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What is Conjoint Analysis?

CON - |OINT



conjoint
/kan d3zoInt/ ©)

adjective
adjective: conjoint

combining all or both people or things involved.
"the conjoint involvement of the two cerebral hemispheres”

Origin
OLD FRENCH

conjoindre ) | ,,
o oo Join together
conjoin Middle Enalisk

Middle English: from Old French, past participle of conjoindre (see conjoin).

Translate conjoint o Choose language

Use over time for: conjoint

80 185 1900 950 2010



What is Conjoint Analysis?

» Products are represented as bundles of attributes.

» Levels of each attribute define the product.

Product (Stimulus)

Attribute

Brand:

Packaging:

Volume:

Taste:

Conjoint Analysis Fall 20117

Level

Coca Cola

Can

|2 oz

Classic
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What is Conjoint Analysis?

Conjoint Analysis Fall 2018

None of them



What it is Used for?

» Conjoint analysis is a survey-based technique that allows
the analyst to understand people’s preferences for a
[product / service / brand /| medical treatment /
job | course] and especially the trade-offs they make in

making choices.
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Trade-Off between Product Attributes

lllifi.ul

O US dollars 114K US dollars
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Why Conjoint Analysis?

» In direct surveys, respondents might say they consider all attributes
important

Not informative

» Conjoint enforces tradeoffs between attributes
All attributes evaluated at once

Respondents evaluate “complete” products with both strong and weak attributes

» Conjoint reduces problem of socially desirable answers

» Conjoint adds realism

In real-life consumers evaluate products, not isolated attributes (do they
consciously know which attributes matter?)

» Conjoint analysis is straightforward

Suitable software is available (Sawtooth)
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Why is that Relevant?

» Every year, many new products are introduced. .
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Why is that Relevant?

» But very few succeed...
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Course Objectives

» That is a major issue for companies...

Top 20 companies in R&D investments (Euro million)
a 1,000 2,000 3,000 4,000 5,000 6,000 7,000 E,000

1. Toyota Motor, lapan (4]

2 Microsoft, Usa (3]

3. Volkswagen, Germany (5]
4 Movartis, Switzerland (&)

5 5amsung Electronics, South Koreal7?)

6. Pfizer, UsA (2]

7.Roche, Switzerland (1)

B Intel, USA (12)

9. General Motors, USA [9)
10 Merck U5, USS (5]

11 lohn=on & lohnson, USA (10)
12.Daimler, Germany [13])
13. Panazonic, Japan [15]
14. Honda Motor, lapan [17)
15 Mokia, Finland [11)
16.5anofi, France (14)
17.GlaxosmithKline, UK (18]
18 Sony, lapan [19)

19, Sierens, Germany [(12]

20.Mizzan Motor, lapan (23]
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Course Objectives

» At the end of this course, you will be able to help companies design products that

work:

~

»  Which new product to launch?

» How to position existing products better?

» How to price existing and new products?

~

\ » How to manage product portfolios / product line designs? /

Conjoint Analysis Fall 2018

Session | -
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Naar welk product gaat je keuze uit?

0% suiker vervangen door Stevia 509 suiker vervangen door Stevia  30% suiker vervangen door Stevia 30% suiker vervangen door Stevia

HEERLIJK
VERFRISSEND

€1,99

DEELS GEZOET
MET STEVIA

€199

© Valerie Vos, MSc Thesis 2015

» Conjoint Analysis Fall 2018 Session | - Page I3



Why Do We Need a Course for This?

» Product design decisions are highly complex...

De nieuwe MacBook Air.
Power in overvioed. De hele dag.

11-inch vanaf € 1.029 | 13-inch nu vanaf € 1.129
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Why Do We Need a Course for This?

» A product is characterized by many, many, many attributes. ..

