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1 Challenges and Motivations
1 Platform, Data and Tools

] Data Access Demo

1 Workflow-based Case Studies
1 User Account Application




About China Data Lab

U Establishment

fﬁﬁh‘ Thf.- Cer:nter for Geugra_ph_ical _Analysis (CGA) at Harvard
& 4 University. lts core mission is to support research and

48 ‘-_1_!._‘.#; teaching in all disciplines across Harvard University with
W

— 1

| A cloud-based geospatial data |
‘analysis platform for geospatial

."l data gathering, management, <|j
" analysis, visualization, and |

sharing. \

|
|
|
|
@B}r China Data Lab | CGA  emerging geospatial technologies.
|
|
|
: /[ The China Data Institute, a Michigan based not-for-profit
| {35]"5 organization. It aims to promote the use and sharing of
| W2 China data; support quantitative research on China in social

CDI science, digital humanity and other research subjects. }

;

University. It promotes the scientific research on the theory
and method of spatial data in scientific research, personnel
GCSS training, international cooperation and social practice.

|

@ The GeoComputation Center for Social Science at Wuhan

. Sponsored by the Spatiotemporal

* Innovation Center of the NSF Industry-
University Cooperative Research
Centers (I/UCRC) Program

Partners for Data, Tools and Case Studies
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@ China Data Lab b + - X

& C @ https://projects.iq.harvard.edu/chinadatalab @ Q e

‘ﬂg‘ HARVARD UNIVERSITY HARVARD.EDU

http://chinadatalab.net S
DT, China Data Lab
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LAB NEWS UPCOMING EVENTS

China Data Lab (CDL) Established 2019 Lraining Workshop on “Spatial Data Lab”

Friday, May 17, 2019 ~6J9L (All day)

NSF I/UCRC Spatiotemporal Innovation Center Held the

oth Semi-Annual Industrial Advisory Board Meeting p 2019 International Workshop on Geocomputation
Friday, June 21, 2019 3{} for Social Sciences (The 3rd Call for Papers)

More » Sun Jul 7 (All day) to Tue Jul 9 (All day)



Challenges

(] Data Sharing 1 Tool Sharing
— Licensed data — Licensed and free tools
— Restricted data — Integrated environment for tools for data
— Sensitive data — Maintenance and updates

— Large size data
— Different Resources

J Results Sharing
— Research (reproducible, replicable, and generalizable)
— Teaching (students with different interests and skills)



Challenges

Dataverse@(% Re-execution of R code in datasets published on Harvard Dataverse

About 84% re-executions are failed

300 [J Success i, i Time Limit Exceeded: 477
3 Fall ‘ Successfully executed: 502
250
200 Working directory error (setwd): 818
150 All R files: 3,685
Executed R files: 3,208 *could ot find function®: 819
100
27.0%
50 23.9% 2.0% 20.2% Package/Library error: 188
23.5%
0 File error: 816
2015 2016 2017 2018 2019
Year Other: 65 ®

source: https://grmds.s3.us-east-2.amazonaws.com/2019-12/Danny%20Liu%20%26%20Alex%20Liu%20Keynote%20.pdf



https://grmds.s3.us-east-2.amazonaws.com/2019-12/Danny Liu & Alex Liu Keynote .pdf

Goal and Objectives

Goal: to build ECOSYSTEM for reproducible, replicable, and expandable research

Objectives:
] data sharing for spatial data studies on the cloud
] tool sharing for quantitative analysis

] research sharing for workflow-based case studies

(] education and training on theory, methodology, technology, data
and workflow case studies for research and teaching



Advisory Committee

Jason Ur, Committee Chair

Professor of Archaeology

Director of the Center for Geographic Analysis Harvard
University

Yasheng Huang

Epoch Foundation Professor of International Management
Professor of Global Economics and Management, Massachusetts
Institute of Technology

Peter K. Bol

Charles H Carswell Professor

Dept of East Asian Languages and Civilizations
Harvard University

Gary King
Weatherhead University Professor

Director of the Institute for Quantitative Social Science
Harvard University

Luc Anselin

Professor of Sociology

Director, Center for Spatial Data Science
University of Chicago

Peter X Zhou

Director and Assistant University Librarian
C.V. Starr East Asian Library

University of California, Berkeley

Daniel Sui
Distinguished Professor of Geography
Vice Chancellor for Research and Innovation University of

Arkansas Pinde Fu

. Platform Engineering Team Lead, ESRI
Peng Gong . Adjunct Faculty at University of Redlands and
Professor, Department of Earth System Science Harvard Extension School

Dean, School of Science
Tsinghua University



https://projects.iq.harvard.edu/chinadatalab/yasheng_huang
https://projects.iq.harvard.edu/chinadatalab/gary_king
https://projects.iq.harvard.edu/chinadatalab/peter_x_zhou
https://projects.iq.harvard.edu/chinadatalab/people/pinde-fu
https://projects.iq.harvard.edu/chinadatalab/jason_ur
https://projects.iq.harvard.edu/chinadatalab/peter_bol
https://projects.iq.harvard.edu/chinadatalab/luc_ansenlin
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https://projects.iq.harvard.edu/chinadatalab/gary_king
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https://projects.iq.harvard.edu/chinadatalab/people/pinde-fu

Resources

http://chinadatalab.net
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Spatial Data Lab



http://chinadatalab.org/

Spatial Data Lab Platform

O Data available only on the cloud (users can upload own data)

U Tools available on the cloud

O All computation are on the cloud (the results can be downloadable)
L No maintenance required for end users

Spatial Data Lab a & & @= Spatial Data Lab
web app file gement
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Personal & Shared Data Tools



Authentic, Unique, Comprehensive, & Curated China Data
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=  Government Statistics

o Provincial Statistics (1949 - )

o City Statistics (1996 - )

o County Statistics (1997 -)
= Population Census

o Census 1953

o Census 1964

o Census 1982

o Census 1990

o Census 2000/2010 (province, city, county, township, GRID)
=  Economic Census

o Industrial Census 1995 (province, city, county, ZIP)

o Basic Unit Census 2001 (province, city, county, ZIP)

o Economic Census 2004/2008 (province, city, county, ZIP)
= Establishments (more than 7 millions companies and organizations)
= Geography and Environment

o Land Use data

o Night-Time data




Authentic, Unique, Comprehensive, & Curated China Data

Statistical Database:

Monthly Statistics
National Statistics
Provincial Statistics
City Statistics

County Statistics
Monthly Industrial Data
Yearly Industrial Data
Statistics on Map
Statistical Yearbooks

Census Database:

Population Census 1982
Population Census 1990
Population Survey 1995, 2005
Province Census 2000
County Census 2000
Economic Census 2004

&

G @ china-data-online.com

Welcome China Data Center, your IP is: 98.224.227.102 Today is: 2019/11/26 EST USA

§ ALL CHINA

ACMR

Chioe Pata Caliae OEEFEE

Home | DataProducts | Database Demo | Dictionary | Support | Contact | Q&A | Citations | My Account | Logout

CHINA SPATIAL DATA

China Geo-Explorer Il

China Geo-Explorer |

China Map Library

(I-IINA STATISTICS

AN

Monthly Statistics
County Statistics

Statistical Datasheets

.

