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Abstract
Purpose – The purpose of this paper is to test the relationship between the annual income earned by the
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investors and eight behavioural biases exhibited by the investors such as mental accounting, anchoring,
gambler’s fallacy, availability, loss aversion, regret aversion, representativeness and overconﬁdence.
Design/methodology/approach – The relationship is derived based on a questionnaire survey
conducted on 436 secondary equity investors residing in Chennai, India.
Findings – Analysis of variance test was performed on the normalised and non-normalised version of the
biases divided in terms of the annual income earned by the investor. The test found that for the signiﬁcant
biases except the overconﬁdence bias, the investors with higher annual income were less prone to the biases
when compared to investors with lower annual income. On the other hand, with respect to the overconﬁdence
bias, the investors with higher annual income were prone to exhibit overconﬁdence bias when compared to
the investors with lower annual income. Correlation analysis showed that the investors with high annual
income were more likely to exhibit higher overconﬁdence bias but lower representativeness, loss aversion,
availability and mental accounting biases.
Originality/value – A contribution in the ﬁnancial and economic front which would beneﬁt the ﬁnancial
advisors to now consider the income earned by the clients as an important factor while giving ﬁnancial advice
to the clients and while guiding them about the biases they are prone to exhibit.

Keywords Mental accounting, Anchoring, Gambler’s fallacy, Availability, Loss aversion,
Regret aversion, Representativeness, Overconﬁdence
Paper type Research paper

Introduction
Several demographic variables have been used to describe the proﬁle of investors in both
the primary and secondary equity markets. Among the demographic variables, the income
earned by the investors play an important role, as it determines the proportion of income
which goes into savings, the proportion of income which could be invested and the
proportion which could be allocated for equity investment. The affordability of expert
ﬁnancial advice also depends on the amount of income earned. The better is the quality of
the advice when more money is spent on it and hence the results of the ﬁnancial investment
are better. Very few studies look at the relationship between the income earned and investor
behaviour in terms of the biases exhibited. This study aims at testing the relationship
between the income earned and the biases exhibited by the secondary equity investors
residing in Chennai.
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Investor behaviour explained in terms of the behavioural biases exhibited has been the
focus of several researchers lately. The investors had been assumed to be rational in most
classical ﬁnancial theories like, portfolio theory (Markowitz, 1952), capital asset pricing
model (Sharpe, 1964), efﬁcient market hypothesis (Fama, 1965a, 1965b, 1970). A rational
investor is one who always makes normatively acceptable decisions and amends his beliefs
on a continuous basis based on the incoming information (Thaler, 2005). The efﬁcient
market theory assumed that investors were rational and were able to process all the
available information (Shiller, 1999). Several behavioural economists had questioned this
rationality assumption, given the limited resources of time, money and processing capability
of the human mind. According to them, the irrationality of the investors was reﬂected as
random patterns in the stock prices in the stock market. Sentiments inﬂuenced the stock
price movements and even led to extreme mispricing (Mathur and Rastogi, 2018).
In the decision of equity investment, emotions played an important role as information
was abundant and uncertainties were high. With the market anomalies lining up due to the
irrational behaviour of the investors, academics were directed to investigate psychology to
explain the investor behaviour (Phung, 2010). Psychologists had documented that it was
more likely for decisions to be inﬂuenced by emotions when the decisions to be taken
became very complex (Cianci, 2008). Also, only seven plus or minus two bits of information
can be assimilated at the same time by the human mind as indicated by Miller (1956). Hence,
to manage the cognitive load which exceeded the normal capability of data processing,
people were forced to take the help of heuristics to make decision-making more feasible,
which in turn lead to irrational decision-making (Tversky and Kahneman, 1974; Simon and
Newell, 1971; Gabaix and Laibson, 2000; Simon, 1979).
Chitra and Sreedevi (2011) on their investigation on how the personality traits of the
investor inﬂuence the choice of investment, showed that the returns and emotional stability
were more strongly correlated with equity than with other investment choices, hence
proving that emotions affected the equity investment process the most. These emotions
made the investors vulnerable and more prone to biases. Foerster (2011) also showed how
the usage of heuristics in the stock market environment led to disappointments.
Kumar (2009) proved empirically that the investors were more likely to exhibit stronger
biases when the stocks were more cumbersome to be valued and when there was a rise of
uncertainty in the market. Hence when there was high valuation anxiety, the investors were
more likely to commit larger ﬁnancial mistakes. Sahi et al. (2013) suggested that the making
of investment decisions could be better understood only when the psychology of the
investors was understood. Waweru et al. (2008) showed that the behavioural factors played
a prominent role in the process of decision-making of the investor in an environment
bombarded with enormous information. Behavioural ﬁnance has been used to study the
decision-making behaviour in different sectors including real estate (Waweru et al., 2014)
and the biases inﬂuencing the decision had been identiﬁed.
The biases of the investors disturbed the effective decision-making ability of the investor
in the stock market. The behavioural factors were mostly not considered by individual
investors, and this in turn led to suboptimal investment performance (Chandra, 2008).
This study analyses the behaviour of secondary equity investors residing in Chennai by
testing the relationship between the income earned and the eight biases suggested by
Chandra and Kumar (2012) and Jayaraj (2013). Biases cause the investors to behave
irrationally. Each bias leads to a different behaviour.
Mental accounting bias causes the investors to see each stock in terms of its value. The
stocks whose prices have risen above the purchase price, i.e. the wining stocks are kept in a
separate mental account and the stocks whose prices have fallen below the purchase price,

