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Shift in Ad Tech: Automated Bidding

@ Advertiser submits budget and defines broad objectives only (e.g., clicks).
@ Platform allocates budget (no more manual bidding).
@ Over 80% of Google advertisers (60% of ad spend) used this option in 2023.

Set your average daily budget for this campaign

Budget | s Dollar (USD §) ~ $100.00

- ‘
. Select your bid strategy @ Pav for J

Bidding Target CPA o Interactions A
Advertiser
Target CPA Channel
$1.00

Start date End date

Start and end dates Jan 23,2023 - Jan 25,2023 -




A Ubiquitous Shift

Campaigns [ © 290840859114085 (290..

Bid strategy

The way you want Meta to bid in the auction,
based on your cost goals and your
optimization for ad delivery. This will display
as either lowest cost, cost cap, bid cap, target
cost, highest value or minimum ROAS
depending on your cost or ROAS control
selection.

Learn more

Portfolio Bidding

©@ @ ©

Search Display
campaign campaign campaign

l

Multiple, single-channel campaigns
added to a portfolio bidding
strategy and using a shared budget.

Small business

Settings

Campaign name 6

The Forbidden | Search Terms (EXACT)

Portfolio &

No Portfolio v
start © End O

Dec 29, 2021 No end date

Daily budget &
$ | 50.00

Targeting

Automatic targeting

Amazon will target keywords and products that are similar to the product in your ad.
©) Manual targeting

Choose keywards or products to target shopper searches and set custom bids.



A Policy Concern

UK Competition & Markets Authority’'s 2020 report:
Where an advertising platform has market power [...] advertiser bids
in its auctions are higher, resulting in higher prices. In addition, the
platforms may be able to use levers including the use of reserve
prices or mechanisms such as automated bidding to extract more
rent from advertisers. |[...]

Higher advertising prices matter because they represent increased costs
to the firms producing goods and services which are purchased by con-
sumers. We would expect these costs to be passed through to
consumers in terms of higher prices for goods and services, even if the
downstream market is highly competitive.

This paper: what is the effect of autobidding on equilibrium product prices?



“Discrete pass-through” exercise: bidding vs. submitting a budget.

@ Budget — bidder’s payment is independent of the consumer type.

Advertiser doesn't have private information; the platform does.

@ > 60% of digital ad revenue generated on platforms’ own websites.

@ For Google, even larger share, 206/237 billion USD in 2023.

Sellers have parallel sales channels:

@ Impact of ad sales mechanism spills over to off-platform markets.



Model



Consumers and Sellers

Sellers (advertisers) {1,2,..., J} with unique, indivisible products.

Sellers post an off-platform price p;.

Sellers can also join a monopolist platform.

@ Consumers with unit demand and heterogeneous tastes.

Consumer utility for purchasing at price p; is v; — p;.

Willingness to pay for a seller’s product v; € [v, 7] is drawn independently
across sellers and consumers from distribution F' with monopoly price py;.



On and Off the Platform

The platform:

— Knows every consumer’s willingness to pay for every product.
— Shows a single "“personalized offer” to each consumer that visits it.

A fraction A of consumers are on-platform shoppers:

— they see their personalized offer and all sellers’ off-platform prices.

The remaining 1 — X\ shop off-platform only.
— Today: evenly split captive consumers who each see one price.

— Paper: they see (some or) all posted prices.



Visual Representation
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Showrooming constraint: personalized price < posted price.
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Digital Advertising and Personalized Pricing

Literal interpretation: coupons, personalized discounts (Rhodes and Zhou, 2024).

— Value creation (more trade) and value extraction (price discrimination).
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Digital Advertising and Personalized Pricing

Literal interpretation: coupons, personalized discounts (Rhodes and Zhou, 2024).

— Value creation (more trade) and value extraction (price discrimination).

Broader interpretation: product steering (Bergemann and Bonatti, 2024).
Each firm offers a range of products varying in quality and price.
Platform shows each consumer a different (quality, price) pair.

— Value creation (targeting quality to tastes) and value extraction (pricing)
For small differences in product quality, product steering ~ personalized pricing.
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Managed Campaigns
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Managed Campaign: Mechanism

o Platform requests a fixed fee ¢ from each firm.
o A= {0,1}/ denotes firms’ accept / reject decisions; (p;);_, posted prices.