National Statistics
Monthly Industrial Data

Statistical Charts

Provincial Statistics

Yearly Industrial Data

City Statistics

Statistics on Map

)
~

CENSUS DATA
Census Maps All Census Data Economic Census 2004 Industrial Census 1995
Census 1982 Census 1982 (10%) Census 1990 Census 1995 (1%)
Province 2000 County 2000 Census 2005 (1%) Census Data Search
N\ J
FREE CHINA MAPS
2000 Population Census Pop & Env (1990-1999) Pop & Env (2000) Atlas of Industrial Census

Investment in Fixed Assets for the First Ten
Months of 2019

Investment in Fixed Asset From Jan to Oct.in 2019

Secondary
Primary industry
industry 2976%
22%
.
L
Tomuy_/ -
industry
63.02%

Latest China Statistical News

Industrial Production Operation in October 2019
(11/115/2019)

Total Retail Sales of Consumer Goods in
October 2019 (11/15/2019)

Investment in Fixed Assets for the First Ten
Months of 2019 (11/15/2019)

Producer Prices for the Industrial Sector for
Qctober 2019 (11/11/2019)




Authentic, Unique, Comprehensive, & Curated China Data

Monthly Training Webinars on Research Data: Sources, Tools and Applications

1. September 24, 2020, Understanding the Gov't Statistics

2. QOctober 22, 2020, Understanding the Population Census and Demographic Changes
3.  MNovember 19, 2020, Understanding the Economic Census and Industrial Changes

4. December 17, 2020, Understanding the Administrative Maps and Regional Geography
.  January 21, 2021, Spatial Study of Innovation with Patent Data

6. February 18, 2021, Spatial Study of Health with Statistics, Census and GIS Data

7. March 18, 2021, Spatial Study of Environment with Statistics, Census and GIS Data

a. April 22, 2021, Understanding the Urban Development

9.  May 20, 2021, Understanding the Rural Development

10. June 17, 2021, Understanding the Mobility in Geography
11. July 15, 2021, Understanding the Culture in Geography

12. August 12, 2021, New Development and Directions: Data, Tools and Applications

Registration



https://www.eventbrite.com/e/87068378865/

IncoPat Patent Data

|r| CO Pat 4 Global Patent Database B[{EFEREESFIEEE

Patent Patent Family Full-text Translation in Chinese

137,941,704 75,090,774 30,957,181

Country Onsite Service for Chinese Cities Users User Renewal

120 26 40000 99%

i The Grand Champion of “Competition of . “Mobile Intelligent Terminal 2017(METIS) ° : ' “A Leading Enterprise in IP SaaS Service

Intellectual Property Tools” Award” A Industry of The Year Award”




IncoPat China Patent Data

FEAE Field FERE Field FERE Field
R (O) Tio N (N5 H Publication Date 5|iE2E5! (backward) Citation Origin Code
BE (0) Abo ®ithiTH Assignment ExecutionDate X3 [MESZ R ct-X
EFRIUNEE Vlistar LTFERME status FKiR3 ME X (backward) |Family Citation Number of Times
A (RE) AP-OR EEIIIFRE27 NN CN status lite RIS MEXEL (forward)|Family Citation-Forward Number of Times
KRG AURER) in-or IEBRESLFHER Legal Free Text EEFISRE Citation-Nonpatent
REAYE Attorney S[IEHSE (backward) Citation 5t A Priority Date
KENM Agency #W5REER (forward) Citation-Forward RIBAB™ Applicant province
IPCH2E IPC SEXEL (backward) Citation Number of Times FEEHE PC-CN
IPCERSE IPC Main HWEEXE (forward) Citation-Forward Number of Timed HEERIFEAEHEE AP-PC
RS Locarno Classification FIRSIE (backward) Family Citation RERIBAL City
CPC4E CPC KiEMES ME (forward) Family Citation-Forward FEBEBAXE County
FRIE ALtk Applicant Address Information |3iEEREA (backward) Citation Applicant ZitA Assignee
HiES Application Number 5 ERIBEA (forward) Citation-Forward Applicant =AW Assignor
iBaYe=1 Priority Number %5 [IEERE A (backward)  |Family Citation Applicant NI ANES BclasT
NFFREY Publication Type KRS MERIBEA (forward) |Family Citation-Forward Applicant [7dlA Bclas2
)iz MainFamily 3iF2#8(backward) Citation Number R a=E- Bclas3
¥ ERR CompleteFamily #5ESHS (forward) Citation-Forward Number N NS =1 Publication Number
EiEEZR Fa-Country 5EES!(backward) Citation Authority N = Grant Date
FRigH Application Date W5 EES! (forward) Citation-Forward Authority EYIEE First Claim




COVID-19 Data Sources

Data Sharing @gﬁi\;‘z‘RD Resources for COVID-19 @Cloud Platform for COVID-19
and I .
Management | | | | | | |
COVID-19 Policy & Baidu Pl Health Research Global Social
Cases Regulation | | Mobility Facilities Papers News Media
/\\
=

Structure Data

Data ?

Collection l _ l ] l
CSV/Excel/JSON File Web Scraper Web Service API Manual Work

V/ Il % vece
\ﬂ = n ates® L= o it e
s _Tencemt O \ ;EJE Céﬁmsfﬁ's ’ Ve y e
J&E MR GitHub || N i twitter P '
Data — COVID-19 Cases Socio-economics Social Media

maurce
@ @\ ‘ =@t E)

PHARMACEUTICAL amap.com
GDELT

— Population Mobility 4 *— Global News — - Health Facilities — '— Cliﬁ%ate -



COVID-19 Data Sources

Data collecting, processing, validating and sharing

0 5 ‘ Official m

°'e report (pdf)
AT Daily report
'wm (csv)
Crowd {source Web - : ®e
((»‘Iv:LH\ taam : : Crawling Historical Checkand 3 .r.’.
5% N Script R Y = compare with ‘
4 Raw data l ‘ ' reports (csv) Official report
L Crowd
\‘_‘ v I . {validation
": ..-:\"-.ﬁ.jft:?x‘,-.. ;‘:‘:6: ’ Dev.e’opl & Vali d.ationa team)
B e ots maiintain operation log
GitHub/ } " 5 ’
Dataverse B
: I Validated Research
; Database cases report Articles

Database
Admin

Facility

Map-based Data and standard association



COVID-19 Datasets

535 R Data Sets Availability
1 SEZIBEUE Coronavirus cases data Harvard Dataverse
2 ALLRENEGE Population mobility data Harvard Dataverse
3 ET A= Health facilities data Harvard Dataverse/SDL
4 1T ITEHE Trace data SDL
5 AneinItEsE Flight data SDL
6 SRR ESE High-speed train data SDL
7 SIKFTEEE Global News data SDL
8 LI ANEE Social media data SDL/CGA
9 BEREUE Policy Data Harvard Dataverse
10 SRSEHIE Meteorological data Harvard Dataverse
11 TSR Socioeconomic Data Harvard Dataverse

12 TEaiE Vaccine Data Harvard Dataverse




COVID-19 Datasets

Global users from 150+ countries downloaded COVID-19 datasets, publications, source code
for over 400,000 times as of Mar. 1, 2021

Accumulated Downicads of COVID-19 Resources at Harvard Dataverse Global Distributions of Accessing "COVID-19 Resources™ at Harvard Dataverse

r -
ma - couma e o ; o ——_ - -
N . -~

- -

Global Access to "COVID-19 Resources” by Country

Our Datasets have been cited by many publications
and world-wide organizations, including Domino
Data Lab; UCGIS; Emory University Libraries, The
World Bank/IMF Library, George Washington
University Library, NTU Library, and so on.




