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Abstract

We empirically analyze the relation between resource sharing, sociglroximity, and structural
network positions in di erent network dimensions. We elicit socio-ecanomic characteristics of
all household heads in a rural village in Nicaragua, map their complete aetwork in the dimen-
sions friendship, social-public activities, and economic exchange, dnconduct a sequence of
eld dictator experiments to measure the willingness to share resorces in a controlled way.
Di erent network dimensions di er substantially in structure and sh ow little overlap. Rela-
tional and structural positions of individuals in these network dimensions correlate strongly
with important socio-economic characteristics. Resource sharings positively related to so-
cial proximity in friendship networks but not in other network dimens ions. In all network
dimensions resource sharing correlates with structural networkvariables, such as centrality
and closure. These relations vary across network dimensions suggting that for theoretical
analysis as well as policy applications both network structure and n&vork dimensions have
to be taken into account.
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1 Introduction

Social networks are ubiquitous in social and economic lifered how one is embedded in such net-
works likely exerts an important in uence on decision-making, including how economic resources
are share(ﬁ Only recently empirical studies in economics have looked o the relation between
social embeddedness and how people share economic resosineiéh others (cf. lLeider et all,12009;
Goeree et al., 2010; Branas-Garza et al., 2010). These papéndeed nd that resource sharing
is higher between people who have a direct friendship relatn. However, important questions
remain open.

First, while being directly linked through friendship ties is an important relational component
of social embeddedness, little attention has been paid to stictural components of embeddedness,
such as how dense one's network is or if one occupies a centrpxbsitiong This is surprising
as the number of relations as well as the centrality individwals have in social networks vary
considerably. Moreover, it has been conjectured that strutural positions in networks can be an
important source of social capital.[Burt (1992,[2005) argus that agents with a central position in
a network are favored as they have more access to opportunits and resources. Coleman (1988,
1990) puts forward another structural aspect and claims tha locally dense and highly clustered
networks foster pro-social behavior.

Second, the studies so far have focused on the friendship dension of social networks. Yet,
people may also be connected via economic exchange relat®or other activities, like partici-
pation in social groups and meetings. Embeddedness in such erent network dimensions may
have di erential e ects on economically relevant behavior for at least two reasons. First, di er-
ent dimensions of social networks likely do not completely eerlap as, for instance, friends need
not be trading partners and vice versa. Second, ties in di erat network dimensions likely have
di erent social and economic contents as, e.g., friendshipies and economic ties involve di erent
levels of emotional engagement, reciprocity, or trust.

Third, the existing studies relied on subject pools of univesity and high-school students with
little socio-economic variation. Therefore, limited attention could be paid to the role of socio-

economic characteristics for both social embeddedness anmdsource sharing. Moreover, some

!Areas where network e ects have been shown to be important are worker productivity (Bandiera et al.,
2009), welfare culture (Bertrand et al.| 2000), migration a nd labor markets (Rees,[1966;| Granovetter, 1973,/ 1995;
Montgomery, 1991; [loannides and Loury, 2004; IMunshi, 2003), mutual insurance (Fafchamps and Lund| 2003;
De Weerdt and Dercon, [2006), informal credit markets (McMil lan and Woodru ,11999; Karlan,|2007), and inter-
national trade (Casella_ and Rauch, 2002).

2We borrow this distinction between relational and structur al aspects of social embeddedness frorn Granovetter
(2992, p. 33).



scholars argue that results derived from student samples manot generalize (Levitt and List|
2007;Henrich et al.,| 2010). Hence, it remains to be seen wher the observation of higher
resource sharing between directly linked friends can be erapolated to samples with larger (and
more realistic) socio-economic variation.

In this paper, we address these open questions by analyzinglations between resource shar

ing, relational and structural components of individual embeddedness in di erent social network
dimensions, and important socio-economic characteristi&. For this, we surveyed all household
heads in a rural village in Nicaragua and elicited the whole etwork of friendship ties, economic
ties, and ties through social-public activities. In addition, to obtain a controlled measure of
resource sharing we organized a series of dictator game expaents with the household heads
and related the behavior of givers (the “dictators') as wellas recipients to their relational and
structural embeddedness.

We selected a Nicaraguan rural village for this study for thefollowing reasons. First, in
comparison to relatively homogeneous student populationst delivers more varied individual
characteristics. Second, rural villages in developing catries tend to be long-grown social units
that have all sorts of important social relations next to friendship ties as, e.g., economic ties or
ties related to participation in social and public activiti es. This allows us to explore di erential
embeddedness e ects across these di erent network dimensisrnwith the same set of data. Third,
such social units are not rare special cases, as most rural ggle in the Southern hemisphere live
in such small-scale societies.

Our analysis is structured in the following way. We rst explore determinants of social
embeddedness, both in terms of dyadic ties and social netwkistructures. We then study whether
social embeddedness can account for the variation observad resource sharing. For this, we add
correlates of social embeddedness as confounding factovgjich allows us to explore whether these
characteristics a ect measured resource sharing indirecyl via the channel of network formation.

The results can be summarized as follows. First, we could chely identify important socio-
economic determinants of social embeddedness. Speci cgllsocial tie formation is strongly
in uenced by similarity in gender, age, mobility and locati on in the village. These e ects are
particularly strong for friendship ties. Network centrali ty and closure in friendship networks are
also strongly correlated with gender, with men being more cetral and having denser networks.

Second, we nd that di erent measures of social embeddenessra related with resource sharing

SWhile a village in Nicaragua might di er substantially from  villages in developing countries in Africa or Asia,
for example, people's livelihood strategies in rural villa ges of developing countries share a high dependency on
social ties and resource sharing. A number of existing papeis have studied social networks in developing countries
(e.g. [Karlan, 2005; |Attanasio et al.| 2012; Jackson et all,12012), but they address di erent research questions.



and that these relations di er across di erent network dimensions. In particular, social prox-
imity tends to increase resource sharing in the friendship etwork but not in the other network
dimensions. The sharing of resources is also positively aelated with the giver's centrality in
the friendship and economic networks. In addition, givers a more generous to recipients who
are more central in economic networks and recipients who arembedded in denser networks of
ties through social-public activities. In conclusion, we nd that for the explanation of resource
sharing both relational and structural social embeddednes matter and that their e ects are
conditional on the network dimension.

We believe that our results have potentially important implications for network research as
well as policy design. The dependency of network e ects on netork dimensions implies that
in empirical research one has to be careful in drawing genefraonclusions from results obtained
in a particular dimension, like friendship. In the theoretical domain our results point out that
an analysis of relational and structural network e ects on behavior that fully abstracts from the
network dimension may not always lead to accurate predictios. Our results may also matter for
development policies especially when development aid is siributed via local communities and
networks.

The rest of the paper is organized as follows. In Sectionl 2, weslate our research questions to
the existing literature and explore di erent hypotheses. Setion B describes our research design,
the network elicitation procedure and reports descriptive statistics regarding our investigated
population and the elicited networks. It also presents the pocedures applied in the dictator
game experiment. Section ¥4 presents the determinants of lknformation in the di erent network
dimensions and regression results explaining resource sireg with observable socio-economic

characteristics and social embeddedness. Sectidh 5 sumnmas and concludes.

2 Related Literature and Hypotheses

In this section, we relate our study to the growing literature that explores the relation between
social embeddedness and resource sharing. In doing so, waalpresent our research questions
and related hypotheses. Our overarching working hypothesi is that resource sharing depends
on social embeddededness. However, social embeddednesssigis of di erent components, and
it is important to spell out how each of them may contribute to resource sharing. Following
Granovetter (1992, p. 33), we distinguish relational and stuctural components of embeddedness
in networks. The relational component relates to whether ornot speci ¢ people have a social
relation with each other. Structural components refer to néwork characteristics, such as network

centrality and clustering. Moreover, as mentioned beforepeople are simultaneously embedded



in several network dimensions, which likely di er in their relational and structural components.
In the rest of this section we elaborate on these dierent aspets of social embeddeness and
discuss the roles of relational and structural components eross di erent network dimensions.
For this we make use of Figurd]l that illustrates components bsocial embeddedness for both
the dictator D (giver) and the recipient R in the dictator games we have used to measure the
willingness to share resources.

First, the relation between social proximity and resource $aring has been explored by a
number of studies. For instance,| Ho man et al. (1996) and| Bohret and Frey (1999) found
that social distance inversely correlates with the share tansferred in a dictator game (see also
Charness and Gneezy, 2008, and the literature therein). Om recently, studies have focused on
social proximity through social networks. |[Leider et al. (2009) and|Goeree et al.|(2010) combined
network elicitation with controlled distribution experim ents. The former elicited the friend-
ship networks among students residing in two dormitories atHarvard University and let them
play variants of the dictator game and a helping-game. They 6und that resource sharing is
higher among direct friends than among strangers| _Goeree el (2010) elicited friendship net-
works and investigated dictator game giving among teenager in an all-girls high school. They
found a negative relation between geodesic distance in frglship networks and dictator sharing.
Branas-Garza et al. (2010) conducted a similar study with $anish students and found similar
results. This relational component of social embeddedness exempli ed in panelof Figure 1.

