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1 Methods

1.1 Permutation

The permutation testing procedure relies on the exchangeability properties of the joint
distribution of outcomes and treatment assignments, i.e. the joint distribution is in-
variant to permutation of its elements. In practice, the permutation testing procedure
compares a test statistic computed on the unpermuted data with a distribution of
test-statistics computed by re-sampling the data. In cases like ours, however, where
randomization has been compromised, conditional inference can also be implemented.
In this case, the conditional exchangeability property is applied, and independence be-
tween the distribution of outcomes and treatment assignment is tested, conditional on
a set of variables (X). Given our sample size, full nonparametric conditioning is not
an option, so we assumed a linear relationship between the outcomes and a subset of
the variables (XL, year of birth and total time spent in the primate center), and we
restricted the permutation orbits to the remaining subset (XN , a dichotomous indicator
for being firstborn). According to this procedure, residuals computed from a regression
of the outcomes on the covariates for which a linear relationship is assumed (XL) are
permuted within orbits defined by the variables which enter nonparametrically (XN).
This method is known as the Freedman-Lane (1983) procedure, and it has been found
to be superior to the others in a series of Monte Carlo studies (Anderson and Legendre,
1999).

1.2 Stepdown

To illustrate the stepdown procedure, consider the null hypothesis of no treatment effect
for a set of K joint outcomes, where the complement of this set is that there exists at
least one hypothesis out of K that we reject. The Romano and Wolf procedure starts by
considering a joint test of all null hypotheses for the set of K hypotheses, by comparing
the maximum of the set of statistics associated with the hypotheses being jointly tested
with the α-quantile of its distribution,1 to determine whether this first joint hypothesis
is rejected or not. If we fail to reject the joint null hypothesis, then the algorithm stops;
if we reject it, then we iterate and consider successive joint hypotheses which exclude the
outcomes with the highest associated test statistics. So, the procedure “steps-down”,
and at each successive step it is implemented on a set of K − 1 null hypotheses. The
process iterates until only one hypothesis remains.

1α is the level of FWER we want to control for.
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Table A1: Summary Statistics

Subjects Percentage (%)
Rearing Status
Mother Reared 122 52.81
Peer Reared 57 24.68
Surrogate Reared 52 22.51
Sex
Male 126 54.55
Female 105 45.55
Birth Order
Primiparious 56 24.24
Multiparious 175 75.76
Year of Birth
2002 41 17.75
2003 31 13.42
2004 31 13.42
2005 38 16.45
2006 46 19.91
2007 44 19.05
Outcomes Prevalence Frequency
Stereotypy 0.46 0.21
Illness 0.74 0.18
Illness - Main 0.74 0.17
Illness - Main: EENT 0.22 0.02
Illness - Main: Mouth/Head 0.50 0.08
Illness - Main: Abdominal 0.32 0.05
Illness - Main: Chest 0.13 0.02
Illness - Main: Urogenital 0.16 0.03
Illness - Other 0.31 0.05
Illness - Other: Diarrhea 0.14 0.02
Illness - Other: Non-Diarrhea 0.19 0.03
Illness - Other: Non-Diarrhea: Rash 0.10 0.02
Wound 0.48 0.09
Alopecia 0.46 0.14

Observations Mean (S.D.)
Weight (grams) 3180 3962 (2213)

Note: All summary statistics refer to the analytical sample of 231 monkeys, ob-
served after their first year of life. The category “illness - main” includes EENT,
mouth/head, abdominal, chest and urogenital issues. The category “illness - other”
includes both diarrhea- and non-diarrhea-related diseases (rash being the bigger
component of the latter).

3



T
a
b
le

A
2
:
P
ri
m
ar
y
O
u
tc
om

es
,
S
u
rr
og
at
e
P
ee
r
R
ea
re
d
v
s.

M
o
th
er

R
ea
re
d

P
a
n

el
A

:
M

a
in

v
s.

O
th

e
r
Il
ln
e
ss

E
ff

ec
t

p
-V

a
lu

es

O
u
tc
om

e
C
on

tr
ol

U
n
co
n
d
.

