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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




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

7= = = —0.443
o/\n 5.71/V40
(A) 0.443 (B) - 0.012 (C) -0.443

(2) The acceptance area is:

Zg = ZO_OS = 20_025 = 196
2 2

RR.

oty “1-arz Zoapp S
==Zyy
(A) (-1.96, 1.96) (B) (1.96, ) (C) (-0, 1.96)
(3) The decision is:
(A) Reject H, (B) Accept H, (C) no decision

(D) 0.012

(D) (-o0, 1.645)

(D) None of these



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
(2) The value of the test statistic is:
s=2n=25 X=13
X — 13 -10
t=_Fo_ =75
S/Nn 2/4/25
(A) 10 (B) 1.5 ©)75 (D) 37.5
(3) The rejection of Ho is :
ti—an-1 = togs2e = 1.711
; R.R.
AR.ofHo ¢4 o R e
(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



2-Two Means:

Case:

Hypotheses |H,: ;- 1=0 Ho: 1y — U =0 Ho: i — 2 20
Ha: ly —1,#0 Ha:tly — 1> 0 |Harpy — 1, <0
Test Statisfic B X, - X,
For the Fust| =~ [ 3 5 ~ N(0.1) {if o and o3 are known}
1, %

R.R. and
AR. of H,

Second Case)

R.R. RR.
of Hg

tar o Hy

ty =2

== tap

AR of Hy o R.R.

of Hg

(For the First I-a
Case) wing Z1=az Zapp 5 AR otHo  Zg Re R, Z1—a RO
==Zap =-Z,
Test Statistic X, —-X,
For the Second | 1 = 52 g2 ~tm+n-2) {if of=03=c" is unknown}
Case: [ Ry 3
Vm
R.R. and
AR. of H,
(For the l-a

% - a

R.R.
A ti—q AR OHo
==t

Decision:

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

T.5. e RR.
Two-Sided Test

T.5. e R.R.
One-Sided Test

T.5. € RR.
One-Sided Test




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 #o: #1 — #2 = 0 against the
alternative hypothesis a: #1 — #2 = 0 3t 0.05 level of significance:

(1) The standard error of (X; — X,) is:

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

SE®X, —X,) = G A L PP
A m2r T Ing T n, - J50 0 750
(A) 0.2266 ®) 2 (C) 15733 (D) 1.2543

(2) The value of the test statistic is:

(X -X) (84-82) 2

= = = 1.5945
5 5 \/62 g2 1.2543
A4+Z 5075
np Ny
(A) -1.59 (B) 1.59 (C) 1.25 (D) 4.21
(3) The rejection region (RR) of Ho is:
Zl—g = Z 0.05 — Zo_975 = 164‘5
2 ==
11—« o
A.R. of Ho Za %fRI-'I.-_,
(A) (1.645,00) (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 Hp and Ha



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,%, = 575,00, = 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:

_(Xi—-X)  (575-610)

> == —2.138
2 2 70 80
j“—l +22 \/ 70 t g
n,  n,
(A) -1.326 (B) -2.138 (C)-2.576 (D) -1.432
(2) Reject Hy if :
Za == ZO.OS == _1645
« | —}
T:'fRI-'IQ Z1—cx A.R. of Hg
= _Zu.
(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



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

(Ho: g < pugvs Hyipy > ug) then:

(4) The value of the test statistic is:

Sty -1 +S5i(mp —1)  1.6%(10—1) +2.5%(8 - 1)

2 =4.174
5P g+, — 2 10+8-2
X, - X 14.2 — 12.8
t=(11 2)1=( )=1.44
1 1
Sp n1+n2 Vv4.174 1—+§
(A) -1.44 (B) 1.44 (C) - 0.685 (D) 0.685
(5) Reject Ho if :
tan,+n,—2 = to.0s10+8-2 = Lo.0516 = 1.746
A.R. of Hg Coc 'E}Rno
(A) Z>1.645 (B) Z<-1.645 (C) T >1.746 (D) T< -1.746

(6) The decision is:

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



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 xy =82.63 x, = 80.04
Variance sf =15.05 53 =20.79

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 By = Hy (B) Ho;#i = H3 (C)Ho;#1<-lu’2 (D)Ho;“igﬂz
Ha: B4 #H2 Ha.E1 <Hy Ha B4 >Ho Ha.H1 >3

(2) The value of the test statistic is:

_ S2(my — 1) +S52(n; — 1) _ 15.05(4) + 20.79(6)

Sp? = 18.494
p n1 + le - 2 5 + 7 - 2
X, —-X 82.63 — 80.04
t = (11 2)1= = 1.029
f 1 1
Sp n, + n, v18.494 H + Vi
(A) 1.3 (B) 1.029 (C)0.46 (D) 0.93
(4) The acceptance region (AR) of Ho is:
t%,n1+n2—2 = 1_0,705,54_7_2 = t0.025'10 = 2.228
S, tmaz tap S
== tap
(A) (2.2281, ) (B) (=00, —2.2281)

(C) (-2.228, 2.228) (D) (-1.96, 1.96)



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:

XA = 8812, SA = 105, Ny = 50
X, =83.25 Sz=112, ng = 60

1) The hypothesis is:

A) Ho:py < pp vs Hyiplg > gy B) Ho:py = pp vs Hytpy < iy
C)Hy:py = Uy vs Hyipy # 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:

_S2(my — 1) +S52(np; — 1) 10.52(50 — 1) + 11.22(60 — 1)

Sp? — 11855
p n +n, — 2 50 + 60 — 2
X, —X 88.12 — 83.25
t = ( 11 2)1 = — 48.19
/ 1 1
Sp ™ + nz v118.55 50 + 60
A) 2.72 B) 1.50 C)1.86 D) 2.35

4)  The critical region (rejection area) is:

R.R.
ot Hmaz tap G
== tap

A) 2.600r-2.60 B) 2.060r-206 C) 2.330r-233 D)258
5) Your decision is:

A) accept & reject H, B) accept Hy C)reject H, D) no decision.



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

10



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 =5 =08050

(A) 0.75 (8)0.195  (C)0.805 (D) 0.25

(2) The value of the test statistic is:

p—p, 0.805—0.75

Z= = = 1.7963
\/M J (0.75)(0.25)
n 200
(A) 1.963 (B) 1.796 (C) -1.796 (D) -1.963

(3)The decision is:

a = 005 - Zl—C{ = ZO.95 = 164‘5

1 -« o
A.R. of Hp Za F;}RHD
(A) Reject Ho (B) Do not reject (Accept) o
(C) Accept both Hs and Ha (D) Reject both #s and Ha

11



Question 2:

A researcher was interested in studying the obesity (<iw/) 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:

152
n = 400, p=m=038

_p-py_ 0.38-0.34

Z = 1.69
n 400
(A) 0.023 (B) 1.96 (C) 2.50 (D) 1.69

(2) The P-value is

P —value =P(Z >196) =1—-P(Z <1.96) =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 H, (B) Accept H, (C) no decision (D) none of these

12



Two proportions:

Hypotheses |H,: p; —p,=0 H:p,—p,=0 H:p,—p,=0
Hapr —pp#0 Ha:p1 —p2 =0 Ha:p1 —pr <0
Test Statistic 7 (p, —p,)
(TS.) [pa-p) , pa-p ~NOD
\ m My
R.R. and
A.R. of H,
1l - a . l-a
Hq'fﬁgo Zi—ag Zyin E:»ﬁio AR. of Hg Zo I:.FF!H& Ro'fHH,._. F AR oTH
==Zym =-Za
Decision: Reject H, (and accept H;) at the significance level « 1f
ZeR.R.:
Critical Z>7Zan Z=7Z, Z<—Z7Z,
Values orZ<—Zyn

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

13



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,H;: py — py > 0), at 0.05 level of significant:

(1) The value of the test statistic is:

=200, p, = 50 _ 065 300, 1590 _ s
M= =550~ 2 = P2 =355 = 0-

x; +x, 130+ 150

5 = - = 0.56
P = +n, 200+ 300

1 — D 0.65 — 0.5
, <p1p>1 ( ) -3
\/m (7o) J(o 56)(0.44) (755 + 350)
(A)-3.31 (B)5.96 (C)1.15 (D) 3.31
(2) The decision is:
Zy-a =Z1-0.05 = Zoos = 1.645
1 -« «
AR. of Ho Z, %fRI-'I.:.
(A) Reject H, (B) Do not reject (Accept) H,
(C) Accept both Hy and Hy (D) Reject both H, and H,

(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.




