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Basit Dogrusal Regresyon

Bolum 13



! Ogrenme Hedefleri

Bu bolumde asagidaki konulara deginilecektir:

B Bagimsiz bir degiskene dayalil olarak bagimli bir
degiskenin degerinin tahmini igin regresyon analizi nasil
kullanthr

B b, ve b,regresyon katsayilarinin anlami

B Regresyon analizinin varsayimlarinin nasil
degerlendirilecegi ve varsayimliar ihlal edildiginde ne
yapllmasi gerektigi

B Egim ve korelasyon katsayisi ile ilgili ¢gikarimlar yapmak

B Ortalama degerlerin tahmin edilmesi ve bagimsiz
degerlerin kestirilmesi
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! Korelasyon lle Regresyon lliskisi

= Iki degiskenin arasindaki iliskinin gosterimi igin
oir serpme diyagrami kullanilabilir

= Korelasyon analizi iki degiskenin arasindaki
birlikteligin (dogrusal iligski) gucunun olgulmesi
icin kullanthr
= Korelasyon sadece iligkinin gucuyle ilgilenmektedir
= Korelasyon ile hichir nedensel etki ifade edilmez

= Serpme diyagramlari ilk defa bolum. 2'de
gosterilmigtir

= Korelasyon ilk defa boltim. 3’te gosterilmistir
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! Regresyon Analizine Giris

= Regresyon analizi :

= En az bir bagimsiz degiskenin degerine dayali olarak
bagimsiz bir degiskenin degerini tahmin etmek,

= Bagimsiz bir degiskendeki degisimin bagimsiz bir
degisken Uzerindeki etkisini agiklamak, icin kullanilir

Bagimli degisken: tahmin etmek veya aciklamak
Istedigimiz degisken

Bagimsiz degisken: bagimli degiskeni tahmin
etmek veya aciklamak icin
kullanilan degisken
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Basit Dogrusal Regresyon
! Model

s Sadece bir bagimsiz degisken, X

= X ve Y arasindaki iligki bir dogrusal
fonksiyon ile tanimlanir

= Y'deki degisimlerin X'deki degisimler ile
baglantili oldugu varsayimi vardir
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lliski Tipleri

Dogrusal iligkiler
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Egrisel iliskiler

Y




Ki Tipleri

(devami)

Kuvvetli lligkiler Zayif lligkiler
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liski Tipleri

L— (devami)

lliski yoktur
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Basit Dogrusal Regresyon
! Model

. Rassal

Popiilasyon Zf)i;r):lasyon Bagimsiz hata

Y kesigimi = o degisken ifadesi

y katsayisi

Bagimli . N Y
Degisken_ ) ) ' 7

| B 0 B 17 7% I

| ~ 7 H_I

Dogrusal bilesen Rassal Hata bileseni
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Basit Dogrusal Regresyon
! Model
(devami)

Y Y, :Bo 3, X; +€,
Xi1¢in Y’nin

gozlenen degeri

Xi Icin Y’nin . e
tahmin edilen Bu X degeri ICl
degeri rassal hata

Kesim
noktasi = 3,
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Basit Dogrusal Regresyon
! Denklemi (Tahmin Cizgisi)

Basit dogrusal regresyon denklemi populasyon
regresyon cizgisinin bir tahmininin yapilmasini saglar

. . Regresyonun
! gozl_eml aal Y eksenini
tahmlp kesme Regresyon
edilmig Y noktasimin  €diminin tahmini
eI tahmini
N\ \
| gOzlemi icin

N~ ¢ ]
. < X degeri
Y; =by +b, X
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! En Klcuk Kareler Yontemi

b, ve b,,Y veY arasindaki fark karelerinin
toplamini en kluiguk yapan degerlerin
bulunmasiyla elde edilir :

min Y (Y, =Y,)2 =min > (Y, - (b, +b,X,))?
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En KlcUk Kareler Denkleminin
! Bulunmasi

= b, ve b, katsayilari ve bu bolumdeki diger
regresyon sonuclari Excel kullanilarak
bulunacaktir

llgi duyanlar igin formiiller kitaptaki bélimde
verilmistir.
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Egim ve Kesme noktasinin
1 Cikarimi

= b, , X'in degeri sifir oldugunda Y'nin
beklenen ortalama degeridir

= b, ,X'in degerindeki bir birimlik artis
sonucu olarak Y’nin ortalama
degerindeki beklenen degisim
miktaridir
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Basit Dogrusal Regresyon
! Ornek

= Bir emlak acentesi bir evin satis fiyati ile boyutu
(feet-kare olarak olculmustur) arasindaki iliskiyi
Olcmek istemektedir.

= Rassal olarak 10 evlik bir ornek secilmistir
» Bagimli degisken(Y) = $1000 cinsinden ev fiyat
= Bagimsiz degisken(X) = feet-kare (ev boyutu)

4

il
&l
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Basit Dogrusal Regresyon
Ornek: Verl

$1000f?;2;!‘r?en v Feet-kare (ev boyutu)
) (X)
o 1400
T 1600
p— 1700
308 1875
= 1100
oG 1550
e 2350
— 2450
319 1425
p— 1700
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Basit Dogrusal Regresyon Ornek:

! Serpme Diyagrami

Ev fiyati Modeli: Serpme

Diyagrami
450
__ 400 1 ®
o
S 350 1 R
€ 300 4 e o
- 4
8 250 + o ©
g o
2> 200 1 O
m 150 +
100 1
50 +
0 I . i i i
0 500 1000 1500 2000 2500 3000
Feet-kare
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		SUMMARY OUTPUT

		Regression Statistics

		Multiple R		0.76211

		R Square		0.58082

		Adjusted R Square		0.52842

		Standard Error		41.33032

		Observations		10

		ANOVA

				df		SS		MS		F		Significance F

		Regression		1		18934.9348		18934.9348		11.08476		0.01039

		Residual		8		13665.5652		1708.1957

		Total		9		32600.5000

				Coefficients		Standard Error		t Stat		P-value		Lower 95%		Upper 95%

		Intercept		98.24833		58.03348		1.69296		0.12892		-35.57720		232.07386

		Square Feet		0.10977		0.03297		3.32938		0.01039		0.03374		0.18580

		RESIDUAL OUTPUT

		Observation		Predicted House Price		Residuals

		1		251.9231625835		-6.9231625835

		2		273.8767101495		38.1232898505

		3		284.8534839325		-5.8534839325

		4		304.0628380528		3.9371619472

		5		218.9928412345		-19.9928412345

		6		268.388323258		-49.388323258

		7		356.2025135221		48.7974864779

		8		367.1792873051		-43.1792873051

		9		254.6673560293		64.3326439707

		10		284.8534839325		-29.8534839325
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Basit Dogrusal Regresyon Ornek: Excel
Veri Cozumleyici Fonksiyonu Kullanilarak

1. Veri'yi Sec 2. Veri cozumleyici'vi sec

3. Reqgresyonu Sec

41

|/d:'1\ lg n-o @
]

Home Insert Page Layout Formulas Data Review View crobat ':@

[E) connections 4 =] E‘*E B {:l'?i Eﬁ; =>lﬂl' w':l‘g LQEI #Z | |Eq Data Analysis
o » — | % Properties - Lik — > o - - - =z
_F|'-:-|n FI"F"“ From From Other . Existin_g Fle_fresh B il Sort 7 Text to Ren‘_lmre _Dat; Consolidate What_—If Group Ungroup Subtotal
Access Web  Text  Sources Connections All =2 Edit Links A7 Advanced || Calumns Duplicates Validation - Analysis + - s
¢ Filter Data Taols Outline ] Analysis

