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Regresyon terimini ilk defa Francis galton 
 

enlerin bilinen 

 

 (Akkaya, 1990).  
 

  

modellerinde, basit if

 

 

ii XY 10  
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iii XY 10  

 
 

Modelde yer alan 0  ve 1  

Modelde 0  0  

 0  

1  

1  

vermektedir.  

i  

ii yy  olarak b

 

iii XY 10  

iii eXY 10  0  

ve 1 , 0  ve 1 i 

i  terimi ile 

ei terimi birbirin i terimi, i

 

4
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4.   

 

 
0)( iE  olarak ifade e

ibilir: 
0)()( iiiii yEE  

 

iiii XXEYE 1010 )()(   
2

10 )()()( iiiii VXVYV  veya  
222

1010

2 )()()()()( iiiiiiii EXXEYEYEYV  

 
 
5.2.  

 

iii XY 10   0 , 

1  ve i  denklemin bilinmeyenleridir.  
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 niNi ,...,2,1),,0(~ 2  

 
 0)( iE

 

c) Sabit varyans: 222
2

2
1 ...)( niV

 

jiEEECov jjiiji ,0)(()((),( . Hata terimleri 

sonra yer alan hata terimlerini etkilememesidir. i i

 

nixE ii ,.....,2,1,0)( . 

 
 

 

Gauss (1777-1855) t
(Kutlar, 2007).  

0  

ve 1 ii yy  

0  ve 1  

kestirimi ya d  

2

1

)( i

n

i
i yy  

n

i
ie

1

2  

0  ve 1  

0)()( 2
10

1

2

1
i

n

i
ii

n

i
i xyyy  0  

ve 1
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0)(2 10

0

ii xy
AKT

 

0)(2 10

1

iii xyx
AKT

 

 elde edilir 
(Johnston, 1991). 

ii xny 10  

2
10 iiii xxyx  

 (Johnston, 1991). Normal denklemlerin 

de 0  ve 1  tahmin edilmektedir. 

 
 

Birinci denklemden 0  0  

ii yxn 10  

n

xy ii 1

0  

n

x

n

y ii

10  

xy 10  olarak bulunur. 

 
 

 

iiii yxxx 2
10  

iiii yxxxxy 2
11 )(  

iiiii yxxxxxy 2
11  

iiiii xyyxxxx )( 2
1  

ii

iii

xxx

xyyx
21  
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Pay ve payda 
n

n
 1  

221
xnx

yxnyx

i

ii
 

 
 

 2001-
et

 
 

 

 Verim (10 Kg/da)   (10 Kg/da) 

2001 354 1.0 

2002 444 1.1 

2003 401 1.2 

2004 429 1.0 

2005 452 1.3 

2006 446 1.4 

2007 415 1.1 

2008 482 1.2 

2009 533 1.3 

2010 545 1.2 

2011 548 1.5 

2012 532 1.4 

2013 566 1.5 
Y: Verim (10 Kg/da) 
X:  (10 Kg/da) 

 
 

iy 6147 

ix 16,20 

ii yx 7762,20 
2
ix 20,54 
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a)Normal denklemler ile parametre tahmini, 

ii xny 10  

2
10 iiii xxyx  

_________________________ 

6147=13 0 +16,20 1  

7762,20=16.20 0 +20,54 1  

_________________________ 

0 =111,7336 

1 =289,7817 
ol  

ii XY 78,28973,111  olur. 

 
 

221
xnx

yxnyx

i

ii
 

xy 10  

Burada, 

473
13

6147

n

y
Y i

 

25,1
13

20,16

n

x
X

i
 

78,289
)25,1(1354,20

)473)(25,1(1320,7762
21  

xy 10 =473-(289,78)(1,25)=111,73 

 

ii XY 78,28973,111  olur. 

 

0  ve 1  

0  ve 1  



 45 

 cesi 
olarak bilinir.  

0  

1  
 

1  

1  
 

Regresyon modeli 

ii XY 78,28973,111  0 =111,73 

 

Regresyon modelinde 1

 
 

 
i

iy iii yyu

iii yyu  

rleri 
 

 
 2001-

top  
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Verim(10 

kg/da) 
 (10 

Kg/da) i  iii yyu  2
iu  

2001 354 1.0 401,52 -47,52 2257,70 

2002 444 1.1 430,49 13,51 182,43 

2003 401 1.2 459,47 -58,47 3418,93 

2004 429 1.0 401,52 27,48 755,41 

2005 452 1.3 488,45 -36,45 1328,59 

2006 446 1.4 517,43 -71,43 5101,96 

2007 415 1.1 430,49 -15,49 240,05 

2008 482 1.2 459,47 22,53 507,53 

2009 533 1.3 488,45 44,55 1984,72 

2010 545 1.2 459,47 85,53 7315,10 

2011 548 1.5 546,41 1,59 2,54 

2012 532 1.4 517,43 14,57 212,34 

2013 566 1.5 546,41 19,59 383,92 
2
iu 23691,21 

 
 
5.6.  

x,y x,y 

Sx,y 
bahsedilmektedir. 

