
NBER WORKING PAPER SERIES

PEER ADVICE ON FINANCIAL DECISIONS:
A CASE OF THE BLIND LEADING THE BLIND?

Sandro Ambuehl
B. Douglas Bernheim

Fulya Ersoy
Donna Harris

Working Paper 25034
http://www.nber.org/papers/w25034

NATIONAL BUREAU OF ECONOMIC RESEARCH
1050 Massachusetts Avenue

Cambridge, MA 02138
September 2018, Revised March 2022

We are especially grateful to Michalis Drouvelis and the people at the Birm-ingham Experimental 
Economics Laboratory for letting us perform our experimental sessions at their facilities. We also 
thank James Choi, Florian Ederer, Glenn W. Harrison, and the audiences at various seminars and 
conferences for helpful comments and discussions. David Zuckerman provided excellent research 
assistance. This research has been approved by the Stanford IRB in protocol 31364. We 
gratefully acknowledge funding from the Alfred P. Sloan foundation (grant number 
G-2017-9017) and from the Stanford Department of Economics. The views expressed herein are 
those of the authors and do not necessarily reflect the views of the National Bureau of Economic 
Research.

NBER working papers are circulated for discussion and comment purposes. They have not been 
peer-reviewed or been subject to the review by the NBER Board of Directors that accompanies 
official NBER publications.

© 2018 by Sandro Ambuehl, B. Douglas Bernheim, Fulya Ersoy, and Donna Harris. All rights 
reserved. Short sections of text, not to exceed two paragraphs, may be quoted without explicit 
permission provided that full credit, including © notice, is given to the source.



Peer Advice on Financial Decisions: A case of the blind leading the blind?
Sandro Ambuehl, B. Douglas Bernheim, Fulya Ersoy, and Donna Harris 
NBER Working Paper No. 25034
September 2018, Revised March 2022
JEL No. D03,D12,D69,G02

ABSTRACT

We investigate the impact of peer interaction on the quality of financial decision making in a 
laboratory experiment. Face-to-face communication with a randomly assigned peer significantly 
improves the quality of subsequent private decisions even though simple mimicry would have the 
opposite effect. We present evidence that the mechanism involves general conceptual learning 
(because the benefits of communication extend to previously unseen tasks), and that the most 
effective learning relationships are horizontal rather than vertical (because people with weak 
skills benefit most when their partners also have weak skills). The benefits of demonstrably 
effective financial education do not propagate to peers.

Sandro Ambuehl
Department of Economics
University of Zurich
Bluemlisalpstrasse 10
Zurich, ZH 8006
Switzerland
sandro.ambuehl@econ.uzh.ch

B. Douglas Bernheim
Department of Economics
Stanford University
Stanford, CA 94305-6072
and NBER
bernheim@stanford.edu

Fulya Ersoy
Loyola Marymount University
Department of Economics
1 LMU Drive 
University Hall 4216
Los Angeles, CA 94043
fulya.ersoy@lmu.edu

Donna Harris
Department of Economics
University of Oxford
Manor Road Building, Manor Road
Oxford OX13UQ
UK
donhatai.harris@economics.ox.ac.uk

A data appendix is available at http://www.nber.org/data-appendix/w25034



1 Introduction

When making financial decisions, people often seek advice from family and friends rather than from
experts.1 This tendency is most prevalent among those with low levels of financial sophistication,
due in part to their mistrust of other information sources and avoidance of professional advisors
(Collins, 2012; Helman et al., 2013). A large literature shows that these social interactions affect

personal financial choices, but there is little direct evidence about the extent to which they improve
or degrade the quality of decision making (Hastings et al., 2013, also see Section 2).

Unfortunately, within any group of family and friends, even the most financially knowledgeable
individual may have little or no actual expertise. In addition, the financially unsophisticated deci-
sion makers who turn to peers are typically ill-equipped to evaluate the advisor’s qualifications, or
to distinguish between good and bad advice. The practice of relying on peers for financial advice
therefore raises the concern that people may receive and credit poor advice – in other words, that
the blind may (mis)lead the blind.

To complicate matters further, optimal financial decisions depend on preference characteristics
that vary from one person to the next, such as patience and risk aversion. The problem of learning
from peers becomes more challenging when preferences enter the mix (see, e.g. Gagnon-Bartsch,
2017, for a formal model). To the extent informal advice simply encourages mimicry, it can be
highly suboptimal even when the advisor happens to make the right choice for themselves, be-
cause their preferences may differ from those of the advice-seeker. To benefit from peer-to-peer
communication, people must be able to either (i) separate principles from preferences and apply the
principles based on their own preferences, or (ii) recognize and mimic those with better information
and similar preferences.

In this paper, we study the effect of peer advice on the quality of financial decision making in a
laboratory experiment with face-to-face interaction. The choices we study require an understanding
of some simple financial principles, but they also implicate personal preferences. In contrast to our

1For example, Benartzi and Thaler (1999) surveyed recently hired staff at the University of Southern California
about decisions pertaining to their pension plans and found that most of them did not consult anyone other than their
family members. See also Bernheim (1998); Lusardi (2003, 2008); van Rooij et al. (2011); Lusardi and Mitchell (2014).
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approach, previous studies that speak to the effects of peer communication on the quality of financial
decision making typically employ tasks with dominant alternatives, which remove preferences from
the mix, thereby artificially simplifying the problem of social learning (Hvide and Östberg, 2015;
Haliassos et al., 2020).

We use a laboratory experiment for three reasons. First, it allows us to measure decision qual-
ity cleanly in domains that implicate preferences.2 Second, it offers opportunities for introducing
controlled variation in conditions and for monitoring communication, both of which facilitate an
examination of the mechanisms through which peer effects operate. Third, through the exogenous
assignment of treatments and peers, we avoid well-known econometric challenges associated with
the measurement of peer effects in observational data (Manski, 1993). While one might worry that
people would spend less time on decisions in the laboratory than in the real world, empirical evi-
dence suggests otherwise. A survey of non-faculty staff at the University of Southern California,
for instance, revealed that 58 percent of respondents spent less than one hour — the duration of
many economic experiments — determining their contribution rates and asset allocations for their
retirement savings plans (Benartzi and Thaler, 1999).

In our experiment, subjects make decisions concerning investments that accrue compound in-
terest. Optimal choices depend on subjects’ idiosyncratic time preferences. We compare subjects
in a Communication treatment with others in a Solitary treatment. In both treatments, subjects
start by making decisions about investments in private. Next, those in the Communication condi-
tion take part in a face-to-face discussion with a randomly assigned peer about similar investments,
while those in the Solitary condition study the same investments on their own. Subjects then make
additional decisions in private. A third treatment, Indirect Education, mirrors the Communica-

tion treatment, except that, before speaking with a randomly matched peer, half of the subjects
view an educational video about compound interest that demonstrably improves the quality of their

2We assess the quality of decision making using the notion of Deliberative Competence developed by Ambuehl
et al. (2020), which accommodates differences in preferences (unlike dominance-based approaches). See Section 3.1
for details. Bernheim and Taubinsky (2018) explain how this approach relates to and differs from other approaches.
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decisions. This treatment allows us to assess whether the benefits of an effective educational inter-
vention propagate through social interactions.

Our analysis consists of four parts. We begin by asking whether peer interaction can improve
the quality of individual decision making in a setting where optimal choices vary widely due to
preference heterogeneity. We find that communication is, on average, beneficial, especially for
those with relatively little financial sophistication, who are more likely to rely on family and friends
in practice. To be clear, we do not claim that peer interaction is always beneficial. Indeed, the
literature appears to offer counterexamples.3 Instead, our study shows that people can benefit from
such interaction even under unfavorable circumstances (specifically, when objectives differ).

How do people manage to derive these benefits? The next two parts of our analysis investigate
mechanisms. The second part asks whether these mechanisms involve specific learning or general
learning. In this context, specific learning refers to the possibility that people emerge from peer
interaction with solutions to the particular decision problems they discussed. In contrast, general
learning refers to the possibility that, through peer interaction, people acquire a portable concep-
tual understanding of a class of decision problems that allows them to solve new problems more
successfully. To answer this question, we structure our experiment so that subjects make a collec-
tion of decisions after discussing a subset of them. We find that the improvement in the quality of
decision making due to peer communication is roughly the same for the decision problems subjects
discussed, and for the ones they did not discuss. We conclude that the pertinent mechanisms involve
general learning rather than specific learning.

