
Chapter Test of hypothesis
fS

=> for 2 samples[*

① for paired data

⑨ · di

O
· Dependent samples

O

· de
①=

O

· du S-
Sample sample

③ M= = E
I 2

]
data

F=
-I-Md

test stat =E-
sin



j/ construct a 95 % Confidence intervalOExample
for the difference between SBP before and

after using of oral contraceptions in a sample

& 10 women using OCs , given
the following

dafa :

2

= 4 .8

Cl = 0 .95 M = = E 5: (d)
= 20 .Our

n = 10 I f = += +7 S = 4 . 566

n(n - 1)

= 2 . 262*566
= 3 . 26

1 - 2 = 0 .95
d . f=9

C = 0 . 0S
0 . 02S

[·- = 0 . 025

- 2 . 262 2 . 262

②= 2 . 262



(d - =
,
d + z)

#8- 3 . 266
,
1 . 8 + 3 . 266)

d 3 - I 2 3 I Ed= f

d' 9 I U & I sdE zu

1) construct 95 % confidence interval for

the mean difference. i =
= 1 . )

I M
= + E 52 [d" 12d)

CI = 0 .

93 - An- 1)
n = 5

E = +z *-
= 2

. 8

- S = 1 . 67u

E = 2 . 776*7 = 2 . 07

1 - 2 = 0 .93

~
fu

c = 0 . 05
-

0.97s/&0.
E = 0 . 025

- 2 . 776 2 . 776



t = = 2 . 776

(d - =, + E)

(1 . 6 - 2 . 07 ,
1 . 6 + 2 .

07)
&/

2) can you conclud
that the drug

is effective in increasing
the sleep hours

(use < = 0 .01)

Ho :Mdo Us
. Hi lp

test stat
-

G

t
d . f= u

=-o =
2 . IV 5

1 . 67/5
0 .99

3 . 747

8 se accept Ho and reject H,



i

n = 20

I
Ho :Md = o Js

.

Hi :Mr +o
j = 4

-eststat
Sa = 8 x = 0 . 03

2 = 0 .05 t = 2 .
24 & = 0 .025

d . f= 19

-0 .O2S

,III 0 . 975 11111
-b ⑨ &-

- 2 . 093 2 . 093

-screedoandaccetaa
①Confidence interval

(r ,
- Mz) = (x -j) = E



CI for mean
(2 Samples)

97
↑, G known Gi

,G unknown

% = 02[
·

E +mE = E ⑬
n : Sample& Size

m : Sample 2 Size = te +5 + +m

*Sutt

NOTE S : pooled standard deviation

32 : pooled variance

·Si + (msn + m - 2



NOTE degree of freedom

=n + m - 2

-

test of Hypothesis
(2 samples

S7
4, known

% G

zi-c)- (M .
- Mc) unknown

⑮
n

t =
Xi (2) - (M .-Mr)

Sp

Sp=(m-1)5
n + m - 2



B%-

#ample suppose a sample of eight (35-39)

year
old non pregnants , premenopausal OC users

sho work in a company
have a mean

SBP of 132 . 86 molty and sample standard

deviation of 15 . 34 mmty are identified. A sample

o 21 non-pregnant , premenopausal non- OC users

in the same age group
are similarly identified

sho have mean SBP of 127 .

44 mult and

a sample standard deviation of 18 . 23 muity
test the hypothesis that they have different

population mean assuming SBP is normally



distributed between 2 groups
and Both

have the same population Jariance

*,: 132 .
86 Ho : M .

- Mc = 0 J
.

H : M .
-M2 +o

S = 15 .34

test stat

en
-

->
0I

t =

(132 .
86 - 127 . un) - (u .

-Mz)
- 0 . 74

-

/Sc = 18 . 23 Spott
17 . 527 2 = 0 .Sn = 21/ O

E = 0 .02S

sp-18(+15 .
342 + (21 - 1) * 18 .

232

8 + 21 - 2 d . F= 27

-
= 17

. 527 111 ⑧
111in

-

&o

2 . 052
- 2 . 052

0 . 975

·
tous

: se acceptHo and reject It
,

NOTEshen < is unknown -> Assume X=0
.
0

2) Compute a 95 CI for the true

mean difference in SBP between 35-39

9)0 OC users
and non OC users



( .
- Mz) = (X .

- (2) E

E = t *Sp
= 2 . 052 * 17 . 527* = 14

. 942

((132 . 86-127 . un)- 1
.
942

,
(132 . 86-127 . nu) + 14 . 94)

( - 9 . 52 , 20 . 36)



⑪ample To test shether males and females

IQdiffer ,
se selected a random sample

of size 15 from adult makes
and another

sample of size 16 from adult females and

showed the following info :

sample Size mean SD

males 15 los 28

Females 16 109 zu

Assume the normality of 2 populations

and an equal variances .

