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« Structuring a session

» Characteristics and features of z-Tree
* Networking

 Command line options

* Files used by z-Tree
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Structuring a typical session 1/3

1. Subject arrival
» Subjects checked on list
» Excess subjects are sent home with show-up fee
» Other subjects are (randomly) assigned to workstations

2. Instructions on mechanism
* Hand out printed instructions, read them out loud
* Control questions

3. Training round(s)

4. Bathroom break
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Structuring a typical session 2/3

5. Instructions on parameters
* Hand out printed instructions, read them out loud
* Control questions

6. Run treatment

...Repeat 5 & 6 for multiple parameter constellations...

7. Questionnaires
« Elicit questionnaire responses
 Elicit risk-aversion, etc.
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Structuring a typical session 3/3

8. Payment

 Random number generation

» As transparent as possible (e.g. real dice)
« Random numbers for individual subjects reduce cost variance but
increase required time

* Pay subjects individually and anonymously
« Have subjects sign receipt

* Ask subjects not to talk about experiment with others
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General procedural steps

* Follow session structure cheat sheet diligently

« Contains procedural steps
« Contains program settings
« Contains required material (dice, cards, etc.)

* Note special occurrences in experimenter diary

« Backup everything
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Characteristics and features

Zurich Toolbox for Readymade Economic Experiments

Simple, flexible programming language for economic
experiments

Client-server architecture

Automatic networking, data collection and payoff calculation

Crash recovery capability
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Network topology

server program

z-Tree

experimenter .
P Experimenter PC

client program
parameters
results z-Leaf
e —
subjects' input subject PC
< client program
z-Leaf
subject PC
file
server

subject

subject

Source: Tutorial, p. 6.
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Network connections: Critical issues

» Setup with file server
* Ensure server has read/write access
« Ensure client has read access
« Put all files into one directory
« Clients can be restarted by Run-Restart All Clients

» Setup without file server
« Ensure server has read/write access
 Point client to server IP
« Clients can only be restarted manually
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Network connections: Critical issues

« Server IP (in server.eec)

« Command line parameter, e.g.: zleaf /server
10.0.0.1

 |P file is in the zleaf.exe-directory
 |P file is in the directory c:\expecon\conf

 |P equals local machine’s IP

« Client name
« Command line parameter, e.g.: zleaf /name pcl
* File name.eec in zleaf.exe-directory

 Name equals local machine’s TCP/IP hostname
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Other important command line options

« zleaf.exe
 Language: /language
e.g. /language en, or /language english

 Screen resolution: /size
e.g. /size 1024x768

» ztree.exe

« Change default directories

— /x1lsdir, /sbjdir, /adrdir, /paydir, /gsfdir, /tempdir,
/datadir (autosaves of .ztt and .ztq), /leafdir (server.eec)

— e.g. /adrdir c:\data
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Files used by z-Tree

Ztree.exe
zleaf.exe
name.ztt
name.ztq
name.txt

@1.ztt, @2.ztt, ...
@1.ztq, @2.ztq, ...

@db.txt, @lastclt.txt,
@prevdb.txt

090330_0804.adr
090330_0804.gsf
090330_0804.pay
090330_0804.sbj
090330_0804.xls
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Server program file
Client program file
Treatment code file
Questionnaire code file
Parameter input file

Backups of treatments and
questionnaires

Temporary files

Subject address file

Crash recovery file (binary)

Payout information file

Questionnaire response file

Main data file (-~ MS Excel compatible)




* Description of the game
* Programming the game
» Advice for testing

* Resulting output

e Questionnaire
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Example: Public goods experiment*

* Groups of n =4 subjects

* [nitial endowment of subject i: w; = 20

Contribution of subject i: ¢; € [0, w;]

Profit of subjecti: m; =w; —c; + 1.6 - % : Zj?zl C;

N eW yA Tree t reat m e n t : . zTee - Untitled Treatment 1

* Source: z-Tree Tutorial, sections 2.2-2.3.
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« Define general parameters in

EEE—

Background:

* Create new program

« Select logfile in stage tree

* Click Treatment-New Program...

|— Compatibility

General Parameters

Mumber of subjects |24

Nurnber of groups |5

# practice periods IU
# paving penodz I'Il:l—

Exch. rate [Fr./ECL] I-D?
Lurmp zum payment [ECL] ID
Show up fee [Fr.] |1 1]

B ankruptcy ules. ..

L

Condition

Program

T able I subjects j Dwner W anable I

X

Ok

Cancel

EfficiencyFactar = 1.5;
Endowment = 20]




» Add the first stage _
R x

PY Mame IEDntributiDn Entry 0K
Select the Background Lo |

° I ?’:tha[‘t-p\-fait far all Cancel
» Click Treatment-New Stage... EEp st

— Mumnber of subjects in Stage

ZTree - Untitled Treatment 1 =10 x|

File Edit Treatment Run Tools VWiew 7

B untitled Treatment 1 - O] x|

-4 Background
59 globals
-39 subjects

@ SUMMary
@ contracts

@ SEssion
57 logfile

@% subijs

e EffidencyFactor = 1.6;

[~ At most one per group in stage

eave stage after timeout

¢ | no input " Yes " Mo

Timeout a0

Endowment = 20;
{3 Active

D Waitingscreen
S8 Contribution Entry

----- {3 Active screen

D Waitingscreen




Designing the screen 1/2

* Add the first box

« Select Active Screen in the Contribution Entry stage
« Click Treatment-New Box>Standard Box...
« Click OK

* Add an output item

* Select the new
Standard Box

* Click Treatment-
New ltem...
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« Add an input item b Vo oo e 5
« Select the first item
« Click Treatment- e =
New Item... o =
* Add a button . -
* Select the input item Vi :Ed

[ Show value [value of variable or default]

e Click Treatment- P
New Button... ek |

 Enter “OK” as name and click OK



* Add new stage Profit Display

« Add profit calculation
» Select Profit Display stage

* Click Treatment-New Program...

T able

Condition

Frogram

M = count [ zame(Group] |;
Profit = Endowment - Contribution + EfficiencyFactar * SumC /A N;

i
subjects j Mhyarer Yanable I 0K I
Cancel |
SumC = zum [ zame(Group) . Contribution); ﬂ




 Add new box to Active screen
of Profit Display stage

* Insert display items

 Own contribution

 Sum of all contributions

* Subject’s income for the

period

* Insert “Continue” button

» Save the treatment (.ztt file)

ZTree - [Tutorial_2.2.7tt]

@ File Edit Treatment Run Tools View 2

=131 x|
=181x]

ER I doground
-5 dlobals
£ subjects

£ summary
--£59 contracts
@ session
-5 logfile
[—]% subjects.do { ... %
----- EfficiencyFactor = 1.5;
- Endowment = 20;
H{E Active screen
| L Header
=] Waitingscreen
Bl-[E8 Text
LI Please wait until the experiment continues,
B-& Contribution Entry =|= (30)
=@ Active screen
=-E3 standard
EEI Your endowment: QUT{ Endowment }
‘. Your contribution to the project: IN{ Contribution )

D Waitingscreen

EI--. Profit Calculation =|= (30)

EI% subjects.do { ...}

----- SumC = sum { same(Group) , Contribution);
----- M = count { same{Group) );

EIE Active screen
== standard

EEI Sum of all contributions: QUT{ SumiC )
EEI Your income in this period: OUT( Profit )
i Continue

D Waitingscreen

- Profit = Endowment - Confribution + EfficiencyFactor =

i Your contribution to the project: OUT{ Contribution )

UOI1IN23X3 JO JapIQ

Sum




Link to
Starting multiple z-Leafs for testing

in
Good Practice and Advice




« Switch between leafs using <ALT>-<TAB>

* Kill leafs using <ALT>-<F4>

 Display connected clients by clicking Run-Clients Table

ﬂ Clients' Table

=10l x|

4 clients

state

time

Flayeri

Flayers

Flayerd

Flayerd

1o/ x] T
4 clients state time 4 clients state time
Flayer1 | - Confribution Entry - 27 Flayer1 Feady
Flayerd |*** Confribution Entry ***| 27 Flaverz Feady
Flayerad | - Confribution Entry - 27 Flayer3 Feady
Flayerd |*** Confribution Entry ***| 27 Flayerd Feady

« Pause time using <F12>

« Resume time using <Shift>-<F12>

 Stop testing by clicking Run-Stop after this period




Advice for testing 2/2

 To test at your leisure:

* Make periods very short (e.g. 2 sec)

 Start program (<F5>)...

e ...then immediately pause the time (<F12>)
 Test at will

« Resume/Pause to move to next period (<Shift>-
<F12>)

 Click Run-Stop after this period to initiate end of
testing

« End testing by clicking “OK” on all waiting screens
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Period

10

Time remaining [zec]: 27

1 of 10 Time remaining [zec]:. 26
Your eng
“our contribution to t
“our contribution to the project T
Sum of all contributionz 26
“our inceme in thiz period 23.4
£ subjects table -0l
Fericd{Subject|Group|Profit|TotalProfit[Participate[EfficiencyFactor|Endowment |[Contributicn|Time CK.ContributionEntry Ok | SumC | M [TimeContinueProfitCalculation 0K

1 1 1 (234 234 1 1.6 20 7 999949 26 |4 ]
1 2 1 [274 274 1 1.6 20 K 995899 26 |4 -
1 2 1 [19.4 19.4 1 1.6 20 11 455899 26 |4 -
1 4 1 |254| 254 1 1.6 20 5 9994949 26 |4 -




* OQutput in YYMMDD_hhmm.xls:

A B C D E F G H | J K L M N O
1 090707_0824 1 globals Period NumPeriods RepeatTreatment
2 |090707_0824 1 globals 1 10 0
3 |090707_0824 1 subjects Period Subject Group Profit TotalProfit  Participate  EfficiencyFactor Endowment Contribution TimeOKContributionEntryOK SumcC N Ti
4 |090707_0824 1 subjects 1 1 1 15 15 1 1.6 20 13 25 30 4
5 |090707_0824 1 subjects 1 2 1 3o 3o 1 1.6 20 2 26 30 4
6 |090707_0824 1 subjects 1 3 1 24 24 1 1.6 20 8 24 30 4
7 |090707_0824 1 subjects 1 4 1 25 25 1 1.6 20 7 20 30 4
8 090707_0824 1 globals Period NumPeriods RepeatTreatment
9 |090707_0824 1 globals 2 10 0
10 090707 _0824 1 subjects Period Subject Group Profit TotalProfit  Participate  EfficiencyFactor Endowment Contribution TimeOKContributionEntryOK SumcC N Tirmg
11 |090707_0824 1 subjects 2 1 1 28.4 47.4 1 1.6 20 4 25 314
12 |050707_0824 1 subjects 2 2 1 25.4 35.4 1 1.6 20 7 27 il 4
13 |090707_0824 1 subjects 2 3 1 12.4 36.4 1 1.6 20 20 25 314
14 |090707_0824 1 subjects 2 4 1 32.4 57.4 1 1.6 20 0 23 314
15 090707_0824 1 globals Period NumPeriods RepeatTreatment
16 |090707_0824 1 globals 3 10 0
17 090707 _0824 1 subjects Period Subject Group Profit TotalProfit  Participate  EfficiencyFactor Endowment Contribution TimeOKContributionEntryOK SumcC N Tirmg
18 |090707_0824 1 subjects 3 1 1 19.6 67 1 1.6 20 14 28 34 4
13 |050707_0824 1 subjects 3 2 1 26.6 g2 1 1.6 20 7 22 34 4
20 |090707_0824 1 subjects 3 3 1 25.6 62 1 1.6 20 8 20 34 4
21 |090707_0824 1 subjects 3 4 1 28.6 86 1 1.6 20 5 17 34 4
22 |090707_0824 1 summary Period
23 |090707_0824 1 summary 1
24 /050707 _0824 1 summary 2
25 |050707_0824 | 1 summary 3
26 |090707_0824 1 session Subject FinalProfit ShowUpFee ShowUpFeelnvested MoneyAdded MoneyToPay MoneyEarned
27 |050707_0824 1 session 1 4.69 10 0 0 14.69 14.69
28 |050707_0824 1 session 2 5.74 10 0 0 15.74 15.74
29 |090707_0824 1 session 3 4.34 10 0 0 14.34 14.34
30 |090707_0824 1 session 4 6.02 10 0 0 16.02 16.02
——




e Click File-New Questionnaire

e Click Questionnaire-
New Address Form

* Questions left empty will
not be asked

* May be entirely empty

* Address form plus empty
question form suffice to
complete questionnaire

* Run questionnaire (may
be empty) at least once
to write payment file

£} untitied Questionnaire 1 =10

----- Address
x

Adress Entry I.-’-'-.ddress

First Marne IFirst Mame Canicel |

Lazt Mame ISL"”E"""E

Adress ISU'E*Et

Paosztal code IF'u:ustaI code

City IT:::wn

Telephone ITE|EF'hDﬂE

E-Mail |Email

Dia pou want to | */ould yau like to participate in further experiments™?

participate in further
expenments

Yas e Mo IN:::

Continue [button label] Il:l:untinue

Help IHeIp

Help text  |Please enter vour name and adress.our entries ﬂ

are confidential.
=




Payment file

* Created after treatment and questionnaire have
been run

 Contains information from address form

e Contains information|from session table

l S

Subject Computer Interested Name Profit Signature
1 Playerl OK Jane Parker 21.52
2 Player?2 OK Jim Smith 15.43
3 Player3 OK John Doe 20.00
4 Playerd4 OK Bill Farmer 17.23
Experiment  C:\Institut\zTree\120328 1127.pay 74.18
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» Variable types and simple functions

» Structure of a treatment
« Background
* Creating a stage
* Period structure

« Parameter table

* Loops
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Variable types

 Floating point variables

« Standard variable type
« Saved in binary format (minimal deviations from decimal

format)
¢ Array Variables =& Background
- globals
 Used to save (infrequently) recurring values -l
« Array size can be fixed... S oo
. array a[3]; 5 £
i array a[1 ,5,2]; a=subjects.count(];
. a[2]=10; @ Acte s
. « . ’ +1-]_] Waitingscreen
e ...or calculated with a “trick 5. &) Stage =|= (1)

 String variables
* New in Version 3.4.0 and later

° b=“”;
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e result =if (k<5 | k>=10, 1, 10);
* result = abs ( ¢ + pi() );
* result = round ( a, 0.2);

 result = roundup ( random() * 5, 1 );

* result = exp ( randomgauss() );

e result = sqrt (b " 2);

e result=max (ln(x), log (y));
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Conditional execution in z-Tree

o |f-statement for value assignment:
e result =if (k<5 1| k>=10, 1, 10);

e |f statement for code execution:

" Program

T able I globals ﬂ Dwiner Y ariable I_

Fragram  |//1f-statement

if [a==0]
i
b=1;
'

elzif [a==1]
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Structure of a treatment

I=-@ Background

« Background " & o

- subjects
5 summary

Contains general settings i Yoy
-5 logfile
Defines the tables used in the treatment | ., 2 subjectsco |

#-{m] Active screen
-] Waitingscreen

Defines default Active Screen and Waiting Screen

Contains programs which run at the beginning of a period

E|. Stage =|= (30)
- Yl subjects.dof }

 Stages

..... Waitingscreen

« Correspond to the “screens” displayed to subjects

« Contain programs which run at the beginning of a stage

* Adapted from a z-Tree lecture by Maria Bigoni: http://www?2.dse.unibo.it/bigoni/courses/ztree/Lecture notes handout.pdf, 31.08.2012, accessed on
19.12.2012.
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» Put general parameters into program in globals table
in Background, e.g.:

Stage

M armne TradeScreenD ay

Start
(+ %t it far all

" Start if pozsible
" Stark if...

