Chapter 7: Test Hypotheses

1. Test Hypotheses for the population Mean (u):

Test Procedures:

Hy:u = uy vs Hy:p < py vs Ho:p = py vs
Hypotheses 0 0 0 0 0 0
yP Hp:p # po Hy:pe > o Hy:p < o
First Case a2 is known; Normal or Non-normal Distribution
Test Statistic X — o
Z = ~N(0,1
(TS) ajvn MOV
Rejection Region
(RR) &
Acceptance
Region (A.R.) of
Hy,
Critical Value | —Z;_¢ and Z, « Z1_g 714
We reject H, (and accept H,) at the significance level « if:
Decision Z< —Zl_% or
Z > Zl_g Z > Zl—a Z < _Zl—a
2
Second Case a2 is unknown; Normal Distribution
Test Statistic X — o
T = ~ttn—1), df =v=n-1
(T.S) sy D), df
Rejection Region
(RR) &
Acceptance
Region (A.R.) of
Hy,
Critical Value t1_q —ti_g
We reject H, (and accept H,) at the significance level «a if:
s T<—t, « Or
Decision 1-=
T > tlig T > tl—(l T < _tl—a
2




2. Test Hypotheses for the Difference Between Two Population

Means (14, — - )(Independent Populations):

Test Procedures:

Ho:py = pp vs Ho:py < pip vs Ho:py 2 pp vs
Hypotheses Hp:py # Uy Hp:pg > Hy:py <
First Case a2 and o7 are known
X1 — X,
Test Statistic T, L ~N(0,1)
(T.S) 91, %

Rejection Region

(RR) &
Acceptance
Region (A.R.) of
Hy
Critical Value | —Z,_¢ and Z, « Z1y 71
We reject H, (and accept H,) at the significance level « if:
Decision Z<—Zy gz O

2
252, Z>7 4

2

Z < _Zl—a

Second Case

a2 and o2 are known but equal (62 = 07 = ¢2)

Test Statistic
(T.S)

T =

X —-X

L =2 ~t(ny+n,—2), df =v=n;+n, — 2

(ny — 1)S7 + (n, — 1)S3
n+n,—2

s2 s2
°p_.5p
nq, np

$2 =

Rejection Region

(RR.) &
Acceptance
Region (A.R.) of
HO
Critical Value —tpe and t, a t g t1—g
We reject H, (and accept H,) at the significance level « if:

o T<-—-t, « Or

Decision 1-2

ec S 0 2 T > tl—a T < _tl—a

T>t «a

2




3. Confidence Interval and Test Hypotheses for the Difference

Between Two Population Means (iy — u, = tp)

(Dependent/Related Populations):

The Procedure:

Calculate the
Quantities

The differences (D-observations): D; = X; —=Y;, i=1,2,..,n
Sample Mean of the D-observations: D = Zi=1Di

n
; . . o2 _ Xit.(D;-D)?
Sample Variance of the D-observations: S5 = ==

Sample Standard Deviation of the D-observations: S, = /S3

Confidence Interval for up = p; — u,

100(1 — )%
Confidence
Interval for up

Sp
,a—, df=v=n-1
2vVn

D+t

Test Hypotheses for up = u; — U,

Ho:py = pp vs Ho:py < pp vs Ho:py 2 pp vs
Hp:py # Uy Hp:py > Hp:py <
Hypotheses or or or
Hy:up =0 vs Hy:up <0 vs Hy:up =0 vs
Hy:up #0 Hy:up >0 Hyup <0
Test Statistic T = ~ttn—1), df=v=n-1
(T.S) Sy T A

Rejection Region

(RR) &
Acceptance
Region (A.R.) of
Hy
Critical Value —t;e and ¢, e t_q —t1_4
We reject H, (and accept H,) at the significance level « if:
Decision I<-t e« or

2

T>t « I'>tq

T < _tl—a

2




4. Test Hypotheses for the Population Proportion (»):

Test Procedure:

Hy:p = py vS Hy:p < py vs Hy:p = py vs

Hypotheses 0 0 0 0 0 0

P Hyip # po Hy:ip>p Hyip < po
X

Test Statistic p= -

(T.S)

Rejection Region

(RR) &
Acceptance
Region (A.R.) of RR.
HO of H, _Zl—a
Critical Value | —Z;_¢ and Z, « Z1_g —71
We reject H, (and accept H,) at the significance level « if:
Decision Z<—Z;a O

L>7Z, «a
)

Z>7Zi 4

Z < _Zl—a




5. Test Hypotheses for the Difference Between Two Population

Proportions (p; — 1>):

Test Procedure:

Hy:py = py US Hy:py < py vs Hy:py = py vs

H Otheses 0 M1 2 0-HF1 2 0 M1 2

yP Hy:p1 # p, Hy:pi > py Hy:p <py
= N(OD)

Test Statistic p(1—p)  p(A=p)

(T.S) ny n
~ L X X XX

P1—n1' Pz—nZ, p_n1 ,

Rejection Region

(RR) &
Acceptance
Region (A.R.) of
Hy
Critical Value | —Z;_¢ and Z, 2 Zi_y —71 4
We reject H, (and accept H,) at the significance level «a if:
Decision Z<—Z; o O

2

L>7Z, «a
-3

Z>7Z_g

Z < _Zl—a




