.159224 0.0000 

D(SWEDISHLNDIFF(-

15)) 0.533038 0.074756 7.130351 0.0000 

D(SWEDISHLNDIFF(-

16)) 0.485817 0.065461 7.421450 0.0000 

D(SWEDISHLNDIFF(-

17)) 0.369291 0.055626 6.638798 0.0000 

D(SWEDISHLNDIFF(-

18)) 0.266018 0.044730 5.947239 0.0000 
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D(SWEDISHLNDIFF(-

19)) 0.178167 0.033780 5.274269 0.0000 

D(SWEDISHLNDIFF(-

20)) 0.112062 0.023503 4.768065 0.0000 

D(SWEDISHLNDIFF(-

21)) 0.041564 0.012998 3.197730 0.0014 

     
     R-squared 0.728236     Mean dependent var -8.03E-05 

Adjusted R-squared 0.727273     S.D. dependent var 0.468377 

S.E. of regression 0.244602     Akaike info criterion 0.025321 

Sum squared resid 354.6126     Schwarz criterion 0.050065 

Log likelihood 

-

53.31636     Durbin-Watson stat 2.000736 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



146 

 

Tablo 15 

(T esti 

Null Hypothesis: SWEDISHLNDIFF has a unit root 

Exogenous: None   

Bandwidth: 175 (Newey-West using Bartlett kernel) 

     
        Adj. t-Stat   Prob.* 

     
     Phillips-Perron test statistic -293.5303  0.0001 

Test critical values: 1% level  -2.565349  

 5% level  -1.940877  

 10% level  -1.616664  

     
     *MacKinnon (1996) one-sided p-values.  

     

     
     Residual variance (no correction)  0.071345 

HAC corrected variance (Bartlett kernel)  0.004942 
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Tablo 16 

(T etirisi ADF Testi 

Null Hypothesis: LNDIFF has a unit root  

Exogenous: None   

Lag Length: 27 (Automatic based on SIC, MAXLAG=33) 

     
        t-Statistic   Prob.* 

     
     Augmented Dickey-Fuller test statistic -10.92584  0.0000 

Test critical values: 1% level  -2.565351  

 5% level  -1.940877  

 10% level  -1.616664  

     
     *MacKinnon (1996) one-sided p-values.  

     

     

Augmented Dickey-Fuller Test Equation  

Dependent Variable: D(LNDIFF)  

Method: Least Squares   

Date: 09/24/13   Time: 11:30   

Sample (adjusted): 6/16/1981 12/31/2004  

Included observations: 5943 after adjustments 

     
     

Variable 

Coefficie

nt Std. Error t-Statistic Prob.   

     
     

LNDIFF(-1) 

-

2.472937 0.226338 -10.92584 0.0000 

D(LNDIFF(-1)) 1.176570 0.224690 5.236414 0.0000 

D(LNDIFF(-2)) 0.512443 0.222684 2.301204 0.0214 

D(LNDIFF(-3)) 0.148527 0.219987 0.675160 0.4996 
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Tab  

D(LNDIFF(-4)) 

-

0.309537 0.216963 -1.426681 0.1537 

D(LNDIFF(-5)) 

-

0.645121 0.213646 -3.019577 0.0025 

D(LNDIFF(-6)) 

-

1.069537 0.210147 -5.089477 0.0000 

D(LNDIFF(-7)) 

-

1.348900 0.206341 -6.537225 0.0000 

D(LNDIFF(-8)) 

-

1.862737 0.202276 -9.208886 0.0000 

D(LNDIFF(-9)) 

-

2.050773 0.197899 -10.36272 0.0000 

D(LNDIFF(-10)) 

-

2.328965 0.193244 -12.05195 0.0000 

D(LNDIFF(-11)) 

-

2.302234 0.188268 -12.22851 0.0000 

D(LNDIFF(-12)) 

-

2.199565 0.182394 -12.05940 0.0000 

D(LNDIFF(-13)) 

-

2.137616 0.175573 -12.17505 0.0000 

D(LNDIFF(-14)) 

-

2.020839 0.167826 -12.04129 0.0000 

D(LNDIFF(-15)) 

-

1.905140 0.158881 -11.99101 0.0000 

D(LNDIFF(-16)) 

-

1.777246 0.148819 -11.94237 0.0000 

D(LNDIFF(-17)) 

-

1.594346 0.137141 -11.62559 0.0000 

D(LNDIFF(-18)) 

-

1.383139 0.123781 -11.17407 0.0000 
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D(LNDIFF(-19)) 

-

1.232190 0.110322 -11.16907 0.0000 

D(LNDIFF(-20)) 

-

0.926386 0.096108 -9.638993 0.0000 

D(LNDIFF(-21)) 

-

0.757745 0.083084 -9.120246 0.0000 

D(LNDIFF(-22)) 

-

0.546931 0.069790 -7.836781 0.0000 

D(LNDIFF(-23)) 

-

0.440258 0.057201 -7.696712 0.0000 

D(LNDIFF(-24)) 

-

0.319097 0.044629 -7.150032 0.0000 

D(LNDIFF(-25)) 

-

0.227948 0.033060 -6.894941 0.0000 

D(LNDIFF(-26)) 

-

0.111016 0.021225 -5.230559 0.0000 

D(LNDIFF(-27)) 

