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EXECUTIVE SUMMARY

This deliverable presents the evaluation results of the final evaluation of the MULTISENSOR
prototype that has beemompleted in September 2016.

It describes the usecentred evaluation methodology that is tailored for each use case
scenario and that utilises oA®-one interviews as well as focus group interviews based on a
standard questionnaire. In this final roundhe evaluation followed the principles of
summative testing with regard to the finished system as a whole. This third and final
evaluation round also included a remote online evaluation by external partners and
especially members of the MULTISENSOR usepg

The evaluation itself has been conducted by the user partners Deutsche Welle,
pressrelations and PIMEC. The main features evaluated were the overall system usability and
how the MULTISENSOR system helps fulfilling the different tasks that arel figpiche

three different use cases.

Overall, user feedback has been very positive for all three use cases. Generally, all the
requirements have been implemented into the different platforms. Particularly, specific
features such as summarisation, trangbat and decision support showed promising results

and have been mentioned by the users as potentially exploitable modules. Regarding the
aeaisSyQa AYUSNFIFIOS:E GKSNB gl a F ISYSNFft A YLN
navigate through.

This delerable presents the good results of the final (summative) evaluation round. The
system as such was judged as useful for the different professional tasks and the consortium
received useful feedback on exploitation possibilities.

The evaluation of the Final MULTISENSOR System has followed the princgplesnaitive
testing Nevertheless, in order to be able to compare the results of this summftive
evaluation with the results of previous evaluation rounds, the evaluation of thed Bystem
has significant overlaps with the evaluation of the First and the Second Protqtype.
Consequently, in several cases this deliverable B8ess to D8.3 (First Prototype Evaluatipn
Report) and D8.4 (Second Prototype Evaluation Reporfarbetter understanding even
replicates some of the statements and wording from D8.3 and/or D8.4.
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Abbreviations and Acronyms

EURECAT Eurecat

BSH .2a0K {ASYSya |} dza3aSNNGS DYoI
CAP Content Alignment Pipeline

CEP Content Extraction Pipeline

Dx.y Deliverable x.y

DoW Description of Work

DW Deutsche Welle

EUMSSI Event Understanding through Multimodal Social Stream Interpretation
FP7 7th Framework Programme

GUI Graphical User Interface

ISO International Organization for Standardization
MS Milestone

NE Named Entity

PDF Portable Document Format

PIMEC Petita i Mitjiana Empresa de Catalunya

PPT Microsoft PowerPoint

PUC Pilot Use Case

PR pressrelations GmbH

R&D Research and Development

SME Small or Medium Enterprise

SUG Super User Group

TX.y Task x.y

URL Uniform Resource Locator

UXx User Experience

USP Unique Selling Proposition

WP Work Package

WT Workplan Table

WWF World Wildlife Fund

XLS Microsoft Excel
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1. SYSTEMDEVELOPMENT, USER/ALUATION PLAN AND
EVALUATIONIETRICS

1.1. Background

1.1.1. Three Use Cases

The project has establishelree pilot use cases:
Journalism(PUC1)
Commercial media monitoring (PUC2)

SME internationalisation (PUC3)

Despite several overlaps between the use cassglirements, interfaces and target groups
show considerable differences. Consequently, evaluation structure and tasks have been
tailored for each specific use case scenario. Each user partner was responsible for carrying
out the evaluation for their usease. The three different pilot use cases are defined in
deliverable D8.2.

1.1.2. User Evaluation

Nevertheless, user evaluation in each of the three use cases is more or less following the
same principles and methodology. The general approach is aceséned evaluation that
emphasises on the role of the user rather than the system and considers the needs and
limitations of the endusers. The focus lies in testing the system and specific modules in a
near-reatlife scenario, by giving test persons realigdsks in a staged, but nevertheless,
realistic environment. The ultimate goal of all evaluation activities is to assess the usability of
the MULTISENSOR system.

1.1.3. Formative and Summative Testing find

The evaluation of the First and the Second Prgtetyhas followed the principles of
formative testing.Formative testingis very relevant during the development phase and
focuses on identifying and fixing problems. The goal in these evaluation roundsowas
provide developers with insight on how users kexde a specific status of the prototype
within the development cycle.

In contrast to this, the evaluation of the Final MULTISENSOR Systersumasative
Summative testing does not aim at supporting further development but instead seeks to
assess whetherhe finished system as a whole meets the original (and updated) user
requirements. As seen in figure 1, summative testing culminates the evaluation process of
the user requirements, which have been modified and improved through formative testing.
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Design solutions

to meet user Evaluate
requirements

Specify user
requirements

Summative
testing
‘h“-‘\ Formative
- testing Il

Figure 1 Evaluation process

In this final evaluation round, we have asked the following two questions:

(1) To which extent does the Final MULTISENSOR System support the user in fulfilling a
specific task that is typical for his deyday work (taskelated evaluatbn)?

(2) To which extent does the Final MULTISENSOR System meet the requirements that
have been formulated with regard to system usability?

With regard to the first question, the underlying scenarios did depend on the different use
cases and will be described in the respective following useedated sections. With regard

to usability, evaluation methodology very much resembles the one wWeahad chosen for
formative testing. The main difference is that in this final evaluation round users have
evaluated theintegrated MULTISENSOR system, have assessed how the individual modules
work togetherand have tested whether working with MULTISEN8Ogeneralis effective,
efficient and satisfying. We have also reached out to a larger sample of test users (including
the Super User GroupSUG). Although we do not claim that the sample of test users was
representative, the results are sufficientlyristent and significant for drawing some clear
and authoritative conclusions. Again, these conclusions will be described in the respective
use caseelated sections.

