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Abstract

Imagine a world where computers are able to present desired information to people
in the most relevant and effective way possible, where machines are able to adapt
the way they interact with humans when they encounter different personality styles.
Web Morphing captures the essence of this idea and applies it to realm of Digital
Marketing, allowing companies to present product information in a manner in which
the consumers are most comfortable with. By using user click-history, a Website
with Morphing capability can display its information based on the user’s inferred
Cognitive and Cultural Styles. This thesis documents the process of building the
Mathematical Inference Engine of a Web Morphing System that gives a Web site
the ability to adapt itself to individual users. First, I will briefly discuss the history
and motivation of Morphing. Then, I will discuss the theory of Morphing from the
work of Hauser, Urban, Liberali, and Braun, and I will give a system overview of
the Web Morphing System. The main contribution of the thesis is the technical
implementation of the Mathematical Inference Engine, and I will describe in detail
the construction of Mathematical Inference Engine’s two major parts: the Bayesian
Inference Engine, and the Gittins’ Index Engine.

Thesis Supervisor: Glen L. Urban
Title: David Austin Professor of Management Science
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Chapter 1

Introduction

1.1 Thesis Scope and Outline

The contribution of this thesis is to document the PHP implementation of a scalable
Mathematical Inference Engine used for user adaptive morphing Web sites. This
Mathematical Inference Engine is important because it allows Web sites to have the
ability to infer the Cognitive and Cultural Styles of site visitors, and therefore have the
ability to dynamically customize the content on the Web site according to each unique
user. In addition, inferring Cognitive and Cultural Styles is just the beginning; the
system has the ability to take into account the amount of time a user spends on a Web
site. The power of this system is that, with proper modification, it can be expanded
to infer other types of information as well. Companies such as General Motors have
already expressed strong interest in using this technology to reach customers more
effectively, and initial simulations and empirical tests have shown promising results
in gaining market share through the adoption of this technology [2].

In chapter 2, I will explain the concept and the history of Web site Morphing.
The idea of Web site Morphing is derived from Professor Glen Urban’s philosophy
of Trust Marketing and Customer Advocacy. I will give an overview of what Trust
Marketing is, and also give an example of the online advisors that were developed
from past Trust Marketing research projects.

In chapter 3, I will give an overview of the Morphing Theory from Hauser, Urban,

15



Liberali, and Braun [2]. In addition, I will describe the various design parameters
that serve as the inputs into a user adaptive Morphing Web site. Furthermore, I will
give an overview of the statistical and optimization algorithms that are used to build
the Mathematical Inference Engine that consists a major part of the Morphing Web
System. I will describe the idea of Bayesian inference and a Gittins’ Index. Lastly I
will describe the methodology used to calibrate the Morphing Web site.

In chapter 4, I will describe the Morphing Web System. A Morphing Web System
consists of three major parts: the Graphical User Interface, the Content Management
Engine, and the Mathematical Inference Engine. I will explain how each of these
components interact with each other and give an overview of what each component
should do.

In chapter 5, I will explain the technical details of the Mathematical Inference En-
gine. This is the main contribution of my thesis. The Mathematical Inference Engine
consists of two main subsystems, a Bayesian Inference Engine and a Gittins’ Index
Engine. In this chapter, I will describe in detail how the statistical and optimization
algorithms from chapter 3 are implemented in PHP for both the Bayesian Inference
Engine and the Gittins’ Index Engine. Additionally, I will describe how the system
takes into account of the amount of time each user has spent on the Web site using
the Weighted Morphing Algorithm. Lastly, I will describe the technical challenges I
faced in implementing each part of the system.

In chapter 6, I will describe the contribution of this thesis, and conclude with a
discussion on ideas for future research, both in the domain of Marketing Literature

and Computer Science.
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Chapter 2

Background

In this chapter, I will describe the history of morphing. Professor Glen Urban, the
Principal Investigator of the Web Morphing Project, became interested in Web Mor-
phing after his earlier works with Trust Marketing and Consumer Advocacy. I will
briefly describe the ideas of Trust Marketing and online advisors, and how these

projects evolved into the Web Morphing Project.

2.1 Trust Marketing

Whenever one thinks of marketing, an image of a pushy salesman, clad in a slick suit
comes to mind. In the days of traditional marketing, it was believed that the more
effort one spends in promoting a product, the better the product will sell. This “Push
Method” worked, over the past several decades, since it adds value to the customer
by providing them with new information. However, the advent of the World Wide
Web kicked off a new age of information access. With this powerful tool, for the first
time in human history, consumers have a wealth of the world’s information at their
fingertips. For businesses around the world, this means that pushing products onto
well-informed customers will not attract but rather drive them away in disgust.
Professor Glen Urban at the Sloan School of Management, expert in new product
development and marketing, is promoting a different approach - trust. His theory of

Consumer Advocacy and Trust-Based Marketing encourages companies to advocate
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for the consumers and gain their trust as a first priority. The Consumer Advocacy
Theory goes beyond the traditional “Push Method” or even the rather new Cus-
tomer Relation Method. At the heart of the model is a quality product. Building
on top of that is the philosophy that it is important to inform customers with un-
biased information about one’s own product and the competition as well, in a way
that maximizes consumer’s value. Figure 2-1 illustrates the necessary components in

building Customer Advocacy [6].

The Customer Advocacy Pyramid

Figure 2-1: Customer Advocacy Pyramid

Since delivering unbiased information to the customer is at the basis of this theory,
what better way than to do it with the Web itself? For the past couple of years,
Urban has collaborated with major Fortune 500 companies in testing this theory out
on consumers. Past sponsors include Intel, British Telecommunications, and General

Motors.

2.2 Online Advisors

The concept of online advisors stems from the idea of Trust Marketing. An online

advisor is a virtual persona that allows customers to explain their preferences and
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Figure 2-2: Rosa, an example of an Online Advisor from the Intel Project

in return, receive customized advice and recommendations on products that fit these
preferences the best. Figure 2-2 is an example of an online advisor from a previous

Advocacy research project with Intel Corporation.

2.3 Web Site Morphing

A Morphing Web site is one that can change the way it displays information on-the-
fly, according to the type of customer is viewing the Web site. A Web site, much like
a book, is just a medium for exchanging information. If one were to go to the local
bookstore looking for a book about cars, one will see various different types of books,
ranging from technical manuals to picture books. The main difference between these
car books is not in the content, but rather the way which the content is delivered.
Each of these books was designed with a different audience in mind. The technical
manual is filled with jargon and specifications that can only be understood by an
expert who is receptive to the technical language, and the picture book is favored by
a car admirer who may not know much about a car’s technical details. Now imagine

if one were to get a hold of a magical book that can change from a technical manual
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to a picture book when it detects that the reader is not the technical expert, but
rather a car admirer. This is the idea behind Web Morphing.
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Chapter 3
Morphing Theory

In this chapter, I will describe the motivation of morphing and the various design
paramters that need to be considered before building a Morphing Web System. Ad-
ditionally, since this thesis will focus on the Mathematical Inference Engine, I will
briefly describe the mathematical theory of Morphing found from the work of Hauser,
Urban, Liberali, and Braun [2].

3.1 Motivation

Adapting one’s communication style to different listeners is not a new idea, and we
as human beings do it everyday. Whenever you speak to a different person, you pick
up clues from his or her voice, facial expressions, style of dress, and body language,
to adapt the way you deliver your ideas. The end goal is to deliver your idea in a
meaningful and interesting way so that the idea is disseminated and retained.

For instance, imagine the situation where you were to present the idea of a new
way to build a computer system to an engineering professor. You would speak in
a concise, effective format with a healthy dose of technical terminology that can
deliver the message in the most efficient, meaningful way as possible. In addition,
you would probably focus on what is the technical contribution of this new method
of building the computer system and why this contribution is important. Now, let

us evaluate another situation. Imagine yourself at a little league baseball game and
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you happened to strike up a conversation with a middle-age mother. If you were
to explain to her your idea in the same technical, concise way that you would to
the engineering professor, you would probably lose her attention very quickly. This
is because the technical method of delivery does not address the questions that she
cares about. As an end-user, she probably cares more about how this can make her
life easier and whether this new way of building can cut the price on her new laptop.
Unless she is technically trained herself, she probably does not care for the technical
contribution.

Web Morphing is our attempt to teach computers to do the same thing. Imagine
a future where Web sites will be able to help consumers intelligently by giving them
the information that they seek in the quickest and most meaningful way was possible.
The tremendous success of companies such as Google has proven that the public
desire useful information, and they want the information as fast as possible. We will
draw upon research from various fields in Computer Science, Artificial Intelligence,
Statistics, and Management Science to build our system, and to make our contribution

towards that vision.

3.2 Morphing System Design Parameters

In order for Web Morphing to help the customer, there has to be a defined way
of interaction between the human user and the computer system. The main input
to this system will be the user’s mouse clicks. This is a natural choice because a
majority of the interaction between people and Web sites are through mouse clicks.
In addition to deciding which inputs the system will use, it is imperative to decide
how to define the categories in which the system will use to classify the user by.
For this implementation, we will morph the Web site according to the Cognitive and
Cultural Styles of a customer.

The next step is to design the different morphs of a Web site according to each of
the possible combinations of user styles. Once the Web site is designed, then you could

determine, using methodologies that will be mentioned later in the paper, which types
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of users will most likely click on certain links. These values will serve as tags for each
link to act as inputs into the Inference engine. Hence, from a collection of the click
history, the inference system will be able to infer the Cognitive and Cultural styles of
the user by calculating the probabilities that a user is in a particular Cognitive and
Cultural Style segment.

Hence, there are three main design issues that must be considered before building

the Morphing engine:

1. Population Segment Variables: Cognitive and Cultural Styles
2. Web site Characteristics and Morphs

3. Mapping the Relationship between Styles and Morphs

3.2.1 Population Segment Variables: Cognitive and Cultural
Styles

An important step in building a Morphing Web site is to determine how many differ-
ent types of population segments a Web site should cater to. There are many ways to
divide a population up into segments, including socioeconomic factors such as loca-
tion, age, and wealth. We decided to approach this from a psychological perspective,
by dividing users according to their cognitive styles. From background research in,
we found that human populations could be divided up according to three different
cognitive dimensions: Graphical versus Verbal, Deliberative versus Impulsive, and
Analytic versus Holistic[4].

We ran an initial market test in Great Britain with an implementation of a fixed-
morph Web site for British Telecommunications in January, 2007 to test the viability
of Morphing by Cognitive Styles. The results show that Morphing to Cognitive Styles |
matters[2]. By conducting Factor Analysis on individual-level responses to cognitive
scales in a questionnaire, we found that the analytic versus holistic dimension is

highly related to the graphical versus verbal dimension. From John Hauser’s Factor
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Analysis, we decided to merge these two dimensions for future studies. For the results
of the factor analysis, please refer to the Appendix.

For details on the background research on the Cultural Styles, please refer to
the document prepared by Antonio Lorenzon and Harald Solamann, listed in the
Appendix Chapter “British Telecommunication Project Documents.”

For the Suruga Card Loan Web site Study, we have decided to initially design the

Web site for the following dimensions:

Cognitive Dimensions Cultural Dimensions
Analytic/Visual vs. Holistic/Verbal [AH] | Individualistic vs. Collectivistic [IC]
Deliberative vs. Impulsive [DI] Hierarchical vs. Egalitrain [HE]

Table 3.1: Suruga Cognitive/Cultural Dimensions

3.2.2 Web site Characteristics and Defining the Morphs

It is very important not to confuse the Web site Characteristics with the Cogni-
tive/Cultural Styles of a customer. Web site characteristics are the design dimensions
in which we use to build a Web site. These characteristics dictate how a Web site
should look and feel, especially with how the information is delivered on the Web site.

For a complete list of Web site characteristics all of the Morphing Web site pro-
totypes, please refer to Appendix A.

For the BT Web site, there are a total of three binary characteristic dimensions.
The combination of each of these three dimensions is called a morph. For the BT
Web site, there are a total of 2% possible morphs. Figure 3-1 shows the differences
between two drastically different morphs.

It is imperative to understand that a morph is simply a different way of delivering
the same information. For instance, the two pages in figure 3-1 both deliver infor-
mation about competitive broadband plans. The differences come from the fact that
one is delivered in a graphical, long and technical format, with audio options while
the other, does so in a general, succinct format without audio.

For a list of all of the Cognitive and Cultural Style dimensions used in both the
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Figure 3-1: Illustration of 2 different morphs from the BT Morphing Web site.

BT Morphing Web site and Suruga Morphing project, please refer to the Appendix.

3.2.3 Mapping the Relationship Between Styles and Morphs:
The 2 Matrix

The purpose of the () Matrix, also called the estimated preference weights, is to map
the relationship between a user’s Cognitive and Cultural Style with the Web site
morph that the user has seen. The decision to separate the Cognitive/Cultural Styles
from the Web site Characteristics came from that the observation that it is nearly
impossible to design a Web site morph that fits perfectly to a define Cognitive or
Cultural Style. Hence, in order to keep the system scalable, where we can change
the Cognitive and Cultural dimensions for the system at anytime, Urban, Hauser,
Liberali, and Braun decided to separate the two parameters, and to link them by
estimating the relationships between both parameters after they are determined [2].
The description of the {2 Matrix and the procedure for estimating it can be found in
the Appendix. Figure 3-2 describes the need to identify the relationship between a

user’s Cognitive Style and a Morph’s characteristics.
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Figure 3-2: Illustration of the role of the 2 Matrix
3.3 Mathematical Theory of Morphing

In this section, I will summarize the mathematical models found in the paper “Website
Morphing” by Hauser, Urban, Liberali, and Braun. The purpose of these models is
two-fold[2]. First, the models use the information from the mouse clicks of each
individual user to infer his or her Cognitive and Cultural Styles. Then, given that
information, the models assign the optimal morph to the user. The models that
deduce information from the user clicks is belong to the Bayesian Inference Loop,
and the models that assign the optimal morph to the user belong to the Dynamic-

Programming Inference/Optimization Loop, as shown in figure 3-3.

Coonitive-style inference loop Dynamic-programming [oop
(dashed box, potentially after eachclick)  (after each respondent)
\isitor goesto purchase opportunity. Observe purchase
Msitor saw optimal morph, & * based on opporunity. ‘sitor either
updated beliefs about cognitive styles. _ﬂ purchases ornot.
r---------l.--------_.‘l
1 Assign morph based on cument 1
: morph-assignment rule and updated 1 Undate baliet ('S 6.
1 cognitive-state probabilities . 1 pdate belie € (o,'s f,'<)
1 about purchase probabilities
: l. I 1 using observed purchase
1| Website visitor Bayesj;n update of : opponumty.and prlwr beliefs
1 cognitive stye, r,, (94,5 s B S)-
1 sees'morph. dte Lewge DS ON dicksream. | 1
i and clicks on one L 1
1| ofd, atematives. Hnlzd. ) :
-, [ ———
Re spandent @ Compute new
enters website. morp h-assignment rule
=%  Acsigninitial morph, #t,, based on prior *=—""| (using posterior purchase
beliefs abo ut cognitive styles, 7. probability distribution ).

Figure 3-3: Overview of Morphing Theory|2]
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3.3.1 The Bayesian Inference Loop

The purpose of the Bayesian Inference Loop is to infer the Cognitive and Cultural

styles of the user by using Bayes’ Theorem. This is done so by inferring two quantities:

1. f (l—/)kn | Cijn,Tny ) - the probability that the system observes a given click from

a user.

2. @ - the posterior distribution that a user belongs to each Cognitive and Cul-

tural Style segments.

These two quantities are defined by equations 3.1 and 3.2.

Je — Ykjn

L esp(Gagn - D]

F(Yin | Chjn, T, Q) = - (3.1)
" e Jl;Il ZlJ=k1 exp(Cjin * Wr,)

Equation 3.1 represents that, in any particular Web page with Jj, click alternatives,
the probability the system observes a given click yx;», for the nth user is described
by f (Zi,m | ?kjn,rn, Q). The ?kjn are the link description values of the Web site
characteristic of the destination from the link that user clicks on. W,, represent the
quantity of the preference weights of a user. This includes both the estimated prefer-
ence weights, the 0 Matrix, as well as 7,, the Cognitive and Cultural Style segment
of a user. The model uses a multinomial logit function to model the probability that
a user would choose a particular link out of the J; options. Note that the quantity

Ykjn is & binary variable that can take on the values 1 or 0.

HkK="1 H‘;Iil (ykn I ?kjna Tns Q)Qo('rn)

Hf.gl H‘;’il Z}-f:o f(ykn | _c)kjm Tn, Q)Qo('rn)

Qrn = f(rnl Yn, E’k:ij) = (32)

Using Bayes’ Theorem, equation 3.2 describes the posterior distribution of a user
in each Cognitive and Cultural Styles given ¢,(r), the prior belief about the user,
and f (Z/’,m | ?kjn,rn, 2), the probability of observing a given user click. Note that

the summation in the denominator is from 0 to 15, which represents the total number
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of possible Cognitive/Cultural Styles segments is 16. However, this number could

change if the number of Cognitive and Cultural Styles dimensions is different.

3.3.2 The Dynamic Inference/Optimization Loop: The Git-

tins’ Index

The purpose of the Dynamic Inference/Optimization Loop is to give the system the
ability to learn to find the optimal Morph for any users. The solution to this dynamic
programming problem is called the Gittins’ Index[2]. The system uses the Gittins’
Index to learn overtime what the best morph to serve for users from each Cognitive
and Cultural Style segments. EG,,,, the Expected Gittins’ Index, for all morphs m

for user n is given in equation 3.3.

15
EG'rrm = Z QTnGrmn(armna ;Brmn) (33)
r=0

EG,,, is a vector containing the Gittins’ Indicies for all m morphs, and the system
serves the morph that has the greatest Grmn(Qrmn, Brmn), the Gittins’ Index.
For more information about the mathematical models, please refer to the paper

“Website Morphing” by Hauser, Urban, Liberali, and Braun [2].
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Chapter 4

Morphing Web System Overview

4.1 System Overview

In this chapter, I will describe the entire Morphing Web System from a system’s
point-of-view.

The entire Web Morphing System can be broken down into three main parts: the
front-end Graphical User Interface (GUI), the Content Management Engine, and the

Mathematical Inference Engine, as shown in figure 4-1.

Client Server
(Browser)

Presentation Logic Morphing Logic

Link / click Content Link / click

Mathematical
Inference

Engine

Figure 4-1: Morphing System Overview

I will briefly describe the purpose of these three parts, and I will finish the chapter
by describing the calibration methodology of this system once it is built.

Since this thesis focuses on the Mathematical Inference Engine, I will describe the
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details of implementing this portion in Chapter 5.

4.2 The Graphical User Interface and System Back-

bone

BT Broadband Advice Centre

&4
L™
Data Advisor Learning Centre
See data and compare Ask for the help of ar Learn more about
o Mo 3 plans advisor vroadband
) | g G \
X L S
o s
. ¥
3 “ ft £ 2
Fast Solutions Community My Site
1ind a seluton gun kly poun a4 community forum Fervonalize the webuite
& Atcesn your vite
history
Learn mare about y learn more abosut
Morphing Web S1es ¥ CONSUMER ADVOCACY <p 88

-

Figure 4-2: Screenshot of Prototype 2 of the BT Moprhing Web site, an example of
the Graphical User Interface

The Graphical User Interface is the HTML webpage itself, as illustrated in figure
4-2. This serves as the main way in which our system interacts with the user. The
unique aspect of our system is that our server constructs each HTML page dynami-
cally at every user click.

The Web site is designed with a system backbone, with important sections that
incorporates theory of Trust and Customer Advocacy. On the first introduction page
and the main page, the Web page does not morph. However, as the user traverse
deeper into each section, the Web site learns about the user’s Cognitive/Cultural

Styles and morphs the different pages to adapt to the user. Figure 4-3 shows the
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backbone of the experimental British Telecommunications Morphing Web site and

how many different morphs each level adapts to.

Level 0: Welcome page .
Non morphing
Level 1: Homepage
2/ momhs
Level 2: Sections p
Level 3: Contents page o T
=TT i anEam
Lot i
g

g:;)‘}
Figure 4-3: System Backbone

4.3 The Content Management Engine

The two major challenges to building a Web Morphing System are 1) to determine
what the best Web site morph is for the site visitor, and 2) to deliver the best
morph. The Mathematical Inference Engine addresses the first issue, and the Content
Management Engine addresses the second issue: how to construct and deliver the
proper morph once the system has enough information about the visitor.

The brute-force way of approaching this challenge would be to construct all of
the possible morphs in HTML ahead of time, store it in a database system, and
deliver the proper HTML page morph to the visitor at run time. However, this
approach has two major problems. The first is that of scalability. As the number of
morph dimensions (combination of Web site Characteristics) increases, the number
of possible morphs also grows exponentially. For instance, with 2 binary morph
dimensions, the system only has to construct 4 morphs (22?). However, if there are 10
binary morph dimensions, then the system will have to construct 1,024 morphs (219).

If future business problems require this system to implement more than 10 morph
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dimensions, as well as going beyond the current binary morph dimension system,
then the number of possible morphs will grow to an unmanageable amount, both in
storage space and access time. This leads to our second problem: maintenance. With
only 4 morphs, changing a picture or updating prices on half of the morphs should
not be a big problem. However, if one needs to update prices on more than half the
morphs for a system with 10 dimensions, then the developer would have to change
512 morphs. One can see that this brute-force scheme could turn into a maintenance
nightmare.

To address these two challenges, our team has designed a scalable Content Man-
agement Engine, which is built on XML and PHP technology. For more details on
the Content Management Engine, please refer to Shirley Fung’s Master Thesis [1].

Ultimately, the Content Management Engine is able to create HTML pages for
all of the individual morphs from reusable Web page modules from the file system
(e.g. pictures, text, audio ...etc). This leads to the next design decision: using a
Model-View-Controller Framework. Because we want the ability to create web pages
at runtime, we need our Web site to have the ability to process logic between the time
of receiving user mouse click and returning an HTML webpage. As a result, we are
drawn to a Model-View-Controller programming paradigm where our Web site will
have the capability of running logic during run time. Furthermore, we look to one
of the most popular MVC framework, RAILS, for inspiration. Due to the fact that
our servers already support PHP, we looked for other MVC framework solutions out

there that is similar to RAILS, and we found the package CakePHP.

4.4 The Mathematical Inference Engine

The Mathematical Inference Engine’s main job is to learn about the user from user
clicks and to tell the Content Management Engine which morph to serve to the
Graphical User Interface.

The Mathematical Inference Engine will determine the optimal morph for a user

by first calculating the probabilities that a user is in all of the Cognitive/Cultural
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Styles, and then given those probability, serve up the optimal morph. Figure 4-4

below illustrates the basic idea of the Mathematical Inference Engine.

| Priors on distribution P probability of

1 of decision styles purchase for individual in
1 group g given merph m
TR

i Updated user decision.

style descriptor

On4ine
Optimization

Bayesian
update

Clitk descriptor|
Website 1
— ————p

Optimal morph for current user

Figure 4-4: Concept of Mathematical Inference Engine

The major difficulty in this system is optimizing the speed, while maintaining
scalability. The system has to do all of the Bayesian Updating/Dynamic Programming
under a second, and the system has to be flexible enough to handle a large number

of possible morphs.

To address the issue of speed, I have decided to implement the entire Mathematical
Inference Engine natively in PHP. Furthermore, the two major parts of the Engine,
the Bayesian Inference Engine and the Gittins’ Index Engine, are implemented as
separate CakePHP Components. All variable values and mathematical functions are

embedded in these two Components for simplicity.

The issue of flexibility is solved mainly by the overall system design of breaking
down the Presentation Logic and the Morphing Logic. The Mathematical Inference
Engine is flexible enough to work on systems that do not morph, but rather need to
gather information about users from click history. Currently, General Motors is in
the talks of a project on using the Mathematical Inference Engine to serve targeted

advertisement on GM.com. More details are discussed in Jimmy Li’s Master Thesis[3].

In the next chapter, I will discuss the implementation of the Mathematical Infer-

ence Engine in detail.
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4.5 System Calibration Methodologies

A newly built Morphing Web site, like any newly manufactured instrument, will need
to be calibrated. A couple of major issues will need to be addressed. The list of the

calibration steps is discussed in the following subsection.

4.5.1 Calibration Steps

In order to build a Morphing Web site, one will need to conduct the following steps.

1. Decide the Cognitive and Cultural Style dimensions. This will determine how
users will be categorized. One may need to research the Psychology or Business
literature to find possible dimensions to differentiate each user. In the Mathe-
matical Inference Engine, Cognitive and Cultural Styles are coded as the binary

vector, 7,.

2. Decide the Web site Characteristics and design the Web site. Once the Web
site Characteristics are set and the Web site backbone is designed, it is then
possible to list out all of the possible morphs. After specifying the morphs, it is
important to break the morphs into modularized, reusable content blocks that
can be used across morphs. This allows the designer to fully take advantage of
the Content Management Engine so that updating content in the future will be

easy.

3. Run a study with a panel of judges to determine the weight values of the Web
site Characteristics. The purpose of this is to acquire values for the Cy;y,’s for
each link on the site. The details for conducting this study can be found in
Chapter 5 of Shirley Fung’s Master of Engineering Thesis [1].

4. Design a questionnaire for the calibration study. The next step is to prepare for
a calibration study in a test market. The purpose of this is to give the system
enough data to estimate parameters such as the estimated preference weights

for users (the Q2 Matrix). Recall that the {2 Matrix is the relationship between
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the Cognitive and Cultural Styles and the Web site Morphs. The procedure to
estimate this is found in Appendix II, prepared by Guilherme Liberali.

. Run initial calibration study. This acquires enough data for us to generate val-
ues for the proper parameters. All of the parameters that needs to be estimated

will be discussed in the next step.

. Estimate P, o, and § for Gittins’ Tables. Details for estimating each of these

parameters is listed in the Appendix.

. Estimate Gittins’ Indiciesm, G, (, 8). The Matlab code for estimating this

parameter is listed in the Appendix.

. Run Factor Analysis on data to determine whether the Cognitive and Cultural
Style dimensions need to be corrected. Again, a sample of this procedure is

given in the Appendix Chapter titled “Suruga Project Documents.”

. Run full study with fully morphing Web site to determine effectiveness.
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Chapter 5

System Architecture and

Implementation

In this chapter, I will discuss the details of building the Mathematical Inference

Engine. The Mathematical Inference Engine serves two purposes:

1. To calculate the probabilities that a particular customer is in different popula-

tion style segments.

2. Given the information from step (1), determine which is the best morph to show

the customer.

5.1 System Description

The Mathematical Inference Engine is divided into two main components: the Bayesian
Inference Engine and the Gittin’s Index Engine. The Bayesian Inference takes a user’s
click and calculates ¢, a vector that contains the probabilities that a user is in any
of the Cognitive/Cultural Styles segments. The Gittins’ Index Engine then takes g,
calculates the optimal morph to serve the user based on the latest purchase data the
system has gathered from the population. Figure 5-1 shows the system diagram of

the Mathematical Inference Engine.
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Figure 5-1: System Overview of the Mathematical Inference Engine

5.1.1 System Input and Output

The Mathematical Inference Engine is implemented as a function in the main CakePHP
Controller, and is called everytime the Controller of a Web page loads. This function
takes two parameters: $page and $link. $page is the parameter that refers to the
current page that user is on, and $1ink is the parameter that refers to the current
link that user has clicked on. The function uses these two parameters to retrieve the

$c_selected and $c_total from the MySQL database with the two following lines:

$c_selected = $page->findAll ("Morph = ’$morphNum’ AND Link = ’$link’");
$c_total = $page->findA11("Morph = ’$morphNum’");

Once the parameters are retrieved from the database, the Mathematical Inference
Engine uses the makeCVector () function to change the data into the proper formats

to be used for the run_bayesian_engine() function.

$c_selected = $this->makeCVector($c_selected, $page);
$c_total = $this->makeCVector($c_total, $page);

The run_bayesian_engine() function returns the $q_updated vector, the pos-

terior probabilities that a user is in each Cognitive/Cultural Style segments. This is
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then passed to the run_gittins_engine() to calculate the optimal morph for the
user. In the end, the optimal morph is stored in the $bestMorph variable, and is
written to the CakePHP Session Variable morph_array. The morph_array Session
Variable is what the Rules Engine uses to determine which morph to construct after
every click. If one ever needs to override the output of the Gittins’ Index Engine, one
can simply overwrite the values in this Session Variable.

The last consideration in the Math Engine function is to check whether the user has
taken the “My Morph” survey. Once the system has determined the user’s best morph
from the survey, this morph is stored into the Session Variable morph_override.
Then, the Session Variable morph_array will always take the value of the variable
morph_override. The following code checks to see if morph_override is set for a

particular user:

if ($this->Session->read (’morph_override’) != null) {
$this->Session->write(’morph_array’, $this->Session->read(’morph_override’));

} else {

}

I will now discuss the two major components of the Mathematical Inference En-

gine: the Bayesian Inference Engine and the Gittins’ Index Engine.

5.2 Bayesian Inference Engine

The purpose of the Bayesian Inference Engine is to calculate the probabilities that a
customer is in each cognitive and cultural styles. Since this engine is the only portion
of the Mathematical Inference Engine that requires a significant amount of calcula-~
tion, I decided to implement this portion natively in PHP for speed. Additionally, the
core calculation of this engine involves matrix multiplication, and I wrote streamlined
version of the Matrix Multiplication function in the Math Matrix Package from the
PHP Extension and Application Repository (PEAR) to handle matrix operations!.

1The Math Matrix Package from PEAR can be found at the following link: http://pear.php.
net/package/Math_Matrix
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To integrate into the CakePHP MVC environment, the Bayesian Inference En-
gine is implemented as a CakePHP Component 2. The PHP code for the Bayesian

Inference Engine can be found in the Appendix, under bayesian_engine.php.

5.2.1 System Inputs and Output

I Clicks IL Logit Likelihood

S Ginl 0’5, 1)

Cognitive Styles Distribution Z‘ Qem ;

Figure 5-2: System Diagram of the Bayesian Inference Engine

The Bayesian Engine is built according to figure 5-2. This engine is invoked by the

math_engine () function in the Controller with a call to the function run_bayesian_engine():

$q_updated = $this->BayesianEngine->run_bayesian_engine($c_selected, $c_total);
—

Inputs - cjn’s

There are two inputs to the function run_bayesian_engine():

1. $c_selected - a 1 x ¢ sized vector of the characteristic description values
of the link that the user has clicked on. This quantity is known as ?kjn in

equation 3.1. This vector is implemented as an array of array formar. For

2The CakePHP version used at the time of this thesis is 1.1.15.5144. Please refer to the CakePHP
site for updates and documentation: http://www.cakephp.org/
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instance, a possible declaration of a variable suitable for this input can be:

$c = array( array( 1.3, 1.2, 5.2, 4.2, 3.2) ).

2. $c_total - this parameter is an array of arrays of all of the ?kjn’s on the cur-
rent page where the user is observing. For instance, if the current Web page has
three links, where $c1 = array( array( 1.1, 1.1, 1.1, 1.1, 1.1 ) ),
$c2 = array( array( 2.2, 2.2, 2.2, 2.2, 2.2 ) ), and
$c3 = array( array( 3.3, 3.3, 3.3, 3.3, 3.3 ) ), then declaration for

a variable suitable for this input can be
$c_total = array( $cl, $c2, $c3 ). The main rule to follow in this dec-
laration is that each element of this array has to be in the array-array format

that $c_selected follows.

The values for the ?kjn for all link on all pages is acquired through a method
called “The C’s Panel.” This methodology is described in Shirley Fung’s Thesis [1] .

Furthermore, each individual element of the _c)kjn vector are of floating-point value.

Internal Variables - ¢,(r,),  and T

In addition to the two input parameters, there are three other parameters embedded

into the Bayesian Inference Engine:

1. $q_o - The first parameter is g,(r,,), the prior probabilities that a user is in each
Cognitive/Cultural Style segment. This mathematical quantity is implemented

as a 1 x r dimensional array. An example of the initial $q_o follow:

$q_0 = array( 0.015625, 0.015625, 0.015625, 0.015625, 0.015625,
0.015625, 0.015625, 0.015625, 0.015625, 0.015625,
0.015625, 0.015625, 0.0165625, 0.015625, 0.015625,
0.015625, 0.015625, 0.015625, 0.015625, 0.015625,
0.015625, 0.015625, 0.016625, 0.015625, 0.015625,
0.015625, 0.015625, 0.015625, 0.015625, 0.015625,
0.015625, 0.015625, 0.015625, 0.015625, 0.015625,
0.015625, 0.015625, 0.015625, 0.015625, 0.015625,
0.015625, 0.015625, 0.015625, 0.016625, 0.015625,
0.015625, 0.015625, 0.015625, 0.016625, 0.015625,
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0.015625, 0.015625, 0.015625, 0.015625, 0.015625,
0.015625, 0.0156256, 0.015625, 0.015625, 0.015625,
0.015625, 0.015625, 0.015625, 0.015625);

The above array is an example of the starting values of $q_o, stored in the
main Bayesian Inference Engine function run_bayesian_engine(). The value
0.015625 is dervied from 61—4, which states that the system’s assumes that the
probabilities that the new user belongs to each of the r = 64 styles is equal.

This parameter is not entirely an internal parameter; it is a feedback parameter.
For every user, after the first mouse click, the system actually uses the posterior
Cognitive/Cultural Style segment probability distribution g, as the new prior.
The array g, is stored in the CakePHP session variable qrm and is retrieved in

the run_bayesian_engine() function at every click with the following code:

$q.0 = $this—>controller->Session->read(’qrm’);

This code uses the CakePHP Session Variable function Session->read() to re-
trieve the session variable grm. For more description of the run_bayesian_engine ()

function, please refer to the “System Functions” below.

. $omega - The second parameter is {2, the estimated preference weights. This is
the parameter that mathematically links a user’s Cognitive/Cultural Style T
with a Web site’s description —Ekjn. Like $c_selected, $omega is implemented
as an array of arrays that includes all of the estimated preference weight values.

The PHP implementation follows:

$omega = array(
array( 0.306886337,-0.351747884,0.2675115,0.338104078,-0.08713767,-0.216492244),
array(0.024588068,0.382396738,0.432450167,0.659243389,0.11872986,0.623139952) ,
array(-0.547711017,-0.05775452, -0.752668463,0.528132904,-0.342280965,-0.414193924) ,
array(0.369257486,0.467480937,-0.138592263,-2.648347411,0.347113845,0.401373187),
array(-O.458278335,—0.157308092,—O.704509763,0.690139627,-0.247161656,-0.372715614),
array(0.245604221,—0.175453193,0.621215712,0.410845333,—0.021670326,—0.179109178),
array(0.974829915,0.701330568,1.253445604,—2.553423408,0.193183421,—0.011871656).
array(-O.721052466.0.71761397,—1.072981395,1.468353556,-0.425812393,—0.329705124),
array(1.568945196,2.409547547,0.727642627,~1.758748402,0.218374415,0.846304701) ,
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array(-1.951283449,-0.361269778,1.918897682,0.224011679,~1.08532626,-0.635000432) ,
array(-0.033273637,1.272659452,-0.947041293,-0.545948918,3.305496833,0.24909425) ,
array(-0.378937281,-0.152917326,0.753209751, -0.922432262,~0.344579096 , -0.439660144) ,

);

For the procedure on estimating of these values, please refer to Professor Guil-
herme Liberali’s STATA and WinBUGS code in the Appendix. Description on
the mathematical quantity Q2 can be found in Chapter 3.

3. $r_vector - the last parameter includes all of the possible 7,’s that a user
can have. Each 7, is a r-digit binary vector that describes a user’s Cogni-
tive/Cultural style. Each element of $r_vector is implemented as a 1 x r digit
binary array where each element is an array of size 1 and r is the number
of Cognitive/Cultural Style dimension the system supports. For instance, for
a system that support 6 Cognitive/Cultural Style dimensions, r = 6 and an

implementation of the mathematical quantity T = [0,0,0,0,0,0] is:

$r_000000 = array( array(0), array(0), array(0), array(0), array(0), array(0) );

All binary combinations of Tn are implemented this way until all combinations
until 7,= [1,1,1,1,1,1] are enumerated. The final step is to store all of these

arrays into a single array called the $r_vector:

$r_vector = array( $r_000000 , $r_000001 , $r_000010 , $r_000011 , ... , $r_111111);

The design choice to embed the $r_vector is to improve speed. Since the
$r_vector do not have to change during runtime, it is better to embed its
values into code rather than implementing these values in a database such as
MySQL. However, if future systems calls to make the r,,,’s continuous, this issue

will have to be revisited to optimize for access speed and system reliability.

The reason why $omega and each element of $r_vector are implemented as array
of arrays is for consistency in the the matrix_multiplication() function. For future

development, I wanted the matrix_multiplication() function to have the ability
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to handle $c_selected and elements in $r_vector in matrix format in case if our
team decides to expand upon the current inference model.

3o(7s), © and T, were originally all implemented as PHP global variables $q_o,
$omega, and $r_vector, however, CakePHP does not allow global variable calls
easily in a Component, hence I decided to nest the variables within the function
calls that use them. In the current implementation, $q_o is embedded in the func-
tion run_bayesian_engine(), $omega is embedded in the function exp_CWR(), and
$r_vector is embedded in the function all_logit_likelihood(). Please refer to

“System Functions” section below for more description on these functions.

Output - ¢,

The final output of the Bayesian Inference Engine is g,.,, the posterior distribu-
tion that a user is in each Cognitive/Cultural Style segment. This quantity is im-
plemented as a 1 x r dimensional array $q_rm where r is the number of Cogni-
tive/Cultural Style segments that the system supports. This variable is returned by
the run_bayesian_engine() function at every user click. In addition, $q_rm is writ-
ten to the CakePHP session variable qrm to be used as the prior at the next user

click. The CakePHP session function call follows:

$this->controller->Session->write(’qrm’,$q _rm);

5.2.2 The Bayesian Inference Engine Algorithm
There are two main steps in the Bayesian Inference Engine Algorithm:
1. Determine f(g,m | _Ekjn, Tn, {2), the probability that the Web site observes click

_ﬁkn on a link with characteristic descrbied by ?kjn given prior information on

user n’s Cognitive/Cultural Style r,.

2. Then, given the information from step 1, determine g¢,,, the posterior distribu-

tion that user n is in each of the r Cognitive/Cultural Style segments.
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The basic algorithm is derived from equations 3.1. Since y;xn is zero for all Ji
links except for the one link on the page that user n clicked on, equation 3.1 can
be simplified to equation 5.1, where y;x, = 1 for the click that the system observes.
Equation 5.1 also makes the substitution of (3,"= Q ?n, where () is the estimated

preference weights and 7, is a r-digit Cognitive/Cultural style binary vector.

_ exp[?kjn Q ?n]
E{il ezp[Cjin Q T4

f(ykn I ijm ?na Q) (51)

At every click, the system calculates equation 5.1 as inputs into equation 3.2 to
calculate g,,, the posterior probability distribution that a given user is in Cogni-
tive/Cultural Style segments. Since the system calculates at every click K, equation
3.2 reduces to the following equation in implementation:

Grn = f(al Yns Chjn, Q) = 15f Win | s 7 Do(rn) (5.2)
=0 FYin | Chjny Tn, Q)o(Tn)

where g,(7,,) is the prior Cognitive/Cultural Style segment probability distribution

from the the previous click.

5.2.3 System Functions

This section documents the purpose and implementation of the major functions in

the Bayesian Inference Engine Component from bayesian_engine.php.

1. matrix_multiplication()

The purpose of the matrix_multiplication() function is to multiply two ma-
trices together. This function takes two reference parameters: $first and
$second, referring to the first and second matrix. The only assumption this
function makes is that both $first and $second are in the array of arrays
format. Hence, in order for this function to act properly, when one needs to
multiply a 1 x k array by a k£ x 1 array, both arrays must be declared as an

array of array in order to use this function. This is why $c_selected, and
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each element of $r_vector are implemented in the array of array fashion even

though they are both vectors.

Originally I had planned to use the Math Matrix Package from the PHP Exten-
sion and Application Repository (PEAR) to handle matrix operations, however,
I soon realized that the only operation I needed from that package was the Ma-
trix Multiplication function. Furthermore, speed constraints prompted me to
write a more streamline version of the Matrix Multiplication function found in
the Math Matrix Package. I decided to write this function from scratch and
not use the Math Matrix Package.

. exp_CWR()

The purpose of the exp_CWR() function is to calculate the exponent of the
observed utility of a mouse click. The equivalent mathematical expression is
exp[?kjn Q ?n]. This function takes two inputs: $c and $r, and both must be
in the array of array format. The {1 matrix is embedded into this function as
the variable $omega, also in an array of arrays format. Within this function is
the place where the values and dimensions of the {2 matrix should be modified

for future changes.

The function mainly does two matrix multiplications. It first multiplies $omega
and $r together, and stores it into the variable $first_product. Then, it multi-
plies $¢ with $first_product to get $second_product. Since $second_product
is in array of array format, the system needs to extract the numerical value of
the only element within this variable before taking it as an exponent. The

following line does exactly that:
$result = exp($second_product [0] [0])

Finally, the function returns the value $result. This function is used by the
function all_logit_likelihood() to conduct the calculation found in equa-

tion 5.2.
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3. compute_logit()

The purpose of the compute_logit() function is to be used in conjunction

with exp_CWR() to calculate the multivariate logit value of a click on a page,

exp[? k,-nﬂ?n]
J — = .
ook explc iy

This function takes two inputs: $selected_link_u and $all_links_u.

