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Abstract. Today, more and more open data statistics areighmgol by
governments, statistical offices and organizatiies the United Nations, The
World Bank or Eurostat. This data is freely avaiélahhd can be consumed by
end users in interactive visualizations. Howeveddi@onal information is
needed to enable laymen to interpret these statistiorder to make sense of
the raw data. In this paper, we present an appré@ctombine open data
statistics with historical events. In a user irded we have integrated
interactive visualizations of open data statistiith a timeline of thematically
appropriate historical events from Wikipedia. TleEn help users to explore
statistical data in several views and to get relaeents for certain trends in the
timeline. Events include links to Wikipedia artislevhere details can be found
and the search process can be continued. We hanucted a user study to
evaluate if users can use the interface intuitiviélyelations between trends in
statistics and historical events can be found &anders like this approach for
their exploration process.

1 Introduction

Nowadays, a mass of open data statistics is aV@ifedm providers like Eurostat, the
United Nations or The World Bank. Eurostat for epdgroffers about 4,500 different
statistics with a wide topical range from Generad &egional Statistics, Economics
and Finance, Population and Social Conditions, dtrgu Trade and Services,
Agriculture, Forestry and Fisheries, Internatiofiedde, Transportation, Environment
and Energy or Science and Technology.

Visualization software on the Web, such as Gapmifig2], makes use of these
statistics and presents them in interactive graplite diagrams or maps. Users, from
laymen to politicians, can explore the data and frends and correlations in order to
“easily improve their understanding about the car@ociety™.

However, statistics - even interactively visualizeare not self-explanatory. They
reflect trends for a statistical indicatavial in a certain time perioduvher) and for
various countrieswherg. But, these trends often base on or are relatecettain
events in the topic of the statistic. From a uspegsspective, one can askythere is

Inttp://www.gapminder.org/faq_frequently_asked_cjoest



a certain trend. Which influential factors leadthe trend shown in the statistic or
may be related? Additional information, topicalblated to statistics, can help users
to interpret them, get background information ametshwhere to continue in the
search process.

We have created a prototype user interface thatsgaccess to thousands of open
data statistics from The World Bank, Eurostat amgh@inder. Users can interactively
explore these statistics in different diagrams amp views. Additionally, for the
Gapminder statistics, we aim at finding topicaated historical events to present
them in a timeline.

However, there is not much meta-information abbetgtatistic except the title or
sometimes a category. Using only keywords fromtithe leads to very few results
when querying related information like historicaleats. Therefore, we use a query
expansion method based on the Wikipedia and theeBBpcorpus to expand a search
query with additional related terms based on thestic title. Statistical visualizations
and a timeline with the related events found aea tinteractively connected in a user
interface to let the user explore relationships a&mglanations for trends in the
statistic. Groups of events found with query expamsan be hidden or revealed with
facets. In a user test we evaluate if users are #@bluse the prototype for the
exploration of statistical data and related infotiora

Section 2 gives an overview of related work. SecBopresents our approach for
the combination of open data statistics and tolyicalated historical events. Section
4 presents a user study to examine the exploraeaych process. We discuss the
results and conclude in Section 5.

2 Related Work

A lot of different data providers give access t@omlata statistics with focus on the
world development, e.g. the United Nations, Eutosta The World Bank. Most
datasets contain information on a statistical iattic (often with several dimensions)
for countries over time. Gapminder for example aggtes data from several
providers and offers about 500 different indicatimrsabout 200 countries and with a
temporal coverage beginning from 1800 AD till tod&pme of these data providers
have recently also developed web-based visualizatols for their statistical data.
Most of these web applications use maps and linedbarts to show indicator
development over time and for different countri€&apminder uses a different
approach and shows two related indicators in ateypddt. Similar to statistical
software for scientists, such as SPSS, STATA avrig, can see correlations between
these indicators. Gapminder additionally uses amation to show the development
of correlation over time for all countries of thend.

