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Perry J. Kaufman — Trending Techniques

Perry Kaufman, known for his knowled based wading sys-
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emic The New di

| rading.
rﬁqmmmcmmum 1987), has become the technician's
reference.

In 1984 he brought all arcas of the industry together in the Handbook of Fururer
Markees (Wiley). An earlier book of research papers, Techmical Analysic in Commodities
(Wiley, 1980) has been transhted into Japanese. Perry founded the Jowrnal of Furures
AMarkets (Columbia University and John Wiley 8 Sons), a vehide to allow the building of
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Perry’s work applics rechnical and fund; wstical) analysis in the
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this work is based on price theories and iques he has d and ped since
1972,

Perry has developed Prudential-Bache’s most sfial di pro-
gram - CCTP-1; hasm:nmpr to large i i al firms
and security houses; the itics research dep at Thomson

McKinnon; and assessed corporate risk for Heinold. As 2 consulrant to Transworld Oil
Limited (Bermuda) for ten years, Pﬁrydndnpcdndmdimdmdm;mwpa.ﬁsa
partmer in 3 mid-west farm experise in I hedg-
ing programs. The scope of this work, Mwaqmlunphassw:pmhlnl,mm
rate, foreign exchange, global equity and index markets, and their interrelationships, has
given him 2 unique understanding of the interaction of many aspects of complex market
strucrure.

Perry continues international consulting and research from his farm in Wells River,
Vermont. He publishes a new quarterly research report, Kasfman on Marker Analwis, for
the development of rrading strategics, which is translated into six lainguages. McGraw Hill
rebeased his new book, Smarter Trading, in January, 1995.

* Topic:  Trending Techniques and System Selecfion Index

The conflict berween mending and non-trending markers poses one of the greatest
dilemmas for the systems trader. To trade effectively you must decide whether to tade
with 32 trend or against it or to wait for 3 berer entry position altogether. In his workshop
Perry will present what he considers the best rechnique for making these decisions. He
will combine this trending technique with a System Selection Index to determine which
markets exhibit signs of a reversal and which indicate a continuing trend.

Based on these concepts Perry will show you how to improve your entry timing. He
will explain why profir-taking improves results while stop-losses make them worse, Perry
will also describe some useful programs written for his own use, providing you with code
written in Omega's TradeStation user programming language to illustrate his concepts.
(Users of other software packages {on- and off-line) can easily adapr these conceps
work with their systems.)
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1. ABOUT TRENDING METHODS

KEEP IN MIND.....

& WHAT IS A TREND?
& WHY DOES IT EXIST?

& ARE TRENDS BETTER OVER
CERTAIN TIME PERIODS?

& HOW DO YOU KNOW WHEN
ATREND STARTS. .... OR ENDS?

& HOW FAR MUST PRICES MOVE?

& DO WE NEED TO KNOW THE TREND
IN ORDER TO TRADE?

WE MUST CHOOSE A STRATEGY
THAT IS SENSIBLE



1. FOUR POPULAR TRENDING METHODS

¢/ SIMPLE MOVING AVERAGE

MA = @AVERAGE(PRICE,PERIOD)

m USED TO FIND ECONOMIC TRENDS (Figure 1)
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1. FOUR POPULAR TRENDING METHODS

¢/ SIMPLE MOVING AVERAGE

O WORKS WELL IN THE LONG-TERM (Figure 2)
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1. FOUR POPULAR TRENDING METHODS

¢/ SIMPLE MOVING AVERAGE

O GOOD FOR SEASONAL DETRENDING (Figure 3)
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1. FOUR POPULAR TRENDING METHODS

¢/ SIMPLE MOVING AVERAGE

= CONSERVATION OF CAPITAL IN TRADING
= INSENSITIVE TO ACTUAL EVENTS (LAGS)

® |LARGE % CHANGE FROM 2 TO 3 TO 4 DAYS,
SMALL CHANGE FROM 99 TO 100 DAYS (Figure 4)

Percentage Change in Days

-

Days (in %}



1. FOUR POPULAR TRENDING METHODS

¢/ EXPONENTIAL SMOOTHING

m SIMPLE TO CALCULATE
EXP = EXP[1] + S x (PRICE - EXP[1])

= GOOD FOR ADAPTIVE METHODS
SMOOTHING CONSTANT TAKES ON ANY VALUE
S =1/(N + 1), where N = number of days

