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Course Obijectives:

» To explain descriptive statistics and inferential statistics

« To introduce various measurements used to describe the data and inter the results of the data

analysis.

+ To describe the concept of probability, theorems, and types of probability distributions of

data.

» To impart the computational, analytical and interpretation skills using the data
Course Outcomes (CO): Student will be able to

« Understand statistical techniques popularly used to describe the data in managerial decision

making.

»  Know the procedure involved in inferential statistics and appropriate tests for given data.

» Learn the computational skill , interpretation of results of the data analysis.

« Analyse and differentiate various types of data distribution and its probability distribution.
UNIT - | | | Lecture Hrs: 12
Introduction of statistics — Nature & Significance of Statistics to Business, , Measures of Central
Tendency: Mean — Median — Mode ; Measures of Dispersion: range, quartile deviation, mean
deviation, standard deviation, coefficient of variation.

UNIT - 11 | | Lecture Hrs: 12
Correlation & Regression : Introduction, Significance and types of correlation — Measures of
correlation — Co-efficient of correlation. Regression analysis — Meaning and utility of regression
analysis — Comparison between correlation and regression — Properties of regression coefficients-Rank
Correlation.

UNIT - 111 | | Lecture Hrs:12
Probability — Meaning and definition of probability — Significance of probability in business
application — Theory of probability: Addition and multiplication — Binominal distribution— Poisson
distribution — Normal distribution.

UNIT - IV | | Lecture Hrs:12
Testing of Hypothesis- Hypothesis testing: One sample and Two sample tests for means and
proportions of large samples (z-test), One sample and Two sample tests for means of small samples (t-
test), ANOVA Test : One-way and two way ANOVA .

UNIT -V | | Lecture Hrs: 08
Non-Parametric Methods: Importance of Non-Parametric method — difference between parametric
and non-parametric methods; Chi-square test : Test of Goodness of fit - test for Independence of
Attributes; Sign test: One sample and paired samples data.

Textbooks:
1. Statistical Methods, Gupta S.P., S.Chand.Publications
2. Business Statistics, J.K.Sharma, Vikas house publications house Pvt Ltd

Reference Books:

1. Statistics for Management, Richard | Levin, David S.Rubin, Pearson,
Complete Business Statistics, Amir D. Aezel, Jayavel, TMH,
Statistics for Management, P.N.Arora, S.Arora, S.Chand
Statistics for Management ,Lerin, Pearson Company, New Delhi.
Business Statistics for Contemporary decision making, Black Ken, New age publishers.
Business Statistics, Gupta S.C & Indra Gupta, Himalaya Publishing House, Mumbai
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Importance of Non Parametric Method

In statistics, nonparametric tests are methods of statistical analysis that do
not require a distribution to meet the required assumptions to be analyzed
(especially if the data is not normally distributed). Due to this reason, they are
sometimes referred to as distribution-free tests.

Nonparametric tests serve as an alternative to parametric tests such as T-test
or ANOVA that can be employed only if the underlying data satisfies certain
criteria and assumptions.

Some of the Nonparametric tests:

1) Mann-Whitney U Test.

2) Wilcoxon Signed Rank Test.
3) Kruskal - Wallis Test.

4) Chi-Squared Test.

Reasons to Use Nonparametric Tests:

e The underlying data do not meet the assumptions about the population
sample.
e The population sample size is too small
e The analyzed data is ordinal or nominal
Types of Tests
Nonparametric tests include numerous methods and models. Below are the
most common tests and their corresponding parametric counterparts
1. Mann-Whitney U Test

The Mann-Whitney U Test is a nonparametric version of the independent
samples t-test. The test primarily deals with two independent samples that contain
ordinal data.

2. Wilcoxon Signed Rank Test

The Wilcoxon Signed Rank Test is a nonparametric counterpart of the paired
samples t-test. The test compares two dependent samples with ordinal data.