i.e. the losing stocks are kept in a separate mental account. All the stock market transactions
would be based on which mental account the stock is currently in. Anchoring bias causes the
investors to adjust all the investment decisions based on an anchor. The anchor could be the
purchase price of the stock, or the 52-week high, or the price at which a friend purchased a
stock. The anchor selected is very subjective to the investor. Gambler’s Fallacy causes the
investors to anticipate the change in the trend of the stock market depending on the number
of years of bullish success or bearish failure. Though each ﬁnancial year is independent,
they are assumed to be sequential. It is an intuitive judgement because of the belief that
there are always two sides of a coin. Availability bias causes the investors to see only the
information which is readily available about the stock while making the buy/sell decision.
Important information could be ignored and only information which is popular and
noticeable would be taken into decision-making. Loss Aversion bias causes the investors to
be extremely averse to loses and hence hold on to the losing stocks of the portfolio and sell
only the winning stocks. The losing stocks would be held in the portfolio till they make a
proﬁt even if the period of holding depreciates the stock’s value. Regret Aversion bias causes
the investors to postpone decisions which result in regret. Regret adverse investors would
monitor the price of the stocks already sold and tend to regret if the price further increased
post the sale. Representativeness bias causes the investors to look at the past prices of the
stocks while making stock market decisions as the past price of the stock is assumed to be
representative of the future. Overconﬁdence bias causes the investors to be overconﬁdent
about their stock picking ability, about their knowledge, about their information processing
capability and about their skill set. Overconﬁdent investors tend to take credit for all their
successes in their portfolio but tend to blame others for their failures.
Literature review
The review of literature section is divided into ﬁve sections based on the different roles the
income plays.
Role of income in shaping investors’ behaviour
Income plays an important role in determining investors’ behaviour in terms of the biases
exhibited. Mittal and Vyas (2008) empirically proved that investors with annual income of
less than Rs 1 lakh belonged to the cautious investment personality, whereas investors in
the annual income range of Rs 1 to 2.5 lakhs belonged to the casual investment personality.
Investors with higher annual income of Rs 2.5 to 4 lakhs belonged to the technical
investment personality, and those with more than Rs 4 lakhs belonged to the informed
investment personality. Chandra (2009) surveyed the investors in the Delhi region and found
that the investors in the high annual income category were more competent and also trade
frequently in the stock market as the high-income investors were more overconﬁdent
compared to the investors with lower annual income. But however, investors of all income
groups preferred safety of their equity investment and avoided taking too many trading
decisions thereby preferring status quo.
Zhu (2003) showed that the high-income investors exhibit less local bias, which means
less favourism towards stocks of local companies compared to the low-income investors.
They also documented that the wealthier investors exhibit less disposition effect because the
rich investors have better access to expert ﬁnancial advice for all their investments and are
more capable of processing the information. The high-income investors exhibiting low
disposition effect have an increasing tendency to sell the losing stocks and decreasing
tendency to sell the wining stocks. Dhar and Zhu (2006) analysed the trading details of a
large brokerage house and showed that the wealthier investors exhibited lesser disposition
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effect as irrespective of the education and ﬁnancial knowledge possessed, they could afford
to spend on ﬁnancial advice and thereby reduce the bias.
Tseng and Yang (2011) documented that the income plays a moderating role in the
inﬂuence of information search on risky investment preferences. Rana et al. (2014) recorded
that income level had a signiﬁcant positive relationship with digital and advice-seeking
information search. The results of the study showed that the rich investors were keener to
acquire information from ﬁnancial experts compared to the poor investors to invest in risky
lu et al. (2015) examined the factors inﬂuencing investor behaviour among
assets. Islamog
the bankers in the Bartin region in Turkey. They showed that as the income level increased,
the follow-up of information about the investments increased, their banking and payment
behaviour was positively inﬂuenced, the inﬂuence of society and religion on investment
decisions increased and the traditional investor attitude also improved. The inﬂuence of
income on investment decision was best explained by the variable which stated that the rise
in the level of income increases investors’ interest in ﬁnancial instruments. Umamaheswari
and Kumar (2014) analysed the salaried middle-class investors in the Coimbatore region of
India and found that the majority of them have the knowledge to make good investment
decisions and choose the right proportion to save for the future, but one-third of them lack
investment awareness to choose the correct ﬁnancial plan.
Role of income in portfolio selection
Income plays an important role in portfolio selection. Shum and Faig (2006) analysing data
from the USA Survey of Consumer Finances in the period 1992 to 2001 documented
empirically that the decision of holding stocks was correlated positively with labour income
and hence higher income signiﬁes more probability to invest in stocks. Ranjith (2002)
examined the risk preferences of the investors in the Ahmedabad region and showed that
the investors in the annual income category of Rs 1 to 1.5 lakhs actively invest in the equity
market. Thulasipriya (2015) found that there was no signiﬁcant association between
monthly income and the level of preferred investment avenues among the government
employees. However, those with up to Rs 25,000 as monthly income have high level of
investment preference.
Velmurugan et al. (2015) examined the investors’ perception about the different investment
avenues in the Vellore region in India and recorded that the high-income investors preferred to
invest only in safe investment options like post ofﬁce and bank deposits. Bhatt and Bhatt (2012)
recorded that the low-income investors have less saving capacity and hence invest in safe
investment options like bank deposit and post ofﬁce deposit. On the other hand, the highincome investors invest in equity, insurance, mutual funds, F&O, real estate and commodities.
Tirupathi and Ignatius (2013) examined the preference of the various investment avenues
among the salaried investors in the Namakkal region of Tamil Nadu. They found that the
investor’s income level played a prominent role in deciding the portfolio composition.
The lower-income investors were found to prefer Insurance and Bank Deposits compared to the
other investment avenues. Sood and Medury (2012) found that investors in the annual income
range of Rs 2 lakhs preferred mutual funds, investors in the annual income range of Rs 10 to 15
lakhs preferred life insurance products, investors in the annual income range of up to Rs 2
lakhs preferred ﬁxed deposits, investors in the annual income range of Rs 5 to 10 lakhs
preferred recurring deposits and investors in the annual income range of Rs 2 to 5 lakhs
preferred market investments. They recorded that the investors in the annual income range of
Rs 10 to 15 lakhs preferred risky investments and investments offering high returns. On the
other hand, investors with annual income of up to Rs 2 lakhs preferred safer investment
alternatives.

