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Abstract 

How consumers form their preferences has been triggered the notion of scientists as many internal and external 
influencing variables interact jointly during the decision-making process. One such influence variable is the use 
of consumer referents or reference points. Till today, the examination of reference hasn’t been examined 
thoroughly from the domain of consumer decision-making process, as in the literature; there is a lack of research 
to examine the use of reference points in a wider variety of attributes, targeted to specific decision-making 
sequences. As such, the current research introduces a new approach on trying to examine the effects of reference 
points (RPs) on consumer buying decision process that rely on three time frame dimensions, ex-ante, ex-interium 
and ex-post. Most prior research on reference points from a consumer perspective has focused on the effects of 
possible prospects following the principles of what is called in the scientific community “prospect theory” or 
“mental accounting theory”.The methodology that has been adopted is a case study analysis following the 
principles of Bayesian analysis that tries to bring out the effects of reference points in the consumer purchasing 
decision process. The results indicate that consumer’ preferences of reference points are determined and structured 
during the whole buying decision process and can be altered according to potential signals and biased ways. These 
implications lead us to examine the laddering of RPs beyond the physical or tangible attributes. Knowledge of the 
consumers’ assessment, about the use of the triangle framework of reference points, could be effectively used by 
different policy makers, in order to promote and guide consumers in a more efficient way. Therefore, several future 
avenues for casual modeling practice have opened. 
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1. Introduction 

In line with recent methodological advances from the behavioral economics and social psychology literature, 
researchers in the field of consumer behavior  are trying in addressing the conscious and nonconscious shopping 
behavior of consumers, attitude formation, and behavioral judgment responses (Dimofte, 2010; Znanewitz et al., 
2018). It can be argued that consumers are not always seeking absolute maximization over their choices, and they 
do not interpret the information presented on the decision tasks in terms of perceived positive or negative outcomes, 
like gains and losses (Van Osselaer, 2012; Babutsidze, 2007; McGraw et al., 2010; Jacoby et al., 1994; Stampfl, 
1978; Chung -Hoon and Young-Gul, 2003; Holt, 1995). For example consumers connect their moods (e.g. 
happy/sad) with their preference judgments (Barone and Miniard, 2002; Sheth et al., 1991).  

On the other hand, the stimuli of information which can be used should focus on the distinction  of internal 

and external one (Babutsidze, 2007). The former are those that have been stored in memory from previous and 
past experiences. The latter include information that acquired during the decision process (Kinley et al., 2008). 
Through all these factors, consumers form their cognition, their attitudes and their preferences (Shah et al., 2016; 
Bettman and  Zins, 1977; Simonson and Tversky, 1992; Payne et al., 1992).  

One important question that has emerged from the literature is how do consumers anticipate with those factors 
and shape their buying preferences. Hence, this research will try to analyze the consumer buying decision process 
in terms of how it is being affected by the use of reference points (RPs) in different time conditions. The next 
section reviews the literature, followed by the research methodology, analysis and concluding remarks.  
 
