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How Herding Bias could'edétived from Individual
Investor Types and Risk Tolerance?
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Abstract—This paper is to clarify the relationship of individual
investor types, risk tolerance and herding bias. The questionnaire
survey investigation is conducted to collect 389 valid and voluntary
individual investors and to examine how the risk tolerance plays as a
mediator between four types of personality and herding bias. Based on
featuring BB&K model and reviewing the prior literature of
psychology, alinear structural model are constructed and further used
to evauate the path of herding formation through the anaysis of
Structural Equation Modeling (SEM). The results showed that more
impetuousinvestors would be proneto herding biasdirectly, but rather
exhibit higher risk tolerance. However, risk tolerance would fully
mediate between the level of confidence (i.e., confident or anxious)
and herding bias, but not mediate between the method of action
(careful or impetuous) for individual investors.
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|. INTRODUCTION

HEN the individual investors face with uncertainty, for

benefit, they are likely to make different decisions [28]
or they may follow the recommendations of professional
investors or collecting the relevant information to make profit
from optimal investment decisions. However, more and more
empirica studies reveal their decisions and choices are not all
completely rationa due to the existence of investment biases
[18, 43]. Therefore, behavioral finance which focuses on the
individual attributes, psychological or otherwise, that shape
common financial and investment practices has evolved that
attempts to better understand and explain how emotions and
cognitive errors influence investors and the decision-making
process [39]. Some psychologica research suggests that
human’s behavior is formed by psychologica factor and
externa factor and indicates that investors behavior will be
affected by personality traits, interpretation of information,
responses of sentiments, return and risk [16, 33]. In last two
decades, psychographic models have been also designed to
classify individual investors according to their characteristics,
tendencies, or behavior. These academic models use various
dimensionsto deal with the measurements of personality traits,
such as internal/externa personality propose by [40]; investor
types (i.e. BB&K model) proposed by [3] and Myers-Briggs
type indicator (MBTI) by [35]; Big five persondlity traits by
[11]. Psychographic classifications are especially relevant with
respect to the investment strategies of individua investors and
risk tolerance[36].

Especially, BB&K model features some of the principles of
the Barnewall’s model that specifically classify the
persondlities of individual investors along two axes (i.e., level
of confidence and method of action) [5].
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It is useful in dealing with certain clients and explains in
general terms why a person is predisposed to the behaviors of
certain investors.

On the other hand, the determinants of risk attitudes of
individual investors are of great interest in a growing area of
finance known as behavioral finance. Most economic decisions
are driven by primitive individua utility function, including
particular preferences for risk [14, 48]; [1]. It is amply
documented that risk is a factor that shapes individuas
decisions, including financial and investment decisions [31,
48]. Thus, understanding the factors that determine risk
attitudes is imperative to understand individua investment
decisions. References [7, 17] further indicated that individual
risk perception might be affected by the characteristics of the
living environment where people live and psychological
constructs of socia adaptation. Prior works in economics has
also proposed that emotions may play acritical rolein decision
making under risk [9, 15]. Reference [32] addressed that
investing itself is an activity that induces strong emotional
responses, even when the individual s involved are professional
traders. However, these empirical findings do not still alow us
to distinguish whether emotions influence behavior by
changing risk preferences. Financia risk tolerance is another
term widely used in the personal financia planning industry to
refer to an investor’ s attitude towards risk. It can be defined as
the amount of uncertainty or investment return volatility that an
investor is willing to accept when making a financial decision
[19, 22]. In general, higher risk taking may be explained by a
higher degree of overconfidence, less herding behavior, or a
lower degree of risk aversion [34].

Reference [10] addressed that herding provides alink to the
behavioral economics literature which is concerned with the
impact of experience, and found that young managers tend to
exhibit ahigher degree of herding. Since the results concerning
the rel ationship between experience and risk taking in previous
studies are rather contradictory, reference [34] provided
complementary survey evidence of 117 German fund managers
which can improve to understand this field. In line with the
results of previous studies, they found that herding is
decreasing with experience while the evidence concerning risk
taking and overconfidence is mixed.

