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Abstract

In 2009 the global markets experienced a crash the likes of which had not been seen since
the Great Depression. This paper seeks to use principles of behavioral finance to analyze
the economic climate generated before, after, and during a "bubble" period. The efficient
market model presented by Eugene Fama is unable to explain the phenomenon known as
a bubble period. Using traditional and nontraditional stock indicators, this paper will
examine the correlation between volume and price in relation to the climate in which
bubbles are generated.
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CHAPTER 1
INTRODUCTION

On March 5, 2009, the Dow Jones industrial Average slid to 6,594.44,
down from its high of 14,164.53 on October 9, 2007. Banks are restricting
lending, thus interfering with consumer spending and businesses' ability to
pay costs—let alone grow. As of January 2009, the unemployment rate had
skyrocketed to 9.5% with 7 million more people unemployed than in
December 2007. Home prices have dropped in many areas, with prices in 20
metropolitan areas declining by 18.7% from March 2008 to March 2009. The
foreclosure rate reached a record high of 3.85% in the first quarter of 2009.

The U.S. entered into a recession the likes of which has not been seen since the

Great Depression. "The Economic crisis of 2008 is believed to have occurred because of
global inflation, increased unemployment, high oil and food prices, a declining dollar

value, a horrible housing market, and a subprime mortgage crisis."2 These factors
contributed greatly to the creation and ultimate destruction of the recent market bubble.
Before the crash banks were issuing risky mortgages to individuals who later were unable
to pay them. These toxic assets were packaged with a few good loans and resold to

investors. These packages were labeled AAA, highest rating for a security, and sold to
investors. As individuals began to default on the their loans and mortgages the market
crashed. Looking back it is clear to see that banks were allowed to issue extremely risky

1 Seattle University Law Review. 33 Seattle Univ. L. R. 1, The Bank Bailout: A
license for Sovereign Securities Fraud.

2 Wiki.Lexisnexis.com, "Economic Crisis 2008 and 2009," http://wiki.lexis

nexis.com/academic/index.php?title=economic_crisis_208, accessed [4/4/10].

loans in hopes of high returns. Historically global governments have been unsuccessful
in implementing proactive solutions to the excessive risk banks take on.

Individuals believed that the housing market would continue to rise. According to
the S&P/Case-Shiller national home-price index, between 1997 and 2006 American
home prices rose by 124%.3 Additionally by 2006 a fifth of mortgages in the U.S. were

considered subprime.4 Subprime refers to loans that involve excessive, or high, risk.

Excessive home returns led investors to become overconfident and take on excessive risk.

This excessive risk taken on by banks and resold to investors generated a large bubble in
the financial market. Eventually the bubble popped and as a result the United States
entered into a recession.

Large financial institutions were faced with a liquidity problem. In an effort to
keep banks, and other financial companies, from filing bankruptcy the government

stepped in and developed several programs. One of these programs TARP, the Troubled
Assets Relief Program, was developed to provide liquidity to large companies in the
financial industries. In October of 2008 the United States Treasury invested $205 billion
in 707 Banks.5 While the aftermath of the recession is still being sorted out, it is
important to examine the causes leading up to the current recession.

This paper focuses on depicting the climate in which bubbles are generated.

Behavioral finance, a new field of study, examines human psychological behavior in

3 The Economist, "CSI: Credit Crisis," October 18th, 2007

4 Ibid, 1.
5 AGENCY GROUP, 01. "TREASURY RELEASES TARP WARRANT
DISPOSITION REPORT." FDCH Regulatory Intelligence Database (n.d.): Business
Source Premier.

regards to investing. Understanding the causes of bubbles can help us to avoid or
minimize future recessions.

In order to discuss the climate in which bubbles are generated it is important to

understand key concepts and terms associated with behavioral finance. Understanding
concepts like noise traders versus arbitrage investors is a key element to understanding
the development of bubbles. Chapter 2 will review basic fundamentals and theories
associated with financial markets.

Expanding on the key concepts discussed in Chapter 2, Chapter 3 uses the key

concepts and theories to examine past research and studies. Behavioral finance is a new
and fast growing field. Countless studies have been conducted to illustrate the relevance

of this new field of study. The research and studies outlined in this chapter provide a
basis of how this paper expands on past research. This paper seeks to expand on past

research, using key concepts of behavioral finance in relation to the climate in which
bubbles are generated.

In order to effectively depict the climate in which bubbles are generated

appropriate methods and data were used to test the relevance of this study. Chapter 4
illustrates the methods and data used. Multiple regressions are run to illustrate the

climate in which bubbles are generated. Using both traditional and nontraditional stock

indicators illustrates the life cycle and causes of bubbles. A majority of the data used in
this study were obtained through public websites, such as Yahoo Finance. The data
collected depicts two separate bubble periods. The first bubble depicted is the dot.com
bubble of the early 2000s. The second bubble depicted is the recent real estate crash.

The dot.com bubble and recent real estate bubble depict the before, during and after
climate of bubbles.

The results of this study provide empirical evidence regarding the nature of

bubbles. Chapter 5 examines the results of the two separate series of regressions and
compares their findings. Analyzing the data collected from the regressions and applying
key concepts is critical in further understanding the nature of bubbles. Bubbles are not
rational, behavioral finance provides theories to explain the irrational.

Finally, Chapter 6 concludes the results of this study. This chapter summarizes

the results and conclusions that can be drawn from this research. The results of this study
can be used to predict the potential rise of new bubbles and even help individuals avoid

taking extreme risk in pursuit of unachievable returns. The recent rise and fall of the real
estate bubble is a key example of how more research needs to be conducted to better

understand the nature of bubbles. We can be confident that this recent bubble will not be
the last, but rather one of many to come in the future. The goal of this paper is to further
understand bubbles so that their impact can be minimized.

CHAPTER 2

THEORY AND KEY CONCEPTS

To understand the climate in which bubbles are formed one must understand key

concepts associated with the financial markets and behavioral finance, starting with a
basic understanding of today's financial markets. Understanding the fundamentals of
behavioral finance will create a base from which to extrapolate unique variables and

gather data. Behavioral finance is a new field of study, which helps us to understand how
markets move and, more importantly, why they move. This section will focus on

defining, in detail, concepts such as noise trader versus arbitrageur, reaction behavior,
feedback loop, overconfidence, herding behavior and gambler's fallacy. These key

concepts will allow us to comment on past research conducted in the field of behavioral
finance, which in turn will allow us to better understand the climate in which bubbles are
generated.

Understanding today's financial markets is paramount to understanding the

climate in which bubbles are created. Financial markets allow investors the opportunity
to buy and sell various securities such as bonds, bills, stocks, and commodities. This

paper will focus solely on the buying and selling of stocks. Understanding what stocks
are is paramount to understanding the climate in which bubbles are generated. Simply
speaking, stocks or shares are certificates of ownership that a company issues.

Companies sell shares in an effort to raise money, and the initial sale of shares is referred

to as an IPO or Initial Public Offering. The price for the initial offering is determined
using many metrics, including comparisons to other companies in similar sectors with
similar past earnings. Once a company has gone public, anyone is able to purchase and
sell shares of the company.

When Firms need to raise capital they may choose to sell ox float
securities. These new issues of stocks, bonds and other securities typically are
marketed to the public by investment bankers in what is called the primary
market. Trading of already issued securities among investors occurs in the
secondary market. Trading in secondary markets does not affect the
outstanding amount of securities; ownership is simply transferred from one
investors to another.

There are two types of primary market issues of common stock.
Initial public offerings, or IPOs, are stocks issued by a formerly privately
owned company that is going public, that is, selling stock to the public for the
first time. Seasoned equity offering by companies that already have floated

equity.1
Floating refers to the number of shares a company issues. Once a company has gone

public the company can continue to issue more shares in an effort to raise additional

capital. Companies can also buy back shares in an effort to maintain their majority
position. When a company repurchases outstanding shares, the stock price tends to
increase following the fundamental concept of supply and demand. Predicted future

earnings and dividends also determine share prices. While this concept is simple, it is
critical to understand that share prices fluctuate significantly due to demand. Because

"80 to 90 percent of the stock market is owned by professionally managed funds, such as

pension plan, mutual funds, and insurance companies,"2 as institutions purchase and sell

1 Zvi Bodie, Alex Kane, and Alan Marcus, Essentials of Investments 8th Edition
(New York, NY: McGraw-Hill 2010), 53.

2 Allan Roth, How a Second Grader Beats Wall Street (Hoboken, NJ: John Wiley
& Son, Inc.), 9.

shares the price fluctuates. Large institutions, such as hedge funds and mutual funds,
conduct the vast majority of trading and are responsible a majority of price fluctuation.

Individuals trading shares constitutes for an extremely small portion of the market. The
irrational behavior that generates bubbles is not isolated to individual investors but
institutions as well.

Demand is critical when examining the core principles of this paper; demand can
be generated through various means, many of which do not conform to the efficient
market model.

The efficient market hypothesis (EMH) suggests that it is hardly ever
possible to make money by stock selection - after taking account of
transaction costs and the riskiness of the strategy. This is because there are so
many informed traders in the market that the price of the stock is always kept
arbitrarily close to fair value. So the EHM implies P=V at all times.

Of course when Eugene Fama refers to efficient markets, he is speaking more about the
ability of arbitrageur investors to act quickly and reestablish what Fama would call

equilibrium. Following Fama's original theory, many economists have expanded on the
efficient market hypothesis. Today there are three accepted forms of the EMH: strong,

semi- strong and weak. The strong form implies that all information including public,

private and insider is reflected in the price of a share. Semi-strong implies that only
public information including volume, earnings, and trading price is available. Weak form
efficiency states that only historical information is readily available. Investing strategies
such as passive and active are based on these three forms of the EMH. These investment

strategies are commonly used by fund managers in an attempt to consistently beat the

3 Keith Cuthbertson and Dirk Nitzche, Investments 2nd Edition (Hoboken, NJ:
John Wiley & Sons, LTD 2008), 13.
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market. If markets are truly efficient, strong form, then beating the market is nearly
impossible. If the strong form is true, then selecting the "winning" stock can only be
attributed to luck. Clearly this is not the case and markets are not nearly as efficient as
Fama once believed. Fund managers employ countless strategies in an effort to
consistently beat the market. No perfect strategy has been discovered. If such as strategy

does exist it would surely be kept secret. It is important to understand that efficient
market models fall short because investors are not rational. For example prices of shares

fluctuate on a daily basis, even when new information is not released. In a perfectly

efficient market, stock prices would fluctuate only when new information is released.
Investors do not act rationally. Investors do try, however, to reduce their risk while
still maximizing returns. It is important to understand that investors are willing to take on
more risk, especially in good times, in pursuit of higher returns. Markets are not

efficient, however there are opportunities for investors to take advantage of these

inefficiencies without taking on risk. These types of transactions are referred to as
arbitrage.

