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Abstract

We ask how buyers can make use of bilateral communication in a procurement set-

ting with moral hazard. We focus on a setting where buyers and potential sellers can

exchange cheap-talk messages before trading and where the seller is determined via

a buyer-determined procurement auction. In this type of auction, buyers can freely

choose among bidders based on bidders' observable characteristics and the prices

they ask for. In a controlled laboratory experiment, we found that buyers use free-

form text messages to make requests and to reduce social distance. The relationship

between the offers sellers make and the messages they send is mediated by buyers'

requests. But, in general, buyers may increase their profits by choosing sellers who

promise high quality or large profits. Furthermore, despite the cheap-talk nature of

requests, buyers in our experiment increase their profits by specifically demanding

high quality or large profits.
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1 | INTRODUCTION

Procurement costs comprise a large part of the expenses of most

businesses and organizations. Thus, not surprisingly, it is often advo-

cated to procure goods and services competitively (see, e.g., the dis-

cussions on procurement in the handbook by Dimitri et al., 2006, or

on business-to-business markets in the reviews by Haruvy &

Jap, 2012, 2022). Even though the introduction of procurement auc-

tions may be detrimental to buyer–supplier relationships, as

described, for example, by Jap (2002, 2007), many software vendors

include tools for standardized competitive procurement processes,

and online labor markets and platforms for the procurement of ser-

vices are growing in popularity.1 Moral hazard is a common issue in

such procurement settings. After the buyer has selected the bidder

winning the auction, the transaction partner often has an incentive to

deliver a lower quality or lower level of effort than the buyer prefers

to receive. This is because providing high effort or quality is costly for

the seller, while it is difficult for the buyer to specify all aspects of

quality and effort in the contract or to enforce them.

In this paper, we focus on the informal communication that

occurs before transaction partners are selected. According to a recent

industry survey of professionals involved in business-to-business pro-

curement, the number of buying interactions and the share of buyers

who found human interactions valuable have increased by almost

60% after the pandemic (Forrester, 2022). Most theoretical and

empirical research on procurement ignores the informal communica-

tion taking place in such relationships. Based on a controlled labora-

tory experiment, we try to shed light on how buyers use

communication and how they should use it to increase their profits.2

We focus on a bilateral communication setting, where bidders can
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reply to the messages sent by buyers when placing a bid. Our experi-

mental approach allows for causal inference with respect to the

effects of different types of messages.

From a game-theoretic perspective, communication may help

players to coordinate among different equilibria of a game. In the

presence of moral hazard, however, communication is cheap talk and

does not influence behavior because agents have opposing interests

(see Crawford, 1998, for a summary of the theoretical results). Yet, a

large body of empirical research in business studies and economics

shows that cheap-talk communication can be highly influential. It has

been found that bilateral communication can increase the efficiency

of outcomes in several settings, such as bilateral bargaining (see,

e.g., Roth, 1995) and multilateral bargaining (see, e.g., Bolton &

Brosig-Koch, 2012) or social dilemmas like the public good game (see,

e.g., Brosig et al., 2003) and the prisoner's dilemma game (see, e.g., He

et al., 2017). Similar results have been found, for example, with

respect to information sharing in supply chains (see, e.g., Inderfurth

et al., 2013; Özer et al., 2011). Thus, we conjecture that bilateral com-

munication is also crucial for buyer–supplier relationships in procure-

ment auctions.

Procurement auctions can sometimes be run as multi-attribute

auctions that exclusively depend on pre-defined parameters such as

prices, lead times, or service levels.3 Yet, often it is not possible or

desirable to specify selection rules ex ante, for example, because cer-

tain parameters cannot be legally enforced or because buyers are

uncertain about their preferences at the time of awarding the con-

tract. Following Engelbrecht-Wiggans et al. (2007), we refer to auc-

tions in which buyers can choose freely between competing bidders

based on prices and all other information available as “buyer-
determined procurement auctions.” This type of procurement auction

is frequently used in the public and private sectors as well as in online

labor markets, as summarized by Jap (2007), Haruvy and Katok

(2013), and Haruvy and Jap (2022).4

In this paper, we build on the work of Brosig-Koch and Heinrich

(2018), who focus on the content of messages that are sent unilater-

ally by sellers in buyer-determined procurement auctions with moral

hazard. They particularly study the choices buyers make when select-

ing a bidder.5 They find that buyers in a laboratory experiment are

able to realize most of the potential profits when sellers can make

specific promises about the profit they will deliver. Accordingly,

buyers in the lab prefer bidders who make specific promises. In the

field, where specific promises are infeasible, buyers prefer messages

reducing social distance. The same holds for the laboratory environ-

ment if specific promises are prohibited.6

We adjust the experimental design of Brosig-Koch and Heinrich

(2018) and focus on a setting where buyers can send messages as

well.7 We consider three prominent factors that may drive the

observed influence of communication on behavior. The first factor is

that communication allows agents to reduce social distance. Reducing

social distance could make others' payoffs more salient and is put for-

ward, for example, to explain varying donations in dictator games (see,

e.g., Charness & Gneezy, 2008).8 The second factor is that communi-

cation often contains (non-binding) promises. In trust games, for

example, trustees' promises to return money lead first movers to

increase their investments. This effect can, for example, be attributed

to guilt aversion (Charness & Dufwenberg, 2006) or a preference for

promise-keeping per se (Vanberg, 2008).9 In the procurement setting

with moral hazard, it will be the sellers who can make promises. The

buyers, however, will be able to make requests, which is the third fac-

tor we consider. As Ellingsen and Östling (2010) point out, already

Myerson (1989) “emphasizes that cheap talk can communicate both

own intended actions (‘promises’) and desires about others' actions

(‘requests’)” (p. 1695). Requests can influence behavior through the

same behavioral channels as promises. For example, in a procurement

setting, buyers who communicate higher expectations may increase

feelings of guilt in sellers who deliver low quality. Yet, the effects of

requests reported in the literature are ambiguous. Most informative

for our setting is an experimental study by Ismayilov and Potters

(2017). They consider messages sent by first movers to second

movers in the trust game. They find that first movers tend to send

requests to second movers by asking them to make a promise or by

asking them to cooperate. Overall, making these requests improves

outcomes for first movers. Yet, these requests do not influence

promise-keeping by second movers.10

In our experiment, we combine a buyer-determined procurement

auction with a structured communication channel. This will enable us

to identify the causal effects of buyers' messages on their realized

profits without enforcing certain communication content ex ante. In

our setting, buyers can send a free-form text message to bidders

before bidders place their bids. Bidders then choose the (costly) qual-

ity they want to deliver and the price they demand. They can combine

their bid with a free-form text message. The buyer is then informed

about the prices the bidders demand and also receives their messages,

but does not learn about their quality choices. To capture the moral

hazard setting we are interested in, buyers only learn about the actual

qualities delivered at the end of the experiment. We then classify the

communication content along the lines described above to analyze its

effect on the potential and realized profits of buyers.