2. Literature review 

The literature of cognition in marketing suggests that consumers evaluate and judge more easily the extrinsic cues, 
i.e. conscious parts of the brain, as opposed to intrinsic ones, i.e. non-conscious parts (Shah et al., 2016; Znanewitz 
et al., 2018).  It was found that consumers do not have the tacit knowledge to evaluate all the intrinsic cues that 
surround a product bundle. Thus they seek to capture and identify different external cues that help them to structure 
their preferences. Specifically, the literature suggests these cues should include multiple categories of constructs 
that affect consumer perceptions when making product decision-making evaluations, i.e. the knowledge that arises 
from past purchases, consumer goals and values. Alike the acquisition and the selection of products involves 
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symbolic meanings to consumers that have a direct impact upon their own social image, identity and life (Radder, 
2006; Oh and Fiorito, 2002 ;Arkes et al., 2007;Van Ravenzwaaij et al., 2014; Payne, 1976; Bettman and Park, 
1980). With research practice in mind, we begin the analysis by getting an insight of the main inquiry that has 
been made on reference points by underlining the existing problems. It should be mentioned that the literature on 
the specific construct has been guided from the elaboration and development of prospect theory started from the 
work of  Kahneman and Tversky (1979) and which has been placed as an alternative examination process to the 
principles of the existing utility theory (Bouchouicha and Vieider, 2017; Friedman and Savage, 1948; Shafir and 
Thaler, 2006; Staddon, 1992; Thaler, 2008; Tversky and Kahneman, 1986) where preferences of diverse choices 
violate the axioms of the expected theory (see also Thaler, 1980; Laibson and Zeckhauser, 1998; Kahneman, 2003). 
According to utility theory individuals are seeking absolute maximization of the educed expected value (Friedman 
and Savage, 1952).  The expected value is derived upon the rationality of evaluating different choice alternatives 
and selecting the option that has the maximum diminishing return (Friedman and Savage, 1948). Accepting that 
in mind the principle of utility theory stands upon the absolute upper limit of choices and preferences (Shafir and 
Thaler, 2006). In contrast with prospect theory it is commonly argued that individuals do not stand upon those 
axioms; instead they make subjective evaluations which can be regarded as irrational behavior (Tversky and 
Kahneman, 1986; Devetag, 1999). More plausibly preferences are structured with relevance to a reference point, 
which has disproportionately outcomes on the impact of sensed gains and losses (e.g. Mayhew and Winer, 2002). 
Furthermore, it could be stated that consumers have time-inconsistent preferences that are being restricted by self 
structured heuristics and regularities that arise from social and self-interest considerations (Huang, 2009; Tversky 
and Kahneman, 1986). Other researchers Laibson and Zeckhauser (1998) point out that the work of Amos Tversky 
and Daniel Kahneman has explained in general the inequalities on human judgments about the decisions, by 
spotting only externalities regarding their rationality, without giving any further explanations for the origins of 
those irregularities.  

According to prospect theory on decisions yield under risk is assumed that consumers/people underweight or 
underestimate outcomes that are most probable as opposed to those that are obtained with certainty. The primary 
argument of prospect theory is that every decision can be examined as a choice between prospects (reference 
points), and ultimately framing those prospects or violating them by anchoring them differently, and so one can 
exert more reliable solutions.  For example, actors are placed on bounded rationality problems by using several 
views and distinct preferences, like the gambling effect (losses, profits). The findings of prospect theory suggests 
that consumers are risk-seeking for losses, that are below the reference point and risk-averse for gains that are 
above the reference level. This implies that consumers are risk averse in choices that involve sure gains, and risk 
seeking in cases that involve sure losses. This is drawn in the following figure as an S-value mapping: 

       
Figure 1. Prospect theory 

 
The main two characteristic of the S-value function are the following:  
(i)   The value part is concave in the domain of gains (<0, x>0) and convex in the domain of losses (> 0, x<0) and 

losses (
)(" xU

> 0, x<0) and  
(ii)  The value part is loss averse, steeper in the domain of losses (Kahneman and Tversky, 1979; Thaler, 1985; 
Kahneman, 1992). 
For example, laboratory experiments (Kahneman and Tversky, 1979; Tversky and Kahneman, 1986) have shown 
that people absorb more disutility for a potential loss, than from a potential gain (v(x) <|v (-x)|, x>0), i.e. the 
‘disutility’ for losing $50 exceeds the ‘utility’ of obtaining (gaining) the same amount of money (v (50) <v (-50)). 
As well the S-value function follows the rules of diminishing sensitivity. For example the importance of the 
pleasure for moving from $50 to $60 is less, comparing with the movement from $5 to $10 (Heath et al., 1999). 
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Mathematically, according to Thaler (1985) that kind of decision problems yield the following normative 
propositions: 

(i) Let x = 
 nxxx ,.........., 21 be the vector of the available goods that the consumer has to select at the 

prices given p=
 ni ppp ,..........,1 , and  

(ii) Have the utility function according to microeconomic theory be defined as U (x) and the potential expenditure 
income be defined as I.  
Then the consumer maximization problem takes the form as: 

x
max

U(x) s. t.
  Ixp ii

, with 0x ,
0p

 and the corresponding Lagrangean multiplier that can be 

solved, with the above first order conditions and complementary slackness one is: x
max

U(x)-λ (  Ixp ii ). 