Ho : M ,
-Mz = o %s

.

Hi M ,
Mc to

Leststat

t = 05 109) - 0
= -0 . 556

26 .0*is it



Sp= 26 . 00

⑳s d . F- 29

-
eEas "- 2 . 0US S

:o se accept Ho and

Reject H,
-

Sample construct a 95 CI for M , -12

with the sample statistics for mean

Calorie Content of two bakeries speciality
pies as following :

↑, = 148 cal xc = 388 cal

S
.

= 6 . 1 cal
S2 = 7 . 8 cal

n. = 13
nz = 7



( ,
- Mz) = (x -j) = E

E = te * Sp*
= 2 . 101 + 6 . 71* = 6

. 609

spi6K*78 .
1 - 2 = 0 . 95

d. f= 18
2 = 0 . 0S

-0.os 111
-2 . 101 2 . 10/

((448 - 388) - 6 . 609
,(448 - 388) + 6 . 60)9



NOTE

E = t +Spam

SE =Sp



Chapter
10 Hypothesis testingS

=> for categorical data E

Data

-
qualitative quantitative

S

s -S
&

"Categorical"
---

Examples~categorical data :

=> Blood Group (A , B ,
0

, AB)

=> Sick /not sick
=> Male/female



es Y
2

&
-> S2

=
3 I
I

Sample

population
--

& Test of hypothesis between 2

Sample proportions (P. -Pc)

-1
normal ( n . P. g . a) Configency
method mP2925

table

①
) - o

q* ((n + m)

②Zoni



① The normal method (i)
Ho : P = Pe Js

.

Hi : P
,
+ B2

z-
s
(n+ m)

p*: pooled proportion =
= mxc⑮

-p*

Z



Example Two types of medication for hires

Otested
to determine if there is a

are being
difference in the proportions of adult patient

Reactions. Twenty out of a random sample of

200 adults given medication "A" still
head hives

30 minutes after taking the medication .
Twelve

out of another Random sample of 200
adults

given medication "B" still lead hives 30 mins

after taking the medication. Test using 1 %

significance level shen : To

① no continuity correction applied

: An Ho : P,
= Pr Vs. Hi P,

+ Pr

=200 -eststat p
*

=

X +y
Am

= o . I I 20 +

=
)-o = to

= I

I o (+ E) = 0 . of



= 0 .06 + = 1 . 47

x = 0 . 01

#00d i li
& ·-

- 2 . 575 2 . S7S

8 se accept Ho and Reject H,

② AppliedE con
on your answer

Ho : P = P Js
.

H : P
,

Ph

test stat
-

Econ=
-(

*(n+n)

= = 1 . 29



c = 0 . 01

* = 0 . 00S

0 .

00↑
, Ill

⑧ ⑧ -
⑧ O-

- 2 .575 2 . S7S

go se accept Ho and Reject Hi

---s
Example A study looked at the effect ofO
OC use on

heart disease in somen (noun)

30 .
The Research found that among (5000)

Current OC users at baseline
, 13 somen developed

Myocardial infarction (MI) over 3years period

wherease among (10000) non-OC users 7

developed an MI over a 3-years period

Asses the statistical significance of the

Results. (use corrected)



Ho : P = B Us
.
Hi P +P

Leststat

Ecorr·

#
= 2 . 77

P = = 0 . 0026, P =# = 0
. 0007

y
= (x]

-

7
= 0

. 00133I
n +m 5000 + 10000



2 = 0 . 05

E = 0 .01
&

O

- 1 .96 1 .96

: so Reject Ho and accept Hi

P-value = 2x0 . 0028

0 .

0028 0
.

0028-= 0 . 0056 #!111 :

=> highly significant - 2 . 77 2 . 77

-

0. ool . 0 . 01 0 .
05 0 . 10



CExample police officers in newYork City can

stop a driver
sho is not searing

their seat

belt . In Boston , police officers can issue Citations

to driver for not searing their seatbelts only
if the driver has been stopped for another violation

Data from Random samples of femal in 2002

is summarized as the following :

City Drivers searing seatbelts

Boston
117 68

New 220 183
York

IS there compelling evidence to conclude

a difference in Rate of drivers sear their

seatbelts in Boston as compared to newYork ?