Closely related to our study are two experimental papers that

consider communication in procurement auctions. The first study by

Onderstal and Yang (2020) considers communication in procurement

auctions theoretically and experimentally. They do not focus on bilat-

eral communication or moral hazard. In their setting, buyers' profits

and sellers' costs depend on a location choice made by the buyer and

on sellers' independently drawn costs. The buyer chooses the location

after the auction. However, only the bidders know which

location generates the highest profit for the buyer. Depending on the

setting, sellers can send a message to the buyer recommending a posi-

tion before or after the auction. The authors also vary whether the

preferences for a position are aligned between the buyer and the bid-

ders. The authors' theory suggests that bidders should communicate

the optimal location after the auctions in the case of aligned prefer-

ences and before the auctions in the case of misaligned preferences.

In the experiment, they observe that—in line with the prediction—

information about the buyer's optimal location is revealed in the mes-

sages sent after the auctions of the aligned case. Yet, contrary to the
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prediction, the messages sent before the auctions of the misaligned

case do not reveal any information to the buyer.

The second experimental study by Brosig-Koch et al. (2024) is

complementary to the one presented here. They also analyze requests

in buyer-determined auctions with moral hazard experimentally but

restrict communication to numerical quality requests by buyers. They

vary whether buyers can fix qualities by making a binding request or

whether requests are cheap talk and, thus, non-binding. They observe

that non-binding requests are more efficient than suggested by stan-

dard theory because they are positively correlated with the actual

quality delivered by sellers. Nevertheless, when buyers have a choice

between binding and non-binding requests, they would benefit from

choosing the complete contract more often.11

After presenting our experimental design in detail in the following

section, we organize our presentation of the results in Section 3

around three research questions. First, we ask: What kind of messages

do buyers send? This question aims to investigate whether buyers send

messages and, if so, whether they can be classified as reducing social

distance or as eliciting promises by making requests. Second, we ask:

What kind of messages can buyers trust? Even though the messages

bidders send are cheap talk, it is an open empirical question whether

they contain information that is valuable to buyers. Therefore, we

analyze whether buyers should trust certain messages received from

bidders conditionally on the requests they have made themselves.

Third, we ask: What kind of messages should buyers send? Even though

more attractive offers may be paired with certain messages, empiri-

cally it is not obvious whether buyers can realize these additional

returns conditional on the actual selection rules they apply when

selecting a seller. They may be ignorant of the information content of

messages or unwilling to act upon this information. Thus, we also ana-

lyze which kinds of messages sent by buyers lead them to realize

higher profits. Section 4 concludes and highlights the limitations and

managerial implications of our work.

2 | METHODS

2.1 | Experimental design

Subjects play a buyer-determined procurement auction game with

sealed bids, independent private costs, and moral hazard. In the auction

game, two bidders i� 1,2f } compete to sell a project to a buyer. The

buyer values the project with v¼500. When making their bid, bidders

know about their own private costs ci that are drawn independently

from a uniform distribution with support 100,500½ �. Bidders cannot

bid prices above 500, as this is the buyer's valuation of the project.

A bidder winning an auction has the opportunity to reduce their

own costs at the expense of the buyer by delivering a lower quality

level. However, the chosen quality is unobservable to the buyer when

selecting the bidder winning the auction. This is reflected by the qual-

ity factor qi � 0:5,1½ � selected by bidders. It is multiplied by the win-

ning bidder's cost ci and the buyer's valuation v¼500 to determine

payoffs: The winning bidder (i.e., the seller), having submitted the

winning bid bi, earns a profit of πS ¼ bi�qici. The losing bidder earns a

profit of zero, while the buyer earns a profit of πB ¼ qiv�bi. Standard

theory predicts that bidders will select a quality factor qi of 0.5 and

make bids according to the Nash equilibrium under risk neutrality.

That means the bidding function is given by β cið Þ¼125þ ci=4, and

the buyer and seller each earn a profit of πB ¼ πS ¼125� ci=4 per auc-

tion. Under the assumptions of common knowledge of rationality and

selfishness, the same is expected in the finitely repeated version of

the game. If we relax these assumptions, several equilibria may

emerge, in which subjects choose above-minimum quality.

The design of our experiment directly builds on the design used

by Brosig-Koch and Heinrich (2018), adjusted to enable bilateral com-

munication. Importantly, before bidders submit their bids, buyers can

compose a text message. This message is shown to bidders when they

enter their bid prices, their quality choices, and their own text mes-

sages.12 When deciding between the two bidders, buyers are shown

their own message, the respective bid prices, and each bidder's mes-

sage. During the experiment, the content of the messages was left up

to the subjects but was limited to 420 characters. Subjects were pro-

hibited from disclosing information with which they could be

identified.

The auction game described above was played repeatedly for

18 rounds (which subjects were informed about). In total, 72 subjects

participated in the experiment. Participants were divided into eight

matching groups (yielding eight independent observations). Within

each matching group, three subjects acted as buyers and six subjects

as bidders and kept these roles throughout the experiment.

Subjects were randomly re-matched after each auction round, in each

of which one buyer faced two sellers. Subjects knew that they were

re-matched within their matching group after each round and that no

buyer would meet the same pair of bidders in two consecutive

rounds. Subjects did not learn about the outcome of an auction before

the end of the experiment when payments were made. There were six

series of randomly drawn costs, one for each bidder of a matching

group. Each matching group faced the same set of costs to make the

observations straightforwardly comparable.13

The sessions took between 90 and 120 minutes and were con-

ducted at the Essen Laboratory for Experimental Economics (elfe),

University of Duisburg-Essen, Germany, using z-Tree

(Fischbacher, 2007). The profits mentioned above are given in euro

cents, and subjects were paid the sum of their earnings in cash upon

leaving the laboratory. They earned euro 19.54 on average. Payments

include euro 5.00 for completing a post-experimental questionnaire.

Before the start of the first round, subjects participated in a comput-

erized test of understanding. They were asked to determine the buyer

and seller profits in an example of their choice (i.e., they first had to

choose three numbers representing the cost, the quality, and the price

themselves). All participants were able to complete this task correctly.

The subjects were students of different disciplines recruited using

ORSEE (Greiner, 2015), such that about half of the subjects in every

matching group were students of business or economics. Appendix B

includes an English translation of the instructions that were available

to the subjects during the experiment.

BROSIG-KOCH ET AL. 3049



2.2 | Classification of messages

In classifying the messages buyers and sellers sent in our experiment,

we focus on three aspects that have been widely studied in experi-

mental research on communication, namely social distance, promises,

and requests (see Brandts et al., 2019, for a recent survey). Table 1

summarizes the classification scheme and the resulting indicator vari-

ables, which we use in our analyses.14 For buyers and bidders, we

identify empty messages and messages that create social proximity.

For the latter category, we look for smileys or emoticons, as they have

been shown to influence behavior in related games (e.g., Eckel &

Wilson, 2004; Fiedler et al., 2011). We also classify messages that use

informal German pronouns as creating social proximity. Social dis-

tance appears to be the most important factor in selecting formal or

informal second-person pronouns in German, as Kretzenbacher et al.

(2006) observe.

