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Motivation 1: Good Abandonment

e Definition: A user’s information need is successfully addressed by the
results page with no need to click on a result [1]

[1]Li, J.; Huffman, S.; and Tokuda, A. 2009. Good abandonment in mobile and PC internet search. In Proceedings of the 32nd international ACM SIGIR

L . ) 7
conference on Research and development in information retrieval.



Motivation 1: Good Abandonment

e Definition: A user’s information need is successfully addressed by the
results page with no need to click on a result [1] e

e Wikipedia visitation rate increases from 11.1% to |
20.5% when Wikipedia knowledge components |5 m,{,_
removed [2] = e /

Horse <

The horse is one of two extant dubspecies of Equus ferus. It is an odd-
toed ungulate mammal belonging to the taxonomic family Equidae.
Wikipedia
Sclentific name: Equus caballu:
/ Lifespan
Answer Box

25 - 30 years ”

Figure 1: A “Knowledge Panel” and “Rich Answer”

[2] McMahon, C.; Johnson, |.; and Hecht, B. 2017. The Substantial Interdependence of Wikipedia and Google: A Case Study on the Relationship Between P%er
Production Communities and Information Technologies. In Proceedings of the International AAAI Conference on Web and Social Media.



Research Question1

What effect do extracted results have on behavior, measured through
(1) click-through rate (CTR) and (2) time on the results page?

ny voter registration X 4 Q
Q Al ENews []Images © Maps O Shopping i More Settings  Tools
multievel regression Q
About 22,600,000 resuits (0.72 seconds) how long do mushrooms last x  Q
LA @Vdeos Dimoges @News O Shopping i More Tods
How to register to vote _— About 45,700,000 resuits (0.63 seconds)
2020US general election Q Al [] Books ¢ Shopping [ News [ Images i More Tools v bristolac.uk » cm leaming  whathy Multilevel model
What are multlevel models and why should I use them?
State J—
New York - cnmponents at sachevel s the erarchy. For xampl, a two-ovl
Q cooked Q, after buying Q cook Q pill Q eat

New York offers online voter registration. You can register by mail to vote in New York by printing a
voter registration form, illing it out, and mailing it to your local election office. You can also register
o vote in person if you prefer.

Who can vote ~

To register in New York you must:

« be a citizen of the United States

« be a resident of the county, or of the City of New York, at least 30 days before an election

« be 18 years old (you may pre-register at 16 or 17 but cannot vote until you are 18)

« not be in il or on parole for a felony conviction (unless parolee pardoned or restored rights
of citizenship)

« not currently be judged incompetent by order of a court of competent judicial authority

« not claim the right to vote elsewhere

« *find more information on voting rights restoration here

Direct-Answer

Whole mushrooms: Most whole mushrooms bought from the grocery store can last in the
refrigerator for up to two weeks. It is advisable to consume them within seven to ten days
of purchase. Feb 24,2022

com ) articles > how-to-store-mus... i

https://www.
How to Store Mushrooms to Maximize Their Freshness - 2022

© About featured snippets + B Feedback

Featured-Snippet

People also ask
Whatis Muti Love regression?

When woud you use a multievel modet?
What is the point of multilevel modeling?

What does muttlevel approach mean?

hitps:en.wiipedia.org » wik » Mutlevel_model
Multilevel model - Wikipedia

inear
modes, nested data models, random coefficient, random-efects
Level 1 regression equaton - Level 2 regression equation - Applications

. mixed

() Moro images

Multlevel models are satitcal models of parameters
that vary at more than one level An example couid be
amodel of student performance that contains
measures for individual studens as wel as messures
for classrooms within which the students are grouped.
Wikipedia

Knowledge-Panel



Motivation 2: Self-Preferencing

e Definition: A gatekeeper treats their own product or service more
favorably than similar products or services offered by third-parties [3]