C
on

d
it
.

A
sy
m
p
t.

N
ai
ve

C
on

d
it
.

C
on

.P
er
.

M
ea
n

P
er
m
u
t.

P
er
m
u
t.

(A
d
j.
)

P
re
va
le
n
ce

of
S
te
re
ot
y
p
y

0.
21
5

0.
71
6

0.
66
9

0
.0
0
0

0
.0
0
0

0
.0
0
0

0
.0
0
0

F
re
q
u
en
cy

of
S
te
re
ot
y
p
y

0.
04
6

0.
48
5

0.
47
8

0
.0
0
0

0
.0
0
0

0
.0
0
0

0
.0
0
0

P
re
va
le
n
ce

of
Il
ln
es
s
-
M
ai
n

0.
72
3

0.
00
1

-0
.0
20

0.
49
6

0.
60
2

0.
49
2

0.
49
2

F
re
q
u
en
cy

of
Il
ln
es
s
-
M
ai
n

0.
15
0

0.
08
4

0.
07
2

0
.0
2
8

0
.0
1
7

0
.0
3
1

0.
17
8

P
re
va
le
n
ce

of
Il
ln
es
s
-
O
th
er

0.
20
0

0.
35
2

0.
31
1

0
.0
0
1

0
.0
0
0

0
.0
0
1

0
.0
0
6

F
re
q
u
en
cy

of
Il
ln
es
s
-
O
th
er

0.
02
9

0.
07
2

0.
06
6

0
.0
0
6

0
.0
0
2

0
.0
0
2

0
.0
3
8

P
re
va
le
n
ce

of
W
ou

n
d

0.
38
5

-0
.0
05

-0
.0
04

0.
48
1

0.
38
6

0.
33
1

0.
33
1

F
re
q
u
en
cy

of
W
ou

n
d

0.
05
2

0.
00
6

0.
01
1

0.
39
9

0.
38
2

0.
42
2

0.
71
9

P
re
va
le
n
ce

of
A
lo
p
ec
ia

0.
36
9

0.
21
7

0.
15
6

0
.0
2
8

0
.0
3
8

0
.0
3
8

0.
21
0

F
re
q
u
en
cy

of
A
lo
p
ec
ia

0.
11
3

0.
05
3

0.
04
1

0.
10
6

0
.0
8
8

0
.0
6
6

0.
51
4

P
a
n

el
B

:
D
ia
rr
h
e
a
v
s.

N
o
n
-D

ia
rr
h
e
a
Il
ln
e
ss

E
ff

ec
t

p
-V

a
lu

es

O
u
tc
om

e
C
on

tr
ol

U
n
co
n
d
.

C
on

d
it
.

A
sy
m
p
t.

N
ai
ve

C
on

d
it
.

C
on

.P
er
.

M
ea
n

P
er
m
u
t.

P
er
m
u
t.

(A
d
j.
)

