Investment Selection Using Artificial Intelligence
I Know First Overview
I Know First is an Israeli Fintech company that brings artificial intelligence to the financial world by providing daily investment
forecasts based on an advanced self-learning algorithm. This algorithm generates daily investment predictions for a global
universe of over 7000 assets which results in a daily ranking of investment opportunities. These can be integrated into the
investment selection processes and, combined with the appropriate strategy, be translated into portfolios with outstanding
statistics for different types of investors.
Below several ways of constructing portfolios of stocks and sector ETFs are presented, utilizing I Know First’s AI-based
forecasting system.

AI-based Systematic Trading Strategies – Suitable for Mutual Funds and Other Investment Vehicles
Remark: Strategies developed for fund management use standard limit of 15% exposure to the short positions and 10% per
position.

Stock-picking
Universe: S&P 500 stocks
Model: regular (mid & long-term focus), 3 months forecast as the main trigger
Strategy: filtered Top 50 Pred_3m_roll_over (with and without profit taking)
Main logic:
Daily threshold filter for the predictability applied to the 1y time frame eliminates the generally less predictable
assets and signal outliers. Focusing on the Top 50 most predictable assets from the S&P 500 universe for the 3month time frame and selecting the best according to the upside potential measured by the signal strength,
delivered outperforming results vs. the main U.S. equity index S&P 500, which had a strong run in the last two
years.
The logic has been developed to invest in more predictable assets for a period of several weeks (up to 3 months)
but be able to dynamically adjust the portfolio in accordance with the most updated stock market forecast
Additional facts:
Avg. holding period: ~ 30 trading days
Type: Stock-picking, Long/Short (Short<=15%), max 10% per position

Highlights since August 2015 (after commissions and spreads):
53% and 60% (average TR across starting dates) vs. 33% SPY
Risk adjusted outperformance, Sharpe ratio of 1.4 – 1.6
Beta ca. 0.5
Alpha 13-16%

Below the performance is illustrated in the chart, starting on the 15th Oct 2015. Next, average statistics are presented for
various starting dates since August 2015.

+ 65%
+ 57%

Overall performance statistics
(after commissions and spreads)

Conclusion
Outperforming on risk-adjusted basis (higher Sharpe ratio), delivering higher returns not just from beta which is below <
0.6 but especially through a strong alpha contribution of 13% - 16% yearly.

Constructing ETF Portfolios using I Know First’s AI Forecasts
In the following we give an overview of the construction and performance of ETF Portfolios constructed using
I Know First’s Algorithmic Forecasts for the sector ETFs. We present the construction and performance of:
1. Portfolios which directly use the algorithmic signals generated to select the sector ETFs to invest in and to
rebalance the portfolio
2. Portfolios which use sector-level forecasts computed by bottom-up aggregation of our algorithm’s daily
predictions for individual S&P 500 stocks grouped into the respective GICS sectors
3. Portfolios which combine the algorithmic forecasts with a benchmark to create long only strategies, which
increase/decrease exposure to sectors via ETFs in accordance with AI forecasts, and allow investors to
target desired alpha and beta statistics
We show that these portfolios register very good performance statistics over the analyzed time-horizon
outperforming the benchmark.

ETF Portfolios Based on Direct Signals
ETF Portfolio of Top Sector(s) – Long/Short
First, we present the performance between August 2015 and November 2017 of constructing an ETF portfolio by
investing long and short in the SPDR sector ETFs with the highest predictabilities in the direction determined by
our predictive algorithm. The results of this trading strategy, including the effects of spreads and commissions, can
be seen in the table below.

The first row in the table presents the statistics of investing long and short in the ETF with the strongest
predictability, the second row in the two ETFs with the strongest predictabilities and so forth.
As can be seen above the two ETF portfolios register an outstanding performance:





Total Returns ranging from 49% and 75% versus the benchmark’s return of 28% in the over 2-year time
period
Sharpe Ratios ranging from 1.35 to 1.7 versus the benchmark’s 0.9
Betas from 0.04 to 0.16
Alphas above 20%

The chart for the two strategies can be seen below.