Mumber of zubjects in Stage

[ At most one per group in stage

Leave stage after timeout
" 1F ho it * ‘ez

Timeout —

Cancel

__| Program

T able |g||:||:|a|3 j Ownher Y ariable
Condition Carnicel

Frogram  |//Contralz how long stages should be displayed
birneout=30;

y

A/S5ets display precizion of prices
precizion=1;

A5 etz maximum price

marimumpricestock=10000;

Af5etz limits for the number of transactions to be displayed
dizplaylimittranzactions=2;

Always initialize every
variable in the Background!




» Put general parameters into program in globals table

in Background, e.g.: [Cre=
Table |giobals | Owner Varisble |
Conditian Cancel

Frogram  |//Contralz how long stages should be displayed
birneout=30;

A/S5ets display precizion of prices

/ precizion=1;

A5 etz maximum price
marimumpricestock=10000;

ariable ||:|ri|:e /
Af5etz limits for the number of transactions to be displayed

Layout  |precision €= displaylimittranzactions=2;

[v |rput

MiriiriLirn |U

Always initialize every
variable in the Background!

M a=imum |maximumpricestuck z

[ Show value [value of varable or defalt]

[ Empty allowed

Crefalt |



« Use variables to switch between test modes, and
between different treatments within one .ztt file:

_| Program

Table |g|.;.|:.a|3 LI Cwwner Y anable I
Condition Cancel |

Program | //Switch to remove option market
optionmark etexiztz=0;

S witch for test mode: Nefull, 1=zkip prafit dizplay stage, Z=zkip confirmation stage
testmode=0;

IEIptiu:unmarket ¥ w/ith frame

Cancel

Diztance to the margin [pd%] Adjustrnent of the remaining box

r top
IEIp [ left v right
[ battom

Dizplay |optionmarketesistz==1
condition




« Use variables to switch between test modes, and
between different treatments within one .ztt file:

_| Program

Table |g|.;.|:.a|3 LI Cwwner Y anable I
Condition Cancel |

Program | //Switch to remove option market
optionmark etexiztz=0;

S witch for test mode: O=full, 1=zkip prafit dizplay stage, Z=zkip confirmation stage
testmode=0;

T able Isubiects ;I Mhwner Yariable I

%

Cancel

Program | //Skipz ztage if tegtmode enabled
if [“testrmode==1] {Participate=0:}




# practice periods

 Periods without effect on profit
# paying periods

* Periods with profit

Exchange rate

« Value in real currency of 1 unit of
the experimental currency (ECU)

Lump sum payment

« Value in ECU added to TotalProfit at the beginning of period 1 of

the treatment

Show up fee

« Value in real currency added to subject payout at the beginning

of period 1 of the session

General Parameters

Mumber of subjects |1

Mumber of groups |1

# practice periods IU
# paying periods |1

Exch. rate [Fr./ECL] I'I
Lump zum payment [ECL IU
Show up fee [Fr.] |2EI

B ankruptcy rules. |

— Compatibility
[ firzt boxes on top

— Optiohs
[ without Autozcope




.EEI"I'EI'I.IJ[B]" Rules

Test "Dia you invest vour show up fee

Y'ou have made a losz. Do pou want to invest your show-up fee to compenzate this logs?

pes |‘f‘es Show up fee iz invested and experiment goes on
"o’ |Nn:u Mezzage "BancruptShowupMo' appers in client's table®

Text "Dio you want b go on®

Y'ou have made a logz. Do you want to continue?

pes |l‘l"ES tMeszage "Bancrupttoreyes" appers in client's table®
"o |N.:. Mezzage "BancrupttoreMo’ appers in client's table®

Text "Pleaze wait until the expermenter unlocks vour PC."

Fleaze wait until the expenmenter allows vou to continue.

* The experimenter can either
- give permizzion to go on [give a credit)
- replace the subject [nullify payoffs)




Calculation of payouts: Profit/TotalProfit

« Table: subjects

* Profit
« Contains profit in a period, needs to be calculated

 TotalProfit

« Contains total profit up to period t, calculated automatically as the
sum of the variables Profit of periods 1 to (t - 1).

 Table: session

* FinalProfit
« Subject’s profit excluding the show-up fee

* MoneyAdded

* Money added to a subject who faced bankruptcy but was allowed to
continue

* MoneyToPay
» Equals FinalProfit plus ShowUpFee plus MoneyAdded
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Link to
Calculation of payouts

in
Good Practice and Advice




Creating a stage

 Name is for documentation only; must be unique
 Start
* Timeout

 Active screen, Waitingscreen, Use background,
Header

 Screen layout
« Containers
* Boxes
« Absolute/relative size/position

* Adjustment of the remaining box
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Period structure

 Setting of standard variables

* Programs in the Background
 Specific parameter programs

 Role parameter programs

* Period parameter programs

* Programs at the beginning of a stage
* Programs in buttons (when clicked)

* Delayed sub-programs:
later () do {} / later () repeat { }
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* Program in the background

* Runs after the setting of standard variables

* Program in a stage

& lodfile
'éb@ globals.do { }

* Runs at beginning of stage, before checking Participate

* Program in a button

- B Stage == (30) |

% subjects.do { }

* Program in subjects table runs only for the subject

pressing the button

 Runs after checkers

--= OK
@\\> contracts.do { }

* Program started by later ( ) do/repeat { } command

* (Re-)Runs after pre-specified time

I Program

later (5] do {a=a+1:} I




Parameter table

Infa...

1. Specific parameters

(after programs in the

New Stage... Cin=Alt+5 backgrou nd )
Mew Table... Cirl+Alt=T ’
Mew Table Loader. ..
New Tabl Dumper . 2. Role parameters
Mew Program... Ciri=Alt+P
Mew Bdemal Program...
Mew Box 3
Mew Button.. Cirl+Alt+B
New Checker... Cii=ft+C dowment ¢
Mew kem... Cirl+Alt+|
Graphics 3
Slide Show 3 21 g9 ) S4
Expand Al Cir+E 1] 1] 1] 1]
.1
] ] ] ]
Check Ctrl+K 2
Matzhing 3
|tilties 3
Language k
: stock =type; .
i 3. Period parameters &

prompt

Stefan Palan | A Comprehensive Introduction to z-Tree v2.0



* Loops through the records of a table:

* contracts.do { player = :Subject; }
e Loops using while ( ):
* while ( 1 <=5 ) {1 =1+ 1; }

Loops using repeat { } while ( ):

* repeat { 1 =1 + 1; } while (i <=5 );
Loops using iterator ( ) .do:

* lterator( 1, 8, 12, 2 ).do { :player = 1i; }

Loops in time using later ( ) do/repeat { }:
e later ( 15 ) do OR repeat { }

While and repeat loops can be left with <CTRL>-<ALT>-
<F5>
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* Screen layout

* Information output
* Formatting output
* Information input

» Checking entries for correctness
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 Screen layout can be controlled in box dialog:

i
Standarr v with Frame 0K
— Digtance to the margin [pA%E] 5 — Adjustment of the remaining bos -
Wiidth [pd%] I I— Cancel
Height [p/%] I [ top
I I I left [~ right
I— [ bottom
Drizplay
condition
Buttons [ Fosition Arrangement
L . & |nrows
v o * I columnz
I S

» See Demo_ScreenlLayout.ztt for example layouts



Screen layout

M ame

Width [padE]
Height [p/%] [10%

Mame

\width [p/z]  |50p

Height [p/%] I

Mame

width [pl%] | 30%
Height [p/%] |50

Mame

width [ps%]
Height [p/%]

—

|1 v with Frame

— Dhztance ta the margin [plE]

Op

1

—Adustment af the remaining box -

v top
™ right
[ bottom

I

Eam—

¥ with Frame

— Diztance ta the margin [pdE]

— Adjustment af the remaining boy -

—

— Diztance ta the margin [pfE]

1

IEEIp
|20p | I It I~ right
[~ battom
20p
I¥ with Frame

— &djugtment of the remaining box -

r {a]n]
[ left [ right

v battom

I !

|4 I¥ with Frame

Diztance ta the margin [psE]

o

Adjustment af the remaining box

[ left [ right

[~ battom
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Exercise - Screen layout*

* Program a treatment which displays (approximately)

the following:

* Inspired by lecture slides by Verena Utikal, Friedrich-Alexander-University Erlangen-Nurnberg.
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Items: Text output

Thiz iz a standard output bow) aE. I

Cancel

W ariable

Layout

o Result: | mssesemsersoupusor
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Items: Variable output

Thiz item dizplays the subject number:

Wariable Subject

Layout 1

 Result: [msinssersnesecnme: 1 |
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ltems:

Variable input

W ariable

Layout

b inimunm

b aximum

[refault

¥ Input

|n

|1nnnn

[~ Show walue [value of variable or default)

[¥ Empty allowed

]9 I
[t

Cancel

» Result: [resesemssmen
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891 Layout:
The period was: oK | ltext: 2="Less than the
Cancel third-“; 3:"The third.“;

4="More than the third."“;

Yariable Period

Layout ltext: 2="Less than the third.": 3="The third."; 4="More 7
than the third."';

Attention:

The first text version that is being
displayed sets the size of the item.
If the variable value (and

accordingly the text) changes,
longer text may not display
correctly. Therefore, add enough
blank space after each option to
display even the longest.

e Results:

Period 1+2: [meperiod was: Lessthanthethid | Period 3: |meperiod was: memia] Period 4+: |ihe period was: More than the thira. |




Inserting variables into text

Layout:

<> ltext: 1="This item
displays the content of
the variable Period:
<Period | 1> and Subject:
<Subject | 1>.”

Wariable 1

Lapout <> Itemt: 1="Thiz item dizplays the content of the /A|
variable Period: <Period | 1 and Subject: <Subject |
1=

[~ Input

() Resu lt: I This item dizplays the content of the variable Period: 1 and Subject: 2.|
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Formatted text

Wariable

Lapout

Layout:

'text: 1="{\rtf \fs22\b\1i
This item displays
formatted text.}!"

a

e
Cancel |

1
!te:-:t:} 1="{4rtf “f=22%0%0 This iterm displays fomatted 7 |
ket B

[~ Input

o Result: [misitem dispiays formatted text. |
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Layout:

<> ltext: 1="{\rtf
{\colortbl;
\red255\greenO0\bluel;
\redO\greenO\blue255; \red
O\greenO\blueO;} \fs24
This is a \cf2 colorfully

W ariable YHumSubjects

Layout |3 lkest: 1="{5ntf {hoolonthl; red2554greenlibluel;  #7
YredOhgreen0tblue255 Ared0hgreendhblusl;} S 24

Thiz iz a wef2 colorfully Farmatted Sof3 output bow

dizplaying the variables wotes: Wof1 <hvotes | 13hef3

and NumSubjects: Sofl <\NumSubjscts | 154f3 1" formatted \cf3 output box
displaying the variables

- Input votes: \cfl <\votes |

1>\cf3 ; and NumSubjects:
\cfl <\NumSubjects |
1>\cf3 .}"

® ReS u lt : | This is a colorfully formatted output box displaying the variables votes: 0; and NumSubjects: 1.




Conditional formatting

Layout:
x| <> ltext: 1="{\rtf \fs24
Cancel
SN <\Period | !text: 1="\i "

2:"\b ">T€St} "

W ariable |'\N umSubjectz

Layout < Ihest 1="{urf W24 <APeriod | Ihext 1="% " 2=""%h - el
" Test}" B

[ Input

e Result:

Period 1: Period 2*:
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Effect
tabulator

\par new paragraph
\line new line
thick dot-
\gl aligned to left
\gr aligned to right
\gc centered
bold
\bO0 not bold
\1 italic
\1i0 not italic
\sub small and inferior numbers (index)
\VtUieIshalll small and superior numbers (exponent)
NS aR=l crossed through
\ul underline
\ulO do not underline
Text color. n is the index of the color table which is defined by colortbl. See example.
\fsn Font size in units of half a dot. The font size must be explicitly given, otherwise it is
larger (24) than usual in z-Leaf.

Source: Reference manual, p. 56-57.



Alternative formats

Examples of item layouts

Layout input variable output variable

2

'radio: 1 ="86.8"; 24 ="102.8";

Iradioline: 0="zero";5="five"; 6;

Islider: 0 ="A"; 100="B"; 101,

Iscrollbar: 0="L";100="R";101;

checkbox:1="check me";

'text: 1= "one"; 2 = "two"; 3 =

"three"; 4 = "four”; 5 = "five"; 6

= "six"; 7 = "seven"; 8 = "eight";

9 ="nine"; 10 ="ten";

button: 1 = "accept"; 0 =

"reject”;

Source: Reference manual, p. 30.
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General notes on formatting

* Theoretically, any RTF code (e.g. saved in Word) should
display correctly
 Variable refresh

« Put text in layout (as opposed to label) section to allow
variables to refresh

« Screen space is reserved for initial value of variables

« Change font size generally through z-leaf command line
switch /fontsize
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* Select a button

e Click Treatment-New Checker...

| Checker

Condition | shares:0

) Message  |v'ou do nat have ary shares you could zell
[Thiz meszage

appears if the
condition iz
rot zatizfied. ]

"wez"-Button |

"na'-Buttan ||:| K.

