‘,“‘ /,/" | ..“‘\
/il

\ /
\ /
\
\
\

Use of Computationalegs:

Tools to Support
Planning and Policy

Johannes M. Bauer

Michigan State University

QuelloChair in Media and Information Policy
IX. NIC.br Annual Workshop on Survey Methodology
Sao Paolo, May 2”4, 2019

e

R Wmwe

-----------




Four main messages

1. Information and communication policy faces grand challenges that
require a dynamic systems approach to be addressed effectively

2. Big data analytics can contribute greatly to improve policy analysis,
design, implementation, and monitoring

3. Because public policy often seeks to change the system it is
Interacting with, big data analytics also has limitations

4. Computational methods and integration with other types of social
scientific analysis can help overcome these shortcomings



Plan for today

ABig data analytics and ICT policy

AGroup discussion: succeeding in the race to advanced mobile
broadband

AApplication #1: Overcoming digital divides

AApplication #2: Designing 5G markets to promote investment and
Innovation

AApplication #3: Mitigating the power of digital platforms
ARecap and conclusion



Big data analytics and ICT policy



Grand challenges of information policy

Alncreasing digital literacy and reducing digital inequalities

AHarnessing the benefits of negeneration technologies
b Internet of Things (loT), Internet in Everything
b 5G wireless and ubiquitous connectivity
b Robotics and pervasive automation
b Big data analytics, machine learning, and artificial intelligence (Al)

ADevelopment of culturally and socially sensitive, transparent
algorithms

AUtilization of data while protecting sensitive data, privacy, and
iInformation security

AMitigating the power of digital platforms without harming innovation



Big data and policy

ATwo types of policy: improving the performance of a given system
(incremental policy) versus policy aimed at changing the structure and
trajectory of the system (architectural policy)

APast behavior and policies may not be good predictors for the
consequences of interventions. They also have limitations in deciding what
shouldhappen

AHowever, big data is invaluable in building models to analyze options
b Scenario building and system dynamic models
b Computational, numeric models
b Agentbased models, evolutionary models, genetic learning algorithms

ABig data analysis is a complement to other methods and an important tool
to improve policy design and implementation




Promises

AMore accurate data documenting
avallability and adoption of ICTs

ABetter understanding of ICT
adoption, uses, and effects (e.qg.,
Blumenstoclet al., 2015)

ADesign of efficient policy response.

(e.g., Twitter data on urban
commute data, cybephysical
systems in smart cities

AEffective monitoring of policies

AExamples of projects collected at
https://unstats.un.org/bigdata/inv
entory/

Depok

Improved commute statistics using
soclal media data in Jakarta


https://unstats.un.org/bigdata/inventory/

concerns

ABig data may change the nature o ACOMPAS
alyzeogt SR3IS¢E b Widely used in U.S. courts since 2000

AClaims to objectivity and accuracy b Uses 137 features to determine risk

can be misleading o EEehvizm
_ _ b Close examination revealed strong

ABigger data is not always better biases against black men and in favor
AData may lose its meaning if taker . °f White men

out of context AVirginia Eubanks (2018)

- - b Automating Inequality ¥amined

Alnherent biases of algorithms and e e iiEmses i supasT

machine learning programs fighting homelessness,

for public assistance

create new digital divides .
b Case studies reveal that they create
ASeeboyd& Crawford (2012) GRAIAGEE LI22NK2dzasa



es of big data analytical methods

e——Information > @ Insights > Decision—> e——Action—>
Analytics that help in
recommending “What is
required to do more?”
Analytics that help in
anticipating e.g. “What is likely
on i i Vad
to happen in the future? Pre:Enmplive
Analytics
------------- >
Analytics that help in
understanding e.g. “What s
happened in the Business?” ¢

,,,,,

PREDICTIVE
Analytics

Lo

PRESCRIPTIVE
Analytics

DESCRIPTIVE
Analytics

Analytics that help in
responding “So What?”
and “Now What?”

Inquisitive
Analytics

Analytics that help in
comprehending e.g. “Why
is something happening in

the business?”

Source: Sivarajah et al.
(2017).



