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Knowledge Graphs for Global Events

Events, Supply Chains & EventKG
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Events & Supply Chains

1. The COVID-19 Pandemic Rl g s

2. computer chipraceoryrie O Global Events That Have
o When: March 2021 | Where: Japan Disrupted the Ma“ufacturing
Supply Chain

3. Brexit
Sep 20, 2021 « Aptean Staff Writer

o When: January 2020—present | Where: UK

4. The Ever Given Shipping Container Blockage

o When: March 2021 | Where: Suez Canal, Egypt
5. Drou ght © |  SupplyChain Manufacturing Covid-19

o When: 2021 | Where: Taiwan

6. The Big Freeze
o When: February 2021 | Where: USA

https://www.aptean.com/insights/blog/6-events-disrupted-manufacturing-supply-chain
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EventKG: A Multilingual Event-Centric Temporal Knowledge Graph

e 1.7M events and more than 8M temporal relations

o 2nd inauguration of Barack Obama
o “The Space Shuttle Challenger is launched on its maiden voyage”
o Jennifer Aniston, married to, Brad Pitt, [2000-07-29,2005-10-02]

e Integrated data in 15 languages with provenance information

e https://eventkg.I3s.uni-hannover.de/
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EventKG Sources

WI KI DATA Yeg'k'gvledge

Cross-domain knowledge graphs

N

Wikipedia Current
Events Portal

WIKIPEDIA

The Free Encyclopedia

Textual knowledge bases
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Example Query: Natural events that affect companies

Which pairs of natural events and companies are most related?

SELECT ?eventLabel ?companylLabel (SUM(?links) AS ?count)
WHERE {
?event rdf:type/rdfs:subClassOf* dbo:NaturalEvent .

’relation rdf:subject ?other .
’relation rdf:object ?event .
’related rdf:type dbo:Company .
?’relation eventkg-s:1links ?links .

?event skos:preflLabel ?eventLabel .

’related skos:preflLabel ?companylLabel .
} GROUP BY reventLabel ?companylLabel
ORDER by DESC(?count)
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Example Query Results [Tovota profit slides on Janan
Fukushima Daiichi nuclear power plant
__eventLabel companyLabel count operator 'ignored tsunami warning'
2011 Tohoku
earthquake and £
i ~[Earthquake damage lands
1923 Great Kanto . namel IS Q nyo in the red @
Sharp Corporation earthc

earthquake

y ge b - Q\ DECEMBER 21, 2004 CO
1906 San — w BY YOSHIKO HARA [ .

e ying

Francisco Munich Re TOKYO Sanyo Electric Co. Ltd. estimated the cost of earthquake damage at its

earthquake

2011 Tohoku

earthquake and
tsunami

2004 Chuetsu
earthquake

O

Niigata semiconductor fab last October at about ¥87 billion, or $837 million, further

Bleroding its financial performance in the current quarter.
» \- . - ..F',‘
“— C— o : o; v

‘&4

Tokyo Electric Power
Company

r.
l
-
0 The Fukushima Daiichi plant as the tsunami approached. Seawater flooded power lines, causing

a meltdown in three of the six reactors. Photograph: Reuters
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Knowledge Graphs for Global Events — Conclusion

e Modelling events in knowledge graphs can help get an understanding of disruptions in the market

e Open Questions / Challenges
o How to get and deal with dynamic information?
o How fine-granular does event information need to be?
o Can we predict events? Can we predict the effect of events?
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Example Applications of EventKG

Visualisation and Interaction

George Clooney

Brad Pitt

Enter a query.

1920 1930 1940 1950 1960 1970 1980 1990 2000 2010 2020 Clooney

Yes, all three of them
received the Golden
Globe Award,
Furthermore, all of them

were nominated for an
Oscar. Business events
between the persons are:

2 Golden Globe Award

Anomaly Detection

Question Answering

Question: Who was the commander of Capture of Yanbu in 1916 and resided in Medina
Answer: Husayn ibn Ali

1.0 -

0.8 4

0.6 1

0.4 +

0.2 -

0.0~

Nov. 4, 2008:
Elected as the VP

Jan. 3, 2008:
Bdcame the VP candidate

Nov. 6, 2012:
Re-elected as

the VP

Nov. 8, 2016:

Election year

Nov. 7, 2020:

JOE BIDEN

Elected as

the President

W0d 1 /1581 3168 /1530 29

2 Academy Awards

Barack Obama

Barack Hussein Obama Il ( (listen); born August 4, 1961) is an

American politician and attorney who served as the 44th f < »
Bl president of the United States from 2009 to 2017. A member of p

the Democratic Party, Barack Obama was the first African E f

American president of the United States. He previously served as

¥ aU.S. senator from lllinais from 2005 to 2008 and an lllinois state
senator from 1997 to 2004. (Wikipedia)

