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BA 7102 STATISTICS FOR MANAGEMENT 
Unit I 

PART A ( 2 Mark Questions) 

1. Define Statistics. 

2. What are the different variables used in Statistics? Give examples. 

3. Mention different sources of secondary data. 

4. The price of the selected stock over a five day period shown as 170, 110, 130, 170 and 

160. Compute mean , median and mode.  

5. 32 % of the students in a management class are engineering graduate students.  A 

random sample of 5 students is selected.  Using the binomial probability function, 

determine the probability that the sample contains exactly 2 engineering graduate 

students?  

6. The average salary of 40 workers was Rs. 38400. If the top 15 workers are getting an 

average salary of Rs. 82500, find the average salary of  the remaining workers. 

7. Find the median and mode for the weights (kgs) of 15 persons given as 68, 85, 70, 65, 

71, 67, 65, 55, 80, 62, 65, 64, 70, 60, 56. 

8. Define statistical probability and give an example. 

9. Define mathematical probability and give an example. 

10. Define axiomatic approach to probability. 

11. Define mutually exclusive events. 

12. Define independent events. 

13.  Define conditional probability. 

14.  What is the use of Bayes’ theorem? 

15. Mention the properties of a discrete probability distribution. 

16.  Define a Poisson distribution and mention its mean and variance. 

17. If the mean and variance of a binomial distribution are respectively 6 and 2.4, find 

P(x=2). 

18. If x is a Poisson distribution such that P(x=1)=4P(x=2). Find its mean and variance. 

19.  If X follows uniform distribution in 21  x , find its mean. 

20. Mention any four properties of Normal distribution. 
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 PART B(16 Mark questions) 

1. i. A sample of charge accounts at a local drug store revealed the following frequency 

distribution of unpaid balances.  

Unpaid 

balance  

10-29 30-49 50-69 70-89 90-109 

Frequency 1 6 9 11 13 

 1.Determine the mean unpaid balance. 

  2. Determine the variance  

  3. Determine the Standard deviation.  

  4. Compute the coefficient of variation.  

2. i. What are the possible out comes in tossing three coins at a time? 

ii. If A and B are independent event with P(A)=2/5, and P(B)=3/5,  find P(AB). 

iii.  Let S= {1,2,3,4,5,6} if A = {2,4,6} then find the probability of A complement.  

3. Compute Mean, variance and standard deviation for the discrete probability 

distribution 

         X   :    -5       - 1        0      2       8       10       15 

        P(x) :  0.2      0.1       0     0.3    0.2     0.1      0.1 

4. Compute mean, median and  GM for 

    Class : 0-9   10-19    20-29    30-39    40-49    50-59    60-69   70-79 

     F      :   5        8          14          16          35         28         16          8 

5. Two dice are thrown together once. Find the probabilities for getting the sum of the 

two numbers (i) equal to 5, (ii) multiple of 3, (iii) divisible by 4. 

6. (a) State Bayes’ theorem and mention a situation in commerce for its application. 

(b) Box A contains 4 white and 6 red and 2 black. Another box B contains 5 white 

and 3 red and 2 black balls. A ball is chosen at random from box A and transferred to 

box B. Then a ball is drawn from box B and found to be red. Find the probability that 

the transferred ball was white.   

7. In an industry, three machines A, B, and C produce stainless steel tumblers in the ratio 

of 2: 5:3 of the total production. Past experience revealed that machine A produce 4 

defective in every 50, machine B produce 1% defectives, and machine C produce 2 

defectives in every 60 units. One tumbler was drawn at random from a day’s output 

and found to be defective. Find the probability that it was produced by machine C.  

8. Fit a binomial distribution to the following data and calculate the expected 

frequencies. 