-

0.087612 0.012959 -6.760730 0.0000 

     
     R-squared 0.712940     Mean dependent var -5.02E-06 

Adjusted R-squared 0.711629     S.D. dependent var 0.165181 

S.E. of regression 0.088702     Akaike info criterion 

-

2.002357 

Sum squared resid 46.54000     Schwarz criterion 

-

1.970838 

Log likelihood 5978.004     Durbin-Watson stat 1.996845 
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Tablo 17 

etirisi PP Testi 

Null Hypothesis: LNDIFF has a unit root  

Exogenous: None   

Bandwidth: 137 (Newey-West using Bartlett kernel) 

     
        Adj. t-Stat   Prob.* 

     
     Phillips-Perron test statistic -161.1665  0.0001 

Test critical values: 1% level  -2.565349  

 5% level  -1.940877  

 10% level  -1.616664  

     
     *MacKinnon (1996) one-sided p-values.  

     

     
     Residual variance (no correction)  0.012520 

HAC corrected variance (Bartlett kernel)  0.001134 

     
     

 

Tablolar 10-17 

Augmented Dickey-Fuller hem de Phillips-P

reddedilmektedir.  
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:  

 

7.1- Saf Veriler sti 

verilere B H : seride BAD var, H : seride BAD yok 

h  

  

 

Tablo 18 

rlini) Kur Getirisi BDS Testi 

BDS Test for STERLINGLNDIFF 

STANDARD DEVIATION     

Date: 09/11/13   Time: 12:42    

Sample: 1 5971     

Included observations: 5971    

      
            

Dimensio

n 

 

BDS  

0.5 

BDS  

0.75 

BDS  

1.0 

BDS  

1.25  

 2  46.84603  47.88200  47.02541 47.36589  

 3  46.67841  48.70085  47.44320  49.17670  

 4  45.96126  46.48195  45.12521  46.34273  

 5  44.58454  44.26055  43.02337  43.90930  

 6  43.29161  42.22496  40.92167  41.60031  

 7  41.95484  40.62517  39.18077  39.72147  

 8  40.77572  39.21140  37.64445  38.18262  

 9  39.77299  38.01665  36.37305  36.80887  

 10  38.87285  36.99171  35.23188  35.58539  

 11  38.07377  36.12859  34.34274  34.57351  
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 12  37.42574  35.36110  33.59359  33.73137  

 13  36.85304  34.66440  32.90277  32.96161  

 14  36.35012  34.05198  32.26786  32.25812  

 15  35.90858  33.49590  31.68497  31.61446  

 16  35.52349  32.99155  31.14999  31.02448  

 17  35.18908  32.53358  30.65862  30.48485  

 18  34.90517  32.14529  30.20752  29.98852  

 19  34.66305  31.79269  29.79300  29.53155  

 20  34.48552  31.50712  29.44664  29.14825  
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Tablo 19 

) Kur Getirisi BDS Testi 

BDS Test for CANADIANLNDIFF 

STANDARD DEVIATION     

Date: 09/13/13   Time: 13:46    

Sample: 1 5971     

Included observations: 5971    

      
            

Dimensio

n 

 

BDS  

0.5 

BDS 

0.75 

BDS 

1.0 

BDS 

1.25  

 2  23.43021  26.23143  28.35119 30.06603  

 3  28.75726  31.10865  32.98559  34.15055  

 4  32.51236  34.18750  35.59111  36.18818  

 5  36.51968  36.69672  37.18845  37.03816  

 6  41.54647  39.34259  38.62378  37.68841  

 7  47.28328  41.86679  39.75627  38.06063  

 8  54.51469  44.89645  41.11846  38.60487  

 9  63.38388  48.22878  42.51944  39.15123  

 10  74.53172  52.07757  43.99612  39.69697  

 11  88.92094  56.75428  45.83515  40.45686  

 12  106.7815  62.07819  47.81527  41.26332  

 13  128.6817  68.02805  49.95391  42.12688  

 14  156.7366  74.95318  52.23748  42.99170  

 15  193.6846  83.17209  54.82444  43.97829  

 16  241.7064  92.85339  57.77112  45.09189  

 17  304.0582  104.1207  61.02021  46.27434  

 18  383.6354  117.2057  64.59848  47.55842  

 19  487.0377  132.4573  68.55167  48.98165  

 20  625.2057  150.0989  72.85989  50.42422  
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Tablo 20 

) Kur Getirisi BDS Testi 

BDS Test for SWEDISHLNDIFF 

STANDARD DEVIATION     

Date: 09/17/13   Time: 10:00    

Sample: 1 5971     

Included observations: 5971    

      
            

Dimensio

n 

 

