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Abstract 1In this paper, we introduce the issue event search system in ‘SocialWisdom’, a decision
support system based on big data. A decision support system is a computer—based information system
that gives information and insight to help make decisions on financial and social issues. Existing
systems have given simply keyword frequency or keyword co-occurrence information. But ‘SocialWisdom’
gives information by extracting event templates from big data. An event template is a triple comprised
of subject, property and object. We propose methods to improve issue event extraction and ranking
based on knowledge engineering and statistical approaches. For event extraction, we introduce a
filtering method based on ontologies and an event-merging technique. For event ranking, we introduce
a ranking model based on the coefficient of variation. We have also conducted evaluation of the impact
of the coefficient of variation on the performance of event ranking.

Keywords: issue-event, decision support system, big data, socialwisdom
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Table 1 List of Event templates
Event Name Description Properties
Acquisition QA3 acquirer, beingacquired, date, price
CompanyCompetitor A7 companyl, company2
C;T{?j:ziizzg 71944 company, date, earning
CompanyExpansion 7148 company, date, expansiontype
Companylnvestment AEAF company, date, target, price
CompanyLegallssue HAolR(719) company_plaintff, person_plaintiff, date, company_sued
CompanyMeeting Atdug company, date, meetingtype
Company Technology B{7E company, technology
CreditRating A8 71 rated_org, date, rating_org
EmploymentChange AR5 person, date, positiontitle, organization
ProductRecall A Z product, date, company
ProductRelease AFZEA product, company, date, price
AdvertisingStart B product, date, company
Announce L1 organization, person, date, location
Award T4 person, organization, prize, date, product
EventOpen YA} event, date, organization, person, location
Investigate ZA} person, event, date, organization
LegalAct HA A organization, date, legalaction
MarketShare A A& company, date, ratequantity, product
PersonDie B person, date, reason
PersonTravel ogP=7F Person, date, destination
PolicyEnforce AR policy, date, organization
PolicyOpposition A Ak . .
P . policy, date, organization, person
PolicySupport A 2| A
PriceDecline 7} A&t o .
PriceRise FEpes product, fee, date, organization, pricechange
Recommend FH product, person, organization
StockDecline F7Vysher )
- . company, date, stockrisecontent
StockRise FIVE
StockList FAEA company, date
Vote F3/AA vote, date
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Product — ProductRelease - Company

Galaxy S3 ®-- LG :

Galaxy S3 —*—-IL LG :

Galaxy S3 * 1 Apple |

| Galaxy S3 |—————<| Samsung |
| Galaxy S3 |—————<| Samsung | Event Merging
| Galaxy S3 |—————<| Samsung |

Product — ProductRelease - Company

Galaxy S3 |—————<| Samsung

Event Filtering

a9 2 oWE Tl ot oIlE FEF oA
Fig. 2 An example of merging-based event filtering
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Table 2 Evaluation results of event extraction and event filtering
(P: Precision, R: Recall, F1: F1-Score)
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Average Before Filtering After Filtering
Sentence Event Event (Micro-Average) (Micro-Average) Filtering
Source .
Count Count Count in a Accuracy
P R F1 P R F1
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Tweet 806 757 0.94 0.628 0.240 0.348 0.640 0.218 0.325 0.621
All 2,730 3,875 1.42 0.682 0.358 0.470 0.707 0.346 0.465 0.722
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Evaluation Measure Model All News Blog Tweet
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Table 4 Evaluation results of event—filtering effectiveness on issue-event search

All News Blog Tweet
Issue-event search precision before filtering (%) 84.3 84.29 80.71 76.43
Issue-event search precision after filtering (%) 83.6 85.71 73.57 74.29

E 5228 £1 B FRYE
Table 5 Ratio of document duplication

(2012 12€¥€ 149 ~ 319 3 tlolElo)

Source Total Sentence Count Sentence count after filtering duplicate documents Duplication ratio
News 5,323 3,487 0.345
Blog 13,297 6,357 0.522
Tweet 32,965 9,389 0.715
3® 6 29 719= 10700l gk olg7 o|WE HA A4 Wl Prt
Table 6 Evaluation results of issue-event search for 10 keywords
ALL News Blog Tweet
Issue-event search precision before filtering (%) 71 739 79.2 64.4
Issue-event search precision after filtering (%) 70.2 75.2 85.5 68.2
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Table 7 The number of crawling documents (01-Oct-2011 ~ 31-Dec-2012)

T2 (news) B2 1(blog) E9H(tweet) Z3H(total)
A 5
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Fig. 7 An example of decision-making by using the issue-event search system
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