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, Pr 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

(1) The pooled proportion is:

Xm +xr 129450

P =t 3004200 038
(A) 0.43 (B) 0.18 (C)0.358 (D) 0.68
(2) The value of the test statistic is:
, (Br—P2)  _ (0.43 — 0.25) o1t

\/m (ni1 + n—lz) \/(0.358)(1 —0.358) (ﬁ + %)

(A) -4.74 (B) 4.74 (C)4.11 (D) - 4.11

(3) The decision is:

Z a = Zl_O__OS = Z0_975 = 196
2

l1-a o«
AR. of |E|° Za F;}RH
(=]
(A) Agree with the claim (B) do not agree with the claim (C) Can’t say

15
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v =285 —~> nermrac \
# X=u- 2 ‘
5 2 L < L s e Wi >
L Exercise #10
A azm.a D
Q1:A study was made of a random sample of 25 records of patients seen at a chronic disease
hospital on an outpatient basis, the mean number of outpatient visits per patient was 4.8 with
standard deviation was 2. Can it be concluded from these data that the population mean is greater
than four visits per patient. Let the probability of committing a type I error be 0.05.
: o
REL = . : .
1-what is the assumption? /< o)L ! T IFCAR e -(:' F43Y A
. -a
g uw L<‘4cu-l‘4) hfr‘\f\’\ﬁ'lj Vo Swaa A s j I ) W
Qu¢zed ,/’/ \-,;-,"1a{:‘—“‘“<‘ ¥ olf=n-1325-1z2y4
2-Hypothesis is? *———-T’*—\ .
M, M>M : L "L)‘ o5 8. = = ¢
Bt g T R Ty e \-ei05 weE
= istic = : F.C T i N 1 ,
_,_3 Te_\sht %tafvfitlc L —A_ A /, = 7 1 o
=0 %o 18 - \_ = 2 T et / """""" ~ -k‘t,ﬁ..—...
Y e | 2 # =th
4-Reject H if nZRH ¥
L ﬂ i ' \
;'57\=7\ ) % . = e = \" 1 'TH "/ ‘Q:A_slr:;"{‘ .-,.___4/"'
S-conclusion is: < e {
\ a)reject Ho’& b)accept Hy g
¥z w2 Q2:1n a sample of 49 adolescents who served as the subjects in an immunologic study, one
¥ {= 2 variable of interest was the diameter of a skin test reaction to an antigen. The sample mean and
¥ ST standard deviation were 21 and 11 mm erythematic, respectively. Can it be concluded from these

data that the population mean is less than 30? let 0=0.05

1-what is the assumption?

A wonbwser new-oeraal o 1 Ngsacs - - :
- gL (n 36)

2-Hypothesis is?

M 50 M €30

Ho o v Ro
3-Test statistic=

X = s A oz R
2: _-)_’_T_C_ﬁ: E_ = = - 5--7‘27
= T:.: S e
Ho- ""‘v’\/ N \‘r"-/"/— _‘\H'.-—--_/"

4-Reject Hy if/_% " ‘ = 2 9 e :
Syl Z < =z > \ W

sznclusion is:
@ b)accept H,

800 v P IR AP )N G

QR
P T 7 /\
" i ’5—'_7,:-/“&*7

I~ —
Py =Yl sk ‘ 54
o’ - 2 {:-\.éﬂgf
\ \=A
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’Y_\.q-_—\c‘:@ st b= 6.5
¥ X=27 o e

Q3:A survey of 100 similar-sized hospitals revealed a mean daily census in the pediatrics

service of 27. The{population|distributed normally withfétandard deviation\of 6.5 .Do these ,
data provide sufficient evidence to indicate that the population mean is not equal 257let

o=0.05

1-what is the assumption?

2 k
nowwn 4 nNoyrwmay . N \f\"'i\f CV\-?BD\

J
2-Hypothesis is?
WA B L o PR

Ao M=25
3-Test statistic=

Z = Xl oty 27
= - - 1 —_— 8 o 8 /7

el v

2 . S 9 4
{ b ” i 7 oy - o R
—3‘\-: - o T 3 -
5-conclusion is: ° E=3057 e n o .
7 (BB b akiy 2iiese : .
\a)reject Ho | b)accept Ho
% _ 6-P-value= -
wo g :
LS N ) T =
v, - Pz X 2 \ _- P WO - — . . W
‘Svflf-tt v ?\ el = - o d = A D‘CCX{;(’(: 26
(=2C#) . 0D 8
v :‘_‘ = A Iy A~ e wrine

HW1: <7 -2 —~"
- —_— o ¥ = Va2 . "
4 e es . :
A research team is willing to assume that systolic blood pressures in a certain population of males’
are approximately normally distributed with a standard deviation of 16. A simple random sample
of 64 males from the popu]atibn had a mean systolic blood pressure reading of 133 . At the 0.05
level of significance, do these data provide sufficient evidence for us to conclude that the

population mean is greater than 130.

1-what is the assumption? (Answer: Normal, ¢ known , n large)

2-Hypothesis is? (Answer: Hy:p<130, Hap >/1§Q,m
il e b o EA
s ° AL o L% :

. \S © 2\ -a .
3-Test statistic= (Answer: Z=1.5) 5 po B o 2
T— 1?7 - 130 \. 5 L V- e.o% =25
b —-*-3,——"—: 22— = .
- o S B
4-Reject Hy if (Answer: Z>Z ., (

5-conclusion is: - P . \/\fk\/L
blaccept PEREE s PpDL iy
a)rejef;t“}(“i‘oﬂ\, _—b afff_fﬁlﬂ o [

-SRZSM\)W V Z2% =
T Ay L) R ' !
( acrept Ho &= pr R P iR 2 = N T 5 - A

” — BWhPILEHE
R o A \\VJ_ .;J\\:. B f\_\k- .,ES/M\-.,, ,,_,/}k f‘J = \\‘( b
bz Lt

(\__/l.,( ar(f:f" ok Mo
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Q4:The objective of a study by Sairam et al. (A-8) was to identify the role of various disease

states and additional risk factors in the development of thrombosis. One focus of the study

was to dgtermme if there were differing levels of the antlcardlohpm antibody IgG in subjects
with and without thrombosis.

Group Mean IgG Level Sample Size Population Standard
(ml/unit) deviation
Thrombosis 59.01 53 44.89
No thrombosis 46.61 54 34.85

oA
wt s =\, GO ¢ < \-a

We wish to know if we may conclude, on the basis of these results, that, in general, persons
with thrombosis have, on the average, higher IgG levels than persons without thrombosis.

let =0.01

1-what is the assumption?

’ S_ L W s A

2-Hypothesis is?
L \
A

Lk

A A

3-Test stat:stlc—

l-"\ ' A

,J' f % 3

4-Acceptance region is? 4 ¢

',L c \\\

SR e

5- conclusmn is:

e e

-
a)reject Hy

b)accept Ho |

2 M

5 1

i 8 s ) |f"\jc

56

325
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Q5: A test designed to measure mothers’ attitudes toward their labor and delivery

experiences was given to two groups of new mothers. Sample 1 (attenders) had attended
prenatal classes held at the local health department. Sample 2 (nonattenders) did not attend

the classes. The sample sizes and means and standard deviations of the test scores were as
follows:

sample n x S
1 15 4.75 1.0
2 22 3.00 1.5

Assume equal variances. Do these data provide sufficient evidence to indicate that attenders,
on the average. score less than non attenders? Let o =0.05.Assume normal population

'\‘ PO L S .Y >
1-what is the assumption?
¢ 3\ 7 r\:. S’ L e a WA Bt Eapenl) 5 Vior v 5 / iy o K & ) S vy
2-Hypothesis is?
Ly <
‘A ,I \
3- find pooled variance
S t': s - 2
£ Ay - - 1.7 5
4-Test statistic= -~
-1 P \(-:_ Wore: & }-
f T G - 395 —
A n % 175 - "_: e —~ “—‘/_‘\W‘_“"V“\
5-Reject Hy if Sl R s i
£ L Faa ® Sesamg = “wmes = V16906
T & 5ea " e IR 25 -
3.95<-1 6894 x o brid Q WWlf= M -23E e
- Cy ; AL N 4
6-conclusion is: - J e \\\N/,/_, \_/‘—’\_/
a)reject Hy ""I _b)accept b \ -
~ b gad)l s e L TR
’W
# R |
D ' %
a C=3 95 j€an
Wl . | .
-1 y—25 ) - |
T o A
=\ t29¢4 ce degt STatiehT s J 3Zad\
57
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Qo6:

Woo and McKenna (A-18) investigated the effect of broadband ultraviolet B (UVB) therapy
and topical calcipotriol cream used together on areas of psoriasis. One of the outcome
variables is the Psoriasis Area and Severity Index (PASI). The following table gives the PASI
scores for 20 subjects measured at baseline and after eight treatments. Do these data provide
sufficient evidence, at the .01 level of significance, to indicate that the combination therapy

reduces PASI scores?

| subject Base!(inc After 8 \t{r_eatments Oy=%-Y,
1 59 T 5.2 £ o7
2 7.6 + 12.2 - -u. 6
3 12.8 T 4.6 4 2 -2
4 16.5 T 4.0 b 75
5 6.1 i 0.4 ci) L4
6 14.4 T 38 et
7 6.6 + 1.2 + 5.4
8 5.4 T 3.1 Fe=
9 9.6 I 35 B
10 11.6 + 4.9 T 6.7
11 11.1 I 11.1 + o
12 15.6 i il 8.4 = il
13 6.9 T 5.8 Pk
14 152 + 5.0 F xmi=
15 21.0 + 6.4 F .6
16 5.9 1 0.0 £ B 9
17 10.0 2.7 4 7ea
18 12.2 + 5.1 B
19 20.2 T 4.8 | -
L 20 6.2 + 4.2 Iz
1-what is the assumption? — R
X ption Ry imesny D= &i2a AS¥|plAl
’ ! fS‘Jr”'f‘nq,\,-f,-‘(ﬂ,:} SD - b_ o4
2-Hypothesis is?
He ¢ M ps ©
L—\ﬁ ; ”r, >0
3-Test statistic=
_ D _. 42
L ST e = G
- ol NZo ,
<~4-Rejection region is? | = T
il { -t\-c\ =t = & = E ey
IRR A \- 9.0y ©19q Y2 SiEd
=t T ==
5 N e RN TR SALSERERY -
La) reject HO | b)accept HO -

A
@ (& TP <b\"
— =~ Wy

D g"&._)“\{\r‘,_';L.,\ﬁL%_,J'_PK
\Zj MC‘O'(C—-}’) ;

v — 9‘—"52:53'1'14[3__}‘__:_%AC

(I+q+)—5b \ (\_qu)___, D\-

@ i B s P s o
@‘%"“:—‘::SHT-F%-Bl__chvq f2c§)_§_-
;s h)%v\(gx)*—b:;
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m:Jacquemyn etal. (A

-21) conducted a surve i
: Yy among gynecologists
F !
pg?gifel:gtu;n af[ld obtained 295 responses. Of those responding, 90 indicated that they had
al least one cesarean section on demand eve ear. D i i
sufficient evidence for e

us to conclude that less than 35 percent of the gynecologists-
obstetricians in the Flan gynecologists
year? Let a.=0.05.

