










Interval Estimation in nutshell 
 
 In point estimation a number calculated from the sample is suggested as the estimate of 
the unknown parameter.  In interval estimation we find out two statistics t1 and t2 (t1<t2) such 
that the probability that the interval (t1,t2) contains the true value of the unknown parameter has 

a pre-assigned value 1-  called the confidence coefficient of the interval.  Such an interval is 

called a confidence interval with confidence coefficient 1- . 
 
The Confidence interval for the mean of  a normal population 
 

Let x1, x2 xn  be a sample chosen from Normal population N( , )   Let   

and . 

 

(a) Confidence interval for  when  known 

We know that   has normal distribution with mean  and standard deviation .  So t  

has N(0,1). From the standard normal table we can able to find such that 

 as  
 

 

(b) Confidence interval for  when  unknown 
 

In this case we make use of the result that So t  has students t distribution with n-1 

degrees of freedom. From the t table we can able to find such that , 

n confidence coefficient.  This gives the confidence interval for  as  
 

. 

 

The Confidence interval for the variance of  a normal population 

Let x1, x2 xn  be a sample chosen from Normal population N( , )  and let 

. Define   then u has chi-square variables with n -1 degrees of freedom. So 

-square table with n-1 degrees of freedom we can able to find two values 

 and  Such that    So confidence interval for the 

variance is . 

 



The Confidence interval for ratio of two variances from normal populations 

For a ratio of two variances from normal distributions, a two-sided, 100(1  
interval is calculated by 
 

 

 
Assumption 

a. The two populations are independent. 

b. The two samples are simple random samples. 

c. The two populations are normally distributed. 

 
This because  be the sample variance based on sample of size  from a normal population 

 and  be the sample variance based on sample of size  from a normal population 
 then we have  

 

 

So  

 

Also 

 

 
The Confidence interval for the proportion of a binomial population 
 

In this case we make use of the result that So t  has N(0,1). From the standard normal 

table we can able to find such that e given confidence 

coefficient.  This gives the confidence interval for p as  

 

where , x is the number of favorable case in n repetition. 



Example-1 
 
The means of a sample of size 20 from a normal population N(µ,8) was found to be 81.2.  
Find a 90% confidence Interval for µ. 
 

Given  = 81.2, n=20,  = 8 and = 0.90. From the table we have =1.65 

 
So the required confidence interval is 

 

=  

 
= (78.25, 84.15) 

Example-2 
 
Find the least sample size required if the length of the 95% confidence interval for the mean 
of a normal population with SD 5 should be less than 6. 
 
Let n be the size of the sample, then the 95% confidence interval is 

 

 

So the length of the interval =  =  

 

Since the length of the interval should be less than 6 we have   

Which gives  = 3.3 or n (3.3)2  = 10.89 

So the least sample size is 11. 
 
Example-3 

Suppose a student measuring the boiling temperature of a certain liquid observes the readings 
(in degrees Celsius) 102.5, 101.7, 103.1, 100.9, 100.5, and 102.2 on 6 different samples of the 
liquid. He calculates the sample mean to be 101.82. If he knows that the standard deviation 
for this procedure is 1.2 degrees, what is the interval estimation for the population mean at a 
95% and 90% confidence level? 

From the data we get the sample mean of the boiling temperatures to be 101.82, with standard 
deviation =1.2. The critical value for a 95% confidence interval is 1.96. A 95% confidence 
interval for the unknown mean  



 

 

                = (100.8598,102.7801) 

As the level of confidence decreases, the size of the corresponding interval will decrease. 
Suppose the student was interested in a 90% confidence interval for the boiling temperature. 
The critical value for this level is equal to 1.645, so the 90% confidence interval is 

 

= (101.0141,102.6259) 

An increase in sample size will decrease the length of the confidence interval without 
reducing the level of confidence. This is because the standard deviation decreases as n 
increases. 

Example-4 
 
A random sample of size 17 from normal population  is found to be mean 4.7 and variance 
5.76.  find a 90% confidence interval for the mean of the population. 
 
This is a case where the s.d.of the population is not given so we use the t distribution with n-
1=17- =90%, . So the 

CI for µ is 

 

           = (3.65, 5.75) 

Example-5 
 
A large candy manufacturer produces, packages and sells packs of candy targeted to weigh 52 
grams. A quality control manager working for the company was concerned that the variation 
in the actual weights of the targeted 52-gram packs was larger than acceptable. That is, he was 
concerned that some packs weighed significantly less than 52-grams and some weighed 
significantly more than 52 grams. In an attempt to estimate, the standard deviation of the 
weights of all of the 52-gram packs the manufacturer makes, he took a random sample of n = 
10 packs off of the factory line. The random sample yielded a sample variance of 4.2 grams. 

Use the random sample to derive a 95% confidence interval for . 
 

The confidence interval for 2 is given by . 



 

So the CI is  = (1.99,14) 

 
We can be 95% confident that the variance of the weights of all of the packs of candy coming 
off of the factory line is between 1.99 and 14.0 grams-squared. Taking the square root of the 

confidence limits, we get the 95% confidence interval for the population standard deviation  
as (1.41,3.74) 
 
Example-6 

The same capacity of hard drive is manufactured on two different machines, Machine A and 
Machine B. Samples are taken from both machines and sample mean manufacturing times 
and sample variances are recorded as follows: 

Machine A: n1=13,   =127.4, =384.16 

Machine B: n2=9,  =108.3, =106.09 

Compute 90% confidence interval for the ratio of variance. 

 

Now 10 

=3.28 

  = 2.85 
So CI =  = (1.104, 10.32) 

 
Example-7 

In a sample of 20 persons from a town it was seen that 4 are suffering from TB.  Find a 95% 
confidence interval for the proportion of TB patients in the town. 

Let p be the proportion of TB patients in the town.  The sample proportion , 

n=20 and the critical value for a 95% confidence interval is 1.96. so CI for p is 

=   

       = (0.025, 0.375). 


