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Too Little Use... — S

“Humans choose human
forecasters over Al, esp.
after seeing Al performs.”

“Workers/radiologists/
4l managers deviate more as
8 they gain experience.”
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Too Little Use... ... 100 Much Use

Performance left Skill/capability
onthetable quietly decays

How should Al advice be

communicated for both performance

and long-run capability?
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Sequential Decision Making

t=1 t=2 t=3 t=4 t=5
o

[ad] [a.] [as] [aa] [as] « decisions inventory
I I management

r=0 r=0 r=0 r=0 r=-30 «—rewards
[ID EV charging during trip

Question: Which decision caused gy

the bad outcome at t=57

Today's action shapes tomorrow’s options!

One-shot decision |earn an action; easy to evaluate outcome

Sequential decision Learn a policy; hard tolearn on the job



Should Al tell people
exactly what to do (“precise”) or

teach them how to think (“broad”)?
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Advice Precision in Operations

broader

exact action ‘ Precise ‘ ‘ Broad ‘ Crz)altgrc":r:gole
man ibl
actioynzoss °

Ve

R . “Charge to 65%” “Charge enough for
E the next 2 highway exits”
(today’s setting)
« , “Stay close to the
u ber Goto Zone 4 now high-demand corridor”

ZAPA (:’2/ Alibabacom  “Order 50 units” As underage costrises,

raise your target quantity”

Both formats are derived from the same MDP-optimal policy.
Broad is not explanation. The precise action lies within the broad action set.
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» Designer chooses advice type
(precise / broad)

» Worker chooses costly effort.
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changesby d

‘ E2: advice not available

» Worker chooses costly effort.
* Twochannels:

direct implementability
“Il remember what to do.”

higher-order understanding
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Model Intuition

‘ E1: advice available ‘

» Designer chooses advice type

(precise / broad)
» Worker chooses costly effort. weight placed
onimmediate
. f
Environment periormance
changesby d

E2: advice not available

same env.

» Worker chooses costly effort.

very different env.

» Twochannels:

direct implementability
“Iremember what to do.” how different the new environmentis from training
higher-order understanding
“l learned the structure.”
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Model Intuition

‘ E1: advice available ‘ T ]
O.6j ]
» Designer chooses advice type : _
(precise / broad) 05) -
« Worker chooses costly effort. weightplaced | ]
onimmediate 4. ]
Environment performance ]
> | ]
changesby 5 03 ]
: : 0.2 {5
E2: advice not available 15
01; GE.; 8 @
! D
» Worker chooses costly effort. % 15
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directimplementability 5
“Iremember what to do.” how different the new environmentis from training

higher-order understanding
“l learned the structure.”
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MOdeI I“t"ition Reward gap:

easier to follow,
better E1performance

‘ E1:advice available ‘ SRS
o6  Precise 1

» Designer chooses advice type : preferred :
(precise / broad) 05 ]

« Worker chooses costly effort. weight placed i ]
onimmediate 4. ]

Environment performance |

changesby & > 0

0.2 .

. . =

E2: advice not available 15

= 1¢c

o.1—§ 18

» Worker chooses costly effort. = 15

) 1l

* Two channels: 0.0t 2

) ) . 0.0 0.2 0.4 0.6 0.8 1.0
directimplementability 5

| remember what to do. how different the new environmentis from training

higher-order understanding
“l learned the structure.”
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|| |
Model Intuition oo earming aa

easier to follow, , ,
better E1performance requires translation
builds more portable

| / understanding
‘ E1:advice available ‘ S Y
o6 Precise 1
» Designer chooses advice type : preferred
(precise / broad) 05 i
« Worker chooses costly effort. weightplaced |
onimmediate 4. ]
Environment performance
> |
changes by & 03] ]
Broad
_ _ 02l preferred 1.
E2: advice not available | 15
01:(% —E)
il D
» Worker chooses costly effort. GE; 15
R ]2
« Twochannels: 0] e s ——e———————————————
. . - 0.0 0.2 0.4 0.6 0.8 1.0
directimplementability 5
“Iremember what to do.” how different the new environment is from training

higher-order understanding
“l learned the structure.”
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‘ Charge H Proceed without Charging |
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Study Task/Interface

Round 1: Segment 0 — 1 Minimize the time
Battery: 0% ¢ Elapsed Time: 0 min to get to the destination
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‘ Charge H Proceed without Charging |
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Study Task/Interface

Round 1: Segment 0 — 1 Minimize the time
Battery: 0% ¢ Elapsed Time: 0 min to get to the destination

Distance: 5 min | Traffic: [+10, +15] Forward-looking behavior
5 min 10 min 30 min 15 min
e [+10, +15] C [+5, +15] C [+15, +25] . Reveal .

