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INTRODUCTION

The general search engine has revolutionized how we live. Information that once took
hours or days to acquire can now be found in an instant on the internet with the help of a general
search engine. General search engines use powerful algorithms to create what seems like magic.
Enter a search query, and the general search engine will retrieve, rank, and display the websites
that provide the exact information the user seeks at that very moment. And it all happens in the
blink of an eye.

General search engines make money by selling digital advertisements. Type the words
“running shoes” into a general search engine, and sellers of running shoes will compete with one
another in a split-second auction to place an advertisement on the results page, which if clicked
takes the user directly to the seller’s website. This is a highly effective way of reaching consumers.
It is also an incredibly lucrative business. In 2021, advertisers spent more than $150 billion to
reach users of general search engines.

For more than 15 years, one general search engine has stood above the rest: Google. The
brand is synonymous with search. Once a scrappy start-up founded by two Stanford University
students in a rented garage, Google is now one of the world’s most valuable companies. Its parent
company, Alphabet Inc., today has a market capitalization (the value of its outstanding shares of
stock) of more than $2 trillion. Much of that value is due to Google’s extremely profitable
advertising business.

Google’s dominance has gone unchallenged for well over a decade. In 2009, 80% of all
search queries in the United States already went through Google. That number has only grown.
By 2020, it was nearly 90%, and even higher on mobile devices at almost 95%. The second-place

search engine, Microsoft’s Bing, sees roughly 6% of all search queries—84% fewer than Google.
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Google has not achieved market dominance by happenstance. It has hired thousands of
highly skilled engineers, innovated consistently, and made shrewd business decisions. The result
is the industry’s highest quality search engine, which has earned Google the trust of hundreds of
millions of daily users.

But Google also has a major, largely unseen advantage over its rivals: default distribution.
Most users access a general search engine through a browser (like Apple’s Safari) or a search
widget that comes preloaded on a mobile device. Those search access points are preset with a
“default” search engine. The default is extremely valuable real estate. Because many users simply
stick to searching with the default, Google receives billions of queries every day through those
access points. Google derives extraordinary volumes of user data from such searches. It then uses
that information to improve search quality. Google so values such data that, absent a user-initiated
change, it stores 18 months-worth of a user’s search history and activity.

The distribution agreements benefit Google in another important way. More users mean
more advertisers, and more advertisers mean more revenues. As queries on Google have grown,
so too has the amount it earns in advertising dollars. In 2014, Google booked nearly $47 billion
in advertising revenue. By 2021, that number had increased more than three-fold to over
$146 billion. Bing, by comparison, generated only a fraction of that amount—Iess than $12 billion
in 2022.

For years, Google has secured default placements through distribution contracts. It has
entered into such agreements with browser developers, mobile device manufacturers, and wireless
carriers. These partners agree to install Google as the search engine that is delivered to the user

right out of the box at key search access points.
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Google pays huge sums to secure these preloaded defaults. Usually, the amount is
calculated as a percentage of the advertising revenue that Google generates from queries run
through the default search access points. This is known as “revenue share.” In 2021, those
payments totaled more than $26 billion. That is nearly four times more than all of Google’s other
search-specific costs combined. In exchange for revenue share, Google not only receives default
placement at the key search access points, but its partners also agree not to preload any other
general search engine on the device. Thus, most devices in the United States come preloaded
exclusively with Google. These distribution deals have forced Google’s rivals to find other ways
to reach users.

Google’s dominance eventually attracted the attention of antitrust enforcers—the
U.S. Department of Justice and nearly every state’s Attorney General. They homed in on Google’s
distribution agreements and in late 2020 filed two separate lawsuits alleging that the agreements
and certain other conduct violate Section 2 of the Sherman Act. According to their complaints,
Google has unlawfully used the distribution agreements to thwart competition and maintain its
monopoly in the market for general search services and in various online advertising markets.

The proceedings that followed have been remarkable. Discovery began in December 2020
and concluded in March 2023. Millions of pages exchanged hands, Google produced petabytes of
data, and the parties deposed dozens of witnesses, including high-ranking executives at some of
the world’s largest technology companies. The court held a nine-week bench trial starting in
September 2023. It heard from dozens of live witnesses, including multiple experts, and admitted
over 3,500 exhibits. After receiving extensive post-trial submissions, the court held closing

arguments over two days in early May 2024. The lawyering has been first rate throughout.
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After having carefully considered and weighed the witness testimony and evidence, the
court reaches the following conclusion: Google is a monopolist, and it has acted as one to maintain
its monopoly. It has violated Section 2 of the Sherman Act.

Specifically, the court holds that (1) there are relevant product markets for general search
services and general search text ads; (2) Google has monopoly power in those markets;
(3) Google’s distribution agreements are exclusive and have anticompetitive effects; and
(4) Google has not offered valid procompetitive justifications for those agreements. Importantly,
the court also finds that Google has exercised its monopoly power by charging supracompetitive
prices for general search text ads. That conduct has allowed Google to earn monopoly profits.

Other determinations favor Google. The court holds that (1) there is a product market for
search advertising but that Google lacks monopoly power in that market; (2) there is no product
market for general search advertising; and (3) Google is not liable for its actions involving its
advertising platform, SA360. The court also declines to sanction Google under Federal Rule of
Civil Procedure 37(e) for its failure to preserve its employees’ chat messages.

This decision is organized as follows. The court begins with a brief procedural history.
It then sets forth findings of fact. They are followed by the court’s conclusions of law regarding
the challenged distribution agreements. The court first addresses market definition and monopoly
power, then the exclusionary nature of the conduct (including the contracts’ exclusivity), and
finally the agreements’ anticompetitive effects and Google’s procompetitive justifications for
them. A discussion of the SA360-related conduct follows. The opinion ends with brief sections
on anticompetitive intent, as well as Plaintiffs’ request for sanctions. The court has included as an

Appendix a list of the names and titles of all witnesses whose testimony is cited in the decision.
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PROCEDURAL HISTORY

On October 20, 2020, the U.S. Department of Justice, joined by 11 States
(“U.S. Plaintiffs”), commenced United States v. Google, 20-cv-3010 (APM). See Compl.,
ECF No. 1. Pursuant to authority conferred by 15 U.S.C. § 4, U.S. Plaintiffs alleged that Google
had violated Section 2 of the Sherman Act by unlawfully maintaining its monopoly in three product
markets by entering into exclusive agreements to secure default distribution on nearly all desktop
and mobile devices in the United States. See generally Am. Compl., ECF No. 94. The alleged
markets are general search services, search advertising, and general search text advertising. Id. 9
88—107. U.S. Plaintiffs advanced three Section 2 claims, each corresponding to an alleged market.
Id. 99 173-193. They sought a finding of liability, an injunction against the challenged conduct,
and structural relief necessary to cure any resulting anticompetitive effects. Id. g 194.

On December 17, 2020, 38 States (‘“Plaintiff States”) joined together to bring State of
Colorado v. Google, 20-cv-3715 (APM) [hereinafter Colorado v. Google Docket]. They filed suit
pursuant to Section 16 of the Clayton Act, 15 U.S.C. § 26, in their sovereign or quasi-sovereign
capacities as parens patriae on behalf of the citizens, general welfare, and economy of each of
their states. The Colorado complaint adopted the allegations in the U.S. Plaintiffs’ complaint but
supplemented it in three ways. Compl., Colorado v. Google Docket, ECF No. 3 [hereinafter
Colorado Compl.]. First, Plaintiff States alleged a third advertiser-side market for general search
advertising but not one, as U.S. Plaintiffs had, for search advertising. Id. 9 56 n.3, 82-89.
Second, they asserted exclusionary conduct by Google that targeted specialized vertical providers,
or SVPs. Id. 9 168-189. Third, Plaintift States claimed that Google had engaged in further

exclusionary conduct by using its proprietary advertising platform, SA360, to harm competition
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in all proposed markets. Id. ] 144-167. Plaintiff States similarly sought declaratory and
injunctive relief. /d. § 233.

On January 7, 2021, upon Plaintiff States’ motion, the court consolidated the two cases for
pretrial purposes, including discovery. Order, Colorado v. Google Docket, ECF No. 67. The court
subsequently consolidated the cases for trial as well. See Status Conf. Tr., ECF No. 609, at 10-14.
The parties also jointly asked to bifurcate the liability and remedies phases, and the court agreed
to do so. See Order, ECF No. 264.

Discovery closed on February 23, 2023. Soon after, U.S. Plaintiffs moved for sanctions
under Rule 37(e) for Google’s failure to preserve relevant chat messages among its employees.
Pls.” Mot. for Sanctions, ECF No. 512. The court deferred ruling on the motion pending the
presentation of evidence relevant to that issue at trial. Order, ECF No. 610, at 2.

Google also moved for summary judgment in both cases. See ECF Nos. 451, 452. The
court granted in part and denied in part Google’s motions. It entered judgment for Google as to
U.S. Plaintiffs’ claims related to Android Compatibility Commitments and Anti-Fragmentation
Agreements, Google’s voice-activated assistant and other “Internet-of-Things” devices, and the
Android Open-Source Project. See United States v. Google LLC, 687 F. Supp. 3d 48, 78-84, 85—
87 (D.D.C. 2023). It also entered judgment in favor of Google on Plaintiff States’ theory that
Google’s targeting of SVPs caused anticompetitive effects in the proposed markets. Id. at 78—83.
The court permitted the remaining claims to proceed to trial.

Trial commenced on September 12, 2023. Both sides presented exhaustive evidence in
support of their various claims and defenses. Dozens of witnesses, including numerous Google

employees, third-party witnesses, and several experts, testified live and were subject to lengthy
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cross-examination. The parties entered thousands of exhibits and designated certain deposition
testimony into the trial record. Trial concluded just over nine weeks later on November 16, 2023.

Following trial, each group of Plaintiffs and Google filed separate post-trial briefs, as well
as affirmative and responsive proposed findings of fact and conclusions of law. Those submissions
ran into the thousands of pages. Finally, the court held two days of closing arguments on May 2
and 3, 2024.

FINDINGS OF FACT

I PARTIES AND RELEVANT NONPARTIES

A. Parties

1. Plaintiff United States of America, along with Plaintiffs Arkansas, California,
Florida, Georgia, Indiana, Kentucky, Louisiana, Michigan, Mississippi, Missouri, Montana, South
Carolina, Texas, and Wisconsin—U.S. Plaintiffs—filed the lawsuit captioned United States v.
Google, 20-cv-3010 (APM). See Am. Compl. at 2-3.

2. Separately, Plaintiffs Colorado, Nebraska, Arizona, lowa, New York, North
Carolina, Tennessee, Utah, Alaska, Connecticut, Delaware, District of Columbia, Guam, Hawaii,
Idaho, Illinois, Kansas, Maine, Maryland, Massachusetts, Minnesota, Nevada, New Hampshire,
New Jersey, New Mexico, North Dakota, Ohio, Oklahoma, Oregon, Pennsylvania, Puerto Rico,
Rhode Island, South Dakota, Vermont, Virginia, Washington, West Virginia, and Wyoming—
Plaintiff States—filed the lawsuit captioned State of Colorado v. Google, 20-cv-3715 (APM).
See Colorado Compl.

3. Alphabet Inc. is the California-based parent company of a collection of businesses,

the largest of which is Defendant Google LLC (Google). UPX8085 at 851.! Google was founded

! This opinion uses the last three digits of Bates numbers on an exhibit to cite the specific pages that support a finding
of fact.
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in 1998 by two students from Stanford University, Larry Page and Sergey Brin, who left school to
create Google, which is a general search engine (GSE). Trial Tr. at 7292:21-7293:1 (Raghavan)
[hereinafter Tr.]. A GSE is software that produces links to websites and other relevant information
in response to a user query. See infra Part Il. What started in a rented garage is today one of the
world’s largest companies. The Chief Executive Officer (CEO) of Alphabet and Google is Sundar
Pichai. Tr. at 7638:2-12 (Pichai).

4. Although Google began as a GSE, today its core services include a suite of
applications widely used on mobile and desktop devices, including Gmail, Google Drive, Google
Maps, Google Photos, Google Play, and YouTube. /d. at 7717:2-12 (Pichai); UPX8085 at 852.

5. In 2008, Google developed Android, an open-source operating system for mobile
devices. See Tr. at 7652:1-7653:11 (Pichai). An open-source system allows third-party
developers to create new smart devices and technologies by customizing the Android system to
the device or technology. See id. at 7653:2-3 (Pichai) (“['Y]ou can just take the open source project
and do whatever you want with it without ever talking to Google”); id. at 9414:25-9415:3
(Rosenberg) (“Being open source, [Android is] customizable. It [i]s something that someone could
take with its underlying capabilities and then build on top of and add capabilities to.”). Today,
hundreds of millions of mobile devices in the United States run on the Android operating system.
UPX639 at 266.

6. Also in 2008, Google launched Chrome, a web browser. Tr. at 7646:5-7 (Pichai).
A web browser is software that allows users to access websites on the internet, among other things.
See M. Baker Dep. Tr. at 23:1-27:8. Chrome was designed to increase the speed and seamlessness

of web navigation by users. Tr. at 7649:11-7650:2 (Pichai). “Chromium is the underlying engine
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which powers Chrome,” and it is fully open source, like Android. /d. at 7648:21-7649:5 (Pichai).
Google is the default search engine on Chrome. Id. at 7650:5-9 (Pichai).

7. Google also acquired an online advertising platform, DoubleClick, in 2008, which
it developed into what today is known as SA360. /d. at 1235:5-12 (Dischler); PSX1109. SA360
is a search engine marketing tool, which allows advertisers to purchase digital advertisements
across multiple platforms. Tr. at 1234:2—1235:4 (Dischler); see also infra Section V.G.

8. In 2022, Google reported Search+ revenues over $162 billion. UPX8085 at 879,
899 (including “other Google owned and operated properties like Gmail, Google Maps, and
Google Play”). Between 2014 and 2021, Google’s Search+ revenues more than tripled, with gross
margins ranging from 76-82% annually. See UPX7002.A. The vast majority of Alphabet’s
revenues (nearly 80%) come from digital advertisements, and historically the largest component
has been ads displayed on Google’s search engine results page. See UPX8085 at 878—89; UPX342
at 824 (attributing approximately 66% of the “company’s revenue and $ growth for 10+ years” to
search advertising).

B. Key Third Parties

0. Apple Inc. is a California-based company that “designs, manufactures[,] and
markets smartphones, personal computers, tablets, wearables[,] and accessories, and sells a variety
of related services.” UPX8105 at 172, 175. Those products include the iPhone, iPad, and Mac
personal computers (PCs). Id. at 175. Each of these devices runs on an Apple-developed,
proprietary operating system: 1OS for iPhones, iPadOS for iPads, and macOS for Mac computers.
Id. Unlike Android, Apple’s operating systems are not open source. See Tr. at 9841:25-9842:5

(Murphy). Apple’s products all come preloaded with its proprietary web browser, Safari. Id. at
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632:9-10 (Rangel). In 2022, Apple’s market capitalization was at least $2.8 trillion. UPX8105 at
173.

10.  Microsoft Corporation is a Washington-based company whose products include
an operating system called Windows, a web browser called Edge, and various devices, including
PCs and tablets. UPX8094 at 517, 521, 530-31. In 1998, Microsoft licensed a third-party GSE,
MSN Search, for use on its devices. Tr. at 3545:11-21 (Nadella). In 2005, Microsoft created its
own GSE, which was then known as Live Search. Id. at 3547:3-24 (Nadella). In 2009, Microsoft
launched Bing, a GSE. Id. at 3548:4-5 (Nadella). Microsoft has invested nearly $100 billion into
search over the past two decades. Id. at 3510:3-7, 18-21 (Nadella). Bing’s search and news
advertising revenue totaled $11.6 billion in 2022. See UPX8094 at 612. The CEO of Microsoft
is Satya Nadella. Tr. at 3487:2-6 (Nadella). Microsoft’s revenues in 2022 were over $198 billion,
with a market capitalization of $2.5 trillion. UPX8094 at 559, 517.

11.  Mozilla Corporation is a California-based company that developed an open-
source web browser called Firefox for both desktop and mobile devices. JX31 at 612, 633. Today,
Mozilla’s share in the desktop browser market is about 10% and negligible in the mobile market.
M. Baker Dep. Tr. at 127:24-128:8, 134:9-20. In 2018, Mozilla generated $435 million in
revenues. Id. at 285:12-16 (discussing UPX979 at 414).

12.  DuckDuckGo (DDG) is Pennsylvania-based web services company founded in
2008. Tr. at 1937:4-7 (Weinberg). It offers a product that is an integrated browser and GSE. /d.
at 1962:6-12, 1963:3-16 (Weinberg). Gabriel Weinberg is the founder and CEO of DDG. /d. at
1937:2-3 (Weinberg). DDG does not produce its own search results or search advertisements.

It syndicates both from Microsoft. Id. at 3510:8-11, 3520:13-22 (Nadella). DDG attempts to

10
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differentiate itself from other GSEs through a focus on user privacy. E.g., id. at 1937:14-20,
2150:13-18 (Weinberg).

13.  Yahoo is a California-based provider of general search services and was an early
market leader in general search. UPX1053 at 121; Ramalingam Dep. Tr. at 23:2-12. In 1998, the
year that Google was founded, Yahoo already had hundreds of millions of users. UPX1053 at 121.
By 2009, however, Yahoo had stopped crawling the web and producing its own search results.
Instead, it reached a data-sharing and syndication agreement with Microsoft, which provided that
the two companies would combine their search engine user data (primarily to compete with
Google) and, going forward, Yahoo’s search results would be delivered by Bing. See DX271;
Tr. at 3520:13-3522:9 (Nadella). Yahoo also has popular subject-specific, or “vertical,” products,
such as Yahoo Sports and Yahoo Finance. Ramalingam Dep. Tr. at 24:14-25:11.

14.  Neeva was a California-based company incorporated in 2017 that introduced a new
GSE in 2019. Tr. at 3670:1-5, 3670:24-3671:1 (Ramaswamy). Neeva was founded by Dr. Sridhar
Ramaswamy, a veteran Google Search executive. /d. at 3667:3-3669:14 (Ramaswamy). One of
Neeva’s distinguishing features was that it was a subscription-based service that did not serve
advertisements. Id. at 3675:22-3679:16 (Ramaswamy). Although Neeva initially licensed Bing’s
search infrastructure to respond to all queries, by 2022 Neeva responded to about 60% of queries
using its own systems, relying on Bing for the remainder. /d. at 3739:14-16, 3776:14-21
(Ramaswamy). In May 2023, Neeva shut down and was acquired by Snowflake Inc., an enterprise
data company. Id. at 3675:1-6 (Ramaswamy). It no longer exists as a GSE. Id. at 3675:5-19
(Ramaswamy).

15.  Branch is a California-based software company that was founded by Stanford

graduate students in 2013. [Id. at 2892:7-24 (Austin). Branch created a search engine for

11
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applications using “deep linking” technology, which allows users to search across pages of mobile
applications on a particular device and navigate to relevant application results. Id. at 2893:18—
2894:18, 2897:3-15 (Austin). This “app search engine” required “work[ing] individually with
every app company [to] get them to send [] the actual pages inside of the app,” which entailed
“build[ing] the one-on-one relationship with the app [and] hav[ing] them develop, write custom
code.” Id. at 2898:2-9 (Austin). Unlike a GSE, Branch’s product does not index the web and
(in its presently deployed version) does not deliver web results. Id. at 2957:3-15, 2956:16-24
(Austin); see also infra Section VI.B.2.d.

16. Samsung Electronics Co. Ltd. is a Korea-based original equipment manufacturer
(OEM) of smartphones and other mobile devices that run on the Android platform. See UPX639
at 266; Baxter Dep. Tr. at 34:14. Samsung devices “represent the primary competitor to the iPhone
in key monetizing regions, such as the US[.]” UPX639 at 266. Samsung develops mobile
applications that it preloads onto its devices, including a browser known as S Browser and an app
store called the Galaxy Store. Baxter Dep. Tr. at 83:10-24, 91:4-7. Samsung also invests in novel
products through its innovation arm, Samsung Next. Tr. at 4485:3-12, 4485:22-4486:14 (Chang).

