FACILITATING READING THROUGH A THEME-DRIVEN

APPROACH

A Dissertation

by

JIE DENG

Submitted to the Office of Graduate Studies of
Texas A&M University
in partial fulfilment of the requirements for the degrof

DOCTOR OF PHILOSOPHY

December 2008

Major Subject: Computer Science



FACILIT ATING READING THROUGH A THEME-DRIVEN

APPROACH

A Dissertation

by

JIE DENG

Submitted to the Office of Graduate Studies of
Texas A&M University
in partial fulfilment of the requirements for the degree of

DOCTOR OF PHILOSOPHY

Approved:

Chair of Committee,  Richard Furuta

Committee Members, John J. Leggett
Frank M. Shipman, 11l
Eduardo Urbina

Head of Department, Valerie E. Taylor

December 2008

Major Subject: Computer Science



ABSTRACT

Facilitating Reading through a Theme-Driven Approachcéber 2008)
Jie Deng, B.S., Tsinghua University, China;
M.S., University of Nebraska at Omaha

Chair of Advisory Committee: Dr. Richard Furuta

Readers often encounter the need to explore a documigrior a specific point
of interest. We call the phenomena of approaching atnaernot for its entirety, but for
a thread of a particular topic, thematic reading. Pitessading tools and information
retrieval techniques provide only limited assistance to resadesuch a situation. Our
research centers on this phenomenon. We conductedtigatess on both human
behavior and machine automation, with a goal of bettestinge the requirements of
thematic reading.

To observe readers’ behavior and understand their exjpestave implemented
a reader’s interface with designs targeting the predicésdis of thematic readers. We
conducted user studies using both the system and Microsofl. Wée proved that
thematic reading is capable of achieving the goal of urateistg a specific topic, at
least to a degree that succeeds in topic-wise tasksal§dereached guidelines for
designing future reading platforms in major aspects such es, \navigation, and

contextual awareness.



As for machine automation, we investigated the potentialtomatically locate
thematically relevant excerpts. This investigation waspiied by the editorial
compilation of a textbook index. To increase the seamiiormance, we proposed a
two-step methodology which first expands the query wighaasion and then filters the
intermediate results by checking the term-occurrencgimpity. For query expansion,
we compared the query expansion with WordNet, morphologifiactions, and both
processes together. Our results show that in the xtooteour study, WordNet made
almost no contribution to the enhancement of recaklewexpansion with the
inflectional variants turned out to be a successful assential scheme. For the
refinement section, the results show that the proyictieck on the alternative phrases
formed after inflectional expansion can effectively iase the precision of the
previously acquired return results.

We further tested a different scheme — using sliding wind@ivdefining target
and verification units in the methodology. Our findingsowhthat the structural
delimitations (sentences and chapters) outperformechglidindows. The first scheme
was able to achieve consistently desirable resultsewind results from the second were

inconclusive.
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1. INTRODUCTION

Because people indulge in reading on a daily basis forusarieasons such as
recreation, study, or work, it is often unrecognized tieailing is a complex process,
more complex than the oft-assumed line-by-line scanniregpadéce of text. If we take a
few examples of reading under different circumstanees can see that it is important
first to clarify the “type” of reading within a given satdefining parameters. A museum
attendee, standing in front of the famous portrait of Mosa, reads the deliberation of
the light and shading, and even the nuance of an emibbionthe enigmatic smile. A
psychological therapist, professionally directing tbewersion with a patient, reads the
experiences and feelings of the patient and a possiblalcabhain that leads to a
troubled mindset. A college student, perusing the bookhef Old Man and the Sea
reads about the perseverance of the old man on the eeeeto bring back a big fish.

As we can see, reading is a very broad term, and hen@gue without certain
efforts at confinement. Our study falls into the genscalpe of studies about “reading.”
To identify the nature of reading that is under our ingasbn, we define the following
three parameters: the material, the reader, and trevibehFollowing that, we further
discuss the observations that have motivated our watkifen difficulties that readers

face if no assistance is provided.

This dissertation follows the style of tA&M Transactions on Information Systems.



1.1 The Material

Even from the few examples given above, it is appatet the object being read
could appear in many forms, such as pictorial, textuaéven as as transcendental as
thoughts. The material used in our study is uniform: dexduments. Furthermore, since
all our studies are carried out on a particular worktefdture, the book dbon Quixote
for simplicity we refer in the context of this diss#ion that the reading material is a
self-contained text entity. Nevertheless, the ideapmpose here are not confined to a
single book, and may easily extend to include multipled heterogeneous text
documents of different sources. The media chosen teemprethe text material is
electronic. Texts in electronic form, in comparisonexts in the traditional paper form,
are dynamic and fluid, which gives us the desired flexybilit regroup and reorganize
its content easily.

It is worth mentioning that a substantial amount oéaesh has been dedicated to
the examination of the physical comparison of readinth wegards to the two
presentation media — the paper and the screen — inspeatitgsf like page size and
resolution of the screen [Dillon 1994]. Our studies, howesten't fall into the general
scope of investigating the physical affordance of the medlithe effects introduced by
them. Our attention, by comparison, is focused on tikeot that is presented through
the media. The media, as the vehicle for carryingesinadmittedly and inevitably has
some effect on the reading process, but we try ourtbekicus not on the physical
elements of the platform, but instead on the infornmalagyer on top of it. We emphasize

the ways to explore the information, as opposed tortédia, and conduct experiments



to see what applications of information technology nmdlyyence the exploration of the
content at the user’s will.
1.2 The Reader

Reading of a text requires two levels of recognition: teeel of word
recognition, which deals with the transformation of visoages into perceived words
or the extraction of meaning from structured prose [Rumelt207]; and the level of
content recognition, in which readers grasp the contetiteofext to fulfill the purposes
of specific tasks. We target the second level readiag,reading at a behavioral or task
level, in our investigation. The readers are assumedet@advanced readers whose
purpose in reading is to exploit the content of the.t&though the level of word
recognition is an inevitable factor in all phases of tesidng, the concentration of the
reading in our studies is placed on the exploration ofdiméent, instead of the decoding
of the letter symbols.
1.3 The Behavior

There are many ways and reasons that people read a doc@iwtara [O’'Hara
1996] summarized the common reading goals referred to ititéhature into a set of
categories, including reading to learn, reading to sé&mrstver a question, proof-
reading, reading for enjoyment, and the like. In discusbiomy a text can be read,
Lunzer [Lunzer 1979] distinguished between four differelatysv receptive reading,
reflective reading, skim reading, and scanning. One singléing task may involve
many different ways of accessing the text. It wouldnygasssible to create an exhaustive

list of all the permutations of reading goals with theiougs ways to approach a text.



Among the many reading behaviors, our studies aim at orwfispgpe, a type that
Chorney termed “interactive reading” [Chorney 2005]: acpss in which readers have
control over the texts they read. In her visionhére is a magic tool, which she refers to
as a “reading wheel”, available to assist the readeavmate the text at will, readers are
encouraged to read not for a “linear narrative” but fomggoof interest, and are
empowered to shape and control the reading process byirggl@ed reading only those
parts of the text that are memorable or relevantémthnteractive reading is similar to
scanning, as defined by Lunzer, referring “more specifically lotat[ing] a piece of
information” [Lunzer 1979]. Interactive reading, or scannimgs been applied to many
reading purposes, as described by O’Hara. For instancBngeta learn may require “a
need to support...quick skim-based reviews of topics;” readingetrcls/answer
questions involves “the location of relevant bits of imation” [O’'Hara 1996].

Using a specific focal point, which we generalize asharhe,” as the pivot to
direct reading is, in fact, prevalent and observablbanréading process. For instance, in
literary reading, Iser [Iser 1972] pointed out, “the actiterweaving of anticipation and
retrospection” is one of the basic elements of theirg process. The reader constantly
searches for the connections between the fragméhfth all literary text, then we may
say that the reading process is selective, and the @dtExkt is infinitely richer than
any of its individual realizations.”

The concept of interactive reading or reading them#tigahklso well recognized
by many other scholars, who have addressed the topic wamgus metaphors. In

discussing the pragmatic and cognitive dimensions of fiteesding, Vipond and Hunt



[Vipond and Hunt 1984] proposed three types: point-driven,reviibe reader is
concerned to find out the overarching value or beligheftext; story-driven, where the
readers emphasize plot, character, and events; asunation-driven, where the text is
surveyed for its information content. Both in story-danformation-driven reading,
readers “process discourse in units smaller than ttwe e@ext: most likely, in narrative
episodes.” Given a “cut” text, the readers “tend tdk sdesure, and to reject disparate
and seemingly unrelated text elements.” Bolter [Bdli@91] stated that knowledge can
be transmitted as “collections of ideas that camaedahemselves into a kaleidoscope of
hierarchical and associative patterns — each patternngeéie needs of one class of
readers on one occasion.” Murray [Murray 1997] pointedmaitwith electronic text the
“author” is procedural, like a choreographer “who supphesrhythms, the context, and
the set of steps that will be performed.” The readdgm she called the “interactor,” is
a “navigator, protagonist, explorer, or builder, [who] makes of a repertoire of
possible steps and rhythms to improvise a particular danosgithhe many, many
possible dances the author has enabled.” From a monesticabpoint of view, Lesgold
and Perfetti [Lesgold and Perfetti 1981] referred to the tiognprocess during reading
as a manifestation of episodic memory which can baght of as a content-addressable
trace of ongoing cognitive experience.

