Session 2.6
Designing Games

N

In Extensive Form

These notes show how to design
games in extensive form.




Designing games in extensive form

1. If you just downloaded ComlLabGames software for the first
4 time:r——

a. select " Extensive Form Game”from the game type Dialog.

b. Otherwise, cligk onm ("New”) and select " Extensive Form
Game”from the gante type Dialog to open design window
for extensive

K Bl comLabcanffes - Server
File
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Elements in e« window

2.

Bl comLabGam

1. Basic:@u , @@ and S ,/

Additional: B (shortcuts), & & (zoom in, zoom out or
CTRL+/mouse button) , = (duplicate), # ¢ (undo, redo)
and %/ (delete).

- Server

re oo ol Click on = to see the description

i = @

Design

of each command in keyboard

Execution Client Play

shortcuts.

[l Keyboard shortcuts x|
Shortcut Description
Ctrl + P Add current Player
Ctri+ N Add new Player
Ctrl+ 8 Select Player
Ctri+Y Add Payoff 1o Player
Ctrl+ F Add Payoff to all Players under Tree Entry
Shift + Ctrl + F|| Add Payoff to all Players
Ctrl+ E Edit element
Ctrl + R Remove e!ememi




Basic steps in designing a game tree

f

2.

1.” To draw a tree, drag and drop a @©ayep or atits into the
design window or use shortcuts to start the game.

General rule: select the predecessor and drag another icon
into design window or select the predecessor and connect it

to the successor icon by connecting® to the successor node.

[l comLabGames - Server

Il comLabGames - Server

Drag and drop a

player into the design
window.
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Design Execution Client Play Design Execution Client |
T2 ek @& H e en & a H
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Play ; _EI JPlayer,

Nature j Plarer1 /| Nature E ; JEI
I EBEew,|  (Playert

Shortcut “Ctr/+F" is
equivalent to drag
and drop of a player

[ comLabGames - Server

File View Help
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Design Execution Client Play

meeh @ @ H

Playen)] , | |
[!aturg .J;NatureJ,J

Drag and drop nature
into the design
window




Adding more es=icons into design window

1. Select predecessor icon so it looks like j&é_vp

2 Drag and drop a @&y icon into design window or use
“CTRL+P' to add a current (@eagey )player.

3./If you use “"CT7TRL+N" a new (ewe2 ) player will be added.
4. Player nodes connect automatically.

[l ComLabGames - Server Il comLabGames - Server
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T o e h & & B Elayey Player
Qaturg \‘t_'/
layer [Payoff, u;
B H |
PRy Playert § F
1
Drag and drop player in 3_/
the design window. The e
equivalent move is
shortcut “ Ctr/+P’ A shortcut “ Ctr/+N'" adds

a new player.



Building the tree
1. Select predecessor node.

2. Drag and drop another (or use shortcut “ Ctr/+P") esem icon
and/or s into the design window.
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. ComLabGames - Server
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Deleting branches and rearranging tree
1. Click on the left mouse button, hold it and select area you

v\riﬂﬂﬁde\ete or just click on elements you want to delete and
click on = .

2. @~ appears on the screen. Click “yes” to delete.

3. |Select @@,  click on™® and drag the mouse to s and
connect the icons.
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Adding payoffs with drag and drop

1'r

Cl—r JEI B — .
Select & or & and drag and drop g icon on the

2.

3.

Il comLabGames - Server

Tdesign window or use shortcut “ Ctr/+Y".

Each payoff node is assighed a number in the ascending
order.

Only payoffs icons are numbered in the design window.
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Using shortcuts to build a tree

“CIH#P" add current player on “Ctrl+N' to add new players: first Player1, )
design window (the same color as was added and then (Plaver2) The Clr/+5" to _changcJa a ielefﬁed player. Fo
the player in the panel on the left) last player on the left panel is (Player2) example, click on (emayes

Design Execution

.~ and use
client Play and it corresponds to the last player Ct;:a'"esr - The left pafier cnanges to
w2 e n @ & E added. aver.

