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ABSTRACT

The purpose of this thesis is to present a well-grounded approach for explaining
changes observed in the election affording practitioners an analytical method that can
capture both nonlinear and multithresheld characteristics. To accomplish this objective,
we present catastrophe theory representation of the relationships among two events
happening presidential election of the year 2000. In the following sections we discuss,
in turn, the conceptual framework censtruction, the catastrophe theory model, model
dynamics under catastrophe theory. with an illustrative example, and the strategic
implications of this perspective.

Keywords: Catastrophe Theory, Presidential Election, Voting
Behavior, Strategic Voting
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1. Introduction

In 2000, Taiwan’s political landscape changed. The Democratic
Progressive Party (DPP), used to be opposite party, won 2000 ROC
presidential election. Opposition candidate Chen Shui-bian and his running
mate Annette Lu emerged as the winners of the 2000 ROC presidential
election. Chen trounced Vice President Lien Chan and independent James

Soong as Taiwanese overcame any fears of an attack by Beijing.

There were two pieces of interesting changes during this election
campaign: one is the long lead situation turns into well matched in strength
after the financial disclosure of Soong; the other is the big twist of political
state during the ten days before election that caused by strategic voting on

Lien finally.

In observation of poll conducted by TVBS, right after the question of
Soong’s son who had a surprising amount of money deposited while he was
impossible to earn this money during that age, the support rates of Soong

dropped significantly.

Besides the James Soong’s financial affair, there was another interesting
change. There was a blackout period before the election regulated by
Presidential and Vice Presidential Election and Recall Law passed in 1995, no
individual or organization is allowed to publish polling information within 10
days before the election. Consequently, on election night the actual election
outcome came as a shock to many voters: Chen Shui-bian won the presidency
with 39.3% of the popular vote, James Soong with 36.8% and Lien with a

disappointing 23.1%.

Researches related were applied to political theories which focused on

only the social contexture or mainly on the criteria of individuals or election



events. Originally, the nature of change is a kind of catastrophe.

What is catastrophe ? Catastrophe is one of so called New Sciences which

includes Catastrophe, Chaos, and Complexity Theory. Complexity came from
evolution and biology is applied to strategy and organization field recently.
Rene Thom invented catastrophe theory in 1972. This model is a method of

modeling things which changed suddenly by fits and starts.

Catastrophe theory helps to model discontinuous, abrupt changes in a
behavior variable as the result of small, continuous changes in one or more
other control variables. The mathematics of smooth, continuous change
cannot cope well with changes which are abrupt or “sudden”. Models which
result from the use of such mathematics tend to imply that sudden change is

not permissible, or at least not reasonable; and yet sudden changes do occur.

Catastrophe theory allows for-madels for-which abrupt change is not only
permissible but also expected. Instead of experiencing the surprise of
unexpected behavior, one could use catastrophe theory to help to explain and
possibly prepare for sudden changes in which had only “qualitative” data in
which “qualitative management decisions” had to be made
(Karathanos,1994).Research related to catastrophe theory can be divided into

three parts: mathematical bases-geometry of catastrophe sets, and application.

In this thesis, researcher will focus on application.

This is the flowchart of this thesis.
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2. Literature Review

2.1 Relevant studies

Researches on voting behavior are probing into policy orientation - party
orientation ~ party identification ~ leadership and the election input resource, and

so on (Andrew,2001;Matthew 2002). Maurice Duverger proposed that the
election schema would influence the final survival numbers of parties and the
stableness of forming a government in 1951. Recently researches enhance
the application of Duverger’s theory by applying to the possibility of strategic

voting happening.

The short-term factors of voting behavior are economic - the charisma of
party leader and public stands - election campaign style and efficiency ~ mass
media. All the influential factors are under.the contextual of psychological -
social ~ economic -~ ideological. The-:mostimportant voting theories are party

identification model ~ rational choice model.

The party identification model'is based on the voters’ preference to party.
Voters are treated as those who have identification to party and they think
party is “their own”. Voting becomes a way to realize party ideology rather than

the product influenced by interaction of polices ~ characteristics ~ election

activities and mass media report. In this model, the voters' attitude toward
polices and leadership will be developed by party identification. Most of the
time, party identification will be reinforced by group members and social
experience. From this point of view, normal vote of a party can be calculated
through party identification. But the shortage of this model is this model based
on the stable party identification. Recently partisan de-alignment which means
the decrease of party loyalty cause the normal mode of support rate drop even
more collapse of the party.



Rational choice model change the focus from social and social group to
individual. Voting behavior is treated as rational behavior. Voters are based on
their self-interest to do their preferential choice. This model thinks voting is a

way to reach people's goals.

2.2 Voting behavior Theories

2.2.1 Behavior=f (Personal characteristics, Environment)

There is another group dynamic theory taking both individual and
contextual view points. Kurt Lewin relied on his formal theory of human
behavior, field theory, to provide an answer in 1951. Field theory assumes that
the behavior of people in groups is determined by aspects of the person and

aspects of the environment. The formulaB = f (P,E) summarizes this

assumption. In a group context, this formula implies that the behavior of group
members (B) is a function (f)-of the interaction of their personal characteristics
(P) with environmental factors'(E), which include features of group, the group
members, and the situation:Lewin-apphed the Gestalt dictum “The whole is
greater than the sum of the parts” to group. According to Lewin, whenever a
group comes into existence, it becomes a unified system with emergent

properties that cannot be fully understood by piecemeal examination.

