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ABSTRACT 

f he present thesis attempts to design a technical analysis-based 

complete trading system which will generate capital gains that are 

visibly superior to the results that can be achieved through a more 

passive buy-and-hold strategy. According to the Efficient Market 

Hypothesis, given the same level of risk, no strategy should be 

superior - or inferior - to the buy-and-hold approach. The model's 

performance is tested on i 4  years of weekly data, and 6 years of daily 

data on the Light Sweet Crude futures; 2 years of daily data for the 

Heating On futures; and, finally, on 2 years of daily data for each of 

the S&P ,500 and the U.S. T-Bond futures. The results are found to be 

statistically superior - under a 5% confidence interval - with respect to 

the buy-and-hold strategy. 
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1. PURPOSE AND OVERALL GOALS OF THIS THESIS 

While it is true that the early empirical analysis in the area of finanbe 

' suggested that markets are fully efficient - thus making all market- 
- 

timing attempts an exercise in futility - cracks have meanwhile -, 

developed in the initially solid body of theory related to the topic of 

, market efficiency. 

In the recent years, scores o t  academics thoroughly documented 

many instances during which the. behavior of secuiity markets takes 

on somewhat-predictable price pattems.~hese findings are extremely 

important, because they offer to the investment communitydnique 

and profitable trading opportunities, that were previously un-heardloft 

under the initial assumption of market efficiency. 

The present thesis will use a brief description of the Efficient Market 

Hypothesis as a starting point from which a81iterqtwe suwey of the 

major already-known market anomalieskan be successfully built 

upon. The documented existence of the January, ~on th l y ,  Weekly, 

and Daily Effects permits the investor to make educated guesses 

regarding the most appropriate points in time to execute a potentially 

profitable financial transaction. However, it is well-known fact that the 
R 

above-mentioned market anomalies &ually result in capital galnq that 

are rather small, especially on an aftercommission basis. 



For the above reasons, the present thesis attempts to design a 

technical analysis-based complete trading system which will generate 

capital gains that are visibly superior to the results that can be 

typically achieved through a more passive buy-and-hold strategy. 



II. * THE EFFICIENT MARKET HYPOTHESIS 

Early empirical analysis in the area of finance suggested that markets 

are efficient, a concept that hds been crystallized into a body of 

theory known as The Efficient Market Hypothesis. According to 

Eugene Fama ( 1965 ), an efficient capital market is a market that is 

efficient in processing information. As security prices follow a 

random walk, it should be impossible to predict changes in stock 

prices based on the securities' past price behavior. In addition to this, 

being able t~ accurately predict the stocks' future returns based on 
1 

- publicly available information should prove an equally unrealizable 

proposition. 

In his 1965 study, ~ a m a  investigated whether there was any serial 

correlation in the day-today price changes of the 30 stocks 

composing the DJlA for the period 1957-1962. Although he found 

statistically significant positive serial correlation, the paper's , 
4 

conclusions pointed to the fact that the correlations were too small to 

be of any economic significance. In the light bf Fama's results, 

investors were advised to refrain from' trying to time the market: .. 

instead, a passive, buyand-hold Strategy should not only assure' 

gains, but secure the absolute highest gains one could ever achieve 

in the stock market 



Ill. LITERATURE SURVEY SUBSTANTIATING SEVERAL EXAMPLES 
d 

OF ALREADY WELL-DOCUMENTED MARKET ANOMALIES 

Many of the academics who tried to disprove The Efficient Market 

Hypothesis concentrated their research efforts on finding instances 

in which, time after time again, one could - albeit over a brief period of 

time - predict with a high degree of accuracy the direction of stock 

indices. Several s u ~ h  discovered anomalies were the fact that firms 

with low Price-Earnings ratios, small firms, firms that pay no 

dividends, and firms that have lost much of their value in the. past, all 

earn returns that are higher than those predicted by the Capital k s e t  

Pricing Model ( i.e. This model states that, in equilibrium, the market 

portfolio is the unique Mean-Variance efficient tangency portfolio, and 

it consequently recommends a passive strategy as being the most 

pote,ntially profiiable investment approach. ) 

An even more intriguing anomaly is the observation that became 
Y .  

known as "me January Effect" ( i.e. or "Turn-of-the-Year Effect" ). 

This market af6maly refers to the phenomenon that small stocks 

have unusually lhigh' returns during the period beginning on the last 

trading day of ~ecember  and continuing through January, with the 

effect becoming progressively less pronounced as the month wears 

on. Michael Rozeff and William Kinney ( 1976 ) f o k d  seasonal 
1. 

, i 

patterns in a index of NYSE prices over the period 

1904-1 974. return in January was an Impressive 

3.48%, while other months averaged only about 4.42%. Moreover, . 

4 
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more than one-third of the annual returns occurred in January alone. 

However, when a similar study was conducted by Josef Lakonishok 

and Seymour Smidt ( 1986 ) on a stock index that is composed ofanly 

large firms - 1.e. the Dow Jones Industrial Average ( i.e. DJIA ) - Rozeff 

and Kinney's priorly documented high returns in January were not 

I , observed anymore: high-capitalization ( i.e. large ) stocks do not have 

higher returns in January than in other months. Consequently, finding 
* 

a January effect only in  an equal-weighted index suggested that this 

market anomaly is primarily a small firm phenomenon, in perfect 

sreement with the conclus~ion originally reached by Rolf Banz (1981). 

As an infmediate extensidn of the above idea, the research conducted 

by Marc Reinganum ( 1983 ) concluded that the January returns were 

significantly higher for small firms whose prices had declined during 

the previous year. Reinganum attempted to link The January Effect to 

tax-loss selling: he reasoned that the prices of firms - which have 

previously experienced a price decrease - are prone to suffer further 

declines in the latter months of the year, as ownem sell off the 

shares, in an attempt to realize capital losses. After the arrival of the 

New Year,'however, prices are predisposed to bounce up again, in the 

absence of further selling pressure. 

Reinganum's findings were further reinforced by Jay Ritter ( 1988 ), 

who used the buyisell ratio of individual investors at Merrill Lynch in 

order to conclude that: small stocks, taken as a group, display a , 

"Turn-of-the-Year Effect"; small stocks that are good candidates for 



tax-loss selling experience the strongest "January Effect"; and the 
- 

fact that this particular market anomaly is most visible following bear 

markets. . 

Jay Ritter and Navin Chopra ( 1989 ) demonstrated that statistical 
- ~ 

inferences about the risk-return relationship are heavily dependent 

upon whether equally weighted or value-weighted portfolio returns 

are used in  the estimation. While using value weighted - rather than 

equally weighted - portfolio returns, Ritter and Chopra found that, for 

the 1935-1986 period, the market's risk-return relation does not 

---l 
exhibit a January seasonal. In addition to this, for small firms, a 

i 
positively sloped risk-return relation was discovered in both bullish 

and bearish markets. In January, small firms outperform the market, .. 
irrespective of whether there is a positive or a negative return on the 

value-weighted market portfolio. Moreover - during the course of 

January - High-Beta small firms were observed to have greater 

returns than low-Beta small firms, even when the overall market 

return was negative. 

An equally interesting market anomaly is the amply documented 
v 

"Monthly Effect" in stock returns. Using value-weighted and equally- 

weighted daily stock index returns for the period 1969-lg86, Joseph 

Ogden ( 1990 ) tested the hypothesis that the monthly and January 

effects are due - at least in part - to a standardization in the payments 

system in the United States ( i.e. a concentration of cash flows at the 

turn of each calendar month ). Ogden's "The Turn'ef-Month Liquidity 



Hypothesis" stated that, as a result of the above-mentioned 

standaidization, investors realize substantial cash receipts at the turn 

of the month, and especially at the turn of the year. The reinvestment 

ofthese cash receipts was shown to induce a surge in stock returns . , 

at the turn of the month. The' magnitude of each monthly surge was , 

.proven to depend on the size of aggregate liquid profits realized 

during the month in question. These liquid profits, in turn, were 

directly linked to and affected by the monetary policyaf the ~ n i & d  

States' Federal Reserve System. 

On an international level, Jeffrey Jaffe and Randolph Westerfield ( 

1989 ) examined stock market returns in the U.K., Japan, Canada, and 

Australia, in order to determine if a "Monthly Effect" in stock market 

returns exists in counties other than the U.S. Jaffe and Westerfield's 

study found only weak evidence supporting a U.S.-tike Monthly 

seasonal pattern in the stock markets of the above-mentioned 

countries. While a country-unique monthly seasonal was documented 

to exist in Japan, only Australia exhibited a pattern somewhat similar 

to that of the U.S. 

The weekly and intradaily patters In common stock prices are two 

other kinds of market anomalies that are worth mentioning. Philip 

Prince ( 1982 ) examined daily returns in the Dow Jones 65 Stock 

Composite Index over the 1960-1964 time period. While Prince 

attributed the observed negative Monday effect to systematically high 

Friday closing prices, he failed to realize that the negative Monday 

7 



close-toslose returrl accrues during the course of the-Monday 

trading day. , . 

While analyzing hourly returns in  the DJlA over the period 1963-1983. 

Michael Smirlock and Laura Starks ( 1984 ), found that, in the first 

third of their sample, Monday returns in the first hour of trading were 

positive, while returns accruing later in the day were negative. 

However, in the last third of their sample, the above-mentioned 

pattern was noticed to completely reverse: i.e. there were negative 

returns early in the day on Monday, and positive returns later in the 

day. 

By studying transaction-by-transaction data for NYSE stocks for the 

fourteen months between December 1,1981, and January'31,1983, 

Lawrence Harris ( 1986 )Is paper examined the "Day-of-the Week + 

Effect" in further detail. Among the observations, it was'noted that, 

for large firms, the negative Mpnday close-to-close return accrues 

before the market opens, while for smaller firms, most of the close-to- *. 

close return accrues during the Monday trading day. In addition to 

this, it was noted that, on Monday mornings, prices tend to drop, 

while on the other weekday mornings, the prices in question tend to  

rise. Over the course of the rest of the trading day, price patterns 

were similar throughout all weekdays. Finally, Harris documented a 

strong tendency for prices to rise on the last trade of the day. In the 

light of the above-presented conclusions, Harris' paper recommended 

to the stock buyers to  avoid transacting early on Monday morning; i t  



the same time the sellers of stock were advised to actively refrain 

from engaging in early transactions on Tuesday-through-Friday. 

While the "Daysf-the-Week Effect I Week-End Effect" was initially 

reported for U.S. stock returns, Jeffrey Jaffe and Randolph 

Westerfield ( 1985 ) examined the daily stock market returns in  the 

U.K., Japan, Canada, Australia, and the U.S. Their paper concluded 

that each of the considered countries had a strong weekly pattern. 

The daily returns of the U.S. and Canada were found to have the 

highest correlation ( i.e. 0.442 ), a fact that can be easily and logically 

attributed to the geographical proximity between the two countries. In . 
stark contrast, the daily stock returns in Australia were found to be 

virtually uncorrelated ( i.e. 0.022 ) with their U.S. counterparts. 

Josef Lakonishok and Edwin Maberly ( 1990 ) employed a NYSE odd-lot 

sales and purchases; sales and purchases of cash-account 

customers of Merrill Lynch; and NYSE block transactions, in order to 

thoroughly analyze and document regularities related to the trading 

patters of individual and institutional investors. Lakonishok and 

Maberly concluded that Monday is the trading'day characterized by 

the lowest trading volume. lndividuals,are most likely to transact on 

Monday ( i.e'. relative to the other days of the week ); of these 

transactions, individuals have a higher propensity to sell - rather than 

to buy - on Monday. Quite on th'e contrary, the propendty of 

institutional investors to transact on Monday ,was lowest,. relative to 

the other days of the week. 
?\ 



IV. INTRODUCTION TO THE FIELD OF TECHNICAL ANALYSIS 

Financial markets move in trends caused by the changing, attitudes 
(I 

and expectations of investors with regard to the business cycle. The 

technical approach to investment is essentially a reflection of the idea 

that the stock and commodity markets move in trends which are 

determined by the changing attitudes of investors to a variety of 

economic, monetary, political and psychological forces. The art of 

technical analysis is to identify changes in such trends at an early 

stage, and to maintain an investment exposure until a reversal of that 

trend is indicated. 
-8 

Human nature remains more or less constant and tends to react to 

similar &ations in consistent ways. By studying the nature of 
7- 

previous market turning points, it is possible to develop some 

characteristics which can help identify major tops and bottoms. 
- --/3. 

Technical an'alysis is therefore based on the assumption that people 

will continu&? make the sake mistakes that they have done in the 

ck and commodity markets, which are a reflection of 

ion, never repeat a performance exactly, but the 

recurrence of similar characteristics is sufficient to permit the 

technician to identify major juncture points. Since no single indicator 

could signal every cyclical market juncture, technical analysts have 

developed an arsenal of tools to help identify the points where trend 

reversals occur. . 
5 
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Technical analysis is not concerned with the extremely difficult and 

subjective tasks of forecasting trends in corporate profitability, and of 

assessing investors' attitudes toward these profits. This science is 

concerned only with the identification of major turning points in the 

market's assessment of these factors. Sinc'e the "marketw is a 

reflection of changes in the balance of opinion between buyers and 

sellers as expressed in the price mechanism, the essence of technical 

analysis is to identify important changes in the trends of these prices. 
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V. LITERATURE SURVEY OF TECHNICAL ANALYSIS-RELATED 

ACADEMIC STUDIES 

William Brock, Josef Lakonishok, and Blake LeBaron ( 1992 ) tested 

and evaluated two of the slmplest and most popular tradiG rules - 
the Moving Average and the Trading Range Break ( i.e. Resistance 

r 

and Support Levels ) - by their ability to accurately forecast future 

price changes. In the first method, buy and sell signals were 

generated by two Moving Averages ( i.e. a long period and a short 

period ). Buying occurred when the short-period Moving Average rose 

above the long-period Moving Average; while selling was 

implemented when the short-period Moving Average fell below the 

long-period Moving Average. Brock, Lakonishok, and LeBaron also 

introduced a band around the Moving Average, as an attempt to 

reduce the number of buy and sell signals by eliminating the 

"whiplash" signals which might have otherwise occurred when the 

short and long period Moving Averages are close. They tested the 

Moving Average rule both with, and without a 1% band. 

In the second method - i.e. The Trading Range Break-Out - signals 

were generated as stock prices hit new highs and lows. As the 

underlying reasoning goes, the selling pressure caused by the large 

number of investors who are willing to sell at the market's peak wlll 

induce resistance to a price rise above the previous peak. 

Consequently, buy signals were generated when the price penetrated 

the resistance level ( which was defined as the local maximum ). 



Conversely, the price has difficulties penetrating the support level, 

because many investors are willing to buy at the minimum price: if the 

price goes below the support level, the expectation is for it to drift 

downward. Because of this, sell signals were generated when the 

price penetrated the support level ( i.e. the local minimum price ). 

The data series used in this study was a collection of 90 years of daily 

data ( i.e. the DJlA from the first trading day in 1897 to the last trading 

day in 1986 ). Overall, their results provided strong support for the 

technical strategies. The results from trading strategies based on m e  

Moving Average rules showed that buy signals consistently 

generated higher returns than sell signals. The buy returns were all 

positive with an average one-day return of 0.042 % ( i.e. an annualized 

rate of 12% ). For the sells, the results were even stronger: all the sell 

returns were negative with an average daily return of -0.025% ( i.e. an 

annualized rate of -7% ). The negative returns generated by the sell 

signals were especially noteworthy: these returns cannot be 

explained by various seasonalities, since they are based on about 

40% of all trading days. Moreover, the returns follgwing buy signals 

were less volatile then returns following sell signals. 

The results for the Trading Range Break rule displayed an average 
I 

buy-sell return of 0.86%. The buy return was positive across all the 

considered rules, with an average of 0.55%. The sell returns were 

a negative across all the rules taken into consideration, with an average 

of -0.24%. 



