
Supplementary Materials for: Putting Relational
Contract Theory to the Test:

Experimental Evidence

Nisvan Erkal
University of Melbourne
n.erkal@unimelb.edu.au

Steven Y. Wu*

Purdue University
sywu@purdue.edu

Brian Roe
The Ohio State University

roe.30@osu.edu

February 7, 2021

*Corresponding author.



1 Introduction

This document contains information about protocols, forms, experimental instruc-

tions, screen shots, comments about the experimental data along with documentation

of variables to facilitate replication of results, and comments about the z-Tree source

code used to conduct the experiments.

2 Protocols, Experimental Instructions, Permis-

sion Forms, and Record Sheets

The general experimental protocol is described in the main article. Additional details

can be gleaned from the experimental instructions for Treatment E and Treatment

PE0.80, which are attached below. We did not attach instructions for PE0.50 be-

cause they are identical to PE0.80 except for the change in continuation probability

from 0.80 to 0.50. Additional details about the experiments are contained in the

screen shots and comments before each screen shot in the screen shots section of this

document.

We did not use slides and/or transparencies to present the instructions. The

experimenter read the instructions aloud and each subject was provided with an

individual hard copy enabling him/her to follow along.
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Approved Consent Form
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Page 1 of E Instructions
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Page 2 of E Instructions
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Page 3 of E Instructions
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Page 4 of E Instructions
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Treatment E Subject Questionnaire
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Treatment E Record Sheet Page 1
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Treatment E Record Sheet Page 2
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Page 1 of PE0.80 Instructions
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Page 2 of PE0.80 Instructions
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Page 3 of PE0.80
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Page 4 of PE0.80 Instructions
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PE0.80 Subject Questionnaire

14



PE0.80 Record Sheet Page 1
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PE0.80 Record Sheet Page 2
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Period starts with buyer offer screen

3 Screenshots for E Treatment

This section contains the screenshots for the E treatment.

One minor point is that all the screens show the remaining time on the upper

right hand corner. In the decision screens, in which subjects had to take an action

(e.g. contract formation, quality determination, bonus determination), subjects had

five minutes to make a decision. This is a generous amount of time and only a few

outliers ran out of time and usually near the beginning of a session.

The screen shots are presented in the same order as the sequence of moves within

a stage-game.
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If buyer chooses “No offer,” and clicks “Update”, this is what s/he sees
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After pressing “Continue” on the previous screen, the subjects are shown the following
end of period summary screen
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If instead the buyer had clicked “Make Offer” and “Binding” to create a binding
contract that enforces quality and price, then the buyer offer screen (after clicking
“Update”) changes to the screen below. Note the buyer must select the binding
quality level and enter an offered Price.
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Suppose we enter binding quality of 12 and a price of 50. Then pressing “Commit
Decision” takes us to the next screen for the buyer. The buyer waits at this screen
because the seller must decide whether to accept or reject the contract. Note that
the default bonus for a binding contract is 0 since the bonus plays no incentive role
in a binding simple contract.
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While the buyer is waiting, the seller sees the following screen.
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If the seller rejects the contract, then the seller is taken to the following screen (the
buyer is shown an analogous screen)
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If the seller instead accepts the contract, then the trade is completed (there is no ex
post discretion to choose quality or payments under a binding contract) and taken to
the following screen (the buyer is shown an analogous screen)
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Now let’s return to the buyer offer screen. Had the buyer chosen a discretionary
contract, then the offer screen changes to the following:
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If the buyer offers a discretionary contract asking for Q=8, P=30 and B=40, then
after clicking “Commit Decision” s/he is taken to the following waiting screen while
the seller is making an accept or reject decision.
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If the seller rejects the discretionary contract, then both buyer and seller are taken to
the end of the period screen much like what has already been shown earlier. However,
if the seller accepts the contract, her decision screen looks like the following (note once
s/he chooses accept, a quality determination box appears at the bottom of the screen):
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If the seller chooses an actual quality of q=9, s/he is taken to the following waiting
screen.
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While the seller is waiting, the buyer is taken to the following bonus determination
screen.
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If the buyer pays an actual bonus of b=40 and then presses “Commit Decision,”
s/he is taken to the following end of the period summary screen. The seller sees an
analogous screen.
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Once a period is over, both the buyer and seller see the following screen that de-
termines their probability of trading with each other again the next period. A key
point to note is that, as a practical matter, the realized draw of the continuation
probability was simultaneously applied to all pairs of buyers and sellers in a session
to facilitate orderly rematching when supergames terminate. In other words, either
all pairs in the room continued or terminated in the same period. This made it easy
to implement stranger matching. Nonetheless, to ensure saliency of the continuation
probability, we forced each subject to press the “Reveal Draw” button to show them
the realized draw (whether they will be rematched with the same partner or a new
partner). To speed up the experiment, they were given a maximum of 15 seconds to
press the button. After 15 seconds, the next period begins and the buyer offer screen
appears. The experimenter announced to subjects whether they are rematched with
the same person or matched with a new person. Moreover, the top left side of the
decision screens for both the buyer and seller remind them how many periods they
have been trading with the same partner. Thus, even if some subjects forgot to press
the “Reveal Draw” button, subjects were still informed of the realized draw because
we implemented multiple layers of prompts to ensure that subjects knew the draw.
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The next screen shows the revealed draw after a subject presses the “Reveal Draw”
button
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Period starts with buyer offer screen

