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4 Testing Hypotheses about a Single Linear Combination of the
Parameter

Consider

log(wage) = By + B1jc + Pauniv + Byexper +u

where jc = number of years attending a two-year college
unitv = number of years at a four-year college

exp er = months in the workforce. L f ,
e refums 1rowm 1 wore Geos of eucches
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another possible hypothesis test (one-tailed alternative)

Ho:%\:gz =7 \'\""‘%_%’:O
Mo B, (B = Ha! B,-By <0

¢ T4\S assume Ahad By would ned e wore Thow %
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reyect £01) i
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\\q _
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5 Computing p-Values for t-Tests

e What is the significance level given the computed t-statistics?

fct)
\-1ailed
‘, —p reject
N This shed ed aren
\ / / n dre rejection regjon
// T is dhe P—va\ue.
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L= BBy
2 -ixiled =
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reject
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from 9 sides
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lt = Computed t = $i-?$
s.e. A‘P)
e p-value : P(|T| > |t|)

T: b -distributed vandom vacabe
witn d.€ = n-k-\
L = computed t-sictistic
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ExamIl)le . Hy:8;>20, H,:B;<0, df=140.—> 2~ toble
Fejed

“ fen, e — P-Valve = Whot should be
t =~d.3S the s'\g,n'\(z‘nco\m- teve) ) g\“eﬂ
03-0.897 the critice) value of -2.3¢ 19
- Lo find 4he shoded ara
= 0.00% L T2 n N o Z
0.0S
suppose the calculated tB_ = -2.75 u‘; 3 )
J _ 3P
ot ooy
e From the z-table, the value -2.75 corresponds to area = 0.003

e Thus, p-value = CQ . OO?D

e Would we reject Hy if we use the significance level = 5%7
Y& RULEV we reject Ho it p-vave < sig, leve)
Example 2: Hy: (3; =a;, H,:B3;#a;, d.f=18.
re']z daa“ ‘FLT) re')ec;\ & Le ‘\' ‘\O«b\e
-2.18 2

=T

suppose the calculated 5 = —2.18
J

e Would we reject Hj if we use the significance level = 5%7

Yes , reyect Ho becawe dre areo s lessthan o.0s
or P-vave £ 0,05 .
6 Confidence Intervals (CI)

e Confidence Intervales for the POPULATION PARAMETER (5,)

V\,\_______N
S~———p The Tar\ge of values fhal Woud copiore fhe drve. By

e A 95% CI of 3, is given by ot o 157, chance
()

—H Tejecd
C >

J
C is e [ 355 ) percentile

in the t- disiribution

\ \ with n- 4.t




70 6. Multiple Regression Analysis (Inference)

Example 1: 95% CI
£ 1)

The 457, CL for %); . ﬁs-,-a_nu-s.e_ q@;), By +1.06 =s.8. (5]

il I

-1.0b 0 L.0b - vale of a2s™
percentite inthe Tos distibution

Example 2: 99% CI d.f 25

Whot areee o < V- 0.005 = 0.995
{: (_\) ptl:'\\e
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7 Testing Multiple Linear Restrictions: The F-test

Suppose the model is specified by

y = Bo+ B1x1+ Bowa + B33 +u
Hy : py=0and B,=0
H; : Hjisnot true

We can use the F-test to test this type of "multiple hypotheses".

1. Our full model is called the "unrestricted" model (ur). Suppose it can be expressed
as: \{ - '&O+B1‘x1+’&le+{53x3+u '\ﬂf_\)_e

Ly reject H,
y = B+ B121 + B2 + Baxz + ... + Brup +u

2. The model which takes out = (which we think its associated § = 0) is called the
restricted model (r).
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3. Some useful facts

@ sz > Rzr Pecouse G\’\% odditional X Would ncrecse R* L'\m‘xovc fb.
Lo SSR e < SSR¢

@ ?‘)i') '\r\c\\)d\% more X | Ave mode| is certainly explained. tHonever, we

Houd like Yo reject Ho ifthe inclusion of exira, Voriddes does nod

'\W\?\‘ENQ, the wedel enoug\q.