Ramanathan and Meenakshisundaram (2015) showed that the annual income of the
investor and the investment made have a positive correlation and they also share a
signiﬁcant relationship. They also proved that 68.3 per cent of the respondents having an
annual income lower than Rs 5 lakhs invest with the objective of return on income, 42.3 per
cent of the respondents having an annual income in the category of Rs 5-10 lakhs invest with
the objective of asset creation. Vaidehi and Vijayakumar (2016) analysed the behaviour of
the investors in the Chennai region towards the equity market and documented that the
investors in the high annual income range of more than Rs 30 lakhs were more aggressive
and preferred growth stocks. Goetzmann and Kumar (2008) analysed the portfolio
diversiﬁcation among the US individual investors. They documented that the low-income
investors are more bound to carry under-diversiﬁed portfolios and the level of
diversiﬁcation improved with the rise in income levels. Kannadhasan (2006) showed that the
investor’s income plays a prominent role in deciding the investment strategy and
investment behaviour. Fu (2006) investigated the investors’ behaviour in the Taiwan stock
market and showed that investors with higher income were more concerned about the ﬁrms’
ownership structure, were more attentive to ﬁnancial transparency, disclosure of
information, process and composition of Board of Directors when compared to the investors
with lower income. Donkers and Van Soest (1999) showed that the high-income category
was more interested in ﬁnancial affairs when compared to the representative group of Dutch
households, as the high-income category would have more investment opportunities.
Role of income in investors’ saving behavior
Income plays an important role in determining investors’ saving attitude. Bhabha et al.
(2014) recorded that income was one of the important deciding factors of saving
behaviour. Ahmad et al. (2006) showed that the growth rate of per capita income and the
per capita income have a signiﬁcant positive inﬂuence on the household saving rate in
Pakistan. Faridi and Bashir (2010) explored the deciding factors of saving behaviour in
the Multan region of Pakistan and proved that the saving capacity of the household
increases with the rise in income level. Suman and Sabat (2012) documented that the
income level of the investor was related to the saving objective and as the income varied,
the proportion of savings also varied.
Role of income in investors’ risk appetite
Income plays a prominent role in determining investors’ risk appetite. Gupta and Sharma
(2016) recorded that the investors with higher income have higher risk bearing capacity and
are more likely to invest in mutual funds while analysing the factors affecting the level of
satisfaction of the mutual fund investors in the Jaipur region. Geetha and Vimala (2014)
documented that there is a signiﬁcant relationship between the income level of the investor
and the risk-taking capacity. Riley and Chow (1992) developed a model which indicated that
the risk aversion reduces as individuals’ income increases above the poverty level, and it
also signiﬁcantly reduces for the rich. The higher risk appetite of higher income individuals
could be explained by the higher amount of funds available for investment and the better
tolerance for the consequences of a bad decision as the income levels are above the
subsistence level. Hence, the relative risk aversion index developed showed a negative
relationship with the income. However, the individuals below the poverty line cannot be
assumed to be very risk averse, as they hold no discretionary income thereby leading to very
little ﬂexibility in their budgets. Sung and Hanna (1996) analysed the factors inﬂuencing the
risk tolerance of investors and documented that the non-investment income had a positive
relationship with the risk tolerance level. Hence, higher income investors were more risk
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seeking than the lower-income investors. Investors who were self-employed had a variable
income and hence were less risk averse. Donkers et al. (2001) recorded strong relationship
links between risk aversion and the income level, and they found that the individuals with
high income levels were found to be less risk averse.
Role of income in investors’ ﬁnancial literacy level
Income plays an important role in determining investors’ ﬁnancial literacy level. Kumar and
Kasilingam (2017) surveyed investors in the Tamil Nadu region in India to examine the
factors inﬂuencing ﬁnancial literacy. They recorded that the ﬁnancial literacy level
improved with rise in monthly income. Investors in the high monthly income level of
Rs 75,001 to Rs 1,00,000 and greater than Rs 1,00,000 exhibited the highest ﬁnancial literacy
levels. Whereas, investors in the low monthly income category of up to Rs 25,000 and
Rs 25,001 to Rs 50,000 exhibited low ﬁnancial literacy. Adequate ﬁnancial literacy was
exhibited by the investors with monthly income in the category of Rs 50,001 to Rs 75,000.
Hence, investors with monthly income level of more than Rs 50,000 exhibited high ﬁnancial
literacy. Beal and Delpachitra (2003) analysed Australian university students and showed
that the ﬁnancial literacy increased as the income increased. Bujan et al. (2016) empirically
assessed the ﬁnancial literacy level of Croatian investors and showed that the income level
signiﬁcantly inﬂuenced ﬁnancial literacy positively which implied that the high-income
investors were more likely to possess adequate ﬁnancial literacy levels. De Clercq and
Venter (2009) documented that there is a signiﬁcant difference among the ﬁnancial literacy
levels of the respondents with various income levels.
Objectives of the study
 To study the role of income in the behaviour of investors with respect to the
behavioural biases, namely, mental accounting, anchoring, gambler’s fallacy,
availability, loss aversion, regret aversion, representativeness and overconﬁdence
exhibited by the secondary equity investors residing in Chennai;
 to examine if the investors belonging to the various income groups differed with
respect to the behavioural biases exhibited; and
 to examine the relationship between the behavioural biases exhibited by the
investors and the income earned by them.
Hypotheses of the study
H1. There is no signiﬁcant difference between the means of the behavioural biases
divided in terms of the income earned by the investors.
H2. There is no signiﬁcant relationship between the behavioural biases and the income
earned by the investors.
Materials and methods
The present research was carried out in the Chennai city of Tamil Nadu. The secondary
equity investors chosen were the members of the Tamil Nadu Investors Association (TIA)
and the clients of a popular ﬁnancial services company, Integrated. TIA was selected as it
was the only formal body which allowed access to collect data from its members. Integrated