‘ Charge H Proceed without Charging |
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Study Task/Interface

Goal:
Charging Station Minimize the time
Battery: 0% @ Elapsed Time: 0 min to get to the destination

Distance: 5 min | Traffic: [+10, +15]

a 5 min : 10 min : 30 min e 15 min o
[+10, +15] [+5, +15] [+15, +25] ‘ Reveal ‘
Adding 0% Charge (New Total Charge = 0%)

| | 1 I 1 I 1 I | I 1
0 10 20 30 40 50 60 70 80 90 100

Time taken to exit and charge: 0 min

‘ Charge H Cancel |
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Study Task/Interface

Goal:
Charging Station Minimize the time
Battery: 0% @ Elapsed Time: 0 min to get to the destination

Distance: 5 min | Traffic: [+10, +15]

a 5 min : 10 min : 30 min e 15 min o
[+10, +15] [+5, +15] [+15, +25] ‘ Reveal ‘
Adding 20% Charge (New Total Charge = 20%)

1 1 | 1 1 1 | 1 1 | |
0 10 20 30 40 50 60 70 80 90 100

Time taken to exit and charge: 51 min Exploration of strategy

‘ Charge H Cancel |
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Study Task/Interface

Goal:
Charging Station Minimize the time
Battery: 0% @ Elapsed Time: 0 min to get to the destination

Distance: 5 min | Traffic: [+10, +15]

5 min 10 min 30 min e 15 min °
a [+10, +15] C [+5, +15] C [+15, +25] . Reveal ‘
Adding 40% Charge (New Total Charge = 40%)

0 10 20 30 40 50 60 70 80 90 100

Time taken to exit and charge: 91 min Exploration of strategy

‘ Charge H Cancel |
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Study Task/Interface

Goal:
Charging Station Minimize the time
Battery: 0% @ Elapsed Time: 0 min to get to the destination

Distance: 5 min | Traffic: [+10, +15]

5 min 10 min 30 min e 15 min °
e [+10, +15] C [+5, +15] C [+15, +25] . Reveal ‘
Adding 60% Charge (New Total Charge = 60%)

1 1 | | 1 1 1 I 1 | 1
0 10 20 30 40 50 60 70 80 90 100

Time taken to exit and charge: 144 min Exploration of strategy

‘ Charge H Cancel |
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Study Task/Interface

Goal:
Charging Station Minimize the time
Battery: 0% ¢ Elapsed Time: 0 min to get to the destination

Distance: 5 min | Traffic: [+10, +15]
5 min 10 min 30 min e 15 min °
e [+10, +15] C [+5, +15] C [+15, +25] . Reveal .

Adding 80% Charge (New Total Charge = 80%)

1 | | 1 1 1 1 | | 1 1
0 10 20 30 40 50 60 70 80 90 100

Time taken to exit and charge: 208 min Exploration of strategy

‘ Charge H Cancel |
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Study Task/Interface

Round 1: Segment 1 — 2 Minimize the time
Battery: 61% @ Elapsed Time: 227 min  tOgettothe destination

=

Distance: 10 min | Traffic: [+5, +15]
5 min 10 min 30 min 15 min
: e&—06 O
14 min [+5, +15] Reveal Reveal

‘ Charge H Proceed without Charging |

Previous Segment 0 — 1 Summary

Time Breakdown: Charging Summary:
\ Distance: 5 min Charge Needed: 19%
& Actual Traffic: 14 min Battery Before Charging: 0%
% Charging Time: 208 min Battery After Charging: 80%

% Charge Added: 80%
& Total Segment Time: 227 min

Battery at Arrival: 61%
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Study Task/Interface

Round 1: Segment 1 — 2 Minimize the time
Battery: 61% @ Elapsed Time: 227 min  tOgettothe destination

