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EE325 Introductory Econometrics (Section 1 semester 1/2020)

Assignment 4

Instruction: Write youranswer in either paper or digital paper. However, if you write on paper,
please scan it and save as a PDF file. Submission is via BE-Moodle as a PDF file for both
cases. (Please keep the file below T0MB as that is the maximum per file capacity for student.)

Due date: Friday, November 6,2020 (Before 10 P.M.)

1. From the data for 46 states in the United States for 1992, results of the regression are
displayed as follows.

InC, =4 .30—134InP,+0.17 InY,
se =(091) (032)  (0.20)
R? =027

where C; = cigarette consumption, packs per year

P; = real price perpack, S per pack

Y; = real disposable income per capita, S per week
1.1) Do the estimation results follow the law of demand?

1.2) What is tfie elasticity of demand for cigarettes with respect to price? Is it statistically

significant? If 'so, is it statistically different from 1?

ThR (0blp-q vy (ay
1.3) What is the income elasticity of demand for cigarettes? Is it statistically significant?

If not, what might be the reasons for it?

2. From estimating the regression equation on net financial wealth (nettfa), age of the survey
respondent (age),and annual family income (inc) for people in the United States. The wealth and
income variables are both recorded in thousands of dollars. The OLS estimation results for the
model are given by

nettfa; = f, + p,inc; + fsage; +u;

reg nettfa inc age

Source | SS df MS Number of obs = 9,275
————————————— e F(2, 9272) = 943.21
Model | 6414618.8 2 3207309 .4 Prob > F = 0.0000
Residual | 31528770.7 9,272 3400.42825 R-squared = 0.1691
————————————— o e e Adj R-squared = 0.1689
Total | 37943389.5 9,274 4091.3726 Root MSE = 58.313
nettfa | Coef. Std. Err. t P>t [95% Conf. Interval]
_____________ +_________________ P S
inc | .9533566 .0252775 37.72 0.000 .9038072 1.002906
age | 1.030777 .0591226 17.43 0.000 .9148838 1.14667

|

-60.69654 2.596333 -23.38 0.000 -65.78592 -55.60715



reg nettfa inc age agesqg

Source | SS df MS Number of obs = 9,275
————————————— o — F(3, 9271) = 646 .80
Model | 6567017.15 3 2189005.72 Prob > F = 0.0000
Residual | 31376372.3 9,271 3384.35685 R-squared = 0.1731
————————————— Fmm e Adj R-squared = 0.1728
Total | 37943389.5 9,274 4091.3726 Root MSE = 58.175

nettfa | Coef. Std. Err. t P>t [95% Conf. Interval]
_____________ +_________________ — e —— —— — —————— . — — —— — ———
inc | .9782522 .0254891 38.38 0.000 .928288 1.028216

age | -2.231489 .4897118 -4.56 0.000 -3.191432 -1.271547

agesq | .0377221 .0056214 6.71 0.000 .026703 .0487413

cons | 4.680388 10.08099 0.46 0.642 -15.08056 24.44134

2.1) Test the coefficient, in the first model, 8; < 1 in the first model or not?

2.2) Due to estimation result by addlng the age? variable or agesq. Perform the test
whether we should include the quaara'uc term of the age variable or not? (Testfor both
t-test and F-test.) Also, interpret the meaning of this coefficient.

(-20]

3. You are con@ng an empirical investigation into the median prices of houses in 506
communities of a large metropolitan area. The sample data consist of 506 observations on the
following observable variables:

P;:the median house price in community i, in dollars;

NOX;: the level of nitrous oxide in the air of community i, in parts per 100 million;
DIST;: the weighted distance of community i from municipal area, in miles;
ROOM,;: the average number of rooms per house in community i;

STRAT;: the average student-teacher ratio of schools in community i.

Researcher estimates the following model of median house price. The OLS estimation results
for the model are given by

In(P;) =11.08 —0.9535In(NOX;) — 0.1343 In(DIST;) + 0.2545RO0M; — 0.05245STRAT;
se = (0.3181) (0.1167) (0.04310) (0.01853) (0.005897)
RSS =35.1835 TSS = 84.5822

3.1) Interpret each of the coefficient estimates in regression equation.

