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LETTER FROM THE EDITOR

We have a variety of articles for you to consider this month. We start with a
look back. Many of us forget that trading software is relatively new and in the
first article, one of the pioneers in the development of trading software, Louis
Mendelsohn, provides insights into the evolution of software and technical
analysis. We are also reprinting some of Lou’s work from the 1990’s which

detail problems the financial industry still faces today.

We then look at volatility using articles that rely more on the common VIX
indicator including the thoughts of three Federal Reserve economists. Other
articles provide insights into the state of the markets and work being done by

MTA members and chapters around the world.

MTA member, Stella Osoba, CMT, published “Women on Wall Street” on
Traders Planet. The article provides valuable career advice for both

individuals breaking into the field and those in established positions. The
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After reading that article, please let us know if you think it would be
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Technicians Association, Inc., and its officers, assume no
responsibility for errors or omissions.
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THE EVOLUTION OF TECHNICAL ANALYSIS: THE CATALYZING FORCE

BY BRANDON JONES

Evolution is about change... adaption... survival. For a thing to evolve, though, it needs a catalyst - an environmental shift

of a substantial magnitude or a subtle mutation - that forces change to occur.

In the late 1970s, the magnitude of the newly introduced personal computer (PC) caused an environmental shift that
forced change upon the world. Adapt or perish was the new reality for everyone. In the financial sector, this reality was
equally true, except that a not-so-subtle mutation in technical analysis made adapting even more imperative. If those who

traded markets did not adapt, they perished.

Recently, a number of trading publications have featured articles highlighting the evolution of technical analysis since the
advent of personal computers nearly forty years ago. As history tells us, technical analysis evolved dramatically with the
introduction of PC-based trading software and then again later as the global economy emerged and the world’s financial

markets became increasingly interconnected.

One commodities trader turned trading-software
developer has been on the leading edge of the
evolution of technical analysis— Louis N |

Mendelsohn. Working full time in the mid-to-late

1970s as a hospital administrator, while trading B N LA Rk wr T'ﬂi*.‘ﬂim.” g T

. . = | L - r’r wal oy
commodity futures contracts on the side, : % 1{ [ M‘--—l—]-fﬂw‘—ﬁ”— *'T“ Tﬁ"* - |
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Mendelsohn fostered a new age in both technical

analysis and trading software. His innovative Ii"'q |
Lt LT'HJ
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work with PC-based trading software catalyzed of "
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the evolution of technical analysis. It transformed _‘t PRI i ] #Hf 141 BT —lrl,p‘ i
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from hand-drawn charts derived from computing B L ‘N{ ‘ It | u]i]l

wir ot | 4
technical indicators on hand-held calculators, wl 1
and software that merely automated these

functions, to technical analysis calculated on powerful personal computers.

Prior to the use of trading software, charts were maintained by hand as shown in the nearby example. This is a hand-
drawn chart from Mendelsohn's archives, circa 1979 tracking US Treasury Bill Futures from the days before computerized

trading software.

Mendelsohn had a vision — he was determined to squeeze all the power from personal computers to produce technical
analysis previously only available to traders at big trading firms with large research staffs and mainframe computers at

their disposal. In 1979, at 31, he started Market Technologies to develop PC-based trading software for his own use and
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to license it to other like-minded commodities traders. Mendelsohn understood that the PC coupled with powerful analytic

software would become the future for traders.

Mendelsohn unveiled his first new tool for traders in 1983, ProfitTaker Futures Trading Software. With that software, he

introduced strategy back-testing for personal computers, an innovative and unprecedented approach to analyzing

potential trades.

Other futures traders began to follow his approach,
which he presented in a series of articles on trading
software published in Futures magazine in 1983. He
also presented his visionary ideas as a speaker and
expert on technical analysis in panel discussions at
international trading conferences. His expertise
expanded and his influence spread. Hand-drawn
charts and hand-held calculators for technical analysis
would soon join Tyrannosaurus Rex as a relic of the
PC-based

from mere

past because of Mendelsohn’s vision.

trading software would transform
automation of functions to a truly powerful tool.
Mendelsohn worked with industry leaders to build a

fully functional software package.

His strategy back-testing software, the first such
commercially available software to offer this incredibly

powerful capability at the PC level, furthered the evolution

MICROSOFT.

