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the NR-strategy.  The problem of course is that one rarely knows others’ tastes ex ante.  

And this leads to the last implication of our analysis, one that will allow us to connect our 

framework to a series of redundancy trade-offs discussed in the sociological and 

organization-theory literature.  In particular, the network redundancy trade-off is usefully 

framed in terms of risk and return.  While the greatest potential returns are associated 

with building a network for nonredundancy (because the reduction in buyer-surplus is 

outweighed by the increases in seller-surplus, which rise at an increasing rate), the surest 

returns are associated with redundancy (because added redundancy increases value-

captured in acquiring goods without having to risk the possibility that attempts at value-

creation will fail). 10 

 

Validation through Computational Simulation 

Model Description. We now check the internal validity of the foregoing propositions, and 

give them greater precision, through computational simulations that operationalize 

assumptions 1-6.  We begin by simulating the exchange of information in figures 2 and 3 

and then investigate whether these propositions are valid in larger more complex 

networks as well—i.e., those in which variation in local structure has less of an impact on 

the overall configuration of the network.11 

Assumptions 1-3, and part (a) of assumption 4, are operationalized as follows (cf., 

Buskens and Yamaguchi 1999).  First, we endow each actor with a single bit of unique 

information at the outset of each simulation.  The actors then accumulate bits from their 

contacts until no more bits can be distributed.  Such transmission of bits occurs as each 

actor i is randomly selected in a given “round” and one of her contacts j is randomly 

selected.  Any such contact is defined as an “interaction.”  For each such interaction, if i 

                                                 
10 In a Knightian (1921) sense, the proper term here is “uncertainty” rather than “risk” because we are 
referring to future events whose probability is unknown.  However, the term risk seems more appropriate in 
that it captures the sense of “taking a risk” with the connotation that one’s own actions are increasing the 
likelihood that one may experience a negative return.  The English language has no parallel expression for 
uncertainty, which seems to reflect the fact that there are many sources of uncertainty in addition to those 
generated by one’s own actions.   
11 The simulations on figures 2 and 3 were programmed using the IML procedure in SAS.  The construction 
of the complex networks and the simulations on them were programmed using C++.  Sample programs are 
obtainable upon request. 
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has a bit that the selected contact j does not have, that bit is given to j.12  And vice versa-- 

i.e., i receives a bit that  j has but i does not.   

We operationalize assumption 5, and parts (b) and (c) of assumption 4, by having 

“dollars” flow from j to i whenever a bit flows from i to j, and vice versa.  Dollars are a 

general medium of exchange, in that every unit has exactly the same value to all 

participants regardless of how many they already possess.  The amount in dollars to be 

transferred is calculated as follows:  

priceijb = wtpjb * 0.5Sjb

0.5
. 

This equation has two components.  The first is buyer j’s willingness to pay for bit b, 

which is a fraction of the buyer’s total demand for all bits, an amount that is the same for 

all actors and is equal to the number of bits (and actors) in the network:  

Bwtp
B

b
jb =∑ . 

While we assume that actors’ total wtp is always the same, the distribution of 

wtpjb across bits b differs depending on whether we assume uniform valuation 

(assumption 6a) or homophilic valuation (6b).  Under uniform valuation, we assume that 

1$=jbwtp  for all j and b.  Under homophilic valuation, we assume that: 
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and where ajb= abj =1 when there is a link from actor i to actor j.  Thus, zjb is higher when 

the buyer j is directly connected to actor b (ajb=1), who is the source of bit b, and when i 

and j have many ties in common to third-parties k (ajk=1 and abk=1).  This measure of 

proximity is expressed as a faction of each actor’s total proximity to others and then 

                                                 
12 When i has multiple bits that j does not yet have (or vice versa), a criterion is needed to decide which bit 
will be passed.  The criterion used in the presented results is that the bit that passes is that which maximizes 
seller-surplus on the logic that the seller need not sell.  Our results are robust to changes in this criterion. 

(1) 

(3) 

(4) 

(2) 
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multiplied by the actor’s total willingness-to-pay B.  For instance, consider a member of 

one of the figure 2 triads who does not have a link to anyone else in the network.  Under 

uniform valuation, these actors would have a wtpjb of $1 for all fourteen bits.  But under 

homophilic valuation, their wtpjb would be $7 for the bits that originate from each of her 

two contacts and $0 for all other bits.   

The second component of price equation (1) is a discount, which is applied to 

wtpjb and which is increasing in Sjb (“sources from which  j can obtain b”), which are the 

number of j‘s contacts who have bit b at a given moment, or 

∑=
K

k
kbjb IS ,  

where k are j’s contacts and Ipb=1 when k is in possession of bit b, and Ipb =0 otherwise.  

The functional form of this discount at different levels of wtp ($2.00, $1.00, and $0.50) is 

illustrated in figure 4.  When j has only one source, price is not discounted from wtpjb and 

all the surplus is extracted by the seller.  But when j has two sources, the price is 

discounted by 50%; price is discounted by 75% when j has three sources, 87.5% at four 

sources, etc.  As the number of sources increases, virtually all surplus goes to the buyer 

regardless of wtpjb. 

FIGURE 4 ABOUT HERE 

It may seem to be a strong assumption that the price declines so markedly.  Yet 

observe that the conditions of the simulation largely approximate a Bertrand game (see 

e.g., Saloner, Shepard, and Podolny 2000) because: (a) each seller offers exactly the same 

good; and (b) the nonrival quality of the bit implies that each of the sellers could 

potentially supply the entire “market.”  Under such conditions, competition among 

duopolists tends to approximate perfect competition in that prices are lowered to the 

seller’s willingness-to-sell or marginal cost (which is assumed here to be $0).  More 

generally, it is important to interpret these calculations not as accurate predictions of what 

prices would obtain in real exchange but as general indicators of whether a given actor 

tends to be in situations where: (a) as seller, he tends to offer bits that his contacts value 

highly and for which they have few alternative sources; and (b) as buyer, he tends to have 

many sources for the bits that he values greatly.   

(5) 
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Note finally that, in modeling exchange in the described fashion, we assume: (a) 

that buyers and sellers know how many options buyers have at a particular moment; and 

(b) that buyers know their willingness to pay even before they have received a bit.  These 

assumptions clearly do not hold in many cases.  For example, it is often possible for an 

exchange party to bluff, both regarding her willingness to pay and regarding her 

alternative options; and it is well known that it is difficult to sell an idea if the prospective 

buyer cannot assess its value before the idea is described (e.g., Teece 1986).  Yet while 

the second of these assumptions will certainly not hold in some circumstances, it does 

hold in a wide range of cases in which actors know which of their contacts possess a 

particular piece of news (e.g., who attended a key meeting) but do not yet know the 

content of that news (e.g., what was said at the meeting).  And while the second 

assumption seems inappropriate when there is no way to call a buyer’s bluff, it will be 

more appropriate insofar there is a history of interaction among the actors in a network.  

