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Abstract—Reference point effects of top managers exerts an
influence on managerial decision-making behaviors. We introduces
the main idea of developing the decision behavior testing system
designed for top manager in team task circumstance. According to the
theory of the reference point effect, study of testing experimentsin the
reference point effect is carried out. Under manageria
decision-making simulation environment, a platform is designed for
testing reference point effect. The system uses the outcome of the
value of the reference point to report the characteristics of the decision
behavior of top managers.

Keywor ds—reference point effect, decision-making behavior, top
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|. INTRODUCTION

WITH the development of society, human's life become
more and more informational and networked. Faced with
the massive information, to make a reasonable decision
becomes an abnormal difficulty. What ismore, astop managers,
they face with the great pressure and risk. So it is more difficult
for them to make a reasonable decision in rigorous team task
circumstances. In a top management team, every member is
different in knowledge structure, thinking mode, cognitive
abilities, psychological factor, which all lead to the status that it
is hard to make a unified decision. And then, the conflicting
decision making phenomenon occurs. In different managerial
decision-making scenarios, facing with different level of the
pressure, the top manager's decision behaviors will be
influenced by external factors, and then appear the diversified
characteristics of decision-making. Therefore, the study of
testing and evaluating decision makers behavior becomes a
important research focus in management field.

Since Expected Utility Theory was proposed by Von
Neumann and Morgenstern, it is the basis of the modern
decision-making theory [3]. This theory claims that the rational
agent’s behavior selection is totally rational in the uncertain
decision-making scenario. According to maximizing the
subjective expectation utility [4], the rational agent makes a
decision.
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In addition, Expected Utility Theory supposes that the
decision maker’'s preference is constant [5]. But the Prospect
Theory proposed by Kahneman and Tversky says, people will
systematically perform differently with the rational decision
standards, and raise various irrational phenomenon including
framing effect, reference point effect, dominance violation and
so on[1]. When decision is made by top manger in the practical
process, reference point effect perform really important role.
Generally, applying reference point effect can help to get a
satisfied answer. In other words, it will bring bad influence to
decision-making, if you make an improper selection of the
reference point [6]. Therefore, under the frame of the prospect
theory, the article analyses the possible existence of the
reference point effect on top managers, then design a proper
decision-making testing system to measure the characteri stics of
decision making of them, and try to use the outcome of the test
to improve their methods of decision-making to realize the
intent of improving the decision quality.

I1.PROSPECT THEORY AND REFERENCE POINT EFFECT

A. Prospect Theory

Prospect Theory’s proposes to replace the decision model of
Expected Utility Theory with a more practical behavior
hypothesis model [7]. Plenty of experimental studies on
Prospect Theory discovered that decision maker’s behavior is
not rational all thetime, their utility isnot awaysasimple profit
function, and they are not always averse the risk[12]. Behavior
decision maker’s utility can be reflected as a Vaue Functionin
SCurve style (See Fig 1). Thereisaninflection point WO at an
intermediate point which is called reference point. The positive
half axis in the transverse axis represents profit, while the
negative one representsloss. In the range of the profit, the Value
Function is generally concave, while in the range of loss, it is
generally convex. What ismore, in the range of |oss, the slope of
the curve is steeper than the one in the range of profit. That is,
according to the Prospect Theory, in the situation of loss, the
behavioral investors generally prefer risk, while in the situation
of profit, they averse the risk. And the pain they suffered when
they loss is more than the happiness they felt when they profit

[7.
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Fig. 1 Value function of prospect theory

B. Reference Point Effect

There are many behavior effects possibly erigté decision
behavior of the top management team, such as Refefoint

Effect, Framing Effect, Fuzzy Evasion Effect, Caty Effect,
etc...

