
An easy-to-use measure will allow you to quickly and reliably 

evaluate the efficiency that your trading system achieves. Static evaluation 

ignores sequence and distribution of trades over time, but a new 

dynamic risk-monitoring indicator helps take account of large 

consecutive strings of losses properly. 

BY DAVID SEPIASHVILI 

earning how to judge and 
compare trading systems is at 
least as important as actually 
building them. One problem 

is a c ho ice of an appropriate pe rfo r­
mance measurement. Using the right 

. .. . 
cra en a IS an IInportant cornerstone 
no t only in an adequate assessment of 
trading syste m s but in finding the 
most promising avenues for their fur­
ther improvement o r designing new 
trading strategies. 

Here we will cover a simple mea­
sure for performance evaluation called 
the Effic ie n cy Factor. Thi s measure 
fully integrates a ll the essent ial ways 
of assessing a trading system's pror 
itab ility while re ma ining transparent 
in the physica l sen se and is easy to 
calculate by hand. 

Efficiency, a common sense energy 
concept and a closely related concept 
of productivity, is used in the widest 
fields of applications. It is gene rally 
measu red by the ratio of output to 
input of any syste m. An increase in 
the ratio indicates an inc rease in effi ; 
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ciency, and a decrease in the ratio sig, 
nals a decline in efficiency. A trading 
sys tem's performance is no t an excep; 
tion. Efficiency facror - the rat io of 
the effective or useful o utput to the 
toral input - musr find its place in 
the ove rall evaluation and comparison 
of the strategy performance reports as 
an effective and re liable measurement 
of a trading syste m's worth. 

The effi c ien cy fact o r in trading 
terms is the ratio of net profit ro gross 
profiL The formula of the effic ie ncy 
factor is intuitive and simple to use: 

EF = NP I GP 

However, it offers quite a reliable 
measure of a system's performance, its 
particular strength being the elements 
o f its intrin sic st ru c ture and their 
inherent correlation. 

EFFECTIVE AND RELIABLE 
The most obv ious charac teristi cs of 
trading strategy performance, given in 
testing summaries, are tora l number of 
trades, including winning trades, gross 

profit and gross loss. Based on these 
primary measures, two essential perfor, 
mance measuremem s - win probabili; 
ty and win/ loss rat io - a re derived. 
Frequently described as "percentage 
profitable," win probability is calculat; 
ed by dividing the number of winning 
trades n(w) by [Otal number of trades 
n, and win/loss ratio is found by divid; 
ing "average win per winning trade" by 
"average loss per los ing trade." 

Unfortunately, considered in isola; 
tion , these charac teristics cannot g ive 
a full and comprehensive picture of a 
trading system's performance. T aken 
individually, they are not indicative of 
a sys tem 's true overa ll performance. 
They can even be in opposi te direc; 
tio n s to each o th e r; a low win/ loss 
ratio may go with a high win probabil; 
ity and vice versa. The efficiency fac; 
tor combines them into one integrat; 
ed measurement, which can be a he lp; 
ful characteristic of likely success in 
further trading. 

Let us ge t an insight into the EF for; 
mula. It also can be represented as: 



EF = (GP • GL) I GP 

= 1 • (p(l) I p(w» 

*1 / (W/L) 

Where, 

GP = n(w) * W = gross profit; 

GL = n(l) * L = gross loss; 

p(w) = n(w) I n = win probability; 
p(l) = n(l) I n = loss probability; 

W = average win per winning trade; 

L· average loss per losing trade; 

Wil = win/loss ratio. 

Because the win probabili ty and the 
loss probability are re lated by the 
equation ... 

p(w) + p(l) = 1 

... our fonnula can be rewritten as: 

EF = 1· ((1· p(w» Ip(w» * (1/(W IL» 

Now, consider an example of EF esti­
mation. Many successful traders believe 
that achieving values of win probabili ­
ties from 35% to 45% and of win/loss 
ratios from 3.00 to 4.00 are considered 
to be good fo r a t rading syste m . 
Efficiency Factor for the given values, 
according to the final variation of our 
equation varies in the interval of 0.38 to 

0.69. The higher the effic iency factor, 
t he better t he performance and the 
h igher success in trading. 

WHArs THE ROLE 
OF THE TWO MEASURES? 
W hich of the two components, win 
probabili ty or win/ loss rat io, p lays a 
greater role in improving the efficien­
cy factor of the system ? 