[f there iz only a "pes"-button, then the mezsage appears
and after prezsing thiz button the input iz accepted.

It there 1z anly & “ho -buttan, then the message appears
and after prezsing thiz button the input iz rejected.

[f there is a "yesz'" AMD a "no"-buttan, then the meszage
ghould contain a guestion. Prezzing the YES buttan
accepts the input preszing MO rejects it




e Built-in tables
 Table functions
* Scope environment

» User-generated tables
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Lifetime

Program execution

Used variables

Columns

Columns 1 and 2

Binary variable format

1subjects Period Subject Group Profit TotalProfit Participate Money Stock

1subjects 1 1 1 0 0 0 6392 10)
1subjects 1 2 1 0 0 0 320 7]
1subjects 1 3 1 0 0 0 6408 3
1subjects 1 4 1 0 0 0 64 0)
2 subjects Period Subject Group Profit TotalProfit Participate Money Stock

2 subjects 1 1 1 18.5066667 18.5066667 0 1388 5
2 subjects 1 2 1 1.26666667 1.26666667 0 95 5
2 subjects 1 3 1 25.96 25.96 0 1947 0
2 subjects 1 4 1 2.30666667 2.30666667 0 173 0
2 subjects Period Subject Group Profit TotalProfit Participate Money Stock

2 subjects 2 1 1 6.69333333 25.2 0 1890 4
2 subjects 2 2 1 3.21333333 4.48 0 336 4

Name  |session

0K I
[ el |

Cancel

 Lifetinme
 Period
" Treatment

¥ Session

— Program execution
" When first subject enters stage
& Always when a subject enters stage

" When last subject enters stage

Jsed Wariables
[comma separated)

=l subjects table

(= [E )

Period Subject Group Profit  |TotalProfit [Partici|
1 1 1 ] 0 1
1 2 1 0 0 1
1 3 1 ] 0 1
1 4 1 ] 0 1

-




« Life: Period

* One row per subject

* Main table for subject data

» Default table for items (input and output)

* Pre-defined variables: Period, Subject, Group,
Profit, TotalProfit, Participate, Priority, LeaveStage

1subjects Period Subject  Group Profit TotalProfit Participate Money Stock

1subjects 1 1 1 18.5066667 18.5066667 0 1388 5
1subjects 1 2 1 1.26666667 1.26666667 0 95 5
1subjects 1 3 1 25.96 25.96 0 1947 0
1subjects 1 4 1 2.30666667 2.30666667 0 173 0
1subjects Period Subject Group Profit TotalProfit Participate Money Stock

1subjects 2 1 1 6.69333333 25.2 0 1890 4
1subjects 2 2 1 3.21333333 4.48 0 336 4
1subjects 2 3 1 0 25.96 0 1947 0
1subjects 2 4 1 0 2.30666667 0 173 0
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« Life: Period
* One row only
* Main table for general data for the treatment

« Can be reached by scope operator \

* Pre-defined variables: Period, NumPeriods,
RepeatTreatment

1 globals Period NumPeriods RepeatTreatment StartTime TimeAuction TimeProfit|
1 globals 1 1 0  14483,803 600 0
2 globals Period NumPeriods RepeatTreatment StartTime TimeAuction TimeProfit|
2 globals 1 15 0 15368,391 240 30
2 globals Period  NumPeriods RepeatTreatment StartTime TimeAuction TimeProfit|
2 globals 2 15 0 17116,102 240 30
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o Life: Session
* One row per subject
« Main table for payment information

« Can be used to transfer data to questionnaire and
between treatments

* Pre-defined variables: Subject, FinalProfit,
ShowUpFee, ShowUpFeelnvested, MoneyAdded,
MoneyToPay, MoneyEarned

2  session Subject FinalProfit ShowUpFee ShowUpFeelnvested MoneyAdded MoneyToPay
2 session 1 44,0933333 0 0 0 44,0933333
2 session 2 35,2 0 0 0 35,2
2 session 3 2,05333333 0 0 0 2,05333333
2 session 4 21,08 0 0 0 21,08
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Table summary

o Life: Treatment
* One row per Period

« Can be used to save summary data for experimenter
view or later analysis

* Pre-defined variables: Period

1 summary Period value avP  nTrades dividend LastP
1 summary 1 24  43,1176471 221 60 40
2 summary Period value avP  nTrades dividend LastP
2 summary 1 360 149,8 75 60 100
2 summary 2 336 191,3 30 60 260
2 summary 3 312 300,222222 18 28 335
2 summary 4 288  288,529412 17 28 280
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« Life: Period

* No pre-defined number of rows
 Table for transaction data

« Default table for contract boxes

* Pre-defined variables: Period

1 contracts Period Seller Buyer Group p Traded contractIiD tradelD  Maker
1 contracts 1 10 8 1 20 1 1 1 10
1 contracts 1 5 8 1 40 1 2 11 5
1 contracts 1 4 -2 1 120 O 3 0 4
1 contracts 1 -2 8 1 100 O 4 0 8
1 contracts 1 6 8 1 30 1 5 2 6
1 contracts 1 4 6 1 40 1 6 6 6
1 contracts 1 2 8 1 40 1 7 3 2
1 contracts 1 9 3 1 40 1 8 4 9
1 contracts 1 3 6 1 60 1 11 9 6
1 contracts 1 -2 2 1 30 O 12 0 2
1 contracts 1 1 2 1 130 1 13 30 1
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Table functions

« Can be preceded by table name, e.g. subjects.sum()

« Examples:
» sum ( [condition] , variable );
» average ( [condition] , variable );
« product ( [condition] , variable );
« minimum / median / maximum ( [condition] , variable );
- find ( [condition] , variable );
 count ( [condition] );
- regressionslope ( [condition] , x , y );

« stddev ( [condition] , variable );
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* Programs run in a — Program

Table | subjects j Dhwner W ariable
ta b le Condition Cancel
» Programs can contain
testvar = 1;
commands running in e
. ‘testvar = 1;
different table s

}

e Structure here is:
 globals

Scope operators:

: one step up

» contracts \ all steps upto
,globals” table

« subjects




* Programs run for
all records in
table
(unless restricted
by conditions)

Command run in
table ,,subjects”

] Program
Table | globals - Owwner Yariable
oy | -l
Condition
Program  |//Randomly azsignz endowment type

endowrmenttype=1; m
//Repeatz as often as there are en

while [endowmenttypes=endowmenttypes)

i=1;
/fRepeatz az often az one endowme
while [i<=endowmentzpertygs,

[EroLngpLe
k=1;

I=0;
done=0;

iz azzighed to gM5Aer JE o T

Cancel |

Variables in

table
,globals“

Forn( 1" [MumS ubjects-[endowmepipeA [“endgivmentzpertbype-(i-1]1.1];

wihile [k<=MumSubjecteldones=j

if [subjects. find(S ubject==:k | nitighfoney]==0] {l=k1:}

if [j==l]
i

subjects.do

Variables in
table
,endowments

{3

{
if [{S ubject==:k]

Iritialtd gpfev=endowments. find[types=endal menttype,cash/
Iritial ek =endowments. find[type=="dxdowrmenttype stock 4

“done=1;
1

i
1
k=k+1;
1

i=i+1;
}

endowmenttype=endowmenttppe+1 ;

Variables in
table
,subjects”




Programs, tables and scope operators

« Example: (Program runs in table A)

Table A
Table B Table C

X= v+Bsum( v* :v-|C.product ( vVv- :v- ::v))
A A B A C B A

* Function same() as a special case

* |f variable only defined in one table, scope operator
may be omitted (dangerous!)

 Last period‘s tables: OLDsubjects, etc.

Source of presentation form: Esarey, J., “zTree Workshop: Fundamentals of zTree”, http://userwww.service.emory.edu/~jesarey/ ztree.ppt, 2005, p. 81.
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table Program | Owner | Cond. Records for which the program is run Records accessible
lies in var. through scope operator
globals without | Record of globals table -
with If cond. is met. record of globals table |-
subjects without | All records of subjects table globals
with Records of subjects table for which globals
cond. is met
summary without | Record of current period globals
with Record of current period. if cond. is globals
met
contracts | stage without | without | All records of contracts table globals
without | with All records of contracts table that meet | globals
cond.
with without | All records of contracts table. The Record of owner in
records are worked through subject for | subjects table,
subject. The records of a subject are globals
those records for which the Owner
variable equals the Subjects variable.
with with Same as above, except that the record |Record of owner in
of cond. also needs to be met subjects table,
globals
contracts | standard without | All records of contracts table Record in subjects table
box. grid of subject who has
box, clicked the button
contract globals
grid box
with All records of contracts table that meet |ditto
cond.
contracts |contract without | All new records of contracts table in ditto
creation the case of the contract creation box,
box, and the selected record in the case of
contract the contract list box. (To run the
list box program for all records cond. has to be
set to TRUE)
with All records of contracts table that meet |ditto

cond.

Source: Reference manual, p. 59.



User generated tables

» Can serve different purposes
* Make it easier to find information

* Prevent duplication of information
* Allow for use of table functions

» Targeted import and export of data
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Link to
Dividends

in
Exercises




Make maximum use of tables

» Use instead of arrays for better output format
« Use table loader to quickly import new parameters

» Use to transfer data between treatments (instead of
OLDsubjects, etc.)

» Use table functions to quickly calculate summary
information

 Table lifetime

* Period (contracts, globals, subjects, ...)
* Treatment (summary, ...)

e Session (session, ...)
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* Built-in matching capabilities

» User-generated matching
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Matching schemes

* Matching in z-Tree via group membership
* Group variable pre-defined in subjects table

* Groups are defined in Specific parameters in
Parameter table

* Groups can be modified using Group variable in
subjects table

 Remember period structure
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2o

51|52|53|54[(55|56|57|58

S1[32[53|54|55|836|37([38

[&] Untitled Treatment 1:2
7
5
3
1
5
B
7
)

« Absolute stranger:

:
;
z
:
E4

S1|52[53[54|55|56|57|58

Partner:
[ Untitled Treatment 1-:2

in parameter table

» Choose matching procedure from Treatment menu

 Select desired periods



Randomly ordering table entries

 Useful for random assignment of groups or
endowment types

R ——
BIPogEm . sem——

T able Iguhiectg ;I Dwrer W ariable I oK

Cancel

Condition

I
rogramn nkes randorized nurber (1. number of subjectz] into subjects table vanable % ar -
i F L donized ber [1 ber af subjects] | b bl iable *far'
i Yj=roundup(random(]*subjects. count(].1];
I Suaiects.dn{
if ar==0]{ -
W=tk =
I ifsk==N)1
War=5ubject;
) \ ;
' ;
' subjects Period Subject Var
subjects 1 1 3
subjects 1 2 1
subjects 1 3 2
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» Usage: mod(x,y)
* Returns the remainder of division of X by y

« Example: Group assignment

e 3 groups

 Based on variable SortVar

* Command: mod(SortVar-1,3)
Group= 1 0 :

mod(SortVar-1,3)+1

o U1 A W N
N = O N =
w N = W DN



* Container box

* Contract list box

* Contract creation box
* Grid box

» Calculator button box
* Chat box
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Container box: |=l

» Used to organize other boxes on the screen

Standard Box

MName |Tnp5creen [ with Frame

Diztance to the margin [psE] Adjustrment of the remaining box

Cancel

"width [ %]

li
||:|

Height [p/%] lﬁ | " | [+ top
Ii

[ left [ right
[ bottam

Dizplay
condition

Position Arrangement
i i

A
R )

O |p rows

1k columng

e



Contract list box: [

» Used to display records from a z-Tree table:

a (Re] | | ' | ™ top
_ i [ left [ right
HE—'Ith [p"ll’};] | | /ﬂ"g//
Dizplay /
condition
Table | grnupdata j /
Cwarier war, |

Condiion  |Group==] GG

Condition for

Sorting |5ul:uiect;F"rin:e G

displaying

individual
records

Scraling | Tobegnning W Toend

[ Mark best foreign contract

Variables to
sort by




Contract list box:

* Code:

* Qutput:

=i History: groupdata( Group==1)
- Periode: QUT( Period )
-0 Spielerzahl: OUT( Subjects )

-0 Durchschnittl, Beitrag/Kopf: OUT( Contribution )
-0 Durchschnittl, Ertrag/Kopf: OUT( Payoff )
-0 Durchschnittl, Endpunkte- stand: QUT( Wealth )

Periode Spielerzahl Durchschn. Durchschn. Durchschn.
Beitrag/Kopf | Ertrag/Kopf | Endpunkte-

stand

1 1 12.00 7.20 15.20

2 1 5.00 3.00 18.00




Box types

Contract list box: [
 Contracts can be selected

 Button in contract list box:
* Program is executed for selected contract
« Error message if no contract selected

« Current subject‘s record in subjects table can be accessed
using scope operator, e.g.

Creator = :Subject;
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« Contract creation box: k=

 Used to create new records in a z-Tree table:

Condition for

[20P
Dizplay
condition <€
Table |contracts T €
Murm. records 1
Records | Empty recaords allowed
(" Labels on the top All recards emphy allowed S~
(+ Labels on the left
Buttors | osition Arrangement
R I i (o |1 rows
L I Y " In columns
{ { {a

displaying box

Table wherein new

records should be
created

Additional settings
for contract creation

Number of contracts
which can be

entered
simultaneously




Box types

Contract creation box: [E

° CO d e: Eﬂ Contract maker: contracts
¢ .00 Price: IN( price )
: -:I Volume: IN( velume )
== Submit order
' EI* contracts.do{ ...}
..... maker=:5ubject;

« Qutput:
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Box types

Contract creation box: [=]

 [tem entry limitations determine what values are
permissible

* Program in button
* Used to write additional variables

« Automatically limits its operation to new record
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Grid box:

» Used to display records from a z-Tree ta

M amne

|25EI|:|

Width [p/%]
Height [pd%]

|Hi3tu:|r_l,lLa|:ue|3

[ with Frame

Diztance to the margin [pd%]

S

Adjugtment of the remaining box

v left

ok

Cancel

Dhizplay
condition

Murm. Fows |5

Hurn. Calumnz |1

U7 |nput rov-by-rov [kab through rows)

{* |nput column-by-column [tab through columns)

[ Firzt row containz labels

Height [%] |1 no

[ First column containg labels  Width [%] |1|:||:|

| Separate labelz by lines
[ Separate rows by lines

[ Separate columns by lines

<€

Determines
how the

e

ordering of the
items is
interpreted




Grid box:

Attention:

e Code: [FHEHistonLabes Drawing a grid box with
Periode; QUT(1) c
b coeeonenVCG: OUTCL) many items takes z-Tree
- Beitrag/Kopf VCG: OUT(1) 5
o R e oUT() a long time. Whenever

-[E0 Wealth/Kopf VCG: OUT(1) pOSSible, use e.g. a
contract list box
instead.

