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Belirlenen modelin  
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Kitle in karakteristiklerin tahmin edilmesinde, e 

, 

ya da  alt alanlar  

yapmak Ancak 

karakteristikleri tahmin etmek de Alt alanlar;  sosyo-

e  olabilir. Bir alt  

 

   

 

 

 rneklemden elde edilen 

ilgilen

len lineer karma modeller 

 m t , 

  

, 

 

sahip 

. 

ise k naklardan gelen 

sabit ve ras lineer karma 

 (Rao 2003, Soo Haa 2013). 
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1.2 ) Tahmin  
 

, 

tahminler elde edilmektedir. U , N   ve kitledeki her bir 

birim j  ( 1, , )j N   N

n   s olsun. Bu s  

( )p s  ve .j  birimin s   i
:

( )j s j s
p s  ile 

jw  .j  birimin t 1
j

j

w  .j  birimin U  

. 

 den incelenebilir. 

 Teze konu olan Han

ya  te 

. 

 

Genel anlamda j  birim indisini, jw  jy  

bu   

 edicisinin 1

1

( )
hn

j j
j

j
j

w y
y

w
  

her .j  birime ait jy  Y  veya kitle 

Y  t  tahmin edicisi Y ; 

( ) ( )
s

E Y p s Y Y  olup Y   Genel olarak ( ) ( )yan Y E Y Y  

ifadesi Y  ,  tahmin 

edicisi ( )V Y olup, 
2

( ) ( )V Y E Y E Y

 hesaplanan 

bir   basit rasgele 
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labilir. , 

Replikasyon (JRR) veya Dengeli Yinelemeli Replikasyon (BRR)) 

, eyi nispeten alanlar  

hacmi, nde 

 (Rao 2003). 

 

1.3   
 

,  (covariate) bulunduran karma modeller 

Karma modellerde k

,  ilgili olan 

 verilebilir. 

K  

 nedeniyle sentetik tahmin ediciler . tahmin edicilerde ise 

se  olas

hata n dengelenmesi n  (Rao 2003). i bulmak 

 olarak karma modellerden faydalan mak . Bu karma modeller de 

sabit etki olarak gelen  bilgi, rasgele etki olarak da 

.  

 model 

, (Ampirik) Lineer Ya

 v

 Parametrelerin rasge , 

para   ilgilenilen parametreye ait 

. EB  

leri nde ise hiper

. Geleneksel 
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EBLUP benzer s lar (Rao 2003, pp.179) da ise 

ilgilenilen parametrelerin sonsal na Markov Zinciri Monte Carlo (MCMC) 

 . 

 

elde edilme  karma karma modeller 

 

 

 A birim seviyesinde elde 

edilmektedir. , 

 de ilgilenilen hane

 

 

Bu modellerde ise 

 

 

1.3.1 Birim b odeller 
 

 m birimi 

, y

  

 B

 

modeller  tutar

modellerde 

(Prasad ve Rao 1999, You ve Rao 2002). 

 hem birim hem de  bilgiyi kullanan modeller de 

k  (Moura ve Holt 1999).  

 

Battese vd. (1988) lar    hata 

regresyon modelini 

kullan  ijy  ve ijx   i
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alandaki j , iv  i

etkiyi ve ije  i j  

 bad) 2(0, )
bad

i vv N  ve (0, )
bad

ij ie N   

  m  iN  i. k

ve p   

 
' 1,..., 1,...,ij ij i ij iy x v e i m j N          (1.1) 

 
 Bu modelde '

1(1, ,..., )ij ij ijpx x x  ve 
1

iN
i ij ij

x x N  olmak 

 i  ilgilenilen parametre 'i i i ix z v  olarak  

 

1.3 modeller 
 

Alan  y Herriot Modeli nde 

, 

   mektedir. 

modeli ise kitle karakteristikleri 

 Modellemede i p

, kaynaklardan gelen  
'

1(1, ,..., )i i ipx x x   

verilmektedir. 

 

1.4  
 

;   

a tahm , ulusal istatistik 

ofisleri ve genellikle k  r. 

K  yoksulluk ve 

karakteristiklerine e  

uygulama  

 



6 
 

Gonzalez (1973) ve Ericksen (1974

 , karakteristiklere 

sah  , regresyon modelleri 

. Gonzalez 

ve Hoza (1978)  

 karma 

 EBLUP  (Robinson 1991, Jiang ve Lahiri 

2006). tah

(1979) 

 

 

Bayesci , EB  bilinmeyen hiperparametrelerin tahmininde klasik 

ken;  hiper

 MCMC 

hiper

 Hiperparametreler 

uyumlu n  da uyumlu 

sa    

 Ghosh ve Meeden (1986)  

(1992

dikkate alarak sonlu kitle  elde Bell vd. 

(2007) , 

 daki ve eyaletlere  gelir ve yoksulluk 

  Bell vd. 

HB 

, Datta ve Ghosh 

(1991), Malec vd. (1997), Ghosh vd. (1998) ve Rao (2003) verilebilir. Modeldeki 

 lineer karma modeller 

lineer karma  
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MacGibbon ve Tomberlin (1989 dan  modelde m  

iN  i. ijy  i   j. birime ait 0 ve 1 

( )ijp  ijx  .i  

alandaki .j  

( 1 )ij ij ijp P y p    

 
1

1 iN
i i ijj

i

Y P y
N

; 1, , ij N  ve 1,2,...,i m   verilmektedir. Bu 

modelde, iP yi  alan etkili logistik regresyon modeli 

 ( )
bad

ij ij ijy p Bernoulli p  ve 2(0, )
bad

i vv N   ijp ler  

 ( 1 )  
1

T
ij i

T
ij i

x v

ij ij ij x v

eP y p p
e

 ve  logit 

  

 

( ) =log( )
1

ij T
ij ij i

ij

p
p x v

p            
(1.2) 

 
.  

 

Malec vd. (1997) 

 rasgel istic regresyon modellerini Ulusal 

Datta vd. (1999) Amerikan 

HB 

Jiang ve Lahiri (2001) ve Jiang (2007)

verilebilir. ki kin modeller de izelge 

1.1 deki gibi  

 

 

 

 

 

 



8 
 

 
 

Model   

Normal logistik 

Model 

 

( , ),

1,2,...,

bad

i i ii
P P N P

i m
 

2 2logit( ) , ( , ),

1,2,...,

bad

i v i vP N x

i m
 

Beta logistik 

Model: 

 

( , ),
1, 2,...,

bad

i i i iP P Beta a b
i m

 
2 2logit( ) , ( , ),

1,2,...,

bad

i v i vP N x

i m
 

Binomial beta 

model: 

 

( , ),
1, 2,...,

bad

i i i iy P binom n P
i m

 

'

, ( , (1 ) ),

1,2,...,
0,  logit( )

bad

i v i v i v

v i i

P Beta

i m
x

 

 

de Normal logistik modelde 

 i  i  (Liu vd. 2007). 

 

rubu ta

oksulluk ve  

benimsenmi n bu kapsamda 

  haritalanarak, mekansal 

. 

yoksulluk ve Ghosh ve Rao 

(1994), Hentschel vd. (1998), Demombynes vd. (2002) ile Elbers vd. (2003) a

 

 Bu kapsamda, Betti vd. 

(2003)  Makedonya ve Ivaschenko nun Bulgaris

mevcuttur (Anonymous 2018a).  Avrupa'daki 

 i bir 

p Molina ve Rao (2010) 

 

  

Mohadjer vd. (2007) 

 elde Quintano vd. (2007)



9 
 

 llerini kullanarak tahmin 

(Anonymous 2018a). 

 

tahminleri  mevcut 

You (1999), Karaganis (2009),  (2011), Soo Haa nek 

de  (2003) doktora tezi,  

 (1998) ve  (2001)   Bu 

 r r

tahmin edilmektedir. 

 

1.5  
 

) 

tahmin  tur. 

2010-2012 HBA 

ait mikro veri seti 

Birimleri  (i ) 

tahmin edilmesi -

Lineer 

emel sosyo- i olarak ortalama log 

 (y1_log)

 (y2_log)

yoksulluk (y3) (y4) 

.  

 

de a , ka

tahminine ve k n olan 

BLUP, EBLUP, EB ve  metodolojik bilgi verilmektedir. 
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te 

 ve  

 

B te   Fay Herriot Modeli  ortalama 

logaritmik (log)   (y1_log), ortalama log 

 harcama , gelirine 

 (y3) ve   

bulgular  

 

te uygulamaya ait   harita

. 
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2. MODEL BAZLI  
 

2.1 Fay Herriot Modeli 
 

Bu   

bilginin  Fay Herriot Modeli nden 

 Fay Herriot modeli, 

,i  i. 

parametreyi, ,i  elde edilen ,ie  

  

rneklem modeli: 

 
, 1,2,..., ;i i ie i m            (2.1) 

 
. ,i   , 

 ( ) 0i iE e  ve ( )i iV   

 

 
'

1(1, ,..., ),i i ipx x x  i p  , iz ler bilinen pozitif sabitleri, 

 1p   iv

 

modeli; 

 
,  1,2,...,i i i ix z v i m            (2.2) 

 
olarak verilmektedir. iv le  ( ) 0iE v  

2( )  i vV v     ya 

 2
v  ile model parametreleri veri setinden tahmin 

edilmesi gerekmektedir. 
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el bir durumu olan Fay Herriot Modeli deki 

denklem  

 
'  1,2,...,i i i i ix z v e i m                  (2.3) 

 
 

 

2.2 Lineer  
 

BLUP, 

i i ortalama hata kareyi (MSE) 

minimize ederek bul  i. tahmin 

edilmek istenen parametre i , gele etki iv  

gelen ix  sabit etki  Model, 

 
'       1, 2,...i i i ix z v i m            (2.4) 

 
olup, (2.1)  ( )i  da 

 teki model d

i  2
v  ineer 

karma modelde, iv  ve ie 'lerin 

iv  ve ie nin m m  boyutlu 

kovaryans matrisleri ( )iG V v  ve ( )iR V e  , 

 
2

2

2

2

2

 0  0 0

0 0  0

     

0  0 0

        

0  0   0

v

v

v

v

v

G I  

1

2

 0  0 0

0 0  0

     
( )

0  0 0

        

0  0   0

i

i

m

diagR
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. i nin kovaryans matrisi 1 2,  ,...,  mZ z z z  , 
 

2( ) vV R ZGZ R ZZ            (2.5) 

 
anabilir. (0,0, ,0,1, ,0)ib  i. yerde olmak ib ler 1m

, 1 1 1( )X V X X V  

, modelinde 

i MSE'sini minimize eden BLUP kestiricisi;  

 
1( )i i i i ix b GZ V x                     (2.6) 

 
olarak verilmektedir. 
 

2

2
v

i
v i

 , BLUP kestiricisi; edici 

 

 
2( ) (1 )i v i i i ix             (2.7) 

 
2
v olarak elde edilmektedir. (0-  i , 

2
v  

i  tahmin edicisine 

verilecektir. Aksi durumda,  i  

 vd. 2007). 

BLUP tahmin edicisinin matematikse Henderson (1950) ve Harville 

(1977)   

 

2.3  
 

BLUP kestiricisinin ortalama hata karesi (MSE) 2
v  
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22 2 2 2MSE ( ) MSE ( ) ( ) ( )i v i v i v i vE   

 
2 1 2 2 2 2 1

1 ( ) ( ) ( )i v i i v i i v i i i ig b G GZ V G b z z         (2.8)
 

2 1 1 1 1
2 ( ) ( )( ) ( )  i v i i i ig x b GZ V X X V X x b GZ V X        (2.9) 

 
 ortalama hata karesi 

 
2 2 2

1 2( ) ( ) ( )  i v i v i vMSE g g                    (2.10) 

1

2 1
2 2(1 )

( )

m
i ii

i i i
v i i

x x
x x

z
                    (2.11) 

 
 verilmektedir. 

 

2.4 Lineer Kestirici (EBLUP) 
 

Lineer ka   

lineer model  , yi veren BLUP 

tahmin edicisi  2
v  varyans 

parametresi bilin 2
v  tahmin edicisi iki  tahmin edicisi 

2( )i v  bulun . 2( )i v  tahmin edicisi EBLUP model parametrelerinin yerine 

uygun tahmin edicilerini dan elde edilmektedir. Rasgele etkilerin 

 , Olabilirlik (ML) veya  

Olabilirlik (  2
v  tahmin 

edilebilmektedir. 

 

EBLUP tir: 

 

i) i   

ii) 2( )i vE  sonludur. 
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iii) 2
v   2

v    (Kackar ve Harville 1984). 

 

EBLUP kurulan modelden tahmin edilen MSE, 2
v  tahmin edicisinin 

Rasgele ; 

 
22 2 2 2( ) ( ) ( ) ( )i v i v i v i vMSE MSE E     (2.12) 

 
olarak elde edilmektedir. ndan MSE nin 

 2ig  ve 3ig  dereceleri 1ig  

 
2 2 2 2

1 2 3( ) ( ) ( ) ( )i v i v i v i vMSE g g g       (2.13) 

 
verilmekte olup   

 
2 2 2 2

1 2 3( ) ( ) ( ) 2 ( ) i v i v i v i vMSE g g g      (2.14) 
 

  2
v  REML varyans tahmin edilmektedir (Rao, 

2003). 

 

2.5 En Olabilirlik Tahmin Edicileri 
 

ML ve REML tahmin edicileri parametrelerin olabilirlik ya da olabilirlik 

fonksiyonunun parametr

 

 

2.5.1 (ML) tahmin edicisi  
 

 Y  kitle X  ve te sunulan varyans 

kovaryans matrisi V R ZGZ   sahip bir rasgele 

  

 
1

1/2/2

1 1( ) exp ( ) ( )
2(2 )

Y n
f y y X V y X

V
     

(2.15) 
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ile log olabilirlik fonksiyonu 
 

11 1log ( ) ( ) log log 2
2 2 2

Nl L y X V y X V     (2.16) 

 
. Burada k  V  l nin  ve V

 a  ML tahminleri 

 
1( ) ( ) 0l X V y X

                     
(2.17) 

 
1 1 11 ( ) ( ) ( ) 0

2k k k

l V Vtr V y X V V y X
                 

(2.18) 

 
 elde edilmektedir. 

