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V-1.House money effect: Evidence from Taiwan options market
1.General Description of the Program:

We document empirical support for the ‘house money’ effect proposed by Thaler and Johnson
(1990). Market makers for Taiwan’ TAIEX index options take above-average risks in afternoon
trading after morning gains, in their order accounts where they trade exclusively for profits. The
fraction of market makers with morning gains influences market-level liquidity and volatility in the
afternoon trading. Our findings confirm that prior outcomes influence subsequent risk-taking and
emphasize that the way in which investors frame previous outcomes alters their subsequent attitude
toward risks. Consistent with Coval and Shumway (2005), behavioral biases by market participants
affect asset price formation.

2.Breakthroughs and Major Achievements

The canonical standard expected utility function in economic theory assumes that all outcomes are
integrated into terminal wealth, which singularly influences economic agent behavior (Mas-Coell et
al. 1995). Behavioral economics, on the other hand, contends that prior outcomes can change
economic agents’ prospects and their subsequent risk-taking. In particular, the prospect theory
argues that “the value function is normally concave for gains, commonly convex for losses, and is
generally steeper for losses than for gains” (Kahneman and Tversky 1979). As a result, prior gains
and losses should influence subsequent risk-taking in a different fashion.

One very important implication from prospect theory is loss aversion, which suggests that
equal-magnitude gains and losses do not have symmetric impacts on decision-making. Losses hurt
more than gains satisfy. Instead of pursuing the maximum expected utility, people may rather try to
avoid losses (Barberis et al. 2001, Shleifer 2000). Consistent with loss aversion, several studies
document the disposition effect that investors are more likely to realize winners than losers in
various financial markets." More recently, Coval and Shumway (2005) report more direct findings
that treasury traders at the CBOE significantly increase their afternoon risk-taking after morning
losses.

In contrast, little has been understood about how people behave after previous successes. Because
the attitude toward risk is quite different facing prior gains vs. losses, it should not be taken for
granted that people reduce risk-taking after prior gains. As a matter of fact, some recent research
indeed finds that investors take more risks after prior successes, similar to their behavior after prior
losses. Malmendier and Tate (2005) find that ‘super-star’ CEOs, who have garnered recent
successes recognitions, are more likely to engage in risky transactions such as aggressive merger
and acquisition activities. In addition, Nicolosi et al. (2005) find that individual investors, those who
are usually assumed to be the least sophisticated among all, increase subsequent trading intensity
and take on greater risks after making profitable trades.

! Odean 1999, Dhar and Zhu 2005, Genesove and Mayer 2001, Heath et al. 1999, among others.



Daniel et al. (2001) and Gervais and Odean (2001) attribute such a relationship to over-confidence
and self-attribution, and contend that investors may change beliefs about their own abilities
following prior successes. At the same time, it is also likely that prior gains can alter individuals’
subsequent attitude toward risks. One specific example is the house money effect proposed by
Thaler and Johnson (1990), which claims that people may indeed increase their risk-taking after
prior gains under some circumstances. The authors argue that, “after a gain, subsequent losses that
are smaller than the original gain can be integrated with the prior gain, mitigating the influence of
loss aversion and facilitating risk-seeking” (p657, Thaler and Johnson 1990).

Clearly, the house money effect is generally consistent with prospect theory in that the framing of
prior outcomes heavily influences individual behavior. What distinguishes the house money effect
is that it focuses primarily on dynamic decision-making in which people have to choose how to
frame prior losses vs. gains and how such choices influence future risk-taking. It is important to
note how behavior shifts when researchers extend the one-stage experiments into multiple-stage
versions, which arguably provide a better depiction of many real-life applications. Following
laboratory experiments (Ackert et al. 2003, Battalio et al. 1990, Keasey and Moon, 1996) provided
strong support for the house money effect. However, there has been little empirical support from the
field so far.

