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Hello friends, I welcome you all in this session, as you are aware in previous session we were 

discussing about hypothesis testing and we have seen several methods of testing hypothesis, one 

of them was critical value approach, the other one was P value approach and we have seen other 

approaches as well. So in previous session we were discussing about this question wherein the 

standard deviation of population is unknown. 

(Refer Slide Time: 00:53) 

 

So this is the case which we have seen in previous session, so average price of hotel room in 

Delhi is 168, when a sample of 25 hotels were taken, the average was 172.5 and sample standard 

division was 15.4. So we tested the hypothesis that alpha is equal to 0.05 and we framed then 

hypothesis that the then hypothesis that the price is 168 and alternate hypothesis is not 168 is not 

it. This what we have framed in previous session. 
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And this how we worked out, this example, 50 statistics which we have which we have got over 

here is 1.46 and stable value is at 24 degrees of freedom is not it, because this is a case of t-test 

why t-test because sample standard deviation is the population standard deviation is unknown 

and sample size is less than 30 right. So we are using t-distribution over here and the value of t at 

24 degrees of freedom is 2.0639 right so + and - 2.0639. 

 

And our calculated value is in this range which means non rejection region, so that is why will 

not reject null hypothesis and what is our null hypothesis, let the average price per room in Delhi 

is 168. So will say yes this statement is true or this assumption is true right. This what we have 

seen in previous classes. You can find out the solution using P value approach in fact using excel 

sheet right. 
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So here P values is 0.157 which is more than alpha, so will not reject null hypothesis, we reject 

null hypothesis if P value is less than alpha is not it, but in this case we will use more than alpha 

will not reject null hypothesis. 
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Now this one more way in which you can take a call whether you need to reject or you need not 

reject null hypothesis and this is known as is a confidence level or confidence interval approach. 

Now in this case since we know sample mean, sample standard deviation, sample size in 

confidence level, then we can easily calculate confidence interval. So this sample mean ± P 

under root of s divided by n. 

 



So you will get upper limit as 178.86 and lower limit as 166.14. Now you to check whether your 

hypothesized population mean, which is 168 rupees, does this fall in this range, no yeah it is in 

this range right. Since the interval contains this hypothesized mean 168 is in between these 2, is 

not it. So will not reject null hypothesis, otherwise we would have rejected the null hypothesis. 
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So there are multiple ways in which you can test any hypothesis in fact this is just for example I 

have taken this slide, this is an output from Minitab software for this question. So you will find 

all these details in output like this. So you have got sample size mean standard deviation, 

standard error of mean, these are our limits right 166 and 178 right, this t value and P value. So 

we are interesting in p value only right, so P value is less is not less than alpha in fact P value is 

more than alpha so we will not reject null hypothesis. 
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Let us look at some more points about hypothesis testing, we know that the sign of alternative 

hypothesis will decide whether you would be using two-tailed test or one-tailed test is not it. So 

let us look at this example where your null hypothesis is mean or whatever it is let say average 

number of TV sets in Indian homes is greater than or equal to 3 and the alternative hypothesis is 

less than 3. 

 

So this is the case of lower tail test or left tail test right, since an alternative hypothesis is focus 

on lower tail, we know the mean of 3 right, similarly the other way around right, so we 

alternative hypothesis is that mean is more than 3. So you can have this yes lower-tail test and 

upper tail test right, 
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So this is lower tail test example, so this is lower tail test it means like that it is one-tail test right 

because there is only no rejection reason. So you need not have two critical values right you just 

need 1 critical value either of p or z whatever it is right. So there is only one critical right and this 

is your rejection region right this region, this is rejection area right and this one is non rejection 

area. So this is how you can have distribution for lower tail test right. 
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This is an upper-tail test example so again there is one critical value which is wither z value or P 

value from table which we will find out right and this is your mean 0 right this is your 

standardized skill right and this is your broad scale right, so this is a case of a upper tail test or 

this also known as right tail test right, right tail test is not it. 
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Now let us look at this question, a phone industry manager thinks that customer monthly cell 

phone bills have increased and now average over 52 per month, in fact this is 52 for simplicity 

you can just avoid 520 right. So and now, average over 52 per month. The company wishes to 

test claim. Now the company has worked on the average   monthly bill of different customers. 

 

And now the company thinks that average bill is no more than 52 rupees per month, so what kind 

of hypothesis test would be specially alternative hypothesis would be, so this is a case wherein a 

null hypothesis is that the average or the monthly cell phone bill is 52 rupees or alternative 

hypothesis test is more than 52 rupees right because it is written in the question itself, what is the 

question the phone industry manager thinks that customers monthly cell phone bills have 

increased is not it. 
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So this is this point will give you an idea about whether alternative sign would be greater than or 

less than right, so this is a case of an upper test or right tail test right. So in fact you have all 

these values are 52 right you can just keep for calculation purpose right, so this strike 52 rupees 

right. So you have got alternative and null hypothesis. In fact you can refine your null hypothesis 

because in the question what we have said that the company is trying to find out whether the 

average cell phone bill is more than 52 or not or it has gone up beyond 52 or not. 