 

V  edicilerini elde etmede 1 1 1 1( )P V V X X V X X V  olmak 

 =
k

k V V

V V ,  

 
1( )

k k
tr V V y PV Py

                      (2.19) 

 
denklem sistemi V  ve P   tahminleri olan V  ve 

P   

 

Y   X  ve varyans kovaryans matrisi ' 2
i i i

i

V Z Z  

  V  yerine 

tahmini olan V  1 1( )X V X X V y  elde edilir. X

edicisi  

 
1 1( ) ( )ML X X X XV X XV y                     (2.20) 

 
 2  i   edilirken de k  yerine 2  i  n  

V  



17 
 

1 1 1( ) ( ) ( )i i i itr V Z Z y X V Z Z V y X                    (2.21) 
 

1 1 1 1( )P V V X X V X X V  olmak 

 ve ( deki X  ) deki denklemde  

 
1 1 1 1 1( ) ( )V y X V V X XV X X V y Py

                  (2.22) 

 
 

 
1( )= ;   0,1,...,      i i i itr V Z Z y PZ Z Py i m                    (2.23) 

 
 2  i  ML tahmin edicisine 

(2.23 teki  elde etmek kolay genellikle 

 

 

2.5.2 dicisi (REML) 
 

ML  y  ele  

  maksimize ederek varyans 

 ptimallik 

olarak 0K X  a sahip ve 

 k Xr N r  olan bir 1 2, ,...,
XN rK k k k  K y  en 

 olabilirlik tahmini elde edilmektedir. X , r  olan N p  boyutlu bir matris ve 

C  0K X  N r  tane lineer 

 K =C ( )I X X X X   ( da y  yerine K y , Z  yerine 

K Z , V  yerine K VK  ve X  yerine K X   K y (0,K )N VK  

sahip olup K y  log olabilirlik fonsiyonu 

 
11 1 1log 2 log ( )  

2 2 2kl r K VK y K K VK K y
                 (2.24) 

 
olarak Bu fonksiyondan ML 2

i nin tahmin edicisi 
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1 1 1
2

1 1
( ) ( ) 0 

2 2i i i i
i

l
tr K VK K Z Z K y K K VK K Z Z K K VK K y (2.25) 

 
elde edilmektedir. 1 1 1 1( ) ( )P V V X X V X X V K K VK K  

 K y  elde edilen ML denklemleri 0,1,...,i m  

( )i i itr PZ Z y PZ Z Py  REML denklemlerine indirgenmektedir 

(McCulloch vd. 2008). 

 

2.6 EBLUP Tahmin Edicilerinin  
 

Karma modelle  , tahminler ile sentetik tahminler 

 . 

 

edilmesi gerekmektedir. 

deki d   

rnekleme 

k , basit 

rasgele rneklem 

 olup sentetik tahminler ise belirlenen 

modelin uygun 

Sentetik tahminlerin 

belirleyicisi ise modelin veri setine ne kadar uyum  Karma model EBLUP 

tahmin edicisi de verilmektedir. i   , 2
v  ise 

ve i    2
i  

durumunda i   n tahminlere daha fazla 

sentetik tahminlere 

ve i nin 0  (Verma ve Betti 2005). 
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2.7 ahmini 
 

 Taylor 

Bootstrap, 

Jackknife (JRR) veya Dengeli (BRR) yinelemeli teknikler A

  

varyans tahmininde 

.  

dosh  tahmininde, b standart hata ,btö ilsh  

 ilkishfaktör  1 1Deft  

 dosh n tahmininde, 

 
1* *dosh sh kishfaktör Deft

                    (2.26) 

 
  daki 

 (Verma ve Betti 2006). da yer alan ifadeler 

 

 

2.7.1 Basit ras  
 

Basit rasgele  ( sh ); standart sapmadan ( )sd  /sh sd n  olarak 

bulunur. h  il indisini, hp  1h hq p  ve hn  

h  il 

tandart hata 

 

 *h h
btö il

h

p qsh
n

           (2.27) 

 
 

 

j  birimi indisini, jw  .j  birime d  

 ve jy  .j  birime  , v  gelir ve 
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i ve c  

 

 

2

1
, ,

1

( )
  

hn

j j
j

c v d

j
j

w y y
sd

w
                      (2.28) 

 
olarak  etkilenmeyen   

( cv ) 

 
 

, , , , /c v d c v dcv sd y                        (2.29) 
 

Daha sonra  T 

 cv   

 

, , ,
1

1  
T

c d c v d
d

cv cv
T

                       (2.30) 

 
(2.30 daki cv   

 

 
,

, , ,
1

 
T

c v
c v c v d

d

cv
sd y

T
                                     (2.31) 

 
ihai olarak 

 

 
,   c v

btö il
h

sd
sh

n
                       (2.32) 

 
olarak  (Anonymous 2003). 
 

2.7  
 

ish 

f  L   en genel Kish f  
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2

2

( )
( )

j
il h

j

w
kishfaktör n

w
                      (2.33) 

 
olarak . 
 

2.7  
 

, , basit ras

   ( )Deff , 

  enin 

 T   ( )Deft  olarak 

 

 

dosh  ( )ilDeft

 

 

, ( 1Deft ), ilDeft  daha 

 ilDeft  yerine i. sindeki 

1Deft    teki JRR 

nden  

JRR hesaplanan deki ( 1,sh ) 

 rasgele olarak  JRR hesaplanan standart 

hataya 1, _sh )  1( )Deft   

 
1,1,

1
1, 1, _

 =  ibbs

shsh
Deft

sh sh
                  (2.34) 

 
1p ) 1,sh  

tahmini 
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1 1
1,

1

*p q
sh

n                       (2.35) 
 
olarak . y1_log ve y2_log eki 

sabit simulasyon 

 

 
1,

1
1, _

 
sh

Deft
sh

         (2.36) 

 
 

 

2.8  
 

EBLUP o  

tahmin  

modelleme,   

 oransal olarak  (0, , , )i j k  

 

Y  

0/i iR Y Y , 

/ij ij iR Y Y   Tahmin edilmek istenen 

/ ijijk ijkR Y Y   

 

iW ler, 1i
i

W  

1i i
i

W R  ve 1ij j
j

W R   , R  tahminleri d

Bu oranlama kitlenin alt alan

0( , , )i ijY Y Y Y  

0( , , )i ijZ Z Z Z  e edilerek tahmin 

ir   
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0

0 0 0

( / ) ( / )
( / ) ( / )

i i i
i

i

Z Z Z Yr
Y Y Z Y

         (2.37) 

 
deki genel 

 ise 

 
( / ) ( / )
( / ) ( / )

ij i ij ij
ij

ij i i i

Z Z Z Y
r

Y Y Z Y
         (2.38) 

 
Anonymous, 2003). 

 

3e  ve 2e  

tahminleri, 3n  ve 2n  de da 

3e    3e  yerine 3 2/r e e   

orana ait d  ise  verilen dosh   

 
1/2 1/2

2 3

3 3 2

( ) 1
( )f

n nV rr
V e e n

        (2.39) 

 
de n eklenme  

 

2.9 Karma Modeller i  
 

, tahmin edilmek istenen kitle 

parametrelerinin . 

olarak bilinmeyen kitle parametresine sel (prior) bilgi  ve 

b sel bilgi   , parametre 

Parametre ile 

bu  Bayesci 

 y   , sonsal 

  ( )E y elde edilen 

( )V y  ile 
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elde edilen tahmini ( ),y   ( )P y  ve  

( , )L  ptimum 

tahmin  

 

( , ) ( , ) ( )E L L P y d
      (2.40) 

 
 ; g  

 ( )i ig Y  kestirilmek istenen parametre ve ( )i ig Y  olmak  

Fay Herriot modelinde 

 

 ( , )   1, 2,..., ;
bad

i i ii
N i m  

 2( , ),      1,2,...,
bad

i i vN x i m  

 

 

 

 

EB ve HB leri 

 HB 

da R), 

ta

 

ederken, HB  ve sel (So 

Haa 2013). 
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2.9.1 tahmin edicisi (EB) 
 

i nin optimal tahmin edicisi 
2

2  v
i

v i

 i ,  ve 2
v  

i  2, , (1 )  B
i i v i i i i iE x  

Bayes (B) kestiricisidir. i ,  ve 2
v  i

(posterior) 2 2
1| , , ( , ( ))

bad
B

i i v i i vN g  gelmektedir. Bayes kestiricisi B
i  modelde 

verilen  ve 2
v   2( , )

bad

i i v iN x  

tahmin edilmektedir. ML 

ve REML ile elde edilen  ve 2
v  B

i  

 
2 2( , ) ( | , , ) (1 )  EB B

i i v i i v i i i iE x      (2.41) 

 
EB) kestiricisi elde edilir. de verilen 

,EB
i  i nin tahmin edilen 2( | , , )i vf  sonsal 

( , )EB
i i iN  

 

 

E

| ( , )
bad

i i i i iv N X Z v R  ve rasgele etki (0, )    1,2,...
bad

iv N G i m   ile ifade 

edilmektedir. Varyans kovaryans matrisi V R ZGZ   i ,  ve 2
v  

iv   edicisi 2 1( | , , ) ( )EB
i i i v i iv E v GZ V X  olarak 

elde edilir. 1i   1i i i ib v  

EB
i  tahmin edicisi 

 
2 2

-1

( , ) ( | , , )

     ( - )

EB EB
i i v i i v

EB
i i i i i i i

E

x b v x b GZ V X       (2.42) 

 
olarak verilmektedir (Rao 2003). 



26 
 

2.9.2 tahmin edicisi (HB) 
 

da 

 n

parametreleri hiperpar  Bu hiperparametrelere tekrardan 

, y  inin  parametreli ( )P y  

,  parametresinin de ( )P    

 ( )P    D  

analitik olarak  

momentlerin,   

 

 

 

varyans kovaryans matrisi R nin 

dayanan  ve G  

tahminlerinde  ve G   

regresyon parametreleri  ve 

model varyans ve kovaryans matrisi G nin tahmin edilmesi gerekmektedir. 

modelin 2( , )v  

belirlenerek   (proportional) olarak ( ) 1f  olan 

 HB modeli  

 

i) 2, , ( , ) 1,2,..., ;
bad

i i v i iN i m  

ii) 2 2, ( , ), 1,2,...,
bad

i v i vN x i m ; 

iii) ( )f  
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2
v

2
v

2( )vf  
 

 

iii 2 2 2( , ) ( ) ( ) ( )v v vf f f f  

 
2
v

2( )vf  na (i), (ii), (iii  

 2
v

E   i nin HB tahmin edicisi 

 

2
2( | ) ( )

v

HB HB
i i i vE E

        
(2.43) 

 
ve i  
 

2 2
2 2

1( | ) ( (
v v

HB
i i v i vV E M V         (2.44) 

 
(Rao 2003). 

 

2.9.3 Markov Zinciri Monte Carlo (MCMC) y  
 

 

makta ve model 

parametreleri sonsal   tahminin 

 ise sonsal varyans   

sal elde 

edilmesinde    

 numerik integrasyon  Gelfand ve Smith 

(1990)  MCMC nin  

Metropolis-  gibi 

 

 ilgili   
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 ilgilenilen p  

( , ) '    nin ( )f y  ve 

Markov zinciri ( )( ,  t 0,1,2,...)t  ( )t '

olup ( )f y   ( )  

(0)   ve 

eri olan . d  

 sonra bulunan 1( ,.... )d d T , ( )f y  

.k   (thinning method) 

Mark  ( 1) ( )( )t tP  

durumu olan ( )t '   

 
( ) ( 1) ( ) ( ) ( 1)( ) ( ) ( )t t t t tP d        (2.45) 

 
olup, ( )t  ve ( 1)t   (.)  den gelmektedir. Zincir tersi 

 

 
(t) (t 1) (t) (t 1) (t) (t 1)( ) ( ) ( ) ( )P P        (2.46) 

 
 ; 1( ,.... )d d T  ortalamas

 ( )E y  ve ( )V y  

 (Rao 2003). 

 

2.9.4 Gibbs rneklemesi 
 

olmakla beraber 

da dahil erin hepsi Metropolis-Hasting (MH)  

halleridir. 1 2( ,..., , )rf y , 

1 1 3( , ..., , )rf y 1 2 1( , ..., , )r rf y  dan 
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( ) ( )f y  

edilinceye kadar yenilenme (replication)  (Rao 2003). 

 

.i  i

U  ve V  gibi iki rasgele 

 ,  ,U U V  ve 

U V   olsun.  p   olmak 

1 2, ,..., ; pU U U  ortak lardan 

 rU  marjinal ve 1 1 1,..., , ,...,r r r pU U U U U  1,2,...,r p  

ektedir. (0) (0)
1 ,..., pU U   

  (1) (0) (0)
1 1 2 ,..., pU U U U , 

(1) (1) (0) (0)
2 2 1 3, ..., pU U U U U , ..., (1) (1) (1)

1 1,...,p p pU U U U   Bu 

bir yineleme (replikasyon) ile p  l  

( ) ( ) ( )
1 2, ,...,l l l

pU U U

1 2, ,...,  pU U U  (Arora 1994). 

 

2.10  Kriterleri 
 

2.10.1 riteri (cAIC) 
 

olarak Akaike Bilgi Kriteri riteri (cAIC) dikkate 

y  veri setini, v  ,   ve 

( , )p y v  ol mektedir. Olabilirlik (ML) veya 

    ve v  

 tahmin edilmektedir. y Hy  ve effp  
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 ise H  matrisinin izi (trace) ne . 

Lineer karma modellerde cAIC  kriteri 

 
2log ( , ) 2 effcAIC p y v p

        (2.47) 
 

ise  

   

 
2

2
2

1 1

( )1 1log ( | , ) log 2 log( )
2 2 2

m m
i i

v i
i i v i

xmp v
    

(2.48) 

 

olmak 2log ( , ) 2 effp v p  ile  (Vaida vd. 2005). 