[3] European Commission. 2022. The Digital Markets Act: ensuring fair and open digital markets. https://commission.europa.eu/strategy-and-
policy/priorities-2019-2024/europe-fit-digital-age/digital- markets-act-ensuring-fair-and-open-digital-markets_en. Accessed: 2023-04-18.
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Motivation 2: Self-Preferencing

e Definition: A gatekeeper treats their own product or service more
favorably than similar products or services offered by third-parties [3]

e Users prefer Local-Results that

Google Only Google + Competitor

include reviews from competitors .. .. .. ot T T

Richie Bs Pizza
45 kkkky¥ 21

(e.g. Yelp, TripAdvisor) [4]

44 %k kkd (95 Il Vicino Pizzeria, Albuquerque
4.5 %k % k¥ 206 TripAdvisor reviews

-
o
N

Old Town Pizza Parlor, Albuquerque
4.5 %% k%3 150 TripAdvisor reviews

= More pleces

[4] Kim, H.; and Luca, M. 2019. Product quality and entering through tying: Experimental evidence. Management Science, 65(2).

cd K¢
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Motivation 2: Self-Preferencing

e Definition: A gatekeeper treats their own product or service more
favorably than similar products or services offered by third-parties [3]

e Google Flights decreases organic clicks to Gocge
competitors by 55% and increases paid clicks by
65% [4]

Nonstoy

2h 55m+

1
1
1
| Avrens
1
1

GFSResults

[4] Edelman, B.; and Lai, Z. 2016. Design of search engine services: Channel interdependence in search engine results. Journal of Marketing
Research, 53(6)
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Research Question 2

What effect do Google Services have on traffic, measured through
(1) organic CTR to 1st-parties and (2) organic CTR to 3rd-parties?

flower pots X | Q

QA O shopping (D Images © Maps [ Books i More Tools

About 220,000,000 resuits (0.61 seconds)

Garden Centers

® mwmmm.w@ e~y H
e Watertown Cambridgd® Winthrop|
e o [2)] Qp.mm Technolegiegling
U s §O "y
N e oo @) heomedepa
@ & Y & =
e e e s
Ratng ~  Hous <

The Home Depot

40 (1.6K) - $ - Home improvement store
5 Alstate Rd - In South Bay Center - (517) 4426110
Open- Closes 9P

© In stock: flower pots - Updated 1 day ago

niche

48 (86) - Garden center
619 Tremont St - (857) 753-4204
Closed - Opens 11AM Wed

© Seen by shoppers: flower pots

Ricky's Flower Market

4 (421) - Garden center
‘Somervile, MA - (617) 628-7569
Open - Gloses 7PM

® Seen by shoppers: flower pots

> More plaes

Local-Results

causal effect image X Q

QAI  Eimages @ News [JVideos ¢ Shopping i More Tools
About 3,900,000,000 results (0.69 seconds)

Images

a .
@ medical imaging —r‘ poster  ®" 4 causal inference

CAUSE

> View more images

Images

causalimpact == time series  machine leaming

causes EFFECT
DIAGRAM

Feodback

hiking shoes X Q
Q Al O Shopping () Images ) Maps @ News i More Tools

» Women M Men Kids Girfls <8 Waterproof

About 212,000,000 results (0.93 seconds)

Ads - Shop hiking shoes

© Nearby  Nike

Merrell Men's Eddie Bauer Columbia Eddie Bauer Columbia
Moab 2 ... Men's Lukla...  Men'sLiftop Il Men'sLukla.. Men's
$110.00 $70.00 $65.83 $55.00 $67.98
Merrell.com Eddie Bauer REI Eddie Bauer Columbia S...

Shopping-Ads

13



Data Collection

[ oW ] G roth vs traditional ira - Google X =+
<« ¢ @& google.com/search?g=roth+vs+traditional+ira
Go gle roth vs traditional ira X Ul
Videos Images Fidelity For young person Calculator Pros and cons

About 10,200,000 resuits (0.37 seconds)

With a Roth IRA, you contribute after-tax dollars, your money
grows tax-free, and you can generally make tax- and penalty-
free withdrawals after age 59%. With a Traditional IRA, you
contribute pre- or after-tax dollars, your money grows tax-
deferred, and withdrawals are taxed as current income after
age 59%.

m Charles Schwab

¥ i

hitps:/ww\ .com> ira»

Roth IRA vs. Traditional IRA - Charles Schwab

People also ask

What is better Roth or traditional IRA?
What are the disadvantages of a Roth IRA?
Is it worth having a Roth and traditional IRA?