-obstetricians in the

ders region perform at least one cesarean section on demand each

1-Hypothesis is?
14 =

T 1

|15 S ~%
D

2-Test stgtistic=

P
iy P o= &
e o e

A8k
B :

P P/A-\WW//\—\
AL YUYy {2 = = = 2 =g
VR (€ . V-0 5 'q\_‘ \=f l~biog °'95 /&—/
.o ', . ) ;‘I SRR ..._-___..\..__,‘,;'_.,'___ VoA
3-Rejection region is s 9% Cl_f,,. \—/U\‘
. - X 4 - ¥y ;
4-conclusion is:
a)reject Hy b)accept Hy\ "~ . ; <
L - :’/ :I‘. s / ~
6- P-value= - -7 ° ' _ =8
Cf—-p-__,*-f_’ B O s R = - 2 < .o W
C < < 3 = = (@} /
N
. ) N .-
Lo W ade o Qud\ Ssamd o)
8 e v
H.W4

In an article in the journal Health and Place, Hui and Bell (A-22) found that among 2428 boys
ages 7 to 12 years, 461 were overweight or obese. On the basis of this study, can we conclude

that more than 15 percent of the boys ages 7 to 12 in the sampled population are obese or
overweight? Let 0=0.05

1-Hypothesis is? (Answer : Hyp: P20.15,

Hy: P>0.15)
2-Test statistic=

(Answer : Z =4.91)
3-Acceptance region is

(Answer : (-00,1.645))
4-conclusion is:

ayreject Hy b)accept H,
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Ho et al. (A-25) used telephone interviews of randomly selected respondents in Hong Kong to
obtain information regarding individuals’ perceptions of health and smoking history. Among
1222 current male smokers, 72 reported that they had “poor” or “very poor” health, while 30
among 282 former male smokers reported that they had “poor” or “very poor” health. Is this
sufficient evidence to allow one to conclude that among Hong Kong men there is a difference difference R-FPp#®

between current and former smokers with respect to the proportlon whp,pewe/thgpselves\f/—\

.._,-,“:'9J

as having “poor” and ‘“‘very poor” health? Let|a=0.0 1) _5 _ XY X 72430 e
- - =0.0
W R 2224282 >
1- Hypothe51s is? _
LRI i P, ¥ o ) HA“ Pt Py W/

V.. o - PO 3 ! il —
=t % : WM.t P, 2P, ~ = o f e b o8 s B ]
2-Test statistic= 0\ = = 8= 0932 >

f.- P2 .52 - \0€
&= 8 - [CeEh et —— *?\‘2,_3__ * AT T ~

F & “v’ ‘." OBE QI bnads 4 o u(/(! U :‘f_-t.} 7 2 ',-,r‘
'B—Acceptance region is? 7> % 2 (-4;' T ?_—m.o\': ;{9’ 2 B2 :\5
,-: ;\v‘: .__\'_: 725, 2.325 ) Nl )W-
G-concluswn is: R

\a)reject Ho ( b)accept Ho

H.W5:

of obesity the following results were obtained from samples of males and females

In a study
between the ages of 20 and 75:
n ‘ Number overweight
Males 150 21
Females 200 48

Can we conclude from these data that in the sampled populations there is a difference in the
proportions who are overweight? Let a= 0.05.

1-Hypothesis is?

Hp: P, =P, Hy: P #P;
2-Test statistic=

=-2328 .
3-Acceptance region is?
(- 1.645, 1.645)

6-conclusion is: 3

a)reject Hy " b)accept Hy
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CHAPTER 6: Using Sample Data to Make Estimations

About Population Parameters

Y
Confidence Interval (C.I )

\o7| | D CI of the Mean (w): o is M EE
z kﬂOWH
2 . //
0 2) CI of the Mean (n): o 1s A=
37 unknown R
3) C.I of the Difference between two P
392 Means (p—p2) %, and ¢°, are known
e —
4) C.I of the Difference between two »/7;’9
o 3 e Means (pi—p2) 67 and 0%, are unknown
i i 5) C.I of a Proportion =
6) C.I of the Difference between ,»/i//f*
5 Two Proportions =
C — g Lﬁ‘ !
. — - /N Vo =R
© Cl [__4\ X [ _\_\ - ‘\
7 Point estimate -~ £
. Standard error — &“1
\5 Max. Error (error will not exceed — e) /\ ; k_ )
9 Upper &
£ Lower = -
7) Length( width) of c.i =L
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(Finding Reliability Coefficient)

Z - table
Z~N(0,1)
<—
Z, ¢
2
v\
: LY
7 )y 2#
1-0/2/
90% \95%
;x\j_ﬂ_v_’ v Vo %'s (o))
54 )
e o\ 2

Z]-U_/2=Sl.645> Zl-cu’z @é ]

99%

Zyaz=2.055) Z1ae (2575
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6.2 Confidence Interval for a Population Mean .
1) C.I of the Mean (n): o is known

I g

Mean = average = X

Sample= '\ | ;%Z%gzl

Population standard deviation = &

o ey eéx-‘* = C
IR L AR P
\xx,_‘ J \ﬂaﬁ \l.r/v:\l
PEs e
s
ST.E= T
&
MAX.E= € _a ' _=
- 2 i
U= - R \ - =Y
— _ &
L= & = Rz o
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XiZl—— T

X - zl__ T 1_ \/_

1. We are (1-a)100% confident that the true value of u belongs
to the interval (17—21_5_ , X+ Z
2

. J_)

2. Upper limit of the confidence interval = X+Z a %
= - 2

3. Lower lmut of the confidence interval = X —Z L T
2

4. Z . = Reliability Coefficient

e, = 5

o
5. Z o% " = margin of error = precision of the estimate
2

6. In general the interval estimate (confidence interval) may be
expressed as follows:

X+t ZI_.‘.'_ Oz
2

estimator * (reliability coefficient) x (standard Error)

estimator + margin of error

ABO MOHANNAD/0509891763/Stat 109/150/140/106/111/151/200/244/204/sta324 Page 4
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Example: (The case where o’ is known)

Diabetic ketoacidosis is a potential fatal complication of
diabetes mellitus throughout the world and is characterized in
part by very hlgh blood glucose levels. In a study on 123
patients living in Saudi Arabia of age 15 or more who were
admitted for diabetic ketoacidosis, the blood glucose level
was mmol/l. Suppose that the blood glucose levels for such
patlents have a normal distribution with a standard deviation of
(3.3 mmol/l. |
(1) Find a point estimate for the mean blood glucose level of
such diabetic ketoacidosis patients.

(2) Find a@ﬂ%- confidence interval for the mean blood glucose
level of such diabetic ketoacidosis patients.

y ¢ E g,ﬁ”}é‘ [ R =262
'\

| . x (Vows) ( ) | & s 3.7

vivr |

\ l‘ \/\ N\ \Zf

| (904)

= :rg 67y 5
—
z3 ¥ ~X s 2 €z e
Iy SH-L # ¥H Vizs =
&
Gy & *’~”Z\axb — o‘lﬁ
b"j {,R - * - 2—-? .\ L= )
6 ) ! = =y 2 f ’
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6.3 The t Distribution: \
(Confidence Interval Using t)

2) C.I of the Mean (n): o” is Unknow_n

Jyed) =
" ‘ 5
Mean = average = 0L v o7
Sample= ™\ @ L
Population standard deviation = 5 o , 1P
o B L e r
WX &)
Cl= '_‘_) l\\ S \
) fir.\ =
=\ N
PS= o€
S
ST.E= 7
o §
MAX .E= P "
U= = ~
L = - p
L.oFcI= U~ L
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%T

1. We are (1-a)100% confident that the true value of u belongs

; = S
to the interval (X e X+t 4 J—J

2

. S
L. = ﬁ (estimate of the standard error of X)

3. 1.« = Rehability Coeﬂiment

2
4. In this case, we replace O by S and Z by t.
5. In general the interval estimate (confidence interval) may be:
expressed as follows:
Estimator + (Reliability Coefficient) x (Estimate of the Standard Error)

X tt Oz

i 8
2

m
ABO MOHANNAD/0505891763/Stat 109/150/140/106/111/151/200/244/204/sta324 Page 7
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(Finding Reliability Coefficient)

t - table
df |

tiv)

l

‘ N
2

Example:
Suppose that t ~ t(30). Find rl_g for'" 0. =0.05.
V\J 2 -
\— X = \~-Li-i“ v-9 %S
CBS;SV_‘ s Nom Jde w1 =P
-\ PR B |
= 2
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Example: (The case where o’ is unknown)

A study was conducted to study the age characteristics of
Saudi women having breast lump. A sample of @ 1 Saudi
women gave a mean of 37" '37 years with a standard deviation of 10
years. Assume that the a; ages of Saudi women having breast
lumps are normally distributed.

(a) Find a point estimate for the mean age of Saudi women
having breast lumps.