In summary, the evidence linking to the relationships of
investor types, thelevel of risk tolerance and/or herding biasare
not very clear-cut. Therefore, the motivation of this present
paper is whether the BB& K model could suitable to elucidate
the relationships of investor types, risk tolerance and herding
bias. Moreover, if specific investors fitting specific
psychological traits are more likely to exhibit specific investor
biases, then this study can attempt to help individua investors
recognize the relevant behavioral tendencies before investment
decisions are made. In addition, by the proposed model, we will
further reveal the mediate effect of risk tolerance of investors
on the relationship between four investor types and herding so
that some contributive investment suggestions could be
therefore derived from the findings. In this way, we can more
deeply understand the facets of causing herding bias.
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Il. METHOD

A. Hypotheses

Previous studies have examined that personal diesistics
may lend some insight into the level of risk toteza. For
example, BB&K model classified investors into fiv@tegories
that are shown to imply diffident risk tolerancé. [Beference
[5] classified investors as either passive or actiPassive
investors have a greater need for security andweerlaisk
tolerance in comparison with active investors. Rafee [6]
indicated that emotions of investors can influefioancial
risk-taking when feedback and updating are invalvEéte
influence of feedback has been suggested by piiliings
related to the phenomenon of myopic loss aversiomhich
people take less financial risk if they know thhey will

Reference [47] suggested that investors would bk &
confidence when they have the trait of anxiety. &wer, when
the investors have the characteristics of anxietyptionally
unstable and nervous, they always follow the invesit
suggestions of their friends or seek professioaataltation or
insider that would also lead to herding. Thus we tder a
positive linkage between anxiety and herding.

Generally speaking, individual investors with hegli
behavior are usually lack of confidence and protess
competence to make a better investment decisighatahey
might take the market signs or the opinions of gsefonal
investors for the foundation of making investmemtidion.
Thus, we start by hypothesizing that sociable, ehgig
individuals are more responsive to social influeand so will

receive more frequent feedback about their investmebe more likely to herd. In assessing the impacvisteral

outcomes. Reference [36] also pointed out thatinkiestors
with the impetuous trait would have higher risketaince.
Reference [30] further indicated that the positemotional
states such as excitement induce people to bedeafin their
ability to evaluate investment options and to thlkgher risks,
while negative emotions such as anxiety have theosipe
effects. According to the aspect of [37], the paadity profiles
can be used to predict the risk taking of individua overall
risk taking, and individual difference factors thabuld
influence risk taking. Therefore, the risk takirautd be linked
to trans-situational factors, such as personaisty{propensity.

In other words, individual differences and shorte
decision-times may interact if people with partaul
personality traits are predisposed to make

emotionally-driven decisions.
Additionally, we can observe the individual investavith
confident trait would be seriousness and excellénctheir
investing activities, so such the type of investoetieves that
their own performances in investment are betten thtner
investors. Therefore, we propose the following hikipsis:

Hypothesis 1: There are significant relationships linked
between personality types and risk tolerance.

In previous research, there are few evidencesndmby up
the relationships of personality traits and investinbiases
[41]. Nonetheless, some relevant clues can conduttie
relationships among investor types and herding fi@s the
theoretical or empirical studies of behavioral fina and
psychology.

Herding, one kind of investment biases, occurs wten
private information of individual investors is owdrelmed by
the influence of public information about the demis of a
herd or group. Psychologists indicated that per#gntaits
would predispose individuals to particular emotimeaponses,
and the importance of personality traits could beoaiated
with other economic analyses focusing on the rélenaotions
and influence in economic and financial decisiorkimg
behavior [4, 12, 44]. In this way, personal chaggstics would
affect the propensity of individuals to heldtlalso means that
herding reflects an interaction of deliberative aaftective
factors.

qUiCll"‘nodels hypothesize that an

and/or emotional factors,
quickly-processed emotions may be implicated irdimgr in
which case herding is more likely to be seen inutsipe and
venturesome individuals. Therefore, we propose sbeond
hypothesis as follows.

Hypothesis 2: There are significant relationships linked
between personality types and herding bias.

Reference [46] indicated that both risk perceptma risk
ropensity are the key inputs to risk taking andoeptualized
isk propensity as a confluence of dispositionaidencies,

cognitive inputs and past experience. A numbehebtetical
individual
risk-taking behavior is affected by other managerkis peer
group, such a situation is denoted as “reputatibeading” [20].
Reference [34] revealed that herding is decreasiih
experience of individual. Reference [23] suggestbdt
understanding the relationship between stock mamdieirns
and risk tolerance may help explain why investoxhitst
herding behavior by purchasing risky investmentrdumarket
up-trend, and selling securities during market dogmds.
Based on these, we can further infer that causéep-eat of
the original herding behavior may be the differenoé risk
tolerance and risk preferences of investors. Thed th
hypothesis is thus proposed:

Hypothesis 3: Risk tolerance has a significant negative
impact on herding bias.

