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Evaluating R&I impacts on
sustainable development: what role
for big data?

Using computer-assisted linguistic analysis to assess

the timeliness and impact of scientific outputs of FP7
Health




Context " PPMI

Ex-post evaluation of FP7 Health: two assignments

Ex-post evaluation of FP7 Health (started in September 2014)

In-depth assessment of two target areas: personalised medicine and medical technology
(started in early 2015)

Related evaluation questions:

Appropriate targeting of the research objectives and timeliness of the performed

research

Difficult to operationalise: what constitutes appropriate targeting of research objectives & timely
research?

Certain level of subjectivity involved in assessing the timeliness

Need for benchmarking in order to assess the timeliness in comparison with scientific progress of the
area -> comparison to NIH and WT

Assessment of the collaborative dimension of projects and impact on the resulting
networking activity and quality of the partnership

Did FP7 Health create new partnerships or strengthen existing ones?

Were the partnerships sustained after the end of FP funding?
Complementarity of FP7 Health with other relevant programmes funded from the
EU budget

Typically assessed via surveys and qualitative methods/interviews: can complementarity be quantified?
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Key tasks

Assessing timeliness of research
Building of a topic model involving FP7 Health, NIH & Wellcome Trust data
Identification of relevant keywords & MeSH terms
Identification of similar topics & projects

Collaborative dimension of projects

Analysis of author pairs before, during and after the projects
Did FP7 Health build new networks or strengthen existing ones?
Sustainability of networks: did the beneficiaries collaborate after the projects ended?

Complementarity between FP7 Health and other programmes

Co-funded publications
Analysis of the topic model




Topic modelling

Methodology: Probabilistic

Modeling of Text Augmented
Heterogeneous Information

Networks

Seeking Life’s Bare (Genetic) Necessities
CoLp SPRING H‘\Rlﬂl. NEW YORK— arc oot all thae r_x_ e 1" epen n

* interconnected (linked) entities which
characterized by TEXT and related side
Information & links (e.g., taxonomies,
venues, projects / research areas,
citations, authors)

= side-information:

= structured or unstructured attributes,
links / relations and meta-data

= form networks: e.g., authorship
network, citation network, ...

iIncomplete or missing, noisy or not




Topic modelling: the basics

1 Extract features and annotate
(enrich) content using NLP &
PRE- Named Entity Recognition
PROCESS Tokenize, remove stop words

Identify topics: distribution over
words & “side” information

Assign topics to publications

Calculate topic proportions of

3 objects based on their publications
DETECT Calculate similarity among
SIMILARITIES different entities based on various
metrics
4 Create WEB interactive

VISUALIZE visualization with data driven
graphs, charts and layouts

Refine stop words for
specific domain

Validate, categorize and
give meaningful labels to
topics

Run several experiments
to find optimal thresholds

Design optimal views
Validate modeling results




Multi View topic model in PubMed:  ~;ppmi
more detailed view
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Visualisation: wait for it...
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Experiment Thresholds

Subdivisions # of Grants count stats

ERC — 930 v
PEOPLE E— 747 v
IcT 479 v
NMP u 131 v
HEALTH u 116 v
ENV L] 94 v
KBBE L 77 -
ENERGY 1 56 v
TPT 1 49 v
INFRA 1 39 v
SPA 1 32 v
SSH I 30 v
SEC 21 v
REGPOT I 19 v
Fission | 14 v
SME 10 v
Sis 72 v




Visualisation: static analysis ~*"PM!
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Trend analysis ~«PPMI
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18.General Purpose Simulation System (GPSS)

19.Software testing and debugging
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21.Soclal interactions and collaboration
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24 Graph theory and related mathematics
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26.Integrated circuits design, placement and partitioning
27.(semi) Supervised Leamning, Classification, Neural Networks
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32 Programming languages (ada, java)

33 Programming languages (pascal, fortran)
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Trend analysis ~«PPMI

Emerging topics
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Trends analysis ~«PPMI

Leaving behind....
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Trends analysis ~«PPMI

All time classic
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Implications for evaluation of R&I impacts




Results of static analysis: mapping of research ", PpPM|
priorities in programme X
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Benchmarking: mapping of research
priorities in programme X versus programme Y
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Complementariy/similarity at programme level . PPMI
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Trend analysis: which topics grew the fastest 7, ppMI
in programme X versus programme Y?
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Structuring effect of FP7 Health
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Possible future research/evaluation directions ", PPMI

Happening now: topic modelling involving the full PubMed data (over 1.2
million publications)

Currently building a next version of the model in the target areas of personalised emdicine and
medical technology

The model includes selected FP7 Health projects and projects from other FP7 programmes
(ICT, NMP, Infrastructures, ERC, etc.) + selected NIH and WT publications

Vision/looking further ahead: inclusion of national level data

Feasible as long as national level funders keep track of the scientific output produced & access
to the data is possible

Many different languages -> difficulties for the topic model but analysis could focus on MeSH
terms

This could have large implications -> detailed mapping & monitoring of the ERA, identification
of complementary/potentially overlapping areas at the national level

Combining topic modelling with bibliometrics
Requires extracting/computing project level data for different topics
E.g. what is the quality of research outputs in metagenomics in FP7 Health versus NIH?

Combining topic modelling and network analysis of co-publications
Also requires extracting/computing project level data for different topics

This could potentially help identify priority funding areas (e.g. growing/new topics where EU
funding is needed to sustain the partnerships formed)
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Thank you for your attention

Public Policy and Management Institute
Gedimino ave. 50, LT - 01110 Vilnius, Lithuania
www.ppmi.lt




