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What Have We Learned Last Week

 3 methods to analyze the CBC data

 Counting Analysis

 Logit 

 Latent Class Analysis

1Determine 
the type of 
study

•e.g. rating or 
choice-based

2 Identify the 
relevant 
attributes

•Which and how 
many?

•Example

3 Specify the 
attributes’ 
levels

•Which and how 
many? 

•Example

4Design 
questionnaire

• Which products 
to include?

5 Collect data 
from 
respondents

•Which channel, 
format and 
layout?

6 Estimate part-
worths

•Evaluate the 
attributes’  
levels

7 Design 
market 
simulators

•What if 
scenarios in 
hypothetical 
markets



Hierarchical Bayesian Analysis



Hierarchical Bayes

 Latent Class: segment-specific preferences

 HB: individual-specific preferences: k = respondent

Assumes that the probability than an individual will choose one of the m

alternatives i from the choice set C is:

𝑝𝑘 𝑖 𝐶 =
𝑒𝑥𝑝 𝑈𝑖𝑘

 𝑗=1
𝑚 𝑒𝑥𝑝 𝑈𝑗𝑘

=
𝑒𝑥𝑝 𝑥𝑖𝜷𝒌

 𝑗=1
𝑚 𝑒𝑥𝑝 𝑥𝑗𝜷𝒌
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𝑝𝑠 𝑖 𝐶 =
𝑒𝑥𝑝 𝑈𝑖𝑠

 𝑗=1
𝑚 𝑒𝑥𝑝 𝑈𝑗𝑠

=
𝑒𝑥𝑝 𝑥𝑖𝛽𝑠

 𝑗=1
𝑚 𝑒𝑥𝑝 𝑥𝑗𝛽𝑠 Thomas Bayes (1701-1763)

𝛽𝑘 ~ N(𝛽0 ,σ)



LCA vs HB

 LCA uses the information about 

all respondents

 LCA identifies customer segments 

& segments are easier to target

 If the customer base is truly 

segmented in groups, LCA is more 

accurate.

 Choice simulators are less 

accurate than with HB.

 HB uses the information about all 

respondents

 HB allows for differences between 

all respondents

 HB can be used in combination 

with clustering but it is less efficient 

than LCA

 If preferences are more 

continuously distributed, HB is 

more accurate

 Choice simulators are more 

accurate than with LCA.



Thought Experiment

 I pick a random number between 0 and 10 and you have to 

guess whether it is higher than 5

 Your guess? Equal chance

 I pick a second number between 0 and 10 and inform you it 

is higher than the first number I picked.

 Your guess? Updated belief decreases

 I pick a third number between 0 and 10 and inform you it is 

higher than the first number I picked.

 Your guess? Updated belief decreases even more

Original number:   2
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New information

New information

Prior belief

?



Mechanism: Bayesian Updating

 In each new round of belief updating, the most recent 

posterior becomes the prior for the new calculation.
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Estimating Customer Preferences

𝐏(𝛃|𝐲) =
𝐏(𝐲|𝛃) 𝐱 𝐏(𝛃)

𝐏(𝐲)
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Data: probability of observing a 

choice given the preferences

Posterior: updated guess 

about preferences after 

observing choice
Prior: guess about preferences 

before observing choice

𝜷? Path-worth of a customer (preference)



Iterative Process
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Burn-in

𝛽𝑘 ~ N(𝛽0 ,σ)



Sample (Average) Utilities
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𝛽0 σ



Posterior Distribution
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Utility of a price of $10.99 

across respondents

On average, rather negative price sensitivity

& some are less price sensitive
But some are more price sensitive

Population average = -61.04



Attribute Importances (HB)
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HB



Attribute Importances (logit)
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LOGIT



Individual Importances

Page 15

Can we characterize the 

differences between 

respondents?

If a new customer comes in, 

what can we say about his 

own preferences?



Profiling

 We can segment after HB, e.g. based on play frequency
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Conclusions

 Count analysis and Logit are useful analyses as a first step, 

but cannot be used to design a marketing strategy.

 They can also give us a hint on the potential interaction effects 

in the data

 LCA and HB are appropriate to design effective 

marketing strategies

 LCA is managerially more intuitive and allows the firm to focus 

on a segment of the customers

 HB is closer to the truth but can be harder to understand

 always use in combination with profiling variables
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