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The problem

Subtitle

Source:

Body text

Quote from 1894 (!)
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The problem

{ǳōǘƛǘƭŜ

Source:

Body text

Promise: Uplift Modeling let you know which 
half is useful
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AdTech 101

How ads are run today

Source:

</>

wŜŀƭǘƛƳŜ 
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The problem with clicks

the industry standard is (was) for marketers to pay providers per sale after a click

Source:

tƻǎǘπŎƭƛŎƪ ŀǘǘǊƛōǳǘƛƻƴ 

ŀǎǎǳƳŜǎ ŀƭƭ ǘƘŜ 

Ŏŀǳǎŀƭ ŜŦŦŜŎǘ ƛǎ 

ƘŀǇǇŜƴƛƴƎ ǘƘǊƻǳƎƘ 

ŎƭƛŎƪǎ
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The new way to measure Ad efficacy

Incrementality = average causal effect of ads

Source:

Population is split into 2

groups randomly

Outcomes for both

groups are measured

Advertising on

Advertising off

Incrementality 

measures the 

amount of sales 

explained by ads w/o 

further assumptions

Incrementality is 

the difference 
between the two
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From intervention to data, to learning UMs, to using them in production

Source:

1. Data collection

Å decide intervention

Å run the system, collect data

2. Learn models

3. Use predictions to improve production

¢Ǌȅ ǘƻ ŜȄǇƻǎŜ ǳǎŜǊǎ 

ǘƘŀǘ ŀǊŜ ǊŜǎǇƻƴǎƛǾŜ 

ǘƻ ŀŘǎ

Outline: how to use Uplift Models
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A plausible causal model of advertising

Source:

Notations:

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

Å E (exposure): binary,won the auction (ad displayed to user)

Å V (visit): binary, user visited website

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

Å X (context): multi-dimensional, observable context

Å U (unobserved): multi-dimensional++, un-observed confounders

Assumptions

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

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

Specificity:

Å T=1 does not imply E=1: bidding doesn't imply exposure (because of competition, floor prices etc) aka "one sided non-

compliance to prescription"
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1st idea: intervene on the display

Source:

hǳǘƭƛƴŜ

мΦ.ƛŘ ƛƴ ǘƘŜ ŀǳŎǘƛƻƴ ŀǎ ǳǎǳŀƭ

нΦ²ƘŜƴ ŀǳŎǘƛƻƴ ƛǎ ǿƻƴΣ ŘŜŎƛŘŜ ǘƻ ǘǊŜŀǘ ǊŀƴŘƻƳƭȅ

оΦLŦ ǳǎŜǊ ŀǎǎƛƎƴŜŘ ǘƻ ŎƻƴǘǊƻƭ ǇƻǇǳƭŀǘƛƻƴΣ ŘƛǎǇƭŀȅ ŀ ōƭŀƴƪ ŀŘ όƻǊ ŀ ŎƘŀǊƛǘȅ ŀŘύ

LƴǘŜǊǇǊŜǘŀǘƛƻƴΥ ¦όȄύ Ґ tό/Ґмμ·ҐȄΣ Řƻό9Ґмύύ πtό/Ґмμ·ҐȄΣ Řƻό9Ґлύύ

tǊƻōƭŜƳǎ

Å ²ƛƴƴƛƴƎ ǘƘŜ ŀǳŎǘƛƻƴ ŀƴŘ ƴƻǘ ŘƛǎǇƭŀȅƛƴƎ ŀŘ Ґ ȅƻǳ ƭƻǎŜ ƳƻƴŜȅ

Å ²ƛƴƴƛƴƎ ǘƘŜ ŀǳŎǘƛƻƴ ǇǊŜǾŜƴǘǎ ƻǘƘŜǊ ŎƻƳǇŜǘƛǘƻǊǎ ǘƻ ŘƛǎǇƭŀȅ ǘƘŜƛǊ ŀŘǎ Ґ ȅƻǳ ǳƴŘŜǊπŜǎǘƛƳŀǘŜ ǘƘŜ Ŏŀǳǎŀƭ ŜŦŦŜŎǘ