HEl <comLabGames - Server
Player File View Help
=
Nature, Design Execution Client Play O ==
Design Execution Client Play
[Payoff, R e m @ e
W & o I3 = E
B Blayer) S
ot A ry
Player m
Y | Nature,
[Payvoff,
Player Player
Player, (Player, =
F'Iayer F'Iayer1 Player2 jPIayer
Player, (Player1) (Player2, (Player, = = i_/'

“Ctrl+Y' to add a smglﬁ_Payoff to a “Ctr/+F' to add all the payoffs under
selected player siayer i tree\entry. Note (piayer3) is not part of

the thee and payoffs were not added
to this\player.

“Shift+Ctr/+F’ to add payoffs to all

players including players who are not
connected to a tree like (Player3, .

Design Executfon Client Play

Design Execution Client Play Design Execution Client Play
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Player) Player Playey
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Nature atu Ltus
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Renaming s s s

1. To change a name, double click on the icon and rename it.

3.

27 Player’s hame is automatically changed in the payoffs.
To place a text in a new line, separate text with “\".
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Creating/removing information sets

1. Recommended to add information set before labeling choices.

-qJFhe choice’s text is automatically copied to the choice
corresponding to the node in the same information set.

2. To add an information set, select @ ‘egex” Node, click on =
and drag the mouse to the next node.

3. To remove the info set, select corresponding node: .., and

click on 2. Information set disappears.

— Adding information set Deleting information set
/Ch lhA /Ch [hA /Ch lhA
9 Click on plus \? \?
dem dr demand for a demadl demand fora

demand for a demand for ai
wenw aNd drag the (Ol e e
mouse to the click on Information set
9 ext node A? disappear:
EgIA EgIA EgH\l

Taaaisaal

Cheetah A Cheelah A CheetahA  CeethA CheetahAr  CestA  CheetahAr  ChestabAin  CheelhA  ChestabA  CleelhAr  CheeihAr  CesahAr  CleehAl  ChehAin Chestah A
Emm EmA EmA EmA EmA EmA EmA EmA EmA EMA HH EmA EMN ENN EmA MH

Cheeah A ChesthAl | CheeahAi  ChesthAl | CheeahAi  ChesthA | Cheeah A ChesahA
Eag A EmA EmA Emm EmA Emm EmA Emm



Cheetah A, Cheetah i €
Eagle AT

Labeling == choices
Double click on a choice and write a label.

ppears in the corresponding choice.

hoice.

F

demand for air demand for air

Eagle A|r Eagle A|r Eagle A|r Eagle A|r
j

| U
Both choices are labeled

G automatically with dotted line
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Eage Al Eagle A Eagle A Eagle Air: EagIeAlr Eagle Air: EagIeAlr Eagle Air:
1

Chegtah Ar

ed line connects two player nodes, the same text

f dotted line is not drawn, the text must be repeated.
ou can copy a text from any document and paste it into a
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/ \J - |
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Editing chance probabilities in | satre

1. Only whole numbers or decimal numbers can be written as
Tweights.
2. When the weights are accompanied with labels there must

be at least one empty space between the number and the
label, just like: fosman

0.6 and 0.4 represent the weights and because it 6 and 4 represent the weights and it means that there is
sums up to 1 it means that there is 0.6 chance that * a 0.6 chance that left node will be selected and a 0.4
left node (high) will be selected and 0.4 chance that - chance that the right node will be selected.