BDS  

0.5 

BDS  

0.75 

BDS  

1.0 

BDS  

1.25  

 2  42.78220 39.63320  36.92628  36.04104  

 3  44.25952  42.40822  37.96984  36.57069  

 4  44.09986  41.79217  37.42496  36.30958  

 5  42.70367  40.27930  35.39077  34.26131  

 6  41.51929  39.15646  34.55971  33.48751  

 7  40.36820  37.91013  33.79301  32.99827  

 8  38.82061  36.84487  32.91323  32.29136  

 9  38.00668  35.93752  32.14202  31.65063  

 10  37.36514  35.17447  31.47766  31.08636  

 11  36.76750  34.45661  30.82857  30.50531  

 12  36.26308  33.79304  30.21177  29.93531  

 13  35.83559  33.18752  29.63432  29.38799  

 14  35.45765  32.63625  29.14835  28.86929  

 15  35.11792  32.13364  28.69285  28.38110  

 16  34.82778  31.71032  28.26744  27.92340  

 17  34.25219  31.34590  27.86888  27.49505  

 18  33.73069  31.01618  27.49938  27.09654  

 19  33.56857  30.72619  27.15862  26.72633  

 20  33.45947  30.46261  26.84278  26.38032  
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Tablo 21 

(TL/Amerikan ) Kur Getirisi BDS Testi 

BDS Test for LNDIFF 

STANDARD DEVIATION    

Date: 09/09/13   Time: 12:21    

Sample: 1 5971     

Included observations: 5971    

      
            

Dimensio

n 

 

BDS  

0.5 

BDS 

0.75 

BDS 

1.0 

BDS 

1.25  

 2  31.15208  33.55616  37.91432 39.44005  

 3  34.52854  36.47039  39.85877  37.47149  

 4  36.34709  36.54423  38.27358  35.60613  

 5  36.27425  35.50813  36.50194  34.49490  

 6  35.67347  34.38265  34.94041  33.05809  

 7  35.02239  33.24797  33.62736  31.93821  

 8  34.40512  32.25142  32.47130  31.03408  

 9  33.91777  31.58686  31.55587  30.31095  

 10  33.45458  31.14911  30.99474  30.01123  

 11  33.06393  30.68395  30.40496  29.61268  

 12  32.71656  30.28366  29.81570  29.16651  

 13  32.43434  29.87754  29.24420  28.70170  

 14  32.15996  29.47353  28.69779  28.23696  

 15  31.93359  29.08956  28.18450  27.78202  

 16  31.72344  28.72051  27.69796  27.34094  

 17  31.55566  28.36580  27.28998  26.98581  

 18  31.45608  28.03494  26.90176  26.63922  

 19  31.37791  27.76167  26.53555  26.30672  

 20  31.27425  27.49379  26.23156  26.04198  
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Tablo 22 

 

Dependent Variable: LNDIFF   

Method: Least Squares   

Date: 11/02/14   Time: 14:20   

Sample (adjusted): 11 5971   

Included observations: 5961 after adjustments 

Convergence achieved after 3 iterations  

Newey-West HAC Standard Errors & Covariance (lag truncation=9) 

     
     

Variable 

Coefficie

nt Std. Error t-Statistic Prob.   

     
     C 0.001337 0.001145 1.167255 0.2432 

AR(1) 

-

0.446084 0.093777 -4.756869 0.0000 
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AR(2) 

-

0.235703 0.136723 -1.723945 0.0848 

AR(3) 

-

0.121383 0.098831 -1.228186 0.2194 

AR(4) 

-

0.202067 0.123824 -1.631889 0.1028 

AR(5) 

-

0.084730 0.069131 -1.225655 0.2204 

AR(6) 

-

0.225361 0.101107 -2.228933 0.0259 

AR(7) 

-

0.229943 0.090187 -2.549617 0.0108 

AR(8) 

-

0.199659 0.087563 -2.280177 0.0226 

AR(9) 

-

0.140318 0.099397 -1.411689 0.1581 

 

AR(10) 0.074533 0.070979 1.050072 0.2937 

     
     R-squared 0.247421     Mean dependent var 0.001326 

 

Adjusted R-squared 0.246156     S.D. dependent var 0.276859 

S.E. of regression 0.240381     Akaike info criterion 

-

0.011343 

 

Sum squared resid 343.8079     Schwarz criterion 0.001008 

 

Log likelihood 44.80693     F-statistic 195.6142 

 

Durbin-Watson stat 2.017874     Prob(F-statistic) 0.000000 

     
     Inverted AR Roots  .76+.45i      .76-.45i         .32  .24+.82i 

  .24-.82i     -.27-.77i   -.27+.77i -.72+.52i 

 -.72-.52i          -.80  
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Tablo 23 

Filtrelenme S ) Kur Getirisinin T  

obs Actual Fitted Residual Residual Plot 

     
     11 -0.00289  0.00099 -0.00389 |            *           | 

12 -0.00207  0.00482 -0.00689 |            *           | 

13 -0.00069  0.00446 -0.00515 |            *           | 

14  0.00046  0.00476 -0.00430 |            *           | 

15  0.00584  0.00526  0.00058 |            *           | 

16  0.00183  0.00052  0.00132 |            *           | 

17 -0.00160  0.00105 -0.00265 |            *           | 

18  0.00338  0.00189  0.00150 |            *           | 

19 -0.00119  0.00173 -0.00292 |            *           | 

20 -0.00500  0.00422 -0.00921 |            *           | 

21 -0.00687  0.00482 -0.01169 |            *           | 
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Tablo 24 

) Kur Getirisine Dair BDS Testi 

BDS Test for RESID    

Date: 11/02/14   Time: 08:36    

Sample: 1 5971    

Included observations: 5971    

     

