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This tutorial illustrates how to use the
graphical mterface prowvided by Gambit
to construct and analyze a simple
one-card poker game. This game 1s
similar to one that appears i many

texts, for example, Game Theory:
Analysis of Conflict by Roger Myerson.
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We'll explain the rules of the game as
we go along This 15 perhaps the
simplest game that could be called
"poker." It will be played between two
players, whom we will call Alice and
Bob. Let's begin by gving our game a
descriptive title, and naming our players.
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The panel at left has updated to show
the names of our protagomsts. This
panel lists the players in the game, and
will summarize useful mformation about
the equilibria we will compute.
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Now let's build the game tree. The game will begin with Alice drawing a card
from a deck. Let us suppose there are two types of cards: "high" cards and
"low" cards, and that these are equally likely. (Perhaps, iof this 15 a standard

deck of cards, then red cards are high and black cards are low.)

To represent this, we will first create a chance, or nature, move. Click on the

dice icon to the left of the word "Chance", and drag it to the root node of the
31 =]
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We have created a chance move with two actions. The
notation C:1 under the root node mdicates that this 15 a
chance move, and that it 15 move number 1 for the chance
player.

The 1/2 beneath each branch indicates that the actions are
equally likely. This 15 what we want. Gambit also gives the
actions the default names "1" and "2".

Double-click one of the action labels to edit the labels for
the mowve.

Let's change those names to something more descriptive.
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Continung with the game, after Alice gets
her card, she may either choose to "raise" or
"fold." We create this mowve for Alice, and
edit the action labels, the same way the
chance move was created, except we drag
the player icon from next to Alice's name to
the node where we want to create the

1Move.
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If Alice folds, the game ends. However, if
she raises, then Bob will have a move. He
may choose to etther "meet" or "pass." In
etther case, the game ends after Bob's
mMove.

We add Bob's move, and set his action
labels, the same way as Alice's move was
created.
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oo far, we have only drawn the mteraction when
Alice draws a high card. The same rules apply

when she draws a low card as well.

We can easily build this by copying the tree that
follows the draw of a high card to the node after
the draw of a low card. To do this, hold down the
control key on the keyboard, and drag from Alice's
move node to the node following chance's "low"
action.
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Notice that when nodes are copied, they remainm  + »
the same information set as thewr ongmal 1:1
counterparts. Information sets are mdicated by the
dotted lines connecting Alice's and Bob's mowves,
respectively.

.s
O o e W o=

In our game, Alice does observe the card she
draws, but Bob does not. So Alice's two moves
should be in separate information sets. An easy
way to accomplish this 15 to "reveal" the outcome of
the chance move to Alice. Here's how to do that.

\ J
4] |
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Right-clicking in the tree window presents
a pop-up menu of editing operations.
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Now our tree 15 completed, and accurately reflects the mowves and
information structure of the game.

Now let's turn to payoffs. We suppose that at the beginning of the
game, each player places a dollar in the pot. The actions "raise" and
"meet" correspond to the player choosing them placing another dollar
in the pot. The actions "fold" and "pass" correspond to the choosing
player forfeiting the pot to the other player.

Finally, if Alice raises and Bob meets, the result depends on Alice's

card. If she has a high card, she wins and takes the pot; if she has a
low card, Bob wins and takes the pot.

"

|
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The light grey "(u)" symbols to the nght of each node represent
placeholders for payoffs ("u" stands for "utiity"). These are treated as
a payoff of zero for all players. To create an outcome with nonzero
payoffs, double-click the "(u)" symbol next to the node.

and Bob meets her. In this case, both players have contnbuted two
dollars to the pot (one from the ante, one from their actions). Since
Alice has the high card, she wins and takes the pot; thus, her net
payoffis a gamn of two dollars, while Bob has lost two dollars.

We start with the outcome in which Alice gets a high card, rases,

\

| |
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Now we handle the case when Alice has the
high card, raises, but Bob passes. Here,
since Bob passes, he forfeits the dollar he
put in the pot, but suffers no further loss.
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Similarly, when Alice folds, she
forfeits her dollar to Bob.
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Recall that, unless Alice raises and Bob meets, the

value of the card Alice holds doesn't affect the ——rs————{y
payoffs. So, i the remaming two cases, we can
copy the payoffs from nodes where we already
created them.

.
e e B Y Y Yo e

Payoffs can be copied by holding down the control
key on the keyboard while dragging from the
payoffs to be copied to the node where the payoffs
should also be assigned. We now do this for both
the remaining cases.
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This completes our specification of the game.

A next step in the analysis 15 to consider whether

any of the actions avalable to the players are t -

dominated. Gambit prowides a toolbar to facilitate
this analysis, which can be toggle on or off using the

N\ Tools menu. 1 1
A J
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its absence from the game tree.

To see if further actions can be elimmated, ‘i 1 1
we click the nght-arrow button again.
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Hide actions which are |strictly or weakly LI dominated: uél él Eliminated 1 level ; éﬂ [~ show only reachable nodes
& [Mext round of elimination |
Meet
2 -2
& Alice
& Bob 2:1 1 1
1:1
@ 11
Meet
) 2 2
1 1

1:2
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Hide actions which are |strictly or weakly LI dominated: uél é | Eliminated 1 level N ;;l [~ show only reachable nodes

& oo

. 2 -2

& Alice
$ o Nigh s 1 -1

No further actions are removed from 7 1:1

the tree; thus, we have reached the ® 11

end of the elimmation process. The

right arrow button 15 now disabled on Meet

the toolbar to mdicate this. 2 2

The left arrow button, similarly, .

would undo one step of the [0
elimination process. The other arrow |7 1:2
buttons jump to the beginning and the
end of the process. We now restore
the game m full on the screen by

jumping to the begmning.
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&

Hide actions which are |strictly or weakly LI dominated: u*[?
Show all strategies |
s Meet

