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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

Reminder: the Conjoint Process

 In the previous sessions, we learned how to estimate the 

part-worths (preferences) per segment

 Based on the unveiled preferences, we can design market 

shares simulators to guide managerial decisions, such as 

which assortment to compose, which product to 

introduce on the market and which price to charge.
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Choice Simulator
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Customer Preferences

Estimated part-worths 𝛽𝑖1 𝛽𝑖2 … 𝛽𝑖𝑝

Virtual Market

 Focal product with attributes x1 x2 … xp

 Other products with attributes x1 x2 … xp

i = respondent, i= 1, …, N

p = number of attributes

Predict

Sales, market shares, 

revenues, profit…



Example

 Suppose that the market is composed of 

 Magnum Force, 10 yards, $8.99

 HighFlyer Pro, 15 yards, $8.99

 After discussion with our R&D, we can produce balls that 

can reach 10 yards

 After discussion with our accounting and marketing, we 

can charge for these balls a price of $8.99

 Question: should we partner with Eclipse or use our own 

brand (Long Shot)?
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Example
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Customer Preferences

Estimated part-worths 𝛽𝑖1 𝛽𝑖2 … 𝛽𝑖𝑝

Virtual Market

 Long Shot, 10 yards, $6.99

 Magnum, 10 yards, $8.99

 HighFlyer, 15 yards, $8.99

i = respondent, i= 1, …, N

p = number of attributes

Predict

Sales, market shares, 

revenues, profit…



Goals of the Simulator

1. New product introduction

 What product to offer to maximize shares given the competitive environment? 

2. Product amelioration

 How can I modify an existing product to capture more relative demand? 

3. Sensitivity analysis

 What is the relative price sensitivity of different brands? 

 If I raise my price by 10%, how will it affect my brand and how will it affect 

competitors' brands? 

4. Product portfolio/line optimization

 Product line with products that appeal to distinct segments to increase overall 

share for your product line

 Add one product that occupy a niche that is not currently being served.
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• Specify the set of products available to the 
customer.

Design  
Simulation

• Compute each respondent’s probability of 
choosing one of the available products (choice 
share).  

• Sawtooth has several options for simulating choice 
shares.  We will use “Randomized First Choice,” 
which is the default simulator

Compute 
Choice Shares

• Calculate market share for each product (share of 
preference) by aggregating the choice shares 
across individuals.

Aggregate across 
Respondents

How Does the Simulator Work?
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How Does the Simulator Work?

 Which color is preferred? Consider the following utilities

 Red has the highest average preference. But, does any one 

respondent prefer red?
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Blue Red Yellow

Respondent #1 50 40 10

Respondent #2 0 65 75

Respondent #3 40 30 20

------ ------ ------

Average: 30 45 35



How Does the Simulator Work?

 Which color is preferred? Consider the following utilities

 Blue is “chosen” twice.  Yellow once.

 That is the opposite that what utilities suggested! That is why we 

need the simulator…
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Attribute: Blue Red Yellow

Respondent #1 50 40 10

Respondent #2 0 65 75

Respondent #3 40 30 20

------ ------ ------

Average: 30 45 35

“Choice”

Blue

Yellow

Blue



Simulation Methods

 First choice

 Every respondent selects the product with the highest individual utility 

(winner takes all). Only with HB. Tends to give all shares to one product 

and zero to the others.

 Share of preference

 Shares are estimated using the logit formula. 

 The share of preference for stimulus i in a market composed of J stimuli can be 

calculated using the exponents of the utilities of each stimulus Ui

 It takes into account the relative desirability of all products. Problematic when the 

products are similar (see later: the logit rule assumes Independence of Irrelevant 

Alternatives, called IIA)
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𝑠ℎ𝑎𝑟𝑒 𝑜𝑓 𝑝𝑟𝑒𝑓𝑖 =
exp 𝑈𝑖

 
𝑗
𝐽
exp 𝑈𝑗



Simulation Methods

 First choice

 Every respondent selects the product with the highest individual utility 

(winner takes all). Only with HB. Tends to give all shares to one product 

and zero to the others.

