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Motivation Standard models of equilibrium behavior assume that: 1



Players form beliefs that are consistent with reality.



2



Players maximize their material payoffs given their beliefs.



Several papers study the relaxation of the 2nd assumption: Social preferences: altruism, inequality aversion, ... (e.g., Levine, 1998; Fehr & Schmidt, 1999; Bolton & Ockenfels, 2000). Subjective preferences (e.g., Guth and Yaari, 1992; Dekel, Ely & Yilnakaya, 2007; Friedman and Singh, 2009; Herold and Kuzmics, 2009;); Psychological games (Geanakoplos, Pearce & Stacchetti, 1989; Rabin, 1993; Battigalli & Dufwenberg, 2007; 2009). Preferences are influenced by emotions (e.g., Winter, Garcia-Jurado & Mendez-Naya, 2017; Battigalli, Dufenberg & Smith, 2017)



Motivation We relax the 1st assumption, and study a model of distorted, yet structured, beliefs about the opponent’s behavior. In various applications people may have distorted beliefs, e.g., Wishful thinking (Babad & Katz, 1991; Budescu & Bruderman, 1995; Mayraz, 2013).



Overconfidence (Forbes, 2005; Malmendier and Tate, 2005). Belief polarization (Lord et al., 1979; Ross & Anderson, 1982). Moral hypocrisy (Babcock & Loewenstein, 1997; Rustichini and Villeval; 2014)



Distorted belief can have strategic advantage (commitment).
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Motivation



Examples of mechanisms that can maintain distorted beliefs: Using biased source of information (e.g., reading a newspaper with a specific political orientation, Facebook feed). Following passionately religion / ideology / moral principle. Personality traits, such as narcissism or naivety.



These mechanisms are likely to generate signals to the player’s counterpart about the biased beliefs. Heller & Winter
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Highlights of the Model



Biased-Belief Equilibrium (BBE) of a 2-stage game: 1



Each player is endowed with a biased-belief function.



2



Each player chooses a best reply to the distorted belief about the opponent’s strategy.



Biased-belief functions are best replies to one another. If a player is endowed with a different biased-belief function, then he is outperformed in the induced biased game.
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Brief Summary of Main Results Every Nash equilibrium is a BBE outcome. In some cases it can only be supported by biased beliefs.



Characterizing BBE outcomes as those satisfying: (1) undominated strategies, and (2) payoffs above the “undominated” minmax payoffs. Necessary conditions in all games. Sufficient conditions in various classes of games.



Wishful thinking in games with strategic complementarity. BBE of a “stubborn” player and a “rational” opponent.
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Underlying Game Biased-Belief Function Biased-Belief Equilibrium (BBE)



Underlying Two-Player Game G = (S, π) – normal-form two-player game. S = (S1 , S2 ), each Si is a convex closed set of strategies. In most applications either: Interval in R, or Simplex over a finite set of actions: Si = ∆ (Ai ), πi is linear.



π = (π1 , π2 ), each πi : S → R is a payoff function.  πi si , sj is twice differentiable, and weakly concave in si . Notation: BRi : Sj → Si Best Reply Correspondence (BRi−1 : Si → Sj ). Heller & Winter
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Introduction Model Results Examples and Discussion



Underlying Game Biased-Belief Function Biased-Belief Equilibrium (BBE)



Definition (Biased-Belief Function ψi : Sj → Sj ) A continuous function that assigns for each strategy of the opponent a (possibly distorted) belief about the opponent’s play.



Blind belief - constant biased-belief function. Undistorted belief - ψi is the identity function. Definition (Biased Game) (G , ψ) is a pair where G is an underlying game, and ψ = (ψ1 , ψ2 ) is a pair of biased beliefs.
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Introduction Model Results Examples and Discussion



Underlying Game Biased-Belief Function Biased-Belief Equilibrium (BBE)



Definition (Nash equilibrium s ∗ = (s1∗ , s2∗ ) of biased game (G , ψ)) Each si∗ is a best reply against the perceived strategy of the     opponent, i.e., si∗ = argmaxsi ∈Si πi si , ψi sj∗ .