An actor who repeatedly sees that a contact can obtain the bits he offers from others will 

eventually lower his prices to that contact.  Thus while our simulation rules define a 

highly stylized model of how information is actually exchanged, the results should help 

illuminate how positions vary in how much value they get (give) for (to) transmitting 

(receive) such information.13    

 

Results for Figures 2 and 3.  In tables 1-3, we present results from the described 

simulations on the scenarios depicted in figures 2 and 3.   The first set of results, 

presented in tables 1 and 2, pertain only to the effect of alter-redundancy on information-

access, as given in propositions Ka and Kb.  For these tables, we assume uniform 

valuations-- i.e., all actors have an equal interest in all bits.  The second set of results, 

presented in table 3, speak to propositions Pa and Pb.  For these simulations, we compare 

                                                 
13 Note that our rules could be seen as not sufficiently realistic in that actors are likely to know more, rather 
than less, about their options.  In particular, we assume that the actors do not know about options for 
obtaining a bit that will become available if they wait.  Allowing actors to be strategic about foregoing 
purchases adds significant complexity.  It is worth noting though that our assumption likely makes it more 
difficult to validate our propositions because waiting until multiple alters possess a bit only helps if the 
alters are redundant and thus can be expected to acquire the same bits.  So we can expect ego in scenarios 2 
through 4 to pay even lower prices for bits (and to sell them for even lower prices) than in scenario 1 if 
buyers strategically forgo purchases. 
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results under uniform valuation with those generated under the assumption of homophilic 

valuation. 

The results in tables 1 and 2 help to validate propositions Ka and Kb.  We see in 

table 1 that ego and all actors receive all fifteen bits in scenario 1 of figure 2 but that 

information diffuses less widely as ego’s alters become more redundant.  This is of 

course a trivial result.  Since redundancy among alters implies a forgone opportunity to 

link to additional clusters, it must be the case that actors with redundant contacts will 

have access to less information.  A more interesting result then is that redundancy 

between one’s alters also means that ego will accumulate bits more slowly.  By 

comparing the mean number of interactions that occur in the system until the actors 

obtain the listed number of bits, we see that ego is relatively slow in all four scenarios to 

obtain the first set of bits because he has fewer ties than his alters and each of their other 

contacts.  He is thus involved in fewer exchanges of information in a given round; and 

more interactions occur in the system before he acquires his second bit.  But the results 

change quickly after the initial rounds in a manner that is consistent with proposition Kb.  

In the figure 2 networks, ego in scenario 1 is generally the fastest, apart from his two 

alters, to acquire his eighth bit; and he catches up to those alters by his eleventh bit, and 

then generally obtains the fifteenth and final bit before the two alters despite the fact that 

they have three ties and ego has just two.  On average, it takes 173.6 interactions for ego 

in scenario 1 to obtain all fifteen bits, as compared to the mean speed for the fastest actor 

(who is virtually always ego) of 168.8, for a “relative speed” of 0.97.  By contrast, in no 

other scenario can ego keep up with the two alters, with ego acquiring the sixth bit 33% 

less quickly than the fastest actor (relative speed of 0.67) in scenario 4, and at 

intermediate speeds in scenarios 2 and 3.  Analysis of variance (not shown) indicates that 

these differences are statistically significant.    

TABLE 1 ABOUT HERE 

And the same pattern of results pertains for the figure 3 scenarios, as presented in 

table 2.  The links across the clusters in these scenarios means that all actors can now 

receive all bits regardless of ego’s participation.  Nonetheless, the variation in alter-

redundancy has similar, if somewhat attenuated implications for relative speed.  Ego 

acquires those bits much more quickly in scenario 1 than in scenario 4, both in absolute 
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terms (142.2 interactions in the system vs. 273.2) and relative to the fastest actor in each 

system (an average of 10% slower versus 25% slower).  And again, scenarios 2 and 3 are 

intermediate cases on both dimensions.     

TABLE 2 ABOUT HERE 

 The top panel in table 3 displays the results from the same simulations but with a 

focus on the returns to each position due to the flow of dollars in the opposite direction as 

bits.  We see that when uniform valuation is assumed, an NR-strategy not only grants 

access to more bits more quickly, but also gives ego greater power, as expressed in the 

total surplus obtained.  As stated in proposition Pa, the key driver of this variation in 

surplus is ego’s surplus as a seller: nonredundancy makes it more likely that ego will be a 

monopolist (seller extracts all the available surplus, which is always $1 under uniform 

valuation) and increases the number of times that ego can sell a given bit.  Thus, we see 

dramatic declines in both the number of bits transmitted and the average seller-surplus as 

one moves from scenario 1 to scenario 4.  But we also see the advantage of redundancy 

emphasized in proposition Pa: a rise in buyer-surplus.  Most starkly, ego in figure 

2/scenario 1 will always sell at monopoly prices, she will always buy at monopoly prices 

as well.  By contrast, while ego in scenario 4 captures little seller-surplus, he always 

captures more buyer-surplus than ego in scenario 1 because he is more likely to have 

multiple sources for a given bit.  Thus, the simulation captures the key insight of the 

paper-- i.e., that the very same mechanisms imply that the structural position that 

maximizes information-access will both increase seller-power and diminish buyer-

power.14  And note that even if we assume that linked sellers will collude, thus 

eliminating the buyer-power ego enjoys in scenarios 2 and 4, the contrast via structural 

equivalence remains. 

TABLE 3 ABOUT HERE 

 Of course, the decline in buyer-surplus in the top panel of table 3 seems like a 

small penalty to pay for the large seller-surplus that can be earned.  Yet, as stated in 
                                                 
14 It is worth noting however the slight curvilinearity in total (as opposed to average) buyer-surplus.  While 
ego in scenario 4 always captures more buyer-surplus than does the middleman, the intermediate positions 
capture even more buyer-surplus.  The reason is that in networks such as those in figure 2, where the 
networks do not form a single component, ego’s decision to concentrate his links will lower the total 
amount of bits (and hence the surplus available in acquiring such bits).  Thus, such extreme redundancy is 
problematic for buyer as well as seller power, but only in such a disconnected structure and only relative to 
more intermediate levels of redundancy. 
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proposition Pb, this penalty looms much larger if actors’ tastes are homophilic.  The 

bottom panel of table 3 presents the relevant results.  We see that while redundancy 

continues to heighten buyer-surplus and to reduce seller-surplus, the latter effect is now 

much weaker than before.  For instance, we see that relative to ego in scenario 3, ego in 

scenario 1 can now sell less than one more bit, on average, and extracts about the same 

amount of surplus in these sales.  By contrast, ego in scenario 1 both sold many more bits 

and sold them for a higher price than did ego in scenario 3 under uniform valuation.  