17.  Motorola Mobility LLC is an Illinois-based OEM of smartphones that run on the
Android platform. JX39 at 794. Motorola and Samsung together manufacture the majority of
Android devices in the United States. Tr. at 775:2-5 (Kolotouros). Google acquired Motorola but
later sold it to Lenovo Group Ltd. Christensen Dep. Tr. at 15:12-14, 142:12-18.

18.  AT&T Mobility LLC is a Georgia-based mobile carrier that provides wireless
services that connect mobile devices to cellular networks. JX91 at 742. AT&T also sells devices
directly to consumers. Ezell Dep. Tr. at 28:4-12. Roughly 30% of the smartphones that it

distributes are Android devices. Id. at 29:8-25. The other 70% are Apple devices. Id.

12
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19. T-Mobile US, Inc. is a Washington-based mobile carrier that provides cellular
services and sells mobile devices directly to consumers. JX95 at 687-88; Tr. at 9313:24-25
(McCallister). Approximately half of the phones sold by T-Mobile run on Android, and the other
half are Apple devices. Giard Dep. Tr. at 23:16-24:7.

20. Cellco Partnership, doing business as Verizon Wireless, is a New Jersey-based
mobile carrier that provides cellular services and sells mobile devices directly to consumers. JX93
at 487-88; Tr. at 9313:24-25 (McCallister). It distributes roughly twice as many Apple devices
(70%) as Android devices (30%). Tr. at 1102:21-23 (Higgins).

II. GENERAL SEARCH ENGINES

A. Overview

21. Google, Bing, Yahoo, DDG, Ecosia, and Brave are GSEs. See, e.g., id. at 2168:1-
4 (Giannandrea); id. at 1031:2-10 (Higgins); id. at 1942:11-17 (Weinberg); id. at 8201:23-24
(Reid). There is “relatively limited [user] overlap between the general search engines.” Id. at
8728:23-24 (Israel).

22. Bing is Google’s largest general search competitor today. /Id. at 8094:8-10
(Raghavan). It is the only rival that crawls the web and generates its own search results. The next
two largest search engines, Yahoo and DDG, syndicate their search results from Bing. See id. at
3520:13-25 (Nadella).

23. By 2009, 80% of all general search queries, whether entered on a desktop computer
or mobile device, flowed through Google. Id. at 4762:4-12 (Whinston) (discussing UPXD102 at
48); e.g., UPX472; see also Tr. at 203:21-204:5 (Varian) (Google began measuring its search share
against other GSEs monthly in 2009). That percentage had increased from 80% to 89.2% by 2020.

Tr. at 4761:14-4762:8 (Whinston) (discussing UPXD102 at 47).
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24, Google’s share of search queries on mobile devices was even higher at 94.9% in
2020. Id. at 4762:19-4763:2 (Whinston) (discussing UPXD102 at 49); see also UPX476 at 668
(Google’s internal share calculation of 98% of mobile GSE queries in 2019). The percentage on
desktop devices was 84%. See UPX476 at 668.

25. Google’s second-place rival, Bing, receives roughly 6% of all search queries. Tr. at
4761:12-14 (Whinston) (discussing UPXD102 at 47). Bing (5.5%), Yahoo (2.2%), DDG (2.1%),
and other rivals (0.9%) together see less than 11% of all queries. Id. Their numbers are even
lower on mobile devices. Id. at 4762:19—4763:2 (Whinston) (discussing UPXD102 at 49) (Bing
(1.3%), Yahoo (2.1%), DDG (1.5%), and others (0.2%)). Bing’s market share has never risen
above 12%. See id. at 4762:4-12 (Whinston) (discussing UPXD102 at 48).

26.  Bing sees more desktop queries than mobile queries because it has greater
distribution on Windows desktop devices, where it is the default GSE on the preloaded Edge
browser. See id. at 3096:14-18 (Tinter).

B. How a GSE Works (Greatly Simplified)

27. “A general search engine is a tool that you use to search the worldwide web using
queries.” Id. at 2167:3-4 (Giannandrea). A GSE attempts to answer all queries by “provid[ing]
search results that are relevant to those queries.” Id. at 8093:10-12 (Raghavan); id. at 182:6-8
(Varian). “The primary source of information for Search is the web.” UPX194 at 552.

28. The first step in developing a search engine is to crawl the web. Id. at 552; Tr. at
1774:20-22 (Lehman); id. at 2206:14-15 (Giannandrea) (“[S]tep one [of] building a general search
engine would be to take a copy of as much of the web as you can.”). GSEs crawl the web using a
“crawling bot,” which “starts with a list of websites[.]” Tr. at 2206:17-20 (Giannandrea). The bot

“crawls the HTML on those websites and then it looks at the links inside of those web pages and

14
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then recursively crawls them.” Id. And, because websites “are constantly changing and the web
is constantly growing,” GSEs “constantly recrawl the web to index new content.” UPX194 at
552-53.

29. The results of the web crawling are organized into an index. An index is “a database
essentially of the whole web that’s publicly available that can be returned if [a] user asks for it.”
Tr. at 2656:17-18 (Parakhin). The development of an index is “a crucial piece of the puzzle,”
because if a site is not in the index, it will not be presented to users in response to a query. /d. at
6303:20-25 (Nayak); id. at 2210:21 (Giannandrea) (“What you include in the index matters a
lot[.]”). Thus, the more sites in an index, the better. Id. at 2212:4 (Giannandrea). Today, only
Google and Bing create fulsome web search indexes that generate accessible results. DDG indexes
portions of the web to create its own search “modules.” Id. at 1939:2-1941:16 (Weinberg). And
Apple maintains an index of about . billion websites, although it does not presently plan to use
that index to offer a results page. Id. at 2212:9-14 (Giannandrea); FOF 9§ 302.

30.  An index is only useful if the GSE understands what the user is seeking with a
query. GSEs “aim to identify spelling errors, annotate the query with synonyms, mark multi-word
concepts, generate terms related to the query, and more.” UPX213 at 715. Google does this in
many ways: through its spelling and synonyms functions, using “query-based salient terms”
(QBST) that are likely to show up in a responsive document, and semantic tools, such as query
clustering and segmentation. Id. at 715-16; see also UPX870 at .016—.017.

31. The GSE then must retrieve and rank websites responsive to the query. Common
queries can yield a nearly infinite number of potentially responsive sites, so the GSE must include
a retrieval system that narrows the volume of responsive links to tens of thousands, as opposed to

millions. Tr. at 6331:7-15 (Nayak). The GSE then must rank these several thousand results. It
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first must decide which results are worth scoring at a more granular level, and then score those
hundreds of sites to determine which top 10 or so should be surfaced to the user. Id. at 6331:13—
6332:11 (Nayak); infra Section IL.G.

32.  The above-described culling and sorting process by which a GSE produces search

results is illustrated below:

UNIVERSE OF AVAILABLE
INFORMATION SOURCES

INFORMATION
INDEXED

INFORMATION
RETRIEVED

RANKING
Several

Hundred

Tens of
Thousands

Hundreds
of Billions

Trillions

DXDI17 at 2.

C. Types of Queries

33. A GSE can supply information from a broad variety of sources, covering nearly
any topic. Tr. at 8708:16-20 (Israel) (agreeing that GSEs “can handle virtually any type of query”).
Thus, it is “the first place that you can turn to,” and “a place that you go to for the vast majority of
your information needs.” Id. at 3670:6-18 (Ramaswamy); see also id. at 6511:11-23 (Whinston)
(same); id. at 7027:23-25 (J. Baker) (“[A] general search user can get satisfactory responses to

multiple queries from multiple sources, all without switching sites.”); id. at 10471:17-25 (Oard)
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(“[M]ental process is costly[] and . . . people may just not know about where things are.”); cf. id.
at 8717:17-18 (Israel) (“If I don’t know the best source, I may have to try various ones.”).

34. Google classifies its queries by subject matter, and it has developed more than two
dozen “level-one” classifications. Id. at 7029:2-16 (J. Baker) (discussing PSDX11 at 17). Users
tend to use a GSE for a short period of time to search for a particular topic and then allow time to
pass before using a GSE to search for a different topic. Put differently, users do not typically
search multiple different subject matters during an unbroken time period. /d. at 8419:9-15 (Israel)
(discussing DXD29 at 25) (78% of users searched within only one vertical in a short period). Yet,
if viewed over a longer period, users frequently turn to GSEs to search for a broad variety of topics.
See id. at 7029:17-7031:11 (J. Baker) (discussing PSXDI1 at 19) (showing based on Google
sessions data from 2019 and 2021 that nearly 65% of “sessions,” defined in the study as a 24-hour
period, involved users searching in more than one classified segment).

35.  Many users begin their online information gathering journeys on GSEs. An
analysis by U.S. Plaintiffs’ expert Dr. Michael Whinston found that 77% of search sessions on
Windows desktop devices began on GSEs. Id. at 4614:12-24 (Whinston). That 77% figure is
arguably lower on mobile devices, on which users are more likely to start searches directly within
an application instead of a GSE. See id. at 5875:19-5876:9 (Whinston).

36. There are two general types of queries on GSEs: noncommercial and commercial.

37. A noncommercial query is one in which the user seeks to retrieve information that
the GSE does not attempt to monetize by delivering a search advertisement. 80% of Google’s
queries are noncommercial in nature. Id. at 8396:16-8398:17 (Israel); UPX10 at 053 n.6.

38. Commercial queries, as the name implies, are queries that the GSE perceives are an

expression of commercial intent by the user and constitute the remaining 20% of Google’s queries.
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Tr. at 8396:16-8398:17 (Israel); UPX10 at 053 n.6. Typically, such a query seeks information on
aproduct or a service. GSEs often serve advertisements on a search engine results page in response
to a commercial query. See infra Section V.A.1. Like Google, only about 20-30% of Bing’s
queries are commercial and show ads. Tr. at 3645:13-3646:2 (Nadella).

39.  Navigational queries, which can be either commercial or non-commercial, are a
type of query that reflects a user’s intent to navigate directly to a particular website. /d. at 185:11-
19 (Varian). GSEs may or may not serve ads on a navigational query. An example of a
navigational query is “Amazon,” which may express the user’s intent to go to Amazon.com.
See id. at 8721:12-13 (Israel) (“[O]ne use of a general search engine[] is as this vehicle to take me
to other sites.”). Users often enter navigational queries. In fact, at a given time, Google’s top five
queries by query volume are navigational queries, UPX342 at 859, and nearly 12% of all Google
queries are navigational queries, Tr. at 8748:22—8749:1 (Israel) (calculation reflected in Whinston
Expert Report at 64); id. at 8748:25-8749:1 (Israel) (the volume of navigational queries is
“significant”). Navigational queries are unique to GSEs, because only a GSE’s results page
supplies a user with organic links used to navigate to another website. See id. at 4616:23-25
(Whinston) (specialized vertical providers are “not sending you off to other sites” because “they
don’t have a broad index of the web”); see infra Section I[V.A.

40. The number of general search queries has grown dramatically over the last decade,
especially on mobile devices. See Tr. at 8442:17-8443:2 (Israel) (discussing DXD29 at 45)
(“[O]utput is more than double over this 10-year time period.”); id. at 7248:4-10 (J. Baker)

(discussing PSXD12).
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D. Search Engine Results Page

41. GSEs produce information responsive to a query on a search engine results page,
or SERP. The SERP “provid[es] links to websites drawn from a broad index of the web as well
as provid[es] additional information[.]” Id. at 4610:21-22 (Whinston); id. at 7026:20-22 (J.
Baker).

42, Most SERPs contain some mixture of advertisements, organic links, and vertical

offerings. A sample SERP is illustrated below.
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UPX1 at 533.
43. Organic links, or “blue links,” are unpaid search results that allow a user to navigate

directly to a website. Tr. at 2221:15-19 (Giannandrea); id. at 6509:25-6510:1 (Nayak). A GSE
determines which links to present by sorting through indexed webpages and presenting relevant

results. See UPX8104 at 165; see also supra Section 11.B; infra Sections I1.G & II.H.
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44.  Paid advertisements are typically generated in response to a commercial query and
usually appear at the top of a SERP. See UPXI at 533. Multiple types of advertisements can
appear on a SERP, but the two primary ones are general search text ads (which resemble organic
results but are labeled “sponsored” on Google) and shopping ads (which typically consist of a
product photograph, vendor identity, and price information). See infra Section V.A.1.

45.  Avertical offering is a category of specialized information that is accessible to users
without leaving the SERP. Tr. at 2336:14-16 (Giannandrea); id. at 6509:7-21 (Nayak). Examples
of verticals include information about flights, hotels, and restaurants. Such information is usually
acquired from third parties and is referred to as “structured data.” Id. at 8224:18-8225:6 (Reid).
Structured data can come from several sources: specialized vertical providers (like online travel
sites), users, merchants, or GSE employees in the field. /d. Much of “th[is] information is not
even on the web.” Id. at 8224:24-25 (Reid). Another example of structured data is a “knowledge
graph,” which is a database containing useful information about people, places, and things, as well
as the connections among them. See Moxley 30(b)(1) Dep. Tr. at 17:17-20; UPX1 at 533.

46. GSEs enter into data-sharing agreements with partners (usually specialized vertical
providers) to obtain structured data for use in verticals. Tr. at 9148:2-5 (Holden) (“[W]e started
to gather what we would call structured data, where you need to enter into relationships with
partners to gather this data that’s not generally available on the web. It can’t be crawled.”). These
agreements can take various forms. The GSE might offer traffic to the provider in exchange for
information (i.e., data-for-traffic agreements), pay the provider revenue share, or simply
compensate the provider for the information. /d. at 6181:7-18 (Barrett-Bowen).

47.  As of 2020, Microsoft has partnered with more than 100 providers to obtain

structured data, and those partners include information sources like Fandango, Glassdoor, IMDb,
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Pinterest, Spotify, and more. DX1305 at .004, 018—.028; accord Tr. at 6212:23—-6215:10 (Barrett-
Bowen) (agreeing that Microsoft partners with over 70 providers of travel and local information,
including the biggest players in the space).

48.  In some limited instances, providers have expressed discomfort with new or
continued partnerships with Bing due to its smaller scale. Tr. at 6187:20-24 (Barrett-Bowen). For
example, -, an online travel company, refused to share its information with Bing given its
limited distribution. /d. at 6188:5-10 (Barrett-Bowen). Bing, however, has data agreements with
other travel providers, including major airlines and platforms like Booking.com, Expedia, and
TripAdvisor. Id. at 6212:25-6213:11, 6214:1-2 (Barrett-Bowen); see id. at 2678:5-9 (Parakhin);
DX1305 at .018-.028. On another occasion, -, a provider of - information, asked for a
financial commitment from Bing, as the amount of traffic provided through the existing Bing-
data-for-traffic agreement was insufficient. See generally Tr. at 6198—6204 (Barrett-Bowen).
Bing did not agree to - terms, in part due to Bing’s budgetary constraints, and that partnership
ceased. Id. at 6204:13-17 (Barrett-Bowen).

49.  As a third example, Bing displays - information from a single partner—
- The “sole reason” for this is Bing’s small scale. /d. at 6190:4-12 (Barrett-Bowen). Since
the- industry “is just not a big category” for Bing, it makes sense for Bing to partner with
a single provider to obtain as much data as possible, rather than “fragment[] it amongst other
partnerships[.]” Id. at 6190:14-23 (Barrett-Bowen).

E. The Expense of Developing and Maintaining a GSE

50. Constructing a GSE is an extremely capital- and human-resource intensive

endeavor. See id. at 4765:17-20 (Whinston); id. at 3700:14-16 (Ramaswamy) (describing the
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building of a search index as a “Herculean problem”). Developing just the technical infrastructure
alone requires billions of dollars. /d. at 1651:12-25 (Roszak).

51. A competitive analysis performed by Google illustrates the point. In late 2020,
Google estimated how much it would cost Apple to create and maintain a GSE that could compete
with Google. Google “estimate[d] that the total capital expenditures required [for Apple] to
reproduce [Google’s technical] infrastructure dedicated to search would be in the rough order of
$20[ billion].” UPX2 at 392-93; Tr. at 1644:8-20 (Roszak). Google further estimated that, if
Apple needed only half of Google’s infrastructure to produce a competitive GSE, it would have to
spend $10 billion to get it off the ground, plus $4 billion annually in technical infrastructure. UPX2
at 393. On top of that, if Apple could sustain a business with only one third of Google’s
engineering and product management costs, it still would cost Apple $7 billion annually.
Seven billion dollars was equal to more than 40% of Apple’s total research and development
expenditure in 2019. Id.

52. The cost of maintaining a fully-integrated GSE once built runs into the billions of
dollars. In 2020, Google spent $8.4 billion to operate its search engine (excluding revenue share
payments). This expense is attributable to a variety of inputs. By way of example, the “petabytes”
of user data that Google maintains are “expensive to store[.]” Tr. at 7824:2-3 (Fox); id. at 6337:20-
21 (Nayak) (“[T]he cost of processing the data goes up if we’re talking about large amounts of
data.”). Certain highly effective ranking mechanisms, such as artificial intelligence-driven models,
are computationally more expensive than others because they are costly to train and require
significant engineering capabilities. See id. at 1931:17-20 (Lehman); id. at 6447:11-16, 6452:1-8,

6452:15-19 (Nayak); id. at 8278:15-18, 8281:13-24 (Reid).
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53.  Adding features to the SERP also dramatically increases costs. UPX266 at 985
(explaining that “[f]eatures are even more incrementally expensive,” such as including web search
and video search on a single SERP, which costs about five times more per query than web search
alone). There are many other contributing costs.

54.  Apple itself has estimated that it would cost $6 billion annually (on top of what it
already spends developing search capabilities) to run a GSE. Tr. at 2295:9-16 (Giannandrea);
UPX460 at 177.

55.  But building and maintaining a GSE is only half of the cost equation. Monetizing
a GSE is also an expensive proposition. In 2020, Google spent $11.1 billion to operate its search
ads business. By comparison, it spent $8.4 billion on search (excluding revenue share payments).
Tr. at 4764:12-20 (Whinston) (discussing UPXD102 at 52). In 2020, Bing earned only $7.7 billion
total in search ads revenue. Id. at 4765:4-6 (Whinston) (discussing UPXD102 at 52).

56.  Asresult of the extraordinary resources required to build, operate, and monetize a
GSE, venture capitalists and other investors have stayed away from funding new search ventures.
Id. at 2261:11-19, 2268:6-7 (Giannandrea) (stating that “a startup could not raise enough money
... to build a very good, large-scale search engine” because “to build a competitive project is very
expensive”); UPX240 at 507 (internal Apple document written by Giannandrea stating that “the
reason a better search engine has not appeared is that it’s not a [venture capital] fundable
proposition even though it’s a lucrative business™); Tr. at 3510:24-3512:7 (Nadella) (describing
Silicon Valley’s view of venture funding of search as the “biggest no fly zone”).

57.  New investment has not poured in despite the promise of high profit margins in

general search. See UPX635 at 352 (Apple executive noting that “there aren’t so many businesses
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on the planet that have such high marginal profit[] on incremental revenues”); FOF q 8 (describing
Google’s revenues).

F. GSE Distribution

58. Search providers have multiple channels to make accessible, or distribute, their
GSE to users on mobile and desktop devices. They include but are not limited to: (1) the search
bar integrated into browsers; (2) search widgets on Android device home screens; (3) search
applications; (4) preset bookmarks within the default browser; (5) downloading an alternate
browser; and (6) direct web search (i.e., navigating to www.google.com or www.bing.com). These
channels of distribution are known as search access points.

