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1. Introduction

Main theme of my presentation

(1)Background stories of building open data on TIPs from 2000 to 2012
(2)Processes of building open data: 2013-now

(3)Focus on substantive expertise
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1. Introduction

B Taiwan Indigenous peoples (TIPs): A branch of Polynesian-Malaysian (or Austronesian)
ethnic groups in genetic and linguistic context.

Contemporary TIPs Austronesian distribution
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1. Introduction

B Impacts of past systemic barriers and ethnic isolation policy

B Why Taiwan indigenous peoples (TIPs) became a missing link of population in Taiwan
B How TIPs become from the least to the most known pop’n in 2000-2025

1901 Formosa “Han-Fan” boundary 2022 TIPs traditional communities Taiwan landform
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1. IntrOdUCtion (a) Known Japanese scholars
"i “n e
B 1895-1940 as the onset of » T Al
collecting TIPs data

1. Pioneering studies of Japanese
scholars in indigenous areas

2. Official data collected by
Japanese government of Formosa

1) Pop’n censuses: 1905, 1915,
1920, 1925, 1930, 1935, 1940

(d) Pop’n register

2) Household registers DU S i
3) Official surveys s =
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1. Introduction

B 1940-2000 as data “Dark Ages” for TIPs
v 1941-45: Pacific War & TIPs data collection stopped

v 1946-1990: ethnic isolation policy of new regime from
China

B Persistent lack of TIPs data led TIPs to become isolated and
marginalized and thus underdeveloped

e.g.,
v’ prevalent ethnic discrimination
v" much higher unemployment
v income level far below average
v life expectancy less than the average for about 11 years
v’ less educational & medical availability & accessibility
v" very low social mobility & social status
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(b) Ethnic isolation period after WWII




2. Data Renaissance and Revolution
B 2000-2010 as “Data Renaissance” of TIPs

v’ Political democratization and formation toward pluralistic system in the 1990s, e.g.,
two-decade Indigenous Movement

v’ After six decades, Taiwan government resumes TIPs census in 2000 Population &
Household Census

(a) Taiwan indigenous movement in 1980s-1990s (b) 2000 Taiwan Pop’n Census (c) First individual-level pop’n map
of TIPs (Lin 2002)
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2. Data Renaissance and Revolution

B 2011-2025 as “Data Revolution” of TIPs

v Household register becomes the new source data of TIPs

2010 Pop’n Census was cancelled after 2010

Administrative data: Taiwan Household Registration Data (THRD).

THRD data sets are archived for the study on a monthly base.

Information in THRD: Household ID, Time of data creation, PIN, name,
spouse name, parents’ names, education, age, marital status, address, birth
place, mobility...

W e

B Overcoming issues of accessing source data
1. My thought: be brave if you want to do something big!
2. AsaPl, | proposed to sign a legal document indicating that “The Pl takes the
SOLE responsibility in case of having legal issues & law suits”.

M Building new TIPs data based on data science, open science, and scientific computing
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2. Data Renaissance and Revolution
B Foundation 1: Open Science and Open Data

1.

Open science must comply with six principles: open data, open source, open
methods, open peer review, open access, and open educational research.

Open data refers to the data that can be available without restrictions of any
forms.

Open source serves as an effective ways of building collective wisdom &
unleashing creativity.

Open science and open data can serve as a foundation of overcoming
replicability and reproducibility issues in research.



2. Data Renaissance and Revolution

B Foundation 2: Data Science

v' Data science refers to the

extraction of knowledge from data,

with the main goals being to

extract meaning from data and to

produce data products.

v" It employs techniques and theories
drawn from many fields within the

broad areas of mathematics,

statistics, and information
technology.

Source: O'Neil and Schutt 2013
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2. Data Renaissance and Revolution

B Foundation 3: Scientific Computing
» Hacking skills: Big advances of digital Infrastructure in 2011~12: CPUs, DRAM,
chipsets, & x64 OSs & applications...

Fig. Digital infrastructure before 2012 Fig. Digital infrastructure after 2012
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2. Data Renaissance and Revolution
B Foundation 3: Scientific Computing

» Hacking skills: Emergence of advanced super computers after 2012, e.g., Oakridge
Titan, Fujisu Kyo, Wuhan Tienho, Oakridge Frontier...