Consider, as an example, casual reading, what happens wieatdex while
perusingDon Quixote encounters Don Quixote promising an island to his sqtiee.
starts to wonder what the outcome of the promise lvei|l yet the book, with multiple

storylines carefully and cratftily interwoven, divett®e reader’s attention to tell them



about something not directly related to the promise. fdagler's urge to know the
follow-on actions arouses a sense of impatience. Hghtnskip through the text,

searching for points where the suspense of the promiseadkiressed. Likewise,

scholarly reading also observes many instances of #amgo. A historian, interested in
knowing more about a famous figure, studies the histogieahts associated with her in
a chronologically written American history book. An latect, eager to form her own
theory on the evolution of baroque design, scrutinizethalinstances where the topic
appears in a book that describes well-known Europeditecture.

We summarize here that our target type of reading isralinear task level
reading of electronic texts. The reading behavior deaésifically with exploring,
selecting, and reading only those parts that are rdléwaor coherent with a particular
point of interest. The specific point of interest, evhive generalize as a “theme,” could
have numerous possibilities: an episode, a charactavpjgct, a relationship, and the
like. The reading that is carried out surrounding the defthethe and the goal is an
effort to select, cover, and connect the many dis@etaents of the theme.

1.4 The Challenge

To fulfill the specific goals of thematic reading, reedactively search for the
particular segments that are coherent to the drivinguso Some of the literary
characteristics, though crucial to the beauty of therdriness, make it difficult to
conduct such a search. Narrative, and in particularesaty narrative where art is
dependent upon establishing distance, is full of “unexdettgsts and turns, and

frustration of expectations” [Iser 1972]. Throughout trerysthe narrator “directs the



reader’'s focus of attention to a changing array of gpaharacters, and locations”
[Bower and Morrow 1990]. Subjects under the examinatiomigfractive readers are
hence usually not readily available, and are likely tosbattered throughout the
narrative. Readers would like to pay little attentiorrtelévant information, but yet they
constantly encounter it.

Locating the discontinuous pieces, with the support ctlyresvailable, is
somewhat tedious. The searching operation, commonly bieila electronic texts, is
helpful, but only to a limited extent. Such searching apens are typically
implemented as string matching, and thus only able to fimdexutive letter-by-letter
matches. In the case of a textbook, the index enlick of the book is a resource
precompiled to assist navigations of this sort. If a ig&ative entry is available, the
designated page numbers can direct a reader to a ctogexic In some sense, such an
index entry could be regarded as a pre-defined theme condats@dshort phrase or a
word, while its page numbers, although imprecise and sometincomplete, are the
information nuggets that are threaded together to focomgposition specifically of that
theme.

1.5 The Value

Ideally, we can hope for a reading tool that automayieattracts for readers the
text they desire, after they offer an initial input egsing their interests. If this magic
tool exists, the product of the printing press will be ratliGatpanded to provide infinite
opportunities for nonlinear access to written ideas. visiens of many scholars would

become a reality in our lives. The bare text would finakcome a play script that the



reader uses, like a theater director, to constructheir timagination a full stage
production [Bower and Morrow 1990]. The literary text woudtdme a real collection
of “stars.” The reader would use a magic pencil to deaplough or a dipper. The
innumerable variables would come right to our eyes [Iser 19¥2]would be granted
the means for “disorderly reading, a reading practice pthdeather than superficiality”

[Brown 2007]. Readers, as imaginative weavers of textaghients, would be able to
conduct collative reading in terms of the equation 1+1=3 amiecup with creative,

unknown categories of thought. The interactors witheleetronic narrative would be
availed of a sea of dancing rhythms and would be able tmingara variety of creative
choreography [Murray 1997].

Nevertheless, a closer look at the presumption of thsrdutool makes it
difficult to realize. The realization of the tool deys upon its capability of interpreting
impeccably the reader’s intention. Different people righter the same input to
represent different ideas. Even when the ideas arelyaitye same, people may have
different readings of the same subject. The final eament of the tool requires
continuous efforts that include, and are not limitedhe following research disciplines:
cognitive science, literary theory and literature csiti information retrieval, and
computer and human interaction. With the studies conductedriwork and the results
reported here, we can only hope to cast a bit more ligth@road forward.

This dissertation is roughly divided into two major pawigh foot-holds on the
human-side and the machine-side, respectively. Thepfustis presented in Sections 3

and 4, the second in Section 5. The first part describgsna reading system with



features designed specifically for testing the hypothetased to the needs of thematic
readers. Following that, we conduct user studies using ouensyahd discuss our
general observations on issues such as whether oneno¢aders are susceptible to the
idea of thematic reading, what the key requirementdoaran interface that caters this
specific action, and how the tool might influence thadexs’ conception, if designed
with features that favor a certain interpretation.

The thematic contents used in the studies of the firgt gv@r manually pre-
marked. This, in turn, leads to the work of the second, pdrich heads toward the
direction of automatically locating the relevant eppts through the application of
information retrieval. The work is inspired by the mdre@mpilation of the index of a
textbook, and investigates the potential of automatidmitling the segments relevant to
a search query. We hope to drive forward research irh l@aittomation and
representation. The ultimate goal is an integratiohetwo sides, in which computation
is able to extract a thread of theme effectively amditkerface is conducive to the use
and exploration of discrete themes. We report in digsertation our endeavor toward

such an ideal vision.
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2. RELATED WORK

In Information Retrieval (IR), passage retrieval hagylattracted a substantial
amount of research effort, and remains to date an actsearch area. The goal of
passage retrieval is to find those passages that aenseatly similar to a given query
from a collection of documents. Passage retrievatuohent retrieval, and our excerpt
retrieval indeed tackle the same extraction problem.rTdhstinction lies in how the
“passage” is defined. If there were an extraction techrtigaieworked ideally and were
able to dynamically disintegrate a document into “pgessaof proper size, the “reading
wheel” as envisioned by Chorney [Chorney 2005] would haes Ipart of our reality.
Unfortunately, such a technique, as of now, does not é¥st.is the general passage
retrieval mature enough to handle support for reading dtieally. Consequently,
solutions are still under exploration in fine-grained gréaslang into consideration their
specialized needs and conditions.

Section 2.1 broadly discusses the related work in varesearch areas. Section
2.2 describes prior work related to several concrete techmiquelved in our study.

2.1 Related Research Areas
2.1.1 Relevant Passage Retrieval
2.1.1.1 Question-Answering Systems

Among the many IR specialty sub-areas, the researeh closest to ours is
passage retrieval in Question-Answering (QA) systems [Relaad Gaizauskas 2004;
Tellex et al. 2003]. QA systems take a question as an inpdtreturn parts of the

documents that may render a potential answer to the ques$tie current practice of
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QA, as presented in the publications, typically tests gfgtems on standard test
collections (for instance, TREC) and the results amsgnted as a ranked list of
passages. Driven by distinctive needs, the differenetéselen QA systems and our
theme-driven reading system can be seen in the faitpihiree major aspects:

1) The test collection used. We prefer to use real hoagksopposed to test
collections, in our application, due to the fact thaernactive reading is not merely a
fact-searching task. Many occasions require it to go furtbethe level of perceptual
comprehension. It will be our ultimate interest to adsliggestions like how reading
thematically affects people’s understanding of nareatand whether new readings of
the narrative may be initiated by approaching discreted¢banstead of the more linear
conventions. The human factor is core to addressing thasstions. It is, therefore,
recommended to have the tests conducted using real battkseadback from real
subjects from the beginning of the study.

