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1  2  3  4  5  6  7  8  9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25


  1  22 JJ JJ AJ JJ 2J 2J 23 23 JJ JA J2 AJ JJ JA JA JJ JJ JA 22 JJ JJ 3J 3J 3J


  2  3A AJ AJ 2J AA JJ 33 3J AJ 23 J2 A3 32 A2 JA 23 2J JJ 23 JJ 3J AJ JJ AA 32


  3  A2 2J 2A A3 2A 2J JA AA 3A JA JJ 3J J2 3A A2 JA 33 3J JJ A2 2A JJ 22 23 AJ


  4  JA 32 3A 23 3J AJ AA JJ AA AJ 3J JJ 2J 2J JJ J2 JA J3 2A JJ JJ 33 AA JA A3


  5  2J AJ JA JJ 33 AJ 2J 23 32 23 AJ 3J 33 A3 3A A3 3J AA 33 A3 33 JJ 2J AJ A2


  6  AJ 22 AJ JJ JA J3 32 A3 JJ 3A 33 3A JJ 3J 2J JA 2A A3 AJ 33 J2 3J JA 33 AJ


  7  33 JJ JJ JJ 2J J3 JA JA 3A J2 23 J2 JJ 22 2A JJ JA J2 23 2J AA JJ 32 3A AJ


  8  AJ 3J JJ 22 3J 22 JJ 22 2J AJ JJ JJ 23 J3 J3 3J 2J 3J AA JJ JJ 2A 2A 2J A2


  9  JA AJ AA AJ JA JA 33 JJ 22 2J 3A AJ AJ 3A A3 AA A3 JJ JJ 32 JJ JJ AJ 3A AJ


 10  3J 2J 3J JJ 2A 2J 3A AA 2J 32 J2 A3 2J J2 JJ JA J3 JJ JJ 22 23 JJ 33 JJ J3


 11  2A J3 JA 2J AJ J2 JJ 32 AJ JA J2 3J A3 2J JJ 2J JJ JA 3A 2J 3J JJ 2A AJ J2


 12  A2 2J J2 3J 33 AJ A2 2J 32 JA J2 JJ 2J 3A 2J 32 32 2J JJ 22 A2 JA JJ 2A J3


 13  J2 A2 JJ J2 JJ JA 2J A2 J2 2J A3 32 A3 JJ AJ J2 23 A3 2A JA 2J JJ AJ 23 2J


 14  33 32 2J 2J 2J AA A2 JA 22 33 2J J3 2A 23 23 2J 3A 3A J3 3J J3 3A 3J JJ J2


 15  J2 JA AJ A2 3J 33 JJ JJ AJ J2 J2 JJ A2 AA JA 2J JJ J2 J2 22 AA JJ J2 3J 33


 16  2J 2J 3A 3J AJ JJ 33 2J AA 3A JJ 3J J2 JJ J3 AA AJ JJ 3J JJ J2 22 3J 2A 2J


 17  A3 J3 23 JA JA 3J 3J 33 2J 2J AJ J3 3J A2 3J AJ 3J JJ 2A 3A 23 J2 J2 J3 2A


 18  3A 3A AJ 3A JJ JJ A2 A3 JA 3J 2J 2J 2J 33 J3 AJ JA 3J 3A JJ JJ 3A 22 J2 22


 19  23 22 JJ 2J JJ JJ JJ 3A 2J A3 23 JJ 32 JA 32 3A J2 2A 3A 22 JA 23 2J 2J 2J


 20  3A AJ JJ JJ 2A AJ 2A J2 33 JA J3 J3 3J 22 J2 J2 JJ 23 JJ JJ 32 JJ A3 A3 A2


 21  A2 JJ 3J A2 JA 3A A3 2A J2 2J AJ J2 3J AJ 3J J3 A3 AA A2 JJ A3 A2 22 22 AJ


 22  JJ 2J JJ 2J 33 AA JJ JA 3J A2 JA JA J3 2A 33 J3 JJ A3 2J A2 JJ JA JJ 3J J3


 23  AA 3J JJ 3J JA JJ 2J J2 2A J2 3J 3J J2 J2 JA JJ 22 J3 A3 AJ 3J 3A 32 A3 J2


 24  32 AJ 3J 2J 22 3A 3A 2J 2J 2J J3 33 3J A3 AJ JJ 3J A2 JJ 3J 2J J3 AJ 3A 3A


 25  2J 33 JA 33 2A JA AJ 3A 33 JA AA 2J AJ JJ 2A 2J 2A 3J 3J 23 AA 3A 3A 32 2J


 26  AJ JJ 22 JJ J3 23 J2 33 J3 A3 2J JA J2 22 JA 2J AA JJ AJ AA JJ J2 23 JJ 2J


 27  J3 AJ J3 23 3J 3A 32 JA A3 JJ 22 32 JA 33 JJ A2 2J J2 22 JJ 32 AJ 3J 2A 2J


 28  2A 32 3A 3J J3 JA AA 2J 23 3J J3 JJ 2A JA J3 J2 A2 3J 3J J2 JJ JA A2 JA AJ


 29  32 2J 3J 2J J2 2A JJ J3 2A A3 JA 32 JJ AJ JA JJ JA A3 A3 3A 2J JA 2J A3 AJ


 30  2J JJ AJ A3 AA AJ 23 J2 J2 J2 2J J2 2J 23 JJ 3J JJ 3A AJ JJ 32 J2 3J 2A 3J


 31  J3 3J 3J AJ JJ JJ 33 3J 22 J2 23 JJ AJ J2 2A 22 23 JA 22 AA JJ 33 J2 JJ AJ


 32  AJ JJ JA AJ A3 2J 2J A2 2J 2J AJ A2 J2 A3 AJ 2J J3 2A 3J 2J AA 22 2A AJ JJ


 33  32 JA 3J 3J 2J A3 AA 23 33 3J A2 23 23 JA J3 JJ AJ 22 J3 J2 J2 JJ AJ JJ J2


 34  23 2J JJ JJ JA 3A JJ 3A 23 A3 J3 JA 3J JJ 3J 2J 22 23 JJ JJ 33 32 A2 AA AA


 35  JJ 3A JJ JJ 3J J2 J2 JJ JA 22 J2 JJ AJ 2A AA JA 3J 2A AJ JA JA J3 3A A2 3J


 36  33 JJ 22 33 3J J2 J3 2J 22 JA JJ 23 AJ A2 JA J3 JJ J3 J2 J3 J2 A2 3A 2J 32


 37  2A JJ JJ 3J 3A J2 2A 32 3J JA 2A A3 JJ 3A J3 2A 2A JA 33 JJ 23 JA 3J A3 JJ


 38  A2 AJ AJ J2 JA 32 A2 AA 23 AJ 3J JJ J3 J3 AJ 3J A3 JJ 2J JA AJ 23 2J JJ A2


 39  JJ JJ 23 AJ AJ A2 J3 3J 3J J3 AA JJ AJ 2J AA AA JA JJ 22 2J 22 A2 3A 33 2J


 40  2J J3 J3 JJ 3J AA JJ J2 3A J3 3A 32 3J 3A 22 2A 3J 3J 2A A3 JA JA A2 JA 2J


 41  AJ 3J 3J 2J J2 33 3A 22 JJ 3J J2 A2 3J J3 JJ J3 AA 2A JA 2J J3 J3 2A 22 JJ


 42  3A J2 AJ AJ AA A2 2A 2A J2 AA JA A3 2J J2 JJ JA AJ 2J JJ JA 33 3J 3J 23 3J


 43  3J 3J 2J JJ 32 2A J2 33 33 22 JJ JJ 3A JJ 22 J3 J3 AA AJ 32 33 JJ J2 3A JA


 44  23 J3 3J 33 JJ AJ 23 22 3A JJ 2J JJ JA 23 A2 J2 J2 JA 3A JJ J2 2J AJ JJ AJ


 45  J2 J2 AJ JJ AJ AJ 23 23 J2 JA 2J A3 A2 AA JJ J2 3J J3 AJ 23 22 J2 32 AA 3J


 46  3J JA J2 2J J3 AJ JA AA 2J AJ AA A3 A2 J2 2A JJ AA 32 JA JA 2A JJ 3A 23 JJ


 47  2J J2 JJ JJ JJ JA JA AJ 23 A3 AJ JJ 22 33 JJ 23 32 3J A2 AJ JJ A3 2J A2 2J


 48  32 3A JA JJ 2A 32 23 AA 2J 22 32 JJ 22 AA 3J 32 J3 3A JJ 23 2J J3 A2 3J J3


 49  2A J3 JJ A3 3J 3J AJ 33 AA JA AJ JA JJ J3 J2 J2 JJ J2 AJ 3A A3 2A 23 J3 AJ


 50  J2 2J J2 AJ 23 AJ 33 A2 2J AJ 22 A2 JJ 3J JA JJ 32 2J JA JJ 2A 3J AA JA AA


1  2  3  4  5  6  7  8  9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25


 51  AJ J3 J2 3J JJ 3A JJ 2J 33 3J 3A AA JJ AA JJ A2 JJ JJ 3J 32 3J J3 3A A2 2J


 52  3J 3J 33 JA JJ J3 A2 2J 3J 23 2A A2 3J 23 AJ 2J J3 JA 32 JJ J3 J2 2A 2J J2


 53  23 22 JJ AJ 2J 32 3A 23 22 JA A2 JJ 23 J2 3A AJ 2J JJ JJ AJ A2 AJ J3 32 32


 54  A3 A3 JJ 22 2A 3A JJ A2 3J J2 AJ 2J 33 J3 2A 2J 3A A2 AJ 3J 3A J2 AJ AJ AJ


 55  2A 23 J2 3J A3 JA 22 3J A3 JJ 2A A2 3J A2 33 22 2J J3 JJ AA JA JA 2A 2A JJ


 56  33 JA AA JJ 3J 3A 3J A3 3J AJ J3 A2 AJ JA J2 2J AJ 23 3J JJ 22 JJ 3J AJ 2A


 57  J2 AJ 3J 22 JJ A3 A3 JA 2J A3 JJ JJ 2A A2 AA 3J 22 2J 2J AJ 3J 2J A2 A3 JJ


 58  AJ JJ JJ JJ J3 32 2J JJ JA J2 3A 2J 2J 33 J3 3A J3 JA AJ J2 A3 JA 2J JJ AJ


 59  3A 3J JA JJ 3A JJ 22 JA 3J 3J A3 JJ 32 JJ AJ JJ 2A 3A 23 2J 2J A3 3A 3A JA


 60  AJ JJ 3J 3A A3 JJ 33 22 J3 2A 2J AJ JJ 23 33 JJ AJ 32 A2 AA JA 32 AJ 2J J2


 61  22 3J JJ 2J 3A 3J JA AJ 32 33 3J A2 3J AA 3J JA AJ 3J 33 JJ 22 J3 2J 2A JA


 62  3A AJ JJ AJ AJ AJ 23 22 3J A2 2A A2 A2 23 3A JJ 2A 3A JJ 33 J2 2J AA A3 23


 63  2J J2 J3 AA JJ JJ AJ 3A 2A JJ J3 JA 2J 32 23 33 J2 2A AJ JA 3A AA 2J JJ 3J


 64  JJ 23 A2 3J JA JJ AA 3J 23 3J A2 JA JJ JJ JA 2J 3J 33 A3 JJ A3 J3 3A 22 JA


 65  3J 33 2J 23 AJ 2J 32 2A JJ A3 AJ JA 2J 2J 22 3A 23 A3 J3 22 3A 33 22 33 J3


 66  A3 JJ AA 2J JJ JJ J3 22 2J JJ J2 JJ 2J J2 J3 J2 3J AA 2J JJ JJ JA AJ J3 3J


 67  3A AJ JJ AJ JJ JJ JJ 3J 3A JJ 3A AJ 22 J3 2A J3 JA 32 JJ A3 2A 22 3A J2 JA


 68  23 3J JJ 3J JJ 3J 32 JA J2 A2 AJ JA 32 JA AJ JJ 32 JJ 32 2J J2 AJ 2J AJ AJ


 69  J2 2J JJ 2A JA AJ 32 JJ JJ AA A2 JA 3J A3 J3 JA 2J JJ J3 JA A2 JA 33 AJ JA


 70  JA JA A2 AJ AA J2 JJ 33 JJ J3 JJ AJ 23 JJ 23 J3 33 AJ 2J 2J 3J 23 2J 33 2J


 71  2J AJ JJ 2J AA 3J AA 3J JJ 2J A3 JJ J3 33 AA J2 A2 AJ JJ JJ 3J 33 2A JA 2A


 72  AA JJ 23 JJ AJ JJ AJ JA J2 3J 2J JA JJ AA 3J JA JJ JJ AJ 32 2J AA 33 32 3J


 73  33 JJ JJ 33 JA J2 33 JJ 33 A3 AJ A2 AJ A2 22 J3 JA 2J AJ JA J2 3A JJ AJ 2J


