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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 14 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. If X1, X2, ………, Xn are independent and identically distributed (iid) normal (µ,s), then  
a)  ) 
b)  ) 
c)  ) 
d)  

 
2. A company’s monthly profits (in Ngultrums millions) over six months are: 20, 25, 30, 35, 40, 150. 

Which statement is TRUE? 
a) The mean is greater than the median. 
b) The median is greater than the mean. 
c) The mode is the best measure. 
d) The range is not affected by outliers. 

 
3. A survey shows 70% of people like tea, 40% like coffee, and 20% like both. What is the probability 

someone likes neither? 
a) 0% 
b) 10% 
c) 30% 
d) 50% 

 
4. A sample statistic is used to estimate 

a) population statistic. 
b) sample statistic. 
c) sampling error. 
d) population parameter. 

5. A customer service team has a 70% success rate in resolving complaints. If they handle 10 cases 
today, how many are expected to be resolved successfully? 
a) 3 
b) 5 
c) 7 
d) 10 
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6. What is the key difference between Bayesian and Frequentist approaches to unknown parameters? 
a) The Bayesian approach treats the parameter as a random variable with a probability 

distribution, while the Frequentist treats it as a fixed but unknown constant. 
b) The Bayesian approach treats the parameter as a fixed value, while the Frequentist treats it as a 

random variable. 
c) The Frequentist approach updates the parameter as new data becomes available, while the 

Bayesian approach does not. 
d) The Frequentist approach requires prior beliefs, while the Bayesian approach relies only on the 

observed data. 

7. A researcher computes the interquartile range (IQR) to study variability. What does the IQR 
represent? 
a) The range covering the middle 50% of the observations including extreme values. 
b) The average deviation of all values from the median. 
c) The difference between the 75th percentile and the 25th percentile values. 
d) The total spread of the data excluding the top and bottom 25% values. 

 
8. Which of the following is NOT an assumption of the classical linear regression model? 

a) Linearity 
b) Homoscedasticity 
c) Multicollinearity 
d) No autocorrelation 

9. Suppose a multiple linear regression model shows an R-squared = 0.92 and Adjusted R-squared = 
0.45. What is the best interpretation? 
a) Model is perfect. 
b) Overfitting due to too many predictors. 
c) Predictors are uncorrelated. 
d) Residuals are normally distributed. 

 
10. If a constant is multiplied to every value in a dataset, how does the standard deviation change? 

a) It stays the same. 
b) It increases by the square of the constant. 
c) It increases by the same constant. 
d) It becomes zero. 

 
11. The distribution of wealth in a country is highly right-skewed. Which combination best 

describes it? 
a) Mean < Median < Mode 
b) Median = Mode < Mean 
c) Mode > Mean > Median 
d) Mean > Median > Mode 
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12. Suppose consumer price index rose from 130 to 143 in a year. What is the approximate annual 
inflation rate? 

a) 10% 
b) 9% 
c) 8% 
d) 7% 

 
13. In a company, 70% of employees know Excel, 40% know Python, and 30% know both. What is 

the probability that a randomly chosen employee knows Python given that they know Excel? 
a) 0.30 
b) 0.40 
c) 0.43 
d) 0.70 

14. A survey reports a 95% confidence interval for a proportion as [0.45, 0.55]. What is the 
approximate standard error? 

a) 0.025 
b) 0.05 
c) 0.10 
d) 0.50 

House rent varies considerably across regions and housing characteristics. A study is carried out to 
understand how house rent (in Ngultrum) is influenced by two key factors: 

1. Number of rooms in the dwelling (a proxy for house size); and 
2. Geographic area type, categorized by rural, semi-urban and urban.  