= CONSERVATION OF CAPITAL IN TRADING

= CAN ONLY APPROXIMATE A TIME PERIOD

mrﬁr D401 54 C=5572 -05 OwS5.5Y He5097 L=5925 KMA Exponentsl




1. FOUR POPULAR TRENDING METHODS

¢/ LINEAR REGRESSION

LRS = LinearRegSlope(Price,Length)
LRV = LinearRegValue(Price,Length,BarsFwd)

m BASIC ECONOMETRIC METHOD FOR
FINDING A FUNDAMENTAL TREND

= GIVES CONFIDENCE BANDS

Least Squares
..... Regression
"""""" Confidence
Bands

* Jad = 99%
23d = 95%
""""" 1sd = 68%

LS REGRESSION



1. FOUR POPULAR TRENDING METHODS

¢/ LINEAR REGRESSION

= GOOD FOR COMPARING RATE OF CHANGE

= GOOD FOR COMPARING LONG-TERM
DIRECTION OF TWO RELATED SERIES
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1. FOUR POPULAR TRENDING METHODS

¢/ PRICE BREAKOUTS

m EVENT DRIVEN SIGNALS
= CAN HAVE VERY LARGE RISK

= HAS LITTLE TIME RELATIONSHIP
..... WILL STAY IN TRADE UNTIL ANOTHER EVENT
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1. TRADING RULES FOR TRENDING METHODS
TRADING RULES FOR TESTING
W Always in the market

M Buy when .....
= the trendline turns up
= the slope turns up
= g new high occurs

M Sell when .....
= the trendline turns down
= the slope turns down
= g new low occurs

B Use $100 round-turn commissions
B No stops or filters .....

we want to see the natural pattern
of risk and reward for each system



1. FOUR POPULAR TRENDING METHODS

DIFFERENT PHILOSOPHIES
DIFFERENT INDIVIDUAL TRADE RISK

SMOOTHING

[0 CONSERVATION OF CAPITAL

O CAN REPRESENT A REAL TREND
O HAS A TIME AGENDA

Trendline enters
congestion area when
prices move sideways -
causing false signals
although prices have
not changed direction.

REGRESSION

O GIVES PROBABILITY OF A FORECAST

O CAN FIND THE FUNDAMENTAL DIRECTION
O SLOPE IS MORE STABLE THAN SMOOTHING

BREAKOUT
O*"EVENT DRIVEN" - TIME IS NOT A FACTOR

O HIGH RISK BETWEEN EVENTS
0O NO LAG



1. TRENDING METHODS TEST DETAIL
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1. TRENDING METHODS TEST DETAIL
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1. TRENDING METHODS TEST SUMMARY

AVERAGE RETURNS

MA_EXP_LRS ND Avg
ED[ 211 140 119 277|187
us| 108 72 17 123| 80
DM| 133 95 141 106 119
SP| -57 -44 66  -49| -54
Avg 99 66 53 114 83

AVERAGE OF TRADES FROM 24-260

MA EXP_ LRS ___ND Avg
ED[ 276 196 127 309 227
us| 153 111 26 28| 79
DM| 192 139 285 57| 168
SP| -44 31 _-60 _-80| -54
Avg 144 104 094 78 105




1. TRENDING METHODS TEST DETAIL

AVERAGE NUMBER OF TRADES
MA P_LRS ND Avg

ED 123
us 151
DM 147
SP 176

Avg 185 198 136 79 149

PERCENT PROFITABELE TRADES
MA EXP LRS ND Avg
ED| 31 30 38 42 35
us| 32 32 34 42| 35
pm| 30 33 41 45| 37
SP|_29 32 30 34 3
Avg 31 32 36 M4 35

ANNUAL RISK ADJ RATE OF RETURN
MA EXP LRS ND Avg

ED[ 21 19
us 11 11 2 12 9
DM| 13 10 14 11| 12
sPl_ 6 -4 -7 5 5

Avg 10 8 5 1 9

% PROFITS PER TRADE (LEVERAGED
MA _EXP_LRS ND Avg

ED| 46 3.2 75 17.1| 84
us| 18 12 19 207| 64
DM| 26 18 44 71| 4.0

03 02 -22 -25| -1.3
Avg 2.1 1.5 29 106 4.3




1. EURODOLLAR TRENDING METHODS

Risk-Adjusted Retumns (% drawdown)

EURODOLLAR : Risk-Adj Returns

All Systems by Total Trades
T
52
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R
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0 100 300 400 500 600
Fewer trades . More trades




1. TRENDING METHODS PROFITS PER TRADE

EURODOLLARS
All Systems : Profits per Trade

Period of Calculation |

|-=-MA —=-EXP - RS -=NDAY] |




Profits per Trade (Risk-Adj %)
2 o388 8 8

U.S. TREASURY BONDS
All Systems : Profits per Trade
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1. TRENDING METHODS

SUMMARY

PREFER BREAKOUT SYSTEMS
BECAUSE ... ..

