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Objectives 

By the end of  this session the students should be able 

to:

➢Define hypothesis and state its importance 

➢Identify the null and alternative hypotheses

➢Describe the importance of  alpha and beta errors

➢Based on P-values, state a final conclusion that 

accepts or rejects the null hypothesis



Basics of Hypothesis Testing

❖In statistics, a hypothesis is a claim or 
statement about a variable of a 
population.

❖A hypothesis test (or test of 
significance) is a standard procedure for 
testing a claim about a variable of a 
population.



Problem 

• Suppose a study is being conducted to answer questions 

about differences between two regimens for the 

management of  diarrhea in children:

• the sugar based Oral Rehydration Solution and the 

• herbal solution made from locally available herbs.  

What question could be asked:

• "In the population is there a difference in overall 

improvement after three days of  treatment between the 

ORS and the herbal solution?"



There could be only two answers to

this question: 

Yes and No



1. "There is no difference between 

such improvement” (null 

hypothesis). 

A null hypothesis is usually a 

statement that there is no difference 

between groups or that one factor is 

not dependent on another and 

corresponds to the No answer.  



2. "There is a difference between the 

improvement achieved by a three days treatment 

with the ORS and that of the herbal solution" 

(alternative hypothesis).

Associated with the null hypothesis there is 

always another hypothesis or implied 

statement concerning the true relationship 

among the variables or conditions under 

study if No is an implausible answer.  This 

statement is called the alternative hypothesis 

and corresponds to the Yes answer. 



Null Says: 

In populations there is no association (or 

there is no difference) between A and B; 

The observed results from the 

investigator's sample are therefore due to 

sampling variation (we got the sample by 

chance alone).



Alternative hypothesis:

It does not say anything with reference to 

sampling variation.  It just says what the 

investigator wishes it to say i.e. A< b, A>B, 

or A is not related to B. The issue now is 

that if you could prove beyond doubt that 

null is untrue then the alternative must be 

true because there are only two answers to 

the question.



Basics of Hypothesis Testing

• The null hypothesis, symbolized by H0, is a 

statistical hypothesis that states that there is 

no difference between a parameter and a 

specific value or that there is no difference 

between two parameters.

• The alternative hypothesis, symbolized by 

H1, is a statistical hypothesis that states a 

specific difference between a parameter and 

a specific value or states that there is a 

difference between two parameters.



ALPHA AND BETA ERRORS

Truth in the Population

Tests of True False

Significance Ho Hypothesis Ho Hypothesis

Accept Correct Decision Wrong Decision

Ho Hypothesis  Beta Error

Reject Wrong Decision Correct Decision

Ho Hypothesis Alpha Error 



When we mistakenly reject the null when 

indeed the null is true, then the type of 

wrong decision is known as a Type I or 

Alpha error.

However when we mistakenly accept our 

null when in fact it is false then we commit 

another error known as the Type II or Beta 

error.



ALPHA AND BETA ERRORS

Truth in the Population

Tests of True False

Significance Ho Hypothesis Ho Hypothesis

Accept Both solutions have ORS and herbal

Ho Hypothesis same effect  have different 

effect Beta Error      

Reject ORS and herbal Both solutions have

Ho Hypothesis have different effect same effect 
Alpha Error



P - VALUE 

P stands for probability.   

The P value is the probability of committing a type 

1 or alpha error in a research study

•P  <   .05 you reject the null and prove beyond 

doubt that your alternative/research hypothesis 

is true

•P > .05 you accept your null hypothesis as you 

could not collect enough evidence to reject your 

null  or your null was in fact true



The P value is a function of two factors:

➢The magnitude of difference between the 

groups.

➢The size of the sample.

➢The smaller the P value the more sure you 

are that your results are not by chance alone

➢In accepting null p= .06 or .60 in both 

situations you accept your null whereas they 

could mean different things



The Null and Alternative Hypothesis

• The researchers always have a problem or issue in mind 

which is their alternative or research hypothesis (which 

has to be proven beyond doubt)

• Which many or may not be directional 

• The exact opposite or implied statement is the Null 

hypothesis (because it has to be nullified to prove the 

research/alternative hypothesis)

• Which is mostly non directional or stating no difference in the 

population   (but could also be directional)



1. The proportion of drivers who break red lights is 

greater than 50%

2. The level of air pollution in Karachi is equal to Lahore

3. The IQ scores of politicians is less than actors

4. There is no difference in the final exam average score 

of girls and boys of SMC

5. The water of Karachi is more polluted than of Lahore

6. Female students of SMC give more time to studies than 

boys

Identify the Null and Alternative Hypothesis

Alternative

Null

Alternative

Null

Alternative



Develop the Null or Alternative Hypothesis

Alternative Hypothesis Null Hypothesis 

The proportion of drivers who 

break red lights is greater than 
50%

The proportion of drivers who 
break red lights or not is equal

The level of air pollution in Karachi 

is less than Lahore

The level of air pollution in Karachi 

is equal to Lahore

The IQ scores of politicians is less 

than actors

The IQ scores of politicians is 

equal to actors

The final exam average score of 

girls is more boys of SMC

There is no difference in the final 

exam average score of girls and 

boys of SMC

The water of Karachi is more 

polluted than of Lahore

The water of Karachi is just as 

polluted as of Lahore

Female students of SMC give 

more time to studies than boys

Female students of SMC give 

same time to studies as do boys



Accept or Reject the Null Hypothesis

Null Hypothesis Results 

The proportion of drivers who break 
red lights or not is equal

P<.05

The level of air pollution in Karachi is 

equal to Lahore

P>.05

The IQ scores of politicians is equal to 

actors

P<.05

There is no difference in the final 

exam average score of girls and boys 

of SMC

P>.05

The water of Karachi is just as 

polluted as of Lahore

P<.05

Female students of SMC give same 

time to studies as do boys

P>.05

Reject 

null

Accept or 

fail to Reject 

null

Reject 

null

Reject 

null

Accept or 

fail to Reject 

null

Accept or 

fail to Reject 

null



Basics of  Hypothesis Testing

• The level of significance is the 

maximum probability of committing a 

Type I error.  This probability is 

symbolized by  (Greek letter alpha).  

That is, P(Type I error)=.

• P(Type II error) =  (Greek letter beta).

• The power of a hypothesis test is the 

probability (1 - )



Basics of  Hypothesis Testing

Controlling Type I and 

Type II Errors

❖For any fixed sample size n , a decrease 

in  will cause an increase in .  

Conversely, an increase in  will cause a 

decrease in  .

❖To decrease both  and , increase the 

sample size.



Writing Research Objectives

• Specific statements of  the expected outcome of  the research 
project  

• Specific to the problem and  

• Use action verbs like: identify, correlate, calculate, compare, etc. 

• Should be measurable and observable

• Specific objectives may in addition include

• Time duration

• Setting of  research 

• Expected change (decrease mortality by 20%)



SMART Objectives

• S  = Specific

•M = Measurable

• A = Achievable

• R = Relevant

• T = Time Bound



Task
• Identify the problem you want to study

• Keeping in view the criteria for selection of  the problem

• Identify the hypothesis that you want to test for that problem

• Develop Research objectives

• SMART


