
 
 

PAPER III: SUBJECT SPECIALISATION PAPER FOR STATISTICS 
 

Page 1 of 12 
 
 
 
 

ROYAL CIVIL SERVICE COMMISSION 
BHUTAN CIVIL SERVICE EXAMINATION (BCSE) 2023 

EXAMINATION CATEGORY: TECHNICAL 
 

PAPER III: SUBJECT SPECIALISATION PAPER FOR STATISTICS 
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Total Marks  : 100 
Writing Time  : 150 minutes (2.5 hours) 
Reading Time : 15 minutes (prior to writing time) 
 

 
GENERAL INSTRUCTIONS:  
 

1. Write your Registration Number clearly and correctly on the Answer Booklet. 
2. The first 15 minutes is to check the number of pages of Question Paper, printing errors, clarify 

doubts and to read the instructions. You are NOT permitted to write during this time. 
3. This paper consists of TWO SECTIONS, namely SECTION A & SECTION B: 

• SECTION A has two parts: Part I  - 30 Multiple Choice Questions 
Part II  - 4 Short Answer Questions  

 

All questions under SECTION A are COMPULSORY. 
 

• SECTION B consists of two Case Studies. Choose only ONE case study and answer the 
questions of your choice.  

4. All answers should be written on the Answer Booklet provided to you. Candidates are not allowed 
to write anything on the question paper. If required, ask for additional Answer Booklet. 

5. All answers should be written with correct numbering of Section, Part and Question Number in the 
Answer Booklet provided to you. Note that any answer written without indicating the Section, Part 
and Question Number will NOT be evaluated and no marks will be awarded. 

6. Begin each Section and Part on a fresh page of the Answer Booklet. 
7. You are not permitted to tear off any sheet(s) of the Answer Booklet as well as the Question Paper. 
8. Use of any other paper including paper for rough work is not permitted. 
9. You must hand over the Answer Booklet to the Invigilator before leaving the examination 

hall. 
10. This paper has 12 printed pages, including this instruction page. 

 
 
 

GOOD LUCK 
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SECTION A 
 

PART I: Multiple Choice Questions (30 marks) 
 

Choose the correct answer and write down the letter of your chosen answer in the Answer 
Booklet against the question number e.g. 31 (d). Each question carries ONE mark. Any double 
writing, smudgy answers or writing more than one choice shall not be evaluated. 
 

1. What is the mean of range, median and mode of the given data set? 
6, 5, 3, 5, 9 

a) 6.0 
b) 5.6 
c) 5.33 
d) 5.0 

 
2. What is the value of variance if the sample mean is 50 and the coefficient of variation (CV) is 20%? 

a) 10 
b) 20 
c) 50 
d) 100 

 
3. If two events A and B are independent, then what is P(A|B)? 

a) P(A) * P(B) 
b) P(A) 
c) P(B) 
d) P(A Ç B)/P(B) 

 
4. The mean weight of the 100 boxers was found to be 75 kg with a standard deviation of 5 kg. If all 

boxers were asked to increase their weight by 5%, what will be the new mean weight and standard 
deviation? 
a) 78.75 kg and 8.75 kg 
b) 75 kg and 5.25 kg 
c) 78.75 kg and 5.25 kg 
d) 78.75 kg and 5 kg 

 
5. If , then what is the variance of Y, ? 

a) 2 
b) 1.6 
c) 0.8 
d) 2.6 
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The scatter plot provided below describes the relationship between weight and height. Use the plot to 
answer the Question 6. 

 
6. The correlation coefficient between weight and height is 0.8. How will you interpret the 

relationship? 
a) There is a perfect positive relationship 
b) There is no relationship 
c) There is a fairly strong positive relationship 
d) Not able to conclude from the scatter plot 

 
7. The two-sided p-value is always  

a) Square of the one-sided p-value 
b) Half of the one-sided p-value 
c) Twice as big as one-sided p-value 
d) Same as the one-sided p-value 

 
8. If X1, X2, …….., Xn are independent and identically distributed (iid) with mean μ and variance s2, 

the bias of sample mean  is 
a) σ  
b) 1 
c) 0 
d) μ  
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9. The score of the statistical test at Sherubtse College is normally distributed with a population mean 
of 75 and a variance of 9. Tenzin scored 80. What proportion of scores were below Tenzin's score? 
a) 95.15% 
b) 97.15% 
c) 93.15% 
d) 90.15% 

 
The histogram below provides income distribution. Use the histogram to answer the Questions 10 & 
11. 

 
 
10. Which relation satisfy the income distribution? 

a) Mean > Median > Mode 
b) Mode > Median > Mean 
c) Mode > Mean > Median 
d) Median > Mean > Mode 
 

11. What is the robust measure of dispersion for the income distribution? 
a) Standard deviation 
b) Range  
c) Lower quartile 
d) Interquartile range 
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The summary output of the regression model, which examines the relationship between sleep duration 
(the response variable) in hours and alcohol consumption (the predictor variable) with two levels: 
Drinkers and Non-drinkers, is presented below. Use the summary output to answer the Questions 12, 
13 and 14.  
 
