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1. Introduction

Financial markets are central institutions in modern economies, helping to allocate the flow of capital from those
who supply funds to those who seek investment. These markets allow investors to generate wealth while
facilitating economic growth by directing funds to companies, governments, and public projects. Nonetheless,
markets do not always function smoothly. Major financial crises such as the Great Depression of 1929 and the
global financial crisis of 2008 reveal how instability in financial markets can trigger widespread economic
disruption, causing uncertainty and panic among investors and institutions alike (Bernanke, 2000; Krugman,
2009). In these situations, market volatility itself causes additional confusion among all players rather than
promoting development.

Traditional financial theory assumes rationality for all investors, indicating that they make decisions based solely
on logical calculations and publicly available information in order to maximize utility. According to the Efficient
Market Hypothesis (EMH) formulated by Eugene Fama (1970), the efficiency of financial markets is exceptionally
high in processing and incorporating information about investments, meaning that the price of stocks and other
financial instruments adjusts almost instantly upon receiving new information. Under this framing, it would thus
be impossible for investors to achieve higher returns than the general market just by examining public
information or analyzing price histories. Furthermore, future price changes would be unpredictable since they
depend only on new, unexpected information.

This paper makes two primary contributions. First, it synthesizes evidence on how loss aversion, anchoring, and
the availability heuristic systematically distort investor judgment away from rationality. Second, it argues that
these distortions cannot be fully addressed through education alone; the design of decision-making
environments themselves must be reconsidered. To that end, this paper proposes a digital investment platform
that incorporates behavioral nudges directly into the investment process. These nudges leverage the same
heuristics and biases that distort decision making, using them to redirect investors toward more disciplined
outcomes rather than attempting to eliminate them. Within the platform, loss aversion and anchoring are
addressed through personalized targets and default rebalancing recommendations that shift investors’ reference
points toward their own long-term goals. This approach follows the nudge mechanisms in the Save More
Tomorrow program tested by Benartzi and Thaler (2004), where loss aversion and anchoring were successfully
used to encourage employees to save more for retirement. Finally, findings from Schwarz et al. (1991) and
Salas-Velasco (2024) are utilized to argue that redirecting recall can reduce the impact of availability aimed to
redirect investor attention to encourage rational analysis.

The paper proceeds as follows. The next section briefly discusses the shift from the Efficient Market Hypothesis
to behavioral finance. The following three sections examine loss aversion, the availability heuristic, and
anchoring, each considering empirical studies and real-world examples that illustrate their impact on financial
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decision making. The fifth section proposes an integrated solution designed to help investors mitigate the
influence of these biases and make more disciplined decisions. Section six concludes by considering
implications, limitations, and potential areas for future research.

2. From Efficient Markets to Behavioral Economics: The Deviation from Rationality

As introduced in the previous section, the Efficient Market Hypothesis (EMH) holds that asset prices fully and
immediately reflect all available information. Fama (1970) identifies three categories of market efficiency.
Weak-form efficiency proposes that prices already incorporate all information from past trading activity,
meaning that analyzing patterns in price movements or trading volumes cannot be used to earn higher returns.
Semi-strong-form efficiency extends this idea to all publicly available information, such as news releases or
financial statements. Under this form, prices reflect such data so quickly that analysis cannot be relied upon to
outperform the market. Strong-form efficiency takes this even further by indicating that prices reflect all public
and private information, meaning that even those with access to exclusive insider data cannot regularly generate
higher profits than the ordinary investor.

Under this assumption, investor behavior should reflect all publicly available financial information. In practice,
however, investor behavior frequently deviates from the assumptions of traditional finance theory. While the
EMH posits that asset prices fully and immediately reflect all available information, behavioral evidence suggests
that markets can remain mispriced for extended periods due to psychological biases. Individuals often hold
losing positions longer than is rational, overreact to recent events at the expense of long-term trends, and
overvalue familiar assets even when diversification would improve expected returns.

Behavioral economics provides a framework for understanding these deviations by integrating psychology into
economic theory. Instead of assuming that individuals are perfectly rational, it explores the role of cognitive
processes and social influences in economic decision-making. This theory, pioneered by Nobel Prize-winning
scholars such as Daniel Kahneman and Amos Tversky (1981), is based on the concept that human beings are not
always rational because of mental shortcuts made due to uncertainty, thus leading to behavioral biases.

Central to this framework is the idea that the human brain operates through two systems, which Daniel
Kahneman (2011) refers to as System 1 and System 2. Actions controlled by System 1 are often done
subconsciously; for example, comprehending simple sentences and locating the source of a loud sound. System
2, on the other hand, requires attention and mental effort to sustain its operations and is often used when
assessing complex situations. Example actions may include generating a strong move in chess as an amateur or
finding a familiar face in a crowded room. Because System 2 requires conscious effort, individuals tend to rely on
the intuitive processes of System 1, particularly in uncertain or stressful situations. Behavioral biases appear
when the automatic responses of System 1 dominate, forming decisions that depart from the fully rational
thinking of System 2. Behavioral economics, therefore, provides a more realistic account of human behavior by
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recognizing the role of psychological factors in real-world financial decisions. Drawing on experimental studies,
market data, and real-world evidence, this paper examines why investors act irrationally and the impact of these
behaviors on market outcomes.

Building on this behavioral framework, this paper examines the importance of three cognitive biases that are key
influences on financial decision making: loss aversion, anchoring, and the availability heuristic. Each of these
biases impacts how investors evaluate risk, interpret information, and allocate assets, causing departures from
rational behavior. This paper explores how psychological tendencies can distort market outcomes by analyzing
their effects on portfolio diversification, stock valuation, and trading decisions. Beginning with loss aversion, the
first section explores how investors feel the pain of a loss more than an equivalent gain, and its impact on
investor behavior in both laboratory and real-world settings. The primary consequence of loss aversion is that
most investors are less willing to sell losing stocks than gaining ones, leading to inefficient portfolio
management. Similarly, evidence from French and Poterba (1991) indicates that loss aversion also makes investors
reluctant to diversify their portfolios, as fear of losses is bolstered by the unfamiliarity of foreign assets.
Following the discussion of loss aversion, the second section examines the anchoring bias. Anchoring occurs
when investors rely too heavily on the first pieces of information they receive when making decisions. In
real-world settings, investors are excessively influenced by historical returns, causing their predictions to reflect
these numbers instead of all historical data. The final bias considered is the availability heuristic, which
influences how people judge frequency and probability. This heuristic occurs when investors overestimate the
frequency of events that are vivid, or easier to recall, even when those examples may not be relevant. The effect
persists in real-world settings where investor overoptimism caused by availability bias actually leads hot-topic
firms to become overvalued, and ultimately underperform. Evidence also shows that awareness and targeted
education can actually reduce the effect of this bias, leading to more informed decisions.

3. Loss Aversion and Decision Making
Tversky and Kahneman (1981) articulate this asymmetry in preferences, stating that “[...] the response to losses is
more extreme than the response to gains. The displeasure associated with losing a sum of money is generally
greater than the pleasure associated with winning the same amount” (Tversky & Kahneman, 1981, p. 454). This
definition challenges the traditional economic model of the rational investor who weighs gains and losses equally
in decision-making.

Imagine you are walking in the bustling city streets and find a $100 bill on the sidewalk: you'd likely feel
pleasantly surprised, maybe even lucky, as you slip the unexpected cash into your pocket. Now imagine a
contrasting scenario: you reach into your wallet and discover that $100 had been stolen. For most people, the
sharp sting of the loss feels much more intense than the joy of the gain, even though the amounts are identical.
In a lab experiment conducted with 160 Wharton MBA students, Schoemaker and Hershey (1992) explored how
loss aversion affects individuals' ability to evaluate risky choices involving gains, losses, and mixed outcomes.
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Using a within-subject design across three rounds, participants made judgements about certainty equivalents
(CE): the amount they'd accept instead of a gamble, and probability equivalents (PE): the probabilities at which
they would be indifferent between a gamble and a sure outcome.

To produce these judgments, carefully worded questions were used. For example, in the gain domain, subjects
faced a choice: “Suppose you could choose between $100 for sure, and a 50-50 gamble offering either SO or
$200. Which would you prefer?” They then indicated whether they preferred the sure amount, the gamble, or
were indifferent. If they chose the sure amount, they were asked for the minimum certain amount they would be
willing to accept instead of the gamble. If they chose the gamble, they were asked how much more the sure
amount would need to be for them to switch. Similarly structured questions were posed in the loss domain (e.g.,
choosing between a certain loss of $100 and a 50-50 chance of losing $200 or nothing) and in the mixed domain
involving a potential gain or loss of $S100. In the mixed and loss domains, participants also indicated either the
sure amount or the probability that would make them indifferent. Subjects were clearly told that there were no
right or wrong answers and that their responses would not affect their course grades. These findings have
significant implications for investor decision-making, as individuals influenced by loss aversion may adopt
inefficient investment strategies centered around the avoidance of short-term losses over long-term portfolio
optimization.

Consistent with Tversky and Kahneman’s definition, the Wharton MBA students’ responses showed that losses
were valued significantly more than gains. Participants showed risk aversion when dealing with gains, but their
reactions to losses were significantly more pronounced. For instance, 56% of participants who were initially
risk-seeking when evaluating sure gains became risk-averse when assessing gains under uncertainty. However,
this pattern became even more pronounced in the loss and mixed domains. Participants showed a stronger shift
toward avoiding outcomes that might solidify a larger loss, even if the expected value was the same. For example,
a participant may be indifferent between gaining $100 or nothing, versus $45 for sure, but would reject a 50 /50
chance to lose $100 or lose nothing in favor of a certain loss of $45. In mixed-outcome cases, where participants
faced a 50% chance of gaining $100 or losing $100, responses were even more conservative: participants often
demanded a gain significantly larger than the potential loss before they were willing to accept the gamble.
Because of this, Schoemaker and Hershey (1992) determined that the asymmetric tradeoffs in individuals’ choices
were a direct result of loss aversion.

One of the most striking demonstrations of loss aversion in real-world financial behavior comes from Terrance
Odean. Odean (1998) analyzes over 162,000 trading records from 10,000 retail investor accounts at a large U.S
discount brokerage firm between 1987 and 1993, reconstructing each investor’s stock portfolio from the raw
trade data. For every stock sold, he compares the sale price with the average purchase price to determine
whether it was a realized gain or a realized loss. Stocks still held in the portfolio on a given day are classified as
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unrealized (“paper”) gains or losses, determined by whether the market price lies above or below the purchase
price. Using this data, Odean (1998) calculates two key metrics:

Proportion of Gains Realized (PGR): realized gains / (realized gains + paper gains)
Proportion of Losses Realized (PLR): realized losses / (realized losses + paper losses)

If investors weighed gains equal to losses, there would be no consistent difference between PGR and PLR.
However, the data reveal a significant gap: across the full sample, the average PGR is 0.148, while the PLR is only
0.098. This 5 percent difference is significant and indicates that investors are substantially more likely to realize
gains than losses.

Because the data is observational, it is challenging to attribute the high sell-to-hold ratio to loss aversion
directly. However, Odean (1998) addresses this by ruling out several alternative rational explanations. Using
publicly available stock prices, he reconstructs individual trading decisions and finds that loss aversion persists
even after controlling for tax status, transaction costs, and portfolio rebalancing motives. For example, the effect
still holds after partial sales and trades followed by immediate repurchases are excluded. Additionally, investors
display the same pattern regardless of whether they are frequent or infrequent traders, and across stocks that
vary in price. Further analysis shows that this reluctance to sell losing stocks is also financially costly. Odean
(1998) finds that on average, the winning stocks that investors sell go on to outperform the stocks they chose to
hold. Specifically, sold winners outperform held losers by approximately 3.4% over the following year. This
underperformance suggests that the decision to hold onto losers is harming investors’ long-run portfolio
returns. If investors were truly rationally evaluating future performance, they would not consistently retain
underperforming assets.

While Odean studies how loss aversion affects investor behavior after purchasing assets, particularly the
reluctance to realize losses, French and Poterba (1991) examine how loss aversion may shape portfolio allocation
before trades are even made. They focus on the phenomenon of home bias, where investors allocate a
disproportionately large share of their equity portfolios to domestic stocks despite the recognized benefits of
international diversification. Using data from the late 1980s, French and Poterba (1991) analyze portfolio holdings
in the United States, Japan, and the United Kingdom. They find that investors in all three countries exhibit a
strong preference for domestic equities. Specifically, over 98 percent of Japanese portfolios, 94 percent of U.S.
portfolios, and 82 percent of UK. portfolios are held in domestic stocks. These figures suggest that investors
forgo potential diversification gains by holding a disproportionate amount of assets in their home markets.

It is very difficult to explain the presence of home bias within the traditional economic framework. Based on
historical return correlations, French and Poterba (1991) calculate the expected returns on domestic equities that
would be necessary to justify the observed home-biased allocations. The results indicate that investors must
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believe domestic stocks will outperform foreign stocks by substantial margins. For instance, U.S. investors would
need to expect U.S. equities to yield approximately 2.5 percentage points more per year than Japanese equities.
Similar return premiums are implied for investors in the United Kingdom and Japan. These expectations are
difficult to explain with historical data, which suggests the presence of cognitive biases. One explanation
hypothesized by the authors is that investors perceive foreign markets as riskier due to unfamiliarity or a lack of
control. This perceived risk, however, differs from objective risk measures used in standard economic models.
Importantly, the concept of loss aversion is key to explaining why investors react more strongly to potential
losses in foreign investments because the uncertain chance of a loss is more painful than any equivalent gain.
This means investors demand higher returns to compensate for the perceived losses associated with foreign
equities, even when objective measures of risk do not justify such premiums. It is loss aversion, rather than
analytical risk perception, that motivates this avoidance behavior.

French and Poterba (1991) complement Odean (1998) by demonstrating that loss aversion influences not only
trading behavior but also long-term investment decisions. While Odean (1998) focuses on how investors respond
to gains and losses once they occur, French and Poterba (1991) highlight how the anticipation of potential losses
can lead investors to avoid international diversification altogether. Ultimately, it is clear that individuals’ innate
fear of losses directly translates to a real impact on the financial market. Recognizing the influence of loss
aversion helps explain anomalies in market responses and is crucial to addressing inefficient portfolio
management.

4. Anchoring and Distorted Evaluation
Tversky and Kahneman (1974) define anchoring as a process in which “people make estimates by starting from an
initial value [...] that is adjusted to yield the final answer, noting that “adjustments are typically insufficient” and
that “different starting points yield different estimates, which are biased toward the initial values” (Tversky and
Kahneman, 1974, p. 1128). In summary, anchoring refers to the human tendency to rely heavily on the first piece of
information received, regardless of its actual relevance, and to adjust subsequent judgments insufficiently away
from that initial anchor.

Consider a scenario in which you encounter a watch originally priced at $1,000 but now marked down to $700. In
this case, the initial $1,000 price serves as a reference point, making the $700 price appear significantly more
attractive, even if the actual value of the watch is uncertain or unrelated to either figure. You might even feel
compelled to purchase the watch, persuaded by the perception of saving S300 on what seems like an exceptional
deal. This phenomenon illustrates a cognitive bias known as anchoring.

A particularly influential demonstration of the anchoring effect is found in the same study mentioned above, in
which Tversky and Kahneman (1974) demonstrate how clearly irrelevant numerical values can distort judgment.
In this study, participants observed a roulette wheel numbered from 0 to 100, which was spun in their presence
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to generate a random number. Immediately afterwards, they were asked to estimate several quantities stated in
percentages. In one of such cases, subjects were asked whether the percentage of African countries in the
United Nations was higher or lower than the number they had just seen. They were then instructed to provide
their own best estimate of the actual percentage.

Importantly, the experiment employed a between-subjects design, separating participants into different anchor
groups. Each group received a different number from the wheel, and was determined to be a high or low anchor
group. For example, a high anchor group received the number 65, and a low anchor group received the number
10. This design eliminates the possibility that individuals adjusted their estimates based on seeing multiple
anchor conditions, thereby strengthening the validity of the observed effect. Although the participants were
consciously aware that the number generated by the roulette wheel had no logical connection to the question, it
significantly influenced participants’ responses. For example, those exposed to a low anchor value of 10 gave a
median estimate of 25 percent, while those who received a high anchor of 65 estimated the figure at 45 percent.
This experiment demonstrates the excessive weight put on initial reference points under uncertainty and the
presence of insufficient adjustments.

Beyond experimental tasks, anchoring has been shown to influence professional judgments in real-life settings.
In a study by Northcraft and Neale (1987), both seasoned real estate agents and amateur undergraduate business
students were asked to appraise a house using identical property information, but different listing prices. Using a
between-subjects design, participants were randomly assigned to different listing price anchor conditions for
actual residential properties in Tucson, Arizona. Despite receiving identical, detailed market information and
touring the properties, participants’ valuation estimates were disproportionately influenced by the manipulated
listing prices, illustrating the pervasive impact of anchoring even in information-rich contexts.

In this context, the appraisal value refers to an expert’s unbiased estimate of the property’s fair market value
based on objective analysis, while the listing price is the seller’s asking price, which may be strategically set and
can serve as an anchor for buyers’ judgments. In the first experiment, the actual appraisal value of the property
was $74,900. Listing prices were set at four levels: including the low anchor of $65,900 (12 percent below
appraisal), and the high anchor of $83,900 (12 percent above). Among the amateur undergraduate business
students, appraisal value estimates ranged from $63,571 under the low anchor condition to $72,196 under the
high anchor condition. Selling price estimates similarly varied from $69,414 in the low anchor scenario to $78,014
in the high anchor scenario as the anchor increased. These differences were statistically significant. Professional
real estate agents, tested under the low and high anchor conditions, showed comparable effects; their appraisal
value estimates increased from approximately $67,811 to $75,190 between the low and high anchor conditions,
with statistically significant differences.® These results show that both professional real estate agents and
amateur students are considerably influenced by listing price anchors when estimating property values.
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Anchoring bias accounted for a substantial portion of the variation in their estimates and persisted even when
anchors deviated notably from the true appraisal value.

Likewise, stock price levels can serve as anchoring points for investor expectations in financial markets. Kaustia
et al. (2008) provide empirical evidence that both novice and professional investors are susceptible to anchoring
when estimating long-term stock returns. Across three controlled experiments involving 300 Scandinavian
financial professionals, the authors manipulated background information to examine how different anchors
affected participants’ return expectations. In the first experiment, professionals were divided into groups based
on the information provided to them. One group was explicitly shown the historical average real stock market
return of 4.5 percent per annum based on data from 1900 to 2000 in European countries (the disclosed group),
while the other group was asked to estimate the historical return themselves before predicting future returns
(the estimated group). Those who generated their own anchors predicted significantly higher future returns: on
average, 8.05 percent, compared to 4.62 percent when the subjects were given the 4.5 percent return (the
disclosed group). The overall findings demonstrate that anchoring, particularly on recent or salient returns,
remains a powerful bias even in expert populations. Importantly, professionals with more experience showed
reduced anchoring effects, but the bias was not eliminated. These results help explain persistent underreaction
to new information and the reluctance of investors to revise beliefs or cut losses, particularly when recent highs
serve as cognitive anchors for perceived fair value.

Building on the concept of anchoring in financial judgment, Loughran and Ritter (2002) examine how anchoring
influences the perceptions of companies issuing initial public offerings, the first sale of a company’s shares to the
public. In IPOs, “leaving money on the table” refers to the difference between the offer price and the higher
first-day closing price, multiplied by the shares sold, representing potential proceeds lost by issuers. This is
calculated as (P,— Py) * quantity of shares sold, where P; is the final offer price, and P, is the market price at the
close of the first trading day. The authors argue that issuers are influenced by anchoring when setting
expectations. Specifically, they anchor on the midpoint of the initial price range disclosed in the preliminary
prospectus, where P, is the midpoint of that initial estimated price range. Even though this range is only a rough
early estimate, companies often treat P, as a reference point for judging the IPO’s success. If the final offer price
P; is above the midpoint anchor (P; > P)), issuers perceive the IPO as favorable, even if the stock trades much
higher on the first day (P, is significantly greater than P;). This means that their satisfaction is driven more by
how P; compares to P,, rather than by how much higher P, is compared to P;.

Because of this anchoring effect, issuers may feel they performed well, despite having underpriced the offering
and left significant money on the table. Their mental benchmark (P,) distorts their perception of loss, leading
them to overlook the actual value investors were willing to pay. In essence, anchoring on P, causes them to focus
on the relative gain over an arbitrary reference point rather than the absolute shortfall in proceeds. Loughran
and Ritter (2002) find empirical evidence that supports this view. IPOs priced above the initial range leave the
most money on the table, averaging $23 million, but also yield the largest wealth gains, over $113 million, resulting
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in minimal dissatisfaction. This suggests that the anchoring effect can mask underpricing by making outcomes
feel successful, even when more money could have been captured.

In sum, anchoring is a persistent bias that subconsciously shapes investor decision making. Across contexts
ranging from professional appraisals and stock market predictions to IPO pricing, initial reference points exert
strong influence over estimates and perceptions, even when those anchors are arbitrary or irrelevant to the
matter at hand. However, studies find that experience and expertise can reduce the impact of anchoring.
Because these distortions are predictable and persist even among experts in the field, they cannot be dismissed
as random noise. In each case, final judgments reflected the anchor as much as the underlying evidence, which
has direct implications for how researchers interpret the relationship between information and asset prices.

5. Availability and Investor Attention
This reaction is an example of a cognitive bias called the availability heuristic. As defined by Tversky and
Kahneman (1973), the availability heuristic is the process by which individuals “estimate frequency of classes or
the probability of events by the ease with which instances or associations could be brought to mind” (Tversky
and Kahneman, 1973, p. 207). Rather than relying on statistical data or base rates, people often base judgments on
how quickly and vividly they can recall examples. Events that are recent or heavily publicized are more mentally
accessible and therefore perceived as more common or more probable than they truly are.

In 1975, the release of the film Jaws dramatically altered public perception of shark attacks. Despite the extremely
low statistical probability of encountering a shark, fear spread rapidly. According to Save Our Seas Foundation
(2019), while shark fishing tournaments already existed in the United States before the film's release, Jaws
brought renewed publicity to these competitions and helped popularize the sport of hunting so-called “trophy
sharks” The public’s reaction was not driven by actual changes in shark behavior, but rather by how easily the
terrifying imagery of a shark attack could be recalled.

In the same paper, Tversky and Kahneman (1973) also held an experiment in which 152 participants were asked
questions regarding whether English contains more words that begin with a certain letter, or the letter in the
third place. They tested this with five letters, one of which was ‘K’ Participants were also asked to estimate the
ratio between the two categories. Results showed that 69% of participants believed words beginning with "K"
were more frequent, while only 31% correctly identified that more words have "K" in the third position. In reality,
English contains approximately twice as many words with "K" as the third letter as it does with the first. The
error was attributed to the fact that words are more easily recalled by their initial letter, making those examples
more mentally accessible. This experiment illustrates a core mechanism of the availability heuristic. When
judging frequency or probability, individuals rely on the ease with which examples come to mind, rather than on
objective data. As a result, events or categories that are easier to recall tend to be overestimated in frequency,
leading to systematic biases in judgment.
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This same cognitive shortcut can also influence complex decisions, such as those made in financial markets. A
clear example comes from Gadarowski (2002), who examined whether recent press coverage of firms could
predict future stock returns. Using data from about 1,500 U.S. nonfinancial firms between 1980 and 1994, the
study found that firms with low book-to-market ratios (i.e., whose market values exceed their accounting, or
book, values) and high recent press coverage earned about 10 percent lower annual returns over the following
two years compared to similar firms with low news coverage. These firms are often considered "growth" firms
because investors expect their future earnings and growth potential to be high, which typically leads to higher
stock prices relative to their current net assets.

At first, these results might seem to fit rational explanations. For example, the investor recognition hypothesis
suggests that firms with more visibility are better known and less risky, which should lead to lower expected
returns. Other rational models argue that systematic risk (market-wide risk factors) or estimation risk
(uncertainty about a firm’s value) might justify lower returns for firms receiving more attention. However,
Gadarowski (2002) does not support these views. The lower returns were concentrated specifically in low
book-to-market firms, and traditional measures of risk or analyst coverage did not explain the pattern. If
visibility alone explained the results, the effect would be seen across more firms.

