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A focal activity of network exchange theories is to discover structural conditions of power in 
exchange and, when more than one is present, to find their joint effect. In the 30 years since its 
inception, however, research in exchange networks has focused mostly on power conditions 
that are “connection types” and hence, until recently, only conditions of connection and 
their joint effects have been experimentally investigated. Here the compounding effects of a 
connection type (inclusion) and its “variant” (ordering) are investigated. A network position is 
“inclusively connected” when it must exchange with two or more others for benefits to come 
from any one. By contrast, ordering occurs when a series of exchanges must be completed in 
a given sequence. Resistance theory asserts that ordering is a variant (has similar but distinct 
effects) of inclusion and, when found together, the joint effect of the two is greater than when 
either is found separately. Predictions of the combined effects of the two structural power 
conditions of exchange are offered and investigated. Results suggest stronger effects than 
anticipated.

Keywords: connection types, variants, power, exchange, networks, inclusion, ordering, 
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Theories of network exchange investigate “structural power conditions,” 
which are contingencies across connected relations which affect the distribution 
of payoffs in exchange networks (Willer, 1999). To that end, a focal activity 
of network exchange theories is to discover structural conditions of power in 
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exchange and, when more than one is present, to find how they affect each 
other.

In the thirty years since Emerson’s pioneering work (1972a, b), however, 
research in exchange networks has focused mostly on power conditions that 
are “connection types”. Network connections, like inclusion and exclusion, are 
conditions which control the maximum and minimum numbers of relations in 
which an actor at a node exchanges (Willer & Skvoretz, 1997). Exclusion, for 
example, is a structurally induced difference in opportunities for transactions 
within a network and is readily observed in networks where multiple nodes are 
all connected to a single node and only one transaction per round is allowed 
(Corra, 2005).

The recent discovery of “ordering” as a structural power condition (Corra, 
2000) adds a second type of structural power condition: “variant.” Ordering 
occurs when a series of relations must be completed in a given order. Two 
exchanges are ordered when one must be completed before the other. In the A 
– B – C network, ordering occurs when B must exchange first with A before 
exchanging with C. According to resistance theory, the “ordering effect” is B’s 
cost of gaining access to C, a cost which benefits A (Corra, 2000). Gatekeeping, 
a familiar example of ordering, occurs when A controls B’s access to C. More 
generally, exchanges are ordered when n > 1 exchanges must be completed in a 
given sequence.

Variants are not connection types because they cannot be defined by Ni, 
Mi, and Qi (values used to define network connections such as exclusion and 
inclusion in elementary theory – see below). Ordering is defined by a sequence 
of n > 1 exchanges. Thus, unlike connection types, its definition contains a time 
dimension. Nevertheless, according to Corra and Willer (2002), a variant forms 
a pair with a connection type. The two form a pair because they share important 
theoretical properties. For ordering and inclusion, those properties are:

1.	 The effects of the ordering and of inclusion, while qualitatively different, 
are identical quantitatively.

2.	 Ordering and inclusion interact identically with other types of connection.
3.	 Though similar in certain regards, ordering and inclusion are distinct; 

when found together their joint effect is greater than when either is found 
separately (Corra & Willer, 2002). 

In this paper the focus is on the third of these properties and hence the 
compounding effects of inclusion and ordering are investigated. Corra and 
Willer (2002) investigated the first two of these properties and found support 
for both). The central research questions were: 1) What is the compounding 
effect of inclusion-ordering on exchange ratios, and 2) how do they compare 
with exchange ratios that result from the compounding effects of the types of 
connection?
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To that end, the principal objective of the paper was theoretical: to offer and 
test predictions for the compounding effects of a connection type and its variant 
and, in doing so, extend the theoretical scope of network exchange.

In the sections to follow, I first review previously discovered conditions of 
structural power. As a part of that discussion, I show how resistance equations are 
applied to generate predictions for the effects of inclusion and ordering. (Since the 
key goal of the paper is to investigate the compounding effects of inclusion and 
ordering, the application of resistance is limited to those two power conditions. 
See Willer (1999) for an extensive treatment of resistance and its application 
to other structural conditions of power.) The applications of resistance to the 
compounding effects of inclusion and ordering generate hypotheses, which are 
experimentally tested. Results of the joint effect of inclusion and ordering are 
compared with the independent effects of the two. In the concluding section, 
exchange ratios of the combined effect of inclusion-ordering are compared with 
those that result from previously investigated compound conditions: inclusion-
exclusion, inclusion-null, exclusion-ordering, and null-ordering (introduced 
more formally below).