Dimension BDS  BDS BDS BDS 

 0.5 0.75 1 1.25 

 

2 52.90782 56.45085 55.33238 53.01762 

 

3 52.42043 55.47713 54.36753 52.35747 

 

4 51.03221 52.72023 52.04962 49.82704 

 

5 49.54343 50.5219 49.75107 47.55604 

 

6 48.15377 48.70298 47.88928 45.62602 

 

7 47.19002 47.11229 46.27191 43.96705 

 

8 46.37928 45.74788 44.84801 42.66411 

 

9 45.74953 44.59615 43.61227 41.49327 

 

10 45.32385 43.65442 42.54876 40.45817 

 

11 45.03066 42.8897 41.6819 39.59927 

 

12 44.89882 42.28802 40.93579 38.8393 

 

13 44.86195 41.79125 40.29489 38.16886 

 

14 44.91425 41.38849 39.75554 37.57827 

 

15 45.048 41.10076 39.32007 37.06022 

 

16 45.27909 40.93242 38.95318 36.60565 

 

17 45.58142 40.82222 38.64724 36.20778 

 

18 45.95115 40.76571 38.39625 35.86385 

 

19 46.43598 40.75936 38.19477 35.56573 
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Tablo 25 

 Kur Ge  

Dependent Variable: LNDIFF   

Method: Least Squares   

Date: 11/02/14   Time: 14:43   

Sample (adjusted): 9 5971   

Included observations: 5963 after adjustments 

Convergence achieved after 3 iterations  

Newey-West HAC Standard Errors & Covariance (lag truncation=9) 

     
     

Variable 

Coefficie

nt Std. Error t-Statistic Prob.   

     
     C 0.001587 0.000132 11.99530 0.0000 

 

AR(1) 0.184963 0.084561 2.187337 0.0288 

AR(2) 

-

0.199682 0.060716 -3.288802 0.0010 

AR(3) 

-

0.010202 0.024376 -0.418534 0.6756 

AR(4) 

-

0.007181 0.019783 -0.362966 0.7166 

 

AR(5) 0.014435 0.024558 0.587774 0.5567 

 

AR(6) 0.005242 0.019359 0.270806 0.7865 

 

AR(7) 0.032447 0.024035 1.349965 0.1771 

AR(8) 

-

0.040026 0.035714 -1.120751 0.2624 

     
     R-squared 0.066883     Mean dependent var 0.001587 

 

Adjusted R-squared 0.065629     S.D. dependent var 0.010784 

S.E. of regression 0.010424     Akaike info criterion 

-

6.287870 

Sum squared resid 0.646982     Schwarz criterion 

-

6.277767 

 

Log likelihood 18756.28     F-statistic 53.34528 

 

Durbin-Watson stat 2.000124     Prob(F-statistic) 0.000000 

     
     Inverted AR Roots  .57+.21i      .57-.21i    .31-.64i  .31+.64i 

 -.19-.67i     -.19+.67i   -.60+.29i -.60-.29i 
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Tablo 26 

Fil  

obs Actual Fitted Residual Residual Plot 

     
     9  0.00127  0.00220 -0.00093 |            *           | 

10  0.00046  0.00104 -0.00058 |            *           | 

11 -0.00081  0.00149 -0.00230 |            *           | 

12  0.00449  0.00147  0.00302 |            *           | 

13  0.00011  0.00256 -0.00245 |            *           | 

14  0.00229  0.00070  0.00159 |            *           | 

15  0.00571  0.00212  0.00359 |            *           | 

16  0.00522  0.00206  0.00317 |            *           | 

17 -0.00329  0.00145 -0.00473 |            *           | 

18  0.00023 -0.00013  0.00035 |            *           | 

19  0.00000  0.00243 -0.00243 |            *           | 
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Tablo 27 

) Kur Getirisine Dair BDS Testi 

BDS Test for RESID    

Date: 11/02/14   Time: 11:36    

Sample: 1 5971    

Included observations: 5971    

     

Dimension BDS  BDS BDS BDS 

 0.5 0.75 1 1.25 

 

2 24.27722 26.63374 28.32642 29.3985 

 

3 30.67747 32.19655 33.16892 33.35038 

 

4 35.67604 35.82782 36.02193 35.60345 

 

5 40.56401 38.94479 38.1517 36.94877 

 

6 46.72573 42.17846 39.97673 37.9649 

 

7 54.0222 45.42935 41.52408 38.66836 

 

8 63.19007 49.26894 43.33036 39.50165 

 

9 74.74778 53.61563 45.25276 40.37682 

 

10 89.5513 58.67921 47.27786 41.20997 

 

11 108.7073 64.81467 49.70919 42.24794 

 

12 133.3703 71.85917 52.32322 43.31909 

 

13 164.4737 79.90458 55.18004 44.48087 

 

14 204.6515 89.31709 58.29135 45.66752 

 

15 259.7512 100.8692 61.88185 47.00608 

 

16 333.4328 114.8678 66.02367 48.51734 

 

17 431.1838 131.3413 70.59494 50.1001 

 

18 557.8987 150.6399 75.65416 51.77845 

 

19 725.0228 173.6071 81.31651 53.6608 
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Tablo 28 

in Model S  

Dependent Variable: LNDIFF   

Method: Least Squares   

Date: 11/02/14   Time: 15:02   

Sample (adjusted): 11 5971   

Included observations: 5961 after adjustments 

Convergence achieved after 3 iterations  

Newey-West HAC Standard Errors & Covariance (lag truncation=9) 

     
     

Variable 

Coefficie

nt Std. Error t-Statistic Prob.   

