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Overfitting and optimization

Creating, testing and optimizing investment strategies and the problem of over-fitting

Creating, testing and optimizing investment strategies are inextricably linked to the issue of over-fitting.
There are many misconceptions surrounding this topic, which is why strategy optimization itself is often
perceived negatively. Nevertheless, a properly conducted optimization process can significantly reduce the
risk of over-fitting, while significantly improving the profitability of the strategy.

Definition and essence of overfitting

Over-fitting can be defined as “fitting to an unwanted or excessive degree.” An investment strategy that is
over-fitting is either too closely or too closely matched to historical data. Such a strategy, while it may
perform impressively on test data, typically fails under real market conditions.

A key aspect of understanding overfitting is to recognize that fitting (optimization) is a process that, when
done to the right extent, produces desired results. However, when the process is done to excessive or
inappropriate extent, it leads to erroneous results.

Causes and consequences of overfitting

Overfitting is the result of poor optimization. It involves identifying parameters that produce great results
on historical data but fail on out-of-sample data. A properly optimized investment strategy should perform
just as well in real-world market conditions as it does during optimization testing.

Overfitting occurs when the fine line between correct and incorrect optimization is crossed. Because this
boundary is so easily missed, rigorous adherence to proper testing and optimization procedures is essential.

Avoiding overfitting

To reduce the risk of overfitting, it is important to avoid unstable optimization, known as Spiky Space. Below
is an example of such a situation based on a strategy using two moving averages. The optimization process
consists of finding such lengths of both moving averages that maximize the value of the MAR indicator
(CAGR%/Max Drawdown), which is a function of the objective.

In the case of unstable strategies, we observe isolated “peaks” — areas of high MAR values surrounded by
much lower results. Such characteristics indicate the instability of the strategy, because even small changes
in the lengths of the moving averages can lead to significant differences in results. A strategy with such
characteristics is difficult to maintain in changing market conditions, which undermines its practical
usefulness.
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Multi-Parameter Results for MAR
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If we are to avoid unstable optimization, then how what does robust optimization look like ? Robust
optimization involves finding a range of strategy parameters for which small changes do not lead to
significant differences in the strategy's results.

Below is an example of a Donchian breakout strategy that we optimize for the number of breakout days for
opening and closing positions. As before, the target function is the MAR indicator (CAGR%/Max Drawdown).
In this strategy, the MAR values remain stable over a wide range of parameter combinations, which means
there is no so-called Spiky Space. Such characteristics indicate a more stable strategy.

The marked areas, corresponding to the global maximum of the objective function, indicate the most stable
and potentially most effective combinations of parameters. It is in these areas that the optimal settings are
located, which ensure not only high profitability, but also the resilience of the strategy to market changes.

Multi-Parameter Results for MAR
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Multi-Parameter Results for MAR
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Avoiding retrospection in investment strategies

Matching an investment strategy too closely to historical market behavior is another form of overfitting. This
is when a strategy is tailored to specific, rare events that have a significant impact on its profitability but do
not occur regularly.

Toillustrate the problem, let's assume that the results of the tested strategy are good, but we are looking for
ways to improve them. Analyzing historical transactions, we notice that two of them resulted in very large
losses. We come to the conclusion that they were preceded by a hammer candlestick formation, at price
support designated at the Fibonacci 61.8% rise of the fourth Elliott wave with an irregular structure. In
addition, this structure fell on the first quarter of the moon cycle, which ended on Friday the 13th. We
discover a seemingly "clear relationship" between the loss and the market structure. So we decide to close
all positions in such situations, which improves the strategy's results on historical data.

This example is deliberately exaggerated, but it illustrates the problem well: by adding more elements
(indicators, price patterns, rules), we make the strategy more and more tailored to specific market
situations, rather than to general market characteristics. The strategy may seem more and more effective
based on historical data, but its effectiveness in real market conditions decreases significantly because it is
too tailored to the past.
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Rules to reduce the risk of overfitting and retrospection
The risk of overfitting and retrospection can be reduced by following a few rules:

e Creating simple and logical strategies — although complex solutions may seem more effective,
simplicity in investment strategies usually translates into greater stability (robustness). When it
comes to investment strategies, “less is more.”

e Adding only essential elements to the strategy — only those elements
(e.g. stop loss, take profit, indicator) should be introduced that significantly improve the objective
function and do not violate its stability. It should always be checked whether the new element does
not negatively affect the remaining components of the strategy, e.g. by reducing their robustness.

o Adding elements used repeatedly in the strategy — elements used sporadically, as in the example
above, are tested on too small a sample of data. This makes it impossible to reliably assess their
effectiveness in the past and future.

e Avoiding unstable optimizations — Avoid choosing a parameter range that only optimizes the
objective function without considering its stability. Instead, choose a parameter range where the
objective function is both high and stable, which makes the strategy more resilient to changing
market conditions.

e Avoid over-scanning — do not optimize parameters in too wide a range, as this can lead to finding
parameters that generate good historical results without any connection to the original idea of the
strategy. Such an approach resembles searching blindly for "something that works".

e Mandatory Stability Tests and Walk-Forward Analysis (WFA) — These tests are essential to ensure
that the strategy works across a wide range of data, not just a narrow slice of that data. Failure to do
so increases the risk that the strategy is overly tailored to the past and will not perform well in real
market conditions.

In summary, minimizing the risk of over-fitting requires strict adherence to the principles described earlier.
The key to achieving results not only on historical data, but also in real trading, is to create simple and stable
strategies based on repeatable market patterns.

There will be a strong temptation to add more elements to the strategy or complicate it, but in many cases
this will only build an illusion of confidence that will not translate into actual results.

I don't know who said these words, but they perfectly reflect the problem of multiple optimizations and over-
fitting:

"I've never seen a strategy that didn't work in backtests."
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