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Global Predictions Forecasting and Optimization System
Outperforms Benchmarks by 3-6% Per Year

A transparent look into back-testing and our results

Cumulative simulated returns

Summary

We find via simulation that the Global Predictions forecasting and optimization engine would have
outperformed a Global 60/40 Benchmark portfolio (industry standard) and an Equal-Weighted Universe of
constituent securities (globally diversified mix of stocks and ETFs) by 6% and 3% per annum, respectively,
when evaluated at 12% annualized volatility and run since 2015 and rebuilt every month with data only
available at point-in-time. While any such backtest is just one view into a hypothetical historical outcome,
we believe this simple and transparent demonstration gives credence to the power of diversification,
systematic forecasting, and portfolio optimization that all investors can take advantage of.

Motivation

Backtests are notoriously finicky beasts, and anybody who has spent time around finance knows they can
be gamed quite easily. So - what’s the point of posting yet another backtest that purports to beat the
market?
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At Global Predictions, we believe in showing our work, which means being as transparent as possible
about what goes into the systems we have built and are building. We believe that a simulation exercise
such as this can benefit in a few key ways:

1) Giving our audience a rough sense of what they could have expected in a hypothetical version of
the past where current systems were run as-is through history

2) Providing ourselves with one easily-observable benchmark (out of many that we use internally)
for how well our systems are doing so that we can more deeply understand how our systems are
working empirically and continuously improve

With that said, here are some disclaimers about any backtest based on challenges that all quantitative
investors and researchers face, whether they tell you about them or not.

1) You only see the “published” backtest, not the 100 or 1000 other backtests that an analyst
produced and threw out (with different combinations of data, time periods, algorithms, etc.). As
such, you should be skeptical about any backtest you are ever presented with, whether online, in
an investor deck, in an academic paper, or the like. Any systems that rely on many configurable
parameters can suffer from misleading presentation (or data-mining bias, even if the operator has
good intentions).

2) Backtests are easy to bias accidentally in many other ways as well. Simulations that include
information released on a lag can introduce foresight bias, where data is used in the system
before it would have been available to the world. Any simulation that requires the selection of a
securities universe can suffer from survivorship bias, in which the securities that didn’t do well
(because they went bankrupt, were dropped from index consideration, etc.) are omitted. And
moreover, simulations are only ever run over a specific timeframe, which may have just happened
to work well for a particular strategy.

3) Some assumptions required in backtesting can be hard to know for sure. If you want to simulate
managing huge sums of money, for instance, how do you know what your effective transaction
costs really would have been for hypothetical trades back in 1995? Would moving the market
even a little bit have caused other traders to notice what was happening and act differently?

In the sections to follow, we will describe the data and methods used to mitigate some of these
challenges and risks, as candidly as possible.

Data and Methodology

For the purposes of this exercise, we chose a universe of securities that were:
1) Not cherry-picked by us for the purposes of getting a better result
2) Small enough in number that an investor might have been able to track and trade in all of the

included names
3) Common enough and large enough in market cap that an investor might have no issue buying the

shares, while avoiding high transaction costs
4) Diverse enough in exposure that an investor would not just end up indexing the large-cap US

market by accident

We settled on the M6 Financial Forecasting universe of data, which has the benefit of being defined by
external parties (so its constituents are not up to us), while consisting of only 100 securities that are
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easily accessible for the average retail investor and covering a broad range of country and sector
exposures. The chief downsides of this universe are that it doesn’t directly cover some asset classes
(such as commodities outside of silver and gold or specific types of bonds like inflation-linked bonds)
that are helpful towards building robust portfolios, and it doesn’t address survivorship bias (in that no
“dead’ or delisted securities have been included) - both of which we will address later on in this papers.
Otherwise, this universe provides a sound foundation and has the side benefit of being freely available to
download for anyone who also wants to experiment with forecasting and backtesting.

We further chose to start the simulation at the beginning of 2015. A longer backtest is generally better
than a short backtest in terms of the fidelity of the result (over very short periods of time, the performance
of even a very good quantitative financial system can be quite random), but going back too far can
introduce time-periods that are less relevant to the current day and can exacerbate sources of bias (after
all, what does it mean to run a machine-learning algorithm in 1900 that couldn’t have existed back then
based on the technology of the day?). The simulation finishes at the end of October 2022, when this
analysis was conducted.

