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Most Challenges for China Data Studies

0 Availability
0 Accessibility
1 Comparability



* Principles for China database design

* Data Sources for China studies
 Methodologies for China data processing
* Functions for spatio-temporal analysis

* China Data Lab



Principals for Database Design

Principals:

= Comprehensive data coverage

= Comparable spatio-temporal data structure
= Compatible multi-source data structure

" Consistent multi-scale data structure

Primary Factors:
1. Space (boundary)
2. Time

3. Scale (Sub-systems)




The Principles of China Data Design

JAuthority
JCompletion
JUnigueness




Sq Km Grid >> ZIP >> Township >> County >> Prefecture >> Province >

China Data Sources

Government Statistics = Base Maps
o Provincial Statistics (1949 - ) o 2000
o City Statistics (1996 - ) o 2010
o County Statistics (1997 - ) o 2000-2010

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



Population Census Data with GIS Maps

> 2,000 demographic variables in population Census

Geographical Levels:

Country
|

Province

Prefecture

County
|

Township

|
1 sq km Grid

Census data variables:

U General Information
U Nationalities

 Age Structure

U Household Structure
O Education

O Fertility

U Deaths

O Marriage

O Migration

L Housing Status

O Industries and Occupations



Economic Census Data

> Cover about 900 economic sectors with more than 7 million business units

Industries
- 852 industries

Products
- 3 primary products

Ownerships
- 23 different industries

Revenue
- 15 revenue ranges

Employment
- 10 employment ranges

Employment
1

1-19

20-49

50-99
100-499
500-999
1000-4999
5000-29999
30000-49999
50000+

Revenue

(in 10,000 Yuan)
0-30

30---50
50---100
100--300
300--500
500--1000
1000-3000
3000-5000
5000-10000
10000-30000
30000-50000
50000-100000
100000-150000
150000-200000
200000 and over



Business Unit Classification

2004, 2008 & 2013 Business and Private Units LI E 5 /MEA LS P &L

2004 2008 2013
(in 10,000) (%) (in 10,000) (%) (in 10,000) (%)

1. Legal Unit 7 N\ #.47 516.9 100 709.9 100 1085.7 100
Enterprise \Vik A 325 62.9 495.9 69.9 820.8 75.6
Government F1J¢. ik A 90 17.4 95.9 13.5 103.7 9.6
Non-profit org #2443 A 101.9 19.7 118.1 16.6 161.1 14.8

2. Economic Unit P)LIE B B 682.4 100 886.4 100 1303.5 100
Manufacture & — =\l 167.5 24.6 230 25.9 287.5 22.1
Service & ==\ 514.9 75.4 656.4 74.1 1015.9 77.9

3. Private ™MAZ ' 3921.6 100  2873.7 100 3279.1 100
Manufacture 25 ;=\l 588.7 15 253.8 8.8 188.3 5.7

Service 5 ==k 3332.9 85 2619.9 91.2 3090.8 94.3



Industrial Classification (18 Categories)
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Industrial Classification

. Farming, Forestry, Animal Husbandry and Fishery

. Mining and Quarrying

. Manufacturing

. Production and Distribution of Electric Power, Gas and Water
. Construction

. Transport, Storage and Post

. Information Transmission, Computer Services and Software

. Wholesale and Retail Trade

. Hotel and Restaurants

10. Financial Intermediation

. Real Estate
. Scientific Research, Technical Service and Geologic Prospecting
. Management of Water Conservancy, Environ. and Public Facilities

14. Services to Households and Other Services

. Education

16. Health, Social Security and Social Welfare

. Culture, Sports and Entertainment

18. Public Management and Social Organization



Industrial Classification: (2 digits)
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Information Transmission, Computer Services and Software
Telecommunications and Other Information Transfer Services
Computer Services

Software Industry

Wholesale and Retail Trade

Wholesale

Retail Trade

Hotel and Restaurants

Hotel

Catering Services

Financial Intermediation

Banking

Securities

Insurance

Other Financial Activities

Real Estate

Leasing and Business Services

Leasing Services

Business Services

Scientific Research, Technical Service and Geologic Prospecting
Research and Experimental Development