December T, 1982

Mr. Louls Mendelsohn
1090k Carrollwood Drive
Tampa, FL 33618 :

Dear Sir:

Thank-you for your inquiry regarding the Miurm—;nt‘@ﬂm)l(‘:s{:l.‘t Compiler.

Microsoft does not charge a royalty fee for distribution of the Runtime
Medule of this product. We would appreciate acknowledgment in Jw;\?‘m.‘.
or documentation for your product(s) of the use of the Microsoft™

Applesoft Compiler.

Yours truly,

:_.;MMQ @m\u\

Sally Steurer (K‘_IB

58/kh

Figure 1: A letter to Mendelsohn from Microsoft, written on a
typewriter. The Microsoft registered trademark is circled with blue ink.
As Lou notes, “That’s right — no word processing at Microsoft in 1982.

There are also typos in the letter which were fixed with ‘correcto-type™

of technical analysis and energized the growth of what
would soon become a multi-million dollar trading-software industry, an industry built in large part on Mendelsohn’s
pioneering innovations.

During the incubation period for PC-based trading software, while still a cottage industry of individual developers, early
customers of Market Technologies became trading software developers themselves and created their own software,
incorporating strategy back-testing patterned after ProfitTaker.

Mendelsohn’s genius was about creating a new paradigm for traders in a world that would rapidly evolve, a world the
same in that moment, but yet a world on the verge of unprecedented new possibilities. Like most forward thinkers who are
doers, Mendelsohn acted in the moment of his time because he saw the possibilities. And, like most visionary
entrepreneurs, he didn't just stumble upon back-testing strategies with ProfitTaker. He worked through a process that had
steps, a process that created other important pieces along the way that would add real value to the trading tool chests of
traders around the world.
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Those pieces include other significant contributions to the world of computerized technical analysis and more stages in
the evolution of the trading-software industry. Many of those contributions were incorporated into ProfitTaker in 1983,
including the capability to perform rollover testing on actual expiring futures contracts, testing for lock-limit conditions that
would prohibit a trade from being taken, forecasting closing prices a day in advance so that traders could execute trades
just prior to the close rather than having to wait until the next morning’s open, quantifying the impact of execution timing

on trading system performance, and displaying comprehensive history tester performance results.

Below are reproductions of handwritten notes that were used in the development process. The first two pages show
Mendelsohn’s hand-written notes on how to program software to test actual futures contracts with rollovers, circa 1980 —
1981.
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The next three figures are hand-written notes on the design, layout and content of various reports to include in a history
tester, circa 1980 — 1981.
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Again, as it is with most proactive visionaries, the technological limitations of his time did not impede his forward
movement. Hardware and software were evolving and as they did, Mendelsohn was right there and aware enough to take

advantage of Moore’s Law, the technological maxim that predicts processor speeds, or overall processing power for
computers, will double every two years.

In the mid-to-late 1980s, as the trading-software industry matured, what would soon be referred to as the global economy
also began to take shape.

In those early days of the PC genesis and trading-software development, Mendelsohn anticipated another aspect of the
burgeoning technology boom. His vision now included an emerging global economy driven by advancements in global
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telecommunications including the then yet-to-be-understood Internet technology of the 1980s. This evolutionary step
would open the door to high-speed, global-data transmission and globally interconnected economies and financial
markets, which in turn would necessitate a new way to analyze markets — intermarket analysis, a revolutionary new take

on market analysis.

To Mendelsohn, it no longer made sense to look at a single market in isolation, since in the rapidly evolving financial
world, one market would influence another instantaneously, and that market in turn would influence yet another in that
moment, and so on. It was no longer productive to calculate and chart linear ratios or differences in the price of just two

markets.

In this light, he shifted his research efforts away from the single-market analysis approach that had been the mainstay of

technical analysis for the past century and turned it toward intermarket analysis.

Mendelsohn’s research over the next few years proved effective in addressing the globalization of the markets and the
need to employ intermarket analysis. In 1991, Market Technologies released its second-generation, intermarket analysis
software, VantagePoint Intermarket Analysis Software. This software, unlike its less robust predecessor, applied the non-
linear, pattern-recognition and forecasting capabilities of neural networks to intermarket analysis, marking yet another
significant step in the evolution of PC-based technical analysis.

Mendelsohn’s introduction of VantagePoint signaled a leapfrog evolutionary moment in the trading world. VantagePoint
demonstrated that software could take advantage of the interconnection between global events and their effects on

markets and how those ripples would affect technical analysis.