Let NE (G , ψ) ⊆ S1 × S2 denote the set of all Nash equilibria of the biased game (G , ψ). Fact Any biased game (G , ψ) admits a Nash equilibrium.
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Definition (Biased-Belief Equilibrium (BBE) ) Pair ((ψ1∗ , ψ2∗ ) , (s1∗ , s2∗ )) satisfying: (1) strategy profile is a Nash Eq.   of the biased game: si∗ , sj∗ ∈ NE (G , ψ ∗ ), and (2) any agent who chooses a different biased-belief function is outperformed in at least one equilibrium of the new biased game (i.e., ∀i, ψi0 ,          ∃ si0 , sj0 ∈ NE G , ψi0 , ψj∗ , s.t. πi si0 , sj0 ≤ πi si∗ , sj∗ .



Definition (Biased-Belief Equilibrium (BBE) ) Pair ((ψ1∗ , ψ2∗ ) , (s1∗ , s2∗ )) satisfying: (1) strategy profile is a Nash Eq.   of the biased game: si∗ , sj∗ ∈ NE (G , ψ ∗ ), and (2) any agent who chooses a different biased-belief function is outperformed in at least one equilibrium of the new biased game (i.e., ∀i, ψi0 ,          ∃ si0 , sj0 ∈ NE G , ψi0 , ψj∗ , s.t. πi si0 , sj0 ≤ πi si∗ , sj∗ . Definition (strong BBE) A BBE is strong if an agent who chooses a different biased-belief function is outperformed in all equilibria of the new biased game;          i.e., ∀ si0 , sj0 ∈ NE G , ψi0 , ψj∗ , πi si0 , sj0 ≤ πi si∗ , sj∗ .
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BBE & Nash Equilibrium Characterization of BBE Outcomes Wishful Thinking & Strategic Complementarity BBE and Undominated Stackelberg Strategies



Nash Equilibria and Distorted Beliefs



In any BBE in which the outcome is not a Nash equilibrium, at least one of the players distorts the opponent’s strategy. Some Nash equilibria can be supported as BBE outcomes only with distorted beliefs. Example...
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Example (NE supported only by distorted beliefs) Symmetric Cournot game G = (S, π): Si = [0, 1]. si - quantity chosen by firm i. The price is determined by the linear demand function p = 1 − si − sj ⇒ πi (si , sj ) = si · (1 − si − sj ). Marginal cost is normalized to zero. Unique Nash equilibrium: si∗ = sj∗ =



1 3



⇒ πi∗ = 19 .



The NE cannot be supported by undistorted beliefs because a player would gain by deviating to blind belief ψi0 ≡ 41 . The NE is the outcome of the strong BBE



1 1 3, 3







,



1 1 3, 3



 .
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Any Nash Equilibrium is a BBE outcome



Proposition Let (s1∗ , s2∗ ) be a Nash (strict) equilibrium. Then ((ψ1∗ ≡ s2∗ , ψ2∗ = s1∗ ) , (s1∗ , s2∗ )) is a (strong) biased-belief equilibrium. Corollary Every game admits a biased-belief equilibrium.
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BBE & Nash Equilibrium Characterization of BBE Outcomes Wishful Thinking & Strategic Complementarity BBE and Undominated Stackelberg Strategies



Undominated Strategies Strategy is undominated if it is not strictly dominated. Let Siu ⊆ Si be the set of undominated strategies of player i. Observe: (1) BRi−1 (si ) 6= 0/ iff si ∈ SiU , and (2) Siu is not necessarily convex.



Definition (Undominated minmax payoff of player i) The maximal payoff that player i can guarantee in the following process: (1) player j chooses an arbitrary undominated strategy, and (2) player i best replies to player j’s strategy. Formally: MiU = minsj ∈S U (maxsi ∈Si πi (si , sj )) . j
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BBE & Nash Equilibrium Characterization of BBE Outcomes Wishful Thinking & Strategic Complementarity BBE and Undominated Stackelberg Strategies



Necessary Conditions for BBE Outcome Proposition Let ((ψ1∗ , ψ2∗ ) , (s1∗ , s2∗ )) be a BBE. Then, (1) each strategy si∗ is undominated, and (2) each player obtains at least his undominated minmax payoff, i.e., πi (s1∗ , s2∗ ) ≥ MiU . Sketch of proof. 1



A dominated strategy is never a best reply.