PREVIOUSLY DISCOVERED STRUCTURAL 
POWER CONDITIONS OF EXCHANGE

In exchange networks, “power exercise” is measured by an exchange ratio 
in which one actor gains favorable payoffs at the expense of another (Cook, 
Emerson, Gillmore, & Yamagishi, 1983; Emerson, 1977; Markovsky, Willer, & 
Patton, 1988; Willer & Anderson, 1981). Theories of network exchange assert 
that power exercise is produced by one or more structural power conditions. 
Because identifying structural power conditions allows exchange ratios and 
thus power exercise to be predicted, a central issue for any theory of exchange 
networks is to find those conditions.

Elementary theory (hereafter, ET) identifies five “connection types” which 
are power conditions (Willer & Skvoretz, 1997). Connection types, such as 
exclusion and inclusion, are contingencies across relations connected at a node 
that are defined by “Ni,” “Mi” and “Qi.” Ni is the number of relations connected 
at i: i’s degree. Mi is the maximum number of relations in which i can exchange 
and benefit. Qi is the minimum number of relations in which i must exchange to 
benefit from any one.

		  i is exclusively connected if Ni > Mi Q i = l 
		  i is inclusively connected if Ni = Mi = Qi > 1
		  i is null connected if Ni = Mi > Qi = 1
		  i is inclusive-exclusively connected if Ni > Mi = Qi > 1
		  i is inclusive-null connected if Ni = Mi > Qi > 1
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For completeness, i is singularly connected when Ni = Mi = Qi = 1. 
For example, when the A − B − A network is exclusively connected, NB = 2 

> MB = QB = 1 and the B position is favored over the As. B is favored because, 
having two As and exchanging only once, one of the As is always excluded. In 
fact, the A − B − A network as such is the simplest “strong power structure,” 
predicted to produce extreme power effects due to exclusion (Willer & Simpson, 
1999). In A − B − A, the As will make better and better offers and B gains 
maximally (Thye, Lovaglia, & Markovsky, 1997).

Other types of connection have radically different effects. When NB = MB = 2 > 
QB = 1, the A − B − A network is null connected; B may exchange with either or 
both As. In null connected networks, there are no power differences so all three 
positions gain equally.

By contrast, when NB = MB = QB = 2, the A − B − A network is inclusively 
connected. B must complete two exchanges, one with each A to benefit from 
either. When inclusively connected, B is lower in power than the As who gain 
favorable exchange ratios.

Compound connections may occur in larger structures. For example, the Figure 
1 network is inclusive-exclusively connected when NA = 3 > MA = 2 = QA > 1. 
The A position must exchange with two of three Bs to gain any payoffs. Note that 
A excludes one of the Bs. A is now more powerful than the Bs and the effect of 
inclusion is eliminated. 

Figure 1: A 3-branch network.

The Figure 1 network is inclusive-null connected when NA = MA= 3 > QA = 
2 > 1. A must exchange with at least two of the Bs but may exchange with all 
as well. Again the effect of inclusion is eliminated so the network is equipower. 
Both compound connections reveal inclusive connection to be fragile; when 
compounded with exclusion or null, the effects of inclusion are eliminated. 

A stream of research supports the assertions above. Exclusion (Bienenstock 
& Bonacich, 1992; Brennan, 1981; Cook et al., 1983; Friedkin, 1992; Lovaglia, 
Skvoretz, Markovsky, & Willer, 1995; Lovaglia, Skvoretz, Willer, & Markovsky, 
1995; Markovsky et al., 1988; Skvoretz & Willer, 1993; Szmatka & Willer, 1995; 
Willer, 1981, 1987; Willer & Skvoretz, 1997), null (Bienenstock & Bonacich, 
1992; Friedkin, 1992; Markovsky et al., 1988; Szmatka & Willer, 1995), 
inclusion (Patton & Willer, 1990; Szmatka & Willer, 1995; Willer & Skvoretz, 
1997), inclusive-exclusive and inclusive-null (Szmatka & Willer, 1995; Willer 

A

	 B	 B	 B



INCLUSION AND ORDERING 1165

& Skvoretz, 1997) have radically different effects on the payoffs of actors in 
exchange networks.