3. The Kruskal-Wallis Test

The Kruskal-Wallis Test is a nonparametric alternative to the one-way
ANOVA. It is used to compare more than two independent groups with ordinal
data.


https://web.mst.edu/~psyworld/anovadescribe.htm
https://web.mst.edu/~psyworld/anovadescribe.htm

Properties Parametric Non-
parametric
Assumptions Parametric  statistics  are | Nonparametric statistics are

based on assumptions about
the distribution of population
from which the sample was
taken.

not based on assumptions,
that is, the data can be
collected from a sample that
does not follow a specific
distribution.

central tendency Value

If the mean more accurately
represents the center of the
distribution of your data, and
your sample size is large
enough, use a parametric test.

If the median more
accurately  represents the
center of the distribution of
your data, use a
nonparametric test even if
you have a large sample size.

Correlation

The most frequent parametric
test to examine for strength
of association between two
variables is a Pearson
correlation (r).

is anon-
used to

Spearman's Rho
parametric test

measure the strength of
association  between  two
variables, where the value r =
1 means a perfect positive
correlation and the value r = -
1 means a perfect negataive
correlation.

Probabilistic
distribution

Parametric tests assume a
normal distribution of values,
or a “bell-shaped curve.”

Non-parametric tests are
valid for both non-Normally
distributed data and
Normally distributed data

Population knowledge

In  parametric
knowledge
required.

population
should be

In non parametric population
knowledge does not required.

Used for

In parametric test that the
variables in the population
are measured based on an
interval scale.

Nonparametric statistics are
used when our data are
measured on a nominal or
ordinal scale of
measurement.

Examples

z-test, t-test,f-test & ANOVA
test.

1-sample sign test, Wilcoxon
Signed Rank test, Kruskal-
Wallis test, Mann-Whitney
test, Spearman Rank
Correlation etc..



https://www.statisticshowto.com/sign-test/
https://www.statisticshowto.com/probability-and-statistics/statistics-definitions/kruskal-wallis/
https://www.statisticshowto.com/probability-and-statistics/statistics-definitions/kruskal-wallis/
https://www.statisticshowto.com/mann-whitney-u-test/
https://www.statisticshowto.com/mann-whitney-u-test/
https://www.statisticshowto.com/probability-and-statistics/correlation-coefficient-formula/spearman-rank-correlation-definition-calculate/
https://www.statisticshowto.com/probability-and-statistics/correlation-coefficient-formula/spearman-rank-correlation-definition-calculate/

Goodness-of-Fit

The term goodness-of-fit refers to a statistical test that determines how well
sample data fits a distribution from a population with a normal distribution.

Goodness-of-fit establishes the discrepancy between the observed values
and those expected of the model in a normal distribution case. There are multiple
methods to determine goodness-of-fit, including the chi-square.

Goodness-of-fit tests are statistical methods that make inferences about
observed values. For instance, you can determine whether a sample group is truly
representative of the entire population. As such, they determine how actual values
are related to the predicted values in a model. When used in decision-making,
goodness-of-fit tests make it easier to predict trends and patterns in the future.

As noted above, there are several types of goodness-of-fit tests. They include
the chi-square test, which is the most common, as well as the Kolmogorov-
Smirnov test, and the Shapiro-Wilk test. The tests are normally conducted using
computer software. But statisticians can do these tests using formulas that are
tailored to the specific type of test.

Key points:

1) A goodness-of-fit is a statistical test that tries to determine whether a set of
observed values match those expected under the applicable model.

2) They can show you whether your sample data fit an expected set of data
from a population with normal distribution.

3) There are multiple types of goodness-of-fit tests, but the most common is
the chi-square test.

4) The chi-square test determines if a relationship exists between categorical
data.