           X :  0      1      2      3      4      5  

           F :   8     12    10     5     15    10 
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9. In the production of electric bulbs, the quality specification of their life was found to 

normally distribute with average life of 2100 hours and standard deviation of 80 

hours. In a sample of 1500 bulbs, find out the expected number of bulbs likely to burn 

for (i) more than 2200 hours, (ii) less than 1950 hours and (iii) more than 2000 hrs but 

less than 2150 hrs.  

10. If X follows a normal distribution with mean 100cm and variance 25 cm, find the 

probabilities for (i) X ≤ 98 (ii) X ≥ 102, and (iii) 96 ≤ X ≤ 103. 

*** 

UNIT  II 

PART A ( 2 Mark questions) 

1. Define Sampling distribution of mean. 

2. Define the sampling distribution of proportion. 

3. Define standard error and mention its importance. 

4. Define central limit theorem. 

5. What is the role of central limit theorem in estimation and testing problems? 

6. Define stratified sampling technique. 

7. Define snow-ball sample and mention a situation where this technique is applied. 

8. Define parameter and statistic with examples. 

9. Define estimator, estimate and estimation. 

10. Distinguish between point estimation and interval estimation. 

11. Mention the properties of a good estimator. 

12. Define confidence coefficient. 

13. What is the level of significance in testing of hypothesis? 

14. Define confidence limits for a parameter. 

15. State the conditions under which a binomial distribution becomes a normal 

distribution. 

16. Explain how do you calculate 95% confidence interval for the average of the 

population? 

17. An automobile repair shop has taken a random sample of 40 services that the 

average service time on an automobile is 130 minutes with a standard deviation of 

26 minutes.  Compute the standard error of the mean.  

18. What is a random number? How it is useful in sampling? 

19.  A population has the numbers: 12, 8, 10, 30, 12, 16, 40, 5, 16, 24, 22, 31, 30, 16, 

15. Draw a systematic sample of size 5. Find out its mean. 

20. How large sample is useful in estimation and testing?  
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PART B (16 Mark Questions) 

1. a. Find the probability that in 500 tosses of a fair coin (i) between 40% and 60% will 

be heads (ii) 
8

5
 or more will be heads. 

b. A population has 8 numbers 2, 3, 5, 6, 8, 12, 15 and 16. Construct sampling 

distribution of sample mean of sample size 2 are drawn (i) with replacement and (ii) 

without replacement. Also find the mean and standard deviation. 

2. There are 5000 students in a University. The average age of all the students is 24 

years with standard deviation of 8 years. A random sample of 50 students is selected. 

(i) Determine the standard error of the mean.  (ii) What is the probability that the 

sample mean will be larger than 22.5 years (iii) What is the probability that the 

sample mean will be between 25 and 28.5 years.  

3.  A bank has kept records of the checking balances of its customers and determined 

that the average daily balances of its customers is Rs.300 with a standard deviation of 

Rs. 48.  A random sample of 144 checking accounts is selected.  

(i) What is the probability that the sample mean will be more than Rs. 

306.60? 

(ii) What is the probability that the sample mean will be less than Rs. 308? 

(iii) What is probability that the sample mean will between Rs. 302 and Rs. 

308? 

(iv) What is probability that the sample mean will be atleast Rs. 296? 

4. (a) Explain Stratified sampling technique and discuss how it is better than simple 

random sampling in a particular situation. (b) Discuss the standard error of proportion. 

5. Explain the methods of drawing simple random sample from a finite population. 

6. i. A quality controller employed by a consumer testing organization reports that at 

95% confidence he has determined that the true average content of the Uncola soft 

drinks is between 11.7 to 12.3 ounces.  He further reports that his sample revealed an 

average content of 12 ounces, but he forgot to report the size of the sample he had 

selected.  Assuming the standard deviation of the population 1.28, determine the size 

of the sample. 

ii. A simple random sample of 144 items resulted in a sample mean of 1257.85 and 

standard deviation of 480. Develop a 95% confidence interval for the population 

mean.  