Tools on the Cloud

d Office tools d Workflow tools

A X ==
' ) Open for Innovation @ e e

openoffice  Notepad++  WinEdt 10 KNIME R
TEER s E[EE

Q Spatial Analysis Tools .

GWR4 GeoDa ArcMapl0.8

O Statistical Tools L3/ AnalyticFlow

‘ STaTa R i, b o :"" ' : :
MATLAB Stata Wolfram : '

R2020b Mathematica 12.2

Y
d Programming tools o~

i év-u
- =4 e \

iy
' Jupyter Notebook A VAN, ‘
% H e e
X R e Bt P B e et et s B Bt Bt B o
N .
naconda
Mavigator

SPYDER e
Rstudio Spyder

>
v,
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Tools on the Cloud

Open for Innovation

KNIME

https://www.knime.com/

3 Workflow is displayed as connected nodes which make
it easy to troubleshoot and visualize

3 Easy to use without much knowledge of coding

1 Great extensions for data preprocessing, analysis, an
visualization

A Connection to other languages, such as JS, R, Python,
etc.

3 Open-source

[ Cross platform interoperability

(3 Has a decent size community that supports Q&A.

v D¢ Read

"3 Excel Reader (XLS)
D» File Reader

RREE ARFF Reader

B, CSVReader

v @ Mining
» [ ] Bayes
» [ Clustering
» [ ] Rule Induction
» [ Neural Network
» [*7] Decision Tree

v2

Statistics

JA Hypothesis Testing
" Cronbach Alpha

¥ Standardized Cronba
‘ Rank Correlation

M Statistics

m Crosstab (local)

i Value Counter

T Linear Correlation
& Numeric Outliers

v 3 Geospatial Operations
v 4@ Geometry 10 and visualization

| @ Shapefile reader
= Shapefile writer
@} GeoJSON reader
M GeoJSON writer
% WFS connector

. Map viewer

v 13 Geometry conversion

6, Transform

o ¥ Snap to grid
(' Polygon to line
F7n G

” ) Lineto polygon

TP » [*] Decision Tree Ensemble
=, Line Reader ™ Misc Classifiers
ﬂ_. Table Reader » [*7] Ensemble Learning
[™7] Item Sets / Association Rules
FHnL L
. PMML Reader 0 : :
A » [] Linear/Polynomial Regression
= Model Reader > [77 Logistic Regression
. Fixed Width File Reader . 1 MDS
B2 List Files ¢~ ﬁf,,‘:d X
{43 :
i  Read Excel Sheet Names (XLS) | 7 svM
[} Read Images . [*7 Feature Selection
¢~ Explorer Browser > [T Scoring

4 KNIME Explorer 57

B E B G| me “|B = 1o

Aoz My-KNIME-Hub (hub.knime.com)
v & EXAMPLES (knime@hub.knime.com)
~ [*7] 00_Components
v [ Visualizations
i Choropleth World Map
iy Hierarchical Clustering and Heatmap
~ [7] 02_ETL_Data_Manipulation
~ [ 01_Filtering
w [ 07_Four_Techniques_Outlier_Detection
v [ _Templates
i, MapViz
~ [*7] 03_Visualization
v D (04_Geolocation
4% 03_GeolP_Visualization_using_Open_Street_Map_(OSM)
A% 04 Visualization_of_the World_Cities_using_Open_Street_Map_{OSM)
A4 07_Choropleth_World_Map
v & LOCAL (Local Workspace)
A% 07_Choropleth_World_Map
A% D3 Days-Hour Heatmap Example

& Numeric Outliers (A

% Geometries to multi-geometries
¥ Multi-geometry to geometries
Y Filter geometry by type
« Vertices to points
X Line endpoints
> Line merge
v £} Geometry procesing
& Buffer
A 0:01_Example_of R Snippet A 9 KNIME_project_economic

A\ 3 KNIME_project library A 2: HighEducation )

, Thisis a temporary copy of "knime://EXAMPLES/Users/knime/Exam ples/03_Visualization/04_Geolocation/03_GeolP_Visualization_u
" Use "Save As..." to save a permanent copy of the workflow to your local workspace, or a mounted KNIME Server.

GeolP Open Street Map Visualisation

This workflow uses geop IP data on randomly generated IP addresses and maps them using Open Street Map.
The GEOQ IP data is available from http:/dev.maxmind.comigeoip/, whereby this workflow uses the free "lite”
version to map IP addresses to geo locations

Requirements to run this workflow:
- KNIME OpenStreelap extension (available from KNIME Labs)
- KMIME Web Analytics extension

Generate random
IP-addresses Binner (Dictionary) Joiner

e
O 2 G

Map-marker
appearance  OSM Map View

a
L ]

‘OSM Map to Image
B u
B “
(]

Getlocations Join with
for IPs geo-coordinates

GeolP database




Replicable, Reproducible and Expandable Data Analysis

KNIME Analytics Platform
File Edit View Node Help

S iO-EE G |3 -AROODOOFERPRAQERZOCO00|# 5
#
¥ ﬁx@ A KNIME Explorer 52 = B | A2Castinttolong |44 0:CESannual reporttest 53 @ Welcome to KNIME Analytics Platform = B Ay Description 3 =g

FiE 8
T BB|& & g\
-y CES annual rep... /

m

v 4 LOCAL (Local Workspace) ~ RowfFilter  Column FilteExcel Writer (XLS) Row Filter  Column Eitteel Writer (XLS) Title CES annual report test
» [0 Basic Examples Excel Reader (XN8jnber To StringString To Number RowFilter  Column Eitieel Writer (XLS)
5 [T Customer Intelligence Ing % > > ilé > ' ™ % » > ili b_’. .
b Example Workflows e e T > 52 b / P A 3 y_p. Description
X g Rm”p * | / e e L | (e e L e v No description has been set yet.
£ Social Med (] [] B | { Left Column FilteMember_Unmaich Left Column Filter Left Join ‘ [ ] (] [ ]
> ocial edia |
5 [ TheData Membership  Node 26 Node29 | / ' Let  Column Filler Left Join Tags
|
Wl oo 05105 A Castinttolong | Joiner |  RowfFilter Row Filter Excel Writer (XLS)  Joiner | RowFilter Row FiltExcel Writer (XLS) | No tags have been added yet.
| > [ > Joiner | RowfFilter Row FiltBxcel Writer (XLS
-zalzmmwz.\x‘ b CES annual report test 1*; — % — %. D—D. 1‘; | o :: - » :: b—b. (XLS)
* ™ - ™ ' T U Links
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Data Access on the Platform

1. Access Cross-Platform Census Data from China Data Online

1) Import Workflow from Public Folder Y:\CDI\Case Study\00 Example\0O0_ database\chinadataonline_db

O (6)3HowrR X | @ TeoHu-Go: X | [ HomeFeed | X | ik Welcome|F X | M Inbox(2037 X | A EditorisiMe X | £ webapp X @ ko

X & 02ttorial- X | BJ 00Spstisl D X | ) Mylnteracti x | 4 - o x O (63Hourk: X | ® ToHu-Go X | [§ HomeFeed X | a Welcome|f X | M Inbox(2037 X | A EdiorislMe X | &2 webapp X & kimel X & Qutorisl - x | B 00SpastialC X | ©) Mylntersct X | + = a x

