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factors that can What's the cognitive

influence people’s mechanisms
fsl iFr: Alp that govern how these

factors interact?e

optimize Al for joint
human-Al decision
making
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Motivation &
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Human Models
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Problem Description

Al correct Al wrong
accept +1 -0
reject —p +1
(i \_‘/
Al modeh O O

@
\

Input accept| §° = ™" Action
\_ J

- QL

reject | y (]
- A _/
h(z")

human decision
maker
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Human-

Subject
Experiment

40 loan risk
assessment tasks

Al model’s prediction
and confidence

make a final predictiorn

Prediction Task (1/40)

Please review the profile below and predict whether the applicant is likely to default on the loan.

(Applicant Profile:

1. Loan $20000 2. Interest PRI 3. Term: 36 months [ $733.43/month
Amount: Rate: Installment:

5. Annual 6. Credit 7. Home
Income: PO (= S0 Score: _ Ownership: e e

(The machine learning model predicts that:
This applicant will default on the loan.

« Our model’s confidence on this prediction is 74.2% (i.e., the model believes the chance for this prediction to be correct
is 74.2%).

_____________

~

J

Make Your Prediction:

Do you think this applicant will default on the loan?
® Yes, | think this applicant will default on the loan.

©  No, I think this applicant will not default on the loan.

\.

/]
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Bl © +s0
B Low Penalty: (X)-$5
B High Penalty: (x)-$20

High Penalty Treatment: 214 participants
Low Penalty Treatment : 190 participants
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Two-Component Models

Judgment Utility Action
Formation Evaluation Selection

model
judgement

basic utility] basic selection ]

+ At At
Tj =g (uaccept’ureject) ]

feature estimated | action
vector utility probability
( z! ] afzcoept ’ 'a"f'eject ( rfwcept ’ Tf'e ject ]

—>human-adjusted
utility

| = f(m(a"), h(=") |

judgement — selection

~t

human-adjusted ]
[T; = g(uaccept’ ﬁf'ejech m(mt)’ h(mt))]
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In a pilot study, we asked participants to
provide her binary prediction and to report
her confidence in her prediction.

We then learned the human'’s decision-making
function by utilizing the data collected in the
pilot study as the fraining data.

human
judgement

h(z')
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Utility Component

Prediction: True
Confidence: 60%

*Nalto(~° £

Al

z}vuu“ T

o Expected Utility (EU)
o CPT-Based Utility (CPTU)

bagsie utility

1
6;&8[0

fL",— = f(m(z"))
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Utility Component

Prediction: True
Confidence: 60%

Al correct Al wrong

S o
+1 o:)l%lL:b | | |
O o Expected Utility (EU)

« the utility of accepting Alis 0.6 — 0.4
« the utility of rejecting Al is —0.65 + 0.4
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My prediction: True
My confidence: 80%

Prediction: True
Confidence: 60%
O

P~ &
S (1)

o Averaging (AVG)

o Naive Bayes (NB)

Weighted Mean Log-Odds (WMLO)
Adjusted Naive Bayes (ANB)

Utility Component

... SO how likely is
it correct..2

?TT

6&?

human-adjusted
| Uil ity
uz = f(m(z"), h(z"))
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My prediction: True
My confidence: 80%

Prediction: True
Confidence: 60%
O

o3
o~ Al

Utility Component

Prediction: True
Confidence: 70%

¢

[
.
g,

o Averaging (AVG)

human-adjusted
utility

US = f(m(z"), h(z"))
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My prediction: True
My confidence: 80%

Prediction: True
Confidence: 60%
O

Utility Component

Prediction: True
Confidence: 90%

o Naive Bayes (NB)

human-adjusted
utility

&t = f(m("), h(z")) e

O
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Selection Component

utility Selection Probability

Accept Al: 10 @ Accept Al: 0.60
Reject Al: 5 Reject Al:  0.40

basic selection

f.
j

o &-Greedy
o Logit
o Double Hurdle (DH)
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Selection Component

I agree with the Al.
My confidence: 70%

human-adjusted
selection

’,] = g(ﬁ:zcctpl ? a’:‘(ject ) 7”‘(;1‘., )1 h(wf ))

Accept Al: 0.60 © Accept Al: 0.70
Reject Al:  0.40 Reject Al:  0.30
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Selection Component

I agree with the Al.
My confidence: 80%

human-adjusted
selection

’,] = g(ﬁ:zcctpl ? a’:‘(ject ) 7”‘(;1‘., )1 h(wf ))

Accept Al: 0.60 © Accept Al: 0.85
Reject Al:  0.40 Reject Al:  0.15
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(b) High Penalty Treatment

- Average human decision makers incorporate their
own judgement to decide whether to accept an Al
model’'s recommendation.

- Such judgement may influence their behavior through
multiple steps in their cognitive reasoning processes.
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Comparing Behavior Across Treatments

HP-LP
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When the decision stakes are higher, people
- lower their belief in the Al model being correct, and

- rely more on their own judgements
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- We try to quantitatively model humans’ adopftion

behavior of the Al recommendation in Al-assisted
decision making.

- QOur results show that the human-adjusted models

outperform models that are only based on the Al
model’s outpufs.

- When the decisions stakes are larger, people tend 1o

lower their belief in Al recommendation’s correctness
and rely more on their own judgement.
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