Assume ContinuityCorrection is applied ,
use d = 0 . 0s)



Ho : P =Rus H : P
,

+ P

2.
-#

= U . 8S

↑ = = 0 . 58
,

=
18
220

= 0
. 83

>* =

68 1
I =

#220
= 0 . 74



x = 0 .
0S

- = 0 . 02S

!"
- 1 .96 1 . 96

: se Reject Ho and accept Hi



② The contingency table
-

⑪ 2X2⑯
CExample observed table

Rt-hand It-hand total

Males 43 9 52
Row marginO

0 , 012

OFemales un U u8 Row margin

021 022

total 87 IOl ⑳
Column column grand
margin margin total

Row I Column/ >



Expected table

Rt-hand It-hand total

52* 87 52 * 13males Too
= u5

. 24

oo

= 6 . 76 52
Eil Eiz

18 * 87
-Females 100

= u1 . 76 8A3= 48
E21 E22

total 87 13 100

⑳ =total
Ho : P

,

= Pr Vs
.
Hi P

,
+ Pr

-eststat

&



& Chi-squared
A

M
=> skewed to the Right
=> All values are positive

=> degree of freedom

d . f = (R - 1)(c - 1)
NOTE : Always dif in 2x2 Contingang



table is equal to
-

*eneral notes
⑪ Always the test is Right

failed test

② test statistics

x = [E
-

E

X - 2t
③ Always the Expected values



are more than G
---

⑭mple The following table lists Results

from an experiment designed to test the

ability of dogs to use their extraordinary sense

of smell to defect malaria in samples of

children's Socks. The accompaying information

shows the following
:

Malaria sas present Malaria sasn't present total

Dog sas

Correct 123 I 13 I 254

Dog was

52 14 66wrong

Total 173 145 320
I

I dentify the test statistics and



the p-value , and then state the

Conclusion about thebull hypothesis .

B x = [(E)
>

E

Malaria present Malaria wasn't
present

254 * 175

Dog 50 ISAs
sasorrect 138 . 91 115

.
09

Dog 66* InS

sas 50
wrong 36 . 09 29 .91

-138.91) -115 . 09)

138 . 91 115 . 09

(52 - 36 .

09)2
&-

29 .91)
= 19 . 49

29 . 91
36 . 09



2 = 0 .05

*00,
Bu

⑧

% se Reject Ho and accept Hi

& P-value
-

-

&0 .999 0 . oolL1%kin.
P-value

= 0 . 00 19 . 49



X1
138 .911- - 115 .

09) -+)

138 . 91 115 . 09

115 m36 . 09) - :)
+
(4-29. 91) - ()

&
29 . 91

36 . 09

= 19 . 59
---

Examp Suppose se sant to know if the⑳
Rate If smoking in

males is different from

females in a sample of 203 Jordanian

the observed values set as the following :

-Smoker Non Smoker total
Cuse C=0.00)

males 72 un 116

Females 31 53 87

total 106 97 203



Smoker Non Smoke total

males 60 . 57 55 . 43 116

Females US .U3 U1 . 57 87

total 106 97 203

X =[

-un-sus-55 . 43

+
-u5 .15)

+
153 -41 .57) -1)

43 . 43 41
. 57

= 9 . 63



: se accept Ho

and Reject Hi *0 . 999

⑧

10 . 83

Critical
value

g%---

C expectedExample Compute the table

for the breast Cancer data shown in the

following table :

730 < 29

Case 683 2337 3220

control 1498 8747 lo2us

2181 11284 1346S



Expected 2, 30 < 29

case 521 . 6 2698 . Y 3220

control 1659 .
U 8385 . 6 102us

2181 11284 13465

= 77 . 89

o se Reject

IHo and accept Hi M0 . 0S

Ili
1 :
.

d . f = 1
P-value = 0 . 00

L- highly significant M0 . 999 0 .

001I 1111111
7789



j&Example Assess the OC-MI data forC
Statistical significance , using contingency table
approach ?

d

⑤t

2

↓ 19933-
Corr 1993 . 3



#
A - 13 .3) - E)"+1993-9986 .71-,)
13 . 3 9986 . 7

= 7 . 67

and accept He

·o be Reject Ho

Nati
⑧

3 . 84

P-value
= 0 . 003

0 .
995 0 . 00S

-

0 . 001 20 .00s
+ 0 . 01
i

7. 67
E highly significant



NOTES

D The purpose of Contingery table

is to summarize a large set of data

② fore is called Yates-corrected chi

squared.

③ Always the Expected valves are

more than 5

⑪ The
contingey table

is often used

to determine if the two variable have

an association

⑤ Ho : if they are independent



#Rydependeae

97
C

⑦
② test stat : Always X d

X = El

③ degree of freedom in RX



table is calculated as the following :

(R - 1) + (c - 1)

① The conditions of the table:

① No cell has an expected

⑬ No more than1 of the cells

have expected value less than

ExampleAssess the gotisticalsignificanceO
in 300 persons ,giving the following :

Ho : Marital stafus independent from qualification
Hi : 1 dependent 1 C



S Expected

O

O

Feststat

x =
5 t))

E

= .........
= 23 .