(b) Construct a 99% confidence interval for the mean age of \
Saudi women having breast lumps

e R g -
/D C,.‘_—l; ':kd.\lltT,gi'~ o | W= )2 )\‘
O = —
= 34 x 2611 —=— | K =24
{2\
) Sr1’ ‘
= (g4, 3938 \
e (\2} ;/
(>/> F\; =~ \‘ :\] —_— -’-’(—_\Z:(&
S s
,D Sfle_— )_,_w }\T \"%:‘ \ﬂf—-_f-—l‘_ 925
& TN &)

09 - - 9,32 : \
LAt TONRe ) g ) R ‘
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6.4 Confidence Interval for the Difference between Two

Population Means (L —1):

(i) First Case: of and ¢? are known: — )"

g)\C.I of the Difference between two Means (ju1—pu2) o’ .and 022 are known

J)sedd) A ~ B

— r ) ]
Mean = average '\1 ( I’\K.“
)
Sample L M
Population standard deviation g \ -
0 s
-
2, \ —_— —_ —"r , : ; 2 ) i
» ClI G -") 372 3 [ty o
- 5 >~ : Wy \ <
~ P8~ O

I"ST.E= J;\ L
| Ty
) MAX .E = "
) U=
c L:
—~L.OFClI=

m
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1. Mean of X, - X, is: Mz x, =~ M
i — . 2 _0'12 +O'§
2. Vanance of X, — X, is: o AL A
Soonn
4 2 2\
— — . (_ oy , 0, |
3. Standard error of X, - X, is: Oz 3 = *n—+n— ;
: .

e ]
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Example: (1¥ Case: o and o7 are known)
An experiment was conducted to compare time length

(duration time) of two types of surgerics@\)and@@
surgeries of type (A) and@jﬁ surgeries of e (B) were
performed. The average time length for (A) was(42 minutes and
the average for (B) was(36 minutes.

(I) Find a point estimate for p,—pz where p, and py are
population means of the time length of surgeries of type (A) and
(B), respectively.

(2) Find a 96% confidence interval for p,—pz. Assume that the

population standard deviations are(8)and(6 for type (A) and (B),
respectively.

e

S

\"FQL*._Q-?—- = 81 *,_é__b_

"\6 “5 ?5 %

= Tyas )
\__/
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Critical Values of the t-distribution (t,)

A

to
v=df to.90 to.o5 Ao975 to.99 (to.995>
1 3.078 6.314 12.706 31.821 63.657
2 1.886 2.920 4303 6.965 9.925
3 1.638 2.353 3.182 4.541 5.841
4 1.533 2.132 2.776 3.747 4.604
5 1.476 2.015 2.571 3.365 4.032
6 1.440 1.943 2.447 3.143 3.707
7 1415 1.895 2.365 2.998 3.499
8 1.397 1.860 2.306 2.896 3.355
9 1.383 1.833 2.262 2.821 3.250
10 1.372 1.812 2.228 2.764 3.169
11 1.363 1.796 2.201 2.718 3.106
12 1.356 1.782 2.179 2.681 3.055
13 1.350 1.771 2.160 2.650 3.012
14 1.345 1.761 2.145 2.624 2.977
15 1.341 1.753 2.131 2.602 2.947
16 1.337 1.746 2.120 2.583 2.921
17 1.333 1.740 2.110 2.567 2.898
18 1.330 1.734 2.101 2.552 2.878
19 1.328 1.729 2.093 2.539 2.861
20 1325 1.725 2.086 2.528 2.845
21 1.323 1721 2.080 2.518 2.831
22 1.321 1.717 2.074 2.508 2.819
23 1.319 1.714 2.069 2.500 2.807
24 1.318 1.711 2.064 2.492 2.797
25 1316 1.708 2.060 2.485 2.787
26 1315 1.706 2.056 2.479 2.779
29 1314 1.703 2.052 2.473 2.771
28 1313 1.701 2.048 2.467 2.763
39 1311 1.699 (2.045> 2.462 2.756
30 1.310 1.697 2.042 2.457 2.750
35 1.3062 1.6896 2.0301 24377 2.7238
40 1.3030 1.6840 2.0210 2.4230 2.7040
45 1.3006 1.6794 2.0141 2.4121 2.6896
50 1.2987 1.6759 2.0086 2.4033 2.6778
60 1.2958 1.6706 2.0003 2.3901 2.6603
70 1.2938 1.6669 1.9944 2.3808 2.6479
80 1.2922 1.6641 1.9901 2.3739 2.6387
90 1.2910 1.6620 1.9867 2.3685 2.6316
100 1.2901 1.6602 1.9840 2.3642 2.6259
120> | ——1.2886 1.6577 1.9799 2.3578 26174
140 1.2876 1.6558 1.9771 2.3533 2.6114
160 1.2869 1.6544 1.9749 2.3499 2.6069
180 1.2863 1.6534 1.9732 2.3472 2.6034
200 1.2858 1.6525 1.9719 2.3451 2.6006
o 1.282 1.645 1.960 2.326 2.576




