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2.2 [Testing Against One-Sided Alternatives .
Z’\ HBGWS OWC QU{u PYQ? 3 POSrh\/C

Suppose the rule for rejecting H, becom‘i/ @5'

i(\rUzQCJ(_ oN wage,

H,:3;>0.
We could have the H as
o,/ Iee in fhe hw 2 F‘QQCHCQ
H, B; <0 /7 or
/

depending on the context. For Hy : §; = 0, it implies that we are ruling out population
values of (; less than zero. For Hy : ; < 0,it implies that we are not ruling out
population values of (3, less than zero. To given an example of a test against the one-
sided alternative hypothesis, consider the wage equation again :

want totest B, >0
log(wage) = B, + B educ + By exper + [Bstenure + u

If we want to test whether experience has a positive partial effect on Wage\ﬂ su PPO se

N =526
Hy : By=0 /
H, : [y,>0.

We implicitly rule out the possibility that 3, < 0 here.

either H, P, 70

fe
°f h, . BX0
TQJQJ" willbe fire
df = n-l-1
\/8}’@& =005 = L2%-%-| = 1§22 S use i
~ [et’s te<k with 57/
o & 5 ngni%can)r \eve|

A Critical velue
Z = ﬁL ‘?71 ~ 0.004

. =29 ) 164
Ce By 0.001%

Go, ot Uy at 57519 lew]

ﬂ@\(})l has a posi fve (mpgd on wage V
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66 6. Multiple Regression Analysis (Inference)
3 Testing other hypotheses about 3,

Test whether X has a stahishcally. ciomifieant impact
e Most common Hy is Hy : 3; = 0.« an )/

e However, we can test other types of hypotheses. For example, Hy : 3; = a; where
a; is a constant number.

%% —oj . eshmate — hypotheszed value

taf

=n-k-1 |

Example huskand 1nconie =
o [0 e want to teck whether 1 poINE Increase (0 wife’s 'ncom e
covresponds to 1 point incréase in busband Vnwwe, e test

/@“ k/gA] wife income + other Factors.

—_

= N
H, Bq =1 e test %Pq%egls ahatf the
Ho = Py 71 \Dom _hoN parameters ONUY.
Lo, _ ;%«1 Co, the B in the H.,H. caMOH)Q/S’J

e B *This s a 9-Talled Yest.

* The = sign e always With o ¥
Suppese df =260 ~» uSe 2 -Table. v

If we want to test the Hy using a 5% significance level, then we reject Hj if

AT

twifeiincome

twife_income <

f(z)
mj&of
é‘/—/ 37l = 0.0S
777 o

~191 0 14
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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
univ = number of years at a four-year college
exp er = months in the workforce

We want to test whether 3, = — H\Q re{‘ums %(OY"W 1 ymove 5{ear
of edtucation gt a Junior= college
fo P = P ’—%H""%’BZ:O 5 the Jame 3¢ ¢ N
E that of the univerity,
0xinst

Hq 1 /31 7&/37, :>Ha ‘~ /31_/??/ 70

2-falled tost 7y feyy

(%}& C{’ r%etjr
4/( — o |
aren =95\g lewd]
2

V//

1,2z
L= (f - 8.) ~ U we wvppute this t-sfatishic
s*.c(/?q -B.) %@“d compere with the

crifieal value,

Where. s.¢. c/z f\&r(/@? o

- > /\,\ ~
J vor (B, )+ V(R )~ m

not very straight forwerd to elwlate

A e Use a vaviahle trancformahion ek
LS cee nOtes,

]
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another possible hypothesis test (GHERBICHAREIaNG)
o Bi=B = Ho! By-Ba =0
Ho Bi< g, = Hy B, -B2 <0
"It (s dssumed Hat B, would notbe more than A

(Veturms to a 2 “year college would never be more than
[Rtyrns to university educstion)