Concerning the messages bidders sent, we also consider promises,

which have been found to affect behavior in related games (see,

e.g., Charness & Dufwenberg, 2006; Vanberg, 2008). As Brosig-Koch

and Heinrich (2018) have found different effects for specific and unspe-

cific promises, we consider them separately. So far, the classification of

messages sent from bidders to buyers—henceforth referred to as seller

messages (SM)—resembles the one described by Brosig-Koch and Hein-

rich (2018). However, we deviate from Brosig-Koch and Heinrich

(2018) by also considering a more granular definition of specific prom-

ises. For this purpose, we apply a median split to our specific promise

variable based on the profits offered in our sample overall.15

For the messages sent from buyers to bidders—henceforth buyer

messages (BM) — we consider requests rather than promises. They

appear to be a natural choice for buyers who face moral hazard on the

seller's side. Requests have commonly been used as a category when

classifying communication in related games (e.g., Ismayilov &

Potters, 2017; Rankin, 2003). To mirror the classification on the seller

side, we also investigate specific and unspecific requests. In addition,

we also consider low and high specific requests separately.16

We also follow the procedures of Brosig-Koch and Heinrich

(2018) when classifying messages. Empty messages were coded auto-

matically, while the remaining categories were independently coded

by two research assistants. Once the classification scheme had been

defined, the research assistants were trained on a random sub-sample

of messages. Based on this sub-sample, any remaining questions

about the classification scheme were resolved in a joint meeting with

one of the authors. During this meeting, examples were selected to

serve as a reference for the coders during the classification process. In

total, the research assistants coded 1,077 non-empty messages. To

check the inter-coder reliability (i.e., the extent to which the two inde-

pendent coders came to identical conclusions about the message con-

tents), we calculated Krippendorff's Alpha (Hayes &

Krippendorff, 2007; Krippendorff, 1980). The calculated reliability

scores for all of the categories except one pass the 0.70 cutoff value

proposed by Krippendorff (1980). For the unspecific promises made

by sellers (SM: Unspecific promise), we calculate a score of 0.673. We

nevertheless include them in the following because the score is just

below the cutoff and has been reliably coded in the treatments pre-

sented by Brosig-Koch and Heinrich (2018). Note that non-empty

messages could fall into multiple categories (or into none). If the two

coders did not agree on how to code a particular message, the above-

mentioned indicator variables take a value of 0.5.

TABLE 1 Indicator variables for classification of communication content.

Buyer messages (BM) Seller messages (SM)

Indicator Content Indicator Content

BM: Specific request Contains quantifiable information about the

profit that the buyer requests directly by

referring to the buyer's profit or indirectly by

referring to the delivered quality.

SM: Specific promise Contains quantifiable information about the

profit that the bidder promises to deliver

directly by referring to the buyer's profit or

indirectly by referring to the delivered quality.

BM: Unspecific request Contains an unspecific (or unquantifiable)

request regarding profit or quality.

SM: Unspecific promise Contains an unspecific (or unquantifiable)

promise regarding profit or quality.

BM: Social proximity Reduces social distance by addressing bidders

using informal pronouns like the German

“Du” or usage of emoticons like smileys.

SM: Social proximity Reduces social distance by addressing buyers

using informal pronouns like the German

“Du” or usage of emoticons like smileys.

BM: Empty message No message was sent. SM: Empty message No message was sent.

BM: High request Contains a specific request for a profit that is

higher than the median profit request made

by all buyers of 200 euro cents or the median

quality request made by all buyers of 87%.

SM: High promise Contains a specific promise for a profit that is

higher than the median profit promise made

by bidders of 126 euro cents.

BM: Low request Contains a specific request for a profit that is

lower than or equal to the median profit

request made by all buyers of 200 euro cents

or the median quality request made by all

buyers of 87%.

SM: Low promise Contains a specific promise for a profit that is

lower than or equal to the median profit

promise made by bidders of 126 euro cents.
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3 | RESULTS

3.1 | Summary statistics

Table 2 presents the summary statistics of the data from our experi-

ment, split by the indicator variable for buyer message types from

Table 1. In the last row, we also present the aggregate data on bids,

quality choices, and realized buyer and seller profits. This table presents

the bids, quality choices, and seller profits of all bidders, irrespective of

whether they were selected as sellers in a particular round.

As a first look at our data, we compare the quality choices to the

standard theoretical prediction, based on which sellers' quality choices

should not exceed 50% (in other words, qi = 0.5). Based on matching

group averages, we find that chosen qualities on aggregate are signifi-

cantly above the benchmark (p =0.008, two-sided one-sample Wil-

coxon test). We also compare the quality choices to quality choices of

100% (qi = 1.0). This quality level would be implemented if quality

was fully contractable. However, quality falls significantly below this

(somewhat optimistic) benchmark (p =0.008).

We conduct the same benchmark comparisons for the remaining

aggregates shown in Table 2. For these comparisons, we assume that

the quality choices are common knowledge and that winning bidders

are selected solely based on their bid prices. On aggregate, sellers'

bids are significantly above the 50% benchmark and significantly

below the 100% benchmark (p = 0.008). Seller profits are significantly

above the 50% benchmark (p = 0.008) but do not significantly differ

from the profits a bidder would make if consistently choosing 100%

quality (p = 0.109). Buyer profits also fall below the 100% benchmark

(p = 0.008) but do not differ significantly from the profits a buyer

would make if bidders consistently chose 50% quality (p = 0.250).17

3.2 | What kind of messages do buyers send?

We now turn to our first research question: What kind of messages do

buyers send? To answer this question, we consider the frequencies of

the message types shown in Table 2. There are a total of 432 observa-

tions of buyer messages. Among them, 12.50% contain a specific

request, 15.74% contain an unspecific request, 32.41% create social

proximity, 12.96% are empty, 6.71% are high requests, and 5.79% are

low requests. Note, however, that a message can fall into several cate-

gories simultaneously, for example, if a message includes a specific

request and creates social proximity by including an emoticon. Yet,

that means buyers mostly send non-empty messages (87.04%),

although communication is cheap talk. Mostly, they send (specific or

unspecific) requests or create social proximity. We summarize these

findings as follows:

Result 1: Buyers mostly send non-empty messages, the majority of

which contain (specific or unspecific) requests or create social

proximity.

For our second research question — What kind of messages can

buyers trust? — we will also consider the messages sent by bidders.

Table 3 shows the frequencies of different seller messages conditional

on the different types of buyer messages. By design, each buyer mes-

sage was responded to with two seller messages, as each buyer

received bids and messages from two bidders at the same time.

Therefore, the number of seller messages is twice the number of

buyer messages.

In total, most seller messages contained specific promises

(41.78%), followed by messages creating social proximity (26.74%),

TABLE 2 Summary statistics.
Bid bi Quality qi Buyer profit πB Seller profit πS Obs.

BM: Specific request 338.92 71.47 43.54 68.85 108

(82.50) (20.83) (126.99) (85.75)

BM: Unspecific request 330.60 72.82 74.29 52.40 136

(89.96) (21.44) (126.30) (69.08)

BM: Social proximity 325.60 69.69 35.29 61.25 280

(87.24) (20.75) (119.20) (77.22)

BM: Empty message 316.57 69.71 49.50 63.86 112

(86.84) (19.23) (109.20) (79.44)

BM: High request 335.21 78.90 63.97 68.47 58

(77.67) (21.81) (118.99) (83.53)

BM: Low request 343.22 62.86 19.84 69.29 50

(88.38) (15.91) (134.19) (89.10)

Total 327.13 69.54 47.70 61.70 864

(88.07) (20.11) (120.85) (79.26)

Mean bids, quality, and profits. Standard deviations in parentheses.

