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Using Twitter Sentiment in
Automated Trading Strategy



The Main Question
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Is it possible to use Twitter as the sole source of trading signals?

| Strategy "SMA Study”, Configuration “S&P100, N+, 8,32, gap (o]
> File  Window B X
~ Reports
IHBEIRIEBIEX B g + | Range: | Date:|3/1/203400PM =[] & | symbol: T w | |4 Indicators| 3 | 2] Fun Again | (%) QuickSetup 28 % |, B | ¢ Analyze
: Bxport + | ] Consolidatz~ 700,00 LBar Chark: 2 min.—_AARL Price PR o0 3
[ =] SMA Study A
HI[C][2] emsParameters : ModuleKey: £s0.00 m M W}r WW §s0.00
Gy Chars B0 e A e = Y s
. 11/1/2011-3/1/2015 | SR " W, 550.00
[ |24 #1. Portfolio Chart - [11 500.00 JW M U 500,00
‘ o W I
= Reports
O5R= 450.00
[[] @ #1. SMAFactors JS ol
[ @ #1.5Mas — AAPL.SMAAARL
[] i@ #1. Trades 15000 150.00
[C] i@ #1. Orders
[ @ #1. Executions 100.00 100.00
[] 48 #1. Performance
[C] i@ #1. ByInstrument 50,00 . ¢‘| " | I [l [y ) l’ll i [ W W P
[C] i@ #1. ByPeriod M)LN
[F] @ #1. Drawdown oo LY ¥ f‘ﬁ. AR Y 'h Ay f \f W Y - y A1 0.00
[ i@ #1. Allocation w u hl \w V L ! I‘ 4 \IJ 1 u
BD@C?nsahdated Reparts -50.00 -50.00
[’ Performance
[ % ByInstrument — AAPL.Slowline = AAPL.Fastline
40.00 [J‘J\I ’JH 40.00
2000 L=y m-m el O et LN Y LLLL mm J“""W 20.00
~ \—'f:uj =TT H\)f/ =~ ‘vk’_f"_ﬂ»ﬂ ~J Yl W'—l L'
0.00 0.00
Lo0 b AAPL.Long Signal 1.00
Interval: [11/1/2011-3/1/2013] 0.80 o
0.60 0.60
Parameter Value ] 040 0.40
emsParameters  ModuleKey: ; Orders 0.20 0.20
PathToSMAStream E:x\Deltix\Strategies) 0.00 0.00
IntialCapital 100000 - AAPLShort signal
generateReports  True 0.80 0.80
BetSize 1000 0.40 0.40
fastSPeriod 15
SPeri 0.00 0.00
slowSPeriod 90 T May Sep Jan
HedaeBySPY True 2012 2013 -
Delay 2 |4 I, | r
—




N
(> DELTIX

Overall methodology

. Sources of data:

— Twitter-based sentiment feed from the Chicago firm, Social Market
Analytics (SMA)

— Historical price tick data for 100 liquid US equities (IDC)

. Technology — Deltix QuantOffice/QuantServer software:
— TimeBase
— QuantOffice

. Major steps of the research:

— Creation of the initial setup
— Analysis of SMA sentiment data
— Analysis of trends of sentiment data

— Validation of the main hypothesis that sentiment trends could be used
for the generation of profitable trading signals

— Creation and backtesting of a simple breakout strategy with opening
signals generated by sentiment trends



Social Market Analytics (SMA) Data
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S-Smre
§-Mean
Extracts All Signals for Remove Spam and Core Calculation Engine S-Delta
Designated Financial Duplicates, and Assesses Y for S-Factors and
Terms and Symbols Relevance. Aggregator Based on S-VOIatlllty
Indicative Tweets
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. SMA computes S-Factors on all U.S. securities that have sufficient and
relevant social media data (curated data)
. Positive S-Score levels are associated with favorable market sentiment,

while negative levels are unfavorable



SMA Data Schema in TimeBase
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SMA Data Stream in DCS TimeBase
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(*) SMA data is updated every 15 minutes
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Historical Price Data

Raw tick data from IDC is aggregated to 1-min “extended” bars.
BBO data was used during subsequent backtesting of SMA trading strategy
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Parameters of setup

* Intraday SMA Data from 1 Dec 2011 till 31 March 2013:
— More than 16 million messages
— Used a subset of data for 100 most liquid US equities

e Historical Price Data:

— The entire DCS data set contains more than 300 million1-min extended bars
which covers 750 most liquid equities and ETFs from Jan 2010 until today.

