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1.1 Definitions
Game Theory 
· is concerned with the actions of decision makers who are conscious that their actions affect each other.（決策者在策略上互動下的選擇─行動）
· 在此書中被視為模型工具，而非axiomatic system

· game theory 與 decision theory不同：
--賽局理論關切（描述）的是決策者彼此互動（且互相影響）的情況

--決策理論關切（描述）的是決策者面對不確定性或一串事件該如何做出最佳的決策，而非與另一決策者在策略上互動的情況

本書以脫離傳統方式來介紹賽局理論，以如何設計一個賽局開始介紹起，而非由數學定義開始。
如何描述一個賽局：

賽局的要件：PAPI
1. Players: individuals who make decisions (each maximizes his utility by choice of acitons).
2. Actions

3. Payoffs

4. Information

The Rules of the game: PAPI collectively known as the rules of the game.
賽局理論學者的目標：

to describe a situation in terms of the rules of a game so as to explain what will happen in that situation.

Under the objective of Max U for each player：

Strategies : Player devise plans that pick actions depending on the information that has arrived at each moment.
Equilibrium : The combination of strategies chosen by each player.
Outcome : Given an equilibrium, the modeler can see what actions come out of the conjunction of all the players’ plans, and this tells him the outcome of the game.
範例：新乾洗店（新店）想進入某鎮開業，而該鎮已有一家乾洗店（老店）了，新店關心的是景氣好不好（顧客是否願付高價將衣物送洗），以及老店的反應為何（價格戰或仍維持其原高價），老店根基穩固，價格戰僅使其利潤下降，並不會使其虧損倒閉，新店必須決定是否要展開價格戰，或定高價，且必須決定該買何種設備，該請多少員工等等。
Players: individuals who make decisions (each maximizes his utility by choice of acitons).

此例中：老店與新店皆為賽局的玩家(players)，其餘如顧客、員工皆非玩家。
因為他們並未試圖改變任何人的行為（顧客的行為受價格的影響─是可預期的）。
有時我們會加入 pseudo-players (whose actions are taken in a purely mechanical way.)

Nature is a pseudo-player who takes random actions at specified points in the game with specified probabilities.
An action or move by player i, denoted ai, is a choice he can make.
Player i’s action set, Ai = {ai}, is the entire set of actions available to him.
An action combination is an ordered set  a = {ai}, (i = 1,….., n) of one action for each of the n players in the game.
Note: action set（每人一個行動集合） 與 action combination（每個結果中所有人的行動集合-- 一人一個行動） 不同
By player i’s payoff , πi(s1,….,sn)we mean either:
1. The utility player i receives after all players and Nature have picked their strategies and the game has been played out; or
2. The expected utility he receives as a function of the strategies chosen by himself and the other players.
(1 for actual payoff, 2 for expected payoff)
這兩個意義不同，但都有人用。此部分是設計賽局較難的一環。
Information set在第二章第三節中有詳細介紹，此處僅將其視為：
a player’s knowledge at a particular time of the values of different variables.
上例中，info set為老店與新店在選擇前對景氣與否的瞭解，若兩人知道，則Nature在兩店前先move，若老店知道而新店不知，則Nature在新店選擇後才move，若兩店皆不知，則Nature最後move。

information + actions ( order of play

1. New firm chosen from {Enter, Stay Ou}

2. Old firm chosen from {Low price, High price}

3. Nature picks demand, D, to be Recession with probability 0.3 or Normal with probability 0.7.

The purpose of modeling is to explain how a given set of circumstances leads to a particular result.  The result of interest is known as the outcome.

The outcome of the game is a set of interesting elements that the modeler picks from the values of actions, payoffs, and other variables after the game is played out.

The definition of the outcome for any particular model depends on what variables the modeler finds interesting.
因此，上例的outcome可以是Enter or Stay Out， 也可以是最後的payoff。

decision tree vs. game tree:
將上例視為decision problem for new firm:

( 先假設老店在新店進入後的不同反應之機率：（注意：此分析無互動上的問題），假設為0.5
( Figure 1.1

( 新店若選進入，其預期報酬為

-18 = 0.5[0.7*100 + 0.3*40] + 0.5[0.7*-100 + 0.3*-160]
(若其選 不進入，其確定報酬為0

(兩相權衡，新店應該選「不進入」，但這合理嗎？

若將其視為賽局的問題，則新店的行動會影響老店的反應，而老店的所有可能反應也必須放在新店的可能策略中。

( Figure 1.2
(若新店進入，老店該如何反應：高價還是低價？

高價：老店的預期報酬為 82 = 0.7*100 + 0.3*40


低價：老店的預期報酬為 -68 = 0.7*-50 + 0.3*-110

( choose High price for sure

(同樣地，推算老店在新店不進入後，也會選「高價」，在計算了老店的最適反應後，新店會決定選：「進入」，然後兩店各賺82的預期報酬. QED.
兩者的結果是截然不同的。
賽局的分析與決策分析不同處，就在於兩家店都會想：如果我這樣，他會怎樣做？如果他那樣做，我怎麼選會對我最有利。
要更清楚的分析策略，光是各種可能行動(actions)，無法將玩家的行動原則-邏輯呈現出來，接下來，分析行動計畫(action plans)的方法便是找出各玩家的決策(strategies)。 strategies = action plans
Player i’s strategies si is a rule that tells him which action to choose at each instant of the game, given his information set.
Player i’s strategy set or strategy space Si = {si} is the set of strategies available to him.

