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Abstract— The internal reference point of traveler’s decision-making is dynamic in nature. Public transport ridership considers a 
decision based on the utility value of gains and losses which can be modeled by using mental accounting theory. The objective of this 
research is to investigate the dynamic of internal reference points for public transport ridership after implementing transport 
policies. It describes the decision of travelers’ behavior when facing the dynamic value of the utility, whether it is increasing, 
decreases or stable. In this study, a traveler’s behavior model based on mental accounting theory was developed. The result showed 
that the public transport ridership’s are more likely to change their reference point when realizing gains than losses for transport 
policies. Furthermore, the way of public transport ridership combines the decrease and increase of the utility value showed that 
travelers tend to consider which gains and losses occurred simultaneously. Therefore, the integration outcome is more desirable than 
segregation outcomes, and revealed that mental accounting theory plays a major role in public transport ridership. This survey was 
conducted for the short-term distance trip, particularly in shopping trip from the residential area (origin) to Community Business 
District (destination) in Matsuyama city, Japan. 
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I. INTRODUCTION 

A traveler’s decision-making is constantly confronted 
with the option to use a private car or public transport to 
reach the destination. All transport users want to achieve the 
maximum utility by using alternative transport modes. The 
maximum utility that derived from the neoclassical 
economics is commonly used in the transport planning and 
policy system. It might be argued that in the main perception 
of travelers: rational behavior, consistent and efficient 
choices are assumed to obtain the maximum of their 
economic utility [1]. Their perception of uncertainty in terms 
of travel time, travel cost, and satisfaction makes them 
underestimate and overestimate, whether they are going for 
traveling in gains or loss area. Improving the public transport 
mode service can influence the intention of public transport 
ridership use public transport alternatives such as  buses, 
light rail transit and the underground train [2]. Transport 
Demand Management (TDM) is widely adopted in the 
transport field in many cities over the world. It consists of 
several policies and strategies including expert advisory 

system that can be used to support transportation system [3]. 
Prospect theory (PT) has proposed a set of common 
assumptions that offer an alternative account of individual 
decision making under risk [4]. In 1985, a similar descriptive 
alternative to the deterministic economic theory of consumer 
choice was studied by Thaler. The study found a new 
concept in three distinct areas: coding gains and losses, 
evaluating purchases (transaction utility), and budgetary 
rules [5]. Prospect theory is a descriptive theory based on 
finding from cognitive psychology [6], and psychology in 
transport science is widely known as travel behavior 
research. The psychology of traveler is how they reach the 
maximum utility when performing traveling. Prospect theory 
has been widely applied in many studies and particularly 
applied in travel choice behavior. Prospect is based on 
observation of people’s stated choices among risky 
alternatives [7]. The application of prospect theory is 
expected to provide a model approach for modeling travelers 
decision-making based on the internal reference point. The 
reference point in commuter departure time choice 
determines how an outcome may be viewed. In departure 
time choice research, the commuter might have more than 
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one area when the outcome evaluated of a decision. One area 
for gains, another area for losses [8]. The decision-making 
process of passenger is calculated in cumulative prospect 
theory approach, the traveler is more interested in a 
minimum waiting time [9]. In order to identify the analysis 
of travel choices under risk and uncertainty, descriptive 
approach can be better addressed than normative approach. 
The travelers usually behave irrationally in response to risk 
and uncertainty as well as in predicting the normative model 
the traveler choice generally violate [10]. Modeling travel 
choice behavior can be well explained using prospect theory 
and cumulative prospect theory. When commuter faced with 
the gains area, they tend to risk aversion. When faced with 
the losses area, the commuter is greater degree of risk 
seeking, and relative sensitivity of losses to gains [11]. The 
behavior of Taiwanese freeway drivers can be analyzed 
using cumulative prospect theory (CPT) model feature. Loss 
aversion and weight function is a main part of CPT feature 
which utilized to investigate the potential of gains or losses  
[12]. In addition, in Hongkong, public transport is operated 
by three company operators such as bus franchise, bus non-
franchise, and railways. Of the three operators is competition 
each other’s. Public transport policy plays a main role to 
increase the number of passenger.  The passenger prefer to 
choose public transport operator that arrive earlier rather 
than the one with lower fare [13]. Prospect theory and 
mental accounting theory has been developed to modeling 
travel behavior choice considering internal reference point. 
In choosing travel mode, internal reference point plays a 
prominent role in choice of public transport modes [14]. 