For the semantic modeling of events in RDF a nundbentologies is available,
e.g. EVENP, LODE [24], SEM [8], EventsMEtand F [23]. A comparison of such
ontologies can be found in [24]. Furthermore, thexist ontologies and systems for
the annotation of events in the timeline. Gao & téurfi7] make use of ontologies not

2 http://motools.sourceforge.net/event/event.html
3 http://www.iptc.org/site/News_Exchange_Formatstis®iL-G2/



only for the semantic markup of events, but alsop tfee modeling of timelines,
relationships between events and for the annotatfoevents of different timelines.
Therefore, not only events can be referenced inLihked Data Cloud, but also
relations and annotations. In a web-based interfasers can search for geological
events with a high impact such as earthquakesatsisnand volcanic eruptions, can
analyze relationships and make connections bettwsn with annotations.

The simple representation of events in timelings loa implemented with various
web-based tools such as SIMH Bvidgets. The use of timelines can cause user
interaction difficulties, for example, if too mamywents are visualized and the user
loses the navigational overview [16]. Kumar et[&4b] propose a theoretical model
for timelines on the storage and presentation laytr levels like content, operations,
browsing and editing. An example implementatiorthdg$ model allows the creation,
visualization and browsing of bibliographic metadatifeLines [21] utilizes the
arrangement of several timelines in one view. aoépersonal records, either flat or
hierarchic, can individually be selected by buttamstrees to give an overview or
discover relationships. Other complex timeline wifations like Semtime [14] or
Sematime [26] display in a similar fashion seveatatked timelines with additionally
depicted time-dependent semantic relations betwsamts. Advanced interaction
techniques include hierarchical filtering and natign like zooming or expanding
sub-timelines. Sense.us [9] is a web-based viatadiz system with an emphasis on
the social and collaborative aspect. Users careshiaualizations, e.g. a chart of US
census data, and can discuss and comment on diffstates of the visualization.
Bookmarking ability of different states and grapthicannotation tools allow
annotating and discussing certain data pointsesds in statistical visualizations in
order to make sense of the pure data. ChronoViis[@]system that uses the timeline
metaphor for the simultaneous display of multipdé¢éadsources such as video, audio,
logs, sensor data and transcriptions. Also herersusan add annotations with a
digital pen and use them as anchor links. Aignexl.gf2] give a systematic overview
of visualizing time-oriented data based on categion criteria on the time, data and
representation level. They emphasize open probkmasfuture work like multiple
views of time-oriented data and their coordinatibnthis sense, some case studies
exist which use Multiple Coordinated Views [28]tefnporal and other visualizations
in domains like climate data [25] or medicine [Ljmelines are linked to other views,
so that selecting data in a timeline highlightsadatother views or vice versa.

The search for relationships between pieces of rimftion in different
representations can be described by the model ploEatory Search [17]. Multiple
iterations with cognitive processing and interpiietaof objects over various media
like graphs, maps, text and video is needed. Ther Ugms to spend time
“scanning/viewing, comparing and making qualitatjuegments” for the result of
“knowledge acquisition, comprehension of conceptskills, interpretation of ideas,
and comparisons or aggregation of data and coricgpts Also, timelines can be
part of an exploratory search process, for examplejse the time component to
explore research articles in a timeline view [3].

Query expansion is used to expand a search qudty additional terms like
synonyms, related terms, or methods like stemmingpelling correction. For very

4 http://mww.simile-widgets.org/timeline/



short queries this can increase the overall reghla search, and more relevant
information objects can be found [27]. Query expambased on thesauri, ontologies,
co-occurrence analysis or other knowledge sour@e tbeen utilized in digital
libraries of different domains like e.g. the soalences [18] or the medical domain
[13]. Also, the Wikipedia corpus has been used database for this purpose [19].

3 System Prototype

We have created a research prototype the visualization of open data statistics and
related events. In the following, we will descril® the visualization of statistical
data in several views, (2) the retrieval and vigadibn of related historical events.

3.1 Visualization of Statistical Data

The web application is implemented in PHP and thsialization and interaction
component is realized with HTML5, the canvas eleh@rd JavaScript (based on a
previous prototype presented in [12]). We have grdted statistical data from
Eurostat, The World Bank and Gapminder. The Eutodtdaset contains 4,545
indicators, The World Bank 3,566 and Gapminder 498.

Because the prototype already contains about 8g&@fstics from different
providers, it is difficult to provide an overalldrarchical categorization. Therefore,
the web application provides a query interface dearching statistics by title. The
user can enter keywords and an autocomplete fundtibially suggests matching
statistics. By clicking on the link the indicateréhosen and instantly visualized.