Likewise, Thaler (2008) in his research has examined the integration of aggregation effects, i.e. v(x) +v(y) and 
segregation effects of reference points, i.e. v(x+y). For example, “Mr. A was given tickets to two lotteries involving 
the World Series. He won $50 in one lottery and $25 in the other. Mr. B was given a ticket to a single, larger World 
Series lottery. He won $75. Who was happier?” (Thaler, 1985, p. 203). The main point is that two segregate gains 
exert greater influence on the expectations to the actor, compared with a large equal gain. On the other hand, the 
opposite posits on the quadrant of losses (Thaler, 1985; Mellers, 2000).  More analytically the value of v (50) +v 
(25) is greater than v (75) and the value of v (-50) +v (-25) is smaller than v (-75). To that extend, the work carried 
out by Thaler (2008) offers a more concrete analysis on compounding the labeling of gains and losses and the 
effects of segregation and desegregation (see  table 1). 
Table 1. Summary of Gains and Losses      

Case Analysis Outcome Examples of Who is happier? 

1
. M

u
ltip

le 

G
ain

s  

Joint outcome (x, y) 
Let x>0 and y>0, then 
v(x) + v(y)> v(x+y) 
 

Segregation is 
preferred   

Mr. A was given tickets to two lotteries involving 
the World Series. He won $50 in one lottery and 
$25 in the other.  
Mr. B was given a ticket to a single, larger World 
Series lottery. He won $75. Who was happier?  

2
. M

u
ltip

le L
o

sses 

Joint outcome (-x,-y) 
Let x>0 and y>0, and 
the outcomes –x and –
y, then   
v(-x) +v(-y)< v(-
(x+y)) 
 

Integration is 
preferred 

Mr. A received a letter from the IRS saying that 
he made a minor arithmetical mistake on his tax 
return and owed $100. He received a similar letter 
the same day from his state income tax authority 
saying he owed $50. There were no other 
repercussions from either mistake.  
Mr. B received a letter from the IRS saying that 
he made a minor arithmetical mistake on his tax 
return and owed $150. There were no other 
repercussions from his mistake. 

3
. M

ix
ed

 

G
ain

 

Joint outcome (x, -y) 
Let x>y, then 
v(x) +v(-y)< v(x-y) 
 
 

Integration is 
preferred and 
cancellation of 
losses with larger 
gains 

Mr. A bought his first New York State lottery 
ticket and won $100. Also, in a freak accident, he 
damaged the rug in his apartment and had to pay 
the landlord $80. 
Mr. B bought his first New York State lottery 
ticket and won $20. 

4
. M

ix
ed

 L
o

ss 

Joint outcome (x, -y) 
Let x<y, then 
v(x) +v(-y)</> v(x-y) 
 

Segregate “Silver 
Lining” principle  

Mr. A’s car was damaged in a parking lot. He had 
to spend $200 to repair the damage. The same day 
the car was damaged, he won $25 in the office 
football pool. 
Mr. B’s car was damaged in a parking lot. He had 
to spend $175 to repair the damage. 
Or a similar example: 
(Large loss, Small gain)=($40,-$6000), then 
segregation is preferred 
(Small loss, Small gain)= ($40, -$50), then 
integration is preferred 