LA —
% ™ ~
? 3 i y
8 4 erteJ f Ty,
7 5 inside
. CORE'iS . v
All-Day Processors 802.11acWi-Fi Flash Storage
Battery and Graphics

Thunderbolt Display, Camera, Multi-Touch Trackpad Backlit Keyboard
and USB 3 and Mics
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11.6-inch LED-backlit

glossy display

Up ta 1.7GHz dual-cors
Intal Core i7 procassor

0.11 to 0.68 inch thin;
2.8 pounds

Specificats

1.20Hz dual-cora Intal
Cora i5 or 1.70H=z dual-
cora Intel Cora i7

ErocCassor

4GE or 80E mamory

Up to 31208 flash

storage

Intal HD Graphics 5000

Battery

Integrated 32 B-watt-hour
lithium—-pohlymar battary

45W MagSafa 2 power
adaptar with cabla

managamant systam
Magsafa 2 powsr port

Up to 2 hours wirclass

wab
Display
11.6-inch LED-backlit

glossy widascraan display

Other Features

Two USE 2 ports

Thundarbolt port

12.2-inch LED-backlit
glossy display

Up to 1.7CHz dual-tora
Intal Cora i procassor

0.17 to 0.68 inch thin;
Z.56 pounds

1.2GHz dual-core Intal
Cora i5 ar 1.70Hz dual-
cora Intal Cors i7

pProcassor

4GE or BGE mamory

Up to 512GE flash

storage

Intal HO' Graphics 3000

Intagrated 54-watt-hour
lithium-polymar battary

45W MagSafa Z powar
adaptar with cabla

managemant Systam
Mag5Safa 2 powsr port

Up to 12 hours wiralass
wab

12.2-inch LED-backlit

glassy widascrean display

Two USE 3 ports

Thundarbelt port

12.2-inch LEC-backlit
glossy display

Up to 2.9CHz dual-cora
Intal Cora i7 procassor

0.95 inch thin; 4.5

pounds

2.5GHz dual-cora Intsl
Cora i5 or 2.9GHz dual-
cora Intal Cora i7

processor

4GE or EGE mamaory

Up to 1TE 5400-rpm hard
driva; or up to 51208
solid-stata driva

Intal HD' Graphics 4000

Intagratad 62.5-watt-
hour lithium-polymer

battary

50W MagSafe powar
adaptar with cabla

managemant systam
Magiafe powar port

Up to 7 howrs wiralass

wah

12.2-inch LED-backlit

glossy widascraan display

Two USE 2 ports
Oma FirsWira BO0 port

Thunderbolt port

15-inch MacBook Pro
From $1759

15.4-inch LED-backlit
glossy display

Up to 2.7CGHz quad-cora
Intal Cora i7 processor

0.95 inch thin; 5.5

peounds

2.20Hz, 2.60Hz, or
2.7CGHz quad-cora Intal

Cora i7 procassor

4GB or SGE mamaory

Up to 1TE 5400-rpm hard
driva; or up to 512GE
solid-stata driva

Intal HD Graphics 4000

Intagratad 77.5-watt-
houwr lithium—-pohymar

battary

B5W MagZafe powar
adapter with cabla

managamant systam
MagSafa powsr port

Up to 7 hours wirslass

wab

15.4-inch LED-Ebacklit

glossy widascraan display

Two USE 2 ports
Onia FiraWira 300 port

Thundsrbolt port

13-inch MacBook Pro
with Retina display
12.3-inch LED-backlit
Ratina display

Up to 2.0GHz dual-cors
Intal Core i7 procassor

0.75 inch thin; 2.57

pounds

2.50Hz or 2.6GHz dual-
cora Intel Cora i5; or
2.90Hz or 2.0CHz dual-
cora Intel Cora i7

Procassor
BEGE mamory

Up to FEAGE flash

storage

Intal HD Graphics 4000

Integratad 74-watt-hour
lithium-pohymar battary

EOW MagSafa 2 powsar
adaptar with cahla

managamant systam
Mag5afa 2 powsr port

Up to 7 hours wiralass

wab

13.2-inch LED-backlit
Ratina display

Two USE 2 ports

Two Thundarbolt ports

HDMI port

15-inch MacBook Pro
with Retina display
15.4-inch LED-backlit
Ratina display

Up to 2.8CHz qguad-core
Intal Cora i7 procassor

0.71 inch thin; 4.45

pounds

2 4CHz, Z.7CHz, or
Z2.BGHz quad-cora Intal

Core i7 procassor

Up to 1668 mamory

Up to 7EEGE flash

storage

Intal HDY Graphics 4000

Intagrated 95 -watt-hour
lithiurm—polymar battary

85W MagSafa 2 powsar
adaptar with cable

managamant systam
MagSafa Z powar port

Up to 7 hours wiralass

wab

15.4-inch LED-backlit
Ratina display

Two USE 3 ports

Twa Thunderbolt ports

HDMI port

Page 16



Why Do We Need a Course for This?