C @ cdl-win02rcfashanard.edu/hs/appToption=3827 775975980CFEDIDEAT 10D4SFC1827143C 6696 SEDOT2FI55ER % * @ ok @ LN c 0785F281 * ® 0 o @ » :
Life Reszarch O Upkup login (@) QuickNote @ Erdge Program [H.. @ HanardSignin @ Check Harvard Libr. #5 M Login- Openstaci. & n=i_sz » Life s HE M Login-0 »
KNIME Analytics Platform W & o x-= ) =
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B &5 3 | & & 12
e My-KNIME-Hub (hub knime.com) test 4 L= My-KNIME-Hub (hub knime.com) t C test 4
e EXAMPLES (knime@hub.knime.com) A EXAMPLES (knime®hub.nime.com)
w 4 LOCAL (Local Workspace) © A, LOCAL (Local Workspace) Workflow Import Selection <
£ €D Webinar £ CD1_ Webinar Select the items to import Thie tent
[ Example Workfiows £ Example Workdiows
~ S scription v [Ftest o Description
445 New KNIME Workdion. No description has been set yet A Rénslysis s No description has been s
™ New Workilow Group... (© Select file:
& impgn IME Workow.. TS O Select root directory: Tags
io 1ags have been added yet. — - o tags have been added yet.
£ Export KNIME Workflow. " Open . No tags have been added yet
ks
Links A > ThisPC > public(Y) > CDI > CaseStudy > 00_Eample > 00_database vo ) datal Py inks
X Delete No links have dded yet No links have been added yet
T Rename. s S I e e )
Creation Date 2021.1.27
B} Configure, B MyDocumer® »  Name Siia Creation Date 202112
Execute & My Pictures #
= Author  user0l
k] 5 ThisPC patent db 7%8
5 Reset
2 30 Objects
I Desktop
2 Documents
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n cuthne is not available. KNIME Console < Structured Dats % o
s An outfine s ne 2
= Seripting WAR > Scripting = public (V)
& Took & Services & Tools & Services | = neonamy v
4 Community Nodes 4 Community Nodes File i B S
unity e name: nar, ke 2ip:” jarc" tar " a
§ KNME Labs § KNIME Labs
& Wordlow Control & Wondiie Cartl el
s Wordion Abstaction ~ A Wordlow Abstraction ~ N
& Reporting < > & Reporting . >
f

4 0 mw6E - 2AD0FSEO £ e AQw B Mg = o 2s9m
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Data Access on the Platform

1. Access Cross-Platform Census Data from China Data Online

2) The imported workflow is shown as below. There are five components: PostgreSQL database settings;
DB Table selector; DB Query; read data from DB; line plot visualization.

Postgre SQL
Connector DB Table Selector DB Query DB Reader Line Plot

L . (N = N

a
CGE Database nightlight_province Mode 13 Mode 14 Mode 15

Dialog - 11 - PestgreSCL Connector (CGE Database) - ] o

3) The imported workflow is shown as below. There

are five components: PostgreSQL database R
settings; DB Table selector; DB Query; read data —
from DB; line plot visualization. s

Hostrame () Port
SLALAL 161 w 5,432 %
Database name

Euaie
L2 ]
Authertcaton
Credentials
) Ui & paaerd o

Username: | odl_resd
Fasswoid: sesssssssersaREnerey



Data Access on the Platform

1. Access Cross-Platform Census Data from China Data Online

4) Select table in the node ‘DB Table Selector’

Settings  Input Type Mapping Flow Variables  Memory Policy

DB Ta%je Selector .o. e

Schema: |public D Table: |nightignt_00_prow - Select a table

[] Custom Query

5) Create SQL in the node ‘DB Query’, e.g., “select i - e <]
"gbprov", "night1992 ave 00", e
"night1993_ave_ 00" from #table# AS "table"” = .

P sl p
T e sl
S
17 s e
L e edoe}
T e
T dww e
Poreur_pr_afmn it 3
T e e

Friched | mrwin wm £

. —
View, ki !?\—la—rl:i\.-.ll
W i i | g
o
i TP e
ghi =H e b
gl PRI
e okl _men
g ] pmrd
g Tl s B
g e powm )
g e




Data Access on the Platform

1. Access Cross-Platform Census Data from China Data Online

6) Load data by executing node ‘DB Reader’
7) Right click the node and select ‘execute’. After it is completed, right click the node and select ‘Interactive
View: Line Plot’.

vy - o x



Data Access on the Platform

2. Access Large-scale Patent Data from Platform Database

1) Import Workflow from Public Folder Y:\CDI\Case Study\00 Example\0OO database\patent_db
2) The imported workflow is shown as below. There are five components: PostgreSQL database settings; DB
Table selector; DB Query; read data from DB to get results.

DB Query DB Reader
N . =
a3 Bl
2018 Node 7
PostgreSQL
Connector DB Table Selector DB Query DB Reader
B g B
te & 1 o <
Local Patent Database Node 3 2008 Node 8
DB Query DB Reader
e W
& o

patent type Node 10



Data Access on the Platform

3) For PostgreSQL database settings, 4) Select table in the node ‘DB Table Selector’

apply the default values. You can right

click on the node and select ‘configure’ to [{yttings _ 1nput Type Mapping  Flow Variables - Memory Pokcy

. DB Table Selector
check the settings. _
Sd":ermopubllc = Table: patent_om S Select a table
[habag - (=2 - PostgreSOL Cornedior (Local Patent Databace) - a ® D Custom QUET]I'
e L3
Mt | vouTremm | owToempes | Awiedie | ey 5) Create SQL in the node ‘DB Query’ shown as below
Configurasion
Detibon Dllcct: [ o SQLStatement
Oherfne  EEPERINESEETN - 1 E}isELECT count(*) FROM #table# A5 "table” where "grant_date” like '2008%' A
- 9 .9,
oz @ . 6) Check result from node DB Reader by right clicking
@wamﬂ
Lsername: posigres




Data Access on the Platform

3. Access Public COVID-19 Data from Harvard Dataverse

1) Import workflow from public case study folder Y:\CDI\Case Study\0OO Example\O1 dataverse\dataverse api.knwf

Table Creator Python Script (1=1)

> &>

e [e)
Dataverse Varaibles COVID-19 Cases

2) Set variables in the 1st node ‘Table Creator’. Right click node and select ‘configure’ and fill out the information in
each parameter.

'S|do 'S | api_token S|fleid ||
_}79 10/DVNAL20LOT b7918464-48b7-47da-88d8-749a95ffde12 4411772




Data Access on the Platform

2.1) Doi: dataset doi number shown in the datasets metadata on Harvard Dataverse shown as below. After
you go to https://dataverse.harvard.edu/dataverse/2019ncov, datasets will be listed and the DOI number is
shown in each dataset.

1

Word COVID-19 Daily Cases with Basemap
Feb 18, 2021 - Data

L
. China Data Lab, 2020, "World COVID-19 Daily Cases with Basemap” ghttps://doi.org/10.7910/DVN/L20LOT,
Dataverse, V39, UNF:6.6YPeKdroEnCedEC2s7XI10Q== [fileUNF]

Updated to Feb. 12, 2021. World COVID-19 daily cases with basemap, starting from January 22, 2020.

2.2) Api_token: c6280d29-1d72-448b-9d88-6¢c900f72a6ec is the default value provided by SDL and it will be
updated weekly. Users can generate new api_token after logging into Harvard Dataverse. Notice that the
Token has an expiration date.