57

d . f = (u - 1)(5 - 1) d . f= 12

-= 3 A U 0
. OS

= 12
&1111111
a



: se RejectHo and accept Hi
---j

CExample Assess the statistical significance
of the data between 2 Jariables

,
the age-

8 first birth and the prevelance of

breast Cancer.

G

Feststat

x = El
=20- M16 . 6)

+ .......
+ /406 - 476

.)
416 . 6 476

.3



= 130. 3

d .f= u
d . f= (2 - 1)(S - 1)

= 1 * u = u Wi
9 . 49

: se Reject Ho and accept H,

(There is an association between the

first birth age and breast Cancer)

d . f= u
P-value = 0 .ool

=> highly significant↑



⑪ample Determine to the 5 % Significance

level shether school and grade are

dependent.

Ho : School is independent from

the Grade

Hi : School is dependent on grade
Expected

x = [ f)
E

= 33
21 . 67



+
+ #30

. 33)
= 0 .%

d . f = 2
: se accept Ho

&and Reject Hi M4 = 0 . 0S

6
111111

:199

---

* Goodness of fit test

(Chi-squared)

589-jigE



=> Approximation of discrete Random

variable to Confinous Random variable

①
=> p(X <16) [Discrete]

=> p(X =(S) C - )

=> P(X -> 15 .5) [Continuity correction
---

NOTE

0 p(x(a) = p(x = a +0 .s)

②P(X(a) = p(X), a - 0 . 5)

③ P(a = X = b) = P(a -0xX = b + 0 . s)



⑪amples
①P(X >18) [Discrete]

= P(Xy(9)

= P(X-18 . 3)

② P(18(x 26)

= P(19 = X = 2S)

= p(18 .3 = X = 25 .S)

③ p(18 = x (26)

= p(18 = X = 2S)

=p(17 .

S = X = 25 . S)



④ p(18(X = 25)

= P(19 = X(2S)

= p(18 . 3 = x = 25 .S)
-

⑭pleifther 20
find :

Op(x <26)
= P(X = 2s) = p(X(2S .S)

=>p(z=-20)
= P(z = 1 .

38) = 0 . 9162

② p(18(x = 26)
= p((a(X =26) = p(18 . 3 =X = 26 . 3)



= P(x = 26 .3) - P(X = 18 .3)

= P(z =2
- 20) - p(z)

Y :

---

* = 80 . 68

= P(x < 50) S = 12

= P(X = u9)

= p(x(u9 .S) = P(z = 4-95800



= Plz = - 2 . 60 (
= 0 . 0047

· 00u7 * 14736 = 69

=> P(50 =x < 60)
= P(50 = X1 59)

=> P(u9 .S = X 59
. 3)

=> P(X = 9 .s) - p(x-ua . S)

= PlzcS(480. 68) -Plzz/12 12

= P(z = - 1
. 77) - p(z - 2 . 598)

= 0 . 0337

0 . 0337 * 14736 = 502 . S



a
= (569 .......

+
120 . 2)

120 . 2

= 326 . 2

2 = 0 .
05

↑00⑰= g - k - 1 0 . 95
1/1/II
& E

11 . 07
= 8 - 2 - 1

I 5

8 heReject Ho and accept Hi



=> normal method doesn't provide an

adequate fit to the data .

---

NOTES

O se study the fit of the test

to a data

② Expected
equality

-> Continuity correction

↳ ② probability
⑪ probabilitya grand total

③ x= [lo
D. f = g - k - 1



⑪ample The mean sights of a sample

of 200 patients is 52kG and

the standard deviation is 3 KGs .

↑

seights <Ubuses 150 501515555141600, 60

frequen 12 Un 82 53 9

sesound like to assume that these

measurements came from the normal distribution

How can the salidity of this assumption

be tested ?



↑

X &

seight #(Usus 150507515355141609, 60

frequary 12 un 82 53 9

Expecte 1 .
24 39 .

42 118 . 7 39 .

42 1 . 24

⑤ p(x(us)

= p(x = un]

= P(X(yu .S) = p(z = 41452
3 C

= P(z = - 2 . 5)

= 0 . 0062

0. 0062 * 200 = 1 .
24



= p(us = X <50)

=> p(us = X = n9)

=> p(un .S = x = 49 .S)

= P(X = 49 .S) - P(X - 44 .S)

= Plzzy-52)-Plza-52
3 3

C
= p(z = - 0 .83) - P(z = - 2 .S)

= 0 . 2033 - 0 . 0062

= 0 . 1971

0 . 1971 * 200 = 39
.

