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In-class final, EC421
180 points possible

True or false (105 points; 35 questions)

Note: In this section, select the correct answer (true or false). You do not need to explain your answer.

—_

10.

11.

(3 points) [T/F] Even if an estimator is biased, it can still be consistent.

. (3 points) [T/F] The variable z, = 0.3t 4 ¢, is stationary (assume &, is mean zero).

. (3 points) [T/F] Exogeneity requires that the regressors are entirely unrelated to the disturbance.

(3 points) [T/F] Measurement error in an explanatory variable tends to bias OLS’s coefficient estimates

toward zero.

(3 points) [T/F] The instrumental variable (IV) estimator requires that the regressor of interest is ex-

ogenous.
(3 points) [T/F] When disturbances’ means differ across groups, we have heteroskedasticity.

(3 points) [T/F] In the Neyman-Rubin framework, Avg(y,;|D,; = 0) represents the average untreated

outcome for the treated group.

. (3 points) [T/F] Adding additional variables does not always increase RZ,

. (3 points) [T/F] For the model

Health, = 3, + [3;Income, + [yIncome, ; + [slncome, , + u,

income’s total effect of income on health is 8, + 55 + 5.
(3 points) [T/F] Heteroskedastic disturbances make OLS biased for estimating coefficients.

(3 points) [T/F] The presence of omitted-variable bias implies that OLS is also inconsistent.



12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

(3 points) [T/F] By including a lagged dependent variable, we implicitly include lags of explanatory

variables.
(3 points) [T/F] If the disturbance is heteroskedastic, the usual £ and F’ tests are not valid.

(3 points) [T/F] If we estimate the econometric model below via regression, Bl will equal

Avg(Health | College Graduate) — Avg(Health | Non-Graduate).

Health; = /3, + (3, (College Graduate), + u;

(3 points) [T/F] Exogeneity essentially says that the disturbance must be independent of your explana-

tory variables.
(3 points) [T/F] OLS is biased when estimating coefficients in models with lagged outcome variables.

(3 points) [T/F] The first stage of two-stage least squares (2SLS) involves regressing the outcome vari-

able on the instrumental variable.

(3 points) [T/F] If OLS is biased for estimating 3, below, then it is also inconsistent for estimating /3;.
Yy = By + Brwy + Boxy g +uy

(3 points) [T/F] A p-value of 0.999 suggests the data do not support the null hypothesis.
(3 points) [T/F] Random walks are non-stationary.

(3 points) [T/F] In the Rubin causal model, y,, refers to the outcome for individual ¢ when it does not

receive treatment.
(3 points) [T/F] If u, correlates with u o then exogeneity is violated.

(3 points) [T/F] If a Goldfeld-Quandt test finds that SSE; equals SSE,, then it will conclude that there

is statistically significant evidence of heteroskedasticity.

(3 points) [T/F] In the model Births, = 3, + 3;Income, + u,, the parameter 3, gives the effect of

income in the previous time period on births in the current period.

(3 points) [T/F] Dynamic models with lagged outcome variables always violate contemporaneous exo-

geneity.
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26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

(3 points) [T/F] The fundamental problem of causal inference is that a comparison of the treatment

group to the control group tends to be biased by selection bias.

(3 points) [T/F] The econometric model below allows the effect of gender on education to depend upon

the individual’s age.

Education; = 3, + (3;Female; + (3,Age, + [33Female; X Age, + u;

(3 points) [T/F] Correlated disturbances make OLS biased when estimating standard errors.
(3 points) [T/F] Randomizing the explanatory variable helps avoid selection bias.

(3 points) [T/F] A variable will cause omitted-variable bias in OLS estimates for coefficients when the

following things are true:

1. A variable is omitted from the regression.

2. The omitted variable correlates with one of the included regressors.
(3 points) [T/F] The outcome ¥, is unobserved in the control group.

(3 points) [T/F] In the model below, if the disturbance is not autocorrelated, then OLS consistently

estimates the coefficients.

Yy = Bo + 81wy + Boxyy + Bayp1 +uy
(3 points) [T/F] In the model
log Quantity, = 3, + (3, log Price, + u,

if 3; = —0.9, then, on average, a one-percent increase in price generates a 0.9-percent reduction in

quantity (all else equal).
(3 points) [T/F] If Var(u,) = 13 + 4t, then w, is variance stationary.

(3 points) [T/F] If the variable z, is a random walk, then z; — x,_; is nonstationary.
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2 Short answer (75 points; 16 questions)

Note: In this section, briefly answer the questions/prompts in 1-3 short (and complete) sentences. We will

deduct points for excessively long answers.

36. Suppose you estimate the following model with OLS
Income; = f3, + (,Education; + (,Female, + S;Education; x Female; + u;

and find parameter estimates ﬁAO = 30, ﬂAl =1, 32 = —5, and 33 = 0.5.

(a) (5 points) Interpret 53 in the context of the model.

ks’ meve
: o MCVeee S come 0.5 oS m
A addehond\ x@w "f cdoetion MCVeex s e

/F“/ {(,W\@\LS dnan {0( V\OW"EW\Q\!S'

(b) (5 points) What is the expected income for a non-female individual with 12 years of education?