In mental accounting concepts, Thaler (1999) revealed 
three components of mental accounting theory 
corresponding to the consumer choices; the evaluation of 
perceive and experience, the assignment of activities to 
specific account, and the frequency of account. The choice 
of the consumers are influenced by mental accounting [15]. 
Other research has identified that by using mental 
accounting theory, the perspective value of consumer online 
can be influenced  through monetary factors (i.e., perceived 
price), non-monetary factors such as convenience, pleasure, 
and perceived risk [16]. Shifting of reference point depends 
on the evaluation of gains and losses. For cost and time 
attribute the individual is average increase in loss aversion, 
whereas for punctually attribute, the individual is a 
substantial decrease [17]. There are two ways implied to 
identify the reference point in invasive medical procedure: 
by drawing attention to future disability and by drawing 
attention to past disability. Reference point might be in right-
side of baseline health and might be in left-side of baseline 
of health [18]. In security trading domain, shifting reference 
point can be adopted in the upward position after stock 
investment gains and down-ward position after losses when 
reference point measured in same nominal of money [19]. 
Dynamic reference point depends on the prediction of gains 
or losses. When decision maker predict gain in first session, 
they will reject the second session, when decision-maker 
predict loss in first session, they plan to take second session  
[20]. As far as we are aware, there are a few studies have 
observed the effect of the travel mode choice using prospect 
theory when the internal reference point is dynamic. 
However, the study of internal reference point using 

prospect theory is widely used in the marketing research 
field as explained in earlier. 

The objective of this study is to investigate the dynamic 
of the internal reference point of public transport ridership 
after implementing transport policies. The data is analyzed 
using a binomial logit model approach based on mental 
accounting theory to find out the influences of internal 
reference points. 

With those facts in mind, it seems that internal reference 
in the marketing research could also be a suitable tool to be 
applied in travel behavior research. This study hypothesizes 
the dynamic of the internal reference point is integrally 
mentally-related to the way of people counts for gains and 
losses. In this context, fare reduction, cash back and mobility 
management policies are utilized to investigate the dynamic 
of the reference point over the public transport ridership. 

II. MATERIALS AND METHODS 

A. Study Area 

The research was conducted in Matsuyama City which is 
the capital city of Ehime Prefecture, Japan. Around 515,183 
inhabitants, which consist of 240,254 men and 274,929 
women distributed over an area of 429.05 km2. The 
population density of inhabitants/km2 is almost 1.199 and 
the number of households is of 235,178 [21]. The city of 
Matsuyama is a small area. The distance between a 
residential area and central business district (CBD) is not so 
far. Therefore, it does not need much time to reach the 
destination to such area. In the city, commuter tends to use 
the private car rather than public transport. Therefore, it is 
interesting to analyze how the intention of private car user 
could be shifted to use public transport and to what extent 
transport policies can influence the public transport ridership, 
particularly in the short-distance trip. This city provides 
several transport modes such as bus line (Orange line, 
Iyotetsu, Japan Railways), taxi, and bicycle. 

B. Data Collection and Analysis 

The travelers were chosen as the primary sampling unit. A 
structured questionnaire was administrated to the randomly 
selected of 148 respondents. Those who are agreed to 
participate were interviewed. This study emphases on short-
distance trip, for example, traveling from resident area as 
origin to central business districts as destination such as 
Gintengai, Okaido, and Takashimaya. Stated preference (SP) 
is widely used in travel behavior research and practice to 
identify behavioral responses for choosing the situation. In 
this case, the SP is not revealed by the modified existing 
choices. However, the revealed preference model is also 
introduced in SP for predicting response due to anticipating 
question [22]. Some aspects that covered in the 
questionnaire are as follows; 

• Socio-economic and demographic characteristics, 
including: gender, age category, driver license, car 
ownership, and zip code. 

• Transport user characteristics, including: the most 
frequent mode of transport used such as private car or 
public transport per week, the most frequent purpose of 
transport user goes to CBD, stated preference questions 
corresponding reference points such as perceived cost, 
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reservation cost, fair cost and actual cost, as well as 
travel time. 

• Experimental scenarios: the questionnaire consists of 
fifty-two questions. It is divided into three scenarios of 
pre-post transport policy implementation: fare 
reduction, cash-back, and mobility management. 

Stated preference is utilized in order to describe the 
hypothetical scenarios. 