Arbitrage investors seek to sell shares that are overpriced and use those profits to
purchase stocks that are underpriced. Arbitrage seeks to eliminate risk while still
maintaining a profitable return. Consider this simple example: "a security that is priced
differently in two markets. A long position in the cheaper market financed by a short
position in the more expensive one will lead to a sure profit. As investors avidly pursue

this strategy, prices are forced back into alignment, so arbitrage opportunities banish
almost as quickly as they materialize."4 Arbitrage Pricing Theory is centered on the

Bodie, Kane and Marcus, 213.

concept of reducing risk. APT, Arbitrage Pricing Theory, attempts to use diversification
to eliminate nonsystematic risk. Risk that can be reduced or eliminated is referred to as
nonsystematic risk. Risk factors common to the whole economy are referred to as
systematic risk.5 Systematic risk cannot be reduced or eliminated. APT reduces
nonsystematic risk through diversification. Diversification reduces risk by exposing a

portfolio to numerous securities across numerous asset classes and sectors. For example
the Wilshire 5000 is an index fund that contains all stocks traded on the U.S. stock
exchange, this is an example of an extremely diversified index. Additional theories and
methods are commonly used to reduce a portfolio's exposure to risk.
William F. Sharpe developed the Capital Asset Pricing Model, CAPM, in 1960.
CAPM "predicts the relationship between the risk and equilibrium expected returns on

risky assets."6 CAPM is commonly used to evaluate the systematic and nonsystematic
risk for a portfolio or holding. CAPM is calculated using the following equation:

E{Ri) = Rf + foiEiRm) - Rf)
Ri represents the total return on the investment. RF represents the risk free return. Risk

free returns are secure investments, such as treasury bills. Beta, fij, is a measurement of
the volatility of the investment in relation to the total market. Finally, RM is the expected
market return of the investment. In order to successfully employ CAPM, a few
assumptions must be made. "CAPM assumes investors are rational, single-period
planners who agree on a common input list from security analysis and seek mean-

5 Ibid, 146.
6 Ibid, 190.
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variance optimal portfolios."7 Assuming investors are rational is a large assumption to
make. The EMH illustrates how markets are not rational and therefore investors are not

rational. It is important to understand that CAPM and APT are two methods commonly
used by both institutional investors and individual investors. This paper focuses on the
irrational behavior of institutional and individual investors when they take on excessive
risk. In addition to risk, many methods are used to determine the trading price of a
holding.

Price-to-Earning ratio is a commonly used ratio when attempting to determine a

stock's value. The Price-to-Eamings ratio is one of many ways to determine if a stock is
undervalued or overvalued. The Price-to-Earning ratio is calculated by dividing the

purchase price of a share by its annual earnings per share. Economists such as Basu have
found that "low P/E portfolios did earn superior returns on a risk-adjusted basis."

Arbitrage investors use calculations such as P/E ratios to evaluate an asset. This is
because arbitrage investors are extremely rational and risk adverse, and they base their
actions on economic fundamentals. Arbitrageurs "trade to ensure that if a security has a

perfect substitute - a portfolio of other securities that yields the same returns - then the
price of the security equals the price of that substitute portfolio. If the price of the

security falls below that of the substitute portfolio, arbitrageurs sell the portfolio and buy
the security until the prices are equalized, and vice versa if the price of a security rises

7 Ibid, 190.

8 S. Basu, "Investments Performance of Common Stock in Relation to their PriceEarning Ratios: A Test of the Efficient Market Hypothesis," Journal ofEconomic
Perspectives Volume 18, Number 3, 1977: 681.
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above that of the substitute portfolio."9 The goal of arbitrageurs is to generate profits
without taking on risk:

For instance if oil is being quoted by one trader at $70 per barrel and
by a trader on another exchange at $75 a barrel, then you can get on the phone
(or computer network) and purchase at $70 and simultaneously sell to the
other trader at $75 per barrel. You never see the oil but you make $5 on the
deal (excluding transaction costs) - which is virtually risk free, as the two

trades are undertaken simultaneously.1

While these trades are virtually risk free, the window of time in which to make these

trades is limited. Over time the market will readjust to an equilibrium in which profits
cannot be generated by simultaneous trading.

In today's market a majority of investors are not rational: "Some speculators might
not forecast returns based on fundamentals but merely on 'rules of thumb,' which they
see (or think they see) in the data."1' These investors are known as noise traders. A

noise trader does not use rational information to select companies; because of this it can
be extremely difficult to understand the investment strategies and selections. The
irrational behavior of noise traders generates excessive risk, which the arbitrage investor,

along with the noise trader, must bear. It is also important to note that in many cases it is
impossible to tell the difference between an arbitrageur and a noise trader. Sherfin and
Statman describe the impact of noise traders on the efficiency of markets:
In markets where prices are efficient, there is a single, specific variable
that drives the mean-variance efficient frontier, the return distribution of the
market portfolio, and the premium for risk, the term structure, and the prices
of options. This single driver is the minimal amount of new information
9 Andrei Shleifer and Lawrence H. Summers "The Noise Trader Approach to
Finance," Journal ofEconomic Perspectives, Volume 4, Number 2, 1990: 20.
10 Cuthbertson and Nitzsche, 15.
11 Cuthbertson and Nitzsche, 14.

12

necessary to infer changes to the return distribution of the market portfolio.
Noise traders introduce a second driver into the market and drive prices away

from efficiency.12
This relationship between arbitrage investors and noise traders is the central theme of this
paper. Arbitrage investors avoid risk, while noise traders generate excessive risk. One
example of this is the concept and practice of mental accounting.

Investors create diversified portfolios to reduce their risk. Mental accounting

occurs when an investor purchases assets independently, without thinking about the entire
portfolio. "The decision to purchase a new security and open a new mental account does
not include the investment's correlation with other investments because the mental
accounts do not interact with each other."13 Mental accounting increases an investor's
risk because the portfolio is not logically diversified. To reduce risk and develop a

diversified portfolio, a rational investor will purchase stocks that move in opposing
directions:

For example, Stocks A and B have approximately the same return and
variation in stock price over time. Both stocks experience large price changes.
However, notice that when stock A is advancing stock B is often declining.
Because stock A and B frequently moves in opposite directions, buying both
stocks creates a portfolio with reduced risk.

Correlation measures the degree to which stocks move in the same, or a different,
direction. Correlation depicts how well a portfolio is diversified. Large institutions

perform countless calculations to determine the correlation of their total portfolio. These

12 Hersh Shefrin and Meir Statman, "Behavioral Capital Asset Pricing Theory"
The Journal ofPsychology and Financial Markets, 1994, 324.

13 John R. Nofsinger, The Psychology of Investing, 2nd Edition. Pearson
Education, Inc, 2005, 55.

14 Nofsinger, 56.

13

calculations do not eliminate risk completely, and even large fund managers will still act
irrationally. Many economists believe that the irrational behavior of noise traders creates
the phenomenon known as a bubble.

Throughout history we have seen numerous bubbles. The South Sea Company

(1720), railway mania (1840), Florida speculative building (1926), Nifty Fifty (1970),
sports cards and comic books (1980), dotcom (2000) and the recent real estate bubble are
all examples of this economic phenomenon. The creation of a "bubble" begins when a
stock price rises with the anticipation of high returns, generally due to new information
being released that attracts arbitrage investors. As rational investors purchase the stock,

the stocks begin to attract attention, and more investors latch onto the stock in hopes that
it will continue to rise. This in turn creates demand, which further over values the stock,
pushing the price higher and higher. This continues until the "bubble" simply gets too
big and the inevitable happens. Pop; the price falls drastically. Fisher and Statman

illustrate the unpredictable nature of bubbles and the sentiments carried by investors.

"Bubbles do not inflate forever, contrary to the expectations of individual investors, and
bubbles do not burst as soon as they are formed, contrary to the expectations of

institutional investors."15 This roller coaster of price fluctuation cannot be explained
using efficient market models. Behavioral finance attempts to explain this phenomenon

by examining an investor's irrational behavior. "These irrationalities fall into two broad

categories: first, that investors do not always process information correctly and therefore
infer incorrect probability distributions about future rates of return; and second, that even

15 K.L. Fisher and M. Statman, "Blowing Bubbles," The Journal ofPsychology
and Financial Markets, Vol. 3, 2002, 64.

14

given a probability distribution of returns, they often make inconsistent or systematically
suboptimal decisions."16 It is important to remember that professional investors can, and
do, act irrationally.

Information is power. The constant fluctuation of global markets is caused by the

constant release of new information and the reactions of investors. As new information is
released, investors react and sell their shares or purchase new shares. It is important to
understand that each investor may react differently to the same news. This can cause
havoc:

Economic releases move markets. The markets - including bonds,
stocks, foreign exchange, and commodities - usually move quickly.
However, market analysts sometimes make mistakes, initially focusing on
wrong interpretations of economic news. Traders and investors want a quick
buy or sell verdict based on some hurried rule-of-thumb analysis. Yet the data
are complex and initial impressions can be at odds with more in-depth
analysis. The problem is that markets can turn on a dime once it becomes
evident that for a given economic release the initial, superficial interpretation

is wrong.17
Investors interpret information differently. Figure 2.1 (see page 15) illustrates the
market's ability to respond to new information. Figure 2.1 clearly illustrates that prices
tend to level out roughly 12 minutes after new information is released. This provides a
limited time for investors to react to new information. Investors are unable to know why
other investors are purchasing or selling shares. It could be for irrational reasons.

