1-Single Mean

(if o known):

Hypotheses Testing

Hypotheses | H,: 1=, S ISRTIETA Ho: 112 |,

Ha: =11, Ha: = 1, Ha:pt <,

Test Statistic Calculate the value of: Z= L"E ~N(0.1)

(T.S.) a/n

RR. & AR

of H,

E"*R,',e Zap Zy_ap ifR“o AR oW 7z, o ':ffnﬁo RA. Z, ARolHo
=—Zgp =-Z, °

Crifical Zon and —Z Lio=—-7Z,4 Z,

value (s)

Decision: We reject H, (and accept H,) at the significance level o if:
Z<7Z,, oOr L>71.,=-7Z, < 7,
2>Z1-an=—Zup

Two-Sided Test One-Sided Test | One-Sided Test

(if o unknown):

Hypotheses | Hy: pu =1, Ho: [L< 1o H,: 1L 1L,
Ha = o Hatp>po Ha <,
Test Statistic aleulate 1l he of: f= X—u,
(T.S.) Calculate the value of: 7= Sidn t(n—1)
(df =v=n-1)
RR. & AR.
of H,
1w o )
F;ﬁ;o tos ti-ae Ro'rRH,, i L (I ':'rﬂﬁo E’:Rﬁe ta AR athe
=-Lamg ='tu,
Critical ton and — typ t1-a=—1q4 to
value (s)
Decision: We reject H, (and accept Hy) at the significance level . if:
t<tgy, O >t =—1g4 t<t,
U= Tan=—tan
Two-Sided Test One-Sided Test | One-Sided Test
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Question 1:

Suppose that we are interested in estimating the true average time in seconds it takes an adult to
open a new type of tamper-resistant aspirin bottle. It is known that the population standard
deviation is ¢ = 5.77seconds. A random sample of 40 adults gave a mean of 20.6 seconds. Let u
be the population mean, then, to test if the meanu is 21 seconds at level of significant 0.05
(Ho:pu = 21 vs Hy: u # 21) then:

(1) The value of the test statistic is:

c=571 n=40 X =20.6

_X-p, 206-21

Z = = = -—0.443
o/Nn 5.71/4/40

(A) 0.443 (B) - 0.012 (D) 0.012
(2) The acceptance area is:
w2
the F1-arz  Zap ¥R
“Zap
-1.96 1.96
Zl_ﬁ =Z_ 005 =Zpo75 = 1.96
2 ==
(A) (-1.96, 1.96) (B) (1.96, =) (C) (-o0, 1.96) (D) (-0, 1.645)
(3) The decision is:
(A) Reject H, (B) Accept Hy (C) no decision (D) None of these

|P —value = 2 x P(Z < —0.443) = 2 x 0.32997 = 0.66 > 0.05|
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Question 2:

If the hemoglobin level of pregnant women (el 2/ ) is normally distributed, and if the
mean and standard deviation of a sample of 25 pregnant women were X = 13 (g/dl),s = 2
(g/dl).Using @ = 0.05, to test if the average hemoglobin level for the pregnant women is

greater than 10 (g/dl) [Ho : <10, Ha: ©>10].

(1) The test statistic is:

__X-10 __X-10 __X-10 __X-10
Wz=_72 (B)Z=74 Ct="7% D) t=5 7=
(2) The value of the test statistic is:
X — 13 —-10
_ Ko _ _
S/\Nm 2/4/25
(A) 10 (B) 1.5 ©) 75 (D) 37.5
(3) The rejection of Ho is :
ti—an-1 = toos24 = 1.711
(A) Z< -1.645 (B) z> 1.645 O t<-1.711 (D) t>1.711
(4) The decision is:
(A) Reject Ho (B) Do not reject (Accept) Ho
(C) Accept both Ho and Ha (D) Reject both Ho and Ha
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2-Two Means:

Case:

Hypotheses |H.: ;- 1,=0 He: |1y — U =0 Hollj— 1,20
Ha: ly — 1, =0 Ha:lh —1,= 0 Hat 1 -1, <0
Test Statistic B X, - X,
For the First | =~ [ 5 3 ~ N(0.1) {if o and o3 are known}
1, %

R.R. and
AR. ofH,

Second Case)