The current study intends to bridge the gap by providing empirical support for the house money
effect and evidence on how prior outcomes influence subsequent decision making in a dynamic
context. We use the complete trading record for all TAIEX option market makers at the Taiwan
Futures Exchange (TAIFEX) between 2001 and 2004, and find strong evidence that prior trading
successes induce greater subsequent risk-taking. In their principal trading accounts where their
decisions are least affected by the obligation to provide liquidity, market makers increase/decrease
the number of orders and trades, the size of their orders and trades, and aggressiveness in getting
orders filled in the afternoon trading, after obtaining morning profits/losses. Controlling for other
factors, market makers with morning profits are 14 percent more likely to take above-average risks
in afternoon trading. One standard deviation increase in abnormal morning profits can lead to a 0.08
standard deviation increase in market makers’ afternoon risks. Additional analyses reveal that
competing hypotheses such as over-confidence, career concerns, and advantageous information
cannot explain the findings.

Consistent with a previous study claiming that behavioral biases influence asset prices (Coval and
Shumway 2005), market makers’ response to previous trading outcomes exerts significant impact
on how the market evolves. An increase of one standard deviation in the fraction of market makers
with above-average morning performance leads to a 0.23 to 0.35 standard deviation increase in the
afternoon market-level volatility. The aggressive trades that market makers engage in after
above-average-profit morning trading also improve market level liquidity. An increase of one
standard deviation increase in the fraction of market makers who are above their average
performance leads to a decrease of 0.14 to 0.23 standard deviation in market level spread. Hence,
our findings confirm previous claims that behavioral biases affect asset prices.

Finally, we discuss several factors that may explain why existing studies generate various results on
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the relationship between prior outcomes and subsequent risk-taking. Although differences in
investor type, security type, market development and culture are potentially responsible for the
differences in the results, we believe that none of them drives the house money effect.

Our findings that prior outcomes influence future decision-making provide additional support for
the prospect theory, in that the prospect of gains and losses changes investors’ attitude toward risks.
More importantly, the results highlight that risk-taking behavior can be different from loss aversion
in a multiple-period context, depending on how subjects frame previous outcomes. The current
study calls for future research on how people frame a series of events and under what circumstances
investors integrate or separate prior outcomes. The fact that market makers’ responses to prior
outcomes vary across countries and securities markets highlights the complexity of human behavior
and calls for further studies on a broader range of financial markets.

3. Summary of Research Outcomes

The question about how people respond to risks is fundamental to understand various
economic phenomena. As it becomes more accepted that individuals do not simply treat uncertainty
and risks as simply probabilistic calculations, it remains unclear whether a single behavioral theory
can describe decisions under uncertainty. Prospect theory and many of its implications have had
great successes in explaining many circumstances in more or less static background. As a result,
more efforts need be devoted to understanding how people make decisions when they face a
sequence of tasks. Such dynamic decision-making process closely resembles what professional
investors (i.e. day traders, market makers, and fund managers, etc.) would face, in that such market
participants constantly watch the market movement, prior trading outcome, and adjust their
decisions accordingly. Therefore, studying professional investors’ behavior provides ways to
understand decision-making in a dynamic context.

We utilize the complete order and trade record of market makers, a very important type of
professional investors, at the Taiwan TAIEX option market. In addition, we document that they take
on greater risks after profitable mornings and reduce risk-taking after morning losses. Behavior of
this nature is at odds with the standard expected utility function and provides support for the house
money effect proposed by Thaler and Johnson (1990). Our findings emphasize that it is important to
study not only how the reference point is determined and influences behavior in isolated context,
but also how people frame a series of related events relative to dynamic benchmarks. The fact that
extant studies using different time horizons obtain different results on how investors respond to
prior outcomes highlights the complexity of human decision-making and the importance of
evaluation horizon (Benartzi and Thaler 1995) and framing. Consequently, future studies on
behavioral decision-making from a broader spectrum of financial markets, securities and investors
are needed to generate a more generalized framework of investor behavior.

