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What is zTree for?

Zurich Toolbox for Readymade Economic Experiments

. Designed for simple experimenter that does not have:

o competent programmers that can write ad hock programs
o time to design ad hock programs
o ability to specify full experiment without pilots, modifications, ...

‘ Designed for simple games, that do not require:

o detailed timing (time is measured in seconds)
0 major graphical input/output
o0 unexpected changes in design once the experiment is in progress

How to get zTree?

Licence

The program can be licensed free of charge.
When you report results of experiments conducted with z-Tree, the licence requires that you
By AR mention it's use in the publication and cite the article forthcoming in Experimental Economics.

The correct citation is:

About z-Tree The experiment was programmed and conducted with the software z-Tree (Fischbacher 2007).
How to get z- Reference: ) _ .

Tree ? - Urs Fl_schbacher (2007_): z-Tree: Zurich Toolbox for Ready-made Economic Experiments,
Compatibility Experimental Economics 10(2), 171-178.
Docu and Support
z-Tree Wiki How to order z-Tree?
Tips & Tricks
Treatments To get a licence, download the English license confract or the German license contract, print two
Papers copies, sign them, fill in postal and email address , and send them to Sally Gschwend, Institute
News & Versions for Empirical Research in Economics, University of Zurich, Bluemlisalpstrasse 10, CH-8006
Known Bugs Zurich. (1 need the posial address to send you back one copy of the contract and | need an e-
Links h mail address, to send you login and password for downloading z-Tree. .} You will then

receive login and password for downloading z-Tree. If you do not receive the information by email
within reasonable time, please send an email to ztreeadm [at] iew.uzh.ch.

Last modified: September 11, 2007 Urs Fischbacher (fiba@isw.unizh.ch)

Institute for Empirical Research in Economics:
http://www.iew.uzh.ch/ztree/lhowtoget.php

How does it work?

Manuals:

0 2.1 Tutorial Manual (2001): http://www.iew.uzh.ch/ztree/ztree21tutorial.pdf
o 2.1 References (2006): http://www.iew.uzh.ch/ztree/ztree2 1ref.pdf
o 3.x Wiki: https://www.uzh.ch/iew/ztree/ssl-dir/wiki/

Two programs:

ZTree
0 programming editor
o experiment server

zLeaf

0 client program for subjects’ computers
o client program for the experimenter’s input during the game




Step 1:

Step 2:

Step 3:

Step 4:

Step 5:
Step 6:

zTree step-by-step:

Install “toolbox” programs.
zTree and zLeaf (for testing)
for you. zLeafs for subjets.

Open zTree,
Download, create, save your
- program (e.g.Trust.ztt)

- questionnaire (e.g.Q.ztq)

Open zLeaf on each subjet’s
computer (or on your computer

Subjects

zTree.exe
Trust.ztt

if only testing.) + One for manual changes of parameters if needed.

Seat the subjects, go through instructions (if not part of the program)

Start your program (Trust.ztt)

zTree step-by-step:

Step 7: Subjects make decisions

decisions travel to server
program records
decisions in tables
some information is
being passed to subjects

You can observe the tables
You can use your zLeaf to
change parameters

Computer records the tables in
*xls file every period
*.gsf file continuously

name is given time (Trust.ztt)

program started.

Subjects

zLeaf.exe

zTree.exe
Trust.ztt

SEEES

(090525 1405.xls |

[090525_1405.gsf]

Step 8: Experiment ends. (Most tables in zTree disappear.)
You can run another experiment or questionnaire.

zTree step-by-step:

Step 9:

Step 10:

Step 11:

Step 12:

If you run another
experiment, data
continue are being
collected into same files

(=>You cannot change
# of participants unless
all programs restart)

If you run a questionnaire

a file with answers and

a file with names & payments
are created.

use *.xls, *.pay or “session
table” to pay subjects so they leave

Close zLeafs (ALT+F4)
Close zTree (""'Make sure all zLeafs
Keep *xls, *adr, *pay files

Subjects

1

zLeaf.exe | zl eaf.exe
1
1

zTree.exe
Trust.ztt

(090525 _1405.xls |
090525 _1405.gsf
090525_1405.adr
[090525_1405.pay]

(090525 _1405.sbj |

completed their tasks so Trust.ztt is not running !!!)

Step 1:

Install “toolbox” programs.
zTree and zLeaf (for testing)

for you. zLeafs for subjets.

http://www.go.to/econ/zTree

Since there will be many files added each time you open zTree,

create a new directory for it.
Copy zTree and zLeaf there.
Create a shortcut for both.

Go to properties to change
language to english =en
(chinese = cn)

by adding “/language en”

File Edit Wiew Favorites

Address () Fi\zTree 3-3-6
Folders X
(%} Desktop ||

# (L) My Documents

= ¢ My Computer

H e System (C:)

& b DVD-Ru Drive (D)

# < Local Disk (E:)

= e KINGSTON (F:)
() 2Tree 3-2-1
3 aTree 3-3-6

* “=* Removable Disk {

5 vesely on 'Samba

E 3 vesely on‘Samba__

# [ controlPanel %

>

- Zeaf.exe

Tools  Help 2

v B Go

2leaf e

Runas...

K 5can for threats...

g & ZipGenius 3

Shorkeut to Send To L2

cut
Copy

Create Shorbeut

Delete
Rename

Froperties




» Go to properties to change language to english =en
(chinese = cn) by adding “/language en”

« if you use multiple zLeaf for testing, create multiple
shortcuts with “/name A”, “/name B” and so on

Geeneral | Shortout | Compatibiliy

g Shorteut to zleaf exe

Taigettype:  Application
Taiget location: 2Tree 336

Target “FAzTres 336hzleaf ene' /language sn
Startin: “FAaTiee 336"

Shotcut key: | None

Run: Mormal window

Comment;

Step 1

ﬂ

Find Taiget.. | [ Change lcon... | [ advanced..

hortcut to ztree.exe Properties E =

General | Shortcut | Compatibility

Q Shortcut to zlres. sxe

Tagettype:  Application
Target location: 2Tree 336

Taiget:

Start in: “FhvzTies 3-3-6"
Shorteut key: | None

Run Mormal wirdaw hd

Comment

Find Target... ] [ Changelcan.. ] [ Advanced

» Go to properties to change language to english =en Ste p 1
(chinese = cn) by adding “/language en”

« if you use multiple zLeaf for testing, create multiple
shortcuts with “/name A”, “/name B” and so on

* In a big network or if you ran multiple zTrees on
same network simultaneously add a server’s IP
address to zLeaf as well:

/language en /name A /server 144.214.99.243
Alternatively, replace “server.eec” with the IP address in it.

+ if you want to open zTree and multiple zLeafs with one click you can
create a *.bat file (= a text file ending with “.bat”) like this:

start ztree /language en

PING 1.1.1.1 -n 1 -w 2000 >NUL

start zleaf /size 640x480 /position 0,0 /language en/name A
PING 1.1.1.1 -n 1 -w 500 >NUL

start zleaf /size 640x480 /position 640,0 /language en/name B
PING 1.1.1.1 -n 1 -w 500 >NUL

start zleaf /size 640x480 /position 0,480 /language en/name C
PING 1.1.1.1 -n 1 -w 500 >NUL

start zleaf /size 640x480 /position 640,480 /language en/name D

* If you run more than one zTree, you can use

different chanels (/chanel CH) to indicate what zTree
connects to which zLeafs (CH is a number)

* You can also direct different files into different directories:

/datadir DIR for xIs (data) file

/adradir DIR for adr (address ) file
/gsfdir DIR for gsf (gamesafe) fille

« if you have older programs (from version 2.x) do not mix them with
the new ones as they will not work.

Step 1

Step 3

Step 2: Open zTree (through the shortcut)

Step 3: download, create, save your program (e.g. PD.ztt)

We will write a program for PD experiment C D
subjects earn $10 + half of the these: C 55 0,8
D 8,0 2,2

(1) two groups of two players playing once
(2) two groups of two players playing once or more...

(3) rematch agents based on last period earnings
(hiahest with 2" hiaghest and so on....)

program - o PD game is defined Background
program N o Subjects are separated into pairs (+3)
active screen ——» o Subjects make a choice Stage 1 active
passive screen |- o0 Subjects wait for each other Stage 1 waiting
program - | o Calculate the payoffs
active screen — | o Subjects observe earnings
active screen —— o You Decide if you want another period (+2)

Stage 2 active




Ziree - Untitled Ireatment 1

zTree - Untitled Treatme

File Edit Treatment Run Todls View 7

Mew Treatment ChrHN
Mew Questionnaire

Qpen... Chrl+O
Close

Save CtrH5

Export
Irnport,..

Page Setup...
Prink. .. CtrlHP

1 PD.ztt

Quit

File Edit Treatment Run Tools ‘iew 7

B Untitled Treatment 1

Save in: IED 2Tres 3-2-1

|5 @12t
[#] @zt
|#]@s 2t
[#] @t

File: narne: |PD.2tt

Save as type: ITreatment [".2tt)

Save

Cancel

Zlree - PDLztt

File Edit Treatment Run Tools “iew 7

Waitingscreen

O Please wait until the experiment continues,

@_ File Edit Treatment Run Tools Miew 7
E.

& globals

gawe: | STRUCTURE

T Background

" tables
E-- itTingicreen programs
BT Please wa active screen

waiting screen
Stage 1

programs

active screen

waiting screen
Stage 2




= zTree[Ptht] T e

(5 summary

(5P contracts
@ SE55I00N
EHE Active screen
. Header
=[] Wattingscreen
=-EF Text

[ Please wg

Background

The common elements of all stages
may be inserted and defined here

In the background itself, when you
double click it, some central
parameters of the treatments can be
viewed and changed.

The programs of the background are
run at the beginning of a period. They
are used for defining constants.

= zTree[Ptht] T T e

£ subjects
&5 summary
&5 contracts
@ SE55I0N
EHE Active screen
. Header
=[] Wattingscreen
=-EF Text

.- Please wait until the experiment continues.

]: P—

zTree - [PD.zk]

EHE Active screen
. Header
=[] Wattingscreen
=-EF Text
[ Please w

{ General Parameters

— Compatibility

Mumber of subjects

=)

o

s
|

MHumber of groups

puy

# practice penods

# paying periods

Ewch. rate [Fr./ECU]
Lump sum payment [ECL]

1111

Show up fee [Fr.]

|

Bankruptcy rules....

[ First bowes on top

— Dption:

[ without &utoscope

2Tree - [PO2kE]

P

=¥ Background
@ globals
@ subjects
5 summary
&5 contracts
@ SE55I0N
EHE Active screen
. Header
=[] Wattingscreen
=-EF Text
[ Please w

[& File Edit Treatment

i General Parameters

General Parameters
We will use 5 zLeafs
Subjects will receive

$10 (Swiss francs) for showing

+ $ 1 for each 2 experiment units

1 without Autoscope |

2Tree - [PO2t]




[E] File Edit Treatment

=4 Background

&7 globals

&P subjects

&7 summary

&7 contracts

i &P session

EHE Active screen

. Header

=[] Waitingscreen
=-EF Text

[ Please w

eneral’Parameters

X
]

Mumber of subjects

5 )
Nurnber of groups ]T'/

# practice penods IIJ
# paying periods I‘I

Exch. rate [Fr./ECU] @
L
Lump sum payment [ECL] U
Show up fee [Fr.]

Bankguptcy rules....

[ ok

Cancel |

— Compatibility
[ first boxez on top

— Dption:
[ without Autoscope

<ruptcy Rules

=G| Test"Doyou irvest your show up fee 7

“r'ou are making lozzes. Do pou want to invest the showupfes in order to continue?

"pes IYes Show up fee is invested and experiment goes on
"no'* INo teszage "B ancruptShowupho' appers in client's table®

E| Text "Do you want ko go on”

ou are making losses. Do you want to continue?

s IYBS Meszzage "Bancrupttoret’es’" appers in client's table®
"no't INI:I teszage "B ancrupttoreM o' appers in client's table®

Text "Please wait until the experimenter unlocks pour PC"

Please wait until the experimenter unlocks your PC.

* The experimentar cah either
- give permizzion ko go on [give a credit]
- replace the subject [nullify payaffs)
Cancel

Background

&7 globals

& subjects

&7 summary

&5 contracts

i &P session

EHE Active screen

. Header

=[] Wattingscreen

=-EF Text
[ Please w

Mumber of subjects

(53]

MHumber of groups

puy

# practice penods

# paying periods

Exch. rate [Fr./ECU]
Lump sum payment [ECL]
Show up fee [Fr.] 0

il

Bankruptcy rules...

|

— Compatibility
[ first boses on top

— Dption:
[ without &utoscope

@ File Edit Treatment Run Tools View 7

=@ Background

-5 summary
&5 contracts

@ SESSI0n

EHE Active screen

j . Header

=[] Wattingscreen
=-EF Text

[ Please wait until the experiment continues.




