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Abstract: Hogarth and Einhorn (1992) document that, under uncertain
conditions, people are affected by recency effect in their decision mak-
ing. Other study finds that knowledge minimizes decision maker's bias
(Dilla and Steinbart, 2005). We combine the ideas from these two previ-
ous studies by examining recency and knowledge effects in stock in-
vestment decision making when mixed information {fundamental and
technical information) is sequentially presented.

Using a laboratory experimental study of 182 accounting under-
graduate students, we test the bias in the stock investment decision mak-
ing. We separate between the treatment and the control groups based
on information abour simple technical analysis knowledge. The results
show that (1) there is recency effect when different information (based
on fype and content) is sequentially presented; (2) based on technical
analysis information, there is a difference in the stock investment deci-
sion making between the treatment and the control groups. Contrary to
the expectation, there is no difference in stock investment decision which
resulted from fundamental analysis information. The results show that
decision makers with accounting background tend to use only finan-
cial information, while those who understand technical analysis will
consider both fundamental and technical data.
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1. Introduction

This study uses a combination of research idea of Hogarth and Einhorn (1992) and that
of Lipe and Saltero (2000) which is subsequently extended by Dilla and Steinbart (2005).
Hogarth and Einhorn (1992) investigate the recency effect in the belief revision process-
ing the presentation of sequential information. The idea of Lipe and Saltero (2000) which
is expanded by Dilla and Steinbart (2005) correlates the effects of learning in the process
of using information for decision-making. Those ideas relates to bias in decision making.

Recency effect leads people to be bias in decision making, because the decision is
based solely on recent information received, not in the substance of the information itself.
While in terms of knowledge, people tend to use their own knowledge to make decisions
without considering the required actual knowledge. A decision which is based on knowl-
edge consistent with its goal is not a bias. However, the decision is bias if it is based on
knowledge which is not aligned with the expected conditions. Bias and knowledge in this
study become important issues to discuss because by recognizing the existence of bias
and its interaction with the knowledge, both companies and investors are expected to gain
high profit when making decisions.

Theoretically, investors’ considerations for investment decision making are based on
systematic and accurate phase. In fact, the existence of bounded rationality causes the
decision making process to employ heuristic strategy, which is the simplification of deci-
sion-making process (Bazerman, 1994). The use of heuristic strategy often leads to bias in
decision making. This bias will affect the efficiency and effectiveness of decision making
(Nasution and Supriyadi, 2007). The results of several previous studies empirically sup-
port the recency bias in decision-making when two or more different information contents
are presented sequentially (Ashton and Ashton, 1988; Hogarth and Einhorn, 1992; Nasution
and Supriyadi, 2007; Hartono, 2004; and Alvia, 2009).

This research is based on the concept of belief-adjustment theory proposed by Hogarth
and Einhomn (1992). The model shows the individual behavior reactions on the order and
timing of two kinds of different information. The belief-adjustment theory predicts that
when two loads of available information have different content (mixed information), good
and bad news (++/--), and presented in a sequence, people tend to revise their initial belief
in a decision. Hogarth and Einhorn (1992) found that under uncertain conditions, individu-
als tend to weigh more importance on recent information than previous information. In
other words there is a recency effect.

The application of belief-adjustment theory was tested in various settings, such as in,
auditing (Ashton and Ashton, 1988; Nasution and Supriyadi, 2007), management account-
ing {Dillard et al., 1991 as quoted by Hartono, 2004), and taxes (Pei et al., 1990 as quoted
by Hartono, 2004). In capital markets setting, similar research using empirical studies was
conducted (Cheng and Chen, 1991; Maines, 1993 as quoted by Hartono, 2004). Mean-
while, Alvia (2009) in her experimental research shows that there is recency effect in
investment decision-making when accounting information and non-accounting informa-
tion (contains good and bad news) are presented sequentially.
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One of the reasons that underlies this study is investors’ misconception in the use of
fundamental and technical information as reference in short or long term investment deci-
sion making. Investors tend to use fundamental information for short and long term invest-
ments, because they do not have adequate knowledge and skill on the use of technical
analysis in investment decision making. Therefore, technical analysis knowledge is in-
volved in knowledge testing to mitigate the effects of recency bias.