R.F.
of Hg

t =2

R.E.
ton 5 Hy
== tap

(For the First 1-a
Case) e Zicap  Zap RE AR of iy Zo B R Z1a ATOTHo
==Ly ==Ly
Test Statistic X, —-X,
For the Sccond | 1 = g2 g2 ~tmrn=2)  {if oi=c3=0" is unknown}
Case: 242
Vm n
R.R. and
AR ofH,
(For the | —a

AR of Hy b R.R.

af Hg

J o

R.R. AR. of H
athy t1=a &
=-tq

Decision:

Reject H, (and accept Hy) at the significance level a if:

T.S. € R.R.
Two-Sided Test

T.S. = R.R.
One-Sided Test

TS. € RR.
One-Sided Test
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Question 1:

A standardized chemistry test was given to 50 girls and 75 boys. The girls made an average of
84, while the boys made an average grade of 82. Assume the population standard deviations are
6 and 8 for girls and boys respectively. To test the null hypothesis
Hoipy —uy; <0 VSHy: g —puy, >0 use a = 0.05
(1) The standard error of (X; — X5) is:

girls: n, =50, X, =84, 6, =6
boys: n, =75 X,=82, 0,=8

— _ 2 2
S.E(Xl—xz)=\/Z—1+"—2=\/62+§—1.2543
1

n, 50 75

(2) The value of the test statistic is:

z=taX) (48D _ 2 _[15945

2 2 62 62 12543
1,2 50 75
ni ny

(3) The rejection region (RR) of Ho is:

1.645

Zi—q =Z1-005 = Zoos = 1.645

(A) (1.645,0) (B) (—o0,—1.645)
(C) (1.96,) (D) (—,—-1.96)
(4) The decision is:
(A) Reject Ho (B) Do not reject (Accept) Ho
(C) Accept both Ho and Ha (D) Reject both Ho and Ha

|P — value = P(Z > 1.25) = 1 — P(Z < 1.25) = 0.10565 > 0.05|
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Question 2:

Cortisol level determinations were made on two samples of women at childbirth. Group 1
subjects underwent emergency cesarean section following induced labor. Group 2 subjects
natural childbirth route following spontaneous labor. The sample sizes, mean cortisol levels, and
standard deviations were (n; = 40,%, = 575,0;, = 70),(ny, = 44,%, = 610,0, = 80)

If we are interested to test if the mean Cortisol level of group 1 (u, ) is less than that of group 2
(uy ) atlevel 0.05 (orHy: pq = py vs Hy: iy < s ), then:

(1) The value of the test statistic is:

7 = (X1—X3) _ (575-610) —[—2138

702 802
0% o3 2
142 40

(A) -1.326 (B)-2.13 (C) -2.576 (D) -1.432

(2) Reject Hy if :

|
R.R. "AR.ofH
of Hg 41— °

-1.645

Zl—a - 20_95 - 164‘5
(A) Z>1.645 (B) T >1.98 (C) Z< -1.645 (D) T <-1.98

(3) The decision is:

(A) Reject H (B) Accept H, (C) no decision (D) none of these

|P — value = P(Z < —2.138) = 0.01618 < 0.05|
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Question 3:

An experiment was conducted to compare time length (duration time in minutes) of two types of
surgeries (A) and (B). 10 surgeries of type (A) and 8 surgeries of type (B) were performed. The
data for both samples is shown below.

Surgery type A B
Sample size 10 8
Sample mean 14.2 12.8
Sample standard deviation | 1.6 2.5

Assume that the two random samples were independently selected from two normal populations
with equal variances. If u, and g are the population means of the time length of surgeries of
type (A) and type (B), then, to test if u, is greater than ug at level of significant 0.05

(Hy: g < pgvs Hy:pg > ug) then:

(4) The value of the test statistic is:

_ Si(ny-1)+5%2(np—1) _ 1.6%(10-1)+2.5%(8-1)

sz =4.174
n1+n2—2 10+8-2
t= ()?1;)?2)1 _ (14.2—121.8)1 _[142
Sp /n—1+n—2 V4174 /EJ’E
(5) Reject Ho if :
B %
AR. of Ho iﬁ %fRHO
ti—an, +n,—2 = Loos10+8-2 = Loos16 = 1.746
(A) Z>1.645 (B) Z<-1.645 (©) T>1.746 (D) T< -1.746
(6) The decision is:
(A) Reject H, (B) Accept Hy, (C) no decision (D) none of these
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Question 4:

A researcher was interested in comparing the mean score of female students #1, with the

mean score of male students #z in a certain test. Assume the populations of score are normal
with equal variances. Two independent samples gave the following results:

Female male
Sample size ny, =5 n, =7
Mean i, =82.63 %, = 80.04
Variance sf =15.05 57 = 2079

Test that is there is a difference between the mean score of female students and the mean score of
male students.