Similar to existing solutions, the statistical dé&adisplayed in various graphical
views: a map, a bar chart and a line chart (seer€&ity).

On a Google map, indicator values for all differeountries and a given year are
visualized as circles of different sizes and coldrghe country location. The values of
the indicators are visually encoded in two dimensio(1) the higher the indicator

value, the greater the circle radius, (2) the highe indicator value, the more the

color shade goes into the red spectrum, low indisatalues are encoded with bluish
tones. This way, the user can instantly see whagk twalues are clustering. For

example, for the indicatdfertility, one can see at first glance that in 2011 stillemo

children per woman were born in Africa than in Epgo The map has standard
interaction facilities like zooming and panning,the user can browse to the region of
interest.

The bar chart shows indicator values for each eguahd a given year in
descending order. Countries with high values atbetop, countries with low values
are at the bottom of the list. As 200 countries lasted, the user can scroll the list.
The width of the horizontal bars allows seeing atiéhces between countries
instantly, so the users can compare if there akg small or big differences between
two countries in the list. Similar to the map, trers are color-coded, so one can see
instantly if countries have higher or lower valtiesn the Median.

5 http://opendatastatistics.org
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Fig. 1. Prototype with statistical visualizations andradiine with related events for the statistic
“Children per woman (Total fertility)” from Gapmied. Hovering the mouse over the data point
United Kingdom — 1921 scrolls to and highlights mtgefor the same year in the timeline.



Next to the bar chart, there is a line chart thaives the distribution of indicator
values over time. Users can select a country flmerchart legend or from the overall
filters which results in the line showing up in theph. Hovering with the mouse
over a data point shows time, country and valuthattop of the chart. Lines are
color-coded similarly in the legend and in the grap

At the top of the page, there exists a control pdoe filtering all views
simultaneously by one or several countries andaa. y&rom a list, users can select
individual countries which are color-coded accogdio countries in the line chart. In
addition, there exists a slider for selecting thary This way, the selected year for the
map and bar chart view can be chosen and the asdsrowse through the time. With
a play button all views can be animated to show étatthe actual year.

3.2 Retrieval of Related Historical Events

A goal in this paper is to retrieve and displaytdrical events that are related to a
statistical indicator and therefore, link the feliog two datasets:

1. The Gapminder dataset includes 498 different sizdisindicators. This dataset
is maintained regularly, topically well chosen, lides many data sources and
covers all world countries with a wide temporal e@age from 1800 till today.

2. The historical events dataset is based on a daédbas holds a large collection
of historical events extracted from Wikipedia [1&)d can be queried via an
APIS. It has been shown that machine learning withufest from DBpedia is a
feasible way to achieve an automatic classificabbnhe extracted events into
categories [11]. The outcome of the effort was taskt with about 190,000
historical events covering different languages aimtluding category
information. The data subset used in this papetagus 37,859 yearly English
events from 300 BC to 2013. An important requiretmenhat both datasets have
a focus on years as a temporal reference unitis@tat indicators are resolved
for years; historical events are chosen by the péilia community as an
important fact for a year’s history.

The statistic title or its category only provide akeinformation for the retrieval of
related events. For example, querying the histbritatabase for the statistic
“Children per woman (total fertility)” with the keyord “fertility” leads to O results.
The query has to be expanded with strongly relatattepts to find more events and
to get a higher recall. For “fertility”, concepiké “contraception”, “birth control”, or
“syphilis” must be found to retrieve historical ewe that have an explanatory
character for trends in the statistic. The two dstarces are connected in the
following way (see Figure 2):

Step 1 For each of the Gapminder statistics, the t&l@rieprocessed by removing
units and stop words/characters.

6 http://www.vizgr.org/historical-events/
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Fig. 2. Process steps to retrieve related events for iatgtat

Step 2 Based on the preprocessed title, the Wikipedi&ig\ueried for an article
page with a matching concept. We inspected theltpearch results and manually
selected the semantically best fitting page forhestatistic. As a result, we got a
mapping to a chosen Wikipedia article for eachistaal indicator. All in all, this
includes 144 distinct articles, as some of theisties belong to the same Wikipedia
concept (e.g. to the Wikipedia article “Developmeaid”). Because statistic titles
from Gapminder are really short, we decided to raipselect the Wikipedia article
to guarantee a well-chosen concept with balancegepties of abstractness level,
size, number of links etc.