2.2.2 Inner evaluation

At the core of political being is personality, which is a central psychological
factor influencing political behavior. It affects other aspects of the thought
process and is itself affected by life experiences, but personalities tend to be
very stable in terms of amenability to change. People are motivated to act in
accordance with their own personality characteristics, values, beliefs, and

attachments to group (Cottam, 2004).

Beliefs and values are a little bit different. Beliefs are defined as

associations people create between an object and its attributes. Beliefs reflect



what we think is true; values reflect what we wish to see come about, even if it
Is no currently true. Values and beliefs are closely related, and when we refer
to political values and belief systems, we call it an ideology, which is “a
particularly elaborate, close-woven, and far-ranging structure” of attitudes and
beliefs.

Attitude is an enduring system of positive or negative beliefs, affective
feelings and emotions, and subsequent action tendencies regarding an
attitude object, which is the entity being evaluated. A standard definition of
attitudes is that they are an enduring system of positive or negative beliefs (the
cognitive component), affective feelings and emotions, and action tendencies
regarding attitude objects, that is, the entity being evaluated (Cottam,2004).
But, people often do things that are seemingly contrary to their own interests,
values, and beliefs. (Forsyth, 1999; Cottam, 2004)

2.2.3 Social Norm

Group members’ interactions-afe-organized and interconnected. Group
members’ actions and interactions are also'shaped by their group’s norms:
consensual standards that descriptive what behaviors should and should not
be performed in a given context. (Forsyth, 1999) Although norms, unseen and
often unnoticed, lie at the heart of its most dynamic processes. Norms within a
group are defined and renegotiated over time, and conflicts often emerge as
people violated norms. When several members form a subgroup within the
larger group, they exert more influence on the rest of the group. When people
manage to place themselves at the hub of the group’s information exchange

patterns, their influence over others also increases.

The strength of linking members to one another and their group-it's group
cohesion-defines its unity, oneness, and solidarity. Groups vary in their level of
cohesiveness. At the individual level, cohesiveness derives from each

member’s attention to other group members, whether this attraction is based



on liking, respect, or trust. And at the group level, cohesiveness reflects that
we- feeling” that joins people together to form a single unit. Thus,
cohesiveness “contributes to a group’s potency and vitality; it increases the
significance of membership for those who belong to the group”. (Forsyth,
1999)

Group also has social identity. This social identity amounts to a shared
perception of themselves as members to the same group or social category.
Social identity (also called collective identity) includes all self-conceptions that
arise from membership in all kinds of social groups, including clubs, cliques,
communities, and religions. The collective self also includes membership in
demographic groups (e.g., | am a Taiwanese) if individuals consider these

gualities important and relevant to their self-concept.

A group , in a very real sense;,is|alive * 1t acquires energy and resources

from its environment, to maintain its structure,-and grow over time. Some
researchers challenged the‘existence-of-groups, but even they could not deny
that people sometimes act differently when'in groups (Forsyth, 1999). Some of
these changes are subtle ones, but cause a big effect. Interacting with other
people can also prompt us to gradually change our attitudes and values as we

come to agree with the overall consensus of the group (Newcomb, 1943)

2.3 Catastrophe Theory
There are seven types of elementary catastrophes. Catastrophes in

systems with only one state variable are “fold catastrophe” ~ “cusp
catastrophe” ~ “swallowtail catastrophe” - “butterfly catastrophe”. Catastrophes
with two state variables are “ hyperbolic umbilic catastrophe” ~ “elliptic umbilic

catastrophe” ~ “parabolic umbilic catastrophe”.



Table1. Seven Catastrophe Types

Catastrophe types | State | Control | Potential function
variable | variable
Fold 1 1 V(x) = x’+ux
Cusp 1 2 V(x) = x"+ux’+vx
Swallowtail 1 3 V(x) = x*+ux’+ vx’+ wx
Butterfly 1 4 V(x) = x*+ tx*+ux’+ vx*+ wx
Hyperbolic umbilic 2 3 V(x,y) = x’+y’+ wxy- ux- vy
Elliptic umbilic 2 3 | vixy)= %Xz_xyuw(quz)_uxﬂy
Parabolic umbilic 2 4 V(x,y) =y + X y+ wx’ + ty’- ux-vy

Catastrophe theory treats system as dynamic. The system dynamics can
change in an infinite number of incremental ways but for there are a limited

number of structurally stable radical ways change can occur.

lan F. Wilkinson1990 applied DOCAS(dynamic open complex adaptive
system )to channels of distribution in particular. A key point concerns the
extent to which earlier workzhas;anticipated such currently fashionable ideas
as evolutionary development,-closed-systems models, ecological theories,
process orientation, systems theory, dynamic formulations based on difference
equations, emergent self-organization, coevolution, predator-prey relationships,
spatial representations of urban development, and so forth.

