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= Price and quality matter:

= Users: 5 billion global internet users average 6.6 hours/day online (Kemp 2022)
= Advertisers: $680 billion/year ad spend, >50% online (Dentsu 2022)

Key example: Facebook-Instagram

= 2020: FTC sued Meta for illegally monopolizing “personal social networking”
= Proposed divestment of Instagram
= Key questions include:

= Market definition
= How separating FB and |G would affect user experience and ad prices



Research questions

1. Theory: how do digital media mergers (or separations) affect ad markets and the distribution of
surplus?

2. Application: what would be the effects of separating Facebook and Instagram?



This paper

. Theoretical model: two digital media platforms with targeted ads setting ad load
. Empirical facts: FB-IG user overlap, diversion ratio, demand elasticity, and diminishing returns

. Structural estimation

A W N =

. Counterfactuals: predicted effects of Facebook-Instagram separation
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Model setup

Intuition: Anderson and Coate (2005) plus user-level market clearing and overlap
Platforms: jc {1,2}

= Choose ad load (ads/minute) «;

= Maximize ad revenue
Users: i {1,..., N}

= Pay zero price, dislike ads
= Choose time on platform {T;, T}

= Maximize quasilinear utility
Advertisers: ac {1,...,A}

= Have exogenous & constant profit per click 7,
= Choose click quantity g,
= Maximize profits
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Technology:

= Ad “campaign”: m impressions/user
= wj,: platform’s prediction of i's click-through rate (CTR) per impression in a's first campaign
= CTR on second campaign: (1 — () wia
= (;: duplication loss
Separate platforms have same w;,; adding noise would reduce duplication

= Predicted profit per impression: w;,7,
= H;(x): for user i, CDF of wj,m, across a

Assumptions:

1. Independent click-through rates. wj, Lwiy, ¥ (a,d"); wiaL Ty, ¥(a,j); and wj, L (;,Va
2. Identical uniform profits per impression. H;(x) = H(x) = n~tx+no, Vi

Platform contract offer:

= Advertiser a chooses click quantity g,
= Serve ads to the set of users for whom a has lowest predicted cost per click
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Equilibria

Merged equilibrium: platforms maximize joint Separated equilibrium: platforms maximize
profits, no wasteful duplication individual profits, can't avoid ad duplication
= User-level ad market clearing: = User-level market clearing on each platform:
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Platform separation affects ad load through three mechanisms

= “Quality incentive”: separation = ad load |, as platforms compete for each other's users

= Key parameters: user ad aversion and diversion ratio

Overlap effects (separation = ad load 1, stronger for platform with more multi-homers):

= “Inframarginal effect”: overlap reduces price, so platforms lose less inframarginal revenue when
they increase ad load

= Key parameters: user overlap, duplication loss, advertiser price elasticity

= “Business stealing effect”: marginal users impressed have lowest CTR = lowest duplication
probability == higher value to advertisers

= Key parameters: user overlap, time use distribution, duplication loss
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Empirical facts

= Revisit two previous experiments, implement one new experiment

= New evidence on key parameters:
= User time-on-platform and overlap
= User price response
= User diversion ratio
= Duplication loss



Time on platform and price response: data

Allcott, Gentzkow, and Song (2022): Digital Addiction (“DA")

= Opt-in sample of 2,048 FB or IG users from Meta ads
= Bonus group: paid $2.50 per hour of reduced “social media” use for three weeks in 2020
= “Social media”: Facebook, Instagram, Twitter, Snapchat, web browsers, YouTube

= Observe mobile screen time



Time-on-platform and overlap



Time-on-platform distribution and overlap
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In DA 2020 sample:

= FB users: ~30% don’t use
IG

= |G users: ~10% don’t use
FB

= — |G has more overlap



Price response



Effect of $2.50/hour Bonus on Facebook and Instagram use (DA data)
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Diversion ratios: data

Alicott, Gentzkow, Mason, et al. (2024): 2020 Facebook and Instagram Election Study
(“FIES™)

= Stratified random samples of 23,415 FB users, 21,249 |G users from news feed banners

= Deactivation group: paid $150 to deactivate for six weeks before 2020 election

= Control group: paid $25 to deactivate for first of those six weeks

= Observe mobile screen time and desktop clicks for 25% of sample; FB and |G use for full sample



Diversion ratios (FIES data)

= Effects of Facebook deactivation: FB use down ~35 mins/day, |G use up ~2 mins/day
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Duplication loss: new retargeting experiment

Question: how much lower are CTRs when impressions are
duplicated?