Professional Skill Services

Services of Scientific and Technological Exchange and Popularization
Geological Prospecting

Management of Water Conservancy, Environ. and Public Facilities
Management of Water Conservancy

Management of Environment

Management of Public Facilities

Services to Households and Other Services

Resident Services

Other Services



Industrial Classification: (4 digits)

7. Information Transmission, Computer Services and Software
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Telecommunications and Other
Information Transfer Services

7.2. AR S5

Computer Services

7.3. B AR

Software Industry
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Fixed telecommunications services
Mobile telecommunications services

Other telecommunication services
Internet Information Services

Cable television transmission services
Radio and TV transmission services

Satellite transmission services
Computer system services
Data processing

Computer maintenance
Other computer services
Based software services
Application software services
Other software services



China Data Online: http://china-data-online.com

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
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CHINA SPATIAL DATA

China Geo-Explorer Il

China Geo-Explorer |

China Map Library

Statistical Datasheets

Statistical Charts
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GIINA STATISTICS \
Monthly Statistics National Statistics Provincial Statistics City Statistics
County Statistics Monthly Industrial Data Yearly Industrial Data Statistics on Map
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CENSUS DATA
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Census Maps

Census 1982

Province 2000

-

All Census Data
Census 1982 (10%)

County 2000

Economic Census 2004
Census 1980

Census 2005 (1%)

Industrial Census 1995

Census 1895 (1%)

Census Data Search

J

FREE CHINA MAPS

2000 Population Census

SAMPLE DATA

Pop & Env (1990-1999)

Pop & Env (2000)

Aflas of Industrial Census

Major Indicators

Industrial Surveys

Monthly Report

Census Data

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 2076%
22%
-
Tertay_—"

industy

Latest China Statistical News

8
I§

Industrial Production Operation in October 2019
(11115/2019)

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
October 2019 (11/11/2019)

Consumer Prices for October 2019 (11/11/2019)

The Gross Imperts and Exports Amounts
25.63Trillion Yuan in the First Ten Months...
(11/8/2019)

Industrial Production Operation in September
2019 (10/21/2019)




Unique Features of China Spatial Data

0 The mostly complete collection in China’s history

0 Detailed data for nation, province, city, county, district
and township

o Complete coverage for all provinces, cities, counties, and
townships

2 All data are comparable across time and region with the
adjusted base map (2000, 2010)

2o Most data in CGE are unique and not available in official
publications
= Population census data were compiled from the source data
directly

* Economic census data were compiled from the establishment
data aggregated at province, city, county and ZIP level

= All data have been integrated with GIS maps



Primary Functions

O Data Selection
= By administrative units (province, city, county, township)
= By groups
» By location (X&Y) and spatial range (km or miles)
= By time-series statistics (province, city and county)
» By establishments (province, city, county and ZIP)
0 Reporting
=  Summary report
= Comparison report
= QOriginal data report
O Export
= Data tables (Excel)
= Reports (Excel, Word, PDF)
= GIS maps (Shape)
= Maps (PDF)
O Map Library with Metadata
= Pre-defined maps
= Easy links between maps of different spatial levels
= Easy links to related industries



China Geo-Explorer

Administrative Units — Location — Chart — Time Series
— Establishment — GIS Map Export — Map Library
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Administrative Units
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Location Analysis
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Charts Analysis (Structural Analysis)
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Time Series A

Region Year Customized Report
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Establishment
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name:  Anhui Di An Real Estate Development Company [ Headquarter
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Panel Data for Spatial Modeling
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Time-series Report