1.2. Usability Testing at MULTISENSOR

The following text is in some parts identical wkction 1.3 of D8.3 and D8.4. Nevertheldss,
for better understanding, we have decided to present this very fundamental sdt of
information in this deliverable as well.

1.2.1. General Principles

Usability testing is described as an activity that focuses lmserving users working with a
product, performing tasks that are real and meaningful to them (Barnum, 2011). More
precisely, usability testing needs to measure the leveleffectiveness efficiency and
satisfactionthat is experienced by users when thase the MULTISENSOR system in order to
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achieve specified goals. ISO 92411(1998) the relevant DIN standardprovides definitions
for these three criteria:

1 Effectivenessdepends on to which extent the user is able to fulfil the task and to
achieve higjoals.

1 Efficiency:depends on how the effort the user needs to invest relates to the accuracy
and completeness of the results.

1 Satisfaction:depends on how satisfied the user is by working with the system.

With regard to the MULTISENSOR evaluation psyaes have decided to follow an informal
approach to evaluation with real users in a near +&atld environment rather than a group

of usability experts. The main reason for this decision is that, despite the relevance of the
interface design for the pregt, development has focussed more on specific functionalities
that help real users solve problems that are common in theirtdagiay work. Also, putting

too much emphasis on the interface design would have denied the fact that MULTISENSOR is
covering thee very different use case scenarios that will ultimately ask for three distinctly
different user interfaces.

1.2.2. Summative Usability Testing (Final System)

Despite the different foci of formative and summative testing in general, the evaluation
processhas been quite similar. Test persons were given specific tasks that they had to
perform with the MULTISENSOR system in order to assess its amenities and shortcomings.
Similar to the formative testing rounds, we have chosen a mixxgfert reviewsin a
corcurrent think aloud processfollowed by astandard questionnairgincluding some
heuristics with regard to the interface) anccancluding discussion

1 Expert reviews:In the context of MULTISENSOR evaluation, expert reviews means that
we have selected spalists from the three different domains (journalism, media
monitoring and SME internationalisation), who used the MULTISENSOR system in a
typical working environment by performing specific tasks that are common to thei day
to-day work.

§ Concurrent thinkaloud process2 S gl Yy SR G2 dzy RSNARUGI YR LI NI/
they interact with MULTISENSOR by having them think aloud when performing their
tasks. Although this approach interfered from time to time with the work on the tasks
itself, it has allowedor more direct and authentic feedback.

1 Standard questionnaireAfter having performed the tasks, participants were asked to fill
out questionnaire that enquired about their general experience with the MULTISENSOR
system.

1 Concluding discussionThe evaluation has been concluded by a guided discussion
between the evaluator and the participants that allowed for clarifying some ambiguities
with regard to the tasks, the system performance and the responses that were given. This
discussion was alsonaopportunity to mention additional aspects that had not been
covered by the tasks or the questionnaire.

1 Focus group discussiofVhere possible and appropriate, we have complemented expert
interviews by focus group evaluation. In these focus groups, tiaduator presented the
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prototype and subsequentlgllowed participants to test its individual features. This phase
was concluded by a group discussion about the benefits of the prototype and its
shortcomings.

1 Involvement of the Super User Group (SUG) antestexternal expertsDifferent to the
evaluation of the first prototype, this time we have included the SUG and other external
partners in the evaluation process. We have also organised a joint workshop and user day
with the related FP7 project EUMSSI, atlow for crossevaluation and thorough
assessment of the two projects, as well as their scientific and commercial potential.

The main difference to the previous (formative) evaluation cycles is the number of test
persons and a focus on the finished antégrated system.

a) Effectiveness Testing

As mentioned before, ISO 9241 (1998) defines usability #ise extent to which a product

can be used by specified users to achieve specified goals with effectiveness, efficiency, and
satisfaction in a specifiedontext of use. Effectivenessthis context can be defined as the
extent to which the user is able to fulfil a task and to achieve his or her goals. The more
accurately the system works, the more effective it is.

We have decided to evaluate the effeaness of the MULTISENSOR prototype according to
the following metrics:

TNumber of tasks completed successfully on first attempt;
f'Number of persistent errors;
f"Number of errors per unit of time;
TNumber of users able to successfully complete the task;
TNumber d errors made performing specific tasks;
TNumber of requests for assistance accomplishing task;
T Quality of output.

b) Efficiency Testing

Efficiencydepends on how the effort required to the user needs to complete a task relates

to the accuracy and completess of the results. It is important to understand that efficiency
gAff 0S 2dzZRISR FNRBY | dzZaASNRa& LRAYyG 2F OASgo
efficient compared to other automated summarisation approaches, but might not be
considered as effient by the user with regard to the overall task. A journalist, for instance,

needs to be sure whether he or she has identified all relevant quotes of a politician with
regard to a specific topic, whilst a summarisation algorithm might be considerefficerd

from a technical point of view, if its accuracy reaches a level of 85%. In this case the
journalist would have to spend time to compare the original text to the summary, making

the working process inefficient.

We have decided to evaluate the efénocy of the MULTISENSOR prototype according to the
following metrics:

1. Time spent to understand the application and learn about its functionalities;
Pagell
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2. Time spent to perform a particular task;
3. Time spent to perform a task compared to the current methotafdling the
task;
4. Time spent to perform a task compared to the use of alternative tools.
c) Satisfaction Testing

Satisfactionis defined in 1ISO 92411 (1998) as "freedom from discomfort, and positive
attitudes towards the use of the product'Some consider this criterion as even more
important than effectiveness or efficiency. If users are pleased with the design of and their
interaction with the tool, thiseelingmight even trump the fact that the results of working
with the tool are less anvincing(Barnum, 2011) As mentioned before, the consortium
recognises the relevance of the user interface for the project and the evaluation process.
Nevertheless, as the focus will be put on the development of ek functionalities, the
MULTISENSO#&aluation methodology will consider user satisfaction as less crucial than
system effectiveness and efficiency.