Ordering

In contrast to the types of connection, ordering produces power differences of 
the following kind. Assume, in the A − B − C network that B must exchange first 
with A in order to reach C for exchange. Recent studies (Corra & Willer, 2002) 
show that A exercises power over B. But the B − C exchange is at equipower. 
Furthermore, like inclusion, when compounded with exclusion or null, the effects 
of ordering are eliminated (Corra & Willer).

Yet, as Corra and Willer (2002) observe, whereas ordering is not a type of 
connection, its effects are similar to, but distinct from, inclusive connection; to 
see how the two are similar, consider the A − B − C network. For both ordered 
exchange and inclusive connection, the central B is low power in one of two 
exchanges (see below). Furthermore, the amount of power exercised over B for 
ordering and inclusion is identical. For both, power is from periphery to center. 
Nevertheless, the effects of the two conditions are clearly distinct; ordering affects 
the first of B’s exchanges whereas inclusion affects the second. Furthermore, 
resistance theory asserts that the effects of ordering and inclusion combine. Here 
I propose experiments which test the combined effects of the two.

RESISTANCE: PREDICTING POWER IN EXCHANGE NETWORKS

Resistance has been extensively used to predict network exchange ratios (cf. 
Skvoretz & Willer, 1991, 1993; Willer, 1984, 1992; Willer & Skvoretz, 1997). 
Briefly, when Pi is the payoff to i, Pimax is i’s best payoff and Picon the payoff at 
confrontation (when no agreement is reached), i’s resistance,

 				    (1)

And Principle 2 of the theory asserts that agreements occur at equi-resistance 
(Willer, 1981, 1999).

Resistance hence predicts that exchanges occur when Ri = Rj. For a dyad in 
which A and B divide a pool of 24 resources, which are divisible to units of one, 
the most that either can gain is 23 leaving 24 - 23 = 1 for the other. Therefore, 
Pmax = 23. When A and B fail to reach an agreement, they are in confrontation 
and no exchange occurs giving Pcon = 0 for both:

 			   (2)

Pimax − Pi

Pi − Picon
Ri =

23 – PA

PA − 0
RA = = 23 – PB

PB − 0
= RB
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By symmetry PA = 12 and PB = 12.
Since the exchange dyad contains no conditions which produce power 

differences, when isolated from external effects as it is here, its payoffs are, by 
definition, equipower. Hence, predicted payoffs for the exchange dyad are a 
baseline with which ratios predicted for structural power conditions of exchange 
may be compared (see below).

Inclusion

Here the application of resistance when B is inclusively connected is considered. 
Remembering that A − B − C is inclusively connected when NB = MB = QB = 2, 
let 24 resources be available in each relation. Assume that B exchanges first with 
A. For the first exchange inclusion has no effect so equation 2 applies; both A and 
B gain 12 resources. Since B must complete both exchanges to benefit, however, 
failure to complete the second exchange, which is with C, means that B’s payoff 
from the A − B exchange is lost. Therefore, PBccon = - PBa = -12 and

 			   (3)

Thus PB = 9.72 and PC = 14.28.

Ordering

The logic of resistance for ordering is similar to sequential inclusion. Consider 
the A − B − C network with 24 resources in each relation. B must exchange with 
A before exchanging with C. 

The B − A, not the B − C relation, is affected by ordering. Since B − C is not 
affected, the payoff to both B and C will be 12. Since the payoff from the B − 
C relation will be lost to B if the A − B exchange is not completed, PBcon = -12 
and 

(3)

For any agreement PA + PB = 24.
Substituting and solving the above equation gives PB = 9.72. 
Note that whereas the form taken by the resistance equation for ordering is the 

same as for sequential inclusion, the two do not apply to the same relation. In 
inclusion it is the second exchange in which B is low in power, but in ordering 
it is the first. Nevertheless, according to resistance, the quantitative effects of the 
two are the same. That is to say, if B must exchange with A before exchanging 
with C, then resistance predicts PB = 9.72 for the first exchange. If the network 
is inclusively connected, however, resistance predicts PB = 9.72 for the second 
exchange. 