— Lifetime Cancel
' Perind

 Treatment

" Session

— Program execution
& wihen first subject enters stage
7 Always when a subject enters stage

" wihen last subject enters stage

Predefined tables cannot be changed

‘,; e .(‘3 — \ T

(@7 ree - [PDztt]

@ File Edit | Treatment Run Tools  wiew 7 =B x
E|’ Backgro  Info... Chrl+I
=1 o]
@ Iew Skage.., ChrH-AlE+5
& surﬁ Iew Table. .. Cr+alk+T
5P conl Mew Programm,,,  Ctrl+-alk+p k
@ sege  Mew Box 3
E‘@ Acti Mew Buttom.,,  Chrl4-AlE+E
i | Mew Checker... Chrl+Al+C
= wal  Mew Item, Ceth+-AlE+T
E|" Graphics 3
e ontinues.
Excpand Al Chrl+E
Parameter Table
Check Ctrl+k
Matching 3
Likilities 3
Lang

Predefined tables cannot be changed
but you can make your own table.

iistart e @ ® >

@ File Edit Treatment Run Tools View 7
=4 Background

EHE Active screen

. Header

=[] Wattingscreen
E| Text

[ Please wait until the experiment continues.

@ File Edit Treatment Run Tools Wiew 7
=¥ Background

£ subjects Tab I es.

5P summary
(57 contracts .
&P session globals: One per period
EHE Active screen
. Header i . i i
& (5] wiatestreen subjects: One per period per subject
-7 Text
[ Flease wa summary: One per-t-ﬁe&t-ﬂ‘reﬁt- start of

your program (e.g. PD.ztt)

contracts: One per period per input

session: One per session
adds on until zTree restarted
can be seen even if your
program is not running




. zlree - D

[E]| File Edit Treatment

E|’ Biackground

(57 globals

57 summary
&5 contracts
@ SE55I00N
EHE Active screen
. Header
=[] Wattingscreen
=-EF Text
[ Please w4

globals:
Period (firs of three trials = -2)
NumPeriods
RepeatTreatment (=0)

subjects:
Period
Subject
Group
Profit
TotalProfit(adds from last period)

Participate (0=> skip all stage)
LeaveStage (0=> go to stage end)

. zTree - D

[E] File Edit Treatment

Run  Tools Wiew 7

E|’ Biackground

(57 globals
£ subjects
&5 summary
&5 contracts
@ SE55I0N
EHE Active screen
. Header
=[] Wattingscreen
=-EF Text
[ Please wa

globals:
e ol ooy

OLDglobals.find(X);

subjects:
N7 WAL, o 22T 24

OLDsubjects.find (Subject>N, Y)

£ summary

&5 contracts

@ SESSI0nN

= E Active screen

j . Header

=[] Wattingscreen

=-E3 Text
[ Please w4

summary:
Period
+ your aggregates to be observed
during experiment

contracts:
Period + contracts & other
multiple actions per period

sessions:

Subject
FinalProfit (<=Subject’s TotalProfit)

. ZTlree - D

[E File Edit Treatment

Run  Tools Wiew 7

=¥ Background
@ globals

@ subjects

£ summary

&5 contracts

@ SESSI0n

= E Active screen

j . Header

=[] Waltingscreen
=-E3 Text

[ Please wa

summary
contracts

sessions:

Subject

FinalProfit (<=TotalProfit in $)

ShowUpFee

ShowUpFeelnvested (1=yes)

MoneyAdded

MoneyToPay
(=FinaProfit+ShowUpFee+MoneyAdded)

MoneyEarned(=FinaProfit+ShowUpFee)




- ’P

@ Filz  Edit Treatment Run Tools View 7

@ SESSI0)
==l Active’kéen
I Headtr

ED ‘Waitingscreen
=-E Text
- Please wg

Values of variables in tables can be
added and changed in programs

How do we add programs?

Click once onto last table
stages
buttons

@ File Edit | Treatment Run Tools  Wiew 3

=GP Backgro
£ gt
i sube
&P sum
=
=[] Acti

= wai
=B

= zTree[Ptht]

Info... Chr4+I
Mew Skage. .. Chrl+AlE+S
Mew Table. .. Chrl+Alt+T
Mew Pragram,.. Crkrl+al+P
Mews Box

Mew Butkon,,,  ChelH-AE
Mew Checker...  Chrl+A+C
Tdew Tkem.., CtrlAlk+I
Graphics

Excpand Al Chrl+E

Parameter Table

Check

Chrl+Hk

Matching
Litilities
Language

ontinues,

i4 Start

zTree - [PD.zt]

T/ M Program

Tahlz Isubiects .l Owner Variable I

[ Condition

Program

Since the same variable can be used in

—| different tables we need to specify what table

we will work with.

You can read “globals table” variables from
“subjects table” program unless you used the
same names...

You can always ask for variables from other
tables (will show later)

o' Program

Owner Variable: X

Used for contracts, limits records to
those of
X is variable from contract table

EX ] Taklz Dwrier ¥V ariabls I— —
Condtion Cancel |
Program
= Condition:
& Program will / will not execute
i

Subject == X  where




Ii W Program

l I;ile

;211w Program

=K 3 Table [FEEEE Owner Y ariable oK. I =K 3 Table Iglobals ,I Owiner Y ariable I
Caondition Cancel | Condition Caricel |

Frogram Frogram |4/ Parameters

2 In this program, we will = SUBS = subjects. count]:
GRPS = rounddown( SUBS /2, 1);

TimeStagel = 30;
find number of subjects Timestage? =30
=- CC=5 Ch=0:

decide number of groups b= 8 Db= 2

define constants

. = We could also define strategies by names
so we can change them easily for D & v
different treatments = eg. cooperation = 1:
defection = 0;

but we will just remember this.

e oy zTree - [PD.ztt] [ R - T | R Ji50 P ] zTree - [PD.ztt]

Ii . Program

EE ) Table Iglobals .I Ovarier W ariable

— EE ) Table Iglobals .I Owrier Variable I K —

) x|
Caondition Caricel | Condition Caricel |
Fragram |4/ Parameters Fragram |4/ Parameters
SUBS = subjects.count(]: 5SUBS = subjects. count(]: -
GRFS = ?gurlfdcdzuiﬁrnSUBS 42, GRFS = ?Eu,'fdiiiﬁi‘”suss ! WAEtHs FUNGTTToNE:
T.count(a)
TimeStagel = 30; TimeStagel = 30; . i
TimeStage2 = 30; TimeStage2 = 30; T.average(a,x) first value: T.find(a,x)
cc- 5 - 5 | Subjects.count(); EC= 5 D=0 T.maximum(a,x) T.median(a,x)
DC=8 DD= 2 DC=8 DD= 2
subjects.count(Subject<b5); T.minimum(a,x) T.sum(a,x)
T.product(a,x) T.stddev(a,x)
= =
T.regressionslope(a,x)
= =
T = table
X = variable
a = condition  (i.e. Group==Subject)

.ztr]

2Tree - [PD.ztE]




Ii W Program

| Program

& — &

=K 3 Tahle Iglobals ,I Dwarier  ariable oK. I =K 3 Tahle Iglobals ,I Dwurier ¥V ariable I
Caondition Caricel | Condition Caricel |
Fragram |4/ Parameters Fragram |4/ Parameters
SUBS = subjects.count(]; SUBS = subjects.count(]; -
GRPS = rounddownl SUBS /2,1); GRPS = rounddown] SUBS / FUNCTIONS:
TimeStagel = 30: TimeStagel = 30: if(a, x,y) (ie. Equalsto yifais FALSE)
TimaStage? = 30; TimaStage? = 30;
CC= 5 CDh= O C=5 CD= 0 abs(x) sqrt(x) power(x,y)
DC=8 DD= 2 DC=8 DD= 2 sin(x) random() € [O, 1]
min(x,y) max(x,y) mod(x.y)
round(x,y) = multiples of y
2k 2k roundup(x,y) = nearest higher (-3.2 => -3)
B = and(a,b) or(ab)  not(a)
gettime() # of seconds since computer
was turned on
CONSTANTS: TRUE FALSE

zTree - [PD.ztt]

zTree - [PD.zt]

=X ) Takle Iglobals .I Dwrer Y ariabls K I — EE ) Taklz Iglobals ,I Dwrier ¥ ariabls I E— oK —

Caondition Caricel Condition Caricel |

Fragram |4/ Parameters Fragram |4/ Parameters
SUBS = subjects.count(]: - 5SUBS = subjects. count(]: -
o f;‘ufdszgﬁrnsussj CONSTANTS: TRUE FALSE o ?gurlfdch;ﬁrnSUBSJ CONSTANTS: TRUE FALSE
TimeStagel = 30; OPERATORS: TimeStagel = 30; OPERATORS:
TimaStage? = 30; e TimaStage? = 30; L
L - D 51 5% S
& (==logical and) | (==logical or) & (==logical and) | (==logical or)
B SCOPE OPPERATORS: B SCOPE OPPERATORS:
E \ globals table: e.g. \SUBS E \ globals table: e.g. \SUBS
: NS0l next higher scope

e.g. “:Subject” is ID of subject that
asked to see a table
(you will see example later)

.ztr]

2Tree - [PD.ztE]




@ File Edit Treatment Run Tools View 7

=4 Background
57 globals
59 subijects
£ summary
&5 contracks

@ SESSI0nN

SUBS = subjects.count();
GRPS = rounddowni SUBS [ 2, 13;

Timestagel = 30;
Timestage2 = 30;

CC=5 (D=0
. DC= & DD=
= [[m] Active screen
-3 Header
=[] Waitingscreen
E| Texk

Click on [+] to see details,
Click on [-] to see the big picture

[0 Please wait until the experiment continues,

@ Filz  Edit TreatmerkRun Tools  Wiew 7 x

E|’ Background
&7 globals
&7 subjects
& summary Now let’s group the subjects.
&7 contracts
@ SESSI0n
. globals.do { jj Parameters ... }
=-[@) Active screen
I Header
=[O waitingscrean

-7 Text

.. ET Please wait until the experiment continues.

Tools  Yiew 7

Treatment  Run
Info... Chr4I

ew Skage... ChrlH-AlE+S
Iews Table, .. Chrl+-AlE+T
Chrl+-Al+P

Mews Box
Iew Button..,  Crrl+Al+E
Mew Checker...  Chrl+AHC

Tdew TEerm. ., CrlAle+
Graphics 3
.y Expand Al Chrl+E
Parameter Table
Check CtrlHk
Matching »
Likilities 3
Language 3

ontinues,

Table I subjects - I Owrier Wariable I K —

Candition Cancel

Program k

i

Here we will create
a program that
groups subjects
into pairs.

ZTree can do it
automatically




[B] File Edit | Treatment Run Tools Wiew 7 =

S e ‘General Parameters 7

- Backaro  Infao... Chrl+I
&7 globals . = m
& subjects of subjects | oK | & sub:
& summary Nurnber of aroups |1 & sum Mew Table... Chrl-Alk+T
&P cortracts Cancel &P conl
&7 session # practice periods ) sese  MewBox ’
==l ﬁﬁdii‘z:;:e“ # paying periods '1— =-([a) gi
] D Waitingscreen . = i .
= o Exch rate [Fr/ECU] |1 Here we will create = Graphics > Here we will create
D Please w. Lurnp sum payment [ECU] |0 a program that | T P onkinues. a program that
. pan 1l .
Show upfee Fr] |0 groups subjects 7 groups subjects
5 . Parameter Table H H
el s, into pairs. into pairs.
Chrl+K
Erseiatiy zTree can do it , zTree can do it
I first boxes on top . .
automatically " automatically
Language
Options
I without Autoscope

il start 'J start

Prngra:ﬁ ' E Fyed
Table subjects - | Owner Variable P
[B] File Edit | Treatment Run Tools View Candition Cancel
= Backara  Info... Chrl+I Q

=idalok

g 23:1 Mew Table...  Chri+-al+T Frogram k

@ conl +

&) sese  MewBox »

= [[m) At =
= .
=[] Wi . = .
= 2phi » Here we will create Here we will create
o i ontinues. a program t_hat a program t_hat
groups subjects groups subjects
FrATctes Teble into pairs. into pairs.
Check. Chrl+
Matching , zTree can do it TABLE FUNCTIONS
iy . automatically FUNCTIONS
il CONSTANTS
or manually OPERATORS
STATEMENTS




| if [Subject <= GRPS | {Group = Subject; }
elsif [Subject <= 2*GRPS | {Group = Subject - GRPS; }
elze {Group = 0:}

Tahle I subjects - I Owner VW ariable oK
Candition Cancel
Frogram [z Grouping

Tahle Isubiects ,I Owner W ariable

—

Candition

Frogram |z Grouping
| if [Subject <= GRPS | {Group = Subject; }

elze {Group = 0}

elsif [Subject <= 2*GRPS | {Group = Subject - GRPS; }

X=Y;

STATEMENTS (#):

if (a) {#1;} elsif {X2;}, elsif {X3;} ....
while (a) {#1}
repeat {#1} while (a);

does #1 at least once\
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SUBJECT

@ File | Edit Treatment Run Tools Wiew 7

-4 B Undo Chrl+Z

& cut Chrb+x

£

- Paste Chrl+Y

i Find...  Ctrl+F

= Findmext cubbs [P )
-5 3. }.
= [[m] Active screen

=[] wattingscreen
EREER

[ Please wait until the experiment continues.