Distance: 10 min | Traffic: [+5, +15]
5 min 10 min 30 min 15 min
: e&—06 O
14 min [+5, +15] Reveal Reveal

‘ Charge H Proceed without Charging |

If you run out, large penalty of
+300 minutes
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Precise Broad
(specific numeric action) (coverage logic / local principle)

Optimal action:
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Precise vs Broad Advice

Precise Broad
(specific numeric action) (coverage logic / local principle)
Optimal action:
. Tip:
: Charge enough
Egtcl:lng for this segment
rge for
multiple stops and the next one
. Tip:
Splitting Charge enough
Charge for for this segment
justone stop
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Precise vs Broad Advice

Broad

(coverage logic / local principle)

. Tip:
Charge enough
for this segment
and the next one

Precise
(specific numeric action)

Optimal action:

A
Batching
Charge for
multiple stops

v Tip:
Charge X%

|

Splitting One tip format covers all cases.

Charge for
justone stop

. Tip:
Charge enough
for this segment
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Precise vs Broad Advice

Precise Broad
(specific numeric action) (coverage logic / local principle)
Optimal action:
Same
4 optimal .
MDP - Tipr
. /_\A Charge enough
CB::ltCI:mg for this segment
muﬁggz ;;ps and the next one
v Tip:
Charge X%
| v Tlp:
Splitting One tip format covers all cases. Charge enough
Charge for for this segment
justone stop
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Precise vs Broad Advice

Precise Broad
(specific numeric action) (coverage logic / local principle)
Optimal action:
Same
A onti
ptimal )
MDP - Tip:

_ /N Charge enough
Batching for this segment
g:ﬁfgz f:t;ps and the next one

¥ Tip:
Charge X%
| v Tip:
Splitting One tip format covers all cases. Charge enough
Charge for for this segment
justone stop

Weruna 2 x 2 between-subject factorial design: precise/broad vs traffic
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2

3

4
Round

Amazon Mechanical Turk
N =102, 3,978 decision points

6

7

pre-registered at https://aspredicted.org/7LP J9G

Y-axis = how much improvement
from worst compared to optimal
Higher = better
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StUdy 1 Optimalis to batch 0-1-2

e 30 15 10

[+1O +15] [+15 +25] : [+10, +15]
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Y-axis = how much improvement
Amazon Mechanical Turk from worst compared to optimal

N =102, 3,978 decision points Higher = better
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Simple traffic
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Y-axis = how much improvement
Amazon Mechanical Turk from worst compared to optimal

N =102, 3,978 decision points Higher = better
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Round

Amazon Mechanical Turk
N =102, 3,978 decision points
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Y-axis = how much improvement
from worst compared to optimal
Higher = better


https://aspredicted.org/7LP_J9G

pre-registered at https://aspredicted.org/7LP J9G

Result: Precise Works Instantly

Simple traffic
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While available, precise advice improves
compliance + assisted performance

Amazon Mechanical Turk

N =102, 3,978 decision points

Y-axis = how much improvement
from worst compared to optimal
Higher = better
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Result: Precise Works Instantly
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|

While available, precise advice improves
compliance + assisted performance

Amazon Mechanical Turk
N =102, 3,978 decision points

Simple traffic Complex traffic
—e— Precise |—e— Precise
|=—m— Broad |—m= Broad
1
1 1
v ~
~ f _ - :
pre-advice with-advice post-advice pre-advice with-advice post-advice
1 2 3 4 5 6 7 2 3 4 5 6 7
Round Round

Y-axis = how much improvement
from worst compared to optimal
Higher = better
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Amazon Mechanical Turk
N =102, 3,978 decision points

Y-axis = how much improvement
from worst compared to optimal
Higher = better
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Complex traffic

|

—e— Precise
|—m— Broad

|—e—Precise
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with-advice post-advice
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1 2 3 4 5 6 7 2 3 4 5 6 7
Round Round

While available, precise advice improves
compliance + assisted performance

Amazon Mechanical Turk
N =102, 3,978 decision points

Y-axis = how much improvement
from worst compared to optimal
Higher = better


https://aspredicted.org/7LP_J9G

pre-registered at https://aspredicted.org/7LP J9G

After Adviceis Removed...