Hibbert and Wilkinson (1994) apply chaos theory to the dynamics of
marketing systems. Here, they give a good introductory overview of chaos
theory; its relevance to marketing in general; and, in particular, its application
to the understanding of DOCAS-based concepts such as those found in
diffusion models, models of market evolution, or dynamic models of brand
competition. Among other themes, their analysis shows how complex
dynamics can occur in nonlinear marketing models (incorporating feedbacks
and interactions) and how such complex dynamics respond to small changes

in key variables (sensitive dependence on initial conditions or SDIC).



Kauffman applied biology to organization theory. There are researches
applied the work to build a framework of corporate strategy in turbulent
environment. These kinds of environments are characterized by nonlinear

positive feedback, complexity and uncertainty.

Interest in developing more parsimonious approaches to the modeling of
complex behavior has been stimulated by catastrophe theory (Thom 1975;
Zeeman 1976, 1977) and its relative chaos theory (Gleick 1988). These
approaches have become intriguing to researchers in behaviorally based
disciplines such as economics (Alexander et al. 1992), and management
(Oliva, Day, and MacMillan 1988; Sheridan 1983). The models’ strengths are
that they can capture complex behavior by using significantly fewer nonlinear
equations than the number of linéar equations needed to describe the same

phenomena.

Cusp model is one of the simplest to be applied. The basic concept is that
two control variables decide one system-variable. Zeeman 1977 then shows
the basic form of the deterministic cusp model generated by Z3-ZY-ZX, where
Z is dependent variable and XY are the independent variable. Z has two states
and is discrete. This model draws out a folded area. When two control
variables X and Y go to some level, Z will suddenly change to another state.
This sudden change is defined as catastrophe. This has a very important

meaning—quantities changes lead to quality changes.

Complex behavior is captured by movement in and around the folded area,
which is characterized as one of the following five types (Thom 1975; Zeeman
1976, 1977).



Divergence. Looking at points F and G, we see that as the value of Y
increases positively from the origin, small initial differences in the value of X
can result in totally different behavior. In short, small differences in starting

position can result in vastly different and opposite ending positions.

Catastrophe. Sudden, discontinuous shifts can occur along the dependent
variable dimension. If the X and Y values are such that the edge of the fold is
crossed, there is a sudden shift to the opposite surface, which implies a
sudden change in behavior. The vertical shift up from C to D and down from D

back to E exemplifies this behavior.

Hysteresis. Once a sudden shift occurs, a return to the former sheet will not
occur even if the independent variable values-return to the levels they were
when the shift was made. There isialag or hysteresis (inertia) in the process,
which tends to keep behavior at'its.current level. Points C, D, and E

demonstrate this effect.

Bimodality. Within the area of the fold delimited by the cusp, the dependent
variable can take one of two different possible values for a given set of

independent variables.

Inaccessibility. The middle connecting sheet shown as the darkened area is

inaccessible and represents the area of least likely behavior.

10
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Figure 2. Cusp Catastrophe Model

The first empirical paper was Zeeman, Hall, Harrison, Marriage and
Shapland applied to institutional disturbances: riots and takeovers in the
United Kingdom prison. Then Oliva, Peters, and Murthy (1981) developed a
collective bargaining simulation model: Sheridan and Abelson(1983)used and

graphical approach to their study of employee-turnover.

So far, many studies adopted catastrophe theory are related to natural
science including climate prediction, cell automation, ecology vegetation, etc.
Social science concerning catastrophe theory is now doing research in

organization behavior and marketing field.

11



3. Conceptual Framework

3.1 Behavior= f (Inner Evaluation)

Under the simple situation without any other action, voting behavior is
decided by attitude toward candidates. To be for or against a candidate
depends on voters’ inner-evaluation. While one’s attitude toward a candidate
inner-evaluate positively, he will incline to show his support to a candidate;
vise versa. To be specific, voting behavior “Z” is the function of inner

”

evaluation “X”, while Z is either “for” or “against”, and “X” is positive or negative.
The relationship of voting behavior “Z” and inner evaluation “X” is presented in

Figure 3

Z (Against) Z (For)
B +
1 » X (Inner
evaluation)

A

Figure3. When behavior is determined only by inner evaluation
3.2 Behavior=f (Inner Evaluation, Social Norm)

However, voters would act differently from their inner evaluation. Most of
the time people are influenced by others surrounding them. Under this
situation, social norm comes into play. Social norm, which will be denoted as
symbol “Y”, is the force of expectations perceived by the member in a social
group about how all members should behave. Social norm Y is also a value

system that has either positive or negative judgment.

Before performing a behavior, voters will consider about how social norm
wants them to behave. While one’s inner evaluation is in accordance with
social norm, social norm will enhance the inclination of behavior performing.

12



Thus, if a voter inner evaluate a candidate C positive while social norm of C is
positive, this voter will be more possible to vote for C. Similarly, it's more
possible for this voter to be against C, if both inner evaluation and social norm

IS negative.