 74  22 AJ 3A 2J AJ 32 AJ 3A A2 J2 33 A3 AA 2A J3 2J AJ 22 J2 JJ JA AA 3J 33 2J


 75  3J J2 J2 2J JA JJ 2A 22 3A JJ AA 2A A2 A3 2J A2 33 2A J3 2J 32 2A AJ AA JJ


 76  3J 3J JJ A2 JJ AJ A3 2A JJ AJ AA J3 J2 3A AA 2J J2 AJ 2J A3 A3 JA 2A 22 JJ


 77  A3 JA 3J JJ JA JA JJ 23 JA AA 22 JA 3J AJ JJ 23 3J A3 AJ JJ JJ A2 A3 2A 3J


 78  JA 3A JJ JJ J3 AA 3J JJ JA J3 33 A3 AJ 23 2J 2A JA A3 J3 A2 2A JJ JJ JJ JA


 79  JA JJ J2 2J JA 33 2A 3J 3A AJ 2J JJ JJ AA AJ JA 33 A2 22 JJ JJ JA AJ 3J 32


 80  AA JJ A3 J3 32 JJ J2 J2 A3 A2 AA 2J 3A J2 J2 22 JJ JJ AJ A3 AJ 3J 3A 22 2J


 81  22 AJ JA JJ 3J JA JJ J2 2J J3 23 JJ A2 JJ AJ 3J AJ JJ J2 JJ JJ 33 2J 2A AJ


 82  33 2J 2J A2 JA AJ 3A J3 J2 JJ JJ A2 JJ AA AA AJ 2A 2J 3J AA J2 2J 32 3J AA


 83  A3 JA 3J 2J AJ 22 A2 J2 3A 2A 32 JJ 2J 23 2J 22 A3 A2 32 JA JA JA AA A3 JJ


 84  22 J3 JJ JJ J2 J3 AJ JJ JJ JJ 3J A3 22 AJ J3 J3 JJ A3 J3 2J 2A 3A JJ A3 2A


 85  3A A2 JA 3J JJ J2 2J 2A 33 AJ A2 JA 23 32 JA AA 2J AJ AJ 3J A3 2J JA J3 AJ


 86  AJ 23 JA 2J J3 3A 33 22 A3 23 AJ JJ 3J 2A AJ J2 J3 3J JJ AA AA AJ 3A 2A 2J


 87  22 J2 J2 AJ 3J 22 JA A3 JA J2 2J 2J 3J 33 JJ A3 A2 J3 AJ AJ AJ JA 2J J2 3J


 88  J3 3J JJ 23 J2 JA 2J A3 JJ JJ J3 2J 23 JA JJ 32 2A A2 3J J2 3A A2 33 3A JJ


 89  AJ AA AA 3J JJ AJ 33 J2 J3 2J 23 2J JJ 32 AA J3 JA 2J 33 JJ JJ 3J 2J JJ 3J


 90  23 J3 2J AJ 23 2A AJ JJ J2 AA JA 2J JJ JJ 32 3J JJ J2 JA 2J 23 2J A3 JJ JJ


 91  3J 3J J3 JJ JA 3J 22 32 AJ J2 2J A3 32 2A AJ 2J 22 JJ AJ AA 3J JA 3A A2 AA


 92  2J J2 3J JJ JJ A2 JJ 23 J3 AJ JA JA AJ A2 J3 32 AJ J2 A2 JJ A2 AA JJ 2J 2J


 93  A2 JA JA 2J 22 AJ A3 A3 A3 J3 3A JA AJ 33 JJ AJ 2J JJ AJ 33 33 2J AA 23 JJ


 94  3A 2J JJ JJ JA JJ 2J JA AA JA 23 JA JA A2 JA 32 33 J3 JJ AJ JJ JJ 32 3J 2A


 95  AA JJ J2 JJ AJ JJ 33 JJ AA 3J AJ A2 3J 2A J2 JJ JA JJ JJ JJ 2A J2 2A A3 32


 96  2J JJ AA J3 2J JJ AA 2A A3 2A 23 A2 2A J2 JJ 2J 3J AJ 3J 2J J2 A2 J2 3J JJ


 97  AJ JA JA AJ JA 2J JJ A2 AA JJ 3A JJ 2A 3J JA A2 22 AJ 2A JA A3 2J JJ J2 3J


 98  3A JA 2J JJ JJ AJ 23 JJ J2 A3 JA AJ 2A 22 3J JJ 3J 2A AJ A3 3A AJ 3J 3A JJ


 99  23 AJ JJ 2J JA 2A 22 32 JA J2 JJ JJ 3J AJ J2 22 J2 JJ 3J JJ 2A JJ AJ 3J 2A


100  A3 J2 J2 JJ 22 J2 JA 22 3J JJ AJ 2J A2 23 J3 3A AA 33 AA 2J JA JA 2A 2J 3J


101  2J 2J 3J 3A 2J A2 3J JA 2A 3A 32 A2 3J AA 3A AA JJ J3 22 JA 2A A3 3J AJ 3J


102  3J JA JA AJ 3A AA A2 JJ AJ 32 A2 JA AJ 3J 3A 3A A3 AA 2A 2J 22 A3 3A 22 JJ


103  AJ 3J AA JJ 2J JJ A3 3A 3A JJ JJ JA 22 22 J2 J2 J2 33 JA J2 JJ 33 23 JJ AA


104  2J J3 J3 2J J3 2A JJ 2A AJ JJ 22 JA J3 AA 2J J3 3J J3 A2 3J AA A2 JA JJ JJ


105  J2 2J JJ JJ JA J2 J3 JJ JA JJ A3 2A JJ 32 JA JJ JA AJ AJ JA JA JA 3J 3A JJ



L1S.m
function [BRL1S]=L1S(U);

pH=U(1,1); 
qH=U(1,2);

% % BEST RESPONSE ACTION FOR L1S:
% % -----------------------------

%L1 Seeker best responds to a L0 Hider. Calculate the Best Response (BR) 
%actions for L1Seeker. 

%Calculate the Payoffs
PayoffsL1S=[(pH/2) (qH) (1-pH-qH) (pH/2)];

%Get the highest payoff
maxL1S=max(PayoffsL1S);

%Identify which action give the highest payoff
for i=1:4;
    if maxL1S==PayoffsL1S(1,i);
        BRL1S(1,i)=1;
    else;
        BRL1S(1,i)=0;
    end;
end;

%Check for possible ties among best response actions, if NumberBRL1S>1 there
%are ties. If ties, L1Hider is indifferent among the optimum actions and
%therefore choose them with equal probabilities.
NumberBRL1S=sum(BRL1S);
BRL1S=(1/NumberBRL1S)*BRL1S;




L1H.m
function [BRL1H]=L1H(U)

pS=U(1,1); 
qS=U(1,2);

% % BEST RESPONSE ACTION FOR L1H:
% % -----------------------------

%L1 Hider best responds to a L0 Seeker. Calculate the Best Response (BR) 
%actions for L1Hider. 

%Calculate the Payoffs
PayoffsL1H=[(1-(pS/2)) (1-qS) (pS+qS) (1-(pS/2))];

%Get the highest payoff
maxL1H=max(PayoffsL1H);

%Identify which action gives the highest payoff
for i=1:4
    if maxL1H==PayoffsL1H(1,i);
        BRL1H(1,i)=1;
    else;
        BRL1H(1,i)=0;
    end;
end;

%Check for possible ties among best response actions, if NumberBRL1H>1 there
%are ties. If ties, L1Hider is indifferent among the optimum actions and
%therefore choose them with equal probabilities.
NumberBRL1H=sum(BRL1H);
BRL1H=(1/NumberBRL1H)*BRL1H;



L0S.m
function [L0S]=L0S(U);

pS=U(1,1); 
qS=U(1,2);

% % Decisions for L0S: 
% % ------------------

L0S=[(pS/2) qS (1-pS-qS) (pS/2)];




L0H.m
function [L0H]=L0H(U);

pH=U(1,1); 
qH=U(1,2);

% % Decisions for L0H: 
% % ------------------

L0H=[(pH/2) qH (1-pH-qH) (pH/2)];







L2S.m
function [BRL2S]=L2S(U);

pS=U(1,1);
qS=U(1,2);

% % BEST RESPONSE ACTION FOR L2S:
% % -----------------------------

%L2 Seeker best responds to a L1 Hider. Calculate the Best Response (BR) 
%actions for L2 Seeker. 

%First, calculate BR for a L1Hider:
BRL1H=L1H([pS qS]);

%Second, calculate BR for a L2Seeker:
PayoffsL2S=[(BRL1H(1,1)) (BRL1H(1,2)) (BRL1H(1,3)) (BRL1H(1,4))];

%Get the highest payoff
maxL2S=max(PayoffsL2S);

%Identify which action give the highest payoff
for i=1:4;
    if maxL2S==PayoffsL2S(1,i);
        BRL2S(1,i)=1;
    else;
        BRL2S(1,i)=0;
    end;
end;

%Check for possible ties among best response actions, if NumberBRL2S>1 there
%are ties. If ties, L2Hider is indifferent among the optimum actions and
%therefore choose them with equal probabilities.
NumberBRL2S=sum(BRL2S);
BRL2S=(1/NumberBRL2S)*BRL2S;




L2H.m
function [BRL2H]=L2H(U);

pH=U(1,1);
qH=U(1,2);

% % BEST RESPONSE ACTION FOR L2H:
% % -----------------------------

%L2 Hider best responds to a L1 Seeker. Calculate the Best Response (BR) 
%actions for L2Hider. 

%First, calculate BR for a L1Seeker:
BRL1S=L1S([pH qH]);

%Second, calculate BR for a L2Hider:
PayoffsL2H=[(1-BRL1S(1,1)) (1-BRL1S(1,2)) (1-BRL1S(1,3)) (1-BRL1S(1,4))];

%Get the highest payoff
maxL2H=max(PayoffsL2H);

%Identify which action give the highest payoff
for i=1:4;
    if maxL2H==PayoffsL2H(1,i);
        BRL2H(1,i)=1;
    else;
        BRL2H(1,i)=0;
    end;
end;

%Check for possible ties among best response actions, if NumberBRL2H>1 there
%are ties. If ties, L2Hider is indifferent among the optimum actions and
%therefore choose them with equal probabilities.
NumberBRL2H=sum(BRL2H);
BRL2H=(1/NumberBRL2H)*BRL2H;