B. Instrument

Most of the prior researchers use secondary daterform a
longitudinal analysis and construct specific inthea to
identify behavioral biases in investment. Howevdue to
herding behavior explores psychological attitudesieestors
towards investment decisions, primary data seetmetonore
likely to accurately reflect the inner motivatiof iadividual
investors. Thus, contrasting with previous studibich focus
on detecting behavioral biases and the impactsebfvioral
biases, this study performs a cross-section arsalysh
Structural Equation Modeling (SEM) that construcis
comprehensive path to link four types of investaith risk
tolerance and herding bias. The causal processes

we can also postulatet tha

fund manager’

ar
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represented by a series of structural equations dha be
modeled graphically to facilitate the conceptudlaa of a

following indices: y%/df =2.58, CFI=0.95,
AGFI=0.92, NFI=0.93, NNFI1=0.94,

GFI=0.95,

theoretical framework8]. Using SEM allows us to evaluate SRMR=0.056, IFI=0.96, which all indicates reasoeablodel

simultaneously the factor loadings and error vamaof the
measurements and to test the significance of tlaiarship
between the latent variables of interest. HoweYer, the
consideration of the principle of parsimony, refere [26]
argued that SEM should be simplified as much asiplesin
order to reduce the under-identification and to riowe the
goodness-of-fit of a structural model. Questionmasrdivided

fit and composite reliability as shown in Tabl®eferences [2,
38] suggested the composite reliability must bagmethan 0.5.
From Table I, each factor loading of measure fteriavariable
are greater than 0.5 and all the composite reiiegsil are

greater than 0.6. It shows that the measures ofldtent

variables have high internal quality.

into four parts. The first part is concerned wilte tinvestor TABLE |

types that are designed to measure four psychalbiiits of THE INTERNAL QUALITY OF LATENT VARIABLES :

individual investors including careful, impetuoasxious, and Latent variables  Measure g~ Factor Composite

confident derived from BB&K mod¢B]. Every investor type 't;TS 5 'Ogd;zgs reliability

is regarded as a Ia_tent variable me_asured by Sé&reed ite_ms. Careful %2 0.76 087 0.79

The second part is concerned with the measurenferisio X3 0.40 0.63

tolerance which is modified from [21, 22] and meaasuby 9

observed items. The third part is the measuremiehexling X4 0.34 0.58

bias which is well defined in the behavioral finanand Impetuous X5 0.37 0.61 0.62

psychology literature as well as based on the ial works X6 0.34 059

of [13, 42, 45]. Herding bias is also treated datent variable 7 043 0.65

and measured by 7 ob§erveq items. Each item ire ttiese Anxious X8 0.77 088 0.80

parts adopts five-point Likert-scale to measure th X9 051 0.72

psychological agreement of respondents. Categdoieshe

scale ranged from strongly disagree (1) to strorgjsee (5). X10 0.33 0.57

Table 1 lists the measures with the reworded itefine forth Confident X11 0.62 0.79 0.74

part contained information about respondents foe th X1z 053 0.73

demographics of the individual investors includgender, age, vi 0.59 0.77

experience in investment, and whether need of stfgily. Risk tolerance Y2 0.67 0.82 0.79
For the both considerations of measurement reiiplahd Y3 0.43 0.66

goodness of fit of the model, the final measurenseates for

each latent variable are determined that satisgyftfiowing Y4 0.46 0.68

criterion: (a) eliminate items with communalitiggen-total) Herding Y5 0.66 0.81 0.74

lower than 0.3 [44]; (b) eliminate items with sqeianultiple 6 037 0.61

correlation (SMC) lower than 0.3; (c) eliminatenite with

standardized factor loadings higher than 0.95;s(d)gest the C.Data

modification index (MI) provided by LISREL 8.71 peme
[27]. The corresponding composite reliability.§ for each
latent variable is also calculated by the indicapbro, =

This study adopted convenience sampling methodtadly
issue 600 formal questionnaires to the voluntagividual

(E21)2/[(Z 1) + X 6;], wherel; denotes the standardizedinVE}StOfS attending at security companies_ Ioc_:atec)’ziipei
factor loadings on latent variable,denotes the measurementduring Jun. 2011 to Aug. 2011. After deductingithealid and

errors of observed variables. The valugothat is higher than
0.6 may be represented as good construct relia§8it In

addition, all of the factor loadings are greateantt0.5 that
represents convergent validity for the measurenoénéach
latent variable.

