ECON 2023: Introductory Econometrics with Recitation
National Taiwan University
Midterm Exam
April 28, 2021

7
# 4

Name:

Student ID: Bs 8 je IO(’&/

Instructions:

e This is a closed-book exam. You may use one Ad-sized, double-sided sheet of reference notes.
e The exam lasts 150 minutes.

e There are 100 total points available.

e Answers in any languages other than English will NOT be graded.
e ——

e Show your work. Partial credits may be awarded if you obtain an incorrect answer but get some

parts of the working correct. '

Keep your answers concise. A right answer hidden-among irrelevant arguments will not give you
the full credit.

Good luck!



1. Answer the following questions.

/(5) (8 points) Explain the difference between an estimator and an estimate.
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(b) (3 points) Discuss the intuition behind the fact that two random variables being uncorrelated
does not mean they are independent.
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) % points) Consider the regression model Y; = Bo + B Xi + ui In general, how does the
/Y standard error of the OLS estimator fil change when the variance of X; gets larger?
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/(( ) (3 points) The Gauss-Markov Theorem states that, under certain assumptions, the OLS es-

timator is the best linear unbiased estimator (BLUE). Explain what is meant by the OLS
estimator being “linear.”
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(e) (8 pomts) Explain why the condltlonal mean mdependence ‘assumption is weaker tha.n the

pendence assumption but not allowed under the conditional mean zero assumption?)
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2. Amndudiudmhuiminmedwmrmdmlywm:dminKm In this sample,
the mean is 250, and the standard deviation is 20.

(a) (5 points) Construct a 90% confidence interval for the average test score for Korean students.
Interpret the interval in the context.
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(b) (5 Wm)@mo students are selected at random from Korea. They are given a course
g before the test is inistered. Their average test score is 262 with a standard deviation of
“ 13. Is there statistically significant evidence that the coum@
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(c) (5 points) The prigi students are given the course and then are asked to take the test
a second time. The average change in their test scores is 5 points, and the standard deviation
of the dnngf@}gmmﬂ- Is there statistically significant evidence that students will perform
i . @} on their second attempt, after taking the course?
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3. (
Let Y_dm the sample average from a random sample with mean y and variance o2. Consider
an estimator of y: W = (2:1) 9,

(a) (5 points) Show that W is biased and find the bias.

hiey = E(M)-Mm = Uw)- m /
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(b) (5 points) Show that W is consistent. (Hint: If X 5 6 and A -2+ a, then AX %5 af.)
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(c) (5 points) Find var(W).
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4. Consider the regression model Y; = o + u;.
(a) (3 points) Derive a formula for the least squares estimator of(a)
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(b) (3 points) Show that the estimated residuals, 4;, always sum to zero.
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5. (4 points) Suppose that average salary for college graduates depends on two factors, average GPA

and standardized beauty score (a score of (0 means average, negative score means below average,
and a positive score means above average)

SALARY; = B + BiGPA, + B.BEAUTY, + u,.

Assume this equation satisfies_the assumptions Al, A2, A3, and A4. Suppose that, on average,

students with “Wafter graduation, that better-looking students have a lower
GPA at college, and that better-looking students earn more after graduation. What is the likely

. . ‘ e —————
bias in the estimator for GPA coefficient obtained from the simple regression of SALARY, on
GPA;?
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! on black for zip cod
Come median family income ; i
n USD1 000 1,
NJ =1 for New S code
BK = L if Burger King
KFrc =1if KgthUcky,Fri‘ed Chicken
RR = Lif Roy Regerg
Table

2: Summa.ry statistics
Variable Obs  Mean Std Dev Min Max
PriceSoda 401 1.04

009 073 140
ProBlack 407 ¢, 018 000 ggg
Income 401 4700 1322 1592 13653
NJ L 081 039 g0 1.00
BK 0L 04l 049 000 1.00
KFC 01020 040 000 g0
RR 01024 043 000 10
WEN 401

0.15 0.36 0.00 1.00
The level of observation is a fast-food restaurant.
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Table 3: Estimated regressions

Dependent. variable: PriceSoda

—_— (1) (2) (3) (4)
PrpBlack 00649 01150 00614 00576
(0.0240)  (0.0288) (0.0281) (0.0238)

\

Income 0.0016 0.0009 0.0002
(0.0004)  (0.0003) (0.0003)
NJ 0.0775  0.0778
(0.0098)  (0.0076)
BK 0.0796
(0.0093)
KFC 00252
(0.0118) |
RR 0.1274 |
(0.0108)

Constant ~ 1.0374 09563 09306  0.8954
(0.0053) (0.0191) (0.0163) (0.0146)

Obs 401 401 401 401
R? 0.0181 0.0642  0.1689 0.4068

The level of observation is a fast-food restaurant. Heteroskedastic-
ity robust standard errors are in parentheses.
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(c) (5 points) If we measured Income in/dollarsy ad of thousands of dollars, what would be
the coefficient estimates in PriceSoda; = 8, + B1PrpBlack; + Bzlncome; + u;?
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pare the estimated coefficient on PrpBlack betw

points) Co™ een Model 1 and Mode| 2.
@ :‘ the me«i) cient larger of smaller when we control for income? Exm why the coefficient
s P e
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(e) (5 points) Determine if the coéfficient on NJ in Model 3 is statistically signi
the coefficient in the contet.
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calculate snd interpret the adjusted R? fm/ﬁ;i}sr
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(g) (5 points) Determine if the coefficient on Wel 4 is statistically significant. Interpret mesn in, ol

the coefficient in the context.
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Model 4. Write down the null and uh?mauve hypotheses for testing whether
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(i) (5 points) Consider a regression model without an intercept:

PriceSoda; = v, PrpBlack; +~ysIncome; +v3NJ; +~,B Ki+vsKFC;+v6 RR; + W EN; +u;.

Can we estimate the model using the data? If so calculate the estimated coefficients for
4,75, Ve, and yr. If not, explain.
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