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Abstract - House-purchasing involves activities such as making rankings, comparisons, and trade-offs among various 
housing characteristics. In selling a house process, brokerages serve an important role in coordinating between the seller and 
buyer. The study attempts to develop a dynamic price recommendation method for housing purchases, in which the multiple 
criteria decision making (MCDM) technique is applied to support the housing quality and evaluation. Based on Prospect 
theory of the loss aversion effect, the study using the proposed method to aid the real estate broker coordinated the seller and 
buyer. The methods not only analysis of this phenomenon, but also provide an objective view of the evaluation matrix. The 
results empirically analyse the pricing strategy to map price verses quality match improve brokerage intermediation effects, 
then recommendations regarding suitable price, make decisions regarding negotiation strategies to reach agreement, and 
settle an acceptable price. 
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I. INTRODUCTION 
 
Purchasing a home is an important decision and the 
largest expense of the lifetime for most people. Real 
estate markets are illiquid because of the time and 
effort required for buyers to find suitable homes. The 
decision to purchase a home depends on the housing 
market and prices in different areas. The calculation 
likely to be considered by the buyer is 
value=performance/cost. Monroe and Chapman 
(Monroe and Chapman, 1987) denote the consumers’ 
perceived value as a psychological for their mental 
trade-off between the gains and sacrifices they expect 
in transactions. The desirability of a home depends on 
the needs and purchasing ability (i.e., income) of the 
customer. The economic situation of a household 
significantly affects its consumption through 
aspiration level and social comparison (Peng and 
Tzeng, 2013). In the real estate market, various 
simple methods based on quantitative and qualitative 
criteria are generally used to make the evaluation. 
The most common method is the Comparative 
Method (Rappaport, 2007), in which similar 
properties at locations close to the property in 
question are compared.  Based on comparisons with 
the data obtained, the value of a home is established. 
This method is the most commonly used method in 
the real estate market, and it normally presents the 
value closest to the market value (Gomes and Rangel, 
2009). In a home transaction, the trade-offs of both 
the buyer and sellers are influenced by reference 
alternative situations that include price and home 
performance. However, the reference alternatives of 
the seller are seldom consistent with those of the 
buyer. Because of loss aversion, the reference 
alternatives the seller apply the high price alternatives 

and opposition the buyer apply the lower price 
alternatives. Kahneman and Tversky(Kahneman and 
Tversky, 1970) denoted the prospect theory to explain 
consumers’ behavioral psychology and the the 
behavior is influenced  by referance point. The theory 
evidence the value is treated as a function in two 
arguments: the asset position that serves as a 
reference point and the magnitude of the change 
positive or negative from that reference point. 
According to prospect theory, the two phases of a 
decision process are the editing phase and the 
evaluation phase. In the editing phase, outcomes of 
alternatives are coded as gains or losses relative to a 
reference point. Marsh et al. (2014) reported that the 
goals and reference point of the consumer may 
determine the pleasure and pain thresholds of the 
decision maker.   
 
Based on the Prospect Theory,Fan et al. (2013) 
reported that aspiration level provides a reference 
point and alters outcomes in a manner consistent with 
the value function. The aspiration concept was first 
introduced bySimon (1956) from Psychology to 
Decision Making in his satisfaction model, which was 
used to find an alternative that meets or exceeds an 
aspiration level. An aspiration level is a consumer’s 
goal or expectation for the outcome of the decision 
making in a risk situation. In a social comparison, the 
utility of a decision maker (DM) may depend not on 
the absolute level of attribute performance, but on the 
degree to which the performance matches his/her 
aspirations (Feng and Lai, 2014). After the DM 
determines the aspiration levels for different 
objectives, the DM can giveconsiderable feedback as 
to the degree of feasibility of each level of aspiration 
with respect to all levels of aspiration as a whole. 
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An interactive method for solving this problem was 
proposed by Lotfi et al. (1992). They first used an 
algorithm to find the closest non-dominated 
alternative to the aspiration level.  Based on the 
algorithm, an interactive procedure was then used to 
explore the most satisfactory alternative for the DM, 
which includes obtaining various feedback 
information and adjusting the aspiration level. By 
applying interactive comparative procedures, 
aspiration-level approaches were used to find the 
alternative was best approaches.  
This study applied prospect theory to investigate the 
likelihood the efficacy of multiple criteria decision 
making (MCDM) technique. An MCDM analysis 
often requires a valuation of each criterion. The study 
combined fuzzy set function and interactive reference 
approach in evaluating home’s prices and quality. 
The interactive reference technique is used to support 
a housing quality evaluation based on Prospect 
theory; the fuzzy set functions are powerful 
mathematical tools for modelling uncertain systems.  
This study attempted to construct a housing 
purchasing trade-off model in which the aspiration 
level approach is used to support the housing 
evaluation based on reference alternatives and DM’s 
preference. After the ordering, it becomes easier to 
define the purchase values, once previously evaluated 
properties, that is, those with previously defined 
purchase values have been included in the set of 
alternatives price. An accurate estimate of the home 
price that is acceptable to both parties can reduce the 
negotiation time. A dynamic price recommendation 
method based on the price-quality relationship is also 
developed.  
 
