CHAPTER 11: TWO POPULATION HYPOTHESIS TESTS

Tests of the Difference between two Normal Population Means:
Dependent Samples

e Let’s denote the means of two normally distrib-
uted populations by py and py. Assume the
random sample of x1,x9, ..., 2, are drawn from
the first population, and the random sample of
Y1, Y9, ..., Yn, are drawn from the second popula-
tion. Let’s show the difference of observations by
d;, = x; — 1y;, and the mean and standard devia-
tion of these differences by d and s,;. Ifthe popu-
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lation distribution of these differences is assumed
to be normal, then the following tests have a sig-
nificance level «o:

1. To test the null hypothesis
Ho:py —py=2Dg or  Hy:pg — py < Do
against the alternative
Hy o pg — oy > Dy

the decision rule is as follc_)ws
d— Dy

Sq/v/n

Reject Hy if : > tn—1a
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. To test the null hypothesis
Hy:py —py=Do or Hy:py—py > Dy
against the alternative

Hy t prg — py < Do

the decision rule is as follows

d— Dy -y
so/vi T

. To test the null hypothesis

Reject Hy if

Hoy : prg — oy = Do
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against the two-sides alternative

Hl:/’l/x_ll’l/y#DO

the decision rule is as follows

d— Dy
Reject Hy if : < —t,_
) s/ n—1,a/2
d— Dy

or

>t

where t,,_1 o 18 the number for which

Pltp—1>th-1a)=a



e Ornek: 10 iiriin icin 2 farkhi reklam izleyicilere
seyrettirilmis, 24 saat sonra ise reklamlarin icer-
ig1 sorulmustur. Reklamlar ‘cok hatirlanan’ ve
‘az hatirlanan’ diye kategorize edilmis, bu iki grup
icinde izleyicilerin reklam esnasindaki beyin ak-
tivite miktarlar1 bir indeks yardimyla asagidaki
gibi oOlcililmiistiir. Populasyonlardaki ortalama
beyin aktivite miktarlariin birbirine esit oldugu
null hipotezini alternatif hipotez olan cok hatir-
lanan reklamlar icin ortalama daha fazla beyin
aktivitisi oldugu alternatif hipotezine kars1 %5

5



ve %2.5 énem derecesinde test edelim
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Orneklem ortalamasi

n
% 10
g==1 _ — 91
n 10

ve orneklem varyasyonu

n
Zd?—ncp
0 =1

S =

14,2022 — 10 % 212
n—1 B 9
ve standart sapmasi

s = 4/1,0886 = 32.98
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— Biz asagidaki hipotezi
Hy : Hy — Hy = 0
su alternetif hipoteze gore test etmek istiyoruz
Hy g — oy > ()

— Hy1 H{’a kars1 reddetmek icin karar kuralinda
kullamilmak {izere

d—Dy  21-0
s/v/n  32.98/v/10

— Simdi %5 ve %2.5 énem derecesinde testimizi
yapalim. Student-t dagilimindan bu 6nem dere-

= 2.014
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celerine denk gelen n-1=10-1=9 serbestlik dere-
celi icin degerler

to o5 = 1.833 and {9 25 = 2.2062

bizim buldugumuz deger olan 2.014 degeri %5
onem derecesi degeri olan 1.833’den biiyiik oldugu
icin hipotezimizi bu énem derecesinde reddediyor,
%2.5 nem derecesi degeri olan 2.262’den kiiciik
oldugu icin hipotezimizi %2.5 énem derecesinde
reddedemiyoruz



TABLE 6 Cutolf points for the Student’s ¢ distribution

4

¥, O
For selected probabilities, g, the table shows the values t., such that Pir, > r..) = &, where I 15 a
Student s f random variable with v degrees of freedom, For example, the probability is (10 that & Student’s
i random variable with 10 degress of freedom exceeds 1,372,

