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Population Movements

The Power of Where and When



Company Overview

» Patented Population Analytics

15 billion location data points per day
* 1/3 of the U.S. population
* Consumer privacy protection
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WISE Platform Privacy Protection

AirSage developed WIiSE Technology with privacy protections as a central priority (physical separation,
firewall protection and access restrictions)

AirSage’s patented privacy architecture provides multiple layers of encryption

AirSage is fully compliant with privacy laws and policies that prohibit third party access to personal
information

Carriers use the AirSage WISE Technology Platform to secure, anonymize and aggregate the data using
proprietary algorithms

Only anonymous and subscriber authorized data is forwarded to AirSage’s WiSE Analytics Platform

Privacy Steps

START WITH: CARRIER FIREWALL END WITH:

> > > > i
Subscriber’s  Opt-Out Subscribers Strip Subscriber Heavily Encrypt Aggregate Data, Privatized &
Unique Removed Info; Device Given  Data & Send Only to Obscuring Any Aggregated Data for
Device Anonymous Key AirSage Single Device Processing
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AirSage WISE Platform
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How Is each location handled?

Each location is analyzed and compared to other locations.
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xample: Accuracy
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Understanding Activity Patterns

Behind carrier firewalls, activity patterns can be
examined over time to determine likely Home and
Work Locations which Inform:

— Resident Classification

— Socio-Demographic Information T e I

— Trip Types: traces that can be used to
e Home-Based Work (HBW) construct path histories
«  Home-Based Other (HBO) with high fidelity across
«  Non-Home Based (NHB) long periods of time™
* Combinations of Home, Work, Other
—  HO,HW, HH, WH...

* Research study by:

- IBM Dublin Research Laboratory ﬁél O I rnge

- Massachusetts Institute of Technology
- SENSEable City Laboratory The power of where and when




Activity Density — Nassau County
% of devices with Income > $100K
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Activity Density — Nassau County

% of devices with Income < $35K
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Bridge Crossing: Niceville, FL
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Niceville, FL: Results

“The estimation of traffic flows using the AirSage data
compares within 3% of the average daily machine counts
for the same period. This is within range of counter error and
provides very good correlation with the origin and

destination data.”
Tom Hiles, HDR
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Niceville, FL: Trip Characteristics

Niceville, FL -- Average Weekday Travel Data (Jan 15 - Feb 15, 2012)

Census 2010 Population: 130,575
Average Daily Sampled Subscribers: 18,444
Average # of Trips per Subscriber per Day: 4.00

Proportion of Trips by Purpose (H-Home, W-Work, O-Other)
Trip Type HW WH HO 00 OH WO ow WW HH
Percent 3.9% 2.9% 32.7° 20.4% 6.2% 5.2% 2.4% 5.2%

Trip Length Distribution (miles)

Less than ; ﬁ?;{’ Time of Day Distribution (Hourly)
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Population Analytics

4 Products Actionable, Relevant Insights into...

Trip Matrix The number of people and types of trips between two
specific locations

Select Zone Analysis The number of people and types of trips that go to, or
come from, a specific location

Catchment Analysis Provides insights about where the population spends
their time.

Activity Density The aggregation of all Activity Points with an activity

duration of 5 or more minutes in a geographic location

Add-on Products For Greater Analytics:

Home-Work Matrix The r?umber of people who live and work in specific
locations

The proportion of home locations (by zip code, county

Home Location Report
P or state) for unique mobile devices included in a study




Trip-Based Products

Trip Matrix

Select Zone

__________________________________

4

R
: 2 4{'} 3

Arrivals and
Departures

__________________________________

Trip Destination
Zone 2 | Zone 3

Trip Destination
Zone 1 | Zone 2 | Zone 3 | Zone 4 | TOTAL
£ |[Zone 1
'g Zone 2
o |Zone 3
- Zone 4
TOTAL

The origin and destination
breakdown of all zone to zone
trips.

| SRR ———
Trip Destination
Zone 1| Zone 2 | Zone 3 | Zone 4 | TOTAL

£ [Zonel
20
5 Zone 2
o |Zone 3
" |Zone 4

TOTAL

Trip Origin

The origin and destination zone
to zone trip breakdown for a
select zone. Trip Matrix for a
single zone.

The total zone to zone trips that
originate or end in each zone.