The third part of our analysis asks whether the underlying mechanisms involve vertical or hor-
izontal learning relationships between peers. In a perfectly vertical relationship, information flows
from the informed to the uninformed: either one person teaches another (a teacher/pupil relation-

3For example, Kaustia and Knüpfer (2012) show that entry into stock market investing is greater following periods
in which peers have higher returns, which suggests that peers may encourage return-chasing. Relatedly, Escobar and
Pedraza (2019) find that inexperienced students in classrooms undergoing a large-scale financial education initiative
overestimate the value of active trading if they are exposed to peers with large returns on single trades. Heimer (2016)
shows that peers can amplify the disposition effect because people are unwilling to concede losses in front of others. Our
experiment does not encompass distortions resulting from concern for social image because decisions and consequences
are private.
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ship) or one person serves as an exemplar for another (a role-model/follower relationship). In a
perfectly horizontal relationship, peers work together as equals to solve problems or arrive at ap-
plicable principles.4 According to the vertical learning hypothesis, the better the decision quality
of the discussion partner, the larger the beneficial effect of peer communication on a subject’s own
decision quality. In contrast, according to the horizontal learning hypothesis, communication is
more effective between people who appreciate each others’ gaps in knowledge, reasons for confu-
sion, and preferred pace; consequently, the benefits from communication may be largest when peers
are most similar, even when greater similarity implies lower skill.5 Consistent with the horizontal
learning hypothesis, we find that people in the bottom half of the decision-skill distribution expe-
rience greater improvements when interacting with others in the bottom half than when interacting
with others in the top half. Qualitative analysis of subjects’ discussions supports this interpretation,
in that similarly skilled partners appear to discuss each problem in greater depth.

The fourth part of our analysis asks whether peer-to-peer communication can augment the ef-
fects of beneficial financial education interventions that target limited numbers of consumers by
propagating their effects through the population. Based on the preceding discussion, two coun-
tervailing mechanisms may be at work. On the one hand, consumers who received an effective

education intervention (treated consumers) acquire new skills, which they may transmit to others.
On the other hand, an effective treatment reduces the similarity between treated and untreated indi-
viduals, potentially hindering the transmission process. Treated individuals may also have greater
difficulty communicating recently acquired conceptual knowledge.

We use an education intervention that demonstrably improves the quality of decision making for
treated subjects. Overall, communication with a treated peer is no more beneficial to untreated par-
ticipants than communication with an untreated peer. However, there is an important qualification.
Communication with a treated peer is more beneficial for decision problems the pair discussed,

4A sizable experimental literature finds that when groups make collective decisions, they often perform better than
individuals (see Kerr and Tindale (2004) and Charness and Sutter (2012) for reviews). Whether the benefits translate
to private decisions is unclear.

5Hoxby and Weingarth (2005), Booij et al. (2016), and Feld and Zölitz (2017) document effects consistent with
this mechanism.
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and less beneficial for decision problems the pair did not discuss. This finding suggests that the
beneficial effects of communicating with a treated partner are mostly attributable to specific rather
than general learning. An analysis of the content of conversations provides corroborating evidence
that the intervention reduces the subjects’ perceived similarity. It also shows that subjects spend
more time discussing a decision heuristic highlighted in the education intervention (the Rule of 72)
and less time discussing general conceptual principles (how compound interest works).

The remainder of this paper proceeds as follows. Section 2 reviews related research. Section
3 explains the design of our experiment. Section 4 describes our data and performs preliminary
analyses. Section 5 addresses each of the four questions featured above and presents our main
results. Finally, Section 6 explores policy implications and concludes.

2 Related literature

This work relates to three strands of literature. The first concerns peer effects in financial decision
making.6 Notable studies include Duflo and Saez (2003); Hong et al. (2005); Kaustia and Knüpfer
(2012); Bursztyn et al. (2014); Beshears et al. (2015); Cai et al. (2015); Frydman (2015); Hvide
and Östberg (2015); Heimer (2016); McCartney and Shah (2017); Ko and Pirinsky (2018); Escobar
and Pedraza (2019); Ouimet and Tate (2020); and Arrondel et al. (2020).

Our contribution to that literature is fourfold. First, while much of the literature documents
directional behavioral effects, we study the quality of financial decision making, which we measure
in a precise and theoretically rigorous way, within a domain that implicates preferences. Second,
we study peer effects in a controlled laboratory setting, thereby identifying causal influences and
investigating associated mechanisms in greater detail and under weaker identifying assumptions
than existing work.7 Third, we distinguish between a peer’s baseline competence and recently

6See Mobius and Rosenblat (2014) for a general review of social learning in economics.
7Two studies offer related evidence concerning mechanisms. Bursztyn et al. (2014) examine peer effects among

Brazilian investors. They find that these investors both learn from each other and mimic each others’ asset holdings.
Similarly, Arrondel et al. (2020) studies how social interactions affect stock market participation among a representative
sample of French investors. Using survey data, they provide evidence of both mechanisms, but especially for the
learning channel.
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acquired skills, showing that people have little ability to transmit the latter. Fourth, we provide
causal evidence on the role of peers’ characteristics.8 Our paper is most closely related to Haliassos
et al. (2020), which finds that proxy measures of financial decision-making quality are higher among
refugees in Sweden when neighbors have economics or business education, but only when the head
of the household is educated or male. They infer that the underlying mechanism involves knowledge
transfer rather than mere imitation. Our use of a laboratory experiment permits us to deploy a more
theoretically robust and quantitatively precise measure of decision-making quality, and to measure
causal effects by creating the necessary exogenous variation in conditions.

The second related strand of literature concerns financial education; see Hastings et al. (2013)
and Lusardi and Mitchell (2014) for reviews, and Fernandes et al. (2014) Miller et al. (2015) and
Kaiser et al. (2021) for meta analyses. Some have argued for targeting interventions at influencers
and relying on social diffusion to leverage the effects of financial education (see, e.g., Haliassos
et al., 2020; Ouimet and Tate, 2020). Because the indirect beneficial effects of education in our ex-
periment arise from mimicry rather than from improved conceptual understanding, our experiment
calls the effectiveness of many such diffusion strategies into question. Beneficial diffusion may
be limited to the transmission of descriptive information and narratives; it appears that conceptual
decision strategies are less likely to propagate through social networks.9

Third, we contribute to an experimental literature on peer effects in learning. Our paper is
most closely related to Kimbrough et al. (2020), which finds that peer-teaching improves learning
about Sudoku puzzles, but that ability-tracking has a detrimental effect. In contrast, Boudreau and
McCubbins (2010) find that providing subjects taking a mathematics test with polls of their peers’

8Our laboratory findings have a few observational counterparts. Ouimet and Tate (2020) find that employees
who are poorly (highly) informed about employee stock purchase plans for U.S. public firms are most influenced by
others who are poorly (highly) informed. Ko and Pirinsky (2018) find that sociability within a county promoted more
conservative demand for housing and more stable real estate prices during the 2008 housing bubble, particularly when
the number of financially sophisticated residents in an area was high.

9Haliassos et al. (2020) conclude that a social multiplier amplifies the effects of education. However, they identify
this effect based on whether peers happen to be educated. Consequently, they cannot rule out the possibility that the
multiplier effect pertains to characteristics that are correlated with education, rather than with education itself.
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beliefs about the correct answers leads them to perform less well.10 One important difference from
the current study is that tasks involving puzzles and math problems do not implicate preferences.

3 Design

As shown in Table 1, all subjects complete three stages of decision making, numbered 0, 1, and 2.
Subjects experience two interventions, numbered 1 and 2, interleaved between the three decision
stages. The first intervention involves either financial education or a placebo documentary. The
second intervention involves either communication or solitary contemplation.

We randomly assign each subject to one of three experimental conditions. The first, Solitary,
provides a baseline: subjects view the placebo documentary between stages 0 and 1 and engage
in solitary contemplation between stages 1 and 2. The second, Communication, departs from the
Solitary condition by randomly pairing subjects and introducing communication between Stages
1 and 2. The communication focuses on specific decision tasks, labeled Discussed. The third,
Indirect Education, is the same as the Communication treatment, except that it replaces the placebo
documentary with financial education for one member of each pair.

We also assign each subject to one of two roles, distinguished according to whether the Dis-

cussed tasks appear in stage 1 or stage 2. We refer to those who performed the Discussed tasks in
stage 2, after any communication, as Receivers (role 𝐴), and to those who performed them in stage
1, before any communication, as Senders (role 𝐵).11 Note, however, that communication can flow
in either direction, or not at all. Also notice that, in the Solitary treatment, all subjects are in role
𝐴. Our analysis focuses on role 𝐴 subjects.

We evaluate the effects of communication by comparing the change in outcomes from stage 1 to
stage 2 for subjects assigned to the Communication and Solitary conditions. Because we focus on
Receivers (role 𝐴), we can distinguish between effects on choices in tasks that are familiar to their

10As we focus on communication in pairs, our experiment differs from the literature on social learning (e.g.
Bikhchandani et al., 1992; Banerjee, 1992; Weizsäcker, 2010; Eyster et al., 2018) which considers (mis-)learning from
others in larger networks.

11We do not explicitly inform subjects of these roles.
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discussion partner (the Discussed tasks), and choices in tasks that neither partner has previously
seen. We evaluate the effects of education on the educated by comparing the change in outcomes
from stage 0 to stage 1 for Senders receiving education versus Senders not receiving education.
We evaluate the indirect effects of education on social contacts by comparing the change in out-
comes from stage 1 to stage 2 for Receivers (who never receive education) in the Indirect Education

condition versus those in the Communication condition.
In the following subsections we provide details concerning the tasks, the interventions, and

implementation.