was selected as it was the only company which allowed access to collect data from its
clients. Scheduled interviews were used to collect data from 436 secondary equity investors.
Results
Based on the demographic proﬁle of the sample, in the annual income category, most of the
samples belonged to the lower-income category. In total, 60.1 per cent of the sample was in
the category of Rs 4 lakhs and below. The average annual income of the sample was Rs 4.24
lakhs. The reliability score of the biases measured is determined by way of Cronbach’s
coefﬁcient alpha technique which indicates the acceptable internal consistency (0.826). The
biases were measured using the questionnaire survey method on a Likert scale and ﬁve
scenario-based questions were used to measure each bias.
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ANOVA results of behavioural biases
For each of the biases the ANOVA was performed, and the summary of the results is shown
in Table I. The signiﬁcant biases include mental accounting, anchoring, availability, loss
aversion, representativeness and overconﬁdence.
From the ANOVA test results (Table I), we can infer that except in gambler’s fallacy and
regret aversion, respondents belonging to the various income groups differed in all other
biases.
 Mental accounting bias: The respondents in the annual income category of Rs 4.01 to
6 lakhs had the highest mean of 16.27, and the respondents in the annual income
category of more than Rs 10 lakhs had the lowest mean of 12.89 (based on Table II).

S. no

Bias

1
2
3
4
5
6
7
8

Mental accounting
Anchoring
Gambler’s fallacy
Availability
Loss aversion
Regret aversion
Representativeness
Overconﬁdence

F value

p-value

7.358
2.581
1.145
2.610
2.821
1.285
2.667
6.549

0.000
0.026
0.336
0.024
0.016
0.269
0.022
0.000

Note: Italics represent the p-value is less than the alpha value of 0.05 hence rejected at 0.05 level
Source: Author elaboration

Mental accounting

Mean

SD

Std. error

2 lakhs and below
2.01 to 4 lakhs
4.01 to 6 lakhs
6.01 to 8 lakhs
8.01 to 10 lakhs
More than 10 lakhs
Total

15.96
15.60
16.27
15.55
15.39
12.89
15.46

3.516
3.200
3.764
3.161
3.359
3.735
3.596

0.282
0.309
0.486
0.568
0.635
0.504
0.172

Note: Italics represent the p-value is less than the alpha value of 0.05 hence rejected at 0.05 level
Source: Author calculations using ANOVA test in SPSS