The significance of the effect being limited to low book-to-market firms suggests that behavioral biases like the
availability heuristic play a stronger role where investor expectations about growth are already optimistic. These
firms are more likely to attract attention because their high market valuations attract speculation about future
performance. Investors’ tendency to overreact to news and recent information is amplified in this group, causing
prices to rise beyond justified levels. Value firms, which already trade at lower prices relative to their book
values, are less prone to this kind of over-optimism and intense media focus, which may explain why the effect is
not observed among them.

Instead, the evidence supports a behavioral explanation based on the availability heuristic. Firms that get more
press coverage become easier for investors to recall and more mentally available. When it has become common
practice to focus on firms that are seen as “good stocks” simply because they come to mind more readily,
investors develop a bias toward buying companies with greater media exposure. Gadarowski (2002) argues that
these firms are then more likely to be actively traded, fueling bubbles around those with seemingly strong
prospects. Moreover, the study also showed that the effect was stronger after periods of strong economic
growth, suggesting that optimism increases the bias. Overall, these findings demonstrate that investor attention
driven by easily recalled information can lead to predictable mispricing in the stock market.

Furthermore, a study by Kliger and Kudryavtsev (2010) goes on to specifically examine how the availability
heuristic impacts investors' reactions to analyst recommendation revisions for individual stocks. Using a dataset
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of 2,746 analyst recommendation changes from 1,373 NYSE-listed firms over 2001-2006, the authors focus on
how stock prices behave on the days these recommendations are announced (day 0) and the day before (day -1).

The authors distinguish between two forms of availability: outcome availability and risk availability. Outcome
availability captures the ease with which investors can envision positive or negative investment outcomes. This is
measured by contemporaneous market returns, serving as a proxy: when the overall market rises, positive
outcomes become more available, amplifying responses to positive news such as analyst upgrades. Conversely,
when the market declines, negative outcomes become more salient, intensifying reactions to downgrades. Risk
availability refers to the prominence of financial risk in investors’ minds, especially on days of large market moves
or high volatility.

The study finds that stock price reactions to upgrades are stronger on days with positive returns, and reactions
to downgrades are stronger on days with negative returns. Abnormal returns (ARs), which represent deviations of
actual stock returns from expected market-based returns, quantify the magnitude of these reactions. For
instance, on the event day (day 0), upgrades yield an average AR of +2.45%, while downgrades produce -2.38%,
both highly significant. More specifically, the study demonstrates that upgrades on days with positive market
returns register ARs of +2.82%, compared to +1.89% on negative market days, a significant difference of 0.93%.
Downgrades on negative market days show ARs of -3.04%, versus -1.82% on positive market days, a significant
difference of 1.22%. These findings illustrate that investors weigh outcomes more heavily when they are
psychologically more available: positive market days increase the salience of gains, and negative market days the
salience of losses. These effects are more pronounced for small-cap stocks, stocks with higher beta, or greater
volatility, consistent with the notion that such stocks have less available information and are more susceptible to
behavioral biases.

Similarly, the authors find that trading volumes also increase on days when market moves and analyst
recommendations align, further highlighting the presence of the availability bias. In this study, abnormal trading
volume (ABVOL) is derived by taking the actual trading volume on day O and comparing it to that stock’s own
typical volume before the event. The experiment finds that on day O of upgrades, ABVOL equals 1.91 when MRs
are positive, versus 1.55 when MRs are negative. For downgrades, the ABVOL is 2.13 when MRs are negative
versus 1.50 when MRs are positive, with all differences statistically significant. Since ABVOL is the standardized
difference between the event-day volume and this historical average, a higher ABVOL means trading is unusually
heavy relative to that stock’s normal level. In both cases, trading volume was abnormally large when market
returns aligned with analyst recommendations. As the authors explain, because contemporaneous market
returns make matching outcomes more salient and mentally accessible, it draws stronger investor reactions,
demonstrating a response caused by the availability bias.

Even though the availability bias is a common influence in both financial and everyday decisions, it can actually
be mitigated through awareness. A study by Salas-Velasco (2024) demonstrates this point through a randomized
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controlled trial involving 538 senior business undergraduate students at a public university in southern Spain.
Although Salas-Velasco examines student loan decisions rather than investment behavior directly, it remains
relevant as it demonstrates that the availability heuristic can be reduced through targeted education. In the
study, participants were randomly assigned to three groups: a control group with no intervention, a financial
education group that completed an online course covering personal financial management principles, and a
third group that received the same education along with an additional module that explained the impact of the
availability heuristic on their thinking. Participants in this final group were instructed to counteract this bias by
relying on official, verified sources and expert advice to make better-informed choices. Following the
interventions, participants were presented with a hypothetical scenario in which they imagined pursuing a
12-month master’s degree costing €30,000, with only 50 percent of the funds available and the remainder
financed through a loan under realistic bank conditions. Objective labor market data on wages and employability
were provided to counterbalance optimism bias, and participants assumed a full-time study with maintained
academic performance. Through statistical analysis, Salas-Velasco (2024) found that only the combined financial
education and debiasing group showed statistically significant improvements, with the author determining a
p-value of less than .05, indicating a less than five percent probability that these effects were due to chance.

This result highlights that awareness of the availability heuristic through explicit education removes its influence
by instead encouraging evidence-based decisions. The author found that the debiasing group even showed more
positive attitudes toward student loan borrowing, enhanced perceptions of social approval, greater financial
self-efficacy, and stronger borrowing intentions. Even in real-world scenarios, financial education needs to be
accompanied by heuristic awareness to motivate the most rational decision-making. Overall, the availability bias
leads people to overestimate the likelihood of events that are vivid and heavily publicized, leading to systematic
distortions in both everyday life and financial contexts. Studies of this heuristic find that individual perception is
often shaped more by mental accessibility than by objective data. Tversky and Kahneman (1973) establish the
mechanism of availability, Gadarowski (2002) and Kliger and Kudryavtsev (2010) demonstrate its effects on stock
returns and trading behavior, and Salas-Velasco (2024) shows that targeted education can meaningfully reduce
its influence.

6. Compounding Effects: How the Three Biases Interact
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The concepts of loss aversion, anchoring, and the availability heuristic do not work independently; rather, they
combine to form the basis for a chain of cognitive errors whose combined power can only further influence
investment decisions. In the majority of instances, the process of anchoring lays the groundwork for the
subsequent loss aversion bias because once a certain price is used as a reference point for comparison, a fall
from it will lead to a feeling of loss, and the investor will be reluctant to sell. The impact of availability heuristic
bias in such situations is that all events in the recent past become easily recognizable and thus strengthen the
anchored price, as negative information becomes especially noticeable during economic downturns. Therefore,
it appears as if a combination of the three discussed biases makes the process of revision and improvement
much more complicated than necessary. Table 1 summarizes the behavioral biases and their corresponding
nudge solutions incorporated in the proposed solution design

7. Proposed Solution
Investor decisions are rarely made in a vacuum; they are shaped by the interaction of psychological tendencies
that push people toward short-term, emotionally packed reactions rather than long-term strategy. The previous
three sections of this paper have shown that loss aversion, anchoring, and availability often reinforce each other,
creating a cycle where fear of loss, false reference points, and attention to flashing headlines drive poor trades.
The purpose of this section is to formulate an effective solution that confronts these biases together through
“nudges’, structuring the investment process to redirect investors toward disciplined behavior.

Nudges are deliberate design choices that steer individuals toward better decisions while preserving freedom of
choice. In their book Nudge, Thaler and Sunstein (2021) propose libertarian paternalism as an ideal approach,
combining libertarianism, which preserves freedom of choice, with paternalism, the nudge that helps individuals
act in ways that improve their own lives as defined by them. Nudges guide people toward the choices they would
make if they had perfect information, attention, self-control, and no cognitive biases. Effective nudges use tools
such as defaults and strategically placed options that exploit mental biases and, in turn, make desirable behaviors
more salient. This section proposes a design of an app that mitigates the impact of common behavioral biases in
investing, allowing consumers to make informed decisions and avoid heuristic-induced losses. This digital
application embeds structured decision tools directly into an investor’s digital workflow, allowing for efficient
use while addressing loss aversion, anchoring, and availability in an accessible experience.

To address loss aversion and anchoring, the platform incorporates a rule-based portfolio management feature
designed as a behavioral nudge consistent with Thaler and Sunstein’s (2021) libertarian paternalism framework.
Users would be invited to first create a personalized Investment Policy Statement, setting objectives, target asset
allocations, and a preferred rebalancing strategy, either on a fixed schedule or when allocations drift beyond
percentage thresholds. The feature monitors the portfolio and delivers timely alerts, such as: “Your equity
allocation has grown seven percent above your target. Your IPS recommends rebalancing. Would you like to review
now?” Importantly, this prompt presents rebalancing as a recommendation rather than a mandate, ensuring that
investors ultimately retain full control over their decisions.
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As previously mentioned, loss aversion causes investors to hold losing positions too long, leading to unnecessary
losses.® This feature directly combats loss aversion by exploiting the anchoring heuristic, as investors will not
feel compelled to sell a stock irrationally when the IPS feature allows them to anchor to their own preset
threshold. This nudge approach not only encourages investors to align their investment strategy with their
long-term target but also prevents them from succumbing to loss aversion during market volatility. To illustrate
this feature, consider an investor who begins with a conservative Investment Policy Statement, setting a 40
percent equity and 60 percent bond allocation, with a rule to rebalance when any asset class shifts more than 4
percent from target. During a market downturn, the app alerts the investor that equities have fallen to 35
percent. Left unaided, they might hesitate to buy more stocks, anchored to recent losses and constrained by loss
aversion. The platform reframes the decision by reminding them of their original plan: “Your IPS indicates a 40
percent equity target. Rebalancing is recommended.” The deliberate wording labels rebalancing as the default
option, making it more likely for investors to consider the option. Additional educational information on the
impact of loss aversion on portfolio diversification would also be available upon clicking on this alert. This
prompt shifts the anchor point from short-term price movements back to their pre-set long-term goals, helping
the investor anchor to their own strategy rather than to market volatility.

Furthermore, to ensure the rationality of rebalancing decisions, the platform incorporates mechanisms that
directly prevent mass selloffs triggered by loss aversion. These safeguards aim to prevent another sudden market
failure like the 1987 “Black Monday” crash, when the Dow Jones fell about 22% due to automated trading and
widespread investor panic. In events like those, widespread panic triggers investors’ innate fear of loss,
ultimately leading to wide-scale selloffs. These features include side-by-side comparisons that show the
long-term impact of rebalancing versus doing nothing, further encouraging disciplined investing. Powered by
historical market data and Monte Carlo simulations, these features are able to generate thousands of possible
future scenarios based on real asset volatility, correlations, and historical return patterns. The platform then
analyzes the entire range of these scenarios to see how rebalancing would perform under various market
conditions, including measuring risk and portfolio value. The system then visualizes projected portfolio growth
for each strategy, displaying metrics such as average annual return, drawdowns, and risk-adjusted performance,
which shows how efficiently a portfolio earns returns relative to the risk taken. This broad set of outcomes would
then be summarized by artificial intelligence platforms trained on leading financial models of risk, such as
AlphaSense or Verity, in order to identify the ideal rebalancing strategy that aligns with the investor’s IPS. Users
can see, in a single view, how consistently rebalancing their investments could lead to steadier growth compared
to leaving their portfolio unchanged. This visual, side-by-side approach makes the consequences of each
decision tangible, helping investors understand the value of disciplined choices.

These approaches parallel the Save More Tomorrow (SMarT) program by Thaler & Benartzi (2004), a field-based
behavioral intervention designed to increase employee retirement savings. In SMarT, employees pre-commit to
gradually increase savings rates automatically with future pay raises, by exploiting loss aversion and anchoring.
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Specifically, the program asks employees to commit in advance to increasing their savings rates only when they
receive future pay raises, rather than immediately reducing their take-home pay. This design anchors savings
increases to anticipated salary increments, making the higher contribution feel psychologically linked to a gain
rather than a loss. By tying contributions to raises, the program leverages the “money illusion,” where individuals
perceive nominal increases positively and are less sensitive to corresponding increases in savings deductions.
Thus, employees do not experience a perceived reduction in their disposable income, which significantly
diminishes the painful impact of loss aversion. Empirical evidence from the first SMarT implementation reveals
that 78% of eligible employees chose to join the program, with 80% of them remaining enrolled through four
annual salary raises, and average savings rates increased from 3.5% to 13.6% over roughly 40 months.

Likewise, to mitigate availability bias, the platform changes how information is displayed. Instead of focusing
solely on recent price changes or breaking news like popular financial trading platforms, the interface includes
long-term return distributions, historical drawdowns, and volatility patterns alongside current data. A study by
Schwarz et al. (1991) shows that availability plays a role in participants’ self-evaluation of their assertiveness.
However, researchers also found that the introduction of an external element like meditation music was an
effective method to reduce participants’ tendency to overly rely on ease of recall, reducing the impact of the
availability bias. By attributing the difficulty of recall to the music rather than to themselves, participants no
longer relied on their subjective feeling of ease when evaluating their own assertiveness. When the ease of recall
was made “diagnostically irrelevant,” participants were forced to base their judgments on the actual content of
their examples. This experiment demonstrates how shifting attention away from the ease of recall directs
individuals to make more rational decisions.

Moreover, to manipulate this bias in investors, the platform includes a media salience score, which flags when a
stock is receiving unusually high or low coverage relative to its historical baseline. This feature contrasts the
structure of today’s most popular trading interfaces, where recent news headlines appear prominently on a firm’s
profile, making them especially salient in investors’ minds. The presence of a media salience score allows
investors to consider whether media coverage is driven by strong fundamentals or short-term hype, removing
the tendency to make judgments solely based on salient information. For instance, a “high” score displayed next
to the stock name would signal a sudden surge in media attention, while a “low” score would suggest a decline in
coverage.

Next, a pop-up placed next to the stock would educate investors on the availability heuristic, drawing on studies
such as Gadarowski (2002), which demonstrate how the heuristic can distort financial decision making. This
feature follows the approach by Salas-Velasco (2024), which finds that increasing awareness and providing
targeted education can significantly reduce the heuristic’s impact and promote more efficient investment
decisions. The proposed platform provides a practical framework for disciplined investing through the direct
integration of behavioral nudges into the investing process. Anchored thresholds and pre-set rules address loss
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aversion and anchoring, while contextual displays and salience indicators counter the effects of availability bias.
The use of behavioral nudges allows investors to exploit their biases to support their individual long-term goals,
helping investors act more rationally in complex, changing markets, where uncertainty is inevitable. However,
this approach also raises important limitations, including the risk of overreliance on automated systems leading
to the potential overautomation of investment decisions. Additionally, further research is needed to determine
the extent of tasks that Al systems can reliably perform within this framework and to ensure that such systems
do not inadvertently replicate or amplify the same cognitive biases they are designed to mitigate.

Cognitive Bias Proposed Nudge/Platform Feature

Loss aversion The inclusion of an Investment Policy Statement (IPS)
with fixed thresholds and rules for rebalancing
notifications, framing portfolio rebalancing as the
execution of prior commitments rather than realizing
losses, therefore promoting appropriate rebalancing
behavior.

Anchoring The inclusion of preset portfolio allocation targets
and automatic thresholds in IPS can help move
investors’ reference point from price movement to
the target portfolio strategy.

Availability This design weakens the effect of extremely salient
short-term stimuli through integration of long-term
statistics powered by financial LLMs such as Verity or
AlphaSense. (e.g. distribution of returns over many
years, frequency of drawdowns, volatility ranges).

The salience score in the media section clearly
communicates that increased media attention may
not reflect reality, which encourages people to
consider whether saliency of information reflects
true market performance.

Table 1: Cognitive biases in investor decision-making and the corresponding behavioral nudges embedded within
the proposed investment platform design
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testing, or simulated portfolio decisions.
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fixable, but they currently weaken the professionalism of the submission.
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41 1. Introduction

42 Financial markets are central institutions in modern economies, helping to allocate the flow of capital from those
43 who supply funds to those who seek investment. These markets allow investors to generate wealth while
44 facilitating economic growth by directing funds to companies, governments, and public projects. Nonetheless,
45 markets do not always function smoothly. Major financial crises such as the Great Depression of 1929 and the
46 global financial crisis of 2008 reveal how instability in financial markets can trigger widespread economic
47 disruption, causing panic among investors and institutions alike (Bernanke, 2000; Krugman, 2009). In these
48 situations, the complex and interconnected nature of financial markets causes additional confusion among all
49 players rather than promoting development.

50 Traditional Financial Theory assumes rationality for all investors, indicating that they make decisions based
51 solely on logical calculations and publicly available information in order to maximize utility. According to the
52 Efficient Market Hypothesis (EMH) formulated by Eugene Fama (1970), the efficiency of financial markets is
53 exceptionally high in incorporating information about investments, meaning that the price of stocks and other
54 financial instruments should adjust almost instantly upon receiving new information. Under this framing, it
55 would be impossible for investors to achieve higher returns than the general market just by examining public
56 information or analyzing price histories. Furthermore, future price changes would be unpredictable since they
57 could only depend only on new, unexpected information.

58 This paper makes two primary contributions. First, it identifies three recurring investor errors generated by the
59 following behavioral biases: loss aversion, anchoring, and the availability heuristic. Second, it develops a
60 behavioral design framework that links each error to a corresponding nudge intervention embedded within a
61 digital investment platform. These nudges leverage the same biases that distort decision making and manipulate
62 them to redirect investors toward more disciplined outcomes. Within the platform, loss aversion and anchoring
63 are addressed through personalized targets and rebalancing recommendations that shift investors’ reference
64 points toward their own long-term goals. The mechanisms used to correct loss aversion and anchoring in the
65 proposal reference the nudge methods tested in the Save More Tomorrow program by Benartzi and Thaler
66 (2004), where these biases were successfully used to encourage employees to save more for retirement. Finally,
67 findings from Schwarz et al. (1991) and Salas-Velasco (2024) are utilized to argue that redirecting recall can
68 reduce the impact of availability, a mechanism that informs the platform’s media salience indicators and
69 contextual information displays.

70 The paper proceeds as follows. The next section briefly discusses the shift from the Efficient Market Hypothesis
71 to behavioral finance. The following three sections examine loss aversion, the availability heuristic, and
72 anchoring, each considering empirical studies and real-world examples that illustrate their impact on financial
73 decision making. The fifth section proposes an integrated solution designed to help investors mitigate the
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74 influence of these biases and make more disciplined decisions. Section six concludes by considering
75 implications, limitations, and potential areas for future research.

76 2. From Efficient Markets to Behavioral Economics: The Deviation from Rationality

77 As introduced in the previous section, the Efficient Market Hypothesis (EMH) holds that asset prices fully and
78 immediately reflect all available information. Fama (1970) identifies three categories of market efficiency.
79 Weak-form efficiency proposes that prices already incorporate all information from past trading activity,
80 meaning that analyzing patterns in price movements or trading volumes cannot be used to earn higher returns.
81 Semi-strong-form efficiency extends this idea to all publicly available information, such as news releases or
82 financial statements. Under this form, prices reflect such data so quickly that analysis cannot be relied upon to
83 outperform the market. Strong-form efficiency takes this even further by indicating that prices reflect all public
84 and private information, meaning that even those with access to exclusive insider data cannot regularly generate
85 higher profits than the ordinary investor.

86 Under this assumption, investor behavior should reflect all publicly available financial information. In practice,
87 however, investor behavior frequently deviates from the assumptions of traditional finance theory. While the
88 EMH posits that asset prices fully and immediately reflect all available information, behavioral evidence suggests
89 that markets can remain mispriced for extended periods due to psychological biases. Individuals often hold
90 losing positions longer than is rational, overreact to recent events at the expense of long-term trends, and
91 overvalue familiar assets even when diversification would improve expected returns.

92 Behavioral economics provides a framework for understanding these deviations by integrating psychology into
93 economic theory. Instead of assuming that individuals are perfectly rational, it explores the role of cognitive
94 processes and social influences in economic decision-making. This theory, pioneered by Nobel Prize-winning
95 scholars such as Daniel Kahneman and Amos Tversky (1981), is based on the concept that human beings are not
96 always rational because of mental shortcuts made due to uncertainty, thus leading to behavioral biases.

97 Central to this framework is the idea that the human brain operates through two systems, which Daniel
98 Kahneman (2011) refers to as System 1 and System 2. Actions controlled by System 1 are often done
99 subconsciously; for example, comprehending simple sentences and locating the source of a loud sound. System
100 2, on the other hand, requires attention and mental effort to sustain its operations and is often used when
101 assessing complex situations. Example actions may include generating a strong move in chess as an amateur or
102 finding a familiar face in a crowded room. Because System 2 requires conscious effort, individuals tend to rely on
103 the intuitive processes of System 1, particularly in uncertain or stressful situations. Behavioral biases appear
104 when the automatic responses of System 1 dominate, forming decisions that depart from the fully rational
105 thinking of System 2. Behavioral economics, therefore, provides a more realistic account of human behavior by
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106 recognizing the role of psychological factors in real-world financial decisions. Drawing on experimental studies,
107 market data, and real-world evidence, this paper examines why investors act irrationally and the impact of these
108 behaviors on market outcomes.

109 Building on this behavioral framework, this paper examines the importance of three cognitive biases that are key
110 influences on financial decision making: loss aversion, anchoring, and the availability heuristic. Each of these
111 biases impacts how investors evaluate risk, interpret information, and allocate assets, causing departures from
112 rational behavior. This paper explores how psychological tendencies can distort market outcomes by analyzing
113 their effects on portfolio diversification, stock valuation, and trading decisions.

114 Beginning with loss aversion, the first section explores how investors feel the pain of a loss more than an
115 equivalent gain, and its impact on investor behavior in both laboratory and real-world settings. The primary
116 consequence of loss aversion is that most investors are less willing to sell losing stocks than gaining ones, leading
117 to inefficient portfolio management. Similarly, evidence from French and Poterba (1991) indicates that loss
118 aversion also makes investors reluctant to diversify their portfolios, as fear of losses is bolstered by the
119 unfamiliarity of foreign assets. Following the discussion of loss aversion, the second section examines the
120 anchoring bias. Anchoring occurs when investors rely too heavily on the first pieces of information they receive
121 when making decisions. In real-world settings, investors are excessively influenced by historical returns, causing
122 their predictions to reflect these numbers instead of all historical data. The final bias considered is the availability
123 heuristic, which influences how people judge frequency and probability. This heuristic occurs when investors
124 overestimate the frequency of events that are vivid, or easier to recall, even when those examples may not be
125 relevant. The effect persists in real-world settings where investor overoptimism caused by the availability
126 heuristic actually leads hot-topic firms to become overvalued, and ultimately underperform. Evidence also shows
127 that awareness and targeted education can actually reduce the effect of this bias, leading to more informed
128 decisions.

129 Understanding how these biases arise is essential because effective interventions must target the underlying
130 cognitive mechanism rather than merely provide additional information.

131 3. Loss Aversion and Decision Making

132 Tversky and Kahneman (1981) articulate this asymmetry in preferences, stating that “[...] the response to losses is
133 more extreme than the response to gains. The displeasure associated with losing a sum of money is generally
134 greater than the pleasure associated with winning the same amount” (Tversky & Kahneman, 1981, p. 454). This
135 definition challenges the traditional economic model of the rational investor who weighs gains and losses equally
136 in decision-making.

137
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138 Imagine you are walking in the bustling city streets and find a $100 bill on the sidewalk: you'd likely feel
139 pleasantly surprised, maybe even lucky, as you slip the unexpected cash into your pocket. Now imagine a
140 contrasting scenario: you reach into your wallet and discover that $100 had been stolen. For most people, the
141 sharp sting of the loss feels much more intense than the joy of the gain, even though the amounts are identical.
142 In a lab experiment conducted with 160 Wharton MBA students, Schoemaker and Hershey (1992) explored how
143 loss aversion affects individuals' ability to evaluate risky choices involving gains, losses, and mixed outcomes.
144 Using a within-subject design across three rounds, participants made judgements about certainty equivalents
145 (CE): the amount they'd accept instead of a gamble, and probability equivalents (PE): the probabilities at which
146 they would be indifferent between a gamble and a sure outcome.