— Used a subset of data for 100 most liquid US equities from Dec 2011 until
April 2013 — around 20 million bars
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SMA trends and signal discovery

The original idea to use actual SMA scores to predict intraday price
movements of liquid US equities failed to generate the stable trading
signals (probably Twitter data already takes into account price movements
of equities and instead of predicting, confirms the fact of price
movements)

We decided to focused on studying trends of SMA data in combination
with overnight price gaps.

The basic “moving average cross-over” technique was applied to SMA data
and yielded promising results



SMA “cross-over and daily gap” signals

SMA sentiment curve
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“slow” MA (90 days)

“buy” and “sell” trading signals based on the “SMA cross-over” and “overnight price gap” rules
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Forward (EOD) return assessment for JPM
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Forward (EOD) return assessment for BAC
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Forward return distributions for all equities
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Positive and Negative Signals (277/208)
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Simple Trading Strategy:

cross-over of SMA and daily price gaps

We would like to use the “SMA cross-over with daily price gap” rule as a foundation for a
simple trading strategy.

goLong = smaFast[0] > smaSlow[0] && smaFast[0] >= 1 &&

DayOpenPrice <= 0.995 * prevDayClose;
goShort = smaFast[0] < smaSlow[0] && smaFast[0] <=-1 &&

DayOpenPrice >= 1.005 * prevDayClose;

We will examine four difference scenarios:

1) we will generate the opening signal either at 9:30 or 9:32 and

2) we will hedge our positions by SPY or not.

The strategy does not have overnight positions. They all are closed at the end of the
trading session.

The order execution is done using relatively conservative BBO mode —
buy by best ask price and sell by best bid price
The lot size for all trades is 10,000 USD.
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Long Short
Parameter All Trades Trades Trades
Net Profit/Loss 3,601.19 3,768.95 -167.77
Total Profit 9,058.92 8,316.09 742.82
Total Loss -5,457.73 -4,547.14 -910.59
Cumulated Profit % 3.60% 3.77% -0.17%
Max Drawdown -338.39 -338.39 -206.71
Max Drawdown % -0.33% -0.33% -0.21%

4-May-

Max Drawdown Date 4-May-2012 2012 | 3-Aug-2012
Return/Drawdown Ratio 10.64 11.14 -0.81
Drawdown Days % 62.46% 60.66% 89.79%
Max Drawdown
Duration 36 40 299
CAGR 2.80% 2.93% -0.13%
Sharpe Ratio 3.31 3.53 -0.73
Annualized Volatility 0.85 0.83 0.18
Sortino Ratio 6.17 6.69 -0.93
UPI 1.81 2.31 -0.05
Information Ratio 3.31 3.53 -0.73
Optimal f 388.54 422.1 -404.48
All Trades # 1598 1449 149
Profitable Trades Ratio 0.58 0.59 0.49
Winning Trades # 922 849 73
Losing Trades # 676 600 76
Average Trade 2.25 2.6 -1.13
Average Winning Trade 9.83 9.8 10.18
Average Losing Trade -8.07 -7.58 -11.98
Avg. Win/ Avg. Loss
Ratio 1.22 1.29 0.85
Average Profit per Share 0.08 0.1 -0.03
Max Conseq. Winners 21 20 7
Max Conseq. Losers 20 20 7
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Open Position at day open with hedging P iyt
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Open Position at 9:32 without hedging
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Long Short

Parameter All Trades Trades Trades
Net Profit/Loss 3,668.97 3,861.32 -192.34
Total Profit 8,788.86 8,073.09 715.77
Total Loss -5,119.88 -4,211.77 -908.11
Cumulated Profit % 3.67% 3.86% -0.19%
Max Drawdown -339.28 -339.28 -200.74
Max Drawdown % -0.33% -0.33% -0.20%