P
re
va
le
n
ce

of
S
te
re
ot
y
p
y

0.
21
5

0.
71
6

0.
66
9

0
.0
0
0

0
.0
0
0

0
.0
0
0

0
.0
0
0

F
re
q
u
en
cy

of
S
te
re
ot
y
p
y

0.
04
6

0.
48
5

0.
47
8

0
.0
0
0

0
.0
0
0

0
.0
0
0

0
.0
0
0

P
re
va
le
n
ce

of
Il
ln
es
s
-
M
ai
n

0.
72
3

0.
00
1

-0
.0
20

0.
49
6

0.
60
2

0.
49
2

0.
49
2

F
re
q
u
en
cy

of
Il
ln
es
s
-
M
ai
n

0.
15
0

0.
08
4

0.
07
2

0
.0
2
8

0
.0
1
7

0
.0
3
1

0.
17
8

P
re
va
le
n
ce

of
Il
ln
es
s
-
O
th
er
:
D
ia
rr
h
ea

0.
04
6

0.
23
0

0.
21
6

0
.0
0
7

0
.0
0
3

0
.0
0
4

0
.0
3
7

F
re
q
u
en
cy

of
Il
ln
es
s
-
O
th
er
:
D
ia
rr
h
ea

0.
00
4

0.
02
5

0.
02
4

0
.0
1
5

0
.0
0
1

0
.0
0
3

0
.0
5
9

P
re
va
le
n
ce

of
Il
ln
es
s
-
O
th
er
:
N
on

-D
ia
rr
h
ea

0.
15
4

0.
22
5

0.
19
6

0
.0
1
6

0
.0
0
4

0
.0
1
7

0.
12
8

F
re
q
u
en
cy

of
Il
ln
es
s
-
O
th
er
:
N
on

-D
ia
rr
h
ea

0.
02
5

0.
04
7

0.
04
2

0
.0
2
6

0
.0
1
3

0
.0
2
0

0.
17
2

P
re
va
le
n
ce

of
W
ou

n
d

0.
38
5

-0
.0
05

-0
.0
07

0.
48
1

0.
38
6

0.
33
1

0.
33
1

F
re
q
u
en
cy

of
W
ou

n
d

0.
05
2

0.
00
6

0.
01
1

0.
39
9

0.
38
2

0.
42
2

0.
71
9

P
re
va
le
n
ce

of
A
lo
p
ec
ia

0.
36
9

0.
21
7

0.
15
6

0
.0
2
8

0
.0
3
8

0
.0
3
8

0.
21
0

F
re
q
u
en
cy

of
A
lo
p
ec
ia

0.
11
3

0.
05
3

0.
04
1

0.
10
6

0
.0
8
8

0
.0
6
6

0.
51
4

N
o
te

:
n

=
9
4

fo
r

m
a
le

s,
8
0

fo
r

fe
m

a
le

s.
p
-v

a
lu

es
b

el
ow

0
.1

a
re

in
b

o
ld

.
C

o
n
tr

o
l

=
M

R
.

U
n

co
n

d
.

=
u

n
co

n
d

it
io

n
a
l

d
iff

er
en

ce
in

m
ea

n
s

b
et

w
ee

n
th

e
tr

ea
tm

en
t

a
n

d
th

e
co

n
tr

o
l

g
ro

u
p

.
T

h
e

co
rr

es
p

o
n

d
in

g
p
-v

a
lu

es
a
re

co
m

p
u

te
d

in
th

e
co

lu
m

n
s

“
A

sy
m

p
t.

”
a
n

d
“
N

a
iv

e
P

er
m

u
t.

”
.

C
o
n

d
it

.
=

co
n

d
it

io
n

a
l

tr
ea

tm
en

t
eff

ec
t

w
it

h
li

n
ea

r
co

va
ri

a
te

s
y
ea

r
o
f

b
ir

th
a
n

d
to

ta
l

ti
m

e
sp

en
t

in
th

e
p

ri
m

a
te

ce
n
te

r.
T

h
e

co
rr

es
p

o
n

d
in

g
p
-v

a
lu

e
is

co
m

p
u

te
d

in
th

e
co

lu
m

n
“
C

o
n

d
it

.
P

er
m

u
t.

”
.

A
sy

m
p

t.
=

o
n

e-
si

d
ed

p
-v

a
lu

es
fo

r
th

e
h
y
p

o
th

es
is

o
f

n
o

tr
ea

tm
en

t
eff

ec
t

b
a
se

d
o
n

a
sy

m
p

to
ti

c
in

fe
re

n
ce

-
es

ti
m

a
te

d
eff

ec
t

si
ze

in
th

e
“
U

n
co

n
d

.”
co

lu
m

n
.

N
a
iv

e
P

er
m

u
t.

=
o
n

e-
si

d
ed

p
-v

a
lu

es
fo

r
th

e
h
y
p

o
th

es
is

o
f

n
o

tr
ea

tm
en

t
eff

ec
t

b
a
se

d
o
n

u
n

co
n

d
it

io
n

a
l

p
er

m
u

ta
ti

o
n

in
fe

re
n

ce
-

es
ti

m
a
te

d
eff

ec
t

si
ze

in
th

e
“
U

n
co

n
d

.”
co

lu
m

n
.