@ Platform commits to a steering (selection) and (personalized) pricing policy

(5,p): VVXx AxR] = {1,..., ]} xR,.
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Managed Campaign: Mechanism

o Platform requests a fixed fee ¢ from each firm.
o A= {0,1}/ denotes firms’ accept / reject decisions; (p;);_, posted prices.
@ Platform commits to a steering (selection) and (personalized) pricing policy
(s,p) : VJXAXRi—){l,...,J} x R.
Focus: efficient steering with “best-value pricing” (BVP) — will be optimal.
Steering: show the consumer's favorite firm among those that accept.
Pricing: highest price (given v, (]_Jj)le) s.t. consumer buys from sponsored firm.

— price-match guarantee by efficient firm £ = discourages deviations in p;.

14



Managed Campaigns: Practice

Narrow Broad
Product Lines Single product Multiple products
Pricing Personalized pricing Product steering
Operations Advertised price reacts “Catalog ads" select
P to all posted prices most profitable ad
Timing One-time pricing Learning over time

Real-world managed campaigns implement our mechanism based on adaptive behavior

15



Real-World Algorithms

Setting Smarter Search Bids

How our bidding
algorithms learn

support.google.com

= Google Ads Help Q .

Adapting to your performance
changes

As your business grows and you make changes
to your campaigns, Smart Bidding continues to
update your bidding algorithms to align with
any corresponding shifts in performance.
Fluctuations in performance are often driven
by internal factors like adding new keywords,
testing new ad copy or updating landing
pages. It can also be influenced by external
factors like seasonality or competition. Allow
enough time (at least one conversion cycle) to
pass before evaluating performance.

16



Equilibrium with Best-Value Pricing

Theorem (Best-Value Pricing Equilibrium)
In any full-participation, symmetric equilibrium:

@ On-platform consumers v with v; = maxy, v, buy from firm j at
pj(v) = min{v;, py}.

© The posted price py > pyy satisties the following equation:

(LN~ Fpw) — puflov) + AT / F= (0)dF(v) = 0.

J/

off- platform consumers ~
on-platform consumers

17



Intuition: Dual Channels

18



Intuition: Incentives to Raise Posted Price

19



More Formally...

Suppose J = 1. Optimal posted price solves:
max {(1 — F(p))p+ —/ min{ v, p} dF( )}
Optimal posted price balances monopoly profits + on-platform benefits.
Profit is supermodular in (p,\) = py > py by monotone comparative statics.

Optimal posted price satisfies:

(L= )1~ Fp) ~ pufton)) 44 [ 1m0 =0,

pv

When J > 1, selection effects appear, but qualitative results remain:

/ F=Y(v)dF(v) replaces / 1dF(v).
pPv pPv
20



Optimal Managed Campaign: Properties

Theorem (Optimal Managed Campaign)
The highest-price, full-participation equilibrium:
@ maximizes revenue for the platform among all steering and pricing policies;

@ attains the integrated (collusive) gross profit for the firms.

21



Optimal Managed Campaign: Properties

Theorem (Optimal Managed Campaign)
The highest-price, full-participation equilibrium:
@ maximizes revenue for the platform among all steering and pricing policies;

@ attains the integrated (collusive) gross profit for the firms.

Intuition:

21



Optimal Managed Campaign: Properties

Theorem (Optimal Managed Campaign)
The highest-price, full-participation equilibrium:
@ maximizes revenue for the platform among all steering and pricing policies;

@ attains the integrated (collusive) gross profit for the firms.

Intuition:

o Efficient outcome & worst outside option for sellers = maximal fee ¢*.

21



Optimal Managed Campaign: Properties

Theorem (Optimal Managed Campaign)
The highest-price, full-participation equilibrium:
@ maximizes revenue for the platform among all steering and pricing policies;

@ attains the integrated (collusive) gross profit for the firms.

Intuition:

o Efficient outcome & worst outside option for sellers = maximal fee ¢*.

@ Why worst outside option? If j does not participate, the BVP policy tries to
sell the next-best product k£ and competes in price until it sets p, = 0.

21



Welfare Implications

On-platform consumers buy from the high-value firm at p;(v) = min(v;, py).

— First-best total surplus; consumer surplus > 0 thanks to posted prices.
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On-platform consumers buy from the high-value firm at p;(v) = min(v;, py).

— First-best total surplus; consumer surplus > 0 thanks to posted prices.
Off-platform consumer v buys from a random firm j iff v; > py.
— Consumer and total surplus decrease with py.

= Incentive to raise price above p); unambiguously bad for C'S and T'S.

