EE325 Introductory Econometrics Section 2 Weerawat Phattarasukkumjorn

Assignment 1
Assigned on Apr 9%, 2022. Due date Saturday, May 7, 2022 before midnight.

. Tha Tarite 50@9&50.0!;4
Instructions 63044 #1S3)

(1) Please read the instruction carefully.

(2) Please read each question carefully and answer the questions straightforwardly.
Always provide economic reasons at lease a paragraph for your analysis, or a
graph when necessary, even when the question does not indicate so.

(3) Handing and submitting assignments are only available via BE Moodle.

Answering the questions and preparing answer sheets

(1) Answers are to be handwritten, in either digital or analog form, in a blank canvas
or any clean paper. Make sure that your handwriting is clearly visible and
readable.

(2) There is no need to rewrite the question. Just indicate the question number
clearly for each of the answer, such as 1.a).

(3) Default decimal point is 4.

(4) Choose precise wordings, especially when you want to interpret the meaning of a
test, confidence interval, or coefficients.

(5) When done, for the digital case, collage all the pages into a single PDF file. For
those who write on sheets of paper, take photo of all pages then convert all of
them into a single PDF file as well.

(6) Name your PDF file as StudentID_YourNickname, such as 640123456_Bo.

Submitting your answers

(1) Make sure your file does not exceed 10MB. This is the maximum file size for BE
Moodle upload.

(2) Login to BE Moodle, head into the course, then the assignment topic.

(3) Choose your file to submit. Done. There will be timestamp for your upload date
and time, so please make sure to not submit later than that.
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Question 1. (12 points) Economic model of Crime.

1.a) Based on the regression results provided, write out the estimated coefficients in
the form of regression equation (1.1). Interpret the estimated coefficients associated
with avgsen. Based on Model (1.1), test whether the average sentence served from
prior convictions has an impact on the number of arrests in the current year (1986).
Show your work. (Use a = 0.05)

1.b) 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)

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)

Estimate the model (1.1) reports in the Table 1.1

narr86; = f1 + Bopcnv; + fzavgsen; + Pytottime; + Lsptime86; + Bsqemp86; + u;

Table 1.1
Source SS df MS Number of obs = 2,725
F(5, 2719) = 24.29
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 . .
ptime86 —.0392585 0089166 Omitted for the purpose of this exam
gemp86 -.1030909 .0103972
_cons .7060607 .0331524

(1.1)
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Estimate the model (1.2) reports in the Table 1.2

narr86; = [ + fypcnv; + fzavgsen; + fitottime; + Psptime86; + Lqemp86; + [,inc86; +

PBsblack; + fehispan; + u; (1.2)
where
narr86; = the number of arrests in the current year (1986)
pcny; = 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
qemp86 --0505398  .0144397 Omitted for the purpose of this exam
incg6 | =-.0014887  .0003406
black .3265035  .0454156
hispan .1939144 .0397113
_cons .5686855  .0360461
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Question 2. (12 points) Dummy variables and interaction terms.

Using the Thailand labor force survey (LFS) in quarter 2 of 2019 and 2020, employees log
of wage is modeled as follows. (Number of observations is 97,878 in total)

Inwage; = By + B,civil; + fzyear; + fycivil; - 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; + y;
(0.0035) (0.0072) (0.005) (0.0102)

2.a) Test all the parameters individually if each of them is significantly different from
zero of not.

2.b) How much on average does a civil servant and state employee earns more or less
than the others disregarding the year?

2.c) How much on average does the pandemic affect wage overall?

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.
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Question 3. (8 points) Multicollinearity.

As cheese ages, several chemical processes take place that determine the taste of the final
product. The data given pertain to concentrations of various chemicals in a sample of 30
mature cheddar cheeses and subjective measure of taste for each sample.

Estimate the model (3.1) reports in the Table 3.1
Taste = [, + Byacetic + B,h2s + Bzlactic + u (3.1)

Where Taste = Measures of taste for each sample
acetic = The natural logarithm of concentration of acetic
h2s  =The natural logarithm of concentration of hydrogen sulfide

lactic = Lactic

Table 3.1
Source SS df MS Number of obs = 30
F(3, 26) = 16.47
Model 5020.64468 3 1673.54823 Prob > F = 0.0000
Residual 2642.24237 26 101.624706 R-squared = 0.6552
Adj R-squared = 0.6154
Total 7662.88705 29 264.237485 Root MSE = 10.081
taste Coefficient Std. err. t P>|t| [95% conf. intervall
acetic 1.538645 3.000501
h2s 3.915242 1.153106 . )
lactic 18.80235 8.342614 Omitted for the purpose of this exam
_cons -34.13491 15.67628
acetic h2s lactic Variable VIF 1/VIF
. lactic 1.83 0.546648
acetic 1.0000 h2s 1.72 0.582609
h2s 0.2700 1.0000 acetic 1.15 0.867477
lactic 0.3607 0.6448 1.0000
Mean VIF 1.57
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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.