Different interpretations can be caused by a number of factors. Investors have a tendency
to overreact to both positive and negative information.

16

Bodie, Kane and Marcus, 262.

17 Mark Rogers, Handbook of Kev Economic Indicators. 2nd Edition, McGrawHill, 1998, 3.

15

FIGURE 2.1

STOCK RESPONSE TO NEW INFORMATION

■♦— Midday-Positive
*
Mid day-Negative

C

iS

e
U

15

5

0

5

10

Minutes relative to mention

Source: Zvi Bodie, Alex Kane, and Alan Marcus, Essentials of Investments 8th Edition
(New York, NY: McGraw-Hill 2010), 230.

15

16

Overreaction can easily be seen in the volatility of share prices when new

information is released. As new information is released, shareholders may react by

panicking and sell their shares, forcing the price downward. In the proceeding days, the

stock price may rebound as the share readjusts to the overreaction of investors. DeBondt
and Thaler investigate the effects of the overreaction theory using an empirical study.
They hypothesize that:

If stock prices systematically overshoot, then their reversal should be
predictable from past return data alone, with no use of any accounting data
such as earnings. Specifically, two hypotheses are suggested: (1) Extreme

movements in stock prices will be followed by subsequent price movement in
the opposite direction. (2) The more extreme the initial price movement, the
greater will be the subsequent adjustment.

The irrational overreaction of investors contradicts the core principles of the efficient
market model. Overreaction to information can increase the risk and is one of the leading
causes of bubbles. An investor's overreactions to information can be caused by past

experiences. The feedback loop theory incorporates investors' past experiences and the
impact of those experiences on their ability to make rational decisions.

The feedback loop theory suggests that investors' past experiences, both positive
and negative, will dictate their future action. "Memory has an adaptive function: It

determines whether a situation experienced in the past should be desired or avoided in the
future."19 For example a noise trader may believe that, if a company has two consecutive
quarters of positive growth, it will continue to have positive quarters in the future. This
18 Werner F. M. De Bondt and Richard Thaler, "Does the Stock Market
Overreact?" The Journal ofPsychology and Financial Markets, July, 1985, 795.
19

Nofsinger, 37.
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example illustrates the relationship between feedback loops and bubbles. Bubbles are
created as investors continue to invest in a specific sector, or company, beyond what
economic fundamentals dictate as reasonable. Overconfidence is closely linked to an
investor's past experiences. "Overconfidence is learned through past success. If a
decision turns out to be good, it is attributed to skill and ability. If a decision turns out to

be bad, then it is attributed to bad luck. The more successes people experience, the more
they will attribute it to their own ability, even when much luck is involved."
Overconfidence illustrates how noise traders use past experience and their

misconceptions about information to purchase stocks. An investor's irrational behavior
can be compared to a gambler placing a bet.

Making an educated prediction in the stock market is similar to a gambler using
statistics to win at blackjack. The future outcome is not set in stone. Nofsinger illustrates

how an investor's sentiments and past experience can be used to predict future behavior.

Theories commonly associated with gambling can be applied to investing. For example
trying to break even, house money and snakebite are concepts that illustrate the

irrationality investors can possess. Trying to break even is when investors increase their
risk in an effort to make up for past loss. In a similar fashion when investors have been
rewarded for an investment, they are likely to make irrational risky investments because
they feel as though they are using "house money." When investors lose money on an

investment, they are likely to become more risk adverse, a behavior Nofsinger refers to as
snakebite. "The house-money effect causes investors to seek riskier investments. This
often manifests as the buying of stocks that have already had substantial increases in

20

Nofsinger, 18.
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price. These stocks are risky because expectations have been elevated too much. In
short, you buy high. If stock prices decline you feel snake bit and you want out, so you

sell low."21 At the end of the day, investors want to feel good about their investments.

Many investors will consciously, or unconsciously, create reference points. These

reference points can dictate how investors feel and in turn when they buy and sell.
A reference point is the stock price that we compare with the current
stock price. The current stock price is $75. Is the reference point the purchase
price of $50 or the end-of-year price of $ 100? The brain's choice of a
reference point is important because it determines whether we feel the
pleasure of obtaining a profit or the pain of a loss.

Studies conducted by Nofsinger and other economists have attempted to understand
individual actions in an effort to comprehend market fluctuations. Investors do not

always act independently. Herding is a concept of behavioral finance that depicts the
way in which investors use one another to validate their actions and protect their
emotions.

Investors constantly mimic the actions of other investors, assuming that those
investors are acting reasonably. When investors move together it is referred to as

herding. "Investor herding is not unlike that of antelope. Antelope stay together in herds
for protection against predators. One minute the herd is doing nothing, and the next

minute the herd is in full gallop."23 Herding can generate excessive demand that can
create small or even large bubbles. Nofsigner illustrates the impact of herding by
depicting the irrational demand generated by eToys during the dotcom bubble:

21 Nofsinger, 42.
22 Cuthbertson and Nitzsche, 29.

23 Nofsinger, 82.

19

eToys, an online toy retailer ...went public in 1999. Shortly after the
initial public offering, the high price of the stock created a total value of the
firm of $8 billion. Typical of Internet companies, eToys had negative earnings

of $28.6 million from $30 million in sales. The natural comparison for eToys
is Toys "R" Us, the "old" economy leading toy retailer. Even though Toys
"R" Us had profits of $376 million, it had a market value of only $6 billion;
that is, Toys "R" Us had a lower market valuation than eToys even though it
earned 12 times more in profits than eToys had in sales.

The irrational behavior of noise traders herding together generated excessive demand that
pushed the value of eToys well beyond what was reasonable, or even sustainable.

Individual noise traders have a minor effect on the market, but when institutional
investors join herds and move together, the impact becomes great. It is important to

understand that mutual funds and hedge fund managers are still susceptible to herd
behavior. Humans are herd animals. When a stock, or market, is on the rise, everyone

begins to move together and purchase stock(s). Investors in good times are more willing

to take excessive risk because they believe that the market will continue upward. This
belief spreads to the herd and the market generates a bubble. The herd continues to move

upward as more investors join the herd, afraid of losing out on returns. When
information regarding the false nature of the bubble is exposed, the herd changes
directions.

Investors invest money to which they are emotionally connected. Many

individuals invest for their retirement. When their "nest eggs" drops drastically in value,
investors panic and sell. Ironically as more investors panic and sell, the price continues
to drop. This causes more members of the herd to panic and sell, leading to a classic
example of "buy high, sell low." Professionally managed funds react in the same way as
individual investors. Managers of large funds receive pressure from clients, as

24Nofsinger, 83.
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individuals demand liquidation. These arguments are critical when examining the
validity and climate in which bubbles are created.

Understanding these key concepts will allow us to review past literature and
experiments, previously conducted by economists. Numerous economists have

researched behavioral finance and the existence of bubbles. This paper will use these key

concepts and the research already conducted to further pursue a deeper comprehension of
the climate in which bubbles are created and destroyed.

CHAPTER 3

REVIEW OF LITERATURE

Researchers have conducted conceptual and empirical studies to solidify core

theories of behavioral finance: overconfidence, noise traders, herding and gambler's
fallacy. Using these theories as well as historical data as a baseline, this paper seeks to
depict the climate in which bubbles are created and destroyed. Specifically, using
nontraditional stock indicators and market volume as variables, this study pursues a better

understanding of the substantial historical bubbles and reviews past conceptual and
empirical work conducted to better understand the creation of bubbles. Behavioral
finance is a new field of study that has generated much debate among reputable

economists. It is important to understand why many economists debate the relevance of
behavioral finance. From efficient market models to empirical studies, this chapter will
provide a brief history of substantial work in the field of behavioral finance.

Eugene F. Fama, one of the most cited economists regarding efficient market

models, theorizes that: "When an information event can be dated precisely and the event
has a large effect on prices, the way one abstracts from expected returns to measure

abnormal daily returns is a second-order consideration. As a result, event studies can
give a clear picture of the speed of adjustment of prices to information."

1 Eugene Fama, "Efficient Capital Markets II," Journal ofFinance, Volume 45, 5,
1991:1575.
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Chan, Frankel and Kothari use Fama's concepts to test the validity of an investor's
reaction to news. They separate investors into three categories:
1) Perceived high growth firms. These firms have the highest past
growth rates and most consistently positive quarterly (annual) results relative
to their peers. Investors expect firms in this category to continue growing,
and thus overvalue them.

2) Perceived distressed/low growth firms. These firms experience a
sequence of steadily falling (and possibly negative) growth. Investors expect
firms in this category to continue to display unfavorable relative performance
and thus undervalue them.

3) Perceived non-trending firms. These firms exhibit a cyclical
pattern of growth. Investors likely believe that these firms' performance will
revert in the near term. They may therefore underweight recent public signals
and cause momentum in returns.

Based on these three categories the authors conduct an experiment to examine the
validity of behavioral finance. They conclude that:

"Overall, [the] results suggest that multi-month momentum and longterm reversal are not due to investors' mental biases as modeled in the
behavioral theories and/or the maintained hypothesis of limited arbitrage is
not descriptive. [Their] results suggest pricing is not as if investors
extrapolate firms' growth rates too far into the future. Nor do investors seem
to under react to incipient trends in performance. All of these conclusions
cast doubt on the representativeness of heuristic-based theories of behavioral

finance."3
While this study does cast doubt on the field of behavioral finance, there is significant

evidence demonstrating the validity of behavioral finance. Chan, Frankel and Kothari's
experiment and Fama's models simply are unable to successfully explain why bubbles

2 Wesley Chen, Richard Frankel, and S.P. Kothari, "Testing Behavioral Finance

Theories Using Trends and Sequences in Financial Performance," Sloan School of
Management, July 2002, page 7.
3

Chen, Frankel and Kothari, 22.
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are created. While bubbles are difficult to explain, Thaler points to a simple example of
the market acting irrationally.