Step 3 As a next step, we want to find related concéptshe mapped concepts.
Therefore, we have implemented a web sefvibat returns related concepts for an
input term. The service queries infoutlinks fromKipgedia via the Web API as well
as broader/narrower terms and category informdtiom DBpedia [4] via SPARQL
endpoint. For each concept, the semantic related(®R) to the original term is
computed. For doing so, we use the Normalized Gobigtance (NGD) formula [5],
but instead of taking hit counts from a search eeagive use hit counts from the
Wikipedia full text search.

7 http://www.vizgr.org/relatedterms/



Semantic relatedness is then computed with theviitig formula:

_ logw(max(A, B)) —log,0(A U B)
log1o(W) —logso (min(A, B))

A: Number of full text search hits in Wikipedia fooncept one

B: Number of full text search hits in Wikipedia fooncept two

A U B: Number of full text search hits in Wikipedia fooncept one AND concept
two.

W: Number of articles in Wikipedia.

In a separate evaluation with evaluation datasatduded in the sim-eval
framework [20] we found that this approach achiesefpearman correlation up to
0.729 for human judged datasets and P(20) up ®1d@ semantic relation datasets.
We use all concepts with a SR > 0.3 as keywordsh®ifollowing step, which filters
very broad or non-related concepts. This way, welcca@ompute 77,202 related
concepts for 498 statistics with on average 155vkegts per statistic.

Step 4 In the last step, we query events based on tmeegts found in the
previous step. In detail, we query the Historicaéits-API for all events that include
at least one of these keywords in the event dagmipnd lies within the time interval
of the statistic. For all 498 statistics, queryimigly the Wikipedia equivalent for a
statistic returns in sum 8,450 events, which means&verage about 17 events per
statistic. Using the presented approach for qu&pamsion, for all statistics in sum
137,921 (not distinct) events are returned, whidkans on average about 279 per
statistic. Based on the returned events a timetineuild. To illustrate the different
steps, we present two examples related to theségidlity andearthquakes

Example“Fertility” :

The title of the statistic from Gapminder in thesfiexample is “Children per woman
(total fertility)”. The title was mapped to the Vifledia concept “Fertility”. Querying
related concepts returns 61 keywords with an SRevdligher than 0.3 (compare
Table 1). These keywords were then used to quenHiktorical Events-API which
results in 22 matching events.

Example“Earthquake”:

The title of the statistical indicator in the sedoexample is “Earthquake - affected
annual number”. For this statistic, the Wikipediéicke “Earthquake” was selected.
132 related concepts were returned with an SR vhigbher than 0.3. For these
keywords the Historical Events-API returned 1,008rgs.

3.3 Visualizing Related Historical Events

Below the area that visualizes statistical datacmllable timeline shows queried
historical events in a timeline (see Figure 1, bottom). The individual events
consist of a date, keywords, a description andyd#ilable, a thumbnail. Links in the
event description allow browsing to Wikipedia dd& and to read details there.



Table 1. Top 20 Wikipedia concepts including values for aatit relatedness for “fertility”
and “earthquake”.

Links for Fertility SR Links for Earthquake SR
Fertility rate 0.714  Tsunami 0.693
Total fertility rate 0.657 Seismic 0.651
Infertility 0.638 2011 Tohoku earthquake and tsunam 0.584
Sperm 0.622 Seismology 0.581
Crude birth rate 0.590 Epicenter 0.572
Contraception 0.588  Aftershock 0.566
Fertile 0.577 Disaster 0.554
Fertilization 0.576 2004 Indian Ocean earthquake 549.
Gestation 0.572 2010 Haiti earthquake 0.543
Uterus 0.571 1906 San Francisco earthquake 0.529
Fertility clinic 0.561 Northridge earthqual 0.523
Ovary 0.559 Volcano 0.521
Menstrual cycle 0.558 Megathrust earthquake 0.518
Menopause 0.552  Subduction 0.512
Pregnancy 0.544  Seismologist 0.510
Endocrinology 0.535 Natural disastt 0.507
Fetus 0.535 Landslide 0.502
Fecundity 0.533 Foreshock 0.496
IUD 0.513 Mercalli intensity earthquake 0.491
Sperm count 0.512 1755 Lisbon earthquake 0.489