  

 

yxnyx
n

yx
yxyyxxÇT ii

ii

iiiiXY

))((
))((  

 

N

ÇTXY
yx ,

1
,

n

ÇT
S XY

yx  
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 2001-

 

1
,

n

ÇT
S XY

yx  

51,8
113

1,102
, yxS  

 
 

0  ve 1  0

 

)
)(

1
()

1
()(

2

2
2

2
2

0
xx

x

nKT

x

n
Var

ix

  

1  

2

22

1
)(

)(
xxKT

V
iX

  

2  
 

22 )( iii yyeAKT  

2

2

kn

e

kn

AKT
AKO i  elde edilir. 

2 -
sabit 

0  ve 1  

serbestlik derecesi n-k = n-2 olarak bulunur. 

0
S  ve 

1
S  olarak 

)( 0
0

VS  ve )( 1
1

VS  olarak 

 
 

 2001- na 
 kullanarak b
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2

2

kn

e

kn

AKT
AKO i  

75,2153
213

21,23691
2

2

kn

e
AKO i  

 

Sabit terim 0   

)
)(

1
()

1
()(

2

2
2

2
2

0
xx

x

nKT

x

n
Var

ix

 

82,9656)
3523,0

)246,1(

13

1
)(75,2153()

)(

1
()(

2

2

2
2

0
xx

x

n
Var

i

 

1   

2

22

1
)(

)(
xxKT

V
iX

 

39,6113
3523,0

75,2153

)(
)(

2

2

1
xx

V
i

 

 
-Kovaryans Matrisi 

-  

))(()( EV  

 = 12 )( XX  
 

12 )()( jjj XXbV  -kovaryans matrisi ise 

 



 49 

)(..),(),(

.....

.....

),(..)(),(

),(..),()(

)(

21

2212

1211

kkk

k

k

VCovCov

CovVCov

CovCovV

V  

 
 2001-

-kovaryans 
 

 
12 )()( jjj XXbV  

2

2

kn

e

kn

AKT
AKO i  

X matrisi ve X matrisinin transpozunun ( X
gibi, 

54,2020,16

20,1613
2
ii

i

XX

Xn
XX  

834,25316,3

5316,347772,4
)( 1XX  elde edilir. 

 
12 )()( jjj XXbV  

73,610318,7606

18,760689,9643

834,25316,3

5316,347772,4
75,2153)( jbV

 
 

89,9643)()( 00 VS = 98,20 

73,6103)()( 11 VS = 78,13 elde edilir. 
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0  ve 1  kestirimlerinden kitle ya da po

 

Yani -

0  

1)(
00

2;2/002;2/0 StStP nn  

ve 1  

1)(
11

2;2/112;2/1 StStP nn  olarak elde edilir.  

 
 2001-

 tahmin edilen 0  ve 1  

 
 

89,9643)()( 00 VS = 98,20 

73,6103)()( 11 VS = 78,13 . 

 
sd=n-k=13-2=11 

11;025,02;2/ tt n 2,201 

0  

1)(
00

2;2/002;2/0 StStP nn  

95,0))203,98)(201,2(7336,111())203,98)(201,2(7336,111( 0P

 
95,0)9326,32763279,111( 0P  

0  

 

1  

1)(
11

2;2/112;2/1 StStP nn  
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95,0))126,78(201,27817,289())126,78(201,27817,289( 1P
 

95,0)9197,4616437,117( 1P  

 1  
 

 (sd=n-k), 
 

 
5.10. Belirtme (Belirlilik)  

 

2

2

2
2

)(

)(
r

yy

yy
R

i

i  

2

2

)(

.

yy

ÇTb

KT

BKT
R

i

XY

y

 olarak bulunur. 

%(1-R2) kadar  
Bu ise, 

2

2
2

)(

)(
1

yy

yy
R

i

ii
 

2

2
2

)(
11

yy

u

KT

AKT
R

i

i

y

 olarak bulunur.  

 
 2001-

lirtme (Determinasyon) 
 

 

56,0555309,0
69,53275

48,295842

yKT

BKT
R olarak 

veya, 
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2

2
2

)(
11

yy

u

KT

AKT
R

i

i

y

 olarak bulunur.  

56,0555309,0
69,53275

21,23691
1

)(
11

2

2
2

yy

u

KT

AKT
R

i

i

y

 

olarak bulunur.  

 
 

 

 
 

olur (Akkaya, 1990). 

 (Akkaya, 1990). 
 