2



A player with undistorted belief obtains at least MiU in any Nash equilibrium of any biased game. Heller & Winter
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BBE & Nash Equilibrium Characterization of BBE Outcomes Wishful Thinking & Strategic Complementarity BBE and Undominated Stackelberg Strategies



Zero Sum Games & Games with Dominant Strategies



Corollary The unique NE payoff of a zero-sum game is the unique payoff in any BBE (because MiU coincides with the game’s unique value). Corollary If player i has a dominant strategy, then any BBE outcome is a Nash equilibrium.
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BBE & Nash Equilibrium Characterization of BBE Outcomes Wishful Thinking & Strategic Complementarity BBE and Undominated Stackelberg Strategies



Full Characterization of BBE Outcomes in Various Games



Next we show that the previous two necessary conditions for being a BBE outcomes, are also sufficient conditions in two interesting classes of games: Games with two pure actions. “Well behaved” interval games.



Heller & Winter



Biased-Belief Equilibrium



17 / 43



Games with Two Pure Actions Proposition Let G = (Si = 4 ({ai , bi }) , π) be a game with two pure actions. Then the following two statements are equivalent: 1



(s1∗ , s2∗ ) is a BBE outcome.



2



(s1∗ , s2∗ ) is undominated, and πi (s1∗ , s2∗ ) ≥ MiU for each player i.



Sketch of proof. If any player admits a dominant action, then both statements coincide with Nash equilibria. Otherwise, let sˆj ∈ Sj be a strategy satisfying Si = BR −1 (ˆ sj ) ⇒ ((ˆ s2 , sˆ1 ) , (s1∗ , s2∗ )) is a BBE.



Games with two pure actions – Example Example (Implementing cooperation in Hawk-Dove games) d2



h2



d1



3, 3



1, 4



h1



4, 1



0, 0



Let α denote the mixed strategy assigning probability α to di . ((ψ1∗ , ψ2∗ ) , (d1 , d2 )) with ψi∗ (α) =



2−α 2



is a strong BBE.



Player i plays di and believes that his opponent is mixing equally. If the opponent plays sj 6= dj , then player i believes that the opponent plays dj with probability >50% ⇒ unique best reply is hi .
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BBE & Nash Equilibrium Characterization of BBE Outcomes Wishful Thinking & Strategic Complementarity BBE and Undominated Stackelberg Strategies



“Well-behaved” Interval Games Definition Game G = (S, π) is well-behaved interval if: (1) each Si is an interval, (2) for each player i the payoff function πi (si , sj ) is strictly concave in si , and weakly convex in sj . These games are common in various economic environments, e.g., Cournot competition, Price competition with differentiated goods, public good games, and Tullock Contests. Strict concavity in si implies that BR is a one-to-one function. Heller & Winter
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BBE & Nash Equilibrium Characterization of BBE Outcomes Wishful Thinking & Strategic Complementarity BBE and Undominated Stackelberg Strategies



“Well-behaved” Interval Games



Proposition Let G = (S, π) be a well-behaved interval game. If (s1∗ , s2∗ ) is undominated and πi (s1∗ , s2∗ ) > MiU for each player i, then (s1∗ , s2∗ ) is a strong BBE outcome.



Heller & Winter
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“Well-behaved” Interval Games Sketch of proof. Let sip be a “punishing” strategy that guarantees that player j obtains, at most, his undominated minmax payoff MjU ,  (i.e., sip = argminsi ∈S U maxsj ∈Sj πj (si , sj ) ). i



The distorted belief ψi∗ of each player is constructed s.t.:    BRi ψi sj∗ = si∗ . Any (> ε)-deviation of player j from sj∗ induces player i to  believe that player j played BRi−1 sip ⇒ player i has a unique best reply: sip .



((ψ1∗ , ψ2∗ ) , (s1∗ , s2∗ )) is a strong BBE for a sufficiently small ε.
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Example (Collusion



1 1 4, 4







BBE & Nash Equilibrium Characterization of BBE Outcomes Wishful Thinking & Strategic Complementarity BBE and Undominated Stackelberg Strategies



in Cournot Competition)