3.1 Tasks and measures of decision quality

Each round of decision making elicits valuations for a future reward. There are three different
types of decisions. Decisions in the simple frame require the subject to choose between a sure
number of tokens 𝑉 paid the day of the experiment, and 𝑥 tokens received in 𝑡 days. Decisions
in the complex frame are similar, except that the future reward 𝑥 is framed as a compound-interest
accruing investment: “We will invest 𝑦 tokens in an account with 𝑟% interest per day. Interest
is compounded daily. We will pay you the proceeds in 𝑡 days.” Ancillary decisions are similar
to complexly framed decisions, but subjects decide between the investment and a sure number
of tokens paid in 𝑡 days. Accordingly, each ancillary decision has a single correct solution that
is independent of the subject’s preferences. In each case, the subject’s valuation is the number
of tokens 𝑉 that leaves her indifferent between the tokens and the future reward. We elicit the
indifference point through once-iterated multiple decisions lists that vary the comparison amount,
𝑉 .12

Measures of decision quality The simply and complexly framed valuations allow us to assess the
quality of decision making using the Deliberative Competence method of Ambuehl et al. (2020).
Intuitively, someone who fully understands the consequences of her decisions should make the

12The comparison amounts range from 0 to 109 tokens. The first list in each round has a resolution of 10 tokens;
the second list in each round has a resolution of 1 token. Appendix A.4 presents screenshots of the decision screens.
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same choice in substantively equivalent decision problems even if they are framed differently. The
absolute value of the difference in valuations across equivalent simply and complexly framed tasks
therefore provides a natural measure of decision quality. Ambuehl et al. (2020) show that one can
interpret this difference as the maximal welfare loss a subject incurs by having to make a choice in
the complex frame rather than in the simple frame, as judged by the preferences she reveals in the
simple frame, for which the consequences of choices are transparent (the normative benchmark).

A potential reservation concerning conventional methods of Behavioral Welfare Economics is
that conclusions may be sensitive to other biases outside the scope of the analysis. In the present
experiment, one might worry that biases such as time inconsistency or an excessive suspicion that
the experimenter will renege on promised future payments corrupt choices in both frames. If so,
then choices in the simple frame do not reveal “true preferences.” Lipsey and Lancaster (1956)
reasoned that the right way to handle these types of issues is to analyze all distortions (here, biases
affecting valuations) and all remedies for them simultaneously. Because of the practical challenges
that approach presents, the overwhelming preference of economists, as revealed by research in this
area, is to analyze policies one at a time. Indeed, the dominant strategy is to treat the decision mak-
ing apparatus as flawless except with respect to the bias targeted by the policy one seeks to evaluate.
But the data are not in fact generated by an otherwise faultless decision process. Hence, there is no
reason to think that solutions derived in this manner are desirable, as Lipsey and Lancaster (1956)
pointed out in a related setting with multiple distortions. Nor can one coherently paste together
solutions for different biases derived in this way, because each solution implicitly assumes that the
other solutions are unnecessary.

To address this difficulty, Ambuehl et al. (2020) introduce idealized welfare analysis. This
approach requires the analyst to conduct welfare analysis pertaining to an intervention that seeks
to address a particular bias under the assumption that other biases will be (but have not yet been)
addressed through other policies, such as financial incentives, nudges, and commitment devices.
When adopting this perspective, the analyst acknowledges that other biases infect the observed data,
but does not contemplate using the policy of interest to treat them, because that policy is just one
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component of a broader effort to diagnose and correct flaws in decision making. Idealized welfare
analysis is useful because it provides a conceptually coherent framework for compartmentalizing
policy analysis. It permits analysts to arrive at an overall solution to multiple interacting problems
by solving them one at a time.

Implementation of idealized welfare analysis might appear challenging because the welfare con-
cept pertains to behavior in the counterfactual scenario for which all other biases are removed, rather
than to observed behavior, which other biases may infect. However, Ambuehl et al. (2020) prove
that, under reasonably general conditions, their measure of Deliberative Competence (the absolute
difference in valuations across the simple and complex frames), which is based on observed choices
(without the other biases removed), approximates the idealized welfare effect (with the other biases
removed), up to an invariant multiplicative scalar. In this sense, welfare measures based on the
Deliberative Competence method are robust with respect to certain types of biases, known and
unknown, outside the scope of the analysis that may corrupt choices in the simple frame.

Table 2: Task parameters.
Task set Complex1 Complex2 Discussed

Investment duration: 72 days
Daily interest rate 3% 1% 2%
Principal {3, 7, 11} {12, 28, 44} {6, 14, 22}
# of doublings 3 1 2

Investment duration: 48 days
Daily interest rate 3% 4.5% 1.5%
Principal {6, 14, 22} {3, 7, 11} {12, 28, 44}
# of doublings 2 3 1

Task parameters Each complexly framed task specifies three parameters: investment duration,
daily interest rate, and principal. As shown in Table 2, our investigation involves three sets of these
tasks, labelled Complex1, Complex2, and Discussed. Each of these sets includes two subsets of
three tasks. Each subset involves a single combination of the investment duration and the interest

11



rate, which we present with three different principal amounts in order to increase statistical power.
All payments are denominated in tokens, which are worth £0.20 each.

The Deliberative Competence method, which we use to measure decision quality, requires us to
compare valuations in the complex frame to valuations in the simple frame. Because each invest-
ment in Table 2 compounds to approximately 24, 56, or 88 tokens over either 48 or 72 days, there
are a total of 6 equivalent simply framed prospects. Subjects provide valuations for a similar set of
6 prospects in each stage (0, 1, and 2). To avoid showing subjects the same set of simply framed
prospects three times, we vary the future rewards slightly from one stage to the next.13 Each set of
ancillary tasks, Anc0 and Anc1, includes elicitations for three prospects.14

Order of Decision Tasks In addition to depicting the experiment’s overall structure (summarized
above), Table 1 displays the order in which subjects in the various roles and treatments complete
the sets of simply framed, complexly framed, and ancillary tasks.

The purpose of Stage 0 is to establish baselines for financial knowledge and valuations of simply
framed rewards. Accordingly, all subjects perform the Anc0 and Simple tasks.

The purpose of Stage 1 is to evaluate financial knowledge, valuations of simply framed tasks,
and valuations of complexly framed tasks after the first intervention. Tasks include Anc1, Simple,
and a set of complexly framed tasks – Complex1 for subjects in role 𝐴, and Discussed for subjects
in role 𝐵. We assess the effects of the intervention on financial knowledge by comparing choices
in Anc0 and Anc1.

The purpose of Stage 2 is to elicit valuations of simply framed tasks and complexly framed tasks
after communication or contemplation. Tasks include Simple, Discussed and Complex2 for subjects
in role𝐴 and Simple, Complex1 and Complex2 for subjects in role𝐵. Comparisons between assessed
Deliberative Competence (the discrepancies between simply and complexly framed choices) in
Stages 1 and 2 allow us to determine the extent to which the second intervention affects decision

13Specifically, future rewards with a 72-day delay are (26, 59, 90), (25, 58, 92), and (24, 57, 91) in Stages 0, 1, and
2, respectively. The corresponding rewards with a 48-day delay are (24, 58, 89), (24, 57, 90), and (25, 58, 91).

14The parameters of problems in set Anc0 in the format (duration, interest rate, principal, future reward) are given by
(18, 8, 22, 88), (36, 4, 6, 24), and (54, 4, 7, 56). For set Anc1, they are (18, 4, 12, 24), (36, 6, 7, 56), and (54, 2.67, 22, 88).
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making quality. For subjects in role 𝐴, we can separately evaluate the effects on the quality of
decision making for tasks they have discussed (Discussed) and for tasks they have not previously
seen (Complex2).

In all stages, we intermingle decisions in an individually randomized order. Substantively equiv-
alent simply framed and complexly framed decision tasks are never identified as such.

3.2 Interventions

Communication Subjects in the non-solitary conditions physically move next to a randomly as-
signed partner to engage in private face-to-face communication. We ask them to discuss specific
financial decisions. To facilitate these conversations, we distribute six sheets to each pair, each de-
scribing one of the complexly framed tasks in the Discussed set.15 Each subject in role 𝐵 has made
decisions concerning the investments on the decision sheets (in Stage 1) before conversing with
their partner. Subjects in role 𝐴 have not seen these tasks before the conversation.16 We recom-
mend that subjects use 15 minutes for discussion, but they are free to end the discussion whenever
they like, and can continue with the experiment once they are done. To help subjects break the ice,
we ask them to note two questions they plan to ask their partner, and two pieces of advice they may
want to give. We provide no explicit incentives for engaging in discussion, but we remind subjects
they will complete 18 additional decision tasks in private, which may include the ones we ask them
to discuss; consequently, there is a substantial chance that their payment will be determined by one
of those decisions. All decision problems are numbered so that subjects can check whether they
have seen a problem before. We unobtrusively record all communication, and subjects are aware
that we do so.

15The following is an example. “Decision Task 10. We will invest 6 tokens at 2% for 72 days, compounded daily.
You will get whatever is in the account after that time. How many tokens would we have to give you today, so you
would be just as happy with receiving those tokens today as with receiving the proceeds in the account in 72 days?”
The problem described on every sheet shares this same structure.

