Testing Statistical Hypotheses: Two Sample Problem

The difference in the means of Two Populations — Two independent Samples

Normal Populations &7 and &7 known

Null Hypothesis:

Alternative

Test Statistic | Rejection Region p-value
Ho Hypothesis: H;
M= o =y M=y # X =X —dy | 12> Zae 2P(Z > [2))
M~ 1y =y M~ 1y <y o o) Z < -Za P(Z<2)
=, <d; = 1, >d; n, n, Z>Zq P(Z > 2)
o’ and o unknown, large samples
Null Hypothesis: Alternative Test Statistic | Rejection Region p-value
Ho Hypothesis: H;
t— pp =d, =ty #dy Z_E—X_z —d, 12| > Zar 2P(Z > |z|)
=, >d, W —, <d, B s? s Z< -2 P(Z<7z)
7_1’_7
u—u, <d, =, >d, n, n, Z> 2 P(Z>7z)
Normal Populations o/ and o unknown, o =07 small samples
Null Hypothesis: Alternative Test Statistic | Rejection Region p-value
Ho Hypothesis: H;
th =ty =dg Ly =ty #dy to Z - X_2 —-d, It] > toz 2P(te> [t])
=ty 2 dg Hh = Hy <dg [, [t P((tr< 1)
7+7
=, <d, o — 1, >d, An, n, | t>tar P((tr > 1)

where S7 =

2 _(n—1)s” +(np —-1)s,”

p

n+n, -2

and f, the number of degrees of freedom, = ny+n; -2.

The difference in the means of Two Populations — Two related Samples (Matched Pairs)

Null Hypothesis: Alternative Test Statistic | Rejection Region p-value
Ho Hypothesis: H;

th =ty =d, =ty #dg D- d, It| > tazn1 2P(tr-1> [t])

W — i, >d, i — i, <d, t= s, /\n t <-tan1 P((t-1<t)
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The difference between two proportions

Conditions:

n, and n, large,

Nz, =25 n(l-m)=5
nz,=25 n,(1-x,)=5
Null Hypothesis: Alternative Test Statistic Rejection | p-value
Ho Hypothesis: H; Region
7w —m,=d, m—m,#d, - p,—p,—d, where lz| > za2 | 2P(Z > |2])
- (1 1
-, <d, m -, <d, p-p) n7+n7 Z< -2 P(Z<2)
1 2
7 — 7T, >0y 7 — 71, >0y p:ﬁ,p :&and [_J:X1+X2 Z>Z« P(Z>2z)
Y n o, n,+n,
Tests for Variances: Normal Populations
Null Hypothesis: Alternative Test Statistic Rejection
Ho Hypothesis: H; Region
=07 L% o) Z F>F
1= o179 F =S—12, with n, —1and n, -1 d.f. %
ol <o} ol > o7 5, F>F,
and S? is the larger sample variance




