
 

Interval Estimation

Alternative way to point estimation is interval estimation
A interval estimate of O is an interval of the form
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some specified prob
confidence interval for a

1 a degree of confidence
End points of interval E 8 48 8 confidence limits
Estimation of means

suppose that mean of a ru is to be used to estimate
mean at a normal population with known variance 6
So the sampling distribution of F for a random sample
of size n from a normal population with mean M
variance 02 has a normal distribution with
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Thus it can be written
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Z 212 such that integral of standout normal density
from to a equals 212
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to construct a confidence interval form for estimatingmean of a normal population with known variance o
we can write
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Thus if I is value of sample mean of a random
sample having n observations from a normal population
8 population variance is known then 100 i d t
confidence for population mean is given by
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where p 22221 I 2 random variable 2 has a

Stan dart normal distribution

Ex If a random sample of size n za from a normal
PfEulgtig with variance 62 225 has

antesqggemealConstruct a Sst confidence
population mean M

1 d 0.95 2 0.05 212 0.025

20.025 1 96

P 64.3 1.96 E M 64.3 1.96 tf
0.95

P1 57.7 C M 470.9 0.95

By help of central limit theorem we can construct confidence
intervals to men normal populations if n is sufficiently
large 423
In this case we use sample standart deviation as an
approximation as a population stadot deviation
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Suppose the population stand deviation o is unknown
we want to estimate mean of a random sample from a
normal population n 430
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By substituting T then
Pl F th i n if a pec It ta n t l d

is a 100 l a t confidence interval for mean of
population
E A random sample at six cars from a particular
model year had mean 19 4833 and 52 0.96
fuel consumption Find a 90 t confidence interval
for population mean fuel consumption for cars of this
model year assuming population distribution is normal
2 0 10 to Os S 2.0 IS

RIE
52 0.96 S V0.96 0.98

P 19 4833 2.015 81 h M C 19 483342.0151041
P 18 67 L M420.297 0.90

Estimation of Differences Between Means for independent
Random Samples from Normal Populations
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T
has a standart normal distribution
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is 100 l 2 t confidence interval for differences bw two
population means with known variances By central limit
theorem this confidence interval formula can be used
independent random samples from non normal populations
with known variances when n the are large try g
in order to censtract a confidence interwal fo differences
between two means when n 230 n 2230 but 6128022
are unknown than we substitute sample si ose
f or 6 2622
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When 6,2 8 622 are unknown and samples are smal
n 230 n 2230

Pooled estimator for variance is used
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If I 8 X2 S 852 are values at S.t devs of
independent random samples at size n one fromnormal populations with equal variances then
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is 100 1 a confidence interval to differences
between two population means



Ex In a study of research development activities
on profit of banks a random sample of six
banks having a high level of R 8D expenditures

showed mean annual percentage increase in profit
of 9 972 Jst dev of 7.470 An independent
rant our sample of nine banks with a low level
of R 8D expenditures show a mean annual t increase
in profit of 2.098 8 st dev of 10.834 Assuming
two population distributions are normal with same
variance find 1.90 confidence interval for differences
between their means
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