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PROBLEM SETTING NULL HYPOTHESIS SEMI-SYNTHETIC EXPERIMENTS

» Goal: Given a tolerance function 9, test for » Data: MineThatData Email?

» P over (X,U,Y(0),Y(1),Y,T) for o € {rct, os}

60

~ We observe D, = {(X;, Y;,T;)}!, sampled i.i.d from P° Hy: |7"(X) — (X)) < §(X), P¥ —a.s. » X := customer data 50
, L . » 1" := exposure to ads . :8
Trade-off between randomized and observational data: >~ How: We can test if for some ¢g* : R* — [-1,1]in G 20

> Y := dollars spent
10

Hy - 7Y(X) = 7%(X) 4+ ¢"(X)8(X) = 0, PY' —as. > Set tolerance §(z) = § for all x oz
S — 0 20 40 60 80 100
=1 ,% (X) Biased subgroup size (%)

» P satisfies internal validity: 7" 1L (Y (1), Y (0))

> we can estimate ;/**(X) := Epret[Y (1) — Y (0)| X]

» Estimate 0, := infs{0 : ¢(a) = 0}
> but the support of P is limited (e.g. no children)

» but: ¢* is unknown, and thus we cannot use the stan-
dard kernel conditional moment tests'*

» P covers a broader population: supp(P%"') C supp(P$)
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> but many sources of bias = (X)) is not identifiable el s T — §ATE (Jarge)
TEST STATISTIC 3 R
C e : 3 ‘;’g © E? 0.41 — ¢ATE (linear)
» Idea: The oracle cross U-statistic is asymptotically normal 2 B 0ol ~ ¢
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Can we detect when observational data o I S S N M
does not allow reliable inference? Z Z % k(X X)%( ) o1 0 10 20 30 40 50 60

User tolerance (0)

1=1 73=n-+1
with X, ..., X,, 1.i.d. from P™" and bounded kernel & REAL-WORLD EVALUATION
. . > T := hormone therapy (HT)
, n H? n H? (1) Py
Hopr := min v By < v By — [N(0, 1) > Y := coronary heart disease

<0 o (He(w)) | o (Fe(y))
> Question: Is there enough bias to explain away the bene-
» but: ¥, depends on 7%, which is estimated from data fits of HT in young women?

feasible > Ground truth: No! (from established medical knowledge)

to test Theoretical guarantees: Asymptotic validity

> Our strategy:
Assume that

1. Estimate dcr := Epos [7%(X) | Xage < 60)
2. Reject study if 5LB > SCT
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N os >> Tl and HTOS L2(|:)rct) — Opos (’n,

Then, under weak regularity conditions, we have
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