WAITING SCREEN

ACTIVE SCREEN

@_ File Edit Treatment Run Tools View 7

=4 Background
£ globals
-5 subjects
&5 summary
&5 contracks
(5P session
[]---% globals.do 4 §/Parameters ... }
[]---é?b subjects.do §{ /f Grouping ... }
=[] Active screen
B Header
[=-[E3 Subject's Mame
.. Subject:: OUTE Subject )
|'__'|..

=-

.. Please wait until the experiment continues.

WAITING SCREEN

ACTIVE SCREEN

P w— [Ptht] T
@ File | Edit Treatment Run Tools View 7

=@ B Undo Chrl+Z
E cu Chrb+x
& Copy Chrl+C
o
g Find...  Ctrl+F
=N FndmMext cubbs [P )
B Wk

= [[m] Active screen

-0 Please wait until the experiment continues.

WAITING SCREEN

ACTIVE SCREEN




@ File Edit Treatment Run Tools View 7

=4 Background
57 globals
59 subjects
£ summary
&5 contracks
@ SESSI0nN
[]---% globals.do 4 j/Parameters ... }
[]---“—% subjects.do § #¥ Grouping ... }
= [[m] Active screen
- Header
=3 Subject's Mame
.. Subject:: OUTE Subject )
=[] waitingscreen
E| Subject's Marne
L. Subject:: OUT{ Subject )

B R‘
| se wait until the experiment continues,
WAITING SCREEN

ACTIVE SCREEN

2

i
[

Marme I

Distance
‘width [ps%]

Adjustment of the remaining box
Cancel

ta the margin [pd %]

10%)
Heghtlprd [ k
| | I left I right
I— [ battarn
Dizplay
cohdition
Buttans |~ Position Arrangement

ACTIVE SCREEN

@ File Edit Treatment Run Tools View 7

=& Background
57 globals
&5 subjects
-5 summary
&5 contracts
@ SESSI0nN
[]---% globals.do 4 §/Parameters ... }
[]"'é‘]b subjects.do { /f Grouping ... ¥
(| Active screen
- Header
: Subject’s Mame
.. Subject:: OUTE Subject )

] waitingscreen
-E3 subject's Marne

[ Subject:: OUT] Subject )

- Please wait until the experiment continues.

Now we will create stage where
subjects make their choice
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Programs must define each
variable and finish

before any question about it
is asked (in label, equation,
condition).

It is not necessary to define
all variables in background
programs, but you must be
careful.
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COOF = o
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How about the odd zLeaf?

It should not make any
decissions in Stagel.
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Participate = if{Group==0,0,1];

Any alternative way to
do it? Yes, many.
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[]---“—% subjects,do { /¥ Grouping .. ¢
[+ [[m] Active screen

-] waitingscresn

=l

PROGRAM (1) COMPLETED

' ZTree - [PD'.ztt]

"7 1ree - |Clients: Table]
File Edit Treatment Run Tools View 7

@ File Edit Treatment Ry Tools  Wiew
CPmers I

57 globals

&5 subjects Shiffle Clients

£ summary Sort Clients

&5 contracts Save Client Order

@ session Start Treatment FS

[l

534, globals.do { jPa

E]---“—S\]b subjects.do { jf ¢ globals Table
[]--{E‘ Active screen subjects Table
-] Walingscreen contracts Table
I:I--. Stagel =|= (TimeSt: summary Table
& E session Table
all Tables +
Stop Clock F1z
Restart Clack. Shift+F12

Leave Stage
Stop after this period

Restart all Clients
Restore Client Order
Reload database

[ 0 clisnts | state time

Starting Five zLeafs ...

I am going to use the bat file from

http://www.go.to/econ/zTree/Sam pIeBats/ABCDEBigScrein .bat
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= B Sagel == (Tradtagel)
= B Suegad =|= (Tmeftagsiih

Poriog

i B Trestnack Run | Tosk W !

[Rempining Ima

Period
Subjuck H . Romaising e &
Subject ] A Remaningtme 8 i'
fublect . ¥ oetl Remgningfme 0 <

®

Fimase wafl urdl fhe meperimant continuns

1+ fle

Sutect 1 1w Femainngume 8 susfect Aiaraa, Femsnineg b
You cauperted and you ewned 5 ECUs Yo defrcted and you esmed 2 DCUs.
T of 1 Rermrainng Sme j
Yo aaparated nd po aumis § ECUL
2 WP Dackipoind 5 ey ek
< B Shagah == (Teattagat) ®
= B Saged == (TrmeStageiih
Eebjocl T o § emainng yma =
¥ou dafecked and yu samed? ECUS.
Terng_ Butieet | Grous | Prome |1, cooP_[imecoultimenend_rcoor
3
z
3 K] =
1 ET) Bekjedl T 3 5|
]

B glhials fahie

Sutiect 1 usfert: 2
Flase wi uniil v exsrimen connues. Pleasu wail unbl e spesimint conlins.
T 3 =
Tia Gt Tradtmact Bym Took ew J
Chort b
Figase wa ura) ine expenmn contnues
Exbjucl 4 -

Pistase wall undl Mre esgeriment conlinugs.

Finase wafl urdl e meperimant continuns

Subect

Subiecl

v

(1) two groups of two players playing once

(2) two groups of two players playing once or more...

(3) rematch agents based on last period earnings
(highest with 2nd highest and so on,...)

Pluiza wist onb S exporimint confimses.

F fnaipiane

12.5

1

12.5

olole]efe

Pleass wiit unk fhe experiment contimas.

[E3(E)

Fipasa wat et fin exporiment contingas




Please wait until the experiment continues

Add a box for group==0 zLeaf in Stage2

Please wait until the &

PD = Subject 3
[B] Fle Edt  Treatment Run Tools Wew ? REIE
#- @ Backgro  Info... Ctrl+l f
- Stagel
= Stagez Flease walt until the ex
ek
Header Box. Chrl+ A+
dard 4 Chrl+ak+D ofit|1 > ECUs.
Calculator Butkon Box. Subject 4
History Box... e+ Alt+H
Graphics > HelpBox... Chrl+alt+F
Container Box... Chrl+AI+O
Expand ANt Grid Bo... CtrbHAl+G
Parameter Table Contract Creation Box... ChrlHAl+Y (FlaEE i i i
Contract List Box... Chrl+AIHY
e s Contact Grid Box. Cerl+ale+z
Matching »  Message Box... Chrl+Al+H
Utiities »  NewMubimedia Boz...
Language »  Mew Plot Box... Bulie &
T NewchatBox...

Please wait until the ex

Please wait until the experiment continues

Please wait until the &

Add a box for group==0 zLeaf in Stage2

MName

width [p/3%]
Height [p/%]

Display
condiion

Buttons

Suhject 3
Please wait until the ex
One Mare Period v with Frame
Distance to the margin [p/%] - Adjustment of the remaining box
CanceN |
0%
Subject 4
[ [ et I right
I battom
0%
Group == Flease wait until the ex
Pastion Arrangement
R 0
e & Inrows Subject 5
: I eolumns
o (e

Please wait until the ex

Please wait until the experiment continues

Add a box for group==0 zLeaf in Stage2
Add an Item into box

Please wait until the £

- El
(] w

Suhject

<>{utf \b Cooperation: <subjects sum(COOP) * 100 /
2/ GRPSI> &}

Please wait until the ex

Wariable

1

4

Laveut Rich Text File: {rtf

. \b..}

I~ Input

Please wait until the ex

Subject.

Please wait until the ex

Please wait until the experiment continues

Please wait until the £

Add a box for group==0 zLeaf in Stage2
Add an Item into box
Add a button in into box

Suhject 3

=] Active 5
- = sta
(=)

=

= Res

(=}
[ waiting:

Hame ‘ 2dd One More Period | 0K,y

[ Norecord created or selected Carn

Please wait until the ex

I Clear entry after OK

Suhject 4

[~ Leave Stage
 Yes
" No

" Nommal [ie. stage is nat left after click if stage
is left after timeout and buttan is contained in
contract creation or selection box)

1 Colar

Please wait until the ex

" Automatic

| O Giay

Subject. 5

+ Red

Please wait until the ex




Please wait until the experiment continues

Add an Item into box
Add a button in into box
Add a program into button

Condition I [

Table | EETRRN ~| Dvner Varsble oK

Add a box for group==0 zLeaf in Stage2

Please wait until the &

zlree - [PDCztE]

[B File Edit Treatment | Run Tooks Wiew 7

Stagel =|=(TimeStagel)

StageZ =|= (TimeStagez)ii

% subjecks(Group =0),.da { §f Profit Calculation .., ¢
= {3 Ackive screen

=] One More Period

ation: <subjects.sum{COOP) * 100§ 2 | GRPS| 1> %)

Progiam  |RepeatTreatment = 1;

=, globals.da{ .. b

RepeatTreatment = 1;

= Resuts
O <= You <COOP|Ikext: 0 = "defected";1 = "cooperated”; > and you earned <Profit|1 = ECUs,
D Waitingscreen

Subject 3

Please wait until the ex
Subject 4

Flease wait until the ex
Subject. 5

Please wait until the ex

Please wait until the experiment continues

Please wait until the £

Subpet 1 Subjecl 2

Plessa veail unbl the sspesiment conlimas. Plaase wal urkil e eogariment confnues.

ZTree - [PD.ztH]

Edit Treatment | Run Tools Wiew

Stagel (TimeStage1)
=) B stagez =|= (Timestage2)a
o), subjects{Group:0}.da { /f Profit Calculation ..
8] Active scresn
= One More Period
[ <»{|¢tf b Cooperation: <subjects,sum{COGR) * 100 2 | GRPS|1> %¢
=3 ©ne Mare

=4, globals.do{ ...}

RepeatTreatment = 1;

= [ Resuts

) waitingscreen

D <> Vou <COOP|Ikext: 0 ="defectsd";1 = "cooperated"; > and you earned <Profit| 1 = ECUs.