Events for a certain keyword can be filtered witbetect box above the timeline. The
line chart that shows the indicator distributiorentime for certain countries and the
timeline are linked by a brushing-and-linking megisan. When a user brushes over a
data point in the line chart, the timeline autowwety scrolls to events from the same
year and highlights them with a yellow backgroundioe versa.

4 User Study

We have conducted a user study to examine theanfmitpresearch questions:

» Can participants use the interface intuitively?

* How do users normally search for additional infotiova of trends in a statistical
indicator?

» Can our approach of showing related historical e/éma timeline help users to
find interesting background information and stagtirpoints for further
exploration?

*  Which advantages and limitations does our apprbask?



4.1 Method & Participants

The participants were asked to carry out a sedsKs in the prototype and to fill out a
guestionnaire after each task with their actionsfopmed, results found, time
required, experienced difficulty level and commefisst, the users could familiarize
themselves with the environment for 5 minutes. Afitat, they had to complete three
different tasks. Finally, the users were askedualuate the pros and cons of our
approach and to assess the overall scenario. Thp gif participants included eight
male researchers and one female researcher, agedi@{mean: 31 years). All had a
graduate degree in computer science like Mastesiroilar. The participants were
asked to rate their experience in dealing with Wwebed search on a five-point-scale.
The rating was 1.56 (“very good”) with a standaedidtion of 0.73.

4.2 Task & Questions

The participants had to handle the following tasksl answer questions in the
guestionnaire:

1. Fertility trends across countries

Briefly describe the development of fertility raiesthe United States of America and
in the United Kingdom from 1921 to 1940 as showrtha line graph (a). What are
the values for each country in the years 1926 1id)1937 (c)?

For task 1, the users had to write down the respams text field, answer how
long the process took, assess as how difficultdbk was perceived on a five-point-
scale (2=very easy, 1=easy, 0=normal, -1=difficillvery difficult) and were asked
to give comments and suggestions.

2. Causes for the decrease in fertility after 122@ after 1960 in the US and in the
UK

(a) Find possible reasons for the decrease ofitigiiti the United States of America

and in the United Kingdom from 1920 to 1940. (bhd-ipossible reasons for the
decrease of fertility in the United States of Amariand in the United Kingdom in
1960. Try to find information outside the given fmtype using other sources, e.g.
Google. Do not spend more than 5 minutes for eabtask (a) and (b).

For task 2, the users had to record the searcls,stiep total time, the relevant
information sources and a confidence score fois#ech result on a five-point-scale
(1=very unsure, 2=unsure, 3=normal, 4=sure, 5=wemg). Furthermore, similar to
task 1, they had to assess the difficulty and cgitd comments and suggestions. For
this task, the timeline has not been visible inlthdo prevent any influences on the
user. For task 3, the participants could then shfthe user interface and activate the
timeline with a GET-Parameter in the URL.

3. Usage of the timeline

Analog to task 2, please find potential causesontexts for the decrease in fertility
rates in these countries from 1920 to 1940 and fi®@®0 based on the historical
events displayed in the timeline and describe thaefly.



For task 3, users had to write down the responset@xt field, enter a confidence
score as in task 2 and to assess the difficulty emdld give comments and
suggestions as in tasks 1 and 2.

4. Comparison and evaluation of the two methodmftasks 2 and 3 and overall

results

Please evaluate the overall scenario:

* What are the pros and cons of both search metlwwdkd application scenario?

* Which search strategy would you favor for the giapplication scenario and
why would you do so?

» Was the integrated user interface including thelgial view of information of
fertility statistics and historical events in a élime helpful for answering the
questions on the decrease of fertility after 199&0lin both countries?

The overall scenario could be rated with a fiveapaicale (2=very helpful, 1=helpful,
O=normal, -1=not helpful, -2=not helpful at all) dcarwe left room for general
comments, suggestions and criticisms.