Cheetah Air,

the right node (right) will be selected. / \

begin air do not create
service to Maui Maui route
demand for air demand for air

|_service to Maui |_service to Maui

0.6 high

[ [ I
j Eag:l:a Alr, ang;:a Ai‘rt ang:l:a Airt . Eagle Airt
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Editing payoffs

1.( Double click on the appropriate payoff and write a

‘number.
2. | Payoffs can be expressed with mathematical formula, a

draw from a distribution. Moderator will see thée\formula
and subjects will see actual draws or r
mathematical operation.

i
! Cheetah Air: 10

Cheetah A, 7.15

Cheetah Air ir ;
= Eagle Air: 0 Cheetah Air
Eagle Air: 0
begi.n - . 4 n.ot D begin air do not create
service to Maui Maui route ) . )
¢ i service to Maui Maui route
demand for air demand for air i : Y :
service to Mai service to Mai LI T HEED
service to Mavi service to Maui
0.6 high 0.4 low 6 high 4low \
L 777777777777777 l l 777777777777777 l 0.6 high 0.4 low 0.6 high 0.4 low
T - e T R ¥ l I i l
Eagle Air Eagle Air Eagle Air Eagle Air o ey oo Y
7~ RN RN RN Eagle Air Eagle Air Eagle Air Eagle Air
t tay out t tay out enter stay out enter stay out / \ /‘ \ /_< ; '\
enter stay out

enter stay ou enter stay o
l i i i l i l i enter stay out enter stay out enter stay out
1 l | | ooy,

Cheetah Air: Cheetah Air: Cheetah Air: Cheetah Air: Cheetah Air: Cheetah Air: Cheetah Air: l l
3 “ Eagle A Eagle Air: Eagle Air: Eagle Air: Eagle Air: Eagle Air: Eagle Air: i i i i ; = ; i
™ LBLE LBL e LB LB LR LB 20l Cheetah Air: 3 CheetahAir: 545  ChectahAir: -6  CheetahAir -§ CheetahAir: 0 CheetahAir: Uniform(5,0) CheetahAir: 0  Cheetah Air: 0
J 4 N ' > Eagle Air: Eagle Air: 0 EagleAirr 6 FEagleAir 0 |EagleAr: 10 ' EagleAin 0’ EageAin 5 Eagledir 0
; B
4 5 ] 1 8




Saving the tree as a file

N

L

Click on File and “Save

® ComlLal
Eile | View 1|
[ New

= Open...
[ save as..
Save

as” to save the file. The

program automatically adds suffix "mgd”.

Il comLabGames - Server

File View Help H save X
: B I B & C B
k=B Save In: 02_ExtensiveForm - EXEEASNESN [
Design Execution Client P ﬁj

Recent Ite... logs | © 04_follow
W2 e nh & & = test games “ 05_follow
Player - 01_airline_pricing.mgd 06_follow

I
|
\
01_test1.mgd | © o7_follow
I
|
\

v ’

[ Cheetah Air: 3| | Cheetah Air: 5+5

[
atur Desktop |
Yaturg | © 02_Boeing_PrattWhitney.mgd “ 08_follow
- % | © 02_Boeing_PrattWhitney_simpleversion.mgd “ 09_bottlir
g | © 04_followers_advantage.mgd “ 09_bottlir
| Documents
_ File Name: 04_followers_advantagel mgd
This PC Loa = gdlmg I
'i Files of Type: Markov game definition -
Network Save Cancel
1 )
| 0.6 high | [0.4 1ow
: Eagle Air , tEagIe Airf ‘ Eagle A , angle Alrz
| enter | stay out enter stay out | ‘enter | stay out | ‘enter | | stay out |

v v ooy v

Cheetah Air: -6

Cheetah Air: -5 | Cheetah Air: 0 | Cheetah Air: 0 | Cheetah Air: 0 | Cheetah Air:

Eagle Air: 3| Eagle Air: 0o | Eagle Air: -6/ Eagle Air: 0 | Eagle Air: 10| Eagle Air: 0 | Eagle Air: -5 Eagle Air:
1 2 3 4 5 6 T 8
Align payoffs Label payoff
Colllamral Pranhavis ie o 5 FuaninaE Ano : rralnA P —




Steps for conducting an experiment

uare connected to CMU via VPN: |~‘f““ S = before you open
ComlLabGames program.