» And some of these attributes are very complex to understand

[ Current tix oacepiaon per Fedari

I's anach Y1) |
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Examples of Application

More than just product design...




Customer Complains on Social Media

Conjoint Analysis Fall 2018 Session | - Page 19



How Customer Service Can Turn
Angry Customers mto Loyal Ones

by Wayne Huang, John Mitchell, Carmel Dibner, Andrea Ruttenberg, and Audrey Tripp

iment  wH TExT 517E :E::: nT  $2.95EUY CODIES

PLEASE HOLD,
YOUR CALL IS
IMPORTANT 10 US...

https://hbr.org/20 | 8/0 | [how-customer-service-can-turn-angry-customers-into-loyal-ones




=— Ross Sheingold “RossSheingold gm
£ It's funny that @AmericanAlr is responding to every tweet coming

their way. Especially when this happens: yfrog.com/od7 1yxp
Retweeted by lan Schafer
Hide photo 4~ Reply t3 Retweet ¥ Favorite e** More

\ AmericanAir
. murphmarkd Thanks for your support! We look forward to a
Q. bright future as the #newAmerican. bitly/ARRIVING
B murphmarkd

® S Wl Congrats to ““americanair and “usairways on creating the
largest, shittiest airline in the world.

2% YFrog Flag this media

e |
S atat  \—
) ——4

= verizon
BT

Sprint

T-Mobile & W Follow
@TMobile

@RamblingRooney You know there is an alternative

to old-school wireless carriers, right? It’s called
@TMobile, the #uncarrier ~ Lisa A

11:11 AM - 26 Nov 2013

3 RETWEETS 2 FAVORITES - 13 %
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Identifying Relevant Attributes

» How to respond to customer complaints?

Should we react at all?

Customers who received any kind of response to their tweet were willing to pay
* $9 more for a ticket on that airline in the future.
* $8 more, on average, for a monthly wireless plan from that carrier

Conjoint Analysis Fall 2018 Session | - Page 22



Identifying Relevant Attributes

» How to respond to customer complaints?

Should we be personal or not!?

Being personal also helps: when a customer service agent added their name or
initials in their first reply to a customer, we observed that their willingness to
pay increased by

* $14 for a future flight on that airline

* $3 more for a monthly plan G

Dave Gross How are we coming on the custom labels? Can
we purchase them yet?

Like - Reply - 1h

4w Burt's Bees @ Hello, Dave. At this time, our
personalized lip balms are no longer available.
Please visit our website for more information:
http://brtsbe.es/bmgOh5. We hope this helps! Mel
from the Burt's Bees team wa—

Burt's Bees | Personalized Lip
Balm FAQ

BURTSBEES.COM

Conjoint Analysis Fall 2018 Like - Reply - 22m



Identifying Relevant Attributes

» How to respond to customer complaints?

» Should we be fast?

Responding Quickly to Customer Complaints
Makes People Willing to Pay More in the Future

A study of tweets to airlines shows that when a tweet is answered in five minutes or less,
the customer will pay almost $20 more for a ticket on that airline in the future.

ADDITIONAL AMOUNT WILLING TO PAY ($U.5.)