Date: 19/08/2018 ° ° I ° bI ° II ° h d ° bI
Selection: (4 selected) zhejiang , tianjin, y Orlglna Varla es Spatla y WEIg te Varla es
name year Gross Domestic Primary Industry Secondary Industry Gross Domestic Primary Industry Secondary Industry
1 tianjin 2009 7,521.9 128.8 3,087.8 15,159.8 1,324.7 7,640.2
2 tianjin 2010 9,224.5 145.6 4,840.2 18,081.4 1,526.9 9,226.2
3 tianjin 2006 4,344.3 118.2 2,488.3 9,570.7 918.0 4,939.7
4 tanjin 2007 5,050.4 110.2 2,892.5 11,455.6 1,050.3 5,902.5
5 tianjin 2008 6,354.4 122.6 3,821.1 13,626.3 1,241.1 7,117.9
6 tianjin 2011 11,307.3 159.7 5,928.3 21,441.7 1,762.1 10,970.9
7  zhejiang 2010 27,722.3 1,360.6 14,297.9 17,809.7 1,551.2 8,940.6
8  zhejiang 2011 32,318.8 1,583.0 16,555.6 21,163.0 1,798.8 10,653.4
9  zhejiang 2006 15,742.5 925.1 8,509.6 9,421.9 946.0 4,764.4
10 zhejiang 2007 18,780.4 986.0 10,148.5 11,259.4 1,083.4 5,669.9
11 zhejiang 2008 21,486.9 1,095.4 11,580.3 13,348.6 1,287.2 6,812.6
12 zhejiang 2009 22,990.3 1,163.1 11,908.5 14,943.3 1,347.8 7,377.5
13 yunnan 2010 7,224.2 1,108.4 3,223.5 12,753.8 1,372.5 6,304.8
14 yunnzn 2011 8,893.1 1,411.0 3,780.3 15,398.3 1,639.1 7,734.8
15 yunnan 2006 3,981.3 749.8 1,712.6 6,481.9 835.0 3,042.2
16 yunnan 2007 4,741.3 837.4 2,051.1 7,801.2 985.9 3,683.3
17 yunnan 2008 5,700.1 1,020.9 2,451.1 9,276.7 1,187.1 4,471.8
18 yunnan 2009 6,169.8 1,067.6 2,582.5 10,583.4 1,190.0 5,030.8
19 xinjiang 2008 4,203.4 691.1 2,086.7 678.7 83.0 322.6
20 xinjiang 2006 3,045.3 527.8 1,459.3 465.3 60.3 205.6
21 xinjiang 2007 3,523.2 628.7 1,647.5 562.9 69.2 258.1
22 xinjiang 2009 4,277.1 759.7 1,929.6 761.3 85.6 356.0
23 xinjiang 2010 5,437.5 1,078.6 2,592.2 929.0 101.8 454.3
xinjiang 2011 6,610.1 1,139.0 3,225.9 1,138.1 114.8 592.0
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Identification of Possible Policy Impacts

Annual Increment of Religious Organizations in Zhejiang (1949-2004)
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Challenges for Data Research and Teaching

o Data Sharing
* Licensed data

* Restricted data

* Sensitive data

* Large size data

* Research data generated from different projects

o Tool Sharing

* Licensed and free tools

* Integrated environment for tools for data
 Maintenance and updates

o Research Results Sharing

* Research (reproducible, replicable, generalizable)
* Teaching (students with different interests and skills)

* Decision support (efficient, effective, and expandable)



Solution: Cloud Based Platform

o A data center for China studies based on cloud

0 A research base for collaborations on China
studies

o A development center for data case studies

o A training center for China studies, including
theory, methodology, technology, data and
applications for research and teaching



An Integrated Platform for Research and Teaching

Main Features:

d Data available only on the cloud

O Tools available on the cloud

O All computation are on the cloud

O No maintenance required for end users

Data Center

Tool Center

]

85 2013 19 (64-bit) N
I J I J
Cele oo
hop PostGIS PostSQL Powe
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Workflow Based Data Analysis

KNIME Analytics Platform = X
File Edit View Node Help

iM-LE @ | =-AR0O0OROOEERCESZCO00|$T

4 KNIME Explorer 52 = B | AZCastinttolong [ (:CESannual report test £3 | @ Welcome to KNIME Analytics Platform = B Description 5 =0