Technical analysis is regarded as new knowledge for the majority of the investment
decision maker because it is not popular in the academic environment (including students
and alumni). However, it is very popular in the stock trading practices. This condition is in
line with the results of a survey on teaching gap in investment analysis conducted by
Flanegin and Rudd (2005) and on the investment of teaching material in universities con-
ducted by Eitman and Smith (1974). They demonstrate that technical analysis dominated
the teaching of investment until 1930s, which was then followed by fundamental analysis
after Benjamin Graham published a book entitled Security Analysis in 1934. Portion of
technical analysis narrowed after Sauvain published a book with portfolio investment con-
text, and an article by Harry Markowitz explicitly explained the quantitative relationship
between risk and return. The technical analysis is popular in stock market communities.
Technical analysis on each stock trade monitor, popular technical analysis software, and
on-line information are available from several providers, such as Yahoo Finance, Google
Finance, Meta Trader and Meta Stock, including analyst recommendations based on tech-
nical analysis.

Issues raised in this research are worth studying because researchers integrate recency
bias and knowledge variable (technical knowledge) that have not been previously investi-
gated in capital market setting. In addition, previous study (Hartono, 2004) which test bias
reviews is more often used by empirical studies based on historical data without being able
to directly capture investors’ behavior in decision making. This study tries to overcome the
weaknesses of previous research using experimental design which has better internal
validity. In addition, this experiment supports research by Flanegin and Rudd (2005) and
Eitman and Smith (1974) about technical analysis material in investment teaching. Inves-
tors who have no knowledge in technical analysis do not include technical analysis infor-
mation in their decision making, but they still use financial data in their short-term invest-
ment. This research assumes that this behavior is bias, because fundamental analysis
information is designed for long-term investment, whereas technical analysis information
is designed for short-term investment.

Based on those phenomena, we are interested in investigating (1) recency effect on
mixed information presented in a sequence (2) knowledge effect of technical analysis on
investment decisions.
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2. Literature Review and Hypotheses Development

2.1. Belief-Adjustment Theory-Recency Effects

The belief-adjustment theory proposed by Hogarth and Einhorn (1992) uses anchoring
and adjustment approach. This theory explains the order effects phenomenon that anses
from the interaction between information processing strategies and task characteristics.
The effect of sequence information which is based on belief-adjustment model predicts if
recency effect, no-order effect, anchoring-adjustment effect, and dilution effect will de-
pend on particular characteristics of the information array. This study employs mixed
information {containing good news followed by bad news or bad news followed by good
news) which is presented in a sequence to examine the recency effect.

Bazerman ( 1994) suggests that belief-adjustment model is one of heuristic bias. This
model is based on the assumption that people process information sequentially and has
limited memory capacity. People tend to change their first belief (initial anchor) and adjust
their decisions based on available information sequence at the market. Hogarth and Einhomn
(1992) state.that when individuals obtain new evidence in the form of the information
provided, they will review their conviction by using the anchor and adjustment process.
The current belief is referred as an anchor that is adjusted by information/evidence re-
ceived during this sequence. The revised belief becomes the new anchor and the process
continues from the beginning. Similarly, according to Tversky and Kahneman ( 1974), the
concept of belief-adjustment is a form of heuristics bias which was developed from pros-
pect theory (Tversky and Kahneman, 1979 as quoted by Bazerman, 1994).

This study applies belief-adjustment model in the field of financial accounting using
capital markets setting by adopting the Hogarth and Einhorn's (1992) research design.
Ordering information is manipulated between subjects, in which subjects received two
pieces of negative information which were followed by two pieces of positive information
(--++) and vice versa. This study uses step-by-step (SBS) response model through ma-
nipulating presentation order of fundamental information (++/-) and technical information
{(++/--). The combination of positive and negative information with a variety of possible
sequences and type of information is called mixed information.