Nevertheless, inner evaluation and social norm would be of different
attributes. If social norm and inner evaluation are not of the same attributes, to
behave or not to behave, that is the question. If voters’ inner evaluation on
candidate C is positive while social norm is negative, he will confront with the
resistance that may decrease his will to vote for. On the other hand, even if
one’s inner evaluation is negative, he will be persuaded by some reason of
positive social norm such as party loyalty. The dynamic of interaction between

inner evaluation and social nhorm can be analyzed on Figure 4.

There are four possible situations:
Quadrant | : positive inner evaluation X versus negative social norm Y: (X, Y) = (+,-)
Quadrant Il : negative inner evaluation X versus negative social norm Y: (X, Y) = (-,-)
Quadrant Il : negative inner evaluation X versus:social norm positive Y: (X, Y) = (-, +)

Quadrant IV : positive inner evaluation X versus social norm positive Y: (X, Y) = (+, +).

Considering Quadrant Il and Quadrant IV, those inner evaluation and
social norm are of same attributes, social norm gives positive feedback to
inner evaluation, which not only makes voters’ behaviors following their

original preference but also enhances.

On Quadrant | and Quadrant Ill, social norm eases the effect of inner
evaluation, which is of different attributes from social norm, bon behavior, At
Quadrant I (X, Y) = (+,-), the area of “for* behavior will be reduced which
means negative social norm Y (-) weakens the effect of positive inner
evaluation X (+) on behavior Z(for). At Quadrant 11 (X, Y) = (-, +), negative

behavior zone Z (-) will be expanded which means Y (+) weaken the effect X (-)

13



on Z (-). A zone means Z (Against) expands and Z (For) reduces; B zone
represents Z (For) expands and Z (Against) reduces. To differentiate for and

against behavior, catastrophe line L could be found out.

catastrophe Line L

Z (Against) A
|

» X (Inner evaluation)

A

Z (For)

v +

Y (Social norm)

Figure 4. When behavior is decided by both inner evaluation and social norm

3.3 Behavior=f (Social Norm | Inner Evaluation= Constant)

The catastrophe of voting behavior is'the main theme of this thesis.
Assume that each individual has consistent characteristic, given inner

evaluation X fixed. Catastrophe Line L is verified by previous experience.

3.3.1 Given Negative X=X

At the level of negative inner evaluation Xu, the shift of Y goes from Y, to
Y;’make a change of Z, fromz/ toz}. The nature of z| and Z; is totally

different. Y decreases to some extent and Z transforms. The shift of Y means

positive social norm is weakening from point Y,' to pointY,>. But the change of

Z means behavior “for” to “against”. Quantity change of social Y leads to the

guality change of behavior Z

14



1 catastrophe Line L
Z (Against) — g
—X *,
le(xl,le) """"" le
1 1 X (Inner
(X Y A s Yll Z (For) evaluation)

Y (Social norm)

Figure 5 Z=f (Y| X=X1)
3.3.2 Given Positive X = X2

Regarding for positive inner evaluation X=Xz, the change of positive social

norm fromY, to Y or toY,, final behavior Z becomes different. While
positiveY, goes to negativeY,” > behavior Z;falls on the for zone; however,
positive Y, goes to negative Y} '+ behavior z; locates at the against zone.

We find out social norm Y cross over critical point Y reflecting the Catastrophe

Line L, behavior will suddenly change.

3 3
. 4 Z;(Xy,Y;) Catastrophe Line L
I i
Z (Against)Y* [~ '
_ v2 5 ) X (Inner
< §X7 evaluation)
: Z (For)
(A B ¢
I+ Zoawd

Y (Social norm)

Figure 6 Z=f (Y|X=X2)

So far, the projection model of catastrophe behavior is demonstrated.

Given inner evaluation consistent, we analyze change of social norm. After

social norm strides over the critical point of social norm which is reflecting the

Catastrophe Line L, the behavior Z changes suddenly. Catastrophe happens.

15



Take X1 as an example to demonstrate catastrophe model. The dynamic
of three dimension catastrophe voting model and its projection will be shown
as follows. Given Xi consistent, we will see shift of Y (Y,'=>Y,”) make a change
of Z (zZ; > Z}). On the top of behavior model, we can see the process of Z|
goestoz’ confronting a sudden jump. The different nature of zZ; and z; can
be seen as different states on top of the model. The shift of Y means positive
social norm is weakening from point Y, to pointY,>. But the change of Z

means behavior “for” to “against”. Quantity change of Y leads to the quality
change of Z

X (Inner e ahuaﬁon)

Y {Soda{ norm)

Figure 7 The three dimension catastrophe model

Researcher tries to plot the interaction as path dependence as follows:

16
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Figure 8 The interaction between inner evaluation and social norm

The first path is that both inner evaluation and social norm are positive.
This outcome remains as the original-positive. The second path is positive
Inner evaluation versus negative social norm.-Then given inner evaluation
constant, we can find out strong intensity of social norm will change the
circumstance. It becomes negative. Otherwise, weak social norm won't make

any change. Outcome remains the'same as positive.

The fourth path inner evaluation and social norm are different. Strong
intensity of social norm make outcome different. It changes to positive. The
fifth path is weak intensity of social norm. It makes no change. And the final
path is that inner evaluation and social norm remains the same attributes. The

outcome remains the same.

