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LIKELIHOOD RATIO TEST EXAMPLE - PROBIT
MODEL

The data set on voting behaviour is from Pindyck and Rubinfeld,
Econometric Models and Economic Forecasts, 1998, Fourth Edition,
Table 11.8, p. 332.

The variables are:

YESVM = dummy variable equal to 1 if individual voted yes in the
election; 0 if they voted no.

PUB12 =1if 1 or 2 children in public school; =0
otherwise

PUB34 =1 if 3 or 4 children in public school; = 0 otherwise

PUBS =1 if § or more children in public school; = 0 otherwise
PRIV =1 if 1 or more children in private school; = 0 otherwise
YEARS = number of years living in the community

SCHOOL =1 if individual is employed as a teacher; = 0 otherwise
LOGINC= logarithm of annual household income (in dollars)

PTCON = logarithm of property taxes (in dollars) paid per year

Pr.(YESVM = 1) = F(PUBI12, PUB34, PUBS, PRIV, YEARS, SCHOOL,
LOGINC, PTCON) + ERROR

\\
Dependent Variable: YESVM
Method: ML - Binary Probit (Quadratic hill climbing)
Sample: 195
Included observations: 95
Convergence achieved after 6 iterations
QML (Huber/White) standard errors & covariance
Variable Coefficient Std. Error z-Statistic Prob.
[ -2.958854 4.468545 -0.662151 0.5079
PUB12 0.368347 0.388089 0.949130 0.3426
PUB34 0.691512 0.438233 1.577954 0.1146
PUBS 0.295633 0.774494 0.381712 0.7027
PRIV -0.211105 0.452844 -0.466176 0.6411
SCHOOL 1.582916 0.481557 3.287077 0.0010
YEARS 0.015767 0.017930 -0.879372 0.3792
LOGINC 1.314272 0.440957 2.980501 0.0029
PTCON -1.464083 0.570259 -2.567401 0.0102
Mean dependent var 0.621053  S.D. dependent var 0.487699
S.E. of regression 0.464050  Akaike info criterion 1.308242
Sum squared resid 18.51841  Schwarz criterion 1.550189
Log likelihood -53.14151  Hannan-Quinn criter. 1.406007
Restr. log likelihood 63.03691  Avg. log likelihood -0.559384
LR statistic (8 df) 19.79080 McFadden R-squared 0.156978
Probability(LR stat) 0.011157
Obs with Dep=0 36 Totaiobs 95
Obs with Dep=1 59




Dependent Variable: YESVM

Method: ML - Binary Probit (Quadratic hill climbing)
Date: 02/10/06 Time: 08:55

Sample: 195

Included observations: 95

Convergence achieved after 6 iterations

QML (Huber/White) standard errors & covariance

ll,o

Variable Coefficient Std. Error z-Statistic Prob.
C -5.133959 4.107513 -1.249895 0.2113
SCHOOL 1.793063 0.424241 4.226515 0.0000
LOGINC 1.327226 0.426446 3.112292 0.0019
PTCON -1.137838 0.525152 -2.166681 0.0303
Mean dependent var 0.621053  S.D. dependent var 0.487699
S.E. of regression 0.458992  Akaike info criterion 1.243574
Sum squared resid 19.25497  Schwarz criterion 1.351106
Log likelihood -55.06975 Hannan-Quinn criter. 1.287025
Restr.Jog likelihood -63.03691  Avg. log likelihood -0.579682
LR statistic (3 df) 16.93432 McFadden R-squared 0.126389
Probability(LR stat) 0.001170
Obs with Dep=0 36  Total obs 95
Obs with Dep=1 59

Test joint hypothesis that all coefficients of the omitted 5
regressors are zero:

LRT = 2[(-53.14151) — (-55.06975)] = 3.856 —— anmv
(5% crit. Value = 11.07)
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1466 A. W. GREGORY AND M. R. VEALL
TABLE 1

NUMBER OF REJECTIONS AT THE 5 PER CENT LEVEL IN 1000 TrRIALS USING WALD TESTS OF
SIMPLE NONLINEAR RESTRICTIONS

Form of
Case - Restriction N=20 N=30 N=50 N =100 N =500
Null hypothesis true:
B,=10.0, B,=0.1 A 293 253 206 142 78
B 65 62 63 64 39
B,=5.0, B,=0.2 A 201 152 119 108 77
B 64 58 57 48 56
B,=20, B,=0.5 A 86 89 78 58 43
B 61 53 71 64 40
B,=1.0, B,=1.0 A 53 45 53 43 44
B 69 47 65 46 47
Null hypothesis false:
B;=15, B,=10 A 443 554 833 985 1000
B 278 399 728 971 1000
B,=1.0, B,=05 A 65 196 601 992 1000
B 584 775 998 1000

v 943

(with one degree of freedom because there is only one restriction). Using (4), the two

alternative Wald test statistics can be calculated as:
(5) W"=(élﬁz—l)z/(ﬁgv“+2v,2+ vzz/ﬁi)
and

(6) W2 = (18, =10/ (Bivus +2B,B010 + Biosa),
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rrvne st
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ﬁ 1&&.:) ﬁ_\\a H*v = _0\)&' mﬁfv = ~\$... = TA.
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() LM = Dy (8o) z%(&)™ DAL, (&)

= (v t-5w) (Z )% v )

- >N ,.ﬁwlu.s»u.—‘r

p )
I X\.MC
Tn sadk caer, reject He F test
shhs he excaeds emheal X, vale
fov- chosen tect size,
E.. ( Binomial dist'a. )
L = "Cu P*C1-p)"7
\&ou\\ = conit. + xlogp +m\.‘unv~ouT|m.u
Gy /op) = % - S5
- .ﬂ = ﬁ».
1 + - r - n-x
3oy L /3pY) = =P =N
Cunsidecr Ho - wﬂ.\.r w Hitp+na

\..W., LRT = IN\Pu MNo \N.w
> NN\&MU |\Nﬁwa

so LRT = PM const. + 2¢ leg (%)

¥y (a-2) T@m_ -Xh ) =~ const.

—x g (%) = (a0 1g ()
Pﬁ xlog (%) + (a-x) (5 (1-%% )

-n \@A?ﬂ\w

A
S J«W.» M ﬂ% Ho is twae
(b)) Wald Tet:
W= (B-%)I*(F) (F-4)
s T = -£& [tlgl/ap)
- M\RlCS _ n—-eclx) w
TN h—l_OU.r
- ne nG-p) S n
(G ] = 1%
2h = Ligt (WTV = (%75
n-2 .
= u—.\hﬁflﬁyu
N -
MR T (Lim. [RI*] =741
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Z e A (Fen) TFUT S X,

ot F = %
o LM = \U?mu P. \mev \H*mmoul U—.u ¢, ﬂT)ow

n -2

Dlag, o= ( F ) - E=
= 2 (oe=ta-x)) = 2(2%-n)

aﬁHmmmWov - >\ﬁ&2\.\r\wn&>

So, M= [2 tax-n ) J* /%n
N

Bugpose tat A= doo + 2 = Lo

Ten - LRT = 4.02%

W 4-16 7

LM < 4.000

mu‘:x 0.:.(7.0?_ value %Y)«VNMPC = u.wh_._UIu

TIn Rach case, just reject Ho .