2) Ordering in the result set. Returns in QA extractwa ordered by their
similarity rankings between the passages and the gimettyematic reading, another rule
of ordering should also be available: the sequence oéxberpts that appears in the
original text. If the needs of an interactive readebggond locating a simple fact (as is
analogous to QA), to forming a complete sub-story, thexghing the excerpts
according to similarity measures is no longer appropridié relevant excerpts
contribute, evenly, to the forming of a theme. Furtleeenit is preferable to preserve
the original order of their appearance such that they $low is not destroyed and the

author’s view is accurately presented.
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3) Evaluation emphasis. Performance evaluation forAasgstem is primarily
determined by the system’s capability of including at least correct answer in the top
few returns. On the contrary, we are looking for adinist which, ideally, contains all,
and only, the relevant excerpts; the overall exhaustsgeard relevance of the result set
defines our evaluation metrics.
2.1.1.2 Passage Similarity Detection

Salton et al. [Salton et al. 1994; Salton et al. 1996pdhiced the technique of
the text relation map to automatically decompose tiexbsthemes by merging triangles
on a map. Its test on encyclopedia searching yielded bl and good precision after
supplementing searches through the text passages. Theatiatdetection of themes of
this sort, although sharing the same sense that theoasstges grouped are cohesive
units, targets a different research question. The gaakcdutomatic detection of themes
is to group texts into potential themes. In other wattis themes are unknown, and the
process prepares texts for potential theme identificatio our research, the theme is
pre-defined by the query, and very likely this theme scatbersparsely in the text to be
detectable by the automatic theme recognition. The auiordatection of themes
focuses on the cohesiveness of the passage clusterspwhilesearch emphasizes more
the exhaustiveness of the coverage of a given theneedifference between the natures
of the two research areas makes it difficult to applyour work the techniques for
automatic theme detection.

Lyon et al. [Lyon et al. 2001] exploited the characteridistribution of word

trigrams (three words in succession) and used it to rdeter similarities between
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passages. The technique has proven to be especially usefolagiarism detection,
where minor editing is conducted but similar phrases ireiathe duplicates. As the
technique relies heavily on the idiosyncrasy that is @wgilable in almost identical
passages, its usefulness to our work is limited. A therttatead is unlikely to be found
in identical pieces, but rather in evolving or relatedspnehich may be hard to detect
using word trigrams.
2.1.1.3 Manual Authoring of Thematic Connections

Manually edited thematic connections are seen in the texteal view
embedded in books likEBhe Thompson Chain-Reference Study Hibl®mpson 2005].
Manually adding cross-references has the advantage of imgludore historical,
interpretative elements into the authoring of releva@ethe other hand, the resulting
link is somewhat subjective and is constrained by thereste knowledge, and
preference of the editor. Such constraints may in tuead|Ito a lack of
comprehensiveness. Manual authoring of thematic connect®neften seen to
particularly emphasize one-to-one pair-wise linkages.h&@atg the components
associated with a certain subject still requires @raestep of congregating the related
pairs. Our system, although not as powerful as a condepteipreter, aims to deliver a
compact package of relevant chunks to one place.
2.1.2 Index Manipulation

Taking a Natural Language Processing approach, LinkIT [EY888] is one of
the tools implemented for automatic identification gnificant topics in domain-

independent full text. Its effectiveness for identifyingresentative phrases has been
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recognized in research studies [Wacholder et al. 2001]. Bsoes needs to be
considered if we incorporate automatic indexing to our sysiea middle layer between
user input and target locations. First of all, an eifeanethodology has to be in place to
map the user input to the entries in the extracted kestoiglly, it is possible that such a
mapping may not be established if the extracted list doesontain an entry to reflect
the user input. When this happens, there is no benefit dyden the automatic
indexing process. The system still requires a mechanisgo tdirectly from the user
query to the target destinations in the document. We thus tlaosen not to adopt
automatic indexing. In cases where index entries aread@ilas in a textbook, they
could be incorporated as bonus knowledge. Such incorpor#ten involves the
handling of the first issue above.

Scentindex [Chi et al. 2004] contained experiments exattiige domain of the
first issue. Chi et al. studied the possibility of narnrgyvdown a large index to
conceptually match a user’s interest. They proposed etidum which was computed
based on word co-occurrence and information scent,ltalate the Degree of Interest
for each entry in the original index. They then used therest values to reduce and
reorganize the index entries down to a single page for teseesily peruse.

The Hyper-TextBook project [Crestani and Melucci 2003] stier example of
a study centered on the exploitation of an availableexndCrestani and Melucci
investigated the conversion of a textbook into a noratindypertextual version by
ranking and linking index terms and their associated pagesholvs some level of

similarity to our project in the sense that it alsmsato assist reading by inter-linking
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thematically connected artifacts. The restructuredtmé has outperformed the original
as a better self-reference source. Neverthelesspdhe fact that it wholly relies on the
resources available through its index entries, two prablmse: 1) the thematic linkage
by the term-page authoring is not precise since the doimexse—a page—is rather
loose; 2) the technique is not applicable to narrativestexich as novels, which do not
typically have a precompiled index. Given these obsemnstwe first break the physical
constraints of page limitation and examine instead th#asity of small text units to a
specified theme. More importantly, we do not rely on xdatries to define a theme.
Our work on the machine side presented in Section 5 isfispég aimed at lifting the
requirement of an existing index.
2.1.3 Highlighting
2.1.3.1 ScentHighlights

The ScentHighlights project [Chi et al. 2005] bears saméasity to our project
in that both aim to assist reading by visually emphasiz@gantically related text
groups. ScentHighlights identifies the conceptual keywords dare highly relevant to
the search terms, and colors those sentences th&ircahe keywords. Similar
techniques are adopted in our methodology. Nevertheleds, astiechnique accounts
only for the first step. A Boolean search for all seges that contain one keyword
doesn’t necessarily guarantee a defining relationshipetqtlery. We further propose a
second step to shrink the returns of the Boolean search more precise pool.
Furthermore, our research is designed to facilitataling in a wider scope than

ScentHighlights by considering additional features su¢hease suggestion.
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2.1.3.2 XLibris

XLibris [Schilit et al. 1998; Golovchinsky and Marshall 2D0gars a strong
resemblance to our Reader’s Interface in terms of addingigiigs and listing those
highlights. XLibris is designed to be a reading machiteagd on a tablet meant to
resemble a paper-like interface that allows, in padgutee-form ink annotations. In
fact, XLibris’s functionality is more extensive in tes of adding and displaying
different kinds of annotations. Nevertheless, XLillteesn't offer a way for the reader
to enter arbitrary search terms. Thus, it is mgdihe first link that connects the
following three steps: enter a query to express anesitense the initial search results to
mark and record the contents of interest, and recombéeléments to form a particular
path of reading. Besides, there is no direct way inbK&ito compare the annotations —
even in the same format — made to the same documerntfénewnt people, or by the
same person in different rounds of reading. The Readeesfdne contains a shared
view of multiple copies, which is needed to carry out finma studies of multiple
readings.
2.1.4 Others
2.1.4.1 Text Summarization

It is important to differentiate the theme-driven apptoaf reading from the
research areas that use a hierarchical structure to proaddinear hypertextual
reading. The hierarchical methods focus on vending infoomavith varied levels of
granularity. For example, information presentationsomall devices [Yang and Wang

2003; Patel and Marsden 2004; Bjork et al. 1999; Yin and Lee 2004iskdsa variety
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of text summarization models to create different lewdlanformation presentation.
Zellweger et al. [Zellweger et al. 2002] generated absttagews through carefully
designing the tree leaves on a treetable with fine-giaimfermation pieces. Regardless
of the techniques they used, their hierarchical methodselto provide a global view
of the underlying document. Our approach, by contrast,cesdrates on the
exhaustiveness and cohesion of the information delieérgne individual subtopic,
which is a partial view. There is no text reduction invdlegce the text coherent to the
theme is identified.
2.1.4.2 Subtopic Boundary Detection

Another related research area is subtopic boundargtaeteRecent research in
this field, particularly the TextTiling algorithm [Hears997; Hearst and Plaunt 1993],
seems to show that a document’s topic boundaries caleihigfied with a fair amount of
success. The TextTiling algorithm tiles texts up into chuoksubtopics by using
patterns of lexical connectivity to find coherent suledssions. Other boundary
detection algorithms vary from TextTiling by their similgrindicators, but the basic
idea stays the same: a topic change is indicated andfielgrby the valley on the
similarity map. For example, Kozima [Kozima 1993] usezl [éxical cohesion profile as
the similarity measure to detect topic switching points.
2.2 Pertinent Concrete Techniques

In summary, the methodology we propose in our systeonaiton consists of
two parts: query expansion and result refinement. In quepgiresion, we tested the

expansion effectiveness with both WordNet synsetsl¢Mil995] and morphological
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variants. The refinement element filters the sergdecel returns with the evidence
collected from the chapters. The methodology will beeced in more detail in Section
5. Below we briefly discuss the previous work relativelte three techniques involved:
Wordnet, morphological variant expansion, and combinifigrént levels of evidence
in document retrieval.
2.2.1 WordNet

As a widely-adopted semantic thesaurus in linguistics cangpwtnd natural
language processing, WordNet has attracted much interés¢ ipast with attempts to
incorporate semantic knowledge into IR systems. ltscifeness, however, has
received mixed reviews. There are cases where its adoiencouraged; most
noticeably, it has proven to be useful in disambiguatingdwsenses in query
manipulation [Cafas et al. 2003; Mihalcea and Moldovan 2000;et al. 2004].
Gonzalo [Gonzalo et al. 1998] also achieved an increaselocument retrieval
performance by applying it at the document indexing phaseetNeless, when it comes
to automatic query expansion using its synsets, experinjeioizrhees 1994] have
shown that there is no higher retrieval effectiveriessong queries, though there is the
potential to improve an initially short query.
2.2.2 Term Variation

Bilotti et al. [Bilotti et al. 2004] quantitatively comparetwo different
approaches to handling term variation: applying a stemmgayitom at the indexing
time, and performing a morphological query expansion atetineval time. Their results

showed that stemming resulted in decreased recall, vetrieval-time query expansion
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increased recall. Their tests were conducted using a quastgwering test collection
that they meticulously constructed by hand. Their erpental results give us an
indication that inflectional expansion will also benefir searching needs.