A strategy combination s = (s1,..., sn) is an ordered set consisting of one strategy for each of the n players in the game.
( info set = what he knows about the previous actions of other players

( strategy tells him how to react to their actions

上例：新店的strategy set為{Enter, Stay Out}，因新店先行動，老店的strategy set為：

{ (High | Enter, Low | Out), (Low | Enter, High | Out), (High | Enter, High | Out), 

(Low | Enter, Low | Out) }
Note: A player’s strategy is a complete set of instructions for him, which tells him what actions to pick in every conceivable situation, even if he does not expect to reach that situation.
(此定義在分析subgame perfect equilibrium時相當重要(crucial)。
(此決策空間的完全性條件使得策略成為無法觀測的，而行動則可觀測到。
(action is physical, strategy is only mental)
為了要能預測一賽局的結果(outcome)，學者通常專注於可能的策略組合(strategy combinations)，而此與outcome之區別好像不大，很容易讓人將這兩者搞混。
strategy combinations: sets of strategies

outcome: sets of values of whichever variables are considered interesting.

事實上，不同的策略組合可能得到同一結果。
如上例：下列兩個策略組合皆可得到「新店決定進入」的結果

{(High | Enter, Low | Out); Enter} ( outcome = Enter and High price
{(High | Enter, High | Out); Enter}( outcome = Enter and High price
要預測賽局之結果，必須選擇一個或數個策略組合來作為其報酬最大下最合理的行為。( equilibrium concept

An equilibrium s* = (s1*,..., sn*) is a strategy combination consisting of a best strategy for each of the n players in the game.
The equilibrium strategies (s*) are the strategies players pick in trying to maximize their individual payoffs, as distinct from the many possible strategy combinations (all other possible s).
賽局的均衡概念與其他經濟理論中的均衡概念不同，
如：一般均衡中，均衡為最適條件（行為）下的一組價格，而在賽局中，此組價格為均衡結果(equilibrium outcome)，而賽局之均衡則為導出那組價格的各個最適的買賣決策組合。

人們常搞混的概念：

strategy vs. action
equilibrium vs equilibrium outcome
光有players, strategies, payoffs仍不足以讓我們找到equilibrium，因為我們必須決定（定義）「最佳的決策」究竟是什麼意思。

( equilibrium concept or solution concept
An equilibrium concept or solution concept F:{S1,..., Sn, π1,..., πn} ( s* is a rule that defines an equilibrium based on the possible strategy combinations and the payoff functions.
(亦即：能得到s*的規則，如：dominant strategy, Nash equilibrium, Subgame Perfectness, etc.
獨一解 (Uniqueness)
許多均衡概念都無法得到獨一解，這在賽局裡也是一個問題。此外，也可能有無解的問題。

(無法確切地預測賽局的結果
(可能是理論不完全

(可能是該現象本來就無法預測
(修正加強賽局的組成分子，也可以改均衡概念
得不到解─即無解，可能是
─均衡概念無法區別不同策略間之優劣，故找不到解

─真的沒解
1.2 Dominant Strategies: the Prisoner’s Dilemma
（以下看第一講）
best reply or best response：在對方的某策略下，對我最有利的策略（即：我的最佳反應）( Nash Equilibrium （後面才會提到）
優勢策略：不管對方如何選擇，此策略都對我最有利
優勢策略均衡：每個玩家皆選擇優勢策略之均衡 ( 一定有單一解
合作賽局：賽局中玩家可以make binding commitments
不合作賽局：賽局中玩家無法make binding commitments，如：Prisoner’s Dilemma game
但不合作賽局也可以轉變為合作賽局：讓玩家之間可以溝通並定契約，如讓玩家間在合作時可以make side-payments。

合作賽局與不合作賽局之區別並非是否有衝突，以下列例子來說明：

─無衝突的合作賽局：員工間彼此選擇最能與同事配合的工作。
─有衝突的合作賽局：獨賣與獨買廠商間的議價

─有衝突的不合作賽局：囚犯困境

─無衝突的不合作賽局：兩廠商在無溝通下決定市場標準，如要用5.25“軟碟機，還是3.5”軟碟機
1.3 Iterated Dominance: the Battle of the Bismarck Sea
無優勢策略均衡解時，怎麼辦？
Weak dominated strategy equilibrium：一次去掉所有weakly dominated strategies

但可能還是無解時，怎麼辦？

Iterated dominance equilibrium：一次去掉一個weakly dominated strategies
仍有多重解，且去掉策略的順序不同，最後得到的解也不同，甚至可能還是無解，怎麼辦？
Nash Equilibrium