 

2.10.2 Sapma bilgi kriteri (DIC) 
 

 

(DIC), Akaike Bilgi Kriterinin 

 MCMC 

ayesci 

Spiegelhalter vd. (2002) 

DIC ise normalden  y  veri 

seti,  modeldeki bilinmeyen parametre ve ( )P y  olabilirlik fonksiyonu  

sapmalar  

 
( ) 2log ( )D p y           (2.49) 

 
  D  ise modelin veriye ne kadar uyum 

 ve   

( ( ))D E D  ve ( )Dp D D  DIC  

 
( ) ( ) 2D D D DDIC p D p p D D p       (2.50) 
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Bayesyen model 

   

( )D D  ve   D   

( )D  hesaplanmakta  (Soo Haa 2013). 
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3.  TANIMLAR 
 

3.1 Veri Seti 
 

(HBA 1 ) ile 

 , sosyo

  i

konusunu, 

zmetler  HBA 

 

ama  

 

veri kayna

GYKA) , HBA daki 

 

yoksulluk  (Anonim 2008). 

 

3.2 Yoksulluk 
 

 

, 

gerisinde kalma durumu 

(Anonymous 1990). 

 

                                                           
1
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, 

harcama ve gelirin -

lik  

nu -

Bu tez da, e

, /veya 

irin hane 

hane 

mektedir (Anonymous 2003). 

 

 , 

r. 

. 

 

3.2.1 Mutlak yoksulluk 
 

 

hesaplamada 

 

derlenmektedir.  
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 il a 

 , 3. ve 

4. % 

sepeti 

epeti  

B

r 

 

 

 ve hizmet 

 eklenmesiyle verilerine 

belirlenmektedir. 

si 

ha 

 

 

3.2.2  
 

T

veya h  

 

- -
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ns 

elde edilmektedir. 

 

  harcama ve 

net gelir ksulluk 

( gelir veya 

harcamaya sahip olan haneler  Bu 

hesaplamada, hane   

 

medyan 

' , 

 rinin %60  

yoksulluk oran  

 

(Anonim 2008). 

 

3.3  ve   
 

 -kent, 

 - tahmin verecek sekilde 

 

13 248 ve 39 744 hane adresidir. 

emesi olup   
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 3.1  
 
 2010 2011 2012 

 1 2 3 4 1 2 3 4 1 2 3 4 
4 A                       
5 A B                     
6   B A                   
7     A B                 
8       B A               
9         A B             
10           B A           
11             A B         
12               B A       
13                 A B     
14                   B A   
15                     A B 
16                       B 

 

 

  

b  iS  i. , ip  .i  

  

,i jg   i. j.  

 

 

1

* i
i N

i
i

b Sp
S

 ve ,
18

i j
i

g
S            (3.1)

 

 
olarak  ise 
 

,

1 1 1
ij

ij i i j

w
p g

            (3.2) 

 
olarak  
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 s. grupta ve hane 

 ,ijI  i. 

j. ( 1)ij ijP I  

sR (s. s. grupta  

1
s

sR

 
1

ij
s ij

w  olarak  

  

 

  ile  

 k ilgilenilen 

grup indeksini, .k  grupta yer alan i deki j. ferdin  

ijw ,  .k  grupta yer alan fertlerin kukla (dummy) 

D  olup .k  grupta yer alan fertler 

 h  .k  gruptaki i j. hane ve hw   

hD  ilgilenilen h hanesinde 1D  

 1hD  a  

h hanesinde k. gruba ait herhangi bir fert bulunmuyorsa, yani 0D  ise hD  0 

kp  k. , ve. kP  k. 

grupta yer alan fertlerin projekte nufustaki , ka  b  hD  

 ij
k

ij

Dw
p

w
 hD  
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( ) ( )

( ) ( )

*      1

1 *
*     0 

1

I I eskik
h h h

k

h k
k

kII II eski
h h h

k

Pw w D
p

w Pa
p

w w D
a

 

 
  ve -  cinsiyet 

rnek kitlenin 

. rnek 

her bir grup 

 0.  

 

si ve 

 

in budan  

te rak istenilen 

caya kadar devam ettirilmektedir. Burada, 

 

w :  

  

 

:L   

belirlenmesinde,  

 

 

 
1 hw L
L w
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 klar 

nihai  

 

:F  N  

:P   

:ijw  i. j.  

nihai  

 

olarak  
 

ij

PF
w

 

olarak elde edilir (Anonim 2009). 
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4.  
 

4.1 Uygulama K  
 

Bu -

o

lir geliri (y1_log), ortalama log r  

harcama  (y2_log),  

(y3) ve  (y4) 

 . 

 

B -2012 HBA  987 hane verisi ve 111 670 fert verisi 

HBA hane ve fert veri setinde gerekli 

E , fert veri setinde 14+ bir ferde 1, 14+ hanedeki 

fertlere 0.5,  verilmektedir. 

Hane 

veri setinde h ya 

, fert veri setinde 

med l ya rinin 

 

geliri veya 

  bulunan 

 

 

 
 

  ( )doy  ile bu 

 dosh

 . 
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Şekil 4.1 Örneklem hatasının tahmininin aşamaları 
 

Daha önce de belirtildiği üzere tasarım bazlı tahmin yöntemi küçük alanlarda yetersiz 

örneklem büyüklüklerinden dolayı güvenilir değildir ve büyük standart hatalara sahiptir. 

doğrudany

 

doğrudansh

 

ilkishfaktör

 

1
    

İBBS
Deft

 

1

1

( * )
h

h

n

j j
j

doğrudan n

j
j

w y

y

w











 

1
 * *  doğrudan btö il il İBBS

sh sh kishfaktör Deft

 

3 4 ve   için

*h h
btö il

h

y y

p q
sh

n
 

 

btö ilsh   

1 2

,

_ log ve _ log  için

Türkiye v

btö il

h

y y

sd
sh

n
 

 

2

2

( )

( )

j

iil

j

w
kishfaktör n

w





 

1,

1,

İBBS tasarım

İBBS btö

sh

sh

 

3 4

1,

1

1,

 ve   için

İBBS jrr

İBBS

İBBS btö

y y

sh
Deft

sh


 

1 2

1,

1

1, _

_ log ve _ log  için

İBBS jrr

İBBS

İBBS rand jrr

y y

sh
Deft

sh


 

2

1

, ,

1

( )
hn

j j
j

türkiye v d

j
j

w y y

sd

w













 

, ,

, ,   
Türkiye v d

Türkiye v d

sd
cv

y
  

12

, , ,
1

 
1

12Türkiye v Türkiye v d
d

cv cv


 

 

12
,

, ,v,
1

 
12

Türkiye v

Türkiye v Türkiye d
d

cv
sd y
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y1_log, y2_log, y3 ve y4 te 

ve bu tahminlerin  ise deki 

izelgelerde  4.1 de verilen y1_log, y2_log 

1Deft sabit in elde 

edebilmesi  (ortalama 1Deft  

kadar) deki  

verilmektedir.  

 

4.3 Modelde  
 

Sentetik tahminlerin elde 

olan a il 

y1_log, y2_log, y3 ve y4 

 listesi te  y1_log, y2_log, y3 ve y4 

ktisadi ve istatistiki 

dan 

gerekli   11 

te verilmektedir bu 11 
112  tane model cAIC 

r. de e

cv) ilk 10 model te verilmektedir. Belirlenen nihai 

 

belirlenen modelin  

te verilen ni model 

verilmektedir. i de EK 5 teki 

 

-  
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er 
 y1_log y2_log y3 y4 

x8     X  

x9   X X X X 

x11    X X X 

x13    X  X 

x14     X  

x16  (SGK) X X X X 

x23  X X X X 

x28  X    

 

 Belirlenen modelin  
 

Model 

S i 

y1_log y2_log y3 y4 

2R  74.5   68.3   79.4   74.5   

2R ) 73.2   66.1   77.7 72.7   

Mallows  Cp 5.0   6.0   7.0 6.0   

S   0.15465   0.15018 0.08126   0.07591   

CV_ort 0.4689 0.838122 15.6380 16.2086 

p.eff 10.49266 21.92083 22.8094 23.8958 

CAIC -89.7128 -98.8752 -200.59 -201.263 

DIC -86.6996 -97.6726 -200.044 -200.794 

 

4.4  
 

 tahmini

i

 (0- i

 

. 

 2   2 nin y1_log, y2_log, y3, y4 
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2  ve i  

d in 

lerde 2
v i  

i  a ve modelde sentetik tahmin edicisin

verilmektedir. da ( )i  

 
2

i v  olmakta, 

i  

verilmektedir. Ancak i  

 a 

; i  de 

harcama ve hanelerin gelirleri ile ilgili bilgi derlenirken 

vermekte  

 

cv 1_log, 

y2_log,  .  

cv ri,  daha 

 

 

i y1_log, y2_log, y3 ve 

 deki 

da  tah ise EK de  (Anonymous 2018b). 

 

ri EK 10 EBLUP tahmin 
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ve  ile  kontrol etmek 

 

EK 10  
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 entetik, 

EBLUP ve HB emleri ile eld

 

 Ardahan, 

Tunceli ve Kilis illerine ait ilgili HBA 2010- ilgili veri setinde 

. 

 

 5.1 de  sunulmak   de 

 

 ise GYKA ile derlenmektedir. da 

, bu bilgi 

. 

Mevcut 

 daha uygundur. 

ekil 5.1-5.2 de d ve sentetik tahmin  

illerde ise 
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 5.3-5.4 te 

y1_log t ; 

Zonguldak, Aksaray, Karaman,  -5.4 belirlenen 

EK 9 dan EBLUP ve HB 

 bu farklar 

y1_log t Ordu ilidir. HB ve EBLUP 

y1_log 

y1_log tahmini ise   
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 5.5-5 da  

  ya da anti-log 
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 5.7-5.8  

  . y1_log tahmin 

 ilgili 

, bu 

farklar EK 9 dan benzerdir. HB ve 

 Ankara illerine aittir. 
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 ekil 5.9- da yer 

, 

sahiptir  
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 5.11-5.12  y2  EBLUP ve HB tahminleri 

y2 , Gaziantep 

ilgili EBLUP ve HB 

 , ler 

  HB ve EBLUP 

2_log  ve illerine aittir. 

 y2_log  

illeri  
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 5.13 t

 5.13-5.14 te 

ve sentetik  

 

 

 
 tahmini 
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 5.15-5.16 da  EBLUP ve 

  ilgili 

ekiller belirlenen  

EK 9

 illeri 

4.8044 ve 3.635  HB ve 

, 

illerine aittir.   a ait olmakla beraber ikinci 

Ankara, Kocaeli  

 

 

 
 

 

 

 
 

 

 ve sentetik tahmin  - de yer 
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 5.19-5.20

. mutlak fark EK 

9  

olup   Ankara, 
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y4  - de  
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 5.23-5.24 t EBLUP ve HB tahminleri birbirine 

EBLUP ve HB tahminleri Kars, 

Kocaeli ve Kahramanm  

renklerde mutlak 

fark EK 9 bu iller   HB ve EBLUP tahminlerine 

 

aittir. y4  en yoksulluk  
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-

k alan tahmini elde edilmektedir. de 

 

 

112  tane 

 2010-2012 



58 
 

 

. 

-

.  

 

 

 y2_log, y3, y4  i  

 i  a 

elde sentetik tahmine 

i  e 

, 

cv 

i  

, 

sentetik tahmine 

bilg

Hane

uygundur.  

 

2010-

  

.25-5.30

. Siirt 
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ne  

ve Bursa gelerine aittir. 

 

 
 

nin  
 

 nin 

Siirt 

 

 

 

 
 nin  

 

en 

Bursa,   

ise  
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nin  
 

 

 

 

 
 

nin  
 

 

 
 



61 
 

 

 
nin  

 

 

 

 

 
nin  
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EK 2 Rasg  
          Tahmini 

 

1 y1_log   
 

ilkodu n ilkishfaktör  1,ibbs jrrsh   
1ibbsDeft   

btö ilsh   
dosh  

1 924 1.0435 0.0334576 2.4067 0.0241 0.0606 
2 207 1.1582 0.0502112 2.6709 0.0509 0.1576 
3 215 1.1034 0.0286568 2.567 0.05 0.1416 
4 239 1.0995 0.0559848 2.6346 0.0474 0.1373 
5 100 1.0286 0.03076 2.0743 0.0733 0.1564 
6 2630 1.0392 0.0307133 2.7426 0.0143 0.0407 
7 629 1.0671 0.0334576 2.4067 0.0292 0.0751 
8 29 1.0231 0.0410079 2.1142 0.1361 0.2944 
9 491 1.0532 0.0286568 2.567 0.0331 0.0894 
10 409 1.039 0.0439758 2.4344 0.0362 0.0917 
11 117 1.0232 0.0295769 2.7293 0.0678 0.1892 
12 42 1.0173 0.0573744 1.7709 0.1131 0.2037 
13 96 1.0632 0.0573744 1.7709 0.0748 0.1408 
14 140 1.0633 0.0295769 2.7293 0.0619 0.1797 
15 65 1.0821 0.0334576 2.4067 0.0909 0.2367 
16 1110 1.0309 0.0295769 2.7293 0.022 0.0619 
17 305 1.031 0.0439758 2.4344 0.042 0.1053 
18 202 1.2675 0.03076 2.0743 0.0516 0.1356 
19 163 1.039 0.03076 2.0743 0.0574 0.1237 
20 531 1.057 0.0286568 2.567 0.0318 0.0863 
21 446 1.0769 0.0502112 2.6709 0.0347 0.0998 
22 231 1.047 0.0439758 2.4344 0.0482 0.1229 
23 199 1.0586 0.0573744 1.7709 0.052 0.0974 
24 114 1.035 0.0559848 2.6346 0.0686 0.1872 
25 440 1.0423 0.0559848 2.6346 0.0349 0.0959 
26 363 1.0393 0.0295769 2.7293 0.0385 0.1091 
27 517 1.1711 0.0502112 2.6709 0.0322 0.1008 
28 291 1.1255 0.0410079 2.1142 0.043 0.1022 
29 20 1.0193 0.0410079 2.1142 0.1639 0.3532 
30 76 1.037 0.0573744 1.7709 0.0841 0.1544 
31 529 1.1005 0.0334576 2.4067 0.0319 0.0844 
32 196 1.0403 0.0334576 2.4067 0.0523 0.1311 
33 702 1.027 0.0334576 2.4067 0.0277 0.0684 
34 3808 1.0439 0.0341362 2.9677 0.0119 0.0368 
35 2467 1.0239 0.0286568 2.567 0.0148 0.0388 
36 265 1.0832 0.0559848 2.6346 0.045 0.1285 
37 328 1.1271 0.03076 2.0743 0.0405 0.0946 
38 507 1.0592 0.0435931 2.3923 0.0325 0.0825 
39 70 1.0144 0.0439758 2.4344 0.0876 0.2163 
40 96 1.0431 0.0435931 2.3923 0.0748 0.1867 
41 610 1.0238 0.0295769 2.7293 0.0297 0.0829 
42 849 1.0467 0.0307133 2.7426 0.0252 0.0722 
43 218 1.0878 0.0286568 2.567 0.0496 0.1386 
44 449 1.1223 0.0573744 1.7709 0.0346 0.0687 
45 572 1.1252 0.0286568 2.567 0.0306 0.0885 
46 255 1.0895 0.0334576 2.4067 0.0459 0.1203 
47 379 1.0734 0.0502112 2.6709 0.0376 0.1079 
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1 y1_log   
 