Units of measurement: bid, buyer profit, seller profit: euro cents; quality: percent.

The number of observations for buyer profit comprises only half of the number of observations indicated

in the table, as there are two bidders per buyer. Seller profit comprises the profits made by winning and

losing bidders.
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empty messages (18.87%), and unspecific promises (16.67%). As spe-

cific promises are the most common message content for sellers, they

are also the most common form of reply. Specific requests get

responded to most frequently with specific promises (48.15%). The

same is true for unspecific requests (39.71%) and for buyer messages

creating social proximity (37.50%). The most frequent reply to empty

buyer messages, though, is an empty seller message (36.61%).

Despite the high frequency of specific promises, there appears to

be a correlation between the messages sent by buyers and bidders.

Pairwise correlation coefficients between the six categories of buyer

messages and the respective six categories of seller messages reveal a

tendency for sellers to respond in kind. The coefficients between cat-

egories shown in the same row of Table 1 are positive and significant

throughout (p < 0.001). There are two important exceptions: The cor-

relation coefficient of specific requests and specific promises is only

weakly significant (p = 0.054), and the correlation coefficient of high

requests and high promises is not significantly different from zero

(p = 0.759). Furthermore, Chi-squared tests for these matching con-

tent categories reject independence for all of them (p < 0.013), again

with the exception of high requests and promises, for which indepen-

dence cannot be rejected (p = 0.759).18

3.3 | What kind of messages can buyers trust?

Next, we analyze how the content of bidders' messages interacts with

the attractiveness of their bids in order to answer the following ques-

tion: What kind of messages can buyers trust? We do this by calculating

the hypothetical profit a buyer would have realized by selecting a spe-

cific bid, irrespective of whether that bid was actually selected, hence-

forth referred to as “offered buyer profit.” As the buyer receives only

the price and the messages but no information on the quality a bidder

will deliver, she is ignorant of the exact profitability of specific bids. In

the following, we will focus on the relationship between offered buyer

profits and the different kinds of requests buyers can make. Note that

the average profit per round buyers realize in our experiment is 47.70

euro cents, while the average profit offered by bidders is 20.57 euro

cents. Also, note that the offered profits can be negative.

We run linear fixed-effects regressions with offered buyer profit

as the dependent variable and the different types of seller messages

(summarized in Table 1) as independent variables while controlling for

each bidder's costs.19 The estimation results are shown in Table 4.

The sample includes both bids from winning bidders and bids from

losing bidders. Standard errors are clustered by matching groups. We

also include control variables for the first and last periods.

The results from the previous section have revealed that bidders

respond differently to different buyer messages. Thus, we conducted

the analysis with several samples. Depending on the model, we con-

sider the complete set of seller messages or we condition on the mes-

sage type a buyer sends. Furthermore, in the first set of analyses, we

do not condition on the size of the promises sellers make (models

[1] to [5]). That means we include SM: Specific promise as an indepen-

dent variable, not SM: High promise or SM: Low promise. For models

(2) and (3), we split the sample into profits that are offered as a

response to specific requests and into profits that are offered in the

remaining cases. For models (4) and (5), we split the sample based on

whether buyers make unspecific requests. In the second set of ana-

lyses, we condition on the size of the promises sellers make by includ-

ing SM: High promise and SM: Low promise instead of SM: Specific

promise as independent variables (models [6] to [11]). In models (7),

(8), and (9), we split the data into three sub-samples, depending on the

three possible types of specific requests: high, low, and none. In

models (10) and (11), we again split the sample based on whether

buyers make unspecific requests.20

When considering the effect of specific promises per se (SM: Spe-

cific promise), we do not find any significant influence on offered

TABLE 3 Pattern of seller responses.

SM: specific

promise

SM: unspecific

promise

SM: social

proximity

SM: empty

message

SM: high

promise

SM: low

promise

Number of seller

messages

BM: Specific request 52 10 33 20 22 30 108

(48.15%) (9.26%) (30.56%) (18.52%) (20.37%) (27.78%) (100.00%)

BM: Unspecific

request

54 38 39 23 26 28 136

(39.71%) (27.94%) (28.68%) (16.91%) (19.12%) (20.59%) (100.00%)

BM: Social

proximity

105 54 95 47 60 45 280

(37.50%) (19.29%) (33.93%) (16.79%) (21.43%) (16.07%) (100.00%)

BM: Empty message 32 18 23 41 19 13 112

(28.57%) (16.07%) (20.54%) (36.61%) (16.96%) (11.61%) (100.00%)

BM: High request 22 6 24 11 13 9 58

(37.93%) (10.34%) (41.38%) (18.97%) (22.41%) (15.52%) (100.00%)

BM: Low request 30 4 9 9 9 21 50

(60.00%) (8.00%) (18.00%) (18.00%) (18.00%) (42.00%) (100.00%)

Number of seller

messages

361 144 231 163 180 181 864

(41.78%) (16.67%) (26.74%) (18.87%) (20.83%) (20.95%) (100.00%)
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buyer profits across models (1) to (5) (p > 0.102). Unspecific promises

(SM: Unspecific promise), however, are associated with lower profits

when buyers make high requests (model [7]). When selecting the

respective bidders, buyers would reap profits that were 66.29 euro

cents lower. This effect is only weakly significant (p = 0.052). The

models with a full set of interactions, however, reveal that the effect

of unspecific promises on offered buyer profits is significantly smaller

if a high request has been made than in the case without such a

request (p = 0.012) or if a specific request has been made

(p = 0.057), although the latter effect is only weakly significant. All

remaining effects of unspecific promises on offered buyer profits are

insignificant (p > 0.486).21

Messages creating social proximity (SM: Social proximity) may also

be associated with lower offered buyer profits. This is the case when

buyers send low requests (model [8]). When selecting the respective

bidders, the profit of buyers would decrease significantly by 56.13

euro cents (p = 0.000). The effect of social proximity is insignificant in

all remaining models (p > 0.525). While empty messages (SM: Empty

message) do not yield significantly different profits from our baseline

category (p > 0.121), seller messages containing high promises (SM:

High promise) lead to significantly higher profits (p < 0.043) in a variety

of cases (i.e., in models [6], [9], [10], and [11]). The estimated positive

effects on buyers' profits range from 29.49 to 72.40 euro cents.

Models including the full set of interactions do not reveal significant

differences depending on the type of requests made by buyers

(p > 0.199). Hence, the data reveal no evidence that the effects of

social proximity, empty messages, or high promises are mediated by

the communication of buyers.

Furthermore, when making a low request (model [8]), buyers

would significantly decrease their profits by 61.96 euro cents when

selecting bidders who have sent a low promise (SM: Low promise,

p = 0.005). A model including the full set of interactions reveals that

this effect is significantly lower than when no specific requests or high

requests are being made (p < 0.038).