2. Open ComLabGames and open the tree in the design: oesin
window.

3. Select eecuon taP), Make sure 172.... address is highlighted.

ions
o x |l comLabGames - Server — (] x
View Help
Desig Eeeey ClientElay Design Execution Client Play
172.31.69.71
mmmmmmmmmmmm FAC-YogaX1-RMI2 Address 172.31.69.71
1921681153 | Computer name FAC-YogaX1-RMI2 Address

192.168.1.153

Session server port 9876

The name and the location of the loaded game is
also shown at the bottom of the screen

Exclude session

»
Waiting  start sessions Stop sessions Test session(s) TWO sessions Trace Window I » Started

C:\Users\ramiller\Dropbox| Strateaic Cornorate 2 EveninalE ExtensiveForm\04 followers advantace mad CollearslramillariNranhavl @tratanic CAarnarata Mananamantl? BvaninalE




Monitoring the experiment

1."Address 172.... will appear in Client Play” window when
you start a session.

2. | Pairing of subjects is shown in execution window. A
subject whose turn is to decide is colored in red.

3. | Subject who is waiting is colored in blue.

B comLabGames - Server - 0 X a
View Help
View Help
) ) Design Execution Client Play
Design Execution Client Play
172.31.69.71
Computer name FAC-YogaX1-RMI2 Address
192.168.1.153
eeeeeeee IJod Session server port 9876
Server  172.31.69.71:9876 4 players logged in
Follower's advantage Follower's advantage
flJon Ann
04 _followers_advantage.mgd - 172.31.69.71:9876 Amela Nora

Available games

Subjects see the address in the
client window immediately after a | = e

games is started.

Login Started Start sessions Stop sessions Test session(s) Two sessions Trace windo

C:\Userslramiller\Dropbox\ Strategic Corporate Management|2 EveninglE GamesPlaved\02 E... C:\Users\ramiller\Dropbox\ Strategic Corporate Management\2 Evening\E_GamesPlayed\02_E...



Result window

1. Once subjects selected decisions the path and the

-G frequency-of each terminal node is shown in Result
(TreeEntry)

2. | Click on "SnapShot” to save the tree representation of the
results. It will be automatically saved in the game
directory.

. ComLabGames - Result (TreeEntry) =

& &




Output file

1. Subdirectory "= in the directory where the game was
-4saved-is-automatically created once you stop running an
experiment.

2. | Output file in *.csv format is saved in = .
The name of the file has the following name: tree- date-
hOUI‘- mln-SeC-name Of the game, Ilke: 13 tree 2024-08-25_20-32-11_04_followers_advantage

)

G AutoSave I‘) ~ QI = Book1 - Excel 2 Search
File Home Insert Draw Pagelayout Formulas Data Review View Automate Help Acobat Table Design Query
Table Name: Summarize with PivotTable %' @ [Bq Properties Header Row [] First Column Filter Button ——
- =S - el
[ \tr99720247087257‘ E< Remove Duplicates Insz Expj‘t Refr’:; F 7] Total Row [ Last Column E E E E E E E E E
E Resize Table (',:% Convert to Range Slicer ¥ v 9,?1"’; Unlink Banded Rows [_] Banded Columns
7 Properties Tools External Table Data Table Style Options
4 A1 v i S~
L
| A B C D E F G H
; 1 |Sessi0n ~ JRound |~ Time ~ | Subject ~ |Player ~ | Choice ~ Qutcome | = Payoff |~
2 2 1 25-08-2024 20:43:52.835 Ann Cheetah Air do not create \Maui route 6 0
3 2 1 25-08-2024 20:43:52.854 demand for air\ service to Maui 0.6 high 6
| 4 2 1 25-08-2024 20:46:18.185 Nora Eagle Air stay out 6 0
5 1 1 25-08-2024 20:54:10.627 Jon Cheetah Air begin air \service to Maui 1 3
d © 1 1 25-08-2024 20:54:10.632 demand for air\ service to Maui 0.6 high 1
7 1 1 25-08-2024 20:54:37.361 Amela Eagle Air enter 1 3,
8
9
i . . . . .
70 | Session #” shows subjects who were assigned to play together. - “Player” records assigned role to a subject.
- “Time"” represents the time of a decision by each player/nature move - “Choice” records the choices subjects selected.

