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Question 1

A study looked at whether there is a di!erence in hourly wages (measured in $) between alumni of USC and

UCLA, other things being equal. The model is given by

Wage = b1 + b2 → (USC)

The variable USC is called an indicator variable, and it only has the value 0 or 1. The variable USC = 1 if

the person is a USC alumni and USC = 0 if they are a UCLA alumni.

Some of the regression output is given below:

• b̂1 = 70.10, se(b̂1) = 2.10

• b̂2 = ↑20.51, se(b̂2) = 3.00

(a) Interpret the coe”cients of the model.

(b) Construct a 99% confidence interval (CI) for the slope of the model. Assume that t-critical=2.576 for

a 99% CI.

(c) Test the hypothesis that the average hourly wage for UCLA alumni is $65.00 at the 5% confidence

level. Assume that t-critical = 1.96 for a 95% CI.

Question 2

Assume you estimate the simple regression equation below. The data are from a charity where the variable

GIFT represents the gift amount (in $) and MAILYR represents the number of mailings per year.

GIFT = b1 + (2.65) →MAILYR

You are told the following:

• se(b̂1) = 0.74 with t.stat = 2.72

• se(b̂2) =? with t.stat = 7.72

(a) What is the estimated equation intercept?

(b) What is the standard error of the estimated slope?

(c) Interpret the slope coe”cient. If each mailing costs $1.00, is the charity expected to make a net gain

on each mailing? Explain.

(d) Construct a 95% confidence interval (CI) estimate of the slope of this relationship.

∗Many thanks to all previous TAs for providing the notes. All mistakes are my own. Please get in touch with me at
fdiazvaldes@g.ucla.edu if you spot any typos or mistakes.
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(a) Note that

ETwilusci = 1) = Be + 52 -> arg.
estimated

salary for a student

who went to use

ETW : / USC : =0) = Bi - arg .

estimated salary

for a student who

went to UCLA

Assumption : sample contains only USC

and UCLA alumni



=> ETwilvsci = 1) - ETwilusc =] = ba

=> be could be interpret as the
"premium lost" for going to USC

instead of UCLA

(b) 99 % CI for be

wo know that t=
and Pr(-t

. stat =t · t . stat) = 0 . 99

=> Prft .statebut . stat) = 0
L

=> Pr(b-t . stat - so(blzbutsts) =one-
CI lower bound

C I = [2-t . stat . so(5) / Y + t - stat - so (b)]
use the calculator and the given
values to obtain the numbers

(C) Ho : b. = 65

t crit = 1 . 96 for 95 %

&



-statistic under Ho

t =I=
= 51 .

9

reject Ho : b. = 63

at 95 % CI

(a) bi = ?
if Ho : bi = 0

,
then

t== Es1

b1 = 2 . 72 · 0 . 74
1

bu = 2
. 01284



(b) se(b) = ?

of Ho : be = 0
1

=> t=
=> so(b)=
=> se(b) = 0

. 343/

(a) Interpret be

↳IF
=> DGIFT = be : AMAILYR

=> a extra unit of mail increaser,
on average, the gift variable
by $2

.

65

If each mailing cost $1



=> not gain por mail = $2 .
65 - $1

= $1 . 65/

(d) CI at 93 % for be

given that wo do not know the degrees
of froodom

,
I will no tho t-critical provided

in the previous question (95 %)

E .

start = 1
.
96

Pr)-tostatet t . stat) = 0 . 93

t==
=> Pr(2 . 65 - 1 . 96 : 0. 343-by = 2 .65 + 1 . 96 . 0

.343) = 0. 93

=> Pr(1 . 977 = b2 = 3 . 322) = 0.95
(I = [1 . 977

,
3
. 3224



units : sqrt is in 100 saft

price is in $1 .0005

5 = 13
.
40
,
se(b) = 0 . 449

Find the p-value of Ho : be = 13

Cassume L = 5 %) Ha : ba > 13

tr = 13. He
= tz = 0

.