His approach to intermarket analysis gave him the ability to produce highly accurate, short-term forecasts of market
direction for each target market under study, based upon both its own behavior and that of other related markets found to

have the greatest impact on each target market.

Recognizing his pioneering work on intermarket analysis, the financial press asked him to present his ideas about the
potential risks of globalization and possible adverse effects on the financial markets under strained global economic

conditions, in numerous editorial articles.

His editorials in the Journal of Commerce in February, 1990 entitled “Build a Global Safety Net”(reproduced below) and in
Futures in April, 1990 entitled “24-hour trading: Let’s do it right” were prescient in identifying a number of systemic risks
and proposing possible solutions that regulators, exchanges, clearing houses, and central banks could implement to avoid

a future global-financial meltdown.
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- @he Journal of Commerce

EDITO RIAHDPINI ON

by, Fabnaarg 5 1000

Build a Global Safety Net

By Lou Mendelsobhn

Aa the 19908 unfold, the
warld’s finencial ts are
on the threshold of & technol-
ogy-driven mvolution. [ntil
o fow yenrs ago, brading in
stocks, stock indexes, futures
nrvd optioms was enrried out m
ol mtaon within separmte Lme
zones on domestic sxchangee,
Moo, the world's three majar
tima mones - the Far East,
Eurape, and Morth Amerizn -
mee linked by technalogy mta
one 24-haur glabal market

‘When news of an unex-
pectad imcrense in the LS.
trade deficit, m miibary mour-
sion in the Middle East or a
sudden, sharp deep in steck
prices In Tokyo ia beamed
araind the world, multina-
tilm::JIi corporations, WT:!T
Elonal moke mdl-
vidual i.n';l_-:’t-m'u m wpecalas
tovs renct nstantly. They soel
the best Fsh-rewnrd pryodf by

ing enormous amodnts of
capital from one continent to
nnother, I-;:Lhnu‘t regard to
national allginnes, grogm:
cal boundaries, ar tme of
Diomesticnlly, pmg:.ru:m !.ruj
s enoet. stock- mdes arbatrs
betwenn the Mew York Stoc
Exchange and the Chicagoe
Marcantile Exchange's Stan-
dard & Foor's 500 at the touch
of m bubton,

Eeamnomie, peditical or mili-
tary events reverberale
throughet the warld's finan-
cial markets within minwtes,

Ervem an unfoumdisd purnar can
setodf o chain reaction of re-
sponses with cnmediate world-
wide repercissians. In today'n
ﬂ[-nn'mrur environment, time
ace are transcanded. A
ok may have takern daym,
w-eka oF dven montheto
welap in an earlier, less Le:h
nological age, now ean unfeld
around the world injust & fow
miinutes or perhaps seconds,
evenaswesleap.

Tha global market crash
of 1987, the financial equiva-
font of a netural earthaguake,
underseores the i:1.ter|.’.u::u.-ml-
afee of the stock and fulures
marhota worldwide, With the
imminent introduction of elee-
tronie 24-hour trading systeme
by various fulures exchan ges,
and perhaps even by the MNew
York Stock Exchange, finan-
clal aftershecks, more sericus
than that of October, 1989,
may become commonplacs in
this 195808, as the E:p.- One"
leoma aver tha finanscial horj-
zon. Why has this high-stalea
grme of glabal 24-hourtead-
ing came about? And mom
mportantly, whate ia it going?

Advancemerniks in satell e
talecommiunications, the ad-
vent of computer-pssisted pres
gram brading, the 1992 unifi-
cation of BEurope, continued
integration of the worlds
poanomies and financinl mae
kets, the shift toward profes-
sional money management
nnd the need by multinational
corportions and institutional
irvestors W mansgs currency,

equity, and imtarest rats risk
on a 24-hour basia hawe con-
wergesd o bring about the empe
pence of gl electnis trad-
ing.