- “Subject” records login name - “Outcome” is a terminal node.




Part 2:
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Playing Games in Extensive Form

These notes explain the mechanics of
playing a extensive form game (as a
client). These instructions apply to
the games you Elay in class, and
those you play within your team.




Playing an extensive form game

1. After all the subjects login to the game (in our example two

“subjects), the node @D of the subject whose turn it is to
move is circled in blue and his possible choices are blinking

between pink and white. ... — % ..

aui route

2. | It is not subject Nora’s turn to move. That is why any node
&gear, S NOt circled in blue.

Eagle Air: 3 Eagle Air: 0 | Eagle Air: -6 Eagle Air: 0| |Eagle Air: 10| Eagle Air: 0 | Eagle Air: -5 | Eagle Air: v
At the bottom of the window, a subject in a (Eresanan). \Eagle Air_, is prompted to wait for other
role is prompted: “Please make a move now!” players to make their choices
nnnnnnnn

Stage time limit: unlimited Round:1 ~Continue Stage time limit: Round: 1
(Cheetah Aly Please make a move now! [Eagle Aip  Please wait for other players to make their choices!

aiting 1 of 1 subject(s) to proceed the session! Naiting 1 of 1 subject(s) to proceed the session!




Selecting a move

1. Moving the mouse between choices without clicking

2

node or a termi
Once selection

haknode.
S ma

ou cannot cancel it.

a,-highlights a green path to the next decision maker’s

I comLabGames - Client - 0 1 ComLabGames N - 0 X
]
Usemame: A Id: 4 Ideniity: 1 | Usemame: Am  Id: 4
! X! |
Follower's advantage \ Follower's advantage
Cheetah Air Cheetah Air
begin air do not create begin air do not create
service to Maui Maui route service to Maui Maui route
v
demand for air demand for air demand for air demand for air
service to Maui servme to Maui service to Maui semce to Mam
06 high 04 low 05 hi h'gh \W 06 high 0.4low 040w
v e s R
Eagle Air Eagle Air agle All Eagle Alr Eagle Air Eagle Air Eagle Air Eagle An
enter stay out enter stay out enter stay out enter stay out enter stay out enter stay out enter stay out enter stay out
Cheetah Air; Cheetah Ar: Cheetah Air; 6 Cheetah Air: 5 Cheetah Air: Cheetah Alr 0 Cheetah A 0 Cheetah AIr: 0 Cheetah A. 3 | Chestah AIr. 10 Cheetah Air: -6 Cheetah Air; 5 | Cheetah Air: 0 Cheetah Ar: 0 Cheetah Air: 0 Cheetah Ar: 0
Eagle Air: 3 Eagle Air: IJ Eagle Air: Eagle Air: 0 EagleAir Eagle A Eagle Air: -5 Eagle Air 0 Eagle Air: 3 |EagleAir: Eagle Air: Eagle Air: Eagle Air: 10 | Eagle Air: Eagle Air: Eagle Air: 0
Stage time limit: unlimited Round: 1 Continue Stage time limit: unlimited Round: 1 Continue

(Chestah Aif Please make a move now!

(Cheetah Aiy  Flease make amove now!

aiting 1 of 1 subject(s) to proceed the session!

Waiting 1 of 1 subject(s) to proceed the session!




More on move selection

1. Click on a choice to select it. Choice emicetomas  WAS
,-selected.
2, el g prompted tp wait.

3 node is circled in b/ue after ereanary Made a
decision and the path that ked to her node is highlighted
n blue. She is prompted to make a decision.