5) The Kolmogorov-Smirnov test determines whether a sample comes from a
specific distribution of a population.


https://www.investopedia.com/terms/n/normaldistribution.asp
https://www.investopedia.com/terms/p/population.asp
https://www.investopedia.com/terms/t/trend.asp
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Code: 21E00105

MBA | Semester Regular Examinations May 2022
STATISTICS FOR MANAGERS

(Common to all)
(For students admitted in 2021 only)

Time: 3 hours Max. Marks: 60

All questions carry equal marks

Use of statistical tables is permitted.
*kkkk

SECTION — A
(Answer the following: 05 X 10 = 50 Marks)

1 (a) Explain in brief the significance of statistics to business 5M
(b) The mean of marks in statistics of 100 students of a class was 72. The mean of marks of 5M
boys was 75, while their number was 70. Find out the mean marks of girls in the class.

OR
2 An analysis of production rejects resulted in the following figures: 10M
No of rejects per operator | No of operators
21-25 5
26-30 15
31-35 28
36-40 42
41-45 15
46-50 12
51-55 3
Calculate mean and standard deviation.
3 The following data related to advertisement expenditure(in lakh of rupees) and their 10M
corresponding sales(in crore of rupees):
Advertisement expenditure : 10 12 15 23 20
Sales: 14 27 23 25 21
Estimate:

(i) The sales corresponding to advertising expenditure of Rs.30 lakh.
(i) The advertisement expenditure for a sales target of Rs.35 crore.

OR
4 (a) What is regression? What are its uses? 5M
(b) Calculate Karl Pearson’s coefficient of correlation from the following data and interpret 5M
its value:
Roll No.of students: 1 2 3 4 5
Marks in cost management: 48 35 17 23 a7
Marks in statistics: 45 20 40 25 45

Contd. in page 2
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A market survey conducted in 4 cities pertained to preference for brand A soap. The
responses are shown below:

Delhi Kolkata Chennai | Mumbai
Yes 45 55 60 50
No 35 45 35 45
No opinion 5 5 5 5

(i) What is the probability that a consumer selected at random preferred brand A?
(i) What is the probability that a consumer preferred brand A and was from Chennai?
(iif) What is the probability that a consumer preferred brand A, given that he/she was from
Chennai?
(iv) Given that a consumer preferred brand A, what is the probability that he/she was from
Mumbai?

OR
What is conditional probability? Explain
If the probability of a defective bolt is 0.1, find: (i) The mean. (ii) The standard deviation of
defective bolts in a total of 900.

The sales data of an item in six shops before and after a special promotional campaign
are as under:

Shops: A B C D E F
Before campaign: | 53 28 31 48 50 42
After campaign: 58 29 30 55 56 45
Can the campaign be judged to be a success? Test 5% level of significance
OR

What is analysis of variance? What are the assumptions in analysis of variance?
In a big city 325 men out of 600 men were found be smokers. Does this information
support the conclusion that the majority of men in this city are smokers?

In an experiment on immunization of cattle from tuberculosis, the following results were
found:

Affected Not affected
Inoculated 12 26
Not inoculated 16 6

Calculate chi-square and discuss the effect of vaccine in controlling susceptibility to
tuberculos is 5% level value of chi-square for one degree of freedom = 3.84)

OR
In a survey of 200 boys of which 75 were intelligent, 40 had educated fathers, while 85 of
the unintelligent boys had uneducated fathers. Do these figures support the hypothesis
that educated fathers have intelligent boys? (value of chi-square for 1 d.f is 3.84)

SECTION - B
(Compulsory question, 01 X 10 = 10 Marks)
Case Study/Problem:

A certain company had 4 salesmen P, Q, R and S, each of whom was sent for a week into
three types of areas A, B and C. The sales in kg per week are shown below:

Salesman
District P Q R S
A 30 70 30 30
B 80 50 40 70
C 100 60 80 80

Carry out the analysis of variance and interpret the results.