Consistent with Coval and Shumway (2005), such behavioral biases exert significant impact
on asset prices. We find that the shift in market makers’ afternoon risk-taking behavior, in response
to their morning trading performance results, changes subsequent liquidity and volatility at the
market level. Two current findings distinguish our study and call for future research in behavioral
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finance. First, we find a different mechanism by which professional investors bias their decisions
from Coval and Shumway (2005), although such a different bias (the house money effect)
influences volatility and liquidity in a similar fashion as reported by the previous study. Such
findings confirm Thaler and Johnson (1990)’s assertion that “making generalization about
risk-taking preferences is difficult” and calls into study a wider range of behavioral patterns in the
financial market.

Secondly, different from the results drawn from competitive market maker mechanism (in
which price distortions are quickly reversed by other peer investors), our findings show that the
biases exhibited by designated market makers can collectively influence return properties in a
persisting fashion. Professional traders such as market makers are often assumed to behave
rationally and eliminate impacts generated by individual investors’ biases. Our findings are
important since they reveal that market makers indeed exhibit behavioral biases themselves and can
shift asset price formation through their behavior. Such findings motivate future studies to
incorporate behavioral patterns into asset price formation process.

V-2 What makes investor trade in options?

1. General Description of the Program:

Option investing is a zero-sum game which is different from stock investment. We analyze what
make investors trade in options for different types of investors and the welfare implication of
trading relying on traders' performance. By utilizing a unique data that investor accounts and all
trading records are available, we address the payoff functions for the two parties and combine
investors' realized returns to try to differentiate reasons for trading. Our primary results document
a wealth transfer from individuals to institutions. Foreign investors are the most profitable group.
The result does not support market segmentation theory, information based trading and hedging
motivation. Therefore, we propose some behavioral bias (gambling) to explain our results. Our
prelimimary findings show that the profits or returns distributions for the individual investors are
the most extreme (skewed), especially on the down side. In future study, we will examine whether
indiviudals fail to perceive small probabilities and focus on large size of rewards. This is like
playing lottery, and will be crucial in understanding what drives the difference in the returns/profits
for individuals.

2.Breakthroughs and Major Achievements

Trading volume in options is huge. Option trading is now the world’s biggest business, with an
estimated daily turnover of over 2.5 trillion US dollars and an annual growth rate of around 14%.”
By June 2004, financial derivatives contracts totaling $273 trillion were outstanding worldwide, an
astonishing figure that corresponds to roughly $45,000 for every human being on earth.

2 From Building the Global Market: A 4000 Year History of Options by Edward Swan (2000), Bank for International
Settlements, www.bis.org, December 10, 2004.



The options market appears particularly attractive for investors, even though options can be more
expensive to trade due to higher transaction costs. Therefore, it is an interesting question
regarding what makes investors trade in options. In particular, we focus on the trading
motivations of individual investors in options market, given that they are well-documented as losers
by trading in equities markets. There are several studies in the stock market, but no such empirical
study yet in the options market.

Option investing is a zero-sum game which is different from stock investment. For options trading,
the preferences of the two parties are diametrically opposed, and the payoff functions for the two
parties involved in the contract sum to zero. That is, one party wins exactly what the other loses.

The main purpose of this paper is to compare the trading performance for types of investors in
options. By utilizing a unique data that investor accounts and all trading records are available, we
address the payoff functions for the two parties by tracing who initiates the trades.

The risky outcome and zero-sum payoffs involved in option trading characterize lotteries purchases.
Gambling is a hope for a better life with very low cost (Pope (1983) and Simon (1998), and it is
likely that individuals with preference for gambling trade with options. Some individuals may like
to take large chances of a small loss for a small chance of a large gain. (Markowitz(1952)).
However, individuals may fail to accurately perceive very small probabilities, they tend to
over-weight the reward probabilities (Tversky and Kahneman (1992)), and this may result in
positive skewed payoffs of lotteries. Alternatively, people tend to ignore very small probabilities
of winning, and focus on the amount of rewards (Pope(1983)).>  Our second goal is to test whether
traders’ behaviors are rational or not in options market, measuring investors’ performance. If
some investor type consistently loses money from trading in the index options, and the driving
motivations are not information-based, hedging, then we claim investors may not trade options
rationally. After establishing the irrationality of some investor type, we then look at their trades
about what kind of biases affect their trading. In particular, we examine whether individuals fail to
perceive small probabilities and focus on large size of rewards and whether such behavior result in
trading loss in trading options.