ilkodu n ilkishfaktör  1,ibbs jrrsh   
1ibbsDeft   btö ilsh   

dosh  
48 408 1.0281 0.0286568 2.567 0.0363 0.0958 
49 221 1.1182 0.0573744 1.7709 0.0493 0.0976 
50 166 1.0557 0.0435931 2.3923 0.0569 0.1437 
51 86 1.0219 0.0435931 2.3923 0.079 0.1932 
52 258 1.1523 0.0410079 2.1142 0.0456 0.1112 
53 221 1.1471 0.0410079 2.1142 0.0493 0.1196 
54 456 1.0266 0.0295769 2.7293 0.0343 0.0962 
55 358 1.0434 0.03076 2.0743 0.0387 0.0838 
56 94 1.107 0.0502112 2.6709 0.0756 0.2235 
57 150 1.0205 0.03076 2.0743 0.0598 0.1267 
58 306 1.0339 0.0435931 2.3923 0.0419 0.1036 
59 449 1.069 0.0439758 2.4344 0.0346 0.09 
60 202 1.048 0.03076 2.0743 0.0516 0.1121 
61 320 1.1881 0.0410079 2.1142 0.041 0.1029 
63 189 1.0972 0.0502112 2.6709 0.0533 0.1562 
64 113 1.0678 0.0286568 2.567 0.0689 0.189 
65 176 1.0563 0.0573744 1.7709 0.0552 0.1033 
66 170 1.0489 0.0435931 2.3923 0.0562 0.141 
67 510 1.0402 0.03076 2.0743 0.0325 0.07 
68 222 1.0552 0.0435931 2.3923 0.0492 0.1242 
69 86 1.0577 0.0559848 2.6346 0.079 0.2202 
70 203 1.0261 0.0307133 2.7426 0.0514 0.1448 
71 133 1.044 0.0435931 2.3923 0.0635 0.1587 
72 100 1.068 0.0502112 2.6709 0.0733 0.2091 
73 94 1.1391 0.0502112 2.6709 0.0756 0.23 
74 84 1.053 0.03076 2.0743 0.08 0.1747 
76 143 1.0966 0.0559848 2.6346 0.0613 0.1771 
77 25 1.0145 0.0295769 2.7293 0.1466 0.4058 
78 47 1.0166 0.03076 2.0743 0.1069 0.2254 
80 245 1.069 0.0334576 2.4067 0.0468 0.1205 
81 111 1.0447 0.0295769 2.7293 0.0696 0.1983 

 

2  
  

ilkodu n ilkishfaktör  1,ibbs jrrsh   1ibbsDeft   btö ilsh   dosh  
1 924 1.044 0.029 2.369 0.022 0.054 
2 207 1.158 0.042 2.46 0.046 0.131 
3 215 1.103 0.027 2.602 0.045 0.129 
4 239 1.1 0.053 2.485 0.043 0.117 
5 100 1.029 0.029 1.977 0.066 0.134 
6 2630 1.039 0.03 2.829 0.013 0.038 
7 629 1.067 0.029 2.369 0.026 0.067 
8 29 1.023 0.039 1.951 0.123 0.245 
9 491 1.053 0.027 2.602 0.03 0.082 
10 409 1.039 0.042 2.461 0.033 0.084 
11 117 1.023 0.028 2.573 0.061 0.161 
12 42 1.017 0.043 1.871 0.102 0.194 
13 96 1.063 0.043 1.871 0.067 0.134 
14 140 1.063 0.028 2.573 0.056 0.153 
15 65 1.082 0.029 2.369 0.082 0.21 
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2  
 

ilkodu n ilkishfaktör  1,ibbs jrrsh   1ibbsDeft   btö ilsh   dosh  
16 1110 1.031 0.028 2.573 0.02 0.053 
17 305 1.031 0.042 2.461 0.038 0.096 
18 202 1.267 0.029 1.977 0.046 0.116 
19 163 1.039 0.029 1.977 0.052 0.106 
20 531 1.057 0.027 2.602 0.029 0.079 
21 446 1.077 0.042 2.46 0.031 0.083 
22 231 1.047 0.042 2.461 0.043 0.112 
23 199 1.059 0.043 1.871 0.047 0.093 
24 114 1.035 0.053 2.485 0.062 0.159 
25 440 1.042 0.053 2.485 0.031 0.082 
26 363 1.039 0.028 2.573 0.035 0.093 
27 517 1.171 0.042 2.46 0.029 0.084 
28 291 1.126 0.039 1.951 0.039 0.085 
29 20 1.019 0.039 1.951 0.148 0.294 
30 76 1.037 0.043 1.871 0.076 0.147 
31 529 1.1 0.029 2.369 0.029 0.075 
32 196 1.04 0.029 2.369 0.047 0.116 
33 702 1.027 0.029 2.369 0.025 0.061 
34 3808 1.044 0.03 2.88 0.011 0.032 
35 2467 1.024 0.027 2.602 0.013 0.035 
36 265 1.083 0.053 2.485 0.041 0.109 
37 328 1.127 0.029 1.977 0.036 0.081 
38 507 1.059 0.042 2.413 0.029 0.075 
39 70 1.014 0.042 2.461 0.079 0.197 
40 96 1.043 0.042 2.413 0.067 0.17 
41 610 1.024 0.028 2.573 0.027 0.07 
42 849 1.047 0.03 2.829 0.023 0.067 
43 218 1.088 0.027 2.602 0.045 0.127 
44 449 1.122 0.043 1.871 0.031 0.065 
45 572 1.125 0.027 2.602 0.028 0.081 
46 255 1.09 0.029 2.369 0.041 0.107 
47 379 1.073 0.042 2.46 0.034 0.09 
48 408 1.028 0.027 2.602 0.033 0.088 
49 221 1.118 0.043 1.871 0.044 0.093 
50 166 1.056 0.042 2.413 0.051 0.131 
51 86 1.022 0.042 2.413 0.071 0.176 
52 258 1.152 0.039 1.951 0.041 0.092 
53 221 1.147 0.039 1.951 0.044 0.099 
54 456 1.027 0.028 2.573 0.031 0.082 
55 358 1.043 0.029 1.977 0.035 0.072 
56 94 1.107 0.042 2.46 0.068 0.186 
57 150 1.02 0.029 1.977 0.054 0.109 
58 306 1.034 0.042 2.413 0.038 0.094 
59 449 1.069 0.042 2.461 0.031 0.082 
60 202 1.048 0.029 1.977 0.046 0.096 
61 320 1.188 0.039 1.951 0.037 0.086 
63 189 1.097 0.042 2.46 0.048 0.13 
64 113 1.068 0.027 2.602 0.062 0.173 
65 176 1.056 0.043 1.871 0.05 0.098 
66 170 1.049 0.042 2.413 0.051 0.128 
67 510 1.04 0.029 1.977 0.029 0.06 
68 222 1.055 0.042 2.413 0.044 0.113 
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  (devam) 
  

ilkodu n 
ilkishfaktör

 
1,ibbs jrrsh

 

 
1ibbsDeft

  btö ilsh  

 
dosh

 
69 86 1.058 0.053 2.485 0.071 0.187 
70 203 1.026 0.03 2.829 0.046 0.135 
71 133 1.044 0.042 2.413 0.057 0.144 
72 100 1.068 0.042 2.46 0.066 0.174 
73 94 1.139 0.042 2.46 0.068 0.191 
74 84 1.053 0.029 1.977 0.072 0.15 
76 143 1.097 0.053 2.485 0.055 0.151 
77 25 1.014 0.028 2.573 0.132 0.345 
78 47 1.017 0.029 1.977 0.096 0.194 
80 245 1.069 0.029 2.369 0.042 0.107 
81 111 1.045 0.028 2.573 0.063 0.169 

 

 
  

ilkodu n ilkishfaktör  1ibbsp  1,ibbs jrrsh  
1btö ibbssh  

1ibbsDeft  btö ilsh  dosh  
1 924 1.0435 0.2347 0.0165 0.0077 2.1323 0.0145 0.0322 
2 207 1.1582 0.4398 0.0254 0.0127 1.9981 0.0319 0.0739 
3 215 1.1034 0.1327 0.0116 0.0051 2.2580 0.0279 0.0695 
4 239 1.0995 0.3467 0.0294 0.0142 2.0689 0.0323 0.0734 
5 100 1.0286 0.1793 0.0159 0.0094 1.6848 0.0307 0.0533 
6 2630 1.0392 0.1018 0.0081 0.0052 1.5691 0.0052 0.0085 
7 629 1.0671 0.2347 0.0165 0.0077 2.1323 0.0147 0.0335 
8 29 1.0231 0.1572 0.0198 0.0124 1.5930 0.0690 0.1124 
9 491 1.0532 0.1327 0.0116 0.0051 2.2580 0.0155 0.0368 
10 409 1.0390 0.0948 0.0132 0.0081 1.6362 0.0142 0.0241 
11 117 1.0232 0.1004 0.0282 0.0058 4.8987 0.0208 0.1042 
12 42 1.0173 0.4063 0.0267 0.0153 1.7498 0.0722 0.1285 
13 96 1.0632 0.4063 0.0267 0.0153 1.7498 0.0506 0.0941 
14 140 1.0633 0.1004 0.0282 0.0058 4.8987 0.0301 0.1567 
15 65 1.0821 0.2347 0.0165 0.0077 2.1323 0.0239 0.0551 
16 1110 1.0309 0.1004 0.0282 0.0058 4.8987 0.0078 0.0396 
17 305 1.0310 0.0948 0.0132 0.0081 1.6362 0.0179 0.0302 
18 202 1.2675 0.1793 0.0159 0.0094 1.6848 0.0298 0.0637 
19 163 1.0390 0.1793 0.0159 0.0094 1.6848 0.0302 0.0528 
20 531 1.0570 0.1327 0.0116 0.0051 2.2580 0.0155 0.0371 
21 446 1.0769 0.4398 0.0254 0.0127 1.9981 0.0237 0.0509 
22 231 1.0470 0.0948 0.0132 0.0081 1.6362 0.0205 0.0351 
23 199 1.0586 0.4063 0.0267 0.0153 1.7498 0.0329 0.0609 
24 114 1.0350 0.3467 0.0294 0.0142 2.0689 0.0274 0.0587 
25 440 1.0423 0.3467 0.0294 0.0142 2.0689 0.0230 0.0496 
26 363 1.0393 0.1004 0.0282 0.0058 4.8987 0.0173 0.0882 
27 517 1.1711 0.4398 0.0254 0.0127 1.9981 0.0190 0.0444 
28 291 1.1255 0.1572 0.0198 0.0124 1.5930 0.0224 0.0401 
29 20 1.0193 0.1572 0.0198 0.0124 1.5930 0.0785 0.1274 
30 76 1.0370 0.4063 0.0267 0.0153 1.7498 0.0562 0.1019 
31 529 1.1005 0.2347 0.0165 0.0077 2.1323 0.0205 0.0482 
32 196 1.0403 0.2347 0.0165 0.0077 2.1323 0.0229 0.0508 
33 702 1.0270 0.2347 0.0165 0.0077 2.1323 0.0167 0.0365 
34 3808 1.0439 0.0576 0.0060 0.0039 1.5283 0.0038 0.0060 
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ilkodu n ilkishfaktör  
1ibbsp  1,ibbs jrrsh  

