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MIDOCEAN
Hypothesis Testing with Two Sample

8.1 Testing the Difference Between Means (Large
Independent Samples)
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8.4 Testing the Difference Between Proportions



8.1 Testing the Difference Between MIDOCEAI\I

Means (Large Independent Samples)

« Determine whether two samples are independent or dependent
O\:\ - ei u\ ..Sv.. 01 ..... u\s \.J;\ LA Jﬁ-ﬂéj

» Perform a two-sample ztest for the difference between two means p,
and p, using large independent samples



Independent and Dependent Samples MIDOCEA I

The sample selected from one population is not

Aine i
related to the sample selected from the psinall (pe B UAl Aially Jadi 3 Y 2l 5 adine (pe B UA) Aisall
second population. LAl

(paired or matched samples) (Aadaiall o 45 yiaall Ciligall) dail) i)

Each member of one sample corresponds to a

SAY) Al (B gime aa (38 gl saa) g die B gme S
member of the other sample.

Independent Samples Dependent Samples

Sample 1 Sample 2 Sample 1 Sample 2



Example: Independent and Dependent MlDOCEAI\I
Samples

Classify the pair of samples as independent or dependent.
«  Sample 1: Resting heart rates of 35 individuals before drinking coffee.
Boedll o pd J8 13,8 35 1 alill by pia ¥ aea 1] Al
«  Sample 2: Resting heart rates of the same individuals after drinking two cups
of coffee.
5 sl Cpe pailaid (o 5 ey o) A adil Aa ) oL () by pa Jaza 22 Al

(The samples can be paired with respect to each individual)
(28 IS by Lad cilipml) ) 531 (Sa) i) el



Example: Independent and Dependent MIDOCEA[\I
Samples

Classify the pair of samples as independent or dependent.
20 e ) clinl) 2 55 Chia

«  Sample 1: Test scores for 35 statistics students.
sbaa¥) Jlaw A& Ga 35 1 HLaa¥) cils ja 1] dal)

«  Sample 2: Test scores for 42 biology students who do not study statistics.
sbaa¥) Gaun Y il elal) GOl (e Gla 42 1 Laa) cila 5o 12 Al

(Not possible to form a pairing between the members of the
samples; the sample sizes are different, and the data represent scores for different
individuals.)

il it g edaline Cligall alaad GV cciliml) elizact G o 581 S Saall (e () dlisall cilipe]l
(.onlisa al AY Gl s



| | MIDOCEAN
Two Sample Hypothesis Test with

Independent Samples

A statistical hypothesis that usually states there is no difference
between the parameters of two populations.

Always contains the symbol <, =, or >.

OISl (e e gane Clalza 0 (38 292 a2 o Bile (ali diliaa) 40 8

A statistical hypothesis that is true when A is false.
Always contains the symbol >, #, or <.
Aakla () oS g tall (i all Ladie dagaia )5S dilas) A



Two Sample Hypothesis Test with
Independent Samples

{Hoi Hi = Ho {H(}: M1 S My {HG: M1 2 Mo
Hy:py # 1y Hy:py >y Hy:py <y

Regardless of which hypotheses you use, you
always assume there 1s no difference between the
population means, or p; = L,.



Two Sample z-Test for the Difference Between MIDOCEAI\I
Means Large Samples

Three conditions are necessary to perform a z-
test for the difference between two population

O Gl LA o a4 ) 5 da Ja g 5l 4500 <l
means p, and p,.

CrilSa (adas
1. The samples must be randomly selected. Lol sde cilipall Hlidl) b o sy
2. The samples must be independent. Al i) 585 ) o

S al 135 ¢ J8Y) e 30 due IS ana 0580 ol ey
& gxith ) 5 adine JS1 058 Of om0 Y

3. Each sample size must be at least 30, or,
If not, each population must have a
normal distribution with a known
standard deviation.



