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Abstract

The purpose of this study is to explore the retetiop between the rational and the behavioral plawtf
theories, two theories that describes the decisiaking process on the domain of portfolio choiaejer
investors’ perception. This will offer a more raélt answer that describes the investors’ decisioterm

of portfolio choice. Our sample contains 30 Tuanisinvestors who trade at the Tunisian stock exghan
(BVMT). We introduce an approach based on cognithapping with a series of interviews. We combine
both concepts that belong to the mean-variancetentehavioral approach and we explore the intiersst
between them. We introduce some new notions sutheasone of communication between the two cited
theories and the “variables of connection”. We desti@te that investors use the mean-variance trefory
portfolio choice but they are affected by their mitige biases and emotions when making their pbatfo
choice decision.

Keywords: Mean-variance portfolio Choice, Behavioral PortiolChoice, cognitive maps, areas of
communication, concepts of connection.

1. Introduction

One important bloc of the financial literature fetstudy of the wealth management and especiatly th
portfolio choice. How should investors constituteit portfolios? A practical answer was advancgd b
Markowitz (1952, 1959). The portfolio choice is arbitrage between the risk and the return of aptass
The mean-variance portfolio approach assumes tiastors are fully rational. They use a mean-vagan
optimizer to maximize their utility function whidias a concave form reflecting their risk-aversion.

Beyond the mean-variance framework, empirical axqgeemental researches argue that (Kahneman and
Tversky, 1979) investors are normal (Statman, 2@06) they are affected by their psychology whely the
make decisions. This is the beginning of a newaggr. the behavioral finance.

The main-contribution of the behavioral financetba domain of portfolio management is with no doubt
the behavioral portfolio theory initiated by Shafand Statman (2000). A theory that derives fromeso
realistic hypothesis: Investors are normal (Statm2005) and they use an S-shaped utility function
(Kahneman and Tversky, 1979) that reflects thdituaes toward risk. Investors are also influenbgd
their emotions (Lopes, 1987).

Researches in the financial theory are silent altioaitrelationship between the rational mean-vaganc
theory of portfolio choice and the behavioral politf theory (Shefrin and Statman, 2000). Thereads n
specification concerning the existence or not @ ttelationship. In the case of the presence ohsuc
relationships, we interrogate about the naturehid telationship: a relation of complementarities’

11



European Journal of Business and Management wWww.iiste.org
ISSN 2222-1905 (Paper) ISSN 2222-2839 (Online) Ly
Vol 4, No.2, 2012 NS’

substitutability?

There are two specific objectives of this studys#y, we intend to propose a methodology based on
cognitive mapping to detect the existence of atimiahip between the rational mean-variance thebry
portfolio choice and the behavioral one. This Ww#él obtained by the study of interactions betweercepts
from these two theories and the detection of soma af communication between these theories.

The remainder of this paper is organized as follolsthe second section we provide a review of the
literature on the portfolio theories concept. Thied deals with methodological details which in@udata
description and the analysis method. Section fisgudses the empirical results. The fifth sectienegates
the empirical implications of our study. Finalljet sixth section offers concluding remarks andudises
implications of our findings.

2. Literaturereview

In financial literaturethe rational mean-variance theory of portfolio degias prescribed by Markowitz
(1952, 1959), is considered as the best approackhéoconstruction and the management of assets. It
proposes some quantitative tools such as the mehtha standard deviation to respectively meashee t
return and the risk of portfolio. The covarianceais important concept since it is very close to the
diversification concept.

In a rational framework of portfolio choice, invest act as if they are fully rational. At each time
investors try to choose stocks that maximize thglity function. This is will be an easier task @rhusing
the mean-variance optimizer. However, MarkowitzntBelves do not follow this men-variance approach
(Statman, 2005).

