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Estimation: Additional Topics
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Statistics for Business an

Confidence Intervals for the
Population Variance

= Goal: Form a confidence interval
for the population variance, o2

= The confidence interval iIs based on
the sample variance, s?

= Assumed: the population is
normally distributed
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Confidence Intervals for the
Population Variance

(continued)

The random variable

> _(n-1)s°

y
n-1 0_2

follows a chi-square distribution
with (n — 1) degrees of freedom

The chi-square value Zr?—l,a denotes the number for which

P(Xr?—l > Xr?—l,cx) =d
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Confidence Intervals for the
Population Variance

(continued)

The (1 - a)% confidence interval
for the population variance is

(n—1)s’ . (n 1)s?

Xn—l al? Xn 1.1- /2
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!i Example

You are testing the speed of a computer processor.
You collect the following data (in Mhz):

CPU,
Sample size 17
Sample mean 3004
Sample std dev 74

Assume the population is normal.
Determine the 95% confidence interval for 0,2
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_. Finding the Chi-square Values

= n =17 so the chi-square distribution has (n—1) = 16
degrees of freedom

= a = 0.05, so use the the chi-square values with area
0.025 in each tail:

Xr?—l,a/Z = X126,0.025 =28.85

Xr?—l,l-a/Z = X126,o.975 =6.91

probability
a/2 =.025

probability
a/2 =.025

f f %16
Y%16=6.91 Y%16= 28.85
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*i Calculating the Confidence Limits

= The 95% confidence interval Is

(n—1)s? co? e (n—1)s?

2 2
An-1,al2 An-1.1-a/2

(17-1)(74) _ . _(17-1)(74)
28.85 6.91

3037<0°<12683

Converting to standard deviation, we are 95%
confident that the population standard deviation of | e
CPU speed is between 55.1 and 112.6 Mhz
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Sample PHStat Output

a —P_Fgat—tﬂindow Help  Adobe PDF
ot Data Preparation » izl l Bl 45 100% - 2 @4 % 4 B
h Descriptive Statistics >
E Decision-Making ’E’_'&'A'QQ@E}\\&
Probability & Prob, Distributions »
Sampling »
Confidence Intervals » Estimate for the Mean, sigma known... [
Sample Size » Estimate for the Mean, sigma unknown...
One-Sample Tests » Estimate for the Population Yariance... < !“
Two-Sample Tests » Estimate For the Propartion...
Multiple-Sample Tests ’ Estimate for the Population Total... i
Control Charts » Estimate for the Total Difference. ..
Regression > | [ [ [
Utilities » |
About PHSEat. .. i
Help for PHStat
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Sample PHStat Output

for the Population Yariance

— Data
Sample Size:

—

Sample Standard Deviation: |74
Confidence Level: 95 %
— Qutput Options
Tide: |
Help I OK Cancel

(continued)
A B | C | D | E
Confidence Interval Estimate for the Populati._ n Variance
Data _ _

Sample Size 17

Sample Standard Deviation 74 I n pUt
Confidence Level 95%

Intermediate Calculations
Degrees of Freedom 16
Sum of Squares 87616

Single Tail Area
Lower Chi-Square Value

6.907664

Upper Chi-Square Yalue 28.84532
Results | —
Interval Lower Limit for Variance ( | 3037.442

Interval Upper Limit for Variance

12683.88

D Output

Interval Lower Limit for Standard Deviatioff | 55.11299 >
Interval Upper Limit for Standard Deviatioh, | 112.6227

DINDINDINDIN| =l = a m a a a a a —
ElmN| = olo|m|No|m|E G| S o] QR ™SO &= N )=

Assumption:

Population from which sample was drawn has an approximate normal distribution.
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