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1851 vs. 1996

The New York Times Introduces a Web Site

The New York Times begins publishing daily on the World Wide Web
today, offering readers around the world immediate access to most of
the daily newspaper's contents.

The New York Times on the Web, as the electronic publication is
known, contains most of the news and feature articles from the
current day's printed newspaper, classified advertising, reporting that
does not appear in the newspaper, and interactive features including
the newspaper's crossword puzzle.
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RECIPE OF THE DAY
Mezzelune Pasta With Peas
and Shiitake Mushrooms

DAVID TANIS

Who's Actually Electable in 20207
The Daily — November 5, 2019

These delicate little half-moon stuffed

pasta bundles are a perfect
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Data Science @ The Times

We develop and deploy
machine learning solutions
for business and newsroom problems
(using first party data)

Algorithmic

Recommendations Advertising

Media Innovations Algorithmic Targeting
Team (MIT) (ALTA)
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How The New York Times Uses Machine
Learning To Make Its Paywall Smarter




history: 2011

BE | TOCOANS PAPER | VIDEQ | MOST POPLULAR = TIMES TOPCS Login Register Now Help TimesP
Jw Jork Eimes Business Day Search A1 NYTmes con
Technology
ce t Ay
Techn

Thank you for visiting NYTimes.com

‘We hope you've enjoyed your 20 free articles this month.

“'f'_"": As you may already know, we are now charging for unEmited access

10 our content. You can come back next month for another 20 free
kkish] articies or choose unlimited access with a Digital Subscription and
Jogy st§ continue to enjoy the world's best journalism. anytime, anywhere
and on any device. Subscribing is quick and easy

TO KEEP READING, SIGN UP TODAY.

GETUNUIMITED ACCESS »

Already a Home Delivery Subscriber? Cet yoar free, unlimited access hare. a" New uofk Cimes
Already a Digital Subscriber? Log in here e




prognosis: doom

THE NEW YORK TIMES PAYWALL IS
DESTINED FOR FAILURE

The New York Times online subscription service was a long time in the making. Originally
expected to roll out in January, the plans for the so-called paywall weren't announced until
last Thursday. Unfortunately, the long-awaited service is destined for failure.

0 By PCMag Staff March 24,2011

& DigitalTonto

At the Crossroads of g Media, Marketing and Technology. Home About Greg Sat]

5 Reasons Why The New York Times Paywall
Will Fail (And Why It’s Really Dumb)

MARCH 23
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The New York Times'
Growing Digital Following

Paid digital-only subscriptions at
the end of the respective period

B News” Games, Cooking, Audio and Wirecutter™
8m
Il -~ *
&he New Pork Times
6m
March 2011
4m Introduction of a

metered paywall
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Om

2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 Q321

* News subscriptions incl. bundles with access to other digital-only products
** Standalone subscriptions
Source: The New York Times
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New York Times Tops 10
Million Subscriptions as

Profit Soars

[Feb 2,2022]
News publisher increases dividend, sets new
target of 15 million total subscribers by end of
2027

NiemanLab

The New York Times hits 10
million subscribers by using non-
news products as an on-ramp

LINK: NYTCO-ASSETSNYTIMESCOM ~ | POSTED BY: SARAH SCIRE | NOVEMBER 8, 2023




Predictive vs Prescriptive
Machine Learning

Predictive ML Number of pageviews
What will happen next month
_ without'an (past NYT activity)
intervention? The ground truth is known.
Action 1
. . /
Prescriptive ML _
What is the best action Action2 ] Whether the user subscribed
to maximize an _

(past NYT activity)

outcome? Action 3

\ We typically don’t know what

would have happened if actions
1 and 3 were taken. So the
ground truth is unknown and
RCTs are important!



Business trade-offs

NYT mission and business goal:
o We seek the truth and help people understand the world
o Conversion: 15 million subscribers by 2027

and Conversion have a inherent trade-off that is controlled by
paywall rate.
o More paywalls give us more subscribers but hurt engagement and
reader habituation.