The emergence of the behavioural finance shoukfmate, in the domain of portfolio management, new
dimensions such as investors’ psychology (Kahnearsoh Tversky, 1979, 1991) and emotions (Lopes,
1987). This is the centre of the Behavioral Poitfdlheory (Shefrin and Statman, 2000). This nevoitihe
supposes the normality of investors. In their denisnaking, investors are affected by some psydioctd
biases

From a behavioural point of view, emotions sucthage and fear can affect investor’s wealth all@rati
This is by the creation of a safety aim excess potantial aim excess. The Hope emotion may leaghto
excess of a “potential aim”. In this case, investdlf be more attracted to invest on risky asseishsas
stocks with the highest level of risk and so that mormally generate high return. Inversely, tharFe
emotion generates an excess of a “safety aim”eim tof portfolio choice, an investor who presents a
excess of a safety aim should react as it prestiiyeRoy (1952). According to Roy (1952), safetgtfi
investor trays to minimize the probability of ruihmeans the probability that his final wealth$ahort of

a subsistence level.s

In their descriptive theory, Shefrin and Statma®0@, 2003) introduce the mental accounting biasceff
The mental accounting concept has been first ugddhblar (1980). He affirms that the mental accmgnt
attempts to describe the process whereby people, coategorize and evaluate economic outcome.
Investors use different mental account and eachhaisea specific aim. For example, an investor may
distinguish between the “safety aim” and the “p&tdraim”. In fact, the behavioural portfolio astiated

by Shefrin and Statman (2000) has the form of amyd with two layers. The downside layer’s aimhs t
protection from poverty. And it is a logic answerthe safety aim. The second one is the upside syl

a potential aim’s. Each layer has a specific act@md the covariance between layers is overlooked
(Shefrin and Statman, 2003).

A tentative reading and analysis for the cited thesoof portfolio choice proves that each one hsome
basic concepts that govern the portfolio choiceisien. Table [1] summarizes the basic concepte&mh
theory.

1 For more explanations see « The Behavioral Patitieory », Shefrin and Statman (2000).
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The mean-variance theory of portfolio choice oftetie first systematic treatment of a dilemma #wath
investor faces: the conflicting objectives of higfofit versus low risk (Steinbach C. 2001). Marktawi
proposes some quantitative tools to build and maupagtfolios. The variance as a measure of riskthad
expected return as a measure of return help ingestotheir portfolio’s decision. The covariancévizen
assets and the diversification level are practicals to manage investor’s portfolio. The literatuevue
argues that these concepts are the basis of ibeabimean-variance theory of portfolio choice (kawitz
1952, 1959). Statman (2005) describes the meaanagitechnique as “a practical tool” that aim tiphe
investors to overlap their cognitive bias.

An alternative theory to the mean-variance thesrthe behavioral one (Shefrin and Statman, 20003. |
on the basis of some psychological concepts. # theory that aims to integrate the role of behavio
concepts. Namely, the “emotions”, “safety aim”, tpwatial aim” and “mental accounting” can be
considered as the basic concepts in this new framewof portfolio choice. One important questiontdés
interrogate on the existence and the nature ofefationship between these two theories of porfolioice.
Which theory can best describe the investors’ dmtisnaking in term of portfolio constitution and
management?

3. Materialsand M ethods

We use in this study the cognitive mapping techaid@owns and al. (1973) define the cognitive magpis
“a process composed of a series of psychologieakformations by which an individual acquires, sde
stores, recalls, and decodes information abourdlaive locations and attributes of phenomenahairt
every day spatial environment”. In more generahtgrArthur and Passini (1992) define cognitive raap
“an overall mental image or representation of fece and layout of a setting” this means that tumitive
mapping is “the mental structuring process leadintpe creation of a cognitive map”.

In his pioneering paper, Tolman (1948) argues tht, like humans, have a mental representaticheof
world he called a cognitive map. These maps holdildel spatial information that individuals collgct
integrate and use while interacting with the envinent. Tolman’s work has led to the modern psyaliokd
definition of a cognitive map: an overall mentakige or representation of the space and layouseftang
(Arthur and Passini, 1992).