2.2. Examination of the Recency Effect

Beaver (1989) argues that belief is an important component in the decision making
process. The existence of the accounting information is also considered to alter investor
belief (Bruns, 1968; Beaver, 1989). In addition, the behaviors of decision maker change
when new information changes their belief that is defined earlier (Hartono, 2004).

In the audit setting, Ashton and Ashton ( 1988) examine the sequential belief revision by
simplifying the context of reporied audit. From the samples of 211 auditors through se-
quential and simultaneous presentation, they indicate that the auditors” belief revision de-
pends on the order of the evidence received. These results provide evidence of changing
attitudes faced by auditors. An adjustment effect is supported by inconsistent information
through sequential presentation due to auditor’s sensitivity of highly negative evidence.



L. Alvia and D. Sulistiawan 49

Hartono (2004) empirically asserts that the belief-adjustment provides models to answer
the questions how, why, and when in which sequential information can revise individual
beliefs in decision making. The result of those researches support the existence of recency
effect, no-order effect, anchoring-adjustment effect, and dilution effect in the eamings and
dividend announcements setting presentation as those predicted in the belief-adjusiment,
except for the recency effects on the condition of negative dividend announcement.

Another experimental research conducted by Nasution and Supriyadi (2007) examine
the effect of evidence order with consideration in the belief revision using audit setting.
The result shows that auditors put more weight on the latest information rather than prior
information. In other words, the recency effect exists. The existence of recency effect in
the capital markets setting is also demonstrated by Alvia (2009) through experimental
design. The result also confirms the belief-adjustment theory-recency effect proposed by
Hogarth and Einhomn (1992). Investors tend to weigh current information more impor-
tantly than previous information on the mixed information (combination of good news and
bad news).

These expectations are stated as follow:

H1: There is a recency effect in decision making using mixed information thar
sequentially presented.

2.3, Technical Analysis Knowledge and Recency Effect

Lipe and Saltero (2000) show that limited knowledge of the Balanced Scorecard (BSC)
makes decision-makers ignore the unique measures and prefer (o common measures.
Referring to the results of that research, Dilla and Steinbart (2005} examine whether
decision makers would show the same behavior or not when training and experience
variables in designing the BSC are considered in this study. Those studies show that the
knowledge makes different behavioral changes in individuals who obtain the knowledge
and those who do not get the knowledge.

In Lipe and Salterio study (2000), the information on technical analysis knowledge asa
substitute of unique measures is applied. This analysis was selected because according to
a survey by Flanegin and Rudd (2005) and Eitman and Smith (1974), this analysis is not
popular among academicians, including students and business school alumni. The main
assumption of this research is that the participants who have no such knowledge do not
include this information in their decision making.

Technical analysis is the study of market reactions in order to obtain trend in the future
(Pring, 1988; Achelis, 1995; Murphy, 1999; Luca, 2000). This analysis uses previous price
data as the primary indicator to determine subsequent price movements. The main pur-
poses of the use of this analysis are to maximize profits and minimize risks.

The results of several previous empincal studies show that this trading strategy eams
profit in periods of research (Wong, Manzur, and Chew, 2003; Loh, 2006, Balsara et al,
2007). In this experimental test, simple moving average of 30 days of daily stock price is
used as an indicator (as part of trend following indicators) and information overbought/
oversold. Another type of information used in this research is fundamental analysis infor-
mation, which is used as proxy for familiar information to participants. In this case, there
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is no difference in the decision related to fundamental information.

Englich (2008) examines the effect of different knowledge (given relevant knowledge/
knowledge not relevant) to anchoring assignment. The experimental result shows that
knowledge (relevant knowledge) can reduce the amount (magnitude) of anchoring effect.
In general, the knowledge minimizes the effect of the order of information presentation. If
in the previous studies, researchers use the concept of anchoring effect, in this study, we
use the concept of recency effects.

Based on the previous arguments, the second hypothesis stated in an alternative form
is as follows:

H2: There is a difference in recency effects between groups that have technical
analysis knowledge and other groups that do not have that knowledge.

3. Research Method

3.1. Experimental Design

This study uses a full factorial 2 x 2 x 2 between-subject design in which the factors
are presentation order of information type {fundamental/FI and technical information/TT}),
information character sequence (bad and good news) and knowledge factor (given tech-
nical analysis knowledge and not given the knowledge).

