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Introduction

In many important economic environments, actions are strategic complements and welfare may be improved by coordination. Examples include bank runs (Diamond and Dybvig, 1983; Garratt and Keister,
2009); setting of industry standards (Farrell and Saloner, 1985; Farrell and Klemperer, 2007); technology
adoption (Katz and Shapiro, 1985, 1986); political revolts (Edmond, 2013); emergence of fiat money
(Kiyotaki and Wright, 1989; Cooper and John, 1988); team production (Van Huyck et al., 1991; Brandts
and Cooper, 2006); and lack of economic development (Rodrik, 1996). The typical challenge for agents
in such environments is that they face strategic uncertainty and their optimal decision is predicated on
beliefs about the actions of other agents.1
Environments with strategic complementarity are often also characterized by incomplete information.
Incomplete information can derive from various sources. One variety of incomplete information arises
when agents are uncertain about a payoff relevant fundamental. This class of models has been studied
in the literature on global games. Another variety of incomplete information arises when players have
private information about their own payoffs but are otherwise completely informed about the relationship
between outcomes and their own payoffs. Here, uncertainty arises not because of uncertainty about the
environment but rather because of uncertainty about other agents’ incentives to act.2 Whether a situation
is best modelled with uncertainty about fundamentals or payoffs cannot be answered in the abstract. This
decision must be taken with an eye to the context.3
We study strategic complementarity in the presence of private information about payoffs and endogenous timing of moves. Specifically, we test experimentally a version of the strategic timing model
of Farrell and Saloner (1985). The key decision in this model is whether to irreversibly commit to an
action in the first stage or to delay the decision to the second stage. Because of the interaction between
private preferences and complimentarity in actions, some agents commit in the first stage in the hope of
inducing coordination on their preferred action while other agents delay their decision and only commit
if the other player has done so in the first stage.
The dynamics that characterize this model are present in a wide range of economic interactions.
Consider, for instance, platform competition. The benefits of a platform for a given user will depend
on the idiosyncratic technological and institutional features of the user. However, the profitability of
a platform will also tend to determined by the extent of user base. A recent example that illustrates
the interplay between these factors is the Open Handset Alliance (OHA). The OHA is an initiative to
develop open standards for mobile devices based on the Android platform.4 Members of the OHA include
developers of applications and hardware, in addition to network operators. After the initial launch of
the OHA in 2007, there have been subsequent rounds in which the OHA has expanded its membership.5
This includes a number of companies that have deprecated or deprioritized their own platforms in favor
of using the Android platform.6 As is captured by the model, some firms switched to the OHA early on,
before there was a critical mass of users, while other firms adopted the platform only after it had gain
traction in the market.
1 We follow Morris and Shin (2002) in defining strategic uncertainty as “uncertainty concerning the actions and beliefs
(and beliefs about the beliefs) of others.”
2 To illustrate the difference, consider the difference between a model of regime change in which agents have identical
preferences but receive a private, noisy signal of the strength of the regime and a model of regime change in which agents
have common knowledge about the strength of the regime but are uncertain about each other’s payoffs.
3 See Carlsson & van Damme (1993b) for a discussion.
4 The stated goal of the OHA is “to accelerate innovation in mobile and offer consumers a richer, less expensive, and
better mobile experience” (http://www.openhandsetalliance.com/).
5 See, for instance, a telling Reuters article from Decemeber 10, 2008 (http://www.reuters.com/article/us-openhandsetidUSTRE4B86M120081210). This article announces that companies such as Sing Ericsson and Vodaphone are joining the
OHA. It concludes by citing a web analyst from Sterling Market Intelligence who predicts that “...more people will jump
on the bandwagon.”
6 Other examples of platform technologies include payment card systems and electronic medical records.
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The recent literature from global games investigates environments similar to ours. The key features
of these studies are complimentarities in actions, irreversible moves, and incomplete information about
fundamentals. Brindisi et al. (2009), Dasgupta (2007) and Dasgupta et al. (2012) develop theoretical
results for multi-stage games that resemble our environment closely. 7 As in our study, players simultaneously decide whether to Stay or Go. While Go is irreversible, Stay is not. Given this structure,
the choice to Go early conveys information about fundamentals and removes strategic uncertainty. We
refer to this as the complimentarity effect. Brindisi et al. (2014) experiments in such an environment. To
tease out the pure complementarity effect they compare two games in which there are no uncertainties
about fundamentals: A one shot game and a multiple stage game. They find no difference in the average
threshold at which players choose to Go. They conclude that the complementarity effect does not strongly
determine outcomes. A challenge with this design is the presence of multiple equilibria in static games
with complete information.
Our environment resembles Brindisi et al. (2014) but with private information about own payoffs
rather than an uncertain fundamental. The key decision in our model is whether to “lead,” and Go in
the first stage, or to “follow” and delay the decision to second stage. Due to complementarity in actions,
when an agent leads, this can induce other agents to “jump on the bandwagon” and choose the same
action. Given our parameterization of the model, some agents have a dominant strategy to lead while
others only have a best response to lead conditional on beliefs. In the latter case, agents may regret the
decision to lead if other players do not choose to follow. Hence, players face the decision: “Should I Stay
or Should I Go?”
The key strength of our our design is that it enables a separate assessment of the role of beliefs for the
decision to lead—the beliefs effect—and of the role of complimentarity for the actions of followers—the
complementarity effect. To assess the role of beliefs on the decision to lead, we manipulate a single payoff
parameter such that for players in one treatment the decision to lead is a best response conditional on beliefs about the actions of other players while in another treatment the decision to lead is an unconditional
best response (a dominant strategy). Since the equilibrium of the model is unique, we are able to isolate
the causal impact of beliefs. We find that beliefs impact the decision to lead in ways not accounted for
by theory. When leading is a best response conditional on beliefs, players switch at a substantially lower
rate than when leading is a dominant action. This belief effect leads to an incumbency bias and affects
the extent of coordination.
Second, we find that complementarity in actions strongly determines the type of coordination: In
particular, leaders induce opponents to jump on the bandwagon. This complementarity effect works
through eliminating the strategic uncertainty of followers. This finding is contrary to recent experimental
findings from Brindisi et al. (2014), a study that examines coordination in an environment similar to
ours.
To account for systematic deviations from the theorteical equilibrium, we investigate the role of the
noisy decision-making. We show that observed behavior in the experiment can be rationalized by introducing some noise in the decision making process. In particular, an agent quantal response equilibrium
(AQRE) organizes our data well. The QRE suggests a more nuanced view of the role of beliefs in this
environment.
Finally, we also investigate a simple extension of the basic model with cheap talk. We find that
allowing agents to send a cheap talk message improves coordination and boosts efficiency. In particular,
when agents send the same message they coordinate almost perfectly. In contrast, when agents send
7 The

theoretical analysis of static global games was initiated by Carlsson and Van Damme (1993b,a), and extended
byMorris and Shin (2003). A growing experimental literature investigates such games (Cabrales et al., 2007; Cornand and
Heinemann, 2014; Dahleh et al., 2012; Heinemann et al., 2004, 2009). A recent set of models adds repeated play to such
games (Angeletos and Werning (2006) and Angeletos et al. (2007)). The papers of Costain et al. (2005) and Shurchkov (2013)
address this literature experimentally. A related literature analyse pure information effects in games with endogenous moves
and correlated beliefs (Chamley and Gale (1994), Brindisi et al. (2009, see section 2.4), and Gul and Lundholm (1995)).
Brindisi et al. (2014, 2009) add complementarity in actions to this set-up.
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conflicting signals, the empirical results resemble those from the model without communication. Both of
these results are consistent with the equilibrium of the model with pre-play cheap talk.
The remainder of the paper is organized as follows. In the next section we describe the model. Section
three describes the design and the experimental implementation. Section four contains our analysis. The
last section concludes.