100 050 025 010 00s

I 3.078 6314 12.706 31821 61657
2 1.886 2520 4.303 6,965 9.925
3 1.638 2353 3182 4541 5841
4 1.533 2.132 2776 1747 4604
5 1476 2015 2371 1365 4032
3 I 1543 2447 3.143 3707
7 1415 1.895 2365 2.998 1499
£ 1.307 L.E60 2306 2,596 3.355
9 1.383 1.£33 2262 2821 3250
{1] 1372 1812 2224 2,764 3169
11 1363 1796 2.201 2718 3106
12 1.356 1.782 2179 2681 3055
13 1.350 L7171 2,160 2650 302
14 1.345 1761 2145 2624 25977
15 1341 1.753 2131 1602 2947
16 1.337 1,746 3120 2583 2021
17 1.333 1740 210 2.567 I.Roy
1% 1.330 1.734 1 2,552 2878
v 1328 1.729 2093 1530 2861
] 1,325 1.725 20186 2.528 2845
]| 1.323 1321 2080 2518 2831
2 1321 L7117 2074 2.508 2819
7] L9 1.714 2069 1500 2 807
4 1.318 L7 2.064 2492 2797
5 1316 1.708 2.060 2,485 2787
26 1.315 1706 10 =zo0s6 2479 2779
27 L34 1.703 2052 2473 2071
2% 1.313 17010 2048 1467 2763
29 1311 L6599 ERLE s e



Tests of the Difference Between Population Means: Indepen-
dent Samples (Known Variances)

e Suppose n, observation are drawn from a popu-
lation with mean py and variance O%(, and ny,
observation are drawn from a population with
mean py and variance 0%, let the respective
sample means are £ and ¢, then the following

random variable has a standard normal distrib-

11



2 2
e 7y
N Ny,

and the following tests have a significance level
ok

1. To test the null hypothesis
Hoy:pp —py=Do or Hy:py—py < Dy
against the alternative
Hy o pg — oy > Dy

12



the decision rule is as follows

Reject Hy if :

r—1y—D
Y 20>Za
2

\/Ux_i_gY

Ng Ty

2. To test the null hypothesis

Ho:py —py=2Dg or Hy:pg — py > Do
against the alternative

Hy s pg — gy < Dy
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the decision rule is as follows

Reject Hy if :

W

3. To test the null hypothesis

Hoy oy =ty =0

against the two-sided alternative

leﬂm_ﬂy#DO
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the decision rule is as follows

Reject Hy if :
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e Ornek: Isyerlerinde kadin ve erkeklere verilen ig
yiikleri arasinda fark olup olmadiginin arastiril-
masinda, gozlemcilere fikirlerini 5 (¢ok fark var)’dan
1 (fark yok)’a kadar bir slgekte belirtmeleri isten-
mmistir.186 erkek gézlemcinin ortalamas: 4.059,
172 kadin gozlemcinin ortalamasi da 3.680 ol-
mustur. Onceki yillardan populasyon standart
sapmalarminda sirasiyla 0.839 ve 0.966 oldugu
bilinmektedir. Orneklemlerin secildigi kadin ve
erkek gozlemci populasyonlarmin degerlendirme
ortalamalarinin esit oldugu null hipotezini, al-
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ternatif hipotez olan erkek gozlemcilerinn ortala-
masinin fazla oldugu hipotezine karsi test ediniz
%1 6nem derecesinde test ediniz.

— Biz agagidaki hipotezi (eger erkekleri x, kadin-
lar1 y ile gosterirsek)

Hy : prg — fpy =0
su alternetif hipoteze gore test etmek istiyoruz

le,ux—,uy>0
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— Hy'1 Hy’a kars: reddetmek i¢in kullanacagimz

. X —
karar kural: ise: J > Zoy
o2 0%
_&z N
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e Verilenler: 7
839 y=3.680 ny=172 oy = .966

