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4ater Contaminated
⟨Ͱ., Ͱ.Ͱ, Ͱ.ͱ⟩

..

Definition: Binomial/SL Opinion [Jøsang, ͲͰͰͱ]

.

A binomial opinion — or SL opinion — about a proposition φ is
wφ = ⟨b(φ),d(φ),u(φ)⟩, where b(φ) is the belief about φ — the
summation of the probability masses that entail φ; d(φ) is the
disbelief about φ; u(φ) is the uncertainty about φ; and b(φ) +
d(φ) + u(φ) = ͱ.
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p-prov-o [Idika et al., ͲͰͱͳ]
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s-dl-lite kb [Şensoy et al., ͲͰͱͳ]

..

Definition

.

A DL-lite knowledge base K = ⟨T ,A⟩ consists of a TBox T and an ABox A. Axioms
are either

∙ class inclusion axioms: B ⊑ C ∈ T where B is a basic class B := A | ∃R | ∃R− (A
denotes a named class, R a named property, and R− the inverse of R) and C is
a general class C := B | ¬B | Cͱ ⊓ CͲ; or

∙ individual axioms: B(a),R(a,b) ∈ A where a and b are named individuals.
SDL-Lite is an extension of DL-lite with subjective opinion assertions of the form
B : w where w is an opinion and B is an ABox axiom.



s-dl-lite kb [Şensoy et al., ͲͰͱͳ]

Syntax Semantics
⊤ ⊤I(o) = ⟨ͱ, Ͱ, Ͱ⟩
⊥ ⊥I(o) = ⟨Ͱ, ͱ, Ͱ⟩
∃R b((∃R)I(oͱ)) ≥ max

∪
∀oͲ{b(R

I(oͱ,oͲ))} and
d((∃R)I(oͱ)) ≤ min

∪
∀oͲ{d(R

I(oͱ,oͲ))}
¬B (¬B)I(o) = ¬BI(o)
R− (R−)

I
(oͲ,oͱ) = RI(oͱ,oͲ)

Bͱ ⊑ BͲ ∀o ∈ ∆I ,b(Bͱ
I(o)) ≤ b(BͲ

I(o)) and
d(BͲ

I(o)) ≤ d(Bͱ
I(o))

Bͱ ⊑ ¬BͲ ∀o ∈ ∆I ,b(Bͱ
I(o)) ≤ d(BͲ

I(o)) and
b(BͲ

I(o)) ≤ d(Bͱ
I(o))

B(a) : w b(w) ≤ b(BI(aI)) and d(w) ≤ d(BI(aI))
R(a,b) : w b(w) ≤ b(RI(aI ,bI)) and d(w) ≤ d(RI(aI ,bI))



proposal: s-dl-lite provenance
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proposal: s-dl-lite provenance

. . .

E(Collected 4ater Samples) : ⟨ͱ.Ͱ, Ͱ.Ͱ, Ͱ.Ͱ⟩

E(4ater Contamination Report) : ⟨ͱ.Ͱ, Ͱ.Ͱ, Ͱ.Ͱ⟩

RDer(4ater Contamination Report, Collected 4ater Samples) : ⟨Ͱ.Ͷ, Ͱ.Ͳ, Ͱ.Ͳ⟩

. . .
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4ater Contaminated : ⟨Ͱ.Ͷ, Ͱ.ͱ, Ͱ.ͳ⟩

…
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∃Y,RU(Collected 4ater Samples, Y) : w ∧ Y ̸= Ag(NGO Lab 4ater Testing) ∧ b(w) > Ͱ.͵?

4hat if:

R·(·,NGO Lab 4ater Testing) : ⟨Ͱ.Ͱ, Ͱ., Ͱ.Ͳ⟩



controlled query evaluation [Biskup et al., ͲͰͱʹ]

(Postulated) 4orld 3iew: ⟨Γ;φͱ, . . . , φn⟩

Γ ∈ ͲLΓ background/collateral knowledge, biases, …

φi ∈ L information exchanged

Belief operator: Bel : ͲLΓ × L∗ 7→ ͲL

LΓ extends the propositional language L with rules

ψ ∈ Bel(⟨Γ;φͱ, . . . , φn⟩) ▶ is assumed that ψ can be believed

Secrecy policy: ⟨ψ,Bel⟩

Desire to avoid that an agent believes ψ using the operator Bel



proposal: subjective logic based ceq

ͱ. From propositional language to S-DL-Lite KBs

Ͳ. Strategies for CEQ (including white lies)
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conversational sensing with cnl [Braines et al., ͲͰͱʹ, Preece et al., ͲͰͱʹ]

Data sources Analytic services Decision maker

Courtesy of Alun Preece and Dave Braines



conversational sensing with cnl [Braines et al., ͲͰͱʹ, Preece et al., ͲͰͱʹ]

ask/tell

why
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CNL to NL

confirm

Courtesy of Alun Preece and Dave Braines



conversational sensing with cnl [Braines et al., ͲͰͱʹ, Preece et al., ͲͰͱʹ]

Hi, UK Patrol. How can I
help?

Moira: 

UK Patrol:

Suspicious vehicle heading
south: black saloon with

license plate ABC123

21:36

21:37

You said? vehicle, moving
thing: registration is 

ABC123, direction of travel 
is south, colour is black,

body type is saloon.
Unhandled words:

Suspicious

Moira: 

21:37

Confirm

there is a vehicle named 'v19' that
  has 'ABC123' as registration and
  has the vehicle body type 'saloon' as 
                          body type and
  has the colour 'black' as colour and
  is a moving thing

there is a moving thing named 'v19' that
  has the direction 'south' as 
                     direction of travel

Courtesy of Alun Preece and Dave Braines



open questions

∙ suitable fuzzy categories for representing uncertainty in a machine-to-human
dialogue?

∙ ⟨Ͱ.ͷͰ, Ͱ.Ͱͱ, Ͱ.Ͳ⟩ ▶ possibly true (cf. Admiralty code)?
∙ possibly true ▶ ⟨Ͱ.ͷͰ, Ͱ.Ͱͱ, Ͱ.Ͳ⟩ ?

∙ under which circumstances “quantities” can be translated into either assumptions or
facts ?

∙ water contaminated Ͱ x Ͱ y Ͱ z possible that water contaminated
∙ water contaminated ͱ Ͱ Ͱ Ͱ Ͱ Ͱ water contaminated

∙ plausibility metrics in interacting with human users?

white lies require coherence, but maybe up to a certain level?

∙ how to support querying provenance data?

∙ provenance is important enough to justify ad-hoc procedures
∙ comparison with querying procedures for general S-DL-Lite KBs
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