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Instructions 

(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 α = 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 α = 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 α = 0.05) 

Estimate the model (1.1) reports in the Table 1.1 

𝑛𝑎𝑟𝑟86𝑖 = 𝛽1 + 𝛽2𝑝𝑐𝑛𝑣𝑖 + 𝛽3𝑎𝑣𝑔𝑠𝑒𝑛𝑖 + 𝛽4𝑡𝑜𝑡𝑡𝑖𝑚𝑒𝑖 + 𝛽5𝑝𝑡𝑖𝑚𝑒86𝑖 + 𝛽6𝑞𝑒𝑚𝑝86𝑖 + 𝑢𝑖         (1.1) 

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

𝑛𝑎𝑟𝑟86𝑖 = 𝛽1 + 𝛽2𝑝𝑐𝑛𝑣𝑖 + 𝛽3𝑎𝑣𝑔𝑠𝑒𝑛𝑖 + 𝛽4𝑡𝑜𝑡𝑡𝑖𝑚𝑒𝑖 + 𝛽5𝑝𝑡𝑖𝑚𝑒86𝑖 + 𝛽6𝑞𝑒𝑚𝑝86𝑖 + 𝛽4𝑖𝑛𝑐86𝑖 +
𝛽5𝑏𝑙𝑎𝑐𝑘𝑖 + 𝛽6ℎ𝑖𝑠𝑝𝑎𝑛𝑖 + 𝑢𝑖                    (1.2) 

where  
 𝑛𝑎𝑟𝑟86𝑖 = the number of arrests in the current year (1986) 
 𝑝𝑐𝑛𝑣𝑖  = the proportion of prior arrests that led to a conviction 
 𝑎𝑣𝑔𝑠𝑒𝑛𝑖  = the average sentence served from prior convictions (in months) 
 𝑡𝑜𝑡𝑡𝑖𝑚𝑒𝑖 = months spent in prison since age 18 prior to 1986 
 𝑝𝑡𝑖𝑚𝑒86𝑖 = months spent in prison in 1986 

  𝑞𝑒𝑚𝑝86𝑖 = the number of quarters that the man was legally employed in 1986 
𝑖𝑛𝑐86𝑖  = legal income, 1986, (hundred dollars)  
𝑏𝑙𝑎𝑐𝑘𝑖  = 1 if black ethnic background 
ℎ𝑖𝑠𝑝𝑎𝑛𝑖 = 1 if Hispanic ethnic background 

Table 1.2 

 
  

 Omitted for the purpose of this exam 

-

_

.

_



EE325 Introductory Econometrics Section 2 Weerawat Phattarasukkumjorn 
Assignment 1  
Assigned on Apr 9th, 2022. Due date Saturday, May 7th, 2022 before midnight. 
 

 4 

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) 

ln 𝑤𝑎𝑔𝑒𝑖 = 𝛽1 + 𝛽2𝑐𝑖𝑣𝑖𝑙𝑖 + 𝛽3𝑦𝑒𝑎𝑟𝑖 + 𝛽4𝑐𝑖𝑣𝑖𝑙𝑖 ∙ 𝑦𝑒𝑎𝑟𝑖 + 𝑢𝑖 

where  ln 𝑤𝑎𝑔𝑒𝑖  = natural logarithmic scale of monthly wage 

  𝑐𝑖𝑣𝑖𝑙𝑖  = 1; civil servant and state employee 

    = 0; otherwise 

  𝑦𝑒𝑎𝑟𝑖  = 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. 

ln 𝑤𝑎𝑔𝑒𝑖̂ = 9.1748 + 0.587 𝑐𝑖𝑣𝑖𝑙𝑖 − 0.0336 𝑦𝑒𝑎𝑟𝑖 + 0.0444 𝑐𝑖𝑣𝑖𝑙𝑖 ∙ 𝑦𝑒𝑎𝑟𝑖 + 𝑢𝑖 
                  (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 = 𝛽0 + 𝛽1𝑎𝑐𝑒𝑡𝑖𝑐 + 𝛽2ℎ2𝑠 + 𝛽3𝑙𝑎𝑐𝑡𝑖𝑐 + 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 
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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 

𝐼𝑛𝑓𝑡 = 𝛽1 + 𝛽2𝑢𝑛𝑒𝑚𝑡 + 𝑢𝑡                  (4.1) 

where  𝐼𝑛𝑓𝑡  = inflation rates (%) 

 𝑢𝑛𝑒𝑚𝑡 = unemployment rates (%) 

Table 4.1  

 

White's general test statistic: 1.0266 Chi-sq (2) 

Breusch-Pagan / Cook-Weisberg test for heteroskedasticity  

         chi2(1) = 1.12 
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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 α = 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? 

 

******************* 

 



"

"

Question 1 .