Subject 3
Please wait until the ex
Subject 3 =
Fle [A2 Tresvert | Mun fock W T ] J
Subject 4 Floarse wil onbl he expuriment contines.
[ Sabjedt i =]
Flease wait until the ex
B Ry sy Takks 1
e Wil o] il s bl Plowss wisluntl e sxperiment continessa.
ol Tables .
Soop Gock. Fiz
Subject. 5 Pt Choxck Fes12 i
Babject 5 ]
Toop after e period
Rttt A Chiras
Flease wait until the ex e ] Finasa wat unii fin sxperiment confinoss




Fivass wat ik Tio saporisent cortinaes

Pariod = — T Pedod = =
Gubiest L} 1o Rempnngime 7 Subguct 2 A ek Remawing e 7 Bubject L 1001 Femainng ime & Sublert 2 Ll S Rumiring e 0
ou sovperaled and you samed § ESUs o ceaperated wd you earod O EEUs.
Subpect 2 1 o 1 Remaningime 1 5 ERTTE 32 1T o 1 Remsnsgime 0 -
+ D hachiprare
o B sl (Trritiagat ) “Yeus conperatud and you samad 8 ECUS.
el ] L )
ol npacteiGerupn). o0 | | Pecht Canlaten. ., WL ngactel et ). | ] Pecht Caklaten. ., |
B Active sreen 8 Active sraen
= [ e Mors Period = [ e Mors Prriod =
OO <>yt 1o Cooperation: cab4ects. am(T00P] * 100 2 § GRPS|E> i OO < »{ytf 1o Cooperation:  caubjects. am(T00P] * 100 2 § GRPS|E> i | ) =
5 3 v e Bubjres + i Remeniogime 7 4] 5 53 cne e L A 2]
= B Pesuts. = [ Pesues.
O a5 Yous @000P Iberst= [ o “detectend) | = “coopersbed ;> and you samed cPechk|1s 0Lk 0« Yous @000P| Iberst= [ m “defectend) | = “coopersbed ;> and you samed cPeclk|1s ECLk:
() waktrmperess s [ wakrmperess =
‘Vau deficled und you waned 0 ECLs.
Sebierl 5 B Sabiecl 5 T o 1 74
Fimase wa urdl the mperimant continuns Coopermion T8 %
Fernd ~Fariod Fariod Fariod
Subiect 1 1 of 1 Femainngime I Subject 2 1 e 1 Remaning me 2 Subjeet 1 2 o 1 Subjecl 2 2 oof 2
‘fou cooparatid and you sumed § £CUs. ou ceaperated s you earrwd O LXUs,
Subiect 3 1T of 1 Remsnmg tme 1 - Sabiect 3 T of I -
S Yeu cooperated and you eamed 4 BCUS. - = E
= B e | (Tt = B Zagur | (Terwitagari
WL npactelGerpn). | | Pece Caladatin. ., } WL nbgactelGecu i) o | | Prche Caklition ., }
= [l Activn srmen = [l ctren scrasn
= [ e More Period = = [ Cre More Period =
OO <Yt D Co0praion: CRLMS. SIM(C00P] = 100 2 § GRFS|1> M) 7 0 <{Y1f 12 CO0peration. CREMRCS SM(CO0P) = 100 2 § GRFS|L> % =1
S e Eubjocl [} ool 1 Remunegime 1 | U mitia sy (= T T <
= [ Resues = [ Resuts
O . Your 4000P Ibet= 0 = “defected; | = “coopershed”;> and you eamed <Profk|1» ECLL. B0 > Yous £00C0P|Ibeet: D = “defected”; ] = “cocperabad'; > and you samed <Profit|l> ECLS.
() waktrmperess il [ Wekrmperes =
‘Yau deficled und you sumed D ECUs
Sabiecl 5 =] Gabiecl 5 FEoWiE =]




Pariog Farind
Sutject. 1 2 o 2 Sunfect 2 T oof 2

Parniod Farind
Sutject. 1 2 o 2 Susfer 2 @ of 2

‘o defected arvd yoa wamed 2 ECUs “eaa defiactied and you gamed I [<Us. ou defeched and ya wamed 2 ECUs “eua defiactied and you eamed I [CUs.

Satinct E} A j Sanjert 3 TN j
[+ @ isdgand [+ B wadgand
o B gt e (it ) Yo ditactud and you eamad 3 ECL o B et e (Tt ) Yo detactud and you esmad 3 ECLUS
= B Raad | (Teraagain = B R | [Teraagaria
1 4, Bt elecu o). { ) Profi Ceulation. ., | 1 4, Bt eleeu ). { ) Profi Cueulatin ., |
= [l stren scraen = [l stren sraen
5 e More Period = 8 e tors Period =
<o stion: . 10012 GPSIs % R st E 10012 GESILs %
|0 ot bt 00F) 00 2 G - s T = |0 ot bt o 00F) 00 2 G ek y Ty =
I Resuts I Resuts
1 3 ¥ous 00000 bt 0 “refectent 1 m “cooperatid s 3nd you samed <Proht]2 > ECL 1 3 Yous 00000t 1 “rhhectent 1 m “cooperatiad s nd yous samed <Prolt|2 > ECL
(] wakrspscromn - () Wakrapcrons: -
Vo dedected and yau samed 7 0SS Yo defected and you eamed T ECUS

Bkjecl i 7 o 3 B

[ 0 T W 1 =l

Now we will wait for the treatment to end
and then we look at the data. Compation 0% [_ovemr |

Subjeet 1 Sus{ecL 2 | ”

If you want your treatment start in period 5 (say you needed to restart
the experiment after 4 periods), put # of practice periods as —4.

il the

In period x, RepeatTreatment=1 does not add a period, it starts a new
one period treatment in x+1 period...

Please wal uslil e periment contnues Pleas e wail unbl the sapesinint conlies.

The only issue: remember to check General Parameters before START. [

[8] File Edit Treatment]

General Parameters

& Background
& stagel =|= (Times Number of subjects  [& Flease wait until the e
= & stagez =|= (Times
— - - 9, sibjects(Groun Nurmber of gioups 7 e
£ oo | tpecicepeivts [1 e
_ - - D <t # paying periods  [2
e = \:z) (fresiid Hoamber of itiecss [ Fiurase watl urill i wegeriment contnues i =31 ¢ns M Subject: 4
Hunb of
B P, et 1 o =) (= Resuts Exch, rale [Fr/ECU] |05
T o pemti [ D < W |1 ECUs.
e il < (D watngsaeen ] e sum payment ECL [0 EeE
Eulecl 4 -
# [ e ik — 1o
s Eerakipen Show up fee [Fr] Please wait until the e
o o v 1> £l
Bl e P — 1> b Bankmptcy rules
Ehmwlm il 19 Fiaase wall urll the exparirmant confnues Compatbil
Earbrupacy vie
"'_ first bokes on top ‘ T 5
i = ubjec
fr3t bowes on bop -
5 =
H Optior
Opoms p
I without Auttacops | I~ without Autoscops
Fiase walt urdl ihe pperimant continuns. Please wait until the e

—_—————
start @ B ®~ (S




i] E F G H i 1 K L [] (] [i] P (] ] ] (¥ i] E G H i 1 3 L [] ] [i] P (I
Period  MumPemiocRepestTrei SUBS  GRPS  TimeStage TimeStagecC oo oc Do AuctionSic AuctionNyStep — — Lo et Lo fucionsy
1 i 5 2 10 & 0 i} 2 0 n
Petiod  Subjsct  Group Prote aricpse CO0P  TimeCoops TimeDefec PCOOF  Hepeat Tre: TimaOnetorStagel Ok
1 1 1 5 i 1 0 1 1 0
1 2 2 2 1 [1} 0 8 a i
I — — - — — vV (1) two groups of two players playing once
1 [ 2 2 ] [ 0 5 0-
1 5 i (] 1 [ i 0 0- .
Perod v (2) two groups of two players playing once or more...
Subject  PAaPoANGhawlipF s ShowljpF e MoneyAdd MonayToP Mone yEamed
i 10 (1] i 125 125 : H
0 e o i (3) rematch agents based on last period earnings
i 0 il 125 125 . . nd i
15 00814715 1w e n ow (highest with 2" highest and so on,...)
16 00514 12 5| i 0 [1] i 10 10 (=il
1 1 Flavbals  Peiiod  HomPeslRepssTroiSUBE  GRPS  TimeStage TmeStageci ) of (i3] AuctionSi AuclionNoSlep
Fy 1 1 1 5 2 10 10 5 0 i 2| [i (i
2 subjects Perind  Subject Group  Proft  TotalProfi PadicipateCOOF  TimeConps Timelefec PCOOF  TimeOnaareStaged i
2 subjects 1 1 1 5 5 1 1 ] [ 1 (]
2 subjects 1 2 2 0 0 1 1 7 0 0 0 1 2 2 [ [l ] 1 7 0 a 0
2 subjocts 1 3 1 5 5 1 1 B 0 1 (] 1 3 1 5 5 1 1 & 0 1 o
2 subjects 1 ] 2 (] i 1 (i n 5 1 (] 1 1 2 8 ] 1 0 0 5 i 0
2 subjects 1 [} o 1] 1] i 1] o o 1] g 1 5 o o o 1 o o o o 2
2igobals  Period  MumPeviocRepeatTreiSUBS  GRPS  TimeStageCe o (i1 ob AuctionSic AuctionhoStop Period  MumPeriorRepeatTre:SUBS  GRPS  TimeStage TimeStage CC co oc oo AuctionSte AuctionNoStop
2 ghabals 2 5 10 5 i} 8 2 [} [ 2 2 i 2 3 k1] 5 0 ] 2 [} a
7 subjects  Period  Subject Group  Prof Tyl Raricipata COOP  TimaCoops TimeDatec PEOOP  TimaCinahoreStagaZ0i Subject  Group  Profe Bt Baicipate CO0P  TimeCoop TimeDefee PCOOR  TimeOneMoreStage2 0k )
2 subjects 2 1 1 2 i -6 i ] a 0 15 0 0
2 subjects 2 2 2 2 1 [ 17 0 0- -7 0-
2 subjocts 2 3 1 2 1 i 18 i a- 18 0.
2 subjects 2 4 2 2 1 [} & o 0. &2 g
2 subjects 2 5 0 (] 1 [ [ i 0 0 i
2 summary Period
2 sumemary ] 2 surmmiary
2 sumenary 2 2 gummar
Subject BroAD ShuwdIpF & ShowlipF € MorseyAdd Maney ToP Money Eamed
1 i [ i 13 ]
2 session b n (] (i 12 12
2 session ] 10 0 u 16 18
4 10 0 i 16 16
5 in (1] i 0 10 Pollorm

fen

Table Isubiects .I Ovarier W ariable K I — Table Isubiects .I Owrier Variable I K —

Condition [ period>0 Cancel Condition Cancel

i

Program |7/ Grouping part 1 Frogram |4/ Grouping

| | i [Subject <= GAPS ] {Group = Subject; }

OldProfit = OLDsubjects.find(same(Subject),Profit) + random() * 0.49; :]l;gf {[é :ﬂ?ﬁ Ef} SRS | detoty SSUEeE- ElH>E5)

Add this program to background

Drag this program from background to Stage1




[

Ziree - [PDZ.ztt] drwjimif-o
g X

[B] Fle Edit Treatment Run Tools ‘iew 7 =
j Table subjects ~ | OwnerVariable oK | — = ’gg;gualrsd
Condition o] g e Notl_ce that we took advanta]ge of
g contracts having programs for all subjects
. played in background first.
mgram - /7 GroupingPart2
<
|
if (Period<=1) { ©ldProfit = OLDsubjects, find(samel Subject),Profit) + randam() * 0,49,
. : _ _ : . +-[g] Acti
| if (Subject <= GRPS ) {Group = Subject;} : Dmfﬁ:::;;::; Could we do It In one stage?
elsif (Subject <= 2*GRPS) {Group = Subject - GRPS;} i 9¢
else {Group - 0} } I GroupingPartz
else {Group=if(Subject<=2*GRPS, 1+rounddown(subjects.count ety
(OIdProﬁt>.OldPrOﬁt)/Z,l),O),} if (Subject <= GRPS ) {Group = Subject;}

elsif {Subject <= 2*GRPS) {Group = Subject - GRPS;}H
else  {Group =0;}+

else {Group=if{Subject <=2*GRPS, 1 +rounddownisubjects. count{OldPrafit =: OldProfitf2, 13,00;¢

Drag this program from background to Stage1 =B, subctsdod .}
and rewrite it as above. Farticipate = if(Group==0,0,1);
+-{[g] Active screen

D WWaitingscreen
+] . Stagez =|= (TimeStage2)a

2Tree - [PD.ztt]

_ G T
STATEMENTS (#): (continued) mia i am——— e
= @ Background =
2 e Now, it is unlikely but possible that we will have more
T.do{#1;}  does statementin a table T Z than two subjects in a group. Let’s fix that...
& session
example: P St Upramters .} We will repeat the whole grouping
. i () waithgsaeen rocedure if largest group is more
subjects.do {Group =Group +1; RS e tphan two: ges ot
if (Group>GRPS) {Group = 1;}} i (Period <=1} { :
subjects.do
[ (]Sult:iatt <={GRPS J {Group = Subject;}
elsif {Subject <= Z*GRPS) {Group = Subject - GRPS; - I’e peat
else {Group = 0;} .
T.new {#1;} creates a new record in table T (contracts or yours table) | ! ’ _ { xxx; } ]
(e.g. new offer is placed in auction) ¢ while (max(group) too big )
5”5\’5;:;‘11 OLDsubjects Find(same(Subject), Profit) + random() * 0.4;
subjects.do }{

Group = i (Subject <=2*GRPS, {-+rounddown{sublects count{CldProfit OldProfity2, 13, 0);
¥

i
=] % subjects.da{ .}
Participate = if{Group==0,0,1};
- [m] Active screen
[L] waitingscresn
# B stagez =|=(Timestagez)A




Stagel =|=(TimeStagel)

