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Liquidity in Massachusetts

Foreword by Arindam Bandopadhyaya
Director Financial Services Forum

Ever since the development of the Massachusetestment Sentiment Index (MISI) the
Financial Services Forum has been keenly interestBdns that are in the
Massachusetts Bloomberg Index (MBI). The MISI ubesMBI to capture daily
sentiment of investors towards firms in Massachasand finds that events that affect
Massachusetts are quickly reflected in the investraentiment measure.

In this study, the Forum investigates the liquidifyfirms in the MBI. The report begins
with details on the composition of the MBI and @¢ouaés with an analysis that finds that
trading strategies that are capable of generaigiyieturns cannot be effectively
implemented on firms in the MBI because of lackigdidity. This has serious
implications since low liquidity increases the coktapital and restricts the firms’ ability
to most efficiently use capital markets.
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Liquidity in the M assachusetts Bloomberg I ndex
Introduction by Dr. Atreya Chakraborty
Assistant Professor of Finance
CM Financial Services Forum Research Associate
University of Massachusetts - Boston

“I see Massachusetts as the research and develowewetr of the world
in biotech, biomedical and alternative energy irtdes. | see an economy
marked by innovation, converting new technologrested in our
universities and research laboratories into produahd services in
demand worldwide.- Governor Deval Patrick

(http://www.devalpatrick.com/issues_economy.cfm)

A growth strategy based on high technology is @ lv@dion for Massachusetts’s future.
This has important implications for the local ficgal markets that have a comparative
advantage in evaluating the true contribution ahsindustries. Will the local financial
market be able to assist the process of price dsgas the emerging high-tech
industries mature? Will the market for securitieseffficient in directing the badly needed

capital to its most productive use?

One of the key drawbacks of high tech industrigkas they start small and remain
opaque for a long time — by the very design thaagsfcannot continually and credibly
reveal what they are up to. Hence, there is a gmeshium for price discovery. Investors
who are able to discern good firms from bad onaighsignificant opportunity to profit.
However, to profit the stocks of these firms neebe traded at will. The lack of liquidity
is a significant drawback to any trading strategguch markets.

This study examines the implications of lack qlildity upon a simple trading strategy
on the Massachusetts Index (Ml). A very simply ingdstrategy is designed to show that
strategies that are profitable on the more ligukBDAQ Index (QQQ) may not work on

the MI because of lack of liquidity. The resultsmido potential problems with price
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discovery for firms in the Ml index. A detailedsieiption of the Ml index and its

composition relative to the QQQ highlights the tealbgy heavy nature of the Ml index.

Composition of the M assachusetts I ndex

The Ml is a price weighted index that tracks Mabksaetts based firms. At any given
point there are roughly 250 companies that comphiseindex, this number fluctuates as
companies enter and leave the market place. Glyrdaring the time period examined

for this study there was 249 listed securities.

The major industries are technology (software,rirgg computers, semiconductors),
banking/financial (financial services, S&L, commiatcand fiduciary), and an
overwhelming number of various elements of the wedndustry (bio-med,
pharmaceutical, instruments, products, and thetaysu Thirty percent (75) of the 240
companies that make up the index are related to#dkcal field and twenty six percent
(63) are tech based, banking/financial comprise¢tarceleven percent (27).

The index is heavily weighted toward medical arahtirms. For comparison, we can
look at the QQQ composite which is 14% medical, 38éhnology, and 11% financial.
Exhibit 1 and 2, respectively, depict the MI byuistty and compares the breakdown of
the MI to the QQQ Composite. Medical serviceshsag pharmaceuticals, bio-med,
therapeutics, etc. are clearly the driving forckibeé the Mass Index and the

Massachusetts economy as well.