2

Model

2.1

The Bandwagon Game

We investigate a parameterized version of the bandwagon game with incomplete information introduced
by Farrell and Saloner (1985). We implement a version of the game with two players, i = {1, 2}, and
two stages, t ∈ {1, 2}.8 When referring to the generic player i, the other player will be referred to as the
player’s “match” and denoted by j.
In this game, players choose to either stay with an incumbent platform x or switch to an entrant
platform y. We denote the timing of the actions by xti and yit . The superscript specifies the stage in
which the action is chosen and the subscript indicates the player. Payoffs in the game only depend on
the outcome at t = 2 . For expositional purposes, we refer to action y and x as respectively and Go and
Stay. In addition, we refer to action y 1 —the choice Go in the first period—as a decision to Lead.
The game has the following structure :
0. Prior to first stage, nature draws a type θi for each player. Type draws are i.i.d from a uniform
distribution: θi ∼ U [0, 10]. Each player’s type is private information and is revealed to the player
but not to the player’s match.
1. In the first stage, players independently select action x1 or action y 1 . The choice of y 1 also commits
a player to y 2 . Players observe the stage 1 action of their match at the conclusion of the stage. A
player who observes that their match has chosen y 1 thus knows that action y 2 is played by their
match in the second stage.
2. In the second stage, players who chose x1 in stage 1 choose between x2 and y 2 . Players who chose
y 1 do not make a decision in the second stage. As in stage 1, decisions are taken independently.
A key feature of our implementation of the game is the choice of simple, linear payoff functions: πθi (x2i , x2j ) =
7; πθi (yit , x2j ) = αθi ; πθi (x2i , yjt ) = 5; πθi (yit , yjt ) = θi + 2. In our two main treatments, D and N , α = 1
and α = 1/2, respectively.9

2.2

Equilibrium

A strategy in the bandwagon game specifies an action in both stages of the game. Formally, a strategy
for player i consists of a mapping from θi to a first stage action and a mapping from θi and j’s first stage
action (either x1j or yj1 ) to a second stage action.
In the unique symmetric equilibrium of the game, players use a bandwagon strategy governed by the
thresholds θ and θ∗ . These thresholds divide the players into three strategic regions: A Stay range
[0, θ) in which players use s1 = (x1i , x2i ), a Lead range [θ∗ , 10] in which players use s2 = yi1 , and a Follow
8 The
9 The

general model generates analogous results for the n player, m stage game (as long as m > n).
parameterizations of the treatments and the associated predictions are presented in table 1.
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range [θ, θ∗ ) in which players use s3 = x1i , (x2i |x1j ; yi2 |yj1 ) .10 In addition to the bandwagon thresholds, we
identify the thresholds θ̄ and θ◦ . Threshold θ◦ denotes the point below which players prefer to coordinate
on x and above which players prefer to coordinate on y. θ̄ is the threshold above which s2 is a strictly
dominant strategy. Players with types greater than θ prefer a unilateral choice of Go rather than a joint
decision to Stay.θ̄ = 7 in the D treatment . There is no θ̄ threshold in the N treatment. The thresholds
are shown in figure 1.

Figure 1: Thresholds θ, θ◦ , θ∗ , and θ̄
The two strategically relevant thresholds, θ and θ∗ , are defined by indifference conditions.θ is defined as
the point of indifference between staying on x alone and a joint switch to y, that is πθ (x2i , yjt ) = πθ (yit , yjt ).
Given our specification of payoff functions, θ = 3. Since players with types less than θ prefer to stay on
x rather than even a joint move to y, s1 is strictly dominant in the Stay range.
Agents with types in the interval θ, θ face strategic uncertainty. Unlike players with dominant
strategies, these players face genuine trade-offs. In particular, players with types in the interval θi ∈ θ◦ , θ̄
prefer to coordinate on y but would choose x if they knew that their match was going to select x.11 These
are players that ex post will regret a decision to Go if their match chooses to Stay. For players in this
region, beliefs are critical. If a player is sufficiently optimistic that their match will also switch, then they
will Lead. Such players balance the benefits of leading, in the hope of promoting coordination on y, with
the cost of possibly ending up alone on y. In the unique equilibrium of the bandwagon game, θ∗ denotes
that point at which a player is indifferent between leading and following.
To compute θ∗ , assume that players use the bandwagon strategy with thresholds θ and θ∗ . Beyond
∗
θ , players lead while players in the region [θ, θ∗ ) choose to follow. Next, let θ∗ denote the point of
indifference above which players use s2 and below which they use s3 :
E [πθ∗ (s3 )] = E [πθ∗ (s2 )]
P(θj >

θ)πθ∗ (yit , yjt )

+ (1 − P(θj > θ)) πθ∗ (yit , x2j ) = P(θj > θ∗ )πθ∗ (yit , yjt ) + (1 − P(θj > θ∗ )) πθ∗ (x2i , x2j )

Using the payoff functions from the D treatment, this equation reduces to:
10 There

and




are only three combinations of actions that need to be compared: s1 , s2 , and s3 . We may disregard x1i , yi2

x1i , (yi2 |x1j ; x2i |yj1 ) since they are dominated by other combinations of actions. In the bandwagon equilibrium, when

a player chooses s3 it induces coordination on platform y if their match has a type in the range (3, 6]. In contrast, when
a player chooses action x1i , yi2 , the player forgoes the opportunity to induce
on y (without any
 favorable coordination

additional benefit when their match has a different type draw). Analogously, x1i , yi2 |x1j ; x2i , x2i |yj1 can never be an optimal
strategy because it guarantees miscoordination.
11 Symmetrically, players in the interval θ ∈ (θ, θ ◦ ) , prefer to coordinate on x but will choose y if their match chooses y.
i
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(10 − θ) ∗
θ
(10 − θ∗ ) ∗
θ∗
(θ + 2) + θ∗ =
(θ + 2) + 7
10
10
10
10
θ∗2 − 5θ∗ − 2θ = 0
The only positive root of this equation is θ∗ = 6. The bandwagon strategy (θ = 3, θ∗ = 6) is thus a unique
best response to itself. Moreover, any equilibrium strategy must have the threshold form: Regardless of
a player’s beliefs, the benefits of switching are non-decreasing in the player’s type θ. As a consequence, if
0
0
it is optimal for a player of type θ to switch in the first period, then it is optimal for any players θ > θ
to also switch in the first period. All types above θ∗ will therefore switch in the first period, and the
bandwagon strategy (θ = 3, θ∗ = 6) completely characterizes the symmetric equilibrium.12
2.2.1

Efficiency

The model produces two varieties of inefficiencies, Pareto and Kaldor-Hicks. The first type of inefficiency
arises when both players prefer y but have types below θ∗ . In this range, both players use s2 . Although
the players would prefer a joint switch to platform y, neither player “gets the bandwagon rolling,” and
they coordinate on x. Since the players would be better off if they could arrange a joint switch to y, we
refer to this as Pareto inefficiency.
The second type of inefficiency arises when the players prefer different platforms and coordinate on
the platform that yields lower social surplus. Given our specification of payoff functions, whenever the
sum of the players’ types is greater than 10, efficiency requires a joint switch to y. However, it is possible
for the the sum of type draws to be greater than 10 and yet the players coordinate on x. For instance, if
a player just below θ∗ meets a player just below θ◦ the players will coordinate on x since neither initiates
a switch. Similarly, even though it may be efficient to coordinate on x, it is possible for the players to end
up coordinated on y. This can happen if one player has a type just above θ∗ while the other has a type
just above θ̄. We refer to these cases as Kaldor-Hicks inefficient because joint surplus could be higher: If
the agents were able to make side-payments, they would prefer to coordinate on the other platform.