1btö ibbssh  
1ibbsDeft  btö ilsh  dosh  

35 2467 1.0239 0.1327 0.0116 0.0051 2.2580 0.0062 0.0144 
36 265 1.0832 0.3467 0.0294 0.0142 2.0689 0.0295 0.0662 
37 328 1.1271 0.1793 0.0159 0.0094 1.6848 0.0211 0.0402 
38 507 1.0592 0.2516 0.0231 0.0111 2.0718 0.0199 0.0436 
39 70 1.0144 0.0948 0.0132 0.0081 1.6362 0.0475 0.0789 
40 96 1.0431 0.2516 0.0231 0.0111 2.0718 0.0229 0.0494 
41 610 1.0238 0.1004 0.0282 0.0058 4.8987 0.0133 0.0667 
42 849 1.0467 0.1018 0.0081 0.0052 1.5691 0.0131 0.0215 
43 218 1.0878 0.1327 0.0116 0.0051 2.2580 0.0270 0.0663 
44 449 1.1223 0.4063 0.0267 0.0153 1.7498 0.0211 0.0414 
45 572 1.1252 0.1327 0.0116 0.0051 2.2580 0.0158 0.0401 
46 255 1.0895 0.2347 0.0165 0.0077 2.1323 0.0277 0.0643 
47 379 1.0734 0.4398 0.0254 0.0127 1.9981 0.0247 0.0530 
48 408 1.0281 0.1327 0.0116 0.0051 2.2580 0.0131 0.0304 
49 221 1.1182 0.4063 0.0267 0.0153 1.7498 0.0336 0.0658 
50 166 1.0557 0.2516 0.0231 0.0111 2.0718 0.0320 0.0699 
51 86 1.0219 0.2516 0.0231 0.0111 2.0718 0.0430 0.0909 
52 258 1.1523 0.1572 0.0198 0.0124 1.5930 0.0229 0.0419 
53 221 1.1471 0.1572 0.0198 0.0124 1.5930 0.0209 0.0382 
54 456 1.0266 0.1004 0.0282 0.0058 4.8987 0.0159 0.0801 
55 358 1.0434 0.1793 0.0159 0.0094 1.6848 0.0208 0.0365 
56 94 1.1070 0.4398 0.0254 0.0127 1.9981 0.0514 0.1137 
57 150 1.0205 0.1793 0.0159 0.0094 1.6848 0.0340 0.0585 
58 306 1.0339 0.2516 0.0231 0.0111 2.0718 0.0210 0.0449 
59 449 1.0690 0.0948 0.0132 0.0081 1.6362 0.0116 0.0203 
60 202 1.0480 0.1793 0.0159 0.0094 1.6848 0.0324 0.0572 
61 320 1.1881 0.1572 0.0198 0.0124 1.5930 0.0209 0.0396 
63 189 1.0972 0.4398 0.0254 0.0127 1.9981 0.0357 0.0782 
64 113 1.0678 0.1327 0.0116 0.0051 2.2580 0.0297 0.0716 
65 176 1.0563 0.4063 0.0267 0.0153 1.7498 0.0351 0.0649 
66 170 1.0489 0.2516 0.0231 0.0111 2.0718 0.0378 0.0821 
67 510 1.0402 0.1793 0.0159 0.0094 1.6848 0.0127 0.0223 
68 222 1.0552 0.2516 0.0231 0.0111 2.0718 0.0328 0.0718 
69 86 1.0577 0.3467 0.0294 0.0142 2.0689 0.0464 0.1015 
70 203 1.0261 0.1018 0.0081 0.0052 1.5691 0.0190 0.0306 
71 133 1.0440 0.2516 0.0231 0.0111 2.0718 0.0343 0.0742 
72 100 1.0680 0.4398 0.0254 0.0127 1.9981 0.0463 0.0987 
73 94 1.1391 0.4398 0.0254 0.0127 1.9981 0.0304 0.0692 
74 84 1.0530 0.1793 0.0159 0.0094 1.6848 0.0355 0.0630 
76 143 1.0966 0.3467 0.0294 0.0142 2.0689 0.0395 0.0896 
78 47 1.0166 0.1793 0.0159 0.0094 1.6848 0.0532 0.0910 
80 245 1.0690 0.2347 0.0165 0.0077 2.1323 0.0248 0.0566 
81 111 1.0447 0.1004 0.0282 0.0058 4.8987 0.0192 0.0983 
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ilkodu n ilkishfaktör  1ibbsp  1,ibbs jrrsh  
1btö ibbssh  

1ibbsDeft  btö ilsh  dosh  
1 924 1.0435 0.2143 0.0153 0.0075 2.0497 0.0137 0.0294 
2 207 1.1582 0.4117 0.0244 0.0126 1.9359 0.0333 0.0748 
3 215 1.1034 0.1298 0.0113 0.0051 2.2065 0.0248 0.0604 
4 239 1.0995 0.3624 0.0309 0.0143 2.1534 0.0323 0.0766 
5 100 1.0286 0.1949 0.0176 0.0097 1.8159 0.0344 0.0643 
6 2630 1.0392 0.0889 0.0089 0.0049 1.8264 0.0051 0.0096 
7 629 1.0671 0.2143 0.0153 0.0075 2.0497 0.0158 0.0346 
8 29 1.0231 0.1997 0.0208 0.0136 1.5276 0.0640 0.1001 
9 491 1.0532 0.1298 0.0113 0.0051 2.2065 0.0152 0.0354 
10 409 1.0390 0.1048 0.0155 0.0084 1.8353 0.0145 0.0277 
11 117 1.0232 0.0868 0.0242 0.0054 4.4862 0.0198 0.0907 
12 42 1.0173 0.3605 0.0253 0.0149 1.6930 0.0766 0.1319 
13 96 1.0632 0.3605 0.0253 0.0149 1.6930 0.0470 0.0845 
14 140 1.0633 0.0868 0.0242 0.0054 4.4862 0.0310 0.1477 
15 65 1.0821 0.2143 0.0153 0.0075 2.0497 0.0379 0.0841 
16 1110 1.0309 0.0868 0.0242 0.0054 4.4862 0.0076 0.0350 
17 305 1.0310 0.1048 0.0155 0.0084 1.8353 0.0198 0.0374 
18 202 1.2675 0.1949 0.0176 0.0097 1.8159 0.0311 0.0716 
19 163 1.0390 0.1949 0.0176 0.0097 1.8159 0.0291 0.0550 
20 531 1.0570 0.1298 0.0113 0.0051 2.2065 0.0173 0.0402 
21 446 1.0769 0.4117 0.0244 0.0126 1.9359 0.0235 0.0491 
22 231 1.0470 0.1048 0.0155 0.0084 1.8353 0.0226 0.0434 
23 199 1.0586 0.3605 0.0253 0.0149 1.6930 0.0337 0.0604 
24 114 1.0350 0.3624 0.0309 0.0143 2.1534 0.0258 0.0574 
25 440 1.0423 0.3624 0.0309 0.0143 2.1534 0.0232 0.0522 
26 363 1.0393 0.0868 0.0242 0.0054 4.4862 0.0165 0.0769 
27 517 1.1711 0.4117 0.0244 0.0126 1.9359 0.0197 0.0447 
28 291 1.1255 0.1997 0.0208 0.0136 1.5276 0.0245 0.0421 
29 20 1.0193 0.1997 0.0208 0.0136 1.5276 0.0940 0.1463 
30 76 1.0370 0.3605 0.0253 0.0149 1.6930 0.0532 0.0934 
31 529 1.1005 0.2143 0.0153 0.0075 2.0497 0.0188 0.0425 
32 196 1.0403 0.2143 0.0153 0.0075 2.0497 0.0217 0.0463 
33 702 1.0270 0.2143 0.0153 0.0075 2.0497 0.0157 0.0330 
34 3808 1.0439 0.0335 0.0047 0.0030 1.5496 0.0029 0.0047 
35 2467 1.0239 0.1298 0.0113 0.0051 2.2065 0.0056 0.0126 
36 265 1.0832 0.3624 0.0309 0.0143 2.1534 0.0299 0.0697 
37 328 1.1271 0.1949 0.0176 0.0097 1.8159 0.0209 0.0429 
38 507 1.0592 0.2411 0.0224 0.0110 2.0421 0.0194 0.0419 
39 70 1.0144 0.1048 0.0155 0.0084 1.8353 0.0481 0.0896 
40 96 1.0431 0.2411 0.0224 0.0110 2.0421 0.0265 0.0565 
41 610 1.0238 0.0868 0.0242 0.0054 4.4862 0.0118 0.0541 
42 849 1.0467 0.0889 0.0089 0.0049 1.8264 0.0116 0.0222 
43 218 1.0878 0.1298 0.0113 0.0051 2.2065 0.0289 0.0694 
44 449 1.1223 0.3605 0.0253 0.0149 1.6930 0.0202 0.0384 
45 572 1.1252 0.1298 0.0113 0.0051 2.2065 0.0162 0.0403 
46 255 1.0895 0.2143 0.0153 0.0075 2.0497 0.0285 0.0637 
47 379 1.0734 0.4117 0.0244 0.0126 1.9359 0.0257 0.0533 
48 408 1.0281 0.1298 0.0113 0.0051 2.2065 0.0134 0.0304 
49 221 1.1182 0.3605 0.0253 0.0149 1.6930 0.0335 0.0634 
50 166 1.0557 0.2411 0.0224 0.0110 2.0421 0.0304 0.0655 
51 86 1.0219 0.2411 0.0224 0.0110 2.0421 0.0366 0.0763 
52 258 1.1523 0.1997 0.0208 0.0136 1.5276 0.0270 0.0475 
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ilkodu n ilkishfaktör  1ibbsp  1,ibbs jrrsh  
1btö ibbssh  

1ibbsDeft  btö ilsh  dosh  
53 221 1.1471 0.1997 0.0208 0.0136 1.5276 0.0218 0.0383 
54 456 1.0266 0.0868 0.0242 0.0054 4.4862 0.0143 0.0657 
55 358 1.0434 0.1949 0.0176 0.0097 1.8159 0.0224 0.0424 
56 94 1.1070 0.4117 0.0244 0.0126 1.9359 0.0515 0.1104 
57 150 1.0205 0.1949 0.0176 0.0097 1.8159 0.0306 0.0567 
58 306 1.0339 0.2411 0.0224 0.0110 2.0421 0.0196 0.0415 
59 449 1.0690 0.1048 0.0155 0.0084 1.8353 0.0105 0.0206 
60 202 1.0480 0.1949 0.0176 0.0097 1.8159 0.0326 0.0621 
61 320 1.1881 0.1997 0.0208 0.0136 1.5276 0.0223 0.0404 
63 189 1.0972 0.4117 0.0244 0.0126 1.9359 0.0357 0.0759 
64 113 1.0678 0.1298 0.0113 0.0051 2.2065 0.0344 0.0811 
65 176 1.0563 0.3605 0.0253 0.0149 1.6930 0.0360 0.0644 
66 170 1.0489 0.2411 0.0224 0.0110 2.0421 0.0372 0.0796 
67 510 1.0402 0.1949 0.0176 0.0097 1.8159 0.0136 0.0256 
68 222 1.0552 0.2411 0.0224 0.0110 2.0421 0.0325 0.0701 
69 86 1.0577 0.3624 0.0309 0.0143 2.1534 0.0473 0.1076 
70 203 1.0261 0.0889 0.0089 0.0049 1.8264 0.0202 0.0378 
71 133 1.0440 0.2411 0.0224 0.0110 2.0421 0.0408 0.0870 
72 100 1.0680 0.4117 0.0244 0.0126 1.9359 0.0382 0.0790 
73 94 1.1391 0.4117 0.0244 0.0126 1.9359 0.0469 0.1034 
74 84 1.0530 0.1949 0.0176 0.0097 1.8159 0.0336 0.0643 
76 143 1.0966 0.3624 0.0309 0.0143 2.1534 0.0395 0.0934 
78 47 1.0166 0.1949 0.0176 0.0097 1.8159 0.0589 0.1087 
80 245 1.0690 0.2143 0.0153 0.0075 2.0497 0.0246 0.0538 
81 111 1.0447 0.0868 0.0242 0.0054 4.4862 0.0237 0.1109 

 

tahminleri ( 2 ) 
 

y1_log y2_log y3 y4 
0.001109963 0.002849429 0.0007137169 0.0008683914 

 

2 ) 
 

Model  Ortalama Standart 

sapma 

2.5% 97.5% 

1. y1_log 0.0035539 0.0026495 0.0007696 0.009 

2. y2_log 0.0036588 0.0021399 0.0009795 0.009 

3. y3 0.0011946 0.0009008 0.0002170 0.004 

4. y4 0.0014044 0.0008258 0.0003909 0.003 
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EK 3  
 

1  
 
1  18  
2  19  
3  20  
4  21  
5  22  
6  23  
7  24  
8  25  
9  26  
10  27  
11  28  
12  29  
13  30  
14  31  
15  32  
16  33  
17 Otomobil  34  
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EK 4  
 

zelge 1    
 

x8 k   
x9 Net  
x11  
x13  
x14  
x15  
x16 SGK  
x17  
x23 Ortalama  
x28  
x30  

 

2  
 
Model 

 Model_id CV.ort CAIC  
1 429 0.4689 -89.7128 x0 x9 x16 x23 x28 
2 876 0.4657 -89.7106 x0 x9 x14 x16 x23 x28 
3 821 0.4726 -89.6088 x0 x9 x11 x16 x23 x28 
4 1324 0.4690 -89.6069 x0 x9 x11 x14 x16 x23 x28 
5 581 0.6206 -89.2514 x0 x8 x9 x11 x16 x23 
6 1391 0.4980 -88.6945 x0 x9 x14 x16 x17 x23 x28 
7 893 0.4992 -88.6855 x0 x9 x16 x17 x23 x28 
8 1036 0.6308 -88.6496 x0 x8 x9 x11 x13 x16 x23 
9 1741 0.5005 -88.6094 x0 x9 x11 x14 x16 x17 x23 x28 
10 1341 0.5018 -88.5985 x0 x9 x11 x16 x17 x23 x28 

 

3  
 
Model 

 Model_id CV.ort CAIC  
1 1036 0.860776 -99.6154 x0 x8 x9 x11 x13 x16 x23 
2 1502 0.904776 -99.0934 x0 x8 x9 x11 x13 x15 x16 x23 
3 784 0.838122 -98.8752 x0 x9 x11 x13 x16 x23 
4 778 0.876407 -98.2689 x0 x9 x11 x13 x15 x16 
5 1492 0.877731 -98.0907 x0 x8 x9 x11 x13 x14 x16 x23 
6 1515 0.88839 -98.0779 x0 x8 x9 x11 x13 x16 x23 x30 
7 354 0.838404 -97.816 x0 x9 x11 x13 x16 
8 786 0.850971 -97.7441 x0 x9 x11 x13 x16 x30 
9 1292 0.874683 -97.7152 x0 x9 x11 x13 x15 x16 x23 
10 1140 0.937141 -97.6835 x0 x8 x9 x15 x16 x28 x30 
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4  
 