14
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TRIP MATRIX
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Case Study: Moore County, NC

* 1 month of data
(September 20 — October 18, 2012) consists of:

—8 weekend days”
—12 weekdays
11,590,819 total number of trips recorded

* 3,017,382 uniqgue mobile devices seen at least once
in focus study area

* Weekend data is only used to help determine the home and work locations of the devices. This @_l O I rfO e
data was not used in developing the OD matrices used in the analysis described for Moore County J CJ
The power of where and when




Moore County HOME Locations
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OD Flows

Flows into Groupings of TAZ’s

*TAZs grouped into DISTRICTS
*Looked at a few key locations to understand Moore County Flows

*You will sees “DESIRE LINES”
*Explains the flows between the main location and all others

*Shows where people are coming from to get to that area
(On a Daily Basis)



MONTGOMERY
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SCOTLAND

HARNETT

CUMbistrict 63 (Aberdeen)

Total OD

319 and below (16)
320to 799 (12)
800 to 1899 (8)
1900 to 2999 (5)
3000 to 4999 (2)
5000 and above (1)
Other (2)
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PARSONS
BRINCKERHOFF

Site 1: US 1 N of Vass

US 1 in Moore County ol
OD Flows By Trip Type Using AirSage Data
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County to County Flows
(Through Trips)
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SELECT ZONE ANALYSIS
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Trip-Based Products

Trip Matrix

Select Zone

__________________________________

4

R
: 2 4{'} 3

Arrivals and
Departures

__________________________________

Trip Destination
Zone 2 | Zone 3

Trip Destination
Zone 1 | Zone 2 | Zone 3 | Zone 4 | TOTAL
£ |[Zone 1
'g Zone 2
o |Zone 3
- Zone 4
TOTAL

The origin and destination
breakdown of all zone to zone
trips.

| SRR ———
Trip Destination
Zone 1| Zone 2 | Zone 3 | Zone 4 | TOTAL

£ [Zonel
20
5 Zone 2
o |Zone 3
" |Zone 4

TOTAL

Trip Origin

The origin and destination zone
to zone trip breakdown for a
select zone. Trip Matrix for a
single zone.

The total zone to zone trips that
originate or end in each zone.

24
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Select Zone — Park and Ride
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Sacramento Kings Study

SLEEP$

ARENA
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Select Zone: Sacramento Kings

* New Arena Is moving to a more densely
populated urban area with year-round
attractions.

 California law required an Environmental
Impact Report.

« Comprehensive traffic and transportation
planning was critical.
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Sleep Train Arena: Inbound Trips
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Sleep Train Arena: Outbound Trips
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AirSage Economic Impact

Final Four NCAA Basketball Tournament
April 5t to April 7th, 2014




Location and Schedule

Date
— Friday, April 4th, 2014 - “Tipoff Tailgate”
— Saturday, April 5", 2014 - Final Four
— Monday, April 7%, 2014 — Championship Game

Location
— AT&T Stadium, North Texas

Schedule of Events

— April 4™, 11 Am to 5 PM EST - “Tipoff Tailgate”

— April 5, 6:09 PM EST — Connecticut Huskies vs. Florida Gators

— April 5t, 8:49 PM EST — Kentucky Wildcats vs. Wisconsin badgers
— April 7t,9:10 PM EST — Connecticut Huskies vs. Florida Gators
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Overall Regional Activity Density (April 5t)
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Heat map of activity density right before the game on April 5. Stadium region showsxitl| QlirJ L]LJE

circle The power of where and when




April 4" Stadium Area Activity

Hourly Activity, "Tipoff Tailgate"
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April 51" Stadium Area Activity

Hourly Activity, Semi Finals, ATT Stadium
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April 7t Stadium Area Activity

Hourly Activity, Championship Game, ATT Stadium
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Weekly Stadium Area Activity

Overall Weekly Activity Before Final Four Games, ATT Stadium
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Key Questions

1. Devices that were in the stadium on April 5t during
game time

— Which State did these devices come from?

— Where did the visitors stay/party within the Dallas region 24 hours prior
to the game?

2. Devices that were in the stadium on April 7t" during
game time

— Which State did these devices come from?

— Where did the visitors stay/party within the Dallas region 24 hours prior

to the game?
7)) Qirrage
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National Home Locations (Apr 5)

he
Bahamas
aaaaaaaaaa

the stadium during both games on April 5t ﬁél Qlrrage
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Top Contributing States

___state | _Proportion [l State | _Proportion _

Texas 24.9% Georgia 2.2%
Wisconsin 6.7% North Carolina 1.9%
Florida 6.1% Virginia 1.9%
New York 5.9% Pennsylvania 1.9%
Kentucky 5.5% Colorado 1.8%
California 4.8% Indiana 1.7%
Connecticut 4.5% Massachusetts 1.7%
lllinois 3.2% Arizona 1.6%
Ohio 2.5% Michigan 1.5%
Tennessee 2.2% Kansas 1.1%
New jersey 2.2% South Carolina 1.1%
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National Home Locations (Apr 7)

