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t ﬁ'\g as costly as religion could possibly
=3 NE a maladaptatlon or a mere by-product

et e

hat does [did] religion do for us?

® Why did religion [apparently] evolve only in
humans?
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herence to a
x ‘world [Freud]

_r ologlcal wellbeing

- o

S0C 1aI bonding [Durkheim]

enforces conformity
[moral codes] [Marx]
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= ®jivelonger

, ~ ®3re more content/happier

~ % greless stressed

= =~ ® suffer fewer psychological problems
- T ® recover faster from surgery

[Data from extensive sociological and
epidemiological studies in past decade]

BUT, even if none of these was true....
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erdiefiMultiievel Selection s

e Multi-level social systems are common in

® When sociality involves an implicit social
contract....
Fitness accrues at the level of the
individual, but through benefits
generated by the group
e Tt requires a more subtle understanding
of fitness — Hamilton’s original concept
[neighbour-modulated fithesses]

® Thisis NOT
group selection
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— . /;‘"0;
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Feral goats on Rum A . Bk
B B W

Human social networks
scale hierarchically



.....

= evolution of large brains

-

-~ = in primates

e Fvidence: group size
[and many aspects of
“smart” behaviour] are a
function of neocortex
volume

bean Group Size

MNeocortex Ratio

Dunbar 1992, 1998

Neocortex ratio = neocortex vol/rest of brain
[1.e. “thinking” part of brain]



1000

redicted group size for
umans is ~150

...BUT primate societies
are very intimate
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= “"Reverse”

G rOU pS Small World

periments

OICES IN RANGE

e hve Mean sizes of:
- 100-200

Killworth et al (1984)

NUMBER OF INFORMANTS WITH TOTAL NUMBER OF

hic villages 6500 BC  150-200

ern armies (company) 180
itterite communities 107

il

=“Nebraska’ Amish parishes 113 Hunter-Gatherer

~  Dbusiness organisation <200 Societies
== deal church congregations <200
= Doomsday Book villages 150 Brnbarl793)
~ C18th English villages 160

GoreTex Inc's structure 150 1 — :

Research sub-disciplines  100-200 Individual Tribes

Small world experiments 134

Hunter-Gatherer communities 148

Xmas card networks 154 Xmas Card

Networks
Hill & Dunbar (2003)

%
o, G S, 0, S, 0, S8, "0, T8, 0, "8,
% K Yy s o 2 U8, 0 TR 0 W,
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,F e Freerlder Enquist & Leimar (1993)

10

Freeriders are not
successful

Freeriders
are
6 successful

T=0%
4 4 &

,| Freeriders are more successful
over a wide range of conditions

Search Time

0 2 4 6 8 10 12
Coalition Time

= Dispersed social systems are
- — especially susceptible

- -

e Punishment [stick] has attracted most Nettle & Dunbar (1997)
attention... *

Freeriders very

® BUT 1t’s only as effective as the quickly drive
detection rate cooperators to
' extinction

Freeriders (% of Population)

T Y T

e \/oluntary commitment [carrot] is S T S S S
much more effective umberof Generatons




| believe that she
i~ thinks | ’r('n Vﬁ(y \/ .\(“\/ V\
| think he's attractivell | suspect that he )
believes that she \

very boring! -
¥ boring S »‘ wants to run off
with him 1! >/
2 \w &
=

Q‘ &
I
Ta
—~
Stranger

Husband

® [he intensity of 1st 20 3 order
intimacy The Levels of Intentionality

® Mentalising [understanding other’s minds]
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ﬁtensity of Intimagy®™™

-m ‘and obligation

_5_""'3“ Gfoomlng INCreases

= withigroup size

~® Grooming releases

Mean grooming

endorphins and | time vs mean

e | . - .- mes
creates an opiate ?nrgﬂfjdﬁ';lepﬁﬁqate
“high” species

Group Size
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GIeomingsliimein FHupians? ™=

A

‘'ooming as
bondmg
ent in

-~ p rimates Actual

- social
- - time in
humans
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=—— Groommg time
IS a linear
function of
group size

Group Size
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Australopiths

S5 10 15 20 25 3.0 35

Millions Years BP

Laughter
a cross-cultural trait
shared with chimpanzees
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Post minus Pre Pain (secs)

iy

(=)

(=)
1

30 40
%scans laughing

50 60

Procedure:
pain test — video/activity — pain re-test

iErBest Medicine?

4

In a Public Good Game

3.5 4

34

2.5 -

Cooperation

inGBP) 27

1.5 4
1 -

0.5 4

0

Strangers Acquaintances

Ss were more generous to strangers

after watching a comedy video

(but not “friends™)



viisical-Endorphins.