42



x = [10f)2
E

(12-1 .24) (9 - 1 . 24)2
-
- +

-----
--

1 . zu 1 . 24

= 158 . 49

d .f = g - k - 1 d . f = 2

= 5 - 2 - 1 Mi
= 2

L
·

8 se Reject Ho and accept H,



Chapter Regression
and CorrelationS Method

-

=> for quantitative data

① Scatter & correlation coefficient

plot

③ Hypothesis ①
Confidence intera

univei m

* Correlation E

S-(59)
Graphical numerical

jus poji) ?



① Graphical (Correlation)
"Scatter plot"

-

s
A O O e

O O

Estregon

unid
-

=> uterus

> fetus growing

O

O



Regression
line

Scatter plot 11- * &

Js9 S

&

-

S.

)

-

NOTE I is called the Correlation

Coefficient and itsJalve between -1 ,1



i
- I

O I

negative ↓ positive

Relationship Relationship

No

Relationship

#OTE 9 = 1 <perfectpostea
S = -1 [perfect negateRelationship

--

② Numerical method

& Covariance

Cov(x ,y) = E((x -My)(y-My)



= E(xy) - My My

-positive

negative As

-9
95.

) g
S

NOTE Units limit the use I
Covariance

X = KG y = mmHy

E((x -Mx)(y -My)



* CorrelationCoefficient

I : population Correlation Coefficient

9=
U : Sample Correlation coefficient

11 Pearson's correlation Coefficient"

Lxy
V =
-

-⑫↳ xLyy

Ly = Exy-my

( xx = Ex - 2



Lyy = [y (a
NOTES
① (xx and Lgy never ever be

negative

② W will be unchanged by
a change in the unit of X

,Y

ExampletheTatshorin the tableO
below obtained in a study of age (x)

in years
and systolic blood pressure (y)

in milty for Random sample o Six

patients selected from the emergency of



JUH in a given day :

Age systolic Blood pressure
43 128

u8 120

56 135

61 143

67 141

70 1S2

calculate the value of the Correlation

Coefficient for data ? andgive
a conclusion !

⑲ Y
X

Age SBP X
&

y2 Xy
43 128 184916384 S5oU

u8 120 2304 1000 5760

56 135 3136 18225 75 60

61 143 3721 zo ung 8723

67 141 un89 19881 9447

70 1S2 1900 23/04 10 640



Sum Ex Sy Ex Ey
:

Say

#V =

Alyy
1 - 1

. 1)

Ly = Exy-
+ Sy
N

= 17634 - 24819
= 541 . S

(xx = [x) - (x)
= 20399 - -Bus = 5.



Lyg = [yz - (3)
U

= 112un3--Gua
1- = 0 . 8966v =

m561 . 5 * 649 .S

80 There is a strong correlation
between the age

and SBP.



Example calculate the correlationG
coefficient of the given

data:

X

T
⑨
#15822
Y 12

X2 In 225 324 und 729

you 1636 ju , nu

XJ zu 60 108168 324

[x = 93 , 2y = 32
, Sky = 684

2X2 = 1863 , [y2 = 264



v = (x] -
-. 8

=0
133 . 2 A 59 . 2Elyy i

>

hy = Exy-
yzy

n

= 670 -

1432 = 88 . 8
S

(xx = [x) - ((x))
M

= 1863 - 19)"
= 133

.
2

5

Lyy = Ey -
(()
U

= 264 - 2 = 59 .
2



80 perfect positive Relationship
---

Example calculate the correlationC
Coefficient of the given

data :

-5051523354

Y 3 .132 3 .33 .
4 3 .

S

Ame
.
V= 1 [perfect positive Relationship

imm-
-

NOTE

(xx = (n - 1) + S,

Sx = x Sy
y

n - 1 n - 1



Say=
(sample covariance)

~ -

)
-

y[*DSy

---

* statistical inference for correlation

Coefficent

-S
Confidence

Hypothesis inferral
testing



*I pothesis for Correlation

I testing
Coeffecient

-
Ho : 9 = 0

Ho : 9 = 9

H ,: 9 0 Hi : 9+ 9
.

---

# Ho : 9 = 0 Us. Hi : 9 0

Leststat

n - 2- v : Sample Correlation

Coefficient

NOTE Always
The Of n-2



%-
de Suppose serum cholestrol levelsCExami

in sponse pairs are measured to

determine shether there is a correlation

between cholesterol levels in spouses .

specifically ,
we sish to test :

Ho : g = 0
vs. H : 9 + 0

suppose that v
= 0 . 897 based on

n = 6 spouse pairs . Is there enough

evidence to surrent Rejecting Ho ?

(usec = 0 . 0S)

i Ho : f = 0 ↓s
.

