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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 11 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. Given a dataset with a mean of 100 and a variance of 100, what is the z-score for a value of 90? 

a) 1 

b) -2 

c) -1 

d) 2 

 

2. What is the value of variance if the sample mean is 80 and the coefficient of variation (CV) is 5%? 

a) 4 

b) 5 

c) 16 

d) 25 

 

3. In a simple linear regression model, which of the following is true if the slope β1 is zero? 

a) The predictor variable is perfectly correlated with the response variable. 

b) The response variable has no variation. 

c) The predictor variable has no impact on the response variable. 

d) The intercept β0 must also be zero. 

4. Suppose the average income of civil servants in Bhutan is Nu. 30,000 with a standard deviation of 

Nu 3,000. If all civil servants receive a 10% raise in the coming year, what will be the new mean 

income and standard deviation? 

a) Nu 30,000 and Nu 3,000 

b) Nu 33,000 and Nu 3,000 

c) Nu 30,000 and Nu 3,300 

d) Nu 33,000 and Nu 3,300 

 

5. If X is normally distributed with mean 8 and standard deviation 4, what is  

a) 0.2266 

b) 0.4649 

c) 0.6915 

d) 0.9181 
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6. In a hypothesis test for the difference between two means, what does a 95% confidence interval that 

includes zero imply about the null hypothesis? 

a) There is strong evidence against the null hypothesis. 

b) There is weak evidence against the null hypothesis. 

c) The null hypothesis should be rejected. 

d) The null hypothesis should not be rejected. 

7. In a multiple regression analysis, which of the following scenarios is most likely to lead to 

multicollinearity? 

a) High correlation between the dependent variable and independent variables 

b) High correlation among the independent variables 

c) Inclusion of a categorical variable with many levels 

d) Use of too many dummy variables 

Suppose the following data were collected from household survey. Use the information in the table to 

answer Questions 8 and 9. 

 

 
 

Primary Sampling Unit Household serial number y Base Weight (W) 

1 1 1 120 

1 2 1 120 

2 1 1 40 

2 2 1 40 

3 1 0 50 

3 2 1 50 

4 1 1 80 

4 2 0 80 

4 3 1 80 

 

8. What is the estimated total households from the survey? 

a) 9 

b) 660 

c) 15 

d) 530 

 

9. What is the estimated proportion of household having at least one smart phone? 

a) 77.8% 

b) 79.5% 

c) 80.3% 

d) 81.6% 
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10. If the CPI for the current year is 120 and the CPI for the previous year was 115, what is the 

inflation rate? 

a) 4.35% 

b) 5.00% 

c) 4.17% 

d) 5.22% 

11. The height distribution of 80 staff members at the National Statistics Bureau follow a normal 

distribution with mean 165 cm and standard deviation 25 cm. If 15 staff have their height between 

160 cm and 170cm, the number of staff whose height is less than 160 cm is? 

a)  

b)  

c)  31 

d)  

 

The summary output of the regression model studying effect of gender (two factors: male and female) 

on test scores is presented below. Use the output to answer Question 12, 13 and 14. 

 

 

 

 

 

 

 

12. What does the intercept represent in this regression model? 

a) The average score for males 

b) The average score for females 

c) The difference between male and female scores 

d) The overall average score across all participants 

 

13. What is the predicted score for a male participant according to this model? 

a) 76.464 

b) 70.344 

c) 82.584 

d) Cannot be determined from the given information 

 

14. If another factor, such as age, were added to this model, under what condition might the 

coefficient for 'GenderMale' change significantly, and what would that imply? 

a) If age is correlated with gender, indicating a potential confounding effect. 

b) If age is independent of gender, indicating no impact on the gender coefficient. 

c) If the sample size increases, leading to more accurate estimates. 

d) If the variance of the residuals increases, indicating a poorer fit of the model. 

 

Coefficients: 

 

                Estimate  Std. Error  t value  Pr(>|t|)     

(Intercept)                  76.464           1.295     59.045   < 2e-16 *** 

GenderMale                  -6.120           1.831      -3.342  0.00118 ** 



 

 

PAPER III: SUBJECT SPECIALISATION PAPER FOR STATISTICS 
 

Page 5 of 11 

 

 

 

 

15. Which of the following statements is not the property of Bernoulli distribution? 

a) The experiment consists of n repeated trials. 

b) Each trials results in an outcome that may be classified under two mutually exclusive 

categories as a success or as a failure.  

c) The repeated trials are independent.  

d) The probability of success denoted by p, changes from trail to trail.  

 

16. In the context of time series forecasting, what is the "Box-Cox transformation" primarily used for? 

a) Handling missing data 

b) Stabilizing variance 

c) Identifying seasonality 

d) Reducing autocorrelation 

17. In a two-tailed hypothesis test, if the p-value is 0.04, what is the probability of observing a test 

statistic as extreme or more extreme than the observed one in the opposite direction? 

a) 0.04 

b) 0.08 

c) 0.02 

d) 0.96 

18. Suppose a continuous random variable X has a PDF given by f(x)=3x2 for x ∈ [0,1]. What is the 

expected value E[X]? 

a) 1/2 

b) 3/4 

c) 2/3 

d) 3/5 

  

19. Suppose you have two different samples from the same population. The first sample has a size of 

25, and the second sample has a size of 100. If the standard deviation of the population is known, 

how does the standard error of the mean for the first sample compare to that of the second 

sample? 

a) The first sample’s standard error is twice as large. 

b) The first sample’s standard error is four times as large. 

c) The first sample’s standard error is half as large. 

d) The first sample’s standard error is equal to that of the second sample. 