     
     C 0.000903 0.001137 0.794483 0.4269 

AR(1) 

-

0.509115 0.086059 -5.915895 0.0000 

AR(2) 

-

0.360847 0.088013 -4.099915 0.0000 

AR(3) 

-

0.372747 0.097128 -3.837693 0.0001 

AR(4) 

-

0.292151 0.124105 -2.354072 0.0186 

AR(5) 

-

0.117673 0.106266 -1.107344 0.2682 

AR(6) 

-

0.107398 0.094505 -1.136424 0.2558 

AR(7) 

-

0.015091 0.094171 -0.160250 0.8727 

AR(8) 

-

0.067663 0.089650 -0.754751 0.4504 

AR(9) 

-

0.033936 0.075144 -0.451613 0.6516 

 

AR(10) 0.063418 0.051838 1.223378 0.2212 
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     R-squared 0.248261     Mean dependent var 0.000874 

 

Adjusted R-squared 0.246997     S.D. dependent var 0.285074 

 

S.E. of regression 0.247375     Akaike info criterion 0.046020 

 

Sum squared resid 364.1062     Schwarz criterion 0.058371 

Log likelihood 

-

126.1621     F-statistic 196.4980 

 

Durbin-Watson stat 1.997795     Prob(F-statistic) 0.000000 

     
     Inverted AR Roots  .56+.50i      .56-.50i         .52  .27-.77i 

  .27+.77i     -.26-.75i   -.26+.75i -.71+.44i 

 -.71-.44i          -.74  
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Tablo 29 

Filtrelenme S ) Kur Getirisinin T  

obs Actual Fitted Residual Residual Plot 

     
     11  0.00094  0.00014  0.00080 |            *           | 

12  0.00047  0.00151 -0.00104 |            *           | 

13 -0.00282  0.00087 -0.00369 |            *           | 

14  0.00047  0.00256 -0.00209 |            *           | 

15  0.00000  0.00284 -0.00284 |            *           | 

16  0.00094  0.00260 -0.00166 |            *           | 

17  0.00608  0.00255  0.00353 |            *           | 

18 -0.00047 -0.00085  0.00039 |            *           | 

19  0.00000  0.00021 -0.00021 |            *           | 

20 -0.00327  0.00030 -0.00358 |            *           | 

21 -0.00234  0.00272 -0.00506 |            *           | 
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Tablo 30 

) Kur Getirisine Dair BDS Testi 

BDS Test for RESID    

Date: 11/02/14   Time: 18:36    

Sample: 1 5971    

Included observations: 5971    

     

 

Dimension BDS  BDS BDS BDS 

 0.5 0.75 1 1.25 

 

2 55.77572 55.36175 52.96972 53.02653 

 

3 54.54726 55.1962 53.05221 51.64102 

 

4 52.55874 52.85665 51.42416 49.63485 

 

5 50.27468 50.03456 48.70799 46.9528 

 

6 48.27065 47.61533 46.28923 45.10067 

 

7 46.67453 45.54472 44.14981 43.44891 

 

8 45.41781 43.80327 42.3586 41.98415 

 

9 44.39567 42.63523 41.21536 40.79723 

 

10 43.59507 41.52121 40.27601 39.81115 

 

11 43.11859 40.90209 39.47424 38.94506 

 

12 42.92389 40.39484 38.78685 38.18311 

 

13 42.84758 40.01583 38.23322 37.51444 

 

14 42.85056 39.71697 37.77971 36.92829 

 

15 42.92569 39.48899 37.42257 36.41496 

 

16 43.0786 39.35468 37.12329 35.96528 

 

17 43.29083 39.27587 36.89109 35.60349 

 

18 43.38626 39.02223 36.69767 35.287 

 

19 43.73158 39.05011 36.55515 35.04385 
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Tablo 31 

 

Dependent Variable: LNDIFF   

Method: Least Squares   

Date: 11/02/14   Time: 15:36   

Sample (adjusted): 11 5971   

Included observations: 5961 after adjustments 

Convergence achieved after 3 iterations  

Newey-West HAC Standard Errors & Covariance (lag truncation=9) 

     
     

Variable 

Coefficie

nt Std. Error t-Statistic Prob.   