Steps for conducting Testing the Difference MIDOCEA[\I
Between Means (Large Independent Samples)

1- State HO and Ha
2- Identify a

3- Critical value

4- Test statistic

5- Take decision



Two Sample z-Test for the Difference M|DOCEA|\I
Between Means

The test statistic Is

(X, —X,) — (44— &)
"71: n 5§
n,. n,

When the samples are large, you can use s, and s, in place of o
and o,. If the samples are not large, you can still use a two-sample

z-test, provided the populations are normally distributed and the
population standard deviations are known.

——




Example: Two-Sample z-Test for the Difference

Between Means

A consumer education organization claims
that there Is a difference in the mean credit
card debt of males and females In the
United States. The results of a random
survey of 200 individuals from each group
are shown below. The two samples are
Independent. Do the results support the
organization’s claim? Use o = 0.05.

b
@ %, =$2290

= s;=$750
n, =200

Q; @)é (ﬂm Oi 5“ © “ .....:... - I' . L;QJ:

s

U N I R

W ) sl sl ilis L Lagh s asial) Y sl

Ja oliliieae el de gaae JS (0 2,8 200 Jeid

%, = $2370
s, = $800
n, =200

Females (1) Males (2) ?

Silalaiall sle ] ac i il
a=0.05

i

T
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Solution: Two-Sample z-Test for the IDOCE 'll]
Difference Between Means otV ers |l
CHy = * Rejection Region:
: Ha: 1y '7& 1,
a= (.05
* n,=200, n,=200
' Z
. critical value=-1.96 and 1.96 'l'%" 0 196
+ Test Statistic: -1.03
_ (X —%)— (14— 1) * Decision: Fail to Reject H,
52 o2 At the 5% level of significance,
— there is not enough evidence to
o support the organization’s
(2290 —2370) -0 claim that there is a difference

= — =-1.03 in the mean credit card debt of
\/ 750> 800

A

+ males and females.
200 200




8.2 Testing the Difference Between Means MIDOCEA[\I
(Small Independent Samples)

If samples of size less than 30 are taken from normally-
distributed populations, a #test may be used to test
the difference between the population means p, and

. JS de ) g0 A8 e sana (00 30 (10 il pany Ciline 341 3 13)
2-

Three conditions are necessary to use a #-test for small

. . . "'!"a “ ..1. n ‘ v o \ya_’ . L B g\sm‘ﬂm
independent samples: B yual SipaLlaiiaiid A )5 a8 g g

Lol sde cilipall a2 of G
1.  The samples must be randomly selected. Al Gl oS5 o can

2.  The samples must be independent. (bl )l aadae JSO G oS o) s

3.  Each population must have a normal
distribution.



Testing the Difference Between Means MIDOCE Al\]
(Small Independent Samples)

The standardized test statistic is

f — (%= %) — (4~ 1)

Ox—x

The standard error and the degrees of freedom of the
sampling distribution depend on whether the
population variances are equal.



Testing the Difference Between Means
(Small Independent Samples)

* Variances are equal
= The standard error for the sampling distribution of

X; — X, 1S > >
b2 \j(”l_l)‘sf"—(”j_l)gi _ l+L

Ox_x = n+n,—2 no n,

“ df=n+n -2
* Varlances are not equal
* the standard error 1s

7
Sf W
O 5 = T
% non

* d.f =smallerofn, — 1 orn,—1

2 o

I~



Test Statistic

* Variances are equal

(%= %) = (14— 115)

fo 2 :(fl_fz)_(ﬂl_ﬂz)
\/(”1 -1) 512 + (;?37— 1) S§ _\/1 n i Siz + S§
F?l <4 ??: -_— L f?l }?2 nl nz

" di=n -2 * d.f=smaller of n, — 1 orn, — 1



Example: Two-Sample t-Test for

the Difference Between Means

A manufacturer claims that the calling
range (in feet) of its 2.4-GHz cordless
telephone is greater than that of its
leading competitor. You perform a study
using 14 randomly selected phones from
the manufacturer and 16 randomly
selected similar phones from its
competitor. The results are shown
below. At a = 0.05, can you support the
manufacturer’s claim? Assume the
populations are normally distributed and
the population variances are equal.