19.83

$20
15
10
8.53
5
319
= -
-
6-20 MINS 5 MINS OR LESS

60 MINS OR MORE 21-59 MINS
RESPONSE TIME

SOURCE WAYNE HUANG ET AL. © HER.ORG

» Conjoint Analysis Fall 2018



Health Care

» This is not only relevant for marketing... Actually, the problem (and conjoint) is
also applied many other fields, including medicine

Cancer treatment;

Likelihood of success
Risks

Pain factors

Side effects

Life disruption

D N NI NI NI

» Conjoint Analysis Fall 2018 Session | - Page 25



26

Economics

» Evaluate transportation
alternatives

» Compare energy alternatives

» Measure environmental impact



Law

» Measure effects of litigation
» Damage assessment

» ldentify boundaries between
firms

» Evaluate punishment
alternatives

» Select jury members

27



28

Human
Resources

» Screen potential employees

» Design compensation packages
» Select health care plans

» Evaluate performance

» Predict employee responses



Conjoint Experts

» Software developers » Companies using conjoint
» Sawtooth » P&G
» Latent Gold » Unilever
» SPSS » 3M
» SAS » Microsoft
» Analysts » Caterpillar
» Skim group » IBM
http://www.s.kl.mgroup.com/ch0|c » Philips
e-based-conjoint
» Binck
» Ipsos
» GK }
. » Master theses

» Conjoint Analysis Fall 2018 Session | - Page 29
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Course Structure



Course Overview

Conjoint | Conjoint Choice
Design Analysis J| Simulator

Market Shares ?

» Conjoint Analysis Fall 2018




Part 1. Conjoint Design

Ranking-based conjoint:

Choose the most-preferred product, then the second most-preferred

product, ... until the least-preferred product

Rating-based conjoint:

Give a score to each product in turn

Choice-based conjoint:

Choice between different variants

Conjoint Analysis Fall 2018 Session | - Page 34



Ranking-Based Conjoint

Below are the smartphones you said you would seriously consider. Please click on the smartphone that you are most likely to buy for your own use.
That smartphone (and parhaps others) will disappear and you will be asked for your second preference.

As befare, at your option, you may sort the smartphones by up to three features.

| (atribute 1) :_I | [atribute 2) _'__I I(annbute 3l 1] Sort |

Conjoint Analysis Fall 2018 Session | - Page 35



Rating-Based Conjoint

Indicate your preference for this Ice Cream offering.

Ice Cream Flavor Vanilla
Mix-In Brownie Chunks
Topping Caramel
Cone Waffle Cone
Scoops 3 Scoops
Dissaiveq Desatsied 2000 Neural QUSRS saed o

Preference ‘ O O O O O 0 O

» Conjoint Analysis Fall 2018 Session | - Page 36



Rating-Based Conjoint

Stimulus/Camera Resolution Optical Zoom Screen Size Rating
Camera I 10 megapixels 3x 3 inches
Camera 2 6 megapixels 5x 2 inches
Camera 3 10 megapixels 5x 3 inches
Camera 4 6 megapixels 3x 2 inches
Camera 5 6 megapixels 5x 3 inches
Camera 6 |0 megapixels 3% 2 inches
Camera 7 6 megapixels 3x 3 inches
Camera 8 |0 megapixels 5x 2 inches
Session | - Page 37
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Rating-Based Conjoint

Stimulus/Camera Resolution Optical Zoom Screen Size Rating
Camera I |0 megapixels 3x 3 inches /
Camera 2 6 megapixels 5x 2 inches I
Camera 3 |0 megapixels 5x 3 inches 9
Camera 4 6 megapixels 3x 2 inches 5
Camera 5 6 megapixels 5x 3 inches 6
Camera 6 |0 megapixels 3% 2 inches 5
Camera 7 6 megapixels 3% 3 inches 6
Camera 8 |0 megapixels 5x 2 inches /
Session | - Page 38
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Problems of Rating-Based Conjoint

» Not realistic

In real-life, we buy products rather than rating them

» Not clear whether spread in ratings is due to real preferences or due to
response style

E.g., small spread in example above, weak preferences or cautious answers?

» Implications for sales levels and market shares are not clear

Sales and shares result from consumer choices, not ratings
What would be the rating threshold?

Why don’t we ask the respondents to choose a product directly, rather than asking
them to rate products?

Conjoint Analysis Fall 2018 Session | - Page 39



Choice-Based Conjoint

» Choose the most-preferred product only

Wine for Everyday Drinking at Home
with Family or Close Friends

From the choices presented here, please select your most preferred choice.