The ETF portfolios result in steady and consistent growth over the benchmark even in this period of great market
growth.
ETF Portfolio of Top Sector(s) – Long
We present the performance between August 2015 and November 2017 of constructing an ETF portfolio by
investing long only in the SPDR sector ETFs with the highest predictabilities in the direction determined by our
predictive algorithm. We take the ETFs with the highest predictabilities, remove the ETFs with short signals and
invest in those which are long: note that we fill up the portfolio regardless of how many trades we have (no
maximum weight per position). The results of this trading strategy, including the effects of spreads and
commissions, can be seen in the table below.

The first row in the table presents the statistics of investing long only in the ETF with the strongest predictability,
the second row in the two ETFs with the strongest predictabilities and so forth.
As can be seen above the two ETF portfolios register an outstanding performance:





Total Returns ranging from 42% and 59% versus the benchmark’s return of 28% in the over 2-year time
period
Sharpe Ratios ranging from 1.09 to 1.54 versus the benchmark’s 0.9
Betas from 0.65 to 1
Alphas from 7% to 13%

The chart for the two strategies can be seen below.

The ETF portfolios result in steady and consistent growth over the benchmark even in this period of great market
growth.

ETF Portfolio of All Sectors
In a second step, we combine these results with a baseline equally invested in all sectors to construct a long-only
ETF portfolio which follows the market but overweights/underweights sectors according to our algorithmic
predictions. This is implemented by initially investing equally in each SPDR sector ETF and then adding/subtracting
weight to those sectors for which our algorithmic signals are positive/negative. This results in strategies that are
long only as we set the minimum weight for any sector to be zero, and which can trade off proximity to the overall
market for alpha by moving weight from the baseline to the algorithmic signals. The statistics of these strategies
are displayed in the table below.

The table can be read from the bottom up as going from investing equally long in all SPDR sector ETFs without
using the algorithmic signals (benchmark, row 5), gradually adding more and more weight to I Know First’s
predictions resulting in combinations of the benchmark with the algorithmic forecasts (rows 2-4), and culminating
in the top row in an ETF portfolio in which only the algorithmic signals are used (row 1).

As can be seen in the chart as we move from row 5 up and thus go from an equally weighted ETF portfolio to a
more algorithmically weighted ETF portfolio:






Total Returns increase from 17% to 28% with all I Know First portfolios outperforming the SPY’s 22% return
(row 6)
Annualized Alpha increases from 0% to 5%
Beta decreases from 1.00 to 0.72
Sharpe Ratio increases from 0.79 to 1.20
Volatility remains stable at around 11%-12%.

This approach allows investors to fine tune their ETF portfolio to the statistics and proximity to the benchmark
they desire by allocating more or less weight to the algorithmic signals with the best performing strategy being the
one that only invests in the ETFs selected by the algorithm.
The equity lines for the various ETF portfolios are displayed below.

The chart displays the same pattern described above and shows that the portfolios give rise to smooth, consistently
growing equity lines.

Forecast Aggregation into Macro-Level Predictions
Another approach to deriving sector level-predictions is, instead of/in addition to using the direct predictions for
the ETFs, to aggregate the daily forecasts generated by our algorithm for individual S&P 500 stocks grouped by
sector into algorithmic sector-level predictions for each of the 11 GICS sectors thus creating a daily aggregated
sector direction which we can then use to trade the corresponding sector ETFs. In general, this bottom up
approach allows us to build aggregated predictions for any category of stocks which can be customized to the
needs of clients.
Moreover, the bottom-up structure enables the development of alternative indices and smart-beta
investment products.
Forecast