TABLE I 
HYPOTHETICAL SCENARIOS 

Disc 
pattern 

disc 
rate 

cost pay 
(JPY) 

cashback 
(JPY) cost rate 

1 2 3 = (1/2) 4= (3/2) 
1 10% 2000 200 0.1 
2 10% 5000 500 0.1 
3 20% 2000 400 0.2 
4 20% 5000 1000 0.2 
5 50% 2000 1000 0.5 
6 50% 5000 2500 0.5 

 
Table 1 shows the hypothetical scenarios of public 

transport fare, it consists of six discount patterns. The 1st and 
2nd discount pattern are provided to calculate 10% discount 
rate for 2000 JPY and 5000 JPY cost pay, for 3rd and 4th 
discount pattern are provided to calculate 20% discount rate 
for 2000 JPY and 5000 JPY cost pay, and for 5th and 6th 
discount pattern are provided to calculate 50% discount rate 
for cost pay. Discount rate and cost pay are provided to 
calculate the amount of cash-back and fare reduction policy. 
Also, to provide the respondents who asked correspondent of 
the reference point for public transport fare before and after 
applying 6 hypothetical scenarios. This research analyzes the 
reference points in three attributes: reference point in the 
travel time (TT) and travel cost (TC) for public transport, 
also reference point in travel time for private car. Both travel 
time and travel cost for public transport seek the reference 
point in terms of actual, perceived, fair, and reservation time 
and cost respectively. Whereas, travel time for private car 
seeks in average, maximum, and minimum travel time. 

There are two scaling functions can be found in prospect 
theory; the value function and weight function. The value 
function represents a prospect (i.e., possible outcomes and it 
consequences) in terms of the increase and decrease in the 
amount of asset from a reference point and weight function 
represents a scale of the probability [8]. Thaler (1985) 
introduced four ways of joint outcome in the mental 
accounting and consumer’s choice for consumer behavior. 
The joint outcome combination consist of: firstly, multiple 
gains (pure gains), involving two positive events; secondly, 
multiple losses (pure losses), involving two negative events; 
third, mixed gains, involving a large gain and a small loss; 
fourth, mixed loss, involving a small gain and a large loss 
[23].   

Transport policy has continuing been developed in the last 
few decades concerning how to increase public transport 
usage instead of the private car. This study analyzes the 
impact of transport policies on the public transport ridership, 
particularly, the impact of transport policies before and after 
implementing transport policy which the internal reference 

point refers to mental accounting theory. The dynamic of the 
internal reference point (IRP) can be shown in Fig. 1. 

The initial evaluation of the reference point before 
implementation of transport policy (RP1) is designed for a 
current position of fair cost. The second evaluation of the 
reference point after implementation of transport policies 
(RP2) is also made against a current position of fair cost. A 
different position corresponding to gain and losses over the 
RP1 and RP2 is made as a final decision. This description 
suggests that the dynamic of the reference point depends on 
the utility value of gains and losses. 

 

 
Fig. 1  Dynamic IRP after implementing transport policy 

 
A detail of a specific implementing transport policies is 

shown in Fig.  1. � axis defined as transport fare (JPY) and 
�������	 as utility function used to investigate the reference 
point before and after implementing transport policies. 
�
����	defined as utility function used to investigate the 
reference point before implementing transport policies.  
�
�
��	defined as utility function used to investigate the 
reference points after implementing transport policies. 
Reference points refer to the � axis value which is assigned 
zero utility by the utility function, it can be in gain or loss 
area. There are three transport policies will be analyzed as 
follows. 

1)  Fare Reduction (FR) Policy: One of the transport 
policies is fare reduction. In fare reduction policy, travelers 
are assumed that they receive fare reduction directly when 
make a payment for buying a ticket. This transport policy is 
expected to influence the intention of travelers to use public 
transport. The dynamic of the reference point after 
implementing FR, and its impact on the utility value of gains 
and losses depicted in Fig. 1. RP1 and RP2 define the 
reference points before and after implementing FR over 
utility base �������	. A shift in the losses area reflects a 
left-side shift of reference point from utility base �������	 
to RP1. And a shift in gains area reflect a right-side shift of a 
reference point from utility base �������	 to RP2. Ridership 
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evaluation to gains and losses depends on a current reference 
point of which utility value is considered. Fig. 2 describes 
the relationship between the dynamic reference point and the 
discount rate for fare reduction policy. 

