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Computerized investing takes advantage of the power of modern computers to enable investors to make good investment
decisions. However, the results of computerized investing are only as good as the programs that are used and the data
that they analyze. Computers are useful for the following tasks:

keeping track of holdings, expenses, profits and losses, and other similar bookkeeping tasks
finding and storing information related to current and potential investments
predicting the future performance of your current and potential individual investments

portfolio optimization based on the results of expected performance of individual investments
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making specific buy and sell decisions based on the above

Of these, task 3, predicting the future performance of an investment, is the most controversial and difficult (some would
say impossible). This series of two classes will cover methods by which this problem can be approached with the aid
of computers. We will also look at the results that have been achieved with these methods and to what degree they
can be relied upon.

The extent to which individual investors are willing and able to take advantage of computers for these tasks depends not
only on the degree of computer literacy of the individual involved, but more importantly on the personality of that
investor. Therefore the necessary attitudes to adopt in order to use computerized analysis will also be discussed.
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* Investment analysis is about predicting future returns of an
investment.
* Investment analysis is about predicting future risk in an
investment.
« Computers can only analyze data that can be quantified.
Data that cannot be quantified is often more important than
data that can.
* Accuracy of the input data is often more important than the
method used to analyze it.
* The main advantages of computers are to allow one to:
- acquire, format and do preliminary screening of large
amounts of data and
- enforce unemotional adherence to a tested strategy.

The objective of all investment analysis, computerized or not, is to predict the future returns and risks of a particular
investment. In this case, an investment is defined as something that can be purchased or sold which is capable of
generating positive net returns for the owner. This is a rather broad definition of the word “investment” that includes
both categories of incoming-producing things: those which can produce income merely by owning them (e.g. — CD’s,
stocks) and those which require additional labor or cash to produce a profit (e. g. — a milling machine, or a house with net
negative cash flow).

Predicting the future is always risky, and a prediction of the future without at least some idea of the probability that the
prediction is correct is absolutely useless for investment purposes. In fact, in order to be useful, the probability must be
explicitly stated in a quantitative way. This is one place where computers can help.

Unfortunately for computerized analysis, much of the most important data that determine the future performance of
investments are not easy to quantify. Also, it can be difficult to obtain accurate data, even when available. One of the
problems with computerized screens is that sometimes data entry errors are made that can make the screen results invalid.
A greater problem is that the data that is available necessarily relates to an investment’s performance in the past, not in
the future — thus the universal warning to investors that “past performance does not necessarily reflect future results.”
Luckily, this is true for everyone in the market, so at least the playing field is level.

Computerized investing has two main advantages:

First, computers can screen thousands of stocks in seconds, allowing individuals to find the investments that best meet
their objectives without depending on their broker’s research staff. Because even large brokerage houses concentrate on
a relatively small number of investments which are approved for recommendation to clients, this potentially allows
individuals to do a better job than the broker in building a portfolio designed for their needs. Second, because computers
are quantitative devices, they force investors to quantify both their investment goals and their assessments of specific
investments. This is important because it can dramatically reduce the effects of the two most important reasons for
market losses — fear and greed.
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* Technical Analysis
- Analysis of price and volume trends.
- This tries to predict future performance that is related
to investor psychology.
* Fundamental Analysis
- Adds analysis of news, company financial and business
information such as quarterly and annual reports,
economic data, etc.
- This tries to predict the effect of changes in business
conditions on future performance
* Portfolio Balancing
- Given that individual investments have been analyzed,
the performance of a portfolio can (within limits) be
tailored to the requirements of an individual by
selecting an appropriate mix of securities.

The value and returns of investments change for two basic reasons. Short term changes in value are mostly caused by
changes in investor perception of the desirability of an investment. Long-term changes are mostly caused by real changes
in the earning power of the business represented by the investment. An examples of the former is the bandwagon effect
as a result of panic or greed (Stocks are risky! Get out of stocks!). An example of the latter is a specific business
development affecting the probable future of a company (Recent headline: “Graham Corporation Awarded $3.7
Million U.S. Oil Refinery Order”).

