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Partner Number of Points Received Turn
 B1   0 pts. 1
 B2  0 pts. 1

B1

B2

Turn 1

A

A Requests 9 points
B1 Requests 5

A Requests 9 points
B2 Requests 7

Expectation: 9

A

Expectation: 7

Partner Number of Points Received Turn
 B1   7 pts. 2
 B2  0 pts. 2

B1
A Accepts B1's Request of 5 points,

Netting 7 points
from the Exchange

Turn 2

Turn 1 Turn 5
 12 pts.  0 pts.

Lines Indicate Memory Retrievals & Updates

Arrow Indicate Exchanges
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Someday –and that day may never come- I’ll call you to do a service for me. But, until that day, accept this justice as a gift on my daughter’s 
wedding day (The Godfather, 1972).

Introduction 

Social Exchange: The giving, collecting, trading, and withholding of favors, gifts, and resources. 

Scope Conditions: 
• There exists a direct or implied social relationship between two or more people.
• The mutual benefits of the relationship can only be realized through cooperation.
• The relationship’s value cannot be ascertained in advance, but must be discovered through repeated exchanges.
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Motivation 
& Molm and Collett 2007; Lawler, Thye, and Yoon, 2014

Social Exchange Theory is a framework that seeks to explain the social dynamics that govern social exchange

How individuals learn social exchange logics and apply them to new settings is, however, not well understood.

Social exchange is an important source of social relations, and influences how connected we feel to those around us.

Learning is an important aspect of social exchange because individuals must both learn and apply different exchange logics 
to  navigate a variety of social situations.
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Social Exchange Theory: A Brief Overview
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Theoretical Foundations: Homan’s Propositions 

The Success Proposition: Behavior that generates positive consequences is likely to be repeated. 

The Stimulus Proposition: Behavior that has been rewarded in the past will be performed in 
similar situations. 

The Value Proposition: The more valuable the result of an action to an actor, the more likely 
that action is to be performed.

The Deprivation-Satiation Proposition: The more often a person has recently received a 
particular reward for an action, the less valuable is an additional unit of that reward. 

The Aggression/Award Proposition: People will become angry when they do not receive what 
they anticipate. 

& Homans, 1974
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Social Exchange as a Driver of Social Relations 

Justus Suttermans 1640 John Padgett’s Florentine Families

& Blau, 1986

Power is access to alternatives.
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A

B1

12 pts.

B2

12 pts.
4 pts.

A1

B1

12 pts.

12 pts. A2

B2

12 pts.

4 pts.

High Power Low Power

Exchange Networks: High (left)  and Low (right) Relational Power 
& Emmerson, 1962; Emmerson 1972

Because exchanges are mutually exclusive:
• In high power networks, only one exchange is possible.

• B positions, thus, must compete for A’s cooperation.

• If A exchanges with B1, B2 cannot exchange with anyone.

• In low power networks, two exchanges are possible.

• For example, Bs can exchange with either  an A or a B.

• The Bs, thus, are in less competition
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Types of Exchange
& Emmerson, 1972; Cook & Emmerson 1978; Molm 1997

A

B1 B2

A

B1 B2

Joint Action of
Self and Other Unilateral Actions

Negotiated Exchange Reciprocated Exchange

Individuals do not know how much their cooperation is worth to their exchange partners.

They do know how much their exchange partners’ cooperation is worth to them. 

Exchange types differ in terms of the contingency of actor outcomes.

How A Sees the World
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Experimental Design & Data
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Design Summary of 2009 Negotiated and Reciprocated Exchange Experiments 

Data kindly provided by David Melamed, results published in Molm et al. 2013.

3-Person Networks 4-Person Networks

Reciprocated
Exchange

Negotiated
Exchange

Group n: 48

Trial n: 50

Group n: 48

Trial n: 150

Group n: 48

Trial n: 150

Group n: 48

Trial n: 30
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Task Description: Negotiated Exchanges

Participants can negotiate for 5 turns, if they are unable to come 
to agreement each receives 0 points for that round.

Participants know with whom they can exchange; they do not 
know their network position. 

Participants know how many points they can request, and they 
know that more points for them means less points for their 
exchange partner.

Participants do not know the total joint benefit or that it’s fixed.

& Molm et al., 2013

Participants make and receive requests simultaneously.

