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“Coordination in organizations: A game-theoretic perspective”
Research Problem:

· Differentiation of coordination games from the prisoners’ dilemma 

· Influencing outcomes of coordination games

· Examination of the relevance of coordination games and PD to business situations

· Description of the benefits, game theoretic approaches hold for business situations

Background:

Coordination: orderly arrangement of group effort to provide unity of action in the pursuit of a common purpose. 

Coordination problem: goal not fully achieved, if not all actors select goal-fulfilling action.

Three impediments to coordination:

1) Team decision and matching problems: 
Best outcome for all is best outcome for one, best outcome not easily reached. 
Problem: complexity of multi-person interactions; optimal aggregation of information     

difficult. 

Game:

	Matching 

Game
	Person 2

	
	L
	H

	Person 1
	L
	5 / 5
	0 / 0

	
	H
	0 / 0
	10 / 10


Players agree that H / H is best outcome, coordination = profit, mismatch = loss

2) Mixed-motive / bargaining problem: 
Agreeable deal preferred over impasse, but preferences not aligned 
(principal-agent conflict).
Problem: no clear organizational goal both players can identify with

Game: 

	“battle of the sexes” (BOS)
	Person 2

	
	L
	H

	Person 1
	L
	10 / 5
	0 / 0

	
	H
	0 / 0
	5 / 10


Matching > mismatching; Person 1 prefers L / L; Person 2 prefers H / H

3) Risky coordination, assurance problems: 
Common preferences of group members, but best outcome requires risky 

action.
Problem: uncertainty of others actions

Game:

	Assurance Game (Stag Hunt)
	Person 2

	
	L
	H

	Person 1
	L
	5 / 5
	5 / 0

	
	H
	0 / 5
	10 / 10


H is better, but L is less risky.

Payoff function for Person 1: 5 - 5H + 10H x H
Assurance game covers a coordination game key-feature: Pareto rankable 
Nash-equilibria.
Nash-Equilibrium: set of mutual best responses in the context of a coordination problem where expectations are aligned with actions.

Low equilibrium: (L / L)

High equilibrium: (H / H) 
(L / L) < (H / H): L/L is inefficient; H/H is efficient

Another inefficient Nash equilibrium results of a mixed strategy: 
random mixture of preferences makes other player indifferent to L or H, outcomes result in an inefficient Nash-equilibrium with a lower payoff than L / L. 

Differentiation of PD from coordination games
Prisoners’ Dilemma (PD):
Cooperation problem: group profit is optimal, if individual’s profit is suboptimal

Coordination problem: only the right assumption about the other’s effort and 
according action results in a benefit.

Problem: low quality action > high quality action; low quality action results in lowest 
possible payoff

Game:

	PD
	Person 2

	
	D
	C

	Person 1
	D
	5 / 5
	12 / 0

	
	C
	0 / 12
	10 / 10


D=defect, C=cooperate

· Do players prefer to reciprocate the high-outcome strategy?

· No: PD




· Yes: coordination problem

Conditions for coordination game / PD:

1) Coordination game: maximizing individual payoff < reciprocating nice behaviour 
with niceness (sacrifice); result: cooperativeness

    PD: Players don’t care if others are nice or not

2) Coordination game: super-additive synergy, defectors identified and excluded


players > defectors; result: coordination. 

    PD: low synergy, defectors can’t be punished

3) Coordination game: folk theorem: PD is infinitive; reciprocation =  maximizing 

payoff; result: coordination

PD: limited time horizon, impatient or forgetful players

In real business situations PDs are very rare; probably occur only just before a company goes bust. PDs are made accountable for business situations that are actually derived from coordination problems, e.g. a firm is stuck in patterns that lead to inefficient outcomes due to an information asymmetry because of costly information sharing.
Influence of game’s structure on outcomes:
1) Game:
	Assurance Game (Stag Hunt)
	Person 2

	
	L
	H

	Person 1
	L
	5 / 5
	5 / 0

	
	H
	0 / 5
	10 / 10


a) no communication:
97% - L / L

b) cheap talk (1 player announces action, but can also play differently than  

    announced): 53% - H / H

c) 2 way communication: 90% - H / H

2) Weakest-link (minimum-action game)
Game:

	
	Smallest value of x chosen

	Your choice 

of x
	
	7
	6
	5
	4
	3
	2
	1

	
	7
	1.3
	1.1
	0.9
	0.7
	0.5
	0.3
	0.1

	
	6
	
	1.2
	1.0
	0.8
	0.6
	0.4
	0.2

	
	5
	
	
	1.1
	0.9
	0.7
	0.5
	0.3

	
	4
	
	
	
	1.0
	0.8
	0.6
	0.4

	
	3
	
	
	
	
	0.9
	0.7
	0.5

	
	2
	
	
	
	
	
	0.8
	0.6

	
	1
	
	
	
	
	
	
	0.7


Aim: the minimum of all numbers chosen is high,
         The number chosen is the minimum of all numbers chosen

Example: A chooses 5, B chooses 4, C chooses 3

Payoff:     A – 0.7,        B – 0.8,         C – 0.9

Problem: high-quality inputs are not favoured by participants

Results: outcomes in larger groups more inefficient than in smaller groups, 
transparency of other’s actions leads to more inefficient outcomes, 
convergence on low numbers is robust, 
announcement of bonus for efficient action enhances efficiency of outcome

Conclusion:

Coordination games are differentiated from the Prisoners’ Dilemma (PD) and it is shown that most games are coordination problems.

Applying game theory to organizational coordination problems: 
focus of attention on mechanisms that transform expectations rather than preferences. Most decision making includes expectations of behaviour of other participants, i.e. “organizational expectations”: the mutual beliefs of preferences.
The mutual beliefs form the basis of organizational rules and norms. Experiences made in precedent situations are being carried on to other settings and situations.
Understanding of factors that govern structure and development of mutual beliefs will give insight into organizational rules and norms. It can be seen that confidence is more important in decision making than ratio.

Game theory’s main purpose is to help classify organizational situations. 
