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“Big data is not a substitute for , economic
or the need for careful ”

KU B AOBHETF TP IR SR04 SR 50

— Einav, L. and J. Levin (2014) in Science

’

“Urban big data is ... data. Data
Much of the current hype about urban big data comes from
people who know about data but who are looking for a cause.”
REARNAN AN EIE N, i A e AN A EE.
— Chris Webster
Dean of Faculty of Architecture
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1 Overview on big data research
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1 7€ X Defining Big Data

* Linkable information that have large data volumes and complex data
structures (Khoury and loannidis, 2014)

* “3V” model, where “3V” refers to volume, variety, and velocity (Laney,

2001

* Data

and

e Extraordinary
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in terms of analysis units,

spatial, and temporal resolution. 4% FE I FEGH SR, /N0t



Big Data:
Expanding on 3 fronts
at an increasing rate.
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” will be a more
appropriate term to describe
the big data in spatial
information sciences

b,

i

ERANTTTHE T A SRR

) “ KRB " HIF

ARER X A3V,
K LN

ENRE



Number of publications on ‘big data’
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{Gonzalez et Nkl
al., 2008) mobility
(13454100 Human
2011) mobility

(Krings et al., [ISELE]L
2009) interaction

Mobile phone
data

London subway
“Oyster” card
data

Mobile phone
data

Statistical fitting

Null model

Gravity model

Human trajectories show a high
degree of temporal and spatial
regularity

A polycentric structure composed of
large flows organized around a limited
number of activity centers.

Communication intensity between
two cities is proportional to the
product of their sizes divided by the
square of their distance.

A semi-supervised learning Advantages of the proposed method
approach based on the over four categories of baselines such
artificial neural network as decision tree, CRF, and ANN.

and conditional random

{Zheng et al., §8I{:E
2013) computing

Air monitoring
data and points
of interest

field.
(Fu and Data quality Social media Random sampling Representative and reliable statistics
Chau, 2013) (Sina Weibo) approach on Chinese micro-bloggers are limited.

Comparison with OSM information can be fairly
Ordinance Survey datasets accurate

OpenStreetMap

(Haklay, Data quality
2010)



How does big data change current research

* Big data exert their impact on spatial information sciences and
related fields in three aspects, namely, data collection, data
processing, and data analysis.

* Data collection approach has been transformed from

traditional data collection methods (e.g., questionnaires and
interviews) into a fast and powerful ICT-based data collection
method

“Urban big data is ... just data. Data only matters if it is useful,
Much of the current hype about urban big data comes from
people who know about data but who are looking for a cause.”
REAEAAAGEN AR C, FdE A G ER AN A fE.

| — Chris Webster
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Evaluatmg current big data research
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* Some of the existing big data studies basically follow a research
paradigm of combining “new approaches based on new data” with

old topics
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problem /topic

New method

New data/context

problem/topic

Old phenomenon/

Nil

Good (Methodological
study)

Problematic 1if without

new insights

Old method Good (New areas) Nil Problematic if without
new insights
Old data/context Good (New areas) Good Nil




2 “Big errors”
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Big Data may bring “Big Error”
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Inauthentic data collection RNZUPE A EE 1] 0] i

* The collection of Big data lacks authenticity and credibility #x
% R SR AE AU AN A 73X 77 THIAFAE 7]

companies that are not established for scientific
research purposes but are business platforms that

- LLZEA 9 H R DA &
* neither adopt scientific data collection procedures nor follow solid and

scientific data processing procedures. Unkown sampling method and
processing algorithms behind the web service

e can change the sampling methods and processing algorithms at any time

without any notice
* no obligation or motivation to ensure the authenticity and validity of the data




Google Flu Trends Index £ 8k Uit B A Fa 2

* Google often changes the algorithms and make the prediction
unstable (Lazer, D. M., et al., 2014).,
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Information iwcom nleteness
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* Mobile phone data: Lack of socio-economic attributes which
restrain its applications

* Cannot reflect the differences among respondents, or
describe residents’ behavior characteristics and other
essential information that interests researchers and readers.




Information iwcom nleteness

P E N SR

* Geo-location information in mobile phone data is not the
exact location of phone calling activities

e Can identify only working and residential activities during
weekdays and recreation activities during weekends.
* Only record the moving patterns of people, which is only a small part

of the daily life of people, but ignore most of the time spent in the
office or at home. :

Image Courtesy of www.colourbox.com and www.evolve.ie




Information incompleteness
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* Smart card data have similar information incompleteness problems with
mobile phone data.

* Several researchers have adopted a winding approach to obtain the
socio-economic data of smart card holders by combining traditional
resident travel survey and land use data (Long and Thill, 2013).

* The results may have a certain accuracy level, but introduce huge errors
because of many uncertainties
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Representativeness problems
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* The large size and volume of big data do not necessarily

mean that the data is random and representative (Boyd and
Crawford, 2012)




More than one quarter of
microblogging users are located in
well-developed regions, including
Guangdong, Beijing, and Shanghai
where the Internet users of these
three places only account for 9%
of the total population of China’s
Internet users
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(Fu & Chau, 2013)



The Landscape of Social Media Users

% of internet

The service is especially appealing to ...

users who....
| Ve o
Lise Facebook 67 | Women, pdults ages 18-29
Use Twitter 16 Adults ages 18-29, hf_ru::a n-Americans,
urban residents
Use Pinteract 15 ||_ MEGE en, gdults under 50, Whl'h?ﬂ, those
with some college education
Adults a - frican-Americans,
Use Instagram 13 3 6 &l .
Latmnﬁl wcrmen,l.lrl:ran residents
Lise Tumblr 6 Adults ages 18-29

Source: Pew Research Center's Intermnet & American Life Project Post-Election Survey, November 14 —
December 09, 2012, N=1 802 internet users. Interviews were conducted in English and Spanish and on
landline and cell phones. Margin of error is +/- 2.6 percentage points for results based on internet
users. Facebook figures are based on Pew Research Center’s Internet & American Life Project Omnibus
Survey, December 13-16, 2012. Margin of error for Facebook data is +/- 2.9 percentage points for

results based on internet users {n=860).
Source: http://www.pewinternet.org




Consistency and reliability problems
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* Some big data fails in genuinely representing the facts and
information on research subjects

* Result based on some big data are not
consistent and stable
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Case A

* when studying the inter-personal communication links
between cities, researchers are likely to overlook the fact
that the social media services itself alters the true inter-
personal networks by recommending friends on the basis of
the user’s place of birth, gender, education background, and

other attributes.
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Case Z

* The geo-location of the geo-tagged tweets is probably inaccurate and
wrong because Twitter users can post geo-tagged tweets literally at
“any place” on Earth.

* Search engine data are another example of the distortion of users’
behavior and activities (Ruths & Pfeffer, 2014).




Geo-tagged tweets

can be sent without

verification on the |

geo-location.
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Free and without-verification

geo-tagged tweet postings
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Ethical issues R B F2FA 7]

e Just because it is accessible does not make it ethical

* ignoring the ethical evaluation of research is problematic for
researchers because the data are seemingly public (Boyd and
Crawford, 2012)




Ethical issues R B F2FA 7] &

* For studies that look into the research topics involved with
user privacies,

* Does the researcher collect sensitive data regarding social network
users’ political ideas or actions?

* |s the research data stored properly?
* Is there any risk of data leakage?
* Are the user IDs and names replaced with pseudo codes?

* Have measures been taken to minimize the minimum risk
emphasized in the international research ethics?



Big Data may brings “Big Error”
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