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Methods: 

Items and descriptions for DUH, HUD, and PD scales 

Table S1. Personhood of dogs (PD) item descriptions for coding HRAF materials

Personhood of dogs (PD) items Description

Personhood dogs classified as a “person” or being “like people” 

Kinship 
dogs are afforded status as kin by use of kinship terms for dogs, or 
membership in lineage, clan, sib etc.

Soul dogs have souls like humans 

Family dogs as family members

Name naming of individual dogs

Burial dogs buried upon death

Mourning dogs are mourned, ‘owners’ feel sadness upon death of dog

Affection people show affection toward dogs 

Indoors dogs allowed to be inside people’s houses 

Shape-shifter dog in human (or spirit) form or vice versa

Co-sleeping dog sleeps with humans
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Table S2. Dog’s utility for humans (DUH) item descriptions for coding HRAF materials

Dog’s utility for humans (DUH) items Description

Hunting dogs used for hunting (includes sub codes)

Herding dogs used for driving or herding livestock

Hauling/Burden
dog as beast of burden; dog used to move, carry, or transport 
things, e.g., sled, cart, etc. 

Tracking (not just hunting) dog used to track animals without specific reference to scent 

Guarding
guard-dogs, with no mention of alarm, but a mention of guarding, 
protecting

Alarm dog barks to alert people, serves as watchdog 

Consumption eating dog meat

Commodity dogs traded or used in payment, including dowry and bridewealth

Skins and teeth are commodities (‘Parts’)
dogs’ teeth traded/as payment; dog pelt used as clothing, blanket 
etc. 

Scavenging dogs consume human refuse

Ethnomedicine Dogs/body parts used in traditional medicine for humans

Spirit medium dogs communicate with spirits, deities, ghosts 

Spirit protector dogs protect humans from evil spirits

Co-sleeping dogs sleep with humans

Table S3. Humans’ utility for dogs (HUD) item descriptions for coding HRAF materials

Humans’ utility for dogs items Description

Feeding food given to dogs

Care removing parasites, cleaning, looking after dogs

Ethnoveterinary care traditional medicine-healing for dogs 

Affection people show affection toward dogs

Indoors dogs allowed in human houses

Housing dogs take shelter in outbuildings or have specific houses 

Scavenge dogs consume human refuse

Hunting dogs used for hunting (includes multiple sub-codes) 

Co-sleeping dogs sleep with humans

Methods: Variable selection and model 
relevance 

We examined five theoretically and 
analytically important groups of variables 
for inclusion in regression models. Hypoth-
eses are discussed in the text.

Ecological constraints. First, dogs’ heat 
tolerance may make coevolution unlikely 
where heat stress is a problem (Lupo 2019). 

Ambient temperature entered the regres-
sion models as an 8-point scale from niche 
temperature (SCCS variable 854 ) (White et 
al 1986) which was reverse coded by multi-
plying by 1 so that 1 (very hot)  8 
(very cold) to aid model interpretation.  
Second, risk of zoonotic infection could 
diminish dogs’ importance to humans. 
Developments in behavioral immunology 
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suggest that where pathogen loads are 
high, humans may avoid potential disease 
carriers such as dogs and outsiders (Hrus-
chka et al 2014).  We used total pathogen 
stress (SCCS variable 1260) (Low 1988) as 
a proxy for potential zoonotic infections. 
We constructed a centered pathogen stress 
variable based on the first component of 
a Principal Components Analysis of SCCS 
pathogen variables 1253-1259, and this 
score was nearly perfectly correlated with 
SCCS variable 1260 (r  .99). We included 
squared-pathogen stress as a quadratic 
term as pathogens have been shown to 
have a non-linear relationship with human 
ecology and behavior (Quinlan 2007).

