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DEREK HAYDEN
SVP, DATA STRATEGY
& ANALYTICS

18 YEARS AT OUTFRONT
22 YEARS ORACLE TECHNOLOGIES

7 YEARS LEADING OUTFRONT
ANALYTICS

ENTHUSIASTIC KARAOKE SINGER

BIOS

TIM VLAMIS
VP & ANALYTICS
STATEGIST

MANY YEARS AT VLAMIS
ORACLE ACE DIRECTOR

EXPERT IN VISUALIZATION OF DATA
AND BUSINESS ANALYTICS
STRATEGIES

OCCASIONAL YACHT CAPTAIN

CHRIS SCIULLO
SR ANALYTICS
ANALYST

/I ROOKIE YEAR AT OUTFRONT

I/ 15 YEARS DATA ANALYST AND
DECISION SUPPORT ROLES

/ MOVIE NERD
© 2020 OUTFRONT Media Inc. OUTFRONTI



Viamis Software Solutions

» Vlamis Software founded in 1992 in Kansas City, Missouri
» Developed 400+ Oracle Bl and analytics systems

= Specializes in Oracle-based: ORAcLE | Sirvie N—
* Enterprise Business Intelligence & Analytics  cpunn inteligence T1g
= Analytic Warehousing e A
= Machine Learning and Predictive Analytics Ovact Cioud Pltform - -
. . R Data Manngemerd
» Data Visualization e s & |crsce @& |omace

------

= ETL and data integration
= Multiple Oracle ACEs, consultants average 15+ years
» Creators of the Force Directed Graph Plugin on Oracle Analytics Library
= www.vlamis.com (blog, papers, newsletters, services) <&
» Co-authors of book “Data Visualization for OBl 11g" 0o 'i @
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ONE OF THE LARGETST OOH
COMPANIES IN NORTH AMERICA

CONNECT BRANDS WITH CUSTOMERS
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BRAND IMPRESSIONS DELIVERED
THROUGH BEST ASSET PORTFOLIO

n
o0 .0 o J .
Our Mission: Simple, short, and |
memorable, grounded by three K bl =
letters: TLC. We leverage the power T ‘;,:;q,ﬁa !
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of technology, location; and creativity = -

—

to deliver impactful and engaging
interactions with audiences as they
live their lives.




Billboards . Transit & Other

Displays

22 Bus/Rail Franchises

GET UNSTUCK IN TRAFFIC.

Geta free sudiobook with 3 30-day ril at

46,723

Revenues ($M)

EN i
t \ a—

Transit Station

$1,190

Rail Bus
Note: All displays and revenues as of and for the year ending December 31, 2019.
Transit & Other displays include 22 franchises for bus and rail and an additional transit shelter and bicycle share contracts.

© 2020 OUTFRONT Media Inc. omoml



SHIFT

20% 2021 U.S. Revenue ($Billions)

15%
oo
Mobile

10% Internet
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— 5% 10% 15% 20% 25% 30% 35% 40% 45% 50% 55% 60%

U.S. Advertising Market Share

Source: MAGNA GLOBAL December 2020; OOH includes cinema advertising

DRIVE MEDIAALLOCATION TO
OUTFRONT

OOH BOOSTS EFFECTIVENESS
OF OTHER MEDIA

TECHNOLOGY TAILWIND FOR
OOH

© 2020 OUTFRONT Media Inc. omoml



OVERVIEW
BUSINESS CHALLENGE:

Real Estate Representatives are measured on finding opportunities to build new
locations or upgrade existing location to premium assets.

Reps use a combination of tools to manually create data they require for analysis.

GOAL:

Create a real estate tool that allows our reps to explore OUTFRONT assets using a
combination of geospatial attributes and data warehouse information to create
scenario based ‘playbooks’.

KEY ASSUMPTION:

An asset’s Latitude and Longitude is highly accurate and we could enhance our
data with geospatial attributes that were not well curated in our source data

SOLUTION:

S PATIAL ST U D I O + ADW + OAC © 2020 OUTFRONT Media Inc. OWFRONTI
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HOW IT STARTED
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SO SIMPLE

/ Challenges of traditional administrative boundaries in USA
/ State > County - Sub-county

/ Many cities span multiple counties and sub-counties
/ Sub-county administration and governance differ by state
/ “What does it mean?”
/ Incorporated vs unincorporated jurisdictions
/ Lack of national database of codes and rules (different in different places)

7 Challenge of detailed boundaries
/ Need a high degree of detail in some places
/ Many natural boundaries add unnecessary detalil
/ Smoothing can’t be universal - “Not geometry”

I Reverse geo-coding is designed for addresses, not locations
© 2020 OUTFRONT Media Inc. omoml



NATION AIANNH Areas®

(American Indian, Alaska
Mative, Mative Hawaiian
Areas)
EGIONS
ZIP Code Tabulation Areas D|V|S|GN5 Urban Areas