Get External Data Connections S0

D1 - fe | /
A B C D E F G H I J K L M N 0 p Q R
House Price Sgquare Feet I |

1
2 245 1400 Data Analysis E W
3 312 1600 —
a 279 1700 —: at"fs's s 5
. istogram A
5 308 1875 Maoving Average
6 199 1100 Random Mumber Generation
Rank and Percentile
7 219 1550
Sampling
< 405 2350 t-Test: Paired Two Sample for Means
9 324 2450 t-Test: Twa-Sample Assuming Equal Variances
- - t-Test: Two-Sample Assuming Unegual Variances
4 39 1425 z-Test: Two Sample for Means
11 255 1700

12
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Basit Dogrusal Regresyon Ornek: Excel

Veri Cozumleyici Fonksiyonu Kullanilarak
(devami)

Y araligini ve X araligini ve gerekli secenekleri qirin

A B C D E F 3 H |
1 |House Price Sguare Feet
2 245 1400 “‘E’Eress"ﬂ" 2 1
3 312 1600 II'II:ILIt -
]
4 279 1700 Input Y Range: SAS2:SAS11
) Cancel
: igz ﬁ;g Input X Range: $B52:58511
S : Hel
7 219 1550 [iLzbels: [ ] constant is Zero
g A05 2350 [ ] confidence Level: g
9 324 24350 )
Qutput options
10 319 1425 ® o
: E
11 255 1700 e

12 ) Mew Worksheet Ply:

13 I ) Mew Workbook

| | -
14 Residuals

_ [ ] Residuals [ ] Residual Plots
15 : ! T

[ ] standardized Residuals [ ] Line Fit Plots
16
17 Mormal Probability
5 [ ] Mormal Probability Plots
15

s
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Basit Dogrusal Regresyon Ornek:

PHStat Kullanarak

Eklentiler: PHStat: Regression: Simple Linear Regression

Op)H92 - -0& )+

| .ﬂ
_,) Home Insert Page Layout Formulas Data Review

PHStat ~ T T )

Data Preparation 3
Descriptive Statistics 4
Decision-Making L4
L Probability & Prob. Distributions # |
sampling (| D E
Confidence Intervals 4 :!
Sample Size 4
One-Sample Tests L4
Two-5ample Tests 3
Multiple-5ample Tests 3
Control Charts L4
Regression L4 Simple Linear Regression...
Utilities 3 Multiple Regression...
About PHStat.. Best Subsets..,
Help for PH5tat Stepwise Regression...
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D1 k|

iy C n E F (6] H
1 House Price Square Feet x|
2 245 1400 — Data
3 312 1600 W Yariable Cell Range: sheetl$afz:$ad11 J
a4 279 1700 ¥ Variable Cell Range: Sheet11$B42: 46411 J
3 308 1875 ¥ First cells in both ranges contain label
6 133 1100 Confidence level for regression coefficients: I?%
7 219 1550
g 405 2350 — Reqression Tool Qutput Options
g 324 2450 ¥ Reqression Statistics Table
10 319 1475 v arowa and Coefficients Table
11 255 1700 I Residuals Table
12 % [ Residual Plot
= — Output Options
14 Tide: |
15
16 [ scatter Plot
17 [ Durbin-watson Statistic
18 ™ Confidence and Prediction Interval For % = I_
19 Confidence [evel Far interval estimates: I_%
ii Help | K I Cancel |




Basit Dogrusal Regresyon Ornek:
Excel Ciktisi

Regression Statistics

Multiple R 076211 Regresyon denklemi:
R Square 0.58082 _
Adjusted R Square 0.52842 ev fiyat1 = 98.24833 + 0.10977 (feet - kare)
Standard Error 41.33032
Observations 10
ANOVA /
df SS MS F Significance F
Regression 1 18934.9348 18934.9348 11.0848 0.01039
Residual 13665.5652 1708.1957
Total 9 32600.5000
—

Coefficients\§tandard Error t Stat P-value Lower 95% Upper 95%
Intercept 98.24833 58.03348 1.69296 0.12892 -35.57720  232.07386
Square Feet 0.10977 ) 0.03297 3.32938 0.01039 0.03374 0.18580

S~
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Basit dogrusal Regresyon Ornek:
Grafik GoOsterim

Ev fiyati modeli: Serpme diyagrami ve tahmin cizgisi

1 ' | 450
6 i j 400 + ° i
350 1 °e ° Egim
3007 = 0.10977

250 + o
200 + e
150 + .-

100. -
Kesim > ZT | |
noktasi 0 1000 2000 3000
= 08.248 Feet-kare

Ev fiyatlar ($1000)

ev fiyati = 98.248330.10977 (feet - kare)

Copyright ©2014 Pearson Education



Chart2

		1400

		1600

		1700

		1875

		1100

		1550

		2350

		2450

		1425

		1700



House Price

Feet-kare

Ev fiyatları ($1000)

245

312

279

308

199

219

405

324

319

255



Sheet4

		SUMMARY OUTPUT

		Regression Statistics

		Multiple R		0.76211

		R Square		0.58082

		Adjusted R Square		0.52842

		Standard Error		41.33032

		Observations		10

		ANOVA

				df		SS		MS		F		Significance F

		Regression		1		18934.9348		18934.9348		11.08476		0.01039

		Residual		8		13665.5652		1708.1957

		Total		9		32600.5000

				Coefficients		Standard Error		t Stat		P-value		Lower 95%		Upper 95%

		Intercept		98.24833		58.03348		1.69296		0.12892		-35.57720		232.07386

		Square Feet		0.10977		0.03297		3.32938		0.01039		0.03374		0.18580

		RESIDUAL OUTPUT

		Observation		Predicted House Price		Residuals

		1		251.9231625835		-6.9231625835

		2		273.8767101495		38.1232898505

		3		284.8534839325		-5.8534839325

		4		304.0628380528		3.9371619472

		5		218.9928412345		-19.9928412345

		6		268.388323258		-49.388323258

		7		356.2025135221		48.7974864779

		8		367.1792873051		-43.1792873051

		9		254.6673560293		64.3326439707

		10		284.8534839325		-29.8534839325





Sheet4

		1400		1400

		1600		1600

		1700		1700

		1875		1875

		1100		1100

		1550		1550

		2350		2350

		2450		2450

		1425		1425

		1700		1700



House Price

Predicted House Price

Square Feet

House Price

Square Feet Line Fit  Plot

245

312

279

308

199

219

405

324

319

255



Sheet1

		House Price		Square Feet

		245		1400

		312		1600

		279		1700

		308		1875

		199		1100

		219		1550

		405		2350

		324		2450

		319		1425

		255		1700





Sheet1

		



House Price

Square Feet

House Price



Sheet2

		





Sheet3

		






- IN yorumlanmasi

| Easit Dogrusal Regresyon Ornek:

_—

ev flyati =

98.24833

_|_.

0.10977 (feet - kare)

= by, X'in degeri sifir oldugunda Y'nin almis
oldugu ortalama degerdir (Eger X = 0 X'in
alabilecegi deger araliginda ise)

= Bir evin alani sifir olamayacagi igin, b, ‘in
pratige donuk bir uygulamasi yoktur.
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. In yorumlanmasi

| lIi:asit Dogrusal Regresyon Ornek:

“Ev fiyat: = 98.24833

0.10977 (feet - kare)

= b, , X'deki bir birimlik artis sonucunda
Y'nin ortalama degerindeki degisimi
tahmin eder.

