
1. In Labor economics the relationship between wages and education is widely studied. For this

problem we will estimate the relationship between wages (earnings per hour in $) and years

of education using a linear-log model. Below is the respective estimated model.

WAGE = �34.86 + 21.309 ln(EDUC), R2 = 0.1336, se(b1) = 1.718, se(b2) = 4.491

Based on the estimated model, which statement is correct?

(a) A 1% change in years of education is associated with a $0.213 change in hourly wages.

(b) For an additional year of education, hourly wages are predicted to increase by $21.309.

(c) A 1% change in years of education is associated with a 0.213% change in hourly wages.

(d) For an additional year of education, hourly wages are predicted to increase by $2.1309

(e) None of the above

2. We estimate the model SAT = �1 + �2SIZE + �3SIZE2 + e where SAT is the SAT score

and SIZE is the size of the graduating class (in hundreds). The estimated model is given

by ’SAT = 997.98 + 19.81SIZE � 2.13SIZE2, N=4,137, se(b1) = 6.20, se(b2) = 3.99, and

se(b3) = 0.55. Using the estimated equation, what is the “optimal” high school size?

(a) 930

(b) 465

(c) 990

(d) 198

(e) None of the above

3. The Jarque-Bera test is conducted on a sample of 120 observations. The skewness and kurtosis

of the sample are 1 and 3 respectively. Compute the Jarque-Bera statistic for this sample and

reach a conclusion (based on a 5% level) on the normality of the residuals. You can assume

that �2
⌫=2 = 5.99. H0: Residuals are normally distributed.

(a) JB =20, Fail to reject H0.

(b) JB=200, Reject H0.

(c) JB=200, Fail to Reject H0.

(d) JB=20, Reject H0.

(e) None of the above
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Solution

We have a lin-log model

A wage =Be D
% educ

=> Swage =
21 . 309-1

%

↓
= 21 . 309

-I
measured 100

in $

= 0 . 21304/

A 1 % increase in education

=> an increase
of $0 .

213 in hourly wager
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x = Size

=> y = Bo + B2X
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max y = Bo + B2X
+ 12X

*

F
( =0 ( (1 + 2B2X

*
= 0

2X
#

X=
Now , BrX*

units
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#

=> Xsizo
= 465
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satio (SE + &(k - 3)4)
Su : skewness ,

n : sample size

K : Kurtosis

Wo know that Su = 1 ,
k = 3

O

=>TB = (20)(2+-x()
=> JB = 20

*v= z = 5 .

99-critical value

JB > Xez - reject Ho
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X -> JBC

#m=2 don't roject

X3annot,

relation

JB = f(Sk + q(k - 3)4)
=↳ ((-0 .

0942 + + (2 . 99 -3)2)

=
= (0 .

009709 + 0 . 00003(
= 4 . 0 . 009434

= 0 . 0629/
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In (salary) = 4 .
8222 + 0.

237//sales)

In(salary)

4
.
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In (sales)
-

stopp

dIn(salary) = 0 .
257 din (sales)

↓ . d Salary = 057 discloso

salary

=> slope : Asala =
0
.257

= 0 .257(
= 4

.
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0000066Ex

= - 0 .032
- 0. 0000066 (100 . 000

= - 0 . 032 - 0 . 66

= - 0 .
03266
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don't rojoutHo

= may lose $2 .
800

solution
a advert =

500 USD = 0.
5 (in $1 .000 voh)

-

A price =
20 cents = 0 . 2 (in $1 usa)

A sales = B2 : A price - Bs-Advert

Ho : By
· Aprico + Bo Sadvot

= -2
.

8

Notation
dento X = Be

· Apricot Bo Sadvert
CIL : low or

bond CI

- Ho : X = -2 .
8 CIU : Upper bound CE

if TCIE , can] t don't reject
the to

if ** ICI , CITE roject Ho
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X too many parameters and of is too how for that quantity of
parameters

~

X Call different quantitative variables)

solution

N - k =
80 = If

k = 40

40 parameters - 80 If

=> most likely the

majority of the
parameters are going

to be statistically

insignificant
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Solution
-

p-value = 0 . 18913 > 0 .
05

=> variable lostsleep
is not

statistically significant

intuitively , variable lost sloop is economically significant
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Solution
years of

education
(ii) 20 years

educ

↓ 16 years experience
↓ 20 years of experience Call it Bcall it A

1 1

Wages-wage = (16-20)
: 0.1503 + (20 - 16) - 0 . 0670

+ (02 163) . (000069) +(260 - 20 :16) 70 . 00201)

=> 4)(0 . 1305)+ (+ 4)(0 . 067) - 174 : (0.00069)

==403- 0. 067) - 144(0 . 00069)
20

Wagot wago/
Letter (C)
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* -> that would be
R3 in univariate

X - that is K regression

-

Solution how a marginal change

= Bre in X (1 unit) changen

Y , when all other
variables

remain unchanged
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Solution

·Key assumptions :

-

residuals should be

randomly scattered around zon

-

residuals should not show

systematic patterns
-
residuals should have constant

Variance

latter (d) : same pattorn if plotted
letter (b) residuals vs y

=> violation of some of

the assumptions
,

not

support them
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322 + 2(0 . 0256) age

M

denoteago)=W + 2 By age

if ago = 30 - X(30)
= 0 .

214

V (* (age) = v(( + 25y - ago)
= v(() + (2 - ago)zv(ju)

Call covariances
are Zero)

= (0 .767)
2

+ (2- age) (0 .009)

3 = Y(0 .767) + (2 : 30) " (0 .009)
31

= 0 .

938

CI = [0 . 214 - 1 . 96 (0 . 938) , 0. 214 - 1 . 96 (0 . 938)
= [- 1 . 63

,
2 . 05]/letter (d)