Table I.
ANOVA results of
biases vs annual
income

Table II.
Descriptive of mental
accounting bias
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Based on the Tukey post hoc test (Table III), the mean of the mental accounting bias
in the annual income category of greater than Rs 10 lakhs was signiﬁcantly less
than the means of the mental accounting biases in all other annual income groups.
Thus, the respondents with an annual income of more than Rs 10 lakhs were less
likely to exhibit the mental accounting bias when compared to the other income
groups. Hence, it seemed that higher the annual income less was the propensity to
exhibit the mental accounting bias. Also, with respect to most other biases like
anchoring, availability and representativeness, the respondents in the annual
income category of greater than Rs 10 lakhs had the lowest mean.
Anchoring bias: The respondents in the annual income category of Rs 8.01 to 10
lakhs had the highest mean of 17.21 and the respondents in the annual income
category of greater than Rs 10 lakhs had the lowest mean of 15.07 (based on
Table IV).
Availability bias: The respondents in the annual income category of Rs 2.01 to 4
lakhs had the highest mean of 15.65 and the respondents in the annual income
category of greater than Rs 10 lakhs had the lowest mean of 14.02 (based on
Table V).
Representativeness bias: The respondents in the annual income categories of Rs 2.01
lakhs and below and Rs 8.01 to 10 lakhs had the highest mean of 16.29 and the
respondents in the annual income category of greater than Rs 10 lakhs had the
lowest mean of 14.31 (based on Table VI).

(I) Annual income of
the respondent
More than 10 lakhs

Table III.
Tukey post hoc
results of mental
accounting bias

Table IV.
Descriptive of
anchoring bias

(J) Annual income of the respondent

Mean difference (I  J)

Std. error

Sig.

2 lakhs and below
2.01 to 4 lakhs
4.01 to 6 lakhs
6.01 to 8 lakhs
8.01 to 10 lakhs

3.070*
2.707*
3.376*
2.657*
2.502*

0.545
0.576
0.648
0.780
0.806

0.000
0.000
0.000
0.009
0.025

Notes: Italics represent the p-value is less than the alpha value of 0.05 hence rejected at 0.05 level; *the
mean difference is signiﬁcant at the 0.05 level
Source: Author calculations using Tukey post hoc test in SPSS

Anchoring

Mean

SD

Std. error

2 lakhs and below
2.01 to 4 lakhs
4.01 to 6 lakhs
6.01 to 8 lakhs
8.01 to 10 lakhs
More than 10 lakhs
Total

16.70
17.16
16.88
16.06
17.21
15.07
16.62

3.778
3.184
3.350
3.306
3.715
5.460
3.845

0.303
0.308
0.433
0.594
0.702
0.736
0.184

Note: Italics represent the p-value is less than the alpha value of 0.05 hence rejected at 0.05 level
Source: Author calculations using ANOVA test in SPSS





Loss aversion bias: The respondents in the annual income category of Rs 2.01 to 4
lakhs had the highest mean of 17.09, and the respondents in the annual income
category of Rs 6.01 to 8 lakhs had the lowest mean of 15.13 (based on Table VII).
Overconﬁdence bias: The respondents in the annual income category of Rs. 8.01 to 10
lakhs had the highest mean of 19.68 and the respondents in the annual income
category of Rs 2 lakhs and below had the lowest mean of 15.94 (based on
Table VIII).
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Only with respect to the overconﬁdence bias, the lower and higher means were reversed
implying that respondents in the higher annual income exhibit higher overconﬁdence. This

Availability

Mean

SD

Std. error

2 lakhs and below
2.01 to 4 lakhs
4.01 to 6 lakhs
6.01 to 8 lakhs
8.01 to 10 lakhs
More than 10 lakhs
Total

15.39
15.65
15.33
14.65
15.36
14.02
15.22

2.926
2.875
2.814
2.961
2.628
3.582
3.002

0.235
0.278
0.363
0.532
0.497
0.483
0.144

Note: Italics represent the p-value is less than the alpha value of 0.05 hence rejected at 0.05 level
Source: Author calculations using ANOVA test in SPSS

Representativeness

Mean

SD

Std. error

2 lakhs and below
2.01 to 4 lakhs
4.01 to 6 lakhs
6.01 to 8 lakhs
8.01 to 10 lakhs
More than 10 lakhs
Total

16.29
16.28
15.70
15.45
16.29
14.31
15.90

3.518
3.138
3.642
3.345
4.198
5.473
3.821

0.283
0.303
0.470
0.601
0.793
0.738
0.183

Note: Italics represent the p-value is less than the alpha value of 0.05 hence rejected at 0.05 level
Source: Author calculations using ANOVA test in SPSS

Loss aversion

Mean

SD

Std. error

2 lakhs and below
2.01 to 4 lakhs
4.01 to 6 lakhs
6.01 to 8 lakhs
8.01 to 10 lakhs
More than 10 lakhs
Total