Eliminated 1 level ;; | [~ show only reachable nodes

2 -2
& Alice Raise
& Bob 2::? 1 1
1:1
@ 11
Meet
5 22
1 1

1:2
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@ O‘QQ@‘ 000 m—l’-i“ . gg

;; | ™ Show only reachable nodes

&

|Show all strategies|
s Meet

Hide actions which are |str|ctly or weakly _I dominated: Eliminated 1 level

2 -2
& Alice Raise
& Bob 2::? 1 1
1:1
@ 11
Meet
5 22
1 1

1:2
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Hide actions which are |strictly or weakly LI dominated: g[}\él w@él Aall acki

| Next, we might be mnterested in the reduced
@ - strategic form of the game.
-2
Alice i . : :
6 il Gambit computes this automatically. We can
6 Bob L toggle between the extenstve and strategic forms
nlgn . . -1
- by using the table icon on the toolbar.
!
1:1
Fol
>
c 2 2
\ Lo 1 -1
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) Yiew the strategic form of the game|
Hide actions which are |str|ctly or weakly _I dominated: i« « | All actions sh W [T o reachable nodes
s Meet
2 -2
& Alice
& Bob 2,:1 1 1
1:1
Meet
) 2 2
1 1

1:2

View the strategic form of the game
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wr

reachable nodes

| All actions shdwm | | S

& oo

2 -2
& Alice
& Bob 31 1 -1
1:1
Meet
5 22
1 1

1:2

View the strategic form of the game v/
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Hide strategies which are

& Alice
i <]

Bob

N
N

11

'
—

12

LR -
o Q

Alice

21
/P

SN P
- P l\)l;‘. o

—
=

Gambit uses a shorthand to summarnze strategies. For
Alice, each strategy lists the action she takes at each of her

information sets. Thus, this strategy corresponds to her
taking her second action (fold) at her first mformation set
(when she has the high card), and her taking her first action

(raise) at her second mformation set (when she has the low

card).

-

View the strategic form of the game
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Hide strategies which are

& Alice Bob
[11 ~| 1 2
& Bob 11 0 0 1 -1
[1 ~| 12 7.7 0,0
21 Z 2000
22 |11 11
4 )

Let's repeat the dominance analysis on the strategic
form. The dommance toolbar works analogously
on the strategic form as it did in the extensive form.

Alice

|\"iew the strateqic form of the game /.




ﬁGambit - A simple game of poker {unsaved changes) — |D|5|
File Edit Yiew Format Tools Help

EEE S&8(s ¢ e @k @ oD% M 38

Hide strategies which are

& Alice Bob
[11 ~| 1 2
& Bob 11 0 0 1 -1
[1 ~| 12 z,7/0,0
21 Z 2000
22 |11 11
@
0
=
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IEEE 2 &

NAL IR EREN 1B

Hide strategies which are

& Alice

[11

& Bob

[~

[1

[~

Alice

1 2
11 0 0 1 1
12 T 5 0,0
21 %%n:n
22 11 11

Bob
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Hide strategies which are

& Alice

[11

& Bob

[~

[1

[~

Alice

1 2
11 0 0 1 1
12 T 5 0,0
21 %%n:n
22 11 11

Bob
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Hide strategies which are Istrictly L] dominated: gw@a} <l | All strategies shown Q | w |

a Alice Bob
[11 ~| 1 2
& Bob 11 00 11
[1 ~| 12 z,7/0,0
21 Z 2000
22 41 11
@
=
=
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Hide strategies which are

& Alice [ Bob
[11 ~| 1 2
& Bob 11 0 0 1 -1
[1 ~| 12 7.7 0,0
21 Z 2000
22 |11 11
@
0
=
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Hide strategies which are

& Ali Bob |Next round of elimination |
ice
[11 ~] 1 2
& Bob 11 00 1 1
l1 | 12 7.7 0,0
21 Z 2000
22 1111
@
=4
S
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Hide strateqies which are Istrictly or weakly :] dominated: g‘@z

& Alice Bob |Next round of elimination
|11 ~] 1 | 2
& Bob 11 00 1 4
[1 ~| 12 + 3 0,0
21 Z 2000
22 41 11
@
=4
S
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IEEE 2 &

AR EE

Wiy
Wi

& Alice

[11

& Bob

[1

Alice

el

[Mext round of elimination |

Bob
1 2
11 001 1
12 |+ 3 00
p

Observe that Alice's strategies "21" and
"22" have been eliminated. Recall that these
both mwolve Alice playing her second
action, fold, at her first information set, when
she has the high card. This 1s the action we
earlier determined to be dominated.
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Hide strategies which are Istrictly or weakly :] dominated: WI é I Eliminated 1 level

& Alice Bob Mext round of elimination
|11 ~] 1 | 2
& Bob 11 00 1 4
I1 | 12 300

Alice
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Hide strategies which are Istrictly or weakly :] dominated: WI é I Eliminated 1 level

& Alice Bob Mext round of elimination
|11 ~] 1 | 2
& Bob 11 00 1 4
I1 | 12 300

Alice
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Hide strategies which are Istrictly or weakly L] dominated: Hé' é | Eliminated 1 level hﬁ

& Alice

[11 ~| 1

& Bob 11 0 0
[1 ~| 12 2
p

S -

[— RN

.1
peedn i
P éé

Bob

Alice

equilibria.

advantage

appropriate i

No more strategies have been removed, so we
have come to the end of the elimination process.
We will now hide the dommance toolbar.

