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Unit-IV Small Sample Tests, Chi-Square Tests & F- tests 

4.1   

4.2   

4.3   

  

4.4   

   

4.5  

Small Sample Tests / Student’s ‘t’ test  

Test for Single Mean  

Test for Difference of Means  

• Independent samples 

• Paired samples 

Chi-Square Test  

• Test for Independence of Attributes  

• Goodness of Fit  

 F- test for Equality of Two Variances 

 

4.1 Small Sample Tests - Student’s ‘t’ test  

In the previous chapter we have discussed problems relating to large samples. The large sampling 

theory is based upon two important assumptions such as 

(a) The random sampling distribution of a statistic is approximately normal and 

(b) The values given by the sample data are sufficiently close to the population values and can 

be used in their place for the calculation of the standard error of the estimate. 

The above assumptions do not hold good in the theory of small samples. Thus, a new technique 

is needed to deal with the theory of small samples. A sample is small when it consists of less than 

30 items. (n < 30). 

Since in many of the problems it becomes necessary to take a small size sample, 

considerable attention has been paid in developing suitable tests for dealing with problems of small 

samples. The greatest contribution to the theory of small samples is that of Sir William Gosset 

and Prof. R.A. Fisher. Sir William Gosset published his discovery in 1905 under the pen name 

‘Student’ and later on developed and extended by Prof. R.A.Fisher. He gave a test popularly known 

as ‘ t-test’ . 

t - statistic definition: 
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Assumptions for students t-test: 

1. The parent population from which the sample drawn is normal. 

2. The sample observations are random and independent. 

3. The population standard deviation σ is unknown. 

Properties of t- distribution: 

1. t-distribution ranges from -∞ to +∞, just as in a normal distribution. 

2. Like the normal distribution, t-distribution also symmetrical and has a mean zero. 

3. t-distribution has a greater dispersion than the standard normal distribution. 

4. As the sample size approaches 30, the t-distribution, approaches the Normal distribution. 

Comparison between Normal curve and corresponding t - curve: 

 

 

 

 

Degrees of freedom (d.f): 

Suppose it is asked to write any four number then one will have all the numbers of his choice. If 

a restriction is applied or imposed to the choice that the sum of these number should be 50. Here, 

we have a choice to select any three numbers, say 10, 15, 20 and the fourth number is 5: [50 – 

(10 + 15 + 20)]. Thus our choice of freedom is reduced by one, on the condition that the total be 

50. Therefore the restriction placed on the freedom is one and degree of freedom is three. As the 

restrictions increase, the freedom is reduced. 

The number of independent observations which are used to calculate the statistic is known as the 

degrees of freedom and is usually denoted by υ (Nu). 

The number of degrees of freedom for n observations is n - k where k is the number of 

independent linear constraint imposed upon them. 

For the student’ s t-distribution the number of degrees of freedom is the sample size minus one. It 



 

 

18BGE24A: Allied: Statistics-II   UNIT-IV             Handled & Prepared by: Dr.S.RaviSankar     P a g e  | 3 

I BSc Geography (English Medium)                                                              Mob.:9842007798 Dept.of Statistics 

 

is denoted by υ = n -1 The degrees of freedom plays a very important role in test of a hypothesis. 

When we fit a distribution the number of degrees of freedom is (n– k-1) where n is 

number of observations and k is number of parameters estimated from the data. 

Critical value of t: 

The column figures in the main body of the table come under the headings t0.10, t0.50, t0.025, 

t0.010 and t0.005. The subscripts give the proportion of the distribution in ‘ tail’ area. Thus for two-

tailed test at 5% level of significance there will be two rejection areas each containing 2.5% of the 

total area and the required column is headed t0.025 

For one tailed test, at 5% level, the rejection area lies in one end of the tail of the distribution 

and the required column is headed t0.05. 

Critical value of t – distribution 
 

 

– ∞ –  tα                             t = 0  
      tα        + ∞ 
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Applications of t-distribution: 

The t-distribution has a number of applications in statistics,   

(i) t-test for significance of single mean,   

(ii) t-test for significance of the difference between two sample means,   

(a) Independent samples (b) Related samples: paired t-test 

[Note:- t-distribution  has few more applications which are not listed here.]
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4.2 Test for Single Mean  
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4.3 Test for Equality of Means (Independent Samples) 
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4.4 Test for Equality of Means (Dependent / Paired Samples) 
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4.5 Chi-Square Test  
 

 
 

Chi-square distribution 

 
Properties of Chi-square distribution 

 
Applications / uses of Chi-square distribution 
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Chi-Square Test for Independence of Attributes  
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Chi-Square Test for Goodness of Fit  
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4.6 F- test for Equality of Two Variances 

F-Distribution and its Applications 
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F- test for Equality of Two Variances 
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