We can say that the work of Thaler (2008) has introduced a new notion of “transaction Utility”, that is 
expressed in two consummative processes, where a decision of approval or denial of a specific transaction is based 
upon the careful evaluation of each transaction. Later on, analogous multitude reframing examples have been 
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employed by Thaler and Johnson (1990). They summarize that the integration effects depend on or can be 
moderated according to the perceived values of X and Y, such that if losses can be attenuated by larger gains. It 
could be debated that one question that arises is the difficulty in anticipating how consumers reframe decision 
making problems and act in pragmatic situations, which is more naturalistic. Other researchers, i.e. Barkan et al. 
(2005), when investigating the puzzle of integration and segregation inside the process of planned and actual 
consumer choices have recognized the appearance of dynamic inconsistency biases. The authors found that people 
have more concrete knowledge about a specific product when they already acquire and possess it, instead of not 
acquiring it. Specifically, they refer to the so called “endowment effect”, which its implications have been 
examined according to Kahneman and Tversky (1979) and Thaler (1980). In the axioms of gains and losses, they 
showed that decision makers have different judgments about a possible prospect, depending on the prior outcome 
of reference point. Moreover, Barkan et al. (2005) managed to expand previous related studies (see Barkan and 
Busemeyer, 2003; Tversky and Shafir, 1992), by identifying that people accept a second a gamble only when they 
know the outcome of the previous gamble (reference point). Whereas, Munro  and Sugden (2003) criticize the 
endowment effect or status-quo bias, by underlining that reference points so far have been tested exogenously, 
which entails that they are given to decision makers, without examining possible discrepancies of other 
endogenous variables, such as customary or habitual consumption. Previously, Puto (1987), proposed a conceptual 
model of the buying decision framing process (see figure 2), where the existence of an initial reference point is 
influenced by: a set of expectations, a set of distinct buying intentions (objectives) and a final reference point. 

 
Figure 2. Reference points in the buying decision process 

The authors noticed that the valence of expectations and buying objectives of consumers depend upon their 
past purchasing experience, i.e. when they have acquired a product before (low expectations) or not (higher 
expectations). However, the current framework is more applicable to specific buying cases, i.e. this framework 
has been produced in order to analyze the decision making procedure of industrial buyers, without offering 
justifiable generalizations to other settings. Bearing that in mind, Puto contends that the mapping of the initial 
reference point is portrayed on the mirror of the individual discrepancies that come from personality traits (styles) 
and other environmental variables.  

In contrast, it is muted on analyzing the casualty of reference points (Rowe and Puto, 1987). The authors 
found that personality characteristics indirectly affect consumer choice in a consistent and articulated manner. 
Specifically, they have considered the impact of self-esteem in the formation of the initial reference point. They 
shaped and positively tested the theory that consumer with high self-esteem will get more challenging initial 
reference points, compared with low self-esteem consumers, which form less challenging initial reference points. 
Moreover, they found the same results for people who are, globally risk-averse and globally risk seeking. As an 
example, one can consider its own individual behavior in different contexts and situations, e.g. if a person is an 
extrovert and likes meeting new people, or make conspicuous shopping habits, then  challenging reference points 
are used, and vice versa, in the case of an introvert person. Having that in mind, we can suppose that the formation 
of reference points is strongly been influenced, in a manner consistent with the way people think, act and behave 
globally (i.e. on their daily lives).  Thus, consumers are most likely to search for additional information that will 
iterate and transform their initial reference points to a more concrete and reliable one that will ultimately become 
their final reference point that will become the actual decision frame.  

The aforementioned premise has been previously examined by Kahneman and Tversky (1979) as risk averse 
to positive frames and risk seeking for negative frames. Whereas, Bettman et al. (1998) proposed that consumers 
often make decisions on the spot, and that they do not have well-structured existing preferences, but they develop 
them using a variety of constructive choice strategies (e.g. weighted added strategy, highest value strategy, 
lexicographic and elimination by aspects strategy). A suitable example of a constructive consumer decision task 
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is the purchase of a car of different attributes (see table 2). 
Table 2. Example car purchase  

Car Reliability Price  Safety Horsepower 

A Worst Best Good Very poor 

B Best Worst Worst Good 

C Poor Very good Average Average 

D Average Poor Best Worst 

E Worst Very poor Good  Best 

Note: Attributes are scored on seven-point scales ranging from best to worst, with best indicating the most 
desirable value for the attribute and worst indicating the least desirable value 