4.3 Results

After the participants had made themselves familidin the user interface they could
all (n=9) solve task 1 successfully. The average texposure for sub task (a) resulted
in 74 seconds, while answers for the country sfeei@lues (b) and (c) took on
average 16 seconds (compare Table 2). Participatad the difficulty level of the
task on average with “easy” (1.00). Task 1 showed the user interface could be
easily adopted by users for filtering and read-pffocesses without further
explanation. Nevertheless, some points of criticeamd improvement were given in
terms of better scrolling functionality in the carynlist, more precise handling of the
sliders, better highlighting of the selected coiastr more distinguishable colors and
zooming functionality in the line chart.

For task 2, the participants recorded 30 querysstephe questionnaire to find
possible reasons for the decrease of fertilibhan tS/UK between 1920 and 1940 (a)
and from 1960 (b). The majority of users used Geod3 times), followed by
Wikipedia (6 times). Solving task 2 took 122s/1p8s identified reason. Users stated
Wikipedia (10 times) and other websites (18 timas)sources of information. On
average, the participants had a normal confidencthé information found on the
Web (3.19/3.29). The average difficulty level a§k&2 was evaluated with “difficult”
for (a) and “normal” for (b).

In task 3 the participants were faced with the sgoestions as in task 2, but now
could enable and use the timeline in the userfaxterto find possible reasons. For the
decrease in fertility from 1920 to 1940 in the UBK/ participants named, e.g., nine
times the event1921 - Marie Stopes opens the first birth contdatic in London,
England’, five times World War | and Il (from several events) or two times
“1930/07/05 - The Seventh Lambeth Conference ofcangChristian bishops opens.
This conference approved the use of artificial tbicontrol in limited circumstances,
marking a controversial turning point in Christiatiews on contraceptiohOne user



Table 2. Summarized Results

Task 1: Fertility trends across countries

ne

Successful responses Time Difficulty
needed level
a) Trend from 1921 to 1941 9/9 74s Jeasy”
b)/c) Values for 1926 and 1937  9/9 16s (1.00)
Task 2: Causes for the decrease in fertility aft82d and after 1960 in the US and in t
UK
Query steps| Relevant | Confidence| Time Difficulty
sources needed per | level
reason
a) From 1920 ta 12x Google;| 12x “normal” 122s “difficult”
1940 3x different (3.19) (-0.50)
Wikipedia; | sources; 4x
1x general | Wikipedia
knowledge
b) From 1960 11x Google} 8x different | “normal” 118s “normal”
3x sources; 6x | (3.29) (-0.25)
Wikipedia Wikipedia
Task 3: Usage of the timeline
Potential reasons Confidence Time Difficulty
needed per | level
reason
a) From 1920 tg 9x: Marie Stopes opended | “sure” 58s “normal”
1940 first birth control clinic in (3.67) (0.39)
UK in 1921; 5x: World War
I/1l; 2x 7th Lambeth
Conference; 1x: normal
development for
industrialized countries
b) From 1960 8x: FDA - Approval and | “sure”
usage of oral contraceptive| (4.17)
pill; 2x: baby boom ends;
1x: Vietham war;

stated that a decrease in fertility is normal fodustrial countries. For task a) the
participants were confident for possible reasosaré”, 3.67).
For the decreasing trend from 1960 the users statgd eight times1960/05/09 -
The U.S. Food and Drug Administration announces ithaill approve birth control
as an additional indication for Searle's Enovid, kimg it the world's first approved
oral contraceptive pill', two times “1958/12/31 - Based on birth rates (per 1,000
population), the post-war baby boom ends in thetdéhBtates as an 11-year decline
in the birth rate begins (the longest on recordhat country). or one timeVietnam
War (from one event). For task b) the participantseveonfident in having found



possible reasons (4.17, “sure”). The task neededes®nds per reason and was
perceived as “normal” (0.39) difficult on average.

For task 4, users could first compare “search enviteb” (task 2) and “search in
the prototype” (task 3). The web search was adgaatas to the users in terms of
using familiar systems (Google, Wikipedia etc.)vihg access to all kinds of
documents, sources and contexts, the possibiligptopare the resulting information
and the control of the search process. The disadgas reported were the heavy-
handed search methods to find the relevant docuwneergources, the time consuming
process, additional search steps, no single ansfeersomplex questions, a lot of
irrelevant information and the problem of how tartslate the information need into a
search query when no starting point is given.