B NO LAG
B ASSUME THE LEAST ABOUT PRICES
W HIGHER PROFITS PER TRADE

B GREATER CHANCE OF BEING CORRECT

M IT IS DIFFICULT TO REDUCE THE NUMBER
OF TRADES FOR SMOQOTHING



2. NOISE AND VOLATILITY

NOISE IS CREATED BY MANY PARTICIPANTS
ENTERING AND EXITING FOR DIFFERENT REASONS

FRAME OF REFERENCE

B LONG-TERM BENEFITS FROM FUNDAMENTALS
0O HIGH ABSOLUTE RISK, BUT ACCEPTABLE
RELATIVE RISK
O UNDERLYING NOISE LESS IMPORTANT

B AS TRADING HORIZON BECOMES SHORTER
O SIZE OF PROFITS BECOMES SMALLER
O NOISE BECOMES VERY IMPORTANT
O FUNDAMENTALS ARE LESS IMPORTANT

B FOR INTRADAY TRADING THERE IS ONLY NOISE

4= MARKET NOISE BECOMES MORE IMPORTANT

SHORT-TERM LONG-TERM

FUNDAMENTALS BECOME MORE IMPORTANT=$



2. NOISE AND VOLATILITY

VOLATILITY
THE TOTAL UP AND DOWN PRICE MOVEMENT

NOISE (Efficiency Ratio)
THE TOTAL UP AND DOWN PRICE MOVEMENT
COMPARED TO THE NET MOVE

ER =
NET / TOTAL




2. NOISE AND VOLATILITY

EFFICIENCY RATIO AND VOLATILITY VALUES

(Daily for 10 years)

ANALYSIS OF NOISE
Test: Vlatity oh or ko)
¥ imtervai i ntecenl )
Tast pariod 2 year st in order of highast % volatiity

CLASS MARKET 5-DAYS 20-DAYS 65-DAYS DIRECTION COMPOMNENT
% Vity ER % Vity ER % Vity ER 5-Day 20-day &5-day
FOREX Swiss franc 1994 0455 5B61 0224 11548 0136 IMM 1535 2966 6.280
British pound 1830 0450 5356 0230 10631 0,135 IMM 1433 2976 5848
Deutsche mark 1755 0456 5227 0227 9785 0.136 IMM 1365 2655 5356
Japanese yen 1400 0451 4210 0232 8134 0151 IMM 1085 2207 4579
Canadiandollar 0774 0484 2204 0228 4054 0123 MM 0534 1986 2033
RATES Treasurybonds 2528 0486 6821 0250 12431 0166 CBT-y 1850 3633 6995
% Yield Eurodollars 2020 0572 6480 0382 13127 0225 1431 3977 7277
10-Year notes 1720 0481 4841 0264 9120 0186 CBT-y 1258 2650 5170
STOCKS S&P 500 Index 1401 0455 3803 0179 6289 0080 CME 0988 1481 2135
NYSE comp 1378 0454 3801 0184 6356 0085 0874 1485 2237
Compag 6714 0452 20783 0264 40410 0.182 NYSE 5005 11528 24208
Chrysler 6573 0452 10452 0234 37.839 0.134 NYSE 4836 10907 20053
Sears 4090 0459 11883 0218 23323 0.128 NYSE 2996 B.0BS 13.087
BankAmenca 3779 0471 10844 0224 18847 0103 NYSE 2711 520 72719
1B 36BB 0475 11274 0282 21.087 0.167 NYSE 2768 6731 1873
METALS HG Copper 2558 0474 7757 15212 0174 CMX 1977 4170 8927
{CMX) 1952 0430 5752 0218 10552 0134 CMX 1.387 2847 5430
Gold [CMX) 1545 0434 4811 0253 9136 0.149 CMX 1110 2582 4582
OTHER Pork bellies 4667 04468 13731 0224 25885 0.107 CME 3487 736 11303
Scybeans 2152 0456 6152 0225 11676 0,111 CBT 1583 3308 5230
Crude ol 2000 0447 5852 0229 10530 0145 NYME 1455 2038 5967
Caotfes 1336 0457 3835 0221 6520 0130 NYME 0887 1803 3624
Average 2630 0463 7776 0230 14655 0139 185 4.09 7.7
Standard Dev 1595 0028 4838 0039 9456 0032 1180 2674 5427