Home location by state for devices seen in the
stadium during Championship game on April 7t ﬁél Q|erge

40
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Top Contributing States

___state | _Proportion [l State | _Proportion _

Texas 28.8% New Jersey 2.1%
Kentucky 7.2% Massachusetts 1.8%
Connecticut 6.6% North Carolina 1.8%
New York 5.4% Pennsylvania 1.7%
California 4.9% Colorado 1.7%
Florida 3.6% Virginia 1.6%
Wisconsin 2.9% Indiana 1.6%
lllinois 2.5% Arizona 1.5%
Ohio 2.4% Kansas 1.4%
Tennessee 2.3% Michigan 1.2%
Georgia 2.2% South Carolina 1.1%
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Home Location Report (April 51" vs

April 7th

April 5, 2014 April 7, 2014
Proportion | State Proportion po%t::?f:lon
: Texas Texas 28.80% 3.90%
I'?Ip r|.I d5 (2,12pm CDT) Wisconsin 6.70%  |Wisconsin 2.90% -3.80%
Cgrr]'n:digftoﬁu‘;iies Florida 6.10% |Florida 3.60% 2.50%
New York 5.90% |New York 5.40% -0.50%
April 5 (8:12pm CDT) Kethuck‘y 5.50% Ker?tuck.y 7.20% April 7 (8:10pm CDT)
Wisconsin Badgers vs. Cahform? 4.80% Cahfornu? 4.90% Kentucky Wildcats vs.
Kentucky Wildcats Connecticut 4.50% |Connecticut 6.60% Connecticut Huskies
lllinois 3.20% |lllinois 2.50% -0.70%
Ohio 2.50% |Onhio 2.40% -0.10%
Tennessee 2.20% |Tennessee 2.30% 0.10%
New jersey 2.20% |New Jersey 2.10% -0.10%
Georgia 2.20% |Georgia 2.20% 0.00%
North Carolina 1.90% |North Carolina 1.80% -0.10%
Virginia 1.90% |Virginia 1.60% -0.30%
Pennsylvania 1.90% |Pennsylvania 1.70% -0.20%
Colorado 1.80% |Colorado 1.70% -0.10%
Indiana 1.70% |Indiana 1.60% -0.10%
Massachusetts 1.70% |Massachusetts 1.80% 0.10%
Arizona 1.60% |Arizona 1.50% -0.10%
Michigan 1.50% Michigan 1.20% -0.30%
Kansas 1.10% |Kansas 1.40% 0.30%
South Carolina 1.10% |South Carolina 1.10% 0.00%

—y =t o~y o~
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Catchment Analysis

« Latitude and Longitude for node
of interest

 Radius

* Who is visiting Piedmont Park?
Home Location
Work Location
Demographics
* How often are they visiting?
 How much time are they spending

there? Spending the entire day?
Passing through?
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Jordan McCullers — 678-386-3662 — jmccullers@airsage.com
Ryan Kinskey — 770-714-4180 - rkinskey@airsage.com
www.airsage.com
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Sample of Data Format

Origin

Zone

B

=

D I

B

l

F

l

G

Destination_» Start_Date

VCIi(N|vn | B W N

-l
o

-l
-

-
N

-
w

-
=Y

-t
w

-t
(=]

-
~

—h
o]

-—h
O

N
o

94
420
548

68
256
498

L}

54
255
543
268
110

1005
1003
221

12
290
400
122

37
343
33
164
400
62
176
33
311
85
62
425
249

102

45
286
593
160

20130702
20130702
20130702
20130702
20130702
20130702
20130702
20130702
20130702
20130702
20130702
20130702
20130702
20130702
20130702
20130702
20130702
20130702
20130702

End_Date

20130731WD
20130731WD
20130731WD
20130731WD
20130731WD
20130731WD
20130731WD
20130731WD
20130731WD
20130731WD
20130731WD
20130731WD
20130731 WD
20130731WD
20130731WD
20130731WD
20130731WD
20130731WD
20130731WD

Visitor

Resident
Resident
Resident
Resident
Resident
Resident
Resident
Resident
Resident
Resident
Resident
Resident
Visitor

Resident
Resident
Visitor

Visitor

Resident

OO
HW
WO
00O
HO
HW
OH
OO
HO
HO
OH
WH
WH
HO
HO
HH
OO
OO
HO
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Aggregation Subscriber O Purpose

Time_of Day Count

HOO:H24
HOO0:H24
HO0:H24
HOO:H24
HOO:H24
HO0:H24
HOO0:H24
HOO0:H24
HO0:H24
HOO0:H24
HOO0:H24
HO0:H24
HOO0:H24
HOO0:H24
HO0:H24
HOO0:H24
HOO0:H24
HOO0:H24
HOO0:H24

5.08
1.49
5.01
4.96
5.97
4.37
4.71
18.54
1.65
1.19
25
0.41
2.63
4.36
1.82
2.97
2.59
0.46
1.26




Pricing

Amount of data processed

¢ How many days of data do
you need?

e What size of a geography
do you want to study?