Hi : 9 0

test stat
-

umn - 2

t =

Fra



= %297+ 5-2
- 4 . 056

No. 8972

d.f= 4

2 = 0 . 03
o2S-O -

0 . 975
0

.

0254 = 0 . 025 I
6 ·

- 2 . 776 2 . 776

:o se Reject Ho and accept It ,

"There is a positive Relationship"

between cholesterol level spouses

-
:--

CExample Test to see if the correlation

for hour studies on the exam and

grade on the exam is statistically
Significant. USe < = 0 . 05

, v
= 0 .825

, n = 13



* Ho : g = 0 Js. Hi : 9 0

Leststat

t =

2

=Fra

= 4 . 84

2 = 0 .
0S d .f= 11

0 .

025
0 . 975

0 .02S5 = 0
. 023 -

,
II &II'd
-E

- 2 .
201 2 . 201

: se Reject Ho and accept Hi

"There is a correlation between

the hour studies and the grade



& Ho : 9=% J . 11 y +%

↓eststat

x = (z -z)mn - 3

Z transformation = In
zo = + In (1 + 3)

[Fa)

NOTE "fisher's E transformation"

-

⑭ample Suppose the Body seights of

100 father (x) and first born son(y)



are measured and a sample correlation

Coefficient r of 0 . 38 is found .

We might
askshether or not this sample correlation

is compatible with an underlying
Correlation of 0 . S that might be expected

on genetic grounds. Perform a test of

significance ,

use d = 0 . 05

& Ho : 3 = 0 .5 Js
. Hi S 0 . S

-eststat

x = (E - zo)m3

z = -(n(1 + r)

T =AIn(i31 - r)

= o. U



Zo = InI=n(
= 0 . 549

x = (E - zo)3

= (0 . 4 - 0
. 549) Noo-3

= - 1
. 47

2 = 0 .
03

↳ = 0 . 025
0.

025
0

. 025-IIII 11/12
· O-

- 1 . 96 1 .96

⑳ we accept Ho and Reject Hi



=Yes ,
v = 0 . 38 is compatible with

correlation of g = 0.S

--

de is an antibioticCExam vancomycin

used to treat C . difficile bacteria

that cause pseudo membranous colitis
A studysas done on a sample of

120 patients showed a sample

correlation coefficient of 0 . 775 between

the close of sancomycin
and the

percentage of bacteria in the colon

testwhether it suitable to the

underlying Correlation f 0 . 7 ?

(usec = 0 . 0S) ?



& Ho : = 0 .7 Us. Hi 9 0 . 7

teststat

2 = (z - zo)Na

z = n()

= In(S) = 10

Zo = In (7) = 0 . 87

2 = (1 . 032 - 0 . 87) *13

= 1 . 75

2 = 0 .05 TIII 111I
&-

- 1 .96 ·96



8 se accept Ho and reject H,

P-value = 200 .
000

= 0 . 0802
·
ouo-
· III

0.
ono ,

O
I/1 ,

-&

- 1 .75 1 . 75

-

Worf you
can find the

fisher's I transformation by this

table :



* Confidence interval for Correlation

17
fisher's I

Z (9
, 92)

Transformation

At
-

NOTES

D(1 - a) = CI

② for fisher's I transformation

(t ,, (2)

z = z =E
#3



zc = z + s
(1 + r)E z= Imm
(1 - r)

③ for population correlation
coefficient (9)

(9 , 9)
27,
C

9
.

=
=
27 ,

C + 1

e27 I

I --
2 272

C + I



%-

⑭ample Suppose the Body seights of

100 father (x) and first born son(y)
have a sample correlation coefficient

of v = 0 . 38
,
find 0 . 95 Confidence

interval for the underlyingCorrelations
*
v = 0 . 38 Z
CI = 0 .93

n = 100 I = In
=** (n)03)
= 0 . U



1 - 2 = 0 . 95

X = 0 . OS

4 = 0 . 025

0 .

023⑳. 96 -002s
, III#,

&

- 1 .96 1896

(7-7+
(0 .1- , ou
(0 . 201 10 . 599)
Zi EzO O

I⑮ (9., 9)



I = -
C + I

240 . 201

e - I
-
- = 0 . 198-

2 x 0 .201

C + 1

272

C -

In =
↓
272

2 + 1

20.
599

=- = 0 . 536xosa,
I

(0 . 198
,
0 . 536)



⑭mple Suppose se sand to estimate

the correlation coefficient between

height and seight of Residents in

a certain country .

We select a random

sample of 60 Residents and find

the following informations

· Sample Size n = 60

·Sample correlation Coefficient v = 0 . 56

find a 95 % confidence interval for

the Correlation ?