Generally, the most significant effect is Referereint
Effect. Because of the pervasive existing of thteRmce Point
Effect in decision-making scenarios, decision malkaetl form
their own reference point, and evaluate the refargoint as
the basis for decision making. However, in différecenarios,
the reference point of the decision maker will d®an
Furthermore, it will influence the believable degref the
decision results. Obviously, eliminating the refere point
effect is impossible to most decision makers. Hgidering the
reference point effect when they make a decisibommay
decrease the bad effect of the reference pointteffecording
to the Prospect Theory, the total value V of thespect of
decision is determined by Decision Weighting Funeti() and
Value Function(). n() is a decision weights which is relative to
the prospect probabilityv() reflects the subjective value
quantity which is relative to the reference poantd presume
zero as the reference point generally. Furthermosgtually
measure income value or loss value which is dedidbe
reference point [8]. Therefore, we can get the tiocaof the
reference point of the decision maker by measuringnd
evaluate it as a basis for perfecting the decisiodel.

Ill. DECISIONMAKING SIMULATION ENVIRONMENT OF
TESTINGREFERENCEPOINT EFFECT

In this study, for
decision-making behavior of the top manager, weeltgv a
managerial decision-making simulation environmerd t
simulate the real decision-making environment. dt an
environment of management which is based on reahgexial
cases. It is a online managerial simulation systémthe
simulation circumstance, several decision makemnf@
management team for operating a company.
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Generally, every team includes 4-6 decision makee
attend this managerial simulation. As a top manageteam of
a company, they develop serious management actioter the
market environment simulation and compete with wthe
companies [8]. During the competition, every teanoutd
improve their companies’ competing performance anaoket
position.

Obviously, the managerial decision-making simulatio
system can provide a perfect testing environmenttdsting
various decision-making behavioral effects of thygrmanagers.

Based on the above concepts and ideas, the maalageri
decision-making simulation environment is builtgF2 shows
the main components of the managerial decisionmgaki
simulation environment for testing Reference PEHiffiéct.

Managerial Decision-Making Simulation
Environment

H Login

Users Login

Administrator Login

Il Reference Point Effect Scenario Testd

L

Test Scenarios Selection

H Test Records Query

Decision-Making Behavior Records Query

Team Test Scenarios Records Query

H Output of Test Reports

Output of Financial Reports

Test Results Analysis

L

Fig. 2 Main Components of the Managerial Decisioakivig
Simulation Environment for Testing Reference Pé&iffect

Decision-Making Test Results Analysis

IV. TESTSCHEME OF REFERENCEPOINT EFFECT

A. Test Purpose

In testing procedure, we can get the variatiomefreference
point of the decision maker by testing the variatiof the
decision factors which they decide in differenctuation.

testing the characteristic ofe th Therefore the influence of the Reference Point dEffen

decision-making can be observed. That is to sag th
decision-making simulation environment can test top
management team’s characteristics of decision-ngakiteam

tasks uncertain situation by controlling conditions

B. Test Seps
There are several steps in the process of the test.
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Step 1 is login;

Step 2 is making a choice of the scenario tests;

Step 3 is submitting the testing parameters;

Step 4 is outputting the test results;

Step 5 is backing to the second step for new tdiserwise,
stop the test.

Fill In Decision Parameters

No m
Yes

| Output Test Results

Test Again

Logout

&)
Fig. 3 Flowchart of the Test Steps

C.Test Method

The test team is made of one or several decisik@mavho
participate the decision-making behavioral testiegery team
manages a virtual corporation in
simulation environment. Their enterprise’s totapital is 1
million. For simplifying the analysis of Referenkeint Effect,

Yes

the value of R&D expense, marketing expense, dapit

investment, domestic production remain constant ©hly
variable is demand quantity which is differs infelieént time
guantum. On this basis, test team makes a deaidiselling
price to compete with other corporations for gettimore
market share and enlarging profits. After the fisseép of
decision-making, according to their enterprise nganzent
condition, decision-maker makes a second decisidhd next
step of decision-making.
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Such as, Fig. 4 describes an experiment schentesfimg. In
this experiment, test team makes the first decisibselling
price. Hint from managerial decision-making envirant says
that there may be 50% possibility that this progudemand
guantity is 200,000, there may be 50% possibilitst tthis
product’s demand quantity is 300,000.