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?

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. t P>|t| [95% conf. interval]
unem .5054734 .2574699 . .
_cons 1.010847 1.491583 Omitted 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) = 112
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Answer the following questions.
4.a) Interpret the intercept and slope coefficients.

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)

4.c) Given your test results in a), do the OLS estimators still retain the property of
BLUE? If not, which properties are violated?
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1.a) Based on the regression results provided, write out the estimated coefficients in
the form of regression equation (1.1). Interpret the estimated coefficients associated
with avgsen. Based on Model (1.1), test whether the average sentence served from

prior convictions has an impact on the number of arrests in the current year (1986).
Show your work. (Use a = 0.05)
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Cannot Rejedt Ho: We cannot make sore That p,sa&o ass out of Himes
¢, The averoge sentence 4evveol fmm prior conviction has no 'lmpa ¢t on
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1.b) 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)

' e the F-test +o cheek the overall $i7niic|‘cance of e regressian

Model .|
O W, ‘31;‘}7_;‘33:(34"35’“?5 =0
R, ¢ otheruise

® Fy = ESSIKA ~ 859632 /6
R ss/n-k 1924 3939 / 23253

« 1319068
0.70%% :
; —
224,993 4 * 24.29 3013

24.2%34

® Fert Fo.ol l6-1,2n9) = 3.01%
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ae nat simylteneavsly equel fo 2e10 497 ot of the tees , Thus

this modlel iy not validl

Model 12
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Hq @ otherwise
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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)

Marginal contribvtion test wold be tested whether "elmie lbackgrawme
omd legel  income " has and impact on the nueler of awests in 1996
@ Ho: efinic backgroond omd legal ncame has na impact an the

nmber of arvest

Rg : ofterwise
®© Fial

n

E“nm-E%old /# of new Yegresser
R %% new /N‘kmw
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= 22.451 6

L

@ Fery ® Fo.05 (3 ,2316) = 2604

/ Fan‘

Feal =99.95)5
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year (14%6) 95 fimes ovt of 100 £



2.a) Test all the parameters individually if each of them is significantly different from
zero of not.

Pa
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Ha! Otherwise
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2b) How much on average does a civil servant and state employee earns more or less
than the others disregarding the year?

(B,) Civily = | where iYis a cvil senant andl state employee
* 0 where it ;4 olherwise
Fram In @ei 2 %1344 10.597 civilj
a cvil servant and state emplogee% lﬂ@“ 2.1%49 +0.5%3 (1)
*9.%619
a civil servant avdl state employee!s wage = e < ien g4
otherwise Jlnw/ag\e > 4.174%t 05%7 (0)
: 9.1749

T 9u50. 833>

otherwise's wage = e
different in wage = 17,257 $433 - 9,650.933 ¥
*3%0%F.0010
. Qn average | a civi) servant and stete employee earns More Hon other

3,3403.0000 Baut disegarding e year. #



2.c) How much on average does the pandemic affect wage overall?
(Bs) Year; = | wheve e year is 2020
- 0 uwhere the year Is olherwise (2019)

Fram imﬁ\e‘ > 9.134% - 0.03 b year;
%1349 - 0.0336 (V)

n

An @C n 2020

[}

q.1412
14
e L9331 9543

wage n 2020

an/a?‘e in olherwise (2019) = 4.174% - 00334 (0)

91749

174

wage in dherwize (2010) 2 €7 = 96503877

differert n wage : 9331.956% ~4450.937%
= - 31%.9909

.. On overge , the pondamic decreases overal wage by 31%.9%09 Baht ¥



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.

