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PART I: Answer each question by selecting one of options from A-E (64%, Each question 4%)

1. Consider the linear regression model: Y= Po+ P1Xi + ui » What does BLUE stand for?

A. Best Linear Unrestricted Estimator
B. Best Linear Unbiased Estimator

C. Best Likelihood Unbiased Estimator
D. Biased Linear Unbiased Estimator
E. Bayesian Linear Unbiased Estimator

2. Inthe term Best Linear Unbiased Estimator (BLUE), what does “Best™ specifically mean?
A. The estimator has the smallest bias among all estimators.

B. The estimator has the smallest variance among all estimators.

C. The estimator has the smallest variance among all linear and unbiased estimators.

D. The estimator always equals the true parameter value.

E. The estimator performs best when the sample size is large.

3. Which of the following statements correctly describes the meanings of “Linear” and *“Unbiased” in
BLUE? :

A. Linear means the regression function is linear in parameters, and unbiased means the estimator
converges to the true value as sample size increases.

B. Linear means the estimator is a nonlinear transformation of the data, and unbiased means it has
minimum variance.

C. Linear means the estimator is a linear combination of the observed data, and unbiased means its expected

value equals the true parameter.
D. Linear means the dependent variable is linear, and unbiased means there is no omitted variable bias.

E. Linear means the sample mean is used, and unbiased means the veriance is minimized.

4, What is the main objective of Ordinary Least Squares (OLS)?
A. To minimize the sum of absolute residuals

B. To minimize the sum of squared residuals

C. To maximize the likelihood function

D. To minimize the variance of the dependent variable

E. To eliminate all estimation errors

5.  What does R-squared measure?

A. The causal effectof X on'Y

B. The goodness of fit of the regression model
C. The unbiasedness of the estimator

D. The variance of the error term

E. The significance of regression coefficients
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6. LetY:, Ys, ..., Ynbe asimple random sample from a population with variance o*.
What is the variance of the sample mean Y?

A.¢*

B.o*/n

C.o*/(n—-1)

D.nx¢*

E.o*+n

7. Which of the following statements about the Central Limit Theorem (CLT) is correct?

A. The population must be normally distributed.

B. The sample size must be infinite,

C. The sampling distribution of the sample mean approaches a normal distribution as n increases.
D. The sample meéan is always normally distributed.

E. The variance of the sample mean increases with sample size.

8. Which of the following distributions is NOT & continuous distribution?
A. Normal distribution

B. Exponential distribution

C. Uniform distribution

D. Poisson distribution

E. Gamma distribution

9.  Which of the following distributions is NOT a discrete distribution?
A. Binomial distribution

B. Poisson distributior:

C. Geometric distribution

D. Uniform distribution on (0, 1)

E. Negative binomial distribuiion

10. Which of the following measures of central tendency is most affected by exireme values (outliers)?
A. Median

B. Mode

C. Mean

D. Interquartile range

E. Range

11. Suppose an exiremely large value is added to a dataset. Which of the following statements is correct?
A. The mean, median, and mode will all remain unchanged.

B. Cnly the median will be affected.

C. Only the mode will be affected.

D. The mean will definitely change, while the median and the mode may remain unchanged.

E. All three measures will definitely change.
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¥2. Which of the following statements about the normal distribution is correct?
A. The normal distribution is skewed to the right.

B. The mean, median, and mode are equal.

C. Most observations lie far from the mean.

D. The normal distribution is defined only for positive values.

E. The variance of a normal distribution is always equal to 1.

13. Let A and B be events with P(A) = 0.5, P(B) = 0.4, and P(A 1 B) = 0.2.
What is P(A U B)?

A. 02

B. 0.5

C. 0.6

D. 0.7

E. 0.9

14. Which of the following correctly defines the conditional probability of A given B?
A.P(A|B)Y=P(A)/PB)

B.P(AIB)=P(ANB)/P(B)

C.P(AIB)=P(A U B)

D.PAIB)=P(B|A)

E.P{(A|B)=1-P(A)

15. Which of the following distributions is commonly used to model the number of occurrences of an
event in a fixed interval of time or space, assuming events occur independently?

A. Binomial distribution

B. Hypergeometric distribution

C. Poisson distribution

D. Normal distribution

E. Exponential distribution

16. Which of the following statements is correct?

A. Ahigh R-squared implies all regression coeflicients are statistically significant.

B. Individual coefficient significance is tested using an F-test.

C. Dummy variables are used to represent qualitative characteristics in regression models.
D. Predicted values must always lie within the observed range of the dependent variable.
E. Including more regressors always improves the quality of a regression model.

PART Ii: Short Answer Question (36%, Each question 4%)

Q1. A software company wants to examine the relationship between its online advertising expenditure
(measured in units of NT$100,000) (X) and the number of app downioads (measured in thousands) (Y).
From the company’s historical data, 10 observations are randomly selected, yielding the following
summary statistics:

X =28, ¥X*=303.4, Y =75, >Y*=598.5, YXY =237
Find the regression line Y; = o+ B1Xi + ui:
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17. What is the value of p1 ?
18. What is the value of fip ?

Q2. Let X be a continuous random variable with probability density function:
fix)=1/a, O0<x<a-
f(x)=0, otherwise

19. Find its cumulative distribution function.

20, IfE(X)=0.25, find the value of &

Q3. A financial institution is evaluating the performance of four different investment strategies. The|
institution wants to determine whether the average monthly return differs among these four strategies. A
random sample of investment portfolios is selected, and the monthly return is recorded. The following
analysis of variance (ANOVA) table is obtained:

Source of Variation |Degrees of Freedom |[Sum of Squares |Mean Square ||F

Investment Sirategy (a) (c) 104 (e)
Random Error (b) (d)
Total 43 1908

What is the value of each cell from the table above.
21. What is the value of cell {a) ?
22. What is the value of cell (b) ?
23. What is the value of cell {c) ?
24. What is the value of cell (d) ?
25. What is the value of cell () ?
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