We use Randomized Control Trials (RCTs) or A/B tests to understand the
relationship between the engagement and conversion tradeoff.



Learning trade-offs from RCTs

[ Users }
1 0% paywalls

A small percentage

—
v | ror |

X% paywalls

2X% paywalls

0% X% 2X% 3X% 3X% paywalls
paywalls paywalls paywalls paywalls (O Randomized Control Trial (RCT)
e Usersinthese variants have a random chance of seeing a paywall Conversion Rate

e RCTis constantly active to capture any time-varying effects



RCT data power ML model training

e Use of RCT data:
a. the modellearns the effect of

b. model performance can be measured

e The goal of the modelis to

©)

paywalls applied to access requests
on the conversion/engagement
tradeoff

Engagement

improve the trade-off by only
paywalling the most worthwhile
clicks

provide a “knob” to change the level
of the trade-off

4

} 0% paywalls

@ RAPTORS model 3X% paywalls
O Randomized Control Trial (RCT)

[
»

Conversion Rate



Backtesting: Offline model evaluation

How would the model have
performed in the past?

Click # 1 2 3 4 5 6
RCT x| x| x| x

Estimate model performance

Click Allow Rate

100%

80% A

60% A

40% A

20% A

0% A

*totally fake numbers

O._0% paywalls

-4- Model
-®- RCT

100% paywalls

0.400%
Click CVR

0.200% 0.300%

0.500% 0.600%
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8,384 captures
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New Jork T i
Ehe New York Eimes Recommendations

NYTimes.com Adds R Get personalized recommendations, based

Mo Foatur Suggests Personsize I what you enjoy reading on nytimes.com

Register Now or f Login with Facebook

Thomson Reuter:

March 10, 2011 10:50 AM Eastern Standard Time Most Popular on NYTimeS.com

NEW YORK--(BUSINESS WIRE)--NYTimes.com 1 WORLD

Recommendations feature, which creates a cus Egyptians Defiant as Military Does Little to Quash
additional Times content of interest based on w Protests

By DAVID D. KIRKPATRICK | Jan 30, 2011

As troops and protesters fraternized, Omar Suleiman, Egypt’s military intelligence chief,
was sworn in as vice president.

Demonstrations, Protests, and Riots; International Relations;
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How The New York Times is

| EXperimentinawith
Recommendation Algorithms

Algorithmic curation at The Times is used in designated parts of our
website and apps.

6 Anna Coenen l Follow
Oct 17,2019 - 6 min read

critical difference: observation vs. intervention
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A contextual recommendation approach

One recommendation approach we have taken uses a class of a

called contextual multi-armed bandits. Contextual bandits lear

how people engage with particular articles. They then recomm
that they predict will garner higher engagement from readers.
contextual part means that these bandits can use additional infq
get a better estimate of how engaging an article might be to a p
reader. For example, they can take into account a reader’s geog
region (like country or state) or reading history to decide if a p

article would be relevant to that reader.




“bandit’: Bush, Robert R., and Frederick Mosteller. "Stochastic
models for learning." (1955).

Fig. 13.2. Sketch of the two-armed bandit used by Goodnow, Robillard, and the

authors. When the machine is in mree upper lights are on and a

soft buzz may be heard. The subject pushes button A4, or button A,, and this

turns on the light directly above the button pushed. Poker chips are dropped
into the region behind the glass.

* The optimum decision rule (the ““best strategy™) for playing the two-armed bandit
for n trials seems not to be known.




- Bush, Robert R., and Frederick Mosteller. "Stochastic models
for learning." (1955).

i The opumum dec15|on rule (the “best strategy ) for playmg the two- armed bandlt

for n trlals seems not to be known.

Fig. 13.2. Sketch of the two-armed bandit used by Goodnow, Robillard, and the

authors. When the machine is in operation, the three upper lights are on and a

soft buzz may be heard. The subject pushes button A4, or button A,, and this

turns on the light directly above the button pushed. Poker chips are dropped
into the region behind the glass.




