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Overcoming Behavioral Biases of Agents in Financial Decision-making
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Scientific Abstract
The differences between decisions made by individuals managing their own money and those made by agents managing the money of others have long been attributed to the distinct incentives influencing both sets of investors. However, this explanation does not fully take into account the fact that people exhibit numerous systematic cognitive biases that deviate from the predictions of rational choice theory. This study seeks to examine how behavioral biases are manifested by individuals making decisions about their own money and compare the results to the ways in which behavioral biases are expressed by individuals making decisions concerning the money of others. We argue that the differences between the decisions made individuals and those made by agents could be the result not only of different incentive systems, but also of different manifestations of behavioral biases. To test this proposition, we propose to conduct an experiment focusing on three behavioral elements of financial decision-making: attitudes toward risk, ambiguity aversion and the disposition effect, each of which has important implications for understanding the principal-agent problem in the context of corporations and financial markets. If this study identifies substantial differences between how individuals managing their own money and agents managing other people’s money manifest behavioral biases, it could help clarify whether the individual or the agent is the more efficient decision maker. Consequently, this study can provide new perspectives on the legal and economic methods used to mitigate the principal-agent problem, which currently focus on the different incentives for the two groups. Moreover, Finally, the findings could help regulators determine ways to optimize the decision-making of both individuals and advisors. 
A. Scientific Background
Numerous articles written about the agency problem have examined the distinction between decisions made by individuals managing their own money and those made by agents (Grossman and Hart, 1983; Holmström, 1979; Jensen and Meckling, 1976; Ross, 1973). The common presumption is that different incentives are the cause of differences in the decisions made by the two groups. Whereas individuals managing their own money are interested in maximizing the economic value of their money, agents managing the money of others are interested not only in maximizing the economic value of the managed money, but also in enhancing their own personal welfare, which often results in a conflict of interests. This difference is often referred to as the principal-agent problem.
In general, agency conflicts may prevent financial managers from making decisions resulting in full value maximization, thus giving rise to agency costs or the expenses incurred for sustaining an effective agency relationship. According to Brealey, Myers and Allen (2011) there may be various explanations for agency costs, including reduced effort, private benefits or perks, empire building, entrenching investments and avoiding risk.  
Agency theory served as a significant basis for the development of corporate law, which principally aims to establish mechanisms to mitigate the principal-agent problem and minimize agency costs (Easterbrook and Fischel, 1991). In addition to corporate law, several other mechanisms designed to mitigate the agency problem have evolved, such as granting employee stock options or restricting managers’ stock purchases.
  
To date, few studies have tried to evaluate empirically the impact of behavioral biases on the principal-agent problem. An important example of a bias which was studied can be found in the work of Arlen, Spitzer and Talley (2002), who provide evidence regarding the endowment effect, or the observed differential between an individual’s willingness to pay to obtain an entitlement and his or her willingness to forgo one.
 They find that subjects involved in agency relationships do not exhibit a significant level of endowment effect
. Arlen and Tontrup (2015) claim that agency relationships and voting mechanisms both reduce the bias caused by the endowment effect. To test their proposition empirically, they conducted laboratory and online experiments and found that principal-agency relationships usually reduced the bias resulting from the endowment effect. 
The aim of the proposed research is to examine the manifestations of behavioral biases in individuals making decisions about their own money and in individuals making decisions about the money of others. Comparing the intensity and frequency of the operation of behavioral biases will provide insights into how the decision-making of principals and of agents differ. The research seeks to provide a more comprehensive understanding of the role of agency relationships in reducing not just one behavioral bias, but behavioral biases in general.
Research Questions: 
The hypothesis underlying this research is that different manifestations of behavioral biases in individuals and in agents will lead to variances in their decision-making processes. This working hypothesis is based on the proposition that placing individuals in an agency position reduces the importance of non-agent individuals’ narrower or more short-sighted considerations, thus enabling agents to focus on long-term value maximization considerations. In order to provide more insight into the issue, this research focuses three major behavioral aspects:
Attitudes towards Risk
According to Kahneman and Tversky’s prospect theory, which presents a descriptive model of decision-making under risk (1979), choices made among risky prospects exhibit several ubiquitous characteristics that are inconsistent with traditional utility theory. In particular, they find that such choices give rise to the certainty effect, in which people undervalue outcomes that are merely probable in comparison with outcomes that are more certain. The certainty effect contributes to risk aversion in choices involving guaranteed gains and to risk seeking in choices involving sure losses. Supporting evidence for the descriptive model presented in Kahneman and Tversky’s prospect theory has been found in numerous studies (Benartzi and Thaler, 1995; Budescu and Weiss, 1987; Fiegenbaum, 1990; Fiegenbaum and Thomas, 1988; Loewenstein, 1988; Payne, Laughhunn, and Crum, 1984; Sebora and Cornwall, 1995; Shefrin and Statman, 1993;Tversky and Kahneman, 1986, 1992).
Ambiguity Aversion