7. i. A car dealer wants to estimate the proportion of customers who still own the cars 

they purchased 5 years earlier. A random sample of 500 customers selected from the 

dealer’s records indicates that 315 customers still own cars that they were purchased 5 

years earlier. Set up 95% confidence interval estimation of the population proportion 

of all the customers who still own the cars 5 years after they were purchased.  

ii. The following data relating to the attack of a particular viral fever in 5 

districts. 

                      Districts     :     A       B       C        D       E 

                     No. of cases:     8        5        3         3       3 

Assuming normal distribution, test if the average no. of cases is more than 4. 

8. From a population of size 600, a sample of 60 individuals revealed mean and standard 

deviation as 6.2 and 1.45 respectively. (i) Find the estimated standard error (ii) 

Construct 96% confidence interval for the mean. 

9. The consumption of Tea in a State follows normal distribution with unknown mean µ 

and standard deviation 1.55 kgs. In a sample of 35 households the average 
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consumption of tea for one year was found to be 6.5kgs. (i) Test if the average 

consumption of tea per year in the whole state could be 6.8kgs. (ii) How large a 

sample must be taken in order to be 98% certain that the sample mean is within 1.2 

kgs of the population mean. 

10. From a population of 500 items with a mean of 100 gms and standard deviation of 

12.5 gms, 65 items were chosen. (i) What is the standard error? (ii) Find P(99.5 < X  

< 101.5). 

*** 

 Unit  III 

PART A ( 2 Mark Questions) 

1. Define Null Hypothesis and Alternative Hypothesis with examples. 

2. What are the Type I and Type II errors? 

3. What do you mean by one tail test? 

4. State the applications of Z-test and t-test. 

5. Define critical region. 

6. Distinguish between one tail and two tail tests. 

7. What is the aim of design of experiments? 

8. Distinguish between one-way and two-way analysis of variance. 

9. When can you use Z-test? 

10. Explain SSbetween ,  SSwithin and SSy and relationship in ANOVA.  

11. Describe any two applications of t-distribution. 

12. What is your interpretation when a null hypothesis is rejected at 4% level of 

significance?  

13. Define the level of significance. 

14. What is the difference between small sample test and large sample test? 

15. What is the role of standard error? 

16. Mention any four applications of t-distribution in tests of hypothesis. 

17. Mention any four uses of Chi-square distribution in test of hypothesis. 

18. What is the null hypothesis for one way classification of analysis of variance? 

19. What is the error degrees of freedom for a one way classification with 5 treatments in 

30 plots? 

20. Mention any two assumptions made in analysis of variance techniques. 

PART B (16 Mark questions) 

1. The following sample was drawn from a normal population. 

          45   60   55    58    42    35    60    65    55    40 

Test at 1% level of significance if the population mean could be 50. 

  

2. A random sample of 200 defective articles showed the following distribution. 

   Class  :          16-20            21-25  26-30  31-35      36-40 

   No. of items:   32    42    40    50    36 

         Test at 5% level of significance if the average number of defective articles for all 

the production could be equal to 35. 

 

3. Three samples below have been obtained from normal population with equal variance. 

Test the hypothesis that the means are equal. 

            Sample I   :   10   12    18    15    16 

            Sample II  :   7     15    10    12     8 

            Sample III :  12     8     15   16    15  

 

4. The following is the information obtained from a random sample of 5 observations. 

Assume the population has a normal distribution. 
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               30        31        27         32        28  

     To test if the sample was drawn from a normal distribution with mean less than 30,  

(i) State the null and alternative hypotheses 

(ii) Compute the standard error. 

(iii) Determine the test statistic. 

(iv) Decide at 10% level whether or not the mean value could be greater than 30.  

 

5. The following data relate to the number of units produced per week by three methods. 

        Method  1 : 170   192   190   120 

        Method  2 : 160   165   170   172 

        Method  3 : 182   190   170   178   185 

   Prepare ANOVA table and write your comments. 

 

6. Test if the following samples could have come from two populations with the same 

means, assuming the population variances are equal. 