     
     C 0.001373 0.000256 5.369939 0.0000 

AR(1) 

-

0.290820 0.166298 -1.748786 0.0804 

AR(2) 

-

0.653862 0.145042 -4.508093 0.0000 

AR(3) 

-

0.346602 0.119452 -2.901595 0.0037 

AR(4) 

-

0.448872 0.139132 -3.226220 0.0013 

AR(5) 

-

0.311485 0.110258 -2.825062 0.0047 

AR(6) 

-

0.397643 0.131082 -3.033535 0.0024 

AR(7) 

-

0.274309 0.099641 -2.752985 0.0059 

AR(8) 

-

0.485319 0.174909 -2.774700 0.0055 

AR(9) 

-

0.186480 0.193661 -0.962921 0.3356 

AR(10) 

-

0.300204 0.102645 -2.924675 0.0035 
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     R-squared 0.352267     Mean dependent var 0.001362 

 

Adjusted R-squared 0.351179     S.D. dependent var 0.112319 

S.E. of regression 0.090473     Akaike info criterion 

-

1.965697 

Sum squared resid 48.70243     Schwarz criterion 

-

1.953346 

 

Log likelihood 5869.760     F-statistic 323.5890 

 

Durbin-Watson stat 1.989750     Prob(F-statistic) 0.000000 

     
     Inverted AR Roots  .80+.48i      .80-.48i    .38-.82i  .38+.82i 

 -.05+.84i     -.05-.84i   -.44+.74i -.44-.74i 

 -.83+.35i     -.83-.35i  
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Tablo 32 

Filtrelenme S ) Kur Getirisinin T  

obs Actual Fitted Residual Residual Plot 

     
     11 -0.00048  0.00074 -0.00122 |            *           | 

12  0.00680  0.00360  0.00320 |            *           | 

13 -0.00096  0.00014 -0.00109 |            *           | 

14  0.00096 -0.00082  0.00178 |            *           | 

15  0.00685  0.00159  0.00526 |            *           | 

16  0.00435 -0.00166  0.00601 |            *           | 

17 -0.00047 -0.00127  0.00080 |            *           | 

18 -0.00151 -0.00247  0.00095 |            *           | 

19  0.00000  0.00161 -0.00161 |            *           | 

20  0.00913  0.00033  0.00881 |            *           | 

21  0.00000 -0.00048  0.00048 |            *           | 
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Tablo 33 

) Kur Getirisine Dair BDS Testi 

BDS Test for RESID    

Date: 11/02/14   Time: 21:36    

Sample: 1 5971    

Included observations: 5971    

     

Dimension BDS  BDS BDS BDS 

 0.5 0.75 1 1.25 

 

2 31.15208 52.48906 52.25234 55.9212 

 

3 34.52854 55.94562 53.50965 55.06561 

 

4 36.34709 55.24932 51.3117 51.78677 

 

5 36.27425 54.13333 49.45701 49.42957 

 

6 35.67347 53.18801 48.09686 47.32895 

 

7 35.02239 52.77912 46.92809 45.61049 

 

8 34.40512 52.46086 45.92464 44.17461 

 

9 33.91777 52.37978 45.11176 42.94649 

 

10 33.45458 52.38533 44.42772 42.01968 

 

11 33.06393 52.65861 43.9003 41.24985 

 

12 32.71656 53.08841 43.47641 40.59261 

 

13 32.43434 53.66687 43.13242 40.01333 

 

14 32.15996 54.41255 42.89079 39.50018 

 

15 31.93359 55.2868 42.73216 39.05771 

 

16 31.72344 56.27463 42.63255 38.6717 

 

17 31.55566 57.38003 42.59822 38.33784 

 

18 31.45608 58.63219 42.63403 38.04894 

 

19 31.37791 59.9919 42.7122 37.80087 
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KORELASYON BOYUTU 

 

 

8.1-  

8.1.1-Zaman Gecikmesi 

zaman gecikmesi 

grafikl  

 

 

) Kur Getirisine Ait AMI 

 

 

) Kur Getirisine Ait AMI 
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) Kur Getirisine Ait AMI 

 

 

) Kur Getirisine Ait AMI 

 

8.1.2-  Boyutu 
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) Kur Getirisine Ait FFN 

 

 

) Kur Getirisine Ait FFN 
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) Kur Getirisine Ait FFN 

 

 

: (TL/ ) Kur Getirisine Ait FFN 

 

8.2. Faz Resimleri 

niteliksel bilgi sunabilmektedirler. 
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) Kur Getirisi Faz Resmi 

 

 

) Kur Getirisi Faz Resmi 

 

 

) Kur Getirisi Faz Resmi 
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) Kur Getirisi Faz Resmi 

 

aman gecikmesi 

, TL/  

 7, 4, 3 ve  

ol  

 

ir. 

 

8.3-Korelasyon Boyutu 

  boyutu- boyutu he

korelasyon integrali-epsilon grafikleri mevcuttur. 
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Tablo 34 

( ) Kur Getirisi Korelasyon Boyutu 

Generalized Dimensions    

Distance Metric: Euclidean   

Summary    

Series q-Or. Emb. Dq Estimate 

1 2 2 0,018850878621256 

  3 0,022187976044623 

  4 0,024965647866872 

  5 0,02749831777766 

  6 0,029614428037053 

  7 0,031849140181032 

  8 0,033885539843502 

  9 0,035975747789884 

  10 0,038192413698916 

  11 0,040304059480728 

  12 0,042202432851796 

  13 0,043809182789256 

  14 0,045049527119546 

  15 0,046144938448603 

  16 0,047116731163838 

  17 0,048479130386217 

  18 0,049666842030663 

  19 0,050926996283524 

  20 0,051878150013557 

  21 0,053164446061964 

  22 0,054373264389144 

  23 0,055566199668946 

  24 0,056663906674055 

  25 0,057492260950345 

  26 0,058107399633803 

  27 0,058496824837123 

  28 0,059047781267804 

  29 0,060205255265335 

  30 0,061104764360297 
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Tablo 35 