2.2.3 Combining Evidence at Different Levels

Callan [Callan 1994] concluded in his study that with regacdslocument
retrieval, it is always best to combine document-lesreidence and passage-level
evidence. His attempt aimed at filtering the documeniexatis by zooming in to finer
evidence at the passage level. In our study, the dinecfithe refinement is reversed. It
is the returns of the smaller unit that need to beiguatl by the evidence from a larger
unit. Verification is needed to see whether Callan'sedg®n still holds true for the
reversed direction.

Salton et al. [Salton et al. 1993] has also used the agpaiacombining global
and local processing, but in a different area of tes\eis: clustering and connecting
relevant text excerpts. They took a top-down approaahligan with comparing pairs
of full documents. If the similarity of a pair exceedediven threshold, the documents
were successively broken down into smaller sectionstidbetevel similarities were
further examined. Documents that didn't show a satisfgaylobal similarity between
each other were immediately considered irrelevanthout conducting further text
excerpting. Similar to ours, the global evidences weeH s base verifications to

qualify partial or finer local evidences.
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3. THE READER'S INTERFACE

At present, there are a variety of tools available perate electronic texts.
Microsoft Word, web browsers, and Adobe Reader areverly popular. However,
despite their popularity, they lack some featureswmeatope to include in our study of
thematic reading: the functionality to indulge solety a focused reading, and the
support to navigate back and forth between the focused readthghe regular linear
reading. As we mentioned earlier, thematic readingnaked by a tendency to
constantly go off the trail of linear movement and hbpuagh discrete locales that
concern a certain subject. From time to time, reacl@wsse to retreat back to the regular
flow when their interest is satisfied, or when they@y want to look for information
that is initially deemed irrelevant but has induced inteessthe reading carries on.
Therefore, to observe and investigate the needs of tleereaders, it is crucial to have
direct support for rendering both linear and nonlinearinggolatterns. At the same time,
it is also important to have the means to switch betvleese two.

Currently there is no direct support in the tools mewibabove for the idea of
focused view, together with transitional navigation. Thotlngine are ways to eventually
establish such an effect, the workarounds are usually fess dptimal. The most
commonly seen method is to create a list of anchudsuae it as a side map for directing
thematic reading. For instance, in Microsoft Word, peopdsy add bookmarks (Figure
1) to locales of interest. With this method, the éffairtraversing individual pieces is
reduced because the platforms usually provide a compactofialvthe anchors placed

together. The anchors can direct you to the exactidmcdiowever, this view of anchors
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tends to show only a brief description of the bookmaks. instance, Microsoft Word
won'’t even accept bookmark names that include spaces.itTisutifficult to remember
what the destination is really about. To see the maanimgful context, you have to
select and physically go to each individual bookmark. Ef/¢ime title of the anchor is
carefully composed to reflect what it represents, idtealways exists as an entity apart
from the narrative. The reading experience is thus nateirsive, as you constantly
break the action of reading to find the next piece df, texorder to continue. There is
simply no easy way with the tools popular at presemdolge in a focused reading and,

in the meanwhile, maintain the capability of returningh® linear flow of the narrative.

x

Bookmark. name:

ExcampleBookmark]
ExampleBookmarkz

Sortby: % Mame  { Location
[ Hidden bookmarks

add Delete | Go Ta I
Zancel |

Figure 1. Example of using bookmarks in Microsoft Word
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With this observation in mind, we implemented a readet&rface in our own
study. Our goal for this reading system was to include tf@afirlg essential features: 1)
marking of the content relevant to a theme; 2) viewinghef thematically related
content only; 3) navigating between the theme and tlggnati This interface, though
preliminary, helped us to verify and test some of our hygses regarding the various
scenarios that thematic readers encounter. We deVmteptesent section to the
description of this interface. We separate the featumts two groups: the basic
functionalities and the interactive ones. We firstver very briefly the basic
functionalities as they are implemented to satikfy peripheral and non-essential needs
of the studies. We then move on to present the materesting interactive
functionalities, which are designed more specificalythe purpose of thematic studies.

The reader interface was developed as a web applic#tisnoaded with a full
English translation of the bodRon Quixote Figure 2 shows the main window of the
tool. It consists of three panels: the Tool Bar Pamelthe top, the Anchor and
Information Panel on the left, and the Book Represemnt&anel on the right. The Tool
Bar Panel contains the general action buttons thay apphe whole application, such as
save and open. The Anchor and Information Panel @stams a set of action buttons.
These buttons are either navigation anchors or theghievadditional input or output.
We use the Anchor and Information Panel to host theaerformation. Lastly, we

display the content of the book in the Book Reprid&m Panel.
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Tool Bar Pane

1605 Book
pow quTzOTE Representation
by Miguel de Cervantes Pan6|
Translated by John Ormsby
THE AUTHOR'™S PREFACE

Chaj
Chapter 7 IDLE READER: thou mayest believe me without any oath that I would
Chapter 8 this hook, as it is the child of my brain, were the fairest, gayest,
Chapter 9 and cleverest that could be imagined. But I could not counteract
gﬁapterif Nature®s law that everything shall beget its like; and what, then,

apter . . ] ] . .
Ch pt 12 could this sterile, i1lltilled wit of mine beget but the story of a

apler
Cha§t3r13 dry, shrivelled, whimsical offspring, full of thoughts of all sorts
Chapter 14 and such as never came into any other imagination- just what might
Chapter 15 be begotten in a prison, where every misery is lodged and every
Chapter 16 doleful sound makes its dwelling? Tranguillity, a cheerful retreat,
Chapter 17 | pleasant fields, bright skies, murmuring bhroocks, peace of mind,
Chapter 18 these are the things that go far to make even the most barren muses
Chapter 19 fertile, and bring into the world hirths that f£ill it with wonder
Chapter 20 and delight. Sometimes when a father has an ugly, loutish son, the
gﬁaptergé love he bears him so blindfolds his eyes that he does not see his

apter . .
Ch pt 23 defects, or, rather, takes them for gifts and charms of mind and body,

apter
Cha§t3r24 and talks of them to his friends as wit and grace. I, however- for
Chapter 25 though I pass for the father, I am but the stepfather to "Don
AnChor and Cuixote"- have no desire to go with the current of custom, or to

implore thee, dearest reader, almost with tears in my eyes, as
Informatlon others do, to pardon or excuse the defects thou wilt perceive in
Pan6| this child of mine. Thou art neither its kinsman nor its friend, thy

x|l soul is thine own and thy will as free as any man's, whate'sr he be, hd

Figure 2. The main window of the Reader’s Interface

3.1 Basic Functionalities

1. Open. This button is to open a copy of the book thatbeas saved earlier. A
standard File-Open Dialogue (Figure 3) pops up and users siedefite to open by
traversing through the file system. Each opened apjplicatf the interface hosts one

copy of the book at a time. Therefore, when a seledt made and the file is loaded, the
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interface is refreshed to reflect the informatiomirthe newly opened file, such as the

highlight status, the author, the title of the topic, dredlike.

Open.. 21|
ok b j € T 2 -
BMV Documents
:J My Computer
HMV Metwork Places
fputty
ty Documents
‘ir[
ac
by Computer
File name: I j Open I
Files of type: | j Cancel |
%

Figure 3. An Open-File Dialogue for opening a saved copy didlo&

2. Save. This button saves the working copy of the baskseen in the interface.
Clicking on the button activates the Add Information Buttonthe Anchor and
Information Panel (Figure 4). Users enter or verify itifermation and then press the
Save button on the bottom to save. A File-Save Diaosimilar to Figure 3 prompts
users to assign a location to save. The book is sav&ML format with information
preserved regarding the highlight status, the author, eeofithe topic, and the extra

notes.
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3. Add Peripheral Information. This button prompts for theegng of the author,

the title of the topic, and some notes regarding theentinopy in display.

= VS E e

Author:

Title of the topic:

HMotes:

SEwE |

Figure 4. Peripheral information regarding the current copy

4. Chapter Anchors. This button displays a list of chaptehars in the Anchor and
Information panel (Figure 2). Each anchor points to the sfaa chapter and scrolls the

display between chapters.
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3.2 Interactive Functionalities

5. Add Highlight. This button is to add highlight to the useestdd texts in the
Book Representation Panel. The highlighting effect ischwed on for the parts of the
selection that are not yet highlighted. Highlighted téxtthe selection are not affected.

