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What's so special
about humans?




Language?
Tool use?

Abstract reasoning?



My preferred answer:
social intelligence!



social intelligence

learning from others cooperation / coordination
cultural evolution achieving large-scale goals
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1 How do agents learn adaptive
behaviour by observing others?

Two core problems 2 How do agents construct representations

of others by inferring latent properties
(like beliefs and preferences)?



Why learn socially?






Trial and error




Trial and error Social learning




% Rating v

/)

Restaurants Q X 3 Cuisine v | © Hours v

Results ®

City Extra 24 Hour Restaurant
4.0 %k kKK (2419) @ - $20-40
Modern Australian - & - E4 East Podium
Between Wharf 3 and 4 (Where the
Manly Ferry Pulls in

Casual restaurant serving cafe food
Open 24 hours

Dine-in - Takeaway - Delivery

( RESERVE A TABLE )( ORDER ONLINE )

Silk Cafe & Restaurant

4.5 % % K Kk (1,267) @ - $20-40
Restaurant - & - World Square, Shop
18/123 Liverpool St

Open - Closes 11pm

I

Dine-in - Takeaway - No-contact delivery

( RESERVE A TABLE )( ORDER ONLINE )

Bill & Toni's

4.3 %% % %% (1,898) © - $20-40
Italian - ¥ - 72-74 Stanley St

Hearty food plus espresso & gelato
Open - Closes 9pm

Dine-in - Takeaway - Delivery

( ORDER ONLINE )

Uliveto Sydney Italian Restaurant
4.3 Hh kK4 (630) ® - $20-40

Update results when map moves

T\E‘e:ﬂo@ Nelson

7= All filters

|

|

1 | 1
Solanler ™
and Bar
. e

[
, =
. |l
| Bar Restaurant
" Mediterranean,

‘& outdoo -

7

Map data ©2024

//

Gt;bgle

[ | i
@ Hour Restaurant
: “_Casual restaurant ,

United Kingdom

House

Extra 24
eaf. food f
SEA

f“ . Royal-Botanic
' '{ I ‘G\a}a‘en

\

a 1+ Sydney
AT lli[T-' /

Wy

L

Contemporary

Japanese restaura

i
!

9

il

| =

F;rivacy Send product fe\edback 200m



| % Rating v | @ Cuisine v " ® Hours ~

T e ——

Restaurants

27

“ahy, &

Results ®

The Lord Nelson
- Brewery Hotel

City Extra 24 Hour Restaurant BalmalnEast

4.0 (2419) ® - $20-40
Modern Australian - & - E4 East Podium
Between Wharf 3 and 4 (Where the

Tayim Restaunt
rﬁyBar m

¥ | |
I 3£ Allfilters ,! \

e/

| Sydney Opera House

" i Mrs Macquarie's Chair @
| City Extra 24 I

Review Summary

I

4.3

1,898 reviews

Reviews aren't verified () R,
ey,
Sw

Manly Ferry Pulls in m Hour Restaurant L "B . Sy
Casual restaurant serving cafe food g%%irg:}g%%rg \?g ¢ 'eau“fu' place, great fOOd and/ 5 m’ha,.y
Open 24 hours : riendly staff " i
Dine-in - Takeaway - Delivery S
Bridge LI ; . " —
@ croft Restaurant royahgetanic Delicious food, big portio y
( RESERVE A TABLE ) ( ORDER ONLINE > - M1 Sydney % very frien| : ns/ >
| ' ry Irienldy prices "
= N ‘ _ 7
M1 "
silk Cafe & Restaurant | Solander 9 N & Great place fq
4.5 (1,267) ©® - $20-40 e | Azuma it | b R
: ’ ). Contemporary \ el//'e ®
Restaurant - & - World Square, Shop _ " Japanese restaurant \ D otd ar
127128 L Iuerphalat Adria Bar Reét'al.;rant ' ' mmary =y erif
- 5 |y T 1 - I
Open - Closes 11 pm curi‘gfndenge‘rgi‘rt"ggg‘r‘._ Q m Eﬁlirclg;lt;ryw”h Re\ﬂew su & eq @ 88 ’qu'
Dine-in - Takeaway - No-contact delivery ,m" - s : "G,.eat Cws
\ ¥ g Se,
L\ B r -
( RESERVE A TABLE ) ( ORDER ONLINE ) \ 5 VICQ’ fab
\\ \Planar Restaurant Park St A y = // Cati
‘| .= Versatileicuisine "e\NS Or 6. th’)
in a hip har‘1 = 366 eV 2 Q q / fun .
Bill & Toni's il @ o | @ hat g Jap ont Pe Vibe, tagy
43 (1,898) ® - $20-40 e N7 [ 2 MNegq . Ct to b 14 fooy
ian - X - 72- l Q
Italian - ¥ - 72-74 Stanley St falian Restdurant { _® I 1 er t/?e sta"fa ery, &
Hearty food plus espresso & gelato ® - i @ A fU//SI nt Q Chj,
Open - Closes 9pm N~ (1) ” rent \fe\"\f\ed exCE\\ent 9 Sauee ’ % of rip ’763@
Dine-in - Takeaway - Delivery % Rev\ews d g\-ea‘\ sew‘ce' ) - WII‘/] ¢
Gumtree i at food he
) enu, 9f€ Swe
( ORDER ONLINE ) Restaurant & Bar ™% m “G\'eat m ! . et a’?d
A he"e v iehes WwWe
Chinatown @ wmanna Loft \ | v a‘\mos‘) awSOme dis
e Noodle Restaurant ! Liron C,OOK
Uliveto Sydney Italian Restaurant % hakanatalGU DS : " pNSOmM hef "
43 (630) ® - $20-40 % @ £ ) \ d every plate
] | < Layers - ‘3? Go glg \ : \ ane d eggp\a\'“-:
Update PSS W s LS Map data ©20§4 Google United Kingdom Terms Privacy Send pl . ; _‘ [ b"ead, ‘oaste
»Great za2 o
sh warm
h‘\ckeﬂ