B
u = 0 . 56 I 7n = 60



CI = 0 .95/Z = In
1 - r

=-*In 0 . 56
-

1 - 0 .56

= 0 . 633

1 -
2 = 0 . 93

x = 0 . OS

- = 0 . 025

1. 96

(z-+3)mn -3

(0 . 633-196 ,
0 . 633+



(0 . 373
,
0 . 892)
Zz⑪ O

= for 9 (9
, 9)

27
e -

1

I = -

22 + 1

2x0 . 373
/e-
--

= 0 . 3568
240 -373

C + I

2S: =0

(0 . 3368
,
0 . 7126)



Summary for Ch.1

"Statistical inference"

①Hypothesis testing

⑪ OB Ho : 9= go

Ho : 9= 0 Test stat Vs
.

-

JS . vi Hi :I Sot =y
- 2

m Feststat
Hi : 97 0 1 - r2

Z
② confidence intersal

① for fisher's E transformation
Ez =

Fn -3

⑬ fory )



Chapter MultiSample inference
12S
=> M ,, Ma , Ma ,Mr - ... -Mi

=> se will study the inference

between 3 or more means

---

ANOVA
-

I - j
-

-

S
-

A E-nages of variance
-

=> Extension of T-test

=> Testing of more than 2 sample

means.



ExampleOA B C

29 28 25

within 30 29 28I variance 31 30
27

group 31 27 29

29
29

29

-
variance between

groups

OT M
,
=Mc = M
Js

.

at least one

Hi : M ,
= Mz + Ms pairs are not

equal



F =

Jariance betweis-

↓ aviance

7S
>/ 11

Reject accept
Ho

Ho

---

* One
say ANOVA fixed

effects model :

Yij = M + ci + li6

i : group

Fiji J : number of observation



* Ye
, 3

:⑳absBig B.S

M : overall mean

Lij
: error about mean

-M
* Hypothesis testing of Multisample

using one say ANOVA modal :

Ho : M ,
=Mz =My =.. - .. =Mis

Vs

H,: M ,
=Mz +M3+ ...Mk

#OTE se acceptHoy if all



the M are equal, if one of the

M differ
, se sill accept #1

& at least one= -

Si & Ho : all 2.= 0 V. Hi : 4, 0//

teststat

F = MS

MSg : Mean Square
between

I

= B K : groups

SSB = [nity' niji)
"

N



MSs= N : total sample

Size

SSs = E(n : - 1) S

NOTE Degree of freedom

=> for MSp = 1 - 1 1 )

=> for MSs = N - K / ,/

---

mpl O ②
I 2 2

2 . 67 2 . 67 3 2 Y
3

S 2
U

S2 4 . 33 1 . 33 I



Test shether the mean differ

Significantly among 3 groups ? (use o .os

& Ho : M ,
=Mz =My Ho : (i = 0 (All)

Js
.

us
. H : M , + Mc +Mz H: di o

-Test
state

=> MSB=BI

SSB = [nijnj:
N

= 69 . 7734 -

)02)
= 0 . 22

9



[hi(y ; )
2

3 x (2 . 67)2 + 3x (2 . 67)+ 3x (3)2

= 69 . 7734

Eniji

3 x 2 . 67 + 3x2 . 67 + 33

= 25 . 02

=> MSs =2 3 32
= 2

.22=

N- K 9 - 3

5 = [(ni-1) N



= (3 - 1)4 . 33 + (3 - 1) x 1 .33 + (3 - 1) * 1

= 13 . 32

F=
=
-11 = 0 . 0495

2 . 22

D. f = k - 1 difn = 2

d . fa = d

D
. = N-K MI0 .95 0 .OS

⑧
4)11I
5 .
14

% be accept Ho and Reject
Hi



between

Within 

Example suppose se sant to knowC
shether or not three different exam

prep programs
lead to different mean

Scores on a certain exam. To test

this
,
se recruite 30 students to

participate in a study and split

them into three groups ,
shown with

students marks after 3 seeks f prep :

N

fck-yHas = f((27)
! d

den
numr zin



& Hoidi = o Es. Hi dito

Ho :M=Mr =My us
. Hi M,M +M

-stat
D . fi= 2

D. f k - 1

D . = N-K ↑
6

3 . 32

8 se accept Ho and Reject

Hi

=> fail to reject , There is insufficient

evidence to say that
there is a



statifically significant difference
between the mean exam scores of

three groups
-

⑭mple The times required by three

Surgeons to perform appendectomy sere

Recorded on five randomly selected

occasions, Here are the times ,
to the

nearest minute.