ﬂ T
et :  Tn gp o the
extro~n yole .
ores. < U‘
:/g\, (( L
q. lewel 5 T

5 Computing p-Values for t-Tests

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

o) |
|~ ailed refect
This Shaded ares in the \(gjgcﬁw

? requon is the pvalue.
+ =B B

9 tadlecl M <oz

r@Jedr V(ﬁgd TOJFB{ Sve A %YV‘\ 2 %\\OLQS
—— —>
AL 7. e &= f
e p-value : P(|T| > |t|) t _COW‘PU ‘M

T = t-dishibuted rendom venable ]
With d.F = n—lc -

b = computed t-clshstic |
~> p-value = pydobifity that o rendom T value will be

grQ&WLQr Cia the | [_ferm) fihon our t in the
absT 1y, fest



In clagS exercise
Consider the mulhiple regression model | assume MR 1-6
are. sahsfied,
Yo B tBXy B Xa tBy X HU
You would lilke to tesk the H,» Pri- 3R, =1
He © Otherwise is frue
1) write the £-satishe for testing Mo
£ - (B3R -
S.c. @1~g/§‘2>
%) Define %} 1/5/}1 fS,BQ = th. =1 H, O 71
t - é—_4 = we need our regression to have B,
b seB) nit S, STATAor OLS eshmation wil
Now, By =Bt 3F, dutvmatioslly gre 8 & sed.

o B =3k,

SUb in the main regression and get
y = Bo + (B + 38X, + Bo X, + B+ U
= Bt 0t 3B, t BuXe By +U
=Bt 0, % + B (Kt 3K,) B+ Y
* Now , the explnatory vanables o going To be X, X, +3%,, and X

- ke can caledlate £ = 6, -1

se g,
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Example 1: Ho: 5, >0, H,:0;<0, df=140.— 2z -fable.
tm f2) ~> p-volue = whal shauld be the

Sgnifant level, given the crbical

o - _ volue of -9.7¢ ¢?

= find the shaoked ea ¥
T, 2

005 ——— T3yt - BB

) ce (B

)
e From the z-table, the value -2.75 corresponds to area = (.003

VQJ‘Q o

e Thus, p-value = 0.003

e Would we reject Hy if we use the significance level = 5%7? Yes .
KRUEY we reject o if p-wolue < sg. leve|
Example 2: Hy: (3; =a;, H,:B3;#a;, d.f=18.

ged Py el

xb&e +-talye

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

We%) erQCJr Hy b/e Hhe ares ig less ‘ngh 005
6 Confidence Intervals (CI) or P"\/B\%Q C0.05

e Confidence Intervales for the POPULATION PARAMETER. (§3;)

/,x The range of values thst would Bfue

e A 95% CI of 3, is given by
the hue B sta 157/ chance.

’ n FO7) R .
{,ﬂec; ook CL = 2 +@~ se (ﬁJ)
P e
{ \ c is the [0 ) percentile in Hhe
Total - ¢y, | l b -distibubon with n-le-1 df
ares l
M -
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Example 1: 95% CI

f) < F -9

W T

-2.06 0 206 = value of q7.5th percentile in the
o A A \ . tos distribution.
The a57.CL por B = [/BJ/ 2.06 -Se. (/913;/% +9.04 fé‘.e-(ﬁj)l 25

Example 2:'99% CI

) O{jf - in

what Percmh'!ef q9.b orar =1-0.0ps = 0.995
L ar@a:ﬂfgﬂ;&m

Z 2L
1l ]

~2.1%% 0 2.781

A > A A A
The oar. ¢t for B = (B -283 * S 7, B+ 2767 » . § |



Inference  —7  Hypodnesis testing abovt ‘5” the frue parameten

WO\ée_ = PD + p\{’_d\)c -+ ‘31 :x\agrience +... .+ W

We wond 10 4est hh‘xﬂhesu obout dhe true impact (B) of each x variolles (educ, experience )
on ihe dependent Variable (Y)
BUT. We dont Know what {we drve P ore. So, we ure B (estimotor) and S.e. (@) 10 fott hypotheses.

