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INDIVIDUAL BEHAVIOR BIAS IN INVESTMENT
DECISION-MAKING

Ni Made Dwi Ratnadi®”, Anak Agung Gde Putu Widanap)utraz), Ni Luh Supadmi®, | Nyoman Wijana Asmara
Putra®
1234 Faculty of Economics and Business, Udayana University-Bali, Indonesia

Abstract-Cognitive aspects and emotional aspects strongly influence individual behavior in making decisions. These
aspects often cause individuals to behave biased in decision-making. This research empirically tests cognitive biases
(herding and anchoring) and emotional biases (overconfidence bias and disposition effects) in making stock investment
decisions on the Indonesian capital market—data obtained by survey. Respondents are young investors who are trading
in investment gallery of Udayana University-Bali, Indonesia. The questionnaire responds as many as 173—the Data
analysis techniques with structural equation models and partial least square techniques. The analysis shows that
anchoring and herding influence on stock investment decisions. However, the disposition and overconfidence bias does
not affect investment decisions. This result implies that young investors are aware of their emotional bias in making
stock investment decisions. Before making an investment decision must analyze the information. This research is
expected to contribute to behavioral finance in emerging capital markets, especially studies related to individual
behavior bias.

Keywords: Behavioral bias, herding effect, anchoring, overconfidence, disposition effect

I. INTRODUCTION

Stock investment in the capital market is one investment alternative that is easily accessible to the public. Making
investment decisions is a difficult decision and is influenced by various factors. One of the main factors is psychological factors.
Psychological factors and limitations of rationality cause investors often behave irrationally in decision making. Herbert A.
Simon has developed a theory of rationality that touches more on the aspects of humanism, namely bounded rationality [7].
Simon argues that individual behavior alone cannot reach a high level of rationality. The number of alternatives is so much that
the information needed to evaluate these alternatives is so significant that just approaching objective rationality is difficult to
achieve. Financial behavior is a theory based on the science of psychology that seeks to understand how emotions and cognitive
deviations affect investor behavior.

Psychological bias causes individual decisions in investing to be irrational decisions and encourages individuals to
make decisions based on intuition and feelings. Financial behavior is not only about human actions, but also about
understanding investors' reasoning patterns, including the emotional processes involved and the extent to which they influence
the decision-making process. Many studies contradicting traditional financial theory with efficient market hypotheses, many
research have showed behavioral biases in investors [19], [21]. The financial behavior approach substitutes the traditional
rationality hypothesis and states that behavioral biases affect persons in investing. Shefrin states that financial behavior studies
about how psychological factors affect financial markets and decision making [30]. Financial behavior theory gave rise to new
phenomena and revealed that agents were not entirely rational to financial market responses [6].

Kahneman and Tversky develop behavioral biases as the building blocks of financial behavior [15]. Behavioral bias
arises from the asymmetry concerning the way human type decisions relating gains and losses [34]. The same individual who
resists risk for decisions involving profits becomes risk seekers for decisions that avoid losses [15]. Cognitive and emotional
aspects influence investors in making decisions. Cognition is the process of understanding, processing, concluding information
or facts. Emotions are reactions to people or events. Both cognitive and emotional aspects are easily biased. If investors are
biased in making decisions, it can affect their investment performance. Excessive beliefs, herding, anchoring, cognitive
dissonance, availability bias, independent ascription, mental accounting, framing effect, representative bias, are some of the
biases seen as building blocks of financial behavior that considerably impact individual investor decision making [9], [10], [14],
[20], [22], [27], [23], [31], [32], [33], [38]. Lin shows that many investors have strong investment biases, such as
overconfidence and disposition effects [17]. Sadi et al. believe that one of the essential factors in the financial decisions of
investors is a failure of perception [28].

Il. LITERATURE REVIEW

Relatively many studies have tested behavioral biases in decision making, but they are still relatively few that combine
cognitive biases and emotional biases in stock investment decisions. The current research aims to empirically test cognitive
biases, namely herding and anchoring bias, and examine aspects of emotional bias, namely overconfidence and disposition
effects on stock investment decisions. This research continues the research of Ratnadi et al. examines behavioral aspects in
investment decisions [27]. Developing Madaan and Singh's research examines four behavioral biases in investment decision
making using different data analysis techniques, and the respondents are novice investors in Indonesia [9]. Novice investors
with limited funds are expected by the Indonesian government to be long-term investors and very strategic in supporting the
strength of national retail investors. They invest since stock experts have widely recommended a young age because it will
cause investors to have more time to invest so that their investment will be more developed.

