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 Founded in 1981

e 325,000 Terminal subscribers

e Customersin 170 countries

e QOver 19,000 employees in 192 locations

» Over 5,000 software engineers/programmers

* More reporters than The New York Times +
Washington Post + Chicago Tribune
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Understanding Natural Documents

Increase in the net interest income in Portugal with the improvement

in cost of deposits, although impacted by lower loan volumes n

Net interest income

{Miltion euros)

014 1HI4
wAQd Vs 1H13

* Met interest income increased quarter-on-quarter and year-on-year, driven by the main
effects:

o Cost of deposits: consistent reduction of term depasits spread which positively impacts
net interest income

Loans volume: loans volume reduction still penalizes net interest income

]

Duration (minutes)
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News Moves Markets
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Monitoring News

90(60) Save preferences

) Options - Page 1/18 Market Moving News
Date Range & -[POEEN 2 Sources [N - ™ Display Pre/Post Trading
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| Wire Time Ticker % Chg Headline
10) ....[BN |02/05 10:33 KEX US | +1.14% #S&P: KIRBY TO BBB+/WATCH NEG FROM BBB+/STABLE -
11) .. BFW 02/05 10:07 NOW US | +4.36% '#*CISCO IS SAID TO HAVE LOOKED AT SERVICENOW, RED .
12) a1 BFW 02/05 10:07RHT US | | +5, ”’20_*CISCU IS SAID TO HAVE LOOKED AT SERVICENOW, RED ...
13) a1 BFW |02/05 09:47 BSX US | +1.97% *JANA PARTNERS SHOWS NEW STAKE IN BOSTON SCIEN...
114) ....BN |02/05 09:47 KMX US | CarMax Reader Demand Jumps: Trading Volume High
15) .....DBF |02/05 09:34 ELG GR | +5.56% | DGAP-Adhoc: Elmos Semiconductor AG: Positive devel...
116) .....DBF |02/05 07:33|EIN3 GR | +2.67%|DGAP-News: Einhell Germany AG: Preliminary financi...
17) .. BN 02/05 07:01 GAW LN | +6.07% *GAMES WORKSHOP GROUP GOOD GROWTH TRENDS HAV...
118) 4..|BN  |02/05 06:20|SPNO DC | +1. ﬁ“’;‘a’Spar Nord Upgraded to Hold at ABG: PT 77 Kroner
19) 4. BN 02/05 06:00 FABG SS | +0.86% *FABEGE FY RENTAL INCOME SEK2.28B, EST. SEK2.26B
20) u.. BN 102/05 04:57 |CLAR IN | +1.18% #CLARIS LIFESCIENCES - PUBLIC ANNOUNCEMENT-DELI...
21) 4. BN 02/05 04:36 IFCI IN | +4.31%*IFCI 3Q LOSS 1.8B RUPEES
22) .....BN |02/05 03:48 TRG‘Y‘D TI +3.44% | *TURKEY'S TORUNLAR GYO BUYS ISTANBUL PROPERTY ...
23) ... BN 02/05 03:45 CPBI IN | +1.78% *CENTURY PLYBOARD 3Q NET 466.6M RUPEES
'24) a.. BN |02/05 03:21|LELA IN | *INDIA TOP COURT ASKS HOTEL LEELA TO PAY 2.6B RU...
25) u.. BN 02/05 03:08 WLDL IN *WESTLIFE DEVELOPMENT 3Q NET 77.5M RUPEES VS 17....
26) ....BN |02/05 02:52EVRIN IN | +1.61%|*EVEREADY INDUS 3Q NET INCOME 209.4M RUPEES
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Market Moving News : High Speed Data Feed
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Building A Market Moving News Classifier

Supervised learning setup

— Training data: news stories + positive/negative labels
Did this precipitate a price reaction?
Positive labels are MMN events
— Model will provide a probability of price/volume move given a headline

e Defining a positive MMN event
— What constitutes a market move (anomaly)?
— Aligning news headlines to that move (relevance)