Second, research on the role of structural components of ngbrks is scarce in economics. In
the sociological literature, network characteristics sub as closure and centrality have been linked
with pro-sociality though. Network closure or clustering, which captures the situation where two
people who are linked to the same other person are also linketb each other, is considered
important for sustaining cooperation, trust, and pro-social behavior in general (cf..Coleman,
1988,.1990). We expect closure to be most relevant in the diator's ego-network, where the ego-
network is de ned as the network of people the dictator D has adirect link with (see panel
of Figure[I). According to|Coleman (1990), people who have @gnetworks with a high degree of
closure should be more inclined to act pro-socially towardsther village memberﬂg Structural
embeddedness beyond the ego-network, such as betweennesstiality, may be important as
well for resource sharing. Betweenness centrality looks ahe degree to which two people have

to pass through D to reach each other. Pane] (d) of Figurd1l shes an example of a “shortest

4Sharing behavior may also be in uenced by anticipated sanctions. However, as we will discuss in the research
design section, we used a one-sided anonymity design where idtators knew the identity of recipients but not vice
versa. Therefore, recipients cannot enforce sanctions unéss the dictator reveals him- or herself. We consider it

unlikely that a dictator who did not share resources will inf orm a potentially sanctioning recipient about that.



(a) Relational embeddedness

(b) Closure - ego-network D (c) Closure - ego-network R
\ 1\//‘2
D R 5 R
1

(d) Centrality - shortest path through D (e) Centrality - shortest path through R

Note: This gure illustrates the di erence between relatio nal embeddedness (pane) and structural embedded-

ness (panels] (b}f(e]). Panel[(a)] highlights (in black) the d irect link between D and R. Panels [b){(c) Jhighlight
(in black) all links among the nodes of the ego-networks of D and R, respectively. Network closure of D and R,
respectively, is higher the larger the proportion of actual links among all potential links within the ego-network.
Panels give examples of a shortest path between node 1 and 2 that pass through D and R, respectively,

which is used to calculate betweenness centrality.

Figure 1: Relational and structural social embeddedness

path' that passes trough D. It has been argued that agents oagpying a central position in social
networks, in the sense that they are able of ‘gatekeeping' ber agents who have to use them to
reach each other (cf_LWasserman and Faust, 1994), have powand the possibility to pursue their
self-interest better (Burt, 2005). On the other, one can al® argue that their ability to bridge
di erent sections of the overall network may make them more responsible to act in favor of their
community, leading to more resource sharing with other netvork member

Third, the embeddedness of the recipient may also be of imptance (see Figure1L, panel)

5There are a few recent economic studies that have looked at the role of closure and centrality. |Allcott et al.
(2007) found suggestive evidence for a positive role of cloare analyzing friendship networks in US middle and
high schools. |[Karlan et al. (2009) elaborated a model that demonstrates the positive role of network closure and

centrality in generating trust to secure informal borrowin g and applies it to an empirical analysis of data in Peru.



andH'H In particular, more central recipients have more access togportunities and dictators
may expect that these agents are reciprocating generous batior by providing access to such
opportunities. Hence, the expected future bene ts from regurce sharing may increase with the
centrality of the recipient, which could induce more resouce sharing. Similarly, sharing resources
with recipients embeddeded in networks with high clusterirg may also be viewed as bene cial,
because it could be reciprocated by the recipient as well astlwers in the recipient's network

As pointed out in the Introduction, an important characteri stic of social interactions is that
they take place in several dimensions simultaneously. Hower, most of the studies that explored
the relation between embeddedness in social networks andseurce sharing focused on friendship
networks only. For a comprehensive picture of how social emdddedness a ects behavior it is
important to test whether the observed e ects can also be ideti ed in other network dimensions.H
To generate hypotheses for the role of social embeddednessdi erent network dimensions it is
useful to explore how social tie content may interact with the bene ts people obtain from sharing
resources. Again, we make a distinction between the relatival and structural components of
social embeddedness.

Regarding the relational component, it has been documentedhat (anticipated) reciprocity

is an important behavioral motive among friends (Leider et d., 2009; |Binzel and Fehr,| 2013;

SWe are aware of only one study that looked at the e ect of the re cipient's networks (Goeree et al., 2010). They
found that dictators share more with recipients with larger networks, but this e ect vanishes once they control for
social distance.

"As we implemented a one-sided anonymity design in the dictator game experiment (see Footnote[3), a recip-
ient's structural position could in uence a dictator's beh avior only when the dictator plans to reveal his or her
identity to the recipient after the experiment. This likely happens only after an act of generosity. Therefore, in
our experiment resource sharing might be a deliberate strategy in the hope of building or maintaining social ties
with the recipient in the future. Any e ects we nd of recipie nts' structural network position are likely a lower

bound of the true e ects.

8That others in the recipient's network would be inclined to r eciprocate generosity towards the recipient can be
rationalized with indirect reciprocity (Alexander, 1987) | . Anticipating such an e ect, people may share resources on
strategic grounds in order to build a positive reputation. F or recent experimental evidence on indirect reciprocity
see (Seinen and Schrain, 2006; Engelmann and Fischbacher, Z®;|Ule et all, 12009).

9To the best of our knowledge there are only two other studies that look into the potential e ects of di erent
network dimensions on economic and social behavior. In the sciological literature Podolny and Baron |(1.997)
seem to be the only authors who have taken up this issue. They analyze di erent contents of social relations of
managers rst mapped by Burt (1992) and show that the implica tions of network structures for manager behavior
are not independent of link content. In economics Jackson et all (2012) report network data of relationships with
di erent contents for villages in India. Neither of these st udies relates the speci ¢ network dimensions to individual

behavior in a controlled way.



Ligon and Schechter, 2012@ Hypotheses for social proximity e ects can also be derived fo
other network dimensions. In particular, pro-sociality in economic networks or networks through
social-public activities may stimulate reciprocal actions of the recipient in the form of access
to economic opportunities or opportunities o ered by groups engaged in social-public activities,
respectively. However, it should be noted that there is likdy less scope for dyadic reciprocity in
the economic sphere. People who engage in economic transacts tend to stipulate the terms
of exchange (what goods or services are bought at which prizewhich may leave little scope for
any ‘kindness' that should be reciprocated. Dyadic reciproity may also be less relevant for ties
through social-public activities, where the focus is on thegroup and not on dyads. This leads us
to the following hypothesis.

Hypothesis 1: Proximity in social networks increases resource sharing, ral this e ect is
stronger in friendship networks than in economic networks o networks through social-public
activities.

Social tie content may not only in uence the e ect of social proximity, it may also interact
with the e ect of network structures in which people are embedied. As discussed before, people
who are central in networks may be expected to share more witlothers, and people may share
more with recipients who are central in networks. While we hae no good reasons to presume that
the e ect of the centrality of the dictator varies across the di erent network dimensions, the e ect
of the recipient's centrality may vary across network dimersions. Speci cally, people who are
more central in economic networks have a better position to povide business opportunities and
it may pay to be more generous towards these agents. Therefer we expect a particularly strong
e ect of recipient's centrality in economic networks. Accordingly, we formulate the following
hypothesis.

Hypothesis 2: Resource sharing increases with the dictator's and the repient's centrality in
social networks. The e ect of the recipient's centrality is stronger in economic networks than in
friendship networks or networks through social-public actvities.

Finally, social tie content may also interact with the e ect o f network closure. As discussed

before, people embedded in ego-networks with a high degreé dustering { that is, dense ego-

Owhen developing our hypotheses we focus on anticipated recprocity, but are aware that resource sharing
may also be partly explained by directed altruism (Lleider et al., 2009;|Ligon and Schechter,| 2012). However, the
distinction between directed altruism and reciprocity is o ften dicult to make, as reciprocity may be relevant
even where there is no room for strategic reciprocity during or after the single-play dictator game. Ho man et al.
(1996) attribute the social distance e ect on dictator game giving to the removal of suggestions of the quid pro
quo of reciprocity, even where future reciprocity is not an o ption. Moreover, Camerer and Thaler|(1995) argue
that people bring to the lab certain manners, which may have b een shaped under in uence of reciprocity outside
the lab.



networks { are hypothesized to act more pro-socially and peple may also share more with
recipients who have dense ego-networks. Regarding recipies, though, the positive e ect of

embeddedness may be particularly strong in networks throufy social-public activities. Recipients
with dense ego-networks in this network dimension are actig in the community and could be
expected to return bene ts to the dictator by providing access to resources (e.g., information,
group solidarity, etc.) of the local network. This brings us to the following hypothesis.

Hypothesis 3: Resource sharing increases with the degree of clustering tife dictator's and
recipient's ego-networks. The e ect of the recipient's networks clustering is stronger in hetworks
through social-public activities than in friendship and economic networks.

A nal point that requires discussion is the possible endogaeity of social embeddedness.
When analyzing the relation between embeddedness in sociaetworks and resource sharing, it
needs to be taken into account that social embeddedness mayedend on socio-economic char-
acteristics, which, in turn, may a ect resource sharing. Ignoring this may lead to erroneous
conclusions about the relation between social embeddedrnesind resource sharing. As it is im-
possible or at least very di cult to randomize all components of social embeddedness on which
we focus in this study, our research strategy is to use realfk variation in social embedded-
ness and to analyze confounding factors of resource shaririat possibly correlate with social
embeddedness.