Some investors prefer to use technical analysis, which tries to predict investor psychology by watching price and volume
fluctuations and other indicators of past investor sentiment. They belief that certain patterns in past investor behavior are
useful in predicting future behavior and thus price changes caused by investor sentiment changes. Others prefer
fundamental analysis which looks at financial figures such as sales, earnings and other concrete measures of business
health to predict price changes based on actual changes in the business fortunes of the company. Interestingly, until
recently, most investors concentrated on one or the other of these methods, and mostly ignored the other. That has
changed with the advent of computerized quant investing. “Quant” is short for “quantitative.”

Portfolio balancing is not the subject of this talk, but is mentioned for completeness. The optimum method of investing
rarely if ever involves making just one investment. That is mostly because unforeseen things can happen to any one
investment. Thus having at least ten with equal dollars in each or so means that if something goes badly wrong with one,
the loss is limited to ten percent. Portfolios are for downside protection.



CHARACTERISTICS OF INDIVIDUAL
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AGE SEX FAMILY INCOME*#*
Under 21 <1% Male 80%  Under $20,000 2%

21-34 3% Female 20%  $20,000 - $49,999 8%
35-44 12% MAR. STATUS $50,000 - $99.999 15%
45-54 29% Married 80%  $100,000 - $174,999 30%
55-64 26% Unmarried 20% $175,000 and over 45%
Over 64 30%

Individual investors are also generally college-educated, are in either
professional/technical or management jobs, and live in cities.

*Original figures were 1972 data. The above figures have been adjusted to
the 2006 equivalents using Dept. of Census household compensation data.

From “The Individual Investor: Attributes and Attitudes”, Ronald C. Lease, Wilbur G. Lewellen, Gary
G. Schlarbaum, The Journal of Finance, Vol. 29, Issue 2 (May, 1974) pp. 413-433. ©2002 JSTOR

The above data shows that individual investors are mostly old, affluent, male and married. The numbers shown are quite
close to those we have seen in responses to questionnaires returned by attendees at the 2006 AAII seminar on
Computerized Investing. It that respect at least nothing much seems to have changed.
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 INVESTMENTS BEFORE COMPUTERS

Data for the common stock transactions of 2,506
individual investor accounts from 1964 through 1970:

Long Positions 97%
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“Realized Returns on Common Stock Investments: The Experience of Individual Investors,” Gary G.
Schlarbaum, Wilbur G. Lewellen, & Ronald C. Lease, The Journal of Business, 1978, vol. 51. No. 2

The above figures were compiled for the years 1964 through 1970, years in which the use of computers by individuals
was essentially non-existent. The Internet did not exist at that time, although its predecessor, ARPANET, which was
developed for military use, did exist in a rudimentary form by 1970. The first personal computers appeared in the mid
1970s. At the time the conventional wisdom was that individuals “always lost money.” It seems not to have been true.



* Studied 115,856 accounts from a large discount brokerage for the
dates January 1990 through November 1996.

* Studied the performance of traders classified from worst to best by
creating short-term (1-week) and long-term (6-month) “portfolios”
consisting of:

- Buy the best 20%, Short the worst 20% up to that point (short
term): market + 13.7% annualized

- Buy the best 20%, Short the worst 20% up to that point (long
term): market + 12.1% annualized (far less turnover)

* Good and bad traders tended to stay that way.