147

148 To produce these judgments, carefully worded questions were used. For example, in the gain domain, subjects
149 faced a choice: “Suppose you could choose between $100 for sure, and a 50-50 gamble offering either SO or
150 $200. Which would you prefer?” They then indicated whether they preferred the sure amount, the gamble, or
151 were indifferent. If they chose the sure amount, they were asked for the minimum certain amount they would be
152 willing to accept instead of the gamble. If they chose the gamble, they were asked how much more the sure
153 amount would need to be for them to switch. Similarly structured questions were posed in the loss domain (e.g.,
154 choosing between a certain loss of $100 and a 50-50 chance of losing $200 or nothing) and in the mixed domain
155 involving a potential gain or loss of $100. In the mixed and loss domains, participants also indicated either the
156 sure amount or the probability that would make them indifferent. Subjects were clearly told that there were no
157 right or wrong answers and that their responses would not affect their course grades. These findings have
158 significant implications for investor decision-making, as individuals influenced by loss aversion may adopt
159 inefficient investment strategies centered around the avoidance of short-term losses over long-term portfolio
160 optimization.

lé1

162 Consistent with Tversky and Kahneman’s definition, the Wharton MBA students’ responses showed that losses
163 were valued significantly more than gains. Participants showed risk aversion when dealing with gains, but their
164 reactions to losses were significantly more pronounced. For instance, 56% of participants who were initially
165 risk-seeking when evaluating sure gains became risk-averse when assessing gains under uncertainty. However,
166 this pattern became even more pronounced in the loss and mixed domains. Participants showed a stronger shift
167 toward avoiding outcomes that might solidify a larger loss, even if the expected value was the same. For example,
168 a participant may be indifferent between gaining $100 or nothing, versus $45 for sure, but would reject a 50/50
169 chance to lose S100 or lose nothing in favor of a certain loss of $45. In mixed-outcome cases, where participants
170 faced a 50% chance of gaining $100 or losing $100, responses were even more conservative: participants often
171 demanded a gain significantly larger than the potential loss before they were willing to accept the gamble.
172 Because of this, Schoemaker and Hershey (1992) determined that the asymmetric tradeoffs in individuals’ choices

173 were a direct result of loss aversion.
174
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175 One of the most striking demonstrations of loss aversion in real-world financial behavior comes from Terrance
176 Odean. Odean (1998) analyzes over 162,000 trading records from 10,000 retail investor accounts at a large U.S
177 discount brokerage firm between 1987 and 1993, reconstructing each investor’s stock portfolio from the raw
178 trade data. For every stock sold, he compares the sale price with the average purchase price to determine
179 whether it was a realized gain or a realized loss. Stocks still held in the portfolio on a given day are classified as
180 unrealized (“paper”) gains or losses, determined by whether the market price lies above or below the purchase
181 price. Using this data, Odean (1998) calculates two key metrics:

182 Proportion of Gains Realized (PGR): realized gains / (realized gains + paper gains)
183 Proportion of Losses Realized (PLR): realized losses / (realized losses + paper losses)

184 If investors weighed gains equal to losses, there would be no consistent difference between PGR and PLR.
185 However, the data reveal a significant gap: across the full sample, the average PGR is 0.148, while the PLR is only
186 0.098. This 5 percent difference is significant and indicates that investors are substantially more likely to realize
187 gains than losses.

188

189 Because the data is observational, it is challenging to attribute the high sell-to-hold ratio to loss aversion
190 directly. However, Odean (1998) addresses this by ruling out several alternative rational explanations. Using
191 publicly available stock prices, he reconstructs individual trading decisions and finds that loss aversion persists
192 even after controlling for tax status, transaction costs, and portfolio rebalancing motives. For example, the effect
193 still holds after partial sales and trades followed by immediate repurchases are excluded. Additionally, investors
194 display the same pattern regardless of whether they are frequent or infrequent traders, and across stocks that
195 vary in price. Further analysis shows that this reluctance to sell losing stocks is also financially costly. Odean
196 (1998) finds that on average, the winning stocks that investors sell go on to outperform the stocks they chose to
197 hold. Specifically, sold winners outperform held losers by approximately 3.4% over the following year. This
198 underperformance suggests that the decision to hold onto losers is harming investors’ long-run portfolio
199 returns. If investors were truly rationally evaluating future performance, they would not consistently retain
200 underperforming assets.

201 While Odean studies how loss aversion affects investor behavior after purchasing assets, particularly the
202 reluctance to realize losses, French and Poterba (1991) examine how loss aversion may shape portfolio allocation
203 before trades are even made. They focus on the phenomenon of home bias, where investors allocate a
204 disproportionately large share of their equity portfolios to domestic stocks despite the recognized benefits of
205 international diversification. Using data from the late 1980s, French and Poterba (1991) analyze portfolio holdings
206 in the United States, Japan, and the United Kingdom. They find that investors in all three countries exhibit a
207 strong preference for domestic equities. Specifically, over 98 percent of Japanese portfolios, 94 percent of U.S.
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208 portfolios, and 82 percent of U.K. portfolios are held in domestic stocks. These figures suggest that investors
209 forgo potential diversification gains by holding a disproportionate amount of assets in their home markets.

210 It is very difficult to explain the presence of home bias within the traditional economic framework. Based on
211 historical return correlations, French and Poterba (1991) calculate the expected returns on domestic equities that
212 would be necessary to justify the observed home-biased allocations. The results indicate that investors must
213 believe domestic stocks will outperform foreign stocks by substantial margins. For instance, U.S. investors would
214 need to expect U.S. equities to yield approximately 2.5 percentage points more per year than Japanese equities.
215 Similar return premiums are implied for investors in the United Kingdom and Japan. These expectations are
216 difficult to explain with historical data, which suggests the presence of cognitive biases. One explanation
217 hypothesized by the authors is that investors perceive foreign markets as riskier due to unfamiliarity or a lack of
218 control. This perceived risk, however, differs from objective risk measures used in standard economic models.
219 Importantly, the concept of loss aversion is key to explaining why investors react more strongly to potential
220 losses in foreign investments because the uncertain chance of a loss is more painful than any equivalent gain.
221 This means investors demand higher returns to compensate for the perceived losses associated with foreign
222 equities, even when objective measures of risk do not justify such premiums. It is loss aversion, rather than
223 analytical risk perception, that motivates this avoidance behavior.

224 Odean (1998) focuses on how investors respond to gains and losses after they occur, whereas French and Poterba
225 (1991) highlight how the anticipation of potential losses can discourage investors from engaging in international
226 diversification in the first place. Collectively, these findings suggest two recurring investor errors. First, investors
227 hold losing assets longer than rational portfolio optimization would recommend. Second, investors avoid
228 diversification opportunities when unfamiliar investments are perceived as potential sources of loss. Both
229 behaviors reduce portfolio efficiency and provide specific targets for corrective intervention. Accordingly,
230 effective corrective mechanisms should reframe investment decisions around pre-committed long-term
231 objectives and diversified portfolio targets, reducing the tendency for investors to evaluate choices primarily
232 through the lens of potential short-term losses.

233 4. Anchoring and Distorted Evaluation

234 Tversky and Kahneman (1974) define anchoring as a process in which “people make estimates by starting from an
235 initial value [...] that is adjusted to yield the final answer,” noting that “adjustments are typically insufficient” and
236 that “different starting points yield different estimates, which are biased toward the initial values” (Tversky and
237 Kahneman, 1974, p. 1128). In summary, anchoring refers to the human tendency to rely heavily on the first piece of
238 information received, regardless of its actual relevance, and to adjust subsequent judgments insufficiently away
239 from that initial anchor.

240

241 Consider a scenario in which you encounter a watch originally priced at $1,000 but now marked down to $700. In
242 this case, the initial $1,000 price serves as a reference point, making the S700 price appear significantly more
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243 attractive, even if the actual value of the watch is uncertain or unrelated to either figure. You might even feel
244 compelled to purchase the watch, persuaded by the perception of saving S300 on what seems like an exceptional
245 deal. This phenomenon illustrates a cognitive bias known as anchoring.

246 A particularly influential demonstration of the anchoring effect is found in the same study mentioned above, in
247 which Tversky and Kahneman (1974) demonstrate how clearly irrelevant numerical values can distort judgment.
248 In this study, participants observed a roulette wheel numbered from O to 100, which was spun in their presence
249 to generate a random number. Immediately afterwards, they were asked to estimate several quantities stated in
250 percentages. In one of such cases, subjects were asked whether the percentage of African countries in the
251 United Nations was higher or lower than the number they had just seen. They were then instructed to provide
252 their own best estimate of the actual percentage.

253 Importantly, the experiment employed a between-subjects design, separating participants into different anchor
254 groups. Each group received a different number from the wheel, and was determined to be a high or low anchor
255 group. For example, a high anchor group received the number 65, and a low anchor group received the number
256 10. This design eliminates the possibility that individuals adjusted their estimates based on seeing multiple
257 anchor conditions, thereby strengthening the validity of the observed effect. Although the participants were
258 consciously aware that the number generated by the roulette wheel had no logical connection to the question, it
259 significantly influenced participants’ responses. For example, those exposed to a low anchor value of 10 gave a
260 median estimate of 25 percent, while those who received a high anchor of 65 estimated the figure at 45 percent.
261 This experiment demonstrates the excessive weight put on initial reference points under uncertainty and the
262 presence of insufficient adjustments.

263 Beyond experimental tasks, anchoring has been shown to influence professional judgments in real-life settings.
264 In a study by Northcraft and Neale (1987), both seasoned real estate agents and amateur undergraduate business
265 students were asked to appraise a house using identical property information, but different listing prices. Using a
266 between-subjects design, participants were randomly assigned to different listing price anchor conditions for
267 actual residential properties in Tucson, Arizona. Despite receiving identical, detailed market information and
268 touring the properties, participants’ valuation estimates were disproportionately influenced by the manipulated
269 listing prices, illustrating the pervasive impact of anchoring even in information-rich contexts.

270 In this context, the appraisal value refers to an expert’s unbiased estimate of the property’s fair market value
271 based on objective analysis, while the listing price is the seller’s asking price, which may be strategically set and
272 can serve as an anchor for buyers’ judgments. In the first experiment, the actual appraisal value of the property
273 was $74,900. Listing prices were set at four levels: including the low anchor of $65,900 (12 percent below
274 appraisal), and the high anchor of $83,900 (12 percent above). Among the amateur undergraduate business
275 students, appraisal value estimates ranged from $63,571 under the low anchor condition to $72,196 under the
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276 high anchor condition. Selling price estimates similarly varied from $69,414 in the low anchor scenario to $78,014
277 in the high anchor scenario as the anchor increased. These differences were statistically significant. Professional
278 real estate agents, tested under the low and high anchor conditions, showed comparable effects; their appraisal
279 value estimates increased from approximately $67,811 to $75,190 between the low and high anchor conditions,
280 with statistically significant differences.” These results show that both professional real estate agents and
281 amateur students are considerably influenced by listing price anchors when estimating property values.
282 Anchoring bias accounted for a substantial portion of the variation in their estimates and persisted even when
283 anchors deviated notably from the true appraisal value.

284 Likewise, stock price levels can serve as anchoring points for investor expectations in financial markets. Kaustia
285 et al. (2008) provide empirical evidence that both novice and professional investors are susceptible to anchoring
286 when estimating long-term stock returns. Across three controlled experiments involving 300 Scandinavian
287 financial professionals, the authors manipulated background information to examine how different anchors
288 affected participants’ return expectations. In the first experiment, professionals were divided into groups based
289 on the information provided to them. One group was explicitly shown the historical average real stock market
290 return of 4.5 percent per annum based on data from 1900 to 2000 in European countries (the disclosed group),
291 while the other group was asked to estimate the historical return themselves before predicting future returns
292 (the estimated group). Those who generated their own anchors predicted significantly higher future returns: on
293 average, 8.05 percent, compared to 4.62 percent when the subjects were given the 4.5 percent return (the
294 disclosed group). The overall findings demonstrate that anchoring, particularly on recent or salient returns,
295 remains a powerful bias even in expert populations. Importantly, professionals with more experience showed
296 reduced anchoring effects, but the bias was not eliminated. These results help explain persistent underreaction
297 to new information and the reluctance of investors to revise beliefs or cut losses, particularly when recent highs
298 serve as cognitive anchors for perceived fair value.

299 Building on the concept of anchoring in financial judgment, Loughran and Ritter (2002) examine how anchoring
300 influences the perceptions of companies issuing initial public offerings, the first sale of a company’s shares to the
301 public. In IPOs, “leaving money on the table” refers to the difference between the offer price and the higher
302 first-day closing price, multiplied by the shares sold, representing potential proceeds lost by issuers. This is
303 calculated as (P,— Py) * quantity of shares sold, where P; is the final offer price, and P,, is the market price at the
304 close of the first trading day. The authors argue that issuers are influenced by anchoring when setting
305 expectations. Specifically, they anchor on the midpoint of the initial price range disclosed in the preliminary
306 prospectus, where P, is the midpoint of that initial estimated price range. Even though this range is only a rough
307 early estimate, companies often treat P, as a reference point for judging the IPO’s success. If the final offer price
308 P; is above the midpoint anchor (P; > P,), issuers perceive the IPO as favorable, even if the stock trades much
309 higher on the first day (P,, is significantly greater than Py). This means that their satisfaction is driven more by
310 how P; compares to P,, rather than by how much higher P, is compared to P;.
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311 Because of this anchoring effect, issuers may feel they performed well, despite having underpriced the offering
312 and left significant money on the table. Their mental benchmark (P,) distorts their perception of loss, leading
313 them to overlook the actual value investors were willing to pay. In essence, anchoring on P, causes them to focus
314 on the relative gain over an arbitrary reference point rather than the absolute shortfall in proceeds. Loughran
315 and Ritter (2002) find empirical evidence that supports this view. IPOs priced above the initial range leave the
316 most money on the table, averaging $23 million, but also yield the largest wealth gains, over $113 million, resulting
317 in minimal dissatisfaction. This suggests that the anchoring effect can mask underpricing by making outcomes
318 feel successful, even when more money could have been captured.

319 Across contexts ranging from professional appraisals and stock market predictions to IPO pricing, initial
320 reference points exert strong influence over investor perceptions , even when those anchors are irrelevant to
321 asset’s fundamental characteristics. As a result, investors may resist selling underperforming assets,
322 underestimate changing market conditions, or evaluate outcomes relative to outdated benchmarks. Effective
323 interventions must therefore replace unstable anchors with reference points that are aligned with long-term
324 investment objectives.

325 Availability and Investor Attention

326 This reaction is an example of a cognitive bias called the availability heuristic. As defined by Tversky and
327 Kahneman (1973), the availability heuristic is the process by which individuals “estimate frequency of classes or
328 the probability of events by the ease with which instances or associations could be brought to mind” (Tversky
329 and Kahneman, 1973, p. 207). Rather than relying on statistical data or base rates, people often base judgments on
330 how quickly and vividly they can recall examples. Events that are recent or heavily publicized are more mentally
331 accessible and therefore perceived as more common or more probable than they truly are.

332

333 In 1975, the release of the film Jaws dramatically altered public perception of shark attacks. Despite the extremely
334 low statistical probability of encountering a shark, fear spread rapidly. According to Save Our Seas Foundation
335 (2019), while shark fishing tournaments already existed in the United States before the film's release, Jaws
336 brought renewed publicity to these competitions and helped popularize the sport of hunting so-called “trophy
337 sharks” The public’s reaction was not driven by actual changes in shark behavior, but rather by how easily the
338 terrifying imagery of a shark attack could be recalled.

339 In the same paper, Tversky and Kahneman (1973) also held an experiment in which 152 participants were asked
340 questions regarding whether English contains more words that begin with a certain letter, or the letter in the
341 third place. They tested this with five letters, one of which was ‘K’ Participants were also asked to estimate the
342 ratio between the two categories. Results showed that 69% of participants believed words beginning with "K"
343 were more frequent, while only 31% correctly identified that more words have "K" in the third position. In reality,
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344 English contains approximately twice as many words with "K" as the third letter as it does with the first. The
345 error was attributed to the fact that words are more easily recalled by their initial letter, making those examples
346 more mentally accessible. This experiment illustrates a core mechanism of the availability heuristic. When
347 judging frequency or probability, individuals rely on the ease with which examples come to mind, rather than on
348 objective data. As a result, events or categories that are easier to recall tend to be overestimated in frequency,
349 leading to systematic biases in judgment.

350

351 This same cognitive shortcut can also influence complex decisions, such as those made in financial markets. A
352 clear example comes from Gadarowski (2002), who examined whether recent press coverage of firms could
353 predict future stock returns. Using data from about 1,500 U.S. nonfinancial firms between 1980 and 1994, the
354 study found that firms with low book-to-market ratios (i.e., whose market values exceed their accounting, or
355 book, values) and high recent press coverage earned about 10 percent lower annual returns over the following
356 two years compared to similar firms with low news coverage. These firms are often considered "growth" firms
357 because investors expect their future earnings and growth potential to be high, which typically leads to higher
358 stock prices relative to their current net assets.

359 At first, these results might seem to fit rational explanations. For example, the investor recognition hypothesis
360 suggests that firms with more visibility are better known and less risky, which should lead to lower expected
361 returns. Other rational models argue that systematic risk (market-wide risk factors) or estimation risk
362 (uncertainty about a firm’s value) might justify lower returns for firms receiving more attention. However,
363 Gadarowski (2002) does not support these views. The lower returns were concentrated specifically in low
364 book-to-market firms, and traditional measures of risk or analyst coverage did not explain the pattern. If
365 visibility alone explained the results, the effect would be seen across more firms.

366 The significance of the effect being limited to low book-to-market firms suggests that behavioral biases like the
367 availability heuristic play a stronger role where investor expectations about growth are already optimistic. These
368 firms are more likely to attract attention because their high market valuations attract speculation about future
369 performance. Investors’ tendency to overreact to news and recent information is amplified in this group, causing
370 prices to rise beyond justified levels. Value firms, which already trade at lower prices relative to their book
371 values, are less prone to this kind of over-optimism and intense media focus, which may explain why the effect is
372 not observed among them.

373 Instead, the evidence supports a behavioral explanation based on the availability heuristic. Firms that get more
374 press coverage become easier for investors to recall and more mentally available. When it has become common
375 practice to focus on firms that are seen as “good stocks” simply because they come to mind more readily,
376 investors develop a bias toward buying companies with greater media exposure. Gadarowski (2002) argues that
377 these firms are then more likely to be actively traded, fueling bubbles around those with seemingly strong
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378 prospects. Moreover, the study also showed that the effect was stronger after periods of strong economic
379 growth, suggesting that optimism increases the bias. Overall, these findings demonstrate that investor attention
380 driven by easily recalled information can lead to predictable mispricing in the stock market.

381 Furthermore, a study by Kliger and Kudryavtsev (2010) goes on to specifically examine how the availability
382 heuristic impacts investors' reactions to analyst recommendation revisions for individual stocks. Using a dataset
383 of 2,746 analyst recommendation changes from 1,373 NYSE-listed firms over 2001-2006, the authors focus on
384 how stock prices behave on the days these recommendations are announced (day 0) and the day before (day -1).

385 The authors distinguish between two forms of availability: outcome availability and risk availability. Outcome
386 availability captures the ease with which investors can envision positive or negative investment outcomes. This is
387 measured by contemporaneous market returns, serving as a proxy: when the overall market rises, positive
388 outcomes become more available, amplifying responses to positive news such as analyst upgrades. Conversely,
389 when the market declines, negative outcomes become more salient, intensifying reactions to downgrades. Risk
390 availability refers to the prominence of financial risk in investors’ minds, especially on days of large market moves
391 or high volatility.

392 The study finds that stock price reactions to upgrades are stronger on days with positive returns, and reactions
393 to downgrades are stronger on days with negative returns. Abnormal returns (ARs), which represent deviations of
394 actual stock returns from expected market-based returns, quantify the magnitude of these reactions. For
395 instance, on the event day (day 0), upgrades yield an average AR of +2.45%, while downgrades produce -2.38%,
396 both highly significant. More specifically, the study demonstrates that upgrades on days with positive market
397 returns register ARs of +2.82%, compared to +1.89% on negative market days, a significant difference of 0.93%.
398 Downgrades on negative market days show ARs of -3.04%, versus -1.82% on positive market days, a significant
399 difference of 1.22%. These findings illustrate that investors weigh outcomes more heavily when they are
400 psychologically more available: positive market days increase the salience of gains, and negative market days the
401 salience of losses. These effects are more pronounced for small-cap stocks, stocks with higher beta, or greater
402 volatility, consistent with the notion that such stocks have less available information and are more susceptible to
403 behavioral biases.

404 Similarly, the authors find that trading volumes also increase on days when market moves and analyst
405 recommendations align, further highlighting the presence of the availability bias. In this study, abnormal trading
406 volume (ABVOL) is derived by taking the actual trading volume on day O and comparing it to that stock’s own
407 typical volume before the event. The experiment finds that on day O of upgrades, ABVOL equals 1.91 when MRs
408 are positive, versus 1.55 when MRs are negative. For downgrades, the ABVOL is 2.13 when MRs are negative
409 versus 1.50 when MRs are positive, with all differences statistically significant. Since ABVOL is the standardized
410 difference between the event-day volume and this historical average, a higher ABVOL means trading is unusually
411 heavy relative to that stock’s normal level. In both cases, trading volume was abnormally large when market
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returns aligned with analyst recommendations. As the authors explain, because contemporaneous market
returns make matching outcomes more salient and mentally accessible, it draws stronger investor reactions,
demonstrating a response caused by the availability bias.

Even though the availability heuristic is a common influence in both financial and everyday decisions, it can
actually be mitigated through awareness. A study by Salas-Velasco (2024) demonstrates this point through a
randomized controlled trial involving 538 senior business undergraduate students at a public university in
southern Spain. Although Salas-Velasco examines student loan decisions rather than investment behavior
directly, it remains relevant as it demonstrates that the availability heuristic can be reduced through targeted
education. In the study, participants were randomly assigned to three groups: a control group with no
intervention, a financial education group that completed an online course covering personal financial
management principles, and a third group that received the same education along with an additional module
that explained the impact of the availability heuristic on their thinking. Participants in this final group were
instructed to counteract this bias by relying on official, verified sources and expert advice to make
better-informed choices. Following the interventions, participants were presented with a hypothetical scenario
in which they imagined pursuing a 12-month master’s degree costing €30,000, with only 50 percent of the funds
available and the remainder financed through a loan under realistic bank conditions. Objective labor market data
on wages and employability were provided to counterbalance optimism bias, and participants assumed a
full-time study with maintained academic performance. Through statistical analysis, Salas-Velasco (2024) found
that only the combined financial education and debiasing group showed statistically significant improvements,
with the author determining a p-value of less than .05, indicating a less than five percent probability that these
effects were due to chance.

This result highlights that awareness of the availability heuristic through explicit education removes its influence
by instead encouraging evidence-based decisions. The author found that the debiasing group even showed more
positive attitudes toward student loan borrowing, enhanced perceptions of social approval, greater financial
self-efficacy, and stronger borrowing intentions. Even in real-world scenarios, financial education needs to be
accompanied by heuristic awareness to motivate the most rational decision-making.

In sum, studies of availability find that individual perception is often shaped more by mental accessibility than by
objective data. Tversky and Kahneman (1973) establish the mechanism of availability, Gadarowski (2002) and
Kliger and Kudryavtsev (2010) demonstrate its effects on stock returns and trading behavior. However,
Salas-Velasco (2024) demonstrates that targeted education can meaningfully reduce its influence. The studies
reviewed suggest that availability primarily distorts investor attention, causing them to overweight information
that is recent and heavily publicized while underweighting less salient but equally relevant empirical data. This
can result in excessive trading, overvaluation of highly publicized firms, and investment decisions driven by
attention rather than fundamentals. Accordingly, corrective interventions should not only provide investors with
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446 broader contextual information, but also incorporate educational prompts that increase awareness of the
447 availability heuristic itself, as evidence suggests that such awareness can reduce the bias’s impact on
448 decision-making (Salas-Velasco, 2024).