The sociological literature suggests that homophily can bea strong force in uencing the
formation of social ties (McPherson et al.,[ 2001), implyingthat individuals who are similar in
regard to individual characteristics could be more likely to have a relation with each other. Such
homophily e ects may, however, not be equally strong across ierent network dimensions. For
friendship ties and ties through social-public activitiesit can be expected that being of similar age
is an important determinant of having a tie. However, this needs not be the case for the economic
network where network formation may not be guided by a prefeence for similarity but dictated
by economic necessities. Comparably, economic necessstimay increase the likelihood of a tie
between individuals who di er in wealth in the economic network, while similarly wealthy people
may have a higher likelihood to be friends. Hence, in our angkis we are not only interested
in whether homophily is important in tie formation at all, bu t also whether these e ects dier

across network dimension.

3 Research Design and Descriptive Statistics

In the following we further describe the main elements of ourresearch design. For detailed

information beyond that reported in this section we refer the reader to the Appendix[A. In the



data gathering process, rst, we collected a number of soci@conomic characteristics through
a questionnaire. Second, we elicited di erent dimensions ofies among (almost) all household
heads by means of a network survey. Third, after the survey weonducted a series of incentivized
dictator game experiments, measuring resource sharing be&ten household heads in the village as
well as toward strangers outside the village. At the end of the experiment participants answered
a post-experimental questionnaire. The socio-economic @stionnaire and network elicitation
were carried out in four consecutive days. Immediately theeafter the whole experiment was

conducted in a single day, which minimized potential contagon e ects.

3.1 Household and Individual Characteristics

With the socio-economic questionnaire we gathered data onafmily composition, education, age,
seX, and variables that are of economic importance such as ghpossession of land or cattle, which
are locally important wealth indicators, and the frequency of contacts to the nearest urban center
(see Table[1

The village consists of 66 households of which 9 are singleeaaded and 57 two-headed (i.e.,
123 household heads in total). We gathered data of 58 houseluts (87.9 percent) and at least 100
household heads (81.3 percent). Tablel1 reports descriptivstatistics of important characteristics
of the households and household heads in the village. It indates a pronounced diversity across
households as well as household heads. Only :38 percent of the households own land. Land
possession measured in hectares is also very unequally dibuted. The standard deviation is
more than twice as large as the mean of :22 hectares. For cattle possession the gures are
similar. Only 46:55 percent of all households possess any cattle, and the aege number of
cattle per household is 355 with a standard deviation of 9.44. This unequal distribution of land
and cattle implies a large variation in wealth across houseblds. The variation in important
individual characteristics of household heads is also coiderable. About half of all interviewed
household heads are female and the age varies between 21 an@l yars, with an average of
46.05 years. The average education level of the household headseasured in number of years
of schooling, is only slightly above 4 years with also quite @ame variation. Another potentially
important characteristic is the frequency of contact with the urban center which is important
to obtain access to economic goods and services. It variestheen 0 and 26 visits in the most
recent month before we took the survey. In summary, we have ewiderable variation in socio-
economic characteristics of households and household headvhich is an important precondition
for detecting how individual characteristics correlate with social embeddedness and resource

sharing.

1 For a more detailed geographical and economic background ofthe village and detailed procedures, see Appen-
dices[A and[AZ], respectively.



Table 1: Summary statistics of important socio-economic chracteristics

Households mean/percentage st.dev. no. of obs.
Land (percentage of owners) 348 58
Land (mean in ha.) 822 1733 58
Cattle (percentage of owners) 4665 58
Cattle (mean in no. of animals) 355 944 58

Household heads

Sex (percentage male) 4%0 109
Age (mean in years) 4605 1449 109
Education (mean in years) 413 359 109
Visits to urban center (mean no. last month) 2.07 336 100

3.2 Elicitation and Properties of Networks

In order to elicit the di erent relationships of all household heads in the village we adapted a
survey method successfully employed by economic anthropadists and sociologists for mapping
bounded network Speci cally, to elicit the social ties of an interviewee we wsed a stack of
small cards representing all households in the village. Edccard held the name(s) of the head(s)
of a household. For each of the cards the interviewee was rsasked whether he or she knows
the household and whether he or she has a \social relation ofrg kind" with the household
head(s). If the answer to the rst question was a rmative we a sked for details on the content
of the relation and elicited ve speci c network dimensions. First, friendship relations that are
relations where a person calls another one a friend. Secontklations based onsocial-public ac-
tivities concerning religion, political parties, the village scho& sports, cooperative organization,
development projects or the village committee. Third, economic relations that are relations re-

sulting from an exchange of land or labor, a commercial actiity, a service provision or a lending

2Bounded networks are networks with clearly de ned boundari es, such as networks within villages and
organizations, for which all members are surveyed. For a description of the method see, fo instance,
the documents section of Jean Ensminger's and Joseph Henrib's Roots of Sociality project website at
http://jee.caltech.eduf/files/2011/06/Social-Network -Analysis.pdf

BLeider et al. (2009) used an incentivized coordination game procedure to elicit friendship networks among
Harvard students. There are two reasons why we did not adopt t heir elicitation method. First, most likely it
would have become too complicated for our often illiterate subjects, who are not used at all to abstract exercises.
Second, practically it is only applicable for the elicitati on of 1-dimensional networks. One of our main interests
lies in capturing multiple dimensions of networks, however .
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activity. For completeness we also elicitedneighbor relations, that is when two persons consider
themselves as neighbors, andamily relations with parents, brothers, sisters, and childre
Overall we gathered network data for 100 of the 123 householtieads (81.3 percent@ In
processing the network data we proceeded in the following wa First, we did not explicitly
capture links between members of the same household, but wessumed that intra-household
relations exist for all types of relations. Second, for eacmetwork dimension we symmetrized the
resulting adjacency matrix (i.e, the matrix representing directed ties in the population). That
is, in each network dimension, for each dyad (i.e, pair of hosehold heads), we assume that a
relation exists if at least one node mentions the relation. h using these so-called OR-networks
throughout the analyses we follow the practices of earlier atwork studies (cf./Leider et al., 20009;
Jackson et al.,[2012). Tabld R shows the standard structurahetwork measures density, between-
ness centrality and clustering for the network dimensions fiendship, social-public activities, and

economic relations.

Table 2: Properties of the di erent networks

Density®® Centrality ¢ Clustering®® Isolates

Friendship relation 0.186 0.103 0.133 0
Social public activities 0.046 0.266 0.095 3
Economic relation 0.045 0.417 0.051 3

Note: @ OR-networks, intra-household relations counted as valid | inks; ® actual links as frac-

tion of all possible links; ¢ Freeman's betweenness centrality; 4 network clustering coe cient;
¢ absolute number of isolated nodes.

Network density is simply given by the sum of actual ties divided by the number of all possible
ties. The table shows that friendship relations are relatively dense, whereas the other network
dimensions have relatively low densities.

Betweenness centrality (Freeman/) 1977, 1979) is based ondhnotion of the shortest path

between pairs of nodes. The shortest path between two nodesand j is the minimum number of

1 The nature of these family relations di ers from the other elicited dimensions (e.g., by its gene tic determina-
tion). Therefore, and for the sake of brevity we do not report on these relations in this paper but are planning to
report it elsewhere.

S\We are aware of only one other data set that contains a number of di erent network dimensions. Jackson et al.
(2012) report on a strati ed survey sample (about 50 percent ) of households in a number of villages in India. They
elicit the dimensions Relatives, Temple Company, Hedonic, and Favors, which are similar to our family, social-

public and friendship relations.

18 0Of the missing 23 household heads 21 were not present in the Mlage when we conducted the study; only two
household heads refused to participate. Our success ratio $ slightly higher than those of Goeree et all (2010) and
Leider et al.| (2009), who report success rates of 77 and 71 pesent, respectively.
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links in the network necessary to reach each other. Betweerass centrality captures the idea that
agents who lie on the shortest paths between many pairs of ages are relatively more central
than those who lie on the shortest paths of only a few such p' On the aggregate level
betweenness centrality is a measure of the distribution of gents' betweenness centrality in the
network. It takes on the value 1 in the star network, the most eentralized network possible. In
a star network there is one center node through which all shdest paths between any periphery
nodes run. The measure takes on the value 0 in case of the comed network, where everybody
is linked with everybody else and, hence, all nodes are equlcentral in the betweenness sense.

Table [ shows that betweenness centrality is highest in the aetwork of economic relations,
followed by networks through social public activities. The relatively high centrality in economic
relations likely re ects the unequal distribution of wealt h in the village. Interestingly, friendship
relations are relatively low in centrality indicating that across household heads friendship ties
run through a relatively equal number of nodes.

To measure clustering or network closure, we use a clustenincoe cient that is based on the
notion of triples. A triple consists of three nodes that are mnnected by either two (open triple)
or three links (closed or transitive triple; sometimes alsocalled triangle). The network clustering
coe cient reported in Table Zlis de ned as the ratio of the num ber of closed triples over the
number of all (open and closed) triples in the network (cf. Nevman, 2003) We observe that
clustering is highest for friendship ties and lowest for ecoomic relations. The low clustering
in the economic network in combination with the high centrality and low density implies that
there are only a few transitive relations and only a few nodeghat are economically important
for the villagers. In contrast, friendship networks are chaacterized by relatively high density
and clustering but low centrality.