16.60
17.09
16.70
15.13
16.46
15.16
16.44

3.318
3.575
3.121
3.274
4.963
5.058
3.772

0.266
0.346
0.403
0.588
0.938
0.682
0.181

Note: Italics represent the p-value is less than the alpha value of 0.05 hence rejected at 0.05 level
Source: Author calculations using ANOVA test in SPSS

Table V.
Descriptive of
availability bias

Table VI.
Descriptive of
representativeness
bias

Table VII.
Descriptive of loss
aversion bias
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relation seemed logical as with increase in wealth came increase in purchasing power, and
hence increase in conﬁdence level.
From the test results, we found that the investors belonging to the higher end of the
annual income range were less prone to the biases. Hayat et al. (2010) showed that investors
with high income levels had better self-control and higher level of conﬁdence on stock
picking ability and speciﬁc skills. This explains the low propensity of the high-income
category to exhibit the biases and the high overconﬁdence levels in this category because of
the high knowledge levels.
ANOVA results of normalised behavioural biases
The eight biases were normalised using the Transform function’s IdfNormal command.
These normalised variables have skewness within the acceptable range of 1 to þ1 and
kurtosis within the acceptable range of 3 to þ3 indicating normality. The description of
these normalised biases is given in Table IX.
ANOVA test was performed on the normalised biases to examine if similar biases were
signiﬁcant. The results shown in Table X showed that only mental accounting, loss aversion
and overconﬁdence were signiﬁcant now after normalisation.
 Mental accounting bias: The respondents in the annual income category of Rs 4.01 to
6 lakhs had the highest mean of 16.2554 and the respondents in the annual income
category of greater than Rs 10 lakhs had the lowest mean of 12.9686 (based on
Table XI). Based on the Tukey post hoc test (Table XII), the mean of the mental
accounting bias in the annual income category of greater than Rs 10 lakhs was

Table VIII.
Descriptive of
overconﬁdence bias

Overconfidence

Mean

SD

Std. error

2 lakhs and below
2.01 to 4 lakhs
4.01 to 6 lakhs
6.01 to 8 lakhs
8.01 to 10 lakhs
More than 10 lakhs
Total

15.94
17.06
16.88
17.03
19.68
18.47
16.98

3.983
3.746
3.641
3.869
3.601
4.328
4.017

0.320
0.362
0.470
0.695
0.681
0.584
0.192

Note: Italics represent the p-value is less than the alpha value of 0.05 hence rejected at 0.05 level
Source: Author calculations using ANOVA test in SPSS

Normalised behavioural bias

Table IX.
Descriptive of the
normalised
behavioral biases

NormMA
NormAnchoring
NormGF
NormAvailabilty
NormLossAversion
NormRegretAversion
NormRepresentativeness
NormOverconﬁdence
Source: Author elaboration

Skewness

Kurtosis

0.012
0.033
0.053
0.012
0.027
0.038
0.030
0.024

0.203
0.108
0.114
0.175
0.137
0.285
0.126
0.259





signiﬁcantly lower than the means of the mental accounting biases in all other
income groups. Hence, it seemed that higher the annual income less was the
propensity to exhibit the mental accounting bias.
Loss aversion bias: The respondents in the annual income category of Rs 2.01 to 4
lakhs had the highest mean of 17.0805 and the respondents in the annual income
category of Rs 6.01 to 8 lakhs had the lowest mean of 15.1133 (based on Table XIII).
Overconﬁdence bias: The respondents in the annual income category of Rs. 8.01 to 10
lakhs had the highest mean of 19.7143 and the respondents in the annual income

S. no

Normalised behavioural bias

1
2
3
4
5
6
7
8

Mental accounting
Anchoring
Gambler’s fallacy
Availability
Loss aversion
Regret aversion
Representativeness
Overconﬁdence

F-value

p-value

7.288
1.707
1.096
2.186
2.519
1.621
2.209
6.931

0.000
0.132
0.362
0.055
0.029
0.153
0.052
0.000

Note: Italics represent the p-value is less than the alpha value of 0.05 hence rejected at 0.05 level
Source: Author elaboration

Mental accounting

Mean

SD

Std. error

2 lakhs and below
2.01 to 4 lakhs
4.01 to 6 lakhs
6.01 to 8 lakhs
8.01 to 10 lakhs
more than 10 lakhs
Total

15.9975
15.5778
16.2554
15.5636
15.4351
12.9686
15.4810

3.47796
3.21770
3.70051
3.21982
3.42292
3.41293
3.53972

0.27936
0.31107
0.47773
0.57830
0.64687
0.46020
0.16952

Note: Italics represent the p-value is less than the alpha value of 0.05 hence rejected at 0.05 level
Source: Author calculations using ANOVA test in SPSS

(I) Annual income of
the respondent
More than 10 lakhs

(J) Annual income of the respondent

Mean difference (I  J)

Std. error

Sig.

