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Negotiating agents

Can | trust him?
How will he respond
to my bid?

Shall | accept?
Shall | continue?
What is my next bid?

Agent-Based Market Protocol negotiation architecture:
[Jonker and Treur, 1999]

Based on comparing utility of bids and parameters for decision rules.

In this case the utility function is a linear combination of economic value,
quality preference, and risk evaluation:

U=w,V+wyQ +wgR

Decision rule parameters:

- concession factor y

how far is the agent willing to go in making concessions?

- negotiation speed £

the extent of concessions the agent typically makes per negotiation round
- acceptable utility gap size w

at what utility difference does the agent accept a partner’s bid?

- impatience factor r:

inclination to break-off if partner’s bids are too far away from the expected
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Dimensions of national cultures [Hofstede, 2001]
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— Egalitarian versus hierarchical societies
. Uncertainty avoidance

— Uncertainty tolerant versus U. avoiding societies
. Individualism versus collectivism

— Refers to individual identity and responsibility
. Masculinity versus femininity

— Performance vs. cooperation oriented societies
. Long- versus short-term orientation

— Perseverance versus immediate gratification

Example of simulation results:
Percentage of negotiations that fail

Supplier Customer culture

culture USA China Russia India
USA 49 57 69 43
China 45 17 70 41
Russia 61 47 51 41
India 41 41 66 32
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1 Introduction

Anybody with experience in international trade kisothat bargaining practices differ across the
world. Models to describe bargaining, are not validoss the world unless culture is taken into acto
‘Culture’ is a notion with many meanings, some dfiet are contested in some disciplines. However, th
leading paradigm today is widely accepted and useboth practice and academia. According to it,
culture refers to thenwritten rules of societyAn agent-based model of bargaining in which theras
are cultured offers several promises. It can helgetstand the dynamics of international negotiation
trade. It could also serve as a training tool &pidng international traders.

This paper describes an agent-based model for inargan the context of trade. The agents follow
common sense strategies such as maximizing gakingegood quality, and minimizing risk. But they
also have models of how to behave in an approprizgener, such as: is it allowable to refuse a
negotiation proposal; may an agent quit if it noder likes the negotiation; must a serious conoadse
shown in each bid; is cheating allowed if the partis not paying attention? These models are based
Hofstede’s five dimensions of culture (see [2] dorexplanation of these dimensions).

For the agents’ negotiation strategy we chose tB&R architecture of Jonker and Treur [3]. It is
based on comparing the utility of bids. The preseaper applies the utility function proposed by
Tykhonov et al. [4]. It covers the relevant aspecésitioned above (business value, quality and:risk)

U(b,a,p) = WP,a[JD(b!a!D + WQ,apQ(bia) + WR,a;R(bvavo (1)

U(b,a,p) stands for the utility that ageatexpects from bidb made by agem. P(b,a,p reflectsa’s belief
about the economic value of the transaction. tlalsulated as the profit expected from the tramsadh
case of cooperation, minus the estimated risk@®tri@insactionQ(b,a) reflects the subjective valuation of
the quality attribute of the proposed transactioraddition to the market value, e.g. a trader ipiafer
trading biologically grown food, even if more pitofnay be made with traditionally growR(b,a,p
reflectsa’s subjective, risk-averse valuation (in additiorthe “rational” risk evaluation included #).
The ABMP strategy has a number of parameters, witith the behavior of the agent can be tuned.
With respect to the influence of culture, the relvABMP parameters are:
- concession factofhow far is the agent is willing to go in makingncessions?),
- negotiation spee@he extent of concessions the agent typicallyesgler negotiation round),
- acceptable utility gap siz@t what utility difference does the agent ac@epartner’s bid?), and
- impatience factofthe inclination to break-off if the partner’s bidre too far away from the expected).
[1] explains how Hofstede’s culture dimensionsuefice the weight factors in the utility functiordan
the relevant ABMP parameters (increase or decraes@rding to scores on Hofstede’s dimensions whish
are given as agent parameters). Furthermore, [dpgzes formal models for the implementation of
culturally differentiated ABMP negotiation in agent

! Extended abstract of a paper originally preseatediCAN 2009, Budapest, 12 May 2009 [1]:
http://www.verwaart.nl/culture/ ACAN2009Culture ABMRI§otiation. pdf




2 Simulation Results

Negotiations are performed in a multi-agent simatatEight agents are assigned the role of supplier
eight agents the role of customer. Agents may selgrartner and negotiate purchasing of a commodity
that has either high or basic quality. However lityigs not visible, so the buyer of a high qualiyoduct
has to accept risk, i.e. trust the seller. In tlherent simulation, agents have no information about
partner's trustworthiness. If they agree on highaliy they implicitly accept the risk of deceit.
Transactions may fail if concession factors carmiatge the acceptable utility gap, or if impatiegents
find progress too slow. Macro level observableshefsimulation are number of successful transastion
failed negotiations, average duration of negotratj@verage quality of transactions, etcetera.

The correct implementation of Hofstede’s modelasified in simulations with agents from imaginary
cultures that differ on only one of the dimensiomables 1 and 2 present example results of more
realistic, complex cultures. A high number of swe=fal transactions (table 1) indicates a rapid fafw
trade. Failure of negotiations (table 2) is onahef possible causes that slow trade down. The ereamp
illustrate that the culture parameters have thigcein the multi-agent simulations. They diffetiate
aggregate performance in mono-cultural settingsedlsas intercultural interactions in a believailay.

Table 1. Number of successful transactiopsi Table 2. Percentage of negotiations tHailed
run in 16 simulation runs of equal length, each per run in 16 simulation runs of equal length
run with different cultural settings each run with different cultural settings
supplier customer culture supplier customer culture
culture USA China Russia India culture USA China Russia India
USA 61 45 37 69 USA 49 57 69 43
China 65 90 37 53 China 45 17 70 41
Russia 49 56 59 63 Russia 61 47 51 41
India 58 61 39 69 India 41 41 66 32

3 Concluson

Culturally differentiated negotiating agents arefukin a context where human factors play a rSlecial
simulation is an example of such a context. Otlpgalieation areas may be training and education, and
decision support systems for human negotiationstu@l differentiation of behavior is less relevant
situations where the purpose of negotiating agsrits outperform people by rational decision making

This paper contributes to the understanding ofucels influence on decision making in business by
exploring the feasibility of Hofstede’s five-diméosal model to simulate believable agents in bussne
Preliminary results of the simulation of complerality-based cultures give evidence that culture in
agents can be simulated plausibly by applying Hafis's model. However, more validation is required
(on the basis of culture and negotiation literatmd experiments) and remains for future research.
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