Thaler uses the trading prices of the Royal Dutch/Shell stock to clearly depict the

market's inability to be efficient. "The current company emerged from a 1907 alliance
between Royal Dutch and Shell transport in which the two companies agreed to merge
their interest on a 60/40 basis. According to any rational model, the shares of these two

components should trade in a 60-40 ratio. They do not; the actual price ratio has deviated
from the expected one by more than 35 percent."4 Thaler continues to point out that, if

the markets were perfectly efficient, then the ratio would be closer to that of a 60/40 ratio.
Of course factors such as taxes and exchange rates should weigh in, but these are

insufficient when explaining the 35 percent difference in price. Thaler concludes his
argument by stating that: "The lesson from this example is that even when the
relationship between two prices is easy to calculate and fixed by charter, prices can

diverge and arbitrageurs are limited in their ability to restore the prices to parity. What,
then, are the prospects for prices to be rational in more-complex settings?" Thaler uses

this simple ratio example to illustrate that markets are not always efficient. The causes of
market inefficiency are unclear; a number of explanations appear in the literature, as
outlined in the following paragraphs.

Odean offers overconfidence as one possible explanation of market efficiency.
Odean develops three market models to examine the impact of overconfident investors.

Overconfidence is a psychological trait that can negatively affect the market. Odean's
4 Richard Thaler, "The End of Behavioral Finance," Financial Analysts Journal,
Vol 55, No. 6, December 1999, 14.

5 Thaler, 14.
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research on the confidence of investors allows him to conclude that: "overconfidence
increases trading volume and market depth."6 This is due to the fact that "overconfident
price takers form differing posterior beliefs and trade speculatively with each other.

Were these traders rational they would hold identical posteriors and trade only to initially
balance their portfolios."7 Overconfident investors only represent one small percentage

of noise traders. In the same way noise traders can be overconfident, noise traders can
also overreact to new information, another possible cause of market inefficiency.
DeBondt and Thaler test the overreaction theory, illustrating that investors

overreact to both positive and negative information. To successfully test their hypotheses
DeBondt and Thaler use the top and bottom 35 stocks between 1926 and 1982. The top
performing stocks are placed in a "winning" portfolio, while the bottom 35 stocks are
placed in a "losing" portfolio. These authors discover that over the last half-century,

loser portfolios of 35 stocks outperform the market by, on average 19.6%, thirty-six

months after portfolio formation."8 Their findings provide empirical evidence to the
effects of the overreaction theory. Portfolios containing "losing" shares outperform

portfolios containing winning shares, suggesting share prices seem to rebound after a
crash. DeBondt and Thaler's work continues to provide evidence for behavioral finance,

as efficient market models are unable to explain this reaction. In addition to overreaction
theory the release of information, or feedback, can create excessive demand.

6 Terrance Odean, "Volume, Volatility, Price and Profits When All Traders are
above Average," Journal of Finance, December 1998, 1889.

7 Odean, 1911.
8 Werner F. M. De Bondt and Richard Thaler, "Does the Stock Market
Overreact?" The Journal ofPsychology and Financial Markets, July, 1985, 797.
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Economists commonly use the feedback theory to explain the existence of bubbles,
and both economists and psychologists have tested it. Shiller clearly illustrates the

concept of price-to-price feedback theory. "When speculative prices go up, creating
successes for some investors, this may attract public attention, promote word-of-mouth

enthusiasm, and heighten expectations for further price increases."9 The increase in
demand is not based on fundamental market evaluations. The increase in demand is
generated by investors' past success with the company or sector attracting new investors

expecting similar results. This further advances the work of Marimon, Spear, and Sunder
who develop and conduct a model seeking to test the impact of past experiences or cycle
shocks. In some cases the investors were preconditioned: "The theoretical model
underlying each economy had identical, 2-period-lived overlapping generations of agents
trading a single completely perishable consumption good (called chips) and flat money.

Agents were allowed to trade in current period spots markets in each period of life but
had to hold money in order to transfer value from one period to the next."

The

overlapping generations refers to the tracking of subjects in multiple tests. Their findings
provide conclusive evidence that "excess market volatility can be sustained by
expectations alone."11 Their results suggest that, when subjects are exposed to past
"cycle shocks," they will react to a current situation based on their past experiences.
These actions and reactions are a natural part of the human psyche.

9 Robert J. Shiller, "From Efficient Market Theory to Behavioral Finance,"
Cowles Foundation Paper NO. 1385, 14.

10 Ramon Marimon, Stephen E. Spear and Shyam Sunder, "Expectationally
Driven Market Volatility," Journal ofEconomic Theory, November, 1993, 78.
11 Marimon, Spear and Sunder, 87.
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Caginalp, Ilieva, Porter, and Smith test the impact of demand by constructing an
experiment in which participants were asked to buy and sell shares. In some cases the
participants were allowed to see the actions of other participants (open-book); in other
cases they were not (closed-book). The results illustrate, with statistical significance, that
when investors can see the actions of other investors they are likely to make similar
decisions. "This provides some additional evidence that traders are influenced directly

by the behavior of others and try to anticipate future actions."12 These experiments and
concepts help to explain the existence of isolated bubbles, such as the sports cards and
comic books bubble of the 1980s. Comic books and sports cards do not hold any

intrinsic value; their value is completely derived from demand, historical value, and
future expectations. During the 1980s the irrational valuation and behavior of investors
generated rapid growth in the sports cards and comic book industry, which was

sustainable. It is extremely difficult to quantify the future value of commodities when
price is driven by consumer preference. In addition it is impossible to measure the

thought process of all individual investors; because of this, behavioral finance is difficult
to prove using empirical data.

Economists have struggled with developing models that allow them to study the

impact of irrational traders. Similar to the experiments conducted to measure cycle
shocks, economists employ closed laboratory experiments to measure difficult concepts

associated with behavioral finance. These laboratory experiments create an environment
in which variables can be measured and controlled. De Long, Bradford, Shleifer,

12 Gunduz Caginalp, Vladimira Ilieva, David Porter, and Vernon Smith,
"Derivation of Asset Price Equations Through Statistical Inference," The Journal of
Behavioral Finance, Vol. 4, No. 4: 222.
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Summers and Waldmann study the impact of noise traders. Using an overlapping

generations model and giving investors short horizons, the authors demonstrate that noise
traders negatively affect the market and place more risk on the arbitrageur investors.

Their experiment tracks subjects' trading behavior by allowing them to purchase a

combination of "safe" assets and "risky" assets. This allows them to track the effects of
noise traders. They find that:

The main effect of noise trader confusion is that neither rational
investors nor noise traders know how confused noise traders will be tomorrow

and, therefore what their demand and the resulting equilibrium price of the
stock will be. Since each investor must sell all of his or her holdings in the
next period, the uncertainty about noise traders' misconceptions and demands
is an important source of risk.

De Long et al. demonstrate that the irrational behavior of noise traders increases risk for
all investors. In an effort to further the concept of the additional risk absorbed by noise
traders, the current paper investigates whether, as trade volume increases drastically over

a short period of time, more noise traders enter into the market, generating accelerated
risk for all investors and forcing the stock to rise above a sustainable level.
Many argue that experiments conducted in laboratories do not provide a sufficient

link to actual financial markets. Henker and Owen develop a study to test the relevance
of laboratory experiments with real world data. Focusing on bubbles, they identify 83
Australian companies whose historical data indicate a bubble pattern. Running a

regression between bubbles developed in laboratories and bubbles witnessed in the

13 De Long, J. Bradford, Andrei Shleifer, Lawrence H. Summers, and Robert J.
Waldmann, "Noise Trader Risk in Financial Markets," Journal ofPolitical Economy,
1990,710.
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Australian Stock Exchange, they produce a correlation value of 77%.

It is extremely

interesting to note that the bubbles examined in the Australian market were "quite
symmetric, much more symmetric than those depicted in the discussions of laboratory

bubbles. Surprisingly, the area under the inflation curve is slightly smaller than that of

the deflating curve, suggesting that prices rise faster than they fall."15 Using the Australia
Stock Exchange, Henker and Owen find that their laboratory experiment displays a

positive correlation between closed laboratory experiments and the Austrian Stock
Exchange. This study is critical when extrapolating from any work conducted in closed
experiments.

Caginalp, Porter, and Smith examine the climate in which bubbles are created.

Using closed laboratory experiments they examine the effects of liquidity, dividends and
momentum. Their findings illustrate that substantial bubbles are more likely to occur

when the market has excess cash and high dividends and when investors are herding

towards specific stocks and industries. Caginalp, Porter and Smith also depict a way in
which bubbles can be eliminated. They present "two series of experiments indicating that
three factors, applied in concert, can eliminate a laboratory bubble entirely: a low cashto-asset ratio, dividends that are deferred and an open specialist's book. If all of these

factors are reversed, we have a large bubble."16 Dividends are extremely interesting

14 Julia Henker and Sian Owen, "Bursting Bubbles: Linking Experimental
Financial Market Results to Field Market Data," The Journal ofBehavioral Finance,
2008, 7.

15 Henker and Owen, 9.

16 Gunduz Caginalp , David Porter, and Vernon L. Smith, "Overreactions,

Momentum, Liquidity, and Price Bubbles in Laboratory and Field Asset Markets," The
Journal ofPsychology and Financial Markets, 2000, Vol 1, 1: 33
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when studying the efficiencies of markets. While stock prices are complicated, we can
clearly see how the payment of dividends does not follow the efficient market model.
Dividends are payments used to entice investors towards companies. By definition

dividends are: "Cash payments made to shareholders of a firm. They can vary over time
and are not guaranteed."17 Dividend increases can signal to investors that the company

expects profitable future performance or can be used to reassure investors after a bad
quarter. If markets were acting efficiently, dividends would not exist. In an efficient

market, rather than pay dividends, companies would reinvest the money paid out through
dividends back into the company. The historical increase and decrease in dividends
suggests that the decision to issue and change dividend payments is a behavioral decision.
In addition dividend income is taxed at a higher marginal rate than capital gains. The
increased tax rate can result in a net loss of the investor. Consider the example below.
An investor owns 1,000 shares of a $100 stock for a total value of
$100,000. If the stock pays a 1 percent dividend, then the investor receives
$1,000 and the stock price falls to $99 per share. The 1,000 shares are now
worth $99,000 because the investment paid out 1 percent of its value. The
decrease in the stock price is the amount of the dividend paid. However, if the
investors owes 20 percent in dividend tax, he keeps only $800 after taxes. In
sum, the investor ends up with $800 in cash and stock worth $99,000.
This simple example illustrates that an investor is better off selling shares to
generate a "homemade" dividend. Yet in today's market cash dividends attract investors.
This example illustrates that investors may purchase a stock for irrational reasons.

