EE325 Introductory Econometrics Section 2 Weerawat Phattarasukkumjorn

Assignment 1
Assigned on Feb 8%, 2022. Due date Saturday, Feb 26", 2022 before midnight.

Instructions

(1) Please read the instruction carefully. Also take this habit with you into the exam
room.

(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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For all questions, answer up to 4 decimal places

Question 1. (15 points) Given this information

n n
n=18 in — 388.00 z Y, = 50.90
i=1 i=1
n n
Z(Xi)z = 9,620.00 inyi —  1,254.90
i=1 i=1

n n
Z(Xi ~ %) = 211.00 Z(Yi —¥)2 = 25844
i=1 i=1

n

n
Z(Xl- _X)(Y,—7) = 20.58 Zﬁlz — 05781
i=1

i=1

Use the above sample information to answer all the following questions. Show
explicitly all formulas and calculations.

a) From regression model:Y, = g + B, X, +u,, u, ~ NHD(O, 02), find the estimators of S,
and g, with OLS method. Interpret the intercept and slope coefficients.

b) Compute the value of R*> and explain its meaning.

c) IfX; = 30, estimate the value of f’l and explain its meaning.

d) Calculate the estimators of var(u,), var( ,6’1) and Var( ,82)

e) What are the 90-percent confident intervals for B, ? Interpret the meaning.

f) Test the hypothesis whether the slope coefficients are different from zero at 0.05

level of significance.
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Question 2. Using the 2015 Health and Welfare Survey from the National Statistical Office,
a simple linear regression is modeled as follows,
outp; = 1 + prage; +u;
where  outp; is how many times person i has visited hospital in 2015, from 0 to 7 times
age; is how old is person i, from 0 to 97 years.
We assume that both outp; and age; are continuous, the estimation results in the

following table. Answer the following questions and show your work.

Source | SS df MS Number of obs = 27,886

————————————— Fom e F(1, 27884) = 186.96

Model | 77.5444409 1 77.5444409 Prob > F = 0.0000

Residual | 11565.0627 27,884 .414756231 R-squared = 0.0067

————————————— Fom Adj R-squared = 0.0066

Total | 11642.6072 27,885 .417522223 Root MSE = .64402

outp | Coefficient Std. err. t P>t [95% conf. interval]
_____________ +_____________________________________________________________

age | .0031338 .0002292 . .00268406 .003583

cons | .4279898 .0140339 Omitted .4004828 .4554969

a) Test if both parameters are significantly different from zero or not. Use @ = 0.05.

b) Interpret the meaning of f,. Does the sign of 8, make economic sense? Explain.

c) If outp; is turned into natural logarithmic scale (In), how would you reinterpret the
relationship between f, and outp;, assumed that the given coefficient given in the
table above can be used to interpret this new functional form. fali'a. wno wake songe

d) If age; variable is divided by 10, how does it affect both the coefficients, standard
errors, and confidence intervals? Answer the changes of both the constant and
slope (if there is).

e) Find the confidence interval of mean prediction at the age of 50 years old, given
that var(¥;) = 0.00002 and a = 0.01.

Question 3. Discuss in a short paragraph why the confidence interval for both the mean

prediction and individual prediction get larger as the X, is further away from X.
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Use the above sample information to answer all the following questions. Show

explicitly all formulas and calculations.

a) From regression model:Y = g, + 8, X, +u,, u, ~ N]]D(O,o-2), find the estimators of S,

and g, with OLS method. Interpret the intercept and slope coefficients.
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= 599 _ro.0976) 3%)
1% )
= 2.%99% - 2.901%
= 0.
26,
L}
B, represents the Intercept, theretore,
L x; is zero, Y will equel to 09241 wnit.



b) Compute the value of R* and explain its meaning

ri. - RS
TS

n

i _i(Y;‘Y)’"

VAR Dl

= - 0.5

2.5%44

= 1-0.22%9
< 0-‘77%*

™ is 9 messurement of Sooo\he,ss of Bk. T+ mesns that the

velue of 1t (which is 0.776% is Closer %o 1. So & SRF line
can fit very well with the dsts point.

¢) IfX; = 30, estimate the value of ff and explain its meaning.