1. Default Distribution

59. The most efficient channel of GSE distribution is, by far, placement as the
preloaded, out-of-the-box default GSE. That access point varies by device. On Apple products,
it is the integrated search bar in the Safari browser (and to some extent, Apple’s voice assistant,
Siri, and on-device search, Spotlight). Tr. at 632:9-10 (Rangel); infra Section VI.A.l.a.
On Android devices, it is the search widget (prominently displayed at the center of the device’s
home screen) and the search toolbar in the Chrome browser. See infra Section VL.B.1. The
Chrome browser typically appears on the home screen of Android devices either in the “hotseat”™—
that is, the row of applications at the bottom of the home screen—or in a folder on the home screen
along with other Google applications. Tr. at 797:7-17 (Kolotouros); see infra Section VL.B.1.
And, on Windows desktop computers, the default access point is the integrated search bar in the
Edge browser. Tr. at 3096:14-18 (Tinter). Google is the default GSE on all of these access points

except on Edge, where the default GSE is Bing. Id. at 540:4-12, 632:6-8 (Rangel).
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60. Other browsers, which are not preloaded on devices but can be downloaded, also
use an integrated search bar. /d. at 1963:3-12 (Weinberg) (DDG); M. Baker Dep. Tr. at 189:3-12
(Firefox). Google is the current default search engine on Firefox. From 2014 through 2017 it was
Yahoo. See infra Section VI.A.2.a. On Firefox, a drop-down menu allows users to select a non-
default search provider for the next search without changing the default search engine. M. Baker
Dep. Tr. at 92:11-25. This is called the “this time, search with” feature. /d. Those options include
SVPs, like Amazon. Id. (listing Bing, Amazon, or DDG as options).

61.  Default settings can be changed by the user. On all major browsers, users can
navigate to the browser’s settings and change the default to their preferred GSE. See, e.g.,
M. Baker Dep. Tr. at 61:1-4 (Firefox); Tr. at 2630:3—-2631:15 (Cue) (discussing DXD6) (Safari);
id. at 7650:10-17 (Pichai) (Chrome). No browser allows a user to change the default GSE to a
specialized vertical provider, such as Amazon, or to a social media platform. Id. at 7426:21—
7427:4 (Raghavan).

62.  Notwithstanding the option to switch, the default remains the primary search access
point. Roughly 50% of all general search queries in the United States flow through a search access
point covered by one of the challenged contracts. See id. at 5755:6-11 (Whinston) (discussing
UPXD104 at 34-36). Of that 50%, 28% of those queries are entered into search access points
covered by the Google-Apple Internet Services Agreement, 19.4% through Google’s agreements
with Android OEMs and carriers, and 2.3% through search access points on third-party browsers,
such as Mozilla’s Firefox. See id.

63.  Another 20% of all general search queries in the United States flow through user-
downloaded Chrome, which defaults to Google. Id. at 5762:22-5763:13 (Whinston) (discussing

UPXDI104 at 37).
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64.  Thus, only 30% of queries in the United States run through a search access point
that does not default to Google. See id. at 5762:22—-5763:13 (Whinston) (discussing UPXD104 at
37). (To be clear, those 30% of searches are not all run on GSEs other than Google. A large
percentage of those searches still are entered into Google, but through channels other than the
default search access points, such as user-downloaded Google Search app or a search on
www.google.com.)

65. That users overwhelming use Google through preloaded search access points is
explained in part by default bias, or the “power of defaults.” The field of behavioral economics
teaches that a consumer’s choice can be heavily influenced by how it is presented. /d. at 526:7-21
(Rangel) (describing the concept of “choice architecture”). The consensus in the field is that
“defaults have a powerful impact on consumer decisions.” Id. at 526:22-25 (Rangel).

66.  According to U.S. Plaintiffs’ expert, Dr. Antonio Rangel, whose testimony the
court credits, “the vast majority of individual searches, or queries, are carried out [by] habit,”
because search is a high frequency activity done on a familiar device that provides an instant
response. Id. at 543:2-9 (Rangel) (“Habits develop very strongly in those situations of high
repetition and immediate feedback.”); see also id. at 543:14-19 (Rangel) (“When a consumer
encounters their devices for the first time and they start searching, they start searching with the
default search engine, which for many of them is the case. . . . If that search engine that is the
default generates adequate experiences, the consumer will get habitized to that.”). A 2020 Google
study confirmed this. A group of i0S users were asked what app they would choose to open a link
in an email: Chrome, the Google Search app, or Safari? Regardless of the option the user selected,

their leading rationale for doing so was “Habit/Regular Usage.” UPX757 at 628.
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67.  Individuals often are not aware that they are acting out of habit. Tr. at 542:4-12
(Rangel). Consequently, when users are habituated to a particular option, they are unlikely to
deviate from it. As Google’s behavioral economics team wrote in 2021: “Inertia is the path of the
least resistance. People tend to stick with the status quo, as it takes more effort to make changes.”
UPX103 at 214; see also UPX171 at 190 (2015 Google study based on 26 user interviews; almost
half of the users (12) did not notice a surreptitious change from Google to Bing on their iPhone;
“People expressed interest (but not huge urgency) to switch back to Google™); Tr. at 7677:5—
7682:19 (Pichai) (discussing UPX172, a 2005 letter from Google to Microsoft stating that “most
end users do not change defaults”).

68. Many users do not know that there is a default search engine, what it is, or that it
can be changed. Tr. at 548:24-549:3 (Rangel); id. at 9942:7-10 (Murphy); see UPX123 at 469,
485 (2007 Google study showing that the default homepage on a browser is “[c]onfigurable by
user but very few know/care to change it” and that “[u]sers do not always make an active,
deliberate choice of a” search engine); PSX216 at 126 (2016 Google-internal email identifying
“one fundamental issue [a]s that users on Edge don’t even realize they aren’t using Google”);
UPX66 at 73 (2018 Google study showing substantial user confusion regarding which browser
and GSE was in use); UPX2051 at 520 (2020 Google study showing that over half of iPhone users
in the United States were “unsure” which GSE powered Safari and concluding that users are “often
unaware they’re using Google”).

69.  Even users who “are not in this habitual mode and [] try to change the default will
get frustrated and stop the process” if there is “choice friction.” Tr. at 547:5-16 (Rangel). “Choice

friction” refers to the concept that subtle challenges or barriers make it increasingly more difficult
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to implement a change. Id. at 554:5-16 (Rangel). “[T]he more choice friction it takes to change
the defaults, the sticker the defaults are.” Id. at 554:20-21 (Rangel).

70. The amount of choice friction varies and depends on many factors. For instance,
default effects are weaker when the product is of poor quality or is unknown to users. Consumers
“start thinking about switching more if the experience is unsatisfactory” or if they have, “over
years, developed a very strong preference for a [rival] brand[.]” Id. at 548:15-20 (Rangel). By
contrast, default effects are stronger when the user is satisfied with the product. Id. at 650:22—
651:9 (Rangel).

71.  The type of device matters as well. Default effects are stronger on mobile devices,
as opposed to desktop computers, in part because of the smaller interface. Id. at 625:21-23
(Rangel); id. at 6311:1-8 (Nayak) (“I think the most salient difference between mobile and desktop
is in the user experience. . . . The mobile device has very limited real estate. . . . Whereas, the
desktop device, of course, has a lot of real estate to provide your search experience. . . . It’s just a
very different experience.”); id. at 9764:6-12 (Murphy) (“[M]obile screens are smaller, hard to
change the default, as compared to a PC where the screen is bigger[.]”); id. at 3498:14-19 (Nadella)
(“[C]hanging defaults today is . . . toughest on mobile platforms because . . . they’re locked up on
the browser that is allowed, they’re locked up with app store access. So there are many, many sort
of friction points on mobile operating systems.”). Also, switching certain default settings on an
Android device is arguably harder than on an iPhone. See UPX171 at 186 (iPhone user study
participants were “able to switch back with relatively little effort” to Google from Bing); Tr. at
559:23-561:16 (Rangel) (discussing UPXD101 at 25-35) (replacing the Google Search Widget

with Bing’s rival widget is a 10-step process).
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72. Google understands that switching on mobile is more challenging than on desktop.
To illustrate, in 2016 and 2020, Google estimated that if it lost the Safari default placement, it
would claw back more search volume on desktop than on mobile. See UPX142 at 886 (2016)
(Google would recover only 30% on i0S but 70% on MacOS); UPX148 at 826 (2020) (same,
projecting 60—80% query loss on i0S); see also UPX84 at 728 (2016) (“User behavior is more
heavily influenced by default settings on mobile and tablet[.]””); UPX139 at 119 (2020) (“People
are much less likely to change [the] default search engine on mobile.”).

73.  Google appreciates that increased choice friction discourages users from changing
the default. See UPX103 at 214 (2021 Google document from Google’s Behavioral Economics
Team stating that a “[s]eemingly small friction points in user experiences can have a dramatically
disproportionate effect on whether people drop or stick™); UPX848 at 612 (“[Y]ou want to think
about each step, as small as it might be, and see if there is a way to eliminate it, delay it, simplify
it, default it.”); UPX172 at 731 (“[O]f the tiny fraction of end users who try to change the default,
many will become frustrated and simply leave the default as originally set[.]”).

74. A GSE’s placement as the default thus drives search volume through that access
point. Tr. at 3689:21-24 (Ramaswamy) (testifying that “the convenience of easy accessibility and
tapping into . . . engrained default behaviors are the deciding factors when it comes to whether a
search engine gets lots of usage”); id. at 7674:6-7675:21 (Pichai) (“[BJecause you’re taking
existing users, and by giving them more convenient access points, you’re making them search
more. . . . Done correctly, and if you’re putting a product out in front of users which users like and
want to use, yes, defaults can make a difference.”). In 2017, over 60% of all queries entered on

Google flowed through defaults. UPX83 at 967; see id. (60% of iOS queries were through the
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Safari default, and 80% of Android queries were through defaults secured by the distribution
deals). Far fewer users search directly on Google’s website.

75. Google recognizes that securing the default placement is extremely valuable for
monetizing search queries. In 2017, Google estimated that its default placements drove over half
(then 54%) of its overall search revenue, a percentage that had grown since 2014. UPX83 at 968.
For devices manufactured by Samsung—the largest Android OEM—80% of search revenue
earned on those devices in 2016 flowed through default placements secured by the MADAs
(Chrome and the Google Search Widget). See UPX639 at 266; UPX660 at 369. In 2019, about
50% of all search revenue on Android devices flowed through the Google Search Widget.
UPXO0316 at 906. In 2020, Google’s internal modeling projected that it would lose between 60—
80% of its 10S query volume should it be replaced as the default GSE on Apple devices, UPX148
at 826, which would translate into net revenue losses between $28.2 and $32.7 billion (and over
double that in gross revenue losses), UPX1050 at 887. And in a 2015 presentation, Google
expressed confidence in its standing among Apple users, but warned that its position “is still very
vulnerable if defaults were to change.” UPX171 at 186.

76.  Neeva exemplifies the importance of search distribution through a readily
accessible channel. Neeva secured the capital and human resources needed to build a search
engine. Tr. at3671:4-3672:13 (Ramaswamy). Although it initially syndicated search results from
Bing, it eventually crawled the web, built an index, and developed a ranking model, which relied
heavily on artificial intelligence technology, to generate its own search results for about 60% of
its queries. Id. at 3775:9-3776:21,3739:14-16 (Ramaswamy). But Neeva was unable “to be even
a default provider on things like the major browsers or operating systems,” which “was what made

[its founders] conclude that it was hard to have Neeva consumer search as a viable business.” Id.
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at 3701:1-7 (Ramaswamy). The reason “why Neeva failed . . . was simply because [it] could not
get enough users to be in that state where they regularly used Neeva.” Id. at 3712:10-12
(Ramaswamy); id. at 3677:2-3, 3700:25-3701:7 (Ramaswamy) (testifying that more users on
Neeva would result in greater revenues through subscription fees); id. at 3724:18-21
(Ramaswamy) (“[I]f a well-funded and exceptionally talented team like Neeva could not even be
a provider on most of the browsers, I don’t see that as the market working.”).

2. Other Search Access Points

77. There are access points other than the default that can be used to distribute a GSE,
but those channels are far less effective at reaching users. That is due in part to users’ lack of
awareness of these options and the “choice friction” required to reach these alternatives.
FOF 99 65-73.

78. Users can download search applications on Apple devices from the App Store or
on Android devices from the Google Play Store. Tr. at 1538:1-4 (Roszak); id. at 617:15-22
(Rangel). But to reach such applications, a user would have to (1) know the application exists and
(2) download it. Those points of choice friction reduce the effectiveness of a search app as a
channel of distribution. To illustrate the point: Google receives only about 10% of its searches on
Apple devices through the Google Search App (GSA). Id. at 9758:16-9760:1 (Murphy)
(discussing DXD37 at 52); id. at 2494:22-24 (Cue) (“[M]ost people are sitting on a browser, they
don’t really want to go search on an app or a different app from that standpoint.”). (Google does
not suffer from this problem on Android devices. GSA is preloaded on all Android devices sold
in the United States.) See id. at 791:25-792:2 (Kolotouros); see also infra Section VI.B.1.

79. Google recognizes that the user-downloaded GSA is an ineffective way to reach

users. A 2018 internal study revealed that over 35% of 10S users did not know they could
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download GSA, and most of those who were aware of GSA did not want to install it. See UPX139
at 149. Over half of Safari users had not installed GSA, and of those that sad installed it, over
80% still preferred using Safari. /d. at 150.

80.  Another non-default search access point is the bookmarks page on a browser.
See Tr. at 10195:21-10196:3 (Murphy) (discussing DXD37 at 47). The Safari “Favorites” page,
for instance, contains preloaded icons to access Google, Bing, and Yahoo. /d. A user also can add
a new search engine on that page. But few consumers use this channel, as it first requires finding
the Favorites page in a new Safari tab, which requires an “extra click[.]” Id. at 10101:19-10102:21
(Murphy). Google itself receives only 10% of its searches on Safari through the bookmark. Id. at
9758:16-9760:1 (Murphy) (discussing DXD37 at 52).

81.  Users also can reach GSEs by downloading an alternative browser from an
applications store or the web. For example, a user can download Chrome, Edge, or DDG onto an
Apple device. This, too, is not an easily accessible search point, as it involves similar choice
friction as acquiring a search application. Google receives only 7.6% of all queries on Apple
devices through user-downloaded Chrome. /Id.

82.  To be sure, downloads of an alternative browser occur with greater frequency on
Windows desktop computers. On such devices, Edge is the default browser and Bing is the default
search engine. Id. at 3096:14-20 (Tinter). Yet, Google’s search share on Windows devices is
80%, with most of the queries flowing through the Chrome default, which means Chrome was
downloaded onto the device. See id. at 9737:9-21 (Murphy) (discussing DXD37 at 36, 38).
Google’s dominance on Windows cannot, however, be attributed simply to the popularity of
Chrome. Google had an 80% search share on Windows when Chrome first launched, and that

share has remained steady ever since (see below).
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DXD37 at 38.

83.  Google’s dominance on Windows does not, however, undermine the power of
defaults. Google’s strong product quality and brand recognition likely weakened the effectiveness
of defaults on Windows devices before the introduction of Chrome. FOF 9§ 70 (switching the
default is more common when the default has inferior product quality and branding). The
popularity of Chrome over time only fortified that dominance. See Tr. at 9739:10-17 (Murphy)
(discussing DXD37 at 38).

84. The power of defaults is evident, however, from the share of Bing users on Edge.
Bing’s search share on Edge is approximately 80%; Google’s share is only 20%. Id. at 5744:24—
5745:20 (Whinston) (discussing UPXD104 at 29). Even if one assumes that some portion of those
Bing searches are performed by Microsoft-brand loyalists, Bing’s uniquely high search share on
Edge cannot be explained by that alone. The default on Edge drives queries to Bing.

85.  Finally, users can navigate directly to the GSE on the web to conduct searches—
for example, by entering google.com or bing.com in a browser search bar. Id. at 1633:1-8

(Roszak). This is known as an “organic” search. But few users search in this way. On Apple
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devices, Google receives less than 5% of its query volume through organic searches. Id. at
9758:16-9760:1 (Murphy) (discussing DXD37 at 52). On Android devices, that number is only
10%. Sept. 19, 2023 (Sealed Session) Tr. at 23:25-27:2 (Y00).

G. The Importance of Scale

86. Early on, Google understood that the information gleaned from user queries and
click activity were a strong proxy for users’ intent and that such information could be used to
deliver superior results. See UPX251 at 870 (“[M]ost of the knowledge that powers Google, that
makes it magical, ORIGINATES in the minds of Google users.”); id. at 871 (“As people interact
with the search results page, their actions teach us about the world.”); UPX203 at 906 (“If a
document gets a positive reaction, we figure it is good. If the reaction is negative, it is probably
bad. Grossly simplified, this is the source of Google’s magic.”).

87. Greater query volume means more user data, or “scale.” As the most widely used
GSE in the United States, Google receives nine times more queries each day than all of its rivals
combined across all devices. The disparity is even more pronounced on mobile. There, Google
receives nineteen times more queries than all of its other rivals put together. See Tr. at 4761:6-24,
4762:19—4763:2 (Whinston) (discussing UPXD102 at 47, 49).

88. There are different types of user data. Click data, for example, includes the search
results on which a user clicks; whether the user returns to the SERP and how quickly; how long a
user hovers over SERP results; and the user’s scrolling patterns on the SERP. See UPX4 at .004.
From such data, a GSE learns not only about the user’s interests but also the relevance of the search
results and quality of the webpages that the user visits. Tr. at 1767:215-1771:22 (Lehman)

(discussing UPX4 at .004).

34



Case 1:20-cv-03010-APM Document 1033 Filed 08/05/24 Page 39 of 286

89.  Another type of user information is query data. GSEs accumulate query data to,
among other things, learn what information users are looking for. Google’s scale means that it not
only sees more queries than its rivals, but also more unique queries, known as “long-tail queries.”
To illustrate the point, Dr. Whinston analyzed 3.7 million unique query phrases on Google and
Bing, showing that 93% of unique phrases were only seen by Google versus 4.8% seen only by
Bing. On mobile, where Google has more scale, the disparity was even higher. See id. at 5785:12—
5788:1 (Whinston) (98.4% of unique phrases seen only by Google, 1% by Bing; 99.8% of tail
queries on Google not seen at all by Bing) (discussing UPXD104 at 44).

90.  Google has used its scale advantage to improve the quality of its search product.
At every stage of the search process, user data is a critical input that directly improves quality.

91.  Crawling. GSEs must determine the order in which they crawl the web. User data
helps GSEs determine which sites to crawl, because it allows general search providers to
understand the relative popularity of various sites. /d. at 2207:7-9 (Giannandrea). User data also
helps GSEs determine the frequency with which to crawl websites. Id. at 10274:16—-10275:1
(Oard). “Freshness,” or the recency, of information is an important factor in search quality. GSEs
“need to know how to recrawl [sites] to make sure that [they] do at all times have a reasonably
fresh copy of the web that you are looking at.” Id. at 6310:2-5 (Nayak); see UPX870 at .013
(“If we build too infrequently, our users could miss out on important news or get stale results[.]”).
Popular sites, like the New York Times, are worth crawling more often than less visited sites. Tr. at
2207:3-6 (Giannandrea).

92.  Indexing. While click data is “not particularly important for indexing,” query data
is: GSEs need to ensure that their index covers queries that are frequently entered. /d. at 2211:13-

17 (Giannandrea). But see id. at 10274:16-21 (Oard) (opining that click data helps Google “decide
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whether to keep those pages . . . [or] future pages in the index or not”). User data also helps
determine where a webpage resides within the larger index. Id. at 10274:22-10275:1 (Oard).
Google divides its index into tiers. Id. Each page is assigned to a tier based on how fresh it needs
to be, and the fresher tiers are rebuilt more frequently. 7d.