Firstly, we look at the performance across types of investors. Different from previous literature, a
unique feature of our paper is to combine investors' realized returns to try to differentiate reasons
for trading.  This study conjectures that for small investors, neither rationality (information) nor
overconfidence seems to be able to explain small investors' losses in trading options. Instead, we
expect to see a link between individuals’ inaccuracy in evaluating small probabilities and preference
toward large reward size and trading performance. Besides, the paper expects to find that
favorite/long-short bias that is well-documented in gambling markets (Ziemba and Hausch (1986))
also applies to option market.

3 Kumar (2006) provide an excellent literature review on lottery purchases.



Our primary results document a wealth transfer from individuals to institutions.  Traditionally, we
say people trade in options market for speculation or hedging purpose. If investors trade for
speculations, they should expect to get profits by trading. We expect to see that the individuals
who trade in the option market lose money from trade, suggesting a wealth transfer (quite large
economically) from retail investors to institutions (including foreign). To our best knowledge, this
is the first time that documents a wealth transfer from individuals to institutions (in particular
foreign investors), consistent with. What Barber, Lee, Liu and Odean (2006) found in equities
market.

Can market segmentation explain the return difference between institutions and small investors?
Market segmentation says that large investors prefer to trade certain types of options (e.g., long
maturity) while small investors concentrate their trades on other types of options. To test market
segmentation hypothesis, we will compare the difference in round-trip profits depending on whether
investors initiated the purchases. The finding answers the following type of questions: Do small
investors make more money (lose less money) in buys initiated by themselves than when they buy
in response to sells initiated by large institutions?  Our result does not support market
segmentation theory in that the profits/returns for the small investor group as a whole are losing
money from trade.

Informed investors tend to use options because of its inherent leverage. There may be information
driven trades but maybe not a lot since we are looking at index options rather than individual stock
where there may be lots of information asymmetry. Poteshman and Pan (forthcoming in RFS) find
that option trading volume contains information about future (individual) stock prices. They
construct put-call ratios from option volume initiated by buyers to open new positions. Stocks with
low put-call ratios outperform stocks with high put-call ratios by more than 40 basis points on the
next day and more than one percent over the next week. The economic source of this predictability
is non-public information possessed by option traders rather than market inefficiency. They find no
such predictability for the U.S. stock index, which suggest that there is no (not much) informed
trading in U.S. index options. We expect to see that informed trading does not drive our results of
individual behaviors.

There could be trades due to different interpretation of the market. Using options data, we study
investor heterogeneity by looking at the buy/sell pressure across types of investors.  Specifically,
when index call options open interest increase (say on date t compared to date t-1), do we tend to
observe that index put options open interest decrease, or increase? If latter, this seem to suggest
that some investors may become more bullish (and thus buy more calls), while others become more
bearish (and thus buy more puts). Disagreement among investors thus was widen.

If individuals lose money from trade, what makes individuals trade in options. Investors may
trade options for hedge purpose when carry large inventories in underlying markets. In this case,
investors who lose money in options market, may be profitable in the underlying market. In



Taiwan, there is no TWSE index product in the stock market,* yet the Taiwan futures exchange has
launched indexes futures since 1998. We argue that institutions may use the index futures to
hedge, and if there are loses from trading in options market, their losses in the index options are the
cost of hedging program (like insurance premium paid). We test the hedging motivation by
comparing the gains/losses or returns of investors who trade in both the index options and indexes
futures versus those that only trade options. We try two different definitions: 1), as long as an
investor appears in both futures and options database (without regards to the time difference), we
classify that investor as trading in both options and futures. 2), classify an investor as trading in
both options and futures only when he puts in 2 trades (one in index options and one in futures)
within five minutes (or 1 minutes) of each other. Of course, we may examine whether the investor
is hedging index futures position with options in the future.