@HARVARD AddData ~  Search ~  Aboul  User Guide  Support = Data Lab China [EJ ~
Dataverse
My Data

My Data Notifications Account Information APl Token Notifications E

Your AR Token is valid for a year. Check out our APl Guide for more information on using your API Token with the Dataverse APIs.

Expiration Date 2022-03-04

c6288d29-1d72-448b-9dBB-6c900T72abec

Recreate Token Revoke Token

API Token

(T
-
=]
-
-
-
-
h

-

Log Out


https://dataverse.harvard.edu/dataverse/2019ncov

Data Access on the Platform

2.3) File_id: Go to the data file which you want to use and click the file. In the new web page, you will find the
file id in the link. Please follow the steps shown below.

1to 5 of 5 Files # Edit Files~ & Download ~

data_Confirmed.tab
Tabular Data - 347.8 KB - Feb 18, 2021 - 91 Downloads @ l, H

% 389 Variables, 192 Observations - UNF-6:HOmSWYMTZ5Kz8E3JHIyF+g== el 7 . 7
data_Deaths.tab
Tabular Data - 248.3 KB - Feb 18, 2021 - 48 Downloads @ ; H

@ 389 Variables, 192 Observations - UNF.6:HaveTADTEwZ2e/fingjY87YQ== e ™ . 7
data_Recovered.tab
Tabular Data - 326.0 KB - Feb 18, 2021 - 43 Downloads _— L} L

@ 389 Variables, 192 Observations - UNF:6:cTrCUINIHG2LSH/ Y Kavig== D (5)3H | & TaoHu |E; Home | e Welcor | M Inbox | | A Editoric | #7 webap | #7 knimel | & 02_tutc \E 00Sp= & dst X @ hitpsy |e§q US Cor \]}] WeGre
TR &« (& 8 dataverse.harvard.edu/filexhtrifileld=4411772 80 rsion=39.0
Plain Text - 219 B - Jun 4, 2020 - 869 Downloads . . . - - .

Life Research Post Doc coviD1g UpBup Legi Quick Note Bridge Program | H... Harvard Sign In Check Harvard Libr... & CDL - Google Drive
MD5: dec065cee072a67a478d4cd293710095 U Usiep loginh @ G ge Program| e g ° g
@ HARVARD Add Data ~ Search ~ About User GL
World_Map_0302.zip Dataverse
Shapefile as ZIP Archive - 1.9 MB - Mar 13, 2020 - 2,243 Downloads
MD5: ea35c189682d5007eTd1b46235ed3e35
Data (China Data Lab)

Harvard Dataverse > China Data Lab Dataverse = Resources for COVID-19 = Data = World COVID-19 Daily Cases with Basemap

data_Confirmed.tab
This file is part of "World COVID-19 Daily Cases with Basemap"
File Citation

China Data Lab, 2020, "World COVID-19 Daily Cases with Basemap", hitps://doi.orgi0.7810/DVN/L20LOT, Harvard Dataverse, V39;
data_Confirmed tab [fileName], UNF -6 HOMSWYMTZ5KZ8E3JHIyF+g== [fileUNF]

Cite Data File - Learn about Data Citation Standards

Dataset Citation

China Data Lab, 2020, "World COVID-19 Daily Cases with Basemap", hitps://doi.org/10.7910/DVN/L20LOT, Harvard Dataverse, V39,
UNF:6:6YPekdr6EnCedEC257XI1Q== [fileUNF]

Cite Dataset Leam about Data Citation Standards.



Data Access on the Platform

3) Right click the 2nd node ‘Python Script’ and select ‘table’ after it is finished. Users will see the results shown
as below.

Input data and view selection - 0:2 - Lift Chart — O s
File Hilite Mavigation View
Table "default” -Rows: 51 Spec - Columns: 349 Properties  Flow Variables
Row ID [1]fins [s|name  |[1]pop7o  |[1]HHD70 |[1]PoPs0  |[1]|HHD&0 |[1]PoP=o |[1]HHDo0 |[1]|PoPoo [[1]HHDOo |[1]PoPi0  |[1]|HHD120 |[1]=20200... |[1]2020-0... |[1]2020-0... [T
Rowd & California _ [19838084  |6570174 23575334 (8624938 29724503 (10377409 [33871650  |11502847  |37253956  [12577498 |0 0 0 0~
Row43 45 Texas 11304258 [3557430 14167151 [4910468 16985153 6070690 20851813 (7393320 25145561 (8922933 [0 ] 0 0
Row3 12 Florida 6609832 (2225578 3536558 3667906 12936271 [5134521 15082261 [6337855 18301310 (7420802 o o 0 o
Row13 17 Tlinois 11231143 [3690147 11353735 4020464 11429587 [4202203 12419324 4531794 13830632 4836572 |0 0 0 1
Row32 36 NewYork  [18025594  [5857755 17438167 (6329711 17978957 [6638547 18976428 7056847 19378102 7317755 0 0 0 0
Row33 39 ohio 10643808 3287134 10770770 [3825182 10847074 |4087529 11353089 4445782 11536504 4603435 0 0 0 0
Row10 13 Georgia 4583982 1367090 5457513 1869746 6477997 (2366590 51863834 (3006374 (9687653 [3585584 |0 0 0 0
Row33 2 Pernsylvania |11650167  |3662652 11712950 [4169347 11874330 |4495228 12280773 [4776916 12702373 [5018%04 [0 ] 0 0
Row42 47 Tennessee 3887475 1202135 4517786 1593904 [4878389 1853691 5689125 2232836 6346105 2423552 [0 0 0 0
Row22 26 Michigan 3344306 2647511 (9238789 3139919 9290053 (3418359 9938437 [3785672 (9833640 3872508 0 o 0 o
Row43 55 Wisconsin_ |4462420 1337188 4686957 1645934 [4891760 1822104 5363655 2084541 5686986 2279768 0 ] 0 o
Row33 37 North Carolina 5044270 1497894 5795278 014002 [e626118 2517030 8049319 3132029 9535483 [3745155 0 ] 0 0
Row14 18 Indiana 5185645 1607451 5453652 1915438 5543737 |2065335 6080430 2336295 6483802 (2502154 [0 0 0 0
Row2 4 Arizona 1768275 533809 2705322 (353006 3663266 1368775 5130674 1901349 6392017 (2380930 0 0 0 0
Row30 34 New Jersey (7134124 [2212496 7351152 (2547407 [7724378 2793478 5414308 3064622 (3791894 (3214360 0 ] 0 0
Row23 27 Minnesota  |3730656 1150872 |4057141 1440543 [4373388 1647489 4319461 1895106 5303925 087227 o 0 0 0
Row25 29 Missouri 4655933 1513696 4306773 1790036 5116844 1861191 5505183 [2194576 5988927 2375611 |0 o 0 o
Row21 25 Massachusetts 5543009 1717923 5732054 [2032845 6014825 2247094 (5343050 2443561  [6547629 2547075 0 ] 0 0
RowD 1 Alabama 3434507 1031615 3386040 1340563 [4040576 1506778 4447059 1737086 4779736 1883791 [0 0 0 0
Rows5 5 Colorado (2181136 684518 2828761 1042987 [3278284 1376564 4284074 1652051 5029196 1972868 0 ] 0 0
Rowdé 51 Virginia 4596311 1385568 5333220 1867045 6181118 2289785 7074062 [2697258 5001024 (3056058 0 0 0 0
Row13 22 Louisiana __ |3625346 1048665 4165216 1400283 [4210278 1438308 4468774 1655349 4533372 1728360 0 ] 0 0
Row40 45 South Carolina [2529974  [721587 3029898 1003951 [3486637 1258015 4011929 1533817 |4625364 1801181 [0 0 0 0
Row15 18 lowa 2800730 891044 2887273 1047065 2775506 1063872 [2926335 1149269 3046355 1221576 0 o 0 o
Row3a 40 Okahoma (2519404  [336624 2980518 1103415 3145563 1205129 3450644 1342292 [3751351 1460450 0 0 0 0
Row20 24 Maryland  |3906314 1172470 4202403 1458677 [4775908 1747516 5295430 1980848 5773552 2156411 0 0 0 0
Rowd4 43 Utah 1055295 206711 1441043 442877 1722845 537272 2233153 (701373 2763885 577692 0 0 0 0
Row17 21 Kentucky  |3154685 363783 3568471 1231767 [3684185 1379351 |4041767 1580646 4338367 1719965 0 0 0 0
Row47 53 Washington _ |3228359 1049527 |4088312 1528160 4866670 1872420 5894112 [2271401  [6724540 2620076 1 1 1 1
Row16 20 Kansas 2226711 [721338 2333807 [863354 2477521 [344713 2688414 1037896 2853118 1112036 0 ] 0 0
Row23 32 Nevada 434754 153802 793720 303309 1200617 [465181 1998135 751140 2700551 1006250 0 0 0 0
Row3 5 Arkansas (1901082 (608500 2253450 305730 2350107 (391048 2673393 1042696 2915918 1147084 [0 0 0 0
Row24 28 Mississippi  [2247041  [644467 2521562 [328047 2573190 911376 2844629 1046426 2067297 1115768 0 0 0 0
Rowé ] Connecticut _|2830466 872390 3103666 1093929 3285685 1730462 [3405568 1301670 3574097 1371087 [0 ] 0 R
Row27 31 Nebraska  |1477485 472230 1556046 567293 1577613 602346 1711170 666152 1826341 [721130 0 ] 0 0
Row12 16 Idaho 707787 217515 317857 315902 1006739 360719 1293933 469643 1567582 573408 0 0 0 0
Row31 35 New Mexico | 1008975 257643 1284910 436791 1515072 542713 1819047 [677981 2059179 791395 0 0 0 0 v
< >