Analyzing this example, Kahneman and Tversky (1979) point that the same individuals can use different 
strategies in order to reach a final decision. This indicates that preferences are subject to information processing.  
Hence, as consumers acquire more information regarding a specific consumption, their initial preferences will be 
reformed and reshaped. In terms of the role of reference points we can say that consumers use multiple reference 
points simultaneously, so to build their final purchase judgments, i.e. attributes such as reliability only, or reliability 
versus cost, and price versus safety, etc. Also, Betts and Taran (2005) showed empirically that consumers are risk 
seeking below the average reference point, e.g. reliability of car brands, comparing with price or the opposite one. 
An identical example was carried out by Novemsky et al. (2007) where they found that consumers construct their 
choices during their buying process in terms of preference fluency. Analytically the authors have studied the 
influence of constructing a choice by making trade-offs among different attributes, and they concluded that the 
way that consumers process the fluency of information’s (e.g. easy or difficult), activates salient interpretative 
mechanisms of cognition, which as a result form their evaluative judgments. On their research, they examined the 
fluency effects on choice outcomes, such as deferral or compromise (for a previous review see also the work of 
Dhar and Simonson, 2003). More recently, Busemeyer et al. (2007) provided a summary of the different models 
that are appropriate in analyzing consumer choices and decisions in terms of explaining the context effects.  
The following table (table 3) analyzes the whole process of their research methodology and findings.  
Table 3. Analysis of context effects 

A
u

th
o

rs 

M
o

d
els 

In
terp

retatio
n
-

A
p

p
licab

ility
 

S
im

ilarity
 

A
ttractio

n
 

C
o

m
p

ro
m

ise 

R
eferen

ce 

P
o

in
ts 

Luce (1959) 
Becker et al. (1963) 
Harless and Camerer 
(1994) 
Hey and Orme (1994) 

Simple  
Scalability 

Choices enclose a value utility 
which is being described by a 
probabilistic function, e.g. the 
probability of choosing A, 
among B or C, will be 
increasing with the utility of A, 
and will be decreasing with the 
utilities of the other options.    

No Yes No No 

Thurstone (1959) 
McFadden (1981) 

Random  
Utility 

Choices enclose a value utility 
which is being described by a 
probabilistic function and is 
deterministic, e.g. the 
probability of choosing A, 
among B or C, will be 
increasing with the utility of A, 
if and only is greater than the 
sum of the other two, and vica 
versa.   

Yes No Yes No 

Tversky (1972) 
Tversky and Sattath 
(1979) 
 

Elimination  
by aspects 

Each option initially has a 
collection of aspects, and then 
the most salient aspects are 
dominating the others and 
orderliness eliminating all the 
others  

Yes No No No 
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Payne et al. (1993) 
 

Strategy  
Switching  

Compensatory versus non-
compensatory strategies, e.g. 
each individual considers the 
most important dimensions of 
every choice (lexicographic 
process) 

Yes No No No 

Tversky and Simonson 
(1993) 
Tversky and Kahneman 
(1991) 
Tversky and Wakker 
(1995) 

Componential  
Context 

Suitable for context depended 
preferences and choices that 
are more than two. Measures 
disadvantages and advantages 
over options in terms of loss 
aversion, where the formers 
predominated the latter’s. 

No Yes Yes Yes 

Busemeyer and 
Townsend (1993) 
Roe et al. (2001)  
Usher and McClelland 
(2004) 

Decision 
Field 
Theory 

Preferences are analyzed over 
time and they are context 
depended, e.g. quality versus 
price, or price versus brand 
equity, and so forth. 

Yes Yes Yes Yes 

Looking at the table it can be determined that the decision field theory can be used in order one to analyze 
the influence of different context effects on consumer purchasing decisions. For example the similarity effect on 
choices, has a positive impact for the superior option, by slighting the inferior one. Researchers state that decision 
field theory follows a sequential process where the more salient attributes or dimensions of a specific product, i.e. 
a home or a perfume, are considered first, and the decision is being held according to that opinion. At some other 
point in the scale of time, i.e. if persons have more time to analyze the less semantic attributes, then the decision 
options will vary.  These examinations on choices are consistent with the previous work of other researchers (i.e. 
Busemeyer and Johnson, 2004; Diederich, 2003. 