Additionally, to further assure the reliability andlidity of
questionnaires, there are two steps to test thessumes: In the
first step, we have performed a pre-test with 26@venience
samples that are randomly selected from total v&i&9
voluntary respondents. In the second step, the oB<889
respondents are treated as confirmatory samplesrtduct a
confirmatory factor analysis (CFA) for evaluatinghet
reliabilities and validities of constructed item$he final
measures and the reliabilities of each item and poite
reliability (i.e. latent variables) are shown inblel.

By using CFA to test the reliability and validityf ¢he
measures of four investor types, risk toleranceharding bias,
we find that the goodness-of-fit of investor typegh the

incomplete questionnaires, 589 valid respondent® Heeen
collected, so the valid rate of response is 98%.tHa
composition of the valid respondents, there are r83@& and
287 female, and with 37.3% are between ages 26 taovizh
28.3% between ages 36 to 45, and 23.9% betweef6ages5.

These ages accounted for about 90% of the entiliel va

respondents. The experience of investment accoufded
30.1% is between 1 to 3 years, with 27.2% is betwké¢o 6

years, and with 3%.1% is above 7 years. And thexé58.4%

respondents who need of support family.

D. Analytical Model

The study uses SEM to simultaneously estimate estchow
latent variables and their measurements are rel&8askd on
previous literature, a hypothetical structure eumamodels is
proposed and analyzed with the LISREL 8.70 stasisti
package, respectively. Structural model is develdpexplore
how four investor types, risk tolerance and herdias are
related.

RMSEA=0.064,
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The structural equation model is Thus, ensuring the hypothesized model has no the
N = viié; + Binj+Sulj = 1,2,3, ... (1) phenomenon of offending estimation, it could pracedh the
where §; denotes exogenous latent variables, i.e. caref@stimation of parameters. In addition, the absoltieies of
impetuous’ anxious’ and Conﬁdem; denotes endogenous skewness and kurtosis for all observed items axerddhan 3
latent variables, i.e. risk tolerance and herdjpgdenotes the and 10 (see Table II), respectively. It means dilaof these
regression coefficient df; onn,; B;; denotes the regression Measurements could be regarded as approximate horma
. . : distribution and Maximum Likelihood method is shi&to be
coefficient ofn; onn;;andg; denotes the error variance of

f . . used to estimate the parameters in the proposed!ri2s].

structure equation. The measurement equation nimdel P prop
Xi = Axijé; + 6y, @)
Yo = Ayijnj + € (3)
where;A,;; denotes the regression coefficientXpioné;; A

*
L
s

yij
denotes the regression coefficientYpbny, ;; 6;, & denote

1%
‘% 0.72

0.82%

risk 0.33%

i Q,\ M, tolerence

0.66*

measurement errors of exogenods) (and endogenousyy)
latent variables, respectively. 063

By using maximum likelihood estimation, the fitn@sdices
of the structure models are assessed by goodnditsirafex 0.66*

(GFI), comparative fit index (CFI), and non-normfgdndex o

-0.16%

(NNFI), where the values greater than 0.90 arerdeghas
acceptable. A situation in which the value of tbetrmean ...
square error of approximation (RMSEA) is 0.05 owédo
implies that it is a close fit. Additionally, vada up to 0.08 are 049"
recognized as a reasonable error of approximalioaddition,
according to the principle of parsimony, Critica{GN) should
be greater than 200 [25], parsimony normed fit in¢ieNFI) 038%
should be higher than 0.5, and normed chi-squaf¢dJf)