Informing all stages of policy development

) Examination of polic
Analysis of status quo, options POTCY
Policy Instruments

windirect effects
wLikely effects on static

Policy adaptation and dynamic
(termination performance goals

Y2RATAOI (GlA2y> ooEZogsible undesired
effects

1 wCosts and benefits of
—— : intervention
Monitoring, review,
analysis of deviations ‘
between goals and
outcomes H Policy implementation




A digitally connected world

ACharacteristics of our connected life
LA9ELRYSYUALFf (SOKy2t23AS4a¢é¢ | OOSt SNXGS
b Nearubiquitous connectivity amplifies interdependencies in work, innovation,
LI2ZE AGAOFET Y2O0SYSyGas sym\Nszsyuz X0

b As digital technology permeates nearly in all aspects of life and work, it increasingly
6S02YSa [ Gofl O 02Eé&¢ F2NJ dzA SNBR 0O Y y e

AA dynamic, adaptive system
b Interdependencies create new ndmear dynamics (e.g., network effects, contagion,

~ ~ V4 ’
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performance attributes

b Initially small differences may lead to major differences in outcomes and path
dependencies (e.g., Schelling, 1969, racial segregation model)

b Diversity increases the performance and resilience of a system up to a point (but
excessive diversity may eventually reduce them again)



Policy In dynamic adaptive systems

AThe dominant view: public policy as control
b Abba P. Lerneifhe Economics of ContrMacmillan, 1944
b Government can influence outcomes of economy to enhance welfare

AGovernance: limits of the state, policy process, and patiakers

b Policy makers face many limitations such as incomplete information,
feasibility constraints, selhterested players (e.g., Dixit, 1996)

b Other forms of governance (e.g., networks such as IETF, IGF), voluntary
coordination (e.g., 3GPP, W3C), and emergent norms are critically important

ABottom-up policy for our connected world: active laisgaize

b Markets need appropriate rules and policies to work well

b David Colander & Rolandlpers Complexity and the Art of Public Paolicy
Princeton University Press, 2014



Many modetithinking(page, 2018)

AApplying multiple lenses
Increases our understanding

AExamples include
b Network models
b Diffusion and contagion models
b Game theoretical models
b Path dependence models
b System dynamic models
b Threshold models with feedback
b Collective action problems
b Ruggedandscape models

ACan contribute to better policy
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Transforming data into wisdom

From: Scott E. Pagéhe Model Thinker, What
You need to Know to Make Data Work for ,You
New York: Basic Books, 20018, p. 7.



Group discussion

Succeeding In the race to advanced
mobile broadband



Promises of advanced broadband

AAdvanced

oroadband connectivity promises innovative services for

consumers, support for the Internet of Things (loT) and seamless

specializec
and health

services for sectors such as manufacturing, transportation
care

AAdvanced wireless services (e.g., LTE, 5G) will constitute an integral
part of the future gigabit communication network infrastructure. Its
technical attributes, such as high bandwidth and low latency, will
enable a wide range of innovations

AWorldwide,

countries are positioning themselves to take advantage of

5G services but policy models vary widely from hamifls

entreprene

urship (e.qg., U.S.) to regulated competition (e.g., EU) to

state-led rollout (e.g., China)



Concerns about infrastructure deployment

AHigh capital
requirements (e.g.,
antennas, backhaul,
spectrum, rightsof-
way)

AHigh innovation
potential but no clear
use cases yet, hence
revenue potential
uncertain

Capex per PoP USS

$140.00
$120.00
$100.00
$80.00
$60.00
$40.00

$20.00
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Capex for wireless networks (202020 estimated), based on GSMA
market information



The Interamerican Advanced Wireless Task
Force

AFounded to utilize big datato  AYour tasks:
design effective policies for b Review the handout and the
advanced wireless markets recommendations by the player

. . . 1 t
AHearing with major stakeholders ~, 235'9ned toyour group

b Discuss the guestions with your
(network operators, consumers, roup

AYRdza UNE dza SNBEZ  Xibe outcomes of your discussion

AAIll made recommendations on on the posters
universal connectivity and which b Determine one or more speakers
market design would be most who will share your findings with

conducive to achieve it the other participants (if selected)



Approximate timeline

AReview the handout (5 minutes)

ADiscuss the questions (10 minutes)