                                                    Sample I                     Sample II 

               Sample size                      12                               10 

               Sample Mean                 40.5                            43.8 

               Sample variance              2.6                               3.2 

 

7. (a)  In Town A, there were 850 birds of which 52% was males, while in Town A and 

Town B combined, the proportion of males in a total of 1200 birds was 0.49. Is there 

any significance difference in the proportions of male birds in the two Towns? 

(b)  From a sample of 800 graduates in a district 245 found to be employed. Can we 

conclude that 45% of the graduates in the whole district are employed? 

 

8. The weights of 8 persons are found to be 60, 65, 70, 68, 62, 63, 60, and 66 kgs. The 

weights of another group of 12 persons are found to be 70, 60, 58, 56, 50, 48, 52, 56, 

52, 50, 54, and 50. Can we conclude that both samples have come from populations 

with same variances?  

9. Apply ANOVA technique and write your comment regarding the sales(in Rs. Lacs) 

                              Area 

R
ep

re
se

n
ta

ti
ve

s 

 1 2 3 4 

A 12 16 20 18 

B 15 10 12 16 

C 10 08 16 15 

 

10. (a) In a sample of size 400, the mean and variance are found to be 50.6kgs and 8.4 kgs 

respectively. Can we conclude that the population mean could be less than 51 kgs? 

            (b). Test if the samples could have come from equal population means. 

                                               Sample A          Sample B 

                              Size               200                      400 

                              Mean           154.8                   164.3 

                              Variance        15.2                    18.2     

 

*** 
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 Unit IV 

PART A ( 2Mark Questions) 

1. Write the formula for chi-square test of single Standard deviation. 

2. Mention the uses chi square test. 

3. Define Rank-Sum test. 

4. Mention the advantages of Nonparametric Tests. 

5. What is the other name or non-parametric test? Why? 

6. When are non-parametric tests used? 

7. What is the null hypothesis framed in Mann-Whitney test? 

8. Write down the working rule for Mann-Whitney U-test. 

9. Explain sign test. 

10. Define one sample run test? 

11. When is Kruskal-Wallis test used? 

12. Write down the working rule for Kruskal-Wallis test 

13. The following arrangement indicates whether twenty consecutive cars which went by 

the toll booth of a bridge were classified as A(above Rs.10 lacs) and B(below Rs 10 

lacs): 

          A B B A B BBB A A B B A AAA B BBB A B BBB A B B 

Test whether this arrangement may be regarded as random at α = 0.05 

14. Write down the formula to calculate rank correlation coefficient (including tie values). 

15. Two HR managers (A and B) ranked five candidates for a new position.  Their 

rankings of the candidates are show below:  

Candidate  Rank by A Rank by B 

Nancy  2  1 

Mary  1  3 

John  3  4  

Lynda  5  5 

Steve  4  2 

Compute the Spearman rank correlation.  

16. Define rank correlation co-efficient. 

17. The following are the ranks obtained by 10 students in Statistics and Mathematics. 

Find out the rank correlation coefficient. 

Statistics 1 2 3 4 5 6 7 

Mathematics 2 5 1 6 7 4 3 

18. Explain Kolmogorov-Smirnov Test for one sample problem. 

19. What adjustment is to be done for tie values to find rank correlation. 

20. Mention the properties of linear coefficient of correlation. 
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PART B (16 Mark Questions) 

1. The scores of a written examination of 24 students, who were trained by using three 

different methods, are given below. 

Video cassetteA 74 88 82 93 55 70 65   

Audio cassetteB 78 80 65 57 89 85 78 70  

Class Room C 68 83 50 91 84 77 94 81 92 

Use Kruskal-Wallis test at α = 5% level of significance, whether the three methods of 

training yield the same results. 

 

2. The production volume of units assembled by three different operators during 9 shifts 

is summarized below. Check whether there is significant difference between the 

production volumes of units assembled by the three operators using Kruskal-Wallis 

test at a significant level of 0.05. 