G = (S, π): Si = [0, 1] and πi (si , sj ) = si · (1 − si − sj ).     0.5 sj ≤ 0.25     ψi∗ (sj ) = 1 − 2 · sj 0.25 ≤ sj ≤ 0.5       0 0.5 ≤ sj. On equilibrium: Bob plays 0.25, Alice believes that Bob plays 0.5 ⇒ Alice’s best-reply is 0.25. If Bob plays sj > 0.25, Alice’s perceived strategy & ⇒ Alice’s best-reply % ⇒ Bob is outperformed. Heller & Winter
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BBE & Nash Equilibrium Characterization of BBE Outcomes Wishful Thinking & Strategic Complementarity BBE and Undominated Stackelberg Strategies



Games with Strategic Complementarity & Spillovers



G = (S, π) exhibits strategic complementarity and spillovers if 1



2



each Si is an interval, and for each si , sj ∈ (0, 1): ∂ π (s ,s ) Positive spillovers: i ∂ si j > 0, j



3 4



∂ 2 π (s ,s ) Strategic complementarity (supermodularity): ∂ si ∂ is j > 0, i j ∂ 2 πi (si ,sj ) Strict concavity in one’s own strategy: < 0. ∂ s2 i
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BBE & Nash Equilibrium Characterization of BBE Outcomes Wishful Thinking & Strategic Complementarity BBE and Undominated Stackelberg Strategies



Games with Strategic Complementarity – Examples 1



Input games (aka, partnership games). si ∈ R+ is the effort (input) of player i in the production of a public good. The value of the public good, f (s1 , s2 ), is a supermodular function that is increasing in each effort. The payoff of each player is equal to the value of the public good minus a concave cost of the exerted effort  (i.e., πi si , sj = f (s1 , s2 ) − g (si )).



2



Price competition with differentiated goods. Heller & Winter
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BBE & Nash Equilibrium Characterization of BBE Outcomes Wishful Thinking & Strategic Complementarity BBE and Undominated Stackelberg Strategies



Games with Strategic Complementarity – Properties Games with strategic complementarity admit pure NE. One of these equilibria s¯ is highest in the sense that s¯i ≥ si0 for each player i and each NE s 0 . Positive spillovers: s¯ Pareto-dominates all other NE. Definition (Nash improving strategy profile (s1 , s2 )) (s1 , s2 ) induces each player a payoff higher than the player’s payoff in the highest Nash equilibrium s¯. Heller & Winter
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BBE & Nash Equilibrium Characterization of BBE Outcomes Wishful Thinking & Strategic Complementarity BBE and Undominated Stackelberg Strategies



Wishful Thinking – Definitions Definition (BBE (ψ ∗ , s ∗ ) exhibiting wishful thinking) The perceived opponent’s strategy yields the agent a higher payoff relative to the real opponent’s strategy for all strategy profiles; i.e., πi (si , ψi∗ (sj )) ≥ πi (si , sj ) ∀si , sj with a strict ineq. for some si , sj . Definition ((ψ ∗ , s ∗ ) exhibiting wishful thinking on the equil. path) The perceived opponent’s strategy yields the agent a higher payoff relative to the real opponent’s strategy on the equilibrium path; i.e.,      ∗ ∗ ∗ πi si , ψi sj ≥ πi si , sj ∀si with a strict inequality for some si . Heller & Winter
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Monotonicity – Definitions Definition (BBE (ψ ∗ , s ∗ ) exhibiting monotonicity) A BBE is monotone if each bias function is increasing WRT the   opponent’s strategy; i.e., sj ≥ sj0 ⇒ψi∗ (sj ) ≥ ψi∗ sj0 ∀i, sj , sj0 with a strict inequality for some sj > sj0 Definition ((ψ ∗ , s ∗ ) exhibiting monotonicity on the equil. path) A BBE is monotone on the equilibrium path if it is monotone WRT profitable unilateral deviations from the equilibrium; i.e., if     sj > sj∗ ⇒ψi∗ (sj ) > ψi∗ sj∗ and sj < sj∗ ⇒ψi∗ (sj ) < ψi∗ sj∗ for   each strategy sj that satisfies πj (si∗ , sj ) > πj si∗ , sj∗ .
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Wishful Thinking & Strategic Complementarity – Result Proposition Let G = (S, π) be a game exhibiting strategic complementarity and spillovers. Let (s1∗ , s2∗ ) be an undominated Nash-improving strategy profile. Then: 1



(s1∗ , s2∗ ) is an outcome of a monotone strong BBE exhibiting wishful thinking.