$selected_link_u is the u value of the clicked link, and it is of the format of a
floating point value, where u is the output returned by the exp_CWR() function.
$all_links_u is a single-row array containing the u values for all of the links
on the current page. These two variables are first prepared in the proper format

in the all_logit_likelihood() function before calling the compute_logit().

4. all_logit_likelihood()

The purpose of the all_logit_likelihood() function is to use exp_CWR()

and compute_logit() functions to calculate the logit likelihood values for all

links, —<=lckinl"nl__ iterated through all possible Cognitive/Cultural styles

J —>
21:1 exp|c jinfirn]

segments.

The two main inputs, $c_selected and $c_total are the same two inputs
into the main Bayesian Inference Engine. The same format constraints ap-
ply. Furthermore, the value of $r_vector and its elements are declared in
this function. The algorithm runs through two for loops to iterate through
all elements in the $r_vector, all links on the current page, and it generates
the $logit_likelihood_vector[], which contains the values of logit likeli-
hoods for all links and all possible Cognitive/Cultural Style segments. The

$logit_likelihood_vector[] is index in the same order as $r_vector.

5. run_bayesian_engine()

The purpose of the run_bayesian_engine() is to calculate ¢.,, the posterior

probabilities that a user is in all Cognitive/Cultural Styles segments. This is
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the main function for the Bayesian Inference Engine. This function takes two
inputs: $c_selected and $c_total, and this function calculations equation

5.2.

The function first checks to see whether the user has clicked more than once.
If this is the first page that the user sees, then the system loads up the initial
values for $q_o, embedded in the function, to used as the prior probabilities
in the Bayesian calculation. If the user has clicked more than once, then it
retrieves the posterior probabilities, qrm, of the previous click from a CakePHP
Session Variable to use as the new prior probabilities. This is done with the

following conditional:

if ($this->controller->Session->read(’math_engine_run_count’) > 1) {

$9_0 = $this->controller->Session->read(’qrm’);

It then calculates the $all_logit_likelihood_vector[] by using the

all_logit_likelihood() function. This vector is indexed by r, the possible
Cognitive/Cultural Style segments of a user. Next, this function uses a for loop
to iterate through all possible r’s to calculate the variable $9_denominator.
This is the denominator from equation 5.1. Then, it uses another for loop to
iterate through all possible r’s again to calculate the vector $q_rm[]1. This is the
final output of the Bayesian Inference Engine and it is written to the CakePHP
session variable $qrm with the following code before returning the output to the

Controller.

$this->controller->Session->write(’qrm’,$q_rm);

5.3 Gittins’ Index Engine

The purpose of the Gittins’ Index Engine is to determine the optimal morph to serve
the user using the Gittins’ Index. Since the entire Web site is written in PHP, I have

decided to implement the engine in PHP for speed. To integrate into the CakePHP
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MVC environment, the Gittins’ Engine is implemented as a CakePHP Component?.
It is invoked by the math_engine() function in the main Controller with a call to the
function

run_weighted_gittins_engine(). The reference for the code for the Gittins’ In-
dex Engine can be found in the Appendix Chapter “Source Code and Site Testing
Simulation.”

In essence, the Gittins’ Index Engine is made of the following two tables:

1. The r-m Table

2. The a-F Table

I will discuss what these three tables are and why they are important in the

subsequent sections.

5.3.1 System Inputs and Output

Given: r, m, Loop for every m:

012" ® 12 &
0
1 ) Forevery rin g,, For eachm,
2 2 Gu@B) |4 G (s B
T T —y | find G @ B £G, =
: . — 1
1 R-m-Table 1000 - A-Table §q,0,.(a,.,ﬂ..>
mtimes |
—_— m=0 m=1 m=2 m=3 m=15
EG=[%6G, EG, EG, EG, EG, ]
1 |
01 2MmM, l

a Take the index (::)
1 of the
2 max element
. Use
lf’- Yos Serve | Output
Morph

P(Purchase, (g,4,)
P(Purchase, |9.£) |  P(Purchase,|q,£) > Threshold? No Use

1 .
=YeE, Old m
-

Previous Morph m'

Figure 5-3: System Diagram of the Gittins’ Index Engine

3For the definition of a CakePHP Component, please refer to the CakePHP documentation at
http://book.cakephp.org/view/315/components
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The Bayesian Engine is built according to figure 5-3. There are two inputs to the

run_weighted_gittins_engine() function:

1. $cognitive_style_vector - The input to this parameter should be g.n, the
probabilities that the current customer is in all of the Cognitive/Cultural Styles
(r). This is a vector with the dimesion 1 x . This is represented as g,n in
equation 3.2 and is the output to the Bayesian Engine. In the Controller code,
this input is represented as the PHP variable $q_updated. Each element in the

vector should be able to handle floating-point values from 0 to 1.

2. $morph_weights_vector (The &, Vector) - The input to this parameter should
be a vector that consists the updated weights for each morph seen by the user.
This is represented as an 1 x m vector where m is the number of morphs the
system supports. Each element in the vector should be able to handle floating-
point values from 0 to 1. In addition, the sum of all elements in the vector
should add up to 1. This vector is used to help the Gittins’ Index Engine weigh

| the morphs that the user has already seen. Section 5.4 will discuss the Weighted
Morphing concept in detail.

The final output of the Gittins’ Index Engine is m, the optimal morph to serve to
the user. The PHP variable $morph, representing m in the code, is an integer value

which ranges from 1 to 16, the current maximum number of morphs.

5.3.2 The Gittins’ Index Engine System Algorithm

The basic algorithm is derived from equations 3.3, reproduced here, as equation 5.3.

15
EGmn = Z qrnGrmn (armna ﬂrmn) (53)

=0
Where EG,,, is the Expected Gittins’ Index, and Grmn(Qrmn, Brmn) is the Gittins’
Index for user n who can be described by the Cognitive/Cultural Style Segment r
with corresponding qymn and Brmn values, and is exposed to the Web site morph m.

The Gittins’ Index Engine system can be described by figure 5-3.
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The system begins with two main for loops that iterates through each morph m
and style r:
for ($m=0; $m<$morph_size; $m++)
{
for($r=0; $r<$r_size; $r++)
{
$alpha_beta_vector = $this->lookup_alpha_beta($r, ($m+1));
$alpha = $alpha_beta_vector([0];
$beta = $alpha_beta_vector[1];

$G_vector[$r] = $cognitive_style_vector[$r] * $this->lookup_gittins($alpha, $beta);

}
$expected_gittins_vector[$m] = $this->sum($G_vector);

For each value of 7 and m, the system then looks up a and 3 values from the r-m
Table. These values are then stored as the variables $alpha and $beta, and are passed
to the lookup_gittins() function. The lookup_gittins() function then looks up
the Gittins’ Index values for the corresponding o and § values in the a-# Table.
Once the Gittins’ Index value is acquired, it is then multiplied by the corresponding
r element in the ¢, vector (indicated as the $cognitive_style_vector[] in the
code). For each r, the product (let’s called this Gittins’ Product) is then stored into
a temporary vector $G_vector, which will be used when the system sums all of the
Gittins’ Products to acquire the Expected Gittins’ Index, EG,,. There are a total of m
numbers of EG,,. All of the EG,,’s are stored in the $expected_gittins_vector[],
and this array is indexed by the morph value m.

In order to get the optimal morph value, the system returns the index of the
element in the $expected_gittins_vector[] which contains the greatest element

value.

$morph = $this->return_key_array_max($expected_gittins_vector);

The above code reflects the idea that the morph with the highest Gittins’ Index
should be the current optimal morph for a user belonging to a particular Cogni-

tive/Cultural Style r. The system uses the return_key_array_max() function to

return the index of the element in the array that has the highest value.
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5.3.3 The r-m Table
Table Structure

Conceptually, the r-m Table is a lookup table that stores the corresponding o and 3
values for each r-m combination. For instance, in a simpler case where there are only
a total of 2 Cognitive/Cultural Style segments (segments, not dimensions), and the
total number of morphs is 2, the total number of cells in the r-m Table would be 2 x
2 =4 (r x m). This table enumerates all the possible combinations of person style r
being exposed to morph m. An example of what the r-m Table looks like is given in

table 5.1.

rm; Brm Morph number m
1 2 m
1o, B | oag, Bz | - | @im, Bim
Style r 2 | ag1, 52.1 Qg 2, ,32,2 e | O2m, /32,m
3 | as1, B33 | az2, P32 | .- | ¥3my B3m
Qn,1, /Bn,l Oy 2, IBn,2 oo | Cnym, ﬂn,m
T Qr 1, :87',1 Or 2, 61",2 ar,ma ﬁr,m

Table 5.1: Example of r-m Table

Estimation of a and 3

O, can be thought of as the number of people belonging to Cognitive/Cultural Style
segment 7 that purchased on the Web site when exposed to morph m. Likewise, G,
are the number of people that do not purchase on the Web site in the style-morph
cell of -m. The idea behind this is to model the purchase behavior of consumers
as a Bernoulli process with purchase probability P.,. We also model our prior be-
liefs of P,,, with a Beta Distribution. Since the Beta Distribution is conjugate to
the Bernoulli process, it can be shown that the posterior distribution of the pur-
chase probability is also a Beta Distribution. The equation of a Beta Distribution is

reproduced in equation 5.4.

['(a+ B)

a-1 _ /-1
I‘(a)I‘(ﬂ) (P'rm) (1 Prm) (54)

f(P'rm) =
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where P, is the observed purchase probability of all users in a particular r-m

cell, and the Beta Distribution formulation also states the following:

(8%
P = ———— 5.5
E[ ] Qrm + Brm ( )
and
var(Pr) Grmbrm (5.6)

~ @om + )@ + B+ 1)
where equation 5.5 and 5.6 state the expectation and variance of a customer that
belongs to style r and has seen morph m.
The o and S values can be acquired by backsolving equation 5.5.
Since it is hard to acquire enough real data for each r-m cell, we will need to
build a model to estimate P,,,. The procedure for estimating P, is described in the

Appendix.

Definition of a Customer Purchase

Because the current Web site does not have the capability to allow customers to
purchase products directly, our team had to find a way to estimate the amount of
people that would purchase. To estimate the amount of people who would purchase
in a particular -m cell, we use each customer’s stated likelihood of purchase from the
field study. Then, the system can use these values to update a and g values for each
r-m cell. An example of the stated likelihood of purchase question is included, and

this is a common methodology in assessing purchase intent in Marketing research.

Updating of « and

As mentioned in the previous section, because the current Web site does not allow
users to purchase products online, the system cannot use real-time purchases to up-
date the o and (3 values during the field study. Currently, I will have to manually
update all values in the r-m Table after every phase in the field research. However, for

future development, it would be ideal that the system will be able to automatically
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update the a,,, and B, values for every r-m cell according to the following rules:

Qrmn = Qrmn—1 + 5mn (57)

and

ﬂ‘rmn = ﬁrm,n—l + (1 - 6mn) (58)

where a,my is the number of people who purchased for a particular r-m cell, and
Qrmn—-1 is the number of people who purchased for a particular 7-m cell before the
current customer n. d,,, is a binary variable: it is 1 if customer customer n purchases

and 0 otherwise. The same nomenclature applies to #’s in equation 5.8 as well.

Implementation of the r-m Table

I have explored a couple of ways to implement the r-m Table. Initially I had tried
to implement this as tables in the MySQL database, since ideally the system would
be able to update these a and S values automatically. However, I soon found that
because the initial two for loops makes r x m number of calls to this table, speed
is a major obstacle for this implementation. For the British Telecommunication Web
site, where 7 = 64 and m = 64, it takes nearly 10 seconds for each page to finish
loading. This is far beyond the tolerance of any typical modern day Web user.
Considering the speed issue and the fact that my current implementation of the
Web site cannot handle live purchases, the r-m Table does not need to be updated
automatically. Hence, I decided to embed this table as array of arrays in the code to
improve access speed. I will now discuss how this table is implemented in PHP code:
$rOmi_alpha_beta = array(6, 7);
$r0n2_alpha_beta = array(6, 7);

$rOm3_alpha_beta = array(6, 7);
$rOm4_alpha_beta = array(5, 7);

$ri15m16_alpha_beta = array(7, 7);

First, each of the a and [ values are stored as an array in variables with the
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naming convention $rNUMmNUM_alpha_beta , where the NUM in the array name cor-
responds to the r or m value that the array corresponds to. For instance, the variable

$rOm1_alpha_beta is an array that carries the o and § values for the Cogni-
tive/Cultural Style Segment r = 0 and Morph m = 1. The starting value for r is 0
because this makes PHP array indexing easier. The starting value for m is 1 because
when the $morph variable, the final output to the system, is returned to the controller,
the Rules Engine can readily comprehend the morph number in this manner.

The next step is to store each $rNUMmNUM_alpha_betal] arrays into r number of
arrays named $r_table_vector_NUM, where NUM is the value of 7. Note that the fol-
lowing declaration for $r_table_vector_0 includes all of the $rNUMmNUM_alpha_beta[]
arrays with the NUM of r = 0. The idea behind this is to group all array’s with the

same r together, and index the individual arrays according to the m value.

$r_table_vector_0 = array($rOmi_alpha_beta, $rOm2_alpha_beta, ... $rOm16_alpha_beta );

The final step would be to store the $r_table_vector_NUM arrays into another

array named $r_table_var[]. This array is now indexed by the number r.

$r_table_var = array( $r_table_vector_0, $r_table_vector_1, $r_table_vector_2, ... );

This o and (3 values are accessed in the run_weighted_gittins_engine() func-
tion using the lookup_alpha_beta() function. The code for lookup_alpha_beta()

function can be found here:

function lookup_alpha_beta($r, $m)
{
$r_table_array = $this->r_tabdble;
$morph_vector = $r_table_array([$r];
// morph vector’s index starts wtih O, but in that element is the alpha and beta vector for morph=1
$alpha_beta_vector = $morph_vector[$m-1]; ’
$results = $alpha_beta_vector;
// return both the alpha and beta in a results array

return $results;

}

This function takes two parameters $r, and $m and returns a two-element array

with the a and § values for the given r and m.
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5.3.4 The o-§ Table
Table Structure

The a-3 Table is also called the Gittins’ Index Table. This table stores the Gittins’
Indicies for all values of o and 3. As illustrated in table 5.2, the table itself is index

by two variables, o and f.

Grm ( a’rma /B'r'm ) ,B
1 ) B
T Gl 1,0 | G, 2) || Goml( 1,
2| Gom(2,1) | Grm( 2, Grm( 2,

i | Gem(n, 1) | Gom
Al Cm( A, 1) | Grm

Table 5.2: Example of a-3 Table

Grrm(

3 Grm( 3a 1 ) GT’m( 3
(
(

Estimation of the Gittins’ Indicies

The estimation of the Gittins’ Indicies is conducted by Professor Guilherme Liberali,
a visiting Scholar at MIT Sloan School of Management and Theta Aye, a Ph.D.
student in the Operations Management department. The MATLAB code that is

used to estimate these values is included in the Appendix.

Implementation of the a-F Table

Again, like the r-m Table, this table is accessed r x m times. Furthermore, unlike
the r-m Table, in theory this table does not need to be updated live, since statistical
estimation will need to be conducted in order to obtain each Gittins’ Index. As a
result, I have decided to implement this table in a similar fashion as the r-m Table,

using the array of arrays technique. Below is the code excerpt:

$alpha_beta_l = array( 0.9728, 0.9807, 0.9843, 0.9864, 0.9879, 0.989, 0.9898, 0.9905, 0.9911, 0.9915 );
$alpha_beta.2 = array( 0.8939, 0.9247, 0.9395, 0.9486, 0.9549, 0.9595, 0.9631, 0.966, 0.9684, 0.9704 );
$alpha_beta_3 = array( 0.7991, 0.8523, 0.8801, 0.8977, 0.9102, 0.9195, 0.9268, 0.9327, 0.9376, 0.9417 };
$alpha_beta_4 = array( 0.7091, 0.7792, 0.8177, 0.8432, 0.8616, 0.8755, 0.8866, 0.8956, 0.9031, 0.9095 );
$alpha_beta_5 = array( 0.6328, 0.7114, 0.7582, 0.7897, 0.8132, 0.8312, 0.8457, 0.8576, 0.8676, 0.8762 );
$alpha_beta_6 = array( 0.5672, 0.6506, 0.7032, 0.7397, 0.7668, 0.7884, 0.8059, 0.8202, 0.8325, 0.843 );

96



$alpha beta_7 = array( 0.5114, 0.5985, 0.6531, 0.6934, 0.7238, 0.7479, 0.7677, 0.7844, 0.7986, 0.8107 );
$alpha beta_8 = array( 0.4647, 0.5523, 0.6086, 0.6509, 0.6839, 0.7102, 0.7319, 0.7501, 0.766, 0.7798 );

$alpha_beta_9 = array( 0.4245, 0.5115, 0.5695, 0.6121, 0.6469, 0.6751, 0.6984, 0.7182, 0.7351, 0.7501 );
$alpha_beta_10 = array( 0.3899, 0.4754, 0.5339, 0.5779, 0.6128, 0.6424, 0.6671, 0.6881, 0.7063, 0.7222 );

The naming convention for the above arrays is $alpha_beta_NUM where NUM is the
number of the value of the 3 and each array is indexed by the value of o - 1 (PHP
arrays indexing begins with the value 0).

The above implementation only handles the range for o and 3 up to 10. This can
be a problem if the system has the capability to automatically update the o and g
values. Hence, for future implementations, it is important to think about how this
table can be increased to accommodate for more site visitors, but at the same time
keeping the access speed fast. One possibility would be to create multiple n x n sized
tables so that accessing each table would be quick.

The next step would be to store each of the $alpha_beta_NUM into another array,

named $gittins_vector_var[]. This array is indexed by 3 - 1.

$gittins_vector_var = array( $alpha_beta_l, $alpha_beta .2, ..., $alpha_beta_10);

In similar fashion as the r-m Table, the Gittins’ Indicies are accessed by the
run_weighted_gittins_engine() function using the lookup_gittins() function.
The code for lookup_gittins() function can be found here:

function lookup_gittins($alpha, $beta)

{
//global $mysqli;

$alpha = round($alpha);
$beta = round($beta);
$alpha_vector = $this->gittins_vector[$beta-1];

$gittins = $alpha_vector[$alpha-1];

return $gittins;

This function takes two parameters $alpha, and $beta and returns the Gittins’

Index, a floating-point value, for the given o and 3.
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5.3.5 The Weighted Morphing Algorithm

The purpose of the Weighted Morphing Algorithm is to take into account the time
on which the user has spent on each morph. At this current stage, time is defined
as the number of discrete Morph pages seen by a person. For instance, if person n
visits the Web site and goes through 5 clicks, in 2 of the clicks he experiences morph
2 and 3 of the clicks he experiences morph 10, we will give morph 2 a weight of % and
morph 10 a weight of .

At every user mouse click, the goal in the end is to compare the entity P(Purchase,|q,&,),
the weighted morph purchase probability, with the Morph Threshold constant. If
P(Purchase,|q,&,) is greater than the Morph Threshold constant, then you would
take the latest calculated optimal morph and serve it to the Controller. If the
P(Purchase,|q,&,) is less than the Morph Threshold constant, then the system will
return the old optimal morph from the previous user mouse click.

Calculation for the P(Purchase,|q,§,) is given by equation 5.9.

15

P(Purchasen|q,&) = &inPirm (5.9)

i=0

where &;, is the Morph Weight for the morph ¢ that user n has observed in his or
her current click history. The subscripts ¢ and m differ only in the fact that ¢ refers
to the morph in the Morph Weights Vector that the user has observed. m is used

generally to refer to any morphs.

The Morph Weights Vector (£,)

The Morph Weights Vector, &,, keeps track of all the morphs that user n has seen in

his or her entire history. Equation 5.10 describes the format of this vector.

fn = [gl,n 3 E2,n y €3,n ém,n ] (510)

Where the subscript m represents the maximum number of morphs a Web site
handles. For the Suruga Web site, m = 16. Since &;,, are weights of all morphs seen

by a person, the sum of all §;, must equal to 1. For instance, if user 2 has spent 3
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clicks in morph 2, and 4 clicks in morph 10 in an entire visit history of 7 clicks, this

user’s morph vector will be represented as the following:

§2=[0,%,0,0,0,0,0;0,0,%,O,OaO,O,O,O]

The P,.,, Table

The Purchase Probabilities for each r-m cell is acquired from the P,, Table is to
calculate the value of P(Purchase,|q,&,). The P,,, (Purchase Probability) Table can

be visualized in table 5.3.

P., Morph Number m
1 2 |..| M

1 P1’1 P1’2 Pl,M

2 P2,1 P2’2 P2’M

Style r 3| By | B2 |- | Bam
| Puy | Paz | oo | Pot
R PR,l PR,2 PR,M

Table 5.3: Example of a-3 Table

The Morph Threshold Constant

The Morph Threshold Constant is the value in which the system uses to compare
the current weighted purchase probability, P(Purchase,|q,&,), to decide whether to
serve up the new m morph that the Gittins’ Index Engine has calculated. To acquire
this constant, a controlled field study must be conducted. For details on how this

constant is calculated, please refer to Professor Guilherme Liberali.

¥
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Chapter 6

Contributions and Future Research

6.1 Results and Contributions

Prior research in Marketing Literature has shown the power of user adaptive recom-
mendation and customization system. Implementation of the user adaptive Morphing
Engine has made it possible to test the effectiveness of Web site Morphing theory in
practice. In this thesis, I have described the steps necessary to build a dynamic,
scalable Mathematical Inference Engine for the experimental user-adaptive Web sites
my research group has built for companies such as British Telecommunications and
Suruga Bank of Tokyo.

The Mathematical Inference Engine incorporates Hauser, Urban, Liberali and
Braun’s Morphing Theory [2]. The current implementation of the Mathematical
Inference Engine uses a Bayesian Inference Engine to calculate the probabilities that
each site visitor belongs to each Cognitive/Cultural Style, and it then uses the Gittins’
Index Engine to dynamically serve the optimal Web page morph for that visitor.
Lastly, the Bayesian Inference Engine also takes into account of the time that a user
has spent on each morph by using the Weighted Morphing Algorithm.

In February, 2008, a panel study in Tokyo on the Morphing Web site proto-
type of Suruga Bank’s Card Loans has shown that the number of matches of Cog-
nitive/Cultural Styles to Morphs is effective in improving site evaluation. Yoshio

Tokoro, a General Manager at Suruga Bank and MIT Sloan Fellow, demonstrated in
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his Master’s thesis three main points about a well designed Advocacy Web site [5]:

1. Great product quality and other preconditions for advocacy must be established

before implementing an Advocacy Web site.
2. Advocacy impacts customer purchase behavior.

3. A well-designed advocacy site improves brand recognition.

Yoshio Tokoro is a contributing team member and has been working with the

group over the last three years.

6.2 Future Research

For future marketing research, it would be interesting to explore the cost of Morphing,.
Professor Guilherme Liberali has written a document on preliminary thoughts on
using two indices to model the Switching and Continuation Costs of Morphing, and
this will be included in the Appendix. This is referred to as the “Dual-Indexing
Strategy” in Appendix A. It will be important for future system to take into account
the penalty cost for Morphing so that the system does not morph the Web site too
much, hence confusing the user. Additionally, there are various aspects of the current
system that can be improved to magnify the effect of Morphing. For instance, the
current system define the 7,, the Cognitive/Cultural Style dimensions, with binary
values. It would be interesting to explore how Morphing Theory would change if
T, were continuous. Lastly, given the information on how Morphing affects customer
purchase behavior, it would be interesting to apply Game Theory to explore the long-
term competition equilibrium between firms that implement Morphing Web sites’.
Once customer behavior is better understood in the Morphing Web site setting, then
it is possible to adjust product prices and customized promotions, all on the Web

site.

Lthis idea is from a conversation with Professor Carl Mela, Marketing Professor at the Fuqua
School of Business of Duke University

62



On the Computer Science front, it would be interesting to build an intelligent user
simulator that can synthetically generate user behavior on Morphing Web sites using
decision theory. From our research, we have found that it would be immensely useful
to have such a system on hand to test the effectiveness of our Morphing Web site
before launching it to field with human subjects. This system can also be generalized
to test commercial Web sites and can be useful in industry, saving millions of dollars
on market research.

Another front would be to change the method of user-interaction. Currently the
system is limited to inferring user information from click history. However, this can be
extended to other multi-modal methods in which facial recognition, eye-ball tracking,
and voice recognition can be used to gather information about the customer. While
this may not be entirely feasible over a Web study, existing shopping kiosks at Malls
and boutique stores can be retrofitted with this system to improve customer service
and experience, hence leading to improve sales.

Overall, Morphing is an exciting idea that reaps the benefits from advances in
various research disciplines such as Marketing, Artificial Intelligence, and Statistics.
Further theoretical and technological advances in these areas will help make Morphing

technologies to be more commonplace in society.
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Appendix A

Morphing Projects Guide

This chapter gives a brief overview of the three different Morphing Web site Projects.

A.1 BT Morphing Web site Project

A.1.1 Prototype 1

Prototype 1 was built by RA’s Min Zhang and Aman Narang in 2005-2006. This ver-
sion does not use the Bayesian Inference Engine or the Gittins’ Index Engine. It was
during this phase that we first identified the need to build a scalable Web Morphing
System like the one described in this thesis in order to handle high number of morphs,
such as the case with Prototype 2. Instead of using the sophisticated Bayesian Infer-
ence Algorithm, this site uses a simple averaging algorithm that calculates the weights
of a user’s cognitive style. Due to the simplicity of the algorithm, many of the speed
issues that were discussed in the thesis do not affect this implementation.

The latest working version of this is at the URL: http://glurban7.mit.edu/8_
links3/. The files for this prototype can be found in the htdocs/ folder within the
Apache Software Foundation folder. There is a copy on advocacy.mit.edu, but the
MySQL database will need to be modified for this to work.

Figure A-1 shows a screenshot of the homepage.

Table A.1 gives a summary of the features of this prototype.
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Y
BTQ Homepage | About BT

COMPARE PLANS

Broadband Advice Centre

ADVICE CENTRE

COMMUNITY

LEARNING CENTRE

Compare Plans

Broadband Advisor

2048 kb
8192 kb
8192 kb
1024 kb

Telewest £ 15
BT Opt1  £17
Demon  £17
NTL £18
AOL G £24 2048 kb
Atlas £25 1024 kb
AOLP £29 8192kb
NTL £35 10240 kb
More >

Provider Price Speeds Reliability Type

Choaose a range of providers

Great  Cable

Great DsL Broadband Advisor

2::: CD::'; Get an assistant to help you with
your broadband needs

Good DsL More >

Great DsL

Good DsL

Good  Cable

Get Advice on Broadband ~ “°”

Broadband Community

Share and Consult views

Learning Centre

Gor Gor

Learn about Broadband

Figure A-1: Screen Shot of Prototype 1’s homepage

| Attribute

Values

Cognitive Styles

Analytic vs. Holistic
Deliberative vs. Impulsive
Visual vs. Verbal

Cultural Styles

None

Website Characteristics

Graphical vs. Verbal
Focused Content vs. General Content
Large Load vs. Small Load of Information

Number of Style Segments (r) 8

Number of Morphs (m) 8

Weighted Morphing Ability No
Dual Indexing Strategy No
Uses Bayesian Inference Engine No
Uses Gittins’ Index Engine No
Uses Averaging Algorithm Yes
Uses Content Management Engine No

Field Test Conducted

Great Britain

Table A.1: BT Morphing Web site, Prototype 1 Summary
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A.1.2 Prototype 2

BT Prototype 2 was the first attempt to build a fully Morphing Web site using
the Mathematical Inference Engine and the Content Management Engine. This was
built for the August 2007 Demo for Gavin Patterson, CMO of BT. This site uses the
CakePHP MVC Framework and resides under the CakePHP directory.

The latest working version of this is at the URL: http://glurban6.mit.edu/b_
t_web_pages/. The files for this prototype can be found in the htdocs/ folder, under
the CakePHP app folder. There is a copy on advocacy.mit.edu, but Apache will
need to be updated and configured so this site will run smoothly.

Figure A-2 shows a screenshot.
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Figure A-2: Screen Shot of Prototype 2’s homepage

Table A.2 gives a summary of the features of this prototype.
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Attribute

Values

Cognitive Styles

Analytic/Visual vs. Holistic/Verbal
Deliberative vs. Impulsive
Reader vs. Listener

Cultural Styles

Emotional vs. Neutral
Collectivistic vs. Individualistic
Hierarchical vs. Egalitarian

Website Characteristics

Graphical vs. Verbal
Focused Content vs. General Content
Large Load vs.
Small Load of Information
Lively Color Scheme vs. Neutral Color Scheme
Content Addressed to You vs.
Content Addressed to General Audience

Informal Tone vs. Formal Tone

Audio vs. None

Number of Style Segments () 64
Number of Morphs (m) 64
Weighted Morphing Ability No
Dual Indexing Strategy No
Uses Bayesian Inference Engine Yes
Uses Gittins’ Index Engine Yes
Uses Averaging Algorithm No
Uses Content Management Engine Yes
Field Test Conducted None

Table A.2: BT Morphing Web site, Prototype 2 Summary
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A.2 Suruga Morphing Web site Project

The Suruga Morphing Web site is the an improvement over BT prototype 2 using the
Mathematical Inference Engine and the Content Management Engine. The Weighted
Morphing Algorithm is also implemented in this version. This site holds the most
current Morphing Web System code. This site uses the CakePHP MVC Framework
and resides under the CakePHP directory.

The latest working version of this is at the URL: http://glurban6.mit.edu/
suruga_web_pages/. The files for this prototype can be found in the htdocs/ folder,
under the CakePHP app folder. There is also a working copy at http://advocacy.
mit.edu/cp/suruga_web_pages. Note the CakePHP directory on the advocacy.
mit.edu server resides under the director cp/.

Figure A-3 shows a screenshot.
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Figure A-3: Screen Shot of Suruga’s homepage

Table A.3 gives a summary of the features of this prototype.
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| Attribute

Values

Cognitive Styles

Analytic/Visual vs. Holistic/Verbal
Deliberative vs. Impulsive

Cultural Styles

Individualistic vs. Collectivistic
Hierarchical vs. Egalitarian

Website Characteristics

Graphical vs. Verbal
Large Load vs.

Small Load of Information
Content Addressed to You vs.
Content Addressed to General Audience
Informal Tone vs. Formal Tone

Number of Style Segments () 16
Number of Morphs (m) 16
Weighted Morphing Ability Yes
Dual Indexing Strategy No
Uses Bayesian Inference Engine Yes
Uses Gittins’ Index Engine Yes
Uses Averaging Algorithm No
Uses Content Management Engine Yes

Field Test Conducted

Tokyo, Japan

Table A.3: Suruga Morphing Web site, Prototype 1 Summary
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Appendix B

Bayesian Inference Engine and
Gittins’ Index Engine Parameter

Estimation

The following items need to be estimated for the full Morphing Prototype.

1. © Matrix - an example of the estimation and specification of this quanitiy is

attached. Note that this quantity changes as the dimensions of the vectors cg;n
and r, changes. The STATA code for MLE estimation and BUGS code for
Bayesian estimation are included as well. For more information, please refer to

Professor Guilherme Liberali.

. P, - an example of the calculation of this quantity is given in the attached
excel file. This is an example of the calculation done for the latest Suruga
Prototype. To estimate these quantities, one must conduct Factor Analysis
to finalize the Style and Morph dimensions. Then, use Univariate ANOVA
to pick out the significant variables. Lastly, use Stepwise Regression to find
the coefficients for each of the variables (Styles, Morphs, and Matches.) The
results P, are calculated using a the binary logit formula. Please refer to
suruga_prm_calculation_256_041508.x1s for more details on the P,,,. For

examples of the Factor Analysis, ANOVA and Stepwise Regressions, please refer
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to the SPSS output files in the Appendix Chapter “Suruga Project Documents.”

. « and g - these items needs to be calculated from the P,,,. Once the P,.,,,’s are
calculated, one can using equation 5.5 and the total number of respondents in

each r-m cell (a + B).

. Grm(a, B) - the MATLAB code for estimating the Gittins’ Indicies as well as
the specification for the Gittins’ Table are included. This is prepared by Theta
Aye and Guilherme Liberali.
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By Guilherme Liberali
May 2007
BT Prototype 1

Example of C, Omega, and R

4 =(cl €, € € C & € G G €y € & &y 5'14)

¢,= Graph vs. Verbal

¢,= Small vs Large Load

¢, = Focused vs. General Content

c¢,= Listen link vs no-listen link

¢s=“About BT” link (to check exploration behavior)

¢ = “Column heading” link

¢,= Tool link: 1 if it is a link to one of the following tools: select & compare,

graph, feedback, or recommendation.

¢;= “Read Post” link: 1 if it is a link to read a post

¢,= “Post a comment” link: 1 ifit is a link to post a comment

¢,,= “Open history” click: to detect users having a hard time browsing the site
¢,, = dummy for compare plans ( ¢,, =0 after the first click)

¢,,= dummy for advisor (c,, =0 after the first click)

¢;;= dummy for community (¢,, =0 after the first click)

¢,,= dummy for learning center (c,, =0 after the first click)

F=t n n n,)
r; = impulsive vs. deliberative
r, = analytic/visual vs. holistic/verbal

13 = leader versus follower



r4= (active) reader vs. (passive) listener



OMEGA

(Cl €, € € Cs Cg € Gy € € € € Cp 014)

10,3
T3
T
T3

T3

10,4
T4

D4
T34

W4




CURRENT RESULTS

Omega

0.446  0.5413 0.2852 -0.5066
Cognitive part (first 3 rows): -0.3558 -0.1911 -0.1447 0.1666
-0.7653 -0.1953 0.3432 -0.2804

0.5672  0.6707  0.06501 0.01533
-0.0925 -02766 -0.2432 -0.02212
-0.131 -0.08056 -0.1808 -0.04611
0.1111  0.4181 -0.1282  0.0228
0.2246  0.6793 -0.08172 0.05904
Non-Cognitive part (last rows):_ | -0.07299 -0.2581 -0.2541 -0.01591
-0.1089 -0.2853 -0.2451 -0.02813
0.3757  0.6895  0.02691 0.03462
0.08624 -0.07977 -0.2285 -0.05092
-0.07228 -0.2841 -0.1886 -0.05249
-0.1062 -0.2337 -021 -0.01898




Bayesian Estimation Code in WinBUGS

MODEL SPEC - COGNITIVE PART OF OMEGA

model{

for (hin 1:M){
for (pain 1:8) { #loop around pairs
deltaUh,pa] ~ dnorm(dU[h,pa] ,precU)
duUfh,paj<- inprod(deitaCBetafh, pa,1:4], rfh, 1:4] )
deltaCBetalh,pa, 1]<- inprod(deltaCih,pa,1:3], BetaMatrix1[1:3] )
deltaCBetalh,pa,2]<- inprod(deitaClh,pa,1:3], BetaMatrix2[1:3] )
deltaCBetafh,pa,3]<- inprod(deltaClh,pa,1:3], BetaMatrix3[1:3] )
deltaCBetalh,pa,4]<- inprod(deltaClh, pa,1:3], BetaMatrix4[1:3] )
}# close pa loop

for ( click in 1. numelicks[h]) # loop around clicks per respondent
{Y[h,click] ~ deat(p[h, click,1: numoptionsfh,click J] )
for (opt in 1. numoptions{h,click] ) { # choiceset loop (changes with respondent)
plh,click,opt] <- cbrfh, click, opt] 7 sum(cbrih, click, 1: numoptions[h,click] ] )
log(cbrih,click,opt} ) <- inprod(CBetajchoiceset[h,click], opt, morphfh], 1:4], r{h,1:4] ) / scale_par }
}# close click loop
¥ close h foop

# describe all choicesets in site structure
for (pagein 1: 15)  #loop over all pages
{ for (m in 1:8) # loop over all morphs

{ for (option in 1: tot_options[page , m} )

{ CBetajpage, option, m,1] <- inprod(c_kjm [page, option, m,1:3], BetaMatrix1[1:3] )
CBeta[page, option, m,2] <-inprod(c_kjm [page, option, m,1:3], BetaMatrix2 [1:3} )
CBeta[page, option, m,3] <- inprod(c_kjm [page, option, m,1:3], BetaMatrix3[1:3] )
CBeta[page, option, m,4] <- inprod(c_kjm [page, option, m, 1:3], BetaMatrix4 [1:3] )

Jiclose option loop

}# close m loop
J# close page loop

#PRIOR

BetaMatrix1[1:3}~dmnorm(Beta[1,1:
BetaMatrix2[1:3]~dmnorm(Beta[2, 1:
BetaMatrix3[1:3]~dmnorm({Beta[3, 1:
BetaMatrix4{1:3}~dmnorm(Beta[4, 1:

# HYPERPRIOR

for (iin 1:4) {

Betali,1:3] ~ dmnorm(mn[1:3 ], prec[1:3 ,1:3])
T[,1:3 ,1:3] ~ dwish(R[1:3 ,1:3], 3) }

Pl <- 3.1415926635897932384626433832795
scale_par <-( sqrt(12)*SD)/PI

precU<- 1/pow(SD,2)



SD~dnorm(0, 0.25)
}



NON-COGNITIVE PART

# Morphing Sites
# PRIMING - Functional and site area parts of beta (beta is 11x4 )

model{
for (hin 1:MY # loop around respondents

for ( click in 1: numclicks{h]) # loop around clicks per respondent
{
Y(h,click] ~ deat(pfh, click,1: numoptionsfh,click ] )
for (optin 1: numoptions[h,click] ) # choiceset loop (changes with respondent) # instead of numoptions use j in ¢_kjm
{

pih,click,opt ] <- cbrfh, click, opt] /sum(cbrih, click, 1: numoptionsfh,click] ] )
log(cbrih,click,opt] ) <- inprod(CBeta[choiceset[h,click], opt, morphih], 1:4], r{h,1:4] )

}LL[h,dick]<-|og(p[h,cliek,Y[h.click]])

}# close click loop
LL2{h] <-sum(LL{h,1:numclicks[h]]) # loglikelihood for household h

J# close h loop

# describe all choicesets in site structure
for (pagein 1: 15)  # loop over all pages
{ for (m in 1:8) # loop over all morphs

{for (option in 1. tot_options[page , m] )

CBetafpage, option, m,1] <- inprod(c_kjm {page, option, m,4:14], BetaMatrix1 [1:11] )
CBeta[page, option, m,2] <- inprod(c_kjm [page, option, m,4:14], BetaMatrix2 [1:11])
CBeta[page, option, m,3] <-inprod(c_kjm [page, option, m,4:14], BetaMatrix3 [1:11] )
CBeta[page, option, m,4} <- inprod(c_kjm [page, option, m,4:14], BetaMatrix4 [1:11] )

}}
#PRIOR

BetaMatrix1[1:11}~dmnorm(Beta[1,1:11], T[1,1:11 ,1:11))
BetaMatrix2[1:11]~dmnorm(Beta[2,1:11 ], T[2,1:11 ,1:11])
BetaMatrix3[1:11]~dmnomm(Beta[3,1:11 ], T[3,1:11 ,1:11])
BetaMatrix4[1:11}~dmnorm(Beta[4,1:11 ], T[4,1:11 ,1:11])
LL3<-sum(LL2[]) # global loglikelihood

#HYPERPRIOR:

for (iin 1:4) {

Betafi,1:11] ~ dmnorm(mn[1:11 ], prec[1:11 ,1:11 ]}
T0,1:11 ,1:11 ] ~ dwish(R{1:11 ,1:11 ], 11)

}



MLE (suruga).txt Friday, May 23, 2008
/* Below is the Code for estimating the Omega for Suruga */

/* By Guilherme Liberali */

/* This runs in the statistical software STATA */

/* For an example of the dataset, refer to example of dataset.csv */

clear
set matsize 150
set logtype text

/* load data created with gamma= 0.2 */
/*insheet using "C:\Documents and Settings\Windows\My Documents\Project_Suruga\omega\suruga d

no fixed effect.csv" */
insheet using "suruga2.csv"

/* */
/* PARAMETERS
/* */

/* log using "C:\Documents and Settings\Windows\My Documents\Project_Suruga\omega\result.txt" */
log using "omega_ result _no fixed 2.txt"

/* call clogit */
/* no fixed effect */

clogit y rliclomegall ric2omega2l rlc3omega3l rlc4omegadl rlcSomega5l 2]
rlcéeomegabl rlc7omega71l rlc8omegas8l r2clomegal2 r2c2omega2?2 d
r2c3omega32 r2c4omega4?2 r2c5omegab2 r2céeomegasé2 r2c7omega72 d
r2c8omega82 r3clomegal_3 r3c2omega2_3 r3c3omega3_3 r3c4omegad_3 d
r3cSomegaS_3 riceomegab_3 r3c7omega73 r3ic8omegal83 r4clomegal_4 P3|
r4c2omega2_4 r4c3omega3_4 r4c4omegasd_4 r4cSomega5_4 r4iceomegaé_4 d
r4ac7omega7_4 r4c8omega8_4 , group(grp)

/* fixed effect */
clogit y rOclomegall rOc2omega20 r0c3omega30 rOc4omega40 rOc5omega50 rOcéomegaé0 rOc7omega7l J

r0c8omega80 rlclomegall rlc2omega2l rlc3omega3l rlc4omega4l rlc5omega51 d
rlceomegasl rlc7omega7l rlc8omegas8l r2clomegal2 r2c2omega22 d
r2c3omega32 r2c4omega4?2 r2c5omegab2 r2ceomegas62 r2c7omega’72 d
r2c8omega82 r3clomegal 3 r3c2omegaz_3 r3c3omega3_3 r3c4omegad_3 d
r3c5omegab5_3 r3ceéomegaé_3 r3c7omega73 r3c8omegas83 r4clomegal_4 4
r4ic2omegaz_4 r4c3omegal3_4 r4c4omegad_4 r4cSomega5_4 r4céomegaé_4 d
r4ac7omega7_4 r4c8omega8_4 , group(grp)

log close
clear




Table of Initial alpha (a,) and beta (B,) (8 X 8)

[For each pair of r and m, there will be 64 pairs of (o, By)]

Look up index

Gittins Index Table (1000 X 1000)

A

Index table for each rand m pair (8 X 8)

el N

Customer purchases product Customer doesn’t purchase product

Update: alpha (i) = o, + 1
p pha (i) = ag Update: beta (i) =B, + 1
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0
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0.454
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0 0

0.391

TBLAR

i_IC
0 0
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AH_HE AH

0

AH_DI

]

[AH_AH

051

-0.565

0
Cognitive and Cultural Styles

(]

guidance
0

0

s_beta_022607.xls for
0

0

-1.421

Tntercept |AH Morph DI Morph HE Morph _IC Morph| AH Style DI Style HE Style IC Style [

0

Morph Number

1

This Calculation is based on Model 5 from the file ANOVA and Stepwise Regression 041508.spv. The analysis is conducted in SPSS v16

Special thanks to Prof. Gui Liberali for providing Gittins_alt_alpha:

Suruga Prm Estimation

Clarence Lee

April 15, 2008
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11/12/07 4:31 PM C:\Documents and Settings\Windows\My Documents\Project ...\DAI.m

1

of

2

R R AR R A R L R R R R R L R R LR R LA e e AR L e L L R L L e LR R LR R L

$%% This program calculates Gittins indices for the

%%% Bernoulli reward process.