C
o
n

d
it

.
P

er
m

u
t.

=
o
n

e-
si

d
ed

p
-v

a
lu

es
fo

r
th

e
h
y
p

o
th

es
is

o
f

n
o

tr
ea

tm
en

t
eff

ec
t

b
a
se

d
o
n

th
e

F
re

ed
m

a
n

-L
a
n

e
p

ro
ce

d
u

re
,

u
si

n
g

th
e

li
n

ea
r

co
va

ri
a
te

s
y
ea

r
o
f

b
ir

th
a
n

d
to

ta
l

ti
m

e
sp

en
t

in
th

e
p

ri
m

a
te

ce
n
te

r,
a
n

d
re

st
ri

ct
in

g
p

er
m

u
ta

ti
o
n

o
rb

it
s

w
it

h
in

st
ra

ta
fo

rm
ed

b
y

b
ei

n
g

fi
rs

t
o
r

la
te

r
b

o
rn

-
es

ti
m

a
te

d
eff

ec
t

si
ze

in
th

e
“
C

o
n

d
it

.”
co

lu
m

n
.

C
o
n

d
.

P
er

m
.

(A
d

j.
)

=
p
-v

a
lu

es
fr

o
m

th
e

p
re

v
io

u
s

co
lu

m
n

,
a
d

ju
st

ed
fo

r
m

u
lt

ip
le

in
fe

re
n

ce
u

si
n

g
th

e
st

ep
d

ow
n

p
ro

ce
d

u
re

.

2

4



T
a
b
le

A
3
:

A
u
x
il
ia

ry
O

u
tc

om
es

,
B

lo
o
d

T
es

ts

E
ff

ec
t

p
-V

a
lu

es

O
u
tc

om
e

C
on

tr
ol

T
re

at
m

en
t

P
er

m
u
ta

ti
o
n

P
er

m
u
ta

ti
on

M
ea

n
E

ff
ec

t
(A

d
ju

st
ed

)

P
a
n

el
A

:
M

a
le
s

P
o
ta

ss
iu

m
3.

90
0

-0
.9

88
0
.0
0
0

0
.0
0
1

S
o
d
iu

m
14

4.
58

3
-8

.0
83

0
.0
0
2

0
.0
0
3

H
em

at
o
cr

it
37

.8
58

5.
87

3
0
.0
0
1

0
.0
0
2

G
lu

co
se

79
.3

33
33

.2
60

0
.0
0
7

0
.0
0
7

B
lo

o
d

U
re

a
N

it
ro

ge
n

16
.2

50
16

.9
06

0
.0
0
0

0
.0
0
1

P
o
ta

ss
iu

m
,

A
b
n
.

0.
0
00

0.
43

8
0
.0
0
0

0
.0
0
2

S
o
d
iu

m
,

A
b
n
.

0.
08

3
0.

38
5

0
.0
0
2

0
.0
0
3

H
em

at
o
cr

it
,

A
b
n
.

0.
58

3
0.

10
4

0.
37

7
0.

53
5

G
lu

co
se

,
A

b
n
.

0.
0
83

0.
01

0
0.

26
5

0.
26

5
B

lo
o
d

U
re

a
N

it
ro

ge
n
,

A
b
n
.

0.
00

0
0.

31
3

0
.0
0
0

0
.0
0
3

P
a
n

el
B

:
F
e
m
a
le
s

P
o
ta

ss
iu

m
3.

61
3

-0
.7

26
0
.0
0
0

0
.0
1
9

S
o
d
iu

m
14

1.
81

3
-5

.4
19

0
.0
1
3

0
.0
2
6

H
em

at
o
cr

it
29

.5
31

13
.2

04
0
.0
0
0

0
.0
0
0

G
lu

co
se

91
.3

75
5.

15
5

0.
36

5
0.

59
1

B
lo

o
d

U
re

a
N

it
ro

ge
n

36
.6

25
-2

.9
73

0.
33

4
0.

33
4

P
o
ta

ss
iu

m
,

A
b
n
.