93.  Retrieval and Ranking. Because humans are imperfect, so too are their queries.
Google relies on user data to decipher what a user means when a query is typed imprecisely. For
example, user data allows Google to identify misspellings and reformulate queries using synonyms
to produce better results. Id. at 8088:15-24 (Gomes) (spelling, synonyms, and autocomplete use
query data to improve); id. at 2273:3-15 (Giannandrea) (“reformulation,” which is when a user
misspells a query and then re-enters it with another spelling, is important to improve spell check);
UPX224 at 914 (Google built its spelling technology by “look[ing] at all the ways in which people
mis-spell words in queries and text all over the web, and us[ing] that to predict what you actually
mean”).

94. Google scores potentially relevant results to determine the order in which they are
placed, or ranked, on the SERP. Scoring is done using a number of signals and ranking systems,
which are technologies that attempt to discern the user’s intent and thus identify the most relevant
results for a particular query. See UPX204 at 243; Tr. at 1764:1-25 (Lehman). Many of these
signals, discussed below, rely on user data.

95.  Query-based Salient Terms, or QBST, is a Google signal that helps respond to
queries by identifying words and pairs of words that “should appear prominently on web pages
that are relevant to that query.” Tr. at 1807:25-1808:10 (Lehman) (e.g., “1600 Pennsylvania

Avenue” and “White House”). QBST is a “memorization system[]” that helps the GSE
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“understand facts about the world[.]” Id. at 1838:11-25 (Lehman). It is trained on about 13 months
of user data. Id. at 1808:14-20 (Lehman); UPX1007 at 371.

96.  Navboost is another signal that pairs queries and documents through memorizing
user click data. Tr. at 1838:11-25 (Lehman). It allows Google to remember which documents
users clicked after entering a query and to identify when a single document is clicked in response
to multiple queries. See UPX196 at 175; Tr. at 1806:2-15 (Lehman) (describing functions of Glue,
a “relative” signal to Navboost); id. at 2215:3-4 (Giannandrea) (NavBoost “was considered very
important”). Prior to 2017, Google trained Navboost on 18 months of user data. Tr. at 6405:15-
25 (Nayak). Since then, it has trained Navboost on 13 months of user data. Id. Thirteen months
of user data acquired by Google is equivalent to over 17 years of data on Bing. See id. at 5793:14-
23 (Whinston); id. at 10350:8—10351:8 (Oard) (same) (discussing UPXD105 at 50).

97.  More recent ranking signals developed by Google rely less on user data. Those
include RankBrain, DeepRank, RankEmbed, RankBERT, and MUM. See UPX255 at .010;
UPX2034. Known as “generalization” systems, these signals “may not be so good at memorizing
facts, but they’re really good at understanding language.” Tr. at 1846:18-22 (Lehman). Such
systems are “designed to fill holes in [click] data”; they allow Google to generalize from situations
where it has data to situations it does not. /d. at 1896:2-19 (Lehman).

98.  Although these newer systems are less dependent on user data, they were designed
with user data and continue to be trained on it, albeit using less volume. See id. at 1845:12-21
(Lehman) (discussing UPX255 at .010—.011) (older signals use up to 1 trillion examples, whereas
newer algorithms require only 1 billion); UPX226 at 483 (“Learning from this user feedback is

perhaps the central way that web ranking has improved for 15 years.”) (discussing BERT and
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RankBrain); see also Tr. at 2652:11-14 (Parakhin) (“The more data of this nature we have, the
more we can train algorithms to be better in predicting what is good and what is bad.”).

99. MUM is a large language model (LLM), or “a computational system that tries to,
in some way, capture patterns in language.” Tr. at 1912:22-23 (Lehman). Whereas RankBERT
“exhibited fairly weak performance” on newer scoring metrics, MUM “achieved essentially
human-level performance.” Id. at 1915:10-20 (Lehman). MUM is trained on a subset of the web
corpus, as well as some click training data, to allow it to “understand the structure of language and
acquire some kind of reasoning abilities.” Id. at 1919:8-14 (Lehman); id. at 6358:8-20 (Nayak).

100. Google has also developed three newer LLMs: LaMDA, PalLM, and PaLM2.
LaMDA was released in 2021 and is focused on conversation; PaLM and PaLM?2 expanded on
LaMDA and have more capabilities. Id. at 6363:22-6364:3 (Nayak). These systems were not
built with user data. /d. at 6364:13-22 (Nayak).

101. Google has also developed a Search Generative Experience, which leverages
artificial intelligence (Al) in search. Id. at 6364:4-12 (Nayak). This experimental product “add[s]
generative Al into the search results to enhance them[.]” Id. at 8217:3-5 (Reid); see infra Section
ILH.

102.  The more recent LLM signals did not replace Navboost and QBST in ranking.
Tr. at 1931:21-24 (Lehman); UPX190 at 740 (“Navboost remains one of the most power ranking
components historically[.]”). Nor did they render the generalization systems obsolete. See Tr. at
6366:21-6367:10 (Nayak); see also FOF 99 114-115. LLMs are used as “additional signals that
get balanced both against each other as well as against other signals[.]” Tr. at 6367:5-7 (Nayak).

103. Traditional systems like Navboost can also beat out LLMs (and even generalization

systems) in certain aspects of SERP production, like freshness. UPX214 at 696; UPX256 at 185.
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104.  To be sure, there are diminishing returns to user data, but that inflection point is far
from established. And, in any event, user data does not become worthless even after the point of
diminishing returns. See Tr. at 10078:7-9 (Murphy) (“[T]here’s pretty much always diminishing
returns, but that doesn’t mean they’re not valuable even after some diminishing returns have set
in.”); id. at 6337:8-18 (Nayak) (“[T]he value you get from every additional piece of data starts
falling,” but the overall value “continues to increase a little bit.”).

105.  Google continues to maintain significant volumes of data—despite the expense of
storing it—because its value outweighs that cost. See id. at 6337:17-25 (Nayak) (“[A]s you get
more data, it’s more expensive to process.”); id. at 10349:24-10350:7 (Oard) (“[T]he cost of
keeping and using this data goes up with the amount of data that we keep. The value goes up as
well. And at some point, if the value were to decline to the point where it wasn’t worth the cost,
people would stop doing it[.] . . . [T]here’s a sweet spot where you would stop doing it, and Google
hasn’t stopped doing it yet.”); id. at 10079:9-10 (Murphy) (“I would presume if they maintain it
and it’s costly to maintain it, there’s a reason they maintain it.”).

106. For GSEs with little scale, even a small amount of data can result in meaningful
improvements. Id. at 10347:7-10 (Oard) (“And when you have very little, then not only do you
get better, but you keep getting better at a faster and faster rate up to some point where the rate at
which you’re getting better starts to slow down.”); id. at 2047:21-2048:3 (Weinberg) (“[W]e lack
the scale to do as much experimentation as we want[.]”).

H. Artificial Intelligence

107.  “Artificial intelligence is the science and engineering of getting machines, typically
computer programs, to exhibit intelligent behavior.” Id. at 6339:18-20 (Nayak). One application

of Al enables computers to understand and solve problems without human intervention.
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108. For instance, Al researchers have sought to program “computers to directly
understand a document or a passage just based on the words.” Id. at 1909:5-6 (Lehman). These
sorts of programs are known as LLMs or machine-learning models. See id. at 2667:25-2668:4
(Parakhin) (“A large language model is the closest that humanity came to producing actual
artificial intelligence. It is a system that can look at written text or images, and reason over it and
provide answers in a human readable flowing sort of language.”).

109. Beginning in 2015, Google increasingly began to incorporate Al technologies into
its search processes. Id. at 6341:18-6342:11 (Nayak). Around that time, Google published “a
family of deep neuralnets that are called transformers that . . . take an input and spit out an
output[.]” Id. at 7403:9-17 (Raghavan). This technology, which is incorporated into signals like
MUM, allowed Google to rely on less user data and still improve its ranking of search results.
FOF 9 97-101.

110. For instance, Al technology has accelerated search quality with respect to spelling
corrections or semantically related concepts, without relying on user data. Tr. at 3697:7-17
(Ramaswamy). Neeva leveraged machine learning to develop its spell-correction technology, as
opposed to relying entirely on user data. Id. at 3781:23-3783:20 (Ramaswamy). And if a user
were to query “vacuum cleaner for a small apartment with pets,” Google’s transformer technology
helps discern “whether the user wants an apartment, a vacuum cleaner[,] or a pet[.]” Id. at 7405:5-
11 (Raghavan); see also UPX197 at 211 (discussing impact of machine learning on relevance).

111.  AI technologies have the potential to transform search. Tr. at 3696:11-3697:21
(Ramaswamy) (“Al enables search engines to do things that are not really conceivable in a return-
a-set-of-links model, which is what commercial search engines generally do today.”). Recently,

Google and Bing have incorporated generative Al technology into their SERPs by providing “Al-
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powered answer[s],” which do not rely on user data to produce. /d. (generative Al can supplement
user data by offering different SERP functionality beyond organic links, such as an “Al-powered
answer”’). Such answers also can come in the form of Al chatbots, such as Bing’s BingChat (now
Copilot) and Google’s Bard (now Gemini). Id. at 8272:9-24 (Reid). The input could be an image
or words, and the output may be similarly varied. /d. at 7404:8-11 (Raghavan). Neeva also relied
on Al-generated search results to differentiate itself from other GSEs and used Al to develop a
search product with less user data. See id. at 3696:11-3697:21 (Ramaswamy).

112.  The integration of generative Al is perhaps the clearest example of competition
advancing search quality. Google accelerated and launched its public piloting of Bard one day
before Microsoft announced BingChat, the integration of ChatGPT’s generative Al technology
into Bing to deliver answers to queries. Id. at 8272:4-7 (Reid); id. at 2670:10-2671:9 (Parakhin).
(describing BingChat).

113. Al also has applications in search advertising. “Natural language understanding is
a subfield of artificial intelligence” that seeks to “understand what it is a user is trying to get done,
going back to the intent.” [Id. at 7376:1-3 (Raghavan). Google applies natural language
understanding to its search advertising to better discern user intent and deliver an optimally
responsive advertisement. /d. at 7376:3-21 (Raghavan).

114.  Despite these recent advances, Al has not supplanted the traditional ingredients that
define general search. See UPX197 at 211 (“There is a lot more to web ranking for which [machine
learning] seems much less appropriate.”). And it is not likely to do so anytime soon. Tr. at
7531:23-7532:8 (Raghavan) (“I view this as a journey, not as something that happened overnight.
And I think what we in the industry have to figure out is how to use the Al . . . tools to do a better

and better job of defining the user’s intent and giving just the perfect answer. And what I’ve seen
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so far is one more step. I think there’s a few more steps to go, and I expect that in time, for instance,
you will see these language models be able to service queries not only from typewritten prompts,
but voice queries, image, camera, as well. And that’s a journey that we’re still early on.”); id. at
7530:7-8 (Raghavan) (“It’s not the case . . . that everything we do in ten years will be through”
LLMs.); id. at 7530:9-18 (Raghavan) (Google has no plans to stop crawling and indexing the web
in the foreseeable future nor will it stop presenting users with organic links on the SERP); id. at
7665:23-25 (Pichai) (“Now with artificial intelligence, I think we are again in the early stages of
completely rethinking what’s possible for our users.”).

115. Importantly, generative Al has not (or at least, not yet) eliminated or materially
reduced the need for user data to deliver quality search results. Id. at 3697:17-21 (Ramaswamy)
(“[TThe middle problem of figuring out what are the most relevant pages for a given query in a
given context still benefits enormously from query click information. And it’s absolutely not the
case that Al models eliminate that need or supplant that need.”); id. at 1931:21-24 (Lehman)
(MUM “definitely” did not replace traditional data-based signals, like Navboost and QBST).
When asked to predict how search engines will work in five or 10 years, Google’s former
Distinguished Software Engineer, Eric Lehman, testified that while it may be diminished in the
future, “there will still be a role for user data[.]” Id. at 1924:18-1925:22 (Lehman). This is in part
because “deep learning systems are much harder to understand.” Id. at 6366:21-22 (Nayak). It
thus remains vital for Google to “have an infrastructure that [it] understand[s],” i.e., traditional
ranking signals. Id. at 6366:21-6367:10 (Nayak) (“[T]here is no sense in which we have turned
over our ranking to these systems. We still exercise a modicum of control over what is happening

and an understandability there.”).
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I. User Data and Privacy

116. Google recognizes that users increasingly care about the privacy of their online
activity. See generally UPX1069. See Tr. at 7471:5-25 (Raghavan); id. at 8994:22-8995:1
(Fitzpatrick) (“[E]xpectations around privacy from our users from, frankly, society across the tech
industry, have evolved pretty significantly.”); id. at 8995:13-16 (Fitzpatrick) (noting that “focus
on privacy as a topic has really elevated and increased” recently). So do browser developers,
see id. at 2484:6-11 (Cue) (Apple); M. Baker Dep. Tr. at 117:8-118:7 (Mozilla), and other GSEs,
Tr. at 3677:19-3679:16 (Ramaswamy) (Neeva); UPX720 at 249-53 (DDG).

117. Google has a Privacy, Safety, and Security team that focuses, among other things,
“on both building proactive privacy protections into [Google] products, as well as building
technical privacy protections into [the] systems and infrastructure,” and “keeping users safe in
[Google] products.” Tr. at 8989:19-24 (Fitzpatrick). Google surveys users about its privacy
offerings. See, e.g., DX183 (2020 study assessing user trust related to privacy).

118.  When Google makes decisions about privacy-focused features, rivals’ privacy
offerings are “something [Google] keep[s] an eye on” as one of “many” data points.” Tr. at
8998:1-4 (Fitzpatrick). Google several times has considered undertaking privacy initiatives after
looking to rivals. See, e.g., UPX811 at 420 (comparing Google to DDG and recommending
Google adopt certain features); UPX794 at 146 (same).

119. But Google also considers the business case for making privacy-focused changes.
UPX501 at 520 (2019 email from Raghavan stating that merely because “people care increasingly
about privacy” and “DDG is making a lot [of] noise about it,” it did not mean that Google needed
“a product change”); see Tr. at 7411:17-21 (Raghavan) (“And the team that came forward with the

proposal said we need to do exactly what [DDG’s] doing. And my pushback was maybe we do,
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maybe we don’t, but I’d like to see the data on the impact on users, and on our ability to build a
good search and search ad system.”).

120.  Google believes that there is a trade-off between search quality and user privacy.
See Tr. at 8998:1-7 (Fitzpatrick) (“But when we’re designing, whether it’s a product overall, a new
feature, or a privacy control or capability, end of the day the question is: How do we do what’s
right for our users?”); id. at 7475:1-2 (Raghavan) (agreeing that an incognito mode feature could
be accomplished “[a]s a technical matter,” but “[t]hat doesn’t make a good product design”™);
UPX500 at 518 (“DDG might also not be the best model for Google users’ privacy needs[.]”);
UPXS501 at 520 (“I want to see evidence that there’s a real impact on Google users, attributable
to” privacy.).

121.  The degree of privacy a GSE offers reflects a series of individual design decisions.
Whether to track a user’s sessions data is one such decision. According to Google, tracking user
sessions is “measurably beneficial to the user experience, including things like []in-session use of
context to improve results.” Tr. at 9035:22-9036:1 (Fitzpatrick). Such data also helps to tailor
the advertisements that Google delivers to a user. See id. at 7457:23—7458:9 (Raghavan); id. at
9069:15-23 (Fitzpatrick). DDG, on the other hand, anonymizes user click data and does not track
user sessions. Id. at 2050:24-2051:7 (Weinberg). It therefore cannot discern whether multiple
searches are the same user performing different actions. Id. at 2051:3-7 (Weinberg); id. at
1944:14-18 (Weinberg) (“[I]f 100 people search for cat pictures today, we don’t really know
whether it’s like one person or 100 different people.”).

122.  How a GSE uses IP addresses is another design decision. Google logs IP addresses
and uses them to customize search results. See, e.g., id. at 1772:22-1773:15 (Lehman)

(“[K]nowing a person’s . . . location can sometimes help understand what it is they’re looking
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for.”); id. at 1778:16-18 (“[I]n general, showing people search results that are appropriate to their
location for a certain query is important[.]””). DDG, in contrast, does not log IP addresses. Instead,
it “use[s] the location that [it] get[s] via the IP address, and then [it] throw[s] it away after the
search is done.” Id. at 2085:25-2086:1 (Weinberg).

123.  Google also logs IP addresses to enhance security. [Id. at 7413:25-7414:10
(Raghavan) (Google logs IP addresses to detect and combat botnets and fraudulent clicks). DDG
“had developed [its] own click fraud systems” that do not require logging of IP addresses. Id. at
2069:10-11 (Weinberg); DX621 at 100.

124.  Another question of privacy design is whether to invite users to “sign in.” Google
does so because it believes such functionality improves search results and overall search engine
quality. See Tr. at 3737:5-8 (Ramaswamy) (personalization improves search quality). DDG does
not have an option for users to “sign in” to its platform. Id. at 1944:14-15 (Weinberg) (“[E]very
time you search on DuckDuckGo, it’s like it’s your first time[.]”).

125.  How much user data a GSE retains also is a measure of privacy. Google chose to
retain 18 months, even though some survey data suggested users preferred a shorter retention
period. UPX996 at 978 (49% of users surveyed would prefer that Google stored one month or less
data, and 74% wanted Google to store their data for under one year). The decision to retain
18 months of a user’s data versus fewer months was largely arbitrary. Tr. at 9013:9-18
(Fitzpatrick) (While Google “felt like it was important to have a default that was greater than that
one-year boundary to allow for . . . annual seasonality [of information] to still be preserved,” the
decision to default to 18 months (as opposed to 13 months) was because 13 “felt like a really weird

number” and 18 months “just felt a little . . . better.”).
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III. GOOGLE SEARCH

A. Product Development

126. Google is widely recognized as the best GSE available in the United States.
See, e.g., id. at 2586:1-2 (Cue) (Apple) (“Google still has the best search engine by far[.]”); DX547
at .002 (Mozilla) (“Google is the clear winner when it comes to product experience and what users
want.”) (internal quotation marks omitted); Christensen Dep. Tr. at 146:19-23 (Motorola) (“We
have a positive opinion about Google Search, as do most consumers I think. It’s —it’s fast. It’s
reliable. It performs well for consumers’ intended purchase in our opinion.”); Giard Dep. Tr. at
33:2-3 (T-Mobile) (Google “provides customers with the best overall device experience[.]”);
DX385 at 239 (AT&T) (“Google generates more query volume and monetizes search at higher
rates than Bing and Yahoo[.]”); accord Tr. at 9429:3 (Rosenberg) (Google) (“[W]e think Search
is best in class.”).

127.  Although Google significantly outperforms all rivals on mobile devices, Bing’s
search quality on desktop measures up to Google’s. See Tr. at 6048:12-15 (Whinston) (Bing’s
quality “is very close on desktop” to Google); UPX238 at 667 (“Bing is comparable on desktop
... and leads in several desktop verticals[.]””); UPX260 at 681 (Bing is comparable to Google for
desktop result relevance and outperforms Google on desktop for overall preference).

128.  Google’s superior product quality rests in part on its numerous innovations over the

years, as depicted below. See Tr. at 9899:21-9900:6 (Murphy) (discussing DXD37 at 140).
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Google Has Made Continual Investments That Expand the Use of Search

Examples of Innovation in Google Search

DXD37 at 140.

129. “In analyzing potential changes to its Search product, Google considers the needs
of users. Google recognizes that it exists in a competitive landscape and if it does not satisfy users’
information needs, users will access information from other search providers (general or
otherwise). Google does not, however, consider whether users will go to other specific search
providers (general or otherwise) if it introduces a change to its Search product.” UPX6019 at 365—
66.

B. Branding

130. The fact that “Google is used extremely highly across the world . . . contribute[s]
to brand formation.” Tr. at 672:20-21 (Rangel); id. at 7780:23-24 (Pichai) (“Our brand gets
validated by being present as a default in iPhones.”). Google also built brand loyalty and
recognition by offering a high quality product. /d. at 5921:22-5922:5 (Whinston); id. at 8397:21-
22 (Israel) (“Google is building a brand reputation by how well it provides searches.”).