RapoportBoebelRawData.doc
1       1       1       1       2       4       1


1       1       2       1       2       2       2


1       1       3       1       2       5       5


1       1       4       1       2       4       1


1       1       5       1       2       3       3


1       1       6       1       2       1       1


1       1       7       1       2       4       3


1       1       8       1       2       5       1


1       1       9       1       2       2       5


1       1       10      1       2       4       5


1       1       11      1       2       3       1


1       1       12      1       2       2       2


1       1       13      1       2       3       5


1       1       14      1       2       1       3


1       1       15      1       2       4       1


1       1       16      1       2       2       1


1       1       17      1       2       2       3


1       1       18      1       2       5       5


1       1       19      1       2       4       2


1       1       20      1       2       3       2


1       1       21      1       2       4       3


1       1       22      1       2       1       1


1       1       23      1       2       4       1


1       1       24      1       2       4       4


1       1       25      1       2       5       2


1       1       26      1       2       3       2


1       1       27      1       2       4       4


1       1       28      1       2       5       4


1       1       29      1       2       1       1


1       1       30      1       2       4       2


1       1       31      1       2       5       5


1       1       32      1       2       2       1


1       1       33      1       2       3       2


1       1       34      1       2       5       4


1       1       35      1       2       3       3


1       1       36      1       2       2       2


1       1       37      1       2       4       5


1       1       38      1       2       1       5


1       1       39      1       2       3       1


1       1       40      1       2       4       2


1       1       41      1       2       5       2


1       1       42      1       2       1       4


1       1       43      1       2       4       1


1       1       44      1       2       3       3


1       1       45      1       2       2       3


1       1       46      1       2       4       4


1       1       47      1       2       1       1


1       1       48      1       2       3       2


1       1       49      1       2       2       5


1       1       50      1       2       4       5


1       1       51      1       2       5       2


1       1       52      1       2       3       5


1       1       53      1       2       1       1


1       1       54      1       2       1       1


1       1       55      1       2       4       1


1       1       56      1       2       4       2


1       1       57      1       2       3       3


1       1       58      1       2       5       1


1       1       59      1       2       1       2


1       1       60      1       2       2       5


1       1       61      1       2       4       3


1       1       62      1       2       5       4


1       1       63      1       2       3       2


1       1       64      1       2       2       3


1       1       65      1       2       4       4


1       1       66      1       2       4       3


1       1       67      1       2       1       1


1       1       68      1       2       2       2


1       1       69      1       2       3       1


1       1       70      1       2       2       5


1       1       71      1       2       4       3


1       1       72      1       2       5       1


1       1       73      1       2       3       1


1       1       74      1       2       1       4


1       1       75      1       2       4       2


1       1       76      1       2       2       5


1       1       77      1       2       3       5


1       1       78      1       2       2       3


1       1       79      1       2       3       2


1       1       80      1       2       4       3


1       1       81      1       2       5       1


1       1       82      1       2       1       2


1       1       83      1       2       4       5


1       1       84      1       2       3       5


1       1       85      1       2       5       1


1       1       86      1       2       2       1


1       1       87      1       2       1       2


1       1       88      1       2       4       3


1       1       89      1       2       3       1


1       1       90      1       2       4       2


1       1       91      1       2       5       5


1       1       92      1       2       4       3


1       1       93      1       2       2       2


1       1       94      1       2       1       5


1       1       95      1       2       4       1


1       1       96      1       2       4       1


1       1       97      1       2       2       2


1       1       98      1       2       5       5


1       1       99      1       2       5       5


1       1       100     1       2       2       5


1       1       101     1       2       3       2


1       1       102     1       2       2       1


1       1       103     1       2       1       5


1       1       104     1       2       1       2


1       1       105     1       2       4       1


1       1       106     1       2       4       2


1       1       107     1       2       5       3


1       1       108     1       2       4       1


1       1       109     1       2       1       3


1       1       110     1       2       4       3


1       1       111     1       2       1       2


1       1       112     1       2       1       2


1       1       113     1       2       4       1


1       1       114     1       2       2       5


1       1       115     1       2       4       4


1       1       116     1       2       4       2


1       1       117     1       2       2       1


1       1       118     1       2       1       3


1       1       119     1       2       1       2


1       1       120     1       2       4       2


1       2       1       3       4       3       1


1       2       2       3       4       4       1


1       2       3       3       4       5       1


1       2       4       3       4       1       1


1       2       5       3       4       1       4


1       2       6       3       4       5       4


1       2       7       3       4       3       1


1       2       8       3       4       1       1


1       2       9       3       4       4       4


1       2       10      3       4       1       1


1       2       11      3       4       5       4


1       2       12      3       4       1       1


1       2       13      3       4       5       1


1       2       14      3       4       1       1


1       2       15      3       4       1       1


1       2       16      3       4       1       2


1       2       17      3       4       4       5


1       2       18      3       4       1       1


1       2       19      3       4       1       1


1       2       20      3       4       1       2


1       2       21      3       4       1       4


1       2       22      3       4       4       4


1       2       23      3       4       5       1


1       2       24      3       4       1       4


1       2       25      3       4       3       1


1       2       26      3       4       1       1


1       2       27      3       4       1       2


1       2       28      3       4       4       1


1       2       29      3       4       1       2
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2       37      62      26      29      5       4