Oakridge Titan
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2. Data Renaissance and Revolution «

|
v

Foundation 3: Scientific Computing

Manipulation of High Performance

Computing (HPC)

Programming tools: Winl11 x64 + x.64

programming language object Pascal &

coding in RAD Studio Delphi

In-memory computing as Fundamentals

of HPC

1) Record-linkage computing

techniques: matching involves
thousands of billion matching in
accumulated data bank;

2) To accelerate computing, we use: In-

memory computing to achieve
genealogy computing by
overclocking digital hardware (1)
CPUs & (2) 10 bus & (3) DRAM.
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2. Data Renaissance and Revolution
B Foundation 3: Scientific Computing

v’ Data Engineering: Assembling & fine-tuning computing systems ;
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3. Building, Enriching, and Integrating Data

B Foundation of Overcoming Legal & Ethical Issues s

INTERNET v : data Integration  [ytegrated hit

Big archival data —————> Big archival A ized big archival apen
Wlaly in private archival data in data

clowd . public cleud

1. Giving up conventional in-house lab method,
and adopting distributed computing
infrastructure

2. The first tool that was considered to use at
the beginning of research: Apache Hadoop
(open sourced version of Google : |
GDFD+MapReduce) (0 Source s v ) Coningeney e

H : / ATy T
ol outputs
R HDFS Clusters
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B5=5 65+ (A1, B5) (A2, B5)
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3. Building, Enriching, and Integrating Data
B Why | Decided to Build & Share Open Data

1. To overcome privacy, legal, and ethic issues:

v’ the research won’t succeed unless we can devise a computational
method that enables us to transform raw individual data to a new form
of data which still preserves most information of raw data (e.g. say 95%),
but the transformed data won’t allow identification of any personal
information.

2. To enhance research efficiency and flexibility for team members:

v’ open data enables us to promote interpersonal collaboration and
research efficiency.

16



3. Building, Enriching, and Integrating Data
B Open Data & Importance

1.

5.

Open data refer to the data that can be available to everyone to use and republish without
restrictions of any forms, including copyright, patents, and/or other mechanism controls.

Academic community has acknowledged that the practices of open data not only facilitate
collaboration and drive data analysis, but also help promote transparency and reproducibility.

Open science and Open Data can serve as a foundation of overcoming replicability issues in
research.

Open sources as an effective ways of collective wisdom & improvement;

The main goal of open sources is free that serves as the role of unleashing creativity;

e.g. CopyLeft (L) WWW, UNIX, Linux etc...
Bell Lab’s Unix IBM PC CERN’s Tim Bernes-Lee Linus & Linux




3. Building, Enriching, and Integrating Data
B Procedure of building open data

Collect raw data at the end of each month

Process raw data and build open data in a closed data lab
Synchronize newly built TIPD with primary data repository
Synchronize newly built TIPD with secondary data repository

A

Synchronize first and secondary open data repositories with open science
framework’s platform

Disseminate new open data to participants of our joint research program
7. Renew contents on open science platform twice a year

Announce new release of open data and research materials to the public for open
download

9. Repeat the above procedures

18



3. Building, Enriching, and Integrating Data

B Open data: TIPD (Taiwan Indigenous Peoples Open Research Data)
TIPD on OSF TIPD on IEEE DataPort
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3. Building, Enriching, and Integrating Data

B Principles of building open data: being friendly, easy access, ease of use for
“ordinary people”.

B Available data formats in TIPD

PDF, HTML, RTF, XLS, CSV, Excel, dBase, Access, Matlab, Gauss, HTML, JMP, SAS, SPSS, Stata,
Access & R data formats.

B Types of datain TIPD
v’ Cross-sectional data
v’ Longitudinally linked data
v Household structure and characteristics data
v’ Population dynamics data
v’ Individual-level genealogy data
v’ Traditional community data
v’ Ethnic genealogy data
v’ Individual-level kinship data
v TIPS in urban communities/cluster data
v Household & individual geocoding data 20



3. Building, Enriching, and Integrating Data
B Building spatial information: locating TIPs

1. Geo-coding: Locate each individual TIPs based on household full address;

2. Methods & processes of obtaining & integrating geolocation data:

1)

2)

3)

4)

develop a new command-line program in Object Pascal that can parse
geolocation info in Google Map;

Let cleansed address info be geolocated by Google Map & use the program to
parse geolocation info from Google Map;