Is 407K a traditional IRA or Roth IRA?

®man* N*»O

& Q

Reddit Taxes News Allfilters ~ Tools

Taxbresknow  RETREIRIREE RADITIONAL IRA VS. ROTH IRA

orm iy sl -

@ About featured snippets - 8 Feedback

v

Feedback
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Data Collection

[ oW ] G roth vs traditional ira - Google X =+
<« ¢ ] |google.com/search?q:roth+vs+traditional+ira
Go gle roth vs traditional ira X $ & Q
Videos Images Fidelity For young person Calculator Pros and cons Reddit Taxes News Allfilters ~ Tools

About 10,200,000 resuits (0.37 seconds)

With a Roth IRA, you contribute after-tax dollars, your money
grows tax-free, and you can generally make tax- and penalty-
free withdrawals after age 59%. With a Traditional IRA, you
contribute pre- or after-tax dollars, your money grows tax-
deferred, and withdrawals are taxed as current income after
age 59%.

m Charles Schwab

¥ i

hitps:/ww\ .com> ira»

Roth IRA vs. Traditional IRA - Charles Schwab

People also ask

What is better Roth or traditional IRA?
What are the disadvantages of a Roth IRA?
Is it worth having a Roth and traditional IRA?

Is 407K a traditional IRA or Roth IRA?

Taxbresknow  RETREIRIREE RADITIONAL IRA VS. ROTH IRA

orm iy sl -

@ About featured snippets - 8 Feedback

v

Feedback

| a o « N» O
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Data Collection

<«

[ ] G rothvs traditional ira - Google X 4

¢ @& google.com/search?g=roth+vs+traditional+ira

®man* N*»O

Google

roth vs traditional ira X $
Videos Images Fidelity For young person Calculator Pros and cons

About 10,200,000 resuits (0.37 seconds)

With a Roth IRA, you contribute after-tax dollars, your money
grows tax-free, and you can generally make tax- and penalty-
free withdrawals after age 59%. With a Traditional IRA, you
contribute pre- or after-tax dollars, your money grows tax-
deferred, and withdrawals are taxed as current income after
age 59%.

m Charles Schwab

¥ i

hitps:/ww\ .com> ira»

Roth IRA vs. Traditional IRA - Charles Schwab

People also ask

What is better Roth or traditional IRA?
What are the disadvantages of a Roth IRA?
Is it worth having a Roth and traditional IRA?

Is 407K a traditional IRA or Roth IRA?

& Q

Reddit Taxes

Tax break now

v

Feedback

News Allfilters ~ Tools

Tk Fraak st RADITIONAL IRA VS. ROTH IRA

@ About featured snippets +

M Feedback
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Data Collection

[ NON G roth vs traditional ira - Google X 4

< e ﬂ|google.com/search?q:roth+vs+traditiona|+2ra |§] Q 0 % “ * 0O

GO gle roth vs traditional ira X $ @& Q @&
Videos Images Fidelity For young person Calculator Pros and cons Reddit Taxes News Allfilters ~ Tools

About 10,200,000 resuits (0.37 seconds)

With a Roth IRA, you contribute after-tax dollars, your money Tax break now | Tax break later
grows tax-free, and you can generally make tax- and penalty-
free withdrawals after age 59%. With a Traditional IRA, you
contribute pre- or after-tax dollars, your money grows tax-
deferred, and withdrawals are taxed as current income after
age 59%.

s
Fra UM S

85 6500 5,500 s
it by

[T SS ————

= Charles Schwab

hitps:/ww\ .com> ira » roth: i

Roth IRA vs. Traditional IRA - Charles Schwab

@ About featured snippets - 8 Feedback

People also ask

What is better Roth or traditional IRA? v
What are the disadvantages of a Roth IRA? v
Is it worth having a Roth and traditional IRA? v
Is 407K a traditional IRA or Roth IRA? v