The fundamental information is represented by (1) accounting information (income,
gross profit, operating profit and net income) and (2) interest rates information, while the
technical information includes (1) oversold/overbought information, which is based on
technical analysis concept and (2) stock charts information that indicates buy/not buy
signal through simple moving average (SMA) indicator. Each type of information contains
two pieces of good news (++) and bad news (--) information. Participants are divided into
two groups: the treatment group (given technical analysis knowledge) and control group
(not given technical analysis knowledge) as shown as in Table 1.

Table 1
Experimental Treatment
Information Information Information [Informatien Final
Treatment Greup (M 2) (3) ) Decision
: + + - - BuyM™ot Buy
Information given: FI (++)
followed by TI (=)
i = + + Buy/Not Buy
Information given: FI ()
followed by T1 (++)
Grup-3: * + - - Buy/™ot Buy
Informatson given: TI (++)
followed by F1 (-}
Grup-4: - . + + BuyM™ot Buy
Information given: TI ()
followed by F1 (++)

sl 51 53 54
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3.2. Experimental Subjects

The subjects were drawn on undergraduate accounting students who studied at the
Surabaya University (treatment group) and University of Lampung (control group). They
are considered as the representatives of real stock investors. Experimental subjects are
selected using purposive random sampling method, in which the participants have passed
Accounting Theory course (as a representation of subject covered by undergraduate
accounting students in their last year of study).

Students with knowledge in accounting are selected as participants in this experiment
because they have knowledge on financial information and they will utilize the fundamen-
tal information. Conversely, students with additional knowledge in technical analysis will
proportionally use this information for their decision making process. These results are
expected to support Flanegin and Rudd (2005) and Eitman and Smith (1974) which dem-
onstrate the gap between professional investment analysts and academicians.

3.3 Research Instruments
This research uses paper and stationery instruments. The experimental subjects will
respond by writing the answers manually as outlined in the paper provided.

3.4. Experimental Procedures

The model and experimental procedures of this research are modified from Alvia (2009),
Total number of participants was 182 students who were divided into eight different groups.
The first four groups were treated as treatment groups. They were given basic principles
of technical analysis for 15 minutes, while control groups were not given this simple train-
ing. For uniformity, each treatment group was guided by trainers who were experts in the
field of training and stock trading consultancy.

Furthermore, subjects in each group received an experimental instrument package that
includes (a) initial information (S0); (2) additional information (S1, $2, 53, and $4): (3)
final decision; (4) manipulation checks; and (5) demographics tests. All of the information
was presented sequentially to subjects.

The initial information describes general description of “PT Alam Raya™ which initial
score of the company performance is determined at 50 (as the initial anchor (S0)). Fur-
thermore, each subject of group receives sequential presentation of fundamental informa-
tion (FI) and technical information (TI), which contained good and bad news for PT Alam
Raya performance as supplementary information (S1, 52, 83, and S4). At the end of cach
presentation of additional information (51-54), subjects are asked to make investment
decisions to buy/not buy PT Alam Raya shares through writing an assessment score from
0 (very bad) to 100 (very good). Afterwards, subjects are asked to make a final decision
to buy/not buy PT Alam Raya shares based on a series of information (S0-54) that is
presented sequentially. At the final stage of the experiment, subjects are required to an-
sweer the manipulation check questions. Finally, subjects are asked to fill demographic
data.
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3.5. Hypotheses Testing

All of the subjects should pass manipulation check prior to hypotheses testing. The first
hypothesis (H1) is tested by comparing the latest information decision (54) to the initial
information (S0) using independent sample t test. It expected that people in ++-- sequence
information have negative (positive) value of $0-54 (S4 minus S0). This technique is
adopted from Hogarth and Einhom (1992) experiment.