2.3

The Bandwagon Game with Communication

We also investigate a version of the bandwagon game with communication. The game is identical to
the basic model but with the addition of a cheap talk stage after the agents have observed their type θi
but prior to the first stage. The message space is mi = {xi , yi }. This allows players to announce their
preference for one of the platforms. Importantly, this message is non-binding and the players know this.
In equilibrium players with types below θ◦ prefer x and will send the message x while types above θ◦
prefer y and will send the message y.13 This enables a player to partially update their beliefs about their
match’s type.
If both players send the same message, this indicates that they have aligned preferences. In equilibrium, this eliminates Pareto inefficiency since players that send the same message will choose the same
action. In the case in which agents send conflicting signals, the agents use a threshold strategy analogous
to in the bandwagon game without communication. However, relative to the basic model, the probability
12 Generically, the existence of a unique symmetric equilibrium depends on some natural conditions on the payoff functions.
Of these conditions, the most important is a monotonicity requirement on the payoff functions such that the benefit of being
alone on a platform does not increase beyond the benefit of coordinating on that platform. This requirement is clearly
satisfied by our specification. In addition, under specific conditions there can exist specific asymmetric equilibria. However,
these can not occur with our specification.
13 It should be clear why truthful signalling is optimal: Since the message is costless, players should send the message
that promotes their highest payoff.
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that a match will follow, conditional on giving signal x, is lower than the unconditional probability.14 As
a consequence, the threshold θ∗ is higher in the game with communication.

3

Design

The design is organized around three treatments: Two treatments without pre-play communication, D
and N , and a single treatment with pre-play communication, S.
Our key results derive from a comparison of behavior in the D and N treatments. The D treatment
corresponds to the parameterization used in previous section. The N treatment is identical to the D
treatment except the payoff of unilaterally switching is reduced by half. Table 1b summarizes payoffs
and predictions for these treatments. The fourth and fifth columns in Table 1b indicate the regions in
which the best response to lead is, respectively, not dominant and dominant.
Payoffs
πθi (x2i , x2j )

πθi (x2i , yjt )

πθi (yit , x2j )

πθi (yit , yjt )

7
7
7

5
5
5

θi
θi /2
θi

θi + 2
θi + 2
θi + 2

D
N
S

(a)

Predictions
Thresholds

yi1 Best Response

θ̄

θ◦

θ∗

Not dominant

Dominant

3.0
3.0
3.0

5.0
5.0
5.0

6.0
7.3
6.2

θi ∈ [6.0, 7.0)
θi ∈ [7.3, 10.0]
θi ∈ [6.2, 7.0)

θi ∈ [7.0, 10.0]
None
θi ∈ [7.0, 10.0]

(b)

Table 1: Payoffs (1a) and predictions (1b) for D, N , and S (i = {1, 2} ; t = {1, 2})
The key theoretical difference between the D and N treatments is that θ∗ = 6.0 in the D treatment
and θ∗ = 7.3 in the N treatment. The other strategic threshold, θ, is the same in both treatments.
Because the only strategically relevant threshold that changes is θ∗ , a comparison of D and N provides
a clean test of the model. Our basic analyses compare the behavior of players in the strategic ranges
defined by the model (Stay, Follow, and Lead ). The model predicts that players who are in same type of
range to behave similarly while players in different ranges to behave differently.

3.1

The Belief effect

Although the model delivers identical predictions for the D and N treatments for types above θ∗ , the
relevance of beliefs for the decision to lead is distinctly different. In the N treatment, the decision to
lead is predicated on beliefs. In contrast, in the D-treatment for types θ > θ̄ = 7.0 the decision to lead is
dominant (see column five in table 1b). Comparison on players in the D and N treatment thus facilitates
14 The computations are analogous to those presented for the basic model, but take into account the partial updating that
results from observing the signal.
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a test of the behavioral impact of beliefs on leadership. Ex ante, it is not evident that a belief effect
should exist. However, if it does, a plausible alternative hypothesis is that players will switch less often
than when their best response depends on beliefs. In our model, this implies an incumbency bias.

3.2

The Complementarity effect

A key prediction of the bandwagon equilibrium is that players in the Follow range will choose the same
action in the second stage as their match chose in the first stage. We refer to this as a complementarity
effect. In particular, due to irreversibility, when a player’s match chooses y 1 , this resolves strategic
uncertainty in the second stage of the game. We expect that leadership of this type should powerfully
determine behavior because it eliminates the need for beliefs.
Our analysis compares stage two behavior of players in the three ranges—Stay, Follow and Lead —
conditioned on the stage one choice of their match. Of special interest is the difference between the
behavior of the players in the Stay and Follow ranges: When a player’s match chooses to Stay, players
in the two ranges should behave identically. However, when a player’s match leads, players in the two
ranges should make opposite choices. Hence, a direct measure of the complementarity effect maybe be
computed by comparing the difference of the Go frequency in the presence and absence of a leader in the
Stay and Follow ranges.

3.3

Communication

In the S treatment agents send a cost-free signal simultaneously, prior to taking their first stage action.
According to theory, access to a cost-free signal should eliminate Pareto inefficiency. We implement this
treatment with the same parameters as the D treatment. This allows a direct assessment of differences
in efficiency, including Pareto inefficiency. We compute overall measures of efficiency and also report the
prevalence of specific varieties of inefficiency.
Moreover, in contrast to most other studies, we examine the role of complmentarities in the presence
of conflicts on interest. For instance, players who prefer to remain on platform x will send the signal
that they intend to stay on this platform. However, if they are in the Follow range, they will Go if their
match leads. This preference flipping highlights the strength of complementarities in our setting.

3.4

Implementation and Procedures

All sessions were conducted in research lab of BI Norwegian Business school using participants recruited
from the general student population at the BI Norwegian Business School and the University of Oslo,
both located in Oslo, Norway. Recruitment and session management were handled via the ORSEE system
(Greiner, 2004). We ran five sessions per treatment with between 16 and 20 subjects per session. No
subject participated in more than one session. Ztree was used to program and conduct the experiment
(Fischbacher, 2007). Anonymity of subjects was preserved throughout.
On arrival, subjects were randomly allocated to cubicles in the lab in order to break up social ties.
After being seated, instructions were distributed and read aloud in order to achieve public knowledge of
the rules. All instructions were phrased in neutral language. Subjects were asked to choose either shape
Circle (that is, Stay) or shape Square (that is, Go). A particular goal was to avoid prioritizing one of
the actions as a default option.15 Sample instructions and screen shots are provided in the appendix.
Each session of the experiment began with two test games in which players could get acquainted
with the software. This was immediately followed by N − 1 games in which the players earned payoffs,
15 For instance, if subjects were asked “would you like to stay with the incumbent technology or switch to the entrant
technology?” this may have affected subject decisions due to connotations associated with technology or as a consequence
of incumbency biases.
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where N is the total number of participants in the session.16 In each game, subjects were matched with
one other subject, their “match”, according to a highway protocol. Every subject thus met every other
subject once and only once. Each game consisted of a single repetition of the two-player, two-stage game
with the rules and payoff functions outlined above. Subjects earned experimental currency units (ECU).
After the final game, accumulated earnings in ECU were converted to NOK, using a fixed and publicly
announced exchange rate. Subjects were paid in cash privately as they left the lab. On average subjects
earned 250 Norwegian Kroner (about 36 USD at the time). A session lasted on average 50 minutes.
Gameplay was formulated in the following fashion: At the beginning of each each new game, each
subject received a private number drawn from a uniform distribution on the interval (0, 10) with two
decimal points of precision. This number corresponds to the subject’s type θi . A dedicated screen was
used to display this information. Thereafter, subjects observed a 2 × 2 matrix with their own payoffs
from the four possible combinations of outcomes and a button to choose a first-stage action. The first
stage concluded after both subjects in the match had made their decisions. If both players chose to Go
in the first stage, they continue directly to the feedback and bypass the second stage.
The second stage began with a screen revealing the first stage actions of both subjects in the match.
Subjects who chose to Stay in the first stage then made their second stage decisions. If a subject’s match
chose Go in the first stage, then the subject observed a truncated 2 × 1 matrix in which the payoffs
conditioned on the match choosing Stay was removed. This reflects the fact that the player’s match has
committed to Go.
After all second stage decisions were resolved, the subjects moved to a feedback screen. The feedback
contained payoffs from the current game as well as a history of type draws, choices, and outcomes in all
previous periods.
The signal treatment S included an additional stage between the type draw stage and the first stage
action choice. In this stage, subjects chose between two messages “I choose circle” or “I choose square,”
which were then revealed to their match on a dedicated screen. Apart from this additional stage, the
screens and information were identical to those used in the two other treatments.