= Burada,

b, = 0.10977

. bize ev alanindaki bir foot-

karelik artisin, bir evin ortalama fiyatinin ortalama
olarak .10977($1000) = $109.77 artacagini
sOylemektedir.
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Basit Dogrusal Regresyon
! Ornek: Cikarimlarin Yapilimasi
2000 feet-kare olan bir evin
fiyati hakkinda ¢ikarim yapalim:

_—

ev fiyat1 = 98.25 + 0.1098 (feet - kare)
= 98.25+0.1098(2000)
=317.85

2000 feet-kare alana sahip bir evin tahmin
edilen fiyati 317.85($1,000s) = $317,850°dir |/=* 4]
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Basit Dogrusal Regresyon
Ornek: Cikarimlarin Yapilmasi

Ir regresyon modeli ¢ikarim yapmak icin kullanilirken,

sadece verinin ilgili araligi igerisinde kullaniimalidir
Interpolasyon icin

ilgili aralik
A
450 I
400 : o,
S 350 1 | o
o
5 300 + | /
- I I
= 250 + . [
3 200 | J.o ¢ :
2 -7
L 150 + .- | |
-
m 100’:_ I - s
o4 \E\ X’in gbzlemlenen
0 | | i araligi disinda
0 1000 2000 1 3000~  ekstrapolasyon
Feet-Kare yapllmaya

calisiimamalidir
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Degisim Olclleri

= Toplam Degisim iki bolumden olusmaktadir:

RKT + HKT

TKT =

Toplam Kareler
Toplami

TKT =D (Y, -Y)?

Regresyon
Kareler Toplami

Hata Kareler
toplami

RKT =3 (Y, -Y)?

HKT = 3" (Y, - Y)’

V: Bagimli degiskenin ortalama degeri

Y; = Bagiml degiskenin gézlenen degeri

Yi = Verilen X; degerine gore Y'nin tahmin edilen degeri
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! Degisim Olclleri
(devami)

= TKT = toplam kareler toplami  (Toplam degisim)

= Y; degerlerinin, ortalama degerleri olan Y etrafindaki
degisim miktarini Olger

= RKT =regresyon kareler toplami (Aciklanmis degisim)
= X ve Y arasindaki iligkiye atfedilen degisim

= HKT = hata kareler toplami (Aciklanmamis degisim)
= X'den bagka diger faktorlere atfedilen Y'deki degisim
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! Degisim Olclleri
(devami)

Y,
Y, ~—@ A
HKIT = (v, v, e~ Y
TElT = X(Y;- Y)?2 <
N\
Y .
} RKIT = S - V)2
Y Y
X
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! Determinasyon Katsayisi, r2

= Determinasyon katsayisi, bagimli degiskende
toplam degisimin bagimsiz degiskendeki
degisim tarafindan aciklanan kismidir

= Determinasyon katsayisi r-kare olarak da
adlandirilir ve r2 olarak gdsterilir.

» RKT regresyon kareler toplam:
TKT toplam kareler toplami

r

ot |0<r¢<1]
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Yaklasik r2 Degerlerine
! Ornekler

Y

.\.\.‘\“\'\ -
X ve Y arasinda kusursuz bir

iliski mevcuttur:

X
r2 — 1 u v = = =
Y% Y’deki degisimin %100,
X’deki degisim ile
M aciklanmaktadir
X

rz=1
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Yaklasik r2 Degerlerine

Ornekler
o 2
o0 @ O<risd
@ ) ®
® X ve Y arasinda daha zayif
® o L
iligkiler :
X
Y’deki bir kisim degisimler
Y 0e®®

[ X’deki degisimlerle
O ® ° O aciklanir fakat tum
® " 09 degisimleriicermez

X
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Yaklasik r2 Degerlerine

. S

Y
9 ® 0
e ®
o o © ®
=0
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Ornekler

>=0

X ve Y arasinda dogrusal
bir iligki yoktur:

Y’nin degeri X’e bagl
olarak aciklanamaz.
(Y’deki degisimlerin hicgbiri
X’deki degisimlerle
aciklanamaz)



Basit Dogrusal Regresyon Ornek:
Excel'de Determinasyon Katsayisi, r?

Regression Statistics r2 — RKT — 189349348 = 0.58082
Multiple R 076211 TKT 32600.5000
Adjusted R Square 0.52842 Ev fiyatlarindaki degisimin
Standard Error 41.33032 %58.08'i ev alanindaki (feet-
Observations 10 kare) degisim ile agiklanmaktadir
ANOVA

df SS MS F Significance F

Regression T » 18934.9348 18934.9348  11.0848 0.01039
Residual 8 13665.5652 1708.1957
Total 9 » 32600.5000

Coefficients Standard Error t Stat P-value Lower 95% Upper 95%
Intercept 98.24833 58.03348 1.69296 0.12892 -35.57720  232.07386

Square Feet 0.10977 0.03297 3.32938 0.01039 0.03374 0.18580
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! Tahminin Standart Hatasi

= Regresyon cizgisi etrafindaki gozlemlerin
degisimlerinin standart sapmasi soyle tahmin
edilir:

Zn:(Yi _YAi)2

HKT
S =1
Y \/n 2 \ n—2

HKT = Hata kareleri toplami
n = ornek buyuklugu
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Basit Dogrusal Regresyon Ornek:
Excel’de Standart Hata Tahmini

Regression Statistics

Multiple R 0.76211 SYX — 41.33032
R Square 0.58082
Adi e 052842

Standard Error 41.33032

Observations 10
ANOVA
df SS MS F Significance F

Regression 1 18934.9348 18934.9348  11.0848 0.01039
Residual 8 13665.5652 1708.1957
Total 9 32600.5000

Coefficients Standard Error t Stat P-value Lower 95% Upper 95%
Intercept 98.24833 58.03348 1.69296 0.12892 -35.57720  232.07386
Square Feet 0.10977 0.03297 3.32938 0.01039 0.03374 0.18580
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Standart Hatalarin
Karsilastiriimasi

S ozlemlenen Y degerlerinin regresyon
IYX [ ] [ ] [ ] L] an L] L]
cizgisinden sapmasinin bir olgusudur

Y Y ® ‘..0 ®
® @ @
1 Tt 0% ,°
@ 00,0
KUcUk S, A genis S, X

Sy 'in buyuklugu (siddeti) 6rnek verisindeki Y degerlerinin
boyutuyla iligkili olarak degerlendiriimelidir

yani, $200K - $400K araligindaki ev fiyatlariyla baglantili olarak
Syx = $41.33K kismen kuguk bir degerdir.
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Regresyon Cizgisinin

! Varsayimiari

= Dogrusallik

= X ve Y arasindaki iligki dogrusaldir
= Hatalarin bagimsizligi

= Hata degerleri istatistiksel olarak bagimsizdir
= Hatanin normalitesi

= Hata degerleri verilen bir X degeri icin normal
dagilmistir

= Esit Sapma (homosedastisite olarak da adlandirilir)

= Hata degerlerinin olasilik dagilimi sabit varyansa
sahiptir

Copyright ©2014 Pearson Education



Artik Deger (Residual) Analizi

e =Y Y
= | gozlemi igin artik degeri, e;, gozlenen deger ile tahmin
degeri arasindaki farktir.
= Artik degerlerini test ederek regresyon varsayimlarini
kontrol edin
= Dogrusal varsayimini test edin
= Bagimsizlik varsayimini degerlendirin
= Normal dagilim varsayimini degerlendirin
= X'in tim seviyeleri i¢cin sabit degisimi (homosedastisite)
sorgulayin

= Artik Degerlerin Grafik Analizi

= X'e karsilik artik degerlerin ¢izimi

Copyright ©2014 Pearson Education




Dogrusallik Igin Artik Deger

! Analizi

residual
O
O
O
O
O
residual

2 00 ® e
® Dogrusal Dogrusal
degil ‘/
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Bagimsizlik Igin Artik Deger
! Analizi

Bagimsiz degil

%,

\/ Bagimsiz

residual

D ,'6"?'3

residual

residual
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! Normalitenin Kontroll

