n = 46 " X; = 3,959.80 Y, = 3,180.80

X = 86.0826 Y = 69.1478
n(X)? = 364,023.30 n XY, = 319,943.18
n(X; — X)? = 23,153.3861 n (Y, —7)? =94,525.1748
n (X, — X)(Y, - V) = 46,131.6183 n 4,2 =26109211

answer the following questions. Show your work.
a) (4points) From regression model: Y, = §, + B, X, +u,, u, ~ NHD(O, o’ ), find the estimators of S,

and S, with OLS method and explain the meaning of the model.

g = SG-K0-Y) = 46,1388 - 49994
(X, - Xt 23,153.3%41
A - A

B, = Y-B,X = 891438 - (19924 x 85.0824) = =101.3632

Y Plugging the estimators inte the equation, we have

; = -102.3631 + 1.9924 X;

> The intercept 0f this model is at -102.3432 and the slope is 1.992¢.

When X; increases by 1 unit, Yi incveases by 1.9904.

b) (2 points) Find R’ and explain its meaning.

A2
= | - couv; = 4 - L,610.9211 = 0.9371¢
£(Y; -y 04, 525. 1348

> r* valves of 04314 suggests that X; explain about 93.2¢ percent of

the variation ih Yj.

¢) (1 points) If X; = 60, estimate the value of Yl and explain its meaning.

i = -101.3611 +1.9924.(b0) = 1%.4308

Ywheh X;= 60, ¥; is 13.1%08



n=46 nX; = 3,959.80 Y, = 3,180.80

X = 86.0826 Y = 69.1478

YL (X)? = 364,023.30 Y, XY, = 319,943.18

Y, (X; — X)? = 23,153.3861 Y, (Y, — V)2 =94,525.1748
YL (X — X)(Y, — V) = 46,131.6183 Y 4,2 =2,6109211

— A A ®
d) (3 points) Find the estimators of Var(u,.) , var( S, ) and var( ﬁ’z)
[

var(ui) = var(UjIXj) = 6% = €4 = 2,010,021 = §9.33%1
hk 46-1
T
var (B) = &x; ot = 34,0130 (59.7391) = 20.1%14
ng«} 96 (13 ,153.3801)

vm-(ﬁ,_)'= L: = 59.3391 = 0.001b
2% 13,153,380

e) (2.5 points) What are the 95-percent confident intervals for S, ? Interpret the meaning.

s P56 ¢p, cf+0) = 4-a

2

» Pty ¢ BamPr ¢ #4] = 1-4
1§ 2

W>

k5

» P (ta-o5) < p, ¢ B, (by-550] = 4-4

> Pl1.992¢ - (1001 % 0.0506) € B, & 19m¢ + (1,001 % 0.050) =0.95
» PL1.2901 £ 8, € 1.094F) =.95

We can make Ssure that 457 of p, is betweeh 4.8901 Gnd 1.0947%,

f) (2.5 points) Test the hypothesis whether coefficients (both 81 and [, ) are different from zero
at 0.05 level of significance.

Step1 > Hy: B, =0 + Null Hypothesis Stept Y We are sure that B, is rot ters 45 out of
Hq: By 20 * Aifernative Hypethesis 100 times wheh we Sampe  or
StepL v teq = Buby = 1992420 = 303355 We tan rejct the null hypothess ,
58, 0.0S0b

at the significance level of as»

stepd Y Lower bound ' t4 = =024
2
Upper bound @ ta = 7.01
‘IS‘/..L
]
'
|
! i

=2.00 2.0214



f) (2.5 points) Test the hypothesis whether coefficients (both f; and 8, ) are different from zero

at 0.05 level of significance.