Axelrod (1976) introduces the cognitive maps asren&l way to model decision making in social-ecoimm
and politic systems. According to Eden and Ackerm&®04 the cognitive map is a representation @f ho
humans think about a particular issue this is guas by analyzing, arranging the problems andhjcafly
mapping concepts that are interconnected. In aufdiit identifies causes and effects and explamssal
links. The cognitive maps study perceptions abbatworld and the way they act to reach human desire
with- in their world (Bueno and Salmeron, 2009)isla mental representation of a person’s enviraime
relied upon during wayfinding (Sharlin et al 200®)is attractive in the sense that it represensetaof
cause—effect relationships where the impact pratiiigethe change of one or several elements over the
whole system is studied (Koulouriotis et al., 2003)

3.1 Sample selection and the interview process

Our sample consists of 30 Tunisian investors whoddror were traded at the Tunisian stock exchange
(BVMT). The limit size of our sample derives frotretrefusal of investors to participate. They exptaeir
refusal by the lack of time and they are seemea meresting by the topic of the study. For eactestor,

we realize an interview between 30 minutes to ang.hAt the beginning of each interview, we pregbet

aim of our study. We use a semi-directive intervi&@ach investor was invited to talk about the 8cemts
(variance, covariance, expected return, diverdifica emotions, safety aim, potential aim and thental
accounting). The discussion cover the meaning e$eéhconcepts from the investor’s point of view and
whether they affect or not their portfolio choigdter that, we invite each investor to draw his osagnitive
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map. A paper with the different cited concepts wistributed and he will link between concepts tbat
have a relationship between them. He will indictite orientation of each relationship. The intensity
relationship between two concepts A and B can bekwwith a value of 1), moderate (2) or strong (3).
During the interview process, we ask investors abhay relationship that seemed illogically.

3.2 Analysis method

We concentrate on the interactions between condepts the mean-variance theory of portfolio choice
(Markowitz 1952, 1959) and other from the behawabyortfolio theory of Shefrin and Statman (2006).
our case the number of concepts is 4 from eachrthe&o, the adjacency matrix should contain 64
proximity’s relations.

In individual matrixes, the strength of the redahip between concepts may take four differentesl
@;; = 0 if there is no relationship between the concept [ and the concept |

a;;= 1 If thereis a week relationship between the concept [ and the concept j
a;=ij thereis @ moderate relationship between the concept i and the concept |

6y = 3 if there s a sirong relationship between the concept [ and the concept j
where i:=1,....8andj.=1,...,8.

In the special case, where we aim to detect thedntions between the mean-variance concepts &nd th
behavioural concepts of portfolio choice, eachvitilial matrix contains two zones of communications.
We define the “zone of communications” as the sgearea in the adjacency matrix that detects the
influences of the mean-variance concepts (behaaiowoncepts) on the behavioural concepts
(mean-variance concepts). In the first area (Tldematrix), &; represent the strength of the relationship
between mean-variance concept on the behavioural concéptthe second matrix,denote behavioural
concept angl a mean-variance concept.

To delimit the investors’ perception globally, waléw Prigent and al 2008). We construct averaggsn
by calculating the arithmetic mean of the adjacemajrices. As a result, the intensity of the relaships
between two concepts may vary between 0 and h&pwe can write:

ifcps Wherei:=1,..8, j;=1,..,8 and i#] (8]

If the two theories are interrelated, in a concapfarm, then there will be some proximity's retatia;
satisfying:

gj#0where i:1,...,4andj:5,...,8. (The red matrix) (2)
8,40 where i:5,....8andj: 1,...,4. (The blue matrix) 3)

Logically, if there will be some interactions betmethe mean-variance and the behavioural concépts o
portfolio choice, this means that these two thexoaee linked in the cognitive schema of an investor
example, if an investor indicates that “Emotionsfluence the concept “variance”, this means thaishe
oriented by his emotions in choosing the variarfdesportfolio. In order to detect the cognitiveationship
between the two theories of portfolio choice, weniify some concepts that link the two theories. We
consider them as “connection variables”.

The cognitive relationship between two concepts beagbsent, week, moderate or intense. And thegitre

of the relations of proximities affects the quabfithe relationship between the two consideredriks. This
relationship is also an increasing function oflnenber of the proximities; that satisfy conditions (1) and
).

The first zone of interactions (the red matrixjnaito detect influences exert by mean -varianceeois of
portfolio choice on others behavioural conceptshe Becond area of communication between the two
theories is represented by the blue colour. It gonsxplore the impact of the behavioural conceptshe
mean-variance concepts of portfolio choice.