4
4.1

Results
First stage behavior

The first stage behavior of the players is consistent with the use of bandwagon strategies and the specific
quantitative predictions derived from the model. Figure 2 shows first stage behavior of subjects in the
D and N treatments. On the horizontal axis is a set of twenty bins, corresponding to 0.5 intervals over
subject types: The first bin includes subjects with types θ ∈ [0, 0.5), the second bin includes subjects
with θ ∈ [0.5, 1), etc. Each of the bins shows the proportion of subjects in the given range who chose
to switch in the first period. We interpret the vertical axis as the probability of switching in the first
period. The bubbles are scaled by the number of observations within a bin relative to the total number
of observations within a treatment.
The theoretical prediction for the first stage switching behavior is a step function at θ∗ : In the
equilibrium of the model, players with types below θ∗ Stay in the first period while those above θ∗ Go.
For each treatment, this threshold is indicated by a solid line. The plots in figure 2 illustrate that subjects
with low types tend to Stay in the first period while subjects with high types tend to Go. Moreover, the
frequency of switching increases steeply in the vicinity of θ∗ in both treatments. This is consistent with
the use of threshold—that is, bandwagon—strategies.
To formally assess the predictions of the model, we compare the behavior between treatments using
Wilcoxson Rank Sum tests. Using session level data, between treatment comparisons find no significant
16 Hence,

in a treatment with 20 participants, each participants played 19 rounds with payoffs.

8

Figure 2: First Stage Behavior
differences in behavior over the D and N treatments in either the stay range (W = 0.10; p = 0.92) or
in the follow range (W = 0.94; p = 0.12) (see tables 2 and 3 in the appendix). WRS tests also can not
reject equality of behavior in the vicinity of θ∗ , regardless of whether implemented by a test around or
just beyond this threshold (see tables 4 and 5 in the appendix). In contrast, we must reject the equality
of the treatments for players with high types. In the range [θ∗ , 10], subjects are less likely to Go in the
N treatment relative to the D treatment (W = 2.61; p > 0.01) (see tables 6 and 7 for slightly different
variations on this test).
The Belief Effect
The Decision to Lead When best responses are predicated on beliefs, this appears to undermine the
decision to lead. By design, in the D treatment there is a range of players for whom the decision to
lead is strictly dominant. This region is absent in the N treatment (see table (1b)). When we compare
the behavior of subjects between the D treatment and the N treatment, we find that players in the D
treatment with types above θ∗ switch at a much higher rate than similar players in the N treatment
(W = 2.61; p > 0.01). This holds in particular for players in the D treatment who have types above θ̄
and a dominant strategy to Lead (see table 7). Subjects in the Lead range of the D treatment choose to
Go 92 percent of the time. This is substantially higher than for players in the N treatment with high
types who do not have a dominant strategy and choose to Go about 71 percent of the time.
However, if we instead compare players with types just above θ∗ we cannot reject equality of behavior
in the D and N treatments (see table 8). Crucially, in this comparison, subjects in the D treatment
do not have a dominant action to Lead. The best response of these players is predicated on beliefs in
the same way as with analogous players in N treatment. This comparison holds if we compare the D
treatment subjects in the region [θ∗ , θ̄) with subjects anywhere in the Lead range of the N treatment
(W = 1.358; p > .175).17
17 This holds for a comparison of the range θ D ∈ (6, 7) with the range θ N ∈ (7.3, 10.0), as well as for a restricted
i
i
comparison using ten base points above the Go-treshold in both treatments to get a balanced set of data (i.e θiD ∈ (6, 7)
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We conclude that beliefs have a behavioral impact on the decision to lead. When best responses
are conditional on beliefs, subjects become more tentative and appear to “wait-and-see.”18 Although
inconsistent with the Bayesian equilibrium, it may be that these players avoid committing because they
value the option to coordinate.19
Strategic Uncertainty and the Cost of the Belief Effect Relative to the model, players with
types above θ∗ do not choose y 1 often enough. When these players fail to Lead in the first stage, they
forgo the opportunity to induce coordination on their favored platform. But how costly is the failure to
lead? To assess the impact on payoffs, we consider players who are in the Lead range but do not have a
dominant strategy.20 These are players who face genuine trade-offs but should, in equilibrium, choose y 1 .
If their match is in the Follow range, then a decision to Stay in the first stage will lead to lower payoffs
since it will (typically) foster coordination on the less preferred platform.21 These occurs in about 20%
of possible cases. Overall, a failure to Lead costs subject in the D treatments 1.6 points and players in
the N treatment 3.6 points.22