449 5. Compounding Effects: How the Three Biases Interact

450 The concepts of loss aversion, anchoring, and the availability heuristic do not work independently; rather, they
451 combine to form the basis for a chain of cognitive errors which can further influence investment decisions.
452 Anchoring frequently serves as the starting point of this process. Investors often become attached to a numerical
453 anchor, for example, a purchase price or a recent market high using it as a reference point for evaluating future
454 outcomes. When the value of an asset falls below that reference point, the decline is perceived as a loss,
455 triggering loss aversion and increasing the investor’s reluctance to sell the asset despite evidence that doing so
456 may be beneficial.

457 The availability heuristic can further intensify this effect. During periods of market volatility, highly publicized
458 news stories and recent price movements become especially salient and easy to recall. As a result, investors may
459 place excessive weight on these readily available pieces of information, reinforcing their existing anchors and
460 amplifying the emotional impact of perceived losses. For example, an investor anchored to a stock's previous
461 high price may become even more reluctant to sell after repeated exposure to news emphasizing recent market
462 declines or uncertainty.

463 These interactions suggest that effective interventions should not target biases individually. A decline in stock
464 price may first establish an anchor, then trigger loss aversion, while heightened media attention increases the
465 availability of negative information. Consequently, corrective mechanisms should be designed as an integrated
466 system that addresses multiple cognitive processes simultaneously. Therefore, it appears as if a combination of
467 the three discussed biases makes the process of revision and improvement much more complicated than
468 necessary. Table 1 summarizes the behavioral biases and their corresponding nudge solutions incorporated in
469 the proposed solution design

470 6. Proposed Solution

471 Investor decisions are rarely made in a vacuum; they are shaped by the interaction of psychological tendencies
472 that push people toward short-term, emotionally packed reactions rather than long-term strategy. The previous
473 three sections of this paper have shown that loss aversion, anchoring, and availability often reinforce each other,
474 creating a cycle where fear of loss, false reference points, and attention to flashing headlines drive poor trades.
475 The purpose of this section is to formulate an effective solution that confronts these biases together through
476 “nudges”, structuring the investment process to redirect investors toward disciplined behavior.

477 Nudges are deliberate design choices that steer individuals toward better decisions while preserving freedom of
478 choice. In their book Nudge, Thaler and Sunstein (2021) propose libertarian paternalism as an ideal approach,
479 combining libertarianism, which preserves freedom of choice, with paternalism, the nudge that helps individuals
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480 act in ways that improve their own lives as defined by them. Nudges guide people toward the choices they would
481 make if they had perfect information, attention, self-control, and no cognitive biases. Effective nudges use tools
482 such as defaults and strategically placed options that exploit mental biases and, in turn, make desirable behaviors
483 more salient. This section proposes a design of an app that mitigates the impact of common behavioral biases in
484 investing, allowing consumers to make informed decisions and avoid heuristic-induced losses. This digital
485 application embeds structured decision tools directly into an investor’s digital workflow, allowing for efficient
486 use while addressing loss aversion, anchoring, and availability in an accessible experience.

487 To address loss aversion and anchoring, the platform incorporates a rule-based portfolio management feature
488 designed as a behavioral nudge consistent with Thaler and Sunstein’s (2021) libertarian paternalism framework.
489 Users would be invited to first create a personalized Investment Policy Statement, setting objectives, target asset
490 allocations, and a preferred rebalancing strategy, either on a fixed schedule or when allocations drift beyond
491 percentage thresholds. The feature monitors the portfolio and delivers timely alerts, such as: “Your equity
492 allocation has grown seven percent above your target. Your IPS recommends rebalancing. Would you like to review
493 now?” Importantly, this prompt presents rebalancing as a recommendation rather than a mandate, ensuring that
494 investors ultimately retain full control over their decisions.

495 As previously mentioned, loss aversion causes investors to hold losing positions too long, leading to unnecessary
496 losses.” This feature directly combats loss aversion by exploiting the anchoring heuristic, as investors will not
497 feel compelled to sell a stock irrationally when the IPS feature allows them to anchor to their own preset
498 threshold. This nudge approach not only encourages investors to align their investment strategy with their
499 long-term target but also prevents them from succumbing to loss aversion during market volatility. To illustrate
500 this feature, consider an investor who begins with a conservative Investment Policy Statement, setting a 40
501 percent equity and 60 percent bond allocation, with a rule to rebalance when any asset class shifts more than 4
502 percent from target. During a market downturn, the app alerts the investor that equities have fallen to 35
503 percent. Left unaided, they might hesitate to buy more stocks, anchored to recent losses and constrained by loss
504 aversion. The platform reframes the decision by reminding them of their original plan: “Your IPS indicates a 40
505 percent equity target. Rebalancing is recommended.” The deliberate wording labels rebalancing as the default
506 option, making it more likely for investors to consider the option. Additional educational information on the
507 impact of loss aversion on portfolio diversification would also be available upon clicking on this alert. This
508 prompt shifts the anchor point from short-term price movements back to their pre-set long-term goals, helping
509 the investor anchor to their own strategy rather than to market volatility.

510 Furthermore, to address investor’s unwillingness to diversify, the platform could present globally diversified
511 model portfolios during onboarding and explain the historical benefits of diversification. Once the investor
512 selects a target allocation, rebalancing notifications help maintain that diversified portfolio despite future
513 discomfort with foreign assets. This feature is designed to intervene at the point when investors establish their
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514 initial portfolio strategy, before loss aversion can discourage exposure to unfamiliar foreign assets. By providing
515 diversification as a structured default option rather than requiring investors to independently seek out
516 international investments, the platform reduces the influence of perceived loss risk associated with unfamiliar
517 markets. Once an investor selects a target allocation, the Investment Policy Statement records this commitment
518 and rebalancing notifications help maintain the chosen level of diversification over time. As market conditions
519 change, investors may become reluctant to add to foreign holdings after periods of underperformance or
520 heightened uncertainty. By framing portfolio adjustments as adherence to a previously selected strategy rather
521 than a new investment decision, the platform reduces the tendency to avoid foreign assets due to anticipated
522 losses. For example, an investor creating an account may initially prefer a portfolio consisting entirely of U.S.
523 stocks because foreign markets feel less familiar and therefore more risky. The platform could instead present a
524 model portfolio containing 70 percent U.S. equities and 30 percent international equities, accompanied by
525 visualizations showing how diversification has historically reduced the impact of downturns in any single
526 country. After selecting this allocation, the investor’s Investment Policy Statement records it as a long-term
527 objective. Suppose that several months later international stocks experience a period of underperformance and
528 the allocation falls from 30 percent to 25 percent. Without intervention, the investor may hesitate to purchase
529 additional foreign equities because recent losses make further investment feel risky. Rather than asking the
530 investor whether they would like to buy more international stocks, the platform would issue a notification stating
531 that the portfolio has drifted from its target allocation and that rebalancing is recommended. By framing the
532 action as restoring a previously chosen strategy rather than making a new speculative investment, the platform
533 reduces the influence of loss aversion and helps preserve diversification over time. In this way, the investor's
534 attention is directed toward achieving a long-term portfolio objective rather than reacting to short-term
535 fluctuations in unfamiliar markets.

536 These approaches parallel the Save More Tomorrow (SMarT) program by Thaler & Benartzi (2004), a field-based
537 behavioral intervention designed to increase employee retirement savings. In SMarT, employees pre-commit to
538 gradually increase savings rates automatically with future pay raises, by exploiting loss aversion and anchoring.
539 Specifically, the program asks employees to commit in advance to increasing their savings rates only when they
540 receive future pay raises, rather than immediately reducing their take-home pay. This design anchors savings
541 increases to anticipated salary increments, making the higher contribution feel psychologically linked to a gain
542 rather than a loss. By tying contributions to raises, the program leverages the “money illusion,” where individuals
543 perceive nominal increases positively and are less sensitive to corresponding increases in savings deductions.
544 Thus, employees do not experience a perceived reduction in their disposable income, which significantly
545 diminishes the painful impact of loss aversion. Empirical evidence from the first SMarT implementation reveals
546 that 78% of eligible employees chose to join the program, with 80% of them remaining enrolled through four
547 annual salary raises, and average savings rates increased from 3.5% to 13.6% over roughly 40 months.
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548 Likewise, to mitigate availability bias, the platform changes how information is displayed. Instead of focusing
549 solely on recent price changes or breaking news like popular financial trading platforms, the interface includes
550 long-term return distributions, historical drawdowns, and volatility patterns alongside current data. A study by
551 Schwarz et al. (1991) shows that availability plays a role in participants’ self-evaluation of their assertiveness.
552 However, researchers also found that the introduction of an external element like meditation music was an
553 effective method to reduce participants’ tendency to overly rely on ease of recall, reducing the impact of the
554 availability bias. By attributing the difficulty of recall to the music rather than to themselves, participants no
555 longer relied on their subjective feeling of ease when evaluating their own assertiveness. When the ease of recall
556 was made “diagnostically irrelevant,” participants were forced to base their judgments on the actual content of
557 their examples. This experiment demonstrates how shifting attention away from the ease of recall directs
558 individuals to make more rational decisions.

559 Moreover, the platform includes a media salience score, which flags when a stock is receiving unusually high or
560 low coverage relative to its historical baseline. This feature contrasts the structure of today’s most popular
561 trading interfaces, where recent news headlines appear prominently on a firm’s profile, making them especially
562 salient in investors’ minds. The presence of a media salience score allows investors to consider whether media
563 coverage is driven by strong fundamentals or short-term hype, removing the tendency to make judgments solely
564 based on salient information. For instance, a “high” score displayed next to the stock name would signal a sudden
565 surge in media attention, while a “low” score would suggest a decline in coverage.

566 Next, a pop-up placed next to the stock would educate investors on the availability heuristic, drawing on studies
567 such as Gadarowski (2002), which demonstrate how the heuristic can distort financial decision making. This
568 feature follows the approach by Salas-Velasco (2024), which finds that increasing awareness and providing
569 targeted education can significantly reduce the heuristic’'s impact and promote more efficient investment
570 decisions. The proposed platform provides a practical framework for disciplined investing through the direct
571 integration of behavioral nudges into the investing process. Anchored thresholds and pre-set rules address loss
572 aversion and anchoring, while contextual displays and salience indicators counter the effects of availability bias.
573 The use of behavioral nudges allows investors to exploit their biases to support their individual long-term goals,
574 helping investors act more rationally in complex, changing markets, where uncertainty is inevitable.

575 However, this approach also raises important limitations, including the risk of overreliance on automated
576 systems leading to the potential overautomation of investment decisions. Additionally, further research is
577 needed to determine the extent of tasks that Al systems can reliably perform within this framework and to
578 ensure that such systems do not inadvertently replicate or amplify the same cognitive biases they are designed
579 to mitigate.
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580 Future research could evaluate the platform through a randomized controlled experiment involving
581 approximately 200 retail investors between the ages of 18 and 30 with more than six months of prior investing
582 experience. Participants would be randomly assigned to either a standard brokerage interface or the proposed
583 nudge-based platform. After completing a brief onboarding exercise, participants would engage in a series of
584 simulated investment decisions involving portfolio rebalancing, international diversification, and responses to
585 highly publicized stocks. The simulation would be structured around three controlled scenarios, each
586 corresponding to one of the behavioral biases identified in this paper: a market downturn intended to activate
587 loss aversion, a price-history condition designed to induce anchoring, and a high-visibility stock scenario aimed
588 at triggering availability bias.

589 The effectiveness of the platform could then be evaluated by comparing investment behavior between
590 participants using the intervention and those using a standard brokerage interface. In particular, researchers
591 could assess whether users of the platform demonstrate more disciplined decision-making, including greater
592 portfolio diversification, stronger adherence to pre-set asset allocation targets, and reduced reliance on salient
593 news events or recent price fluctuations when making investment choices. Beyond behavioral data,
594 post-experiment surveys could be administered to capture participants’ self-assessments of their investment
595 decisions, perceived risk, confidence in their choices, and the extent to which different factors influenced their
596 behavior. These responses would offer additional insight into whether the platform affects not only observable
597 decisions but also the cognitive processes underlying those decisions, particularly those associated with each
598 bias. Finally, regression analysis could be employed to control for variation in financial literacy, prior investing
599 experience, and individual risk tolerance. Such a design would allow researchers to determine whether the
600 proposed nudges meaningfully improve investment decision-making relative to a standard investing interface.

601

602

Cognitive Bias Investor Error Caused By Bias Nudge Mechanism Within
Proposed Platform

Loss aversion Reluctance to realize losses and During onboarding, investors are
avoidance of portfolio presented with globally diversified
diversification due to uncertainty | model portfolios and visualizations
demonstrating the benefits of
diversification. Once a target
allocation is selected, it is recorded
in an Investment Policy Statement
(IPS). When allocations drift from
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their targets, the platform issues
rebalancing notifications that
frame adjustments as adherence to
a previously chosen strategy rather
than a new investment decision,
reframing what would be
otherwise perceived by investors
as a painful loss into an
opportunity for redirection.

Anchoring Reliance on purchase prices or The IPS prominently displays
recent market values as reference | target asset allocations and
points, leading to distorted predefined rebalancing thresholds
evaluation of performance on the fintech interface. Portfolio

alerts reference these targets
rather than recent price
movements, encouraging investors
to evaluate performance relative to
long-term objectives instead of
short-term market fluctuations.

Availability Alongside current market
information, the interface displays
long-term return distributions,
historical drawdowns, and volatility
ranges generated from historical
market data. A media salience
score appearing beside a stock’s
profile flags red when it is
receiving unusually high attention
relative to its historical baseline,
while educational pop-ups explain
how excessive media coverage can
distort investment judgment.
These nudges encourage investors
to consider fundamentals over
salient headlines when making
decisions.

Overweighting of recent, vivid,
or highly publicized information
in investment decisions, leading
to overreaction to short-term
news

603 Table 1: Cognitive biases in investor decision-making and the corresponding behavioral nudges embedded within
604 the proposed investment platform design
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605 7. Conclusion

606 The paper has argued that loss aversion, anchoring, and the availability heuristic collectively contribute to
607 distortions in investor judgment. It has further demonstrated that these cognitive biases are systemic in nature,
608 consistently influencing how investors perceive information, assess risk, and make portfolio decisions. At the
609 same time, the findings suggest that the effects of these biases can be mitigated through targeted behavioral
610 education and structured decision-making frameworks.

611

612 These results therefore indicate that behavioral considerations are a crucial component in the design of financial
613 technologies. As the evidence presented suggests, investor behavior is predictably shaped by cognitive biases;
614 accordingly, fintech tools that assume fully rational decision-making are unlikely to operate optimally in
615 real-world contexts. This implies that nudges and other behavioral design mechanisms should be incorporated
616 into financial applications to support more disciplined decision-making while preserving user autonomy.

617

618 One of the main limitations of this study is that the proposed platform has not been empirically validated.
619 Although its design is grounded in established behavioral finance literature, it remains conceptual and therefore
620 requires further evaluation regarding its effectiveness in influencing decision-making and its broader
621 implications in real-world financial environments. To address this limitation, the paper proposes a randomized
622 experimental design that could be used to evaluate whether the platform's nudges improve investment decisions
623 relative to a standard brokerage interface. Future research should implement and test this framework to
624 determine the extent to which behavioral interventions can reduce the influence of cognitive biases in practice.

625
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Response to Editorial Feedback

Thank you for your thoughtful comments on my manuscript, Cognitive Biases in Financial
Decision Making and the Design of Nudge-Based Corrective Mechanisms. I have carefully
revised the paper in response to each point raised. Below is a summary of the changes made.

1. Clarifying the Paper's Contribution and Strengthening the Link Between the
Literature Review and the Proposed Platform

Editor Comment:

The paper's contribution was unclear and the connection between the behavioral finance
literature and the proposed investment platform needed to be made more explicit. The editor
suggested systematically linking each cognitive bias to a specific investor error and then
demonstrating how the corresponding nudge addresses that mechanism.

Response:
This concern was addressed throughout the Introduction, the individual bias sections, the
Proposed Solution section, and Table 1.

Specific revisions include:

* Revised the Introduction to explicitly state the paper's two primary contributions:

(1) identifying investor errors caused by loss aversion, anchoring, and the availability heuristic,
and

(2) developing a behavioral design framework that links each error to a corresponding nudge
intervention.

» Added stronger causal framing throughout each behavioral bias section to identify the specific
investor error produced by the bias and to establish a direct connection to the later platform
design.

» Strengthened the concluding paragraphs of the Loss Aversion and Availability sections to
explicitly identify recurring investor errors and explain how these errors create targets for
corrective intervention.

* Revised the transition into the Proposed Solution section so that the platform is presented as a
direct extension of the behavioral mechanisms discussed earlier rather than as a separate idea.

* Expanded Table 1 to include an "Investor Error Caused by Bias" column that explicitly maps:

e [oss aversion: reluctance to realize losses and avoidance of diversification
e Anchoring: reliance on purchase prices and recent market values



e Availability heuristic: overweighting recent, vivid, or highly publicized information

* Table 1 now also directly connects each investor error to a corresponding nudge mechanism
within the platform.

These revisions make the paper's central contribution substantially clearer and create a more
systematic connection between the behavioral finance literature and the proposed intervention.

2. Providing Greater Operational Detail About the Proposed Platform

Editor Comment:

The platform required more operational detail regarding what users see, when nudges appear,
what information is presented, and how the intervention could be evaluated.

Response:
The Proposed Solution section was substantially expanded to provide concrete implementation
details.

Specific revisions include:
* Added detailed descriptions of the Investment Policy Statement (IPS) onboarding process.

* Specified that users select target asset allocations and preferred rebalancing thresholds during
onboarding.

» Added examples of platform notifications, including rebalancing alerts that appear when
portfolio allocations drift from predefined targets.

* Clarified that alerts are framed as recommendations rather than mandates, preserving investor
autonomy while encouraging disciplined decision-making.

* Added descriptions of interface components designed to address availability bias, including:

media salience indicators,
long-term return distributions,
historical drawdown information,
volatility displays, and
educational pop-up explanations.

* Expanded the diversification intervention by explaining how globally diversified model
portfolios are presented during onboarding and how subsequent notifications help maintain
diversification over time.



* Added a dedicated future research and evaluation section proposing a randomized controlled
experiment involving approximately 200 retail investors aged 18-35.

The proposed evaluation framework now specifies:

treatment and control groups,

three simulation scenarios corresponding to the three biases,
behavioral outcome measures,

post-experiment survey measures,

and regression controls for financial literacy, risk tolerance, and prior investment
experience.

These additions provide substantially greater detail regarding both implementation and future
testing of the proposed intervention.

3. Improving Clarity, Organization, and Proofreading

Editor Comment:
The manuscript contained awkward phrasing, structural inconsistencies, and proofreading issues
that weakened its professionalism.

Response:
The manuscript was revised extensively for clarity, organization, and academic tone.

Specific revisions include:

* Improved transitions between sections, particularly the progression from the Efficient Market
Hypothesis to Behavioral Economics.

 Standardized the structure of each behavioral bias section so that each now follows a consistent
sequence:

definition,
experimental evidence,
market evidence,

e

financial implications and suggested solution

Throughout the entire manuscript:

* Revised numerous sentences to improve clarity and reduce repetition.

* Removed informal and conversational language in favor of a more academic tone.

» Strengthened analytical transitions connecting empirical findings to the broader argument.



* Corrected grammatical inconsistencies, formatting issues, and typographical errors

These revisions improve readability, strengthen the logical flow of the argument, and enhance the
overall professionalism of the paper.

Thank you again for your feedback and consideration. I believe these revisions have
substantially strengthened the manuscript and clarified both its contribution and practical
implications. I look forward to any further feedback from the editorial board.



I have read the revised manuscript, Cognitive Biases in Financial Decision Making and the
Design of Nudge-Based Corrective Mechanisms, with interest. In my view, the paper is suitable
for publication in Convergence after minor revisions. It is an ambitious and quite mature paper
for a student researcher, and it shows a real effort to move beyond a simple literature review. The
author does not merely summarize behavioral finance concepts, but tries to connect them to a
practical design problem: how a digital investment platform might help retail investors make
more disciplined decisions.

The strongest aspect of the paper is its organization around three well-chosen biases: loss
aversion, anchoring, and the availability heuristic. These are central concepts in behavioral
economics, and they are also understandable enough to be developed clearly for the journal’s
readership. The manuscript does a good job explaining how these biases can produce concrete
investor errors, such as reluctance to realize losses, excessive dependence on purchase prices or
recent market values, and overreaction to salient news. I also found the proposed platform
section useful. The discussion of an Investment Policy Statement, rebalancing reminders, media
salience indicators, and educational prompts gives the paper a more original and applied
dimension than many student papers in this area.

The author’s use of the literature is generally strong. The paper appropriately draws on classic
work by Kahneman, Tversky, Thaler, Sunstein, and Odean, while also incorporating more recent
empirical and educational material. I especially appreciated that the revised manuscript now tries
to explain why each study matters for the proposed intervention. This makes the paper feel less
like a list of separate studies and more like a connected argument. The table linking each
cognitive bias to an investor error and then to a proposed nudge is also helpful and should be
retained.

Before acceptance, however, I recommend a few minor revisions. First, the author should
moderate some of the causal language. At times, the paper suggests that the proposed platform
would directly correct or remove investor biases. Since the platform is still conceptual and has
not yet been tested, the language should be slightly more cautious. Phrases such as “may
reduce,” “could help mitigate,” or “is designed to address” would be more scientifically accurate
than stronger claims about what the platform will accomplish.

Second, the transition between the literature review and the proposed solution could be tightened
further. The reader understands the individual biases by the time they reach the platform section,
but the author could make the logic even clearer by briefly stating why these three biases should
be addressed together rather than through three separate interventions. The section on
compounding effects moves in this direction, but it could be made a little more precise.

Third, the evaluation proposal is promising but should be described with slightly more care. The
manuscript proposes a randomized experiment, which is a sensible next step, but the author
should clarify what the primary outcome variables would be. For example, would the main
outcomes be rebalancing behavior, diversification choices, trading frequency, or attention to
recent news? A sentence identifying two or three main measurable outcomes would make this
part of the paper stronger without requiring major new work.

Finally, I recommend a final proofreading pass. There are a few places where the phrasing is
somewhat informal or imprecise, especially in the proposed solution section. These are not
serious problems, but correcting them would improve the polish of the manuscript.



Overall, this is a thoughtful and well-developed paper. It engages with important behavioral
finance literature and makes a credible attempt to translate that literature into a practical design
framework. I recommend acceptance after minor revisions.



I am pleased to recommend this manuscript for acceptance subject to minor revisions. The paper
addresses an important topic in behavioral finance: why investors deviate from rational
decision-making, and how investment platforms might be designed to reduce the consequences of
those deviations. For a high-school research journal, the manuscript is impressively developed. It
shows familiarity with major concepts in behavioral economics and makes a serious attempt to
connect academic theory with a real-world financial technology application.

The paper’s main contribution is its effort to connect specific cognitive biases to specific investor
mistakes and then to specific corrective mechanisms. This is a useful structure. Loss aversion is
connected to the tendency to hold losing investments too long and to avoid diversification.
Anchoring is connected to excessive reliance on purchase prices, recent market highs, or other
reference points. The availability heuristic is connected to overreaction to recent news, vivid
examples, and media attention. The proposed platform design then tries to respond to these problems
through rebalancing prompts, pre-set portfolio targets, contextual historical information, media
salience indicators, and educational pop-ups. This is a clear and sensible framework.

I also found the paper’s applied orientation to be one of its strengths. Many student papers on
behavioral economics remain at the level of explaining famous experiments. This manuscript goes
further by asking what those findings imply for the design of financial decision environments. The
discussion of Investment Policy Statements and portfolio rebalancing notifications is especially
effective because it shows how a theoretical bias can be translated into a concrete user-interface
feature. The comparison with the Save More Tomorrow program is also appropriate, since it helps
the reader see how behavioral tendencies can be redirected rather than simply condemned.

My requested revisions are minor. First, the author should distinguish a little more carefully between
nudging, debiasing, and education. The paper sometimes treats these as almost the same thing, but
they are not identical. A nudge changes the decision environment, debiasing tries to reduce the bias
itself, and education gives users information that may improve judgment. The proposed platform
appears to use all three. Making this distinction explicit would improve the conceptual clarity of the
manuscript.

Second, the author should be cautious when applying findings from non-investment settings to
investment behavior. For example, some of the evidence discussed in the paper comes from general
judgment experiments, real estate valuation, retirement savings, or student loan decisions. These
examples are relevant, but the author should add one or two sentences acknowledging that the
transfer to retail investing is plausible rather than fully proven. This would make the argument more
balanced and scientifically careful.