= Artik degerler icin Kok ve Yaprak gosteriminin
Incelenmesi

s Artl
s Artl
s Artl

K deger
K deger

K deger

erin kutu diyagraminin incelenmesi
erin histograminin incelenmesi
erin bir normal olasilik diyagraminin

olusturulmasi

Copyright ©2014 Peal
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Normalite icin Artik Deger

! Analizi

Normal olasilik grafigi kullanilirken, normal
hatalar yaklasik olarak dogru bir ¢izgi Uzerinde
olacaktir

Yuzde
100

3 2 -1 0 1 2 3
Artik deger
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Esit Degisim Ic;ln Artik Deger
Analizi

O

— M —

Sl 029089 e , | =

3 009 o® 0 0 :

® Sabit olmayan degisim \/ Sabit degisim
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Basit Dogrusal Regresyon Ornek:

Excel Artik deger Ciktisi

ARTIK DEGER CIKTISI

Tahmini Ev Artik
Fiyati Degerler
1 251.92316 -6.923162
2 273.87671 38.12329
3 284.85348 -5.853484
4 304.06284 3.937162
5 218.99284 -19.99284
6 268.38832 -49.38832
7 356.20251 48.79749
8 367.17929 -43.17929
9 254.6674 64.33264
10 284.85348 -29.85348

80
60
40
20

Residual

(
20 +

-40
-60

Ev Fiyati Modeli Artik Deger Cizimi

i @
B ®
% .{ |
) 1000 ® ® 2000
@
®
@
Feet-Kare
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Herhangi bir regresyon varsayimini ihlal
ettigi gorulmemektedir
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Feet-Kare

Residual

Ev Fiyatı Modeli Artık Değer Çizimi

-6.9231625835
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-43.1792873051

64.3326439707

-29.8534839325



Sheet4

		SUMMARY OUTPUT

		Regression Statistics

		Multiple R		0.76211

		R Square		0.58082

		Adjusted R Square		0.52842

		Standard Error		41.33032

		Observations		10

		ANOVA

				df		SS		MS		F		Significance F

		Regression		1		18934.9348		18934.9348		11.08476		0.01039

		Residual		8		13665.5652		1708.1957

		Total		9		32600.5000

				Coefficients		Standard Error		t Stat		P-value		Lower 95%		Upper 95%

		Intercept		98.24833		58.03348		1.69296		0.12892		-35.57720		232.07386

		Square Feet		0.10977		0.03297		3.32938		0.01039		0.03374		0.18580

		RESIDUAL OUTPUT

		Observation		Predicted House Price		Residuals

		1		251.9231625835		-6.9231625835

		2		273.8767101495		38.1232898505

		3		284.8534839325		-5.8534839325

		4		304.0628380528		3.9371619472

		5		218.9928412345		-19.9928412345

		6		268.388323258		-49.388323258

		7		356.2025135221		48.7974864779

		8		367.1792873051		-43.1792873051

		9		254.6673560293		64.3326439707

		10		284.8534839325		-29.8534839325
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				Square Feet		House Price		(X-XBar)^2

				1400		245		99225

				1600		312		13225

				1700		279		225

				1875		308		25600

				1100		199		378225

				1550		219		27225

				2350		405		403225

				2450		324		540225

				1425		319		84100

				1700		255		225





Estimate

		Confidence Interval Estimate

		Data

		X Value		2000

		Confidence Level		95%

		Intermediate Calculations

		Sample Size		10

		Degrees of Freedom		8

		t Value		2.3060041352

		Sample Mean		1715

		Sum of Squared Difference		1571500

		Standard Error of the Estimate		41.3303236503

		h Statistic		0.151686287

		Average Predicted Y (YHat)		317.7838052816

		For Average Predicted Y (YHat)

		Interval Half Width		37.1194940719

		Confidence Interval Lower Limit		280.6643112097

		Confidence Interval Upper Limit		354.9032993535

		For Individual Response Y

		Interval Half Width		102.2812403023

		Prediction Interval Lower Limit		215.5025649792

		Prediction Interval Upper Limit		420.0650455839





SLR

		Regression Analysis

		Regression Statistics

		Multiple R		0.7621137132

		R Square		0.5808173119

		Adjusted R Square		0.5284194759

		Standard Error		41.3303236503

		Observations		10

		ANOVA

				df		SS		MS		F		Significance F

		Regression		1		18934.934775692		18934.934775692		11.0847576166		0.0103940164

		Residual		8		13665.565224308		1708.1956530385

		Total		9		32600.5

				Coefficients		Standard Error		t Stat		P-value		Lower 95%		Upper 95%

		Intercept		98.2483296214		58.0334785847		1.6929595126		0.1289188121		-35.5771985175		232.0738577603

		Square Feet		0.1097677378		0.0329694433		3.3293779624		0.0103940164		0.0337400162		0.1857954595





SLR2

		Regression Analysis

		Regression Statistics

		Multiple R		0.7621137132

		R Square		0.5808173119

		Adjusted R Square		0.5284194759

		Standard Error		41.3303236503

		Observations		10

		ANOVA

				df		SS		MS		F		Significance F

		Regression		1		18934.934775692		18934.934775692		11.0847576166		0.0103940164

		Residual		8		13665.565224308		1708.1956530385

		Total		9		32600.5

				Coefficients		Standard Error		t Stat		P-value		Lower 95%		Upper 95%

		Intercept		98.2483296214		58.0334785847		1.6929595126		0.1289188121		-35.5771985175		232.0738577603

		Square Feet		0.1097677378		0.0329694433		3.3293779624		0.0103940164		0.0337400162		0.1857954595

		RESIDUAL OUTPUT

		Observation		Predicted House Price		Residuals

		1		251.9231625835		-6.9231625835

		2		273.8767101495		38.1232898505

		3		284.8534839325		-5.8534839325

		4		304.0628380528		3.9371619472

		5		218.9928412345		-19.9928412345

		6		268.388323258		-49.388323258

		7		356.2025135221		48.7974864779

		8		367.1792873051		-43.1792873051

		9		254.6673560293		64.3326439707

		10		284.8534839325		-29.8534839325
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Otokorelasyonun Olciim:

! Durbin-Watson Istatistigi

= Veriler zamanla toplandiginda

otokorelasyon olup olmadigini tespit etmek
icin kullanthr

= Bir zaman periyodundaki artik degerler
baska bir periyottaki artik degerlerle ilgili
Ise, otokorelasyon mevcuttur

Copyright ©2014 Pearson Education



Otokorelasyon

= Otokorelasyon, zamana gore hatalarin (artik
degerlerin) korelasyonudur

Zaman (t) Artik deger ¢izimi

15

= Burada artik degerler, 10
rassal degil, dongusel bir s 5 /\ /\
model gosterirler. 5 0 — > — i
Cevrimsel modeller pozitif * -5 2 \/ 4 & s
bir otokorelasyonun -10 ®
isaretidir -15

Zaman (t)

= Artik degerlerin rassal ve bagimsiz oldugu
regresyon varsayimini ihlal eder

Copyright ©2014 Pearson Education
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Zaman (t)

Residual

Zaman (t)  Artık değer çizimi

-1.9047619048

8.5238095238

-11.0476190476
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Sheet1

		Year		CPI		Index (1983 = base year)

		1975		161.2		54.0

		1976		170.5		57.1

		1977		181.5		60.8

		1978		195.4		65.5

		1979		217.4		72.9

		1980		246.8		82.7

		1981		272.4		91.3

		1982		289.1		96.9

		1983		298.4		100.0

		1984		311.1		104.3

		1985		322.2		108.0

		1986		328.4		110.1

		1987		340.4		114.1

		1988		354.3		118.7

		1989		371.3		124.4

		1990		391.4		131.2

		1991		408.0		136.7

		1992		420.3		140.9

		1993		432.7		145.0

		1994		444.0		148.8

		1995		456.5		153.0

		1996		469.9		157.5

		1997		480.8		161.1

		1998		488.3		163.6

		1999		499.0		167.2

		2000		515.8		172.9

		2001		530.4		177.7

		2002		538.8		180.6





Sheet2

		Year		Number of Orders		Index

						(base year = 1997)