6. Remove Highlight. This button erases the presence ofghligit from the
current user selection in the Book Representation Paagls in the selection that don'’t
initially have the highlight turned on are ignored.

7. Selection View. In the context of the dissertatiore use the term “selection
view” to refer to the display in the Book Representatt@mel that contains solely the
contents that are highlighted (Figure 5). The Selectimw\button and the Whole Text
View button are used to toggle back and forth betweerdigmay with the highlights
only and the overall layout of the book. The purpose aking the selection view
available is to test the hypothesis that readers caerbfettus on the information under
examination with the distractions being hidden. Whenever phnefer, however, they
still have the freedom to bring back the initial cont@xtneeded. Therefore, each chunk
of the text in the selection view is rendered clickallgth a single click, readers are

brought back to the whole text view with the particulghhghts focused at the top.
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i= L] d The innkegper when he saw him go without paying him ran to get payment of Sancho, who said that
as his master would not pay neither would he, because, being a5 he was squire to a knight-errant, the
Preface same rule and reason held good for him as for his master with regard to not paying amgthing in inns —
Chapter 1 and hostelries. At this the innkeeper waxed very wrath, and threatened if he did not pay to compel him
Chapter 2 I in & way that he would not like. To which Sancho made answer that by the law of chivalry his master
Chapter 3 had received he would not pay a rap, though it cost him his life; for the excellent and ancient usage of
Chapter 4 knights-errant was not going to be violated by him, nor should the squires of such as were yet to come
into the wiorld ever complain of him or reproach him with breaking so just a privilege The ill-luck of the
Chapter 3 unfartunate Sancho so ordered it that among the company in the inn there were four woolcarders from
Chapter 6 Segavia, three needle-makers from the Calt of Cardova, and two lodgers from the Fair of Seville, lively
Chapter 7 fellows, tender-hearted, fond of a joke, and playful, who, almost as if instigated and moved by a
Chapter 8 commaon impulse, made up to Sancho and dismounted him from his ass, while one of them went in
Chapter 9 for the blanket of the host's bed, but on flinging him into it they IDl_JkEd up, and_seeing_that the ceiling
Chapter 10 was somewhat lower what they reguired for their work, they decided upon going out into the yard,
which was bounded by the sky, and there, putting Sancha in the middle of the blanket, they began to
Chapter 11 raise him high, making spart with him as they would with a dog at Shrovetide. The cries of the poor
Chapter 12 hlanketed wretch were so loud that they reached the ears of his master, whao, halting to listen
Chapter 13 x| attentively, was persuaded that some new adventure was coming, until he clearly perceived that it was hd

Figure 5. An example of the highlighted view

8. Whole Text View. This button switches the Book Repnéstion Panel back to
the whole text view in which the book is displayed asoanplete entity with the
highlights scattered and embedded throughout the document (Bjgure

9. Search. This button opens a query input box in the Anchdrlaformation
Panel. Users type a search query. Clicking on the séattdn fills the panel with a list
of search returns (Figure 6). The search engine isdyutibp of the open source full-text
search API Apache Lucene [Apache Lucene 2008]. Beforaralseommand is issued,
the initial user input goes through two steps. 1) The query igparsed using Lucene’s
StandardAnalyzer to remove the stop words. 2) Inflectivagants for the individual
terms are added to the parsed query to form an expanded Mleeydetails about the
expansion are given in Section 5.2.1. With the query prepardpnducted Boolean
search to look for the sentences that contained amnoestof the terms in the expanded
query. When displaying the results, the matching senteace grouped by their

matching chapters and are shown with a certain numbdraoécters (the first eighty) to
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provide a quick glance of the entry. The chapter numbetia characters are clickable
in an effort to bring to focus, respectively, the begigrof the chapter and the particular

sentence in the Book Representation Panel.

R NENE e

|b|anket

=earch |

Chapter 16 =

1. The hard, narrow,
wretched, rickety bed
of Don Ouixote stood
first i the maddle. .

Chapter 17

2. At this moment the
draught took effect,
and the poor squire
began to discharge.

3. The dl-luck of the
unfortunate Sancho so
ordered it that among
the company in. .

4. The cries of the poor
blanketed wretch
were 50 loud that they
reached the ears.

5. He tried to chmb from
his horse on to the top
of the wall, but he was
a0 hnnge LI

Figure 6. An example of the search operation
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10. List Suggestions. This button displays a list of copieth® book with highlights
that are available for suggested reading. Figure 7 showsaanple with three readings
offered as examples. The availability of the suggestedings is determined by two
factors: the presence of a document at a designatetbéibgaand a property setting that
configures the document as a recognized suggestion in themsy3tis sanction
procedure is a simulation of the situation where ancai#ttive suggestion is screened

and justified by authorities before it is made public.

= A N E U

™ Sacho's Blanketing
™ The Helmet of Mambrino
™ Payment Involvement

single View | shared Yiew |

Figure 7. An example list of suggested readings

When loading the suggested readings, users have the cbbiselecting
individual or multiple copies by pressing the Single Viewitdn or the Shared View
button. Single View (Figure 8) loads the first selecamad displays it, which is the same
action as that of regularly opening the selection extwegitthe file name is implicitly

integrated and thus doesn’t require an explicit specifinaif the location of the file.



¥ Sache's Blarketing
™ The Helmet of Mambrine
™ Payment Involvernent

Single View Shared view

Figure 8. An individual suggested reading in Single View

pleasure <an there be in the world, or what delight can egqual that
of winning a battle, and triumphing over one's enemy? MNone, beyond all
doubt. "

"Very likely," answered Sancho, "though I do not know it; all I knaow
iz that since we have heen knights-errant, or since your worship has
been one [(for I have no right to reckon myself one of so honourable
a number) we have never won any battle except the one with the
Biscayan, and even out of that your worship car-ne with half an ear
and half a helmet the less; and from that till now it has been all
cudgellings and more cudgellings, cuffs and more cuffs, I getting
the blanketing over and above, and falling in with enchanted persons
on whom I cannot avenge myself so as to know what the delight, as your
worship calls it, of conguering an enemy is like. "

"That is what vexes me, and what ought to vex thee, Sancho," replied

Don Quixote; "but henceforward I will endeavour to have at hand some

30

Shared View, on the other hand, loads all of the delesctand combines them in

one display (Figure 9). Common highlights from all tledested copies remain as

highlights. Non-overlapping highlights from each copy arsuaiized with color

brackets. Each pair of brackets marks the beginning ashafettie highlighted block in

an individual copy. To make the block more apparent, usess press down the

brackets, which will add an underline effect to the esiolp block. This view is

designed for thematic reading that involves multipleads.
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i S IERENE=

= l 5 who he knew looked for a title for his son. =]
= [:The guests had by this time made peace with the landlord, for, by

™ Sacho's Blanketing persuasion and Don Quixote’s fair words more than by threats, they had

¥ The Helmet of Mambrine paid him what he demanded, and the servants of Don Luis were waiting

W Payment Involvement for the end of the conversation with the Judge and their master’s

decision, [when the devil, who newer sleeps, contrived that the barbher,

Single Wiew Shared View

from whom Don Quixote had taken Mambrino'™s helmet, and Sancho Panza

the trappings of his ass in exchange for those of his own, should at

this instant enter the inn; which said barher, as he led his ass to

the stable, ohserved Sancho Panza engaged in repairing something or

other helonging to the pack-saddle; and the moment he saw it he knew

it, and made bold to attack Sancho, exclaiming, "Ho, sir thief, I have

caught youl hand over my basin and my pack-saddle, and all my i
trappings that you robbed me aof. "] ]

[Sancho, finding himself so unexpectedly assailed, and hearing the [

Figure 9. Two individual suggested readings in Shared View

11.List Highlight. This button generates a list of highlglurrently marked in the
interface (Figure 10). Continuous portions of the highligipisear in the list as one entry
displayed with a certain number of characters (thst feighty). Clicking on the
individual entry moves the Whole Text View to the begignof the highlight. This
button is provided such that people may easily scroll updameh the highlights while

staying within the whole text view.



1. The innkeeper when
he saw hum go
without paying him
ran to get payment of
Sancho

2. "Wery likely"
answered Zancho,
"though I do not
Inow it all I know 15
that sin

3. "Well, be it as your
worship says,"
replhed Sancho; "let
us be off now and

"Very likely, " answered Sancho, "though I do not know it; all I know
iz that since we have heen knights-errant, or since your worship has
been one {(for I have no right to reckon myself one of so honourable

a number) we have never won any battle except the one with the
Biscayan, and even out of that your worship car-ne with half an ear
and half a helmet the less; and from that till now it has heen all
cudgellings and more cudgellings, cuffs and more cuffs, I getting

the blanketing over and above, and falling in with enchanted persons
on whom I cannot avenge myself so as to know what the delight, as your
worship <alls it, of conguering an enemy is like."