3\ [globals.do { ...}
@ S if (Petind<=1) {
& s Now, it is unlikely but possible that we will have more subjects.da 4
& contracts than two subjects in a group. Let’s fix that... if (Subject <= GRPS ) {Group = Subject;:
£ sesson . . |sif (Subject <= Z*GRPI) {G = Subject - GRPS;
e We will repeat the whole grouping :lz'e( e _}E émrf:p_ D.}” - i
" sitingscreen i i -
e . procedure if largest group is more -
i %q‘ubis(l::rtl{na;:}l){ than two: glse {
e A S, repeat {
elsif (Subject <= Z*GRPS) {Group = Subject - GRPS; repeat SLijBCtS IjD '{
else {Group =0;} '
‘ by { xxxx; } ldPrafit = OLDsubjects.Find(sameSubject), Profit) + random() * 0,49;
epest 4 while (max(group) too big ) !
su;;;;:;oz OLDsL{lh]EEts.Flnd(same(Suh]E(t),Pruﬂt) + randomi) * 0.49; subjects.do {
i }{ Group = if (Subject <=2%GRPS, 1 +rounddownisubjects, count{ OldPrafit = :OldProfit) 2, 1, 03;
Group = if {Subject <=2*GRPS, 1 +rounddown(subjects. count{OldProfit = OldProfit)iz, 13, 0); }
3
sug\]de;tsFio b ﬁ ¢ { same{Group)); Jf OldPrafit => o LA D i
FaFik = subjects.count  same(Group)); rofit == Group size
: i F OldPrafit = subjects,.caunt { samefGroup)); [ OldPrafit == Group size
while {subjects.maximun({CldProfit) > 2); }_ }
!
=, sum:;:flf;aia; %(GWD::D‘D‘”J while {subjects, maximumf OldPrafit) = 23
[ Active screen
[ Waitingscreen
+- & Stagee :Ii(TlmeStEQBZ)A % subjects.do ‘{ i }
STATEMENTS (#): (continued) How big is the Program File?
T.do {#1;} does statement in a table T Very small.
ol You can export it into a text (importing helped with transfer from older
s versions of zTree Programs.)
subjects.do {Group =Group +1;

if (Group>GRPS) {Group = 1;}}

T.new {#1;} creates a new record in table T (contracts) o o
(e.g. new offer in auction) oo

array x[ n]; creates an array of vars: x[1], x[2],..x[n]

the showspfes {n order To comtimue®j

later (n) do {#1;} does #1 n second later (if n>0)

later (n) repeat {#1;} does #1 n second later (if n>0)
refreshes value of n and repeats




Pl FdE Fowad  Wew bl
treatment “FO!
backares

glebals|
T subjects{
table summary{
e contracts |

Te sessien

arg making Tasses. ba you want to rwest the showunfer 1o arder to continue®™;
s

ak1ng T05S8s. DO yOu Want TO continueT

= "Blease wilt until the superimsntes unlocks your PC.E

- globals;

= subjects.count(); 3
= rounddownt SUBE S 2, 133

Timestagel = 30
Timestigel - 30}

sesby = THUE:

srandar dbow
ha

PG program (5.5 pages)

DIVORCE-CONSENSUS Program (68.25 pages)

Marriage Game Design

o Two types of subjects (A & B) are are randomly paired with each other.

o Task:

e Their task in period 1 (also every time when they are matched with
new counterparts in later periods) is to decide if they want to enter a
partnership starting from next period.

e Once a partnership is formed, the task in each period is to decide if
they want to stay together with the same partner for at least one more
period.

o Entering, continuing and terminating a partnership can be facilitated by
negotiable transfer payments.

e Either party can offer/request some payment to/from his/her
counterpart

Your 0¥ 1 YourTrpe A Curent Period ;1 Remaining Time [sec] &7
Sy of Vour esth
Current Perod NO PARTHERSHIP (Mew Counterpar)
Arcumulzted Wisalth from Last Perod 0.0
Curent Perind Eamings il
et Peiod. - STAGE 1 PARTNERSHIP
o
Meet a New Counterpart
AGREEMENT TO ENTER A PARTNERSHIP T e

Yol Courtarpat's Currant Requast

Cilck to Reqnesi CHck T Ofar

EEEEEEE T P O EREE L




TourlD# 1 YourTrpe A

Curent Period: 2 Remaining Time [see] 36

werent Petiod NO (rlew & 9

et Peviod . STAGE 1 PARTNERSHIP
o
Meet a New Counterpart

Summany of Your Weelth

Accumulated Veallh fiom Last Period 6.0

Current Perind Ezrnings © B0

AGREEMENT TO ENTER A PARTMERSHIP

our Current Request, 00

vour Courdarpart’s Currant Requast 280 ACCEPT

CHCK To RequesT

B EEEEEE

CHck T OfFar

DR I EEE

- best counterparts offer: red

- You requested 20, your counterpart requested 26.

- you cannot take the offer back after you send it
- you improve your offers from left to right
- your counterpart’s offers improve from right to left

button to accept

Marriage Game Design

e The “unattached” (singles)

Agreement  =>form a marriage
No agreement => matched with new counterparts next period.

e The “attached” (married )

Agreement  => continue together
(possibly under different payoffs)
Agreement  => to divorce (=new counterparts)
No agreement=>
Unilateral Divorce Law: matched with new

counterparts next period.
Consensus Divorce Law: stay together

e 10% discounting of future utilities

Tow CW 1

Cumenr Paroa” STAGE 1 PARTHERSHID

fecn 3TAGE 1 PARTNERSHIP

Meata New C n;nmpnn

AGREEMENT TO CONTINUE THE PARTNERSHIP

Veur Surant Ragaeat

Countsipait's Current Fegsest

Giich m Fequest

FEEEEEEEEEEEEEEE

Gk ra Cifer

NP EEEEEL

TTS TE THE PAR TNER SHIF

Gllek 13 Peques

CEEEEEEEEEEERREREE

Your Currant Rogaest

ur Counbsparts Durant Rogquaest

Gk 13 Offer

D INENEERERRNERNEBEE

Marriage Game Design

o Partnership deteriorates

Balanced (Unbalanced)
(with exogenous probability 2/9)

Payoff Structure

Stage 1is better than Stage 2
Stage 2 is better than Stage 3 A B

o Tensions increases...

Single 8 6
St?ge 18 10
Stage

5 3(15) | 15(3)

N

Stage




Marriage Game Design

Partnership deteriorates Balanced (Unbalanced)
(with exogenous probability 2/9) Payoff Structure
Stage 1is better than Stage 2
Stage 2 is better than Stage 3 A B

Tensions increases...

Single 6 6

10% Discounting
(die .... Stage

...and reborn as a single
in a new life [same game])

18 10

Stage

.. 10% => @ 2
with 11 or more pairs we could Stage
guarantee that (divorced) agents
would be matched to different
people.

3(15) | 15(3)

Marriage Game Design

o 10% =>

with 11 or more pairs we could
guarantee that (single) agents

would be matched to different
counterparts.

i i i i 0,
TWO SINGLE PEOPLE => This pair dies with 10% prob.

1* out of remaining 10* pairs dies as well

ZERO OR MORE THAN
TWO SINGLE PEOPLE => Two pairs die with 50%+ probability

Marriage Game Design

PHASE ONE (35 periods)
10% => (NEW PEOPLE BORN)

with 11 or more pairs we could
guarantee that (single) agents

would be matched to different
counterparts.

This pair dies with 10% prob.
1* out of remaining 10* pairs dies as well

TWO SINGLE PEOPLE =>

ZERO OR MORE THAN
TWO SINGLE PEOPLE => Two pairs die with 50%+ probability

PHASE TWO (GAME ENDS)
TWO SINGLE PEOPLE => This pair dies with 10% prob.
1* out of remaining 10* pairs dies as well

ZERO OR MORE THAN
TWO SINGLE PEOPLE =>  A[| pairs die with 10%+ probability, GAME ENDS

BB YRk .
&7 glohals Each period,
&P subjects matchi ng
i aummery took several
& session
+ % globals.do § [ Game Parameters ... } seconds to
+-[[m] Active screen compute.

+- (] waitingscreen
+ E Stagel - Subjects' Roles and Parameters in Period 1 =|= {0}

+ E Stagel - Gets last period data lerned, marriage states chosen =|= {0} zLeafs can
+ E, StageZ - Finds news counterparts and synchronizes marriage states =[= (0) on |y wait so
+ E, Stage3 - continued from above =|= {0} |0 n g befO re

- Mstage =|= (NStage)a

-2\ subjects.do { /{ NEGOTIATION STAGE ... } they crash.

+ @ Ackive screen
D Waitingscreen

+ E, Staged - Based on singles count and phase, breaks correct number of marriges =|= (0} Here the
+] E StageS - Pairs synchronized and period profits computed =|= {0} program was
-5 CStage =|= (CStage)d -
+-49), subjects.da { /] PERIOD RESLLTS STAGE + CHOICE OF PHASE ... } cutinto
+-[m] Active screen pieces and
D ‘Waitingscreen SiX Stag es
- stages - Jf LAST PERIOD RESULTS () STAGE =|= (0} X
+ % session.do { ff $ payoff computed .., - with em pty
+ % subjects{Subject = M).do { // Mext period phase recorded ... } screens we
E Active screen added.

+ D ‘Waitingscreen

g sweo) abelue

ubisa




Questionnaires

o [Uﬁlilleﬂ Questionnaire 1]
@ File Edit Questionnaire Run Tools Wiew ?

O utl i n e i New Treatment Chrl+h
o YOU C_an rUn a E Open Chrl+C
questionnaire | Close
. i Save Chrl+5
1. Introduction attheendof L,
an experiment ||
Il Export »
o Questionnaire || Tport...
2. Simple Program (PD) s can be
simple, just |
| 1 ChatBox,ztt
nam$8 and i 2 F:\ChatBox.ztt
1 H 1 emails, or I 3 G:\My-ROY....\chatdemo_3 2t
3 - SI mple QueStlon nal re involve more ! 4 F:\zTree Presentationitag.ztt
. ' S Fii2Tree PresentationiPD. ztt
Compllcated ' & GHMy-RDY, . N2-drawdemo_3, 2t
- ! 7 movepaintdema+3.ztt
4 . DeS|g n SUNEVS I & F\eTres 3-3-61P02. 2t
| 3F:\2Tree 3-3-64P0. 2t
(From Standard Box to Contracts, Chat and Graphics) | 0enmotetrasdemo 3t
E Quik
5. More Tips and Tricks and Examples
6. VRPD Game
. . "®'ZTree - [Untitled Questionnaire 1] . . Tre
Quesnonnalres @ File Edit | Questionnaire Run  Tools Wiew ? QUeSt'onnalreS il
Info... Chrl+1 Address

New Address
Form

Double-click on

“Address” and

- delete what you
do not need

- change to what

you do need

Chrl+-alt+a
IMew Question Form  Chrl+Alk+Q

Mew Ruler Cerl+Al-HL
Mew Question Chrl+-Alk+T
Mew Butkan Chrl+Alk+B
Expand all Ctrl+E

Check Chr+HC
Language 3

New Address
Form

Double-click on

“Address” and

- delete what you
do not need

- change to what

you do need

Adress Entry ‘Addless

First Name W
Last Mame ‘Sumams
Adress [Slreet—
Postal code W
gy [Town
Telephane W
T

“Would you ke to participate in further experiments?

Cancel ‘

Do pou want to
participate in further
experiments?

ey |TES No  |No
Contirue [button label] | continue
Help |Help

Help text

Please enter your name and adress. IiYour entries
are confidential Il




Questionnaires

What you enter
into the blank will
correspond to
what the header
on the answer
blank will read;
for example, you
can use the
“Postal Code”
blank to gather
information about
National ID

[ e e

| [E=] Address

Do you wart to
participate in further

Continue [button labe(] | continue

Adress Entiy lAddless

First Mame |First Mame

Last Name iS QAT

Cancel |

Telephone
E-Mai  |Email

Would you lke to participate in further experiments?

experiments?

Yes |TES

Mg |Ne

Label on the “OK” Button

»
Help EHE|D

Helptext  |Please enter your name, email and ID number.