The results highlight a consistent positive relationship between

high promises sent by bidders and their offered profits. The results

also reveal that the relationship between the attractiveness of offers

and unspecific promises or low promises is mediated by the requests

buyers make. Accordingly, we summarize our findings as follows:

Result 2: (i) High promises by bidders are associated with higher

offered buyer profits. (ii) The associations of unspecific promises and

low promises with offered buyer profits are mediated by the

requests buyers make.

3.4 | What kind of messages should buyers send?

The previous section considered the profits buyers could realize when

knowing more about the relationship between their own requests, the

messages bidders send, and the hypothetical profits they offer.

Instead of focusing on how buyers could adjust their choice rules,

however, we now turn to another straightforward question. Namely,

given the choice rules they are already applying, what kind of messages

should buyers send? In other words, we now analyze which type of

messages sent by buyers yield greater profits in the experiment.

We approach this question by running another set of linear fixed-

effects regressions. In these regressions, we use the realized buyer

profits as our dependent variable. Realized profits are the profits actu-

ally realized by buyers after buying from the selected bidder, as they

are summarized in Table 2 as “buyer profit.” The indicator variables

for the content of buyer messages (summarized in Table 1) are now

our main independent variables. We also control for the minimum

cost ci of the bidders a buyer faces in a particular round and include

dummies for the first and last rounds. The regression results are pre-

sented in Table 5. Standard errors are clustered by matching groups.

The two models include the full sample of 432 auction rounds played

by buyers.

Again, we vary the granularity of communication content we con-

sider. First, we do not condition on the size of the requests and

include BM: Specific request as an independent variable. Model

(1) shows that specific requests increase realized buyer profits by

19.75 euro cents (p = 0.015). Second, we include the more granular

definition of high and low requests and replace BM: Specific request

with BM: High request and BM: Low request. The resulting model

(2) reveals that the positive effect of specific requests is more robust

for buyers who make high requests. High requests increase realized

TABLE 5 Linear fixed-effects regressions with realized buyer
profits as dependent variable.

(1) (2)

BM: Specific request 19.75**

(6.158)

BM: Unspecific request 6.800 6.797

(13.12) (13.04)

BM: Social proximity �9.240 �9.233

(5.847) (6.156)

BM: Empty message �5.821 �5.826

(13.37) (13.27)

BM: High request 19.66**

(6.015)

BM: Low request 19.84

(15.69)

Constant 148.0*** 148.0***

(19.26) (19.19)

Observations 432 432

R2 0.276 0.276

Adjusted R2 0.264 0.262

AIC 4873.9 4873.9

BIC 4902.4 4902.4

Standard errors clustered by matching groups are given in parentheses.

Control variables: minimum bidder costs, indicator variables for the first

and last period.

*p < 0.1.**p < 0.05.***p < 0.01.
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buyer profits significantly by 19.66 euro cents (p = 0.014), while the

effect of low requests is of similar size but insignificant (p = 0.247).

We summarize these results as follows:

Result 3: Buyers making high requests realize higher profits than

buyers making no such requests.

4 | CONCLUSION

In a controlled laboratory experiment, we found that buyers in buyer-

determined auctions send free-form text messages and use them

mainly to make specific or unspecific requests for quality or profit and

to reduce social distance. The relationship between the offers that

bidders make and the messages they send is mediated by buyers'

requests. In general, buyers may increase their profits by choosing

bidders who make high promises. However, buyers who make low

requests would decrease their profits by trusting bidders who promise

a low quality or profit. Also, buyers who make high requests would

decrease their profits by selecting sellers who promise a low quality or

profit. Further, we find that buyers in our experiment who make high

requests reap higher profits than buyers who make no specific

requests.

As in any laboratory study, our findings may be criticized for a

lack of external validity. We acknowledge this criticism and hope that

additional studies can help to bridge the gap between lab and field

evidence. However, focusing on messages sent by sellers in procure-

ment auctions, Brosig-Koch and Heinrich (2018) find similar evidence

for the importance of social distance in the lab and in the field. Recent

evidence on bilateral communication on procurement platforms by

Strunk et al. (2022) and Ludwig et al. (2022) also suggests that the

influence of bidders' communication content on the probability of

winning a contract is mediated by buyers' requests in the field (see

Footnote 11). Our study also complements recent experimental work

on communication in procurement auctions by Onderstal and Yang

(2020) by considering a setting with bilateral communication and

moral hazard. Like them, we find that the effects of communication

are not necessarily in line with standard theoretic predictions. We also

add support to the study by Brosig-Koch et al. (2024), which uses a

setup similar to ours and focuses on messages sent by buyers. Here,

we confirm their presupposition that specific requests are commonly

used by buyers. Our findings are also in line with their observation

that high requests are associated with higher offered quality.

Overall, our paper highlights the importance of informal commu-

nication in procurement settings where effort or quality is not con-

tractable. These findings may be relevant to traditional procurement

relationships, but also to modern platforms for the procurement of

services that are used more and more to hire gig workers or free-

lancers. Most procurement settings involve communication beyond

the definition of contracts or the exchange of bids. RFQ documents or

project descriptions typically allow buyers to communicate requests in

non-enforceable dimensions. Our study reveals that buyers' requests

are crucial for the interpretation of bidders' messages when aiming to

identify the best bids. Also, in the competitive setting we study, com-

municating high expectations appears to foster the buyer–supplier

relationship. This opens up several avenues for improving the design

of procurement platforms.
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ENDNOTES
1 Software provider SAP (2024), for example, offers procurement tools

that allow buyers to conduct a variety of procurement or “reverse” auc-
tions. Furthermore, in 2014 SAP (2014) acquired the platform Fieldglass

to support the procurement of services. More generally, freelance work

is becoming more and more common. A recent survey of professionals

in the US, commissioned by Upwork (2022), concludes that the share of

the US workforce that has performed freelance work in the past year

rose from 36% to 39% from 2021 to 2022. Another survey by the con-

sulting firm McKinsey (2022) claims that 36% of employed respondents

in the US identify as independent workers, which includes gig workers

and freelancers, compared to 27% in 2016.
2 We believe that these are highly relevant questions in any market setting

in which requirements are communicated to bidders before competitive

bidding takes place (i.e., in a project description or an RFQ document).

These may vary along many dimensions, for example in the style in which

they are formulated or in the requirements for bidders that are explicitly

or implicitly mentioned. Of course, buyers and bidders may also commu-

nicate via additional channels. Procurement platforms typically implement

further communication options. SAP Fieldglass, for example, allows the

buyer to chat with potential candidates applying for advertised projects

(SAP, 2021). Platforms like Upwork (2024) and Fiverr (2016) also support

direct messages of potential workers.
3 See, for example, Chen-Ritzo et al. (2005) for an experimental study of

such multi-attribute auctions.
4 A small but growing literature analyzes behavior in buyer-determined

procurement auctions under controlled conditions. Buyer-determined-

auctions without moral hazard (i.e., with exogenously determined qual-

ity) have been studied experimentally by Shachat and Swarthout

(2010), Haruvy and Katok (2013), and Fugger et al. (2016). Cox et al.

