Matrislerle Basit Dodgrusal Regresyon Modeli
Werilen weri setini matrislerle gézerek katsayilarn bulalim. Onceki dmedimizdeld veriler su sekildedir:
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Regresyon modelimiz
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1. Achim: Matrislerin Olusturulmasi

Regresyon modelimmizi matris formunda ya=zalirm:
Y o= X9 4+ e

- Bagimh degisken matris (v):
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2. Adim: Normal Denklemlerin Cozdmid

Regresyon katsayalanm bulmak igin forrmdl:
B = (XTXx )" XTy
a) X7 X Hesaplama

Crhncelikle X7 (X'in transpozu) matrisini bulalim:

1 1 1 1
r A
A= [1 2 3 4
Simdi X7 X carpimune bulalim:
- 1 1 1 1 1
T _
TR = [1 2 3 4 5]

b) (X7 X)) ! Hesaplama
Simdi X7 X 'in tersini bulalim:
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) XTY Hesaplama
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d) # = (X TJT]_]..:'{TI” Hesaplama

4 [11  —0.3] [20
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Carpim gergeklestirelim:
Fn = 1.1 = 20 4+ (—0.3) = TO = 2.2
= —0.3 = 20 4+ 0.1 = T0 = 0.6
Sonug
= Kesme noktasi (intercept): &, = 2.2
= Egim (slope): & = 0.6
Regresyon denklem::

Y — 2.2 4+ 0.6X

Matrislerle yapilan hesaplamalann sonucunda ayrn katsayilan elde ettik ve dogrusal regresyon

modelimiz tamamilands.



Standart hatay matrisler kullanarak hesaplayacagiz. Asadidaki adimlan takip ederek iglemi

gergeklestirelim:

1. Adchim: Tahmin Edilen '_'E" ve Artiklar (=) Matrisi

Hatirlaywn ki tabhmin edilen ) dedern,

i:} —

COncelikle X, 4 ve ¥ matrislerini tekrar yazalir:

- Bagimsiz deqgigsken matrisi (X):
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- Katsayilar matrisi {(9):
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- Bagimh degisken matrisi {%):
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Tahimin edilen 1:" matrsin bulalin:
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Artiklar matrisi (&]:

2 2.8 0.8
4 3.4 0.6
e=¥Y —¥ = |5| — |4.0] = 1.0
4 4.6 — 0.6
|5 | 5.2 | 0.2

2. Adim: Hata Kareler Toplari (S5E) ve Hata Varyvansi

Hata kareler toplarm (S5E) matris formunda su sekildedir:

SSE — e’ e

Burada, e artiklarin transpozudur:
el = [—0.8 0.6 1.0 —0.6 —0.2]
Carpimm gergeklestirelin:
0.8
i 0.6
SSE — [—l_.l.B 0.6 1.0 —. G — 0.2 1.0»
— 0.6
| — 0.2

L]

= (—0.8)% 4+ (0.6)* 4+ (1.0)* + (—0.6)* 4+ (—0.2)*
— (.64 + 0.36 + 1.0 + 0.36 + 0.04 — 2.4

Hata wvaryans l:.l-:l‘j]:

) s 2.4 2.4
2T = — — — {I_=
= P 5 _ o 3

Burada mn — D gozlem sayisi ve k& — 2 (sabit terim wve bir bagimsiz degisken cldugu igin).