BEBR|$S] v

CES annual rep... /'

v 4 LOCAL (Lacal Workspace) A RowFilter  Column FilteExcel Writer (XLS) Row Filter  Column Etiel Wiriter {XLS) Title CES annual report test
» [7] Basic Examples Excel Reader (XN8ber To Stringstring To Number Row Filter Column Eiieel Writer (XLS)
> [T Customer Intelligence e % e ili ’7’. e % > ili ’7’.
> [ Example Workflows e - o > 52 b R b—l-. Description
. g Retailp * | | te (R e | e ' ° b 4 No description has been set yet.
+ [ Social Media ] [ ] " | Left Column FiltetMember_Unmatch I Left Column Filter Left Join ‘ ] ] [ ]
| / il
s [ TheData Membership  Mode 26 Node 29 ‘ Left Column Filter Left Join Tags
A Castinttolong | Joiner |  Rowfilter Row Filter Excel Writer (XLS)  Joiner | RowFilter Row FiltExcel Writer (XLS) | No tags have been added yet.
> / —» Joiner RowFilter Row FiltExcel Writer (XLS5)
[t CES annual report test - > > ' 3 N b—b. (XLS)
v > > | ) e = Links
Excel Reader (XN8mber To StringString To Number " [ ] L] [} | 5 | (] (] [] } » * | ™ =0 Na links have been added yet.
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Case Study I: Literature Analysis with KNIME

0 Goal: develop and demonstrate a network framework
of the historical Innovation and Invention at the Liquid
Crystal Institute, Kent State University (Pl: Marcia Lei

Zeng, et al.)

digital
humanities

Semantic

/ technologies /

Semantic Web

k\te‘:hr‘y
References:

o Li,H, Zeng, M., Zhang, Y., Ye, X., & Hu, T. (2017). Tackling Innovation Networks with Smart Data: A Case Study of the Liquid
Crystal Institute at Kent State University. In DH.

o Zeng, M. L., Zhang, Y., Li, H., & Polyakov, S. (2015). Exploring Smart Data Approaches to the History of Innovation and Invention
at Liquid Crystal Institute at Kent State University. In Digital Libraries: Providing Quality Information: The 17th International
Conference on Asia-Pacific Digital Libraries, ICADL 2015, Seoul, Korea, December 9-12, 2015. Proceedings (Vol. 9469, p. 346).

Springer.



0 Replicate data analysis procedures using previous
scientific literature data based on workflow;

0 Expanded data analysis based on publication, patent,
and NSF grant data;

0 Applications of workflow for research and teaching
related to network analysis based on publication,
patent, grant data, as well as other data.



= Publication Data

Title
Author
Affiliation
Key words
Abstract

Publication
Date

Journal
Volume

Issue

Data Sources

= Patent Data

Title
Inventor

Inventor
Location

Publication
Date

Assignee

Assignee
Location

CPC

IPC
USPC
Abstract

= Awarded Grants

Title

= PI

= Co-PI

= Email Address
= |nstitution

= NSF
Organization

= Start Date
= Expiration Date

= Awarded
Amount

= NSF Directorate



Data Input

File Name

Format

Data Sources

publication.xls

patent.xls

grant.xls

Xls

Xls

XIs

Web of Science

ProQuest

NSF website




The Flowchart for Data Analysis

Summarize by
Publication Date

Summarize by
Journal

( Literature Data j—'

