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How to get food during the lunch break?
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How to get food during the lunch break?

Down to the pool level
[...], take the stairs,
elevator's a mess

—
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* LIMITS: attention, memory, words, etc.

« ASYMMETRY: the explainer knows the
task and the environment; the listener
doesn't

* UNCERTAINTY: the explainer doesn't
know what the listener will be facing when
they use it
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* LIMITS: attention, memory, words, etc.

« ASYMMETRY: the explainer knows the
task and the environment; the listener

A good explanation selects what matters and
doesn't

structures it so the listener can act.

* UNCERTAINTY: the explainer doesn't
know what the listener will be facing when
they use it
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From belief to action

S(e|w) x exp(A-Ule,w))

utility = help to the listener — cost to say it

MOST ACCOUNTS OURS

help = right belief help = right action under the updated belief

Grice 1975
Lombrozo 2006
Frank & Goodman 2012 (Rational Speech Act, RSA)
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THE TASK

A controlled navigation

* Explainer sees the FULL map
* Navigator sees only a LOCAL window

* One free-text message, one shot
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Explainer

Full knowledge, |
explains how to get |
to the treasure

Explainee
p Partial Move [...]

knowledge,
uses guidance to ®

= o = finish task.

(@



THE METHOD

Make a model act on the explanation

Explanation Collection

Explainer

(@9 »

Full knowledge,
explains how to get
to the treasure

Collect

real human
explanations,
written from the full
map

Hangi Zhou -
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Explanation

Move straight in
a few meters,
then turn left
[...), access [...]
northwest.

Explanation Selection

Symbolic program

Value:
Translate Vinorthwest) = high
with LLMs Policy:

move(straight, few
~¥X—
turn(left);

enter(room on the
left)

meters); __@,

EBERHARD KARLS ford
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Guided agent Good: [..]
encoded

9'; S action o M.eéium: [‘]

“ﬁ’j,"jj" . Bad: [...]
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Make a model act on the explanation

Explanation Collection Explanation Selection
Explainer Explanation Symbolic program Guided agent Good: [..]
Q Q) Move straight in Value: encoded
o Q ? a few meters, Translate Vinorthwest) = high prior

’) ;’:,:::tg; then turn left with LLMs  Policy: aciion Medium: [...]

{...), access [...] move(straight, few ﬂ . Select — -
—» northwest. _g_, meters); -5 ALY b
Full knowledge, turn(left); updated . Bad: [ ]
explains how to get 3 enter(room on the value s lees

to the treasure E left) —_—

Compile

an LLM turns each
message into a
small runnable
program
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Make a model act on the explanation

Explanation Collection Explanation Selection
Explainer Explanation Symbolic program Guided agent Good: [..]
Q Q) Move straight in Value: encoded
(o)(o] ) a few meters, Translate Vinorthwest) = high
) Proudsan enwmieft  winiims Poloy e Medium: [...]
{...), access [...] move(straight, few ﬂ . Select — -
—» northwest. _g_, meters); -5 ALY SERRR
Full knowledge, turn(left); updated . Bad: [...]
explains how to get 3 enter(room on the value s lees
to the treasure E left) —_—
Plan & act

an agent runs the
program from a
local view
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Make a model act on the explanation

Explanation Collection Explanation Selection
Explainer Explanation Symbolic program Guided agent Good: [..]
Q Q) Move straight in Value: encoded
o Q ? a few meters, Translate Vinorthwest) = high prior
’) ;’:,:::tg; then turn left with LLMs  Policy: aciion Medium: [...]
{...), access [...] move(straight, few ﬂ Select — -
—» northwest. _g_, meters); -5 ALY b
Full knowledge, turn(left); updated . Bad: [ ]
explains how to get 3 enter(room on the value s lees
to the treasure E left) —_—
Score

rate the resulting
behaviour — good
/ medium / bad
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THE METHOD

Make a model act on the explanation

Explanation Collection

Explainer
@
)) Provide an
ol explanation
e
Full knowledge,
explains how to get
to the treasure
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Explanation Selection
Explanation Symbolic program Guided agent Good: [..]
Move straight in Value: encoded —
a few meters, Translate V(northwest) = high prioe
then turn left with LLMs  Policy: action Medium: [...]
{...), access [...] move(straight, few Q . Select . -
northwest. _ﬁ_’ meters); _.é], . . <
turn(left); updated . Bad: [ ]
enter(room on the vaive 4 BRS
'.l’fi ) e
Compile Score

an LLM turns each
message into a
small runnable
program

rate the resulting
behaviour — good
/ medium / bad



THE METHOD
Component: compile

Actual world w &
Explanation e

[
[ ] &

N —

Hangi Zhou - University of Tlubingen & IMPRS-IS

Conveyed world (V, p)
—frome

———
A
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V value prior (heat)
where reward is, spread over
the whole map.

p policy prior (arrow)
a cell-by-cell hint of what to
do.
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Component: compile

Actual world w & Conveyed world (V, p)

Explanation e — frome V value prior (heat)

where reward is, spread over

l l l A th
e whole map.
—_—

p policy prior (arrow)

a cell-by-cell hint of what to

do.