2. Adim: Standart Hatalarin Hesaplanmasi

Standart hata matrisi su formidlle hesaplanir:

SE(8) = 4/ s2(XTx)~

Daha snce (X7 X )Y hesaplarmistik:
T 1 1.1 —0.3
(X7 X) - I:—l_.l.ﬂ 0.1 ]
Carpalim:
. 1.1 —0.3 0.88 —.24
= T -1 — o
ST(XTX)T = 0.8 [—ﬂ.ﬂ 0.1 ] - [—f].E:l n.na]

Bu matrisin kdklerini alarak standart hatalan bulalim:

SE(f&,) = v O.88 = 0.938
SE(&,) = +0.08 = 0.283

Sonuclar

Kesme noktasi I:_:?-L:.]I standart hatas;: 0.938

Egim -[.3.} standart hatasi: 0.283

Bu sekilde, matrislerle standart hatalan hesaplamig clduk



iki Bachimsiz Dedgiskenli Bir Regresyon Modeli: Klasik ve Matris Cozimu

Veri setimiz, bagimh degisken (YY) ve iki bagimsiz degisken (X ve X3) icermektedin. Amag, Y 'nin

X we X ile olan iliskisini modellemektir.

Veri Seti
A Ao Y
1 2 =
2 1 B
3 < Q
4 3 5
5 5 2

Regresyon modeli su sekildedir:
1. Klasik Coziim

1.1 Ortalama Degerlerin Hesaplanmasi

Cncelikle ortalama degerlen hesaplayalim:

v 1+24+34+445

5

24+14+44+34+5

59

7 2+64+94+85+12

H




1.2 Egim Katsayilanmin Hesaplanmasi (4, wve 42)

3, = DX - XY —Y) — E{_Xﬂ — Xo) (X2 — X3)
_ X — Xy )

3 — > (X — X)) (¥ — F] — E{;-XJ — X)X, — X))

h 2.(Xs — Xo)?

X | X | Y | X - X, X-X Y-Y  (XZ-X)Y-T) (X — X )Y — 1)

1 2 5 -2 -1 -3 i 3
2 1 b -1 -2 -2 2 4
3 4 9 o 1 1 O

4 3 3 1 o L 0 o
5 5 12 2 e = i 5

Toplamlar:
(X - X )Y —¥)=16
» (X — X)) (Y —¥) =16
> (X — X)) =10
3 (X — Xp)* =10

Katsayilar:
16
J:-"?l — E = 1.6

10
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1.2 Kesme Noktasimin Hesaplanmasi ((9;)

Regresyon denklemi:

Bo=Y -5 X, — %X
Bo =8 — 1.6(3) — 1.6(3)

Go=8—-48—-48=-1.6

Y — 1.6+ 1.6X, + 1.6X-



2. Matrislerle Coziuam

Matrns formunda regresyon denklemai:

2.1 Matrislerin Olusturulmas

Bagimsiz degiskenler matrisi (X):

Bagimh degisken matrisi (Y):

Katsayilar matrisi {3

Y = X3 + €
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2.2 Mormal Denklemlerin O Szdm

Regresyon katsayilarn:

1. X7 (X'in transpozu):

1 1 1 1
XT = |1 22 3 4 =5
2 1 4 3 5
2. XTX
5 15 15
XTx — |15 55 50
15 5O 55
3 {JTTX:I_J: Tersl alinarak:
1.1 —0.3 —0.3
(XTX)*'= | —-0.3 0.1 0.1
—0.3 0.1 0.1
4 XTy
A0
XTy — | 130
130
5. &

1.1 — 0.3 —i0.3 A1) —1.6
= | —0.3 0.1 0.1 130 )| =
0



3. Standart Hata, t ve F istatistikleri

3.1 Standart Hata

Artklar (residuals):

e=Y¥ — Y
Hata varyansn
L x-‘t'_:l 2-'—1
5 = = = — = 1.2
n — & D — 3

Standart hata:

SE(8) = 4/ 2 (X7 X )~

3.2 t-istatistikleri

3
3.3 F-istatistigi
F-istatistigi:
S5R/k

F =

SSE/(n— &k — 1)
SSR ve S5F bulunarak F-istatistigi hesaplanir
Sonug:

* Regresyon Denklemi: Y — 1.6+ 1.6X, + 1.6X.

= t we F istatistikleri: Standart hata ve varyans kullanilarak hesaplarin Bu, ikl badimsiz degiskenl

regresyon modelinin klasik we matrisle ¢Szdmaddr