Feedback

From Aug to Dec 2020 we collected 850,000+ results pages from 1,900+ participantsiz



Method: Treatment Definition

Treatment

® ©® G rothvstaditonalira- Google X +

< C @& google.com/search?q=roth+vs+traditional+ira
Go gle roth vs traditional ira X ¢
Videos  Images  Fidelty ~ Foryoungperson  Calculastor  Prosand cons

About 10,200,000 results (0.37 seconds)

©

D Q

Reddit Taxes News Allfilters v Tools

With a Roth IRA, you contribute after-tax dollars, your money
grows tax-free, and you can generally make tax- and penalty-
free withdrawals after age 59%. With a Traditional IRA, you
contribute pre- or after-tax dollars, your money grows tax-
deferred, and withdrawals are taxed as current income after
age 59%.
g Charles Schwab

https://www.schwab.com » ira > roth-vs-traditional-ra  §

Roth IRA vs. Traditional IRA - Charles Schwab

Tax break now

@ About featured snippets - J Feedback

People also ask

What is better Roth or traditional IRA?

What are the disadvantages of a Roth IRA?
Is it worth having a Roth and traditional IRA?

Is 401K a traditional IRA or Roth IRA?

v

Feedback
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Method: Outcome Definition (RQ1

Treatment Outcomes: Behavior (RQ1)

® ©® G rothvstaditonalira- Google X +

< C @ google. \2q=roth+vs-+traditional+ira g Q h % SNe -
) ’ 1. Click-throughrate (CTR)
Google roth vs traditional ira X & @& Q © m .
’ 2. Time on the results page

Videos  Images  Fidelty ~ Foryoungperson  Calculator  Prosandcons  Reddit  Taxes  News Allfiters ~  Tools

About 10,200,000 results (0.37 seconds)

With a Roth IRA, you contribute after-tax dollars, your money R RADITIONAL IRA VS. ROTH IR,
grows tax-free, and you can generally make tax- and penalty-
free withdrawals after age 59%. With a Traditional IRA, you
contribute pre- or after-tax dollars, your money grows tax-
deferred, and withdrawals are taxed as current income after
age 59%.

= Charles Schwab
https://www.schwab.com  ira > roth-vs traditional-ra 3

Roth IRA vs. Traditional IRA - Charles Schwab

@ About featured snippets + B Feedback

People also ask

What is better Roth or traditional IRA? v
What are the disadvantages of a Roth IRA? v
Is it worth having a Roth and traditional IRA? v

Is 401K a traditional IRA or Roth IRA? v

Feedback



Method: Outcome Definition (RQ2

Treatment

<«

[ ] G rothvs traditional ira - Google X 4

C @& google.com/search?g=roth+vs+traditional+ira

Google

roth vs traditional ira X &

Videos  Images  Fidelty  Foryoungperson  Calculator  Prosand cons

About 10,200,000 results (0.37 seconds)

Outcomes: Behavior (RQ1)

1. Click-throughrate (CTR)
2. Time on the results page

@ Q &

Reddit Taxes News Allfilters v Tools

With a Roth IRA, you contribute after-tax dollars, your money
grows tax-free, and you can generally make tax- and penalty-
free withdrawals after age 59%. With a Traditional IRA, you
contribute pre- or after-tax dollars, your money grows tax-
deferred, and withdrawals are taxed as current income after
age 59%.

= Charles Schwab
https://www.schwab.com  ira > roth-vs traditional-ra 3

Roth IRA vs. Traditional IRA - Charles Schwab

Outcomes: Traffic (RQ2)

1. Organic CTR to 1st-parties
2. Organic CTR to 3rd-parties

@ About featured snippets + B Feedback

People also ask

What is better Roth or traditional IRA?

What are the disadvantages of a Roth IRA?
Is it worth having a Roth and traditional IRA?