4. Other ways to calculate the F-statistics:

v RSS
Lo From R - 1 - SR
SssT =+ T8

We MVC F= LR‘lu.r"Rzr) 2
———/ (VR

interceph.
k-1+

HoFp it —* n-
t Ryl )
are sef 10 "0", It of obs. u s

=> 1f e WeM 10 feg] the Yuerall S‘\gh\ﬂa)\ncg ofF fe ode)
ot BBy Peo M = ohemise
F = R%k
0 -RY) /0w

Example: Suppose we are interested in understanding the determinant of a baseball

player’s salary. T4 we wand o fest whetee performonee has any impact on salary
Y salary = season salary
years = years in major leagues
C { gamesyr = games per year in the league H,: wa& = @hwnsgc >$rb'\s3r =0
e ¢ bavg = career batting average
hrunsyr = homeruns per year Ha: othervise is dne
rbisyr = runs batted in per year

e the unrestricted model (ur) is defined by
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X

regress log salary years gamesyr bavg hrunsyr rbisyr

73

Source 55 df MS Number of obs = 353

F( 5, 347) = 117.06

Model 308.989208 5 61.7978416 Prob > F = 0.0000

Residual 183.186327 347 .527914487 R-squared = 0.6278

Adj R-squared = 0.6224

Total 492.175535 352 1.39822595 Root MSE = .72658

log_salary Coef. Std. Err. t B>t [95% Conf. Interval]

K-:S years | .0688626 .0121145 5.68 0.000 .0450355 .0926898
gamesyr 1 .0125521 .0026468 4.74 0.000 .0073464 .0177578

bavgd .0009786 .0011035 0.89 0.376 -.0011918 .003149

% . :S { hrunsyr i .0144295 .016057 0.90 0.369 -.0171518 .0460107
rbisyrS .0107657 .007175 1.50 0.134 -.0033462 .0248776

_cons 11.19242 .2888229 38.75 0.000 10.62435 11.76048

| | L
e the restricted model (r) is defined by when cans'\éer'\rg eoch & the
5 X pecfomance x one-by-one, hore & fhem
regress log salary years gamesyr ¥msu5@ﬁHN¢\hwaﬂ‘5%

Source 55 df MS Number of obs = 353
F( 2, 350) = 259.32
SSE Model 293.864058 2 146.932029 Prob > F = 0.0000
SS&L Residual 198.311477 350 .566604221 R-squared = 0.5971
Adj R-squared = 0.5948
SSW- Total 492.175535 352 1.39822595 Root MSE = .75273
log_salary Coef. Std. Err. t P>|t] [95% Conf. Interwval]

years .071318 .012505 5.70 0.000 .0467236 .0959124
gamesyr .0201745 .0013429 15.02 0.000 .0175334 .0228156
_cons 11.2238 .108312 103.62 0.000 11.01078 11.43683

Now, our H,

1]

and H, becomes

I~

1)

3{P(F)
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SSRur /(n-k-1)

C constriun}

(198311 - 163 .1%6) />

~ 985

183 156 /(353-5-1)

—D

F:458

eject 0% S,

Let’s use 5 9 level of Sig,.

6'\nce F=q5> 3.6, We Tejeﬁjt‘ Ho 81 97 \ewel

and  Cconclude taat Peﬁ’orvmnces

has joint effeck on sulary.

« DU when yetorming. an F-Aest performonce

nave jonk '\me)\.
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8 How the Hypothesis Testing is done in Practice

1. Check the values of t — statistic reported by the statistical software (i.e. STATA,
SPSS, SAS)

= These t — statistics are to test Hy : 3; =0

—
= If the d.f. > 30, then when ¢t > 1.96, we can reject Hy, wilh 5% sg lut

1-1able

= When t > 1.96, we can say that (3, is statistically significant at 5% level.
(value of 3, # 0)

= When t < 1.96 we can say that (3, is not statistically significant at 5%
level.