Areas Under The Standard Normal Curve

Z 0.00 0.01 0.02 0.03 0.04 0.05 0.06 0.07 0.08 0.09
-3.4 0.0003 0.0003 0.0003 0.0003 0.0003 0.0003 0.0003 0.0003 0.0003 0.0002
-3.3 0.0005 0.0005 0.0005 0.0004 0.0004 0.0004 0.0004 0.0004 0.0004 0.0003
-3.2 0.0007 0.0007 0.0008 0.0006 0.0006 0.0006 0.0006 0.0005 0.0005 0.0006
-3.1 0.0010 0.0009 0.0009 0.0008 0.0008 0.0008 0.0008 0.0008 0.0007 0.0007
-3.0 0.0013 0.0013 0.0013 0.0012 0.0012 0.0011 0.0011 0.0011 0.0010 0.0010
-2.9 0.0019 0.0018 0.0018 0.0017 0.0016 0.0016 0.0015 0.0016 0.0014 0.0014
-2.8 0.0026 0.0025 0.0024 0.0023 0.0023 0.0022 0.0021 0.0021 0.0020 0.0019
-2.7 0.0035 0.0034 ).0033 0.0032 0.0031 0.0030 0.0029 .0028 0.0027 0.0026
-2.6 0.0047 0.0045 0.0043 0.0041 0.0040 0.0039 0.0038 0.0037 0.0038
-2.6 0.0062 0.0060 .0059 0.0057 0.0055 0.0054 0.0052 0.0051 0.0049 0.0048
-2.4 0.0082 0.0080 0.0078 0.0078 0.0073 0.0071 0.0069 0.0068 0.0066 0.0064
-2.3 0.0107 0.0104 0.0102 0.009% 0.0096 0.0094 0.0091 0.0089 0.0087 0.0084
2.2 0.0139 0.0136 0.0132 0.0129 0.0125 0.0122 0.0118 0.0116 0.0113 0.0110
-2.1 0.0179 0.0174 0.0170 0.0166 0.0162 .0158 0.0164 0.0150 0.0146 0.0143
-2.0 0.0228 0.0222 0.0217 0.0212 0.0207 0.0202 0.0197 0.0192 0.0188 0.0183
-1.9 0.0287 0.0281 0.0274 0.0268 0.0262 .0256 0.0250 0.0244 0.0239 0.0233
-1.8 0.0359 0.0351 0.0344 0.0338 0.0329 0.0322 0.0314 0.0307 0.0301 0.0294
1.7 0.0446 0.0436 0.0427 0.0418 0.0409 0.0401 0.0392 0.0384 0.0375 0.0367
-1.6 0.0648 0.0537 0.0526 0.0516 0.0506 0.0495 0.0485 0.0475 0.0465 0.0455
-1.5 0.0668 0.0655 0.0643 0.0630 0.0618 0.0606 0.0594 0.0682 0.0671 0.0559
-1.4 0.0808 0.0793 0.0778 0.0764 0.0749 0.0735 0.0721 0.0708 0.0694 0.0681
-1.3 0.0968 0.0951 0.0934 0.0918 0.0801 0.0885 0.0869 0.0853 0.0838 0.0823
-1.2 0.1151 0.1131 0.1112 0.1083 0.1076 0.1066 0.1038 0.1020 0.1003 0.0985
-1.1 0.1357 0.1336 0.1314 0.1292 0.1271 0.1251 0.1230 0.1210 0.1190 0.1170
-1.0 0.1587 0.1562 0.1539 0.1616 0.1492 0.1469 0.1446 0.1423 0.1401 0.1379
0.9 0.1841 0.1814 0.1788 0.1762 0.1736 0.1711 0.1685 0.1660 0.1635 0.1611
0.8 0.2119 0.2090 0.2061 0.2033 0.2005 0.1977 0.1949 0.1922 0.1894 0.1867
0.7 0.2420 0.2389 0.2358 0.2327 0.2296 0.2266 0.2236 0.2206 0.2177 0.2148
0.8 0.2743 0.2709 0.2676 0.2643 0.2611 0.2578 0.2546 0.2614 0.2483 0.2451
0.6 0.3085 0.3050 0.3015 0.2981 0.2946 0.2912 0.2877 0.2843 0.2810 0.2776
2.4 0.3446 0.3409 0.3372 0.3336 0.3300 0.3264 0.3228 0.3192 0.3156 0.3121
0.3 0.3821 0.3783 0.3745 0.3707 0.3669 0.3632 0.3594 0.3557 0.3520 0.3483
0.2 0.4207 0.4168 0.4129 0.4090 0.4052 0.4013 0.3974 0.3936 0.3897 0.3859
0.1 0.4602 0.4562 0.4522 0.4483 0.4443 0.4404 0.4364 0.4325 0.4286 0.4247
0.0 0.5000 0.4960 0.4920 0.4880 0.4840 0.4801 0.4761 0.4721 0.4681 0.4641
0.0 0.5000 0.6040 0.5080 0.5120 0.5160 0.5199 0.5239 0.5279 0.5319 0.5359
0.1 0.5398 0.5438 0.5478 0.5517 0.6557 0.5596 0.5636 0.6675 0.5714 0.5763
0.2 0.5793 0.5832 0.5871 0.5910 0.5948 0.5987 0.6026 0.6064 0.6103 0.6141
0.3 0.6179 0.6217 0.6255 0.6293 0.6331 0.6368 0.6408 0.6443 0.6480 0.6617
04 0.6554 0.6591 0.6628 0.6664 0.6700 0.6736 0.6772 0.6808 0.6844 0.6879
0.5 0.6915 0.6950 0.6985 0.7018 0.7054 0.7088 0.7123 0.7167 0.71%0 0.7224
0.6 0.7257 0.7291 0.7324 0.7357 0.7389 0.7422 0.7454 0.7486 0.7617 0.7549
0.7 0.7580 0.7611 0.7642 0.7673 0.7704 0.7734 0.7764 0.7794 0.7823 0.7862
0.8 0.7881 0.7810 0.7939 0.7967 0.7996 0.8023 0.8051 0.8078 0.81 0.8133
0.9 0.8159 0.8186 .8212 0.8238 0.8264 0.8289 0.8315 0.8340 0.83 0.8389
1.0 0.8413 0.8438 8461 0.8485 0.8508 0.8531 0.8554 0.8577 0.85 0.8621
1.1 0.8643 0.8665 .8686 0.8708 0.8729 0.8743 0.8770 0.8790 0.8810 0.8830
1.2 0.8849 0.8869 .8888 0.8807 0.8925 0.8944 0.8962 0.8980 0.8997 0.9015
1.3 0.9032 0.9049 .9066 0.9082 0.9089 0.9115 0.9131 0.9147 0.9162 0.9177
14 0.9192 0.8207 0.9222 0.9236 0.9251 0.9265 0.9279 0.9292 0.9306 0.9319
1.6 0.9332 0.9345 0.9357 0.9370 0.9382 0.9394 0.9406 .9418 0.9429 0.9441
1.6 0.9452 0.9463 0.9474 0.9484 0.9495 0.9505 0.9516 0.9525 0.9535 0.9545
1.7 0.9554 0.9564 0.9573 0.9582 0.9691 0.9599 0.9608 0.9616 0.9625 0.9633
1.8 0.9641 0.9649 0.9656 0.9664 0.9671 0.9678 0.9686 0.9693 0.9699 0.9706
1.9 0.9713 0.9719 0.9726 0.9732 0.9738 0.9744 0.9750 0.9756 0.9761 0.9767
2.0 0.9772 0.9778 0.9783 0.9788 0.9793 0.9798 0.9803 0.9808 0.9812 0.9817
2.1 0.9821 0.9826 0.9830 0.9834 0.9838 0.9842 0.9846 0.9850 0.9854 0.9867
2.2 0.9861 0.9864 0.9868 0.9871 0.9876 0.9878 0.9881 0.9884 0.9887 0.9890
2.3 0.9893 0.9896 0.9898 0.9901 0.9904 0.9906 0.9909 0.9911 0.9913 0.9916
2.4 0.9918 0.9920 0.9922 0.9925 0.9927 0.9929 0.9931 0.9932 0.9934 0.9936
2.5 0.9938 0.9940 0.9941 0.9943 0.9945 0.9946 0.9948 0.9949 0.9951 0.9952
2.6 0.9953 0.9955 0.9956 0.9957 0.9959 0.9960 0.9961 0.9962 0.9963 0.9964
2.7 0.9965 0.9966 0.9967 0.9968 0.9969 0.9970 0.9971 0.9972 0.9973 0.9974
28 0.9974 0.9975 0.9976 0.9977 0.9977 0.9978 0.9979 0.9979 0.9980 0.9981
2.9 0.9981 0.9982 0.9982 0.9983 0.9984 0.9984 0.9985 0.9985 0.9986 0.9986
3.0 0.9987 0.9987 0.9987 0.9988 0.9988 0.9989 0.9989 0.9989 0.9990 0.9990
31 0.9990 0.9991 0.9991 0.9991 0.9992 0.9992 0.9992 0.9992 0.9993 0.9993
3.2 0.9993 0.9993 0.9994 0.9994 0.9994 0.9994 0.9994 0.9995 0.9995 0.9996
3.3 0.9995 0.9995 0.9995 0.9996 0.9996 0.9996 0.9996 0.9996 0.9996 0.9997
34 0.9997 0.9997 0.9997 0.9987 0.9997 0.9997 0.9997 0.9997 0.9997 0.9998
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CHAPTER 7: Using Sample Statistics To Test Hypotheses
About Population Parameters:

T \ Tests of Hypotheses
a)\,;, r :

1) TH of the Mean (n): o is z VT
| known
2 . 2
- +2) T.H of the Mean (p): o is + §
| | unknown -
i i
1" | 3) T.H of the Difference between two 2,3

Means (pi—p2) o°,and o7, are known

4) T.H of the Difference between two

-
Means (u1—p2) o7, and 6% are unknown ’b%

5) T.H of a Proportion 3 B

6) T.H of the Difference between
Two Proportions

‘\,J

T T R e e e e ]
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7.2 Hypothesis Testing: A Single Population Mean (n):

1) T.H of the Mean (n): o’ is known

J) gaadl
Sample n=
Average X =
Population standard deviation G =
Greater, less, equal p =
0
Use ‘_.0‘: level of significance ~ ._—> - o 27 * 'i o L 24 =
| = (1
1) Hypothesis
: |
o (/AN =M, A =, o= o,
ey A/ ) A > M, A B Wy
2) Test statistic
. / 0(‘_" i
Z-= - .
VA

3)&!2‘
. A _? Fa L
o = | =" z ard
- 1 ==
x -2
- s B2 o e
T
4) Decision

) Ao
E} Feded ¢/
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Example: (first case: variance o’ is known)

A random sample of 100 recorded deaths in the United States
during the past year showed an average of 71.8 years. Assuming ‘
a\population standard deviation of 8.9 year, does this seem to
indicate that the mean life span today is greater thaﬁQ(/) years?

Use a 0.05 level of significance. / *
VA }
{‘ g’ .O - R | i .//
| W
\ o
e {J jJ) \
R | L=£\ 8
# /"/ :/"f 5 —N ad :3_7’ q,Y-'T ’},:\
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2)T.H of the Mean (n): ¢’ is unknown

J) gl
Sample n=
Average X =
oy
PW standard deviation S = 4 _5 9 J:Q y
Greater, less, equal (1 = SRS
T ’ _,’ - y =
o \- o
U level of signi il 7 P
Se,_ﬂq evel of significance > /\ =), J X s - | é;\_ |
=y )
oY N~ }(L 7
1) Hypothesis
s PR
//:; /\). = 1‘4’3 ﬂ'{ = M: /4 B
M &M,
fﬁ/p < A4 A> o = Ks
2) Test statistic
< — A
L
W
3) am
: e S
e | B> = )
_:‘T‘A Ty~ T« LT -
s <
4) Decision

C‘X Q‘Ccc’;’—f T
% Vepat 4o
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Example: (second case: variance o’ is unknown) . "~
The manager of a private clinic claims that the mean time of the
patient-doctor visit in his clinic is 8 minutes. Test the hypothesis
that/u=8 minutes against the alternative that Lg‘ minutes if a
random sample of 50 patient-doctor Vvisits yielded a mean time
of 7.8 minutes with a standard deviation of 0.5 minutes. It is
assumed that the distribution of the time of this type of visits 1s
normal. Use a 0.01 level of significance.

O e W, -8 -

.+ A% 9 |
:‘. e §o
IS e |
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\/:\ IL
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|
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7.3 _Hypothesis Testing: The Difference Between Two
Population Means: (Independent Populations

3)T.H of the Difference between two Means (nl—p2) 021_ and ¢’ are known

A B Jigal
Sample n = Ny =
Average X = X2 =
E\qp{llation standard deviation (O O = =
, 1Y 5 B
d= b _‘JH\_,-\, ) S
Use O ' level of signiﬁc;tnce g ”)‘\ >

1) Hypothesis 4 A

2) Test statistic

& =

4) Decision

C_\ @ Cecep Te ﬁ -
g Ye()‘cﬁé Ha
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Example: (o} and o5 are known)

Researchers wish to know if the data they have collected
provide sufficient evidence to indicate the difference in mean
serum uric acid levels between individuals with Down's
syndrome and normal individuals. The data consist of serum
uric acid on(l_@ individuals with Down's syndrome and- 15
normal individuals. The sample means are X, =45 mg/100ml
and ¥, =34 mg/100ml. Assume th(éopulatioﬁs’i are normal with

variances oy =1 and o3=1.5. Use significance level 0=0.05.
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Critical Values of the t-distribution (t, )