T — 4.059 — 3.680
> ZQ —

) 2 2
o2 LY \/.839 . 966
Ny Ny 186 172

= 3.95 > 2901 = 2.33  ise test reddedilir
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Entry is area A under the standard normal curve from —= to z(A)

z 00 Al 02 03 .04 A5 06 .07 08 09
0 5000 5040 5080 5120 S160  .519% 5230 5279 5319 5359
A 5398 5438 S478 L5517 5557 .5%96 5636 5675 5714 5753
2 5793 SE3Z L5871 L5910 5%48 5987 6026 6064 6103 .6l41
3 6179 6217 6255 6293 L6331 L3638 6406 6443 G4BD 6517
4L L6554 6591 G628 6664 6700 6736 6772 .6BOB  .6BA4  GBT9
.5 &5 L6950 G985 7019 7054 JTOBE T123 TI5T 0 7190 7224
6 | 7257 7291 L7324 7357 TIRG 7422 7454  T4B6 7517 7549
7 JI580 7611 Te42 JT6T3 7704 7734 7764 7794 TE23 (TBSZ
8 LT8E1 Je1 7938 7967 7995  B023  BO5I BO7E BID6  .B133
9| Bl13% B186  (E212 - 8238 .B264 .B289  B315 B340 B3G5 B3RO
1.0 8413 B438 B0 .B485 8508 8531 AB554  UBSTT L8599 B621
1.1 H643 BH65 LB6EG6  BT08 £729 8749  B770 8790 _BEI0  _BE30
1.2 JHE4D BE6D JBREE  EGO7  EY25  B944 B962  B9BO 8997 9015
1.3 9032 9049 9066 9082 9099 9115 9131 48147 9162 9177
1.4 A9z 9207 9222 9236 9251 9265 0279 9292 9306 9319
1.5 9332 9345 8357 9370 9382 9394 9406 9418 9429  944)
1.6 | 9452 SS463 5474 9484 9495 9505 9515 9525 9535 9345
1.7 9554 9564 8573 (9582 9591 9599 960F 9616 9625 9633
1.8 9641 9649 9656 9664 96T 9678 9686 (9693 L9699 9700
1.9 S713 o719 9726 9732 9738 9744 9750 9756 9761 9767
2.0 | 9772 9778 9783  |9T78E 9793 9798  9B03 9808  9HI2 9817
2.1 L9821 L9826 .9R30 9834 9838 9842  9B46 9850 9854 9857
2.2 9861 9864 9B6E 9871 OBTS 9878 9BE] 9884  .9HET 9890



Tests of the Difference between two Population Means: Inde-
pendent Samples, Unknown Population Variances Assumed to
be Equal

e Remember the case where we don’t know the
population variances of the independent popu-
lations. If these unknown variances are assumed

to be equal: U?C = 03 = 02, then we can use sam-
ple variances, 5% = 55, to estimate the common

population variance 2. The estimate is
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) (ng — 1)s2 + (ny — 1)55
5 =

S
Ny + Ny — 2

since we use sample standart deviations, we refer
to Student t-distributions

(T —y) — (px — py)

—

and the following tests have a significance level
ok
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1. To test the null hypothesis
Hoy:ppp —py =0 or  Ho:py —py < Dy
against the alternative
Hy @ prg =y > Do
the decision rule is as follows

. : x—1y— Dy
Reject Hy of : TR > tpptn,—2,0
gl

Ny
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2. To test the null hypothesis
Hy:py —py=Do or Hy:py—py > Dy
against the alternative
Hy t prg — py < Do
the decision rule is as follows

. . x—1y— Dy
Reject Hy if : TR < —lpytny,—2,0
y

Ny
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3. To test the null hypothesis
Hoy : pg — oy = Do

against the two-sided alternative

leﬂx_ﬂy#DO

the decision rule is as follows
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T—y=D
\/nng T iy N,y —2,0
S

Reject Hy if :