Using redirection operators and pipeline to integrate geolocation obtained from
Google Map;

Integrate geolocation data with TIPD open data.
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3. Building, Enriching, and Integrating Data
B Building spatial information: develop highly precise automated geocoding to locate TIPs

Distribution by elevation:
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3. Building, Enriching, and Integrating Data

B Building longitudinally linked register

v’ population dynamics data

1. Pop'n of increase: comprising of "birth" & "immigration”
2. Pop'n of decrease: comprising of “death"” & "emigration"
3. Pop'n of intact: comprising of "staying-put" & "internal migrants”

household
data

household
data

household
data

Time pOintS tl _>- t2_>-t3

death or emigration in t1

le ) record
linkage
P,
record
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other data
sources
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birth or immigration in {2

——
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other data
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P

birth or immigration in 3
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other data
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— decreased pop’n

(mmnality and emigration)

— Intact pop'n

- (internal migration)
Increased pop’n
(fertility and immigration )
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3. Building, Enriching, and Integrating Data

B Population dynamics enable us to explore a number of dynamics by ethnicity (e.g.,
birth, death, migration, marriage, labor force, social mobility, income, health, infectious
diseases, life expectancy, family & household, etc.)

e.g., individual-level migration flows reflect kinship network & spreading paths of infectious diseases
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3. Building, Enriching, and Integrating Data

B Population dynamics & social inclusion/integration: TIPs vs non-TIPs migrations
e.g., Social inclusion & integration

Figure, TIPs Population Dynamics in 2013-2018: Internal Migration
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3. Building, Enriching, and Integrating Data

[
El

B Building Individual-level Genealogy Data
(_A_\

v" A genealogical classification of a given ethnic group

: : . E11 E12 E21 E22 E23
refers to a “standardized” hierarchal grouping
classifications in the context of genealogy. R
v' Genealogy data enables us to systematically study how .
migration dynamics shape contemporary ethic of|
population distribution and the evolutions of the =
ethnic group, i.e., evolution of family tree. i | et || S G| -
\/ Genealogy data enables us to SyStematlca”y Study. Table 1 Marriage practice and category of ethnic identity formation
e g Type of ethnic marriage practice Type of ethnic identify formation
?
. . . . Mono-ethnic identi
1. Effect of migration dynamics on shaping e

Unspecified ethnic identity

— Endogamy Patrilineal ethnic identity
Multi-ethnic identity ~|:

contemporary ethic population

2 . et h n i C re | at | O n S h | pS | ) ; Matrilineal ethnic identity
nter-ethnic en ogamy
3 * et h ni C I d e nt I ty nlf;rf;?;;e — Unspecified ethnic identity
. . . Practice
4. ethnic marriage practice pamnnea. —
5.

Multi-ethnic |dent|ty
10- i Matrilineal ethnic identity
socio-ethnical network \Exogamy{
Unspecified ethnic identity
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3. Building, Enriching, and Integrating Data

B Building traditional TIPs community open data
B Impact of more than 8-million accesses
v Promote tourism
v' Promote ethnic identity & mutual understandings
v Resource allocation policy (e.g., medical,
educational, transportation
v Hazard mitigation design

B Methods of building community data

v' Each indigenous community is a set of
households.

v' There are 716 indigenous communities in
Taiwan.

v' Use address information in source data to define
the scope of each community.

v" Household spatial information is used to
calculate the population center for each
indigenous community.
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3. Building, Enriching, and Integrating Data
B Building TICD distribution by ethnicity

v’ Creating TICD: Compute standardized
statistical figures:
ethnical lineage,
1) population size,
2) sex ratio,
3) educational composition,
4) age composition,
5) marital status composition,
6) child dependency ratio,
7) old-age dependency ratio,
8) dependency ratio,
9) population composition by ethnic

group,
10) population center.
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3. Building, Enriching, and Integrating Data

B Building ethnic genealogical lineage

EBRAERERKREE TR R : XK )
ical Classification of C y
Formosan Indigenous Tribes: Amis
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3. Building, Enriching, and Integrating Data
B Classification of Ethnic genealogical lineage
v Three-category classification:

Ethnicity.PrimarylLineage.SecondarylLineage

1) Lineage code: 0132 (01: Amis code; 3: Falangaw; 2: Posong )
2) PB4 . k. SEAK. R FIREF