2. NOISE AND VOLATILITY

EFFICIENCY RATIOS BY GROUP

i 20-Day ER




3. NOISE AND TREND PROFITS

HOW NOISE AFFECTS TREND PROFITS

EURODOLLARS .
WITH LOW NOISE, Wil
ENTRIES AND EXITS I ALTILES
OCCUR SOON AFTER W

THE DIRECTION CHANGES il

SWISS FRANCS
WITH MEDIUM NOISE,

A LONGER MOVE IS
NEEDED TO NET PROFITS

S&P 500

WITH HIGH NOISE,
VERY FEW TREND
SYSTEMS CAN PROFIT




3. NOISE AND TREND PROFITS

SAMPLING OF U.S. MARKETS
A CLEAR RELATIONSHIP BETWEEN
TREND PROFITS AND MARKET NOISE

| Efficiency Ratio v Exponential Trend
| (65-Day Eff Ratio and 16-Day Trend)
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4. HOW NOISE AFFECTS ... ENTRIES
IF THERE IS LOW NOISE, THEN ENTER QUICKLY

EURODOLLARS

BUY WITH
THE TREND

IF HIGH NOISE, WAIT FOR A RETRACEMENT

S&P

BUY SIGNAL

BUY ON
PULLBACK



4. HOW NOISE AFFECTS . .. PROFITS
IF LOW NOISE, STAY WITH THE TREND

EURODOLLAR
S

IF HIGH NOISE, TAKE PROFITS OFTEN

S&P

TAKE
puy  PROFITS

SIGNAL

ACTUAL BUY



4. HOW NOISE AFFECTS ... STOP-LOSSES
FINANCIAL STOP LOSSES ARE HIT ARBITRARILY

O THEY FIGHT WITH ANY SYSTEM
(YOU ARE OUT AND THE SYSTEM IS IN)

O OCCURANCES ARE PREDICTABLE
O IF THEY WORK, THEN THE SYSTEM IS TOO SLOW

Stop-losses are similar to standard deviations.

The near-random distribution of prices will
reach financial or percentage stops at random.



4. NOISE AND COUNTERTREND SYSTEMS

USE COUNTERTREND WITH HIGH NOISE

SELL WHEN ER GOES ABOVE .60
AND PRICES ARE RISING

BUY WHEN ER GOES BELOW .60
AND PRICES ARE FALLING

A SHORT-TERM SYSTEM EMPHASIZES NOISE

Eff Ratio CT v Efficiency Ratio
| (5-Day ER CT, 65-Day ER)
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SUMMARY

. PREFER BREAKOUTS FOR TRENDS BECAUSE
THEY ASSUME VERY LITTLE AND ARE ROBUST

. UNDERLYING MARKET NOISE MUST BE USED
TO DETERMINE YOUR STRATEGY

. AS YOUR TIME HORIZON BECOMES SHORTER,
NOISE BECOMES A DOMINANT FACTOR

. FIXED STOP LOSSES FIGHT WITH THE STRATEGY
AND ARE HIT RANDOMLY. BASE YOUR STOPS
ON EVENTS.



5. COMPUTER PROGRAMS

{ KDYma: moving average system

Copyright 1994, Kaufman Diamond & Yeong. All rights reserved. }
{ period = length of moving average trend

filter = whole percent trend change to give signal }

input: period(200), filter(0);
vars: ma(0), change(0);

ma = @Average(close,period);
change = (ma - ma[1])*100/close[1];
if change >filter then buy on close;
if change <-filter then sell on close;

{ KDYexp: exponential system

Copyright 1994, Kaufman Diamond & Yeong. All rights reserved. }
{ period = length of exponential trend

filter = whole percent trend change to give signal }

input: period(10), filter(0);
vars: exp(0), change(0);

Exp = @SmoothedAverage(close,period);
change = (Exp - Exp[1])*100/close[1];

if change >filter then buy on close;

if change <-filter then sell on close;

{ KDYIrs: Linear Reg ion Slope user functi Least sqg thod
Copyright 1994, Di d & Yeong. All rights reserved. }