3.4 The Operation of Catastrophe Model

In reality, Catastrophe Line L can be find out while X and Y are of the
different attributes that makes behaviors Z in disagreement with inner

evaluation X. If the intensity of Y is powerful to some extent > the behavior Z of

17



X will change.

A. The intensity of inner evaluation X is defined as -5,-4,-3,-2,-1,0, 1, 2, 3,4, 5
B. The social norm Y is defined as -5,-4,-3,-2,-1, 0, 1, 2, 3, 4, 5,

C. Voting behavior Z can be observed either for or against

For example, to someone, his inner evaluation to some object is located
on X2=2, and the social norm against the object Y2= -4, the behavior Z2will be
negative at Z (against) zone. After a period of time, the social norm against
becomes to Y:iis at point 4, and his inner evaluation changes to negative at

point -2, the behavior Z: against the object will be for action.

"""" Y1
Z1 (-2, 4) v +

Y (Social norm)

Figure 9 The operation of catastrophe model

18



4. Case Description

2000 ROC presidential election is a great reversion. This election is not
only an ending of half a century ruled by Nationalist, but also a real case of

strategy voting.

Chen and Lu of DPP had gathered 4,977,697 votes. Independent James
Soong and running mate Chang Chau-hsiung placed a close second with
4,664,972 votes, while Lien Chan and Vincent Siew, candidates for the current
ruling party Kuomintang (KMT), lagged behind in third place with 2,925,513
votes. Independents Hsu Hsin-liang and Chu Hui-liang garnered 79,429 votes,
while New Party candidates Li Ao and Fung Hu-hsiang gained 16,782. Chen
had 39 percent of the votes, Soong had 37 percent and Lien had 23 percent.
The voter turn-out rate was 82.69%, approximately six percentage points
higher than the 1996 presidential election. Fhe election outcomes were listed

below.

Chen also quickly weighed in“on the question of cross-strait relations,
saying he was willing to handle the issue with the highest measure of good will,
and that in the future he hoped to open up communication, trade and transport
ties with mainland China, and to build a bilateral mechanism of mutual trust in

military affairs.

James Soong came in second place with around 4.6 million votes, but was

still more than 1.5 million votes ahead of the KMT's Lien Chan.

4.1 Data and Sampling

Polls are the sampling measurement of information representing the social
will. The purpose of using poll data is to understand the people’s behaviors
state. There were many survey institutes including schools, government

agencies, private organizations, and mass media. Data conducted by TVBS
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poll center were open ~ complete ~ and neutral, even more, TVBS surveyed

according to incident happening, that made the data itself more proper to

analyze the response after events happening.

In this thesis, researcher uses TVBS Poll Center data surveyed by CATI
(Computer Assisted Telephone Interview). Period of poll data concerned is
from 8/15/1999 to 3/6/2000. Sources were obtained from sampling the last four
characters of telephone number by RDD (random-digit-dialing). The biggest
sampling size and the smallest one is 2092 and 938. Sampling error for n is
+3% at the 95% confidence interval. There were about average 23.17%
undecided. From August 15, 1999 to March 18, 2000,,the average support
rates(%) of Chen -~ Lien, and Soong are 24.8% ~ 20.8% and 29.9% individually.

Before the comparison between poll data before election and election
outcomes, considering there were undecided: part and whose who didn’t want
to claim their stands, the distribution of these unknown part will be assumed
the same as the known part:. However, concerning the support rates of Hsu
and Li were far behind the first three.candidates, both poll and election
outcome will be focused on the first tree candidates to recount the support
rates. The sum of three candidates' support rate in poll and election outcome
was 97.4% and 99.24%.

Undecided Lien
1
23%
’ 21%
Others
1%
Chen
Soong 259,

30%
The Average Support rates of

2000 Presidential Election surveyed by TVBS

Figure 10 The average support rates of 2000 presidential election surveyed by TVBS
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Lien(KMT)
23.10% Chen(DPP)
39.30%
B Chen(DPP)
Soong(Ind.) @ Soong(Ind.)
36.84% B Lien(KMT)

OHsu(Ind.)

The 2000 ROC Presidential Election Outcomes |OLi Ao(New)

Figure 11 The 2000 ROC presidential election outcomes
Table2 The 2000 ROC presidential election outcomes

Presidential VP Political Total
. . . Percentage
candidate candidate affiliation votes
Chen Democratic
Shui-bian Annette Lu Progressive 4,977,697 39.30%
(winner) Party
James Chang
i Independent 4,664,972 36.84%
Soong Chau-hsiung
, Kuomintang
_ Vincent . .
Lien Chan Siew (Nationalist 2,925,513 23.10%
Party)
Hsu Josephine
. Independent 79,429 0.63%
Hsin-liang Chu
Li Ao Elmer Fung | New Party 16,782 0.13%
Votes cast | 12,786,671 | Valid votes 12,664,393
Voter .
82.69% | Invalid votes 122,278
turnout

Source is ROC Central Election Commission.