This revelution will have
profound and as yet unfore-
soen effects on both the finam-
cial markets and the world as
& whaole. Right now there are
vital security, clearing and
regulalory issues that must
e resolved o aﬂ_?uﬁl: the fidu-
1 integril the interna-
1;::?;1 I'n:fr-:c'!ral andbanking
syatems, particularly during
Limes of worldwide financial
ar palitical erisis,

A global eentingeney plan
needs ta be implemented to
cope with potential aystem
mialfunctions auch as kst or
terminal failures, communi-
eatione rl.mnl]:nr.umu and ewan
a syslamewide overlond. Seri-
ous considerntion needs to be
given to system security to
protoct ngninst possible acts
of terrorism, tsolated cases of
sabotage and the meramun-
dana problem of computer
crume,

Central and mtermational
banks will need to develop a
Z4-hoursystem of payments
and tranefers. One pessible
solution would ba to extend
the hours of cperation of tha
cenfral banks for the purposs
af interbank paymenta, and to
allow settlemant in doesignadod
curroneied sovernl Eimiea within
the 24-hour troding cycle.

Hegulatory agenrcics
winrldwide will noed fo devolop
preater tochnical expertise to
perform their oversight func-
ticas effertively and will need

to establish a standardized
frarnerwark 1o handle the
latory requirements of gl
trading-

Tha integrity of the world
financial mﬁﬁrﬂ(mg wystems
nocessitales that ntermnalional
eoardinatisn and cooperation
among thevarious stack and
futures exchanges, ceniral
banks, finanse minisiries,
regulatory agencies and in:
fernatienal banks be impla-
memnted through formal ageea-
menta and informal under-
standings. To date, lnst min-
ute, frantic telephane discus:
aicrs during n crisis has boen
the modus eperandi.

If these issues are con-
feonted hend on, the gichal
plsctronic mnrlets of the 15500
aghould funclion efficienily
without hﬂ‘lgl‘lll:‘l‘l:ll‘lr; the pros-
pect of a majer glabal earth-
guake an the financial Rich-
ter mzale, The shoeck aleortwrs
and circull breakers reeently
inglernenied betwcomn ﬂue- Ne-l
York Stock Exchan
Chiragn fubures le:l:rﬁE
well na efforis to cur prn
geam brading during periads
of adverse markel valatility
are big slepa in the right diee-

Lion.

MNow it's Lime Lo extend
these efforts inlernatienally
to build a salid foundation for
the warld's financial markets
to function effectively during
the next decade and inta the
21 st cenlury,

In two editorial pieces for Technically Speaking, the Market Technicians Association newsletter, (“It's Time to Rethink the
Role of Technical Analyst” in September, 1991 and “Broadening the Scope of Technical Analysis: The Importance of an
Intermarket Perspective” in March, 2001), Mendelsohn called for a broadened definition of technical analysis to include
intermarket approaches that could identify and quantify the effects of related global markets on each market traded. The

first of these editorials is reprinted below. The second is included elsewhere in this issue.
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MTANews eren

Monthly Publication of the Market Technicians Association, Inc.

Volume 19
Number 2

It’'s Time to
Rethink the
Role of
Technical
Analyst

MTA Guest Editorial:
Lou Mendelsohn

For ihe past two years,

Lo e dewoted his research to
[he apphication ol pre
techralagies la markst analysis

In the 23 years since the first release of VantagePoint, Mendelsohn and his research team at Market Technologies have
continued to develop and perfect its proprietary mathematical processes and algorithms that now apply intermarket
analysis to hundreds of global markets each day. These include commodities, ETFs, stocks, Treasuries, indices,

currencies, and metals.

In 2013, the United States Patent and Trademark Office recognized Mendelsohn’s novel work, granting him two patents

for his invention of technologies that combine intermarket analysis with neural networks to create leading technical

Uneer the years, willy consideralie imellecioal bn
lerest and occasional amusement, | have followed
the debate between technical and Tendamental
'.I!'|:£|_\.'SLi 8% 1o which dizerpling i= betier at pcrfurm-
ing markel analysis. Proponenis of each diseipline
ollercogent reasons why teirapproachis the better
of the wo,

For the past decode, lechnical analysis, more so
than Fundamental apalvsis, has benefiied Toom
advanesmeonls in computcr handware and soliware,
focusing Tor the mest part on “single-nearkel™
analysis, in which one specilic market wisder inves-
ligation is analyzed in isolation using variows tech-

wical imbicators, Juhn hurplyy, inhis refreshing new

basok, forervsteriher Techindead Asralvsiz, afgises in

favor ol 2 broudensd scope to inclhode the i||'|pu|:|
of “inlermarkes”

Mevertheless, o dote, Tillle propress has heen
male a1 synthesizing technical and Tundkamental
nn:l‘.}'liL‘ appnnches, into a combined sirifepy that
can autperlorm either approach by itsell

Cine gl seslubon s 15 dilennga bhas been
sinvply do call o troce, whereby each discipline
acknowledges that the sther has legitimate inputs
i gy serignes ke amlysis see A Plea m
Bary the Technil/Buscamwental Debane™ by Aane
Whitky in the July. 1990 MMTA Mewslewer). OF
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indicators which forecast global markets (with an accuracy rate above 80%). His work goes on.