		1995		272		85.0

		1996		288		90.0

		1997		295		92.2

		1998		311		97.2

		1999		322		100.6

		2000		320		100.0

		2001		348		108.8

		2002		366		114.4

		2003		384		120.0





Sheet3

				Automobile Expenses:

				Monthly Amounts ($):

		Year		Lease payment		Gas		Maintenance		Total		Index (2001=100)

		2001		260		45		40		345		100.0

		2002		280		60		40		380		110.1

		2003		305		55		45		405		117.4

		2004		310		50		50		410		118.8





SLR

		Regression Analysis

		Regression Statistics

		Multiple R		0.9135891753

		R Square		0.8346451813

		Adjusted R Square		0.7933064766

		Standard Error		8.9109349624

		Observations		6

		ANOVA

				df		SS		MS		F		Significance F

		Regression		1		1603.2142857143		1603.2142857143		20.1904047976		0.0108776384

		Residual		4		317.619047619		79.4047619048

		Total		5		1920.8333333333

				Coefficients		Standard Error		t Stat		P-value		Lower 95%		Upper 95%

		Intercept		12.3333333333		8.2956289887		1.4867267268		0.2112881343		-10.6990728724		35.365739539

		Time (t)		9.5714285714		2.1301208806		4.4933734318		0.0108776384		3.6572526293		15.4856045135

		RESIDUAL OUTPUT

		Observation		Predicted Sales (y)		Residuals

		1		21.9047619048		-1.9047619048

		2		31.4761904762		8.5238095238

		3		41.0476190476		-11.0476190476

		4		50.619047619		-0.619047619

		5		60.1904761905		9.8095238095

		6		69.7619047619		-4.7619047619
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Time (t)

Residuals

Time (t)  Residual Plot
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		Year		Time (t)		Sales (y)

		1999		1		20

		2000		2		40

		2001		3		30

		2002		4		50

		2003		5		70

		2004		6		65
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Durbin-Watson Istatistigi

= Durbin-Watson istatistigi, otokorelasyonu test etmek icin

kullanihir

H,: artik degerler iligkili degildir
H,: pozitif otokorelasyon mevcuttur

n

D= =2

Z (ei - ei—1)2

Y el
=1

Copyright ©2014 Pearson Education

* MUmkun aralk 0 <D <4
= H, dogru ise D 2'ye yakin olmalidir

= 2'den kuguk D degeri pozitif
otokorelasyonun isaretidir, 2’'den
buyuk D degeri negatif
otokorelasyonun igaretidir.



Pozitif Otokorelasyon Igin Test
Etme

H,: pozitif otokorelasyon yoktur

H,: pozitif otokorelasyon mevcuttur

=Durbin-Watson test istatistigini = D hesapla
(Durbin-Watson Istatistigi Excel veya Minitab kullanilarak hesaplanabilir)

= Durbin-Watson tablosundan d; ve d degerlerini bulun
(n 6rnek boyutu icin ve k bagimsiz degisken sayisi igin)

Karar Kurali: Eger D < d,ise H,'I reddet

| Hy'1 reddet | Yorum yapilamaz | Hy'1 reddetme |

| | | |
0 d, dy, 2
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Pozitif Otokorelasyon Igin Test
! Etme (devami)

= Elimizde su zaman seri tablosu oldugunu

dusunelim:
160 *
O
140 * °
120 ¢ .
100
5 41 y = 30.65 + 4.7038x
: R2 = 0.8976
60
1o
20 4@
0

0 5 10 15 20 25 30

= Otokorelasyon var midir?
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Sheet1

		Year		CPI		Index (1983 = base year)

		1975		161.2		54.0

		1976		170.5		57.1

		1977		181.5		60.8

		1978		195.4		65.5

		1979		217.4		72.9

		1980		246.8		82.7

		1981		272.4		91.3

		1982		289.1		96.9

		1983		298.4		100.0

		1984		311.1		104.3

		1985		322.2		108.0

		1986		328.4		110.1

		1987		340.4		114.1

		1988		354.3		118.7

		1989		371.3		124.4

		1990		391.4		131.2

		1991		408.0		136.7

		1992		420.3		140.9

		1993		432.7		145.0

		1994		444.0		148.8

		1995		456.5		153.0

		1996		469.9		157.5

		1997		480.8		161.1

		1998		488.3		163.6

		1999		499.0		167.2

		2000		515.8		172.9

		2001		530.4		177.7

		2002		538.8		180.6
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		Year		Number of Orders		Index

						(base year = 1997)

		1995		272		85.0

		1996		288		90.0

		1997		295		92.2

		1998		311		97.2

		1999		322		100.6

		2000		320		100.0

		2001		348		108.8

		2002		366		114.4

		2003		384		120.0
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				Automobile Expenses:

				Monthly Amounts ($):

		Year		Lease payment		Gas		Maintenance		Total		Index (2001=100)

		2001		260		45		40		345		100.0

		2002		280		60		40		380		110.1

		2003		305		55		45		405		117.4

		2004		310		50		50		410		118.8





Sheet4

		Year		Time (t)		Sales (y)

		1999		1		20

		2000		2		40

		2001		3		30

		2002		4		50

		2003		5		70

		2004		6		65





Sheet4

		



Sales (y)

Year

sales

Sales



SLR

		Regression Analysis

		Regression Statistics

		Multiple R		0.9135891753

		R Square		0.8346451813

		Adjusted R Square		0.7933064766

		Standard Error		8.9109349624

		Observations		6

		ANOVA

				df		SS		MS		F		Significance F

		Regression		1		1603.2142857143		1603.2142857143		20.1904047976		0.0108776384

		Residual		4		317.619047619		79.4047619048

		Total		5		1920.8333333333

				Coefficients		Standard Error		t Stat		P-value		Lower 95%		Upper 95%

		Intercept		12.3333333333		8.2956289887		1.4867267268		0.2112881343		-10.6990728724		35.365739539

		Time (t)		9.5714285714		2.1301208806		4.4933734318		0.0108776384		3.6572526293		15.4856045135

		RESIDUAL OUTPUT

		Observation		Predicted Sales (y)		Residuals

		1		21.9047619048		-1.9047619048

		2		31.4761904762		8.5238095238

		3		41.0476190476		-11.0476190476

		4		50.619047619		-0.619047619

		5		60.1904761905		9.8095238095

		6		69.7619047619		-4.7619047619
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Sales (y)
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y = 30.65 + 4.7038x 
R2 = 0.8976
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				Time (t)		Sales (y)
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DurbinWatson

		Durbin-Watson Calculations

		Sum of Squared Difference of Residuals		3296.1818934911

		Sum of Squared Residuals		3279.9807692308

		Durbin-Watson Statistic		1.0049393961





Residual Plot for X1 
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Residuals

Time (t)  Residual Plot
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SLR2

		Regression Analysis

		Regression Statistics

		Multiple R		0.9474393617

		R Square		0.8976413441

		Adjusted R Square		0.8931909678

		Standard Error		11.9418532704

		Observations		25

		ANOVA

				df		SS		MS		F		Significance F

		Regression		1		28764.0192307693		28764.0192307693		201.7000979133		0

		Residual		23		3279.9807692308		142.6078595318

		Total		24		32044

				Coefficients		Standard Error		t Stat		P-value		Lower 95%		Upper 95%

		Intercept		30.65		4.9237522399		6.2249273534		0.000002373		20.4644563237		40.8355436763