131.  Google has long recognized that “the affinity of the Google brand was something
that was valued by users[.]” Id. at 361:17-18 (Barton); see UPX93 at 904 (“Several factors are

believed to affect the choice [of a GSE], including . . . brand strength[.]””) (2007); UPX171 at 186
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(“Our brand is in good standing among iPhone users” based on “[k]ey satisfaction and brand
affinity metrics[.]”) (2015).

132.  Perhaps the best example of Google’s brand is that the public uses the term
“Google” interchangeably with internet search. “[T]o search is to Google. Google is a verb.”
Tr. at 623:20-21 (Rangel); see also id. at 672:14-23 (Rangel) (same); id. at 4769:10-16 (Whinston).
Moreover, a search for “google.com” is one of the most frequently entered search queries on Bing.
Id. at 2745:21-25 (Parakhin).

133. Google’s strong brand also benefits its partners. See id. at 7780:21-23 (Pichai)
(“Apple benefits and sells more iPhones by having their brand associated with the quality . . . [of]
Google Search.”).

C. Internal Quality Studies

134. In 2020, Google assessed the impact of degrading aspects of its search quality for
about three months, specifically its large ranking components (e.g., Navboost, Synonyms).
See UPX1082 at 294. The experiment tested a quality decline of 1 IS point, a measure of search
quality equivalent to the loss of two times the information contained on all of Wikipedia. See id.;
Tr. at 6323:12-17 (Nayak) (“If we took Wikipedia out of our index, completely out of our index,
then that would lead to an IS loss of roughly about a half point.”); id. at 4771:4—4773:9 (Whinston)
(describing this experiment). This quality-reduction experiment correlated with only a 0.66—
0.99% decline in global search revenue. UPX1082 at 294. In short, this study demonstrates that
a significant quality depreciation by Google would not result in a significant loss of revenues.
See id. But see id. at 6329:22-25 (Nayak) (“[I]f you made much larger IS changes, the relationship
might not stay linear. It might become nonlinear. There might be inflection points where if you

make search much worse, for example, you might actually lose a lot more traffic[.]”).
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135.  Google has at times tracked its competitors’ market shares or standing by
identifying other GSEs and comparing Google to those rivals. See UPX399 at 965-66 (2014
document referring to Google, Bing, and Yahoo); UPX475 at 744 (2018 email chain and
attachment calculating market share against other GSEs); UPX268 at 182 (2020 slide deck
comparing Google, Bing, DDG, Qwant, and Ecosia).

136.  When Google evaluates its own quality, it does so by conducting side-by-side
experiments with other search engines. See Tr. at 6466:4-18 (Nayak) (discussing UPX2033)
(describing side-by-side Google-Bing analysis with respect to queries relating to COVID-19).
These studies involve 1S4 rating systems that use human raters to compare results. /d. at 8099:4-
25 (Gomes). In the past, Google has compared its latency and search results quality (using
IS differences) to Bing’s. See id.; id. at 6457:13-21 (Nayak) (discussing UPX2022, a 2017
document comparing Google and Bing’s relative latency); id. at 7771:12-25 (Pichai). Google
engages in an ongoing evaluation of Bing as part of its work. /d. at 8099:23-25 (Gomes).

137. Latency measures the speed with which a GSE returns search results and is an
important quality metric. Id. at 1345:15-17 (Dischler). In 2017, Google analyzed its latency
relative to Bing and determined that, for certain popular queries on Google, 25% of the time, the
SERP took more than three seconds to load. UPX2026 at 122. Bing was “dramatically faster[.]”
Id. at 123. lts first result arrived sooner 98% of the time. Id. This translated to about
300 milliseconds faster than Google. UPX2022 at 590. In response, Google launched Project
Folly, “an attempt at instituting a set of projects and policies and processes to decrease latency.”

Tr. at 6458:12-19 (Nayak). The project was a success. Id.
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138.  Google has also evaluated its privacy protections and IS metrics compared to those
of DDG. Id. at 8099:17-19 (Gomes) (Google “use[s] IS4 and human raters to compare against
competitors like” DDG).

139.  Google does not compare latency or IS scores with social media platforms like
TikTok “because they’re very different experiences.” Id. at 6467:8-14 (Nayak); id. at 8100:4-8
(Gomes) (IS ratings comparison with Facebook is “not something that [Google] could do easily”).
The same is true with respect to specialized vertical providers like Amazon. See id. at §100:1-3
(Gomes).

140. That said, Google has assessed the competitive threat posed by specialized vertical
providers and social media platforms. For instance, in 2021, Google sought to understand whether
younger users relied on social media instead of Google for search; the study concluded that youth
have different behaviors that drive their desired search experience, one of which is increased
importance on receiving recommendations from individuals. /d. at 8206:24-8208:11, 8249:23—
8250:25 (Reid). Among “Generation Z” participants (defined as participants between the ages of
18-24 who use TikTok daily), 63% reported that they use TikTok as a search engine. DX241 at
.032. And a 2015 Google User Experience Research study concluded that Google users frequently
used specialized vertical providers’ mobile applications. See DX62A at .027—.028.

Iv. OTHER PLATFORMS

A. Special Vertical Providers

141. Specialized vertical providers, or SVPs, are platforms that respond to queries
centered on a particular subject matter. Tr. at 8626:5-12 (Israel). Examples of SVPs include

Amazon, Expedia, and Yelp. See id. at 1031:14-18 (Higgins); id. at 2169:3-8 (Giannandrea).
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142. Most SVPs do not respond to noncommercial queries, although there are
exceptions, e.g., Wikipedia. Id. at 8396:23-8397:3 (Israel).

143. SVPsare not GSEs. E.g., id. at 8098:4-6 (Gomes).

144.  Once auser is on an SVP’s site, the SVP facilitates navigation “only to sites in their
segment where [the user] can make a transaction,” with some exceptions. Id. at 7032:18-23
(J. Baker). This is known as a “walled garden” model, where the platform has proprietary,
structured data that is not available on the open web. Id. at 8100:11-14 (Gomes). Thus, an SVP
like “Amazon is not a competitor for nav[igational] queries.” Id. at 8749:3 (Israel); see also id. at
1492:18-22 (Dischler) (“Google offers the full web, to the extent that Google has access to it.
Amazon offers the products that are available at Amazon. It’s possible that some products
available at Amazon are not available via Google’s access on the web, and Amazon may have their
own unique inventory.”).

145.  Home Depot, for instance, maintains a product catalog of goods that it sells both
online and in stores. Id. at 5115:4-11 (Booth); see also id. at 8395:14-24 (Israel) (discussing
DXD29 at 17) (Home Depot is an SVP in the shopping vertical). Users of Home Depot’s digital
platforms can use them to purchase those goods but not navigate to a product-maker’s website to
make a direct purchase there instead. See id. at 5115:12-14, 5128:22-5129:4 (Booth); van der
Kooi Dep. Tr. at 79:11-12 (“It is a search on what is available in the catalog.”).

146. Fact witnesses with industry experience agree that SVPs are different from GSEs.
See, e.g., Tr. at 1031:20-1032:2 (Higgins) (stating GSEs involve “anything that’s available on the
web,” while SVPs are “specifically focused on a domain”); id. at 2168:5-2169:11 (Giannandrea)
(does not consider SVPs to be GSEs); id. at 3670:12-13 (Ramaswamy) (GSEs are “best defined in

contrast to a specialized search engine”); id. at 5230:21-23 (Dijk) (Booking.com is not a GSE).
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147.  Fact witnesses with industry experience also agree that an SVP could not substitute
for a GSE as a default search engine. /d. at 2171:10-13 (Giannandrea) (agreeing that “users, when
they put something in the URL bar of Safari, they have an expectation that it’s going to go to a
general search engine”); id. at 1032:7-20 (Higgins) (stating that he would not recommend that an
SVP be set as a default search engine on a Verizon device, because “consumers would like to have
some search capability on their devices, and the preference would be for a general as opposed to a
specific vertical”); id. at 7425:25-7426:14 (Raghavan); M. Baker Dep. Tr. at 217:3-15, 218:8-9
(“The user experience trying to use general search with only Amazon would not be good.”).

148.  Plaintiff States’ expert, Dr. Jonathan Baker, provided an example. If a user enters
a query for “UFOs” on Google, they will be presented with nearly 2 billion search results. But
that same query on Amazon yields only around 10,000 results, all of which are products for
purchase. And if a user searches on Expedia or HomeAdvisor for “UFOs,” they will receive no
results. Tr. at 7031:21-7032:6 (J. Baker) (discussing PSXD11 at 21).

149.  Google’s own employees recognize that SVPs are not GSEs. See id. at 8098:4-6
(Gomes); UPX911 at 875 (“Amazon is not considered a search site.”); Tr. at 183:13-18 (Varian)
(agreeing that “Amazon, Apple, and Facebook don’t provide general-purpose search engines”); id.

13

at 484:20-485:4 (Varian) (Amazon’s search results are narrower than Google’s “[b]ecause they
use different algorithms, different datasets, different history, different understanding of users”).
150. Nevertheless, both Google and other GSEs compete against SVPs for certain
commercial queries in vertical offerings, such as travel and shopping. See Tr. at 3646:3-11
(Nadella); id. at 5883:16-22 (Whinston); id. at 8202:1-6 (Reid) (listing Amazon, DoorDash,
OpenTable, Yelp, and TripAdvisor as competitors for shopping and food queries); id. at 7310:5—

7312:4 (Raghavan); see UPX8085 at 854 (“We face formidable competition in every aspect of our
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business, including, among others, from . . . vertical search engines and e-commerce providers for
queries related to travel, jobs, and health, which users may navigate directly to rather than go
through Google[.]”). Google’s internal documents reflect differentiated analysis for “traditional
Search engines such as Bing, Yandex, DuckDuckGo and alike” versus “[v]ertical search and apps
analysis (including Amazon, Booking, etc.)[.]” UPX483 at 295.

151.  Google views competition from SVPs as “intense for commercial clicks.” UPX343
at 845. A 2020 Bank of America study reported that 58% of users search Amazon first when they
seek to make an online purchase, as opposed to only 25% who go first to Google, demonstrating
Google’s secondary status as a starting point for users with high commercial intent. Tr. at
8425:15-8426:8 (Israel) (discussing DXD29 at 28). Google thus perceives Amazon as posing a
risk of siphoning queries away from Google. DX126 at .019.

152.  Microsoft recognizes that “if Bing or Google were not doing vertical searches well,
or at least not having organic results that people could click to get to vertical search engines,” users
might bypass GSEs and instead search directly on Amazon from the outset. Tr. at 3649:23-3650:6
(Nadella). But cf. id. at 1942:18-21 (Weinberg) (DDG does not consider Amazon or other SVPs
to be competitors that users are likely to switch to or from).

153.  Even for overlapping queries, GSEs and SVPs can serve as complementary search
platforms. As Dr. Baker opined, “it wouldn’t be surprising if, for example, a search user entered
a query for red shoes on a general search firm, saw a link to a shopping SVP, and then clicked on
it and entered a search for red shoes there. That would be a natural thing to expect.” Id. at 7035:9-
13 (J. Baker); accord id. at 7435:5-7 (Raghavan) (“Prime members who in any way intend to shop

at Amazon might come to Google and do a lot of research before they do it.”).
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154. For that reason, studies conducted by Google’s expert Dr. Mark Israel regarding
query overlap do not show that SVPs like Amazon and Yelp belong in the same product market as
Google. See id. at 8406:5-8407:4 (Israel) (discussing DXD29 at 20) (analysis showing that a
query sample of Google’s top 25 non-navigational shopping queries attracts more queries weekly
on Amazon (3.7 million) than Bing (0.4 million)); id. at 8411:3-13 (discussing DXD29 at 21)
(finding that Yelp’s local query volume is higher than Google’s and much higher than Bing’s); see
also id. at 8401:4-8404:15 (Israel) (discussing DXD29 at 18) (analyzing the percentage of
searches on GSEs as compared to SVPs for particular verticals).

155. SVPs are often reliant upon GSEs for traffic. See id. at 3534:7-23 (Nadella); id. at
2645:13-18 (Parakhin); id. at 7032:7-15, 7033:13-21 (J. Baker). For instance, Dr. Baker’s analysis
demonstrated that 33—88% of SVPs’ online traffic (depending on the vertical) flows through GSEs,
either via organic links or advertisements. Id. at 7033:18-21 (J. Baker) (discussing PSXD11 at
25). Although this analysis omits traffic through mobile applications, the conclusion is bolstered
by Google’s own analysis showing that “Amazon” was Google’s fourth highest query by volume
in 2018. See UPX342 at 859.

156. For this reason, SVPs are top advertisers on GSEs. Tr. at 9209:1-10 (Holden)
(travel SVPs like Booking.com and Expedia are some of Google’s largest advertisers); id. at
4615:11-16 (Whinston) (“[I]f you go and you look which are the biggest advertisers on Google,
which are the biggest advertisers on Bing, the answer is specialized search engines. And what it’s
reflecting is that there’s a bunch of traffic they think they can’t get directly, you know, otherwise
they wouldn’t be spending the money to try to get referrals.”); id. at 5116:3-8 (Booth)
(Home Depot is a “large” purchaser of ads on Google, spending “hundreds of millions of dollars”);

see also infra Section V.A.1.

54



Case 1:20-cv-03010-APM Document 1033 Filed 08/05/24 Page 59 of 286

157. Empirical research—performed by Google—demonstrates that use of SVPs is
complementary, rather than cannibalistic. In other words, there is no evidence that increased use
of SVPs correlates with a diminished use of Google or other GSEs. See UPX344 at 058; UPX436
at 005. For instance, Google’s 2019 Project Charlotte study showed that users who were members
of SVP loyalty clubs (e.g., Amazon Prime) or who otherwise engaged with SVPs were more likely
to enter queries on Google. Tr. at 7430:2—7435:20 (Raghavan). Similarly, a 2018 Google analysis
concluded that Android users who were active on the Amazon application yielded $2.31 per user
in incremental search revenue for Google. UPX335 at 694. More recently, a 2020 Google study
found a positive correlation between Amazon application use and query volume on Google,
ultimately determining that a user’s adoption of any of six major SVP applications—Amazon,
eBay, Walmart, Pinterest, Spotify, or Twitter—was related to increased revenues and queries on
Google mobile, with no significant change on desktop behavior. Tr. at 8733:1-8738:19 (Israel);
PSX562 at 966, 977.

158.  SVPs do not view themselves as competing with general search, although they may
compete with GSEs’ vertical offerings. See, e.g., Tr. at 6580:1-15 (Hurst) (Expedia competes with
Google’s travel verticals, but not its search product, because users “can’t generally search for most
of the things [one] search[es] Google for on Expedia . . . Expedia[’s] product literally does not
work for what I assume is the overwhelming majority of Google general search.”).

B. Social Media Platforms

159.  Users go to social media platforms primarily to interact with others and view photos
and videos. Id. at 5392:19-24 (Jerath); cf. id. at 6943:19-21 (Amaldoss) (“I can say people go to

social media for entertainment and Twitter for entertainment. They’re not going there to collect
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information.”). People tend to engage with social media properties for longer sessions than with
GSEs. See id. at 1408:3-20 (Dischler).

160. Examples of social media platforms are Facebook, Instagram, Twitter, Snapchat,
LinkedIn, Pinterest, and TikTok. Id. at 3928:2-14 (Lowcock); id. at 4840:23-25 (Lim).

161. Industry participants do not consider social media sites to be GSEs. See, e.g., id. at
5243:6-8 (Dijk) (TikTok); id. at 183:13-18 (Varian) (Facebook).

162. On TikTok, users do not have to enter a query to view content. Id. at 7419:16-18
(Raghavan). Instead, they “scroll through a video feed that’s based on an algorithm of their
engagement with past videos[.]” Id. at 7419:23-7420:1 (Raghavan). TikTok does have a search
functionality, but if users enter a query on TikTok, the results page only displays content already
on TikTok and does not contain links or information from the open web. Id. at 7420:22—-7421:7,
7421:22-25 (Raghavan). As compared to Google, the user experience on TikTok is “quite
different, that’s clear.” Id. at 7424:17-18 (Raghavan).

163. Google’s internal studies suggest that younger users may be increasingly using
social media for search-related needs. Id. at 8202:24-8203:5 (Reid); DX241 at .010 (“63% of
daily TikTok users aged 18 to 24 stated that they use TikTok as a search engine in the last week.”).
The majority of Google users are not in that narrow age range. Tr. at 8261:15-8362:20 (Reid).

164. Still, Google views social media sites like Facebook, Instagram, and TikTok as
competitive threats. See id. at 7386:23—7387:13 (Raghavan); see also id. at 1412:23-25 (Dischler)
(Instagram’s ad revenue growth is “seen as a competitive threat” by Google); UPX8085 at 854
(“We face formidable competition in every aspect of our business, including, among others, from
.. . social networks, which users may rely on for product or service referrals, rather than seeking

information through traditional search engines[.]”). For example, Google’s Senior Vice President
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of Knowledge and Information Products, Dr. Prabhakar Raghavan, explained that TikTok is
growing more rapidly than Google, in part due to “an extremely compelling product, especially
for a younger demographic.” Tr. at 7393:2-15 (Raghavan); see also id. at 7401:9-11 (Raghavan)
(describing “TikTok’s rise” as “mercurial,” and stating that he “expect[s] it to grow again at the
expense of some of the others”).

165. The evidence does not show, however, that increased use of social media
corresponds to a decrease in use of Google. In fact, a 2009 Google study showed that users who
increase their use of Facebook tend to use Google more often, not less. UPX902 at 020.

V. THE DIGITAL ADVERTISING INDUSTRY

166. The digital advertising industry has grown rapidly in the last decade and a half.
See Tr. at 1393:8-18 (Dischler) (describing “hundreds” of digital advertisers, such as “Meta, with
their Facebook and Instagram properties; Amazon; Microsoft; Apple; Snap; various display
networks. Netflix has now created an ad platform which is growing very quickly”); id. at 1394:2-
12 (Dischler) (discussing DX3243); id. at 8553:4-8554:14 (Israel) (discussing DXD29 at 120)
(digital advertising revenue has grown from about $20 billion in 2008 to over $200 billion in 2021,
more than a ten-fold increase).

A. Search Advertisements

167. Search advertisements are a form of digital advertising. Search advertisements are
paid, or “sponsored,” postings published in response to a user’s query on a search platform. /d. at
1173:15-16 (Dischler). Search advertisements appear on GSEs and SVPs, as well as occasionally
on social media platforms.

168. A “signal” within the context of search advertising is an indicator of a consumer’s

intent to purchase a good or service. Id. at 404:25-405:16 (Varian).
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169. Search ads are the product of a uniquely strong signal because they are delivered in
response to a user’s query. See UPX910 at 753 (“The vast majority of our profits come from
search ads, because the signal from a query is s[]o strong.”). “The big idea is that when you search
for a product or service, chances are you’re interested in purchasing that product or service.”
UPX428 at .010.

170.  This signal is all the more powerful because it represents the user’s declared intent
in real time, that is, at the moment the intent is manifest. See UPX910 at 753 (a query for “tennis
racquet” is a “strong indicator of interest in buying a tennis racquet,” and “[m]uch stronger than
what you searched [] three days ago,” “[o]r what article you read yesterday”); UPX26 at 764
(“Search ads are an effective form of advertising since queries are a strong signal of user interest
and intent and the ads appear immediately after the query is entered.”); Daniels Dep. Tr. at 31:4-8
(search consumers express “clear intent™).