2 lakhs and below
2.01 to 4 lakhs
4.01 to 6 lakhs
6.01 to 8 lakhs
8.01 to 10 lakhs

3.02895*
2.60924*
3.28681*
2.59507*
2.46653*

0.53651
0.56715
0.63813
0.76772
0.79359

0.000
0.000
0.000
0.010
0.024
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Table X.
ANOVA results of
normalised biases vs
annual income

Table XI.
Descriptive of
normalised mental
accounting bias

Table XII.
Tukey post hoc
Note: Italics represent the p-value is less than the alpha value of 0.05 hence rejected at 0.05 level; *the mean results of normalised
mental accounting
difference is signiﬁcant at the 0.05 level
bias
Source: Author calculations using Tukey post hoc test in SPSS
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category of Rs 2 lakhs and below had the lowest mean of 15.9470 (based on
Table XIV).
Only with respect to the overconﬁdence bias, the lower and higher means were reversed
implying that respondents in the higher annual income exhibit higher overconﬁdence. This
relation seemed logical as with increase in wealth came increase in purchasing power, and
hence increase in conﬁdence level.
From the test results of the normalised biases also, we found that the investors belonging
to the higher end of the annual income range were less prone to the biases.
From the ANOVA results of both the normalised and the non-normalised biases, it is
clear that the lower-income category of investors is those who are more likely to exhibit
biases. The reasons for this could be drawn from the literature review:
 Lack of affordability to spend on good ﬁnancial advice as pointed out by Dhar and
Zhu (2006) and Zhu (2003) could be one reason for the lower-income investors to be
more prone to biases.
 Low ﬁnancial literacy level of the lower-income investors as pointed out by Kumar
and Kasilingam (2017); Beal and Delpachitra (2003) and Bujan. (2016) could be
another reason for them to be more prone to biases.
 Low-income investors are risk averse in nature as pointed out by Gupta and Sharma
(2016); Riley and Chow (1992); Sung and Hanna (1996) and Donkers et al. (2001). As
a result, they could be prone to loss aversion bias and regret aversion bias.

Loss aversion

Table XIII.
Descriptive of
normalised loss
aversion bias

2 lakhs and below
2.01 to 4 lakhs
4.01 to 6 lakhs
6.01 to 8 lakhs
8.01 to 10 lakhs
More than 10 lakhs
Total

SD

Std. error

16.6050
17.0805
16.6881
15.1133
16.5335
15.3462
16.4637

3.21360
3.54266
3.24743
3.29971
4.85402
5.04205
3.72957

0.25812
0.34248
0.41924
0.59264
0.91732
0.67987
0.17861

Note: Italics represent the p-value is less than the alpha value of 0.05 hence rejected at 0.05 level
Source: Author calculations using ANOVA test in SPSS

Overconfidence

Table XIV.
Descriptive of
normalised
overconﬁdence bias

Mean

2 lakhs and below
2.01 to 4 lakhs
4.01 to 6 lakhs
6.01 to 8 lakhs
8.01 to 10 lakhs
More than 10 lakhs
Total

Mean

SD

Std. error

15.9470
17.0473
16.8823
17.0952
19.7143
18.5165
16.9935

3.83482
3.70159
3.64818
3.75869
3.64597
4.28931
3.94926

0.30802
0.35785
0.47098
0.67508
0.68902
0.57837
0.18914

Note: Italics represent the p-value is less than the alpha value of 0.05 hence rejected at 0.05 level
Source: Author calculations using ANOVA test in SPSS






Low competency level of the lower-income investors as pointed out by Chandra
(2009) could be another reason for them to be more prone to biases.
Being less keen to acquire information from ﬁnancial advisors as pointed out by
Rana et al. (2014) could be another reason for the lower-income investors to be more
prone to biases.
Having lesser information processing capacity as pointed out by Zhu (2003) could
be another reason for the lower-income investors to be more prone to biases.

Correlation analysis
Pearson correlation (shown in Table XV) was performed between the normalised biases and
the annual income earned. A signiﬁcant positive correlation was found between the annual
income and the overconﬁdence bias. A signiﬁcant negative correlation was found between
the annual income and the biases: representativeness, loss aversion, availability and mental
accounting. This implies that investors with high annual income are more likely to exhibit
higher overconﬁdence bias but lower representativeness, loss aversion, availability and
mental accounting biases. Similarly, investors with lower annual income are more likely to
exhibit lower overconﬁdence bias but higher representativeness, loss aversion, availability
and mental accounting biases.
Signiﬁcant correlation was also found among the behavioural biases. There was a
signiﬁcant positive correlation between:
 the overconﬁdence bias and the biases: representativeness, regret aversion, loss
aversion, availability, gambler’s fallacy and anchoring;
 the representativeness bias and the biases: overconﬁdence, regret aversion, loss
aversion, availability, gambler’s fallacy, anchoring and mental accounting;
 the regret aversion bias and the biases: overconﬁdence, representativeness, loss
aversion, availability, gambler’s fallacy, anchoring and mental accounting;
 the loss aversion bias and the biases: overconﬁdence, representativeness, regret
aversion, availability, gambler’s fallacy, anchoring and mental accounting;
 the availability bias and the biases: overconﬁdence, representativeness, regret
aversion, loss aversion, gambler’s fallacy, anchoring and mental accounting;
 the gambler’s fallacy bias and the biases: overconﬁdence, representativeness, regret
aversion, loss aversion, availability, anchoring and mental accounting;
 the anchoring bias and the biases: overconﬁdence, representativeness, regret
aversion, loss aversion, availability, gambler’s fallacy and mental accounting; and
 the mental accounting bias and the biases: representativeness, regret aversion, loss
aversion, availability, gambler’s fallacy and anchoring.
Managerial implications
The stock market is ﬁlled with several stocks and abundant information about each stock.
Processing this information and taking a rational decision as to which transaction to make is
a very difﬁcult decision and a big drain on the mind. Emotions play a vital role in this
decision-making process and that results in irrational decisions. The ﬁnancial advisors and
wealth managers are assigned the most important task of guiding the investors through this
process of emotional decision-making. Serving clients having varied personalities and
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Table XV.
Pearson correlation
between behavioural
biases and income
0.354
0.000
0.260
0.000
0.106
0.027
0.246
0.000
0.109
0.023
0.025
0.596
0.244
0.000