		Time (t)		4.7038461538		0.3312074176		14.2021159661		0		4.0186923415		5.3889999662

		RESIDUAL OUTPUT

		Observation		Predicted Sales (y)		Residuals

		1		35.3538461538		-15.3538461538

		2		40.0576923077		-10.0576923077

		3		44.7615384615		-14.7615384615

		4		49.4653846154		0.5346153846

		5		54.1692307692		15.8307692308

		6		58.8730769231		6.1269230769

		7		63.5769230769		-3.5769230769

		8		68.2807692308		6.7192307692

		9		72.9846153846		7.0153846154

		10		77.6884615385		22.3115384615

		11		82.3923076923		7.6076923077

		12		87.0961538462		-2.0961538462

		13		91.8		-1.8

		14		96.5038461538		-16.5038461538

		15		101.2076923077		-6.2076923077

		16		105.9115384615		-5.9115384615

		17		110.6153846154		9.3846153846

		18		115.3192307692		14.6807692308

		19		120.0230769231		4.9769230769

		20		124.7269230769		-9.7269230769

		21		129.4307692308		5.5692307692

		22		134.1346153846		15.8653846154

		23		138.8384615385		6.1615384615

		24		143.5423076923		-18.5423076923

		25		148.2461538462		-18.2461538462





DataCopy

				Time (t)		Sales (y)

				1		20

				2		40

				3		30

				4		50

				5		70

				6		65

				7		60

				8		75

				9		80

				10		100

				11		90

				12		85

				13		100

				14		110

				15		95

				16		100

				17		120

				18		130

				19		120

				20		115

				21		135

				22		140

				23		145

				24		125

				25		130






Pozitif Otokorelasyon Igin Test
Etme (devami)

160 *

= n =25 buydkluklu 6érnek: | .

120 ¢

Excel/PHStat ciktisi:

Durbin-Watson Calculations

100

y = 30.65 + 4.7038x
R? = 0.8976

80 ¢

Satiglar

Sum of Squared 60 1
Difference of Residuals 3296.18 40 1 oo

Sum of Squared 210
Residuals 3279.98 ° 0 5 10 15 20 25 30

Durbin-Watson Zaman
Statistic 1.00494

V

e —e )
B g( =) - 3296.18
S 3279.98
D8
=1

D =1.00494
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Sheet1

		Year		CPI		Index (1983 = base year)

		1975		161.2		54.0

		1976		170.5		57.1

		1977		181.5		60.8

		1978		195.4		65.5

		1979		217.4		72.9

		1980		246.8		82.7

		1981		272.4		91.3

		1982		289.1		96.9

		1983		298.4		100.0

		1984		311.1		104.3

		1985		322.2		108.0

		1986		328.4		110.1

		1987		340.4		114.1

		1988		354.3		118.7

		1989		371.3		124.4

		1990		391.4		131.2

		1991		408.0		136.7

		1992		420.3		140.9

		1993		432.7		145.0

		1994		444.0		148.8

		1995		456.5		153.0

		1996		469.9		157.5

		1997		480.8		161.1

		1998		488.3		163.6

		1999		499.0		167.2

		2000		515.8		172.9

		2001		530.4		177.7

		2002		538.8		180.6





Sheet2

		Year		Number of Orders		Index

						(base year = 1997)

		1995		272		85.0

		1996		288		90.0

		1997		295		92.2

		1998		311		97.2

		1999		322		100.6

		2000		320		100.0

		2001		348		108.8

		2002		366		114.4

		2003		384		120.0





Sheet3

				Automobile Expenses:

				Monthly Amounts ($):

		Year		Lease payment		Gas		Maintenance		Total		Index (2001=100)

		2001		260		45		40		345		100.0

		2002		280		60		40		380		110.1

		2003		305		55		45		405		117.4

		2004		310		50		50		410		118.8





Sheet4

		Year		Time (t)		Sales (y)

		1999		1		20

		2000		2		40

		2001		3		30

		2002		4		50

		2003		5		70

		2004		6		65





Sheet4

		



Sales (y)

Year

sales

Sales



SLR

		Regression Analysis

		Regression Statistics

		Multiple R		0.9135891753

		R Square		0.8346451813

		Adjusted R Square		0.7933064766

		Standard Error		8.9109349624

		Observations		6

		ANOVA

				df		SS		MS		F		Significance F

		Regression		1		1603.2142857143		1603.2142857143		20.1904047976		0.0108776384

		Residual		4		317.619047619		79.4047619048

		Total		5		1920.8333333333

				Coefficients		Standard Error		t Stat		P-value		Lower 95%		Upper 95%

		Intercept		12.3333333333		8.2956289887		1.4867267268		0.2112881343		-10.6990728724		35.365739539

		Time (t)		9.5714285714		2.1301208806		4.4933734318		0.0108776384		3.6572526293		15.4856045135

		RESIDUAL OUTPUT

		Observation		Predicted Sales (y)		Residuals

		1		21.9047619048		-1.9047619048

		2		31.4761904762		8.5238095238

		3		41.0476190476		-11.0476190476

		4		50.619047619		-0.619047619

		5		60.1904761905		9.8095238095

		6		69.7619047619		-4.7619047619





SLR

		1

		2

		3

		4

		5

		6



Time (t)

Residuals

Time (t)  Residual Plot



Sheet5

		Year		Time (t)		Sales (y)

		1999		1		20

		2000		2		30

		2001		3		30

		2002		4		50

		2003		5		70

		2004		6		65

				7		60

				8		75

				9		80

				10		100

				11		90

				12		85

				13		90

				14		80

				15		95

				16		100

				17		120

				18		130

				19		125

				20		115

				21		135

				22		150

				23		145

				24		125

				25		130
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Sales (y)

Zaman
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y = 30.65 + 4.7038x 
R2 = 0.8976
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DataCopy2

				Time (t)		Sales (y)

				1		20

				2		30

				3		30

				4		50

				5		70

				6		65

				7		60

				8		75

				9		80

				10		100

				11		90

				12		85

				13		90

				14		80

				15		95

				16		100

				17		120

				18		130

				19		125

				20		115

				21		135

				22		150

				23		145

				24		125

				25		130





DurbinWatson

		Durbin-Watson Calculations

		Sum of Squared Difference of Residuals		3296.1818934911

		Sum of Squared Residuals		3279.9807692308

		Durbin-Watson Statistic		1.0049393961





Residual Plot for X1 

		1
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Time (t)

Residuals

Time (t)  Residual Plot

-15.3538461538

-10.0576923077

-14.7615384615

0.5346153846

15.8307692308

6.1269230769

-3.5769230769

6.7192307692

7.0153846154

22.3115384615

7.6076923077

-2.0961538462

-1.8

-16.5038461538

-6.2076923077

-5.9115384615

9.3846153846

14.6807692308

4.9769230769

-9.7269230769

5.5692307692

15.8653846154

6.1615384615

-18.5423076923

-18.2461538462



SLR2

		Regression Analysis

		Regression Statistics

		Multiple R		0.9474393617

		R Square		0.8976413441

		Adjusted R Square		0.8931909678

		Standard Error		11.9418532704

		Observations		25

		ANOVA

				df		SS		MS		F		Significance F

		Regression		1		28764.0192307693		28764.0192307693		201.7000979133		0

		Residual		23		3279.9807692308		142.6078595318

		Total		24		32044

				Coefficients		Standard Error		t Stat		P-value		Lower 95%		Upper 95%

		Intercept		30.65		4.9237522399		6.2249273534		0.000002373		20.4644563237		40.8355436763

		Time (t)		4.7038461538		0.3312074176		14.2021159661		0		4.0186923415		5.3889999662