{ period = length of exponential trend
filter = whole percent trend change to give signal }

input: i umeri p
vars. slope(0), signal{0);

{ linear regression slop calculations }
slope = KDYlrscalc(close, period);
signal = signal[1];

if slope =filter then signal = 1;

if slope <-filter then signal = -1;
KDYlrs = signal;



if signal = 1 then buy on close;
if signal = -1 then sell on close;
if signal = 0 then begin

exitiong on close;

exitshort on close;

end;

{ KDYndb: Nday Breakout user function
Copyright 1994 Kaufman Diamond & Yeong. All rights reserved. }

{ INPUT for N-day Breakout System
signal rules:
buy when high is above N-day high and close > prior close
sell when low is below N-day low and close < prior close }

input: period{numeric);
vars: nhigh{0), nlow(0), signal{0);

nhigh = highest(high[1],period-1);
nlow = lowest(low[1] period-1);

{ Buy and sell signals }
signal = signal[1];
if high > nhigh and close > close[1] then signal = 1;
if low < nlow and close < close[1] then signal = -1;
KDY¥ndb = signal;

{ KDY Noise & Volatility Study : Noise (fractal efficiency) & Volatility vs Time
Copyright 1995, D & Yeong. All rights reserved. }

input: period(5), indate(940331), yield(0);
vars: sum(0), aclose(0), ahigh(0), alow(0), sumER(0), sumvity(0),
ge(0), hange(0), pcnet(0), p ge(0) ge(0), crange(0),
ER({0). avgER(0), avgvity(0), avg (0), 0), 0);

{ Noise(%) = Absolute price range per day, in percent
Mom = Momentum, net price change over time }

if yield = 0 then begin
aclose = close;
ahigh = high;
alow = low;
end
else if yield = 1 then begin
{ Euros, T-Bills and 3 month rates }
aclose = 100 - close:

3



alow = 100 - high;
ahigh = 100 - low;

end
else if yield = 2 then begin
{ Bonds and Notes: approx 100=8%, each 8 points = 1% then 164 =0}
aclose = 164 - close;

alow = 164 - high;
ahigh = 164 - low;
end;

change = @absvalue(aciose - aclose{1]);

pechange = 0;

if aclose[1] <= 0 then pcchange = change®100/aclose[1];
sum = @summation(pcchange, period),

ge = @absvalue(ac [r ]
{cl ly and i lculati in percent }
penet = 0;
crange = 0;
maxrange = 0;
if aclose[period] <> 0 then begin
penet = netct [period]
crange = (@highest(aclose,period) - @I period))*100, ]
ge = (@hi igh,period) - @I period))*100/: d:

end;
sumrange = sumrange + crange;
= +

ER=1.0;

if sum==0 then ER = pcnet /sum;

sumER = sumER + ER;

print {currentbar:5:0, pcnet:4:2, crange:4:2, maxrange:4:2, ER:3:3);

if date >= indate then begin
avgER = sumER/currentbar;
avgvity = sumrange/currentbar,

Print (currentbar:5:0,", p=", W:B:O.‘_ avgER=",avgER:2:3,
 avity=",avgvity:3:2,"%, amaxv",avgmaxv:3:2,"%");
end;



{ KDYefratio : Countertrend entry system
Copyright 1994 Kaufman Diamond & Yeong. All rights reserved.
Countertrend entry when EF ratio is high, exit when low }

input: ERperiod(10), ERentry(.25), ERexit(.03), maxavg(1.00), maxchg(1.5), option{2);
vars: change(0), pchange(0), noise(0), signal(0), diff(0), efratio{0),
ERavg(0), ERsd(0). ERsd3a(0), ERsd3(0);

{ CALCULATE EFFICIENCY RATIO }

diff = @AbsValue(close - close[1]);

if currentbar > ERperiod then begin
change = close - close[ERperiod];
pchange = change®100/close[ERperiod];
signal = @AbsValue(change);
noise = @summation(diff, ERperiod);
efratio = 1.00;
ifinoise <> 0) then efratio = signal/noise;
ERavg = @average(efratio,21);
ERsd = @stddev(efratio,21);
ERsd3a = @average(ERsd,3);
ERsd3 = @average(ERavg - ERsd,3);

{ Entry signals }
if efratio > ERentry and pchange > 0 then sell on close;
if efratio > ERentry and pchange < 0 then buy on close;
end;

if efratio < ERexit then exitshort on close;
if efratio < ERexit then exitiong on close;