Salih Neftci ( 1991 ) investigated statistical properties of technical 

analysis in  order to determine i f  there is any objective basis to the 

popularity of its methods. Initially, the article attempted to  devise 

formal algorithms to represent various forms of technical analysis, in 

order to see if this set o f  rules is well-defined. Then, the pager 

discussed under which conditions technical analysis might capture 

those properties of stock prices previously left unexploited by linear 

models of the Wiener-Kolmogorov prediction theory. 

After recognizing the fact that technical analysis covers a broad 

category of highly subjective forecasting rules, Neftci epployed The 

Trend Crossing Method ( i.e. as the price of DJlA taken over the 

period 191 1-1 976 crossed trend lines determined by appropriate local 

maxima I minima, bull 1 bear markets were signaled ), and The Moving 

Average Method ( i.e. which involved interpreting the intersection of 

these averages as buy I sell signals ). In the end, the paper concluded 

that the two above-mentioned rules generated well-defined 

techniques of price forecasting. 

Louis Lukac, Wade Brorsen, and Scott l w i n  ( 1988 ) successfully 

challenged the idea that technical trading systems cannot generate 

profits. The paper simulated trading of twelve technical systems, for a 

diversified porffolio of twelve commodities from 1978 to 1984. 

Considered were three types of Channel systems; three types of 

Momentum Oscillators; two types of Moving Averages; a combination 



system; systems with trailing stops; and, finally, Alexander's Filter 

Rule (,i.e. a trading system widely analyzed by academics, but seldom 

used in real-life situations by actuai technical analysts ). Among the 

paper's main conclusions, seven of the twelve considered systems 

had gross returns significantly greater than zero. Four out of the 
-"R 

twelve sydfems had significant mean monthly aggregate net returns: 

Channel, Directional Parabolic ( i.e. the combination system ), MII 

Price Channel ( i.e. a variation of the Channel system ), and the Dual 

Moving Average Crossover ( i.e. a type of Moving Average-based 

technical indicator ). The system most widely used in previous 

academic studies - Alexander's Filter Rule - did not have significantly 

positive net returns. Finally, among the futures markets considered, 

Deutschmark, sugar, and corn appeared to be the most inefficient 
1 

markets, since they yielded the highest number of significant retuvs. 

Two years later, Louis Lukac and Wade Brorsen ( 1990 ) reported the 

results of a comprehensive test of the profitability of technical trading 

systems, when employed in  a futures markets environment. The study 

was a major improvement upon earlier papers which tended to 

examine a single technical trading system, Alexandefs Filter Rule, 

which is very seldom used by actual technical analysts. Trading was 

simulated for 23 trading systems - many of which involved the 

concepts of oscillators, volatility, breakouts, and momentum, all 

highly popular and often used by commodity trades - on 30 futures 

markets for a period of 11 years ( i.e. 1975-1986 ). 



', 

*The papefs findings were that all but two of the trading systems 

considered had significant gross returns. Sharp differences, however, 

were noted in returns by c o m m o m :  in general, returns in the 

exchange rate futures were the highest, while the lowest returns were 

registered in the livestock futures. The returns in the exchange rate 

markets may truly represent some inefficiency, as governments often 

intervene in these markets, in an attempt to stabilize exchange rates. 

In this context, the results strongly rejected the random walk model, 

and suggested that disequilibrium models more appropriately 

describe daily future prices. Although returns were less than 

expected by many users of these systems, the systems that employed 

Breakouts; Simple Averages of Momentum; and a combination of the 

previous two trading strategies did generate returns significantly 

above transaction costs. 
CL 



VI. POPULAR TECHNICAL INDICATORS 

.h 

MOVING AVERAGES 

A Moving Average ( MA ) is a technical indicator that Is very useful in 

determining the overall direction of a market, trend. By calculating an 

average of successive numbers over a specified time period, Moving 
- 

Averages smooth out erratic fluctuations in the market price 

movements and may accurately signal the moment when a trend 

reversal takes place. Two types of Moving Averages are widely used: 

Simple ( SMA ) and Exponential ( EMA ). SMA's main strength is the 

relative easiness with which its daily numerical value can be 

computed by hand ( i.e. however, as all serious traders monitor the 

performance of their holdings with the help of highly specialized 

software, SMA's main point of strength diminishes considerably in 

importance in today's technically-advanced business environment ). 

Formula 1 ( Simple Moving Average ) 

M A = ( P I  + P Z + . . . + P N ) / N  

where: P is the daily closing price of the investment 

N represents the number of days in the moving 

average 

The numerical result obtained after applying the above formula is 

then constantly updated by dropping the oldest price value in the 
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succession, adding the newest one, and then repeating the totaling 

and averaging mathematical operations. Unfortunately, a Simple 

Moving Average may, under certain circumstances, generate false 

signals: i f  the price to be dropped is substantially higher than the rest 

of the daily numerical values, SMA falls abruptly. 
A 

9 
Conversely, when a low price is dropped, &MA raises significantly. In 

both cases, the change in the average's graphical shape fails to 

reflect the currently-prevailing market realities. The Exponential 

Moving Average is a better trend-following tool than a Simple MA. Its 

formula assi'gns greater weight to the last trading day's price ( i.e. 0 
recent behavior of the market is rightfully considered more important 

than the tradefs overall mood that prevailed two weeks ago ), while 

slowly "fading away" old price data ( i.e. rather than simply dropping 

it away, as the SMA does ). Consequently, the graph of the EMA does 

not oscillate abruptly in response of deleting old numerical data, 

while it responds to present changes in price more promptly relative 

to the SMA. Although the EMA's formula is significantly more 

elaborate than the version presented on the previous page, a software . , 

program such as "Windows on Wall Street by Market Arts" will easily 

complete all the required calculations at the touch of a few buttons. 

I 



Formula 2 ( Exponential Moving Average ) 
L 

I where: P(today) = today's price 

N = number of days in the EMA 

In order to obtain a plotted graph of the indicator, the trader must 

choose the Moving Average's length ( i.e. in days ). In doing so, the 

individual must be aware that a relatively short average is more 

sensitive to price changes, therefore enabling him to catch new 

trends sooner. Furthermore, the selection of a short number of days 

will produce graphs that change direction more often, often 

producing whipsaws. On the contrary, a relatively long MA leads to 

fewer whipsaws, but misses turning points by a wider margin. 

When the slope of the Moving Average raises ( i.e. especially when 

prices advance above the MA ), a bullish market sentiment is 

indicated, and therefore the trader is well-advised to take I maintain a 

lohg position in investment in question ( i.e. subject to similarly 

bullish trading signals that are generated by concurrently-used 

additional technical indicators ). When the slope of the Moving 

Average falls ( i.e. especially when prices plummet below the MA ), a 

bearish market sentiment is indicated, and therefore the trader Is well- 

advised to take I maintain a short position in the investment In 



question ( i.e. subject to similarly bearish trading signals that are 

generated by concurrently -used additional technical indicators ). 
1, 

7 

An additional trading strategy based on this indicator studies the 

relationship between the actual price of the investmentiand 2 Moving 

Averagescfhat were calculated over a span of 12, and respectively 24 
\ 

days ( i.e. or any other combination such as 14 and 28; or 18 and 36 ). 

The best time to initiate a trade - by purchasing the investment vehicle 

in question - occurs when the price crosses above both Moving 

Averages. Thereafter, the investment should be held as long as the 

12day MA is above the 24day MA ( i.e. or similarly, when the 18day 

MA& above the 36day ). Finally, the position must be promptly 

liquidated when the price falls below both averages, and the 24day 

MA is above the 12day one ( i.e. or when the 36-day MA is above the 

18day one ). 
I 
\ 

Moving Averages can also be used as support and resistancezones, 

as shown on the graph presented to the left page. In an uptrend, a 

rising MA tends to serve as a floor below prices, while a falling MA 

serves as a ceiling above them. A trading strategy centered around 

these facts would recommend the acquisition of long positions when 

the price is near a rising MA ( i.e. and conversely, taking short 

positions when the price of the commodity in question is sltuated 

near a falling MA ). 



Moving Averages give the most accurate signals in a strongly 

trending market that, due to strong underlying fundamentals ( i.e. the 

current poor wheat crop ), will maintain its main direction - either 

bullish or bearish - for a few months. The speculator should therefore 

always trade along the market trend - by going long in an uptrend, 

and taking short positions in a downtrend - and he should use the 

signals generated by Moving Averages only to select a particular 

transaction's entry point. This indicator performs poorly in either a 

trendless market, or in a situation in which the direction of the main 

trend alternates between bullish and bearish every other few days. 

Furthermore, other indicators should be used in order to generate 

correct exit signals, as the cross point of the MAS often lags reality by 

quite a few days. 

OSCILLATORS 
4 

While Moving Averages are especially valuable in rapidly-advancing 

bull markets, it is strongly recommended that W e r  of technical 

, in order to re-affirm the trading 

recommendations suggested by any one of them. Representing 

complex mathematical relationships between present and previous 

investment prices, Oscillators are one category of technical indicators 

that work especially well in conjunction with Moving Averages. 

Shaped in the form of weaving curved lines ( i.e. much alike a sine 

wave ), they often employ upper and lower reference lines which are 

set to highlight the graph's entrance into an overbought zone at the 



top, or an oversold zone at the bottom. In an overbought condition, 

nearly all investors who have had any intention of buying this 

particular investment have already allocated most of the money they 

intend to commit for the time being. In an oversold condition, the 

participants have already done most of their selling. 

The general rule is to buy the investment when the Oscillators 

indicate an oversold condition, and to sell it when the indicators in 

question show an overbought reading. Due to the immense practical 

value of this group of technical indicators, the following pages of this 

paper are dedicated to thoroughly exploring the most widely used 

Oscillators: Moving Average Convergence Divergence ( MACD ); Price 

Momentum; Stochastic; and the Relative strength Index. 

MOVING AVERAGE CONVERGENCE DIVERGENCE ( MACD ) 

Moving Average Convergence-Divergence, or MACD for short, 

consists of two separate lines ( i.e. the Fast MACD and the Slow 

Signal Lines ) whose point of crossover gives accurate trading 

signals. The formula required for the calculation of this indicator is 

slightly more complex, and therefore is best calculated with the help 

of a powerful technikaf analysis software program such as Windows 

on Wall Street. 



-+i- 

Formula 3 ( MACD ) 

Fast MACD = ( 12-day EMA ) - ( 26-day EMA ) 

Slow Signal = 9day EMA of the Fast MACD 
a 

MACD Histogram = ( Fast MACD ) - ( Slow Signal ) 

where: 12-day EMA = the Exponential Moving Average of 
i 

the daily closing price taken over a 12 day time 

window; 

26-day EMA = the Exponential Moving Average of 

the daily closing price taken over a 26 day time 

window; 

The Fast MACD Line reflects mass consensus over a shorter period of 

time, while the Signal Line illustrates the investors' overall 

assessment of the market conditions over a longer time span. As a 

result, the MACD Histogram shows the difference between the 

players' long-term and short-term consensus of value. 

The intersection point of the Fast MACD and the Signal Lines pin- 

points changing market tides, attesting to the fact that the balance of 

power is shifted between buyers and sellers in the market. A long 

position should be taken in the investment in question when the Fast 

MACD Line rises above the Slow Signal Line. Conversely, a trader 

should adopt a. bearish stance as soon as the Fast MACD Line falls 

below the Slow Signal Line. A rising slope of the MACD Histogram 
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attests to the fact that bulls are becoming stronger, while a falling one 

signals that bears are taking control. 

Divergences between MACD Histogram and prices signal that the 

current trend is losing momentum, and therefore alert Investors about 

the soon-to-occur major reversals in the overall direction of the 

market. Bullish divergences - indicated by prices that decrease to 

new lows, paired with an indicator that traces a higher bottom - 
identify major buying opportunities. Bearish divergences - indicated 

by prices that increase to new highs, paired with an MACD Histogram 

that traces lower tops - flag major selling opportunities. 

MACD, although a valuable indicator, is best used in conjunction with 

other technical studies. Its most reliable signals are generated once 

every few months, whenever the major price trend reverses. For 

added certainty, a buy signal has to be reenforced by the presence of 

an additional four or five bullish I oversold indicators. Conversely, a 

sell signal has to be accompanied by several other bearish I 
' 

overbought technical indicators. 

The presence of current divergence between prices and the MACD 

Histogram indicate that the current bull I bear market is running out of 

steam. Given the fact that this state of divergence can continue for 

quite some time, the trader has to be prepared to wait patiently for 

some of the other indicators used in the overall analysis to generate a 

specific, more timeexact "buy" or "sell" signal. 



PRICE MOMENTUM 

Momentum is a technical indicator that measures trend acceleration 

( i.e. the speed or slope at which the price of the investment ascends 

or declines ). Offering a timely warning signal when a change in the 

course of prices is about to happen, Momentum compares today's 

closing price with the price value that occurred a number of days ago. 

Formula 4 f Momentum ) 

M = P(today) - P(today-N) 

ROC = P(today) 1 P(today-N) 

M = the Momentum 

ROC = the Rate of Change of the price 

P(today) is today's closing price 

P(today-N) is the closing price "N" days ago 

The slope of the line connecting the daily Momentum values Indicates 

whether momentum is rising or falling. When Momentum rises to a 

new peak, the optimism of the market participants is growing, the 

ongoing uptrend is gaining strength, and prices are likely to rally 

higher. When the Momentum line traces a lower peak, the pessimism 

of the market players is Increasing, the uptrend hasstopped 

accelerating, thus indicating that lower prices are likely ahead. When 
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prices rise but Momentum falls, a top is near and investors are well- 

advised to start liquidating their positions in the market. A sound 

trading strategy revolves around holding significant positions in the 
I . 

investment vehicle currently under consideration, as long as the 

Momentum line keeps reaching new highs. 

Given the fact that Momentum's reliability is somewhat inferior to that 

of other technical indicators, a trader would be well-advised to use its 

"buy" and "sell" signals -in conJ,.inction with a battery of other 

technical stud&, solely for re-enforcement purposes. 

THE STOCHASTIC 

The Stochastic is a hybrid quantitative study of several different types 

of Moving Averages. Two lines ( i.e. %K and O l 0 D  ) are calculated and 

plotted as a percentage between 0 and 100. By oscillating between 

overbought and oversold regions ( i.e. with respective thresholds set 

at 80 and 20 ), this technical indicator measures the capacity of 

"bulls" or "bears" to close the market near the upper or lower edge of 

the recent. 

When prices rally, the markets tend to close near the high of the day: 

therefore, an uptrend is likely to continue as long as the price and the 

Stochastic lines rise in the same time. During downtrends,,the daily 

closes tend to occur near the day's lows: consequently, when the 

investment's price and the Stochastic lines fall simultaneously, the 

bear market is likely to continue. 



Formula 5 ( Stochastic ) 

%K = 100 * [ Close - Lowest(l4) ] I [ Hig hest(14) - Lowest(l4) ] 

%D = 3day MA of %K 

where: Close = the latest closing price; 

Lowest(14) = the lowest low of the last 14 days; 

Highest(l4) = the highest high of the last 14 days 
i 2 

Trading signals are generated when the two curves leave the 

overbought or oversold zones and the OhK crosses over the %Dl 

preferably after the latter has peaked ( or bottomed ). The most 

powerful buy and sell signals of the Stochastic are given by the 

divergences between this indicator and the price of the 

corresponding investment. The divergence between prices and the 

%D line is a valuable sign that the market may soon follow the 

direction of the in&ator, as shown on the graph displayed on the left 

page. 