Third, the limitations section could be strengthened slightly. The paper already notes that the
platform has not yet been empirically validated, which is important. I would suggest adding a little
more discussion of possible risks, such as overreliance on automated prompts, data privacy concerns,
or the possibility that poorly designed alerts could create too much friction for users. These points do
not weaken the paper. On the contrary, they would show that the author understands the practical
complications of applying behavioral design in financial markets.

Fourth, the manuscript would benefit from a careful editing pass for style and consistency. Some
wording should be softened or clarified. For instance, language suggesting that the platform
“manipulates” biases may sound unnecessarily strong; “redirects,” “uses,” or “channels” would be
more appropriate. Section numbering and headings should also be checked so that the structure is
completely consistent.
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41 1. Introduction

42 Financial markets play a vital role in economic development by channeling capital from those who supply funds
43 to those who seek investment. These markets allow investors to generate wealth while facilitating economic
44 growth by directing funds to private companies and governments, spurring innovation and funding essential
45 public projects. However, history has demonstrated that financial markets are also vulnerable to periods of
46 extreme instability. Events such as the Great Depression of 1929 and the Global Financial Crisis of 2008 illustrate
47 how investor panic and deteriorating market confidence can amplify economic shocks, leading to widespread
48 financial and social consequences (Bernanke, 2000; Krugman, 2009). These episodes raise an important question:
49 why do markets that are designed to allocate capital efficiently sometimes produce outcomes that appear highly
50 irrational?

51 Traditional Financial Theory assumes rationality for all investors, indicating that they make decisions based
52 solely on logical calculations and publicly available information in order to maximize utility. Additionally,
53 according to the Efficient Market Hypothesis (EMH) formulated by Eugene Fama (1970), the efficiency of financial
54 markets is exceptionally high in incorporating information about investments, meaning that the price of stocks
55 and other financial instruments should adjust almost instantly upon receiving new information. Under these
56 frameworks, it would be theoretically impossible for investors to achieve higher returns than the general market
57 just by examining public information or analyzing price histories. Furthermore, future price changes would be
58 unpredictable since they could only depend only on new, unexpected information.

59 This paper makes two primary contributions. First, it identifies three recurring investor errors generated by the
60 following behavioral biases: loss aversion, anchoring, and the availability heuristic. Second, it develops a
61 behavioral design framework that links each error to a corresponding nudge intervention embedded within a
62 digital investment platform. These nudges leverage the same biases that distort decision making and channel
63 them to redirect investors toward more disciplined outcomes. Within the platform, loss aversion and anchoring
64 are addressed through personalized targets and rebalancing recommendations that shift investors’ reference
65 points toward their own long term goals. The proposed mechanisms that aim to correct loss aversion and
66 anchoring reference nudge methods tested in the Save More Tomorrow program by Benartzi and Thaler (2004),
67 where these biases were successfully redirected to encourage employees to save more for retirement. Finally,
68 findings from Schwarz et al. (1991) and Salas-Velasco (2024) are utilized to argue that redirecting recall can
69 reduce the impact of availability, insights that inform the proposed platform’s media salience indicators and
70 contextual information displays.

71 The paper proceeds as follows. The next section briefly discusses the shift from the Efficient Market Hypothesis
72 to behavioral finance. The following three sections examine loss aversion, the availability heuristic, and
73 anchoring, each considering empirical studies and real world examples that illustrate their impact on financial

(‘ theconvergencejournal.org Vol. [1, No. []; [for official use only]



Corrective Mechanisms for Cognitive Biases in Finance ( Convergence

AJournal for Young Researchers

74 decision making. The sixth section explores how these three biases interact and reinforce one another
75 throughout the investment process, demonstrating why they are best addressed through a unified intervention.
76 The seventh section proposes an integrated solution designed to help investors mitigate the influence of these
77 biases and make more disciplined decisions. Section eight concludes by considering implications, limitations,
78 and potential areas for future research.

79 2. From Efficient Markets to Behavioral Economics: The Deviation from Rationality

80 As introduced in the previous section, the Efficient Market Hypothesis (EMH) holds that asset prices fully and
81 immediately reflect all available information. Fama (1970) identifies three categories of market efficiency. Weak
82 form efficiency proposes that prices already incorporate all information from past trading activity, meaning that
83 analyzing patterns in price movements or trading volumes cannot be used to earn higher returns. Semi-strong
84 form efficiency extends this idea to all publicly available information, such as news releases or financial
85 statements. Under this form, prices reflect such data so quickly that analysis cannot be relied upon to
86 outperform the market. Strong form efficiency takes this even further by indicating that prices reflect all public
87 and private information, meaning that even those with access to exclusive insider data cannot regularly generate
88 higher profits than the ordinary investor.

89 Under this assumption, investor behavior should reflect all publicly available financial information. In practice,
90 however, investor behavior frequently deviates from the assumptions of traditional finance theory. While the
91 EMH posits that asset prices fully and immediately reflect all available information, behavioral evidence suggests
92 that markets can remain mispriced for extended periods because investors do not always process information
93 objectively.

94 Behavioral economics provides a framework for understanding these deviations by incorporating insights from
95 psychology in economic decision making. This theory, pioneered by Nobel Prize winning scholars such as Daniel
96 Kahneman and Amos Tversky (1981), attributes the irrationality of decision making to mental shortcuts activated
97 under uncertainty.

98 Central to this framework is the idea that the human brain operates through two systems, which Daniel
99 Kahneman (2011) refers to as System 1 and System 2. Actions controlled by System 1 are often done
100 subconsciously; for example, comprehending simple sentences and locating the source of a loud sound. System
101 2, on the other hand, requires attention and mental effort to sustain its operations and is often used when
102 assessing complex situations. Examples of such complex situations may include generating a strong move in
103 chess as an amateur or finding a familiar face in a crowded room. Because System 2 requires conscious effort,
104 individuals tend to rely on the intuitive processes of System 1, particularly in uncertain or stressful situations.
105 Behavioral biases appear when the automatic responses of System 1 dominate, forming decisions that depart

(. theconvergencejournal.org Vol. [1, No. []; [for official use only]



Corrective Mechanisms for Cognitive Biases in Finance ( Convergence

AJournal for Young Researchers

106 from the fully rational thinking of System 2. Behavioral economics, therefore, provides a more realistic account of
107 human behavior by recognizing the role of psychological factors in real world financial decisions. Drawing on
108 experimental studies, market data, and real world evidence, this paper examines why investors act irrationally
109 and the impact of these behaviors on market outcomes.

110 Building on this behavioral framework, this paper examines the importance of three cognitive biases that are key
111 influences on financial decision making: loss aversion, anchoring, and the availability heuristic. Each of these
112 biases impacts how investors evaluate risk, interpret information, and allocate assets, causing departures from
113 rational behavior. This paper explores how psychological tendencies can distort market outcomes by analyzing
114 their effects on portfolio diversification, stock valuation, and trading decisions.

115 Beginning with loss aversion, the first section explores how investors feel the pain of a loss more than an
116 equivalent gain, and its impact on investor behavior in both laboratory and real world settings. The primary
117 consequence of loss aversion is that most investors are less willing to sell losing stocks than gaining ones, leading
118 to inefficient portfolio management. Similarly, evidence from French and Poterba (1991) indicates that loss
119 aversion also makes investors reluctant to diversify their portfolios, as fear of losses is bolstered by the
120 unfamiliarity of foreign assets. Following the discussion of loss aversion, the second section examines the
121 anchoring bias. Anchoring occurs when investors rely too heavily on the primary pieces of information they
122 receive during the decision making process. In real world settings, for instance, investors have shown to be
123 excessively influenced by historical returns, causing their predictions to reflect these numbers instead of all
124 historical data (Kaustia et al. 2008). The final bias considered is the availability heuristic, which influences how
125 people judge frequency and probability. This heuristic occurs when investors overestimate the frequency of
126 events that are easier to recall, even when those examples may not be relevant. The effect persists in real world
127 settings where investor overoptimism caused by the availability heuristic actually leads hot topic firms to
128 become overvalued, and ultimately underperform. However, evidence also shows that awareness and targeted
129 education can actually reduce the effect of this bias, leading to more informed decisions.

130 Understanding how these biases arise is essential because effective interventions must target the underlying
131 cognitive mechanism to mitigate irrational market behaviors.

132 3. Loss Aversion and Decision Making

133 Tversky and Kahneman (1981) define loss aversion as the phenomenon where “[...] the response to losses is more
134 extreme than the response to gains.” (Tversky & Kahneman, 1981, p. 454). This definition challenges the traditional
135 economic assumption that investors evaluate gains and losses symmetrically when making decisions. It instead
136 suggests that losses carry greater psychological weight than equivalent gains, leading individuals to make
137 choices that deviate from the rational utility maximizing model.
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138 Imagine you are walking in the bustling city streets and find a $100 bill on the sidewalk: you'd likely feel
139 pleasantly surprised, maybe even lucky, as you slip the unexpected cash into your pocket. Now imagine a
140 contrasting scenario: you reach into your wallet and discover that $100 had been stolen. For most people, the
141 sharp sting of the loss feels much more intense than the joy of the gain, even though the amounts are identical.
142 In a lab experiment conducted with 160 Wharton MBA students, Schoemaker and Hershey (1992) explored how
143 loss aversion affects individuals' ability to evaluate risky choices involving gains, losses, and mixed outcomes.
144 Using a within-subject design across three rounds, participants made judgements about certainty equivalents
145 (CE): the amount they'd accept instead of a gamble, and probability equivalents (PE): the probabilities at which
146 they would be indifferent between a gamble and a sure outcome.

147

148 To produce these judgments, carefully worded questions were used. For example, in the gain domain, subjects
149 faced a choice: “Suppose you could choose between $100 for sure, and a 50-50 gamble offering either SO or
150 $200. Which would you prefer?” They then indicated whether they preferred the sure amount, the gamble, or
151 were indifferent. If they chose the sure amount, they were asked for the minimum certain amount they would be
152 willing to accept instead of the gamble. If they chose the gamble, they were asked how much more the sure
153 amount would need to be for them to switch. Similarly structured questions were posed in the loss domain (e.g.,
154 choosing between a certain loss of $100 and a 50-50 chance of losing $200 or nothing) and in the mixed domain
155 involving a potential gain or loss of $100. In the mixed and loss domains, participants also indicated either the
156 sure amount or the probability that would make them indifferent. Subjects were clearly told that there were no
157 right or wrong answers and that their responses would not affect their course grades.

158

159 Consistent with Tversky and Kahneman’s definition, the Wharton MBA students’ responses showed that losses
160 were valued significantly more than gains. Participants showed risk aversion when dealing with gains, but their
161 reactions to losses were significantly more pronounced. For instance, 56% of participants who were initially
162 risk-seeking when evaluating sure gains became risk-averse when assessing gains under uncertainty. However,
163 this pattern became even more pronounced in the loss and mixed domains. Participants showed a stronger shift
164 toward avoiding outcomes that might solidify a larger loss, even if the expected value was the same. For example,
165 a participant may be indifferent between gaining $100 or nothing, versus $45 for sure, but would reject a 50/50
166 chance to lose S100 or lose nothing in favor of a certain loss of $45. In mixed-outcome cases, where participants
167 faced a 50% chance of gaining $100 or losing $100, responses were even more conservative: participants often
168 demanded a gain significantly larger than the potential loss before they were willing to accept the gamble.
169 Because of this, Schoemaker and Hershey (1992) determined that the asymmetric tradeoffs in individuals’ choices

170 were a direct result of loss aversion.
171

172 One of the most striking demonstrations of loss aversion in real world financial behavior comes from Terrance
173 Odean’s 1998 study. Odean (1998) analyzes over 162,000 trading records from 10,000 retail investor accounts at a
174 large U.S discount brokerage firm between 1987 and 1993, reconstructing each investor’s stock portfolio from the
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175 raw trade data. For every stock sold, he compares the sale price with the average purchase price to determine
176 whether it was a realized gain or a realized loss. Stocks still held in the portfolio on a given day are classified as
177 unrealized (“paper”) gains or losses, determined by whether the market price lies above or below the purchase
178 price. Using this data, Odean (1998) calculates two key metrics:

179 Proportion of Gains Realized (PGR): realized gains / (realized gains + paper gains)
180 Proportion of Losses Realized (PLR): realized losses / (realized losses + paper losses)

181 If gains and losses were weighted equally in investment decisions, realized gains and realized losses would occur
182 at comparable rates. Instead, the data highlights an asymmetry: the average PGR across the full sample is 0.148,
183 whereas the average PLR is 0.098. This 5 percentage point difference indicates that investors are significantly
184 more likely to realize gains than losses, supporting the hypothesis that losses carry greater psychological weight
185 than equivalent gains.

186

187 Because the data is observational, it is challenging to attribute the high sell-to-hold ratio to loss aversion
188 directly. However, Odean (1998) addresses this by ruling out several alternative rational explanations. Using
189 publicly available stock prices, he reconstructs individual trading decisions and finds that loss aversion persists
190 even after controlling for tax status, transaction costs, and portfolio rebalancing motives. For example, the effect
191 still holds after partial sales and trades followed by immediate repurchases are excluded. Additionally, investors
192 display the same pattern regardless of whether they are frequent or infrequent traders, and across stocks that
193 vary in price. Further analysis shows that this reluctance to sell losing stocks is also financially costly. Odean
194 (1998) finds that on average, the winning stocks that investors sell go on to outperform the stocks they chose to
195 hold. Specifically, sold winners outperform held losers by approximately 3.4% over the following year. This
196 underperformance suggests that the decision to hold onto losers is harming investors’ long-run portfolio
197 returns. If investors were truly rationally evaluating future performance, they would not consistently retain
198 underperforming assets.

199 While Odean studies how loss aversion affects investor behavior after purchasing assets, particularly the
200 reluctance to realize losses, French and Poterba (1991) examine how loss aversion may shape portfolio allocation
201 before trades are even made. They focus on the loss aversion influenced phenomenon of home bias, where
202 investors allocate a disproportionately large share of their equity portfolios to domestic stocks despite the
203 recognized benefits of international diversification. Using data from the late 1980s, French and Poterba (1991)
204 analyze portfolio holdings in the United States, Japan, and the United Kingdom. They find that investors in all
205 three countries exhibit a strong preference for domestic equities. Specifically, over 98 percent of Japanese
206 portfolios, 94 percent of U.S. portfolios, and 82 percent of U.K. portfolios are held in domestic stocks. These
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207 figures suggest that investors forgo potential diversification gains by holding a disproportionate amount of assets
208 in their home markets.

209 It is very difficult to explain the presence of home bias within the traditional economic framework. Based on
210 historical return correlations, French and Poterba (1991) calculate the expected returns on domestic equities that
211 would be necessary to justify the observed home-biased allocations. The results indicate that investors must
212 believe domestic stocks will outperform foreign stocks by substantial margins. For instance, U.S. investors would
213 need to expect U.S. equities to yield approximately 2.5 percentage points more per year than Japanese equities.
214 Similar return premiums are implied for investors in the United Kingdom and Japan. These expectations are
215 difficult to explain with historical data, which suggests the presence of cognitive biases. One explanation
216 hypothesized by the authors is that investors perceive foreign markets as riskier due to unfamiliarity or a lack of
217 control. This perceived risk, however, differs from objective risk measures used in standard economic models.
218 Importantly, the concept of loss aversion is key to explaining why investors react more strongly to potential
219 losses in foreign investments because the uncertain chance of a loss is more painful than any equivalent gain.
220 This indicates that investors demand higher returns to compensate for the perceived losses associated with
221 foreign equities, even when objective measures of risk do not justify such premiums. It is loss aversion, rather
222 than solely analytical risk perception, that motivates this avoidance behavior.

223 Odean (1998) focuses on how investors respond to gains and losses after they occur, whereas French and Poterba
224 (1991) highlight how the anticipation of potential losses can discourage investors from engaging in international
225 diversification in the first place. Collectively, these findings suggest two recurring investor errors. First, investors
226 hold losing assets longer than rational portfolio optimization would recommend. Second, investors avoid
227 diversification opportunities when unfamiliar investments are perceived as potential sources of loss. Both
228 behaviors reduce portfolio efficiency and provide specific targets for corrective intervention. Accordingly,
229 effective corrective mechanisms should reframe investment decisions around precommitted long term
230 objectives and diversified portfolio targets, reducing the tendency for investors to evaluate choices primarily
231 through the lens of potential short-term losses.

232 4. Anchoring and Distorted Evaluation

233 Tversky and Kahneman (1974) define anchoring as a process in which “people make estimates by starting from an
234 initial value [...] that is adjusted to yield the final answer,” noting that “adjustments are typically insufficient” and
235 that “different starting points yield different estimates, which are biased toward the initial values” (Tversky and
236 Kahneman, 1974, p. 1128). In summary, anchoring refers to the human tendency to rely heavily on the first piece of
237 information received, regardless of its actual relevance, and to adjust subsequent judgments insufficiently away
238 from that initial anchor.

239

240 Consider a scenario in which you encounter a watch originally priced at $1,000 but now marked down to $700. In
241 this case, the initial $1,000 price serves as a reference point, making the $700 price appear significantly more
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242 attractive, even if the actual value of the watch is uncertain or unrelated to either figure. You might even feel
243 compelled to purchase the watch, persuaded by the perception of saving S300 on what seems like an exceptional
244 deal. This phenomenon illustrates a cognitive bias known as anchoring.

245 A particularly influential demonstration of the anchoring effect is found in the same study mentioned above, in
246 which Tversky and Kahneman (1974) demonstrate how clearly irrelevant numerical values can distort judgment.
247 In this study, participants observed a roulette wheel numbered from O to 100, which was spun in their presence
248 to generate a random number. Immediately afterwards, they were asked to estimate several quantities stated in
249 percentages. In one of such cases, subjects were asked whether the percentage of African countries in the
250 United Nations was higher or lower than the number they had just seen. They were then instructed to provide
251 their own best estimate of the actual percentage.

252 Importantly, the experiment employed a between-subjects design, separating participants into different anchor
253 groups. Each group received a different number from the wheel, and was determined to be a high or low anchor
254 group. For example, a high anchor group received the number 65, and a low anchor group received the number
255 10. This design eliminates the possibility that individuals adjusted their estimates based on seeing multiple
256 anchor conditions, thereby strengthening the validity of the observed effect. Although the participants were
257 consciously aware that the number generated by the roulette wheel had no logical connection to the question, it
258 significantly influenced participants’ responses. For example, those exposed to a low anchor value of 10 gave a
259 median estimate of 25 percent, while those who received a high anchor of 65 estimated the figure at 45 percent.
260 This experiment demonstrates the excessive weight put on initial reference points under uncertainty and the
261 presence of insufficient adjustments.

262 Beyond experimental tasks, anchoring has been shown to influence professional judgments in real-life settings.
263 In a study by Northcraft and Neale (1987), both seasoned real estate agents and amateur undergraduate business
264 students were asked to appraise a house using identical property information, but different listing prices. Using a
265 between-subjects design, participants were randomly assigned to different listing price anchor conditions for
266 actual residential properties in Tucson, Arizona. Despite receiving identical, detailed market information and
267 touring the properties, participants’ valuation estimates were disproportionately influenced by the manipulated
268 listing prices, illustrating the pervasive impact of anchoring even in information rich contexts.

269 In this context, the appraisal value refers to an expert’s unbiased estimate of the property’s fair market value
270 based on objective analysis, while the listing price is the seller’s asking price, which may be strategically set and
271 can serve as an anchor for buyers’ judgments. In the first experiment, the actual appraisal value of the property
272 was $74,900. Listing prices were set at four levels: including the low anchor of $65,900 (12 percent below
273 appraisal), and the high anchor of $83,900 (12 percent above). Among the amateur undergraduate business
274 students, appraisal value estimates ranged from $63,571 under the low anchor condition to $72,196 under the
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275 high anchor condition. Selling price estimates similarly varied from $69,414 in the low anchor scenario to $78,014
276 in the high anchor scenario as the anchor increased. These differences were statistically significant. Professional
277 real estate agents, tested under the low and high anchor conditions, showed comparable effects; their appraisal
278 value estimates increased from approximately $67,811 to $75,190 between the low and high anchor conditions,
279 with statistically significant differences.” These results show that both professional real estate agents and
280 amateur students are considerably influenced by listing price anchors when estimating property values.
281 Anchoring bias accounted for a substantial portion of the variation in their estimates and persisted even when
282 anchors deviated notably from the true appraisal value.

283 Likewise, stock price levels can serve as anchoring points for investor expectations in financial markets. Kaustia
284 et al. (2008) provides empirical evidence that both novice and professional investors are susceptible to anchoring
285 when estimating long-term stock returns. Across three controlled experiments involving 300 Scandinavian
286 financial professionals, the authors manipulated background information to examine how different anchors
287 affected participants’ return expectations. In the first experiment, professionals were divided into groups based
288 on the information provided to them. One group was explicitly shown the historical average real stock market
289 return of 4.5 percent per annum based on data from 1900 to 2000 in European countries (the disclosed group),
290 while the other group was asked to estimate the historical return themselves before predicting future returns
291 (the estimated group). Those who generated their own anchors predicted significantly higher future returns: on
292 average, 8.05 percent, compared to 4.62 percent when the subjects were given the 4.5 percent return (the
293 disclosed group). The overall findings demonstrate that anchoring, particularly on recent or salient returns,
294 remains a powerful bias even in expert populations. Importantly, professionals with more experience showed
295 reduced anchoring effects, but the bias was not eliminated. These results help explain persistent underreaction
296 to new information and the reluctance of investors to revise beliefs or cut losses, particularly when recent highs
297 serve as cognitive anchors for perceived fair value.

298 Building on the concept of anchoring in financial judgment, Loughran and Ritter (2002) examine how anchoring
299 influences the perceptions of companies issuing initial public offerings, the first sale of a company’s shares to the
300 public. In IPOs, “leaving money on the table” refers to the difference between the offer price and the higher
301 first-day closing price, multiplied by the shares sold, representing potential proceeds lost by issuers. This is
302 calculated as (P~ Py) * quantity of shares sold, where P; is the final offer price, and P,, is the market price at the
303 close of the first trading day. The authors argue that issuers are influenced by anchoring when setting
304 expectations. Specifically, they anchor on the midpoint of the initial price range disclosed in the preliminary
305 prospectus, where P, is the midpoint of that initial estimated price range. Even though this range is only a rough
306 early estimate, companies often treat P, as a reference point for judging the IPO’s success. If the final offer price
307 P; is above the midpoint anchor (P; > P,), issuers perceive the IPO as favorable, even if the stock trades much
308 higher on the first day (P,, is significantly greater than Py). This means that their satisfaction is driven more by
309 how P; compares to P,, rather than by how much higher P, is compared to P;.
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310 Because of this anchoring effect, issuers may feel they performed well, despite having underpriced the offering
311 and left significant money on the table. Their mental benchmark (P,) distorts their perception of loss, leading
312 them to overlook the actual value investors were willing to pay. In essence, anchoring on P, causes them to focus
313 on the relative gain over an arbitrary reference point rather than the absolute shortfall in proceeds. Loughran
314 and Ritter (2002) find empirical evidence that supports this view. IPOs priced above the initial range leave the
315 most money on the table, averaging $23 million, but also yield the largest wealth gains, over $113 million, resulting
316 in minimal dissatisfaction. This suggests that the anchoring effect can mask underpricing by making outcomes
317 feel successful, even when more money could have been captured.

318 Across contexts ranging from professional appraisals and stock market predictions to IPO pricing, initial
319 reference points exert strong influence over investor perceptions , even when those anchors are irrelevant to an
320 asset’s fundamental characteristics. As a result, investors may resist selling underperforming assets,
321 underestimate changing market conditions, or evaluate outcomes relative to outdated benchmarks. Effective
322 interventions must therefore replace unstable anchors with reference points that are aligned with investors’ long
323 term objectives.

324 5. Availability and Investor Attention

325 As defined by Tversky and Kahneman (1973), the availability heuristic is the process by which individuals
326 “estimate frequency of classes or the probability of events by the ease with which instances or associations could
327 be brought to mind” (Tversky and Kahneman, 1973, p. 207). Rather than relying on statistical data or base rates,
328 people often base judgments on how quickly and vividly they can recall examples. Events that are recent or
329 heavily publicized are more mentally accessible and therefore perceived as more common or more probable than
330 they truly are.

