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e Government policy to foster big data usage

- Korean government established a ‘big data master plan’ at national science and technology commission on Nov, 2012

- Also established national infrastructure for big data sharing, provision of technical support and expert training

- Statistical production using big data composes a part of the big data master plan

e Request to improve statistics to fit the needs of people

- The actual economic and social sentiment of people is not reflected at national statistics

- Statistical production process should be improved to produce more temporal and practical statistics

e Statistical production environment has changed
- Increased data collection costs and response burden
- Evolution in data collection paradigm: survey -> administrative data -)> big data

- Need more modernized and effective methods of statistical production
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| Background and Progress

Z— Progress on big data application by Statistics Korea

e Mining and Manufacturing Production Index Support(2012)

- Support rapid and accurate production of the mining and manufacturing production index by using media data

- Media data is automatically collected and used for objective editing(checking changes in establishments and items,
finding outliers) before finalizing the index

- Easier understanding of time-series data by providing visualized analysis function

e Online Price Index Reporting System(2013)
- Collect and standardize online price information from websites, calculate and visualize online price index
- Used to improve accuracy of the official statistics by recognizing price fluctuation of the major price index items

promptly and conducting comparative analysis with official CPI

e Daily Population Movement Analysis System(2014)
- Construct daily population movement data using GPS information of the mobile users

- Implement GIS-based analysis system to support policy decision by the various organizations

e Research on Statistical Production System using Big Data(2014)

- Analyze major issues regarding big data use on the national statistical production and propose a future plan
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Daily Population Movement Analysis System

{ Data Construction :

e Purchase GPS location data from a domestic mobile carrier(SK Telecommunication)

- Estimate the total number of population movement by reflecting the market share

e To deal with privacy issue, data is aggregated as a certain unit before provided to Statistics Korea

Monthly Information Daily Information
+ 50m*50m unit information, consist of sex/age of - Data aggregated by the area pre-offered by Statistics
the mobile users and day/time information. Korea, consist of sex/age/time and origin/destination
- Offer daily average population + Offer number of people visiting the area within the

given time period

r = |
Daily info
20T aggrggatec
Unit
by
monthly ; » G
. aggregate | ...
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2. Daily Population Movement Analysis System

Data Construction

o Obtain the number of visitors by excluding the number of resident

- Set the actual residence field using the night-time location data
(Actual residence is assigned as a place where the mobile user mostly resides on weekday night between 1 am to 5 am for 3 months)

- Extract the number of visitors using the actual residence information

o« Compensate sex/age/market share deviation
- For the children of age 0 to 9 who don’t have mobile phones, conduct residence-based compensation

- Compensate regional market share deviation using the number of floating population(directly measured at 13,000 branches)

Aggregate the number of mobile Calculate the number of visitors using
users using the CDR data the actual residence information

Finalize DB by granting additional

Compensate sex/age/market share
deviation S¥al code(administrative district code, .)
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2. Daily Population Movement Analysis System

( Primary functions )

Function Description
. * Analyze and visualize population movement by 50x50 cells/aggregated areas/administrative
Population districts/origins
movement
analysis « For the pre-selected festivals, analyze and visualize the number and the features(sex/age) of

the festival visitors

* Analyze and visualize quarterly/seasonal/commuting/weekend/weekdays/hourly population

Theme analysis movement

Use case * Provide use case scenario of the system and the sample data to test on the map

User information | @ Upload personal user xs| file(location-based)

analysis « Provide custom analysis and visualization function

Other features + Switch background map between the vector map and the satellite image
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Daily Population Movement Analysis System
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Daily Population Movement Analysis System

Description

Purpose

* Flexible adjustment on the routes
and operating hours of the local
bus to help women and
teenagers to return home safely

* Make a stopover to avoid the
lonesome and dangerous places
at midnight

Data to
be used

* Location information of the sex
offenders

* Midnight population movement
data

 Location information of the

police stations and patrol
divisions

I Progress and future plans for big data use at Statistics Korea
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Benefits

* Flexible and efficient operation
of local buses at midnight

* Crime deterrent effect

Workshop on the modernization of statistical production(4.15~17,2015)




-

2' Daily Population Movement Analysis System : smnstes (| ¢

Use case 1 — midnight local bus schedule adjustment
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2. Daily Population Movement Analysis System

{ Use case 2 — shuttle bus service at festival place ;

Description

Benefits

*Using festival population analysis,

Purpose effectively schedule shuttle bus
service in the festival period
* Population influx data between
the festival place and the
Data to neighboring areas
be used | +Population movement data

between the festival place and
the surrounding tour spots

I Progress and future plans for big data use at Statistics Korea
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Benefits

*|ncreased convenience to access
transportation

* Relieve traffic congestion and
secure parking space in the
festival period

Workshop on the modernization of statistical production(4.15~17,2015)
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2. Daily Population Movement Analysis System