Bullish divergences occur when prices fall to a new low, while the 

Stochastic refuses to decline to a new low. They show that bears are 

losing power, prices are falling out of inertia, and bulls are ready to 

seize control, thus often marking the end of a downtrend. Bearish 

divergences occur in uptrends, and they identify market tops. They 

emerge when prices rally to a new high while the Stochastic refuses 
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to rise to a new peak.,ln this case, the bulls are running out of steam, 

prices are rising out of inertia, and bears are ready to take control, 

thus often signaling the end of an uptrend. 

The Stochastic is an extremely valuable technical indicator, which can 

be successfully applied to any market, as long as the width of the 

Stochastic window is chosen appropriately. A short-term window - for 

example 9-day - makes the Stochastic extremely sensitive to any 

variations in price of the commodity under analysis. While this would 

generate very "prompt" trading signals, the danger lies in the fact that 

the wide oscillations in the indicator may sometimes result in false 

signals. Conversely, a long-tekqtime window - 24-day, for example - 
will generate a Stochastic that will turn only at important tops and 

bottoms, therefore forcing the commodities speculator to actively 

forfeit a lot of potentially profjtable opportunities. 
I 

RELATIVE STRENGTH INDEX ( RSI ) 
\ 

The RSI measures the strength of a trading vehicle by monitoring 

changes in its closing prices. The concept is that the ratio of net up- 

change to net down-change in prices over a selected interval will 

accurately reflect the strength of the market's momentum. A large 

amount of gain to the upside - as opposed to loss to the downside - 
indicates a period of rallying prices and is correspondingly illustrated 

by ever-increasing RSI values. 



Formula 6 ( RSl ) - 

RS I=100 -1001 (1  + R S )  

where: S. 

RSI = the Relative Strength Index; 

RS = the Relative Strength, an RSI sub-component that is  

calculated according to the following formula: 

Average of net UP closing changes 

for a selected number of days 

RS = 

Average of net DOWN closing changes 

for the same number of days 

When RSI falls and subsequently turns up, it identifies a market 

bottom ( i.e. the beginning of a new rally, and therefore the most 

appropriate time to  purchase the investment ). When the indicator 

reaches a peak and then turns down, it identifies a market top ( i.e. 

the end of a bull market, and therefore the tight time to sell the 

investment and crystallize the capital gains realized up to that point ). 

Another very successful trading strategy centers around bullish and 

bearish divergences. Divergences between RSI and prices indicate 

that the trend is weak and ready to reverse, and therefore give 

extremely reliable buy and sell signals, accurately pin-pointing all of 



the major market tops and bottoms. Reliable buy signals are 

generated when prices fall to a new low, but RSI makes a more 
$ 

shallow bottom than during its previous decline ( i.e. bullish . 

divergence ). Similarly, dependable sell signals are produced when 

prices rally to a new peak, but RSI makes a lower top than during its 

previous rally ( i.e. bearish divergence ). The graph displayed on the 

left page attempts to illustrate the previously-described relationships. 

Always correctly identifying the major tops and bottoms, the Relative 

Strength Index generates some of the most reliable "buy" and "sell" 

signals in the world of technical analysis. Although this indicator has 

a superior track record, it is still desirable to incorporate it as a part of 

a balanced package of indicators. In doing so, signals generated by 

the RSI would have to be always confirmed by "weaker" indicators 

such as MACD and Price Momentum. While the number of days in the 

time window made be made to vary in accordance to the commodity's 

typical cycle length - measured bottom to bottom - a time length of 14- 

days is often used as a default value. 

VOLUME 

Often plotted in the form of a histogram, Volume represents not only 
e 

the actual number of contracts - or shares - traded, but also the 

degree of financial and emotional involvement of the market 

participants. Although not an technical indicator on its own, the 

Volume enables the experienced technician to gain an accurate 

feeling about the strength of the currently-prevailing bull - or bear - 
5 
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market, therefore being a tool that is just as valuable and versatile as 

i 
/ 

the technical indicators previously introduced. 

i \ 

Volume Is always analyzed in conjunction with the behavior of the 

commodity's price. As a rule, high volume confirms trends. Low 

volume signals that a potential trend reversal is imminent. If a recent 

price increase is accompanied by rising volume, the current uptrend 

is considered to be gaining momentum. At this point, traders are 

advised to maintain their long positions, as much higher prices will 

likely materialize in the short-term future. 

When prices increases are accompanied b A ignificant drops in 
\ 

volume, the bull market is l o s q  steam. At this point, professional 

traders are closing their positions, and it is only the novice, the 

greedy, and the soon-to-be-not-so-fortunate that engage in buying 

binges at this dangerously-advanced stage of the bull-market. 

As the market trend reverses from bullish to bearish, the price 

declines that often follow drastically reduce the values of the 

remaining investors' portfolios. As these individuals desperately 

dump their holdings at ridiculously low prices - thereby forcing the 

market to fresh new lows, with their each subsequent wave of panic 

selling - they generate a lot of market activity, and therefore, a - 
correspondingly high volume. Consequently, increasing volume on 

falling prices signals a strengthening bear market, and it is the most 

appropriate time to adopt short positions. 



Price declines that are accompanied by lighter volumes signal that 

most of the interested sellers already disposed of their fast- 

depreciating assets, while the professional traders are beginning to 

buy back the contracts they previously shorted, in order to cover their 
I 

positions. Consequently, the bear market is about to end, and bigher 

prices will soon prevail again. 

GUIDELINES FQR INTERPRETING THE VYbRIATIONS IN VOLUME 

Situation 1: 

/------ Prices increase + volume increases = strengthening bull market 

Trading Strategy: Hold long positions 
T 

Situation 2: 

Price increases + volume decreases = weakening bull market 

Trading Strategy:Sell long positions; Acquire short positions 

Situation 3: 

Price decreases + volume increases = strengthening bear market 

Trading Strategy: Hold short positions 

Situation 4: 

Price decreases + volume decreases = weakening bear market 

Trading Strategy: Close short positions; Acquire long positions 
=b- 



VII. ASSUMPTIONS MADE WHILE BUILDING THE TRADING MODEL 

The following model attempts to forecast the optimum entry and exit 

points for trading in the Light Sweet Crude future contracts. 

The actual model, together with the resulting graphs and computer 

reports were realized by uslng the "Windows on Wall Street" software 

package. The daily data ( Closing Brice, Daily High, Daily Low, 

Volume, and Open Interest ) for the Light Sweet Crude future 

contracts was obtained from Dial Data. 

As thoroughly presented in the earlier part of the thesis, the trading 

system is based on technical indicators and the operating principles 

of technical analysis. 

Other similar studies that I have researched in the library were based 

only on one or two filters: due to the fact that, to this day, there is no 

actual filter that is guaranteed to give consistent results, I chose to 

incorporate a multitude of filters in my model. While no filter - on its 

own - is capable of generating accurate results, time after time again, 

by using a larger number of filters I increase the accuracy of the 

results ( and therefore the reliability of the model ). 

The following technical filters are taken into consideration, and, 

subsequently, will be incorporated in the actual trading model. 



LIST OF CONDITIONS THAT HAVE TO BE MET WHEN EXITING A 

SHORT POSITION AND I OR ENTERING A LONG POSITION 

The slope of the two Simple Moving Average ( SMA ) employed 

increases more than In the previous day ( suggesting an 

acceleration in the upward price trend ) 
I 

The slope of the two Weighted Movlng Average ( WMA ) employed 

increases more than in the previous day ( suggesting as well an 

acceleration in the upward price trend ). WMA's award greater 

significance to the most recent price data. 

Any of the below: 

Bullish divergence between the,MACD Histogram and the 

commodity price. 

Bullish divergence between the Mom~ntum and the price 

Bullish divergence between the Stochastic and the price 

Bullish divergence between the RSI and the price 

The Stochastic9=hape forms a "HOOK" formation. This is 

signified by the rate of change in the Stochastic first decreasing at 

an accelerating rate, slowing down, and then beginning to increase 

at a slowed-down rate. 

The RSI and the Momentum - after reaching the oversold regions - 
from successively higher lows. 

/ 
2 days before the signal is generated, the price decreases while 

volume decreases. 1 day before the signal is generated, the price 

increases while the volume increases. 



LIST OF CONDITIONS THAT HAVE TO BE MET FOR EXITING A LONG 

POSITION AND I OR ENTERING A SHORT POSITION 

The slope of the two Simple Moving Average ( SMA ) employed 

decreases more than in the previous day ( suggesting an 

deceleration in the upward price trend ) 

The slope of the two Weighted Moving Average ( WMA ) employed 

decreases more than in the previous day ( suggesting as well an 

acceleration in the downward price trend ). WMA's award greater 

significance to the most recent price data. 
/ 

Any of the below: : 

Bearish divergence between the MACD Histogram and the 

commodity price. 

Bearish divergence between the Momentum and the price 

Bearish divergence between the Stochastic and the price 

Bearish divergence between the RSI and the price 

The Stochastic's shape forms an inverted "HOOK" formation. This 

is signified by the rate of change in the Stochastic first increasing 

at an accelerating rate, slowing down, beginning to increase at a 

sloweddown rate, and ultimately beginning to decrease at a 

slowed-down rate. 

The RSD and the Momentum - after reaching the overbought 

regions - from successively lower highs. 

2 days before the signal is generated, the price increases while the 

volume decreasgs. 1 day before the signal is generated, the price 

decreases while the volume decreases. 



Vlll. DESIGNING THE TRADING MODEL 

CALCULATION OF THE STOCHASTIC 

The Stochastic's two lines, %K and %D are calculated over "n", and 

respectively, "m" days, as follows: 

%K = 100 [ Close - Lowest(n) ] I [ Highest(n) - Lowest(n) ] 

where: Close = the latest closing price 

Lowest(n) = the lowest low of the last "n" periods 

Highest(n) = the highest high of the last "nu periods 

For computer programming purposes, the above expressions are 

represented as: 

stoch ( n,m ) 

By default, "n" and "mu are set to the following values ( i.e. which can 

be changed anytime later on, should the need arise ): 

n = 9, and m = 6. 



CALCULATION OF THE RELATIVE STRENGTH INDEX 

The RSI is calculated over "n" periods, as follows: 

Average of net UP closing changes 

over "nu periods 

RSI=100 -1001 ( I +  1 

Average of net DOWN closing changes 

over "n" periods 

For computer programming purposes. the above expression is 

represented as: 

rsi ( n ) 

By default, "n" is initially set as follows: 

n = 9 ( i.e. the same as the "nu for the Stochastic ) 



CALCULATION OF THE MACD HISTOGRAM 

The MACD is calculated according to the following formyla: 

MACD Histogram = ( Fast MACD ) - ( Slow Signal ) 

= [ ( 12-period EMA ) - ( 26-period EMA ) ] - [ 9-period 

EMA of the Fast MACD ] 

For computer programming purposes, the above expression is 

represented as: 

( mov ( close,12,E ) - mov ( close, 26,E )) - mov( mov( close,l2,E) 

- mov ( close,26,E ),9,E )) 

CALCULATION OF THE MOMENTUM 

The Momentum is calculated over "n" periods, as follows: 

M = Today's close - closing price "nu periods ago 

For computer programming purposes, this is represented as: 

m o m )  

By default, "n" is set as follows: 

n = 9  



COMBINING THE ABOVE-MENTIONED BUILDING BLOCKS TO 

CREATE THE OVERALL TRADING MODEL 

The trading model is built according to the following formula: 

INDICATOR = The Simple Moving Average taken over "q" periods of: 

{ [ Stochastic ( RSI + MACD ) I Momentum ] A Volume ) 

For computer programming purposes, this is expressed as: 

rnov ((( stoch ( n,m ) ( rsi ( n ) + (( rnov ( close,l2,E ) 

- rnov ( close126,E )) - rnov ( rnov ( close,l2,E ) 

- rnov ( close,26,E ),9,E ))) I mo ( n )) Vol ),q,S ) 

Where, "nu, "m", and "q" are assigned the following default settings: 

n = 9; m = 6; q = 2 

The value of this final indicator is calculated on a period-by-period 

basis. The above equation will plot as a "zig-zagw-like line, whose 

points of turn accurately indicate significant turning points in the 

market. For this reason, the slope of this line is closely monitored: 

during each trading period, the slope of the indicator is calculated ( 

i.e, as the rate of change in the value of the indicator, from the last 

period to the most recent period ). 

While a slope which continues to remain negative signifies the 

presence of a bear market, a continuously positive slope attests to 

the existence of a bull market. These instances are of somewhat 



minor interest, as they only bring further credibility to a trend 

direction which has been priorly established. On the contrary, the 

instances in which the slope of the indicator changes sign are of 

paramount importance, as they signify potential opportunities for 

buying and selling. As soon as a formerly positive slope ( 1.e. an 

indicator of a bull market ) either goes through zero or turns negative, 

a potential "sell" signal may be in place. Also, as soon as a formerly 

negative slope ( i.e. an indicator of a bear market ) either goes 

through zero, or turns positive, a potential "buy" signal may be 

generated. 

Although the indicator in question was designed in such a way as to 

generate a rather smooth ( i.e. wiggle-free line ) line, unexpectedly 

wild price fluctuations in the underlying futures may ksu l t  in 

undesirable "noisy" smaller zig-zags in the plot line. These points do 

not represent actual up-most peaks and down-most bottoms, but 

rather intermediary ( i.e. minor ) points situated in-between. To make 

sure that the trading model does not - by mistake - recognize these 

instances as favorable buying I selling opportunities, the following 

adjustment is made in the way in which the indicator is put to use. 

When the slope of the indicator either reaches zero or changes sign, a 

differewe is calculated between the last point where the slope 

reached zero or changed sign the last time. If the absolute value of 

the difference between a local minimum and a local maximum Is less 

than a variable "a", the potential "buy" or "sell" signal is notgimn 



m, and the trading signal that was last generated still remains 

in place. To ensure that minor oscillations in the underlying indicator 

are not about to generate false "buy" and "sell" signals, a new trading 

signal is generated only if the following two conditions are 

simultaneously met: 

The slope of the indicator reaches zero or changes sign. 

AND 

The absolute value of the difference ( i.e. in the indicator's 

magnitude ) between the last local minimum and the local 

maximum is equal to at least the value "a". 

The model will open a long position when: the formerly negative slope 

of the indicator either reaches zero, or becomes positive; the value of 

the slope is greater than, or equal to the value of the slope for the 

previous day; and at least a value of "a" exists between the last- 

registered market "top" and the new would-be "bottom". 

The model will close a short position when: the formerly negative 

slope of the indicator either reaches zero, or becomes positive; the 

value of the slope is greater than ( i.e. but not equal to ) to the value of 

the slope for the previous day; and at least a value of "a" exists 

between the last-registered market "top" and the new would-be 

"bottom". 



The model will close a long position when: the formerly positive slope 

of the indicator either reaches zero, or becomes negative; the value of 

the slope is smaller than, or equal to the value of the slope for the 

previous day; and at least a value of "a" exists between the last- 

registered market "bottom" and 9.e new would-be "top". 
e-- --. ' 

The model will enter a short position when: the formerly positive 

slope of the indicator either reaches zero, or becomes negative; the 

value of the slope is smaller than ( i.e. but not equal to ) the value of 

the slope for the previous day; and at least a value of "a" exists 

between the last-registered market "bottom" and the new would-be 

"top". 

Assigning a relatively larger value to the variable "a" is guaranteed to 

be the most conservative - and the most highly recommended - 
investment approach possible. While it is true that fewer trades will 

be generated, the probability that these transactions result in profit is, 

certainly, higher. 

A more thorough explanation of exactly how this model works is 

presented in Section X, "Additional Explanations Regarding the 

System's Performance". 