*kkkk

Page 2 of 2

10M

5M
5M

10M

SM
5M

10M

10M

10M



Code: 21E00105

Time: 3 hours

=

ol

(@)
(b)

(@)
(b)

(@)
(b)

MBA | Semester Supplementary Examinations October 2022
STATISTICS FOR MANAGERS

(Common to all)
(For students admitted in 2021 only)

All questions carry equal marks

*kkkk

SECTION — A
(Answer the following: 05 X 10 = 50 Marks)

List out any three differences between mean, median and mode.
Calculate the average bonus paid per member from the following data:

Bonus(in 50 60 70 80 90 100 110
Rs)
No. of 1 3 5 7 6 2 1
workers
OR

What is meant by dispersion? In your opinion which is the best of finding out dispersion
and why?

What is rank correlation? What are its merits?
Distinguish between correlation and regression.

OR
The following data relate to the age of 10 employees and the number of days which they
reported sick in a month.
Age 20 30 32 35 40 46 52 55 58 62
Sick | 11 12 10 13 14 16 15 17 18 19
days
Calculate Karl Pearson’s coefficient of correlation and interpret its value.

Explain the Bayes’ Theorem.
A bag contains 5 white and 4 black balls. Two balls are drawn at random one after the
other without replacement. Find out the probability that both balls drawn are black.

OR
The Human Resource department of a company has records which show the following
analysis of its 200 engineers:

Age Bachelor's degree | Master’'s degree Total
Under 30 90 10 100
30-40 20 30 50
Over 40 40 10 50

If one engineer is selected at random from the company, find:

(i) The probability he has only a bachelor’s degree.

(ii) The probability he has a master’s degree, given that he is over 40.

(iif) The probability he is under 30, given that he has only a bachelor’s degree.

Max. Marks: 60

SM
SM

10M

5M
5M

10M

SM
SM

10M

Contd. in page 2
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Two types of drugs were used on 5 and 7 patients for reducing their weight.
Drug A was imported and drug B was indigenous. The decrease in the weight after using
the drugs for six months was as follows:

Drug A |10 12 13 11 14 |

DrugB |8 9 12 14 15 | 10 E

Is there a significant difference in the efficacy of the two drugs? If not, which drug should
you buy?(v =10, t 0.05 = 2.223)
OR
Two random samples were drawn from the two normal populations and their values are:

A [e6 [67 [75 [76 [82 [84 [88 [90 |92
B |64 [66 |74 |78 [82 |8 |87 [92 [93 |95 |97

Test whether the two populations have the same variance at the 5% level of significance
(F=3.36) at 5% level for v; = 10 and v, = 8.

Of the 1,000 workers in a factory exposed to an epidemic, 700 in all were attacked, 400
had been inoculated and of these, 200 were attacked. On the basis of this information,
can it be said that inoculation and attack are independent?

Inoculated Not inoculated Total
Attacked 200 500 700
Not attacked 200 100 300
Total 400 600 1,000

On the basis of this information, can it be said that inoculation and attack are independent?
Carry out the chi-square test as per testing procedure at 5% level.

OR
Use the sign test to see if there is any difference between the number of days until
collection of an account receivable before and after a new collection policy. Use the 0.05
significance level.
Before: 30 28 34 35 40 42 33 38 34 45 28 27 25 41 36
After: 32 29 33 32 37 43 40 41 37 44 27 33 30 38 36

SECTION - B
(Compulsory question, 01 X 10 = 10 Marks)
Case Study/Problem:

A test was given to 5 students chosen at random from the MBA class of each of the three
universities in Andhra Pradesh. Their scores were found to be as follows:

University Scores
A 90 70 60 50 80
B 70 40 50 40 50
C 60 50 60 70 60

Carry out Analysis of Variance and show if there is any significant difference between the
scores of students in the three universities (Given F5% = 3.44).

*kkkk
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MBA | Semester Supplementary Examinations October 2020

STATISTICS FOR MANAGERS
(For students admitted in 2017, 2018 & 2019 only)

Time: 3 hours Max. Marks: 60

1 (a)
(b)
2 (a)
(b)
3 (a)
(b)
4 (a)
(b)
5 (a)
(b)
6 (a)

(b)

All questions carry equal marks
*kkkk
SECTION - A
(Answer the following: 05 X 10 = 50 Marks)

What are the uses of statistics in business decision making?
Discuss the merits and demerits of range, quartile deviation and mean deviation.