It should be noted that this elimination toolbar 1s
entirely for the benefit of the analyst Gambit
automatically takes
information where

of dommnance
computing
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8 Alice Bob
[11 ~| 1 2
& Bob 11 0011
[1 ~| 12 |+ 3 00

Alice
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8 Alice Bob
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& Bob 11 0011
[1 ~| 12 |+ 3 00

Alice
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& Alice Bob

i1 - 1| 2

& Bob 11 00 1 4

[1 ~| 12 |+ 3 00

Alice
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Hide strategies which are pusururvmrj dominated: Hé' é' Eliminated 1 level a@l m.};gl
& Alice Bob

[11 ~| 1 2

& Bob 1 0014

[1 ~| 12 |+ 3 00

Alice

|Find undominated actions
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8 Alice Bob

~| 1 2
& Bob 11 0 0 1 -1
1 ~| 12 T+ 5 00
21 Z 200
22 4111
s )
opeaking of which, what are the Nash
equilibria of this game? The algonthms for
_§ finding these are available by clicking on the
< calculator button on the toolbar. )

Yiew a preview of the game printout
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Compute Nash equilibria of this game |

<] 1| 2
& Bob 11 0 0 1 -1
1 | 12 T+ 5 00
21 Z 200
22 1111

@

&

<

Compute Mash equilibria of this game
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<] 1| 2
& Bob 11 0 0 1 -1
1 | 12 T+ 5 00
21 Z 200
22 1111

@

&

=

Compute Mash equilibria of this game
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11

Compute Nash equilibria .'

There are many methods for finding Nash
equilibria, eagy with thewr own strengths and
weaknesses. ermore, for some games special
methods are available that are more efficient.

To get started, though, you don't have to worry
about this, since Gambit prowides "recommended"
methods which typically work well Siunply select
the number of equiibria you want to find. Here,
let's find all of them.

N[Ol

< 1 | 2
& Bob 11 [0 0 1 4
1 ~| 12 T+ 5 00
21 Z 200
22
with Gambit's recommended method
@ using the extensive game
Q
<

Cancel

[
=l
|

OK
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& Alice Bob
11 ~| 1 2
& Bob 11 0011
~| 12 T+ 5 00
21 Z 200
22 x|
with Gambit's recommended method _I
8 using the extensive game LI
i Cancel | ﬁg I
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11 ~| 1 2
& Bob 1M 0 0 1 -1
1 | 12 T+ 5 00
33
21 - 5 00
22 |
Compute all Nash equilibria LI
with Gambit's recommended method ;I
T using the extensive game ;I
O
<< Cancel | K
3

AI
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& Ali Roh
[11 (0.3333)
Payoff: 0.35333 The computation has completed. Mumber of equilibria found so Far: 1
& Bob
|1 (-0.3333) # |LiapValue | 1:11 | 1:12 | 1:21 | 1:22 | 2:1 2:2
Payoff: -0.3333 1 0.0000 0.3333 0.6667 0 0 0.6667 0.3333

Almost  mmmediately, the computation
completes, and presents us with one
strategy profile, which 1s the unique Nash
equilibrium of this game.

\\ % J

o

OK




ﬁGambit - A simple game of poker {unsaved changes) - |D|l|

File Edit WYiew Format Tools Help

NEEAE8 s ¢ =& @ % W[5
& aico x

11 (0.3333)
Payoff: 0.35333 The computation has completed. Mumber of equilibria found so Far: 1
& Bob
[1 (-0.3333) # |Liap Value | 1:11 | 1:12 | 1:21 | 1:22 | 211 | 2:2
Payoff: -0.3333 1 0.0000 0.3333 0.6667 0 0 0.6667 0.3333

0!} I
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[1 (-0.3333) # |Liap Value | 1:11 | 1:12 | 1:21 | 1:22 | 211 | 2:2
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& Alice Bob
|11 (0.3333) = )r' Notice that the player panel has updated to

Payoff: 0.3333 indicate the payoffs the players recewve in this
& Bob equilibrium. Alice can expect to gan about 33
| cents per game, and Bob can expect to lose

[ about 33 cents per game.

[1(-0.3333)
Payoff: -0.3333

Alice

To mterpret the strategies better, let's look at
them converted back into strategies on the
extensive form. To do this, toggle off the table
tool on the toolbar.

# |Liap Value | 1: 11 | 1:1 - - -
1 0.0000 0.3333 0.6667 O 0 0.6667 0.3333
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& Alice View the strateqic form of the game |
[11(0.3333) | 1 | 2
Payoff: 0.3333 11 00 1 4
& Bob 12 % % 0.0
[t (-0.3333) | 3.3 g
Payofi 03333  o| 2! (2.7 0,0
< 22 41 11

# |Liap Value | 1:11 | 1:12 | 1:21 | 1:22 | 2:1 P
1 0.0000 0.3333 0.6667 O 0 0.6667 0.3333

View the strategic form of the game
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& Alice
[11 (0.3333) [= 1 2
Pa}"Oﬁ: 0.3333 11 0 { 0 11
& Bob 12 [+ 300
[t (-0.3333) | 3.3 g
Payofi 03333 o 21 |72 0,0
< 22 41 11

# |Liap Value | 1:11 | 1:12 | 1:21 | 1:22 | 2:1 P
1 0.0000 0.3333 0.6667 O 0 0.6667 0.3333

View the strategic form of the game
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. |l
8 chan Moot
2 -2

& Alice

Payoff: 0.3333

& Bob

Payoff: -0.3333

Hili]l | M -

# |Liap Value

1: Raise

1: Fo
5

Notice that Gambit graphically presents the strategies 1
on the tree for wisualization. For example, the black
segment on Bob's meet action 1s twice as long as that  fleet

for his pass action, indicating he 1s twice as likely to | g667
meet as to pass when he gets to play.

ass

e

1 0.0000

1.0000

0

1 0.3333 0.6667 0.6667 0.3333

|\"iew the strateqic Form of the game
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@ Meet
-2
& Alice
Payoff: 0.3333 !
. 1
High ¥ L
& Bob r— )
Payoff: -0.3333 e 1:1 =
0 ¥ .
y Meet
C:1 E E 2
Raise o
v Lo 1 ;'

e

# |Liap Value

1: Raise

1: Fold

1 0.0000

1.0000

0

With the addition of the list of equilibria, we
can't quite see the whole game tree. We
could drag the sash separating the windows
to resize them. Or, we can zoom out on the

game tree to fit it mto the space we have.
We'll do the latter here.