Overall, we see that following an NR-strategy now generates the least amount of total 

surplus.  And the reason for this should by now be clear: the basis for a middleman’s 

power lies in his ability to create value, by bridging between clusters that would 

otherwise not be bridged, and then capturing value, by levying a toll on traffic across that 

bridge.  But if there is little interest in the goods that could cross the bridge, there will be 

no value to capture.  By contrast, the increased power from an R-strategy has nothing to 

do with ego’s ability to create value.  Rather, since it stems from a heightened capacity 

for capturing value created by others, it is not vulnerable to others’ interests or values.  

 

Validation in More Complex Networks.  

While the stylized networks depicted in figures 2 and 3 help to clarify the mechanisms 

underlying our propositions, the scope of these propositions includes larger and more 

complex networks as well.  Analysis of a broad array of larger and more complex 

structures indicate that the key scope condition concerns the degree of structural 

differentiation—i.e., the extent to which networks tend to subdivide into clusters or 

cliques.  This scope condition is consistent with our argument.  Insofar as all of the actors 

in the system are linked or if there are no clusters in the network, there will be no 

variation in structural position along the dimensions covered by our theory—i.e., actors 

will not vary in the extent to which their contacts are redundant.  We illustrate these 

patterns by presenting results from simulations following the same rules given above and 

applied to a series of clustered networks consisting of 40 nodes, each of which has 4 links 

(i.e., “degree” = 4).  The networks are generated using the α-model described by Watts 

(1999), a model that is designed to induce clustering in a network (see Skvoretz, Fararo, 

and Agneesens 2004).  One of the networks created with this procedure is illustrated in 
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figure 5.  Each node is labeled its “ego-density,” where ego-density is defined as the 

proportion of the focal node’s contacts that are connected to each other.  Ego-density 

captures the first of the two dimensions of redundancy we have discussed, as represented 

by the contrast between the columns in figures 2 and 3. 

FIGURE 5 ABOUT HERE  

In table 4, we present results from fifty simulations each conducted on fifty of the 

40 node networks described above.  The top panel presents results under uniform 

valuation and the bottom panel presents results under homophilic valuation.  The 

indicators of surplus are defined as above and “slow accumulation” is defined as the 

number of interactions that occur in the system before an actor accumulates all of the bits 

it values at all (wtp>0), divided by the total number of such bits.  We average the 

outcome variables over the fifty simulations and examine the associations between the 

outcome variables and the three indicators of structural position: (a) ego-density, which is 

defined as above; (b) farness, or “closeness centrality” (Freeman 1979), which is the sum 

of the geodesic (minimum path-distance) from ego to all other nodes in a network; and 

(c) Stephenson and Zelen’s (1989) “information-centrality,” which computes centrality 

based on a similar rationale but considers all path-distances in a matrix, weighting shorter 

path-distances more.15  These measures are useful because, unlike ego-density, they 

capture an ego’s global position in the larger network and thus alters’ degree of 

redundancy by structural equivalence (including equivalence via multiple steps) rather 

than just through direct links between alters.  For farness, nodes in more redundant 

positions are more distant from other nodes in the system; for information-centrality, 

redundant positions are those who have access to other nodes in the system through a 

limited number of channels.  Note that ego-density and farness reflect increasing 

redundancy between alters while information-centrality reflects decreasing redundancy. 

TABLE 4 ABOUT HERE 

                                                 
15 We calculate information-centrality using the SAS/IML routine described by Rothenberg et al. (1995: 
276-277) and implemented by Jim Moody.  We are grateful to Jim Moody for making this routine publicly 
available. 
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We see from table 4 that each of the measures of structural position correlates 

with the outcome variables in the manner predicted by our propositions.16  First, lower 

redundancy (i.e., lower ego-density and farness, or higher information-centrality) leads to 

faster accumulation of bits in either panel.  In addition, lower redundancy increases both 

the number of bits an actor can sell and the total seller-surplus she can expect.  The other 

side of the trade-off is clearly visible as redundancy clearly increases buyer-surplus.  

While redundancy sharply decreases total surplus when valuations are uniform, it 

moderately increases total surplus when valuations are homophilic.  Thus, these results 

validate our argument that the greater returns that are potentially available through an 

NR-strategy when valuations are uniform must be balanced against the surer, if more 

modest, returns available through an R-strategy when greed is localized.   

Note finally that these conclusions do not depend on how one measures 

redundancy.  Indeed, perhaps the key result in table 4 concerns the associations among 

buyer-surplus, seller-surplus, and total surplus.  First, we see that buyer-surplus is highly 

and negatively correlated with seller-surplus in both panels.  This effectively captures the 

key trade-off in our paper without relying on a particular measure of structural position.  

That is, we see that the network positions (however defined) that obtain the greatest 

seller-surplus are the same positions that obtain the lowest buyer-surplus.  And we see 

that under uniform valuation, the positions that accumulate the most buyer-surplus are 

worse off overall because they have sacrificed so much seller-surplus.  It is seller-surplus 

that drives total surplus under uniform valuation.  But in a homophilic world, demand is 

concentrated more locally and so seller-surplus is no longer an important determinant of 

total surplus.  When tastes are localized, power is less about creating value by facilitating 

the transmission of bits across disconnected clusters but about having multiple options for 

obtaining bits from fellow-cluster members. 