20. A dataset has a mean of 50 and standard deviation of 7. If every data point is reduced by 5, what 

are the new mean and standard deviation? 

a) 45 and 7 

b) 50 and 7 

c) 45 and 2 

d) 55 and 2 
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21. In the context of experimental design, what is a "confounding variable"? 

a) A variable that is deliberately manipulated by the researcher. 

b) A variable that is held constant throughout the experiment to isolate the effect of the treatment. 

c) A variable that influences both the independent and dependent variables, potentially distorting 

the observed effect. 

d) A variable that is randomly assigned to subjects to ensure unbiased results. 

22. For a binomial distribution with n = 8 and p = 0.2, what is the standard deviation? 

a) 0.12 

b) 2.24 

c) 1.28 

d) 1.13 

Use the boxplot below to answer Question 23. 

 

 
 

23. In the boxplot of monthly household expenses, what can be inferred about the skewness of the 

data? 

a) The data is symmetric. 

b) The data is positively skewed. 

c) The data is negatively skewed. 

d) The data is normally distributed. 
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24. A bag contains 25 balls marked 1 to 25. One ball is drawn at random. What is the probability that 

it is marked with a number of multiple 5 or 7? 

a) 5/25 

b) 3/25 

c) 6/25 

d) 8/25 
 

25. In hypothesis testing, what is the main difference between a Type I error and a Type II error? 

a) Type I error is failing to reject a false null hypothesis; Type II error is rejecting a true null 

hypothesis. 

b) Type I error is rejecting a true null hypothesis; Type II error is failing to reject a false null 

hypothesis. 

c) Type I error occurs when the sample size is too large; Type II error occurs when the sample 

size is too small. 

d) Type I error occurs in one-tailed tests; Type II error occurs in two-tailed tests. 

26. Which of the following is true about the posterior distribution in Bayesian statistics? 

a) It is the same as the prior distribution. 

b) It is the likelihood function alone. 

c) It is obtained by updating the prior distribution with the likelihood function. 

d) It is the prior distribution multiplied by the data. 

27. What is the main purpose of using a control group in an experimental design? 

a) To increase the sample size of the experiment 

b) To ensure that the experimental procedure is standardized 

c) To provide a baseline for comparison and measure the effect of the treatment 

d) To reduce the cost of the experiment 

28. In a multiple regression model, adding more independent variables to the model will always 

a) Increase the R2 value 

b) Improve the model's predictive accuracy 

c) Reduce the variance of the error term 

d) Increase the multicollinearity in the model 

29. The unit for variance is 

a) Unitless  

b) Original unit  

c) Original unit squared 

d) None of above 
 

30. A city reports a CPI of 200 this year. If the CPI last year was 180, what is the percentage change 

in the purchasing power of the currency? 

a) 11.11% 

b) 10.00% 

c) 12.00% 

d) 8.89% 
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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. A company wants to estimate the average time (in hours) of its employees spend on training per 

month. A random sample of 40 employees show that the average training time is 8 hours with a 

standard deviation of 2 hours. Calculate a 95% confidence interval for the true average training 

time and interpret it. (3 + 2 marks) 

 

2. A researcher wants to estimate the average monthly expenditure on healthcare with a margin of 

error of Nu 50 and a confidence level of 95%. From a preliminary study, the standard deviation of 

expenditure is estimated to be Nu 500. What sample size is needed? (5 marks) 

 

3. A problem in Statistics is given to five students - Sonam, Karma, Penjor, Choki and Tashi. Their 

chances of solving it are 1/6, 1/5, 1/4, 1/3, 1/2, respectively. What is the probability that the 

problem will be solved? (5 marks) 

 

4. Assume X1, X2, …….., Xn are independent and identically distributed (iid) random variables. And 

𝔼 (Xi) = μ and Var (Xi) = 2. Write/derive the distribution of  (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 

A company wants to assess whether the proportion of customers who prefer their new product is 

different from the proportion of customers who preferred their previous product. They conducted a 

survey with a sample of 400 customers. Of these, 180 indicated a preference for the new product. The 

company previously reported that 40% of their customers preferred the old product. 

You are required to perform hypothesis testing on the proportion of customers who prefer the new 

product. Answer the following sub-questions. 

1. Formulate the hypothesis. Specify the significance level for this test. (10 marks) 

2. Calculate test statistic and compare to its sampling distribution under the null hypothesis by 

calculating the p-value. What do you conclude at the level of significance decided? (15 + 5 

marks) 

3. Construct a 95% confidence interval for the proportion of customers who prefer the new 

product. Interpret the confidence interval in the context of the study. (10 marks) 
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4. Discuss how increasing the sample size would affect the test statistic and the confidence 

interval. Also explain why larger sample sizes generally provide more reliable results. (5 + 5 

marks) 

 

Case II 

 

You are tasked with designing a survey to evaluate customer satisfaction for a newly launched mobile 

banking app by a financial institution. The goal of the survey is to gather feedback on user experience, 

identify areas for improvement, and assess overall satisfaction. 

 

You may adopt the following structure.  

1. Define the key objectives of the survey. (5 marks) 

2. Design a sampling strategy for the survey. (20 marks) 

 Identify the target population for the survey. 

 Describe the sampling method you would use and justify your choice. 

 Explain how you would ensure the sample is representative. 

3. Discuss the potential biases that might affect the survey results and suggest strategies to 

minimize them. (5 marks) 

4. Data collection and analysis plan (10 marks) 

 Explain how you would collect the data from the survey.  

 Discuss data collection tools 

 Discuss the data entry and pre-processing steps required before performing statistical 

analysis. 

5. Ethical consideration (5 marks) 

6. Outline a overall work plan for survey administration. (5 marks) 
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