A

Make a Request to B1

Receive a Request from B1

Make a Request to B2

Receive a Request from B2

B1 Accepts

B1 Makes a Counteroffer

A Accepts

A Makes a Counteroffer

B2 Accepts

B2 Makes a Counteroffer

A Accepts

A Makes a Counteroffer

A Repeats Request

A Accepts Counteroffer

B1 Repeats Request

B1 Accepts Counteroffer

A Repeats Request

A Accepts Counteroffer

B2 Repeats Request

B2 Accepts Counteroffer

All Potential Sequences for Two Turns of Negotiated Exchange  for A

Requests are converted to offers. For example, B’s request of 5 
points from A is presented to A as an offer of 7 points.
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Task Description: Reciprocated Exchanges
& Molm et al., 2013

Participants simultaneously and independently choose one 
partner they can request points from per round, without 
knowing whether or when their partner might reciprocate. 

Giving points to a partner adds to the partner’s total points 
without subtracting from the participant’s own points. 

Participants know how much they can request from a partner.

Participants know with whom they can exchange; they do not 
know their network position. 

They do not know how much their cooperation is worth to their 
partners, or that the value is fixed. 

A

Requests Points from B1

Requests Points from B2

B1 Reciprocates

B1 Rejects the Request

B2 Reciprocates

B2 Rejects the Request

Participants can only accept one request per turn.
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A Cognitive Model of Social Exchange 



Buffers as Interfaces &
A Form of Working Memory

(e.g., Goal and Retrival Buffers

Procedural Memory
(If-Then Rules)

Retrieved
Chunks

Declarative Memory
(Storage & Retrieval of Chunks)

Retrieval Requests:
Symbolic

Chunk Templates

Cues Spread
Activation

Context retrivals occur via base-level activation (recency and frequency) and spreading activation (cues).
Stochasticity is acheived via noise.
Learning based on presentation is modeled via base acitivation, and learning based on cues via spreading activation.
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Components of the ACT-R Architecture Relevant to the Model

Figure Adapted from Reitter, Keller, and Moore, 2011

& Lebiere, Gonzalez, & Martin, 2007; Lebiere et. al. 2013

Our model is an agent-based model where each agent occupies either A or B position and make exchanges to earn points.

• Agents decide who to exchange with based on the knowledge they have.

• Agents learn through a progressive accumulation of decision instances.

• Instances are discrete units of knowledge (action-outcome sequences) that the agents construct, update, and reuse.
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Negotiated Exchange: Model Description
Past experiences are encoded in memory as chunks (the tables in the figure) that retrieved and updated represented by the lines.

For each round, the agent generates an expectation of points that could be requested from agreements. 

The expectation reflects the history of past exchanges with that partner, with the more recent ones having higher activation.

The highest offer made in the previous round is accepted if it meets the highest expectation across all partners.

Otherwise, a request is made to each partner that reflects the expectation of points from that partner at that round. 

Partner Number of Points Received Turn
 B1   0 pts. 1
 B2  0 pts. 1

B1

B2

Turn 1

A

A Requests 9 points
B1 Requests 5

A Requests 9 points
B2 Requests 7

Expectation: 9

A

Expectation: 7

Partner Number of Points Received Turn
 B1   7 pts. 2
 B2  0 pts. 2

B1
A Accepts B1's Request of 5 points,

Netting 7 points
from the Exchange

Turn 2

Turn 1 Turn 5
 12 pts.  0 pts.

Round 1

Lines Indicate Memory Retrievals & Updates

Arrow Indicate Exchanges
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Reciprocated Exchange: Model Description

The model’s representation for reciprocal exchanges is very similar to the negotiated exchange 
model’s representation.

The one notable difference is because points offered are fixed rather than determined by each 
partner, the expectation generated is an estimate of the probability of receiving an offer from 
that partner rather than its amount.

The model offers its points to the partner with the highest expectation

The expectation generated in the process of making the decision enters memory on the same basis 
as the actual outcome, leading to a form of confirmation bias where the outcome of the initial 
experiences get repeatedly reinforced in future trials.
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Results



18 of 25

Position Ratios by Condition for Simulated and Experimental Groups 

Network Positions

X-Axis: Bar Groups

B1

Neg-3 Neg-4

Rec-3 Rec-4

A

B2

A1 A2

A

B1 B2

B1

B1

A1 A2

B2

B2B1
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Distribution Fits by Position
Panels indicate A and B Positions in each 

Exchange Network 

Points indicate the ratio of points 
earned by actors occupying that 
position in a given group

Lines indicate fit.
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Turn 1

A

Turn 2

B1

B2

B1

B2

B1

B2

B1

B2

Shut-Out Scenario

Alternating Sharing

A

B1 Gives 6 points
A1 Gives 6 Points

B2 Gives 6 points
A

B1 Gives 6 points
A1 Gives 6 Points

B2 Gives 6 points

B1 Gives 6 points
A1 Gives 6 Points

B2 Gives 6 points

A
B1 Gives 6 points

B2 Gives 6 points
A1 Gives 6 Points

Note: Because B positions receive 2 points compared to 6 if they exchange with each other, both chains are nearly equally likely.
In both cases, A receives 24 points, has received points on each turn  from both B positions, but B2 has  received nothing. B2 is at 
risk of getting shut out in the second chain. 