It is based on the

$%% recursion in Gittins (1989), p. 8-9.

3%%
%$%%
%%

$%%
%%%
$%%
%%
3%%
$%%

A AR AR R A R R R R R A R R R R R A R L L R L L R e R R R R L R R L ]

35 A AR EEL AR R L L1
%%% Initialize %%%
FEETEIILLLLLL25%%%

Set parameters for search routine

%
a = .9999;
N

= 300; % number of iterations

step = 0.0001; %

% Initialize matrices
R = zeros(N-1,N-1); %
Reward = zeros(N-1,N-1); %

% Initialize endpoints (starting points for backward induction)

for alpha = 1:N-1

R(alpha,N-alpha) = alpha/N ;

end

FIEITTTLILLE%%%%
%$%% main loop %%%
Pt TLILLL5%%%%

for p = step/2:step:1

% discount rate

Step-size

Array with intermediate values

Array with final Gittins Indices

% Continuation value for 'safe' arm

safe = p/(l-a);

for M = N=-1:-1:2
for alpha = 1:M-1

% Continuation value for 'risky' arm

risky = alpha/M * (1 + a * R{(alpha+l,M-alpha))

alpha+l));

% 'safe' increases faster than 'risky' in p, so

[

if (Reward(alpha,M-alpha)
Reward (alpha,M-alpha)
end

% Update recursion

% the first time safe > risky, we got the index
== 0) && (safe > risky)

= p-step/2;

(M-alpha)

(a * R(alpha, M-«

% initialize endpoints at E[betaprior(alpha,beta)]
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R{alpha,M-alpha) = max(safe, risky):

end
end
end

P55 5%35%%%5%%%%%%%%
%$%% Output results %%%
S R R R R S L L L LT

% Note, that it outputs the transpose of the matrix to

% be consistent with the tables in Gittens (1989)

% Set output ranges
alpha out = 1:100;
beta out = 1:100;

G = [ 0 alpha out ; beta out' Reward(alpha out,beta out)' ]



Appendix C

Weighted Morphing

The following documents are prepared by Professor Guilherme Liberali. They will
describe the theory of the Weighted Morphing Algorithm in depth and should be

referred to for implementation.
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December, 4™ 2007

Morphing Engine — The Suruga Application
This updated note discusses the conceptual and operational aspects of

morphing. The idea is to facilitate the development and deployment of the
Suruga Bank application of the morphing method. The general approach is:

1) The site will learn from every single click
2) The site will morph after a threshold has been reached
3) The site will morph more than once per session

We have been addressing the conceptual and analytical aspects of these
three principles. The first item was solved in our first BT application, and it has
already been implemented in our PHP website. The conceptual and analytical
aspects of item #2 and item #3 have been addressed recently. However, its
implementation has not been fully detailed yet, so it is the focus of the next
section.

Suruga Algorithm

1. Assign the best morph m conditional on not knowing the user style. The best
morph in Suruga will be identified in the 500-subject fixed morph survey that
will done in the first part of the study.

2. Forevery click made by respondent n we do the following (subscript n was
omitted in this subsection for clarity purposes)

a. Observe a click



Dual-index morphing 03-25-08.doc

Detailing the Dual-index Approach

The dual-index multiple morphing solution is based on the Generalized
Index Heuristics (GIH), proposed by Dusonchet and Hongler (2003) and Asawa
(1996). The GIH uses a continuation index (ve:mn) and a switching index (VSemn)-
In short, the heuristics is: continue engaging morph m while its continuation index

is higher than switching index for all other morphs, that is: vc,,,, > vs,,,,Vk = m.

When the switching index for any other morph is higher then the continuation
index for the current morph, switch to the morph having the largest switching

index.

1. Computing the Indices
Now we have two Bellman equations. One equation has switching costs,

and gives us vsimn, The other has no switching costs and gives us vcmn, Both
are described next.

Computing the Switching Index vsmn

First, we need a way to incorporate switching costs into the value of the
morph, that is, its Gittins’ index. Dusonchet and Hongler (2003) assumed that
costs did not change with morphs (projects) nor with the number of times that the
system changes between projects. We take a step further, by modeling costs as
an exponential function of the number of morph changes’.

In our switching cost index formulation, the arm with known probability is
given by vsmn and the arm with unknown probability is given by the beta
distribution. The selection between both arms is given by the solution of the
following bellman equation:

' Dusonchet and Hongler proved that the dual-index solution using fixed costs is still an indexable
bandit problem. We might want to discuss in the paper why we believe the variable cost approach
still yields a quasi-optimal solution,



Multiple Morphing Updates to the Math Engine - May 1%, 2008

Updates to the Morphing Engine

A full-morphing implementation has to deal with two important challenges.
First, it must take into account that a person might have been exposed to multiple
morphs while using the site. This means that, at the end of each browsing
session, the system must give the correct credit for successes or failures,
proportionally to all morphs seen (recall that we use past successes and failures
to learn across users). Second, the site must avoid the morph confusion that
might emerge from changing morphs too often. As an extreme example of
excessive morphing, think of a person having to adapt to a different version of
Excel after every click! Additionally, consider that many users have reportedly
not been able or willing to adapt to Excel 2007 even after days or weeks of
continued usage.

A good way to deal with these challenges is to use a weighting function ¢ and

to introduce switching costs into our application of the Gittins’ index. The former
takes care of the exposure to multiple morphs. The latter reduces morph
confusion by penalizing morph changes.

Weighting

The intuition for the weighting function is that the system now recognizes the
fact that if a person purchased after being exposed to, say, two different morphs,
then we must credit this success proportionally to each morph he saw. There are
multiple ways of doing this. To keep things simple and yet robust we can use the
number of clicks per morphs as the weighting criterion. Let's take a closer look at
how we can do it. In the current PHP site implementation we learn from success

and failure by adding 1.0 to the alpha (success) or beta (failure) table entry that
corresponds to the only morph a user was exposed to. With the weighting
function we now do it proportionally to all morphs a person saw. This means that,
for example, if a person purchased after being exposed to morph 7 for 20% of
the total number of clicks in his clickstream and was exposed to morph 9 for 80%
of the clickstream, then the system now must credit 0.2 to the alpha table entry
that corresponds to morph 7 and 0.8 to alpha table entry that corresponds to



Appendix D

Source Code and Site Testing

Simulation

There are two main files that holds the code for the Bayesian Inference Engine and

the Gittins’ Index Engine. They are:
1. bayesian_engine.php
2. gittins_index_engine.php

These two files are stored as CakePHP components in the folder found in CakePHP
directory app\controllers\components\.
The following document is prepared by Professor Guilherme Liberali, and it di-

cusses testing the Morphing Web site using simulation.
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Real site testing 121907.doc

Testing the Multiple Morphing Site

We have already tested the Bayesian engine. Now we need to test the Gittins’
engine and the integration of both. Testing the morphing site means learning how
the actual real site and the morphing implementation behave in a realistic
situation of many users. Recall that our method is based on learning across
clicks and across users. In practice, it is not feasible to manually simulate
hundreds or thousands of customers. On the other hand, testing only with a
couple of customers would not make sense, as the heart of the Gittins’ simulation
lays on learning from successes and failures over multiple users.

Clicking the site manually might give us face validity, but | think (and you
might want to confirm this with Glen) we now want to check the algorithm validity
in depth. If so, | believe we need to use or code a simple test environment that
can (1) easily generate clicks for thousands of users in our real site (2) activate
the updating after each click and after each user and (3) track the results such as
the morphs served per cognitive style, the average purchase probability per
cognitive style and the evolution of the Gittins’ index.

This note presents the overall algorithm for such testing environment. It
assumes that the site is tracking properly all necessary information and that the

site morphs multiple times as discussed in the Dec.4™ note.
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Test Procedures and Results
The simulation steps are detailed later. In short, start by assuming we

know the probability of purchase for each morph for each style (this information
will come later from the “pre-post purchase likelihood measurement” measures in
Suruga field study). Next, simulate a customer by randomly choosing one
cognitive style. Then generate data (clicks) and run the Bayesian updater after
each simulated click, and observe what are the morphs that the system serves
up to each synthetic customer during his browsing experience. Finally we
observe each user's purchase behavior, update alpha or beta accordingly and
repeat this process until we have 5000 customers per cognitive style.

We expect that, after a few thousands customers have gone through the
site, the system will have learned the best morph for this each cognitive style and
stabilized. After we reach 5000 customers per style, and plot the morphs chosen

by the system for each sequential customer within one specific cognitive style we

should get something like this.
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Fig. 1 — Morphs chosen by the system for a cognitive style
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As Figure 1 shows, after a couple thousand customers one morph clearly

dominates the others.

Finally, the plot of the Gittins’ index for all morphs should reflect the fact
that the system learns the optimal morph as the number of customers increases,

so it should look like this:
0.75 4

0.65 1

Gittins' Indices
o
o
o

0.45

0.35
0 500 1000 1500 2000 2500 3000 3500 4000 4500 5000

Visitor

——Morph 0 = Morph 1 =——Morph 2 = Morph 3 ==Morph 4 =—Morph 5 =—Morph 6 ==—Morph 7

Fig. 2 — Gittins’Index evolution

Testing Steps

1. Define clickstream length. The efficient length depends on website design,
but we expect that K=10 should be plenty and is a good starting point.

2. Do the following for 1..n customers, where n= 5000 customers x number
of cognitive segments

a. Create a user

b. Choose randomly one cognitive style r. Call this the “current user

true cognitive style”.
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c. Assign the best morph given that we do not know the user style.
For now assume it is morph 2(the best unconditional morph will be
found when we look at the Suruga field data)

d. For each of the 1..k clicks for this user n do the following

i. Compute click probabilities for current morph, and all J links
within current page. Since we know r, k, j, Q, c_x and m,

exXp(C,, Q)

the probabilities are given by p,,, =| =——"——=
Zexp(clumm)

ii. Choose an area to click by drawing each click from all the
probabilities considering all J links available in the current

page. The click probabilities were found in the previous step

| assume the next steps are already coded into the Suruga
Site. They are listed in the Dec.4™" note

iii. Observe a click
iv. Run the extant Bayesian updater. It should use the following

K’l

TIT17G: 180 '2n4,0)

equation: g; = f(r|¥,.¢,,'Q) =

Kn Jt 15
k=

HH z_:f(j;k I ELy‘m'Qir)qo(ro)

v. Look up Gittins’ index, EGm, for all morphs using the
posterior probabilities g as follows:

15
EGm = zqurm (arm’ﬂrm)

r=0

vi. Find m=argmaxm EGp(. )
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vil.

viii.

Compute the posterior probability of purchase for user n
conditional on our beliefs about his cognitive style (the vector
g) and conditional on the morphs user n was exposed to until
now (expressed in £), as follows:

8
p(purChasen l qs gn) = zginpirm

i=1

If the purchase probability is above a minimum threshold,
morph the site to m. The threshold will be discovered after
we analyze the Suruga survey results:

Morph if p(purchase, |q,< ) > threshold

If the morphing has happened, update {, . Recall that §, is
given by the number of clicks a user was exposed to each in
morph divided by the total number of clicks observed so far.

e. After the last click, choose a purchase or no-purchase according to

a binomial draw using that weighted pm and the true cognitive style

f. Update Gittins’ index by updating alpha or beta for all cognitive styles

spreading the weight of the purchase or no-purchase using Sm

g. Compute the mean expected purchase probability per cognitive style

and plot the chosen morphs x visitors for each cognitive style as in

Figure 1, and the evolution of the Gittins’ index for each cognitive style

as in Figure 2

Gui Liberali

December 20", 2007



Appendix E

British Telecommunication Project

Documents

The following items are included that is relevant to the BT Project.

1. Morph Map of the Web site Characteristic and Morph Dimensions for the first
BT Prototype - This illustrates the idea of Web site Characteristics and Morphs.

2. Professor John Hauser’s Substantive Update - this is a followup to the “Website
Morphing” paper by Hauser, Urban, Liberali, and Braun[2]. This document de-
scribes the classical statistical analysis that Professor Hauser conducted to iden-
tify the significant factors that influences Customer Consideration and Purchase
for the first BT prototype and field experiment. The Factor Analysis, ANOVA
and Stepwise Regressions I conducted for Suruga are based on this document
and his SPSS output files (BT SPSS files are not included in the Appendices.

Please refer to Professor Hauser or Liberali for those files.)

3. Cultural Styles Literature Review - this report is compiled by Research As-
sistants Antonio Lorenzon and Harald Solamann. Gives insight on how they

generated the Cultural Styles for BT Prototype 2.
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BT Prototype 1 Website Characteristics

September, 2006

MORPH MAP
Graphical Verbal
MORPH 1 MORPH 2
e Graphs & diagrams o Listen button & texts
Larngload e Advisor: publisher e Advisor: publisher
-
5 information | e Lea_rning Center: technical | e Legrning Center: technical
s topics topics
8 e Lots of information ¢ Lots of information
§ MORPH 3 MORPH 4
3 e Graphs & diagrams o Listen button & texts
lE SmaLIroad e Advisor: publisher e Advisor: publisher
information | ¢ Learning Center: technical | e Learning Center: technical
topics topics
e Just a bit of information ¢ Just a bit of information
MORPH 5 MORPH 6
e Graphs & diagrams e Listen button & texts
Larggfload o Advisor: student e Advisor: student
't | information | ¢ Learning Center: general o Learning Center: general
"2 topics topics
8 o Lots of information e Lots of information
g MORPH 7 MORPH 8
5 e Graphs & diagrams e Listen button & texts
o Smagfload e Advisor: student o Advisor: student
information | ¢ Learning Center: general o Learning Center: general
topics topics
e Just a bit of information e Just a bit of information




John Hauser
May 12, 2007

Substantive Paper on Cognitive States and Morphing

I am excited about the second morphing paper. I think it has the potential to be published
of its substantive contributions. I think reviewers will find it quite interesting that morphing by
cognitive state can indeed change probabilities. In the Gittins’-based morphing paper we do not
emphasize the substantive findings, nor do we spend much time on the measurement. In that pa-
per I am hoping reviewers will cut us some slack and see the aggregate SPSS logit regressions as
a reasonable, but practical, implementation step. However, if we have a substantive paper on
morphing/cognitive states, I think we have to bring the analysis to the next level.

There is some precedent. With Ken Wisniewski we first published the “theory” of semi-
Markov dynamic models in Management Science, and then a paper devoted to the details of im-
plementation in Marketing Science. Similarly, Steve Gaskin and I published a defender applica-
tion in Marketing Science a year after Steve Shugan and I published the theory. Even with
Birger, we first published a theory of response models in Jourrnal of Marketing Research and
then a year later a justification with consideration sets in the Journal of Consumer Research.

The latter has been cited much more than the former. I think we can do this paired (or triple) pa-
per strategy with morphing.

If we write a paper with substantive results, the full Bayesian formulation, and-an analy-
sis of the optimal time to morph, the second paper should easily be an “A” publication. Because
I am closest to the SPSS analysis, I’ve written this document to bring everyone else up to speed.
It is fairly straightforward analytically. The real effort is getting a model that fits statistically and

has face validity.

Dependent Measures
In the priming study, we randomly assigned morphs to respondents and we measured

their cognitive states. For each of sixteen cognitive states and for each of eight morphs we ob-
serve for each respondent in the cognitive-state-morph combination:
e whether the respondent considers BT (this is a 0-1 variable)
e ifthey consider BT, the probability that they would purchase a BT plan
e this is a 0-100 purchase probability, which we can scale 0 to 1.0



e some respondents give BT 100 points, which we interpret a 1.0 probability of
purchasing
= some respondents only consider BT, in which case the unconditioned probability of
purchasing is 1.0
= if respondents don’t consider BT, then the unconditioned probability of purchasing
BT is 0.0.

By the rules of conditional probability, we have:
(1) pmna= Pr{purchase BT|r, m} = Pr{purchase BT | consider BT, », m}*Pr{consider BT|r, m}

With a sufficiently large sample size, we could have used the p,,’s that we observed.
However, with only 1,111 respondents for 16 x 8 = 128 cells, these observed probabilities would
be based on very few observations. They seemed to make sense, but it was clear that they were
not precisely estimated. I felt it was necessary to build a model to smooth out the observed
probabilities.

We have two choices: (1) build a composite model where the explanatory variables affect
Pr{purchase BT} directly or (2) build two models — one model of the consideration process
[Pr{consider BT}] and one model of the conditional purchase process [Pr{purchase BT | con-
sider}]. If we choose the latter approach, then we use Equation 1 to get the final predictions.
This is what I did in the SPSS model. If we build the two-stage model, then the sample for
Pr{purchase BT | consider} is only those respondents who consider BT. The sample for
Pr{consider BT} is all respondents.

The dependent measures make it difficult to use standard MLE logit packages, because
they do not handle fractional purchases. It was also difficult to use standard logit regression with
individual-respondent level data [In(p,./(1-p.m)) as the dependent measure] because some of the
observations are 0.0 or 1.0. I tried changing 0.0 to a small number and 1.0 to (1 — a small num-
ber), but the results were too dependent on what I chose for the small number. Fortunately, the

theory works for fractional purchases. It is just the packages that cannot handle it.

Using the notation of the text, let
Pn= probability that respondent » chose BT, this can be 0, 1, or a fraction
Pen = probability that respondent # considered BT, this is 0 or 1



psn = probability that respondent » chose BT given that he/she considered BT, this can be
0, 1, or a fraction. I am “s” as a subscript as a mnemonic for “select,” because “c”
for is already used “for consideration.”

We also have data on these probabilities (events) before the respondent saw the website
(pre). The above are defined for the after the respondent saw the website (post). Ideally, we
would build a pre-website model and then use that to estimate changes. Logically, cognitive
states could affect the pre-probabilities. Morphs and matches (see below) cannot affect pre-
measures. To avoid propagating error, we would then use estimated pre-probabilities as explana-
tory variables in the models. Because of regression-to-the-mean issues, the pre-measures should
be explanatory variables; we do not want to model the delta probabilities.

I spent a lot of time trying to estimate these pre-post models. They were a bust with the
aggregate data. Hardly anything was significant in the first stage, hence the variation in esti-
mated pre-probabilities was minimal. The estimated pre-probabilites were not significant in the
second stage. In this note I will ignore the pre-measures. However, we might be able to build

better models if we use them.

Independent Measures
There are three types of independent measures: (1) morph characteristics, (2) cognitive

state characteristics, and (3) morph-state matches.

Morph characteristics. The morph characteristics were varied randomly for each re-
spondent. They are 0-1 explanatory variables for each of three characteristics:

o graphical vs. verbal (e.g., graphs and pictures vs. text)

o focused vs. general content (e.g., a few recommended plans vs. all plans)

e small-load vs. large-load (e.g., the amount of information presented)
In the paper we index morph by m where m =1 to 7. We can also think of the morph as a binary
vector, m,. For example, m, = {1,0,0} is a verbal, focused, small-load morph. This vector has
an n subscript because each respondents were shown different morphs.

Cognitive states. We did not manipulate respondents’ cognitive states. Rather, we

measured their cognitive states with a variety of scales such as the following:



Broadband Usage and Attitude

Now we would like to leain a liwtle bit more about you in otder to understand your personal decision style when
choosing between options. Please answei 1o what extent you agiee o1 disagiee with the statements below to
best 1epresents how you think o1 feel.
For each statement below, please indicate the number that best indicates your level of agieement using the 5.
point scale below.
[CHOOSE ONE ONL H STATEME
ong
gre
1 2 3 4 5
| prefer to read text rather than to listen to a lecture - ~ - c -
1 2 3 4 5
| enjoy deciphenng graphs, charts, and diagrams P - P - -
| will read an explanation of a graph/chart before | iry 10 1 2 3 4 5
understand the graph/chart on my own i iy o Loy c
1 2 3 4 5
| see what | read in mental pictures - - P - -
| am detail oriented, and start with the details m order 1o build a 1 2 3 4 5
complete picture & & c c
1 1end to see problems in their entirety and start by integrating 1 2 3 1 5
pieces from different areas ] - & &) T
| find it is easy to make decisions for others and to command and 1 2 3 4 5
direct others to take certain actions e c & &
1 F ; 3 4 5
In a group conversation, | usually speak the most - ~ P P -
a 1 2 3 4 H
| have held a great deal of leadership positions in my life - - c - -
" 1 2 3 I 5
My confidence level is higher than most other people's - P - c -
NEXT

We then factor analyzed the scales to produce four factors (the factor matrix is at the end
of this note.

e leader vs. follower

e analytic/visual vs. holistic/verbal

e impulsive vs. deliberative

e (active) reader vs. (passive) listener
We could have built a model that used the factors as explanatory variables. However, the Gittins
loop requires that respondents be in discrete states. (This may be relaxed in the future, but I
don’t think it is trivial to do so. It is a new paper if we can so do.) With Theta’s help, we devel-
oped four binary variables to indicate a respondent’s cognitive state. E.g., a respondent is a
“leader” if he/she is above the median on the factor corresponding to leader vs. follower. Using

one of our coding schemes (7#?), the discrete states are given by the vector 7, for the n™ respon-
dent. For example, 7, = {0, 1, 1, 0} is a leader who is holistic/verbal, deliberative, and an active

reader.

Matches. The last set of explanatory variables are the matches. These are the variables
in which we are most interested. There are 3 x 4 x 2 possible matches. A respondent will have
seen three morph characteristics, will have had four cognitive states characteristics, and the

match could have occurred in one of two directions. For example, one match might be that the



respondent saw a graphical morph and was a leader (and verbal with follower) while another
match might be when a respondent saw a verbal morph and was a leader (and graphical with fol-

lower). Call these binary vectors, Z,, for the n™ respondent. This vector varies by respondent

because each respondent has a different cognitive state and was (randomly) shown different

morphs, hence, each respondent can have different matches. It is easy to build the Z, vector
from the 7, and m, vectors, however, Z, is not collinear with 7, and m,.

In the aggregate SPSS model, I only had 16 x 8 = 128 observations. It would have been
crazy to include all matches in the model. I used ANOVA to identify the matches most likely to
be significant and then stepwise regression to build the model. ANOVA also told me whether
interactions might be significant — they weren’t. In building a logit model, we will have to be
very careful not to over-fit the data. It might be best to start with the specification in the paper.

This is given below (reproduced from the paper).

Morph to Match Cognitive Style
Graphic to visual/analytic Morph to Match Site Design
Verbal to impulsives Cognitive Style Large load
Graphic to listeners Focused to listeners
Focused to impulsives

Focused to readers
Focused to followers
Small-load to verbal/holistic
Small-load to impulsives

Small-load to readers
Coqniﬁve S'tvle§_| Consider Ch(oqs:nBT

Deliberative BT given

Leaders consideration)
.

Site Design

Focused Data from Priming cﬂh:os;e B,T
Respondents (@ b rwewrwngte)

The explanatory variables that were significant are shown in the boxes. For example, the
cognitive style, “deliberative,” was significant in the model of Pr{consider BT}. The morph
“large load” was significant in the model of Pr{choose BT | consider BT}, as was the match,

“focused morph to respondents who were listeners.”



The Logit Model

The model is a simple binary logit. If we define weights, %,,, w,, w,, for morphs, cog-
nitive states, and matches, respectively, then we want to estimate the following model. Natu-
rally, we will need to test a variety of models to identify the best one — a model that has signifi-
cant coefficients and has face validity. (I think of face validity as an implicit Bayesian criterion
where we override random error with intuition.) In the following equations, I use capital P’s for
the logit model probabilities so that the likelihood function is unambiguous. Equation 2a is the

two-step model; Equation 2b is the one-step model.

22) p = XDy, +)i, 7, + ' Z,)
“ 1+ exp((wcm'mn )wcr ;:n + WCZ En)

exp((%n' 1, +)VV, ot W,'Z,)

o 1+exp((w P+ w,'Z,)

Pn = PC'”I)S'I
or
(2b) P = exp((w m, +)w +w,'Z)
1+exp((w,'m, +)#,'F, +W,'Z,)

The Likelihood Function
Whether we use MLE or Bayesian methods, we need a likelihood function. The likeli-

hood function is the standard logit likelihood function. Most statistical packages require the ob-
servations to be 0 or 1. This does not have to be the case, the likelihood function is well-defined
and can be maximized for fractional dependent measures. The concept is as if we had 100 ob-
servations for each respondent. Unfortunately, if we just change the data so that we pretend to
observe 100*p, or 100*p,, and 100*p,, we would over-estimate precisions of the estimators.
One kluge would be to use standard packages, multiply the dependent measures by 100 to make
the dependent variables integers, estimate the model, and correct the t-statistics. Another way to
do this is to write a simple MLE estimator. I am not sure which is easier and I have not worked
through the equations to correct the standard errors — they should be straightforward.

Basically, the likelihood functions are:



(3) LC: anmlnE" and z,,psnlnPsn or annlnpn

All of the usual considerations apply.

Factor Loadings
This is a five-factor solution based on the scree rule. We did not use the innovator scales

to help define cognitive states. There is also a reliability (Cronbach o) tests and three scales

(plus the innovator scale) are reasonable. The fifth scale is only one item.
Rotated Component Matrix(a)

Component |
1 2 3 4 5

Innovator: take a chance .209 071 .599 -.001 .018
Innovator: like to ex-
periment 019 -.001 -.655 012 -172
fy oiCr BStPersOnto | g 049  -607 03| 125
Innovator: try new things .079 .189 .761 -.003 -.042
insual: read rather than 020 062 020 023 950
Visual: decipher graphs 116 529 .080 -210 .087
Visual: read explanation
before graph -.093 .569 -.116 139 140
Visual: mental pictures .118 .601 .075 .146 - 117
Analytic: detail oriented 126 714 .054 -.039 .063
Analytic: see in entirety .287 534 A77 -.154 -.179
Command: comand oth- 644 247 139 -072 031
Command: speak first .760 .040 .021 .085 -.045
Command: leadership .849 .078 .018 -.034 -.002
Commend: confidence 824 .081 133 -.031 .033
Impulsive: bat_ball in-
dictor -.022 -.007 .034 .651 .039
Impulsive: machine indi-
cator .024 .056 -.046 716 -015
impulsive: lily indicator -.027 -.069 -.031 .762 .001

Extraction Method: Principal Component Analysis. Rotation Method: Varimax with Kaiser Normalization.
Some Musings on the Optimal Time to Morph

The current simulations use synthetic data. However, the parameters of the Bayesian
model are based on the priming data. In a substantive paper we will need to give substantive ad-
vice on the optimal time or the optimal rules to morph. This means we will have to give some

thought about how we represent the ¢, ’s so that they represent the situation faced by respon-

dents in the priming study.



The morphing strategy is based on the Gittins’ loop. However, if we going to study the
optimal time to morph, we can assume that the Gittins’ loop has enough observations so that it
has converged. As the number of respondents goes to infinity, Gmn = prm. With this assump-
tion we are solving the optimal-time-to-morph problem at a time when the exploration-
exploitation (Gittins) problem has converged to exploitation. Later we might solve both optimi-
zation problems simultaneously.

For the paper, we will have to speculate on how a mixed morph will affect respondents.
We not have data on mixed morphs because each priming respondent saw only one morph.
Also, the entire Gittins’ analysis assumes that the respondent sees enough of the new morph so
that its characteristics dominate the morph the respondent saw before the website changed. (This
is another reason why it is best to start by abstracting from the Gittins’ problem.)

Using the notation of the paper, the respondent sees K, clicks. As a first pass we may
need to assume that K, does not depend on the morph that the respondent sees. This is also an-
other avenue of future research — it is not unreasonable that a matched morph would be more ef-
ficient for the respondent.

Let K, be the number of clicks that the respondent sees of morph m. (This is one model-
ing decision: using clicks rather than response time.) By definition, zm K,, =K, . We can as-

sume that the effective probability for a respondent in cognitive state r is given by:
(4) P = Zm Kmnprm /Kn

To optimize we need to choose a rule, based on what we can observe, to decide when to change
from the initial morph to a respondent-specific morph. (It is not hard to show that the initial
morph will be the same for all respondents. The initial morph maximizes the expected reward,
argmax,, Zr q,0Prm +)

One simple way to explore optimal rules is to simulate them. That is, randomly dra;;v
cognitive states according to the priming-population probabilities. Then, simulate respondents
making click choices and update the g,’s. (I have added a k subscript assuming optimization
requires a Bayesian loop after each click.) One rule might be: morph when max, {g,«} is above a
threshold. Another might be morph when entropy, Z,gmn(gmx), is below a threshold. Other

rules might depend upon both the g.»’s and the p.’s. It is an interesting and challenging prob-

lem. If we can solve it, it will be an interesting contribution. John Hauser, May 12, 2007
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Measures on Morphing Styles

How Hofstede measures cultural dimensions
Hofstede’s initial study [Hofstede 1980; Hofstede 1983a; Hofstede 1983b;

Hofstede/Bond 1988] used an existing data base from IBM, covering matched populations of

employees in national subsidiaries in 64 countries. The data consisted of answers to

questionnaires about employee values and perception of the work situation that were collected

in the context of two worldwide rounds of employee attitude surveys. The questions in the

IBM surveys had been composed from initial in-depth interviews with employees in ten

countries and from suggestions by frequent travelers in the international headquarters’ staffs

who reported on value differences they had noticed among subsidiaries. Table 1Error!

Reference source not found. shows how two indexes have been derived based on the data

available.

Power Distance

PDI = -35m(1) +35m(2)
+25m(3) —20m(4) -20

[m(1) is the mean score for
question 1, m(2) is the mean
score for question 2, and so
on]

In choosing an ideal job, how
important would it be to you to have a
good working relationship with your
direct superior?

1 = of utmost importance

2 = very important

3 = of moderate importance

4 = of little importance

5 = of very little or no importance

In choosing an ideal job, how
important would it be to be consulted
by your direct superior in his/her
decisions?

1 = of utmost importance

2 = very important

3 = of moderate importance

4 = of little importance

5 = of very little or no importance

How frequently, in your experience,
are subordinates afraid to express
disagreement with their superiors?

1 =never

2 = seldom

3 = sometimes
4 = usually

5 = always

An organization structure in which
certain subordinates have two bosses
should be avoided at all costs

1 = strongly agree

2 = agree

3 = undecided

4 = disagree

5 = strongly disagree

Individualism

IDV = -50m(1) +30m(2)
+20m(3) —25m(4) +130

In choosing an ideal job, how
important would it be to have sufficient
time for your personal or family life?

1 = of utmost importance

2 = very important

3 = of moderate importance

4 = of little importance

5 = of very little or no importance

In choosing an ideal job, how
important would it be to have good
physical working conditions (good
ventilation and lighting, adequate work
space, etc.)?

1 = of utmost importance

2 = very important

3 = of moderate importance

4 = of little importance

5 = of very little or no importance

In choosing an ideal job, how

1 = of utmost importance
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important would it be to have security
of employment

2 = very important

3 = of moderate importance

4 = of little importance

5 = of very little or no importance

In choosing an ideal job, how
important would it be to have an
element of variety and adventure in
the job?

1 = of utmost importance

2 = very important

3 = of moderate importance

4 = of little importance

5 = of very little or no importance

In choosing an ideal job, how
important would it be to work with
people who cooperate well with one
another?

1 = of utmost importance

2 = very important

3 = of moderate importance

4 = of little importance

§ = of very little or no importance

In choosing an ideal job, how
important would it be to have an

Masculinity opportunity for advancement to higher

1 = of utmost importance

2 = very important

3 = of moderate importance
4 = of little importance

iobs?
level jobs? 5 = of very little or no importance
MAS = +60m(1) —20m(2) =
+20m(3) ~70m(4) +100 ; - Z‘;:eg'y agree
Most people can be trusted 3 = undecided
4 = disagree

5 = strongly disagree

When people have failed in life it is
often their own fault

1 = strongly agree

2 = agree

3 = undecided

4 = disagree

5 = strongly disagree

How often do you feel nervous or
tense at work?

1 = never

2 = seidom

3 = sometimes
4 = usually

5 = always

One can be a good manager without
having precise answers to most
questions that subordinates may raise

Uncertainty Avoidance about their work

1 = strongly agree

2 = agree

3 = undecided

4 = disagree

5 = strongly disagree

UAI = +25m(1) +20m(2) -
50m(3) —-15m(4) +120
Competition between employees
usually does more harm than good

1 = strongly agree

2 =agree

3 = undecided

4 = disagree

5 = strongly disagree

A company's or organization's rules
should not be broken - not even when
the employee thinks itis in the
company's best interest

1 = strongly agree

2 = agree

3 = undecided

4 = disagree

5 = strongly disagree

In your private life, how important is
thrift to you?
Long-Term Orientation

1 = of utmost importance

2 = very important

3 = of moderate importance

4 = of little importance

5 = of very little or no importance

LTO = -20m(1) +20m(2) +40

In your private life, how important is
respect for tradition to you?

1 = of utmost importance

2 = very important

3 = of moderate importance

4 = of little importance

5 = of very little or no importance

Table 1: Hofstede's Values Survey Model 1994 (VSM 1994)
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How Trompenaars and Hampden-Turner measure cultural dimensions

Trompenaars and Hampden-Turner analyzed cultural differences with a particular focus on
how these differences impact on the way businesses are managed. According to their
publications, their work research is based on “I5 years of academic and field research”

[Trompenaars/Hampden-Turner 1997].

How Schwartz measures cultural dimensions

Respondents complete the Schwartz value survey anonymously in their native language
[Schwartz 1992]. They rate the importance of 56 single values as “GUIDING PRINCIPLES
IN MY LIFE” (see also Table 2). Each value is followed in parentheses by a short explanatory
phrase.

o —0—0—0—0—0—0—90
7 6 5 4 2 1

3 0 -1
of supreme very important not opposed to
importrance  important important my values

Figure 1: Schwartz’s nine-point scale for measuring values

Responses to Schwartz’s value survey range from 7 (“of supreme importance”) to 3

(“important™) to 0 (“not important™) to -1 (“opposed to my values”) (see also Figure 1).

Equality (equal opportunity for all)

Inner Harmony (at peace with myself)

Social Power (control over others, dominance)

Pleasure (gratification of desires)

Freedom (freedom of action and thought)

A Spiritual Life (emphasis on spiritual not material matters)

Sense of Belonging (feeling that others care about me)

Social Order (stability of society)

An Exciting Life (stimulating experiences)

Meaning in Life (a purpose in life)

Politeness (courtesy, good manners)
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Wealth (material possessions, money)

National Security (protection of my nation from enemies)

Self-respect (belief in one’s own worth)

Reciprocation of Favors (avoidance of indebtedness)

Creativity (uniqueness, imagination)

A World at Peace (free of war and conflict)

Respedt for Tradition (preservation of time-honored customs)

Mature Love (deep emotional and spiitual intimacy)

Self-discipline (self-restraint, resistance to temptation)

Detachment (from worldly concerns)

Family Security (safety for loved ones)

Social Recognition (respect, approval by others)

Unity with Nature (fitting into nature)

A Varied Life (filled with challenge, novelty, and change)

Wisdom (a mature understanding of life)

Authority (the right to lead or command)

True Friendship (close, supportive friends)

A World of Beauty (beauty of nature and the arts)

Social Justice (comecting injustice, care for the weak)

Independent selfreliant, self-sufficient)

Moderate (avoiding extremes of feeling and action)

Loyal (faithful to my friends, group)

Ambitious (hardworking, aspiring)

Broad-minded (tolerant of different ideas and beliefs)

Humble (modest, self-effacing)

Daring (seeking adventure, risk)

Protecting the Environment (preserving nature)
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Influential (having an impact on people and events)

Honoring of Parents and Elders (showing respect)

Choosing Own Goals (selecting own purposes)

Healthy (not being sick physically or mentally)

Capable (competent, effective, efficient)

Accepting my Portion in Life (submitting to life’s circumstances)

Honest (genuine, sincere)

Preserving my Public Image (protecting my “face”)

Obedient (dutiful, meeting obligations)

Intelligent (ogical, thinking)

Helpful (working for the welfare of others)

Enjoying Life (enjoying food, sex, leisure, etc.)

Devout (holding to religious faith and belief)

Responsble (dependable, reliable)

Curious (interested in everything, exploring)

Forgiving (willing to pardon others)

Successful (achieving goals)

Clean (neat, tidy)

Table 2: Items of Schwartz’s value survey

In each sample, the intercorrelation matrix of Person correlations between the importance
ratings of the values was analyzed with the Guttman-Lingoes Smallest Space Analysis (SSA).
This is a nonmetric multidimensional scaling (MDS) technique for structural aﬁalysis of
similarity data. This technique represents the values as points in multidimensional space such
that distances between the points reflect the empirical relations among values as measured by
the correlations between their importance ratings. The greater the conceptual similarity
between the two values, the more related they should be empirically, and hence the closer

their locations should be in the multidimensional space.
Implications for our project
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When analyzing cultural dimension, researchers usually apply survey techniques (however,
the research approach of some researchers, e.g. Trompenaars and Hampden-Turner, remains
somewhat unclear). The scales used for measuring the survey items vary. For instance,
Hofstede uses a five-point scale, whereas Schwartz introduces a nine-point scale. The number
of survey items used also varies. For example, Hofstede measures cultural dimension by
asking 18 questions. Schwartz’s value survey consists of 56 items.

A way of integrating this research approach into our project is to present a questionnaire to
the users of the website (“direct approach”). This would allow us to use some of the questions
outlined above in order to analyze the user’s cultural preferences. A disadvantage of this
approach is probably that users usually do not like surveys. Another way is to use the
informational choices we already discussed as proxies for the questionnaire items (“indirect

approach”). Examples are different types of advisors and language preferences.

Cognitive Variables Measures

Introduction

During the last three decades there has been an increasing interest in cognitive style
among management researchers and practitioners. A major problem, however, has been the
shortage of valid and reliable measures convenient for a wide using and application.
Cognitive style has been defined as 'consistent individual differences in preferred ways of
organizing and processing information and experience' [Messick 1984]. Its relevance to
organizational behaviour is clear [Schweiger 1983].
Allison and Hayes [Allinson/Hayes 1996] cite evidence of the value of cognitive style in
relation to personnel selection, careers guidance, task design, team composition, conflict
management and training and development. Others have demonstrated the appropriateness of
certain styles for particular management tasks. Mintzberg [Mintzberg 1976], for example,
claims that planning and management science, with their emphasis on logic and articulation,
require a rationed cognitive style whereas management at the policy level, which involves
coping with ambiguity and complexity, requires a more intuitive approach.
So it’s clear there are a lot of complete different approaches and a lot of different measures for
the cognitive styles dimensions. It’s very hard to find the final questions that had been used to

analyse the sample by a questionnaire and the most common ones are under royalties
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restriction but it was still possible to look at the literature to identify the main instruments
used to develop a cognitive style analysis.

Tests and different approaches:

In the main work on cognitive styles, Allison and Hayes [Allinson/Hayes 1996]
explain how the main problem with many established measures of cognitive style is that they
are too cumbersome to be applied in large-scale organizational studies. Looking at the
literature regarding cognitive style Index and measures it has been possible to identify and

summarise four main tests:

- Matching Familiar Figures Test (MFF) [Kagan 1966] the commonest method of
assessing impulsivity-reflection, also entails timing of response, in this case to the

task of matching a standard figure with one of a number of variants. It’s a visual test to allow
the registration of the first impression people have about their thoughts.

- The Hermann Brain Dominance Instrument (HDBI): [Hermann 1998] it takes the form

of a survey consisting of 120 questions to be completed by an individual. They don’t have a

real time-limit so they can spend as much time as they want on each question.
There 4 different quadrants:

- A-quadrant (left cerebral mode) means that a person favours activities that involve logical,
analytical and factual information combined with an ability to perceive, verbalise and

express information precisely

- B-quadrant (left limbic mode) implies similarities to an A-quadrant thinking preference. In
both cases a linear approach to activities is taken and ambiguity is rejected.
Individuals with a B-quadrant preference favour organised, sequential, planned and
detailed information. They are conservative in their actions and like to keep things as

they are.