4 Screenshots for PE0.80 Treatment

This section contains the screenshots for the PE0.80 treatment. PE0.50 screenshots

were not included because they are identical except for the roulette wheel that deter-

mines the probability of continuation.

The screen shots are presented in the same order as the sequence of moves within

a stage-game.
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If buyer chooses “No offer,” and clicks “Update”, this is what s/he sees
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After pressing “Continue” on the previous screen, the subjects are shown the following
end of period summary screen
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If instead the buyer had clicked “Make Offer” and “Binding” to create a binding
contract that enforces quality and price, then the buyer offer screen (after clicking
“Update”) changes to the screen below. Note the buyer must select the binding
quality level (note: only 1 and 5 are verifiable qualities in the PE treatments) and
enter an offered Price.
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Suppose we enter binding quality of 5 and a price of 50. Then pressing “Commit
Decision” takes us to the next screen for the buyer. The buyer waits at this screen
because the seller must decide whether to accept or reject the contract. Note that
the default bonus for a binding contract is 0 since the bonus plays no incentive role
in a binding simple contract.

37



While the buyer is waiting, the seller sees the following screen.
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If the seller rejects the contract, then the seller is taken to the following screen (the
buyer is shown an analogous screen)
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If the seller instead accepts the contract, then the trade is completed (there is no ex
post discretion to choose quality or payments under a binding contract) and taken to
the following screen (the buyer is shown an analogous screen)
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Now let’s return to the buyer offer screen. Had the buyer chosen a discretionary
contract, then the offer screen changes to the following:
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If the buyer offers a discretionary contract asking for Q=7, P=30 and B=30, then
after clicking “Commit Decision” s/he is taken to the following waiting screen while
the seller is making an accept or reject decision.
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If the seller rejects the discretionary contract, then both buyer and seller are taken to
the end of the period screen much like what has already been shown earlier. However,
if the seller accepts the contract, her decision screen looks like the following (note:
once s/he chooses accept, a quality determination box appears at the bottom of the
screen):
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If the seller chooses an actual quality of q=5, s/he is taken to the following waiting
screen.
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While the seller is waiting, the buyer is taken to the following bonus determination
screen.
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If the buyer pays an actual bonus of b=25 and then presses “Commit Decision,”
s/he is taken to the following end of the period summary screen. The seller sees an
analogous screen.
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Once a period is over, both the buyer and seller see the following screen that de-
termines their probability of trading with each other again the next period. A key
point to note is that, as a practical matter, the realized draw of the continuation
probability was simultaneously applied to all pairs of buyers and sellers in a session
to facilitate orderly rematching when supergames terminate. In other words, either
all pairs in the room continued or terminated in the same period. This made it easy
to implement stranger matching. Nonetheless, to ensure saliency of the continuation
probability, we forced each subject to press the “Reveal Draw” button to show them
the realized draw (whether they will be rematched with the same partner or a new
partner). To speed up the experiment, they were given a maximum of 15 seconds to
press the button. After 15 seconds, the next period begins and the buyer offer screen
appears. The experimenter announced to subjects whether they are rematched with
the same person or matched with a new person. Moreover, the top left side of the
decision screens for both the buyer and seller remind them how many periods they
have been trading with the same partner. Thus, even if some subjects forgot to press
the “Reveal Draw” button, subjects were still informed of the realized draw because
we implemented multiple layers of prompts to ensure that subjects knew the draw.
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The next screen shows the revealed draw after a subject presses the “Reveal Draw”
button
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5 Source Code for Conducting the Experiment

The program used to conduct the experiment was z-Tree (Fischbacher, 2007). The

files E.ztt, PE 0.5.ztt, and PE 0.8.ztt are the z-Tree treatment computer codes

for this experiment and were included with the initial submission. These programs

should be available from the Editor.