FIGURE 1 : Market Arts screen on daily Crude data 
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An additional way through which the frequency of the trading signals 

can be further controlled is by employing a new variable, "z" = "a" I 

The Time Spread between Two Adjacent Highs ( i.e. or Lows ). In this 

case, an account is made of the of the number of trading periods 

between the two most recently recorded highest high and lowest low 

values of the indicator, in an attempt to measure the cyclicallity with 

which the underlying futures contract reaches tops and bottoms. The 

time spread between two adjacent "bottoms" - and the time spread 

between two adjacent "tops" - is calculated. Then, a third, time-based 

condition may be imposed on the top of, and in the addition to, the 

above-mentioned entry I exit criteria: a new "bottom" or "top" is 

registered only after a certain amount of time - as is measured by the 

variable "z" - has elapsed. By default, "2" is initially assigned to the 

value: z =  2. 

After entering the formula for the newly-designed indicator, and the 

entry and exit decision criteria, the computer is then programmed to 

execute the following steps ( i.e. whose eventual outcome is then 

displayed in Figure 1 ): . Plot the indicator's line, which is then displayed in the panel 

entitled "ella's wonder" P * 

. Use the "Overlay" function to transform the initially drawn line into 

a straight line, which is then displayed in the panel entitled "zig 
1 

zag" 



. Finally, the computer makes the appropriate calculations and 

decisions, and then plots on the commodity's price panel the 

trading recommendations: green-colored upward-pointing arrows 

placed below the price for entering a long transaction; green 

colored downward pointing arrows placed above the price for 

closing a long transaction; and similar yellow-colored arrows, 

placed below - and respectively above - the price, to enter a short 
i 

position, or to close a previously-opened short position. 

Additional Explanations: 

In Figure 1, additional panels ( i.e. "ella's wonder", and two" zig 

zag" ) were displayed in order to show in greater detail how the 

computer program works. In reality, the trading system will only 

plot the upward and downward-pointing green and yellow arrows, 

as the sole means of alerting the trader of up-coming potentially 

profitable trades. The rest of the work is performed internally by 

the computer. 

At the appropriate prompt, the user of the trading model is asked 

to specify what value of "z" he prefers to use. While, Initially, z = 2, 

this value can be changed to either a smaller, or a larger value, 

according to the usets personal trading strategy. An overly-active 

investor may prefer a system that will generate a relatively large 

number of short-termed trades: In this case, a small value of "z" ( 



i.e. z = 2 ) will help him achieve just that. On the contrary, a very 

passive investor may want to engage in only a small number of 

long-term transactions: consequently, his needs will be better met 

by assigning a relatively larger value for "2" ( i.e. z = 5 ). 



IX. ANALYSIS OF THE TRAJNG SYSTEM'S PERFORMANCE 

. 
The technical analysis-based trading system was first tested on 14 

years of weekly data ( i.e. from March 31,1983 to June 27,1997 ) on 

Light Sweet Crude ( traded on NYMEX ). The data used for testing 

purposes was that of the most recent trading month: however, one 

week before the expiration date, the month in question was rolled 

over to the next ( i.e. nearest ) trading month. The process was 

repeated throughout the entir2 period under consideration, to ensul 

that no trades were executed on a contract that was trading too 

dangerously close to its expiration date. 

Figure 2 displays the tra-ding signals generated by the system over 

the period 1984-1997. Given the fact that too much graphical 

information was condensed into just one page, Figures 3, 4, and 5 

attempt to break down the g i ~ e n  1984-1997 study period as follows: 

Figure 3 covers the time pericd 1984-1989; Figure 4 continues with 

1989-1 995, while Figure 5 documents the remaining 1996-1 997. 



,+ 

FIGURE 2: Trading signals on weekly Crude data ( '84 - '97 ) 
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FIGURE 3: Trading signals on weekly Crude data ( '84 - '89 ) 
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FIGURE 4: Trading signals on weekly Crude data ( '89 - '95 ) 

- i s m '  
I 



FIGURE 5: Trading signals on weekly Crude data ( '95 - '97 ) 
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Figure 6 provides an even greater insight into how the investment 

process is handled by the system. This plot documents weekly data 

on Light Sweet Crude between 1996 and the middle of 1997. While 

referring to the data window appearing on the top left comer, the 
9 

reader can obtain the following information: 

On the second week of April - 1997 - Crude Oil closed on Friday at 

19.53. The trading system generated a buy order, which was 

displayed as an upward-pointing arrow placed below the price. 

However, the actual buying order was executed at 19.62, which 

represented the opening price on the Monday of the following week, 

thus replicating closely how such a transaction would be 

implemented in the real-life. This information appears in the data 

window under the heading: "Enter Long - Value 19.62". 

Consequently, on the Frlday of the second week of April 1997, an 
? 

upward arrow ( i.e. urging the trader to consider going long ) will 

appear on the price plot. After some thinking over the course of the 

weekend, the inlvestor can place a buying order on Monday morning 

of the third week of April 1997, preferably a few hours before the 

opening of the Crude Oil market. It is quite reasonable to expect this 

order to be filled at the prevailing opening price of Monday morning - 
which, is 19.62. Finally, the "NIA" symbol which is assigned to the 

"Close Long", "Enter Short", and "Close Short" scenarios simply 

outlines the fact that no other trading recommendations were given at 

this particular point in time. 



FIGURE 6: Screen print for weekly Crude data ( April 1997 ) 



Similarly, the data window displayed in Figure 7 informs the reader 

that - as of Friday evening of the week 4 of May 1997 - market 

conditions are approprfate for either selling ( i.e. closing ) a former 

long exposure to Crude Oil, or for adopting a short position in the 

commodity in question. 

Should the trader choose to implement either of the above 

recommendations, the price at which these trades would be executed 

is the prevailing opening price on the morning of the following 

Monday ( i.e. week 5, 1997 ). This price is indicated in the data window 

as "Enter Short - Value 21.57". 



FIGURE 7: Screen print for weekly Crude data ( May 1997 ) 
D 



FIGURE 8: Screen print for weekly Crude data ( other trades in 1997 ) 



Figures 9, 10, and 11 provide a lot of information about the 

particularities of each of the trades that have been generated by the 

system over the period March 31, 1983 - June 27, 1997. 

Moving across the columns on a left-to-right fashion, the reader can 

first see the type of the position adopted in the market ( i.e. "Long" for 

entering into a long position; "LClose" for closing a previously long 

position; "Short" for entering into a shoe position; and "SClose" for 

closing a formerly short position ). 

The second column lists the date at which the alerting arrows were 

first displayed on the price plot. The third column gives the prices at 

which these trades were entered into: this price will always be the 

opening price on the following trading day. 

I 

The fourth column lists the commissions paid: the amount was set to 

an overly generous $25 / round ( i.e. or $50.00 round-turn ), in an 

attempt to replicate the most conservative scenarios possible. 

Under the heading "Total Gain", the sixth column displays the 

monetary value of the gain - or loss - that has been realized from the 

last time of the last trade. Finally, the last heading, "Equity" lists the 

value of the money in the account at a certain date, thus displaying 

the magnitude of the funds that are available for investment during 

the next up-coming trade. 



FIGURE 9: Trade by trade report for weekly Crude data ( page 1 ) 

TRADE B Y  TRADE REPORT FOR 
E l k  s on ln~tf 01CWeokly 
From v3111983 to 612711997 boglnnlng $K)o 00 
k t w e  Stops Mar Loss - 8 00%. B r u k  Ewn - 15 00% 
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FIGURE 10: Trade by trade report for weekly Crude data ( page 2 ) 
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FIGURE 11: Trade by trade report for weekly Crude data ( page 3 ) 

TRADE B Y  TRADE REPORT FOR: 
~ 1 ~ ' s  on Inltl 011-Weekly 
From X3li lW3 (o M711997 beginning witB $ ~ . 0 0 .  
~ c t r v e  Stops Mar Loss = 8.00%. Break Even - 1 5 . m  

Txn D8b Priw Commhrbn Drawdown &In TotnIGmn Equlty 

~ C b e  W l M 7  $18 85 $25 00 5-25 W 513105 12 $112452 15 $117452 15 
~ o n g  0611M7 $18 85 $25 00 
current 0627197 s ( Q  46 SO 00 sn w $ 3 ~ 5  oz $1 r 6 m  16 $121227 16 

" End Of Report - 



Figure 12 displays a "Systems Test Performance Report" for Light 

Sweet Crude, for the period March 31,1983 to June 27, 1997. This 

report outlines several important points regarding the performance of 

the trading system: 

. The annualized rate of return = 163.10•‹/~ ( i.e. 158.94% when the 

best and worst trades are not taken into account ) . The average gain per trade = 7.13OlO 

. A total number of 51 trades have been generated 
i . The breakdown of winning : losing trades stands at 37 : 14 . 72.55% of trades were winning in nature ( i.e. somewhat higher 

than the 50% advocated by The Efficient Market Hypothesis ) 



FIGURE 12: Systems test performance report on weekly Crude data 

SYSTEM TEST PERFORMANCE REPORT FOR: 
E k ' s  on lnrtl Oil-Weekly 
From 3/11/1983 to 6/27/1997 kginning with S W . 0 0 .  
k t w e  Stops: Max LOSS ~8.00%.  B w k  Evan - 15.00% 

Current w o n  6 LONG @ 18 85. entered on 611 31997 galwloss S3775 02 

S U M M A R Y  

Total Net Profit 51 16227 10 Avemgr trade g a ~ w l o a  (S) 51278 Q8 
Total percentage gatnhss 2324 54% Averagr trade galmloss (96) 7 13% 
Annualued rate of return 163 10% 

S U M M A R Y  W I T H O U T  B E S T  A N D  W O R S T  T R A D E S  

Total Net Profit. s f  13283 46 Average trade ga~nloss (S) $231 1.50 
Total percentage g a d o s s .  226527% Average trade gatwloss (96) 7.66% 
Annualued rate of return 158 84% 

T R A D E  S T A T I S T f C S  

Total no of trades 51 P e r c e n t w  proftable bedes 72 55% 
No ProMaMe Trades 37 NO Los ng Trades 14 
Amount of proMeMe trades S 1 50 1 54 4 1 Arnounl of losang bade5 $389  126 
Largest profitable bade $1707109 Lergestlwngtrade $14107 39 
Average pcoMaMe bade W W M  Average losrng trade 5-2752 Q5 
No of stop hRr 1 Average gaiivloss per  top 5-7768 B5 

L O N G I S H O R T  B R E A K D O W N  

Number of Long trades , 
No profitable Long trades 
Average Long ga~tvloss 

T R A D E  D U R A T I O N S  

Total no penods m test. 
Most consecubye mns. 
Amt of cQnsecuWe mns 

R I S K  6 E X P E N S E  

M a  equrty drop (open) 
Max b-ede dmvdown 
C o m m m n s  expenses 

26 Number of Short bad- 
16 NO pro'itable Short trades 
$1 434 U Average Short ga~nnoss 

7U Number of days m test 
14 Most consemtrue losses 
S 771 M 85 Amt of comecubve )asses 

P R O F I T A B I L I T Y  I R A T I O S  

S -1 35 75 MPI. equity drop (dosed) 
S -1 5907 15 Avorage trade drawdown 
S 2525 00 k r ~ n  inter@ expenses 

Amount of mteresl earned. $4814.01 R o M  Factor. 3.90 
Ram Avg ProWAvg Loss 1 47 Rsbo PI oMICommmns 46 03 



All previously-considered trades were based on w y y  data on the 

Light Sweet Crude. To add further detail into how the trading system 

performs, a similar study was performed on d,.a& data for Crude Oil, 

using a time period spanning January 1991 - February 1997 ( i.e. 

approximately 6 years of daily data ). 

In an attempt to appeal to both overly-active and overly-passive 

traders, two scenarios were drawn. The first case - portrayed in 

Figures 13, 14, 15, 16, and 17 - assigns a small value to "z", and, for 

this sole reason, is guaranteed to generate a relatively large number 

of buy I sell signals. 



FIGURE 13: System test performance report on daily Crude data for 

an active strategy 

SYSTEM TEST PERFORMANCE REPORT FOR: 
- -- 

Ella's on b g M  Sweet Crud. 9 2 - 9 6  
From 1 2/31/1991 to ll3111997 k g m n i n g  wtth SS000.00 
Actlve Stops: Max Loss = 8.00%, Break Even = 15.00% 

Cunent w o n  s CLOSED 

S U M M A R Y  

Total Net Profrt f 144546 59 Average trade gatnnoss (S) 
Total percentage g a d o s s  2890 93% Averagt trade galwloss (%) 
Annualued rate of retum 567 92% 

S U M M A R Y  W I T H O U T  B E S T  A N D  W O R S T  T R A D E S  

Total Net Profrt $136365 51 
Total percentage g a r n h s  2727 31% 
Annualued rate of return 535 77% 

T R A D E  S T A T I S T I C S  

Total no of trades 78 
No Profitable Trades 63 
Amount of profneMe trades $1 50699 70 
Largest proMable trade $10743 54 
Average profitable trade 52392 06 
No of stop h& 0 

L O N G I S H O R T  B R E A K D O W N  

Number of Long frades 39 
No profitable Long trades 27 
Average Long ga~mlom $1718 16 

T R A D E  D U R A T I O N S  

Total no penods m test. 1329 
Most consecutwe wins 14 
Amt of wnseurbvs wirrs $59493.04 

R I S K  6 E X P E N S E  

b 
Max equrty drop (open) S -25 00 
Max trade drevvdown S 4997 05 
Commsvom expenses f390000 

P R O F I T A B I L I T Y  I R A T I O S  

Amount of vlterest earned $1444 43 
Rabo Avg ProWAvg Loss 4 72 

Average W e  gatndoss (S) 
Average trade g a ~ d o s s  (%) 

Percentage ptofitable trades 
No Los rg Trades 
Amount of brig trades 
Ler-t loslng trade 
Average lovng bade 
Average gart-hss per stop 

Number of Short trades 
No profftable Short trades 
Average Short galdoss 

Number of days in test 
Most consecutwe losses 
Amt of coclsecubve kJsses 

Max equity drop (closed) 
Average trade drawdown 
Margrn tnterest expenses 

Prom Factor 
R a b  ProhVCommcsuons 



FIGURE 14: Trade by trade report for an active strategy on daily Crude 

data ( page 1 ) 
TRADE BY TRPSE REPORT FOR: 
Ella's on Light Sweet Crude 32-W 
From 1U)111001 to 1/31/1997 boginning with $5000.00. 
Actiw S t o p  M a  Loss 8.00%. 6 n t . k  Even - 15.00% 
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Short 
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LWose 
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SWose 
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LUose 
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Short 
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L c k e  
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S U o e  
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LUose 
hlecesl 
Short 



FIGURE 15: Trade by trade report for an active strategy on dally Crude 

data ( page 2 ) 
TRADE BY TRADE REPORT FOR: 
Ella'# on Light Swod CNde 02-96 
From lY3111991 to 1/31/1897 bqinnlng wlth 15000.00. 
Acbve Stops. M u  Loss = 8.00%. Break E w n  - 15.00% 

Txn Date P Commbrbn  Drwwdown Gain Tot.lO.ln Equlty 

scbse 
Long 
LUose 
hteraat 
Short 
S C W  
Long 
LCIoss 
Intefest 
Short 
S a m e  
Long 
Lc)o8e 
Short 
SUose 
Long 
LCIoae 
Short 
SClose 
Long 
LUogc 
Short 
Sc%w 
Long 
LUose 
Interest 
Short 
Saose 
Long 
LCIosc 
Short 
SClose 
Long 
LUose 
Inter@ 
Shon 
Scbse 
Long 
LC- 
Interest 
Short 
ScbW 
Long 
LUose 
Interest 
Short 
SUosc 
Long 
LUocre 
Intaest 
Shoe 
scbw 
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LClose 
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Scion 
Long 
LcJose 
Shorl 



FIGURE 36: Trade by trade report for an active strategy on dally Crude 

data ( page 3 ) 

TRADE BY TRADE REPORT FOR: 
Ella's on Llghl Sweet Crude 'B2-06 
From 1213111991 (o 115111997 bgtnnlng with $5000.00. 
Acthe Stops. M u  m s  - 8.00%. Break Even - 15.00% 

Txn Date P r b  C m m b s b n  D W w n  Gain Totd  Gain Equily 

s a m e  
Long 
L a o w  
Short 
SCk?ae 
Long 
Lc4m.e 
Intsrasl 
Shon 
sciosc 
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LClasc 
Shon 
sao8e 
Long 
L U o M  
Short 
s c m  
Long 
L a m e  
Interest 
Stlor! 
SCk%a 
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LUcse 
Shod 
Sck5e 
Long 
LUose 
Shod 
s c b e  
Long 
L C W  
Intersst 
Shon 
SCIcoe 
Long 
L C b e  
Interest 
Short 
Saose 
Long 
LC&se 
mtercd 
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SUorw 
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SWose 
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Laoae 
Shon 
SCkm4 
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LUoae 
Interest 
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Soo?a 



FIGURE 17: Trade by trade report for an active strategy on daily Crude 

data ( page 4 ) 
TRADE BY TRADE REPORT FOR: 
Ella's on Lbht S m (  Cruda 3 2 - 3 6  
From lUJlllOO1 (D 1 n l n W 7  boginning *rlth SW0o.W. 
Acthe S b p r :  Mu Loss - 8.OO%, B l u k  Evon - 15.00% 

Txn h Prlt. Commhsbn Drawdown Gain ToblGa in  Equity 

Long 01R9197 S24 45 S25 00 
L W  011301Q7 S2470 $2500 S25 00 S1463 77 $14535 33 S14M35 33 
IntofW 01131497 S1127 $144546 59 $119346 59 



The second case - portrayed in Figures 18,19, and 20 - assigns a 

large value to "z", and, consequently, will surely generate a relatively 

smaller of buy I sell signals. 