s

U N I

Juaiy¥) Uas o daiiad) S HEl gas) e
2.4 33 i Jany (520 S el (m3810)
oalall Jlaiyl sas e ST 358 Lana
aladinly du )0 ol o) liSay | i Hl) Lgudliag

dniiaall 4S Hall (e W) sde Lo L) o5 ila 14
Lelia (e W) gic L LAl o3 Ll il 165

4,500 s aed iay b ol Aigga il
I 5o )50 O o (o y38) Sdaiiadll
A sl QL il Gl 5 o2l

Manufacturer (1) Competition (2)

n =14

x, = 12751t
s, =451t

x, =1250ft
s, =30 ft
n,=16
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Solution: Two-Sample t-Test for
the Difference Between Means

* Hy: py<p,
: Ha: (o | > M,

a= (.05
- df.=14+16-2 =28

. critical value=1.701

»  Test Statistic: ?

* Rejection Region:

1.701

» Decision: ?

?



T- distribution table

Level of

confidence, ¢ 0.50 0.80 0.90 0.95 0.98 0.99
One tail, o 0.25 0.10 0.05 0.025 0.01 0.005

d.f. Two tails, a 0.50 0.20 0.10 0.05 0.02 0.01
1 1.000 3.078 6.314 12706 31.821 63.657
z 816 1.886 2920 4.303 6.965 9.925
3 .J65 1.638 2.353 3.182 4.541 5.841
4 41 1.533 2132 2776 3.747 4.604
5 S2T 1.476 2015 2.571 3.365 4.032
6 J18 1.440 1.943 2.447 3.143 3.707
7 11 1.415 1.895 2.365 2,998 3.499
B8 06 1.297 1.860 2.306 2.896 3.355
o 703 1.383 1.833 2.262 2.821 3.250
10 LS00 1372 1.812 2.228 2.764 3.169
11 697 1.363 1.796 2.201 2.718 3.106
12 695 1.356 1.782 2.179 2.681 3.055
13 694 1.250 1.771 2.160 2.650 3.012
14 692 1.345 1.761 2.145 2.624 2977
15 691 1.341 1.753 2.131 2.602 2.947
16 690 1.337 1.746 2120 2.583 291
17 689 1.333 1.740 2110 2.567 2.898
18 688 1.330 1.734 2.101 2.552 2.878
19 588 1.328 1.729 2.093 2.539 2.861
20 687 1.325 1.725 2.086 2.528 2.845
21 686 1.323 1.721 2.080 2.518 2.831
22 686 1.3 1.717 2.074 2.508 2.819
23 685 1.219 1.714 2.069 2.500 2.807
24 685 1.318 1.711 2.064 2.492 2797
25 684 1.316 1.708 2.060 2485 2787
26 684 1.315 1.706 2.056 2479 2779
27 684 1.314 1.703 2.052 2473 2.7
28 683 1.313 1.701 2.048 2.467 2.763
29 683 1.311 1.699 2.045 2.462 2.756
o0 674 1.282 1.645 1.960 2.326 2.576




Solution: Obtaining Test statistic

P (fl_fz)_(/ﬁ_ﬂz)

\/(”1 ~1)si +(n,—1)s; _ i+ 1

n+n,—2 n n

1275-1250)— 0
( 250)

f =

S T
14+16-2 14 16

\/(144)(45)%(16—1)(30)2_ 11

1275-1250)— 0
( )

. ~1.811
13.8018

t= -




Solution: Two-Sample t-Test for
the Difference Between Means

* Hy: py<np,
: Ha: "ll > ”2
o= (.05
- df.=14+16-2=28

. critical value=1.701

* Test Statistic:
=1.811

* Rejection Region:

0.05

0 1.701 !

|
1.811

* Decision: Reject H,

At the 5% level of significance,
there 1s enough evidence to
support the manufacturer’s
claim that 1ts phone has a
greater calling range than its
competitors.