(1996) and Onderstal and Van de Meerendonk (2009) focus on auctions

of incentive contracts in settings with moral hazard. Auctions of fixed-

price contracts with moral hazard have been studied by Brosig-Koch

and Heinrich (2014, 2018), Fugger et al. (2019), Walker, Katok, and

Shachat (2023), and Walker, Shachat, and Wei (2023). Another common

practice in case not all information is available when conducting the

auction is to make it possible to renegotiate terms after the seller selec-

tion. These auctions have been studied experimentally by Chang et al.

(2016), for example. However, none of these studies considers bilateral

communication.
5 See Brosig-Koch et al. (2022) for a related study focusing on patients'

choice of a physician.
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6 Brosig-Koch and Heinrich (2018) also find that buyers prefer bidders

with better reputation. In the present study, however, we do not con-

sider reputation but focus solely on bilateral communication. Buyers

have been found to prefer bidders with better reputation in buyer-

determined procurement auctions from several online procurement

platforms (Heinrich, 2012; Lin et al., 2018; Stoll & Zöttl, 2017; Strunk

et al., 2022; Yoganarasimhan, 2013). In experiments, reputation has also

been found to increase efficiency in competitive markets with asym-

metric information (see, e.g., Lynch et al., 1986; Solimine & Isaac, 2023).

Spagnolo (2012) reviews the research on reputation in public

procurement.
7 We compare the experimental design of this paper to the designs of

previous studies in Appendix A.
8 Related evidence for the importance of social distance is found in stud-

ies on the selection of partners for playing a trust game. Eckel and Wil-

son (2004) find that first movers in the trust game prefer to play with

second movers who are labeled with a friendly facial icon. Fiedler et al.

(2011) find that in the laboratory as well as in a virtual community, first

movers in the trust game prefer to play with second movers they can

communicate with. In the virtual community, the likelihood of choosing

someone increases in the number of emoticons and acronyms used in a

pre-game chat.
9 As summarized in the comprehensive study on truth-telling by Abeler

et al. (2019), other relevant factors that may drive promise-keeping are

reputational concerns, lying costs, or social norms.
10 Evidence from dictator and ultimatum games corroborates the observa-

tion that the effect of requests is not clear-cut and depends on the stra-

tegic environment. In dictator games without strategic interaction, the

amount shared with recipients greatly increases when they are given

the opportunity to make requests, as Charness and Rabin (2005), Ran-

kin (2006), Mohlin and Johannesson (2008), and Andreoni and Rao

(2011), among others, report. In ultimatum games, where suggested

splits may be rejected by responders, Rankin (2003) observes that

requests made by responders are positively correlated with offers made

by proposers. However, overall requests result in lower offers, more

rejections, and lower payoffs for responders (see also Brunner &

Ostermaier, 2018; Ong et al., 2012; Zultan, 2012).
11 Two insightful studies using data from online platforms for the procure-

ment of services are also related to our work. The first study by Strunk

et al. (2022) considers the selection of potential contractors who bid on

projects. They find that not only lower prices and better reputation

improve a bidder's likelihood of winning but in most fields of work,

buyers also favor bidders who match the skill set they requested. The

second study by Ludwig et al. (2022) analyzes project descriptions and

texts accompanying bids of potential contractors. They observe that

buyers receive more bids when providing a moderate degree of task

information, avoid sharing personal information, and limit the affective

intensity of their communication. Bidders are more likely to be selected

as winners when they mimic buyers' degree of task information and

affective intensity. Because valuations, costs, and quality are unobser-

vable in the field, however, it is not straightforward to derive recom-

mendations for buyer communication from the two papers.

Furthermore, in a theoretical paper, Ke and Zhu (2021) show that, in

their setup, it is always an equilibrium for buyers to include truthful

quality preferences in their project descriptions when they cannot rene-

gotiate with contractors on their prices after selecting them.
12 Note that we applied the strategy method for eliciting quality choices:

Bidders always submitted a quality choice irrespective of whether they

won an auction. During the experiment, bidders entered their quality

choice along with their bid prices and text messages. Participants were

aware that buyers did not know bidders' quality choices when deciding

who to buy from. This design choice will also facilitate our analysis of

profits sellers hypothetically offer to buyers in Section 3.3.

13 Before entering the main experimental stage described above, subjects

complete a training stage that is identical to the one used by Brosig-

Koch and Heinrich (2018). The training stage allows subjects to familiar-

ize themselves with the auction procedures before participating in the

experimental stage. Subjects do not learn about the outcome of

the training stage before the end of the main experimental stage. Any

earnings from the training stage are added to the payments from the

experiment. Brosig and Reiß (2007) observe that behavior in sequential

procurement games is not affected by subjects' prior participation in

single first-price procurement auctions. The single auctions in their

experiment are equivalent to the ones used in the present study. See

Heinrich and Walker (2022) for an analysis of the training data. The

data reveal the presence of overly aggressive bidding that has been

commonly observed in first-price procurement auctions (see,

e.g., Brosig & Reiß, 2007) and standard first-price auctions (see, e.-

g., Haruvy et al., 2022).
14 Appendix C contains examples of messages that lead to a certain mes-

sage classification.
15 Specific promises made by bidders can relate to either profits or quality.

Before conducting the median split, promises relating to quality are

converted to profits based on the bidder's price bid. Our regression

analyses in Section 3.3 will show that, based on Akaike's information

criterion (AIC) and on the Bayesian information criterion (BIC), models

including the more granular definition are preferable to models only

considering specific promises per se.
16 Specific requests made by buyers can relate to either profits or quality.

As bid prices are unknown at the time the request is made, requests

cannot be converted into one metric. Therefore, the median split is con-

ducted separately for profit and quality requests.
17 We can also compare the variables from Table 2 to the respective treat-

ments with unilateral communication (“C”) or without communication

(“Baseline”) from Brosig-Koch and Heinrich (2018). Quality choices, bids,

and buyer profits here are significantly higher than in the treatment with-

out communication (p < 0.050, two-sided Mann–Whitney U tests). All

the remaining comparisons yield no significant differences (p > 0.279).
18 More precisely: We test the contingency tables for each pairwise com-

bination of buyer and seller message classification with the null hypoth-

esis that the rows and columns in this table are independent.
19 We also run random-effects regressions and test, with the approach

suggested by Mundlak (1978), whether fixed-effects or random-effects

analyses are preferable. We find that fixed-effects analyses are

preferable.
20 Note that we split the data sets based on the types of buyer messages

for ease of exposition. We also run models with the full set of interac-

tions between the respective type of buyer message and all types of

seller messages. The results are shown in Appendix D. We will mention

the respective results below when considering the mediating effect of

buyer messages on the interpretation of seller messages.
21 These results can be found in Appendix D in the rows relating to the

interaction terms of SM: Unspecific promise.
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APPENDIX A: COMPARISON OF RELATED EXPERIMENTAL STUDIES A

APPENDIX A: (CONTINUED)

Paper Auction type

Selection variables of

bidders (information

available to bidders)

Communication

content (message

space)

Direction of

communication

Cheap talk or

enforceable

communication

contents Market size

Number of

auction

rounds

This paper Buyer-

determined

auction

Price, bidder

messages

Free-form text

messages of

any content

selected by

sender

Bi-directional

communication

between buyer

and bidders

Cheap talk 1 buyer, 2

bidders

18

Brosig-Koch

and

Heinrich

(2014)