In Exhibit 3, there is a graph illustrates markagp distribution of the index. The
distribution is heavily weighted toward the smaltlanicro-cap firms; these firms
comprise 71% of the index. The Ml is devoid of m@&gp stocks which have a market
cap of over $200 billion. The type of firms fouimdeach market cap group are fairly

diverse; the only industry type that really standsbased on market cap is the

! http://www.streetauthority.com/terms/index/nasdamgposite.asp
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banking/financial industry and the medical industmich are overwhelmingly small and

micro-cap stocks.
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Exhibit 1
Massachusetts Index by Sector

Massachussets Index by Market Sector

31%

@ Financials m Technology 0O Medical 0 Other

This exhibit depicts the breakdown of the Ml int® three main industries.
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Exhibit 2
M assachusetts Index versus NASDAQ Composite

Massachusetts Index vs. Nasdaq Composite: Key Industries

Nasdaq

% > — Ml
Q ie) 13) )
8 2 S £
£ < 2 O
T8
}_
Financials Technology Medical Other
| Ml 11% 26% 31% 32%
m Nasdaq 11% 52% 14% 23%

This figure compares the Ml to the NASDAQ compositeegards to the three industries
which are most prominent on each index. Thesedgmay be slightly skewed due to
the different ways that each index is calculated.
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Exhibit 3
Massachusetts Index by Market Capitalization

Massachusetts Index by Market Cap

big, 13% nano, 13%
mid, 11%

micro, 35%

small, 36%

This figure displays the percentage of firms lodateeach market cap distinction. The
small and micro cap companies comprise 71% ofritiex.
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The Effects of Liquidity on a Simple Trading Strategy

Robert E. Sipe

Robert Sipe is currently pursuing his MBA with asgalization in finance from the
University of Massachusetts Boston. He attendedtgon lllinois University Carbondale
where he earned a Bachelors degree in Managenfennition Systems. Robert Sipe is
currently working for State Street in their funccaanting department. His interests span
a wide variety of finance related topics but thera particular emphasis on stock market
related topics such as a portfolio and securityysisga
|. Introduction

This study examines the impact and implicationkgeiidity upon a simple
trading strategy. In theory, there is good evidethet a lack of liquidity affects the
ability to trade efficiently and effectively. Thadk of liquidity may also contribute to the
persistent systematic mispricing of the securiiged on the exchange. Hence, a priori,
it is not clear how the reduction of liquidity waffect the profitability of a particular
trading strategy.

We develop a very simply trading strategy desigioechpture the quick up tick in
a stock’s price after it has particularly steeplitheg this is often referred to as a “dead cat
bounce®. These set of trading rules were applied to tASBNAQ index (QQQ) The
results were astounding, achieving a return of 352& a six-month period. The focus
of this paper is to investigate the impact of thme strategies on the Massachusetts
Index (MI). This results of this study are usedfufirms trading on the MI because they

yield insight into potential problems that thegens will likely experience in the capital

market. Chief among the potential problems calseal lack of liquidity is that it will

2 Phrases.org: http://www.phrases.org.uk/meanin@§a0.html
3 Previous work on testing the base trading strategthe QQQ index was conducted with Hugo Smoter.
The current study is part of a more detailed stwilly Professor Atreya Chakraborty.
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make it harder for an organization to manage dsksprice and individual traders may
affect the price more than it would be by the sases or failures of the organization.
The trading method, in its raw form, yielded exo@pal results, returning over
800% during the nearly one-year period examinedraihg from April 18', 2005 until
March £, 2006. Examining the individual trades reveatet the liquidity concerns
were valid as our level of investment would havecanted for over 100% of the trading
volume of an individual security in several instes@nd as such would not be possible in
the real world. Looking at each trade also rewé#hat it would not be possible to
quickly enter/exit a position since many of thenf&rwould not trade for several days and
when they did it was usually as a single large Ipase/sale. There was very little depth
in the market for a significant number of the ligstems. Numerous variations of the
base portfolio were constructed with each haviongigue characteristic that helped
explain the impact liquidity would play. The fimdjs showed conclusively that as more
real world restrictions were imposed the returrad the trading method generated were
reduced substantially. This was further suppontbdn we created sets of risk adjusted
returns were calculated. Metrics such as the $hatio showed a dramatic decline in
the quality of the returns and in some cases piagutegative returns. The risk-adjusted
returns also revealed that there was less of ameaince gap between the various

alternatives than the initial performance resultidated.
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I1. Methodology
a. The Method

