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Robustness Tests

Table A.I provides the results of several robustness tests discussed in the text. Model

1 operationalizes Rivalry Cessation Density by considering rivalry cessations in the prior 5

years. Model 2 operationalizes Rivalry Cessation Density by considering rivalry cessations

in the prior 15 years. Model 3 controls for the proportion of states that are joint members

of a nonaggression pact. Model 4 excludes k-ads that include more than 5 members.

Table A.II includes re-estimates of the models reported in the main text while ac-

counting for overlapping nonaggression pact formations. In 5 cases, all of them dyadic, states

formed two nonaggression pacts. The overlapping cases are the Soviet Union/Russia and

Lithuania (1926, 1991); the Soviet Union and Finland (1932, 1940); the Soviet Union/Russia

and China (1937, 1992); Yemen and China (1958, 1964); and India and Pakistan (1966, 1972).

While our main analysis treats each pact formation as a separate panels (e.g. the Soviet

Union and Lithuania up to 1926 are treated as a separate panel from Russia and Lithuania

up to 1991), one might be concerned that our results are being driven by ‘double counting’
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these k-ads. Therefore, we remove the second panel for these 5 k-ads and then reestimate

the models.

2



T
ab

le
A

.I
.

R
ob

u
st

n
es

s
T

es
ts

(1
)

(2
)

(3
)

(4
)

R
iv

al
ry

C
es

sa
ti

on
D

en
si

ty
R

iv
al

ry
C

es
sa

ti
on

D
en

si
ty

C
on

tr
o
l

fo
r

P
ro

p
o
rt

io
n

D
ro

p
k
-a

d
s

w
it

h
P

re
v
io

u
s

5
ye

ar
s

P
re

v
io

u
s

15
ye

ar
s

A
lr

ea
d

y
in

P
a
ct

m
o
re

th
a
n

5
m

em
b

er
s

M
a
in

E
xp
la
n
a
to
ry

V
a
ri
a
bl
e

R
iv

al
ry

C
es

sa
ti

on
D

en
si

ty
10

.1
6*

*
3.

61
**

5
.2

6
*
*

5
.5

6
*
*

(7
.2

6)
(2

.9
2)

(2
.3

1
)

(3
.1

7
)

K
ey

C
o
n
tr
o
l
V
a
ri
a
bl
es

N
u

m
b

er
of

M
em

b
er

s
1.

23
**

1.
23

**
1
.2

0
*
*

3
.2

1
*
*

(0
.0

4)
(0

.0
5)

(0
.0

4
)

(0
.7

7
)

P
ro

p
or

ti
on

of
k
-a

d
m

em
b

er
s

1.
29

1.
24

1
.1

3
1
.4

0
fo

u
gh

t
a

M
ID

ag
ai

n
st

on
e

an
ot

h
er

(0
.3

0)
(0

.2
9)

(0
.2

8
)

(0
.3

3
)

in
th

e
p

as
t

10
ye

ar
s

C
o
n
tr
o
ls

C
o
m
m
o
n
to

A
ll
ia
n
ce

S
tu
d
ie
s

T
ot

al
C

IN
C

26
.5

1
27

.8
3

1
4
.1

8
2
.9

E
+

0
5
*
*

(1
01

.2
2)

(1
06

.0
3)

(5
6
.0

4
)

(1
.4

E
+

0
6
)

T
ot

al
C

IN
C
2

1.
81

E
-0

8*
*

1.
57

E
-0

8*
2
.9

4
E

-0
7
*

2
.4

8
E

-2
6
*
*

(1
.6

4E
-0

7)
(1

.4
1E

-0
7)

(2
.8

1
E

-0
6
)

(4
.7

5
E

-2
5
)

M
ax

im
u

m
D

is
ta

n
ce

0.
99

**
0.

99
**

0
.9

9
*
*

0
.9

9
*
*

(0
.0

0)
(0

.0
0)

(0
.0

0
)

(0
.0

0
)

M
ax

im
u

m
P

ol
it

y
D

iff
er

en
ce

1.
04

**
1.

04
**

1
.0

5
*
*

1
.0

3
*

(0
.0

2)
(0

.0
2)

(0
.0

2
)

(0
.0

2
)

M
in

im
u

m
P

ol
it

y
1.