NNy
T—1y— Dy
or > 1 _
ng;—l-ny Ny+ny—2,a
S
NNy

P(tnx,ny—la > tnx,ny—Q,a) =

26



e Ornek: Moderatorlerin, yonettikleri gruplarda
ortaya cikan fikirlerin sayisina etkisini inceleyen
bir calismada, 4 kisilik moderatorlii ve moder-
atorsiiz gruplar secilmistir. Moderatorlii gruplar-
daki ortaya ¢ikan ortalama fikir sayis1 78, (6rnek-
lem) standart sapmasi 24.4’tiir. Moderatorsiiz
gruplardaki ortaya cikan ortalama, fikir sayisi 63.5,
(6rneklem) standart sapmasi 20.2.’dir. Popu-
lasyonlarin normal dagildiklarini ve varyanslariin
ayni oldugunu kabul edersek, populasyon orta-
lamalarimin ayni oldugu null hipotezini moder-
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atorlii grubun ortalamasinin daha fazla oldugu
alternatif hipoteze karsi %10 6nem derecesinde
test ediniz

— Biz agagidaki hipotezi(eger moderatorlii gru-
plar1 x, digerlerini y ile gosterirsek)

Hy : prg — fpy =0
su alternetif hipoteze gore test etmek istiyoruz

le,ux—,uy>0
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— Hyhv Hq{’a karsi reddetmek icin karar kural
(decision rule)

x—1y— Dy 4
Ny - g Ny+ny—2,a
S
NNy

Reject Hy if :
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e Verilenler: & = 78.0 Nng = 4 Sy =
24.4 y=0635 ny=4 sy=202

e Iki grubun birbiriyle aym olan populasyon stan-
dart sapmalar icin bir tahminde bulunuyoruz
o (ng—1)s5+ (ny —1)si  (3)24.42 + (3)20.22
S — o
Ny + Ny — 2 444 —72
= 501.7

s =vH0l.7T=224
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Simdi ise tiim degerleri karar kuralinda kullan-
abilirirz
T — 19 :78—63.520.915

Ng + N 8
8\/ ——% 2044/ —
NNy 16
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— Her biri 4 elamanh iki 6rneklemimiz oldugu
icin, standart normal tablosundan %10’e denk
gelen student — t degeri icin 4+44-2 degerine
bakiyoruz

tnerny—Z,oz — t6,.10 = 1.44

dolayisiyla 0.915 bu sayidan daha kiiciik oldugun-
dan null hipotezini %10 ténem diizeyinde alter-
natif tek yonlii hipoteze gore reddedemiyoruz
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Tests of the Difference between Two Population Proportions
(Large Samples)

e Remember the case where we were are interested
in the difference between the proportion of suc-
cesses in two populations. The distribution of
the difference of the proportion of successes in
two samples

s Wx —py) = (Px — Py)

\/ﬁX(l —px)  py(l—Dpy)

_|_
Ny ny
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If we want to test the hypothesis that popula-
tion porportions are equal, we can assume that
common value for these proportions, F)

7 _ (Px — py) _ (Px — py)
R(l=R) , B =P \/Po(l _pylat
Ny ny oy

this common value further can be estimated by
P nzDx + nyﬁY
O p—
Ny + Ny
and the following tests have a significance level
o
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1. To test the null hypothesis
Hy:pr—py=0 or Hy:py—py<0
against the alternative
Hi:py —py >0

the decision rule is as follows

Reject Hy of : (Px — Py) > Za

~ ~ Ny + 1N
\/PO(l_PO)zny
rhy
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2. To test the null hypothesis
Hy:pr—py=0 or Hy:py—py=>0
against the alternative
Hi:py —py <0

the decision rule is as follows

Reject Hy of : Px — Py) < —2Zq

~ ~ Ny + 1N
\/PO<1_PO>Zny
Ty
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3. To test the null hypothesis
Hy:pz—py=0
against the two-sided alternative

H13p:r:_py7é0
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the decision rule is as follows