Select Fields

Summarize by
Research Area

Select Author

Split Authors

Generate Network

Node

.| Generate Network

Start Node

.| Generate Network

End Node

N

Network Attribute

Join By Record ID

Generate Network
Edge

Network Analysis

Network
Visualization




Knime Workflow for L

Publication Analysis

iterature Analysis

Patent Analysis

Step 1: Statistics Anlaysis and lization by chafroupBy Bar Chart Step 1: Statistics Anlaysis and visualization by chart
) ) e -l _;'
Column Filter Number To String
TN L] L Extract Date&Time
4 GroupBy Bar Chart String to Date&Time Fields Number To String ~ String Manipulation ~ GroupBy
Excel Reader (XLS) | . R e T T o T
publication year
¥LE .,_
+ " ® ® I ® (] [ (] (]
® . GroupBy Bar Chart Excel Reader {XL!‘:_]_ Mode 268 Mode 267 Mode 271 Mode 270
Publication Data |, N nLs |
> ;' g
1 '-
L] [ ] - Step 2: Create Network using Python;
J Patent Data Visualize and analyze the nenatwork Creator
Si«_ap 2: Create Network using Python;
Visualize and analyze the network 3 .
y Network Creator Network Viewer
Pyjlhon Script (1=1) ' Object Inserter {local)
¥ . Network Viewer ' empty network '
. Oblect Inserter (local) e ¥ E
Python Script {1=1) e ~— B
empty network ? I [ ] . ® ®
e pj S insert edges have a look atthe
° L] created network
® insert edges have a look at the
created network
Step 1: Statistics Anlaysis and visualization by chart or pie Bar Chart
.
oty ik Grant Analysis
T -
Fr _ The Count of NSF Directorate
® . PieiDonut Chart
Excel Reader (XLS) Number To String String To Number Column Filter Year/MSF Directorate . _»l
> s > > Sz > > i &
- ® ® ® GroupBy The Count of NSF Directorate
NSF GrantData | Gonvert Year (Number) t€&ireg Amount (String) to Mumber J- Bar Chart
\ - o
B _;' Step 3: Create Network using Python;
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\. 2 =
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- s (il = (2] ] e’ —— ¥ _ Network Analyzer
select columns s ® (] ® ® ® e T »>
find missing value  merge pi and co-pi row filter replace |; replace |to; insert edges & :
(]
MNode 262




Results from Publication Analysis
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@Objectid @Noded @che d... @In degree @In deagr... @Dutde @Dutde... @Clnsen... @chew . @Avg. Mas @Clusberi... @Hub sCore @Authnri... @Earyce...
Feng, X 5 0.328 5 0.326 5 0.326 0.433 5 1 1 0,059 0.069 0,003
Wang, F 5 0.326 5 0.326 5 0.326 0.621 5 1 1 [o] 0 0.04
Sharma, A 22 1.433 22 1.433 22 1.433 0,589 22 1 0,706 0.801 0.801 0,009
Yao, WH 3 0.521 3 0.521 3 0.521 0,292 3 1 1 o] 0 0.001
Wang, MF 5 0.326 5 0.326 5 0.326 0.32 5 1 0.9 [¥] 0 0.001
Lu, W 9 0,586 9 0,536 k] 0,586 0.49 ] i 1 0.091 0.091 0.007
Wang, H 4 0.201 4 0,261 4 0,261 0.32 4 1 1 Lu] ] 0,001
Antanasijev... |7 0.456 7 0.436 7 0.436 0,287 7 1 1 Lu] o] 0.001
Reich, R 3 0.521 3 0.521 3 0.521 0.923 3 1 1 [o] 0 0.1
Lu, L 3 0.521 3 0.521 3 0.521 0.917 3 1 1 [o] 0 0.1
Lebovka, M |2 0.13 2 0.13 2 0.13 1 2 1 1 o] 0 0.5
Ma, 1 21 1,368 21 1.368 21 1.368 0.258 21 1 0.367 L] 0 0.001
Malgras, V 7 0,455 7 0,455 7 0.456 0,375 7 i 1 0.01 0.01 0,006
Park, HS 23 1,498 23 1,498 23 1,498 0,405 23 1 0.526 Lu] ] 0,002
Beltrano, G 13 1.173 13 1.173 13 1.173 0.517 13 1 1 0. 776 0.776 0,003
Kohlmeier, & |15 0.977 15 0.977 15 0.977 0.353 15 1 1 [o] 0 0,002
Sampson, P[5 0.326 5 0.326 5 0.326 0.327 5 1 1 o] 0 0.001
Umadevi, 5 [8 0.521 3 0.521 3 0.521 0.497 3 1 0.571 0.079 0.079 0.003
Moheghi, A 2 0.13 2 0.13 2 0.13 0. 286 2 1 1 L] 0 0.001
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Results from Patent Analysis
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@Objectid @Node d... @Node d... @In degree @In degr... @Outde... @Outde... @Node W @Avg. M.
Chao-Chiun, Liang |9 0.771 B 0.771 9 0.771 9 1
SHOKOUHIMEH... |5 0.423 5 0,423 5 0,423 5 1
Memati, Hossein ... |9 0,771 9 0,771 E) 0.771 9 1
Hwang, Jeoung ... [3 0,257 3 0,257 3 0,257 3 1
QIAN LIANGQI (... |2 0.171 2 0,171 2 0,171 2 1
Soehnlen, Eric 5... (8 0,686 3 0,686 3 0,686 3 1
Chen, Cheng 4 0.343 4 0.343 4 0.343 4 1
Osher, Lawrence |9 0.771 9 0.771 9 0.771 9 1
Mastyshyn, Yuri... |6 0.514 3 0.514 & 0.514 3 1
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kelly, Jack (OOICT) [4 0.343 4 0.343 4 0.343 4 1
Li, Livvei 5 0.423 5 0,423 5 0,423 5 1
Palffy-Muhoray,... |7 0.6 7 0.6 7 0.5 7 1
Tsai, Chen Chu (...|9 0.771 El 0.771 El 0.771 El 1