 

IV. Discussion 

To recapitulate the key lesson of the foregoing analysis, it is useful to refer back to figure 

1.  Existing theory, and a very compelling intuition, suggests that the middleman position 

                                                 
16 These results pool observations across fifty different structures.  Substantively the same pattern of results 
is observed for each network. 
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created by the NR-strategy is much more valuable than the position that results from the 

R-strategy.  The middleman position seems valuable both because she will gain access to 

the information (and other resources) that is contained in all four clusters and because she 

will be a monopoly broker between the clusters: she is positioned to do an increasing 

number of deals at an increasing rate as she gets access to more clusters; and she can 

conduct all such deals at monopoly rates.  Of course, gaining access to information does 

not mean that such information will actually be absorbed, and existing theory provides 

reasons for thinking that actors have particular difficulties obtaining complex and 

sensitive information from clusters of which she is not a member.  We will consider such 

scope conditions shortly.  But the key lesson of the foregoing is that even when we 

assume no obstacles in the transmission of information, the increase in information-

access experienced by the middleman is accompanied both by an increase his power as 

seller and a decrease in his power as buyer.  These countervailing effects are joint 

outcomes of the same condition-- the tendency for disconnected actors to provide access 

to different pools of resources.  To the extent that this condition does not hold, neither 

side of the trade-off will hold. 

We have noted further that while the returns associated with an NR-strategy seem 

to dwarf the corresponding penalty, this is true only insofar as taste is not homophilic.  

Where homophily is strong, a middleman may find that the parties on either side of the 

bridges he has built are simply not interested in what the others possess.  And it is 

typically not possible to mitigate such risk by ascertaining others’ tastes ex ante.  To 

better appreciate this point, consider the many social worlds in which each of us 

participates.  Involvement in a diverse array of worlds is often personally enriching, but it 

is only rarely a source of power.  To confer power upon us, we must bridge between 

actors in separate groups, communities, or markets who are disconnected and who value 

one another’s resources.  But taste is typically local.  Indeed, the great irony of the 

middleman position is that the highly clustered systems that give the middleman strategy 

its greatest potential are produced by homophilic tendencies that make bridging between 

such clusters less profitable.17  Note finally that the risks associated with middleman 

                                                 
17 We thank Aimee Kane for helping us see this point.  And thanks to Rodrigo Canales for pointing out the 
sliver lining that accompanies this dark cloud: while homophily makes it difficult to bridge across 
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returns are even clearer if we recognize that actors’ willingness-to-pay is often increasing 

in the number of sources they have because information available from multiple sources 

is more credible (Centola and Macy 2007) and decisions based on multiple sources are 

easier to justify or legitimate to others (Carroll and Hannan 1989).  To the extent that 

actors require two sources for anything they obtain, the middleman’s power will 

necessarily be limited.  But such risks do not pertain to the R-strategy because the 

increase in buyer power comes from an increased ability to capture value and does not 

depend on others’ tastes. 

 To be sure, our conclusions can be challenged on the grounds that the redundancy 

trade-off we have identified apply to a narrow range of conditions, as specified by the 

restrictive assumptions we have adopted.  In particular, while our study appears to be the 

first sociological treatment of power in the exchange of information-like resources (cf., 

Marsden 1983; Yamagishi et al. 1988), a full treatment of the relationship between 

knowledge and power must consider information that is more ambiguous or sensitive, 

and thus less easily transferred and absorbed, than the “bits” we have modeled.  In 

addition, a full treatment of these issues must allow for endogeneity in the social 

networks being analyzed.  Yet while we must be cautious in carrying the framework 

beyond the scope of the assumptions we have made, we now show that a consideration of 

each of these issues-- (a) whether the framework applies to information that is more 

ambiguous or confidential; and (b) whether it applies when actors can choose their ties-- 

suggests that the core insights our framework may have wide applicability.  In particular, 

we will see that the trade-off we have identified is part of a wider family of redundancy 

trade-offs. 

  

A. From Information to Knowledge 

A natural objection to our framework is that the “bits” we consider are too easily 

transmitted and assimilated to represent what we mean by knowledge transfer and 

acquisition.  In particular, much valuable knowledge involves information that is 

                                                                                                                                                 
disconnected social worlds, it is the middleman who is often best able to erect such bridges due to the 
cosmopolitan skills such a position cultivates (see below).  Insofar as a middleman becomes an expert at 
translating or reframing information for different audiences, he gains a greater ability to recognize how a 
bit from one part of the world can be translated to provide value in another. 
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ambiguous or confidential.  And such knowledge seems more easily transferred between 

people who are members of the same group or community and thus share many ties in 

common (cf., Uzzi 1997; Hansen 1999).  That is, while breadth of access to information 

may be optimized by nonredundancy (as stated in propositions Ka and Kb), knowledge 

may be optimized by redundancy.  And if this is the case, perhaps our framework applies 

to a very narrow range of cases and there is no general trade-off in the social structural 

foundations of knowledge and power.   

 In fact, while this objection suggests important boundary conditions on our 

framework, it also leads us to a deeper appreciation of the generality of the redundancy 

trade-off.  First, even if redundancy facilitates the acquisition of knowledge, it will still 

hinder the creation of value in that it cannot facilitate the flow of knowledge from one 

part of a system to another.  Thus, the trade-off can be eliminated only if value-creation is 

eliminated as a possibility.18  To see this, consider a form of knowledge that can be 

transmitted if and only if i and j have at least n ties in common.  For instance, if n=2 then 

all knowledge must circulate within (sets of interlocking) closed triads.  As a result, 

neither ego nor her alters in scenarios 1-3 of figures 1 and 2 will ever acquire such 

knowledge and they will also not be able to exert any power in the exchange of such 

knowledge.  By contrast, ego in scenario 4 will acquire such knowledge and will be able 

to exert some power in obtaining it because he is not dependent on either of his alters for 

it.  But this does not eliminate the trade-off as much as it illustrates how the trade-off is 

based on the possibility that some actors create more value than others.  Accordingly, 

observe the role played by the alters’ other contact in scenario 4.  This is the only 

scenario in which knowledge will flow between nonredundant actors, and it is because 

the alters’ other contact acts as a middleman between them.  More generally, insofar as it 

is possible for knowledge to flow between actors who are not fully structurally 

equivalent, those actors who have nonredundant contacts will be in the best position to 

facilitate that flow (and capture value from it), even if such an actor will be in a weaker 

position as an acquirer of knowledge.19   

                                                 
18  As Rogers and Bhowmik (1970/71: 530) put it, "… communication … (between) participants who (are) 
completely homophilous...(is)  facile but totally redundant." 
19 This trade-off is not apparent in scenario 4 because the alters’ other contact has four links and all other 
actors only have two.  Thus, he seems not to suffer from having fewer options for obtaining the knowledge 
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 Of course, it is possible to devise a rule that would eliminate the possibility of 

such an intermediary.  In particular, one might consider a form of knowledge that can be 

transmitted if and only if i and j are fully structurally equivalent.  Under such a rule, 

knowledge will be transferred only within the isolated triads in figure 2 or the dyads in 