 Share of preference

 Shares are estimated using the logit formula. Takes into account the 

relative desirability of all products. Problematic when the products are 

similar (see later: the logit rule assumes Independence of Irrelevant 

Alternatives, called IIA)

 Randomized first choice

 Combines first choice and shares of preferences. Can be slow but is 

usually the best approach. Can be used with LCA and HB.
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First Choice or Share of Preferences
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Customer 1

Share of Choice

Product Utility Exp(U) First Choice Share of Preference

A 8 2981 100% 94.6%

B 5 148 0% 4.7%

C 3 20 0% 0.6%

Total 3149 Market Shares

Product First Choice Share of Preference

Customer 2 A 50% 50%

Share of Choice B 0% 3%

Product Utility Exp(U) First Choice Share of Preference C 50% 47%

A 4 55 0% 4.7% Total 100% 100%

B 3 20 0% 1.7%

C 7 1097 100% 93.6%

Total 1171

= exp 8
exp 8 +exp 5 +exp(3)



First Choice or Share of Preferences

First Choice 

 Buyers never purchase with 

100% certainty the product 

that gets the highest utility.

 Immune to “share inflation” of 

similar products

Share of Preferences

 Intensity of preferences is 

taken into account.

 Assumes Independence of 

Irrelevant Alternatives, which is 

most often not realistic
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Independence from Irrelevant Alternatives IIA

 Ratio of any two product’s shares is assumed independent of all 

other products

 Red Bus/Blue Bus problem

P = 0.5

P = 0.5



What You Would Expect…

P = 0.5

P = 0.25 P = 0.25



What is Predicted by the IIA

P = 0.33

P = 0.33 P = 0.33



Illustration of the IIA
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Before Introduction of Alternative A

Share of Choice

Product Utility Exp(U) First Choice Share of Preference

B 5 148 100% 88.1%

C 3 20 0% 11.9%

Total 168

After Introduction of Alternative A

Share of Choice

Product Utility Exp(U) First Choice Share of Preference Percentage Loss in Share

A 4.5 90 0% 34.8%

B 5 148 100% 57.4% 34.8%

C 3 20 0% 7.8% 34.8%

Total 259

Both B and C suffer from the introduction, and in proportion to their original shares



Illustration of the IIA
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Before Introduction of Alternative A

Share of Choice

Product Utility Exp(U) First Choice Share of Preference

B 5 148 100% 88.1%

C 3 20 0% 11.9%

Total 168

After Introduction of Alternative A similar to B

Share of Choice

Product Utility Exp(U) First Choice Share of Preference Percentage Loss in Share

A 4.5 90 0% 34.8%

B 5 148 100% 57.4% 34.8%

C 3 20 0% 7.8% 34.8%

Total 259



Illustration of the IIA
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Before Introduction of Alternative A

Share of Choice

Product Utility Exp(U) First Choice Share of Preference

B 5 148 100% 88.1%

C 3 20 0% 11.9%

Total 168

After Introduction of Alternative A similar to B

Share of Choice

Product Utility Exp(U) First Choice Share of Preference Percentage Loss in Share

A 4.5 90 0% 34.8%

B 5 148 100% 57.4% 34.8%

C 3 20 0% 7.8% 34.8%

Total 259

Both B and C suffer from the introduction, and in proportion to their original shares



Illustration of the IIA
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Before Introduction of Alternative A

Share of Choice

Product Utility Exp(U) First Choice Share of Preference

B 5 148 100% 88.1%

C 3 20 0% 11.9%

Total 168

=> ratio in share B/C : 7.39

After Introduction of Alternative A

Share of Choice

Product Utility Exp(U) First Choice Share of Preference

A 4.5 90 0% 34.8%

B 5 148 100% 57.4%

C 3 20 0% 7.8%

Total 259

=> ratio in share B/C : 7.39

B always has 7.39 times more shares than C 



Is IIA Realistic?

 Not realistic to assume that similar items take a proportional share 

from all alternatives

 The resulting net share for both buses is 66.66%, rather than 50% 

when only Red Bus was offered

 We call this “share inflation” for similar products

 A solution to this problem is Randomized First Choice, which 

combines the benefits of first choice and share of preferences.
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Randomized First Choice

Per respondent

1. Repeatedly add random noise to both part-worths and overall utilities

2. Apply first choice rule per realization (per iteration)

3. Compute the choice share of an alternative as the proportion of times 
across all iterations that it had the highest utility

Then across respondents

4. Compute the aggregate choice share as the average choice share 
across respondents

 Takes into account that our model is not perfect

 More realistic shares
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Choice Simulator: Part 2

Aurelie Lemmens



Golf Balls: Attributes and Levels

 Remember:

o Brand [4 levels]: 
 High-Flyer Pro

 Magnum Force

 Eclipse+

 Long Shot

o Performance [3 levels]:
 Drives 5 yards farther than the average ball

 Drives 10 yards farther than the average ball

 Drives 15 yards farther than the average ball

o Price [4 levels]
 $4.99 for a package of 3 balls

 $6.99 for a package of 3 balls

 $8.99 for a package of 3 balls

 $10.99 for a package of 3 balls
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Base Case Scenario



Example: Base Case Scenario

 How much primary demand will a golf ball shop create with the following 

assortment and what are the market shares?