The aim is to quantify how much rent varies by housing size and location, and whether these 
differences are statistically significant. Answer Questions 15, 16, 17 and 18 referring a summary 
output of the model shown below: 

 

 
 
 
 
 
 
 
 
 
 
 
 
 

Call: 
lm(formula = house_rent ~ no_of_rooms + area, data = house_data) 
 
Residuals: 
     Min              1Q        Median              3Q           Max  
-4162.88     -1032.59      -68.12          1017.21      4863.45  
 
Coefficients: 
                   Estimate       Std. Error  t value   Pr(>|t|)     
(Intercept)            3007.2           293.5       10.25            < 2e-16 *** 
no_of_rooms          1012.8               48.1       21.06   < 2e-16 *** 
areaSemi-urban       1968.6            262.7          7.49    3.5e-13 *** 
areaUrban              3971.4            275.2       14.43   < 2e-16 *** 
--- 
Residual standard error: 1470 on 296 degrees of freedom 
Multiple R-squared:  0.740, Adjusted R-squared:  0.737  
F-statistic: 280.6 on 3 and 296 DF,  p-value: < 2.2e-16 
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15. What does the intercept term of approximately 3007 Ngultrum represent in this model? 
a) Average rent in semi-urban areas with 1 room. 
b) Predicted rent in rural areas when number of rooms is zero. 
c) Starting value for urban houses. 
d) Average rent for all areas combined. 

 
16. If we increase the number of rooms by 3 in a house located in an urban area, what is the expected 

change in predicted rent compared to a rural house with the same original number of rooms? 
a) 933.0 
b) 3971.4 
c) 7,009.8 
d) 10,017.0 

 
17. If the average number of rooms in semi-urban areas is 4.5, what is the expected mean house rent 

in semi-urban areas? 
a) 8,450 Ngultrumss 
b) 9,533 Ngultrums 
c) 10,150 Ngultrums 
d) 12,000 Ngultrums 

 
18. In the regression model output, what is the estimated difference in average house rent between 

urban and rural areas, holding the number of rooms constant? 
a) 1012.8 Ngultrums 
b) 3971.4 Ngultrums 
c) 3007.2 Ngultrums 
d) 1968.6 Ngultrums 
 

19. Which is NOT part of time series components?  
a) Trend 
b) Seasonal 
c) Irregular 
d) Outliers 

20. In a two-stage cluster sample, why is probability proportionate to size (PPS) sampling often used 
at the first stage? 

a) To control the final sample size by accounting for varying cluster sizes 
b) To ensure every household has an equal chance of selection 
c) To eliminate the need for stratification 
d) To reduce the number of clusters needed 
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Answer Question 21 using the boxplot given below.  
 

 
 
21. A boxplot comparing exam scores for two classes shows one box much wider than the other. 

What does this imply? 
a) The class with the wider box had more students. 
b) The class with the wider box had higher average scores. 
c) The class with the wider box had greater variability in scores. 
d) The class with the wider box had more outliers. 

 
22. If a survey estimate has a coefficient of variation (CV) of 10%, what does this indicate? 

a) The estimate deviates from the true value by approximately ±10%. 
b) The standard error amounts to 10% of the estimate value. 
c) The total width of the confidence interval equals 10% of the estimate. 
d) The sampling design has no effect on variance (design effect equals 1.0). 

 
23. A researcher increases the significance level (from 0.01 to 0.10). What is the most likely 

consequence? 
a) Decrease in power of the test 
b) Decreased chance of detecting real effect 
c) Increased risk of Type I error 
d) Increased risk of Type II error 

24. A car manufacturer tests the fuel efficiency (in km/L) of a new model. A sample of 25 cars shows 
a mean of 18 km/L with a standard deviation of 3 km/L. The company claims the true efficiency 
exceeds 16 km/L. Which hypothesis test conclusion aligns with a 95% confidence interval? 

a) Accept the claim 
b) Insufficient data to conclude 
c) The CI is irrelevant for hypothesis testing 
d) Reject the claim 
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25. A policy analyst uses multivariate regression to assess the impact of education level on income, 
controlling for gender and location. What is the primary advantage of this approach? 

a) Controls for confounding variables 
b) Allows extrapolation beyond the sample 
c) Avoids the need for sampling weights 
d) Ensures normal distribution of residuals 

26. In a logistic regression predicting program participation (yes/no), What does an odds ratio of 2.0 
for income indicate? 

a) Higher income groups are twice as likely to participate. 
b) Doubling income doubles participation probability. 
c) Income has no effect. 
d) The model is linear. 