2



Any BBE ((ψ1∗ , ψ2∗ ) , (s1∗ , s2∗ )) is monotone in equilibrium, and it exhibits wishful thinking in equilibrium. Heller & Winter
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BBE & Nash Equilibrium Characterization of BBE Outcomes Wishful Thinking & Strategic Complementarity BBE and Undominated Stackelberg Strategies



Example (Nash improving BBE in an input game) s2



Input game: Si = Sj = [0, M], and πi (si , sj , ρ < 1) = si · sj − 2ρi . One can show that: (1) BRi (sj ) = ρ · sj , (2) unique NE is exerting no efforts si = sj = 0, (3) the highest undominated strategy is si = ρ · M, and (4) (ρ · M, ρ · M) is Nash improving and induce the best symmetric payoff among all undominated symmetric strategy profiles.
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Example (Nash improving BBE in an input game)     s j sj < ρ · M ρ ∗ ψi (sj ) =   1 sj ≥ ρ · M



Observe that ψi∗ is monotone and exhibiting wishful thinking. ((ψ1∗ , ψ2∗ ) , (ρ · M, ρ · M)) is a strong BBE because: (ρM, ρM) ∈ NE (G , (ψ1∗ , ψ2∗ )). sj0 = min (si0 , ρ) ∀i, ψi0 , and any (s10 , s20 ) ∈ NE G , ψi0 , ψj



 ⇒



πi (s10 , s20 ) ≤ πi (ρ, ρ) ⇒((ψ1∗ , ψ2∗ ) , (ρM, ρM)) is a strong BBE.



If ρ is close to one, then the BBE induces small distortions.
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Undominated Stackelberg Strategy Definition Strategy si is undominated Stackelberg if it maximizes a player’s payoff when: (1) the player commit to an undominated strategy, and (2) his opponent reacts by choosing the best reply that maximizes the player’s payoff; i.e.,   si = argmaxsi ∈S U maxsj ∈BR(si ) (πi (si , sj )) . i



  Let πiStac = maxsi ∈S U maxsj ∈BR(si ) (πi (si , sj )) be the i



undominated Stackelberg payoff. Heller & Winter
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BBE of a Stubborn Player and a Rational Opponent Proposition Every game admits a BBE in which player i: (1) has a blind belief, (2) plays his undominated Stackelberg strategy, and (3) obtains his undominated Stackelberg payoff. The opponent has undistorted beliefs. Moreover, the BBE is strong if the undominated Stackelberg strategy is a unique best-reply to some undominated strategy of the opponent. Heller & Winter
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BBE & Nash Equilibrium Characterization of BBE Outcomes Wishful Thinking & Strategic Complementarity BBE and Undominated Stackelberg Strategies



BBE of a Stubborn Player and a Rational Opponent Example (Implementing the Stackelberg Outcome in Cournot game) Symmetric Cournot game with linear demand: G = (S, π): Si = R+ , πi (si , sj ) = si · (1 − si − sj ).  (0, Id ) , 12 , 14 is a strong BBE that induces the Stackelberg   1 outcome 21 , 14 with payoff profile 81 , 16 . This is because: 1 1 2, 4







∈ NE (0, Id ).



∀ψ20 , player 1 keeps playing



1 2



⇒ player 2’s payoff ≤



1 16 .



∀ψ10 , player 2 best-replies to player’s 1 strategy, and thus player 1’s payoff is at most his Stackelberg payoff. Heller & Winter
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Examples of Interesting BBE Discussion



Examples of Interesting BBE



1



Non-Nash behavior in doubly symmetric games.



2



Prisoner’s dilemma with an additional “withdrawal” action.



3



Cooperative outcome in the Centipede game.



4



The Traveler’s Dilemma.



5



Collusive behavior in an auction.
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Example (Non-Nash Behavior in Doubly Symmetric Games) a



b



c



d



a



2



3



0



0



b



3



5



0



0



c



0



0



0



0



d



0



0



0



1



Define: ψi∗ (α, β , γ, δ ) = (0, 0, α, β + γ + δ ). We show that ((ψ1∗ , ψ2∗ ) , (a, a)) is a BBE. Observe that (a, a) ∈ NE (G , (ψ1∗ , ψ2∗ )). For a deviation to be profitable the deviator must play b with a positive probability ⇒Opponent’s unique best-reply is action d.