Simple traffic Complex traffic
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While available, precise advice improves
compliance + assisted performance

Amazon Mechanical Turk
N =102, 3,978 decision points

Y-axis = how much improvement
from worst compared to optimal
Higher = better
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(Worst — Actual)/(Worst — Optimal)

Amazon Mechanical Turk

1.0

After Adviceis Removed...

Simple traffic
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Complex traffic

|

—e— Precise
|—m— Broad

|—e—Precise
|—m— Broad

T =5 - - v l .
pre-advice with-advice post-advice pre-advice | with-advice péét—advice
1 2 3 4 5 6 7 2 3 4 5 6 7

Round

While available, precise advice improves
compliance + assisted performance

Round

For new environment, broad seems promising!

N =102, 3,978 decision points

(inthe direction of the learning-gap prediction!)
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No tip + Precise tip No tip No tip + Broad tip No tip
Approx. Optimal
(1805) (Ozézz:;arge Follow tip Approx. Optimal
Overcharge : (2054) (1902)
2171) Follow tip
Wm - - - - - EEEN N S . S - .-
Undercharge
(2798) : Undercharge
L Experiment Overcharge 4, (2728)
, (2539) 4 (2667)
Experiment
(2533) I:Igg;rg; arge Overcharge Overcharge
Undercharge Undercharge (2302) .Undercharge IL;r;ie(z)rcharge (2429)
(3402) ™ 3044) (3419) (3710)

Precise: D9% Broad: / 6%

stay with optimal strategy afterwards stay with optimal strategy afterwards
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Broad - Explored More States

Notip + Precise tip Notip
Approx. Optimal
(1805)
(C;\;irf)rmrge Follow tip
R ppe—
Undercharge
(2798)
Experiment
(2533) Overcharge QUETHER
(2690)
Undercharge Undercharge (2302)
=)
(3402) (3044)

Precise: D9%

stay with optimal strategy afterwards

No tip + Broad tip No tip
(;\éggharge Follow tip Approx. Optimal
(2056) (2054) (1902)

. Undercharge
Experiment Overcharge & (2728)
(2539) . (2667)

Overcharge
Undercharge Iundemharge (2429)
Il (3710)

(3419)

Broad: 76%

stay with optimal strategy afterwards

(during the tip rounds, they explored
more states, figuring out a good strategy)
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Specific Broad

I Current: 0% I @

( > 15 ( )
I [+5’ﬁ]|

Precise Specific Broad Broad
_ < Tip: . Tip:
. Tip: Charge enough Charge enough
Charge 35% for this segment, for this segment
assuming worst
case traffic
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Study 2 delta
Round1 Round 2 Rgﬁg(rjtS Rgﬁg(rjf Round 5 Round 6 Round7
Short Short : : Short Short Shortll
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Pre-advice With-advice Post-advice

Good to batch early 0-2
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Short Map

05050,05050
| T[+5,+20] |[+15,+25] | [+5,+20] | [+10, +15] |
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irl sum
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0.7
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Broad Advantage
(Precise Performance Score — Broad Performance Score)

Positive = Broad is better, Negative = Precise is better
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Broad
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0.0 0.2 04 0.6 0.8
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how different the new environment is from training
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What Are People Actually Optimizing?

Inverse RL infers reward function

« Assume participants optimize a
personal reward function: a
weighted mix of things they care

about I‘?t (at) - Z]k=1 e] (I)] (StJ at)

— We use a Bayesian hierarchical
model (SVI) that poolsinfo
across participants.

scenario-specific shift
(e.g., pre/with/post, precise vs broad)

0; = 0 PA; + A

weighton \
each factor individual’s shift
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What Stayed After Advice Was Gone?

Y-axis = IRL estimates: post-advice weight — with-advice weight
(Positive = used more after advice disappeared)
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Precise helped while it was present,
but fell back to safe, simple rules.
Broad left more of the strategy behind.
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Precise advice improves assisted execution.
But unsupported capability can be weaker once advice is removed.

Broad advice performs better under moderate transfer.
It requires users to map arule into an action.

Specific broad identifies the action-mapping burden.
Strategic detail alone doesn't close the short-run reward gap.

Evaluate advice by what it improves
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Thank you + feedback (broad or precise) very welcomel! Paperlink >

Park Sinchaisri (UC Berkeley) / parksinchaisri@berkeley.edu / parksinchaisri.github.io