Successful investment depends on determining psychological biases and financial knowledge that can reduce these
biases [13]. Investment decisions made by an individual must contain bias, but investment knowledge and rules allow reducing
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bias. Kahneman and Tversky state that individuals often make mistakes in analyzing situations, including probability and
economic analysis [15]. The following will explain four types of biases studied.

A. Overconfidence bias and Decision-Making

Overreaction by investors is due to self-confidence around their ability to understand or process information [20].
Therefore, overconfidence is an error of judgment in which people misjudge skills, knowledge, understand information, or
enlarge individual probabilities of specific outcomes that occur. Overconfidence is the tendency of individuals to
overconfidence in the perfection of their decisions in conditions of uncertainty. Excessive overconfidence is related to
confirmation heuristics because it is easier for individuals to find information by their expectations than information that is
contrary to their expectations. Overconfidence is a psychological trait that substantially impacts individual investment decisions
[14]. The result study Qosim et al. found that the overconfidence bias had significant bias and a positive impact on investment
decision making [26]. The behavior of overconfidence of investors in the capital market can be useful because this can make the
market more liquid with increasing trading volume [2]. Research hypotheses developed:
H1: Overconfidence bias effect on stock investment decision making.

B. Anchoring Bias and Decision-Making

Anchoring bias is one of the most researched cognitive biases [32]. Anchoring bias affects the investor's decision-
making process. Anchoring is a cognitive bias that explains the tendency of ordinary people to be contingent immensely on the
first information when making decisions [1], [32], [33]. Investors will likely hold their share purchases at the latest highs. Such
behavioral responses show that the anchoring bias is related to less ideal investor decisions in their decision-making process.
Anchoring is the individual's tendency to predict a value based on the value of past data or other available information and not
make adjustments when making a final decision. Research hypotheses developed:
H2: anchoring bias effects on stock investment decisions-making

C. Disposition Effect and Decision-Making

The disposition effect is the behavior of investors who rush to realize the benefits of their investments and take too
long to hold losses that may occur. Alternatively, in other words, investors are irrational, too risk-averse if faced with conditions
that are making a profit and risk-taking when facing loss conditions. Shefrin & Statman identified the disposition to sell winners
too early and ride losers too long: theory and evidence” as a follow up to Kahneman & Tversky's research [15]. Shefrin &
Statman developed a positive theory about the realization of capital gains and losses in which investors tend to "sell winners too
early and ride losers too long." Shefrin & Statman's research results encourage many other researchers to conduct research
related to the disposition to sell "winners" and hold back "losers." [31]. Research hypotheses developed:
H3: Disposition effect on stock investment decisions-making

D. Herding Effect-Decision-Making

Herding effect is a phenomenon usually observed in financial markets. Herding effect is the general leaning of human
nature to refer, observe, and copy others' behavior during changing financial market conditions [37]. With herding, investors do
not act realistically in their investment selections. They favor to follow the beliefs and opinions of other investors to make their
investment decisions. Therefore when investors lead, they tend to hold back their choices and follow others. During times of
market pressure, such as market anomalies, price bubbles, rumors, and more potent herding effects [18]. Herding behavior can
produce the same movement patterns across individuals who are aware of substantial welfare losses. Herding bias is higher in
developing capital markets than the developed capital markets [35]. The herding consists of three components: signals about
market conditions, herding behavior to anticipate markets, and herding currently depend on previous herding [36]. Research
hypotheses developed:
H4: Herding effect on stock investment decision-making

I1l. RESEARCH METHODS

A. Research Objects and Samples

The object of research is stock investment decisions-making. The population is students of the Faculty of Economics
and Business (FEB) of Udayana University, who invest shares in the capital market. The reason for choosing FEB students is
because there is an investment gallery as a means for students to feel and invest in-stock instruments directly. Learn to analyze
stocks that are chosen by investors. It can also follow the development of economic, business, security, and social trends that
affect the dynamics of stock movements, investment climate, and at least "literate™ investment among students or young people
in general. The sample is determined by the nonprobability method with a convenience sampling technique. As a general rule,
sample sizes a ratio of 10: 1 or 20-1 cases for each variable (Hair et al., 2006: 98-99). The total number of indicators in the
study was 10, so the number of sample parameters used at 100-200 respondents. However, in this study, the number of
questionnaires was randomly distributed to as many as 200 respondents. Questionnaires are distributed directly to students and
through google form. The questionnaire responses that could be analyzed were 173 (86.5 percent).
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B. Measurement Instruments