Social learning is an effective way
to deal with uncertainty more

safely: avoid dangers from exploration

efficiently: sidestep the cost of
deliberation in large choice spaces



Social learning
should be selective
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Figure 1. Social learning strategies for which there is significant theoretical or empirical support. The tree structure is purely conceptual and not based on any empirical data
on homology or similarity of cognition. The sources given are not necessarily the first descriptions or the strongest evidence, but are intended as literature entry points for
readers.
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Duffy, G.A., Pike, TW., & Laland, K.N. (2009). Size-dependent directed social
learning in nine-spined sticklebacks. Animal Behaviour, 78, 371-375.



These model-based social learning strategies
generally deal with learning from more
knowledgeable/proficient/successful agents

But what about when agents have different
preferences?
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Research question:
do people rationally select social learning
targets on the basis of shared preferences?









Individual-level rational model

., (m)

= utility function of agent ™
u°%° = utility function of social learner (i.e. participant)

O = observations of agents’ past choice behaviour

e e e

o ¥ ¥

Step 1: infer p(u\™|O)

Step 2: compute similarity weights w'™ = E sim(u’®, u(m))]

Step 3: imitate agent m with probability exp(w(m))
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Limitations of the individual-level rational model

™\ Assumes prior observational access to
0\"” ~every agent’s choice behaviour

(doesn’t enable generalisation across agents)

Cognitive cost (separate inference
process for every agent you encounter)




Follow-up study: group-based selective
social learning under preference variation



4 items (2 feature dimensions)

00ALAA

Agents are organised into 2 groups

Preference distributions
@ oroup 1

shape preference
shape preference

colour preference " ” colour preference



New variable: agent m expresses explicit visual cue ¢™
as a noisy signal of their latent group identity (™

T Explicit cue distributions
@ ooup 1

@ goup?2

p(o|k)

>

¢

New task: select imitation target on the basis of
these explicit cues



Naive ingroup bias model

“Copy the agent who looks most like me”

w™ = 1 — |p(m) _ peso

imitate agent m with probability o eXp(w(m))




Group-level rational model

Infer the relationship between group identity and preferences

(m) _ i ®
- z(m) = Iatent group memberettlp of agent m — —— . —
u'", oV = utility function + explicit cue of agent m C E B C

u®®, ¢°8° = utility function + explicit cue of social learner (i.e. participant) o
. , . . 1 EEE EEE
O = observations of other agents’ past behaviour and explicit cues = o ==I

. .
Step 1: use O to infer group distributions p($|2), p(u|?) mEE .

Step 2: faced with new set of agents (not in O), estimate, for each
p(ul™ ) o Zp p(2¢"™)

Step 3: compute similarity we|ghts w'™ = E [sim(uego, u(m))]

Step 4: imitate agent ™ with probability & exp(w(m))



Two beween-participant factors:

1. whether groups correspond to dimension

relevant to participant’s utility function
. i . Group distributions

@ oroup 1
@ goup?2

Possible participant
utility function

groups relevant
X groups irrelevant

2. participant’s own explicit cue
If groups relevant: hidden / matched / mismatched
If groups not relevant: hidden / arbitrary
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Takeaways



1. Given direct access to agents’ choice behaviour, people
can use theory-of-mind to select preference-aligned
social learning targets

2. In the absence of direct choice evidence, people can use
the relationships inferred between group identity, explicit
visual cues, and preferences to generalise the same kind
of strategy to unfamiliar agents

3. They do this even when their own ‘group cue’ is actively
mislabeled -- overriding the ingroup bias when other
evidence suggests it is not adaptive
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