3) Lineage classification: Amis.Falangaw.Posong

B Building ethnic genealogical lineage
v Genealogical Classification: Amis

BB 2 S (LT FBAGER S Genealogii‘a; ril;:lssifcation
0111 fIEiE. A A TR Amis.Spodan.Kirai
0112 e RN i Amis.Spodan.Rinahem
0121 Po] = 1. 35 W 64 2 . B M 1B B Amis.Siwkolan.Fata'an
0122 PO = 1. 35 W 4 2 0 T iR B Amis.Siwkolan.Kohkoh
0123 P =ik B 2 m B8 Amis.Siwkolan.Posko
0124 MG FHEAm. ERH Amis.Siwkolan.Kongpo
0131 POl E 5. FERE A 4. 5RO B Amis.Falangaw.Fafokod
0132 f=ik. BB AF. ARV IRE Amis.Falangaw.Posong
0141 M=k BF &4 288 Amis.Riyar.Fakong
0142 MIZEE BEAF.RER Amis.Riyar.Kakacawan
0143 BE1k. B = 2 4. R IN AT Amis.Riyar.Madawdaw
0151 & EE ARG BrEE Amis.Palidaw.Puyuma
0152 B RISk SN =R A Amis.Palidaw.Tamali
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Genealogical Classification of Contemporary
Formosan Indigenous Tribes: Amis
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3. Building, Enriching, and Integrating Data

B Building ethnic genealogical lineage
v Genealogical Classification: Atayal

PHEES S FIBARMER Genealogical Classifcation Name
S _ — e |A |.Sekol Mak ji.Xalut/M
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0213 RMEBEEZIRERNT M. TNERE Atayal.Sekoleq_Makanaji.Mknazi
0214 BB EEZIRHEFMT L2450 5B Atayal.Sekoleq_Makanaji.Mklensan
0221 MG BEEIRBEIE AR ERE Atayal.Sekoleq_Malepa.Taranan
0222 R EEY G HINERR ZiEEE Atayal.Sekoleq_Malepa.Mnibu
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Genealogical Classification of Contemporary
Formosan Indigenous Tribes: Atayal
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3.B 'Id' E H h' d Int t' Dat EXNGEBRERKEEMBRA : BHEK i
. ul | I"Ig ) nricnin g ) an n eg ratin g dtld Genealogical Classification of Contemporary S
Formosan Indigenous Tribes: Paiwan
B Building ethnic genealogical lineage o mrwirs
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v’ Genealogical Classification: Paiwan e
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3. Building, Enriching, and Integrating Data

B Building ethnic genealogical lineage
v’ Genealogical Classification: Bunun

S i FiBAM_FZ24 FMBZM_REAGF|BRFEENESR
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3. Building, Enriching, and Integrating Data |uss. rem nees aes = — .

Genealogical Classification of Contemporary

B Building ethnic genealogical lineage e -

v Genealogical Classification: Saisiyat, Thao, Kavalan, o zamiw
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3. Building, Enriching, and Integrating Data

B Building ethnic genealogical lineage

v Genealogical Classification: Rukai, Puyuma,
Tsou,Dao(Yami), Saarua, and Kanakanavu

il e A i FRB 24 _T 54 BRI EY: R T EE
0511 EENE =Y g Rukai.Mandaulan.Zhuokou
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0611 =21)ics MEZHSR P EAE Puyuma.Bamboo origin.Puyuma
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Genealogical Classification of Contemporary

Formosan Indigenous Tribes: Rukai, Puyuma,
Tsou,Dao(Yami), Saarua, and Kanakanavu "
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3. Building, Enriching, and Integrating Data

B Building and harmonizing individual kinship network
v’ Base record information: “relationship with household head”.
v’ Processes of data cleansing, reorganizing, and harmonization: 99.5% automated & 0.5%

manual data processing from 96 million records from 2007~2022 THRD.
v' Harmonized kinship name and code:

&M StandardizedCategories: _ e.g., volume and share kinship compostion
ya AN
RelaWithHusHead_StdStr RelaWdthHusHead_StdCode MEEBEEEHAHA, £F10) \ HEEBEEH AN (%, E£T71H)
A _Stg = =