 

 
Fig. 2  Fare reduction policy 

 
As shown in Fig. 2, after implementing fare reduction 

policy, the change of reference point in the decrease position 
for the discount rate 10 % of 2000 JPY and 10 % of 5000 
JPY are 6.9 % and 11.5 % simultaneously. Furthermore, for 
the discount rate 20 % of 2000 JPY and 20 % of 5000 JPY 
change of reference point is 6.7 % and 14.3 % respectively. 
Whereas for the discount rate 50 % of 2000 JPY and 50 % of 
5000 JPY the value of the change in reference point become 
64.3 % and 35.7 % correspondingly. On the other hand, in 
the stable position for the discount rate 10 % of 2000 JPY 
and 10 % of 5000 JPY the change of reference point is 89.6 
and 80.8 % in order. For the discount rate 20% of 2000 JPY 
and 20% of 5000 JPY is 93.3% and 85.7% change of 
reference respectively. In addition, for discount rate 50% of 
2000 JPY and 50% of 5000 JPY change of reference point is 
35.7% and 64.3% subsequently. In the increase position, the 
discount rate 10 % of 2000 JPY and 10 % of 5000 JPY there 
are 3.5 % and 7.7 % change of reference point 
simultaneously. There is no change of reference point for 
both the discount rate 20 % and 50 %. It can be said that the 
reference point of public transport ridership mostly stable 
and significantly decrease as a discount rate increased. 

2)  Cash-back Policy 

Cash-back policy is also utilized to observe the dynamic 
of internal reference point. In cash-back policy, the amount 
of payment is stable, but the amount of cash-back might be 
evaluated by gain frame. In this context, payment by cash-
back policy, public transport ridership feels that they are in 
losses area due to payment by cash-back must be paid earlier. 
However, they will get gains in total payment by cash back. 
Cash-back policy might be a little bit different with fare 
reduction in terms of evaluating the utility of gain and loss. 
In cash-back policy, passengers do not receive fare reduction 
directly at the time ticket is paid, however they will receive 
the money back in the certain time, whereas fare reduction 
policy, passengers get fare reduction directly at the time the 
ticket is paid. By this phenomenon, we acquire some 

theoretical predictions regarding cash-back policy refers to 
the silver lining effect. The relationship between the 
dynamic reference point and the discount pattern of cash-
back policy in Fig 3. 

 

 
Fig. 3  Cash-back policy 

 
Fig. 3 describes the reference point of public transport 

ridership differs in any level of the discount pattern after 
implementing cash-back policy. It can be seen that in the 
decrease position the discount rate 10 % of 2000 JPY and 10% 
of 5000 JPY resulted in 3.4 % and 11.5 % change of 
reference point. For the discount rate 20 % of 2000 JPY and 
20 % of 5000 JPY the change of reference point is 6.7 % and 
14.3 % respectively. In addition, for the discount rate 50 % 
of 2000 JPY and 50 % of 5000 JPY change of reference 
point is 35.7 % and 14.3 % subsequently. Additionally, in 
the stable position the discount rate 10 % of 2000 JPY and 
10 % of 5000 JPY gives each 82.8% and 76.9 % change of 
reference point. For the discount rate 20% of 2000 JPY and 
20% of 5000 JPY change of reference point is 70 % and 75 % 
in order. Moreover, for the discount rate 50% of 2000 JPY 
and 50% of 5000 JPY change of reference point is 35.7 % 
and 57.1 % correspondingly. In the increase position, for the 
discount rate 10 % of 2000 JPY and 10 % of 5000 JPY 
change of reference point is 13.8 % and 11.5 % respectively. 
For the discount rate 20 % of 2000 JPY and 20 % of 5000 
JPY is 23.3 % and 10.7 % change of reference point in order. 
Furthermore, the discount rate 50 % of 2000 and 50 % of 
5000 JPY gives the value of 28.6 % and 28.6 % in a change 
of reference point. 

The decrease reference point is lined up as the discount 
rate increased, but it is not significant. Whereas, the increase 
reference point is increased significantly as monetary 
amounts of cash-back increased. 

3)  Mobility Management 

The mobility management policy is also utilized to 
evaluate the dynamic reference point. In this research, 
mobility management focused only on CO2 emission from 
public transport and private car. The information about CO2 
emission toward travelers is expected to increase the 
awareness regarding the emission and assisted to them make 
a travel decision. Shifting of reference points depends on the 
utility value of gains and losses. If public transport ridership 
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feels that they obtain gains from this policy, so that they will 
maintain its position in gains domain, however if they feel 
that the policy would give less benefit, then they would not 
consider for shifting to use public transport. Travelers 
perceived that there is no direct advantage from this policy 
due to long period of benefit acquisition from mobility 
management policy. Therefore, the movement of the 
reference point is less significant. 