"That i3 what wvexes me, and what ought to vex thee, Sancho, " replied
Don Quixote; "but henceforward I will endeavour to have at hand =ome
sword made by such craft that no kind of enchantments can take
effect upon him who carries it, and it is even possible that fortune
may procure for me that which belonged to Amadis when he was <alled

"The Enight of the Burning Sword, ™ which was one of the best swords

Figure 10. An example of the list of highlights

32
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4. USER STUDY AND EVALUATION

There are scenarios of thematic reading that invsingly one person and one
purpose of reading the book. For instance, a student taklitgrary criticism class
might be given an assignment to write an essay otothe of madness iDon Quixote
He/She would read the book with a focus on the topic @dosely examine those
excerpts that contain such elements. There are a¢s@mrsos of thematic reading that
involve multiple readings of the book. These could incltelings of one single topic
by different people or of different topics. The exampdenario we give above could
easily be extended to reflect the case of multipéslirgys. The student, while working
on the assignment, has a discussion with another $twthenhappens to pick instead the
topic of dialogue for the assignment. While discussingir tipgogress on their
assignments and their findings regarding the two toplesy discover that the two
themes overlap from time to time. The intertwinemeithe two readings may well
arouse a vivid discussion of their understanding and comsielmeof the book.

To observe people’s behavior under the different situgtioses experimented
with two different scenarios in our user study. One sterdeals with the case of a
single reading, and the other with multiple readingstotigh observing the subjects’
behavior, we hoped to discover some guidelines for futuesface designs that target
the needs of thematic reading. We first give a briefmjgson of the subject pool of the
user study. We then go on to present the experimentgindesnd the results for the two

scenarios, respectively.
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4.1 Subject Pool

A total of 12 subjects (Table I) participated in our studye Bubject pool
consists mainly of graduate students majoring in Compubtgn& and Hispanic
Studies. The test book used is the English translafidoa Quixoteby John Ormsby
[Cervantes Saavedra 1885]. As the test book is a treamsfaom its native copy, we
tried to include in the pool users who have experience fargign languages, and thus
are relatively used to reading writings in languages dtie@m their mother tongue or
translations from a foreign language. The subject podalso diversified to include
people who have everywhere from none to excellent priowledge oDon Quixote
Subject 4, 8, and 12 are considered expert representatiVéisree have read the book
more than 3 times and have recently taken a literatuese that focuses on the critical
study of the book and its influence in the literary camity.
4.2 Experiment on Single Reading
4.2.1 Experimental Design

When people conduct thematic reading, a few assumpters plausible. First,
they may prefer to have the relevant content grouped tgatid work more closely
with that content. Second, in the mean time, it ipanant to be able to resume the
normal view at any time. The present experiment is dedigo examine whether these
assumptions indeed hold. At the same time, it also gisethe opportunity to conduct

behavioral observations related to thematic readimgeieral.



Table I. The subject pool of the user study

Subject Native Language skills other than the Number of times having
ID language native read Don Quixote
1 Italian English - fluent; German — beginner | O
2 Arabic English - fluent 0
3 Greek English - good 1
4 SPaNish | | i Chmediate; Freneh.- infermediate | °
English - fluent; Italian - fluent;
5 Spanish French - fluent; German - 2
intermediate; Catalan - intermediate
6 English ;lef);lnoeviele-vlglw-level fluent; Latin - 0
Turkish English - good 0
Spanish English - 80%,; Italian - 70% 4
Spanish English - excellent 1
10 English Spanish - very low-level 0
11 Chinese English — fluent 1
12 Spanish English - excellent; Portugese - fair; 3

German — fair
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The experiment is composed of two subtasks that follessame procedure but
are carried out in two different systems: Microsoft "d/@and our own implemented
Reader’s Interface. We abbreviate them as Word andfdogein the Tables. In each
subtask, users are assigned a specific topic for whiokath The excerpts regarding the
topic are pre-highlighted in the text. In Microsoft Wotltkre is currently no direct way
to display only those parts with highlights. In the Readmterface, users have the
choice of switching back and forth between the seleaidy-view and the normal
view.

At the beginning of each subtask, we gave each participacdpy ofDon
Quixotewith highlights concerning one assigned topic. The pp#ids had the option
of taking up to 15 minutes to read about the topic and getsilges familiar with it.
After that, they took a quiz about the topic. Nevertsgl¢here was no need to remember
any specifics of the storyline. The quiz was completgdgnobook and had no time
limitation. The purpose of the reading is mainly to faemiite the subjects with the topic
so that they would have a rough idea of where to redek o for the answers to the
quiz. As there was no time limitation imposed on the,ghe participants could choose
to further scrutinize the text about topic, at any pdiheir goal with this task was to try
to answer all the questions correctly. The quiz washaated to the participants until:
1) they requested the quiz when they finished the rgathefore they used up the 15-
minute slot, or 2) the end of the 15-minute slot. Userewedormed that the highlights
present in the text were about the topic given. Nbedss, they were free to read

anything they liked. Before and after each task, they vesteed to grade a self-
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evaluation of their knowledge about the topic. Duringdbarse of the user study, the

investigators conducted over-the-should observations ankl motes. Additionally,

surveys containing questions regarding the general expemareealso used to collect

responses directly from the participants.

The two topics used in the experiment are Sancho’s Blaugkahd the Helmet

of Mambrino (Table II). We abbreviate them as Blanketind Helmet when discussing

the experimental results in this section. We altechéite combination of the topic and

the system during the experiment. We also alternatecs@éfjgence of the system to

minimize the influence of prior impressions introducedhsyfirst system used.

4.2.1.1 Experimental Procedure

1.

2.

Participants provided demographics information.

Participants were given a brief introduction aboutptecedure of the task.
Participants were assigned a topic and a system. Hystem used was the
Reader’s Interface, participants were given a quidakialton the tool.
Participants responded to the question regarding their pr@w~ledge of the
topic (Table 11I).

Participants were given up to 15 minutes to carry out théingabout the
topic.

Participants took the quiz.

Participants responded to a follow up survey (Table IIl) uabtheir
experience conducting the task in the designated system.

Participants repeated steps 3 — 7 on the other tofhe iather system.



Table II. Information about the topics

Information
. about the . . Acceptable answers to the
Topic highlighted Quiz questions guestions
excerpts
1. Right after Sancho is
blankete(_j, what is the Offer him a jar of water.
compassionate gesture
Maritornes showed to him?
1766 words;
122 lines i
when 2._What does Don Qunfote He believes that it is all
] think about the blanketing enchantment
Sancho’s rendirzesjn:‘?] incident? ’
Blanketing slz€ e_s . _
New Roman; The blanketing is a painful and
extracted embarrassing memory in
from 10 3. How is Sancho's Sancho's mind. He complains
chapters o several times to Don Quixote.
behavior later on affected is also hesi : h
by the blanketing incident? He is also esitant to go into the
same inn the second time they
arrive there because of the
incident.
A barber is wearing a basin to
: . avoid spoiling his hat by the rain.
L. Plea_lse describe briefly Don Quixote sees the basin and
the episode of Don beli hat it i Id
Quixote’s acquiring the elieves that it is a golden
helmet helmet. He attacks the barber
' with his lance and extorts the
basin.
1842 words;
12hS lines 2. Right after Don Quixote
when acquires the helmet, he o
The rendered in calls it a head piece; what Sancho laughs at Don Quixote’s
Helmet of size 12 Times | : , : mistaking a basin as a helmet.
i . Is Sancho’s reaction when No, Sancho thinks it is just a
Mambrino | New Roman; | hearing that? Does Sancho barber's basin
extracted believe that the basin is '
from 6 indeed a helmet?
chapters

3. When the barber tries to
reclaim his basin later in
the book, why does the
other barber agree with
Don Quixote and say that
the basin is indeed a
helmet?

To carry out a joke for the
general amusement.
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Table I1l. Survey questions

Pre-reading
guestion

Your knowledge about the topic is:
0 1 2 3 4 5 6 7 8 9 10
None Neutral Expert

Survey after
finishing
each quiz

1. Your knowledge about the topic is NOW:
0 1 2 3 4 5 6 7 8 9 10
None Neutral Expert

2. Please describe the procedures that you took to answer the questions in
the quiz.

3. What features of the tool are useful for doing the task?

4. What features of the tool are not effective for doing the task?

5. Do you have any other suggestions for better doing the task?

6. (Expert only) The highlighted part represents the story:
0 1 2 3 4 5 6 7 8 9 10

Survey after
finishing
both tasks

Poorly Neutral Perfectly
1. It is important to have the capability to view the highlights only, instead of a
whole book.
0 1 2 3 4 5 6 7 8 9 10
Strongly Neutral Strongly
Disagree Agree

2. It is important to have the capability to traverse easily back and forth
between the highlights and the original text.
0 1 2 3 4 5 6 7 8 9 10
Strongly Neutral Strongly
Disagree Agree

3. In order to fulfill the task, you prefer to use
o The Reader Interface o Word

4. In order to fulfill the task, the tool chosen above is clearly better than the
other.
0 1 2 3 4 5 6 7 8 9 10
Strongly Neutral Strongly
Disagree Agree
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9. Participants responded to a system comparison survey fafishing both
tasks (Table III).