“our entries are confidential

Questionnaires

Select “Adress”,
then go to
Questionnaire—
New Question
Form

You can add
items to this
question form,
just like you do
with a box in a
normal treatment

Questionnaire Run  Tools  Yiew

=] Ad Info... Chrkl

-

ChrH-al+a

Mew Adress Form

Chrk+alE+0)
Mew Ruler CerH-alk+L
Mew CQuestion Chri-alt+1
Mew Button Clr-al+E
Expand Al CtrHE
Check CirHk
Language 3

Questionnaires

Select “Adress”,
then go to
Questionnaire—
New Question
Form

You can add
items to this
question form,
just like you do
with a box in a
normal treatment

Name (ID] oK |
Title Cancel
Program

Questionnaires

Beside questions,
typical
information to
display might
include:

The variable
FinalProfit — total
earnings from the
experiment, not
including the
show-up fee

The variable
ShowUpFee
Create items
(with labels) to
display these
variables

& 7 Tree - [Untitled Questinnnaire 1]
[ B Fi= Edit | questionnaire Run Tools View

Address  Info. .. Chrl+I

Ei

New Adress Form — Chri+AlE+A
Mew Question Form  Chrl+Alt+G

ChrAlHL
Mewa O a Chrl+AlE+I
Mew Buttan

New Ruler

Crl+-Alt+B
Expand All Chri+E
Check Chr+HE
Language 3




Questionnaires

Beside questions,
typical
information to
display might
include:

The variable
FinalProfit — total
earnings from the
experiment, not
including the
show-up fee

The variable
ShowUpFee
Create items
(with labels) to
display these
variables

Yarniable

Resolutior

“rour showe-up fee is:

IShnlepFeE

I wide
I Input

Type
@ Mumber " Radicbuttons
© Test  { Radiline

" Buttons  Radiolinelabel

" Checkbox
" Slider
" Scrolbar

Cancel 0K

Questionnaires

Beside questions,
typical
information to
display might
include:

The variable
FinalProfit — total
earnings from the
experiment, not
including the
show-up fee

The variable
ShowUpFee
Create items
(with labels) to
display these
variables

Infa...

Chrl+I

Mevw Adress Form  Chrl+-Alk+A
Mew Question Form  Chrl+ak+0
Mevs Ruler Chel+-Alt+L
Chrl+-Al+1
Mew Button Ctrl+-alt+E
Expand All Chrl+E
Check Chrl+k

Language

Questionnaires

Beside questions,
typical
information to
display might
include:

The variable
FinalProfit — total
earnings from the
experiment, not
including the
show-up fee

The variable
ShowUpFee
Create items
(with labels) to
display these
variables

O ¥our shaw-up Fee
O ¥our arnings Fram

Lahel

Varniable

Resolutior

[¥'our arnings from playin

IF\naIF‘lnht

I wide
T Input

e

Type
@ Mumber { Radicbuttons
" Test " Radicline

" Buttons ¢ Radiolinelabel

" Checkbox
 Slider
 Scrolbar

Cancel (118

Questionnaires

Save it (Short.ztq)

Run it

| Mew Treatment Chrl+Hh

( Mew GQuestionnaire

Jpen... Chrl+0
Close

Save Chrl+5

Export
Import...

Page Setup...

Frint,.. Chrl+P

1 PD.ztt

.
|
|
|
| Quit
|
|
|
|
|
|
|
|
|
|
|
|
|
|




Questionnaires

Save it (Short.ztq) ||

Run it

& Tree - [ShortZ.ziq]
[3] File Edit Questiornaire | Run Tools View ?

Clignts' Table

| = [Z2] Thanks:
O Your show-up fee is:

DO Your arnings from pl
Save Client Order

globals Table

subjects Table

conkracts Table

summaty Table

session Table

all Tables 3

Stop Clock. F1z
Restart Clock shift+F12

Stop after this period

Restart All Clients

Relnad datahase

Een.bat

Address
Vot shw-up fee is. 10 Firsi Harne. a
out szt furh plining ] £ B |
Matisasl D »
Woult you 1in 1 pariciaste i  ¥ex
Turthes epurimaents ! = o
cortrue |
our show-up fee is: 1
— S| aur amings frem gl L]
 clienty sl ame
) Custionnare
] Gutshonnang
[ Cussnnnnues |
L : | Address |
[ Gursionnane
First Mame €
Sname ] 1]
Hational &
. [ 1 £}
1 05 10 1 u w5 | s 1
2 F] 0 u ] 12 12 o
F] ] 10 [] ] 185 185 1
‘ - 0 - - = — - “Four show.up fo 15 1
5 [ 0 ] [ 10 ] 1 four amings feen playiey o

Outline

1. Introduction

2. Creating a Simple Program (PD)

3. Creating a Simple Questionnaire

4. More on Design

(From Standard Box to Contracts, Chat and Graphics)

5. More Tips and Tricks and Examples

6. VRPD Game

DESIGN

Standard Box

1 lame 2 ¥ with Frame
Distance to the margin [p/%] Adjuzstrnent of the remaining bos
Wwoidth [ps%] ’— Cancel
He' ot v [T 4 1 top
3a e [ right
I~ bottom
3b
Diizplay
5 nditiorn
Buttons Pasition Arrangement
® & - * Inrows
G ® & @ " In columns 7
i i [

Label of the box (not shown to subjects)
Frame (with it, a box overlaps older graphics)
Size of the box, in points or percent of the remaining screen

Distance away from the (remaining) screen edge in points or
percent

Adjustment of the remaining box (whether to “cut off” the
screen above, below, to the left, or to the right of the current
box

Display Condition (if present, Boolean expression that must
be true in order for box to be shown)

Button Position (where to place buttons in this box)
Arrangement (how to arrange buttons)




DESIGN ltem (x] DESIGN ltem X
Label  [This test will be displaped ta the subjects ar. | Label  |vour endowment is Ok, |
Standard Box Standard Box
Carncel Cancel
Item Q Item Q
Warable  |This variable will be displayed as output Wariable |End0wment
Layout  |Here pou indicate how mary decimal placed Lapout 1
Embedded Variables:
Frmmmm e e e e e - - L
<>Your income islc profit |ltext: O="small"; 80 = "large",s:
1
S R
[ Input
ITells :rR;gala: _I Variable Layout
program | "text 1 name Embedded
that there |'— — — — 4 Variable
will be 1
| €émbedded,
variables |
Lin this text |
DESIGN Item X DESIGN Item X
Label |<> Your endowment is <Endowment|1> OK. | Label |<> Your endowment is <Endowment|1> Ok |
Standard Box francs, you <Endowment]!text: 0="lost a Standard Box francs you <Endowment|!text: 0="lost a
P ” Cancel | T ” Cancel
Item lot of money”; 100="did great”> Item lot of money™; 100="did great”>
Layout output variable
2 [
lradio: 1 = "86.8"; 24 = "102.8"; " 68 WYariable |
1028

lradioline: O="zero";5="five"; &;

s COCECCC

!slider: 0 ="A"; 100= "B"; 101; A —————r— B
Iscrollbar: 0="L";100= "R";101; Lo 4 MR
!checkbox:1="check me"; F chekme

ltext: 2 = "two"; 3 = "three"; & = R

"five"; 7 = "geven"; 11 = "eleven";

Ibutton: 1 = "accept"; 0 = "reject";| [

Layaut |

WARNING the sentence is placed
in and if later the number
changes and does not fit then
only some digits are shown...

I Input




DESIGN

Standard Box
Item

Item

x]

Label |5 Your endowment is <Endowment|1>
francs <Endowment]!text: 0="lost a lot
of money”; 100="did {rtf \b great }">

1]:8 |
Cancel

Wariable |

Layout |

some digits are shown...

WARNING: The sentence is placed in and if later
the number changes and does not fit then only

[ Input

DESIGN

Standard Box
Item

Item

Label  Chonse an amount to contribute:

&
o |
=N

Catcel

Wanable |Contribution

Layout |1

W |nput

{rtf Yallows for: \fSN \¢fN . \super Minimum {0
. . b i
\b b0 i \io u \u0 s 20
\tab \par \bullet \line \strike [~ Show valug [value of variable or default)
[ Empty allowed
\ql \qc \qr
Default ||:|
DESIGN Item X DESIGN Butt Bution X
A uttons cannot go
—— , before items. Hane - |OK [ ]
Latel| \WARNING: Variable is recorded in a -
Standard Box table only after a regular button is hit el | Standard Box You have to Use I™ o record crested or selected ance
Jnce [ Clear entry after OF.
i l Lzt buttons to record el
Layout input variable . ~ e
data in tables « o
2 BUtton " Nomal [i.e. stage is nat left after click. if stage
I:l iz left after timeaut and button is contained in
YOU can use contract creation of gelection box]
lradio: 1 = "86.8"; 24 = "102.8"; T ; o
24 buttons to exit S
stages or execute oy
lradioline: O="zero";5="five"; &; M RO e programs " Red
'glider: 0 ="A"; 100= "B"; 101; " — 8
Tad with ool varabios o degimes teaiered
!screollbar: 0="L";100= "R";101; (| d R = [E Standsd
whirers wiriabis & T O Tesdt wilbsoid waniables s cheplaved canmlaad
!checkbox:1="check me"; F chackme shawsierii s " (ma]
e i BN showes vasable & OUT| a)

ltext: 2 = "two"; 3 = "three"; b = |I|
"five"; 7 = "geven"; 11 = "eleven";
!button: 1 = "accept"; 0 = "reject";

pheaze anter 3 aion for © |:1
=

D showes vasable b OUT 5

BT bt o labed colmm wethout vanabie: DUT[ _ |
= §]

O o ariber & wabus bon o | ¢

En

= 0K




DESIGN

Standard Box
Item

DESIGN

Standard Box
Item

Standard Box

Contract Creation Box

Checker Checker Container Box Contract List Box
Button il VB o D Button )
Checker o @ o Checker History Box Contract Grid Box
il e o= (0 ™ |
=] Active screen BOX
- éﬁ:‘:;:andvaﬂab\es i) L_D_K___i Grld BOX) Message BOX
Ty 3< TRUE __ELEE‘_J Container Box . .
e e (Standard Box Calculator Box Multimedia Box
s for Boxes only)
sated] Help Box Chat Box
s Buken : Header Box Plot Box
"no"Button  |OK
If there iz only a "'ves"-button, then the message appears
and after pressing this button the input is accepted.
It there 1 only @ “'no’ -button, then the message appears
and after prassing this button the input is 1sjected
If there is & "'pes" AND a "na"-button, then the message
should contain a question. Pressing the YES button
accepts the input pressing MO rejects it
DESIGN Period A B [ DESIGN Period A B [
= Hist 3 36 2 = 4 Hist E] 36 2 -
E_ - . 4 45 24 H IEI - . 4 45 24
0 Period: OUT( Period | 0 Period: OUT( Period |
Standard Box £0 & OUT(a) 5 51 21 Standard Box £0 & DUT(a) 5 51 21
Item =0 B OUT{b) ? ;; 12:3 | Item D B: OUT(b) ? S; 12:3 |
Checker d Checker ud
Button Button - Gid
Checker Checker = "
- label :
Box Box O input var: IN[ b ) oo i L |
-0 input var: IN[d ] I saicnd sl Tre "
Container Box Container Box - shows & OUT[a)
-0 second label R LR ancend i |
History Box History Box ~E input var: IN( ¢ )
ry ry Bttt = | L= |

Grid Box (table)

column by column

row by row




DESIGN

Standard Box
Item
Checker
Button
Checker
Box

Container Box

History Box

Period a B |
- . 3 36 12 -
= HISlDl}ll - H e A
O Period: OUT( Period | . N .
OO 4 OUT(a) . o .
. 4] o
OB 0OUT[b) 7 o 28 —
=-E8 Grid
- label ] I
O input var: IN[b ) o ! i
-0 input var: IN[d ] I Satcnd sl T 1"
- shows & OUT[ a)
- second label ey et
- input var IN[ ¢ ]
= | e | e

DESIGN

Contract
Creation Box

Table Icuntlacts 'I
Mum. records I2

— Records' dizplay

" Records in rows
& Records in columns

Buttans [~ Fasition
(I S
[
[ o O

Arrangement

™ Empty records allowed
[ &l records empty alloweed

& [ rows

€ In columing

I:l Contract creation box

Grid Box (table) soluma by colus row by o ED % IN(#) | K |
— O Y IN[ )
Calculator Box T M ZIN[z) | | | | |
== 33 0K
Help Box (text)
Header Box (Perlnd of 1 ‘ | Remainingtime 5 box in z-Leaf
DESIGN =8 Contract list X v z DESIGN =B Contract list x v z
D DT} R = e OUT(H) Lk
Contract | 0Dy OUT(y ] 21 36 48 Contract | OO v OUT(y ) 2 36 43
Creation Box | i~ 0 =z 0UT(z) “ Creation Box | Oz 0UT[z) i 2 & _
CO EIMN(E) COEIMN(E)
Contract O IN[1] ! \—1 Contract SO IN{u) \—1
List Box SE= K o] | List Box SEOK ]
o | o |
The button executes program that may change the The button executes program that may change the
selected record. Contract selected record.
Grid Box
=-[&9] Contractgrid x 2
OO x OUT[ ) y 3
00y OUT(y) : :
B0 z 0UT(2) o I
EO kN[t
e

Records can be in columns or in rows.