Aggregation

into

Sector-Level

Predictions

The concept behind the aggregation is to combine the
information from individual, stock-level forecasts within each
GICS sector to decide whether we are bullish, bearish, or neutral
for the whole sector. To do this we map each of the S&P 500
stocks for which we generate daily investment forecasts to its
unique GICS sector and use these mappings to compute
predictions for the whole sector. Each sector’s predicted
direction is determined by comparing the distributions of the
long and short forecasts for the stocks within the sector using
mean, median, and quantiles. We thus compute the sector-level
prediction by determining which distribution (the long or short)
is “larger” in the sense of the direction for which the stock-level forecasts are stronger. Note that instead of
comparing the distributions of the signals we compare the predictability weighted signals (PWSs), thus
incorporating the predictability indicator into the direction selection. Moreover, we require that over 60% of the
PWSs be in the direction of the sector we picked; if this is not fulfilled we mark the sector as neutral. This process
results in a daily direction decision for each sector which can then be tested in the simulations.
Performance of Portfolios Built using the Aggregated Sector Predictions
We use these aggregated predictions to on a daily basis decide on a direction (long, short or neutral) for each of
the 11 SPDR Sector ETFs and thus construct a portfolio that dynamically invests according to these predictions
which adjusts its positions on a daily basis.
The following table gives the performance of 3 variations of long only aggregation based ETF investing strategies
including commission costs ($0.005/trade) and spreads for the period 08/18/2015 – 11/01/2017.

The 3 strategies differ in that they have different limits on the maximum percentage of the portfolio value that can
be allocated to an individual position. The first strategy (top row) has no constraints, so for example if on a given
day we are only non-neutral for 1 ETF we will invest the whole portfolio in that ETF. Instead the second and third
strategy (second and third rows from the top) respectively limit each position to a maximum of 50% and 25% of

the portfolio value: this means that we need at least 2 to 4 non-neutral positions to be fully invested. The fourth
row presents the results of the benchmark, the SPY (ETF that tracks the performance of the S&P 500 index).
As can be seen in the table all 3 strategies beat the benchmark in terms of total return and present excellent risk
and performance statistics:






Total Returns up to 32.15% versus the benchmark’s 28.12%
Sharpe Ratios above 1.29 versus the Benchmark’s 0.9
Alphas above 5%
Betas below 0.6
Max Drawdowns below 9.6% versus the benchmark’s 12.66%

Below the evolution in time of the total return of the 3 portfolios is presented versus the benchmark (in red).

The chart displays a similar pattern to the one described above and shows that the algorithmic portfolios give rise
to smooth, consistently growing equity lines.

Forecast Aggregation into Macro-Level Predictions – a Simple Approach
Here we take a step backwards to simpler aggregation methods which decide on the direction for a specific sector
without taking into account the strength of individual stock signals but only their direction. We compute the
percentage of PWSs or sum up the predictabilities in the long and short directions for the tickers in the respective
sector and use a threshold level to decide whether we are long, short or neutral on each sector. We then again
construct ETF investing strategies for the 11 SPDR Sector ETFs using these aggregated sector-level predictions.
The following table gives the performance of 8 variations of long-short and long only aggregation based ETF
investing strategies with the same threshold level including commission costs ($0.005/trade) and spreads for the
period 08/18/2015 – 11/01/2017.

The first two strategies use a maximum weight per position (as explained previously) of 50%, while the following
6 a maximum weight of 25%. As can be seen 7 out of 8 strategies outperform the benchmark in terms of total
return and all present excellent risk and performance statistics.
In particular the two best strategies (top table) respectively register:





Total Returns of 53.81% and 35.16% versus the benchmark’s 28.12%
Alphas of 9% and 19%
Beta of 0.12 and 0.42
Max Drawdowns of 5.89% and 5.21% versus the benchmark’s 12.66%

Below the equity lines of the 8 strategies are presented against the performance of the benchmark (in red).

Conclusion
We summarize the results of strategies presented above. Each category is represented by one example in the table
below, which shows significant risk-adjusted outperformance of the benchmark and strong alpha contribution:

