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Agenda

* Media sentiment data
e Using unstructured media data in predictive modeling.

* Pockets of Value
* Information underreaction (price trends) and overreaction (price reversals).

* Machine learning
* Basic packages and techniques for trading models.

* Trading track records
* Our three endeavors to trade using machine learning algorithms.



1) Media Sentiment Data

* We produce and use the
Thomson Reuters MarketPsych
Indices (TRMI) in our analyses.

* |ldentifying media references to
187 countries, 10,000 global
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companies, 61 stock indexes, 45 ,, LY. -

currencies, 36 commodities. . — —-—

e History from 1998-present for
both news and social.

* Highly dimensional: Emotions
and complex meanings

 Derived from 2000 news and
800 social media sources.

* Separate news and social feeds



Quantifying Global Media

Turning unstructured information into big data via text analysis.
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MARKETPSY CAPITAL LLC +1.323.389.1813

Show results: | yord position @ | worg gistance @ | 511025 @ | 920
Source= ()}, Title=, Symbol=

Instantiation: 3.2948939800262 secs
Processing: 0.013120174407959 secs
Total: 3.3080141544342 secs

Symbol:
» Goldman. - ; Sachs.  E™W_ . analysts. . =7VEE
Expactancy ForecastUp(f) 4 Apple- ARG Entty Entity(f) 5 tof S
Expand(f) Loosa(f) Up(f) 8 margins: S Margins{f) Accx
11'S 1> quarterly-- . ., conference gcall-.
VECTOR
Noun Geo Meaning Tense Quantity
AAPL Entity future 2
AAPL Economist future 1
AAPL Trader future 1
AAPL ForecastUp future 1
AAPL Expand future 1
AAPL Loose future 1
AAPL Up future 1
AAPL Margins future 1
AAPL AccountingGood future 1
AAPL PosAccountingExpectations future 1
AAPL Pos_Acct future 1
RELEVANCE
Entities
Item Relevance
aapl 1.000
Geographic references

Item Relevance

Sentences

* Goldman Sachs analysts expect Apple to report exparg




Sentiment Data of News Versus Social (Euro)
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Sentiment Data in Violin Plots (Crude oil)
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Spikes in Fear Predict Crude Oil Reversals

Fear vs WTI Futures
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1) Pockets of Value in Media Sentiment

e u,] I I Sentiment and news flow are non-linear. Transforming
mIL - l] into the below features shows promise:
X P }‘I ‘_ t .
4l 'le D N “[ 1. Z-scores: Sentiment deltas or rates of change.
x | 4 2. Conditioning on fundamental or technical factors:
/ \ - . .

£ < Improves detection of overreaction and

7| 58P 500 (P versusthe Sentiment TRMI {MACD 200-500: underreaction events.
||||]|||.||I[|||||||LIIIVII||||||u.uu.u.llu..;llll|l‘|>n|.||||‘|'|‘||I||||'|‘|||||||n|,|‘|n||||“|‘I||||||‘|‘||II|I||~|‘|||.I|||‘;||||||||,||. 3. Moving average crossovers (MACDs)

Moving average crossover models Reduces noise and captures changes and drifts in
sentiment over time.

PnL (News EarningsForecasts +5/-5/20/D/US) 4.  Cross-sectional rotation models
Absolute levels and relative rankings.

Go long the top quantile of assets with the highest
. values on a TRMI, and go short those with the
lowest values.

150 -

100 -

1 1 I 1
2000 2005 2010 2015

Cross-sectional rotation models



Moving Average Crossovers Capture Trends

Volume

S&P 500 (SPY) versus Sentiment TRMI MACD (200-500)

-0.028%
January 1999 through June 2017 U’WA

When short term
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Cross-sectional Models Capture Reversals

EXTREMITY ARBITRAGE
\ * Sentiment and news flow is non-linear.
oo J\(’ * Go long the top quantile of assets with the
S22~ f highest values on a TRMI, and go short those
10~ M with the lowest values.
e e : - * Rank by average over N-period average TRMI.
Date * Update rankings each N periods.

mp_soc_stress

* Plot equity curves.
* Assume no transaction costs

Studies performed by MarketPsych Head of
Research CJ Liu.



Arbitraging Leadership Sentiment

“[A]lward-winning CEOs
underperform their
matches by 15 - 26%
over the three years
following the award.”

~ Malmendier & Tate,
2009. “Superstar CEOs”

Short the most trusted (green) and buy the
least trusted (red) management teams.

Alphabet Inc Armazon.com Inc Tesla Motors Inc :;ci\.ranced MicrelOeices Ryder Systern Inc

Twitter Inc

Wal Mart Stores

Netflix Inc
Inc

Microsoft Corp Intel Corp Yahoo! Inc NVIDIA Corp. Boeing Co

Citigroup Inc

PnL (ManagementTrust -20/+20/100/Y/US)

I I
2000 2005

Verizon " o Bank of \
Exxon Mobil Communications Morgan  CiscoSystems Caterpillar . Moody's |PMorgan  General
Corp 2 Stanley Inc Inc Cerp Corp Chase & Co Motors Co
el Beems & € Salesforce.com Inc . Lockheed
Tiells Feree = € Buzz (Al €01 71 m MannKind Martin Starbucks e [ e [ Home
Corp orp Depot Inc
Coldman s Management Trust (All): 0.0139 Corp
Group Inc Sears . Costco Berkshire
Target Holdings Cigna Wholesale Oracle Hathaway urens
Corp Corp Corp Inc
AT Corp Corp Inc
nc L
ChewronMercka  LomiX SO Best Fitbit Oclaro S/ 0e"
s 2 T-Mabile corp o [z Therapeutics Power Buy Co e lne Armour
Anthem Inc Quane US Inc Holdings Inc Inc Inc Inc
Delcath
Systems Aetha e Box Inc PepsiCo SunPower: Nike
The Sprint Inc Krooger Inc Carp Inc
Mextel
Walt Disney Co Corp Amyris Sofro
McDonald's Inc Inc - American -
Corp . Chipotle i ines | UnitedHeaith Mo O" ey
VisaInc Groupon Mexican Group Grioup Inc Technology Images)
3M Co Grill'lnc Inc Inc
Ford Motor Co Inc Inc
Renewable
Energy Group Coca-Cola Liberty Palatin Goodrich
Inc Co Interactive ISr?cutterstock Technologies Petroleum Harris Amgen
Carp Inc Corp Corp Inc
1
2015




I11) Machine Learning
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Machine Learning Algorithms

* Neural nets (e.g., CNN and feed-forward architectures)
e Support Vector Machines (SVMs)

* Nearest Neighbors (KNN)

 Random forest (Decision Trees)

* Gradient boosting (ensembles of trees)

* Deep learning toolkits: Tensor Flow, Theano

* Later examples will show actual trading results from the bolded
techniques.



Offline while model
training updated

through mid-2016.

New investors
added mid-Sep.

-SHORT FUND LP

Growth of $1 in Live Trading, Daily Gross Account Returns

o
o
o

2

1.4000

1.3000

1

Relaunched

Stopped trading for

new investors,
continued trading

MONTHLY PERFORMANCE OF THE MARKETPSY LONG

VERSUS THE S&P 500: Sep 2008 - Dec 2011

V) Trading Results

1.8
1.6
1.4
1.2
0.8
0.6
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80-23Q
' g0-noN
' 80-P0
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benchmark account
at 2x leverage.

benchmark account.

1.1000
1.0000




Hedge Fund: Sep 2008 — Dec 2010

e Ran successful sentiment-based paper trading strategy from
2006-2008. Raised capital based on its success.

e Started the MarketPsy Long Short Fund LP.
* Launched Sep 2, 2008 and ran it through Dec 2010.
* Used Association Rules (up to 4-layer decision trees).



Association Rules to Combine Findings

* Generated via data-mining with a backtesting protocol.
* To prevent overfitting:

e Training on 50% of data

e 20% random tickers

 20% every fifth quarter

 10% most recent period,

A human “sanity check” (itself tested for accuracy).

e Example trading rules:

* Short on High TotalKeywords, High Liking, High Perfection and
Upwards Price Momentum.

TKover100|Liking p d3 10>-0|Perfection_p d3 10>-0|PR5d21d>0|PR10_a=0

* Long on High TotalKeywords, Good Accounting News with
Low Enthusiasm and Downward price momentum.

TKover100|Perfection_p d3_10<-0JAccountingGood n_a10>=0|PR10_a<-0|



Trading Example: AMR Overreaction

American Airlines SELL "l

BUY

20
Tl a—_
, L i /  Expressions of
] / fear about AMR
‘,. e stock.

0
> S S S g 3 S O S
R A 4 & @c@ & &

)

l. 4/25/09: WHO director declares “public
health emergency” regarding the “Swine
Flu”.

ll. Anxiety rises in AMR online stock
message boards about reduced travel
(see grey line).

. 4/27/09: WHO pandemic alert level to
Phase 4.

V. 4/30/09: MarketPsy bought AMR at
$4.81/share,

V. 5/6/09: MarketPsy sold AMR at $5.95/
share.

PAST PERFORMANCE IS NOT INDICATIVE OF FUTURE PERFORMANCE.
There can be no assurance that any investment program or fund described herein will achieve its objectives.



MarketPsy Long Short Fund LP:
Sep 2008 — Dec 2010

18 MONTHLY PERFORMANCE OF THE MARKETPSY LONG-SHORT FUND LP |
VERSUS THE S&P 500: Sep 2008 - Dec 2011
1.6
1.4
1.2
1 _
0.8 e
0.6 ——S&P 500 (With Dividends) |
Equity Curve (Net of Fees)
0.4
$8:8585255357§88:883858285832358:%4%°c¢s

PAST PERFORMANCE IS NOT INDICATIVE OF FUTURE PERFORMANCE.
There can be no assurance that any investment program or fund described herein will achieve its objectives.