Hypothesis two (H2) is examined by comparing belief revision of both treatment and
control group participants. Groups who have received the technical knowledge should
take different decisions from groups that have not received the knowledge. This tech-
nique is adopted from Lipe and Saltero (2000) experiment which was subsequently up-
dated by Dilla and Steinbart (2005). Because of the lack of conceptual theories and pre-
vious research’s result on the direction of the hypothesis, this second hypothesis uses non-
directional hypothesis statement for its examination. To test the hypothesis, this study uses
two independent samples t-test and Unbalance ANOVA for supplementary testing.

4. Analysis and Research Discussion

4.1. Descriptive Statistic

Table 2 shows the demographic statistics of subjects which are grouped into two groups:
namely treatment and control groups. The subjects have relatively homogeneous back-

ground.

Table 2
Subjects Description Based on GPA and Gender
Group
Gha Chndar Treatment Control Total
>3 Gender Man 9 18 27
Woman 34 43 T7
Total 43 61 104
<3 Gender Man 28 10 38
Woman 34 6 40
Total 62 16 78
Investment Knowledge Yes 11 17 28
No 94 60 154
Tonal 105 77 182

Before testing the hypotheses, this study uses ANOVA to investigate that belief revi-
sion is affected by the characteristics of respondents. 54-50 are dependent variables,
while GPA and Gender are independent variables. The test results demonstrate that S4-
S0 variables are not affected by GPA and Gender.
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4.2. Research Results

The first hypothesis (H1) states that recency effects occur in the investment decisions
when mixed information is presented sequentially. The recency effect of Hogarth and
Einhorn (1992) model is employed by comparing the average belief revision (54-50) be-
tween groups (treatment and control) in four treatment conditions. The recency effect
may occur when the average of belief revision from groups which have received --++
information order is higher than groups which have received ++-- information order and
the value is statistically different (when independent sample t-test is used). The test re-
sults for each treatment are presented in Table 3.

Table 3
The Examination of Recency and Knowledge Effect
Order of Information
Treatment FI-TI TI-F1 FI-TUTI-F1 TI-FLFI-TI
Groups (1 (2) (3) {4)
. i —++ - T
: mean 0,8 11,25 16,5 -1.25 08  -125 165 -11,25
Not given : 2430 4041 0369 8237
(€ [! ) sig 0,020 0,000 0,014 0,000
i n 25 16 20 16 16 25 20 16
Given mean 13 45 20 -2 13 2 206 45
knowledge : 1,708 4,056 2,660 3267
(Treatment sig 0,003 0,000 0,011 0,002
Group) f 30 30 30 15 0 30 0 15
et 2592 2765 1008 116

(p=0012) (p=0,008) (p=0,319) (p=0,909)

Remark: *HI test
**H2 test

Table 3 shows that the first hypothesis (H1) is supported. It means that there is a
recency effects phenomenon for both treatment and control groups.

The second hypothesis (H2) is examined by unbalance-ANOVA method. The result
shows that belief revision is affected by the order/sequence of information which is based
on type (TI/FI), nature (++-- or --++), and treatment groups (with given knowledge and
not given knowledge). The results are presented in Table 4.
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Table 4
The Result of the Effect of Group Treatment and Information Order on Recency Effect
Type [l Sum

_SN_.II'L‘E of Squares (1) Mean Square F Sig.
Corrected Model 17269.388(a) 7 2467.055 8.557 000
Intercept 4397.208 1 4397208 15.253 000
Group 2577.820 1 2577.820 £.942 003
Type (TI&FT) 1891.226 1 1891.226 6.560 011
Nature(-—++/++-) 9738.693 1 9738.693 33.780 000
Group * Type 1576.990 1 1576.990 5470 020
Group * Nature 4,894 1 4,894 017 896
Type*Nature 1034108 1 1034,108 3.587 060
Group*Type *Nsture 187.820 1 187.820 651 421
Error 50163.167 174 288294
Total 76225.000 182
Corrected Total 67432.555 181

a R Squared = 256 (Adjusted R Squared = .226)

Table 4 shows that belief revision is affected by the separation of treatment and con-
trol groups. In this result, H2 is statistically supported. Related to H2 testing, this study
also confirmed the ANOVA results in which mean of each group (1, 2, 3, and 4) between
treatment and control groups is statistically significant when tested by t-test. The results
(Table 3) illustrate the differences in belief revision between treatment and control groups
for Group 1 and 2 (FI - TI). However, there is no statistical difference between treatment
and control groups for Group 3 and 4 (T1 - FI).