* Other results: top %4 investors outperform the market by
0.5%/month, few stocks outperforms diversified, < 1 month holding
best, top 10% investors outperform bottom 10% by 8% per year

* During this time the S&P 500 rose over 110%

“Can Individual Investors Beat the Market?”” —Coval, Hirshleifer, Shumway School of Finance, Harvard
University, Working Paper 04-025, Sept. 2005. http://ssrn.com/abstract=364000

This is a study that showed that the best individual investors out performed the market substantially, even if individuals as
a group did poorly. The question here is how to put yourself in the top 20%. The authors suggest that brokerages with
access to individual trading records can do it by duplicating the study. That is, they should recommend the same stocks
that their most successful accounts are buying, and short the stocks that the least successful accounts are buying. That’s
not a strategy an individual should use, and it’s likely illegal for a brokerage. Still, it does indicate that some people
know what they are doing and others don’t, and that those who do make more money. For this study it was particularly
true for the short term, but held true for longer term trades as well.

Keep in mind that times and market conditions change, and what was true for the boom times of the 90s may not be true
any more.



RISKS SEEN BY INDIVIDUALS IN THE ]
COMPUTER ERA

These guys lost money on a lot of weeks!
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WHAT’S WRONG WITH
CONVENTIONAL STATISTICS

|

1 SAMPLE 2 SAMPLES 3 SAMPLES 4 SAMPLES
« THE CENTRAL LIMIT THEOREM
- Let X, X, X, ... be a set of n independent and identically distributed
random variables having finite values of mean p and variance 2. The
central limit theorem states that as the sample size » increases, the
distribution of the sample average approaches the normal distribution with

a mean p and variance 6%/n irrespective of the shape of the original
distribution.

* NORMAL DISTRIBUTION (PROBABILITY DENSITY FUNCTION)
- 1 (z—p)
gy 2T oxp 202

http://en.wikipedia.org/wiki/Central_limit theorem

Conventional statistical error analysis assumes the central limit theorem. It assumes the normal distribution and talks
about things like two-sigma and three-sigma events. Then it tells you that there’s about a 98% probability that the value
of the number being analyzed will lie within the three-sigma limit based on that assumption. This can lead to serious
errors in investing.



LIMITS OF STATISTICS

Histogram of Earnings Per Share
9037 Equities From Sl Pro
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This is a portion of a histogram that shows earnings per share as the number of companies (out of the 9037 company SI
Pro database) that have a given EPS value. It looks rather like a normal distribution, but has a disturbingly large number
of points in the tails, it’s got a much sharper peak than a normal distribution and is asymmetrical. There are more
companies with positive earnings than negative. (Guess the world won’t end just yet.)

Why are these things true? Because people don’t act at random. Most all of the people responsible for these
investments are trying to make money, hence the asymmetry.



LIMITS OF STATISTICS 2

Histogram of Earnings Per Share
9037 Equities From Sl Pro

Here’s the whole histogram shown in the previous slide, with a normal distribution with the same mean and standard
deviation superimposed. It is NOT a good fit. Why? Look at the next slide.
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LIMITS OF STATISTICS 3

Histogram of Earnings Per Share
9037 Equities From Sl Pro

See those single example outliers? They have produced a standard deviation that produces a normal fit that is much too
wide for the actual peak. The normal distribution has the same mean, standard deviation, and integral as the histogram,
but it is low and wide near the peak, and drops to near zero far before the outliers disappear.
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» Conventional Statistics work reasonably well if you:

Throw out the outliers

Pick your investments so you have as few surprises as possible

Diversify to protect yourself from surprises that happen anyway

Come to the next class where we’ll talk about how to do those
things.

* Another approach is “data-driven” statistics:

There are no assumptions about the nature of the probabilities

Instead of a normal distribution empirical histograms are used
directly

This approach works well if you have enough data

We’ll talk about that next time too.