both figures that include actors who have no ties outside their common triad.  Such a rule 

clearly impoverishes a social system and indeed, seems to strain the boundaries of what 

we mean by “knowledge.”  This point is captured by additional simulations (not shown) 

on the figure 2 and 3 scenarios in which knowledge transfer was made more difficult 

when the actors did not share ties in common.  As long as this restriction is not 

maximally strong, it slows down knowledge diffusion and lengthens the period before 

which the costs and benefits of redundancy become apparent, but the trade-offs appear 

just the same.  In sum, as long as a form of knowledge can flow between actors who do 

not share ties in common, the trade-off must reappear in some form even if actors whose 

alters are more redundant tend both to acquire such knowledge on better terms and to 

absorb it more easily.  The downside is that such actors will be less well-positioned to 

create (and capture) value as a seller/provider of such knowledge 

 Note further that we should not be so quick to assume that redundancy is 

especially valuable for information that is ambiguous or confidential.  With regard to 

ambiguous data, the basis for privileging redundancy derives from the notion that an 

actor’s “absorptive capacity” (Cohen and Levinthal 1990) is greater insofar as she has 

already accumulated related knowledge-- that “related knowledge” is “needed to absorb 

new knowledge (ibid., p.129).”  We may apply this principle to an interpersonal context 

(see Reagans and McEvily 2003) by positing that two people who already share a great 

amount of knowledge in common should be able to transfer new knowledge more easily 

than two people who have no knowledge in common (Reagans and McEvily 2003).  

Furthermore, insofar as redundant actors will tend to share more knowledge in common 

(as entailed by our assumptions), then propositions Ka and Kb will be less likely to hold.  

                                                                                                                                                 
in question.  But imagine if we were to equalize the links by enlarging the size of the groups between which 
the alters’ other contact serves as a middleman (while ensuring that the groups consist of interlocking 
triads).  Under such conditions, the middleman again has fewer options for obtaining knowledge than do 
any of the group members, though the middleman is in a better position to create and capture value in 
facilitating flows across the groups.   
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At the extreme, an actor who follows an NR-strategy may not be able to learn anything 

from his contacts, and vice versa.   

Yet as pointed out above, this privileging of redundancy will eliminate the trade-

off (and the identity) in the structural foundations of power and knowledge only when it 

is impossible to transfer knowledge between actors who are not structurally equivalent.  

Moreover, there are at least two reasons to expect a middleman to enjoy advantages in 

acquiring new knowledge even when absorptive capacity is important.  First, while it 

may be easier to absorb new knowledge when one focuses either in the same domain of 

knowledge or on exchanges with others who share one’s knowledge, it is questionable 

whether the most valuable new knowledge is discovered in this manner.  Rather, it is 

widely recognized that significant advances in knowledge often come when knowledge 

from one domain is applied to other domains to create new combinations and 

recombinations.  In March’s (1991) terms, there is a trade-off between exploration and 

exploitation.  Exploration involves wide search for new alternatives to existing activities, 

while exploitation is characterized by refinement of existing activities.  Both are critical 

to a system’s survival over time.  Yet they stand in tension with one another because 

activities cannot simultaneously be devoted to searching widely for new solutions and to 

improving old approaches.  This tension can be cast in terms of network redundancy.  In 

particular, if exploitation involves repeated exposure to the same or highly similar bits of 

knowledge, this is clearly best achieved through interaction with redundant alters.  By 

contrast, the widest access to new alternatives is obtained from an NR-strategy.  Thus, 

even if a middleman’s absorptive capacity is reduced, her enhanced capacity for 

exploration may more than compensate if a significant advance is made.20   

                                                 
20 We captured this trade-off in an additional set of simulations on the figure 2 and 3 networks.  In 
particular, we modified the rule that a bit was fully transferred in the first passing and we had actors 
continue to transmit whatever bits they had.  This rule makes sense if there is additional (though perhaps 
diminishing) value in being exposed to the same information multiple times, either to prevent erosion or 
forgetting or to more fully understand the information, as reflected in March’s notion of exploitation and as 
captured in  learning curve models.  The results of these simulations show that redundancy increases the 
intensity of exposure to a small set of bits, at the cost of being exposed to a broad array of bits.  
Accordingly, the middleman is most likely to encounter all bits within a particular time frame (and thus 
make the connections between bits that lead to innovation), while actors whose contacts are more 
redundant should have the deepest understanding of a particular domain insofar as that is promoted by 
repeated exposure to it. 
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Moreover, the middleman may even enjoy enhanced absorptive capacity, at least 

with respect to knowledge in new domains (see Cohen and Levinthal 1990: 129).  The 

notion of cosmopolitanism (Simmel 1950c) reflects the recognition that experience in 

many and diverse social worlds confers upon an actor a facility with interacting and 

exchanging productively in new social worlds (cf., Rogers and Bhowmik 1970/1971: 

535).  Accordingly, Reagans and McEvily (2003) show that actors whose network 

position is high in “network range” (i.e., low redundancy among contacts) are able to 

obtain knowledge more easily.  Of course, localism is valuable just as is 

cosmopolitanism, but involves a familiarity and facility with a particular “terrain” (e.g., 

Merton 1968; Gouldner 1957).  The upshot then is that while it is reasonable to expect a 

middleman position to face disadvantages in acquiring information that is hard to 

interpret without immersion in a particular community, this disadvantage is accompanied 

by two significant advantages in the acquisition and use of ambiguous information: (a) an 

enhanced potential for exploration; and (b) a cosmopolitan facility with processing new 

information.   

Furthermore, it is unclear that an NR-strategy is always disadvantageous for 

acquiring confidential information-- i.e., sensitive matters that the information-holder 

does not want broadcast widely.  On the one hand, the strong, dense ties characteristic of 

scenario 4 are widely thought to promote the development of mutual trust, the 

development of common norms, and the means for enforcing such norms--  all of which 

support the transfer of information that might otherwise make an actor vulnerable in 

some way (e.g., Coleman 1988; Greif 1993; Uzzi 1997).  The key mechanism here 

involves identity-- the classification of some actors (by these same actors and their 

audiences) as members of a family, group, or community where secrets are (supposed to 

be) shared and the identification of others as outside that “circle of trust” (Herzfield and 

Hamburg 2000).  Yet recall Simmel’s (1950b) observation that a very different identity 

also enjoys distinctive advantages in accessing confidential information-- that of the 

“stranger.”  A stranger may be defined as an actor or set of actors who interact regularly 

with a group or community but are classified both by group members and themselves as 

outsiders.  Salient historical examples include such “middleman minorities” as European 