Subsistence system. Most hypotheses 
for dog-human coevolution include subsis-
tence as an important driver.  We examined 
percent of dependence on hunting for subsis-
tence (SCCS variable 204) dependence on 
agriculture (SCCS 207), dependence on 
animal husbandry (SCCS 206), and popu-
lation density (SCCS 64) to characterize 
relevant subsistence systems. We include 
population density because Coppinger 
and Coppinger (2001, 2015) indicate that 
domestication occurred as would-be-dogs 
scavenged around agricultural settle-
ments at increased population densities 
with more human refuse. Variables 204 
(hunting), 207 (agriculture) and 64 (popu-
lation density) were highly correlated, and 
would cause multicollinearity in regres-
sion analyses.  We created a bipolar scale 
of hunting, agriculture and population 
density using Principal Components Anal-
ysis. We reversed the poles of the scale by 
multiplying by 1 so that positive values 
indicated more dependence on hunting 
at low population density, while negative 
values indicated more dependence on agri-
culture at higher population densities (see 
table 6, results). 

Resource defense. Human-dog 
coevolution may have proceeded from a 
combination of cooperative hunting and 
resource defense (Shipman 2016).  We 

included three predictor variables for 
resource defense: (1) Intergroup violence 
(SCCS variable 1648 overall warfare); (2) 
a theft-assault-homicide scale including 
three substantially correlated items from 
the SCCS (variables 1665 homicide, 1666 
assault, 1667 theft) (see table 6.); and (3) 
trespassing (SCCS variable 1668). All of 
the resource defense variables demonstrate 
reliability (Ember and Ember 1992).

Gendered coevolution. Women might 
have had a particularly important role in 
dog-human coevolution (Cummins 2013). 
We used two binary indicator variables 
from our original coded eHRAF data to 
indicate gendered coevolution: (1) dog affil-
iation with men; and (2) dog affiliation with 
women. These variables were dichotomous, 
rather than counts, to more easily compare 
regression coefficients for men and women. 
We assume that dog affiliation with human 
adults is an important component of coevo-
lution, and we are not particularly interested 
in the significance of their effects per se, but 
rather the difference in the effect of women 
and men on the three outcome variables is 
theoretically important. Hence, we include 
these variables in regression models to eval-
uate whether affiliation with women has 
greater influence than does affiliation with 
men.

Nuisance parameters.  Finally, we 
included two control variables that are not 
of theoretical interest: (1) Length of the text 
(i.e. number of paragraphs), as some obser-
vations may be more likely given a longer 
and more detailed ethnographic account. 
(2) Years since the SCCS observation is 
important because the pre-coded SCCS 
data used as predictors refer to a focal time 
period (Ember and Ember 2007). Subse-
quent observations may have followed 
the focal SCCS period by as much as 200 
years (observation date differences were 
Winsorized to 200 years, i.e. “ancient”). 
Hence, years since observation controls 
for potential “decay” of cultural-ecological 
systems over time.
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Results and Discussion:

Table S4. Description and associations among coevolutionary outcome variables with shared items removed.

 Correlations   Descriptive Statistics

Outcome variables revised DUHr PSr HUDr Mean (SD)
n of 

items
Cronbach’s Alpha

Dog’s utility revised (DUHr) 1 1.29 (1.6) 12 0.64

Person scale revised (PSr) 0.63 1 0.59 (1.2) 10 0.66

Human’s utility revised (HUDr) 0.63 0.56 1 0.64 (1.1) 5 0.68

Table S5. Hunting to Agriculture-population-density scale properties

Variable Hunting Agriculture Comp 1 Comp 2

Contribution of hunting to subsistence (SCCS 204) 1.00  0.57 0.75

Contribution of agriculture to subsistence (SCCS 207) 0.67 1.00 0.57 0.66

Population density (SCCS 64) 0.71 0.72 0.59 0.08

Eigenvalue (Comp1/Comp27.27)   2.4 0.33

Variance explained   80% 11%

Cronbach’s alpha for Hunting-Agriculture Scale= 0.85    

Table S6. Theft-assault-homicide scale properties

Variable Homicide Assault Comp 1 Comp 2

Homicide (SCCS variable 1665) 1.00  0.54 0.82

Assault (SCCS variable 1666) 0.59 1.00 0.60 0.22

Theft (SCCS variable 1667) 0.52 0.70 0.58 0.53

Eigenvalue (Comp1/Comp24.4)   2.2 0.5

Variance explained   74% 17%

Cronbach’s alpha for Theft-Assault-Homicide Scale  0.82    



 Dog-Human Coevolution: Cross-Cultural Analysis of Multiple Hypotheses 5

Journal of Ethnobiology 2020 40(4): Supplement

Ta
bl

e 
S7

. B
iv

ar
ia

te
 c

or
re

la
ti

on
s 

am
on

g 
pr

ed
ic

to
r 

va
ri

ab
le

s 
to

 a
ss

es
 m

ul
ti

co
lli

ne
ar

it
y 

fo
r 

re
gr

es
si

on
 in

 ta
bl

e 
6.