We have decided to evaluate the satisfaction that a test person experiences when using the
MULTISENSOR prototype according to the followingioset

A

TbdzY6SNJ 2F dzaSNBE GKIFIG NIGS GKS LINBRdAzOG Fa ay
handling the task;

TbdzYo SNJ 2F dzZaSNAR GKIG NYdS GKS LINPRAzOG Fa &y

TbdzYoSNJ 2F dzaSNER 6K2 FSSt aAy O2yuNRfé¢ 2F GK

q Userratingonafiveel2 Ay G a0l S | yOK2NBR ¢A0GK avYl1Sa Y

1 Number of users who would recommend it to a friend or colleague.
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1.3. Evaluation metrics fotheoretical solutions

We analysed the content extraction pipeline (CEP) performance indicators for the different usel¢esgesal of the CEP performance analysis is to

demonstrate the relation between article length and content to processing time pfbeessing time can vasignificantly depending orthe article
length and contentThe analysis approac¢hat we followed consisted in choosing&domlyarticles per use caseith the following characteristics:

a long article, three of medium length dra short articleThe comparison table display results in seconds for every module of the CEP, and we also

calculated the average processing time for a set of the articles.

Table 1 preserstthe results for UClin whichwe notice that he average processing tinie 336 minutes Our test has shown that short articles are

processed much faster than the articles with longer length so we can conclude that the processing time is relative tddhgzarin addition, he
processing timencreases if the articlancludes many nantentities, pictures or videos.

UC1i
sod 10| AU e ST STy [ 02782 |y o concerl SV 27 [ S50 conrod] 10100 | 1o rora o
Article1| 0 32 7 1068 1 45 33 4 21 1 17 9 4 2808 468
Article 2| 0 21 6 81 0 21 13 2 18 0 18 6 2 188 3.13
Article 3| 0 13 2 39 0 4 1 10 0 16 1 2 94 157
Article 4| 0 12 4 34 0 4 1 9 0 18 1 1 89 148
Article5| 0 29 6 2142 0 34 27 3 19 0 16 6 3 3572 595
Average| O 21.4 5 95 0.2 21.6 16.8 2.2 154 0.2 17 4.6 24 2018 3.36

Table 1: Performance UQh seconds)

Table2 provide the results fotJC2.The same pattern as in the case of UC1 is evident, with an average processing time of 2.33 ieutesh

longerprocessing times of the entitinking, dependency parsing and relation extraction services affect the overall CEP performance in this regard
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UC1i

senices 10| TSI new| ENTTY Y | DEPEN | mevaTiof concer SENE (5T, | SLASSH| conex| USNS | TOTAL roral m
Article1| 0 6 2 6 2 6 8 4 12 1 17 3 2 69 1.15
Article 2| 0O 38 12 90 2 48 39 7 36 1 16 16 4 309 5.15
Article 3| 0 29 19 26 1 27 22 3 18 1 16 7 4 173 2.88
Article 4| 0 21 11 0 8 9 2 12 0 16 4 2 89 1.48
Article 5| 0 17 8 0 2 4 1 8 0 16 0 1 59 0.98
Average| O 222 7.8 282 1 182 164 34 172 0.6 162 6 2.6 1398 2.33

Finally, theresults for UC8an be seemi Table3. The average processing tinfer articles is approximately 2.26 minutésmilar to UC2)

Table2: Performance UC@n seconds)

UC1l

seed 10| TFANSL ves] SN ST 1 02088 ey o concerl S 7, 2590 conrod] #0160 [ 1o rora o
Article1| 0 10 6 4 0 6 8 1 10 0 16 1 1 63 1.05
Article 2| 0 30 10 29 1 612 45 4 33 1 16 13 3 2462 410
Article 3| 0 32 26 23 1 40 31 3 32 1 17 13 3 222 37
Article 4| 0 16 0 14 14 2 14 0 16 3 94 157
Article5| 0 10 1 0 4 5 1 9 0 16 1 2 51 0.85
Average| O 196 94 13 04 2504 206 2.2 196 04 162 6.4 24 13524 2.254

Table3: Performance UC@E seconds)
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2. Evaluation results

2.1. Pilot Use Case 1: Journalism

2.1.1. Prototype Description and Features

The development of the second MULTISENSOR prototype was based on the list of updated
requirements that had been derived from the second evaluation round. These updated
requirements have been described in detail in D8.4.

The main requirements for the finalevelopment cycle were to improve existing features

and functionalities such as summarisation and translation in particular. It also implemented
some changes to the MULTISENSOR user interface that were derived from user feedback in
the second evaluationOne main aspect of these improvements of the GUI was a simpler
display of the results page as we can observe in Figure 2:

Delays to EDF's Hinkley Point C shows UK energy policy must City AM., GB 16/02/2016
move away from nuclear power
&6

[-] Summary

Profound changes are happening in Somerset, where Britain's first nuclear power plant in 20 years is being
built, and in UK energy pelicy. This means big renewable solar and wind energy, a big grid upgrade, local-scale
networks for energy distribution, bridging combined heat and power (CHF) “clean-burn® back-up gas
technology, market in Read the whole summary
Translate into: | de ~
i= Concepts

investment decision, market price, first nuclear power plant, market value, climate change, coal, carbon,
primary energy, energy services, energy supply, UK energy policy, tipping point

Run in-depth semantic analysis |al Add article to Portfolio

Figure 2: Simplified first view of article
With regards to the summaries, users can now choose between a shorter or an extended
version (limited to 30% of the length of the original article). These summaries can be
translated into German, French and Spanish.