In order to calculate the intensity of the effeteach concept on others concepts, we calculatee¢ight of
each concept as bellow. We inspire from the gréuglory the weight of each concept. In a first, step
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calculate this weight according to the lines inreacne of communication. The formulation of weigists
described by the next two formulas:

The weight of the mean-variance concepts is caledl&om the first zone (the red matrix) and iths
summation of the each line of this matrix. Each meariance concepthas the next weighs; :

w; = Zicay; and 1e{12,34} 4)
The weight{w;) can serves as a measure of the intensity ofanflas exert by the mean-variance concept

on all other behavioral concepts. The weight oftibleavioural concepts is generated from the seacralof
communication (the blue matrix). Each behaviouoslogpt has the next weight; :

w'=2ja; and j€{567.8) ©)

The weighfw?*;) can serve as a measure of the intensity of inflae exerts by the behavioural condept
all other mean-variance concepts.

Logically, these weights reflect the capacity ofleaariable to link the two theories of portfolibaice in the
cognitive schema of investors from our sample.rfore appreciation, we should integrate a new compon
that measures the weight of influences exert bgrotlariables on a specific concéptve formulate these
weight as bellow:

The weight of influences received by the mean-veméaconceptand exerted by the behavioural concepts is
calculated from the second area of communicatiom Iftue matrix) as the summation of each colunthief
matrix.

wy =Zisa; end j€ {12,347 ©

The weight of influences received by the behavibewacepf and exerted by the mean-variance concepts is
calculated from the first area of communicatiore(ted matrix) as the summation of each column isf th
matrix.

wy = Xisa, andj € {5678} "

The utility of the calculation of these weight &jtidge on the presence or not of a cognitive igalahip
between the two theories. It reflects also the tedf each concept on each area of communicatioa fifal
step in our analysis is the isolation of the mesit@al concepts that govern the portfolio choicgglen. This
objective may be attained by the calculation ofotalt weight for all the concepts in each area of
communication. We define the total weight of di&sal mean-variance concepf € {1,2,3.4} asWpg;:

Wy = Wy W g (8)
While, total weight of a Behavioural concégit € {5,6,7.8} aswWrg as:

Wres = Wi +w" 9)(

4. Results and discussions

Table [3] shows the different possible interactitve$ween all considered concepts of the portfdtioice
theories. The adjacency matrix shows two areasmihcunication between the rational and the behasliour
concepts of portfolio choice. In a first step, viedy the impact of the rational mean-variance cpteen
the behavioural concepts (this matrix is repregskebtethe red colour). Then, we explore the inflleent
the behavioural concepts on the rational one (tf@gix is represented by the blue colour).

Our results show that the mean-variance concepteiBification” affects all the behavioural concepts
(Emotions, Potential aim, Safety aim and Mentaloaoting). In their cognitions, the diversificatias
closed to the safety aim.

In a cognitive map, a relationship between congephd B means that A is the explanation of B os Bhie
consequence of A (see Prigent and al, 2008). Incase, “Emotions” explain the level of the varianée
their portfolio (a&,= 0.4Q. It affects also the technical concepts “Covariaraed “Expected Return”. This

15



European Journal of Business and Management wWww.iiste.org
ISSN 2222-1905 (Paper) ISSN 2222-2839 (Online) Ly
Vol 4, No.2, 2012 NS’

relationship goes into an intensity of 0.90. Apriedicted by Statman (2005), “investors are nornaaki
they are affected by their psychology when consimgand managing their portfolio.

The “Potential aim” and the “Safety aim” can govdhe portfolio choice. Investors from our sample
consider that the existence of a safety aim ortantial aim affect the diversification level. Hovezythese
two factors do not have the same weight in the itivgnuniverse of investors. The “safety first isters”
are more attracted by the diversification stratdgpys is because they essay to conserve a sulrsstevel
as it described by “the safety first theory” of RGp52).

Our result corroborates the theoretical predictiointhe behavioural portfolio theory (Shefrin artat&ian,
2000). The most intense relationship in the firgaaof communications is between “Emotions” concept
and the “diversification” concept{g 1.80) This result may be explained by the low financ@dlietion of
Tunisian investors. Discussions with them during thterview let us concluding that there are more
familiar with the “Diversification” concept. The njuaity of interviewees know that “the diversificati is
beneficial in the sense that it can reduce the afklour portfolio”. This may also explain the week
relationships between the technical terms “varigrioevariance” and “expected return”.