Use case 3 — holiday population movement analysis
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2. Daily Population Movement Analysis System

Implication of the past projects

e Publishing official statistics using big data is a difficult issue

- Big data usually have a strong sampling bias so that quality control is considerably hard
- Publishing official statistics using big data is our ultimate goal, but for now the usage of big data is limited to

administrative support

e Need to establish a long-term roadmap to consolidate unstructured data to structured
statistical production system
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6 Challenges on the big data use at

3. Considerations about Statistical Production System usingBig!Dgt

—

statistical production system }

Legal issue
==

* There's no legal basis to
obtain big data from the
data-owning agencies under
the present statistics law

* Need institutional strategy
to share big data with

overnmental/private agencies

\_ Y,

Methodology
) )

» According to the awareness
investigation, methodological
issue is as important as legal
and privacy issue

» Need new analyzing method
such as data mining to handle
big data

Cost effectiveness
| ) )

» Cost incurs when building IT
infrastructure to collect/
process big data and
purchasing data

» Need detailed consideration

» Educate existing employees
Qnd hire experts from outside/

I Progress and future plans for big data use at Statistics Korea

on cost performance

&

Data management
| e |

« Importance of data security
is gaining notice since the
increase of administrative
data use

« Data management method
should be customized at each
statistics published using big

Privacy issue
L )

* Need legal mechanism to
balance between privacy and
statistical use

» Need to maintain public
trust that private information
is strictly protected and used

" Y,
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only for statistical purpose

& /

ﬂ Information Technology \

« statistical production
technology using big data
would be drawn from the
interface between the existing
statistical technology and the
general big data technique

* Needed to define big data

techniques to adopt at each
ers of data processing /

Workshop on the modernization of statistical production(4.15~17,2015)




3. Considerations about Statistical Production System using BigiDE e
—

e Statistics Korea has been following own standard KSBPM(revised version of GSBPM)

I Progress and future plans for big data use at Statistics Korea

5.8
Finalize data

processing
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3. Considerations about Statistical Production System usingBigiD&t

74 statistical production process should be revised

e Based on GSBPM v5.0, revise the process reflecting the characteristics of big data

Process

Determine & verlgl Build collection Collect data and Prepare draft Prepare Make evaluatlon
statistical deman instrument review outputs dlssemlnatlon data plan
Establish output Build production . [Produce .
obi ectlvesp spstem Integrate data Validate outputs disseminate Conduct evaluation
) y products & produce reports
. Derive
. ‘g Build - Manage release of
Identify statistical . . g . Scrutinize & 9 improvement plans
Design output Dissemination Classify & code : dissemination p
concepts system explain products EL marl)((; :Ctlon
. Promote
Check data . - Configure . P
ey Design variables Impute dissemination
availability workflows Products
Make production | | Design collection Test production \I/);-rigﬁ:seg Apply disclosure Manage user
plan methodology system statistical units control support
Design processing ool
methodology Finalize outputs
Design production Test business .
system process Calculate weights
Finalize production Calculate Finalize data
system aggregates processing
I Progress and future plans for big data use at Statistics Korea 15717

Workshop on the modernization of statistical production(4.15~17,2015)



3. Considerations about Statistical Production System using Big Data® a==ulil

e Example methodologies need to be reviewed to produce indicators using big data

- Besides the ones described below, additional statistical modeling technology(prediction, classification, clustering,

---) should be reviewed for future use

e e

Search duplicated /missing
values

Imputation

o ARMAX
Statistical

modeling
Sentiment .
analysis

Seasonal adjustment

Index calculation .

I Progress and future plans for big data use at Statistics Korea

Verify whether records are duplicated/missing promptly after data collection

Classify data, add items and verify the records are classified and matched appropriately
Analyzing tools(OLAP, ---) are used to do the job

Refine data by replacing missing/delayed data with the imputed value

Process automatically by Rule-based programming

For the indicators of interest, construct statistical model with internet search results(ex.
Google trends) and the existing survey statistics to predict current and future values of

the indicators

Analyze texts from SNS and determine polarity and emotional state of the writer,
guantify the result to develop confidence/sentiment indicators

Remove seasonal fluctuation factor to identify trends
Calculate the indices with collected data
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4. Future Plans

€ Scientific administration based on data technology 77

Vision
! . . A Construct statistical ) .
Implement big data Publish statistics using ) Reinforce internal
Strategy : production support
governance big data . competence
Provide institutional Survey and verify Construcjc a)nd Reinforce internal
framework to statistical demand on operate statistical competence by big-
. . production support P y big
promote big data use big data use cetarn data education
Construct . rovide and promote
. Develop statistical o
interagency . X X statistics produced
. index using big data . .
Task cooperation system using big data
ENS
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Develop statistical

production
methodology using big
data

A

Quality control and
privacy protection for
big data use

=
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