{®

— reject

I 1) Testif P = Some vumber

{.3, ‘53 =g —» X} has no impock on Y-

N
\

B = a hypohesired volue }3 Byt — 1unit # in Xy correspond

l\ & oo B=1cke. +0 | uwit “(\ \a

\

aP)
¥ W b-test & = How

PP~ kot
S.e.(é_-,)

, T=f’3’\3>

(6] S.e.(By)

Sigrificance leve| = total area in ihe rejection fegion

(1A d.f 100 F (—‘ ) area=2-(0.5-0.4303) °* S\l?‘)oxe. we colewlade a t-Slalistic = é',-ﬁg = 1.0b
:2%0197 = 0. o
5/. reject vy )
S/ rejed .
; D * Soppose , we are festing
i T . .
g {] \:\\:> (é‘-B) Ho @ Bj=0 , Haip;#0
=285 C=1.0b= L Lo 9 tailed fest.
s.e. By

* P-Value = total shaded area,

(P— valug = significant level which we will reject 4he Ho or prob that we will reject Ho.
% if p-velue < significance level=> reject H,




F-fest motvahjon
° wWe want fo fest fhe cignificence of a group of hypothesic

or - mulfiple hy pofhesis

Grode, = f + Bi#hmes_front 4 B #times_back

tBshr—study + Rlest_GPh + gygender + U
oo sea position doesrit e {mpoct on G

P-0 ad B0 > PR, =0
Ho g0at posifien matters

570 and g, 7o

A S A R A AL
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7 Testing Multiple Linear Restrictions: The F-test

Suppose the model is specified by

Yy = Bo+ brx1+ Pora + Paxs +u
Hy : By=0and B,=0 . ant o fest X andx,
Hq) H, : Hjisnot true both have no ]mpaci‘ on Y.

We can use the F-test to test this type of "multiple hypotheses".
Rig made
1. Our full model is called the "unrestricted" model (ur). Suppose it can be expressed
as:

> Y= P FRX B X, B XU s 2 ReJeoT Jr_}o
y = Bo + Brx1 + By + Baxs + ... + [Brar + u
2. The model which takes out = (which we think its associated § = 0) is called the

restricted model (r).
\s ¢mall wode|

>|” Po kB Xy U is drue >> do not rejed He

+uppose there are " number of B thst we would |ike fo Peﬁ%\rm
& joint ~test & =0

—— eg. in s moglel q=¢
Y = Pot Xy B, T +’8%"LYK—@
Ho - ﬁK’Q/M a BK‘O“Z == /BK =0
(the last g s =0)
Ho o o st frue.

V= BoA B, 4PoXs A B Kig T /?t«—ka"i” +/gk_w><

W

(r)

¥—”/—\/

uy

V—@+z

. +BKXK+L/{,

/



This is alweys (0 b.c- S5R, < R,
Beerytime you add 1 mofe X,
Lhe model will be befier &plained .

U

(SR~ SSRuv)
4

SSRur
(n-K-1)
S d.f. of the “ur” moge)

i:

* 50, If everyhme you add 1 more x variable, the SSR ¢ and R T
U\J\M) dort W@,Jus’c <eep the additigna] x in the model ¢?
» beause everyfime e add 1 more ¥, var (B) will increase,
making the prediction of B less precise
S0 ,ue only keep the addifian ¥ if it Ahey can improve tre model enoigh

~
can § SR (R°$) enoug\\‘

£cP)
can sfam‘ffcarﬁ\\é_# SSR £ £
rejedt Ho o =fs = =0
Ha + Ho isod he
m Ve df. of the ur mode)
SF F o~ Fy,n-ko
© ¢ (eriveal valuey 7

# of joint h\apaﬁxes}g ba‘nﬁ tested .
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3. Some useful facts

D Ry » R, becuse any acblihiona) % would increase £ (improve it)
> SSRur < QSR,\

2) By induding more ¥, the model is cert ainly betor expained.
however) we would like fo vejed He  +he inclusiom of extva
variahles doesn’t improve dho mgel enoudh