( ) Kur Getirisi Korelasyon Boyutu 

Generalized Dimensions    

Distance Metric: Euclidean   

Summary    

Series q-Or. Emb. Dq Estimate 

1 2 2 0,36891436351203 

  3 0,41855404703038 

  4 0,45245324283231 

  5 0,47951074203067 

  6 0,50182649328984 

  7 0,52203988923418 

  8 0,54010994280468 

  9 0,55681080675807 

  10 0,57207177096287 

  11 0,58579108328751 

  12 0,5989506949811 

  13 0,61193991647966 

  14 0,6246717791697 

  15 0,63706613940572 

  16 0,64892751647734 

  17 0,66011380678907 

  18 0,67097170908038 

  19 0,68157483779173 

  20 0,69150578807012 

  21 0,70085789504211 

  22 0,71001521538318 

  23 0,71874919201613 

  24 0,72729419208706 

  25 0,73552130996014 

  26 0,74362178003946 

  27 0,75151115871087 

  28 0,75907587155508 

  29 0,76668654733067 

  30 0,77409690011402 
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-  Boyutu 

 

 

- Boyutu 
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Tablo 36 

(TL/ ) Kur Getirisi Korelasyon Boyutu 

Generalized Dimensions    

Distance Metric: Euclidean   

Summary    

Series q-Or. Emb. Dq Estimate 

1 2 2 0,0097607491661481 

  3 0,0099008612992554 

  4 0,0098999729971021 

  5 0,010029544403522 

  6 0,010498826912609 

  7 0,010767994912794 

  8 0,010997638218619 

  9 0,011501223059407 

  10 0,012197064105975 

  11 0,01295975196471 

  12 0,01376567348476 

  13 0,014480499860099 

  14 0,015364413623571 

  15 0,01610245376754 

  16 0,016996347482176 

  17 0,017760730056769 

  18 0,018511846673625 

  19 0,019470030771768 

  20 0,020001047315739 

  21 0,020509785646354 

  22 0,021046737053959 

  23 0,021590249960004 

  24 0,022148817998526 

  25 0,02327141617772 

  26 0,024739191936297 

  27 0,026198950575751 

  28 0,027562357592233 

  29 0,029027532418214 

  30 0,030769419176365 
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Tablo 37 

( ) Kur Getirisi Korelasyon Boyutu 

Generalized Dimensions    

Distance Metric: Euclidean   

Summary    

Series q-Or. Emb. Dq Estimate 

1 2 2 0,0067537224558059 

  3 0,0081062676567975 

  4 0,0083049931093082 

  5 0,0085446531486515 

  6 0,0085640248559549 

  7 0,0085745267586657 

  8 0,0086367390016121 

  9 0,0087410138045686 

  10 0,0087968933061852 

  11 0,0088050955090095 

  12 0,0087137822014689 

  13 0,0087560339754103 

  14 0,0088291839216237 

  15 0,0090158662224182 

  16 0,0092102915874447 

  17 0,0095032706111923 

  18 0,0098622511614993 

  19 0,010236248221872 

  20 0,010524038601356 

  21 0,010885064418443 

  22 0,011433804657678 

  23 0,012013655361529 

  24 0,012612673391608 

  25 0,013185623443058 

  26 0,013792599050649 

  27 0,014309027504694 

  28 0,014935882549266 

  29 0,015652678781226 

  30 0,016257661561906 
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 -  Boyutu 

 

 

 -  Boyutu 
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 -Epsilon 
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Tablo 38  

(TL etirisi AR(10) T  Korelasyon Boyutu 

Generalized Dimensions    

Distance Metric: Euclidean   

Summary    

Series q-Or. Emb. Dq Estimate 

1 2 2 0,031274294047678 

  3 0,035540631503607 

  4 0,037679384243728 

  5 0,039671004497142 

  6 0,042177524024599 

  7 0,044785597509596 

  8 0,047259334480988 

  9 0,049839477643071 

  10 0,052785184736061 

  11 0,055015186879524 

  12 0,057378159046514 

  13 0,05922458475728 

  14 0,061081575579127 

  15 0,062462604095466 

  16 0,06389092364433 

  17 0,065251340374613 

  18 0,066536672626935 

  19 0,06802211000371 

  20 0,069454931434765 

  21 0,071181297605191 

  22 0,072691925056966 

  23 0,073824559836661 

  24 0,074931848608371 

  25 0,076071386638176 

  26 0,077146474908626 

  27 0,078342999543019 

  28 0,079816144452628 

  29 0,081254103170188 

  30 0,082618955928609 
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Tablo 39 

 etirisi AR(8) T  Korelasyon Boyutu 

Generalized Dimensions    

Distance Metric: Euclidean   

Summary    

Series q-Or. Emb. Dq Estimate 

1 2 2 0,39486093897802 

  3 0,46255808804351 

  4 0,51645181204303 

  5 0,56161925760686 

  6 0,6022747322679 

  7 0,63939063344913 

  8 0,6723723497899 

  9 0,70308057327749 

  10 0,73084090322068 

  11 0,7573875254863 

  12 0,78338963665851 

  13 0,80771486472685 

  14 0,83136755863261 

  15 0,85428969207853 

  16 0,87600842777172 

  17 0,89772669821997 

  18 0,91849505262038 

  19 0,93844744366171 

  20 0,95810569378838 

  21 0,97807122913493 

  22 0,99791023660958 

  23 1,0177253068009 

  24 1,0376310678244 

  25 1,0576411793841 

  26 1,0779477658978 

  27 1,0988127716456 

  28 1,1195335878028 

  29 1,1407067789468 

  30 1,1622368215178 
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Tablo 40 