HRE I 1 ' HPRAG REERE —5——014 T 2015 | 2016 | 2017 | 2018 il ‘%Emﬁgftﬁi& 2013 p014 2015 2016 2017 2018
SMERE 1 2 | 2EAH 530,386 536,319 543,821 549,996 556,642 562,858 | |ZEAE . 100.0 | 100.0 100.0 100.0 100.0 100.0
R . 3 1 ARE 259 262 273 278 275 271 | |ERE 1 0.0 0.0 0.1 0.1 0.0 0.0
REBHE 1 4 ;i SMERE 7 8 9 10 9 12| |sERE I 00 I o0 0.0 0.0 0.0 0.0
BRE I 5 i RS 8209 8338 8703 8915 8988 8955 | |w= I 15 | 16 16 16 16 16
EE 1 - i REBE 1,502 1611 1720 1,823 1914 2,071 2EE 0.3 0.3 0.3 0.3 0.3 0.4
EF=yEa=T I : 7 ! =28 41 39 38 38 35 36| |ERE | 0o 1 o0 0.0 0.0 0.0 0.0
ET Ve FT i . $ BE 141,106 138,888 137,055 136,092 135383 134028 | [EE I 266 | 259 252 247 243 238
T i 2 i FR/FEER 18612 18958 19,225 19284 19504 20,041 | |FR/FE2EE 35, 35 35 35 35 36
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LHL L] ¢ I BB 47,882 47,829 48270 48705 49,094 49209 | |EE I 90 | 89 8.9 8.9 8.8 8.7
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252 ! 12 . 27 109,008 109,350 109,753 110,161 110,477 110,821 | [52%F | 206 1 204 202 200 198 197
=T 1 13 ! Z5 83544 83734 83942 84238 84599 85060 | |25 I 158 | 156 154 153 152 151
o8 I 14 I == 1447 1431 1420 1408 1390 1382| |&F 03 | 03 0.3 0.3 0.2 0.2
3 : 15 L g% 1284 1244 1222 1217 1199 1167 | |&% [ 0.2 0.2 0.2 0.2 0.2 0.2
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3. Building, Enriching, and Integrating Data

B Building indigenous knowledge & linking to the

real world, e.g., interview, survey, focus group,
participation observation, etc.
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4. What's Next

B Building Micro-to-macro links & Model Training

v’ Utilizing a more generalized micro-to-macro theoretical framework of
transformation to explore

1) mechanism of system formation
2) evolution a complex system

v’ Solving computing issues of optimization, when
(1) volume and complexity of data grow very fast
(2) temporal length goes shorter and shorter
(3) spatial unit becomes smaller and smaller

* macro outco S

A: macro ._t:onditions Q

B:.micro co




4. What's Next

B Building strong international research collaboration network

e.g., Academic conferences, congress, & keynote in 2024/09~2025/10

IGC 2024, Dublin

PANZ 2025, Wellington

IPC 2025, Brisbane

IDW 2025, Brisbane

Posts  Photos  Reels

n‘ Alfred JP Lin_
@Y Aug 31,2024 - @

(BEZFZRZE - 2% 35EIGC AR ERM ZRkEC)

EEWBEMEMS MNET BT R 35/EIGC
(International Geographical Congress) 2024 K& » &%
KX "Unraveling Migration Dynamics of Hard-to-reach
Population: Research Based on Population Dynamics Data
of Taiwan Indigenous Peoples”: if1Z B tH5R... See more

Posts  Photos Reels

n‘ Alfred JP Lin
@Y Jul12- 3

{Global North vs Global South )

AP R R 2 AT A O 2§ 2025 F & (Population
Association of New Zealand Annual Conference 2025)

BRABRERMAVRALENAEERERR  IFGEHE
=g BTRRMERBEZIR R HFZ ARBRR
HERAERATBRAFEMBERIRENA ~ B~ .. Seemore

irkworth
vAuckland

- Alfred JP Lin
{‘& Jul19 - &

IUSSP(https://iussp.org/en) IMELHFE—REY IPC 2025 K&
(https:/[ipc2025.iussp.org/): REXRIBFILER ; SERAR -
AR E (https:/fipc2025.popconf.org/sessions/143)
HARIEF) » RLBIAE7ERM Brisbane » I ZKBRER—%

pram Alfred JP Lin
&Y Oct13- &

(R\2E > —FS—HE - BERERAFTBMER)