21-Feb-
Max Drawdown Date 4-May-2012 | 4-May-2012 2013
Return/Drawdown Ratio 10.81 11.38 -0.96
Drawdown Days % 62.46% 59.76% 89.79%
Max Drawdown Duration 42 42 299
CAGR 2.85% 3.00% -0.15%
Sharpe Ratio 3.31 3.55 -0.84
Annualized Volatility 0.87 0.85 0.18
Sortino Ratio 6.6 7.22 -1.05
UPI 1.77 2.13 -0.06
Information Ratio 3.31 3.55 -0.84
Optimal f 380.3 415.71 -466.28
All Trades # 1599 1450 149
Profitable Trades Ratio 0.57 0.58 0.48
Winning Trades # 915 843 72
Losing Trades # 684 607 77
Average Trade 2.29 2.66 -1.29
Average Winning Trade 9.61 9.58 9.94
Average Losing Trade -7.49 -6.94 -11.79
Avg. Win/ Avg. Loss Ratio 1.28 1.38 0.84
Average Profit per Share 0.08 0.1 -0.04
Max Conseq. Winners 21 20 7
Max Conseq. Losers 20 20 10
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Open Position at 9:32 with hedging 7 o comemmy
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Parameter All Trades Trades Short Trades
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Max Drawdown Date 13-Dec-2012 | 8-Nov-2012 | 1-Mar-2013
Return/Drawdown Ratio 9.97 9.41 -1
Drawdown Days % 66.67% 60.96% 89.79%
Max Drawdown Duration 39 42 299
CAGR 1.33% 3.03% -1.71%
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Side-by-side comparison of 4 strategies
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Hedging FALSE TRUE FALSE TRUE
Average Profit per Share 0.08 0.04 0.08 0.03
Information Ratio 3.31 3.72 3.31 3.3
Net Profit/Loss 3,601.19 2,089.43 3,668.97 1,711.99
Total Profit 9,058.92 11,376.36 8,788.86 10,922.18
Total Loss -5,457.73 -9,286.93 -5,119.88 -9,210.19
Cumulated Profit % 3.60% 2.09% 3.67% 1.71%
Max Drawdown -338.39 -126.02 -339.28 -171.73
Max Drawdown % -0.33% -0.12% -0.33% -0.17%
Max Drawdown Date 4-May-2012 4-May-2012 4-May-2012 13-Dec-2012
Return/Drawdown Ratio 10.64 16.58 10.81 9.97
Drawdown Days % 62.46% 63.36% 62.46% 66.67%
Max Drawdown Duration 36 39 42 39
CAGR 2.80% 1.63% 2.85% 1.33%
Sharpe Ratio 3.31 3.72 3.31 3.3
Annualized Volatility 0.85 0.44 0.87 0.41
Sortino Ratio 6.17 8.31 6.6 7.19
UPI 1.81 2.28 1.77 1.51
Information Ratio 3.31 3.72 3.31 3.3
Optimal f 388.54 845.22 380.3 812.9
All Trades # 1598 1842 1599 1844
Profitable Trades Ratio 0.58 0.55 0.57 0.55
Winning Trades # 922 1020 915 1019
Losing Trades # 676 822 684 825
Average Trade 2.25 1.13 2.29 0.93
Average Winning Trade 9.83 11.15 9.61 10.72
Average Losing Trade -8.07 -11.3 -7.49 -11.16
| Avg. Win/ Avg. Loss Ratio 1.22 0.99 1.28 0.96
Average Profit per Share 0.08 0.04 0.08 0.03 20
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Summary

Empirical analysis shows that trading signals based on cross-over of fast
and slow moving averages of SMA sentiment data generate reliable
intraday forward returns

A simple intraday strategy based on these signals has alpha potential and
is a candidate for further research

Additional refinement techniques based on the time of entry and hedging
could be applied to optimize the performance of the original idea