 E
ve

n 
w

ith
 th

e 
ad

di
tio

n 
of

 a
 q

ua
dr

at
ic

 te
rm

 fo
r 

pa
th

og
en

s,
 

m
ax

im
um

 V
IF

 w
as

 
 4

 in
di

ca
tin

g 
ac

ce
pt

ab
le

 m
ul

ti-
co

lli
ne

ar
ity

 fo
r 

re
gr

es
si

on
 m

od
el

s.

Pr
ed

ic
to

r 
va

ri
ab

le
1

2
3

4
5

6
7

8
9

10
11

1.
  T

em
pe

ra
tu

re
 

1.
00

 

2.
  P

at
ho

ge
n 

sc
al

e 
(m

ax
 V

IF


3.
9)

0.
65

1.
00

 

3.
  S

qu
ar

ed
 p

at
ho

ge
ns


0.

17
0.

35
1.

00
 

4.
  H

un
tin

g
 

 A
gr

ic
ul

tu
re

- 
sc

al
e


0.

50


0.
51

0.
20

1.
00

 

5.
  A

ni
m

al
 h

us
ba

nd
ry


0.

04
0.

05


0.
14


0.

21
1.

00
 

6.
  I

nt
er

gr
ou

p 
vi

ol
en

ce
0.

09
0.

01
0.

01
0.

04


0.
02

1.
00

 

7.
  T

he
ft-

as
sa

ul
t-

ho
m

ic
id

e
0.

04


0.
01


0.

06


0.
06


0.

01
0.

26
1.

00
 

8.
  T

re
sp

as
si

ng
0.

18
0.

09
0.

05
0.

04
0.

04
0.

22
0.

35
1.

00
 

9.
  A

ffi
lia

tio
n 

w
ith

 w
om

en


0.
06

0.
07

0.
10

0.
05


0.

03
0.

01


0.
04

0.
02

1.
00

 

10
. A

ffi
lia

tio
n 

w
ith

 m
en


0.

03
0.

06
0.

07
0.

06


0.
03


0.

03


0.
02


0.

01
0.

29
1.

00
 

11
. Y

ea
rs

 s
in

ce
 S

C
C

S 
ob

se
rv

at
io

n


0.
08


0.

14
0.

03
0.

18


0.
11

0.
08

0.
10

0.
08


0.

06


0.
07

1.
00

12
. T

ex
t l

en
gt

h 
(p

ar
ag

ra
ph

s)
0.

01


0.
02


0.

01


0.
05


0.

01


0.
07


0.

01
0.

06
0.

07
0.

14


0.
07



6 Chambers, Quinlan, Evans, and Quinlan

Journal of Ethnobiology 2020 40(4): Supplement

Figure S1. Quadratic relationship between text length and outcome scales (see results table 3).

Controling for time since SCCS obser-
vation may be especially important (Ember 
and Ember 2007); hence, we conducted 
a second analysis including all variables 
in table 6 (see main text), but restricted to 
observations 50 years from the SCCS date 
(see supplement table S5). This reduced 
sample had 623 of our original 844 obser-

vations, and showed the same pattern of 
results as in table 6 (supplemental table S5). 
In some cases, p-values were lower in 
the reduced sample, possibly indicating 
stronger effects; however, time since the 
focal SCCS observations was not significant 
for DUH, HUD or PS.
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Results show a nearly identical pattern 
of associations. Note that hunting is now 
marginally significant for the revised HUD 
scale as hunting with dogs is limited to 
DUH here.

Three coevolutionary scales share 
several items: e.g. hunting, co-sleeping, 
scavenging, affection, indoors. Scales with 
shared items removed still show useful reli-
ability (table S1). We repeated the analysis 
with truncated scales reported in table S4.  
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Figure S2. Conceptual representation of association between hunting-agriculture scale and dog-human mutual-
utility.