23 – PB

PB − (− 12)
RB = = 23 – PC

PC
= RC

23 – PB

PB − (− 12)
RB = = 23 – PA

PA
= RA
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THE COMPOUNDING EFFECTS OF INCLUSION AND ORDERING

Previous research shows that when more than one type of connection is present 
at a node they interact to determine exchange ratios (For an extensive review, 
see Willer, 1999). Here the compounding effects of inclusion and ordering is 
investigated.

Resistance makes it evident that inclusion and ordering are distinct. Since 
they are, the two have greater effects when found together than individually. 
Furthermore, when found individually, the effects of ordering and inclusion are 
of the same magnitude. But the two are mirror images of each other. Ordering has 
its greatest effect early in the sequence of exchanges whereas inclusion’s effects 
are greatest later in the sequence. For example, as exchanges are completed, 
payoffs to peripherals over a series of inclusively connected relations increase 
such that positions who exchange later will do better. By contrast, payoffs to 
peripherals over a series of ordered relations decrease such that the peripheral 
exchanging first will gain the highest payoff, the second a lower payoff and so 
on until the last exchange which is not affected by ordering.

Here, I discuss the combined effect of ordering and inclusion in a 3-branch 
network in which the resource pools are 24 points in all relations. As in Figure 
1 above, the term “Branch” refers to a network which has one central position 
and two or more peripherals that are connected only to the single center position. 
For example, a 2-Branch is a network which has one central position and two 
peripherals connected only to the single center position (A – B – C). Likewise, 
a 3-Branch is a network which has one central position connected to three 
peripherals. In the tables to follow, “Br” is used to designate a “branch” network. 
I first explore the effects of inclusion and ordering separately. Then the analysis 
is extended to the joint effect of the two. Finally, I report experimental results for 
the compounding effect of inclusion and ordering.

Ordering, Inclusion, and Ordering-Inclusion in the 3-Branch 
Network

First, assume B is inclusively connected to A, C, and D in the 3-Branch network 
(B must exchange with all three to benefit from any one) and 24 resources are 
available in each relation. When B exchanges first with A inclusion should have 
no effect so equation 2 above applies; both A and B gain 12 resources. However, 
failure to complete the exchange with C means that B’s payoffs from the A – B 
exchange is lost. Therefore, PBccon = 12 and resistance predicts PB = 9.72 and 
PC = 14.28. Finally, failure to complete the last exchange with D means that B’s 
payoffs from both the A – B and B – C exchanges are lost. Therefore, PBdcon 
= 21.72 and resistance predicts the B – D exchange to be 8.47 – 15.53. Hence, 
B’s payoffs of 12, 9.72, and 8.47, from the B – A, B – C and B – D exchanges, 
respectively, are expressed as hypothesis 1 below.
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Ordering

Extending the ordering analysis of the 2-Branch above to larger networks 
is straightforward. The analysis begins with the last exchange (which will be 
equipower) and works to the first applying resistance sequentially. In the 3 
Branch where B exchanges with A, C, and D in that order, let 24 resources be 
divided in each relation. In the case of ordering, the third and last exchange is 
equipower. Then the second exchange is calculated like the A – B exchange for 
the 2-Branch above; since PBd = 12, PBc con = -12, and PBc = 9.72. Because 
the value of both B – C and B – D will be lost if B – A is not completed, PBacon 
= - (PBc + PBd) = - (9.72 + 12) = -21.72. Entering that value into resistance for 
the first exchange gives PBa = 8.47. Hence, B’s payoffs of 8.47, 9.72, and 12, for 
the B – A, B – C, and B – D exchanges, respectively, are expressed as hypothesis 
2 below. Note that the predictions for ordering are exactly the same as those for 
inclusion but for the order of the effect which is reversed. 

Now consider the joint effect of inclusion and ordering. Let B be connected 
to A, C, and D, and required to exchange in that order. Furthermore, B must 
complete all three exchanges to benefit from any one. When negotiating in any of 
the three exchange relations, B will lose all the value in the structure if agreement 
is not reached. Let PBa, PBc, and PBd be B’s payoffs in the three exchanges. 
Then for any of the three 

PBcon = - (PBa + PBc + PBd)
And, since PBcon is the same for all relations, 

PBcon = - 3PB

4

and

		   				    5

Therefore, PB = 8.166 in all exchange relations. (The prediction for the 
combined inclusion-ordering effect in the 3-Branch as such is expressed as 
hypothesis 3 below.) These derivations give the following hypotheses:
Hypothesis 1: For the inclusively connected 3-Branch network, the central B’s 
payoffs by the order in which exchanges are completed are 12, 9.72, and 8.47.
Hypothesis 2: For the ordered 3-Branch network, the central B’s payoffs in order 
are 8.47, 9.72, and 12.
Hypothesis 3: For the 3-Branch network in which the three exchanges are 
inclusively connected and must be completed in order, the central B’s payoff in 
all three relations is 8.166.