Example (Prisoner’s Dilemma with a “Withdrawal” Action) c



d



w



c



10,10



0,11



0,0



d



11,0



1,1



0,0



w



0,0



0,0



0,0



The game admits two NE: (w , w ) and (c, c). Define ψi∗ (αc , αd , αw ) = (0, αd , αc + αw ) . ((ψ1∗ , ψ2∗ ) , (c, c)) is a strong BBE with a payoff of (10, 10): c ∈ BR (ψi∗ (c)) = BR (w ) ⇒ (c, c) ∈ NE (G , (ψ1∗ , ψ2∗ )). A deviator can gain only by playing d with a positive probability ⇒ unique best reply is d ⇒ deviation is not profitable.



Example (Cooperative Outcome in the Centipede Game) Players play sequentially. The game lasts 200 stages. Ai = {1, 2, ..., 100, 101}, action k < 101 is interpreted as stopping in the k-th opportunity (and 101 is never stopping). Initial balance for each player is 0. If a player continues, his account is debited by $1 and the opponent is credited by $3. π1 (a1 , a2 ) =



   2 · (a1 − 1) a1 ≤ a2   2 · a2 − 1



a1 > a2



π2 (a1 , a2 ) =



   2 · (a1 − 1) a1 ≤ a2   2 · a2 + 2



In every NE, player 1 stops in the first round.



a1 > a2 .



Example (Cooperative Outcome in the Centipede Game) (101, 100) is the undominated Pareto-optimal action profile inducing payoff (199, 202). ψ1∗ (α1 , α2 ..., α99 , α100 , α101 ) = (α1 , α2 , ...α99 , 0, α100 + α101 ) , ψ2∗ (α1 , α2 ..., α99 , α100 , α101 ) =







 2 2 1 2 2 α1 , α2 , ..., α99 , + α100 , α101 . 3 3 3 3 3



((ψ1∗ , ψ2∗ ) , (101, 100)) is a strong BBE: (101, 100) ∈ NE (G , (ψ1∗ , ψ2∗ )). Player 2 achieves his maximal payoff in the BBE. Player 1 can gain only by stopping with positive probability at the 100-th opportunity, but this induces player 2 to stop earlier.



Example (The Traveler’s Dilemma (Basu, 1994)) 2 identical suitcases have been lost. Each player evaluates his own suitcase. Both players get a payoff equal to the minimal evaluation. If the evaluations differ, then the player who gave the lower (higher) evaluation gets a bonus (malus) of 2. Unique Nash equilibrium: (1, 1). (99, 99) is the undominated optimal symmetric strategy profile. ψi∗ (α1 , α2 ..., α99 , α100 ) = (α1 , α2 , ..., 0.5 · α99 , 0.5 · α99 + α100 ) . ((ψ1∗ , ψ2∗ ) , (99, 99)) is a strong BBE. (99, 99) ∈ NE (G , (ψ1∗ , ψ2∗ )). If i chooses 98 with positive probability, j never plays 99.



Example (Collusive Behavior in Auction) Symmetric two-player first-price sealed-bid auction. Two players compete over a single good that is worth V >> 1. Player i submits a bid ai ∈ {0, 1, 2, ..., V }. Three NE: (V − 2, V − 2), (V − 1, V − 1), (V , V ). Define: ψi∗ (α0 , α1 , ..., αV −1 , αV ) = (0, 0, ..., ∑i>0 αi , α0 ) (i.e., a bid of 0 is perceived as V , and any other bid is perceived as V − 1).  ((ψ1∗ , ψ2∗ ) , (0, 0)) is a strong BBE with payoff V2 , V2 . Any deviation (a non-zero bid) induces the opponent to perceive it as V − 1, and to play the unique best reply of V .
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Examples of Interesting BBE Discussion



Directions for Future Research Extending the model to sequential games and Bayesian games. Testing Empirical predictions, such as: Beliefs about a third party’s behavior are more aligned with reality than those involving one’s counter-part in the game. Wishful-thinking arises in games with strategic complementarity.