Policy:

“Go straight, turn right move_until(forward, opening==3)
at the third opening, turn(right)
then keep going until —_— move_until(forward, wall)
you reach the wall.
You'll see the treasure Value:
there.” V(wall ahead) = high
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Component: compile

Actual world w & Conveyed world (V, p) )
Explanation e —frome V value prior (heat)
here reward is, spread over
o . N w ward is, sp v
the whole map.
1] —
| p policy prior (arrow)
. O a cell-by-cell hint of what to
do.

Plan Ty, the agent acts from a local view
repeat each step

! |

Observe — Decide > Act
combine:

! 4 m(a) o p(a) - exp (Qv/T)

re-query

priors run out / dead-end — planning cost

Hangi Zhou - University of Tlubingen & IMPRS-IS 7



THE METHOD

Component: utility

AN EXPLANATION

“Go straight, turn right at the third
opening, then keep going until you
reach the wall. You'll see the treasure
there.”

ITS CONVEYED WORLD

Policy:
move_until(forward, opening==3)
turn(right)
move_until(forward, wall)
Value:
V(wall ahead) = high

Hangi Zhou - University of TUbingen & IMPRS-IS
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THE METHOD

Component: utility

AN EXPLANATION

“Go straight, turn right at the third
opening, then keep going until you
reach the wall. You'll see the treasure
there.”

ITS CONVEYED WORLD

Policy:
move_until(forward, opening==3)
turn(right)
move_until(forward, wall)
Value:
V(wall ahead) = high

Hangi Zhou - University of TUbingen & IMPRS-IS

UNIVERSITAT $ @ Stanford
TUBINGEN University

WHAT WE MEASURE

Did it resolve into action?

REPLAN - re-queries when stuck - lower
Was it efficient?
1.1%
LEN - realized vs. shortest path - lower
Did it arrive? o
95%

SUCC - reached the goal in budget - higher

R(m*) = y-SUCC - a-REPLAN - 3-LEN — Good
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Component: utility

STANDARD RSA
S(e|w) x exp(A-Ule,w))
U(E, TL") = E“*.m Liiile) [ 1(}g LD(H? I E) ] — C(P}

Help: listener assigns probability to the intended
world

Hangi Zhou - University of Tlubingen & IMPRS-IS

OURS
S(e|w) x exp(A-Ule,w))

U(E, Tﬂ‘) — Ezwq'][glc],Tn-'P{Tl'IAIJ'z}

[ r(T,w) | — C(e)

help: listener’s action produces reward in the
actual world

z=(V, p): V = value prior, p = policy prior
T actual trajectory
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What people say - think - do

4 preregistered experiments - 1,200 explanations - 24 maps - run on Prolific

Explainer Explanation 0

Move straight in Collection
a few meters,
.. ,) Provnde 3 then turn left
explanation {...), access [...] N =50
———p Northwest. .
Full knowledge, Explainers see the full
°"‘t’("°’u’:: how to get : map and write a
message to guide a
partner.
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What people say - think - do
4 preregistered experiments - 1,200 explanations - 24 maps - run on Prolific

Helpfulness

N =50

Rate model-selected

good / medium / bad

messages for each

map.

i @ Evalua @ Find the treasure @ Fin reasure ve [...
Good Expimines hil::ulr::::: 21 Move straight [...] ; Fw?TzobT?ny ; . dv\‘l?Tth mes km' M"“"e ol
i [ea— e explanation ' ex v ' xplanation : »
l:edlum @ the exp tio E planation E exp t ”59:“?;:":33;’?“’
ad — O notatall very much
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What people say - think - do
4 preregistered experiments - 1,200 explanations - 24 maps - run on Prolific

Baseline

N =50

Navigate every map

with no explanation as

map-difficulty

baseline.

Explai @ Evalua @ Find the treasure @ Fin reasure ve [...

Good === SR hil::ulr::s‘;gf Move straight [...] FW?T:'OLT?ny £ dv.‘r?rer: the Partisl Mol
Medium = @ the explanation E explanation é explanation usek:;:"r::ngc:; ©
Bad s " notatall verymuch ' ' ! finish task.
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THE EXPERIMENT

What people say - think - do

4 preregistered experiments - 1,200 explanations - 24 maps - run on Prolific

Explainee @ Eyajate the ,(@ Find the treasure
helpfuiness of Move straight [...] ' WITHOUT any
Medium = the explanation - explanation
—_— b —
Bad e " notatall very much
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With explanation
N =150

Navigate with bad /
medium / good
messages (within-

subject).
@ Find the treasure Move [...]
’ Partial
WITH the
explanation knowiedge;
———p uses guidance to

finish task.
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The model’s ranking predicts judgments and behavior

JUDGED MORE HELPFUL

Good > Medium > Bad
a clean monotonic ordering.

o e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e = = e

Path length
(]
]
Path length
8

0 0 0
Explanation condition Explanation gquality Explanation quality

mm No m= Yes mm Bad m» Medium == Good
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The model’s ranking predicts judgments and behavior

JUDGED MORE HELPFUL

Good > Medium > Bad
a clean monotonic ordering.