 
 
 
 
 
 
 

12. What is the estimated mean of ‘sleep duration’, in hours, for people who do not consume alcohol?   
a) 1.01267 
b) 7.9676 
c) 6.95493  
d) 5.94226     

 
13. What is the estimated mean of ‘sleep duration’, in hours, for people who consume alcohol?   

a) 1.01267 
b) 7.9676 
c) 6.95493  
d) 5.94226     

 
14. What is the estimated difference in mean of ‘sleep duration’, in hours, between two groups?  

a) 1.01267 
b) 7.9676 
c) 6.95493  
d) 5.94226     

 
15. What is the mode of the data set, if it’s median and mean are 10 and 5 respectively? 

a) 20 
b) 12 
c) 30 
d) 5 

 
16. What is the purpose of using differencing in time series analysis? 

a) To remove trends and seasonality from the data 
b) To add noise and randomness to the data 
c) To convert non-stationary data into stationary data 
d) To smooth out the data and make it more predictable. 
 
 
 

 

Coefficients: 
                          Estimate     Std. Error       t value          Pr(>|t|)     
(Intercept)               6.95493      0.06728        103.37        <2e-16 *** 
Non-Drinkers          1.01267       0.09515         10.64        <2e-16 *** 
--- 
Signif. codes:  0 ‘***’ 0.001 ‘**’ 0.01 ‘*’ 0.05 ‘.’ 0.1 ‘ ’ 1 
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The plot given below shows densities of three different data sets. Use the plot to answer the Question 
17. 

 
17. Which statement is TRUE based on the above plot? 

a) Data set 1, Data set 2 and Data set 3 are dispersed equally 
b) Mean of Data set 1 is more than Data set 2 and Data set 3 
c) Data set 2 is more dispersed than Data set 3 and Data set 1 
d) Data set 1, Data set 2 and Data set 3 share same location 

 
18. What is the limiting distribution of following probability mass function? 

 

 
 

a) Poisson distribution  
b) Geometric distribution 
c) Normal distribution 
d) Negative binomial distribution 

 
19. In multiple linear regression, the high degree of multicollinearity among predictors will 

a) Reflect inherent effect of the particular predictor on the response variable  
b) Inflate variability of the estimated coefficients  
c) Not contribute in reducing errors sum of squares 
d) Deflate p-value of the predictors 
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20. If  is the probability density function, then 
a)  

b)  

c)  

d)  

 
21. In a selection of statistical investigators, there were two male and five female applicants. The 

National Statistics Bureau wants to select two applicants. What is the probability that the two 
selected applicants are female? 
a) 0.476 
b) 0.576 
c) 0.376 
d) 0.676 

  
22. Suppose Y1 and Y2 are two random variables with means 2 and -7 respectively. What is the 

expected value of E(3Y1 – 2Y2)? 
a) 8 
b) 20 
c) -8 
d) 25 

 
23. Multi-stage sampling is a sampling method that divides population into groups. One of the 

advantages of multi-stage sampling is 
a) Survey procedures is carried out only in the selected clusters 
b) Covers whole geographic areas 
c) Yields more precise results as compared to Simple Random Sampling of same size 
d) Data analysis is much simpler 

 
Use the following statistics to answer the Questions 24 and 25. 
Assume  sample variance    and n = 81. 
 

24. What is the standard error of sample mean, SE( )? 
a) 0.31 
b) 0.06 
c) 2.78 
d) 0.56 

 
25. Assuming normality, what is the margin of error of sample mean, ME( ) at 95% confidence level? 

a) 5.56 
b) 0.12 
c) 0.62 
d) 1.10 
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26. A weekly mean and standard deviation of study time of Class X students of Paro Central School are 
10 hours and 30 minutes respectively. As the Board Examination approaches, they agreed to study 
two more hours weekly. What is the new weekly mean and standard deviation of study time? 
a) 10 hours and 0.5 hrs 
b) 12 hours and 2.5 hrs 
c) 12 hours and 0.5 hrs 
d) 10 hours and 2.5 hrs 

 
27. Why the method of least-squares is used on time-series data? 

a) De-seasonalising the data 
b) Obtaining trend equation/obtaining best fitting line 
c) Exponentially smoothing the series 
d) Eliminating irregular movements 

 
28. In determining appropriate sample size, what does design effect greater than one indicate? 

a) Design is more efficient  
b) Sample size may be reduced  
c) Same precision obtained as design under the simple random sampling 
d) Design is less efficient  

 
29. If X and Y are independent random variables, what is ? 

a) 1 
b) -1 
c) 0.5 
d) 0 

 
Suppose an economist developed a first order autoregressive (AR(1)) to forecast annual gross 
domestic product (GDP) as given below. Use the model to answer the Question 30. 
 