Proposition (Posted Prices and Welfare Effects)
© The platform-optimal equilibrium posted price py is increasing in \.
@ Off-platform (per capita) total surplus and consumer surplus are both
decreasing in \.
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Welfare Implications

On-platform consumers buy from the high-value firm at p;(v) = min(v;, py).

— First-best total surplus; consumer surplus > 0 thanks to posted prices.

Off-platform consumer v buys from a random firm j iff v; > py.

— Consumer and total surplus decrease with py.

= Incentive to raise price above p,; unambiguously bad for C'S and T'S.
Proposition (Posted Prices and Welfare Effects)

© The platform-optimal equilibrium posted price py is increasing in \.

@ Off-platform (per capita) total surplus and consumer surplus are both
decreasing in \.

As A — 1, posted price pyy — v and therefore zero consumer surplus.
22



Data-Augmented Auctions

23



Data-Augmented Bidding: Mechanism

The platform runs an auction to sell the sponsored slot.

@ Each seller j submits bid function b;(v) and advertised price function p;(v).
@ High bidder j* wins the slot: platform offers their product at price pj-(v).

@ Winner pays second-highest bid b(v). (FPA is equivalent.)

The consumer's type v is a targeting category.

@ Data-augmented bids: sellers leverage the platform’s data (which they never
see) to condition bids and prices on each shopper’s characteristics.

Sequential game: posted prices p; followed by bids and advertised prices.

24



Advertiser’s Problem

Personalized advertised prices. Seller j sets p;(v) as if they won the auction.

25



Advertiser’s Problem

Personalized advertised prices. Seller j sets p;(v) as if they won the auction.

Consumer v has an outside option common to all sellers,

= max (Vg — Pr)y -

—1,...

w(v, p)
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Advertiser’s Problem

Personalized advertised prices. Seller j sets p;(v) as if they won the auction.

Consumer v has an outside option common to all sellers,

4

’l_L(U, p) kEHaXJO}k - pk)+ :

DEEED)

Seller j's advertises price p;(v) = (v; — w(v,p))+ to consumer wv.

Seller j also bids their value, so b;(v) = p;(v).
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Advertiser’s Problem

Personalized advertised prices. Seller j sets p;(v) as if they won the auction.

Consumer v has an outside option common to all sellers,

(v, p) = kgaxj(vk - pk)-;- g

Seller j's advertises price p;(v) = (v; — w(v,p))+ to consumer v.
Seller j also bids their value, so b;(v) = p;(v).

Proposition (Efficient Steering)

For any off-platform prices (p1, ..., ps), the socially efficient seller,
j = arg maxy, vk, submits the highest bid.

25



Data-Augmented Bidding: Equilibrium

Theorem (Symmetric Equilibrium)
In the (generically unique) symmetric equilibrium in undominated strategies:
@ Consumer v receives and buys a sponsored offer from j = arg maxy, vy.

© Each firm k posts price pr = pp satisfying
(1= N)(1 = Flps) ~ pafipa) + A7 | F (0= ps)dF(s) =
PB

@ Firm j= arg maxy vy bids b;(v) = p;(v) = min(vj, pp).

26



Comparing Mechanisms

27



Comparing Advertising Mechanisms

Theorem (Welfare and Posted Price Comparison)

The posted price py in the optimal managed campaign is higher than the posted
price pp under data-augmented bidding:

Pv = PB = PM-

Total consumer surplus and total welfare are lower in the optimal managed
campaign than under data-augmented bidding.

Proof idea: turn both auction and managed campaign equilibria into
maximization problems; parametrize; show mcs moving from one to the other.

In the paper: ranking of prices is robust to off-platform competition.

28



Comparing Advertising Mechanisms

Efficient matching under both mechanisms: on-platform consumers buy from
seller j = argmax v; at p;(v) = min{v;, p;}.

Common benefit of raising posted price p;: increase revenue on all v; > p.

29
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Comparing Advertising Mechanisms

Efficient matching under both mechanisms: on-platform consumers buy from

seller j = argmax v; at p;(v) = min{v;, p;}.
Common benefit of raising posted price p;: increase revenue on all v; > p.

With auctions, raising p; raises rivals’ bids b;, by the same amount.
(If firm & wins auction, it can advertise a higher price and still offer utility v; — p;.)

With auctions, raising p; helps only on v; > p; + max.; vy, i.e., when bpz; = 0.