The trading method is rather simple; it is baseohuihe adage “buy low sell
high.” This trading method attempts to exploit tdieservation that after a particularly
sharp downturn in price one day, stocks often radan price the next day. Buying at
the bottom, the point where a stocks price fall®gothat it becomes attractive and will
begin venturing back up is a common tactic in tleek@t. The reasoning is simple but
finding that bottom is the hard part. The tradmethod rests on the idea that a tradable
bottom is reached, more often than not, aftergelaingle day decline in price. For each
trading day, the three worst performing securitvese selected. They were “purchased”
using the closing prices. They were then “soldthat closing prices for the next trading
day. Inthe actual marketplace, a trader wouldddkng stocks at 3:45pm and buying
stocks at 3:50pm. By holding the stocks overnighs, possible to bypass the restrictions
put on day-trading. Using the full proceeds frdns sale, three new daily losers are

purchased and the cycle continues.

b. The Study

Data were gathered from Aprill9, 2005 until Margt2Q06 for all securities that
trade on the MlI, and for the benchmark QQQ. Thedwomprised of 250 companies
with a large percentage of them being pharmacdub#ech, and technology based
firms. The companies listed are generally small micro cap stocks. These types of
firms are thought to be conducive to the tradinghoe since their price behavior is

rather volatile, a condition under which the tragdmethod thrivesWe expect the Ml to
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yield results more reflective of the key intuitiohour paper — that liquidly in trading
matters. Relative to QQQ, the MI represents, omagyee smaller companies. These
companies serve a dual purpose of capturing betimtpact of higher volatility and
lower liquidity associated with size. Both thesetdas affect trading strategies.

Several portfolios were constructed based upomthihat attempted to deal with
the problem of liquidity constraints. The firstsviermed the “Raw” portfolio; the
criterion was simply the three companies with tlegst/performing stock price for that
day, as described above. The second group wasl¢hl “liquid” portfolio. This
portfolio had the liquidity limitation that its dgilosers had to have an average trading
volume of $500,000. A third portfolio, known asviRAlternative (RA), was designed
with constraints that dealt with capital appreaciatiinstead of reinvesting the full
proceeds from the prior day the winnings were resddvom the table or losses were
replenished to keep the base investment the sanfieurth portfolio was created that
focused primarily on the illiquid stocks, stocksrevselected that did not trade often and
instead of using the next day’s closing price timsyead used the closing price for the
next day that the security actually traded.

A $50,000 base investment was selected and woudgliteequally among the
three securities. Based on this investment ldesliuidity requirement was set at a
$500,000 daily trading volume. This investment split equally among the three
securities, initially $16,667 per security. Theypus study based upon the QQQ index
revealed that a certain base level of investmestrequired to overcome trading costs.

An investment of $50,000 showed little differenogegards to the percentage returns
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when a comparison was conducted with the only ibeing the inclusion of trading

costs.

c. Metrics

Several metrics were used to gauge the resuttedftudy. They include Total
Returns, Average Daily Returns, Moving Averagesarfa Ratios, and Sortino Ratios.
The moving average used as a risk metric, a gesensle of volatility can be gained by
looking at how many times the actual returns cm&s the moving average. The Sharpe
Ratio provides a comparison between the returndladvolatility. This ratio shows if
the results are simply the excess returns assdaoaatk taking on large amounts of risk
or if they are something more. The Sortino Ratian alternative to the Sharpe ratio that
measures the same things but makes a distinctisreba downside and upside
deviations. If the returns continuously trend updgathey will deviate from the average
continuously causing a lower risk adjusted retuhemvusing the Sharpe Ratio; however

this “upside” volatility is desirable and should tbeated as such.