Buyer-

determined

auction or

price-based

auction,

depending on

treatment

Price, reputation

(depending on

treatment)

No

communication

No communication No communication 1 buyer, 2

bidders

18

Brosig-Koch

and

Heinrich

(2018)

Buyer-

determined

auction

Price, bidder

messages,

reputation

(depending on

treatment)

Free-form text

messages of

any content

selected by

sender

Depending on

treatment, from

bidders to buyer

only

Cheap talk 1 buyer, 2

bidders

18

Brosig-Koch

et al. (2024)

Buyer-

determined

auction

Price, bidder

messages

(depending on

treatment)

Numerical quality

requests

From buyer to

bidders only

Depending on

treatment

1 buyer, 2

bidders

24

Onderstal and

Yang

(2020)

Descending

reverse

auction

Recommendation

about most

valuable location in

a set of 4 defined

messages

Recommendation

about most

valuable

location in a

set of 4

defined

messages

From bidders to

buyer only

Cheap talk 1 buyer, 3

bidders

40

Paper Clustering

Reputation

building

Number

of

subjects

Number of

treatments Buyers‘profit function
Sellers' (i.e., winning

bidders') profit function

Bidders‘cost
range

This paper Rematching

markets after

each round

within

matching

group of 3

buyers and 6

sellers

No 72 1 πB ¼ qiv�bi πS ¼ bi�qici [100, 500] (euro

cents)

Brosig-Koch

and

Heinrich

(2014)

Rematching

markets after

each round

within

matching

group of 3

buyers and 6

sellers

Depending on

treatment

216 3 πB ¼ qiv�bi πS ¼ bi�qici [100, 400] (euro

cents)

(Continues)
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Paper Clustering

Reputation

building

Number

of

subjects

Number of

treatments Buyers‘profit function
Sellers' (i.e., winning

bidders') profit function

Bidders‘cost
range

Brosig-Koch

and

Heinrich

(2018)

Rematching

markets after

each round

within

matching

group of 3

buyers and 6

sellers

Depending on

treatment

432 6 πB ¼ qiv�bi πS ¼ bi�qici [100, 500] (euro

cents)

Brosig-Koch

et al. (2024)

Rematching

markets after

each round

within

matching

group of 3

buyers and 6

sellers

No 288 4 πB ¼ qiv�bi πS ¼ bi�qici [100, 500] (euro

cents)

Onderstal and

Yang

(2020)

Groups of 4,

constant

group

composition

No 160 4 πB ¼ v�60dð Þ�bi or

πB ¼ v�120dð Þ�bi ,

depending on

treatment (d:

Distance to buyer's

selected location)

πS ¼ bi� ci � 1þdð Þ or
πS ¼ bi�ci � 3�dð Þ,
depending on

treatment (d:

Distance to buyer's

selected location)

[10, 60] or [10,

40],

depending on

treatment

(RMB)

APPENDIX B: EXPERIMENTAL INSTRUCTIONS B

Welcome to the experiment!

Preface

You are taking part in an experiment about decision-making in the field of experimental economics. During the experiment, you and the other par-

ticipants will be asked to make decisions. By doing so, you can earn money. How much you are about to earn depends on your decisions. After

the experiment, you will receive your earnings in cash.

The experiment is split into two different parts. Each of these parts is introduced by detailed instructions.

All participants will receive exactly the same instructions.

Please keep in mind that decisions you make in one of the two parts of the experiment do not have any influence on the other part of the

experiment.

None of the participants will receive any information concerning the identity of other participants during the experiment.

Part 1

Please read the following instructions. Five minutes after you have received the instructions, we will come to your desk to answer the remaining ques-

tions. Whenever you have questions during the experiment, please put up your hand or open the door to your cabin. We will come to your desk then.

During the first part of the experiment, you will participate in six auction rounds.

Description of the auction rounds

In each of the six auction rounds in which you participate, one project will be sold. There are exactly two bidders (= potential sellers): you and

another bidder.

Procedure:

The bidders want to conduct the project. For each auction round and for both bidders, we have drawn the costs for conducting the project

randomly and independently of each other from the range between 100 and 500 euro cents. All sums of this range could be realized with equal

probability. Each of the two bidders will only be informed about his own costs for conducting the project.

At the beginning of each auction round, each of the two bidders can decide how much he wants to bid for the project. The bid is set to a max-

imum of 500 euro cents.
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The bidder who puts in the lowest bid wins the auction. His earnings in this round are equal to the difference between his bid and

his costs for conducting the project.

The bidder who puts in the highest bid loses the auction. In this case, his earnings in this round are equal to zero.

If both bids are equal, the winner will be determined randomly (i.e., each bidder wins the auction with a probability of 50%).

Your fellow bidder:

Your fellow bidder is a computer in each of the six auction rounds. The computer is programmed to maximize its expected earnings in each

auction round (in fact, it is bidding in every auction round according to the symmetric Nash equilibrium strategy under risk neutrality). The com-

puter expects you to behave in the same way. The computer expects that your costs for conducting the project are drawn randomly and indepen-

dently of each other out of the range from 100 to 500 euro cents and that all values of this range could be realized with equal probability.

Pay-out

The pay-out of all your earnings from the six auction rounds will take place at the end of the whole experiment.

Please keep in mind that none of the participants will receive any information about his earnings per round during the first part of the

experiment.

Moreover, none of the participants will receive any information about the bidding behavior and the earnings of the other participants in

part 1 during the whole experiment.

Screen in Part 1
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Part 2

Please read the following instructions. Ten minutes after you have received the instructions, we will come to your desk to answer the remaining

questions. Whenever you have questions during the experiment, please put up your hand or open the door to your cabin. We will come to your

desk then.

During the second part of the experiment, you will participate in 18 auction rounds.

Description of the auction rounds

In each of the 18 auction rounds in which you participate, one project will be sold. There are exactly two bidders (= potential sellers) and one

buyer.

You will be informed at the beginning of the first auction round whether you decide in the role of a bidder or in the role of a buyer during the

18 auction rounds. You will maintain this role in all of the 18 auction rounds.

In each of the 18 rounds, the other two participants will be assigned to you randomly, so every time a buyer and two bidders interact. It is

guaranteed that you will not meet the same group of participants in two consecutive rounds.

Procedure:

The buyer wants to have the project conducted. His valuation for a conducted project (with a quality of 100%, see below) is 500 euro cents

in every auction round. The valuation determines how valuable the project is for the buyer at a 100% quality rate. Before each auction round, the

buyer has the possibility to send a common message to both bidders. The bidders receive this message at the beginning of the auction phase.

The bidders want to conduct the project. For each auction round and for both bidders, we have drawn the costs for conducting the project

(with a quality of 100%) randomly and independently of each other from the range between 100 and 500 euro cents. All values of this range could

be realized with equal probability. Each bidder will be informed only about his own costs for conducting the project. The buyer does not receive

any information concerning the costs. During each auction round, each bidder can send a message to the buyer.

Each auction round comprises three stages: In the “auction phase,” both bidders bid for conducting the project. In the “seller choice phase,”
the buyer chooses a winner (= seller) based on the bids and the messages. In the “quality choice phase,” both bidders decide about the quality

they conduct the project with, in case they should win the auction and are paid their bid by the buyer. The three stages are described in more

detail below.