02
1.

02
1
.0

0
1
.0

2
(0

.0
2)

(0
.0

2)
(0

.0
2
)

(0
.0

2
)

M
ea

n
S

4.
13

*
4.

28
**

3
.6

5
*

2
1
.9

6
*
*

(2
.3

1)
(2

.4
0)

(2
.0

4
)

(1
5
.7

2
)

R
u

ss
ia

1.
14

1.
17

0
.8

3
1
.1

7
(0

.4
7)

(0
.4

8)
(0

.3
6
)

(0
.4

9
)

C
h

in
a

1.
88

1.
89

2
.3

2
*

1
.7

4
(0

.7
7)

(0
.7

7)
(0

.9
6
)

(0
.7

4
)

P
ro

p
or

ti
on

A
lr

ea
d

y
in

P
ac

t
1
7
.9

4
*
*

(4
.6

2
)

N
u

m
b

er
of

O
b
se

rv
at

io
n

s
10

,4
99

10
,4

99
1
0
,4

9
9

1
0
,4

4
0

*
p
<

0.
05

,
**

p
<

0.
01

3



T
ab

le
A

.I
I.

R
ob

u
st

n
es

s
T

es
ts

:
D

ro
p

O
ve

rl
ap

p
in

g
D

ya
d
ic

N
on

ag
gr

es
si

on
P

ac
t

F
or

m
at

io
n
s

(1
)

(2
)

(3
)

(4
)

B
a
se

M
o
d

el
+

K
ey

C
o
n
tr

o
ls

+
R

u
ss

ia
a
n

d
C

h
in

a
+

O
th

er
C

o
n
tr

o
ls

F
ix

ed
E

ff
ec

ts
M
a
in

E
xp
la
n
a
to
ry

V
a
ri
a
bl
e

R
iv

al
ry

C
es

sa
ti

on
D

en
si

ty
in

7
.6

4
*
*

7
.0

1
*
*

7
.6

4
*
*

5
.6

3
*
*

p
as

t
10

ye
ar

s
(4

.1
8
)

(3
.7

7
)

(4
.1

3
)

(3
.1

4
)

K
ey

C
o
n
tr
o
l
V
a
ri
a
bl
es

N
u

m
b

er
of

M
em

b
er

s
1
.0

9
*
*

1
.0

8
*
*

1
.2

2
*
*

(0
.0

3
)

(0
.0

5
)

(0
.0

3
)

P
ro

p
or

ti
on

of
k
-a

d
m

em
b

er
s

2
.1

5
*
*

1
.8

1
*

1
.3

4
fo

u
gh

t
a

M
ID

ag
ai

n
st

on
e

an
ot

h
er

(0
.4

7
)

(0
.4

2
)

(0
.3

1
)

in
th

e
p

as
t

10
y
ea

rs

R
u

ss
ia

1
.0

5
1
.4

9
(0

.2
7
)

(0
.6

7
)

C
h

in
a

2
.4

5
*
*

2
.4

9
*

(0
.7

5
)

(1
.1

0
)

C
o
n
tr
o
ls

C
o
m
m
o
n
to

A
ll
ia
n
ce

S
tu
d
ie
s

T
ot

al
C

IN
C

4
.2

7
(1

6
.7

8
)

T
ot

al
C

IN
C

2
2
.3

1
E

-0
6

(1
.9

1
E

-0
5
)

M
ax

im
u

m
D

is
ta

n
ce

0
.9

9
*
*

(0
.0

0
)