Nofsinger suggests that this irrational behavior may be a result of mental accounting.

17 Keith Cuthbertson and Dirk Nitzche, Investments 2nd Edition, Hoboken, NJ:
John Wiley & Sons, 2008, 725.

18 John R. Nofsinger, The Psychology of Investing, 2nd Edition. Pearson
Education, Inc, 2005, 10.
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"Mental accounting causes investors to separate investments into different mental
accounts. In investing for the income mental account, investors buy high dividend
stocks, bonds, and annuities. A different mental account is used for capital gains."

Mental accounting is an irrational psychological practice because it fails to combine
various accounts into one solidified financial outlook.

Economists believe that if markets were truly efficient dividends would not exist.
Merton Miller illustrates the inefficiency of cash dividends.

The firm is pictured as taking any internally generated funds remaining
after profitable real investment opportunities have been exhausted and using
them not for paying tax-disadvantaged dividends but for the purchase of
securities, either its own or those of other firms (or governments). On these
financial investments the firm will presumably earn not a rat-hole return but
the same market, risk-adjusted return that serves as its own capital budgeting
cutoff. The firm's shareholders, moreover, whatever their tax status, would, if
they are behaving rationally, also seem to be unanimous in favoring such a

strategy.20
Dividends collectively cost companies billions each year, money that could be placed
back into the company. Dividends are used as a means of attracting investors. In an
efficient market investors would be drawn to companies when reasonable future
profits seem likely.

Allan Roth illustrates the implications of herding and the simplicity of financial
markets in his book How a Second Grader Beats Wall Street. Roth uses his
experience as a financial advisor to illustrate how investors view their money.

"Today, when I ask people what money means to them, I get descriptive words such

19

Nofsinger, 102.

20 Merton Miller, "Behavioral Rationality in Finance: The Case of the
Dividends," Journal ofBusiness, 1986, vol 59, no. 4, pt. 2: 454.
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as: freedom, security, survival, enjoyment."21 These words are closely associated
with emotion. "Unfortunately, traditional economics fails to take into account that we
are feeling animals who happen to think, rather than thinking animals who happen to

feel."22 The way in which we view our investments is emotional. It's no wonder that
that our emotional ties to our investments cause us to act irrationally. For example
Roth demonstrates how we use emotion to determine when to buy and sell stock.
To us adults, though, who are thinking about retirement, seeing the
size of our nest egg shrink is painful. The human response to pain is to do
whatever is perceived as necessary to get it to stop, or at the very least mask it.
So the solution for many is to sell and move everything into cash and - voila!
The pain stops. Conversely, watching our stocks go up is pleasurable. The
human response to pleasure is to want more, which translates to buying more

stocks after they have done well.23

This type of herding behavior is a leading factor to the creation and destruction of
bubbles. Investors panic. Individual investors and institutional investors are unwilling to
move against the herd. This emotional reaction causes investors to sell, which in turn

pushes the price further down, encouraging more investors to sell. Even with the
historical data demonstrating that markets move in cycles, investors are still subject to
herding behavior. Roth compares investors purchasing stocks when they are rising to

consumers rushing into a department store for a "prices have doubled sale." The mere
cycle of bubbles provides empirical evidence for these irrational behaviors. In the recent

crash, the markets fell rapidly only to rebound just as quickly. The reason for the rapid
rise and fall was investors purchasing and selling shares at irrational times. If investors
21 Allan Roth, How a Second Grader Beats Wall Street (Hoboken, NJ: John Wiley
& Son, Inc.), 69.

22 Ibid, 11.
23 Ibid, 72.
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were to move against the herd and buy when the herd was selling and vice versa they
would make a fortune.

Traditionalists, such as Fama, believe that "attacks on efficiency belong, of course,

in the camp of the devil."24 Other credible economists provide conceptual and empirical
evidence legitimizing the core principles of behavioral finance. Today more individuals
invest in the global markets than ever before. Many of these individuals are not

professional traders and are considered to be noise traders. Behavioral finance seeks to
understand the decisions of these individuals in an effort to better comprehend market
fluctuations. Bubbles represent a drastic and detrimental fluctuation in the market. The

recent real-estate crisis has had a great impact on the global economy. Millions of
individuals have lost their jobs and financial security. Governments have scrambled to
reduce the negative impact of this crisis by injecting billions of dollars into the economy.

Understanding the climate in which bubbles are created may help us to avoid substantial
market crashes. Past research in the field of behavioral finance has provided concepts

and experiments in which bubbles have been, and can be, examined. The next chapter

will define, in depth, independent and dependent variables. Focusing on trading volume,
money supply, consumer confidence and nontraditional stock indicators, this paper will
seek to depict a climate in which bubbles are likely to occur.

24 Fama, 1602.

CHAPTER 4

DATA AND METHODOLOGY

Expanding on past research, data were collected to examine the climate in which
bubbles are generated. Data regarding market history are readily available through
electronic mediums. Using standard methods of regression and price-volume analysis,
this paper will examine the ideal climate, or perfect storm, in which bubbles are

generated. To fully comprehend the empirical results, one must understand how the data
were collected and the methodology used. As a basis for comparison the recent real

estate bubble will be compared to the dot.com bubble. Selecting specific stocks relating
to these two bubbles will allow us to examine a complete bubble cycle: before, during

and after. These specific cycles will then be compared to a regression equation designed
to use traditional and non-traditional stock indicators to depict the climate of a bubble.
Data

The first step in gathering appropriate data is determining which stocks and

industries to follow. The dot.com bubble was centered on web-based companies such as:
Webvan.com, Pets.com, Kozmo.com, Flooz.com, Etoys.com, Boo.com, MVP.com,

G0.com, Kibu.com, GovWork.com. Unfortunately a majority of these companies are no

longer traded on the New York Stock Exchange, and therefore information regarding
their respective trading history is limited. The inability to gather relevant trading

information will force us to use the Nasdaq as a proxy. The Nasdaq is primarily
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comprised of technology stocks. During the dot.com bubble the Nasdaq experienced
similar fluctuations as the companies credited for the dot.com bubble. In addition critical
information (such as price and volume) is readily available and recorded on a monthly
and weekly basis. While many economists may argue the specific time line of the
dot.com bubble, a majority agree that the cycle lasted between the years of 1995 and
2004. Using this nine-year period, this paper will examine the trading price and volume
of the Nasdaq before, during, and after the dot.com bubble.

Bubbles are extremely complex and can be difficult to track. For example the
recent real estate bubble affected numerous industries, as indicated by the recent market
crash. It is extremely interesting to note the rapid housing price increase as depicted by
Robert J. Shiller in the figure on the following page. This graph clearly illustrates the
rapid increase in home prices. To purchase homes individuals were seeking mortgages

and loans from financial institutions. To track the recent real estate bubble, this paper
will focus on the price and trading volume of four lending institutions: Wells Fargo,

JPMorgan Chase & co., Citigroup Inc., and Bank of America. It is important to note that
these lending institutions were selected, because in the wake of the real estate crash, these
institutions received the most government aid. Wells Fargo, JPMorgan Chase & CO.,

and Citigroup Inc. each received $25 billion in government aid at the same time Bank of
America received $15 billion.1 The monthly data were gathered from Yahoo Finance,

starting with January 1, 2004, and ending February 1, 2010. This should provide a
substantial data set to examine the current real estate bubble before, during and after.

1 CNNMoney.Com, "Bailed Out Banks," CNN Special Report, 2010.

http://monev.cnn.com/news/specials/storvsupplement/bankbailout/ accessed [2/15/10].
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Figure 3.1

Inflation-adjusted U.S. home prices, Population,
Building costs, and Bond yields (1890-2005)
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Source: i/iaiioiwl txubtmnce, 2<J ed. {Fig. 2.1)

Source: Robert Shiller, Irrational Exuberance. 2nd Edition (New Jersey: Broadway Books,
2005), Figure (2.1).
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It should be noted that there is a lack of data to depict the after affects on volume and
price, as we are still in the process of cycling through the current real estate bubble.
As noted earlier, the data collected from Yahoo Finance were collected on a

monthly and weekly basis. The focus was on the weekly fluctuations of price and trading

volume. It is important to note that not all of the data used in this paper were collected on
a monthly and weekly basis. For example, for the variables Consumer Price Index,
Consumer Confidence, Money Supply, Dow Jones Industrial Average, Salon Revenue

and Automobile Sales information was collected on a monthly basis. These variables
were all used to run a regression, but the Consumer Price Index and Consumer

Confidence were not recorded until June of 1997, making it somewhat difficult to depict

the climate before the dot.com bubble. To combat this minor problem the data depicting

the climate before the dot.com bubble will simply be shortened. With the exception of
Salon Revenue, Automobile Sales and the Dow Jones Industrial Average, the data were

collected from various government websites.2'3'4 Salon Revenue and Automobile Sales
data were gathered from economagic.com. The Dow Jones Industrial Average data were
gathered from Yahoo Finance.

It is critical to understand what each variable measures. Consumer Confidence is
measured using a base year of 1985 and represents data compiled by surveying roughly
5000 households. The Consumer Price Index is measured by the average price of

2 Consumer Confidence- http://www.pollingreport.com/consumer.htm, accessed
[2/15/10].

3 Money Supply- http://www.federalreserve.gov, accessed [2/15/10].
4 Consumer Price Index- http://www.inflationdata.com/, accessed [2/15/10].
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standard consumer goods and services, such as gas and milk. Salon growth is measured
using a base month (July of 2005) and evaluating each preceding month by its percentage

growth when compared to the base year. Automobile revenue is calculated each month

by the total revenue generated from automobile sales. The data here are in thousands of
dollars. Understanding how and where the data were collected is an important step in
understanding the two distinct methods used to determine the climate in which bubbles
are created, described in the following section.
Methodology

The data were collected in both weekly and monthly intervals, so it is important to

understand the two separate sets of regressions used and compared in this study.
Comparing the environment and effects of volume during multiple bubbles allows us to

apply behavioral finance theory in an effort to explain the climate in which bubbles are
created. The first set of regressions uses the Dow Jones Industrial Index as the dependent
variable. Consumer Price Index (ConsumerP), Consumer Confidence (ConsumerCon),

Salon Revenue (Salon), Automobile Sales (Automobile) and Money Supply (MoneySup)
all serve as independent variables.