This study uses four behavioral biases in investment decision-making: overconfidence bias, anchoring bias, disposition
effect, and herding bias. The instrument used is a modification of several researchers. Table 1 shows the measurement
instruments. Each answer to the question is a score starting from very agree (5); agree (4); neutral (3); disagree (2); strongly
disagree (1). a pre-test conducted to test the validity with the reliability of the questions.

TABLE 1
MEASUREMENT INSTRUMENTS
Variable Indicator
X1.1 Feelings are better than average (2 questions)
Overconfidence bias (X1) X1.2 Aggressiveness in buying and selling shares (2 questions)

X1.3 Level of risk-taking (2 questions)

X2.1 Assess investments based on irrelevant reference points (2 questions)

Anchoring bias (X2) X2.2 Decision making based on salient events in the past (3 questions)

X3.1 Immediately sell profitable shares (2 questions)

Disposition effect (X3) X3.2 Withholding a losing stock (3 questions)

Herding effect (X4) X4.1 Make decisions based on a majority vote (2 questions)

X4.2 Lack of decisions made individually (2 questions)

Stock Investment Decision-Marking Y1 Expected benefits (3 questions)

Y) Y2 Investment risk (2 questions)

Source: data analyzed, 2020

C. Data Analysis Technique

The analytical tool used in this research is partial least square (PLS). PLS is a variant-based SEM that can predict
models to develop theories, results obtained from data processing using PLS remain strong even though there are abnormal or
missing data, can be used in small samples. Although Partial Least Square is used to confirm the theory, it can also be used to
explain the presence or absence of relationships between latent variables. Partial Least Square can analyze as well as constructs
formed by reflexive indicators and formative indicators.

D. Measurement Model

The measurement model or outer model checked the validity and reliability of the construct—convergent and
discriminant validity to examining the validity of each indicator. Convergent validity is measured by looking at outer loadings
and average variance extracted (AVE). If the value of outer loadings is less than 0.7, this indicator can be removed from the
construct. The indicator can also be said to be valid if it has an AVE value of more than 0.5, which means the probability of the
indicator converges and enters into a construct that is meant to be higher, namely 0.5 [12]. Discriminant validity test at the value
of cross-loading. Good discriminant validity can be seen from the cross-loading value of the indicator on the latent variable in
the model. A significant difference between the indicators of the latent variable and other variables in the construct will
strengthen the assumption of discriminant validity. Model reliability will be measured by looking at Cronbach’s Alpha and
composite reliability.

E. Structural Model
Evaluation of structural models is carried out to predict causal relationships between variables or hypothesis testing.
The structural model or inner model with PLS is evaluated by examining the percentage of variance explained by the R-square
value of the latent independent variable. A t-test through the bootstrapping process for evaluated stability in the estimation
IV. RESULTS AND DISCUSSION
The respondents of this study were students who invested in the stock market. The number of respondents’ answers that
could be analyzed was 173. Table 2 presents a general description of respondents.

TABLE 2
GENERAL DESCRIPTION OF RESPONDENTS
Information Amount Percentage
Gender:
1. Male 68 39 %
2. Women 105 61 %
Age
1. --<20 years 50 29 %
2. 20 years - 25 years 123 71%
The duration of the investment
1...<1year 72 42 %
2. 1-2 years 86 49 %
3. two years 15 9%
Investment Amount
l...... <Rp1.000.000 89 51 %
2. Rp.1.000.000 —Rp2.000.000 74 43 %
3. Rp2.000.000 <.... 10 6 %
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A. Test Instrument
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Before being distributed, the validity and reliability test of each question is carried out. The pilot test was conducted on
thirty investors. Pearson’s correlation coefficient value, is positive, and significant more than 0.3 indicates that the indicator is
valid. The validity test results in Table 2 show the Pearson’s correlation coefficient above 0.3, so all questions are valid.

