
 62 

 
 

 niNi ,...,2,1),,0(~ 2
 

 

 0)( iE , i

 

c) Sabit varyans: 
222

2
2
1 ...)( niV

 

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

sonra yer alan hata terimlerini etkilememelidir. i i

 

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

 

1)( XX  

 
 
6.4. Parametrelerin Tahmini 

 
 
 
 



 63 

 

 
Anak  

iikkiii XXXY .....22110  

 
n

i
ii

n

i
i eyy

1

22

1

)(  

regresyon  
 

 

ii uXXY 22110    

AKT = 0)()( 2
22110

1

2

1

xxyyy
n

i
ii

n

i
i  

0 , 1  ve 2

edilir: 

0)(2 2210

0

xxy
AKT

ii  

0)(2 221101

1

xxyx
AKT

i  

0)(2 221102

2

xxyx
AKT

i  

 
 

22110 xxnyi  

212
2
11101 xxxxxyi  

2
22211202 xxxxxyi  (Dikmen, 2012). 

 



 64 

0 , 1  ve 2 tahmin edilmektedir. 

 
 2001- verimine etki 

eden Eigs Verimin, Eigs ve 

denkleminin 22110 XXYi  parametrelerini En K Kareler 

 
 

 

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

2001 354 1,0 14,22 

2002 444 1,1 13,21 

2003 401 1,2 13,29 

2004 429 1,0 13,40 

2005 452 1,3 13,41 

2006 446 1,4 13,59 

2007 415 1,1 13,75 

2008 482 1,2 13,54 

2009 533 1,3 13,70 

2010 545 1,2 15,20 

2011 548 1,5 14,08 

2012 532 1,4 14,20 

2013 566 1,5 14,10 
Y: Verim (10 Kg/da) 
X1  (10 Kg/da) 
X2: Eigs/da 

 
 

22110 xxnyi  

212
2
11101 xxxxxyi  

2
22211202 xxxxxyi  

_______________________________________ 
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YIL Y X1 X2 Y*X1 Y*X2 X12 X22 X1*X2 

2001 354 1,00 14,22 354,00 5033,88 1,00 202,21 14,22 

2002 444 1,10 13,21 488,40 5865,24 1,21 174,50 14,53 

2003 401 1,20 13,29 481,20 5329,29 1,44 176,62 15,95 

2004 429 1,00 13,40 429,00 5748,60 1,00 179,56 13,40 

2005 452 1,30 13,41 587,60 6061,32 1,69 179,83 17,43 

2006 446 1,40 13,59 624,40 6061,14 1,96 184,69 19,03 

2007 415 1,10 13,75 456,50 5706,25 1,21 189,06 15,13 

2008 482 1,20 13,54 578,40 6526,28 1,44 183,33 16,25 

2009 533 1,30 13,70 692,90 7302,10 1,69 187,69 17,81 

2010 545 1,20 15,20 654,00 8284,00 1,44 231,04 18,24 

2011 548 1,50 14,08 822,00 7715,84 2,25 198,25 21,12 

2012 532 1,40 14,20 744,80 7554,40 1,96 201,64 19,88 

2013 566 1,50 14,10 849,00 7980,60 2,25 198,81 21,15 

TOPLAM 6147 16,20 179,69 7762,20 85168,94 20,54 2487,23 224,13 

 
Hesaplamalardan sonra normal denklemler, 

210 69,17920.16136147  

210 13,22454,2020,1620,7762  

210 23,248713,22469,17994,85168   

_______________________________________ 

 

0 -439,95 

1 264,69 

2 42,18 
 
Modelimiz, 

21 18,4269,264-439,95 XXYi   

 

Sabit terim modelde 0  olarak bilinir ve tahmin edilen modeldeki 

- -
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verim 264,69 
8  

 
 

in parametrelerin tahmini daha kolay 
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En elde edilen parametre 

 

iikkii yxxxn ....22110  

11212
2
1110 ..... iiikikiiii xyxxxxxx  

22
2
2221120 .... iiikikiiii xyxxxxxx  dir. 

 

 
 

kn

i
iki

n

i
iki

n

i
ik

n

i
ik

ik

n

i
i

n

i
ii

n

i
i

n

i
i

ik

n

i
ii

n

i
i

n

i
i

n

i
i

n

i
ik

n

i
i

n

i
i

n

i
iik

n

i
ii

n

i
ii

n

i
i

XXXXXX

XXXXXX

XXXXXX

XXXn

YX

YX

YX

Y

.

.
*

..

......

......

..

..

..

.

.

2

1

0

1

2
2

1
1

11

1
2

1

2
21

1
2

1
2

1
12

1
1

1

2
1

1
1

11
2

1
1

1

1
3

1
2

1

 
ifade edilir (Dikmen, 2012).  
 

rsek, 



 67 

nY

Y

Y

Y

.

.
2

1

 

nknn

k

k

XXX

XXX

XXX

X

..1

......

......

..1

..1

21

22221

11211

 

k

.

.
1

0

 

n

i

.

.
2

1

 

 

XY  

, kx1 boyutlu bilinmeyen 

 
 
Bu matrislerden hareketle, 

nkkk

n

n

XXX

XXX

XXX

X

...

......

...

...

1...11

21

22212

12111

 

 
 
X matrisi ve X matrisinin transpozunun ( X
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-2013 

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

2001 354 1,0 14,22 

2002 444 1,1 13,21 

2003 401 1,2 13,29 

2004 429 1,0 13,40 

2005 452 1,3 13,41 

2006 446 1,4 13,59 

2007 415 1,1 13,75 

2008 482 1,2 13,54 

2009 533 1,3 13,70 

2010 545 1,2 15,20 

2011 548 1,5 14,08 

2012 532 1,4 14,20 

2013 566 1,5 14,10 
Y: Verim (10 Kg/da) 
X1  (10 Kg/da) 
X2: Eigs 

 
 

  
 

b. YXveXX   

c. XX  matrisinin tersi bulunur. 

XX  matrisinin tersi ile YX   

 
 
Matrisler ile parametre tahmini, 
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94,85168

20,7762

6147

23,248713,22469,179

13,22454,2020,16

69,17920,1613
1

2

1

0

 

 

XX

=[13*20,54*2487,53+16,20*224,13*179,69+179,69*16,20*224,13]-
[179,69*20,54*179,69+224,13*224,13*13+2487,23*16,20*16,20] 

XX =15,46 

58,471,293,59

71,250,4521,19

93,5921,1945,853

46,15

1
)(

1
)( 1 XXadj

XX
XX  

30,018,088,3

18,094,224,1

88,324,120,55

)( 1XX  

 

94,85168

20,7762

6147

YX  

 

18,42

69,264

95,439

2

1

0

 

 
 

21 18,4269,26495,439 XXYi  olarak tahmin edilir. 

 

Sabit terim modelde 0  olarak bilinir ve tahmin edilen modeldeki 

- -
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tahmin edilen modeldek - igs 
verim -  
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