T h e last vers io n of our form ul a 
above lets us ana lyze the impact of 
these two components on the overall 
performance and reveal their correla­
tion. Consider an example. T he low­
est value for successful trading in the 
example (EF = 0.38) can be improved 
in two ways - either by increas ing 
wi n/ loss rat io or by enhanci ng win 
probabil ity. 

By changing win/loss ratio from 3.0 
to 4 .0 (an inc rease of 33.33%), we 
improve EF to 0.536. By changing win 
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probab il ity fro m 0.35 to 0 .467 (an 
in crease of 33.33%), we get an EF of 
0.62. Based on that exercise, we see 
that increasing the values of the com~ 
ponen ts by the same percen tage 33%, 
they resul t in a d ifferent increase in 
the EF value. 

Efficiency Factor is more sensitive 
to changes in win probability than to 
changes in win/loss ra tio. Therefore, 
st rateg ies d irected a t im proving 
Efficiency Factor by reducing a num~ 

ber of losing trades through recogniz~ 

ing the ci rcumsta nces that produce 
them are more efficien t than strate~ 
gies di rected at reducing the magn i ~ 

tudes of a ll losses. using, for example. 
stop~loss orders. 
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CORRELATION IN A PAIR 
Solving the equation for the variable 
p(w), we have ... 

p(w) = 1 I (1 + (1 • EF) * (WIl» 

.. .for any distribution on EF. 

As you can see fro m th is form ula, 
p( w) and (W/L) are not a rb itrary­
they are connected via EF. That's why 
they cannot be considered isolated. 

What we wi ll te rm the "Sepiashvil i 
Nomogram" in "Efficiency nomogram" 
(above) gives a graph ic representation 
of numerical interrelations between the 
win probability and the win/loss ratio. 

Win probab ili ty values lie on the 
y ~ax is and win/ loss rat io va lues are 
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di splayed along th e X-ax is. The 
nomogram illustrates a set of achiev~ 
able p(w) and (W/L) pai rs, wh ich lie 
a lo ng the isocurves of various fixed 
values o f EF se rving as efficiency 
boundaries. 

ISOCURVES TO HELP 
T o dete rmine the upper houndary of 
win probability let's introduce a hypo; 
thetical ri sk;frec t rading system, pro; 
viding an EF = I . The case corre; 
sponds to a point p(w) = 1 on the Y­
axis and an arbitrary (WIL). It is obvi­
o us that the case is of theo retical 
interest only, as the real va lues of win 
probability a lways lie well below th is 
boundary. 

To determine the lower boundary, 
consider that the t rader has lost a ll 
h is init ial trading capita l: GL = 2 
GP, EF = (- I ). To continue trading 
below this level he must invest addi; 
tional funds. 

The isocurve corresponding to the 
case of zero efficiency (EF = 0) sepa­
rates the regions of positive and neg; 
ative returns. The morc the distance 
of the p(w), (W/L) pair from this 
cu rve in the positivc d irection, the 
higher the performance of the trad-
• mg system. 

The middle isocurve between EF = 

o and EF = (-I) representing the case 
of 50% loss of the initia l trading cap­
ita l, ca n be considered as a bench; 

ma rk of "ru in." That is the level 
under wh ic h you have [0 be a very 
cou rageous trader to keep at it. 

In the regio n of positive returns, 
there are two more curves charted: EF 
= 0.5 and EF = 0.75. They can be 
interpreted as benchmarks of success~ 

fuJ trading and successful investment, 
respectively. 

The nomog ram a llows us to step 
through the isocurves mentioned 
above. It shows how different data sets 
would be located, by highlighting the 
appropriate isocurves on the nomo~ 
gram and d isplaying the reg ion of the 
most favorable values, as we progress 
th rough it. 