* Qutput:

Gruppe mit Beitragswah! durch zufallig bestimmten Spieler

Periode 1 2z 3 4 5 i T 8
Anzahl Spieler 1 1

Durchschnittlicher Beitrag/kKopf 15.00 15.00

Durchschnittlicher Efrag/Kopf 9.00 .00

Durchschnittlicher Endpunktestand 14.00 14.00




Calculator button box

Rechner

Ansicht Bearbeiten 7
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Chat box:

» Used to display/exchange chat messages:

cuaiéﬁiluaﬁ <€ Condition for
displaying box

Table ||:|:|ntra|:ts j “riable na ~
T — - —— =
[puit sear. |t < Mumber of characters € MHumber of lines and e
Condition  |zame(GroupMemberMa) & same{Group) atio
Ol d 0 U
C Ld .
Output test  |<>Untermehmen <GroupMemberdolTs: <1 C UUd
cCOrd
Qutp S
0 d

v frap bext [ Output text centered €=




Chat box:
* Code:

=-ET OwnMessages: IN( t ), contracts( same(GroupMemberMo) & same(Group), <> Unternehmen <GroupMemberMo|l=: <|-1> ]
E% contracts.do{ ... }
----- Subject=:5ubject;
----- GroupMemberMo=:GroupMemberMo;
- Group=:Group;
OthEFSMESSEEES: contracts( same(Group), <=>Unternehmen < GroupMemberMofl=>: <t|-1> ]

® OUtpUt: Unternehmen 2: Hello Unternehmen 1: This is a test!

Unternehmen 1: This is a test! Unternehmen 1: What do you mean?
Unternehmen 3: What is going on?

Unternehmen 1: What do you mean?




* Periods and stages in z-Tree

» Stage options

* Controlling subject progression
» Subjects in different stages

* Subjects in different “periods”

 Random ending period
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General notes

 Periods in z-Tree
 All subjects in same period
* Practice periods

 Stages in z-Tree
* Subjects can be in different stages

Stages can require all subjects to enter jointly

Stages can be limited to one subject at a time

Stages can be skipped

Ending conditions
 Display conditions
* The same stage can look different to different subjects
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Stage options

 Start conditions
» All subjects enter at same time

« Every subject enters
when it reaches stage Stage

M ame

* Subjects enter by
condition

— Start
£ wiait for all

" Start if possible

* Number of subjects in
stage limited to 1 per
— Mumber of zubjects in Stage

g ro u p [ &t most one per group in stage

« Timeout
 If no input required

— Leave stage after limeout
= |f no input 7 Yes

Tirneout a0

* Forced exit

 No strict timeout
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Controlling subject progression

* Simulation of stages through boxes and display
conditions

 Participate variable in subjects table
» Set to 0 to make a subject skip this stage (must be done in
the stage background)
* Priority variable in subjects table

* Determines order in which subjects enter stage when “At
most one per group in stage” is set in a stage

« Subject with smallest Priority enters first

* Subjects enter randomly if Priority not set
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Controlling subject progression

» LeaveStage variable in subjects table
« Set to 1 to make a subject move immediately to the
waiting screen of the current stage
« RepeatTreatment variable in globals table
* Checked after last period

« Set to >0 to repeat the treatment with the same number
of periods (ideal for random ending period)

 Period number increments as if it was all one treatment

 Allows for random ending feature with external
randomization device
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Optimized progression within a period

» Different roles have different tasks, or different
groups progress at different speeds

« Some require prior input by other roles, some do not

* Solution:
« Use “Wait for all” where all roles’ input required

 Use “Start if...” where some conditions have to be met
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Link to
Random ending period

in
Exercises




Optimized progression within a period

* Things to consider:

* |s it better for subjects to wait a little at multiple points
vs. a lot at one point?

« Make sure all variables are defined in background
* Check rules for running programs in table definition

* Account for subjects‘ progress when making calculations
for them

 Allow sufficient time for programming and testing
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Link to
Progression within a period

in
Exercises




Simulating subjects in different periods

* Program everything in a single stage, using stacked
containers/boxes

» Switch between different screens using display
conditions

« Use user-generated period variable (e.g.
SubjectivePeriod)

» Use user-generated header

« Put programs into buttons instead of stage
backgrounds
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* Parameter table import

» Table dumper and table loader
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 Variables can be imported from ASCII file (one-by-

one)

* Allows parameter customization before session

Infa..

zTree - cda_digital_experiment1.ritt

Ele Edit | Treatment Run Tools Wiew 2

Stage Tree

1
E -
1 Group 1

Period 1

1 T T T a1 P -
Bl 5pedific Parameter

|
x|
__Concel |

585+T0oan 585+ 1 0an €=

Check Cirl -+ 7
— Mame
Import Variable Table... IS Z A7 53 I Cancel
. 1
Show Variable... [ Pragram cash = 225+0an; =]
Append Variable. .. 1] 7 stock = 3;
Append Text... I
1
Matching & N
Utilities 1]
Language
1]
5
[1] =
: [
1] I
E'. parameters?_12subjects_cash.bet - Editor
Datei Bearbeiten Format Ansicht 2
225+10an 225+10an 225+ 10an € ———dabald A A A
945+Toan 945+Toan 945+ Toap Bt adl Padldlc€d Vd




» Tables can be imported and exported from/to ASCII file

« Table dumper:
Allows exporting
table to ASCII |
file (Mac: Windows [DIFlwdl Idb
(CRLF), UTF-8)

« Table loader:
Allows importing
table from ASCII
file (append or
replace)




Data import and export 2/3

e Demo_DataFileRW.ztt

« Table dumper:

parameters Period x

parameters 1 683
parameters 1 3
parameters 1 94

» Table loader (replace): Replaces table records from
first downwards with data in ASCII file

» Table loader (append): Adds new table records after
last one
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Exercise: Data import and export

* Program Demo_DataFileRW.ztt
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Demo_DataFileRW.ztt
Table dumper:

parameters Period x
parameters 1 68
parameters 1 3
parameters 1 94

Table loader (replace):
Replaces table records
from first downwards with
data in ASCII file

Table loader (append):
Adds new table records
after last one

[E] Demo_DataFileRW zit == %]

@ sEssion
&7 lodfile
@ parameters
+ % globals da { //Stage timeout varable .. }
+-[[m] Active screen
+-[_] Waitingscresn
. Stage1 == (timeout)
fa dumper (Perod==1) data bd
—|-{[m] Active screen
- Standard
—|-[3 Generate new numbers
+ % globals da { #/Fills parameters table with new numbers ... }
—1-[3 Readfile freplace)
B3 loader REPLACE( data b )
—1-3 Read file {append)
3 loader APPENDY data st )
—|- =3 Write file
i dumper data b

3 Euit
--fiH Cortract list: parameters{ TRUE )
O Mumbers: QUT (=)

(] Waitingscreen




Link to
Generating repetitive code with Excel

in
Good Practice and Advice




* Overview
» Using the session table
* Checking answers

* Presenting results
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Overview

* Run after > 1 treatment (sets number of subjects)

« Adress form [sic!] needed to write payment file
(delete components by deleting caption in adress
form)

e Question forms used for:
* Solicitation of feedback

* Display of results

e Questionnaire may be empty
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Overview

* Rules set the regions \
Wh e re la be lS a n d ‘S@ Socioeconomics: Background data
L [=9%; r=9%; s=7p; label=61%

questiOnS are pOSitioned -0 Your Gender?: IN( Fermale )

-0 How cold are you?: IN[ Age )
-0 Mationality: IN[ Mationality )

PY 1 [ Continue
Maximum one button T

-0 Your earnings from this experiment are: OUT( MoneyEarned )

pe r q u esti O n fo rm / -0 Thank you for your participation !

[ Adresse

 Last question form may
not contain a button

Adapted from a z-Tree lecture by Maria Bigoni: http://www2.dse.unibo.it/bigoni/courses/ztree/Lecture notes handout.pdf, 31.08.2012, accessed on
19.12.2012.
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Using the session table

« Conditioning on variables in session table
(Participate)

* Run treatment writing variables into session table
(FinalProfit, MoneyAdded, ShowUpFee, MoneyToPay
and MoneyEarned are always available)

« Access variables in session table in question form
definition in questionnaire

« Use Participate variable to control which subjects
see which parts of the questionnaire
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Using the session table

« Example: Use a variable x from the subjects table.

 In the treatment create a program in the session
table:

* X=X
 [n the questionnaire, use a text like:

e <> Displays x: <x | 1>
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Checking answers

» Automatic checking of control questions
« Use normal treatment (i.e. not a questionnaire)

* Use buttons with checkers
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Link to
Presenting questionnaire results

in
Managing z-Tree Output




 Reformatting z-Tree output

* Presenting questionnaire results

* Import into R

* Import into and processing in Stata
* Results table
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Reformatting z-Tree output

 Main data is saved in YYMMDD_ hhmm.xls

« Reformatting possibilities:

Manually

Using z-Tree’s “Tools - Separate tables...” command (see
following slides)

Using my Excel add-in zTools (see following slides; obtain
from http://academic.palan.biz/downloads/ztools

Using Kan Takeuchi’s Stata import procedure

Using Oliver Kirchkamp’s R import procedure
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Reformatting z-Tree output

« z-Tree’s “Tools - Separate tables...” command

« Select .xls-file to process

« QOutput:
100928 1510.xls 280920101517 Microsoft Excel 97... 5 KB
100928 151 ontracts.xls 14.10.2010 07:47 Microsoft Excel 97... 1 KB
100928 151 lobals.xls 1410.2010 07:47 Microsoft Excel 97... 1 KB
100928 151 rameters.xs 14.10.2010 07:47 Microsoft Excel 97... 1 KB
100928 151 ession.xls 14.10.2010 07:47 Microsoft Excel 97... 1 KB
100928 151 ubjects.xls 1410.2010 07:47 Microsoft Excel 97... 2 KB
100928 151 umrmary.xls 14.10.2010 07:47 Microsoft Excel 97... 1KE
100928 151 im s 2010 07:47 Microsoft Excel 97... 1 KB

« Separated by treatments and tables
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» Using zTools
e Click “Format z-Tree .xls input”
* Answer dialog questions

« Qutput (new Excel file):

ﬂ
EE 7
Farmat z- Merge z-

Tree xls input Tree .shj files

z-Tools

About

About

—
L

pE:S = 0
A B C D E F G H

1 100304 1001 1 subjects Period Subject Group Profit TotalProf
2 100204 1001 2 subjects 1 1 1 188.727273 18B.7271
3 100304_1001 2 subjects 1 2 1 171.818182 171.818
4 100204 1001 2 subjects 1 3 1 13.4545455 13.4545
5 100304_1001 2 subjects 1 4 1 231.818182 231.818
6 |100204_1001 2 subjects 1 5 1 85.7272727 B85.7272]
7 100304 1001 2 subjects 1 i] 1 62.7272727 62.7272]
& 1003204_1001 2 subjects 1 7 1 21.9090909 8£1.90909
9 100304_1001 2 subjects 1 8 1 69.0909091 ©69.0909(
10 100304 1001 2 subjects 1 9 1 822.3636304 B82.36363
11 100304 1001 2 subjects 1 10 1 105.090909 105.0909
12 100304 1001 2 subjects 1 11 1 o

13 100304 1001 2 subjects 2 1 1 1.21818182 190.5454
14 100304 1001 2 subjects 2 2 1 48.0909091 219.9509(
15 100304 1001 2 subjects 2 3 1 102.727273 116.1818
16 |100304_1001 AT ’] 4 1 -21.8181818 2

RawData - session  dwidends = endowments globals | subjects Ty I |




Topics in data processing

* Opening .xls output file in German Excel creates
problems with data interpretation (decimals
interpreted as dates

.
 Solution:
® Allgemei 5

gemein Erweiterte Optionen fir die Arbeit mit Excel

Formeln
Dokumentpriifung Bearbeitungsoptionen

Speichern Markierung nach Driicken der Eingabetaste verschichen
Sprache Richtung:

_ Dezimalkomma automatisch einfiigen
Stellenanzahl:

Ausfillkistchen und Drag & Drop von Zellen aktivieren
Vor dem Uberschreiben von Zellen warnen
Add-Ins Direkte Zellbearbeitung zulassen

Mendband anpassen

Symbolleiste fir den Schnellzugriff

Trust Center Datenbereichsformate und -formeln erweitern

Automatische Prozenteingabe aktivieren

AutoVervollstandigen far Zellwerte aktivieren
Automatische Blitzverschau

Beim Rollen mit IntelliMouse zoomen

Benutzer bei eine icherweise zeitaufwindigen Operation warnen

Wenn diese Anzahl von Zellen (in TauscMmgetroffen ist: | 33.554 E
Trennzeichen vemn Betriebssystem dbemehmen

Dezimaltrennzeichen: l:l
Tausendertrennzeichen: l:l
@ Logisch
) Visuell

Screenzhot nicht automatisch als Link bereitstellen

Ausschneiden, Kopieren und Einfiigen
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Topics in data processing

* Time data
» Recorded for all button clicks (if stage has a timeout)

* Times are recorded as time remaining in period:

= == = = = |

H24 hd u 168 I
A | B | ¢ | b E F G

1 |071201 0840 1 contracts  Period seller buyer creator TimePurchaseOfferMgke\Times

2 (071201_0840 1 contracts 1 1 4 4 333

3 |071201_0840 1 contracts 1 -3 G G 346

4 |071201_0840 1 contracts 1 g 7 7 342

5 |071201_0840 1 contracts 1 -3 3 3 337

6 |071201_0840 1 contracts 1 7 4 7 335

7 |071201_0340 1 contracts 1 3 7 3 321

& (071201_0340 1 contracts 1 3 2 2 313

9 |071201_0840 1 contracts 1 3 2 2 304

10 |071201_0840 1 contracts 1 5] 3 ] 303

L ond Dean 1. contracts 1 ] 11 g
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Presenting questionnaire results

* Manually
* Transpose and copy .sbj file contents to Excel sheet
* Make sure to account for extra text columns

« Put data under correct headings
* Using zTools (see next slide)

* Add session and treatment identifiers
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» Using my Excel add-in zTools

T > 7

. . . / Form at z- M erge z-
* Click “Merge z-Tree .sbj files” Tree i it Tree. < s

« Select questionnaires to merge

* Qutput (in same Excel file):

@. L8 E@ @7 » Mappel -...
DINYI@ STA  EINF SEIT |FOR DAT UBE ANS ENT |ADD  Exca z-To| StefanPal. 1+

5

Format z- Merge z- About

Tree xls input Tree .shj files

z-Tools About

Al Ml

A B

I

C

? EH - O X

Sheets lSubjectﬁ
131002 1328 13
131205 0824 13

| Tabellel

Variables

Overview

BEREIT %5

z-Tools

About

About




Presenting questionnaire results

« Use Word mailings function for formatting and
printing or .pdf output

|

‘?,}, Match Fields
ddress Greeting ,
Block  Line 2] Update Labels

Write & Ir Fname

| [ Rules ~

Dept
Address

Dear «Fname» «Lname»

| Mailings I @

ﬁ H 4| > M

8]

& I I I e
DD
== 4 Match Fields

Highlight Address Greeting Insert Merge
rﬂge Fields Block Line Field = lﬂ Update Labels

Find Recipient
% Auto Check for Errors

Write & Insert Fields

I%
(N

Print Documents...

