1.

!
%
2

&

Reinforcement Learning Dynamics in Social Dilemmas
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1.1. Social dilemmas
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1.2. Reinforcement learning
I =>++>C ! &* < =-,55C
& & ? % % & &
% E3 & =* " | >++-C
& : H%
3 4
& ! = H % C %
3 % & & ! H%
2 % & & 3" 2 "<
H% & - =2 " -6,6C

2 & H% & "IN & (&& <



: ! & 3 % %
00 ! ! G
O
I I
$
I " "
] ] |
| "
=2 " -,-- % >00C
! 3 &
%
& %
3 31
! 3 : &
! >++A? * " I >+4+-7
% -,,0C H & H%
% & &
H% % 3 : &
-,57 " | % -,,0?7 " |
( -,6?2 ( * 3IE!
% ! ! 3 & &
& H%
% "L <83
= E :
| = >++-C !
& H%
% % L <$ (
& &
& & %
0p | | =
! % E
! &
3 ! ! % & &
2 "= " -,,67
/| E -, * "o I >++-
>++-3C %
H% 3 & 3
? &

%

& H%

3 : % &

! %!&& !

& =$ &&! >++5?
( -,52 "I
I 3l

I 19 9%
=>++-C [
& %% 3
& H®%
E c3

H% &

L -,6?79 -,?L
?* "o !

I & & &

E3 &



H 3 13! 9 " =-,6C *

" 1 =>++-3C 2 &:" & E
3 & & >E% | % & : %
% & : & & : 3 = *

"o | =>++-CC & H C % !

I3l D % | % 3 & &

! @ & =* " !
S44-2 % " I >++-3C [
=>++>C " 3 %% 4
% & !, < : I % :
! 31" =-1AC ! 31*Q =,1C 8

: % & : % 3

1.3. Outline of the paper
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5.1. Learning by Large Steps (Fast Adaptation)
4 3 "% 3 % ! "
3 2 H% ! ;
3: 1% 3 &! G
Lo ( ! % 3 "
3 ( %: & 2 & &
H & & ! &
% ! % H & |
F & ! %! %
°H % 3 %!&&% ! >D>
M H= C



: (
& ! "% 3! % I &
&& %% ( % & 3 !
n ! . & I n ' (
= 3 C
4 H% ;5 D % 33 ' & &
& ! & ! " L < %
% TO A - +R>R S & && &&
% 33 % v+ = % 33 & 3 %! C;
% 33 ! & P & &
% 3 % = & M+ 5 T v+ ,+SM
T+, +,S %33 ! %% H 00U C 2
& 5 : % 4%% H : 3'vVQ F
F 3
Probability that an infinite chain of the MS outcome CC begins in the next step
] -
09
08 r
0.7
0.6 |
()55
04 |
03 | =
1=0.99 .
L i g o8
01 b hpmeate ™ ;
{=0,425
0 _T.nnl"":"""'“:.“‘". . . : I....un:nu;i'.l.‘.: nnnnnn ."|= 00625
05 055 06 065 07 075 08 08 09 0095 1
Initial Probability of Cooperating (x))
5L33 I'& & & & !
=C "L <$ %
25 && = C % &&
2 3 v+ %0 H % 33 ! &
% & 3 %!
3 & ( & ! & & &
%! ° & ! 3 % !
% ! 3 & '@ !
& ! % ! ! & %

% !'< % 3 && & 1%1&& % ! !



5.2. Learning by Small Steps (Slow Adaptation)
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7. Conclusions
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