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Source: Wikimedia Commons / Public domain

Transparent 
reporting and 
communication were 
part of academic 
culture since the 
early days
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Journal subscription prices 2010-2017 for ~70 Finnish institutions released as open 
data from MoE. Only after Freedom of Information request and court decision.. 

Rapid increase in subscription journal costs (roughly 10% in Finland, every year).

Data: Finnish MoE / ATT 2016.

Figure: Leo Lahti 2016, ropengov.github.io

Figure & Data release: Ministry of Education 
and Culture of Finland / Open Science and 
Research Initiative 2014–2017



  

1) data gathering and storage 
2) access, documentation
3) harmonization & enrichment 
4) quality control
5) custom analysis tools and workflows
6) reporting & dissemination

Computational workflows have now increasingly 
central role in research: challenge & opportunity

R for Data Science / H. Wickham



  

Number of open analysis tools
has grown exponentially
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(C) EuroGeographics for the administrative boundaries

International network 
for open government 
data analytics 

- 20+ R packages
- 100k+ downloads
- open collaboration

Eurostat open data: average household expenditure in 2011



  

7/22

Documentation & 
cheat sheets

Online tutorials & 
blog posts

Issue tracker

Automated unit tests

Project homepage



  

pxweb for PX-Web/PC-Axis data 
from  stats authorities in: Denmark, 
Finland, Greenland, Iceland, Latvia, 
Norway, Sweden.. 

Weather
(fmi)

Health
(sotkanet)

Cities
(helsinki)

Algorithms for open data 
in Finland

From specific packages to package ecosystems

Geospatial
(gisfin, osmar)

Registers etc.
(finland)

Statistics
(pxweb)
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Open Street Map
Helsinki (osmar)



  

Analysis & Figure: Janne Sinkkonen

Original data: mean price 
per postal code area

Probabilistic model (Stan): 
smooth price estimates



  

Open 
Collaboration

Open 
Methods

Elements of open data science

10/22L Lahti. Advances in Intelligent Data Analysis XVII. Springer, 2018.
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Academy of Finland COMHIS consortium 2016-2019 

University of Helsinki, University of Turku, National Library of Finland

Quantify early-modern knowledge production with massive 
bibliographic collections, full texts, and open data analytical 
infrastructure

Fennica (FNB)
Finnish National bibliography
● >900,000 books and monographies (printed and electronic) 

since 1488
● >70,000 continuous publications (journals or series) since 1771
● Series, maps, audiovisual, and electronic material
● Open data

Other catalogues 

Swedish National 
Bibliography  (>18M entries)

British Library (>0.5M)

Heritage of the Printed 
Book (Göttingen; 6M entries)



“[4],vii-xii,[4],222p.,plate” 

→ 240 pages

Data harmonization: estimating page counts from 
MARC cataloguing standards



  

MARC_XML

COMHIS/estc-data-verified/estc-xml-raw
location

XML
dataType

British Library
dataSource

ESTC_data_raw

COMHIS/estc-data-verified/estc-csv-raw
location

csv
rds

dataType

ESTC_cleaned_initial

COMHIS/estc-data-unified/estc-cleaned-initial
location

csv
dataType

estc_id
IdFields

publishers_unified

COMHIS/estc-data-unified/estc-publishers
location

csv
dataType

estc_id
actor_id

IdFields

physicaldimensions_unified

COMHIS/estc-data-unified/estc-physicaldimension
location

csv
dataType

R 3.5.1
languages

physicaldimensions_summaries

COMHIS/estc-physicaldimension
location

markdown
csv

dataType

R 3.5.1
languages

actor_summaries

COMHIS/author_analysis
location

markdown
csv

dataType

R 3.5.1
languages

language_unified

COMHIS/estc-data-unified/estc-language
location

csv
rds

dataType

R 3.5.1
languages

physical_extent_unified

COMHIS/estc-data-unified/estc-physical-extent
location

csv
rds

dataType

R 3.5.1
languages

ESTC_actor_data_unified

COMHIS/estc-data-unified/estc-viaf
location

csv
dataType

BBTI_data

http://bbti.bodleian.ox.ac.uk
location

website
dataType

VIAF_XML

http://viaf.org/viaf/data/
location

XML
dataType

viaf.org
dataSource

ECCO_data_raw

COMHIS/ecco-data-private/originals
location

json
dataType

XML_parser

COMHIS/MARCdata
repository

C++
languages

ESTC_master

COMHIS/estc
repository

R
languages

unify_publishers

COMHIS/unify_publishers
repository

R 3.4.3
Python 3.6.3

languages

unify_physicaldimension

COMHIS/estc-physicaldimension
repository

R 3.5.1
languages

unify_physicalextent

COMHIS/estc-physical-extent
repository

R 3.5.1
languages

unify_langugage

COMHIS/estc-language
repository

R 3.5.1
languages

ESTC_overview_analysis

COMHIS/estc-overview-analysis
repository

R
languages

unify_actors

COMHIS/estc-viaf
repository

R
languages

unify_language

Data harmonization ecosystem

Authors (Mark Hill)

Publishers (Ville Vaara)

Editions (Ali Ijaz)

Publication place (Iiro Tiihonen)

Gatherings
Page count
Language 
Genre...

Data → Standardization → Validation → Integration → Analysis
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Automated quality control: author life span



Validation: page count (ESTC ~ ECCO)

Good match: 
estimated and 
curated page counts

Information for certain book 
formats and time periods is 
missing more often → bias?



github.com/COMHIS/fennica



Publishing in Finland 1640-1917 (title count)
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Decline in Latin, and the rise of Octavo

SNB



  

Cataloguing & Classification Quarterly, 2019.

Leo Lahti, Jani Marjanen, Hege Roivainen, Mikko Tolonen 

Helsinki Computational History Group



  

Potential of data science in SSH research?
- New methods, classical questions
- Entirely new scales of quantitative analysis
- Transparent conclusions
- Quality through collaboration

Pitfalls of data science in SSH research?
- Data quality overlooked
- Expertise lacking
- Tools drive research
- Unrealistic expectations



  

Thank You!

COMHIS
Mikko Tolonen
Jani Marjanen
Mark Hill
Ville Vaara
Hege Roivainen

Louhos / rOpenGov
Juuso Parkkinen
Joona Lehtomäki
Markus Kainu

Turku
Hannu Salmi

and many others !

Publications, code, contact:
openresearchlabs.github.io
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