Reject Hqy if X _pr,}? — < TRa/2
- — g+,
\/Po(1 - Ry)
Ny
o (px — py) > 2o

. ~ Ny +nN
\/Po(l—Po) anyy
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e Ornek: Ingiltere’deki magazin reklamlarmdan 203
tanesinin 52 tanesi esprili bir sekilde yazilnmstir.
Bagimsiz bagka bir ¢rneklem olan 270 elemanl
Amerika’daki magazin reklamlalarindan ise 56
tanesi esprili yazilmistir. Bu iki reklam popu-
lasyonlarindaki esprili reklam oraninin aym oldugu
hipotezi, alternatif iki yonlii hipoteze karsi test
edildigindeki p-degerini bulunuz
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— Biz asagidaki hipotezi
Hy : py — Py = 0
su alternetif hipoteze gore test etmek istiyoruz
Hi:py — Py # 0
— Hyhv H{’a karsi reddetmek icin karar kurah
(decision rule)
(Px — py)
~ A Ny + 1N
\/ Po(1 — Ry) :

NNy

< _ZOJ/Q or > ZCV/Q
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—Iki grubun populasyonlar: icin ortak standart
sapma bulmak icin su formulii kullaniyoruz
P nzpx + Nypy
N =
Ny + Ny
— Soruda verilenler: n, =203 pyxy = 52/203 =
256 ny = 270 px = H6/270 = .207,
dolayisiyla
. ngpx +nypy 203 * .256 + 270 * .207

P p—
! Ny + 1y 203 + 270
= 228

41



(px — Py 256 — 207

PN 203 + 270
Pl — B . 779
\/ o 0) oy \/ 298 % .T72 % SR
= 1.26
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x Standart normal tablosundan 1.26ya denk
gelen o /2 degeri (z, /9 = 1.26) ise 0.8962.
Dolayisiyla bu ¢ift yonlii testin p-degeri .2%(1-
0.8962)=2076’dir ve null hipotez olan popu-
lasyon ortalamalariin ayni olmas: hipotezi,

%20.76’dan biiyiik herhangi bir énem dere-
cesi ile reddedilebilir
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Tests of Equality of the Variances between Two Normally Dis-
tributed Populations

e In this section we develop a procedure for testing
the assumption that population variances from
independent samples are equal. To perform such
tests, we need to introduce F-distribution
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The F-Distribution

e We have two independent random samples with
ng and n, observations from two normal popu-
lations with variances o2 and 05. If the samle
variances are s> and sg, then the random vari-

able 5 9
F — S.I' / 0_37
53/
has an F' distribution with numerator degrees
of freedom (ny, — 1) and denominator degrees of
freedom (ny, — 1)

45



e This test is quite sensitive to normality
e We denote the number for which
P(Fuy09 > Fopuga) =@

this is to say the probabilities for cut off points
give the percentage of the data that in on the
right hand side of the distribution
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e Aciklayic1 Ornek: F dagilim tablolar: her bir 6nem
derecesi icin ayr1 ayr1 hazirlanmistir. Bunun se-
bebi ise F tablosuna bakmak istediginizde,

e

55/
bu formiildeki payin serbestlik derecesini tablo-
nun kolonunda, paydanin serbestlik derecesini tablo-
nun satirinda bulmanmz gerektigidir. Dolayisiyla
ayni tabloda bir de ayrica 6nem derecesini gormek
miimkiin olamamaktadir. Yani birden fazla tabloya
bakmamz gerekir
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— F-dagilimimin sekille goz atacak olursak

FIGURE 9.11 Probability density function of the F
distribution with 6 numerator degrees of freedom and 4
denominator degrees of freedom; the probability is « that

f(Fe, ) &

Fs, 4,0 Fe, 4

— Ornegin paydaki ¢rneklemin 11 elemanli, pay-
dadaki 6rneklemin 21 elemanl oldugunu varsa-
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yarsak, bunlarin serbestlik dereceleri 10 ve 20
olur ki bunlar i¢cin %5 kesim noktasi1 bu sayfay1

takip eden 2. saytadaki F-tablosundan agag-
daki gibi bulunabilir

F10.20,.05 = 2.35

yani
P(Fm)go > 2.35) = .05
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F - Distribution (o= 0.01 in the Right Tail)

Denominator Degrees of Freedom

O
m_h__.,.-"