2       37      63      26      29      1       1


2       37      64      26      29      4       2


2       37      65      26      29      1       1


2       37      66      26      29      1       1


2       37      67      26      29      4       1


2       37      68      26      29      5       4


2       37      69      26      29      1       2


2       37      70      26      29      1       1


2       37      71      26      29      4       1


2       37      72      26      29      2       4


2       37      73      26      29      1       4


2       37      74      26      29      1       2


2       37      75      26      29      1       1


2       37      76      26      29      4       1


2       37      77      26      29      4       4


2       37      78      26      29      3       2


2       37      79      26      29      1       1


2       37      80      26      29      3       4


2       37      81      26      29      4       1


2       37      82      26      29      3       2


2       37      83      26      29      1       1


2       37      84      26      29      4       1


2       37      85      26      29      4       2


2       37      86      26      29      3       1


2       37      87      26      29      4       4


2       37      88      26      29      1       1


2       37      89      26      29      1       1


2       37      90      26      29      2       1


2       37      91      26      29      4       4


2       37      92      26      29      4       1


2       37      93      26      29      1       2


2       37      94      26      29      1       4


2       37      95      26      29      1       4


2       37      96      26      29      2       1


2       37      97      26      29      1       4


2       37      98      26      29      3       4


2       37      99      26      29      1       2


2       37      100     26      29      2       4


2       37      101     26      29      4       1


2       37      102     26      29      4       2


2       37      103     26      29      1       4


2       37      104     26      29      1       1


2       37      105     26      29      4       4


2       37      106     26      29      1       1


2       37      107     26      29      3       1


2       37      108     26      29      4       4


2       37      109     26      29      3       1


2       37      110     26      29      1       4


2       37      111     26      29      3       1


2       37      112     26      29      4       4


2       37      113     26      29      1       1


2       37      114     26      29      4       1


2       37      115     26      29      3       2


2       37      116     26      29      1       1


2       37      117     26      29      4       4


2       37      118     26      29      5       1


2       37      119     26      29      4       4


2       37      120     26      29      1       2


2       38      1       24      35      2       1


2       38      2       24      35      3       1


2       38      3       24      35      4       1


2       38      4       24      35      5       5


2       38      5       24      35      1       1


2       38      6       24      35      5       1


2       38      7       24      35      1       1


2       38      8       24      35      1       1


2       38      9       24      35      1       5


2       38      10      24      35      1       5


2       38      11      24      35      2       3


2       38      12      24      35      4       5


2       38      13      24      35      1       2


2       38      14      24      35      3       1


2       38      15      24      35      4       4


2       38      16      24      35      1       1


2       38      17      24      35      2       5


2       38      18      24      35      5       3


2       38      19      24      35      1       1


2       38      20      24      35      1       1


2       38      21      24      35      4       1


2       38      22      24      35      4       5


2       38      23      24      35      1       1


2       38      24      24      35      1       1


2       38      25      24      35      4       1


2       38      26      24      35      5       4


2       38      27      24      35      1       1


2       38      28      24      35      2       5


2       38      29      24      35      4       3


2       38      30      24      35      1       5


2       38      31      24      35      3       4


2       38      32      24      35      3       2


2       38      33      24      35      1       1


2       38      34      24      35      4       2


2       38      35      24      35      1       4


2       38      36      24      35      1       2


2       38      37      24      35      1       1


2       38      38      24      35      5       5


2       38      39      24      35      1       1


2       38      40      24      35      3       4


2       38      41      24      35      4       2


2       38      42      24      35      5       2


2       38      43      24      35      1       1


2       38      44      24      35      4       4


2       38      45      24      35      4       4


2       38      46      24      35      1       2


2       38      47      24      35      5       4


2       38      48      24      35      1       2


2       38      49      24      35      4       5


2       38      50      24      35      2       2


2       38      51      24      35      4       1


2       38      52      24      35      2       4


2       38      53      24      35      1       2


2       38      54      24      35      1       2


2       38      55      24      35      3       2


2       38      56      24      35      5       4


2       38      57      24      35      4       2


2       38      58      24      35      1       4


2       38      59      24      35      1       1


2       38      60      24      35      5       1


2       38      61      24      35      2       2


2       38      62      24      35      4       1


2       38      63      24      35      5       1


2       38      64      24      35      5       1


2       38      65      24      35      1       4


2       38      66      24      35      1       2


2       38      67      24      35      4       2


2       38      68      24      35      5       4


2       38      69      24      35      5       3


2       38      70      24      35      2       1


2       38      71      24      35      5       2


2       38      72      24      35      4       1


2       38      73      24      35      3       1


2       38      74      24      35      3       2


2       38      75      24      35      2       1


2       38      76      24      35      1       1


2       38      77      24      35      1       1


2       38      78      24      35      5       1


2       38      79      24      35      3       2


2       38      80      24      35      1       4


2       38      81      24      35      2       4


2       38      82      24      35      4       3


2       38      83      24      35      3       3


2       38      84      24      35      4       2


2       38      85      24      35      5       1


2       38      86      24      35      5       5


2       38      87      24      35      2       1


2       38      88      24      35      4       2


2       38      89      24      35      3       5


2       38      90      24      35      4       1


2       38      91      24      35      5       2


2       38      92      24      35      4       5


2       38      93      24      35      4       1


2       38      94      24      35      1       1


2       38      95      24      35      1       3


2       38      96      24      35      3       1


2       38      97      24      35      2       5


2       38      98      24      35      5       1


2       38      99      24      35      4       1


2       38      100     24      35      5       2


2       38      101     24      35      2       4


2       38      102     24      35      1       1


2       38      103     24      35      1       1


2       38      104     24      35      5       1


2       38      105     24      35      5       2


2       38      106     24      35      1       4


2       38      107     24      35      1       5


2       38      108     24      35      3       1


2       38      109     24      35      3       1


2       38      110     24      35      2       1


2       38      111     24      35      1       1


2       38      112     24      35      1       1


2       38      113     24      35      3       1


2       38      114     24      35      5       4


2       38      115     24      35      4       3


2       38      116     24      35      1       2


2       38      117     24      35      1       5


2       38      118     24      35      4       1


2       38      119     24      35      5       2


2       38      120     24      35      1       1


2       39      1       28      25      4       1


2       39      2       28      25      2       3


2       39      3       28      25      3       5


2       39      4       28      25      4       1


2       39      5       28      25      4       2


2       39      6       28      25      2       3


2       39      7       28      25      1       1


2       39      8       28      25      4       1


2       39      9       28      25      4       3


2       39      10      28      25      5       5


2       39      11      28      25      1       2


2       39      12      28      25      4       3


2       39      13      28      25      2       1


2       39      14      28      25      5       2


2       39      15      28      25      1       3


2       39      16      28      25      3       1


2       39      17      28      25      4       2


2       39      18      28      25      1       3


2       39      19      28      25      5       2


2       39      20      28      25      2       1


2       39      21      28      25      3       3


2       39      22      28      25      1       5


2       39      23      28      25      4       1


2       39      24      28      25      2       3


2       39      25      28      25      1       5


2       39      26      28      25      4       1


2       39      27      28      25      3       2


2       39      28      28      25      1       3


2       39      29      28      25      1       2


2       39      30      28      25      5       3


2       39      31      28      25      3       1


2       39      32      28      25      5       2


2       39      33      28      25      3       3