Incorporating belief distortions in the design of mechanisms and contracts. Heller & Winter
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Examples of Interesting BBE Discussion



Conclusion Distorted beliefs can take the form of a self-serving commitment device. Our paper introduces a formal model for the emergence of such beliefs and proposes an equilibrium concept that support them. We characterize BBE in a variety of strategic environments. We identify strategic environments with equilibria that support specific belief distortions such as wishful thinking. Heller & Winter



Biased-Belief Equilibrium



43 / 43



























[image: general equilibrium]
general equilibrium












[image: Equilibrium strategic overbuying]
Equilibrium strategic overbuying












[image: Quasi-equilibrium - Infoscience]
Quasi-equilibrium - Infoscience












[image: The Nash Equilibrium]
The Nash Equilibrium












[image: Equilibrium strategic overbuying]
Equilibrium strategic overbuying












[image: Equilibrium strategic overbuying]
Equilibrium strategic overbuying












[image: Equilibrium strategic overbuying]
Equilibrium strategic overbuying












[image: Monetary Equilibrium]
Monetary Equilibrium












[image: Stochastic Equilibrium Oscillations]
Stochastic Equilibrium Oscillations












[image: Frictional spatial equilibrium]
Frictional spatial equilibrium












[image: Dynamic coalitional equilibrium - Science Direct]
Dynamic coalitional equilibrium - Science Direct












[image: Equilibrium Price Dispersion]
Equilibrium Price Dispersion












[image: Translational Equilibrium Notes.pdf]
Translational Equilibrium Notes.pdf












[image: Equilibrium Price Dispersion]
Equilibrium Price Dispersion












[image: Competitive Equilibrium Cycles]
Competitive Equilibrium Cycles












[image: Equilibrium Expressions Worksheet]
Equilibrium Expressions Worksheet












[image: Biased-Belief Equilibrium]
Biased-Belief Equilibrium












[image: Efficient learning equilibrium]
Efficient learning equilibrium












[image: Collusion Constrained Equilibrium]
Collusion Constrained Equilibrium












[image: The Nash Equilibrium]
The Nash Equilibrium












[image: Equilibrium in Wholesale Electricity Markets]
Equilibrium in Wholesale Electricity Markets












[image: Dynamic Equilibrium Worksheet 2 Blank.pdf]
Dynamic Equilibrium Worksheet 2 Blank.pdf















Biased-Belief Equilibrium






Brief Summary of Results. Highlights of the Model. Biased-Belief Equilibrium (BBE) of a 2-stage game: 1. Each player is endowed with a biased-belief function. 2. 






 Download PDF 



















 1MB Sizes
 1 Downloads
 290 Views








 Report























Recommend Documents







[image: alt]





general equilibrium 

Thus saving, or the kending of money, might be thought of as the ... reasons why the rate of interest is always positive). Once utility is ... Debreu. But at best this will give an â€œordinal' utility, since if .... in some commodtty l, which (taking














[image: alt]





Equilibrium strategic overbuying 

chases from Alcatel to deprive competitors from access to modems or if it acted in order to secure an â€œadequate future supplyâ€� (following the terms used in the Alcoa decision). It is in general a difficulty in these cases and in the analysis of o














[image: alt]





Quasi-equilibrium - Infoscience 

Mar 28, 2012 - All agents bid at the same time for all locations â†’ prices and location distributions are defined. - The assignment mechanism is an auction ...














[image: alt]





The Nash Equilibrium 

Bi(a-i) = fai 2 Ai : ui(ai;a-i) Â¸ ui(bi;a-i. ) ... Bi(a-i. ) is a set which may or may not be a singleton.) So, for example, in a ..... final order of business in this chapter.














[image: alt]





Equilibrium strategic overbuying 

Co. of Am., 1945): Judge Learned Hand, writing the opinion for the U.S. .... recover the cost corresponding to the qi âˆ’ xi units of unused input it owns. .... Actually, it assumes overbuying since a merchant either gets nothing or the total supply.














[image: alt]





Equilibrium strategic overbuying 

Overbuying takes place when firms purchase more from a constrained supplier than ..... The entrant anticipates that in stage 3 its best reply to qI will be. 1âˆ’qI. 2.














[image: alt]





Equilibrium strategic overbuying 

on the final market and present illustrative examples of overbuying with and .... Along this line, Gabszewicz and Zanaj (2008) show that an incumbent can deter .... and its unconstrained best reply to its rival's output xj (j âˆˆ {I,E}, j = i) would 














[image: alt]





Monetary Equilibrium 

... factors (e.g. lower productivity, a bad harvest, changes in preferences toward .... Assuming that the buyer's bargaining power is Î¸, the bargaining problem can ...