The assumptions of dealing with this data are (a) there’s no bias in
sampling method, (b) the distribution pattern of the undeclared was the same

as the declared.
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The purpose of this thesis is to demonstrate catastrophe model can be
applied to voting behavior and after-event analysis, poll data and election
outcome will be presented as the voters’ behavior state. By analyzing behavior
state (will be defined as Z) and Social Norm (will be defined as Y), the inner

evaluation of voters can be obtained.

Originally to demonstrate the catastrophe model, having two control
variables can infer to behavior state, but in this thesis, there are only behavior
state data, therefore, how to realize the interaction between two control

variables will be demonstrated.
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5. Catastrophe Application

5.1 James Soong’s financial affair

Before Soong was questioned about his son’s financial affair, he had been
considered as a clean politician and remained higher support rate than the
second place Chen. Good time didn’t last long. This leading trend was
interrupted by the query came from the KMT Legislator Yang, Chi-shiung. On
December 9, 1999, Chi-hsiung Yang held a press conference and revealed
Soong's son, Soong Chen-yuan, who just had graduated from college and
finished military obligation, deposited more than NT$100 million (about US$3.1
million) in his bank account in 1992. The younger Soong was just 24-years old
and was jobless when he received the securities. The affair has had an

immediate impact on James Soong's standings in opinion polls.
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Date and Event

Figure 13 The polls from 11/17/1999 to 1/17/2000
Yang thought the money flows were related to that year's legislative
elections and James Soong's pivotal role in the KMT election campaign.
Soong was at that serving at secretary-general of the ruling party. Soong

denied at first, and involved many people, Teng-hui Lee ~ the Chiang family ~
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Hsu Hsin-liang, into this affair. People thought he might expose a bigger
scandal involving the KMT. Soong held three press conferences, but he
couldn’t explain clearly. Even more, he was vacillating in his explanation that

disappointed his supporter. Soong stumbled over son’s financial affair.

Based on the poll conducted by TVBS Poll Center, the support rate of
Soong dropped down 7 percentage point from 34% to 27% only during three
days after the financial affair broke, According to Presidential Election Update
website, in a poll of 893 people conducted Friday by the United Daily News,
Soong's support rating dropped to 24 percent, down 8 percentage points
compared to a previous poll on November 30. Meanwhile, Chen climbed to 23
percent from 19 percent, and Lien increased his rating by one point to stand at
23 percent. Another poll of 1,069 people conducted by Gallip and
commissioned by SET TV shewed that Soong's ratings had dropped from 36

percent to 28 percent.

This impact on Soong’s support rate was so huge that erodes quarter of
his original support rate. Because Soong rose upon the image of honest and
upright that makes difference from KMT’s long-term “black-gold” burden. This

affair broken made no difference and disappointed Soong’s supporters.

KMT kept up firing on Soong's unfaithfulness and perfidy until they used
the wrong strategy- property entrusted. This argument of property entrusted
shifted the focus off the thorny problem that eased the pain of Soong camp on
January 2nd. The poll data showed the supporters of Soong ran to Chen, after
two weeks there are few supporters of Soong indlined to Lien. The Soong

financial affair accidentally caused a new equilibrium of three forces.
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Table 3 Support rates of candidates

Date | Events Support Rates of
candidates (%)
Lien | Chen | Soong
11/17 | KMT expelled James Soong 19 21 32
11/21 | Start to sign 23 20 32
11/28 | Survey on party image 21 24 34
12/05 | KMT and DPP planned to form union 21 23 34
government
12/09 Soong’s financial affair broke
12/12 | Soong stumbled over son’s financial affairs 18 31 27
12/15 | Soong held the first press conference 23 26 25
12/19 | Soong held the second press conference 23 27 27
12/26 | KMT John Chang love affair broke 20 29 26
12/29 | Soong held the third press conference 22 25 26
1/02 | Chou Hsieh, Chi-ta published;the:outcome of check 21 30 27
account
1/05 | KMT estimated assets to be-entrusted 23 24 25
1/10 | Soong and Chen promoted in-Taipei and 22 26 29
Kaoshiung
1/17 | Two months before the election 21 27 26

Catastrophe analysis

This dynamic effect of financial affair that caused the support rate
changing substantially can be analyzed by catastrophe voting behavior model.
At first, Soong had good reputation that made his support rate higher than
others. Not only those who liked Soong would vote him, but also those who
disliked Soong might vote. Using catastrophe voting behavior model, we can
denote the social evaluation as positive at Y1. Assume that under the
condition of the intensity of social norm and inner evaluation are obtained, and
the Catastrophe Line L is therefore be found, the catastrophe model can
model the Thus, even those who inner evaluate Soong as negative at point X1,
under the Catastrophe Line L assumption, they would behave as positive

action to approve for Soong. Their behavior Z1 is the interaction of voter’s
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inner evaluation and social norm of Soong that falls at the region of approval.

This remained a long time. But after KMT legislator revealed the financial
affair of Soong’s son, the social evaluation changed from positive to negative
immediately which is denoted as the shift from the point Y1 to Y2. At the
negative social norm Y2, even those who inner evaluate Soong as positive like
X2 would changed his original preference to behave disapproval. The behavior
Z2 which was the interaction between positive inner evaluation X2 and

negative social norm Y2 fell on against zone.