       Ellsberg (1961) demonstrated that people exhibit a persistent preference for wagering on events about which they have more knowledge of the level of risk. Ambiguity or uncertainty about probability is created when relevant but ascertainable information is lacking. Not knowing important information makes people reluctant to take either side of a bet. Ambiguity aversion has been observed in many other experimental studies using various methods and parameters (Becker and Brownson,1964; Curley and Yates,1989; Einhorn and Hogarth,1986; Kahn and Sarin,1988; MacCrimmon and Larsson, 1979; Slovic and Tversky, 1974). In most of these studies, subjects were asked to place wagers with varying amounts of information about the probabilities of winning. 
The Disposition Effect

       Shefrin and Statman (1985) identified the disposition effect, positing that investors will hold on to stocks that have lost value for too much time and will sell stocks that have risen in value too early because their aversion to incurring losses is greater than their desire to enjoy gains. As a result, people are more willing to take risks in areas where they have suffered losses. 
This phenomenon is the disposition effect. 


There is considerable empirical research about the disposition effect (Dahr and Zhu, 2006; Feng and Seasholes, 2005; Garvey and Murphy, 2004; Grinblatt and Keloharju, 2001; Locke and Mann, 2005; Odean, 1998; Shapira and Venezia, 2001). In general, the findings show that individual investors, futures traders, professional account managers, participants in   laboratory experiments and financial institutions are all subject to the disposition effect.
B. Research Objective & anticipated Significance

It is commonly accepted that behavioral biases interfere with a decision-maker’s ability to maximize economic value, thus resulting in the reduction of value at least in expectations (Shefrin, 2007). This research, by taking into account the incentives gaps and the differences in the manifestation of behavioral biases among different types of investors, may provide a tool for determining who is more likely to make better decisions. Moreover, validation of the research hypothesis can provide a deeper understanding of the existing mechanisms for influencing the incentive system and may even demonstrate any inadequacies in them. Such results could contribute to changes in the legal system that would enable it to adjust for differences in manifestations of behavioral biases. In addition, the research results, by providing evidence regarding the decision-making process of both principals and agents, are expected to yield important insights for policymakers, decision theorists, financial economists and legal scholars. These findings can help guide those policymakers currently reconsidering a regulatory reform  regarding executive compensation standards in Israel (Amendment 20 to the Company Law). In fact, this study’s results could help clarify the effectiveness of the existing methods, both market mechanisms and legal mechanisms, used to minimize agency costs. 
This research will also contribute to integrating the two branches of literature of behavioral biases and agency theory. While both of these branches of scholarship are prominent and well-developed, any integration between them is currently only in its initial stages. By advancing the understanding of the interaction and mutual influences between these two fields of study, this research has the potential to significantly influence ongoing dilemmas currently being discussed by policymakers.    
The case of long-term savings
The example of decision-making regarding pension savings offers important insights into the current research question. According to Poterba, Venti and Wise (2006), the prevailing global trend in both the private and public sectors is the transfer in retirement plans from “defined benefit” plans towards “defined contribution” plans.
 Benartzi and Thaler (2007) examined the decisions employees make about whether to join a savings plan, how much to contribute and how to invest. They found that employees are taking suboptimal decisions and offered them possible interventions designed to improve decision-making for retirement. 