3.2) Test the individual significance of each of the slope coefficient estimates for
In(NOX,) and ROOM;.

3.3) Find the R-squared, adjusted R-squared, and test the joint significance of all the slope
coefficient estimates.

3.4) If researcher would like to test the proposition that the marginal effect of In(N0OX,)
on [n(P;) equals the marginal effect of In(DIST;) on In(P;), write the restricted model and



perform the test comparing restricted and unrestricted model, given that OLS estimation
of this restricted regression equation yields a Residual Sum of Squares value = 41.9532.

4. Production function (Y) of the industrial sector in Thailand. It depends on the capital factor
(K) and labor factor (L) in the years 1980-2010 with the following estimation.

Model 1: N=1010-19p 5+
h = 31

InY, = 1827 + 0536InL, + 0.024 In K,

R? = 0.9389,RSS = 0.0124

Model 2: ov eroductivity

|0b
ln@t =213+ 1.12In (f)t (apit-al per labol ratic
R? =0.8087,RSS = 0.0153
4.1) Interpret the coefficients of the independent variables in models 1 and 2.

4.2) Test the hypothesis. Is the industrial production function characterized by constant
return to scale? (Hint: you can perform any type of test that you see fit.)

4.3) Can we compare the R? value between the two regression models? Why?
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1. From the data for 46 states in the United States for 1992, results of the regression are

displayed as follows.
9% by B
InC;=4.30-134InP;+ 017 InY;
FIRIIN se = (0.91) (0.32)  (0.20)
R? =027

where C, = cigarette consumption, packs per year

P, = real price perpack, $ per pack

Y; = real disposable income per capita, $ per week

1.1) Do the estimation results follow the law of demand?
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1.2) What is e elasticity of demand for cigarettes with respect to price? Is it statistically
significant? If 'so, is it statistically different from1?

the roll ol

EldSHiciby of demand Wwith vespert 0 pilt
p wWhich (5 - 134

H‘[] DL t]
U
A
S = R gy

8’3\1

= - Sq"] = \9‘—“26
0.3L
n 24 '
n-k=%)
t ooy =201

Cloger = TC-0U]

by lies beyowd tne loundayies So vejeckpy 50 0T 15
diffevent af +wd 454 GQnfiden® mteryal



i { > @ oy 4 vof
1.3) What is the income elasticity of demand for cigarettes? Is it statistically significant?

If not, what might be the reasons for it?
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2. From estimating the regression equation on net financial wealth (nettfa), age of the survey
respondent (age),and annual family income (inc) for people in the United States. The wealth and
income variables are both recorded in thousands of dollars. The OLS estimation results for the
model are given by

nettfa; = B, + Byinc; + Bsage; + u;

reg nettfa inc age
Source | SS df MS Number of obs = 9,275
————————————— e F(2, 9272) = 943.21
Model | 6414618.8 2 3207309.4 Prob > F = 0.0000
Residual | 31528770.7 9,272 3400.42825 R-squared = 0.1691
————————————— O Adj R-squared = 0.1689
Total | 37943389.5 9,274 4091.3726 Root MSE = 58.313
nettfa | Coef Std. Err b P>t [95% Conf. Interval]
_____________ e e e e e e e e e e e
inc | .9533566 .0252775 3 772 0.000 .9038072 1.002906
age | 1.030777 .0591226 17.43 0.000 .9148838 1.14667
cons | -60.69654 2.596333 -23.38 0.000 -65.78592 -55.60715
reg nettfa inc age agesq
Source | SS daf MS Number of obs = © . 275
————————————— R S e S F(3, 9271) = 646 .80
Model | 6567017.15 3  2189005.72 Prob > F = 0.0000
Residual | 31376372.3 9,271 3384.35685 R-squared = 0.1731
————————————— B ettt bt Adj R-squared b 0.1728
Total | 37943389.5 9,274 4091.3726 Root MSE = 58.175
nettfa | Coef Std. Err t P>t [95% Conf. Interval]
_____________ o
inc | .9782522 .0254891 38.38 0.000 .928288 1.028216
age | -2.231489 .4897118 -4.56 0.000 -3.191432 -1.271547
agesq | .0377221 .0056214 6.71 0.000 .026703 .0487413
cons | 4.680388 10.08099 0.46 0.642 -15.08056 24.44134