If the motivations are not for information and/or hedging, then the trading loss from individuals
could be trades due to behavioral biases. Some bias causes small investors to trade in options in
certain ways. As a consequence (e.g., of some bias) small investors lose money in the options
market. Overconfidence is a well-documented behavioral bias in stock market. Barber and
Odean (1999, 2000) show investors who trade often (presumably overconfident guys) have worse
performance, but there are papers arguing that overconfidence (for professionals) sometimes
promote success and improve trading experience. It is possible that overconfident agents earn
higher returns in the options market (especially if they take on more risks). Speculators in the
options market are likely to be overconfident. After all, it is a zero sum game investing in options.
However, there are papers that argue overconfidence largely go away in the financial market when
real money is at stake. Therefore, it is an unanswered question whether individuals trade options
because of overconfidence. Overconfident investors could be the ones who trade more/often and
lose from trading, and/or investors who keep their call options position even when the market index
have been moving against them, and market index has been going down.. We find that
overconfidence can not explain our result since we find the relatively smaller losses for small
investors that trade often.

If rationality (information) and overconfidence fail to be able to explain small investors' losses in
trading options, what factors may motivate individuals’ trade in options? Kumar (2006) examine
the link between gambling preferences in stock investment and whether socio-economic and
psychological factors lead to excess investment in lottery-type stocks. Individuals who trade only
in options market may seem to be no more than gambling on future price movements. Speculators
take a position in the market; they are betting that the price of the underlying asset or commodity
will move in a particular direction over the life of the contract.

Hodges, Tompkins and Ziemba (2003) examine whether favorite bias/long-shot bias in horse-bet

* The Taiwan stock exchange has offers EFT product (Taiwan 50) since 2003. The product contains the biggest fifty
listed companies in the market, yet the liquidity is very low. Therefore, it is very hard if investors use options to
hedging ETF.



markets (particularly horse racing) applies to options markets by investigating the options on the
S&P 500 futures, the FTSE 100 futures and the British Pound/US Dollar futures. They find
evidence consistent with the hypothesis that investors tend to overpay for all put options as an
expected cost of insurance for all put options. Following the spirit of Hodges, Tompkins and
Ziemba (2003), we test if (in horse racing markets) exist for individuals in some options, and do
individuals tend to overpay for all put options as an expected cost of insurance. In this paper, we
compare the investors' profits or returns for calls versus put options, and for options of different
moneyness (investors would buy out of money options for insurance).

In addition, individuals can also speculate by selling options rather than buying options. Selling
options is even more speculative. We document the trading patterns for types of traders for the
first move (including buy/sell options strategies). Then, this paper examines whether individuals
like gambling (returns are skewed) and tend to trade out-of-the money contracts. They are expected
to lose a lot from this type of gambling, on average, yet for a small chance, some investors earn a
huge return.  We look at the profits and net open interests for different types of investors on
different subset of options (e.g. in the money versus out of the money options.) While, in the
money options have large size of rewards; out of money options have small probability of paying
off, but investors may overestimate such probabilities.

Finally we examine if investors' returns are very different for liquid option than for illiquid options,
separating the sample by number of trades per contract or per day to study the liquidity of options, This
helps answer whether some of the returns investor receive are compensation for providing liquidity.
Related to this, we can see whether individual investors are demanding or providing liquidity.

3. Summary of Research Outcomes

In summary, we use investors’ position data and transaction prices to measure investors
performance. By measuing investors’ performance, we try to explore why investors trade in
option (informational reason, hedging versus speculating, behavioral related including desire to
gamble and make rich quickly). We find that the average of winners trading volume is higher than
that of loser's trading volume, consistent with more sophisticated investors trades more and makes
more money. Market makers have the least extreme return distributions.  Their returns/profits are
mostly positive. Market makers in Taiwan options are not informed; they do not have any
information priority in options market. This is consistent with market makers who are not actively
taking on risk (speculating), and make small amounts of profits quite consistently through earning
bid-ask spreads.

Despite that institutional investors sometime lose money, but still a much higher fraction of
institutions make money than lose money compared to individual investors. As a group, institutions
are more successful than individuals. Foreign institutions are the most profitable group. It seems

8



that foreign investors are more experienced than domesitc investors. This is a huge wealth transfer
from inindiviuals to institutions (especially for foreign institutions). This has never been
documented in options market.