Saving for retirement involves long-term saving decisions, and the many behavioral biases identified among private investors may undermine the maximization of long-term economic value (Barberis, Shleifer and Vishny,1998; Benartzi and Thaler,1995; Daniel, Hirshleifer and Subrahmanyam,1998; Shefrin and Statman,1985). Understanding the substantial differences in how these behavioral biases are expressed by among individuals managing their own pension savings as opposed to agents managing long-term investments for the pension savings of others could result in a return to a preference for managing pension savings by agents, in contrast to the current global trend of individual management of retirement funds.  
Very few studies discuss the agency problem inherent in investing for pensions. Nor do many studies address either the variance between the decisions of individual savers and those of fund managers or how different incentive schemes affect these two sets of investors. Hamdani et al. (2017) compared three long-term saving schemes and found that different schemes led to different risk-adjusted returns to the funds. Gordon (1987) addressed the fiduciary duties of on pension fund managers, taking into account the disparities between managers and savers in their incentives and their interests. This study can contribute to the professional literature by focusing not only on the incentives but also on the differences between individual savers and fund managers regarding how they manifest behavioral biases.
C. Detailed Description of the Proposed Research
1. Working Hypothesis
The working hypothesis of this research is that the impact of differing manifestations of behavioral biases by individuals and by agents leads to differences in their decision-making. The theoretical basis for this hypothesis is that placing individuals in an agency position reduces the importance of non-agent individuals’ narrower or more short-sighted considerations, thus enabling agents to focus on long-term value maximization issues. To test the hypothesis, the research will focus on investment decisions of both principals and agents.  


In addition, this research posits that different incentive schemes can lead to differences in the manifestation of behavioral biases not only between principals and agents, but among agents as well. 
2. Research Design and Method
       This research will use the experimental method to test its research hypothesis.
 The experimental design will focus on three main fields covered by behavioral literature, each of which offers significant contributions to understanding the principal-agent problem in the context of corporations and financial markets: attitudes towards risk, ambiguity aversion and the disposition effect. 
The experimental framework will follow the seminal experimental projects for each specific behavioral field: attitudes towards risk (Allais, 1953; Kahneman and Tversky,1979); ambiguity aversion (Ellsberg, 1961; Fellner, 1961); the disposition effect (Odean, 1998; Shefrin and Statman, 1985). 

The experiment will be performed on two groups
. In the first group of individuals, each of the participants will be requested to make decisions concerning his or her personal money.  The second group of managers will be instructed to make decisions for the putative corporation that he or she manages.  
To avoid the potential criticism that the different incentives of the two groups rather than behavioral biases, motivate the making of different decisions, members of the manager group will be informed that in addition to their direct payments, they will receive a generous package of restricted stocks, thus rendering their incentives comparable to those of the corporation. With the exception of the different incentive structures for the two groups, the experiment will otherwise be completely identical for both groups.

The research Experiment

In the first stage of the experiment, participants
 will be presented with a web-based questionnaire via the Qualtrics platform. Each participant will be randomly assigned to one of three roles
: individuals, agents with incentives and agents with no incentives. Each role is explained in the first screen in order to control the setting in which the participants will make their decisions. 
The sample population in the first stage of the experiment should include retail investors  but it should not include professional investors. In addition, it will not include undergraduate students who have not had the opportunity to serve as agents or to regularly make decisions about other’s people money. The sample population in the second stage of the experiment should represent professional investors, such as active investment advisors and portfolio managers.