2.1) Testthe coefficient, in the first model, 8, < 1 inthe first model or not?
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d gthe age? variable or agesq. Perform the test
whether we should include the quga‘rz;ﬁc term of the age variable or not? (Test for both
ttest and F-test.) Also, interpret the meaning of this coefficient.
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3. You are con ng an empirical investigation into the median prices of houses in 506

communities of a large metropolitan area. The sample data consist of 506 observations on the
following observable variables:

P;: the median house price in community i, in dollars;

NOX;: the level of nitrous oxide in the air of community i, in parts per 100 million;
DIST;: the weighted distance of community i from municipal area, in miles;
ROOM;: the average number of rooms per house in community i;

STRAT;: the average student-teacher ratio of schools in community i.

Researcher estimates the following model of median house price. The OLS estimation results
for the model are given by

n(P,) =11.08 — 09535 ln(NOX,) — 0.1343 In(DIST,) + 0.2545R00M, — 0.052455T RAT,
e =(03181) (0.1167) (0.04310) (0.01853) (0.005897)
RSS = 351835 TSS = 84.5822

3.1) Interpret each of the coefficient estimates in regression equation.
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3.2) Test the individual significance of each of the slope coefficient estimates for
In(NOX,)and ROOM,.

p (ks )
o = §,=0
Hy' By F0
Sl b Sy = 09530 < - 093002)

1A 0.116+

1940 1960

by Vs sigint ficant

KoM | o <045 A S0

' HO ',“ 20 'I
By o0 \\\\\ N
- 1.9 60 141

— Ty ba U5 sig e icanT



ES e TIf- g6 = 54 SELL =56 160> 44.396F X
V< ESSITSI= ¢4 3N [ 10308 < 130 S%

ddj st 0 = 1=RES [n- = -3593 /50 = -0 0882
TS /=1 ¢% 561 /504 0- 6% (54

= - 0400149y

\TO\'@T .
Moo By 2 b3=fq =hg = 0
My pof ll Slope cofR Tt aqye Simultaniovi]y

2RV 0
42008
Eral SESJR-) = O]
RES =k [9-2Y) -k
sy e e M wg g e
351838 /50 W87y Ty
S
= 935399
Ceitecal valut
b.5E%9]
J‘ g
N

€005 (4 fo]) =13



“rege b Hy

L Tist's enough eyi1den(Q +g say that af least ohe
paramMel i§ nat tqual &y xerl gt d= S

e in i
Ho gy, =6y o D7y 0

2y 7By o By =byt0
A< 0.0¢

o (8 = Bytby ba (N0 Thn (PIST: )4 by Ro0 M+ STRAT Uy
(unrestricted)

= 3ty (DY) + fz\v\(UIﬁ{) 1B oRoom (T Bg S TepT AU,
< Byt Cip(Now ) S (ISTT)+Bo kool [ +87 STRAT
= b by L (DK ) (0)STi ) BaRoom ;=65 57¢8 1; i
(esty i Ched)
Pl = K- 18, [
P\SKU({ [ n=K

=4 19932351935 /1 = 63450
35835/ $04~5

U‘Hlm, \/QWQ o H’jfm‘ ’\(0 = Bliﬁ}

/\@%? 030
N




4. Production function (Y) of the industrial sector in Thailand. It depends on the capital factor
(K) and labor factor (L) in the years 1980-2010 with the following estimation.

Model 1:

InY, = 1827+ 0.536In L, + 0.024 InK,
R? = 0.9389,RSS = 0.0124

Model 2:

In (%)t =213+ 1.12In (%)t
R2 = 0.8087,RSS = 0.0153

K= = U.8U8/,K3> = U.U1b3

4.1) Interpret the coefficients of the independent variablesin models 1 and 2.
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4.2) Test the hypothesis. Is the industrial production function characterized by constant
return to scale? (Hint: you can perform any type of test that you see fit.)
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4.3) Can we compare the R? value between the two regression models? Why?
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