16The purpose of this design feature is to ensure that the advice given by those who have received financial education
reflects prior efforts to apply the education to their own financial decisions. In practice, adult financial education
generally occurs through the workplace, and companies typically provide it to assist with imminent financial decisions,
such as those pertaining to retirement investments. Thus, those who have received this education typically have had a
chance to apply it, and presumably speak to others from that experience.
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Subjects in the Solitary treatment receive the same discussion sheets as all other subjects, but are
asked to consider the investments in private. Nonetheless, at the outset of the experiment, we inform
all subjects, including those in the Solitary treatment, that they will discuss the financial investments
with a peer. Unbeknownst to the subjects, in the Solitary treatment that conversation occurs only
after all decisions are completed. This design feature serves to hold constant the effort subjects
expend on their decisions in anticipation of having to discuss them with someone else. Accordingly,
our design isolates the effects of communication per se, and is unconfounded by the fact that the
mere expectation of communication may cause some individuals to pay greater attention.17

Education intervention The education intervention we employ in the Indirect Education con-
dition consists of videos of narrated slide presentations and practice questions with personalized
feedback. The slides and narration are based on the section concerning compound interest from a
popular investment guide, The Elements of Investing: Easy Lessons for Every Investor, by Malkiel
and Ellis (2013). It focuses on the rule of 72, a simple method for approximating the time it takes
for an investment to double. The narration is verbatim from the text (with a few minor adjustments),
while the slides summarize key points.18 See Appendix A.1 for details.

3.3 Implementation

All instructions are displayed on screen and explained via an audio recording to minimize exper-
imenter effects.19 Subjects proceed at their own pace. They begin with a short video recording
of one of the authors (Bernheim), vouching that we will pay subjects exactly the amount and at
precisely the time we promise them.

17In a preliminary version of the Solitary treatment, subjects did not anticipate that they would communicate with
anyone. The quality of financial decision making was generally lower, presumably because these subjects lacked the
social motivation for good decision making that was present in the other treatments. Iyengar and Schotter (2008),
Blanes i Vidal and Nossol (2011), and Kuhnen and Tymula (2012) document related attempts to save face.

18Experiment B of Ambuehl et al. (2020) uses the same intervention. To maximize effectiveness, we tested several
versions using a series of pilot experiments on Amazon Mechanical Turk.

19The instructions are reproduced in Appendix C.
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Because people typically have access to computational tools when making financial decisions,
we provide each subject with a calculator that includes a function for exponentials.20 Subjects know
from the outset that, at the end of the experiment, we will select one of their decisions at random,
and that the selected decision will determine their payment in Amazon gift cards.21 Accordingly,
subjects have incentives to choose carefully in every decision.

Additional elements of the experiment include tasks that allow us to assess subjects’ compre-
hension of the mechanics of multiple decision lists, as well as survey questions designed to elicit
psychological characteristics, financial literacy, accounts of their decision-making processes, and
views about their partners. See Appendix A.2 for details.

4 Data Collection and Preliminary Analysis

Data Collection Our subjects are undergraduate students at the University of Birmingham, UK.22

University students comprise an important demographic group whose members are just beginning
to make important personal financial decisions. However, many of them may be ill-equipped to do
so: a mere 45% of our sample correctly answer three standard financial literacy questions (Lusardi,
2008). Students are also a target demographic group for many financial education interventions.23

We ran sessions from Fall 2015 to Spring 2016.24 On average, sessions lasted 124 minutes, and
subjects earned £26.55, including a £12.5 participation fee. We restrict our analysis to subjects who

20Typically, people also have access to the internet. However, Lusardi and Mitchell (2011) find that only about 20%
of a representative sample make use of these tools for real financial decisions, and the web-based experiment in Am-
buehl et al. (2020) finds that an equally small proportion of experimental subjects use these tools for their experimental
decisions.

21We opted for payment in the form of Amazon gift cards because they simplify the disbursement of delayed pay-
ments.

22We chose the University of Birmingham because the subject pool is large and diverse in terms of mathematical
skills. We are grateful to Michalis Drouvelis for facilitating our use of the Birmingham Experimental Economics
Laboratory.

23In the UK, financial literacy education for students aged 11-16 became part of the National Curriculum in Septem-
ber 2014, as part of citizenship requirements (House of Commons Library, 2016). Given their ages and the timing of
the study, the subjects in our sample were not affected by this policy.

24See Appendix A.3 for details.
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demonstrated comprehension of the experimental procedures (87.12%, or 460 of 528 subjects).25

Among those subjects, 99 in the Communication treatment, 89 in the Indirect Education treatment,
and 75 in the Solitary treatment participated as Receivers (in Role 𝐴). Appendix B.1 presents
summary statistics.

Temporal Discounting We first present summary statistics on choices in the simple and complex
frames. To compare behavior across rewards of different sizes, we normalize valuations. Specif-
ically, if the future reward associated with decision problem 𝑑 is given by 𝑥, and if 𝑉 𝑓

𝑗,𝑑 denotes
individual 𝑗’s valuation in decision problem 𝑑 with framing 𝑓 ∈ {𝑠𝑖𝑚𝑝𝑙𝑒, 𝑐𝑜𝑚𝑝𝑙𝑒𝑥}, we define
subject 𝑗’s normalized valuation as 𝛿𝑓𝑗,𝑑 =

𝑉 𝑓
𝑗,𝑑

𝑥
.26

Figure 1 shows a histogram of within-subject averages of normalized valuations among Re-
ceivers. Panel A displays within-subject averages for decisions in the simple frame, separately for
Stage 1 and Stage 2. The vast majority of subjects display discount rates lower than 1. Pooling
across stages, the average subject values £1 at £0.87 on average if it is paid with a delay of 48 days,
and at £0.85 if it is paid with a delay of 72 days (with a population-level standard deviation of
£0.25 in both cases).27 These discount factors are comparable to those in the literature on discount-
ing over similarly brief time frames (Frederick et al., 2002). Crucially, the Deliberative Competence
approach we employ to measure decision quality yields valid measures of idealized welfare losses
even if these choices reflect not only normatively valid discount rates, but also ancillary decision-
making imperfections such as present bias or exaggerated concerns that the experimenter will not
follow through on the promised delayed payment.

Panel B shows the distribution of valuations in complexly framed tasks, again averaged across
all decisions in Stages 1 and 2, respectively. Valuations are significantly more dispersed than in the

2590.78% of Senders and 85.67% of Receivers passed the initial comprehension check. We retain subjects who
passed the check even if they were paired with subjects who did not, since the quality of communication does not
depend on understanding the experimental procedures. Despite our precautions, four subjects participated twice. These
subjects may have had multiple accounts in the participant management system. We identify these subjects by their
email addresses, which they had to supply to receive payment via Amazon gift cards. For these subjects, we retain only
the data from their first session.

26Because we elicit valuations using multiple price lists, they are interval-coded. We use interval midpoints.
27The respective figures are 0.87 and 0.84 for Stage 1, and 0.89 and 0.86 for Stage 2. Analogous statistics for

subjects in the role of Sender are similar.
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simple frame, with lower averages of £0.78 and £0.75 for the 48 and 72 day timeframes, respectively.
The fact that mean valuations are lower in complexly framed tasks than in simply framed tasks is
consistent with exponential growth bias, the well-established tendency to underestimate compound
interest (Stango and Zinman, 2009). Tellingly, complexly framed valuations in Stage 2 are higher
and more tightly concentrated than in Stage 1, as one would expect if the intervening communication
improved decision quality.

Deliberative Competence We measure the quality of subjects’ decision making by assessing
their Deliberative Competence (Ambuehl et al., 2020). Given normalized valuations 𝛿𝑐𝑜𝑚𝑝𝑙𝑒𝑥𝑗,𝑑 and
𝛿𝑠𝑖𝑚𝑝𝑙𝑒𝑗,𝑑 , we define Deliberative Competence as 𝑐𝑗,𝑑 = − |

|

|

𝛿𝑐𝑜𝑚𝑝𝑙𝑒𝑥𝑗,𝑑 − 𝛿𝑠𝑖𝑚𝑝𝑙𝑒𝑗,𝑑
|

|

|

. With this sign conven-
tion, a higher number indicates greater Deliberative Competence. To interpret the magnitude of
𝑐𝑗,𝑑 , suppose a subject is willing to pay £0.8 for a complexly framed investment that she would
value at £1 if she properly understood her opportunity set. In that case, 𝑐𝑗,𝑑 = −0.2. If we are will-
ing to interpret the subjects’ choices in the simple frame as normatively valid, we would conclude
that she is vulnerable to a maximum welfare loss of £0.20 per dollar due to her deficient command
of compound interest. If we are unwilling to accept choices in the simple frame as normatively
valid due to suspicion that other biases are present, we can nevertheless adopt an idealized welfare
perspective and conclude that, in a setting with effective remedies for other bias, the subject would
be vulnerable to a maximal welfare loss equal to 20 percent of the dollar-equivalent value of the
opportunity, as Ambuehl et al. (2020) show.