View the strategic form of the game
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Meet o
& Alice Raise
Payoff: 0.3333 g
pLl;: | 2:1
& Bob ‘ilIIiII EE 1 1
Payoff -0.3333 i 1:1 o
0 i
. Meet
C:1 E E -2 2
Raise o
0.3333
\ Lo ~ m— 11 =

# |Liap Value

1: Raise

1: Fold

2: Raise

2: Fold | 1: Meet

1: Pass

1 0.0000

1.0000

0

0.3333 0.6667 0.6667 0.3333

Set magnification to see entire tree
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@ Meet r
2 -2
& Alice
Payoff: 0.3333 g
Ty 2:1
nalgn 5 r 1 1
& Bob )
Payoff: -0.3333 . 1:1 =
0 ¥ .
y Meet
C:1 E E -2 2
Raise o
0.3333
\ Lo ~ m— 11 =

# |Liap Value

1: Raise

1: Fold

2: Raise

2: Fold

1: Meet

1: Pass

1 0.0000

1.0000

0

0.3333 0.6667 0.6667 0.3333

Set magnification to see entire tree
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- F Y

b Chance Mest
= & 22
Raise 0.6667
a Alice _ 1.0000 3 Pass o

Payoff: 0.3333 . 0.3333
/J " Fold
& Bob yd 0 H=—a 11
Payoff -0.3333 [ 1Meet
In the equilibrium, Alice always raises when » 5 eeer ) 2

she has the high card. (This makes sense; | p,..
after all, folding 15 dormnated!) 0.3333 ® i

-1 1
- 7

# |Liap Value | 1: Raise | 1: Fold | 2: Raise | 2: Fold | 1: Meet | 1: Pass
1 0.0000 1.0000 0 0.3333 0.6667 0.6667 0.3333
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N e i
8 Alice g.;a!<Pass .

Payoff: 0.3333 0.3333

a Boh

Payoff: -0.3333 = -

® -1

When Alice has the low card, she shouldl 252
raise one-third of the time. In other words,

o "bluffing” is in fact good strategy in this
| game!

< >

N -l
# |Liap Value | 1: Raise | 1: Fold | 2: Raise | 2: Fold | 1: Meet | 1: Pass
1 0.0000 1.0000 0 0.3333 0.6667 0.6667 0.3333

-, 1
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b Chance
& Alice

a Boh

Payoff: 0.3333

Payoff: -0.3333

Meet
® 2
Raise <0.888?
1.0000 :
3:1 Pass ~ e
i 0.3333
Fold
11
o @
4 ™
ool Finally, we see that Bob should meet
two-thirds of Alice's ratses.
06667
N S

\

# |Liap Value

1: Raise

1: Fold

2: Raise | 2: Fold | 1: Meet | 1: Pass

1 0.0000

1.0000

0.3333 0.6667 0.6667 0.3333
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- F Y

b Chance

Meet
Raise 0.6667
& Alice 1.0000 g( Pass
Payoff: 0.3333 0.3333
11 (]
Fold o
a Bob 00 — -1
Payoff: -0.3333 e
Raise o 0.6667
0.3333 2< Pass
0.3333
i1
Fold
0.6667 S
( )
# |Liap Value | 1: Raise | 1: Fold We can navigate around the game tree to
1 0.0000 1.0000 0 get a better 1dea of how the play of the
: . game proceeds. Click on any node to get
more information.
N J
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Chance Meet

b . e . 2
Raise 0.6667

a Alice | (wooo 4.4 Pace .

Payoff: 0.3333 0.3333
1

/S Fold
a Bob 0 i e -1

Payoff: -0.3333 @ Meet . 22
Raise <0.ess?
0.3333 .
2+ Pass & -
0.3333
1:2
Fold & 11

0.6667

# |Liap Value | 1: Raise | 1: Fold | 2: Raise | 2: Fold | 1: Meet | 1: Pass
1 0.0000 1.0000 0 0.3333 0.6667 0.6667 0.3333
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F Y

8 chan
& Alice

Belief: 1

& Bob

Payoff: 0.3333
Mode value: 1.6667
MNode reached: 1/2
Infoset value: 1.6667
Infoset reached: 1/72 =

Payoff: -0.3333
Node value: -1.6667

Meet

# |Liap Value

1: Raise

1 0.0000

1.0000

P

Raise 0.6667
1.0000 21 Pass
!: 0.3333
ala X

We have clicked on the node where Alice moves after
getting a high card. We see, for example, that when
she draws a high card, she expects to win about 1.67
in that play of the game (her "infoset value™).

More interesting 15 Bob's move, since he has imperfect
information in this game. A handy shortcut, especially
in larger trees, 1s to click on a column heading i the

profile list. This selects the first node i the

corresponding mnformation set.

™
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b Chance
& Alice

Belief: 1

& Bob

Payoff: 0.3333
Mode value: 1.6667
MNode reached: 1/2

Infoset value: 1.6667
Infoset reached: 1/2

Payoff: -0.3333
Node value: -1.6667

Meet
Raise 0.6667
1.0000 21 Pass
' 0.3333
Fold
-1 1
. @
Meet
Raise i 0.6667
0.3333 2+ Pass
0.3333
L= Fold .
0.6667

# |Liap Value | 1: Raise | 1: Fold | 2: Raise | 2: Fold | 1: Meet | 1: Pass
1 | 00000 10000 O 03333 0.6667 0.6667 0.3333
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49 O‘QQ@‘ 000 00—"@.

& Alice

Payoff: 0.3333
MNode value: 1.6667

& Bob

Payoff: -0.3333
MNode value: -1.6667
Node reached: 0.5000

Meet
Raise 0.6667
1.0000 21 Pass
0.3333
T Fold .
0 : !
Raise e 0.6667

‘/0 3333 2+ Pass
333

Infoset value: -1.0000 (
Infoset reached: 0.6667
Belief: 0.7500 _4

# |Liap Value | 1: Raise |1
1 0.0000 1.0000

At the top node i Bob's mformataon
set, Bob places a belief of .75, That 1s
to say, conditional on Alice rasing, Bob

believes there 15 a three—fo:jgls chance
he 15 actually at the top e in his
information set, or, i other words, a

three-fourths chance that Alice has the
high card.