4.2

Second Stage Behavior

Figure 3 presents the second-stage behavior by treatment, conditional on the match’s action. The figure
includes only those subjects who take a second stage decision. On the horizontal axis is player type,
grouped in half unit bins, and on the vertical axis is the proportion of players that Go in the second
stage. The left panel presents the second stage behavior for subjects whose match stayed in the first stage
while the right panel presents the second stage behavior for subjects whose match chose to go in the first
stage. Data from the D treatment are presented as hollow bubbles and data from the N treatment
are presented as shaded bubbles. The size of the bubbles reflects the proportion of observations in a
bin relative to the total number of observations within a treatment 23 .The thresholds identified by the
equilibrium are marked by vertical lines: The solid black line denotes θ, which is identical for both
treatments. θ∗ is denoted by a short dashed black line for the D treatment (θ∗ = 6) while the same
threshold for the N treatment (θ∗ = 7.3) is denoted by a short dashed gray line. The last line, the long
dashed black line, denotes the threshold θ̄, above which subjects in the D treatment have a dominant
strategy to go. There is no equivalent threshold in the N treatment.
The Complementarity Effect
Complementarity has a strong effect on the eventual outcomes in the bandwagon game: The second stage
behavior of subjects is strongly shaped by the choice of their match in the first period. When subjects
are in the Follow range, subjects’ second stage choices are almost entirely determined by whether their
match chose to Stay or Go.
Players in the Follow range Players in the Follow range are players for whom the complementarity
effect is critical. When a subject in the Follow range has a match that stays in the first stage, the subject
also stays with high probability: In 92% of cases in the D treatment and in 93% of cases in the N
vs. θiD ∈ (7.3, 8.3)).
18 Duffy and Ochs (2012) observe a similar “wait-and-see” dynamic in a study of binary entry games.
19 Perhaps these are players who are sensitive to the regret associated with miscoordination on y.
20 These are players in the region θ ∈ [θ ∗ = 6, θ̄ = 7) in the D treatment and θ ∈ [θ ∗ = 7.3, 10] in the N treatment.
21 Players are in the F ollow range about 30% of the time in the D treatment and 43% of the time in the N treatment.
These percentages come from the uniform distribution and the ranges defined by the Bandwagon strategies. The actual
rates realized in the treatments were 35% and 43%.
22 This takes into account that in about 9% of cases players in the Follow range fail to follow.
23 The two treatments are scaled somewhat differently in order to improve legibility; a direct comparison of the size of the
bubbles across treatments is therefore somewhat distorted.
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Figure 3: Second Stage Behavior by Match Action
treatment. In contrast, when a subject in the follow range has a match that switches in the first stage,
the subject also tends to switch with a high probability: In 90% of cases in the D treatment and in 87%
of cases in the N treatment. Subjects in the Follow range essentially mirror the first stage action of
their match. This is evidence of the strength of the complementarity effect. Furthermore, WRS tests do
not identify differences in the behavior across treatments (see tables 13 and 14). This indicates that the
second stage actions are dictated by the bandwagon strategy rather than by idiosyncratic features of the
treatments. Iff we compare the difference between the Go frequencies of players in the Stay and Follow
regions when their match has chose to Lead, this difference is nearly identical across treatments (see
tables 15 and 16 in the appendix). The difference in switching probability between the Stay and Follow
regions is 0.86 percentage points in the D treatment and 0.81 percentage points in the N treatment.
To quantify the strength of the complementarity effect, we estimated a logistic regression for the
switching probability, with player type θ and dummies for the ranges (Stay and Follow ) as covariates.
Results show that the effect of the range is much stronger than type draw (although both are significant).
In terms of behavior, a player with a type just belowθ∗ is only somewhat more likely to switch than a
player with a type just above θ. In contrast, if the first stage choice of the match were to change from
Stay to Go, this makes it much more likely for a player in the Follow range to Go (PUT TABLES INTO
THE APPENDIX).
Players in the Lead range Although the model predicts that all subjects with types above θ∗ will
Go in the first period, some of these subjects fail to Go in the first stage. These are subjects who have
made “mistakes” relative to the equilibrium. Nevertheless, the optimal second stage behavior for these
subjects is easy to characterize: In the case when a player’s match chooses to Go, all players above θ = 3
should choose to Go in the second stage due to the complementarity effect. Otherwise, if a player’s match
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chooses to Stay in the first stage then only players who have dominant strategies should Go in the second
stage.24 This delivers clear predictions: Behavior should be identical in the D and N treatments when a
subject’s match chooses to Go. However, when a subject’s match chooses to Stay, all players in N should
stay while in the D treatment only subjects with types below θ = 7 should Stay (since subjects in D
with higher types have a dominant strategy to Go).
Consistent with the predictions, when a subject’s match has chosen to Go, subjects with types above
θ Go with high probability. In contrast, when a subject’s match chooses to Stay, behavior is less clearly
determined. However, consistent with the predictions, subjects with high types in the D treatment Go
in the second stage with higher probability than analogous subjects in the N treatment. This difference
is consistent with subjects in the D treatment realizing that they have a dominant strategy to Go.

First and Second Stage Behavior Summary
Comparing treatments D and N in the first stage, behavior is indistinguishable in the Stay and Follow
ranges; behavior is also indistinguishable when Go is a best response but not a dominant action. However,
contrary to the prediction of the model, players in the Lead ranges who have a dominant strategy to
switch do so at a much higher rate than players in the same range who do not have a dominant strategy.
We conclude that the model organizes the data well but that the need to condition the leader decision
on beliefs has a substantial, and statistically significant negative effect on leadership.
Second stage behavior testifies to the strong influence that sequential interaction has on coordination.
If a match choses Go in the first period, then nearly all subjects with types above θ choose to follow.
Conversely, if neither subject in a match choose to Go in the first period, then it is unlikely that they
will Go in the second period. In this environment, the complementarity effect is strong.

4.3

Quantal Response Equilibrium

Although the general predictions of the model are supported by the data, behavior is not uniformly
consistent with the sharp predictions of the bandwagon equilibrium. In particular, there is an asymmetric
pattern of first stage errors in the vicinity of θ∗ .25 Subjects just below this threshold choose Go at rates
that are too high. Moreover, the frequency of errors peaks at this point. This is true for both the D and
N treatments (this clearly evident from the smoothed trend shown in figure 9). In addition, the overall
level of error is, in general, higher in the N treatment than in the D treatment.
The second observation—that the level of errors is different between the treatments—may be explained
by the fact that agents in the N treatment do not have a dominant strategy (see section 4.1). In contrast,
the observation that there is an asymmetry of errors requires explanation. If the pattern of errors were
symmetric around θ∗ , this could be attributed to idiosyncratic mistakes in computation of the cutpoint
θ∗ . However, the asymmetry suggests these errors are systematic in nature.26
To explain this asymmetric pattern of errors we estimate the agent quantal response equilibrium
(AQRE) of the model (McKelvey and Palfrey (1998)). We motivate the use of the AQRE from the
observation that subjects who are nearly indifferent between Go and Stay in first stage are the subjects
who most often make mistakes. In contrast, subjects with extreme types, for whom mistakes are most
costly, rarely make errors. This is consistent with the core notion of a quantal response equilibrium:
The frequency of errors should be inversly related to the cost of erring. Moreover, the QRE approach is
24 There are of course beliefs that can support second stage switching. However, such beliefs require a large proportion
of players to switch in the second stage. This is not consistent with rational behavior nor with the observed switching
behavior. It should therefore be difficult for such beliefs to survive.
25 We mean “errors” relative to the theoretical model: If the model predicts that subjects should go with certainty, then
an 80% frequency of Go would be coded as a 20% error.
26 Supplementary materials Figure S.x contains a distributional plot of errors in the N and D treatments respectively.
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compelling because it requires that subjects beliefs are correct. The QRE therefore can answer whether
the observed asymmetry is consistent with an equilibrium with noisy decisions.
We estimate the AQRE on binned data (i.e. the empirically observed switching frequency in that
range) for the three decision nodes: The first stage decision and two second stage stage decisions that
relate to whether the match chose Stay or Go in the first stage. Specifically, we estimate the logit
formulation at each node:
eλūikGO (b)
bij (GO) = λū
(b)
e ihGO + eλūihST AY (b)
where i denotes the subject, k the decision node, b denotes the behavioral strategy, ū the conditional
expected payoff given the action (Stay or Go), and λ a fitted noise parameter. Technically, we perform
a fixed point iteration in which we loop through the QREs for each stage, taking behavior in the other
stages as given. We choose λ by minimizing the sum of squared differences between the empirical data
and the QRE estimates.27 We present the estimates in table 4, for λ estimated for each of the treatments
individually. The top row presents QRE estimates based on all the data and the bottom row presents the
QRE estimates based on the last half of the data; the left panels show the estimates for the D treatment
and the right panel the estimates for the N treatment. We choose to present the individually estimated
QREs because the treatments are quite different, both in terms of the costs of miscoordination (which are
higher for the N treatment) and in terms of the complexity of the environment (in the D treatment the
majority of the players have a dominant strategy whereas the majority of players in the N treatment have
only a conditional best response.). However, we also provide the jointly estimated QRE in the appendix
(figure 8). With joint fitting of the data, it is primarily the fit for high types in the N treatment that
suffers.
The QRE captures key features of the data. Crucially, it predicts an asymmetry in the switching
probability, with subjects with low types much less likely to make errors than subjects with high types.
Between treatments, the QRE also correctly predicts that there should be a rapid change in behavior
around the cutpoint θ∗ = 6 in the D treatment whereas behavior in the N treatment should change more
gradually. Furthermore, in the D treatment, the QRE also identifies that the switching frequency should
be stable for high type subjects; this is captured by the flat portion of the QRE mapping.
The feature most at odds with the QRE prediction is the too high rate of switching in the bin
θ ∈ [5, 5.5) . In fact, this deviation is exacerbated in the last 10 periods of the data (see the bottom
panels in the 4). We conjecture that this is related to the focal effect of 5. Not only does 5 define the
halfway point in the type draws, but it is the threshold above which a player who ends up alone would
prefer to be alone on the y platform rather than alone on the x platform (the payoff from ending up alone
is equal to 5 on x and equal θ on y).