DESIGN

Message Box

Multimedia Box

You can place at most one message box per screen. If
ZTree sends a message (say you entered a wrong value
to Item), it will appear in the box and subject must click
OK to continue. This way, only one OK is needed for
multiple meassages.

Image: jpg, gif, png, bmp.
Movie: mpg, avi.
Sound: wav, mp3.

Do not play movie or
sound in waiting screen

Newe [ ¥ Witiame
Distance ta the margin [p/%]-  — Adiustment of the remaining box vl
width [p/32] -
op
Height [pr%] | [ [ I it I right
,7 I bottom
Display
condtion

File name | NAME OF FILE

Ficture options Video/sound options

Volume [0.100] |

[~ Maintain sspect ratin
I~ Enlage toffit
[~ Shiink to fit

Star alts [sec] |

I Dorepeat

I Allows user contral

DESIGN

Message Box

Multimedia Box

Chat Box

We will create a new program such that:

You can place at most one message box per screen. If
ZTree sends a message (say you entered a wrong value
to Item), it will appear in the box and subject must click
OK to continue. This way, only one OK is needed for
multiple meassages.

Image: jpg, gif, png, bmp.
Movie: mpg, avi.
Sound: wav, mp3.

Allows subjects to send text messages to each other.
The following example program will illustrate its use:

/I Subjects only send messages to their own group

/I Subjects only send messages to subjects with higher ID
/I Subjects cannot send messages twice in a row

/I Subject 3 is a listener only

DESIGN

Chat Box

| =14 Backaround

| By Stage =|= (2008

i s [ ) 2

®

5 globals General' Parameters P9

&7 subjects

& suary Numbor o st

contracts
g session Number of groups
e Cancel
=, globaks.do { ...} s sl EaTes
JINOTE ONLY

11 Subjects only send messages o thelr own group # paying periads

i Subjects only send messages to subjects with higher 1D
Ji subjects cannot send messages twice in 3 row
Ji subject 3 is a listener only

Evch. rate [Fr/ECU] |1
Lump sum payment [ECU] |0
Showuptee [Fr] [0

Bankruptey ules

TTHTT

(=] Active screen
[ wattingscreen

=l contracts.da { ...}

Mumber = ; Compatibilty
iz =- I first bexes on top
Group =-1;

#-[m] Active screen

Options
[ waitingscreen B

[ without Autoscope

(1) Add the first stage

(2) Add a “program” with contracts table there:
Number = 0;
Owner = -1;
Group = -1;

DESIGN

[ @ Background
| £ globals
& subjects
£ summary
& contracts
£ session
=, gobals.do{ ...}
TINGTE GMLY
i Subjects only
i Subjects orly
i Subjects cann|

Chat Box

i Subject 3isa|

[[=) Active screen
| [ waitingscreen
| By Stage =|= (3004
| = contracts.do{ L}
Hurber £ 0;
Owner &= -1;
Gmupl= -1
= [m) Active scfeen
CHATTERS: TN/
[T waitingsereen

Qvs

Chat Hox

S ————_}

Mame  [CHATTER] V' With frame [ ok ]
Pl Distance to the marain [4%] — Adjustment of the remaining box
,7 Cancel
idth [n/%] [ top
I~ left I~ right
I~ bottom

Heghlghd [
/l/

// Display |Subject!=3
/| cund\tlun‘

II’ahle contracts -
Indutvar, [Temt
/ 4

Number of characters | 256 Number of ines |5

/Condigion [Ownerc=Subject

/ Dutputert o < MDwner——Subject . Dtest T = Mysell'; 0 = Subject <Oarstl = <T =1

¥ Wiap test I Dutput text centered

(3) I,n'l St'ége’s Active Screen Create New Chat Box: CHATTER

4) '/Subject!=3 (3 is only a listener, this is not his window)

(5) Name Input Variable (=Text), limit characters to 256 (so
excel can remember) and allow for 5 lines of text input.




DESIGN

Chat Box

Mame  |CHATTER| v with frame

4 Distance ta the margin [p/%] Adjustment of the remaining box

@ Background
£ dlobals
& subjects ’—
£ summary Width [pm ™ top

& rontracts I 1t ™ right

& session Heighi 5] I bottom

=, globals.do{ ...} /

JMNOTE oLy /
i1 Subjects only / Displey [Subiesticd
11 Subjects only g cundrtiun‘

§f Subjects cann|
Jf Subject 3is s

(=] Active screen ible [cantrzets E
‘Waitingscreen S
D g ! Iwulval Text Mumber of characters | 256 Mumber of lines |5

o & Stage =|= (304
= 2 contracts.do { /.. } :Eundlyun Dwners=Subject

=1 (& Active scl‘eer\ S
E CH,QTTERS ™, J
[ waitnscreen S| Duputtest [ < HOwre——Subjsct 1 0liert 1 = MysslF': 0 ="Subjsct <anel1>> <Tertl1>

I Dutput text centered

g ¢ ¥ wiap et
i

(3) In Stage s Active Screen Create New Chat Box: CHATTER

4) Sub]ect'—3 (3isonlya Ilstener “this i is not his window)

(5)Input Var (e.g. Text), limit characters to 256 (excel can
remember) and allow for 5 lines of text input and wrap.

DESIGN

Chat Box

Mame  |CHATTER| v with frame

@ Background

& dlobals Distance ta the margin [p/%] Adjustment of the remaining box
& subjects ,— Cancel
£ summary Width [p/%]

& cortracts : I left A I right
&P session Height [p/%] I~ bottom

=, gobals.do{ ...}

HINGTE oMLY

i Subjects only Display  [Subiocti=a

1 subjects only condition

}i Subjects cann)

i Subject 3is

[ Active screen Table [conbacts |
Waitingscreen
(L waitng Input var [ Test Number of chatactsrs |256 Hurmbst of nss |5

I Stage =|= (3004

=y contracts.do{ .. } Condition | wnerc=Subject
Number = 0;
K
Group =-1; i
= [[m) Active screen
CHATTERS: TN( 7
[ wattingscreen Qufputtest [ < i0wner==Subject 1,0)lext 1 ="Myself: 0 ="Subject <Owrerll> "> <Text-1>
7 J
¥ irap test I Quipul text centered

<l L L
(6) Owner?:Subject will limit observed messages to those
sent’by yourself and subject with higher ID number

Subject, 1, 0)|!text:
1 ="Myself";
0 ="Subject <Owner|1>">: <Text|-1>

(7) << if( Owner ==

DESIGN

Chat Box

Table |[Conyacts | OwmerVariable [Subject

=4 Background
g q'zh.a'st Condiion
subjects
& summary
&7 contracts
& session Frogam  [Owner = Subject;

5 Group = Group;
3 q'“";’;gﬁé omr\t Wumber = contracts. maximum [Number)+1;
i Subjects only ssnd <
i Subjects only ssnd J
1 Subjects cannot s 3
i Subject 3 is a listen

[E] Active screen /
[T waitingscreen
= Stage =|= (3004 B
=& contracks.do { ..}
Mumber =0;
Owner =
Group =

- [E) Active sareen
= [E] CHATTER: w( Text ),
o, contradts.da { }

(] Waitingscrean

(6) Add a program into the box (W|th contracts table)
Owner =:Subject;

Group =:Group;
Number = contracts.maximum (Number)+1;

DESIGN

Chat Box

B Condition S ubject=contracts find oK
=& Background (Mumber==contacts masimum
g globals (and(Dwner<=: Subject, Group==;:Group) Number] Duner) Cancel
subjects
4
£ summary d
& contracts Messags [<3Not you again number <Subjectll>. Wait for somebody
& session [This mess’c‘;aé Lo reply to pou
appears if e
=l globals.do { ...} conditioy is
{{MOTE ONLY niot satisfisd ]
J} subjects only send messages to th ’
i Subjects only send messages to sul g
i1 Subjects cannot send messages twi /
Ji subject 3 is & listener only "yesButton

(g Active screen e Button[OK

[ waitingscreen J If there is orlly a "yes"-button, then the message appears
= Stage =|= (3004 . and after pressing this button the input is accepted
=y contracts.dod ..k J It thers 15 only & “no"-BUItoN, then ths Message appears
Number = 0; / and after pressing this button the input is rejected.
Owner = -1; g .
If there is a *'yes" AND a "no'-button, then the message

, should eontain a question. Fressing the YES button

Group =-1;
acoepts the input pressing NO rejects it

= &) Active screen
=[] CHATTER: IN( Text ), contracts( O)Nr\

& TRUE /

=3 contracts.do { ...}

§ Owner =:Subject;

! Group  =:Group;

i Humber = Euntracts aimum (Number}+1;

] Waltlnqs(reen

2]

) M— T

(6) Add a checker mto the box (so subJects know why...)

(7) Find the owner of the latest contract from same group with
larger ID:  Subject!=contracts.find(Number==
contracts.maximum(and(Owner<=::Subject,Group==::Group)
Number), Owner)




E ESI SI l B Condition S ubject=contracts find 0K E ESI SI l B Condition S ubject=contracts find 0K
=& Background [Number==contracts masimum =& Background [Number==gontracts masimum
& globals [and(Dwner<=::Subject Group==::Group).Humber]. Dwner] & globals [and(Owner<=::Subject Group==::Group).Number) Dwner]
Cancel Cancel
£ subjects 4 £ subjects P
& summary i & summary i
Chat BOX & contracts Message’ [<3Mot you again number <Subjectils. Wit for somebody Chat BOX £ contracts Messaos! [<Nat you again number <Subjectl>. Wit for somebody
& session (This mesﬁaé ta reply to you & session (This mess'c‘;aé ta reply to you
£ appears i e £ appears if e
<, gobaks.do { ... 3 conditior is <, gobaks.do { ... 3 conditiorf is A
{MOTE ONLY not satisfied ] {MOTE ONLY not satisfied ] :
1 Subjects only send messages to thy g 1 Subjects only send messages to thy ¥ :
i Subjects only send messags to sul i Subjects only send messages to sul :
i Subjects cannot send messages tw b i Subjects cannot send messages tw / :
{1 Subject 3 is a listener only “yesf Buiton ‘ if Subject 3 is a listener only “yesButton \ i
() Active screen el Button, 0K [ Active screen el Button (0K
[0 waitingscreen If there is nly a "es"™ bulton, then the message appears [0 waitingscreen If there i arly a "es"™bulton, then the message appears
= Stage =|=(30)A i and after pressing this button the input is accepted, = Stage =|= (3004 / and after pressing this button the input is accepted
= contracts.do { ... b IF there 15 ol & “no'™bulton, then the messags appsars = contracts.do{ ... - IF there [s oy a “no'™bulton, then the messags appears
Number = 0; / and after pressing this button the input is rejected. Number = 0; / and after pressing this buttan the input is rejected
Cwner H g Cwner H g '
P If there is a *'pes" AND a "no'-button, then the message E—— If there js a *'yes" AND a "no'-button, then the message
B / shauld contain a question. Pressing the YES button B= ¥ should Eantain a question. Pressing the YES button
= [a Adive screen / aceepts the input pressing NO rejects it = [ Active screen / scoepts e input pressing MO rejects it
+ IN( Tt ), contracks{ Opry = CHATTER: IN( Text }, contracts{ O i
! & TRUE g '
=M contracts.do{ ...} :
i Owner bject; !
K Group  =iGroup; S -
{ Humber = contracts.graximun umbery 1 (8) Let the subJect know.
(O widitingscreen /
[EY

= CHATTER:
& TRUE
=M contracts.do{ ...}
§ Owner =:Subject;
/ Group  =:Group;
h Humber = contracts mazimum (Numberk+;
[EY

(I widitingscreen

(6) Add a checker into the box (so subjects know why...)

4

(7) Find the owner of the latest contract from same group with
larger ID:  Subject!=contracts.find(Number==
contracts.maximum(and(Owner<=::Subject,Group==::Group)
Number),  Owner)

(7) Find the owner of the latest contract from same group with
larger ID:  Sybject!=contracts.find(Number==
contracts.maximum(and(Owner<=::Subject,Group==::Group)
Number), Owner)

Zlree - [ChatBox.2tt]

DESIGN

[B] File Edit Treatment Run Took ‘Yiew ?