Panel C of Figure 1 shows a histogram of Deliberative Competence averaged over all decisions
in Stage 1 for Receivers. The distribution is skewed, with a mean of −0.26 and a median of −0.18.
The first and third quartiles are−0.42 and−0.04, respectively. Deliberative Competence is virtually
perfect (between 0 and −0.01) for 10% of subjects.
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Figure 1: Distributions of valuations and Deliberative Competence
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Notes: Panels A and B: Distribution of normalized valuations for tasks in the simple frame (Panel
A) and the complex frame (Panel B), censored at 2 to increase resolution. Panel C: Distribution of
Deliberative Competence in Stage 1, censored at -1 to increase resolution. In all panels, we display
within-subject averages across all relevant decisions for Receivers.
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5 Main Analysis

Our analysis proceeds in four parts. We first study the overall effect of communication with a ran-
domly assigned peer on the quality of financial decision making (Section 5.1). We then examine
mechanisms. We investigate whether the beneficial effects of communication reflect genuine learn-
ing, or are merely a consequence of subjects’ ability to identify high-competence peers and mimic
their choices without comprehending the underlying concepts (Section 5.2). We also study how the
effectiveness of communication depends on the relative financial sophistication of the subjects and
their partners (Section 5.3). Finally, we investigate whether the effects of beneficial financial edu-
cation propagate through peer-to-peer communication (Section 5.4). In all regressions, we include
controls for subject characteristics. Specifically, our controls consist of gender, age, age-squared,
ethnicity indicators, an indicator for whether English is the subject’s first language, an indicator for
whether the subject is an international student, and indicator variables for whether the subject lives
in a rural, suburban, or urban area. Appendix Sections B.2 and B.3 show that our results are robust
with respect to the inclusion of additional control variables, and to the omission of controls.

5.1 Overall Effect of Communication on Decision-Making Quality

We begin by studying whether communication about financial decisions is helpful, harmful, or
haphazard (a case of the blind leading the blind).

Panel A of Figure 2 displays the levels of Deliberative Competence across Stages 1 and 2 sepa-
rately for the Solitary and Communication treatments. While competence increases slightly in the
Solitary treatment, the improvement in the Communication treatment is substantially larger.28 In
our experiment, communication with a randomly selected peer has a clear beneficial effect on the
quality of decision making.

To formalize this result, we estimate regressions in which the dependent variable measures the
extent to which a subject’s Deliberative Competence changes between Stage 1 (which precedes

28The increase in Deliberative Competence within the Solitary condition does not necessarily reflect learning. An
alternative explanation is that Stage 2 employs a different set of decisions than Stage 1.
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Figure 2: Overview of results.
A. Overall effect of communication.
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B. Effect on discussed problems. C. Effect on new problems.
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D. Effect on Receivers in top half E. Effect on Receivers in bottom half
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Notes: The panels depict average Deliberative Competence in Stage 1 and Stage 2 for different
groups of Receivers, and for different types of questions. Estimates control for demographics; dis-
played levels pertain to the average subject. See Tables 3 and 4 for associated regression estimates.



Table 3: Effect of communication.

(1) (2) (3) (4) (5a) (5b) (6a) (6b)
VARIABLES Improvement in Receivers’ Deliberative Competence

before / after communication
Benchmark simply framed choices Contemp. Stage 0 Contemp. Stage 0 Contemporaneous Stage 0
Set of decision problems

Discussed Yes Yes Yes Yes No Yes No Yes
New Yes Yes No No Yes No Yes No

Counterfactual mimicry No No Yes Yes No No No No
Improvement in Solitary 0.021 0.000 0.014 -0.010 0.014 0.027 -0.007 0.007

(0.018) (0.019) (0.026) (0.027) (0.021) (0.022) (0.021) (0.022)
Row A: Communication

Improvement 0.066** 0.068** -0.107** -0.070 0.065** 0.068** 0.067** 0.069**
(compared to Solitary) (0.028) (0.028) (0.049) (0.048) (0.028) (0.029) (0.028) (0.030)

Row B: Indirect Education
Improvement 0.073*** 0.067** 0.008 0.033 0.047 0.099*** 0.041 0.093***
(compared to Solitary) (0.028) (0.028) (0.047) (0.048) (0.029) (0.030) (0.029) (0.031)

p-values
Communication = Indir. Educ. 0.788 0.972 0.039 0.050 0.263 0.519 0.396 0.341
Discussed = Not-discussed 0.885 0.918

if Sender uneducated
Discussed = Not-discussed 0.006 0.006

if Sender educated
Difference in differences 0.005 0.004

Observations 3,156 3,156 1,572 1,572 526 526
Subjects 263 263 262 262 263 263

Notes: Improvement in Deliberative Competence from Stage 1 to Stage 2. Based on all subjects in the role of Receiver.
Estimates in the Improvement in Solitary row indicate the average level of improvement for a Receiver in the Solitary
condition. Subsequent rows show the additional improvement from communication and indirect education. All re-
gressions control for initial skills and demographic characteristics. See Appendix B.2 for additional specifications.
The dependent variable in Columns (3) and (4) is the hypothetical improvement in Deliberative Competence we would
observe if all Receivers blindly mimicked their matched Sender’s choices in discussed complexly framed tasks. All
other columns use actual improvements. Columns(1)-(4) present OLS regressions with standard errors clustered by
subject. Columns (5a) and (5b), as well as (6a) and (6b), each present estimates of a two-equation SUR regression. In
the latter regressions, we average improvement within each task set to obtain a single pair of observations per subject.
∗𝑝 < 0.1,∗∗ 𝑝 < 0.05,∗∗∗ 𝑝 < 0.01.



communication) and Stage 2 (which follows communication). We consider changes rather than
levels to difference out individual-level heterogeneity in Deliberative Competence and thus obtain
more precise estimates. Specifically, we pair each complexly framed decision 𝑑 in Stage 2 with the
unique complexly framed decision 𝑑′ in Stage 1 that has the same time frame and (approximately)
the same future value, and we let 𝑐𝑗,𝑑,1 and 𝑐𝑗,𝑑′,2 denote the measures of Deliberative Competence
corresponding to these decisions. We then define 𝑗’s improvement on task 𝑑 as Improvement𝑗,𝑑 =

𝑐𝑗,𝑑,2 − 𝑐𝑗,𝑑′,1.

This procedure yields 12 observations per subject, one for each complexly framed decision
in Stage 2. We run an OLS regression of this outcome variable on treatment indicators, using
data on Receivers, pooling across discussed decisions (the Discussed set) and novel decisions (the
Complex2 set):

𝐼𝑚𝑝𝑟𝑜𝑣𝑒𝑚𝑒𝑛𝑡𝑗,𝑑 = 𝛽0 + 𝛽1𝐶𝑜𝑚𝑚𝑢𝑛𝑖𝑐𝑎𝑡𝑖𝑜𝑛𝑗 + 𝛽2𝐼𝑛𝑑𝑖𝑟𝑒𝑐𝑡𝐸𝑑𝑢𝑐𝑎𝑡𝑖𝑜𝑛𝑗 +𝑋𝑗Γ + Φ𝑑 + 𝜖𝑗,𝑑 (1)

In addition to the subject characteristics listed at the beginning of this section, the vector of
subject-specific controls 𝑋𝑗 includes Receivers’ preexisting levels of financial skills (measured by
their decisions in the Anc0 and Anc1 sets, which they made before the communication or contempla-
tion intervention).29 The specifications therefore allow for the possibility that subjects who differ
with respect to initial skills may improve to varying degrees over the course of the experiment,
either due to differential learning or because of regression to the mean. If we did not control for
initial skills, differences in starting points across the treatment groups could manifest as spurious
treatment effects. We also include a vector of question fixed effects Φ𝑑 .

Column 1 of Table 3 displays the results. The improvement in the Solitary treatment, 2.1 per-
centage points, is statistically insignificant. The increase in the Deliberative Competence of Re-
ceivers in the Communication treatment is 6.6 percentage points larger than this baseline (𝑝 < 0.05);
see Row A. This size of this effect is particularly impressive when compared to the average level
of Deliberative Competence among all Receivers in Stage 1 (26.1 percent). It bears emphasis that

29To be clear, this measure of initial financial skills does not involve the data we use to compute initial Deliberative
Competence, which is a component of the dependent variable.
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the quantitative interpretation – a communication-induced reduction in the idealized welfare loss
of 25.3% (i.e., 6.6/26.1) compared to the initial level – remains valid even if biases other than those
pertaining to the evaluation of compound interest afflict choices in both the simple and complex
frames (see Ambuehl et al., 2020).

Because Deliberative Competence is defined as the absolute difference in valuations across sim-
ple and complex frames, changes in competence could reflect behavioral changes in either frame. To
demonstrate that peer communication increases competence primarily through its effect on behav-
ior with complex framing, column 2 replicates column 1 using an alternative normative benchmark
to calculate Deliberative Competence: we pair complexly framed choices in each stage with the
corresponding simply framed choices made in Stage 0 rather than with those made contemporane-
ously. By construction, this alternative measure is unaffected by changes in simply framed choices
that may result from communication. We find that the estimated treatment effects remain virtually
unchanged. Hence, we conclude that communication improves measured Deliberative Competence
primarily through its effect on choices in the complex frame.

Significantly, our subjects achieve the gains documented in this section despite the fact that, due
to preference heterogeneity, indiscriminate mimicry would be harmful. We simulate mimicry by
substituting the Sender’s Stage 1 choices for the Receiver’s Stage 2 choices in the set of Discussed

tasks. We then estimate model (1) using these counterfactual decisions for those tasks. As column
(3) shows, indiscriminate mimicry would decrease Receivers’ Deliberative Competence by more
than 10 percentage points (𝑝 < 0.05). When we use simply framed choices from Stage 0 as the nor-
mative benchmark, statistical significance vanishes, but the coefficient estimate remains negative
(column 4).