331

332 An example of this heuristic manifested in 1975, when the release of the film Jaws dramatically altered public
333 perception of shark attacks. Despite the extremely low statistical probability of encountering a shark, the
334 sensational movie caused fear to spread rapidly. According to Save Our Seas Foundation (2019), while shark
335 fishing tournaments already existed in the United States before the film's release, Jaws brought renewed
336 publicity to these competitions and even helped popularize the sport of hunting so-called “trophy sharks” The
337 public’s reaction, however, was not driven by actual changes in shark behavior, but rather by how easily the
338 terrifying imagery of a shark attack could be recalled.

339 To test the effects of availability in a lab experiment, Tversky and Kahneman (1973) held an experiment in which
340 152 participants were asked questions regarding whether English contains more words that begin with a certain
341 letter, or the letter in the third place. They tested this with five letters, one of which was ‘K’ Results showed that
342 69% of participants believed words beginning with "K" were more frequent, while only 31% correctly identified

(. theconvergencejournal.org Vol. [1, No. []; [for official use only]

10



AJournal for Young Researchers

Corrective Mechanisms for Cognitive Biases in Finance ( Convergence

343 that more words have "K" in the third position. In reality, English contains approximately twice as many words
344 with "K" as the third letter as it does with the first. The error was attributed to the fact that words are more
345 easily recalled by their initial letter, making those examples more mentally accessible. This experiment illustrates
346 a core mechanism of the availability heuristic. When judging frequency or probability, individuals rely on the
347 ease with which examples come to mind, allowing for subjects easier to recall to be overestimated in frequency,
348 leading to systematic biases in judgment.

349

350 This same cognitive shortcut can also influence complex decisions, such as those made in financial markets. A
351 clear example comes from Gadarowski (2002), who examined whether recent press coverage of firms could
352 predict future stock returns. Using data from about 1,500 U.S. nonfinancial firms between 1980 and 1994, the
353 study found that firms with low book-to-market ratios (i.e., whose market values exceed their accounting, or
354 book, values) and high recent press coverage earned about 10 percent lower annual returns over the following
355 two years compared to similar firms with low news coverage. These firms are often considered "growth" firms
356 because investors expect their future earnings and growth potential to be high, which typically leads to higher
357 stock prices relative to their current net assets.

358 At first, these results might seem to fit rational explanations. For example, the investor recognition hypothesis
359 suggests that firms with more visibility are better known and less risky, which should lead to lower expected
360 returns. Other rational models argue that systematic risk (market-wide risk factors) or estimation risk
361 (uncertainty about a firm’s value) might justify lower returns for firms receiving more attention. In contrast to
362 these theories, Gadarowski (2002) finds that lower returns were concentrated specifically in low book-to-market
363 firms, and traditional measures of risk or analyst coverage did not explain the pattern. If visibility alone explained
364 the results, the effect would be seen across more firms.

365 The significance of the effect being limited to low book-to-market firms suggests that behavioral biases like the
366 availability heuristic play a stronger role where investor expectations about growth are already optimistic. These
367 firms are more likely to attract attention because their high market valuations attract speculation about future
368 performance. Investors’ tendency to overreact to news and recent information is amplified in this group, causing
369 prices to rise beyond justified levels. Value firms, which already trade at lower prices relative to their book
370 values, are less prone to this kind of over-optimism and intense media focus, which may explain why the effect is
371 not observed among them.

372 Gadarowski’s evidence supports a behavioral explanation based on the availability heuristic. Firms that get more
373 press coverage become easier for investors to recall and more mentally available. When it has become common
374 practice to focus on firms that are seen as “good stocks” simply because they come to mind more readily,
375 investors develop a bias toward buying companies with greater media exposure. Gadarowski (2002) argues that
376 these firms are then more likely to be actively traded, fueling bubbles around those with seemingly strong
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377 prospects. Moreover, the study also showed that the effect was stronger after periods of strong economic
378 growth, suggesting that optimism increases the bias.

379 Furthermore, a study by Kliger and Kudryavtsev (2010) goes on to specifically examine how the availability
380 heuristic impacts investors' reactions to analyst recommendation revisions for individual stocks. Using a dataset
381 of 2,746 analyst recommendation changes from 1,373 NYSE-listed firms over 2001-2006, the authors focus on
382 how stock prices behave on the days these recommendations are announced (day 0) and the day before (day -1).

383 The authors distinguish between two forms of availability: outcome availability and risk availability. Outcome
384 availability captures the ease with which investors can envision positive or negative investment outcomes. This is
385 measured by contemporaneous market returns, serving as a proxy: when the overall market rises, positive
386 outcomes become more available, amplifying responses to positive news such as analyst upgrades. Conversely,
387 when the market declines, negative outcomes become more salient, intensifying reactions to downgrades. Risk
388 availability refers to the prominence of financial risk in investors’ minds, especially on days of large market moves
389 or high volatility.

390 The study finds that stock price reactions to upgrades are stronger on days with positive returns, and reactions
391 to downgrades are stronger on days with negative returns. Abnormal returns (ARs), which represent deviations of
392 actual stock returns from expected market-based returns, quantify the magnitude of these reactions. For
393 instance, on the event day (day 0), upgrades yield an average AR of +2.45%, while downgrades produce -2.38%,
394 both highly significant. More specifically, the study demonstrates that upgrades on days with positive market
395 returns register ARs of +2.82%, compared to +1.89% on negative market days, a significant difference of 0.93%.
396 Downgrades on negative market days show ARs of -3.04%, versus -1.82% on positive market days, a significant
397 difference of 1.22%. These findings illustrate that investors weigh outcomes more heavily when they are
398 psychologically more available: positive market days increase the salience of gains, and negative market days the
399 salience of losses. These effects are more pronounced for small-cap stocks, stocks with higher beta, or greater
400 volatility, consistent with the notion that such stocks have less available information and are more susceptible to
401 behavioral biases.

402 Similarly, the authors find that trading volumes also increase on days when market moves and analyst
403 recommendations align, further highlighting the presence of the availability bias. In this study, abnormal trading
404 volume (ABVOL) is derived by taking the actual trading volume on day O and comparing it to that stock’s own
405 typical volume before the event. The experiment finds that on day O of upgrades, ABVOL equals 1.91 when MRs
406 are positive, versus 1.55 when MRs are negative. For downgrades, the ABVOL is 2.13 when MRs are negative
407 versus 1.50 when MRs are positive, with all differences statistically significant. Since ABVOL is the standardized
408 difference between the event-day volume and this historical average, a higher ABVOL means trading is unusually
409 heavy relative to that stock’s normal level. In both cases, trading volume was abnormally large when market
410 returns aligned with analyst recommendations. As the authors explain, contemporaneous market returns make
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411 matching outcomes more salient and mentally accessible, drawing stronger investor reactions, exemplifying a
412 response caused by the availability bias.

413 Even though the availability heuristic is a common influence in both financial and everyday decisions, research
414 suggests that its effects can be mitigated through increased awareness. A study by Salas-Velasco (2024)
415 demonstrates this point through a randomized controlled trial involving 538 senior business undergraduate
416 students at a public university in southern Spain. Although Salas-Velasco examines student loan decisions rather
417 than investment behavior directly, it remains relevant as it demonstrates how the effects of availability can be
418 reduced through targeted education. In the study, students were randomly assigned to three groups: a control
419 group with no intervention, a financial education group that completed an online course covering personal
420 financial management principles, and a third group that received the same education along with an additional
421 module that explained the impact of the availability heuristic on their thinking. Participants in this final group
422 were instructed to counteract this bias by relying on official, verified sources and expert advice to make better
423 informed choices. Following the interventions, participants were presented with a hypothetical scenario in which
424 they imagined pursuing a 12-month master’s degree costing €30,000, with only 50 percent of the funds available
425 and the remainder financed through a loan under realistic bank conditions. Objective labor market data on
426 wages and employability were provided to counterbalance optimism bias, and participants assumed a full time
427 study with maintained academic performance. Through statistical analysis, Salas-Velasco (2024) found that only
428 the combined financial education and debiasing group showed statistically significant improvements, with the
429 author determining a p-value of less than .05, indicating a less than five percent probability that these effects
430 were due to chance.

431 This result highlights that awareness of the availability heuristic through explicit education removes its influence
432 by instead encouraging evidence-based decisions. The author found that the debiasing group even showed more
433 positive attitudes toward student loan borrowing, enhanced perceptions of social approval, greater financial self
434 efficacy, and stronger borrowing intentions. Even in real world scenarios, financial education needs to be
435 accompanied by heuristic awareness to motivate the most rational decision making.

436 In sum, studies of availability find that individual perception is often shaped more by mental accessibility than by
437 objective data. Tversky and Kahneman (1973) establish the mechanism of availability, Gadarowski (2002) and
438 Kliger and Kudryavtsev (2010) demonstrate its effects on stock returns and trading behavior. However,
439 Salas-Velasco (2024) demonstrates that targeted education can meaningfully reduce its influence. The studies
440 reviewed suggest that availability primarily distorts investor attention, causing them to overweight information
441 that is recent and heavily publicized while underweighting less salient but relevant empirical data. Accordingly,
442 corrective interventions should not only provide investors with broader contextual information, but also
443 incorporate educational prompts that increase awareness of the availability heuristic itself (Salas-Velasco, 2024).
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6. Compounding Effects: How the Three Biases Interact

The concepts of loss aversion, anchoring, and the availability heuristic do not work independently; rather, they
combine to form the basis for a chain of cognitive errors which can further influence investment decisions.
Anchoring frequently serves as the starting point of this process. Investors often become attached to a numerical
anchor, for example, a purchase price or a recent market high using it as a reference point for evaluating future
outcomes. When the value of an asset falls below that reference point, the decline is perceived as a loss,
triggering loss aversion and increasing the investor’s reluctance to sell the asset despite evidence that doing so
may be beneficial. The availability heuristic can further intensify this effect. During periods of market volatility,
highly publicized news stories and recent price movements become especially salient and easy to recall. As a
result, investors may place excessive weight on these readily available pieces of information, reinforcing their
existing anchors and amplifying the emotional impact of perceived losses. For example, an investor anchored to a
stock's previous high price may become even more reluctant to sell after repeated exposure to news
emphasizing recent market declines or uncertainty.

These three biases are uniquely suited for a unified intervention because they map directly onto the distinct
stages of financial decision making: valuation, information processing, and emotional execution. Anchoring
establishes the flawed baseline value an investor fixates on, the availability heuristic serves as the environmental
catalyst by using salient media headlines to reinforce that anchor, and loss aversion dictates the irrational
behavioral response when an asset drops below the established baseline. Because these biases operate as an
intertwined psychological loop, attempting to address them through separate interventions would create a
fragmented user experience that fails to disrupt their compounding effects. Addressing all three biases within a
single platform ensures that the corrective mechanisms actively reinforce one another, covering the entire
lifecycle of an investment decision without cluttering the digital interface.

7. Proposed Solution
Investor decisions are rarely made in a vacuum; they are shaped by the interaction of psychological tendencies
that push people toward short term, emotionally packed reactions rather than long term strategy. The previous
three sections of this paper have shown that loss aversion, anchoring, and availability often reinforce each other,
creating a cycle where fear of loss, false reference points, and attention to headlines drive poor trades. The
purpose of this section is to formulate an effective solution that could confront these biases together through
“nudges’, structuring the investment process to redirect investors toward disciplined behavior.

Nudges are deliberate design choices that steer individuals toward better decisions while preserving freedom of
choice. In their book Nudge, Thaler and Sunstein (2021) propose libertarian paternalism as an ideal approach,
combining libertarianism, which preserves freedom of choice, with paternalism, the nudge that helps individuals
act in ways that improve their own lives, as defined by them. Nudges guide people toward the choices they would
make if they had perfect information, attention, and no influence from cognitive biases. Effective nudges use
tools such as defaults and strategically placed options that redirect biases and, in turn, make desirable behaviors
more salient. This section proposes a design of an app that could help mitigate the impact of common behavioral
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480 biases in investing, allowing consumers to make informed decisions and avoid heuristic-induced losses. This
481 digital application embeds structured decision tools directly into an investor’s digital workflow, allowing for
482 efficient use while addressing loss aversion, anchoring, and availability in an accessible experience.

483 To maximize its impact, the platform operates at the intersection of three distinct behavioral interventions:
484 nudging, debiasing, and education. Though often conflated, these concepts tackle behavioral modification
485 through different mechanisms.A nudge involves the manipulation of choice architecture in decision making
486 without limiting choices or changing economic incentives. Debiasing is concerned with the cognitive process as
487 the aim is to minimize the bias so that the investor analyzes the facts objectively. On the other hand, education
488 seeks to help in judgment in the long term by giving the information needed for making independent decisions.
489 The platform utilizes a combination of these three mechanisms to tackle investor biases .

490 To address loss aversion and anchoring, the platform would incorporate a rule based portfolio management
491 feature designed as a behavioral nudge consistent with Thaler and Sunstein’s (2021) libertarian paternalism
492 framework. Users would be invited to first create a personalized Investment Policy Statement, setting objectives,
493 target asset allocations, and a preferred rebalancing strategy, either on a fixed schedule or when allocations drift
494 beyond percentage thresholds. The feature monitors the portfolio and delivers timely alerts, such as: “Your
495 equity allocation has grown seven percent above your target. Your IPS recommends rebalancing. Would you like to
496 review now?” Importantly, this prompt would present rebalancing as a recommendation rather than a mandate,
497 aiming to ensure that investors retain full control over their decisions.

498 As previously mentioned, loss aversion causes investors to hold losing positions too long, leading to unnecessary
499 losses.” This feature directly aims to combat loss aversion by channeling the anchoring heuristic; when the IPS
500 feature allows them to anchor to their own preset threshold, investors will not feel compelled to sell a stock
501 irrationally. This nudge approach not only aims to encourage investors to align their investment strategy with
502 their long-term target but also could prevent them from succumbing to loss aversion during market volatility. To
503 illustrate this feature, consider an investor who begins with a conservative Investment Policy Statement, setting
504 a 40 percent equity and 60 percent bond allocation, with a rule to rebalance when any asset class shifts more
505 than 4 percent from target. During a market downturn, the app alerts the investor that equities have fallen to 35
506 percent. Left unaided, they might hesitate to buy more stocks, anchored to recent losses and constrained by loss
507 aversion. The platform reframes the decision by reminding them of their original plan: “Your IPS indicates a 40
508 percent equity target. Rebalancing is recommended” Establishing rebalancing as the default option through
509 careful wording aims to make investors more likely to adopt it. Additional educational information on the impact
510 of loss aversion on portfolio diversification would also be available upon clicking on this alert. This prompt is
511 designed to shift the anchor point from short term price movements back to their pre-set long term goals,
512 helping the investor anchor to their own strategy rather than to market volatility.
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513 Furthermore, to address investor’s unwillingness to diversify, the platform could present globally diversified
514 model portfolios during onboarding and explain the historical benefits of diversification. Once the investor
515 selects a target allocation, rebalancing notifications help maintain that diversified portfolio despite future
516 discomfort with foreign assets. This feature is designed to intervene at the point when investors establish their
517 initial portfolio strategy, before loss aversion can discourage exposure to unfamiliar foreign assets. By providing
518 diversification as a structured default option rather than requiring investors to independently seek out
519 international investments, the platform is designed to reduce the influence of perceived loss risk associated with
520 unfamiliar markets. Once an investor selects a target allocation, the Investment Policy Statement records this
521 commitment and rebalancing notifications help maintain the chosen level of diversification over time. As market
522 conditions change, investors may become reluctant to add to foreign holdings after periods of
523 underperformance or heightened uncertainty. By framing portfolio adjustments as adherence to a previously
524 selected strategy rather than a new investment decision, the platform could reduce the tendency to avoid
525 foreign assets due to anticipated losses. For example, an investor creating an account may initially prefer a
526 portfolio consisting entirely of U.S. stocks because foreign markets feel less familiar and therefore more risky.
527 The platform could instead present a model portfolio containing 70 percent U.S. equities and 30 percent
528 international equities, accompanied by visualizations showing how diversification has historically reduced the
529 impact of downturns in any single country. After selecting this allocation, the investor’s Investment Policy
530 Statement records it as a long term objective. Suppose that several months later international stocks experience
531 a period of underperformance and the allocation falls from 30 percent to 25 percent. Without intervention, the
532 investor may hesitate to purchase additional foreign equities because recent losses make further investment feel
533 risky. Rather than asking the investor whether they would like to buy more international stocks, the platform
534 would issue a notification stating that the portfolio has drifted from its target allocation and that rebalancing is
535 recommended. By framing the action as restoring a previously chosen strategy, the platform could reduce the
536 influence of loss aversion and help preserve diversification over time.

537 These approaches parallel the Save More Tomorrow (SMarT) program by Thaler & Benartzi (2004), a field-based
538 behavioral intervention designed to increase employee retirement savings. In SMarT, employees pre-commit to
539 gradually increase savings rates automatically with future pay raises, by using loss aversion and anchoring.
540 Specifically, the program asks employees to commit in advance to increasing their savings rates only when they
541 receive future pay raises, rather than immediately reducing their take-home pay. This design anchors savings
542 increases to anticipated salary increments, making the higher contribution feel psychologically linked to a gain
543 rather than a loss. By tying contributions to raises, the program leverages the “money illusion,” where individuals
544 perceive nominal increases positively and are less sensitive to corresponding increases in savings deductions.
545 Thus, employees do not experience a perceived reduction in their disposable income, which significantly
546 diminishes the painful impact of loss aversion. Empirical evidence from the first SMarT implementation reveals
547 that 78% of eligible employees chose to join the program, with 80% of them remaining enrolled through four
548 annual salary raises, and average savings rates increased from 3.5% to 13.6% over roughly 40 months.
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Likewise, to mitigate availability bias, the platform changes how information is displayed. Instead of focusing
solely on recent price changes or breaking news like popular financial trading platforms, the interface includes
long-term return distributions, historical drawdowns, and volatility patterns alongside current data. A study by
Schwarz et al. (1991) shows that availability plays a role in participants’ self-evaluation of their assertiveness.
However, researchers also found that the introduction of an external element, like meditation music, was an
effective method to reduce participants’ tendency to overly rely on ease of recall, reducing the impact of the
availability bias. By attributing the difficulty of recall to the music rather than to themselves, participants no
longer relied on their subjective feeling of ease when evaluating their own assertiveness. When the ease of recall
was made “diagnostically irrelevant,” participants were forced to base their judgments on the actual content of
their examples.

Similarly, the platform includes a media salience score, which flags when a stock is receiving unusually high or
low coverage relative to its historical baseline. This feature contrasts the structure of today’s most popular
trading interfaces, where recent news headlines appear prominently on a firm’s profile, making them especially
salient in investors’ minds. The presence of a media salience score could allow investors to consider whether
media coverage is driven by strong fundamentals or short-term hype, removing the tendency to make judgments
solely based on salient information. For instance, a “high” score displayed next to the stock name would signal a
sudden surge in media attention, while a “low” score would suggest a decline in coverage. Next, a pop up placed
next to the stock would educate investors on the availability heuristic. This feature follows the approach by
Salas-Velasco (2024), which finds that increasing awareness and providing targeted education can significantly
reduce the heuristic’s impact and promote more efficient investment decisions.

In this proposed platform, anchored thresholds and pre-set rules aim to address loss aversion and anchoring,
while contextual displays and salience indicators are designed to counter the effects of availability bias. The use
of behavioral nudges allows investors to redirect their biases to support their individual long term goals, helping
investors act more rationally in complex, changing markets, where uncertainty is inevitable. However, this
approach also raises important limitations, including the risk of overreliance on automated systems leading to
the potential overautomation of investment decisions. Additionally, further research is needed to determine the
extent of tasks that Al systems can reliably perform within this framework and to ensure that such systems do
not inadvertently replicate or amplify the same cognitive biases they are designed to mitigate.

Future research could evaluate the platform through a randomized controlled experiment involving
approximately 200 retail investors between the ages of 18 and 30 with more than six months of prior investing
experience. Participants would be randomly assigned to either a standard brokerage interface or the proposed
nudge-based platform. After completing a brief onboarding exercise, participants would engage in a series of
simulated investment decisions involving portfolio rebalancing, international diversification, and responses to
highly publicized stocks. The simulation would be structured around three controlled scenarios, each
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583 corresponding to one of the behavioral biases identified in this paper: a market downturn intended to activate
584 loss aversion, a price history condition designed to induce anchoring, and a high visibility stock scenario aimed
585 at triggering availability bias.

586 The effectiveness of the platform could then be evaluated by comparing investment behavior between
587 participants using the intervention and those using a standard brokerage interface. This evaluation would focus
588 on three primary measurable outcome variables: trading frequency, portfolio diversification, and rebalancing
589 behavior. Specifically, trading frequency would be measured by counting the total number of buy and sell orders
590 placed by each participant during the simulation. Portfolio diversification would be tracked by measuring the
591 percentage of the portfolio invested in a single stock compared to the amount spread across global assets.
592 Finally, rebalancing behavior would be measured by calculating the difference between the investor's actual asset
593 mix and their original target goals.

594 Beyond these behavioral metrics, post experiment surveys could capture participants’ self assessments of their
595 investment decisions and perceived risk. Regression analysis could also be employed to control for variation in
596 financial literacy, prior investing experience, and individual risk tolerance. Such a design would allow researchers
597 to determine whether the proposed nudges meaningfully improve investment decision making relative to a
598 standard investing interface.

599
Cognitive Bias Investor Error Caused By Bias Nudge Mechanism Within
Proposed Platform
Loss aversion Reluctance to realize losses and During onboarding, investors are

avoidance of portfolio presented with globally diversified
diversification due to uncertainty | model portfolios and visualizations
demonstrating the benefits of
diversification. Once a target
allocation is selected, it is recorded
in an Investment Policy Statement
(IPS). When allocations drift from
their targets, the platform issues
rebalancing notifications that
frame adjustments as adherence to
a previously chosen strategy rather
than a new investment decision,
reframing what would be
otherwise perceived by investors
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as a painful loss into an
opportunity for redirection.

Anchoring Reliance on purchase prices or The IPS prominently displays
recent market values as reference | target asset allocations and
points, leading to distorted predefined rebalancing thresholds
evaluation of performance on the fintech interface. Portfolio

alerts reference these targets
rather than recent price
movements, encouraging investors
to evaluate performance relative to
long-term objectives instead of
short-term market fluctuations.

Availability Alongside current market
information, the interface displays
long-term return distributions,
historical drawdowns, and volatility
ranges generated from historical
market data. A media salience
score appearing beside a stock’s
profile flags red when it is
receiving unusually high attention
relative to its historical baseline,
while educational pop-ups explain
how excessive media coverage can
distort investment judgment.
These nudges encourage investors
to consider fundamentals over
salient headlines when making
decisions.

Overweighting of recent, vivid,
or highly publicized information
in investment decisions, leading
to overreaction to short-term
news

600 Table 1: Cognitive biases in investor decision making and the corresponding behavioral nudges embedded within
601 the proposed investment platform design

602 7. Conclusion

603 The paper has argued that loss aversion, anchoring, and the availability heuristic collectively contribute to
604 distortions in investor judgment. It has further demonstrated that these cognitive biases are systemic in nature,
605 consistently influencing how investors perceive information, assess risk, and make portfolio decisions. At the
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606 same time, the findings suggest that the effects of these biases can be mitigated through targeted behavioral
607 education and structured decision making frameworks.

608

609 These results therefore indicate that behavioral considerations are a crucial component in the design of financial
610 technologies. As the evidence presented suggests, investor behavior is predictably shaped by cognitive biases;
611 accordingly, fintech tools that assume fully rational decision making are unlikely to operate optimally in real
612 world contexts. This implies that nudges and other behavioral design mechanisms should be incorporated into
613 financial applications to support more disciplined decision making while preserving user autonomy.