In terms of methodology, we kept everything simple so that it would be more transparent and less subject
to bias than a complex simulation. We also wanted to replicate how an average investor might have
traded over the period. Specifically, we:

1) Built forecasts based on Global Predictions forecasting technology (as described below) every
month, using only backward-looking data from that date (i.e., strictly no foresight). In addition to
expected returns, we also forecasted volatilities and correlations, which are necessary inputs for
a mean-variance optimization.

2) Constructed the resultant “ideal” portfolio the day after month end with our portfolio optimizer
(also described below), trading into those positions and incurring a 5bp transaction cost for every
dollar traded (which we think is reasonable given a typical retail-sized portfolio trading large,
liquid stocks and ETFs).

3) Held that portfolio constant, incurring the resultant returns until the next monthly rebalance.

At every point, the simulation was fully invested at its target risk, meaning it did not have the ability to
reduce risk if expected returns were low or even negative. This provided a handicap to how well our Global
Predictions portfolio could do (especially given that with the benefit of hindsight, we know there have
been several shocks, such as the COVID-19 Pandemic in the sample). It also yielded a stronger correlation
to benchmarks than would likely be desirable for an investor; however, to us, this was a necessary evil.
The alternative would be that even a mediocre system that happened to, for example, lay off risk before
February 2020 and then time the market bottom would dramatically outperform any benchmark. Readers
would have had to trust that we didn’t just engineer a system to accomplish such a result.

The Global Predictions forecasting system produces expected returns via an ensemble approach, which
includes time series models (like the Theta model), machine learning models (like N-BEATS),
macroeconomic models (like a massive, Fed-inspired Dynamic-Factor Model), and traditional finance
models (like CAPM). These models are used in conjunction with one another and weighted based on
historical efficacy (using a rolling-origin cross-validation technique). We calculate expected volatility
based on trailing (exponentially weighted) volatility and a correlation matrix based on historical
correlations with portfolio shrinkage for robustness (which tends to work better out-of-sample). All inputs
pass into a portfolio mean-variance optimizer, which regularizes the outputs (a technique that also tends
to work better out-of-sample). The optimizer seeks to match ex-ante the same risk as we would expect to

3 of 5



see for the Global 60/40 Portfolio; however, given the imprecise nature of such a forecast, the resultant
portfolios yield slightly different ex-post risk, which we discuss and describe how to adjust for and
interpret in the Results and Conclusions section below.

Users of Global Predictions’ products might notice that we have many features, like the automated
recommendations that help users further optimize their portfolio and many views on downside risk, which
are not included in this simulation. The reason for this is simple - we wanted to limit how much we could
control (and thus, manipulate) the results and challenge the forecasting and optimization engines to do
the heavy lifting. We believe that users of the full system benefit greatly from the ability to choose from a
wider variety of securities and balance a wider range of economic considerations, and will highlight some
of these features quantitatively in the future.

Results and Conclusions

Over the simulation, the Global Predictions portfolio returned 10.9% annually above cash (or 11.9% in
total) at 12% risk, with a Sharpe Ratio of 0.91. Any investor would have been happy with these results, but
of course, the period from 2015 up until today was good for equities and assets as a whole.

To better contextualize these results, we constructed two benchmarks. The first was a common
benchmark portfolio of 60% global stocks and 40% global bonds (using the following ETFs: 60% VT for
international stocks, 32% BNDX for international bonds ex-US, and 8% BND for US bonds). The second
was an equal-weighted portfolio using the same securities universe (the M6 Universe). Both used the
same monthly rebalancing methodology as the Global Predictions portfolio to simulate their returns.

The combined results are below. As can be seen, the Global Predictions simulation outperformed both
benchmarks outright; however, it also took more risk than when measured after the fact. To make the
returns comparison more transparent, we rescaled each portfolio to 12% volatility, which we believe is a
moderate target risk for an average investor (in the case of the Global 60/40 Benchmark, this would have
meant taking on a minimal amount of leverage, or more practically, getting a similar exposure by buying
longer-duration bonds). Here are the raw and scaled results:

What can we conclude from these results? For one, over this period, it happened to be the case that
holding this relatively-diversified basket of securities equal-weighted was better than holding the Global
60/40 Portfolio. We believe that this is a combination of potentially better diversification characteristics
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(even a Global 60/40 Portfolio is largely driven by large-cap US equity risk), as well as some selection &
survivorship bias in the universe construction and potentially some degree of chance. Perhaps more
interesting is that by virtue of forecasting and optimization, one can improve this portfolio by
approximately 3% per year, and this is a fair comparison because it uses the same underlying universe
(thus mitigating those bias considerations). Over the 7 years, with the benefit of compounding, the Global
Predictions approach transforms an 89% total return into a 136% total return.