4.4

Signal

Results for the signal treatment are based on a single session of 20 students. In the signal treatment,
there are four possible outcomes from the communication stage: Two outcomes in which the subjects
give the same signal, either Go or Stay, and the two outcomes in which the subjects give opposite signals.
We present the first-period results in figure 5.
The opportunity for pre-play communication enables players to update their beliefs about their
match’s type. If both subjects signal the same action, then both subjects should choose that action
in the first period. These results are shown on the diagonal. In the top left panel, we see that when
27 We fit the QRE via this method because of a pathological feature of the maximum likelihood estimation. Because the
QRE predicts essentially a zero probability for players in the Stay range to Lead (at least for reasonable values of λ), the
low, but non-zero, rate of switching causes the MLE to overestimate the amount of noise (that is, it picks a too λ). If we
instead fit the MLE based on only the data from type in the range [3, 10], then we recover estimates similar those we report
above.

13

Figure 4: AQRE and Data by Treatment and Periods
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Figure 5: First Stage GO by Signal
subjects with types below θ < θ◦ = 5 meet each other they nearly always signal stay and then stay in the
first period. Similarly, on the bottom right, we see that when subjects with types θ > θ◦ = 5 meet each
other they nearly always send the signal of switch and then switch in the first period. Relative to the D
and N treatments, the coordination success of subjects in the signal treatment is meaningfully higher.
On the off diagonal, we see the instances in which subjects sent conflicting signals. In this case, the
subjects should play bandwagon strategies similar to the D treatment, with the exception that θ = 6.2
in the S treatment. The pattern of behavior is similar to the D treatment: subjects with a dominant
strategy switch as predicted (respectively θ < θ and θ > θ) and there is an overeagerness for subjects just
below θ∗ to Go. Comparison of the D and S treatments suggests, therefore, that the information effect
from communication improves coordination whenever subjects have the same preferred platform.

4.5

Efficiency

The different treatments affect the incentives and ability of subjects to coordinate. Figure 6 presents
the empirical and theoretical efficiency of each treatment, computed as the fraction of the maximum
possible payoffs.28 The realized efficiency is highest in the S treatment and lowest in the N treatment.
In addition, relative to the model, subjects earn less in the N treatment than in the D treatment.
The critical comparison is between the S treatment, the treatment with communication, and the D
treatment. These treatments have an identical parameterization and differ only in regard to the presence
of the cheap talk stage. As can be seen in figure 5, subjects in the S treatment coordinate effectively in
the first period when they send the same message. But how much better off are these players relative to
the same players in the D treatment? To assess this, we compare the realized efficiency of subjects in the
S treatment who send the same signal with subjects in the D treatment who, if they had an opportunity
28 The maximum efficiency is computed as the payoff that would be realized if a social planner chose the subjects’ actions
to maximize total efficiency, the theoretical efficiency is computed as the payoff that would be realized if subjects played
the bandwagon equilibrium, and the empirical efficiency is the average payoff from the choices that subjects actually play.
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Figure 6: Efficiency
to send a message, would send the same message. We find that the ability to send a message increases
payoffs by 6 percentage points, from 89% to 95% of the maximum. Communication .

5

Conclusion
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Figure 7: First Stage, Last Half of Periods

Appendix
Figures
First Stage Behavior Figure 7 presents the same plot as figure 2, but based on only the last half of
periods in each treatment. The main difference from the plot in the main text is an increased frequency
of switching for subjects in the D treatment with types in the range [5, 5.5).
Quantal Response Equilibrium Figure

Wilcoxon Tests
First Stage Comparisons
Comparison of D and N treatment in the Stay Range (Table 2). Two-sample Wilcoxon ranksum (Mann-Whitney) test can not reject equality of switching frequency in the stay range, θ ∈ [0, θ = 3],
in the D and N treatments: W = 0.1,p > 0.92.
Comparison of D and N treatment in the Follow Range (Table 3). Two-sample Wilcoxon rank¯ ∗ ],
sum (Mann-Whitney) test can not reject equality of switching frequency in the follow range, θ ∈ [θ,θ
in the D and N treatments: W = 0.94,p > 0.35.
Comparison of D and N treatment in the vicinity of θ∗ (Tables 4 and 5). Two-sample Wilcoxon
rank-sum (Mann-Whitney) test can not reject equality of switching frequency in the vicinity of θ∗ in the
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Figure 8: QRE, Joint estimate of lambda

Session
1
2
3
4
5
Mean
Std

D
0.04
0.08
0.00
0.08
0.02
0.04
0.04

N
0.07
0.04
0.01
0.03
0.05
0.04
0.02

Table 2: θD ∈ [0, θ = 3) vs. θN ∈ [0, θ = 3)

21

Session
1
2
3
4
5
Mean
Std

D
0.36
0.22
0.22
0.33
0.24
0.27
0.07

N
0.18
0.23
0.12
0.24
0.29
0.21
0.06

∗
∗
Table 3: θD ∈ [θ = 3, θD
= 6) vs. θN ∈ [θ = 3, θD
= 7.3)

Match Stay
Session
D
N
1
0.89 0.51
2
0.53 0.55
3
0.62 0.38
4
0.74 0.68
5
0.76 0.69
Mean
0.71 0.56
Std
0.14 0.14

Match Go
Session
D
1
0.92
2
0.69
3
0.73
4
0.76
5
0.85
Mean
0.79
Std
0.09

N
0.71
0.57
0.44
0.78
0.74
0.65
0.14

∗
∗
=
= 6, 7) vs. θN ∈ [θN
Table 5: θD ∈ [θD
7.3, 8.3), W = 1.34,p > 0.17

Table 4: θD ∈ [5, 7) vs. θN ∈ [6.3, 8.3), W =
1.57,p > 0.12
D and N treatments:

Comparison of D and N treatment for the Go range (Tables 6 and 7). Two-sample Wilcoxon
rank-sum (Mann-Whitney) test rejects equality of switching frequency in the GO range for the D and N
treatments:
STUFF
∗
∗
= 7.3 (Table 9). Two-sample
= 6 with N treatment below θN
Comparison of D above θD
∗
Wilcoxon rank-sum (Mann-Whitney) test for D treatment θ ∈ [θ = 6, 7) and N treatment θ ∈ [θ∗ =
6.3, 7.3): W = 2.61,p = 0.009. Test rejects at the 1% level equality of behavior between the not dominant
switching region in D and the follow region of the N treatment.
∗
∗
Comparison of D below θD
= 6 with N treatment above θN
= 7.3 (Tables 10 and 11). Twosample Wilcoxon rank-sum (Mann-Whitney) test for D treatment θ ∈ [θ∗ = 5, 6) and N treatment
θ ∈ [θ∗ = 7.3, 8.3): W = −0.313,p = 0.75. Cannot reject equality of the follow region for the D treatment
and the not dominant go region just above the cut point in the N treatment.
However, if we expand the regions of analysis farther from the cut point, behavior in these two regions
is clearly different. Two-sample Wilcoxon rank-sum (Mann-Whitney) test for D treatment θ ∈ [θ∗ = 4, 6)
and N treatment θ ∈ [θ∗ = 6.3, 8.3): W = −2.611,p = 0.009. Can reject equality of the follow region for
the D treatment and the not dominant go region just above the cut point in the N treatment.
∗
Comparison of D above θ̄D = 7 with N treatment above θN
= 7.3 (Table 12). Two-sample
∗
Wilcoxon rank-sum (Mann-Whitney) test for D treatment θ ∈ [θ = 7, 8) and N treatment θ ∈ [θ∗ =
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Match Stay
Session
D
N
1
0.94 0.77
2
0.83 0.71
3
0.91 0.63
4
0.86 0.73
5
0.90 0.70
Mean
0.89 0.71
Std
0.04 0.05

Match Go
Session
D
1
0.94
2
0.87
3
0.97
4
0.89
5
0.92
Mean
0.92
Std
0.04

∗
∗
Table 6: θD ∈ [θD
= 6, 10] vs. θN ∈ [θN
=
7.3, 10], W = 2.61,p > 0.01

N
0.79
0.78
0.74
0.69
0.68
0.74
0.05

Table 7: θD ∈ [7, 10) vs. θN ∈ [8.3, 10], W =
2.61,p = 0.01

7.3, 8.3): W = 0.4,p = 0.016. Reject equality of dominant go region for the D treatment and the not
dominant go region just above the cut point in the N treatment.
Second Period Comparisons
Comparison of D and N treatment stage 2 Follow Range (Table 14 and 13). Two-sample
Wilcoxon rank-sum (Mann-Whitney) test for D treatment θ ∈ [θ̄ = 3, θ∗ = 6) and N treatment θ ∈ [θ̄ =
3, θ∗ = 7.3): When the match chose stay in the first period W = 0.522,p = 0.60; when the match chose
to go in the first periodW = 1.786,p = 0.07. So cannot reject equality of between the D treatment and N
treatment in the follow region in both the case when the matches choose go and when the match chooses
stay in the first period.
Comparison of difference between stay and follow range for D and N treatment below
(Table 15 and 16). Two-sample Wilcoxon rank-sum (Mann-Whitney) test for difference between stay
and follow range for the D and N treatments conditional on the match’s first stage action. This difference
is computed as the difference in the frequency of switching between the follow range and the stay range.
When the match chose to stay we cannot reject equality, W = 1.149,p = 0.25; and we the match chose
to go we cannot reject equality W = 1.778,p = 0.08. This means that the effect of the match’s choice is
consistent across treatments.
Session
1
2
3
4
5
Mean
Std

D
0.92
0.69
0.73
0.76
0.85
0.79
0.095

N
0.71
0.57
0.44
0.79
0.74
0.65
0.14

∗
∗
Table 8: θD ∈ [θD
= 6, 7) vs. θN ∈ [θN
= 7.3, 8.3)
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Session
1
2
3
4
5
Mean
Std

D
0.92
0.69
0.73
0.76
0.85
0.79
0.095

N
0.33
0.52
0.29
0.56
0.65
0.47
0.15

∗
∗
Table 9: θD ∈ [θD
= 6, 7) vs. θN ∈ [θN
= 6.3, 7.3)

Session
1
2
3
4
5
Mean
Std

D
0.84
0.40
0.52
0.72
0.63
0.62
0.17

N
0.71
0.57
0.44
0.79
0.74
0.65
0.14

∗
∗
= 7.3, 8.3)
Table 10: θD ∈ [θD
= 5, 6) vs. θN ∈ [θN

Session
1
2
3
4
5
Mean
Std

D
0.47
0.28
0.27
0.45
0.32
0.35
0.09

N
0.79
0.67
0.60
0.73
0.69
0.69
0.07

∗
∗
Table 11: θD ∈ [θD
= 4, 6) vs. θN ∈ [θN
= 7.3, 9.3)

Session
1
2
3
4
5
Mean
Std

D
0.97
0.78
0.93
0.83
0..98
0.90
0.09

N
0.71
0.57
0.44
0.79
0.74
0.65
0.14

∗
∗
Table 12: θD ∈ [θD
= 7, 8) vs. θN ∈ [θN
= 7.3, 8.3)
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Match Stay
Session
D
N
1
0.02 0.08
2
0.12 0.06
3
0.03 0.08
4
0.10 0.05
5
0.13 0.07
Mean
0.08 0.07
Std
0.05 0.01

Match Go
Session
D
1
0.88
2
0.89
3
0.92
4
0.92
5
0.89
Mean
0.90
Std
0.02

∗
∗
Table 13: θD ∈ [θD
= 3, 6) vs. θN ∈ [θN
=
3, 7.3)

N
0.9
0.86
0.84
0.85
0.88
0.87
0.03

∗
∗
Table 14: θD ∈ [θD
= 5, 6) vs. θN ∈ [θN
=
3, 7.3)

Match Stay
Session
D
N
1
0.03 0.02
2
0.09 0.01
3
0.03 0.03
4
0.02 0.05
5
0.09 0.05
Mean
0.05 0.03
Std
0.03 0.02

Match Go
Session
D
1
0.85
2
0.79
3
0.86
4
0.89
5
0.89
Mean
0.86
Std
0.04

∗
∗
Table 15: θD ∈ [θD
= 3, 6) vs. θN ∈ [θN
=
3, 7.3)

N
0.79
0.80
0.77
0.84
0.86
0.81
0.04

∗
∗
Table 16: θD ∈ [θD
= 5, 6) vs. θN ∈ [θN
=
3, 7.3)
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Data
Joint
D
N

Correct Go
0.79
0.79
0.78

Correct Go & Followed
0.72 (0.91)
0.79 (1.00)
0.71 (0.91)

Follow Error
6.51
9.17
5.24

∆Payoff
3.28
1.59
3.61

Table 17: Strategic Timing

Strategic Timing
Strategic timing relates to the decision about when to take an action. In the Bandwagon game, the
subjects for whom the strategic timing decision is most difficult are the players in the vicinity of the first
stage switching threshold θ∗ . These are player who would like to coordinate on Y but would prefer stay
on X if they knew that their match would stay with X. These are players in the range [5, 7) in the D
treatment and [5, 10] in the N treatment. Of these players, the bandwagon equilibrium stipulates that
those players just beyondθ∗ should switch in the first stage. These are players for whom the probability
that their match will switch is great enough either because they meet another player in the same region
or because they meet a player in the follow range who is induced to follow in the second stage. It is in
this latter case that the strategic timing decision has meaning. That is, in the D treatment the strategic
timing decision to switch in the first period is critical for players in the range [θ∗ = 6, 7) when they meet
a player in the range [θ = 3, 6). The same region for players in the N treatment relates to players in the
region [θ∗ = 7.3, 10) when meeting players in the region [θ = 3, 7.3).
To get a measure of how successful players are in taking the strategic timing decision, we tabulate the
frequency with which players in the relevant ranges encounter a player in the follow range and choose—
correctly according to the model—to switch in the first period. Next we tabulate the frequency with
which players take the correct strategic timing decision and the matched player does in fact follow (we
also include in parentheses the proportion of times the match follows relative to the number of times that
the first player takes the correct decision). As a check, we also include the rate at which the matched
player in the follow range switches when the player does not switch in the first period—we see that a
switch by a player in the follow range is unlikely if their match does not initate a switch in the first
period. Finally, as a crude measure of the importance of correctly taking the strategic timing decision,
we list the average payoff from correctly taking the strategic timing decision relative to the case when
the players do not switch end up coordinating on X:

Errors
Figure 9 shows the empirical error frequency in 0.1 unit bins along with a think black black line which is a
0.5 unit moving average of the error frequencies.This plot shows the asymmetric pattern of errors around
the cut point and the generally higher level of errors in the N treatment relative to the D treatment for
players with higher types.