[A]   High-Flyer Pro, drives 5 yards farther than average ball, $4.99 per three

[B]   Magnum Force, drives 10 yards farther than average ball, $6.99 per three

[C] Eclipse +, drives 15 yards farther than average ball, $10.99 per three

 After establishing shares for the base case scenario, we will perform 

modifications.

Base Case Scenario
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Example: Base Case Scenario
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Base Case Scenario

The estimation results.

Be careful (e.g. first choice with HB 

only!!!)



Example: Base Case Scenario
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First Choice rule assumes that every 

respondent selects the product with the 

highest individual utility when computing the 

aggregate choice shares (winner takes all).

Only for HB!!!

Include “no-choice” to account for primary demand



Example: Base Case Scenario

Randomized First Choice

No 0 shares due to added randomness
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New Product Introduction



Optimizing Market Share

 Suppose we are the High-Flyer Pro brand and we know that the current 

market offerings we have to compete with are 

[B]   Magnum Force, drives 10 yards farther than average ball, $6.99 per three

[C] Eclipse +, drives 15 yards farther than average ball, $10.99 per three 

 Which product A should we offer to maximize market share (relative to 

the competition and no-choice)

[A]   High-Flyer Pro, drives ?? yards farther than average ball, $?? per three
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Optimizing Market Share
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Prohibitions

Highest performance level not with price < $8.99

Second highest performance level not with price < $6.99
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Sequential Search on Price

Page 34

Restrictions prohibit 

unrealistic attribute level 

combinations



Sequential Search on Performance
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Optimizing Market Share with Prohibitions

 Sequential search with prohibitions

 Best option is:

Label Shares of Preference Standard Error Brand: Performance: Price:

Product A 44.84% 1.39%

High-Flyer Pro, by 

Smith and Forester

Drives 15 yards 

farther than the 

average ball

$7.99 for package 

of 3 balls

Product B 31.63% 1.26%

Magnum Force, by 

Durango

Drives 10 yards 

farther than the 

average ball

$6.99 for package of 3 

balls

Product C 5.09% 0.55%

Eclipse+, by Golfers, 

Inc.

Drives 15 yards 

farther than the 

average ball

$10.99 for package of 

3 balls

None 18.43% 1.76% * * *
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Product Amelioration



Product Amelioration

 Suppose the market looks like our base case scenario and we sell the High 

Flyer Pro balls:

[A]   High-Flyer Pro, drives 5 yards farther than average ball, $4.99 per three

[B]   Magnum Force, drives 10 yards farther than average ball, $6.99 per three

[C] Eclipse +, drives 15 yards farther than average ball, $10.99 per three

 Our current shares are:

 How can we change our product to gain more shares?

Base Case Scenario
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Product Amelioration

 Sequential search with prohibitions

 Best option is:

We can boost our shares with +6% if we improve the

performance by 10 extra yards and increase our price with $3

Profitability analysis: does the increase in share and price 

compensate the extra costs (R&D)?
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Label Shares of Preference Standard Error Brand: Performance: Price:

Product A 44.84% 1.39%

High-Flyer Pro, by 

Smith and Forester

Drives 15 yards 

farther than the 

average ball

$7.99 for package 

of 3 balls

Product B 31.63% 1.26%

Magnum Force, by 

Durango

Drives 10 yards 

farther than the 

average ball

$6.99 for package of 3 

balls

Product C 5.09% 0.55%

Eclipse+, by Golfers, 

Inc.

Drives 15 yards 

farther than the 

average ball

$10.99 for package of 

3 balls

None 18.43% 1.76% * * *



Profitability Analysis

 Does the increase in share and price compensate the extra costs (R&D)?

 Profit = shares x population size x (unit price – unit cost)
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Population size = 1,000 customers

Shares Price Unit Cost

Net Profits per 

1,000 customers

0.39 $4.99 $2.00 $1,166

0.45 $7.99 $3.00 $2,245

$4.00 $1,795

$5.00 $1,345



Sensitivity Analysis



Price Sensitivity Analysis

 Suppose the market looks like our base case scenario and we sell the High 

Flyer Pro balls:

[A]   High-Flyer Pro, drives 5 yards farther than average ball, $4.99 per three

[B]   Magnum Force, drives 10 yards farther than average ball, $6.99 per three

[C] Eclipse +, drives 15 yards farther than average ball, $10.99 per three

 We would like to charge more for our current offering but we don’t know 

how the market shares would change?