89
I approximate This

standard normal sinceP-value for this alternative is
probability using a

wo do not know the

dogrops of freedom

P-value = Pr (0
. 09 t) + 1 - Pr (t + 0

. 89)
= 2 -#+ 0 . 89)
= 1 -0 .

8133

F 0
.
1867 > 0. 05

↑ this arpa do not reject
P-value
(for this typo thosta of Ha)

Ha : alternative hypothesis
~



(a) 5, = 10
,

52 = 69 . 81

wo are looking for the average
estimated expenditure (T) conditional

on household income equal to 10 (x = 10)

#[ilx = 10) = 51 + 5. . 20

= 10 + 69
. 81 : 10

=
10 + 698

.
1

= 708./

(b) v(5) = 0
.
25

v(b) = 12.5
Cor(b,2) = 5 . 98

Dento A = E[YX = 10] = 5. + 10 . 5
wo want to construct a cI for -



using t-stat = 1
.
96

= t=
V(2) = v (b , + 105)

=>V() = r(5) + 100 V(5) + 2 . 10 · cor/b
,
5)

=> V() = 0 . 25 + 100 · 12 . 5 + 20 · 5 .

98

=> V() = 1, 369 .
85

=> se() = VI) = 37 . 021

then

PrAT-1 . 96 .se()=11 + 1
.

96 · se()) = 0. 95

* = 708 .
2

* - 1
.

96 - so() = 635 . 55

* + 1 . 96 . sa() = 780 . 64/



(c) Ho : - = 710
,
Ha : + + 710

tr=
=08.64-7

o

= - 0
.

036

P-value for this type of HA

is P-value = 2 . Pr(tm + +)
since to is to small

, p-value > 10 %

for surp - do not reject He
=> ifwo work with

L = 5 % is the suno

result sonco

↑ -valup > 10 > 5%

do not reject the null



How do I know that to is too

small
,
be corro at 5%, wo are looking

for Ital > 1
.
96

approx to reject

the null and if < = 10% wo
/

are looking for It al > 1 . 645 to

reject the null/
Noto that as a gets smaller

,
it is horder

to reject the null
,
because a biggor (in absoluto value

t-statistic is neoded/

Di = 21 if
I was treated

o otherwise

#[Y: /Di = 1) = B1 + Ba

[Tyi1 Di =03 = P,

=> ETY: / Di = 1) - ETyilci = 0] = B2--

= B2 : average health of treated
individuals



Wi = WAGEi
Xi = EDUC ;

In (Wil = P1 + B Xi + E:

(a) (In will
Noto that (In/wi) = D% Wi

2Xi = Axi

=> A% W:= &Xi
, y = 0

. 1135817

if Axi = 1 => an extra year of educ is

associated
, of average with an increase of 11, 3 %

in Wages

(a) te

(b) Cl at Cl- c) %

=> Pr(5-It . stata (so() =Be + It . statax, ·sc()) = C- 1) <
=> Be e Confidence intervel for all d

,
I wood that

It. start do , El = (t. stort of,- El
since t is symmetrical of df >3

(b) two
=>
I



(c) df = N - 2

df = 4
,
730

=> N = 4
,
732 (0)soy

(d) pralp
,
falso the p-value 0 not 5 %

(d) FAISE
--

Denotic Y = PRICE

X = WINDOWS

=> Y : = B1 + B2X + Ei

Elasticity : Ey, x (Y, x) = & .

= Ex(x)=
=2

( (x=20) = 93 .
56 + 0. 186(202 --- 0 . 186 . (20)

= 167
.
96 267

. 96

= 0 . 89/



·
-

-> Expected (or average) - not a totally
certain

&
-

amount,

D -> decrease in revenue
-

x

Y is measured in $1 . 000

* is measured in $1

if X decrease by $1

=> Y will decrease by 7. 829 on average (or expected)

in dollars will bo a

decrease of 7. 829 · $1
,
000

= $7829

=> (a) is the correct

alternative/