 

so though there is a possibility that the monthly phone bills would have gone down but since  as I 

said hypothesis is a is something which researcher is trying to prove. So here the manager of the 

company or any other person is trying to prove his alternative hypothesis. So he is testing 

whether monthly bill has gone up or not. So there is no need of infact writing less than our there 

in fact if you have written like this. 
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Let us say H0 = 52 that is also equally correct right, but there is nothing around in writing less 

than or equal to type. So this is a case of one-tail test and upper tail test or right tail test, so alpha 

value is given which is 0.10 right, so this is your rejection region, this is your alpha, 0.10. So this 

is 0.9 centre right this entire region is 0.90 ok, sample size is 25. So we need to calculate its t 

statistics t value and t value is 1.318. 
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And this is table value right ok, so since this is a case of t test and one-tail test, so you need to 

look the value of t under 0.90 column. So this 0.90 column is this right, and let what degrees of 

freedom 24 is not it, this is the value, this is 1.317 right, so is the point you need to keep in mind 



that this is a case of one-tail test and finds 0.10. So you need to look at under column 0.90 right 

ok. So t value you from table is 1.3178 right. 
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And what is our calculated value calculated value is this, since we know that the mean is sample 

mean is 53.1 and standard deviation is 10 right. These are of sample right, not a population right. 

So you can easily find out the t statistics over here which is 0.55. Now you need to compare this 

0.55 with critical value right with this value right. Now if you look at this question, now this is 

what is your calculated value here is not it. 
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So is this in rejection region or non rejection region, so we calculated t values in non rejection 

region, so will not reject null hypothesis, we will not reject null hypothesis and what was our null 

hypothesis when the monthly cell phone bill is 52 rupees and we are not rejecting this right, it 

means monthly cell phone bill is still 52 rupees is not it is not increase right So this how you can 

conclude this particular question right. 
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Now you can solve this same question using P value approach as well, we have seen this kind of 

example earlier as well. So let us look the excel sheet calculation for this question. 
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So mean of your null hypothesis this alpha is 0.10 sample size n is given sample mean is there x 

bar and alpha is not it, this is your null hypothesis is not it, this is your sample standard deviation 

S right. So just calculate first of all sample the standard error of mean then degrees of freedom 

and t statistics by just writing this particular formula right in excel. So this 0.55 and then you can 

easily calculate P value right. 

 

So p is 0.29 alpha is 0.10, P is 0.2937 is alpha is P less than alpha no, so will not reject null 

hypothesis, so do not reject null hypothesis, so the same question you can solve using excel sheet 

as well right. 
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Let us look at this particular question, given a sample mean of 83, so this sample mean X bar 33, 

sample standard deviation is 12.5 and sample size of 22, test the hypothesis that the value of 

population mean is 70 against an alternative that it is more than 70, what we have to test the 

population mean is 70 against the alternative that it is more than 70 is alpha = 0.025. So what 

kind of question is this. 

 

So you should go step by step, so the first is you need to frame null hypothesis and alternative 

hypothesis and you need to correctly formulate these 2 hypothesis then only you can take correct 

decision. So what would be the null hypothesis, this is a case wherein   what null hypothesis is 



population mean is 70 right. So null hypothesis that mean=70 and it is now the alternative that is 

now more than 70. 

 

So H1 is more than 70 is not it, so this is a case of an upper tail test is not it, because the sign is 

greater than type here. So this is an upper tail test like this is not it, this is your rejection region, 

what about would you be applying t test or Z test, just think for a while we will be applying t test 

or Z test in this question, when do we apply t test keep in mind, there are two conditions right, 

first is in sample sizes when sample size is 30 or less than 30 and when standard deviation of 

population is unknown. 

 

These are the conditions for applying r test, in all other situations we apply Z test right, so here 

you have been given sample standard deviation so population standard deviation is unknown, 

sample size is 20, so will be using t test over here right. 
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So standard error you need to calculate is s by root n, this is 2.66 since this is a case of an upper 

tail test, you will be requiring just one critical value, so t value from table is under column 0.975 

is this is not it. 
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Earlier what under which column we saw the t value in previous case, it was under 0.90 column, 

because alpha was 0.10 here alpha is 0.025 ok. So, at what degrees of freedom right 21 degrees 

of freedom let us look at this 0.975, 22 degrees of freedom which is this 2.079 right and this is   

our table value right, critical table value and what is our calculated P value this 4.87 right. So 

which is here in this rejection region. 

