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N 300

302
Obtain News/Social Media (e.g., documents,

messages, other content) from internal and/or
external sources

304

Apply pre-processing to obtained information to identify
embedded metadata or other descriptors, process text, words,
phrases and attribute relevance to one or more companies

306

associated with obtained processed information as it

Apply sentiment analysis and arrive at sentiment score
relates to companies of interest identified therein

308

score or indication or a derivative score or indication

OPTIONAL: Apply a risk taxonomy to arrive at a separate
related to a green score or composite index

310

Apply a predictive model using the sentiment score to arrive at a green
score, e.g., to arrive at a predicted condition or price behavior associated

with each company

312

For a set of companies each having a green score, generate an expression of a
composite index of the set of green scores, e.g., the index representing predicted
behavior and/or a suggested action to take in light of the predicted behavior (e.g.,

buy, sell or hold) of the corresponding set of stock prices

FIGURE 3
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Social Media
Blogs
Twitter
RSS
Gigaom
NWCleanTech
Websites
WSJ.com
Lesoir.be
CNN.com
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Data Sources
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t P = Q

t; P

ty Q | <j<Kk
Figure 8

METHODS FOR RISK IDENTIFICATION

(A.1) Regular patterns over surface strings and named entity tags

Identification of words frequently associated with “risk” (and a set of
{A.2) human-provided seeds) using clustering/information theory {(e.q.,
PMI, likelihood ratio, etc.)

(A.3) Risk-indicative sentence clustering
- Extract sentences containing an organization "ORG" named
entity
- Cluster sentences based on words, e.g., named entity
recognition "NER", and specific features
- Features:
risk gazetteer {&.g. one list from (A.2) per risk type)
specuiative language: future time references,

{B) Alternative: variant of machine learning techniques

Figure 9
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Title:  Cholesterol drug cuts amputation risk for diabetics

URL:  hitpfwww reuters comdarticle/healthNews/idUSTREBAKEQZ20080522

TS

v S R Teees Dl gy,

w0 lxﬂ\iit !“‘him of ampe station fm umLcum E.s}f A% L ‘.-h as jf.n ‘E.k-_\i..rc.-l.ai, a
study has fouad.

"!"'Eu stucty was published ina xp&ﬁi&% edition oo diabetes by The Lancet,
which incladed another study on how rigorous monitortng a nd control of
blood sugar reduces heart attacks,

T the fiest study, vescarchers in Australia ran & Soycar wial involving
9,795 dighetic pationts. 4,893 of thom were given fonofibrate, produced by
Belgian drugs maker Solvay, while the rest were given & placebo. ..

Risk: P "Cholesterol”, Q: {Holder: "diabetics”, Targel: "amputation risk"},
RiskType: health, polarity:+

Figure 10
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Titlg:  North Korea lausnch may risk more than condemnation: US.

URL:  hitp/iwenw reuters corvarticle/worldMewsAidUSTRESZPLCRZ0080326

R A & \\g». N S5
REUTERS
F % B R ¥ Rw e

North Korea launch may risk more than

condemnation: U.S.
Th Mar 26, 2008 1 (8o BOT

condemnation or "worss' ﬁf it were to cau}; thrg}u;ah mth p[a.ns for &
space launch that the United States suspeots 1s cover for 8 ballistic
iile prograva, LS, Director of National Intelhgence Dennis Blasr

sard on Thursday.

Blair also told reporters that North Korean leader Kim Jong-H had @
sodid wrip ont power after recovering from g suspoctad siroke fast vear
amd it would be unrealistic to expect anyone olse in the comnry to be
able W seize power.

{Reporting by Randall Mikkelsen; Editing by Eric Walsh)

Risk: P:"North Kores launch”, Q: {MHolder: "North Korea®, Targel: "more than
condemnation: U.8.,
RiskTyps: political, polarity:-

Figure 11
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ANALYSIS-Bolivia holds key to lithiom, the battery car metal

SaTve s DR

T Spr 4, DS 3o BRT

* Lt demand 6 outstrip other battery metals

* ining Bolivia's Hehium weahth won't be casy

# Fleetric cars to fuad the moresse i Hinm

By Michael Tavior

LONEON, Apeil §4 { Reuters) - Minor metal
material for batieries and vital for electrie framsport, bt supplving any spike i demand cosdd be
franght with ditficulties.