M
ax

im
u

m
P

ol
it

y
D

iff
er

en
ce

1
.0

4
*

(0
.0

2
)

M
in

im
u

m
P

ol
it

y
1
.0

2
(0

.0
2
)

M
ea

n
S

3
.9

7
*

(2
.2

5
)

N
u

m
b

er
of

O
b

se
rv

at
io

n
s

1
0
,4

2
7

1
0
,4

2
7

1
0
,4

2
7

1
0
,2

5
8

*
p
<

0.
05

,
**

p
<

0.
01

T
es

t
of

p
ro

p
or

ti
on

al
h

az
ar

d
as

su
m

p
ti

o
n

(M
o
d

el
4
)

p
ro

d
u

ce
s

p
-v

a
lu

e
o
f

0
.7

1
,

in
d

ic
a
ti

n
g

n
o

v
io

la
ti

o
n

o
f

th
e

a
ss

u
m

p
ti

o
n

.

4



Dyadic Models

To illustrate the importance of using k-adic data to assess the relationship between

rivalry cessation and nonaggression pact formation, we re-estimate our models using a tradi-

tional dyadic framework. In these models, we disaggregate multilateral nonaggression pact

formations into their dyadic components. Thus, in the most extreme case, the nonaggression

pact that includes 31 members is disaggregated into 465 separate dyadic observations. We

code Rivalry Cessation Density as “1” if a rivalry between the dyad members ceased during

the prior 10 years, and “0” otherwise. So, with respect to multilateral nonaggression pacts,

Rivalry Cessation Density only captures whether a rivalry ceased among the dyad members,

but does not capture the extent to which a rivalry ceased among the other members of the

nonaggression pact.

Let us now suppose that States A, B, C, D, and E form a nonaggression pact, and

further suppose that a rivalry recently terminated between States D and E. In the case of

the A-B dyad, nonaggression pact formation will be coded as “1” and Rivalry Cessation

Density will be coded as “0”. This model is therefore likely to bias down our estimate of the

relationship between Rivalry Cessation Density and nonaggression. If rivalry cessation had

any impact on the formation of the multilateral A-B-C-D-E pact, only the D-E observation

in the dyadic data set allows us to account for this, whereas all of the other dyads in the

nonaggression pact will have Rivalry Cessation Density coded as “0”.

For analogous reasons, scholars have long lamented that dyadic data sets split mul-

tilateral events into many bilateral events (Signorino, 1999; Gibler, Rider and Hutchison,

2005; Croco and Teo, 2005). A canonical example of the problem might be World War I. In

that case, the outcome is generally thought of as a single multilateral conflict rather than

a series of bilateral conflicts. It is intuitive, therefore, to view the process creating that

outcome as a multilateral process, a view supported by the scholarship on the crises leading

up to war (Levy, 1990; Gartzke and Lupu, 2012). Scholars have therefore begun address-

ing the problem caused by separating multilateral events that result from a single process
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into multiple dyadic events (Croco and Teo, 2005; Gibler and Wolford, 2006; Poast, 2010;

Cranmer, Desmarais and Menninga, 2012; Fordham and Poast, Forthcoming, 2015)

The results of dyadic models, shown in Table A.III, illustrate this. In the fully

specified model (4) the hazard ratio of Rivalry Cessation Density is estimated to be relatively

small (1.33), yet, as we have argued above, this is because the model is not appropriate for

capturing the process by which nonaggression pacts are formed. This model includes many

dyadic observations in which a rivalry did not recently cease (so Rivalry Cessation Density

is coded as “0‘”), but in which the dyad joined a multilateral nonaggression pact with others

that did experience a recent rivalry cessation. Among many other important assumptions,

the model therefore makes the strong assumption that a rivalry cessation in a given dyad

that joins a multilateral nonaggression pact has no effect on the probability of other dyads

joining the same multilateral nonaggression pact. As our theory argues, this assumption

may not be valid. The models reported in the main text allow us to relax this assumption.
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