 

 
 
 
 

30. The GDP in 2021 is approximately Nu. 187,700 million and if ρ = 1. What will be the forecast in 
2023?  
a) Nu. 187,700 * 2 million 
b) Nu. 187,700 million ngultrums  
c) Nu. 187,700/2 million ngultrums 
d) Need value of σ2, so can’t forecast 
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PART II – Short Answer Questions [20 marks] 
 

This part has 4 Short Answer Questions. Answer ALL the questions. Each question carries 5 
marks. 
 

1. Assume X1, X2, …….., Xn are independent and identically distributed (iid) random variables, and E 
(Xi) = μ and Var(Xi) = s2. Write/derive the distribution of . (5 marks) 

 
2. A random sample of 50 college students were taken and measured their height. The sample yielded 

a mean of 155 cm and a standard deviation of 3.65 cm. The approximate 95% confidence interval 
is 154 cm to 156 cm. Indicate TRUE or FALSE for the following statements and then provide a 
short explanation to support your answer.   

 

a) We are 95% confident that the average height of college students in this sample is between 154 
cm and 156 cm. (2.5 marks) 
 

b) 95% of the college students measure 154 cm to 156 cm in height. (2.5 marks) 
 
3. Find probability that one tail comes up on two tosses of a fair coin? (5 marks) 
 
4. What is an outlier? What are some ways to detect outliers and what should be done? (5 marks) 
 

SECTION B: Case Study [50 marks] 
 
Choose either CASE I OR CASE II from this section. Each case study carries 50 marks. Mark 
for each sub-question is indicated in the brackets. 
 
CASE I 
 

It is believed that birth weights of babies born in India are normally distributed with a mean 3000 g 
and a standard deviation of 500 g. Pema Tshewang, the novice researcher thinks that babies in Bhutan 
have a mean birth weight greater than 3000 g and would like to test this hypothesis. Pema Tshewang 
took a random sample (iid) of 44 babies from Bhutan, measured their birth weights and observed that 
the sample mean of these 44 weights  is 3275.955 g.  
 

Your role as a statistician, is to help Pema Tshewang, carry out the test in the following: 
 
1. Set up the hypothesis. State whether it is one-sided or two-sided test. Decide the level of 

significance (α) between 0.01 or 0.05. (10 marks) 
 

2. Calculate test statistic and compare to its sampling distribution under the null hypothesis by 
calculating the p-value.  (20 marks) 

 
3. What do you conclude at the level of significance decided? (5 marks) 
 
4. What would be the conclusion if you have chosen other level of significance?  (5 marks) 
 
5. If Pema Tshewang is interested in testing the research hypothesis that the mean birth weight of 

Bhutanese babies is different from 3000g, what would be the hypothesis and conclusion? (10 
marks) 
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CASE II 
 

Consider a scenario where you are a sales manager for a retail store, and you want to analyze the 
relationship between the advertising expenditure and the sales of a product. You have collected data 
for the past 12 months, including the monthly advertising expenditure (in ngultrum) and the 
corresponding monthly sales (in units) of the product.  
 

A simple linear regression model is used to describe the relationship at α= 0.05 and a summary output 
of the model is provided below (R output): 
 
  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
1. What are the estimated coefficients of the regression model?  Write the regression equation? (5 

marks) 
 

2. Interpret estimated regression coefficients. Does the intercept have meaning interpretation? 
Explain briefly. (To obtain full mark, mention units while interpretating). (15 marks). 

 
3. How well does the model fit? Explain briefly. (5 marks) 

 
4. What is the predicted value of sales for advertising expenditure Nu. 8,300? (5 marks) 
 
5. Fill in the details for the ANOVA table (Hint: use summary output) (8 marks) 

 

Source Degrees of freedom Sum of squares Mean square F statistic 
Model 
(Regression) i iv vi viii 

Residual  
(Error) ii v vii  

Total iii 20,491.7   
 

Call: 
lm(formula = Sales ~ Advertising_Expenditure, data = data) 
 
Residuals: 
       Min          1Q     Median        3Q         Max  
-13.024     -4.777        2.133    7.212      8.549  
 
Coefficients: 
                             Estimate      Std. Error       t value           Pr(>|t|)     
(Intercept)                   -10.122378          11.240        -0.901               0.389     
Advertising_Expenditure        0.020315          0.0013        15.486                 ? 
--- 
Signif. codes:  0 ‘***’ 0.001 ‘**’ 0.01 ‘*’ 0.05 ‘.’ 0.1 ‘ ’ 1 
 
Residual standard error: 9.057 on 10 degrees of freedom 
Multiple R-squared:   0.96, Adjusted R-squared:  0.956  
F-statistic: ? on ? and ? DF,  p-value: ? 
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6. State your hypothesis for the regression model? What do you conclude about the relationship 
between sales and advertising expenditure? (7 marks) 
 

7. What factors do you think could affect ‘sales’ other than ‘Advertising_Expenditure’? List at least 
five factors with a brief explanation. (5 marks) 
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