n =46 n, X; =3,959.80
X = 86.0826
P (X)? = 364,023.30

(X, — X)? = 23,153.3861

Y = 69.1478

(X = X)(Y; —Y) = 46,131.6183

Y, Y = 3,180.80

> X,Y; =319,943.18
T (Y; — V)% =94,525.1748
n 9% =2,610.9211
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a) (4 points) From regression model: Y, = f, + B, X, +u,, u, ~ N]ID(O, o’ ), find the estimators of /3,

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

the slope s

n
Ny ® 0 -102.34632 + 1.9024 X

The sawmple regression funchion has intevcept at -101.3432

1.992¢ . Hence, when X; increase

tounit Y wil increase 124 wnids

find B, 3{ D RSO - ) = b, 131,683 SRE
SUXi- 0)? 13,153,351
n
M Pl = L1924 and
| ~ ~ - A -
find B B, = Y- AX
= 191479 - 19924 L 94, 0%28)
B, = -101.3432

b) (2 points) Find R*and explain

its meaning.

L3
e 1 T U= 1,610, 9 X; explain abowt 94 124
g(Yg- ¥t 94,515, 114§ of e variation W V3 &
vt 024 = W24
c) (1 points) If X; = 60, estimate the value of Y, and explain its meaning.
From Yy = -102.3432 + 19924 ¥, Wnen ¥ is egual o o,
= - 102.3631 + 1.9924 (b0) §, is equal o 1. 1oy &
L
Ni o= 17.1%0%
d) (3 points) Find the estimators of var(u, ), var(,[?l) and var(ﬁ"z) Kz
var L) = 8 %Y = 2bl0. MV = §9.339n
n-k -2
B (B ER0 g2 3b,03.30 (53300 = 20,10
ne OG- % 40013, 1833541
r 3 2
var(py = 6 ¢ T §9.3340 = g.002¢
: €'t 2% -X) 23,183,380
e) (2.5 points) What are the 95-percent confident intervals for f, ? Interpret the meaning. g ¢ = n-¥ = 44-1 =z 44
find o 1-0.88 = o find by toos = booazs K use $.D. net var %
2 7
x = 0.05 tmu S S W X A
6; = {var(f) = Jwoms = 0.8
2
N L3
find C1 B, &, 62 —I: 19924 - 1,021 (0.05V ) = 18343
z 1
1.492¢ + 72.004(0.081 ) = 2.0959

PLLIIE ¢ B, ¢ 20055y =

The as4. confidence inteyvyals for B,

0.9

is within [ 1.8843 1.0955 )



¥ wse S§.D. not Var %

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

53 : Jvans;‘) = Jlo,nw : 4.503S
at 0.05 level of significance. !
B0 Bt hre @ bt Bbocomatnoe XXE
| <: 4.5038
Ry ¢ 5‘ $0 A, 00 NOT forget
to Jvay !
AL
@ decision fuwe : we use S.D, S i
af. = n-k ¢ 02 : 44 -1 <
o < 0.0
. Ry -2.0u 0 L.021
ko t sote .o
3
Eae ¢ 0 L.01 tan veject null hypathesis , 3 the significance level 454,
We ave suve that B is not 1eve A4S out of 100 fimes when we Sawmple -
. LY
Boi @ Ry Bco @ bty A o LMH-0 3o
. ” 0.0S
Ha ¢ 51 #F0 ‘:‘L !
6; - {var (B = (Goms = o.08
® decision rue: ‘
df. = n-k = &4
3.
o = 0.0§ P
N N -.0u 0 1.0\
by tn‘n.s 1.0
1
tca\c 7o Gn veject Yhe nul \\\{poﬂ\tsis' 3t the significance 1tve) of a5
We are Sure ¥hat g is net leve A4S oub of 100 times when we Sample.
2. (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? /l
/
No, it we only have one data point , @ sample regression funckion can be any line /6
/
frat p3ss hrough is data. To Conclude ~ One data point it not  sufficient for creating b
3 sample regression function .

b) (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  when B, is net evo | X and Y are said to ke related.

For instance, Yi = TS £0.32% © In wis case g is equal 0.3

Hence, when Xi increases by 1 unib we expect M; will inevease by 0.32 unit.
ha " aaad

¢) (2 points) When we test a hypothesis and find that [3 is significantly different from zero, what

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

when B, is significantly diffevent from 2@vo, it can interpred that B, s difteveny

frown  2evo 3t particulay confidence inteyval | and implieS we exgect thay changes
in X ave 3ssociated with thanges in V.

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

Interval estimation can set up differeny com€idence Ietvel and can get the vange ok
the values. To conclude the advantages of the interval estimation over poiny

tstimatrion ave  the pec’\.s'\o“' indication of estimale's uncertsinty , and lower
chance of evror .
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Source | SS df MS Number of obs = 308 Y CAN DO I
———————————— o~ F(1, 306) = 92.20
Model | 50.060869 1 50.060869 Prob > F = 0.0000
Residual | 166.152715 306 .542982728 R-squared v = 0.2315 A L
B w
————————————— bommmmmmmemmmmeemmemmemeem-e-==—= Adj R-squared =  0.2290 _|tnY * [nemiasll wage
- 7 wisl 7877 = o 7
Total | 216.213584 30 04278775 Root MSE 368 X = # hour work
lwage | Coef. Std. Err. t P>|t| [95% Conf. Interval]
_____________ T s SO S G S S APD I g
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)

N

~ n a
In ¥i = Ax B Xy 9§ : L4Sg0%2 ¢ 031301 %
whan x; = 0, §; = LbStok

A pevson who works 0 howr 3 week | will have 7.b53082 wmominal Wage on avevage,

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

In g, ¢ 165%0%2 ¢+ 0.311017 %
when % =1 §; = 7.9b009
The diffevence of nominal wage is  2.97509- 7.653082 < o0.3150V)
from p’; = 0.315017 it can inlerpret that

when the workey works an howy move , we expect nomingl wage will incvease by 0.31800) B

¢) (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. - dats scaling® or lin-log

Assumption

Assume that each werkey wovks§ \fﬂ hours pev day

Nouy l‘\ w%e B 1.GSYO$1 + 03\‘0\7 (™MIin - ‘\O\A')

se = 10.003012) (0.1260242 )

day + An wage oz 7.68%082 ¢+ 031801 (§) (main _ day)

& = 10.0033\2) (0.126b342 ) (%)

S An wage = 1.6S8O8L + 1 S4413LUwain _ day )
se = 10.003012) (1.00813b)