Model 

 Model_id CV.ort CAIC  

1 1051 15.63799 -200.59 x0 x8 x9 x11 x14 x16 x23 

2 1492 16.35498 -200.135 x0 x8 x9 x11 x13 x14 x16 x23 

3 617 16.8178 -200.128 x0 x8 x9 x14 x16 x23 

4 1817 17.236 -200.07 x0 x8 x9 x11 x13 x14 x15 x16 x23 

5 1595 17.63855 -200.06 x0 x8 x9 x14 x15 x16 x23 x30 

6 1522 16.42875 -199.963 x0 x8 x9 x11 x14 x15 x16 x23 

7 1535 15.97028 -199.92 x0 x8 x9 x11 x14 x16 x23 x30 

8 1116 17.42309 -199.911 x0 x8 x9 x14 x15 x16 x23 

9 1855 16.82902 -199.894 x0 x8 x9 x11 x14 x15 x16 x23 x30 

10 259 16.21394 -199.663 x0 x8 x9 x16 x23 
 

5  
 

 model_id CV.ort CAIC  
1 1463 18.67363 -201.612 x0 x13 x14 x15 x16 x28 x30 
2 993 18.67153 -201.597 x0 x13 x15 x16 x28 x30 
3 1785 18.68206 -201.594 x0 x11 x13 x14 x15 x16 x28 x30 
4 1427 18.67993 -201.579 x0 x11 x13 x15 x16 x28 x30 
5 977 18.73324 -201.462 x0 x13 x14 x15 x28 x30 
6 516 18.7316 -201.446 x0 x13 x15 x28 x30 
7 1411 18.74133 -201.445 x0 x11 x13 x14 x15 x28 x30 
8 922 18.73966 -201.429 x0 x11 x13 x15 x28 x30 
9 784 16.20856 -201.263 x0 x9 x11 x13 x16 x23 
10 1817 18.18943 -201.015 x0 x8 x9 x11 x13 x14 x15 x16 x23 
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EK 5  
           
 

 
 

 

 

 

 

 

 

 

2  
 

Best Subsets Regression: y2_log versus x9, x11, x13, x16, x23  
 
                                        x x x x 
                        Mallows       x 1 1 1 2 
Vars  R-Sq  R-Sq(adj)    Cp     S     9 1 3 6 3 
1  64.5       64.0      6.7  0.15480        X 
1  56.8       56.2     24.3  0.17078      X 
2  65.7       64.8      6.0  0.15317      X X 
2  65.6       64.7      6.2  0.15333        X X 
3  67.0       65.6      5.1  0.15126  X     X X 
3  66.7       65.3      5.8  0.15197  X   X X 
4  67.7       66.0      5.4  0.15055  X   X X X 
4  67.4       65.7      6.0  0.15122  X X X X 
5  68.3       66.1      6.0  0.15018  X X X X X 
 

 

 3  
 

 
 

 

 

 

 

 

 
 

Best Subsets Regression: y1_log versus x9, x16, x23, x28  
 
                                        x x x 
                       Mallows        x 1 2 2 
Vars  R-Sq  R-Sq(adj)   Cp       S    9 6 3 8 
1  66.4       66.0     22.3  0.17409    X 
1  65.0       64.5     26.4  0.17773      X 
2  72.7       71.9      6.4  0.15808      X X 
2  72.3       71.6      7.5  0.15919    X X 
3  73.8       72.7      5.3  0.15596    X X X 
3  73.3       72.2      6.6  0.15732  X X X 
4  74.5       73.2      5.0  0.15465  X X X X 

Best Subsets Regression: y3 versus x8, x9, x11, x14, x16, x23  
                                           x x x x 
                      Mallows          x x 1 1 1 2 
Vars  R-Sq  R-Sq(adj)   Cp       S     8 9 1 4 6 3 
1  72.7       72.4     19.8  0.090396            X 
1  67.0       66.6     39.2  0.099414          X 
2  77.2       76.6      6.7  0.083242          X X 
2  73.7       73.0     18.7  0.089458  X         X 
3  77.3       76.4      8.3  0.083601    X     X X 
3  77.3       76.4      8.3  0.083606        X X X 
4  78.6       77.5      5.7  0.081665  X X     X X 
4  77.4       76.2      9.8  0.083947    X   X X X 
5  79.1       77.6      6.3  0.081428  X X   X X X 
5  78.8       77.3      7.2  0.081932  X X X   X X 
6  79.4       77.7      7.0  0.081262  X X X X X X 
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 4  
 

 

 

 

 

 

 

 
 

 
 

5 tahminleri 
 

 y1_log y2_log y3 y4 
intercept 8.9454 5.4497 -0.1557 0.6062 
x8     -0.0039   
x9 -0.0036 -0.004 0.0051 0.0015 
x11   -11.85 3.9786 5.7622 
x13   0.1075   -0.056 
x14     2.2456   
x16 2.3778 2.6947 -1.1942 -0.985 
x23 -0.1081 -0.039 0.1409 0.0506 
x28 0.0003       

 

 

 

 

 

 

 
 

Best Subsets Regression: y4 versus x9, x11, x13, x16, x23  
 
                                         x x x x 
                      Mallows          x 1 1 1 2 
Vars  R-Sq  R-Sq(adj)   Cp       S     9 1 3 6 3 
1  66.8       66.4     19.4  0.084265        X 
1  62.8       62.3     30.6  0.089226      X 
2  71.4       70.6      8.7  0.078760        X X 
2  70.3       69.5     11.6  0.080202      X   X 
3  72.7       71.6      7.0  0.077459      X X X 
3  72.3       71.2      8.2  0.078049  X     X X 
4  73.6       72.2      6.5  0.076682  X   X X X 
4  73.6       72.1      6.7  0.076788    X X X X 
5  74.5       72.7      6.0  0.075911  X X X X X 
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 Gamma ( ) Tahminleri 
 

1 Modeldeki Gamma ( i ) tahminleri 
 

Gamma ( i )  Gamma ( i ) 

_ ra _kodu y1_log y2_log  _ ra _kodu y3 y4 
1 1 0.2324 0.4968  1 1 0.4070 0.5016 
2 2 0.0428 0.1427  2 2 0.1156 0.1345 
3 3 0.0525 0.1455  3 3 0.1287 0.1924 
4 4 0.0556 0.1728  4 4 0.1169 0.1291 
5 5 0.0434 0.1363  5 5 0.2011 0.1734 
6 6 0.4008 0.6651  6 6 0.9085 0.9032 
7 7 0.1646 0.3912  7 7 0.3886 0.4197 
8 8 0.0126 0.0453  8 8 0.0535 0.0798 
9 9 0.1219 0.2991  9 9 0.3455 0.4098 
10 10 0.1167 0.2900  10 10 0.5516 0.5313 
11 11 0.0301 0.0992  11 11 0.0617 0.0955 
12 12 0.0260 0.0704  12 12 0.0414 0.0475 
13 13 0.0530 0.1367  13 13 0.0746 0.1084 
14 14 0.0332 0.1088  14 14 0.0282 0.0383 
15 15 0.0194 0.0607  15 15 0.1904 0.1094 
16 16 0.2246 0.5073  16 16 0.3128 0.4142 
17 17 0.0910 0.2363  17 17 0.4395 0.3825 
18 18 0.0569 0.1735  18 18 0.1498 0.1448 
19 19 0.0676 0.2013  19 19 0.2039 0.2231 
20 20 0.1297 0.3142  20 20 0.3421 0.3491 
21 21 0.1002 0.2933  21 21 0.2157 0.2651 
22 22 0.0685 0.1852  22 22 0.3665 0.3156 
23 23 0.1047 0.2488  23 23 0.1614 0.1924 
24 24 0.0307 0.1011  24 24 0.1717 0.2086 
25 25 0.1076 0.2997  25 25 0.2252 0.2418 
26 26 0.0853 0.2489  26 26 0.0841 0.1280 
27 27 0.0984 0.2891  27 27 0.2655 0.3029 
28 28 0.0960 0.2827  28 28 0.3073 0.3284 
29 29 0.0088 0.0320  29 29 0.0421 0.0390 
30 30 0.0445 0.1165  30 30 0.0643 0.0906 
31 31 0.1348 0.3370  31 31 0.2352 0.3250 
32 32 0.0607 0.1741  32 32 0.2165 0.2884 
33 33 0.1919 0.4364  33 33 0.3492 0.4431 
34 34 0.4506 0.7333  34 34 0.9516 0.9750 
35 35 0.4246 0.6941  35 35 0.7737 0.8446 
36 36 0.0630 0.1927  36 36 0.1401 0.1518 
37 37 0.1103 0.3012  37 37 0.3069 0.3210 

i
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1 Modeldeki Gamma ( i ) tahminleri (devam) 
 

Gamma ( i )  Gamma ( i ) 

_ ra l_kodu y1_log y2_log  ra _kodu y3 y4 
38 38 0.1403 0.3364  38 38 0.2726 0.3308 
39 39 0.0232 0.0683  39 39 0.1028 0.0976 
40 40 0.0309 0.0900  40 40 0.2260 0.2141 
41 41 0.1390 0.3646  41 41 0.1384 0.2287 
42 42 0.1755 0.3872  42 42 0.6078 0.6382 
43 43 0.0546 0.1508  43 43 0.1398 0.1527 
44 44 0.1902 0.3993  44 44 0.2941 0.3712 
45 45 0.1241 0.3035  45 45 0.3076 0.3481 
46 46 0.0712 0.2000  46 46 0.1472 0.1765 
47 47 0.0870 0.2620  47 47 0.2024 0.2339 
48 48 0.1080 0.2712  48 48 0.4350 0.4850 
49 49 0.1043 0.2479  49 49 0.1416 0.1775 
50 50 0.0510 0.1431  50 50 0.1275 0.1683 
51 51 0.0289 0.0845  51 51 0.0795 0.1298 
52 52 0.0824 0.2500  52 52 0.2886 0.2780 
53 53 0.0720 0.2236  53 53 0.3283 0.3723 
54 54 0.1072 0.2990  54 54 0.1000 0.1673 
55 55 0.1364 0.3545  55 55 0.3490 0.3257 
56 56 0.0217 0.0764  56 56 0.0524 0.0665 
57 57 0.0647 0.1939  57 57 0.1724 0.2128 
58 58 0.0937 0.2430  58 58 0.2613 0.3356 
59 59 0.1205 0.2976  59 59 0.6349 0.6711 
60 60 0.0812 0.2350  60 60 0.1789 0.1837 
61 61 0.0949 0.2800  61 61 0.3127 0.3471 
62 63 0.0435 0.1449  62 63 0.1046 0.1310 
63 64 0.0301 0.0872  63 64 0.1223 0.1165 
64 65 0.0941 0.2273  64 65 0.1448 0.1729 
65 66 0.0528 0.1477  65 66 0.0958 0.1206 
66 67 0.1846 0.4404  66 67 0.5886 0.5693 
67 68 0.0672 0.1827  67 68 0.1217 0.1502 
68 69 0.0223 0.0751  68 69 0.0648 0.0697 
69 70 0.0503 0.1359  69 70 0.4324 0.3774 
70 71 0.0422 0.1204  70 71 0.1146 0.1028 
71 72 0.0248 0.0864  71 72 0.0682 0.1222 
72 73 0.0206 0.0725  72 73 0.1298 0.0751 
73 74 0.0351 0.1123  73 74 0.1523 0.1736 
74 76 0.0342 0.1116  74 76 0.0817 0.0906 
75 77 0.0067 0.0234  75 78 0.0793 0.0684 
76 78 0.0214 0.0706  76 80 0.1820 0.2306 
77 80 0.0711 0.1997  77 81 0.0688 0.0660 
78 81 0.0274 0.0911      
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EK 7 Tahminlerin cv lerinin K  
 

1 Tahmin sonucunda elde edilen c  
 
   (cv, %) 

  y1_log y2_log 
_ ra l_kodu  cv.sentetik cv.eblup  cv_sentetik cv.eblup 

1 1 0.6688 0.4010 0.4243 0.8125 0.9042 0.6538 
2 2 1.7628 0.4576 0.4647 2.0661 0.9600 0.9034 
3 3 1.5504 0.4069 0.4197 1.9405 0.8664 0.8223 
4 4 1.5618 0.6113 0.6040 1.8776 1.1835 1.0600 
5 5 1.6919 0.4306 0.4386 2.0195 0.8525 0.8146 
6 6 0.4286 0.3981 0.3805 0.5479 0.9582 0.5168 
7 7 0.8087 0.4073 0.4264 0.9960 0.9271 0.7315 
8 8 3.1937 0.4121 0.4153 3.7744 0.9017 0.8881 
9 9 0.9571 0.3986 0.4200 1.2056 0.8617 0.7479 
10 10 0.9707 0.4123 0.4288 1.2179 0.8924 0.7674 
11 11 2.0420 0.4317 0.4371 2.3677 0.8531 0.8248 
12 12 2.4354 0.4618 0.4671 3.1520 0.9354 0.9144 
13 13 1.5741 0.5406 0.5401 2.0444 0.9996 0.9332 
14 14 1.9674 0.4283 0.4347 2.2950 0.8627 0.8317 
15 15 2.5562 0.4338 0.4375 3.1391 0.8861 0.8676 
16 16 0.6583 0.4002 0.4175 0.7675 0.8425 0.6134 
17 17 1.1311 0.4698 0.4742 1.4305 0.9127 0.8132 
18 18 1.5037 0.7473 0.7258 1.8110 1.1893 1.0598 
19 19 1.3565 0.4857 0.4891 1.6277 1.1190 0.9828 
20 20 0.9342 0.3918 0.4150 1.1866 0.8545 0.7401 
21 21 1.1509 0.5261 0.5263 1.3348 1.0179 0.8641 
22 22 1.3252 0.4058 0.4201 1.6749 0.8379 0.7854 
23 23 1.1076 0.4149 0.4356 1.4699 0.9420 0.8389 
24 24 1.9880 0.4209 0.4274 2.3044 0.8457 0.8174 
25 25 1.0882 0.4430 0.4578 1.2955 0.9088 0.7921 
26 26 1.1715 0.4064 0.4219 1.3645 1.0867 0.9173 
27 27 1.1192 0.4313 0.4470 1.3040 0.8912 0.7837 
28 28 1.1173 0.4253 0.4402 1.2958 0.8972 0.7846 
29 29 3.8642 0.5141 0.5145 4.4754 0.9890 0.9751 
30 30 1.7515 0.7071 0.6943 2.2861 1.3552 1.2429 
31 31 0.9467 0.4069 0.4316 1.1483 0.8901 0.7535 
32 32 1.4027 0.4523 0.4592 1.6938 0.9428 0.8627 
33 33 0.7594 0.3997 0.4253 0.9214 0.8691 0.6822 
34 34 0.3852 0.5558 0.4219 0.4586 0.9116 0.4395 
35 35 0.4120 0.3999 0.3767 0.5125 0.8391 0.4686 
36 36 1.4443 0.4987 0.5024 1.7238 0.9492 0.8715 
37 37 1.0358 0.3991 0.4207 1.2302 0.9762 0.8185 
38 38 0.9180 0.3931 0.4201 1.1590 0.8960 0.7584 