Are these results surprising? We don’t think so. At Global Predictions, we believe that investors can do
basic things like diversifying their universe of securities, taking advantage of medium-term trends in
markets and economies, and optimizing their portfolios to take advantage of the low-hanging fruit that
professional money managers have long since known about. It is also important to note that such a
simulation does not tell you what strategy or benchmark will ultimately perform best going forward - only
time will tell, and there will be much volatility and randomness in between.

We also believe that a limited test like this only scratches the surface of what individual investors can and
should do to better their investment outcomes. By virtue of the simulation always being fully-invested,
having limitations on what types of securities and assets are available, and experiencing several market
shocks where the average asset did poorly for a stretch of time, even the best portfolio suffered at points.
A simulation with more degrees of freedom would have yielded superior results still, but we did not want
to create a best-case scenario - we wanted to put forward a conservative and defensible view of
performance.

In conclusion, the analysis in this paper demonstrates how a hybrid investing strategy, such as one driven
by Global Predictions systems, can help you build better portfolios and eke out additional performance
with relative ease. This is why we have built a suite of tools and automated insights for investors to
seamlessly deploy strategies like this (or even more personalized and in-depth, if desired). For more
information about our products and services, please visit globalpredictions.com.

______________________________________________________________________________________________________

Disclosures

There can be no assurance that an investment strategy will be successful. Historic market trends are not reliable indicators of actual future
market behavior or future performance of any particular investment, which may differ materially and should not be relied upon as such. This
material should not be viewed as a current or past recommendation to adopt any investment strategy.

HYPOTHETICAL PERFORMANCE RESULTS HAVE MANY INHERENT LIMITATIONS, SOME OF WHICH, BUT NOT ALL, ARE DESCRIBED HEREIN.
NO REPRESENTATION IS BEING MADE THAT ANY STRATEGY OR SECURITY WILL OR IS LIKELY TO ACHIEVE PROFITS OR LOSSES SIMILAR
TO THOSE SHOWN HEREIN. IN FACT, THERE ARE FREQUENTLY SHARP DIFFERENCES BETWEEN HYPOTHETICAL PERFORMANCE RESULTS
AND THE ACTUAL RESULTS SUBSEQUENTLY REALIZED BY ANY PARTICULAR TRADING PROGRAM. ONE OF THE LIMITATIONS OF
HYPOTHETICAL PERFORMANCE RESULTS IS THAT THEY ARE GENERALLY PREPARED WITH THE BENEFIT OF HINDSIGHT. IN ADDITION,
HYPOTHETICAL TRADING DOES NOT INVOLVE FINANCIAL RISK, AND NO HYPOTHETICAL TRADING RECORD CAN COMPLETELY ACCOUNT
FOR THE IMPACT OF FINANCIAL RISK IN ACTUAL TRADING. FOR EXAMPLE, THE ABILITY TO WITHSTAND LOSSES OR TO ADHERE TO A
PARTICULAR TRADING PROGRAM IN SPITE OF TRADING LOSSES ARE MATERIAL POINTS THAT CAN ADVERSELY AFFECT ACTUAL
TRADING RESULTS. THERE ARE NUMEROUS OTHER FACTORS RELATED TO THE MARKETS IN GENERAL OR TO THE IMPLEMENTATION OF
ANY SPECIFIC TRADING PROGRAM WHICH CANNOT BE FULLY ACCOUNTED FOR IN THE PREPARATION OF HYPOTHETICAL
PERFORMANCE RESULTS, ALL OF WHICH CAN ADVERSELY AFFECT ACTUAL TRADING RESULTS.

This document is not research and should not be treated as research. This document has been provided to you solely for informational
purposes and does not constitute an offer or solicitation of an offer or any advice or recommendation to purchase any securities or other
financial instruments and may not be construed as such. Nothing contained herein constitutes investment, legal, tax or other advice nor is it
to be relied on in making an investment or other decision.
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