= If t < 1.96 we can drop z; from the model
= After we drop x;, we estimate the new regression function and obtain a new set

of B

2. We can also perform other hypothesis testings of interest.

e.g. Ho: B, =p;
or Hy:[B,=5 etc.

or perform an F-test for testing multiple linear restrictions

3. Usually, in economics, the estimation results are reported using this form

Dependent Variable: log(salary)
Independent Variables €)) 2) 3)
log(sales) 224 158 .188
(.027) (.040) (.040)
log(mktval) — 112 .100
(.050) (.049)
profmarg — —.0023 —.0022
(.0022) (.0021)
ceoten s e .0171
(.0055)
comten —_— —— —.0092
(.0033)
intercept 4.94 4.62 4.57
(0.20) 0.25) (0.25)
Observations 177 177 177
R-squared 281 304 353
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Multiple Regression Analysis : Further
Issues

1 Data scaling on OLS statistics

4

)
When we change the unit of measurment of a variable, the value of estimators would
chance accordingly. For example

/ ] ’

b@g = By + Bycigs + By faminc,
where
bwght = child birth weight, in grams.

cigs = number of cigarettes smoked by the mother while pregnant, per day.
famin ¢ = annual family income, in thousands of dollars.

B Whot is we use bue'\%h)f in ki\osmmsc?

\Kg, =\,000 g

/~ ool .
bueigh,, = Dreignig _ 2 2
ks 1000 pid +_b1_ cigs * P faminC

1000\ 0oo 1,000

~ n . ~
= ol +ob YT+ oG 1 faminc

~N N N A ﬁ
- Qbo = o n ) = 2
? ) 52,‘: P \ OLI
| 000 | oo | o000

v Whot i £ we use famine 1 WD Cinglead of 1000 USDD

N n . n .
bwe\%h-\—g = (pu-\-?\ O\gs +_E‘F6\W\\V\C, WsD
\oo© j
S NN The volue of dhis votiable
- Poapm%HG,Po\memD s ging o bo. 1000 fmes
> "eL i} }i \atops dhan fowine
\ooo
W dher Words O, = impock of 1USDY inincome

p - . \oo0 \ASD1 \n \Nncowme
1

P What iF e use bue'\6\n+ 1n kg & income in THY

n n
beighhg = Po + P c‘uas*(-& faminc .
10=0 looe \00O .
30000 This value 1§ 60\%10 be 30,000 {imes more

than famine
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2 More on functional forms
e Logarithmic Functional Form
Vs Usuclly mean naluts) |0g u‘f‘)
log(y) = By + B1log(z1) + Poxa + u
Ay =47,
DX Ky ¥n,
—Ld L L\E)A/ \
> (&i: d\dj ('q) 5 3 Y \OO*EASA a/a Y
B ‘ - 1 ) 0 x A u/ X
d\% LX) —dx, -X—\AX1 10 X‘AX1 >
1
e elasticity ¥
(price) (demond)

|
» 1522 d\og Q') _ gdg ) %Ag

'?Q -
d 2 dxl ij_
100D, = 100 ‘QND
5NXoy
AN
o0 P, ©
\ ?1 Axo

e Models with Quadratics (Sobvmes)

- caP{uce '\nCIQOoS"H\g | decreosing masgine| effects ¢sloge of the relotonship deficen X &Y 15 not congtant )

g = %&‘&,‘ﬁ* ?ZX'L-\' W =5 B) ='$,+"¥),X r'(),_"/\l-\-u\,
— do
- % P
C%\:L(; 2B.% dx QH) \H

