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Data about and analysis of Internet performance and reliability with
actionable insights to address inequity in communities across the United
States.
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Social scientists in Chicago
have been taking note of
spatial patterns of
disadvantage and social
problems for over a centur

Clifford R. Shaw and Henry D. McKay,
Juvenile Delinquency in Urban Areas,
University of Chicago Press, 1942.
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Spatial disadvantage has
consistently followed the
basic pattern documented in
1940, and is highly
correlated with racial
segregation

Chicago Department of Public Health,
Healthy Chicago Data Compendium
2025.

13. LIFE EXPECTANCY BY COMMUNITY AREA, CHICAGO, 2017

Life Expectancy, 2017
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64
14. COMMUNITY AREAS WITH THE HIGHEST AND |
LOWEST LIFE EXPECTANCIES, CHICAGO, 2017

COMMUNITY AREA LIFE EXPECTANCY (YEARS)
9 - Edison Park 83.1
41 - Hyde Park 82.9
12 - Forest Glen 82.9
8 - Near North Side 82.4
26 - West Garfield Park 68.5
29 - North Lawndale 68.1
27 - East Garfield Park 67.7

37 - Fuller Park 65.8
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22. INFANT MORTALITY BY COMMUNITY AREA, CHICAGO, 2013-2017 20. FIREARM-RELATED HOMICIDE RATES BY COMMUNITY AREA, CHICAGO, 2013-2017

Chicago Department of Public
Health, Healthy Chicago Data
Compendium 2025.

Firearm-related homicides
Rate per 100,000 (2013-2017)
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A Tale of Two Gigs

® Hyde Park
@ South Shore
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Socially Constructed Biases In
Browser Based Speed Testing

= Sampling biases persist in both
time and space

= Opt-in speed testing is unevenly
distributed (biased sample)

= In Chicago, affluent neighborhoods
have ~7x more opt-in speed tests
than historically underserved
neighborhoods

= Some underserved neighborhoods
have no opt-in speed tests at all

Sampling
bias




Technologically
constructed
blases in
browser-based
speed testing

Our research shows that commonly used speed tests can
report widely different results

MLab (NDT)
Ookla
And others

There are many sources of variation in these tests

Browser and device variability, user edge equipment, ad
blockers and browser extension

Network management: congestion, traffic management,
caching, geographical and peering biases

Network quality: improvements or declines in network
infrastructure
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The BEAD state challenge
orocess relies on
nouseholds running
orowser-based speed tests
to challenge ISPs on
whether an area is served
or unserved

 |n the areas that are most in need of data,
households have the least available time
and bandwidth to participate
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A suite of network performance
measurements based on over a
decade of network
measurement research by
University of Chicago scholars

* Multiple testing protocols

« Continuous measurement for
longitudinal data

* Plug-and-play interface to
allow distributed, automated
collection of network
performance data

NETRICS

MEASUREMENT
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Multiple speed tests, latency to multiple destinations

Downstream Latency

Name i Name Min Max
» QOokla . X . A Last Mile (Min) 0.344 ms 0.480 ms
» NDT b o ] Google (Min) 25.9 ms 48.8 ms
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Upstream : Wikipedia (Virginia) 67.2 ms 290 ms
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Counts of connected devices, hops, retransmissions, packet loss

Device Counts Latency Under Load Data Consumption
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Median speed test results over 3 weeks: average of 150 tests/device

deviceid

ookla down|ookla_up |ndtZ_down ndtZ_up

HIDDEN 192,15 29.805976| 158.0214922| 25.90379089
HIDDEN (0 5.666152 0 BEICRE: 5.568595001
HIDDEN 41.15 808 37.55485089

HIDDEN

HIDDEN 70.15 9.942424 66.10107397 10.70734842
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HIDDEN
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HIDDEN
HIDDEN
HIDDEN
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8.609375
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5] All upload/download valuesin Mbps
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DEVICE ID DIRECTION | ISP SPEEDTEST TIMESTANMP
FCCS3 DOWNLOAD | TMOBILE 124.018944 9/28/23
1:10:00
DOWNLOAD | TMOBILE 146.695664 9/21/23
15:25:16
DOWNLOAD | TMOBILE 155.851544 9/25/23
16:09:56
UPLOAD TMOBILE 5.97652 9/28/23
19:09:58
UPLOAD TMOBILE 9.2741752 9/28/23
1:10:00
UPLOAD TMOBILE 16.487136 9/26/23
4:09:53
2D31 DOWNLOAD |ZITO 101.391496 9/22/23
13:02:49
DOWNLOAD |ZITO 102.957648 9/24/23
13:03:27
DOWNLOAD |ZITO 103.589608 9/25/23
16:02:46
UPLOAD ZITO 5.368672 9/29/23

16:02:50
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DEVICE ID ISP LATENCY TIMESTAMP
FCC3 TMOBILE 101.589 9/26/2023
1:09:05
2D31 ZITO 413.079 9/27/2023
16:31:28
72EB HUGHESNET 1992.719 9/26/2023
20:12:11
5F81 4SIWI 912.662 9/22/2023
13:42:09
15F2 VERIZON 116.659 9/29/2023
21:36:15
027A FRONTIER 1131.875 9/21/2023
4:51:17
62F1 FRONTIER 914.113 9/24/2023

16:16:18
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Netrics automates its suite of

network testing and does not
require an end-user to seek
out and run speed, latency,
and other tests

NETRICS

MEASUREMENT
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The state challenge process is
tied to universal service commitments

@ v 4

High-stakes game for residents and Change requires irrefutable proof of One-and-done challenge process:
communities: ISPs are innocent underservice user challenge, ISP rebuittal
until proven guilty




Overcoming
Technologically
and Socially
Constructed
Biases

High-stakes state challenge process requires
sound, irrefutable data

Reduce barriers to entry for participation in
BEAD challenge process

Independently validate if ISPs deliver quality of
service

Require independent Quality of Service
Validation as part of RFP process



Thank you!




Supplemental:

Terms of
Measurement

o0

Download

Download Speed: This measures how quickly data
can be downloaded fromtheinternet to your
device. It's often represented in megabits per
second (Mbps).

Upload

Upload Speed: This measures how quickly data can
be uploaded from your deviceto the internet. It's
alsorepresented in Mbps.

Ping

Ping (Latency) : This measures the time it takes for
datato travel fromyour device to a server and back.
It's often measured in milliseconds (ms) and
indicates the responsiveness of your connection.

Jitter

Jitter: Jitter measures the variationin latency or ping
times. A consistentand lowjitterindicates a stable
connection.

Packet

Packet Loss: This measures the percentage of data
packets that are lost duringtransmission. Lower
packet loss is better for internet reliability.
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