Jews and ethnic Chinese in other parts of Asia (Blalock 1967; Bonacich 1973).  Since the 
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stranger’s very identity renders him ineligible for full group membership, he cannot 

compete for status within the group.  According to Simmel, this makes him a more 

dispassionate observer of the group’s affairs who is sought out as a confidant because he 

cannot use such confidences to vie for relative status within the group.21  

As in the case of ambiguous information, we do not mean to imply that 

middlemen are always in the best position to acquire confidential information.  Rather, 

the implication is that while there are certain classes of knowledge that may flow more 

easily between actors with highly redundant alters, there are a parallel set of mechanisms 

that favor actors whose contacts are nonredundant.  And more generally, the trade-off we 

identify in this paper seems to be members of a wider “family” of redundancy trade-offs-- 

exploration/exploitation, cosmopolitanism/localism, and stranger/insider.  In each case, 

the advantages that derive an NR-strategy are counterbalanced by advantages that accrue 

to an R-strategy.  And there seems generally to be a risk-return aspect to each trade-off, 

whereby the potential returns to nonredundancy are far greater but the surest returns 

accrue to redundancy.  As March wrote with regard to exploration and exploitation, “the 

search for new ideas, markets, or relations has less certain outcomes, and more diffuse 

effects than does further development of existing ones (March 1991, p.73).”   And while 

middlemen minorities have often enjoyed quite lucrative returns, the risks to such a status 

are well-known as well. 

 

B. Network Endogeneity 

The second objection we consider rests on assumption 3, that networks are fixed pipes.  It 

seems clear that the trade-offs that we have identified would disappear if actors could 
                                                 
21 These dynamics are illustrated nicely in Bearman’s (2005) analysis of doormen-tenant relations.  Two 
key issues come to the fore that are not apparent in Simmel’s treatment.  First, the insider and stranger 
identities are social classifications rather than internally cohesive groups, as Simmel’s analysis might seem 
to imply.  As Bearman notes, tenants are interdependent (e.g., because noise and leaks travel between 
apartments; and because they compete for status in the building’s hierarchy) but hardly represent a cohesive 
group.  Second, Bearman points to another trade-off between knowledge and power that inheres in the 
stranger role-- i.e., that while the stranger may be well-positioned to accumulate a large amount of 
compromising information on the insiders, he is limited in the extent to which he can exploit it without 
being sanctioned by everyone in the role structure for violating his role.  And this may be why actors can 
sometimes be particularly effective when they bring together actors who are all members of the same group 
rather than different groups (see e.g., Fernandez and Gould’s [1993] “coordinator”; and Obstfeld’s [2005] 
tertius iungens.)  Of course, such coordination is limited by the fact that the actors are redundant.  
Zuckerman and Sgourev (2006) discuss an institution that tries to solve this problem, by creating a common 
identity among nonredundant actors. 
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change their ties immediately and effectively to meet their needs and desires.  

Accordingly, recent research has emphasized that valuable “structural holes” can be 

expected to close quickly (Burt 2002) and that it is questionable whether incumbents can 

sustain a valuable middleman position (Ryall and Sorenson 2007).  One might even go so 

far as to argue that the trade-off identified in this paper is largely moot because network 

positions are so fluid. But it is important to recognize that network positions are often 

quite enduring even while being very valuable.  For instance, any organization can be 

depicted as a middleman, in that it (continually) takes an array of inputs and combines 

them (a producer) or merely retransmits them (a distributor or retailer) as outputs for 

“downstream” parties.  While many such positions are vulnerable to competition, they 

may be quite sustainable when it is more costly for entrants to replicate the activities 

performed by the middleman.   

 Such barriers to entry might seem pertinent only to formal organizations.  But our 

discussion of the stranger and insider identities suggests at least one source for such 

access constraints-- the need to assume an identity that is appropriate for a particular 

network position.  Insofar as any actor must successfully assume an identity in order to 

maintain a set of relationships, and insofar as it is difficult quickly to adjust one’s 

identity, it is often hard to make substantial changes in one’s network position.  As such, 

the network redundancy trade-off may be experienced as a choice between an identity 

that facilitates the pursuit of an NR-strategy and an identity that facilitates the pursuit of 

an R-strategy.   

 Framing of the trade-off in terms of identity links our discussion with yet another 

redundancy trade-off, as suggested by the following dilemma: “Is it better to have a 

simple identity or one that is more complex? (Zuckerman, Kim, Ukanwa, and von 

Rittmann 2003, p.1018)”  Complex identities are potentially advantageous because 

“actors who could potentially be associated with multiple roles or groups retain flexibility 

in responding to interactants whose more narrowly defined identities induce 

commitments to restricted lines of action (p.1019).”  Padgett and Ansell (1993) label such 

flexibility “robust action” and attribute it to Cosimo de Medici, who occupied a powerful 

middleman position in 16th century Florence.  But as we have already seen, optimizing 

for nonredundancy carries great risk as well as potentially great returns.  In this case, the 
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problem is that attempts to assume a complex identity generally fail.  By “def(ying) 

prevailing sociocognitive frames” for interpreting action, the would-be robust actor “risks 

sowing confusion among potential audiences, thereby producing social penalties in the 

form of lack of attention or outright rejection (Zuckerman et al., ibid.).”  In general, 

actors whose loyalties, skills, or interests are understood (as compatible with one’s own) 

are preferred.  Accordingly, the surest route to survival involves becoming “typecast” in a 

relatively narrow identity, even if this limits opportunities in the long-run.  And in social 

network terms, such a simple identity entails an R-strategy.   

 

Conclusion: A Family of Trade-Offs 

To summarize, we believe that that there are some important boundary conditions beyond 

which the trade-off we identify in this paper will not be salient.  In particular, the trade-

off will not be apparent if either: (a) the knowledge in question cannot be transferred 

between actors who are not structurally equivalent; or (b) if network links can be quickly 

and easily adjusted.  Yet our discussion also suggests that there is a large set of social 

situations that fall within these boundary conditions.  Indeed, while there is little or no 

precedent for supposing a trade-off in the social structural foundations of power and 

knowledge, our review of possible objections to our framework suggests that there should 

perhaps be nothing surprising about this trade-off since it belongs to a larger “family” of 

redundancy trade-offs long observed in sociology and neighboring disciplines.  In each 

case, there are opposing advantages and disadvantages associated with focusing on 

redundancy (in relationships, activities, or one’s identity) and nonredundancy, with the 

former providing more certain but more limited returns relative to the latter.   