- C-quadrant (right limbic mode) indicates a preference for information that is interpersonal,

involves emotion (based on feelings) and which is kinaesthetic.

- D-quadrant (right cerebral mode) is mainly characterised by a holistic approach.
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Fig. 1 — Hermann’s Cognitive Brain scheme [Hermann 1995]

This test is considered one of the most complete because it’s regarding both Analytic and

Holistic style (with all their declination) and Verbal and Visual.

- Myers-Briggs type indicator (MBTI): [Myers 1985] it classifies people according to their

preference on scales derived from the psychological Carl Jung’s theory.

The primary feature of the theory behind the MBTI is that each person's personality fits into
only one of 16 types. These categories are based on four features of personality, each
consisting of two opposite preferences. According to the theory, all people have an innate
preference that determines how they will behave in all situations.

The four dimensions are:

- Extroversion (E) vs Introversion (I). This dimension reflects the perceptual orientation of
the individual. Extroverts are said to react to immediate and objective conditions in
the environment. Introverts, however, look inward to their internal and subjective

reactions to their environment.
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- Sensing (S) vs Intuition (N). People with a sensing preference rely on that which can be
perceived and are considered to be oriented toward that which is real. People with an
intuitive preference rely more on their non-objective and unconscious perceptual
processes.

- Thinking (T) vs Feeling (F). A preference for thinking indicates the use of logic and rational
processes to make deductions and decide upon action. Feeling represents a preference
to make decisions that are based on subjective processes that include emotional
reactions to events.

- Judgment (J) vs Perception (P). The judgrnent-perception preferences were invented by
Briggs and Myers to indicate if rational or irrational judgments are dominant when a
person is interacting with the environment. The judgmental person uses a combination
of thinking and feelings when making decision, whereas the perception person uses

the sensing and intuition processes.

- Learning Style Inventory (LSI): [Kolb 1984] learning cycle model represent another
conceptual approach to classifying cognitive processing. He states that “An Orientation
toward abstract conceptualization focuses on using logic, idea and concepts. It emphasizes
thinking as opposed to feeling while an orientation toward concrete experience focuses on
being involved in experiences and dealing with human situations in personal way. It
emphasizes feeling as opposed to thinking”.

The second dimension in Kolb’s learning theory is regarding “active experimentation” versus
“reflective observation”. In one of the several perspectives that Kolb offers on his theory he
defines this bipolar dimension as “grasping information” and “transforming it”.

Kolb’s four styles are defined by the intersection of his two dimensions:

- Convergers: favour abstract conceptualization and active experimentation
- Divergers: emphasize reflective observation and concrete experience
- Accomodators: value active experimentation and concrete experience

- Assimilators: value abstract experimentation and reflective observation.

- Gregorc Style Delineator (GSD) [Gregorc 1982] presents the respondent with 10 sets of 4
words. In each set the individual is asked to rank order the words in terms of how well they
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describe the respondent. Nevertheless the psychometric soundness of the GSD does not
appear to be well-documented.

- Decision Style Inventory (DSI) [Rowe/Mason 1987] involves choosing from a set of four
phrases the best ending sentence. Twenty sentences and word phrases are presented. Rowe
reports significant split-half validity for his measure and reliability correlations between the
DSI and other well known measure as MBTI or MFF.

- Lifescripts Christenesen’s test consists of 18 sentences completion item with four choices
each to be ranked in order of how descriptive they are of subject [Riding/Rayner 1998].

- The first six sentences are questions about a hypotetical autobiography;

- the next six refers to movie based on the book;

- and the final six relate to critical responses (from others) to the book and movie.

Test Key Dimensions

MBTI Thinking Feeling Sensation Intuition

GSD Abstract - Abstract - Concrete - Concrete -
Sequential Random Sequential Random

DSI Analytic Holistic Directive Conceptual

Tab. 1 - Key Dimensions Comparison Table

Another very significant test has been developed by a British researcher, Riding in
1991. This test is called:

- Cognitive Style Analysis (CSA), [Riding/Cheema 1991] it’s a computer-presented test to
measure the two fundamental dimensions of Cognitive Styles: Holistic-Analytic and Verbal-

Imagery.

The last significant approach is the one developed by Allison and Hayes called:

- Cognitive Style Index (CSI): [Allinson/Hayes 1996] the cerebral hemispheres have the
potential to perform many functions, each tends to specialize [Armstrong S. et al. 2004]. The
right hemisphere emphasizes synthesis and the simultaneous integration of many inputs at
once, and is mainly responsible for spatial orientation and the comprehension of iconic visual

images. The left hemisphere emphasizes a primarily linear mode of operation with
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information being processed sequentially, and is mainly responsible for logical thought,
especially in verbal and mathematical functions.

The terms used to describe right brain and left brain thinking in the present study are
"intuition' and 'analysis', expressions favoured by a number of previous investigators [Agor
1989]; [Hermann 1998]. Intuition, characteristic of the right brain orientation, refers to
immediate judgement based on feeling and the adoption of a global perspective. Analysis,
characteristic of the left brain orientation, refers to judgement based on mental reasoning and
a focus on detail. These right-left pattems are not merely transient; people seem to have a
rather permanent stylistic orientation to the use of one hemisphere. Intuitivists (rightbrain
dominant) tend to be relatively nonconformist, prefer an open-ended approach to problem
solving, rely on random methods of exploration, remember spatial images most easily, and

work best with ideas requiring overall assessment.

Analysts (left-brain dominant) tend to be more compliant, favour a structured approach to
problem solving, depend on systematic methods of investigation, recall verbal material most
readily and are especially comfortable with ideas requiring step by step analysis. A self-report
format was adopted for the CSI. Four or five statements were written for each of the
dimensions identified by Hayes and Allinson [Allinson/Hayes 1996] resulting in 129 items in
all. A trichotomous true-uncertain-false response mode was adopted throughout.
In the item analysis, a score of
- 2 was assigned for a response of true,
- 1 for uncertain and
- 0 for false.

Thirty-eight items, deriving from 18 of the dimensions yielded by the literature search,
survived the item analysis to form the final version of the CSI.
Examples are:
- 'Formed plans are more of a hindrance than a help in my work’
- 'I am most effective when my work involves a clear sequence of tasks to be performed’
- 'My philosaphy is that it is better to be safe than risk being sorry'
- ' am inclined to scan through reports rather than read them in detail’

Twenty-one of the items were worded in such a way that a response of 'true' indicated
an analysis orientation. The scoring of the remaining 17 was reversed, therefore, so that the

nearer the total CSI score to the theoretical maximum of 76, the more analytical the
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respondent, and the nearer the total score to the theoretical minimum of zero, the more
intuitive the respondent. Items were placed in random order on the final form.
From their studies it’s possible to summarise this comparison between Analytic (left-brain

dominant) and Holistic (Right-brain dominant):

Analytic (left-brain dominant)

Holistic (Right-brain dominant)

- Solve problems through the use of data.

- Perform statistical analysis of data.

- Develop solutions using logical analyses
of facts.

- Have work done by individuals who are
assigned to study a system using an
orderly approach.

- Define quality as conformance to definable
requirements that can be measured.

- Establish controls in the early stages of a
system that will ensure quality is controlled
throughout the system’s life cycle.

- Improve quality by studying specific
variation within a system.

- Identify root causes of problems by
elaborately categorizing possible causes
and using strict rules for questioning.

- Solve problems through the understanding
of relationships.

- Use cause-and effect diagrams.

- Develop solutions using creativity and
brainstorming.

- Have work done by teams that will raise
many questions and work multiple issues.

- Define quality based on a holistic concept,
such as total quality.

- View quality as a process for continuous
improvement in which controls are only

temporary.

- Improve quality by starting with a holistic
strategic quality plan.

- Identify root causes of problems by using
the five-whys method, barrier analysis
and process diagrams.

Tab.2 — Left-Right Brain [Allinson/Hayes 1996]

As a conclusion it’s possible to assure that the two most important and complete approaches
are:

- The Hermann Brain Dominance Instrument (HDBI)

- Cognitive Style Index (CSI)

Looking at the cognitive style from a personality perspective the most used test is:

- Myers-Briggs type indicator (MBTI)

For our project it could be interesting to develop the characteristic of the advisors following

some ideas emerging from these two analysis.

As areference scheme see Fig.1 - Hermann’s Cognitive Brain Scheme.
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Introduction

Broadband Usage and Attitude

Thank you for agreeing to participate in our survey being conducted to help us better understand your breadband
preferences. This survey will take approxil ly 20 mi to pl:

Please read each question carefully before answering it. Even if you are not certain about the exact answer to a
question, mark the answer that is closest to your opinion and go to the next question. Your responses will be kept
in the strictest of confidence. Your participation in this survey is voluntary. Thank you for your time and effort!

When you are 1eady to get staited. please click the "NEXT" button.

Copyright @ 2008, Applied Marketing Science, Inc.



S1

adband Usage and Att

e
Our first few questions are for classification purposes and they enable us to select questions to ask you later in the survey

Please enter your post code in the space below.
[ENTER POST CODE]

I~ Prefer not to answer

Copyright ® 2008, Applied Maketing Science, Inc




S2.

Broadband Usage and Attitude

Do you own broadband services (high-speed Internet) in your home?
[CHOOSE ONE ONLY]

€ Yes

€ No

Copyright @ 2008, Appiied Masketing Science, Inc.




S3.

Broadband Usage and Attitude

Are you currently considering buying a broadband services for your home?
[CHOOSE ONE ONLY]

C Yes

C No




S4.

Broadband Usage and Attitude

Are you currently using high speed Internet to access this survey?
[CHOOSE ONE ONLY]

€ Yes

€ No

Copyright ®2008, Applisd Maketing Sciance, Inc.




Q1.

Broadband Usage and Attitude

In this section, we would like you to answer questions related to broadband serice ownership and preferences

Which service provider do you use?
[CHOOSE ONE ONLY]

(o

DOANAYPRIZARITAIRANNY

AOL
BlueYonder
BT

Bulldog
Compusenve
Demon

EFH Broadband
Euronet1
Freeserve
ntl

Pipex
TalkTalk
Telewest
Tiscali
Virgin.net
Wanadoo

Other. Please specify:

Copyright ® 2008, Applied Maiketing Science, Inc




Q2.

oadband Usage and Attitude

From the list of broadband suppliers below, which service providers would you consider as a possible service
provider for your home?
[CHECK ALL THAT APPLY]

™ AOL

™ BlueYonder
I BT

™ Bulldog

™ Compusere

™ Demon

I EFH Broadband

I~ Euronet!

™ Freeserve

I~ ntl

I~ Pipex

™ TalkTalk

™ Telewest

™ Tiscali

I™ Virgin.net

™ Wanadoo

™ Other. Please specify |
™ None of the above

Copyright ® 2008, Applied Maketing Science, Inc.




Q2a.

Broadband Usage and Attitude

You stated that you would consider AOL, BlueYonder, BT, Compuserve, EFH Broadband, Freeserve. Of these

providers, which are the top three you ider as |
[CHECK 3 ONLY]

™ AOL

™ BlueYonder

r BT

™ Compusenve
™ EFH Broadband
™ Freeserve

ible providers for your broadband internet service?

Copyright 2008, Applied Matketing S




Q3.

Broadband Usage and Attitude

Now we would like to understand your opinion of broadband providers that you have indicated you would consider. You will be
presented with the list of broadband providers you have chosen and a statement that may or may not describe the
companies.

Please read each statement and using the scale below as a guide, tell us if you agree or disagree with the
as it pertains to the provider listed.

« 1.Strongly Disagree

o 2.Disagree

o 3-Neutral (Neither Disagree nor Agree)
o 4.Agree

* 5Strongly Agree

[CHOOSE ONE ONLY FOR EACH ITEM LISTED BELOW]

BT S?rongly Strongly
Disagree Agree

Overall, | trust BT (% & & (o (o

BT offers senice at a better price o 9 £ ¢ g

BT offers better quality of service e £y [ €

BT offers more flexibility in plans [ [, & c (9

BT is open, honest, and transparent o (5} %) '] '§

BT works hard to meet my changing needs c L5 g5 (% c

BT is willing to assist and support me ) c £ [ o C

| would not recommend BT to a friend c [ (o 'g &




Q4.

Broadband Usage and Attitude

Please rate the providers you have selected in order of preference. In order to do so, assume you have been
given 100 chips. Please allocate the chips among the service providers you have chosen in terms of order of
preference. Allocate more points to the providers that you are more likely to purchase and fewer points to the
providers you are less likely to purchase. Please be sure to enter values that sum to 100.

[MUST SUM TO 100]

BT [
Euronett I
ntl [
TalkTalk [
Tiscali I_

Copyright ® 2008, Applied Marketing Science, Inc




Broadband Usage and Attitude

Now we would like to understand how likely you are to purchase a broadband semvice plan from each service provider in which
you have indicated an interest

For each service provider, what is the likelihood of you purchasing a broadband service plan?

100% Certain

90% Almost Sure

80% Very Probable

70% Probable

60% Good Chance

50% Fairly Good Chance

40% Fair Chance

30% Some Chance

20% Slight Chance

10% Very Slight Chance
0% No Chance at All

[CHOOSE ONE ONLY PER ROW]

a7 100% 90% 80% 70% 60% 50% 40% 30% 20% 10% 0%
ClC. 00 0t e Cc T F

100% 90% 80% 70% 60% 50% 40% 30% 20% 10% 0%

Euronett oI ol 7 LR o o o S oY o o o o
: 100% 90% 80% 70% 60% 50% 40% 30% 20% 10% 0%

n S E U SR RN TSR o o S I oS o o
By 100% 90% 80% 70% 60% 50% 40% 30% 20% 10% 0%
i o e TN ok T T O o Ol
B 100% 90% 80% 70% 60% 50% 40% 30% 20% 10% 0%
tace [ e s S o o gl O o TN o S O




Site Introduction

Broadband Usage and Attitude

Now we would like you to visit a site that has been designed to present a range of broadband suppliers and service plans in
the most transparent way possible in order to help you make the best decision for you. Please act as if you are replacing
your current broadband provider.

This site gives you help in buying a broadband service for your home. It includes information about plans, a virtual advisor, a
community, and a leaming center to help you make the best choice of possible provider. The content on this site is for
example only and not all features of the site are active. Figures for prices, ratings, speed, reliability etc. are
hypothetical.

Browse the site as you would if you were replacing your existing plan. Information viewed on this site is important to the
questions that follow it in the survey, so please spend time carefully examining the following pages.

There are four main sections on the site:
Broadband Advisor
Leaning Centre
Compare Plans
Broadband Community

Please explore each of these sections before you close the window. To qualify for completion, you should spend
at least 5 minutes at the site and visit all four sections.

You will not actually be able to buy a plan here, but you will be able to get all the information you need to select the best
plan for you if you were actually buying a plan now. Once you finish visiting the site you will be asked in the survey about
your intention to buy broadband services

Click HERE now to access the site.

When you finish visiting the site, please make sure to close that window and click "Next" button below to continue the

survey
NEXT

Copyright ® 2006, Applied Maketing Science. Inc



Broadband Usage and Attitude

For each statement below, please indi the ber that best indi your level of ag
[CHOOSE ONE ONLY FOR EACH STATEMENT]
Strongly
Disagree
A 1 2 3 4 5
The site is not easy to use - o P P -
The site clearl 6 h | inf e " 1 2 3 4 5
e site clearly explains how my personal information is use: - ~ - Pt ~
; : < : 1 2 3 4 5
The site provides accurate and relevant information - - - - ~
The site does not provide me with sufficient information to make a 1 2 3 4 5
purchase decision on all products being offered c c & Lo e
- 1 2 3 4 5
Products can easily be compared - - P - e
1 4
The site is helpful to me in reaching my buying decisions - ?. ‘3. ~ (5.
’ : . ; 1 2 3 4 5
| did not enjoy the overall experience of the site ~ - - - -

Copytight @ 2008, Applied Maketing Science. Inc



Q7.

Broadband Usage and Attitude

For each statement below, please indicate the number that best indicates your level of agreement.
[CHOOSE ONE ONLY FOR EACH STATEMENT]

Strongly
Disagree
This site appears to be more trustworthy than other sites | have 1 2 3 4 5
visited & [ ¥ R ) $=
1 2 3 4 5
| would recommend this site to a friend - ~ - - -
1 2 3 4 5
| would not book mark this site - - - - -

Extremely Extremely
Untrustworthy Trustworthy

1 2

My overall trust in this site is - -

Extremely Extremely
Unbelievable Believable

1 2 3 4 5
My overall believability of the information on this site is

Not Confident Extremely
at All Confident

My overall confidence in the recommendations on this site is




Q8.

Broadband Usage and Attitude

Having visited the information site, which service providers would you now consider from the list of broadband
suppliers below, as a possible service provider for your home
[CHECK ALL THAT APPLY]
™~ AOL
I~ BlueYonder
-1
™ Bulldog
™ Compusene
™ Demon
™ EFH Broadband
I~ Euronet!
I Freeserve
I ontl
™ Pipex
™ TalkTalk
I Telewest
™ Tiscali
™ Virgin.net
™ Wanadoo
-

Other. Please specify '

Copytight 2008, Applied Maketing Science, Inc



Broadband Usage and Attitude

You stated that you would consider AOL, Bulldog, Demon, Euroneti, ntl, TalkTalk, Virgin.net. Of these providers,
which are the top thiee you ider as possible providers for your broadband i service?
[CHOOSE 3 ONLY]

™ AOL

™ Bulldog
™ Demon
™ Euronetl
I ntl
r
r

TalkTalk
Virgin.net

Applied Maketing S




Q9.

Broadband Usage

de

Now we would like to understand your opinion of broadband providers that you have indicated you would consider after visiting
the site. You will be presented with the list of broadband providers you have chosen after visiting the site and a statement
that may or may not describe the companies.

Please read each statement and using the scale below as a guide, tell us if you agree or disagree with the
as it pertains to the providers listed.
[CHOOSE ONE ONLY FOR EACH STATEMENT]

AOL Strongly Strongly
Disagree Agree

Overall, | trust AOL

AOL offers service at a better price

AQL offers better quality of service

AOL offers more flexibility in plans

AOL is open, honest, and transparent

AOL works hard to meet my changing needs

AOL is willing to assist and support me

e e X B ¥ (Le € B & e ¥ B 5l fe !
e Mol Ba’ Rall el fle s Bol 20
T DL D TNE DS
RO R O LD
o) Bk el el Bl e § e B

| would not recommend AOL to a friend

Copyright 2008, Applied Madketing Science, Inc




Q10.

Broadband Usage and Attitude

Please rate the provider you have selected after visiting the site, in order of preference. In order to do so, assume
you have been given 100 chips. Please allocate the chips among the service providers you have chosen in terms
of order of preference. Allocate more points to the providers that you are more likely to purchase and fewer
points to the providers you are less likely to purchase. Please be sure to enter values that sum to 100.

[MUST SUM TO 100]

AOL

BT

-
-
Compuserve I—_—.
-
I,__._

Euronet1

Freeserve

plied Maketing Science



Qll.

Broadband Usage and Attitude

i

o

We are i d in your
web site you have just viewed.

of pur

diaal broadband L
ga P

9

given the inf

provided in the

What is the likelihood of your purchasing a broadband service plan from each service provider and about which

you have indicated an interest?

100% Certain

90% Almost Sure

80% Very Probable

7 robable

60% Good Chance

50% Fairly Good Chance
40% Fair Chance

» Some Chance

20% Slight Chance

10% Very Slight Chance
0% No Chance at All

[CHOOSE ONE ONLY PER ROW]

100% 90% 80% 70% 60% 50% 40% 30% 20% 10% 0%
AOL c e et e C T
. 100% 90% 80% 70% 60% 50% 40% 30% 20% 10% 0%
B P I T S T T S

100% 90% 80% 70% 60% 50% 40% 30% 20% 10% 0%
Compuseors o e = ] M £ S 2 T S TR ol o

100% 90% 80% 70% 60% 50% 40% 30% 20% 10% 0%
Euronet1 ol < ST e T I PR
" 100% 90% 80% 70% 60% 50% 40% 30% 20% 10% 0%
e ot ol i ol I R i i o




Conjoint Introduction

Broadband Usage and Attitude

Please click "Next" to continue

Broadband Advice Centre

Below is the initial page that appears upon entering the site. On the next few screens you will see several pairs of snapshots
of representative pages within the site. These pages differ in how the information is presented. Please look at these pages as
though you were thinking of replacing your existing service.

You will see 8 such paired comparisons. Please indicate your preference between the 2 by allocating more chips to the
image that appeals. Enter values that sum to 100.

Compare Plans

Provider Price Speeds Reliability Type

BT £15 256 kb Great DSL
Wanadoo £15 S12kb Average Satellite
Demon £17 256 kb Great DsSL
NetServices £22 256 kb  Great Cable
A0LG £24 256kb  Good Cable
Elite UK £24 256 kb Average DSL
atlas £25 s12kb  Great  DSL
AQOLP £29 S12kb Good Cable
More >
Go¥

Choose a range of providers

Broadband Advisor

Broadband Advisor

Get an assistant to help you with
your broadband needs

Get Advice on Broadband

al

) Listen

Go¥

: Brn‘und Community

Learning Centre

Learn about Broadband

magazines in the world, I really have to be on top of whats

: Feel like you need to educate yourself about the different

: Check out a great repository of expert testimony. Find out why
: certain providers stand out and which attributes are critical

¢ Inspired by the priceline model, tell us what you want and how
f much you are willing to pay. When providers compete, you win!

: A grassroots approach to help build the perfect broadband plan
: for your needs from the grouds up. You tell us exactly what you

: broadband options and what the different features mean? The

Broadband Tools Minimize>
Advisor As a leader of one of the largest consumer technology
Lo going on in this space.
Video
warcs .

: when choosing broadband access.
Bid your
price
Build your
plan

want.

Information
Centre )

¢ Information Centre is a great place to start.

Conjoint (See below)




oadband Usage and Attitude

Comparison 1
Which presentation do you like betler? (ick each presertaben 1o see & m %) size)

i
St g ks 7 e st 18 e 5 e
[raqiiansarepbites fives

bbb o b b bd bk bk kb

i T g e ol s < 0% g
prvaigitoion phpna it St edrmer 2

EEoe e it sty SR i W 4 e @ e
P Sttt A s it
et et s ot

- e ot o e ok cn e
Ly o e S fwi
B LT e S P

T ——
o 20t Do 8 a? e, o
-

Please allocate 100
i
Tetal

e @ SO0 AdEe M




Q12.

Broadband Usage and Attitude

For each statement below, please indicate the number that best indicates your level of agreement.
[CHOOSE ONE ONLY FOR EACH STATEMENT]

Strongly Strongly
Disagree Agree
1 2 3 4 5
I like to take chances - - -
. . " z 1 2 3 4 5
| do not like to experiment with new ways of doing things - - - - -
] 2 3 4 5
| am often among the last people to try a new product - - - - -
1 2 3 4 5
| like to try new and different things - - - - -




Q13.

Broadband Usage and Attitude

For each statement below, please indi the ber that best indi your level of ag t
[CHOOSE ONE ONLY FOR EACH STATEMENT]

Strongly

Disagree
: 1 2 3 4 5
| use the internet for e-mail - - ~ ~ ~
; : 1 2 3 4 5
| use the interet for shopping - ~ ~ - ~
1 2 3 4 5
| use the interet for entertainment - - - - -
| have purchased products or services at other sites by 1 2 3 4 5
completing the transaction online 2 c o & =
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Ql4.

Broadband Usage and Attitude

Now we would like to learn a little bit more about you in ordes to und d your p | decision style when
choosing between options. Please answer to what extent you agiee or disagiee with the statements below to
best represents how you think or feel.
For each statement below, please indi the ber that best indi yous level of agieement using the 5.
scale below.
OSE ONE ONLY FOR 7|
Strongly Strongly
Disagree Agree
1 2 3 4 5
| prefer to read text rather than to listen to a lecture c - c - -
1 2 3 4 5
| enjoy deciphenng graphs, charts, and diagrams - - - - -~
| will read an explanation of a graph/chart before | try to 1 2 3 4 5
understand the graph/chart on my own & & - c -
1 2 3 4 5
| see what | read in mental pictures e -~ - - -
| am detail oriented, and start with the details in order to build a 1 & 3 4 5
complete picture c ¢« c c L
| tend to see problems in their entirety and start by integrating 1 2 3 4 5
pieces from different areas c (g 6 c c
I find it is easy to make decisions for others and to command and 1 2 3 4 5
direct others to take certain actions c c c ¢ ;9
1 2 3 ) 5
In a group conversation, | usually speak the most - . - ~ -
= Bk ! 1 2 3 14 5
| have held a great deal of leadership positions in my life - ~ - - ~
’ i 1 2 3 4 5
My confidence level is higher than most other people's - ~ ~ ~ ~
NEXT

Copyright @ 2006, Applied Marketing Seience, Inc.
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QI5.

Broadband Usage and Attitude

Next to each of the three words below, write down the first word that comes to mind.
[ENTER A WORD FOR EACH]

Rain I
Family I
Technology

Copyright ® 2008, Applied Maketing Science, Inc




Ql6.

Broadband Usage and Attitude

A bat and a ball cost $1.10 in total. The bat costs a dollar more than the ball. How much does the ball cost?
[ENTER CENTS]

Cents

Copyiight ® 2008, Applied Maketing Science, In



Ql17.

Broadband Usage and Attitude

For each of the words listed below, write down a word that means the opposite. (For example, the opposite of
Rich is Poor).
[ENTER A WORD FOR EACH]

Broad
Hollow
Tiny

Copytight @ 2008, Applied Madketing Science, Inc



Q1.

Broadband Usage and Attitude

If it takes 5 machines 5 mi to produce 5 widgets, how long would it take 100 machines to produce 100

widgets?
[ENTER MINUTES]

Minutes

plied Maketing Science, |




Q19.

Broadband Usage and Attitude

The letters in the words below can be arranged to make exactly one other word (for example ARC = CAR).
Please rearrange each word to make the other new word.
[ENTER A WORD FOR EACH]

CONE
EAGER
LEFT

Copyright © 2008, Applied Madeting Science, Inc



Q20.

Broadband Usage and Attitude

In a lake, there is a patch of lily pads. Every day the patch doubles in size. If it takes 48 days for the patch to
cover the lake, how long would it take for the patch to cover half of the lake?
[ENTER DAYS]

Days

1@ 2006, Applied Maketing Science, In



Broadband Usage and Attitude

What is your gender?
[CHOOSE ONE ONLY]
 Male

€ Female

Copyright ®2008, Applied Maketing Science, Inc



Broadband Usage and Attitude

What is your age?
[CHOOSE ONE ONLY]
C 16-25
€ 26-29
€ 30-35
€ 36-40
€ 41-49
€ Over50

Copyright ® 2008, Applied Maketing Science, Inc



3.

Broadband Usage and Attitude

What is your level of education?
[CHOOSE ONE ONLY]

c

e
(o
[ 6
€
c

High school graduate
Undergraduate degree
Doctorate degree
Professional certificate
Master's degree
Post-doctorate degree

Copyright @ 2008, Applied Maketing Science, Inc




D4.

Broadband Usage and Attitude

What is your gross annual household income? Combine the total income for all household members living with
you. Be sure to include wages or salaries, income from self employment, rent, dividends etc.
[CHOOSE ONE ONLY)
© <£20,000
€ £20,000 - £40,000
€ £40,000 - £60,000
€ £60,000 - £80,000
€ > £80,000
€ Prefer not to answer

ght ® 2008, Applied Marketing Science, Inc




Appendix F

Suruga Project Documents

This section include the documents that is invovled to build the Suruga Morphing

Web site:

1. Suruga’s Significant Factors - The results of this document is based on the

analysis conducted in the following documents.

2. Suruga’s Reliability Analysis - shows the Cronbach’s Alphas for the current
Suruga Factor. Some dimensions may need to be reconsidered because of the

low reliability ratings.

3. Exploratory Factor Analysis (SPSS Output) - this gives an example of con-
ducting Factor Analysis in SPSS. The scripts used to generate the charts are

included with the document.

4. Exploratory Factor Analysis Reports 1-5 - a transcript of all the types of Factor
Analysis I conducted in the first phase of the Suruga Study.

5. Suruga 16x16 ANOVA and Stepwise Regression - the transcript of ANOVA and
Stepwise Regressions I've conducted to identify which factors are significant as
well as obtaining the coefficients of these factors. This information is used to
obtain the P,,, for the new Suruga Web site. 16x16 stands for the fact that the
entire population is divided into 256 groups (16 morphs x 16 styles).

157



. Acom 16x16 ANOVA and Stepwise Regression - Same as the file above, except

the Analyss is for the competitor bank Acom.

. Orix 16x16 ANOVA and Stepwise Regression - Same as the file above, except
the Analyss is for the competitor bank Orix.

. The Suruga Questionnaire compiled by Yoshio Tokoro. This is in both Japanese

and English

. The Suruga Questionnaire actually used in the field. This is in Japanese and

the experiment itself is held in Tokyo.
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Clarence Lee
April 22, 2008

Significant Factors for Suruga Analysis

Analysis 1: 16x16 Grouping using Q6*Q9 for Suruga

Cognitive & Cultural Morph to Match Cognitive Style

Styles Less Texual/Less Options to Holistic (DI _AH)

Hierarchical Less Texual/Less Options to Collectivistic (DI _IC)

Collectivistic/Verbal Less content addressed to you to Hierarchical
(IC_HE)

Choose Suruga
(after viewing morphed
website)

Analysis 2: 16x32 Grouping using Q6*Q9 for Suruga

Cognitive & Cultural

Styles f Choose Suruga

Hierarchical (after viewing morphed
VL website)




Analysis 3: 16x32 Grouping using Q6*Q9 for Suruga with Average Age and
Average Number of Loans as covariates

Cognitive & Cultural
Styles
Hierarchical

Covariates
Average Number of

Morph to Match Cognitive Style

Less Texual/Less Options to Non-Planner (DI_DI)
Less content addressed to you to Hierarchical
(IC_HE)

r Choose Suruga

Loans

(after viewing morphed
website)

Analysis 4: Acom 16x16 Grouping using Q6*Q9

Morph to Match Cognitive Style

Less Texual/Less Options to Holistic (DI AH)

Choose Acom
(after viewing morphed
website)




Analysis 5: Orix 16x16 Grouping using Q6*Q9

Cognitive & Cultural

Styles
Hierarchical

Morph Characteristics
MoreContent Addressed
to You (I0C1_morph)

\/

Choose Orix
(after viewing morphed

website)




RELIABILITY
/VARIABLES=q10_7 g10_10 gl10_11
/SCALE ('Analytic vs. Holistic') ALL
/MODEL=ALPHA
/STATISTICS=ANOVA
/SUMMARY=TOTAL .

Reliability
Notes
Output Created 2008-04-28T15:34:53.781
Comments
Input Data LC:\Documents and
Settings\RA1\Desktop\Suruga Data\Suruga
Completed Subjects Ascending
041408_1.sav
Active Dataset DataSet1
Filter <none>
Weight <none>
Split File <none>
N of Rows in Working Data File 501
Matrix Input ]C:\Documents and
Settings\RA1\Desktop\Suruga Data\Suruga
Completed Subjects Ascending
041408_1.sav
Missing Value Handling Definition of Missing User-defined missing values are treated as
missing.
Cases Used Statistics are based on all cases with valid
data for all variables in the procedure.
Syntax RELIABILITY
NARIABLES=q10_7 q10_10 q10_11
/SCALE('Analytic vs. Holistic') ALL
/MODEL=ALPHA
ISTATISTICS=ANOVA
/SUMMARY=TOTAL.
Resources Processor Time 0:00:00.047
Elapsed Time 0:00:00.125

[DataSetl] C:\Documents and Settings\RAl\Desktop\Suruga Data\Suruga Completed Subjects Ascending 041408_1.sav



Scale: Analytic vs. Holistic - High Reliability

Case Processing Summary

N %
Cases Valid 501 100.0
Excluded® 0 .0
Total 501 100.0

a. Listwise deletion based on all variables in the

procedure.,

Reliability Statistics

Cronbach's Alpha

N of tems

.693

3

Item-Total Statistics

Scale Mean if ltem| Scale Variance if | Corrected ltem- | Cronbach's Alpha
Deleted Item Deleted Total Correlation | if ltem Deleted
q10_7 - Detailed oriented (AH) 6.04 2218 .552 .546
q10_10 - Like detailed
) 6.24 2.220 .420 .726
lexplanation (AH)
q10_11 - Interested in parts
6.13 2.286 .569 .532
(AH)
ANOVA
Sum of Squares df Mean Square F Sig
Between People 728.608 500 1.457
Within People Between ltems 9.878 2 4.939 11.037 .000
Residual 447.456 1000 447
Total 457.333 1002 .456
Total 1185.941 1502 .790

Grand Mean = 3.07



RELIABILITY
/VARIABLES=ql0_3 ql0_4 g1l0_5
/SCALE ('Individualistic/Visual vs. Collectivistic/Verbal') ALL
/MODEL=ALPHA
/STATISTICS=ANOVA
/SUMMARY=TOTAL.

Reliability
Notes
Output Created 2008-04-28T15:36:32.015|
Comments
input Data C:\Documents and
Settings\RA1\Desktop\Suruga Data\Suruga
Completed Subjects Ascending
041408_1.sav
Active Dataset DataSet1
Filter <none>
Weight <none>
Split File <none>
N of Rows in Working Data File 501
Matrix Input Matrix Input
Missing Value Handling Definition of Missing User-defined missing values are treated as
missing.
Cases Used Statistics are based on all cases with valid

data for all variables in the procedure.

Syntax ) RELIABILITY

NARIABLES=q10_3 q10_4 q10_5
/SCALE('Individualistic/Visual vs.
Collectivistic/Verbal') ALL
/MODEL=ALPHA
/STATISTICS=ANOVA
/SUMMARY=TOTAL.

|Resources Processor Time 0:00:00.01 61

Elapsed Time 0:00:00.047

[DataSet1l] C:\Documents and Settings\RAl\Desktop\Suruga Data\Suruga Completed Subjects Ascending 041408_1l1.sav



Scale: Individualistic/Visual vs. Collectivistic/Verbal - Low Reliability

Case Processing Summary

Cases Valid

Total

Excluded®

N %
501 100.0
0 .0
501 100.0

a. Listwise deletion based on all variables in the

procedure.

Reliability Statistics

Cronbach's Alpha

N of Items

461

tem-Total Statistics

Scale Mean if ltem| Scale Variance if | Corrected ltem- | Cronbach's Alpha
Deleted Item Deleted Total Correlation | if ltem Deleted
q10_3 - Time for Personal Life 496 1912 289 .356’
(IC)
q10_4 - | see what | read (AH) 487 1.793 322 297
q10_5 - Buy fo differentiate (IC) 417 1.758 .246 .438]
ANOVA
Sum of Squares df Mean Square F Sig

Between People 538.000 500 1.076
Within People Between ltems 186.076 2 93.038 160.431 .000

Residual 579.924 1000 .580

Total 766.000 1002 .764
Total 1304.000 1502 .868

Grand Mean = 2.33



RELIABILITY
/VARIABLES=q10_2 ql0_13_inv
/SCALE ('Planning vs. Non-planning') ALL
/MODEL=ALPHA
/STATISTICS=ANOVA
/SUMMARY=TOTAL.

Reliability
Notes
Output Created 2008-04-28T15:38:25.062
Comments
Input Data JC:\Documents and
Settings\RA1\Desktop\Suruga Data\Suruga
Completed Subjects Ascending
041408_1.sav
Active Dataset DataSet1
Filter <none>
Weight <none>
Split File <none>
N of Rows in Working Data File 501
Matrix Input Matrix Input
Missing Value Handling Definition of Missing User-defined missing values are treated as
missing.
Cases Used Statistics are based on all cases with valid
data for all variables in the procedure.
Syntax RELIABILITY
NARIABLES=q10_2 q10_13_inv
/SCALE('Planning vs. Non-planning') ALL
/MODEL=ALPHA
ISTATISTICS=ANOVA
/SUMMARY=TOTAL.
Resources Processor Time 0:00:00.031
Elapsed Time 0:00:00.031

[DataSetl] C:\Documents and Settings\RAl\Desktop\Suruga Data\Suruga Completed Subjects Ascending 041408_1.sav

Scale: Planning vs. Non-planning - Low Reliability



Case Processing Summary

N %
Cases Valid 501 100.0
Excluded® 0 .0
Total 501 100.0

a. Listwise deletion based on all variables in the

procedure.

Reliability Statistics

Cronbach's Alpha

N of Items

.386

ltem-Total Statistics

Scale Mean if item

Scale Variance if

Corrected Item-

Cronbach's Alpha

consequences (D)

Deleted ltem Deleted Total Correlation | if item Deleted
q10_2 - Prefer planning (DI) 2.4750 .958 .240 A
q10_13_inv - Purchases without a
2.3852 .837 .240 .

a. The value is negative due to a negative average covariance among items. This violates reliability model

assumptions. You may want to check item codings.

ANOVA
Sum of Squares df Mean Square F Sig
Between People 556.110 500 1.112
Within People Between ltems 2.021 1 2.021 2.959 .086}
Residual 341.479 500 .683
Total 343.500 501 .686
Total 899.610 1001 .899

Grand Mean = 2.4301

RELIABILITY

/VARIABLES=q10_1 gl0_8
/SCALE ('Hierarchical vs. Egalitarian') ALL

/MODEL=ALPHA



/STATISTICS=ANOVA
/SUMMARY=TOTAL.

Reliability
Notes
Output Created 2008-04-28T15:39:1 3.250I
Comments
Hlnput Data WC:\Documents and
Settings\RA1\Desktop\Suruga Data\Suruga
Completed Subjects Ascending
041408 _1.sav
Active Dataset DataSet1
Filter <none>
Weight <none>
Split File <none>
N of Rows in Working Data File 501
Matrix Input Matrix Input
Missing Value Handling Definition of Missing User-defined missing values are treated as
missing.
Cases Used Statistics are based on all cases with valid
data for all variables in the procedure.
Syntax RELIABILITY
NARIABLES=q10_1q10_8
/SCALE('Hierarchical vs. Egalitarian’) ALL
/MODEL=ALPHA
/STATISTICS=ANOVA
/SUMMARY=TOTAL.
Resources Processor Time 0:00:00.047
Elapsed Time 0:00:00.031

[DataSetl] C:\Documents and Settings\RAl\Desktop\Suruga Data\Suruga Completed Subjects Ascending 041408 _1.sav

Scale: Hierarchical vs. Egalitarian - Low Reliability

Case Processing Summary



%

Cases Valid

Excluded®

Total

501 100.
0
501 100.

0

0

0

a. Listwise deletion based on all variables in the

procedure.

Reliability Statistics

Cronbach's Alpha

N of Items

.287

Item-Total Statistics

Scale Mean if Iltem

Scale Variance if

Corrected Item-

Cronbach's Alpha

(HE)

Deleted ltem Deleted Total Correlation | if Item Deleted
q10_1 - Afraid to Disagree(HE) 2.94 .851 .168 A
10_8 - Value expert's opinion
e pe P 3.02 .954 .168 A

a. The value is negative due to a negative average covariance among items. This violates reliability model

assumptions. You may want to check item codings.

ANOVA
Sum of Squares df Mean Square F Sig
Between People 526.601 500 1.053
Within People Between ltems 1.441 1 1.441 1.919 167
Residual 375.559 500 751
Total 377.000 501 752
Total 903.601 1001 .903

Grand Mean = 2.98



RECODE gl0_6 (1=5) (2=4) (4=2) (5=1) (3=3) INTO ql0_6_inv.

VARIABLE LABELS ql0_6_inv 'ql0_6_inv - Buy for my family (IC)'.

EXECUTE.

SAVE OUTFILE='C:\Documents and Settings\RAl\Desktop\Suruga Data Edited 032608.sav' /COMPRESSED.

>Warning # 5334. Command name: SAVE
>The SAVE command has succeeded. However, due to contention for the specified
>file, the data have been saved to a file with a different name.
>Saved to C:\Documents and Settings\RAl\Desktop\Suruga Data Edited 032608_1.sav.
RECODE g10_13 (CONVERT) ('1'=5) ('2'=4) ('3'=3) ('4'=2) ('5'=1l) INTO ql10_13_inv.
VARIABLE LABELS ql0_13_inv 'ql0_13 - Purchases without consequences (DI)'.
EXECUTE.
SAVE OUTFILE='C:\Documents and Settings\RAl\Desktop\Suruga Data Edited 032608_1l1.sav' /COMPRESSED.
FACTOR
/VARIABLES ql0_1 g10_2 g10_3 gl0_4 gl0_5 gl0_6_inv gl10_13_inv g10_7 gl10_8 gl10_9 gl10_10 gl10_11 gl0_12 gl10_14 qll
ql2 ql3
/MISSING LISTWISE
/ANALYSIS ql0_1 gl0_2 ql0_3 gl0_4 gl0_5 ql0_6_inv gl0_13_inv gl0_7 gl0_8 ql0_9 gl0_10 qgl0_11 ql0_12 gl0_14 gll
ql2 qi3
/PRINT INITIAL ROTATION
/PLOT EIGEN
/CRITERIA MINEIGEN (1) ITERATE(25)
/EXTRACTION PC
/CRITERIA ITERATE(25)
/ROTATION VARIMAX
/METHOD=CORRELATION.