@
£ glabals
& subjects

£ summary

&P contracts

hat Box " ?
IV With frame:
Adiustrnent of the remaining box
Cancel

top
I right

D ESIG N EE I B Name [LISTENER
£ dlobals Distance to the margin [p/%]
‘Wwidth [p/%] -
7 et
I bottom

& subjects
£ summary

£ contracts -

£ session Heghtlpz] [~

= 2 globals.da{ ...} —
Display  [Subject==32

JINOTE OHLY
i1 Subjects only send messar
i1 Subjects only send messas condition
17 Subfiets cannot send mes A
11 Sublect 3is a istenar only] e
(m) Active screen ,/Table  Jcontracts -
Anput var. Mumber of characters  |256 Nurnber of fines

[ waitingscreen
=145 Stage =|= (3034
=2, contracts.do { Owner=Subject

+ /' Condition

=1 ([m) Active screen
=+ 2] CHATTER: IN( et J‘contr
¥ subjecti=consctefindl Qe oo Subiect <Owneril> : <Tent

=, contracts.dpd ..}
bjzct;

Chat Box

Qwneg’
Group roup;
Mynber = cantracts
CHATBR
[0 waitingssfeen ¥ wiaplest [~ Dutpul text centered

(9) Finally add a listening chat for subject 53\‘:\
<> Subject <Owner|1>: <Text|-1>

£ session
=, globals.do { ... }
JIMOTE OMLY
11 Subjects only send messages to their own group
! Subjiects oy send messages ta subjects with higher D

I
Jf Subiects cannct send messages twice in a row

I Sublect 3is alistener only

[§) Active screen
[T Wwaitingsereen
=& stage =|= (300A
=&, contracts.do{ ... }

Humber = 0;
=";5ubject <Owner|1="> <Text|-1>)

roup), Number ), Owner)

Cwner =
Group=-1;
=& Active screen
=-[E] CHATTER: IN Teat ), contracts{ Owner<=:Subiect, <> < if (wner==Subject, 10| lkext: 1 ="Mysef
! Subiect!=contr.scts, find 0 O (Humber=—corkract: 00 {and(Orner<=::5ubject, Group

= contracts.do{ .. b
Owner =:5ubject;
Group  =iGroup;

Huraber = conkracks mnasimum (Number}+1;

LISTEMER: conbracts{ Owner<=:Subject, <> Subject <Subject|1> 1 <Text|-1» )

[ waitingscreen

Program Completed. Ready to be tried. Note that

S1 can only speak once
S2 can at most speak twice (before and after S1)

S3 only listens
S4 can at most speak 4x and S5 at most 8x
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PLOT Box & points

4lines

3rects

4 pies

3 texts

1 axis

=0 X ¢« AQX@

A eft/centefight/first line,
center/top

draw.ztt

1 2 3 4 ] 5] T 5] 9
my caption

plotitems.ztt : Sample vector graphics items

: Manipulate graphics items

PLOT Box
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Bl File Edt Treatment Run Tools View ¢

= {] Waitingscreen
= Test
~ [ Bitte warken Sie bis d
= & stage =|= (-1}
= {8 Active screen
=-[E7 Standard
. -EoK
=-BER [-2,10]10,0]
~TexT & pointsi-1,1}

Wwidth [p/%]
Height [p/%]

Plot Box H
Hame  [PlotBod ™ with Frame

Distance to the margin [p/%] Adjustment of the remaining box
Cancel |
I top
T left ™ right

I~ bottom
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e 1,1 l—

o 2,1

@ 31 Display
o 41 candition
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8 Bl
~TET - Fill colar L .
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A 32042 Hran oK
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oA 722 et |2 top o

TeT 3 rects(-1,3.5)
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101 4 ples(-1,6) Move pointer to

D (2,801, 1[0+360]
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Plot Text
[l Fie Edit Treatment Run Tools Wiew 7
(=[]l Waitingscreen Hame
=3 Text
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=-[[F Active screen
=-[E3 standard
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51
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7.1
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text color
- 7,2-58,2 Rt
T84T 3 rects(-1,3.5) —I
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[Bl Fie Edit Treatment Run Tools View @

=[] waitingscreen
= Text

O Bitte warten Sie bis das Experiment weiter geht.

1= Stage =|={-1)
=[] active screen
= [ Standard
=1
= EA Plotgox [-2,103[10,0]
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Cancel
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Te<T 3 rects(-1,3.5)
-0 [1, 2]«[4, 3]
O[3, 14, 3]
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[T waitingscreen
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= Standard
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™ PlotLine: 7,2-36,2
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line colar Irgb[U.UU,D 00,0.00)

line width |10
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Cancel
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=[] Waitingscreen
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1= Stage =|={-1)
=-[[F Active screen

=-[E3 standard
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TE<T PlotText: & pointst-1,1}
“l 1,1
2,1
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PlotPoint: 3,1
Tt 4 lines{-1,2)
e 1,2-52,2

M 3rnd2
B 6,2
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PLOT Box PLOT Box
PLOT GRAPH
zTree - [plotitems.ztt] zTree - [plotitems.ztt]
[B Fie Edit Trestment Run Tools Wiew ? Plot Axi H [B) Fie Edit Treatment Run Tools Wiew ?
r _ xis — .
=[] waitingscreen =[] waitingscreen
EE Tex Mame I— = et Plot Graph
T Bitte warten Sie bis das Experiment 1 Flotieds T Bitte warten Sie bis das P ]
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=B Stage .I -1) ¥ weanis y-axis Careel =B Stage .I -1) Name  [FlotGraph
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- TexT PlakText: & paints(-1,1) to - Te<T PlakText: & paints(-1,1
e Ll fiok distance | e Ll
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- ard fram -
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o 51 o 5,1 Sorting Ixx
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- -] Connection:
o PlotPaint: 8,1 data label distance | o PlotPaint: 8,1 i ) I
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A (4,8) 1, 1f0+60] D 48] 1, 1[0460] P
A (4,811, A [60+150] -~y (4,6) 1, 1 [60+150]
Dy PlotRie/ (7,61 1, 1 [210+120] £ PlotPie: (7,61 1, 1 [210+120]
P ) %" graph: contracts{ TRUE )
[ RYPRTS, 7 b

ﬁ'Shiﬂl (3 zTree Screens | 15 zTree. ppt | & untitled2. brp - Wi | @ zTree - [plotitems.... |: ﬂStarll (3 ZTree Screens | 151 T ree. ppt | & untitled2, brnp - Wi, | @ zTree - [plotitems.... |:

PLOT Box PLOT INPUT PLOT Box PLOT INPUT

zTree - [plotitems.ztt]

[l Fie Edit Treatment Run Tools Wiew 7
=[] aitingscreen Plot input n
=1-[Z3 Text

O Bitte warten Sieb  Nape [Plotinput

1= Stage =|={-1)

E"Cél "; seen - Event Modiier Careat o The subject clicks at a screen position.
T mor @ el o The coordinates of the position are stored in the subjects table or in a new contract of the
: e . .
= BB 2 0k00 | AR Fir& [ P ——— contracts table or another user defined table.
otText: & poirts . . . , ,
e 11 € Mouse enters I~ col e o The programs in the plot input item are executed in the record where the data is stored.
o £ Mouse leaves » Select an object
o 4 st © The subjects click at an objects that contains a plot input item that treats the selection,
. :j X {r‘ Nesw " Select & Drag o The consequence of the selection is determined by the program contained in the plot input.
o The program ins executed in the subjects table if it is an plot item in a plot box. If the plot
o PlotPoint: 8,1 . . .S N . . . .
i .,WJHE:E,,Q) R . ’ Progrem to calculatz B input is in a plot item contained in a plot graph then the program is executed in the reco;;(l
o b a0 | I = representing this pb_iecl in the plot graph. If plot graphs nested, the scope environment’
o Ly o | I represents the objects.
ol bl I I o Drag an object
<O [, 2144, 3] o The subject clicks at an objects that contains a plot input item that weats the dragging.
] 'g ,[,fn‘t];é:;;]q‘a e, o z-Leaf makes an movable object, which can be dragged.
o :Zﬂgsg-liﬁ[)u 0 - _'ILI o When the object is released. the horizontal and vertical distance are stored in variables. The
A (4811, L [0+50] programmer of the treatment has to provide a program that updated the variables is a way
Sy S i that the data represents the new position.
¥ new coniracts( , ) o The updated data is transmitted to z-Leaf and draws the object at the new position.

[ R
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H HESIE PLOT INPUT

. . . - . gl ks
Plot inputs can be placed into plot boxes and plot items. They can contain checkers® and programs’.

In principle, plot input works in the following way.
o Click at a new position:
o The subject clicks at a screen position.
o The coordinates of the position are stored in the subjects table or in a new contract of the
contracts table or another user defined table.
I o The programs in the plot input item are executed in the record where the data is stored.
< s_Select an object i
o The subjects click at an objects that contains a plot input item that treats the selection.
o The consequence of the selection is determined by the program contained in the plot input.

represents the objects.
« Drag an object

o The subject clicks at an objects that contains a plot input item that wreats the dragging.

o z-Leaf makes an movable object, which can be dragged.

o When the object is released, the horizontal and vertical distance are stored in variables. The
programmer of the treatment has to provide a program that updated the variables is a way
that the data represents the new position.

o The updated data is transmitted to z-Leaf and draws the object at the new position.

PLOT INPUT

. . . - . gl ks
Plot inputs can be placed into plot boxes and plot items. They can contain checkers® and programs’.

H PLOT Box

In principle. plot input works in the following way.
o Click at a new position:
o The subject clicks at a screen position.
o The coordinates of the position are stored in the subjects table or in a new contract of the
contracts table or another user defined table.
o The programs in the plot input item are executed in the record where the data is stored.
« Select an object
o The subjects click at an objects that contains a plot input item that treats the selection.
o The consequence of the selection is determined by the program contained in the plot input.
The program ins executed in the subjects table if it is an plot item in a plot box. If the plot
input is in a plot item contained in a plot graph then the program is executed in the record
representing this object in the plot graph. If plot graphs nested. the scope environment’
jects.

o The subject clicks at an objects that contains a plot input item that wreats the dragging.

o z-Leaf makes an movable object, which can be dragged.

o When the object is released, the horizontal and vertical distance are stored in variables. The
programmer of the treatment has to provide a program that updated the variables is a way
that the data represents the new position.

o The updated data is transmitted to z-Leaf and draws the object at the new position.

PLOT Box PLOT INPUT (drag only <-->)

zTree - [plotitems.ztt]
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TE<T 3 rects(-1,3.5)
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O PlotRectangle: [6,
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£y 2,801, 1[0+360
A (481, 1 [04+80] + Program:
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Ay PlotPie: (7,6) 1, 1 [210+120]
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| & untitled2.brnp - Wi ‘ @ zTree - [ploti

i -
lt-'Starl| (3 ZTree Screens | & 2Tree. ppt

Outline
1. Introduction
2. Creating a Simple Program (PD)
3. Creating a Simple Questionnaire

4. More on Design
(From Standard Box to Contracts, Chat and Graphics)

5. More Tips and Tricks and Examples

6. VRPD Game




Storing Information
From Previous Periods

o zTree remembers the value of globals and subjects
variables from one prior period prior only:
These previous values are stored in a
table called OLDtable; so, the previous
variables in the subjects table can be
called from the table called OLDsubjects

o Longer histories?
Use summary or session’s table
Record a sequence of pat periods

Storing Information
From Previous Periods

o Put the following at the beginning of the treatment:

i=1;

while (i <maxi) do {History1[i]=OLDsubjects.find(same(Subject),Current[i]);
History?2[i]=OLDsubjects.find(same(Subject),History1[i]);
History3[i]=OLDsubjects.find(same(Subject),History?2[i]);
History4[i]=OLDsubjects.find(same(Subject),History3[i]);
i=i+1}

/I Current[i] = CurrentValues;

History1 History2 |History3 |History4

Current 1 Period 2 Periods 3 Periods 4 Periods
Value — = = _>Ago d L _>Ago == > Ago ==|=> Ago ~
o)

Storing Information
From Previous Treatments

o All variables must be defined (given values) in
programs before they can be read. The
exceptions are session variables that are
mentioned in Background.

Click on Session table, insert sessions
variable name (that was use in previous
treatment) in the bottom box. Variable will be
remember the value from the previous
treatment.

Pauses and Popup Windows
Between Periods

o GO to Treatments Fle Edt | Treatmert Run Tools Miew 7

=> Parameters TEE
Table and click on a giﬁfi o Tolo,  CrARIT
chosen period. D cov: Newbox .
Then you can T

pause the session iy .

by sending a et ame [
prom pt (you can Parameter Table

also change h: s ’
parameters for the Utities .
chosen period) s '




Pauses and Popup Windows
Between Periods

Period 13

Prampt | oK |
Cancel

If there iz a non emnpty prompt, the experiment stops at the
beginning of the period and the prompt iz displaped at the
experimenter's screen.

Frogram