—> "“Advertising cost pass-through” due to different competitive responses.

29



Conclusion

The mechanisms for allocating sponsored content and the availability of
consumer data jointly determine match formation and surplus extraction both on
and off large platforms.

The platform’s auction mechanisms have significant impact on product prices:

@ On-platform, the data made available to the advertisers allows for efficient
matching, yet most of the surplus accrues to the platform.

o Off-platform, advertisers raise prices to gain a competitive edge.

Cross-channel distortions become more pronounced the more tools the platform
has at its disposal.

30



Pass-Through

Extend the auction model to allow for entry fees.
Define the “pass-through” of the change in mechanisms as
_ Pv—DPB
T

Proposition (Advertising Mechanism Pass Through)

The pass-through rate satisfies n > J: higher advertising costs under a managed
campaign (vs. bidding) result in an amplified increase in off-platform prices.

Prices tend to rise more dramatically with more competitors precisely because the
sophisticated managed campaign softens competition.

31



Policy Interventions

32



Competition Management

UK Competition & Markets Authority (2020, §6.15) concerns:

Although both Google's and Facebook's core services can be accessed
by consumers at no direct cost, consumers therefore nevertheless suffer
financially from the exercise of market power.” The alleged concern is
that the platform’s market power raises the cost of advertising, which is
then passed on to consumers.

|dea: restrict managed campaigns to rule-based (auto) bidding.

@ Amazon: “take the guesswork out of adjusting bids.”

@ Google Demand Gen: “offer more control over where and how ads appear.”

33



Independent Managed Campaign

Platform commits to a steering policy s: V/ x A — {1,...,J}, and to a
pricing policy p: V/ x A — R, for the selected firm.

Independent pricing: p;(v, a) can't condition on any py.
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Theorem (Independent Managed Campaigns)

Any independent managed campaign with efficient steering results in lower prices

relative to the optimal managed campaign (p; < py), higher social welfare, and
higher consumer surplus.
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Independent Managed Campaign

Platform commits to a steering policy s: V/ x A — {1,...,J}, and to a
pricing policy p: V/ x A — R for the selected firm.

Independent pricing: p;(v, a) can't condition on any py.

Theorem (Independent Managed Campaigns)

Any independent managed campaign with efficient steering results in lower prices

relative to the optimal managed campaign (pr < py), higher social welfare, and
higher consumer surplus.

Intuition: posted-price deviations can now sway consumers from sponsored offers
(i.e., not ensuring efficient matching off path induces fiercer competition).

34



Privacy Protection: Current Proposals

Privacy Sandbox for
the Web

Privacy Sandbox for the Web will phase out third-party cookies by using the
latest privacy techniques, like differential privacy, k-anonymity, and .
on-device processing. =

Privacy Sandbox also helps to limit other forms of tracking, like X
fingerprinting, by restricting the amount of information sites can access so
that your information stays private, safe, and secure.

First implementation: “consumer cohorts,” now “Google Topics.”

85



Privacy Protection: Mechanisms

Restrict the platform’s pricing policy space to
p:Jx{0,1}7 x R] - R,.
“Cohort privacy:" allows ads to condition on rank information only.

Proposition (Cohort Privacy)

In the platform-optimal campaign with cohort privacy, the posted price is

pp = 1 - (1 - )\)F(pp) _ )‘FJ(pP) (1)
P (1= N f(pp) + AT (pp) f(pp)

This managed campaign can be implemented by the platform pricing each
segment at the lowest off-platform price: p(i, a, p) = min; p;.

On path, the on-platform price is also pp, and the equilibrium posted price pp

satisfies py < pp < py.
36



Privacy Protection: Welfare

@ Intuitively, firms face a distributional mixture of consumers.

@ Efficient steering implies showrooming constraint binds.

© Suboptimal level of trade on platform (not everyone buys).

© But low-value consumers made zero surplus without privacy protection.
@ Loss in total welfare comes entirely from reduced producer surplus.

© Consumer surplus grows.

37



Conclusion

The mechanisms for allocating sponsored content and the availability of
consumer data jointly determine match formation and surplus extraction both on
and off large platforms.

The platform’s auction mechanisms have significant impact on product prices:

@ On-platform, the data made available to the advertisers allows for efficient
matching, yet most of the surplus accrues to the platform.

o Off-platform, advertisers raise prices to gain a competitive edge.

Cross-channel distortions become more pronounced the more tools the platform
has at its disposal.
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