Value of the Dow= Constant +B1 (ConsumerCon) +B2(ConsumerP)+
B3(Automobile)+ B4(Salon) + B5(MoneySup)

Using both traditional and non-traditional market indicators should yield results
showing a positive correlation between the dependent variable and the independent
variables. A positive correlation would demonstrate that consumer sentiment has an

effect on the overall market. In this initial set of regressions, a second regression is
conducted to determine the correlations between these independent variables and the
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dependent variable during a bubble period. These results are compared with the results
from the second regression model, described as follows. In addition to regressions, linear
graphs are developed to demonstrate the existence of bubbles. These graphs provide a
visual identification of bubbles and allow us to compare bubbles over an extended time
period.

The second set of regressions uses the weekly data collected from Yahoo Finance

to run two series of regressions; the first series involves the dot.com bubble, and the
second series involves the recent real estate bubble. The first series plots the monthly
fluctuation of price in relation to the monthly fluctuation of Nasdaq volume over an

extended period of time. The second regression in this series will be conducted by

isolating the dot.com bubble. This regression uses data collected on a weekly basis rather
than a monthly basis. Isolating the bubble period illustrates a high R-squared value that
was not apparent when examining an extended time period.

The second series of regressions will plot the monthly and weekly fluctuations of

price in relation to the monthly and weekly fluctuation of volume for the four financial
institutions. The initial regression in this series will serve as a base line. The regression
will use data collected monthly over an extended period of time. The second regression
in the series will use data collected weekly over the time period associated with the recent

real estate bubble. The results from these series are compared not only to one another but
also to the results from the traditional/non-traditional stock indicator regression model.
In addition volume and price will be graphed linearly to visually depict the existence of
bubbles.
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The results of both methods should correlate highly with one another. This would
imply that investing behavior, such as herding and overreaction, has a great effect on the
climate in which bubbles are created.

In the next chapter this paper will examine the results of this study and provide

analysis of the findings. In addition the following chapter will use the results from this
study to suggest the potential for an additional bubble in the foreseeable future. China
has been purchasing U.S. Treasury bonds for the past decade, and in recent years China
has increased drastically the volume of bonds purchased. This rapid increase in volume
of bonds purchased could be a major factor in the development of a new bubble, which
could have an astronomical impact on the global economy.

CHAPTER 5

EMPIRICAL RESULTS AND ANALYSIS

Examining the recent real estate bubble and the dot.com bubble of the early 2000s

has yielded interesting results indicating a strong correlation between trade volume and
share price. Numerous regressions were run to determine the climate in which bubbles
are created. The first set of regressions focused on the traditional, and non-traditional,

market indicators to determine the impact of investors' sentiment on the overall market
represented by the Dow Industrial Jones Index. The second set of regressions focused on
the impact of herding and overreaction in relation to the development of bubbles. This
chapter will depict the results of these two regression sets in detail and provide analysis
for the specific findings.

The data used to run the first set of regressions were collected on a monthly basis.
Using the Dow as the dependent variable and Automobile Sales, Consumer Confidence,

Consumer Price Index, Money Supply, and Salon Sales as the independent variables, the
initial regression used 148 observations. The results of this regression can be seen in
Table 4.1. Notice that the R-squared value is .8047, implying a high correlation between
the independent variables and the dependent variable. All of the t-statistics and f-

statistics are significant at the 1% level. The high R-squared value suggests that, if these
variables accurately depict investor moods and outlook, there is a strong relationship
between behavioral state of the investor and the performance of the DOW. The
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TABLE 4.1

NON-TRADITIONAL STOCK INDICATORS IN RELATION TO DOW
[Jun 1997 to Oct 2009]
Dependent Variable: DOW
Method: Least Squares

Date: 11/13/09

Time: 00:40

Sample: 1 148
Included observations: 148

White Heteroskedasticity-Consistent Standard Errors & Covariance
Variable

Coefficient

Std. Error

t-Statistic

Prob.

-29531.72
0.064872
40.43649
94.08818
-2.466215
302.6459

2930.756
0.010138

-10.07648
6.399091

0.0000
0.0000

AUTOMOBILE
CONSUMERCON
CONSUMERP
MONEYSUPPLY
SALON
R-squared
Adjusted R-squared
S.E. of regression
Sum squared resid
Log likelihood
Durbin-Watson stat

0.804704

0.797827
683.5255
66343419
-1172.975
0.494947

4.028293
28.92059
0.567562

10.03812

0.0000

3.253328

0.0014

-4.345280

0.0000

99.52520

3.040897

0.0028

Mean dependent var
S. D.dependent var
Akaike info criterion
Schwarz criterion
F-statistic
Prob(F-statistic)

10196.89
1520.174
15.93210
16.05361
117.0202
_ 0.000000

TABLE 4.2

NON-TRADITIONAL STOCK INDICATORS IN RELATION TO DOW
DURING RECENT REAL ESTATE BUBBLE
[Jan 2006 to Oct 2009]
Dependent Variable: DOW
Method: Least Squares

Date: 11/12/09

Time: 23:48

Sample: 103 148

Included observations: 46

======
Std. Error

t-Statistic

Prob.

-69773.58

5652.562

-12.34371

0.0000

CONSUMERCON

30.93117

6.822407

4.533763

0.0001

CONSUMERP

68.96077

30.01389

2.297629

0.0269

SALON

670.3898

141.7322

4.729974

0.0000

AUTOMOBILE
MONEYSUPPLY

0.210515

0.024633

8.546071

0.0000

-2.699175

0.801411

-3.368030

0.0017

Variable

R-squared

Adjusted R-squared
S.E. of regression

Sum squared resid
Log likelihood
Durbin-Watson stat

Coefficient

0.961458
0.956640
383.9881
5897875.
-335.7848

1.887756

Mean dependent var
S.D. dependent var
Akaike info criterion
Schwarz criterion
F-statistic
Prob(F-statistic)

11252.55
1844.054
14.86021
15.09873
199.5650
_ 0.000000
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extremely low probability (prob) value provides further significance. The constant term
is included to reduce or eliminate the bias in the model. The value of the constant term

illustrates that the mean of the residuals is not equal to zero but rather a fairly high
negative number. The coefficients depict the slope of the line of each of the independent
variables. When the variable is increased or decreased, the coefficient measures the
impact that the change will have on the model. With the exception of the automobile

sales, the coefficients are fairly large, indicating that a slight change will have a dramatic
effect.

Automobile Sales, Consumer Confidence, Consumer Price, and Salon Sales all
had largely positive t-statistics.

This suggests that these independent variables have a

positive effect on the Dow. When consumers are confident, the Dow seems to perform
better. That is to say that investor sentiment does in fact play a role in when investors are
likely to invest. In addition, when automobile sales and salon sales are high, the Dow
Jones Industrial Index will also see a boost. It is critical to understand that these two
variables were selected as a means of quantifying investor sentiment. When individuals
are feeling confident and optimistic about the future, they are likely to spend money on
"luxury goods" such as expensive haircuts and automobiles. When investors are

concerned about their fiscal future, they are likely to become frugal and reduce excessive
spending, especially on items such as expensive salons and automobile upgrades. The
variable Money Supply yielded some interesting results. The negative t-statistic suggests

that as Money Supply increases the Dow performance decreases. This is somewhat
surprising; one would expect that an increase in Money Supply would result in more
individuals investing in the market, thus increasing the overall performance of the Dow.
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Clearly these results suggest that this is not the case, and in fact when the Money Supply
is increased the market responds negatively. One explanation of this could be the risk of
inflation. As the Money Supply is increased, there is an increased risk of excessive
inflation, which could negatively affect the market.

An additional regression was run using the Dow as the dependent variable and

Automobile Sales, Consumer Confidence, Consumer Price Index, Money Supply, and
Salon Sales as the independent variables, with the results shown in Table 4.2 (see

previous page). The 46 observations represented the months leading up to the "pop" of a
bubble. The regression yielded an r-squared value of .9615. This is significantly higher

than the initial R-squared and suggests that these indicators play a substantial role in the
development of a bubble. It is important to note that the t-statistics are somewhat lower
in this regression but still significant.

The first regression clearly demonstrates that investor sentiment does in fact have
a significant relationship to the performance of the Dow, which represents the market at
large. In addition the second regression in this set demonstrates that investor sentiment
has even greater explanatory power in the development of a bubble.
In addition to the first set of regressions a separate set of regressions was run to

determine the effects of volume during the dot.com bubble and recent real estate bubble.

The second set of regressions clearly depicts the effects of volume on the development of
bubbles. To apply behavioral finance theories such as overreaction and herding, one

must understand that it is impossible to quantify which investors are acting rationally
(arbitrageur traders) and which are acting irrationally (noise traders). It is possible
however to quantify trade volume for a particular stock. As trade volume increases it can
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be suggested that there is an increase in both noise traders and arbitrageur traders. As

mentioned in the theory chapter, noise traders do not use reason to select holdings. These
investors are frequently tempted to herd towards stocks that dramatically increasing in

price. Noise traders have a mentality that, if they don't purchase a stock on the rise, they
are "missing the boat." This can create excessive demand, unwarranted demand and thus
create a bubble.

The second set of regressions involved testing the correlation between volume

and price of two distinct historical bubbles. The first bubble examined was the dot.com
bubble. Two simple line charts were generated to depict the price and volume over time.
See Figures 4.1 and 4.2 on the following page. The graph depicting the Nasdaq price
over time clearly illustrates the existence of the dot.com bubble. While the dot.com
bubble is clearly pronounced in the graph illustrating trading price, it is not as

pronounced in the graph depicting trade volume. While there does appear to be an
increase at the start of the dot.com bubble, there does not appear to be a drastic decrease.
One explanation of this could be the nature of the Nasdaq. The Nasdaq represents a

diverse selection of technology stocks. The stocks included in the Nasdaq are frequently
changing; therefore it is not unreasonable to see an increase in volume but not a decrease
as the Nasdaq changed to different stocks. One interesting aspect of Figure 4.2 is the

drastic increase in volume after 2008. This increase in volume is particularly interesting
considering that price did not increase nearly as dramatically.