Send E-mail Messages...
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«SessionlD»—Subject-«Subject» («client»)q]

«MNationality > -«Female», -« Age -Non-smoker-{ « NumberCigarettes» ), -«Major»-
«LevelDegreex-(«YearsStudy»st-year),-Employment:-« Employment>¥

Monthly-household-incom
Extreme-Sports:-«Extrem

What.-
astrategy»ustrategy 1wustrategy

Was-it-difficult-for-you-to-
Do-you-believe-that-you-ac

Did-you-ever-make-a-mista
us-exactly-what-went-wro
atyporatypo_lwatypo_2»9]

Estimated-rank-(1-10):-«r

Did-you-find-the-instructio
anything-could-be-improv
aclarityinstructionsmarketsuclari

How-did-you-make-your-ch
sstrategyHL=«strategyHL_1»4]

Did-you-find-the-instructio
What-if-anything-could-be-
aclarityinstructionsHL»aclarityins

Room-for-your-comments:
wcommentssacommentsl» g

5$19M36-US15-B—-Subject-1 {05-Tyran5040) 9]

Eritrean,-male,-26,-Non-smoker-(0),-Compute-science-Master-{ 1st-year),-Employment:-none"
Monthly-household-income-before-taxes:-5.000-kr-—-10.000-krY
Extreme-Sports:-Neverf)

What-was-your-5
Selling-with-high-pric

iment?9q

Return to
Questionnaires

Was-it-difficult-fq e-beginning-{1-7):-51

Do-you-believe-t 1-7):-39

Did-you-ever-make-a-mistake-in-entering-a-price,-or-clicked-a-wrong-button?-If-so,-please-tell-
us-exactly-what-went-wrong-and-in-what-period: 1
I-made-a-mistake-entering-the-price-in-the-first,-but-not-clicking-the-worng-buttonf

Estimated-rank-(1-10):-2-(Real-rank:-7)q

Did-you-find-the-instructions-in-the-market-experiment-clear-and-understandable?-What-if-
anything-could-be-improved?9
for-me,-i-would-need-some-tim-completely-understanding-the-instructions,-i-figure-out-most-ofthem-in-the-processf

How-did-you-make-your-choice-in-the-lottery-choice-experiment?9

Did-you-find-the-instructions-in-the-lottery-choice-experiment-clear-and-understandable?-
What-if-anything-could-be-improved?9

Room-for-your-comments: 4
o9




Import into R

» Use Oliver Kirchkamp’s zTreeTables command:

Importing z-Tree tables in R

For those who use R, here is a utility to import data from z-Tree into R. It provides one command:

¢ zTreeTables (filelist,tables=c("globals","subjects"))
The return value is then a list of all merged tables.

Example:

source ("http://www.kirchkamp.de/lab/zTree.R")

zTT <- zTreeTables (c("080712 1412.x1s","080712 1818.x1s"))
with (zTTSsubjects, table (Treatment,Period))
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 Use Kan Takeuchi’s ztree2stata command:

ztreeZstata.ado

Kan Takeuchi®

March 01, 2005

Installation: copy ztree2stata.ado and ztree2stata.hlp into C:/stata8/ado/base/z. If you cannot find
such a directory, then run sysdir command and see [U] 20.7 How do I add my own ado-files?.

Syntax

ztree2statatable using filename [, treatment (numlist) string(string varlist) except (string)
save replace clear }

Description

ztree2stata imports a z-Tree (Fischbacher, 1999) data file and converts it into Stata format.
Specifically ztree2stata:

1. opens an MS-Excel file saved by z-Tree,

2. deletes all data other than that of the specified table by table,

3. renames variables using the variable names in z-Tree, and

4. converts the data into numerical type if it is not in the string_varlist.




Restructuring and formatting data in Stata

 describe
o list

e listin1/8
« drop/keep

« drop varA varB

« keep if varA==5

* rename

 ren varA varC

* recode
» recode varAb5 7.25 =13
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Restructuring and formatting data in Stata

» generate/replace

« gen varD=2*varB

 replace varD=varD+1 if varB==6
e egen

* egen varE=mean(varA)

« egen varD=mean(varA) if a==4, by(varD)

 collapse

« collapse (mean) MeanPrice=Price Cash (median)
MedianPrice=Price, by(Period)

* reshape
« See help...
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Simple statistics in Stata

e summarize
e sum varA varB
* sum varA varB, detail

histogram
 hist varA

tabulate twoway (tab2)
» tab2 varA varB

ttest

o ttest varA==varB
» ttest varA==5 if varB==3

regress/probit/logit
» reg varA varB varC
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Results table

* There are always many ways to prepare your results
for analysis

» Use pre-defined tables where available

* Per-period data: use summary table
* Per-subject data: use subjects table

* You can never have too much information in an output
table (i.e. do not create a user-defined table just to copy
a subset of e.g. the subjects table into it)
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Results table

* Know the strengths of z-Tree and of your statistics
package

* Only perform transformations and calculations in z-Tree
that are easier there

« Easy to combine information from different tables or different
subjects into one table row in z-Tree

« Easy (and fast!) to calculate new variables from the information in
a single table row in e.g. Stata
« Examples:
« Use z-Tree to copy responder data to proposer row

» Calculate mean, variance of subjects’ earnings in Stata
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* Preparing for the experiment
* Debugging
* Crash handling
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* Prepare session structure help sheet (“script”)

« Login data for lab
* Folders and technical details
* Program settings

General Instructions

General

Run ztree.exe (or restart ztree.exe if this is not the first market run - otherwise profits are pooled over
sessions). Set process priority to Higher for ztree.exe (Task Manager).

Connect zleaf clients,

Backaround

Set number of players=11 (10 participants + 1 expenmenter) in treatment and Holt/Laury.
Program in globals table "£# # Global parameters”

Set TimeAuction=240,

Set TimeProfit=30.

Set experimenters=1.

Set exchangerate correctly.

Set testing=0.

Set runfinlit=0.

Set payoffiinlit correctly (set to zero if no payout wanted).

Set nospec=1 (no speculation treatment) or =0 (speculation treatment).

Set practiceperiod=0.




Comment your code extensively:

Single-line commenting:
// until the end of the line

Inline commenting:
X /* comment */ =5;

Multi-line
commenting:
/* multi

line
comment */

HReduces iquidity and cazh of old affer if it iz <= liquidity of new offer
if [liquiditys =:liquidity]
!

ASwitches current contract inactive, 2o itz liquidity iz not reduced in the contral i
Hbelow

activecontract=0;

AfReduces cazh of bath subjectz involved and adjustz open offerz [COA and Digital)
subjects.do

if [Subject==:cfferer | Subject==afferer]

kapital=kapital- iquidity;

optioncostz=optiohcostz+: hquidity;

ddadjuztz Digital market open offers

redoffers. do {if [:Subject==afferer & activecontract==1 & liquidity: :kapital] {iquidite=:kapital;}}
ddedjustz COA open offers

?Dntracts.du {if [:Subject==buyer & seller==-1 & preiz»:kapital] {zeller=-3;1

i
ASwitches current contract active again
activecontract=1;

Adodjustz iguidity of both offers

liquidity=: liquidity-liquidity;

liquidity=0;

activecontract=0;




» Test extensively
« Ask others to test - 2n eyes see more than 2 (for n > 1)
« Test multiple periods

« Test with all previous and subsequent treatments

« Attempt analysis based on data generated by test
run
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Documentation GIMS v5.7

transactions
(Life: Period)
Mote that in the case of

» Keep a documentation of tables and variables

Call Auctions, buy and sell offers are not directly matched with each other. For this

reason, executed buy and sell offers trigger separate transactions. This implies that for example calculating the
sum of all transaction volumes in the transactions table would yield a number twice as large as the number of

shares actually traded.

Variable

Content

Market

Market ID.

Price

Offered price.

Vaolume

Transacted volume.

OfferiD

Corresponds to ID in offers table.

AcceptancelD

ID of this transaction.

AccepteriD

Subject number of accepting subject in the Continuous Double Auction.

Time

Transaction time.

pricedetermination
(Life: Period)
Table used to determine equilibrium price in call auction market.

Variable

Content

Market

Market 1D.

Price

Unigue price derived from auctionoffers.price.

BuyVol

Total buy order volume at exactly this price, excluding market orders.

SellVaol

Tatal sell order volume at exactly this price, excluding market orders.




Debugging*

 Errors when closing a program
* Read the error message

« z-Tree usually puts the cursor into the line causing the
error

 Use comments to locate the error

 Errors while the program is running

» Test different combinations of parameters

 Consult the tables to check intermediate results
* Do so within z-Tree (stop the clock)

« Use the .xls output file

« Use table dumpers to see at what point program crashes

* Adapted from lecture slides by Verena Utikal, Friedrich-Alexander-University Erlangen-Nurnberg.
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Crash handling*

* Client Crash

e |If the PC is still working, simply restart the z-leaf
(<Alt>-<F4> to shut it down)

* The z-leaf will then replay the treatment up to the
present situation

* Adapted from lecture slides by Verena Utikal, Friedrich-Alexander-University Erlangen-Nirnberg.
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Client Crash

If the PC is not working, start
a new PC

Start z-leaf on new PC
Open clients table on z-tree

Disconnected client appears
in parentheses

Move new client over field of
old client

Clients' Table

[= (= |[=]

4 clients

state

time

Playeri

~** BoxDisplay ***

28

Player2

~** BoxDisplay ***

28

(Player3)

~** BoxDisplay ***

28

~** BoxDisplay ***

28

Playerd
ExtraPlayer

Clients' Table

(=)@ =]

4 clients

state

time

Playeri

~** BoxDisplay ***

28

Player2

~** BoxDisplay ***

28

(Player3)

~** BoxDisplay ***

28

Playerd
ExtraPlayer

Clients' Table

~** BoxDisplay ***

28

[= (= |[=]

4 clients

state

time

Player1

*** BoxDisplay ***

28

Player2
ExtraPlayer
Playerd

~** BoxDisplay ***

28

~** BoxDisplay ***

28

~** BoxDisplay ***

28

* Adapted from lecture slides by Verena Utikal, Friedrich-Alexander-University Erlangen-Nurnberg.



Server Crash
Restart z-Tree

/

Restart all clients with menu
command “Restart all Clients”

Open the clients’ table

If some clients do not
reconnect, manually restart
their z-leafs

Clients' Table

0 clients

Edit Treatment | Run

Tools View 7

@ Untitled Treatment

B4 Background

&3-{=] Active scree
E Header
£1-{] Waitingscre
5B Text

.. Bitte

Clients' Table

Shuffle Clients
Sort Clients
Sawve Client Order

Start Treatment

globals Table
subjects Table
contracts Table
summary Table
session Table
logfile Table

all Tables

Stop Clock
Restart Clock

Leave Stage

F12
Shift+F12

b

Stop after this period

Replay Leaf From GameSafe

Restart All Clients
Restore Client Order

Reload database

* Adapted from lecture slides by Verena Utikal, Friedrich-Alexander-University Erlangen-Nurnberg.



Crash handling*

* Server Crash

* |f no client connects, you can:
« Restart the clients manually
« Wait (up to 4 minutes) and restart the clients later
 Start z-Tree on another computer

 Shut down and restart the server PC

Clients' Table

4 clients
Player1
Playerz
Player3
Player4

* Adapted from lecture slides by Verena Utikal, Friedrich-Alexander-University Erlangen-Nurnberg.
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Crash handling*

e Server Crash

 Use Run/Restore Client Order to sort the clients into the
same order as before the crash

« Restore all tables with Run/Reload database (tables are
stored after each period)

* Check the summary or subjects table to see how many
periods have been played (n)

* Open the treatment that ran before the crash (e.g.
@1.ztt)

« Set the number of practice periods to -n

« Restart treatment with Run/Start treatment (<F5>)

* Adapted from lecture slides by Verena Utikal, Friedrich-Alexander-University Erlangen-Nurnberg.
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* General advice

* Timelog

* Experimenter subject

» Calculating rank and sorting values

» Calculation of payouts

* Generating repetitive code with Excel

« Starting multiple z-Leafs for testing
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General advice

* Program all treatments in one treatment file
« Use “speaking” variable names

» Define all variables in the Background

« Change timeout during the experiment”®
« Use a variable to set the timeout for a stage
* Modify the variable in the period parameters in the
parameter table (for periods yet to be played)
« ,,Stop after this period“ option*
« Use both in testing and, if necessary, in an experiment

* Period runs its course, but treatment then stops

* Source: z-Tree manual.
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General advice

« Search and replace using export function
* Use File-Export-Treatment to export code to a .txt-file.
« Use search/replace in Notepad/Word...