?_éGambit - A simple game of poker {unsaved changes) — |D|5|
File Edit Yiew Format Tools Help
AR &8 6 ¢ QAR |w & | D% B/ 3%

F Y

& Alice

& Bob

Infoset value: -1.0
Infoset reached: 0.
Belief: 0.7500

Payoff: 0.3333
MNode value: 1.6667

Payoff: -0.3333
MNode value: -1.6667
Node reached: 0.5000

000
bBb67

Meet

2
Raise <0.886? ®
1.0000 B
3:«! Pass P
o 0.3333
1 Fold .
i] &
Meet

Raise (0.888?
0.3333 .
2+ Pass P
0.3333
i Fold

-1 1
0.6667 —

F

# |Liap Value

1: Raise

1: Fold

1 0.0000

1.0000

0.

\

Once we have the game built, we can play

around with pprrameters to see how
strategies change. Wor example, what if we
change the rules so that Alice now has a
two-thirds chance of drawing the high card?




ﬁGambit - A simple game of poker {unsaved changes) — |D|5|
File Edit Yiew Format Tools Help
IEEEAIS&8 s ¢ |QaQR W & |E% M| 88

F Y

b Chance
& Alice

& Bob

Payoff: 0.3333
Node value: -1.0000

Payoff: -0.3333
MNode value: 1.0000
MNode reached: 0.1667

ol

Meet
Raisze 0.6667
1.0000 2( Pass
ol 0.3333
Fold K
; @ -1
Meet
Raise ] 0.6667

0.3333

Pass

0.3333
Infoset value: -1.0000 < —
Infoset reached: 0.6667 EZ';? o i1
Belief: 0.2500 '
1
# |Liap Value | 1: Raise | 1: Fold | 2: Raise | 2: Fold | 1: Meet | 1: Pass
1 0.0000 1.0000 0 0.3333 0.6667 0.6667 0.3333




ﬁGambit - A simple game of poker {unsaved changes) — |D|5|
File Edit Yiew Format Tools Help
IEEEAIS&8 s ¢ |QaQR W & |E% M| 88

F Y

b Chance

a Alice | 1.0000
Payoff: 0. £
ayoft: 0.3333 % 11<
Fold
a Bob |

Payoff: -0.3333 @
Node reached: 0.1667 1

Infoset value: -1.0000 0.3333
Infoset reached: 0.6667 \ Lo
Belief: 0.2500 e

0.6667

Meet

Raise 0.6667
34 Pass

' 0.3333
11 _1 1

0 F—

Meet

Raise i 0.6667
2+ Pass

0.3333
e -1

# |Liap Value | 1: Raise | 1: Fold | 2: Raise | 2: Fold | 1: Meet | 1: Pass

1 0.0000 1.0000 0 0.3333 0.6667 0.6667 0.3333




i."‘_.;EGambit - A simple game of poker {unsaved changes)

File Edit VYiew Format

& Bob

Payoff: -0.3333
MNode value: -0.3333

Move properties

X|
=::< Information set label [l

MNumber of members: 1
Belongs to player IChance

]
—Actions

# |Liap Value

1 00000 10000 0 | 2

Label Probability
i 1
1: Raise [1: F ! righ 2
Loy %

| -lol x|
Tools Help
IEEE 88 % ¢ QAR |wa % M| 58
Chance ;
: - Raise :.z:s? ® 22
Alice : .
Payoff: 0.3333 =%=.( 1.0000 3515 ;,335353 - o
Mode value: 0.3333 e 1

Cancel

ok |




i."‘_.;EGambit - A simple game of poker {unsaved changes)

File Edit VYiew Format

& Bob

Node value: 0.3333

Payoff: -0.3333
MNode value: -0.3333

Raize 0.6667 -
. 1.0000 zl< Pass
Payoff. 0.3333 — E

14

1 -1
0.3333 —

Move properties
:::< Information set label I

MNumber of members: 1
Belongs to player IChance

]
—Actions

# |Liap Value

1 0.0000

, =101x]
Tools Help
EEE 88 % ¢ QAR W & |0/ #|88
* Chance Meet =
& Alice

Label Probability
- 1
1: Raise |1: F L hilg c ['>S
2 Lowy i
1.0000 0 2
Cancel | QK I




i."‘_.;EGambit - A simple game of poker {unsaved changes)

File Edit VYiew Format

R=] =

Tools Help

=101

* Chance

88 90 QAR & 0% H 58

& Alice

Payoff: 0.3333
Node value: 0.3333

& Bob

Payoff: -0.3333
MNode value: -0.3333

Meet
e 2 -2
Raise 06667
1.0000 zl.i Pass o -
o 0.3333
Y. 14 '

Move properties
:::< Information set label I

MNumber of members: 1
Belongs to player IChance

]
—Actions

# |Liap Value

1 00000 10000 0 | 2

Label Probability
- 1
1: Raise |1: F L hilg Z I
PR
Loy >
Cancel QK I




i."‘_.;EGambit - A simple game of poker {unsaved changes)