Example: Two-Sample t-Test for the

Difference Between Means

The braking distances of 8 Volkswagen
GTls and 10 Ford Focuses were tested
when traveling at 60 miles per hour on
dry pavement. The results are shown
below. Can you conclude that there is a
difference Iin the mean braking
distances of the two types of cars? Use
a = 0.01. Assume the populations are
normally distributed and the population
variances are not equal. (Adapted from
Consumer Reports)

GTI(1) Focus (2)

X, =1341t
s, =6.9 ft

n =238

s

U N I

ol G g8l o 8 ) el s LA o
Dl die (S 8358 b 105 ) 5 o>
calall Cava Yl e deludl 8 S 60 de o
DA 3 s 5 b ey A oLl Aissa il
f ) e gb G Ada ) il Jans gia B
Ol el IS5 0 5o 90 QS O a8l
D2 (e atifa) Ay luie Cund Gl Gl

x, =143ft
5, =2.6 ft
n,=10
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R

i

T

Y
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_(134-143)-0 _
6.9° 2.6
_|_

Solution: Two-Sample t-Test

critical value=-3.499 and 3.499

Test Statistic:

V 8

10

—3.496

* Rejection Region:

3499 0 3.499 '

-3.496

* Decision: Fail to Reject F,
At the 1% level of significance,
there 1s not enough evidence to
conclude that the mean braking
distances of the cars are

different.



T- distribution table

Level of

confidence, ¢ 0.50 0.80 0.90 0.95 0.98 0.99
One tail, o 0.25 0.10 0.05 0.025 0.01 0.005

d.f. Two tails, a 0.50 0.20 0.10 0.05 0.02 0.01
1 1.000 3.078 6.314 12706 31.821 63.657
z 816 1.886 2920 4.303 6.965 9.925
3 .J65 1.638 2.353 3.182 4.541 5.841
4 41 1.533 2132 2776 3.747 4.604
5 S2T 1.476 2015 2.571 3.365 4.032
6 J18 1.440 1.943 2.447 3.143 3.707
7 11 1.415 1.895 2.365 2,998 3.499
B8 06 1.297 1.860 2.306 2.896 3.355
o 703 1.383 1.833 2.262 2.821 3.250
10 LS00 1372 1.812 2.228 2.764 3.169
11 697 1.363 1.796 2.201 2.718 3.106
12 695 1.356 1.782 2.179 2.681 3.055
13 694 1.250 1.771 2.160 2.650 3.012
14 692 1.345 1.761 2.145 2.624 2977
15 691 1.341 1.753 2.131 2.602 2.947
16 690 1.337 1.746 2120 2.583 291
17 689 1.333 1.740 2110 2.567 2.898
18 688 1.330 1.734 2.101 2.552 2.878
19 588 1.328 1.729 2.093 2.539 2.861
20 687 1.325 1.725 2.086 2.528 2.845
21 686 1.323 1.721 2.080 2.518 2.831
22 686 1.3 1.717 2.074 2.508 2.819
23 685 1.219 1.714 2.069 2.500 2.807
24 685 1.318 1.711 2.064 2.492 2797
25 684 1.316 1.708 2.060 2485 2787
26 684 1.315 1.706 2.056 2479 2779
27 684 1.314 1.703 2.052 2473 2.7
28 683 1.313 1.701 2.048 2.467 2.763
29 683 1.311 1.699 2.045 2.462 2.756
o0 674 1.282 1.645 1.960 2.326 2.576




Section 8.3: Testing the Difference Between D
Means (Dependent Samples) UN TV

* To perform a two-sample hypothesis test with
dependent samples, the difference between each data
pair is first found:

" d = x;{ — x, Difference between entries for a data pair

- The test statistic is the mean d of these differences.