10 FLx1Z + O + 054750 = 20+12 = 49

(c) (5 points) Explain how the regression above estimates two lines—and provide the slope of each line.

We heve A?ﬁ' MMU«]’B&M ﬁ{DFé'fW aﬁmhs and nom~7QwuL,5,

The slopes®
- Nuw#me\i‘s g @x (D

- Famalss (Bx" (53 (105 = 1'5>

(d) (5 points) Explain how you could use this model to test for gender-based discrimination.
ﬁz dnd FB are \7‘5"[’L L“\f““ heve.
. maly dd non—dtmales o@ﬁﬁr at
b '\{US uS MW N e S
(57’ 2ducadion. T/F FJz # O/ Hea Avre 18 A j‘VGQOX

[ow llve\s ” h
Af- @ o luls. J( pdocativn . o <O = fmots ace UM{TM_

¥ C‘b(.
&ﬂ #0 flls vs Mot ]Qma(yj houe dfﬁ’ Vedorns o e
ﬁjAO = lecs fncome per vurt a‘f educ . ’F’/ ﬁma&s-
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37. People commonly debate the impact of the minimum wage on unemployment. Suppose you have data

on unemployment and minimum wage for 100 cities in the United States.

(a) (3 points) Write down the econometric (regression) model you would use to estimate the effect of

minimum wage on unemployment.

\Jumfltzjwum—{.l ;f., 4 ﬁ, M;vl.\!\fay», + W

(b) (2 points) Which parameter in your model gives the effect of minimum wage on unemployment?

A

(c) (5 points) Suppose you estimate your model (in (a) above) with OLS. Will these OLS estimates

provide causal evidence about the effect of minimum wage on unemployment? Explain your answer.

O ,{ min. W(\jb C(AQMjeS e evegencus, e, ;{ «[\,u(j occOr
imdk;)f*”dm* Wi (O“N’ Aedermingnts sf UMM?{UWL’@.

(d) (5 points) Could instrumental variables help here? Explain.

\[zs‘ ‘Lg We b\ava V@lr‘o( fV/ We Q@n 1ecoev e
rar) ZW(%C;( NV ({ M. Wige s net 2XeOyeneUS -
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38. (5 points) Define the concept of a standard error.

SE - T davdwd deviation % M ogtimator’s drstiibutiom,

39. (5 points) Using mathematical notation, explain the concept of exogeneity. Then explain why exogeneity

is important for OLS.

E[u, %] =0

T n 0 n
jw\f\)w*kd{\f—ﬁ - We RNes £ ke ok C\/\ﬂm%c_s i X ’1;& C dr\Yj\ (( 3/
H We V\uol [\ (U‘HAM/ «ﬁc'\[‘WS '(\/‘GJ’ «)’F((C"f &\ $o \j ’F\\ke o Qus) A

40. (5 points) Suppose you are analyzing time-series data for your job. Why should you be concerned about

non-stationarity?

NowS\’z«HD\MS Jaka (n lad sporious e M,
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41. (5 points) The probability limit of the instrumental variables (IV) estimator (with instrument z, endoge-

nous regressor x, and disturbance ) is

5 Cov(z,u)
lim By = B+ —— )
plim fiy = 5 + Cov(z,x)

Use the equation above to explain how a valid instrument makes the IV estimator consistent.
We heve 2 fﬁﬂium&s -
1. felevanw = Cov (¥, ) #0
X N) (?_ w\ = O
1. Eegrn) G /}/

Y\.‘W\/(\Bw:(lﬁ’f{ E

((

42. (5 points) Explain how correlated disturbances can affect OLS.

((\NB can bias olSe  SE eskiwars (awl Mes T Fts, Cond,

TV\,\(V\:Q\S/ e&‘)-

43. (5 points) Explain how randomized experiments avoid omitted-variable bias.

zamc(o‘/"l"VA ,g)gre,,;yvu,\-\é cj{wvgk Z\CD%éMOUS \!dvi&f\‘io*’]/

v G- wEoaed autel az (DM()&fJ[oLL (o
Selechion \aia;~
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44. (5 points) Suppose you want to know how a recent advertising campaign affected sales. You have
monthly data on sales (in dollars) and advertising spending (in dollars) for several years. Write down

the econometric model you would use to estimate the effect of advertising on sales.

8—3\‘5,5 = ﬁc + l&, Ac{\lerfb's}fjt + (BzAa(uu'h'siD_L_l + Wy

([ou(d e static or ADL ~/m>

45. (5 points) What are the key assumptions required to interpret your coefficient estimates from the model

in the previous question as causal? Are these assumptions plausible in this context? Explain.
\/ ACC&(’{’ S‘\’a%‘avl A\\Qe{-\ao,
(\%bsa‘rb Y”Z‘UVI S *e)(Daﬂ’llf"U- —K'F ad - cam [)a\‘\tj"\ SA’»B((\"A ”fﬁ(\cloka:) )

-}WV\ wH V\/\fs\/\-% loc _Fw, jc_g e g-\.A(A—fJ ‘J‘\/\.v. (‘QMPA;3V\
Shckd T Vospnse o o 3, dwon wx def. de ned

have G
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