() t(+}d°‘\’§

Ascume
MW(P-1C)g ) mc:10

Demond - P- 100-0‘
= (100-%-10) Puis posifive
F.O.C. A . o =d0-30
Example : Effects of Pullution on Housing Prices ¥ \’(¥* is ()

log(price) = B, + B, log(nox) + B, log(dist) + Bsrooms + 3,r00m? + Bystratio + u

_—



where

price = housing price
nox = level of pollution
dist = distance from downtown

rooms = number of rooms

7. Multiple Regression Analysis : Further Issues 7

Tn Ahe s or Tnong ohhes counries,
students con applg 1o schools in the

aread withovt having To aug any fest.
S0, 4re lower stretio, the beec {he

hoo |,

stratio = average student per teacher ratio
The estimation result is given by

regress Tlprice Tnox dist rooms rooms_sq stratio

source SS df MS Number of obs = 506
F(C 5, 500) = 155.62
Model 51.4933152 5 10. 298663 Prob > F = 0.0000
Residual 33.0889098 500 .06617782 R-squared = 0.6088
Adj R-squared = 0.6049
Total 84.582225 505 .167489554 ROOT MSE = .25725
Log(pice)
Tprice coef. std. Err. t P>t [95% conf. Interval]
\03 (woX) ——> Tnox |P. -.9767545 .0995938 -9.81 0.000 -1.172429 -.7810806
dist [Pz —.0321972 .0094013 -3.42 0.001 -. 050668 -.0137264
rooms |[Ps —.5528032 .1612965 -3.43 0.001 -. 8697056 —. 2359007
rooms_sq (P4 .0624697 .0124867 5.00 0.000 .0379368 . 0870025
stratio |ps —. 0486667 .0058131 -8.37 0.000 -. 0600879 —-.0372455
_cons 13.59154 . 5650901 24.05 0.000 12.4813 14.70178
T all < o0.05
(E1>1.4g

Consider the effect of "room"

d\og tprice

d roomg
\03 (price)

|
q5
(h)

- }s’fi?\ fooms = -0,555+2(0.061) rooms

~p all voriobles are signiﬁocml;

& M how many rooms dees 1 addiional

Foom Yas e positive impoct on log (price) 17

0

= -9.553+2 (0.062) - YOOMs

fooms = 44

® fooms

AN

ot L},L\. {odwm§ oF wore

~——

at —» 5 rooms  oF yvofe. y

What wold be the % change in price when the number of room increases from 5 to 67

. Ologipice) |~ 9 552 + 9 (0.062)- rooms
d tooms
\ :
00 - P_P'\_G-demce

d rooms

I

|00 (-0.553 + 2(0.062)

100 x 0.06% =61/, In0rease

Wyot about 7o In priog When B foms inctenses rom S o 7?
Yo & PO = 100( - 0,683+ L(0.062) - 6)

2.1 %

Lotal % A In price, Wwhen # rooms
drom St F is 634199 = 2587,
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3  Models with Interaction Terms — Used when dhe impnct of- 1 voricde degends on
he volye (leve]) of another variable -

Consider

Ko,

price = By + Bisqrft + Bybdrms + Basqrft x bdrms + ,bthrms + u
\ L 2

where
price = housing price
sqr ft = house size (square feet)
bdrms = number of bedrooms Small hovse
bthrms = number of bathrooms

\arger howse,

Price 4

| g

dPY\I\Ce _ %2 \ %Ss%r,ﬁ. 5 \bed PoOms

d bdrmy
- if P> 0 1hen, an oddihona] bedroom would increase,

price more for o \O\P%er hovse V
]
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4 More on the Goodness-of-Fit and Selection of Regressors

e Adding more regressors ALWAYS improve fit —» p? G\WOW 43

> DA we lose the deg\‘ee of freedom
(d.8 = {ree doda point used 4o estimate e Ymmeice» )

> 1 doda pant is sounified every 1ime we estiviole @ paometer,

p 0sin ?K'L would nol punish A hoving o Menny re re,ssocs.”
N ? N 0

p Ne we odjwted-R* or ¢ Vhen we Wont to ponish odding
oo wony regressocs.

RYe . % \- SSR/

ST SST/y/
adj R® = 1-SeR/(MU-1)
1-SST/(n-1D

I8 we nave wore K )dF' = h-k ‘b)
882/ tnke) & adiR® 4

Using adjusted R-squared to choose between non-nested models (one model is not a
subset of another).