More recently, over the past several years, Market Technologies’ R&D team has been developing its next generation
trading software platform, TradeShark. Currently available on a limited basis to select VantagePoint traders who are

power-users, TradeShark applies Mendelsohn’s patented algorithms and processes that integrate global intermarket

analysis with trend forecasting.
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Throughout this evolution in technical analysis, Mendelsohn has succeeded at tailoring his unique analytic methodologies
to meet the challenges of the financial markets of the 21* century. In today’s global era, traders must look beyond single-

market analysis and trend following or risk extinction.

One man, one moment, sometimes that's all it takes to spark massive transformation, and, sometimes, that one man in
that one moment can disrupt the status quo. This is what Mendelsohn has done over and over again for the last forty
years. He catalyzed the evolution of the trading software industry, an industry so critical today that no one would trade
without utilizing analytical trading software. Neither would he or she look at any market in isolation and make trading

decisions without at least paying attention to what's happening in closely related markets.

His influence on the financial world has been featured in articles in Barron's, Futures, Technical Analysis of Stocks &
Commaodities, Investor's Business Daily, the Wall Street Journal, Technically Speaking, and on CNN, Bloomberg
Television, and CNBC. He has written two books on this subject, collaborated on more than half a dozen books on
technical analysis, and has published dozens of articles and editorials on technical analysis and the effects of

globalization on the financial markets.

Mendelsohn, a Market Technicians Association member since 1988, introduced so many mutations into the technical
analysis, trading-software industry that it is fair to say he is not only a trading software pioneer, but, more impressively,
has remained a driving force in this arena for four decades. His innovations and achievements in technical analysis and

prodigious contributions to the evolution of computerized technical analysis continue today.

Now in his late sixties, Louis Mendelsohn, married 38 years, with three grown sons and four grandchildren, is still active
as the CEO of Market Technologies. Although his firm’'s day-to-day operations are overseen by other executives
(including his oldest son, Lane), he still provides his visionary guidance to help create the next generation of trading
software, software relying on apps in the cloud or next-generation computers perhaps, or on something as of yet unseen

to most people, save for people such as Louis Mendelsohn who will see it and then help foster the evolution process.

Evolution is what happens when an intelligent, motivated, and analytical person discovers his true passion early in life and

then devotes the rest of it to pursuing his dream and staying at the forefront of innovations in that field.

Thankfully, Mendelsohn (with his wife, lllyce’'s, encouragement and support) made the decision to leave the world of
hospital administration to devote all of his energies and efforts to technical analysis and trading software development — at
a time when very few traders even owned a personal computer or would have known what to do with it. Hospital

administration’s loss is clearly a big win for technical analysis and traders all over the world.

Brandon Jones is an active trader and writer. He has worked with Lou Mendelsohn’s innovations for many years.

14 | TECHNICALLY SPEAKING



BROADENING THE SCOPE OF TECHNICAL ANALYSIS: THE

IMPORTANCE OF AN INTERMARKET PERSPECTIVE

BY LOUIS B. MENDELSOHN

Editor’s note: this was originally published in the March 2001 issue of Technically Speaking.

With the proliferation of microcomputers and trading software over the past two decades, there has been a surge of
interest by futures and equities traders in applying technical analysis to their trading decisions. Concurrently, a
transformation has been underway, due in part to advancements in global telecommunications and information

technologies, in which the financial markets have become increasingly globally interconnected and interdependent.

Despite the globalization of the financial markets, technical analysis is still directed primarily at analyzing each individual
market by itself. This is done utilizing various technical indicators, many of which have undergone little, if any, change in
their construction since first being applied by technicians decades ago. These include subjective charting analysis
techniques such as head and shoulders, flags, pennants, and triangles, which attempt to find repetitive patterns in single-
market data thought to be useful for market forecasting, and objective trend-following indicators such as moving averages,

which due to their mathematical construction tend to lag behind market action.