Note that Hypotheses 1 and 2 are adopted from Corra and Willer (2002). The 
two are presented here only for the purpose of comparing the independent effects 

23 – PB

PB − (− 3 PB)
RB = = 23 – PA

PA
= RR

23 – PB

4 PB
RB = = 23 – PA

PA
= RR
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of ordering, inclusion, and the compounding of inclusion and ordering. The 
current study only experimentally investigated the third hypothesis.

EXPERIMENTALLY TESTING INCLUSION – 
ORDERING HYPOTHESIS

ExNet II: The Experimental Instrument

Experiments to test the inclusion-ordering hypothesis use ExNet II, an Internet-
based system for the investigation of social structures. Participants seated in 
separate rooms negotiate through connected computer terminals using mouse 
control only. The network is an active display on each participant’s screen. 
Participants click icons to make and reject offers and to complete exchanges. 
Resistance calculations assume fully informed rational actors. Thus each 
participant’s screen gives full information on his/her own negotiations and on 
negotiations of all other participants. Data are recorded electronically and include 
time-stamped exchange outcomes as well as all offers and counteroffers sent and 
received by participants. For all experiments, experimental participants were 
undergraduates at a large state university in the United States. Unless specified 
otherwise, participants negotiated over 24 profit point pools in each relation per 
round. Participants were paid by points earned. In all research reported here a 
panel of 32 participants divided into eight groups of four each was used. Each 
week participants were shuffled among the groups to produce new pairings.

The experiments were organized in sessions, periods, and rounds. For the 
inclusion-ordering hypothesis − Hypothesis 3 above − there were 7 sessions, 4 
with four periods and 3 with three periods for a total of 25 data points. In contrast, 
as reported by Willer and Skvoretz (1997), for the inclusively connected 3-Branch 
− stated as Hypothesis 1 here − there were 5 sessions, 4 with four periods and 1 
with three periods for a total of 19 data points. Similarly, as reported by Corra and 
Willer (2002), for the Hypothesis 2 there were 7 sessions each with four periods 
for a total of 28 data points. All data were averaged within periods. The observed 
means reported in Table 1 are averaged across periods and sessions. 	

Results

A useful notation is introduced in Table 1, which identifies the structures 
being analyzed: The term “Br” refers to a “Branch” network which has one 
central position and two or more peripherals that are connected only to the single 
center position. Br333 denotes a 3-Branch where a central position is inclusively 
connected to three peripherals and can exchange in any order. Br1_1_1 denotes 
a 3-Branch where a central position has three exchange partners, with whom 
exchanges must occur in order. Finally, Br1_1_1[333] denotes a 3-Branch 
network in which the three exchanges are inclusively connected and must be 
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completed in order. Later in the paper, similar notations will be given when new 
structures are introduced.

As shown in Table 1, for inclusion and ordering five of six observed results are 
significantly different from predictions. Nevertheless, both direction and order 
of effects support resistance predictions, with one exception. For the inclusively 
connected 3-Branch, the first exchange should be equipower, but it is not. Instead, 
there is a small inclusion effect such that the exchange significantly favors the 
peripheral subject. Still, as predicted by resistance, the effect of inclusion is 
greater in the second exchange and increases again in the third. 

	  
Table 1

The Effect of Inclusion, Ordering, and Combined Inclusion and Ordering: Resistance 
Predictions and Observed Means for Three 3-Branch Networks

Structure	  Relation	  Prediction	  Observed Mean	  t 	 p

Br333	 B – A	 12	 9.719	 2.735	 < .02
n = 19a			   (3.54)
	  B – C	 9.4	 7.798	 2.1639	 < .05
			   (3.141)
	  B – D	  8.51	 5.925	 2.8846	 < .01
			   (3.80)

Br1_1_1	  B – A	 8.51	 6.349	 3.6702	 < .001
n = 33b 			   (3.33)
	 B – C	 9.4	 7.712	 3.5591	 < .01
			   (2.68)
	  B – D	 12	 12.14	 .48807	 ns
		   	 (1.59)