22 )()(
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yyxx

KTKT

ÇT
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 (Johnston, 1991). 
 

 2001-

hesaplayarak,  
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)69,53275)(3523,0(
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1  

olarak 1 0  

 

2  
 

 
5.12.1. t testi 

 
0: 10H  ve alternatif hipotez 0: 11H  

1
1

S   

0H  reddedilir ise 00  

olabilir. 0H

 

0H   

1

1

S
t  ile test edilir. 2;ntt  ise 0H  reddedilir. 

 
 2001-

 10 ve  

 
0: 10H  ve alternatif hipotez 0: 11H  
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71,3
126,78

7817,289

1

1

S
t  

80,1213;05,02; tt n  

2;ntt  0H  1  

 
 

 

010H   

 
010H  ve alternatif hipotez 011H  

010) (Dikmen, 2012). 

 

n

i
ii

n

i
i

nYY

YY

AKO

BKO

nAKT

BKT
F

1

2

1

2

2/)(

1/)(

)2/(

1/
 

 
R2

 

2

2

2

2

1

)2(

1

2

1 R

Rnn

R

R
F  

2010) (Dikmen, 2012).  
Bu hesaplanan F test istatistikleri ile   

2,1; nFF  ise Ho hipotezi red 

2,1; nFF  ise Ho hipotezi kabul edilir.  

si 
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010H   

011H  ( iii XY 10  

 
 

 

 
Serbestlik 
Derecesi 

(S.D.) 

Kareler 
 (KO) 

F 

Toplam 
y) 

n-1 n

i
i YY

1

2)(  
  

 
 

2/

1/

nAKT

BKT

AKO

BKO
  

1 n

i
i YY

1

2)(  
n

i
i YY

1

2)( /1 

 
n-2 n

i
ii YY

1

2)(  
n

i
ii YY

1

2)( /n-2 

 

2,1; nF   

 

2,1; nFF  ise Ho hipotezi red 

2,1; nFF  ise Ho hipotezi kabul edilir.  
2  

2

2
1

1

2

1

2

.

2/)(

1/)(

t
ÇT

nYY

YY

AKO

BKO
F XY

n

i
ii

n

i
i

  

 
 2001-

 
 

 
D.K. S.D. KT KO F 
KTy 12 53275,69   

13,74 
 

BKT 1 29584,48 29584,48 
AKT 11 23691,21 2153,75 

 
65,973628,13 213,1;05,0FF  o hipotezi reddedilir. 
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5.13. Esneklik 

 

Y

X

X

Y

XX

YY
EXY .

/

/
 

 

Y

X

dX

dY

XdX

YdY
EXY .

/

/
 olur.  

ii XY 10  

1  0  

 

Y

X

Y

X

dX

dY
EXY .. 1  

i gibi, 

Y

X

Y

X

dX

dY
EXY .. 1   

 
 2001-

 

Y

X

Y

X

dX

dY
EXY .. 1  

76,0
473

25,1
*78,289.1

Y

X
EXY  olur. 
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iii XY 10  

 

nY

Y

Y

Y

.

.
2

1

 

nX

X

X

X

1

..

..

1

1

2

1

 
1

0  

n

i

.

.
2

1

 

XY  

, nx1 boyutlu 
 

 

ii yxn 10  

iiii yxxx 2
10  

 

ii

i

ii

i

yx

y

xx

xn

1

0
2   

Burada, 

ii

i

ii

i

yx

y
YX

xx

xn
XX ,2  

 

YXXX )(  1)( XX   

YXXX 1)(  olarak bulunur.  matrisinden, 0  ve 1  

kestirimleri elde edilir .  
 

 2001-
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 -2013 

 Verim (10 Kg/da)  (10 Kg/da) 

2001 3.542 10 

2002 4.444 11 

2003 4.014 12 

2004 4.290 10 

2005 4.524 13 

2006 4.464 14 

2007 4.154 11 

2008 4.829 12 

2009 5.332 13 

2010 5.459 12 

2011 5.488 15 

2012 5.325 14 

2013 5.666 15 
 

 
 

b. YXveXX   

c. XX  matrisinin tersi bulunur. 

XX  matrisinin tersi ile YX   

 
 

ii

i

ii

i

yx

y
YX

xx

xn
XX ,2  

54,2020,16

20,1613
2
ii

i

XX

Xn
XX  

83,253,3

53,348,4
)( 1XX  elde edilir. 

20,7762

6147

ii

i

yx

y
YX  

YXXX 1)(  
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78,289

73,111

20,7762

6147

83,253,3

53,348,4
 

ii XY 78,28973,111  olur. 

 

ii XY 78,28973,111  0 =111,73 

,73 kg/da olur.  

Regresyon modelinde 1 =28

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 