171.  As a result, advertisers view paid search as particularly efficient at driving
conversions. See, e.g., Tr. at 4854:23-4855:1 (Lim); UPX441 at 802 (JPMorgan Chase email:
“Search can drive acquisition based on some of the strongest intent signals made available[.]”);
Daniels Dep. Tr. at 31:13-19 (search customers express “the clearest preference” in the digital
marketing ecosystem); Alberts Dep. Tr. at 45:18-46:16 (“[P]aid search can be an incredibl[y]
powerful way to get in front of the consumer who is . . . actively looking to make a purchase or
looking to sign up or enroll.”); see also infra Section V.D (describing differences in intent among
users on various ad channels). A conversion typically is a sale or, for some goods or services, a

new account or enrollment. Tr. at 4842:7-8 (Lim); id. at 5121:1-5 (Booth).
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1. Search Ads on GSEs

172.  GSEs earn revenue through the sale of search ads. /d. at 361:21-363:16 (Barton);
id. at 1138:2-5 (Dischler) (the majority of Google’s revenue is ad revenue). When a user clicks
on a GSE search ad, they are taken to an advertiser’s website or platform and encouraged to
complete a sale or some other indicia of conversion. Id. at 1398:11-12 (Dischler).

173.  There is a direct relationship between a GSE’s scale and its monetization of search
advertising. Id. at 2646:18-22 (Parakhin). More users on a GSE means more queries, which in
turn means more ad auctions and more ad revenue. See, e.g., id. at 5142:3-13 (Booth); id. at
6595:12-25 (Vallez); Stein Dep Tr. at 185:14-22.

174.  Google does not serve ads in response to all queries. FOF q9 37-38. It does so
only in response to queries that convey a “commercial intent,” which Google assesses by
determining whether an advertiser is willing to pay for an ad in response to the query. Tr. at
1170:11-13, 1171:23-1172:1 (Dischler).

175. There are two primary types of search ads sold on GSEs: (1) general search text ads
and (2) shopping ads, or product listing ads (PLAs). Id. at 1177:2-4 (Dischler). The figure below
illustrates how those ad types can appear on a SERP. Other types of ads that appear on SERPs

include local ads, hotel ads, and other travel ads. Id. at 1346:14-23 (Dischler).
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176.

Organic Results

As shown, text ads resemble the organic links on a SERP. When a user types in a

query, text ads generally appear at the top of the SERP with a designation indicating that they are

paid advertisements. On Google, that designation is the word “Sponsored.” See id. Occasionally,

a text ad will include an image. See Tr. at 408:7-9 (Varian).
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UPXDI13. As depicted in the two prior images, the number of text ads served can vary based on
the query. Google’s policy, however, is to serve no more than four text ads on a SERP. See Jain
Dep. Tr. at 262:16-263:11 (discussing UPX746).

177. PLAs, also known as “[s]Thopping ads|[,] are designed for retail advertisers,” that is,
sellers of tangible goods. Tr. at 1353:3 (Dischler); id. at 3998:7-9 (Juda). “The reason why is
because when users are shopping, they often want to see pictures and prices and other relevant
information about products.” Id. at 1353:4-6 (Dischler).

178.  Google developed PLAs both to meet this consumer need and to compete with
Amazon’s retail offerings. Id. at 1354:3-15 (Dischler). A depiction of shopping ads on a SERP

appears below.
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UPX32 at 145.

179. Textads differ from PLAs in several ways. Text ads can be used to advertise almost
any product or service. So, virtually any seller can advertise using a text ad. See Tr. at 408:10-13
(Varian); id. at 3810:25-3811:5 (Lowcock); id. at 3995:11-3996:9 (Juda). PLAs, however, are

used to market only tangible goods. Id. at 3811:22-24 (Lowcock).
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180. A significant portion of Google’s search advertisers can purchase a text ad, but not
aPLA. Id. at 1180:7-24, 1183:13-19 (Dischler); id. at 4251:2-9 (Juda) (“[P]Jroduct listing ads only
appear on searches that are more retailer product oriented.”); id. (“[S]ince text ads offer a more
free-flowing way for advertisers to target searches, they will sort of run the whole gamut of the
kinds of searches that they may show against.”). For example, a financial institution like JPMorgan
Chase purchases text ads but not PLAs. /d. at 4848:1-11 (Lim). Moreover, many of Google’s top
advertisers by ad spend are online travel companies that do not purchase PLAs. See PSX867.002.

181. Text ads are thus the predominant form of advertising on Google, whether
measured by revenue or number of advertisers. Tr. at 1180:25-1181:13, 1476:25-1477:5
(Dischler). In 2020, text ads made up about 80% of Google’s search ads by revenue. Id.; id. at
1282:9-11 (Dischler). In terms of ad types, 52.8% of ad dollars spent on Google come from
advertisers who purchase only text ads; 46.9% is generated from advertisers who purchase both
text ads and PLAs; and a mere 0.1% is originated by PLA-exclusive advertisers. Id. at 4649:5-15
(Whinston) (discussing UPXD102 at 37); accord PSX867.003 (54.7% of revenue comes from
advertisers who purchase only text ads versus 45.1% from advertisers who buy both text ads and
PLAs). When measured by number of advertisers, 92.5% of Google’s advertisers purchase only
text ads, 5.5 % purchase PLAs and text ads, and 2% purchase only PLAs. PSX867.003; accord
Tr. at 1476:25-1477:5 (Dischler).

182.  Advertisers have significant control over the “copy” of a text advertisement. Tr. at
423:15-20 (Varian); id. at 3810:13-23 (Lowcock); id. at 1184:16—1185:1, 1185:13-15 (Dischler)
(“Q. Would you agree that a text ad gives an advertiser more control when their ad appears on a
search engine results page? A. It does.”). For example, advertisers can tailor the text of the

advertisement to include a heading and description or add “extensions” such as additional site links
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or contact information. See UPX12 at .005; Tr. at 1180:3-6 (Dischler). These are sometimes
known as “formats.” Tr. at4791:1-4 (Whinston); see id. at 5128:4-18 (Booth) (discussing PSXD?2,

Home Depot’s use of an extension to promote a Labor Day sale).

UPX12 at .005.

183. By contrast, advertisers have less input into the final copy of a PLA. Tr. at 1185:2-
15 (Dischler); id. at 5133:9-10 (Booth) (“There are fewer controls or ability to be able to custom
tailor a product listing ad or a shopping ad.”). Google generates PLAs using machine learning,
based on inventory information provided by the advertiser. Id. at 1185:4-6, 1353:7-11 (Dischler)
(“The retail advertisers will provide us with a product feed that has structured information which
is analogous to an ad creative[.]”).

184. Advertisers also have more control over text ads because they are purchased
through keywords. A query that includes an advertiser’s selected keywords might trigger an
advertisement from that source. /d. at 1185:16-19 (Dischler). Advertisers do not select keywords
when buying PLAs. Id. at 1185:20-22 (Dischler). “Shopping campaigns rely on the feeds for
letting the engines know when it is relevant to serve [the] product.” UPX926 at 698. “Since

Shopping campaigns are not keyword-based, the information included in [the] product titles and
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descriptions will be the main source of what the engines will be crawling before serving ads.” /d.
at 699. But cf- id. at 701 (advertisers can use negative keywords to target PLAs); infra Section
V.F.3.b (discussing negative keywords).

185. Both text ads and PLAs are sold using an auction, although those auctions are
different. Tr. at 1197:9-13 (Dischler); id. at 3812:9-12 (Lowcock); see infra Section V.F
(describing text ads auctions). In 2017, Google considered and rejected a combined auction for
text ads and PLAs. See UPX1013 at .003 (deciding against integration in part because “user intent
and advertiser value is different across the units, and as a result advertisers are not bidding on the
same thing on Shopping and Text ads”). At present, changes to pricing of text ads auctions does
not impact the pricing of PLA auctions. Tr. at 1203:21-24 (Dischler).

186. Both text ads and PLAs are sold on a cost-per-click (CPC) basis. “[T]he advertisers
only pay[] if the user clicks on a link within their ad.” Id. at 1195:14-16, 1177:5-20 (Dischler);
UPXI at 538-39. PLAs cost less than text ads. See UPX1013 at .003 (“While PLAs are a great
user experience and provide a great deal of advertiser value, the CPCs tend to be lower than text
ads.”); Tr. at 4650:2-20 (Whinston) (discussing UPXD102 at 39) (concluding that “text ads are
more expensive than PLAs” and while “PLA prices have been flat or, if anything, a little
decreasing, [] text ad prices have been going up”); cf. id. at 4782:23-4783:2 (Whinston)
(discussing UPXD102 at 65) (opining that the CPC of text ads has doubled between 2013 and
2021).

187.  Google views text ads and PLAs as different products. Tr. at 423:12-14 (Varian);
id. at 1188:10-16, 1188:25-1189:1 (Dischler) (“[F]rom the perspective of Google, shopping ads
and text ads are different products.”); PSX191 at 722 (“Shopping and Text Ads are different

products with different goals.”); id. at 723 (“Today these two formats are siloed in their own world
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and don’t compete[.]”); UPX1084 at 477 (slides summarizing differences between text and
shopping ads); UPX440 at 590 (“[ W]e believe that both supplement each other and provide useful
information to the user.”). Accordingly, Google has separate teams for text ads and PLAs, and
those teams have different goals. Tr. at 1188:25-1189:3 (Dischler); id. at 1498:9-16 (Dischler)
(Google plans to continue selling text ads and PLAs as separate products).

188.  Retail advertisers, however, often have the same goal when using both types of ads,
which is to drive sales. Id. at 1183:22-25, 1190:4-8 (Dischler). Accordingly, retail advertisers
“often will relatively allocate their budgets on text ads or shopping ads in order to achieve that
objective at the lowest possible cost and highest effectiveness.” Id. at 1355:5-9 (Dischler); infra
Section V.E.

189. Because tangible goods can be advertised using either a text ad or PLA, both ad
types sometimes will appear on the same SERP. Certain retail advertisers attempt to purchase
both to maximize their visibility on a given SERP. For example, if a user searches for a particular
branded product (e.g., see below entering the query “pampers”), the brand can attempt to “own the
SERP” by purchasing the top placements for both text ads and PLAs. See Tr. at 5137:14-17
(Booth) (“[T]he SERP has got limited real estate, and so the more that we can take up that real

estate, the higher consideration we would have for somebody to select one of our ads.”).
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UPX12 at .003.

190. Google recognizes that some advertisers use text ads and PLAs together to
maximize their SERP “real estate.” See Tr. at 1354:18—1355:5 (Dischler); UPX464 at 155 (PLAs
“[c]omplement][] text ads to increase an advertiser’s ‘shelf space’ on SERPs][.]”).

191.  An advertiser may also purchase its rivals’ branded keywords to “conquest” by
diverting rivals’ potential customers towards its platform. See Tr. at 3864:19-3865:25 (Lowcock).
Conquesting thus is most effective through text advertising, which uses keywords. See id. at
4846:23-4847:8 (Lim) (“branded keywords™ are those that contain a firm’s “owned and operated
terms”); id. at 5131:22-25 (Booth) (text ads are better suited to branded keywords, as a query for
“Home Depot” is too general to assign to a single product).

192.  Google’s market share in the text ads market measured by ad spending is 88%.
See id. at 4777:21-4779:6 (Whinston) (discussing UPXD102 at 62). Of those text ad dollars, 45%
comes from text ads that are displayed in response to a query entered into a default search access
point covered by Google’s distribution agreements. Id. at 5772:20-5773:2 (Whinston) (discussing

UPXD104 at 39).
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2. SVP Search Ads

193. SVPs also display search ads, which are almost exclusively PLAs. SVP PLAs also
use a feed-based system to select ads. See Alberts Dep. Tr. at 39:22-40:13 (describing Amazon
and Target as serving PLAs “powered by product feeds™).

194. In order to place a search advertisement on an SVP, “the client needs to have their
product or services available for purchase on the[] online retailer websites.” Tr. at 3854:13-15
(Lowcock); see, e.g., James Dep. Tr. at 105:20-23 (“[A]Jn Amazon-sponsored product ad would
require the . . . advertiser . . . to be selling that product on Amazon.”). A user that clicks on a
search ad delivered on an SVP thus will remain on the platform, unlike a click of a GSE search ad
that takes the user to the advertiser’s website. See Tr. at 485:11-13 (Varian); id. at 1398:4-10
(Dischler) (“One particular feature of Amazon’s product ads is that since they’re also the platform
on which products are sold, it means that they can close the loop, which means that anytime a
conversion happens, when a purchase event happens, it happens on Amazon.”). SVPs like
Amazon take a “cut” of the final sale, which drives their profits. See DX501 at .015-.017.

195. As a consequence, a firm that does not sell on an SVP also will not advertise on it.
For example, because Home Depot does not sell goods on Amazon, it does not purchase search
ads on Amazon. Tr. at 5124:10-23 (Booth).

196. As of 2023, Google estimates that Amazon’s revenues are larger than Google’s in
retail advertising. /d. at 1403:20-21 (Dischler) (discussing DX231 at .003).

B. Display Ads

197. A display advertisement is an image or video that appears on a website. Id. at

4848:17-22, 4857:3-5 (Lim). One type of display ad is a banner ad, which is depicted below at
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the top and side of the image. Id. at 1195:19-25 (Dischler); UPX274 at 841. If a user clicks on a

display ad, they will be directed to the advertiser’s website. See UPX8089 at 398.

UPX274 at 841.

198. Display ads only run on a website if the site is supported by software that enables
the ad’s placement. For Google Ads that software is the Google Display Network. UPX8056 at
.002. Many websites do not have display advertising on them. Tr. at 1193:13-18 (Dischler).
Display ads do not appear on a SERP. Id. at 1193:19-21 (Dischler).

199. Display ads are priced based on the impressions that the advertisement receives.
“An impression is the delivery of an ad,” which indicates “a high probability that the user has seen
the ad.” Id. at 3821:13, 19-20 (Lowcock). The advertiser pays for a display ad whenever it shows
up on a user’s screen. Id. at 1177:15-17 (Dischler); UPX1 at 538 (“An impression is counted each
time your ad is shown.”). The metric used to price display ads is known as cost-per-mille (or
CPM), which is a fixed price per thousand impressions. UPX26 at 770; Tr. at 1194:16-1195:13
(Dischler). Display ads sold through Google are priced through auctions that are distinct from
those used for text ads or PLAs. See Tr. at 4006:23-25 (Juda). Display auctions are first-price
auctions, where the top bidder wins the ad placement and pays its bid price. UPX6032 at 655-56.

200. Display ads are well-suited for creating brand awareness. UPX26 at 764 (“Display

ads . . . aim to build brand recognition[.]””). For instance, if an individual “see[s] a display ad for
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a new fuel-efficient Toyota, [they] might think, ‘Gee, maybe it’s time to buy a new car.”” Tr. at
454:13-20 (Varian) (quoting UPX411 at 638).

201. Because a display ad is not served to a user in response to a query, advertisers rely
on various other signals, both from the ad publisher and the user, in determining where to place a
display ad. Advertisers can elect to place display ads to appear on content-relevant websites (e.g.,
an ad for a mixer next to an article on baking) or on specific websites. UPX26 at 769. As for user
signals, see id. at 764, advertisers look to place display ads on content-relevant or industry-related
websites that the user has visited or whose ads on which the user has clicked, UPX428 at .011;
Tr. at 1418:4-8 (Dischler) (“The users’[] interest can be signaled in any number of ways, whether
it’s visiting a website, whether it’s subscribing to a TikTok channel of a golf influencer or in any
number of ways.”).

202. A particularly valuable form of display advertising is “retargeted” display ads. An
advertiser uses a consumer’s activity on the advertiser’s website to tailor a later-appearing display
ad on another website. To illustrate, “[a] retargeted ad would occur, for example, when you bought
a product and there was a complimentary product that was associated with that. So, you could buy
a product like ski boots and it would suggest ski equipment or ski mittens.” Tr. at 455:6-9 (Varian).
A retargeted display ad can be delivered only after the consumer has visited the advertiser’s
website. Id. at 455:25-456:5 (Varian).

203. The placement of a retargeted display ad is most valuable within the first hour after
the user visits the advertiser’s website. UPX26 at 764—65. The value of a retargeted ad diminishes
as the time increases from the user’s visit to the website, because the user is less likely to possess
the intent that they had when visiting the site. Tr. at 456:6-17 (Varian). Take, for instance, a user

who visits Best Buy’s website and looks at flat-screen TVs but does not make a purchase. A
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retargeted display ad featuring a brand of flat-screen TV will be less effective as time goes on from
when the user visited the Best Buy website.

204. Privacy initiatives can also limit the effectiveness of such targeting techniques.
Retargeting data is collected using “cookies” or data about an individual’s prior web activity: “The
way this works is that an advertiser or agency presents an ad and a list of [] cookies to an ad server
network and the network displays the ad to the cookies on the list, if and when these cookies show
up on particular website.” UPX413 at 735. Cookies can be limited by third parties. For instance,
after Apple made privacy changes to a new version of 10S, Meta’s ability to serve retargeting ads
was made “much harder or potentially even not possible in some circumstances.” Levy Dep. Tr.
at 172:18-24.

205. Retargeted display ads cannot replace search ads. See Tr. at 5220:11-22 (Booth).

C. Social Media Ads

206. Social media advertisements are essentially display ads that are integrated into a
social media feed. See id. at 5392:3—5393:9 (Jerath); id. at 3839:23-3840:2 (Lowcock); van der
Kooi Dep. Tr. at 260:21-261:2.

207.  One of the largest providers of social media ads is Meta, which owns Facebook and
Instagram. The bulk of Facebook’s social media ads are not considered search ads, although “a
very small percentage” do qualify. Tr. at 8772:13-16 (Israel); id. at 458:4-5 (Varian). Facebook
has roughly twice as many advertisers as Google. Id. at 1407:4-11 (Dischler). Other social media
channels include TikTok, LinkedIn, Snapchat, and Pinterest. /d. at 4840:23-25, 4860:6-13 (Lim).

208.  Social media users spend a significant amount of time engaging with the platform,
which can provide a greater opportunity for advertisers to engage with potential customers. Id. at

1407:23—-1408:20 (Dischler). Advertisers use social ads “[m]ainly [for] awareness, engagement,

70



Case 1:20-cv-03010-APM Document 1033 Filed 08/05/24 Page 75 of 286

and, in some instances, acquisition” where possible. Id. at 4841:9-10, 4860:15-22 (Lim). Social
media ads have “a distinctly different role . . . than paid search” ads. Id. at 4841:11-12 (Lim);
see also infra Section V.D.

209. Because social media ads are not displayed in response to a query, social media
platforms rely on various other signals of a user’s intent to determine which ads to display. Tr. at
1369:18-1370:1 (Dischler) (noting that Facebook’s ads do not use keywords). Those include
accounts or channels the user follows, the length of engagement, user clicks on products shown on
the feed, etc. Id. at 1418:4-7 (Dischler).

210. Social media is a growing destination for advertisers. Meta has been wildly
successful in selling social ads on Facebook and Instagram. Between 2018 and 2021, for example,
Meta’s ad revenue grew by about 150%. See UPX1019 at 530. And while TikTok’s growth as an
ad platform is in its infancy, evidence suggests that it may be particularly well-suited for targeting
younger demographics. DX241 at .010 (“Nearly 50% of Gen Z say they use TikTok, IG for
shopping, compared to just 15% of older users.”).

211. Google responded to the dramatic growth in social media ad spend with a new
advertising product called “Discovery Ads,” or Demand Gen ads. Discovery ads are placed within
auser’s feed on YouTube or Gmail. Tr. at 1196:15-1197:5 (Dischler); UPX33 at 117. Discovery
ads were partially modeled after social media ads on Instagram and Facebook to compete with
Meta’s offerings. Tr. at 1197:3-8 (Dischler); UPX29 at 541 (“Google has no direct competitor to

Facebook’s ad offering[.]”). Discovery ads are not sold on SERPs. Tr. at 1196:22-24 (Dischler).
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D. The Marketing Funnel

212.  Advertisers use the different ad channels described—search, display, and social
media—to accomplish different marketing goals, sometimes within the same campaign. Those
objectives often are correlated to the ad channel’s unique features.