I11. Results

The “Raw” portfolio’s results were astounding. eliteturn for the period was
821%; this large return is a result of the compaugahherent with the trading strategy.
The Raw Alternative portfolio returned 249.89%.eTigyuid portfolio returned 20.37%
while the illiquid portfolio returned 181%. Thermdhmark, QQQ returned a respectable
18.82% during this period. Exhibit 1 is a graphdtrating the disparity between the

performances of the various portfolios.
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Exhibit 2 depicts the appreciation of the investagdital over the time period of
the study. The performance gap between the ligartfolio and the alternative portfolio
options highlights the importance of this studyislevident that liquidity does play a
role in the success of the trading strategy. dusthbe noted that all variations of the
trading strategy were successful in outperformimrtbenchmark QQQ index. The
majority of the portfolios beat the index by a ddiesable amount; prompting further
investigation into why exactly there were so susfidsand what knowledge can be

gained from these results.

V. Analysis
a. Reasons for Performance Decline of Liquid Pdidfo

The purpose of this study was to determine thecetliquidity on this simple
trading strategy. The performance gap makes demtithat it does in fact play a key role.
What is it about the liquidity of these firms tltatused such a performance drop in the
returns?

One possible solution is that the number of investinchoices is severely limited
when imposing dollar trading volume restrictionartigularly when using a small state
index as the majority of the firms are alreadytigiraded. If a 10% price decline is
considered to be an acceptable level of price eah order to initiate a price bounce we
can compare the raw vs. liquid portfolios in tewh®iow many securities that were
initially selected remain after the 10% declineniegon is imposed. The raw portfolio
retained 334 securities, while the liquid portfaieclined to 161 remaining securities.

Smaller indexes contain fewer companies than Naadddhey are often much less
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liquid, it is possible that the trading strategyat suitable for such an environment since
the trader would be faced with far fewer choiceseigards to price losers and would have
to make selections that did not have a sufficieittepdecline in order to cause the bounce.

Another factor that affected the results of theiligportfolio was a very large
early loss. On 5/24/06 one of the securities 1486 §it declined a further 20% the
following day) contributing to a 20% overall dedim the portfolio in a single day. If
that decline had not occurred the total return @wdndve been 54% for the portfolio.
This translates into a roughly 10% performanceidechighlighting the compounding
that takes place as the investable capital grows.
b. Risk Adjusted Returns

This trading method thrives on volatility; this neskit rather difficult to properly
asses the risks associated with it. In testihgt proven successful and generated
incredible returns but it is evident that thereldazertainly be downside potential.
Traditional risk metrics, such as beta, fail toqukeely asses the situation so alternatives
such as moving averages, Sharpe ratios, and Soétilns were used.

The moving average was the simplest measureoek dot show the daily
volatility but instead shows the more solid treme lfor the price. Risk can be assessed
by how often the daily price line crosses its mguvatverage. Given the relatively short
period of time of the study a 20 day moving avenags selected. In Exhibit 3 it is seen
that the price line for the Raw portfolio rarelypsses the moving average. This indicates
that this trading strategy is somewhat low riskhesprice is continually following its

average on the way up.

16
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1. Sharpe Ratio

A common measure used for risk-adjusted returtiseiSharpe Ratio. This ratio
is useful for comparing returns since it removesdRcess returns that are earned by
taking on more risk. Itis in the same vein asRHe ratio, it provides a common base so
that a reasonable comparison can be made. Fohtrpé&Ratio, a higher number is
better, as it is the excess reward. The tradindpogeproduced rather disappointing risk
adjusted returns for most of the portfolios. Tagas were as follows: Raw and
RA .13707, Liquid -.07224, llliquid .14467, and Q®@@d a return of .06804 (see Exhibit
4). One pitfall of this ratio is that fails to tdisguish between good volatility and bad
volatility. These trading tactics produce a laageount of volatility; it is this large
denominator in the equation that is dragging ddwengerformance. It also fails to
distinguish between the risk return relationshineen the Raw and RA portfolios. To

gain a better perspective on the risk-adjustedmstwe can use the Sortino Ratio.