| WARN Tmace Writer (Partl Ge7R3 Mirertary M-V 3 Pradect sl N A ase STUAVVENTMEY [ Feratire\erannamirsiresilt ' nf anfnnt Tile dAnes nat pvist



Data Access on the Platform

4. Access External Human Mobility Index Data via Rest API

http://gis.cas.sc.edu/GeoAnalytics/REST?operation=od by fips&table=twitter od 2020 county&fips=1
2086&begin=01/01/2020&end=01/10/2020&direction=both

|i| operation |i| table |§| fips |i| start_date |i| end_date |§| direction

e operation
p Iud_l::y_ﬁps twitter od_2... New York 03/1/2020 03/21/2020 o to d
e table

[ ] E .
. fl p S Dialog - 411 - Python Script (1=2) (NV OD Flow) - o x Row ID I§| id II-
3

. File Rowl1l Idaho
Table Creator hon S’Brlm :1 '2} Scipt Options Templates Flaw Variables  Memary Policy Row12 Michigan 1141
° ° - Columns R 1 name Type Vaiue Row13 Georgia 260
. d I re ct I 0 n > F—rj 3 g ;P;;E““" o zdr4s36as Row14 Massachusetts 461
g ﬁf;t n —92233720355: Row1ls South Dakota 12
™ ™ 5]t 7 M- Row16 Kentucky 56
: Cothon 7t Rowi7 Mantana 7
o ata ty pe OD Flow Variables NY OD Flow : & Row i3 Towa 5
© tart_date’ 10
— 13 put_table ,dat;‘][a]%[ ! Row19 Oregon 43
1 str(input_table[ 'direction’'][@])
- ) . ) . Row20 Minnesota 38
16 ink = "http://gis.cas.sc.edu/GeoAnalytics/REST2operation="
. b b St 1 i r Row21 California 502
e it uests.get('http://gis.cas.sc.edu/GeoAnalytics/REST2operat. —
ox p h t(ntcpLing ] Row22 Llinois 253
PN —
Foneiz ! Row23 Vermont 152

o 5T knime.workepace i Row24 Arizona a4
. b eg I n 5 - ey " Row25 Delaware 654
5| output_tabre s - af Row26 MNevada 101
Row27 [Tennessee 122
) Row?23 Pennsylvania 1039
() e n d ] Row23 Mebraska 20
. i Row30 Connecticut 287
el e [ — Row31 West Virginia 40
R — = Row32 Alabama 28
= Row33 Texas 356
Successfully loaded input data into python R°w34 Afkansas 23
[ Row35 Maryland 265

oK Apply Cancel @

Row36 Louigiana 95



http://gis.cas.sc.edu/GeoAnalytics/REST?operation=od_by_fips&table=twitter_od_2020_county&fips=12086&begin=01/01/2020&end=01/10/2020&direction=both

Data Access on the Platform

1) Import workflow from public case study folder Y:\CDI\Case Study\00 Example\02_Rest_API\geotweets_test.knwf

Table Creator Python Script (1=2)
>
B > & .
& &
0D Flow Variables WY OD Flow

2) In the 1st node ‘Table Creator’, fill out values for each variable. Detailed description for the variables can be found
at shared gooqgle doc.

Dialog - 4:7 - Table Creator (0D Flow Variahles) — O >
File

Table Creator Settings  Flow Variables  Memory Policy

Input line:

|§| operation I |§| table I |§| fips I |§| smrt_datel |§| end_date I |§| direction
Rowi od_by_fips twitter_od_2... Mew York 0312020 03/21/2020 o_to_d ~
Rowl

Row2
Row3
Rowsd

Rowa |



https://docs.google.com/document/d/1eT6oqUHPKMIJnN1wKIMuJzrwgO9rhoBs/edit

Data Access on the Platform

3) Right click the node ‘Python Script’ and click Table 1. The data will be shown as below.

f

B} Configure. " Table 1 - 411 - Python Script (1=2) (NY OD Flow
L Execute Fr [
"B Execute and Open Views Shift+F10 File Hilite Mavigation View
n cancel o Table "default” -Rows: 48 Spec - Columns: 2 Properti
O Rese ® Row ID [S]id I -
T = Edit Mode Description... Alt+F2 =
=l Mew Workflow Annotation RowD Oklahoma 4
1 o P Connect selected nodes Ctrl+L . WWyoming 7
o Y Disconnect selected nodes Ctrl+Shift«L | 2::; :Erﬂ'd-l DI:Ikmj ;-'?
Create Metanode... E Rowd Flnl::idz an 230
c . Create Component... Rows Maine 75
¢ @ View: Standard output r - District of Columbia 1234
@  View: Error output Row7 North Caraling 279
189 Compare Nodes - Rowa Indiana a0
; Rows Mew Hampshire 42
A Show Flow Variable Ports - Row 10 Colorado 36
y of  Cut Rowll Idaho 3
Copy Rowl2 Michigan 141
i Paste FRowl3 Georgia 260
<J Undo | Row 14 Maszachusetts 461
Redo Row15 South Dakota 12
% Delete Raow 16 Kentucky a6
Row17 Montana /
Row 18 Iowa 13
4 Table? | Row1g Cregon 43