Notes
Output Created 2008-03-26T12:17:16.51 5‘
Comments
Input Data C:\Documents and
FSettings\RM\Desktop\Suruga Data Edited
032608_1.sav
Active Dataset |DataSet1
Filter <none>
Weight <none>
Split File <none>
N of Rows in Working Data File 5454
|Missing Value Handling Definition of Missing MISSING=EXCLUDE: User-defined
missing values are treated as missing.
Cases Used LISTWISE: Statistics are based on cases
ith no missing values for any variable
used




Syntax FACTOR

NARIABLES q10_1910_2q10_3g10_4
q10_5 q10_6_inv q10_13_invq10_7 q10_8
q10_9q10_10q10_11g10_12 q10_14 q11
912 q13

/MISSING LISTWISE

/ANALYSIS q10_1910_2q10_3q10_4
q10_5 q10_6_inv q10_13_invq10_7 q10_8
q10_9q10_10910_11q10_12 q10_14 q11
q12q13

/PRINT INITIAL ROTATION

/PLOT EIGEN

/CRITERIA MINEIGEN(1) ITERATE(25)

/EXTRACTION PC

ICRITERIA ITERATE(25)

/ROTATION VARIMAX

/METHOD=CORRELATION.

Resources Processor Time 0:00:00.640|
Elapsed Time 0:00:00.625
Maximum Memory Required 35684 (34.848K) bytes]
FACTOR

/VARIABLES g10_1 gl10_2 gl0_3 gl0_4 gl0_5 ql0_6_inv gl10_7 gl0_8 gl0_9 gl10_10 gl10_11 gl0_12 gl10_13_inv ql10_14 qll
gl2 gl3

/MISSING LISTWISE

/ANALYSIS g10_1 gl10_2 gl10_3 gl10_4 gl0_5 gl0_6_inv gl10_7 gl0_8 ql10_9 q10_10 gl0_11 gl0_12 gl0_13_inv gl0_14 qgll
ql2 gi3

/PRINT INITIAL ROTATION

/CRITERIA MINEIGEN (1) ITERATE(25)

/EXTRACTION PC

/CRITERIA ITERATE (25)

/ROTATION VARIMAX

/METHOD=CORRELATION.

Factor Analysis
Notes
Output Created 2008-03-26T12:23:28.984|
Comments
Input Data 1C:\Documents and
Settings\RA1\Desktop\Suruga Data Edited
032608_1.sav
Active Dataset DataSet1
Filter <none>




Weight
Split File
iMissing Value Handling

Definition of Missing

Cases Used

Syntax

Resources Processor Time

Elapsed Time

Maximum Memory Required

N of Rows in Working Data File

<none>
<none>

5454
MISSING=EXCLUDE: User-defined

missing values are treated as missing.

LISTWISE: Statistics are based on cases
with no missing values for any variable
used.
FACTOR

VARIABLES q10_1q10_2q10_3q10_4

910_5910_6_inv q10_7 910_8 q10_9
q10_10 q10_11 q10_12 910_13_inv
q10_14 q11q12q13

/MISSING LISTWISE

/ANALYSIS q10_1q10_2 q10_3q10_4
q10_5q10_6_invq10_7 q10_8q10_9
q10_10q910_11q10_12q10_13_inv
q10_14 911 q12q13
JPRINT INITIAL ROTATION
JCRITERIA MINEIGEN(1) ITERATE(25)
/EXTRACTION PC
/CRITERIA ITERATE(25)
/ROTATION VARIMAX
/METHOD=CORRELATION.

0:00:00.078,
0:00:00.110

35684 (34.848K) bytes|

[DataSetl] C:\Documents and Settings\RAl\Desktop\Suruga Data Edited 032608_1.sav

Communalities

Initial

q10_1 - Afraid to Disagree(HE) 1.000
q10_2 - Prefer planning (DI) 1.000]
q10_3 - Time for Personal Life

1.000}
(IC)
q10_4 - | see what | read (AH) 1.000'
q10_5 - Buy to differentiate (IC) 1.000

10_6_inv - Buy for my famil

Mais y y y 1.000|
(1C)



q10_7 - Detailed oriented (AH)
q10_8 - Value expert's opinion
(HE)

q10_9 - Enjoy deciphering
graphs (AH)

q10_10 - Like detailed
Lexplanation (AH)

q10_11 - Interested in parts
(AH)

q10_12 - Authority and
JIeadership (HE)

q10_13 - Purchases without
consequences (DI)

q10_14 - Read an explanation
of a graphic (AH)

q11 - Bat and Ball (DI)
q12 - Machine Indicator (Dl)
q13 - Lily Indicator (D1)

1.000

1.000|
1.000}
1 .oooﬂ
1 .oooJ
1.000]
1.000

1.000

1.000
1.000]
1.000

Extraction Method: Principal Component

Analysis.

Total Variance Explained
Compon Initial Eigenvalues Rotation Sums of Squared Loadings
ent Total % of Variance Cumulative % Total % of Variance Cumulative %
1 3.169 18.639 18.639 2.147 12.628 12.628
2 1.580 9.295 27.934 1.823 10.725 23.353
3 1.396 8.211 36.145 1.460 8.586 31.938
4 1.172 6.892 43.037 1.417 8.335 40.273
5 1.045 6.144 49.181 1.414 8.316 48.589
6 1.006 5.917 55.098 1.106 6.509 §5.098
7 972 5.716 60.814
8 870 5.118 65.932
9 .832 4.894 70.826
10 778 4.579 75.405
11 721 4.242 79.647
12 694 4.081 83.728
13 .683 4.016 87.745
14 .604 3.553 91.297
15 582 3.426 94.724




16 489 2.879 97.603
17 408 2.397 100.000
Extraction Method: Principal Component Analysis.
Rotated Component Matrix*
Component
3 4 5 6
q10_1 - Afraid to Disagree(HE) .081 115 -.041 -.002 .754 -142
q10_2 - Prefer planning (DI) 367 417 .309 -.329 -.001 -.169ﬁ
q10_3 - Time for Personal Life
.097 .649 -.061 .011 .059 =113}
(iC)
g10_4 - | see what | read (AH) -.040 .716 .033 .149 .038 -.042
q10_5 - Buy to differentiate (IC) 155 .333 -.059 .695 -.125 -.065
q10_6_inv - Buy for my family
-.039 -.461 -.198 -.085 -.368 -.396}
(IC)
q10_7 - Detailed oriented (AH) .795 -.035 .010 101 .208 .088‘
q10_8 - Value expert's opinion
A71 193 577 077 142 -.158!
(HE)
10_9 - Enjoy decipherin
(3159 - Enjoy deciphering 287 411 464 -.039 -019 .06}
graphs (AH)
d10_10 - Like detailed
. .648 .236 .203 .079 -.086 -.031
|explanation (AH)
q10_11 - Interested in parts
812 .003 -.058 .049 A71 .021
(AH)
q10_12 - Authority and
. 200 .065 453 572 -.007 .007
{Ieadershlp (HE)
q10_13 - Purchases without J
-.057 -.190 -132 617 485 -.039
consequences (DI)
q10_14 - Read an explanation
265 046 258 -014 552 078}
of a graphic (AH)
q11 - Bat and Ball (DI) .168 .223 -.649 .066 -013 -.002
q12 - Machine Indicator (DI) -.021 .002 -.093 -222 -213 647
q13 - Lily Indicator (DI) .065 -.154 -.055 .106 .063 .649|

Extraction Method: Principal Component Analysis.
Rotation Method: Varimax with Kaiser Normalization.

a. Rotation converged in 10 iterations.



Component Transformation Matrix

Compon

ent 2 3 5 6

1 671 511 374 219 310 -.067,
2 A72 -522 -324 .554 517 .140
3 602 -.387 -.041 -546 -143 .409
4 .180 455 -730 .208 -.350 249
5 270 -327 .208 450 -.684 -.326
6 -.228 .057 421 319 -161 .800

Extraction Method: Principal Component Analysis.
Rotation Method: Varimax with Kaiser Normalization.

FACTOR
/VARIABLES ql0_1 g10_2 g10_3 g10_4 gl10_5 gl10_6_inv gl10_7 ql0_8 g10_9 gl0_10 ql0_11 gl0_12 gl0_13_inv gl0_14
/MISSING LISTWISE
/ANALYSIS q10_1 q10_2 ql10_3 qg10_4 gl0_5 ql0_6_inv gl0_7 g10_8 ql0_9 gl0_10 gl0_11 gl0_12 qgi0_13_inv ql0_14
/PRINT INITIAL ROTATION
/CRITERIA MINEIGEN (1) ITERATE(25)
/EXTRACTION PC
/CRITERIA ITERATE (25)
/ROTATION VARIMAX
/METHOD=CORRELATION.

Factor Analysis — Without Shane’s Questions

Notes
Output Created 2008-03-26T1 2:29:14.59%
Comments
Input Data C:\Documents and
Settings\RA1\Desktop\Suruga Data Edited
032608_1.sav
Active Dataset DataSet1
Filter <none>
Weight <none>
Split File <none>
N of Rows in Working Data File 5454

Missing Value Handling Definition of Missing MISSING=EXCLUDE: User-defined

missing values are treated as missing.
Cases Used LISTWISE: Statistics are based on cases

ith no missing values for any variable

used.



Syntax

FACTOR

VARIABLES q10_1g10_2 q10_3 q10_4
q10_5qg10_6_invq10_7 q10_8 q10_9
la10_10 q10_11 q10_12 q10_13_inv
q10_14

/MISSING LISTWISE

/ANALYSIS q10_1910_2q10_3qg10_4
q10_5q10_6_invq10_7 q10_8 q10_9
q10_10910_11g10_12 q10_13_inv
Fq10_14
/PRINT INITIAL ROTATION
/CRITERIA MINEIGEN(1) ITERATE(25)
/EXTRACTION PC
/CRITERIA ITERATE(25)
/ROTATION VARIMAX
/METHOD=CORRELATION.

Resources Processor Time 0:00:00.203
Elapsed Time 0:00:00.218
Maximum Memory Required 24872 (24.289K) bytes|

[DataSetl] C:\Documents and Settings\RAl\Desktop\Suruga Data Edited 032608_1.sav

Communalities

Initial
q10_1 - Afraid to Disagree(HE) 1.000
q10_2 - Prefer planning (DI) 1.000
q10_3 - Time for Personal Life
1.000
(IC) 1
q10_4 - | see what | read (AH) 1.000
q10_5 - Buy to differentiate (IC) 1.000
10_6_inv - Buy for my famil
470 ylormyfamiy 1.000
(IC)
q10_7 - Detailed oriented (AH) 1.000
10_8 - Value expert's opinion
M P P 1.000
(HE)
10_9 - Enjoy decipherin
q10_ oy p ¢ 1.000
graphs (AH)
q10_10 - Like detailed
- 1.000
explanation (AH)



(AH)

q10_11 - Interested in parts

q10_12 - Authority and
|ileadership (HE)

q10_13 - Purchases without
consequences (DI)

q10_14 - Read an explanation

1.000
1.000#

1.000}

1.00(}

of a graphic (AH)
Extraction Method: Principal Component
Analysis.
Total Variance Explained
Compon Initial Eigenvalues Rotation Sums of Squared Loadings
ent Total % of Variance Cumulative % Total % of Variance Cumulative %
1 3.127 22.335 22.335 1.923 13.737 13.737
2 1.528 10.911 33.246 1.800 12.857 26.594
3 1.321 9.432 42.679 1.542 11.014 37.608
4 1.080 7.717 50.395 1.430 10.217 47.826
5 1.029 7.349 57.744 1.389 9.918 57.744
6 857 6.123 63.867
7 .841 6.004 69.871
8 .726 5.189 75.060
9 .698 4.982 80.042
10 .688 4.912 84.954
11 .606 4,328 89.282
12 .584 4171 93.453
13 .509 3.634 97.087
14 408 2913 100.000
Extraction Method: Principal Component Analysis.
Rotated Component Matrix®
Component
1 2 3 4 5
q10_1 - Afraid to Disagree(HE) .046 -.007 410 751 .024
q10_2 - Prefer planning (DI) .241 .548 .303 .039 -.293]




q10_3 - Time for Personal Life
112 .044 732 .048 -.016
(IC)
q10_4 - | see what | read (AH) -.048 137 734 .056 A3
q10_5 - Buy to differentiate (IC) .130 .041 .343 -112 712
10_6_inv - Buy for my famil
105 y y y -.082 -173 -373 -412 -.039]
(IC)
q10_7 - Detailed oriented (AH) .821 .065 -.012 183 .089)
q10_8 - Value expert's opinion
-021 730 -.044 .228 .169]
(HE)
10_9 - Enjoy decipherin
10 oy P g A71 .639 .226 .032 .017
graphs (AH)
q10_10 - Like detailed
. .591 372 179 -.073 .098
rexplanatlon (AH)
q10_11 - Interested in parts
.842 032 .037 144 .039
(AH) 1
q10_12 - Authority and
. 118 442 -.050 .049 .599]
|leadership (HE)
q10_13 - Purchases without
.026 -.317 -122 .458 .608j
consequences (D)
q10_14 - Read an explanation
217 .260 -.037 .590 -.009
of a graphic (AH) I
Extraction Method: Principal Component Analysis.
Rotation Method: Varimax with Kaiser Normalization.
a. Rotation converged in 13 iterations.
Component Transformation Matrix
Compon
ent 1 2 3 4 5
1 .596 .560 .398 .344 .235
2 .248 -.468 -.446 .487 .534
3 -.621 -.037 525 143 .563
4 .388 -.263 .184 -750 429
5 -221 .630 -577 -.249 .399

Extraction Method: Principal Component Analysis.

Rotation Method: Varimax with Kaiser Normalization.



Clarence Lee
March 26, 2008
Suruga Morphing Project

Exploratory Factor Analysis 1

These analyses are done by inverting questions q10_6 and q10_13.

Trial 1: Extraction with “Eigenvalue over 1” option.
This yields a total of 6 factors.

Rotated Component Matrix®
Component
1 2 3 4 5 6
q10_1 - Afraid to Disagree(HE) .081 115 -.041 -.002 .754 -.142
q10_2 - Prefer planning (DI) .367 417 .309| -.329 -.001 -.169
q10_3 - Time for Personal Life (IC) .097 649 -.061 .01 .059 -1 13‘
010_4 - | see what | read (AH) -.040 .716 .033 149 .038 -.042
q10_5 - Buy to differentiate (IC) 155 .333 -.059 695 -125 -.065i
910_6_inv - Buy for my family (IC) -.038 -.461 -.198 -.065 -.368 -.396
q10_13 - Purchases without consequences 057 190 132 817 485 -.039F
(D1)
q10_7 - Detailed oriented (AH) 795 -.035 .010 101 .208 .088
q10_8 - Value expert's opinion (HE) A71 193 577 077 142 -.158
q10_9 - Enjoy deciphering graphs (AH) .287 411 464 -.039 -.019 .006
q10_10 - Like detailed explanation (AH) .648 .236 .203 .079 -.086) -.031
q10_11 - Interested in parts (AH) 812 .003 -.058 .049 A71 .021
q10_12 - Authority and leadership (HE) .200 .065 ‘ 453 572 -.007 .007
q10_14 - Read an explanation of a graphic
AH) .265 .046 .258 -014 .552 .0784
q11 - Bat and Ball (DI) .168 .223 -.649 .066 -.013 -.002
q12 - Machine Indicator (Dl) -.021 .002 -.093 -.222 -213 647
413 - Lily Indicator (DI) .065 -.154 -.055 .106 .063 .649]

Extraction Method: Principal Component Analysis.
Rotation Method: Varimax with Kaiser Normalization.

a. Rotation converged in 10 iterations.



Trial 2: Extraction with 4 factors.

Rotated Component Matrix®

Component
1 2 3 4

4q10_1 - Afraid to Disagree(HE) .022 .166 516 .021
q10_2 - Prefer planning (DI) 677 175 -.069 .123F
Aq1 0_3 - Time for Personal Life (IC) .299 .003 .001 557
q10_4 - | see what | read (AH) .296 -114 .076 .629
q10_5 - Buy to differentiate (IC) -.097 .083 .290 .635)
q10_6 - Buy for my family (IC) .242 .182 .204 .264
q10_7 - Detailed oriented (AH) 132 .788 A77 .043
q10_8 - Value expert's opinion (HE) .539 .027 377 -.002
q10_9 - Enjoy deciphering graphs (AH) 617 .150 .096 .182
q10_10 - Like detailed explanation (AH) 409 .502 .050 221
q10_11 - Interested in parts (AH) 141 776 113 .084
q10_12 - Authority and leadership (HE) .183 125 484 172
q10_13 - Purchases without consequences (DI) -.467 .084 .661 1102
q10_14 - Read an explanation of a graphic

(AH) .229 .335 426 -.115
q11 - Bat and Ball (DI) -.341 216 -224 .446
q12 - Machine Indicator (DI) -.093 181 -.489 -.080
q13 - Lily Indicator (DI) -.265 .333 -.087 -.102

Extraction Method: Principal Component Analysis.

Rotation Method: Varimax with Kaiser Normalization.

a. Rotation converged in 9 iterations.



Trial 3: Extraction with 5 factors.

Rotated Component Matrix®

Component
1 2 3 5
q10_1 - Afraid to Disagree(HE) .019 .094 .005 122 .718
q10_2 - Prefer planning (DI) 327 .391 439 -.241 .039
q10_3 - Time for Personal Life (IC) .066 .654 .026 .029 .071
q10_4 - | see what | read (AH) -.033 714 .057 131 .068]
q10_5 - Buy to differentiate (IC) 194 .368 -.144 .634 -.151
q10_6 - Buy for my family (IC) 123 411 .024 -.057 467
q10_7 - Detailed oriented (AH) 791 -.035 -.047 .080 213
q10_8 - Value expert's opinion (HE) .189 .150 570 167 174
q10_9 - Enjoy deciphering graphs (AH) .321 374 448 -.032 .050
q10_10 - Like detailed explanation (AH) .653 .234 .200 .075 -.060
q10_11 - Interested in parts (AH) .786 .012 -.068 .048 .165)
q10_12 - Authority and leadership (HE) .283 .049 .290 .543 .013
q10_13 - Purchases without consequences (Dl) -.044 -.178 -.256 .632 417,
q10_14 - Read an explanation of a graphic (AH) 274 ..000 191 .026 580]
q11 - Bat and Ball (DI) .109 .280 -577 .016 -.062
q12 - Machine Indicator (DI) .084 -.018 -.286 -472 -.101
q13 - Lily Indicator (DI) .188 =177 -.338 -.135 149)

Extraction Method: Principal Component Analysis.
Rotation Method: Varimax with Kaiser Normalization.

a. Rotation converged in 21 iterations.



Trial 4: Extraction with 7 factors..

Rotated Component Matrix®
Component

1 2 3 4 6 7
q10_1 - Afraid to Disagree(HE) .072 .060 .080 .759 -.029 -.107 124
q10_2 - Prefer planning (DI) 311 .506 .337 .002 -.267 -.038 -.052
q10_3 - Time for Personal Life (IC) 116 .038 733 .038 -.019 -.096 .023
q10_4 - | see what | read (AH) -.040 125 .736 .042 150 .018 .025
q10_5 - Buy to differentiate (IC) 124 .037 .289 -.093 .701 -.040 .208
q10_6 - Buy for my family (IC) .036 .190 .345 .397 124 .480 -.061
q10_7 - Detailed oriented (AH) .810 .027 -.017 187 .095 .022 -.004
q10_8 - Value expert's opinion (HE) .066 .690 -.023 199 195 .020 -.093
Iq10_9 - Enjoy deciphering graphs (AH) 214 .587 .250 .016 .068 161 -.098
q10_10 - Like detailed explanation

.614 315 .184 -.083 125 .009 -.014
(AH)
q10_11 - Interested in parts (AH) .816 .037 .013 .150 .038 -.023 .084
q10_12 - Authority and leadership

169 .308 .000 .029 .637 .01 -.226
(HE)
q10_13 - Purchases without

-.032 -.255 -.157 498 563 -132 .078

consequences (DI)
q10_14 - Read an explanation of a

274 A71 .023 .552 .004 .069 -.188
graphic (AH)
q11 - Bat and Ball (D) .100 -.130 .051 .019 .046 .148 .810
q12 - Machine Indicator (DI) -.049 .015 -212 -175 -139 .766 199
q13 - Lily Indicator (DI) 216 -.535 .058 .011 .055 .397 -433

Extraction Method: Principal Component Analysis.

Rotation Method: Varimax with Kaiser Normalization.

a. Rotation converged in 10 iterations.




Trial 5: Extraction with “Eigenvalue over 1" option. This trial is done by excluding Shane’s questions.

Yields 5 factors.

Rotated Component Matrix®

Component
1 2 3 4 5

q10_1 - Afraid to Disagree(HE) .046 -.007 110 751 .024
q10_2 - Prefer planning (DI) .241 .548 .303 .039 -.293
q10_3 - Time for Personal Life (IC) 112 .044 732 .048 -.016
q10_4 - | see what | read (AH) -.048 137 734 .056 131
q10_5 - Buy to differentiate (IC) 130 .041 .343 - 112 712
q10_6 - Buy for my family (IC) .082 73 373 412 .039
|q10_7 - Detailed oriented (AH) .821 .065 -.012 193 .089
q10_8 - Value expert's opinion (HE) -.021 .730 -.044 228 169
|q10_9 - Enjoy deciphering graphs (AH) A71 .639 .226 .032 .017
q10_10 - Like detailed explanation

.591 372 A79 -.073 .098]
(AH)
q10_11 - Interested in parts (AH) .842 .032 .037 144 .039|
q10_12 - Authority and leadership (HE) 118 442 -.050 .049 .599
g10_13 - Purchases without

.026 =317 -122 458 .608]
consequences (DI)
q10_14 - Read an explanation of a

) 217 .260 -.037 .590 -.009

graphic (AH) |

Extraction Method: Principal Component Analysis.

Rotation Method: Varimax with Kaiser Normalization.

a. Rotation converged in 13 iterations.



Clarence Lee
March 26, 2008
Suruga Morphing Project

Exploratory Factor Analysis 2
These analyses are done by inverting questions q10_6 and q10 _13.

Trial 1: Extraction with “Eigenvalue over 1" option.
This yields a total of 6 factors.

Rotated Component Matrix*

Component
1 2 3 4 5 6

q10_1 - Afraid to Disagree(HE) .081 115 -.041 -.002 .754 -142
q10_2 - Prefer planning (DI) .367 417 .309 -.329 -.001 -.169]
q10_3 - Time for Personal Life (IC) .097 .649 -.061 .01 .059 -113
q10_4 - | see what | read (AH) -.040 .716 .033 149 .038 -.042
q10_5 - Buy to differentiate (IC) .155 .333 -.059 .695 -125 -.065
q10_6_inv - Buy for my family (IC) -.039 -.461 -.198 -.065 -.368 -.396
q10_7 - Detailed oriented (AH) .795 -.035 .010 101 .208 .088
q10_8 - Value expert's opinion (HE) A71 1193 577 077 142 -.158]
q10_9 - Enjoy deciphering graphs (AH) .287 411 464 -.039 -.019 .006
q10_10 - Like detailed explanation (AH) .648 .236 .203 .079 -.086 -.031
q10_11 - Interested in parts (AH) .812 .003 -.058 .049 A71 .021
q10_12 - Authority and leadership (HE) .200 .065 453 572 -.007 .007
q10_13 - Purchases without consequences

i) -.057 -.190 -132 617 .485 -.039]
q10_14 - Read an explanation of a graphic

4(AH) .265 .046 .258 -.014 .552 .078]
q11 - Bat and Ball (DI) .168 .223 -.649 .066 -.013 -.002
Aq12 - Machine Indicator (DI) -.021 .002 -.093 -222 -213 .647
13 - Lily Indicator (DI) .065 -.154 -.055 .106 .063 .649]

Extraction Method: Principal Component Analysis.

Rotation Method: Varimax with Kaiser Normalization.

a. Rotation converged in 10 iterations.



Trial 2: Extraction with “Eigenvalue over 1" option. This trial is done by excluding Shane’s questions.

Yields 5 factors.

Rotated Component Matrix®

Component
1 2 3 4 5
q10_1 - Afraid to Disagree(HE) .046 -.007 110 751 .024
Jq10_2 - Prefer planning (DI) 241 .548 .303 .039 -.293
q10_3 - Time for Personal Life (IC) 112 .044 732 .048 -.016]
q10_4 - | see what | read (AH) -.048 137 734 .056 131
q10_5 - Buy to differentiate (IC) 130 .041 .343 -112 712
q10_6_inv - Buy for my family (IC) -.082 -173 -373 -412 -.039
q10_7 - Detailed oriented (AH) .821 .065 -.012 193 .089
q10_8 - Value expert's opinion (HE) -.021 .730 -.044 .228 169
q10_9 - Enjoy deciphering graphs (AH) A71 .639 .226 .032 .017
g10_10 - Like detailed explanation (AH) .591 .372 A79 -.073 .098
q10_11 - Interested in parts (AH) .842 .032 .037 144 .039
q10_12 - Authority and leadership (HE) 118 442 -.050 .049 .599
q10_13 - Purchases without consequences (DI) .026 =317 -122 458 .608|
q10_14 - Read an explanation of a graphic (AH) 217 .260 -.037 .590 -.009

Extraction Method: Principal Component Analysis.

Rotation Method: Varimax with Kaiser Normalization.

a. Rotation converged in 13 iterations.



Clarence Lee
March 27, 2008
Suruga Morphing Project

Exploratory Factor Analysis 3

These analyses are done by inverting questions q10_6 and q10 _13. In addition, q11_b, q12 b, and q13 b are
all binary versions of q11, q12, and q13, with 1 denoting impulsive and 0 denoting deliberative. This is done
with the following rules:

Ifqll =10, thenqll b =1, else ql1 b=0
Ifqll =100, thenqll b= 1, else g1 b=0
Ifqll =24, thenqll b =1, else ql1 b=0

Trial 1: Extraction with “Eigenvalue over 1" option.
This yields a total of 6 factors.

Rotated Component Matrix®
Component
1 2 3 4 5 6
q10_1 - Afraid to Disagree(HE) .008 .067 .063 741 .032 -.108
q10_2 - Prefer planning (DI) .230 .615 .266 .024 -.191 .029
q10_3 - Time for Personal Life (IC) .080 .104 .707 .030 .019 -.053
q10_4 - | see what | read (AH) -.047 .138 .744 .032 141 -.064
q10_5 - Buy to differentiate (IC) 119 -.033 .319 -.096 .729 -.011
q10_6_inv - Buy for my family (IC) -.147 -.072 -.428 -.441 -.003 -179)
q10_7 - Detailed oriented (AH) .816 .062 -.008 182 .096 -.073
q10_8 - Value expert's opinion (HE) -.009 .695 -.057 231 .253 -.040
q10_9 - Enjoy deciphering graphs (AH) .185 .599 .234 .067 .088 .133|
910_10 - Like detailed explanation (AH) .579 .361 172 -.060 161 .072
q10_11 - Interested in parts (AH) .808 .069 .027 137 .056 -.OQOF
q10_12 - Authority and leadership (HE) 144 .310 -.035 .078 637 -.012
q10_13_inv - Purchases without consequences (DI) .028 -418 -.091 492 .526 .014
q10_14 - Read an explanation of a graphic (AH) 273 .199 .005 .564 -.025 -.044
q11_b - Bat and Ball (D) -.096 134 -.099 .062 A17 .597
q12_b - Machine Indicator (DI) .195 -.219 .035 -.126 -.166 .669]
q13_b - Lily Indicator (DI) -127 .088 .012 -.055 -.018 .632

Extraction Method: Principal Component Analysis.

Rotation Method: Varimax with Kaiser Normalization.

a. Rotation converged in 10 iterations.



Trial 2: Extraction with “Eigenvalue over 1” option with removal of extraneous questions.
This yields a total of 4 factors.

Rotated Component Matrix®
Component
1 2 3 4
q10_1 - Afraid to Disagree(HE) .093 -.060 -135 .802
q10_3 - Time for Personal Life (IC) .059 422 .058 .215
q10_5 - Buy to differentiate (IC) .072 .707 -.042 -.060
q10_6_inv - Buy for my family (IC) -.207 -.181 -.182 -.480
q10_7 - Detailed oriented (AH) .825 .082 -.098 107
q10_8 - Value expert's opinion (HE) .069 .468 .009 .400
q10_10 - Like detailed explanation (AH) .618 327 122 .038
q10_11 - Interested in parts (AH) .825 .038 -.099 .150
q10_12 - Authority and leadership (HE) 147 .673 -.067 -.022
q11_b - Bat and Ball (DI) -.103 .068 .593 .219
q12_b - Machine Indicator (DI) .184 -.165 625 -.309
q13_b - Lily Indicator (DI) -.085 -.002 673 -.017

Extraction Method: Principal Component Analysis.
Rotation Method: Varimax with Kaiser Normalization.

a. Rotation converged in 5 iterations.




Clarence Lee
March 31, 2008
Suruga Morphing Project

Exploratory Factor Analysis 5

These analyses are done by inverting questions q10_6 and q10_13. In addition, q11_b, q12_b, and q13_b are
all binary versions of q11, q12, and q13, with 1 denoting impulsive and 0 denoting deliberative. This is done
with the following rules:

Ifqll =10, thenqll b =1, else ql1 b=0
Ifqll =100, thenqll b =1, elseqll b=0
Ifqll =24, thenqll b=1, elseqll b=0

I’ve also discovered a coding error for q10 13 in version 3. The error is that q10 13 _inv is NOT the inverse of
q10_13, it is the same. Hence, in Analysis 3, q10 13 _inv yielded the same factor score as q10_13

Trial 1: Extraction with “Eigenvalue over 1" option.
This yields a total of 6 factors.

Rotated Component Matrix®

Component
1 2 3 4 5 6
q10_1 - Afraid to Disagree(HE) .008 .067 .063 741 .032 -.108
q10_2 - Prefer planning (DI) .230 615 .266 .024 -191 .029
q10_3 - Time for Personal Life (IC) .080 .104 .707 .030 .019 -.053
q10_4 - | see what | read (AH) -.047 138 744 .032 141 -.064
q10_5 - Buy to differentiate (IC) 119 -.033 .319 -.096 729 -011
q10_6_inv - Buy for my family (IC) -.147 -.072 -.428 -.441 -.003 -179)
q10_7 - Detailed oriented (AH) .816 .062 -.008 182 .096 -.073
Jq10_8 - Value expert's opinion (HE) -.009 .695 -.057 231 .253 -.040}
q10_9 - Enjoy deciphering graphs (AH) .185 .599 234 .067 .088 133
q10_10 - Like detailed explanation (AH) 57/ .361 172 -.060 161 .072
q10_11 - Interested in parts (AH) .808 .069 .027 137 .056 -.090}
q10_12 - Authority and leadership (HE) 144 .310 -.035 .078 .637 -.012
q10_13_inv - Purchases without consequences (DI) -.028 418 .091 -.492 -.526 -.014
q10_14 - Read an explanation of a graphic (AH) 273 .199 .005 .564 -.025 -.044
q11_b - Bat and Ball (DI) -.096 134 -.099 .062 A17 .597
q12_b - Machine Indicator (DI) 195 -219 .035 -126 -.166 .669|
q13_b - Lily Indicator (DI) -127 .088 .012 -.055 -.018 .632

Extraction Method: Principal Component Analysis.
Rotation Method: Varimax with Kaiser Normalization.

a. Rotation converged in 10 iterations.



With 5 Factors:

Rotated Component Matrix®

Component
1 2 3 4 5

q10_1 - Afraid to Disagree(HE) .033 .634 -.032 -.192 -.144
q10_2 - Prefer planning (DI) .233 297 234 .584 .051
q10_3 - Time for Personal Life (IC) .070 .025 .613 178 -.088
q10_4 - | see what | read (AH) -.049 .072 712 125 -.084
q10_5 - Buy to differentiate (IC) 153 .000 .635 -.404 .038
q10_6_inv - Buy for my family (IC) -.155 -.344 -.297 .01 -.128
q10_7 - Detailed oriented (AH) .826 155 .014 -.052 -.082
q10_8 - Value expert's opinion (HE) .037 .628 A71 .220 .047
q10_9 - Enjoy deciphering graphs (AH) .208 372 . . 178
g10_10 - Like detailed explanation (AH) .594 135 .290 .205 .106
q10_11 - Interested in parts (AH) .814 114 .033 .000 -.101
q10_12 - Authority and leadership (HE) .196 .344 - - .076
q10_13_inv - Purchases without consequences

(D) -.064 -.256 -.030 .790 .002
q10_14 - Read an explanation of a graphic (AH) .294 .545 -.062 -.015 -.064
q11_b - Bat and Ball (DI) -.074 138 -.021 -.034 .618
q12_b - Machine Indicator (DI) A79 -.291 -.091 .003 .623
q13_b - Lily Indicator (DI) -.120 -.013 .013 .077 .635

Extraction Method: Principal Component Analysis.

Rotation Method: Varimax with Kaiser Normalization.

a. Rotation converged in 8 iterations.




With 4 Factors:

Rotated Component Matrix®

Component
1 2 3 4

4q10_1 - Afraid to Disagree(HE) .087 212 .406 -.227
q10_2 - Prefer planning (DI) .582 .320 -274 .024
4q10_3 - Time for Personal Life (IC) .578 -.017 .079 -.079)
q10_4 - | see what | read (AH) .647 -.136 176 -.087
Jq10_5 - Buy to differentiate (IC) .294 -.007 510 .059
q10_6_inv - Buy for my family (IC) -.349 -.194 -.267 -.093]
4q10_7 - Detailed oriented (AH) .023 .811 124 -.049
q10_8 - Value expert's opinion (HE) 464 215 141 -.037]
q10_9 - Enjoy deciphering graphs (AH) .583 .281 -.023 141
q10_10 - Like detailed explanation (AH) .375 .561 .005 126
q10_11 - Interested in parts (AH) .049 .789 .070 -.063
q10_12 - Authority and leadership (HE) .260 .206 462 .046
q10_13_inv - Purchases without consequences

() .293 -.057 =777 .027
q10_14 - Read an explanation of a graphic (AH) 123 .450 219 -.120]
q11_b - Bat and Ball (DI) .039 -.036 106 .587,
q12_b - Machine Indicator (DI) -.147 .086 -.124 .665
q13_b - Lily Indicator (DI) .073 -121 -.038 .621

Extraction Method: Principal Component Analysis.

Rotation Method: Varimax with Kaiser Normalization.

a. Rotation converged in 7 iterations.



Trial 2: Extraction with “Eigenvalue over 1" option with removal of extraneous questions (q10 2, q10 4,
ql0 9, ql10 13 inv).

This yields a total of 4 factors.

Rotated Component Matrix®

Component
1 2 3 4
q10_1 - Afraid to Disagree(HE) .093 -.060 -.135 .802
q10_3 - Time for Personal Life (IC) .059 422 .058 .215
q10_5 - Buy to differentiate (IC) .072 .707 -.042 -.060
uq1 0_6_inv - Buy for my family (IC) -.207 -.181 -.182 -.480
q10_7 - Detailed oriented (AH) .825 .082 -.098 107
q10_8 - Value expert's opinion (HE) .069 468 .009 .I
q10_10 - Like detailed explanation (AH) .618 .327 122 .038
q10_11 - Interested in parts (AH) .825 .038 -.099 .150
q10_12 - Authority and leadership (HE) 147 .673 -.067 -.022
q11_b - Bat and Ball (DI) -.103 .068 .593 .219
q12_b - Machine Indicator (DI) .184 -.165 .625 -.309|
Ja13_b - Lily Indicator (DI) -.085 -.002 .673 -.017

Extraction Method: Principal Component Analysis.

Rotation Method: Varimax with Kaiser Normalization.

a. Rotation converged in 5 iterations.



With 3 Factors

Rotated Component Matrix®

Component
1 2 3
q10_1 - Afraid to Disagree(HE) 121 .347 -.298)
q10_3 - Time for Personal Life (IC) .057 476 .033
q10_5 - Buy to differentiate (IC) .055 574 .004
q10_6_inv - Buy for my family (IC) -.220 -411 -.OQOJ
q10_7 - Detailed oriented (AH) .826 119 -112
q10_8 - Value expert's opinion (HE) .072 .606 -.051
q10_10 - Like detailed explanation (AH) .612 .309 .129]
q10_11 - Interested in parts (AH) .828 .104 -.124
q10_12 - Authority and leadership (HE) 132 563 -.029
q11_b - Bat and Ball (DI) -.094 .208 539
q12_b - Machine Indicator (DI) .180 -.258 .667
q13_b - Lily Indicator (DI) -.082 .033 .661

Extraction Method: Principal Component Analysis.

Rotation Method: Varimax with Kaiser Normalization.

a. Rotation converged in 4 iterations.



With 5 Factors

Rotated Component Matrix®

Component
1 2 3 4 5
q10_1 - Afraid to Disagree(HE) 142 -.085 -.007 .799 .156)
q10_3 - Time for Personal Life (IC) .013 176 -.074 -.058 .785
q10_5 - Buy to differentiate (IC) .057 .644 -.071 -112 291
q10_6_inv - Buy for my family (IC) -.196 .015 -.128 -.238 -.631
q10_7 - Detailed oriented (AH) .828 .072 -.103 .067 .065
g10_8 - Value expert's opinion (HE) 121 .529 .156 482 -.045
q10_10 - Like detailed explanation (AH) .624 314 123 -.016 .OQBH
Ja10_11 - Interested in parts (AH) .830 .026 -.099 .109 .066)
q10_12 - Authority and leadership (HE) .164 .719 -.006 .047 -.014
q11_b - Bat and Ball (D) -.078 .029 622 114 .126
q12_b - Machine Indicator (DI) 162 -.221 521 - .073
q13_b - Lily Indicator (DI) -.055 .035 713 -.053 -.129|

Extraction Method: Principal Component Analysis.

Rotation Method: Varimax with Kaiser Normalization.

a. Rotation converged in 7 iterations.



Trial 3: Extraction with “Eigenvalue over 1" option. Get rid of q10 6 inv.

This produces 5 Factors

Rotated Component Matrix*

Component

1 2 3 4 5
q10_1 - Afraid to Disagree(HE) .056 -.041 615 -.213 -.133]
q10_2 - Prefer planning (DI) .252 272 .318 .548 .076
q10_3 - Time for Personal Life (IC) .085 .628 .020 139 -.085]
q10_4 - | see what | read (AH) -.032 718 .063 .082 -.OSOJ
q10_5 - Buy to differentiate (IC) 144 .616 .009 -.458 .071
q10_7 - Detailed oriented (AH) .829 .008 133 -.070 -.087
1910_8 - Value expert's opinion (HE) .051 .184 .661 172 .099
q10_9 - Enjoy deciphering graphs (AH) .229 .346 376 .328 .200
q10_10 - Like detailed explanation (AH) .598 .303 144 .163 129
q10_11 - Interested in parts (AH) .815 .028 .094 -.018 -107
q10_12 - Authority and leadership (HE) .196 314 .357 -.279 116
q10_13_inv - Purchases without
consequences (DI) -.064 .025 -211 .798 .007
q10_14 - Read an explanation of a graphic
AH) .318 -.064 522 -.033 -.061
q11_b - Bat and Ball (DI) -.060 -.038 114 -.042 .623
q12_b - Machine Indicator (DI) 192 -115 -.356 .028 574
q13_b - Lily Indicator (DI) -116 .020 -.010 .062 .658

Extraction Method: Principal Component Analysis.

Rotation Method: Varimax with Kaiser Normalization.

a. Rotation converged in 10 iterations.



If you get rid of q10_9:

Rotated Component Matrix®

Component
1 2 3 4 5

1910_1 - Afraid to Disagree(HE) .040 -.040 .653 -.209 -.096
q10_2 - Prefer planning (DI) .280 .338 .340 521 119
q10_3 - Time for Personal Life (IC) .089 .636 .042 .108 -.059
q10_4 - | see what | read (AH) -.023 .729 .068 .041 -.058
q10_5 - Buy to differentiate (IC) 147 577 -.045 -516 .049
q10_7 - Detailed oriented (AH) .825 -.008 134 -.090 -.091
q10_8 - Value expert's opinion (HE) .084 231 .620 113 112
q10_10 - Like detailed explanation (AH) .617 311 116 105 123
q10_11 - Interested in parts (AH) .811 .014 .100 -.037 -.109]
Ja10_12 - Authority and leadership (HE) 213 .308 .293 -.340 101
q10_13_inv - Purchases without consequences

Loy -.034 .097 -.186 .808 .030}
q10_14 - Read an explanation of a graphic (AH) 315 -.045 .554 -.030 -.025
q11_b - Bat and Ball (DI) -.053 -.030 103 -.049 .636
q12_b - Machine Indicator (DI) 193 -.136 -374 .023 .556|
q13_b - Lily Indicator (DI) -112 .033 .005 .069 .686

Extraction Method: Principal Component Analysis.
Rotation Method: Varimax with Kaiser Normalization.

a. Rotation converged in 6 iterations.
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Exploratory Factor Analysis 5

These analyses are done by inverting questions q10_6 and q10_13. In addition, q11_b, q12_b, and q13 b are
all binary versions of q11, q12, and q13, with 1 denoting impulsive and 0 denoting deliberative. This is done
with the following rules:

Ifqll =10, thenqll b =1, else qll b=0
Ifqll = 100, thenqll b =1, else q11 b=0
Ifqll =24, thenqll b= 1, elseqll b=0

I’ve also discovered a coding error for q10 13 in version 3. The error is that q10 13 _inv is NOT the inverse of
ql0_13, it is the same. Hence, in Analysis 3, q10_13_inv yielded the same factor score as q10 13

Trial 1: Extraction with “Eigenvalue over 1" option.
This yields a total of 6 factors.