Consider Model 1

salary  830.63 +0.0163sales +19.63roe
~(223.90) (0.0089)  (11.08)
n = 209, R?>=0.029, R?=0.020

Consider Model 2

—

log(salary) 4.36 +0.2751 log(sales) +0.0179r0e %3.5 %, of aristion

(0.29) (0.033) (o.oy in 8 s explained.
n = 209, R*>=0.282, R? =0.275 So,4is made | i
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Multiple Regression Analysis with
Qualitative Information:

1  Outline

Describing qualitative information

e Using a single dummy independent variable

Using dummy variables for multiple categories

Interactions involving dummy variables

A binary dependent variable (Y variable): The linear probability model

2 Describing Qualitative Information
e "Female" and "Married" are qualitative variable.

e We arbitarily assign a dummy variable to decribe them.

1 if female
famale = ) .
0 otherwise (or if male)
] 1 if married
married = . e
0 otherwise (of if single)
A Partial Listing of the Data in WAGE1.RAW
person wage educ exper female married
1 3.10 11 2 1 0
2 3.24 12 22 1 1
3 3.00 11 2 0 0
4 6.00 8 44 0 1
5 5.30 12 7 0 1
525 11.56 16 5 0 1
526 3.50 14 5 1 0

+

This is page
Printer: Ope
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3 Models with a single dummy independent variable

Consider
wage = By + dofemale + Beduc + u. ()
where
famale = { 1 if female
0 otherwise (or if male)

In this case, the dg notation is used to highlight the interpretation of the parameters
multiplying dummy variables. In other cases, we can use any notation that is the most
convenient.

@ £ CWO‘\%e ‘ Fevm\e, edU-C,) = E(f\%o*’ Sofew\q\e +$1 educ + W Hcmale,educ,)
=P+ Hofemale +']b,educ +E(u) fe;nule,educ)
=0
= (‘b° + 80 'tha\e"'$a educ (a M MR-l hb\dS)

(2 Ths
?‘ . ECNﬁge\femQ\eﬂ )educ) =(¥1’+5°(0 »&)eduo 2(‘5\’*50*?1 £duc

g © E(wage | female=o, edyc) “ Po* 00(0)tDeduc = Pot Preduc

%o = E( WoGe | Comole =1, educ) -E (woge\ female= 0 @duo)

o o =E (m%e | femalg, educ) - £ (Wage | moie,educ )

% g\\/@ﬂ the Some value of educ (Same educodion \eve | ) )
%o 1S the difecence, n ke %?edec‘ Woge ol Fewwies ond wales.

. Male : B+, educ
= age - PP
\ Fema\e!?;”go +’$‘educ,
«
:P‘ intercept
% (assome §, 0)
(0]
$°+ 80
> X=educ

by the woy we wode his regression function, “female” s golng 4o

give a congtant ims()od- on Woge, regardiess o Ahe tevel of education.
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83

4 Tt is not possible to include all of the dummy alternatives in the same
model (&s 10ng a5 there is on in\evce?t n Ane model) |

e If we include all alternatives of a dummy variable in the same model, we will face
the "perfect collinearity" problem.

Nag,e =$o'xo* 80{'

For example:

t'\n%erceet x4

x°=
1 =

female =

evel\e t

(x)

'><|—r‘x3

female + male
male + 1

Py UL+ & mole+ L
(Xy)

(Xs)

1L Hhere ae “n " Oﬂe,%eﬂca, We owit MY Cﬁ’rc@O‘!‘\(ﬁh

ovod Wylt}  collinearity .

or

\ 1 if winter
N\mef = o th(.w'\ée
ot Spring

'S‘Dﬂhé_‘- { 27

ATRS

oflerw\ v

winter

winter + spring + summer + fall

1 — spring — summer — fall

14 wineg SYN\S sovmwmer fal @
! | 0 9

1

3
j
S5

O_—

O

0
{ o

1. lemle
| |
1 |
3 0
4 0
b )

l
l
l
\

e At least one alternative has to be'dropped. ‘We treat the dropped alternative as

the "BASE GROUP" or "BASELINE" or "BENCHMARK GROUP".