When comparing the "System Performance Reports" for the two 

scenarios ( i.e. Figures 13 and 18 ), the following conclusions emerge: 

The active system ( i.e. Figure 13 ) generated a total of 78 trades, 

out of which 80.77% were profitable transactions, on an after- 

commissions basis 

The passive system ( i.e. Figure 18 ) generated a total of 33 trades, 

out of which 78.79% were profitable transactions, on an after- 

commissions basis 

From the above information, it seems that - regardless of the 

trading style one would prefer to adopt - about the same 

proportion of trades entered into would result in some gain, a fact 

that attests somewhat to the consistency with which this particular 

trading model pin-points the optimal points at which a given 

transaction should be implemented. 

Moreover, the above result is perfectly consistent with the 72.55% 

profitability ratio that was obtained when the study was carried out 

on 14 yearsof weekly data ( i.e. as presented in Figure 12 ). 



FIGURE 18: System test perfcnnance report for a passive strategy on 

daily Crude data 
- 

SYSTEM TEST PERFORMANCE REPORT FOR: 
Ella's on Light Sweat Crude '92-96 
From 12/31/1991 to 113111997 kg~nning with $9910.00. 
Acttvc Stops: Max Loss = 8.0U%. Break Even = 15.00% 

Cunent povbon 6 CLOSED 

S U M M A R Y  

Total Net Profit $23165 84 Average trade gacwloss (S) 
Total percentage gatrvlos 463 32% Average trade gatwloss (%) 
Annualued rate of return 91 02% 

S U M M A R Y  W I T H O U T  B E S T  A N D  W O R S T  T R A D E S  

Total Net ProM $21637.04 
Total percentage gatrvloss 432 74% 
Annualued rate of return 85 01% 

Awmge trade ga~wloss (S) 
Average trade gacwloss (%) 

T R A D E  S T A T I S T I C S  

Total no of trades 33 
No Profitable Trades 26 
Amount of profitable trades $24166 17 
Largest profitable trade $2263 89 
Average profitaMe bade $929 47 
No of stop hRs 0 

Percentage prolitable trades 
No. Los.ng Trades 
Amount of lowng trades 
Largest l m n g  bade 
Average losing trade 
Average ga~rvloss per stop 

L O N G I S H O R T  B R E A K D O ' N N  

Number of Long trades 
No proMable Long trades 
Average Long g a ~ d o s s  

Number of Short trades 
No p rohb le  Short trades 
Averagt Short gacrvloss 

T R A D E  D U R A T I O N S  

Total no penods m test 
Most wnsecubve mns 
Amt of corn mm 

Number of days in test 
Most consecuttve losses 
Amt of conrecutrve losses 

R I S K  6 E X P E N S E  

Max e w Q  drop (open) 
Max trade drawdown 
Commmcons expenses 

Max ~ J Q  drop (dosed) 
Average Gede drawdown 
Margm ~ntersst expenses 

P R O F I T A B I L I T Y  I R A T I O S  

Amount of rntersrt eemed $680 39 
Rabo Avg ProWAvg Loss 3 87 



FIGURE 19: Trade by trade report for a passive strategy on daily 

Crude data ( page q ) 

TRADE BY TRADE REPORT FOR. 
Ella's on Lbh t  S m e t  Cruds 9 2 - 9 6  
From 12/31/1991 b 1/31/1997 -Inning r*l(h $5000 00. 
Actt~e Stops Max Loss - 8.00%. Bmak E m  - 15.00% 
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LClose 
1ntw-m 
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L c m s a  
Interest 
snort 
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Inmesf 
snort 
SUcse 
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LC- 
interest 
snon 
SCbose 
Long 
LCbse 
Interest 
Snon 
ScJoea 
Long 
LCloec 
tntetss( 
snort 
SOose 
Long 
Lcbse 
Interest 
Short 
SWose 
Long 
LWoss 
Interest 
Short 
SCIose 
Long 
LUabe 
Inter& 
Short 
SClosc 
Long 
LClox  
lntsted 
Short 
SWow 
Lon9 
LUose 
Short 
Sckme 
Long 
LCIoss 
Short 
sclcme 



FIGURE 20: Trade by trade report for a passive strategy on daily 

Crude data ( page 2 ) 
TRADE BY TRADE REPORT FOR: 
Elh'r on Lbht S m t  Crude 3 2 - 0 6  
From 12/31/1991 to 1L3111997 boglnnbng wtth $5000.00. 
Active Stop.. Max Loss - 8.00% Bruk  Even - 15.00% 

Long oBR4198 
LUoM 07116198 
Shon 07/18/96 
SC~YW 07R9198 
Long 07R9196 
L C b a  07/31/96 
Intmrslt 1- 
Short 1 0/2M6 
sckae 11KsIw 
Long 11- 
LUosc llX)&r96 
Intsrsst 1 MW96 
Short 1 M 9 / 9 6  
suoes 1u1 m 
Long 1212B6 
LUoM 1mm6 
lntsral 01/09197 
Shorl 01109r97 
S&me 01R9197 
Long 01R9197 
L C ~ J W  01/3W7 
mmmt o 113 i 197 
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The annualized rate of  return for the active-trading scenario ( i.e. 

Figure 13 ) is 535.92% 

The annualized rate of return for the passive-trading scenario ( i.e. 

Figure 18 ) is a more modest 85.01% . The large difference between the above-quoted percentages is 

totally attributed to the fact that the active scenario generated 

more than twice as many trades as the passive scenario ( 1.e. out of  

which about 70% were profitable ). 

. Since dwelling for too long on  the annualized rates of return can 

be quite a quite deceiving and futile activity, due to the difference 

in the frequency of trading has been adopted in the two cases -. 
under consideration, a more accurate conclusion can be reached 

when one consults the Average % Gain - o r  Loss - per trade. 

. The active scenario resulted in a 4.53% profit per trade, on  average 

( i.e. Figure 13 ). The passive scenario resulted in a 5.54% profit per 

trade, on average ( i.e. Figure 18 ). . The difference among the two cases is  extremely small, and most 

likely attributable to purely circumstantial causes. Moreover, these 

two results are perfectly in line with the 7.66% average profit per 

trade that has been documented in  Figure 12, when the 14 years of  

weekly data were used. Even the range that currently exists 

between the 5.54% documented on Figure 18 and the 7.66% 

displayed on  Figure 12 can be completely attributed to pure 

circumstance. 
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X. ADDITIONAL EXPLANATIONS REGARDING 

THE SYSTEM'S PERFORMANCE 

The technical analysis-based indicator which was being'described in 

this thesis attempts to come as an improvement on a battery of 

already-existing and w,ell-known indicators: the Stochastic, the RSI, 

the MACD, and the Momentum. 

r, 

Each of the above-mentioned indicators - due to their design - have 

instances during which they fail to generate accurate buy and sell 

signals. The Stochastic, for example, was designed to ideally trace a 

sine-like curve, smoothly oscillating between a lower and an upper 

boundary. In reality, however, the Stochastic often either ascends too 
t 

quickly ( i.e. at a too steeper angle ) for a trading action to be 

implemented, or, once ascended I descended, speods too much time 

in an almost sideways state, languishing either at the bottom or at the 

top of its trading range. 

On the contrary, the RSI was designed in such a way as to generate 

buy / sell signals based on bullish and bearish divergences between 

itself and the commodity's price. As a direct consequence of this, the 

RSl's line usually traces a slowly sloping line ( i.e. at an angle rarely 

exceeding 10% ). Its plot, therefore, seldom finds itself in a potentially 

useful overbought or oversold region. All-too-often, the RSI is found 

vacillating in the middle of the trading panel, too high to be able to 



initiate a safe buying signal, and too low to guarantee a trustworthy 

selling signal. 

However, the RSl's individual contribution to the timing of a trend Is 

quite significant, as its line usually: generates a bullish divergence 

right at the beginning of an upcoming significant bull market; 
I? 

ascends in tandem with an important price rise; generates a bearish 

divergence signaling a possible reversal of the trend; and, finally, 

closely follows any major price decrease that the commodity under 

observation may incur. Moreover, the R,SI can accurately register even 

the most minute price oscillations in the underlying commodity to 

which it is applied. - 

The Momentum behaves in a remarkably similar fashion with the RSI: 

consequently, the reliability of its readings share many of the above- 

discussed strengths and weaknesses of the RSI. 

The MACD, due to its design based primarily upon Moving Averages, 

tends to perform well when the market follows a welldefined and 

rather lengthy price rise or descent: as is true with any Moving 

Average-based indicator, the MACD fails to pick up minute price 

oscillations, and acts rather confused when the commodity's price 

incurs large swings that alternate in opposite directlons. 

The overall dependability of the four above-mentioned indicators Is 

negatively affected by the fact that - being all "price-based" in design 



- they all fail to take into account the influence of swings in the 

commodity's volume of trading activity. When analyzing a given 

commodity, its price behavior, by itself, presents only half of the 

story: it is only when one attempts toexplain the price behavior in 
coniunc;tion with the Volume, that an accurate picture of the market 

environment can be safely drawn. 

A significant ascension in price, by itself, is almost meaningless: 

however, a similar price ascension followed by a sharp increase in 

volume is often the trademark of a market top, a short-lived situation 

during which the effervescent optimism of the non-professional 

players is certain to propel the market into reaching stratospheric - 
and unrealistic - highs, that, only a day later, prove impossible to 

maintain. 

While bull markets often end in a shameful display of human greed, 

bear markets usually end in mass hysteria, as massive paper losses 

prompt the uninitiated to urgently liquidate their positions. In this 

situation, a sharp price decline followed by a steep increase in trading 

volume often punctuates not only a potential reversal in the price (C 

trend, but also a quite enticing buying opportunity for those eager to 

adopt long positions. 

1 

While many books on trading strategy seem to use intdrchangeably 

Volume and Open Interest as barometers of the market's degree of 

enthusiasm I despair, Open Interest tends to decrease drastically as 



each contract approaches Its expiration d te: for this reason, a sharp B 
decline in Open Interest can be equally attributed to a market that 

runs out of steam, a d  I or to a rapidly-approaching expiration date 

on the contract in question. Unfortunately, it is overly difficult to 

calculate the correct proportion of change in the Open Interest that 

can be attributed to a potential change in the market trend, and, 

finally, the proportion that can be directly attributed to the contract's 
," 

eventual expiration. 

In its early development stages, the indicator presented in this thesis 

initially incorporated Volume, as well as Open Interest, in its formula. 

However, the resulting .relatively poor performance ( i.e. when the 

indicator was,run on the Light Sweet Crude ) soon led the decision to 

incorporate only the Volume - and not the Open Interest, anymore - in 

the subsequent design phases. Therefore, in its final farm, the 

indicator measures the degree sf market optimism./ pessimism solely 

by the means of the trading Volume. 

The designed indicator tried to inherit some of the strong points of its 

four Wilding blocks: ideally, this indicator would plot on a sine-like 

line which smoothly oscillates between and an upper and a lower 

trading extremity ( i.e. much like the Stochastic ); without being stuck 

e for overly long periods of time either in the middle of the panel ( i.e. 

unlike the RSI or the Momentum ), or in the overbought 1 undersold 

regions of the trading range ( i.e. unlike the Stochastic ). Its slope Is 

designed to be somewhat steeper than that of the "sleepy" RSI, while, 



at the same time, being somewhat flatter than that of the overly qctive 
--, L 

Stochastic. a,., 

"i 
\ 

As well, the  indicator',^ sensitivity to changes in the underlying price 

ailow it to register significant trend changes on the earliest day when 

- they actually do occur ( la. as it kill be explained later, this is 

accomplished with the aid of the Volume ). 

In the early development sagesf the initial formula used was: 

INDICATOR 1 = Stochastic ( RSI I Momentum ) 

Unfortunately, the above expression generated a lot of noise, as RSI 

and Momentum are. both highly volatile elements, both when taken 

separate, and, as well, when combined as ( RSl I Momentum ). 

To reduce some of this noise, the fast-changing RSI is added to the 

slow-moving MACD, therefore, changing 'the indicator's formula as 

follows: 

INDICATOR 2 =Stochastic ( RSI + MACD ) I Momentum 

- 

While the above expression will generate a numerical result -when 

run by the computer program - this result is given a relatively high 

weighting when the corresponding Volume for the period in question 
, -  

is posting a significant increzse; and correspondingly, is adjusted 

downward, when the Volume happens to display a significant 



decrease. To do this, the above-presented expression is raised to the 

power of the Volume, as follows: . - 

INDICATOR3 = [ Stochastic * ( RSI 9 MACD ) 1 Momentum ] A Volume 

When run by the computer, the above formula will accurately 

recognize important peaks and valleys in the price behavior; however, 

its plot will unfortunately display a little noise, which can be easily 

diminished by calculating a Simple Mowing Average - taken over a low 

number of days, "q" - as follows: 

FINAL INDICATOR = the Simple Moving Average taken 

over "q" periods of: 

( [ Stochastic ( RSI + MACD ) I Momentum ] A Volume ) 

It is essential that a small number is assigned to "q" ( i.e. 2 ). This 

would make some of the undesirable noise disappear, without 

sacrificing the accuracy with which market peaks and bottoms are 

signaled. On the contrary, should a larger number be used for the 

value of "q", the indicator would then begin to display an undesirable 

time lag in its ability to pin-point major changes in the market's trend. 

Once the final indicator's value is calculated, on a period-by-period 

basis, the slope of its line must be closely monitored, as this is the 

entity which is responsible for generating the actual buy and sell 

signals. During each period, the slope of the indicator is calculated ( 

i.e. as the rate of change in the value of the indicator, from the last 

period to the most recent period ). Ascensions in the price of the 



underlying future will be accompanied by positive slopes, while price 

declines will be characterized by negative slopes. As soon as a 

formerly positive slope ( 1.e. an indicator of a bull market ) either goes 

through zero or turns negative, a potential sell signal is In place. 

Similarly, as soon as a formerly negative slope ( i.e. an indicator of a 

bear market ) either goes through zero, or turns positive, a potential 

buy signal is generated. 