Is 401K a traditional IRA or Roth IRA?

v

Feedback
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Method: Matching

Search Results Page A

rheumatoid arthritis X

(=

Q Al @ News [2) Images [3] Videos [f] Books i More Settings  Tools

About 41,100,000 results (0.55 seconds)

Rheumatoid arthritis (RA) is the most common type of autoimmune arthritis. It is
caused when the immune system (the body's defense system) is not working properly.
RA causes pain and swelling in the wrist and small joints of the hand and feet.
Treatments for RA can stop joint pain and swelling.

Symptoms: Arthralgia; Joint stiffness...
Treatments: Disease-modifying antirheumatic drug

www.rheumatology.org 4€° I-Am-A a€° Patient-Caregiver 4€° Rheumatoid-Ar...
Diseases and Conditions Rheumatoid Arthritis

© About Featured Snippets B Feedback

People also ask
What is the main cause of rheumatoid arthritis? v

How serious is rheumatoid arthritis? v

Search Results Page B

Rheumatoid arthritis

O

2 Al E News [Images [ Videos [0 Books i More Settings

About 37,100,000 results (0.46 seconds)

www.mayoclinic.org 4€° symptoms-causes a€° syc-20353648 v

Rheumatoid arthritis - Symptoms and causes - Mayo Clinic

Mar 1, 2019 - Rheumatoid arthritis is a chronic inflammatory disorder that can affect more than
just your joints. In some people, the condition can damage a wide variety of body systems,
including the skin, eyes, lungs, heart and blood vessels.

Diagnosis and treatment Is depression a factor in ...
Vaccines - Rheumatoid factor - Depression is common in
Rheumatoid arthritis diet - ... people with rheumatoid

arthritis. If it isn't ...

More results from mayoclinic.org A»

People also ask
What are first signs of rheumatoid arthritis?

What are the 4 stages of rheumatoid arthritis?

X

Q

Tools
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Method: Matching

Search Results Page A

Q Al @ News [2) Images [3] Videos [f] Books i More Settings  Tools

About 41,100,000 results (0.55 seconds)

Search Results Page B

Rheumatoid arthritis

Q Al ENews [Images [ Videos [ Books i More Settings

About 37,100,000 results (0.46 seconds)

X

Q

Tools

Rheumatoid arthritis (RA) is the most common type of autoimmune arthritis. It is
caused when the immune system (the body's defense system) is not working properly.
RA causes pain and swelling in the wrist and small joints of the hand and feet.
Treatments for RA can stop joint pain and swelling.

Symptoms: Arthralgia; Joint stiffness...

Treatments: Disease-modifying antirheumatic drug

B} www.rheumatology.org 4€° I-Am-A 4€° Patient-Caregiver 4€° Rheumatoid-Ar...
Diseases and Conditions Rheumatoid Arthritis

© About Featured Snippets B Feedback

www.mayoclinic.org 4€° symptoms-causes a€° syc-20353648 v

Rheumatoid arthritis - Symptoms and causes - Mayo Clinic

Mar 1, 2019 - Rheumatoid arthritis is a chronic inflammatory disorder that can affect more than
just your joints. In some people, the condition can damage a wide variety of body systems,
including the skin, eyes, lungs, heart and blood vessels.

Diagnosis and treatment
Vaccines - Rheumatoid factor -
Rheumatoid arthritis diet - ...

Is depression a factor in ...
Depression is common in

people with rheumatoid

arthritis. If it isn't ...

More results from mayoclinic.org A»

People also ask
What is the main cause of rheumatoid arthritis? v

How serious is rheumatoid arthritis? v

People also ask
What are first signs of rheumatoid arthritis?

What are the 4 stages of rheumatoid arthritis?

22



Method: Matching

Search Results Page A

Search Results Page B

rheumatoid arthritis X U Rheumatoid arthritis X Q
E News [ Images [ Videos [f] Books : More Settings  Tools
Q Al @ News [ Images [3) Videos ] Books i More Settings Tools —
About 37,100,000 results (0.46 seconds)
About 41,100,000 results (0.55 seconds) jinic.org 2€° " 2€° syc-20353648 ~

Rheumatoid arthritis - Symptoms and causes - Mayo Clinic

r 1, 2019 - Rheumatoid arthritis is a chronic inflammatory disorder that can affect more than
i just your joints. In some people, the condition can damage a wide variety of body systems,
including the skin, eyes, lungs, heart and blood vessels.