Each group of subjects will be presented with three scenarios, each one representing one of the three areas of biases being examined: attitudes towards risk, ambiguity aversion and the disposition effect. Bias tendencies will be tested by two questions in each area under examination, and the biases will be ordered in a randomized manner. All the scenarios presented to participants will be based on well-known research in the field, with adjustments to the world of management and financial decisions. The full experimental questionnaire can be found in Appendix A. 
Attitudes towards risk will be tested by applying Kahneman and Tversky’s Asian disease scenario (1984) as an economic challenge. Thus, loss aversion responses can be determined by identifying those participants most influenced by the framing of the situation in terms of savings or losses. In the first question, loss aversion will be identified in participants choosing the plan offering a savings of $70,000 rather than the plan exposing them to a possible loss of $140,000 out of a total of $210,000 in both cases. In the second question, risk-averse participants will be identified as those choosing a plan offering a one-third probability that not a dollar would be lost and a two-thirds probability that $210,000 would be lost. 
The tendency for ambiguity aversion will be tested by adapting the classic test balls in an urn test done by Ellsberg (1961), and presenting it as a decision between stocks or firms that compete in a market. Participants read about a market that consists of three companies. One of them, red, has a 33 percent possibility of becoming a market leader and the other two, blue and yellow, have a 66 percent probability of becoming market leaders. Participants will not know how the probabilities are divided among them. If participants chose to invest in company red over blue in the first question, and then chose to invest in companies blue and yellow instead of blue and red in the second question, they will be identified as ambiguity averse.

The disposition effect testing will remain very faithful to the original study done by Shefrin and Statman (1985). In the first question, participants will be told that a stock that they bought for $50 gained and in the second question, they will be told that the same stock lost $10. They then will be asked to decide whether to sell or hold the stock for one more period, in which it has an equal probability of gaining or losing 10 percent. Those participants who want to sell the stock after it earned money but to hold it if it lost value can be identified as being subject to the disposition effect. 
The research will also examine how the context in which financial decisions are made and whether acting as individuals or as agents influences the tendency to be affected by the described biases.

The link to the questionnaire will be sent by an email, which will include basic instructions and explain the purpose of the questionnaire. Participants will be requested to answer the questions to the best of their abilities. Moreover, participants will be asked to provide personal and demographic details, including gender, age, years of education, years of experience and whether they have any managerial experience. These personal and demographic details will be aggregated to assess their influence on the tendency towards behavioral biases.  
replication with professional investors 
Professional investors are likely to be rational and to base their investment decisions on efficient analytical tools. There are numerous reasons to anticipate that the behavior of financial professionals will differ from that of nonprofessional investors due to training, regulation, market experience, information accessibility, etc. However, it is unclear whether professional investors are immune to behavioral biases. Hirshleifer (2001) argued that many behavioral patterns are so deeply rooted in human behavior that they are difficult to overcome by learning. Menkhoff and Nikiforow (2009) provided evidence for Hirshleifer’s hypothesis after testing it among fund managers. Their findings support the proposition that many behavioral biases are difficult to overcome by learning, despite the fund managers under review having had very strong incentives to learn and adopt efficient behavior. 

The second stage of the experiment will examine the interaction with individuals' background and knowledge in the context of behavioral biases in principal-agent relationships. The same questionnaire used in the first stage of the experiment will be used, this time to test the manifestation of the same behavioral biases among professional investors, such as authorized investment advisors and portfolio managers. The professional subjects will be randomly assigned to one of three roles: individual, CEO with incentives and CEO with no incentives. In addition to the customary comparative analysis among groups, there will also be an analysis of the differences between professional and nonprofessional subjects in each group to which they are assigned. 
In the second stage of the experiment, the subjects will also be asked to answer a questionnaire examining their financial knowledge. Based on the results of this questionnaire, the connections between different levels of financial knowledge and manifestations of behavioral biases in financial decision-making will be analyzed. 
                      Following the basic studies that will be used to determine the functioning of the different biases among both investors and advisors, a series of studies will be conducted to help clarify the mechanisms responsible for the differences between the two groups by analyzing how the biases function. These follow-up studies can also help determine what interventions could be used to reduce the impact of biases.
3. preliminary Results 

       A pilot experiment has been conducted as the first stage of the experiments. The pilot included 123 participants, with approximately 40 participants for each of the three roles of  principals, agents with incentives and agents without incentives. Forty percent of the participants were female, with the average age of the participants 36-years-old. On average, the participants had 12 years of experience and nearly 50 percent of them had completed studies for a master degree. Moreover, approximately 50 percent of the participants reported that they had managerial experience. For a detailed description, see the table attached as Appendix B.