0.
0
00

0.
42

4
0
.0
0
0

0
.0
0
0

S
o
d
iu

m
,

A
b
n
.

0.
31

3
0.

26
3

0
.0
1
7

0.
10

4
H

em
a
to

cr
it

,
A

b
n
.

0.
50

0
0.

33
3

0
.0
0
8

0
.0
8
2

G
lu

co
se

,
A

b
n
.

0.
18

8
0.

07
0

0.
18

4
0.

42
4

B
lo

o
d

U
re

a
N

it
ro

ge
n
,

A
b
n
.

0.
37

5
0.

03
4

0.
30

2
0.

30
2

N
o
te

:
F

o
r

ea
ch

tr
ea

tm
en

t-
co

n
tr

o
l

co
m

p
a
ri

so
n
,

w
e

p
re

se
n
t

tw
o

se
ts

o
f

re
su

lt
s:

o
n
e

u
si

n
g

th
e

a
b
so

lu
te

va
lu

e,
a
n
d

a
n
o
th

er
u
si

n
g

b
in

a
ry

in
d
ic

a
to

rs
fo

r
th

e
p
re

se
n
ce

o
f

a
b
n
o
rm

a
l

va
lu

es
(A

b
n
.)

.
N

o
rm

a
l

ra
n
g
e

fo
r

th
e

va
ri

o
u
s

b
lo

o
d

te
st

s
a
re

a
s

fo
ll
ow

s:
S
o
d
iu

m
(N

a
)

=
1
4
0
-1

6
0
(m

E
q
/
l)

;
P

o
ta

ss
iu

m
(K

)
=

2
.3

-6
.7

(m
E

q
/
l)

;
B

lo
o
d

U
re

a
N

it
ro

g
en

(B
U

N
)

=
8
.0

-3
0
.0

(m
g
/
d
L

);
G

lu
co

se
=

6
0
-1

6
0
(g

/
d
L

);
H

em
a
to

cr
it

(H
ct

)
=

3
0
-3

8
(%

).
n

=
4
4

fo
r

m
a
le

s
a
n
d

8
2

fo
r

fe
m

a
le

s.
p
-v

a
lu

es
b

el
ow

0
.1

a
re

in
b

o
ld

.
T

re
a
tm

en
t

E
ff

ec
t

=
u
n
co

n
d
it

io
n
a
l

d
iff

er
en

ce
in

m
ea

n
s

b
et

w
ee

n
th

e
tr

ea
tm

en
t

a
n
d

th
e

co
n
tr

o
l

g
ro

u
p
.

N
o
ti

ce
h
er

e
th

e
tr

ea
tm

en
t

g
ro

u
p

is
th

e
o
n
e

a
ff

ec
te

d
b
y

d
ia

rr
h
ea

.
T

h
e

co
rr

es
p

o
n
d
in

g
p
-v

a
lu

es
a
re

co
m

p
u
te

d
in

th
e

co
lu

m
n

“
P

er
m

u
ta

ti
o
n
”
.

P
er

m
u
ta

ti
o
n

=
o
n
e-

si
d
ed

p
-v

a
lu

es
fo

r
th

e
h
y
p

o
th

es
is

o
f

n
o

tr
ea

tm
en

t
eff

ec
t

b
a
se

d
o
n

u
n
co

n
d
it

io
n
a
l

p
er

m
u
ta

ti
o
n

in
fe

re
n
ce

-
es

ti
m

a
te

d
eff

ec
t

si
ze

in
th

e
“
T

re
a
tm

en
t

E
ff

ec
t”

co
lu

m
n
.

P
er

m
u
ta

ti
o
n

A
d
ju

st
ed

=
p
-v

a
lu

es
fr

o
m

th
e

p
re

v
io

u
s

co
lu

m
n
,

a
d
ju

st
ed

fo
r

m
u
lt

ip
le

in
fe

re
n
ce

u
si

n
g

th
e

st
ep

d
ow

n
p
ro

ce
d
u
re

.

