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Estimate the model (1.1) reports in the Table 1.1

narr86; = By + fpcnv; + fzavgsen; + fytottime; + fsptime86; + fsqemp86; + u; (1.1)

Table 1.1
Source SS df MS Number of obs . 2,
F(5, 2719) g
Model 85.9532425 5 17.1906485 Prob > F = 0.0000
Residual 1924.39391 2,719 .707757967 R-squared = 0.0428
Adj R-squared = 0.0410
Total 2010.34716 2,724 .738012906 Root MSE = .84128
narr86 | Coefficient Std. err. t P>|t| [95% conf. intervall
pcnv -.1512246 .040855
avgsen —-.0070487 .0124122
tottime .0120953 .0095768 . .
ptiness 0392585 0939166 Omitted for the purpose of this exam
qemp86 -.1030909 .0103972
_cons .7060607 .0331524

Question 1. (12 points) Economic model of Crime.

éVé}m

1.a) Based on the regression results provided, write ojit the estimated coefficients in
the form of regression equation~L]). Interpret the estimated coefficients associated
with avgsen. Based tw st whether the average sentence served from
prior convictions has amimpact-erf the number of arrests in the current year (1986).
Show your work: (Use a = 0.05)
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1.c) If we are interested in testing whether “ethnic background and legal income” has
an impact on the number of arrests in the current year (1986), what kind of
null/alternative hypothesis would we be testing? Perform the test and discuss your
finding. (Use a = 0.05)

Hy* olerwite
=2 best /’-2 / 1 — wmeayure Wae alibiondl variddes .hos
R*-& 0.0913 - 0.0412€
Fc el -3 o = 3 = %719
1{2° 1-0.0m5

n-) 1315-2
o Cribicd Valuy, o = 0.05
F.s,Z’nL = &b

A decress éf- 0.00%0 nawRb;

Since begl, doeor’t exceed criticd velue , we cannol mje& nudl hgpothesis

Ho @ Ebwic bacharound and feaaﬁ income  have no margind distribukion in model

Estimate the model (1.2) reports in the Table 1.2

narr86; = B, + popcnv; + pzavgsen; + f,tottime; + Psptime86; + f,qemp86; + f,inc86; +

Bsblack; + Bghispan; + u; (1.2)
where
narr86; = the number of arrests in the current year (1986)
peny; = the proportion of prior arrests that led to a conviction
avgsen; = the average sentence served from prior convictions (in months)
tottime; = months spent in prison since age 18 prior to 1986
ptime86; = months spent in prison in 1986
qemp86; = the number of quarters that the man was legally employed in 1986
inc86; = legal income, 1986, (hundred dollars)
black; =1if black ethnic background
hispan; = 1if Hispanic ethnic background
Table 1.2
Source SS df Ms Number of obs = 2,725
F(8, 2716) = 26.47
Model 145.390104 8 18.173763 Prob > F = 0.0000
Residual 1864.95705 2,716 .686655763 R-squared = 0.0723
Adj R-squared = 0.0696
Total 2010.34716 2,724 .738012906 Root MSE = .82865
narr86 Coefficient Std. err. t P>|t| [95% conf. intervall
pcnv -.1332344 .0403502
avgsen | =-.0113177  .0122401
tottime 0120224  .0094352
ptime86 | -.0408417 .008812
GENpEG || =:0505398) 0144397 Omitted for the purpose of this exam
inc86 | -.0014887  .0003406
black 3265035  .0454156
hispan .1939144  .0397113
_cons 5686855  .0360461

1b) What is the overall significance of the regression from Model (1.1) and Model (1.2)?
What test do you use? (Use a = 0.01)

F-test + Msing R?
[ Ho: (b" = 0
Hy ' obhecwise, for bolin best
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of wage is modeled as follows. (Number of observations is 97,878 in total

Inwage; = ,6‘1 vil; + Bayear; + Bycivil; - year; + u;

where Inwage; = natural logarithmic scale of monthly wage
civil; =1; civil servant and state employee
= 0; otherwise
year; =1; year 2020

= 0; otherwise (2019)

This model is also known as Difference-in-Differences (DiD) and its intention is to capture
the effect of COVID-19 since March of 2020 on different types of employment. During the
pandemic, we assume that civil servant and state employee’s wage is not reduced (control
group) while others’, namely employees in private firms or freelance, etc., is suspected to
be reduced (treatment group). The estimation result is shown below with standard errors
in parentheses. Answer the following questions.