Å 9Ґл ƳŜŀƴǎ Ϧƴƻ ŘƛǎǇƭŀȅ ŦƻǊ ǘƘŜ ŀŘǾŜǊǘƛǎŜǊϦΣ ōǳǘ ŎƻƳǇŜǘƛǘƻǊǎ Ŏŀƴ ǇƭŀŎŜ ŀŘǎ ŀƴŘ ǇŜǊǎǳŀŘŜ ŎǳǎǘƻƳŜǊǎ ǘƻ ōǳȅ ǘƘŜƛǊ ǇǊƻŘǳŎǘ ƛƴǎǘŜŀŘ Η
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2nd idea: intervene on the bid

Source:

Outline

1. Decide to treat randomly

2. When in control, don'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, do(T=1)) - P(C=1|X=x, do(T=0))

Problem

Å Not all bids are successful, so signal is drowned in noise

Å P(E=1|do(T=1)) can be as low as 15%

Å Can be alleviatedby zooming on most plausible auction winners

Åusing e.g. P^(E=1|do(T=1), X=x) as symmetrical filter/ranker

Åakin to a control variable

Competitor ad



Challenges of 

UM in AdTech
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Challenge #1: noise in uplift signal

{ǳōǘƛǘƭŜ

Å Conversions are noisy by nature

Å P(C=1|E=1) =~ 1e-3/1e-4 --> Expectation and Variance are of the same order

Å aŀȅ ǾŀǊȅ ǿƛŘŜƭȅ ŘŜǇŜƴŘƛƴƎ ƻƴ ǾŜǊǘƛŎŀƭκŀŘǾŜǊǘƛǎŜǊ όǘǊŀǾŜƭ Ǿǎ ǊŜǘŀƛƭ Ǿǎ ŦƛƴŀƴŎŜ Ǿǎ Χύ

Å Uplift is noisier than conversions

Å E[U] =~ 1e-5

Å Var[U]= Var[ E[C=1|do(T=1)] ] +Var[ E[C=1|do(T=0)] ]=~ 2* Var(C) =~ 2e-3

Visits Conversions

(both heavily up-sampled)

Uplift is heterogeneous

Source: Diemert et al, AdKDD'18
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{ƻƭǳǘƛƻƴǎ ŦƻǊ ƴƻƛǎŜ

Subtitle

Source: Rahier et al, KDD'21

Å "Zoom in" on the signal

Å Under some additional assumptions on the causal structure:

Å tό/ Ґ мμȄΣ ¢ Ґ мύ Ґ ώtό/ Ґ мμȄΣ 9 Ґ мύ ҍ tό/ Ґ мμȄΣ 9 Ґ лύϐ × P(E = 1|x, T = 1) + P(C = 1|x, E = 0)

Å

conversion = post-exposure uplift x exposition prob. + "organic" conversion

Å Can rewrite "treatment" (causal) uplift as a function of post-exposure uplift

Å (+) stronger signal

Å (+) compatible with existing models 

Å (-) assumptions not always verified
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Solutions for noise (2)

Use simple, heavily regularized models: Trees

Source: unpublished work

Å ¢ŀǊƎŜǘ Ŏŀƴ ōŜΥ

ÅwŜǾŜǊǎŜ ƭŀōŜƭ ό/±¢ύ

ÅtǊŜŘƛŎǘŜŘ ǳǇƭƛŦǘ όŦǊƻƳ ŀƴƻǘƘŜǊ ƳƻŘŜƭύ

ÅtƻǎǘπŜȄǇƻǎǳǊŜ ¦ǇƭƛŦǘ

Å tǊŜŘƛŎǘƛƻƴ ƛǎ ŀǾŜǊŀƎŜ ǳǇƭƛŦǘ ǿƛǘƘƛƴ ƭŜŀŦ

Å όҌύόǊŜƭŀǘƛǾŜƭȅύ Ǌƻōǳǎǘ ǘƻ ƴƻƛǎŜ

Å όҌύ ǳǎŜŦǳƭ ƛƴ ǇǊŀŎǘƛŎŜ

Å όπύƴƻǘ ǎǳǊŜ ǿŜ Ŏŀƴ Řƻ ōŜǘǘŜǊ ƛƴ ŘƛŦŦƛŎǳƭǘ ŎŀǎŜǎ

Å tǊƻōŀōƭȅ ƻǘƘŜǊ ǘŀǊƎŜǘǎ ŀǊŜ ǇƻǎǎƛōƭŜ