These recent structural changes in the financial markets call into question the efficacy of trading strategies that rely solely
upon single-market technical analysis methods and indicators to examine the price movements of individual markets. Now
it is imperative to take external effects of related markets into consideration as well. This realization has brought about the
emergence of an approach to market analysis, called intermarket analysis, which | have been involved in developing since
the mid-1980s.

While most traders today will readily acknowledge that the world’s financial markets have become interconnected and
influence each other, these same traders will just as quickly admit that they still do not perform intermarket analysis.
Instead, they continue to focus on one market at a time, while paying scant attention, if any, to what's occurring in related
markets. For instance, a QQQ equities trader or a Nasdag-100 Index futures trader might keep a cursory eye on one or
two related markets, such as Treasury bonds, the Nasdag Composite, and maybe even crude oil. Typically, this is done
by glancing over at price charts of these related markets. Intermarket analysis conducted at this rudimentary level is not
amenable to rigorous evaluation or historical testing. While better than not performing intermarket analysis at all, this
minimal effort still limits traders’ perceptions of what is really happening — and more importantly what is about to happen —
in the markets that they are trading. No wonder there is a revolving door of traders who dabble with technical analysis for

a while, only to fail at trading.

As the financial markets become increasingly more complicated over the next few years, with the ongoing melding of
futures and equities, both domestically and internationally, and the inauguration of futures contracts on individual stocks,

traders who continue to restrict their analysis to a single market's past prices (or rely solely upon subjective chart pattern
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analysis or trend-following lagging indicators) for clues regarding an individual market’s future trend direction, will find
themselves at a severe disadvantage. Since the stated purpose of technical analysis is to identify market trends and
forecast (or at least extrapolate) their likely future direction, it stands to reason that traders could more easily attain this
goal through the use of leading indicators that quantify the simultaneous linkages between markets and their effects on

the traded market.

Today'’s financial markets are an intensely competitive arena, and as in the case of futures markets are a zero-sum game.
In this battlefield-like environment predictive intermarket analysis tools - that expand the scope of analysis beyond that of
a single-market — demand serious attention by technical analysts and traders. | am not suggesting, however, that traders
should quit performing single-market analysis altogether or abandon the use of popular technical indicators such as

moving averages which have been the mainstay of technical analysis for decades.

Many widely-used single-market indicators can be adapted to today’'s global markets. There is no need to throw the baby
out with the bath water. Intermarket analysis is not the elusive Holy Grail of technical analysis. The Holy Grail does not
exist. Intermarket analysis is simply another facet of technical analysis, and should be implemented in conjunction with
single-market analysis. In this way, marginal trades, which are otherwise indiscernible using only a single-market
approach, can be identified and thereby avoided, while potentially outstanding trades can be seized upon early in their

formation, with greater confidence.

Intermarket analysis brings an added dimension to the analytical framework so that the behavior of each individual market
can be examined from without as well as from within. Intermarket analysis is a natural extension of single-market analysis,
thereby broadening the definition of technical analysis. This evolution is necessary, given the complexity of today’s global

financial markets.

Yet, it is quite challenging for individual traders to perform intermarket analysis beyond simply "eyeballing" the charts of
two or three related markets. Relatively simple quantitative methods have been developed by technical analysts in the
past to measure the effects of related markets on a given market. One such approach, widely used by futures traders,
performs a "spread analysis" on two markets to measure the degree to which their prices move in relation to one another.
This is accomplished by calculating and comparing the ratio of or difference between the prices over time.

As the number of related markets to be taken into consideration increases, the ineffectiveness of such approaches to
analyzing intermarket relationships for trend identification and market forecasting becomes apparent. These methods are
limited to price comparisons of only two markets at a time, assume that the effects of one market on another occur without

any leads or lags, and that the relationships are linear.

These assumptions are not borne out by how today’s global financial markets actually behave. Intermarket linkages
between markets are neither fixed nor linear. They are dynamic, and have varying strengths, as well as varying leads and
lags to one another that shift over time. Therefore, in order to perform intermarket analysis effectively, more robust
mathematical tools need to be employed. One such tool, which | have worked with for more than a decade and found to

be very effective, is neural networks.
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Neural networks can find reoccurring patterns and relationships within both intra-market and inter-market data. Through a
process known as "training", neural networks can be designed to make highly accurate market forecasts of the trend
direction of various financial markets. For instance, in order to forecast the short term trend direction of the Nasdag-100
Index, neural networks can be trained on past market data on the Nasdag-100 Index itself (including open, high, low,
close, volume and open interest), in addition to inter-market data from any number of related markets. These related
markets might include the Dow Jones Industrial Average, 30-year Treasury bonds, S&P 500 Index, U.S. Dollar Index,
S&P 100, New York Stock Exchange Composite Index, Bridge/CRB Index, Dow Jones Utility Average, and New York light
crude oil.