The results of the Nasdaq volume and price regression can be seen in Tables 4.3

and 4.4. The R-squared value was slightly increased when the bubble was isolated. This

suggests that herding and overreaction did in fact occur. While the results of the Nasdaq
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FIGURE 4.1

NASDAQ PRICE FROM 1995 TO 2010
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FIGURE 4.2

NASDAQ VOLUME BETWEEN 1995 AND 2010

5.E+09

4.E+09-

3.E+09-

2.E+09-

1.E+09

0.E+00

96

98

00

02

04

NASDAQV

06

08

46

TABLE 4.3

REGRESSION OF NASDAQ PRICE IN RELATION TO VOLUME
(MONTHLY)
Dependent Variable: NASDAQP
Method: Least Squares
Date: 02/24/10 Time: 16:27
Sample: 1995:01 2010:02
Included observations: 182
Variable

C
NASDAQV

Coefficient

Std. Error

t-Statistic

Prob.

1315.404

117.4504
6.74E-08

11.19966
6.420649

0.0000
0.0000

4.33E-07

R-squared

0.186348

Mean dependent var

2004.542

Adjusted R-squared

0.181827

711.3133

S.E. of regression
Sum squared resid

74514243

S.D.dependentvar
Akaike info criterion
Schwarz criterion

F-statistic
Prob(F-statistic)

41.22473
0.000000

Log likelihood
Durbin-Watson stat

643.4035
-1434.194

0.117006

15.78235
15.81756

TABLE 4.4

REGRESSION OF NASDAQ PRICE IN RELATION TO VOLUME
(WEEKLY)
Dependent Variable: NASDAQP
Method: Least Squares
Date: 02/24/10 Time: 21:18
Sample: 1/01/1995 11/07/2004

Included observations: 515
Variable

C
NASDAQV

Coefficient

^======

Std. Error

1080.056

73.85827

6.86E-07

5.50E-08

t-Statistic

Prob.

14.62336
12.47025

0.0000
0.0000

R-squared

0.232619

Mean dependent var

1907.152

Adjusted R-squared
S.E. of regression
Sum squared resid

0.231123

S.D. dependentvar

841.0120

737.4468

Akaike info criterion

16.04814

2.79E+08

Schwarz criterion

16.06462

Log likelihood

-4130.396

F-statistic

155.5072

Prob(F-statistic)

0.000000

Durbin-Watson stat

0.045637
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regression were not as conclusive as the results from the recent real estate bubble, as

expected the t-statistics were negative and significant. Simple supply and demand
concepts illustrate that as volume, quantity, increases price decreases.

Figures 4.3 and 4.4 illustrate the change in volume and price over time for the

financial institutions. The recent real estate bubble can be seen clearly in both graphs. It

is important to note the extreme volume and price fluctuation associated with Bank of
America and CitiGroup. When the individual bank regressions were run, the reason for
the dramatic fluctuation of Bank of America and CitiGroup became clear. The initial
regression of the four large banks did not show any correlation. The result of the initial
regression can be seen in Tables 4.5 to 4.8. The data used for this initial regression was
collected on a monthly basis (due to the inability of eviews to manage large data sets).

The large time span diluted any significant relation between the development of a bubble
and volume. To isolate the effects of volume before, during and after a bubble, a shorter
time line was implemented. The R-squared values for Bank of America and CitiGroup

were significantly higher when data was collected on a weekly basis. It is interesting to
note that Wells Fargo and JP Morgan did not have a significant change when data was

collect on a weekly basis. One potential cause of this can be explained by herding. One
would expect that since these companies were all in similar situations the fluctuation in
price and volume would be similar. These results in, Table 4.9 and Table 4.10, suggest

that investors were attracted to both Bank of America and CitiGroup as the price
fluctuated. As more investors flocked to Bank of America and CitiGroup, the price
began to increase to an unsustainable level.

48

FIGURE 4.3

BAC, WFC, JPM, AND C PRICE OVER TIME

tJPM

WFC

BAC

02

03

04

05

06

BACP
WFCP

07

08

09Year

JPMP

CP

FIGURE 4.4

BAC, WFC, JPM, AND C VOLUME OVER TIME
2.0E+09

Volume

1.6E+09-

1.2E+09-

8.0E+08-

4.0E+08-

0.0E+00

02

03

04

05

09Year

06
— JPMV

BACV

-

WFCV

- — CV

49

TABLE 4.5

REGRESSION OF BAC PRICE IN RELATION TO VOLUME
(MONTHLY)
Dependent Variable: BACP
Method: Least Squares

Date: 02/24/10 Time: 16:15
Sample: 1995:01 2010:02

Included observations: 182
Variable

Coefficient

C
BACV

25.97275
-3.17E-08

__====^===========
Std. Error
t-Statistic
Prob.
0.855010

30.37715

8.24E-09

-3.844789

0.0000
0.0002
24.68544

R-squared

0.075892

Mean dependent var

Adjusted R-squared
S.E. of regression
Sum squared resid
Log likelihood

0.070758

S.D.dependentvar

11.01018

10.61350

Akaike info criterion
Schwarz criterion

7.573060

Durbin-Watson stat

20276.37
-687.1484

0.045486

F-statistic

Prob(F-statistic)

7.608268
14.78241
0.000167

TABLE 4.6

REGRESSION OF C PRICE IN RELATION TO VOLUME
(MONTHLY)
Dependent Variable: CP
Method: Least Squares
Date: 02/24/10 Time: 16:37
Sample: 1995:01 2010:02

Included observations: 182

==============
t-Statistic

Prob.

1.016182

27.67161

6.02E-09

-6.230875

0.0000
0.0000

Variable

Coefficient

Std. Error

C

28.11938
-3.75E-08

CV

25.74374

R-squared

0.177420

Mean dependent var

Adjusted R-squared

0.172850
12.70752

S.D.dependentvar

13.97233

Akaike info criterion
Schwarz criterion

7.933193

F-statistic
Prob(F-statistic)

38.82380
0.000000

S.E. of regression

Sum squared resid
Log likelihood
Durbin-Watson stat

29066.58
-719.9205
0.090633

7.968402
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TABLE 4.7

REGRESSION OF JPM PRICE IN RELATION TO VOLUME
(MONTHLY)
Dependent Variable: JPMP
Method: Least Squares

Date: 02/24/10 Time: 16:36
Sample: 1995:01 2010:02
Included observations: 182
Variable

C
JPMV
R-squared
Adjusted R-squared
S.E. of regression

Sum squared resid
Log likelihood
Durbin-Watson stat

=====

Coefficient
28.47130
1.27E-07

0.070497
0.065333
9.415650
15957.80
-665.3532
0.125597

Std. Error

t-Statistic

Prob.

0.897787

31.71277

0.0000

3.43E-08

3.694853

0.0003

Mean dependent var
S.D. dependentvar
Akaike info criterion
Schwarz criterion
F-statistic
Prob(F-statistic)

30.55786
9.739170
7.333552
7.368760
13.65194
0.000292

TABLE 4.8

REGRESSION OF WFC PRICE IN RELATION TO VOLUME
(MONTHLY)
Dependent Variable: WFCP
Method: Least Squares

Date: 02/24/10 Time: 16:33
Sample: 1995:01 2010:02
Included observations: 182

=====

Coefficient

Std. Error

t-Statistic

Prob.

C

18.11689

0.695744

26.03959

0.0000

WFCV

7.31 E-08

2.00E-08

3.654332

0.0003

Variable

R-squared

0.069066

Mean dependent var

19.40852

Adjusted R-squared

0.063894

S.D. dependentvar

8.084695
11765.21
-637.6163
0.066660

Akaike info criterion

8.356051
7.028751
7.063960

S.E. of regression

Sum squared resid
Log likelihood
Durbin-Watson stat

Schwarz criterion
F-statistic
Prob(F-statistic)

13.35414

0.000338
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TABLE 4.9

REGRESSION OF BAC PRICE IN RELATION TO VOLUME
(WEEKLY)
Dependent Variable: BACP
Method: Least Squares
Date: 02/24/10 Time: 20:41

Sample(adjusted): 1/07/2002 1/25/2010
Included observations: 421 after adjusting endpoints
Coefficient

Std. Error

t-Statistic

Prob.

C

35.16670

0.0000

-6.01 E-08

0.416253
3.07E-09

84.48401

BACV

-19.57917

0.0000

Variable

R-squared

Adjusted R-squared
S.E. of regression

Sum squared resid
Log likelihood
Durbin-Watson stat

0.477780
0.476534
7.558088
23935.25
-1447.893
0.217086

Mean dependent var
S.D. dependent var
Akaike info criterion
Schwarz criterion
F-statistic
Prob(F-statistic)

31.37126
10.44642
6.887853
6.907058
383.3437
0.000000

TABLE 4.10

REGRESSION OF C PRICE IN RELATION TO VOLUME
(WEEKLY)
Dependent Variable: CP
Method: Least Squares
Date: 02/24/10 Time: 20:42
Sample: 1/07/2002 2/01/2010

Included observations: 422

_==^=
t-Statistic

Prob.

0.550365

64.45564

0.0000

2.34E-09

-19.15112

0.0000

Coefficient

Std. Error

C

35.47412

CV

-4.48E-08

Variable

R-squared
Adjusted R-squared
S.E. of regression

Sum squared resid
Log likelihood
Durbin-Watson stat

0.466169
0.464898
10.24601
44091.90
-1579.737

0.398201

Mean dependent var
S.D. dependentvar
Akaike info criterion
Schwarz criterion
F-statistic

Prob(F-statistic)

31.01836
14.00672
7.496382
7.515552
366.7654

0.000000
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This is indicative of irrational behavior and herding. When the market finally

crashed, the volume drastically decreased as investors fled from the bubble they had
created. It is important to note that both Bank of America and CitiGroup were included
in the S&P 500 during the time leading up to the bubble. This could have attracted even
more investors towards them as many investors purchase ETFs, which hold the S&P 500.
Wells Fargo and J.P. Morgan did not attract as many irrational investors, and therefore
their share prices and volume fluctuations were not nearly as extreme as those of Bank of
America and CitiGroup.