2       39      34      28      25      4       1


2       39      35      28      25      3       3


2       39      36      28      25      2       5


2       39      37      28      25      1       1


2       39      38      28      25      5       3


2       39      39      28      25      4       5


2       39      40      28      25      3       1


2       39      41      28      25      4       1


2       39      42      28      25      1       3


2       39      43      28      25      4       2


2       39      44      28      25      2       1


2       39      45      28      25      4       3


2       39      46      28      25      1       1


2       39      47      28      25      3       2


2       39      48      28      25      1       5


2       39      49      28      25      5       1


2       39      50      28      25      5       3


2       39      51      28      25      3       5


2       39      52      28      25      1       1


2       39      53      28      25      4       3


2       39      54      28      25      2       5


2       39      55      28      25      1       2


2       39      56      28      25      4       3


2       39      57      28      25      5       2


2       39      58      28      25      1       5


2       39      59      28      25      5       3


2       39      60      28      25      4       2


2       39      61      28      25      1       5


2       39      62      28      25      3       3


2       39      63      28      25      4       1


2       39      64      28      25      5       2


2       39      65      28      25      3       1


2       39      66      28      25      1       1


2       39      67      28      25      4       5


2       39      68      28      25      4       2


2       39      69      28      25      4       3


2       39      70      28      25      4       5


2       39      71      28      25      4       1


2       39      72      28      25      4       2


2       39      73      28      25      1       5


2       39      74      28      25      4       3


2       39      75      28      25      2       1


2       39      76      28      25      4       2


2       39      77      28      25      4       1


2       39      78      28      25      4       3


2       39      79      28      25      1       5


2       39      80      28      25      1       1


2       39      81      28      25      4       1


2       39      82      28      25      1       5


2       39      83      28      25      4       1


2       39      84      28      25      5       5


2       39      85      28      25      2       3


2       39      86      28      25      4       1


2       39      87      28      25      3       3


2       39      88      28      25      1       1


2       39      89      28      25      2       5


2       39      90      28      25      5       2


2       39      91      28      25      2       3


2       39      92      28      25      4       5


2       39      93      28      25      1       3


2       39      94      28      25      5       2


2       39      95      28      25      4       5


2       39      96      28      25      1       3


2       39      97      28      25      4       2


2       39      98      28      25      1       1


2       39      99      28      25      4       2


2       39      100     28      25      1       3


2       39      101     28      25      4       5


2       39      102     28      25      1       3


2       39      103     28      25      4       2


2       39      104     28      25      3       1


2       39      105     28      25      4       1


2       39      106     28      25      4       1


2       39      107     28      25      1       1


2       39      108     28      25      4       1


2       39      109     28      25      4       1


2       39      110     28      25      4       1


2       39      111     28      25      4       1


2       39      112     28      25      1       3


2       39      113     28      25      2       3


2       39      114     28      25      1       5


2       39      115     28      25      5       2


2       39      116     28      25      1       5


2       39      117     28      25      4       3


2       39      118     28      25      1       5


2       39      119     28      25      4       3


2       39      120     28      25      1       5


2       40      1       36      23      1       2


2       40      2       36      23      1       4


2       40      3       36      23      4       1


2       40      4       36      23      1       1


2       40      5       36      23      4       3


2       40      6       36      23      4       5


2       40      7       36      23      1       4


2       40      8       36      23      5       1


2       40      9       36      23      5       1


2       40      10      36      23      1       5


2       40      11      36      23      1       1


2       40      12      36      23      4       2


2       40      13      36      23      1       1


2       40      14      36      23      2       5


2       40      15      36      23      1       3


2       40      16      36      23      4       1


2       40      17      36      23      1       4


2       40      18      36      23      5       3


2       40      19      36      23      3       1


2       40      20      36      23      3       2


2       40      21      36      23      1       4


2       40      22      36      23      4       3


2       40      23      36      23      5       1


2       40      24      36      23      1       4


2       40      25      36      23      1       5


2       40      26      36      23      5       4


2       40      27      36      23      3       1


2       40      28      36      23      4       1


2       40      29      36      23      2       2


2       40      30      36      23      1       3


2       40      31      36      23      1       5


2       40      32      36      23      1       2


2       40      33      36      23      1       1


2       40      34      36      23      1       2


2       40      35      36      23      4       4


2       40      36      36      23      4       1


2       40      37      36      23      4       5


2       40      38      36      23      4       1


2       40      39      36      23      1       4


2       40      40      36      23      3       2


2       40      41      36      23      3       1


2       40      42      36      23      1       5


2       40      43      36      23      4       3


2       40      44      36      23      1       2


2       40      45      36      23      2       1


2       40      46      36      23      2       5


2       40      47      36      23      4       3


2       40      48      36      23      1       4


2       40      49      36      23      1       1


2       40      50      36      23      1       5


2       40      51      36      23      4       3


2       40      52      36      23      4       2


2       40      53      36      23      1       1


2       40      54      36      23      1       5


2       40      55      36      23      4       3


2       40      56      36      23      4       4


2       40      57      36      23      4       2


2       40      58      36      23      5       1


2       40      59      36      23      1       1


2       40      60      36      23      5       3


2       40      61      36      23      4       4


2       40      62      36      23      1       1


2       40      63      36      23      2       2


2       40      64      36      23      4       5


2       40      65      36      23      4       3


2       40      66      36      23      5       4


2       40      67      36      23      1       1


2       40      68      36      23      1       2


2       40      69      36      23      4       5


2       40      70      36      23      1       1


2       40      71      36      23      2       3


2       40      72      36      23      4       5


2       40      73      36      23      5       2


2       40      74      36      23      5       5


2       40      75      36      23      4       3


2       40      76      36      23      3       1


2       40      77      36      23      1       4


2       40      78      36      23      4       1


2       40      79      36      23      4       5


2       40      80      36      23      5       4


2       40      81      36      23      1       2


2       40      82      36      23      1       2


2       40      83      36      23      3       5


2       40      84      36      23      4       1


2       40      85      36      23      4       1


2       40      86      36      23      4       2


2       40      87      36      23      4       2


2       40      88      36      23      1       5


2       40      89      36      23      4       3


2       40      90      36      23      5       5


2       40      91      36      23      1       2


2       40      92      36      23      4       2


2       40      93      36      23      3       1


2       40      94      36      23      4       1


2       40      95      36      23      4       3


2       40      96      36      23      2       2


2       40      97      36      23      2       1


2       40      98      36      23      4       1


2       40      99      36      23      4       2


2       40      100     36      23      4       1


2       40      101     36      23      1       4


2       40      102     36      23      1       4


2       40      103     36      23      3       1


2       40      104     36      23      1       4


2       40      105     36      23      1       1


2       40      106     36      23      4       4


2       40      107     36      23      4       1


2       40      108     36      23      4       1


2       40      109     36      23      4       1


2       40      110     36      23      4       3


2       40      111     36      23      1       4


2       40      112     36      23      4       5


2       40      113     36      23      1       1


2       40      114     36      23      1       3


2       40      115     36      23      4       1


2       40      116     36      23      4       1


2       40      117     36      23      4       2


2       40      118     36      23      1       1


2       40      119     36      23      4       2


2       40      120     36      23      1       4




L3H.m
function [BRL3H]=L3H(U);

pS=U(1,1);
qS=U(1,2);

% % BEST RESPONSE ACTION FOR L2H:
% % -----------------------------

%L3 Hider best responds to a L2 Seeker. Calculate the Best Response (BR) 
%actions for L3Hider.

