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Hypothesis Testing Summary
1. Gaussian Distribution Unknown Mean with Known Variance
z-tests of One-Sided Alternatives
Ho:p= 11
A Hy:u>p

Reject H, : u = yyWwith significance level « if
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B. H,:u<u

Reject H,: u =y, with significance level « if
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2. One-Sided Hypothesis Test: Binomial Model with Unknown p using a Gaussian
Approximation (Valid if np,(1—py)>5).
Hy:p=pg

A. H,:p>p,

Reject H,: p = p, with significance level « if
_ nz(l’—po)i N
[po(1=po)?

B. H,:p<py

Reject H,: p = p, with significance level « if

- '17(15—100)l -
[Po(1=po)I?

3. Sample Size Formula Gaussian Mean, One-Sided Alternative: Type | Error = « ;
Power = 1—- 3 and Effect=A=| 14, — 1, |.
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4. Two-Sided Hypothesis Test: Gaussian Distribution Unknown Mean with Known
Variance

HOZ,u:O
Hy:u+0

Reject H, : u =y with significance level « if
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5. One-Sided Hypothesis Test: Binomial Model with Unknown p using a Gaussian
Approximation (valid if np,(1-py)>5).

Hy:p=poy

Reject H, : p = p, with significance level « if

(- po)
[po(1—-pg )]%

>z

6. Sample Size Formula Gaussian Mean, Two-Sided Alternative: Type | error = « ;
power = 1— £ and effect =A< 1, — 1, |.
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_ 2
n= F(Zl_% +Zl—ﬂ) .

7. Gaussian Distribution Known Unknown Mean with Unknown Variance: One-
Sample :-Test.

Ho :p= p1g
Hy:pu# o
t- statistic
L _
- n2 (X — pp)
S
where

2 ==Y (5 -%)°

i=l1
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Reject H,, with significance level « if

|2 ]> tnfl,lf%

8. Binomial Exact Method (np,(1— py) <5).
Hy:p=po

The p-value depends on whether p < p, or p > p, where p = K
n

A If p<p,
p—value = Pr( < k successes in # trials | /)
k _ .
= (g =p)"™”
J=0
B.If 5> p,

—val, . .
pvame Pr(> k successes in n trials | H))

=2 (pg=po)"™”

j=k
Reject H, : p = pywith significance level « if p—value<c .

9. 100x(1-«a) Confidence Intervals Can Be Used To Perform Two-Sided Hypothesis
Tests with significance level « .

A. z-test (Gaussian mean and variance known)

B. :z-test (Binomial proportion)

C. t-test (Gaussian mean and variance unknown)
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10. Two Gaussian Samples with Unknown Means and Unknown but

Variances: Two-Sample : Test

Ho @ pr = i

Hy:pr # pe
xiT~N(,uT,O'72~) i=L..np
x§ ~ N(te, 070) j=L..n,

Assume o7 = o2 =o?. The unbiased estimate of o2 is:

2 2
2o (np —=Ds7 +(n, =1)s;
ny+n,—2

where

iy
st =(np =07 %)

Jj=1
n,
2 -1 =12
sy =(n, -1 Z(xf—xc) .
i=l1

Test statistic

Reject H with significance level « if

|t]> In1—e

where n=ny +n,—2.

11. 100x(1-a)Confidence Interval for the True Difference in the
Gaussian Distributions with Unknown but Equal Variances.

Equal

Means from

12. Two Gaussian Samples with Unknown Means and Unknown and Unequal

Variances: Two-Sample  Test.
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Ho : pr = e

Hy:pr #

Test statistic (Satterthwaite Approximation)

Xr —X,
t= T c 1
2 22
Sty Se
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where the number of degrees of freedom is
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13. Two-Sample Test for Binomial Proportions (Gaussian Approximation: Valid if
mp(1=p)>5 and nyp,(1-py) >5)

1 .
xj~B(m,p) j=Ll..m

2 .
Xj~B(ny,py) j=L..m

Hoy:pr=p

Hy:p #p

z- statistic

L |p1 = Pol
- 1 1)
[p(1-p) [Jr J]Z

nom

where

mp+mpy ki tk
m +Vl2 m +n2

p=
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Reject H,, with significance level « if

z> Zl*%
p-valueis p=2[1-d(z)].

14. Two-Sample Test for Binomial Proportions (Gaussian Approximation: Valid if
mp(1-p)>5 and n, p,(1— p,) >5) with Continuity Correction.

Hy:p=pp

Hy:p #p)

|'\ - ‘_ L_FL
PL=P2 20 2m,

[13(1—13)(1+ 1 j]i

nom

z =

Reject H, with significance level « if

z> Zl—% .

15. 100%(1-«) Confidence Interval for the Difference of Two Binomial Proportions.

o A A 1 1 )t
D1~ D2 J—le—oz/z[p(l—P)(—Jr—]]2
non

16. Two Sided Hypothesis Test for the Difference of Two Binomial Proportions.
The 100%(1-«) confidence interval can be used to conduct a test of the null hypothesis

H,: p = p, versus the two-sided alternative H ,: p, = p, at significance level «. Reject
Hy: p; = p, if 0is not in the 100%(1—«) confidence interval.
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