Inwage, = 9.1748 + 0.587 civil; — 0.0336 year; + 0.0444 civil; - year; + u;

(0.0035) (0.0072) (0.005) (0.0102)
2.a) Test all the parameters individually if each of them is significantly different from 2.b) How much on average does a civil servant and state employee earns more or less
zero of not. than the others disregarding the year?
. Ho : /b“_ =(
Hyt Pe?0 when k= 12 34 Cansider /5; which is the coeflicient d?, civil sevvent i}
2 7/
¢ T-tead \ can be in l‘eYPrd' as the different bekween civil servant
b > P = A0 = s and stefe employee .
5((/30 0.0035
A
bea= Py = 05930 . gg Since i is e positive | means on svereqp civil, servent
51(/"327 0.0032 A,
R eam more then stete emplogee b; 100(e"21) = 86/
beg = Py = 0080 . 5
>e(/3’7 0.005
. 2.¢) How much on average does the pandemic affect wage overall?
et = Pufp, = 00M4-0 H.3%
= 2 ) .
selfo,) 0.040 QOY\SlJEY /.'73 whidh rqweami & a coefbicient dB yeay since
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2.d) Are the control group and the treatment group better-off or worse-off during
the pandemic. Discuss each group separately, show your work and explain with
economic reasons according to the intention of this model.

We need to celeulate sepayal'elxi
° fn @ = Q4G 4 0557 (1) - 0.03%L (1) + 0.04d4 (1) - Q)
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Question 3. (8 points) Multicollinearity. Table 3.1

Source

ss

df

Ms

Number of obs
F(3, 26)

As cheese ages, several chemical processes take place that determine the taste of the final
. . . . . . Model
product. The data given pertain to concentrations of various chemicals in a sample of 30 Residual

5020.64468
2642.24237

3

1673.548,
101.6247

23 Prob > F
06  R-squared
Adj R-squared

mature cheddar cheeses and subjective measure of taste for each sample.
Total

7662.88705

29

264.2374

85 Root MSE

£3046L009 4
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30
16.47
0.0000
0.6552
0.6154
10.081

Estimate the model (3.1) reports in the Table 3.1

taste Coefficient Std. err. t P>|t| [95% conf. interval
Taste = By + Bracetic + B,h2s + Bslactic + u (3.1) T B —
h2s 3.915242 1.153106 N N
Where Taste = Measures of taste for each sample lactic | 18.80235  8.342614 Omitted for the purpose of this exam
_cons =34.13491 15.67628
acetic = The natural logarithm of concentration of acetic
acetic h2s lactic Variable VIF 1/VIF
h2s  =The natural logarithm of concentration of hydrogen sulfide - lactic 183 0.546648
acetic 1.0000 h2s 1.72 0.582609
lactic = Lactic h2s 0.2700 1.0000 acetic 1.15  0.867477
lactic 0.3607 0.6448 1.0000

Mean VIF

1.57

3.a) Is there evidence of multicollinearity in the data? How do you know? Explain your
answers in detail and state the critical value for hypothesis testing to receive full
points.

¢ Ho: /5“’, 0
Hyt b, #0 when k=124
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3.b) What is the property of BLUE? If there is the multicollinearity problem, is the
OLS estimators still retain the property of BLUE? If not, which properties are
violated?

BLUE = Best Lineer Unbissed Eslimator
L the lesst veriance measered

L leads fo true pmavvu:\'eu

BLUE ) v)o!' a%eg\g& loj mu&\'\coﬂinutn‘ﬁ bw\ hﬁpo\'hesb *&Hv\g 0‘0%_
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Question 4. (8 points) Heteroscedasticity.

The data on U.S. inflation rates (%) and unemployment rates (%), 1948-2006
Estimate the model (4.1) reports in the Table 4.1
Inf, = By + Byunem, +u, (4.1)

where Inf, = inflation rates (%)

unem, = unemployment rates (%)

Table 4.1
Source SS df MS Number of obs = 59
F(1, 57) = 3.85
Model 32.3284496 1 32.3284496 Prob > F = 0.0545
Residual 478.096987 57 8.38766644 R-squared = 0.0633
Adj R-squared = 0.0469
Total 510.425437 58 8.80043856 Root MSE = 2.8961
inf Coefficient Std. err. £ P>|t]| [95% conf. interval]
unem .5054734 .2574699 i R .
_cons 1.010847 1.491583 Onmitted for the purpose of this exam

White's general test statistic: 1.0266 Chi-sq (2)
Breusch-Pagan / Cook-Weisberg test for heteroskedasticity
chi2(1) = 1.12

4.a) Interpret the intercept and slope coefficients.

/’\51= in‘\;echa\ et 101
L when unemp\ogmom\’ refe is 0/ inBlakion rake is 1.01

A

b, = slope 5 05
L when uneMP\oElment rale increaw bg v inﬂah’on rale increave. bg 057.

4.b) According to the test statistics given after Table 4.1 below, is there any
sufficient evidence to conclude that there is heteroscedasticity problem? Show
your work on the hypothesis testing. (Use a = 0.05)

- LMy Por Ko = tomse

© Cibied v 0t= 005 X,
= 38415
2
© LMy s ot eced X hus we cannob reject the mdl hgpoltuesis

4.c) Given your test results in a), do the OLS estimators still retain the property of
BLUE? If not, which properties are violated?

Stnce we cennot ve/luk Ha BLE is nol violated.
/



