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1 Problem

Setting

A library runs a readingprogram.

Students choose to join or not.

We recordweekly reading time.

📅 Library

Visits
🔥 Motivation

unobservable

📚 Reading

Program
⏳ Reading

Time

Our Interest

Effect of the reading programon reading time

Challenge—HiddenBias

Joined students: Avg Reading Time = 5 hr

Motivated students join more and readmore

→ 5 hr is not the program’s effect alone

Question

What if all students had joined?

👀 Observed World

5 hr5 hr5 hr5 hr5 hr5 hr5 hr5 hr5 hr5 hr

🔮What-If World

? hr (no-data)? hr (no-data)? hr (no-data)? hr (no-data)? hr (no-data)? hr (no-data)? hr (no-data)? hr (no-data)? hr (no-data)? hr (no-data)

What-If World: every student joins, so motivation

no longer decides who joins (want to see the

true effect of the program on reading time)

2 Solution

Result
Novel

Wecanbound thedifferencebetween

theObserved andWhat-IfWorlds:

Diff
(︁
Observed World,What-If World

)︁
≤ f

(︁
Pr(Join | Visits)

)︁⏞ ⏟⏟ ⏞
computable from the ObservedWorld

Intuition

Students with 15 library visits amonth:

90%of them join (computable from data).
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Observed World

What-If World

Only 1 of 10 is unknown→Small Diff

More joined→SmallerDiff

Simulation
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▶ The true answer stays inside our range

▶ More visits→more joined→ narrower range

3 Conclusion

Impact

Causal inference is not possible

fromobservationalone,

yetweprovideavalid range

forcausal effects.

Observed data

alo
ne

? hr
unknown

What-If Worldour m
ethod

valid range

for causal effects

Anewwayofdataanalysis

forcausal inference

withoutassumptions

Summary

▶New: the first general approach

connecting theObservedand

What-IfWorldswithout assumptions

▶ Validity: the rangesurely holds the

causal answer

▶ FutureDirection: Assumption-lean

CausalGenerativeAI usingData