 
1.2 Defining the concept of reference points 

Following the findings of the literature, we can say that a reference point is a neutral point of comparison against 
other objects (e.g. Helson,  1964; Thibaut and Kelley, 1959).  Later on  reference points have been determined as 
any stimuli that is related to other stimuli seen (Rosch, 1975). These early definitions according to Klein and 
Oglethorpe (1987) are vague, unclear, and misleading for the reason that it encompass multiple reference points 
in association to any stimulus. In relation to that, Kahneman and Tverky (1979)  restructured this neutral point in 
conjunction with gains and losses. More recently, Zhang (2004) believes that reference points are those that have 
been formed by consumers through past and previous choices, and they act as a standpoint in the evaluation of 
current choice alternatives. Alike, Dholakia and Simonson (2005) and Tarnanidis et al. (2010; 2015)    address   
the distinction of implicit (those that are used by consumers) and explicit reference points (those that are used by 
the seller or the advertiser) which is a continuum of retrospective and coherent existing theories (e.g. Beggan, 
1994; Kahneman, 1992; Kahneman and Tversky, 1979; Mussweiler, 2003; Tversky and Kahneman, 1991)   .  

In particular, Dholakia and Simonson (2005) characterize reference points as implicit (those that are used by 
consumers) and explicit one (those that are used by the seller or the advertiser), and which both interact 
spontaneously or solely during the decision process.  In their research they examined on-line bidding behaviors 
and they concluded that explicit reference points can have a thoughtful effect in explaining the flow of information 
that influence consumer buying behavior, as they manage to uncover more salient behaviors on how consumer’s 
judgment is being made during an online buying process. They also found that explicit reference engenders to a 
more cautious and risk-averse behavior or and the purpose of comparisons can clement context effects and 
compromising. For example, they propose that vendors can use comparisons (with stronger brands or more 
judicious) as character points.  

Analogous examination has been made by Tarnanidis et al. (2010) where they characterize reference points 
(RPs) as strong indicators of predicting consumer behavior. The authors believe that RPs can take the form of a 
single idea, a fact, an event, a person, or just different kinds of information. Alike, Tarnanidis et al. (2015) provided 
an examination on  reference points based on two distinct dimensions , i.e. explicit and implicit referents  (i.e. 
marketing variables  and consumer personal variables), which in turn might shape consumer preferences. Therefore, 
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it can be argued that reference points have been defined in a number of ways and this meditates its multifaceted 
nature.   

After a careful assessment of the different definitions that exist in the literature on reference points, we believe 
that the most reliable are those that have been proposed by  Rosch (1975), Dholakia and Simonson (2005) and 
Tarnanidis et al., 2010.  As such, we define reference points as it follows:  A reference point is an indicator or a 

stimulus that orients consumers to form their choices. This indicator originates from two sources. The first one 

comes from the marketing program of a Seller, and can be named as an “explicit reference point”. The second 

one comes from the perspective of a consumer, and can be named as an “implicit reference point”. Explicit 
reference points are those that clearly stated in the literature and can be summarized in the following categories: 
framing effects, product attributes, brand image, reference prices, store environment, promotion and advertising, 
salespeople, ethics, organizational culture, contracts, frequently loyalty programs, assortments and bundlings. 
Implicit reference points are those that implied in the literature and can be summarized as   personal reference 
points (i.e. goals, hedonic and functional values, perceptions, personal identity, sensations, budget and time 
constrains, previous experiences, special occasions)  and cultural reference points (i.e. reference groups, social 
values and norms, social class and social status).   
 
3. Methodology: Case study 

Moreover a similar consumer maximization problem can be solved via Bayes rule (Hirshleifer and Riley, 1992; 
Kihlstrom, 1984; Laffont, 1989). Consider the example that has been taken from the previous work of Simonson 
and Tversky (1992), where a consumer face the selection of three product alternatives of the same brand i.e. three 
different attributes such as quality of the same camera MINOLTA, which is illustrated at figure 3. They proposed 
two principles that affect consumer buying decision, tradeoff contrasts and extremeness aversion. The authors have 
used the method of experiment by placing consumers to make decisions among alternative product characteristics 
(tradeoffs) like more favorable/ unfavorable (for example three types of VGA).  Extremeness aversion was 
considering intermediate options.  