APut your key points on the posters (5 minutes)
AReport back to all (10 minutes)




Application #1.:
Overcoming digital divides
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Adl 2 YSg2NJ 3| LEvergem a8t piplc data and actual uses
disadvantages of students FCC Broadband availability Broadband usage
from kindergarten to high
school (K12) who do not 90.2% 79.1% 42.7% 2.7%

have sufficient access to
Internet connectivity and
hence fall behind in schoo

AOne of the digital divides

AExtent of problem is not
well known, although there
IS reason to believe that
existing data grossly e o e
underestimate it

\J

Source: https://lwww.govtech.com/biz/MicrosoffpeedsShowBroadbandUsels
FarLowerthan-Access.html




Big data complemented by surveys

ANumerous injtiatives to measure network speeds (e.g., Akabai{l&Z X 0 =
each with unique strengths and weaknesses, and examine their social and
economic effects

AHowever, network access and quality is only one among many factors
shaping digital divides

AJust examining network access/speeds samples on the dependent variable
(does capture variations of access but not those without access)

AMichigan Moonshot ProjedMerit Network +QuelloCenter +MLab

b Crowdsourced network quality data to overcome inaccuracies of existing, public
domain broadband maps

b Paperbased survey in schools across the state (pilot study in 202 classrooms in three
school systems across the State of Michigan)

b Allows granular understanding of problem and the targeting of remedial measures
(e.g., subsidies, PPPs) to specific locations and populations

b Unique ID allows linking information to other databases but numerous challenges to
protect identity of participants



https://www.merit.edu/services/moonshot/

Survey In a box

Turnkey Kits

Bl Leadership & Admin INtrodUCHON & OVEIVIEW  semimpessmstepemes sstmeiam i acsyssie i e

not have alot sbout some of these quastions or you may not have al of the informagion right now. If you are
_mhnlmﬂuﬂn\’v‘m“ Your thoughts are very important 1o us.

2) Which of the following BEST DESCRBES what you most wart 10 be? (select orm)
I Parental Letter gmaucsmitessiomm 2 mose
s B B T
Bl Teacher Instructions ggg_:. e
= 2 s B e ——
w TARS2Z2kt Saazy T T B e
&) What 80 yau glan te 6o during your first year aller high schodl? (sedect af that appy)

0 ook n i & e yoor O Join e wvvesd sarvicon

w t I L3&dslodmysurvey (MSU) set ;:i—f“f_::m Bl
W | 2YS82N] !aaArIyyYSyl
w {UdzRSyu YSeé

51 To what mdent do you
~you in Arthenng yoor

folomny as bamars ky

B Collection Instructions
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-+ MERIT’S COMMITMENT TO ENDING THE DIGITAL DIVIDE:

merit sy TR MLAB

More than 380,000 homes in rural Michigan do not have access to broadband. Accurate connectivity data is the first step in assessing community needs and building support for funding sources. Current FCC data aggregation processes may misrepresent broadband availability. These can be overcome by
collecting consumer-sourced data through surveys such as this one.

The Measurement Lab (M-Lab) platform is run by the scientific community. We make all test results publicly available via the MeasurementLab.net website to help promote Internet research. M-Lab’s Network Diagnostic Tool collects a number of measures of different facets of your Internet connection. The
information published includes each device’s IP address, but does not include personal identifying information about you as an Internet user.

Learn more about

+ Data Privacy FAQ

Do you have problems using the internet at home to do any of the following? (Check any that apply)

[0 Homework (if applicable)



Contribution of'big data analytics

Phase |

Develop citizen-science/crowd-sourcing techniques to
assesshomewerkgap0 i n a more g

Share information statewide and become active
nationally

Foster public-private partnerships

Broadband EDU Series

Establish community connectivity teams to provide
expertise in data analysis, broadband technologies,
financing, sustainability, project management and
network construction

Assist in navigating community planning grants
through state or philanthropic means; help communities
acquire one-time construction subsidies



Application #2:
Designing 5G markets to promote
Investment and innovation



mises of 5G
nectivity

A Part of future
seamless gigabit
network
infrastructure

A Enables numerous
new services for
consumers,
businesses,
government

Future IMT

Source:
https://www.cablelabs.com
/insights/cable5gwireless
enabler