Is depression a factor in ...
Depression is common in

Diagnosis and treatment
Vaccines - Rheumatoid factor -

Rheumatoid arthritis diet - ... people with rheumatoid

arthritis. If it isn't ...

Rheumatoid arthritis (RA) is the most common type of autoimmune arthritis. It is
caused when the immune system (the body's defense system) is not working properly.
RA causes pain and swelling in the wrist and small joints of the hand and feet.
Treatments for RA can stop joint pain and swelling.

More results from mayoclinic.org A»

People also ask
Symptoms: Arthralgia; Joint stiffness...
T Di: i ,‘ g i {0 drug

What are first signs of rheumatoid arthritis? v

What are the 4 f rheumatoid arthritis? v
I www.rheumatology.org 4€° I-Am-A 4€° Patient-Caregiver 4€° Rheumatoid-Ar. ot ore fhe A stages of eomatold arthatie

Diseases and Conditions Rheumatoid Arthritis

© About Featured Snippets B8 Feedback
People also ask
What is the main cause of rheumatoid arthritis? v
How serious is rheumatoid arthritis? v

[5] Roberts, M. E.; Stewart, B. M.; and Nielsen, R. A. 2020. Adjusting for confounding with text matching. American Journal of Political Science, 64(4).

[6] Keith, K. A.; Jensen, D.; and O’Connor, B. 2020. Text and causal inference: A review of using text to remove confounding from causal estimates. arXiv
preprint arXiv:2005.00649.

[7] Mozer, R.; Miratrix, L.; Kaufman, A. R.; and Anastasopoulos, L. J. 2020. Matching with text data: An experimental evaluation of methods for matching 23
documents and of measuring match quality. Political Analysis, 28(4).



Results: Effects of Extracted Results (RQ1)

direct-answer

featured-snippet
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Component
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knowledge-panel
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Results: Effects of Extracted Results (RQ1)
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Results: Effects of Extracted Results (RQ1)

direct-answer

featured-snippet

top-image-carousel
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knowledge-panel
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—-0.05
CTR Difference

0.00

0.05
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Results: Effects of Extracted Results (RQ1)

direct-answer

featured-snippet

top-image-carousel

Component

top-stories

knowledge-panel

-0.15

s i masterclass.com » arlicl

hitps i masterclass 5 > how-to-store-mus.
How to Store Mushrooms to Maximize Their Freshness - 2022

°

Featured-snippets decrease CTR by -6.5 pp.
Featured-snippets increase time on the page by 3.7s.

-0.10

—-0.05
CTR Difference

0.00

0.05

Significant (p<0.05)
® False
True

5 10 15
Time on Page Difference (seconds)

27



Results: Effects of Extracted Results (RQ1)

direct-answer

featured-snippet

top-image-carousel

Component

top-stories

knowledge-panel

-0.15

y voter regtration

Direct-answers decrease CTR by -12.1 pp.
Direct-answers increase time on the page by 10.9s.

-0.10

—-0.05
CTR Difference

0.00

0.05

Significant (p<0.05)

|
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Time on Page Difference (seconds)
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True
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Results: Effects of Extracted Results (RQ1)

direct-answer

featured-snippet

top-image-carousel
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top-stories

knowledge-panel
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o o
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Discussion: Extracted Results (RQ1)

e Highlight work on the credibility and quality of knowledge components [8]

[8] Lurie, E.; and Mustafaraj, E. 2018. Investigating the Effects of Google’s Search Engine Result Page in Evaluating the Credibility of Online News Sources. In
Proceedings of the 10th ACM Conference on Web Science. 30



Discussion: Extracted Results (RQ1)

e Highlight work on the credibility and quality of knowledge components [8]
e Conversational search intensifies concerns about(9: ...~~~

0 G OOd a ba n d onme nt TSR | (TS SN Gz | (e e, | gewea (e

o Misappropriation of content R
Both Bryce Canyon and Arches National Parks are family-friendly. Although
. . both parks prohibit dogs on unpaved trails, Bryce Canyon has two paved trails

o Information quality q

fve exhibits. chilh i e Bryel

o, sndpecple of the ares. Youcanbringyour dogonthe. -

both the Rim Trail and the Shared Use Path, both of which e

Both parks offer guided tours, ranger-led programs, picnic areas,
restrooms, and both parks require pets to be leashed.