Numerator Degrees of Freedom

2 3 4 5 & 7 8 9
1 4052.2 4999 .5 54034 5624.6 5Te3 6 SR59.0 59284 S9E1.1 60225
2 98503 Q0,000 99166 99,249 99,299 99,333 99,356 99,374 99,388
3 ECNAT] 30.817 29,457 28.710 28.237 27.911 27672 27 489 27.345
4 21.198 18.000 16.694 13977 15.522 15.207 14.976 14.799 14.659
5 16.258 13.274 12.060 11392 10.967 10672 10456 10289 1158
& 13.745 10.925 Q.7795 9.1483 8.7459 3.4661 8.2600 B3.1017 79761
7 11.246 9.5466 84513 78466 TA604 7.1914 69928 6.8400 6.7188
8 11.259 8.6491 7.5910 70061 66318 63707 61776 60289 59106
9 10.561 B.0215 69919 64221 6.05649 58018 36129 54671 53511
10 10.044 75504 65523 59043 56363 53858 52001 50567 49424
1 96460 72057 62167 56683 53160 50692 4.8861 47445 48315
12 9.3302 65,9266 5.9525 54120 50643 48206 46395 44994 43875
13 9.0738 6.7010 5.7394 5.2053 48616 4.6204 444100 4.3021 4.1911
14 B.Esle 6.5149 5.5639 5.0354 46950 4.4558 42779 4.1399 4.0297
15 B.ag3l 6.3589 54170 48932 4.5556 43183 41415 4.0045 38948
16 B.5310 62262 5.2912 47726 44374 42016 40259 3.8896 3.7804
17 B.3997 6.1121 5.1850 4 6690 43359 41015 39267 37910 36822
18 B.2854 6.012% 500919 45790 42479 4.0146 38400 3.7054 35971
19 BIB49 59259 50103 45003 41708 39386 37653 36305 35225
20 B.0960 5.8489 4.9382 4.4307 4.1027 38714 3.6987 3.56044 34567
21 E.0166 5.7804 4.8740 43688 4.0421 380107 3.6395 3.5056 3.3981
22 79454 57190 481686 4.3134 39880 3.7583 3.5867 34530 3.3458
1 78811 56637 47649 42636 39392 37102 35390 34057 32986
24 78229 5.6136 4.7181 4.2184 3.8951 36667 34959 33629 3.2560
25 77698 55680 46755 44774 38550 36272 34568 33239 32172
26 77213 5.5263 4.6366 4.1400 3.8183 35911 EE 1] 32884 31818
27 76767 54881 4.6009 4.1056 3. 7848 35580 3.3882 3.2558 31494
28 76356 54529 4.5681 4.0740 37539 15276 3.3581 3.2259 3.1195
29 T5977 54204 4.5378 40449 37254 3.4995 3.3303 3.1982 3.0920
30 7.5625 5.3903 4.5097 40179 3.6990 34735 3.3045 31726 3.0665
a0 73141 50785 43126 38283 35138 32010 31238 20930 28876
o0 TO0T1 49774 4.1259 3.6490 33389 31187 2.9530 2.8233 2.T1B5
120 G BS0% 4.T865 3.9491 3.4795 3.1735 2.9559 27918 26629 25586
L 66349 4.6052 37816 3.3192 300173 2.8020 26393 25113 24073
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F - Distribution (0= 0.05 in the Right Tail)