6 Data, Data Description, and STATA log files

The statistical analyses reported in the paper were carried out using STATA. The

file erkalwuroedata.dta includes the data used for this paper. This file can be read

and analyzed using STATA software. Below is a detailed description of the variables

in the erkalwuroedata.dta data file.

� expnum – This is the session number. expnum values 6, 10, and 17 are sessions

corresponding to the PE0.50 treatment. Values 8, 9, and 11 are sessions that

correspond to the PE0.80 treatment. Values 28 and 29 are sessions correspond-

ing to the E treatment.

� period – The period or round in a session. Each period contains a stage-game.

� buyer–the ID of the buyer associated with a particular trade.

� seller–the ID of the seller associated with a particular trade. If no trade took

place for the period, then seller=-2 if the buyer did not offer a contract. If the

seller rejected a contract, then seller=-1.

� desiredprice–the fixed price offered in the contract. This is the variable P in

the model.

� desiredeffort–the quality level requested in the contract; i.e. the quality re-

quested by the principal. This is the variable Q in the model.

� includebd–a binary variable indicating whether a discretionary bonus was of-

fered (=1) or not (=0).

� bdamount–the size of the promised discretionary bonus in the contract. Can

range from 0 to 200. This is the variable B in the model.
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� binding–a binary variable indicating whether the buyer offered a binding (=1)

or non-binding (=0) contract.

� effort–actual quality delivered by the seller. Can range from 0 (if no trade)

to 15. With trade, the minimum quality is “1”. This is the variable q in the

model.

� bonus–actual bonus paid by the buyer. Can range from 0 to 200 though the

highest actual bonus paid was 146. This is the variable b in the model.

� profitseller–seller’s profit for the period.

� profit–buyer’s profit for the period.

� myseller–This is identical to seller except that this variable does not change

to -2 (no offer) or -1 (rejected). In other words, it stays the seller’s ID in all

periods.

� repeating–The number of periods a pair has played. If repeating = 1 then

this is the first time the pair has played, 2 second time, etc

� maxprob–Probability of continuation after a period. Either 0.8 or 0.5.

� bid–The unique buyer subject ID. This is subject-specific and is not repeated

across buyer subjects. It can be used to generate buyer-subject fixed effects.

� sid–The unique seller subject ID. This is subject-specific and is not repeated

across seller subjects. It can be used to generate seller-subject fixed effects.

� mybuyer–This variable is identical to buyer. It’s just a duplicate inadvertently

added.

� E80–This is a dummy variable that takes a value of “1” if the observation is

from the E treatment and “0” otherwise. This variable was generated using

STATA command generate E80=(expnum==28 |expnum==29).

� PE80-This is a dummy variable that takes a value of “1” if the observa-

tion is from the PE0.80 treatment and “0” otherwise. This variable was gen-

erated using STATA command generate PE80=(expnum==8 |expnum==9

|expnum==11).
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� PE50-This is a dummy variable that takes a value of “1” if the observa-

tion is from the PE0.50 treatment and “0” otherwise. This variable was gen-

erated using STATA command generate PE50=(expnum==6 |expnum==10

|expnum==17).

� notrade–Trade did not occur in the period either because the seller rejected

the contract or the buyer did not make an offer. This variable was generated

using STATA command generate notrade=(seller==-2 |seller==-1).

� reject–The seller rejected the contract. This variable was generated using

STATA command generate reject=(seller==-1).

� nooffer–The buyer did not make an offer this period. This variable was gener-

ated using STATA command generate nooffer=(seller==-2).

� periodsq–The period variable squared.

� PE–This is a dummy variables that takes a value of “1” if the observation is

from either PE0.80 or PE0.50 and “0” otherwise. This variable was generated

using STATA command generate PE=(PE50==1 |PE80==1).

� s1 through s8–These are dummies for the eight sessions. They are used as the

session fixed effects.

� sellershirk–A dummy variable that takes a value of “1” if the seller deliv-

ered q < Q. This variable was generated using STATA command generate

sellershirk=(effort<desiredeffort).

� buyershirk–A dummy variable that takes a value of “1” if the buyer offered a

discretionary bonus, B, but delivered b < B. This variable was generated using

STATA command generate buyershirk=(includebd==1)*(bonus<bdamount).

