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.

1 it female it mornled
0 1t othemisty (° 1t otverwise
log(wage) = f,+ ofemale + Simarried + 3,educ + By exp er + B4 exp er?

+B,tenure + Bstenure® 4 u.

regress lwage female married educ exper expersqg tenure tenursg

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
o vorible
<izfgs) Coef. 5td. Err. t B>|t] [895% 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
exper .0269535 .0053258 5.06 0.000 .0164907 .0374163
expersq -.0005399 .0001122 -4.81 0.000 -.0007603 -.0003196
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
Comments:

1y f, meosure the erpected ditferente beteen Fervale ¢ Male workers given the some morital Hatus and ofher faclors,

alogChage) = _1_ 3roge

dfemale Noge = -0.29
yemale

Wo:_| dnmge = 100+ =0.9

nage
3 Female +femnale rorkers are expetted fo eam lets fhan male worker
by 29.027.y holding other foetor the rame
I avage = i9.0v
3 fevale

1) 9, measures the impott of b6 worried (Marriage premium)
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Consider a model which includes dummy variables for each gender/marital status

combination— marrmale, marr fem and singfem. g‘\nqm\g < Wed a5 the Doie cose

log(wage) = By + domarrmale + dymarr fem + d3sing fem + Preduc + [yexper
(8.1)

+Byeaper + Bytenure + Bstenure® + u.

regress lwage marrmale marrfem singfem educ exper expersq tenure tenursg

Source S5 df MS Number of obs = 526
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. Std. Err. t P>|t| [95% Conf. Interval]
é marrmale .2126757 .0553572 3.84 0.000 .103923 .3214284
(ﬂWMg“ marrfem -.1982676 .0578355 -3.43 0.001 -.311889 -.0846462
singfem -.1103502 .0557421 -1.98 0.048 -.219859 -.0008414
educ .0789103 .0066945 11.79 0.000 .0657585 .092062
N exper .0268006 .0052428 5.11 0.000 .0165007 .0371005
P expersq -.0005352 .0001104 -4.85 0.000 -.0007522 -.0003183
tenure .0290875 .006762 4.30 0.000 .0158031 .0423719
same o5 4 core,
tenursq -.0005331 .0002312 -2.31 0.022 -.0009874 -.0000789
QXQQM‘{QK dm“mg V- cons .3213781 .100009 3.21 0.001 .1249041 .5178521
Comments:

This vegression 5 nat fhe same a5 the previous one.
TH uses “single male" as the baie group. (The previous one wst male single as 2 boue qrowps.)

* 9 Mrosure the experted diforent nwoge ot wunied e g5 compared with Single wakes, holding ofher Tattors constont.
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Single female — p, + b= 0321 -0.410
married female — p +4 < 0.3 -0.108

t married female ggCompared vith singe males, holding otver fachrs donglant.
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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) = [y + 6otopl0+ 61711 25+ 55726 40 + 54741 60 + B, LSAT
+8,GPA + 31og(libvol) + 3, log(cost) + u.
librory volume
where topl10, r11 25, 26 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 toplO rll 25 r26_ 40 r4l 60 LSAT GPA 1llibvol lcost

Source 58 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. Std. Err. t P>|t] [95% Conf. Interval]
topl0 .5393428 / .053542 10.07 0.000 .4333927 .6452928
rll_25 .4716199 V .0390921 12.06 0.000 .3942637 .548976
r26_40 .2790977 / .0346972 8.04 0.000 .2104383 .3477571
the boseline is ronk‘my T4l 60 .182382 J .0283098 6.44 0.000 .126362 .238402
Gﬂhahd orse, LSAT .0060482 .0034919 1.73 0.086 -.0008616 .012958
GPA .1305893 .0818678 1.60 0.113 -.0314122 .2925908
llibvol .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
Comments: + In many caies, the“range of Volue” Serve a5 o befter explanatory Voviable fran the * value " itself
€. gt Moy explain the mode| bettey 1 split into generations
Young o-15
tonk| Topto | 1-25 | 26-%] ete. qenz  lo-29 don't hawe o be fhe same lergth
| | 0 ) tte. as long o5 the splitting spit the impact
l | 0 0
3 | 0 0
. : : 0
10 [ ; _ .
" 0 | 1) % meosures the difference in expected log ¢ salary) of a lan_school graduate
O : from a fop1o university compored fo expected log(olavy) of thoje who qraduated
LA N from the sdnool ranked 61™ and none.
S 0 | 2.) B, ~uie the somg, rotional.
0 . 0 1 ——top 11 -5 :