614

615 One of the main limitations of this study is that the proposed platform has not been empirically validated and
616 therefore requires further evaluation regarding its effectiveness in influencing decision making and its broader
617 implications in real world financial environments. To address this limitation, the paper proposes a randomized
618 experimental design that could be used to evaluate whether the platform's nudges improve investment decisions
619 relative to a standard brokerage interface. Future research should implement and test this framework to
620 determine the extent to which behavioral interventions can reduce the influence of cognitive biases in practice.
621

622 Moreover, the development of the above mentioned model into an actual platform involves risks which require
623 careful design. The use of constant, automated prompts can actually contribute to the formation of user
624 dependency, making users rely solely on the system's suggestions without developing any financial literacy. In
625 addition to this, due to the fact that the platform will have to observe the portfolio information and users'
626 behavior in order to apply the intervention techniques, a lot of issues related to data security emerge. Moreover,
627 there is a possibility of placing too much friction on the user since, in case the nudges or behavioral prompts are
628 not well designed, they can trigger alert fatigue, leading the users to simply ignore the notifications or to leave
629 the platform and switch to another one with a more user friendly interface.

630

631 Furthermore, several of the behavioral interventions informing the platform are supported by evidence from
632 related decision making contexts, including real estate valuation, retirement savings, and student loan decisions,
633 rather than retail investing directly. Although the underlying cognitive mechanisms are well established and their
634 application to retail investing is theoretically plausible, the effectiveness of transferring these interventions to
635 investment platforms has not yet been fully established through direct empirical testing.
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[Cognitive Biases in Financial Decision Making and the]
Design of Nudge-Based Corrective Mechanisms

Abstract

While considerable progress has been made in the field of behavioral
finance, relatively few bias-mitigation mechanisms have been
incorporated into the decision-making platforms used by retail investors.
Consequently, investors remain exposed to cognitive biases such as loss
aversion, anchoring, and the availability heuristic, among others, which
can contribute to asset mispricing and excessive trading. Drawing on
empirical research, this paper analyzes the relationship among the three
biases discussed above and examines how they generate distinct investor
errors. Loss aversion contributes to the reluctance to rebalance and
diversify portfolios. Anchoring causes investors to misjudge stock
performance by relying excessively on purchase prices and recent
market highs. The availability heuristic encourages investors to
overweight salient news and ignore long term data. Subsequently, the
paper proposes a behavioral design framework for digital investing
platforms by mapping the errors caused by each bias to a corresponding
nudge intervention. Founded on Thaler and Sunstein (2021)'s nudge
theory, the proposed platform manipulates these biases to direct
investors towards decisions that are more aligned with their long term

Keywords: Behavioral Science, Economics, Cognitive Biases, Nudges, Investment Behavior, Portfolio
Allocation, Financial Decision Making

1. Introduction

[Financial markets play a vital role in economic development by channeling capital from those who
supply funds to those who seek investment. These markets allow investors to generate wealth while
facilitating economic growth by directing funds to private companies and governments, spurring
innovation and funding essential public projects. However, history has demonstrated that financial
markets are also vulnerable to periods of extreme instability. [Events such as the Great Depression of
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confidence can amplify economic shocks, leading to widespread financial and social consequences
(Bernanke, 2000; Krugman, 2009). These episodes raise an important question: why do markets that
are designed to allocate capital efficiently sometimes produce outcomes that appear highly irrational?

Traditional Financial Theory assumes rationality for all investors, indicating that they make decisions
based solely on logical calculations and publicly available information in order to maximize utility.
Additionally, according to the Efficient Market Hypothesis (EMH) formulated by Eugene Fama (1970),
the efficiency of financial markets is exceptionally high in incorporating information about
investments, meaning that the price of stocks and other financial instruments should adjust almost
instantly upon receiving new information. Under these frameworks, it would be theoretically
impossible for investors to achieve higher returns than the general market just by examining public
information or analyzing price histories. Furthermore, future price changes would be unpredictable
since they could only depend only on new, unexpected information.

This paper makes two primary contributions. First, it identifies three recurring investor errors
generated by the following behavioral biases: loss aversion, anchoring, and the availability heuristic.
Second, it develops a behavioral design framework that links each error to a corresponding nudge
intervention embedded within a digital investment platform. These nudges leverage the same biases
that distort decision making and channel them to redirect investors toward more disciplined
outcomes. Within the platform, loss aversion and anchoring are addressed through personalized
targets and rebalancing recommendations that shift investors’ reference points toward their own long
term goals.[ The proposed mechanisms that aim to correct loss aversion and anchoring reference
nudge methods tested in the Save More Tomorrow program by Benartzi and Thaler (2004), where
these biases were successfully redirected to encourage employees to save more for retirement.
Finally, findings from Schwarz et al. (1991) and Salas-Velasco (2024) are utilized to argue that
redirecting recall can reduce the impact of availability, insights that inform the proposed platform’s
media salience indicators and contextual information displays. |
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The paper proceeds as follows. The next section briefly discusses the shift from the Efficient Market
Hypothesis to behavioral finance[. The following three sections examine loss aversion, the availability
heuristic, and anchoring, each considering empirical studies and real world examples that illustrate
their impact on financial decision making. The sixth section explores how these three biases interact
and reinforce one another throughout the investment process, demonstrating why they are best
addressed through a unified intervention. The seventh section proposes an integrated solution
designed to help investors mitigate the influence of these biases and make more disciplined decisions.
Section eight concludes by considering implications, limitations, and potential areas for future
research.]
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2. From Efficient Markets to Behavioral Economics: The Deviation from
Rationality

As introduced in the previous section, the Efficient Market Hypothesis (EMH) holds that asset prices
fully and immediately reflect all available information. Fama (1970) identifies three categories of
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market efficiency. Weak form efficiency proposes that prices already incorporate all information from
past trading activity, meaning that analyzing patterns in price movements or trading volumes cannot
be used to earn higher returns. Semi-strong form efficiency extends this idea to all publicly available
information, such as news releases or financial statements. Under this form, prices reflect such data
so quickly that analysis cannot be relied upon to outperform the market. Strong form efficiency takes
this even further by indicating that prices reflect all public and private information, meaning that even
those with access to exclusive insider data cannot regularly generate higher profits than the ordinary
investor.

Under this assumption, investor behavior should reflect all publicly available financial information. In
practice, however, investor behavior frequently deviates from the assumptions of traditional finance
theory. While the EMH posits that asset prices fully and immediately reflect all available information,
behavioral evidence suggests that markets can remain mispriced for extended periods because
investors do not always process information objectively.

Behavioral economics provides a framework for understanding these deviations by incorporating
insights from psychology in economic decision making. This theory, pioneered by Nobel Prize
winning scholars such as Daniel Kahneman and Amos Tversky (1981), attributes the irrationality of
decision making to mental shortcuts activated under uncertainty.

Central to this framework is the idea that the human brain operates through two systems, which
Daniel Kahneman (2011) refers to as System 1 and System 2. Actions controlled by System 1 are often
done subconsciously; for example, comprehending simple sentences and locating the source of a loud
sound. System 2, on the other hand, requires attention and mental effort to sustain its operations and
is often used when assessing complex situations. Examples of such complex situations may include
generating a strong move in chess as an amateur or finding a familiar face in a crowded room. Because
System 2 requires conscious effort, individuals tend to rely on the intuitive processes of System 1,
particularly in uncertain or stressful situations. Behavioral biases appear when the automatic
responses of System 1 dominate, forming decisions that depart from the fully rational thinking of
System 2. Behavioral economics, therefore, provides a more realistic account of human behavior by
recognizing the role of psychological factors in real world financial decisions. Drawing on
experimental studies, market data, and real world evidence, this paper examines why investors act
irrationally and the impact of these behaviors on market outcomes.

Building on this behavioral framework, this paper examines the importance of three cognitive biases
that are key influences on financial decision making: loss aversion, anchoring, and the availability
heuristic. Each of these biases impacts how investors evaluate risk, interpret information, and allocate
assets, causing departures from rational behavior. This paper explores how psychological tendencies
can distort market outcomes by analyzing their effects on portfolio diversification, stock valuation,
and trading decisions.

Beginning with loss aversion, the first section explores how investors feel the pain of a loss more than
an equivalent gain, and its impact on investor behavior in both laboratory and real world settings. The
primary consequence of loss aversion is that most investors are less willing to sell losing stocks than
gaining ones, leading to inefficient portfolio management. Similarly, evidence from French and



Poterba (1991) indicates that loss aversion also makes investors reluctant to diversify their portfolios,
as fear of losses is bolstered by the unfamiliarity of foreign assets. Following the discussion of loss
aversion, the second section examines the anchoring bias. Anchoring occurs when investors rely too
heavily on the primary pieces of information they receive during the decision making process. In real
world settings, for instance, investors have shown to be excessively influenced by historical returns,
causing their predictions to reflect these numbers instead of all historical data (Kaustia et al. 2008).
The final bias considered is the availability heuristic, which influences how people judge frequency
and probability. This heuristic occurs when investors overestimate the frequency of events that are
easier to recall, even when those examples may not be relevant. The effect persists in real world
settings where investor overoptimism caused by the availability heuristic actually leads hot topic firms
to become overvalued, and ultimately underperform. However, evidence also shows that awareness
and targeted education can actually reduce the effect of this bias, leading to more informed decisions.

Understanding how these biases arise is essential because effective interventions must target the
underlying cognitive mechanism to mitigate irrational market behaviors.

3. Loss Aversion and Decision Making
[Tversky and Kahneman (1981) define loss aversion as the phenomenon where “[...] the response to
losses is more extreme than the response to gains.” kl“versky & Kahneman, 1981, p. 454). This definition
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challenges the traditional economic assumption that investors evaluate gains and losses
symmetrically when making decisions. It instead suggests that losses carry greater psychological
weight than equivalent gains, leading individuals to make choices that deviate from the rational utility
maximizing model.

Imagine you are walking in the bustling city streets and find a $100 bill on the sidewalk: you'd likely
feel pleasantly surprised, maybe even lucky, as you slip the unexpected cash into your pocket. Now
imagine a contrasting scenario: you reach into your wallet and discover that $100 had been stolen. For
most people, the sharp sting of the loss feels much more intense than the joy of the gain, even though
the amounts are identical. In a lab experiment conducted with 160 Wharton MBA students,
Schoemaker and Hershey (1992) explored how loss aversion affects individuals' ability to evaluate risky
choices involving gains, losses, and mixed outcomes. Using a within-subject design across three
rounds, participants made judgements about certainty equivalents (CE): the amount they'd accept
instead of a gamble, and probability equivalents (PE): the probabilities at which they would be
indifferent between a gamble and a sure outcome.

To produce these judgments, carefully worded questions were used. For example, in the gain domain,
subjects faced a choice: “Suppose you could choose between $100 for sure, and a 50-50 gamble
offering either $0 or $200. Which would you prefer?” They then indicated whether they preferred the
sure amount, the gamble, or were indifferent. If they chose the sure amount, they were asked for the
minimum certain amount they would be willing to accept instead of the gamble. If they chose the
gamble, they were asked how much more the sure amount would need to be for them to switch.
Similarly structured questions were posed in the loss domain (e.g., choosing between a certain loss of
$100 and a 50-50 chance of losing $200 or nothing) and in the mixed domain involving a potential gain




or loss of $100. In the mixed and loss domains, participants also indicated either the sure amount or
the probability that would make them indifferent. Subjects were clearly told that there were no right
or wrong answers and that their responses would not affect their course grades.

Consistent with Tversky and Kahneman’s definition, the Wharton MBA students’ responses showed
that losses were valued significantly more than gains. Participants showed risk aversion when dealing
with gains, but their reactions to losses were significantly more pronounced. For instance, 56% of
participants who were initially risk-seeking when evaluating sure gains became risk-averse when
assessing gains under uncertainty. However, this pattern became even more pronounced in the loss
and mixed domains. Participants showed a stronger shift toward avoiding outcomes that might
solidify a larger loss, even if the expected value was the same. For example, a participant may be
indifferent between gaining $100 or nothing, versus $45 for sure, but would reject a 50 /50 chance to
lose $100 or lose nothing in favor of a certain loss of $45. In mixed-outcome cases, where participants
faced a 50% chance of gaining $100 or losing $100, responses were even more conservative:
participants often demanded a gain significantly larger than the potential loss before they were willing
to accept the gamble. Because of this, Schoemaker and Hershey (1992) determined that the
asymmetric tradeoffs in individuals’ choices were a direct result of loss aversion.

One of the most striking demonstrations of loss aversion in real world financial behavior comes from
Terrance Odean’s 1998 study. Odean (1998) analyzes over 162,000 trading records from 10,000 retail
investor accounts at a large U.S discount brokerage firm between 1987 and 1993, reconstructing each
investor’s stock portfolio from the raw trade data. For every stock sold, he compares the sale price
with the average purchase price to determine whether it was a realized gain or a realized loss. Stocks
still held in the portfolio on a given day are classified as unrealized (“paper”) gains or losses,
determined by whether the market price lies above or below the purchase price. Using this data,
Odean (1998) calculates two key metrics:

Proportion of Gains Realized (PGR): realized gains / (realized gains + paper gains)
Proportion of Losses Realized (PLR): realized losses / (realized losses + paper losses)

If gains and losses were weighted equally in investment decisions, realized gains and realized losses
would occur at comparable rates. Instead, the data highlights an asymmetry: the average PGR across
the full sample is 0.148, whereas the average PLR is 0.098. This 5 percentage point difference indicates
that investors are significantly more likely to realize gains than losses, supporting the hypothesis that
losses carry greater psychological weight than equivalent gains.

Because the data is observational, it is challenging to attribute the high sell-to-hold ratio to loss
aversion directly. However, Odean (1998) addresses this by ruling out several alternative rational
explanations. Using publicly available stock prices, he reconstructs individual trading decisions and
finds that loss aversion persists even after controlling for tax status, transaction costs, and portfolio
rebalancing motives. For example, the effect still holds after partial sales and trades followed by
immediate repurchases are excluded. Additionally, investors display the same pattern regardless of
whether they are frequent or infrequent traders, and across stocks that vary in price. Further analysis



shows that this reluctance to sell losing stocks is also financially costly. Odean (1998) finds that on
average, the winning stocks that investors sell go on to outperform the stocks they chose to hold.
Specifically, sold winners outperform held losers by approximately 3.4% over the following year. This
underperformance suggests that the decision to hold onto losers is harming investors’ long-run
portfolio returns. If investors were truly rationally evaluating future performance, they would not
consistently retain underperforming assets.

While Odean studies how loss aversion affects investor behavior after purchasing assets, particularly
the reluctance to realize losses, French and Poterba (1991) examine how loss aversion may shape
portfolio allocation before trades are even made. They focus on the loss aversion influenced
phenomenon of home bias, where investors allocate a disproportionately large share of their equity
portfolios to domestic stocks despite the recognized benefits of international diversification. Using
data from the late 1980s, French and Poterba (1991) analyze portfolio holdings in the United States,
Japan, and the United Kingdom. They find that investors in all three countries exhibit a strong
preference for domestic equities. Specifically, over 98 percent of Japanese portfolios, 94 percent of
U.S. portfolios, and 82 percent of U.K. portfolios are held in domestic stocks. These figures suggest
that investors forgo potential diversification gains by holding a disproportionate amount of assets in
their home markets.

It is very difficult to explain the presence of home bias within the traditional economic framework.
Based on historical return correlations, French and Poterba (1991) calculate the expected returns on
domestic equities that would be necessary to justify the observed home-biased allocations. The
results indicate that investors must believe domestic stocks will outperform foreign stocks by
substantial margins. For instance, U.S. investors would need to expect U.S. equities to yield
approximately 2.5 percentage points more per year than Japanese equities. Similar return premiums
are implied for investors in the United Kingdom and Japan. These expectations are difficult to explain
with historical data, which suggests the presence of cognitive biases. One explanation hypothesized
by the authors is that investors perceive foreign markets as riskier due to unfamiliarity or a lack of
control. This perceived risk, however, differs from objective risk measures used in standard economic
models. Importantly, the concept of loss aversion is key to explaining why investors react more
strongly to potential losses in foreign investments because the uncertain chance of a loss is more
painful than any equivalent gain. This indicates that investors demand higher returns to compensate
for the perceived losses associated with foreign equities, even when objective measures of risk do not
justify such premiums. It is loss aversion, rather than solely analytical risk perception, that motivates
this avoidance behavior.

Odean (1998) focuses on how investors respond to gains and losses after they occur, whereas French
and Poterba (1991) highlight how the anticipation of potential losses can discourage investors from
engaging in international diversification in the first place. Collectively, these findings suggest two
recurring investor errors. First, investors hold losing assets longer than rational portfolio optimization
would recommend. Second, investors avoid diversification opportunities when unfamiliar
investments are perceived as potential sources of loss. Both behaviors reduce portfolio efficiency and
provide specific targets for corrective intervention. Accordingly, effective corrective mechanisms
should reframe investment decisions around precommitted long term objectives and diversified



portfolio targets, reducing the tendency for investors to evaluate choices primarily through the lens
of potential short-term losses.

4. Anchoring and Distorted Evaluation
[Tversky and Kahneman (1974) define anchoring as a process in which “people make estimates by
starting from an initial value [...] that is adjusted to yield the final answer,” noting that “adjustments
are typically insufficient” and that “different starting points yield different estimates, which are biased
toward the initial values” (Tversky and Kahneman, 1974, p. 1128)1 In summary, anchoring refers to the
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human tendency to rely heavily on the first piece of information received, regardless of its actual
relevance, and to adjust subsequent judgments insufficiently away from that initial anchor.

Consider a scenario in which you encounter a watch originally priced at $1,000 but now marked down
to $700. In this case, the initial $1,000 price serves as a reference point, making the $700 price appear
significantly more attractive, even if the actual value of the watch is uncertain or unrelated to either
figure. You might even feel compelled to purchase the watch, persuaded by the perception of saving
$300 on what seems like an exceptional deal. This phenomenon illustrates a cognitive bias known as
anchoring.

A particularly influential demonstration of the anchoring effect is found in the same study mentioned
above, in which Tversky and Kahneman (1974) demonstrate how clearly irrelevant numerical values
can distort judgment. In this study, participants observed a roulette wheel numbered from 0 to 100,
which was spun in their presence to generate a random number. Immediately afterwards, they were
asked to estimate several quantities stated in percentages. In one of such cases, subjects were asked
whether the percentage of African countries in the United Nations was higher or lower than the
number they had just seen. They were then instructed to provide their own best estimate of the actual
percentage.

Importantly, the experiment employed a between-subjects design, separating participants into
different anchor groups. Each group received a different number from the wheel, and was determined
to be a high or low anchor group. For example, a high anchor group received the number 65, and a
low anchor group received the number 10. This design eliminates the possibility that individuals
adjusted their estimates based on seeing multiple anchor conditions, thereby strengthening the
validity of the observed effect. Although the participants were consciously aware that the number
generated by the roulette wheel had no logical connection to the question, it significantly influenced
participants’ responses. For example, those exposed to a low anchor value of 10 gave a median
estimate of 25 percent, while those who received a high anchor of 65 estimated the figure at 45
percent. This experiment demonstrates the excessive weight put on initial reference points under
uncertainty and the presence of insufficient adjustments.

Beyond experimental tasks, anchoring has been shown to influence professional judgments in real-
life settings. In a study by Northcraft and Neale (1987), both seasoned real estate agents and amateur
undergraduate business students were asked to appraise a house using identical property
information, but different listing prices. Using a between-subjects design, participants were randomly
assigned to different listing price anchor conditions for actual residential properties in Tucson,
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participants’ valuation estimates were disproportionately influenced by the manipulated listing prices,
illustrating the pervasive impact of anchoring even in information rich contexts.

In this context, the appraisal value refers to an expert’s unbiased estimate of the property’s fair market
value based on objective analysis, while the listing price is the seller’s asking price, which may be
strategically set and can serve as an anchor for buyers’ judgments. In the first experiment, the actual
appraisal value of the property was $74,900. Listing prices were set at four levels: including the low
anchor of $65,900 (12 percent below appraisal), and the high anchor of $83,900 (12 percent above).
Among the amateur undergraduate business students, appraisal value estimates ranged from $63,571
under the low anchor condition to $72,196 under the high anchor condition. Selling price estimates
similarly varied from $69,414 in the low anchor scenario to $78,014 in the high anchor scenario as the
anchor increased. These differences were statistically significant. Professional real estate agents,
tested under the low and high anchor conditions, showed comparable effects; their appraisal value
estimates increased from approximately $67,811 to $75,190 between the low and high anchor
conditions, with statistically significant differences.' These results show that both professional real
estate agents and amateur students are considerably influenced by listing price anchors when
estimating property values. Anchoring bias accounted for a substantial portion of the variation in their
estimates and persisted even when anchors deviated notably from the true appraisal value.

Likewise, stock price levels can serve as anchoring points for investor expectations in financial
markets. Kaustia et al. (2008) provides empirical evidence that both novice and professional investors
are susceptible to anchoring when estimating long-term stock returns. Across three controlled
experiments involving 300 Scandinavian financial professionals, the authors manipulated background
information to examine how different anchors affected participants’ return expectations. In the first
experiment, professionals were divided into groups based on the information provided to them. One
group was explicitly shown the historical average real stock market return of 4.5 percent per annum
based on data from 1900 to 2000 in European countries (the disclosed group), while the other group
was asked to estimate the historical return themselves before predicting future returns (the estimated
group). Those who generated their own anchors predicted significantly higher future returns: on
average, 8.05 percent, compared to 4.62 percent when the subjects were given the 4.5 percent return
(the disclosed group). The overall findings demonstrate that anchoring, particularly on recent or
salient returns, remains a powerful bias even in expert populations. Importantly, professionals with
more experience showed reduced anchoring effects, but the bias was not eliminated. These results
help explain persistent underreaction to new information and the reluctance of investors to revise
beliefs or cut losses, particularly when recent highs serve as cognitive anchors for perceived fair value.

Building on the concept of anchoring in financial judgment, Loughran and Ritter (2002) examine how
anchoring influences the perceptions of companies issuing initial public offerings, the first sale of a
company’s shares to the public. In IPOs, “leaving money on the table” refers to the difference between
the offer price and the higher first-day closing price, multiplied by the shares sold, representing
potential proceeds lost by issuers. This is calculated as (Pm— Pr) * quantity of shares sold, where P is
the final offer price, and Pn, is the market price at the close of the first trading day. The authors argue
that issuers are influenced by anchoring when setting expectations. Specifically, they anchor on the



midpoint of the initial price range disclosed in the preliminary prospectus, where P; is the midpoint
of that initial estimated price range. Even though this range is only a rough early estimate, companies
often treat Pras a reference point for judging the IPO’s success. If the final offer price Pt is above the
midpoint anchor (Ps> P;), issuers perceive the IPO as favorable, even if the stock trades much higher
on the first day (Pn is significantly greater than Py). This means that their satisfaction is driven more
by how P; compares to P;, rather than by how much higher Py, is compared to Px.

Because of this anchoring effect, issuers may feel they performed well, despite having underpriced
the offering and left significant money on the table. Their mental benchmark (P;) distorts their
perception of loss, leading them to overlook the actual value investors were willing to pay. In essence,
anchoring on P, causes them to focus on the relative gain over an arbitrary reference point rather than
the absolute shortfall in proceeds. Loughran and Ritter (2002) find empirical evidence that supports
this view. IPOs priced above the initial range leave the most money on the table, averaging $23 million,
but also yield the largest wealth gains, over $113 million, resulting in minimal dissatisfaction. This
suggests that the anchoring effect can mask underpricing by making outcomes feel successful, even
when more money could have been captured.

Across contexts ranging from professional appraisals and stock market predictions to IPO pricing,
initial reference points exert strong influence over investor perceptions , even when those anchors
are irrelevant to an asset’s fundamental characteristics. As a result, investors may resist selling
underperforming assets, underestimate changing market conditions, or evaluate outcomes relative to
outdated benchmarks. Effective interventions must therefore replace unstable anchors with
reference points that are aligned with investors’ long term objectives.

5. Availability and Investor Attention

As defined by Tversky and Kahneman (1973), the availability heuristic is the process by which
individuals “estimate frequency of classes or the probability of events by the ease with which instances
or associations could be brought to mind” (Tversky and Kahneman, 1973, p. 207). Rather than relying
on statistical data or base rates, people often base judgments on how quickly and vividly they can
recall examples. Events that are recent or heavily publicized are more mentally accessible and
therefore perceived as more common or more probable than they truly are.