2

5



T
a
b
le

A
4
:
A
u
x
il
ia
ry

O
u
tc
o
m
es

E
ff

ec
t

p
-V

a
lu

es

O
u
tc
o
m
e

C
on

tr
ol

U
n
co
n
d
.

C
on

d
it
.

N
ai
ve

C
on

d
it
.

C
on

.P
er
.

M
ea
n

P
er
m
u
t.

P
er
m
u
t.

(A
d
j.
)

P
a
n

el
A

:
S
u
rr
o
g
a
te

P
e
e
r
R
e
a
re

d
v
s.

M
o
th

e
r
R
e
a
re

d
,
M

a
le
s

C
or
ti
so
l
(µ
g
/d

l)
,
m
ea
n

50
.9
26

7.
88

9
10

.2
96

0
.0
4
7

0
.0
1
9

0
.0
2
2

A
C
T
H

(p
g/

m
l)
,
m
ea
n

22
1.
67

7
-5
6.
35

6
-4
3.
64

7
0
.0
2
3

0
.0
2
3

0
.0
2
3

5-
H
IA

A
(p
m
o
l/
m
l)
,
m
ea
n

71
6.
82

4
-1
12

.0
11

-9
3.
85

0
0
.0
0
2

0
.0
6
5

0
.0
6
9

C
or
ti
so
l
(µ
g
/d

l)
,
d
ay

90
50

.6
71

10
.7
97

11
.9
32

0
.0
2
8

0
.0
1
6

0
.0
2
7

A
C
T
H

(p
g/

m
l)
,
d
ay

90
21

2.
14

3
-4
5.
19

1
-4
3.
51

2
0
.0
9
2

0
.0
4
0

0
.0
4
0

5-
H
IA

A
(p
m
o
l/
m
l)
,
d
ay

90
67

5.
78

6
-7
9.
63

2
-7
1.
26

9
0
.0
1
8

0
.0
6
1

0
.0
6
7

P
a
n

el
B

:
S
u
rr
o
g
a
te

P
e
e
r
R
e
a
re

d
v
s.

M
o
th

e
r
R
e
a
re

d
,
F
e
m
a
le
s

C
or
ti
so
l
(µ
g
/d

l)
,
m
ea
n

56
.4
40

-1
.5
95

-1
.8
47

0.
30

8
0.
27

5
0
.7
2
5

A
C
T
H

(p
g
/
m
l)
,
m
ea
n

26
9.
79

5
-7
2.
47

7
-7
0.
49

1
0.
10

7
0
.0
9
2

0.
2
52

5-
H
IA

A
(p
m
ol
/
m
l)
,
m
ea
n

70
6.
20

0
-5
4.
10

9
-2
9.
64

8
0.
30

3
0.
34

6
0
.6
1
1

C
or
ti
so
l
(µ
g
/d

l)
,
d
ay

90
55

.6
22

-1
.6
67

-1
.8
01

0.
35

2
0.
34

4
0
.6
5
6

A
C
T
H

(p
g
/
m
l)
,
d
ay

9
0

26
3.
48

9
-8
5.
28

9
-8
8.
81

8
0
.0
7
5

0
.0
7
0

0.
18

7
5-
H
IA

A
(p
m
o
l/
m
l)
,
d
ay

90
60

8.
66

7
0.
44

4
1
5.
4
89

0.
49

2
0.
35

4
0
.9
3
1

P
a
n

el
C

:
P
e
e
r
R
e
a
re

d
v
s.