A potential problem can be created by the fact the indicator is built to 

register even smaller zig-zags, points that do not represent the actual 

up-most peaks and down-most bottoms, but rather intermediary 

points situated in-between. 

To correct this problem, another condition is imposed on the way the 

model works. When the slope of the indicator either reaches zero or 

changes sign, a difference is calculated between the last point where 

the slope reached zero or changed sign the last time. If the absolute 

value of the difference between a local minimum and a local maximum 

is less than the variable "a" - whose value is initially set to a default 

value, but then can be changed by the trader to a number that reflects 

more accurately his personal investment strategy - the potential buy 

or sell signal is not given anymore, and the trading signal that was 

last generated remains still in place. 

7 

A new trading signal will not be generated up until the following two 

conditions are met: The slope of the indicator reaches zero or 



changes sign, and the absolute value of the difference - in the 

indicator's magnitude - between the last local minimum and the local 

maximum is equal to at least "a". In this way, minor oscillations in the 

underlying indicator are not about to generate false buy and sell 

signals. 

A buy or sell signal will be generated only if the slope of the indicator 

reaches zero or changes sign, while a considerable spread lies 

between the last recommended trade and the new potential trading 

opportunity. A large value of "a" will result in less trading activity; 

however, this strategy will be able to pin-point major market peaks 

and bottoms, with no trading signals generated in-between. A smaller 

value of "a" will result in a larger number of trades. In addition to the 

market top and bottom, this strategy will also pin-point relatively 

minor peaks and valleys. It is not recommended that a too small value 

for "a" is chosen, as this will certainly generate a relatively larger 

number of false trades ( i.e. as even the minutest reversals in the 

slope of the indicator will be, unfortunately, taken into account ). 

A further condition can be added, is wished, to the above model: 

while a long position stays open, there wilt be no short positions 

allowed to remain open ( i.e. and conversely, while a short posltion 

remains open, there will be no long positions allowed to stay open ). 

This means that, at any given point in time, the trading position Is 

either long, closed, or short. 



XI. OVERALL APPLICABILITY OF THE TRADING SYSTEM 

No technical analysis-based trading system can guarantee fool-ptoof 

results, time after time again; and the system described in this thesis 

is, by no means, an exception. However, this trading strategy's odds 

of winning can be visibly increased by simply electing to trade on a 

very liquid and often-trending market. 

This system should not be used to track the performarice of individual 

stock issues. These entities - due to their nature - spend about 112 of 

their time trading sideways ( i.e. for lack of fundamental news 

pertaining to their economic well-being ), and even when they finally 

get out of a formerly narrow trading range, their price moves too 

swiftly for such a trading system to be able to accurately pin-point 

likely lows and highs. 

The performance of individual stocks is motivated more by the 

actions of the firm's management, and the company's products, 
" policies, and latest marketing gimmicks, rather than by changes in the 

nation's interest rates, debt policies, and consumer price index. In 

this sense, individual stocks represent a market that is more efficient 

in processing the available information - and for that reason alone, it 

does not represent a desirable financial environment in which to test 

a technical analysis-based trading strategy. 



In theory, the trading system could be applied for a wide range of 

futures contracts: stock and bond indexes, the whole basket of 

existing currencies, the energy complex, metals, grains and 

livestock. However, even among the ranks of the commodities, grains 

and livestock are heavily influenced by the latest-brea king 

fundamental news related to whether, road conditions, and strikes ( 

i.e. all occurrences for which the trading system does not make any 

allowances ). 

Some of the metals ( i.e. Platinum, Palladium ) and currencies ( 1.e. the 

ones other than the German Mark, Swiss Franc, Japanese Yen, U.S. 

Dollar, and Canadian Dollar ) are not well-enough traded to ensure a 

very liquid environment: for that reason, the alreadydiscussed 

trading system may lead to too many false buy and sell signals. 

Consequently, the markets to which the system could be applied 

most successfully are, in order of expected profitability, the Light 

Sweet Crude, its virtually Identical, but more volatile Heating Oil 

counterpart, SBPSOO, and U.S. Treasury Bonds. 



XII. ADDRESSING CONCERNS RELATED TO DATA ROLL-OVER 

The previously-used weekly and daily Light Sweet Crude data was 

rolled-over before the expiration date of the contract, in an attempt to  

mimic the life-like tendency not to trade in a contract that is just about 

to expire. 

In order to address any existing concerns that the already- 

documented performance of the trading model may be negatively 

affected by the contract roll-over, the model was later tested on the 

most recent trading month ( i.e. with no roll-over, whatsoever ). 

b 

Two years of daily data - covering June 1995 to June 1997 - were 

collected on both Light Sweet Crude and Heating Oil. 

Preliminary plots of the indicator% behavior - but not of the generated 

trading signals - are presented in  Figures 21 ( i.e. for the Light Sweet 

Crude ) and 22 ( i.e. for the Heating Oil ). 



FIGURE 21: Indicator plot for daily Crude data with no roll-over 

7-7-1 995 (@L11600) Dally ~ r u c l e ~ l o s e l 9 - 5 ~ ~ 0 =  04 7-7-1 997 
pnce(dady crude d) 

/ella's wonder (dally crude) 
I 



FIGURE 22: Indicator plot for daily Heating Oil data with no roll-over 

c-7-1995 (@H01600) Dally HE-CIOS~ 52 78-0-02 7-7-1997 
pnce(darly heabng d) 



The trading model was first run on the 1995-1997 daily data for the 

Light Sweet Crude. 
- 

Initially, the model was run on  a "2" 01 

relatively larger number of trades. The 

@ 

1.5, guaranteed to generate a 

overall results are presented in 

the Perfomante Report d i v l ayed  in Figure 23. Trade-by-trade details 

are given in the Figures 24and 25. 

In this case, 40 trades were generated ( i.e. 20 long and 20 short ). Out 

of these, 82.50% proved to  be profitable transactions. The average 

percentage gain 1 loss registered per trade was a gain o f  3.71%. 

2 

Then, the model was run a second time on the daily data o f  the Light 

Sweet Cryde, this time employing a "z" of 2, guaranteed to  generate a 

relatively smaller number of trades. The overall results are presented 
P 

inhhe Performance ~ e ~ o k  displayed in Figure 26. Trade-by-trade 
8, 

details are given in the Figure 27. 

In this case, only 21 trades were generated ( i.e. 11 long any10 short 
\ 

). Out of these, 8@.95% proved to be profitable transactions. The 

average percentage gain / loss  registered per trade was a gain of 

4.38%. 



FIGURE 23: System test perfomance report for daily Crude data with 

no roll-over ( an active strategy ) 

SYSTEM TEST PERFORMANCE REPORT FOR: 
Ella's on Dally Cnrd. 
From 7 n n  5 to 7 n n  997 beginning w m  S5OQO.W. 
A C ~ N @  Stops: L1.x Loss = 8.oQ.i.. B r w k  E w n  = 15.0CPk 

S U M M A R Y  

Totel Net Profir S18079 08 A v s r ~ g r  W e  g m d o r s  in 
Total percsntage Q ~ L ~ C S S  M 1 58% Amrag+ bade garmliloa (% j 
Annualized rate of rehim 180 54% 

S U M M A R Y  W ! T H O U T  B E S T  A N D  W O R S T  T R A D E S  

Total Net Prom $1 Y 1 8 14 Amragc. trede ga~rwloss (5) 
Totnl percentage g m  308 33% Awragt Wade gauvkss (%) 
Annuahed rate of r m m  153 9% 

T R A D E  S T A T I S T I C S  

Total no of M e s  40 Porcen~age profilaW tmdes 
No ProMaMe Trades U No Cos ng Trades 
Amount of p r o f a a h  t-ades $19876 42 Amount of b n g  trades 
brgest pzofdabie trade $31 8; 93 brgest losng bade 
Awrege prot%aM bade tgOZ 32 Average lmmg trade 
No of  stop hrh 0 Avrragt  gatrvloss per up= 

& 

L O N G I S H O R T  B R E A K D O W N  

Number of Long bades 
No promeb(0 Long Lracks 
Aver- Long g a h h  

T R A D E  D U R A T I O N S  

R I S K  6 E X P E N S E  

P R O F I T A B I L I T Y  I R A T I O S  

20 
16 
L556 2 3  

73 1 
2 
S-972 01 

S 31 75 
S - 1 0 0 4 9  
S O W  

h o u m  of nfe<sst ear& S l M  W R o e  F n d o r  1 C  Z2 
Ram A q  P m & A q  Lcrr 2 12 Ram P! o m r r e r ~ o r a  9 15 



FIGURE 24: Trade by trade report for daily Crude data with no roll- 

over ( an active strategy ) - page 1 
TRADE BY TRADE &PORT FOR: 
Ella's on Daily C N b .  
From 7l711095 to 7l7nW7 taglnning *mh )sooo.m. 
Activm Stops. M u  Loss = 8.00%. Bruk  Evon - lLOOX 

O u r  
Long 
LUose 
Inter& 
Short 
Sclos4 
Long 
L U o M  
Short 
SClcsc 
Long 
Lckaa 
Short 
S C W  
Long 
LCkJse 
Shorl 
Sc&w 
Long 
L C h  
!ntuolt 
Short 
SCIosc 
Long 
L C b e  
Short 
SUos4 
Long 
LUcae 
Short 
sckme 
Long 
LCIasc 
Intscest 
Short 
SUose 
Long 
Lckme 
Short 
SClose 
Long 
LUcae 
Short 
Sckw 
Long 
Loose 
Inter& 
Short 
SUose 
Long 
L c k m  
blnefast 
Short 
SCIose 
Long 
LUoce 
Interest 
Short 
SUoM 



FIGURE 25: Trade by trade report for daily Crude data with no roll- 

over ( an active strategy ) - page 2 

TRADE BY TRADE REPORT FOR: 
EIWr on Dally Crud* 
From 7n11995 b 7nn997 bglnntng with SS000.00. 
A c t h  Slop.: M u  Lor8 - 8.00%. Bruk Even - 1100% 

Long 
Lcb.c  
Short 
sckw 
LOW 
LCIosr 
Short 
sckea 
Long 
LClae 
tntarcst 
Short 
SCloM 
Long 
L c k m  
Short - 
Long 
LClose 
Short 
SClore 
Long 
LUocc 
Interest 
Short 
% b e  
Long 
Lucee 
Interest 
Short 
Current 

$25 00 $781 20 

CIS 00 $761 40 

C2500 $TI817 

C25 00 1.79 01 

C161 55 S383 45 
$10 40 

$2500 $3181 83 

S-2745; $45101 

C2916C $421 00 

S151 1 C  1505 12 

S25 00 $1845 63 

S-25 00 S332 26 
$57 86 

5-558 1: $232051 

S-25 00 S 382 51 
$27 73 

S-25 00 $45 51 



FIGURE 26: System test performance report for daily Crude data with 

no roll-over ( a passive strategy ) 

SYSTEM TEST PERFORWCE REPORT FOR: 
Ella's on Dally Crude 
From ff711995 to 7f711997 beginning with 15000.00. 
Active Stops: Max Loss = (.OW, Broak E w n  = 15.00% 

Current pogbon s CLOSED 

S U M M A R Y  

Total Net Prom. $7825.93 Awragt trade gairuloss (1) 0372 65 
Total percentage g e n k s :  156.51 96 Average bade gairuloss (96) 4.65% 
Annualized rate of return. 78.15% 

I S U M M A R Y  W I T H O U T  B E S T  A N D  W O R S T  T R A D E S  > 

Total Net Prom: 56431 47 Average M e  geiruloss (S)' $338 50 
Total percentage gain/loss 128.63% Average trade gatruloss (96). 4.38% 
Annualized rate of return. 6423% 

T R A D E  S T A T I S T I C S  

Total no of trades 21 Percentwe poMaMe trades 80 95% 
No ProfitaMe Trades 17 No Losng Trades 4 
Amount of profitable trades M266 69 Amount of losrng trades S59027  
Largest profitable W e  $1080 76 Largest bgde S288 59 
Average proftable tede $48828 Averagt loslng trade S14Q 07 
No of stop hts 0 Average gsmlloss per stop $000 

L O N G I S H O R T  B R E A K D O W N  

Number of Long Wes 11 Number of Short trades 10 
No proMaMe Long trades 8 No porttable Short trades 0 
Average Long gatruloss S 136 70 Averagt Short ga~rvloss $616 88 

T R A D E  D U R A T I O N S  

Total no p e w  h test 522 Number of d s p  in tsst 731 
Most comecuPte wins, 9 Most co ~~~e losses. 1 
Arnt of comecube wins: S3011.80 A m t o f ~ l o s s e s .  $286 59 

R I S K  6 E X P E N S E  

P R O F I T A B I L I T Y  1 R A T I O S  

Amount of interest earned $15522 RofitFndor , 1386  
Rabo A q  ProWAvg . Loss. 326 Rabo PI ofiVCommirsiom 7.45 



FIGURE 27: Trade by trade report for daily Crude data with no roll- 

over ( a passive strategy ) - pane 1 
TRADE B Y  TRADE REPORT FOR: 
Ella's on Daily Crude 
From 7/7/1995 to 7/711W7 beglnntng wtth $5000.00. 
A c t h  Stops Mu Loss 8.00% Break E m  - 1500% 

Txn Date Prka Commhsbn Ih.rrdovn Gain Totalchin Equrty 

OUT 
Long 
L a m a  
Interest 
Short 
s m  
Lon9 
L a o w  
Interst 
Short 
scm 
Long 
L C b e  
Short 
SC(ose 
Long 
L a m a  
Short 
Scbw 
Long 
L C h a  
Short 
SUcse 
Long 
LUase 
interest 
Short 
S a o w  
Long 
LCbse 
lntrcd 
Short 
Sclose 
Long 
Lucse 
Interest 
Short 
SUosc 
Long 
Lckme 
Short 
S a m a  
Long 
LCbre 
lnterasl 
Short 
SUaK 
Long 
L c k a  
m c d  



Then, the trading model was run on the 1995-1997 daily data for the 

Heating Oil. 

Initially, the model was run on a "z" of 1.5, guaranteed to  generate a 

relatively larger number of trades. The overall results are presented in 

the Performance Report displayed in  Figure 28. Trade-by-trade details 

are given in  the Figures 29, 30, 31, and 32. - 

In this case, 97 trades were generated ( i.e. 49 long and 48 short ). Out 

of these, 54.64% proved to  be profitable transactions. The average 

percentage gain I loss registered per trade was a gain of 1.45%. 

Then, the model was run a second time on the daily data of the 

Heating Oil, this time employing a "z" of 2, guaranteed to generate a 

relatively smaller number of trades. The overall results are presented 

in the Performance Report displayed in Figure 33. Trade-by-trade 

details are given in the Figures 34 and 35, 
T'. 

In this case, 49 trades were generated ( i.e. 25 long and 24 short ). Out 

of these, 79.59% proved to be profitable transactions. The average 

percentage gain I loss registered per trade was a gain of 3.68%. 

Consequently, even when no roll-over took place ( 1.e. and only data 

pertaining to the most recently-traded contract is used ), the obtained 

results are perfectly consistent with the conclusions that have been 

derived when the roll-over practlce was in  effect. 



