Ch 6.6 Confidence Intervals for Variances Properties of the Distribution of
and Standard deviations the Chi-Square Statistic

. The chi-square distribution is not symmetric, unlike
the normal and Studentt distributions.

Chi-Square Distribution

As the number of degrees of freedom increases, the
distribution becomes more symmetric. (continued)
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(e} Formula 6-7 Not symmetric

Xz=

where
n =sample size
s 2 = sample variance
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Figure 6-8 Chi-Square Distribution fordf=10
and df' = 20

o? = population variance

Figure 6-7 Chi-Square Distribution
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Ex1a) Find )(2R and XZLZ Critical Values: Table A-4

Steps to find X2R and X2L 3;/1% N . Treastothe right of each tail
Convert the C.1. % to a decimal  onidence e
e take (1 - %)/2 to find the % for the tales of the df

interval R S
If n< 30 find the degrees of freedoms by (n-1), Ex1b) Find X% gng X3.:

[ ]

e If n > 30 use the # closest to n. D once Intorval
e To find X%k = corresponds to the (1-%)/2

e To find X?_ = corresponds to the % + (1-%)/2

% + (1.-%)12

(1-%)/2

Ex1c) Find X %g ang X2
n=63
90% Confidence Interval

df=
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Estimators of ¢ :

The sample variance s’ is the best
point estimate of the population
variance ¢ 2.

Confidence Interval for the
Population Variance o’

< o<
Xr X

(n-1s? (n-1s?

Confidence Interval for the Population Standard Deviation o
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Ex2a) 106 body temperatures where
obtained by University of Maryland
researchers. Construct a 95% confidence
interval estimate o. s = 0.62°F

(n-Vs? m-1)s?
Tl < o< EES—
xR Xt

74222 7 129561

(106 -1)(.62%) <o < (106 - 1)(.62%)
1293561 74222

56 < o < .74

Roundoff Rule for Confidence Interval
Estimates of o or o2

1. When using the criginal set of data to construct a
confidence interval, round the confidence interval
limits to one more decimal place than is used for
the original set of data.

2. When the original set of data is unknown and
only the summary statistics (r, s) are used, round
the confidence interval limits to the same number
of decimals places used for the sample standard
deviation or variance.
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Ex2b) Assume that the heights of women are normally
distributed. A random sample of 20 women have a mean
height of 62.5 inches and a standard deviation of 2.3 inches.
Construct a 98% confidence interval for the population
variance.

(n-1Us? Cs?
2 = 0'2< 7’" 2
AR xe

01

N x?
633

(20-1(2.3%) < < (20-1)(2.3%)
36.191 7.633

28 < 02 < 13.2

mess Determining Sample Size

o]
. . p- 350
Sample Size for ¢ 2 Sample Size for ¢
To be 95% confident of the value of 62, the sample| To be 85%confident of the value of G, the sample

that 2is within size n should be at least thatsis within size u should be at least
1% 77,207 1% 19,204
5% 3,148 5% 767
10% 805 10% 191
20% 210 20% a7
30% o7 30% 20
40% 56 20% n
50% 57 50% 7

Tobe 99% confident of the value of G2, the sample| To be 99% confident of the value of &, the sample

that sis within size n should be at least thatsis within size n should be at least
1% 133,448 1% 33,218
5% 5,457 5% 1,335
10% 1,401 10% 338
20% 368 20% 84
30% 171 30% a7
40% 100 40% 21
50% 67 50% 13

Ex3a)Find the minimum sample size to be 95% confident that the standard

deviation, s is within 10% of ©.

Ex3b)Find the minimum sample size to be 99% confident that the variance,

2 e cos e
s is within 5% of 02.
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