5.2 General versus Specific Learning

To understand the mechanisms underlying the beneficial effect of peer communication, we study
whether subjects learn something specific about the tasks they discuss, or something they can
generalize to new tasks. Panels B and C of Figure 2 separate panel A into these two types of
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tasks (decision sets Discussed and Complex2, respectively).30 Comparing discussed and new tasks,
the improvement of subjects is essentially the same in the Communication treatment, and is only
slightly different in the Solitary treatment. It follows that communication enhances improvements
in decision-making quality to roughly the same degree for both types of tasks. This finding suggests
that communication improves decision making through general learning, and not merely through
learning that is limited to the discussed tasks.

Formally, we measure these effects by estimating the following two-equation system using
Seemingly Unrelated Regression (SUR):

⎡

⎢

⎢

⎣

𝐼𝑚𝑝𝑟𝑜𝑣𝑒𝑚𝑒𝑛𝑡𝑗,𝐶

𝐼𝑚𝑝𝑟𝑜𝑣𝑒𝑚𝑒𝑛𝑡𝑗,𝐷

⎤

⎥

⎥

⎦

=
⎡

⎢

⎢

⎣

𝛽0𝐶 + 𝛽1𝐶𝐶𝑜𝑚𝑚𝑢𝑛𝑖𝑐𝑎𝑡𝑖𝑜𝑛𝑗 + 𝛽2𝐶𝐼𝑛𝑑𝑖𝑟𝑒𝑐𝑡𝐸𝑑𝑢𝑐𝑎𝑡𝑖𝑜𝑛𝑗 +𝑋𝑗Γ + 𝜖𝑗,𝐶

𝛽0𝐷 + 𝛽1𝐷𝐶𝑜𝑚𝑚𝑢𝑛𝑖𝑐𝑎𝑡𝑖𝑜𝑛𝑗 + 𝛽2𝐷𝐼𝑛𝑑𝑖𝑟𝑒𝑐𝑡𝐸𝑑𝑢𝑐𝑎𝑡𝑖𝑜𝑛𝑗 +𝑋𝑗Γ + 𝜖𝑗,𝐷

⎤

⎥

⎥

⎦

(2)

where 𝐼𝑚𝑝𝑟𝑜𝑣𝑒𝑚𝑒𝑛𝑡𝑗,𝐶 is the average improvement of Receiver 𝑗 across the six Complex2 decision
tasks and 𝐼𝑚𝑝𝑟𝑜𝑣𝑒𝑚𝑒𝑛𝑡𝑗,𝐷 is the average improvement of subject 𝑗 across the six Discussed decision
tasks. We average across the respective decisions to obtain a single pair of observations per subject.

Columns 5a and 5b of Table 3 display the results. Row A column 5a shows that a Receiver in the
Communication treatment improves by an additional 6.5 percentage points for new questions (the
Complex2 set) compared to the Solitary treatment. The corresponding figure for discussed questions
(the Discussed set) is 6.8 percentage points (row A column 5b). While both of these coefficient
estimates are statistically significant at the 5% level, they are not statistically distinguishable from
each other (𝑝 > 0.8). The results remain qualitatively unchanged when we isolate the portion of
these effects due to changes in behavior in the complex frame by using the simply framed choices
from Stage 0 as the normative benchmark (columns 6a - 6b).

5.3 Horizontal versus Vertical Learning Relationships

The mechanisms underlying the effects of peer communication likely depend on the characteristics
of the subjects in each pairing. On the one hand, communication may facilitate the transmission of

30We use the same Stage 1 decisions in both these panels.
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financial decision-making skills from those who have them to those who do not. Under this first hy-
pothesis, a subject’s improvement should be larger the more competent her peer. On the other hand,
effective skill transmission may require an ability to understand each others’ sources of confusion
and to address each other’s questions and concerns at the appropriate level, and at a comprehensible
pace. It may also require people to feel comfortable asking questions without fear of embarrassing
themselves (Edmondson, 1999), and the act of explaining material to somebody else may improve
one’s own comprehension. Under this second hypothesis, the benefits from communication may
be largest when peers are most similar, even when greater similarity requires the peer to have less
Deliberative Competence.

To determine which of these hypotheses more accurately accounts for our data, we classify
each subject according to whether her Deliberative Competence falls into the top or bottom half
of the distribution before she communicates with another subject. We then study how the effects
of communication vary across the four possible combinations of Sender and Receiver types. We
perform this classification using the tasks in Anc0 and Anc1, rather than the tasks we use to de-
fine our primary outcome variables (i.e., the decisions in Complex1, Complex2, Discussed, and the
corresponding simply framed choices).31 Accordingly, our measured changes in Deliberative Com-
petence do not simply reflect regression to the mean.32 To increase statistical power, we pool across
the Communication and Indirect Education treatments.33

Panels D and E of Figure 2 display the results. Panel D shows that there is little room for
improvement among Receivers whose initial skills are above the median. Hence, communication
has little if any effect on their degree of improvement regardless of the peer’s skills. In contrast,
Receivers whose initial stills are below the median improve substantially when they communi-
cate, as shown in panel E. Significantly, the improvement is smaller for low-skill Receivers paired
with high-skill rather than low-skill Senders. Thus, peer-to-peer communication transmits finan-

31For Senders, we also use decision set Discussed for classification. Senders make these decisions before meeting
their peer, and the inclusion of these decisions increases statistical power.

32Our analysis is not confounded by regression to the mean as long as measurement error in tasks Anc0 and Anc1 is
uncorrelated with measurement error in our primary outcome variables based on the decisions in Complex1, Complex2,
Discussed, and the corresponding simply framed choices.

33Section 5.4 shows that Receivers’ choices are similar across these two treatments.
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cial decision-making skills most effectively when peers are equally uninformed, rather than when
an informed decision maker teaches an uninformed peer.34

We formalize these comparisons by estimating the following OLS regression using data on
Receivers:

𝐼𝑚𝑝𝑟𝑜𝑣𝑒𝑚𝑒𝑛𝑡𝑗,𝑑 = 𝛽0 + 𝛽1
(

𝑅_𝑏𝑜𝑡𝑡𝑜𝑚𝑗 × 𝑆_𝑏𝑜𝑡𝑡𝑜𝑚𝑗
)

+ 𝛽2
(

𝑅_𝑏𝑜𝑡𝑡𝑜𝑚𝑗 × 𝑆_𝑡𝑜𝑝𝑗
)

+𝛽3
(

𝑅_𝑡𝑜𝑝𝑗 × 𝑆_𝑏𝑜𝑡𝑡𝑜𝑚𝑗
)

+ 𝛽4
(

𝑅_𝑡𝑜𝑝𝑗 × 𝑆_𝑡𝑜𝑝𝑗
) (3)

+𝛽5𝑅_𝑡𝑜𝑝𝑗 +𝑋𝑗Γ + Φ𝑑 + 𝜖𝑗,𝑑

where 𝑅_𝑏𝑜𝑡𝑡𝑜𝑚𝑗 and 𝑅_𝑡𝑜𝑝𝑗 indicate whether Receiver 𝑗 is in the bottom or top half of the skill
distribution, respectively, and 𝑆_𝑏𝑜𝑡𝑡𝑜𝑚𝑗 and 𝑆_𝑡𝑜𝑝𝑗 are defined similarly for the Sender paired
with Receiver 𝑗. For Receivers in the Solitary treatment, we set 𝑆_𝑏𝑜𝑡𝑡𝑜𝑚𝑗 = 𝑆_𝑡𝑜𝑝𝑗 = 0. We
control for initial skills, decision problem fixed effects, and the demographic characteristics listed
at the beginning of this section.35 We cluster standard errors at the subject level.

Results appear in column 1 of Table 4. Communication produces the largest improvement in
decision quality when a Receiver in the bottom half of the skill distribution interacts with a Sender
in the bottom half of the skill distribution (16.4 percentage points over and above the gains in the
Solitary condition, 𝑝 < 0.01). While Receivers also benefit from communication with Senders in
the top half, the gain is only about half as large (8.3 percentage points, 𝑝 < 0.1). The difference
between these estimates is significant at the 10% level. Columns 2 and 3 perform this analysis
separately for the sets of new and discussed decision problems, respectively. The results are similar
to those in column 1. When Receivers in the bottom half of the skill distribution communicate with
similarly skilled Senders, they achieve substantial gains both in the tasks they discussed and in new
tasks. In contrast, when those Receivers communicate with more skilled Senders, their gains are

34The following conversation between two of our subjects illustrates the importance of responding to the partner at
the right level and pace: Subject 1: But you already have one whole pie. I hope I’m making it clear. So you’ve got a
whole pie, right? This is day zero. You’ve got to have a pie, but after day one, you gain a slice of that pie, so you have
more slices. And on day two, you get even more slices of pie. Subject 2: Okay, that seems to make sense. Subject 1:
Yeah, so that’s why you have to add one to it, because you already have this pie. This is one, but this is 0.02. Subject
2: On top of that. Subject 1: Yeah. The pie is good example? Subject 2: Yeah, that was much easier. Later in the
conversation: Subject 2: You’ve just taught me more maths then I’ve ever learned, ever.