4.3. Discussions

The result of H]1 shows that recency effect exists in investment decision making
process which is based on sequential presentation of mixed information. In other words,
H1 is statistically supported. It is indicated by the mean of belief revision of groups in —++
sequence information (S4-S0) which is significantly larger than those of groups with the
++-- sequence information. The results suggest that investors are more likely pay atten-
tion to the order of information presentation rather than the substance of the information
itself during decision making process. This results confirm the studies by Ashton and
Ashton (1988), Hartono (2004), Nasution and Supriyadi (2007) and Alvia (2009).

Using unbalance ANOVA, additional analysis shows that order/sequence information
variables for both types and nature are individually interacting. It affirms the conclusion
that the recency effect is influenced by the type and nature of information. However the
interaction does not affect investor belief revision.

The next examination of H2 shows that there is a difference in the decision between
participants who receive the knowledge and those who do not receive knowledge. The
interaction between knowledge (treatment and control groups) and sequence of informa-
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tion type (FI-TI and TI-FI) also exhibits statistically different mean in the participant
decision. This phenomenon is also proven by different decision test between groups with
knowledge and no knowledge (Table 4). In the groups with the FI-TI sequence informa-
tion; there are differences in recency effects of the participants who know technical
analysis. However, it does not occur in the groups with TI-FI sequence information.

This experimental results show that the groups which sequence information FI-TI (--
++), the directions of differences in decision of knowledgeable groups that weight on T1
++ is greater than groups who are unknowledgeable of technical analysis. However, in
(T1 —) group, the participants’ decision do not show an ideal result.

In relation with the recency effect, decision makers tend to weigh the last information
more importantly than the earlier one. If the last information is fundamental information,
the knowledgeable and unknowledgeable groups have no difference because there is no
knowledge difference. Both groups are considered to have knowledge of accounting in-
formation, so the decision will not be different. The results of this study support the expec-
tations of this research.

In the context of technical analysis knowledge, both groups are considered to have
different knowledge about technical analysis. Technical analysis is not mandatory mate-
rial and it is not academically popular (Flanegin and Rudd, 2005; Eitman and Smith, 1974),
If the last information is technical analysis (FI-TI), the decision makers tend to be more
concerned with the latest information. Nevertheless, different knowledge would lead to
different weighing of information. The results of this study support the findings of Dilla
and Steinbart (2005) that knowledge will lead to differences in the decision.

5. Conclusions, Limitations, and Research Implications

The conclusions of this study are as follow:

1. Using Hogarth and Einhorn’s (1992) model, this study shows that there is a recency
effect on the information. This result explains why investors sometimes do not use
information properly because they tend to consider the most recent information for

2. Utilizing Dilla and Steinhart's (2005) ideas, this study shows that there is difference in
decision based on technical information between control and treatment groups. How-
ever, there is no difference in decision based on fundamental information between
them. It means that technical knowledge will impact decision making. This result
support Flanegin and Rudd (2005) finding about the gap of investment strategy be-
tween academicians and investment professionals. In addition, this finding also verify
the idea of Eitman and Smith {1974) that describe technical analysis as a minor dis-
cussion in investment teaching and research.

Although this study shows the recency effect on the stock investment decision setting,
it also shows decision differences because of the existence of investment analysis knowl-

edge. This research has not tested the personality aspects. Personality aspects can be
included as variables for next research. For examples, Mach Index, Cognitive Indices and
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Personality Plus can be used as tools to develop the next rescarch. Similarly, the interac-
tion between personal and knowledge aspects should get more attention for further re-
search in terms of decision making.

Another crucial issue of this experiment is demand effect. In task sheets, this research
provides information to the participants that this is an experiment about decision making,
however participants never know the purpose of this study. Another consideration related
to answer demand effect is that the participants never leamn behavioral accounting and
experimental design. Those conditions may not support the possibility of demand effect
problem.
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