[ Summary

Profound changes are happening in Somerset, where Britain's first nuclear power plar
built, and in UK energy policy. This means big renewable solar and wind energy, a big gr fr
networks for energy distribution, bridging combined heat and power (CHF) "clea gg

technology, market in Read the whole summary
as

Translate into: | de =

Figure 3: Summarisation and Translation
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After having assessed the relevance of an article based on summarisation and/daticans
users can now decide whether they want to see more information by initiatingrtaiepth

semantic analysis

Run in-depth semantic analysis [l

Figure 4: Tab for wdepth semantic analysis
Which leads to a new page that displays additional information such as the original article,
list of extracted entities, a tag cloud containing the main concepts as well as a list of related

articles.

4 Back
2016-02-16 - City A.M. [

Delays to EDF's Hinkley Point C shows UK energy policy must
move away from nuclear power

[ Summary

Profound changes are happening in Somerset, where Britain's first nuclear power plant in 20 years is being built, and in UK
energy policy. This means big renewable solar and wind energy, a big grid upgrade, local-scale networks for energy
distribution, bridging combined heat and power (CHP) "clean-burn” back-up gas technology, market innovation Read the
whole summary

Translate into: en~
Complete article
Profound changes are happening in Somerset, where Britain's first nuclear power plant in 20 years is being built, and
in UK energy policyoing back to the Blair years, UK energy policy has been long-wedded to the idea that new
nuclear will plug the electricity gap and save us from climate changeowever, it looks economic reality is finally

catching up with us.

But EDF's ambitious £18bn construction of Hinkley Point G in Somerset has been beset by problemshe company's

shares have crashed to half their value a year agohe budget for Hinkley is bigger than EDF's entire market value.

The French firm is selling assets to raise much-needed cash - but there's doubt over whether their "asset" book
price matches the market pricend thelr nuclear construction arm, Areva, has been bankrupted by huge costs and
time over-runs for the same “brand" of reactor they want to build at Hinkleynd now the final investment decision -

widely expected to be a mere formality - has been delayed due to EDF's failure to secure the necessary funding.

It looks like the UK is reaching a tipping point, and now it's time to invest in a rational, evidence-based energy policy
- before it's too lateransitioning to a sustainable UK energy policy won't be easy, and nor will it be cheapowever,

ninlia what'e rirrantlv in nlacra it will winrke

# Blair

# French
I EoF

I European

I Hinkley Point C

[ Exracto Tt concopts L9

climate change

9 Britain
@ Hinkley

9 UK

primary ener

tipping point

Ca rbo n investment decision

first nuclear power pla

market price
energy services

Figure 5: Semantic analysis results page
Users can also specifically look at articles that include or make reference to multimedia
content. Basd on all this information, the user can decide whether he wants to add an

article to his portfolio in order to run further analysis:
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Number of articles: &

Title Lang Source Date Category
UK energy policy is in disarray - but blackouts are unlikely ZiZen Guardi  01/03/2016 Economy, Business & Finance ®
“Keeping the lights on” is supposed to be the primary duty of energy policy: for good reason. an

Blackouts are not just difficult for consumers, but dangerous. Our basic infrastructure, from
streetlighting to communications and home appliances, is entirely reliant on a dependable electricity
supply, a... &

Delays to EDF's Hinkley Point C shows UK energy policy must move away from SEen City 16/02/2016 Mature & Environment x
nuclear power AM

Profound changes are happening in Somerset, where Britain's first nuclear power plant in 20 years is
being built, and in UK energy policy. Going back to the Blair years, UK energy policy has been long-

wedded to the idea that new nuclear will plug the electricity gap and save us from climate change....

&

(V4

From airport expansion to energy policy, our politicians are shirking the big SiSen City 02/03/2016 Economy, Business & Finance x
decisions — and it's partly our fault AM

It was good to see Gity A.M. taking aim last month at the absence of long-term planning over energy

Figure 6: Portfolio view
The Portfolio analysis shows a list of aggregated entities, a cloud of key concelotsg &f
main topics that are common to all articles in the portfolio and an extended list of related
articles:

4 Back | My Portfolio: analysis
= Entity aggregates & Keywords cloud: Most common extracted concepts from dossier

T Department of Energy an 1L EDF

barrels per day

I Guardian I Europeen sustainable

9 UK T Now £ . -
o - - financial perpetuates:
* Henry * French Furthermore

# Jom  eor ~wsrelevant intersect o

# Alasdair Cameron # Fernando S I m I | a rl y

sy o solar as well
& Paul T European Union . ad d Itlo n al .
# ionars Bk sustainable Frercn . O see City

currently

European

as well

seasonal

& Topic and Event Detection

Concepts and articles related to your current selection based in topics detected in your dossier

Significantly less interest in future UK market, select committee panel says
Topic

power

White House stands by Clean Power Plan

£9 billion a year policy burden could weigh on businesses’ ability to deliver jobs and
investment — CBI Director-General

#ge16: Which parties have best climate-change policies?

e n e rn V Hamburas Klima wartet auf Enerniewande: Warme-Dialoo. _Kohle-Kerstan® und immer nach
Figure 7: Portfolio analysis
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The combination of all these functionalities enables journalists to analyse individual articles,
to assess wheiter they are sufficiently relevant to be added to their portfolio and to analyse
the whole portfolio in order to achieve more complete overview of the chosen articles.

2.1.2. Evaluation Set)p
As elaborated before, the finabmmativeevaluation has focugsl on two aspects:

(1) To which extent does the Final MULTISENSOR System support the user in fulfilling a
specific professional task that is typical for his tiayglay work (taskelated
evaluation)?

(2) To which extent does the Final MULTISENSOR System meefgthirezments that
have been formulated with regard to the overall system usability?

Altogether, we involved 35 professionals in the evaluation, with 40% journalists, 37%
researchers and 23% patrticipants of other professions.