4, Qnce a selection is mpade, you cannot cancel it.

1 | Il ComLabGames - Client

B comLabGames - Client
Username:
Usernar I Identity: 1 |
L |aa
0.6 high
Eagle Air
enter stay out enter tay out
stay out stay out enter stay oul * v
i ¢ l l L Cheetah Al 3|  CheetahAir. 10 |CheetahAir: -6 | CheetahAir: | -5 | CheetahArr 0 |CheetahAin 0 |CheetahArr 0 |CheetanAir 0
M= e Cheetah Air: P, eetah Air: 5 Chetah Air: 0 Cheetah Air: Cheetah Air: Cheetah Air: 0 Eagle Air: 3 Eagle Air: 0| |Eagle Air: -6 | Eagle Air: 0| | Eagle Air: 10| | Eagle Air: 0 |Eagle Air: -5| | Eagle Air: 0
gl gl ‘ Eagle Air: ‘ gl gl Eagle Ai gl
Available choices for |(Eagle Air ) gre
blinking in pink and white.
Stage time limit: Round:4 ~ Continue Stage time limit: u&n’ned Round: 1 Continue
(Cheetah Aip Please wait for other players to make their choices! gagle Aip ;’Iease make a w!
| aiting 1 of 1 subject(s) to proceed the session!




Dotted lines and decision making

1. The player, =s<a-, whose decision nodes are connected
a,-with dotted lines _are both highlighted in blue.

2, She does not know what nature selected.

31 Moving the mouse between choices without clicking
highlights the player’s\alternatives.

4, egear has two “enter” chojces highlighted in green
because she does not know the nature’s dfa

Il comLabGames - Client

Username
| & &

Continue




Showing the outcome of the game

1. Once a terminal node is reached the payoffs are

high

f

iah

Ll IIUI ]

The
high

YV

2

3

ighted.

nath from the start of the tree to the terminal node is

ighted in blue.

The outcome counter is displayed in red.

Eagle Air
stay out

enter

B comLabGames - Client - 0 X | |/l comLabGames- Client
| Usemame: Ann - Id: 6 Identity: 1 | Usemame: Nor Iden
aa g
Follower's advantage Follouer's advantage
1 1
Cheetah Air Cheetah Air
begin air do not create begin air do not create
service to Maui Maui route / service to Maui Maui route
demand for air demand for air demand for air
service to Maui service to Maui . .
\ service to Maui
0.6 high 0.41ow \ m’
] ‘l—‘ 0.6 high 0.4 low 0.6 high
Eagle Air Eagle A" v v
e \ Eagle Air Eagle Air Eagle Air

enter

stay out

@ stay out @

7N
# ! | !

stay out stay out stay out

enter
enter

Eagle ar

Cheetah Air: 3 Cheetah Air: 10 Cheetah Air: -6 Cheetah Air: -5  Cheetah Air: 0  Cheetah Air: 0 | Cheetah Airy 0| Cheetah Air: 0 V
Eagle Air: 3 EagleAir: 0 EagleAir: -6 | Eagle Air: 0 EagleAir: 10 Eagle Al 0 |EagleAir: -5| | Eagle Air: 0 Chestah Ai; 3 ChestahAi: 10 CheetahAi: -6 CheetahAir <5 CheetahAin 0 ChestahAin 0 |Chestah Air Cheetah Air:
1 Eagle Air: 3 EagleAr 0 |EagleAir <6 Eagle Air: 0 EagleAr 10|  Eagle Air: 0/ |Eagle Air: -5 Eagle Air: l)
1
Stage time imit: unlimited Round: 1 Continue Stage time limit: unlimited Round: 1 Wiz

Eagle Aly ~ Please cick Continue!

(Cheetah Aiy Please click Continue!

Waiting 2 of 2 subject{s) to proceed the session!

aiting 2 of 2 subject(s) to proceed the session!
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