Rotated Component Matrix®

Component
1 2 3 4 5 6
q10_1 - Afraid to Disagree(HE) .008 .067 .063 741 .032 -.108
lq10_2 - Prefer planning (DI) .230 .615 .266 .024 -.191 .029
q10_3 - Time for Personal Life (IC) .080 .104 .707 .030 .019 -.053]
q10_4 - | see what | read (AH) -.047 .138 .744 .032 141 -.064
q10_5 - Buy to differentiate (IC) 119 -.033 319 -.096 .729 -.011
q10_6_inv - Buy for my family (IC) -.147 -.072 -.428 -.441 -.003 -179]
q10_7 - Detailed oriented (AH) .816 .062 -.008 182 .096 -.073
L10_8 - Value expert's opinion (HE) -.009 .695 -.057 231 253 -.040
q10_9 - Enjoy deciphering graphs (AH) .185 .599 .234 .067 .088 133
q10_10 - Like detailed explanation (AH) 579 .361 172 -.060 161 .072
q10_11 - Interested in parts (AH) .808 .069 .027 ST .056 -.090
q10_12 - Authority and leadership (HE) 144 .310 -.035 .078 .637 -.012
q10_13_inv - Purchases without consequences (DI) -.028 418 .091 -.492 -.526 -.014
q10_14 - Read an explanation of a graphic (AH) 273 1199 .005 .564 -.025 -.044
q11_b - Bat and Ball (DI) -.096 134 -.099 .062 A7 .597
q12_b - Machine Indicator (DI) .195 -.219 .035 -.126 -.166 .669
q13_b - Lily Indicator (DI) -127 .088 .012 -.055 -.018 .632

Extraction Method: Principal Component Analysis.
Rotation Method: Varimax with Kaiser Normalization.

a. Rotation converged in 10 iterations.



With 5 Factors:

Rotated Component Matrix®

Component
1 2 3 4 5

q10_1 - Afraid to Disagree(HE) .033 .634 -.032 -.192 -.144
q10_2 - Prefer planning (DI) .233 297 234 .584 .051
q10_3 - Time for Personal Life (IC) .070 .025 .613 178 -.088
q10_4 - | see what | read (AH) -.049 .072 W2 125 -.084
q10_5 - Buy to differentiate (IC) .153 .000 .635 -.404 .038
q10_6_inv - Buy for my family (IC) -.155 -.344 -.297 .011 -.128
q10_7 - Detailed oriented (AH) .826 .155 .014 -.052 -.082
q10_8 - Value expert's opinion (HE) .037 .628 A71 .220 .047,
q10_9 - Enjoy deciphering graphs (AH) .208 372 . - .178)
q10_10 - Like detailed explanation (AH) .594 135 .290 .205 .106
q10_11 - Interested in parts (AH) .814 114 .033 .000 -.101
q10_12 - Authority and leadership (HE) 196 .344 - - .076
q10_13_inv - Purchases without consequences

o) -.064 -.256 -.030 .790 .002
q10_14 - Read an explanation of a graphic (AH) .294 .545 -.062 -.015 -.064
q11_b - Bat and Ball (DI) -.074 138 -.021 -.034 .618]
g12_b - Machine Indicator (DI) 179 -.291 -.091 .003 .623
q13_b - Lily Indicator (DI) -.120 -.013 .013 .077 .635

Extraction Method: Principal Component Analysis.

Rotation Method: Varimax with Kaiser Normalization.

a. Rotation converged in 8 iterations.



With 4 Factors:

Rotated Component Matrix*

Component
1 2 3 4

g10_1 - Afraid to Disagree(HE) .087 212 406 -.227|
Ja10_2 - Prefer planning (DI) .582 .320 -.274 .024
q10_3 - Time for Personal Life (IC) .578 -.017 .079 -.079]
{q10_4 - | see what | read (AH) .647 -136 176 -.087
q10_5 - Buy to differentiate (IC) 294 -.007 .570 .059]
q10_6_inv - Buy for my family (IC) -.349 -.194 -.267 -.093
q10_7 - Detailed oriented (AH) .023 811 124 -.049]
4q10_8 - Value expert's opinion (HE) .464 215 141 -.037
q10_9 - Enjoy deciphering graphs (AH) .583 .281 -.023 A41
q10_10 - Like detailed explanation (AH) .375 .561 .005 126
rq10_11 - Interested in parts (AH) .049 .789 .070 -.063
q10_12 - Authority and leadership (HE) .260 .206 462 .046]
q10_13_inv - Purchases without consequences

() .293 -.057 =777 .027
q10_14 - Read an explanation of a graphic (AH) 123 .450 219 -.120]
q11_b - Bat and Ball (DI) .039 -.036 .106 .587
q12_b - Machine Indicator (DI) -.147 .086 -.124 .665)
q13_b - Lily Indicator (DI) .073 -121 -.038 .621

Extraction Method: Principal Component Analysis.
Rotation Method: Varimax with Kaiser Normalization.

a. Rotation converged in 7 iterations.



Trial 2: Extraction with “Eigenvalue over 1" option with removal of extraneous questions (q10_2, q10 4,
q10 9, q10 13 inv).

This yields a total of 4 factors.

Rotated Component Matrix?

Component
1 2 3 4
q10_1 - Afraid to Disagree(HE) .093 -.060 -.135 .802
q10_3 - Time for Personal Life (IC) .059 422 .058 .215
q10_5 - Buy to differentiate (IC) .072 707 -.042 -.060
q10_6_inv - Buy for my family (IC) -.207 -.181 -.182 -.480|
q10_7 - Detailed oriented (AH) .825 .082 -.098 107
q10_8 - Value expert's opinion (HE) .069 468 .009 -
q10_10 - Like detailed explanation (AH) .618 327 122 .038
q10_11 - Interested in parts (AH) .825 .038 -.099 .150
Jq10_12 - Authority and leadership (HE) 147 .673 -.067 -.022
q11_b - Bat and Ball (DI) -.103 .068 .593 219
q12_b - Machine Indicator (DI) .184 -.165 .625 -.309|
q13_b - Lily Indicator (DI) -.085 -.002 673 -.017

Extraction Method: Principal Component Analysis.

Rotation Method: Varimax with Kaiser Normalization.

a. Rotation converged in 5 iterations.



With 3 Factors

Rotated Component Matrix®

Component
1 2 3
|a10_1 - Afraid to Disagree(HE) 21 .347 -.298]
q10_3 - Time for Personal Life (IC) .057 476 .033
q10_5 - Buy to differentiate (IC) .055 574 .004
q10_6_inv - Buy for my family (IC) -.220 -411 -.OQOF
q10_7 - Detailed oriented (AH) .826 119 -.112
q10_8 - Value expert's opinion (HE) .072 .606 -.051
q10_10 - Like detailed explanation (AH) 612 .309 .129]
q10_11 - Interested in parts (AH) .828 .104 -.124
Ja10_12 - Authority and leadership (HE) 132 .563 -.029
q11_b - Bat and Ball (DI) -.094 .208 .539
q12_b - Machine Indicator (DI) .180 -.258 .667
q13_b - Lily Indicator (DI) -.082 .033 .661

Extraction Method: Principal Component Analysis.
Rotation Method: Varimax with Kaiser Normalization.

a. Rotation converged in 4 iterations.



With 5 Factors

Rotated Component Matrix®

Component
1 2 3 4 5
q10_1 - Afraid to Disagree(HE) 142 -.085 -.007 .799 .156
q10_3 - Time for Personal Life (IC) .013 176 -.074 -.058 .785
q10_5 - Buy to differentiate (IC) .057 .644 -.071 -112 .291
q10_6_inv - Buy for my family (IC) -.196 .015 -.128 -.238 -.631
q10_7 - Detailed oriented (AH) .828 .072 -.103 .067 .065
q10_8 - Value expert's opinion (HE) 121 529 .156 482 -.045
q10_10 - Like detailed explanation (AH) .624 314 123 -.016 .OQBW
uq10_11 - Interested in parts (AH) .830 .026 -.099 1109 .066
q10_12 - Authority and leadership (HE) .164 .719 -.006 .047 -.014
q11_b - Bat and Ball (DI) -.078 .029 .622 114 .126
q12_b - Machine Indicator (DI) 162 -.221 .521 - .073
q13_b - Lily Indicator (DI) -.055 .035 713 -.053 -.129|

Extraction Method: Principal Component Analysis.

Rotation Method: Varimax with Kaiser Normalization.

a. Rotation converged in 7 iterations.



Trial 3: Extraction with “Eigenvalue over 1" option. Get rid of q10_6_inv.

This produces 5 Factors

Rotated Component Matrix®
Component
1 2 3 4 5

q10_1 - Afraid to Disagree(HE) .056 -.041 .615 -213 -133
q10_2 - Prefer planning (DI) .252 .272 .318 .548 .076
q10_3 - Time for Personal Life (IC) .085 .628 .020 1139 -.085
q10_4 - | see what | read (AH) -.032 718 .063 .082 -.080
q10_5 - Buy to differentiate (IC) 144 .616 .009 -.458 .071
q10_7 - Detailed oriented (AH) .829 .008 133 -.070 -.087
q10_8 - Value expert's opinion (HE) .051 .184 .661 A72 .099
q10_9 - Enjoy deciphering graphs (AH) 229 .346 376 .328 .200
q10_10 - Like detailed explanation (AH) .598 .303 144 .163 129
q10_11 - Interested in parts (AH) .815 .028 .094 -.018 -.107
q10_12 - Authority and leadership (HE) .196 314 .357 -.279 116
q10_13_inv - Purchases without

orEsaimics (o -.064 .025 =21 .798 .007
q10_14 - Read an explanation of a graphic 18 ey B [ ey
(AH)

q11_b - Bat and Ball (DI) -.060 -.038 114 -.042 .623
q12_b - Machine Indicator (DI) 1192 -115 -.356 .028 574
q13_b - Lily Indicator (DI) -.116 .020 -.010 .062 .658

Extraction Method: Principal Component Analysis.

Rotation Method: Varimax with Kaiser Normalization.

a. Rotation converged in 10 iterations.




Trial 4: If you get rid of q10 6 _inv and q10 9:

Rotated Component Matrix®

Component
1 2 3 4 5

q10_1 - Afraid to Disagree(HE) .040 -.040 .653 -.209 -.096]
q10_2 - Prefer planning (DI) .280 .338 .340 521 119
q10_3 - Time for Personal Life (IC) .089 .636 .042 .108 -.059
q10_4 - | see what | read (AH) -.023 .729 .068 .041 -.058,
q10_5 - Buy to differentiate (IC) 147 57T -.045 -516 .049
q10_7 - Detailed oriented (AH) .825 -.008 134 -.090 -.091
q10_8 - Value expert's opinion (HE) .084 231 .620 113 112
q10_10 - Like detailed explanation (AH) 617 311 116 .105 123
q10_11 - Interested in parts (AH) .811 .014 .100 -.037 -.109
q10_12 - Authority and leadership (HE) 213 .308 .293 -.340 101
q10_13_inv - Purchases without consequences

(D) -.034 .097 -.186 .808 .030}
q10_14 - Read an explanation of a graphic (AH) 315 -.045 .554 -.030 -.025]
q11_b - Bat and Ball (DI) -.053 -.030 103 -.049 .636)
g12_b - Machine Indicator (DI) 1193 -.136 -.374 .023 .556
q13_b - Lily Indicator (DI) -112 .033 .005 .069 .686

Extraction Method: Principal Component Analysis.

Rotation Method: Varimax with Kaiser Normalization.

a. Rotation converged in 6 iterations.



This is the most important slide. Page 9.

Trial 5: If you get rid of q10_6 _inv, q10 9, and q10 12:

Rotated Component Matrix®

Component
1 2 3 4 5

q10_1 - Afraid to Disagree(HE) .051 .024 .691 -.274 -.036
q10_2 - Prefer planning (DI) .264 .268 322 .586 .092
q10_3 - Time for Personal Life (IC) .086 .650 .064 129 -.032
q10_4 - | see what | read (AH) -.019 .739 .086 .087 -.046
q10_5 - Buy to differentiate (IC) A77 .624 -.030 -.440 .052
q10_7 - Detailed oriented (AH) .828 -.005 132 -.066 -.085
q10_8 - Value expert's opinion (HE) .092 .189 .605 195 .075
q10_10 - Like detailed explanation (AH) .617 .288 .109 A71 A1
q10_11 - Interested in parts (AH) .813 .028 107 -.034 -.091
q10_13_inv - Purchases without consequences

) -.069 .009 -.209 .818 -.004
q10_14 - Read an explanation of a graphic (AH) 321 -.053 .551 -.008 -.026
q11_b - Bat and Ball (DI) -.047 -.020 .105 -.034 .639
q12_b - Machine Indicator (DI) .188 -.129 -.375 .019 .560
q13_b - Lily Indicator (DI) -114 .046 .015 .063 .704

Extraction Method: Principal Component Analysis.
Rotation Method: Varimax with Kaiser Normalization.

a. Rotation converged in 6 iterations.




Trial 5: If you get rid of q10_6_inv, q10 9, and q10 12, and fix to 4 Factors

Rotated Component Matrix®

Component
1 2 3
q10_1 - Afraid to Disagree(HE) .247 .165 -.461 -.182
q10_2 - Prefer planning (DI) .380 482 416 .026)
q10_3 - Time for Personal Life (IC) .063 .639] -9.013E-5 -.006
q10_4 - | see what | read (AH) -.038 722 -.060 -.027
q10_5 - Buy to differentiate (IC) .072 442 -.507 1132
q10_7 - Detailed oriented (AH) .816 -.030 -.097 -.028
q10_8 - Value expert's opinion (HE) .284 .409 -.022 -.063
q10_10 - Like detailed explanation (AH) .607 .310 .083 151
q10_11 - Interested in parts (AH) 794 .001 -.065 -.029]
q10_13_inv - Purchases without consequences
oy -.063 152 .831 .002
q10_14 - Read an explanation of a graphic (AH) 483 .103 -.157 -.129]
4q1 1_b - Bat and Ball (DI) -.017 .035 -.070 .585
q12_b - Machine Indicator (DI) .063 -.219 .138 .640]
Jq13_b - Lily Indicator (DI) -.106 .098 .035 .662

Extraction Method: Principal Component Analysis.

Rotation Method: Varimax with Kaiser Normalization.

a. Rotation converged in 6 iterations.



Trial 6: If you get rid of 10 _6_inv, q10 9, q10 12, q10 2, and q10 13 inv

Rotated Component Matrix®

Component
1 2 3 4
q10_1 - Afraid to Disagree(HE) .060| -2.359E-5 719 -.065
q10_3 - Time for Personal Life (IC) .076 .669 .058 -.008
q10_4 - | see what | read (AH) -.030 752 .061 -.034
q10_5 - Buy to differentiate (IC) 141 .586 .039 -.015
q10_7 - Detailed oriented (AH) .830 .017 134 -.094
q10_8 - Value expert's opinion (HE) 105 .208 624 140}
q10_10 - Like detailed explanation (AH) .619 327 .081 .143
q10_11 - Interested in parts (AH) .810 .044 A1 -.102
q10_14 - Read an explanation of a graphic (AH) .346 -.024 .508 -.012
q11_b - Bat and Ball (DI) -.051 -.051 134 .622
q12_b - Machine Indicator (DI) 193 -119 -41 .540}
q13_b - Lily Indicator (DI) -.100 .064 -.017 722

Extraction Method: Principal Component Analysis.

Rotation Method: Varimax with Kaiser Normalization.

a. Rotation converged in 5 iterations.



DATASET ACTIVATE Suruga_ 16x16.
UNIANOVA LPrmSuruga BY AOH1_morph DOI1l_morph HOEl morph IOCl_morph holistic_new
collectivistic_verbal new egalitarian_new impulsive_

new AH_AH AH DI AH HE AH_IC DI_AH DI_DI DI_HE DI_IC HE AH HE DI HE HE HE_IC IC AH IC DI
IC_HE IC_IC

/METHOD=SSTYPE (3)

/ INTERCEPT=INCLUDE

/PRINT=PARAMETER

/CRITERIA=ALPHA(.05)

/DESIGN=AOH1_morph DOI1l_morph HOE1l_morph IOCl_morph holistic_new collectivistic_verbal new
egalitarian_new impulsive_new AH AH AH_

DI AH_HE AH_IC DI_AH DI_DI DI_HE DI_IC HE_AH HE DI HE HE HE IC IC_AH IC_DI IC_HE IC_IC.

Univariate Analysis of Variance - Prm calculated from Q6Su * Q9Su

Notes
Output Created 2008-04-15T01 :09:49.968l
Comments
Input Data |c:\Documents and
Settings\RA 1\Desktop\Suruga Data\Suruga
|CS As 256 reduced 040708.sav
Active Dataset Suruga_16x16
File Label LAggregated File
Filter <none>
Weight <none>
Split File <none>
N of Rows in Working Data File 206)
IMissing Value Handling Definition of Missing 'User-deﬁned missing values are treated as
missing.
Cases Used Statistics are based on all cases with valid
idata for all variables in the model.




Syntax UNIANOVA LPrmSuruga BY AOH1_morph
DOI1_morph HOE1_morph I0C1_morph
holistic_new collectivistic_verbal_new
egalitarian_new impulsive_new AH_AH
AH_DI AH_HE AH_IC DI_AH DI_DI DI_HE
DI_IC HE_AH HE_DI HE_HE HE_IC
IC_AHIC_DIIC_HEIC_IC
/METHOD=SSTYPE(3)
/INTERCEPT=INCLUDE
IPRINT=PARAMETER
ICRITERIA=ALPHA(.05)
/DESIGN=A0H1_morph D0I1_morph
HOE1_morph 10C1_morph holistic_new

collectivistic_verbal_new egalitarian_new
impulsive_new AH_AH AH_DI AH_HE
IAH_IC DI_AH Di_DI DI_HE DI_IC HE_AH
HE_DI HE_HE HE_IC IC_AH IC_DI IC_HE
IC_IC.

HResouroes Processor Time 0:00:00.078,

Elapsed Time 0:00:00.078

[Suruga_16x16] C:\Documents and Settings\RAl\Desktop\Suruga Data\Suruga CS As 256 reduced
040708.sav

Between-Subjects Factors
N
IAOH1_morph 0 56
1 44
|ooi1_morph 0 5
1 45|
HHOE1_morph 0 51
1 49
J!OC1_morph 0 50
1 50
Jholistic_new 0 64
1 36
collectivistic_verbal_new 0 58
1 42
egalitarian_new 0 45




iimpulsive_new

Morph to Style Match
(IF(AND(Morph=Style),1,0)

Morph to Style Match
(IF(AND(Morph=Style),1,0)

IMorph to Style Match
(IF(AND(Morph=Style),1,0)

Morph to Style Match
(IF(AND(Morph=Style),1,0)

Morph to Style Match
(IF(AND{(Morph=Style),1,0)

Morph to Style Match
(IF(AND(Morph=Style),1,0)
Morph to Style Match
(IF(AND(Morph=Style),1,0)
Morph to Style Match
(IF(AND{Morph=Style),1,0)
Morph to Style Match
(IF(AND(Morph=Style),1,0)
Morph to Style Match
(IF(AND(Morph=Style),1,0)
Morph to Style Match
(IF(AND(Morph=Style),1,0)

Morph to Style Match
(IF(AND(Morph=Style),1,0)

Morph to Style Match
(IF(AND(Morph=Style),1,0)

Morph to Style Match
(IF(AND(Morph=Style),1,0)

Morph to Style Match
(IF(AND(Morph=Style),1,0)

Morph to Style Match
(IF(AND{Morph=Style),1,0)

55
45
55
ag
52
41
59

49|
51
sew
44
55
45
44

56
60
40
55
45
53]
47
52
48

q
52
491
51
56}
44
55
45
49
51
52

48

Tests of Between-Subjects Effects



Dependent Variable:Logit of (Q6Su * Q9Su)

Type lll Sum of
Source Squares df Mean Square F Sig.
|Corrected Model 35.831° 24 1.493 1.583 .069
Intercept 97.832 1 97.832 103.766 .000,
IAOH1_morph 1.012 1 1.012 1.073 .304
DOI1_morph 523 1 .523 .555 459
HOE1_morph 233 1 .233 247 .620
10C1_morph .563 1 .563 597 442
Iholistic_new 2.434 1 2.434 2582 112
collectivistic_verbal_new 7.140 1 7.140 7.573 .007,
egalitarian_new 6.259 1 6.259 6.638 .012
impulsive_new .678 1 .678 719 .399]
AH_AH .096 1 .096 101 .751
AH_DI .052 1 .052 .056 .814
AH_HE .015 1 .015 .015 .902
AH_IC AT5 1 AT5 .504 480
DI_AH 3.463 1 3.463 3.673 .059
DI_DI 335 1 .335 .355 .553
DI_HE .304 1 .304 .322 572
DI_IC 4.063 1 4.063 4.310 .041
HE_AH 687 1 .687 728 .396
HE_DI 1.061 1 1.061 1.125 292
HE_HE .269 1 .269 .285 .595
HE_IC .094 1 .094 .100 .753
IC_AH 244 1 .244 .259 .61 3L
IC_DI .259 1 .259 274 602
IC_HE 2.637 1 2.637 2.797 .099]
IC_IC 1.644 1 1.644 1.744 191
|Error 70.711 75 .943
Total 294.089 100
[Corrected Total 106.542 99

a. R Squared = .336 (Adjusted R Squared =.124)

SAVE OUTFILE='C:\Documents and Settings\RAl\Desktop\Suruga Data\Suruga CS As 256 reduced '+
1040708 .sav' /COMPRESSED.
REGRESSION
/MISSING LISTWISE
/STATISTICS COEFF OUTS R ANOVA
/CRITERIA=PIN(.05) POUT(.10)
/NOORIGIN
/DEPENDENT LPrmSuruga



/METHOD=STEPWISE collectivistic_verbal new egalitarian_new AOH1_morph DOI1_morph DI_AH
DI_IC IC_HE IC_IC DI_DI AH_AH HE HE.

Stepwise Regression

Notes
Output Created 2008-04-15T01:22:53.937
Comments
Input Data IC:\Documents and
Settings\RA1\Desktop\Suruga Data\Suruga
ICS As 256 reduced 040708.sav
Active Dataset Suruga_16x16
File Label lAggregated File
Filter <none>
Weight <none>
Split File <none>
N of Rows in Working Data File 206]
IMissing Value Handling Definition of Missing User-defined missing values are treated as
missing.
Cases Used Statistics are based on cases with no
missing values for any variable used.
Syntax REGRESSION
/MISSING LISTWISE
/STATISTICS COEFF OUTS R ANOVA
/CRITERIA=PIN(.05) POUT(.10)
/NOORIGIN
/DEPENDENT LPmSuruga
/METHOD=STEPWISE
Jcollectivistic_verbal_new egalitarian_new
AOH1_morph DOI1_morph DI_AH DI_IC
IIC_HE IC_IC DI_DI AH_AH HE_HE.
JResouroes Processor Time 0:00:00.047
Elapsed Time 0:00:00.046|
Memory Required 6588 bytes
Additional Memory Required for
Residual Plots 0 bytesl

[Suruga_16x16] C:\Documents and Settings\RAl\Desktop\Suruga Data\Suruga CS As 256 reduced
040708 .sav



Variables Entered/Removed®

Variables
[Model | Variables Entered Removed Method
1 Stepwise (Criteria:
Probability-of-F-to-
ﬁegalitarian_new .lenter <= .050,
Probability-of-F-to-
remove >=.100).
2 Stepwise (Criteria:
collectivistic_verba Probability-of-F-to-
| new .lenter <= .050,
Probability-of-F-to-
remove >= .100).
3 Stepwise (Criteria:
Dl to AH Probability-of-F-to-
(IF(AND(Morph=St .|enter <= .050,
yle),1,0) Probability-of-F-to-
remove >= .100).
4 Stepwise (Criteria:
IC to HE Probability-of-F-to-
[(IF(AND(Morph=St .Jenter <= .050,
yle),1,0) Probability-of-F-to-
remove >=.100).
5 Stepwise (Criteria:
#Dl tolC Probability-of-F-to-
(IF(AND(Morph=St {enter <= .050,
yle),1,0) Probability-of-F-to-
remove >=.100).

a. Dependent Variable: Logit of (Q6Su * Q9Su)

Model Summary

Std. Error of the

{Model R R Square |]Adjusted R Square Estimate

1 2532 .064 .054 1.00874
2 .338° 115 .096 .98617|
3 .390° 1562 125 .97025
4 432° 186 152 95523
5 .482° 232 192 .93271
a. Predictors: (Constant), egalitarian_new




b. Predictors: (Constant), egalitarian_new, collectivistic_verbal_new

¢. Predictors: (Constant), egalitarian_new, collectivistic_verbal_new, DI to AH

(IF(AND(Morph=Style),1,0)

d. Predictors: (Constant), egalitarian_new, collectivistic_verbal_new, DI to
AH (IF(AND(Morph=Style),1,0), IC to HE (IF(AND(Morph=Style),1,0)

e. Predictors: (Constant), egalitarian_new, collectivistic_verbal_new, DI to
AH (IF(AND(Morph=Style),1,0), IC to HE (IF(AND(Morph=Style),1,0), Dl to IC

(IF(AND(Morph=Style),1,0)

ANOVA'

Rllode| Sum of Squares df Mean Square Sig.

1 Regression 6.822 1 6.822 6.705 0119
Residual 99.720 98 1.018
Total 106.542 99

2 Regression 12.206 2 6.103 6.275 .003°n
Residual 94.336| 97 973
Total 106.542 99

3 Regression 16.169 3 5.390 5.725 .0019
Residual 90.373 96 .941
Total 106.542 99

4 Regression 19.858 4 4.965 5.441 .001
Residual 86.684 85 912
Total 106.542 99

Is Regression 24.768 5 4.954 5.694 .0007
Residual 81.774 94 .870
Total 106.542 99

a. Predictors: (Constant), egalitarian_new

b. Predictors: (Constant), egalitarian_new, coliectivistic_verbal_new

c. Predictors: (Constant), egalitarian_new, colilectivistic_verbal_new, Di to AH (IF(AND(Morph=Style),1,0)

d. Predictors: (Constant), egalitarian_new, collectivistic_verbal_new, DI to AH (IF(AND(Morph=Style),1,0),
IC to HE (IF(AND(Morph=Style),1,0)

e. Predictors: (Constant), egalitarian_new, collectivistic_verbal_new, DI to AH (IF(AND(Morph=Style),1,0),
IC to HE (IF(AND(Momph=Style),1,0), DI to IC (IF(AND(Morph=Style),1,0)

f. Dependent Variable: Logit of (Q6Su * Q9Su)

Coefficients®



Standardized
Unstandardized Coefficients Coefficients
%M°de| B Std. Error Beta t Sig.

1 (Constant) -1.081 .150 -7.187 .000}
egalitarian_new -.525 .203 -.253 -2.589 .01

2 (Constant) -1.239 162 -7.663 .000j
egalitarian_new -.600 .201 -.289 -2.989 .004
collectivistic_verbal_new 476 .202 .228 2.353 .021

3 (Constant) -1.445 .188 -7.683 .000j
egalitarian_new -.576 .198 -.278 -2.911 .004]
collectivistic_verbal_new 504 .200 .241 2.524 .013
DI to AH

402 .196 .194 2.052 .043
(IF(AND(Morph=Style),1,0)

4 (Constant) -1.234 213 -5.794 .000]
egalitarian_new -.571 .195 -.275 -2.929 .004
collectivistic_verbal_new 464 197 222 2.352 .021
DI to AH

.400 .193 193 2.075 .041
(IF(AND(Morph=Style),1,0)
IC to HE

-.386 192 -.187 -2.011 .047
(IF(AND(Morph=Style),1,0)

5 (Constant) -1.421 222 -6.391 .000j
egalitarian_new -.565 190 -272 -2.969 .004
collectivistic_verbal_new 510 194 244 2.631 .010}
DI to AH

.391 .188 .188 2.073 .041
(IF(AND(Morph=Style),1,0)
IC to HE
-.455 190 -.220 -2.399 .018
(IF(AND(Morph=Style),1,0)
DitoIC
454 191 219 2.376 .020
(IF(AND(Morph=Style),1,0) |
a. Dependent Variable: Logit of (Q6Su * Q9Su)
Excluded Variables'
Collinearity
Statistics
IModel Beta In t Sig. Partial Correlation Tolerance

1 collectivistic_verbal_new .228° 2.353 .021 232 .975

AOH1_morph .0682 .694 .490 .070 .999




(IF(AND(Morph=Style), 1,0)

DOI1_morph -.010° -103 918 -.010 .963
DI to AH
° 178° 1.837 .069 183 .995

(IF(AND(Morph=Style),1,0)
Dito IC

.161° 1.657 101 166 .999]
(IF(AND(Morph=Style),1,0)
IC to HE

© -.208° 2172 .032 -215 1.ooor

(IF(AND(Morph=Style),1,0)
ICtoIC

-.099° -1.005 318 -.101 .991
(IF(AND(Morph=Style),1,0)
DI to DI

277 1.297 198 131 .995
(IF(AND(Morph=Style),1,0)
AH to AH .

-.018 -187 .852 -.019 997
(IF(AND(Morph=Style),1,0)
HE to HE .

-.092 -.944 347 -.095 .999]
(IF(AND(Morph=Style),1,0)

2 AOH1_morph .093° .970 334 .099 .087
DOI1_morph .010° 106 915 011 .955
Dlto AH b

194 2.052 .043 .205 .991
(IF(AND(Morph=Style),1,0)
DitoIC o
.189 1.993 .049 .199 .086]
(IF(AND(Morph=Style),1,0)
IC to HE b
-.188 -1.987 .050 -.199 .990]
(IF(AND(Morph=Style),1,0)
ICtolIC o
-.101 -1.049 297 -106 .991
(IF(AND(Morph=Style),1,0)
DI to DI )
129 1.351 .180 137 .995
(IF(AND(Morph=Style),1,0)
AH to AH .
-.046 -478 634 -.049 982
(IF(AND(Morph=Style),1,0)
HE to HE b
-077 -.798 427 -.081 994
(IF(AND(Morph=Style),1,0)

3 AOH1_morph .093° .980 .330 .100 .987
DOI1_morph .082° 809 420 .083 857
DitoIC

.185° 1.983 .050 .199 .985
(IF(AND(Morph=Style),1,0)
IC to HE . J
-.187 -2.011 .047 -.202 .990
(IF(AND(Morph=Style),1,0)
ICtoIC .
-111 -1.174 243 -120

.988|



(IF(AND(Morph=Style), 1,0)

Dito DI 140° 1.491 139 151
(IF(AND(Morph=Style),1,0) ' ' ' 15 992
At to AH 053° 562 576 058
(IF(AND(Morph=Style),1,0) h B ' ~08 981
HE to HE 088° 934 353 095 9
(IF(AND(Morph=Style),1,0) h h ' B 991
4 AOH1_morph .087¢ 938 .351 .096 .987
DOI1_morph .063¢ 630 530 .065 .849#
DltolC 21¢¢ 2.376 020 238
(IF(AND(Morph=Style),1,0) ' ' ' 23 962
ICtoIC d
-.086 -910 365 -.003 .968]
(IF(AND(Morph=Style),1,0)
Dl to DI B}
135 1.466 146 .149 991
(IF(AND(Morph=Style),1,0)
A to AH 055 588 558 061 981
(IF(AND(Morph=Style),1,0) h h ' h '
HE to HE 079° 843 402 087 988
(IF(AND(Morph=Style),1,0) h B ‘ h e |
Is AOH1_morph .087° 958 .340 .099 .987|
DOI1_morph 111° 1.108 271 114 .820|
ICtoiIC
-.093° -1.011 314 -104 .967
(IF(AND(Morph=Style),1,0)
DI to DI
.120° 1.320 .190 136 .985
(IF(AND(Morph=Style),1,0)
AH to AH
-.037° -.407 685 -.042 974
(IF(AND(Morph=Style),1,0) f
HE to HE
-.054° -.587 559 -.061

.97j

a. Predictors in the Model: (Constant), egalitarian_new

b. Predictors in the Model: (Constant), egalitarian_new, collectivistic_verbal_new

¢. Predictors in the Model: (Constant), egalitarian_new, collectivistic_verbal_new, DI to AH (IF(AND(Morph=Style),1,0)

d. Predictors in the Model: (Constant), egalitarian_new, collectivistic_verbal_new, DI to AH (IF(AND(Morph=Style),1,0), IC
to HE (IF(AND(Morph=Style),1,0)

e. Predictors in the Model: (Constant), egalitarian_new, collectivistic_verbal_new, DI to AH (IF(AND(Morph=Style),1,0), IC

to HE (IF(AND(Morph=Style),1,0), DI to IC (IF(AND{Morph=Style),1,0)
f. Dependent Variable: Logit of (Q6Su * Q9Su)



Acom Analysis (Prm Calculated from Q6 * Q9)

This analysis divides the data by 16 morphs X
16 cognitive/cultural styles: 4 morph
dimensions and 4 cognitive/cultural
dimensions. This does not include Shane's
Questions to test for Impulsive vs.
Deliberative dimension. For consistency, we
will call impulsive new in this file Planner
vs. Non-Planner.

Univariate Analysis of Variance

Notes
Output Created 2008-04-21T722:39:29.140
Comments

C:\Documents and
Data Settings\RA1\Desktop\Suruga Data\Acom
CS As 16x16 reduced 042108.sav

Active Dataset acom_age_numioans
Input File Label Aggregated File
Filter <none>
Weight <none>
Split File <none>
N of Rows in Working Data File 206

» .. User-defined missing values are treated as
Definition of Missing o
missing.
Missing Value Handling
Statistics are based on all cases with valid

Cases Used
data for all variables in the model.



UNIANOVA LPmAcom_mean BY
AOH1_morph DOIM_morph HOE1_morph
10C1_morph impulsive_new holistic_new
collectivistic_verbal_new egalitarian_new

AH_AH AH_D! AH_HE AH_IC DI_AH
DI_DI DI_HE DI_IC HE_AH HE_DI HE_HE
HE_ICIC_AHIC_DIIC_HEIC_IC
/METHOD=SSTYPE(3)
/INTERCEPT=INCLUDE
/CRITERIA=ALPHA(0.05)
/DESIGN=A0H1_morph DO0I1_morph
HOE1_morph 10C1_morph impulsive_new

Syntax

holistic_new collectivistic_verbal_new

egalitarian_new AH_AH AH_DI AH_HE
AH_|IC DI_AH DI_DI DI_HE DI_IC HE_AH
HE_DI HE_HE HE_IC IC_AH IC_DI IC_HE

IC_IC.
Processor Time 0:00:00.031
Resources
Elapsed Time 0:00:00.048

[acom_age_numloans] C:\Documents and Settings\RAl\Desktop\Suruga Data\Acom CS As 16x16
reduced 042108.sav

Between-Subjects Factors

N
IAOH1_morph 0 32
1 26
DOI1_morph 0 33
1 25
HOE1_morph 0 36
1 22
10C1_morph 0 37
1 21
impulsive_new 0 25
1 33
holistic_new 0 36
1 22
collectivistic_verbal_new 0 35
1 23




egalitarian_new

AH to AH
(IF(AND(Morph=Style),1,0)

AH to DI
(IF(AND(Morph=Style),1,0)
AH to HE
(IF(AND(Morph=Style),1,0)
AH to IC
(IF(AND(Morph=Style),1,0)

DI to AH
(IF(AND(Morph=Style),1,0)

Dl to D!
(IF(AND(Morph=Style),1,0)
D! to HE
(IF(AND(Morph=Style),1,0)

Dito IC
(IF(AND(Morph=Style), 1,0)

HE to AH
(IF(AND(Morph=Style),1,0)
HE to DI
(IF(AND(Morph=Style),1,0)

HE to HE
(IF(AND(Morph=Style),1,0)

HE to IC
(IF(AND(Morph=Style),1,0)

IC to AH
(IF(AND(Morph=Style),1,0)

IC to DI
(IF(AND(Morph=Style),1,0)

IC to HE
(IF(AND(Morph=Style),1,0)

ICtoIC
(IF(AND(Morph=Style),1,0)

21
37
30
28
27
31

29
29
29
29
33
25
32
26
34
24
32
26
34
24
31
27
29'
29

27
31
33
25
3oi
28

32
26r
28

30“

Tests of Between-Subjects Effects

Dependent Variable:LPrmAcom_mean



Type Il Sum of
Source Squares df Mean Square F Sig.
Corrected Model 25.733% 24 1.072 1.169 .334
Intercept 27.606 1 27.606 30.085 .000}
IAOH1_morph 1.927 1 1.927 2.100 157
DOI1_morph 3.166 1 3.166 3.451 .072
HOE1_morph .890 1 .890 .970 .332
10C1_morph .016 1 .016 .017 .897
impulsive_new 3.966 1 3.966 4.322 .045
holistic_new 1.840 1 1.840 2.006 .166)
collectivistic_verbal_new 2.478 1 2.478 2.700 110
egalitarian_new 5.104 1 5.104 5.562 .024
AH_AH .069 1 .069 .075 .786
IAH_DI .947 1 .947 1.032 317
IAH_HE .933 1 .933 1.017 .321
IAH_IC 480 1 .480 .524 AT74
DI_AH 2724 I 2.724 2.969 .094
DI_DI .880 1 .880 .959 .334
DI_HE 249 1 .249 271 .606
DI_IC 489 1 .489 .533 470
HE_AH 2.578 1 2.578 2.810 .103
HE_DI .064 1 .064 .069 794
HE_HE 473 1 473 515 478
HE_IC 1.321 1 1.321 1.440 .239
IC_AH .320 1 .320 .349 .559
IC_DI 1.931 1 1.931 2.104 .156)
IC_HE 441 1 441 481 493
IC_IC .005 1 .005 .005 .944
Error 30.280 33 918
Total 216.523 58
Corrected Total 56.013 57

a. R Squared = .459 (Adjusted R Squared = .066)

REGRESSION
/MISSING LISTWISE

/STATISTICS COEFF OUTS R ANOVA
/CRITERIA=PIN(.05) POUT(.10)

/NOORIGIN

/DEPENDENT LPrmAcom _mean
/METHOD=STEPWISE DOI1l_morph impulsive new collectivistic_verbal new egalitarian new DI_AH
HE_AH AH AH DI_DI HE HE IC_IC.



Stepwise Regression

Notes
Output Created 2008-04-21T22:43:06.187|
Comments
Input Data FC:\Documents and
Settings\RA1\Desktop\Suruga Data\Acom
CS As 16x16 reduced 042108.sav
Active Dataset Iaoom_age_numloans
File Label Aggregated File
Filter <none>
Weight <none>
Split File <none>
N of Rows in Working Data File 206]
|Missing Value Handling Definition of Missing User-defined missing values are treated as
missing.
Cases Used Statistics are based on cases with no
missing values for any variable used.
Syntax REGRESSION
/MISSING LISTWISE
ISTATISTICS COEFF OUTS R ANOVA
/CRITERIA=PIN(.05) POUT(.10)
/INOORIGIN
/DEPENDENT LPrmAcom_mean
/METHOD=STEPWISE D0I1_morph
impulsive_new collectivistic_verbal_new
egalitarian_new DI_AH HE_AH AH_AH
DI_DI HE_HE IC_IC.
Resources Processor Time 0:00:00.031
Elapsed Time 0:00:00.094
Memory Required 6020 bytesy
Additional Memory Required for
Residual Plots 0bytes]

[acom_age numloans] C:\Documents and Settings\RAl\Desktop\Suruga Datal\Acom CS As 16x16
reduced 042108.sav

Variables Entered/Removed®



Model

Variables Entered

Variables

Removed

Method

DI to AH
(IF(AND(Morph=St
yle),1,0)

Stepwise (Criteria:
Probability-of-F-to-
.|enter <= .050,

Probability-of-F-to-

remove >=.100).

a. Dependent Variable: LPrmAcom_mean

Model Summary

Std. Error of the
Model R R Square |Adjusted R Square Estimate
1 270% .073 .057 .96283

a. Predictors: (Constant), DI to AH (IF(AND(Morph=Style),1,0)

ANOVA®
Model Sum of Squares df Mean Square F Sig.
1 Regression 4.098 1 4.098 4.421 .0407
Residual 51.915 56 .927
Total 56.013 57
a. Predictors: (Constant), DI to AH (IF(AND(Morph=Style),1,0)
b. Dependent Variable: LPrmAcom_mean
Coefficients®
Standardized
Unstandardized Coefficients Coefficients
Model B Std. Error Beta t Sig.
1 (Constant) -1.895 .168 -11.306 .000}
DI to AH
(IF(AND(Morph=Style).1.0) .537 .255 .270 2.103 .040

a. Dependent Variable: LPrmAcom_mean

Excluded Variables®



Collinearity
Statistics
|Model Beta In t Sig. Partial Correlation Tolerance
1 DOI1_morph 2492 1.912 .061 .250 930}
impulsive_new .232° 1.841 .071 241 .997
collectivistic_verbal_new .146° 1.127 .265 .150 .981
egalitarian_new -.246° -1.962 .055 -.256 1.000
HE to AH . L
.005 .038 970 .005 .998!
(IF(AND(Morph=Style),1,0)
AH to AH
-.087° -673 504 -.090 1.oooﬂ
(IF(AND(Morph=Style), 1,0)
Dl to DI o
114 .881 .382 118 1.000H
(IF(AND(Morph=Style),1,0)
HE to HE a
.043 334 .740 .045 .999¢
(IF(AND(Morph=Style),1,0)
ICtoIC a
-.013 -.099 922 -.013 .979
(IF(AND(Morph=Style),1,0)

a. Predictors in the Model: (Constant), DI to AH (IF(AND(Morph=Style),1,0)

b. Dependent Variable: LPrmAcom_mean



Orix Analysis (Prm Calculated from Q6 * Q9)

This analysis divides the data by 16 morphs x
16 cognitive/cultural styles: 4 morph
dimensions and 4 cognitive/cultural
dimensions. This does not include Shane's
Questions to test for Impulsive Vs.
Deliberative dimension. For consistency, we
will call impulsive new in this file Planner
vs. Non-Planner.