2.1.3. Taskelated evaluation

The test participants were given the specific task to create a portfolio (dossier) consisting of

Fd fSFald FAOBS | NIGAOESAa NBES@OLyd G2 GKS (G2LRK
asked to explore all available functionalities that were provithgdthe system and to put

LI NI A Odzf F NJ F20dza 2y @ & dzY Ydepldl 1| (f Ae2yAéax dd (i NE-iySH
O2YLJ SGSR (GKS LRNIF2ftA2r (Sad LISNER2Yya B6SNB |
its quality. In the following, the description efaluation results will focus on these four core
functionalities. With regard to other modules that have been tested as well (e.g. query) we

refer to appendix A.2.

The main question throughout the evaluation was whether a specific feature (i.e. module or
functionality) was useful for quickly deciding on the relevance of an article. These feature
related questions were supplemented by questions about the general usability with regard
to the MULTISENSOR system as a whole that will be summarised in sekctdon 2.

a) Summarisation

The summaries that the system provides were perceived as particularly useful. Nearly 90% of
all test persons agreed or strongly agreed that the summarisation tool was useful for quickly
deciding on the relevance of an article. 70%eased the quality of the summaries as
adequate.
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50%
45%

40%

35%

30%
25%

m Useful
20%

u Adequate quality

15%

10%

-
0% x
Strongly Disagree  Neutral Agree Strongly
disagree agree

Figure 8: Summarisation Evaluation
b) Translation

The translation module received mostly positive feedback as well. A strong majority of test
participants agreed or strongly agreed that the translations evaseful for assessing the
relevance of an individual article.

50%

45%

40%

35%

30%

25%

m Useful
20%
15%
10%
5%
0% x x x x \

Strongly disagree  Disagree Neutral Agree Strongly agree

Figure 9: Translation Evaluation
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This result was particularly positive as the translations received negative feedback in the first
prototype (see the following chart) and were not evaluatedhe second iteration at all.

50%
45%
m Understandibility
40%
m Accuracy
35%
30% -
25% -
20% -
15% -
10% -
5% -
0% - T T ‘ . T
Strongly Disagree Neutral Agree Strongly  Didn't work
disagree agree

Figure 10: Translation Evaluatioti Rrototype
c) Indepth analysis
TheinRRSLIIK Fylfeaara LINPDOARSR GKS dzaSNA 6AGK |
Gg2NR Of 2dzZR 2F 1 Se& O2yQEWDISaEYR?25 aBAdR &KX
assess each one of these features, and again the results were mainly positive with a small
LINBFSNBYOS F2NJ GNBfIGSR | NIAOf Sa¢o

60%
50%
40%
30% m List of entities
m Word cloud (key concepts)
20% = List of related articles
10%
0% -
Strongly Disagree Neutral  Agree  Strongly
disagree agree

Figure 11: Indepth analysis Evaluation
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d) Portfolio analysis

The portfolio analysis prvides an aggregated analysis of all the articles that have been
identified as relevant and moved to the portfolio by the user. Here, the aim was not about
assessing the relevance of an individual article but to achieve an aggregated overview of all
seleced articles. Evaluation results with regard to the portfolio analysis were a little bit
more mixed. More specifically, the aggregated word cloud of key concepts did not convince
all users, whilst the list of related articles again was perceived as the usestl one.
Altogether, only a minority of test persons disagreed or strongly disagreed with the
usefulness of the portfolio analysis in general.

50%

45%

40%

35%

30%
m List of entities

25%
u Word cloud (key concepts)

20%
u List of related articles

15%

10%
5% -

Strongly  Disagree Neutral Agree Strongly
disagree agree

Figure 12: Portfolio analysis Evaluation

2.1.4. Usability testing

In the previous (formative) evaluationterations, we asked about the effectiveness,
efficiency and satisfaction of individual modules (e.g., summarisation). In this final
(summative) evaluation round, our aim was rather to assess the effectiveness, efficiency and
satisfaction with regard to t#integrated MULTISENSOR system and its general performance
in supporting a user with a typical task.

a) Effectiveness evaluation

Nearly all test participants were able to successfully complete the tasks that they had been
given and perceived the MULTISENSsystem asffective, as shown in Figure 13
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50%
45%
40%
35%
30%
25%
20%
15%
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5%

0% T T

Strongly disagree Disagree Neutral Agree Strongly agree
Figure 13: Effectiveness Evaluation
60%
50%
40%
m Easy to use
30% m Time saving with regard to
current method
20% u Time saving with regard to
alternative tools

10%

0% -

Strongly  Disagree  Neutral Agree Strongly
disagree agree

Figure 14: Efficiency Evaluation
b) Efficiency Evaluation

Having assessed the effectiveness of the MULTISENSOR prototype, participants were asked
to evaluate its efficiecy. Efficiency depends on how the effort the user needs to invest
relates to the accuracy and completeness of the results. We asked how easy the prototype
was to use and on how much time it took to perform the tasks. Generally, the results have
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confirmed the very positive outcome that we had already experienced in the first two
evaluation rounds, as shown Figurel4.

c) Satisfaction Evaluation

More than 75% of all test participants perceived the interface as intuitive and assessed the
use of MULTISENSOR as an overall satisfying experience. In addition, a clear majority said
that they felt in control (67%) and more productive (62%) when using WVERENSOR. A
further and even 70% would recommend the system to others.