A finding on travel choice correspondent to CO2 emission 
suggests that transport user who less information about CO2 
emission, they do not consider the effect of CO2 emission  
[24]. Also, people who are less informed on CO2 will affect 
their interpretation of how sustainable something is. On 
another study observed that there is effects CO2 amount 
toward perceived differences and loss framing of CO2 
emission information influences transport choices [25]. This 
study is based on the frame that in Japan, transportation 
sector contributes to 20% of CO2 emission and 
approximately 55% out of the 20% is from the private car 
contribution. Description of CO2 emission that would lead 
to climate change and therefore should be avoided was not 
considered. The relationship between dynamic reference 
point and value of CO2 emission as described in Fig. 4. 

 

 
Fig. 4  Mobility management policy 

 
We assume that CO2 ratio valued from 5 – 15 means the 

quite ratio of public transport ridership, the value less than 5 
or more than 15 which means that the underestimate and 
overestimate value of the ratio respectively. Fig.  4 shows 
that ratio emission tends to stable at the value of more than 
15 and among 5-15, slightly increase and tends to decrease 
at the value of less than 5. It might be concluded that in this 
policy reference point tends to be stable.  

III.  RESULTS AND DISCUSSION 

Collecting data using the stated preference (SP) 
questionnaire survey was used. Parameters were determined 
by employing binary logit model formulation. We divided 
three-part sub-sections to describe the main result. 

A. Results 

1)  Setting of Reference Point 

The reference point is a zero-asset position from which 
the deviation measured each prospect as a gain or loss [8]. 
Public transport ridership conscious of the convenience of 
public transport system, planning a journey trip, transport 
mode or schedule of public transport in order to take 
decision making. Public transport ridership perceived a 
reference point might represent a threshold value that the 
differences between gains and losses in the context of travel 
behavior modeling. By using binomial logit model, we 
analyze attribute such as travel time and travel cost for 
public transport, and travel time for private car. By the three 
attributes, hereafter, it was then determined fair travel cost of 
public transport as reference point due to McFadden pseudo 
value ��
 is closer to 1 and AIC an Akaike’s Information 
Criteria is smallest. The value of AIC and ��
  are 283,53 
and 0,21 respectively. For a binary choice model, the value 
of goodness-of-fit McFadden pseudo ��
 is in range of 0 to 
1. The value closer to 1 is considered as much better [26]. 

2)  The Dynamic of Reference Point for Fare Reduction 
Policy 

The reference point in the travel cost for public transport 
was estimated after implementing fare reduction. It found 
that there were 113 travelers in a stable position, 25 travelers 
were in the decrease position, and 3 travelers were in the 
increase position. The reference point (RP) increased if the 
value of RP after implementing fare reduction went up, and 
it decreases if the value of RP went down. However, the 
value was stable if RP before and after implementation is 
equal. Also, it was found that the mean of RP in before and 
after implementing fare reduction is 204,25 and 192,19 
respectively. It showed that in individual-level, reference 
point after implementing fare reduction tends to decrease. 
Travelers tend to behave differently when information is 
framed in terms of gains and loss. In prospect theory, the 
value function curvature of gains and losses are assumed to 
be concave and convex respectively. It is consistent with the 
data that have been analyzed. The estimation results of fare 
reduction, cash-back and mobility management describes in 
Table 2. 

In previous analysis found that the reference points (RP) 
after implementing fare reduction tends to increase. It means 
that if reference points decrease, gains area will increase, 
and losses area will decrease, hence the value of utility 
function would be automatically increased. If the reference 
points of the travelers increase, it means the gains area will 
decrease and losses area will increase. It is consistent with 
mental accounting theory. Table 2 shows estimation result of 
fare reduction, cash-back, and mobility management policy. 
It seems that the variables of fare reduction policy such as 
the frequency of public transport and ratio of fare reduction 
would give more significant in implementing this policy. 