From ﬂn@a; = 3.0343 1 0.5%3 civil; - 0. 033 byear, +0.04 4 4(ewil ; - year,)
M contral group = civil servant omd state employee 1 civil; = |
N In@i S (4349 + 0.593)4 (-0.033610.0444) year,
= 13613 * 9.010b year
During gandamic (202.0): year; *|
An v\/;a?e = 9,36\ +.010%C!) * 93324
wage - e < npes. 3294
before pandemic (201a) - year; = 0
Dniage > 9.361240.0105(0) = 4.2£l3
wage *~ et . 12,25%. 942 7
different =~ 13,544 3234~ 133533433 19%.49032
.. The contral group is better- off during the pandenmic by
19%.4%0} Baht 7
The vepsan behind this is for cantrol gqreup, when considered only on
the yeor , their wage might reduce due fo the pandemic. But hen
take their }b into cansideration we'll sec that their benefit as
a civil servant and state emplayee can overcome the vedvetion in
wage dvring the pandemic . Thevefare, @ civil senent and state enplayee

is better-off during the pandemic #



@H@M’M@n}- graup — otherwise ; civil; =0
— ﬂn@a = 9.134D - 0.0y year;
During gandamic (202.0): Yeari =\
Ln v\/p?e 2 q13%4%-0033%6(1) =9 412
a4
wage € > 9331,956%
before pandemic (2019) - year; =0
,Qm,ﬁg)\e > 9.174%-0.0336(0) = 9.134%
wage ‘e'q‘m—% = 9L50. $331
different =~ 2331.456%-9650.93%3 =319 .3%09
- The treatment group is worse -off by 319.9909 Bank
The veason behind Hhis (s other Jobs such as emp\oyec in privafe
Birms, freelance, etc, dont have benefit in wage to begin with like
civil sewvant omol state employee | accarding fo e moolel . When the
pandemic hits, others face a redvction in wage . Thus , they are

worse -off during the pandenic. #



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.

Checkivxs the le“icollivxear{l':{ in the data

- VIF For each independent variable exceed 10 becavse the
higher the valve of VIF  the higher e correlation between each
variables. |f the camrelation is oo 11;314 ) the model will be too fluctvate.

VIF of lactic = 193 < 10
VIF of has -~ .32 <o
V]F of UCCS“C = g < \0

- testing 1-test and R®
© Ho: py:0
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-2 . 12726
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\
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’s_e(_@:-) ».000%
teal (B) = B,7 P, = sa182-0 - 3.3954
se(p,) 1.168)
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se(P"') %.34’26
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2

Feal@,)
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Reject Ho: we con make sure fhat B B, and @ are significanHy
different from zero A5 % of the times
Canvor Reject Ho: We con moke sure that g, is nal significantly

difterent from 2er0 2574 of the time
Theredore |, we can make sure Yhat R* .o 452 and most of fhe
parameters are siﬁmf"mn’r\j different hom zero | thes, there & no conflict

in the test. In conclusion | fhere is no evidence of mulficollinearity in

s data #

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 or Best Linear Unbiased Eskmator 15 the minimum
variance or Yhe navowest samp\ir\3 distribotion , in other word)

£} \inear regression the best OLS coefficient estimate the '|'33Wres~)
posaible  sampling distribution of unbiased estimates. BLUE s ndt
violated by muH'ico“’meqriJ-J , bot Mu\hao\lmeari):\} can lead Yo false
conclusion of h\\jpa‘?heﬁis &egﬁv\a.ﬁ/

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

Since We comnot rejec'} Ho, BLVE wo?ef')}j 15 not v(o\orfeoc'g



4.a) Interpret the intercept and slope coefficients.

From Infy = g +8, mem, +ou;
Where  Inf, = inllation rates ()
nem, = Unem?lije-n'} rates ()
Yre regression fonchion is
\nﬂ_ »1.010% t 0.50543Unemy + Uy
The intercept of this model (B)) is equal to 10103, which
means thot without vnemplayment, the mflatian rate wil be ot 1 01082,
And the slope of the model (B,) is equal to o.505s , can tel that
it the onemplayment vate increase by 17, the inflation rate wil
increase by o.sossx #

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)

Using White's general test
@ Mo ° hereroscedashierty
Hg - atherwise
[} 2
@ LM eal - xk—( = ¥| > 1.02466
@ Ctﬁ'ico‘l valve of )(:- 0.0 = 3.94lg

- LMeal

© == Aac=a -

y '

1.02bb 4 %415
Cannat P\e“)ecﬁ Hy,: we can 0y far sure That theve is

heteroscedasticity problem in this data 957 out of times #