TABLE 2

VALIDITY TEST

Variable Instrument Pearson’s C_:o_rrelatlon Information
Coefficient
X1.1.1 0.877 “Valid
X1.1.2 0.930 “Valid
. . X121 0.836 “Valid
Overconfidence biasX1) X122 0.849 “Valid
X1.3.1 0.915 “Valid
X1.3.2 0.707 “Valid
X2.1.1 0.914 “Valid
X2.1.2 0.873 “Valid
Anchoring bias (X2) X2.2.1 0.789 “Valid
X2.2.2 0.893 “Valid
X2.2.3 0.876 “Valid
X3.1.1 0.892 Valid
X3.1.2 0.944 Valid
Disposition Effect (X3) X3.2.1 0.858 Valid
X3.2.2 0.862 Valid
X3.2.3 0.905 Valid
X4.1.1 0.883 Valid
. X4.1.2 0.891 Valid
Herdings Effect (X4) X421 0.802 Valid
X4.2.1 0.878 Valid
Y111 0.828 Valid
. Y1.1.2 0.929 Valid
ﬁﬂtgfll((ingl(n\\(/)estment Decision- Y113 0.904 Val?d
Y221 0.949 Valid
Y222 0.894 Valid

Sumber: data dianalisis, 2020

Variables are said to be reliable if the value of Cronbach's alpha> 0.60. Table 3 presents the results of the reliability
test. Based on the information in Table 3, the Cronbach's Alpha value for the variable overconfidence bias, anchoring bias,
disposition effect, herding effect, and investment decisions are all above 0.6

TABEL 3
RELIABILITY TEST
No Variable Cronbach > Alpha Information
coefficient
1 Overconfidence bias (X1) 0.923 Reliable
2 Anchoring bias (X2) 0.911 Reliable
3 Dispaosition Effect (X3) 0.930 Reliable
4 Herdings Effect (X4) 0.879 Reliable
5 Stock Investment Decision-Marking (Y) 0.936 Reliable

Sumber: data dianalisis, 2020

B. Measurement Model Analysis

Almost all have good convergent validity because the value of the outer loadings owned is more than 0.6 (see Table 4).
The loading factor value one overconfidence indicator is below 0.6. The discriminant validity test shows a significant difference
in the value of loading on the indicator of the latent variable compared to other variables. In other words, all indicators have met
the discriminant validity requirements. Also, the value of composite reliability on the variables in this model has an average
value of more than 0.7. With the fulfillment of these provisions, the instrument in this study is reliable. It can indicate the
existence of significant accuracy, consistency, and precision in the instrument in measuring variables.
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TABLE 4
VALIDITY DAN RELIABILITY
Indicator X1 X2 X3 X4 Y
X1.2 0.737
X1.3 0.684
x2.1 0.703
X2.2 0.813
X3.1 0.938
X3.2 0.700
X4.1 0.822
X4.2 0.722
Y1 0.808
Y2 0.762
Composite Reliability 0.721 0.731 0.810 0.748 0.762
'8;"3;)-"6 Variance  Extracted 0.506 0.578 0.685 0599 | 0.616

Source: Data Analyzed, 2020

C. Structural Model Analysis

Analysis of the relationship between variables in the model to examine the influence of overconfidence bias, anchoring
effect, disposition effect, herding effect on investment decisions. Figure 2 presents the model of the results of the analysis.
Table 5 presented the relation between variables.

»
=
a

X1.3
2.1 L.326
#e2 2788
w2 \_\_\‘ a.700—W ¥
8.505 v
X3.1 1489 .
¥
#3.2 3704
4.1
x4.2
4
Figure 1: Variable Relationship Model
TABLE 5
PLS TEST RESULTS
Original Sample S;{e&\‘/?g;:)dn T Statistics P -Values
Sample (O) Mean (M) (STDEV) (|O/STDEV))
Overconfidence bias= Stock 0.028 0.038 0.086 0.326 0.744
Investment Decision-Making
Anchoring Bias= Stock Investment 0.232 0.237 0.083 2786 0.006"
Decision-Making
Dlspo_smon Ef_fect => Stock Investment 0.118 0.122 0.081 1.469 0142
Decision-Making
Herding Effect= Stock Investment 0.334 0.345 0.090 3.704 0.000”
Decision-Making