[image: alt]





Stochastic Equilibrium Oscillations 

period-two cycles, introducing a small stochastic shock will generate cyclic sets. 1. ... conform to some of the observed regularities of the business cycle. ...... R. A., "Differential Changes in the Price of Consumers' and Capital Goods," American.














[image: alt]





Frictional spatial equilibrium 

Sep 27, 2016 - We study the properties of spatial equilibrium in an economy where locations have heterogeneous endowments and the labour market is ...














[image: alt]





Dynamic coalitional equilibrium - Science Direct 

Oct 7, 2010 - Journal of Economic Theory 146 (2011) 672â€“698 www.elsevier.com/locate/jet. Dynamic coalitional equilibrium. âœ©. Hannu Vartiainen. âˆ—. Department of Economics, Turku School of Economics, 20014 Turku, Finland. Received 23 August 2009;














[image: alt]





Equilibrium Price Dispersion 

nonsequential search often has many equilibria, some with price dispersion. Also, price dispersion holds in ... non.2 In the present study results from this consumer search literature will be used in specifying the demand .... expected profit of a fi














[image: alt]





Translational Equilibrium Notes.pdf 

There was a problem previewing this document. Retrying... Download. Connect more apps... Try one of the apps below to open or edit this item. Translational Equilibrium Notes.pdf. Translational Equilibrium Notes.pdf. Open. Extract. Open with. Sign In.














[image: alt]





Equilibrium Price Dispersion 

Dec 15, 2006 - for an equilibrium to involve price dispersion, i.e., the state where some firms ... ered: nonsequential search and what we call noisy sequential search. ...... 54, Center for Mathematical Studies in Economics and Management ...














[image: alt]





Competitive Equilibrium Cycles 

generalized capital intensity conditions when the rate of time preference is .... tion 5 in terms of capital intensity conditions for a neoclassical economy. ...... London,. 1931. 17. F. A. VON HAYEK, â€œProfits, Interest and Investment,â€�. Routledg














[image: alt]





Equilibrium Expressions Worksheet 

When writing equilibrium expressions, reactants or products that are pure solids ... Since Kc represents the system at equilibrium, only these concentrations can.














[image: alt]





Biased-Belief Equilibrium 

May 5, 2017 - arbitrary, and they may arise to serve some strategic purposes. ... â€ Center for the Study of Rationality and Department of Economics, Hebrew University of ..... we call Ïˆi (sj) the opponent's perceived (or biased) strategy.














[image: alt]





Efficient learning equilibrium 

Mar 5, 2003 - The first author is partially supported by the Paul Ivanier Center for .... would act in each possible situation that could arise in the course of playing the game. ...... they call rationality stipulates that if the other player's poli














[image: alt]





Collusion Constrained Equilibrium 

Jan 16, 2017 - (1986).4 In political economy Levine and Modica (2016)'s model of ...... instructions - they tell them things such as â€œlet's go on strikeâ€� or â€œlet's ...














[image: alt]





The Nash Equilibrium 

A Nash equilibrium of a game G in strategic form is defined as any outcome. (a*1; ::: ... Bi(a-i. ) is a set which may or may not be a singleton.) So, for example, in a ...














[image: alt]





Equilibrium in Wholesale Electricity Markets 

are aggregated to form a market supply curve which the market administrator uses to .... markets are interesting in their own right, as the role of market design in California's ..... Next, suppose there were an equilibrium with a system price p.














[image: alt]





Dynamic Equilibrium Worksheet 2 Blank.pdf 

There was a problem previewing this document. Retrying... Download. Connect more apps... Try one of the apps below to open or edit this item. Dynamic ...


























×
Report Biased-Belief Equilibrium





Your name




Email




Reason
-Select Reason-
Pornographic
Defamatory
Illegal/Unlawful
Spam
Other Terms Of Service Violation
File a copyright complaint





Description















Close
Save changes















×
Sign In






Email




Password







 Remember Password 
Forgot Password?




Sign In



















Information

	About Us
	Privacy Policy
	Terms and Service
	Copyright
	Contact Us





Follow us

	

 Facebook


	

 Twitter


	

 Google Plus







Newsletter























Copyright © 2024 P.PDFKUL.COM. All rights reserved.
