Data Access Demo

The Correlation between Getagged Tweets-derived Mobility Flow and COVID-18 Infection:

Table Creator Python Script (1=2)
» Column Filter
g g - 1€
i i i i i e élé |
] L] Jainer Row Filter Linear Correlation Row Filter -
OD Flow Variables Ny OD Flow > > L ]
B -2 e (=
(S =l 5 o MNode 55 Line Plot (local)
R Source (Table) Column Filter ® » ® '

e e 2 Node 14 Exclude N Node 15 Node 19 -"'-__Line Plot {local) ™~

Ed *Column Appender )

o ® e Node 57
L
COVID Cases from Dataverse time span L e M
Node 13 ) )
The Correlation between Safegraph-derived Mobility Flow and COVID-19 Infection: )
Linear Correlation

Table Creator Python Script (1=2) Column Filter ol BH :

=
[ |

e, e s cor sonrner "

> Jaoiner Row Filter Linear Correlation Row Filter L

o o e > / ® Node 52
il p (= » T [
WY State OD Flow Node 45 e =I ] =l Node 56
S ® ® ® Y
R Source (Table) Column Filter String To Number’ Node 41 Exclude NY Node 40 Node 47 'Line Plot (local)
A R
» L L »

COVID Cases from Dataverse time span Node 48 MNode 35



Data Access on the Platform

5. Access External Data via GitHub APl htps://eithub.com/

GitHub, is a provider of Internet hosting for software
development and version control using Git. It offers the
distributed version control and source code/data
management functionality of Git.

COVID-19-Data / US /

¥ master ~

% Leontian36 auto push at 2021-03-18 23:48:16

County_level_daily auto push at 2021-03-18 23:48:16

Sign in ‘ Sign up ‘

O Why GitHub? ~ Team Enterprise Explore - Marketplace Pricina

Press | F11 | to exit full screen

County_level_summary auto push at 2021-03-18 23:48:16

B stccerter / COVID-19-Data £\ Notifications i star | 46 Yrork 34

State_level_daily auto push at 2021-03-18 23:48:16

<> Codel] O Issues I Pull requests  © Actions [ Projects © Security 1+ Insights

P master ~ P 1branch ©)0tags Go to file About

COVID-19 related virus data,
environmental data and policy data

State_level_summary auto push at 2021-03-18 23:48:16

United_States_basemap add state-level and county-level basemaps

Leontian36 auto push at 2021-03-18 23:48:1) v 821e324 13 hours ago @ 579 commits

Haiti auto push atZUZ‘\—F]%{Z_fkﬁS

push at 2020-08-15 00:45:13

://github.c

7 months ago

om7/stccenter/COVID-19-Data

® python 100.0%

Albania aullo push at 2021-03-18 23:42:16 13 hours age M Readme
Australia a push at 2021-03-18 23:48:16 13 hours ago

Releases
Austria alfo push at 2021-03-18 23:48:16 13 hours ago

No releases published
Bolivia a push at 2020-07-30 22:23:24 8 months ago

¥ master v COVID-19-Data / IUS / State_level_summary /

Brazil a push at 2021-03-18 23:48:16 13 hours ago

Packages
Bulgaria adfo push at 2020-08-21 00:37:17 7 months ago

No packages published .
Canada allo push at 2021-03-18 23:48:16 13 hours ago e Leontian36 auto push at 2021-03-18 23:48:16
Chile a push at 2021-03-18 23:48:16 13 hours ago

Contributors 3
China alfo push at 2021-03-18 23:48:16 13 hours ago

& Leontian36
Croatia alfo push at 2021-03-18 23:42:16 13 hours ago - ] ]

’ quintinali [ US_State_summary_covid19_confirmed.csv auto push at 2021-03-18 23:48:16
Denmark a push at 2021-03-18 23:48:16 13 hours ago

™ -

LY .
Bl Salvador allo push at 2020-08-21 00:37:17 7 months ago Jp ShanuHappy AnushaSrirenganathan M US_State_summary_covid19_death.csv auto push at 2021-03-18 23:48:16
Environmental factors alfo push at 2021-01-22 20:47:55 2 months ago
[ US_State_summary_covid19_recovered.csv auto push at 2020-05-10 01:42:26

Germany a push at 2021-03-18 23:48:16 13 hours ago Languages
Global alfo push at 2021-03-18 23:48:16 13 hours ago


https://github.com/
https://github.com/stccenter/COVID-19-Data

Data Access on the Platform

5. Access External Data via GitHub API

1) Import workflow from public case study folder Y:\CDI\Case Study\O0 Example\02_Rest_API\github_test.knwf

Data Processing

Table Creator Python Script (1=1) Column Filter Transpose

H, » L i » H >
L ] L ] L ] L]
Input Variables Data Request Mode 11 Mode 5

2) Set variables in the first node

Column Auto
Type Cast

-
~—P B

>
]
MNode 12

Column Auto
Type Cast

P 5kl
S

L ]
MNode 13

Transpose

T H

L]
Node 15

Number To String

T 25—

L
Mode 14

a) User: GitHub username. The default value is stccenter.
b) Repository: repository name is the user’s github. The default "

value is COVID-19-Data, which is published by stccenter.
c) File_path: the path in the COVID-19-Data repository. The

default value is

US/State level summary/US_State_summary covid19 conf

irmed.csv

Insert Column String To

Header Number (PMML) Row Filter Line Plot {Plotly)

—» P
__hﬁb >oan — e

2 L ] L ] L ]
Mode 9 Mode 16 first 100 days MNode 4

Dialog - 2:3 - Table Creator (Input Variables)

Table Creator Settings  Flow Variables Memory Policy

Input line:

AAAAAA




Data Access on the Platform

5. Access External Data via GitHub API

Python Script (1-1)
. B . .
3) Check the output In the 2nd node - y right click and select table
.
Data Request
Table - 2:2 - Python Script (1—=1) (Data Request) - S} >
File Hilite [Navigation View
Table “default” - Rows: 51  Spec - Columns: 418 Properties  Plow Variables

[S]hase [S]stste  |[[1]2020-01-22 |[1]2020-01-23 || 1 20@0s0a[ 1] 2020-0... [[1]2020-0... [[1]2020-0... |[1] 2020-0... [[1]2020-0... [[1] 2020-0... |[1]2020-0... [[1]2020-0... [[i] 2020-0... [[1] 2020

lUS . A Al o o o o o o o o o o o o o -

US. AL |Alabama ] ] ] ] ] o ] 10 ] [ o Gl ]
o o o lo o o o lo o o o o o
o o o o 1 1 1 1 1 1 1 1 1
G G o o = 5 3 = = 0 [ = 0 he
o o o lo o o o lo o o o o o
o o o o o o o o o o o o o I
G G o o G G o o G o o G G
o o o lo o o o lo o o o o o E
o o o o o o o o o o o o o &
o o o lo o o o lo o o o o o
o o o o o o o o o o o o o
o o o o o o o o o o o o o
o o o lo o o o o o o o o o
o o by i i B by i i 2 2 B B
o o o o o o o o o o o o o
o o o lo o o o lo o o o o o
o o o o o o o o o o o o o
o o o o o o o o o o o o o
o o o lo o o o lo o o S 1 1
o o o o o o o o o o o o o
o o o o o o o o o o o o o
o o o lo o o o lo o o o o o
o o o o o o o o o o o o o
o o o o o o o o o o o o o
G G o o G G o o G o o G G
o o o lo o o o lo o o o o o
o o o o o o o o o o o o o
G G o o G G o o G o o G G
o o o lo o o o lo o o o o o
o o o o o o o o o o o o o
G G o o G G o o G o o G G
o o o lo o o o lo o o o o o
o o o o o o o o o o o o o
G G o o G G o o G o o G G
o o o lo o o o lo o o o o o
o o o o o o o o o o o o o -

