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Offsite data is widely used but faces an uncertain future

Online activity is frequently tracked and shared across applications to help target
digital advertising.

• E.g., website browsing behavior, online purchases

Major ad platforms often use a form of web pixel to track and share such “offsite”
data.

• Meta, Google, Twitter, TikTok, Snap, etc.

Regulation and product changes increasingly threaten the ability of advertisers to
use this data (appeal to consumer privacy).

Holistic evaluation requires understanding the value of offsite data for advertising
effectiveness.
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We estimate ad effectiveness with and without such data

We do two things for a large sample of advertisers:

1) Take live campaigns that use offsite data and randomly hold users out from
exposure.

2) Adjust a small fraction of traffic from those campaigns to use onsite data
instead and again randomly hold users out.

Within campaigns, what is the cost per incremental customer at baseline with
offsite data and how does it shift without such data?
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Two Main Contributions

1) Large scale study of the effectiveness of digital advertising on purchasing behavior
on a major platform

• 70k+ advertisers in our sample, minimal selection
• Flexibly estimate entire distribution of effects (Efron, 2016)

2) Generalizable evidence on the effect of losing offsite data on advertising
effectiveness
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Caveats and Cautions Upfront

Partial equilibrium
• In GE, ad prices may adjust, advertisers substitute off platform, etc.
• Platforms might innovate targeting technology in the long run

Cannot make any statements about social welfare
• E.g., we don’t measure value of privacy to consumers

Other platforms, other ways advertisers use offsite data
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Background

Background: Digital Advertising Context
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Background

Background: Intuition behind optimization

Page Likes Example

Suppose you want to generate likes on your business page

One approach for ad delivery: uniformly distribute amongst target audience

But – can do better incorporating empirical response data of objective

Can use that information to train a model to predict P(like page), and then show
the ad only to people with high predicted value
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Background

Background: Offsite data, pixels

Can use same machinery with other outcomes – notably, purchases

This is where pixels enter:
• Install pixel on website; fires when someone makes a purchase event
• Allows purchases to be a left hand side variable

Delivery optimization is arguably a major upside of digital advertising

Note: may not be incremental, a point we take seriously in our design.
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Background

Not just a Meta product

Google

Twitter

Pinterest

TikTok

Snapchat

LinkedIn

...
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Background

Background: Recap and our focus case

We focus on a primary use case of offsite data: offsite conversion optimization.
• Relies on offsite data to generate LHS variable in a prediction problem

We take large sample of advertisers who are optimizing for purchases, measure
how effective their ads are vs. optimizing for onsite outcome

• In short: Taking X’s as fixed, varying Y’s; if advertiser optimizes today for
one vs. other
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Background

Background: Our Counterfactual

If advertisers cannot use offsite conversation optimization, what would they do
instead?

Our counterfactual: click optimization
• Show ads to users who are predicted to click on the ad
• Lowest outcome in conversion funnel observed onsite
• Also a popular optimization objective
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Experimental Design

Experimental Design

One experiment: 10% of traffic from all ads optimizing for a purchase event on a
pixel from our advertisers.
Holdout: focal ad withheld and second place ad sent (standard ‘lift’ infrastructure)
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Sample

Sample: Near universe of relevant advertisers

Sent opt-out notice to near universe
of advertisers who used offsite
conversion optimization in three
months prior to experiment (31
languages)

High percentage did not opt out
(94%).

After cleaning, left with 70,909
experiments

• Note: large number are using
‘incorrectly’
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Sample

Sample: Spans geographies, verticals

Advertisers from 161 countries
• US (22%), China (7%), Brazil (6%), India (4%)

E-commerce (44%), Retail (19%), CPG (12%)
• Within E-commerce, mostly apparel and household goods
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Main Results

Empirical Distribution of Treatment Effects, Baseline
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Main Results

Change In Effectiveness: Click - Purchase Optimized

FTC Microeconomics Conference Wernerfelt, Tuchman, Shapiro, and Moakler



21/26

Main Results

Detailed Results on Estimated Distributions

Table: Summary statistics of estimated distributions (Efron, 2016).

10th 25th 50th 75th 90th Mean
Baseline Effectiveness

# Incremental Converters per $1,000 4.8 11.8 23.8 70.8 189.8 90.4

Change in Effectiveness
# Fewer Incremental Converters -12.2 -9.2 -6.2 -3.2 -0.2 -7.0
per $1,000

=⇒ At the median estimates, the cost per incremental converter increases from $42.04
to $56.77, roughly a 35% increase.
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Heterogeneity

“Small” vs. “Large” Scale Businesses
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Heterogeneity

Long Term Effects

We also follow up on users 6 months after our experiment and analyze their
purchasing behavior, knowing the initial random assignment

Two reasons long term effects are important:

• Firm side: Firms care about lifetime value of customers
• User side: Are ads helping or hurting consumers? (suggestive)

Look at revealed preference around long term buying behavior under
each kind of advertising

We find ads delivered with offsite data generate more long term customers per
dollar than ads delivered without.

• Cost per incremental ‘long term’ customer 16% higher without offsite data
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Why It Matters

Further Implications

Our experiment suggests offsite data substantially improves ad effectiveness on
Meta. What are further implications for different parties?

Advertisers
• Willingness-to-pay for offsite purchase data
• Potential gains from trade from compensating users for data

Platforms
• Value of bringing offsite data onsite (e.g., Shops)
• Invest in privacy enhancing technologies

Extending beyond our estimates
• Potential competitive implications (product markets, digital advertising)
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Why It Matters

Conclusion

We focus on estimating the value of offsite data to advertisers on Meta. Leverage
a representative sample of 70k+ advertisers.

• These data are believed to be important for a large share of digital
advertising, and current gap in literature around their value.

We find evidence ad effectiveness would be substantially hampered by loss of this
data (35% increase in costs for median advertiser, median loss.)

We find evidence that losing offsite data hurts smaller scale advertisers more and
increases costs for attracting long term customers.
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Estimated Distribution of Ad Effectiveness
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