%First, calculate BR for a L2Seeker:
BRL2S=L2S([pS qS]);

%Second, calculate BR for a L3Hider:
PayoffsL3H=[(1-BRL2S(1,1)) (1-BRL2S(1,2)) (1-BRL2S(1,3)) (1-BRL2S(1,4))];

%Get the highest payoff
maxL3H=max(PayoffsL3H);

%Identify which action give the highest payoff
for i=1:4;
    if maxL3H==PayoffsL3H(1,i);
        BRL3H(1,i)=1;
    else;
        BRL3H(1,i)=0;
    end;
end;

%Check for possible ties among best response actions, if NumberBRL2H>1 there
%are ties. If ties, L2Hider is indifferent among the optimum actions and
%therefore choose them with equal probabilities.
NumberBRL3H=sum(BRL3H);
BRL3H=(1/NumberBRL3H)*BRL3H;
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Replicability Instructions for Data Analysis:  
"Fatal Attraction: Salience, Naiveté, and Sophistication in Experimental ‘Hide-


and-Seek’ Games"  
by Vincent P. Crawford and Nagore Iriberri  


 
This document provides the data from the three groups of experiments analyzed in 
the paper, as well as instructions for replicating the analysis. First, we 
provide the data sets and then we provide Matlab files for replicating the 
maximum likelihood estimates.  
 
A. Data Sets 
 
The paper uses three data sets: Rubinstein, Tversky and Heller´s (RTH), 
O’Neill´s, and Rapoport and Boebel´s. RTH´s data are used to estimate the 
alternative models proposed in the paper. O’Neill´s and Rapoport and Boebel´s 
data are used only to test for portability, hence only to calculate MSEs for 
different models given the parameters estimated using RTH´s data. 
 
O’Neill´s and Rapoport and Boebel´s data, which have not been previously 
published (though they have been made freely available to researchers on 
request), are published here with their permission. We gratefully acknowledge 
their generosity. 
 
RTH’s aggregate choice frequency data, which is all that is used in our paper, 
were published in their cited papers. As explained in the web appendix, we made 
minor adjustments to their published data to reconcile reported frequencies and 
sample sizes.   
 
RTH´s Data: 
 
Their data are provided in the paper, disaggregated for all six treatments in 
Table 1, and aggregated over treatments in the first two lines of Table 3.  
 
O´Neill´s Data: 
 
O’Neill’s entire dataset is provided in the document O´NeillRawData.doc. The data 
are presented in a matrix. The columns refer to the matched pairs´ IDs (1-25) and 
the rows refer to periods (1-105). Each entry in the matrix consists of a pair of 
actions referring to the action of Player 1 and Player 2 respectively. 
 
With one exception, our analysis uses only O’Neill’s subjects’ initial responses, 
which are recorded in the first 2 rows in Table 5 in the paper. The exception is 
our footnote 24, which depends on his subjects’ time-aggregated responses as 
well. The time-aggregated responses are published in O’Neill’s paper, but they 
lso can be extracted from his entire dataset.       a
 
Rapoport and Boebel´s Data: 
 
These data are provided in the document RapoportBoebelRawData.doc. The variables 
in each column starting from left to right refer to: 
Experiment: 1 and 2 (Footnote 22 in the paper or Table 2 on page 265 in   
            Rapoport and Boebel). 
Sessions: 1-20 refer to Experiment 1 and 21-40 to Experiment 2. Session 1 (1-10)  
          and Session 2 (11-20), Session 1 (21-30) and Session 2 (31-40).  
Period: 1-120. 
Player X (1 in the paper): 1-40. 
Player Y (2 in the paper): 1-40. 







Action for Player X: 1-5. 
Action for Player Y: 1-5. 
Since we are only interested in initial responses we extracted Period 1´s data 
from Session 1. The initial responses are provided in the first 4 rows in Table 6 
in the paper.  
 
B. Data Analysis: 
 
We computed maximum likelihood estimations for RTH´s data set, both for the 
aggregated data reported in Table 3 and for each of the six treatments reported 
in Table A2 in the Appendix. We provide m-files from Matlab that we used for the 
maximum likelihood estimation.  
 
LiH.m and LiS.m: for i=0,1,2,3,4. Given input p and q (choice probabilities for 
end points and focally labelled B) the output yielded are the choice 
probabilities for different levels (L0, L1, L2, L3, L4) and different player 
roles (H for Hiders and S for Seekers). 
 
LogLikeHS.m: it defines the log likelihood function for the alternative models of 
Level-k (with symmetric and asymmetric L0) and equilibrium with perturbations. 
The inputs are the parameters to be estimated for each model and the output is 
the log likelihood function. 
 
minHS.m: it uses the fmincon routine to find the maximum likelihood estimates. 







minHS.m
clc
clear

% %MINIMIZATION ROUTINE FOR HIDE AND SEEK:
% %---------------------------------------

% %Check for the right model in LogLikeHS and the right data (aggregate or one of the treatments)

% %Parameters to be estimated: [pH,pS,qH,qS,r,s,t,u,e,eH,eS,fH,fS,lambda]
% %----------------------------------------------------------------------

%pH,pS: center/end bias for Hiders and Seekers
%qH,qS: focally labeled bias Hiders and Seekers
%r: L0 type frequency
%s: L1 type frequency
%t: L2 type frequency
%u: L3 type frequency
%e: error rate

%eH,eS: payoff perturbation for chosing end locations
%fH,fS: payoff perturbation for chosing focally the labeled action.

% %--------
% %LEVEL-K:
% %--------

% %RANDOM INITIAL VALUES, EVALUATION OF THE FUNCTION;
% %-------------------------------------------------%
% %When asymmetric L0
% %------------------
%NOTE: r=0 so p and q only matter for the region. Adjust and replace the "fix the region" below
%In the asymmetric, different regions can be chosen for L0 Hiders and L0 Seekers.
%(a)Pick and fix the initial value that belongs to a region in the random search
%(b)Change accordingly the weak Equality Restrictions in the fmincon: 
%NOTE: We do not need a different model for symmetric L0, just fix the region such that pH=pS and 
%qH=qS.

%REGION 1: 3p+2q>2, p+2q>1 2q>p
%I.e.: p=0.3 q=0.6

%REGION 2: 3p+2q>2, p+2q>1 2q<p
%I.e.: p=0.6 q=0.25

%REGION 3: 3p+2q>2, p+2q<1 2q<p
%I.e.: p=0.7 q=0.1

%REGION 4: 3p+2q<2, p+2q<1 2q<p
%I.e.: p=0.4 q=0.15

%REGION 5: 3p+2q<2, p+2q<1 2q>p
%I.e.: p=0.1 q=0.3

%REGION 6: 3p+2q<2, p+2q>1 2q>p
%I.e.: p=0.1 q=0.6

minfv=Inf*ones(100,1);

for e=1:1000;

initialpH="fix the region";
initialqH="fix the region";
initialpS="fix the region";
initialqS="fix the region";
initialr=0;
initials=(1-initialr)*rand(1);
initialt=(1-initials-initialr)*rand(1);
initialu=(1-initials-initialr-initialt)*rand(1);
initiale=rand(1);

initialvalues(:,e)=[ initialpH; initialqH;...
                     initialpS; initialqS;... 
                     initialr; initials; initialt; initialu;...
                     initiale];
feval(e,1)=LogLikeHS(initialvalues(:,e));
end;

minfv=min(feval);
mininitialval=[0;0;0;0;0;0;0;0;0];
minfeval=0;

for e=1:1000;
if minfv==feval(e,1);
mininitialval=initialvalues(:,e);
minfeval=feval(e,1);
else;
mininitialval=mininitialval;
minfeval=minfeval;
end;
end;

feval;
minfeval
mininitialval

[U, fval, exitflag, output]=fmincon('LogLikeHS', mininitialval, ...
[1 1 0 0 0 0 0 0 0; 0 0 1 1 0 0 0 0 0; 0 0 0 0 0 1 1 1 0], [1; 1; 1], [1 0 0 0 0 0 0 0 0; 0 1 0 0 0 0 0 0 0; 0 0 1 0 0 0 0 0 0; 0 0 0 1 0 0 0 0 0; 0 0 0 0 1 0 0 0 0],...
["fix the region"; "fix the region"; "fix the region"; "fix the region"; 0], [0; 0; 0; 0; 0; 0; 0; 0; 0], [1; 1; 1; 1; 1; 1; 1; 1; 1], [], optimset('TolFun', 1.0000e-100, 'MaxFunEvals',5000, 'MaxIter', 4000,'MaxFunEvals', 100000))