Source: Data analyzed, 2020 *) = significant at the 0.05 level
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D. The Effect of Overconfidence Bias on Stock Investment Decision-Making

From the results of data processing with PLS, overconfidence bias did not significantly influence stock investment
decisions (P-Value 0.774> 0.05) then hypothesis 1 (H,) is rejected. The analysis results indicate that novice stock investors do
not feel better than average, are not aggressive in buying or selling shares, and avoid the risks taken. Possibly due to the
relatively small investment value of beginners, they avoid the risk of loss. According to Darrat et al., Ohan et al.,
overconfidence behavior causes investors to invest large amounts [8]. The respondents of this study are students; they are likely
to invest a relatively small amount in avoiding the risk of loss. Demographic factors and attitudes can influence investment
decisions in the stock market, not just cognitive factors [4]. Most respondents are 20-25 years old, so they do not have enough
investment experience, causing them to lack confidence.

E. The Effect of Anchoring Bias on Stock Investment Decision-Making

Anchoring bias affects the stock investment decision (P-Value = 0.006 <0.05) then hypothesis 2 (H,) is accepted. The
anchor is something that, if it happens, will trigger a certain feeling or emotion. Successful investors do not base their decisions
on just one or two benchmarks; they evaluate each company from various perspectives to get a true picture of the investment
land. The results of the analysis show students making investment decisions based on notable events in the past and assessing
investments based on irrelevant reference points. The tendency of anchors can burden investors using the mentality of
anchoring to buy or sell shares. After form the anchor, investors tend to give little value to new information. The anchoring bias
is the tendency of investors to use the first information in making investment decisions [32], [33].

F. The Effect of Disposition on Stock Investment Decision-Making

The analysis showed that the disposition effect did not significantly affect stock investment decisions (P-value = 0,
142> 0.05) then hypothesis 3 (Hs) is rejected.This result is due to the respondents are novice investors who have just invested 1-
2 years. The disposition effect is the tendency of stockholders to catchphrase from losses in the expectation of realized profits
[24]. The disposition effect is the difference between a small portion of realized profits and a portion of realized losses [22].
Researchers have documented that the propensity of investors to grip stocks that sufferers in the long run and immediately sell
profitable investments is called the disposition effect. The disposition effect has a detrimental result on an individual investment
because investment loss usually performs while winning investments usually proceed to better performance [5]. Researchers
have predictable that the disposition effect is an emotional bias. Event disposition effects also occur in mutual fund investors in
Taiwan [16].

G. The Effect of Herding on Stock Investment Decision-Making

The herding effect influences investment decisions-making (P-Value = 0.00 <0.05) then hypothesis 4 (H,) is accepted.
Respondents in buying or selling their shares follow the majority's decision and make less individual decisions. Herding is a
common phenomenon in the capital market. Herding causes investors to behave irrationally [18], [25], [37]. Herding can occur
because investors want to follow the trend. There is a tendency for the decisions of others to be better than individual decisions.
Avrouri et al. analyzed the institutional herding behavior of investors in France [3]. His research results indicate that herding in
small companies is usually done compared to large and medium-sized companies. In line with this study, the respondents were
young investors with relatively small investments, between 1 million and 2 million, then investing. So in order to protect from
the loss, the novice investors imitate the sophisticated investors. The investors behave biased herding because to protect
investments from losses and to get the maximum profit. The results supported Qosim et al. show that Pakistani investors'
decisions were significantly influenced by herding behavior [26].

V1. CONCLUSION

This study aims to examine cognitive bias and emotional bias in stock investment decisions. The analysis results show
that the emotional bias of anchoring and herding effects impact stock investment decisions-making. Cognitive bias, namely
overconfidence and dispositional effects, did not affect significantly on stock investment decisions-making. This study's results
imply that emotional bias is higher than cognitive bias affecting young/novice investors in making stock investment decisions.
This result means that they have not yet thoroughly analyzed the information obtained in their stock investment decisions. They
follow established investor strategies to avoid losing their investments. This research is still limited to only testing four types of
cognitive bias and emotional bias. There are still many types of cognitive biases and emotional biases that need to be
empirically proven, such as heuristic bias, hindsight bias, and confirmation bias. To develop this research, the next researcher is
expected to examine the effect of behavioral bias on investment performance.
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