Research Seminar 6.
Solving Extensive Form Games by
Computer
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What i1s Gambit?

a set of software tools for doing computation on finite,
noncooperative games.

* These comprise a graphical interface for interactively
building and analyzing general games in extensive or
strategy form;

* a number of command-line tools for computing Nash
equilibria and other solution concepts in games;

« and, a set of file formats for storing and
communicating games to external tools.

Gambit User Guide, http://gambit.sourceforge.net
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Gambit: Where to Get It

5—@ - |g htkp: jfgambit, saurceforge. net/download. bl

J File Edt “ew Favaorites Tools Help

v o (& Gambit: Downlaad | |

« Gambit is open source
software Gambi

« Downloads available from =

Squrceforge (see link) a leading N
mirror of open source software

* Available for Windows and GAMBIT RELEASES

Gambit releases are currently numbered

MaC|ntOSh according to the date of release.
° W i I CURRENT STABLE VERSION:

Includes an qppllcatlog CURRENT SThE
programmning interface” to the

The current version of Gambit is

Ianguage Python 0.2007.12.04, released on December 4, 2007
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Sample Game: Four Card Poker

ﬁﬁamhit - 4 Card poker, from Alix Martin -10| x|
File Edit “iew Format Tools Help
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Dragging and Dropping Player Nodes

Drag and drop

player nodes to
create a tree

Eﬁamhit - Untitled Extensive Game {unsaved changes)

File Edit ‘iew Format Tools Help
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) | =
reake a new strategic (table) game
e
& & Playe\‘ <

& & Player2

You can also create
games in strategic
form
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Adding Information Sets

ﬁﬁamhit - Untitled Extensive Game {unsaved changes) O] x|

File Edit Yiew Format Tools Help
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111 o8 1

i | This is the root of a proper subgame
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Zancel | | (04 I
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Labelling Nodes and Moves

ﬁﬁambit - Untitled Extensive Game {unsaved changes) - |EI ll
in
. | ot
@|4§ 0|&®\®\@.|an ?ﬂ-|ﬁﬁl Gy
Information set label I
Euriilsie off il 2 'I dominated: «@él ik | All actions shawn éﬂl I™ shaw anly reachable nodes
Belongs to player |2: Flaver 2 'l i
Right .
Actions
Lahel q 4
Right]
2 2 79
Cancel oK I
| Natu 10
C:
X -2 2
21
-2 2
02
Mode properties |
Mode label '- kure
Information sek IChance infoset 1 'l
This is the root node of the tree

Cukcome I(null) j

Cancel | Ok I
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etting Payoffs and Probabilities

Eﬁambit - Untitled Extensive Game (unsaved changes)
File Edit Wiew Format Tools Help
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Computing Nash Equilibrium

Click on equilibria to display the

Four equilibria payoffs and play of the game

f2% Gambit - Untitled Extensive Game {unsaved changes)

e Edit Wiew Format | Tools Help
The computation has completed. Murmber af egé Eﬂ & H 1 % 0 | & G‘l Q @ |

Computing Mash equilibria

Dominance

Equilibrium

Qre . i
# |11 12 |21y 2221 [2:22]  ceactonsuhichare [ S g.@él W;g.gl et
1 1 0 0 1] 1 0
2 1 0 0 0 0 1 P& Chance
3 a0 1 0 1 0 0 B & Player 1
g 0 1 0 % 0 1? Fayoff: -1/2
8 & Player2 Fast Rose
Fayoff: 1

Natu
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Discussion of Equilibria

» Two solutions found by both Gambit and us
« Rose "Down” and Colin “Left”
* Rose "Down” and Colin “Left if Down”
» Two solutions found only by Gambit
* Rose "Up” and Colin “Left if Up”
* Rose "Up” and Colin mixed “Left” and “Left if Up”

* We eliminated weakly dominated solutions; Gambit did
not
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Exporting Trees to Gambit Files or
Graphics

ﬁﬁamhit - Untitled Extensive Game (unsayved changes)
File Edit V“iew Format Tools Help

Mews rh@@\@dm .un|.
Cpen ChH-C o = E.i
Save Chrl-5 a@él v@él All actions shown
Save as Shift-iCkrl-5

£l R

gt Garnbit .&Fg Format ]
Gambit .rfg Forrmat Right ® o .
Page Setup Down it 1
Prink Presiew EBMP
Prink Ckrl-P IPEG 1] .'El'i Left
PNG It 0 & 11
Close Chrl-t : Lo
Exit Chr-g PostScript b
WG v
1 Ct\Program Filzs\Gambithgames) dcards. efg | o ‘Up po 13
=& Player 2 1 =
Fayoff: 1 i o
3 § Y,
Down Colin il
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Other Features and Bugs

* Quantal Response Equilibrium: Gambit includes an
evolutionary mechanism for computing equilibria
which involves players trying out strategies, and doing
more of those which work the best

« Dominated Strategies: This feature of Gambit doesn't
seem to work for extensive form games, resulting in
errors and maybe even crashes
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