50%

45%

40%

u | felt in control
35% I

30% = MULTISENSOR made me mo
productive

25%

1 Overall satisfying experience
20%

15% Intuitive and easy to use

10% m | would recommend
504 - MULTISENSOR to others

0% -
Strongly  Disagree  Neutral Agree Strongly
disagree agree

Figure 15: Satisfaction Evaluation

2.1.5. General Comments

Test persons made a number of very diverse comments ranging from detailed feedback on
individual modules to suggestions fbow to improve the user interface. These comments

can be found in the Evaluation Summary (appendix A.2). We also asked test persons to tell

dza G KAOK FdzyQUAzylfAGe 2F (GKS al![¢L{9b{hw &:
adzZA G F 6f S¢ T priventhndbsequbidt exdoitafdn.Most of the tested modules

GSNBE YSYydA2ySR |4 tSrald 2y0S3: odzi dadzYYl NA a
most of the votes.

2.1.6. Evaluation Analysis and Final Assessment

Overall, evaluation in the journalistuse case has shown very positive results. With regard
to nearly all individual functionalities that have been tested, a clear majority of up to 75% of
test persons agreed or strongly agreed with the usefulness of the respective functionality.
But also irthe rare cases when this majority was not achieved (e.g. portfolio analysis), only a
minority of less than 30% considered the respective functionality as not useful.
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Nevertheless, these results need to be put into context. We did not ask to assessatlitg qu
of each individual functionality or module for itself. Instead, the leading question in this
evaluation was whether MULTISENSOR is useful for fulfilling a very specific professional task.
The testing showed that the integration of different functiditi@s and modules is mostly
perceived as useful. But it would not be legitimate to conclude that the development of
individual modules has reached a level of quality that would allow for immediate
exploitation in the market. It should in any case be ohsidhat it will take some time and
effort in general until automatic summarisation or machine translation have reached a
quality level that is comparable to the quality of human work. But also the fact that not all
functionalities were assessed as equaibeful shows that a very positive overall evaluation
does not imply immediate exploitability.

However, the potential is apparent. When developing the user requirements at the
beginning of the MULTISENSOR project, we identified a possible strong USP for
MULTISENSOR from a journalistic point of view (see D8.2, page 20):

Automatic summarisation of heterogeneous and multilingual digital information in English.

The MULTISENSOR summarisation tool did not only receive good feedback with regard to its
performance lit was also considered as the most promising and suitable functionality for
further development and exploitation. This confirms the original hypothesis and shows at
the same time that the consortium succeeded in developing as system with real exploitation
potential. D9.7 will elaborate how the consortium intends to utilise this potential in the
future.

2.2.Pilot Use Case 2: Commercial Media Monitoring

2.2.1. Prototype Description and Features

After the evaluation of the ® MULTISENSOR prototype, development focused on the one
hand on streamlining already existing features in order to achieve a smoother workflow, and
on the other hand on making usability improvements as suggested by the evaluators.|Severa
requested featuresvere integrated for the first time and newly available.

The MULTISENSOR PUC?2 final prototype is divided into four differen{faigpas 16)

1) asearch area, where queries can be performed on the data in the MULTISENSOR
news repository; this area offers tools that support data curation and speed up the
selection process;

2) an analysis area, where the previously selected content is analysed amatises!;

3) an influencer area, where the user can search for influencers and
networks/communities from the household appliances domain; and

4) a profile area, where the user can configure and update his or her ongoing search or
analysis projects.
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Figure 16: BC2:Top Menu.

Having logged in and selected a faasting or new profile, the user can open the search tab
and enter a search string. New to the final prototype is a semantic search, meaning e.g. that
SYGSNAYy3 | GSN¥Y fA1S daGyubi-NigageOesyits aizionding oy €
restrictive filters have been set. The interface itself has been debugged but is otherwise
unchanged when compared to th&%rototype.

Search results are returned in a singleicle list (optionally also clusted¢, from which the
user can easily select relevant content. Each article shows metadata such as sentiment and
category besides source, date, language and coyfigure 17)

Source Mobile Business Date 2016-03-1012:36:00 Language ™8 Country [

Sentiment 3/8 Category Science & Technology

Ober Smart-Home-Apps fiir das Energiemanagement, zur Absicherung des Eigenheims oder zur Steuerung von Multimediaanlagen wurde zuletzt vielfach berichtet.
Dabei ist der Blick auf die (noch) nicht gerade ,alltdglichen” Smart-Home-Szenarien durchaus lohnenswert. Denn laut Thomas Rockmann, Vice President Connected
Home bei der Deutschen Telekom, werden intelligente Gerate in den ndchsten Jahren zur No

Entities:

Figure 17: PUCSingle Article View with Entities Displayed.

Via buttons, the usecan select additional information that may help him to assess the
relevance of the displayed content fastdFigure 17) Available aresummarisation
translation detected entitiesand full text. As new feature, keywortdased summarisation

has been integated (Figure 18) This new functionality allows the user to select a keyword of
his choice, and the summary generated in the following will put special emphasis on this
keyword. Detected entities are offered for selection to speed up the process.
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Select from detected entities:

B Panasonic J B Panasonic Corporation B SiemensAG
Il dD D s A (B

Select active search term(s):

energy M consumption

Enter custom keyword(s):

Close

Figurel8: PUC2KeywordBased Summarisation, Selection Screen.

The value of this functionality is that media monitoring is usually booked by clients with a
LI NI A Odzf F NJ AYyGSNBad Ay GKSANI O2YLJ yeQa LI NI
to contain inbrmation related to it.

After selecting and storing all relevant content to the profile, the user can evaluate the
collected media coverage in the analysis afféigure 19, 20)

Sentiment over time
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Figure 19: PUC2Znalysis Charts (1).
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- Nature & Environment

Figure 20: PUCZ&nalysis Chart®).