Logistic Regression
Table presents the predicted switching probabilities for players in the follow range, conditional on treatment and whether a player’s match switched in the first stage, based on a set of logistic regression (see
table CROSS REFERENCE).
Table CROSS REFERENCE presents the results from four logistic regressions based on treatment,
D or N, and whether a player is in the Go or Follow range. In all four cases, the dependent variable is
the choice to Go or Stay in the second period and the independent variables are the action of the player’s
match and the player’s own type. Data consists of those players who did not switch in the first period
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Figure 9: First Stage Errors

Figure 10: Predicted Switching Probabilities in the Follow Range
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D
Treatment
N

Match
Go
Stay
Go
Stay

Match’s Action
5.25*** (0.000)
-0.27 (0.541)
4.71*** (0.000)
1.51*** (0.006)

Type
1.26*** (0.000)
0.19 (0.494)
0.50*** (0.004)
0.04 (0.891)

Table 18: Logistic regression of second stage actions
Treatment
Empirical:Max
Empirical:Model

D
0.89
0.89

S
0.95
0.97

N
0.86
0.89

Table 19: Efficiency relative to the maximum
for the all periods. The data that are presented are the estimated coefficients and, in parentheses, the
associated p-values.
As can be seen from the table, player’s in the Follow range are strongly influenced by the match’s
choice of action. In contrast, when players are in the Stay range, the impact of the other player’s action
is smaller in terms of magnitude and, in the case of the D treatment, is not significant. In addition, a
comparison of the size of the coefficient shows that the match’s action has a stronger effect on a player’s
decision than their type although, contrary to theory, type does appear to affect switching probabilities
somewhat (see, again, table CROSS REFERNCE).

Efficiency
In table 19 we compare the outcomes between players in the S treatment who send the same message
with those in the D treatment who, if they had the opportunity to send messages, would send the same
message (that is, when both players have types below 5 or when both players have types above 5). We
also include the same data from the N treatment. However, because the N treatment has different
parameters, a comparison with this treatment is less directly relevant. Th table shows the ratio of the
average empirical payoff per pair relative to the average maximum payoff per pair. The third row of
the table shows the ratio of the average empirical payoff per pair relative to the payoff predicted by the
theoretical model. A comparison of the first two columns shows that when players have an opportunity
to signal, they on average increase their payoffs, both measured relative to the maximum payoff and to
the model predicted payoff.
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Appendix. Instructions for baseline treatment
INSTRUCTIONS
You are going to participate in an experiment financed by the Department of Economics at BI and the
Norwegian Research Council.
You will earn money. How much you earn depends on the decisions you make, as well as on the decisions
made by other subjects.
All interactions are anonymous and are performed through a network of computers. The administrators
of the experiment will not be able to observe your decisions during the experiment.
There are 20 subjects participating in the experiment. All participants are in this room. They have all
been recruited in the same way as you and are reading the same instructions as you are for the first time.
It is important that you do not talk to any of the other subjects in the room until the experiment is over.

In the experiment you will earn points. At the end of the experiment, you will be paid in Norwegian
Kroner (NOK) based on your total earnings in points from all the games of the experiment. The exchange
rate from points to NOK is:

1 point = 1,25 NOK

The more points you earn, the more cash you will receive.
DESCRIPTION OF THE EXPERIMENT
The experiment consists of 19 games. In each game, you are randomly matched with another participant
(your “match”). You will be matched with each participant once and only once.
Each game has an identical structure and consists of two stages:
• First stage: In the first stage, you select either action CIRCLE or action SQUARE. If your action
is SQUARE in the first stage, then your action is SQUARE in the second stage as well.
Your match faces an analogous first-stage decision between action CIRCLE and action SQUARE.
After you and your match have selected actions, you observe your match’s action and your match
observes your action. This concludes the stage.
• Second Stage: In the second stage, there are two possibilities:
◦ If your action in the first stage is CIRCLE then you again select between action CIRCLE and
action SQUARE.
◦ If your action in the first stage is SQUARE then you do not make a second-stage selection:
Your second stage action is SQUARE.
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Your match has the same options: If your match selected CIRCLE in the first stage, then he/she selects
again. Otherwise, your match’s second stage action is SQUARE.
At the conclusion of the second stage, you observe your match’s action and your match observes your
action. Points are allocated based on which of the four combinations of actions occurs. The four combinations are:
1. Your action is CIRCLE and your match’s action is CIRCLE
2. Your action is CIRCLE and your match’s action is SQUARE
3. Your action is SQUARE and your match’s action is CIRCLE
4. Your action is SQUARE and your match’s action is SQUARE
The payoff structure is discussed in the next section.
After points are allocated, the game is concluded.
Payoff structure
At the beginning of each game, the software in the machine draws a random number between 0.00 and
10.00. Each number in the interval 0.00 to 10.00 has an equal probability of being drawn.
This random number determines your payoffs in that game and that game only. You observe this number
before you choose any actions.
Specifically, your payoff structure takes the following form:

Your
Your
Your
Your

action
action
action
action

is
is
is
is

CIRCLE and your match’s action is CIRCLE:
CIRCLE and your match’s action is SQUARE:
SQUARE and your match’s action is CIRCLE:
SQUARE and your match’s action is SQUARE:

Your payoffs (in points)
7
5
Your random number
2+Your random number

The software in the machine also draws a separate random number between 0.00 and 10.00 for your
match. Again, each number in the interval 0.00 to 10.00 has an equal probability of being drawn. This
random number determines the payoffs for your match. Your match observes this number before he/she
makes any decisions.
Your match’s payoff structure takes the following form:

Your
Your
Your
Your

action
action
action
action

is
is
is
is

CIRCLE and your match’s action is CIRCLE:
CIRCLE and your match’s action is SQUARE:
SQUARE and your match’s action is CIRCLE:
SQUARE and your match’s action is SQUARE:

Your match’s payoffs (in points)
7
5
Your match’s random number
2+Your match’s random number

In other words, your payoffs and the payoffs of your match only differ due to differences in your random
numbers.
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Information
Your payoff structure is revealed to you at the beginning of the game. You observe the points associated
with each possible combination of actions before making a selection in the first stage.
In addition, prior to making your choice in the second stage, you observe the first-stage action of your
match.
However, you never observe your match’s payoffs.
Your match has similar information: Your match observes his/her own payoffs at the beginning of the
game and observes your first-stage action prior to the second stage. But your match never observes your
payoffs directly.
At the end of each game, historical statistics are presented. These statistics show the decisions made in
each of the games that have been played. It also shows your profits from each game, as well as your total
accumulated profits.
EARNINGS
After the last game is completed, your earnings in points are converted to Norwegian Kroner at the stated
exchange rate. Your earnings will be paid in cash as you exit the lab.
TEST GAMES
We run two “test games” before we start the experiment. You do not earn points in these test games.
However, the test games allow you to familiarize yourself with the screens used in the experiment.
Are there any questions?
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Figure 11: Stage 0. Random Number

Screenshots
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Figure 12: Stage 1. First Decision
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Figure 13: Screen 2. Both Stay
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Figure 14: Screen 2. Match Go
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Figure 15: Screen 3. Feedback
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