DATASET ACTIVATE orix age_numloans.
UNIANOVA LPrmOrix mean BY AOH1_morph DOI1_morph HOEl_morph IOCl_morph impulsive new
holistic_new collectivistic_verbal_new egalitari

an_new AH_AH AH DI AH_HE AH IC DI_AH DI_DI DI_HE DI_IC HE_AH HE_DI HE_HE HE_IC IC_AH IC_DI
IC_HE IC_IC

/METHOD=SSTYPE (3)

/ INTERCEPT=INCLUDE

/CRITERIA=ALPHA (0.05)

/DESIGN=AOH1_morph DOI1_morph HOEl_morph IOCl_morph impulsive_new holistic_new
collectivistic_verbal_new egalitarian new AH_AH AH_

DI AH_HE AH_IC DI_AH DI_DI DI_HE DI_IC HE_AH HE_DI HE_HE HE _IC IC AH IC DI IC_HE IC_IC.

Univariate Analysis of Variance

Notes
Output Created 2008-04-21T22:45:02.218!
Comments
Input Data ]C:\Documents and
Settings\RA1\Desktop\Suruga Data\Orix
ICS As 16x16 reduced 042108.sav
Active Dataset orix_age_numloans
File Label IAggregated File
Filter <none>
Weight <none>
Split File <none>
N of Rows in Working Data File 206}
Missing Value Handling Definition of Missing User-defined missing values are treated as
missing.




Cases Used Statistics are based on all cases with valid
data for all variables in the model.

Syntax UNIANOVA LPrmOrix_mean BY
OH1_morph DOI1_morph HOE1_morph
10C1_morph impulsive_new holistic_new
collectivistic_verbal_new egalitarian_new

H_AH AH_D! AH_HE AH_IC DI_AH
DI_DI DI_HE DI_IC HE_AH HE_DI HE_HE
HE_ICIC_AHIC_DIIC_HEIC_IC

/METHOD=SSTYPE(3)

/INTERCEPT=INCLUDE

/CRITERIA=ALPHA(0.05)

/DESIGN=AQH1_morph DOI1_morph
HOE1_morph 10C1_morph impulsive_new

holistic_new collectivistic_verbal_new
egalitarian_new AH_AH AH_DI AH_HE
[AH_IC DI_AH DI_DI DI_HE DI_IC HE_AH
HE_DI HE_HE HE_IC IC_AH IC_DI IC_HE
IC_IC.

Elapsed Time 0:00:00.063

Resources Processor Time 0:00:00.01 SI

[orix_age numloans] C:\Documents and Settings\RAl\Desktop\Suruga Data\Orix CS As 16x16
reduced 042108.sav

Between-Subjects Factors
N
IAOH1_morph 0 73
1 60
DOI1_morph 0 72
1 61
[HOE1_morph 0 64
1 69
10C1_morph 0 . 79|
1 54
limpulsive_new | 0 62,
1 71
holistic_new 0 70'
1 63




collectivistic_verbal_new

egalitarian_new

AH to AH
(IF(AND(Morph=Style),1,0)

[AH to DI
(IF(AND(Morph=Style),1,0}
AH to HE
(IF(AND(Morph=Style),1,0)
AH to IC
(IF(AND(Morph=Style),1,0)
Dl to AH
(IF(AND(Morph=Style),1,0)
Di to DI
(IF(AND(Morph=Style),1,0)

Dl to HE
(IF(AND(Morph=Style),1,0)

DltoIC
(IF(AND(Morph=Style),1,0)

HE to AH
(IF(AND(Morph=Style),1,0)

HE to DI
(IF(AND(Morph=Style),1,0)
HE to HE
(IF(AND(Morph=Style),1,0)
HE to IC
(IF(AND(Morph=Style),1,0)

IC to AH
(IF(AND(Morph=Style),1,0)

IC to DI
(IFCAND(Morph=Style),1,0)

IC to HE
(IF(AND(Morph=Style),1,0)

ICtoIC
(IF(AND(Morph=Style),1,0)

84
49
59
74
61
72
63
70
70
63
|
63
o8]
65
68
65
73
60l
68
65
68}
65
68
65
65
68
66
67
71
62
65
68
64
69
65

68




Tests of Between-Subjects Effects

Dependent Variable:LPrmOrix_mean

Type 11l Sum of
Source Squares df Mean Square F Sig.
Corrected Model 27.834° 24 1.160 .990 485
Intercept 218.304 1 218.304 186.347 .000
AOH1_morph 241 1 241 .206 651
DOI1_morph .398 1 .398 .340 .561
HOE1_morph 2.008 1 2.008 1.714 193]
10C1_morph 4.335 1 4.335 3.701 .057
impulsive_new .330 1 .330 .282 .596
holistic_new 143 1 .143 122 727
collectivistic_verbal_new 115 1 115 .099 .754
egalitarian_new 7.888 i 7.888 6.733 .011
AH_AH .021 1 .021 .018 .893
AH_DI .094 1 .094 .080 77
AH_HE .072 1 .072 .062 .804
IAH_IC .000 1 .000 .000 .989
DI_AH 4.657 1 4.657 3.976 .049
DI_DI .320 1 .320 273 .602
DI_HE .051 1 .051 .043 .835)
DI_IC 414 1 414 .353 .554
HE_AH 413 1 413 .352 554
HE_DI 1.442 1 1.442 1.231 .270)
HE_HE .011 1 .011 .010 .923]
HE_IC 682 1 .682 .582 447
IC_AH .108 1 .108 .092 762
IC_DI 1.828 1 1.828 1.560 214
IC_HE 2.314 1 2.314 1.976 163
IC_IC .209 1 .209 179 873
Error 126.521 108 1.171
Total 419.621 133
Corrected Total 154.355 132

a. R Squared = .180 (Adjusted R Squared = -.002)

REGRESSION
/MISSING LISTWISE

/STATISTICS COEFF OUTS R ANOVA
/CRITERIA=PIN(.05) POUT(.10)

/NOORIGIN

/DEPENDENT LPrmOrix mean



/METHOD=STEPWISE I0Cl_morph egalitarian new DI_AH AH AH DI_DI HE_HE IC_IC.

Regression
Notes
Output Created 2008-04-21T22:47:42.546|
Comments
Input Data C:\Documents and
Settings\RA1\Desktop\Suruga Data\Orix
CS As 16x16 reduced 042108.sav
Active Dataset orix_age_numloans
File Label Aggregated File
Filter <none>
Weight <none>
Split File <none>
N of Rows in Working Data File 206
Missing Value Handling Definition of Missing User-defined missing values are treated as
missing.
Cases Used Statistics are based on cases with no
|missing values for any variable used.
Syntax REGRESSION
/MISSING LISTWISE
/STATISTICS COEFF OUTS R ANOVA
/CRITERIA=PIN(.05) POUT(.10)
/INOORIGIN
/DEPENDENT LPrmOrix_mean
/METHOD=STEPWISE 10C1_morph
egalitarian_new DI_AH AH_AH DI_DI
HE_HE IC_IC.
Resources Processor Time 0:00:00.078]
Elapsed Time 0:00:00.062
Memory Required 4388 bytes]
Additional Memory Required for
Residual Plots 0byte]

[orix_age_numloans] C:\Documents and Settings\RAl\Desktop\Suruga Data\Orix CS As 16x16
reduced 042108.sav



Variables Entered/Removed®

Model

Variables Entered

Variables
Removed

Method

ploc1_morph

[egalitarian_new

.Jenter <= 050,

.lenter <= .050,

Stepwise (Criteria:
Probability-of-F-to-

Probability-of-F-to-
remove >= .100).

Stepwise (Criteria:
Probability-of-F-to-

Probability-of-F-to-
remove >=.100).

a. Dependent Variable: LPrmOrix_mean

Model Summary
Std. Error of the
Model R R Square |Adjusted R Square Estimate
1 218° .048 .040 1.05927
2 296" .088 074 1.04068}
a. Predictors: (Constant), I0C1_morph
b. Predictors: (Constant), I0C1_morph, egalitarian_new
ANOVA®
Mode! Sum of Squares df Mean Square F Sig.
1 Regression 7.366 1 7.366 6.565 0129
Residual 146.988 131 1.122
Total 154.355 132
2 Regression 13.563 2 6.781 6.262 .003bL
Residual 140.792 130 1.083
Total 154.355 132

a. Predictors: (Constant), I0C1_morph

b. Predictors: (Constant), I0C1_morph, egalitarian_new

c. Dependent Variable: LPrmOrix_mean

Coefficients?®



Standardized
Unstandardized Coefficients Coefficients
Model B Std. Error Beta t Sig.
1 (Constant) -1.218 119 -10.217 .000
10C1_morph -479 187 -218 -2.562 .012
2 (Constant) -.986 .152 -6.494 .000
10C1_morph -.453 .184 -.206 -2.459 .015
egalitarian_new -.435 .182 -.201 -2.392 .01 Bi
a. Dependent Variable: LPrmOrix_mean
Excluded Variables®
Collinearity
Statistics
Model Beta In t Sig. Partial Correlation Tolerance
1 egalitarian_new -.2012 -2.392 .018 -.205 .996)
DI to AH a
144 1.701 .091 .148 .998
(IF(AND(Morph=Style),1,0)
AH to AH 5
.014 .168 .867 .015 .995
(IF(AND(Morph=Style),1,0)
DI to DI . L
.033 .385 .701 .034 .998|
(IF(AND(Morph=Style),1,0)
HE to HE 5 t
-.027 -.310 757 -.027 .998|
(IF(AND(Morph=Style),1,0)
ICtoIC "
.056 .627 .532 .055 .QSOH
(IF(AND(Morph=Style),1,0)
2 DI to AH .
149 1.788 .076 .156 .997
(IF(AND(Morph=Style),1,0)
AH to AH .
.027 322 .748 .028 .991
(IF(AND(Morph=Style),1,0)
Dl to DI o
.039 .459 .647 .040 .997
(IF(AND(Morph=Style),1,0)
HE to HE b
-.020 -.238 .813 -.021 .997
(IF(AND(Morph=Style),1,0)
ICtoIC "
.034 .391 .696 .034 .920
(IF(AND(Morph=Style),1,0) I

a. Predictors in the Model: (Constant), I0C1_morph

b. Predictors in the Model: (Constant), I0C1_morph, egalitarian_new

c. Dependent Variable: LPrmQrix_mean






Jun 25, 2008 preliminary survey design --c MIT

SURUGA SURVEY 2
Draft v9 Jun 25, 2008

Sections:

Section 1 = Screening Survey

Section 2 = Pre-Survey

Section 3 = Experiencing the Website

Section 4 = Site Evaluation

Section 5 = Post-Survey

Section 6 = Consumer Characteristics (morphing questionnaire) and Demographics
Section 7 = Suruga Advocacy Survey

SECTION 1: Screening Questions
The first part of the survey is to screen out individuals who don't fit Suruga’s target profile.

If answer of SQ1 was 20 or more, and any one of the answers for SQ2 or SQ6 was “Yes”, then
participant continues with the pre- and post-survey. If SQ1 was less than 20, or both answers for
SQ2 and SQ6 were “No”, terminate survey.

Question SQ1 sSQ2 SQ3,4,5 SQ6
Less than -
20 years old Terminate
1,2,3 Any
Answer > (Yes) ™ answers
More than
20 years old
1
\ { e
—
(No) N 2 -
(No) Terminate
Instructions:

Our first several questions are for qualification/ screening purposes and they enable us to select
individuals who meet our target profile to participant in the survey.

SQ1. What is your age?
(  )yearsold

SHRIEOFIHE?
( IR



(If the answer for SQ1 was less than 20, terminate this survey.)

SQ2. Have you ever had card loan account?
1. Yes, | had card loan account more than 5 years ago, but | closed it already.
2. Yes, | had card loan account less than § years ago, but | closed it already.
3. Yes, | have card loan account now.
4. No, | have never had.

SRERH—RO-VOOBER>TVERIN? (FE2TVWIHESHBRREEL, Ho>TW
BDRESHEBEATEY)

BER 2 TVWESN, SEFEOTVERWV ( 5 FELERT)

2 . HBIR>TVEN., SER-TVEV ( 5FEUR)

3.BE/H TV

4 . BollEF RNV

—

(If the answer for SQ2 was “1”, “2”, and “3”, then ask this question.)
SQ3. Have you ever used card loan?

1. Yes, | had used it more than 5 years ago.

2. Yes, | had used it less than 5 years ago.

3. Yes, | am using it now.

4. No, | have never used it.

BRIEBCNETLCHA—RO-VEFNALECEFBYETH?
1. UERALTVWENRERRIAL TWEW (5 FHLEH )

BERAL TV REGRALTVWEW (558K )

CBREMALTVS

RALECEF BV

AW N

(If the answer for SQ2 was “17, “2”, or “3”, then ask this question.)
SQ4. What kind of card loan did you have (do you have)? Check all that apply.
1. Card loan offered by bank
2. Card loan offered by bank and consumer finance
3. Card loan offered by credit finance
4. Card loan offered by consumer finance
5. Others ( )

ENLSBBEOH—RO—2EF>TVELEDL? FERFEO>TVETH? HTREDED
ITXTBEATELV,

1. BERO—>
BITEERESRORKO—> (TEY M, Fyv221D2, PYhO—2&E)
EBERRO->
HRESEMRO->
.EOfE ( )

A W N



(If the answer for SQ2 was “1”, “2”, or “3", then ask this question.)
SQ5. How many card loans do you have now?

( )
RERMED (A#D ) h— KO- ZF>TVETH?

( )

(If the answer for SQ2 was “4”, then ask this question.)
SQ6. Are you considering a card loan in the near future?

1. Yes
2. No
SREREVNSBIC, Hh—RO-2VORAZERFLTLETH?
1.0
2.00Wx

(If the answer for SQ6 was “2.No”, terminate this survey.)

SECTION 2: Pre-Survey
CARD LOAN CONSIDERATION, OPINION, PREFERENCE AND ACQUISITION INTENTIONS

Thank you for agreeing to participate in our survey being conducted to help us better understand
your card loan preferences. This survey will take approximately 25 - 30 minutes to complete.

For—NCCHIWEREEHYHFESTEVET, COTFr—MEA—RO—-2CHELTE
BOZCERBERASCEEZBNECLTEBYET, N25 9P 5 0B EBRHEVLEEEETH,
MELRALLBENNELET,

Please read each question carefully before answering it. Even if you are not certain about the
exact answer to a question, mark the answer that is closest to your opinion and go to the next
question. Your responses will be kept in the strictest of confidence.

CEEOR, TNTLOEHER<<HHEATZV, ELBBEERSEANFR 2P SBVEBRE—F
BEWEBDNREOEBBUTEV, WEEVWLEZEZFERECEREEh, FEENUSORNA
BRUTZCEVREANDTRULTCAZWEEEEVWEELET,

Thank you for your time and effort!
CHHRABLLBBVWVELET,

First, we would like to know your consideration, opinions, preferences and acquisition intentions for
card loan services. This section will take you approximately 5§ minutes to complete. Next, you will
be asked to click on a link that will take you to another Website. It takes about 10 minutes to review
the site. After reviewing this site we will ask you to indicate your reactions to the site. This will take



about 7 minutes. Finally we will ask you a few demographic questions that will take less than 5
minutes.

TNTREE, FFELCASETVLELEEET, £2AEORNEUTOEY TY,

A—RO-VICETS, REORA, RO AR W55
M CEB k. FEABEMIEOWTOSER

MELTVAEEFVWEYSANCET2ER W79

it LnER 5 45

Caution!

Please browse the site enough and carefully in order to have a meaningful answer for the survey.
Otherwise (if we make a judgment that you don’t have enough experience), you may not be eligible
for the survey. We are taking a record of your visit history. We will ask some questions about the
site after the site experience.

xE !
FUoOr—RCERDHZIEENTERRS, T5L, FBERKYSARNERTTEV, HEOEE
RBERENTVET, COBTHANIEIIVK 2P OERNFf BYVET, Y/ hE2+2CHK
LTWRVEHMiEhBI BB T T—hOEERRACRZICENBYETOT, TEEBE
=W

For the people who is using card loan now
Please browse the site and answer the question as if you refinanced the loan.

A—RO=2%Z, BEZFAROFA
RE. 8BV ANON—RO—2ZBYVRXZI2EYTHARNEREL, 75— NCZEZL
2EW,

{Note to AMS — Use red bold font for “7 > — k @ B & (& & 207}



{Note to AMS - Please present this “Caution!” and “For the people who is using car loan now” as a
king of agreement require the subject to check a box for “I agree” before they can proceed to the
next question.}

Consideration

BRE O ATREM

Q1. From the list of providers below, which provider would you consider as a possible provider for
a card loan?

ROPTRETIARUFI HDH— RO ZHB R EE,

1. Rakuten

1. 8XIL>PvY N

2. Orix

2. FVYOR

3. Orico

3.7

4. JCB

4. JCB

5. Mitsubishi Tokyo UFJ Bank
5 . ZEWR UFJ BT
6. Mitsui Sumitomo Bank

6 . SHERRBRIT
7. Mizuho Bank
7 . &xTREEIT
8. Resona Bank
8 . W ERET
9. Suruga Bank
9 . RILART

10. Japan net Bank

10 . 2v/N\%y NMBIT
11. Cyuo Mitsui Trust Bank
11 . AR=ZHEERT
12. Sumitomo Trust Bank
12 . EREFEBIT

13. Lake

13.L47

14. Promise

14 . 70=XX

15. Acom



15 .73A

16. Aiful

16 . P47\

17. Dic
17 . 7499
18. Shinki

18 .>0%

19. Takefuiji
19 . BEX

20. Mobit

20 .FEY S
21, @Loan
21.F7ybsA—>
22. Cash One

22 . F%vva- IV
23. Other __

23 .01

[If they choose more than 5 providers in Q1]

Q1a. You stated that you would consider . Of these providers, which are the top five
you consider as possible providers for your next card loan?

BREBHN—RO-ERNTIUEEOHIQHEEL T, BERAELLEN, 2O
SEEUSHEHTTILEZWV,

CHOOSE FIVE
5D2NEHERBATTZL,
1. Rakuten
1. 8RIL>DY h
2. Orix
2 . FVYIRA
3. Orico
3.7xU3
4. JCB
4. JCB
5. Mitsubishi Tokyo UFJ Bank
5 . ZERR UFJ 8B1T
6. Mitsui Sumitomo Bank
6 . ZHERBT



7. Mizuho Bank

7. »TREBIT

8. Resona Bank

8 . V) BRI

9. Suruga Bank

9 . ALHRBT

10. Japan net Bank

10 . v N\>xy NBIT
11. Cyuo Mitsui Trust Bank
11 . PREHAFFARIT
12. Sumitomo Trust Bank
12 . EREFEBT
13. Lake

13.L479

14. Promise

14 .70XR

15. Acom

15 . 734

16. Aiful

16 . 747

17. Dic

17 .F497

18. Shinki

18 .>2%

19. Takefuji
19 . KEX

20. Mobit

20 .FEEY KN

21, @Loan

21 .7y s NO—>

22, Cash One

22 . Fvva1- D
23. Other _

23 .0t

Opinion
CER

Q2. Now we would like to understand your opinion of providers that you have indicated you would
consider.

Q2. BN "TREITIAREMEI 55, CEAL2HLEBIZITERESAVVELET,



You will be presented with the list of providers you have chosen and a statement that may or may
not describe these providers. Please read each statement and using the scale below as a guide,
tell us if you agree or disagree with the statement as it pertains to the providers listed.

UTEBRULB>atte, TO24CRIZIHEANFGVET, ThThOBEBEZEL, 8%
DN ENBEHTRESIHNEZLUTO S REFMETHEATEL,

1- Strongly Disagree
1.2<Z58hRV

2- Disagree

2. .¥53BbREV

3- Neutral (Neither Disagree nor Agree)
3. EE5LEFARLY

4- Agree

4 TS8S

5- Strongly Agree

5.&.TETESRS

{Note to AMS: This section includes each of the providers that the respo ndent has chosen in the
consideration question. If the respondent chose more than 5 providers in consi deration question 1
above, we may need to prompt them to give the top 5 providers they would consider. List the
provider selected and then the 5-point agre e- disagree scale. Repeat for each of the providers
selected}

Strongly Strongly
Disagre Agree
e T
£<% 258
S58b =
>
iz
1. Overall, | trust the provider 1 2 3 4 5
1. 2H8HC. CO2HZEELTVS
(ERR)
2. The providers offers service at a better 1 2 3 4 5
values
2. Z02HBLYAENHZY—ER%E
RELTVS (fifE)
3. The provider offers more flexibility in loan 1 2 3 4 5

screening
3. ZN2HBRYFERCHBEL TSNS

O-EZRHLTVS (FEOFRE )



4. The provider offers speedier in loan 1 2 3 4 5
screening.

4 . CHeBiYAE—FT1—O—-2
ZRELTVWS (AE—K)

5. The provider offers better interest rate. 1 2 3 4 5
5. Cn2uBBINEERNERML TV

3 (&H)

6. The provider is open, honest, and 1 2 3 4 5
transparent

6 . O2H#BIA—TUHORET, EH
BBV (T7TT)

7. The provider is willing to assist and 1 2 3 4 5
support me.

7. COLHBREBHTERTYR—NER

HLTWVWD (BAETI—Y—ER)
8. | would recommend this provider to a 1 2 3 4 5
friend.

8 . MR onetZRACENLLEV

Preference Rating of Providers Considered

A-YadCRTIBEFESV

Q3. Please rank the providers you have selected in order of your preference for your card loan.
Assume you have been given 100 chips. Please allocate the chips among the providers y ou have
chosen in terms of order of preference. Allocate more points to the providers that y ou are more
likely to obtain a card loan from and fewer points to the providers less likely to obtain a card loan.
Please be sure to enter values that sum to 100.

BRIHBALEA—RO-V2HZE, FAOIRTZI7FEFLTTEV. HER 100 ZRKH> TV
PELT, CORBRESBIENBALESHEFAIBUTES LTILKEZV. B LFO—>
ZAATHITHEMI BLRHCR, TEREEFIBLVEHIVES<ORERERSILTTEL. B
FUERBEROEREB. £F100CBDRS5LELTTEL,

{Note to AMS - Site should be able to show the providers provided here and a space next to the
plans for entering chip amount. Survey should also be able to tell respondent how many chips are
left each time an amount is input. This is a typical constant sum preference task}

Purchase Intentions/Likelihood of Purchase

SROFMALCHT 2 HEYE. BEE



Q4. Now we would like to understand how likely you are to acquire a card loan from each provider
in which you have indicated an inter est.

Q4. BRIZNBALEZATAOSHT, N—RO—VZEBRCFNATHAEMBENRESY E

Ih,

For each provider, please rate on a scale of 0-10 your likelihood of acquiring a card loan in the next

5 years.

-
o
o

a TN DRGg O Oy N P ©

oo

{Note to AMS:

Certain, Practically certain (99 chances out of 100)

& 100% ORI A TREY

Almost sure (9 chances out of 10)
90% MR A ATREM

Very probable (8 chances out of 10)
80% DRIA AREH

Probable (7 chances out of 10)
70% O FI A T REME

Good Possibility (6 chances out of 10)
60% O F| fA TRt

Fairly good possibility (5 chances out of 10)
50% O R A AT gEH

Fair possibility (4 chances out of 10)
40% O I AT REME

Some possibility (3 chances out of 10)
30% O F A THEH

Slight possibility (2 chances out of 10)
20% O FI A TR

Very slight possibility (1 chance out of 10)
10% O R A T gt

No chance, almost no chance (0 out of 100)
AREMEO

List providers that respondent selected and the 11 point scale for each plan}
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SECTION 3: Experiencing the Website
£92323 Y4 NORALR

Now we would like you to experience a Website, which has information about loans in order to help
you make the best decision for you. Please act as if you are looking to acquire a provider loan. If
you already have a card loan, go to the site and browse the site as you would if you were switching
to another card loan provider.

CCTHRENMBEOH—RO—2ZRAFHITZID YA NERTVELEEERT, BN
—RO-2VZRBLERATEI2EWEB>TVEEVT, COYSM RN EZB<EZVY, &£UHE
EFBECH—RO-2ZEZFAEATVEERE. A—RO-2OBURZIZRFAENEZD2EY
TCOHAM R ZZEBEZL,

Click on the below URL to access the Website.
ULTFOURLZ VY OILTTZEL,

Caution!

Please browse the site enough and carefully in order to have a meaningful answer for the survey.
Otherwise (if we make a judgment that you don’t have enough experience), you may not be eligible
for the survey. We are taking a record of your visit history. We will ask some questions about the
site after the site experience.

AR
FUoOT—RCERDOBHZIEAEN TEDLS, T2, FBRKHI M ERTTEV, HEOEE
BRBENTVET, COBRTHAIMCETRIVK 2DV NERNI $VET. YA hZ2+oCHE
LTVBVEHKENDEERTT—MOEEREICEZEN BYEITOT, JEEBESE
(RO

{Note to AMS — Use red bold font for “7 7 — k 0 [ 2 | #8320}

SECTION 4: Site Evaluation (Navigation, Ease of Use, Advice, Etc)
92323 Y4MNORME (FETS—>32, EUVWRTE, TRNMARZE)

Q5. For each statement below, please indicate the number that best indicates y our level of
agreement.

UToH94  NCETZFHERBECOVT, EOBRETSBHhhD 1% 1 £<E58BhAVN~
B ETETSRSOSBRBEAMATE L EHTREDEFESESHALSLEETL,

Site Characteristics: Navigation/Ease of Use etc

Strongly Strongly
Disagree Agree

11



1 The site is easy to use.
1. 204 NERALPTV

2. The site provides accurate and relevant
information.

2. COoYA NBERTEYSERERML

TW?

3. The site provides me with sufficient
information to make a decision on all card
loans being offered.

3.0/ NEIXNTOA—KRO—20%
ASBRTDSATHAEERERML TV
%

4. The site has useful support tools (such as a
calculator or planner).

4. COYLANCR, SIRY=-IAXTFF
—BERLEUDY—=ILITB D,

5. Card loan offerings can easily be
compared.

5 . BREACKRTENLEN—RO-2R
WMECHBRTES

6. The site is helpful to me in reaching my
acquisition decisions.

6 .cOYAMNEH—RO-EZRBIREE
FRILETRCED

7. | enjoyed the overall experience of the site.
7 . 2BELTCOYSIMNERELTRAT

gL

8. This site appears to be more trustworthy
than other sites | have visited.

8 .cOYAMRNE, ChETREBHDYA
RRUELEEBI 55

9. I would acquire a card loan at this site.
9 .ZOYAMNTH—RO—ZBLIAKE
W

10. | would recommend this site to a friend.

2<%5
J:¥ o2 N

1

12



10 .04 MERACEMTLEV

11. | would book mark this site.
11. 2014 h%E TERICAY LML
=W

12. The advisor on this site asked me too
many questions.

OF RXA(Y—H 4 hOERHKE

Z2IEL

13. To recommend more suitable loan
packages, | would be willing to answer more
questions.

FYBBRO—ERHBTESSLHIC, &

BBEE2EE<TERD

14. The content was written in a way that |
found very appealing.

COAVTOYVRBRAFLRANTERSL
EshTWa,

15. The information and content was
presented in a way that | am most
comfortable with.

COBBRIVTUOVER, REE2TR®Y
<EShTVI,

SECTION 5: Post-Survey

Post Site Visit: Consideration, Opinion and Acquisition Intentions

Post Visit Consideration

Y4 MMEREORN O TR

Q6. Assuming that Orix brought you this website, which providers would you now consider from the

list of providers below, as a card loan provider?

QB.ZDYARFAVY VALK > TRB|EATVWEERELET, W—RO-VERFIZITRE

MHFBDIERDESHERDIUARNKY VWK DTERBULSEEV, (EREET)

1. Rakuten
1. %8KI9L2Yy K~
2. Orix

13



2. FVYOR

3. Orico

3.0

4. JCB

4. JCB

5. Mitsubishi Tokyo UFJ Bank
5. =ZFRFTUFJRTT
6. Mitsui Sumitomo Bank
6 . =HERET

7. Mizuho Bank

7 . »TEBIT

8. Resona Bank

8 . V)BT

9. Suruga Bank

9 . ANAHEIT

10. Japan net Bank

10 . v N\xy NRTT
11. Cyuo Mitsui Trust Bank
11 . RR=EHAEFRT
12. Sumitomo Trust Bank
12 . EREFRT

13. Lake

13.L47

14. Promise

14 .70XR

15. Acom

15 .F1A

16. Aiful

16 . 7470

17. Dic

17 .T4vYD

18. Shinki

18 .>0%

19. Takefuji

19 . BHEX

20. Mobit

20 .FEEYH

21, @Loan

21 .7y hkO—>

22. Cash One

14



22 . F¥va Qv
23. Other _
23 .0

[If they choose more than 5 providers in Q6]

Q6a. You stated that you would consider . Of these providers, which are the top five
you consider as possible providers for your next card loan?

HBLEH—RO—2ZRFAITIARMOHZLHE LT, ZEFSNELLA,
EDRS5LUSHEHTFTLLEEN,

CHOOSE FIVE
5O0N&HERATTEL,

1. Rakuten

1. 8RKILDY N

2. Orix

2 . AVYOR

3. Orico

3.zx01

4. JCB

4. JCB

5. Mitsubishi Tokyo UFJ Bank
5 . ZZERR UFJ &R1T
6. Mitsui Sumitomo Bank
6 . ZHERERT

7. Mizuho Bank

7 . T REERT

8. Resona Bank

8 . V) FRERIT

9. Suruga Bank

9 . ANAERIT

10. Japan net Bank

10 .2¥1\xY NMRTT
11. Cyuo Mitsui Trust Bank
11 . FREHEFRT
12. Sumitomo Trust Bank
12 . EREFRET

13. Lake

13.L479

15



14. Promise

14 . 70XA

15. Acom

15 .F3A

16. Aiful

16 . 7470

17. Dic

17 . F4Y79
18. Shinki

18 .>0%

19. Takefuji

19 . BE+L

20. Mobit

20 .EEY N

21, @Loan

21 .7y bhO—>
22. Cash One

22 . FvYvsa- DY
23. Other _

23 .0

Post Visit Opinion
Y4 MERBOER

Q7. Now we would like to understand your opinion of Orix after visiting the website.
Q7. ZOHARFAVY VALK >TRBETATVHERBLT, FUYIALODVWTICER%E

BAVVWELET,

You will be presented with a statement that may or may not describe Orix. Please read each
statement and using the scale below as a guide, tell us if you agree or disagree with the statement
as it pertains to Orix.

RFCHVY VACOVTOFBBREENF CEVET, ThThORBERKRALE 2T, FUY
DANENREHTREINEDOVT1 1 2<ESBHBVW~5: ETETSES"ND 5 BT
flit, E2CEYHTREDIESEBHAASLEZV,

1.Strongly Disagree
1.2<T538DEL
2.Disagree

16



2. F5BbW

3.Neutral (Neither Disagr ee nor Agree)

3. EB8ELEFARV
4 Agree

4 . FS85

5.Strongly Agree
5.&TEESRS

1. Overall, | trust Orix
1. 2R0IC, FUVY VAR EBELTWVWD
(B8R )

2. Orix offers service at a better values
2 . FVYOAKIAROHHH—EAR%Z
RBEELTVWD (M1E)

3. Orix offers more flexibility in loan
screening ,

3.FVYIARKYEBRICLHBL TS
AO0-VERHFLTVS (BEOFERSE)
4. Orix offers speedier in loan screening.

4 . FVYOAQGIYAE—F4—R0O—
VERHLTWVWS (AE—R)

5. Orix offers better interest rate.

5. FVY IVARBEENERHLTVS,

6. Orix is open, honest, and transparent

6 . FVYDARHA—=TUHADRET, &
BHEFrEV (KE)

7. Orix is willing to assist and support me.
7 . FVYOAREBNZEEYR—NE
BHEELTWVS

8. | would recommend Orix to a friend.

8 . AV YIRERALBNALEWV

Strongly
Disagre
e

2<%
el e

£ 40
1

Strongly
Agree

&TH
53

5

17



Post Visit Rating of Providers Considered

Q8. Please rank the providers you have selected in Q6 in order of your preference for your card
loan. Assume you have been given 100 chips. Please allocate the chips among the providers you
have chosen in terms of order of preference. Allocate more points to the providers that you are
more likely to obtain a card loan from and fewer points to the providers less likely to obtain a card
loan. Please be sure to enter values that sum to 100.

SBRIEHFBAEN—RO—2ZE, FEAOBETSI7FBLTTEL, HER 100 Z2/F>TW
2ELT, CORBBREHBIENBALSHEHFHACHRUTHSLTLKEZV, O
ZRATAAREMEA FTVEHCR, THEMEFrBLVSHELINEZKORFEREZERSLTTEWV., B
FUERBEROAHE., AT 100CKBDESLCLTTEL,

{Note to AMS -- Site should be able to show the providers provided here and a space next to the

plans for entering chip amount. Survey should also be able to tell respondent how many chips are
left each time an amount is input. This is a typical constant sum preference task}

Post Visit Intentions/Likelihood of Purchase from Providers that Brought you the Website

41 MEREBEORBRORA O TR XD

Q9. We are interested in your chances of acquiring a card loan from Orix given the information
provided in the Website you have just viewed. On the following scale, how probable is it that you
would acquire a card loan package that you have learned ab out on the site?

Q9. RBRICAHAVY VATH—RO-VZFAI AR EOREZEVET .

Please rate on a scale of 0-10 your likelihood of acquiring a card loan from Orix.

FVY VATRBLA—RO-2EZFATHARUEZD>EQ 10RETITMTE V.,

10 Certain, Practically certain (99 chances out of 100)
10 & 100% ORI A AT getE

Almost sure (9 chances out of 10)

90% O FI AT et

Very probable (8 chances out of 10)

80% M FI A AIRE M

Probable (7 chances out of 10)

70% O F A wTee

Good Possibility (6 chances out of 10)

60% O ) A AT g

Fairly good possibility (5 chances out of 10)

©

O O O ~N ~N o o ©
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50% O ¥ A T REHE

Fair possibility (4 chances out of 10)

40% O X A AT e tE

Some possibility (3 chances out of 10)
30% O F A AT aEtE

Slight possibility (2 chances out of 10)
20% O FI A AT agtt

Very slight possibility (1 chance out of 10)
10% O FI A A sEfE

No chance, almost no chance (0 out of 100)
AreEM 0

© O = = N N W0 W s~ b O

(Now for Suruga)
Q6. Assuming that Suruga bank brought you this website, which providers would you now consider
from the list of providers below, as a card loan provider?

Q6.ZDH A R ANABITE L > TREE M TV ILERELET, h— KO- ZRETHAEE
BABBIERSDLEHZRDVARNKY W DTERBULSEEY, (EREET)

1. Rakuten

1. 8RILDY b

2. Orix

2 . FUYIR

3. Orico

3.740U3

4. JCB

4. JCB

5. Mitsubishi Tokyo UFJ Bank
5 . Z&ERHE UFJ 1T
6. Mitsui Sumitomo Bank
6 . =HERET

7. Mizuho Bank

7 . HTIFERIT

8. Resona Bank

8 . V) FERIT

9. Suruga Bank

9 . RAILAEIT

10. Japan net Bank

10 .2v\>xy MNMRTT
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11. Cyuo Mitsui Trust Bank
11 . PREHEFET
12. Sumitomo Trust Bank
12 . EREFR]T
13. Lake

13.L47

14. Promise

14 . 70XA

15. Acom

15 . F1dA

16. Aiful

16 . 7471

17. Dic

17 . 7499

18. Shinki

18.>0%

19. Takefuji
19 . REL

20. Mobit

20 . EEY A

21, @Loan
21.7ybh0O—>
22. Cash One

22 . Fvyv>a- Dv
23. Other __

23 .04

[If they choose more than 5 providers in Q6]

Q6a. You stated that you would consider

. Of these providers, which are the top five

you consider as possible providers for your next card loan?
BRIEEA—RO-2ERFNITIAEMEOHD21HEL T, EETSNELLN,

TS5 EUSHESTTSLEEV,

CHOOSE FIVE
5202 ERBATTEL,

1. Rakuten

1. 8KILDY N

2. Orix

20



2 . FUYORA
3. Orico
3.7xU3

4. JCB

4. JCB

5. Mitsubishi Tokyo UFJ Bank

5 . =Z&®RE UFJ 17
6. Mitsui Sumitomo Bank
6 . =HEREFT

7. Mizuho Bank

7 . hTIEERIT

8. Resona Bank

8 . V) FILERIT

9. Suruga Bank

9 . AL FHEIT

10. Japan net Bank

10 .2y N>y NMBIT
11. Cyuo Mitsui Trust Bank
11 . RR=HEFERT
12. Sumitomo Trust Bank
12 . EREFET

13. Lake

13.L47

14. Promise

14 .70XA

15. Acom

15 . 7dA

16. Aiful

16 . 7471

17. Dic

17 . T4v 7

18. Shinki

18 .>0%

19. Takefu;ji

19 . REL

20. Mobit

20 . EEY N

21, @Loan

21 .7y bhOa—>

22. Cash One

21



22 . Fvyvia Jv
23. Other __
23 . F0it

Post Visit Opinion
Y14 MEBREOER

Q7. Now we would like to understand your opinion of Suruga bank after visiting the website.
Q7. COHA M ANLTBITLER>TREEATVDEREL T, ANARTIEODVTIZTERE

BAVWELET,

You will be presented with a statement that may or may not describe Suruga bank. Please read
each statement and using the scale below as a guide, tell us if you agree or disagre e with the

statement as it pertains to Suruga bank.

ATEANHAETCOVTOFMEBEREN ZEVET, TNTFhOBEBBRZSRHICE 2T, ALK
BITFAEOBREHTRERHNED2VT1  2<ESBDLBW~5: ETETSRS5'D 5 REF

flic, E2EEHTREDIESEHHASIEZL,

1.Strongly Disagree

1. 2<Z38bRV

2.Disagree

2. F5BbrV

3.Neutral (Neither Disagr ee nor Agree)
3. EB5EEFEARV

4 Agree

4 585

5.Strongly Agree

5.&TEESRS

Strongly
Disagre
e

2<%

SED

240
1. Overall, | trust Suruga bank 1

Strongly
Agree

&TE
TSR

2
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1L 2B, RALHRITEFEELTVS
(ERR)

2. Suruga bank offers service at a better
values

2 . AVHBTRIWBENS D —ER

ERHLTVS ({fifE)

3. Suruga bank offers more flexibility in loan
screening

3. ANHBRITR>LNERCHEL T< A

PO-VZRHFLTVS (BEOFEE)

4. Suruga bank offers speedier in loan
screening.

4 ANABRETEKY AE—F 1 —&0O—

CERRBHLTWS ( AE—K)
5. Suruga bank offers better interest rate.
5 . ALARTRESFZRHBL TVS,

6. Suruga bank is open, honest, and
transparent

6 . ALABRTREA—-TUHORET, &
BErEL (KH)

7. Suruga bank is willing to assist and
support me.

7 ALHBITEREBHCEEY R—NE
RELTWVS

8. | would recommend Suruga bank to a
friend.

8 . MBANLABITERALEAL 2LV

Post Visit Rating of Providers Considered

Q8. Please rank the providers you have selected in Q6 in order of your preference for your card

loan. Assume you have been given 100 chips. Please allocate the chips among the providers you

have chosen in terms of order of preference. Allocate more points to the providers that you are

more likely to obtain a card loan from and fewer points to the providers less likely to obtain a card

loan. Please be sure to enter values that sum to 100.

HBIEFBALZA—RO-24E, FHOBTSI7FTLTTEL, HFE5R 100 2F> TV
LT, COREREHBBIENBALERHCFACAUTEHS LTS EEZV, A& LFO—-2

23



ENATHITRHREFSN BVOHLE, TR BEVSHLIVESORER/EZRILTTEV, B
FUEREROEFHE. BT 100ICBDLSLELTTEL,

{Note to AMS -- Site should be able to show the providers provided here and a space next to the
plans for entering chip amount. Survey should also be able to tell respondent how many chips are
left each time an amount is input. This is a typical constant sum preference task}

Post Visit Intentions/Likelihood of Purchase from Providers that Brought you the Website

Y4 NMERBORBORAO TS KE

Q9. We are interested in y our chances of acquiring a card loan from Suruga bank given the
information provided in the Website you have just viewed. On the following scale, how probable is
it that you would acquire a card loan package that you have learned about on the site?

Q9 . RBICAILABRTTH—RO—VZFATHITREMBEEOREZTVETH,

Please rate on a scale of 0-10 your likelihood of acquiring a card loan from Suruga bank.
ANAERTTREBCH—RO—ZFATHAELE>ED 10 BB T TV,

10 Certain, Practically certain (99 chances out of 100)
10 (& & 100% ORI A TREME

Almost sure (9 chances out of 10)

90% O R A T RE M

Very probable (8 chances out of 10)

80% O F "I RE 1

Probable (7 chances out of 10)

70% O R A T REtE

Good Possibility (6 chances out of 10)

60% O F A AT REtE

Fairly good possibility (5 chances out of 10)
50% O FI F ATRE 1

Fair possibility (4 chances out of 10)

40% O F A T RE1E

Some possibility (3 chances out of 10)

30% O FIF AIREtE

Slight possibility (2 chances out of 10)

20% O F A T REME

Very slight possibility (1 chance out of 10)

©

= N N W W hdh Hh OO OO N N OO 0 ©
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1 10% O F A F] gE
No chance, almost no chance (0 out of 100)

0 ARt O

(Now for Acom)
Q6. Assuming that Acom brought you this website, which providers would you now consider from
the list of providers below, as a card loan provider?