		RESIDUAL OUTPUT

		Observation		Predicted Sales (y)		Residuals

		1		35.3538461538		-15.3538461538

		2		40.0576923077		-10.0576923077

		3		44.7615384615		-14.7615384615

		4		49.4653846154		0.5346153846

		5		54.1692307692		15.8307692308

		6		58.8730769231		6.1269230769

		7		63.5769230769		-3.5769230769

		8		68.2807692308		6.7192307692

		9		72.9846153846		7.0153846154

		10		77.6884615385		22.3115384615

		11		82.3923076923		7.6076923077

		12		87.0961538462		-2.0961538462

		13		91.8		-1.8

		14		96.5038461538		-16.5038461538

		15		101.2076923077		-6.2076923077

		16		105.9115384615		-5.9115384615

		17		110.6153846154		9.3846153846

		18		115.3192307692		14.6807692308

		19		120.0230769231		4.9769230769

		20		124.7269230769		-9.7269230769

		21		129.4307692308		5.5692307692

		22		134.1346153846		15.8653846154

		23		138.8384615385		6.1615384615

		24		143.5423076923		-18.5423076923

		25		148.2461538462		-18.2461538462
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Pozitif Otokorelasyon Igin Test
Etme (devami)

= Burada, n = 25 ve k = 1 olmak uzere bir bagimsiz degisken
vardir

= Durbin-Watson tablosunu kullanarak, d,=1.29 ve d,=1.45
elde edilir

= D=1.00494 <d_ =1.29, H, reddedilir ve onemli bir pozitif
otokorelasyon oldugu yorumu yapilir

Karar:D = 1.00494 < d,
oldugundan H, reddedilir

I I I I

I
| Hy'1 reddet | Yorum yapilamaz | Hy'1 reddetme I

0 d,=1.29 d,=1.45 2
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! Egimle llgili Cikarimlar

= Regresyon egimi katsayisi (b,) standart hata
tahmini su formulle yapilir:

_ Svx _ Syx
LIXKT S (X, =X’

Sy

Sbl = Egimin standart hata tahmini

IHKT
Sy = = Tahminin standart hatasi
n-2

Copyright ©2014 Pearson Education




Egimle llgili Cikarimla:

! t Testi

= Bir populasyon egimi igin t testi

= X ve Y arasinda dogrusal bir iligki var midir?
= Sifir ve alternatif hipotezler

= Hy B;=0 (dogrusal iligki yok)

= Hj;: B;#0 (dogrusal bir iligki mevcut)

= Test istatistigi b, = regresyon egim

b 1~ Bl katsayisi

tSTAT = S B, = hipotezle belirlenmis
b

egim

1
Sp; = egimin standart hatasi

s.d.=n-2

Copyright ©2014 Pearson Education



Egimle llgili Cikarimlar:

! t Testi Orneg;

EvFiyatlan | o Beklenen Regresyon Denklemi:
$1000
) > ev fiyat: = 98.25 + 0.1098 (feet - kare)

Bu modelin egimi 0.1098’dir

Evin alam (feet-kare) ile satis fiyati
arasinda dogrusal bir 1liski var midir?
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Egim lle ligili Cikarimlar:
t Testi Orneg;

Ho: B, =0
Excel Ciktisindan: Hy: B, 70

Coefficients Standard Error t Stat P-value
Intercept 08.24833 58348 1.69296 | 0.12892

a
Square Feet <Q.10977:23.329§8‘ )0.01039

E S,

b, — _
.~ By _0.10977-0 _ 4 55000

STAT S, 0.03297

1

t
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Egimle llgili Cikarimlar:

! t Testi Ornegi

Test istatistiai: te..=3.329 o P1=0
est Istatistigi: tepar = 3. H,: By %0

s.d.=10-2=8

Karar: Hgsi Reddet

a/2=.025 a/2=.025

Ev alaninin (feet-kare) ev
I e

T‘|0’I Reddet :I:HO’I Reddetme |  H,'l eddet. ﬁyatlarlnl etklledlgl

Ty ty o e :
530600 ° [33060] [3320| yoniinde yeterli kanit
mevcuttur
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Egimle llgili Cikarimlar:

! t Testi Ornegi

Ho: B, =0
H:B,#0
Excel Ciktisindan:

Coefficients Standard Error t Stat P-value
Intercept 08.24833 58.03348 | 1.69296 | 0.12892

Square Feet 0.10977 0.03297 | 3.32938 {(0.01039 I)

AN

Karar: p-degeri < a oldugundan H,’1 reddet

p-degeri

Ev alaninin (feet-kare) ev fiyatlarini
etkiledig1 yoniinde yeterli kanit mevcuttur.

Copyright ©2014 Pearson Education



Anlamlilik Icin F Testi

» F Test istatistigi: g _ MSR
MSE
MSRz%
MSH = n'jtT_l

Fsrar - K pay ve (n—k-1) payda serbestlik derecesine sahip F
dagilimina uymaktadir
(k = regresyon modelindeki bagimsiz degigkenlerin sayisi)

Copyright ©2014 Pearson Education



Anlamlilik Igin F Testi
Excel Ciktisi

Regression Statistics

Multiple R 0.76211
R Square 0.58082 FSTAT — MSR = 18934.9348 =11.0848
Adjusted R Square 0.52842 MSH 17081957
Standard Error 41.33032
Observations 10 1lve 8 ser.bestlik F testi icin
) dereceleriyle p-degeri

ANOVA

df / SS MS F /Significance F /
Regression 1 18934.9348 18934.9348 11.0848 0.01039
Residual 8 13665.5652 1708.1957
Total 9 32600.5000
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Anlamlilik Igin F Testi

(devami)
Ho: B, = 0 Test Istatistigi:
H,:B,#0 MSR
=——=11.08
a = .05 y STAT MSH
gfl: 1 vdfz =8 Dy /,(arar:
Kritik a = 0.05 dizeyinde H,
deger: .
reddedilir
F =5.32
Cikarim:
! Ev boyutlarinin satis fiyatlarini
A D g etkiledigi yonunde yeterli kanit
|‘-|0’I reddetme 1 Hy'I reddet ] mevcuttur.

Fos = 5.32
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Egim Icin Guven Arali§i Tahmini

Egimin Guven Araligi Tahmini:

bl ita/ZSbl s.d.=n-2

Ev fiyatlari Icin Excel Ciktis:

- o
Coefficients | Standard Error t Stat P-value 4_ Lower 95% Upper 95%

Intercept 98.24833 58.03348 1.69296 | 0.12892 -35.57720 232.07386

4‘\
Square Feet (0.10977 0.03297 3.32938 | 0.01039 (0.03374 ) 0.18580
~~—

%95 guven dlzeyinde, egim i¢in guven aralgi (0.0337,
0.1858) olacaktir
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Egim Icin Guven Arali§i Tahmini

(devami)

- o
Coefficients | Standard Error t Stat P-value 4_ Lower 95% Upper 95%
Intercept 98.24833 58.03348 1.69296 | 0.12892 -35.57720 232.07386
4_\

Square Feet (0.10977 |) 0.03297 3.32938 | 0.01039 (0.03374 ) 0.18580
D —~——

Ev fiyati degiskeninin birimi $1000 oldugundan,
satis fiyatlari uzerindeki ortalama etkinin ev
boyutunun herbir foot-karesi icin $33.74 ve
$185.80 arasinda oldugunu %95 guven
dlzeyinde soyleyebiliriz

Bu %95 guven araligi O icermeyecektir.