The pilot results testing attitudes towards risk aversion among all three groups indicated that the managers without incentives demonstrated the highest level of risk aversion, with 65 percent of them preferring the safe alternative over the risky one, while 53 percent of the managers with incentives and 56 percent of the individuals were more open to risk. A table summarizing the pilot results for attitudes towards risk can be found in Appendix C, tables 1a and 1b. 

The pilot results testing ambiguity aversion among subjects showed that all three groups of subjects were ambiguity averse. Of the three groups, the managers without incentives exhibited the highest level of ambiguity aversion, with 77 percent of them preferring the less ambiguous alternative in the first part of the experiment and 72 percent of them preferring the less ambiguous alternative in the second part of the experiment. Of the group consisting of individuals, 67 percent
 preferred the less ambiguous alternative in the first part and 72 percent in the second part. And finally, 73 percent of the managers with equity-based incentives preferred the less ambiguous alternative in the first part and 54 percent preferred such alternatives in the second part. A table summarizing the pilot results for attitudes towards risk can be found in Appendix C, tables 2a and 2b.


Like the other behavioral biases tests in the experiment, the pilot results for the disposition effect also indicated that all groups of subjects exhibited biases. In contrast to the preliminary results regarding the other biases tested in the experiment, the group consisting of individuals exhibited the highest level of disposition effect, with72 percent of the individuals preferring to hold the losing stock and 58 percent of them preferring to sell the winning stock. Sixty-seven percent of the managers without incentives preferred to hold the losing stock and 53 percent of them preferred to sell the winning stock. Finally, 62 percent of the managers with equity-based incentives preferred to hold the losing stock and 55 percent of them preferred to sell the winning stock. A table summarizing the pilot results for attitudes towards risk can be found in Appendix C, tables 3a and 3b.


Using the demographic data and the experiment treatment an econometric analysis was conducted according to the following binary response model:
P(y=1|x)=G(β0+ β1x1+…+ βkxk)=G(β0+xβ)

In this model, y is the conviction
 of all three behavioral biases and x is the full set of explanatory variables, such as the personal characteristics, including gender, higher education, professional experience, as well as the experimental assignments, such as individual or manager, and fixed salary or equity-based compensation. G is a function taking on values strictly between zero and one: 0<G(z)<1, for all real numbers z. A logit model was utilized, in which G is the logistic function:

G(z)=exp(z)/[1+exp(z)]


The significant explanatory variables in the model are: age, managerial experience and the fact that the subjects were assigned to the group of managers with a fixed salary. The other explanatory variables did not exhibit any significant marginal effect on the tendency for behavioral biases. A table summarizing the econometric analysis results can be found in Appendix D.
4. Research Facilities and Resources
       The full study proposed herein requires two masters' degree students to assist in the lab and survey-based experiments. They will help organize the different groups for the experiment and assist in conducting it. In addition, one doctoral student will be needed to assist in the collection of data about reforms in a numbers of areas in other OECD financial exchanges. The database of the World Federation of Exchanges will be used for this purpose, despite its limitations in scope. Consequently, a comprehensive comparative analysis delving into each of the exchanges separately will need to be conducted. 

