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@ assume stochastic-player
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@ what if one player always blunders on move k?
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2-player alternate-move no-draw

& &6 6 6 ¢

T: max moves per game
t: move
e:: solving ease after t moves

w;: fraction winning moves
w; < 0 means

@ all moves lose

in{0, ..., T}
0 (hard) ...1 (easy)
-1 (all lose) ... 1 (all win)

@ after best move, wyi 1 =~ —wr

m;: score of move t
r+: rank of move t

sp: strength of player p

-1 (bad) ...1 (good)
1 (worst) ...k (best)
-1 (anti-perfect) ...1 (perfect)

[ [ = = =



2-player alternate-move no-draw

& &6 6 6 ¢

T: max moves per game
t: move
e:: solving ease after t moves

w;: fraction winning moves
w; < 0 means

@ all moves lose

in{0, ..., T}
0 (hard) ...1 (easy)
-1 (all lose) ... 1 (all win)

@ after best move, wyi 1 =~ —wr

m;: score of move t
r+: rank of move t

sp: strength of player p

-1 (bad) ...1 (good)
1 (worst) ...k (best)
-1 (anti-perfect) ...1 (perfect)

[ [ = = =



& &6 6 & ¢

2-player alternate-move no-draw

T: max moves per game

t: move in{0, ..., T}
e:: solving ease after t moves 0 (hard) ...1 (easy)
wy: fraction winning moves -1 (all lose) ... 1 (all win)

w; < 0 means

@ all moves lose
@ after best move, wyi 1 =~ —wr

my: score of move t -1 (bad) ...1 (good)
re: rank of move t 1 (worst) ...k (best)
sp: strength of player p -1 (anti-perfect) ...1 (perfect)

[} T = = =



@ 2-player alternate-move no-draw

@ T: max moves per game

@ t: move in{0, ..., T}
@ ¢ solving ease after t moves 0 (hard) ...1 (easy)
@ w;: fraction winning moves -1 (all lose) ... 1 (all win)

w; < 0 means

@ all moves lose
@ after best move, wyi 1 =~ —wr

@ my: score of move t -1 (bad) ...1 (good)
@ ry: rank of move t 1 (worst) ...k (best)
@ s,: strength of player p -1 (anti-perfect) ...1 (perfect)

" <L = = = war



e e e e

2-player alternate-move no-draw

T: max moves per game

t: move in{0, ..., T}
e:: solving ease after t moves 0 (hard) ...1 (easy)
wy: fraction winning moves -1 (all lose) ... 1 (all win)

w; < 0 means

@ all moves lose
@ after best move, wyi 1 =~ —wr

my: score of move t -1 (bad) ...1 (good)
re: rank of move t 1 (worst) ...k (best)
sp: strength of player p -1 (anti-perfect) ...1 (perfect)

[} T = = =



OUTLINE

BLUNDER ANALYSIS BLUNDER
FUEGO BLUNDER ANALYSIS BLUNDER ANALYSIS
MOoOHEX BLUNDER ANALYSIS SIMPLE GAME MODEL

CONCLUSIONS

SIMPLE GAME MODEL: PARAMETERS

PARAMETERS
@ 2-player alternate-move no-draw

@ T: max moves per game

@ t: move in{0, ..., T}
@ e;: solving ease after t moves 0 (hard) ...1 (easy)
@ w;: fraction winning moves -1 (all lose) ... 1 (all win)

w; < 0 means

BRAUSEN HAYWARD MULLER QADIR SPIES BLUNDER cOST IN GO AND HEX



OUTLINE

BLUNDER ANALYSIS BLUNDER
FUEGO BLUNDER ANALYSIS BLUNDER ANALYSIS
MOoOHEX BLUNDER ANALYSIS SIMPLE GAME MODEL

CONCLUSIONS

SIMPLE GAME MODEL: PARAMETERS

PARAMETERS
@ 2-player alternate-move no-draw

@ T: max moves per game

@ t: move in{0, ..., T}
@ e;: solving ease after t moves 0 (hard) ...1 (easy)
@ w;: fraction winning moves -1 (all lose) ... 1 (all win)

w; < 0 means

o all moves lose
@ after best move, wy11 =~ —wr

BRAUSEN HAYWARD MULLER QADIR SPIES BLUNDER cOST IN GO AND HEX



OUTLINE

BLUNDER ANALYSIS BLUNDER
FUEGO BLUNDER ANALYSIS BLUNDER ANALYSIS
MOoOHEX BLUNDER ANALYSIS SIMPLE GAME MODEL

CONCLUSIONS

SIMPLE GAME MODEL: PARAMETERS

PARAMETERS
@ 2-player alternate-move no-draw

@ T: max moves per game

@ t: move in{0, ..., T}
@ e;: solving ease after t moves 0 (hard) ...1 (easy)
@ w;: fraction winning moves -1 (all lose) ... 1 (all win)

w; < 0 means

o all moves lose
@ after best move, wy11 =~ —wr

©

my: score of move t -1 (bad) ...1 (good)

BRAUSEN HAYWARD MULLER QADIR SPIES BLUNDER cOST IN GO AND HEX



OUTLINE

BLUNDER ANALYSIS BLUNDER
FUEGO BLUNDER ANALYSIS BLUNDER ANALYSIS
MOHEX BLUNDER ANALYSIS SIMPLE GAME MODEL

CONCLUSIONS

SIMPLE GAME MODEL: PARAMETERS

PARAMETERS
@ 2-player alternate-move no-draw

@ T: max moves per game
@ t: move in{0, ..., T}
@ e;: solving ease after t moves 0 (hard) ...1 (easy)
@ w;: fraction winning moves -1 (all lose) ... 1 (all win)
w; < 0 means

o all moves lose

o after best move, w1 ~ —wr
@ m;: score of move t -1 (bad) ...1 (good)
@ ry: rank of move t 1 (worst) ...k (best)

BRAUSEN HAYWARD MULLER QADIR SPIES BLUNDER cOST IN GO AND HEX



OUTLINE

BLUNDER ANALYSIS BLUNDER
FUEGO BLUNDER ANALYSIS BLUNDER ANALYSIS
MOHEX BLUNDER ANALYSIS SIMPLE GAME MODEL

CONCLUSIONS

SIMPLE GAME MODEL: PARAMETERS

PARAMETERS
@ 2-player alternate-move no-draw

@ T: max moves per game
@ t: move in{0, ..., T}
@ e;: solving ease after t moves 0 (hard) ...1 (easy)
@ w;: fraction winning moves -1 (all lose) ... 1 (all win)
w; < 0 means

o all moves lose

o after best move, w1 ~ —wr
@ m;: score of move t -1 (bad) ...1 (good)
@ ry: rank of move t 1 (worst) ...k (best)
@ sp: strength of player p -1 (anti-perfect) ...1 (perfect)/

BRAUSEN HAYWARD MULLER QADIR SPIES BLUNDER cOST IN GO AND HEX



@ assume games non-pathological
o for each t

e sample m; with E[m] = s, X e
@ compute r; from m;
@ using wg, make move with rank r;

@ sample w1 using w;y and r;  (strongest move from winning
position leaves no opponent winning moves)
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o E[m] =~ s, X e

@ assume s, > 0
@ blunder E[m;| =0 (s, —0)

@ blunder cost: resulting drop in expected win rate
@ indirectly measures s, X e; X wy
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