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LECTURE / DISCUSSION

Mixed Logit
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Mixed Logit

� Allows for complete relaxation of IIA

� Incorporates fact that different customers have different
preferences

� Accounts for correlation in unobserved factors over repeated
choices by each customer
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Specification

Uin = �nXin + �in

�n � g(�|b,W)

where b is mean of  �n’s
W is covariance of  �n’s
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Lin( n) �
e nXin

�
j

e nXjn

.

Pin � � Lin( ) � g( |b,W)d .

Conditional of  �n , model is logit:

However, each person’s  �n is not known.  Integrate  �n over all its
possible values:

Pin is the mixed logit probability.
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Example
Customer’s Choice of Energy Supplier

Supplier attributes:

Fixed price in cents per kWh
Length of contract
Local utility
Well-known company
Time-of-day rates (11¢ in day, 5¢ at night)
Seasonal rates (10¢ in summer, 8¢ in winter, 6¢ in spring/fall)
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Simple Logit Model:
Same Coefficients for All Customers

Coefficient

Price -0.625

Contract -0.108

Local utility 1.44

Well-known company 0.996

Time-of-day rates -5.46

Seasonal rates -5.84

Willingness to pay for:

1 extra year of contract -0.17

Local utility 2.3

Well-known company 1.6

Time-of-day rates -8.7

Seasonal rates -9.3
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Mixed Logit:
Distribution of Coefficients in Population

Estimated
Parameter*

Standard
Errors*

Price -.8827 .050

Contract mean
     Std. deviation

-0.2125
.3865

.026

.028

Local utility mean
     Std. deviation

2.2277
1.7514

.127

.137

Well-known company mean
     Std. deviation

1.5906
0.9621

.100

.098

Time-of-day rates
     Std. deviation

2.1328
0.4113

.054

.040

Seasonal rates
     Std. deviation

2.1577
0.2812

.051

.022

 



Qualitative Choice Analysis Workshop 142

Econometrics Laboratory � University of California at Berkeley � 22-24 May 2000

Mixed Logit Fits Much Better Than 
Standard Logit

Log likelihood:
at zero -5972.
standard logit -4959.
mixed logit -3619.

Likelihood ratio test of standard logit versus mixed logit:

2(4959 - 3619) = 2680

5 extra parameters

Critical chi-squared with 5 d.f. = 11.07

Reject standard logit relative to mixed logit
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Prob ( > 0) � Prob (z > �mean
std. dev.

� Prob (z > .2125
.3865

� Prob (z > .5498)

� 1 � Prob (z < .5498)

� 1 � .79 � .29

Distribution of Coefficients

Contract Length

Note:              z �
� mean

std. dev.
� N(0,1)

So:
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Local Utility
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Well-Known Company
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Log-Normal Distributions

log (�) � Normal with mean m and standard deviation s

mode: exp (m)

mean: exp (m + s2/2)

std. dev.: exp m �
s 2

2
� exp s 2

2
� 1
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Willingness to pay = Attribute �s coefficient
Price coefficient

If price coefficient is fixed, WTP follows the same distribution as
coefficient, but divided by price coefficient.

Example:

Contract length coefficient � Normal with  
mean = -.2125
std. dev. = .3865

WTP for 1 extra year of contract � Normal with
mean = -.2125/.8827 = -.24
std. dev. = .3865/.8827 = .55
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Distribution of Willingness to Pay

WTP for 1 extra year of contract
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Substitution Patterns

Base
Local utility at 8¢ .86
Enron at 7¢ .14

Scenario 1:  Add another new supplier with seasonal rates

Logit Mixed Logit
Local utility at 8¢ .78 .84
Enron at 7¢ .13 .09
Sears with seasonal rate .09 .07

Scenario 2:  Local utility counters with seasonal rates

Logit Mixed Logit
Local utility at 8¢ .69 .81
Enron at 7¢ .11 .08
Sears with seasonal rate .08 .02
Local utility with

seasonal rate .12 .09
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Pin � � Lin( ) g( | b,W)d

Lin �
e

Xin

�
j

e
Xjn

P̃in �
1
R � Lin(

r)

Calculation of Choice Probabilities

Approximate the integral through simulation.

1.  Draw  � from g(�|b,W)

2.  Calculate logit probability:

3.  Repeat steps 1-2 many times and average the results:
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How to draw  � from g(�|b,W) ?

Suppose  �  has one element and is distributed normal with mean 
b  and standard deviation  s .

1a. Draw  z  from a random number generator for standard
normal

1b. Create  � = b + s�z

Generalize for  � with multiple elements and/or for non-normal
distributions.
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Software:

1. At Kenneth Train’s website

http://elsa.berkeley.edu/~train

Click on "software".
Includes manual and sample runs.
Free, but written in Gauss, so you need to buy Gauss

from Aptech, Inc.

� LIMDEP has mixed logit for cross-sectional data and will
soon have it for panel data.
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LECTURE / DISCUSSION

Customer-Specific Coefficients
with Mixed Logit

"ML/COIT" = Maximum Likelihood with Conditioning of
Individual Tastes
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Mixed logit gives the distribution of coefficients in the
population.

Where does each sampled customer’s coefficients lie in this
distribution?

Local Utility
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h( | yn,b,W) �
P(Yn | ) � g( | b,W)

P(yn | b,W)

�
Lni( ) g( | b,W)

�Lni( ) g( | b,W)d

g(�|b,W) is distribution of  � in the population.

Distribution of  � conditional on sampled customer’s choices:
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E( | yn,b,W) � � h( | yn,b,W)d

� � Lni( ) g( | b,W)d

� Lni( ) g( | b,W)d

Expected  � for each customer:

Approximate each integral through simulation.
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Monte Carlo Results

1 choice situation
Standard deviation of  E(�) .41
Absolute diff.  of  E(�) from  � .73

10 choice situation
Standard deviation of  E(�) .83
Absolute diff. of  E(�) from � .42
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Expected WTP for Each Customer
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Expected WTP for Each Customer
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Comparison of Population Distribution 
of  �’s  with Distribution of  E(�)’s

� E(�)

Contract length
     Mean
     Standard deviation

-.213
.387

-.215
.326

Local utility
     Mean
     Standard deviation

2.23
1.75

2.21
1.38

Known company
     Mean
     Standard deviation

1.59
.96

1.60
0.68

Time-of-day rate
     Mean
     Standard deviation

9.18
2.73

9.26
3.11

Seasonal rate
     Mean
     Standard deviation

9.00
1.80

9.13
2.06
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Prediction of Last Choice Situation

Average Probability 
of Chosen Alternative

Population distribution
(no conditioning) .35

Conditional mean of
coefficients .56

Conditional distribution of
coefficients .52

� COIT improves forecasts considerably
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Procedure Gives Same Kind of Information
as Hierarchical Bayes

But:

� easily accommodates non-normal distributions

� allows for classical specification and hypothesis testing
for population distribution

� does not require derivation and drawing from
conditional posterior distribution of population
parameters

� requires calculation of likelihood function for
population parameters

Important Note:

When model is specified the same, HB and ML/COIT 
give the same results asymptotically.

Paper at:

http://elsa.berkeley.edu/wp/train0999.pdf