213.  “The purpose of advertising is to capture consumers’ attention and drive them
through to a point of conversion, and conversion is to purchase a product or service.” Id. at 3815:6-
9 (Lowcock). Marketing professionals in industry and academia have used a “funnel,” pictured

below, as a visual depiction of the consumer journey from awareness to purchase.

UPXDI103 at 7; Tr. at 3815:11-13 (Lowcock) (summarizing the funnel as “[d]riving awareness,
capturing intent, driving consideration, and driving a decision to purchase”).

214. The upper funnel focuses on generating consumer inspiration and awareness of the
product. Tr. at 5121:16-25 (Booth) (e.g., “getting people thinking about performing a [home-
improvement] project”); id. at 3816:10-11 (Lowcock). In the middle is the consideration phase,
where the consumer evaluates a class of products or a particular product. /d. at 5122:9-10 (Booth);

id. at 3817:24-3818:2 (Lowcock) (“The middle part of the funnel is to try and drive some sort of
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... behavior so to learn more about the product or service.”). The lower funnel seeks to persuade
a user to carry out a transaction (e.g., a sale or other metric of conversion). Id. at 5121:21-25
(Booth); id. at 3818:3-8 (Lowcock).

215.  Another way to think about the funnel is in terms of “push” and “pull” ads. “[P]ush
ads are essentially an advertiser putting a message out there when a consumer isn’t necessarily
even looking for something. Pull ads tend to [function when] somebody goes to Google or goes
to Bing, is actively looking for something, [advertisers] have the opportunity to be able to respond
to that query.” Id. at 5123:3-11 (Booth) (“So push [] is we’re sending our message out. Pull means
we’re bringing people in who are already in market.”); id. at 6588:13-20 (Vallez) (“We generally
think about search as pull,” and “[pJush ads are generally more what we call upper funnel. They’re
more video, display, that type of media, social media.”).

216. “The customer journey is complex. Consumers don’t consume media in a silo, so
they experience media across all channels.” Id. at 3815:2-5 (Lowcock).

217. Marketers view different ad channels in terms of their relative strength at achieving
objectives along the funnel. Generally, display ads are superior at establishing product awareness,
whereas search ads are more effective at driving conversions. “One way to think about the
difference between search and display/brand advertising is to say that search ads help satisfy
demand, while brand advertising helps to create demand.” UPX411 at 638 (2008 internal Google
email written by Hal Varian) (internal quotation marks omitted) (emphasis added); UPX459 at 871
(same); UPX439 at 112 (same); accord Tr. at 1174:20-23 (Dischler) (“If you want to get very
broad, to reach a diffuse audience like someone used for TV, the search results page is a less

optimal channel because it is [] more focused.”).
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218. Display ads therefore are considered more effective upper-funnel tools and search
ads more effective lower-funnel tools. Tr. at 3816:1-11, 3816:25-3817:1, 3819:12-17 (Lowcock)
(“Display advertising is primarily intended to drive or create demand and drive awareness,” while
“[s]earch advertising is there to capture intent after you have driven awareness.”); id. at 6586:24-
25 (Vallez) (“[S]earch is more often than not the last step, one of the last steps in that journey.”).
Search ads can be effective for upper-funnel goals, see, e.g., James Dep. Tr. at 269:22-270:7, but
that is not how advertisers largely conceive of them, see Tr. at 6881:20—6882:24 (Amaldoss)
(discussing PSXD10 at 17) (summarizing based on a subset of record documents and testimony,
64% of advertisers view display ads to be higher up in the funnel than search ads, and 0% consider
display to be below search). Google acknowledges that “[w]hen running Display ads, [advertisers]
might not reach those who are actively searching for what” is offered. UPX8056 at .002; see also
UPX8089 at 398 (“While the Search Network can reach people while they search for specific
goods or services, the Display Network can help you capture someone’s attention earlier in the
buying cycle.”).

219. Social media ads can be used at multiple stages of the funnel, Tr. at 4861:3-4 (Lim);
Ramalingam Dep. Tr. at 151:7-11, but the marketing industry views them primarily as “push ads”
to drive brand and product awareness, Tr. at 6588:23—-6859:2 (Vallez) (describing social media
ads as “push,” not “pull” ads, “because the consumer is not intentionally trying to pull information,
... they’re usually getting a feed that’s being presented to them, different options, [] which may
or may not be relevant to the context which they’re in”); id. at 4861:24-4864:1 (Lim) (JPMorgan
Chase spends three times as much in paid search as in social, all of which is used for lower-funnel
goals, whereas its social media spend is targeted to various stages of the funnel); id. at 6513:1-5

(Hurst) (Expedia spends on social media for the purpose of “buying an audience’); Dacey Dep.
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Tr. at 291:18-22 (“The intent of the user is very different and it’s a more passive user on paid
social; whereas, in search, the intent is significantly higher and we can monetize it in a completely
different amount.”); Tr. at 5123:24-5124:1 (Booth) (identifying social media ads as push ads “in
some cases”).

220. For some industries, however, like clothing and cosmetics, social media ads can be
effective for lower-funnel purposes. DX703 at 704 (Revlon advertising strategy placing social
media in the awareness and consideration phases, alongside search in the latter); Tr. at 4892:16-
18 (Lim) (“[1]f you’re a direct consumer, fashion brand, you may consider paid social lower in the
funnel than a bank.”).

221. Advertisers often use different ad channels as complements as part of a “full-funnel
strategy.” Tr. at 5122:1-20 (Booth) (“What we try to do or what most advertisers try to do is try
to nurture that consumer journey by showing them a bunch of options, presenting that in display
or social, and then ultimately leading them down that transaction path.”); id. at 4894:15-17 (Lim)
(“[M]ore often than not, it’s a combination of everything that you’re doing that’s driving that
outcome.”). Google itself touts the importance of a “full-funnel” strategy. UPX8051 at.005 (2022
Google record concluding that “full-funnel marketing has never looked better or been more critical
to business success”).

222. The marketing funnel is neither “dead” nor has it become “obsolete” because of the
emergence of digital marketing and new ad technologies. See Tr. at 5649:2-13 (Jerath) (discussing
DXD14 at 37). Industry witnesses consistently testified that they continue to use the funnel to
shape marketing strategies, even on digital platforms. See id. at 3815:11-15, 3816:12-20
(Lowcock) (IPG); id. at 4857-4892 (Lim) (JPMorgan Chase); id. at 5121:1-10 (Booth) (Home

Depot); id. at 5238:9-5239:3 (Dijk) (Booking.com); id. at 6512:1-6513:24 (Hurst) (Expedia); id.
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at 6585:25-6589:2 (Vallez) (Skai); Alberts Dep. Tr. at 45:18-47:8 (Dentsu); Dacey Dep. Tr. at
98:3-22 (TripAdvisor); Daniels Dep. Tr. at 19:14-23 (Thumbtack); James Dep. Tr. at 23:13-24:3
(Amazon); Levy Dep. Tr. at 104:11-18 (Meta); Lien Dep. Tr. at 186:5-15 (Marin); Ramalingam
Dep. Tr. at 148:5-151:18 (Yahoo); Soo Dep. Tr. at 285:3—-287:11 (OpenTable); Stoppelman Dep.
Tr. at 83:4-84:19 (Yelp); Utter Dep. Tr. at 284:11-285:218 (Microsoft).

223.  Even Google has recently and repeatedly recognized the continued vitality of the
marketing funnel. See UPX427 at 030 (2019); DX241 at .010 (2021); UPX8051 at .002 (2022)
(Google essay touting “full-funnel” strategies using Google Ads); cf. Tr. at 1413:10-1414:22
(Dischler) (contending that the funnel is “obsolete” but agreeing that advertisers use it
“informally”); id. at 7791:7-16 (Pichai) (describing the funnel).

224. Large advertisers typically organize themselves along ad channels, with different
teams and distinct budgets based on ad channel. See, e.g., Tr. at 4839:12-16 (Lim) (JPMorgan
Chase has three departments: paid social, search, and programmatic); id. at 6590:23—6591:1
(Vallez) (advertisers generally have multiple teams managing different ad channels); James Dep.
Tr. at 187:6-9, 190:9-13 (Amazon has different teams and leadership for paid search, social
marketing, display, and video); PSX970 at 668 (advertising agency Tinuiti has different teams for
paid search and paid social).

E. Shifting Spend

225.  An advertiser will “determine the objectives of their advertising campaign on a
campaign basis and they set an overall budget for their entire advertising spend.” Tr. at 3805:2-4
(Lowcock). From there, the advertiser will determine how to allocate their budget to different
channels to meet campaign goals. Id. at 3805:5-10 (Lowcock); see, e.g., UPX926 at 683—84

(“Campaign segmentation should be done at a granular level where you can control the investment
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amount allocated towards a campaign. Orienting these campaigns with the customer journey is
critical so that you can align all assets housed within the campaign to a common and consistent
goal.”); Tr. at 4857:12-18 (Lim) (“Paid search budgets are for paid search only. Where we have
investment mobility would be if you think about just digital or just a programmatic investment for
a campaign, we could optimize to or from various different websites within that campaign. But it
is not transferable between a programmatic buy across web pages and paid search. They are
distinct and different and separate.”).

226. One common campaign driver is seasonality: Certain times of year are associated
with product popularity and purchases. E.g., DX187 at .069 (“Escape rooms are very seasonal.
You’re going to see a spike in the summer months, and around the holidays, Christmas. So, a bit
of a mixture of seasonality and available impression.”).

227.  Another driver is return on investment (ROI), or return on ad spend (ROAS), which
are metrics advertisers use to evaluate the effectiveness of their ad spend. Advertisers will shift
spend to more effective ad channels to maximize their overall ROIL. See, e.g., Tr. at 5340:23—
5341:5 (Dijk) (ROl is the “key” metric for decision-making); James Dep. Tr. at 35:19-23 (Amazon
bases some of its bidding strategies in part on ROI); Tr. at 5141:14-17 (Booth) (“So we would
continue to lean our investment into what is producing the greatest return on advertising spend or
ROAS, and that’s a consistent practice that our teams are always doing.”); DX187 at .066 (ROl is
“the top factor affecting short term [] and long term [] spend”).

228. But it is challenging for advertisers to calculate ROI and ROAS. See UPX441 at
803 (privacy measures have made it “more challenging for [JPMorgan Chase’s] teams to have
real-time access to performance data at a granular level”); Tr. at 3981:14-17 (Lowcock)

(“[BJecause ROI requires confidential client information, . . . the client might not share that data
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with us, nor would it then be provided to third parties to optimize ROL.”); UPX519 at .001 (“There
is no good sense, both within Google and outside, for what the true ROI of advertising channels
are (and consequently how they compare).”) (2017); UPX506 at .012 (“Overwhelming majority
of advl[ertisers are] nowhere closer to measuring ROL” only a “[s]elect few players with the
resources can build models” to do so, “but analysis have shown they are all over the place.”)
(2017).

229. Google believes that advertisers’ ability to calculate ROI has improved
significantly in the last six years, in part due to the development of Al and new ad channels, such
as social media. Tr. at 1385:3-12 (Dischler). Also, now available to advertisers is automated
bidding software, which attempts to discern and compare the ROI of different ad types to further
the advertiser’s business objectives. See id. at 1357:7-1358:19 (Dischler). These automated tools
shift ad spend between social media ads and search ads on GSEs and SVPs. Id. at 1406:4-8
(Dischler). Google has an automated bidding product, Performance Max, that some of its
advertisers use (although not many of its largest). Id. at 1371:4-11, 1372:5-24 (Dischler).

230. Though advertisers do try to estimate and maximize ROI and ROAS across
channels, they do not substitute away significantly from search ads to other channels, like display
or social. These channels are less effective at achieving the same marketing goals as search ads.
Advertiser witnesses uniformly testified that purchasing search ads on Google is essential to digital
ads campaigns because search ads are uniquely able to capture high-intent consumers. See, e.g.,
id. at 3826:14-15 (Lowcock) (“I would go so far as search would be mandatory in any advertising
campaign.”); id. at 4849:6-7 (Lim) (“We think of search as an always-on acquisition driver for the
firm.”); id. at 6506:24—6507:1 (Hurst) (“[T]here isn’t a great substitute for the volume of high-

intent customers you can find on Google.”); id. at 5236:24-5237:1 (Dijk) (“Google is kind of the
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exclusive, dominant . . . pool of high-intent, new customers for us to find.”); id. at 6585:25-6587:3
(Vallez) (agreeing that no paid media channel better captures user intent than paid search because
search reflects “the moment right when they’re about to make a decision”); DX412 at 665 (Kohl’s
presentation showing search spend as unchanging while other ad types, including display, social,
and video, fluctuate); Tr. at 5450:6-10 (Jerath) (discussing UPXD103 at 23) (Booking.com record
explaining that “Search and Display Ads are not seen as substitutable to one another . . . because
they target users in very different situations/environments,” and the “resulting performance is very
different”). There is no evidence that advertisers have significantly shifted spend away from
search ads at any point.

231. Advertisers rely heavily on search ads for traffic and revenue. When advertisers
have experimented by turning off search ads for a portion of queries or products, they have lost
revenue. See Tr. at 422:22-24 (Varian). In 2020, for example, Home Depot—one of Google’s
largest advertisers—studied the effects of cutting off paid search on its revenue. When it turned
off paid search inl% of United States markets, its revenue dropped .%. PSX676 at 240. Home
Depot concluded that for every $1 it invested into paid search, it earned over $. in revenue. /d.;
accord Tr. at 5284:6-8 (Dijk) (Booking.com cannot stop purchasing text ads from Google and
sustain its business.).

232.  When it comes to general search text ads, advertisers have a fixed budget that
largely mirrors the relative market shares of Google and Bing. Tr. at 4869:7-23 (Lim) (90% of
JPMorgan Chase’s search text ad spend is on Google, 10% is on Bing); id. at 5141:23-24 (Booth)
(“It’s industry standard, probably 90 percent versus 8 to 10 percent on Bing.”); id. at 6501:11-14

(Hurst) (Expedia’s spend allocation is 10 to 1, Google to Bing); UPX441 at 803 (Google is a
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“[c]ore partner in search due to overwhelming market share”). Advertisers buy nearly all of their
text ads from these two GSEs. Tr. at 4874:10-12 (Lim).

233.  Advertisers consistently testified that shifting significant ad spending from Google
to Bing would be ineffective (and unwise) because of Bing’s lack of scale. /d. at 4869:7-4870:11
(Lim) (“Bing doesn’t have an equivalent volume so we would be unable to move budgets between
those two partners.”); id. at 4875:19—4876:4 (Lim) (stating “there’s [nowhere] else to go” once it
maximizes spend on Bing); id. at 5143:5-24 (Booth) (Home Depot’s 90/10 spend split has
remained constant); id. at 6533:16-20 (Hurst) (“I don’t think there is a way to shift enough spend
to Bing to make up for that gap. I’m actually very confident there is not a way to spend that much
money in Bing and find all the travelers you had in Google by using one instead of the other.”);
id. at 5282:7-12 (Dijk) (“Q. Are text ads that Booking.com purchases on Bing generally less
expensive than on Google? A. Very difficult to say. It depends very much on the keywords and
the searches. But as I told to you, it doesn’t really matter. I would gladly spend far more with
Bing, but I’'m constrained because the demand is clearly not there.”); accord UPX519 at .017
(Google study reflecting that “Bing was mentioned as having good ROI but too low volume for
them to seriously invest”).

234. For advertisers that purchase both text ads and PLAs, the shifting of spend between
those two formats is more common. See Tr. at 5181:22-5182:6 (Booth) (Home Depot reshuffles
its text ad/PLA spend allocation daily). But only retail advertisers can shift spend from text ads to
PLAs. Id. at 1493:11-1494:3 (Dischler); id. at 7580:9-17 (Raghavan) (stating that the determining
factor in whether an advertiser could shift spend from text ads to PLAs is whether their products

“have visual appeal”).
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235.  Some of Google’s largest advertisers cannot make that shift. Dr. Raghavan agreed
that among Google’s top 20 queries in the United States in 2018, only three pertained to a physical
product for which advertisers could shift spend from text ads to PLAs. See id. at 7578:8-7580:17
(Raghavan) (discussing UPX342 at 859).

236. Even for retail advertisers, PLAs are not perfect substitutes for text ads. See id. at
5218:23-5219:5 (Booth) (Home Depot would be unable to use PLAs to advertise a storewide sale).
But see id. at 1356:25-1357:3 (Dischler) (“I believe that they’re equivalent. In the view of the
advertisers, they’re equivalent and substitutable.”); id. at 1476:20-24 (Dischler) (“[T]he advertiser
has a singular business objective which is to sell products, and they could use shopping ads or text
ads in order to achieve that business objective for the retail advertisers that are eligible to use
shopping ads.”).

237. That said, some retail advertisers are increasingly embracing PLAs and spending
more of their search ads budget on that channel. Id. at 5182:7-21 (Booth) (Home Depot’s spend
is greater on PLAs than text ads); id. at 1356:22-24 (Dischler) (“You know, as advertisers become
more comfortable, they’ve been shifting more budgets to shopping ads versus text ads.”).

F. Text Ads Auctions (Also Greatly Simplified)?

238.  Advertisers do not purchase ads on Google in the same way they do in traditional
media, like newspapers (e.g., the cost of a half-page ad) or television (e.g., the cost of a 30-second
ad during the Super Bowl). Instead, on Google, advertisers compete with one another through an

auction to make an ad purchase. Id. at 463:14-16 (Varian). These auctions occur in a split second,

2 At trial, Plaintiffs repeatedly confronted Google’s ad executives with company records containing their own
statements, as well as the statements of their colleagues, regarding Google’s text ads auctions. In many instances, the
witness professed to lack an understanding of the record or sought to contextualize it in highly technical ways.
In making these Findings of Fact, the court gives greater weight to the contemporaneous statements contained in the
company’s internal records, than later trial testimony in which Google employees declined to ratify those statements.
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between the time a user enters a query and when the SERP is displayed. Google designs the
auction and controls underlying inputs that can affect the ultimate price generated by the auction.
Id. at 1197:25-1198:4, 1205:12-18 (Dischler); UPX509 at 869 (“We also directly affect pricing
through tunings of our auction mechanisms[.]””). Google runs billions of search ads auctions each
day. Tr. at 1198:24-1199:5 (Dischler).

239.  The auction determines the ads displayed and the order in which they appear on the
SERP. Id. at 1198:5-17 (Dischler). An advertiser whose text ad appears on a SERP only pays
Google if a user clicks on the ad. FOF 9 186. A text ad is priced on “cost per click” (CPC) basis.
Id. The price of a text ad “is determined based on the results of the auction, and the maximum
cost per click is specified by the advertiser.” Tr. at 1352:13-17 (Dischler). Google sets a “reserve
price” for text ads, or a minimum price below which it will not sell the ad. Id. at 463:20-25
(Varian); id. at 1204:15-1205:3 (Dischler).

240. Google’s text ads auction is a classic second-price auction, with modifications.
A second-price auction is one where multiple bidders enter the auction, and the winner, instead of
paying the price of their highest bid, pays one cent above the first runner-up. Id. at 1200:2-21
(Dischler). This makes the “second price,” or the runner-up’s bid, very important. /d. at 1200:22-
25 (Dischler). Google runs a second-price auction because it views it as more advertiser-friendly.
Id. at 4263:12-16 (Juda). It is also more efficient for Google, because when the final price is
determined by something other than the top bid, advertisers will not “be constantly trying to move
their bids up or down to see if they can get the same outcome for less money,” which is burdensome
for both advertisers and Google’s advertising system (which is responsible for “consuming all

these changing bids at all times and processing them”). Id. at 4264:1-14 (Juda).

82



Case 1:20-cv-03010-APM Document 1033 Filed 08/05/24 Page 87 of 286

241. An auction winner is not determined solely based its bid. The auction also relies
on certain qualitative metrics, including the quality of the ad and the advertiser’s website. At a

high level, the auction captures both the bid and the qualitative factors in the following formula:
LTV = bid x pCTR - B

UPXS at 054.