>

Line Plot (Plotly)

4) Click run button © in the toolbar and check the visualization from Node 4 &

Mode 4
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Case Study: Regional inequality of China

Li, Y., & Wei, Y. D. (2010). The spatial-temporal hierarchy of regional inequality of China. Applied
Geography, 30(3), 303-316 A—
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Objectives: to analyze the evolving patterns of regional inequality in China | _ ———
(1978-2007), with an emphasis on the hierarchy of underlying factors and e o
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the time dimension with multilevel modeling

Keywords: This paper advances the multi-scale and multi-mechanism framework of regional
Regional inequality inequality in China by using the most recent statistical data. We analyze the multi-scalar
Spatial hierarchy patterns of China's regional inequality with GIS and statistical techniques, and demon-

z‘lg""”" mcdeliag strate the significance of the municipality effect. The authors also apply multilevel

] ] . L P modeling to identify the spatial structure and time dimension of the underlying forces
. . - - driving regional development. This study illustrates that China's regional inequality is
. . ° sensitive to the spatial-temporal hierarchy of multi-mechanisms, and reveals the relative

influence of and

© 2009 Elsevier Ltd. Al rights reserved.

Data: GDP, GDPPC, FDIPC (Foreign Direct Investment per Capita), Education, "=l

tremendous economic growth in the last three decades. At the same time, the uneven process of economic development
among regions has also been intensified. Regional inequality has become a serious issue attracting considerable attention
. . from both the government and researchers.
Regional inequality is an important issue of government policies (Wei, 2002). The Chinese government's regional policies
opulation erowth rate ate-owne nteroprise o e e i e p gt
Vi launched the open-door policy in 1978, China has maintained a comparative advantage and an open-door policy that focus on
growth of the coastal regions to attract foreign investment and stimulate economic growth. To further the economic reform,
in 1992 Deng Xiaoping, the leader of China, proposed “socialist " and advocated various types of
besides d In the last decade, due to the increasing economic gap among regions, the
Chinese government has paid more attention to solving economic polarization and endorsing programs to alleviate
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Case Study: Regional inequality of China

- Methodology: to understand China’s regional inequality, multilevel regression modeling is applied
to examine the underlining mechanism

Yiit = Bo + B1Xijr + Ug + Tje + €jjt

single-level (pmvince_), two-level (regﬂjn and province) and three-level (tiine, feginn, and province)

2 Flowchart
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Coefficients:
Estimate Std. Brror t walue Pri:|t]}
Flgu re 4 (Intercept) 0061972 1636.320  5.538 1.42e-07 ¥k
FDIPC 101. 175 5.755 1T.581 < 2e-16 ek
SOE -9, 227 2.841 -3.248 0.00145 **
EDU 82.131 13,637  6.023 1.38e-08 #ofok
POPGR -425.832  101. 141 -4.210 4.40e-05 sk
C dunmy -1515.530  935.240 -1.620 0.10734
NPDummy 627.368  906.454  0.692 0.49000
- Signif. codes: 0 ‘#kK 0,001 “#K 0.01 "# 0.05 .  0.1° ° 1

One level model

0ss = Fized effects:

:: Figu re 5 Estimate Std. Error df t value Pri>|t])

om (Intercept) 9061.972  1636.320  143.000 5.538 1.42e-07 sk
. FDIPC 101.175 5.755  143.000 17.581 < 2e-16 sk
- SOE -9.227 2.841  143.000 -3.248 0.00145 s+

- EDU 82,131 13.637  143.000  6.023 1.38e-08 sk
o 25 POPGR -425.832 101141  143.000 -4.210 4.49e-05 bk
- C clummy -1515.530  935.249  143.000 -1.620 0.10734

o NPDummy 627.368  006.484 143.000 0.692 0.49000

- Signif. codes: 0 “#RF 0,001 '#F 0.01 "+ 0.05 °.° 0.1 1

Two level model

1575 1578 1980 1581 1582 1563 1904 1565 1305 1567 1553 1505 1590 1991 1992 1950 1994 1995 199 1957 1956 1995 2000 2001 2002 2093 2004 2005 2006 2007

cw_index = gini_index = theil_index:

& A T - Y -
. F\i&-\gu regb ';U&* Fixed effects:
Flgu re 6 R R 5 Estimate Std. Error df t value Pri:|t|)
G ey ; {Intercept) 7872.8626 2315.5891 9.4136  3.400 0.00738 =
[FOIPC 97. 1582 5.1140 139,4599 18,998 < Ze-16 =k
SOE -0.1297 2.9538 142,9073 -0.044 0.96504
[EDU 10. 6793 16. 6574 141.7802  0.641 0.52248
[POPGR. —-245,4551  106.5454 142,883 -2.304 0.02268 *
I dummy —651. 8903 830. 7197 139.7167 -0.785 0.43394
MPDummy 136. 93896 800.8813 139. 3536 0.171 0.86448
Signif. codes: 0 "#=K” 0,001 "#= 0.01 "# 0.05 ".7 0.1~ 1
it ket et o, Three level model
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 Steps for Running the Workflow

Step 1: Download data from Google Drive data folder
Step 2: Download workflow from Google Drive workflow folder
Step 3: Open KNIME from local PC or China Data Lab Cloud Platform
Step 4: Import KNIME workflow file (wei2010.knwf)
Step 5: Configure “Input Data” for each table and figure
Step 6: Click Run © function from the top menu
Step 7: Display the outputs:
o Table 1 for inequality index from 1978 to 2007
Table 2 for growth rate of the provinces and regions of China from 1978-2007
Table 3 for multi-level regression model from 1978 to 2007
Image View for GIS map visualization (Figure 1, 8a and 8b)
Table View for Interregional inequality of GDP per capita 1978-2007 (Figure 5)
Image View for Coefficient of variation (CV), Gini coefficient, and Theil index (Figure 6)
Image View for Inequalities of intra region (CV) (Figure 7)

O O O O O O


https://drive.google.com/drive/u/0/folders/1bwQ3mTlGXuZosndyiu6hG_CqoEjly9Nc
https://drive.google.com/drive/u/0/folders/1wmBt0VLilDkhW-w2Cmim5yrp_yMhbmxv

Case Study: Regional inequality of China

J Summary

o The original study results are mostly replicated using the workflow tool KNIME

o Itis found that regional inequality at different geographical scales has shown various
patterns, which is influenced greatly by the four municipalities.

o Globalization is the dominant mechanism causing regional inequality, since the

important driving force of economic growth, the FDI, is extremely unevenly
distributed among the three regions.

J Limitation

o The paper was published ten years ago, so several original data are difficult to get.
o The data source for 1978 constant prices is not mentioned in the manuscript, thus
some GDP and GDPPC related results are not consistent.
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