The discussed network measures already indicate that rel&nships are structurally di erent
across di erent network dimensions. An alternative way of inferring di erences between di erent
network dimensions is by examining their overlap. Table[B sbws the percentage of overlaps,
measured at the dyad level. It shows that the pair-wise ovedp of di erent network dimensions
never reaches 50 percent. Furthermore, the overlaps of anywb dimensions widely di er and are
highly asymmetric. Speci cally, for any network dimension a dyadic relationship often implies

a friendship relation (cf. column Friendship in Table [3) but not vice versa (cf. row Friendship

17 Formally, let n be the total number of nodes in the network, pj the total number of shortest paths between

nodesj and k, and pjy (i) the number of shortest paths between j and k that pass through i. The normalized
P

betweenness centrality BC (i) of a nodei is then given by [ pjx (i)=pk ]=[(n  1)(n 2)=2], where the sum is taken

over all dyads jk with i 6 j 6 k.

BFor completeness we report the number of open and closed trides in Appendix B.2], Table B.2]

12



Table 3: Overlap of di erent network dimensions (in percent)

Friendship Social-public Economic

Friendship 100 9.44 8.93
Social-public 40.34 100 5.17
Economic 36.75 5.30 100

Note: In the table inclusion runs from the row relations to th e
column relations (for instance, only 8.93 percent of the fri end-
ship ties are also economic ties, but 36.75 percent of the ece
nomic ties are also friendship ties). Hence, the overlap betveen
any two dimensions does not need to be symmetric. Possible
intra-household links between household heads are ignored

in Table B). Notably, there exists a large discrepancy betwen friendship ties and economic
relations. On the one hand, more than 36 percent of all econoriu relations are with friends, but
only about 9 percent of all friendship ties also have an econmoic dimension. Figure[2 visualizes

the discussed di erences between the three network dimensiss.

(a) Friendship network

(b) Social-public activities (c) Economic network

Note: Household heads of the same household are placed nextd each other; red (blue) nodes indicate female

(male) household heads.

Figure 2: Networks of di erent content
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In summary, the di erent network dimensions only show a partial and highly asymmetric
overlap and they strongly di er in regard to network density, centrality and clustering. These
di erences are a result of di erences in relations at the dyad evel. Therefore, we expect to see
these di erences being re ected when relating them to resouce sharing in the dictator games,

which also takes plays at the dyad level.

3.3 The Dictator Game Experiment - Design and Procedures

Each participating household head played six subsequent dtator games with di erent recipients.
The experimenter explained each participant who was in the ole of a dictator that he or she
would sequentially receive six small cylinder-boxes eachoataining 20 coins of one rdoba, c$
(the Nicaraguan currency), which he or she could (but need n) share with one other person.
For each dictator the rst recipient was a stranger, that is, an unknown person from another
village in the region. The ve subsequent recipients were radomly selected village members. The
random selection involved the dictator drawing cards out ofa bag containing all 123 household
heads. The name of a recipient was drawn only after the dictatr had nished the previous
distribution decision. Dictators were informed of the procedures before they made any decision
and, hence, knew that their maximum possible earnings woulde ¢$ 120,- (USD 6.70 at the time
of the experiment), which corresponded to more than a two dag average income in Nicaragua?®
We planned to conduct the experiment with all households in he village and had to take care
that the chance of contagion was minimized. Therefore, onlyone household head per household
was allowed to participate as a dictator. In case of a two-heded household it was randomly
determined who of the two was asked to participate. We did notexclude patrticipation of the
other household head in the role of recipient, but ensured tht heads of the same household were
not matched as a dictator-recipient pair. In total 57 houselold heads participated as dictators2®
Each dictator was clearly made aware that, although he or sheknows the identity of the
recipient, the recipient does not know and also will not get b know from us who has given the
money. When delivering the money to recipients we did neithereveal the identity of the dicta-
tor(s) who sent the money, nor did we inform them about how mary dictators had participated.
Dictators and recipients did also not learn anything about ahers' earnings. All this was known

by the dictators when they made their decisions.

¥We also considered to pay out only one randomly chosen decison, but decided against it because the explana-
tion and implementation of a relatively abstract randomiza tion device would have been very time consuming and
may have also raised suspicion in our subjects who did not hawe any experience with economics experiments.

20 As said we targeted all 66 households, but of nine householdsno household heads were present at the day of
the experiment.
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We organized the experiment in a decentralized way, by havig Nicaraguan research assis-
tants individually visiting each participant at his or her h ome to conduct the experiment?! To
minimize experimenter e ects due to the assistant's presene we employed the following three
precautionary measures. First, all decisions were made inufl privacy. As a rule participants
went inside their house or to a separate room and were, thus,ut of sight of the assistant when
making a decision. If this was not possible the assistant tuned his or her back when the dictator
was handling the coins. The dictators were also instructed ot to make any comments about
their decisions. Second, after having taken the coins they anted to keep from the box, dictators
had to Il the box with metal rings. This ensured that the weig ht of the box remained constant
irrespective of the amount of coins taken out. Third, after each decision the box was sealed with
tape. The decisions were recorded by the assistants' supdsor (one of the authors) who did not
have any interaction with the participants. The dictators w ere made aware of these procedural
details before they made any decision$?

An important aspect in experiments is that participants tru st the researchers. This is espe-
cially true in the eld and when participants have no experience with experiments. Therefore,
to build trust, we rst conducted the household and network survey. This ensured the research
assistants were already known to the local people when theyisited them for the experiment.
Another important element was the support of the well-respeted local community leaders, who
presented our team to each household and asked people to capte with the research team.
After having nished the surveys, which took four days, we immediately organized the exper-
iment. By conducting the whole experiment in only one day we ninimized possible contagion
e ects. We administered debrie ng questions which show that94.5 percent of the participants
did not talk about the experiment with other village members who had already participated
before. In addition, the research assistants were asked to ake a subjective evaluation about
the participant's dedication, trust and understanding of t he experiment. We did not notice any

problems that could have a ected the dictators’ decisions.

2L1n doing so we deviated from the often used protocol in studies with participants in small-scale societies, where
experiments are conducted centralized at a public spot (e.g., Cardenas et al., 2000; Henrich et al., 2004). We did
so for the following two reasons. First, we wanted to maximiz e the number of participating households. Organising
the experiment at a public spot, however, would lead to serious self-selection biases as some people are reluctant to
participate in public events. Second, during such gatherin gs mutual in uence among participants is hard to control,
and we anticipated that people's behavior would be in uence d by the identity of the other participants at such an
event. Consequently, the risk existed that resource sharing was in uenced by the participants' embeddedness in

the pool of participants instead of their embeddedness in the whole village.

22For more details on the procedures we refer the reader to the experimental instructions in Appendix A.3.
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4 Empirical Results

In our empirical analysis, we apply a two-step approach. Fist, we study how observable socio-
economic characteristics correlate with social embeddedsss in the di erent network dimensions.
In a second step, we explore how dictators' and recipients' mbeddedness in di erent network
dimensions is related to dictators' sharing of resources,.&., their allocation of money to recipi-
ents. The correlations between the observable socio-ecomic characteristics and embeddedness
identi ed in the rst step will allow us to explore whether th ese characteristics a ect resource

sharing indirectly via the channel of network formation.

4.1 Determinants of Social Embeddedness

In order to analyze determinants of social embeddedness, wecus on dyads and explore which
observable dyadic characteristics correlate with dyadic ie formation for each of the three network
dimensions. Thereafter, we explore correlates of the struaral components closure and centrality
of ego-networks.

To explain dyadic tie formation we use all potential links between the 123 household heads,
except intra-household links and relate them to a set of ex@natory variables. These variables
are constructed from observable individual characteristcs which can be considered as important
for the creation and maintenance of ties: gender, ageAge), years of education Education),
frequency of contacts to the nearest urban center yrban), measured as the number of visits in
the most recent month before the interview, possession of tide, %3 and proximity in terms of
being neighbors at various degrees of distance.

More formally, for each network dimension, we examine a regssion model that estimates
the probability P; of an undirected link between each pair of nodeg as a function of dyad
characteristics induced by individual characteristics. Let Z; and Z; be vectors of continuous
speci ¢ individual characteristics (Age, Education, Urban) of nodesi and j, respectively. For
these variables we investigate homophily e ects by creatingor each dyadj the vector of absolute
values of dierences,Z_ := jZ; Z;j, as explanatory variables for tie formation. In addition,
we control for potential level e ects by including the vector of sums,Z _ := Z;+ Z;, as explana-
tory variables. To analyze the role of gender we use dummy véaables for the di erent gender
combinations Female$ Male and Female$ Female with Male$ Male as the omitted category.

Similarly, for the binary variable wealth, measured as possssion of cattle, we create dummy vari-

Zn the region where the village is located cattle is one of the most important economic assets and a good proxy
for the actual wealth of a household. We use a dummy variable because more than half of the households do not

own any cattle.
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ables for the combinationsRich$ P oor and P oor$ Rich with the case where both nodes posses
cattle, Rich$ Rich, as the omitted category. In addition, we control for geogrghical distance by
looking at whether the nodes in a dyad are neighbors at varios distances with dummy variables
Neighbor_Distx (x = 2;3;4;>4), where direct neighbors are the omitted category. The veior
of dummy variables for gender, wealth, and neighbor-distane is denoted byW j . Formally, we

estimate the following logistic regression modef#

logit(Pjj ) = In 1Pijp__ =+ 4jZy Zjj+ 2(Zi+ Zj)+ Wy 1)
]

Table 4 shows the results for the three investigated networlkdimensions: friendship relations,
relations through social-public activities (activities for short), and economic relations. A rst
eye-catching result is that for all network dimensions the lkelihood of a link between a female
and a male node,Female$ Male, is signi cantly smaller than between two male nodes. In the
friendship network also ties between two womenfF emale$ Female, are signi cantly less likely
than between two men. This is consistent with the strong gener inequality and segregation in
social and public life in many developing countries (World Bank, 2012).