FIGURE 28: System test performance report for daily Heating Oil data 

( an active strategy ) 

SYSTEM TEST PERFORMANCE REPORT FOR: 
Ella's on Daily Mat ing  I 

From 7l711995 to 7l711997 beginning with S5000.00. 
Active Stops: Max LOSS = 8 . W ,  Bmak E w n  = 15.MTX 

- - - -  

Current pasibon s LONG @ 52 78, enterad on 7n11897, !)amtvloss $25 00 

S U M M A R Y  

Total Net ProR: $1 2950 99 Average trade gaiwloss IS) 
Total perwntege g a m h u :  25920% Avemgt trade gaiwloss (%): 
Annualued rate of return: 129.42% 

S U M M A R Y  W I T H O U T  B E S T  A N D  W O R S T  T R A D E S  

Total Net Prom. S12U1.61 Average trade gaiwloss (S) 
Total percentage gslnllost 248.83% Average trade pattvloss (%): 
Annualued rate of return: 124 25% 

T R A D E  S T A T I S T I C S  

Total no of trades 97 Percentage ptofRaMe trades 
No Promable Tredes 53 No Los ng Trades 
Amount of prohble trades 522047 50 Amount of losrng trades 
Largest prohble trade $1 21 7 78 Lnrgest losing trade 
Average prohMe M e  54 1 5 99 Average losing trade 
No of stop h b  0 Average gattvloss per stop 

L O N G I S H O R T  B R E A K D O W N  

Number of Long trades 4 0 Number of Short trades 
No. profrleble Long tredes. 26 No. profheMe Short trades. 
Average Long gairdoss: $1 06 63 Average qhort ga~rvloss~ 

T R A D E  D U R A T I O N S  

Total no, penods in test 522 Number of days in test 
Most conseculwe w4m 7 M o s t c o n w c u t ~ e I ~  
Amt. of comecutivs wins: $3703 42 Amt of amewbw losses 

R I S K  6 E X P E N S E  

Mar. equQ drop (open): S -140 03 Max eqgRy drop (dosed). 
Max bade drawdown: S 83626 Averagc trade drawdown. 
Commsvons expenses S 4825.00 Margin ~nterar( expenses. 

P R O F I T A B I L I T Y  I R A T I O S  

Amount of interest earned $28.63 Profit Fndor: 
Rabo Avg ProMIAvg. Loss. 2.01 Ratio PI oAtlCommisstorn 



FIGURE 29: Trade by h d s  report for daily Heating Oil data ( an active 

strategy ) - page 1 

TRADE BY TRADE REPORT FOR: 
Ella's on Daily Heating 
From 7l711995 to 7ff11W7 bbglnning with $5000.00. 
Active Stops: MPX Loss = 8.00%. B w k  Even = 1500% 

Txn Date Prim Commhskm Omwdovn Gain TotalGain Equity 

OUT 
Long 
LCloce 
Interest 
Short 
SUcse 
Long 
LC- 
Short 
ScW 
Long 
LClase 
l n t e f ~  
Short 
sckme 
Long 
Laosa 
Short 
SClose 
Long 
LCIose 
Short 
scbsc 
Long) 
LUcge 
Short 
SCkse 
Long 
L c k m  
Short 
SCJOSG 
Long 
LClose 
Short 
SWose 
Long 
LUose 
Short 
S a m e  
Long 
LClosa 
Short 
S c b w  
Long 
LUose 
Short 
SCcose 
Long 
LWose 
Short 
sck6e 
Long 
LUoca 
Short 
sckw 
Long 
La0-M 
Short 
sckxa 

SO3 16 

S25 M 

w n  
125 W 

112500 

S t 5  00 

1 2 5  00 

S25 00 

1Q1 02 

S25 00 

S25 00 

133  57 

s25 00 

S192 17 

s-2500 

S281 7C 

s-25 00 

S121 ff 

S W  00 

S183 T i  

1 2 5 w  

S2500 

St19 8; 

Srn 1C 

S25 00 

Sloe 2: 

S2500 

S25 00 



FIGURE 30: Trade by trade report for daily Heating Oil data ( an active 

strategy ) - page 2 
TRADE BY TRADE REPORT FOR: 
Ella's om Daily Heating 
From 7ff11995 to 7ff119Q7 bginnhg with $5000.00. 
Actlve ~ b p s : ' ~ a x  Loss - 8.00%. 0-k E m  - 16.00% 

Long 
Laos0 
Short 
scba 
Long 
Lcklse 
Sholl 
scbw 
Long 
L h  
Short 
SCIoee 
Long 
Lckme 
Interest 
Short 
SCbss 
Long 
Lckae 
Short 
sclose 
Long 
Lckme 
Short 
SClose 
Long 
LClose 
Short 
scbse 
Long 
L Close 
Interest 
Short 
sclooe 
Long 
LCIose 
Short 
Sckae 
Long 
LClogd 
Short 
scbse 
Long 
LCbse 
Short 
SCJose 
Long 
L W  
Short 
SCbsa 
Long 
L c k m  
Sholl 
SUose 
Long 
LC- 
Short 
Scklse 
Long 

05X)3/96 
W14/98 
091 4676 
OM0198 
mom 
OSnli96 
O M 1 m  
06/1 m 
w 1 m  
0611 m 
w18198 
mom 
mm 
06R5iS6 
07/16/56 
071161% 
07/29/98 
07129/96 
0BX)MB 
OafVsm 
0811)7/96 
m 7 m  
08/20/96 
0BRom 
oa!zm6 
oa!zm6 
08RW 
08/23/96 
00127B6 
08R7M 
om0196 
0911 3/96 
0911 3/96 
09117B6 
0911 71% 
0911 Qm 
0911 Qr96 
0 9 n o m  
wl2om 
o m  
09mi96 
1omJw 
1 om2196 
1 o m  
1 om&% 
1ol11M 
1011 1 m  
loll5196 
1 w 1 m  
1 W1766 
1W17M 
1 on1 196 
1 w 1 m  
1 0 R W  
10RY96 
1 onm6 
1 0 R m  
1 1 m  
11108/98 



FIGURE 31: Trade by trade report for daily Heating Oil data; ( an active 

strategy ) - page 3 

TRADE BY TRADE REPORT FOR: 
Ella's on Daily Heating 
From 7RllWS to 7Ril 997 beginning with S m . 0 0 .  
Acme Stops: Max Loss - 8.00%. Bmak E m  - lUO% 

LCbs4 
Shorl 
sckrc 
Long 
LC- 
Shorl 
S c b M  

L a o w  
Sh0rl 
ScksG 

L W  
Short 
SCIosc 
Long 
LC- 
Shorl 
sclore 
Long 
LClose 
Short 
SClose 
Long 
LUosa 
Short 
Sclox 
Long 
LUose 
Short 
SClosa 
Long 
LUose 
Short 
SCkm 
Long 
L C b e  
Short 
SUow 
Long 
LC- 
Short 
SUose 
Long 
LCloee 
Shorl 
SCbse 
Long 
LUose 
Short 
s m s a  
Long 
L a o w  
Shorl 
s c b e  
Long 
LUosc 
Short 
Xbsc 



FIGURE 32: Trade by trade report for daily Heating Oil data ( an active 

strategy ) - page 4 
TRADE BY TRADE REPORT FOR. 
Elh's on Dally bating 
F m  7011995 0 7011997 bgfnnlng ~ S 5 0 0 0 . 0 0  
AcUve S-: Mu Loer - 8 . W  B r u k  Even - 15.00% 

Txn D.ts Prke Commbsbn Drawlown O.tn TotmIGmin Equtty 



4 

FIGURE 33: System test performance report for daily Heating Oil data 

( a passive strategy ) 

SYSTEM TEST PERFORMANCE REPORT FOR: 
Eilr'c on Daily Heating 
From 71711 995 to 7011 997 beginning with $5000.00. 
Active S t o ~ s :  Max Loss = 8.OOfC. B m k  Even = 15.00% 

Current pmbon LONG @ 52.78. entered on 71711897. !}auvloss $25 00 a 
S U M M A R Y  k.. 

Total Net Profit 525335 E! Average trade gawvlcns (S) 
Total percentage gainfios 506 72% Average trade ga~niloss (96) 
Annualued rate of retum , 253 01% 

S U M M A R Y  W I T H O U T  B E S T  A N D  W O R S T  T R A D E S  

Total Net Profrt. $221 32 57 Amrage bade gairvloss (S) 
Total percentage gaimloss: 442 65% Arerage trade ga~niloss (%) 
Annualued rate of return. 221.0296 

T R A D E  S T A T I S T I C S  

Total no of trades 4 9 Percentage proMaMe trades 
No Probble Trades 39 No Los ng Trades 
Amount of profitable hdes $26820 45 Amounl of l ang  trades' 
Largest profitaMe trade $357726 Largest lwng trade 
Average proMaM$ bade 5887 70 Average losng trade 
No of stop hrts 0 Averegc gaiwlos per stop 

L O N G I S H O R T  B R E A K D O W N  

Number of Long trades 25 Number of Short hdes 
No profitable Long trades 18 No ptortable Shorl trades 
Average Long garniloss. $38023 Average Shott gorvloss 

Total no penods m test 522 Number of d a p  in test: 
Most consecutrve mm 18 Mod contctcvbve loges 

' AmLofcomecubverrins $10715.47 Arnt of xMsecutive losses. 

/" R I S K  6 E X P E N S E  

Max equQ drop (open)- $ 4 4 . 5 5  Mu equity drop (dossd) 
Max trade d r e w d m .  $ 8 1 6 . 3 5  A v e n g t  trade drawdown. 
Commssions expenses: S 2425.00 k r p n  ~nterest expenses. 

P R O F I T A B I L I T Y  I R A T I O S  

Amount of nterast earned $11845 ProfRFddor 
Rabo Avg ProWAvg Loss 4 2 9  Rabo Pi o l C V C o m ~ m  



FIGURE 34: Trade by trade performance report for daily Heating Oil 

data ( a passive strategy ) - page 1 

TRADE BY TRADE REPORT FOR: 
Ella's on Daily Heating 
From 7n11995 to 7 1 7 1 1 1  bglnnlng with $5000.00. 
luth Stops: Mu Lms 8.00% 8-k Even 9 15.01% 

om 
Long 
L U o M  
Short 
SClose 
Long 
Lchse 
Shorl 
SUcrre 
Long 
Lclo(K 
Interest 
Short 
Sckse 
Long 
L U o M  
Interest 
Shon 
s- 
Long 
LUooe 
lnterest 
ShOR 
SUose 
Long 
Laas@ 
Short 
scloge 
Long 
LUoso 
Short 
SCbse 
Long 
LClose 
Shon 
SCbse 
Long 
L a m e  
Short 
scbe 
Long 
L C k m  
Sh0H 
sclose 
Long 
LCbse 
intwesf 
Short 
SCbse 
Long 
L c k l s a  
Snort 
SUo# 
Long 
Laos0 
Shorl 
S a m a  
Long 
L c k m  

10106r95 
12RW5 
12/2&95 
o i m m  
0 1 m m  
01n9196 
OlmM 
OlI26l% 
01128196 
o m 1 m  
02/28/96 
om8/96 
omw 
OYo5m 
031 5% 
03R8/96 
om8/96 
0 4 m m  
0 4 m m  
0 4 m m  
04/12196 
0411 rn 
0 4 R W  
0 4 R m  
04130196 
0 4 n o m  
O M m  
o m s 3 5  
OY14rs6 
05114M 
05noI96 
omm 
05R1196 
05Rlrs6 
w 1 m  
w12.m 
06/1&96 
ow1 8r96 
06ROI96 
OM0196 
07118196 
07/15~96 
07129193 
07R9/96 
07131196 
0911 Yg6 
0911 Y96 
0911 7196 
0911 7/96 
1 0llx.M 
1 m 5 m  
loll 1/96 
l o l l  lim 
lolls96 
10/1s96 
10/17198 
101i7m 
10Rl im 



FIGURE 35: Trade by trade performance report for daily Heating Oil 

data ( a passive strategy ) - page 2 
TRADE BY TRADE REPORT FOR: 
Elb'r on Daity b u n g  
From 7n11995 to 71711997 bsginnm wim S5000.OQ. 
A c h  Stom:  Mu Loss - 8.00% Bremk E m  15.00% 

Txn Dab Prlcc C o m m h e h  Drmdown 0.ln TotaIGmin Equtty 

Short 
scbw 
L o w  
L c b e  
Interest 
ShoR 
sck5e 
Lon9 
LCbse 
Short 
SClosa 
Long 
LWose 
ShoR 
SClow 
Long 
LWosc 
Interest 
Shod 
S a x e  
Long 
LClosc 
Short 
S a x e  
Long 
LC- 
Short 
SUose 
Long 
LUosc 
Interest 
Shorl 
SWosc 
Long 
Lck6e 
Short 
SUose 
Long 
LCbse 
ShoR 
Sc low 
Long 
LC- 
ShoR 
scbw 
Lon9 
current 



XIII. ADDITIONAL TESTiNG DONE ON S&P 500 AND U.S. T-BOND , 
e 

The trading model presently discussed was originally designed with 

the price behavior of Light Sweet Crude and Heating Oil in mind. 

While the model works fine on the markets for which it was designed, 
I 

'its performance was also tested on two other markets - S&P 500 and 

the U.S. T-Bond - whose price patterns display the least possible I 

3 > 

resemblance to the behavior of the Light Sweet Crude. 

The Light Sweet C ~ d e  I Heatmg Oil markets are strongly affected by i 

demand and supply factors such as world-wide production; strikes - i 

and other work stoppages; and circumstances pertaining to 

transportation of the product. For this reason, the Light Sweet Crude 

Heating Oil markets display an often-oscillating price behavh: an 

already-established trend is bound to remain in place as long as no 

new conflicting fundamental factors interfere. Given the complex anrr , 
fast-changing world in which we live, this time period is often rather 

' 

short. 

Quite on the contrary, the S&P 500 and U.S. T-Bond are markets are 

mainly affected by economic factors and government policy, such as , 

employment figures and changes in the level of interest rates. These .' 

factors tend to change at much larger intervals in time. For this 

reason, the stock and bond markets - after establishing an initial 

trend direction - tend to maintain their chosen path for quite 

sometime. 



Two years of daily data 1995-1997 were used for both S&P 500, and 

U.S. %Bond. 

The Performance Report for S&P 500 is shown in Figure 36. A total of 

56 trades were implemented ( i.e. 40 long and 16 short ). Out of these, 

71.43% have resulted in profitable transactions. The average 

percentage gain 1 loss registered per trade was a gain of 1.64%. 

Trade-by-trade details are given in Figures 37 and 38. 

P 

The Performance Report for U.S. T-Bond is shown in Figure 39. A total 

of 19 trades were implemented ( i.e. 10 long and 9 short ). Out of 

these, 94.74OlO have resulted in profitable transactions. The average 

percentage gain I loss registered per trade was a gain of 2.57%. 

Trade-by-trade details are given in Figure 40. 

Although the above results look promising, it is important to keep in 

mind that the trading model in question was initially designed for a 

market behavior that is quite different than that of the stock and bond 

markets. Given the fact that only 2 years of daily data were available 

for study, it is inappropriate - at this point in time - to positively 

assume that the trading model can be safely applied to these two 

markets. Before any reliable conclusions can be reached, a much 

lengthier study ( i.e. on 15 years of weekly data, similar to the one 

already conducted on the Light Sweet Crude ) should be performed. 



FIGURE 36: System test performance report for daily S&P 500 data 

SYSTEM TEST PERFORMANCE REPORT FOR: 
Ella's on 104 - SaP-500, Daily Oat.. 
From 912011995 to  71111997 boginning with $5000.00. 
Active Stops: Max Loss 8.00.k, B m k  E w n  - 15.00% 

Current povbon s LONG @ 907 25, entered on 7/1/1997 gawvlo~s SX 00 

S U M M A R Y  

Total Net ProM $7235 81 Avsragt tmde gemloss (S) 
Total percentage gatnhors 144 71% Awrege trade ganvlors (96) 
Annualized rate of retum 81 26% 

S U M M A R Y  W I T H O U T  B E S T  A N D  W O R S T  T R A D E S  

Total Net Profrt $6497.58 Average bade gatwloss (I) 
Total percentage gatMass 129 95% Average trade g a ~ d o s s  (96) 
Annualized rate of retum- 72 97% 

T R A D E  S T A T I S T I C S  

Total no of trades 56 Percentage pmfttable bades 
No Profitable Trades 40 No Los8ng Trades 
Amount of profitable hdes 8 1  19 49 Amoun! of lovng trades 
Largest profitable bade $905 81 largest lovng trade 
Average profitable trade $202 99 Average losng trade 
No of stop hrts 0 Average gatdoss per stop 

L O N G I S H O R T  B R E A K D O W N  

Number of Long trades 
No profitable Long trades 
Average Long g a d o s s  

T R A D E  D U R A T I O N S  

Total no penods in test 
Most conseatwe mns 
Amt. of comecutwe m a .  