.
5
&

.57*
*

: ) 0.81* .34
07 o A herding

>
5
N

,/5
0,79% _ 091* e

0
f"’w
o 0.63%

0.88% 4
)7
5

IH
] =

should be lower than 0.3. 04T X
*p<0.05
TABLE Il Fig. 1 The structure relationship of four investges, risk tolerance
THE DESCRIPTIVESTATISTICS FORLATENT VARIABLES and herding
Latent variables  Items Mean SD Skewness  Kurtosis .
X1 365 088  -065 013 B. Goodness-of-Fit Test
Careful X2 3.60 0.83 -0.47 -0.33 According to the criteria of goodness of fit suggdsay[24],
X3 355 085  -036 -0.52 this proposed structural model has good modelxft/df=
impetuous i‘s‘ 222 ggg gié 88; 2.78, CFI= .93, GFI= .95, AGFI= .88, NFI= .91, NNFI91,
X6 296 0.99 0.00 097 RMSEA= .068, _SRMR: .061 an_d Il_:I: .93). It meang the
X7 295 0.97 0.05 097 structural equation models can fit with the datdl.we
Anxious X8 2.88 0.94 0.23 -1.00 C. Estimation of Parameters
X9 3.06 0.98 0.04 -1.13 T ) ]
X10 3.23 089  -0.33 -0.49 By Fig. 1 and Table Ill, the risk tolerance hasematively
Confident X11 3.27 0.88 -0.42 -0.59 significant impact on herding big8,(=-.16,p<.05). Itimplies
ﬁz 2-;2 g-gz 'g-é; 'g-gg that the investors with higher level of risk toleca would
Risk tolerance Y2 596 Lo2 008 103 exh!blt Iowgr herding. In addition, the |nv.estor&1h/vh|gh?r
Y3 2682 1.0¢ 0.0E - 0.8¢ anxious trait would have a lower level of risk talece ¢,5=
Y4 2.93 0.97 -0.03 -1.36 -0.29, p<.05); oppositely, the investors with higher coefid
Herding Y5 297 0.89 0.04 -1.08 would have a higher level of risk tolerangg,E .26, p<.05).
Y6 3.13 093  -0.02 -0.90

Especially, only the type of impetuous investorauldchave a
directly impact on herding biag., = .20,p<.05). It means that
the investors with the impetuous trait would dikgctly on the
Ill. RESULTS suggestions of reference group or other institatiagnvestors.
A. Diagnosis of Offending Estimation Namely, when they have invol\{ed in the stqck mqu?leey
would be prone to invest according to the majasitppinions

The _standardized estimati_on c_oefﬁcients among Stre 1 investment experiences. This finding is corresiog to the
types, risk tolerance and herding bias are showignl. From findings of [42]

Fig. 1, we find that the values of variance errars positive
between 0.23 and 0.91. In addition, factor loadiagsshown
between the values of 0.57 and 0.88 (smaller th@H)0

n=589
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D. The Mediate Effect

According to the criteria of goodness of fit suggesy [24],
this proposed structural model has good modelxft/df =
2.78, CFI= .93, GFI= .95, AGFI= .88, NFI= .91, NNFI91,
RMSEA= .068, SRMR= .061 and IFI= .93). It meang the
structural equation models can fit with the datdl.we

TABLE IlI
THE ESTIMATED PARAMETERS OFFOUR INVESTORTYPES RISK TOLERANCE
AND HERDING BIAS

Parametel Standardizd t Paramete Standardize t
coefficients values variance errors values
Ayin 0.74 14.76* 5, 0.46 9.39*
At 0.87 17.70% 5, 0.24 4.60*
At 0.63 12.50* 5, 0.60 11.76*
Axaz 0.58 955+ 5, 0.66 9.96
Ao 0.61 9.89* 5, 0.63 9.42*
Moz 0.59 9.60* 5, 0.66 9.87*
A3 0.65 13.16* 5, 057 11.66*
Ao 0.88 18.62* 5, 0.23 477
Ao 0.72 14.67* 5, 0.49 10.41*
Aeios 0.57 10.86* 5, 0.67 12.01*
Ai1a 0.79 15.45* 5, 0.38 7.25%
Aaza 0.73 14.27* 5, 0.47 8.99
A 0.77 - € 0.41 8.93
Ayas 0.82 13.06* € 0.33 7.00%
Ay3s 0.66 11.67* € 0.57 11.45*
Ayas 0.68 - £ 054 9.44*
Ayse 0.81 9.61* € 0.34 5.25%
Mos 0.61 9.51* € 0.63 11.20
Vi1 -0.02 -0.25 Y13 -0.29 - 4.05*
Va1 -0.01 0.17 Va3 0.02 0.23
Y1y 0.16 1.96 Yia 0.26 3.18
Yoy 0.20 215 vy,, -0.17 -1.82
B,y -0.16  -2.00* 3 0.72 7.39*%
< 0.91 6.20

*p < 0.05; “-“ represents the reference indicator

IV. CONCLUSION

so as to avoid the loss resulted from the biagadihg. Second,
the investors with more confident or less anxioasspnality
traits should further confirm the market informatiand make
up their minds on investing so as to avoid forniing bias of
herding. This paper provides the individual investavith
comprehensive ideas on investing in order to imertheir
investment performance.
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