For the search in the prototype, the participattsssed as pros that they have
found the results faster and could see them djre@&lrthermore, they assessed
positively the single point of search as well as ititegrated search environment and
the synchronization between line chart and timelihe contrast, they qualified
negatively that the search quality in this systepehds on the used data sources and
that only Wikipedia documents were offered but rmemtific studies or other
information.

Seven participants would initially prefer the pryfme from task 3 to get an
overview over a topic and to get results quicklpm® participants stated that this
information was enough; most participants explaintdt they would use the
prototype for a quick overview and then use the welorder to get reliable and
guotable data or for verification of the resulttask 3.

The participants evaluated the search in the pmptottendentially as helpful,
which became apparent in the average value of ('B€Ipful”). This was also
stressed, although with constraints, in the texéwalluation. One participant thought
the prototype to be convenient only for easy qoestibut not for complex issues in
the social sciences, other users wished more dataes.

5 Discussion & Conclusion

The conducted user study gives first hints thatcthrabination of numerical statistical
data in different views and related informationeligvents in a timeline in a single
user interface can be fruitful. Participants webdeao use the interface intuitively
without further instructions. The results of taslst®ow that participants search for
related information of trends in statistics withas#h engines like Google and
Wikipedia with a combination of what, when, and wh&eywords. It can be seen
from the confidence values that the users wereident about having found related
information. On the Web, they have access to altl&iof documents, but it was a
time-consuming process and a lot of search stepe weeded. Our prototype was
preferred for a fast overview as a single poinsedrch and a starting point, but, of
course, did not include all sources a web seargimerprovides.

For the user test, we chose the very complex ttfgitility” in contrast to less
complex topics like e.g. “earthquakes” (in a sesfseow many other diverse complex
aspects may have an influence on the indicatofludntial factors are difficult to



determine for a normal web search user, becauatedetoncepts and keywords are
not at hand. Table 1 gives an overview: While copteefor “fertility” are very
diverse, a lot of concepts for “earthquake” incluthe term “earthquake” with
combinations of different locations and dates. Thiakes it easy also for normal web
search, where the query instantly leads to the megcWikipedia article (e.g. for
“2010 Haiti earthquake”). In contrast, querying & aspects of fertility seems to be
a harder process. If one is lucky, search queikestertility 1920s United Kingdom”
(as performed by participants of our study) leadl@cuments were information and
explanations for one location and one time period mcluded. However, this
documents most times only provide very broad exilans for a concept and no
further detailed information or links. For examplr fertility users found a
document that contains information on the develagtnoé fertility in the UK for the
last century. Here, influential factors like botlond wars, economic depression (late
1920s) and influenza outbreak (after World War ¢ alescribed. However, the
document did not include any further informatiorioks. Instead, users have to copy
and paste keywords into a search engine. Our agiprio@s to take off the burden of
searching relevant keywords and querying relatddrimation. In this sense, we
computed related concepts and used these to cheegata source.

In the presented use case, we concentrated onothbimation of statistics with
historical events. Since these events are carefolgsen according to their
importance on a world history view by Wikipedia tsethey offer a good
compromise between importance, abstractness, caumot temporal coverage
(compare [10]). Of course, other similar data sesrcould be included such as news
articles from the Guardian Open Platféror the New York Times API However,
we found that these sources provide the majoritgro€les for the last three decades
and the query with keywords returns a mass of oallger important articles. Here,
further aggregation steps have to be applied. Bat ather related information types
can be queried with the computed concepts like péittia articles, web sites, studies
and surveys from which the statistics are generatetbos, images etc. Another
important aspect is that the search on the Weltladearch in the interface are not
complementary as proposed in the user study, mrswmn use links in the timeline
to continue with their web search.

At the end, it is always a trade-off between préagntoo much or too little
information, and carefully choosing important infation based on only
unsubstantial query information like statisticdifland related concepts), country and
time.

8 http://www.guardian.co.uk/open-platform
9 http://developer.nytimes.com/
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