 



85 
 

1 Tahmin sonucunda elde edilen cv  

 
   (cv, %) 

  y1_log y2_log 

_ ra l_kodu  cv.sentetik cv.eblup  cv_sentetik cv.eblup 
39 39 2.3747 0.4079 0.4138 3.0259 0.8765 0.8578 
40 40 2.0030 0.4076 0.4153 2.4928 0.9207 0.8862 
41 41 0.8894 0.3970 0.4187 1.0264 0.9021 0.7286 
42 42 0.7862 0.3956 0.4216 0.9941 0.8381 0.6906 
43 43 1.5156 0.4249 0.4354 1.9312 0.8611 0.8181 
44 44 0.7657 0.4086 0.4319 0.9963 0.8768 0.7087 
45 45 0.9621 0.3978 0.4201 1.2234 0.8767 0.7596 
46 46 1.3327 0.4170 0.4322 1.6449 0.8621 0.8028 
47 47 1.2793 0.5655 0.5616 1.4665 1.0249 0.8919 
48 48 1.0051 0.4073 0.4233 1.2609 0.9214 0.7923 
49 49 1.1346 0.6220 0.6049 1.4983 1.1127 0.9543 
50 50 1.5642 0.4140 0.4250 1.9403 0.8480 0.8071 
51 51 2.0762 0.4269 0.4330 2.5710 0.8565 0.8330 
52 52 1.2172 0.6637 0.6417 1.4318 1.2118 1.0098 
53 53 1.2831 0.4065 0.4212 1.4729 0.8526 0.7781 
54 54 1.0419 0.4002 0.4210 1.2201 0.8367 0.7367 
55 55 0.9158 0.4091 0.4302 1.1042 0.8742 0.7352 
56 56 2.6168 0.5885 0.5874 2.9977 1.0525 1.0155 
57 57 1.3808 0.4705 0.4754 1.6259 0.9804 0.8832 
58 58 1.1195 0.4361 0.4483 1.3965 0.8685 0.7809 
59 59 0.9585 0.4563 0.4616 1.1913 0.9708 0.8079 
60 60 1.2446 0.4278 0.4425 1.4984 0.9373 0.8392 
61 61 1.1200 0.4035 0.4223 1.2998 0.8512 0.7573 
62 63 1.8316 0.5863 0.5838 2.1650 1.2123 1.1102 
63 64 2.0402 0.4088 0.4161 2.5552 0.8485 0.8254 
64 65 1.2324 0.6860 0.6630 1.6518 1.1701 1.0176 
65 66 1.5857 0.5499 0.5475 2.0050 0.9887 0.9217 
66 67 0.7527 0.4741 0.4704 0.8942 0.9164 0.6920 
67 68 1.4107 0.4209 0.4354 1.7826 0.8896 0.8328 
68 69 2.4266 0.4179 0.4235 2.9151 0.8720 0.8531 
69 70 1.5438 0.4204 0.4299 1.9526 0.8399 0.8007 
70 71 1.7671 0.4415 0.4490 2.2980 0.9745 0.9255 
71 72 2.3146 0.5902 0.5880 2.6066 1.0702 1.0191 
72 73 2.9087 0.8325 0.8245 3.3211 1.3551 1.2956 
73 74 1.8719 0.3988 0.4082 2.2340 0.9180 0.8757 
74 76 1.9671 0.4542 0.4604 2.3657 0.9227 0.8864 
75 77 4.2550 0.4194 0.4209 4.8862 0.8405 0.8344 
76 78 2.4745 0.5289 0.5289 2.9589 1.0068 0.9733 
77 80 1.3227 0.4088 0.4252 1.6306 0.9336 0.8509 
78 81 2.1109 0.4016 0.4086 2.4271 0.8712 0.8413 
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2 Tahmin sonucunda elde edilen cv  

 
   (cv, %) 
  y3 y4 
lsira lkodu  cv.sentetik cv.eblup  cv_sentetik cv.eblup 

1 1 12.2385 12.4972 9.3577 13.0650 15.4800 10.6130 
2 2 24.4073 7.7346 7.5445 20.8217 10.3578 9.5600 
3 3 32.7192 13.7618 13.0491 38.5099 15.7733 15.1060 
4 4 15.7138 6.1115 5.8249 15.6965 7.8161 7.2325 
5 5 50.4407 18.1239 17.8017 46.7656 19.0896 18.2359 
6 6 11.0053 50.2799 11.1249 13.1617 73.7629 13.4983 
7 7 20.5623 25.2748 17.6530 17.6403 23.7386 15.5328 
8 8 68.0091 26.4569 25.2627 72.5341 32.2219 30.2653 
9 9 27.0701 20.6486 17.3308 27.0301 21.6488 17.8020 
10 10 26.6849 37.4201 23.3884 29.0616 29.5945 21.8583 
11 11 195.0673 31.9857 31.8032 189.1063 35.2563 35.5082 
12 12 18.9856 9.1120 8.5986 29.9995 9.8194 9.4822 
13 13 21.6701 6.3374 6.1716 27.7839 8.3472 8.1303 
14 14 105.2159 24.7105 24.2800 92.4755 22.7661 22.3155 
15 15 142.9665 27.4273 28.6081 80.6294 26.0680 25.3018 
16 16 53.7542 31.3681 28.4967 51.2268 31.9648 28.7533 
17 17 27.5364 25.7063 19.9285 27.0031 24.8099 19.3244 
18 18 27.1477 29.6729 24.1698 26.8577 19.2609 16.8722 
19 19 29.1722 17.9723 15.9930 33.1204 16.3276 15.0671 
20 20 24.5951 29.3451 20.6934 20.4520 29.3237 18.8306 
21 21 10.3052 6.2754 5.5953 10.9997 7.6045 6.5411 
22 22 32.2256 21.4437 18.7993 31.8022 23.3632 19.7735 
23 23 19.4464 10.9361 9.9194 17.5283 12.0530 10.4321 
24 24 62.0588 18.9993 18.8743 69.6546 17.8800 18.3390 
25 25 13.5023 9.5829 8.2428 13.4017 12.4183 9.8216 
26 26 70.9249 32.5390 30.6349 69.2210 28.6291 27.0534 
27 27 17.9271 10.9869 9.7759 16.0434 10.3984 9.1249 
28 28 22.6716 17.0107 14.3673 18.6648 16.5501 13.1198 
29 29 88.5953 20.4646 20.1206 63.8829 17.9607 17.5022 
30 30 25.5284 7.0789 6.9082 29.8531 10.2543 9.8702 
31 31 14.3598 10.1156 8.7147 16.9870 12.3254 10.4642 
32 32 43.6443 18.2618 17.5064 44.9435 23.2541 21.4708 
33 33 13.7685 15.6232 11.2887 14.8567 15.6247 11.4281 
34 34 10.4599 36.4178 10.1868 14.0738 51.9627 13.7108 
35 35 13.3792 26.3439 12.4985 14.9872 34.7915 14.1939 
36 36 18.2494 9.4544 8.6993 18.1956 10.1930 9.2239 
37 37 22.4931 18.2172 15.0106 24.6095 18.0221 15.2211 
38 38 15.7207 14.7770 11.6351 16.3817 15.5770 12.0324 
39 39 40.0492 25.5613 22.8358 43.9911 36.2955 30.9309 
40 40 93.1714 16.2887 17.2337 77.6300 16.6160 17.2200 
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2 Tahmin sonucunda elde edilen c  

 

    (cv, %) 

   y3 y4 

   cv.sentetik cv.eblup  cv_sentetik cv.eblup 
41 41 54.2561 40.0097 34.7123 57.9354 45.5501 37.9613 
42 42 12.2020 13.0463 9.4709 16.8465 15.0961 12.0383 
43 43 33.5080 25.5109 21.8956 28.9475 17.9969 15.9601 
44 44 15.0440 12.3818 10.1571 15.9107 14.5195 11.3492 
45 45 23.3095 25.5619 18.8379 21.7739 22.6929 16.8563 
46 46 24.1500 11.7231 10.8931 21.7234 11.5333 10.5433 
47 47 8.3501 6.1136 5.2457 10.2482 7.9020 6.6303 
48 48 40.0891 44.5303 32.2722 38.2423 60.1340 35.5502 
49 49 12.7218 6.0571 5.6413 13.9029 7.7136 6.9904 
50 50 32.3088 20.6036 18.3029 34.6501 22.4143 19.6876 
51 51 45.9786 16.0702 15.4704 57.5535 14.4925 14.4868 
52 52 26.1398 16.5575 14.5940 18.9526 14.3133 12.0708 
53 53 35.2573 20.3224 18.5954 31.9662 24.9201 20.6742 
54 54 59.9760 13.8882 13.8879 63.4216 17.1898 17.2855 
55 55 19.1453 13.2430 11.5048 18.1154 14.3811 11.8544 
56 56 20.9724 6.3643 6.1838 23.0021 8.2160 7.8834 
57 57 26.1257 27.6481 21.5683 33.5661 21.5782 18.9451 
58 58 28.0291 14.5869 13.5220 30.3335 15.8334 14.8049 
59 59 31.4722 78.9827 33.2482 39.3825 61.5362 34.9994 
60 60 18.7171 12.9175 11.2324 19.8133 13.0561 11.4159 
61 61 23.5060 16.2293 14.0923 20.4340 21.5648 15.9250 
62 63 13.0531 6.6693 6.1830 12.8072 7.7357 6.9772 
63 64 63.8258 25.0180 23.9348 50.8965 24.8476 23.0067 
64 65 9.5359 6.1611 5.4927 9.9665 7.6681 6.5533 
65 66 19.8493 15.4455 13.5868 21.1560 16.6546 14.2854 
66 67 24.5040 24.3012 18.2418 24.4303 25.4709 18.5465 
67 68 18.1196 10.8807 9.7785 18.5782 12.1691 10.6867 
68 69 41.4334 15.8802 15.2141 41.5110 18.5161 17.3956 
69 70 38.3902 24.1988 21.8773 41.5483 21.7981 20.5684 
70 71 38.1517 16.3031 15.3989 26.2395 22.4223 19.0649 
71 72 31.8062 6.0610 6.0231 44.5332 8.2439 8.2898 
72 73 7.6543 6.3237 5.5601 14.6182 8.3367 7.7341 
73 74 52.2725 18.3099 17.8499 60.5174 15.7226 15.7933 
74 76 26.6893 7.6619 7.4830 27.6583 8.6959 8.4378 
75 78 57.7524 20.6960 19.8704 53.0054 23.3710 22.0425 
76 80 30.4850 12.5430 11.9590 29.8320 13.8447 13.0013 
77 81 229.6957 28.0858 28.4150 166.6205 24.8515 24.9999 
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EK 8 HB  
 

 
 

 Ortalama Standart Sapma 
  

2.50% 97.50% 
beta0 9.1494 0.1768 8.8381 9.5200 
beta1 -0.0031 0.0016 -0.0060 0.0000 
beta2 1.6240 0.6080 0.0500 2.6530 
beta3 -0.1266 0.0225 -0.1705 -0.0870 
beta4 0.0004 0.0002 0.0002 0.0010 

 

 
 

 Ortalama Standart Sapma 
  

2.50% 97.50% 
beta0 5.4814 0.3058 4.8248 6.0130 
beta1 -0.0032 0.0017 -0.0067 0.0000 
beta2 -11.9262 4.1269 -19.6513 -4.2360 
beta3 -0.1025 0.0432 0.0240 0.1920 
beta4 2.7372 0.5089 1.6229 3.6170 
beta5 -0.0394 0.0233 -0.0837 0.0090 

 

  
 

 Ortalama Standart Sapma 
  

2.50% 97.50% 
beta0 -0.1474 0.1022 -0.3396 0.0560 
beta1 -0.0039 0.0017 -0.0074 -0.0010 
beta2 0.0053 0.0019 0.0017 0.0090 
beta3 3.8646 2.0000 -0.0680 7.9680 
beta4 2.0491 1.2950 -0.3621 4.6070 
beta5 -1.1625 0.2492 -1.6681 -0.6740 
beta6 0.1398 0.0190 0.1004 0.1000 

 

 
 

 Ortalama Standart Sapma 
    
2.50% 97.50% 

beta0 0.6220 0.1742 0.2272 0.9360 
beta1 0.0014 0.0009 -0.0003 0.0030 
beta2 5.6700 2.1932 1.3366 9.9710 
beta3 -0.0578 0.0227 -0.1018 -0.0110 
beta4 -0.9656 0.2522 -1.4380 -0.4910 
beta5 0.0484 0.0136 0.0228 0.0780 
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 EK 9 EBLUP ve HB  
 

 
 