-\

T .
v=df to.90 to.95 to.975 toss | tooos
1 3.078 6.314 12.706 31.821 63.657
2 1.886 2.920 4.303 6.965 9.925
3 1.638 2.353 3.182 4.541 5841
4 1.533 2.132 2.776 3.747 4.604
5 1.476 2015 2.571 3.365 4.032
6 1.440 1.943 2.447 3.143 3.707
7 1.415 1.895 2.365 2.998 3.499
8 1.397 1.860 2.306 2.896 3.355
9 1.383 1.833 2262 2.821 3.250
10 1372 1.812 2.228 2.764 3.169
11 1.363 1.796 2.201 2.718 3.106
12 1.356 1.782 2.179 2.681 3.055
13 1.350 1.771 2.160 2.650 3.012
14 1.345 1.761 2.145 2.624 2.977
15 1.341 1.753 2.131 2.602 2.947
16 1.337 1.746 2.120 2.583 2.921
17 1.333 1.740 2.110 2.567 2.898
18 1.330 1.734 2.101 2.552 2.878
19 1.328 1.729 2.093 2.539 2.861
20 1.325 1.725 2.086 2.528 2.845
21 1.323 1.721 2.080 2.518 2.831
22 1.321 1.717 2.074 2.508 2.819
23 1319 1.714 2.069 2.500 2.807
24 1318 1.711 2.064 2.492 2.797
25 1316 1.708 2.060 2.485 2.787
26 1315 1.706 2.056 2.479 2.779
27 1314 1.703 2.052 2.473 2.771
28 1313 1.701 2.048 2.467 2.763
29 1311 1.699 2.045 2.462 2.756
30 1.310 1.697 2.042 2457 2.750
35 1.3062 1.6896 2.0301 24377 2.7238
40 1.3030 1.6840 2.0210 2.4230 2.7040
45 1.3006 1.6794 2.0141 24121 2.6896
(50 1.2987 1.6759 2.0086 2.4033 (2677
60 1.2958 1.6706 2.0003 2.3901 2.6603
70 1.2938 1.6669 1.9944 2.3808 2.6479
80 1.2922 1.6641 1.9901 2.3739 2.6387
90 1.2910 1.6620 1.9867 2.3685 2.6316
100 1.2901 1.6602 1.9840 2.3642 2.6259
120 1.2886 1.6577 1.9799 2.3578 26174
140 1.2876 1.6558 1.9771 2.3533 26114
160 1.2869 1.6544 1.9749 2.3499 2.6069
180 1.2863 1.6534 1.9732 2.3472 2.6034
200 1.2858 1.6525 1.9719 2.3451 2.6006
o 1282 1.645 1.960 2.326 2.576




Areas Under The Standard Normal Curve

Lz 0.00 0.01 0.02 0.03 0.04 0.056 0.06 0.07 0.08 0.09
-3.4 0.0003 0.0003 0.0003 0.0003 0.0003 0.0003 0.0003 0.0003 0.0003 0.0002
-3.3 0.0005 0.0005 0.0005 0.0004 0.0004 0.0004 0.0004 0.0004 0.0004 0.0003
-3.2 0.0007 0.0007 0.0006 0.0006 0.0006 0.0006 0.0006 0.0005 0.0005 0.0006
-3.1 0.0010 0.0009 0.0009 0.0009 0.0008 0.0008 0.0008 0.0008 0.0007 0.0007
-3.0 0.0013 0.0013 0.0013 0.0012 0.0012 0.0011 0.0011 0.0011 0.0010 0.0010
-2.9 0.0019 0.0018 0.0018 0.0017 0.0018 0.0018 0.0016 0.0015 0.0014 0.0014
-2.8 0.0026 0.0025 0.0024 0.0023 0.0023 0.0022 0.0021 0.0021 0.0020 0.0019
-2.7 0.0035 0.0034 0.0033 0.0032 0.0031 0.0030 0.0029 0.0028 0.0027 0.0026
-2.6 0.0047 0.0045 0.0044 0.0043 0.0041 0.0040 0.0039 0.0038 0.0037 0.0036
-2.5 0.0062 0.0060 0.0059 0.0057 0.0055 0.0054 0.0052 0.0051 0.0048 0.0048
-2.4 0.0082 0.0080 0.0078 0.0075 0.0073 0.0071 0.0069 0.0068 0.0066 0.0064
2.3 0.0107 0.0104 0.0102 0.0099 0.0096 0.0094 0.0091 0.0089 0.0087 0.0084
-2.2 0.0139 0.0136 0.0132 0.0129 0.0126 0.0122 0.0119 0.0116 0.0113 0.0110
-2.1 0.0179 0.0174 0.0170 0.0166 0.0162 0.0158 0.0164 0.0150 0.0146 0.0143
-2.0 0.0228 0.0222 0.0217 0.0212 0.0207 0.0202 0.0187 0.0192 0.0188 0.018
-1.9 0.0287 0.0281 0.0274 0.0268 0.0262 0.0256 0.0250 0.0244 0.0239 0.023
-1.8 0.0359 0.0351 0.0344 0.0338 0.0329 0.0322 0.0314 0.0307 0.0301 0.0294
A7 0.0446 0.0436 0.0427 0.0418 0.0409 0.0401 0.0382 0.0384 0.0375 0.0367
-1.6 0.0548 0.0537 0.0526 0.0616 0.0505 .0495 0.0485 0.0475 0.0465 0.0455
-1.5 0.0668 0.0655 0.0643 0.0630 0.0618 0.0606 0.06%4 0.0582 0.0571 0.0659
-1.4 0.0808 0.0793 0.0778 0.0764 0.0749 0.0735 0.0721 0.0708 0.0694 0.0681
-1.3 0.0968 0.0951 0.0934 0.0918 0.0801 0.0885 0.0869 0.0853 0.0838 0.0823
-1.2 0.1151 0.1131 0.1112 0.1083 0.1076 0.1056 0.1038 0.1020 0.1003 0.0985
-1.1 0.1357 0.1336 0.1314 0.1282 0.1271 0.1251 0.1230 0.1210 0.1190 0.1170
-1.0 0.1687 0.1562 0.1539 0.1615 0.1492 0.1469 0.1446 0.1423 0.1401 0.1379
0.9 0.1841 0.1814 0.1788 0.1762 0.1736 0.1711 0.1685 0.1660 0.1635 0.1611
0.8 0.2119 0.2090 0.2061 0.2033 0.2005 0.1977 0.1949 0.1922 0.1894 0.1867
0.7 0.2420 0.2389 0.2358 0.2327 0.2296 0.2266 0.2236 0.2206 0.2177 0.2148
0.6 0.2743 0.2709 0.2676 0.2643 0.2611 0.2678 0.2546 0.2514 0.2483 0.2451
0.6 0.3086 0.3050 0.30156 0.298 0.2946 0.2912 0.2877 0.2843 0.2810 0.2776
0.4 0.3446 0.3409 0.3372 0.3336 0.3300 0.3264 0.3228 0.3192 0.3156 0.3121
0.3 0.3821 0.3783 0.3745 0.3707 0.3669 0.3632 0.35%4 0.35567 0.3520 0.3483
0.2 0.4207 0.4168 0.4129 0.4080 0.4052 0.4013 0.3974 0.3936 0.3897 0.3859
0.1 0.4602 0.4562 0.4522 0.4483 0.4443 0.4404 0.4364 0.4325 0.4286 0.4247
0.0 0.5000 0.4960 0.4920 0.4880 0.4840 0.4801 0.4761 0.4721 0.4681 0.4641
0.0 0.5000 0.5040 0.5080 0.5120 0.5160 0.5199 0.5239 0.5279 0.5319 0.56369
0.1 0.5398 0.5438 0.5478 0.5517 0.5557 0.5596 0.5636 0.5675 0.5714 0.57563
0.2 0.5793 0.5832 0.5871 0.5910 0.5948 0.5987 0.6026 0.6064 0.6103 0.6141
03 0.6179 0.6217 0.62566 0.6293 0.6331 0.6368 0.6406 0.6443 0.6480 0.6617
0.4 0.6554 0.6691 0.6628 0.6664 0.6700 0.6736 0.6772 0.6808 0.6844 0.6879
0.5 0.6915 0.6950 0.6986 0.7018 0.7054 0.7088 0.7123 0.7157 0.7190 0.7224
0.6 0.7267 0.7291 0.7324 0.7357 0.7389 0.7422 0.7454 0.7486 0.7617 0.7649
0.7 0.7680 0.7611 0.7642 0.7673 0.7704 0.7734 0.7764 0.7794 0.7823 0.7852
0.8 0.7881 0.7910 0.7939 0.7967 0.7996 0.8023 0.8051 0.8078 0.8106 0.8133
0.9 0.8159 0.8186 0.8212 0.8238 8264 0.8289 0.8315 0.8340 0.8365 0.8389
1.0 0.8413 0.8438 0.8461 0.8485 0.8508 0.8531 0.8554 0.8677 0.85699 0.8621
1.1 0.8643 0.8665 0.8686 0.8708 0.8729 0.8749 0.8770 0.8790 0.8810 0.8830
1.2 0.8849 0.8869 0.8888 8907 0.8925 0.8944 0.8962 0.8980 0.8997 0.9016
13 0.9032 0.9049 0.906 9082 0.9099 0.9115 0.9131 0.9147 0.9162 9177
1.4 0.9182 0.9207 0.922 36 0.9251 0.9265 0.9279 0.9292 0.9306 3319
1.5 0.9332 0.9345 0.935 .9370 0.9382 0.9394 0.9406 0.9418 0.9429 9441
1.6 0.9452 0.9463 0.9474 0.9484 0.9495 0.9505 0.9515 0.9525 0.9535 0.9546
1.7 0.9554 0.9564 0.9573 0.9582 0.9591 0.9599 0.9608 0.9616 0.9625 0.9633
1.8 0.9641 0.9649 0.9656 0.9664 0.9671 0.9678 0.9686 0.9693 0.9699 0.9706
1.9 0.9713 0.9719 0.9726 0.9732 0.9738 0.9744 0.9750 0.9756 0.9761 0.9767
2.0 0.9772 0.9778 0.9783 0.9788 0.9793 0.9798 0.9803 0.9808 0.9812 0.9817
2.1 0.9821 0.9826 0.9830 0.9834 0.9838 0.9842 0.9846 0.9850 0.9854 0.9867
2.2 0.9861 0.9864 0.9868 0.9871 0.9876 0.9878 0.9881 0.9884 0.9887 0.9890
23 0.9893 0.9896 0.9898 0.9901 0.9904 0.9906 0.9909 0.9911 0.9913 0.9916
24 0.9918 0.9920 0.9922 0.9925 0.9927 0.9929 0.9931 0.9932 0.9934 0.9936
25 0.9938 0.9940 0.9941 0.9943 0.9945 0.9946 0.9948 0.9949 0.9951 0.9952
26 0.9963 0.9956 0.9956 0.9957 0.9959 0.9960 0.9961 0.9962 0.9963 0.9964
2.7 0.9965 0.9966 0.9967 0.9968 0.9969 0.9970 0.9971 0.9972 0.9973 0.9974
28 0.9974 0.9975 0.9976 0.9977 0.9977 0.9978 0.9979 0.9979 0.9980 0.9981
29 0.9981 0.9982 0.9982 0.9983 0.9984 0.9984 0.9986 0.9985 0.9986 0.9986
3.0 0.9987 0.9987 0.9987 0.9988 0.9988 0.9989 0.9989 0.9989 0.9990 0.9990
3.1 0.9990 0.9991 0.9991 0.9991 0.9992 0.9992 0.9992 0.9992 0.9993 0.9993
3.2 0.9993 0.9993 0.9994 0.9994 0.9994 0.99%4 0.99%4 0.9995 0.9995 0.9996
3.3 0.9995 0.9995 0.9995 0.9996 0.9996 .9996 0.9996 0.9996 0.9996 0.9997
3.4 0.9997 0.9997 0.9997 0.9997 0.9997 .9997 0.9997 0.9997 0.9997 0.9998
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4( leof the Difference between two Means(ul-—uZ) 01 and Gz are
~unknown )