" g- 2d  Mean of the differences between paired
| n data entries in the dependent samples

« The standard deviation of the differences between the paired data

entries in the dependent samples -
— 2 (Xd)”
Sd=\/2(d—d)“ =\/2d -

n—1 n—1




Testing the Difference Between M|DOCEAI\I
Means (Dependent Samples)

Three conditions are required to conduct the test.

1. The samples must be randomly selected. OWAY) o) jaY Ao gl o gl 4305 Sllia
2. The samples must be dependent (paired). L) sde Ciliall Hlad) o casy
3. Both populations must be normally distributed. (A ia) Aali i) (5S35 Gl g

_ (b JS i gead) IS a5 68 () ey
If these conditions are met, then the sampling

distribution for d is approximated by a &
distribution with 7— 1 degrees of freedom, where 7
Is the number of data pairs.




Testing the Difference Between
Means (Dependent Samples)

*The test statisticis ( = 2.d
n

*The standardized test statistic is

d — 4

t =

*The degrees of freedom are

QAR



Null Hypothesis and Alternative Hypothesis

First Case:
Ha:H,+

Second Case:

H[):tud <

Ha: ;>
Third Case:
Hy: ;=
Ha:l,; <



Example: Testing the Difference Between
Means (Dependent Samples) U

A golf club manufacturer claims that old scores
are greater than new scores even if using the
manufacturer’s newly designed golf clubs. Eight
golfers are randomly selected, and each is asked
to give his or her most recent score. After using
the new clubs for one month, the golfers are
again asked to give their most recent score. The
scores for each golfer are shown in the table.
Assuming the golf scores are normally
distributed, is there enough evidence to support
the manufacturer’s claim at a = 0.10?

s

daaaall ol sall o jlias pladin) Al 8 s 3a0al) Cq\_id\
daii Choal sl agia JS (e allag g ¢ A pdie JS30 il gall
(e dlay caal g el Baad 3aaall G jliaal) aladin) day 4l
ae ol aeaili Caaal anad (g 215 je il gl e

danl il o Gl i) e Jgaall A cal e eV JS i)
o2} L4 Ll in Jgh « pme IS5 Lans 3 58 o il o
a=0.10

Golfer 1 2 3

Score (old) 89 84 96

Score (new) R 83 02

84 76 91 80 91

R

i

B

Y

ﬂ!



Solution: Testing the Difference Between DOCE ill
Means (Dependent Samples) univeErs Tyl

« Hy: py<0 - Rejection Region:

) Ha: l'ld:} 0 ?

e
a= 0.10
- df.=8-1=7 0 1415 '
. critical value=1.415 » Decision: ?

» Test Statistic: ?



T- distribution table

Level of

confidence, ¢ 0.50 0.80 0.90 0.95 0.98 0.99
One tail, o 0.25 0.10 0.05 0.025 0.01 0.005

d.f. Two tails, a 0.50 0.20 0.10 0.05 0.02 0.01
1 1.000 3.078 6.314 12706 31.821 63.657
z 816 1.886 2920 4.303 6.965 9.925
3 .J65 1.638 2.353 3.182 4.541 5.841
4 41 1.533 2132 2776 3.747 4.604
5 S2T 1.476 2015 2.571 3.365 4.032
6 J18 1.440 1.943 2.447 3.143 3.707
7 11 1.415 1.895 2.365 2,998 3.499
B8 06 1.297 1.860 2.306 2.896 3.355
o 703 1.383 1.833 2.262 2.821 3.250
10 LS00 1372 1.812 2.228 2.764 3.169
11 697 1.363 1.796 2.201 2.718 3.106
12 695 1.356 1.782 2.179 2.681 3.055
13 694 1.250 1.771 2.160 2.650 3.012
14 692 1.345 1.761 2.145 2.624 2977
15 691 1.341 1.753 2.131 2.602 2.947
16 690 1.337 1.746 2120 2.583 291
17 689 1.333 1.740 2110 2.567 2.898
18 688 1.330 1.734 2.101 2.552 2.878
19 588 1.328 1.729 2.093 2.539 2.861
20 687 1.325 1.725 2.086 2.528 2.845
21 686 1.323 1.721 2.080 2.518 2.831
22 686 1.3 1.717 2.074 2.508 2.819
23 685 1.219 1.714 2.069 2.500 2.807
24 685 1.318 1.711 2.064 2.492 2797
25 684 1.316 1.708 2.060 2485 2787
26 684 1.315 1.706 2.056 2479 2779
27 684 1.314 1.703 2.052 2473 2.7
28 683 1.313 1.701 2.048 2.467 2.763
29 683 1.311 1.699 2.045 2.462 2.756
o0 674 1.282 1.645 1.960 2.326 2.576