 Our current share is:

Base Case Scenario
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Price Sensitivity Analysis

 Current share:

 38.94% at $4.99

 New shares

 23% at $6.99

 21% at $8.99

 10% at $10.99

 It does not seem good to increase 

price… however:

 Does the higher price compensate 

for the loss in sales?

Page 43



Profitability Analysis

 Profit = shares x population size x (unit price – unit cost)
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Unit cost = $2

Population size = 1, 000 customers

Shares Price Net Profits per 1,000 customers

39% $4.99 $1,166

23% $6.99 $1,148

21% $8.99 $1,468

10% $10.99 $899

At a unit cost of $2, increasing the price to $8.99 is the most profitable option,

even if it generates a decrease in market share of 18%!



Cross-Brand Effects

Price = $4.99 Shares of Preference

Product A 38.94%

Product B 35.24%

Product C 6.46%

None 19.36%

Price = $6.99 Shares of Preference

Product A 23.22%

Product B 43.59%

Product C 8.97%

None 24.22%
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Price = $8.99 Shares of Preference

Product A 21.05%

Product B 46.54%

Product C 8.61%

None 23.81%

Price = $10.99 Shares of Preference

Product A 9.90%

Product B 54.68%

Product C 9.64%

None 25.78%

 The shares of the competitors also change.  Who gain the most from these 

changes?

Shares of Product C (most expensive option) is hardly affected. 

Product B (compromise option) benefits a lot from the change in price.

A group of customers exit the market because the cheap option disappeared



Product Portfolio/Line Extension



Product Line Extension

 Suppose we are High Flyer Pro and we have already introduced a low-cost 
product on the golf market (product A):

[A]   High-Flyer Pro, drives 5 yards farther than average ball, $4.99 per three

[B]   Magnum Force, drives 10 yards farther than average ball, $6.99 per three

[C] Eclipse +, drives 15 yards farther than average ball, $10.99 per three

 We now think this is time to add a high-performance variant to our 
product line

[D] High-Flyer Pro, drives 15 yards farther than average ball, $?? per the three

 At which price should we introduce this variant to maximize our total 
shares/profits?

Base Case Scenario
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Product Line Extension

 At which price should we introduce this variant to maximize our total 

shares/profits? 

 The goal is to:

 Minimize cannibalization

 Steal from competitive sales

 Grow primary demand

 The current market situation is:
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Product Line Extension
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Product Line Extension

$4.99 $6.99 $8.99 $10.99 

Product D 54.51% 33.39% 28.76% 11.43%

My Netted Share 64.05% 57.36% 53.14% 44.93%

Page 50

 We had 39% of the market 

with the low-cost product

 If we introduce the high-

quality variant, we can 

increase our market 

share up to 45%-53%, i.e. 

a boost of 6%-14%.

New Product D

Netted Share A+D

(Full product line)

Price level

Share before introduction

Scenario 1 Scenario 2



Cannibalization

 The increase in total shares comes at the cost of a decrease in the share of 

Product A

 There is less cannibalization when the price is higher (attracts different 

segments…)
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$4.99 $6.99 $8.99 $10.99 

Share A prior to extension 38.94% 38.94%

Product D 54.51% 33.39% 28.76% 11.43%

My netted shares 64.05% 57.36% 53.14% 44.93%

Net increase in share
= netted share – share A prior to 
extension 14.20% 5.99%

Cannibalization from A
= netted share – share A prior to 
extension – product D -14.56% -5.44%

Scenario 1 Scenario 2



Profitability Analysis

Population size = 1,000 customers

Shares Price Unit Cost Net Profits per 1,000 customers

Product A before extension 39% $ 4.99 2 $ 1,166 

Scenario 1:

Product A after extension 24% $ 4.99 2 $ 718 

Product D 29% $ 8.99 4 $1,447 

Total profit after extension $ 2,165 

Scenario 2:

Product A after extension 34% $ 4.99 2 $ 1,017 

Product D 11% $ 10.99 4 $ 769

Total profit after extension $ 1,786 
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 Profit = shares x population size x (unit price – unit cost)

Extension is profitable, especially at $8.99, despite the higher cannibalization



Conclusions

 The choice simulator is like a crystal ball!

 Almost any analysis/scenario you have in mind can be realized 

 As long as you have part-worths and costs, you can determine what is the 

most profitable strategy for the firm

 Maximizing shares can be different from maximizing profits

 Be careful: scenarios can only use levels that have been implemented in the 

CBC design

 Extrapolation to new levels is possible for continuous attributes but has to be 

done with care (Lucas Critique)
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