The mental accounting bias exerts an influencehenchoice of the variance and the covariance. The
majority of interviewees affirm that they use thmegntal accounting when choosing between assets. For
example, if an investor realise successive logbes, he will be more prone to invest in risky asséhe
relationship between the mental accounting ancctivariance is characterised by week intensity. This
due to the cognitive illusion of the Tunisian intgs. The majority of them ignore the role of caaace.

Our results highlight that the diversification Iéve a consequence of the mental accounting biags T
relationship goes until a value of 1.7. It is cld¢hat the “diversification” concept is closed toeth
behavioural concepts. It may be considered as a¢€ut of connection” between these two theories of
portfolio choice since it is a function of all thehavioural concepts in our cognitive model.

In the second area of communication, we find thlitiénces aren’t very intense. Only the mean-vagan
concept “diversification” intensely affects the etgfaim py; = 2.1].

4.1. Concepts weights based analysis

We use weights~;  to study the intensity of the influences exert by mean-variance concepts on the
behavioral concepts. Inversely, we use weights to measure the effects of behavioral concepts en th
rational mean-variance concepts.

We find that the “Diversification” is the most aai concept on the first area of communication veith
weight of (4.50). Discussions with investors froor gample let us deducting that this concept iy ekrar
in their minds. The covariance and variance seerima week influences on behavioral concepts.

The “Mental accounting” bias and “Emotions” exerfluences on the mean-variance concept respectively
with a weight of (4.50) and (4.00). We find alsattlthe “Safety aim” is more active than the “Pant
aim”. Departing from this finding, we can predibat the Tunisian investors are “safety first invest as
described by Roy (1952).

Table [5] summarizes the received influences’ weaftconcepts. It is observable that the “Divecsifion”
and the “Safety aim” are the most receiver concégiisre weightsw ™, and w”; reflect that they are the
most influenced concepts. As it mentioned befdne, Tunisian investors are aware about the roldef t
“diversification” of their portfolio. They tend tavoid losses and the majority of them are attrabiga
“safety aim”.

We notice that investors’ emotions and mental actiog have a law weight (w''s = 1.207 and
(w"'y = 1.407). Our finding may be explained by the fact of theghhvioral nature. There are generally
spontaneous mechanisms.

The total weight of concepts can be held as arwiid¢o detect their capacity on linking the twedhies of
portfolio choice. Table [6] shows that the “Divdisation” can be considered as the best variable of
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connection that can assure the linking action. bebavioural concept “Safety aim” and the “Mental
accounting” can reinforce this relationship. Theaffdnce “and the “Covariance”, two concepts with a
technical aspect have the lowest total weights.

Figure [1] represents the average cognitive mapneéstors. We only draw the cognitive maps that
correspond to the zones of communications in orterdetect all the relationships between the
mean-variance concepts of portfolio choice andotteavioural concepts. The most remarkable thitlgas
these concepts are combined together in the cogrithema of investors. The results highlight thpact

of psychological factors on the portfolio choicéscision. For example, the investors’ “Emotionsh ca
orient his choice in term of portfolio level of dirsification. Our results confirm the theoreticeddictions

of the Lopes’ (1987) two factors theory. Emotiorffeet the decision making process. In the case of
portfolio choice, Emotions stimulate the presenta safety aim or a potential aim that affect thealth’s
allocation.

It's clear that investors are not fully rational &t as prescribed by the mean-variance theory when
constructing their portfolios. Our finding highligghthat the mean-variance concepts are presethtein t
spatial cognitive but they are frapped by theirgh®fogy and emotions. We can affirm that the twepties

of portfolio choice are cognitively interrelatechd existence of concepts from both theories arthadss a
complementarities’ relationship.

5. Empirical implications

Traditional managers of portfolio exploit informai about the stock market while the behavioural
managers exploit investors’ behaviour (Russell, 1898). This is because as we mentioned befbee, t
literature is silent about the existence and theireaof the relationships between these two theooie
portfolio choice. We find that, in the real word pértfolio choice, investors combine between the tw
theories of portfolio choice. In their cognitiveh&tna, concepts are linked and their choices onstefn
portfolio’s diversification, volatility's level... a affected by the investors emotions, the presefice
potential or safety aims and by his mental accognti

It is time now to generate some models that botploéxthe market information and the investors’
behaviour. Models that should be useful (practiaalj that integrate investor’'s psychology and eomati

6. Conclusion

The rational mean-variance theory (Markowitz 195259) affirms that investors are rational enough, s
they can maximize their utility function. They use practical tool “the mean-variance” optimizer.
However, with the emergence of behavioural finative,domain of portfolio management should integrat
new dimensions such as investors’ psychology (Katameand Tversky, 1979) and emotions (Lopes, 1987).