HREZ=ZHIEERERREEM International Data Week
(#IDW2025, https://idw2025.0rg)) SEASHRBEN FEE
BE > ARKGTERN—R > SEERM Brisbane £
1T » R AEH Australian Research Data Commons
(#ARDC), #CODATA, World Data System, Rese... See more

International Data Week 2025
1316 October 2025

Brisbane, Australia

ific Computing, Data Science, and Open Science Rev
d-to-reach Population (HRPs): A Two-decade Resear
Indigenous Peoples (TIPs)
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4. What's Next
B Building strong international research collaboration network

e.g., Academic visits in 2024/09~2025/10

5 QUEENSLAND

= 0
. (®)rkworth K
\ NORTHERN
~wAuckland TERRITORY
Ham X

‘Australia
WESTERN
AUSTRALIA

|}

SOUTH-*~
S AUSTRALIA 4

-—1‘ » '
" NEW SOUTH
- WALES

-Adelaide
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4. What's Next

B 1%li#2#5: in addition to open data, we need to build source code repositories of
TIPD on,

e.g. GitHub

%% OSF| TIPD : Taiwan Indige: X | 4 v - O x

)
jo)
[0S
*

& > C O @ osfio/edrvz/ T O O & & B ‘a * 0

OSFHOME ¥

= Project Navigation

TIPD : Taiwan Indigenous Peoples open
research Data 8 RERERANMIRER
=

Contributors: Ji-Ping Lin (
WANG, HSIN CHUNG(E
Date created: 2015-09-27 04:27 PM | Last Updated: 2023-02-10 04:12 PM

Identifiers: DOI 10.17605/0SF.I0/E4RVZ | ARK c7605/0sf.io/e4rvz
Category: @ Project
Description: Copyleft(L) 2013-2023 by TIPD , Academia Sinica, Taiwan.

New New!!!

TIPD & TIPDE 7148 & (Introductory webpages of TIPD & TICD)

GitHub

(1) TIPD: https://www.rchss.sinica.edu.tw/capas/pos 206

/www.rchss.sin

(3) TIPD & TICD: https.//www.rchss.si

ca.edu.tw/capas/p

ica.edu.tw/capas/pages/10757cat=80

New!!!
TICD #

(TICD URLS) :

(1) EH

#i(download URLs)

(a) TICD on OSF(Open Science Foundation)4
(b) TICD via AS.

tps://TICD.RCHSS.sinica.edu.tw

(2) TICD. fit(query URLS)
(a) TICD on Google: https://TICDonGoogle.RCHSS.sinica.edu.tw
(b) original URL: https://www.google.com/maps/d/u/0/edit?

mid=1M 6VKd212udjTwWmFsaKavB_3 7&11-23.792343818784946%2C120.83930934

L

1_a [Latest announcements]

Some announcements are added to "10 a [PI's Notes]" on 8 February 2022.
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5. Concluding Remarks

B Reorganizing raw data as open data to
overcome legal & ethic issues boosts
academic & crowd sourcing (civil) research,
e.g., Taiwan indigenous peoples study and
international cooperation.

B To allow us to enrich data through the process
of data integration methodology, making
longitudinally linked administrative data less
expensive and more efficient, e.g., population
dynamics data, birth & data & migration
processes...

B To allow us to do what was not able to do
before, e.g., individual genealogy, identity,
ethnic marriage pattern

Hard-to-reach Population Studies:
A Multidisciplinary Research in Scientific Computing, Data
Science, and Open Science

(1) Scientific Computing (2) Data Science, Open Science, and Open Data
Data model TIPD on OSF TIPD on IEEE DataPort

oS e Al T
H WO Cheters
I ‘.W’ i - yroapoid
LN I‘./"y e o T o
| 4 = Zisesna ssiaco
o o . mamacs
~ - = 499.15 40884
[ ) ——

(3) Spatial Science & Geocoding
Population distributions Migration flows Communities

e
e | e & #E s SFR 13 |

\n ; : @ L LY ‘ E g : g
8 , | ‘ 'R RE

(4) Record Linkage and Spatial/Temporal Dynamics
Population dynamics Genealogy Migration dynamics and trajectories
E

ooooooooooooooooooooooooo
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Thanks for your attentions!

BN Rl
sEin: S . 4/ 2 B

... "Salute to the Angels”