OR
What is meaning of standard deviation? Explain why standard deviation is the most preferred and
widely used tool of measure of dispersion.
An HR manager of a company finds that teenagers frequently change jobs. The dissatisfaction
with their present jobs is a major factor in the decision they make. Thus, she selects a sample of
interviews of 15 teenagers from the past six months. She records the number of months the
teenagers spent on their previous jobs:

12 5 1 6 20 24 16 7 11 8 23 19 25 14 4

(i) Calculate the range of months that the teenagers spent on their jobs.
(i) Calculate the median months that each spent at their previous job.
(iif) Calculate the interquartile range for the months each teenager spent at his or her previous job.

What is ‘correlation’? Explain positive and negative correlations.
State the properties of regression coefficients.

OR
Explain the concept of regression sum of squares (SSR) and error of squares (SSE) in a
regression model.
Consider the following set of data:
X |48 |27 |34 24|49 |29 |39 |38 |46 |32
y |47 |23 |31 |20 |50 |48 |47 |47 |42 | 47
Calculate the correlation coefficient of these two variables.

Explain the concept of normal distribution. Analyse why it is a widely used probability distribution.
Define the mean, standard deviation and variance of an exponential distribution.

OR
What is a Poisson distribution? State the main assumptions of a Poisson distribution.
A consumer electronics company has 24 showrooms located across India. Out of these
24 showrooms, 12 are located in Gujarat. If five showrooms are selected at random from the
entire list, what is the probability that one or more randomly selected showrooms are located in
Gujarat?

Contd. in page 2
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Discuss the procedure of testing hypothesis for difference between two sample means
using t-test.

OR
Explain the different types of ANOVA. What are the steps involved in carrying out ANOVA?

What is the difference between parametric tests and non-parametric tests?
Discuss the procedure of conducting Chi-square test for independence of attributes.

OR
Explain the assumptions and significance of sign test.
The table below gives the scores obtained from a random sample of 8 customers before and after
the demonstration of a product. Is there any evidence of difference in scores before and after
demonstration?

Scores before product | Scores after product
demonstration demonstration
30 28
32 40
31 44
34 30
30 41
32 42
34 43
31 29

SECTION - B

(Compulsory question, 01 X 10 = 10 Marks)
Case Study/Problem:
A company is concerned about the high rates of absenteeism among its employees. It organised a
training programme to boost the morale of its employees. The following table gives the number of
days that sixteen randomly selected employees have received training, and the number of days
they have availed leave:

Employee Training days Leave
1 12 20
2 14 18
3 16 16
4 13 22
5 11 18
6 10 19
7 15 14
8 17 12
9 18 10

10 19 9

11 17 11
12 15 16
13 13 19
14 15 17
15 17 15
16 12 21

Questions:

(i) Develop a regression model to predict leaves based on training days.
(if) Calculate the coefficient of determination and interpret it.

(iii) Calculate the standard error of the estimate.

(iv) Predict the leaves when the training days are 25.

*kkkk
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MBA & MBA (Finance) | Semester Regular & Supplementary Examinations January 2020

STATISTICS FOR MANAGERS
(For students admitted in 2017, 2018 & 2019 only)

Time: 3 hours Max. Marks: 60

All questions carry equal marks

*kkkk

SECTION — A
(Answer the following: 05 X 10 = 50 Marks)

1 (a) Explain the nature and significance of statistics to business.
(b) What are the differences among the mean, median and mode?
OR
2 (a) State the business applications of measures of central tendency.
(b) The numbers of work stoppages in a country over the last 10 years are 22, 20, 21, 15, 5, 11, 19,
19, 15, and 11.
(i) What is the median number of stoppages?
(i) How many observations are below the median? Above it?
(iif) What is the modal number of work stoppages?