A
The vegression model : Y; « 07261 +0.0975X;

”n

. A
it X, +%0 ; Y; = 0-79261 +0.09%5 (30)

0.7264 + 2.985
< 3.651
If X; equol to 30, the prediction of Y is 9.65m.

o

.

d) Calculate the estimators of var(u,), var( B]) and var( /32)

a2
ver (u;) - fi‘l‘( . IV{\SSk . _0.57%4

« 0.096) &2
¥

15-9
2
V9r(fb) < ﬂi_gz . 3620 (0.0361) _
! 7\t = 0.0944
nE Ok -X0 TR ¥
N 2
vor(p,) = L.l = 00361 . 6002
2% X) 9N



e) What are the 90-percent confident intervals for B, ? Interpret the meaning.

deor | n-kefs-2-t0 , P 0.0095

t“{- : “-é!(m‘ o050 1946

Sep, * {vorcpy - {00009 = 0.0t
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f) Test the hypothesis whether the slope coefficients are different from zero at 0.05
level of significance.

Ho : PZ =0

Hs : 92 e : el 69149
]
\

o= o.os“ / ‘ )

bp = PerPr 900 . capa -2 0 1w

A 0.0/
sef,
UPPQJ‘ bo\"\d . ‘kgui <% 0.05 (16) :%Mzs e * 2.1%20
2

Jower bound = £, . - 9.120
2

So We con reject the will hypothesis, the slope coeficients re difforont
from 2ero b 0.05 level o significonce.



Question 2. Using the 2015 Health and Welfare Survey from the National Statistical Office,

a simple linear regression is modeled as follows,

outp; = By + frage; + w;

where

outp; is how many times person i has visited hospital in 2015, from 0 to 7 times

age; is how old is person i, from 0 to 97 years.

We assume that both outp; and age; are continuous, the estimation results in the

following table. Answer the following questions and show your work.

n-k=29,8%4

Source | Ss df MsS Number of obs = 27,886
————————————— e e e L L L e P L L e P L Lt F(1, 27884) = 186.96
Model | 77.5444409 1 77.5444409 Prob > F = 0.0000
Residual | 11565.0627 27,884 .414756231 R-squared = 0.0067
————————————— e B B A i S i Adj R-squared = 0.0066
Total | 11642.6072 27,885 .417522223 Root MSE = . 64402
outp | Coefficient Std. err o P>|t| [95% conf. interval]

____________ e S S S S
az age | .0031338 .0002292 j .0026846 .003583
‘ cons | .4279898 .0140339 Omitted .4004828 .4554969
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a) Test if both parameters are significantly different from zero or not. Use a = 0.05.
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b) Interpret the meaning of §,. Does the sign of f§, make economic sense? Explain.

"\’2= 0.0031 is sigmificontly different from zero 8t &< 0.05
ﬁ,_ represents the slope n equetion, it mesns if 9ge change by 1 yeor,
He mumber of time visited hospitsl chenmge by 0.0031 fimes in the Ssme direction
Therefore the sign of ii»,_me,ke economic sence because when people ogr older,
we fend fo visit hospitsl more due to heslth problems.

c¢) If outp; is turned into natural logarithmic scale (In), how would you reinterpret the
relationship between g, and outp;, assumed that the given coefficient given in the

table above can be used to interpret this new functional form.
N
Indutp, = 0.4279 +0.0081 898,

d In o/ui\p.‘
daqe]

+ 0.00%4

T# sop increase by t unit (4 yeors, it is 8ssociabed wikh the
pomber of Lime visited hogpike\ incresse of  0.%1 7

d) If age; variable is divided by 10, how does it affect both the coefficients, standard
errors, and confidence intervals? Answer the changes of both the constant and
slope (if there is).
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A
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- when 8ge is zero , the intercept 15 04030 tlmes.

- when g9e increses \0\1 1 4e&r, the mmber of time visited hospitsl incresses
by 0.0%1 Simes.

e) Find the confidence interval of mean prediction at the age of 50 years old, given
that var(¥,) = 0.00002 and a = 0.01.

Xy = 89L, = 50 Ly = 9.5
AN ¢

oubp; = 0. 4280 +0.00%1 89¢;

o/u\}‘g 0.4260 +0.00%1(50) = 0.5%%
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o
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Question 3. Discuss in a short paragraph why the confidence interval for both the mean

prediction and individual prediction get larger as the X, is further away from X.

The confidence inbervel For the mesn prediction snd individoa)
prediction get lerger 85 the x, is further sway from X eitmer %o
Left or right due bo the varianee thet is lerger from formolor thet we
look sb. Moreover, the vavishee from wiesn prediction is norower thon
from individesl prediction, So it we went Lo find lorger contldent inbervel,
we cen use uerisnce of forecasting ervov.