 

So will reject null hypothesis is not it, what is null hypothesis that these the null hypothesis that 

the population mean is 70. So we say that population mean is not 70 it is more than 70 why more 

than 70 because the sample mean is 83 right. So this how you can work out questions on one tail 

test. 
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Let us look at hypothesis testing for proportions. So for you have seen population mean, 

population let us say variance and let us look at hypothesis testing for population proportion, in 

fact when we talk about population proportion, in fact there are two possible outcomes. So we 

are interested in the characteristics of a particular phenomenon and does not possess 

characteristic of interest. 

 

So you will have let us say probability of left handed in class is 40%, the other one would be 

60% is not it or vice versa right. So fraction or proportion of the population category of interest 

is denoted by pi, so here will say let us say in a class 60% students are right handed. So is it 

pi=0.6 is not it or 80%, so pi=0.8 is not it. So binomial distribution is the correct distribution for 

this type of proportion. 
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So we also know the test some increase sample size it appears towards normal distribution or the 

distribution approaches towards normal distribution as we increase sample size. When you look 

at this proportion, we need to calculate first of all sample proportionate right, so this X/n number 

of categories of interest in the sample divided by the sample size, let us say if I say in a class of a 

P 23 or left is right. 

 

So what it would be 23/80 is not, so that will be P value when both nπ and n*1-π are at least 5 P 

can be approximated by normal distribution with mean this and standard division this right. So 

this mean value and this is standard deviation of proportion right, we have already said what P is, 

what is pi here pi is population proportion right, n is sample size. 
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Let us look at the formula for this how to find out t statistics or Z statistics. So this is how you 

should be calculating z statistics P-π divided by this nothing but standard deviation of proportion 

mean same formula which is there in previous slide is not it. So P-π/standard deviation of 

proportion ok. So this is the test statistic for proportion. Now will not be discussing this type of 

hypothesis where in pi is less than 5 or 1 – nπ is less than pi right. So these are different cases. So 

we will look at only this particular case ok. 
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In fact an equivalent form of the previous slide in terms of X variable X is this instead of P we 

are writing X and instead of π we are adding nπ right. So in fact this not of much use for you, but 

you should be using this particular formula for solving questions. 
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Let us say there is a manager in a company and he is claiming that 80% of employees are 

promotable in his company. So you want to test whether his claim is correct or not. So what you 

have done we just took a sample of 150 employees and we found that only 70% of them are 

promotable. So company wants to test it 0.05 significance level, the hypothesis this is that 80% 

of the employees are promotable. 

 

So first of all what you should do, we need to frame null hypothesis and alternative hypothesis. 

The first is what is null hypothesis, how to frame null hypothesis. So what we have to test 

company wants to test at this significance level that I would I did 80% of the employees are 

promotable. So then I will that 80% employees are promotable right. So p=0.8, and   this is your 

null hypothesis and alternative hypothesis is not equal 0.8 right. 

 

So this is a case of one tailed test or two-tail test you need to answer couple of questions before 

solving this question. So is this a case of two-tail test or one-tail test, just look at this symbol 

carefully, this is not equal to type so this is case of two-tail test right, so there would be two 

rejection regions right and what about test statistics, we would be using t table or Z table. I have 

told you in previous question when to use t test. 

 



Here sample size is 150 right and there is nothing like sample standard deviation, so we will use 

Z test over here right, because for applying t-test we need 2 conditions and those conditions are 

not there in the question itself. So will use Z test right. So P is this 0.8 or you can caller it pi as 

well right. So π = 0.8, this is 1-π is -0.2 and this P bar right, this sample proportion right, this Q 

bar right. 
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So since you know P and P bar are π and P bar you can easily calculate q and q bar right, so how 

to proceed for this question, so this is your null hypothesis right, that 80% employees are 

promotable, and they are not promotable in this, this is 0.8, 0.8 right, standard error of proportion 

just calculate first this is under root of π into 1-π/n is not it, so this 0.0327 right. So when you 

calculate Z value it comes out to be -3.06. 

 

And table value will be what 0.05 significance level, the table value of Z or Z value would be 

1.96 in of course ±1.96. So you need to compare your calculated Z value with table Z value 

which is in rejection region. So whatever the value calculated is now in rejection region, so you 

reject the null hypothesis is not it. So rejection of null hypothesis means the employees 80% 

employees are promotable. 

 

No rejected that means either more than that percentage or employee are less than that 

percentage are promotable. So in this session we have worked out   couple of examples on 



hypothesis testing on you know one-tail test and two-tail test and we have seen hypothesis 

testing of proportion as well, so thank you very much. 

 