Sing/No sing

Drum
circle

—
o
o

Difference (secs)

Te . B
0 : g}%gﬁ I\/Iu_si_cal performan_ce
video facilitates endorphin
: release, but listening
to music
does not

Singing Drumming Dancing Listening
to music

PrOCEdUI'e: Dunbar, Kaskatis, MacDona_lId &
pain test — act|V|ty — Paln re-test Barra (submitted)
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Stigmata of Ecstatic states:
PadrePio ., make you relaxed
—> enhance sense of
communality

Mediéval flagellénts






yAchony Ramps

8Up the Endorphins

~ Change in pain threshold 40
~ Dbefore and after 45 mins
= rowing work-out on

ergometers in the gym:

]
[
I

Alone vs in a virtual boat

change in mmHg
[

b

=] =]

| |

L ]

Alone Group Alone Grqup

1 2

sesslon

DT T
— __.‘:_-—‘ 3
. e

T Cohen et al
= (2008)
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WIHYDOES Religion: s

- ? belng a member of a large

El\V/a ~
J_JC]V\.J .F : kinship group reduces il

(1) iliness rates in children

& [Newcastle and Trindad]
T| ere are two likely

mechamsms (2) death rates in adults

[the Mayflower colonists
- in 1620 and the Donner
-—' direct influence of Party of 1846]
== . endorphlns [endorphins
- seemto “tune” the
e immune system]

Mean Relatedness in Plymouth Colony
(winter 1620)

® sense of belonging and
communality acting directly
OR indirectly through
support from network
members

Survived
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C1th U‘S.futopian cults

- - - rligious Religious cults last longer than
secular ones

proportion surviving
© © ©
2 o o

e
w

0.2

4 gecular
" religious
20 30 40 50 60 70 80 90 100 110 . _":"““

duration (yr)

E
c
o
g
3
°
L
5
=
£
=3
o

Something about a
transcendental dimension
raises commitment to the project

if

& = A L A
0 2 4 6 8 10 12 14
number of Costly r‘qu’r‘m‘m

Sosis & Alcorta (2003)




Log Residual Number of Languages

SOImuNIty Size

4 e &hH s b N s o
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SEGol0gy of

no. of religions /country (In)

190 200 210 220 230 240 250
disease richness/country

180

Fincher & Thornhill (2008)

(]
2 4 6 8 10 12

Mean Growing Season aq)

% 20 ~

Nettle (1999) Z 70

T 60

g 504

Small communities in the Tropics, EleY

larger ones at higher latitudes 2 20

104
Religion density and collectivism 0 . . . . .
-1.5 -1.0 —0.5 0 ] 1.0

are a function of disease
prevalence [aka latitude]

historical pathogen prevalance

Fincher et al (2008)



BG5S are a Small=Scale PRERomenon

SOUTIEELIONISIZE
| jpian cUlts

R AGanst

B eXpectation

= = (Scale-free effect

= from Zipf’s Law),
N<30 Is
uncoemmon, and
150>N>400 is
the most

common

Obs - Exp (%)
2

o

[ [
100 1,000
Community size

Dunbar & Sosis (in prep)




 Religious
) Secular

~— @ For secular communes,
optimal size may even
be smaller (~50)

Duration (years)

100 1,000 10,000
Size at foundation

Dunbar & Sosis (in prep)
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SRoleefi.Social-CogRition™™

fentionality as a reflexively
lierarchical sequence of belief

0
1st 2nd 3rd 4th 5th 6th 7th 8th 9th

Level of intensionality

Kindermann et al
(1998)

Jack: Stl||el‘ & Dunbar
Embedded r'nindreading

{First recursion} (2007)

Level of intensionality



s a personal phenomenon
eve that God wants us to act

ith rig teous intent” [3]

—

- ~

,;,,_;_é;f-",“ e f as a social phenomenon
e . ‘“I"ntend that you believe that God

gfff — wants us to act with righteous intent” [4]

— =

E

- : .... BUT why should you care?

\\'

® Belief as a communal phenomenon:
I intend that you understand that we believe that

God wants us to act with righteous intent” [5]

" 1st 2nd 3rd 4th 5th 6th 7th 8th Oth

Level of intensionality



A Why is Religion Uniquess
w to Humans?

BSSifrachievable level of
== intentionality really is

- —_— -

= determined by capacity
of-frontal lobe...

©
>
o
-
>
=
©
<
o
E=
<
g
3
=
Q
s
IS
>
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<
o
<

e _.only humans have Monkeys
SUffIC|ent Ca paCIty for 100|(:)ron2t(:)a(:oLob3§(i?olu?:l)go(cc;sooo o
5th order

Dunbar (2003)
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f: estimate frontal
= |obevolume from
cranial capacity...

...then we can
estimate
achievable level
of intentionality

(@]

200 400 600
Frontal Lobe Vol. (cc)



" ot earlier than the

—— =

= --—appearance of Homo
= 5ap/ens

[Don't get too excited
about the Neanderthals]

Achievable Intentionality

-Neanderthals
| ¢——Modern humans

HO t
. erectus
O o O

A M Australopiths

2
Million of Years Ago

—
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sms are in place to enforce social cohesion

: ‘ this involves both cognitive and psychopharmacological

| '."ébmmitment [ carrot] works better than punishment [ stick]

® Religion and ritual seem to function in just these ways

Religion is:  a small scale phenomenon,
e verY susceptible to fragmentation
— well designed to reinforce

: iIn-group/out-group effects
[Durkheim was basically right]

e QOther benefits are by-products

e Religion may be a very recent evolutionary
phenomenon




