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Technology Trend Enigma

» Complex nature, low formalization level, blurred
boundaries, high degree of domain dependency
» the need for expert knowledge

» Too general names (clean energy, semantic
technologies, etc.)

» A an illumination lightpipe with a dot pattern to
redistribute the collected sunlight from the
natural light illumination system -7?

However

» We name both ‘Big Data’ in IT and ‘Genome
Editing’ in Healthcare ‘a TT".




Formal Model-1: BB approach




Formal Model-

» Static component: Ontology of a TT for
specification of indicators
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Formal Model-3

» Dynamic component: Gartner’s Technology
Hype Cycle
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Life Cycle: Basic Assumptions

» Specific (extra) linguistic markers should be used for each
phase (indicators from ontology are mapped onto the HTLC);

» TT monitoring should be carried out based on a mixture of text
genres. Each phase has its own most relevant genres

» Patent analysis is most important for the phases of Slope of
Enlightenment and Plateau of Productivity

» Surge and loss of interest could be fixed based on processing of
technology news and specific types of foresight and analytical
reports. It is relevant for the Peak of Inflated Expectations and
the Trough of Disillusionment

» Scientific papers and R&D reports are relevant for the
Technology Trigger. It seems to be the most interesting phase
for the TT monitoring task (at the stage of weak signals).




Heuristics and Indicators
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Collection Level and Extra
linguistic Indicators

» Dynamics of co-citation in different shadow
groups and virtual teams of authors

» New sections at scientific conferences or in
scientific journals

» New awards
» Calls for projects

» Specific phenomena in term usage (e. g.
geographical or institutional expansion)




Structural Indicators of Text
Relevance

» Abstracts
» Lists in reports

o A At MEPC 62 the Institution was involved in
discussions on:

- Energy Efficiency Design Index (EEDI),
« Prevention of air pollution;
- Reduction in Green House Gases...

Etc.
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Linguistic Markers and Events-1

» Needs and Values (health, safety, stability, etc.) -
Ne js less than for solutions

» Resources (natural, financial, human resources,
time, etc.)
» Technological problems; Technological and

economic parameters (price, size, safety, energy
efficiency, etc.)

» Markers of scientific or technological process /
results (experiments, model, method, production,
market, technology, etc.)

» New types of objects and their comparison (X rype
of Y, like most X-s, X-s are a category of Y

. that..., X solution)



Linguistic Markers and Events-2

Linquistic Scales indicate the mentioning of
@ new / existing needs (customers’ pains)
(b) resources, values

© S&T issues (tasks)

) technological parameters (the change of).

They often indicate “the most important achievement” of
a new technology proposed in a paper / being analyzed
In a report, etc.




A

Linguistic Markers and Events-3

The US Export-Import Bank is to sign a $2 billion deal with South Africa
to fund a green energy scheme in the electricity-short country.

Defects that are of zero or very small volume, known as kissing defects,
are much_harder to locate.

There is considerably less understanding about the performance of IBs.

Remarkable reduction in tensile, flexural and interlaminar properties was
noticed after 2 weeks of immersion for all three materials.

When increasing the external magnetic field by only 50 mTes/a the
dynamic stiffness for isotropic samples increased by 700 % while the
damping factor decreased by 77%.

For the marine industry where unpredictable dynamic loading conditions
are the case, MRE isolators could great/ly decrease the level of vibrations
transmitted from the machines to the shell of the ship and the opposite,
resulting to smaller fatigue loads and a much more comfortable journey




Linguistic Markers and Events-4

» “Special” events:

- Decrease of correlation for interrelated parameters
(for inverse dependence)

Potential evidence for a disruptive technology at the

stage of weak signals

> X




Linguistic Markers and Events-5

» The fact of forming a new regulatory
committee.

Potential evidence for a more mature TT

the need for regulation means that the
phenomenon is newish, but already having
significant impact




Markers as Stop Words

» ldentification of the most relevant text
fragments for further processing (key terms
extraction)

» ldentification of a Life Cycle stage
(experiments, production, etc.)

» Semantic “Stop-Fields” (they themselves are
not included into the output)

» “Global Context” (not just TTs, but policy
making, economics, environmental aspects,
etc.)

\\\\\
\\\\\\\\\\



General Pipeline

» Hybrid linguistic + statistical approach

» Own software for NL text processing
combined with existing one for visualization,
bibliometric analysis, etc.
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Case Study: Clean Energy

» Text collections in Clean Energy domain
(131,477 documents in English and in
Russian, scientific papers, technology news,
etc.; 2002-2014)

» Examples:

> WoS (2008-2013)
- Technology news (mostly got from

)

- Patent analysis is actually a different business task



http://cleanedge.com/
http://cleanedge.com/

Scientific Papers: Basic Assumptions

Lingi]uistic indicators are used to process text fields
(full texts, abstracts, keywords, titles)

Extra linguistic indicators are used for analytical
assumptions:

» Authors’ affiliation: Research Institutes /
Universities vs. Companies » more mature stage
of R&D

» Source of a paper: Journal vs. Conference » “hot
topic” (stage of Innovation Trigger)

» Science: Hard Sciences vs. SSH » technology
push and market pull

» Key terms from highly cited papers » more
mature + novel solution




Scientific Papers: Results
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Results
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Scientific Papers: Results (2008):
Journals
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Scientific Papers: Results (2008):
Conferences
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Scientific Papers: Results (201 3):
Journals
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Scientific Papers: Results (201 3):
Conferences /comp. to GTLC parameters/
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Scientific Papers: Results (201 3):

Companies vs. Res. Inst.
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Scientific Papers: Results (201 3):
SSH vs. HS
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Scientific Papers: Model
» 30+ to ~100
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Scientific Papers: Under
Development

» Geo-expansion; Shadow groups; Research
fronts
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Techno News: Results—1a
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Techno News: Results-1b
(focus + context)

2008-2010: core concepts of terms
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Techno News: Results-2
(new heuristics)

Figure 2: Evolution of a TT
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Evaluation

» Evaluation by experts

» Comparing to G. Hype Cycle for Emerging Energy
Technologies, 2013 and 2014

Examples

o Entering the Plateau
- Wind Generation
 Liquefied Natural Gas

Conclusion: Trend is not a single object: various aspects (views);
various stages of the life cycle; various ontological subtypes
(ontological nature of the trend - method, concern, approach,
innovative products, etc.). Everything depends on the business task




Further R&D

» More indicators related to bibliometrics

MISSION

» Novel methods for visualizing the results
(cognitive graphics easily interpretable by
decision makers)

» Toolkit for analysts




Thank you for your attention!

Questions?

iefimenko@hse.ru

v.khor@mail.ru
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