Auction Phase:

At the beginning of the auction phase, each of the two bidders can decide which bid he wants to make for conducting the project. The maxi-

mum bid is 500 euro cents.

The earnings per round are determined based on the choices made in the “seller choice phase” and the “quality choice phase” (see below).

Seller Choice Phase:

In the seller choice phase, the buyer decides about the winner (= seller). For this he receives the following information about each bidder: his

bid and his message.

Quality Choice Phase:

In the quality choice phase, the bidders decide about the quality they conduct the project with, in case they should win the auction and are

paid their bid by the buyer.

The quality rate has to be set between 50% and 100%. Each percent of quality costs the winner of the auction (= seller) 1 % of the costs for

conducting the project that were drawn for him in the corresponding round. Therefore, the seller's costs for conducting the project with 100%

quality correspond to his costs, and the costs for conducting the project with 50% quality correspond to half of his costs.

Winner
0
s earningsper round¼bid�quality %½ � �costs for conducting the project:

The buyer's valuation of the project decreases with each percent less quality by 1 % (i.e., by 5 euro cents). Therefore, the buyer's valuation

for the project at a quality of 100% is equal to 500 euro cents. At a quality of 50%, it is equal to 250 euro cents.

Buyer's earnings per round = quality [%]*500 - auction's price.

Pay-out

After the 18 auction rounds, the sum of your earnings per round together with your earnings for the first part of the experiment will be paid out

in cash.
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Basically, the content of the messages is left up to you. But it is not allowed to give personal details about oneself (e.g., name, age, address,

subject). In case you violate the rules of communication, you will be expelled from the experiment and will not be paid out. Each message com-

prises a maximum of 420 characters (about two lines). Please note: to send a message, you have to press the enter key.

Before we start with the second part of the experiment in a few moments, we ask you to fill out a test of understanding on the computer.

Screens for bidders (= potential sellers) in part 2

Auction and quality choice phase:

Screens for buyer in part 2

Buyer message:
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Seller choice phase:
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APPENDIX C: EXAMPLES OF MESSAGES IN CERTAIN MESSAGE CLASSIFICATIONS C

APPENDIX D: LINEAR FIXED-EFFECTS REGRESSIONS WITH OFFERED BUYER PROFITS AS DEPENDENT VARIABLE

AND A FULL SET OF INTERACTION TERMS D

The following table displays the estimation results of linear fixed-effects regressions with offered buyer profits as dependent variable and a full

set of interaction terms, where the variables already used in the models in Section 3.3 are supplemented by indicator variables defined to be one

if a certain buyer message was sent, i.e., a specific request, an unspecific request, a high request or a low request, and interaction terms of these

indicator variables with all the other included variables.

In addition to the effects mentioned in Section 3.3, the models with the full set of interaction terms reveal that specific promises have a sig-

nificant negative effect on offered buyer profit after sending a specific request (p = 0.026). Further, unspecific promises have a weakly significant

negative effect on offered buyer profit after sending a specific request (p = 0.057). The effect of high promises made on offered buyer profit is

only weakly significant (p = 0.056).

Buyer messages (BM) Seller messages (SM)

Indicator Example messages Indicator Example messages

BM: Specific request ▪ “at 100%, a bid of 450 is no problem.”
▪ “I expect 100% quality. I would pay more for

that!”

SM: Specific promise ▪ “high quality with reasonable price 350 at

100%!”
▪ “100% quality; your profit 180.”

BM: Unspecific

request

▪ “I am looking for good quality.”
▪ “quality is more important than the price!”

SM: Unspecific

promise

▪ “good quality has its price.”
▪ “I have high costs so my price is a bit high – But

the quality is good.”

BM: Social

proximity

▪ “if you [Du] write me quality credibly, I will

choose you [Dich], (almost) no matter how high

the price is.”
▪ “tell me a joke, sympathy is the key to success

:)”

SM: Social proximity ▪ “great offer! :)”
▪ “your [Dein] round profit: 200 cents = 2 euros”

BM: Empty message ▪ [no message] SM: Empty message ▪ [no message]

BM: High

request

▪ “only 100% is accepted ;)”
▪ “I only accept a minimum quality of 90%!”

SM: High promise ▪ “100% quality.”
▪ “175 profit.”

BM: Low

request

▪ “quality 50%.”
▪ “quality between 60% and 80%.”

SM: Low promise ▪ “if you choose me, I get 90 cents, you get 1

euro.”
▪ “I have selected 65%!!”

Translations of German messages.

(1) (2)

BM: Specific request = 1 38.93

(36.46)

BM: Unspecific request = 1 1.901 2.194

(33.50) (39.51)

BM: High request = 1 14.64

(47.25)

BM: Low request = 1 51.74

(46.09)

SM: Specific promise 22.82

(Continues)
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(1) (2)

(12.14)

SM: Unspecific promise 7.599 7.293

(6.713) (6.454)

SM: Social proximity 4.639 3.048

(11.29) (12.12)

SM: Empty message 6.140 4.282

(13.11) (13.46)

SM: High promise 31.81*

(13.89)

SM: Low promise 8.395

(12.82)

BM: Specific request = 1 # SM: Specific promise �46.32**

(16.46)

BM: Specific request = 1 # SM: Unspecific promise �42.41*

(18.68)

BM: Specific request = 1 # SM: Social proximity 15.38

(24.70)

BM: Specific request = 1 # SM: Empty message �32.13

(22.68)

BM: Unspecific request = 1 # SM: Specific promise 9.866

(26.77)

BM: Unspecific request = 1 # SM: Unspecific promise �0.242 1.005

(28.47) (31.32)

BM: Unspecific request = 1 # SM: Social proximity �9.346 �6.809

(13.83) (16.82)

BM: Unspecific request = 1 # SM: Empty message �17.53 �15.77

(35.54) (37.08)

BM: High request = 1 # SM: Unspecific promise �46.71**

(13.97)

BM: High request = 1 # SM: Social proximity 4.789

(35.06)

BM: High request = 1 # SM: Empty message 0.664

(16.40)

BM: High request = 1 # SM: High promise �19.29

(19.18)

BM: High request = 1 # SM: Low promise �12.51

(16.86)

BM: Low request = 1 # SM: Unspecific promise �26.26

(35.74)

BM: Low request = 1 # SM: Social proximity �8.327

(27.21)

BM: Low request = 1 # SM: Empty message �71.98

(54.15)

BM: Low request = 1 # SM: High promise �16.83

(31.63)

BM: Low request = 1 # SM: Low promise �89.01**

(28.99)
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(1) (2)

BM: Unspecific request = 1 # SM: High promise 12.81

(29.79)

BM: Unspecific request = 1 # SM: Low promise 15.04

(32.08)

Constant 170.0*** 166.6***

(15.44) (14.02)

Observations 864 864

R2 0.512 0.528

Adjusted R2 0.499 0.508

AIC 9679.5 9650.9

BIC 9712.9 9684.3

Standard errors clustered by matching groups are given in parentheses. Control variables: bidders' costs, indicator variables for the first and last period, and

their interaction terms of included buyer messages.

* p < 0.1, ** p < 0.05, *** p < 0.01
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