R I S K  6 E X P E N S E  

Max eqwty drop (open) 
Max trade drswdcnm 
Cornrnssmm expenses 

28 Number of Short trades 
20 No proruble Short trades 

465 Number of days m test 
8 Most conse~cut~~e losses 
S2149 33 Amt of conseculwe losses 

P R O F I T A B I L I T Y  I R A T I O S  

S -28 11 Max equfty drop (closed) 
1-14327 Averagc tmde drawdown 
$2775.00 Margin ~nterest expenses 

Amount of mlerest eamed $000 Profrt Fitdor 9 19 
Rabo Avg ProWAvg Loss 3 67 Rabo P~otiVComrnrsvom 2 61 



FIGURE 37: Trade by trade report for daily S&P 500 data ( page 1 ) 

TRADE BY TRADE REPORT FOR: 
Elb'r on 104 - S 6 P - 5 0 0 .  Daily Datr 
From WX)/1995 to 71111997 winning with S5000.00. 
Acthn Stops. Max Loss - 8.OW, Break Even - 15.00% 

OUT 
ShoR 
SCbM 
Long 
Laos8 
Shon 
scbrc 
Long 
L a m 8  
Shon 
SUors 
Long 
LCIosc 
Short 
SClosc 

Lckme 
Shon 
scl06.e 
Long 
Lcloae 
Short 
scklse 
Long 
LUosc 
Short 
S a o w  
Long 
LUoac 
Short 
Suose 
Long 
LC)osc 
Short 
ScJo6e 
Long 
LC- 
Shon 
SckJ8e 
Long 
LCbse 
Shon . 
scbse 
Long 
LCbse 
Short 
SUose 
Long 
LCbse 
Short 
sckme 
Long 
L a m e  
Shofl 
sacma 
Long 
Lck6a 
Short 
scbse 



FIGURE 38: Trade by trade report for daily S&P 500 data ( page 2 ) 

TRADE BY TRADE REPORT FOR: 
Ella's on 104 - S&PJOO. Dally Data. 
From OIM11995 to 71111997 -inning with $5000.00. 
Active Stops: h b x  Loss - 8.00%. Bruk E m  - 15.00% 

Txn 

Long 
Lckne 
Short 
SClosc 
Long 
LChrc 
Short 
scJosa 
Long 
L c b e  
Short 
SUose 

LWosa 
Short 
SchJae 
Long 
LCIose 
Short 
SUoce 
Long 
LC- 
Short 
S c h  
Long 
L c h e  
Short 
SC lose 
Long 

; Q  LC- 
Short 
SUow 
Long 
LCIose 
Short 
Sclose 
Long 
L a m e  
Short 
SUlns  
Long 
Loo60 
Shon 
SClosl 
Long 
LClose 
Short 
sclom 
Long 
L& 
Short 

Lonp 

ToblChln Equtty 

$309823 1809823 

$3210 15 18210 15 

f351477 18514n  

$368351 $868351 



FIGURE 39: System test performance report for daily T-Bond data 

; 
SYSTEM TEST PERFORMANCE REPORT FOR: 
Ella's on 106 + T.BondDaily Data. 
From 11/2/1995 to 71711997 beginning with $5000.00. 
Active Stops: Max Loss = 8.00%, Break Even = 15.00% 

Current postbon is LONG @ 1138.69, entered on U141199 ', gainhoss $471.07. 

S U M M A R Y  

Tobl N6t Prom $3091 46 Average trade galnnoss (S) 
Total percentage gaffdhs 61  83% Avbrsge bnde gmntlcss (96) 
Annualued rate of return 36 8296 

S U M M A R Y  W I T H O U T  B E S T  A N D  W O R S T  T R A D E S  

Total Net Pro& $2654 90 Aversgc bade gatwloss @) 
Total percentage galnnoss 53 10% Average @ado galwloss (%) 
Annualued rate of return 31 62% 

T R A D E  S T A T I S T I C S  

Total no of trades 19 Percent w e  poritable bade 
No ProMeMe Trades 18 No Los rag Trades 
Amount of protitable trades $3125 97 Amount of loslng trades 
Largest profitable bade $47 1 07 Largest losmg trade 
Average proMaMe bade $1 73 66 Averagc loslng trade 
No of stop hlb 0 Averegf gslnnoss per stop 

L O N G I S H O R T  B R E A K D O W N  

Number of Long trades. 10 Number of Short trades 
No profitable Long @ a d s  9 No. p r o ~ b l e  Short trades 
Average Long ga~dloss 5149.65 Averegt Short galdloss 

T R A D E  D U R A T I O N S  

Total no penods m test 4 38 Number of days m test 
Most consecubw mns 12 Most m nsecubve losses 
Amt of wnsecubve wins $2641 85 AmL of wmecubve lases 

R I S K  6 E X P E N S E  

Max W J f t Y  drop (open) \ f -31 50 Max q u # y  drop (closed) 
Max bade drawduwn $ -53 69 Avemgt. trade drawdown 
Commlsvons expenses S 925 00 M a g n  ~nteres! expenses 

P R O F I T A B I L I T Y  I R A T I O S  

Amount of mterest earned 8 0 0  Prom Fnctor 
Rabo Avg ProfiUAvg Loss 5 03 Rsbo PI o W m m s u o n s  



FIGURE 40: Trade by trade report for daily T-Bond data ( page 1 ) 

d 

TRADE BY TRADE REPORT FOR: 
Ella's on 108 + T.BondDaify Data 
From 1 IN1995 to 7n11997 beglnnlng r*lth $5000.00. 
At3t-m Stops: Mu Loss - 8.00%. B m k  E m  - 15.00% 

Txn Date Prko C o m m h s h  W o w n  Gain ToUI Galn Equlty 

our 
Long 
L U o a  
Short 
SCloe 
Long 
L a o w  
Shorl 
S U o a  
Long 
L M  
Short 
Sc&m 
Lon9 
L a m e  
Shorl 
SWow 
LOW 
L a o n  
Short 
saow 
Long 
LUoss 
Short 
saow 
Long 
LCk.4 
Sh0rl 
SUooe 
Long 
LCbsc 
Shorl 
sche 
Long 
LClobc 
Short 
saon 
Lo"9 
Cumant 



XIV. STATISTICAL RESULTS 

C The statistical significance of the results generated by the trading 

model was analyzed by the means of t-tests. The results - which are j 
i 

displayed in detail over the following pages - were found to be 

statistically significant at the 5% confidence level. 

For the weekly data on Light Sweet Crude ( '83 - '97 ): 

t = 3.56669693 > 2 ; Skewness = 0.839430113 > 0 

For the daily data on Light Sweet Crude ( '91 - '97 ), when adopting an 

active strategy: I I 

t = 8.26304354 > 2 ; Skewness = 0.96465717 > 0 0 
'i 

For the daily data on Light Sweet Crude ( '91 - 'b7), when adopting a 
d' 

passive strategy: 

t = 5.105314869 > 2 ; Skewness = 0.695258407 > 0 

For the daily data on S&P 500 ( '95 - '97): 
4 

t = 4.849683655 > 2 ; Skewness = 1 . I71  258769 > 0 

For the daily data on U.S. T-Bond ( '95 - '97 ): 

t = 4.654224236 > 2 ; Skewness = 0.658845091 0 



FIGURE 43: Statistical results for weekly Cfude data ( page 1 ) 

Page I 



FIGURE 42: Statistical results for weekly Crude data ( page 2 ) 



FIGURE 43: Statistical results for daily Crude data - active strategy' 



FIGURE 44: Statistical results for daily Crude data - active strategy 

( page 2 



FIGURE 45: Statistical results for daily Crude data - active strategy 

( page 3 



FIGURE 46: Statistical results for daily Crude data - passive strategy 

Sheet 1 

f 



FIGURE 47: Statistical results for daily C ~ d e  data - passive strategy 

( page 2 1 4 

Sheet 1 



FIGURE 48: Statistical results for dally S&P 500 data ( page 

Sheet 1 

Page 1 

117 



FIGURE 49: Statistical results for daily S&P 500 data ( page 2 ) 

Sheet 1 



FIGURE 50: Statistical results for daily 1-Bond data ( page 1 h 



XV. SUMMARY AND CONCLUSIONS 

The technical analysis-based trading system that has been developed* 

in this thesis attempts to improve upon-the individual performance of 

the Stochastic, RSI, MACD Histogram, and Momentum ( i.e. a well- 

diversified battery of already popular and widely used technical 

indicators ). 

The newly built indicator aims to neutralize each of its sub- 

components weaknesses, while maintaining intact all of their 

individual points of strengths In addition to this, the new indicator 

gives appropriate significance to significant oscillations in the 

underlying future's trading Volume ( i.e. awarding more importance to 

a price activity that occurs during a high Volume, and giving less 

weighting to a price activity that happens on a low Volume ). 

Much of the indicator's performance has been tested on historical 

data, simply because that was the only data that was available for the 

study. However - since there are guarantees that future price behavior 

will mirror the trends, patterns, and volatility achieved in the past - it ' 

is essential for the model to be also tested on "fresh data". Given the 

fact that the present model was fully completed as of October 1996, 

the time period November 1956 - June 1997 can be appropriately 

regarded as "fresh data" on which the trading system is truly 

forecasting future c h @ p s  in the underlying commodity's price trend. 



During the course of the presant academic study, relatively low 

values were assigned to the default setting of the variables "nu and 

"mu, .as follows: 

These values were on purposi chosen on the low side, as - for the 

results to carry some validity - the trading system needed to generate 

a sufficiently large number of trades. However, in a real-life trading 

situation, a cautious investor may want to assign a larger value to the 

variable "nu, and a smaller va:ue to the variable "mu. This approach is 

guaranteed to generate a smzller number of trades ( i.e. a smaller 

number of observations, that - for academic purposes - may render 

the data sample  inconvenient,^ small ). However, the probability that 

these trades will ultimately result in profit is, certainly, higher. 

In order to better illustrate the above statement, the following 
B 

changes are made in the values of "nu, and "mu, before the model is 

r'un on more time: 

In the above scenario, the val ~e of "q" remains unchanged, as 2 ( i.e. 

due to the fact that a higher value than 2 will cause the indicator to 

lag behind too much, as its filial moving average would be too "slow" 

to accurately pick up changes in the direction of the overall price 

trend ). 



AVERAGE '10 O/o OF 

ANNUALIZED GAIN I LOSS PROFITABLE 
5' 

INITIAL 

RIQ ROR Lip o P-E TRAPES # TRAPES 

n = 9  163.10•‹/o 7.1 3% 72.55% 5.1 (37,14) 

m = 6 .  

q = 2  

AVERAGE '10 '10 OF 

NEW ANNUALIZED GAIN I LOSS PROFITABLE 

SCENAFILQRQR-I-%L-- p m T R A D  1- 

n = 1 8  155.45% 12.43% 78.57% 28 (22,6) 

m = 3  

q = 2  

The corresponding actual computer printouts are presented in the 

following pages. 



FIGURE 51 : System test performance report for Weekly Light Sweet 

Crude data for the case when m = 18; n = 3; and q = 2 

SYSTEM TEST PERFORMANCE REPORT FOR: 
Ella's on lnrtl 011-Weekly 
From 33111983 to 6/27/1997 beginning ,y&h $5000.00 
Actrvt Stops. Max Loss = 8.00%. B r u k  Emn = 15.00% 

Current powbon 6 LONG @ 18 85. entered on 6 n W 9 9 7  gertvloss $3604 14 

S U M M A R Y  

Tota Net Prof?, $1 10775 82 Avbragt bade garm4oss ( f )  
Total percentage garnloss 221 5 52% Avaragt trade ga~nAoss (%) 
Annualued rate of return 155 45% * 
S U M M A R Y  W I T H O U T  B E S T  A N D  W O R S T  T R A D E S  

Tora' hie! prom $99339 36 Avengc trade garnnoss (f ) 
Tota-percentage gamloss 1986 79% Avbngt  trade galnAoss (%) 
Ann,aI,zed rate of return 130 4C% 

T ~ A ~ E  S T A T I S T I C S  

To:a nc  of trades 28 Percentage protltaMe trades 
kc P.,+a? e ',ades 22 No Los ng Trades 
A i "s~n1  o' pr0fiIaDle trades f 1 1491 7 14 Amoun: of l w n g  trades 
i a . ~ e s '  ~ ~ 3 ~ + a 3  e t-acre f 16302 29 Lnrgest l w n g  trade 
Ade a g e  orof?aale trade 55223 5 1 Averagt lowng trade 
hic O'  s t c i   ITS 1 Averagr gartvlcss per stop 

L C k S  S H O R T  B R E A K D O W N  

Nd.rSe. of Long trades 14 
&C pr-Ra2.e ,gng traaes 10 
Ave,age Lon3 gaai loss $2555 39 

T R A D E  D U R A T I O N S  

Tota nc periods ~n tes! 744 
Mcs' consec~bve wns  8 
AT"' o f  ;3qse:~he wns  $20745 08 

R S k  g E X P E N S E  

Mar equQ drop (open) S -25 00 
Max lraae d rawdaw~ S -4240 73 
Commrss~ons expenses S 1375 00 

P R O F I T A B I ~ I T Y  I R A T I O S  

Arnoun! o! rnleres: earned $5523 53 
Ratic Avc ProfitAvg Loss 3 24 

Numbe of Shofl trades 
No proArtable Short trades 
Averagc Shorl g a r  loss 

Numbe of days In test 
Most cc 7secutJve losses 
Amt of Zonsecufne losses 

Max sq ~ ~ t y  drop (closed) 
Averagc trade drawdown 
h r p m  iterest expenses 

Prom Factor 
Rabo P! oMiCommrs~ons 
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FIGURE 52: Trade 

for the case when 

by trade report for Weekly Light Sweet Crude data 
L) 

m = 18; n =3 ;  andq = 2  (page 1 ) 

TRADE BY TRADE REPORT FOR 
E k  r on lnRl01l-Wctkty 
From 33111983 tu 6mllW7 beginning *rlth SSOCM3.W 
k h v e  Stops Max Lou - 8.W%. Bruk E m  - 15.00% 

Txn C)rtc Prce Comrnblon -wn Gain fat.lCir~n Equtty 



FIGURE 53: Trade by trade report for Weekly Light Sweet Crude data 

for the case when m = 18; n = 3; and q = 2 ( page 2 ) 

TRADE B Y  TRADE REPORT FOR: 
Ella's on lnrU 011-Weekly 
From 33111883 to W2711997 hglnning wlth $5000.00. 
k t ~ e  Stops Max Loss = 8.00%. B m k  Even - 15.00% 

Commission M o m  Gain TobIGain Equity 

$25 00 S1569 t 4 S1594 64 568235 20 573235 20 
$115872 56939392 $74393 92 

S 2' 00 
$25 00 S25 00 $16302 29 585696 22 $90696 22 
$25 00 
S25 00 S-1174: 58961 66 $9465787 $9965788 
$25 00 
$25 OC 1250'3 $1251380 $107171 68 - $112171 68 
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FIGURE 54: Screen Print of the individual technical indicators used. 

53-83 wk 5 -- .- (@LIl601) In~tl 011-neekly Close 19 46 Up 0 57 06-1997 wk 4 
pnce(mRl ai-weekly w) 
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