4. Other ways to calculate the F-statistics:

fop R 18587
58T 1es

2
We have F = (Ryr - Kzr)
aesttdo 0" (1 -3,

n-k-1__ ictercepl
7
# of obs #ofg)oPQ /3

v if ue wart to test the owrall %\'gni%can(g of tre mode]

bo: P fe=bs = =Pk =0 #l,= otherwise
i
= R =~
E= 4 e oF the motlel & ur
’], RQ. _khe ((!F )) MOdQJ hag NnoO 7( Q{d BN
N-b 1
Example: Suppose we are interested in understanding the determinant of a baseball
player’s salary.
Y salary = season salary I we Ulbn'i' to +€S‘§/ LUN’/H\@Y‘
- years = years in major leagues PQY‘FOHV)GY\CQ/ Mg an\é/ \\MP&C\’

gamesyr = games per year in the league n

) - : 0 Qa\anﬂf

ur avyg = career batting average

hrunsyr = homeruns per year . _ — ) _
rbisyr = runs batted in per year Ho ' /%ba\zg /ghrungtdlr /grb\s\/r O

Ity - Otheruge is trug

e the unrestricted model (ur) is defined by
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ur model ¥ «
~ " -
- . s
. » . » » »
S -
- - Sl = » - -
- e - s - LR LR R R
L 12 - e » » -
) 1 - . . - - -
Shi {0 .§ - » } . e
- o - . . -
e the restricted model (r) is defined by  Wwhen conside rins eath of the Per—PormanCe. X one b» one,
y x nore of them hag a signiﬁ'camL impact &t 57.
- -»
ST R R L - .
FT - Le s & - . .
- . . .
- .. » .
.ow LA . . " »

® Bu-\—) when PQ(\‘pormiﬁ 2N 1:’_i-€S+7
performanues have )ofrﬁ' “mpadf .

Now, our Hy and H, becomes

Y‘_—Z Sg?y\ - Ssﬁup
9 o

QSR e F= R
n-KK -1
= 198 .31) —183. 186
32
182186
f®) 263-5-1
/ letuse 57 level of S

1-R
-1

>

N
A Q,E)B = 7

ek o 5/ since F =955 >06, we reject Hy af 57 sig. leve |
Fas ahd comelude Host performen s howe joint effects
= oN 9@\@@,
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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
P 2z table
= If the d.f. > 30, then when¢ > 1.96, we can reject Hy with §7/ SLE lovel

= 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 z;, we estimate the new regression function and obtain a new set

of B

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

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

Soles -

other CO'WIFBN}
performane

(£O charaderishics

Iike a Simple
Yeﬂrese'lon w/1 X
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Multiple Regression Analysis : Further
Issues

1 Data scaling on OLS statistics
e

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

b@t = 30 + 31Ci93 + Bzfa min ¢,
3

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.

' Whet }‘P we use bweghi— in kl‘oﬁYSmS ??

1kg =1poo g9
PN A A A
Ewea\ﬂﬁ(ﬂ = bweghty _ B . B cigs +_ Bz faminc
1000 1,000 1,000 1000
_oA N A \C :
Ao T oA, 0ge + A, Ta
>> é\(o — o A JAN A 2
Po =B o =

« What i we use. Taming in V3D Cinstesd ot 1000 USD)
bwegm“a = éo + ?\1 ClgS + B\Z "F@fY\i[\Q UeD
Y éL = & . The Wlug of this varigble is going
1,00 fo be 1,000 Hmes larger Han faming

In Other words, 9, = ,\m])a(jr of 1usp ¢ in INcome.

B, = Impact ob 1,00 UD t in /naome.
o What iF we use bwegnt in kg X inome, in B

b, — 5 3 ;
WQBHKS - & J,,ﬁ Cfas + (5)%) ]Cami(\CTHB

00 1000
1,000

This value is going to be 30,000 fimnes
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2 More on functional forms

e Logarithmic Functional Form

usually mears natural le

77
log(y) = By + Bylog(z1) + Bz + u
A)’ = >/1 - Ye
AY1 - S/11 - 5(\7,
1 T
—d 1 1
K l0g (X A 1 ax 1 |
9t X’O\X1 %, 1o OX 2 e /A

with the log y Llog x format, the coeicient 1g qoing to e the desheityl]
(%, eloshitity of y)—~

(price (dermand )

