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MoTIVATION

» Organizations are social units of agents structured and
managed to meet a need, or pursue collective goals.

» Competitive advantage lends itself to be explained terms of
agency, knowledge, goals, capabilities and inter-agent
coordination.

» Resource-based view: Central role in determining the
success of an organization is played by the acquisition,
management, and transformation of resources within that
organization.



MAIN FEATURES

» STIT-logic approach of capabilities captured via modalities
and use of resources and their manipulation to provide a
concrete handle on the notion of capabilities.

» Constructive character guarantees that each theorem
translates into an effective procedure.



LANGUAGE
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OA: ‘the agent is able to bring about state of affairs A’
da: ‘the agent is in possession of resource a’

a > A: ‘whenever resource a is in possession of the agent,
using a the agent is capable to bring about A’

a > B: ‘the agent is capable of getting 8 from a, whenever in
possession of a’



THE LOGIC OF RESOURCES AND CAPABILITIES
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THE LOGIC OF RESOURCES AND CAPABILITIES
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Pure-resource entailments schemas

LI and r are commutative, associative, idempotent,
and distribute over each other;

- is associative with unit 1;

arlandO+ a

a-BUy)r(e-pU(a-y)and(BUy)-atF (B-a)U(y-a).

and closed under modus ponens, uniform substitution and the
following rules:
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COMPLETENESS, CANONICITY AND DISJUNCTION PROPERTY
Heterogeneous LRC-algebras are tuples of the form

F=(A’Q’ D’O’ B’®)

where
» A is a Heyting algebra,
» Q=(0Q,u,m,-,0,1) is a bounded distributive lattice with binary
join-preserving operator - with unit 1.
» > QXA AOCAA B QXQoAQ: Qo A,

» Lindenbaum-Tarski argument guarantees completeness
» Standard argument guarantees disjunction property

THEOREM

The axioms of LRC are canonical. Hence, for every
heterogenerous LRC-algebra F, its canonical extension F° is a
perfect LRC-algebra. Hence, the logic LRC is complete w.r.t. the
class of perfect LRC-algebras.



DISPLAY-STYLE CALCULUS

Structural and operational symbols for pure Res-connectives:
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Structural and operational symbols for the modal operators:
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Structural and operational symbols for the adjoints and residuals of

the modal operators:
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INTRODUCTION RULES
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RULES CORRESPONDING TO AXIOMS

F'r B A, (ZB A

LW, Zp» W)

TH(Y:Z) B A

gs L AX). TAY)FA

re;2)pw

XrT>@AD>Y)

FAX;Y)FA

XrI[> oY
Xrol>Y

X+rToADY

X+TBEoY

X+T'D>Y

BD2

B1



DISPLAY RULES ... BUT
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Notice the argument of the second coordinate of > cannot be
displayed



CUT RULES
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CANONICAL CUT-ELIMINATION AND SUBFORMULA PROPERTY
Follow from a general meta-theorem.



HOMEWORK CORRECTION

“I have some paperwork

to
in two days, organize a search and rescue team!”
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THE WISDOM OF THE CROW
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THE GIFT OF THE MAGI

Sl AGEN [0, ]y = OOy,
which is equivalent on perfect LRC-algebras to the following
analytic rule:
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