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Multinomial Logit Model
Maximum Likelihood Estimates
Model estimated: May 23,
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2008 at 06:04:49PM.

Dependent variable USE1l
Weighting variable None
Number of observations 500

Iterations completed 6

Log likelihood function -272.1833

Restricted log likelihood -342.2049

Chi squared 140.0432

Degrees of freedom 24

Prob [ChiSgd > value] = .0000000

Hosmer-Lemeshow chi-squared = 10.30787

P-value= .24408 with deg.fr. = 8
_____________________________________________ +

————————— B et el e T TR
|Variable | Coefficient | Standard Error |b/St.Er.|P[|Z]|>z]
————————— B i R e et R TR P

Characteristics in numerator of Prob[Y = 1]

Constant -1.631187460 .64389947 -2.533 .0113
X1 -.6954718361 .22349241 -3.112 .0019
X2 .1781583462E-01 .13741541E-01 1.296 .1948
X3 -.4997998806 .26098919 -1.915 .0555
X4 .5044095774 .28230841 1.787 .0740
X5 -1.306522200 .23090601 -5.658 .0000
X6 .2487604836E-02 .20170383E-01 .123 .9018
X7 -.2994667971E-06 .35090560E-06 -.853 .3934
X8 .1030487655E-05 .11866517E-05 .868 .3852
X9 .6144421986 .23414454 2.624 .0087
X10 .6605529603E-01 .29779554 .222 .8245
X11 .9253498456 .33474298 2.764 .0057
X12 -.4236198048 .30103152 -1.407 .1594
X13 -.2006377579 .25281215 -.794 .4274
X14 .4356453218E-01 .28450758 .153 .8783
X15 .9970661842 .23140573 4.309 .0000
X1l6 .3264707372 .21864900 1.493 .1354
X17 .5001922578 .21739426 2.301 .0214
X18 -.3599535694 .26262431 -1.371 .1705
X19 -.5416941343 .28881567 -1.876 .0607
X20 -.1705289050 .22924479 -.744 .4570
X21 .5503159953E-01 .23050249 .239 .8113
X22 -.1990141857 .25829213 -.771 .4410
X23 .1365107890 .26036821 .524 .6001
X24 1.407189875 .29968355 4.696 .0000
(Note: E+nn or E-nn means multiply by 10 to + or -nn power.)
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Information Statistics for Discrete Choice Model.
M=Model MC=Constants Only M0=No Model

Criterion F (log L) -272.18327 -342.20485 -346.57359
LR Statistic vs. MC 140.04316 .00000 .00000
Degrees of Freedom 24.00000 .00000 .00000
Prob. Value for LR .00000 .00000 .00000
Entropy for probs. 272.18327 342.20485 346.57359
Normalized Entropy .78535 .98739 1.00000
Entropy Ratio Stat. 148.78064 8.73748 .00000
Bayes Info Criterion 693.51713 833.56030 842.29777
BIC - BIC(no model) 148.78064 8.73748 .00000
Pseudo R-squared .20462 .00000 .00000
Pct. Correct Prec. 72.00000 .00000 50.00000
Means: y=0 y=1 y=2 y=3 yu=4 y=5, y=6 y>=7
Outcome .5660 .4340 .0000 .0000 .0000 .0000 .0000 .0000
Pred.Pr .5660 .4340 .0000 .0000 .0000 .0000 .0000 .0000
Notes: Entropy computed as Sum(i)Sum(j)Pfit(i,j)*logPfit(i,]) .

Normalized entropy is computed against MO.

Entropy ratio statistic is computed against MO.

BIC = 2*criterion - log(N)*degrees of freedom.

If the model has only constants or if it has no constants,

the statistics reported here are not useable.