Solution: Obtaining test statistic

d = (old score) — (new score)

Old New d d?
89 83 6 36
84 83 1 |
96 92 4 16
82 84 -2 4
74 76 -2 4
92 91 | 1
85 80 5 25
91 91 0 0

=13 |2 =87

I
g=29_13_, 615
n 8
2
sd? - &)
S ;= n
n-—1
_(@13)°
) \/87 :
8—1
~3.0677
* Test Statistic:
d—p,; 1.625-0 1498

sd/f 3.0677//8

%

E
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Solution: Testing the Difference Between

[

IDOCE [ll
Means (Dependent Samples) onivERs vl

o Hy: pg<0 » Rejection Region:

- H,: pg>10

o= 0.10 r

_ _ 0 1415
- df.=8-1=7 { Aog

* Decision: Reject H,
At the 10% level of significance,
. e the results of this test indicate
Test Statistic: that after the golfers used the
d fy;  1.625-0

new clubs, their scores were

~1.498
S / Jn ’% 0677/ \/— significantly lower.

critical value=1.415




Section 8.4: Testing the Difference MIDOCEA[\I
Between Proportions

Used to test the difference between two population proportions, p,
and p,.

Three conditions are required to conduct the test:

1. The samples must be randomly selected.

2. The samples must be independent.

3. The samples must be large enough to use a normal sampling
distribution. That is,
mp, =5, mg, 25 mp,>5, and n,q, > 5.



Testing the Difference Between
Proportions

* If these conditions are met, then the sampling
distribution for p, — p, 1s a normal distribution

* Mean: y; 5 =P~ D>

* A weighted estimate of p, and p, can be found by

using  _ x +x, ; :
=1 "2 wherex, =mp, and x, =n,p,
n + N, ) )

» Standard error:




Testing the Difference Between
Proportions

* The test statistic 1s p, — p-
* The standardized test statistic 1s
(P, — D) — (P, — p,)

(1
P noony

andg=1-p

Z =

where

_ X tX
n +n,

Note: n,p, ng, n,p, and n,qg must be at least 5.



Example: Testing the Difference Between MIDOCEA[\I
Proportions

In a study of 200 randomly selected adult female

and 250 randomly selected adult male Internet Ul piie W lgial) 5 3ally 5 200 ele <yl dud 0 b
users, 30% of the females and 38% of the males ) Ay e“ Sl @u\ i Y e e 50250 5
Sald_ that they plan to shop online at least once Oty gl 5 S (30 9438 5 Y e 930 JB (G s
during the _ next m_onth._ At il edll IMA JEYI e 33al 5 8 e i Y1 e (3 gual
a = 0.10 test the clalrr_l that there is a difference s L SEOIOE G N g sl N el
between the proportion of female and the i AN e (5 gnil oy ghalady udll ) S31 e i Y
proportion of male Internet users who plan to shop ' " T ‘
online.
Solution:

1 = Females 2 = Males



Solution: Testing the Difference
Between Proportions

* Hy: p,=p,
: Ha: Pl 75}5'2

. a=0.10
. 1,=200, n,=250

« critical value=-1.645 and 1.645

» Test Statistic: 'I)