« Re-import treatment file into z-Tree

» Calculate exact time using gettime ()
« gettime() returns time since computer was started
« Set variable equal to gettime() at beginning of period

* Calculate difference between time of interest and time
calculated at the beginning
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« Record exact timing of all events in the program:

» Calculate exact time using gettime ()
« gettime() returns time since computer was started
« Set variable equal to gettime() at beginning of period

* Calculate difference between time of interest and time
calculated at the beginning
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 Create timelog table:
Lifetime Eanes

" Periad

* Allows custom logging of

(* Session

important events

™ When first subject enters stage
* Always when a subject enters stage

" wWhen last subject enters stage

Used Varables  |Time Period Subject Event
[comma separated)

i " Program

» Record starting time and —
create first record:

Program  |//Variable initialization timelog

//5etz starting bme in globals table
StartTime=gettimne();

/Timelogs progrann start
timelog. new

1D=1;
Time=0;
Perind=0;
Subject=0;
Ewent=1;




* Create entries for all events (of interest):

Variable Content

ID Unique identifier of this entry

Time Time in seconds since start of treatment

Period Period number of the record

Subject Subject event was triggered by, {0) if not applicable &7 Program
Event Event being logged:

Program start .
Start stage Vote Table | globals ~| OwnerVariable |
Subject finished voting .

[ |
Start stage VoteResult Condiion ﬁ

1
2
3
4
5 Subject finished viewing VoteResult
5]
7
=
9

Start stage Decision
ComMmmes from screen Instrucbons(0)
Return to préveegscreen from Instructions(2) timelog. new
Continue from screen dions(2) _ _
10 Mgntinue from screen ControlQueSties ID=timelog. masdmurn(D]+1:
. Time=gettime[}-5tartTime;
11 Rebwto previous screen from ControlQue STt Perind=\Perid:
12 Contindsfrom screen ControlQuestion2 (4) \ Subject=0;
12 Returnto pagvious screen from ControlQueston?2 | Event=E;
8 " Program

14 Continue fromreen ControlQuestion3 (5]
Table |subjects j Owrer Variable  |Subject

15 Returnto previous™ween from ControlQuestion3 {§
16 Continue from screen OsgtrolQuestiond (8}

Condition Cancel
Proagram

Frogram |/ Timelog

17 Returnto previous screen Iwgmn ControlQuestion {(6)
18 Confirm decision in screen Decdsign (1)

19 Start stage DieRollStage

Start stage GeneralResults

ATimelog

timelog. new

1D =timelog. maxirmum(ID)+1;
Time=gettime[]-4StartTime;
Period="Periad;
Subject=:Subject;
}Event=3;




* Create entries for all events (of interest):

Variable Content
ID Unique identifier of this entry
Time Time in seconds since start of treatment
Period Period number of the record
Subject Subject event was triggered by, {0) if not applicable Proaram
Event Event being logged: <
1 Programstart :
2 StaEt stage Vote Table |globalz j Owrer Variable l_
Period » I . . Condition m
0 1 0 0 1
1 2 0.328 0 2 .
1 3 0.421 0 4 Frogram |/ Timelog -~
1 4 0.546 0 6 timelog. new
1 5 3.916 1 7 Detinel i+ )
=lmelog. makimnUnm; +1; E
1 6 6.755 1 8 Time=gettime(]-AStartTime;
1 7 7.457 1 7 ni Period="Period:
1 8 7.987 1 9 Subiject=0;
1 9 13.588 1 18 D Eventct,
1 10 16.505 2 7 i’ Program
1 11 16.833 2 9 &
1 12 22.714 2 18 (e Table  |subjects j Owner Yariable  |Subject
1 13 25.257 3 7 '
1 14 25.881 3 9 Condition Cancel
1 15 31.746 3 18
1 16 31.762 0 19 :
I 1 17 34.133 0 20 I rogram | A4 Timelog
timelog. new
1D =timelog. maxirmum(ID)+1;
Time=gettime[]-4StartTime;
Period="Period:

Subject=:Subject;
}Event=3;




Experimenter subject*

* Implementing observer or experimenter subject
(e.g. for die-throw)

e Variable that is 1 for observer and 0 for others

* Create specific observer stage displaying relevant
variables or permitting input of a variable

» Use Participate to exclude observer from normal
stages and exclude subjects from observer stage

» Use checkers to let experimenter allow subjects to
continue step-by-step in training phase
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» Simple rank calculation (grouping is optional):
* rank_low = count (same (Group) & value > :value) + 1;

* rank_high = count (same (Group) & value >= :value);

 Rank calculation

excluding ties
(assuming value is

integer):

:|ng'il'l

Table

Conditian

Program

I globalz ;I CDwrier Y arniable

zubjectz.do

rank. = count[zame(Group] & Subject »=Subject);

Surm_Mao_Tie = subjectz. sumlrank);
repeat

zubjectz.do

walue] = value + randoml] # 2;

}

subjects.do

rank, = count{zame(Group) & valugl >= valuel];

Fwhile [Sum_Mao_Tie 1= subjects. sum(rank]];

Source: z-Tree Wiki.



» Assume there are integers v1 to v5 in the globals
table

:legill

T able |g|-::|:uals j Owner W ariable

» Strategy:

Caonditian

 Put data into a table

Frogram  |/"Write walues into separate table
snrttable.new% y=bl; %
gorttable. neswd w='w;
o Ca lC U late th e ra n k zortable newt v="w3:}
snrttable.new% y=twd; i
gorttable. nessd w="w5;
* Transfer the data back T
n=sarttable. caunt(];
= n[n+1 |42;
re{peat
zarttable.da { wr = v+randomf); }
sorttable.do { rank = count w<=v]; }
b while [zorttable, sumrank) > s

Aiwfrite data back to globals table

zorted_wl = sarttable find[rank == 1, v);
gorted_we = sarttable findlrank == 2, v;
gorted w3 = sorttable find[rank == 3, v];
zorted_wd = sarttable find(rank. == 4, v];
gorted_wh = sorttable.find[rank == 5, +];

* Source: z-Tree Wiki.



« Set exchange rate in Background to 1

» Create variables in table globals.

« exchangerate: The exchange rate in real CU/ECU

« currency: A dummy variable for currency, e.g. 1 for EUR, 2 for USD...

Return to

Basics of z-Tree Programming

W anable

Layaut

Cand

questionpayaff

<3 Itext: 0=""Thiz means that you will nat receive
additional payment for pour quiz answers."" 1="Thiz
means that you will receive an addiional payment of
{questionpayoff*.erchangerate | 13 <\curency| bext:
1="Eura" 2="US Dallarz" 3="Danish Kroner"
4="pysztralian Dollars': "

[ Input

/

Only one place for
changing these
parameters (in the
program in the
globals table)!




* Use MS Excel to generate repetitive code:

I D2 v Q < =" if (Period=="&A2& ") {dividend=" &BZ&";}"I )
e
D == == - _

1 Period Dividend Code

a1 20 | if (Period==1) {dividend=20;}!
ol 2 30 if (Period==2) {dividend=30;}
4 3 10 if (Period==3) {dividend=10;}

:|ngm

T able Idividenddraws ;I Cvaner Y anable

Caondition Caticel

Program  |if [Mimesenies==1]

if [Period==1] {price=9:}

if [Period==2] {price=33:}
if [Period==3] {price=23:}
if [Period==4) {price=23;}
if [Period==5] {price=13;}
if [Period==E) {price=25:}
if [Period==7) {price=14;}
if [Period==8] {price=237:}

Y o I | [ A I LT |

\_ H

=

?

il e




. Return to
« Complex code generation Import and Export

zTree - [H#daynight_baseline_ovemight ztt]
c2 - fe | ="later (round("&A2&"/daylengthbase*daylength,1)) do" File Edt Trestment Run Tools View ?
+ & StartingScreen =i= (-1)N
A B | & + & TradeScreenWE =I= (welength)A
1 Time Price Code +-E TradeScreenNight =I= (nightlength)A
2 40 365,29later (round(40/daylengthbase*daylength,1)) do =& TradeScreenDay =i= (daylength)A
+ % summar)_':do { timeperiodstartedprevious=timeperiodstarted; ... }
3 { + &\ liobaisiFansdasiydo | /iGenerates Sianals Perod 01 3
4 signals.new + % dlobals(Period==2).do { //Generates Signals Period 02 ... }
5 { + % globals(Period==3).do { //Generates Signals Period 03 ... }
ianal=365- + % globals(Period==4).do { //Generates Signals Period 04 ... }
6 signal=365; =9 globals(Period==5).do { ...}
7 signaltime=gettime()-summary.find(same(Period),timeperiodstarted); //Generates Signals Period 05
8 hour=\daybeginhour+rounddown(\dayhours*(signaltime/\daylength),1);
g 7 5 < a2 summary.do{dividende=1;}
9 minute=rounddown((signaltime-(hour-\daybeginhour)/\dayhours*\daylength)/(\da
10 weekday=1; //Writes new signals into table signals at the time specffied in the later function
11 }
12 1 later {round(31/daylengthbase daylength, 1)) do
13 72 368,33 later (round(72/daylengthbase*daylength, {
14 { signals.new
!
15 signals.new ;ignal=384'
16 { signaltime =gettime (}-summary find(same(Period) timeperodstarted);
17 signal=368; hour=\daybeginhour+rounddown(‘dayhours*(signattime,"daylength).1):
i ignattime-hour-\ i \ Yo /0N * :
18 signaltime=gettime()-summary.find(same(Period),timeperiodstarted); ::ii::;ddom«s'gnamme o iaboariy o daiendh Dmisontv Odas ouw bl
19 hour=\daybeginhour+rounddown(\dayhours*(signaltime/\daylength),1); }
20 minute=rounddown((signaltime-(hour-\daybeginhour)/\dayhours*\daylength)/(\da }
= weekday=1; later found(48/daylengihbase daylength. 1)) do
22 } {
23 } signals.new
I
24 85 364,90 later (round(85/daylengthbase*daylength,1)) do ;igna|=393'
25 { signaltime=gettime (}-summary find{same(Period) timeperiodstarted);
26 signals.new hour=\daybeginhour+rounddown(\dayhours™(signaltime.\daylength),1):
27 { minute=rounddown({signaltime-fhour-\daybeginhour)/\dayhours™\daylength)/(\daylength/(\dayhours*60)).1);
. weekday=5;
28 signal=365; }
29 signaltime=gettime()-summary.find(same(Period),timeperiodstarted); }
- i * i i .
30 hour=\daybeginhour+rounddown(\dayhours*(signaltime/\daylength),1); later (ound(55/daylengthbase daylength. 1)) do
31 minute=rounddown((signaltime-(hour-\daybeginhour)/\dayhours*\daylength)/(\da {
signals.new
I




Starting multiple z-leafs for testing

* Either create shortcuts:

Shortcut to zLeal.exe Properties

General Shorkcut |

! Shortout ko zleaf.exe

Target bype:  Application

Target location: ztree

.
Target: I C:'q,ztree\,zLeaF.e@ {name firsk )

¥ Runin separate memory space. | Run as different user

Start in: I Cihztree

Shorteut key: INnne

Run: INnrmaI window 3

Comment: I

Find Target... | Change Icon... I

| QK I Cancel | Apply I

» ...or use the batch files on the following slide
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I killleafs bat - Editor 9] =1]E3]

Killleafs.bat shuts down all running z-leafs: R Sr——— ——

TASKKILL /F /IM "zleaf.exea"

Killtrees.bat shuts down all running z-trees (process often remains active
after closing z-tree): "B laiitrees bat - Editor OB®

Datei Bearbeiten Fomat  Ansicht 2
TASKKILL /F /IM "ztres,exe"

killplants.bat shuts down both: r- L l::n:E]rzF
Return to TASKKI W "7tree. ex

TASKKILL /F /IM "ztree.exe"
TASKKILL /F /IM "zleaf.exe"

Public Goods Game Tutorial

Note that growleafs.bat automatically shuts down any remaining
z-leafs before starting them anew:

Mj growleafs.cmd - Editor

Datei Bearbeiten Format Ansicht 7

@echo off

SETLOCAL EMABLEEXTENSIONS

SET /P leafs=How many zleafs do you want? %=%
cls

pum——F— "

TASKKILL /F /IM z1eaf.exef >

dE L0 " =3 g =4 g

for /L %%« IN (1,1,%1eafs®) do (
start zleaf.exe /size 1024x768 /name Subject®¥x% /fontsize 11 /position 20,20
PING 1.1.1.1 -n 1 -w 10 =NUL) -




» Capabilities
* Plot items

« Demo treatments

Stefan Palan | A Comprehensive Introduction to z-Tree v2.0 Page 172



« z-Tree offers graphics capabilities since version 3.0

Payoff Opﬁon A Payoff 11.00 € Opﬁon B

X chances in 100 (100-X) chances in 100 Xchancesin 100 (100-X) chances in 100
If X (drawn by the computer) is smaller than 72 | If X is larger than 72 |
you will be paid according to Option A . you will be paid according to Option B .

Option A will be chosen if X is less than:

72
Option A l Option B

[=F"3

=R

3 10 15 20 25 30 35 40 43 a0 595 60 (i) 0 75 a0 &5 a0 85

You may change your choice by clicking on a new point on the line!




