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Power and sample size calculation for the inference on 2 population means.
1) Inference on the test  situation
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Data: Two independent samples
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For a given α (e.g. 0.05 or 0.01) and a power=(1-β) (e.g. 85%), calculate the sample size.

  Def.:   Effect size=
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  (e.g. Eff=1)
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At α=0.05, reject 
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  Power=(1-β)=P(reject 
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2) Sample size calculation in a C.I. scenario (Maximum error)
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P.Q:   
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100(1-α)% CI for 
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 The length of the CI :  L=
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Alternatively: If we assume 
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The length of the CI :  L=
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Ch9. Inference for Populations and Count Data

Inference on one population proportion: p

e.g. Suppose I wish to find the probability p that a given coin will turn up (head) when tossed. I tossed the coin for 100 times and obtained 64 heads and the rest tails.

1) Estimate the probability p

2) Find a 95% CI for p

3) Test if p=1/2

Solution:

1) 
[image: image34.wmf]ˆ
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2) Large sample approximate C.I
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      A proportion of P is head in the population.
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  if n is large
Therefore, 100(1-()% CI for p is 
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Large sample test on one population proportion p (Both # of successes and failures are ≥5)
Data:  
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By C.L.T:

Point estimator:  
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Pivotal quantity:  
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T.S:  
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At α, reject 
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 Inference on one population proportion p.
Test on one population proportion, small sample

Exact method:


Data: sample size n, # “S”: X,  # “F”:  n-X



X~Bin(n, p),    P(X=x)=
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Sample size calculation
e.g. Thanksgiving was coming up and Harvey’s Turkey farm was doing a land-off business. Harvey sold 100 gobblers to Nedicks for their famous Turkey-dogs. Nedicks found that 90 of Harvey’s turkeys were in reality peacocks.

1) Estimate the proportion of peacocks at Harvey’s farm and find a 95% C.I. for the true proportion of turkeys.

2) How large a random sample should we select to guarantee the length of the 95% C.I. to be ≤0.06? 

3) At α=0.05, Test if the proportion of turkey is greater than 0.05

Solution:

1) 
[image: image71.wmf]90

ˆ

100

peacock

p

=

=0.9,    
[image: image72.wmf]ˆ

turkey

p

=

1-0.9=0.1

95% C.I. for 
[image: image73.wmf]T

p

:  
[image: image74.wmf]µ

µ

µ

0.025

(1)

TT

T

pp

pZ

n

-

±

   
[image: image75.wmf]Þ

 [0.04,0.16]

2) Derive the general formula

100(1-()% for 
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Maximum error:  E=
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Note: If 
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p-value=0.011

At α=0.05,  since 
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Power and sample size calculation
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At the significance level (, we reject 
[image: image103.wmf]0

H

 if 
[image: image104.wmf]0

Zz

a

³

.

         
[image: image105.wmf]0

0010

0

1

00

(|)

1(|)(|:)

ˆ

(|)

(1)

a

aa

failtorejectHH

PrejectHHPZzHppp

pp

Pzpp

pp

n

a

a

b

b

=

-==³=>

-

=³=

-



[image: image106.wmf]0

10

0000

ˆ

(|:)

(1)(1)

a

p

p

PzHppp

pppp

nn

a

=-³=>

--



[image: image107.wmf]00

1011

0100

1

1

11

1111

(1)

ˆ

(|)

ˆ

(1)

(|)

(1)

(1)(1)

pp

Pppzppp

n

pppp

pp

Pzp

pp

pppp

nn

a

a

-

=-³+-

--

-

=³+

-

--



[image: image108.wmf]\

-
[image: image109.wmf]0100

11

11

(1)

(1)

(1)

pppp

Zz

pp

pp

n

ba

--

=+

-

-



[image: image110.wmf]\


[image: image111.wmf]0011

2

10

(1)(1)

[]

zppZpp

n

pp

ab

-+-

=

-


Nov. 13th , 2009
Inference on Two Population Proportions: 
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Independent samples, both are large
e.g. Suppose we wish to compare the proportions of smokers among male and female students in SBU.

Two large independent samples:


Population 1: 
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Population 2: 
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Sample 1:  
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1 Point estimator: 
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Two samples are independent
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3 P.Q. for 
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4 100(1-()% large samples CI for 
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      Here,  
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5 Test

General case: 
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p-value=P(Z≥
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At the significance level 
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When 
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