From top looked down to X axis, the change of social norm can be
assumed from positive to negative, under the Catastrophe Line L assumption,
support rates can be observed down from 34% to 27%. Those who judged

Soong not well but attracted by his:goed.reputation ran.

27%
e
4% - D
Aoa f/_/‘r\zz(xz Y, C'afc;f/‘ophe Line L
lgains — ’

. X (Inner evaluation
- ' >  on Soon
f AY =Y, -Y, 9)

For

y +
Y (Social norm on Soong)

Figure 14 The catastrophe voting model of Soong'’s financial affair

In 3D model, those who originally inner-evaluate positively not so strong
change their behavior. Phase goes straight from upper phase (for zone) to
lower phase (against zone). This is the quantity changes of social norm leads

to quality change of voting behavior.
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Figure 15 The three-dimension! catastrophe voting model of Soong case

5.2 Strategy Voting

Originally, as time went by to ten days before election, this was the
neck-and-neck presidential election. If there is any chance for strategic voting
to occur and to have an effect upon the race, the following condition would
have to hold. One candidate would have to be clearly behind in the race while
the other two are in fierce competition. Based on the poll data ten days before

the election, the support rates of the first-runner, Lien ~ Chen and Soong, were
individually 33.33% ~ 34.67% ~ 32.00%. With the race as close as it was, there

was little direction for voters to decide whose supporters should defect. In
there was little reason to expect strategic voting. After the ten-day period
(3/8-3/17) while poll couldn't be published, which is regulated by Presidential
and Vice Presidential Election and Recall Law passed in 1995, the election
outcome turned the tables. What happened during the ten blackout period

became the key point to explain the marked shift in voter's preference.
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Dr. Yuan-Tseh Lee gave in his resignation as the president of the
Academia Sinica on March 3, 5 days before the election. Not only his
resignation from Academia Sinica but also his agreement to be advisor to
Chen convulsed the society. From March 10, Dr. Lee took his stands on Chen,
the neutral voters and intellectuals were starting to lean on DPP. Till the night
before election. March 17, the momentum of Chen was higher than ever by Dr.

Lee’s video support broadcasting.

After a week before the election, Chen gained a tremendous momentum
after some of Lee Teng-hui's close friends claimed that Chen was the true
follower of Lee Teng-Hui and after the president of the Academia Sinica, Nobel
laureate Dr. Lee Yuan-Zhe, openly supported Chen. It looked as if Chen
attracted more and more supports from:central voters and elites and could be
the front-runner. As the result, supparters of'Lien and Soong started to wonder
whether they should vote strategically. This competition became pan-blue
against pan-green during the blackout-period. The KMT camp claimed that
Lien was still ahead in all the major polls; suggesting that Soong’s supporters
should vote strategically for Lien. The Soong camp, on the other hand, argued
that Lien was running a distant third and that his supporters should vote
strategically. Besides, PRC Premier Zhu Rongji issued hard line comments on
Taiwan's presidential election like “Nothing doing without a deadline!” “Nothing
doing without force!” The threat of mainland China aroused the antipathetic

mind of Taiwan people.

Because the three front-runners gained over 97.4% support rates, to
simplify the analysis, the size of total will be narrow down on the three
candidate-Lien, Soong, and Chen. The support rate changes during the ten
day blackout can be analyzed by figure 16 and table 4. Originally, 10 days
before election, three candidates gained probably equal strength. After Chen’s

promotion by Dr. Lee and President Lee, even more, threat of mainland china,
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the pan-green part of Lien’s supporters changed to support Chen. The

pan-blue part of Lien didn’t want to see the pan-green winner, and they

changed to Soong camp. This strategic voting behavior makes Lien loss about

10% support rates while 5% ran to Chen and 5% to Soong.

+5§3

h

3/6 3/8~3/17 Blackout period

(]

®Three candidates
were probably of

equal strength. warned.

the:Chen camp:

®Chen promoted ~ Zhu Rongji

®The pan-blue’'part of the Lien
supporters ran to Soong camp o
while the pan-green part ran to

®Lie

3/18 Election
@Soong and Chen
competed the crown.

Soong and Chen

n was far behind

Figure 16 Catastrophe happened during ten days before election

Table 4 The comparison between

polls and election outcomes

3/6 | 3/18 | Difference
Chen 35 40 +5
Soong 32 37 +5
Lien 33 23 -10

)

Many people thought Taipei city mayor Ma should take part of the

responsibility. Taipei city mayor Ma Ying-jeoh, a KMT political star who had

spread information before the election indicating the most poll results still

showed KMT candidate Lien as the front runner. This movement can explain

why pan-blue lost this battle to pan-green. Many KMT supporters believed they

were misled by Mayor Ma to stick with Lien when he actually had the least

chance of winning. The claim of Mayor Ma applied the brakes to this effect of

strategic voting.

30



There are tow conditions that Chen may not win from strategic voting: one
Is the strategic voting makes more and more people to Soong, then Soong
would win; or combining other strategies with Mayor Ma'’s statement, the
outcome would not only retain original supporters of Lien but also attract more

supporters from other camps that make Lien winner.