Geographic detail

¢ How do you want the
geography divided?

Additional information to help
provide the insights you need

@ » Types of trips

SMTWTES

» Data totaled or averaged

¢ Various time periods of the day

88 88 © Census information

@ ¢ Residence class

1 day year(s)
small city state(s)
by zip code by census block group
none 9 trip classes
weekly average individual daily totals
daily total 5day parts
none income, age

none

resident, visitor, commuter




Home-Work Matrix

Table 8a: lourney to Work Flows in the 20-county ARC Region based on 2010 CTPP Data (ACS 3-yr sample)

2010 CTPP Column Labels

Row Labels Bar,FN;l:;fRocf Bartow;Pauldm Car/Cow/Doug Cherokee CI&IFE‘:;'HE“'{S Cobb Dekalb Forsyth Fulton Gwinnett Hall Grand Total
Bar/New/Roc/Wal 80,520 75 515 54 4,585 1,650 15,980 520 11,690 23,565 940 140,104
Bartow/Paulding 20 41,485 5,185 2,520 1,300 30,165 2,150 280 11,805 1,625 70 96,605
Car/Cow/Doug 295 1,960 85,225 280 14,970 13,315 4500 190 33,575 1,835 155 156,300
Cherokee 230 2,070 320 42 215 480 22,825 3,220 2,735 21,040 2,535 80
Cla/Fay/Hen/Spa 3,260 300 3,810 a50 159,975 8,210 19,850 330 78,965 5,175 275
Cobb 835 6,625 5,900 6,070 4,965 199,525 17,115 1,400 91,855 9,470 170
Dekalb 4 485 160 920 285 8,910 11,815 163,410 1,000 131,720 31,085 815
Forsyth 80 100 90 735 215 1,775 2,610 38,290 21,055 8,610 1,635
Fulton 1,085 725 3,055 1,530 12,960 25,380 41,325 6,085 354,365 22,715 700
Gwinnett 7,165 195 475 290 3,325 8,545 50,170 5,675 56,520 223,065 4,760
Hall 544 15 30 150 170 480 1,720 3,145 3,245 11,050 54 615 75,164
Grand Total : ag,529 I 53,710 | 105,525 [ 54,580 [ 211,855 E 323,685 [ 322,050 50,650 NEISETE 340.?3&@ 64,215 2,460,373
Table 9a: Joumney to Work Flows in the 20-county ARC Region based on 2012 AirSage data
2012 AirSage Column Labels

Row Labels BarfN;:;fRocf Bartow;'Pauldm Car/Cow/Doug Cherokee CIEIFa:':HEMS Cobb Dekalb Forsyth Fulton Gwinnett Hall Grand Total
Bar/New/Roc/Wal 95,030 38 428 70 5,474 1,585 15,719 388 9,645 15,816 1,357 145,551
Bartow/Paulding 94 59,126 6,080 2,010 636 22,784 1,272 233 7,021 554 40 109,852
Car/Cow/Doug 320 2,536 132,408 253 11,101 10,046 3,250 96 20,004 1,083 155 181,345
Cherokee 82 1,398 279 45271 438 15,969 2,136 2,052 13,567 1,288 133 83,514
Cla/Fay/Hen/Spa 2,846 239 5,178 270 210,735 5,214 17,216 376 48 364 2,087 138
Cobb 373 8,379 6,090 8,185 3,403 228,325 12,536 1,665 50,691 4,243 268
Dekalb 5,450 Eyal 1,395 638 11,199 10,989 172,827 1,727 83,587 26,599 547
Forsyth 8o 72 81 1,014 207 1,542 2,536 44,116 14,510 4,944 2,320
Fulton 1,670 1,049 6,517 3,002 19,621 30,753 39,847 8,402 296,393 18,173 638
Gwinnett 9,113 357 1,278 943 4,270 8,353 48,424 7,518 49,182 241,468 6,058
Hall 786 48 177 156 236 424 1,128 2,733 1,790 7,589 56,736 71,803
Grand Total B ussssl 83,564 N 159,911 [ 61,504 [N 267,320 [0S 35,984 IS 16.889 [ 70.207 G055 NS 24,745 [l 68,389 2,410,011
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7)) Qirrage

The power of where and when