& points

4 lines

3 rects

4 pies




Further information

 Demo treatments demonstrate graphics capabilities:

« colortriangle.ztt

* movepointdemo.ztt
 selectlinkdemo.ztt

o z-draw.ztt

* animatetreedemo.ztt

* More information on graphics in z-Tree:
« z-Tree lecture by Maria Bigoni:

http://www?2.dse.unibo.it/bigoni/courses/ztree/Lecture

notes_handout.pdf
« z-Tree Wiki:
https://www.uzh.ch/iew/ztree/ssl-dir/wiki/
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» Concept
* |nterface layout

« Contracts table record
* Parameter initialization
* Limit orders
» Market orders

* Limiting order legality
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Concept: Interface layout

« Goal: Continuous market for buyers and sellers of a
uniform good

 Every trader can buy and sell

« Every order is for one unit

‘ Cash: 1000 Shares: 100

Price Price Volume
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Markets and auctions: contracts table*

e Flexible number of records

« Adding records

« Contract creation boxes

« Command: contracts.new { x=1; }

» Changing records

 In contract list boxes and contract grid boxes

« Command: contracts.do { x=2; }

 Deleting records

* Marking a contract as deleted (e.g. status = 3;)

* Adapted from lecture slides by Verena Utikal, Friedrich-Alexander-University Erlangen-Nurnberg.
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Markets and auctions: contracts table*

« Buttons in contract creation box and contract list
box
« Can contain checkers (e.g. price * volume < cash)
« Operate only on new/selected record

* Access to subject who pressed the button using scope
operator
« As if in contracts.new/do {...}

« E.g. set subject using: CreatorOrSelector = :Subject;

* Adapted from lecture slides by Verena Utikal, Friedrich-Alexander-University Erlangen-Nurnberg.
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Concept: Contracts table record

« Example record  Variable status
 ID=1; * 0 ... open offer
e price = 23; « 1...traded
* volume = 1; « 2 ...cancelled
» status = 0; « 3...1invalidated
* type = 1; * 4 ... expired
* buyer =1;
« seller = 0;

« offertime = 2.381;
» statustime = 18.221;
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Concept: Contracts table record

 Variable type
« +1 ... buy offer

« -1 .. sell offer

* Open buy offer characterized by:
type == 1 & status ==

* Open sell offer characterized by:
type == -1 & status ==

* Transaction characterized by:
status ==
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« Example records:

ID price volume status type buyer seller offertime statustime

1 23 1 0 -1 0 3 5.304 17777
2 15 1 1 1 2 1 7.221 18.475
3 21 1 3 -1 0 1 12.132 18.475
4 30 1 2 1 5 0 15.100 16.224

« Record 1: Outstanding sales offer from subject 3

» Record 2: Subject 1 sold after a buy offer from
subject 2

* Record 3: Invalidated sell offer from subject 1
» Record 4: Cancelled buy offer from subject 5



* Variable intialization:

=4 Background
£} globals
e subjects

{59 summary
£ contracts

£ session

|:-:|'~§b\k> globals.de{ ..}
..... [/ Global pararmeters

..... Starttime = gettime(); Record starting time for calculation of time elapsed

..... 1=-77777:
[—]% subjects.do { }\

Set dummy number for variable initialization

..... fVariable initialization
..... Cash = mnn,-]_

----- )
----- MumTrades=0:

|:—:|“:c"\k> contracts.do{ ..}

----- fVariable initialization
..... 1D=0; ]

..... price=\L
----- volumez\I

----- status="I:

----- = L
..... buyer=\L

----- seller=\l

----- offertime=\I:

..... statustime="1[ _J
—

Initialize variable for convenient calculation of trade number




Contract Creation Box

Mame

Width [p/E]
Height [p/%]

Drizplay
candition

Table

MHum. records

|Eu:untran:t maker v fith frame

|235|:|

Digtance to the margin [p/%]

—

|'IEEI|:| |

| et

T

Adustment ko the remaining bo

| top
| right
v botkorm

k.

Cancel

| contracts j

1

Recordz' dizplay

{ " Labels an the top
{+ |abels on the left

Fazition
{ { {

ol ol &
SN ol O

| Empty records allowed
| Al records empty allowed

Arrangement

o |rrows

(" In columis




Checker

2z
Condition  |yalume <= :Shares Ok

= Cancel
[ Contract maker: contracts ance
-0 Price: IN( price ] - —
. - Meszage Yoy do naot have enough shares to submit this order
=3 Submit buy order | Vhis i 2seae
appears if the
----- & price <= :Cash condition is
not zatizfied.]
-2, contracts.do { //

-3 Submit sell order
----- & volume <= :Shares "es"Button |

|'_—'|°1?\L> contracts.do { ... } \noButtan  |OK

e S/ Creates contract IF there iz anly a '"yes"-buttan, then the message appears
: and after preszing this button the input iz accepted.

""" ID = contracts.maximurm IZ 1D IF there 1z only & “hio°-Dutkan, then the mesage appears

_____ volumes= 1; d after preszing this button the input is rejected.

_____ — M \ A= 5 "'yez" AMD & "no'-button, then the message
|:IILI’_'|.fEF - I:If ghould contain a guestion. Preszing the YES button

_____ celler = *5u I:'_l ect: : accepts the input pressing MO rejects it

..... type = -1:

s ctatus = O

----- offertime = gettime() - \5tarttime;
- statustime = \I:




Contract Box

Mame |Eu_l,l offer list v “with frame

Digtance to the margin [plz]

Width [p/%] |45°/a

0
Height [p/%] |15|:||:I | g |

ak.

Adjuztment ko the remaining bo
Cancel

[ top
| left [ right

[ bottomn
20p
Dhizplay
condition
Table ||:|:|ntra|:t3 j
Chwrer sar. ||:"J.'r'Ef

Condition | twpe==1kstatuz==

Sorting |-|:|rin::e

Scraling [ To beginning v Toend

Iv Mark best foreign contract

Buttams [ Position Arrangement
- =




//Processes trade

B Buy offer list: contracts( type==18&status==0), sorted by: -price
.. Price: OUT( price )
=3 Sell

----- & buyer != :Subject
.o volume <= :Shares

//Updates contract information
seller = :Subject;

status = 1;

statustime = gettime() - \Starttime;

//Updates cash and share holdings

: """ v status==0 subjects.do {
% contracts.do { //Processes trade ... }
_ t"}} globals.do { //Invalidates illegal offers ... } //Updates seller
53 Cancel if ( Subject == :seller ) {

W b — = Subiect NumTrades = NumTrades + 1;
P HyEr== U JrEf Cash = Cash + :price * :volume;
@{x} contracts.do { //Marks offer as cancelled ... } Shares = Shares - :volume;

by

//Updates buyer

if ( Subject == :buyer ) {
NumTrades = NumTrades + 1;
Cash = Cash - :price * :volume;
Shares = Shares + :volume;

by




//Invalidates illegal offers

//Loops over all contracts

fEH Buy offer list: contracts( type==18sjieelig:[e e o
.0 Price: OUT( price )
-3 Sell

----- ' buyer |= :Subject
----- & volume <= :Share

//Looks only at outstanding offers
if ( status ==0) {

//0Only buy offers
if (type ==1)¢{

: ----- o status==0

% contracts.do #//Processes tra (/Invglidates buy offers if_ proposer has insufﬁcient money

é.\l} globals.do { //Invalidates ille if ( price * volume > subjects.find ( Subject == :buyer , Cash ) ) {
i ' £ ! status = 3;
== Cancel statustime = gettime() - \Starttime;

----- o buyer == :Subject ¥

5 b
@{x} contracts.do { //Marks offer |

//0Only sell offers
if (type ==-1){
//Invalidates sell offers if proposer has insufficient shares
if ( volume > subjects.find ( Subject == :seller , Shares ) ) {
status = 3;
statustime = gettime() - \Starttime;




//Marks offer as cancelled

ﬂﬂ:fl Buy offer list: contracts( type==18status==0), sorted by: -price status = 2
- Price: OUT( price ] statustime = gettime() - \Starttime;
=3 Sell
----- & buyer != :Subject
----- & volume <= :Shares
: ----- o status==0

% contracts.do { //Processes trade ... }
_ % globals.do { //Invalidates illegal offers ... }
EHII Cancel

----- & buyer == :Subject

% contracts.do { //Marks offer as cancelled ... }




R Buy offer list: contracts( type==18status==0), sorted by: -price
.01 Price: OUT( price )
=3 %ell
----- & buyer != :Subject
----- & volume <= :Shares
: ----- o status==0

'-‘él} contracts.do { //Processes trade ... }
_ Q} globals.deo { //Invalidates illegal offers ... }
EHII Cancel

----- & buyer == :Subject
@\} contracts.do { //Marks offer as cancelled ... }




Link to
Transacting best outstanding order

in
Order Legality




» Concept
* Interface design

e Partial order invalidation
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Exercise - Market with multi-unit trading

* Write down how you would structure the tables and
variables of a market to fulfill the following criteria:

» Subjects can offer to buy and sell multiple units of a
uniform good, entering a price and volume

 Partial execution is possible

* No information is lost:
 Who made the first offer, who accepted
* Time where the offer and acceptance were made

* [nitial volume, how much was exchanged per transaction

Stefan Palan | A Comprehensive Introduction to z-Tree v2.0 Page 193



* Create record in table offers for every order
« Upon new order entry, check transactability

* Create new record in table transactions for every
transaction based on new order

 Variable offerlID in transactions contains ID of
corresponding offers-table record

 Variable acceptancelD in transactions contains ID of
order which led to transaction with previously
submitted order offerID
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Offers and transaction table records

* Table offers

ID

price

volume

type (-1, 1)

status (0, 1, 2, 3, 4)
execution (0, volume)
offerer

offertime

statustime

* Table transactions

offerID (offers.ID)
acceptancelD
accepteriD
volume

time

(price)
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|, Period

of 1 Time remaining [sec]: o
Trade prices Signals
90.05 99.4
100 91.20 103.1
85.00 96.4
78.00
82.00
&0
Order submission Buy offers Sell offers
Volume Price Price Volume
3 50.05
&0 4 90.00 9587 2
M | oo
Azzets: 1 1 00
Last price:  $0.05
40
1 1
Volume II' Sell volume Buy volume
a = = 0 — W - I —
Type Price Volume My role
Trade 50.05 1 I bought CleriEe
Trade 91.20 1 | z0ld = —
Trade 85.00 1 I sold [ELE0 S
0 Trade 78.00 1 | bought
] 30 &0 50 120 150 180 )
o Trade 82.00 1 I sold s STEITEE
Time in secs. Cancelled £2.00 2 | offered to sell \validated orde
Invalidated 85.00 2 | offered to buy nva orders ]

Source: GIMS.



* Transacting best outstanding order
* No-crossing rule
* Bid-ask-improvement rule

 Partial order invalidation
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* Write down the code for a rule to ensure that the
subject buys (sells) for the lowest (highest) price
when accepting an outstanding offer.

Checker

Checker

Condition

Mezzage
[Thiz message
appears if the
condition iz
not zatisfied. )

"wez"-Button

"nio'-Button

price == contractz. minimum [ tppe == -1 & statuz == 0 &
geller 1= Subject, price)

'ou can buy for a lower pricel

Candition price == contracts. masimum [ type == 1 & statuz == 0 &
buyer 1= :Subject, price]

] Meszage  |vou can zellfor a higher pricel
[Thiz message

appears if the
candition iz
nat zatisfied. )

"pes'-Button |

"rio''-Button ||:|K
I‘ II - 0] n II II II




* Write down the condition for a checker which
ensures that the price of a new buy (sell) offer is
lower (higher) than the lowest existing sell (highest
buy) offer price.

Checker Checker
Condition price < contractz.minimum [ ppe == -1 & statuz == 0, price] Condition price > contracts masirmum [ epe == 1 & statuz == [, price]
. Meszage  |vou cannat offer to buy for a higher price than the lowest ) Meszade  |vau cannat offer to sell for a lower price than the highest
(Thiz MesEa0e | zell offer price. Click "Buy" inztead! [This meszage ki offer price. Click "Sell” instead!
appears if the appears if the
condition iz condition is
hot zatizfied.) niot zatizfied.)
e -Buthan | "pest-Buttan |
"rio*"-Button ||:|K "na''-Button ||:|K
IFI‘ - L1} II-| Il IF I‘I M | n II- I Il




* Write down the code for a bid-ask improvement rule
(i.e. a new bid must be higher than the current
highest bid price and a new ask price must be lower

than the current lowest ask
, Return to
Checker Single-Unit CDA

Candtion |price » contracts. maximum [ type == 1 & status == 0, price) Londition  |price < contracts. minimum [ type == -1 & status == 0, price)

Message |4 new sell offer price must be smaller than the lowest

(This Messade  |ewisting zell offer pricel
appears if the

condition iz
not zatizfied. ]

_ Meszage  |A new by offer price must be greater than the highest

[Thiz messade | eyisting buy offer price]

appears if the
condition is

not zatizfied.)

"wes'-Button |

"nes"-Button

"na"-Buttan "na''-Buttan ||:|K

* Inspired by lecture slides by Verena Utikal, Friedrich-Alexander-University Erlangen-Nurnberg.



 [nvalidate only invalid part of total order
oo

 Reduce number of assets
to be bought if cash is
insufficient

 Reduce number of asset
to be sold if assets are
insufficient

Table

I subjects - I

Owner Y ariable ISubiect

Condition

Program

Adlnvalidates illegal offers

ffLoops aver all offers
affers.do {

/fLacks only at outstanding offers
if [ Statuz == 014

#¢0nly buy offers
[ Type==1]1

Adlnvalidates buy offers if proposer has insufficient money
if [ Price * [Wolume-Transacted- nvalidated) » subjects.find [ Subject == :Offerer , Cash ] 1{
if [Partiallreealidation==1&rounddown(subjects. find [ Subject == :Offerer , Cash]/Price,1):01 {
|nvalidated="olume-T ranzacted-rounddown[zubjects.find [ Subject == :Qfferer , Cash)/Price,1);

else {
Skatusz = 3
StatusTime = gettime(] - YStartTime;

b
'

£/0nly zell offers
iF[ Type==-1]
Hdlnvalidates sell offers if proposer has insufficient thares
if [ Wolurne-Tranzacted- rvalidated > subjects find [ Subject == :Offerer , Azzets 1§
if [Partiallrealidation==1%subjects find [ Subject == :Offerer, Azzetz]>0)
|mvalidated=\ olure-Tranzacted-subjects. find [ Subject == :Offerer Assets):

else {
Status = 3:
StatusTime = gettime(] - %StartTime;




Hlrvealidates illegal offers

dfLoops over all offers
offers.do {

AfLooks only at outztanding offers
if [ Statuz ==01]1

A0 nly buy offers
[ Type==1]1

Alrvalidates buy offers if proposer has insufficient money
if [ Price * [Volume-Tranzacted-Invalidated] > subjects. find [ Subject == :Offerer , Cash ] 1
if [Partiallnvalidation==1%&ounddown(zubjects find | Subject == :Offerer , Cazh]/Price1]>0] {
Irrealidated="olume-Transacted-rounddownzubjects. find [ Subject == :Ofterer . Cazh]/Price.1];

i
elze |
Statuz = 3;
}StatusTime = gettime]] - MStartT ime;




A0nly zell affers
if [ Type ==-111
Hlrvalidates zell affers if proposer hasz insufficient shares
if [ "Yalume-Transacted-lnvalidated » subjects.find [ Subject == :Offerer , Azsets ] {
if [Partiallealidation==1%subjects. find | Subject == :Offerer, Aszets]=0] {
I alidated="olume-Tranzacted-zubjects. find [ Subject == Offerer besetz];

1
else |
Statuz = 3;
};tatusTime = gettime[] - “StartTime;




» Effective programming

 Call auction order matching
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Effective programming

« Tradeoff: Memory use vs. execution speed

* Always calculate and use expressions , e.g.
subjects.count(), vs.