. = |

B = dlogly) - Loy @By
A% oL %, AX,

7> Fwe want the uppen ferm to be 7. change | then

700 2 = i‘
/3 M o 1OOﬁ2 = /n ygfve,n
yAY.SS
that X, INcreases by {unit

e Models with Quadratics ’IOO/Q e = 7 GZ
(uares) DX,
» Copre, \ncreasing/decr@asfng marginal effecks (slope of the. 10 Hcmghfp behuten
Xg \9 I\Sﬂ?+ CUY\SJ!'aYﬁ‘) 'Dgcreagfnﬁ rekurms -
proft (1) 2
s BB X X ” 7 4ot B4 U
Covid -1 e@mple <2 + >(+ Xy i
y{tof cases) 4 oy 1 X+ N H’%fﬁ)’u}%%
ok =P 2B X '~', ¢
(1) (+) Sdays r,‘
> x(days) of 2yt (g,)

/U/CGD'MC)C]/ . Assume mc =1{0
Example : Effects of Pullution on Housing Prices T = (100—0]/ —~ 10>% O\Qm&nd © P-100-q

Pris positi
£o0.C :5_;;:0:%/?21(5?09 4

log(price) = B, + B, log(nox) + By log(dist) 4 Bsrooms + B,room? 4 [sstratio g P 15 nepii



7. Multiple Regression Analysis : Further Issues 7

where
price = housing price
nox = level of pollution
dist = distance from downtown
rooms = number of rooms
stratio = average student per teacher ratio
The estimation result is given by

Tnthe us or many Other ourries students can

SpplY o school in the grea wio hoving 1o falee sy
fost. 90, the lower statio the better schoo.

. e . o8
cme s we RN

log(P{f@%mo@ — P -
TR MR o YR

[

»

. ‘;fic.' o -?o *l - = |
WS 1.4 all Co0s

> all weriables are significant
Consider the effect of "room"

of [0y Cprice) = By + 2By fooms = - 0,553 +2(0.062) - roome

AMooms
logprice % at now ey rooms dOes 1 adddlifipnal room hag g
POsitve IMPBCY 4 l’ogCP“%) 10
. 0= -0%53 2(0.062) roomg
T . rooms - 4.
> oo +

Aos v 4.4 rooms or more
o § fooms or more

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

d\og (price) _ ~0.553 +0.062)rooms
¢ rOoms
|00 % K pri
price pricc — 160 (’ 0.653+ 2(0.062) - 5>
K FOoMe etofal v, O price when

= 00X 0.06% =62 7 (~crease # rOOms 4

f . &, ,
>> U\IL\&“ sboour /.1 Prlce when #00mg 100veests Rfor*n S+D :),?? oM § to #+ s
/o pne =100 (-0.553 +2(0062 )6 ) =121 % EFH1UT =[25%
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3 Models with Interaction Terms

Consider

>3

/—/'A—\
price = By + Bysqrft + Bybdrms + [Bysqrft x bdrms + [5,bthrms + u

N s Yy ot %y
where pricc loraer house.
price = housing price 9Jr Ous
sqr ft = house size (square feet)
bdrms = number of bedrooms Sl house

bthrms = number of bathrooms

S price  _ B i yrft beclrpoms
2 bdrme

= IR, >0 then, oo additional bedroom would increace, price. Mo for 5
lorger %OUSQ?



7. Multiple Regression Analysis : Further Issues 79

4 More on the Goodness-of-Fit and Selection of Regressors

¢ Adding more regressors ALWAYS improve fit — = aluays ¢
' Bub we loe the : egret of free domn’
(9§ - free data point used to eshmste the porameter)
y 1 data point is sacrificed everyhme we estimgle & pameter
¢ UsInY R woud vot punish ffh@v{@ Foo rreny. vegecsors ”

s we we adpsed - or R hen we want +o punich adding
foo any_ regressors,

2
R=1-SSR _ |-SsR
ST al
ST
1— SSR 4l
R (N—k-1)
&d)‘R ) gST
(n-1)

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

Consider Model 1 1F wg, have more. K, 0"[: - h”\/\~'l l, . SSK T &00 'KQL
1 (n-Kk-1) ’

salary  830.63 +0.0163sales +19.63r0¢

~(223.90)  (0.0089) (11.08)
n = 209, R*=0.029, R?=0.020

Consider Model 2

—

log(salary) ~ 4.36 40.2751log(sales) +0.0179r0e
~(0.29) (0.033) (0.004) o
n = 209, R?=0282, R?=0275 — 07,57 of vanahon