The study will rely on convenient sampling
 tools. For convenient online sampling and RA
 to sample students for paper and pencil questionnaires, the Sheolonia will be used at the Hebrew University and the Parallel service at Ben-Gurion University. For better quality sampling, we will collaborate with survey firms, such as the B.I
 and Lucille Cohen Institute with which one of the principal investigators has worked in the past. We will also use mTurk and oDesk, which one of us has used before in other studies. 
We will be using the Behavioral Economics Insights Lab (BEIL), led by Dr. Eyal Pe’er and which operates within the Graduate School of Business Administration at Bar-Ilan University. The lab includes two spaces for conducting experiments. The first space is smaller and intimate and accommodates up to eight participants at a time, with high separation and control over each individual participant, as well as options for conducting dyadic and group studies. The workstations are equipped with MediaLab and DirectRT software, as well as web-based access to Qualtrics surveys. The second, larger room includes 24 workstations and is used for larger-scale studies. The workstations have web access to Qualtrics surveys as well as to other software, such as Z-Tree. The lab is managed by a full-time doctoral student and maintains a system of registration for experiments, whereby participants receive alerts about new studies and can sign up for available time-slots, and experimenters can track participants’ sign-ups and participation. 
5. HAZARDS and Mitigations
       Due to space limitation, we will outline only briefly that every policy-oriented empirical research project faces some well-known possible hazards related to a variety of factors not originally planned for in the experimental design. Rather than engaging in a more precisely focused pilot prior to making any more expensive incentives-compatible experiments, we have also examined others factors which might be investigated, expanding on the results from the study’s first two stages. For example, we might explore the importance of when the outcome of the investment becomes known to the players to account for examples of counterfactual reasoning. In addition, we might replicate some of the studies to determine whether variations in people’s experience and education might be responsible for some of the experiment’s findings. In addition, we hope this research will avoid a common mistake of offering a set of policy solutions to reduce bias in investors based solely on this one area of study, as the gap between academic experiments and policy contexts demand that a variety of institutional factors beyond behavioral effects be taken into account. At the same time, as the work plan in the appendix indicates, it is our intention to write not just an empirical paper but also policy-oriented papers at the conclusion of the study which will synthesize the study results with the other existing literature in the field and which will provide a more in-depth discussion of evidence-based policy making in this context. 
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Appendices

Appendix A: The Experiment 
General Instructions
Individual group 

In the following screens, you will face three financial decisions scenarios regarding your own personal money. Please choose the best option as you see it. A lottery for a $100 Amazon coupon will be drawn among those who choose the best answers.
‘Agent with incentives’ group

As a CEO of a public company, you are being compensated for your work by salaries, bonuses and a significant share of the company stocks. In the following screens, you will face three financial decisions scenarios as part of your role in the company. It is your job to choose the best option as you see it. A lottery for a $100 Amazon coupon will be drawn among those who choose the best answers.

‘Agent without incentives’ group

As a CEO of a public company, you are being compensated for your work by fixed salaries. In the following screens, you will face three financial decisions scenarios as part of your role in the company. It is your job to choose the best option as you see it. A lottery for a $100 Amazon coupon will be drawn among those who choose the best answers.
Attitudes towards Risk
 (PRIVATE GROUP)

A private investment that you made is about loss 210,000 USD. Two alternatives to manage the challenge have been proposed: 
If you will adopt Program A, 70,000 USD will be saved. 
If you will adopt Program B, there is a one-third probability that 210,000 USD will be saved and a two-thirds probability that not a dollar will be saved. 

Which program do you choose? 
a. Program A

b. Program B

Next screen:
Another Private investment that you made is on the verge of yielding a loss of 210,000 USD. Two alternatives to manage the challenge have been proposed: 
If you will adopt Program C, 140,000 USD will be lost.
If you will adopt Program D, there is a one-third probability that not a dollar will be lost and a two-thirds probability that 210,000 USD will be lost. 

Which program do you choose? 
a. Program C

b. Program D

 (CEOs GROUP)

Your company is facing a financial destress that will cause a loss of 200,000 USD. Two alternatives to manage the challenge have been proposed:
If you will adopt Program A, 70,00 USD will be saved. 
If you will adopt Program B, there is a one-third probability that 210,000 USD will be saved and a two-thirds probability that not a dollar will be saved. 

a. Program A

b. Program B

Next screen:

Another financial destress occurs in your company, and it is about to cause a loss of 210,000 USD. Two alternatives to manage the challenge have been proposed: 
If you will adopt Program C, 140,000 USD will be lost.
If you will adopt Program D, there is a one-third probability that not a dollar will be lost and a two-thirds probability that 210,000 USD will be lost. 

Which program do you choose? 
a. Program C

b. Program D

 Ambiguity Aversion
A market consists of three companies. You have the following information: 
Company ‘red’ has 33% chance to become the market’s leader. 
The other two companies, blue and yellow, have a 66% combined chance, to become market’s leader; the way the odds split between B&C is unknown. 

(PRIVATE GROUP)

Investing your money in the company that becomes the market’s leader, will yield 50% rate of return.  Investing in the wrong company will yield back the same amount that was invested. 