M
o
th

e
r
R
e
a
re

d
,
M

a
le
s

C
or
ti
so
l
(µ
g
/d

l)
,
m
ea
n

50
.9
26

2.
00

4
3.
9
60

0.
31

6
0.
21

1
0
.3
2
6

A
C
T
H

(p
g
/
m
l)
,
m
ea
n

22
1.
67

7
11

.1
34

-1
2.
35

2
0.
40

6
0.
63

8
0
.3
6
2

5-
H
IA

A
(p
m
ol
/
m
l)
,
m
ea
n

71
6.
82

4
-1
35

.8
24

-7
1.
56

5
0
.0
3
5

0.
14

7
0.
27

0

C
or
ti
so
l
(µ
g
/d

l)
,
d
ay

90
50

.6
71

3.
32

9
4
.6
5
4

0.
28

5
0.
27

9
0
.3
8
8

A
C
T
H

(p
g
/
m
l)
,
d
ay

9
0

21
2.
14

3
-2
.4
93

-3
0.
03

8
0.
50

0
0.
25

3
0
.2
5
3

5-
H
IA

A
(p
m
ol
/
m
l)
,
d
ay

9
0

67
5.
78

6
-1
38

.0
36

-5
9.
69

4
0.
04

6
0.
12

2
0
.2
9
6

P
a
n

el
D

:
P
e
e
r
R
e
a
re

d
v
s.

M
o
th

e
r
R
e
a
re

d
,
F
e
m
a
le
s

C
or
ti
so
l
(µ
g
/d

l)
,
m
ea
n

56
.4
40

7.
19

7
6.
6
39

0.
24

7
0.
25

9
0
.4
3
2

A
C
T
H

(p
g
/
m
l)
,
m
ea
n

26
9.
79

5
-4
4.
03

2
-5
9.
58

7
0.
28

2
0.
50

9
0
.5
7
5

5-
H
IA

A
(p
m
ol
/
m
l)
,
m
ea
n

70
6.
20

0
-7
0.
45

0
-2
1.
42

8
0.
36

7
0.
39

5
0
.3
9
5

C
or
ti
so
l
(µ
g
/d

l)
,
d
ay

90
55

.6
22

16
.0
78

13
.3
71

0.
29

8
0.
40

4
0
.7
3
7

A
C
T
H

(p
g
/
m
l)
,
d
ay

9
0

26
3.
48

9
-2
9.
33

9
-2
3.
89

4
0.
41

6
0.
80

5
0
.8
0
5

5-
H
IA

A
(p
m
ol
/
m
l)
,
d
ay

9
0

60
8.
66

7
-1
23

.1
67

-4
2.
16

7
0
.0
7
0

0.
34

1
0.
80

4
N
o
te

:
F

o
r

ea
ch

tr
ea

tm
en

t-
co

n
tr

o
l

co
m

p
a
ri

so
n

,
w

e
p

re
se

n
t

tw
o

se
ts

o
f

re
su

lt
s:

o
n

e
u

si
n

g
th

e
m

ea
n

va
lu

e
(i

n
ca

se
th

er
e

is
m

o
re

th
a
n

o
n

e
va

li
d

o
b

se
rv

a
ti

o
n

fo
r

ea
ch

m
ea

su
re

m
en

t)
,

a
n

d
a
n
o
th

er
u

si
n

g
th

e
d

ay
9
0

m
ea

su
re

m
en

ts
(t

h
e

d
ay

in
w

h
ic

h
th

e
sa

m
p

le
si

ze
is

m
a
x
im

iz
ed

).
W

e
ex

cl
u

d
e

th
e

d
ay

6
0

co
rt

is
o
l

a
n

d
A

C
T

H
m

ea
su

re
m

en
ts

a
s

th
e

m
o
n
th

-2
sa

m
p

le
w

a
s

ta
k
en

d
u

ri
n

g
a

“
n

o
n

-s
tr

es
se

d
”

se
ss

io
n

,
w

h
il

e
th

e
o
th

er
sa

m
p

le
s

w
er

e
co

ll
ec

te
d

a
ft

er
3
0
-m

in
u

te
se

p
a
ra

ti
o
n

a
n

d
is

o
la

ti
o
n

p
er

io
d

in
a

si
n

g
le

6
4
×

6
1
×

7
6
cm

ca
g
e

in
a
n

em
p

ty
ro

o
m

.
n

=
3
3

(m
ea

n
)

a
n

d
2
7

(d
ay

9
0
)