(1) The hypotheses are:
(A) Ho:pq = po (B) Ho: g = (C) Ho: iy < (D) Ho: g < iz
Hy:py # po Hy:py < pp Hy:py > o Hyrpn >

(2) The value of the test statistic is:

_ Si(ny —1) +S3(n; — 1) 15.05(4) + 20.79(6)

z = 18.494
Sp Ny +ny—2 5+7-2 8.49
X, —X 82.63 —80.04
£=t 11 2)1= =[1.029
1 1
Sp n—1+n2 18.494 §+7
(A) 1.3 (B) 1.029 (C)0.46 (D) 0.93
(4) The acceptance region (AR) of Ho is:
a/2
.R. R.R.
of Hg
-2.228 2.228
tl—%,n1+n2—2 = t1_0-705,5+7_2 = to.97510 = 2.228
(A) (2.2281, ) (B) (—o,—2.2281)
(©) (-2.228, 2.228) (D) (-1.96, 1.96)
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Question 5:
A nurse researcher wished to know if graduates of baccalaureate nursing program and graduate
of associate degree nursing program differ with respect to mean scores on personality inventory
at o. = 0.02. A sample of 50 associate degree graduates (sample A) and a sample of 60
baccalaureate graduates (sample B) yielded the following means and standard deviations:

X, =88.12, S, =105, n, =50
Xy = 83.25, Sz =112, ng = 60

1) The hypothesis is:
A) Ho:piy < pp vs Hyiplg > gy B) Ho:uy = pz vs Hytpy < iy
CQHypqg =puy vs Hi: pq # Uy D) None of the above.
2) The test statistic is:
A Z B)t COF D) None of the above.
3) The computed value of the test statistic is:

, . 5 3 2 _ 2 _
Sp? = AV 1) 1057 (50-D+1127(60-1) _ 19g 55

n1+n2_2 50+60—-2

t = (X,-X,) __  88.12-83.25 _

1.1 1 1
Sp n—1+n—2 118.55 54‘%

4)  The critical region (rejection area) is:

-2.33 2.33

l, a

1— t. o.02 = t0.99,108 = 2.33

51 +ny—2 - 1-=5=, 50+60-2
A) 2600r-2.60 B) 2.060r-2.06 C) 2.330r-233 D)258
5) Your decision is:

A) accept & reject H, B) accept H,  C) reject H, D) no decision.
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Single proportion:

Hypotheses | Hy: p=p, H,:p =p, H.,: p = p,

Ha: p #po Ha'p = po Ha'p = po
Test Statistic P— Py )
(T.S.) Illpﬂ(l_pn) ~N(0.1)

V' n
RR. & AR.
of H,
l-a o o r 1-a \
Ao urz Ly-arz W AR of Ha RR. | RR AR ol Fg
==Zam - EI_ZU:IQIH" oy Za

Decision: Reject H, (and accept Hy) at the significance level u if:

L<Z,n or
L= Ziran=—Zan
Two-Sided Test

L=l 4=—21,

One-Sided Test

< Z,4

One-Sided Test

77



Question 1:

Toothpaste (ulisY/ o saes) company claims thatmorethan75% of the dentists recommend their
product to the patients. Suppose that 161 out of 200 dental patients reported receiving a
recommendation for this toothpaste from their dentist. Do you suspect that the proportion is
actually morethan75%. If we use 0.05 level of significance to test Hy: P < 0.75, Hy: P > 0.75
then:

(1) The sample proportion p is:

161
n =200, p= 500~ 0.8050

(2) The value of the test statistic is:

5 — 0.805 — 0.75
7=2"P_ —[1.7963

\/po% \/(0.75)(0.25)

n 200

(3)The decision is:

1.645

a = 005 - Zl—a == ZO.95 == 1645

(A) Reject H, (B) Do not reject (Accept) H,
(C) Accept both Hy and Hy (D) Reject both H, and H,