As expected, age shows a signi cant homophily e ect in the frendship and activities network
but not in the economic network. Age does not have a level e ecin any network dimension. Ed-
ucation, in contrast, exhibits a signi cant level e ect in th e friendship network and a marginally
signi cant e ect in the activities network. This indicates t hat better educated people have more
friendship ties and meet more often at social and public eves than lower educated people. The
activities network is the only network where di erences in education exert a (marginally) signif-
icant e ect on tie formation. The positive sign suggests no hanophily in this respect but rather
an integrative role of public events as it makes villagers vith di erent education levels meet each
other.

In all three network dimensions the likelihood of having a tie gets signi cantly larger with
smaller dierences in frequencies of visits to the urban cerdr, indicating a strong homophily
e ect of this variable irrespective of the network dimension Only the economic network exhibits
a signi cant and strong level e ect. Hence, household heads Wwo visit the urban center more
often are also more likely to have an economic relation. Intitively, this is reasonable as visits
to the urban center often have an economic reason as it provies access to economic goods and

services.

%4 Dyadic observations involving the same node cannot be consilered independent, that is E [e; ;ex] 6 0 for
all k, and E [ej ;e ]860 for all k. To correct standard errors for these dependencies we apply clustering on
both dimensions separately. For a formal discussion of this issue, see e.g., Fafchamps and Gubert (2007) and
Cameron et al. (2011).
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Table 4: Determinants of network formation

Dep. var.: likelihood of link between any two nodesj

Friendship Activities Economic
Female$ Male 1:356" (0.156) 0:723" (0.241) 0:518" (0.251)
Female$ Female 1:508™ (0.251) 0:647 (0.402) 0:239 (0.633)
Age_ 0 :007 (0.005) 0012 (0.008) 0:002 (0.008)
Age_ 0:013™ (0.005) 0:045™ (0.008) 0:010 (0.012)
Education _ 0 :045" (0.020) 00772 (0.040) Q003 (0.032)
Education _ 0:001 (0.016) 0043 (0.024) (018 (0.030)
Urban_ 0 :043 (0.027) 0042 (0.037) 0143™ (0.049)
Urban_ 0:053" (0.024) 0:.076" (0.037) 0:129™ (0.050)
Rich$ P oor 0:339" (0.135) 0:112 (0.259) 0:283 (0.232)
P oor$ Poor 0:483" (0.238) 0:425 (0.391) 1:300°  (0.607)
N eighbor_Dist 2 0:.988™ (0.171) 0012 (0.233) 0:021 (0.333)
Neighbor_Dist 3 1:.054™ (0.182) 0:005 (0.307) 0:160 (0.331)
Neighbor_Dist 4 1:303" (0.228) 0:247 (0.376) 0:222 (0.332)
Neighbor_Dist> 4 1:917" (0.333) 0:398 (0.538) 0:015 (0.448)
Constant 0:165 (0.693) 3:394™ (1.170) 2:331"  (1.156)
PseudoR? 0.1012 0.0780 0.0615
LR ? 461.82 114.30 108.14
Prob> 2 0.0000 0.0000 0.0000
No. of obs. 4809 4809 4809

Note: Logit regression. ™ , ™, " indicate two-sided signi cance levels at 1, 5, and 10 percert,
respectively; x$ y assumes value 1 if in a dyadj node i has characteristic x (y) and j has
characteristic y (x), 0 otherwise. Robust standard errors (in parentheses) are obtained by means
of two-way clustering at the dyad level (two times 97 cluster s).

Wealth, measured by cattle ownership, is important for friendship ties and economic rela-
tions. Relative to rich dyads where both nodes possess ca#t] the chance of a friendship link
is signi cantly smaller for dyads with one poor node. Moreowr, a dyad of two nodes without
cattle is also signi cantly less likely to have friendship and economic links. Hence, being poor
is associated with exclusion from friendship and economic @tworks, while activity relations are
independent of wealth.

Finally, we observe that only the likelihood of a friendship link signi cantly decreases with
the distance along the neighbor dimension. Hence, friendgh relations are more likely among

close neighbors while activity and economic ties are not ralted to the geographical distance.
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This di erence between network dimensions is intuitive as eonomic relations are more likely
dictated by economic necessities than the fact that two nods are geographically close.

In summary, we nd that observable dyad characteristics hawe signi cant and intuitive e ects
on network formation. While homophily regarding gender and urban contact a ects the likeli-
hood of tie formation in all three network dimensions, the eylanatory power of other variables
substantially di ers across dimensions. Education and age hve only an e ect on friendship rela-
tions and relations through social-public activities, wedth only a ects friendship and economic
relations, and being neighbors only in uences friendship ies.

We close this section by looking at whether the investigatedindividual characteristics are
related to the structural ego-network measures of closurerad betweenness centrality?® In friend-
ship relations average ego-network closure is statistichl signi cantly di erent between men and
women but the size e ect is small (men: 0381, women: @332; p = 0:044, two-sided t-test). In
contrast, men have a more than twice as high average betweerss centrality than women (men:
1:054, women: 3496; p = 0:024, two-sided t-test). This indicates that male householdheads
occupy much more central positions in the friendship netwok than female household heads.
Further, for ties through social-public activities average closure is twice as high for wealthy
household heads than for poor ones (wealthy: :299, poor: 0146; p = 0:006, two-sided t-test),

indicating a denser embeddedness of wealthy households ihis network dimension.

4.2 Social Embeddedness and Resource Sharing

In this section, we analyze the relation between social emlzgledness and resource sharing. To
obtain a rst idea how resources are shared, Figure 3(a) shogthe distribution of coins given to
village recipients taking all 285 decisions into account. i shows a large variance in allocations
with a dominant mode at the equal split of 10 coins and a secondhuch smaller mode at the sel sh
decision of 0 coins. Intriguingly, there is a relatively lage share of decisions where recipients
received more than 50 percent of the endowment of 20 coins. Ehaverage share left to recipients
amounts to 48 percent (9.6 coins) and is higher than what is mstly observed in laboratory
dictator games. The relatively small size of the community where our experiment was conducted
together with the fact that dictators got to know the names of the recipients { making enforced

reciprocity after the experiment possible { may account forthis overly generous behavior2®

ZFor the de nition of betweenness centrality and closure, see page 11. For the statistics reported here we have
adapted the measures to the individual level (instead of the aggregate village level).

% Bphnet and Frey (1999) showed that revealing the identity of the recipient signi cantly increases dictator
giving. A likely channel for this e ect is anticipated recip rocity as revealing the identity makes this possible
(see, e.g., Leider et al., 2009; Ligon and Schechter, 2012,dr arguments along that line). Henrich et al. (2005)
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Figure 3: Dictator game giving

Next to the ve allocation decisions regarding di erent vill age recipients, dictators also had
to make a decision regarding a stranger in another village. W consider this allocation to the
stranger as “baseline' or “general' generosity (for a sinait approach, see Leider et al., 2009). On
average 9.2 coins (46 percent) are left for the stranger. Alough, this is only little less than
the average left for village recipients, it does not imply that village recipients and strangers were
treated similarly. In fact, we observe quite the contrary. Figure 3(b) shows the distribution of
di erences in coins left to village recipients and strangers Although, there is a mode at zero, in
the large majority of cases (78.2 percent) dictators allocee di erent amounts to village recipients
and strangers. Further, the distribution shows an intriguing symmetry around zero indicating
that village members receive as often less than strangers dkey receive more.

The latter result indicates that social proximity in terms o f living in the same village does
not imply that one is generally met with more generosity than any stranger. This result already
provides evidence that a potential social embeddedness e eon resource sharing is not equiva-
lent to in-group favoritism (see, e.g., E erson et al., 2008;Chen and Li, 2009). In particular, it
indicates that favoritism is not per-se directed towards al own group members but only towards
speci ¢ ones. In addition, it also suggests that social tiesare not always positive but can also
have negative load as identi ed in laboratory experiments ky van Dijk et al. (2002). Moreover,
although the correlation between allocations to the strangr and average (per dictator) alloca-
tions to village recipients is signi cant (Pearson's = 0:674p < 0:001, two-sided), the large

variation in the di erence in giving between strangers and village recipients indicates that gen-

also observe proposals of more than 50% in ultimatum game experiments in some of their investigated small-scale
societies.
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eral generosity alone is insu cient to explain the complex pattern of resource sharing within the
village.?’

In the following we examine to what extent embeddedness in swal networks can account
for the observed resource sharing pattern among village mebers. As explained above, we
hypothesize that generosity increases with higher levelsf@mbeddededness on each of the three
dimensions de ned before: social proximity, betweennessemntrality and ego-network closure.
Moreover, for the di erent network dimensions we expect di erences in the in uences of the
embeddedness measures on resource sharing, as describetlypotheses 1, 2 and 3. Therefore,
we investigate the network e ects on resource sharing sepataly for each network dimension.