Br1_1_1[333]	  B – A	 8.166	 3.99	  7.838	 < .001
n = 25c			   (2.61)
	  B – C	 8.166	 4.297	 6.5596	 < .001	
			   (2.89)
	  B – D	 8.166	 7.653	 .6660	 ns
 			   (3.78)

Note: Numbers in parentheses are standard deviations.
a	 The 19 periods were obtained from 5 groups. At the conclusion of each period, participants 

were rotated through positions.
b	 The 33 periods were obtained from 11 groups. At the conclusion of each period, participants 

were rotated through positions.
c	 The 25 periods were obtained from 7 groups. At the conclusion of each period, participants 

were rotated through positions.

Results for the Hypothesis 3 structure raise questions concerning the application 
of resistance to structures where inclusion and ordering are combined at a single 
node. There are two bases for concern. First, the combined effect observed for 
the two structural power conditions is substantially greater than predicted for the 
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first two of the three exchanges. Furthermore, contrary to resistance predictions, 
the three exchange ratios observed are not the same. Across exchanges, payoffs 
become less and less favorable to the center. This change suggests that ordering 
has a stronger effect than inclusion when the two are combined. As just seen, 
however, when each of the two power conditions is taken individually, their 
effects are of exactly the same magnitude. The results hence suggest that an 
alternative theoretical framework for joint effects might well be in order.

MORE COMBINATIONS OF INCLUSION AND ORDERING

To further explore the interaction of inclusion and ordering, two more designs 
were experimentally tested employing procedures exactly like those used 
previously. The first of the two investigates the 3-Branch in which the first 
two exchanges are inclusively connected (inclusion is limited only to the first 
two exchanges, which both must be completed – in any order – for B to gain 
payoffs in either of the two exchanges). Both exchanges must be completed in 
order to access the third and last exchange. For a structure not unlike this, Corra 
and Willer (2002) found that either exclusion or null connection in the first two 
exchanges completely eliminates the effect of ordering. But, adapting equation 
5 here, I predict that the effects of ordering and inclusion combine such that B’s 
payoff in either is 7.865 (this value is stated as hypothesis 4 below). 

The second structure follows on the investigation of the 3-Branch above which 
was conditioned by both inclusion and ordering. Here the 2-Branch network is 
similarly conditioned. B must complete two exchanges in the B – A and B – C 
order and both must be completed for B to gain any payoffs. Adapting equation 
5 to the 2-Branch predicts payoff of 8.23 for B in both relations (This value is 
expressed as hypothesis 5 below). 
Hypothesis 4: For the 3-Branch network in which the first two exchanges are 
inclusively connected and must be completed in order, the central B’s payoff in 
both relations is 7.865.
Hypothesis 5: For the 2-Branch network in which the two exchanges must be 
completed in order, the central B’s payoff in both relations is 8.23.

The experiments for testing the additional combinations of inclusion and 
ordering were also organized in sessions, periods, and rounds. For the fourth 
hypothesis there were 7 sessions each with four periods for a total of 28 data 
points. For the fifth hypothesis there were 5 sessions each with three periods for 
a total of 15 data points. The observed means reported in Table 2 are averaged 
across periods and sessions.

As shown in Table 2, just like the results for the combinations of ordering and 
inclusion reported above, three of four observed means for hypotheses 4 and 5 
indicate a stronger effect of ordering and inclusion than predicted. Nevertheless, 
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results for Hypothesis 4 are consistent with the predicted direction of effect. 
When exclusion and null are combined with ordering all effects of ordering are 
eliminated (see Corra & Willer, 2002), but not when inclusion is combined with 
ordering. Here, observed means are substantially lower than they would have 
been if either power condition, inclusion, or ordering was adversely affected 
by the other. The pattern of results for the Hypothesis 5 structure, like those 
for Hypothesis 3, is not anticipated by the application of resistance. Resistance 
predicts that B will gain similarly in the two exchange relations. However, B 
gains more in the first than in the second, a result which is like that for the 
Hypothesis 3 structure. These results also suggest that an alternative theoretical 
framework for joint effects might well be in order. 