We classiy trades into the ones in options market only and the ones in both futures and options with
one or five minutes. The results indicate that investors who trade in both markets trade more
actively in the options than investors who trade only in the options, consistent with investors who
trade in both futures and options market are more sophisicated/ experienced. All investors
(institutions and individuals) lose from trade when they just trade in options market. It seems that
really sophisicated investors trade in both futures and options market.

The profits or returns distributions for the individual investors are the most extreme (skewed),
especially on the downside, implying individuals tend to gambling in options market. To test
whether individuals like playing lottery, this paper analyzes whether individuals fail to perceive
small probabilities and focus on large size of rewards. To address this issue, we will present
trading profits and net open interests for different types of investors in different subset of options.
We conjecture that individuals prefer out of money options which have small probability of paying
off, but investors may overestimate such probabilities.

We also find difference in the trading of investors and find that individuals tend to buy options
while institutions tend to sell options. The former is unprofitable for individuals, while the latter is
profitable for institutions. This paper conjectures that institutions may find it economically
advantageous to sell options (e.g. if options tend to be overpriced). In a follow-up analysis, we
explore what types of options individual tend to buy and what type of options institutions tend to
sell. This may shed some light on what drives the difference in the returns/profits for different
types of investors.

4 A Summary of the Post-Program Plan ( Including the Detailed Description
of Budget and Plan Adjustment of the next year )

| finished the paper, entitled “House money effect: Evidence from Taiwan options market”

co-authored with Ming-Chu Wang, Chih-Ling Tsai and Ning Zhu this Auguest, and it is currently

under review in Management Science.

| also work on a second project, entitled “What makes investors trade in options market co-authored
with Bing Han and Yi-Tsung Lee, and we have some preliminary results for now.



Since some of my co-authors are in the US, we use emails and skype to reach each other from time
to time. Besides, Chih-Ling Tsai visited me this November, while Ning Zhu visited Taiwan last
September. I also met with Ning Zhu this July by attending a conference held in China.

I may come up with most of the results of my second project with Yi-Tsung Lee and Bing Han next

May. Prof. Bing Han (University of Texas at Austin) plans to visit me next April, and I also plan to
visit the US next summer. If my co-authors will China or H.K., | plan to meet them over there.

X. APPENDIXV: MIDTERM/FINAL SELF-ASSESSMENT

PROGRAM TITLE:

SCORE

ASSESSMENT SUBJECT
(1~5, Low TO HIGH)

Importance & Innovation of the Program’s Major Tasks

Clarity and Presentation of the Report

Viability of the Program’s Approaches & Methodologies

Principal Investigator’s Competence for Leading the Program

Interface & Integration between Overall & Sub-Project(s)

Interface & Integration among All Sub-Projects

PROGRAM’S CONTENTS & PERFORMANCE

[Manpower & Expenditures

Contribution in Enhancing the Institute’s International Academic Standing

PROGRAM’S
RESULTS

Impact on Advancing Teaching or on Technology Development

Total Score
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REVIEWER’S COMMENTS & SUGGESTION:
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PRINCIPLE INVESTIGATOR’S FEEDBACK: (AVAILABLE)

Program Reviewer’s Signature:
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l.report the median # stocks in portfolios by public- vs. non-public-company employees.



2. run a probit regression with all 4,045,360 individuals with income and salary above basic standard.
The dependent variable 1s whether some one invests in the stock market, the independent variable can

include age, income, gender, and whether someone works for a public company.

3. The ratio of (deposits/stock investment), (stock investment/total wealth) averaged across

"employee and "nonemployee" from public firms and all firms.
4. check whether we did equal-weighted but please double check.

5. In table 3, define that as the firm age 1s smaller than 1 year. Add a dummy-variable of whether an
mvestor's employer 1s a newly IPO firm or not. We probably need re-run the regressions for p-values

anyway.

6. make a case that individuals can hold something similar to a market portfolio. One way is
through simulation, we can show how a portfolio consisting of randomly-selected 3/4/5 stocks can
perform

better than employer stocks.
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