* Find stories tagged with the ticker in the [-5min, +2min] window around the beginning of
the anomaly

e +2 minutes because we might not have the breaking story, but might have similar stories
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Negative Examples
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Is this Market Moving News?
*JAPAN POST PRESIDENT SAYS CO, WILL “TOMNE DOWwMN' OMN MEBAS: NIKKEI
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Is this Market Moving News?
*JAPAN POST PRESIDENT SAYS CO, WILL “TOMNE DOWwMN' OMN MEBAS: NIKKEI
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Is this Market Moving News?
*JAPAN POST PRESIDENT SAYS CO, WILL “TOMNE DOWwMN' OMN MEBAS: NIKKEI
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. A .225,:.
i, 3span post Pres. Wants to “Tone Down’ MaAs After Toll: Nk :
00:00 00:15 00730 00+45 01:00 Mﬁl’:gﬂ 01330 o145 02:00 02:1 By Go Onomitsu
wira [Tima Headline (Bloomberg) -- Japan Post Holdings President Masatsugu Nagato says the

W) BN |[06/09 01:20:08  |[+JAPAN POST PRESIDENT SAYS CO. WILL “TONE DOWN' ON M2AS: MI company will “tone down™ acquisitions both in Japan and overseas, Nikkei reports

in an interview with the executive, reversing the company’s stance of proactively
seeking takeovers.

= Nomura Real Estate, which was previously reported to be Japan Post takeover
target, erased gains, falling as much as 5.9%

» NOTE: Nomura Holdings was in discussions to sell its stake of about one-third
in the brokerage’s real estate unit to Japan Post, people familiar told
Bloomberg News: Link

» NOTE: Japan Post in April said it will book a 400b yen writedown on its
acquisition of Toll: Link

S X e » Related story: Japan Post Is Still Interested in M&A After Toll Holdings Loss:
e L Link



MTCH from 05/01 — what happened?
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Monitoring Sentiment

All Companies - - b save Bloomberg Social Velocity Monitor
Market Reaction |]]] Stronger
Equity Option News a
M Time] Company MName Price %Chg A AVAT  Volm A Volm Snmt Headline
10} o 15:22 | INDUSTREA ACQU 10.28 .39% -99.5% Mo recent news headline
11) W 15:21 | MICROM TECH 39.60 -2.99% 3.9% 200676 2.6% B InvestorPlace: High-Level Measures for Q...
17} o 15:21|GILEAD SCIENCES 79.00 -3.34% -.1%| 55956 -7.6% I Merdk: Lawyer Misdeeds Don't Justify Kil...
13) 4. ¥ 15:20|PROCTER & GAMBLE 81.75 -2.97% 72.1% 31540 -1.3% I Amazon, Netflix, P&G Try to Make $5 Mill...
14) al. ¥ 15:18 |NVIDIA CORP 217.01 -7.07% 91.6%| 117735 -18.9% W MWNvidia Shares Fall 6.1%: Volume More Th...
15) W 15:15 | ACADIA PHARMACEU 27.33 -5.63% -15.2% 1305 -68.6% Mo recent news headline
16) ¥ 15:15 VERICEL CORP 6.70 -11.84% I 36 -35.9% Vericel to Present at the BID CEQ & Inve...
17 ... ¥ 15:00 DOWDUPONT INC 67.51 -4.77% 117.6% 19459 49.8% | DowDuPont Down Most in 2 Years, Paces...
18) ¥ 14:57|ETHAN ALLEN 23.80 -2.458% -8.0% 157 115.0% MNo recent news headline
19} .l ¥ 14:56| BANK OF AMERICA 29.79 -6.74% 88.2% 570583 59.9% Bank of America Cuts Gas Estimate as Pr...
20) ¥ 14:483 VIKING THERAPEUT 5.52 -9.06% 228.2% 327 138.56% No recent news headline
i) W 14:45|SPIRAX-SARCO ENG | 5595.00 -.89% S54.0% Mo recent news headline
22 ¥ 14:26 FORTINET INC 44,23 -1.58% 45.5% 5199 212.4% B PREVIEW CYBERSECURITY 40Q: High-Deman...
3 ¥ 14:22 DROPCAR INC 2.34 -B.95% -11.9% Dropcar, Inc. | Alpha Capital Anst: SC 13D
) ¥ 14:18 | STEELCASE INC-A 14.75 -3.91% 14.0% 25 -86.9% Steelcase Inc | Wolters Kate P: 5C 13G/A
25 il ¥ 13:56|EXXON MOBIL CORFP 79.52 -5.93% 153.3% 105014 148.3% N Big 01l Stocks Fail to Attract Buyers as S...
26) ¥ 13:54 ADVANCE AUTO PAR 111.51 -2.12% -4.2% 720 -54.0% ADWVANCE AUTO PARTS INC: 4 20158-02-01
) ¥ 13:49 | HIMAX TECHNO-ADR 7.68 -10.76% 24.8% 11358 1.9% Mo recent news headline
28) W 13:30|TABLEAU SOFTWA-A 80.63 -4.02% B83.8% 5287 115.6% | Street Insider: First Analysis Remains Eq...
29 a9 13:26|BITCOIN-INVEST 9.80 -18.33% 56.8% Mo recent news headline
30) ¥ 13:25|SOPHIRIS BIDO INC 1.97 -7.94% 146.5% Mo recent news headline
) ¥ 13:24 | EVERSOURCE ENERG 53.79 -.94% 5% 31 -75.6% Mo recent news headline
3 ¥ 13:24|F5 NETWORKS 137.84 -4.36% 41.4% 2716 36.8% F5 Metworks Shares Down 4.5% Outpadng...
B ... ¥ 13:24|ALLERGAN PLC 166.52 -3.47% 33.8% 16317 40.6% PREVIEW ALLERGAM 40: Migraine, Esmva ... |~
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Sentiment Analysis
Sentiment analytics data is provided in two ways:

1. Story-level sentiment
— Generated in real time upon the arrival of news stories or tweets
— Score: 1 for positive, -1 for negative, and 0 for neutral
— We generate three way confidences - interpreted as probability

2. Company level sentiment
— Weighted average of story-level sentiments — aggregated at daily and intra-day
intervals
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Sentiment Aggregation Methods
We take all stories tagged with a particular company:

1. Each news story or tweet is scored with “confidences” C,, C_, C, for positive,
negative and neutral sentiment respectively

2. Story specific sentiment (polarity score): St = C: —Ct

3. Sentiment Average:
Bt _ghiei-ch
K=™N N + T b

4. Sentiment dispersion = Inter-story variance + story-specific dispersion
Simplifies to: C, + C_ — u?
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Sentiment vs. Contemporaneous Return

The daily sentiment score is constructed using story level sentiment data over the
24 hours period, and calculated around 9:05 AM every day

News

0.60% : 0.60% Twitter .
Linear regression —— Linear regression
§  Bucket 95% CI § Bucket 95% CI
0.40% 0.40% [ |
0.20% - { . 0.20% ; i {
N i N
0 S 0 i
o 0.00% = o 0.00% ¥ -
: B ;
; { ;
0 0 {
- = 0 > = =
020% Slope = 0.48% 0.20% i Slope = 0.67%
p-value = 0.0 p-value = 0.0
0.40% 0.40% {
0.60% - - ‘ . NI 0.60% ‘ ‘ ‘ : ‘
0.0 02 04 06 08 L0 < 0.0 0.2 0.4 0.6 08 1.0

Sentiment Quantile e len Sentiment Quantile




Strategy: Daily long-short

Does the market efficiently price in sentiment information?

o Strategy
— Each day before market open, rank all stocks by their daily sentiment

— Three variations:
1. HML 1/3: Long top 1/3 and short bottom 1/3 stocks
2. HML 5%: Long top 5% and short bottom 5% stocks
3. Prop: Positions proportional to the difference of sentiment scores from its cross-sectional mean

— Create portfolio at market open and close out at market close

We backtest the strategy for Russell 2000 stocks from Jan-01-2015 to Jul-31-2016
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Russell 2000 — combining news

Equity curve of Sentiment portfolios

120%
News Only

— Twitter Only

— News + Twitter
100% |- — Index ETF
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-20% I I i I I I
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and social
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Equity curve of Sentiment portfolios

news_new_value
— twt_new_value
— news_new_value + twt_new_value
— news_replicated + twt_replicated
— news_new_value + twt_new_value + dispersion
— index

Feb 2015 Apr 2015 Jun 2015 Aug 2015

Dec 2015 Feb 2016 Apr 2016

With Transaction Costs
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More Broadly

Data for Good Exchange & CPEDS

Shift Commission on Work, Workers,
and Technology
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