Operator I 29 34 34 20 32 45 42 24 35 

Operator II 30 21 23 25 44 37 34 19 38 

Operator III 26 36 41 48 27 39 28 46 15 

3. In a study of sedimentary rocks, the following data were obtained from samples of 32 

grains from two kinds of sand : 

Sand I 63 17 35 49 18 43 12 20 47 

   “ 136 51 45 84 32 40 44 25  

Sand II 113 54 96 26 39 88 92 53 101 

     “ 48 89 107 111 58 62    

Apply Mann-Whitney U test with suitable null and alternative hypotheses. 

4. The clothing manufacture purchased some newly designed sewing  machine in the 

hopes that production would be increased.  The production records of the random 

sample of the workers are shown below: 

Workers  1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 

Old 

machine 

28 36 27 25 38 36 40 29 32 28 20 32 32 32 36 

New 

machine 

36 40 25 32 30 32 40 28 35 23 26 31 23 34 36 

Use the Wilcoxon – signed rank test to determine whether the new machines have 

significantly increased production. Use a 0.05 level of significance.  

5. The following are the prices in Rs. per kg of a commodity from 2 random samples of 

shops from 2 cities A&B. 

City 

A 
2.7 3.8 4.3 3.2 4.7 3.6 3.8 4.1  

 2.7 2.8 3.2 3.4 3.8 4.4 4.9 3.9 4.7 

City B 3.7 5.3 4.7 3.6 4.7 4.8 6.0 4.8 4.9 

 3.8 3.9 4.8 5.2 6.1 3.6 3.8   

Apply the run test to examine whether the distribution of prices of commodity in the 

two cities is the same. 
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6. i. Apply Mann-Whitney U test to determine if there is a significant difference in the 

age distribution of the two groups. 

Day College:26  18  25  27  19  30  34  21  33  31 

Evening College:32 24 233040414239 45 35  

 ii. The president of a company wants to see if the new anit-smoking campaign is 

having any influence on his employers.  A sample of 100 employers who smoked 

prior to the campaign is taken.  36 employers said they smoked less, 15 employers 

said they smoked more 49 employers said there was no change. Use Chi- square test 

of homogeneity.  

1. State the null and alternative hypothesis 

2. Test the null hypothesis at 1% level of significance.  

7. i. Two researchers adopted different sampling techniques while investigating the 

same group of students to find the number of students falling in different intelligence 

levels. The results are as follows: 

Researchers Below 

Average 

Average Above 

average 

Genius Total 

x 86 60 44 10 200 

y 40 33 25 2 100 

Total 126 93 69 12 300 

Would you say that the sampling techniques adopted by the 2 researchers are 

independent? 

 

ii. Apply the K-S test to check that the observed frequencies match with the expected 

frequencies which are obtained from Normal distribution. (Given at n=5, D0.01= ). 

Test Score 51-60 61-70 71-80 81-90 91-100 

Observed 

Frequency 
30 100 440 500 130 

Expected 

Frequency 
40 170 500 390 100 

 

8. Two sample polls of votes for two candidates A and B for a public office are taken, 

one from among the residents of rural areas and one from the residents of urban 

areas. The results are given in the table. Examine whether the nature of the area is 

related to voting preference in this election.  

Votes for 

area 

A B Total 

Rural 620 380 1000 

Urban 550 450 1000 

Total 1170 830 2000 
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9. i. A plant supervisor ranked a sample of eight workers on the number of hours of 

overtime worked and length of employment. Is the rank correlation between the two 

measures significant at the 0.01 level?. 

  Amount of overtime :  5     8      2      4      3      7      1       6 

Years employed :         1     6    4.5   2     7       8    4.5      3 

 ii.  Explain Mann- Whitney U test with an example.  