f

{\ i temale 11§ wole I in Hhis coge, wole
0 if mole { O iF Femole
1L
. regress lwage female male married educ exper ot w'“fhs"
note: male omitted because of collinearity K
Source 55 df MS Number of obs = 526
F( 4, 521) = 75.27
Model 54.3265253 4 13.5816313 Prob > F = 0.0000
Residual 94.0032262 521 .180428457 R-squared = 0.3663
Adj R-squared = 0.3614
Total 148.329751 525 .28253286 Root MSE = .42477
Femq_\e lwage Coef. S5td. Err. t P>t [95% Conf. Interval]
workers are
expected 4o hove, —P female -.3251146 .0377061 -8.62 0.000 -.3991892 -.25104
\ess NGQB CDMPA\'@ mr?\le 0 (omitted)
married .1380145 .0411197 3.36 0.001 .0572338 .2187953
o wole o Aeers. educ .0872644 .0071554 12.20 0.000 .0732075 .1013213
exper .0076213 .0015314 4.98 0.000 .0046129 .0106297
_cons .4690918 .1040575 4.51 0.000 .264668 .6735156
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5 Using dummy variables for multiple categories

Case 1 We can use many dummy variables in the same model
Consider a model which includes 2 dummy variables— female and married.
1 il ferie AP movred
rp {o I otheri®, rp o othermise

log(wage) = B, + dofemale —i—@nawied + Beduc + By exp er + 5 exp er?
+B,tenure + Bstenure® + u.

regress lwage female married educ exper expersqg tenure tenursqg

Source 55 df MS Number of obs = 526

F( 7, 518) = 58.76

Model 65.6482326 7 9.37831895 Prob > F = 0.0000
Residual 82.6815188 518 .159616832 R-squared = 0.4426

Adj R-squared = 0.4351

Total 148.329751 525 .28253286 Root MSE = .39952

lwage Coef. Std. Err. t P>|t] [95% Conf. Interval]

female -.2901838 .0361121 -8.04 0.000 -.3611279 -.2192396
married .0529219 .0407561 1.30 0.195 -.0271456 .1329894

educ .0791547 .0068003 11.64 0.000 .0657952 .0925143

A exper .0269535 .0053258 5.06 0.000 .0164907 .0374163
expersq -.0005399 .0001122 -4.81 0.000 -.0007603 -.0003196

1) tenure .0312962 .0068482 4.57 0.000 .0178426 .0447499
tenursq -.0005744 .0002347 -2.45 0.015 -.0010355 -.0001134

_cons .4177837 .0988662 4.23 0.000 .2235557 .6120116

) 81 mensures the impact of be married .
(marriage premivm) Dot since |E1 < 19L or 0.0,
Comments: We do not reject Ho of no impoct.

\) é o Measures the expected diffecence betneen female & male workers gien tne Same

Martial Stelus and other foctors .

\
dlogtmoge) e O g o osa

d fomole ) Eemcle
100 - Lij_{e dwaeae
. J(‘emo\e Norlers ae 5 = 100 :-099
expected o earn 0 {emale
less e Wex %0 &
€8S i male \'\TO“ 3 o & Wode = 99.09 %o
by 29 oz*/o,hO\dlf\g oeg d female

Goctors 1he some .
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8. Multiple Regression Analysis with Qualitative Information: 85

Consider a model which includes dummy variables for each gender/marital status
combination— marrmale, marr fem and singfem. ( or 3'\“8 MalE 4— wsed o5 he basecase)

log(wage) = By + domarrmale + dymarr fem + d3sing fem + [ educ + [yexper

+Bseaper? + By tenure + Bstenure® + u. (8.1)

