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SUPPLY CHAIN RISK IDENTIFICATION ONTOLOGY WITH WEAK SIGNALS:
FROM UPPER ONTOLOGY TO DOMAIN ONTOLOGY

Abstract: It is helpful to enhance that perspective and leading time of supply chain risk identification by weak signal getting
involved. However, due to ambiguity and uncertainty of weak signal, there is a requirement that research on semantic association
mechanism of supply chain risk weak signal by Ontology methodology. Firstly, introduction to a top level ontology GFO by
the concept of ontology reuse. Secondly, literature reviews on domain ontology research and puts domain knowledge of supply
chain risk and weak signal in order. Thirdly, selects appropriate method and tool of ontology construction. Then builds a domain
ontology prototype — Supply Chain Risk Identification Ontology with Weak Signals (SCRIO-WS), and formulates inference
rules for it. SCRIO-WS not only realizes the sharing and reuse of domain knowledge to some extent, but also means that there
is an exposition of semantic association mechanism of supply chain risk weak signal from three facets: inductive clustering,
deductive reasoning and inspiration triggering.

Keywords: Weak signals; supply chain risk identification; upper ontology; general formal ontology(GFO) ; domain ontology
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SUPPLY CHAIN RISK IDENTIFICATION ONTOLOGY WITH WEAK SIGNALS:
FROM UPPER ONTOLOGY TO DOMAIN ONTOLOGY
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SUPPLY CHAIN RISK IDENTIFICATION ONTOLOGY WITH WEAK SIGNALS:
FROM UPPER ONTOLOGY TO DOMAIN ONTOLOGY
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Rule 01: Situation(?x) ~ has_property(?x, ad-
verse status) * About_Status(?x)  forms(?x, ?y) *
Adverse_Status(?y) -> Weak_Signals(?x)

Rule 02: Situation(?x) ~ has_property(?x, ad-
verse customer_relationship) * About Status(?x) »
forms(?x, ?y) ~ Adverse_Status(?y) -> Weak Sig-
nals(?x)

Rule 03: Situation(?x) ~ has_property(?x,
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Rule 05: Event(?x) ~ has_part(?x, ?y) *
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SUPPLY CHAIN RISK IDENTIFICATION ONTOLOGY WITH WEAK SIGNALS:
FROM UPPER ONTOLOGY TO DOMAIN ONTOLOGY
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Rule 09: Weak_ Signals(?x) ~ has_property(?x,
adverse_status) ~ About Status(adverse_status)
forms(adverse_status, ?z) * Adverse_Status(?z) ~ Ad-
verse_Situation(?a) ~ has_property(?a, ?z) -> Weak _
Signals(?x)  reveal(?x, ?a)  Adverse_Situation(?a)

Rule 10: Weak Signals(?x) * has_proper-
ty(?x, adverse customer_relationship) ~ About
Relationship(adverse customer_relationship) *
forms(adverse customer_relationship, ?z)  Ad-

verse Relatiohship(?z) * Adverse_Situation(?a)

~ has_property(?a, ?z) -> Weak Signals(?x) " re-
veal(?x, ?a) * Adverse_Situation(?a)

Rule 11: Weak Signals(?x) » has_prop-
erty(?x, adverse supply relationship) » About
Relationship(adverse supply_ relationship)
forms(adverse_supply_relationship, ?z) * Adverse
Relatiohship(?z) ~ Adverse_ Situation(?a) * has
property(?a, ?z) -> Weak Signals(?x) " reveal(?x,
?a) ~ Adverse_Situation(?a)

Rule 12: Weak Signals(?x) » has_proper-
ty(?x, adverse_future) ~ About Future(adverse
future) ~ forms(adverse future, ?z) * Adverse Fu-
ture(?z) ~ Adverse_Situation(?a) " has_property(?a,
?z) -> Weak_ Signals(?x) " reveal(?x, ?a) * Ad-
verse_Situation(?a)
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Event_Kjeldahl_test
Description: WS4-1 Z (D= ®][x] § Property assertions: WS4-1 (0= =[x
Types Object property assertions

() Situation W has_property adverse_future

£ Weak_Signals W agent_in structured_analysis

B agent_in matrix_description

Same Individual As M reveal AS_Melamine_missing

mmreveal AS_supply_quality_decline
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Rule 13: Weak Signals(?x) ~ Adverse_Sit-
uation(?y) * agent in(?x, ?z) ~ agent_in(?y, ?z) "

Sensemaking(?z) * identifies(?z, ?a) ~ SC_Risk

SUPPLY CHAIN RISK IDENTIFICATION ONTOLOGY WITH WEAK SIGNALS:
FROM UPPER ONTOLOGY TO DOMAIN ONTOLOGY

Event(?a) ~ SC_Risk Trigger Event(?b) * has_
property(?b, ?x) -> SC_Risk Trigger Event(?b) »
trigger(?b, 7a) ~ SC_Risk Event(?a)
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B trigger supply_risk_event
W trigger production_risk_event
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