AB Testing Bandit Selection

Option A ->

Option B ->

Highest Value
Medium Value

Lowest Value

Option C ->

3 4 5 > 3 4
Week of Program Week of Program

AB Testing Bandit Selection

Bandits and Adaptive Optimization, Matt Gershoff (Conductrics) 2012




How The New York Times
Incorporates Editorial Judgement in
Algorithms to Curate Home Screen

Content

A look into how editorially-driven algorithms assist content curation
on The New York Times home page.

q“: The NYT Open Team 9minread - Oct2,2024 By 7hen Yang




Figure 1

The New Hork Times

Features
Module

News
Features
Repromotions
Sub-brands

Figure 1. New York Times home page: algorithmically
programmed modules are highlighted in different colors.




Figure 2

@ N
Pooling: Create a pool of

eligible stories
L

' 0
Ranking: Sort stories by
a ranking mechanism

Y

( Finishing: Apply editorial
guardrails and business

\_rules post-ranking )

Figure 2. The process of algorithmic programming
includes three steps: pooling, ranking, and finishing.
Pinning an important story at the top and removing a
story that has already been read or seen are examples of
applying editorial guardrails and business rules at the
finishing step to override the algorithmic output.




Figure 4
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1011 Paris Results snd Mecal Count  Photo Highights  Vihal to Wateh  Which Country Is Doing Best?

BIDEN DROPS OUT OF 2024 RACE Howio Teac s Horset

= Dance

Wlth Endorsements :

From Biden and Others,

Harris Hopes to Unite r - S

the Party * ® A : \ s Canada Loses Appeal in Olympic
Alver Intense pressure fr p Drone Spying Scandal

horse, Jag

Read President Biden’s letter
explaining his withdrawal from the

. uve
; un campaign n .

Timeline: Inside Biden's Withdrawal .y by Follow the latest on Day 5 of the Olympics,

From the 2024 Race including golf and the men’s all-around

UPDATES FROM REPORTERS gymnastics final.
‘ Reid ). Epstein
Presid

W She' Carri Richardson s already the pride No, you can't beat an Olympic table

" of Dallas before she makes her highly tennis player.
% anticipated Olympic debut. v

President Biden has struggled to Harry Truman and Lyndon Johnson also  European politicians and analysts are
tranalate decades of good will into the stepped aside. Experts say history doesn’t  praising President Biden for leaving the
unifying presidency he promised. necessarily repeat itself. race.

Figure 4. Self-service algorithmic modules were used high on the home page (the pink
highlighted areas) during major news events: when President Biden dropped out of the
2024 race (left panel) and during the 2024 Paris Olympics (right panel).
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Analytic Value Escalator

How can we
make it happen?

. Prescriptive
What will :
Hapten? Analytics
s Predictive
happen? Analytics o

Diagnostic
What :
happened?
Descriptive
Analytics
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THE DATA SCIENCE
HIERARCHY OF NEEDS

Al,
DEEP
LEARNING

A/B TESTING,

LEARN/OPTIMIZE EXPERIMENTATION,
SIMPLE ML ALGORITHMS
ANALYTICS, METRICS,
AGGREGATE/LABEL SEGMENTS, AGGREGATES,
FEATURES, TRAINING DATA
EXPLORE/TRANSFORM CLEANING, ANOMALY DETECTION, PREP

MOVE/STORE

COLLECT

Monica Rogati June 12th, 2017 https://hackernoon.com/the-ai-hierarchy-of-needs-18f111fcc007
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Peak of Inflated Expectations

Plateau of Productivity

Slope of Enlightenment

Trough of Disillusionment

Technology Trigger TIME

>
Gartner Research

Understanding Gartner's
Hype Cycles

Published: 30 May 2003




HAPPENED

A History from the Age of Reason
to the Age of Algorithms

CHRIS WIGGINS
and MATTHEW L. JONES

ALERED Z. SPECTOR
PETER NORVIG
CHRIS WIGGINS

JEANNETTE M. WING

DATA
SCIENCE

C O X T

FOUNDATIONS,
CHALLENGES,
OPPORTUNITIES
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