_kodu  n y1_log y1 y2_log y2 y3 y4 
1 Adana 924 0.0073 63.1675 0.0002 0.1125 0.0016 0.0009 
2 yaman 207 0.0154 105.4803 0.0031 1.8348 0.0013 0.0020 
3 Afyon 215 0.0129 115.2281 0.0026 1.9529 0.0006 0.0010 
4  239 0.0193 104.7143 0.0046 2.0683 0.0016 0.0004 
5 Amasya 100 0.0022 20.6549 0.0005 0.4198 0.0019 0.0008 
6 Ankara 2630 0.0167 223.4629 0.0004 0.3824 0.0001 0.0002 
7 Antalya 629 0.0199 224.2610 0.0015 1.2451 0.0016 0.0022 
8 Artvin 29 0.0083 84.0678 0.0022 1.9062 0.0010 0.0026 
9 n 491 0.0322 337.1239 0.0043 3.5340 0.0001 0.0004 
10 Balikesir 409 0.0414 461.5365 0.0055 4.8044 0.0002 0.0004 
11 Bilecik 117 0.0224 241.8864 0.0002 0.1451 0.0012 0.0004 
12 Bingol 42 0.0046 30.3354 0.0038 2.1392 0.0050 0.0032 
13 Bitlis 96 0.0216 128.0355 0.0083 4.5502 0.0005 0.0023 
14 Bolu 140 0.0179 190.2819 0.0017 1.3869 0.0005 0.0001 
15 Burdur 65 0.0049 51.6519 0.0010 0.8035 0.0021 0.0004 
16 Bursa 1110 0.0011 13.0608 0.0014 1.2898 0.0009 0.0014 
17  305 0.0218 237.4176 0.0011 0.8949 0.0004 0.0003 
18  202 0.0139 118.3787 0.0031 2.0762 0.0038 0.0029 
19 orum 163 0.0036 34.1146 0.0015 1.0051 0.0004 0.0053 
20 Denizli 531 0.0294 331.4984 0.0041 3.5274 0.0020 0.0048 
21 r 446 0.0100 57.4518 0.0003 0.1231 0.0007 0.0006 
22 Edirne 231 0.0056 59.9333 0.0003 0.2589 0.0012 0.0003 
23  199 0.0166 130.0815 0.0067 4.0711 0.0020 0.0025 
24 Erzincan 114 0.0116 112.4648 0.0065 5.1483 0.0017 0.0041 
25 Erzurum 440 0.0154 115.1620 0.0079 4.9913 0.0025 0.0073 
26 Eskisehir 363 0.0012 13.7226 0.0010 0.8021 0.0005 0.0037 
27 Gaziantep 517 0.0138 108.9456 0.0014 0.8830 0.0009 0.0013 
28 Giresun 291 0.0125 117.2208 0.0003 0.2378 0.0005 0.0020 
29  20 0.0175 148.8216 0.0003 0.2214 0.0005 0.0023 
30 Hakkari 76 0.0008 4.0661 0.0027 1.4448 0.0022 0.0015 
31 Hatay 529 0.0088 68.8922 0.0007 0.4376 0.0027 0.0002 
32 Isparta 196 0.0310 302.6422 0.0060 4.9187 0.0013 0.0018 
33 Mersin 702 0.0132 118.8149 0.0009 0.6419 0.0033 0.0009 
34 stanbul 3808 0.0050 70.7583 0.0008 0.9198 0.0001 0.0001 
35 zmir 2467 0.0103 124.5135 0.0004 0.3675 0.0001 0.0001 
36 Kars 265 0.0102 73.0159 0.0019 1.0981 0.0013 0.0027 
37 Kastamonu 328 0.0021 20.6395 0.0020 1.4589 0.0007 0.0012 
38 Kayseri 507 0.0169 154.7003 0.0057 4.0019 0.0035 0.0021 
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_kodu  n y1_log y1 y2_log y2 y3 y4 
39  70 0.0071 74.9673 0.0043 3.7633 0.0023 0.0047 
40  96 0.0212 203.0904 0.0039 2.8741 0.0049 0.0070 
41 Kocaeli 610 0.0349 393.5955 0.0002 0.2193 0.0009 0.0019 
42 Konya 849 0.0128 119.6334 0.0049 3.8095 0.0006 0.0025 
43  218 0.0077 74.1354 0.0019 1.4387 0.0029 0.0030 
44 Malatya 449 0.0203 172.1191 0.0013 0.9108 0.0022 0.0011 
45 Manisa 572 0.0075 77.8511 0.0021 1.7061 0.0023 0.0028 
46  255 0.0069 55.4784 0.0002 0.1057 0.0008 0.0015 
47 Mardin 379 0.0233 124.8279 0.0043 2.1012 0.0046 0.0045 
48  408 0.0290 361.1024 0.0044 4.3551 0.0001 0.0018 
49  221 0.0012 6.3095 0.0022 1.0280 0.0011 0.0010 
50  166 0.0222 217.2453 0.0015 1.2338 0.0025 0.0030 
51  86 0.0034 29.9134 0.0055 4.0556 0.0008 0.0032 
52 Ordu 258 0.0657 528.8023 0.0029 1.7511 0.0016 0.0015 
53 Rize 221 0.0120 122.3918 0.0008 0.7358 0.0013 0.0001 
54 Sakarya 456 0.0033 31.7228 0.0011 0.9053 0.0011 0.0029 
55 Samsun 358 0.0080 74.9701 0.0016 1.1412 0.0006 0.0004 
56 Siirt 94 0.0200 109.2768 0.0022 1.1082 0.0007 0.0020 
57 Sinop 150 0.0018 18.1343 0.0037 2.8595 0.0039 0.0003 
58 Sivas 306 0.0138 126.6548 0.0052 4.0023 0.0016 0.0034 
59  449 0.0388 458.6393 0.0007 0.7253 0.0000 0.0000 
60 Tokat 202 0.0331 268.5784 0.0013 0.8539 0.0033 0.0036 
61 Trabzon 320 0.0032 31.4461 0.0044 3.5010 0.0001 0.0032 
63  189 0.0064 34.3136 0.0026 1.0820 0.0033 0.0028 
64  113 0.0222 232.6791 0.0018 1.5179 0.0002 0.0017 
65 Van 176 0.0029 14.3815 0.0054 2.2599 0.0047 0.0072 
66 Yozgat 170 0.0189 164.6740 0.0042 2.9136 0.0044 0.0060 
67 Zonguldak 510 0.0059 61.3355 0.0010 0.8371 0.0011 0.0010 
68 Aksaray 222 0.0296 240.1816 0.0057 3.6347 0.0045 0.0043 
69 Bayburt 86 0.0228 202.1242 0.0038 3.0063 0.0002 0.0036 
70 Karaman 203 0.0208 212.2553 0.0061 5.2325 0.0015 0.0027 
71  133 0.0040 35.9881 0.0116 8.5522 0.0007 0.0057 
72 Batman 100 0.0097 53.2001 0.0076 3.9791 0.0031 0.0087 
73  94 0.0401 171.1302 0.0084 3.6370 0.0060 0.0064 
74 Bartin 84 0.0198 192.9425 0.0051 3.7458 0.0008 0.0048 
76  143 0.0241 161.3009 0.0012 0.6438 0.0003 0.0003 
77 Yalova 25 0.0097 103.7815 0.0025 2.1818 ******** ******** 
78  47 0.0293 283.5902 0.0022 1.7094 0.0009 0.0025 
80 Osmaniye 245 0.0244 196.2106 0.0000 0.0082 0.0015 0.0025 
81  111 0.0384 390.5937 0.0057 5.1030 0.0014 0.0003 



91 
 

Tahminlerin  
             

 

1  
 

      
01 TR10 9.5512 7.0185 0.0576 0.0335 
02 TR21 9.3284 6.7863 0.0901 0.0934 
03 TR22 9.3835 6.7901 0.0990 0.1149 
04 TR31 9.4127 6.9149 0.1080 0.0843 
05 TR32 9.3541 6.7721 0.1247 0.1420 
06 TR33 9.1815 6.6277 0.1796 0.1857 
07 TR41 9.3733 6.8372 0.0824 0.0755 
08 TR42 9.2847 6.7997 0.1224 0.1006 
09 TR51 9.5038 6.9128 0.0770 0.0733 
10 TR52 9.2231 6.7824 0.1567 0.1236 
11 TR61 9.2926 6.7224 0.1447 0.1708 
12 TR62 9.0318 6.5996 0.2641 0.2238 
13 TR63 8.9797 6.5204 0.2898 0.2465 
14 TR71 9.0606 6.5443 0.2441 0.2518 
15 TR72 9.0613 6.5499 0.2573 0.2329 
16 TR81 9.2941 6.7154 0.0995 0.1118 
17 TR82 9.0996 6.5608 0.2043 0.2052 
18 TR83 9.1204 6.5152 0.2081 0.2298 
19 TR90 9.1917 6.5801 0.1572 0.1997 
20 TRA1 8.9659 6.4315 0.2986 0.3133 
21 TRA2 8.8798 6.3015 0.3945 0.4113 
22 TRB1 8.8843 6.4690 0.3130 0.2839 
23 TRB2 8.6291 6.2274 0.5291 0.4613 
24 TRC1 8.9919 6.3977 0.2612 0.2981 
25 TRC2 8.6347 6.1504 0.5220 0.4850 
26 TRC3 8.5005 6.1816 0.5929 0.4722 

 

2  
 

  
 

EBLUP_y1_log 
 

EBLUP_y2_log 
 

EBLUP_y3 
 

EBLUP_y4 
01 TR10 9.5633 6.9981 0.0589 0.0343 
02 TR21 9.3429 6.8366 0.0876 0.0856 
03 TR22 9.2917 6.7417 0.1015 0.1175 
04 TR31 9.3914 6.8873 0.1079 0.0853 
05 TR32 9.3301 6.7826 0.1138 0.1189 
06 TR33 9.2053 6.6659 0.1464 0.1659 
07 TR41 9.3781 6.8218 0.0958 0.0960 
08 TR42 9.2748 6.7950 0.1307 0.1190 
09 TR51 9.5080 6.9249 0.0760 0.0709 
10 TR52 9.1595 6.6790 0.1739 0.1501 
11 TR61 9.3002 6.7153 0.1443 0.1564 
12 TR62 9.0839 6.5958 0.2338 0.2148 
13 TR63 8.9706 6.5067 0.2765 0.2535 
14 TR71 9.1028 6.5873 0.2035 0.2054 
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EBLUP_y1_log 
 

EBLUP_y2_log 
 

EBLUP_y3 
 

EBLUP_y4 
15 TR72 9.1191 6.5803 0.2177 0.2101 
16 TR81 9.2248 6.7095 0.1156 0.1294 
17 TR82 9.1526 6.5802 0.1583 0.1973 
18 TR83 9.1076 6.5298 0.2049 0.2276 
19 TR90 9.1386 6.6100 0.1699 0.1897 
20 TRA1 8.9980 6.5199 0.2782 0.2513 
21 TRA2 8.7566 6.2679 0.4287 0.4049 
22 TRB1 9.0157 6.5153 0.2645 0.2521 
23 TRB2 8.5577 6.1642 0.5782 0.4855 
24 TRC1 8.9334 6.4188 0.3064 0.3052 
25 TRC2 8.6376 6.1439 0.5196 0.4783 
26 TRC3 8.5746 6.1907 0.5874 0.4686 

 

3 
fark 
 

  fark_y1_log fark_y2_log fark_y3 fark_y4 
01 TR10 0.0122 0.0204 0.0013 0.0008 
02 TR21 0.0145 0.0503 0.0025 0.0078 
03 TR22 0.0917 0.0483 0.0025 0.0026 
04 TR31 0.0214 0.0276 0.0001 0.0009 
05 TR32 0.0240 0.0104 0.0109 0.0231 
06 TR33 0.0238 0.0382 0.0332 0.0199 
07 TR41 0.0048 0.0153 0.0134 0.0205 
08 TR42 0.0099 0.0047 0.0082 0.0183 
09 TR51 0.0043 0.0121 0.0010 0.0024 
10 TR52 0.0636 0.1034 0.0172 0.0266 
11 TR61 0.0077 0.0071 0.0004 0.0144 
12 TR62 0.0521 0.0038 0.0303 0.0090 
13 TR63 0.0091 0.0137 0.0133 0.0070 
14 TR71 0.0422 0.0431 0.0407 0.0465 
15 TR72 0.0578 0.0304 0.0397 0.0228 
16 TR81 0.0693 0.0059 0.0161 0.0176 
17 TR82 0.0530 0.0195 0.0460 0.0078 
18 TR83 0.0128 0.0146 0.0032 0.0023 
19 TR90 0.0532 0.0299 0.0127 0.0100 
20 TRA1 0.0321 0.0884 0.0205 0.0620 
21 TRA2 0.1232 0.0336 0.0343 0.0063 
22 TRB1 0.1314 0.0463 0.0485 0.0318 
23 TRB2 0.0714 0.0633 0.0491 0.0242 
24 TRC1 0.0585 0.0211 0.0453 0.0071 
25 TRC2 0.0029 0.0065 0.0024 0.0067 
26 TRC3 0.0741 0.0090 0.0055 0.0036 
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irimleri S  
 

1  

 

Kod  Kod  
 

TR1  TR10   

TR2 Marmara 
TR21 Edirne   

TR22   

TR3 Ege 
TR31   

TR32 Denizli   

TR33 Manisa   

TR4 Marmara 
TR41 Bursa   

TR42 Kocaeli  
 (81), Bolu (14), 

Yalova (77) 

TR5  TR51 Ankara  Ankara (6) 

TR52 Konya  Konya (42), Karaman (70) 

TR6 Akdeniz 
TR61 Antalya Antalya (7), Isparta (32), Burdur (15) 

TR62 Adana  Adana (1), Mersin (33) 

TR63 Hatay   

TR7 Orta Anadolu TR71  
 

 

TR72 Kayseri  Kayseri (38), Sivas (58), Yozgat (66) 

TR8 Karadeniz 

TR81 Zonguldak   

TR82 Kastamonu   

TR83 Samsun   

TR9 Karadeniz TR90 Trabzon  
Trabzon (61), Ordu (52), Giresun (28), Rize (53), 

 

TRA Anadolu 
TRA1 Erzurum Erzurum (25), Erzincan (24), Bayburt (69) 

TRA2 Kars  

TRB Anadolu 
TRB1 Malatya   

TRB2 Van   

TRC Anadolu 

TRC1 Gaziantep   

TRC2   

TRC3 Siirt  
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1  

 

 

 
2  

 

 
 

3  
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