The drastic increase in volume associated with bubbles can also be seen today

with the increase of bonds purchased by China and other countries. As illustrated by
Figure 4.5, China along with other countries has been purchasing U.S. debt. It is

important to understand that the funds collected by the sale of bonds are being used to
fund the recent recovery programs. As of December of 2009 China held roughly $894.8
billion of U.S. debt, a substantial increase from December of 2008 when China held

$727.4 billion. During the time period between December of 2008 and December of
2009, the U.S. has issued treasury securities, increasing the total debt from $ 3075.9
billion to $3689 billion.1 This drastic increase in volume is somewhat troublesome.
Countries interest in purchasing United States debt decreases as countries begin to

express concern regarding the strength of the dollar. In February of 2010 China sold
$34.2 billion of their holdings.

1 Major Foreign Holders of Treasury Securities. Http://ustreas.gov/tic/mfh.txt
accessed [3/3/2010].
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FIGURE 4.5

MAJOR FOREIGN HOLDERS OF TREASURY SECURITIES
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The decrease in interest for treasury securities could signal a potential peak of the
treasury securities bubble. The Guardian Newspaper of the UK clearly illustrates the
problem with U.S. selling Treasury Securities:

America must sell an unprecedented volume of treasuries in the coming
years to finance its record deficit, and pay the cost of bailing out Wall Street and
kick-starting the economy with a $900 billion stimulus package. Any evidence
that foreign investors are beginning to doubt Obama's promises to bring the

public finances under control will spread alarm in Washington.2

As alarm is spreading throughout Washington, it is important to examine the increase

in treasury securities purchased over time. Figure 4.6 illustrates the similarity

between the recent bond purchases and the bubbles depicted in this chapter. It is clear
that, as the real estate bubble expanded, so did the volume of treasury securities

purchased. This suggests that the selling of U.S. debt could have hyper-inflated the
recent real estate bubble. Another explanation is that we are on the verge of another
bubble. It should be noted that arbitrage investors heavily analyze the purchase of
treasury securities. This suggests that even arbitrageurs can be subject to herding and
overreaction behavior. While these results are significant, there are a few limitations
of this study.

The primary limitation of this study is the limited availability of data. It is

difficult to measure the effects of behavioral finance theories such as herding and
overreaction. These are difficult to measure because they involve psychological behavior
on an individual level. As noted in the literature review chapter, one of the only ways to

accurately measure the effects of herding and over reaction is to conduct a closed
experiment in which individual investors can be monitored and surveyed to determine
2 Tania Branigan and Heather Stewart "China Sells $34.2bn of US Treasury
Bonds," The Guardian Newspaper, Wednesday February 17, 2010.
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FIGURE 4.6

U.S. DEBT/ DEBT AS A FRACTION OF GDP
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how they evaluate a holding. This limitation in determining investors' behavior does
slightly limit the validity of the findings of this study. Further research should be
conducted to determine the impact of volume on the development of bubbles. An

example of further research that should be conducted would be to isolate selective
holdings in relation to large bubbles such as the dot.com bubble. This study does attempt

to measure the impact of volume during this bubble period but does so using the Nasdaq
rather than selective stocks. Other research should be conducted using closed
experiments to determine herding behavior by examining participants' reasoning when
they select a holding. Finally research should be conducted to determine the long-term
impact of recent government programs such as TARP.

The results of this study clearly illustrate the presence of behavioral finance in
relation to the creation and destruction of bubbles. Investors' behavior towards bank
stocks was similar to that of animals herding together. Rational investors would have

viewed the drastic increase in volume as problematic. When the bubble finally "popped,"
investors overreacted and fled the market, causing stocks to plummet. The recent

decrease in treasury securities issued to foreign countries could signal that the recovery is
far from over and may in fact represent yet another bubble. This chapter provides

empirical evidence that herding and overreaction behavior does play a critical role in the
development of bubbles. The following chapter will conclude this study.

CHAPTER 6
CONCLUSION

This paper studied the effects of behavioral finance theories such as herding and

over reaction in relation to the environment in which bubbles are generated. Using public
data collected on both a month and weekly basis, this paper examined the correlation
between volume and price during two distinct bubble periods, the dot.com bubble and the
more recent real estate bubble. In addition this paper used regressions to examine the
impact of non-traditional stock indicators in relation to the market, represented by the
Dow Jones Industrial Average. It is important to remember that two separate sets of
regressions were run. The first set of regressions used money supply, consumer

confidence, consumer price index, salon revenue, and automobile sales as independent

variables and the Dow Jones Industrial Average as the dependent variable. The second
set of regressions analyzed the correlation between volume and price for two bubble

periods. The regression depicting the dot.com bubble used the Nasdaq to examine the
increase in volume in relation to price. To examine the recent real estate bubble, four
large lending institutions were used to examine the fluctuation between price and volume.
The results of both sets of regressions illustrated a positive correlation between volume
and price before, during and after a bubble period.

Chapter 1 highlighted the critical terms and theories associated with this paper.

The key terms and theories are directly connected to behavioral finance. The difference
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between arbitrageur and noise traders is critical to understanding the relevance of this
study. Arbitrageur investors use reason and logic to purchase holdings while noise

traders' actions are generally sporadic and irrational. Noise traders hold irrational
expectations regarding the future performance of a holding. This irrational behavior can
lead to excessive demand, which can artificially inflate a stock's price. This behavior can

result in the formation of a bubble. Herding behavior and over reaction are two theories
of behavioral finance that help to explain the cause of bubbles. As stocks rise in price
they begin to accumulate attention. This attention causes more investors to purchase

these holdings, a behavior known as herding. Overreaction occurs when information is
released. Investors tend to over value both good and bad news. When the price reaches
an excessive point due to herding, investors may over react and sell their holdings,
causing the bubble to pop. These theories allowed this study to examine the environment
in which bubbles are created.

Chapter 2 provided a literary review of important past research and studies. It is

important to understand the origins of behavioral finance. Eugene Fama is credited for

developing the efficient market model; unfortunately this model is unable to explain the
existence of bubbles. The inability of the efficient market model to explain bubbles has
led to the creation and development of the field known as behavioral finance.
Understanding the life cycle of a bubble is critical to understanding the cause.

Behavioral finance finds its roots in human psychology; because of this it can be difficult
to examine the effects of behavioral finance in actual markets. This study uses volume,
along with non-traditional stock indicators, to determine the effects of herding and over
reaction in relation to the climate in which bubbles are generated.
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The data and methodology chapter, Chapter 3, illustrates the precise methods used
to examine investor behavior. A majority of the data was collected using public sources

such as Yahoo Finance. The lack of available data on specific holdings regarding the
dot.com bubble were unavailable, so the Nasdaq was used as a proxy to examine the
correlation between volume and price during the dot.com bubble. The data were
collected on both a monthly and weekly basis. The data then were entered into two

separate series of regressions. These sets of regressions provided results that solidified
the initial hypothesis. Further research should be conducted to examine the other
contributing factors to the generation and creation of bubbles.

The results outlined in Chapter 4 illustrate a high correlation between price and

volume in the time leading up to, during and after a bubble. In addition this study found
a positive correlation between market performance and investor sentiment. It is

interesting to note the positive correlation that was found for Bank of America and
Citigroup. This is particularly interesting considering that Wells Fargo and J.P. Morgan
Chase did not have a significant R-squared. One explanation for these results is the

presence of Bank of America and CitiGroup in the S&P 500. S&P 500 is a popular index
that is commonly purchased by investors. Indexes like the S&P 500 are vehicles that

encourage herding. These results also illustrate that herding and overreaction were likely
to have occurred in the time leading up to the crash of the recent real estate bubble.
This paper also examined the rapid volume increase of treasury securities

purchased by other countries. The rapid increase in volume did occur at the same time as
the recent real estate crisis and could have hyper inflated the real estate bubble leading to
the current global economic crisis. The increase in volume could also signal the creation
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of an additional bubble. Countries have begun to sell and reduce the amount of treasury
securities they purchase, which could indicate that we are reaching the peak of the
treasury security bubble. Further research should be conducted to determine the validity
of a treasury security bubble and its effects on the global economy.

Today's market has moved far away from the efficient market hypothesis once

proposed by Eugene Fama. The results of this study can be applied to today's market.
Bubbles demonstrate the irrational behavior of investors. This paper uses price and

volume to demonstrate the irrational behavior of both institutional and individual
investors. Understanding the behavioral characteristics of investors is the first step to

understanding the nature of bubbles. Investors are emotionally connected to the money

they invest. Investing decisions are emotionally charged by feelings of greed and fear.
Investors constantly watch the actions of other investors. When investors flock towards
an industry it attracts more investors. As greedy investors begin to purchase shares the
demand increases, along with the price. This excess demand generates bubbles.

Institutions constantly compete with one another and are unwilling to separate themselves
from the herd. Staying in the middle of the herd ensures that the institution will not lose

their clients. When bad information is released, investors panic and sell. As the demand
diminishes the bubble explodes and the price falls dramatically. This herd behavior can
be attributed to greed and fear.

Greed and fear are just one of the many characteristics that can be associated with
bubbles. Investors' sentiment regarding the market affects the way they invest. The
consumer confidence index along with various other nontraditional stock indicators

clearly indicate that investors' sentiments towards risk changes. When the market is on
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the rise investors are willing to take on more risk in pursuit of higher returns. Investors

trick themselves into believing that good times will continue. In the same fashion when
the market crashes investors worry and attempt to limit the amount of risk they take on.

When you combine investor sentiments of greed and fear with herd behavior bubbles are
formed. The impact of these bubbles is substantial.
Markets will never be able to become perfectly efficient, but it is important to

understand the climate in which bubbles are generated. Understanding the climate in
which bubbles are generated can help investors to develop methods to counteract investor

sentiment and herd behavior. Counteracting this behavior can reduce the impact bubbles
have on today's market.
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