Duplication loss: new retargeting experiment

Question: how much lower are CTRs when impressions are
duplicated?

w..~ Everyday Care Essentials X

. . Do laundry the easy way with Tide Pods!
Experimental design:

= Recruit 2 non-overlapping audiences to impress with Meta
retargeting tool
= No duplication treatment: served one campaign

= Duplication treatment: served two identical campaigns,
overlap measured with Meta metrics

3] oriGiNaL
PGDS -

= Compare CTR in duplication vs. no duplication treatment. 42

Design considerations:
. . m " . target.com
= Representativeness: test various “normal” campaigns Laundry Made Easy: Tide  Learn more
Pods

= Vary campaign objectives (“clicks” or “reach) to control for
freq uency oy Like (D Comment 2> share

= Vary follow-up intensity to control for selective retargeting



Duplication loss estimate from i

CTR Ratio. = By + [1Overlap. + B2Freq Ratio. + Bslntensity Ratio, + €.
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Estimation overview

Quadratic utility:
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Quadratic utility:

= o ad load, Tj;: time-on-platform

= y;: income, b: social media price/minute (b = 0 normally, b = b® in DA Bonus)

Ui(Tia n) = Z [(f,-j—q/j()zj) T,J—O'jTi/Q] +pTilTI‘2 +y1_ bz Tij
j J

quadratic utility from time on platform numeraire

Minimum distance estimator: minimize differences between model predictions and empirical
moments

= Experimental results = user demand parameters
= Time use distribution = distribution of &j
= Price responses = 0
= Diversion ratio = p
= -0.094 user ad elasticity from Facebook (Brynjolfsson et al. 2024) — ~;

= Platform ad load FOC = advertiser price elasticity {n, 70}



Counterfactuals




Counterfactual simulation results (preliminary)

) @ €)
Baseline FB-IG separation
A from Y%A from
baseline baseline
Panel A: Market Outcomes
FB ad load (ads/hour) 133 12.0 9.0%
IG ad load (ads/hour) 235 9.0 3.8%
Average time on FB (hours) 0.77 -0.01 -1.5%
Average time on IG (hours) 0.30 -0.00 -0.7%
Average FB ad price ($/1000 impressions) 12 -2 -15%
Average IG ad price ($/1000 impressions) 11 -3 -28%
B. Surplus
Consumer surplus ($/user-year) 3,244 -28.6 -0.9%
Advertiser surplus ($/user-year) 242 77.0 31.8%
if no duplication loss 242 155.9 64.4%
duplication loss ($/user-year) - 78.9 -32.6%
Advertiser + consumer surplus ($/user-year) 3,486 48.3 1.4%
Platform surplus: FB ($/user-year) 422 -28.6 -6.8%
Platform surplus: IG ($/user-year) 296 -81.8 -27.7%
Total surplus ($/user-year) 4,082 -36.0 -0.9%




Sensitivity analysis



ity analysis: setup

= Change one parameter x, hold all others at estimated values
= Find merged and separated equilibria

= At each value of x, compute:

Total surplus effect of separation

Baseline total surplus



How user diversion parameter changes total surplus effect of separation
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How user ad aversion ges total surplus effect of separation
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How user overlap changes total surplus effect of separation
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How duplication loss changes total surplus effect of separ
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Recap:

= Empirically tractable model capturing effect of digital media mergers on ad load
= Data and counterfactuals help quantify some effects of proposed FB-1G separation:
= User side less relevant: users inelastic to ads, (short-run) diversion ratios quite small

= Lower ad prices = large transfer from FB/IG to advertisers
= Wasteful duplication = large potential gain from coordinating ad targeting across independent

platforms
= Total surplus effects small; sign flips easily at plausible alternative parameters



Conclusion

Recap:
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= Data and counterfactuals help quantify some effects of proposed FB-1G separation:

= User side less relevant: users inelastic to ads, (short-run) diversion ratios quite small
= Lower ad prices = large transfer from FB/IG to advertisers
= Wasteful duplication = large potential gain from coordinating ad targeting across independent

platforms
= Total surplus effects small; sign flips easily at plausible alternative parameters

Limitations:

= Theory model assumptions: orthogonality conditions
= Empirical limitations: diversion ratio from six-week experiment, infer (instead of estimate)
advertiser demand elasticity, ...
= Consider only effects of merger/separation through ad load and duplication
= Many other effects: quality/privacy, platform/advertiser entry, ad targeting/attribution systems
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