 
27. ZheyGo observes that delivery times follow a normal distribution with a mean 30 minutes and 

standard deviation of 10 minutes. What is the chance that a delivery exceeds 50 minutes?  
a) About 2.5% 
b) About 5% 
c) About 16% 
d) About 32% 

 
28. A survey uses stratified sampling to improve precision. What is a key assumption for stratification 

to be effective? 
a) Strata should be as heterogeneous as possible. 
b) Strata should be as homogeneous as possible internally. 
c) Strata should have equal sample sizes. 
d) Strata should be selected using PPS sampling. 

29. If P(A) = 0.4 and P(B) = 0.5, and A and B are mutually exclusive, then P(A ∪ B) is 
a) 0.2 
b) 0.4 
c) 1.0 
d) 0.9 

30. A sampling expert was designing a national household survey is to measure unemployment rates. 
If urban and rural areas are treated as separate domains, what is the main implication for sample 
size? 

a) The total sample size remains unchanged. 
b) The sample size must be doubled. 
c) The sample size can be reduced by 50%. 
d) Only urban areas need to be sampled. 
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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. Describe the advantages and disadvantages of stratified sampling over simple random sampling 
scheme. Each supporting point will be awarded 1 mark only.     [5 marks]  
 

2. The figure below was published in The New York Times. The data was from an online survey of 
1,495 young adults ages 18 to 34. Young adults who responded that they are not in contact with 
their living parents were screened out of the survey. 

 

       
 

a) What do you notice?          [2 marks] 
b) How does this relate to you and your community?      [2 marks] 
c) Create a catchy headline that captures the figure’s main idea.   [1 mark] 

 
3. A total of 3,000 graduates appeared for the Bhutan Civil Service Examination 2024. Assuming the 

exam marks followed a normal distribution, with a mean of 55 and a standard deviation of 8, 
answer the following questions: 

a) What proportion of graduates scored less than 60?      [1 mark] 
b) What proportion of graduates scored between 45 and 65?     [2 marks] 
c) If a "High Achiever" tag is to be awarded to graduates scoring at least 70, how many 

examinees will receive this distinction?      [2 marks] 

4. Consider a simple random sample of size  drawn from a large population where the true 
proportion of individuals with a certain characteristic is . Let  denote the sample 

proportion, where  is the number of individuals in the sample with the characteristic. 
 

a) Derive .           [2 marks] 
b) Derive .          [2 marks] 
c) Suppose , calculate standard error of .    [1 mark] 
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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 
 
The Department of Environment and Climate Change under the Ministry of Energy and Natural 
Resources (MoENR) has been advocating for a nationwide ban on single-use plastics. To understand 
public sentiment, they claimed that at least 60% of residents support this environmental measure. 
However, a local researcher conducted a survey of 400 randomly selected residents, and only 226 of 
them indicated support for the ban. The Department wants to verify whether the survey data 
challenges their belief. 
 
Use this context to answer the following questions. [use standard normal distribution table wherever 
necessary]. 
 
a) Formulate hypotheses for testing whether less than 60% of the population supports the ban. 

Mention whether this is a one-sided or two-sided test, and justify your answer.  [2+2 marks] 
 

b) Use the survey data to test the hypotheses at 5% level of significance. Calculate test statistic and 
compare to its sampling distribution under the null hypothesis by calculating the p-value.  