The trend forecasts made by neural networks through their pattern recognition capabilities often forewarn of impending
changes in market direction before they would even show up on conventional price charts or could be identified through
the use of single-market trend following indicators. One innovative way in which | have been able to amalgamate
intermarket analysis with single-market analysis has been to use both intra-market and inter-market data as inputs into

neural networks which are then trained to make forecasts of moving averages.

Moving averages have long been recognized by traders and technical analysts as an important quantitative trend
identification tool. While the "lag effect" inherent in the mathematical construction of moving averages has continued to
challenge technical analysts and market researchers, moving averages are still extensively relied upon by technicians to
gauge current market behavior and discern future market direction. If this shortcoming could be eliminated, moving

averages could rank as perhaps the most effective trend forecasting tool in the technical analyst’s arsenal.

For traders it is critical to know what the market direction is expected to be in the immediate future, since profitable trading
decisions are predicated on these expectations being correct more often than not. Unlike yesteryear, it is no longer good
enough to find out that a market made a top or a bottom two or three days ago. In today’s highly volatile markets even a

one day lag can be the difference between profits and losses.

By contrast, if it were possible to forecast accurately, for example, a five-day simple moving average of closes for two
days in the future, then the lag effect would be eliminated from a practical trading standpoint. Changes in the trend

direction of a market could be identified just before or at the time of their occurrence, not days after the fact.

One approach that | have found highly successful incorporates forecasted moving averages into predictive moving
average crossover trading strategies. In this design, the value of a predicted moving average, based upon both intra-
market and inter-market data inputs into the training of neural networks, is compared mathematically with the value of a
calculated moving average which is based strictly on past single-market prices. The resulting metric indicates the
expected market trend direction. When the predicted moving average value for a future date is greater than today’s
calculated moving average value, the market can be expected to move higher over that time frame. Similarly, when the
predicted moving average value for a future date is less than today’s calculated moving average value, the market is likely

to move lower over that time frame.

For instance, a predicted five-day simple moving average for two days from today can be compared to today’s calculated

five-day simple moving average. If the predicted average is greater than today’'s calculated average, this indicates that the
OCTOBER 2014



market is likely to move higher over the next two days. The difference between the two moving average values from one

day to the next measures the strength of the anticipated move.

Another intriguing application of predicted moving averages is to compare one to another. For example, a predicted five-
day moving average for two days from today can be compared to a predicted ten-day moving average for four days from
today. When the shorter predicted average is above the longer predicted average (and both are above their respective

calculated averages), this is a strong indication of near-term upward movement.

Predictive moving average crossover strategies can be devised to indicate when to enter and exit a position, where to
place market or limit orders, and at what price to set trailing stops. Further research on various lengths and types of
forecasted moving averages, as well as on the application of optimization techniques to forecasted moving averages,

should be conducted.

As the world’s financial markets become increasingly intertwined, intermarket analysis will play a more critical role within
the overall field of technical analysis in the 21st century, just as back-testing and optimization of single-market trading
strategies became integral to computerized technical analysis in the late 20th century. In fact, | can envision the definition
of technical analysis broadening even further, in which technical, intermarket and yes, even fundamental data are brought

together within one unified (quantitative) analytical framework.

| have previously referred to this paradigm as “synergistic market analysis.” This concept expands upon an earlier article
of mine published in the September 19991 issue of the MTA Newsletter entitled “It's Time to Rethink the Rile of Technical
Analyst.” Given the unprecedented transformation of the global financial markets presently underway, open-mindedness

on the part of technical analysts accepting a re-definition of technical analysis along these lines is warranted.

Obviously, trend identification and market forecasting will never achieve 100% accuracy, due to randomness and
unpredictable events that are inherent in the financial markets, as well as due to the daunting task of developing powerful
market forecasting tools. Technical analysis is as much art as science, if not more. Still, it is our responsibility as technical
analysts to push the quantitative envelope of financial market analysis as far as possible. That's what makes this arena so

intellectually challenging to those of us who are fortunate enough to be involved professionally in technical analysis.
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