� lagbuyershirk–The variable buyershirk lagged one period (i.e. a buyer’s own

shirk decision the previous period). See the STATA log file lagvariables.smcl

for the STATA commands for generating this variable.

� lagsellershirk–The variable sellershirk lagged one period (i.e. a seller’s own

shirk decision the previous period). See the STATA log file lagvariables.smcl

for the STATA commands for generating this variable.

51



� lagmysellershirk–The shirk decision of the seller that the buyer contracted

with last period. This is sellershirk lagged one period but sorted by bid. See

the STATA log file lagvariables.smcl for the STATA commands for generating

this variable.

� lagmymybuyershirk–The shirk decision of the buyer that the seller contracted

with last period. This is buyershirk lagged one period but sorted by sid. See

the STATA log file lagvariables.smcl for the STATA commands for generating

this variable.

� lagnotradebid–The variable notrade lagged one period for the buyer (i.e.

whether the buyer traded or not in the previous period). See the STATA log

file lagvariables.smcl for the STATA commands for generating this variable.

� lagnotradesid–The variable notrade lagged one period for the seller (i.e.

whether the seller traded or not in the previous period). See the STATA log

file lagvariables.smcl for the STATA commands for generating this variable.

� lagcooperate–A dummy variables that takes a value of “1” if a buyer-seller

pair traded together in the previous period and neither party shirked on each

other, and “0” otherwise. See the STATA log file lagvariables.smcl for the

STATA commands for generating this variable.

� lag2buyershirk–The variable buyershirk lagged two periods (i.e. a buyer’s

own shirk decision two periods ago). See the STATA log file lagvariables.smcl

for the STATA commands for generating this variable.

� lag2sellershirk–The variable sellershirk lagged two periods (i.e. a seller’s

own shirk decision two periods ago). See the STATA log file lagvariables.smcl

for the STATA commands for generating this variable.

� lag2mysellershirk–The shirk decision of the seller that the buyer contracted

with two periods ago. This is sellershirk lagged two periods but sorted by

bid. See the STATA log file lagvariables.smcl for the STATA commands for

generating this variable.

� lag2mymybuyershirk–The shirk decision of the buyer that the seller con-

tracted with two periods ago. This is buyershirk lagged two periods but sorted
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by sid. See the STATA log file lagvariables.smcl for the STATA commands for

generating this variable.

� lag2notradebid–The variable notrade lagged two periods for the buyer (i.e.

whether the buyer traded or not two periods ago). See the STATA log file

lagvariables.smcl for the STATA commands for generating this variable.

� lag2notradesid–The variable notrade lagged two periods for the seller (i.e.

whether the seller traded or not two periods ago). See the STATA log file

lagvariables.smcl for the STATA commands for generating this variable.

� lag2cooperate–A dummy variables that takes a value of “1” if a buyer-seller

pair traded together in the previous two periods and neither party shirked on

each other in either period, and “0” otherwise. In other words, it takes a value of

“1” only if the buyer-seller pair successfully cooperated (neither party shirked)

in both of the previous two periods. See the STATA log file lagvariables.smcl

for the STATA commands for generating this variable.

� ecost–This is a function used to generate the expected cost of delivering the

desiredeffort; i.e. the cost of delivering the contracted level of quality. See the

STATA log file generatedvariables.smcl for the STATA commands for generating

this variable.

� eprofitseller–This is the expected or promised profit to the seller under the

offered contract terms. See the STATA log file generatedvariables.smcl for the

STATA commands for generating this variable.

� satisfyparticipation–A dummy variable that takes a value of “1” if eprof-

iteller exceeds the reservation payoff of 15 and “0” otherwise. See the STATA

log file generatedvariables.smcl for the STATA commands for generating this

variable.

� BhPE–This is the upper bound of equation (7) in the main article. In other

words, this is the largest self-enforcing B. See the STATA log file generated-

variables.smcl for the STATA commands for generating this variable.

� BnotcrediblePE–A dummy variable that takes a value of “1” if bdamount is

larger than BhPE (i.e. B exceeds BhPE). In other words, this is an indicator
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variable of B not being credible because it violates the buyer’s self-enforcement

condition. See the STATA log file generatedvariables.smcl for the STATA com-

mands for generating this variable.

� BlPE–This is the lower bound of equation (7) in the main article. In other

words, this is the smallest self-enforcing B that will induce the seller to deliver

q ≥ Q; it is the minimum incentive compatible level of B. See the STATA

log file generatedvariables.smcl for the STATA commands for generating this

variable.