Cikarim: .05 onem seviyesinde ev fiyatlari ile ev boyutu
arasinda onemli bir iliski mevcuttur.
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! Korelasyon Katsayisi icin t Testl

= Hipotezler

Hy: p=0  (XveY arasinda korelasyon yoktur)

H.:p#0 (korelasyon mevcuttur)

= Test istatistigl

r-p
tSTAT = 5 (n — 2 serbestlik derecesiyle)
Jl—r

n—2 r=+/r2 if b, >0
r=—r? if b, <0

Copyright ©2014 Pearson Education



Korelasyon Katsayisi icin t Testi

! (devami)

.05 0nem seviyesinde ev boyutu (feet-
kare)ile satis fiyati arasinda bir dogrusal
iligski olduguna dair bir kanit var midir?

Hy: p=0 (korelasyon yok)
H,:p#0 (korelasyon mevcut)
a=.05, sd=10-2 =8

r—p 162 -0
teTAT = = =3.329

1_r2 \/1—.7622
n_2 10— 2
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Korelasyon Katsayisi icin t Testi
! (devami)

r-p  .7162-0 Karar:

1_r2 \/l— 7622 H,'1 reddet
10-2 Conclusion:

%5 onem
seviyesinde bir
dogrusal
etkilesim
olduguna dair
kanit vardir

s.d.=10-2=8

a/2=.025 a/2=.025

) Hy'| reddet 1 Hy'1 reddetme 1 Hy'I reddet [

'ta/2 0 1:0(/2
-2.3060 2.3060 T
3.329

Copyright ©2014 Pearson Education



Ortalama Degerlerinin Tahmini
ve Bagimsiz Degerlerin Cikarimi

Amagc: Verilen bir X, icin Y'nin degeriyle ilgili
X; belirsizligin aktariimasi i¢in Y etrafindaki

verildiginde | graliklari olusturmak
Y’nin Y
ortalamasi
icin Glven
aralgi

<>

N\
Y = by+b, X,

e

X; verildiginde,
bagimsiz bir Y
degerinin tahmin

araligi X X




X Verildiginde Ortalama Y Degeri
! Icin Guven Araligl

Belirli bir X; verildiginde Y'nin ortalama
degeri icin guven araligl tahmini

Myix—x 1¢IN Guven aralira :

YA T 1:oc/ZSYX hi

Arali§in boyutu Ortalamadan X ,
olan uzakliga gore degisir

X, - X)? 1, (X — X)?

_1 1
N=ht T ssx h (X, - X)?

1
n

Copyright ©2014 Pearson Education



X Verildiginde Bagimsiz Y Degeri
! Icin Guven Aralig!

Belirli bir X; verildiginde Y’nin bagimsiz bir
degeri icin guven araligl tahmini

Yy_x. Icin guven araligi:

Y tt ,Sy¢M+h

\_

|

Bu fazladan terim, aralik genigligine, tek bir
bagimsiz deger icin eklenmis belirsizligi
yansitacak sekilde eklenir
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Ortalama Degerlerin Tahmini:
! Ornek

Hyjx=x,1¢In Guven aralig

2,000 feet-kare evlerin ortalama fiyatlarinin %95
guven araliginda tahmini degerini bulunuz

AN
Tahmini Fiyat Y;=317.85 ($1,000s)

(X = X)*

2 (X =X)?

=317.85+37.12

~ 1
Y £, OZSSYX\/

Guven araligi u¢ noktalari( Excel’den) 280.66 ve
354.90°dir, veya $280,660’dan $354,900’a deger alir
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Bagimsiz tek Degerlerin Tahmini:
1 Ornek

YX:Xi icin kestirim araligl tahmini

2,000 feet-kare olan bir bagimsiz evin %95 guven
duzeyinde kestirim araligini bulunuz

AN
Tahmini Fiyat Y;=317.85 ($1,000s)

- 1 (X -X)?
Y £t 0958y [L+—+ —317.85+102.28

NN (X - X)?

Excel'den elde edilen kestirim araligi u¢ noktalari 215.50
ve 420.07, veya $215,500'dan $420,070’a olacaktir
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Excel’de Guven ve Kestirim
! Araliklarinin Bulunmasi

s Excel'de

PHStat | regression | simple linear regression ...

siralamasini kullan

= “Xicin guven ve kestirim araligi ="

“confidence and prediction interval for X="
kutucugunu isaretle

ve X-degerini ve istenen guven seviyesini gir
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Excel’de Guven ve Kestirim
Araliklarinin Bulunmasi

(devami)
A E |
1 |Confidence Interval Estimate
2
3 Data \
4 X Value 00 l l ~ I
5 |Confidence Level 5 Glrdl degerlerl
= \J
7 Intermediate Calculations
8 |Sample Size 10
8 |Degrees of Freedaom 5
10t Value 2306008
11 |Sample Mean 1715
12 |Surm of Sguared Difference 1571500
13 |Standard Errar of the Estimate 41.533052 A
14 |h Statistic [ 151R5R
15 |Average Predicted Y (YHat) 317.7835 | Y
16
17 For Average Predicted Y (YHat} _
18 |Interval Half YWidth 37 115962 . B o .
19 |Confidence Interval Lower Limit | 28006643 “Y|X:Xi I(;In guven arallgl tahmlnl
20 | Confidence Interval Upper Limit | 354\%083
21 ~
22 For Individual Response ¥ A
23 |Interval Half WWidth 10428Y 3 oo e v o
24 [Prediction Interval Lower Limit | 2155005 YX:Xi |9|n keSt|r|m ara||g| tahm|n|
25 |Prediction Interval Upper Limit | 4208661

Copyright ©2014 Pearson Education



Regresyon Analizinde

! Dusulebilecek Hatalar

= En kuguk kareler regresyonunun altinda yatan
varsayimlarin farkinda olmamak

= Varsayimlarin nasil degerlendirecegini bilmemek

= Belli bir varsayim ihlal edilirse, en kuguk kareler
regresyonunun alternatiflerini bilmemek

= Konu bilgisi olmaksizin bir regresyon modeli
kKullaniimasi

= Ilgili alanin disinda ekstrapolasyon yapmak

Copyright ©2014 Pearson Education



Regresyonda Karsilasilabilecek
Hatalarin Onlenmesi Icin Stratejiler
= Olasi iligkinin gozlemlenmesi igin X ve Y'nin

bir serpme diyagrami ile baslanir

= Varsayimlari kontrol etmek icin artik deger
analizi yapilmalidir

= Homosedastisite gibi varsayimlarin ihlalini kontrol
etmek icinX ve Artik degerlerin diyagrami cizilir

= Olasi normal olmayanligi ortaya ¢ikarmak icin
artik degerlerin histogrami, kok ve yaprak
diyagrami, kutu diyagrami veya artik degerlerin
normal olasilik grafigi kullantlir
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Regresyonda Karsilasilabilecek
! Hatalarin Onlenmesi Icin Stratejiler
(devami)

= Herhangi bir varsayimin ihlali mevcutsa,
alternatif metot veya modeller kullanilir

= Varsayim ihlali ile ilgili kanit yoksa, regresyon
katsayilarinin 6nem derecesi icin test edilir ve
guven araligl ve kestirim araliklari olusturulur

= Kestirim yapilmasi onlenir veya ilgili aralik
disinda tahmin yapilir
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! Bolim Ozeti

Bu bolumde asagidaki konulara deginilmistir;

= Regresyon modellerinin tipleri

= Regresyon ve korelasyonun varsayimiari
= Basit dogrusal regresyonun elde edilmesi
= Degisim olguleri

= Artik deger (Residual) analizi

= Otokorelasyonun olcuma
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! Bolim Ozeti

= Egim ile ilgili cikarimlar yapmak
= Korelasyon — birlikteligin gucunu olgmek

= Ortalama degerlerin tahmini ve bagimsiz
degerlerin kestirimi

= Regresyondaki olasi tuzaklar ve bunlarin
Onlenmesi icin onerilen stratejiler
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