regress lwage marrmale marrfem singfem educ exper expersqg tenure tenursg

Source 55 df M5 Number of obs =
F( 8, 517) = 55.25
Model 68.3617623 8 8.54522029 Prob > F = 0.0000
Residual 79.9679891 517 .154676961 R-squared = 0.4609
Adj R-squared = 0.4525
Total 148.329751 525 .28253286 Root MSE = .39329
lwage Coef. S5td. Err. t P>|t| [95% Conf. Interval]
50 marrmale .2126757 .0553572 3.84 0.000 .103923 .3214284
5\ marrfem -.1982676 .0578355 -3.43 0.001 -.311889 -.0846462
62_ singfem -.1103502 .0557421 -1.98 0.048 -.219859 -.0008414
educ .0789103 .0066945 11.79 0.000 .0657585 .092062
exper .0268006 .0052428 5.11 0.000 .0165007 .0371005
A expersq -.0005352 .0001104 -4.85 0.000 -.0007522 -.0003183
qb tenure .0290875 .006762 4.30 0.000 .0158031 .0423719
tenursq -.0005331 .0002312 -2.31 0.022 -.0009874 -.0000789
_cons .3213781 .100009 3.21 0.001 .1249041 .5178521

“This re gression ig hot e Sme a3 Ane previows one. T4 s
Comments: ‘\S\n&\e, Male” 43 Jhe bose grovp. ( The previods ong use Mae & single as 9 base Groups)

12 éb mecsuces the Expec"red diff. in NG%Q, of marned mole G§ compored With S'mé_\e, voles,
holdi V\\c‘) othec {actors constond |

v &, meawres dhe enpected diff. 1 Noge of mortied femcle o5 Compared wifn gl woles,
“0\&\“5 Sty Trchves conadant .

> &2 —» Sawe rfonele '\Me{\cepb

Married wale, = Pot Sp = 0321 + 0.3
lvage

A s'mg\e mde  — B,

Sl\r\é\e &W‘(}\Q ) ’?D-\— Sl N 0’37,] "0\\\ O

warried %\Mo\e — 'Foi— CS] z

|

0321 - 0.q%

¢) educ



86 8. Multiple Regression Analysis with Qualitative Information:

Case 2 We can use dummy variables to represent multiple categories of a variable
Consider the relationship between law school rankings and starting salaries

log(salary) = [, 4 dotopl0 + 61711 25 + §3726 40 + dur41 60 + 5, LSAT
+5,GPA + 5log(libvol) + (5, log(cost) + u.

where topl10, 711 25, 726 40, r41 60 would be equal to 1 when the variable rank falls
into the appropriate range.

** Rank below 60 would be the base case.

. regress lsalary topl0 rll 25 r26_40 r4l1 60 LSAT GPA 1llibvol lcost

Source 55 df MS Number of obs = 136
F( 8, 127) = 120.15
Model 9.16538532 8 1.14567316 Prob > F = 0.0000
Residual 1.2109665 127 .009535169 R-squared = 0.8833
Adj R-squared = 0.8759
Total 10.3763518 135 .076861865 Root MSE = .09765
lsalary Coef. S5td. Err. t P>|t] [95% Conf. Interval]
topl0 |V .5393428 .053542 10.07 0.000 .4333927 .6452928
rll 25 |/ .4716199  .0390921 12.06 0.000 .3942637 .548976
r26 40 |/ .2790977  .0346972 8.04 0.000 .2104383 3477571
. ral 60 |V .182382  .0283098 6.44 0.000 .126362 .238402
fhe baseline A=
‘ —" LsaT .0060482  .0034919 1.73 0.086 -.0008616 .012958
[ Fomlurg GPA .1305893  .0818678 1.60 0.113 -.0314122 .2925908
cMarg Worse . 1libvol .0725522  .0289213 2.51 0.013 .0153221 .1297824
lcost .0249169  .0283224 0.88 0.381 -.031128 .0809619
_cons 8.363103  .4457314 18.76  0.000 7.481081 9.245125
D) 80 measvres fhe difference in expected lo (selary) of
Comments:
& law-schoo| gradiode from a 4op 40 University com pared
to expected log (so\lm@) of 4hosg Who grodvaled from
ok, JFOP Vo 11125 | 290 | et dhe sthoo ) @hied 61 M and worse.
1 ‘ 0 0 1) §, Vst e game wwhionale.
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