T he region of Ureal," actual efficien~ 
cy, corresponding [Q underlying mar; 
ket retrace me n ts from 33.3% to 
66.6%, is shaded on the nomogram. 
The upper boundary of the region (EF 
= 0.7 14) correlates with the best sce­
na rio and the lower boundary (EF = 

0.2) with the worst scen a ri o. The 
isoc urve EF = 0.5 corresponds to a 
50% re tracement. Note that there is 
no blue bi rd on the market, even with 
the most accurate timing, you cannot 
exceed the upper boundary of t h e 

. 
regIOn on average. 

This set of isocurves exped ites search 
and location of EF values. It helps you 
quickly evaluate the EF your trading 
system achievcs. The nomogram also 
lets you analyze the perfonnance of the 

-

CROSSOVER CHALLENGE 
For moo (XOM) ~ 
day and 

dleDDIandCPI 
oilier to 
IIIOMg 

losses by !he and 15-day I!IjIOIIIl1IIII 
kills !he 111gb gross proftt. redudag the resul1lRg profit 

by liMil 1han times. 

Systems 
Ea •• MaIIit Corp. (10-.40) 
(lid. 1. 2881 -lIIy 1. 28115) 

n(w) n 
2 n 

(GP-Gl), % 
14.2-42.1 

NP,% 
(-27.9) 

Broadvision Inc. (7-15) 
(July 1, 7002 -July 1, 2004) 

4 21 173.4-109.5 65.9 
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p(w) W/l 
0.18 1.52 

0.19 6.75 

EF 
(-1.96) 

0.57 

NP/trade 
(-2.54) 

5.04 

different p(w) and (W/L) under vari­
ous market conditions conveniently 
and quickly, anytime. 

SHORT-TERM VS. LONG-TERM 
As you can see from the nomogram, 
in the interval of small win/loss ratios 
(for example (W/L) < 4.0), the win 
probability decays rapidly . At large 
values of win/loss ratios (for example 
(W/L) > 4), the slope of the curves 
decreases. That confirms our earlier 
findings about the efficiency factor's 
sensitivity. H igher values of efficiency 
factor are achieved mainly due to 
highe r win probabi lity and that is the 
advantage of long;tc rm investment. 

As ou r st udi es show, in strong; 
trendi ng ma rkets, short-te rm st ra tc­
gies gencrate three times more trades, 
while obtaining ne t profits only 1.3 
t imes higher, even if your timing is 
perfect. If you take into account trans; 
action fees, especially when you have 
limited initial trading capita l, and 
lowe r win probability of shof[;term 
trading, the advantage of long-te rm 
investmcnt is obv ious. 

Short;tcrm trading stra tegies can be 
efficient only for moderately trending 
o r wide pri ce; ranging markets, in 
which returns of short-term strategies 
theoret ically excecd returns of long­
term investment by 1.5 to 1.8 times, 
while the number of t rades is sti ll 
th ree t imes greater. 

NET PROFIT PER TRADE 
A performance summary can include 
the value of net profit per trade. The 
expected value of net profit per trade 
is described by the equation: 

NP I n = (GP I n) - (GL/ n) 

= p(w) • W - pIt) • L 

For correct calculat ion of the mea; 
sure, note its distinction from the x; 
factor. (See "The X-factor: 
Synthesizing trading system reports," 
November 200 I). Our measu re 
reduces, in its essence, to the formula: 

(NP I n) • (1 I L) = p(w) • (W/L) - p(t) 



If we assume, for example, that W = , 
4 and L = 2, then W/L = 2, To get an 
adequate estimate, take care to suhsti, 
tute 4 and 2 into our formula. and not 
their ratio 2: I, which is used in the x­
factor's calculation. 

VALIDITY OF EF 
By way of illustrat ion of the Efficiency 
Factor's usefulness and validity, "True 
colors" (page 37) presents examples of 
historical performance of one simple 
but popular trading model based on 
two exponential moving average 
crossovers for Russell 2000 index 
iShares (IWM) during Jan, I, 2002, 
through July 1,2004, 

As you can see from the examples, 
the Efficiency Factor provides an 
objective basis (or the trading systems' 
comparative analysis, All w(p) and 
(WIL) pairs lie in the region of posi­
tive returns , Except for the (7-15) 
model, they demonstrate sufficient 
levels of performance: p( w) changes 
in the interval (0,43 - 0,56), (W/L) 
changes in the interval (2,17 - 5,83), 
EF changes from 0,39 to 0,77, But 
only the comparison of total number 
of trades. Efficiency Factor and net 
profit per trade shows that the trading 
system (I0-40) is the best, 

What is also attractive in EF measure' 
meor is that it indicates the deviation 
from the nonnalized value of 1.00, and 
that makes it clearly defmed and easi ly 
comparable, While past perfonnance is 
no indication of furure returns. you still 
can make some useful observations from 
information of this kind and select a 
model most suitable for your target prof­
it and risk tolerance. 