They found that the same product appear more attractive on the background by using less favorable 
alternatives and visa-versa. In addition, they showed that the effects of contrast, applying on making tradeoffs 
amongst different product attributes. The extremeness aversion was an assimilation of prospect theory in 
examining middle option choices between tradeoffs of differences on version of quality and price. On the whole, 
consumers are more likely to be influenced by context effects if they make habitual purchases, as they do not have 
any established preferences. 
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Source: Simonson and Tversky (1992, p.283) 

Figure 3. Example of choice stimuli: 35mm cameras 
 

4. Data Analysis via Bayes rule 

The possible explicit reference points accompanied with the three qualities are Q=
 321 ,, qqq

. So, the 
consumer has to choose one of the three different qualities, which make different total prices ($469.99, $239.99, 
$169.99). The outcome will be a buy or not buy decision. The problem can be solved alternatively by distinguishing 
three points in time:  
 

Prior Beliefs/ implicit & 
explicit reference points  

Observed Beliefs/ implicit 
& explicit reference points 

    Final Beliefs/ implicit & 
explicit reference points               

 
ex ante                              ex interium                                   ex post           

 
The decision maker is endowed with a priori-beliefs π and a decision making, problem (F, Q, B), that allows to 
change or update prior beliefs after of observation of the three different product attributes and reach the final 
decision of buy/not buy, ex-post. The conditional probability for a given signal of buy/not buy can be written w(q|b) 

and the Bayes equation is w(q|b)=
)(

)()|(

b

qqbf

f



 
QqBb 

, and 





Qw

f wwbfb )()|(:)( 
, with 

Bbbf  0)(
(no zero column)  

 

 The state of the existing nature (explicit reference 

points) is Q=
 321 ,, qqq

and the three quality 
levels are 

ALT. C= 1q
......excellent quality 

ALT. B= 2q
......good quality  

ALT. A= 3q
......bad /or medium quality 

 

 Suppose that the observed beliefs (implicit/explicit 

               

         1q
......90% willingness to buy 
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reference points)  of the consumer on buying a 
camera with the three attributes are:  

 

         2q
......40% willingness to buy  

         3q
......0%   willingness to buy 

 Whereas suppose that the prior ex ante beliefs (implicit/explicit reference points), were the following: (π 

( 1q
), π ( 2q

) π ( 3q
)) = ( 10

1
,

10

3
,

10

6

) or (60%, 30%, 10%) 

 And the possible outcomes will be B=
 21 ,bb

=
 NotBuyBuy,

. The probability function is 
 1,0:

 

 The decision problem is f(q|b)= 1 if q=b, or f(q|b)=0 if q b 
 

Now, at the stage of the observed beliefs the consumer sees the three different products which fragment his 
previous thoughts. This can be seen in the following matrix: 

Implicit Reference Points Explicit Reference Points signals B 
States Q 

1b
 (buy) 2b

 (not buy) 

1q
 

8/10 2/10 

2q
 

1/4 3/4 

3q
 

0 1 

 
Using a Bayesian analysis the ex-ante reference points (prior beliefs) probabilities are: 





3

1

11 )()|()(
i

iif qqbfb 
=8/10*6/10+1/4*3/10+0*1/10= 0.555 





3

1

22 )()|()(
i

iif qqbfb 
=2/10*6/10+3/4*3/10+1*1/10=0.445 

Additionally the willingness to buy/not buy into one of the three quality categories is as follows: 

w( 1q
| 1b

)=
)(

)()|(

1

111

b

qqbf

f



= 555.0

10/6*10/8

 0.86 

w( 2q
| 1b

)= 555.0

10/3*4/1

 0.135=0.14 

w(
3q

| 1b
)=0 

w( 1q
| 2b

)= 445.0

10/6*10/2

 0.27 

w( 2q
| 2b

)= 445.0

10/3*4/3

 0,505=0.5 

w(
3q

| 2b
)= 445.0

10/1*1

=0.23 

We clearly can see that prior belief of implicit/explicit reference points 
)(

= (0.6, 0.3, 0.1) to willingness of: 

Buy:
)|( 1bw 

 = (0.86, 0.14, 0) 