in
P

a
n

el
A

,
2
1

a
n

d
1
8

in
P

a
n

el
B

,
2
2

a
n

d
1
8

in
P

a
n

el
C

,
1
4

a
n

d
1
1

in
P

a
n

el
D

.
p
-v

a
lu

es
b

el
ow

0
.1

a
re

in
b

o
ld

.
U

n
co

n
d

.
=

u
n

co
n

d
it

io
n

a
l

d
iff

er
en

ce
in

m
ea

n
s

b
et

w
ee

n
th

e
tr

ea
tm

en
t

a
n

d
th

e
co

n
tr

o
l

g
ro

u
p

.
T

h
e

co
rr

es
p

o
n

d
in

g
p
-v

a
lu

es
a
re

co
m

p
u

te
d

in
th

e
co

lu
m

n
“
N

a
iv

e
P

er
m

u
t.

”
.

C
o
n

d
it

.
=

co
n

d
it

io
n

a
l

tr
ea

tm
en

t
eff

ec
t

w
it

h
li

n
ea

r
co

va
ri

a
te

s
y
ea

r
o
f

b
ir

th
a
n

d
to

ta
l

ti
m

e
sp

en
t

in
th

e
p

ri
m

a
te

ce
n
te

r.
T

h
e

co
rr

es
p

o
n

d
in

g
p
-v

a
lu

e
is

co
m

p
u

te
d

in
th

e
co

lu
m

n
“
C

o
n

d
it

.
P

er
m

u
t.

”
.

N
a
iv

e
P

er
m

u
t.

=
o
n

e-
si

d
ed

p
-v

a
lu

es
fo

r
th

e
h
y
p

o
th

es
is

o
f

n
o

tr
ea

tm
en

t
eff

ec
t

b
a
se

d
o
n

u
n

co
n

d
it

io
n

a
l

p
er

m
u

ta
ti

o
n

in
fe

re
n

ce
-

es
ti

m
a
te

d
eff

ec
t

si
ze

in
th

e
“
U

n
co

n
d

.”
co

lu
m

n
.

C
o
n

d
it

.
P

er
m

u
t.

=
o
n

e-
si

d
ed

p
-v

a
lu

es
fo

r
th

e
h
y
p

o
th

es
is

o
f

n
o

tr
ea

tm
en

t
eff

ec
t

b
a
se

d
o
n

th
e

F
re

ed
m

a
n

-L
a
n

e
p

ro
ce

d
u

re
,

u
si

n
g

th
e

li
n

ea
r

co
va

ri
a
te

s
y
ea

r
o
f

b
ir

th
a
n

d
to

ta
l

ti
m

e
sp

en
t

in
th

e
p

ri
m

a
te

ce
n
te

r,
a
n

d
re

st
ri

ct
in

g
p

er
m

u
ta

ti
o
n

o
rb

it
s

w
it

h
in

st
ra

ta
fo

rm
ed

b
y

b
ei

n
g

fi
rs

t
o
r

la
te

r
b

o
rn

-
es

ti
m

a
te

d
eff

ec
t

si
ze

in
th

e
“
C

o
n

d
it

.”
co

lu
m

n
.

C
o
n

d
.

P
er

m
.

(A
d

j.
)

=
p
-v

a
lu

es
fr

o
m

th
e

p
re

v
io

u
s

co
lu

m
n

,
a
d

ju
st

ed
fo

r
m

u
lt

ip
le

in
fe

re
n

ce
u

si
n

g
th

e
st

ep
d

ow
n

p
ro

ce
d

u
re

.

2

6



Table A5: Aggression and Self-Grooming, Females

Peer Reared 0.038∗∗∗ 0.074
(0.013) (0.049)

Surrogate Peer Reared -0.002 0.366∗∗∗

(0.005) (0.062)
Observations 1912 1911

Note: Included above are coefficients from linear regressions. Aggression and self-
grooming are binary variables for the existence of such behaviors in a 5 minute
observation period. Included in parentheses are robust standard errors, clustered
at the individual level. Peer Reared and Surrogate Peer Reared are binary indicators
of the respective rearing statuses. Also included in each specification are controls
for year of birth and primiparous birth. ∗ p<0.10, ∗∗ p<0.05, ∗∗∗ p<0.01.

7


	Methods
	Permutation
	Stepdown