In order to capture hypothesized e ects of social embeddedrss on resource sharing we con-
duct regression analyses with the following social embedd®ess measures: social proximity be-
tween dictator and recipient, their betweenness centraliy in the network, and the level of closure
of their ego-networks. In addition, we control for observalle individual characteristics of dictators

and recipients. Speci cally, we estimate the linear model:
Yi = + Xj +e; 2

whereY; denotes the amount of coins dictatori gave to recipientj, X j denotes the vector of
explanatory variables which we will discuss in detail below and g; is an error term.

In the experiment, each dictator performed giving-decisios regarding ve di erent village
recipients. Therefore, our observations cannot be assumetb be independent, implying that
E [ej ;ex] 6 0 for all k. Further, di erent dictators may have been asked to make a digribution
decision with the same recipient, implying that E [e; ;&;] 6 O for all k. To correct standard
errors for these dependencies we apply clustering on both mliensions separately (for a formal
discussion of this issue, see e.g., Fafchamps and Gubert,®@Q Cameron et al., 2011).

Our strategy in estimating network related determinants of resource sharing is the following.
In a rst speci cation ("Speci cation 1') we explore the in  uence of the relational and structural
social embeddedness measures: social proximity, betweesss centrality and ego-network closure.

Social proximity is measured by the dummy variable, Directlink , that takes value 1 when
the dictator and recipient are directly linked, and 0 otherwise. Hence, if social proximity matters
for resource sharing we should observe a positive coe cientTo test for dictators' and recipients'
centrality in the network we add the variables Centrality D and Centrality _R, which are the
normalized betweenness centrality measures for the dictars and recipients, respectively. In
order to study the in uence of closure in ego-networks of ditators and recipients we add the two

variables denotedClosure_D and Closure_R for dictators and recipients, respectively.

270nly six dictators gave the same amount to all village members. Five of them chose the equal split and one
left 8 coins to each recipient. Four of them gave also the sameamount to the stranger.
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Finally, we control for general generosity, measured by thenumber of coins given to the
stranger (GiveStranger). In this way, we isolate the e ect of general generosity on rgource
sharing. We also need to include this variable to avoid an ontted variable bias, because general
generosity possibly a ects both resource sharing and soci@mbeddedness?

Next to the investigated network characteristics also soa-economic variables could in uence
resource sharing. Moreover, as shown in the previous sectipsome of the elicited socio-economic
variables are correlated with tie formation. Omitting these variables could, therefore, bias the
estimates of the coe cients of the network variables. To reduce such omitted variable bias, in a
second speci cation ('Speci cation 2'), we add these soci@conomic variables as controls.

Some studies have shown that the characteristics gender, ag and wealth can corre-
late with pro-social behavior (see, e.g., Eckel and Grossnma 1998; Andreoni and Vesterlund,
2001; Croson and Gneezy, 2009, on gender, List, 2004; EgasdaRiedl, 2008, on age, and
Eckel and Grossman, 1996; Branas-Garza, 2006; Cappelenadt, 2013, on wealth) and, hence,
may directly a ect resource sharing. Moreover, homophily ma favor resource sharing between
same gender as well as similar age and wealth. In addition, # results in the previous section
indicate that these variables exhibit homophily or level e ects in tie formation (at least) in some
of the investigated network dimensions. As the latter also lolds for the variables education and
frequency of contact with the nearest urban center we also adrol for them.

Speci cally, for gender e ects we take the allocation of resairces of female dictators to male
recipients as the benchmark. The variablesMale! Female, Male! Male, and Female!
Female, are dummy variables for the remaining dictator-recipient combinations, where the rst
(second) term indicates the gender of the dictator (recipi@t). Similarly, to control for wealth
we use dummy variables indicating whether the household ofhe dictator and the recipient
own cattle, respectively. In the regressions we take rich haseholds, that is, those where both
the dictator and the recipient household own cattle as the oniited category. The variables
Rich! Poor, Poor! Rich, and Poor! Poor are dummy variables for the dictator-recipient
pairs where the dictator household owns cattle but the recipent household does not, the dictator
household does not own cattle but the recipient household des, and both households do not
own cattle, respectively. As in the tie formation regressims, potential homophily e ects in age
are again captured by the absolute di erence in age between th dictator and recipient, Age_,

and level e ects by the sum of the age of the dictator and the reiient, Age_. Equivalently, we

BFor example, one may argue that a positive e ect of betweenness centrality on resource sharing could be an
indirect result of being more generous in general: being gererous may lead to more links (e.g., friends) and, hence,
to a more central position in the village network. To avoid th is endogeneity issue we control for general generosity
(GiveStranger ) in the regressions.
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control for education e ects with Education_ and Education_ and the frequencies of contact
with the nearest urban center Urban. and Urban_. In addition, we also control for the
decision number in the sequence of the dictators' allocatio decisions and we add xed e ects
for the ve di erent assistants that visited the dictators at their home, to control for a potential
assistant bias.

Table 5 shows the regression results of the two speci catiom estimated separately for our
three di erent network dimensions. We rst discuss the results of Specication 1 (Models 1,
2, and 3). As expected there is a statistically signi cant ard positive relation between general
generosity, GiveStranger, and resource sharing between village members. Dictators o give
one coin more to the stranger give on average a little less thmhalf a coin more to recipients in
the network. This relation is signi cant in all three models and the coe cient estimates are very
similar.

Regarding relational network embeddedness, the estimatedcoe cient of the variable
Directlink is positive and statistically signi cant in Model 1, indica ting that recipients who
are directly linked to the dictator in the friendship network receive on average B coins more
than recipients who are not directly linked. This relational emdeddedness e ect is not observed
in the other network dimensions, which delivers two immedide insights. On the one hand, the
results indicate that the positive social proximity e ect ob served by other authors (Leider et al.,
2009; Goeree et al., 2010) seems robust for friendship netrks. On the other hand, however,
its e ect seems likely to be limited to informal networks similar to friendships and does not
generalize to other network dimensions.

Of the structural network embeddedness variables the coe gent of dictators' betweenness
centrality is marginally signi cant in the friendship network (Model 1) with the expected positive
sign. Dictators who are more central in the network tend to stare resources more generously.
The network variables relating to the recipient are not statistically signi cant for friendship ties.
In the activities network (Model 2) only the degree of closure in the recipients' ego neork,
Closure_R, exhibits a statistically (marginally) signi cant e ect on the dictators' allocation
decisions. The positive sign of the coe cient estimate show that those who have denser ego-
networks receive more from dictators. In the network ofeconomic relations (Model 3) we nd
that dictators who are more central give more to recipients. Hence, dictators who are more
central in the network of economic activities tend to share heir resources more generously.

In the second speci cation (Models 4, 5 and 6) we include the@cio-economic control variables
described above. In theriendship network (Model 4) the e ects of social proximity and centrality
turn out not to be robust to the addition of these variables. In the activities network (Model

5), on the other hand, we observe that closure in the recipiets' ego network is robust and
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Table 5: Resource sharing and Social embeddedness

Speci cation 1

Speci cation 2

Model 1 Model 2 Model 3 Model 4 Model 5 Model 6
Friendship Activities Economic Friendship  Activities  Economic
GiveStranger 0:455™ 0:467" 0:433™ 0:473™ 0:473™ 0:451™
(0:082) (0:085) (0:081) (0:073) (0:072) (0:071)
Directlink 1:3217 0:055 0355 Q970 0:387 Q027
(0:665) (1:015) (0:739) (0:689) (1:161) (0:699)
Centrality D 0:294 0:105 Q111™ 0:259 Q164 Q112™
(0:152) (0:244) (0:032) (0:226) (0:243) (0:036)
Closure D 1:811 0:489 0:584 Q338 1:786 0:248
(3:146) (1:429) (1:104) (3:786) (1:497) (1:082)
Centrality R 0:151 0:017 Q038 Q002 0:002 Q064"
(0:137) (0:025) (0:027) (0:139) (0:037) (0:029)
Closure R 0:564 1574 1:035 0281 1694” 0:800
(1:759) (0:815) (0:786) (2131) (0:804) (0:839)
Male! Female 1:524 1797" 1.719"
(0:988) (0:871) (0:856)
Male! Male 1:847 2:314" 2:223"
(1:036) (0:926) (0:899)
Female! Female 1:455" 1:398" 1:405"
(0:620) (0:595) (0:576)
Age_ 0:021 Q022 Q023
(0:022) (0:022) (0:022)
Age_ 0:003 Q011 Q001
(0:023) (0:023) (0:024)
Education _ 0:021 0:021 0:023
(0:061) (0:064) (0:061)
Education _ 0:004 Q014 0:001
(0:081) (0:080) (0:080)
Urban_ 0:048 0:004 0:030
(0:080) (0:076) (0:078)
Urban. 0:057 Qo077 Q062
(0:072) (0:069) (0:072)
Rich! Poor 0:535 0:281 0:436
(0:517) (0:501) (0:482)
Poorl Rich 0:792 1.214 0:889
(0:709) (0:649) (0:753)
Poorl Poor 0:469 0:850 0:439
(0:745) (0:738) (0:672)
Constant 4:734" 3:663" 4:128™ 2:106 1154 Q995
(1:996) (1:701) (1:432) (2:635) (3:085) (2:494)
Observations 285 285 285 273 273 273
R2 0:426 Q402 Q423 Q479 Q477 Q488
F 1573 1083 1952 1082 935 1555

Note: OLS regression. ™ , ™

" indicate two-sided signi cance levels at 1, 5, and 10 percert, respectively; robust

standard errors (in parentheses) are obtained by means of two-way clustering at the level of dictators (57 clusters)
and recipients (91 clusters); regressions controlled for the order of the decisions and di erent assistants conducting

the experiment.
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becomes signi cant at the 5 percent level. In theeconomic network (Model 6) the e ect of
dictator's betweenness centrality is robust against addirg the control variables and the recipients'
betweenness centrality becomes statistically signi cant Hence, dictators are more generous to
recipients who are more central in the village network of ecnomic ties?°

To better understand these changes in signi cance of some ahe network variables it is
useful to look at the estimated coe cients of the socio-ecommic control variables. There, only
the gender pairings variables have clear statistically sigi cant coe cients. In all investigated
network dimensions, female dictators give around # coins less to male recipients than they give
to female recipients (cf. Female! Female which is positive and the omitted category being
Female! Male); and between 18 and 23 less than what male dictators give to male recipients.
In Models 5 and 6 we also nd that female dictators give less tomale recipients than what male
dictators give to female recipients. Male dictators give abund 1.7 coins more to female recipients
than female dictators give to male recipients (cf.Male! Female).