Live Gross Daily NAV Performance*

Feb 22, 2016 through Feb 8, 2017 (then stopped)

Growth of $1 in Live Trading, Daily Gross Account Returns
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* Results depicted represent the gross daily account NAV and do not include management or performance fees.

There can be no assurance that any investment program or fund described herein will achieve its objectives.

PAST PERFORMANCE IS NOT INDICATIVE OF FUTURE PERFORMANCE.



RICHARD L. PETERSON

www.marketpsych.com

Media sentiment contributes to
systematic price patterns:

* Trends (underreation to information)
 Reversals (overreaction).

Beware of regime-dependent overfitting.
Long data histories are needed.

Predictive model utility may expire
within a few months of launch (alpha
decay).

If careful to condition sentiment with
other factor, balance risk and, prevent
overfitting, significant value emerges.



Disclaimers (Page 1)

Dr. Richard Peterson is the controlling owner and sole investment adviser representative of MarketPsy Capital, LLC. MarketPsy
Capital, LLC is registered as an investment adviser with the State of California. No other person or entity, affiliated or otherwise, is
qualified or registered to provide investment advisory services to potential clients.

An investment using our proprietary trading strategy is speculative and is subject to a risk of loss, including a risk of loss of principal.
No assurance can be given that the strategy will achieve its objective or that an investor will receive a return of all or part of its
investment.

The gross performance results discussed herein represent the performance of the strategy for an account managed by MarketPsy
Capital, LLC (the “Adviser”). Net and backtested data represent hypothetical results of the Adviser’s strategy and are included for
informational purposes only. The results shown reflect the deduction of: (i) an annual management fee of 1%, charged monthly; (ii)
an annual performance allocation of 20% of net profits, subject to a “high water mark,” and (iii) estimated transaction costs. Fees
and expenses were applied retroactively and do not reflect actual fees or expenses deducted from a client’s account.

Hypothetical and back-tested performance results have inherent limitations, some of which are described below. Back-tested
returns do not represent the results of actual trading and are calculated through the retroactive application of the Adviser’s model
portfolio and strategy configurations, designed with the benefit of hindsight. Since back-tested results do not represent actual
trading, they may not reflect the impact that material economic and market factors might have had on the decision-making
processes of the Adviser, if the Adviser was actually managing client assets during the back-test period.

NO REPRESENTATION IS BEING MADE THAT THE ADVISER’S STRATEGY WILL OR IS LIKELY TO ACHIEVE PROFITS OR LOSSES SIMILAR
TO THOSE SHOWN. IN FACT, THERE ARE FREQUENTLY SIGNIFICANT MATERIAL DIFFERENCES BETWEEN BACK-TESTED
PERFORMANCE RESULTS AND PERFORMANCE RESULTS SUBSEQUENTLY ACHIEVED BY FOLLOWING A PARTICULAR STRATEGY.

MARKETPSY CAPITAL LLC +1.323.389.1813



Disclaimers (Page 2)

In addition, back-tested performance 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 adhere to a particular trading program
in spite of trading losses could have material adverse effects on trading results. There are numerous other factors related to the
markets and to the implementation of specific investment programs that cannot be fully accounted for in the preparation of back-
tested performance results and all of which can adversely affect actual trading results.

Results are compared to the performance of the S&P 500 Total Return Index (the “SPX”) for informational purposes only. The
Adviser’s investment strategy does not mirror the SPX and the volatility of the Adviser’s investment strategy may be materially
different than that of the SPX. The securities or other instruments included in the SPX are not necessarily included in the Adviser’s
investment strategy and criteria for inclusion in the SPX are different than those for investments in the investment strategy by
client.

The performance of the SPX and the trade data used to create the back-tested returns contained herein were obtained from
published sources believed to be reliable, but which are not warranted as to accuracy or completeness. Unless noted otherwise,
pro-forma returns presented herein do reflect fees and transaction costs, but do not reflect net dividends, if any.

This material contains certain forward-looking statements and projections regarding the future performance and asset allocation of
the investment strategy. These projections are included for illustrative purposes only, are inherently speculative as they relate to
future events, and may not be realized as described. These forward-looking statements will not be updated in future.

The performance results shown were executed through the account of an affiliated entity of the Adviser and is not necessarily
indicative of typical investment positions using the proprietary trading strategy. It should not be assumed that recommendations
made in the future will be profitable or will appreciate in a manner similar to the results shown herein.

PAST PERFORMANCE, INCLUDING HYPOTHETICAL PERFORMANCE, IS NOT NECESSARILY INDICATIVE OF FUTURE RESULTS.