In which of the following do you choose to invest $200,000: 

a. Stock red

b. Stock blue

Now, you are allowed to invest your money in two companies. In which of the following do you choose to invest 100,000 USD + 100,000 USD:  

a. Stocks yellow&red

b. Stocks blue&yellow


(CEOs GROUP)

Investing your company’s resources in the company that becomes the market’s leader, will yield 50% rate of return.  Investing in the wrong company will yield back the same amount that was invested. 

In which of the following do you choose your company will invest 200,000 USD: 

c. Stock red

d. Stock blue

Now, you are allowed to invest your company’s resources in two companies. In which of the following do you choose your company will invest 100,000 USD + 100,000 USD: 

e. Stocks yellow&red

f. Stocks blue&yellow 

 The Disposition Effect

 (PRIVATE GROUP)

One month ago, you purchased 4,000 stocks of a single company, for $50 each. You have just found that the stock is now selling at $40 and you must decide whether to sell it or to hold it for one more period of time (there are no taxes or transaction costs). During this period, the stock will either increase in price by $10 or decrease in price by $10. 

You need to decide between two options:

a. Sell the stock

b. Hold the stock for one more period

One month ago, you purchased 4,000 stocks of a single company, for $50 each. You have just found that the stock is now selling at $60 and you must decide whether to sell it or to hold it for one more period of time (there are no taxes or transaction costs). During this period, the stock will either increase in price by $10 or decrease in price by $10. 

You need to decide between two options:

a. Sell the stock

b. Hold the stock for one more period

(CEOs GROUP)

One month ago, your company purchased 4,000 stocks of a single company, for $50 each. You have just found that the stock is now selling at $40 and you must decide whether to sell it or to hold it for one more period of time (there are no taxes or transaction costs). During this period, the stock will either increase in price by $10 or decrease in price by $10. 

You need to decide between two options:

c. Sell the stock

d. Hold the stock for one more period

One month ago, your company purchased 4,000 stocks of a single company, for $50 each. You have just found that the stock is now selling at $60 and you must decide whether to sell it or to hold it for one more period of time (there are no taxes or transaction costs). During this period, the stock will either increase in price either by $10 or decrease in price by $10. 

You need to decide between two options:

c. Sell the stock

d. Hold the stock for one more period
Appendix B: Descriptive Statistics

	
	Individuals
	Managers + Incentives
	Managers + No Incentives

	N=123
	38
	43
	42

	
	Mean
	Median
	SD

	Age
	36.3
	37
	8.274

	Experience (years)
	12.09
	12
	7.783

	Gender
	Male
	Female

	
	60.9%
	39.1%

	Managerial Experience
	No
	Yes

	
	51.3%
	48.7%

	Education
	High School
	BA
	MA
	PhD

	
	8.9%
	38.2%
	48.8%
	4.1%


Appendix C: Preliminary Results
Attitudes towards Risk

Table 1a: The Experiment

	Out of a loss of 210,000$:

	Framing
	Treatment A
	Treatment B

	Positive
	70,000$ will be saved
	A 33% chance of saving all 210,000$, 66% chance of saving noting

	Negative
	140,000$ will be lost
	A33% chance of losing nothing, 66% chance of losing 210,000$