 etirisi AR(10) T  Korelasyon Boyutu 

Generalized Dimensions    

Distance Metric: Euclidean   

Summary    

Series q-Or. Emb. Dq Estimate 

1 2 2 0,018864700960468 

  3 0,021206167254325 

  4 0,024220444757399 

  5 0,027254786942271 

  6 0,030483466543741 

  7 0,034445588853167 

  8 0,038484510408619 

  9 0,042671579183212 

  10 0,046854856710466 

  11 0,051199521141012 

  12 0,055715760767354 

  13 0,060473660404981 

  14 0,065259048258944 

  15 0,070356609811385 

  16 0,075240955734213 

  17 0,080438189027076 

  18 0,085458128407489 

  19 0,090447006662911 

  20 0,095415918541907 

  21 0,10030152168745 

  22 0,10582101880063 

  23 0,11161642679502 

  24 0,11746010248231 

  25 0,12330092746377 

  26 0,12916491416807 

  27 0,13479590281962 

  28 0,14035897649176 

  29 0,14627080589087 

  30 0,15231807356329 

 

 

 

 

 

 

 

 



193 

 

Tablo 41 

 etirisi AR(10) T  Korelasyon Boyutu 

Generalized Dimensions    

Distance Metric: Euclidean   

Summary    

Series q-Or. Emb. Dq Estimate 

1 2 2 0,032216918297977 

  3 0,033109720267677 

  4 0,033329533110595 

  5 0,033214019325618 

  6 0,033113699840531 

  7 0,033095948030338 

  8 0,033055647391939 

  9 0,033082491784301 

  10 0,033124070411221 

  11 0,033095110450823 

  12 0,033025662316899 

  13 0,032890589373158 

  14 0,032735498540767 

  15 0,032618614809949 

  16 0,032573300365095 

  17 0,032645910606638 

  18 0,032747333944213 

  19 0,032872032637626 

  20 0,033027556874604 

  21 0,033281411901461 

  22 0,033590236389711 

  23 0,033915929073134 

  24 0,034280468302109 

  25 0,034782525792618 

  26 0,035306893182208 

  27 0,035818712610549 

  28 0,036318541009668 

  29 0,036941511881949 

  30 0,03758378240818 
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: terlini AR(10) -  

 

 

 

(8) -  Boyutu 
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: (10) -  

 

 

 (10) Tortula -  

Boyutu 

 

Sterlini ve  boyutu

dan  
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erlini,  

Kronu ve 

grafiklerinde stabilize 

; gari

 

 

8.4 .  

 Lyapunov 

 Metot olara

 

 

 

Tablo 42 

 

 

Estimated Maximal Lyapunov Exponent      Dimensions              Epsilon Step 

 

liz Sterlini                  0,0043440099536036         30                                            1 

               0,0054801807859868         30                                            1 

                      0,0070988581601031         30                                            1 

0,0058396741300804          30                                           1 
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Divergence Log-Iteration 

 

            

Divergence Log-Iteration 
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Divergence Log-Iteration 

 

 

 

Divergence Log-Iteration 

: T  
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BULGULAR 

 

 

1- 

H =  kuru seviyesi normal  

2-  

H =  seviyesi normal iyor 

3-  

H =  kuru seviyesi normal  

4- 

H =  kuru seviyesi normal  

5- 

H =   

6-  

H =   

7-  

H =   

8- 

H =   

9- 

H =  

10-  

H =   

11-  

H = yok 

12- 

H =  

13- 

H =  

14-  

H = TL/K  
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15-  

H =  

16- 

H =  

17- 

H =  korelasyon boyutu stabilize olmuyor 

18-  

H =  korelasyon boyutu stabilize olmuyor 

19-  

H = isinin korelasyon boyutu stabilize olmuyor 

20- 

H =  korelasyon boyutu stabilize olmuyor 

21- 

H = (10) 

 

22- 

H = (8) 

 

23- 

H = (10) 

 

24- 

TL (10) 

 

25- 

H =  maksimal Lyapunov  

26-  

H =  maksimal Lyapunov  

27-  

H =  maksimal Lyapunov  

28- 

H =  maksimal Lyapunov  
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29- 

H =   

30-  

H =  

31-  

H =   

32- 

H =   

33- 

H =   

34-  

H =  deterministik  

35-  

H =  kuru deterministik miyor 

36- 

H =   
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ltrelendikten sonra tortulara tekrar BDS testi 

 

 

-  grafikleri 

 

 

 

 

 

 

lar 

 ve TL/Amerikan 

gar   VRA 

 

Bu bulgulara  TL/Kanada 

   deterministik kaotik 

  

 



203 

 

an 

korelasyon boyutu-  

 

 

 

 

kaos teorisyenlerince 

 Bu meyanda kaos teorisi 
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