NAVIGATED MORE EFFICIENTLY

Any explanation beats none

o e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e = = e

s
=)
c
2 20
£
©
o

Path length
8

0 0 0
Explanation condition Explanation gquality Explanation quality

mm No m= Yes mm Bad m» Medium == Good
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The model’s ranking predicts judgments and behavior

o e e e e e e e e e e e e Em e Em e e m Em Em Em e Em m Em e e m Em e Em e mm e M e e e e e Em e e Ee e e e e e Ee e mm e e m M e e m e m e e e e e e e e e e e

Medium Explanation

"Proceed as best you can to "Use the left arrow key. Press
the top right of the map.” it three times. Now press the  "Go left until you hit a wood
40 40 100 up arrow three times. Now box. Go up until you hit a

- ~ turn right. Press the right wall. Go right until you hit a
5 ‘g‘» o arrow three times. Now press  wall. Go up until you hit a
2 20 2 9 =50 the up arrow three times. wood box. Take one step left
f‘i % 14 Now press the left arrow of the box, then go up until
o o twice. Now press the up you hit a wall. Then go left to

0 . - Y - - - - arrow until you get to the the treasure.”

Explanation condition Explanation quality Explanation quality treasure.”

mm No »= Yes mm Bad »» Medium == Good

o e e e e e e e e e e e e e
]
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Policy for speed, value for recovery

® POLICY for speed

d
< 60 8
g Path length drops when a
=40 policy is given -> faster
820 navigation.
Mo Policy Has Policy
Hangi Zhou -

University of Tubingen & IMPRS-IS
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Policy for speed, value for recovery

® POLICY for speed how policy breaks

d
£ 60 8 Overcomplicated
g i Path length drops when a long conditional
40 o
p policy is given -> faster instructions exceed the
520 navigation.

compiler.

Mo Policy Has Policy
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Policy for speed, value for recovery

® POLICY for speed how policy breaks

d
£ 60 8 Overcomplicated
g i Path length drops when a long conditional
40 o
p policy is given -> faster instructions exceed the
820 navigation. compiler.

Mo Policy Has Policy

® VALUE for recovery

. policy + value i

75 | On hard maps, policy +
T T policy only value holds up while policy-
- —+ value policy  only collapses.

Easy Medium Hard
Map Difficulty

g
= 50
[

Hangi Zhou - University of Tlubingen & IMPRS-IS
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Policy for speed, value for recovery

® POLICY for speed how policy breaks

a
£ 60 8 Overcomplicated
ﬁ 40 i Palt_h Ie_ngt_h drorisfwr:ep a long conditional
£ policy IS given -=taste instructions exceed the
S a0 navigation. compiler.
Mo Policy Has Policy
® VALUE for recovery how value breaks
. policy + val .
e F— ™ On hard maps, policy + Spatial ambiguity a region
_E 50 policy only
m

value holds up while policy-
® 25 [\, —tvalepoiicy  only collapses.

Easy Medium Hard
Map Difficulty

with no referable landmark;
the agent keeps re-querying.

Hangi Zhou - University of Tlubingen & IMPRS-IS
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5 LML A
| eor oot

_w{"‘:.—",-_:}‘_‘," ——
{WOEIY

1. Scaling map complexity
from grid dungeons to open, structured worlds (trees, water,
animals) with multiple viable routes.

2. Varying the agent
new capabilities (Walk - Locate - Clamber - Vault - Hop -
Forage) and a changing field-of-view.

PEOBE0D06 B

How do explainers adapt to what a listener KNOWS and
what they CAN DO?

Hangi Zhou - University of Tlbingen & IMPRS-IS
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Takeaways & Limitations

Judge an explanation by what the listener can do with it - a model that acts on
explanations recovers both how people rate them and how well they navigate.
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Takeaways & Limitations

Judge an explanation by what the listener can do with it - a model that acts on
explanations recovers both how people rate them and how well they navigate.

0 The message carries more

Caution & effort cues: “careful, this map’s
tricky”

Error signals: “if you hit the barrel, you've
gone too far”.
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Takeaways & Limitations

Judge an explanation by what the listener can do with it - a model that acts on
explanations recovers both how people rate them and how well they navigate.

0 The message carries more e We assume perfect grounding

Our agent maps words to the world with almost no

Caution & effort cues: “careful, this map’s ambiguity.

tricky”

Reference resolution: “the barrel,” “the room on the

Error signals: “if you hit the barrel, you've left” but which one?
gone too far”.

Hangi Zhou - University of Tlbingen & IMPRS-IS 15



Thank you

Questions are very welcome.

Hanqi Zhou
hanqi.zhou@uni-tuebingen.de
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& GitHub: cicl-stanford/
explaining_how_cogsci26
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