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CLUSTERING TECHNIQUE



WHY CLUSTERING?

|dentify distinct patterns in behavior and engagement online

Prior work in other industries using customer data has yielded strong results
and helped to align strategy and communication to customers

Mix of advanced analytics and visualization makes data easy to understand

“Don’t tell them how the clock is made, tell them the time” — Bob Terzotis



WHAT IS CLUSTERING?

Clustering /Segmentation is the practice of grouping a defined
population into subsets based on similarities and /or dissimilarities

We use a proprietary K-means approach to build the clusters

* K-means clustering is a technique where the population is partitioned into
k number of clusters centered around a mean



LISTENER INPUTS PER USER mather:

Engagement Clusters Behavioral Clusters
Continuous inputs Continuous inputs &
* Page views Discrete inputs

* Article page views * Content preference

* Unique days on site * Device usage

* Time on site

* Scroll depth
e Content breadth

* Top referrer
* Primary region



DIMENSION REDUCTION mather:

Dimension Reduction is the practice by which many variable input fields
are reduced to a few through sophisticated data mining techniques

= Scree plot of eigenvalues after pca
e Principal Component ™ 4

Analysis is a method of
dimension reduction for
continuous variables

Eigenvalues
2

1

e Factor Analysis is
performed on fields
whose values take
discrete form

Number



CHOOSING K — LOWEST DEVIATION

The distance from the mid-point of a cluster is maximized with 1 cluster, and
falls as k increases (becomes zero when every subject is a cluster)

The distance being measured in this case is the standard deviation calculated
for each cluster
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CHOOSING K - OPTIMAL CLUSTERS

The ideal number k is
found where there are
diminishing returns
from additional
clusters

In this case, 6 clusters
is optimal
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Standard Deviation Metric and Cluster Count

Adding more
clusters yields
less benefit
than previous
additions

Number of Clusters



K-MEANS VALIDATION

One issue with k-means is the randomness of clusters

* i.e. k-means can be run on identical data with the exact same number k,
and yield completely different results!

* Row sorting may also impact results

The “law of large numbers approach” corrects this issue
* Applies k-means 500 times to the same data
* Calculate the average deviation for every run
* Out of the 500, identify the cluster set with the lowest average deviation

Typically ~6% of outcomes “repeat” with the lowest deviation



WORKING SESSION



WORKING SESSION

1. Split into teams and choose a presenter

2. List tactics you would implement for these audiences
* Use the second page as a worksheet to guide your recommendations
* ~15 mins

3. Present your team’s recommendations

* ~15 mins



MATHER FEEDBACK

1. Email system
Retention campaigns: preventing digital disengagement

Acquisition campaigns: acquiring new subscribers via email channel
Engagement campaigns: encouraging users to read more content that is relevant to them

2. Paywadll
Intelligent targeting to acquire new subscribers and registered users

Managing digital advertising risk by adjusting paywall settings

3. Ad server

Same-site acquisition targeting

*  Same-site advertiser targeting
Off-site acquisition/advertiser retargeting



CLUSTER OVERVIEW mather:

SEATTLEITES SEARCH & SOCIAL

I il Rt =i @ poptn ettt oo vt et T o CORNERSTONES ON THE LINE STABLE LURKERS
2) are your core readers. ikely has the highest share of millenniols.

©

Users| 49100 | 5% 489984 | 45% 544972 | 50%
s 5,628,671 | 34% 2,405,032 | 15%

60% come from Internal or Direct, 339% come from Google, 30% from Facebook,
70% are local, and 33% are known and 55% are local

views | 8,556,955 | 52%

] MAIN SECTIONS [ MAIN SECTIONS
CONSUMED; CONSUMED:
L% 1. Homepoge L—' 9% 1. News

58% 2. News 28% 2. Sports

4] COMICS & GAMES SPORTS & LIFE

3 These users are anchored in Comics & Games. This cluster varies based on the season. We
- n They only read two articles per monith, but gener- expect this group to grow in size and en-
ate 147 total page views from non-article content.

CORNERSTONES B Seattleites Search & Social

users | 134,649 users | 131,972
rage | 7 228,670 Page | 545 455

Views Views

79% come from Internal or Direct, 43% come from Search Engines (seoge, vakes s,
and 33% are local and 68% of page views are articles

_______ R R & USSR mm mE & ON THE LINE Comics & Games Sports & Life

s g | | D= g e
o ¥ L= |2 O e users [18,553 users | 157,916
Page Page
a OUT & ABOUT HIBERNATORS Views | 2,733,948 views | 1,019,520
Always looking for things to do, the members ** With a large number of known users (28% of ALL
of this group use their phones to find what's users), They do not show any distinct character-
happening arcund the city. Istics, but visit the site mulftiple times per month,

A0% come from Google, 38% come from Direct, STABLE LURKERS - Out & About Hibernators
_______________ ond63% arelocal | | _and 10% come from Intermal | users |90 826 users | 550 140
Page | 816,672 Fage | 4 226,393

SR N N Ao ] Views Views

MAIN SECTIONS 41% MAIN SECTIONS
1. En:ﬁ:‘.lm 1 10% me_l:::D;
2News | | L 49% 2 Homapege | 0% 20% 40% 60% 80% 100%




CLUSTER OVERVIEW

CORNERSTONES

This is the smallest but most engoged duster. The top 5% of oudience generotes over half of total poge views, ond over o
third of oll article poge views and visits. 60% of this duster are known users, which meons they generote a significont
cmount of revenue per user {odvertising and subscripticn).

The second-largest and moderotely engaged cluster ocoounts for 45% of audience, almost half of all visits, and cne-third

ON THE LINE

poge views. Over holf of olf known users are in this cluster, which is 9% of users within the duster.
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views per usesr, of which S0 ase arfice pogs views.
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ws 43 50% e
USER ACCESS =
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USER BEHAVIOR
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Tighest vaived edience. 15X of i @0up o= Hbemotors,
St this coly ocoounts for 2% of Fibematons overdl 19X of
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which 30% ore Comerstones] menbers. Very fow Seach &
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TOTAL SUMMARY
USER wsrr'sr \
COUNT Y
489,984 | 45% 5,628,471 | 34% 2,766,430 | 48% 43205543
MG AATIOLE 4 NG, UNIGUE
B e USER PROFILE
Thess usees oooess the site once per week ond
ONOWN hoe on L other
s 9% MO0S & oo e b
visit, which is the lowes? Sme per visit amongst
the three eagogement geoups. They ore aware of
the Seattie Times Ernd ond cortm, bet cely
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STABLE LURKERS

of Stable Lurkers am the kargest and least engaged chuster. Accounting fir half of oll users, this cluster ganerates fewer than

1/6¢h of totol page views and visits. These users ore relatively low-volue ond fess likely to become poid sebecribers.

TOTAL SUMMARY

USER
COUNT
544972 | 50% 2,405,032 | 15% 941,328 | 16% 7182 9%
NG ARTICLE /G UNIGUE
Pt v 2 o USER PROFILE
Though these users scyoll 10X down @ poge ond
e e W
el | 4 Im58s =" e
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v|’;§ 709,0 :'m"ﬁ
USER ACCESS — '_
Supesingly, 7% of wsers cove t the st directy, but e mojosty come Fom o mixof i
saorch ond sacd relevers. Sicbie Ludoors bove the highest proporson of Google referers ——

(307 ond Twittasr referers 53) omong e thas Justen intesstogly, the mobie device
= orly ased Dy X of users, whils deskaop oocourts for 5T% of ssen.
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USER BEHAVIOR
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