function [move, myRepertoire] = stabilityObserver(roundsAlive, myRepertoire, myHistory)

% Stability Observer

%

% entered by Guenther Rosenbaum

% coded by Luke Rendell 10/6/08

exploit=false; %set default exploit flag

maxActsFactor = 4;

if roundsAlive==0

    move=-1; % if roundsAlive=0 then INNOVATE

elseif roundsAlive==1

    move=0; % if roundsAlive = 1 then OBSERVE

elseif roundsAlive==2

    exploit=true; % if roundsAlive = 2 then EXPLOIT

else % if roundsAlive > 2 then:

    lastMove = myHistory(2,end); %calculate my last move

    lastExploit = find(myHistory(2,:)>0,1,'last'); %find out when I last ExPLOITed

    lastExploitPayoff = myHistory(4,lastExploit); %and get the payoff

    allPayoffs = sort(unique(myHistory(4,myHistory(2,:)>0))); %sort all different payoffs from history in an array (each value is allowed only once in the array
    upperQuartilePayoff = allPayoffs(round((3*numel(allPayoffs))/4)); %select the element at index (3 * arraysize - 1) / 4

    numberOfLearnedActs = size(myRepertoire,2); %count number of learned acts in myRepertoire

    %%%%%%%%%%%%%%%% calculate mean length of sequences

    start = false; %boolean start = false;

    sumLength = 0; %int sumLength = 0;

    sumAnz = 0; %int sumAnz = 0;

    saveAct = 0; %int saveAct = 0

    saveValue = 0; %saveValue = 0;

    for i=1:size(myHistory,2); %for (int i = 0; i < myHistory.size(); i++)

        element = myHistory(2:4,i); %int[] element = myHistory.get(i);

        if element(1)>0 && element(2)>0 %if (element[1] > 0 && element[2] > 0)

            if saveAct==element(1) && saveValue==element(3)   % if (start && (saveAct == element[1]) && (saveValue == element[3]))

                sumLength = sumLength+1; %sumLength += 1;

                if start

                    sumAnz = sumAnz+1; %sumAnz += 1;

                    start = false; %start = false;

                    sumLength = sumLength+1; %sumLength += 1;  % at start there must be an additional increment

                end

            else

                saveAct = element(1); %saveAct = element[1];

                saveValue = element(3); %saveValue = element[3];

                start = true;

            end

        end

    end

    meanExploitLength = max([sumLength./sumAnz 2]); %(The value is always >= 2.0; default is 2.0, too)
    if meanExploitLength>15 && mod(roundsAlive,10)==0 %If  (getMeanExploitLength > 15) AND (roundsAlive mod 10  =  0)  move = 0; % THEN OBSERVE

    elseif lastMove==0 || lastExploit>=upperQuartilePayoff || numberOfLearnedActs>=(maxActsFactor*meanExploitLength) %if getLastMoveFromHistory = OBSERVE OR getLastExploit >= getUpperQuartilPayoff OR getNumberOfLearnedActs>=maxActsFactor * getMeanExploitLength

        exploit=true; %THEN EXPLOIT

    else

        move=0; %ELSE OBSERVE

    end

end

if exploit

    rankedR_Matrix = sortrows([myRepertoire'],-2); % EXPLOIT the highest ranked Act in myRepertoire

    move = rankedR_Matrix(1,1);

    if move == 0 then move = -1 end % if best act == 0, then innovate  ; see procedure

end

