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Agenda

* What is “Big Data”?

* Why is the Big Data trend relevant and
important to local governments?

« Examples
» What should local managers do?
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What is “Big Data”?

Definition of “big data”
by Doug Laney (2001):
the 3V’s

Volume

What is “Big Data”?

e Other researchers: (Chen & Hsieh, 2014; Desouza, 2014; Ho, et al., 2015)

— Viscosity: resistance to flow of data, which
requires new processing to turn data into insight

— Variability: changing rate of data flow
— Veracity: biases, noise, abnormality

— Volatility: how long data is valid for and should
be stored for

— Vulnerability: Greater individual risk &
vulnerability
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Big Data, Big Deal?

* EMC: the world had about 800,000 petabytes
of data in 2009. The amount of data are
doubling every two years.

— What'’s next:
* Exabyte = 1,048,576 terabytes

* Zettabyte = 1,073,741,824 terabytes

e Yottabyte =1,099,511,627,776 terabytes

Sources: Zdnet (2010). Size of the data uni 1.2 zettabytes and growin .zdnet.com/ article/size-of-the-dat: i 1-2- -growing:
Adshead, A. (2012). Data to gro ckly says IDC’s Digital Uni St dy hnp //www . 2240174381/Data-to-gi quickly
-says-IDCs-Digital-Unive -study
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Big Data, Big Deal?

* So by 2020, every human being will each has
about 5,247 GB of data
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Big Data, Big Deal?
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Relevance and Importance of Big Data
to Local Governments

* First, local governments are data-rich:
— administrative records

— web info
— social media content

— sensors
— CCTV videos
— smart meters ....
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Relevance and Importance of Big Data
to Local Governments

* Data analytics tools can help us rethink
* Planning
* Customer service
* Citizen communication
* Resource allocation
* Logistics management
* Personnel management
* Procurement
* Performance measurement and evaluation
* Interdepartmental collaboration
* Intergovernmental collaboration

ICMA
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Example
— Let’s start with some “., data”

From my performance management class: Ask students to get the
crime data from the “Open Data KC” platform, then focus only on
auto parts theft cases (about 5,000 cases) and geocode the data
spatially with census block group information, then export the
data to EXCEL to see what factors are associated with the incidence
of auto theft.

- Guess where you are more likely to find auto parts thefts?
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— A “smai data” Example

(but slightly bigger than the previous example)

PN'NGDL!!!.T.T yearly by the numbers By analyzing hundred thousands of library records and
using sample data from Amazon.com, we estimated

WELCOMES . the market value of Johnson County Library

Checks out nearly
services for local residents.

2 millian IND4 and C0%

® in-personand .m0 820 ook,
=nes ONliNe visitors

e 3 dec dow

i e We then surveyed more than 9,000 library

eongl S st 2 patrons about their willingness to pay and various
o preferences, and integrated the data with the
m:::i::: : Library’s administrative records, such as programming

and attendance records, to evaluate library patron
o v et it ot ST preferences by demographic groups and by library
That than a vnrytax branches.

dollar invested in the Lirary.

All these rsmbers have 2 big hman impact:

The information is now being used to rethink the
Library’s strategic direction and programming needs.

— A “semi-ig data” Example

Using more than 13,000 KCMO citizen survey
responses in 2011-2014, 90,000+ citizen service
requests every year, about 60,000 police cases
every year, and census block group information, a
research project conducted by the KU team used
various statistical models to analyze the factors
that were associated with citizen satisfaction with
KCMO services and quality of life issues

- Rethink strategic priorities and program focus
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— A “semi-ig data” Example — KCMO

* By clustering hundreds of thousands of 311 complaints, we
found that these cases tend to cluster: graffiti, illegal
dumping, vacant properties, property nuisance

ICMA
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— A “semi-sig data” Example — KCMO
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— A “semi-ig data” Example — KCMO

* You may also show the data in another way ...
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— A “semi-ig data” Example — KCMO

* What is most valuable about data analytics is the additional insights about
the association of factors and the possible impacts of policy actions:

Results /outcomes of
services, 4-6 months ago
(lagged effect)
Results /outcomes of services,
change from 4-6 months ago Citizen
(performance) satisfaction with a
particular service
Efficiency of services 4-6 months ago
(lagged effect)
Efficiency of services
improvement from 4-6 months Individual and neighborhood

ago Satisfaction with control variables

(performance) city communication

ICMA
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— A “semi-Big data” Example — KCMO
A surprising finding:

with Police Prosection
[« C

Evaluatng ar the = = ‘Highly
Dicsatisfied’ liceaticfisd"

2.36% 4.20% (+1.84%) 7.37% (+5.01%)
18.18% (+11.09%)
AN (vIITTS

Crime rate =

2.45% (+0.00%)

Highly dissatisfied
Dissansfied

.06 11.72% (+4.62%)

%0 (+0.58%:

EER(y AL 2 34.15% (+0.79%%
Satisfied 46.95% 36.31% (-10.64%) 25.30% (-21.65%) 46 66% (-0.29%) 46.37% (-0.58%)
Highly satisfied 9.73% 561% (-4 12%) 3.18% (-6 56%) 9.58% (-0.16%) 9.42% (-0 31%)
Source: Cho & Ho (2015)

Surprisingly, the
substantive impact of
crime rates on perception
of police protection is
relatively small

The more dissatisfied residents are with city
communication, the more likely that they are also
dissatisfied with police protection, after controlling
for many demographic & neighborhood factors.
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— A “Big Data” Example

* The “Street Bump” app by the City of Boston

Students  Governmenl

Wome Online Services  Residents  Busin

Innovation & Technolopy Search:

[ = Street Bump

I Home MHalp Improve Your Streats
pout Do Get the App

Strest Bump is 2 mobile app that helps identify
pothole: eCordi
City with real-time i

roads.