% %When symmetric L0
% %-----------------
%NOTE: r=0 so p and q only matter for the region. Adjust and replace the "fix the region" below.
%(a)Pick and fix the initial value that belongs to a region in the random search
%(b)Change accordingly the Equality Restrictions in the fmincon: 

%REGION 1: 3p+2q>2, p+2q>1 2q>p
%I.e.: p=0.3 q=0.6

%REGION 2: 3p+2q>2, p+2q>1 2q<p
%I.e.: p=0.6 q=0.25

%REGION 3: 3p+2q>2, p+2q<1 2q<p
%I.e.: p=0.7 q=0.1

%REGION 4: 3p+2q<2, p+2q<1 2q<p
%I.e.: p=0.4 q=0.15

%REGION 5: 3p+2q<2, p+2q<1 2q>p
%I.e.: p=0.1 q=0.3

%REGION 6: 3p+2q<2, p+2q>1 2q>p
%I.e.: p=0.1 q=0.6

% minfv=Inf*ones(10000,1);
% 
% for e=1:10000;
% 
% initialp="fix the region";
% initialq="fix the region";
% initialr=0;
% initials=(1-initialr)*rand(1);
% initialt=(1-initials-initialr)*rand(1);
% initialu=(1-initials-initialr-initialt)*rand(1);
% initiale=rand(1);
% 
% initialvalues(:,e)=[ initialp; initialq;...
%                      initialr; initials; initialt; initialu;... 
%                      initiale];
% 
% feval(e,1)=LogLikeHS(initialvalues(:,e));
% end;
% 
% minfv=min(feval);
% mininitialval=[0;0;0;0;0;0;0];
% minfeval=0;
% 
% for e=1:10000;
% if minfv==feval(e,1);
% mininitialval=initialvalues(:,e);
% minfeval=feval(e,1);
% else;
% mininitialval=mininitialval;
% minfeval=minfeval;
% end;
% end;
% 
% feval;
% minfeval
% mininitialval
% 
% 
% [U, fval, exitflag, output]=fmincon('LogLikeHS', mininitialval, ...
% [1 1 0 0 0 0 0; 0 0 1 1 1 1 0], [1; 1], [1 0 0 0 0 0 0; 0 1 0 0 0 0 0; 0 0 1 0 0 0 0], ["fix the region"; "fix the region"; 0],...
% [0; 0; 0; 0; 0; 0; 0], [1; 1; 1; 1; 1; 1; 1], [], optimset('TolFun', 1.0000e-100, 'MaxFunEvals',5000, 'MaxIter', 4000,'MaxFunEvals', 100000))

% %EQUILIBRIUM WITH PERTURBATION
% %-----------------------------
%Add equality restrictions of eH=eS and fH=fS for the case of same magnitudes:
%[1 0 -1 0; 0 1 0 -1], [0; 0]

% minfv=Inf*ones(10000,1);
% 
% for e=1:10000;
% 
% initialeH=.5*rand(1);
% initialfH=.3*rand(1);
% initialeS=.5*rand(1);
% initialfS=.3*rand(1);
% 
% initialvalues(:,e)=[ initialeH; initialfH; initialeS; initialfS];
% feval(e,1)=LogLikeHS(initialvalues(:,e));
% minfv=min(feval);
% 
% if minfv==feval(e,1);
% mininitialvalues=initialvalues(:,e);
% minfeval=feval(e,1);
% else;
% mininitialvalues=mininitialvalues;
% minfeval=minfeval;
% end;
% end;
% 
% feval;
% minfeval
% mininitialvalues
% 
% [U, fval, exitflag, output]=fmincon('LogLikeHS', mininitialvalues,...
% [-2 1 0 0 ; 2 1 0 0 ; 2 -3 0 0 ; 0 0 -2 1 ; 0 0 2 1 ; 0 0 2 -3 ],[3; 3; 3; 3; 3; 3],...
% [], [], [0; 0; 0; 0], [.5; .5; .5; .5], [], [])



LogLikeHS.m
function [LL]=LOGLIKEHS(U);


% % LEVEL-K MODELS: (L0+L1+L2+L3+L4 plus error)
% % ---------------
% % When asymmetric L0
% % ------------------
% pH=U(1,1);
% qH=U(2,1);
% pS=U(3,1);
% qS=U(4,1);
% r=U(5,1);
% s=U(6,1);
% t=U(7,1);
% u=U(8,1);
% e=U(9,1);

% %When symmetric L0
% %-----------------
% p=U(1,1);
% q=U(2,1);
% r=U(3,1);
% s=U(4,1);
% t=U(5,1);
% u=U(6,1);
% e=U(7,1);

% % EQUILIBRIUM AND QUANTAL RESPONSE EQUILIBRIUM MODELS: (Perturbations and lambda)
% % ----------------------------------------------------
% %When equilibrium with perturbations:
% %------------------------------------
eH=U(1,1);
fH=U(2,1);
eS=U(3,1);
fS=U(4,1);

% % DATA: X=[x1 x2 x3 x4];
% % ----------------------

% %Original Data: Z|year|treatment(mine/trea)|order|playerrole

Z93treaAABAH=[41 66 35 47];
sum(Z93treaAABAH);
Z93treaAABAS=[11 43 18 13];
sum(Z93treaAABAS);
Z93mineAABAH=[32 52 24 24];
sum(Z93mineAABAH);
Z93mineAABAS=[21 26 10 16];
sum(Z93mineAABAS);
Z93trea1234H=[46 41 67 33];
sum(Z93trea1234H);
Z93trea1234S=[17 15 40 12];
sum(Z93trea1234S);
Z93mine1234H=[24 27 59 23];
sum(Z93mine1234H);
Z93mine1234S=[14 18 26 14];
sum(Z93mine1234S);
Z96ABAAH=[5 19 21 8];
sum(Z96ABAAH);
Z96ABAAS=[8 19 28 7];
sum(Z96ABAAS);
Z9899ABAAH=[8 9 22 11];
sum(Z9899ABAAH);
Z9899ABAAS=[10 12 35 7];
sum(Z9899ABAAS);

% %Transform Z to X to ABAA (93trea,93mine AABA)and interchange roles (mine)
% %Disaggregated data for the overfitting test

X93treaAABAH=[41 35 66 47];
sum(X93treaAABAH);
X93treaAABAH/sum(X93treaAABAH);
%NH=X93treaAABAH;

X93treaAABAS=[11 18 43 13];
sum(X93treaAABAS);
X93treaAABAS/sum(X93treaAABAS);
%NS=X93treaAABAS;

X93mineAABAS=[21 10 26 16];
sum(X93mineAABAS);
X93mineAABAS/sum(X93mineAABAS);
%NH=X93mineAABAS;

X93mineAABAH=[32 24 52 24];
sum(X93mineAABAH);
X93mineAABAH/sum(X93mineAABAH);
%NS=X93mineAABAH;

X93trea1234H=[46 41 67 33];
sum(X93trea1234H);
X93trea1234H/sum(X93trea1234H);
%NH=X93trea1234H;

X93trea1234S=[17 15 40 12];
sum(X93trea1234S);
X93trea1234S/sum(X93trea1234S);
%NS=X93trea1234S;

X93mine1234S=[14 18 26 14];
sum(X93mine1234S);
X93mine1234S/sum(X93mine1234S);
%NH=X93mine1234S;

X93mine1234H=[24 27 59 23];
sum(X93mine1234H);
X93mine1234H/sum(X93mine1234H);
%NS=X93mine1234H;

X96ABAAH=[5 19 21 8];
sum(X96ABAAH);
X96ABAAH/sum(X96ABAAH);
%NH=X96ABAAH;

X96ABAAS=[8 19 28 7];
sum(X96ABAAS);
X96ABAAS/sum(X96ABAAS);
%NS=X96ABAAS;

X9899ABAAH=[8 9 22 11];
sum(X9899ABAAH);
X9899ABAAH/sum(X9899ABAAH);
%NH=X9899ABAAH;

X9899ABAAS=[10 12 35 7];
sum(X9899ABAAS);
X9899ABAAS/sum(X9899ABAAS);
%NS=X9899ABAAS;

% %Aggregate data, NH and NS

N93H=X93treaAABAH+X93mineAABAS+X93trea1234H+X93mine1234S;

Nu93H=sum(N93H);
X93H=N93H/Nu93H;

N93S=X93treaAABAS+X93mineAABAH+X93trea1234S+X93mine1234H;
Nu93S=sum(N93S);
X93S=N93S/Nu93S;

N96H=X96ABAAH;
Nu96H=sum(N96H);
X96H=N96H/Nu96H;

N96S=X96ABAAS;
Nu96S=sum(N96S);
X96S=N96S/Nu96S;