242.  In this formula, “bid” represents the advertiser’s chosen bid; “pCTR,” or predicted
click-through rate, is a proxy for the ad quality; and “beta” refers to blindness, which tries to
approximate future engagement with ads. /d.; UPX37 at 200, 202—03; UPX442 at 868. The pCTR
is a score between 0 and 1: “[I]f a predicted click-through rate of 0.20 was used in a running shoes
query, that would imply that the system thinks there’s a one-out-of-five chance that a user is going
to click on the ad, or a 20 percent chance.” Tr. at 4281:1-4 (Juda). The formula’s result is an
“LTV” score, which refers to the “long-term” value of the ad. UPX889 at 772—73. The higher the
LTV score, the more likely the ad will win an auction. Id. at 772.

1. Pricing Knobs

243. Google can affect the final price paid for an ad through so-called “pricing knobs”
or “pricing mechanisms.” Id. at 779, 783. Google has used three primary pricing knobs to
influence prices: (1) squashing, (2) format pricing, and (3) randomized generalized second-price
auction. Google has referred to these levers as “intentional pricing.” UPX509 at 869.

244. Squashing premiered in a launch that Google code-named “Butternut Squash.”
See generally UPX442. Squashing artificially raises the pCTR of the runner-up, thereby inflating
its overall LTV score. UPX889 at 784. This increases the likelihood that the runner-up takes the
top spot (even if its bid is not the highest). See id. at 784-86; Tr. at 1221:17-1222:10 (Dischler)

(squashing tries “to prevent runaway winners and to create a chance for smaller advertisers to
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participate in the auction”). But squashing also “[e]ffectively simulates auction pressure” by
making the runner-up more competitive, thereby creating upward pricing pressure on the top-rated
bidder. That top bidder must pay more to win the auction so as to offset the runner-up’s artificially
increased LTV score. UPX889 at 784; Tr. at 1386:6-9, 1383:19-21 (Dischler); id. at 4281:17—
4283:2 (Juda). As a result, on average, the winner of an auction subject to squashing pays more
than they would have absent squashing. See Tr. at 1222:3-10 (Dischler); id. at 8857:2-13 (Israel).

245. Format pricing is Google’s practice of charging advertisers for “formats,” or
additional text and links that appear on general search text ads. /d. at 4254:3-8 (Juda) (discussing

DXDI1 at 5, 8). A formatted text ad is illustrated below.

DXDI11 at 5 (links entitled “Find cars near you,” “How it works,” and “Getting started”). Formats
allow an advertiser to create a customized and complex ad copy that provides the consumer with
more information than an ordinary text ad. When first implemented, formats came at no extra cost
to advertisers. See UPX430 at 580. But in 2017, Google adjusted the auction to impose price
increases for formatted ads, after it determined that “strongly increased format prices” resulted in

long-term revenue gains. UPX729 at 979; FOF 9 250 (discussing the Gamma Yellow experiment).
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246. In 2019, Google developed a randomized generalized second-price auction, or
rGSP, another ad launch that affected pricing. Tr. at 1222:11-17 (Dischler). Put simply, rGSP
occasionally randomly switches the LTV scores of the two top auction entrants, thereby allowing
the runner-up to win the auction despite its originally lower LTV score. Id. at 1222:18-1223:7
(Dischler); UPX1045 at 422; UPX512 at .009—-.010. Much like squashing, rGSP artificially
enhances the runner-up’s score, creating more competitive auctions and driving up final prices.
UPX45 at 840 (““Ads pay a higher price to win with certainty, which increases revenue.”); Tr. at
4177:20-25 (Juda) (one way that advertisers can avoid being swapped is to increase their bid to
counteract the other LTV score impacts). rGSP replaced format pricing because it was even more
effective at driving revenue. See UPX512 at .002. Advertisers cannot opt out of rGSP. Tr. at
4302:9-4305:5 (Juda).

2. Increasing Text Ads Prices

247. Many of Google’s ad innovations seek to deliver additional value to advertisers and
users. See UPX430 at 577; UPX45 at 838—-39. “[ A]nother important objective is the revenue that
the platform (Google) makes.” UPX45 at 839.

248. Google strategically has used pricing knobs to raise text ads prices. Google’s
“intentional pricing launches,” or “intentional exploration,” arose from the concern that it was not
capturing in its pricing the full value of the ad to the advertiser. In other words, Google believed
that it could increase ad prices because its pricing was below what advertisers would be willing to
pay for an ad.

249.  That intention is perhaps best captured in a January 2018 strategy document titled
“How should AQ think about Pricing,” which drew on lessons from past pricing experiments and

outlined possible future pricing strategies. UPX509 at 869. The record observed, “[w]e know
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there is still significant upside left in the different auction pricing knobs . . . but we’ve only dared
capture[] a small fraction.” Id. It then asked: “Should we stop working on pricing exploration
despite our belief we’re leaving money on the table?” Id.; see also UPX737 at 462 (“[T]he value
created . . . was left underpriced,” meaning “that the cost of incremental clicks did not rise along
with volume following the original click cost curve.”); UPX430 at 578 (“[T]here is a lot of
opportunity to increase prices for search ads.”).

250. Google had learned from earlier ad experiments that small but substantial price
increases would generate sustained long-term profits. For example, a study conducted in 2017
termed “Gamma Yellow” sought to evaluate the long-term effects of increased format prices.
See UPX729 at 979. The experiment exposed 15% of advertisers to “strongly increased format
prices” for six weeks. Id. Google found that “50% of the initial revenue gains stuck” and “found
no evidence of notable format opt-out behaviour.” Id.

251. In 2017, Google began testing a launch called Momiji. See generally UPX36.
Momiji sought to determine how much Google could raise prices through format pricing.
See UPX456 at 274-75; UPX36 at 063, 065—67. Google admitted that it had “no way to say what
formats should cost,” but it knew that format pricing was the “best knob to engender large price
increases.” UPX507 at.026. Because it had “no principle to say what the cost should be,” Google
decided to “follow [its] long term revenue focus.” UPX506 at .005 (“So, we follow our long term
revenue focus. We put a reasonable price to Top-1 extra clicks and see if advertisers are willing
to pay it (if it sticks in an AE). Try to bring the Top-1 headroom down closer to the other position
headroom.”); see also UPX456 at 274 (“We are making this tuning in order to better share in the
value that AdWords and formats create, and to raise text ad prices on Google.com.”).

Acknowledging that it “shouldn’t launch” if it thought it would “see large scale format opt out,”
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UPX506 at .008, Google nevertheless pushed significant format price increases because its
experiments had revealed that advertisers would not drop out in significant numbers, Tr. at
1274:21-1275:3 (Dischler) (Momiji led to an increase in search ads revenue); see also UPX36 at
064, 069 (describing Momiji format pricing increases: “We’ve launched things at 15% and heard
nothing” and “[w]e don’t see mass opt-out of anything”).

252. Similar studies showed that Google could raise prices using squashing without
losing advertisers. In a 2017 study code-named “Kabocha,” Google determined that squashing
was “long term revenue positive[.]” UPX745 at 085. The study showed that the “stickage factor”
after price increases “was also [] roughly 50%,” meaning Google “expected 50% of gains to stick
post advertiser response to the changes introduced[.]” UPX737 at 462.

253.  Still, as reflected in the January 2018 strategy document, Google understood that
“at any given point in time[,] there is some price or ROI ceiling above which” advertisers may
abandon advertising on Google. UPX509 at 869-70. To ensure profits while remaining under the
“ceiling,” Google outlined four paths, two of which involved no “pricing exploration” (thereby
leaving “money on the table”) and two of which would continue “price exploration.” Id. at 871—
72. Google appears to have selected “Path 3,” which it termed “Control the walk.” Id. at 872.
This is the “scenario under which [Google] believe[d] the ceilings are still high and [it] want[ed]
to maximize [long-term] revenue.” Id. (emphasis added). “This sharing of value implies getting
closer to these ceilings without passing them, which we need to do in a controlled pricing
environment.” Id. In other words, Google believed that it could raise prices using pricing knobs
without losing advertisers—since “ceilings are still high”—thereby growing its revenues. Google

proposed that price changes could be made through “[i]ncidental launches throughout the year,”
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and “[p]rice adjustments to the new state of the world would be done once or twice a year through
dedicated pricing exploration using existing . . . and [h]olistic . . . tools.” Id.

254. Later launches and studies show that is precisely what Google did. UPX745 at 085
(AION six-month advertiser experiment, from early 2018, demonstrating that Google “can
confidently increase format prices” because “there is still large headroom in format pricing”);
UPX 737 at 462 (stating that AION’s “[s]pend response trends to the 15% change have stabilized
at roughly half the initial gains, confirming our belief that there is still room for price tuning”); id.
at 461-64, 476 (Potiron study, from June 2018, showing that “[f]ine grained squashing” showed
the same 50% “‘stickage” in the long term). Increasing prices through format pricing plainly was
a success. When it was replaced by rGSP, format pricing had risen to make up about 20% of
Google’s text ads revenue, measured per thousand queries (also known as revenue per mille, or
RPM). See UPX512 at .002 (format pricing comprised about 20% of Google’s RPM).

255.  The launch of rGSP in 2019 was equally successful. Google’s pre-launch
experiments indicated that rGSP would increase CPCs for top slot ads on non-navigational queries
by 5.91% on PCs and tablets and 4.85% on mobile phones with a long-term “stickage factor” of
40-50%. UPX457 at 258—60. Experiments showed that a 5.74% revenue gain persisted two
months after launch. UPX45 at 838; see also, e.g., UPX745 at 085-86 (new launch known as
“Stateful Pricing” demonstrated “over $6 billion in short term incremental annual revenue in
headroom”).

256. In February 2020, Google reported that the rGSP “tuning point,” or increased bid,
was about 3.7. UPX466 at 939. This meant that in order for the top bidder to keep its position, it
would need to bid 370% more than the runner-up to account for the swapped LTV score. Id.; Tr. at

4178:8-14 (Juda); see id. at 4177:20-25 (Juda) (one way an advertiser may avoid swapping is by
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increasing its bid). If that bidder was successful, it would ultimately pay significantly more than
it otherwise would have for the same ad placement.

257. Google’s records make clear that growing its revenue was a principal goal in
launching these price tunings. See, e.g., UPX51 at 228 (“Main goal: Long-term Revenue”);
UPX442 at 868 (Google will use its launch “to recover lost revenue from launches which create
value for our users and advertisers, but reduce revenue for Google”) (squashing); id. (Google
“wants to continue launching such advertiser value creating launches, but needs a mechanism to
help Google share in the value that [the] launches create); UPX507 at .004 (“Prices could be
higher, and we think we would keep the money,” because “[r]evenue gain from higher prices >
revenue loss from response” by advertisers) (format pricing); id. at .010 (describing philosophy as
to “[g]et the highest RPM point possible”); id. at .027 (ranking format pricing, squashing, and
reserves by “effectiveness,” measured as increased RPM); UPX430 at 577 (Google adjusts “the
parameters of the auction function in order to improve Long Term Revenue. . . . This work has
resulted in products which add several billions of dollars in incremental revenue annually.”);
UPX45 at 837 (rGSP solves the “difficult problem” and “major priority” of “increasing revenue
in auctions with low competition[.]”).

258. In fact, Google used ad launches to meet revenue goals or make up for perceived
deficits in its ad revenue growth. See, e.g., UPX745 at 085 (projecting “+4% RPM from standalone
pricing launches” and expecting additional billions in “incremental annual revenue” from format
pricing and squashing); UPX456 at 298 (predicting at +1.3% revenue increase). As Dr. Adam
Juda, Google’s Vice President of Project Management, testified, a positive 20% increase in
revenue “was an annual objective that we would try to get to over the course of an entire year.”

Tr. at 4140:1-20 (Juda); see id. at 7549:6-9 (Raghavan) (discussing UPX342 at 824) (same).
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259. And Google met that objective year after year. As the below chart shows, Google
has enjoyed unusually consistent revenue growth from 2010 to 2018 that hovered at or above the

20% expectation.

UPX342 at 824.

260. If Google grew concerned about meeting its revenue targets, it called for a “Code
Yellow effort,” where its “top priority” would be to “deliver [] revenue launches” through
intentional pricing. UPX738 at 406; see UPX733 at 203—04 (describing the Sugarshack format
pricing launch, which was used to meet Google’s revenue targets in response to a Code Yellow);
UPX514 at 386 (describing ad launches implemented to meet Code Yellow revenue goals).

261. Google’s pricing decisions also reflected an understanding that increasing its
revenue in the ways discussed might occasionally come at a cost (or no improvement) to
advertisers. See UPX734 at 509 (“cleverer . . . auction pricing” comes “at a cost to advertisers™);
UPX507 at .015 (“Sales struggles to explain these [price increases] in terms of user/advertiser
value[.]”); UPX889 at 780 (auction pricing mechanisms are “[n]ot designed to increase clicks™);
UPX36 at 065 (“[Clurrent system has issues. We’re acknowledging the current CPM space is

giving them different prices at the same value.”).
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262. For instance, Google claimed that the primary motivation for implementing
squashing was to help smaller advertisers, but that is not borne out by the record. Tr. at 1386:10-
19 (Dischler) (“The primary reason that we implemented squashing was to prevent certain winner-
takes-all dynamics in the auction. What we were finding is that there were a few large advertisers
that were kind of winning every auction in a particular category, and we weren’t sure actually
whether that was a good user experience. It was becoming much harder for the runnerup to break
through and show up in the top position.”). In fact, after squashing, Google displayed the same
ads on about 95% of queries measured by impressions and clicks, generating 88% of its revenue
from queries returning the same ads in the top placement. UPX442 at 872. In other words, the
overwhelming majority of revenues resulted from the same placements before and after squashing.
Moreover, Google measured success not based on improved ranking for smaller advertisers, but
by whether a “squashed” auction produced positive revenues for Google. In one record, Google
described squashing as “desirable” when CPCs increased, and “undesirable” when they did not
due to “reranking.” UPX737 at 464. Because squashing produced desirable results 60% of the
time, Google believed that “coarse squashing provide[d] overall positive metrics” but was
“suboptimal due to these mixed effects.” Id. Google proposed to further refine squashing to
optimize revenues. Id. at 464—65.

263. When it made pricing changes, Google took care to avoid blowback from
advertisers. For instance, records show that Google had concerns about the impact of transparency
on their efforts to increase prices. See UPX507 at .015 (“Worry that if we tell advertisers they will
be impacted, they will attempt to game us and convince us to abandon the experiment. . . . But, if

we don’t tell them, they will react more naturally (how they’d react if they believed they couldn’t
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influence our decision at all).”); UPX519 at .003 (A sudden step function might create adverse
reaction.”).

264. Google therefore endeavored to raise prices incrementally, so that advertisers
would view price increases as within the ordinary price fluctuations, or “noise,” generated by the
auctions. See, e.g., UPX507 at .023 (describing a 10% CPC increase as “safe” because it is “within
usual WoW noise”); UPX519 at .003 (acknowledging that advertisers would notice a 15% price
increase, but “this change is to [be] put in perspective with CPC noise,” that is, “50% of advertisers
seeing 10%+ WoW CPC changes”); id. (comment stating that 15% is “probably an acceptable
level of change (from a perception point of view) because these are magnitudes of fluctuations
they are used to see[ing]”).

265. With respect to format pricing, one Google document states: “A progressive ramp
up leaves time to internalize prices and adjust bids appropriately[.]” UPX519 at .003; UPX509 at
870 (stating that “[i]ncremental launches and monitoring should help us manage” the risk that price
increases would lead advertisers to “lower[] their bids or modify[] other settings . . . to get back to
a given ROI, leading to less revenue for Google than the initial impact hinted to”). Similarly, in
2020, Google raised prices on navigational queries using multiple knobs and recognized that it was
“[o]bviously a very large change that we don’t intend to roll out at once,” instead planning a
“[s]low 18 months rollout” to “[l]eave[] time for advertiser[s] to respond rationally[.]” UPX503
at 034; id. at 038 (“A slow roll ensures we don’t shock the system, gives time for advertisers to
respond and us to monitor changes and stop early if needed.”); see also, e.g., UPX505 at 312 (prior
to implementing squashing, concluding that “[a]dvertisers should perceive AdWords as a

consistent system, and not be subject to constant large impacts due to Google changes,” in part to
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“improve([] advertiser stickiness”); UPX506 at .018 (Momiji slide deck: “Unlikely that advertisers
will notice by themselves and respond. However, a bad press cycle could put us in jeopardy.”).

266. Google’s incremental pricing approach was successful. In 2018 and 2019, Google
conducted ROI Perception Interviews, which raised no red flags about advertisers’ attitudes as to
ad spending on Google. See generally DX187; DX119. While advertisers could tell that prices
were increasing, they did not understand those changes to be Google’s fault. Google’s studies
revealed that advertisers facing CPC changes “dominantly attribute[d] these shifts to themselves,
competition[,] and seasonality (85%)—not Google.” UPX1054 at 061; see also UPX737 at 464
(“They often attribute these changes to things in the world or what they’ve done, not just things
happening on the backend[.]”).

267. When it made these pricing changes, Google did not consider its rivals’ text ads
pricing. See UPX509 at 959 (Dr. Raghavan querying why “all of the discussion on advertisers’
reactions to [Google’s] pricing changes seem to presume that this is a 2-person game between the
advertiser and [GJoogle,” even though it is “really 3 players—the advertisers, [Google], and [its]
competitors”); id. (noting that “the discussion seems insensitive to where else the advertiser could
obtain traffic of similar quality and price”).

3. Limiting Advertiser Control

268.  Google also depreciated the quality of its text ads product in two primary ways: by
reducing the information available to advertisers in Search Query Reports and by loosening
keyword matches to create more crowded and higher price-generating auctions.

a. Search Query Reports

269. Google began offering Search Query Reports (SQRs) in 2007 to help advertisers

determine whether to add new affirmative or negative keywords to their lists. UPX526 at 538;
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Tr. at 1481:16-20 (Dischler) (“They use it in order to measure their advertiser effectiveness, or
they could use it in order to improve the range of keywords that they use in order to be able to
target users that are looking for their products or services.”). Google was aware that SQRs were
“widely used by advertisers of all segments.” UPX526 at 539, 556.

270. Prior to 2020, SQRs included all queries that resulted in an ad click, even if there
was only a single click (i.e., the “one-click threshold”). See generally id. Ostensibly out of privacy
concerns, Google removed the one-click threshold. /d. at 543. It did so notwithstanding
“substantial” projected data loss for advertisers and knowing that specific major advertisers, like
Expedia and Booking.com, had stated they would be harmed. Id. at 545, 549.

271.  Google’s own records show that the privacy rationale was suspect. See id. at 525
(email from Dr. Juda questioning whether the proposed trimming of the SQR report “could or
should be turned into a [privacy-focused thing] without a lot of thought”); id. at 531 (“While a
query can contain sensitive information, I have the ability to type anybody’s SSN into my search
box. Therefore, queries are not PII, even if I am the only person ever to search for your SSN.”);
id. (opining that “even when we do share keywords which are identical to the query and contain
sensitive information, I would argue our documentation is accurate™); id. at 541 (unnamed
commentor stating “queries aren’t PII”’). Some advertisers, as well as U.S. Plaintiffs’ expert
Dr. Kinshuk Jerath, also view Google’s privacy-related justifications with skepticism. Tr. at
3850:5-7 (Lowcock) (“[I]t would be reasonable to continue to share that sort of information with
us without breaching privacy regulations.”); id. at 5473:13-25 (Jerath) (“[T]his is not a valid reason
because the search query reports were never using user level data.”). Still, Google decided in the
fall of 2020 that all queries must receive 50 cookied impressions daily to appear on an SQR.

See UPX532 at 566 (“This decision is rooted in Google’s treating search query data as personal
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data for this use-case, even though Google has reasonable arguments such data [(i.e., queries)]
may not be personal data in many instances.”).

272. The less fulsome SQRs negatively impacted advertisers, who already h