Point totals are adjusted to account for the difference in the number of point-earning opportunities between the two exchange types.

The Importance of Early Reciprocations: Confirmation Bias & Path Dependence
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Conclusion and Future Directions
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Conclusions

The model’s struggles highlight two dynamics that we are exploring now:

Our cognitive model of social exchange is able to replicate the distribution of points ratios for 
groups engaging in negotiated exchanges.

The model struggles with replicating social dynamics of reciprocal exchanges.

• Exploration as a Response to Uncertainty

• Identity Confirmation
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Thank You
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Appendix 
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Experimental Design: 2009 Pure Type Experiments 

Note: Molm et al. (2013) only use results from the back-to-back blocks from these experiments as a baseline for comparing embedded/mixed exchange types
collected later. Here, we are interested in all the data because our first task is to evaluate our model’s performance for each exchange type before attempting to
model transfer effects across types. Consequently, we want the full set of 48 observations with which to compare model results if possible.  

Three-Actor Networks Four-Actor Networks

Negotiated/Reciprocated

Trial n: 50, 150

Group n: 12, 12

Reciprocated/Negotiated

Group n: 12, 12

Trial n: 150, 50

Negotiated/Negotiated

Group n: 12, 12

Trial n: 50, 50

Reciprocated/Reciprocated

Group n: 12, 12

Trial n: 150, 150

Negotiated/Reciprocated

Trial n: 30, 150

Group n: 12, 12

Reciprocated/Negotiated

Group n: 12, 12

Trial n: 150, 30

Negotiated/Negotiated

Group n: 12, 12

Trial n: 30, 30

Reciprocated/Reciprocated

Group n: 12, 12

Trial n: 150, 150
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Verifying that We Can Pool Observations

Negotiated Exchanges: 12, 12, 24 (n=48 groups) Reciprocal Exchanges: 12, 12, 24 (n=48 groups) per network
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Summary of the ACT-R Architecture
& Lebiere et. al. 2013. pp. 8-9
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Future Directions: Increasing Exploration Under Conditions of Uncertainty
Molm et al.’s (2013) model of behavioral commitment  predicts the chains of reinforcing behavior that we see in the model.

Nevertheless, humans not only rely on “strong ties” when confronted with uncertainty; they explore options.

In particular, individuals in the B positions are more likely to try strategies of incremental commitment.

When looking at the distribution of points across relations in the human data, the complete exclusion of either B is rare, 
as is the total commitment by any person to a single relationship.
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Future Directions: Including Affective Information and Identity Confirmation

One parsimonious approach is to implement an identity confirmation mechanism (e.g., Jung et al., 2016).  

Given the greater resources and structural advantage of occupying an A 
position, A’s perceptions have significant effect on the proportion of points 
accrued by each position.

These analyses highlight that there are multiple strategies that lead to 
positive outcomes for A.

Given the option of being a good group member and sharing the spoils versus being a petty one who restricts the resources to one
relationship, most people share.

Rather than resorting to an ad hoc norm of sharing, we would prefer periodic sharing to emerge from the simulation dynamics.
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Future Directions: Isolating the Effect of Learning from the Task Structure

Our reviewers raised two important question that we are working on addressing.

First, how do you isolate the model predictions from outcomes that would arise necessarily from the task structure? 

Second, how do you isolate the effect of learning?

We plan to address these questions in multiple ways:

• Compare model results to simulations where agents have no representation of the past, a Markov world, to 
establish a baseline.

• Train agents who learned strategies in one exchange setting, and see how they adapt to the other.

• Examine hybrid exchanges, Molm et. al.’s (2013) embedded exchanges, situations where agents must 
switch between exchange types during the course of the simulation. These analyses should be informative 
for understanding how human manages these switches.
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Future Directions: Implementing Molm’s Model of Behavioral Commitment 

Uncertainty

Exchange Principle
(e.g., Negotiated, Reciprocated, General)

Establish
Trust

Resource
Power Dependence

Successful
Exchanges

Structural
Power Dependence

Positive
Affect

Behavioral
Commitment

Signaling Opportunities

& Molm, 1997; Molm, 1999; Molm, 2013 