The user can click on the charts and see the relevant content behind the bars ird@nill
feature to the individual articles. As new feature, a mdilicument summaryFigure 21)s
created and displayed through the same click.
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Summaries of all selected articles (4) hide

~
Nachdem der Konzern 2007 noch das teuerste Unternehmen Frankreichs und nach Shell der zweitteuerste Konzern Europas war, wurden seine Aktien im
vergangenen Dezember von einer kleinen Immobiliengesellschaft aus dem Bérsenindex CAC-40 gedrangt.
Briichige Grundlage EdF ist, anders als Areva, zwar nicht in der Existenz gefahrdet, doch der Stromproduzent steht ebenso vor grundlegenden Fragen.
Beide Sondermerkmale der franzdsischen Energiepolitik - der besonders hohe Nuklearanteil von 75 Prozent der Stromproduktion sowie ihre Umsetzung durch groe
Staatsunternehmen - geraten an ihre Finanzierungsgrenzen.
Schwere Managementfehler wie der Kauf einer wertlosen Uranmine in Namibia sowie die Selbstiiberschdtzung beim Bau eines finnischen Kernkraftwerks haben fast
zum Zusammenbruch gefiihrt.
Im finnischen Olkiluoto und im franzésischen Flamanville treten daher seit Jahren erschreckende Bauverzégerungen und Budgetiiberschreitungen auf.
Zu lange weggesehen Die staatlichen Verwaltungsrite sahen jahrelang weg oder lieBen sich blenden, wenn die langjahrige Vorstandsvorsitzende Anne Lauvergeon
(-Atomic Anne®) in ihrer energischen Art die Plane vorstellte.
Die ldngst abgeschriebenen 58 Nuklearreaktoren des Landes stellen jedenfalls kostengiinstig Elektrizitdt her.
An anderer Stelle hat die 6ffentliche Hand wiederum Mittel blockiert, wenn sinnvolle Investitionen anstanden.
Strompreiserh&hungen blockierten sie, um die Kaufkraft der Franzosen zu schonen.
W

Nie franzdisische Fnersiewirtschaft ist 711 Recht stolz darauf. weiteehend CO?-frei 7u sein.

Figure 21: PUCRAulti-Document Summary.

The influencer sectiorfFigure 22)shows twitter content from the household appliances
domain. The user can rank the influencers according to several metrics: the MULTISENSOR
influence score, the number of tweets, followers andmber of people following are
available.

Influencer meta data

The influencer score indicates how influential a user is in a social network, which relates to the number of his/her followers and how often these followers share that user's content. The

higher the influencer score is the more influential is the user,

Image™ Username ~ | Name ¥ | Influence ¥ Tweets ~ | Following ~ Followers
Tip_Lina7a0 Lina ar 20362 339 511
95Gardner Rosalinda Gardner B2 19022 353 524
auld1976 Auld Pearl BT 18142 322 aTe
delcie_ms Delcie Ahumada B2 20623 371 560

Figure 22: PUCKhfluencer Meta Data.

Also, the user can evaluate communitigsgure 23active that day through an interactive
network chart.
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Communities by mentioning
Dots represent twitter users, users are linked through mentioning. The more a user is mentioned by other users, the more edges target this zpecific user. Dot sizes are calculated accordingly.

Naote: thiz chart only shows communities of the current day. It tends to grow a little during the day.
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Figure 23: PUCZommunity Network Chart.

2.2.2. Evaluation Setp

As already laid out for Pilot Use Case 1, we focused on summative evaluation in this final
evaluation round, which means that the usefulness and usability of the services and tools
delivered by MULTISENSOR in general stodddns. Less emphasis was qdd on the
qualitative aspects of the displayed results.

Since the exploitation plans for the media monitoringe case foresee a mostly modular
exploitation of individual features, we understood the final MULTISENSOR PUC2 prototype
as a whole to be a demmstrator for the implemented technologies and workflows rather
than a standalone platform. As argued in earlier deliverables, players in the media
monitoring market tend to have rather complex and intricate production processes and are
unlikely to exchang their production system for another readily. Modular integration of
individual services has a much higher chance of being a marketable approach than trying to
establish a new standlone system.

The evaluation scenario reflects this modular thought armmksd not put emphasis on
evaluating a complete and a#hcompassing workflow. Rather, we were interested in seeing
how the results MULTISENSOR delivered would be accepted at the different simulated
points ofa nearreaklife workflow.

Just like before, theevaluation was conducted through thir&loud interviews as well as
remote evaluation sessions and harnls evaluation during the ¥ Open User Day in
Barcelona in September 2016. In total, this third evaluation round consisted of 19
participants, out of with 63% had a media monitoring background and the remaining 37%
of participants were users with a general interest in the media monitoring results as
potentially delivered by MULTISENSOR. Some of the evaluators were members of the
MULTISENSOR User Group.
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2.2.3. TaskRelated Evaluation

The users were presented with a neaaltlife set of tasks that depict important steps in the

daily workingroutine of a media monitoring employee. Testing users were asked to make a
free query in the search section witlearch terms from the household appliances domain,
F2NJ SEFYLXS (2 aSIENOK F2N aSySNEHé& O2yadzyLdi.
repository. In the following, users were required to select a number of relevant articles for
an imagined household apphces customer while assessing the relevance of the articles
using the tools and services provided by the MULTISENSOR interface, such as
summarisation, translation, sentiment etc. Having completed their selection, the users were
asked to move on to the atysis section and assess the usefulness both of the displayed
charts and the multdocument summarisation tool behind them. In a third part, the
evaluators switched to the influencer section in order to look for the most important
household appliances ilnfencers and networks.

The complete questionnaire for PUC2 evaluation can be viewed in appendix B.1.
a) Search Section / Single Results List

Though not evaluated by a dedicated question in the questionnaire, the semantic search
with its multHlingual resus received praise from several evaluators:

G¢KS aSYFryiAaoOo aSHNOK Aa @OSNE 3JI22R | yR ¢2d
G{SYFYyGAO aSIFNOK Aad AYLINBaaAirgSoé
The complete user comments can be viewed in appendices B.2 and B.3.