File Edit VYiew Format

& Bob

Node value: 0.3333

MNode value: -0.3333

Raize 0.6667 -
. 1.0000 zl< Pass
Payoff. 0.3333 — E

# |Liap Value

1 0.0000

, =101x]
Tools Help
EEE 88 % ¢ QAR W & |0/ #|88
* Chance Meet =
& Alice

0.3333 i
11 ]
x
:::< Information set label [l
Payoff: -0.3333 C:1
Mumber of members: 1
Belongs to player IChance Ll
—Actions
Label Probability
1 High I
1: Raise (1: F d 2 I}
1
10000 0| 2 Low z
Cancel | QK I




i.“‘_.;."'*EGambit - A simple game of poker {unsaved changes) - 0| x|

File Edit View Format Tools Help

jﬁg. .@|® O‘QQ@‘OUO bed

Chance Meet
® 2 -2

Raise 0.6667
& Alice 1.0000 g(Pass e
Payoff: 0.3333 0.3333

Mode value: 0.3333 S :
x
& Bob _< Information set label I

Payoff: -0.3333

Mode value: -0.3333 Mumber of members: 1
Belongs to player IChance LI
—Actions
Label Probability r
High 152
# |Liap Value | 1: Raise |1: F ! 9 1
1
1 00000 10000 0| 2 Low z
Cancel | QK I




i.“‘_.;."'*EGambit - A simple game of poker {unsaved changes) - 0| x|

File Edit View Format Tools Help

jﬁg. .@|® O‘QQ@‘OUO bed

Chance Meet
® 2 -2

Raise 0.6667
& Alice 1.0000 g(Pass e
Payoff: 0.3333 0.3333

Mode value: 0.3333 S :
x
& Bob _< Information set label I

Payoff: -0.3333

Mode value: -0.3333 Mumber of members: 1
Belongs to player IChance LI
—Actions
Label Probability r
High 2
# |Liap Value | 1: Raise |1: F ! 9 |
1
1 00000 10000 0| 2 Low z
Cancel | QK I




i.“‘_.;."'*EGambit - A simple game of poker {unsaved changes) - 0| x|

File Edit View Format Tools Help

jﬁg. .@|® O‘QQ@‘OUO bed

Chance Meet
® 2 -2

Raise 0.6667
& Alice 1.0000 g(Pass e
Payoff: 0.3333 0.3333

Mode value: 0.3333 S :
x
& Bob _< Information set label I

Payoff: -0.3333

Mode value: -0.3333 Mumber of members: 1
Belongs to player IChance LI
—Actions
Label Probability r
High 2
# |Liap Value | 1: Raise |1: F ! 9 1
1
1 00000 10000 0| 2 Low z
Cancel | QK I




i.“‘_.;."'*EGambit - A simple game of poker {unsaved changes)
File Edit View Format Tools Help

=101

TEEEIE8& 6 ¢ Qa|w | @)% |53
* Chance Meet ﬂ
Raisze 06667 e
& Alice - 1.0000 3<pass
Payoff 0.3333 ¥ T ¢
Mode value: 0.3333 S =
x

& Bob _< Information set label I

Payoff: -0.3333
Mode value: -0.3333 Mumber of members: 1

Belongs to player IChance

—Actions
Label Probability
' 2/3
# |Liap Value | 1: Raise [1: F ! High |
1
1 00000 10000 0 | 2 Low 1 N
Cancel | OK I




i.“‘_.;."'*EGambit - A simple game of poker {unsaved changes)
File Edit View Format Tools Help

=101

TEEEIE8& 6 ¢ Qa|w | @)% |53
* Chance Meet ﬂ
Raisze 06667 e
& Alice - 1.0000 3<pass
Payoff 0.3333 ¥ T ¢
Mode value: 0.3333 S =
x

& Bob _< Information set label I

Payoff: -0.3333
Mode value: -0.3333 Mumber of members: 1

Belongs to player IChance

— Actions
Label Probability
' 2/3
# |Liap Value | 1: Raise [1: F . High
1
1 00000 10000 0 | 2 Low 1 N
Cancel | oK I




i.“‘_.;."'*EGambit - A simple game of poker {unsaved changes) - 0| x|

File Edit View Format Tools Help

jﬁg. .@|® O‘QQ@‘OUO bed

Chance Meet
® 2 -2

Raise 0.6667
& Alice 1.0000 g(Pass e
Payoff: 0.3333 0.3333

Mode value: 0.3333 S :
x
& Bob _< Information set label I

Payoff: -0.3333

Mode value: -0.3333 Mumber of members: 1
Belongs to player IChance LI
—Actions
Label Probability r
High a
# |Liap Value | 1: Raise |1: F ! 9
1
1 00000 10000 0| 2 Low G
Cancel | QK I




i."‘_.;EGambit - A simple game of poker {unsaved changes)

File Edit VYiew Format

& Bob

Node value: 0.3333

Payoff: -0.3333
MNode value: -0.3333

Raize 0.6667 -
. 1.0000 zl< Pass
Payoff. 0.3333 — E

14

1 -1
0.3333 —

Move properties
:::< Information set label I

MNumber of members: 1
Belongs to player IChance

]
—Actions

# |Liap Value

1 0.0000

, =101x]
Tools Help
EEE 88 % ¢ QAR W & |0/ #|88
* Chance Meet =
& Alice

Label Probability
i 2
1: Raise [1: F ! High :
1
10000 0| 2 Low 7N
S
Cancel OK I




i.“‘_.;."'*EGambit - A simple game of poker {unsaved changes) - 10| x|

File Edit View Format Tools Help

jﬁg. .@|® O‘QQ@‘OUO bed

Chance Mest
e . 2

Raise 0.6667
& Alice 1.0000 :
High 3_1 Pass & 1 -

Payoff: 0.3333 0.3333

14

Node value: 0.3333 _
x
& Bob _< Information set label I
Payoff: -0.3333 C:1
MNode value: -0.3333 MNumber of members: 1
Belongs to player IChance LI
—Actions
Label Probability -
High £
# |Liap Value | 1: Raise |1: F ! = e ;
1 | oooo0 10000 0| 2 Low 172 I
Cancel | QK I