P > Hyt By =0 + Null Hypothesis

Ha: B, #0 2 Alternative Hypothesis

step Y fcql ﬁ B = -3 -0 = 113U
, 4.503§
5*9-9‘5 Y Lower bound @ t4 = =2.024
2
Upper bound . ta = 1.024
QS‘/.‘
'
'
l
: i
-2.001 1.024

Stp+ Y We are sure that B, is rot teyrs 05 out of 190 times wheh we campk  oR

b)

We Can re\’)ec-l' tHhe noull hypothesis, at e signifidance \eve\ of 5.

(8 points) Answer the following question without any mathematical proof. A 3-6-line paragraph for

a question is sufficient.

a) (2 points) If we have only one data point, can we create a sample regression function? Why?

No , becaule in order to create #ae slope of the line or even #he jntercept ,

we have Yo get the mean from the set of datda s0 that we can <estimate

the line and it becames SRE.

(2 points) Does a significant 8, sufficient for us to believe that X and Y are causally related?

Provide an example to support your answer.

Yes, B, is Sufficient For uJ to belicve that X and VY are causally related
Since X represents tne independent variasie ond y as dependent variable, desCribed
ac vegression of Y on x . And B, s the estimated coeffiCients of the explanaory
variades jndicating a change on response variable  for Lomple - If the B, s Potitive,

foreveny 1~ unit increase in the predictor yariabl?  the outwme vanable wih

intreafe by e g valve.



¢) (2 points) When we test a hypothesis and find that [, is significantly different from zero, what

does the result actually suggest? Answer with specific wording from statistical perspective.

if we found thet B, is significanty different from e, wo would suggest to
reject the null hypothesis or we are sure thet B, is not em when we

Sample

d) (2 points) What is (are) (an) advantage(s) of an interval estimation over point estimate?

The odvantage of an interval estimation over point es+i mate is
that since o cohfidence level can be specified . for a specific
con€idence interval , +he larger fhe sample site , the smaller the

margin of error will e .



3. (7 points) Given that the dependent variable is natural log of wage (lwyage) in Thai Baht and the
independent variable is hours worked per week (n’l(ain_hr), the result of estimation is shown in the

table below here.

Source | SS df MS Number of obs = 308
————————————— e e i F(1, 306) = 92.20
Model | 50.060869 1 50.060869 Prob > F = 0.0000
Residual | 166:d1:52715 306 .542982728 R-squared = 0.:231.5
————————————— e Adj R-squared N 0.2290
Total | 216.213584 307 704278775 Root MSE = .73687

lwage | Coef Std. Err E P>|t]| [95% Conf. Intervall]
_____________ +________________________________________________________________
main hr | .0318017 .003312 9.60 0.000 .0252844 .0383189

cons | 7.658082 .1256392 60.95 0.000 7.410856 7.905308

Answer the following questions. Show your work.
a) (2 points) On average, how much is the nominal wage for a person who works 0 hour a week?

(Note that this is a point estimation, not a prediction)

Any B1+B1_Xi

¥.b5%1 +0.0313 (0)

F.670

b) (2 points) If a person works an hour more, how much, on average, wage change do we expect?

AN
Inwage; = 3.6581 + 0.0318 main-hr

d 0n wage; d wage
> 4 Tnwage; 0.031¢ = . % =46.0192dmain-hr

dma'n-hr wage

> mulTiPly  bdoth gideS with 400

» # pwage; = 0.03118dmain _hr x100 = 3.8 7

Y If hours werk per Wweek increace by 4 percent, we expect wages

o ncrease bj 3.18°/..

¢) (3 points) If you want to change the reading of unit from hours worked to days worked, what
values in the main_hr row will differ? Calculate the changes to all the values in that row,
disregarding the constant row. You might want to impose an assumption here. State that clearly

before calculation.

P
7 Anwage; = %6581 +0.0312 (L4)main -hr = 3.6581+ 0. Fb3Lmain-hr

- work increages by 4 day | we expeet wage to
nurease by 0.3 32

> Interpret meaning of By

Interpret Meun\ns of B", work iS ('-qUQ\ Yo ero dqv,we expect wage to 4
F.65%1.