Partial derivatives of probabilities with
respect to the vector of characteristics.
They are computed at the means of the Xs.
Observations used are All Obs.

|Variable | Coefficient | Standard Error |b/St.Er.|P[|Z]|>z] |
--------- e it S e T
Characteristics in numerator of Prob[Y = 1]
Constant -.3934317719 .15375134 -2.559 .0105
Marginal effect for dummy variable is P|1 - P|O.
X1 -.1651492648 .51640494E-01 -3.198 .0014
X2 .4297063063E-02 .33118895E-02 1.297 .1945
Marginal effect for dummy variable is P|1 - P|O.
X3 -.1186416117 .60502354E-01 -1.961 .0499
Marginal effect for dummy variable is P|1 - P|O.
X4 .1238394756 .69795390E-01 1.774 .0760
Marginal effect for dummy variable is P|1 - P|O.
X5 -.3075027476 .51011276E-01 -6.028 .0000
X6 .5999940549E-03 .48650273E-02 .123 .9018
X7 -.7222943743E-07 .84595536E-07 -.854 .3932
X8 .2485468986E-06 .28602331E-06 .869 .3849
Marginal effect for dummy variable is P|1 - P|O.
X9 .1468284498 .54983701E-01 2.670 .0076
Marginal effect for dummy variable is P|1 - P|O.
X10 .1598901755E-01 .72323114E-01 .221 .8250
Marginal effect for dummy variable is P|1 - P|O.
X11 .2023987814 .63524342E-01 3.186 .0014
Marginal effect for dummy variable is P|1 - P|O.
X1l2 -.1037046199 .74253010E-01 -1.397 .1625
Marginal effect for dummy variable is P|1 - P|O.
X13 -.4838159897E-01 .60902879E-01 -.794 .4270
Marginal effect for dummy variable is P|1 - P|O.
X14 .1052930853E-01 .68901060E-01 .153 .8785
Marginal effect for dummy variable is P|1 - P|O.
X15 .2389932099 .53867007E-01 4.437 .0000
Marginal effect for dummy variable is P|1 - P|O.
X1l6 .7824260252E-01 .51966489E-01 1.506 .1322
Marginal effect for dummy variable is P|1 - P|O.
X17 .1191289279 .50822878E-01 2.344 .0191
Marginal effect for dummy variable is P|1 - P|O.
X18 -.8745360071E-01 .64008869E-01 -1.366 .1719
Marginal effect for dummy variable is P|1 - P|O.
X19 -.1300720919 .68691350E-01 -1.894 .0583
Marginal effect for dummy variable is P|1 - P|O.
X20 -.4104720771E-01 .55022936E-01 -.746 .4557
Marginal effect for dummy variable is P|1 - P|O.
X21 .1328369244E-01 .55678133E-01 .239 .8114
Marginal effect for dummy variable is P|1 - P|O.
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X22 -.4826357975E-01 .62912001E-01 -.767 .4430 .67400000
Marginal effect for dummy variable is P|1 - P|O.
X23 .3307073037E-01 .63311867E-01 .522 .6014 .30800000
Marginal effect for dummy variable is P|1 - P|O.
X24 .3246161052  .63531362E-01 5.110  .0000 .53400000
(Note: E+nn or E-nn means multiply by 10 to + or -nn power.)
et it +
Fit Measures for Binomial Choice Model
Logit model for variable USEl
e s B & 4 B +
Proportions P0= .566000 P1l= .434000
N = 500 NO= 283 Nl1l= 217
LogL = -272.18327 LogL0 = -342.2049
Estrella = 1-(L/L0)”"(-2L0/n) = .26902
e +
Efron McFadden Ben./Lerman
.24879 .20462 .63196
Cramer | Veall/Zim. Rsgrd ML
.25086 .37865 .24428
Y i N T +
Information Akaike I.C. Schwarz I.C.
Criteria 1.18873 699.73174
e i it +

Frequencies of actual & predicted outcomes
Predicted outcome has maximum probability.

Threshold value for predicting Y=1 = .5000
Predicted

________________ O W
Actual 0 1 | Total
________________ 4+ —---=

0 223 60 283

1 80 137 217
________________ b —mmmo
Total 303 197 | 500
Analysis of Binary Choice Model Predictions Based on Threshold = 5000

Sensitivity = actual 1ls correctly predicted 63.134%
Specificity = actual 0Os correctly predicted 78.799%
Positive predictive value = predicted 1s that were actual 1s 69.543%
Negative predictive value = predicted 0s that were actual 0s 73.597%
Correct prediction = actual 1s and 0s correctly predicted 72.000%

False pos. for true neg. = actual 0s predicted as 1s 21.201%
False neg. for true pos. = actual 1ls predicted as 0s 36.866%
False pos. for predicted pos. = predicted 1s actual Os 30.457%
False neg. for predicted neg. = predicted 0s actual 1s 26.403%
False predictions = actual 1s and 0s incorrectly predicted 28.000%
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