© e MOMTrotter : «
» =]
A Guide To Planning A Trip To Bryce Canyon National ... N

[9] Robertson, K. 2023. Publishers Worry A.l. Chatbots Will Cut Readership.
https://www.nytimes.com/2023/03/30/business/media/publishers-chatbots-search-engines.html. Accessed: 2023-04-18.
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Results: Effects of Google Services (RQ2)
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Component

Results: Effects of Google Services (RQ2)
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Component

Results: Effects of Google Services (RQ2)
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Component

sssssssssss

Results: Effects of Google Services (RQ2)

e
Local-results increase organic CTR to Google by 22.5 pp. -4
Local-results decrease organic CTR to 3rd-parties by -13.9 pp. =

local-results i
images
map-results
scholarly-articles
shopping-ads
ad

videos
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Organic CTR to 1st-Party Domains Difference Organic CTR to 3rd-Party Domains Difference
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Component

Results: Effects of Google Services (RQ2)

Images increase organic CTR to Google by 19.9 pp.
Images decrease organic CTR to 3rd-parties by -17.7 pp.
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Component

Results: Effects of Google Services (RQ2)

[ Shopping-ads decrease organic CTR to 3rd-parties by -12.0 pp. }
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Component

Results: Effects of Google Services (RQ2)

i I
local-results : :
images : :
i ]
map-results : O < :
i ]
scholarly-articles =0 @ :
| ]
shopping-ads —— |
i |
ad —I?— —.—E-

videos 'i i @
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Discussion: Google Services (RQ2)

e Digital Markets Act makes self-preferencing illegal in the EU
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Discussion: Google Services (RQ2)

e Digital Markets Act makes self-preferencing illegal in the EU
e Proposed US legislation: American Innovation and Choice Online Act
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Thank you!

Questions: gleason.je@northeastern.edu

Paper and Code: https://ilgleason.github.io

‘ \ ‘ Northeastern
University
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Method: Causal DAG
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Method: Matching Evaluation

Mean Matches

Component Cosine Similarity Retained
featured-snippet 0.92 3330 (.04)
T 2  knowledge-panel 0.92 1557 (.03)
§Z  top-stories 0.94 1057 (.06)
5 A top-image-carousel 0.96 915 (.09)
direct-answer 0.92 345 (.01)
ad 0.95 2223 (.06)
shopping-ads 0.93 1090 (.03)
o 8 local-results 0.90 306 (.05)
2% videos 0.93 300 (.02)
O%  images 091 170 (.02)
map-results 0.90 127 (.03)

scholarly-articles 091 126 (.05)




Method: Additional Confounders
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Results: Sensitivity Analysis

direct-answer, clicks ®

E-Value Type
direct-answer, time ® # E-Value
featured-snippet, clicks S Observed Covariate
' E-Value
" featured-snippet, time %
O
& local-results, 1p clicks x
L
local-results, 3p clicks 2 ¢
images, 1p clicks 2
images, 3p clicks ®
shopping-ads, 3p clicks ®
1.0 1:5 2.0 2.5

E-Value



Demographic Variable Frequency
Age 18 - 24 13.6
25 - 44 42.2

45 - 64 30.3

65+ 13.9

Gender Male 51.5
Female 48.5

Race/Ethnicity White 74.1
Black 8.4

Asian 6.8

Latino 6.8

Education Four-year degree or higher 54.6
Less than a four-year degree 45.4

Income Under $50,000 47.3
$50,000 - $99,999 30.9

$100,000 - $149,999 12.5

$150,000 - $199,999 4.8

$200,000 and over 4.4

Political Party Democrat 54.8
Independent/Other 30.8

Republican 14.4

Table 1:

Participant Demographics
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