P —value = P(Z > 1.7963) =1 —P(Z < 1.7963) = 1 — 0.96407 = 0.03593 < 0.05|
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Question 2:

A researcher was interested in studying the obesity (<iew/) disease in a certain population. A
random sample of 400 people was taken from this population. It was found that 152 people in
this sample have the obesity disease. If p is the population proportion of people who are obese.
Then, to test if p is greater than 0.34 at level 0.05 (Hy:p < 0.34vs Hy:p > 0.34) then:

(1) The value of the test statistic is:

— 400, =2 =038
TR P T 00 T
H— 0.38 — 0.34
z=22F0 =[1.69
n 00
(A) 0.023 (B) 1.96 (C) 2.50 (D) 1.69

(2) The P-value is

|P—value = P(Z > 1.69) =1 — P(Z < 1.69) = 1 — 0.9545 = 0.0455|

(A) 0.9545 (B) 0.0910 (C) 0.0455 (D)1.909

(3) The decision is:

P — value = 0.0455 < 0.05

(A) Reject Hy, (B) Accept H, (C) no decision (D) none of these



Two proportions:

(T.S.)

u

Hypotheses | H,: p; —p, =0 Hopy—py=0 Ho:py=p220
Haiﬁl—}ﬂziﬂ H&Zpl—p‘g:}[} HA5P1—}?: <0
Test Statistic 7 (p, — P,)

[B-p) , pa-p) ~NOD

R.R. and
AR. ofH,
. 1-a
Hq}ﬁqﬂ Zi—ayz Zan ?}:IRI;I.-, A.R.l:r[l:'l.u Zu E-'fRHﬂ H-;ffHHc. Zi_y MROH
==Lapn =Tfa
Decision: Reject H, (and accept H;) at the significance level u if
ZeR.R.:
Critical Z=7Zun Z>7Z, Z<-27,
Values or Z<—Zun
Two-Sided Test One-Sided Test | One-Sided Test
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Question 1:

In a first sample of 200 men, 130 said they used seat belts and a second sample of 300 women,
150 said they used seat belts. To test the claim that men are more safety-conscious than women
(Ho: p1 — p2 < 0,Hy: py — pp > 0), at 0.05 level of significant:

(1) The value of the test statistic is:

130 150
n1 - 200, pl - - = 065 nz == 300, pz -

200 300~ 0
_ x1+x, 130+ 150
p= = = 0.56
ny +n, 200+ 300
H1 — D 0.65—0.5
_ (D4 - Pz)l _ ( ) (331
__ 1 1
Jpq(ﬁzﬁ-ﬁ;) J(&56)ﬂl44)(§664————)
(2) The decision is:
1.645
Zy-a=Z1-005 =Zpgs = 1.645
(A) Reject Hy (B) Do not reject (Accept) H,
(C) Accept both Hy and Hy (D) Reject both H, and Hy

(3) We can conclude that from confidence interval that

(A) The diabetes proportions may be equal for both proportion.
(B) The diabetes proportions may not be equal for both proportion.

[P —value = P(Z >3.31) = 1 — P(Z < 3.31) = 1 — 0.99953 = 0.00047 < 0.05




Question 2:

In a study of diabetes, the following results were obtained from samples of males and females
between the ages of 20 and 75. Male sample size is 300 of whom 129 are diabetes patients, and
female sample size is 200 of whom 50 are diabetes patients. If Py, P are the diabetes
proportions in both populations and p,,, pr are the sample proportions, then:

A researcher claims that the Proportion of diabetes patients is found to be more in males than in
female (Hy: Py — Pp < 0vs Hy: Pyy — Pe > 0) . Do you agree with his claim, take o. = 0.10

n, =300 , x, =129
nf:200 , Xf:50

(1) The pooled proportion is:

Xm + Xf 129 + 50
= = 0.358
Ny +ny 300+ 200

ﬁ:

(A) 0.43 (B) 0.18 (C)0.358 (D) 0.68

(2) The value of the test statistic is:

(3) The decision is:

1.645

Zi—q = Z1_005 = Zoos = 1.645

(A) Agree with the claim (B) do not agree with the claim (C) Can’t say

|P —value = P(Z > 0.411) =1—-P(Z < 0.411) =1 - 0.65910 = 0.3409 > 0.05|
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