12



34
3z
A - 20
a Giancarlo to Leave Cisco: Join Venture Firm
eWeek - Dec 21, 2007
Cisco Heir-Apparent Giancarlo Resigns Smartmoney.com

Charles Giancarlo resigns from Cisco Seattle Post Intelligencer
Bloomberg - Reuters

Mow 2007 Crec 2007

' Cisco 1Q profit rises 37 percent but stock slips ' 2007
EJ 100
San Jose Mercury News - Nov 8, 2007 ||| | H |

L Cisco 1@ Profit Jumps 37 Percent Forbes LT ]

Cisca profit up 37% but investars key on forecast MarketVWatch T T e |2
Reuters - MSMN Money

[£ £J UPDATE: Cisco To Double Investment In China To $16 Billion ul >
Ti CNNMDney.com - Mov 1, 2007 data delayed by 15 min. - Disclaimer
Cisco to Increase Investment in China by $16 Billion TMCnet

Cisco Invests $16 Billion More In China Projects Information!®anl-
Forbes - Wall Street Journal E Older news | View all news for CSCO »

http://finance.google.com/finance?meta=h1%3Den&q=CSCO

This is an example of how the use of a computer and the Internet can allow a type of analysis that has proven very
profitable in the past. The old way was to clip articles out of newspapers and tape them onto a gain chart of a stock’s
price attached to a wall. Then read the articles and see if there is a correlation between a certain type of article and stock
price changes. Google Finance has automated this process as a part of the current beta version of their charting site.

The chart is at http://finance.google.com/finance?meta=hl1%3Den&q=CSCO



THE AAIDI’S EXPERIENCE

* 56 Stock Investor Pro Screens Tracked Since Jan. 1998
- Average total return: 522.7%
- S&P 500 total return: 57.3%
- Screens below S&P: 5
- Screens above S&P: 51
- Screens with negative total return: 1
- Lowest screen return: -34.1%

- Highest screen return: 3118.2%
* These portfolios are rebalanced once a month
* No fees or dividends are included

* Some have worked better in the past, others in the present

The chapter has an Active Stock Investor Pro users’ group run by Andy Prophet. See our chapter website for more
information and meeting schedules. The website can be found at www.siliconvalleyaaii.org.

These screening results are from the AAII website at http://www.aaii.com/stockscreens/performance.cfm.
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The scatter plot shows a general confirmation of the conventional wisdom that higher returns go with higher volatility.
However the effect is certainly not linear. Most returns near zero show a monthly standard deviation between 4 and 6,
while a return of almost 2500% is at about 8.5. In addition, there are a significant number of low-return screens that
show very high standard deviations, including the only screen with a significant loss at about 15.

The histogram shows the screens clustering around real returns of about 200% over the 9.75-year period. Anything
above 1000% is probably a “fat tail” outlier. However, are these high performers just chance? The highest is a new
screen, the O’Shaughnessy Tiny Titans, and the second highest is the Zweig screen. The newer screens were back-
tested in a way that should eliminate most survivorship bias. (If you test screens on earlier data on presently existing
companies only, you eliminate those that no longer exist from consideration. However, the AAII has old data available
in SI Pro, and therefore can, and presumably did, test on the actual data that was available at the earlier date)
Nevertheless, recently developed screens were done by people who know what worked in the past, and tend to give
unrealistically good results when back-tested. The Tiny Titans is a recently added screen, so the performance is suspect.

Many of the screens in this data date back to, or near to, 1998, the earliest year used here. They have mostly been tested
in real time, after the screen was developed. The second-best screen, the Zweig screen, is one of these. It has never had
a negative year. Is this just chance or is there something valid here?
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B RULES FORSUCCESSFUL
=== COMPUTERIZED INVESTING

* Know how good your data is.
* Back-test your methods.
* Don’t bet too much on a technique until you’ve forward
tested it as well.
* Recognize when things aren’t working. You have two
options:
- Take your money out of the market until you find
something that does work or
- Keep in the market, but only in those investments you
can predict. If you can’t find enough of them for
adequate diversification, keep enough money out of
the market so you can take advantage of
opportunities that appear.
* In the next class we’ll walk through an example.

In the next class we’ll work through an example with some spreadsheets that allow you to do what
we have been talking about.