35We obtain similar results for specifications with different sets of control variables; see Appendix B.3.
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considerably smaller, and mostly limited to the tasks they discussed. In contrast, communication
does not appear to benefit Receivers in the top half of the skill distribution irrespective of the type
of task or their partner’s skill. As mentioned previously, this result may reflect the fact that this
group’s high level of Deliberative Competence limits the potential for gain.

We compare these results to the improvements we would observe if Receivers indiscriminately
mimicked their matched Senders. Specifically, we reestimate model (3) replacing the Receiver’s
Stage 2 choices with the Sender’s Stage 1 choices for all discussed complexly framed tasks. Col-
umn 4 shows that indiscriminate mimicry would yield large gains for low-skill subjects who interact
with high-skill subjects, but would not help low-skill subjects who interact with low-skill subjects.
(It also shows that indiscriminate mimicry would be harmful for high-skill subjects.) Thus, com-
munication produces the greatest gains precisely when mimicry offers the smallest advantages.

To evaluate the extent to which our results capture the impact of communication on complexly
framed choices as opposed to simply framed choices, columns 5-8 replicate columns 1-4 using the
simply framed choices from Stage 0 as the normative benchmark. This modification strengthens
our conclusions: the incremental improvement when a Receiver in the bottom half communicates
with a Sender in the bottom half rather than a Sender in the top half is now statistically significant
at the 1% level.

Next, we check whether the foregoing inferences are consistent with the content of subjects’
conversations. To make this content amenable to statistical analysis, we obtained two indepen-
dent transcriptions of each audio recording using workers hired through Amazon Mechanical Turk.
Most recordings were of sufficient quality to allow transcription, yielding qualitative data on the
nature of communication for 175 out of 188 pairs in the Communication and Indirect Education

treatments. Research assistants at Stanford University then reviewed these transcripts and coded
qualitative information concerning each discussion regarding (i) whether subjects highlight simi-
larities between each other, through statements such as “I’m bad at this too, so let’s see whether we
can help each other out,” (ii) the number of decision problems discussed, (iii) the number of pre-
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Table 4: Effect of communication by pair characteristics.
(1) (2) (3) (4) (5) (6) (7) (8)

VARIABLES Improvement in Receiver’s Deliberative Competence
Benchmark choices in simple frame Contemporaneous Stage 0
Sets of decision problems

Discussed Yes Yes Yes Yes Yes Yes
Complex2 Yes Yes Yes Yes

Counterfactual mimicry No No No Yes No No No Yes
Improvement in Solitary condition 0.031* 0.023 0.040** 0.042 0.010 0.000 0.020 0.017

for bottom half Receiver (0.016) (0.016) (0.017) (0.019) (0.017) (0.017) (0.018) (0.021)
Additional improvement from communication if

Receiver bottom half
and Sender bottom half (𝛽1) 0.164*** 0.148*** 0.179*** -0.013 0.183*** 0.158*** 0.208*** 0.023

(0.045) (0.049) (0.046) (0.075) (0.045) (0.049) (0.046) (0.076)
and Sender top half (𝛽2) 0.083* 0.054 0.112** 0.184*** 0.053 0.029 0.078 0.202***

(0.044) (0.044) (0.049) (0.058) (0.044) (0.044) (0.050) (0.056)
Receiver top half

and Sender bottom half (𝛽3 ) 0.005 0.008 0.002 -0.391*** 0.005 0.009 0.002 -0.351***
(0.019) (0.021) (0.020) (0.064) (0.017) (0.018) (0.019) (0.059)

and Sender top half (𝛽4) -0.022 -0.022 -0.021 -0.113*** -0.013 -0.006 -0.019 -0.077***
(0.020) (0.022) (0.021) (0.027) (0.018) (0.020) (0.018) (0.028)

p-values about effect on Receiver
(𝑅 bottom, 𝑆 bottom) = (𝑅 bottom, 𝑆 top) 0.092 0.065 0.181 0.016 0.006 0.010 0.008 0.023
(𝑅 bottom, 𝑆 bottom) = (𝑅 top, 𝑆 bottom) 0.001 0.008 0.000 0.000 0.000 0.004 0.000 0.000
(𝑅 bottom, 𝑆 top) = (𝑅 top, 𝑆 top) 0.029 0.121 0.012 0.000 0.160 0.486 0.057 0.000
(𝑅 top, 𝑆 bottom) = (𝑅 top, 𝑆 top) 0.191 0.157 0.294 0.000 0.321 0.469 0.253 0.000
Joint insignificance 0.004 0.022 0.002 0.000 0.001 0.019 0.000 0.000

Observations 3,156 1,578 1,578 1,572 3,156 1,578 1,578 1,572
Subjects 263 263 263 262 263 263 263 262
Notes: Based on all subjects in the role of Receiver. Estimates in the Improvement in Solitary row indicate the aver-
age level of improvement for a bottom-half Receiver in the Solitary condition. Subsequent rows show the additional
improvement from communication. The dependent variable in columns 4 and 8 is the hypothetical improvement in De-
liberative Competence we would observe if all Receivers blindly mimicked their matched Sender’s choices in discussed,
complexly framed tasks. All other columns use actual improvements. All regressions control for initial skills, top-half
Receiver dummy, decision problem fixed effects, and demographic characteristics. See Appendix B.3 for additional
specifications. Standard errors are clustered by subject. ∗𝑝 < 0.1,∗∗ 𝑝 < 0.05,∗∗∗ 𝑝 < 0.01.



specified small-talk topics that came up during the discussion,36 (iv) whether one person explicitly
claimed to know how to solve the decision tasks, and (v) whether subjects discussed the rule of 72,
which is the focus of our education intervention.37 In addition, each Receiver’s survey interface
automatically recorded the time that passed between the beginning of the discussion stage and the
resumption of the survey.

For each of these variables, we estimate the following OLS regressions to determine how the
composition of a Receiver-Sender pair with respecct to Deliberative Competence relates to the types
of topics they discussed. Formally, letting 𝑌𝑖 denote a generic communication outcome variable for
pair 𝑖, we estimate:

𝑌𝑖 = 𝛼1𝐶𝑜𝑚𝐷𝑖𝑓𝑠𝑖 + 𝛼2𝐶𝑜𝑚𝑆𝑎𝑚𝑒𝑖 + 𝛼3𝐼𝑛𝑑𝐸𝑑𝑢𝐷𝑖𝑓𝑖 + 𝛼4𝐼𝑛𝑑𝐸𝑑𝑢𝑆𝑎𝑚𝑒𝑖 + 𝜈𝑖 (4)

where 𝐶𝑜𝑚𝐷𝑖𝑓𝑖 = 1 if the pair members are in the Communication treatment and in different
halves of the skill distribution, 𝐶𝑜𝑚𝑆𝑎𝑚𝑒𝑖 = 1 if the pair members are in the Communication

treatment and in the same half of the skill distribution, 𝐼𝑛𝑑𝐸𝑑𝑢𝐷𝑖𝑓𝑖 = 1 if the pair members are in
the Indirect Education treatment and in different halves of the skill distribution, 𝐼𝑛𝑑𝐸𝑑𝑢𝑆𝑎𝑚𝑒𝑖 =

1 if the pair members are in the Indirect Education treatment and in the same half of the skill
distribution.38 We use data on subjects in the Communication and Indirect Education treatments.

The first two rows of Table 5 show the estimated coefficients for subjects in the Communication

treatment. Column 1 shows that partners were much more likely to highlight similarities when
they fell into the same half of the skill distribution than when they fell into different halves (62.2%
vs. 34.1%, 𝑝 < 0.01). Moreover, column 2 reveals that similar pairs spent roughly 25% more
time discussing tasks than heterogeneous pairs (10.15 minutes versus 8.26 minutes, 𝑝 < 0.1 for
differences across pairs). This difference relates to the quality and focus of the conversation: while

36Transcribers indicated which of three pre-specified small-talk topics subjects discussed: place of origin, field of
degree, and years of study.

37Coders also recorded additional information, such as whether the subjects discussed market interest rates. Our
research assistants used the summary information form shown in Appendix A.5.

38We can match each of our audio recordings to a unique pair of subjects in our data, but we cannot reliably identify
whether a speaker participated as a Sender or Receiver. Hence, all our analysis of discussion content is at the pair level.
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the number of tasks discussed does not differ across similar and heterogeneous pairs (column 3),
the number of small-talk topics discussed is smaller when skills are similar (column 4, 𝑝 < 0.1).
Appendix B.4 explores the robustness of these conclusions by adding transcriber fixed effects. The
estimates and their statistical significance remain largely unaffected.

In the Appendix, we extend this analysis in two directions. First, in Appendix B.5, we ask
whether communication with peers enhances confidence in decision making. Our strategy is to
estimate regressions similar to those in Table 4, using a subjective measure of confidence as the
dependent variable in place of Deliberative Competence.39 We find that the confidence of low-skill
subjects increases significantly when they interact with high-skill subjects. The effect is smaller and
statistically insignificant when low-skill subjects interact with low-skill subjects.40 Thus, commu-
nication produces the greatest gains for low-skill subjects when its impact on confidence is smallest.
This finding casts doubt on the possibility that communication with peers improves decision making
by enhancing confidence.