The main contribution of this study is the 
development of a method that simplifies the trade-off 
model for housing transactions. The model can 
identify the effects of loss aversion and can assist the 
decision maker in understanding the actual selling 
prices in a diverse sample of housing transactions. 
The remainder of this paper is organized as follows. 
The next section reviews the research methodology. 
Section 3 then describes the proposed method. 
Subsequently, section 4 interprets the research 
methodology using a simple example, applies the 
proposed method to a robust design problem, and 
demonstrates its effectiveness. Finally, the last 
section concludes the study. 
 
II. DETAILS EXPERIMENTAL  
 
2.1. Materials and Procedures 
The proposed approach was validated by an empirical 
analysis of a real estate agency in Taipei, Taiwan. 
Taipei City, the capital of Taiwan’s cultural, 
financial, growth in recent decades and is now among 
the best known metropolises in East Asia. Taipei City 
is home to 2.6 million individuals living within an 
area of 271.8 square kilometers. Its population 

density is 9,566 persons per square kilometer, which 
is higher than the corresponding figures for most 
other major cities in Asia. The borders of the city are 
defined by its surrounding mountains. In 
approximately 45% of the city, development is 
restricted by the topography, and 14% (46.30 km2) is 
available for residential and commercial 
development. The combination of these factors 
contribute to the high level of mixed-use 
development in the city (Tsou and Cheng, 
2013).Wang et al.(2016) denoted the manifestation of 
dynamic materials in a city involves processes of 
importing, supply, transformation, consumption, and 
exporting and other activities involved in the flow of 
materials.During the last 5 years, home prices have 
grown by approximately 50% in Taipei city. 
This article describes the use of a Multi-Criteria 
Decision method (MCDM) to evaluate residential 
properties available for purchase in Taipei. In most 
cases, the criteria used to evaluate alternatives 
conflict. For instance, the criteria depend on whether 
a small, old home in an excellent residential 
neighborhood near the center of the city is considered 
more valuable than a large, new property with a 
swimming pool and leisure area in a neighborhood far 
from the downtown area.  
 
2.2. Empirical Analysis 
The proposed methods provide an alternative 
approach to comparing preference indicators that 
include the housing condition criteria and 
surrounding environment information. With the 
developed decision method of housing purchasing, 
customers can get required information effectively to 
enhance decision quality. Additionally, the study 
attempts to suggest the price-value matching map for 
the home quality fitness price based on an alternative 
comparison approach. 
 
III. RESULTS AND DISCUSSION 
 
Based on the normalized matrix of the experimental 
alternative= [P୧୩]୫×୬ , Eqs.(10) and (11) were used 
to obtain the overall prospect value of each 
alternative after weighting user preferences. Table 8 
presents each alternative performance and price. The 
table ranks 15 candidates in order of home 
performance. The final evaluation suggested the 
alternative A12 was desirable while A11 was 
undesirable, respectively. While performance and 
home price have distinct characteristics, they are not 
dichotomized as clearly as suggested by this 
discussion. 
Figure 4 shows a ‘two-dimension’ sensitivity analysis 
that links home prices to the performance map. The 
transversely priced component is based on the 
alternative asking price, and the longitudinally 
performance components are based on the aspiration 
level score. The figure also presents each alternative 
in terms of performance and price to fully exploit the 
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inherent four-quadrant alternative choice capability. 
Therefore, each alternative will be considered in 
terms of the performance at the aspiration level to 
reference the list price. A general method of 
obtaining four-quadrant in two-dimensional 
alternative is described. For an intuitive 
understanding of the method and principle of a four-
quadrant phase, consider the home price performance 
state transformation when the high home price results 
from a high numerical performance objective. 
Comparing the seller asking price and the estimation 
performance, the home price profiles can be divided 
into four independent quadrants. The strengthened 
component is mainly concentrated on the 
performance and price of the optical axis x and y, that 
is an effective method of organizing the DM’s 
priorities. Figure 4 shows that quadrant 1 is opposite 
to quadrant 3 if its performance is superior and if it 
sells it at a higher price. As we can see from the grid 
below, there are four quadrants organized by home 
price and performance. The alternative’s price were 
affected the home performance that higher 
performance had higher asking price (quadrant 1) and 
vice versa (quadrant 3). Notably, the quadrant 2 
denoted the value is more than it’s worth and 
opposite to quadrant 4 is worthless area. 
The optimal attainment and the target value were also 
set for each home buyer. The broker may recommend 
the buyer selects a different home based on 
considerations of affordability: for example, in a low 
price area the broker may recommend in quadrant 2 
area alternatives, that optimal home A4, A2, A9 and 
A14. In an area with high home prices, the broker 
may also recommend optimal home in quadrant 1 
area alternatives A12. For the desirable home A12 
has both highest performance and highest total price. 
This recommendation is intuitive because as the price 
increases, the buyer higher his optimal thereby 
increasing the expected price. 
 
CONCLUSIONS 
 
This empirical study found that, the proposed 
approach based on buyer preferences identifies better 
candidate homes compared to the conventional 
sorting approach. Alternative outcomes can be 
determined by identifying and analyzing best case 
and worst case scenarios. The results of empirical 
analyses indicate that the pricing strategy improves 
brokerage intermediation effects. Then 
recommendations regarding suitable price, make 

decisions regarding negotiation strategies to reach 
agreement, and settle an acceptable price. To examine 
accessibility, this study collected information about 
nine different urban amenities to acquire a complete 
dataset of service amenities. The homebuyer then 
considers the quality and affordability of the home. 
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