Sample n = n, =
Average X = X3 =
PoM standard deviation 8y = S, =
e = EWas1)Ey S EWarygd
(d= FH Pooled estimate s Eﬁj \ —— : :
- "+, -7
Use (0. level of significance Pooled variance
O _
Cs o A= Ve W (4 h,- 2
1) Hypothesis [,ﬁz,;j? -d a\ - A, 2> d A s¢
vutl ”c : Jhr- a M‘:_H‘.L M, = AL
‘ - A - &d
A~ A, +) MU, AP J _ ‘_1</_‘___ )
' . V - TR A H A . N
Q\'+CYH4+'VQ #' ' #\ :L HL H| > = ) ¢
=il BT @ LE\\ 5 ey ¢ eSS~
2) Test statistic
, N -o,) - &

4) Decision
\ l OCCerte #.

\' )_J Yeyed o
————————————————————eeeeeeeeeeeeeeeeeeeeeeeen
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Example: (6f=0?=6" is unknown)
An experiment was performed to compare the abrasive
wear of two different materials used in making artificial teeth.
ieces of material’:l? were tested by exposing each piece to a
machine measuring wear.@f pieces of material 2 were similarly
tested. In each case, the depth of wear was _observed. The
samples of material 1 gave an average wear of 85 units with a

sample standard deviation of 4, while the samples of materials 2
gave an average wear of 81 and a szjgni?l? standard deviation of
5. Can we conclude at the 0.05 lével of significance that the
mean abrasive wear of material I'ig greater than that of material

22 Assume normal populations with equal variances.
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(_ Si 1l .H of a Proportion
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Example:

A researcher was interested in the proportion of females in
the population of all patients visiting a certain clinic. The
researcher claims that ip@of all patients in this population are
females. Would you agree with this claim if a random survey
shows that 24 out of @patients are females? Use a 0.10@]&
significance. : S
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6) T.H of the Difference between Two Proportions
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Use(_@tevel of significance 8 d 4
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Example:

In a study about the obesity (overweight), a researcher was
interested in comparing the proportion of obesity between males
and females. The researcher has obtained a random sample of

( 150 males and another independent random sample of 200 °
females The following results were obtained from this study.

n | Number of obese people
Males |(150) eV
Females | 200 48)

Can we conclude from these data that there is a difference
between the proportlon of obese males and proportion of obese

females? Use o =(0 OS
P T
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! One of the purposes of an investigation by Porcellini et al. (A-19) was to investigate the effect
| on CD4 T cell count of administration of intermittent interleukin (IL-2) in addition to highly

‘ 5 actwe antiretroviral W The following table shows the CD4 T cell count at

\ ¢ and then again after 12 months of HAART therapy W with IL-2. Do the data show, at

the .05 level, a significant change in CD4 T cell count?

|
| Subject 1 2 3 4 5 6 7 n:1

L X CD4Tcell |173| 58 103 181 105 301 169
% count at entry
g Y CDaTcell |257| 108 | 315 | 362 | 141 549 369
| count at end of

follow-up { J
0:-x-Y [-8y] -5° 2202 | -181 | =36 | -248 | 200 D= -MY. Y3

2-Hypothesis is?

Ho Pa-Py=e W Hp: NoMF©
L Ppes NS e My B0

-Test statistic=""

6 ' -H'fq.g 3 __ql.iéi
TR T F W YDA . e

4-Rejection region is?”

-l
(00 ,-2447) U (247, o)

( :!l'eject HO b)accept HO

60

i Sp = 85 4|71




(1)

M3 uxErold F Pl

(P’“\‘”"’is) (14 @'IT’P*) ”f‘””(“’r—”(”’/\@;

NN O TN I B
TP e lus) A IS SR
oo pepefetr-y+ | s |
§-Y \ d-\ DURL4
jn . e
4 2Mo % e 1sdold
e L S
N> apesd 277 S o\ pped
(n 1) ¥ lame | 2 [
« Apund ~ ¥ W Ul
%F'"Pu‘ ;’\? Uw: Iﬂpr ; l s.'vul.p-e sﬁ"gwm‘UT |
] ?9 Jutod P
?D'ﬂ[b(\a‘a buoro uiui f2p &m‘a/\ JDFMJ uﬂlﬂﬂc’od QJ'PUQ(:‘W*“D Rt
[4auy 0] to sysisue) s L AU S Y T 3 butg
3yowiys3 [vr\.ra.‘uﬁm XApHue | z{nun 53 Juod

SR o'“*“@“’\"ﬂ
S'W’“H}*“ fr o [ @w' wm
@ { v qmbm\

(raonp] poports A 2 2 )]s
L/ oec ’)"’];” . ) JOJ ol
i msv“n%"‘:‘m FHAND ( P )ﬁmw sn{étm]




15 joa@,lmm& 0
Il
AUR d—o up@mu ‘

i
FX ]lm Dld@
P

™

WU+
wwuslun_pﬂvwf@u °
E

—~

TZY + umouqz_o + [PWRU-URY o

Wndly ;0 + Toukeu o
SO )

o) o 3puig preys
@to "o!van[ul bi)ua?l,du@



(2)

zd
d

% ? 3(7){ lx) )W? pmoz
w "7* (7o) gy

2—u+'u--!\-j? | .18 oy sy
T-Yely : ) Z- (%Y e
XY IR ER (N R . T ¢ B 4 ()
Pt fousisoal -
/wmatomgﬁu, ]W 8 19 WwISRy -
e e Uiy .
)l“m'ﬁ@ | m

P ﬁ{vw\w

fl\ fo 143 1”"”“11@

L RACT e 4 MS&\ TP Ape

— —

F ﬂ\

oS> ¢ osdW 4+
mu*un __Q:_EQ:_IQ i
S<E=ler| ol B 0 | LHIRUY ;0 yw 1o o

(=) opess) et
(- vwu oy 1y

\o:)uaﬁddg? 4 MY ’ém?!y@

;"




(k) s
?{7%_4- '-{IS;L 3,,
53 . “(4-4) iy 0y
Y 4 ;—f‘—t - :
R P 4 *{4-9) i ady

Jpulfe fo uolsoel .
ME Om u}gﬂ\u ?
e, e
: R0}
2l frops &7"1‘”&2@
*I

/,(I\_\/_ﬁ‘\ ..Irs).l:ow,lfya
z'gi{-ﬁ/\ Z I("é__l)

™
@ o) pus] R4
o on] wnps

ouaffy o} prajy D)




(g)

[ <fhm)
o e g A iy e

u

’[, h IZ_ R d _‘llwlz _,gmgz

u
J - . td I Lddy)

&1

SPUIER b0 Usisadd o

J‘Q»“_? d*@ UlEfDLd 0
v}f_o VBDIJXT\
/%/” fS acfm]u

ws&

(schu=@-u ¢ 9<du C. 5l
e ik
(J) Uorpays]  majuge
@ FM}“I :owaﬁ w7 ¢




':r‘y \ Tl -\‘-'nl':.':.:
{Pﬁ?mﬂm ffsi‘ﬂf le
iL X
_—___-——_-___—__‘—‘w-—-—.
e N
oLl X o< X
: 2
S
P
o A A
(\t ]':, P1 ~ T

¢ T Inderyz | } AR L AL
(X) o e
\3}’\"“"’"“‘ ,v\,o‘rw\-\ L RO
7 \
. = &
A -5 S

7) 2% umkuwowinn s normal ; (n swall )~ <3 o)

xy t =L, A= -
\- %: e ( )
=T ZL wiknow sneyrmaly (n \cw'ﬁz)(h.?..‘ib')
¥ A Z _
V- 2

g .f# 2 g tan %l’\m..h

2c e "b“t"e"’\’"“&'\"‘g a2y
i“‘ n?—h}?_.‘..;:.",__ 1(“ "1)5 ".,_‘_‘ z

LA L
R —— S’ ")_., il N 3
) == 1 a il

Scanned by CamScanner



Scanned by CamScanner



?o?%“f

z f\Sz)\ &é’w’ ¥

2 i

'l".
estimate "_E(

T
RiE
i, A
.‘-‘IH
Fily
P

Bt o
g

.r‘_",.f

Rm!m t. Fq
eﬂf} c'ii?d

)('5 ED

1‘ r L .