Gender e ects are signi cant in friendship network (Model 4) whereas the e ects of social
distance and centrality are not robust to the addition of gender controls. This, together with
the strong correlations between gender and social distancand centrality in friendship networks
(see Section 4.1), indicates that the explanatory power of mbeddedness in friendship networks
can mostly be attributed to gender di erences in resource sheng. Moreover, assuming resource
sharing is an important condition for the maintenance and famation of friendship ties, the strong
in uence of gender is another con rmation of the hypothesized in uence of gender on dyadic tie
formation.

The observed gender e ects are also interesting as they are istark contrast to ndings in
other studies on gender and generosity. There, either no geler e ect is found or, when it
is observed, women tend to be more generous than men (see, .e.Bckel and Grossman, 1998;
Konow et al., 2008 and Croson and Gneezy, 2009, for a recent ey).3° Importantly, these
experiments were all conducted in rich countries mainly wit student subjects. However, young
female students in these countries are hardly comparable t@dult female household heads in
rural areas of poor countries in the South. As widely documeted, gender inequality is severe
in these countries (World Bank, 2012). Among other things, this may translate into substan-

tial di erences regarding investment in social relations. Indeed, there is some evidence from

2 All structural network variables were normalized, hence th eir range is equal to 1. It should therefore be noted
that while the e ect of closure in the recipients' ego networ k of social public activities is very strong, the e ects
of the centrality in economic networks of dictator and recip ient are not very sizeable.

%0 Andreoni and Vesterlund (2001) nd that female dictators ar e less generous than male dictators, but only

when giving increases the overall surplus.
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developing countries that income in female hands substandilly increases children's health and
also increases food shares (Thomas, 1990; Hoddinott and Hddd, 1995). Therefore, our female
dictators may rather have kept the money for household spenithg purposes than to give it away

to network relations. Note, that this does of course not imply that women are less willing to

share resources. As we measure resource sharing that is dited to outside the household, our
results rather suggest that female household heads' are stngly concerned with resource sharing
within their own household. Men in contrast are more active n building and maintaining social

networks, e.g., by sharing economic resources.

In summary, we nd that relational as well as structural comp onents of social embeddedness
of the dictator and the recipient are related to resource shang. First, regarding relational
embeddedness, we observe that social proximity in friendsh networks increases the willingness
to share resources, when not controlling for socio-economivariables. At rst sight, this is in
line with studies examining only friendship networks amongstudents and pupils (Leider et al.,
2009; Branas-Garza et al., 2010; Goeree et al., 2010). Imgantly, however, we do not nd such
an e ect for any other network dimension. This implies that social proximity may matter only
in friendship networks, which provides evidence in supportof our Hypothesis 1. Moreover, the
social proximity e ect is not robust to controlling for socio -economic heterogeneity, especially
gender di erences. This indicates that the results of sample of students or pupils, characterized
by limited socio-economic heterogeneity, cannot be extraplated to samples with larger (and
more realistic) socio-economic variation. Second, regandg structural embeddedness, we observe
that resource sharing is positively related with larger betveenness centrality of the dictator and
recipient in the network of economic relations. Third, resairce sharing is also positively related
with the degree of closure of the recipient's ego-network ofies through social-public activities.

Both observations are supportive of our Hypotheses 2 and 3.

5 Summary and Conclusion

We report on the relation between social embeddedness and geurce sharing in the eld. For
a rural village in Nicaragua we elicited observable socioemnomic characteristics of villagers

as well as complete networks of di erent dimensions among (ahost) all household heads. To

31We have run a regression analysis with the di erence of coins given to villagers and the stranger as dependent
variable and a male dummy as control variable. It shows that o n average the di erence in giving to villagers as
compared to strangers is larger for male dictators than for f emale dictators (male dummy: 1:797, p = 0:052, one-
sided) and female dictators on average treat village and stranger recipients equally (constant:  0:427,p = 0:613,
two-sided). The former indicates that men indeed “invest' m ore into village relationships than women and the

latter that women do not discriminate between villagers and strangers when deciding on how much they keep.
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measure the willingness to share resources in a controlleday we implemented a series of dictator
games played by household heads with strangers and villagecipients, and relate it to villagers'
embeddedness in the di erent network dimensions. In additim, to analyze possible confounding
e ects of socio-economic characteristics, we control for thse characteristics and explore the
relation between them and social embeddedness.

Existing studies investigating the interrelation between social embeddedness and generosity
have generated consistent evidence in support of a negativelation between social distance and
resource sharing. However, these studies con ned their rearch to friendship ties, and paid no or
only little attention to the role of structural network vari ables. We extend and complement this
literature by analyzing the role of both relational and stru ctural embeddedness in social networks
and do this for di erent network dimensions. Besides friend$ip networks we also elicited other
dimensions of networks people are simultaneously embeddéd, such as economic networks and
networks through social-public activities.

We nd that networks of di erent dimensions exhibit only limi ted overlap and di er strongly
in structural network characteristics, like density, clustering, and centrality. For instance, the
friendship network is very dense and little centralized wheeas the network of economic ties is
relatively loose and much more centralized. When relating scial embeddedness to resource shar-
ing, we observe that in friendship networks having a direct ink is an important correlate of giving
behavior. This is in line with the ndings obtained with stud ent subjects (cf. Leider et al., 2009;
Goeree et al., 2010). We consider this an important observadn for network and experimental
research because it suggests that social proximity matteracross very di erent cultures and social
groups. However, in stark contrast to friendship networks poximity has no explanatory power
in the other investigated networks dimensions, suggestinghat friendship ties are special in this
respect.

Our analyses also show that structural network variables caelate with giving behavior in
all investigated network dimensions. Yet, these correlatbns are not constant across the network
dimensions. Betweenness centrality of the dictator exhilis a positive relation with resource shar-
ing in friendship and economic networks, but is insigni cart in the network through social-public
activities. Resource sharing also increases with the recignt's centrality in economic networks
and with the closure of the recipient's ego-network of linksthrough social-public activities. The
e ects of social proximity and centrality in friendship netw orks, however, are not robust after
adding controls for individual characteristics. This is due to the strong correlations with gender,
indicating that much of the network e ects run through gender and gender pairings. Speci cally,
men are more likely to have friendship links with others and £nd to be more central in friendship

networks.
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Related studies do not nd e ects of structural network varia bles on giving behavior. For
instance, Goeree et al. (2010, p. 193) conclude that their 'hree social network structure measures
are not statistically signi cant and represent very weak e ects". In contrast to these ndings,
we observe that some structural network variablesdo matter for giving behavior. This is likely
the result of the substantial di erence in variation of these variables and related statistical power
between our dataset and data used in previous studies. Wheas these studies relied on relatively
homogeneous student groups, we had access to networks of adpgrown social unit which { as
shown in Section 3 { consists of very heterogeneous members.

A general lesson that can be drawn next to the speci ¢ resultsis that for the explanation
of resource sharing relational and structural network podions as well as network dimension
clearly matter. This has at least two important implication s. First, for empirical and theoretical
network research it implies that one has to be careful in draing general conclusions regarding the
in uence of network positions and structures on behavior fom observations and results gained
for networks of a particular dimension. For theory analyzing network formation and behavior
on networks, it also means that abstracting completely fromthe network content may lead to
inaccurate predictions and misleading normative prescrifions. Second, also for policy design it
can matter what network dimensions and structures in uenceresource sharing. Especially, as a
growing number of policymakers and aid donors make use of lat communities and networks to
distribute development aid. For instance, over the last deade, the World Bank has substantially
increased its portfolio of projects that follow such an appoach (cf. Mansuri and Rao, 2004).
Based on our results, individuals who are central in econongi and friendship relations may be
more inclined to share aid resources with other village memérs, whereas this is not the case
for individuals who are central in other network dimensions At the same time, social proximity
in friendship relations can be an important factor of excluson. The latter together with the
observed lower likelihood of the poor of having friendship elations identi es an important policy

challenge in this area.
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Appendix

A Village Background, Design Details and Experimental In-

structions

A.1 Brief village background

The investigated village is located in a rural area in the Northern part of the Paci ¢ region of Nicaragua,
close to the border with Honduras. The di cult agro-ecological conditions (dry season, irregular rainfall,
low fertility of soils, etc.) make agricultural activities not very prot able. Cattle breeding is one of the
most lucrative economic activities in the region because it is both an inome source and an important
savings instrument that enables local people to bridge the long and drsh dry season. The possession of

cattle is therefore an important indicator of wealth.