10. Participants were debriefed.

We discuss the results of our experiments from tweedifit aspects. We first
look into the general phenomena of thematic readingmHMpractical observations, we
would like to determine how acceptable the idea of thematding is to the subjects
and how possible the comprehension of a topic is by fallgwhe thread of a single
storyline. We then analyze the behavioral respongethe subjects regarding the
features of the interface. We hope to find out for futdesigns what the essential
desirable features are and what might inhibit a readepsreence.

4.2.2 Discussion of the Phenomena of Thematic Reading

One open question that has driven the design of our stutipwis practical
thematic reading is for advanced readers. Our reswdig Himat it is indeed a recognized
reading strategy and advanced readers adopt it often.sility has revealed the
following: 1) the majority of the subjects immediatafydulged in the view, when
available, of the extracted storyline; 2) the experasings on how well the excerpts
represent the chosen topics were favorable; 3) therityagd the subjects were able to
understand the extracted storyline to a degree good enoaglwer the quiz questions
correctly.
4.2.2.1 Choice of Reading

Table IV shows the choice of reading when the subtask vearied in the

reader’s interface. Half of the subjects stayed excliysivethe selection view during
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the reading. Before each study, we presented to thieipants the choice between the
selection view, which contains only the content regeydhe assigned topic, and the
whole text view, in which the topic content is embeddedlf lé& the subjects
immediately chose the selection view, without the tudlvestigator hinting or
suggesting one way or the other. The other half of thepmspent more than 90% of
their time in the highlighted view, as well. Only threetlwd subjects evidently preferred
to carry out the reading with the whole text presemnt spent more than 90% of their
time in the regular view. Nevertheless, for those widgm't stick with the view of the
selection during the reading, they all used it as aharto traverse back and forth when
locating the highlights. This tells us that although tlpegferred the feeling of the
overall book, the way they carried out the action wdak s/ following the thematic
thread. All the same, while taking the quiz, they alystl mainly in the selection view,
with only an occasional or brief switching to the wheett

When using Microsoft Word, although there isn’t a selectiew available, we
witnessed similar patterns of preferring reading only abmirelevant information. We

will cover this in detail in Section 4.2.3.1.
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Table IV. Choice of reading when the subtask was conductdne Reader’s Interface

Subject ID

6

7

10

11

12

During reading, the
percentage of total time that
the subject stayed in the
highlighted view

10

100

100

50

100

70

10

100

90

100

10

100

The subject used the
highlighted view as the
anchor for locating the text
for reading in the normal view
instead of scrolling directly
from highlights to highlights

When taking the quiz, the
subject started with the
highlighted view and stayed
there most of the time looking
for the answers

Note: Grayed area is data collected through investigators’ observations. Clear area is data
collected from the survey responses.
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In the study, no one ever questioned the idea of readisgall portion of a
lengthy document to gain the understanding of a certgic.tdhe idea seems to be
readily assumed. When the subjects were told that@wenkeas marked the book about
the subject, they showed a strong preference for usingfitrenation given. All these
examples suggest that the idea of thematic readingtisew to advanced readers. They
seem to acquiesce that it is possible to convey theoilaaertain topic, at least for the
purpose of fulfilling a special activity, by delivering onlyethelevant parts - however
scattered they might be throughout a lengthy document. bElavior of thematic
reading, at least in advanced readers, seems to bpredibtable and natural.
4.2.2.2 Comprehension of the Topics

Three expert participants were asked to give their opiratmasit how well the
highlighted excerpts covered the topic. Their rankingshosvn in Table V. Both topics
received grades of 8 and above, out of 10. This is an adkdgament from the experts
regarding the potential effectiveness of using cuts ofexieto represent a certain topic.
This also shows that, in the judgment of the expertsselections were able to present

the individual topics, to some degree, successfully.

Table V. Expert ratings on the highlighted excerpts fpregenting the topics

Rating of Rating of
Su?é)eCt Topic Tool used selctarzzﬁon Topic Tool used selctarzzﬁon
(out of 10) (out of 10)

Blanketing Word 8 Helmet Interface 10

Blanketing Interface 10 Helmet Word 10

12 Blanketing Word 8 Helmet Interface 8
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The compositions of the three questions in the quizzesdesgned to test
different levels of understanding in the subjects. Tit question is the easiest.
Reaching the answer simply requires a search for therfahe storyline. The last one is
the most difficult. There is no explicit answer rettext. A correct response relies on an
understanding and interpretation of the overall storylifee second question falls in
between. It is not as explicit as the first. A sfhtforward fact-searching won't yield the
answer. Compared to the third, the answer to the secondoguests repeated multiple
times under different contexts. Therefore, even with@ good understanding of the
whole storyline, the repetitions may help to draw a goediption of what to reply.

Table VI records the participants’ number of correctams in the quizzes and
their self-evaluations regarding their knowledge abow tbpic before and after
conducting the tasks. Ten out of twelve users answered tee tuestions in both
quizzes correctly. Subject 2 missed the third question irfitstequiz, but achieved a
perfect score on the second quiz. Subject 9 missethitdequestion in the first quiz and
the second question in the second quiz. In total, weived only three incorrect
answers. Two were the third question about the HelmetawhidMino, and the other was
the second question about Sancho’s Blanketing.

Figure 11 charts the increase in knowledge of the topicsekisated by the
users. The mosaic bars are the tasks that began wélatarely high pre-knowledge,
yielding ratings of 4 and above. Starting with a high prevdadge understandably
leaves less space to grow. It is reasonable thaht¢hease would, consequently, stay in

the lower range. The solid bars are the tasks in wiielparticipants had limited pre-
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knowledge, yielding ratings of 2 or less. The subject somes a novice in these tasks.
Among them, only two — the second task for subjects 9 andr&@eived a rank of
increase less than 5. The three tasks that containedeéct responses in the quizzes had
a score of 5, 5 and 4. All were in the relatively leamge as compared to the rest, which
tells us that the self-ranking shows a correlatioméokinowledge that the user gained.
The fact that the subjects who started with a verytédnunderstanding of the
topics were able to accomplish a level of high accurdcthe quizzes, even those
guestions that required a significant understanding of\ibead storyline, together with
the fact that they all expressed a fairly positivaease of their confidence level on the
topics, is practical proof that thematic reading is capalbl@chieving the goal of
understanding a specific topic, at least to a degreesticaeeds in topic-wise tasks. It is
worth noting that this can be achieved without knowing theggidea of the rest of the

book.



Table VI. Subjects’ understanding of the topics

Self rating Self rating
of the of the

Subject | Tool . ;Os:;gts knowledge Tool . aﬁ\Os:/:/e::s knowledge
ID used Topic in the ?L the used Topic in the of the
. pic . topic

quiz (out of 10) quiz (out of 10)

Pre | Post Pre | Post
1 Interface|Blanketing 3 0 9 Word Helmet 3 0 7
2 Word Helmet 2 0 5 |Interface|Blanketing 3 0 6
3 Interface| Helmet 3 1 8 Word |Blanketing 3 1 6
4 Word |Blanketing 3 5 9 |Interface| Helmet 3 7 9
5 Word Helmet 3 2 8 |Interface|Blanketing 3 6 6
6 Word |Blanketing 3 0 7 |Interface| Helmet 3 4 7
7 Interface| Helmet 3 0 6 Word |Blanketing 3 0 5
8 Interface|Blanketing 3 8 9 Word Helmet 3 8 9
9 Interface| Helmet 2 0 5 Word |Blanketing 2 2 5
10 |Interface|Blanketing 3 0 5 Word Helmet 3 0 4
11 Word |Blanketing 3 0 8 |[Interface| Helmet 3 0 7
12 Word |Blanketing 3 6 8 |[Interface| Helmet 3 5 8

10

Knowledge increase of the topics

5 6
Subject ID

7

10

Figure 11. Increase in the knowledge of the topics

11 12
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4.2.3 Discussion of the Guidelines for Immersive Design

Thematic reading is a behavior often mixed with reguiavigation of the
narrative. Regular traversal is comparatively passivg, itafollows simply the
predetermined flow presented by the author. Its presends @iibout the user’s input.
The thematic way of reading is participatory and irnteva, as it takes and targets the
particular interests of the reader. In discussionhef aesthetics of the participatory
medium, Murray [Murray 1997] identified three aspects ofess®ient: immersion,
agency, and transformation. Immersion evaluates tper&nce itself. It studies how
much people are able to indulge in and absorb things freitiyn the media. Agency
emphasizes the capability of personalizing and taking paineimedia. Transformation
studies the possibility of customizing the media to thatdesire of the participant with a
different type of experience. As we can see, agency earsformation examines
especially the gaming effect of the media. For our studghematic reading, we are
interested in immersion. In fact, immersion is exaotly key direction in looking for
guidelines for the design of a reader interface that stgppwematic reading. We would
like to see that future designs are designs that can riekeeading experience
interactive, immersive, and indulgent.