[An example of this heuristic manifested in 1975, when the release of the film Jaws dramatically altered
public perception of shark attacks. Despite the extremely low statistical probability of encountering
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(2019), while shark fishing tournaments already existed in the United States before the film's release,
Jaws brought renewed publicity to these competitions and even helped popularize the sport of
hunting so-called “trophy sharks.” The public’s reaction, however, was not driven by actual changes
in shark behavior, but rather by how easily the terrifying imagery of a shark attack could be recalled.

To test the effects of availability in a lab experiment, Tversky and Kahneman (1973) held an experiment
in which 152 participants were asked questions regarding whether English contains more words that
begin with a certain letter, or the letter in the third place. They tested this with five letters, one of
which was ‘K. Results showed that 69% of participants believed words beginning with "K" were more




frequent, while only 31% correctly identified that more words have "K" in the third position. In reality,
English contains approximately twice as many words with "K" as the third letter as it does with the
first. The error was attributed to the fact that words are more easily recalled by their initial letter,
making those examples more mentally accessible. This experiment illustrates a core mechanism of
the availability heuristic. When judging frequency or probability, individuals rely on the ease with
which examples come to mind, allowing for subjects easier to recall to be overestimated in frequency,
leading to systematic biases in judgment.

This same cognitive shortcut can also influence complex decisions, such as those made in financial
markets. A clear example comes from Gadarowski (2002), who examined whether recent press
coverage of firms could predict future stock returns. Using data from about 1,500 U.S. nonfinancial
firms between 1980 and 1994, the study found that firms with low book-to-market ratios (i.e., whose
market values exceed their accounting, or book, values) and high recent press coverage earned about
10 percent lower annual returns over the following two years compared to similar firms with low news
coverage. These firms are often considered "growth" firms because investors expect their future
earnings and growth potential to be high, which typically leads to higher stock prices relative to their
current net assets.

At first, these results might seem to fit rational explanations. For example, the investor recognition
hypothesis suggests that firms with more visibility are better known and less risky, which should lead
to lower expected returns. Other rational models argue that systematic risk (market-wide risk factors)
or estimation risk (uncertainty about a firm's value) might justify lower returns for firms receiving
more attention. In contrast to these theories, Gadarowski (2002) finds that lower returns were
concentrated specifically in low book-to-market firms, and traditional measures of risk or analyst
coverage did not explain the pattern. If visibility alone explained the results, the effect would be seen
across more firms.

The significance of the effect being limited to low book-to-market firms suggests that behavioral
biases like the availability heuristic play a stronger role where investor expectations about growth are
already optimistic. These firms are more likely to attract attention because their high market
valuations attract speculation about future performance. Investors’ tendency to overreact to news
and recent information is amplified in this group, causing prices to rise beyond justified levels. Value
firms, which already trade at lower prices relative to their book values, are less prone to this kind of
over-optimism and intense media focus, which may explain why the effect is not observed among
them.

Gadarowski's evidence supports a behavioral explanation based on the availability heuristic. Firms
that get more press coverage become easier for investors to recall and more mentally available. When
it has become common practice to focus on firms that are seen as “good stocks” simply because they
come to mind more readily, investors develop a bias toward buying companies with greater media
exposure. Gadarowski (2002) argues that these firms are then more likely to be actively traded, fueling
bubbles around those with seemingly strong prospects. Moreover, the study also showed that the
effect was stronger after periods of strong economic growth, suggesting that optimism increases the
bias.



Furthermore, a study by Kliger and Kudryavtsev (2010) goes on to specifically examine how the
availability heuristic impacts investors' reactions to analyst recommendation revisions for individual
stocks. Using a dataset of 2,746 analyst recommendation changes from 1,373 NYSE-listed firms over
2001-2006, the authors focus on how stock prices behave on the days these recommendations are
announced (day 0) and the day before (day -1).

The authors distinguish between two forms of availability: outcome availability and risk availability.
Outcome availability captures the ease with which investors can envision positive or negative
investment outcomes. This is measured by contemporaneous market returns, serving as a proxy:
when the overall market rises, positive outcomes become more available, amplifying responses to
positive news such as analyst upgrades. Conversely, when the market declines, negative outcomes
become more salient, intensifying reactions to downgrades. Risk availability refers to the prominence
of financial risk in investors’ minds, especially on days of large market moves or high volatility.

The study finds that stock price reactions to upgrades are stronger on days with positive returns, and
reactions to downgrades are stronger on days with negative returns. Abnormal returns (ARs), which
represent deviations of actual stock returns from expected market-based returns, quantify the
magnitude of these reactions. For instance, on the event day (day 0), upgrades yield an average AR of
+2.45%, while downgrades produce -2.38%, both highly significant. More specifically, the study
demonstrates that upgrades on days with positive market returns register ARs of +2.82%, compared
to +1.89% on negative market days, a significant difference of 0.93%. Downgrades on negative market
days show ARs of -3.04%, versus -1.82% on positive market days, a significant difference of 1.22%.
These findings illustrate that investors weigh outcomes more heavily when they are psychologically
more available: positive market days increase the salience of gains, and negative market days the
salience of losses. These effects are more pronounced for small-cap stocks, stocks with higher beta,
or greater volatility, consistent with the notion that such stocks have less available information and
are more susceptible to behavioral biases.

Similarly, the authors find that trading volumes also increase on days when market moves and analyst
recommendations align, further highlighting the presence of the availability bias. In this study,
abnormal trading volume (ABVOL) is derived by taking the actual trading volume on day O and
comparing it to that stock’s own typical volume before the event. The experiment finds that on day 0
of upgrades, ABVOL equals 1.91 when MRs are positive, versus 155 when MRs are negative. For
downgrades, the ABVOL is 2.13 when MRs are negative versus 1.50 when MRs are positive, with all
differences statistically significant. Since ABVOL is the standardized difference between the event-day
volume and this historical average, a higher ABVOL means trading is unusually heavy relative to that
stock’s normal level. In both cases, trading volume was abnormally large when market returns aligned
with analyst recommendations. As the authors explain, contemporaneous market returns make
matching outcomes more salient and mentally accessible, drawing stronger investor reactions,
exemplifying a response caused by the availability bias.

Even though the availability heuristic is a common influence in both financial and everyday decisions,
research suggests that its effects can be mitigated through increased awareness. A study by Salas-
Velasco (2024) demonstrates this point through a randomized controlled trial involving 538 senior
business undergraduate students at a public university in southern Spain. Although Salas-Velasco



examines student loan decisions rather than investment behavior directly, it remains relevant as it
demonstrates how the effects of availability can be reduced through targeted education. In the study,
students were randomly assigned to three groups: a control group with no intervention, a financial
education group that completed an online course covering personal financial management principles,
and a third group that received the same education along with an additional module that explained
the impact of the availability heuristic on their thinking. Participants in this final group were
instructed to counteract this bias by relying on official, verified sources and expert advice to make
better informed choices. Following the interventions, participants were presented
with a hypothetical scenario in which they imagined pursuing a 12-month master’s
degree costing €30,000, with only 50 percent of the funds available and the
remainder financed through a loan under realistic bank conditions. Objective
labor market data on wages and employability were provided to counterbalance
optimism bias, and participants assumed a full time study with maintained
academic performance. Through statistical analysis, Salas-Velasco (2024) found
that only the combined financial education and debiasing group showed
statistically significant improvements, with the author determining a p-value
of less than .05, indicating a less than five percent probability that these
effects were due to chance.

This result highlights that awareness of the availability heuristic through explicit education removes
its influence by instead encouraging evidence-based decisions. The author found that the debiasing
group even showed more positive attitudes toward student loan borrowing, enhanced perceptions of
social approval, greater financial self efficacy, and stronger borrowing intentions. Even in real world
scenarios, financial education needs to be accompanied by heuristic awareness to motivate the most
rational decision making.

In sum, studies of availability find that individual perception is often shaped more by mental
accessibility than by objective data. Tversky and Kahneman (1973) establish the mechanism of
availability, Gadarowski (2002) and Kliger and Kudryavtsev (2010) demonstrate its effects on stock
returns and trading behavior. However, Salas-Velasco (2024) demonstrates that targeted education
can meaningfully reduce its influence. The studies reviewed suggest that availability primarily distorts
investor attention, causing them to overweight information that is recent and heavily publicized while
underweighting less salient but relevant empirical data. Accordingly, corrective interventions should
not only provide investors with broader contextual information, but also incorporate educational
prompts that increase awareness of the availability heuristic itself (Salas-Velasco, 2024).

6. Compounding Effects: How the Three Biases Interact
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rather, [they combine to form the basis for a chain of cognitive errors which can further influence
investment decisions, Anchoring frequently serves as the starting point of this process. Investors

— G d [8]: edited paragraph to be more clear on

often become attached to a numerical anchor, for example, a purchase price or a recent market high
using it as a reference point for evaluating future outcomes. When the value of an asset falls below
that reference point, the decline is perceived as a loss, triggering loss aversion and increasing the
investor’s reluctance to sell the asset despite evidence that doing so may be beneficial. The availability
heuristic can further intensify this effect. During periods of market volatility, highly publicized news
stories and recent price movements become especially salient and easy to recall. As a result, investors
may place excessive weight on these readily available pieces of information, reinforcing their existing
anchors and amplifying the emotional impact of perceived losses. For example, an investor anchored
to a stock's previous high price may become even more reluctant to sell after repeated exposure to
news emphasizing recent market declines or uncertainty.

[These three biases are uniquely suited for a unified intervention because they map directly onto the
distinct stages of financial decision making: valuation, information processing, and emotional
execution. Anchoring establishes the flawed baseline value an investor fixates on, the availability
heuristic serves as the environmental catalyst by using salient media headlines to reinforce that
anchor, and loss aversion dictates the irrational behavioral response when an asset drops below the
established baseline. Because these biases operate as an intertwined psychological loop, attempting
to address them through separate interventions would create a fragmented user experience that fails
to disrupt their compounding effects. Addressing all three biases within a single platform ensures that
the corrective mechanisms actively reinforce one another, covering the entire lifecycle of an
investment decision without cluttering the digital interface.]

how the biases reinforce eachother

7. Proposed Solution

Investor decisions are rarely made in a vacuum; they are shaped by the interaction of psychological
tendencies that push people toward short term, emotionally packed reactions rather than long term
strategy. The previous three sections of this paper have shown that loss aversion, anchoring, and
availability often reinforce each other, creating a cycle where fear of loss, false reference points, and
attention to headlines drive poor trades. The purpose of this section is to formulate an effective
solution that could confront these biases together through “nudges”, structuring the investment
process to redirect investors toward disciplined behavior.

Nudges are deliberate design choices that steer individuals toward better decisions while preserving
freedom of choice. In their book Nudge, Thaler and Sunstein (2021) propose libertarian paternalism as
an ideal approach, combining libertarianism, which preserves freedom of choice, with paternalism,
the nudge that helps individuals act in ways that improve their own lives, as defined by them. Nudges
guide people toward the choices they would make if they had perfect information, attention, and no
influence from cognitive biases. Effective nudges use tools such as defaults and strategically placed
options that redirect biases and, in turn, make desirable behaviors more salient. This section proposes
a design of an app that could help mitigate the impact of common behavioral biases in investing,
allowing consumers to make informed decisions and avoid heuristic-induced losses. This digital
application embeds structured decision tools directly into an investor’s digital workflow, allowing for
efficient use while addressing loss aversion, anchoring, and availability in an accessible experience.

— 1 Ci d [9]: added paragraph to explain why all
three biases should be addressed together in one
platform




[To maximize its impact, the platform operates at the intersection of three distinct behavioral
interventions: nudging, debiasing, and education. Though often conflated, these concepts tackle
behavioral modification through different mechanisms.A nudge involves the manipulation of choice
architecture in decision making without limiting choices or changing economic incentives. Debiasing
is concerned with the cognitive process as the aim is to minimize the bias so that the investor analyzes
the facts objectively. On the other hand, education seeks to help in judgment in the long term by giving
the information needed for making independent decisions. The platform utilizes a combination of
these three mechanisms to tackle investor biases ]

— C d [10]: added to clarify the difference

To address loss aversion and anchoring, the platform would incorporate a rule based portfolio
management feature designed as a behavioral nudge consistent with Thaler and Sunstein’s (2021)
libertarian paternalism framework. Users would be invited to first create a personalized Investment
Policy Statement, setting objectives, target asset allocations, and a preferred rebalancing strategy,
either on a fixed schedule or when allocations drift beyond percentage thresholds. The feature
monitors the portfolio and delivers timely alerts, such as: “Your equity allocation has grown seven
percent above your target. Your IPS recommends rebalancing. Would you like to review now?”
Importantly, this prompt would present rebalancing as a recommendation rather than a mandate,
aiming to ensure that investors retain full control over their decisions.

As previously mentioned, loss aversion causes investors to hold losing positions too long, leading to
unnecessary losses.’ This feature directly aims to combat loss aversion by channeling the anchoring
heuristic; when the IPS feature allows them to anchor to their own preset threshold, investors will
not feel compelled to sell a stock irrationally. This nudge approach not only aims to encourage
investors to align their investment strategy with their long-term target but also could prevent them
from succumbing to loss aversion during market volatility. To illustrate this feature, consider an
investor who begins with a conservative Investment Policy Statement, setting a 40 percent equity and
60 percent bond allocation, with a rule to rebalance when any asset class shifts more than 4 percent
from target. During a market downturn, the app alerts the investor that equities have fallen to 35
percent. Left unaided, they might hesitate to buy more stocks, anchored to recent losses and
constrained by loss aversion. The platform reframes the decision by reminding them of their original
plan: “Your IPS indicates a 40 percent equity target. Rebalancing is recommended.” Establishing
rebalancing as the default option through careful wording aims to make investors more likely to adopt
it. Additional educational information on the impact of loss aversion on portfolio diversification would
also be available upon clicking on this alert. This prompt is designed to shift the anchor point from
short term price movements back to their pre-set long term goals, helping the investor anchor to
their own strategy rather than to market volatility.

Furthermore, to address investor’s unwillingness to diversify, the platform could present globally
diversified model portfolios during onboarding and explain the historical benefits of diversification.
Once the investor selects a target allocation, rebalancing notifications help maintain that diversified
portfolio despite future discomfort with foreign assets. This feature is designed to intervene at the
point when investors establish their initial portfolio strategy, before loss aversion can discourage
exposure to unfamiliar foreign assets. By providing diversification as a structured default option
rather than requiring investors to independently seek out international investments, the platform is

between nudging, debiasing, and education, and to
state how the platform employs a combination of these
mechanisms




designed to reduce the influence of perceived loss risk associated with unfamiliar markets. Once an
investor selects a target allocation, the Investment Policy Statement records this commitment and
rebalancing notifications help maintain the chosen level of diversification over time. As market
conditions change, investors may become reluctant to add to foreign holdings after periods of
underperformance or heightened uncertainty. By framing portfolio adjustments as adherence to a
previously selected strategy rather than a new investment decision, the platform could reduce the
tendency to avoid foreign assets due to anticipated losses. For example, an investor creating an
account may initially prefer a portfolio consisting entirely of U.S. stocks because foreign markets feel
less familiar and therefore more risky. The platform could instead present a model portfolio
containing 70 percent U.S. equities and 30 percent international equities, accompanied by
visualizations showing how diversification has historically reduced the impact of downturns in any
single country. After selecting this allocation, the investor’s Investment Policy Statement records it as
a long term objective. Suppose that several months later international stocks experience a period of
underperformance and the allocation falls from 30 percent to 25 percent. Without intervention, the
investor may hesitate to purchase additional foreign equities because recent losses make further
investment feel risky. Rather than asking the investor whether they would like to buy more
international stocks, the platform would issue a notification stating that the portfolio has drifted from
its target allocation and that rebalancing is recommended. By framing the action as restoring a
previously chosen strategy, the platform could reduce the influence of loss aversion and help preserve
diversification over time.

These approaches parallel the Save More Tomorrow (SMarT) program by Thaler & Benartzi (2004), a
field-based behavioral intervention designed to increase employee retirement savings. In SMarT,
employees pre-commit to gradually increase savings rates automatically with future pay raises, by
using loss aversion and anchoring. Specifically, the program asks employees to commit in advance to
increasing their savings rates only when they receive future pay raises, rather than immediately
reducing their take-home pay. This design anchors savings increases to anticipated salary increments,
making the higher contribution feel psychologically linked to a gain rather than a loss. By tying
contributions to raises, the program leverages the “money illusion,” where individuals perceive
nominal increases positively and are less sensitive to corresponding increases in savings deductions.
Thus, employees do not experience a perceived reduction in their disposable income, which
significantly diminishes the painful impact of loss aversion. Empirical evidence from the first SMarT
implementation reveals that 78% of eligible employees chose to join the program, with 80% of them
remaining enrolled through four annual salary raises, and average savings rates increased from 3.5%
to 13.6% over roughly 40 months.

Likewise, to mitigate availability bias, the platform changes how information is displayed. Instead of
focusing solely on recent price changes or breaking news like popular financial trading platforms, the
interface includes long-term return distributions, historical drawdowns, and volatility patterns
alongside current data. A study by Schwarz et al. (1991) shows that availability plays a role in
participants’ self-evaluation of their assertiveness. However, researchers also found that the
introduction of an external element, like meditation music, was an effective method to reduce
participants’ tendency to overly rely on ease of recall, reducing the impact of the availability bias. By
attributing the difficulty of recall to the music rather than to themselves, participants no longer relied



on their subjective feeling of ease when evaluating their own assertiveness. When the ease of recall
was made “diagnostically irrelevant,” participants were forced to base their judgments on the actual
content of their examples.

Similarly, the platform includes a media salience score, which flags when a stock is receiving unusually
high or low coverage relative to its historical baseline. This feature contrasts the structure of today’s
most popular trading interfaces, where recent news headlines appear prominently on a firm’s profile,
making them especially salient in investors’ minds. The presence of a media salience score could allow
investors to consider whether media coverage is driven by strong fundamentals or short-term hype,
removing the tendency to make judgments solely based on salient information. For instance, a “high”
score displayed next to the stock name would signal a sudden surge in media attention, while a “low”
score would suggest a decline in coverage. Next, a pop up placed next to the stock would educate
investors on the availability heuristic. This feature follows the approach by Salas-Velasco (2024), which
finds that increasing awareness and providing targeted education can significantly reduce the
heuristic’s impact and promote more efficient investment decisions.

In this proposed platform, anchored thresholds and pre-set rules aim to address loss aversion and
anchoring, while contextual displays and salience indicators are designed to counter the effects of
availability bias. The use of behavioral nudges allows investors to redirect their biases to support their
individual long term goals, helping investors act more rationally in complex, changing markets, where
uncertainty is inevitable. However, this approach also raises important limitations, including the risk
of overreliance on automated systems leading to the potential overautomation of investment
decisions. Additionally, further research is needed to determine the extent of tasks that Al systems
can reliably perform within this framework and to ensure that such systems do not inadvertently
replicate or amplify the same cognitive biases they are designed to mitigate.

Future research could evaluate the platform through a randomized controlled experiment involving
approximately 200 retail investors between the ages of 18 and 30 with more than six months of prior
investing experience. Participants would be randomly assigned to either a standard brokerage
interface or the proposed nudge-based platform. After completing a brief onboarding exercise,
participants would engage in a series of simulated investment decisions involving portfolio
rebalancing, international diversification, and responses to highly publicized stocks. The simulation
would be structured around three controlled scenarios, each corresponding to one of the behavioral
biases identified in this paper: a market downturn intended to activate loss aversion, a price history
condition designed to induce anchoring, and a high visibility stock scenario aimed at triggering
availability bias.

The effectiveness of the platform could then be evaluated by comparing investment behavior between
participants using the intervention and those using a standard brokerage interface. h“his evaluation
would focus on three primary measurable outcome variables: trading frequency, portfolio
diversification, and rebalancing behavior. Specifically, trading frequency would be measured by
counting the total number of buy and sell orders placed by each participant during the simulation.
Portfolio diversification would be tracked by measuring the percentage of the portfolio invested in a
single stock compared to the amount spread across global assets. Finally, rebalancing behavior would



be measured by calculating the difference between the investor's actual asset mix and their original

target goals.] _——1C d [11]: added specific metrics that could be
measured to test platform success

Beyond these behavioral metrics, post experiment surveys could capture participants’ self
assessments of their investment decisions and perceived risk. Regression analysis could also be
employed to control for variation in financial literacy, prior investing experience, and individual risk
tolerance. Such a design would allow researchers to determine whether the proposed nudges

meaningfully improve investment decision making relative to a standard investing interface.

Cognitive Bias

Investor Error Caused By Bias

Nudge Mechanism Within
Proposed Platform

Loss aversion

Reluctance to realize losses
and avoidance of portfolio
diversification due to
uncertainty

During onboarding, investors
are presented with globally
diversified model portfolios
and visualizations
demonstrating the benefits of
diversification. Once a target
allocation is selected, it is
recorded in an Investment
Policy Statement (IPS). When
allocations drift from their
targets, the platform issues
rebalancing notifications that
frame adjustments as
adherence to a previously
chosen strategy rather than a
new investment decision,
reframing what would be
otherwise perceived by
investors as a painful loss into
an opportunity for redirection.

Anchoring

Reliance on purchase prices or
recent market values as
reference points, leading to
distorted evaluation of
performance

The IPS prominently displays
target asset allocations and
predefined rebalancing
thresholds on the fintech
interface. Portfolio alerts
reference these targets rather
than recent price movements,
encouraging investors to
evaluate performance relative
to long-term objectives instead
of short-term market
fluctuations.




Availability Alongside current market
information, the interface
displays long-term return
distributions, historical
drawdowns, and volatility
ranges generated from
historical market data. A media
salience score appearing
beside a stock’s profile flags
red when it is receiving
unusually high attention
relative to its historical
baseline, while educational
pop-ups explain how excessive
media coverage can distort
investment judgment. These
nudges encourage investors to
consider fundamentals over
salient headlines when making
decisions.

Overweighting of recent, vivid,
or highly publicized informatio:
in investment decisions, leadin
to overreaction to short-term
news

Table 1. Cognitive biases in investor decision making and the corresponding behavioral nudges
embedded within the proposed investment platform design

7. Conclusion
The paper has argued that loss aversion, anchoring, and the availability heuristic collectively
contribute to distortions in investor judgment. It has further demonstrated that these cognitive biases
are systemic in nature, consistently influencing how investors perceive information, assess risk, and
make portfolio decisions. At the same time, the findings suggest that the effects of these biases can
be mitigated through targeted behavioral education and structured decision making frameworks.

These results therefore indicate that behavioral considerations are a crucial component in the design
of financial technologies. As the evidence presented suggests, investor behavior is predictably shaped
by cognitive biases; accordingly, fintech tools that assume fully rational decision making are unlikely
to operate optimally in real world contexts. This implies that nudges and other behavioral design
mechanisms should be incorporated into financial applications to support more disciplined decision
making while preserving user autonomy.

[One of the main limitations of this study is that the proposed platform has not been empirically
validated and therefore requires further evaluation regarding its effectiveness in influencing decision
making and its broader implications in real world financial environments. To address this limitation,
the paper proposes a randomized experimental design that could be used to evaluate whether the
platform's nudges improve investment decisions relative to a standard brokerage interface. Future
research should implement and test this framework to determine the extent to which behavioral
interventions can reduce the influence of cognitive biases in practicel
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nature of the proposed platform and to acknowledge
the proposed effectiveness testing method




[Moreover, the development of the above mentioned model into an actual platform involves risks
which require careful design. The use of constant, automated prompts can actually contribute to the
formation of user dependency, making users rely solely on the system's suggestions without
developing any financial literacy. In addition to this, due to the fact that the platform will have to
observe the portfolio information and users' behavior in order to apply the intervention techniques,
ample concerns related to data security may emerge. Moreover, there is a possibility of placing too
much friction on the user since, in case the nudges or behavioral prompts are not well designed, they
can trigger alert fatigue, leading the users to simply ignore the notifications or to leave the platform
and switch to another one with a more user friendly interface)

_—
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[Furthermore, several of the behavioral interventions informing the platform are supported by
evidence from related decision making contexts, including real estate valuation, retirement savings,
and student loan decisions, rather than retail investing directly. Although the underlying cognitive
mechanisms are well established and their application to retail investing is theoretically plausible, the
effectiveness of transferring these interventions to investment platforms has not yet been fully
established through direct empirical testing. ]
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