Regret aversion
Pearson correlation
Sig. (Two-tailed)

Loss aversion
Pearson correlation
Sig. (Two-tailed)

Availability
Pearson Correlation
Sig. (Two-tailed)

Gambler’s fallacy
Pearson correlation
Sig. (Two-tailed)

Anchoring
Pearson correlation
Sig. (Two-tailed)

Mental accounting
Pearson correlation
Sig. (Two-tailed)

Annual income
Pearson correlation
Sig. (Two-tailed)
0.132
0.006

0.236
0.000

0.352
0.000

0.186
0.000

0.305
0.000

0.489
0.000

0.556
0.000

1

0.293
0.000

Representativeness

0.080
0.095

0.258
0.000

0.380
0.000

0.258
0.000

0.355
0.000

0.534
0.000

1

0.556
0.000

0.354
0.000

0.118
0.013

0.281
0.000

0.426
0.000

0.195
0.000

0.383
0.000

1

0.534
0. 0.000

0.489
0.000

0.260
0.000

Loss
aversion

0.129
0.007

0.230
0.000

0.355
0.000

0.260
0.000

1

0.383
0.000

0.355
0.000

0.305
0.000

0.106
0.027

Availability

Note: Italics represent the p-value is less than the alpha value of 0.05 hence rejected at 0.05 level
Source: Author calculations using Pearson correlation in SPSS

0.293
0.000

1

Representativeness
Pearson correlation
Sig. (Two-tailed)

Overconﬁdence
Pearson correlation
Sig. (Two-tailed)

Overconfidence

Regret
aversion

0.061
0.205

0.307
0.000

0.273
0.000

1

0.260
0.000

0.195
0.000

0.258
0.000

0.186
0.000

0.246
0.000

Gambler’s
fallacy

0.088
0.065

0.383
0.000

1

0.273
0.000

0.355
0.000

0.426
0.000

0.380
0.000

0.352
0.000

0.109
0.023

Anchoring

0.220
0.000

1

0.383
0.000

0.307
0.000

0.230
0.000

0.281
0.000

0.258
0.000

0.236
0.000

0.025
0.596

Mental
accounting
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Behavioural biases versus
income

1

0.220
0.000

0.088
0.065

0.061
0.205

0.129
0.007

0.118
0.013

0.080
0.095

0.132
0.006

0.244
0.000

Annual income
of the
respondent
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ﬁnancial proﬁles is a very cumbersome task. The ﬁndings of this research will be useful to
the advisors as now they can look into the income earned by the clients and segment them
accordingly to high income and low-income groups and cater to each group based on the
biases they are likely to exhibit.
Conclusion
This study examined if there is a relationship between the income earned by the investor
and his/her behaviour with respect to the biases exhibited. In total, 436 secondary equity
investors residing in Chennai were surveyed using the questionnaire survey method to
measure eight behavioural biases on a Likert scale. By using the ANOVA test, it was
determined that the means of the biases divided based on the annual income earned by the
investors was signiﬁcant for the biases: mental accounting, anchoring, availability, loss
aversion, representativeness and overconﬁdence. In all the signiﬁcant biases except the
overconﬁdence bias, the investors who earned higher annual income were less prone to
biases and the investors who earned lower annual income were more prone to biases. With
respect to the overconﬁdence bias, the investors who earned a higher annual income were
more overconﬁdent than those who earned a lower annual income. When the biases
measured were normalised, similar results were obtained but the signiﬁcant biases were
reduced to mental accounting, loss aversion and overconﬁdence. Correlation analysis
showed that the investors with lower annual income were more likely to exhibit lower
overconﬁdence bias but higher representativeness, loss aversion, availability and mental
accounting biases. Hence, special attention needs to be given to the lower-income category of
investors. Due to reasons like less money available to spend on good ﬁnancial advice, less
ﬁnancial knowledge, poor education and low ﬁnancial literacy level, the lower-income
category of investors could be more prone to exhibit biases. Financial advisors and wealth
mangers should advice the lower-income investors accordingly and educate them to be more
cautious regarding the biases they are prone to exhibit.
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