When evaluating the provided features for fastgata curation, the summarisation stood
out with good results just as in the previous evaluation rounds. The feature received 74% of
affirmative answers when asked about its usefulness; 68% of the users attested the
extractive summarisation to have adequageality to speed up the article selection process.
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Strongly Disagree  Neutral Agree Strongly n/a
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Figure 24: PUCEXxtractive Summarisation.

When compared to extractive summarisatiffrigure 24)the new feature offering keyword
based summarisatiofFigure 25yeceived slightly weaker feedback, witlevertheless 60%

of participants agreed or strongly agreed that the resulting summary adequately mirrored
the content of the article from the client's point of view. Since this feature was only recently
integrated and tested for the first time, slight ushty issues in the interface may have
lowered feedback for the keyworbdased summarisation.

50%
40%
30%
20% u Adequate
- I I I
s I o N
Strongly Dlsagree Neutral Agree Strongly n/a
disagree agree

Figure 25: PUCKeywordBased Summarisation.
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Evaluation feedback for the translation featu(Eigure 26)has improved compared with
previous evaluations, and5% of the users found the integrated translation to be a useful
tool that helps to quickly assess the relevance of an article for a media monitoring client and
get a first grasp of its content.

50%
40%
30%
20% m Useful
- l l
0% T T T T T -_\
Strongly  Disagree Neutral Agree Strongly n/a
disagree agree

Figure 26: PUCZranslation.

For the three context features in the article results list, namely the display of the detected
entities, categories and sentiment, we asked the users if these wssful for quickly
selecting relevant content.

50%
40%
30%
m Entities
20% m Categories
u Sentiment
10% -
0% -
Strongly  Disagree  Neutral Agree Strongly n/a
disagree agree

Figure 27: PUCZontext Information.
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While their relevance in a broader media monitoring work context had been affirmed in the
previous evaluation rounds, all features received mixed results now. 58% of the participants
determined the sentiment to be useful for quickly deciding on the relevancanddrticle,

while feedback on entities and categories scored with 47% and 48% on the positive side. All
three features were evaluated a second time in the analysis section, where the analysis
charts provided more condensed information for the set of &8cselected by the client.

b) Analysis Section

Having completed their article selection, the evaluators were asked to go to the analysis
section of the PUC2 interface and assess the displayed content. We asked thenchhtts

in the analysis sectioprovided helpful information about the article selection. The charts on
display showed the extracted named entities, split per persons, companies/organisations
and locations, as well as a chart with the article categories and the sentiment of the articles
over time.

70%

60%

50%

40%

30%

u Helpful Information

20%

10%

o — _ \

Strongly Disagree  Neutral Agree Strongly n/a
disagree agree

Figure 28: PUC2: AnalySikarts.

89% of participants found the displayed content to be helpful and releygigure 28)
Comparing these numbers with the lower results for the same extracted information in the
single results list, the chartvaluation result suggests that the users perceive a higher value
in automatic dashboard creation than in displaying the extracted information in the data
curation process.

The users were asked to click on the interactive analysis charts in order to seslitdewn
effect and to create a mulilocument summary. The latter feature had only recently been
integrated and was the first time in a user testa fact that is mirrored in the evaluation
results. While 52% of the users agreed that a feature like wWould be useful in an analysis
context, we received a lot of feedback with hints for improvement and new requirements
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that users would like to have for this kind of feature. All user comments can be viewed in
appendices B.2 and B.3. However, here we @néshe most relevant on the possible
improvements on multdocument summary.

G¢CKA&A Aa | yAOS ARSI F2NJlylrfeatad 126S0S

seems that the system only chooses the first few sentences of every article. | would
prefer to have a list display instead of a text block, as the relations between sentences
become unclear. This list should contain e.g. the sentences with the highest
sentimentality or the most relevant statement otherwise. It should be ranked and

offerthep@a aA0Af AG& (G2 RSaAStSOG ANNBESQOlIyld AyT

GL g2dz R vy 2 idocNEm&ry initisSormadhsiead, | would like it to
focus on similarities and differences between the articles and | would prefer a list of
odzf £ SO LRAY(GadE

G. I &aa Ol fdoddideallbktkh® suin@aryneeds more structure. It would be
good to focus on the main statements of the articles and always mention the source
of the information. | would like to see contrasting and overlapping information
visualised. Quotes might alse interesting. Like in the keywoeldsed

adzYYEFNRaAlFGA2y>S @2dz aK2dzZ R LINRolofeée KI@S

31% of the evaluators denied that the medtbocument feature would be of use to them in

the current form, mostly because of unstructuredsplay, but also because of different
wishes for the content of the muldocument summary(Figure 29) Due to this user
feedback and in order to increase acceptance, the summary tool was adapted after the
evaluation to display paragraphs rather than attiebock.

50%

40%

30%

m Useful

20%

10%

o I —

Strongly Disagree Neutral Agree  Strongly agree  n/a
disagree

Figure 29: PUC2: Mulbocument Summarisation
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Summed up, it can be said that in order to make raddicument summarisation usable in a
product context, more emphasis needs to be placed on a-frgmdly display of the
resulting information, t&ing into account the particular information interests of the readers.
The widely positive reactions to the idea of having automated rudtument
summarisation within a tool is however encouraging to proceed with the development of
this idea.

c) Influencer Section

In the third part of the evaluation session, the users were directed to the Influencer Section
of the PUC2 interface. In here, they were asked to identify the most important influencers
for the household appliances use case using the MULTISEINfi{@Rce score and other
established metrics displayed along with them. A very high number of 89%of testers found
the influential user information to be a useful 