Download Strast Bump on
Murves.

App Store =

&)

.

Cituzens Connect
Commanwealth Conned

News & Press Releases

About the App

Street Bump: An App That

Wicked Fron Wi-H
1 Open Data
| Haps
tahs O
——

Street Bump, a propect of the Mayor's Office of New Urban Mechanecs, helps
residents improve their neiphbarhood streets. As users drive, the mobie app
collects dats about the smoothness of the nde; that data provides the City with
rieal-time mformation € uses to fix problems and plan long term investments.

Residonts use Street Bump to record "humps” which are identified using the devce's
accelerometer and located using its GPS. Bumps are uploaded to the server for
analysis. Likely road problame are submitted to the City via Opeénill, 2o they get
fixed (2.9, petheles) or dassified as known obstacles (2.9, speed bumps).

Automatically Talls The City Whan
You Drive Over Potholes - Ariel
Schwartz, Fast Company

App shows jarmng role of cast-metal
covers i Doston - Eric Moskowitz,
Baston Globe
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A Preaictive Analytics Example

- the City of Chicago

Using Predictive Analytics to Combat Rodents
in Chicago

Y SEAN THORNTORM - [LLY 12, 2013

Another Predictive Analytics Example
- A KU-invented App: ichequit

Individualized News and information

risk T Feeding based on an individual’s
assessment w location

based on CDC =

data and Latest Ebola Mews

social media e Good privacy
information I MY protection due to

* Untested Ebola Drugs Begin Triaks in p h one- based

risk calculation

West Africa - Scientific American
20150106 14:4337

* Trials of untested Ebola drugs begin
in West Africa - Yahoo News 2015-01
0613:39:44

= L¥H-Muhlenberg named an Ebala
Imeatment center - Allentown Marning
Call 2015-01-06 11:15:56

* bio.there aren’t any Ebala cases in
Inat.- Washington Pest 201 5-01-06
11:03:06

bol virus death toll exceeds B100

WHO - ITAR-TASS 2015-01-08

053947

* British cbola nurse ‘condiion has
preree— s 21 £ 11
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Many other examples ...

* Many cities are using Big Data to analyze crime
patterns and pursue “predictive policing”

* New York City is using Big Data to analyze
homeless problems so that they can take
proactive steps to help needy families

* Many public works departments and local utilities
are using Big Data to find cost savings and
vulnerabilities

* Many auditors and revenue departments are
using Big Data to find errors, fraud, and illegal
transactions

ICMA

Evaluative
analytics

Predictive
analytics

Data
infrastructure
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What Should Local Managers Do?

* Focus on the Needs of Citizens and Clients

— Big data can’t just focus on technologies and
equipment
— It should focus on the needs of the public and clients
* What service quality do they expect?
* How can data analytics used to serve their needs?
* What are the implications on citizens and service clients
* What are their concerns?

What Should Local Managers Do?

* Develop a Hierarchy of Data Strategies

_ Open data Semi-open data Internal data

Who can decide?
What processes
are used?

How privacy and
security measures
are used?

Who are the
intended users?

Purpose of
collecting /using
the data

Time cycle of
policies

Alfred Ho, University of Kansas



What Should Local Managers Do?

* Need to Spend Resources on Analysis
— Lots of data # useful intelligence

* Policy relevance? 4 / )
* Appropriate data scope and depth? \51_ i
* Appropriate tools? e <

* Concerns about data quality?

— Correlation # Causal relationship

* We still need careful research design, data strategies,
and appropriate analytical tools to evaluate policy
outcomes and estimate causal impacts

ICMA
= _______________________________|

What Should Local Managers Do?

* Develop Network Strategies

— Can’t rely on a single department or even a single
unit of government to do this well

— Need a network of data partners and
collaboration strategies

Alfred Ho, University of Kansas
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What Should Local Managers Do?

* Think about Governance, not just Government

Individuals

ICMA

What Should Local Managers Do?

* Develop Ethical Guidelines for Data Policies
and Strategies

- Not just think about what is
legal, but what is ethical

- Is a practice appropriate and
acceptable by the
community?

Perhaps a role for the ICMA in
the future?

ICMA
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What Should Local Managers Do?

* Become more Security Conscious

— The more data we have, the
bigger the security concerns
become

— This can be a significant
capacity challenge for local
governments

— Pressure to pursue
contracting-out?

ICMA
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Conclusion: Big Data, Big Deal?

* Yes, because big data is already an
institutionalized phenomenon

- Big data is changing how we live our daily

lives
- Big data is changing politics 5‘%‘:@‘ ﬁ"”:ﬁ 0 o™
- Big data is changing citizen expectations ?Od"";g%ﬁi\\‘; f-%@f\“’;‘ﬁ
92 -T&é@oB@:gQ U@‘@E @\\Ms
ARSI N Y
¥ "#\‘\6 # + "a‘ ¢

> Inevitably, big data will change the %91»@0 o e n p%“e
world of local management P oa s S S
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Conclusion: Big Data, Big Deal?

* We need to embrace these CHANGES!
— Citizen or client focus
—Hierarchy of data strategies
—Analysis
—Network strategies
—Governance thinking
—Ethical practices

—Security consciousness

ICMA

Questions/Comments?

Contact information:

Dr. Alfred T. Ho

Associate Professor

School of Public Affairs & Administration
University of Kansas

Phone: 785 864-3416

Email: alfredho@ku.edu
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