Belivia, a poor bwt resource-tich country governad for the past three yawrs by fefiist Bve

i [ 5.4 arnid

e
pl

4, I kS

§ preelion Loames,
big business < having

wn deposity at wbout

he United States am

ey

Maorales, has sbout 530 pereent of the world's lth
Bt Morales hus an pnvaxy relationship with 1
alreasty national
"H's Bot opren o investment,” wad Cha
"I veu cant got sgreomend from the Boli
be sble 10 get by and develop the projects.”
"Ewould be cautions ... the geology is pretty straight forward, it

ved energy, maning and telecommmanications oo

Evslution Secud

ernet, @ 2
av avidorivies, then so major miniag company would

s Just the politics of getting in

3
& &

o develop the sese”
Drespite Morales” andi-capitalisy rhetoric, some ndners are already vying for control of
the amount produced corsanthy in the country negligible.

approximately FGB00 toanes 1n 2068

vile comsmumption was a1tk leher et TS 000 tonne

sk, ark ankadyvst al Virval Metals, adding that the metal &
ot hard rock.

as Bodivia will ms

Figure 12
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Exampde 4:

Defindions;
A PATTERN is an abstract represendation of a sel of sequences of lokens.

A FILLER is a sequence of tokens corresponding to the wild camds in a patiern,

1 W {+) then {+)

Text:  If they apmly military action, then the ol pricas will surely go up.

This regular expression matchesidescribesireprasentsfs able o extract & sequenps of wond
fvy the worsd "then”, Glovwsd By another tokien segqusncs of length ovis of longsre. The baxt
parts corresponding to the two parenthesis pairs (7 [L.] 1) is stored in vegisters 51 and 52,
respectivaly.

i thix sxamplss, the Hilsrs ars
31 = they apply military action,
$2 = the ol prices will strely Go U,

Figure 13

Exampie 5;

Befinttions:
& PATTERN is an abstract representation of a set of sequences of lokens,

AFILLER is a sequence of tokens corresponeding to the wild cands s a pattem,

{2 WedPRF axpectVBP P=™ 0T ba/VR negativelyRE 7 DN Q= §

oy
=l
S

We anpact of prices o be negatively impacted by the amernging orises i the Midd
East.

Text:

Figure 14

12714
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A FILLER is a sequencs of tokens cormsponding to ths wild cands in a patiom,

Fattean (3

{ROQOT

(S
{NP (PRP We})
{(VF (VBP axpect)

S
WP )
(VP (TO o)
(VP (VB be)
(VR
(ADVE )
(VBN impacted)
(PP {IN by)
{Np
(NP *)
(PP {IN in}
{WP RN
- B

Wa expect ol prices © e negatively impacisd by the amerging crises i the Middke

Teext: _——

The parametric parse ree 15 a synlachic analysis with placehaolder symbols ™ that stand for
arbitrary sub-cons 15 of the type indicated (8.0, "INF )" means any noun phrase). The
grammatical categories shown in the example are PEMN treebank classes.

Figure 15

13714
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TN
B s an shetract reprasentation of a sot of sequences of Wokens.

A FLLER is a sequencs of tokens corrssponding o the wild cands in a pattern.

Battom {41

nsubfiexpectd, 11 +

-, 31+
asubipasasiimpacted-g, "4} +
aux{impacted-8, -5} +
auxpass{impacted-8, be-§) +
arhemod{impacted-8§, 7-¥} +
xegmplexpect-3, impacted-8} +
det{*-%, 10y +

amod{®-10, "~ +
agent{impacted-B, *~12} +
det{*~18§, 14} +

andt-18, 15} +

This dependency template compises a sequeancs of binary greammatical depandenacy
relationships Detwean words, ™ represents a placeholder, Le. any word i3 parmissible in the
steuctural constallalion apacifiad for the patters o match a plece of fext,

Figure 16
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