 
Table 2

More Combinations of Ordering with Inclusion: Resistance Predictions and Observed 
Means for 3-Branch Network

Structure	  Relation	  Prediction	  Observed Mean	 t	 p

Br222_1	  B – A	 7.865	 5.912	 3.169	 < .01
n = 28a			   (3.20)
	 B – C	 7.865	 6.102	 2.9313	 < .01
			   (3.12)

Br1_1[222]	 B – A	 8.23	 8.6399	 .6161	 ns
n = 15b 		   		  (2.49)
	 B – C	 8.23	 10.54	 5.262	 < .001
				    (1.64)

Note: Numbers in parentheses are standard deviations.
a	 The 28 periods were obtained from 7 groups. At the conclusion of each period, participants 

were rotated through positions.
b	 The 15 periods were obtained from 5 groups. At the conclusion of each period, participants 

were rotated through positions.

COMPOUNDING EFFECTS: A COMPARISON

As noted above, previous research shows that when inclusion is combined 
with exclusion or null, the effect of inclusion is eliminated (Szmatka & Willer, 
1995; Willer & Skvoretz, 1997). Similarly, recent research shows that when 
compounded with exclusion or null, the effects of ordering is eliminated (Corra 
& Willer, 2002). Conversely, the findings of this study indicate that the effects 
of ordering and inclusion combine such that the joint effect of the two is greater 
than when either is found alone.

But how does the compounding effect of inclusion-ordering on exchange 
ratios compare with those that result from the compounding effects of inclusion-
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exclusion, inclusion-null, exclusion-ordering, and null-ordering? (The five here 
are exhaustive of compounding conditions thus investigated. Szmatka and Willer 
(1995) first investigated inclusive-null and Willer and Skvoretz (1997) added 
inclusive-exclusive connection while Corra and Willer (2002) investigated 
exclusive-ordered and null-ordered branches.) To explore that question, Table 
3 displays Resistance Predictions and Observed Means for five 3-Branch 
network conditions (the compounding of inclusion and exclusion, inclusion and 
null, inclusion and exclusion, exclusion and ordering, null and ordering, and 
inclusion and ordering in the 3-Branch). The inclusive-exclusively connected 
network is labeled “I-E” to indicate the compounding of inclusion and exclusion, 
the inclusively-null connected network “I-N” to indicate the compounding of 
inclusion and null, and similarly for the compounding of exclusion and ordering, 
null and ordering, and inclusion and ordering.

As displayed in Table 3, resistance is most precise when predicting the 
compounding of inclusion-null and null-ordering. When null is compounded with 
inclusion, resistance predicts exchange ratios at equipower – a twelve for twelve 
division. An observed mean of 12.18 is not significantly different from predicted. 
Similarly, when null is compounded with ordering, the resistance prediction of 
12 is not significantly different from the observed means of 11.91 and 12.10 for 
the two relations, respectively. 

 
Table 3

Compounding Effects in Exchange Networks: A Comparison of Resistance Predictions 
and Observed Means for Inclusive-Exclusive, Inclusive-Null, Exclusive-Ordered, 

Null-Ordered, and Inclusive-Ordered 3-Branches

Structure	  Relation	  Prediction	  Observed Mean	 t	 p

Br322I-E 	  A – B/C/D	  23	 19.62	 41.039	 <.001
n = 20 			   (.359)
Br332I-N 	  A – B/C/D	 12	 12.18	 2.1855	 ns
n = 20 			   (1.69)
Br211E-O	  A – B/C	  23	 21.06	 4.53	 < .001
n = 21		   	 (1.92)
Br221N-O	  A – B	 12	 11.91	 .211	 ns 
n = 28 			   (2.26)
	 A – C	 12	 12.10	 .307	 ns
			   (1.72)
Br1_1_1[333]I-O 	 B – A	 8.166	 3.99	 7.838	 < .001
n = 25			   (2.61)
	  B – C	 8.166	 4.297	 6.5596	 < .001	
			   (2.89)
	  B – D	 8.166	 7.653	 .6660	 ns
		   	 (3.78)

Note: Numbers in parentheses are standard deviations/errors.
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By contrast, resistance is less precise when predicting the compounding 
of inclusion-exclusion and exclusion-ordering. When exclusion is combined 
with inclusion, the observed mean of 19.62 is significantly different from the 
resistance prediction of 23. Similarly, when exclusion is compounded with 
ordering, the observed mean of 21.06 is significantly different from the resistance 
prediction of 23.