� BhPE – A dummy variable that takes a value of “1” if the contract includes a

zero fixed price and a positive bonus.

� BnotICPE–A dummy variable that takes a value of “1” if bdamount is

smaller than BlPE (i.e. B is less than BhPE). In other words, this is an

indicator variable of B not being incentive compatible to induce q ≥ Q. See the

STATA log file generatedvariables.smcl for the STATA commands for generating

this variable.

� efficiencyWage–A STATA generated dummy variable that takes a value of

“1” if the contract only includes a fixed price but no bonus.

� discretBonus– A STATA generated dummy variable that takes a value of “1”

if the contract includes both a fixed price and a bonus.

� eprofitbuyer–The promised profit to the buyer under the contract; i.e. the

profit that the buyer expects to make if all parties honor the contract. Created

using the STATA command generate eprofitbuyer==12*desiredeffort-desiredprice-

bdamount.

� ejointprofit–The sum of eprofitbuyer and eprofitseller. Generated in STATA.

� esellershare–The ratio of promised seller profit to promised joint profit. That

is, the share of total promised profits to the seller. Generated in STATA.

� nonbindContinue–A dummy variable that takes a value of 1 if actual trade

occurs and under a non-binding contract. See the STATA log file generatedvari-

ables.smcl for the STATA commands for generating this variable.
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� bindContinue–A dummy variable that takes a value of 1 if actual trade occurs

and under a binding contract. See the STATA log file generatedvariables.smcl

for the STATA commands for generating this variable.

� lagBuyerhonorSellerhonor–A dummy variable that takes a value of 1 if nei-

ther the buyer or seller shirked in the last period, providing that the same pair

traded the previous period under a non-binding contract. See the STATA log file

generatedvariables.smcl for the STATA commands for generating this variable.

� lagBuyerhonorSellershirk–A dummy variable that takes a value of 1 if the

buyer honored the contract but the seller shirked in the last period, providing

that the same pair traded the previous period under a non-binding contract.

See the STATA log file generatedvariables.smcl for the STATA commands for

generating this variable.

� lagBuyershirkSellerhonor–A dummy variable that takes a value of 1 if the

buyer shirked but the seller honored the contract in the last period, providing

that the same pair traded the previous period under a non-binding contract.

See the STATA log file generatedvariables.smcl for the STATA commands for

generating this variable.

� lagBuyershirkSellershirk–A dummy variable that takes a value of 1 if both

the buyer and seller shirked in the last period, providing that the same pair

traded the previous period under a non-binding contract. See the STATA log file

generatedvariables.smcl for the STATA commands for generating this variable.

� b1-b74–Dummy variables for each buyer (bid). Generated in STATA.

� seller1-seller74– Dummy variables for each seller (sid). Generated in STATA.

� notEffieciencyWage–A dummy variable that takes a value of 1 if the contract

has a discretionary bonus. See the STATA log file generatedvariables.smcl for

the STATA commands for generating this variable.

� PE80lagBuyerhonorSellershirk–An interaction term between PE80 and

lagBuyerhonorSellershirk. See the STATA log file generatedvariables.smcl

for the STATA commands for generating this variable.
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� PE80lagBuyershirkSellerhonor–An interaction term between PE80 and

lagBuyershirkSellerhonor. See the STATA log file generatedvariables.smcl

for the STATA commands for generating this variable.

� PE80lagBuyershirkSellershirk–An interaction term between PE80 and lag-

BuyershirkSellershirk. See the STATA log file generatedvariables.smcl for

the STATA commands for generating this variable.

� PE50period–An interaction term between PE50 and period. The STATA

command is “generate=PE50*period”.

� meanQPE80–The average Q under non-binding contracts when actual trading

occurs in the PE80 treatment. See the STATA log file generatedvariables.smcl

for the STATA commands for generating this variable.

� meanQPE50–The average Q under non-binding contracts when actual trading

occurs in the PE50 treatment. See the STATA log file generatedvariables.smcl

for the STATA commands for generating this variable.

� BcredibilityGapPE–This is the variable B − Bh for Figure 4a in the paper.

See the STATA log file generatedvariables.smcl for the STATA commands for

generating this variable.

� BICGapPE–This is the variable B − BL for Figure 4b in the paper. See the

STATA log file generatedvariables.smcl for the STATA commands for generating

this variable.

� IRGap–This is the difference between esellerprofit and the reservation utility

for the agent, which is 15 in the experimental design. It is the main variable

used to construct Figure 4c. See the STATA log file generatedvariables.smcl for

the STATA commands for generating this variable.
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