i.“‘_.;."'*EGambit - A simple game of poker {unsaved changes) - 10| x|

File Edit View Format Tools Help

jﬁg. .@|® O‘QQ@‘OUO bed

Chance Mest
e . 2

Raise 0.6667
& Alice 1.0000 :
High 3_1 Pass & 1 -

Payoff: 0.3333 0.3333

14

Node value: 0.3333 _
x
& Bob _< Information set label I
Payoff: -0.3333 C:1
MNode value: -0.3333 MNumber of members: 1
Belongs to player IChance LI
—Actions
Label Probability -
High £
# |Liap Value | 1: Raise |1: F ! = — ;
1 | oooo0 10000 0| 2 Low 172 I
Cancel | QK I




i.“‘_.;."'*EGambit - A simple game of poker {unsaved changes) - 0| x|

File Edit View Format Tools Help

jﬁg. .@|® O‘QQ@‘OUO bed

Chance Meet
® 2 -2

Raise 0.6667
& Alice 1.0000 :
High 7 s o -

Payoff: 0.3333 0.3333

14

Node value: 0.3333 _
x
& Bob _< Information set label I
Payoff: -0.3333 C:1
Mode value: -0.3333 Mumber of members: 1
Belongs to player IChance LI
—Actions
Label Probability r
High <
# |Liap Value | 1: Raise |1: F ! 9 3
1 | ooooo 10000 0| 2 Low |
Cancel | QK I




i.“‘_.;."'*EGambit - A simple game of poker {unsaved changes) - 0| x|

File Edit View Format Tools Help

jﬁg. .@|® O‘QQ@‘OUO bed

Chance Meet
® 2 -2

Raise 0.6667
& Alice 1.0000 :
High 7 s o -

Payoff: 0.3333 0.3333

14

Node value: 0.3333 _
x
& Bob _< Information set label I
Payoff: -0.3333 C:1
Mode value: -0.3333 Mumber of members: 1
Belongs to player IChance LI
—Actions
Label Probability r
High <
# |Liap Value | 1: Raise |1: F ! 9 3
1 | ooooo 10000 0| 2 Low 1
Cancel | QK I




i.“‘_.;."'*EGambit - A simple game of poker {unsaved changes)
File Edit View Format Tools Help

=101

jﬁg. .@|® O‘QQ@‘OUO bed

* Chance Mest

e 22

Raise 0868?
& Alice 1.0000 g..4<Pass o 1
Hiah " 1 -

Payoff: 0.3333 : 0.3333

Mode value: 0.3333 = '

x
& Bob _< Information set label I

Payoff: -0.3333

Mode value: -0.3333 Mumber of members: 1
Belongs to player IChance LI
— Actions
Label Probability
# |Liap Value | 1: Raise |1: F L High %
1 | oooo0 10000 0 | 2 Low 173

Cancel | Sﬁ I




i.“‘_.;."'*EGambit - A simple game of poker {unsaved changes) - 0| x|

File Edit View Format Tools Help

jﬁg. .@|® O‘QQ@‘OUO bed

Chance Meet
® 2 -2

Raise 0.6667
& Alice 1.0000 :
High 7 s o -

Payoff: 0.3333 0.3333

14

Node value: 0.3333 _
x
& Bob _< Information set label I
Payoff: -0.3333 C:1
Mode value: -0.3333 Mumber of members: 1
Belongs to player IChance LI
—Actions
Label Probability r
High <
# |Liap Value | 1: Raise |1: F ! 9 3
1 00000 10000 0| 2 Low 143
Cancel | QK
My




ﬁGambit - A simple game of poker {unsaved changes) — |D|5|
File Edit Yiew Format Tools Help
IEEER &89 ¢ Qe & [ ® |3

F Y

* Chance Meet o

Raise

Pass

P}A
|
-
L

Fold

1
—_
-

Meet

L
-l - - ——

ro Lo
I

r
-

Raise

Pass

= Fold

Now we agan send Gambit
looking for equilibria.

# |Liap Value | 1: Raise | 1: Fold J




ﬁGambit - A simple game of poker {unsaved changes) — |D|5|
File Edit Yiew Format Tools Help
1EEB 88 % ¢ Qe = e | EE 05

b Chance Meet

|Compute MNash equilibria of this gamel
e 2 2

Raise
a Alice 3 Pass
& Boh /B X
Fold )
- — -1 1
. Meet
Raise R
2+ Pass
1:2
Fold
- & i1

# |Liap Value | 1: Raise | 1: Fold | 2: Raise | 2: Fold | 1: Meet | 1: Pass

Compute Mash equilibria of this game




ﬁGambit - A simple game of poker {unsaved changes) — |D|5|
File Edit Yiew Format Tools Help
IEB 88 % ¢ QR =& |BH R 88

p Chance

Meet
2 -2
Raise
& Bob Fold . .
B E E Meet
- -2 2
Raise L
12 Fold . i
el
# |Liap Value | 1: Raise | 1: Fold | 2: Raise | 2: Fold | 1: Meet | 1: Pass

Compute Mash equilibria of this game




i.“‘_.;."'*EGambit - A simple game of poker {unsaved changes) — |El|5|
File Edit View Format Tools Help

1EEHE 88 9 ¢ QAR | @

Chance Meet
® 2 -2

Raise
& Alice -
- 3:1 Pass & i -1
& Bob i
Fold — 11
' Meet
% Dhmimn L - ¢ 2
Compute Nash equilibria X|
b
N, Low P

with Gambit's recommended method

=
using the extensive game LI Ll

# |Liap Value | 1: Raise | 1: Fold | 2: Rz

Cancel QK




i.“‘_.;."'*EGambit - A simple game of poker {(unsaved changes) - |I:l|5|
File Edit View Format Tools Help
] | 0=y .00 PASAS
IEEE && 9 ¢ QAR % & A
\ =
Chance
* 1ance Meet . 22
Raise
& Alice 3:;1<Pass & 1 -
Bob i
& Fold - & -1
o Meet
Neiwe :: I . -q !

