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Table 1. Definitions of selected variables.
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[INote: You should carefully state the reasons or calculations in the following questions in order to get the points. A
short answer, such as “Yes” or “No” will NOT receive any point.

1. (26 points) A researcher conducted a study to examine the effect of college education on earnings in Taiwan.
Using data from a large survey, he estimated several regression models. Definitions of the selected variables
are provided in Table 1, and the results of the regression analyses are presented in Table 2. Utilize this
information to answer to the following questions. Calculate to the third decimal place.

Variable Definition Mean S.D.
College A binary variable for whether the respondent holds a college degree. 0.554 0.497
Earnings Monthly earnings. - -
East A binary variable for whether the respondent resides in eastern Taiwan.  0.033  0.179
North A binary variable for whether the respondent resides in northern Taiwan. 0307 0461
Central A binary variable for whther the respondent resides in cenitral Taiwan, 0,281  0.450
South A binary variable for whether the respondent resides in southern Taiwan. 0.379 0.485
Table 2. Regression results
Model 1 Model 2 Model 3
Earnings Earnings Log(Earnings)
Variable Coef. S.E. Coef. S.E. Coef. S.E.
College 5332 *** 0,097 5.062 *** 0097 0322 *** (,004
East »3.215 *** (0.117 -0.144 *** (.005
North 4.029 *** 0275 0.100 *** 0.012
Central -0.131 0.120 -0.017 *** 0.005
Constant 30472 *** 0.072 31.217 *** (0093 3.113 *** 0004
R? 0.0121 0.0156 0.0251
Observations 272,357 272,357 272,357

Note: ***p<0.01,**p<0.05,*p<0.1.

Taiwan and respondents in Eastern Taiwan? (3 points)
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A. What is the estimated correlation coefficient between College and Earnings? (3 points)
B. What is the average earnings among respondents without a college degree? (3 points)

C. What are the (i) average and (ii) the standard deviation of eémings for the full sample? (6 points)
D. Based on the results in Model 2, what is the expected difference in the average eamings between respondents in Northern

E. Interpret the estimated coefficient of College in Model 2 and Model 3, respectively. Be specific. (4 points)
F. Can we conclude that Model 3 is superior to Model 2 on the ground of higher R2? Explain. (3 points)
G. Based on the regression results in Table 2, can we conclude that cotlege education leads to higher earnings? Explain. (4 points)
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2. (20 points) Answer the following true or false questions with a brief explanation.
A. A researcher is interested in estimating the mean income of the population. He collected a random sample and found a 98%

confidence interval of $35,000 to $40,000. This implies that this interval has a 98% chance of containing the mean income in
the population. (4 point)

B. In the analysis of variance (ANOVA), the larger the variability between group means relative to the within-group variability,
the stronger the evidence against the null hypothesis. (4 points)

C. 1t is generally advisable to include a higher number of variables in a regression model for better model performance and
accuracy. (4 points)

D. In a simple regression model with only one explanatory variable, it is possible that the estimated coefficient is insignificant,
even though the global F-test is significant. (4 point)

E. In a multiple regression model with more than one explanatory variables, it is possible that all estimated coefficients are
insignificant, even though the global F-test is significant. (4 points)

3. (4 points) Given the probability density function of an exponential probability distribution provided below, derive its
cumulative density function.

Ae®, x>0
f(x)={0 ,;<0'
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A. Let Y, denotes the time (in minutes) until the first arrival at a checkout counter, Y> denotes
the time between the first and second arrival, ..., and Y,, denotes the time between the (n—
1)th and n-th arrival. Y3, Y5, ..., ¥, are independent random variables from the exponential
distribution with mean 8. The variance of ¥; is _ (1) _ ; the moment generating function
MGF)of ¥ is _(2) .Let U=Y;+Y,++Y,. The meaning of U is __(3) _ ; the
MGF of U, my(t) = __(4) _; the variance of U, Var(U) = __(5) .

B. Let Y3, Y3, ..., Y, denote a random sample of size n from a Poisson distribution with
unknown mean A>0 and ¥ = (¥; + Y5 + -+ ¥;,)/n denote the sample mean. The variance
of ¥, Var(Y) = _(6) . A sufficient statistic for A is __(7) _ ; the minimum-variance
unbiased estimator for A is __(8) ; the method-of-moments estimator of A is _(9) ; the
maximum likelihood estimator for In[P(Y = 1)] is __(10) . (N.B.: Use the notations

defined in this question B to answer.)
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