Table 1b: Results

	
	Individuals
	Managers + Incentives
	Managers + No Incentives

	Treatment A (Positive)
	56.76%
	53.66%
	65.12%

	Treatment B (Negative)
	56.76%
	58.54%
	60.47%


Ambiguity Aversion
Table 2a: The Experiment

	Stock A has 33% chance to become a market leader

	Stocks B & C has 66% chance combined to become a market leader

	Gamble A1
	Gamble B1

	Stock A
	Stock B

	Gamble A2
	Gamble B2

	Stock  A & C
	Stock B & C


Table 2b: Results

	
	Individuals
	Managers + Incentives
	Managers + No Incentives

	Gamble A1
	67.57%
	73.81%
	77.27%

	Gamble B2
	72.97%
	54.76%
	72.09%


Disposition Effect
Table 3a: The Experiment

	4000 Stocks purchased for 50$ each are now selling at 40$ each:

	Sell the stocks
	Treatment A

	Hold the stocks for one more period
	Treatment B

	4000 Stocks purchased for 50$ each are now selling at 60$ each:

	Sell the stocks
	Treatment A

	Hold the stocks for one more period
	Treatment B


Table 3b: Results

	
	Individuals
	Managers + Incentives
	Managers + No Incentives

	Treatment B (Losing stock)
	72.22%
	62.50%
	67.44%

	Treatment A (Winning stock)
	58.33%
	55%
	53.49%


Appendix D: Econometric Analysis

	 
	The odds of Behavioral bias

	
	(1)
	(2)
	(3)
	(4)

	Age
	-.248
	-.223
	-.437*
	-.410

	Gender (Male)
	-.816
	-1.213
	-1.531
	-1.669

	Managerial Exp
	1.918
	1.793
	2.474*
	2.266*

	Experience (years)
	.080
	.057
	.219
	.206

	Manager
	--
	18.630
	--
	17.821

	No incentives
	--
	--
	2.506*
	1.857

	Constant
	3.932
	-14.589
	7.582
	-10.179

	observations
	111
	111
	111
	111

	Pseudo-R²
	.179
	.292
	.295
	.347


Each column represents a different regression. Logit regression model. The dependent variable is the manifestation of all three behavioral biases tested in the experiment The independent variables varies between the columns and include: gender, managerial experience, years of professional experience, and the different experimental treatments: individual v. manager and fixed salary v. equity based compensation. *, **, *** indicate statistical significance at the 10%, 5%, and 1% levels, respectively. 
� For more onliterature on these mechanisms, see K. Murphy, K.,  “Executive Compensation,” in O. Ashenfelter and D. Card eds., Handbook of Labor Economics 3(b), Ch. 38 (1999), 2485-2563; J. Core, J., W. Guay, and D. Larcker, “Executive Equity Compensation and Incentives: A Survey,” Economic Policy Review – Federal Reserve Bank of New York (2003), 9(1) (2003),, 27-50; L. Bebchuk, L. and J. Fried, Pay Without Performance: The Unfulfilled Promise of Executive Compensation, Harvard University Press, Cambridge, MA (2004); X. Gabaix, X., and A. Landier, “Why Has CEO Pay Increased So Much?,” Quarterly Journal of Economics 123 (2008), 49-100. 


� For example, see J. Arlen, M J., Spitzer M, and E. Talley E., “Endowment Effects within Corporate Agency Relationships,” The Journal of Legal Studies 31, No. 1, Part 1 (2002), 1-37 presents the results of an experimental test for endowment effects amongfor subjects situated in an agency relationship that typifies many firms. They found that such subjects do not exhibit significant endowment effects, in contrast to effects despite of the existing evidence that individuals, who frequently exhibit endowment effects.


�	A “defined benefit” plan promises a benefit determined by a formula that typically takes into considerationincludes an employee’s salary history and length of employment. A “defined contribution” plan specifies how much goes into a worker’s retirement account, and transfers much of the decision-making authority about whether to participate, how much to save, and how to invest from the employer to the employee. 


� The salience of experiments as research methodology in the field of law and is presented in J. Arlen, J. and E. Talley, “Experimental Law and Economics,” Experimental Law and Economics, J. Arlen and J., E. Talley, eds.;, Edward Elgar, 2008; NYU Law and Economics Research Paper ( 2008); No. 08-30.  





�It is not clear which individuals or subjects do not experience the endowment effect – private investors or money managers or both.





�Does this reflect your meaning? This explanation is not entirely clear.


�In view of the later description of study participants, the description of participants is somewhat confusing. It should be clarified.


�Perhaps you should explain who are the participants and how are they selected.


�Does this correctly reflect your meaning?


�Do you mean first and second stages of the experiment, or the first and second questions? At the beginning of this section, you write that the pilot was on the first part of the experiment.


�Do you mean sum here? Or connection? Or interaction?


�Why are pilot studies referred to in the future tense here, while they were discussed as if they were earlier conducted in the previous section? Do you mean perhaps just “The study?


�What is meant by RA here?


�What is the B.I.?