Leaflet | Map data © OpenStreetMap contributors, CC-BY-SA,

Timeline ¢

Candidate Democratic Party presidential primaries, 2008
United States Senate election in lllinois, 2004
United States presidential election, 2008

United States presidential election, 2012

Educated at
Jan 20, 2009 - Jan 20, 2017

Position held:

Harvard Law School President of the United States
i |
Position held |President of the United Stat

Related Persons Events
nto « y Jul 27, 2004: Barack Obama gives the Keynote speech at the Democratic National Convention, launching his career on the national stag
« ¥ Aug 6, 2004: U.S. Senate election, 2004: Alan Keyes, a resident of Maryland, indicates he will seek the Republican nomination for the Il
against Barack Obama.

« fFeb 10, 2007: United States presidential election, 2008: Senator Barack Obama (D-IL) officially announces his candidacy for president d|

Husayn
e 0 1 0 L

Yanbu ibn Ali residencebCMioding

"
\acs ac
. Ty ;3’ \/J,-\connnan - =
Hejaz & e, du\* Battle of
Vilayet & ey (o8 Alvar Karbala
= o Hejaz
/e oated™ " Arab ~om\“*’“d°w
i __—particiP Revolt

News Analysis

Photo

A

by Jere Keys (CC BY 2.0) Las Vegas

My going away
party when
| moved out of

My going away

party when

I moved out of

Putney

Latif, Shahid, et al. "Visually connecting historical figures through event knowledge graphs." 2021 IEEE Visualization Conference (VIS). IEEE, 2021.

Gottschalk, Simon, and Elena Demidova. "EventKG+ BT: generation of interactive biography timelines from a knowledge graph." The Semantic Web: ESWC 2020 Satellite Events: ESWC 2020 Satellite Events, Heraklion, Crete, Greece, May 31-June 4, 2020, Revised Selected Papers 17. Springer International Publishing, 2020.

with David Cameron PER 0.

he was asked whether _ should remain

inthe UK LOC 0.76 or leave. [..] (504 words)

[..] Steven Gerrard PER0:85| believes he proved he 'is not
finished yet'’ after his tenth Merseyside derb! ‘

| in Brussels -

.ffr'

Photo by Ruaraidh‘GiIIies

Photo by The White House

(public domain)

(CC BY-SA 2.0)
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Knowledge Graphs for Global Trade

Trade-based Money Laundering, Company & Trade Data, Red Flags
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Trade-based Money Laundering (TBML)

e TBML is the process of disguising the proceeds of crime and moving value using trade
transactions to legitimize their illicit origins. TBML involves the exploitation of the international
trade system for the purpose of transferring value and obscuring the true origins of illicit wealth.
TBML schemes vary in complexity but typically involve misrepresentation of the price, quantity,
or quality of imports or exports.

https://www.fico.com/blogs/tbml-what-trade-based-money-laundering
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Trade Based Money Laundering — A Massive lllicit Flow

e Estimated money laundered globally is 2 - 5% of global GDP per year, or USD $715 billion - $1.87 trillion?
® Special case: brand protection
o Counterfeit products often deceptively resemble the original

o The quality of plagiarism isn’t calculable

e A problem for people and institutions

o Consumers, manufacturers, banks, law enforcement agencies ArTificial inTelligENce for the deTectlon
of trade-based mOney lauNdering!
> There is a global lack of a scientifically based understanding of how illegal ATTENT'ON!

transactions can be recognized and what patterns they follow

Al

L https://www.europol.europa.eu/crime-areas-and-statistics/crime-areas/economic-crime/monevy-laundering
https://www.schaeffler.de/en/products-and-solutions/brand-protection/

Knowledge Graphs for Global Events and Trade 12


https://www.europol.europa.eu/crime-areas-and-statistics/crime-areas/economic-crime/money-laundering
https://www.schaeffler.de/en/products-and-solutions/brand-protection/

_Q L3S

Company and Trade Data

®E Converse
Country: United States

36 shipments from Ningbo Shenzhou Knitting
Co., Ltd. to Converse

Company Profile | Buyer

Ningbo Shenzhou
I’ A ,}:-T
Knitting Co., Ltd. o0

https://sayari.com/product-features/

@'Uniqlo Canada

@Converse

@'Agron Inc.

Qingdao Jifa
Tm Textiles & Garments Ltd.
Uniglo Co., Ltd.