By W ™M C""‘Fg v M\

< o-f

€Y yo )y
( fYéc Fssi’m)

Scanned by CamScanner




A
GV dnjalt J’J\ L...DJAH
’g'.‘?:-":é/ SO _,AiVX‘
fors=<

— g
“one gﬁ
.

<C
e Siolod,

«Fere
X
5 > - \E-—H Siefect >>
- \ Z=
& 5 i

P
:\3' r\)e s '.
&c:/fz w ﬁfd"”’“ Q'R F)>>

HAT’I (-'\‘,Sk:' A
f o’\r\e-~ -ﬁ;{d

+WD

sieleed

v Sa
¥
£ ARV GRNG
D A R L .,
P R zeby  —ZHY zG>
=¥ s 1 V-,
a— SRR

lmupr

e \\390'\‘&:&3

2 test

‘\'68'\‘“\3»

S+¢~T\’ST’€S "(\-IU,:—{‘ OIEP\-“A@“/(‘ ,{,,\ — T D
: SRS e—— D SO
‘ e
5\)\\\)/ \ ”T: X\~ X5
BES Z?' 4 '"‘sth W _/"( "g\; 22 “Kﬁ'b‘.cwm ‘.'_! ﬁ’_ Sp
: ¥ “T'v’ewmr» bur equav | n R
Y fM ‘5 g m( kmowh_Jy\,m(«Mo\‘ 5 7 (Siw:\uj _)T \:ﬂ_
S
%ﬁ =
ém«ku\cwm' - -
NON ~ Woimg, B S
el Lavg e | ?’i
- &
2 A
o
i z 5 R ——
i, s
-2 o et
o . n,
/_\,\/’_\.\\
= X+ X,
4 Dect ston S
= «R\ \ 3 ‘_\ e s
| Y el <o cnonatem

YL+VL

1- Refeetiy,
R —

-2
g 25 ey 0L

¥ Wy
ey

. [ «{5\ <
S ,

pesilion e G2 aF *
@ Pidia A Ve gy V A v
A7 7 Z “ 2 £-Z,  Z<-2 " T2
@ .\ 4 m’\é; -y, D T b %
Ny e
Ar R, i ; S N
oo+ B % ’rﬁgg&. e 3 J‘Qfge.gthﬂe

Scanned by CamScanner



‘. N - “ A-
D’C,Q‘S*\ow -3 )\f)\ -

Scanned by CamScanner



. O
>

1 X170»

i

EJSH\N\OL'{‘E\’()V\ &1 245 |
Lol a6\ hatal> 4 ‘\g{- |
Lol A0 (1% Rt it =N .
| 40k X‘q [l .L, il
\j Y\, g‘ J;“a,
: a5 1.r
dvspef o a " I T
Q00 QC’]‘ -an\ b%) = [ )30 \ml—.‘):"z. r Z \:7(2 £ —,f 3
I b2 | R % 6
N S = SRS " é¥“ovj\{\
R T SV B U e 2 ~ -
VSN e Sl 1= 0 1 0 s O O S S B (!
5)‘“.ch£ '5.«’ 4 VI a3 | \‘% )v-r V‘w
evvy) \. ’ q
. LLar & ) 1OQLQ{>C/'{’€V\ (§ anga f( " F
| Oothk loctrhode P Reallf T pEgodiigiet (7]
i A sebdS) | % s ,
N e = —'—"—\}, ) o L _u
t/ A bj’?},ﬁ e g el
P y \ .
AL €)= P grecpsiel
) 2 '
\L, o \L' \)d{ :\‘\"\
2 L
(g kongwwh 4 UV‘l‘\hou)/\
C)J\S//J\BVJ
novtm of 1 (<o (small) + ‘
,,’\ | w o yrwa
nota—nlovpal 73 o(Larged W< Bo (omall)
@ 6 Untwnolw
+
nown-nov wAdh 1
N 739 (Larg €
| R \L&L; u<’“‘ U‘;;:j ()N:J\; o X (}
AR A KRS R AT

Scanned by CamScanner




1J(J.L(.u.i!\.a|-\.al\}- WITEN AR, AT
o rJ\ J}_. ‘:‘-} )

2 a2 jm 4 - Point Estimate: A point estimate isisingle valuelused to X
estimate the corresponding population parameter, 5 . ey bpa
SRR @ ~ fInterval Estimate (or [Confidence Interval): An interval
o : estimate consists of two numerical values defining a range
of values that most likely includes the parameter bemg
cstlmated with a spec:1ﬁed dcgree of confidence.
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6.1: The Point Estimates of the Population Parameters:

u’@:‘u fopu bin 22 702 (@ ":*" AL p o P e
L 352V g\ )‘@ &\ ‘e@b : P A,A,;,,,/M
Population "'""!Pdmt :
Parameters - estimator? | |
Viean A X |
i ¢
Variance o2 &_“ \' g2

Standard Deviation

Proportion

The Difference between
Two Means

The Difference between
Two Proportion
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% §l=@ = is called the confidencé coefficient (level)’
* = lower limit of the confidence ia:xterval
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7.1 Introduction: N
Consider a population wm} some unknown parameter fosWe
are interested in testing (conﬁlmmg or*” enying) some
conjectures about 0. For examiple,: we might be mtexested in oy
testing the conjecture that 07> Bo,fwhcrciﬂ’ is a gwen value P

] -]
oAeTin d' -5 A _hypothesis® s a statement about one or morc, s JZ"
(—==297  populafions.

k)')&«_'s > e A research hypotheqis is the conjecture or supposition
== that motivates the research.

. o [A stafistical hypothesis is a conjecture (or a statement)
concerning the population which can be evaluated by
appropriate statistical technique.

¢ For cxample, if @ is an unknown parameter of the
population, we might be interested in lesting the
conjecture sating that 6 = 6, against 0 F 9 (for some
specific value 0,). < ydo A S5 ?Hm: ¥ m_yf) )%u}'j(:;,

e We usually test the null” hypothesis Q{ (Q s,
\ L\ @lternative (or the research) | yﬁwms H, or HA) by
AT ™

—y 2 ] choosing one of the following situations: _
i o (i) H,:0=0, against Ha:0=0, "T—;:* ’J”J"
Z e (ii) H,:0>0, against H,:0 <80,
P M (iii) He:0<86, against Hx:0>0,
™, e Lquality sign must appear in the null hypothesis.
Uf("\ : W q 2 p

Ao ) VA a;- H, is the null hypothesis and Ha is the alternative

ol >\ S\ < lhypothesis. (H, and I, are complement of each other) ‘
L | The null hypothesls (H,) is also called "the hypothesis of .
el = :‘o’i’, ' no difference". E") alfe M4

P ?@{l’“ e The alternative hypotﬁesm (HA) is also called the research

— hypothesis.
( King Sawd University m Dr. Abdullah Al-Shiha j

I-\\/-.—l

Scanned by CamScanner



SimpayPRE Merpe e SPIR Unrepigteror Natpion:1 Titp /My SRPORaaasn 1 131

e There arc 4 possible situations in tlesting a statistical

hypothesis:

Condition of Null Hypothesis H,
(Nature/reality) -
11, is true . is false |

Possible | Accepting H, | Correct Decision |  Type Il error

Action = (P
(Decision) | Rejecting H, |  Type lerror | Correct Decision

(o) |

e There are two types of Errors;
c Tyvpel error= Rejecting 11, when H, is true
P(Type | error) = P(Rejecting Ho | Ho is true) = a
o Type I error - Accepting Ho when Ho is false
P(Tvpe Il error) = P{Accepting Ho | Ho 1s false) =

¢ The level of significance of the test is the probability of
rejecting truc H,:
a = P(Rejecting H,, | 11, is true) = P(Type 1 error)

e There are 2 types of allernative hypothesis:
> One-sided alternative hypothesis:
- Hy: 020, against  Hy: 0 <0,
- 020, against  [1,: 0>0,
Pwao-sided altermmative hyvpothesis:

- Hy:0=10, against 1. 020,

e We will use the terms "accepting” and "not rejecting”
interchangeably. Also, we will use the terms "acceptance™
and "nonrejection” imterchangeably,

e We will use the terms "accept” and "fail to reject”
interchangeably

The Procedure of Testing H, (against H):
The test procedure for rejecting H, (accepting Hy) or
accepting 11, (rejecting H,) involves the following steps:

[ King Saud University 1% Dr. Abdullah Al-Shiha ]
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P ﬁ Note: Using P- Value as a decision toa
Oefimition s Epyaluelis the smallest value of o for which we can reject

["Q/’ ‘_ﬂ'l e null hvpothesis H,,. h
,ﬁp 15,2 2 Caleul (ngj P-value: :
| v ol B R W meedl . Foaews B ke dflane pifmesecaalorn Tiosssucile ssn e
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