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“HALF THE MONEY I
SPEND ON ADVERTISING
IS WASTED;

THE TROUBLE IS I DON T
KNOW WHICH HALF.

JOHN WANAMAKER

Quote from 1894 (!)
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AdTech 101

How ads are run today
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The problem with clicks

the industry standard is (was) for marketers to pay providers peraftde a click
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The new way to measure Ad efficacy

Incrementality = average causal effect of ads

Advertising on

INTERVENTION
Incrementality
\ measures the

amount of sales

Population is splitinto 2 Outcomes for both Incrementality is
groups randomly groups are measured the difference
{ betweenthe two

Vs further assumptions
CONTROL @
Advertisimg off CXRITEO
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Outline: how to use Uplift Models

From intervention to data, to learning UMs, to using them in production

1. Data collection
A decide intervention
A runthe system, collect data

2. Learn models

3. Use predictions to improve production

Step 1: Randomized Control Trial Step 2: Uplift Modeling Step 3: Ready to Target Treatment
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A plausible causal model of advertising

Notations:

T (treatment} binary, intent to treat (bid or not)

E (exposure)inary,won the auction (ad displayed to user)
V (visit) binary, user visited website

C (conversion)binary, user converted (bought something)

X (context) multi-dimensional, observable context

To Do Io o Do D>

U (unobserved)multi-dimensional++, wiobserved confounders

Assumptions

A T =0implies E = 0 (no bid implies no ads)

AV =0implies C =0 (no conversion w/o visit)

Specificity:

A T=1 does not imply E=hidding doesn't imply exposure (because of competition, floor petsika "one sided nen
compliance to prescription”

Source: CRITEO
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1st idea: intervene on the display
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2nd idea: intervene on the bid

Outline
1. Decide to treat randomly
2.  When in controldon't place any bid (conversely: in treatment bid as usual)

3. When auction is won, proceed as usual
Interpretation: U(x) = P(C=1|X=x, de())- P(C=1|X=x, ddE0))

Problem
A Not all bids are successful, signal is drowned in noise
A P(E=1|do(T=1)) can be as low as 15%
A Can be alleviatey zooming on most plausible auction winners
Ausing e.g. PAE=1|do(T=1), X=x) as symmetrical filter/ranker

Source: Aakin to a control variable
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Challenge #1: noise in uplift signal

{dzo GAGE S

A Conversions are noisy by nature

A P(C=1|E=1) =~ 1¥/1e-4 -->Expectation and Variance are of the same order

A ale OFINER ¢ARSt& RSLISYRAY3 2y GSNIAOKf kI RASN

A Uplift is noisier than conversions
A E[U]=~1&
A Var[U]= Var[ E[C=1|do(T=1)] Mar[ E[C=1|do(T=0)H~ 2* Var(C) =~ 2&

Metric I[HDP (Hill) JOBS IHDP (ACIC 2017) HILLSTROM  CRITEO-UPLIFTv2 (ours)
Size 747 3.212 4,302 42,693 13,979,592
Dimension 25 7 25 8 12

- Continuous 6 3 6 2 4

- Binary 19 4 19 3 0

- Multiple modalities 0 0 0 3 8
Treatment Ratio .19 .09 - .50 .85
Avg. positive outcome (Label 1 / Label 2) - 84.99% - 12.88% / 0.73% 4.70% /0.29%
Relative Avg. Uplift (Label 1/ Label 2) - -9.7% - 42.6% / 54.3% P 68.7% / 37.2%

7 ~

Source: Diemert et al, AKDD'18 V' ; .
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A "Zoomin" on the signal
A Under some additional assumptions on the causal structure:
A té6/ I' MpEZ ¢ I' MO T WtoPE=MxipBEP@=Ix,B~0) b t o6/ I MpEZI 9
A

conversion = postexposure uplift X exposition prob. + "organic" conversion

A Can rewrite "treatment" (causal) uplift as a function of pesposure uplift
A (+)stronger signal 4007 + i S
300 ¥ 8 §
. . : . o N " N
A (+)compatible with existing models =l T — T - T T
. . T, A A A
A (-)assumptions not always verified 4 o o
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Solutions for noise (2)

Use simple, heavily regularized models: Trees
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