Not Buy: 
)2|( bw 

= (0.27, 0.50, 0.23) 
This consumer is definitely willing to buy the camera that has excellent quality (86%), whereas the percentage 

of not buying a camera with good quality is 50%. The main conclusion of this mathematical example is that the 
consumer prior to being exposed to the three VGA (explicit reference points) he/she was almost sure for purchasing 
the brand that offers excellent quality (60%), as he had it as a reference point.  Furthermore, our example gives 
new insights about how explicit reference points overlap with implicit in three different dimensions of time (ex-
ante, ex-interium and ex-post). The results are shown graphically in figure 4. 
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Figure 4. Update of reference points 

The interpretation of constructs used for the final selection of implicit and implicit reference points is as 
follows:  

 A: = ex-ante beliefs: implicit and explicit reference points that have been formed by the consumer prior to 
exposition of real time consumer making decision 

 B:= ex-interium beliefs: implicit and explicit reference points that have been formed by the consumer during 
to exposition of real time consumer making decision 

 C: = ex-post beliefs: implicit and explicit reference points that have been formed by the consumer after to 
exposition of real time consumer making decision 

 
5. Conclusion and recommendations  
According to our theoretical examination, scientists and managerial practitioners insofar followed the searching 
for reference point inside the axioms of “B” to “C” as a corner solution to explain the final evaluation of consumer 
decision-making outcomes. For example, in the current research the conceptual and methodological processes 
were examined mainly from the impacts of explicit reference points.  Thus, our research proposes the searching 
of reference points through the linking of implicit referents. Having that in mind the experimental case study seeks 
to fill in that gap in the relevant literature review by trying to explain people’s choices from the perspective of 
reference-dependence theories. 

Finally, our proposed analysis via Bays rule, seeks to address multiple reference points, both implicit and 
explicit one, into the crafting of multicriteria decision-making problems that act upon the different time/conditions.  
Consequently, future scientists should try to spread out the casual modeling of our effort with other empirical case 
studies that examine the salient impacts of implicit reference points.  More specifically, our triangle analysis for 
the searching of reference points can be used in the construction of different experimental settings (and/or scenarios) 
by acting as a supplementary methodology in the examination of marketing problems related to the assessment of 
different information for analyzing the cognitive behavior of consumers  in such as when consumers engage in 
impulsive behaviors, or when they are pressured to rely on more automatic evaluation processes and automatic 
associations, in order to examine whether explicit and implicit reference point processes operate independently or 
in parallel fashion.  Also, our model can be examined by different decision-makers in the building of marketing 
strategies (i.e. to analyze from the perspective of consumer’s the settings of the marketing mix variables, let’s say 
the advertising research may be seen in the effects of  brief exposures to consumer products to ads that flash by on 
Web pages or other media.  Additionally, as far as regards the product portfolio the implicit reference point’s 
measures can be enriched by implementing other experimental surveys with the use of multicriteria decision-aid 
analysis (i.e. by the set of alternative weights).  

Social psychologists and Neuro-marketers can examine the effects reference points on the consumer 
behaviors based on the modification of the brain, both anatomically and functionally, in response to the stimuli it 
receives from the environment which simply means that the brain does not stop changing. So the brain allows us 
with appropriate irritations to remodel it and teach it how to learn.  Thus, when individuals are exposed 
continuously to a certain stimuli, then their brain starts an automatic learning process. Likewise, researchers may 
examine whether explicit and implicit processes operate independently or in parallel fashion with regards to the 
use of reference points across the three different time-frame conditions proposed. 

What is more, a significant contribution would be the examination of the critical features that informs the 
construction of reference points in the mind of the consumer, and how judgment and decision-making process are 
updated across a time line from initial interest in a set of product to actually considering purchasing one of those 
products or how the alternatives are eliminated (i.e. from a psychological perspective - as compared to a formal 
perspective).  

As a whole our analysis can be used in the examination of how consumers form their buying/purchase 
judgments based on the labeling of the information. For example, people (as consumers) tend to focus on 
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positive/negative characteristics of the product, according to positive/negative valence of the messages. Also, 
consumers’ form their product evaluations according to past and recent purchases, suggestions received from their 
close environment (i.e. peers, friends, and family) and on any other information they acquire during their efforts 
to structure their buying preferences. Therefore marketers could strengthen their marketing programmes by using 
those types of referents in order to measure and rank the impact of its specific category based on the reference 
points adaptation levels. 
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