1. a) hair 86 = 0.71 - 0.15 pcnv - 0.007 avg sent 0.012 tot time - 0.04 ptime86-o.to/emp 86

• Interpret : if avgsen increases by 1 unit
,

narr 86 will decrease by 0.007 unit

step 1 : Ho = Pavgsen = 0

Ha = P avgsen # 0

step 2 : For Pavgsen teal ( foavgsen ) = {
avgsen

- Pavgsen
=

- 0.0070487 - 0

0.0124122

=

- 0.56788
,

sefsavgsen

step 3 : a = 0.05

flower = - 1.96

tupper = 1.96

step 4 : concluding the test result

For Bavysen

- 1.96 1.96

•

•

• Cannot reject Ho

so
, average sentence has no impact on narrg ,

1. b) Model 11.11 • F- test

step 1 : Ho = Be :P } :& : Bs -

- Bo = 0

Ha = otherwise

step 2 : Calculate f- ( 5,2719 ) = 24.29

Step 3 : 0=0.01

f- upper , a ( 5,2719) = 3.02

Step 4 : concluding the test : reject Ho / So
,

at least one P is not equal to 0
.

nri
= Eric 5,2719)

= 3.02

~ Foal = 24.29



Model 11.2) • F- test

step 1 : Ho = Be :P } :& : Bs -

- Bo =P > = Pg =P,
Ha = otherwise

step 2 : Calculate f- (8,2716 ) = 26.47

Step 3 : 0=0.01

f- upper , a ( 8,2716 ) = 2.51

Step 4 : concluding the test : reject Ho / So
,

at least one P is not equal to 0
.

Fcri = Fcri ( 8,2716 )
= 2.51

Foal = 26.47

1. c)

step 1 : state hypothesis

to : P> = Ps =P, = 0

Ha : otherwise

step 2 :

Fcat = R'
ur
- RI /m = 0.0723 - 0.0428 / 3

0.0428 / 2716

= 28.79
t - Nup / ( n - Kur )

step 3 : a = 0.05

Flipper , a ( 3,2716) = 2.60

step 4 : concluding the test

Fcri = Fcri ( 3,2716 )
= 2.60

Foal = 28.79

i. reject Ho

since F- cat > F- table

28.79 > 2.60

So
,

Unconstrained model is better

since we can reject Ho
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Question 2 .

2.a) use t - test

cons ;
Ho :p ,

-

-
° / t.ca/cp ,

) : = %¥% = 2,621.37,
is ,≠o sepi

,

civil ; Ho :p , = 0

pz≠o / + "
' %) =

%;!÷ =

0.587-0

0.0072

= 81.5278
,

year ; Ho :P } = 0 / f- cat ( Ps) =
$3 - B

} =
-0.0336-0

= -6.72
,P } # ° step 0.005

civ year ; Ho : Pg = 0

B¢ ≠ 0 / t - Cal ( Ba ) = { ¢ - p , =
0-0444-0

= 4.3529
,

0 . 0102

⇒

• The critical value for the degrees of freedom ( n - K) = 97874

(0--0.05) is II. 96 .

• All the foal exceeds the critical value
.
Therefore

,

we can reject all

null hypothesis .

2. b) On average civil servants earns more than the other group by
too ✗ ( eÑ2 - 1) = 79.86 %.

2. c) Overall wage drops by 100 ✗ lets - 1) = 3.30 percent

and note that it is a negative coefficient
.



2. D) when we consider the interaction term
,

we can see that once the civil

servant variable is interacted with year ( 2020) , there is a positive effect and
significantly different from 0

.

and it will display like this

In ntage = 9.1748+0.587 (1) - 0.0336 (1) + 0.0444 (1) • (1) and the
others are

In wa↑e = 9.1748+0.58710) - 0.0336 (1) + 0.0444 ( o ) . (1)

• In conclusion
,
the civil servant group or control group is

better - off by too × ( eÑ3+Ñ" - 1) = 1.09% ↑
.

Meanwhile
,

others are worse-off

by 100 ✗ ( et } - 1) = 3.30 % ↓ of overall wage .

• With economic reason
,

civil servants
'

wage didn't drop during the

pandemic , while others work less due to lower wage .
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Question 3

"

3. a) There is no evidence of multicolinearity .
First

,
correlation matrix must higher than 0.8

•
so

,

it will cause multicolinearity . However
,

in this case all of the coefficients are lower

than 0.8
. Secondly , HE must be more than no to cause multi colinearity but according to the table

all of the coefficients are less than 10
.

Then
,
there is no multicolinearity in this case

.

3. b) BLUE is Best Linear Unbiased Estimator
.

in the other word is lowest variance possible . They are

also unbiased when there are more samples than the parameters . By the
way , multicolinearity doesn't cause

BLUE but
, multicolinearity causes misleading conclusion of hypothesis testing .

"
Question 4

"

4. a) • Intercept ( pi )
For § , ,

when unemployment rate = 0
,
inflation rate is 1.01 on average .

• Slope ( Gz )

For § , ,
when unemployment rate increases by 1 percent , inflation rate

increases by 0.5 %. on average

4. b) If we use White 's test
, according to the given information

,

LM cat for Ñk
. ,
is 1.0266

.

then
,

we have to find Xp when a = 0.05 and the answer is 3.81446
.

In conclusion Lmcal < Xi , then , we can't reject the null hypothesis .

4. c) BLUE property is not violated because we can't reject the null hypothesis .