2. Sortino Ratio

The Sortino Ratio is very similar to the Sharpei®dhe major distinction being
that instead of using the standard deviation ofréterns for the denominator is uses
downside deviations. Downside deviations, as dised in “A Brief History of
Downside Risk Measures,” are simply the standavwibtiens only for those trading days
where the pick would have lost money, these ane éiveraged to get the denominator in

the equatiodf. A significant improvement can be seen in theosathighlighting the

4 Nawrocki, D.“A brief history of downside risk measures”, J. Inv esting,
pp. 9--26, Fall 1999.
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aforementioned problem of the Sharpe Ratio faitondistinguish between good upward
volatility and the bad downward variety. This versof the ratio also makes the
distinction between the Raw and the RA portfolibise ratios are as follows: Raw 1.192,
RA .3442, Liquid .0018, llliquid .7996, and QQQ 3B2(see Exhibit 5). The
performance of the Raw portfolio shows through,hig returns are not diminished by
the large denominator figure for volatility. Ther8no Ratio also illustrates how well

the trading method outperformed QQQ, even in aadjksted sense.

V. Observations

The Raw Alternative portfolio was not initially plaed. It came about while
conducting research for the basic Raw portfolio nvitdbecame evident that the invested
capital was growing at such a rate that liquiditywad become a real concern. The
earlier study using the Nasdaq index did not exploisgproblem as those companies
were had a large enough trading volume that it didel unlikely that even the above
average individual trader could move the pricenefsecurities. The alternative approach
was to keep the base investment the same andithenremove the profits or replenish
the base amount each day to keep the invested amo$b0,000. This trading method
proved to be very successful and is more realistregards to being useful in the actual
trading world. The net profit taken from this tiagl method was nearly $125,000,
representing a return of just under 250%. Exli@ildepicts the performance of this
method against the raw results. The returns @rasihigh due to a lack of
compounding, however they are still incredibly gaodl also much more stable than the

raw portfolio.
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The RA portfolio highlighted the compounding natof the investment method.
It is comprised of the exact same trades; the diflgrence between the two is that the
RA portfolio is not fully reinvesting the earning8Vhile the returns are not as high as the
Raw portfolio they are significantly less volatilAs time progresses and the investment
base grows the Raw portfolio takes off but showsteceable increase in volatility. The
larger investment base allows for larger price mosets, fortunately they are generally
upward in nature.

Another interesting observation was that certamganies appeared frequently
and they all happened to be small tech orientedsfithey also produced excellent
returns when they occurred. These firms includegt@jenesys, Greenman Tech,
Macrochem, and Avitar Inc. These four firms appdaa combined total of 89 times in
the raw portfolio transactions. They earned amaye of 2.68% each time they traded.
These firms are extremely volatile and are the @roial bread and butter of the trading
method. Wildly volatile stocks will plunge andeifurther than efficient market theory
allows for; panic selling depressing prices andgtebopping on an already rising stock
pushing it higher than it should be are not sonmettihat can be effectively priced into a
security. The shotgun approach taken by thisrigadiethod captures these
inefficiencies and profits when the prices riselbicup to normal level, more often than

not it is successful.

V1. Implicationsfor Mass Index Firms
This study has produced some very interestingicgapbns for the firms trading

on the MI. There have been several studies thrapeace the characteristics of regional
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exchanges to the NYSE and Nasdaq and they havd gmueral factors that could
contribute to the poor performance of the tradireghad when applied to an illiquid
market. Small regional exchanges have poorer éxecof trades, worse information
asymmetry, and less efficient markets in generaltdwa far fewer number of market
participants. There are major firms that are included in the Mimes such as Staples,
Genentech, and Raytheon, but the Ml is really htortaose companies that are simply
too small to be listed on the major exchanges.s@&senall firms benefit greatly from

their ability to go public somewhere and raise nyotieis the traders who must be wary
of these stocks. Liquidity became an apparentlprolin achieving returns for a number
of firms and for some of these companies a singlger could easily move the market, in
some instance it was evident that a trade of $5@@dvhave been enough to shift a stock
several percentage points in either direction. fnoblem that could arise from this, in
light of current options scandals, is that an irdiral with stock options in one of these
small firms would have to do very little to movestinarket in his/her favor to increase
their option return and then could crush the stftérwards when they dump their
position. Another problem firms may face thatdkated to liquidity is that it would be
relatively cheap for a shareholder activist togykrge percentage of their stock and then
use that as a bargaining chip to impose theiramlthe corporation with the threat that
they will dump their holdings and crush the stodk@if the company does not comply.
This is typically a difficult and costly procesgjtering hundreds of millions of dollars

when dealing with major firms that are listed oa MY SE or Nasdaq since the market is