Based on data of March 6, we can find that ten percent loss of Lien
(23%-33%) was equal to 5 percent gain of Chen(40%-35%) plus
Shoong(37%-32%). Also take January 29 as a basis, we can find the
coincidence of on the basis of March6. Nine percent loss of Lien (23%-32%)
was equal to 8 percent gain of Chen (40%-32%) plus 1percent gain of
Shoong(37%-36%). Strategy voting happens.

Catastrophe analysis

Vertical axis Y will represents social evaluation on Lien while horizontal X
as self inner evaluation on Lien.:Both-X-and ¥ are control variable of voting
behavior. If personal inner evaluation is paositive, then the behavioral
acceptation zone will show as graph. Ten days before election, the social norm

Y can be assumed as positive at Z1 > After ten blackout days, social norm on

Lien weakened from Y1 to Yzfor the reason of Chen’s promotion and there
comes the sayings of “abandon Lien save Soong” or “abandon Lien, save
Chen”. Under the assumption of change from Y1 to Y2, according to
Catastrophe Line L, the influence of X is X1-X2, and the influence made the

support rate ran off 10%.
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Figure 17 The catastrophe voting model of Lien’s financial affair

Strategy voting happens. Because those who like lager the most, they
don’t want to spoil their ballots: In this case; Soong and Chen remained
long —term higher level of support rate: If the difference |Soong-Chen| is very
close, strategy voting will most likely-happen. Then strategy voting will weaken
the strength of herding. That'.can €xplain why Lien lost 10 percent so much.
Look down to X axis, it shortens from33% to 23%. People prevent invalid
ballot from strategy voting. Herding leads to cohesion of group dynamics were
weaken. Coincidently, the ten percentage loss was equal to percentage gain
of Chen and Shoong.
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Figure 18. The three-dimens"ij_dn cat_é%é;_rdﬁbeiVoting model of Lien case

In three-dimensions, we can find out that social norm became weaker.

Who stand at upper state (fof zone) drops to lower state (against zone). Thus

a sudden jump happens. L 11100
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6. Conclusion and Recommendation

This thesis provides a new conceptual model to explain voting behavior.
This is an application of catastrophe theory to analyze voting behavior.
Original cusp catastrophe theory has cusp projection. In this thesis, researcher
simplifies cusp projection to line projection. The difference between cusp
projection and line projection is hysteresis. Researcher discusses sudden

jump rather than hysteresis in voting behavior.

In this case, state variable has bimodality between vote and don’t vote
zone; also we can see sudden jump in Soong’ scandal broke. It turns the
phase from acceptation zone expansion to erosion. To go a step further, we

use catastrophe approach to realize how strategic voting influences ballot.

Strategic voting behavior means that when there are three or more
candidates competing in one certain election, voters, under rational
consideration, think that their most favorite candidate has no chance of
winning at all, and recognize thattheir voting for this candidate will cause their
least favorite candidate to win; therefare, voters can only choose to vote for

their second favorite candidate to avoid from their most undesirable outcome.

In the 2000 presidential election, the three major contenders of Lien Chan,
Chen Shui-bian, and James Soong were equally competitive, which created a
context of strategic voting. This study therefore used “strategic voting” as a
main theme to investigate the voters’ voting behavior in the 2000 presidential
election. It was found that lots of KMT’s votes shifted to the campaigns of
either Chen Shui-bian and James Soong, which more or less demonstrated
voters’ low stability for partisan voting in this election, and to some degree was
a result of voters’ strategic voting behavior. It revealed that Lien Chan, who
was considered the most competent, was always voters’ second best choice
before the election. That is, voters felt neutral towards Lien Chan, who was
neither voters’ most favorite candidate nor the least desired one, and
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additionally Lien Chan had long been the weakest in the poll, which made him
the most likely to be abandoned. The result of the election also showed that
among the voters who adopted the strategy of “abandoning someone to save
another”, fewest chose to “save Lien Chan.” Hence, voters did have “strategic
voting behavior” in the 2000 presidential election, and Lien Chan obviously

claimed the highest percentage of voters’ abandoned candidate.

After analysis mentioned above, we can conclude that while inner
evaluation is of the same attribute of social norm, the state remain stable. If
social norm and Inner evaluation are of different attributes, state goes to
unstable. Then we should concern about intensity of social norm. If intensity of

social norm is strong enough, the state will change to another state.

Remain
Inner Evaluation
&
- ; <2 ¥ Change
Social Norm q,& BN
), Intensity of
< | Social Norm 4
N .
an Remain

Figure 19 The interaction between inner evaluation and social norm

For further studies, using quantitative data could be a way to verify
catastrophe. So far, there is no universal tool. The determinist model and
probabilistic model is still in argument. However, how to measure the variables
of catastrophe voting model is proposed in this thesis for those who are

interested in voting behavior changes.
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Appendix

This is extraction of two pieces of working papers: “A Qualitative Analysis of the Cusp
Catastrophe System” and “An Introduction to the Cusp Catastrophe System”. Original
author is Prof. Chi-Kuo Mao.
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