Ta Y is QXP\&\‘ﬂed\
So,this ma) is )oQﬁ@r!
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Multiple Regression Analysis with
Qualitative Information:

1 Outline

e 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.

f ) 1 if female
amale =
0 otherwise (or if male)
, 1 if married
married = . L
0 otherwise (of if single)
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3 Models with a single dummy independent variable

Consider
wage = B, + 6o female + Bieduc + u. (1)
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.

N E(woge | Female , edu) = E (B, + Gofensle + B0y 4 Uifemale ,edd)

"Bt G femnale + Biedu + E(y I?Demale/>edu>
= Po + & femnle 4 5, ody V=0 (s mer 1-4holyy

2) Thus
¢ o Elwegelfomale = 1.edu) =4 +8,11) + £ edu - £, + & + 2 edy
o E(Wage|female =0 edu) = £ + C (o) + gedu = o+ B, el

G, = lwoge Hemale = 1, edu) — E(uypaq [femgle = el
oR § = E(W&g@lwtewa\e,ecl® - E(wagelm&le il )

y:UUQje
\ Male: Bo +Bedy
i
/A%male, Bot+ So + Bredu
/3 -
; { ’ Intercept (asSyme. ¢, <o)
: B"+ go

2\ =edu
= By the wey we made| {his regession Funcho “fernle”is gorg o gue
a consfant mpack on wane regoraliess of +he level of edu,
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4 Tt is not possible to include all of the dummy alternatives in the same
model (35 long 35 there s an infercept in the model)

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

WOR = foko + Sofomale T Aelt £ C wmoe 44

For example: (
¥,) (X
It =1 ’ 2 )
>(o = ><’| + X} id. [female|[ male | X,
1 = female+ male > |1 18 !
female = male+1 2 o i |
. 0 1 {
' o 1 I
or ' o]
‘ | o 1
99

TP 4hete are ‘0’ tategores we omit 1 cadegory to avoid
mu wlline&riﬁ}® — winter + spring + sumimer + Jatl

v

winter = 1— spring — summer — fall

thfr - {1 i winter id  winter sprng  summer Py oy, ]
O otherwise [ O © o
\ 1if (in 2 1 O O O 1
S I 3 0o O 1 o

0 otherwrise

4 o O 1 O
efc. © 0 1 @) ) |
0 1 e o

-

o At least one alternative has to be dropped. We treat the dropped alternative as
the "BASE GROUP" or "BASELINE" or "BENCHMARK GROUP".
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84 8. Multiple Regression Analysis with Qualitative Information:
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.
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Comments:

D go rmessures the pred'@o[ d:fference. betupen fomale, & vrole workers
ghven HR sgme marifgl stotus and other Rctors,
Slog (Wage) g FWoge
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« ferrale workers are expeckd to esrn lesg dnan male workes by 29.02 7.,

holding other Refors he same
2) §, mestures the impact of be marred (Marriage premium)
But since It1 <196 or pYo.0s, we don't reject Ho of no impadt.
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9“3 4] snhama\e . ultiple Regression Analysis with Qualitative Information:

Consider a model which includes dummy variables for each gender/marital status
combination— marrmale, marr fem and singfem. (of gnﬁmg\{ — used a9 the bggeaa%)

log(wage) = By + domarrmale + dymarr fem + d3sing fem + [educ + [yexper
+Bseaper? + Bytenure + Bstenure® + u. (8.1)
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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) = [, + dotopl0 + 61711 25 + §3r26 40 + durdl 60 + 5, LSAT
+08,GPA + B4log(libvol) + 5, log(cost) + u.

where topl10, 711 25, 26 40, 741 60 would be equal to 1 when the variable rank falls

into the appropriate range.
** Rank below 60 would be the base case.
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2) € = uR the some hongle.