« Calculate once and save in variable, e.g.
NumSubjects=subjects.count()
* Tradeoff: Code length vs. comprehensibility

« Re-use existing variables, e.g. Buyer/Seller==-1, -2,... vs.

« Create new variables, e.g. Status==0, 1,...

Stefan Palan | A Comprehensive Introduction to z-Tree v2.0 Page 205



Call auction price determination

 Call auction price determination:

Bids Asks

Vol Price Vol Price
1 425 1 120
2 355 1 240
2 350 1 320
1 350 4 336

450

400

350

300

250

200

150

100

50

0

=—=Demand ==Supply

_i [
| =
|
0 6 8 10 12 14 16

18
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Order matching background

e Limit vs. market orders

* Priority:
« Bids (asks) with price greater (less) than settlement price
» Highest bid (lowest ask) price

 Earliest submission time

* Market order
« Earliest submission time

 Bid (ask) with price==settlement price
« Earliest submission time

« Random choice
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Order matching procedure

 Steps for order matching:
* Find open ask with highest priority

Find open bid with highest priority

Write contract into contracts table, with min(Volume)

Mark orders as (partially) transacted

Update buyer’s/seller’s cash and asset balances

Repeat
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Order matching procedure

 Solution 1: Use no extra tables (only offers and
contracts)
« See GraphSettlementExtensive.graphml
« Everything needs to be done in a single program
« Always needs to loop through all records in offers table

* Very inefficient

Stefan Palan | A Comprehensive Introduction to z-Tree v2.0 Page 209



Order matching procedure

 Solution 2: Use interim tables (tbsa, tbsb,
settlement)
* Writes asks into tbsa in order of priority
« Writes bids into tbsb in order of priority
* Match tbsa with tbsb to create settlement
* Do bookkeeping based on settlement
« See GraphSettlementOptimized.graphml
* Matching makes use of sorted tables tbsa, tbsb
« Bookkeeping runs through settlement once

 Easy to track program progress and errors
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 Solution 2: Use interim tables (tbsa, tbsb,
settlement)

|_:_|. CallAuctionResults =|= (if(\Pericd=="NumPericds&\CRTAfter==1|FinLit==1),-1\TimeCallAuctionResults))

EJ---“—‘% subjects.do { Participate=if(\ForcedExitExperiment+\ForcedBxitPeriod> 0,0 1)*(1-\PracticePeriod*(1-\Testmodel )" CallAuction; }
]@5 glebals{\Callduction==1).de { //Timelog ... }

]@g globalstCallAuction==1).do { //Fills pricedetermination table ... }

]é:g globalstCallduction==1).do { //Calculates aggregate transaction variables .., }

]% globals{CallAuction==1).do { //Determines price ... }

]& glnbalsi}CallAuctiDn: =1 .u:Iu:uj a’a"l'imelu:ug .

]% globals(tCallAuction==18\PriceDeterminaticnRule!=0).do { //Settlernent 1: Filling ths tables with ETE limit orders ... }

]% glebals(CallAuction==18\PriceDeterminaticnRule!=0).do { //Settlement 2: Filling ths tables with market erders if "\MarketOrderPriority==1 ... }
]% globals{CallAuction==18PriceDeterminationRule!=0).do { //Settlement 3: Filling ths tables with AE limit orders ... }

]% globals(CallAuction==18PriceDeterminationRule!=0).do { //5ettlement 4: Filling ths tables with market orders if \MarketOrderPriority==0 ... }
]% globals(CallAuction==18\PriceDeterminaticnRule!=0).do { //Settlernent 5: Matches crders and fills settlement table ... }

]% glebals(tCallAuction==18\PriceDeterminaticnRule!=0).do { //Settlerent &: Updates all tables using settlement table data ... }

H-* globals(iCallAuction==1).do{ //Timelog ... }

]@g globals(tCallAuction==1}.do { //Dividend draw ... }

]é:g subjects(IsExperimenter==08CallAuction==1).do { //Updates subjects’ cash and writes profit ... }
]% summary(tCallAuction==1).do { //Writes statistics into surnmary table ... }

||| Active screen

-] Waitingscreen

i O e O e O ey IO e A | A O ey OO e PO e IR e U e O O e OO e OO e OO s |




* Asimple guessing game
« Ultimatum game

* Trust game

* Keynes’ beauty contest
* Dutch auction
 Random ending period

* Progression within a period
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A simple guessing game*

* Program the following treatment:

 The computer draws a random integer between 1
and 10 (y)

« Each subject enters an integer between 1 and 10 (x)
* |f x equals vy, the subject receives 100 ECU
 Display the outcome of the treatment

 Hints:
 y=roundup(random()*10,1);
* Profit=if(x==y,100,0);

* Adapted from lecture slides by Verena Utikal, Friedrich-Alexander-University Erlangen-Nurnberg.
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Ultimatum Game 1/2

* Program the following treatment:
« 2 subjects, 1 period

* Subject A receives 10 euros and decides how much
to transfer to subject B

* Subject B can either accept or reject the offer

 |f B accepts, A gets what he kept and B gets what he was
given

 If B rejects, both players receive 0

 Display the outcome of the treatment
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* Subject A Structure Subject B

Responder decision stage
Profit display stage

» Hint: Participate = 1 - Proposer;

Program start
Proposer decision stage




* Program the following treatment:
« 2 subjects, 1 period

* Subject A receives 10 euros and decides how much
to transfer to subject B

 The amount transferred is multiplied by 3 when it
arrives in subject B’s account

* Subject B decides how much to transfer back to
subject A

 Display the outcome of the treatment
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Keynes‘ beauty contest 1/2

* Program the following treatment:

* 9 subjects participate in an experiment with 3
periods

* Subjects are randomly matched and rematched into
groups of 3 (absolute stranger matching)

« Each subject enters an integer x between 0 and 100

* The subject whose x is closest to 0.5 times the group
average of x receives 100 ECU

 Display the outcome of the treatment
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Keynes‘ beauty contest 2/2

* Hints:
* distance=abs(x-0.5*subjects.average(same(Group),x));

* Winner=if(distance==subjects.minimum(same(Group), /*
*/ distance),1,0);

e Extra tasks:

* |n case there would be more than one winner, make sure
that one of them is randomly chosen to receive the 100
ECU

* Implement an experimenter subject which sees the
entries made by the other subjects (contract list)
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Dutch auction 1/2*

* Program the following treatment:

* There are 15 subjects, in 3 groups of 5 subjects

« Each subject is endowed with 100 ECU

« Each subject can buy a maximum of 1 unit of a good

* The good has different values for different subjects

* Asubject’s valuation is randomly determined between 10
and 90

« Each subject is informed only of their own valuation

* Adapted from lecture slides by Verena Utikal, Friedrich-Alexander-University Erlangen-Nurnberg.
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Dutch auction 2/2*

* The computer conducts a Dutch auction for 3 units of
the good in each group

 The computer starts the auction at a price of 100 and
counts down to 0, reducing the price by 1 every 3
seconds

* |f a subject buys the good for the current price, the
auction for the next good starts, until all goods are sold

» At the end, subjects see their profit, which is:

 |f they bought a good: The difference between their private
valuation of the good and their purchase price

 If they bought no good: Zero
» Subjects may not buy at a price higher than their valuation

* Adapted from lecture slides by Verena Utikal, Friedrich-Alexander-University Erlangen-Nurnberg.
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Dividends 1/5

 Task: Create table/variable structure to save four
possible dividend amounts
* Dividend amounts: 0, 8, 28, 60

* Allow for randomly picking a dividend amount and saving it
in DividendDrawn

 Allow for calculation of mean dividend and saving it in
MeanDividend

« Extra: Think about steps necessary to extend scenario to 8,
or a variable number of possible dividend amounts
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 Solution 1: globals table, standard variables

2| Program

Table |globals j Owher W ariable

Condition

Frogram |/ Exercize: Dividends | Solution 1: globals table, standard waniables S

ADividend definition
Disvidendl =0;
Dividend2=8;
Dividend3=28;
Dividendd=60;

AR andomly draw dividend
r=raunduplrandon(]#4.1];

if [r==11 {0 ividendDrawn=Dividend1 ;}
if [r==2] {DividendDrawn=Dividend2;}
if [r==3] {0 ividendDrawn=Dividend3}
if [r==4] {DividendDrawn=Dividendd }

AfCalculate mean dividend
MeanDividend=(Dividend] +Dividend2+Dividend 3+Dividend4)/4;




 Solution 2: globals table, array variables

n| Program

Table | globals ﬂ Dwner Y aniable

Condition Cancel

Program | A/HEH Evercize; Dividends | Solution 2 globals table, arrap variables ##4H

ADividend definitian
HumDividends=4;

array Dividend[MumDividends];
Dividend[1]=0;

Dividend[2]=8;
Dividend[3]=28;
Dividend[4]=E0;

ARandomly draw dividend
r=rounduplrandom(FMNumbividends1];
DividendC rawn=0ividend(r];

HCalculate mean dividend

teanDividend=0;

i=1;

repeat §
MeanDividend=tMeanDividend+Dividend[i]:
i=i+1;

Fwhile [i<=MurnDividends];




* Solution 3a: user-defined table

2 Program
Table

Condition

Program

globalz | Owiner Variable |

Mame |dividends

Lifetime
* Period

~ .
Cancel Seszion

Program execution

" "when first subject enters stage

AR Erercize; Dividendz | Solution 3a; user-defined table #i#

ADividend definition

dividends.new {ID=1; Dividend=0}
dividendz.new {10 =2; Dividend=8;}
dividends. new {I0=3; Dividend=28;}
dividendz.new {ID=4; Dividend=50;}

AR andomly draw dividend
r=roLnduplrandam(FHumbividends. 1];
DividendDravwn=dividendsz. find(| D ==:r.Dividend);

HCalculate mean dividend
teanDividend=dividends. average(Dividend);

* Alwayz when a subject enters stage

" “when last subject enters stage




* Solution 3a: user-defined table with table loader

1| Table Loader @

Conditian 0k

Cancel

Append Filename |

Replace Filename |dividends.zdata

Return to
Tables and Scope

X Program

Table |globals j Owner Yariable |

Condition

Program  |//AHH# Exercize: Dividends | Saolution 3b: uzer-defined table with table loader $#H

AR andomly drawv dividend
r=rounduplrandom[*MumDividends 1];
DividendD rawn=dividends. find({I0 ==:r.Dividend);

AfCalculate mean dividend
MeanD ividend=dividends. average(D ividend];




» Task: Experiment which ends with 1/6 probability in
every period beginning with period 10
« Set periods to 1 in background
« Set header not to display total number of periods
« Have RandomEnding stage at end of program
« Set Participate = if(Period > 9, 1, 0)
 In this stage, throw a die and enter DieThrow on

experimenter z-leaf or on code-locked z-leaf of subject 1
(if no experimenter subjects)

» Set RepeatTreatment = if(Period < 10 | DieThrow < 6, 1, 0)

Return to
Subject Progression



|

 Groups of 4: 3 firms, 1 investor
Subject Progression
e Structure: . :

Firms and investor discuss accounting standard
Firms vote on accounting standard (unanimous)
If necessary, firms vote again
Firms decide on report

Se
e Codep/“o
Investor decides on valuation 9ressi, .
-2t

Experimenter throws die for investor results
Firms and Investors receive results

« Groups progress through stages at different speeds

If groups are fixed, they may even progress through
“periods” at different speeds
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e Text
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Market mechanism comparison

* CDA

Immediate execution
Immediate feedback

Little price uncertainty
with market orders

Faster reaction upon new
information

Stefan Palan | A Comprehensive Introduction to z-Tree v2.0

* CA

Price uncertainty when
submitting orders

,Better® price

* Less noisy

« Better information
aggregation

Less risk for uninformed

traders

Less chance for
manipulation
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Sorting values in z-Tree

« Example: Call Auction

* Program in globals table aggregates offers in contracts table into
price/volume list - sorted ascending in price - in pricelist table:

if (contracts.count(p>0)>0) {
/ /Writes minimum and maximum price into variables in the globals table
minprice=contracts.minimum(same(Period),p);
maxprice=contracts.maximum(same(Period),p);
/ /Sets variable price equal to the lowest price in this period
price=minprice;
//Loops through all prices offered in this period and writes possible purchase and sales volume
//into pricelist table
n=1;
repeat {

//Creates new entry in pricelist table

pricelist.new {
//Entry consists of price, volume that could be sold at this price, volume that could be bought

//at this price, the total possible transaction volume at this price, and a counter variable
p=:price;
sellvol=contracts.sum(same(Period)&p<=:p&q<0,-q);
buyvol=contracts.sum(same(Period)&p>=:p&q>0,q);
vol=min(sellvol,buyvol);
n=:n;}
n=n+1;
//Increments the price to the next offered price or to a price>maxprice if maxprice has been reached
if (price<maxprice) {price=contracts.minimum(same(Period)&p >\price,p);} else {price=maxprice+1;} } while
(price<=maxprice);
//Sets price equal to the mean of the prices which produce maximum volume
price=pricelist.average(same(Period)&vol==pricelist.maximum(same(Period),vol),p);}
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 ABTutor
 hroot
* ORSEE

e Stata
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