Chenfeng (Jiangsu ) Apparel Co., Ltd.
Goldfame Star Enterprises (Cambodia)

PT Glostar Indonesia
Vinh Long Footwear Co., Ltd.
Producer Aurora Vietnam Industries

Everbest International Investment

Asian Sourcing International Ltd.
China Jiangsu International Group

Zhejiang Hepolilo Socks Industries

Xiamen City Spark Imp. & Exp. Co., Ltd.

PEEEE® @®®®®

Haining United Socks Co., Ltd.

®

Ningbo Shenzhou Knitting Co., Ltd.

Yangzhou Baoyi Shoes Manufacturing Co., Ltd.

e We need to model large datasets of company and trade data to understand TBML patterns
e Trade data: Shipments, seller, provider, price, ...

Company data: Address, revenue, ownership...

="
™~ -~

ST04INOD

LOCATED IN

e
—_— ——

BIG
BUCKS LOCATED IN SEATLE SUBREGION OF
CAFE

ST04INOD

—_ ---

GLOBAL
INVESTMENT _ LOCATED IN

WEST BAY  SUBREGION OF CAYMAN
INC. ISLAND

https://www.linkedin.com/pulse/reasoning-big-knowledge-graphs-choices-pitfalls-proven-recipes-/
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Company & Trade Ontology Example Trade Data Graph

F— S so:BuyAction so:Product
_ dcterms: ? ?
auhsMcﬂption _
Transaction7 » Product10
[attProduchategocy]
— WL att:product selle provider category
T Category
: so:volume att-offers [ ;
sd:string |« so:Product ]1 so:Website d:anyURI
— A - S - Company3 CompanyO ProductCategory3
xsd:string att EANNumber
' OrOv fLadin fUnladin label
att:tradedProduct SXEpovcer s0:subOrganization portOfLading portOfUnlading abe
xsd:string
name xsd:string DostalCid . -
so'startDate [ ] SOmeeer x = r Tso'pos & City0 City2 Electrical machinery and
xsd.dateTime [€— Lso:Trade_.m:m- n e ::[so:Organisation S0 address ’t so:Postgﬂddress J equipm ent thereof;
: att SSanCMﬂ{‘ SRS
att:portOfLading att-portOfUnladin xsd:bool '
= : <t hasBomdMenber att:hasShareholder Seoumtry label locatedinCountry
, ] 50. . :
[ so:Person i) nationality » so:Country ZurICh C ountry3

: - N
so.Country so.lfl%rga;)ed ,( so:PlaceJ att:isPEV attisSanctioned
—
[ j' label

so:longitude so-latitude so: address xsd:boolean xsd:boolean

xsd:float xsd:float [ so:address J so:namei Switzerland

xsd:string
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Examples of Red Flags to Detect Suspicious Patterns

e "If the entity is sanctioned” SELECT ?organisation WHERE {

organisation rdf:type so:0rganization;

att:isSanctioned true .

e "If the entity is connected by trade to a sanctioned entity"
e "If the weight of a traded good mismatches the average in its product category”

> Next step: Inference of new patterns
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: .
Bias

Knowledge Graphs for Global Trade — Conclusion

e Brand protection is an important aspect of supply chain security

e Open Questions / Challenges
o Large amounts of different datasets needed
o Evaluation is difficult and training data is hard to get
o Sensitive area
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Example Scenario

Resilience through Unique Codes
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SCHAEFFLER OneCode

A -
g S
P 2w

i.}. LN - ,,
SONT ‘I‘IV.' '

OND/71B/VVe

> Al . N .

M o 5 3 )

e Schaeffler: German manufacturer with
o > 200 sites in > 50 countries
o > 40.000 different products

e How can Schaeffler identify fake products and follow their distribution?

e OneCode: A unique code for each product

I X-nire

e Global database of codes «} oi2mon 1 ozares o20oNog1/0022092563

NU2215-E-XL-TVP2

e If the same code is scanned twice on different
packagings: Fake!
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Timeline of Scans
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From Codes and Trade Data to Global Networks
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1. Knowledge Graphs for Global Events: Events, Supply Chains & EventKG

Th a n k YO u ' 2. Knowledge Graphs for Global Trade: TBML, Company & Trade Ontology, Red Flags
[

3. Example Scenario: Resilience through Unique Codes

Tomorrow afternoon: Workshop on Semantic Methods for Events and Stories (SEMMES)

https://anr-kflow.github.io/semmes/

ATTENTION!

A I CLEOPATDRA

EUROPEAN UNION
undesministerium
> far Wirtschaft
und Klimaschutz
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