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Question 1 — Multiple choice (20 points, 4 pointsaeh)
Please tickK{ryssa fo) the correct answer, only one answer is correct

1) When there are omitted variables in the regoessihich are determinants of the dependent
variable, then

A) you cannot measure the effect of the omittedabde, but the estimator of your included
variable(s) is (are) unaffected.

B) this has no effect on the estimator of yourudeld variable because the other variable is not
included.

C) this will always bias the OLS estimator of theluded variable.

D) the OLS estimator is biased if the omitted Maleds correlated with the included variable.

2) In a two regressor regression model, if you wkelone of the relevant variables then
A) it is no longer reasonable to assume that trereare homoskedastic.

B) OLS is no longer unbiased, but still consistent.

C) you are no longer controlling for the influerafehe other variable.

D) the OLS estimator no longer exists.

3) When testing joint hypothesis, you should

A) uset-statistics for each hypothesis and reject the mypothesis is all of the restrictions fail.

B) use the--statistic and reject all the hypothesis if thdistie exceeds the critical value.

C) uset-statistics for each hypothesis and reject the mgpbthesis once the statistic exceeds the
critical value for a single hypothesis.

D) use thd=-statistics and reject at least one of the hypathethe statistic exceeds the critical value.

4) If you reject a joint null hypothesis using fReest in a multiple hypothesis setting, then
A) a series of-tests may or may not give you the same conclusion.

B) the regression is always significant.

C) all of the hypotheses are always simultaneoggbcted.

D) theF-statistic must be negative.

5) In nonlinear models, the expected change imépendent variable for a change in one of the
explanatory variables is given by

A) AY =f(X1 + X1, X2,... XK).

B) AY =1f(X1 + AX1, X2 + AX2,..., Xk+ AXK)- f(X1, X2,..XK).

C) AY =f(X1 + AX1, X2,..., XK)- f(X1, X2,..XK).

D) AY =f(X1 + X1, X2,..., XK)- f(X1, X2,..XK)-



Question 2 — Multiple choice (20 points, 4 pointsaeh)

Please tick (Kryssa for) the correct answer, omly answer is correct

1) The interpretation of the slope coefficient in the model In(Y;) = fo + f1X; + u; is as follows:
A) a 1% change in X is associated with a 1 % change in Y.

B) a change in X by one unit is associated with a 100 51 % change in Y.

C) a 1% change in X is associated with a change in Y of 0.01 f31.

D) a change in X by one unit is associated with a 1 change in Y.

2) A polynomial regression model is specified as:
. . 2 ; .
A) Yi =f0+ B1Xi + X5+ - +ﬁrxz +Uj.

B) Yi = A0 + B1Xi +ﬂfxi #ot G L
. . 2 o .
C)Yi =p0 + p1Xi +ﬁ2Yi. + o +ﬁrYi. + Uj.

D) Yi =0 + f1X1j + p2X2 + 3 (X1j x X2i) + Uj.

3) In the model; =g + f1X1 + f2X2 + f3(X1 x X2) + uj, the expected effeTA;1 is

A) 1+ p3X2.
B) 1.
C)p1+ 83

D) 1 + B3X1.

4) In the log-log model, the slope coefficient icaties
A) the effect that a unit changeXnhas ony.

B) the elasticity ofY with respect tX.

C) AY/ AX.

D) AY ¥

AX X'

5) Consider the population regression of log ea®ilj, whereY; = In(Earnings)] against two
binary variables: whether a worker is marrigd i, whereD1j=1 if theith person is married) and the

worker's gender¥2;j, where Dj=1 if theith person is female), and the product of the tworyina
variables

Yi =Bo + f1D1i + p2D2j + p3(D1ixD2j) + uj. The interaction term

A) allows the population effect on log earning$efng married to depend on gender

B) does not make sense since it could be zero &oried males

C) indicates the effect of being married on logheays

D) cannot be estimated without the presence ohéragous variable



Question 3 — Difference-in-differences (20 points)
Say that you evaluate the effect of a labor mariaging program that took place in the beginning

2004. You have access to yearly average outcomarefided § = 1) and untreatedg(= 0) during
the period 2000-2005. The average outcorpe,for the two groups are the following:

. Ys: = 100 in all years for the control groug & 0)
b Y1,2000 = Y1‘2001 = Y1,2002 = Y1'2003 =100 |e, the outcome |S 100 fOf the treatment
group in all years up to 2008, 5994 = 200 andY; ,o95 = 400.

Let T, = 1 for the treated group and O for the control grandAfter, = 1 during years 2004 and
2005 (i.e., the after period) and zero otherwise.

You estimate the following equation with OLS:
Ygr = Bo + BiTy + BoAfter, + yAftery X Ty + ug,
(0 What would be your estimate p? (2 points)
(i) Interpret the estimated coefficient (3 points)
Now, estimate the following model with yearly “ttegent” effects using OLS:
Yoe = Bo + B1Tg + A2000d2000 + A001d2001; + A500,d2002; + A00,d2004,;
+22005d2005; + 82000d2000; X Ty + +062001d2001; X Ty + 8200,d2002, X Ty
+62004d2004; X Ty + +05005d2005, X Ty +ug,

whered2000, is a dummy variable taking the value 1 in y2@00 and zero otherwise, and so on.

(iii) What would be your estimates &y, andd,o5? (5 points)
(iv) Interpret these two estimated coefficients (5 int
(V) Would you claim that the estimates®f . andd,qos are causal effects? Motivate!

(5 points)



Question 4 — IV (20 points)

Say that you are interested in the estimatingehams to schooling and the equation of interest is
wage; = By + Bisch; +u;

wheresch; is years of schooling andage; is the hourly wage rate in SEK.

For simplification, say that years schooling is@yehous only because there are ability differences

between big cities and the country side. In otherds,sch; is as good as randomized within big

cities and within the country side. This means BigtCity; (1 if individual lives in a big city and O if

individual lives in country side) is a valid contx@riable.

0] Explicitly state the conditional mean independeassumption in order f@®igCity;
to be a valid control variable (4 points).

(i) Interpret this conditional mean independence assam4 points)

Now, you don't really believe that controlling fBigCity; really solves the endogeneity problem.

Rather you try an instrument instead which is wletr not an individual grew up in a big cif/=

GrUpBigCity; = 1is individual grew up in a big city and 0 otherwise

You estimate following equation usitigUpBigCity; as an instrument for years of schooling
wage; = fo + f1Sch; + y;

(iii) The estimated coefficient of the instrument infitet stage regression is 0.12.
Interpret this coefficient estimate (4 points)

(iv) The estimated coefficient of the instrument inrb@uced form outcome equation
is 2.4. Interpret this coefficient estimate (4 fgsjn

(V) What is the IV estimate of returns to schoolingpdits)



Question 5 — credit question. Angrist & Evans (1998aper (20 points)

The Angrist & Evans (1998) estimates the effedtafing more than 2 kidsnorekids;=1 if more
than 2 kids, O otherwise) on e.g., mothers’ latsupply (veeksw;= number of weeks worked during
a year). As an instrument the sex composition effittst two children is used¢mesex; = 1 if the
first two kids have the same sex, O otherwise).

0] Explicitly state the equation of interest, thetfgsgage regression and the reduced form
outcome equation. (5 points)

(ii) Interpret the main coefficient (i.e., the slopefioent) each regression. (5 points)

(iii) How would you interpret the IV estimate using tbét-up if effects are heterogeneous?
(10 points)