Core Based Statistical Areas
School Districts -—-—-—'—' STATES

us CENSUS Congressional D|5tr|cts.
L.Du ntles
HIERARCHY

ting Distric Public Use Microdata Areas

Urban Growth Areas

State Legislative Districts

Places

Census Tracts

Subminor Civil Divisions

Block Groups

Census Blocks




REVERSE
GEO CODING
ERROR

/ Uses inferred address, not
geo location from lat/long

/ This asset was placed in
the wrong county

Livingston County

Genesee County

o 42711431 N,

" B3T61560W




SIMPLIFYING
COASTLINES

USING SPATIAL
STUDIO / Eliminating coastal detail reduces vertices by 98%

/ Hancock county ME 41,000+ vertices




ELIMINATE
COASTLINES

KEEP INLAND
DETAIL

/ Create rubber band boundaries

/ Remove overlap with bordering
counties

/ Layer edited last provides the
detailed border

IMPACT

/ Coast border integrity is lost

/ Unsure which islands are in
which counties because of
rubber band

7 Inland island detail is lost (lakes,
islands in rivers, etc.)




/ Loop #1 to establish inland detailed boundaries
/ sdo_convexhull target county (rubber band county)
/ sdo_anyinteract (select bordering counties)
/ sdo_difference (remove overlap areas of bordering counties)

[/ Loop #2 to restore simplified border for overlaps off-shore
/ Sdo_anyinteract (restore rubber band border for target county)

NT Media Inc. oU I FROMI



SOLUTION

I/ Resolving Inaccurate Spatial Joins

Z/ Overcoming Mapping Data Size Issues
/ Data Cleansing

[/ Simplifying for Map Layers

© 2020 OUTFRONT Media Inc.



INACCURATE SPATIAL JOIN

= 42936 -85.686569

42°56'09.6"N 85°41'11.7"W

g

42.936000, -85.686




TOO LARGE

x  +

verpass-turbo.eu




CLEANSING

Create dataset from GeoJSON

ADMIN_LEVEL_8_1

ADMIN_LEVEL_8_1

Columns Settings

_ admin_level border_type boundary name place wikidata

STRING v STRING v STRING v STRING STRING STRING STRING STRING

relation/1 city administrativ Greenville fowi boundary Q9388112
relation/110114 fow administrativ Sand Rock fowi boundary
relation/11011 administrativ Cenfre village boundary
relation/11011¢ administrativ Cedar Bluff i boundary
relation/11012( administrativ Piedmont village boundary
relation/110122 administrativ Heflin city boundary
relation/1101 fow administrativ Eva fowi boundary
relation/1101 fow administrativ Falkville fowi boundary

relation/110127 administrativ Hartzelle boundary




B mapshaper x +

mapshaper
Enter map

$ merge-lay r DMIN_LEVEL .
LEVEL_8_3,ADMIN_LEVEL_8_2,ADMIN_LEVEL_8_1 for\
Fields [:

g
an, y h-hk,
ource, addr:postcode, pla
T_alpha, gn
1

nv, gnis

hone, cont:

ro, name
, name:kk-Arab

bg, name:br,

nam
old_nam

haw, name:hi
e

ne, na
na

ara, nam

sn, name

® 2696 line intersections

Export menu

Layer name

File format
hapefile
20J50N

7 TopoJSON

JSON records

TO SHAPEFILE

Simplify Console




MAP LAYER

B mapshaper b3 -+
/mapshaper.org
Simplify Console

= 848 line intersections
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< Year % State %2 Inv Market Name County City Minor Civil Division Inventory Media Name Matched Flag County ® I} : &
All A Al Al Al Y A

2 Asset Media Type Point Layer Inventory Market Details
Media Minor Civi A e s 4
+ ® o Name City Division Year || SentAme Rent/Revene || S DXcupancy
- Albany PH- Bulletins Upper Chichester
0000101-0 Chichester 2950
Township
PH- Bulletins
. 0000102-0 2021 20.16%
Elmira
PH- Bulletins Chichester
0000103-0 Schoo!
Distri
PH- Bulletins
0000104-0 2021 50 0.00%
PH- Bulletins N/A 5 1%
Bridée; 0000107-0 County 2022 =
PH- Bulletins Upland N/A ~v s o
0000108-0 County S W7
: PH- Bulletins D N/A
2 r 2021 50 0
New York Bro 0000109-0 County “
P ® PH- Bulletins N/A o1 -
Pittsburgh 0000110-0
PH- Bulletins e Upl N/A N i
‘ 0000111-0 County 021 b 22
o PH- Bulletins are Upland N/A .
r 2
Lancaste | 0000112-0 County G
PH- Bulletins  Dela vinship  N/A s
0000113-0 County Gl
PH- Delaware vinship  N/A s
0000114-0 County 2021
Atiantic City PH- Bulletins N/A Sosi
0000115-0 County -
PH- Bulletins N/A o
0000116-0 -
Washington | i |
Bulletins Ridley Township  N/A
© OpenStreetMap contributors
Bty SEal PH- Bulletins Ridley Township  N/A . Kot
® 9 sate 0000118-0 County 2021 By
N BY c m1 County L 1

Overview

® 53 Polygons, 2




EHANCEMENTS

/ ADDING COMPETITOR DATA — NEAREST COMPETITOR
7/ OAC ENHANCEMENTS

J/ ADDITIONAL BOUNDARIES SUCH AS ZONING AND
POLITICAL



&«
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+

22
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Imventory Market Details Competitor Data
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ESTIONS
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