          [6 + 2 marks] 
 
c) Based on the findings in sub-question (b), what do you conclude? Explain in plain language what 

this means in the real-world context of public support.      [1+2 marks] 
 
d) If critical region concept is used for conclusion. What do you conclude? Show your results to 

support the conclusion.              [3 marks] 
 
e) Construct a 95% confidence interval for the true population proportion of people who support the 

ban. Interpret the confidence interval. Does the interval support or contradict your decision from 
sub-question (c)?             [6 + 3 + 1 marks] 

 
f) Suppose a policymaker believes that the actual support differs from 60%. Formulate the null and 

alternative hypotheses for this scenario. Re-calculate the test statistic and p-value at 5% level of 
significance and draw conclusion.                                                                          [2 + 6 + 2 marks] 

 
g) The sample of 400 residents was drawn from a relatively small region with only 2,000 adult 

residents. Since the sample comprises a significant fraction (20%) of the total population, the 
policymaker is advised to apply a finite population correction (FPC) when calculating the standard 
error. Test whether the true proportion is less than 60%, as before, using a 5% level of 
significance. 

i. Recalculate the standard error using the FPC.                             [3 marks] 
ii. Compute the new z-statistic using the corrected standard error.                           [5 marks] 
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iii. Determine whether this affects the decision to reject or fail to reject the null hypothesis. 
                 [1 mark] 

iv. Briefly explain how accounting for FPC changes the interpretation or reliability of the test 
results.                          [3 marks] 

 
CASE II 
 
The National Statistics Bureau is studying whether unemployment in regions is related to the number 
of crimes reported, where: 
 

Y: Number of crimes reported 
X: Unemployment rate (%) in the region A  

 
A simple linear regression model is used to describe the relationship at a = 0.05. A summary output of 
the model is provided below (R output): 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

a. What are the estimated coefficients of the regression model? Write the regression equation 
based on the fitted model.                      [2+5 marks] 
 

b. Interpret estimated regression coefficients. Is intercept meaningful in this context?  
                  [4+4+2 marks] 
 

c. How well does the model fit? Explain briefly in layperson terms.                          [3+2 marks] 
 

Call: 
lm(formula = crime_reported ~ unemployment_rate, data = data) 
 
Residuals: 
    Min             1Q       Median          3Q            Max  
-56.862.     -14.015       0.271        13.115        68.145  
 
Coefficients: 
                    Estimate     Std. Error       t value      Pr(>|t|)     
(Intercept)          50.9485          1.4837        34.34     <2e-16 *** 
unemployment_rate       7.9352          0.1225        64.77     <2e-16 *** 
--- 
Signif. codes:  0 ‘***’ 0.001 ‘**’ 0.01 ‘*’ 0.05 ‘.’ 0.1 ‘ ’ 1 
 
Residual standard error: 20.04 on 998 degrees of freedom 
Multiple R-squared:  0.8078, Adjusted R-squared:  0.8076  
F-statistic:  ? on ? and ? DF,  p-value: < 2.2e-16 
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d. You wish to test whether there is a statistically significant relationship between unemployment 
and crime. 

i. State the null and alternative hypotheses for the slope coefficient.                 [2 marks] 
ii. Using the summary output, write the p-value and interpret it at the 5% level.  

                                                                      [2 marks] 
iii. State your conclusion.                                                                [1 mark] 

 
e. Predict the number of crimes in a region A with 10% unemployment rate. If the actual 

number of crimes was 130, calculate the residual and interpret it.                           [3+5 marks] 
 

f. List any two key assumptions of simple linear regression. Explain briefly how you would 
check these using diagnostic plots.                                                                                [7 marks] 

 
g. Fill in the details for the ANOVA table. (hint: use summary output).                           [8 marks] 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
TASHI DELEK 

 
 
 
 
 
 
 
 
 

Analysis of Variance Table 
 
Response: crime_reported 
 

Source Degrees of 
Freedom Sum of Squares Mean 

Square F Statistic 

Model 
(Regression) i iv vi viii 

Residual 
(Error) ii v vii   

Total iii          2,085,123      
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Statistical Tables 
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