Beyond simply noticing the homology among these trade-offs, situating the 

network redundancy trade-off as a member of the larger family directs us to issues that 

are not otherwise apparent, especially given the relatively static nature of our framework.  

For instance, while we have depicted the NR-strategy as riskier, a consideration of the 

kindred trade-offs suggests that the R-strategy may be riskier over the long-term.  As 

March (1991) argues, both exploration and exploitation are necessary for a system’s 

survival even though the uncertainties of exploration and the difficulty of doing both 

simultaneously leads most organizations to focus on exploitation. The long-term risk is 
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that a strict focus on refining existing (processes for producing existing) products leaves a 

firm vulnerable to eventual changes in demand (or the development of superior 

processes).  This risk is familiar from yet another related trade-off, that between 

generalism and specialism (e.g., Hannan and Freeman 1977; cf., Zuckerman et al. 2003: 

1020).  While specialists may enjoy advantages when demand for their product is high, 

generalism serves as a hedge against shifts in demand across specialties over time.  The 

implication for knowledge and power is clear.  Even if returns from enlarging knowledge 

and creating value through an NR-strategy seem less certain than the returns from 

focusing on value-capture through an R-strategy, there is a sense in which no actor can 

afford to focus solely on capturing value from others.  Rather, the middleman is a 

position that every actor must try and assume in one form or another so that she brings 

something unique to the social encounters in which she chooses to participate.   
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Table 1:  
Results on Bit Diffusion in the Figure 2 Scenarios 
Scenario 1 (Low equivalence, no direct tie between alters) 
 Mean (n=1000 simulations) # of Interactions In System Before Actor Possesses: 

 
2 

Bits 
3 

Bits 
5 

Bits 
6 

Bits 
8 

Bits 
9 

Bits 
11 

Bits 
12 

Bits 
14 

Bits 
15 

Bits 
Ego 6.4 16.6 37.6 47.9 66.2 76.5 92.9 102.9 125.3 173.6
Alter 1 5.4 11.5 24.9 28.1 46.4 59.4 94.9 118.3 180.3 230.0
Alter 2 5.5 12.4 25.3 28.8 47.0 59.7 94.4 119.1 181.7 228.6
Min of others 5.1 10.9 24.0 43.7 67.1 92.0 195.7 225.6 289.7 305.8
Ego’s relative speed in obtaining fifteen bits: 
(mean of 168.8 interactions for fastest actor)/(mean of  173.6 interactions for ego)=0.97 
Scenario 2 (Low equivalence, direct tie between alters) 
 Mean (n=1000 simulations) # of Interactions In System Before Actor Possesses: 

 
2 

Bits 
3 

Bits 
4 

Bits 
5 

Bits 
6 

Bits 
7 

Bits 8 Bits 9 Bits 
Ego 6.3 16.9 29.3 42.5 55.3 69.1 85.0 105.6 
Alter 1 5.4 11.7 20.9 31.1 40.6 53.4 72.4 102.0 
Alter 2 5.4 12.0 21.6 31.2 41.3 54.5 71.8 102.1 
Min of others 5.2 11.1 24.8 45.5 67.9 94.5 121.1 148.2 
Ego’s relative speed in obtaining nine bits: 
(mean of 95.7 interactions for fastest actor)/(mean of  105.67 interactions for ego)= 0.91 
Scenario 3 (High equivalence, no direct tie between alters) 
 Mean (n=1000 simulations) # of Interactions In System Before Actor Possesses: 

 
2 

Bits 
3 

Bits 
4 

Bits 
5 

Bits 
6 

Bits 
7 

Bits 8 Bits 9 Bits 
Ego 6.5 17.5 28.9 39.2 50.5 61.2 72.3 86.0 
Alter 1 5.8 13.3 22.1 30.0 37.0 45.2 54.6 78.0 
Alter 2 5.8 13.2 22.1 29.2 36.5 44.8 55.0 77.3 
Min of others 4.6 8.8 15.7 26.5 38.4 53.3 69.5 88.3 
Ego’s relative speed in obtaining nine bits: 
 (mean of 69.56 interactions for fastest actor)/ (mean of  86.0 interactions for ego)=0.79 
Scenario 4 (High equivalence, direct tie between alters) 
 Mean (n=1000 simulations) # of Interactions In System Before Actor Possesses: 

 
2 

Bits 
3 

Bits 
4 

Bits 
5 

Bits 
6 

Bits    
Ego 6.3 17.3 31.2 46.1 61.4   
Alter 1 5.7 13.0 24.0 36.9 52.5   
Alter 2 5.5 12.4 23.7 36.8 51.9   
Min of others 4.7 9.1 16.3 26.2 45.0   
Ego’s relative speed in obtaining six bits: 
(mean of 43.35 interactions for fastest actor)/(mean of  61.4 interactions for ego)=0.67 
 



Table 2:  
Results on Bit Diffusion in the Figure 3 Scenarios 
Scenario 1 (Low equivalence, no direct tie between alters) 
 Mean (n=1000 simulations) # of Interactions In System Before Actor Possesses:

 
2 

Bits 
3 

Bits 
5 

Bits 
6 

Bits 
8 

Bits 
9 

Bits 
11 

Bits 
12 

Bits 
14 

Bits 
15 

Bits 
Ego 6.3 17.0 37.8 48.7 68.7 78.6 97.6 107.8 128.0 140.4
Alter 1 5.6 13.4 30.8 39.4 56.4 65.2 84.2 95.3 121.1 137.4
Alter 2 5.2 13.2 30.6 38.8 55.7 64.7 83.7 94.8 121.0 137.5
Min of others 5.5 13.0 32.3 41.4 59.8 68.9 88.5 98.5 121.9 136.3
Ego’s relative speed in obtaining fifteen bits: 
(mean of 120.0 interactions for fastest actor)/(mean of 140.4 interactions for ego)=0.85 
Scenario 2 (Low equivalence, direct tie between alters) 
 Mean (n=1000 simulations) # of Interactions In System Before Actor Possesses:

 
2 
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3 

Bits 
5 

Bits 
6 

Bits 
8 

Bits 
9 

Bits 
11 

Bits 
12 

Bits 
14 

Bits 
15 

Bits 
Ego 6.5 17.1 43.0 55.7 81.3 94.1 120.3 134.5 164.7 183.7
Alter 1 5.5 12.9 33.5 45.4 69.6 82.3 108.5 122.9 154.0 173.7
Alter 2 5.3 12.9 33.6 45.4 69.7 82.4 109.1 123.3 154.8 174.6
Min of others 5.3 12.7 33.5 45.5 69.7 82.4 109.1 122.6 154.3 173.9
Ego’s relative speed in obtaining fifteen bits: 
(mean of 146.1 interactions for fastest actor)/(mean of  183.7 interactions for ego)= 0.80 
Scenario 3 (High equivalence, no direct tie between alters) 
 Mean (n=1000 simulations) # of Interactions In System Before Actor Possesses:

 
2 

Bits 
3 

Bits 
5 

Bits 
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Bits 
9 

Bits 
11 

Bits 
12 

Bits 
14 

Bits 
15 

Bits 
Ego 6.5 17.2 40.0 51.1 73.0 84.1 107.0 118.7 144.0 159.5
Alter 1 5.8 14.4 32.8 42.1 61.7 71.5 93.4 104.5 129.7 146.6
Alter 2 5.8 14.0 32.7 41.9 61.5 71.3 92.5 103.6 129.2 146.4
Min of others 5.0 11.8 26.7 34.3 49.9 58.2 77.2 87.4 114.6 133.8
Ego’s relative speed in obtaining fifteen bits: 
 (mean of 119.8 interactions for fastest actor)/ (mean of  159.5 interactions for ego)=0.75 
Scenario 4 (High equivalence, direct tie between alters) 
 Mean (n=1000 simulations) # of Interactions In System Before Actor Possesses:
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Bits 
11 

Bits 
12 

Bits 
14 

Bits 
15 

Bits 
Ego 6.1 16.7 46.9 64.4 99.4 116.5 151.4 169.1 206.6 228.4
Alter 1 5.3 13.0 38.6 55.5 90.7 107.8 142.4 159.8 197.6 219.3
Alter 2 5.4 13.0 39.0 55.2 90.2 107.5 141.5 159.4 197.9 219.3
Min of others 5.2 11.9 27.2 36.2 58.9 68.0 88.1 99.8 131.9 154.2
Ego’s relative speed in obtaining fifteen bits: 
(mean of 152.8 interactions for fastest actor)/(mean of  228.4 interactions for ego)=0.70 



Table 3: Summary Results from 1,000 Simulations in the Figure 2 and Figure 3 Scenarios 
 

Note: All contrasts between scenario1 and scenarios 2, 3, and 4 are statistically reliable. 

 Results for Figure 2 Results for Figure 3 
Assuming Uniform Valuation (6a) 

Results for Ego Scenario 
1 
 

Scenario 
2 

Scenario 
3 
 

Scenario 
4 

Scenario 
1 
 

Scenario 
2 

Scenario 
3 
 

Scenario 
4 

N bits obtained  14 8 8 5 14 14 14 14 
Avg. buyer surplus  $0.00  $0.21  $0.18  $0.26  $0.09  $0.23  $0.20  $0.25  
Total buyer surplus $0.00 $1.71 $1.44 $1.29 $1.26 $3.17 $2.74 $3.55 
N bits transmitted 15.70 4.21 5.02 2.62 10.89 5.98 7.85 5.01 
Avg. seller surplus  $1.00  $0.58  $0.57  $0.52  $0.92  $0.53  $0.48  $0.39  
Total seller surplus $15.70 $2.46 $2.88 $1.35 $9.99 3.14 $3.73 $1.93 
Total surplus $15.70 $4.17 $4.33 $2.64 $11.25 $6.31 $6.46 $5.48 

Assuming Homophilic Valuation (6b) 
N bits obtained  6 4 4 3 6 4 4 3 
Avg. buyer surplus  $0.00  $0.74  $0.54  $0.90  $0.00  $0.76  $0.54  $0.91  
Total buyer surplus $0.00 $2.97 $2.16 $3.59 $0.00 $3.05 $2.17 $3.65 
N bits transmitted 3.70 2.48 3.05 1.86 3.71 2.48 2.88 1.85 
Avg. seller surplus  $1.89  $2.23  $1.95  $2.60  $1.96  $2.26  $2.14  $2.65  
Total seller surplus $6.99 $5.54 $5.96 $4.84 $7.29 $5.60 $6.15 $4.91 
Total surplus $6.99 $8.51 $8.12 $8.42 $7.29 $8.65 $8.32 $8.56 



Table 4 
Summary Statistics and Correlations Matrix, Variables averaged over 50 Simulations on 50 Clustered Networks  
of Size=40 (N=2000) and Degree=4 for All Actors.  Prices Computed According to Equation (1). 
Assuming Uniform Valuation (6a) 
 Mean (SD) 1 2 3 4 5 6 7 
1. Slow accumulation 20.39 (1.41) --       
2. Total buyer surplus 14.78 (1.09) .500 --      
3. N bits transmitted 39.00 (1.22) -.472 -.735 --     
4. Total seller surplus 24.21 (3.76) -.452 -.947 .753 --    
5. Total surplus 38.99 (2.74) -.420 -.898 .738 .991 --   
6. Ego-density 0.28 (0.16) .528 .859 -.523 -.856 -.830 --  
7. Farness 85.51 (10.43) 703 .655 -.385 -.614 -.580 .702 -- 
8. Information centrality 1.24 (0.11) -.739 -.615 .327 .542 .497 -.701 -.889 
Assuming Homophilic Valuation (6b) 
 Mean (SD) 1 2 3 4 5 6 7 
1. Slow accumulation 26.12 (2.58) --       
2. Total buyer surplus 9.56 (3.43) -.062 --      
3. N bits transmitted 11.67 (1.88) -.073 -.932 --     
4. Total seller surplus 29.43 (3.22) .042 -.973 .959 --    
5. Total surplus 39.00 (0.79) -.097 .365 -.128 -.140 --   
6. Ego-density 0.28 (0.16) .076 .882 -.909 -.892 .182 --  
7. Farness 85.51 (10.43) -.086 .765 -.783 -.778 .143 .702 -- 
8. Information centrality 1.25 (0.11) -.042 -.721 .770 .743 -.096 -.701 -.889 
 



 

Figure 1: The Redundancy Dilemma 
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Figure 2: Two Dimensions of Alter Redundancy:  
Four Triadic Clusters with No Direct Link between Them  
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Figure 3: Two Dimensions of Alter Redundancy:  
Four Triadic Clusters with Direct Links between Them 
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Figure 4: Functional Form of Discount in Price Equation 
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Figure 5: Illustrative 40-Person Network with Degree=4* 

* The node labels indicate “ego-density” or the number of links between the node’s contacts divided by the total possible links. 