Now place the values pew), (W/L) 
on the Efficiency Nomogram and 
compare them against the rea l istic 
set of isocurves. Are you inside o r 
outside the shaded zone? It a lso is 
interesting to co mpare the results 
against average values achieved by 
successful traders in trading practice, 
which are marked on the nomogram 
by a rectangu lar. As you can see, 
three from five combinat ions of the 
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two moving average crossover system 
in our demo example produce results 
corresponding to the upper boundary 
of effi ciency that practically can be 
achi eved. But note that it was an 
examp le of the best scenario. The 
interplay of two moving averages cre ~ 
ates an easy~to~use trading rule, but, 
as we will see, it is often out of phase 
during sideways markets. 

MAXIMUM 
CONSECUTIVE DRAWDOWNS 
A system's performance evaluation is 
not complete if risk is not considered. 
The maximum drawdown is the most 
widespread risk measure in perfor~ 
mance summaries among traders. 

The maximum drawdown can be 
loose ly defined as the largest paper 
loss of a single trade that has occurred 
during the testing period. Some ana~ 
Iysts consider the concept evasive and 
nO[ quite reliable. 

It makes good sense to think of 
"maximum drawdown" also in a 
broader meaning as a maxi mum 
cumulative drawdown of consecutive 
losing trades - a risky phenomenon 
that sho uld be accounted for by a ll 
traders. 

RISK MONITORING INDICATORS 
Static evaluation has some inherent 
limitations, primary of which is that 
trading performance and ri sk charac~ 

teristics are factored only in the final 
results, and igno red in sequence over 
time . To cont ro l risk dynamically, 
some specific indicators are necessary. 

To measure maximum losses/profits 
dynamically, and control the rurming 
values of cumulat ive losses/profits and 
the effect of consecutive trading losses 
that many traders find unacceptable 
to sustain, a new cumulative profit 
indi cator (CP I) is presented he re, 
Note that gains are withdrawn or loss­
es are added at the start of a trade so 
that the same amount of money is 
invested into each trade. 

A lo ng with othe r functions, the 
indicator reflects consecutive trading 

losses produced by a system, Three 
run ning cu rv es permit control of 
risk/return with regard to profit targets 
and acceptable risk tolerance levels 
for both single trades and a string of 
trades, A level of (-50%) is a bench­
mark of ri sk of ruin, under which a 
trading model "self-destructs," 

The indicator combines well with our 
two other risk-monitoring tools -
Directional Divergence and Profit~Loss 
Contro l Ind icator (001) and Trend 
Quality Indicator (Q-Indicator), 

We ca n illustrate the offered 
approach and risk'monitoring indica­
tors with examples of a two moving 
averages c rossover system. In 
"Crossover challenge" (page 38), you 
can see the perfonnance resu lts of the 
trading rule applied to Exxon Mobil 
Corp, and Broadvision Inc. You also 
can see how you could improve them 
by using our risk~monitoring tools. 

These results are based on a to-day 
and 40~day exponential moving aver­
age crossover system in Exxon and by 
a seven-day and 15-day exponentia l 
moving average crossover system in 
Broadvis io n during a trading range 
market. A running profit curve, a run­
ning loss cu rve, and a running net 
profit curve, along with a benchmark 
of risk of ruin (50%) were used, 

Used together, the 001 and the 
CPI he lp control risk/return with 
regard to target profits and acceptable 
ri sk tolerance leve ls for both single 
trades and a series of trades, The Q­
Indicator keeps you from responding 
to every little zigzag when the prices 
lie in the narrow ranges, yet points to 
the developing trends, Note how the 
indicator's readings in "dead" zones, or 
in zones of weak trends coincide with 
unprofitable periods marked by the 
DOl's consecutive losses, I FM 
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