Resistance is least precise in predicting the compounding effects of inclusion 
and ordering. Two of the three observed means for the compounding effect of 
inclusion and ordering are significantly different from the prediction. We see a 
much stronger effect than anticipated by resistance. For example, in the 3-Branch 
where A is inclusively connected in three relations that must be completed in 
order, resistance predicts an exchange ratio of 8.166–15.834 in all three relations. 
Observed means of 3.99 and 4.297 in the first and second relations, respectively, 
are significantly different from predicted. The observed mean of the third 
exchange, although lower than predicted, is not significantly different.

Finally, it bears noting that power exercise is more salient in the compounding of 
exclusion-ordering and inclusion-exclusion than in the other three compounding 
conditions, although observed power exercise resulting from the compounding 
of inclusion and ordering are quite comparable with those resulting from 
the compounding of inclusion-exclusion and exclusion-ordering. In fact, as 
resistance predicts, there is no power exercise in either of the compounding of 
inclusion-null and null-ordering. 

CONCLUSION 

This paper analyzed the compounding effects of inclusion and ordering and 
explored two related questions: 1) What is the compounding effect of inclusion-
ordering on exchange ratios?; and 2) how do they compare with exchange ratios 
that result from the compounding effects of inclusion-exclusion, inclusion-null, 
exclusion-ordering, and null-ordering? In answering the former, experiments 
demonstrated that when found together, the joint effect of inclusion and ordering 
is greater than when either is found separately. In fact, results indicate a stronger 
effect than expected. Exploring the second question suggests that Resistance 
is most precise when predicting the compounding of inclusion-null and null-
ordering and least precise in predicting the compounding of inclusion and 
ordering. 

The results of the study, however, raise questions concerning the application 
of resistance to structures where inclusion and ordering are combined at a single 
node. Two bases for concern were noted. First, the combined effect observed 
for the two structural power conditions is substantially greater than predicted. 
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Second, contrary to resistance predictions, the effect of the compounding of 
inclusion and ordering is greater across exchanges; payoffs to the center position 
in branch networks investigated are less and less favorable across exchanges.

On the other hand, while the theoretical formulations of this paper proffer 
no insights into the observed strong effect of the compounding of inclusion-
ordering, some preliminary observations, which may prove useful to future 
research, can be drawn from the experimental results themselves. For example, 
we have observed that the effect of the compounding of inclusion and ordering 
is greater, rather than equal, across exchanges. In the 3-Branch where the central 
B exchanges with A, C, and D in the B – A, B – C, and B – D order, all of which 
must be completed for B to gain payoffs from anyone, we have found that B’s 
payoff is greater in the first than in the second and greater in the second than 
in the third. That observation leads us to suspect that, contrary to resistance’s 
theoretic actors, actors in empirical settings do in fact make distinctions between 
the prospects of losing a future payoff and those of losing a payoff that is already 
in hand, with the greater value placed on the latter (see insights from Tversky and 
Kahneman’s 1992 ground-breaking social psychological theory in this respect). 
For example, the finding that, in the inclusively connected ordered 3-Branch, 
B’s payoff is greater in the first than in the second and greater in the second 
than in the third may reflect the greater value placed on the risks of losing in-
hand payoffs after the successful completion of the first exchange; what Tversky 
and Kahneman (1992) call “discounting”. That greater value may be what was 
depressing B’s payoffs across exchanges. 

According to Tversky and Kahneman’s cumulative prospect theory (1992), 
people have different risk attitudes towards gains and losses and are generally 
more concerned about potential losses than potential gains (“loss aversion”). 
How this social psychological proposition translates itself in the exchange 
network settings discussed here has yet to be tested. A fruitful research direction, 
therefore, is a research model of the inclusion-ordering phenomenon that 
accounts for this tendency.

Finally, it bears noting that the compounding effect of inclusion and ordering 
may well be substantially broader and more significant than thus far suggested 
here. For example, theory and research in exchange networks suggests that 
exclusion is a potent structural power condition and, perhaps, the most efficacious 
power condition thus discovered (Willer, 1999). Finding that exchange ratios 
from the compounding of inclusion and ordering are quite comparable with 
those resulting from the compounding of inclusion-exclusion may indicate that 
the power effects of inclusion-ordering could also be comparable with those of 
exclusion. If so, future research may find inclusion-ordering an even more potent 
power condition than suggested here.
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