10. Ten competitors in a beauty contest are ranked by 3 judges in the following order. 

A :      1       6       5      3       10       2       4        9        7        8 

B :       3      5       8      4         7       10     2        1        6        9 

C :      6      4        9      8         1        2      3       10       5        7 

           Find out which pair of Judges has awarded the ranks to the nearest common taste of 

beauty. 

*** 

Unit V 

PART A ( 2 Mark Questions) 

1. Define cyclical variation in a time series. 

2. What is irregular variation? 

3. Mention the four basic components of a time series. 

4. Mention any two models of Time Series. 

5. When is linear regression used? 

6. Distinguish between correlation and regression. 

7. What is regression analysis? 

8. Define Secular Trend in a time series. 

9. What are the causes for a trend ina time series? 

10. Briefly explain how a scatter diagram benefits the researcher?  

11. Define correlation coefficient between two variables. 

12. What is a scatter diagram? 

13. If the equations of the regression lines are x+2y=5 and 2x+3y=8, find the correlation 

coefficient between x and y. 

14. Mention the causes for random variation in a time series. 

15. What is time series? Give two examples. 

16. Mention various methods of determining trend in a time series. 

17. Name any three forecasting methods used in time series analysis. 

18. Describe the cyclical fluctuations in a time series? 

19. Mention the causes for seasonal fluctuations in a time series. 

20.  Write any two methods of estimating seasonal indices. 
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    PART B (16 Mark Questions) 

1. The following data pertains of X = Revenue (in ‘000 of rupees) generated at a 

Corporate Hospital and Y = Number of Patients (in ’00) arrived for the last ten years.  

X  86  95  75  85 90  98  112  74  100  110 

Y  21  24  18 24  22  30  27    18  25    28 

Find the Karl Pearson’s coefficient of correlation and give your comment. 

2. The revenue generated at a business unit and is given below. Fit the trend line using 

least squares method and estimate the revenue for the year 2013. 

Year 2005 2006 2007 2008 2009 2010 2011 2012 

Revenue 

(Rs. 00) 
268 209 390 290 280 450 350 455 

 

3. Data on rainfall and crop production for the past seven years are as follows: 

Rainfall in 

inches 
20 22 24 26 28 30 32 

Crop production 30 35 40 50 60 60 55 

 Find the correlation coefficient and comment on the relationship. 

       4.Find seasonal variations by the ratio-to-trend method from the data given below: 

Year I Quarter II Quarter III Quarter IV Quarter 

2007 30 40 36 34 

2008 34 52 50 44 

2009 40 58 54 48 

2010 54 76 68 62 

2011 80 92 56 82 

 

   5. Given below are the figures of production (in thousand quintals) of a sugar factory. 

Year 1992 1993 1994 1995 1996 1997 1998 

Production 75 80 95 85 95 100 105 

Fit a straight line trend by the least squares method and tabulate the trend values. 

 

6.i. What are the assumptions made by the regression model in estimating the parameters 

and in significance testing? 

 ii. In what ways can regression analysis be used? 

7.  Given that overheads expenses and units produced at different plants of a company. 

Overhead   191    170   272   155   280   173   234   116   153   178 

 Units        40     42     53      35    42     39    48     30     37     40 

Develop the regression equation and predict the overhead with 50 units are produced. 
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8.  The percentage of students getting dream placements in campus selection in a leading 

technical institution during the past five years are as follows: 

Year 2008 2009 2010 2011 2012 

Percentage 7.3 8.7 10.2 7.6 7.4 

Find the linear equation that describes the data. Also calculate the percentage of 

trend.  

9. Given that  

    3467.XY   and   5506,Y   220,Y   2288,X   130,X
22

 

        Compute correlation coefficient and regression equation of X on Y. 

 

10.Using least square principle, determine the profit trend line for a company that has 

recorded its profit in lacs of rupees over the last ten years. 

Year          12345   67     8    9   10 

Profit        6      6     7     9    10    11    13    15    17    19 

    

**** 
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