U

* Rejection Region:

e

-1.645 0

* PDecision:

1.645

s

N |

Z

p

R

i

T

p

Y
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Solution: Obtaining test statistic

x, = n p, =60 x, =n,p, =95

x, +x,  60+95
n, +n, 200+ 250

P ~ 0.3444

g=1—p=1-0.3444 = 0.6556

Note:
mp =2000.3444) =5 mng =200(0.6556) =5
n,p=250(0.3444) =5 n,g =250(0.6556) =5

:(ﬁl—ﬁz)—(pl—pz)m (0.30-0.38)—(0)

\jf—g.(ni + : J N \X(o_3444) . (0.6556)-[23}0 N Z;OJ

1
~—1.77



Solution: Testing the Difference ID

Between Proportions 4
* Rejection Region:

© Hy: p,=p,

: Ha: P1 ?EPZ

c o= 0.10 -10645 0 1.645 ~

|

» n=200, n,=250 -1.77
* Decision: Reject I,

» critical value=-1.645 and 1.645 At the 10% level of
significance, there 1s enough
evidence to conclude that there

» Test Statistic: is a difference between the

S =177 proportion of female and the

proportion of male Internet
users who plan to shop online.



Example: Testing the Difference

Between Proportions

A medical research team conducted a study to test the
effect of a cholesterol reducing medication. At the
end of the study, the researchers found that of the
4700 randomly selected subjects who took the
medication, 301 died of heart disease. Of the 4300
randomly selected subjects who took a placebo, 357
died of heart disease. At a = 0.01 can you conclude
that the death rate due to heart disease is lower for
those who took the medication than for those who
took the placebo? (Aaapted from New England
Journal of Medicine)

1 = Medication

2 = Placebo
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Solution: Testing the Difference
Between Proportions

* Hy: p, 2> p,
‘ Ha: P1<P2

a= 0.01
. 1n,=4700, n,=4300

« critical value= -2.33

+ Test Statistic: ?

* Rejection Region:

-2.33 0

* Decision: ?



Solution:

z =

Obtaining test statistic

3 301 . , 357
P =1 ~0.064 p, == — 0.083
n, 4700 > nm, 4300
S_Xtx | 3014357 oo
n, +7, 4700+ 4300
Z=1-p=1-0.0731=0.9269
Note:

P =A4700(0.0731) =5 mg =4700(0.9269) = 5
1, p =4300(0.0731) =5 n,g =4300(0.9269) = 5

(P, —D,)—(p,—p,) N (0.064—0.083)—(0)

1

1

11
el B 0.0731)-(0.9269) ¥
\/pq (n +HJ \/( ) ( ) [4700 4300

1 2

|



Solution: Testing the Difference 1D
Between Proportions
* Rejection Region:

* Hy: p,2p,

: Ha: P1 <p2

.+ a=0.01 233 0 i
> n,;=4700, n,=4300 -3.46

* Decision: Reject H,

At the 1% level of significance,
there 1s enough evidence to
conclude that the death rate due

. Test Statistic: to heart disease is lower' for'
those who took the medication

z=-3.46 than for those who took the
placebo.

critical value= -2.33



Chapter Summary MIDOCEAI\I

8.1 Testing the Difference Between Means (Large Independent Samples)
8.2 Testing the Difference Between Means (Small Independent Samples)
8.3 Testing the Difference Between Means (Dependent Samples)

8.4 Testing the Difference Between Proportions



Un Solved Examples

No need for the degrees of freedom When obtaining the critical value using
1 test

t k) aladinds da all dedll o Jpaall vio 4 all s il ploal s g Y



Un Solved Examples

If H,:P, =P, a=0.1_n,=200 and n, =250 critical value—1.6 and 1.6 and test

statistics - =-1.9, then we fail to reject H,

~16and16 =Aa nlldedlly B - P =P, @=0.1, n, =200 and n, =250 U513
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