In this study we demonstrate that these two theaie interrelated in the cognitive schema of itorss
from our sample. We use a methodology based onitbogymapping. The originality of our study derives
from the creation of two communications’ zones #radetection of some “concepts of connection”. r Ou
results show the existence of complementaritiesvdset the rational and the behavioural theories of
portfolio choice since the average cognitive mamaiestrate the presence of both technical conceputs a
other behavioural concepts. They use the meannaidechnique and it will be moderated by their
emotions and psychological state.
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Tablel. The basic concepts from the rational ard#havioral portfolio theories

Theories Basic concepts

Mean-Variance Theory Variance, Covariance, Exgeotéurn and Diversification

Behavioral Portfolio Theory Emotions, Safety airnféhtial aim and Mental accounting

Table2. The form of the adjacency matrix

Sy lpElz T |z |7 |gs
< (@) @) m o g Z
8 e |5 < 3 9 g | Q
Y o 5 @ = o) 2 |3 =
Ci/Cj 2 = m (71} o = < 5 S
8 % X = 5 QO Q. Q
3 o ) 73 3
2 g 2 )
<) 3
8| =
i1 Variance &1 | a2 | &3 | A as Qe | &7 | aus
i,.Covariance a1 ) &3 34 s e a7 g
i3.Expected Return 81 32 83 B4 Azs Azs A7 Agg
i4.Diversification Q1 | A2 | A3 | A aus Qs | A | aus
is.Emotions 31 | @ | as | ax 35 &6 | &7 | s
ig:Potential aim As1 Asp As3 Ass 365 6 37 S8
i7.Safety aim arzy arn arzz arzs &5 &6 &7 drg
g:Mental accounting ag ag g3 ag g5 36 37 33

Table 3. The adjacency matrix and the zones ofdntmns between the two theories of portfolio ckoi

Var. Cov. Exp. R Divers. Emot Pot. Saf. Ment.

Var. 0 0,5 0,9 0,6 0,1 0 0,5 0.6
Cov 0,2 0 0,3 0,2 0 02 | 02 0,1
Exp. R 0,2 0,2 0 0 0,2 0.9 1,2 0
Divers. 0,4 0,1 0,3 0 0,9 08 | 21 0.7
Emot. 04 0,9 0,9 18 0 1,8 2,5

Pot. 0,5 0,7 0,5 0,7 1,7 0 0,6 0
Saf. 0,7 0,7 04 1,7 2,1 1.3 0 0,7
Ment. 1,4 0.2 1,2 1,7 15 1,7 15 0
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Table 4. The influences’ weights of concepts

Concepts w; and W
Variance 1.20
Covariance 0.50
Expected Return 2.30
Diversification 4.50
Emotions 4.00
Potential aim 2.40
Safety aim 3.50
Mental accounting 4.50

Table 5. The received influences’ weights of cotsep

Concepts w", and w'"’;
Variance 3.00
Covariance 2.50
Expected Return 3.00
Diversification 5.90
Emotions 1.20
Potential aim 1.90
Safety aim 4.00
Mental accounting 1.40

Table 6. Concepts’ classification

Rank Concepts Total weight Nature
1 Diversification 10.40 R.C
2 Safety aim 7.50 B.C
3 Mental accounting 5.90 B.C
4 Expected Return 5.30 R.C
5 Emotions 5.20 B.C
6 Potential aim 4.30 B.C
7 Variance 4.20 R.C
8 Covariance 3.00 R.C

R.C: Rational mean-variance concept B.C: Behavioral concept
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Figure 1: The average cognitive map of Tunisiaregtors

The red color represents influences exert by meaiace concepts to behavioral concepts.
The black color represents influences exert by Wiehal concepts to mean-variance concepts
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