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Simplified Ads ML stack: LLM mainly impacts early part, LEM dominates late part

User Query Model Name Problem Model
l Category Type
. Search Query Intent [~ ) [ LLM' ]
Interpret Understand user's query and context AUML for NL LR
GT°: human
Target + Find all ads i A
potentially relevant to the — : ratin [ LLM’ ]
Retrieve query (primarily advertiser focused) Eamgeting + Baireval i 9) y
Relevance Remove poor quality / irelevant ads pRel (relevance) g [ LLM’ ]
Filter (primarily user focused) SE D
. . £ES
Creative Create customized ad compositions, il " OB i
enable rich formats for verticals %E- 2883 [ LEM ]
- _l
g C = o=
Bidding Set bids for auto-bidding advertisers PUYRiphaveEion  SE3
=<8<] [ LEM J
' CTR, pGC (click @ ML for h
Auction Rank ads based on LTV = revenue + user P i i Optimization
+ Format impact + advertiser value quality) . [ LEM ]
(GT: user
i e response) n
1. LLM for professorfteacher, smaller models for student
Search Ads 2 NLU = Natural Language Understanding

3. GT = Ground Truth
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LEMs drive 85-90% incremental LT-RPM of Ads. They are critical for Ads and Google.

Engagement Predictions
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' User Actions Automatic Bidding User Experience :
| |
I
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| Text / image ads click-throughs - Advertiser-reported conversions - Goodclick: whether users will :
i Video view-throughs - conversion values stay on a landing page: modify |
: App clicks / downloads - In-app /in-store purchases auction weight based on GC :
: - Relevance of {query, ad} pairs |
o ] :
Resource Efficiency Spam Detection Signal Generation
Retrieve likely auction winners - Catch anomalous click and - Privacy-safe user behavior
- Filter queries without ads conversion patterns embeddings
Save resources on low revenue - Detect out-of-distribution clicks - X-MEN: Co-trained query and
queries and click durations creative embeddings
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