Jeromirchor Degraes of Freeccmr
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30 &0 120 =
241 .88 24391 24595 248.01 24905 25010 251,14 252.20 25325 25431
19.3946 19.413 19,429 19446 19.454 19.462 19.471 19.479 19.487 19495
B.7B55 B.Tad6 B.7029 B.6602 86385 86166 B.5944 8.3720 B.5494 8.5264
59644 59117 5.8578 5.8025 57744 5.7459 37170 5.6877 56581 5.6281
4.7351 46777 46188 4.5581 4.5272 4 4957 44638 44314 43985 43650
40600 39999 39381 38742 38415 38082 37743 37398 37047 36689
A6 15747 3507 3ddds 34105 33758 A RA04 A3 R 312208
LI L EF 1R 132184 11803 L1152 Adried 1AMLR L1 BT RHT 202178
LT ] 1T 3000 ] 1032 A FE T EE AEL ERFTE 77478 2.T08T
LML AL 1H4E 21,7740 2.7372 ) £ dsirl P L RETTi | 2 837
4 Hdh Gy ] 2.7188 1404 24000 25005 FRTIL AW REEED 2 diian
A 2 Ao 1.618% 2.5430 25055 FE ] EEREL) ERFEE] RT3 L] 2 207
LATID 28037 15131 24589 24202 2ARA ERETE Rl 2284 3.3084
2.54022 2,342 24630 278 . 4487 R 2 ki T 21778 21307
BN L 24782 24014 23278 22078 224408 2014 ER ] 21141 20REE
B L] 14247 2.2 22788 22154 ENT T ENEY] R IEr] hRiLY ] 2 DiFis
& Al 23807 23077 22304 I.Awn Aty ERTIETT ENILER] 20107 | G0l
AT 2.342] 2.2e80 2000 2awd EE P W 2 i1AS 1.H8E1] 1]
2.3774 23080 2.2 20555 FRET] LRI LX[EN] 100708 14302 14780
o+ ATy 12778 2.0 21242 20625 EXIFIT 1M 1 bRl | Bk 148432
R EITH 12804 21787 20080 20040 LAl 1 Hidh 1145 1 £A5T 18117
T IAT 12110 2.1%08 20707 Z0XAG | R [T 1 MK | E2ED 1.7831
23747 22034 2.1282 20470 ZAHIA0 | Sialk'y 141 M 1 HAdE | £128 17270
13837 21834 21077 20287 | SHAR | AN 1 K] 1 424 | 7RE 1.7330
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e Asagida bahsediyor oldugumuz testlerin mantg,
eger bir 6rneklemn varyansi digerinden yeterince
tazla ise, populasyon varyanslarinin birbirine egit
oldugu hipotezin reddedilecegidir

e We have two independent random samples with
ng and n, observations from two normal popu-
lations with variances o2 and 0'5. If the sample
variances are s% and 55, and if S% is bigger than
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55, then remember that the random variable

2 )2

F — S.CE / O-ZU

55/
has an F' distribution with numerator degrees
of freedom (n, — 1) and denominator degrees of

freedom (ny, — 1). Then the following tests have
significance level o
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1. To test the null hypothesis
H()IO'?C:O'%/ or H()ZO'?CSO'%/
against the alternative
Hy : 0525 > 0%/

the decision rule is as tollows
82
. . (L‘
Reject Hy if : ) > an_ljny_ljoé
Y

o4



2. To test the null hypothesis
Hy 0% = 0%/
against the alternative
Hy: (73j + 0%/

the decision rule is as follows

g2

Reject Hy if : 8—55 > an—l,ny—l,oz/Q

Y

%)



e Ornek: AAA kredi notuna sahip 17 hisse sene-
dinin getiri varyansi 123.35, CCC kredi notuna
sahip 11 hisse senedinin getiri varyansi 8.02 ise,
asagidaki null hipotezini

Hozaiza%/

su alternatif hipoteze gore %2 6nem derecesinde

test ediniz
2 2
Hy: o3 # oy
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— Hyhv Hq{’a karsi reddetmek icin karar kural
(decision rule)

g2

X
= > hp—1n,-1,0/2
5y

— Soruda verilenler: n, = 17 S% = 123.35 ny =
11 sz = 8.02, dolayisiyla,
- 123.35

— = 10.38
8.02

S

SO

S

Nagl A\

a7



—Iki yonlii bir hipotezi %2 ¢nem derecesinde
test etmek istersek, dagilimin her bir tarafin-
dan %1 atacagimzdan; ayrica payin serbestlik
derecesi 16, paydamnki 10 oldugundan

F16.10,.01 = 4.93

dolayisiyla 15.38 degeri bu degerden biiyiik
oldugundan null hipotezini %2 énem diizeyinde
reddediyoruz

o8