# |Liap Value

1: Raise

1: Fold

2:R

Compute Nash equilibria x|

with Gambit's recommended method

using the extensive game

Cancel |

[
[

]




féGambit - A simple game of poker {unsaved changes) — |D|l|
File Edit WYiew Format Tools Help
IEEEAIS&8 s ¢ |QaQR W & |E% M| 88

=

b Chance
& Alice
& Bob

# |Liap Value

1: Raise

1: Fold

2:R

Meet
Raise
44 Pass
Fold 3
- el -1 1
Meet

[ T I

Compute Nash equilibria

Compute all Nash equilibria

with Gambit's recommended method

using the extensive game

L Lol L e

Cancel |

o




féGambit - A simple game of poker {unsaved changes) — |D|l|

File Edit WYiew Format Tools Help

TEER &8 % ¢ QaR|% & 0% & 3

=
& cronce x
& Alice

Payoff: 0.7778
Mode value: 0.777¢

The computation has completed. MNumber of equilibria found so Far: 1

# |LiapValue | 1:11 | 1:12 | 1:21 | 1:22 | 2:1 P

& Bob
. 0.6667 0.3333| 0 0 0.6667 0.3333
Payoff: -0.7778 L 0.0000

MNode value: -0.777¢

# |Liap Value |1:
1 | 00000 1 %

OK




féGambit - A simple game of poker {unsaved changes) — |D|l|

File Edit WYiew Format Tools Help

TEER &8 % ¢ QaR|% & 0% & 3

=
& cronce x
& Alice

Payoff: 0.7778
Mode value: 0.777¢

The computation has completed. MNumber of equilibria found so Far: 1

# |LiapValue | 1:11 | 1:12 | 1:21 | 1:22 | 2:1 P

& Bob
. 0.6667 0.3333| 0 0 0.6667 0.3333
Payoff: -0.7778 L 0.0000

MNode value: -0.777¢

# |Liap Value |1:
1 0.0000 1




féGambit - A simple game of poker {unsaved changes) — |D|l|

File Edit WYiew Format Tools Help

TEER &8 % ¢ QaR|% & 0% & 3

=
& cronce x
& Alice

Payoff: 0.7778
Mode value: 0.777¢

The computation has completed. MNumber of equilibria found so Far: 1

# |LiapValue | 1:11 | 1:12 | 1:21 | 1:22 | 2:1 P

& Bob
. 0.6667 0.3333| 0 0 0.6667 0.3333
Payoff: -0.7778 L 0.0000

MNode value: -0.777¢

# |Liap Value |1:
1 0.0000 1




ﬁGambit - A simple game of poker {unsaved changes)

File Edit Yiew Format Tools Help

=10 x|

IEEHE S& % ¢ QR @ w!@l

EI"' Chance
& Alice

Payoff: 0.7778
MNode value: 0.7778

& Bob

Payoff. -0.7778
MNode value: -0.7778

Raise 0.6667

1.0000 44

Pass
0.3333

Observe that Alice's strategy has changed. When she
has the low card, her bluffing probability increases to
two-thirds, up from the one-third we computed mn the
earlier version.

< >
N =
# |Liap Value | 1: Raise | 1: Fold | 2: Raise | 2: Fold | 1: Meet | 1: Pass
1 0.0000 1.0000 0 0.6667 0.3333 0.6667 0.3333




ﬁGambit - A simple game of poker {unsaved changes) — |D|5|
File Edit Yiew Format Tools Help
IEEEAIS&8 s ¢ |QaQR W & |E% M| 88

F Y

b Chance

a Alice | 1.0000
Payoff: 0.7778 Very
Node value: 0.7778 /o Fold

& Bob ’

Payoff. -0.7778

Node value: -0.7778 75007
- 1.2< Fold

0.3333

Meet

Raise 0.6667
a4 Pass

i 0.3333
ffrll -1 1
Meet

Raise X 0.6667
2+ Pass

0.3333
e -1

# |Liap Value | 1: Raise | 1: Fold | 2: Raise | 2: Fold | 1: Meet | 1: Pass

1 0.0000 1.0000 0 0.6667  0.3333 0.6667 0.3333




ﬁ[}ambit - A simple game of poker {unsaved changes) _-Jg_lﬁ

File Edit Yiew Format Tools Help

R I IET S E N AT -TAEIEN B

@ Chance Bob's belief at his top node remains three-quarters. =
This quantity is crucial in this game, since it is this ® ? 2
& Alice probability of Alice hawing a high card that exactly
L. ) . . 1 -1
Payoff: 0.7778 makes Bob indifferent between meeting and passing.
Mode value: 1.6667
& Bob The game theorist's adwice to Alice in this game 1s to
1 play in such a way that Bob will think there s a g ,,
Payoff. -0.7778 three-fourths ch be b : d. given that
Node value: -1 6667 ee-fourths chance she has a high card, given tha
Node reached: 0.6667 she raises. As we lower the probability of a bad e 1 -
Infoset value: -1.0000 hand, Alice should raise the frequency with which she |
Infoset reached: 0.8333 bluffs to compensate, so that Bob will assess this

Belief. 0.7500 : desired probability.

# |Liap Value | 1: Raise 15 - - - -
1 0.0000 1.0000 0 0.6667 0.3333 0.6667 0.3333




ﬁGambit - A simple game of poker {unsaved changes)

File Edit Yiew Format Tools Help

=101

7 0 ! as Wi
1ERA8&8 6 ¢ QAQRA % & @)% @8
Chance Meet —
* Raise 0.6667 e
& Alice 1.0000 Kpass . 1.
Payoff: 0.7778 0.3333 i
MNode value: 1.6667 Fold o
g R
a Bobh of £ . \
Payoff. -0.7778 - - : - :
Node value: -1 BEET This concludes this tutonial on using Gambit.
Mode reached: 0.6667 , _ .
Infoset value: -1.0000 You can wiew or download other tutonals from the Gambit |
Infoset reached: 0.8889 website at
Belief: 0.7500
http:ffeconweb.tamu. edu/gambit |
# |Liap Value | 1: Raise |1: F Haro gariina)
1 0.0000  1.0000 L =
J




	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

