



HYPOTHESIS TESTING

Hypothesis is usually considered as the principal instrument in Research. Its main function is to suggest new experiments and observations. The term hypothesis is a blending of two words i.e Hypo + thesis where hypo means under or below and thesis means a reasoned theory of rational view point. Therefore hypothesis means ‘a theory which in not fully reasoned’. It is mere supposition to be proved or disproved.
                                    Hypothesis is a predictive statement, capable of being tested by scientific methods, that relates an independent variable to some dependent variable. For example: Students who receive counseling will show a greater increase in creativity than students not receiving counseling.

· Null and alternate hypothesis:

Alternative hypothesis is usually the one which one wishes to prove and the null hypothesis is one which one wishes to disprove. For example if we compare the two methods i.e method A and B :
a) Assumption that both methods are equally good      :   Null hypothesis

b) Assumption that A is Superior than B                :    Alternative hypothesis.

Symbolically:   H0 : µ = µ H0 =100
The above statement shows that the null hypothesis is that the population mean is equal to the hypothesized mean 100.
Now if the sample result do not support this null hypothesis, we should conclude that something else is true which may be among the following list of alternative hypothesis:
a) Ha : µ ≠ µ H0    =   It shows population mean is not equal to 100
b) Ha : µ > µ H0    =    It shows population mean is greater than 100
c) Ha : µ < µ H0    =     It shows population mean is less than 100
Null hypothesis should always be specific hypothesis not approximate. In hypothesis testing, we proceed on the basis of null hypothesis, keeping the alternative hypothesis in view. Why so? The answer is that on the assumption that null hypothesis is true, one can assign the probabilities to different possible sample results, but this can not be done if we proceed with the alternative hypothesis. Hence the use of null hypothesis (at time also known as statistical hypothesis) is quite different.
Level of Significance:- This is very important concept in the context of hypothesis testing. Generally, either 5% level or 1% level is adopted for the purpose. It implies that null hypothesis will be rejected when the sampling result (observed evidence) has less than 0.05 or 0.01 probability of occurring, if null hypothesis is true.
Two tail and One tailed test: A one tailed test would be used when we are to test, say, whether the population mean is either lower than or higher than some hypothesised value  example    

i)   H0 : µ = µ H0        Here null hypothesis is that the population mean is equal to the 




 hypothesized mean. 
ii)  Ha : µ > µ H0         represents  Population mean is greater than 100
Now here we are interested in what is known as left tailed test (Where in there is one rejection region only on the left tail).
Two tailed test : A two tailed test rejects the null hypothesis, if say, whether the sample mean is significantly lower than or higher than some hypothesised value of the mean of population. It is appropriate where Null hypothesis is some specified value, not approximate. Moreover the alternative hypothesis is a value not equal to specified value of the null hypothesis.  Example    

i)   H0 : µ = µ H0        Here null hypothesis is that the population mean is equal to the 




 hypothesized mean. 
ii)  Ha : µ ≠  µ H0         represents  the population mean is not equal to 100 and may be 



  greater or less:
Thus under two tailed tests there are two rejection regions (known as critical regions), one of each tail of the curve.
Decision Rule: Given a hypothesis Ho and an alternative hypothesis Ha, we make a rule, which is known as decision rule according to which we accept Ho or reject Ho.

Z –Test
This is the most frequent test used in the research study. Based on normal probability distribution. It may used in the following:

1 Significance of mean.

2 In binominal distribution & T-Test applications.

3 When size of  n is larger.

4 To compare the means of a sample with some Hypothesis Mean.

5 To compare the means of two independent sample with some Hypothesis Mean.

6 To judge sign of Med, Z, r & other measures.

7 To judge the difference in proportion of two independent sample.
Important Situation under Z-Test

	1 When Population  Infinite (Known)

                 x- µHO →population mean

        z= 

             ∂p/√n→ no. of observation
  Std. deviation
	2. Finite Population (Known)

        x- µHO
z= 

         ∂p/√n X [√(N-n)/(N-1)]

X & n Randomly selected Values.


	3 When Population  Infinite    (Un-Known)
                 x- µHO →population mean

        z= 

             ∂ s/√n→ no. of observation
Std. deviation

AND

V = ( n-1)

Where 

     ∂ s  =   √ (xi – x ) 2

                      n-1


	4. Finite Population (UnKnown)

        x- µHO
z=   
         ∂s/√n X [√(N-n)/(N-1)]

X & n Randomly selected Values.

AND

V = ( n-1)

Where 

     ∂ s  =   √ (xi – x ) 2

                      n-1




Ques 1: A sample of 400 male students is found to have a mean height 67.47 inches. Can it be reasonably regarded as a sample from a large population with mean height 67.47 inches and standard deviation 1.30 inches? Test at 5% level of significance?.

Ques 2: Suppose we are interested in the population of 20 industrial units of same size, all of which are experiencing excessive labour turnover problems. The past records show that the mean of the distribution of annual turnover is 320 employees, with the standard deviation of 75 employees. A sample of 5 of these industrial units is taken at random which gives a mean of annual turn over as 300 employees. Is the sample mean consistent with the population mean? Test at 5% level of significance?
Ques 3: The mean of certain production process is known to be 50 with a standard deviation of 2.5. The production manager may welcome any change is mean value towards higher side but would like to safeguard against decreasing value of mean. He takes a sample of 12 items that gives a mean value of 48.5. What inference should the manager take the production process on the basis of sample results? Test at 5% level of significance.

Ques 4: Raju Restaurant near the railway station at Falna has been having average sales of 500 tea cups per day. Because of the development of bus stand nearby, it expects to increase its sales. During the first 12 days after the start of the bus stand the days sales were as under:-
                    550,570,490,615,505,580,570,460,600,580,530,526
On the basis of this sample information, can one conclude Raju restauraut sales have increased used 5 % level of significance?