Results from Grant Analysis
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Network Analysis of Scholars
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Case Study ll: Financial Analysis with Firm Data

Going public in China: Reverse mergers versus IPOs

Aim: This study examines the decision to go public in China through an initial
public offering (IPO) versus a reverse merger (RM) transaction.

Abstract

Journal of Corporate Finance ) o )
We study firms that go public through reverse mergers (RMs) versus initial public

Volume 58, October 2019, Pages 92-111

ELSEVIER

offerings (IPOs) in China. Using a manually assembled data set, we show that pre-
. .. . listing RM firms are larger, more profitable, and less politically connected than

Going public in China: Reverse mergers versus > s P P -
IPOs > performance, in terms of both operations and stock returns, compared to IPOs

Charles M.C. Lee ° Yuanyu Qu®, Tao Shen © 2 & matched on industry and size. Unlike IPOs, RM firms do not underperform the
Show more

pre-listing IPO firms. Chinese RM firms also have superior post-listing

market in the long run. These results are in sharp contrast to the evidence on RMs

PP HGor IO TOTE Jeorpin 2079 02 005 Cetrants and content from developed countries. We trace these differences to China's stringent and
potentially biased IPO policies, which appear to preclude even high-quality firms
o from accessing public markets.
Highlights

+  We study firms' choice to go public through reverse mergers (RMs)
versus initial public offerings (IPOs) in China.

+ Pre-listing RM firms are larger, more profitable, and less politically-
connected than pre-listing IPO firms.

+ RM firms also have superior post-listing performance, both in terms of
operations and stock returns.

+ These results are in sharp contrast to the evidence on RMs from
developed countries.




Data Sources

Name Format Description

IPO.xIsx xlsx The financial and stock returns data of listed firms
are from the China Stock Market and Accounting
Research (CSMAR) Database

RM.xlsx xlsx The data is from the iFinD database provided by
Tong Hua Shun (THS), a major financial data
service company in China

Firm.xlsx xlsx The financial information on each RM proposal
from www.cninfo.com.cn, a CSRC-authorized
website that archives documents and filings for
listed firms



Chart for Data Analysis

| Assets | | GPA |

| Assets Growth | | GP Growth |

| Sales | | Lev | » Reverse Merger Median
| Sales Growth | | Cash |

Mean
| ROA | | Current | -
> PO Summary Anlaysis
| EBIT Growth | | RE_TE |
| Acgex | | Capex | A 4
Variables Calculation ReporF Output Report
Generation

A

Basic Variables

Basic Variables + Cash

A 4

Basic Variables + Cash + RE_TE
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KNIME Workflow for Data Analysis
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Results from Data Analysis

o Summary Statistics of RM and IPO

0 Results from Logit Regressions
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Results from the Expanded Analysis

o Spatial Distribution of RM Firms

o Number of RM Firms by Province
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Replicable, Reproducible and Expandable

(1CDL Platform for Workflow Data Analysis
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