Maher Haider Tareq
Test if the

f 8 10

mean time Recorded10 9 9

for each surgery
9 9 10

is different between
11 f Il

10 10 9 Surgeons

Crhic) Lay
N =SH= 3

FINKS I 3. 89
f 22(440

.9)

Totelt

f= / S6

↳-



B
&

All

ep Ho : di = 0 Js. Hi di + 0 ( Anest)

Ho : M ,
= Mz =My 1s. Hi M , M2 #Mz

test stat
-

F =MS=

D . fn = 2
D

. fu = k - 1 D . fa = 12A
D . fa = N-I

e

11/11
3 . 89

· se accept Ho and reject Hi



Example Fill in the missing entries ofC
the partially completed one-say

ANOVA

O

B ③
18 . 880 0 .944

23 21. oou

& Ms=
2 . 124

0 . 708 =
-

d . f

d . f = u =③
0 . 708

=> F = M

0 .75=- => MSw = 0
.9UU

Mr=
0 . fag? Zi
⑮

·



=> MSu=S
0qun = = SSn = 18 .

880
20

-·:
Example Test shether the meanG
FEF Scores differ significantly among
the six groups in the Following table

(use < = 0 .05)

& O

Test S

f Mrin
Ms
88: Enizi-Ensc + 2005

-

2 ou 1 3. 2j5+ 200+2 + 200 3. 9)(
Cros B+) +

200M +So30)

I
Msg = 10 136 . 17

= 107. 38



Ho : M ,
=Mr = - ... =My

JS
.

Hi : M , + M2 + Mz = - -.. + My

ta
=> MSB =

B
=1

. 38
= 36 .8

k - 1

SSB = [nitj niji

[Inily;)

200 + (3 .78) + 2004 (3 . 38 + 50 + (3 .32)2
+ 200 *(3 . 23) + 2004 (2 . 73) + 200 (2 . 59)2

Mow :F Ni-fi = 200 -1 ota +20
+)c

Bos oohy(20-ADE20 for
in

sin = 66s ut

Min
M G
FM



= 10505 . 58

Eniyi
200 + 3 .

78 + 2004 3 . 30 + 50 + 3 .32

+ 200 * 3 . 23 + 2004 2 . 73 + 200 2 . 59

= 3292

SS = 1030s
.

83- a
= 184 . 38

=> MSw
=S =87.

SSw = [ (n :
- 1) S &



(200 - 1) * 0 .792 + 199 * 0 . 772+ 49*0 . 882

+ 199 x 0 .782 + 199 + 0 . 81 + 19970 . 822

= 663 . 87

-=MB
= 58

Dfn = 5

LDf = cou Mos
11/1

O

2 . 21

: be Reject Ho and accept H,

Critical

E(-(4-()
fg(loy 14

2
. 2



~eneral NOTES About ANOVA :

0 J ,

j

- j = y .j

- J : ) + y - j)

I

& (yj - j) = [ (3 :5
-5 :)+ [(5 - j)"

↑ ↑ ↑
SST SS

S

SSB

② SS+= SSw
+ SSB



* Least significant difference
Test (LSD)

=> used to see shich means

are not significantly equal the

Rest of the means.

=>fog e Reject Ho and accept Hi

&
Ho : M =M Js

.

Hi M , +Mz
I 2

Teststat

T)- o Sp= MSs
n+m
[
d . f = N - K[

puk
ToTsteff N
- ifManl

of



⑪mple Smoking in Book :

& Ho : Mi = Ma J
.

Hill
,
Ma

Test stat
-

T=])
- o

-

(3 . 78 - 3 . 30)

n+n) 36(too +Goo)
= 6 . 02

Sp = MSs

d . f = louu

0 .

02S
80 se Reject -0.

02S

VIII 0 .9754/1/11
Ho and -

- 1 . 96 1 .96
accept Hi



So , M ,
=M

* Ho : h ,
=M3 s

. Hi MFM3

Feststat

T]s) - o

(hn+ mm)

-33 = 3 . 65

d . f = louu
80 se Reject

0 .

02S-0.
02S

Ho and VIII 0 .9754) 111I
·-

accept Hi
- 1 . 96 1 .96

#3



So , M, Ms
* Ho : M2 =Mz Js . Hi : Maths

T
== 0

. 16

Se accept d . f = louu

0 .

02S
Ho and Reject~/liVIII

0.
02S

-

Hi
⑧

- 1 . 96 1 .96

02



So , Mc - M3-

& Ho : M2 = My us
.

Hi :My Mu

Teststat

T=(
1)

=
= 0

.
88

d . f = louu
8 se accept

0 .

02S
0.
02SHo and Reject-VIII 0 .9754/1/11
·

Hi
-

- 1. 96 1 .96

-So , M2 - e Y

⑳4



2= 0 .05

8 -86's



NOTES
-

=> P-value > & (accept Ho

P-value & /Reject Ho

=> MSg = MS,