Second, in Appendix B.6, we ask whether a subject’s ability to detect financial competence
in peers is related to their own competence. At the end of our experiment, subjects answered the
following question (on a 7-point scale): “Do you feel your partner had a firm grasp of how to make
good decisions in this study?" We regress these responses on a measure of the Sender’s actual
Deliberative Competence, allowing the effect to differ according to the Receiver’s Deliberative
Competence. We find that, when partners are more competent, subjects generally recognize them as
such. However, we do not detect a robust relationship between the ability to recognize competence
in others and the Receiver’s own competence. Thus we do not find support for the hypothesis that an
inability to recognize competence among those with low competence contributes to their reliance
on family and friends rather than those with greater expertise.

39At the end of the study, we asked subjects the following question: “Do you feel you had a firm grasp of how to
make good decisions in this study?"

40For high-skill subjects, there is no evidence that communication meaningfully impacts confidence.
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Table 5: Discussion content by treatment and pair characteristics.
(1) (2) (3) (4) (5) (6) (7)

VARIABLES Highlight Minutes # problems #small One person Rule Compounding
similarities discussed discussed talk proclaims of 72 formula

topics skills discussed discussed
Communication treatment

Different skills (𝛼1) 0.341 8.264 4.136 0.659 0.250 0.000 0.744
(0.073) (0.799) (0.280) (0.111) (0.068) (0.048) (0.073)

Similar skills (𝛼2) 0.622 10.154 4.073 0.400 0.159 0.047 0.698
(0.073) (0.775) (0.290) (0.110) (0.068) (0.048) (0.073)

Indirect Education treatment
Different skills (𝛼3) 0.386 8.516 4.023 0.432 0.432 0.773 0.409

(0.073) (0.816) (0.280) (0.111) (0.068) (0.048) (0.072)
Similar skills (𝛼4) 0.357 9.499 4.476 0.214 0.366 0.786 0.452

(0.075) (0.844) (0.287) (0.114) (0.071) (0.049) (0.074)
p-Values

Effect of similarity
Comm. tr. (𝛼1 = 𝛼2) 0.007 0.091 0.876 0.099 0.346 0.495 0.652
Indirect Educ. tr. (𝛼3 = 𝛼4) 0.781 0.403 0.260 0.172 0.502 0.849 0.675

Effect of indirect education
Similar skills (𝛼2 = 𝛼4) 0.012 0.568 0.325 0.241 0.036 0.000 0.019
Dissimilar skills (𝛼1 = 𝛼3) 0.662 0.826 0.775 0.149 0.061 0.000 0.001

All four parameters equal 0.023 0.301 0.674 0.050 0.026 0.000 0.001
Diff-in-diff 0.036 0.576 0.365 0.852 0.856 0.728 0.538

Observations 175 188 171 175 173 172 172
Notes: Based on subjects in the Communication and Indirect Education treatments. Regressions for communication
outcomes correspond to Equation (4). The Qualtrics survey automatically provides the measure of Minutes discussed
for all 188 pairs. The other dependent variables are based on classifications of audio transcriptions for 175 pairs.
Columns 3, 5, 6, and 7 exclude pairs for which the transcriber encoded the corresponding variable as ‘unclear.’
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5.4 Indirect Effects of Financial Education

The beneficial effects of peer communication raise the possibility that social networks may propa-
gate the influence of financial education through the population, magnifying its benefits. Accord-
ingly, in this subsection we examine the indirect effects of financial education on those who have
not participated themselves. The preceding results suggest two competing hypotheses. On the one
hand, treated individuals acquire new skills, which they may transmit to others. On the other hand,
an effective educational treatment reduces the similarity between treated and untreated individuals,
potentially stymying the transmission process. Subjects may also have greater difficulty communi-
cating recently acquired conceptual knowledge.

Before investigating the indirect effects of education, we demonstrate that our intervention has
a direct beneficial effect on those who participate. We regress Senders’ Deliberative Competence
in Stage 1 on an indicator for whether they participated in the education intervention. We find
that the direct effect of the intervention is to raise Senders’ Deliberative Competence. The level of
competence is −0.192 for Senders who undergo the intervention, compared with −0.274 for those
who do not. The difference of 8.2 percentage points is substantial, and corresponds to roughly a
one-third reduction in the idealized welfare loss. The estimated treatment effect is significant at
the 10% level. It increases and becomes significant at the 5% level once we control for preexisting
skills and demographics; see Appendix B.7.41

Next we test whether peer communication is more effective if the Sender has participated in the
education intervention. The pertinent results appear in Row B of Table 3, which reports estimates
based on equation (1). Column 1 shows that there are no detectable indirect effects of education on
a Receivers’ degree of improvement beyond those arising from communication alone when we pool
discussed and new tasks (𝑝 = 0.788). We obtain similar results when we use the simply framed
choices made in Stage 0 as the normative benchmark (column 2).

41Ambuehl et al. (2020) use the same education intervention for a population of workers on Amazon Mechani-
cal Turk and similarly find that it improves Deliberative Competence from −0.256 to −0.186. The difference of 7.1
percentage points in that study is highly statistically significant.
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Differences do emerge, however, once we distinguish between discussed and new tasks. Focus-
ing again on Row B of Table 3, columns 5a and 5b show that Receivers who are indirectly exposed
to the education intervention improve to a significantly greater degree in decision tasks they have
discussed than in new ones (𝑝 < 0.05 in each specification). The difference-in-differences esti-
mates, which compare improvements of Receivers in the Communication and Indirect Education

treatments for the discussed versus new tasks, are statistically significant (𝑝 < 0.05). Once again,
we obtain similar results when we use the simply framed choices made in Stage 0 as the norma-
tive benchmark (columns 6a-6b).42 These results suggest that education helps people successfully
transmit useful information concerning the specific decisions they discuss with others, but does not
help them transmit generalized knowledge.

To what extent does the content of subjects’ conversations reflect these differences? Column 1
of Table 5 shows that pairs consisting of members in the same half of the initial skill distribution
become much less likely to highlight their similarities if the Sender has participated in the educa-
tion intervention (𝑝 < 0.05). At the same time, column 5 shows that one of the members becomes
more likely to claim they have pertinent skills (𝑝 < 0.05), and this result also holds for pairs whose
members are in different halves of the initial skill distribution (𝑝 < 0.1). This finding suggests that
education may increase the likelihood that Senders rely on strategies akin to ‘proof by intimida-
tion,’ which might help Receivers perform better in the problems they discuss while diminishig the
benefits of peer communication for new problems.

An additional possibility is that the contents of the education intervention crowd out other meth-
ods of decision making. Indeed, column 6 of Table 5 shows that, in the Indirect Education treat-
ment, more than three quarters of the pairs discussed the rule of 72 (the main substantive compo-
nent of the education intervention) whereas virtually no one did so in the Communication treatment
(𝑝 < 0.01). Meanwhile, around 70% of pairs discussed the exact compound interest formula, fu-

ture value=present value⋅(1 + 𝑟)𝑡, if the Sender had not participated in the education intervention,
while fewer than half did so in the Indirect Education treatment (column 7). If the rule of 72 is

42Our results are robust with respect to adding and omitting control variables; see Appendix B.2.
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an inferior substitute for the exact formula (either because the Sender fails to explain it intelligi-
bly, or because the Receiver fails to apply it correctly), then such crowding out could reduce the
effectiveness of peer communication.

6 Conclusion

We have presented an experiment in which communication about financial decisions between ran-
domly paired subjects leads to genuine improvements in the quality of decision making, measured
according to the Deliberative Competence method of Ambuehl et al. (2020). We have shown that
the improvements reflect conceptual learning rather than mimicry of the choices of those who are
better informed. The beneficial effects of communication are especially pronounced in interactions
between people who are similarly unskilled, and who seem to be more adept at addressing each
others’ questions and concerns at the appropriate level and pace. Subjecting one member of each
pair to an effective financial education intervention, however, provides no benefits beyond those
arising from communication alone. The intervention provides subjects with more skills to trans-
mit, but decreases the effectiveness of skill transmission by creating competence differentials and
by crowding out more effective forms of communication.

Some researchers argue for targeting interventions at influencers and relying on social diffusion
to leverage the effects of financial education. Because the indirect beneficial effects of education
in our experiment arise from mimicry rather than from improved conceptual understanding, our
experiment calls the effectiveness of such diffusion strategies into question. For the same reason,
our results caution against promoting rules of thumb that are appropriate for particular segments of
the population, but that may propagate to other segments for which they are less well-suited.43

A natural extension of our research would involve the study of peer effects in settings where
subjects interact with peers of their own choosing. Another extension would examine interaction
among larger groups of individuals. In both settings, subjects’ abilities to identify those from whom

43For instance, rules of thumb that encourage paying off or abstaining from debt may compound mistakes arising
from debt aversion (Martinez-Marquina and Shi, 2021).
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they can benefit most, and to avoid those who set bad examples, would play important roles in
determining the effects of social interaction. A third extension would investigate in greater detail
the mechanisms that render communication beneficial. We have not attempted to determine whether
communication is helpful because subjects learn from the knowledge of their peers, because they
learn by teaching their peers (Cohen et al., 1982),44 or because interaction invites subjects to think
in new ways (Iyengar and Schotter, 2008). We leave these issues for further research.
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