Question 1 of 12 for this section

Feat Choice & Choice B Choice C Choice D
eatures = = = =
@ #W—"i_ Aromatic White | Aromatic White | Aromatic White | Aromatic White

Region ggﬂ?gpr?i{a Nagi S, ﬁ‘-\rpgeer:;:t&i,r(g)me' Australia/NZ Australia/NZ

C'°S“'9 Traditional Cork | Traditional Cork Metacork Traditional Cork

Xy Type
b 4 2
($) ;a"n‘:g‘"e $AU15.00-$19.99$AU15.00-$19.99$AU15.00-$19.99$AU15.00-$19.99
g | e i Mid-Sized
E Wi%fery Small Boutique | Small Boutique | Small Boutique regionally known

[>]

Toubia, Hauser and Garcia (2007)

Conjoint Analysis Fall 2018 Session | - Page 40



Choice-Based Conjoint

» Choice set I:

"©

6 megapixels 10 megapixels
optical zoom 5x optical zoom 3x
screen: 2 inches screen: 3 inches

Conjoint Analysis Fall 2018 Session | - Page 41



Choice-Based Conjoint

» Choice set |:
» Choice set 2:

r

[ ®

6 megapixels
optical zoom 3x

screen: 2 inches

10 megapixels

optical zoom 5x

screen: 3 inches

Conjoint Analysis Fall 2018

Session | -

Page 42



Choice-Based Conjoint

» Choice set |:

» Choice set 2:

> ...

» Choice set n = 8:

10 megapixels
optical zoom 3x

screen: 2 inches

10 megapixels
optical zoom 5x

screen: 3 inches

Conjoint Analysis Fall 2018

Session | -
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Choice-Based Conjoint

» We record the choices made by every customer during the n tasks (i.e.
choice sets).

» Because, in every choice set, a different combination of attribute levels is
used, we can derive the effect of different combinations of attribute levels
on choice.

=» preferences = attribute part-worths

» As we repeat the conjoint exercise across many customers, we can also
detect whether different customers have different preferences.

= Customer-specific preferences

Conjoint Analysis Fall 2018 Session | - Page 44



Advantages of Choice-Based Conjoint

» Tradeoffs are enforced even more
» Realistic: the choice-setting mimics real-life

» Accommodates no-choice option ("none of the offered alternatives is

attractive”,“l would stick to my current product”) =¥ sales proxy

» Avoids the need of ad-hoc rules to predict market shares

» No subjective scaling

» Choice is cognitively less demanding than ratings (Louviere 1994)

Conjoint Analysis Fall 2018 Session | - Page 45



Part 2. Conjoint Analysis

» Logistic Regression
» DV = product chosen or not
» IV = product attributes

DV = logit(lV)

e.g. choice = f(price, quality, color, speed, discount,...)

Conjoint Analysis Fall 2018 Session | - Page 46



But What if We Have Different Tastes..

» What if you prefer the freedom of an Android while | like the
synchronization feature of the iPhone?

VS

» Latent-class and Hierachical Bayes are the answers

Conjoint Analysis Fall 2018 Session | - Page 47



Part 2. Conjoint Analysis

» Aggregate level (same part-worths for all respondents)
— Assuming same preferences may give misleading results

+ High precision, as all respondents are combined
Method of analysis: LOGIT

» Segment level (different part-worths for different segments)
+ Realistic, as segments take into account different preferences

+ High precision if all respondents are used in one big analysis
Method of analysis: LATENT CLASS ANALYSIS (LCA)

» Individual level (different part-worths for each respondent)
+ Realistic, as respondent have different preferences

+ High precision thanks to the joint estimation

— How many strategies should the firm implement given the diversity of
preferences!?

Method of analysis: HERARCHICAL BAYES (HB)

Conjoint Analysis Fall 2018 Session | - Page 48



Part 3. Market Simulations

Competitive market scenarios to predict which products respondents would choose

49



What Can the Choice Simulator Do?

* Lets you predict which SKU respondents or segments
of the population will choose (estimate demand and Rrice o
market share) » Cume
Faver Corunkly Mo

* Lets you play “what-if” games to
investigate the value of modifications to
an existing product or alternative

* Lets you investigate product line extensions

50