A.2 Procedures for household and network survey and the expe riment

We conducted the household survey in a standard manner, by visitig the households in the village
and interviewing the household head(s). The following criteria were &ken into account when selecting
the experimenter-assistants. We selected assistants with resed experience in rural areas. They all
were employees of the research and development institute Nitlapa of the Central American University,
with which we have a close cooperation. This enabled us to screen thesearchers with regard to their
dedication, their capacity to work in a systematic way, their trustw orthiness and their capacity to radiate
trust towards other people (such as the participants in our expeiment).

The training of the assistants was crucial as none of them had any for experience with conducting
experiments. To make them familiar with experimental methods we letthem participate in an ultimatum
game. After explaining the instructions of our dictator experiment we let them play a role-playing game
whereby each assistant acted in the role of dictator and experimder. The other assistants observed each
role-playing session and were allowed to comment afterwards. Theira of this was to come to a common
understanding of the experimental procedures. Thereafter, & conducted two pilot studies. After each
pilot study the assistants informed the other assistants about treir experience, who could then give their
comments or suggestions. One session was recorded on video, Wwhizas shown to the team and allowed
us to clarify any remaining issues.

To build trust with the locals in the village, we rst conducted the hous ehold survey followed by the
network survey. Our work was supported by the local well-respeted community leader who before the
start of our study presented our team to each household and askl people to cooperate. He also explained
the village members that our study was not related with politics, religion or aid projects in any way, and
that we would treat the obtained information in a con dential way.

For the household survey we targeted for all households. If a h@aehold head was not present, we inter-
viewed the other household head. For the social network survey avinterviewed both household heads (in
case of a two-headed household) of as many households as possilitecase one household head was absent

we asked whether he or she would be available within the time span of oueld planning and returned
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later to also interview this person. In this way we obtain almost complde coverage of the village. For a
high coverage rate a good timing of our study was also important. Wlen we were conducting our study
most seasonal migrants had already returned to the village and ecmmic activity was still low as villagers
were awaiting the start of the economically more active rain season.

For the social network survey, we used small cards, each represting a household in the village. On each
card we put the names of the household heads. In case of two-hded households the names of both,
husband and wife, were put on the card. We asked for each of thescards whether the interviewed person
knew the household and whether he or she had a social relation of grkind with any of the household
heads. If a social relation was identi ed we asked for details on theype of social relation. Before the
start of this exercise we had explained the dierent types of relatims (land rental, labor transaction,
religion, politics, school, sports, cooperatives, projects, neightrs, family, friendship, support, commercial
relation), so that each participant would consider the same types bsocial relations.

After nishing the household survey and the network survey (which took four days all together), we
immediately organized the experiment on the fth day. By conducting the experiment in only one day
we minimized contagion and information spill-overs. To explain the instuctions, xed scripts were used
(see Appendix A.3), which were memorized by the assistants. We dated not to read them aloud from
paper as this could make participants loosing interest. After explairing the instructions to the participant,
some pre-play questions were asked to test whether the participd had understood the instructions. We
prohibited our assistants to invent other examples than the ones inluded in the instructions, to make
references to the dalily life of the participants when explaining the ingructions, to make jokes (e.g., about
the money the dictator could keep for himself) or to remove the tapof one of the small boxes once they
were sealed.

We tried to conduct the experiment with as many households as podsle, but with only one person per
household. Letting two household heads sequentially participate in he experiment would have put the
door open for contagion. If the selected household head was notgsent (and also could not be expected
to be present on the same day of our experiment) we selected theler household head, in case of a two-
headed household. The assistants also asked some post-expernitad questions and made a subjective
evaluation about the participant's dedication, trust and understanding of the experiment. For this, the
assistants had to answer the following questions for each participa:

1. How dedicated was the participant within the experiment?
1. Well dedicated 2. Neutral 3. Aversive; distrust towards the aimof the experiment

2. Did the participant understand the instructions?
1. No problems 2. Some questions for clari cation 3. | have seriousalibts about whether he/she

completely understood them.

3. Was he/she reluctant to take a decision?
1. Yes 2. No

4. On average, how much time did he/she take to make a decision?

1. Instantly 2. More than a minute 3. More than three minutes

5. Other personal observations:
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A.3 Experimental Instructions

The experimental instructions are originally in Spanish; text between [ ] are instructions for the experi-
menter assistant.

We now ask you to participate in an experiment in which you can earn moey. The amount of money
you earn is yours, whatever the amount is.

Soon | will give you 20 coins of 1 Grdoba and you will be free to divide his amount between yourself
and another person. For this, we use this small black box [show the dx]. In this box, you will nd 20
coins of 1 rdoba [open the box and show the 20 coins]. You are allayd to take as many coins as you
wish. The coins you leave in the box will be given to another person. Irparticular, we ask you to do the
following:

1. Take the number of coins you want to keep out of the box and lea® in the box the coins you want
to give to the other person.

2. Rell the box with these small rings [show metal rings] and put the lid on the box. In this way, |
will not be able to see how many coins you will have left in the box, nor ca | get an idea about it
through the weight of the box. The weight of the box will always be the same whatever the amount
of coins you leave in the box.

Thereafter, we put a sticker on the box with the name of the persa who will get the coins and we put

some tape on it to seal the box. | will give the box to my supervisor, viho waits at the automobile and

who will bring the coins to the other person. Note that you will know the identity of the other person,

whereas that other person will NOT know your identity.

I will now give you some arbitrary examples for further clari cation. [Take the coins of one of the boxes

and use them for the examples].

1. You have here 20 coins of 1 rdoba. Imagine that you decide tdake 2 coins out of the box. How

many coins will the other person receive? (20 minus 2 equals 18)

2. | will give you another example. Imagine that you decide to take 10coins out of the box. How
many coins will the other person receive? (20 minus 10 equals 10)

3. 1 will give you a nal example. Imagine that you decide to take 20 cadns out of the box. How many

coins will the other person receive? (20 minus 20 equals 0).

We will repeat this experiment 6 times. Each time, you will be able to take coins and leave coins for the
other person, who will each time be a dierent one. Thus, | will give you 6 boxes of 20 coins to divide
between yourself and another person. Each time, this person will & a di erent one. The rst time you
will divide the 20 coins with someone from another village in this region. Yu will not know this person.
The other 5 times you will divide 20 coins with someone from your commaity. Once again, note that
this other person will NOT know your identity.

To select the ve persons of your community, | will ask you to take samall cards from this bag. Each card
has a di erent number, and each number corresponds to a di erehperson in the community. After having
taken a number, | will look up this number on a list and tell you the name of that person. Thereafter, |
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will give you a box with coins, so that you can decide on the number of gins you keep and how many
you give to the other person. When taking this decision, | will give youprivacy. You can go inside your
house, [if this is not possible, say: | will turn my back so that | will be unable to know your decision; give
me a signal when you are ready]. Please do not tell me the decision yaull make or you have taken.
After having taken your decision and having closed the box we will selahe box, and you are not allowed
anymore to change your decision. Thereafter, we will draw anothenumber from the bag and | will ask
you to take the next decision. Do you have any questions at the morent?

37



B Supplementary Network Data

B.1 Reciprocation Rates

In our analysis we followed recent studies (cf. Leider et al., 2009; &kson et al., 2012) and used so-called
OR-networks. The alternative would have been to use AND-netwoks where links are taken to be valid
only if both sides of a dyad mention the relation. There are at least thhee arguments in favor of the use
of OR-networks, all related to the danger to miss out actually exising links when using AND-networks.
First, generally while it is likely that a person forgets to mention a link, it seems much less likely that
he or she “invents' a link. Second, those who have many links are motikely to forget to mention a link
than those who have only a few links. Third, people may put di erent emphasis on di erent network
dimensions, which may make people missing out on other dimensions.

The rate of reciprocation, that is the links where both nodes namedeach other as a fraction of all
links where at least one mentioned the other, is for general relatiom (that is relations irrespective of
their content) with 30.2 percent similar to the reciprocation rate of 36.7 percent reported by Leider et al.
(2009) who elicited only friendship networks. The rate of reciprocéed ties decreases for the more specic
network contents. This is not surprising because there exists a ade-o between capturing multiple

network dimensions and reciprocated ties.

Table B.1: Reciprocation rates

Reciprocation?

General relation 0.302
Friendship relation 0.115
Social public activities 0.171
Economic relation 0.088

Note: 2 all two-sided links as a fraction

of all one-sided links, intra-household re-

lations between household heads are ig-
nored.

B.2 Closed and Open Triples and Clustering

The clustering coe cient reported in Table 2 in the main text is de ned as the ratio of the number of

open and closed triples in the network. For completeness we repothem here.

Table B.2: Closed and open triples and clustering in the di erent networks

Number of Number of  Clustering
closed triples open triples  coe cient

Friendship relation 3982 26059 0.133
Social public activities 260 2817 0.085
Economic relation 176 4094 0.041
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