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ABSTRACT
We investigate the use of genetic programming
(GP) to develop investment strategies, and the
relationship of the profitability of these strategies
to the size of the training sets used by the GP to

We are investigating the use of GP to develop invest-
nt strategies, and the relationship of training set sizes
the GP to their proﬁtaBility. The strategies are func-
s that take as input the values of the S&P 500 and
e than 20 other financial time series, and which drive
ng strategies (buy and sell signals.) The fitness of
strategy is defined as its overall profitability.

A portion of each time series acts as training data
t the individuals of the GP. When a GP run finishes,
best-of-run individual is tested against a different
tion of the time series. To test the effect of training
od size on the profitability of the resulting strate-
, we used large (5 years), medium (150 days) and
all (50 days) training periods, with testing periods of
ars, 60 days and 20 days, respectively.

hen and Yeh [CY96] studied the effect of training pe-
od size on the ability of evolved mechanisms to predict
S&P 500, and used only the S&P daily time series
s their training data. We used many additional finan-
al time series in the hope of increasing performance,
nd were concerned with the overall profitability of the
rategies rather than predicting the S&P.

The GP function set includes the basic arithmetic
nctions (addition, subtraction, multiplication and
rotected division) plus three others: AVG, DELTA,
GTZ. To encourage the GP to evolve strategies with
wer volatility the training period is divided into sub-
eriods, and the termination criterion is that the system
ave no losses over all sub-periods. Strategies start each
b-period with $100,000, regardless of previous profit
or loss. We made ten runs using large training sets,
and three sets of ten runs each for medium and small
aining sets. All runs used populations of size 2000.
This research was implemented using G-Framework,
an object oriented genetic framerwork written in C++
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Figure 1: Average and standard deviation of profitabil-
ity of strategies evolved with three training set sizes.

for building GA and GP systems [Fer97].

Figure 1 plots the average and standard deviation of
the profitability of the best-of-run individuals across all
runs. The results indicate that the use of a medium
sized training period is more profitable on average than
larger ones. It also indicates that short training peri-
ods are not on average profitable. A comparison of the
standard deviations of the results for the different train-
ing periods shows that the longer training period, while
less profitable on average, also entails less risk. This is
confirmed by examining the worst cases for the three
training period lenghths. The worst case for the large
training period was only an annualized loss of 5.2%, but
the worst case losses for short and medium training pe-
riods was 58.8% and 51.5% respectively.
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