Q6.ZOHA RMATILLE > TREENTVLEERELET, h— ROV 2T AR
HIEB2LEHEROVARKY VWK OTERBRUL S, (EBREET)

1. Rakuten

1. 8RILDY K~

2. Orix

2 . AVYORA

3. Orico

3.xU3

4. JCB

4. JCB

5. Mitsubishi Tokyo UFJ Bank
5 .  ZERRUFJRTT
6. Mitsui Sumitomo Bank
6  =HAERET

7. Mizuho Bank

7 . HTEERT

8. Resona Bank

8 . V) EFXEIT

9. Suruga Bank

9 . AT

10. Japan net Bank

10 .oy /N%xy NBIT
11. Cyuo Mitsui Trust Bank
11 . PREHEFRIT
12. Sumitomo Trust Bank
12 . EFREFET

13. Lake

13.L47

14. Promise

14 . 703R

15. Acom

25



15 .74

16. Aiful

16 . 747l

17. Dic

17 . F14Y9
18. Shinki

18 .>0%

19. Takefuji
19 . HEX

20. Mobit
20 . EEY KN
21, @Loan
21.7yps0O->
22. Cash One

22 . Fvva- DOV
23. Other _

23 . T

[If they choose more than 5 providers in Q6]

Q6a. You stated that you would consider . Of these providers, which are the top five
you consider as possible providers for your next card loan?

SRIERGA—RO-22ERFETITREDHILHHEL T, EZETSNELILN,
TDSELEUSHESHTTILEE L,

CHOOSE FIVE
50NEEZBATTE,

1. Rakuten

1. 8¥XILDY KN

2. Orix

2 . FVYORAR

3. Orico

3.7xU3

4.JCB

4. JCB

5. Mitsubishi Tokyo UFJ Bank
5. =BERREUFJ 1T
6. Mitsui Sumitomo Bank

6 . ZHERRT

26



7. Mizuho Bank

7 . hFTEEIT

8. Resona Bank

8 . ¥ ERERIT

9. Suruga Bank

9 . AILARIT

10. Japan net Bank

10 .2\ %xvY NBIT
11. Cyuo Mitsui Trust Bank
11 . PR=EHEFRT
12. Sumitomo Trust Bank
12 . EREFET
13. Lake

13.L149

14. Promise

14 . 702XR

15. Acom

15 .74

16. Aiful

16 . 7471

17. Dic

17 .F14v 9

18. Shinki

18 . .>%

19. Takefuji
19 . KEL

20. Mobit

20 . FEEY KN

21, @Loan

21 .7y hO—>

22. Cash One

22 . Fvyva- Jv
23. Other __

23 . F0it

Post Visit Opinion
Y4 NMERBOER

Q7. Now we would like to understand your opinion of Acom after visiting the website.



Q7. ZOHA M TIALEL > TREENTVBEREL T, 7ILLHDVWTZERZBAVL

ELEY,

You will be presented with a statement that may or may not describe Acom. Please read each
statement and using the scale below as a guide, tell us if you agree or disagree with the statement

as it pertains to Acom.

ATEC7IALACODVWTORMBEEBEA CEVET, ThTNOBRBZRHRALAZ 2T, 7ALKE
DERESHTEEINCOVTT : 2<ESBDLRW~5: ETETSBES"0O 5 REFTMET, &

PEELHTREIESERHALSLEZV,

1.Strongly Disagree
1.2<EF38BHRY

2.Disagree

2 .58 HRLV

3.Neutral (Neither Disagr ee nor Agree)
3. EBE8LEFARL

4 Agree

4 . TS85

5.Strongly Agree

5.&THEESES

Strongly
Disagre
e
£2< ¥
S58b
2 JW)
. 1. Overall, | trust Acom 1
12BN, POAZEHELTVS (B
)
2. Acom offers service at a better values 1
2. 70LGKYNMEOHZDT—ERAER
HLTWD ({HE)
3. Acom offers more flexibility in loan 1

screening
3.F7JARBKYRRLABLTI<S NSO

Strongly
Agree

&TE
32

-

2
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—VERBLTVS (BEOFEE )
4. Acom offers speedier in loan scre ening. 1 2 3 4 5
4 . TIALBGELYYAE—-F 1 —RO—-2%

RELTVD ( AE—R)

5. Acom offers better interest rate. 1 2 3 4 5
5. 7TOALRREMZRHEL TV,
6. Acom is open, honest, and transparent 1 2 3 4 5

6 . TALRA—T A DRET, FEHE
AEL (EE)

7. Acom is wiiling to assist and support me. 1 2 3 4 5
7 . 7ALRBEBNEEEY R—NZRE

LTWS

8. | would recommend this Acom to a friend. 1 2 3 4 5

8 . AMRT7ILZRAZBNLELZWV

Post Visit Rating of Providers Considered

Q8. Please rank the providers you have selected in Q6 in order of your preference for your card
loan. Assume you have been given 100 chips. Please allocate the chips among the providers you
have chosen in terms of order of preference. Allocate more points to the providers that you are
more likely to obtain a card loan from and fewer points to the providers iess likely to obtain a card
loan. Please be sure to enter values that sum to 100.

BBIZNBALEA—RO—-2EHZE, HADBETZIFHLTTEV, 5K 100 2F>TL
B2ELT. CORBRESBIENBALRFIHFHGICRUTES L TLSEZV, A O—->
ZRATHIARMEASLVRHEICRE., TREMEIMMBVEHIYEZLOREREZRSLTTEW, B
FULEBSESROEFE. 4T3 100CB8D2ESICLTTEW,

{Note to AMS -- Site shouid be abie to show the providers provided here and a space next to the

pians for entering chip amount. Survey shouid also be able to tell respondent how many chips are
left each time an amount is input. This is a typical constant sum preference task}

Post Visit Intentions/Likelihood of Purchase from Providers that Brought you the Website

Y4 MNEBRBORBROFAO TN EE

Q9. We are interested in y our chances of acquiring a card loan from Acom given the information
provided in the Website you have just viewed. On the following scale, how probable is it that you
would acquire a card ioan package that you have learned about on the site?

Q9. RBILT7ILTAH— ROV 2FAITHARMBEDREICVERT L,

Please rate on a scale of 0-10 your likelihood of acquiring a card loan from Acom.
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FOAATRBIN—RO-VENAIZTERUEZSDED 10 RETIFTMTE V.,

10 Certain, Practically certain (99 chances out of 100)
10 F & 100% O F A AT pE1E

Almost sure (9 chances out of 10)

90% D FI A REHE

Very probable (8 chances out of 10)

80% O T A FTAEH

Probable (7 chances out of 10)

70% O FI A AT RE 1

Good Possibility (6 chances out of 10)

60% O 7 F AT RE 1

Fairly good possibility (5 chances out of 10)
50% O F A AT REH

Fair possibility (4 chances out of 10)

40% O FI FA T REHE

Some possibility (3 chances out of 10)

30% ORI A T REM

Slight possibility (2 chances out of 10)

20% O XA T REtE

Very slight possibility (1 chance out of 10)
10% O K A AR 1%

No chance, almost no chance (0 out of 100)
aeEMtEn

©

QO O A a4 NN W W Hd b O O O N N ©® 0 ©

SECTION 6: Consumer Characteristics and Demographics

We are interested in learning more about your cognitive and cultural style. You will be presented

with a list of statements that may or may not describe you. Please read each statement and using

the scale below as a guide, tell us if you agree or disagree with the statements as it pertains to
you.
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CREBS2LEHA—RO-20Y 4/ M, RREBAOBAAZ AN EXHEREVS 2208
HERLELTIRSILESNTVETY, SBREOASOAEZANDLEHIC, LTORAEC

BEASEEY,

BREDAZAIPEASFCRLTEMETIRRIBUETOT, ThThORREMA T,

ENKSVYTREDHEZEZATTEL

I’'m usually afraid to express disagre ement with my superiors or with
important persons (H = Hierarchical, E = Egalitarian)

O Strongly agree (+2 H)
O Agree (+1 H)

O Undecided (0)

O Disagree (+1 E)

O Strongly disagree (+2 E)

LAPEEBAMOBRIRNTRLE, &<LEHS55,

OLTEXSRS

O E585

O E55LEEARL
O T58hrL

O £2<T538huL

| prefer planning before acting
(D = Deliberative, | = Impulsive)

O Strongly agree (+2 D)
O Agree (+1 D)

O Undecided (0)

O Disagree (+1 1)

O Strongly disagree (+2 1)

THERCINCHEZYUTRIRES L,

OLTHEESRS
Ox385

O LE55LEEARV
O Z3ZbrL

O £<E58HLEV

In choosing my ideal job it would be very important to have sufficient
time for my personal life (I = Individualism, C = Collectivism)

O Strongly agree (+2 1)

O Agree (+11)

O Undecided (0)

O Disagree (+1 C)

O Strongly disagree (+2 C)

BENSMAEZRSLET, HPOBEASNt5CEenDdE VWS LR
BICEELE,

OLTELESRES
O%F585

O EE5LEFARV
O ES5BhEV

O £2<E58bL

| see what | read in mental pictures
(A= Analytic/Visual, H= Holistic/Verbal)

O Strongly agree (+2 A)
O Agree (+1 A)
O Undecided (0)
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O Disagree (+1 H)
O Strongly disagree (+2 H)

NETRALXREZ, BOPLCIVHS I EHNTES,

OLTETXSRS

O %385

O Es58LEBAR
O 532burL

O £<E538hEL

| buy products in order to differentiate myself from other people
(I = Individualism, C = Collectivism)

O Strongly agree (+2 1)

O Agree (+11)

O Undecided (0)

QO Disagree (+1 C)

O Strongly disagree (+2 C)

WERSKCE., BOAEDBVEHTLSCLTVS,

O LTETSRS
OT383

O EBE5LEFARL
O T3RLHEV

O £<T38bxV

Buying products for my family and friends is more important to me
than buying things for myself (I = Individualism, C = Collectivism)

O Strongly agree (+2 C)
O Agree (+1C)

O Undecided (0)

O Disagree (+1 )

O Strongly disagree (+2 1)

REPEAOEHEYERS CLR, AZHBOLEHDERS &L
€ R

O LTEXSES

O %585

O Y558 BARY
O TSEBLEL

O 2<T38HELV

| am detailed oriented, and start with the details in order to build a
complete picture
(A= Analytic/Visual, H= Holistic/Verbal)

O Strongly agree (+2 A)

O Agree (+1A)

O Undecided (0)

O Disagree (+1 H)

O Strongly disagree (+2 H)

HBZERTIOT, 2EREFOLOCRE, STHAZBIASA
%,

OLTHETESES
OTSES
(ORAT-TL -5 & 10
O T52bArL

O 2<T58b%V

| value mostly experts’ opinions when | buy a product
(H = Hierarchical, E = Egalitarian)

O Strongly agree (+2 H)
O Agree (+1 H)

O Undecided (0)

O Disagree (+1 E)
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O Strongly disagree (+2 E)

MEESKICRE, TLEMAROERZERT .

OETEESRS

O %585

O E55LEEARV
O #58hnr\

O £<E58hr\V

| enjoy deciphering graphs, charts and diagrams about products and
services
(A = Analytic, H = Holistic)

O Strongly agree (+2 A)

O Agree (+ 1A)

O Undecided (0)

O Disagree (+1 H)

O Strongly disagree (+2 H)

HEPY—EREZ, JZ7PRPFY—NTHBRETIOHNFEL

o

OETEESRES
OX585

O Es55&E8aRV
O E58hi\

O £<E58bRV

| like detailed explanations (A = Analytic, H= Holistic)

O Strongly agree (+2 A)
O Agree (+1 A)

O Undecided (0)

O Disagree (+1 H)

O Strongly disagree (+2 H)

A VAN IFE

OLTEHEESRES

O %585
OEs5EEFARL
O F5BhRV

O £2<ES8bRV

I’'m usually more interested in parts and details than in the whole
(A = Analytic, H = Holistic)

O Strongly agree (+2 A)

O Agree (+1A)

O Undecided (0)

O Disagree (+1 H)

O Strongly disagree (+2 H)

NENLERI ) EBBOB I RICEDHLE,

OETEE5RS

O %585

O E&s5&EEARV
O Z5BbrL

O £2<Z5BhRL

| think authority and leadership are very important in my life
(H = Hierarchical, E = Egalitarian)

O Strongly agree (+2 H)
O Agree (+1 H)
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O Undecided (0)
O Disagree (+1 E)
O Strongly disagree (+2 E)

HRPU—F—v78, BIL LT, LTEEEL,

OLTETSES

O 583

O 556/ ARY
O T58hxl

O 2<T58hEV

| like to make purchases without thinking too much about the
consequences
(D = Deliberative, | = Impulsive)

O Strongly agree (+2 )

O Agree (+11)

O Undecided (0)

O Disagree (+1 D)

O Strongly disagree (+2 D)

AL ERSKICR, HEEEZDBRERSEALLLEV,

O LTETSRS
OT3ES

O E55LEBARL
O TS5ELEV

O £<FS58bRL

I will read an explanation of a graphic/chart before | try to understand
the graph/chart on my own

O Strongly agree (+2 A)

O Agree (+1 A)

O Undecided (0)

O Disagree (+1 H)

O Strongly disagree (+2 H)

T77RERERBL. ChoFAZERTIOANZESTERDH
. BBEERT,

O LTEXSRS

O %585

O EBE5LEBARL
O TS5EhLRL

O £<¥58bR1

(Shane’s Questions — Measures Deliberative vs. Impulsive)

1. Abatand a ball cost $1.10 in total. The bat costs $1.00 more than the ball. How much does the ball

cost? [ENTER CENTS]
Cents

2. Ifit takes 5 machines 5 minutes to produce 5 widgets, how long would it take 100 machines to

produce 100 widgets? [ENTER MINUTES]
minutes
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3. Inalake, there is a patch of lily pads. Every day the patch doubles in size. [f it takes 48 days for the
patch to cover the lake, how long would it take for the patch to cover half of the lake? [ENTER
DAYS]

days

1. NYRER-ILEB, BFTHA0TT, NY MER-ILIWESI00EVTT, R—ILRBLWKSTL &

587 ( JR=PA

2. H35808METR, 5 T5BAORRBIENRET. BUHMK 100 AT 100 BoRREZEZICIE. @2

AHBTLLDHL? ( ) &

3. MORICAALUN®HNET. CORMLVBEBA, FOEAMCBEATITEERT, tLEZBVRT

DIC48ENDDETIE, BOEDZBVRSTOLRZFAELABTLLOH? ( ) B

DEMOGRAPHICS

et LnE™
DQ1: What is your gender?
1. Male
2. Female
HEI-OMERIE?
1. 384
2 . aH

DQ2: What is your level of education?

1. High school graduate or less

2. Carrier College, Junior College graduate
3. Undergraduate degree

4. Advanced degree

HB-OERE?

1. BRE, ELETRMN
2 . EMER. EKEE
3. KEE
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4 RERBLE

DQ3: Family and children
1. Unmarried
2. Married, no child
3. Married, with child(ren)

RIEBHE ?
1. R
2 BB, FHaL
3 . BB, FitsY

SECTION 7: Site Survey

Open ended Questions related to the card loan Site
CRICE2ED—RO-2OYAMIBELT, UTOEBRICBEHCHEZLSEETL,

01. What did you think of this site?
COHYAMNIBELT, ESBVWELLEL?

02. What did you like most about the site?
COHA RNTRERN 2 LEZHRMATLEDL?

03. What did you like least about the site?
COHARNTHREBRKBADLEZARATLES?

04. What would you tell a friend about the site?
COHARZERACETELLES, EQOXRSICELETHL?

05. Do you trust the site? And if not, what would be useful to build your trust for the site?
COVANGFEETERLEN?2E LEHTERL 2 LBE, HECMFrHSNEEETES YA

REBBLEBEVETA?

RUVERE., CHHIVEEERLTBLSYF&ESZEVELE,
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H—RO—CHEYTIAA
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A—RO—CHETAA
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Pre-survey introduction

HA—RO—CEHEYTIHAA
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Q2. (Banks 1—5)

Top 5 choicgs
shown here
on separate
pages

ERTY "RMTITHETSES . cBATSECRTICEEZREVY
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ET.

ATEARTLZOLSTE. F0SELRTIRENFSUET. TnTnoJFELL. E4 02 FroSEsTaE

FHEZTOIRUFEMTARITEL.

1. ETH5T5E3

2. 585

3. ¥s55ksmAnW

4. T3EpBL

5. £<¥5E2pal

)] ETXH5T3S85 2< T 5EpBL

1 2 3 3 5
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Website Introduction

Filler Page
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Q6.-Q9. Is asked first with “Orix”, second with “Suruga”, and third with “Acom”
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Shane’s Questions: 1,2, 3

HA—RO—CHEYTAA
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Demographics: DQ1, DQ2, DQ3
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Open Ends: Q1, Q2, Q3, Q4, Q5
h—KO—CHEJL>AE

CREZAN-RO-T o7/ SEALT. AToRRCEECHFLIZLIV,

ZOYCPCRLT. E2BVELEZAE?

COYAPTERESAF I ZECIBETLESR?

|
|

O PTERILALBHHZECBIETLEY?

ZOYAPERACETELES. EQXD2ERWLETH?

Completion page (Language becomes appropriate when link is live)
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Suruga Coded Variables

Coded Questionnaire

Variable Number Question label

qsl sQ1 Age

qs2 sQ2 Have you ever had card loan account?

qs3 sQ3 Have you ever used card loan?

qs4_1 Nl What kind of card loan did you have (do you have)? Card loan offered by bank

qsd_2 Mol What kind of card loan did you have (do you have)? Card loan offered by bank and consumer finance

qs4_3 sQa What kind of card loan did you have (do you have)? Card loan offered by credit finance

qs4_4 sQa What kind of card loan did you have (do you have)? Card loan offered by consumer finance

qs4_5 sQa What kind of card loan did you have (do you have)? Others.

qsdx el What kind of card loan did you have (do you have)? Others, specified

qs5 sQs How many card loans do you have now?

qs6 sQé6 Are you considering a card loan in the near future?

qintrol

gintro2

ql 1 Q1 From the list of providers below, which provider would you consider as a possible provider for a card loan? Rakuten

ql_2 Q1 From the list of providers below, which provider would you consider as a possible provider for a card loan? Orix

ql 3 Q1 From the list of providers below, which provider would you consider as a possible provider for a card loan? Orico

ql_4 Q1 From the list of providers below, which provider would you consider as a possible provider for a card loan? JCB

ql 5 Q1 From the list of providers below, which provider would you consider as a possible provider for a card loan? Mitsubishi Tokyo UFJ Bank

ql_6 Q1 From the list of providers below, which provider would you consider as a possible provider for a card loan? Mitsui Sumitomo Bank

ql_ 7 Q1 From the list of providers below, which provider would you consider as a possible provider for a card loan? Mizuho Bank

ql 8 Q1 From the list of providers below, which provider would you consider as a possible provider for a card loan? Resona Bank

ql 9 Q1 From the list of providers below, which provider would you consider as a possible provider for a card loan? Suruga Bank

ql_10 Q1 From the list of providers below, which provider would you consider as a possible provider for a card loan? Japan net Bank

ql_11 Q1 From the list of providers below, which provider would you consider as a possible provider for a card loan? Cyuo Mitsui Trust Bank

ql_12 Q1 From the list of providers below, which provider would you consider as a possible provider for a card loan? Sumitomo Trust Bank

ql_13 Q1 From the list of providers below, which provider would you consider as a possible provider for a card loan? Lake

ql_14 Q1 From the list of providers below, which provider would you consider as a possible provider for a card loan? Promise

q1_15 Q1 From the list of providers below, which provider would you consider as a possible provider for a card loan? Acom

ql_16 Q1 From the list of providers below, which provider would you consider as a possible provider for a card loan? Aiful

ql_17 Q1 From the list of providers below, which provider would you consider as a possible provider for a card loan? Dic

ql_18 Q1 From the list of providers below, which provider would you consider as a possible provider for a card loan? Shinki

ql_19 Qi From the list of providers below, which provider would you consider as a possible provider for a card loan? Takefuji

q1_20 Q1 From the list of providers below, which provider would you consider as a possible provider for a card loan? Mobit

ql_21 Q1 From the list of providers below, which provider would you consider as a possible provider for a card loan? @Loan

ql_22 Q1 From the list of providers below, which provider would you consider as a possible provider for a card loan? Cash One

ql_23 Q1 From the list of providers below, which provider would you consider as a possible provider for a card loan? Other

qlx Q1 From the list of providers below, which provider would you consider as a possible provider for a card loan? Other, specified

qla_1l Qla You stated that you would consider ____. Of these providers, which are the top five you consider as possible providers for your next card loan?
qla_2 Qla You stated that you would consider ____. Of these providers, which are the top five you consider as possible providers for your next card loan?
qla_3 Qla You stated that you would consider ____. Of these providers, which are the top five you consider as possible providers for your next card loan?
qla_4 Qla You stated that you would consider ____. Of these providers, which are the top five you consider as possible providers for your next card loan?
qla_5 Qla You stated that you would consider ____. Of these providers, which are the top five you consider as possible providers for your next card loan?
qla_6 Qla You stated that you would consider ____. Of these providers, which are the top five you consider as possible providers for your next card loan?
qla_7 Qla You stated that you would consider ____. Of these providers, which are the top five you consider as possible providers for your next card loan?
qla_8 Qla You stated that you would consider ____. Of these providers, which are the top five you consider as possible providers for your next card loan?
qla_9 Qla You stated that you would consider ____. Of these providers, which are the top five you consider as possible providers for your next card loan?
qla_10 Qla You stated that you would consider ____. Of these providers, which are the top five you consider as possible providers for your next card loan?

qla_11 Qla You stated that you would consider . Of these providers, which are the top five you consider as possible providers for your next card loan?
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Qla

Qla

Qla

Qla

Qla

Qla

Qla

Qla

Qla

Qla

Qla

Qla

Q2 - first of top S
Q2 -firstof top 5
Q2 - first of top 5
Q2 - firstof top 5
Q2 - first of top 5
Q2 - first of top 5
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Q2 - first of top 5
Q2 - second of top 5
Q2 - second of top 5
Q2 - second of top 5
Q2 - second of top 5
Q2 - second of top 5
Q2 -second of top 5
Q2 - second of top 5
Q2 - second of top 5
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Q2 - third of top 5
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Q2 - fourth of top 5
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Q2 - fifth of top 5
Q2 - fifth of top 5
Q2 - fifth of top 5
Q2 - fifth of top 5
Q3 -firstof top 5

You stated that you would consider

You stated that you would consider

You stated that you would consider
Overall, | trust the provider

. Of these providers, which are the top five you consider as possible providers for your next card loan?
You stated that you would consider ____.
You stated that you would consider ____.
You stated that you would consider _____.
You stated that you would consider ____.
You stated that you would consider ____.

Of these providers, which are the top five you consider as possible providers for your next card loan?
Of these providers, which are the top five you consider as possible providers for your next card loan?
Of these providers, which are the top five you consider as possible providers for your next card loan?
Of these providers, which are the top five you consider as possible providers for your next card loan?
Of these providers, which are the top five you consider as possible providers for your next card loan?

. Of these providers, which are the top five you consider as possible providers for your next card loan?
You stated that you would consider ____.
You stated that you would consider ____.
You stated that you would consider ____.
You stated that you would consider ___.

Of these praviders, which are the top five you consider as possible providers for your next card loan?
Of these providers, which are the top five you consider as possible providers for your next card loan?
Of these providers, which are the top five you consider as possible providers for your next card loan?
Of these providers, which are the top five you consider as possible providers for your next card loan?

. Of these providers, which are the top five you consider as possible providers for your next card loan?

The provider offers service at a better value
The provider offers more flexibility in loan screening
The provider offers speedier in loan screening

The provider offers better interest rate

The provider is open, honest, and transparent
The provider is willing to assist and support me
| would recommend this provider to a friend

Overall, | trust the provider

The provider offers service at a better value
The provider offers more flexibility in loan screening
The provider offers speedier in loan screening

The provider offers better interest rate

The provider is open, honest, and transparent
The provider is willing to assist and support me
1 would recommend this provider to a friend

Overall, | trust the provider

The provider offers service at a better value
The provider offers more flexibility in loan screening
The provider offers speedier in loan screening

The provider offers better interest rate

The provider is open, honest, and transparent
The provider is willing to assist and support me
| would recommend this provider to a friend

Overall, | trust the provider

The provider offers service at a better value
The provider offers more flexibility in loan screening
The provider offers speedier in loan screening

The provider offers better interest rate

The provider is open, honest, and transparent
The provider is willing to assist and support me
1 would recommend this provider to a friend

Overall, | trust the provider

The provider offers service at a better value
The provider offers more flexibility in loan screening
The provider offers speedier in loan screening

The provider offers better interest rate

The provider is open, honest, and transparent
The provider is willing to assist and support me
1 would recommend this provider to a friend
Purchase Intentions/Likelihood of Purchase
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Q3 - second oftop 5  Purchase Intentions/Likelihood of Purchase

Q3 - third of top 5
Q3 - fourth of top 5
Q3 -fifthof top 5
Q4 -firstof top 5
Q4- second of top 5
Q4 - third of top 5
Q4 - fourth of top 5
Q4 - fifth of top 5

Qs
Qs
Qs
Qs
Qs

Qs
Qs
Qs

Qs
Qs
Qs
Qs
Q5

Qs

Qs

Q6 - for Orix
Q6 - for Orix
Q6 - for Orix
Q6 - for Orix
Q6 - for Orix
Q6 - for Orix
Q6 - for Orix
Q6 - for Orix
Q6 - for Orix
Q6 - for Orix
Q6 - for Orix
Q6 - for Orix
Q6 - for Orix
Q6 - for Orix
Qb - for Orix
Q6 - for Orix
Qb - for Orix
Qb - for Orix
Q6 - for Orix
Q6 - for Orix
Q6 - for Orix
Q6 - for Orix
Q6 - for Orix
Q6 - for Orix
Q6a - for Orix
Qéa - for Orix
Qéa - for Orix
Qéa - for Orix
Q6a - for Orix

Purchase intentions/Likelihood of Purchase

Purchase intentions/Likelihood of Purchase

Purchase Intentions/Likelihood of Purchase

Now we would like to understand how likely you are to acquire a card loan from each provider in which you have indicated an interest.

Now we would like to understand how likely you are to acquire a card loan from each provider in which you have indicated an interest.

Now we would like to understand how likely you are to acquire a card loan from each provider in which you have indicated an interest.

Now we would like to understand how likely you are to acquire a card loan from each provider in which you have indicated an interest.

Now we would like to understand how likely you are to acquire a card loan from each provider in which you have indicated an interest.

The site is easy to use

The site provides accurate and relevant information

The site provides me with sufficient information to make a decision on all card loans beingoffered

The site has useful support tools (such as a calculator or planner)

Card loan offerings can easily be compared

The site is helpful to me in reaching my acquisition decisions

| enjoyed the overall experience of the site

This site appears to be more trustworthy than other sites | have visited

I would acquire a card loan at this site

| would recommend this site to a friend

| would book mark this site

The advisor on this site asked me too many questions

To recommend more suitable loan packages, | wuld be willing to answer more questions

The content was written in a way that | found very appealing

The information and content was presented in a way that | am most comfortable with

Assuming that Orix brount you this website, which providers would you now consider from the list of providers below, as a card loan provider?
Assuming that Orix brount you this website, which providers would you now consider from the list of providers below, as a card loan provider?
Assuming that Orix brount you this website, which providers would you now consider from the list of providers below, as a card loan provider?
Assuming that Orix brount you this website, which providers would you now consider from the list of providers below, as a card loan provider?
Assuming that Orix brount you this website, which providers would you now consider from the list of providers below, as a card loan provider?
Assuming that Orix brount you this website, which providers would you now consider from the list of providers below, as a card loan provider?
Assuming that Orix brount you this website, which providers would you now consider from the list of providers below, as a card loan provider?
Assuming that Orix brount you this website, which providers would you now consider from the list of providers below, as a card loan provider?
Assuming that Orix brount you this website, which providers would you now consider from the list of providers below, as a card loan provider?
Assuming that Orix brount you this website, which providers would you now consider from the list of providers below, as a card loan provider?
Assuming that Orix brount you this website, which providers would you now consider from the list of providers below, as a card loan provider?
Assuming that Orix brount you this website, which providers would you now consider from the list of providers below, as a card loan provider?
Assuming that Orix brount you this website, which providers would you now consider from the list of providers below, as a card loan provider?
Assuming that Orix brount you this website, which providers would you how consider from the list of providers below, as a card loan provider?
Assuming that Orix brount you this website, which providers would you now consider from the list of providers below, as a card loan provider?
Assuming that Orix brount you this website, which providers would you now consider from the list of providers below, as a card loan provider?
Assuming that Orix brount you this website, which providers would you now consider from the list of providers below, as a card loan provider?
Assuming that Orix brount you this website, which providers would you now consider from the list of providers below, as a card loan provider?
Assuming that Orix brount you this website, which providers would you now consider from the list of providers below, as a card loan provider?
Assuming that Orix brount you this website, which providers would you now consider from the list of providers below, as a card loan provider?
A ing that Orix brount you this website, which providers would you now consider from the list of providers below, as a card loan provider?
Assuming that Orix brount you this website, which providers would you now consider from the list of providers below, as a card loan provider?
Assuming that Orix brount you this website, which providers would you now consider from the list of providers below, as a card loan provider?
Assuming that Orix brount you this website, which providers would you now consider from the list of providers below, as a card loan provider?

You stated that you would consider _____. Of these provider, which are the top five you consider as possible providers for your next card loan?
You stated that you would consider _____. Of these provider, which are the top five you consider as possible providers for your next card loan?
You stated that you would consider . Of these provider, which are the top five you consider as possible providers for your next card loan?
You stated that you would consider _____. Of these provider, which are the top five you consider as possible providers for your next card loan?

You stated that you would consider . Of these provider, which are the top five you consider as possible providers for your next card loan?
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Q6a - for Orix
Q6a - for Orix
Q6a - for Orix
Q6a - for Orix
Q6a - for Orix
Q6a - for Orix
Q6a - for Orix
Q6a - for Orix
Q6a - for Orix
Qéa - for Orix
Q6a - for Orix
Qba - for Orix
Q6a - for Orix
Qéa - for Orix
Q6a - for Orix
Qéa - for Orix
Q6a - for Orix
Q6a - for Orix
Q7 - for Orix
Q7 - for Orix
Q7 - for Orix
Q7 - for Orix
Q7 - for Orix
Q7 - for Orix
Q7 - for Orix
Q7 -for Orix
Q8 - for Orix
Q8 - for Orix
Q8 - for Orix
Q8 -for Orix
Q8 - for Orix
Q9 - for Orix
Q6 - for Suruga
Q6 - for Suruga
Q6 - for Suruga
Q6 - for Suruga
Q6 - for Suruga
Q6 - for Suruga
Q6 - for Suruga
Q6 - for Suruga
Q6 - for Suruga
Q6 - for Suruga
Q6 - for Suruga
Q6 - for Suruga
Q6 - for Suruga
Q6 - for Suruga
Q6 - for Suruga
Q6 - for Suruga
Q6 - for Suruga
Q6 - for Suruga
Q6 - for Suruga
Q6 - for Suruga
Q6 - for Suruga

You stated that you would consider . Of these provider, which are the top five you consider as possible providers for your next card loan?
You stated that you would consider . Of these provider, which are the top five you consider as possible providers for your next card loan?
You stated that you would consider . Of these provider, which are the top five you consider as possible providers for your next card loan?
You stated that you would consider . Of these provider, which are the top five you consider as possible providers for your next card loan?
You stated that you would consider . Of these provider, which are the top five you consider as possible providers for your next card loan?
You stated that you would consider . Of these provider, which are the top five you consider as possible providers for your next card loan?
You stated that you would consider . Of these provider, which are the top five you consider as possible providers for your next card loan?
You stated that you would consider . Of these provider, which are the top five you consider as possibie providers for your next card loan?
You stated that you would consider . Of these provider, which are the top five you consider as possible providers for your next card loan?
You stated that you would consider . Of these provider, which are the top five you consider as possible providers for your next card loan?

You stated that you would consider _____. Of these provider, which are the top five you consider as possible providers for your next card loan?
You stated that you would consider _____. Of these provider, which are the top five you consider as possible providers for your next card loan?
You stated that you would consider _____. Of these provider, which are the top five you consider as possible providers for your next card loan?
You stated that you would consider . Of these provider, which are the top five you consider as possible providers for your next card loan?

You stated that you would consider . Of these provider, which are the top five you consider as possible providers for your next card loan?

You stated that you would consider . Of these provider, which are the top five you consider as possible providers for your next card loan?

You stated that you would consider _____. Of these provider, which are the top five you consider as possible providers for your next card loan?

You stated that you would consider ____. Of these provider, which are the top five you consider as possible providers for your next card loan?

Overall, | trust Orix

Orix offers service at a better value

Orix offers more flexibility in loan screening

Orixoffers speedier loan screening

Orix offers better interest rate

Ofix is open, honest and transparent

Orix is willing to assist and support me

| would recommend Orix to a friend

Please rank the providers you have selected in Q6 in order of your preference for your card loan

Please rank the providers you have selected in Q6 in order of your preference for your card loan

Please rank the providers you have selected in Q6 in order of your preference for your card loan

Please rank the providers you have selected in Q6 in order of your preference for your card loan

Please rank the providers you have selected in Q6 in order of your preference for your card loan

How probable is it that you would acquire a card loan package that you have learned about on the site?

Assuming that Suruga bank brought you this website, which providers would you now consider from the list of providers below, as a card loan provider?
Assuming that Suruga bank brought you this website, which providers would you now consider from the list of providers below, as a card loan provider?
Assuming that Suruga bank brought you this website, which providers would you now consider from the list of providers below, as a card loan provider?
Assuming that Suruga bank brought you this website, which providers would you now consider from the list of providers below, as a card loan provider?
Assuming that Suruga bank brought you this website, which providers would you now consider from the list of providers below, as a card loan provider?
Assuming that Suruga bank brought you this website, which providers would you now consider from the list of providers below, as a card loan provider?
Assuming that Suruga bank brought you this website, which providers would you now consider from the list of providers below, as a card loan provider?
Assuming that Suruga bank brought you this website, which providers would you now consider from the list of providers below, as a card loan provider?
Assuming that Suruga bank brought you this website, which providers would you now consider from the list of providers below, as a card loan provider?
Assuming that Suruga bank brought you this website, which providers would you now consider from the list of providers below, as a card loan provider?
Assuming that Suruga bank brought you this website, which providers would you now consider from the list of providers below, as a card loan provider?
Assuming that Suruga bank brought you this website, which providers would you now consider from the list of providers below, as a card loan provider?
Assuming that Suruga bank brought you this website, which providers would you now consider from the list of providers below, as a card loan provider?
Assuming that Suruga bank brought you this website, which providers would you now consider from the list of providers below, as a card loan provider?
Assuming that Suruga bank brought you this website, which providers would you now consider from the list of praviders below, as a card loan provider?
Assuming that Suruga bank brought you this website, which providers would you now consider from the list of providers below, as a card loan provider?
Assuming that Suruga bank brought you this website, which providers would you now consider from the list of providers below, as a card loan provider?
Assuming that Suruga bank brought you this website, which providers would you now consider from the list of providers below, as a card loan provider?
Assuming that Suruga bank brought you this website, which providers would you now consider from the list of providers below, as a card loan provider?
Assuming that Suruga bank brought you this website, which providers would you now consider from the list of providers below, as a card loan provider?
Assuming that Suruga bank brought you this website, which providers would you now consider from the list of providers below, as a card loan provider?
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Assuming that Suruga bank brought you this website, which providers would you now consider from the list of providers below, as a card loan provider?
Assuming that Suruga bank brought you this website, which providers would you now consider from the list of providers below, as a card loan provider?
Assuming that Suruga bank brought you this website, which providers would you now consider from the list of providers below, as a card loan provider?

You stated that you would consider
You stated that you would consider
You stated that you would consider
You stated that you would consider
You stated that you would consider
You stated that you would consider
You stated that you would consider
You stated that you would consider
You stated that you would consider
You stated that you would consider
You stated that you would consider
You stated that you would consider
You stated that you would consider
You stated that you would consider
You stated that you would consider
You stated that you would consider
You stated that you would consider
You stated that you would consider
You stated that you would consider
You stated that you would consider
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Overall, | trust Suruga bank

Suruga bank offers service at a better values

. Of these providers, which are the top five you consider as possible providers for your next card loan?
. Of these providers, which are the top five you consider as possible providers for your next card loan?
. Of these providers, which are the top five you consider as possible providers for your next card loan?
. Of these providers, which are the top five you consider as possible providers for your next card loan?
. Of these providers, which are the top five you consider as possible providers for your next card loan?
. Of these providers, which are the top five you consider as possible providers for your next card loan?
. Of these providers, which are the top five you consider as possible providers for your next card loan?
. Of these providers, which are the top five you consider as possible providers for your next card loan?
. Of these providers, which are the top five you consider as possible providers for your next card loan?
. Of these providers, which are the top five you consider as possible providers for your next card loan?
. Of these providers, which are the top five you consider as possible providers for your next card loan?
. Of these providers, which are the top five you consider as possible providers for your next card loan?
. Of these praviders, which are the top five you consider as possible providers for your next card loan?
. Of these providers, which are the top five you consider as possible providers for your next card loan?
. Of these providers, which are the top five you consider as possible providers for your next card loan?
. Of these providers, which are the top five you consider as possible providers for your next card loan?
. Of these providers, which are the top five you consider as possible providers for your next card loan?
. Of these providers, which are the top five you consider as possible providers for your next card loan?
. Of these providers, which are the top five you consider as possible providers for your next card loan?
. Of these providers, which are the top five you consider as possible providers for your next card loan?
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Suruga bank offers more flexibility in loan screening

i

Suruga bank offers sp in loan scr
Suruga bank offers better interest rate
Suruga bank is open, honest and transparent

Suruga bank i swilling to assist and support me

) would recommend Suruga bank to a friend

Please rank the providers you have selected in Q6 in order of your preference for your card loan

Please rank the providers you have selected in Q6 in order of your preference for your card loan

Please rank the providers you have selected in Q6 in order of your preference for your card loan

Please rank the providers you have selected in Q6 in order of your preference for your card loan

Please rank the providers you have selected in Q6 in order of your preference for your card loan
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You stated that you would consider
Overall, I trust Acom

Acom offers service at a better values

Acom offers more flexibility in loan screening

Acom offers speedier in loan screening

Acom offers better interest rate

Acom is open, honest and transparent

Acom is willing to assist and support me

| would recommend this Acom to a friend

Please rank the providers you have selected in Q6 in order of your preference for your card foan
Please rank the providers you have selected in Q6 in order of your preference for your card loan
Please rank the providers you have selected in Q6 in order of your preference for your card loan
Please rank the providers you have selected in Q6 in order of your preference for your card loan
Please rank the providers you have selected in Q6 in order of your preference for your card loan
Please rate on a scale of 0-10 your likelihood of acquiring a card loan from Acom

I'm usually afraid to express disagreement with my superiors or with important persons

| prefer planning before acting

In choosing my ideal job it would be very important to have sufficient time for my personal life

| see what | read in mental pictures

1 buy products in order to differentiate myself from other people

. Of these providers, which are the top five you consider as possible providers for your next card loan?




Q10 Buying products for my family and friends is more important to me than buying things for myself

Q10 | am detailed oridented, and start with the details in order to build a complete picture

Q10 | value mostly experts' options when | buy a product

Qio 1 enjoy deciphering graphs, charts and diagrams about products and services

Q10 | like detailed explanations

Q10 I'm usually more interested in parts and details than in the whole

Q10 think authority and leadership are very important in my life

Q10 | like to make purchases without thinking too much about the consequences

Q10 1 will read and explanation of a graphic/chart before I try to understand the graph/chart on my own

Shane's Ques: 1 A bat and a ball cost $1.10 in total. The bat costs $1.00 more than the ball. How much does the ball cost?

Shane's Ques: 2 If it takes 5 machines 5 minutes to produce 5 widgets, ho wlong would it take 100 machines to produce 100 widgets?
Shane's Ques: 3 In a lake, there is a patch of lily pads. Every day the patch doubles in size. It if takes 48 days for the patch to cover the lake, how long would it take for the patch to cover half of the lake?
DQ1 What is your gender? ’

DQ2 What is your level of education?

DQ3 Family and children

Number of banks chasen in Q1/Q1a

Firstof top 5

Second of top 5

Third of top 5

Fourth of top 5

Fifth of top 5

Number of banks chosen (When Orix was asked in Qor6/Qoré6a)
Orix first of top 5

Orix second of top 5

Orix third of top 5

Orix fourth of top 5

Orix fifth of top 5

Number of banks chosen (When Suruga was asked in Qsu6/Qsuba)
Suruga first of top 5

Surgua second of top 5

Suruga third of top S

Suruga fourth of top 5

Suruga fifth of top 5

Number of banks chosen (When Acom was asked in Qac6/Qac6a)
Acom first of top 5

Acom second of top 5

Acom third of top 5

Acom fourth of top 5

Acom fifth of top 5

Timeleave
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Status
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StartTime

EndTime
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