3 (a) Whatis the significance of correlation?
(b) The following sample of observations was randomly selected:

x| 53|63 |4]|]4 )68
y |13 |15 7 |12 13|11 | 9 | 5

Determine the correlation coefficient and interpret the relationship between x and y.
OR

4 (a) Explain different types of correlations.
(b) State the assumption of regression analysis.

5 (a) What do you understand by the following in the theory of probability:
(i) Mutually exclusive events.
(ii) Collectively exhaustive events.
(b) A store receives 3 red, 6 white, and 7 blue shirts. Two shirts are drawn at random. Determine the
probability that:
(i) Both the shirts are white.
(i) One shirt is red and the other shirt is white.
(iif) Both the shirts are blue.
OR
6 (a) Explainthe concept of conditional probability.

(b) A company employed 150 employees of whom 40 are mechanical engineers and 110 are
diploma holders in management. Thirty per cent of the management diploma holders are
mechanical engineers. If an employee is selected at random, what is the probability that the
employee is a management diploma holder and a mechanical engineer?

7 (a) Explain the properties and importance of the F distribution.
(b) Identify the limitations of two-way ANOVA?
OR
Contd. in page 2
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What is the importance of hypothesis testing in managerial decision making?
Use the following data to perform one-way ANOVA.

Factor 1 Factor 2 Factor 3 Factor 4
13 17 22 18
12 15 26 17
13 18 27 16
14 16 28 15
15 17 29 16
13 18 30 17

Use a = 0.05 to test the hypotheses for the difference in means.

Explain the conceptual framework of y? test with respect to expected and observed frequencies.
Discuss the concept of contingency table.

OR
Explain the major advantages of non-parametric tests over parametric tests.

A sample of 300 employees who own a car among various IT companies were questioned on
whether they own a luxury car. The responses obtained were tabulated as given below:

. Tech Row
Company Infosys | Wipro | TCS | CTS Mahindra Accenture | IBM Total
Employees owning a 10 4 7 8 3 9 9 50
luxury car
Employees not 30 31 | 38 | 22 27 56 46 | 250
owning a luxury car
Column total 40 35 45 30 30 65 55 300

() Find the degree of freedom for conducting the chi-square test.
(i) Develop a table of observed frequency and expected frequency.
(i) Find the chi-square value for the given data.

SECTION - B
(Compulsory question, 01 X 10 = 10 Marks)
Case Study:

Problem:

A large supermarket has adopted a new strategy to increase its sales. It has adopted a few
consumer friendly policies and is using video clips of 15 minutes to propagate the new policies.
The following table provides data about the number of video clips shown in a randomly selected
day and the sales turnover of the supermarket in the corresponding day.

Days | No. of video clips shown | Sales (in thousand rupees)
1 25 150
2 25 210
3 25 140
4 35 180
5 35 230
6 35 270
7 40 310
8 40 330
9 40 300
10 50 270
11 50 310
12 50 340

(i) Develop a regression model to predict sales from the number of video clips shown.
(ii) Calculate the coefficient of determination and interpret it.
(i) Calculate the standard error of the estimate.
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	Types of Tests
	Nonparametric tests include numerous methods and models. Below are the most common tests and their corresponding parametric counterparts
	1. Mann-Whitney U Test
	2. Wilcoxon Signed Rank Test
	3. The Kruskal-Wallis Test

	Goodness-of-Fit
	The term goodness-of-fit refers to a statistical test that determines how well sample data fits a distribution from a population with a normal distribution.
	Goodness-of-fit establishes the discrepancy between the observed values and those expected of the model in a normal distribution case. There are multiple methods to determine goodness-of-fit, including the chi-square.
	Goodness-of-fit tests are statistical methods that make inferences about observed values. For instance, you can determine whether a sample group is truly representative of the entire population. As such, they determine how actual values are related to...