N9899H=X9899ABAAH;
Nu9899H=sum(N9899H);
X9899H=N9899H/Nu9899H;

N9899S=X9899ABAAS;
Nu9899S=sum(N9899S);
X9899H=N9899S/Nu9899S;

NH=N93H+N96H+N9899H;
NuH=sum(NH);
XH=NH/NuH;

NS=N93S+N96S+N9899S;
NuS=sum(NS);
XS=NS/NuS;

N=NH+NS;
Nu=sum(N);
X=N/Nu;

% % RECALL DECISIONS FOR L0, L1, L2, L3, L4 FOR BOTH ROLES:
% % -------------------------------------------------------
% %When asymmetric L0
% %------------------
% LL0H=L0H([pH qH]);
% LL0S=L0S([pS qS]);
% LL1H=L1H([pS qS]);
% LL1S=L1S([pH qH]);
% LL2H=L2H([pH qH]);
% LL2S=L2S([pS qS]);
% LL3H=L3H([pS qS]);
% LL3S=L3S([pH qH]);
% LL4H=L4H([pH qH]);
% LL4S=L4S([pS qS]);

% %When symmetric L0
% %-----------------
% LL0H=L0H([p q]);
% LL0S=L0S([p q]);
% LL1H=L1H([p q]);
% LL1S=L1S([p q]);
% LL2H=L2H([p q]);
% LL2S=L2S([p q]);
% LL3H=L3H([p q]);
% LL3S=L3S([p q]);
% LL4H=L4H([p q]);
% LL4S=L4S([p q]);

% %DEFINING LOG LIKELIHOOD FUNCTIONS:
% %----------------------------------

% %LOG LIKELIHOOD FUNCTION FOR LEVEL-K
% %-----------------------------------
LIKEERRORH=NH(1,1)*log([r*LL0H(1,1)+s*((1-e)*LL1H(1,1)+e/4)+t*((1-e)*LL2H(1,1)+e/4)+u*((1-e)*LL3H(1,1)+e/4)+(1-r-s-t-u)*((1-e)*LL4H(1,1)+e/4)])+...
   NH(1,2)*log([r*LL0H(1,2)+s*((1-e)*LL1H(1,2)+e/4)+t*((1-e)*LL2H(1,2)+e/4)+u*((1-e)*LL3H(1,2)+e/4)+(1-r-s-t-u)*((1-e)*LL4H(1,2)+e/4)])+...
   NH(1,3)*log([r*LL0H(1,3)+s*((1-e)*LL1H(1,3)+e/4)+t*((1-e)*LL2H(1,3)+e/4)+u*((1-e)*LL3H(1,3)+e/4)+(1-r-s-t-u)*((1-e)*LL4H(1,3)+e/4)])+...
   NH(1,4)*log([r*LL0H(1,4)+s*((1-e)*LL1H(1,4)+e/4)+t*((1-e)*LL2H(1,4)+e/4)+u*((1-e)*LL3H(1,4)+e/4)+(1-r-s-t-u)*((1-e)*LL4H(1,4)+e/4)]);

LIKEERRORS=NS(1,1)*log([r*LL0S(1,1)+s*((1-e)*LL1S(1,1)+e/4)+t*((1-e)*LL2S(1,1)+e/4)+u*((1-e)*LL3S(1,1)+e/4)+(1-r-s-t-u)*((1-e)*LL4S(1,1)+e/4)])+...
   NS(1,2)*log([r*LL0S(1,2)+s*((1-e)*LL1S(1,2)+e/4)+t*((1-e)*LL2S(1,2)+e/4)+u*((1-e)*LL3S(1,2)+e/4)+(1-r-s-t-u)*((1-e)*LL4S(1,2)+e/4)])+...
   NS(1,3)*log([r*LL0S(1,3)+s*((1-e)*LL1S(1,3)+e/4)+t*((1-e)*LL2S(1,3)+e/4)+u*((1-e)*LL3S(1,3)+e/4)+(1-r-s-t-u)*((1-e)*LL4S(1,3)+e/4)])+...
   NS(1,4)*log([r*LL0S(1,4)+s*((1-e)*LL1S(1,4)+e/4)+t*((1-e)*LL2S(1,4)+e/4)+u*((1-e)*LL3S(1,4)+e/4)+(1-r-s-t-u)*((1-e)*LL4S(1,4)+e/4)]);

LL=-(LIKEERRORH+LIKEERRORS);


% % LOG LIKELIHOOD FUNCTION FOR EQUILIBRIUM WITH PERTURBATIONS 
% %-----------------------------------------------------------

% LOGLIKEEQPERTH=NH(1,1)*log(1/4-eS/2+fS/4)+NH(1,2)*log(1/4+eS/2-3*fS/4)...
%             +NH(1,3)*log(1/4+eS/2+fS/4)+NH(1,4)*log(1/4-eS/2+fS/4);
% 
% LOGLIKEEQPERTS=NS(1,1)*log(1/4-eH/2+fH/4)+NS(1,2)*log(1/4+eH/2-3*fH/4)...
%             +NS(1,3)*log(1/4+eH/2+fH/4)+NS(1,4)*log(1/4-eH/2+fH/4);
% 
% LL=-(LOGLIKEEQPERTH+LOGLIKEEQPERTS);



L4S.m
function [BRL4S]=L4S(U);

pS=U(1,1);
qS=U(1,2);

% % BEST RESPONSE ACTION FOR L3S:
% % -----------------------------

%L4 Seeker best responds to a L3 Hider. Calculate the Best Response (BR) 
%actions for L4Seeker. 

%First, calculate BR for a L3Hider:
BRL3H=L3H([pS qS]);

%Second, calculate BR for a L2Seeker:
PayoffsL4S=[(BRL3H(1,1)) (BRL3H(1,2)) (BRL3H(1,3)) (BRL3H(1,4))];

%Get the highest payoff
maxL4S=max(PayoffsL4S);

%Identify which action give the highest payoff
for i=1:4;
    if maxL4S==PayoffsL4S(1,i);
        BRL4S(1,i)=1;
    else;
        BRL4S(1,i)=0;
    end;
end;

%Check for possible ties among best response actions, if NumberBRL2S>1 there
%are ties. If ties, L2Hider is indifferent among the optimum actions and
%therefore choose them with equal probabilities.
NumberBRL4S=sum(BRL4S);
BRL4S=(1/NumberBRL4S)*BRL4S;




L4H.m
function [BRL4H]=L4H(U);

pH=U(1,1);
qH=U(1,2);

% % BEST RESPONSE ACTION FOR L2H:
% % -----------------------------

%L4 Hider best responds to a L3 Seeker. Calculate the Best Response (BR) 
%actions for L4Hider.

%First, calculate BR for a L3Seeker:
BRL3S=L3S([pH qH]);

%Second, calculate BR for a L4Hider:
PayoffsL4H=[(1-BRL3S(1,1)) (1-BRL3S(1,2)) (1-BRL3S(1,3)) (1-BRL3S(1,4))];

%Get the highest payoff
maxL4H=max(PayoffsL4H);

%Identify which action give the highest payoff
for i=1:4;
    if maxL4H==PayoffsL4H(1,i);
        BRL4H(1,i)=1;
    else;
        BRL4H(1,i)=0;
    end;
end;

%Check for possible ties among best response actions, if NumberBRL2H>1 there
%are ties. If ties, L2Hider is indifferent among the optimum actions and
%therefore choose them with equal probabilities.
NumberBRL4H=sum(BRL4H);
BRL4H=(1/NumberBRL4H)*BRL4H;




L3S.m
function [BRL3S]=L3S(U);

pH=U(1,1);
qH=U(1,2);

% % BEST RESPONSE ACTION FOR L3S:
% % -----------------------------

%L3 Seeker best responds to a L2 Hider. Calculate the Best Response (BR) 
%actions for L3 Seeker. 

%First, calculate BR for a L1Hider:
BRL2H=L2H([pH qH]);

%Second, calculate BR for a L2Seeker:
PayoffsL3S=[(BRL2H(1,1)) (BRL2H(1,2)) (BRL2H(1,3)) (BRL2H(1,4))];

%Get the highest payoff
maxL3S=max(PayoffsL3S);

%Identify which action give the highest payoff
for i=1:4;
    if maxL3S==PayoffsL3S(1,i);
        BRL3S(1,i)=1;
    else;
        BRL3S(1,i)=0;
    end;
end;

%Check for possible ties among best response actions, if NumberBRL2S>1 there
%are ties. If ties, L2Hider is indifferent among the optimum actions and
%therefore choose them with equal probabilities.
NumberBRL3S=sum(BRL3S);
BRL3S=(1/NumberBRL3S)*BRL3S;