> Van Ness, R.A. & B.F., Warr, R.“A Comparison of N¥@nd Regional Trading,” Stock Exchanges,
IPO’s, and Mutual Funds. Ed. Klein, Nova SciencelRters, 2004. pp. 1-21.
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liquid enough that there would be buyers that waldfdet threats of a massive sell-off,
small illiquid firms on the MI do not have this peation.
V1. Conclusion

This study set out with the objective of testing #ifects of liquidity on a simple
trading strategy. We found conclusive evidencepsumg the idea that a lack of
liquidity can negatively impact the returns of @sessful trading strategy. Several
portfolios were constructed in an attempt to dagh Wiquidity restraints in a variety of
ways and each showed a significant decline in texntiseir total returns indicating that
trading method would be negatively impacted if thegth an illiquid market. A variety
of risk metrics were utilized and these showedjaiBcant reduction in the performance
gap between the various alternatives. As a wihiob@an be said that a lack of liquidity

will have a negative impact for both traders ar&ldhganizations which are traded.

21
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Exhibit 1
Total Percentage Return of Portfolio Alternatives

Total Percentage Return of Portfolio Alternatives

900.000%

821.000%

800.000% -
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o Raw m Raw Alternative O Liquid O llliquid m QQQ

This figure represents a comparison of the totairns achieved by all the trading
methods examined. The four portfolios were basedaviations of the basic trading
strategy as discussed while the QQQ investmentaikery and hold investment style.
This graph highlights the dramatic earning powetheftrading strategy in its raw base
form. It also highlights the performance attriloatithat the small illiquid trades produced.
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Exhibit 2
Comparison of Investment Growth in Termsof Dollar Returns

Comparison of Investment Growth in Terms of Total Dollar
Returns
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This figure represents the growth of the initialestment in terms of dollar-based returns
for each portfolio created. The illiquid portfoliesults are somewhat distorted since the
number of days that trading actually occurred wasifscantly reduced; however, the
time period examined was the same as the othesrsoti
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Exhibit 3
Per centage Return of Raw Portfolio vs. 20-Day
Moving Average

Percentage Return of Raw Portfolio vs. 20-Day
Moving Average
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This graph depicts the return of the raw portfeko its moving average. This shows that
while the trading method was volatile it did exhibistrong upwards volatility and this
sort of volatility should not be as heavily discteoh
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Exhibit 4
Shar pe Ratio Comparison

Sharpe Ratio Comparison

0.20000

0.15000 - 0.13707 0.13707 0.14467
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This graph depicts the various Sharpe ratios foh @mrtfolio. This ratio is based around
standard deviation of returns and gives an idahefisk vs. return. A higher ratio is
better as it indicates higher levels of returngdajiven amount of risk. These ratios are
lower than expected because of the high volatiftyeturns. It is interesting to note that
the liquid portfolio had decent returns but inskradjusted sense they were actually
negative. The various portfolios all returnedgngicantly greater amount than QQQ but
when adjusted for risk we see that there is a fsogmt decline in the quality of these

returns, although they still performed much bettan the benchmark.
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Exhibit 5
Sortino Ratio Comparison

Sortino Ratio Comparison

‘ O Raw m RA O Liquid O llliquid m QQQ ‘

This graph depicts the Sortino ratios of the vagipartfolios. This graph is important in
that it provides a clearer picture of the perforoedifference between the portfolios
than is possible using the Sharpe Ratio. Thisiestd differentiating between downside
and upside deviations.
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Exhibit 6
Raw vs. Raw Alternative Portfolio Comparison

Raw vs. Raw Alternative Portfolio Comparison
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This graph depicts the performance of the RawhesRaw Alternative portfolio. The
volatility appears to be significantly reduced e Raw Alternative, however the returns
are obviously inferior.
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