Test team can make a choice of selling price bet&2©00
and $3000. If the selling price is $2000, it me#mst every
product’s profit is less than the profit of sellipgce $3000. But
the market share of selling price $2000 is more tha market
share of selling price $3000. Test team shouldmeté the
relationship between demand quantity and sellinicepr
Decision maker should make a second decision imée step
of decision-making according to the profit or lossthe second
step of decision-making, test team make a decialmut the
selling price of the second time quantum accordimgthe
enterprise management condition after the firgt.stest team
should make a choice of selling price between $1800
$4000.

First Step of Decision-Making (Demand Quantity:
50% Impossibility 200,000/ 50% Impossibility
300,000)

Choose Selling Prit
$200( $300(
Vv

Second Step of Decision-Making (Enterpris
Management Condition Changed After The Fiflst
Decision

Choose Selling Pric
$100( $400(

Fig. 4 Description of the Experiment Scheme

In the first step of decision-making, test teamuttianake a
choice of selling price between $2000 and $300@rakg to
the hint of the demand quantity. Hint from managieri
decision-making environment says that there may50&b
possibility that this product’s demand quantitg@9,000, there
may be 50% possibility that this product’s demandmjity is

00,000. After submitting selling price, managerial

ecision-making environment output the accountiegort of
the company managed by test team. In the secog sth
decision-making, test team make a second decismording to
the accounting report from the first stage of deaisnaking.
Test team should make a choice of selling pricevéen $1000
and $4000.

Test team should repeat this kind of experimenépladping
for unless than 10 times. Then, the system chathgedemand
quantity in different time by changing the time amemand
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quantity function. Meanwhile, according to the beftand
parameters, the system controls the selling priteotber
companies to compete with the company of test feammarket
share so that it can get different profit resultserefore, test
team makes diversified decisions so that it cantegtteam’s
weighting function of decision-making, value fumeti and
decision propensity after reference point
Furthermore, the tester can observe the deficienicyits
decision-making.

V.ANALYSIS AND UTILIZATION OF REFERENCEPOINT EFFECT
SCENARIO TESTRESULTS

A. Analysis of Test Results

For analyzing easily, this article keep analyzimg tiest based
on the example in the above sections.

By changing the parameters, decision makers makérst
decision. If the test team profits and choosesféhe selling
price $1000 in the second step of decision-makimyeans that
test team is overly conservative and biases rigksion. If the
test team profits and chooses the more one $400@ isecond
step of decision-making, it means that test teaafeps risks. If
the test team loses and chooses the few sellicg $1000 in
the second step of decision-making, it means #e&ttteam is
overly conservative and biases risk aversion.

If the test team loses and chooses the more or@0%4Ghe
second step of decision-making, it means thattéesh prefers
risks. It is described as a decision tree showkign5.

B. Utilization of Test Results

Based on the above analysis, this experiment rewbal
change of reference point along with parametersxgdan
different conditions, which decision makers may trehgring
decision making. And, decision makers can seeaedf the
changing of decision-making reference point alonghw
parameters change. Therefore, it can be used tmwmphe
quality of decision-making.

$1000
Profit
Decision2
$4000
$1000
Loss

Decision1

Decision2
$4000

VI. SUMMARY

This article based on managerial decision-makimykition
environment, designs test schemes for Referenae Eéfect
and gets the tendency of reference point and aecisaking
changes in different conditions. Furthermore, itpoii the
analysis results of decision makers’ decision-mgkin

is chdngecharacteristics, so that decision makers can ingrtheir

decision behavior. This article only cites one dasexplain the
experiment scheme for testing Reference Effectei3ified

experiment schemes can be performed by changirmgneaers,
such as selling price, demand quantity, marketkmgeases and
so on. Furthermore, the tendency of the referenod phanges
in different conditions of the decision maker idrigetested.
After that, we can keep studying on top managertesnin’s

characteristics of decision behavior based on otiemision

behavior effects to help them improve the ratidpalbf

decision-making.
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Fig. 5 Decision Tree
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