3)  The Dynamic of Reference Point for Cash-back Policy 

The reference point of fair travel cost for public transport 
after implementing cash-back policy showed as an 
individual level that 99 travelers were in the stable position, 
25 travelers were in the increase position, and 17 travelers 
were in the decrease position. Additionally, the mean of the 
reference point before and after implementing cash-back is 
2014,25 and 206,59 respectively. With those fact in mind, it 
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could be interpreted that the reference point tends to increase 
after implementing cash-back policy. It could also be 
concluded that the reference points of public transport 
ridership are dynamic. It depends on the gains and losses 

domain. As shown in Table 2 the most significant variable of 
cash-back policy is gender particularly male, the frequency 
of public transport and the amount of cash-back.  

 

TABLE II 
ESTIMATION RESULT 

Variables 
Estimation Result 

Fare Reduction Cash-back Mobility Management 
Estimates t-statistic Estimates t-statistic Estimates t-statistic 

�� -1.56 -2.89 -1.00 -1.79 -0.87 -2.08 

�
 1.74 3.08 1.35 2.40 1.44 3.34 

male   1.13 2.76   

Age 30     0.69 2.03 

Frequency of PT -0.12 -1.96 -0.11 -2.16 -0.11 -2.10 

Amount of CB -0.24 -2.33 

Rate FR -3.69 -3.76 

CO2 Answer 0.04 -0.37 

N observations 113.00 113.00 113.00 

 
 
4)  The Dynamic of Reference Point for Mobility 
Management Policy 

Based on the estimation results, it found 75 travelers were 
in the stable position, 21 travelers were in the increase 
position, and 45 travelers were in the decrease position. In 
addition, the mean of the reference point before and after 
implementing mobility management is 204,25 and 210,64 
respectively. Hence the reference points of fair travel cost 
are more likely to stable before and after implementing 
mobility management policy. Table 2 revealed that the 
estimation results of variables for mobility management 
showed the frequency of public transport and male (30 years 
old) are more significant in this policy. 

B. Discussion 

This research describes the dynamic of internal reference 
point for public transport ridership after implementing 
transport policies. The reference point of public transport 
ridership after implementing of fare reduction policy tends to 
stable and significantly decrease as a discount rate increase, 
and the reference point of public transport ridership after 
implementing of cash-back policy tends to increase 
significantly as monetary amount of cash-back increased. 
Those results could be said that the reference point of public 
transport ridership after implementing transport fare policy 
is dynamic. These results are in line with previous studies 
[17] [20], respondents are likely to take significant reaction 
when they are in a negative reference point position. When 
respondent did not get gain in the first choice, they consider 
taking the second choice. Whereas they changed their 
intention and disagreed the choice, after experiencing gain. 
If someone obtained the gain in the first gambling, they 
would accept a second identical gambing. However, when 
they imagine the output of the first gambling was unknown, 
they would reject the second gambling. The reference points 
of the public transport ridership after implementing mobility 

management policy tends to a stable position. The public 
transport ridership likely to disregard the effect of CO2 
emission in using public transport. In addition, the 
phenomenon of the effect of CO2 emission such as  loss 
framing of CO2 amounts, CO2 emission information have 
also been  studied in the transport field in earlier studies 
[24][25]. CO2 information should be introduced to public 
transport user to affect transport choice. This study also 
refers to the mental accounting and consumer choice [5], 
particularly combination outcomes by mixed loss model. 
Hence, the recent study, it showed that after implementing 
fare transport policies and mobility management policy, 
public transport ridership tends to be utility maximizer and 
to be more interested in a small gain rather than big loss 
(mixed loss).  

IV.  CONCLUSION 

This study investigated the dynamic of reference points of 
the public transport ridership after implementing transport 
policies based on the mental accounting theory. The 
transport policies such as fare reduction, cash back, and 
mobility management are utilized to analyze the dynamic of 
reference points. By this research can be drawn a conclusion 
that the travelers are more likely to change reference point 
when they realize losses than gains. Similarly, the way of 
public transport ridership combines the decrease and 
increase of the utility value showed that travelers would like 
to select which gains and losses occur simultaneously, so 
that the integration outcome is more desirable than 
segregation outcomes. In this study, it was introduced a 
psychological decision-making model which refers to the 
mental accounting theory and found that it plays a prominent 
role in order to influence the decision of public transport 
ridership. Also shows that in cash-back policy the reference 
point tends to increase as a discount rate increase, it means 
the utility will increase. Therefore, cash-back policy seems 
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to be more effective to promote the public transport usage. 
Given the importance change of the reference point, the 
development of mental accounting theory and prospect 
theory in transport field and modeling travel behavior, 
particularly on framing segregation or integration could have 
an influence on the public transport ridership still need to be 
explored further. 
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