Below we organize the discussion of the feedback andrwdigms that we
gathered about the immersive aspect of the experietoethree main sections: the
view, the navigation, and the contextual awareness. §utikision, however, is only
meant to facilitate simplicity in the organized preasioh of the results. They are, by no

means, mutually exclusive to each other. On the conttiaey are highly interrelated.
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There are also a few minor observations that atedinectly related to the three main
topics of inquiry. We briefly discuss them in the lasttion.
4.2.3.1 Views

We have already seen in Table 1V that the subjects shetrong preference for
using the view that displays the thematically relatedrmftion together, as compared
to bouncing from place to place in the original booktle Reader’s Interface.
Additionally, eight subjects (Table VII) stated in theay that the highlighted view
was helpful. After conducting the study in Microsoft Wonine participants expressed
their frustration with locating the highlighted portiobs read. Of these nine, six
explicitly stated that they wished there was a vibat tontained only the highlights. It
is important to note that half of those who made thimmoent were given Microsoft
Word as the first system, and thus were not influencethdwpvailability of such a view
in the Reader’s Interface. Subject 3, in particular,tecka brand-new document before
conducting the reading, manually copying each highlighted ateahe document, and

completely carrying out the reading in the separate deat



Table VII. Observations related to the view

Subject ID

1\2\3\4\5\6\7\8\9\10\11\12

In the Reader’s Interface

The subject has expressed in
the survey that the highlight | ¥ | ¥ | ¥ R S IRV Y
view is helpful

In Microsoft Word

The subject complained in
the survey that locating the VIV NN N VIV | Y]V
highlights was unpleasant

The subject explicitly stated
in the survey that they
wished there was a view with NN N v v
the highlights grouped
together

Table VIII. Rating the importance of a compact viewhs selected text

Subject ID

1 2 3 4 5 6 7 8 9 | 10 | 11| 12

It is important to have the
capability to view the

highlights only, instead of 8 10| 9 |10|10| 7 |10 |10 |10| 10 |10} 9
seeing them embedded in
the whole book (out of 10)
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After the users finished the two parallel tasks, usanked the importance of
having a view with the selected text only (Table VIII). igoarticipants strongly
agreed. The ubiquity of using the selection view in thedBes: Interface, the expressed
desire for a similar view in Microsoft Word, and the higating of the significance of
such a feature, together clearly show that it is ingrdrio have the capability of viewing
the excerpts related to a target topic only.
4.2.3.2 Navigation

Another important aspect of the experience is navigatidhen the study was
carried out in the Reader’s Interface (Table 1X), etewsers used the single click switch
to return to the original book from the highlighted vieMoreover, most noticed this
specific action and remarked on it in the survey, sayingitivaas both important and
useful. Even without any hint given by researchers, cortingeion the bidirectional
navigation between the two distinct views, five particisaaddressed this issue
explicitly in the survey, stating that a smooth impletagion is crucial. After the survey,
we asked the subjects to rank their feelings regardindpithieectional navigation. The

responses (Table X) further confirmed its importance.



Table IX. Observations related to navigation when the skiwas conducted in the
Reader’s Interface

Subject ID
11234 |5|6|7]|8]|9]|]10]|11]12

When taking the quiz, the
subject did click on the

highlights to switch fromthe | v | V N VN Y NN NN
selection view to the whole
text view for more contexts

The subject expressed in the
survey that it is important to
have bidirectional movement | v | V v v v
between the highlighted view
and the normal view

The subject tried to select the
text in the highlighted view, N N N
but was then was taken to
the whole text view

The subject expressed
specifically the inconsistency
in the way that the v v v
bidirectional navigation is
designed

Note: Grayed area is data collected through investigators’ observations. Clear area is data
collected from the survey responses.

Table X. Ratings about the importance of the bidireefimavigation

Subject ID
112 |3|4|5|6|7]|8]| 9|10 11|12

It is important to have the
capability to traverse easily
back and forth between the 10| 9 |10 10| 10| 9 |10| 10| 7 | 10 |10 10
highlights and the original
text (out of 10)
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The consistency of the bidirectional traversal atoacted a lot of attention in
the study. The design of the interface uses one digotfrom the selection view to the
whole text view, while the other way around is achievedekplicitly clicking on a
button on the tool bar. Subjects 2, 7, and 9 complainedhbatystem should follow the
same design and the user should be taken to the selewtiy by clicking on the
highlighted area in the book layout. At the same time, tdude inconsistency of the
navigational mechanism, subjects 2, 10, and 12 noted tegtttied once to select
certain parts of the text while in the selection vidwt were taken to the whole text,
which was contradictory to their expectation and, eqoently, interruptive. Subject 1
and 7 also noted in the survey that they should be dddwck to the previous viewing
location each time they switch back to the selectiewyvilhe present implementation of
the interface doesn't record the final browsing statuse Tdtt that the cursor is
redirected to the end makes the reading of the thetaamittent. Most of the time the
users switched to the book view simply to get a quickagaof the surrounding context.
Then they had to scroll to be where they were & gblection view when they came
back.

When there was no compact view of the selections dic& away, as in
Microsoft Word, some participants initiated ways to spepchavigation. The method
most often observed was use of the thumbnail view. Sisbfgc7, and 9 used the
“Zoom” function to assist their navigation. Subjecta@l & constantly switched between
two sizes of the zoom: one extremely small, suchtthambnails of a big chunk of the

document were visible on the screen, and the othandtmal size. The small size was
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used to get a glance of the locations of the yellowwsarand the normal size was used to
read the actual text. Subject 10 opened two copies of thersdot in different windows,
with one window containing the thumbnails as a navigationlegaind the other the
regular display to conduct the reading. Subject 2 creaiednarks for each chunk of
the highlights and used the bookmark to assist the navigation

These creative efforts in Microsoft Word bear a gremilarity to the zigzag
pattern seen in the use of the selection view in thelé&&alnterface. Users all used a
view where a glance of the selections could be oethiRrom there they travelled to the
specific locales in the book. They stepped back to timpect view to get another
glance, and then set out to examine the book once.again

Bidirectional navigation apparently is one major elemantiser need, when it
comes to thematic reading. When there is a condensed valalde for the theme,
most participants automatically choose it over thanaddayout. At the same time, they
consider navigation between the two views to be a keyeziethat should be designed
consistently and self-evidently.
4.2.3.3 Contextual Awareness

Subjects 1, 5, and 6 commented that although they prefertesktthe selection
view, they would have liked to have some sort of eginindication to keep them aware
of where they are. Subject 1 suggested having a narrow parnékeaight-hand side.
Along with the selections, the panel would list thenber of the chapter from which the
selections were extracted. Subject 5 suggested providingdex iof the highlighted

sections, as well as adding a bit more of the snippdexbthat surround the highlights,
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even in the selection view. Subject 6 thought that a nurabevords/lines/pages in
between the highlighted sections would be helpful. Stdbjgcand 9 further proposed
one possible solution: providing a document thumbnail map,tlikePDF navigation
panel with the page thumbnails on the side. The map weutsbibcurrent to the reading
action in order to provide a synchronized notion of whéee readers are. We have
already seen subjects using a zoom view in MicrosoftdWorassist their traversal of
the disjointed selections. It looks like the readdrglectronic texts are quite used to
adopting a thumbnail view as an aerial view of theid@agion.

Subjects 3, 5, and 6 mentioned that the selection vieweimgited in the
Reader’s Interface shouldn’'t be compressed into a higkchf text. It would be better if
they maintained the original look as in the book, or hatlearer space between the
different sections.

All of these factors indicate that although themagiaders like the convenience
of a compact view of their interested excerpts, thegpvasion of a notion of contextual
surroundings of the book might give them a sense obeing lost, and thus may make
them feel more comfortable or freer to indulge in viestser than the original. The
awareness and indication of the hidden parts does not impedes originally expected,
the experience of thematic reading, but rather encouragedsrs to put aside the rest of
the narrative. As a result, it promotes immersioa flow of the readers’ own creation.
4.2.3.4 Other

Another interesting observation is the use of the se&roction (Table XI).

When the study was taken in the Reader’s Interface, Sul§jesmtsl 12 used the search
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function in the Mozilla browser. The Reader’s Inded showed its own search that was
implemented, but the feature wasn’t explicitly explainedhe user. At the same time,
no one raised the question of whether there was ahsasailable while conducting the
study. Neither was the search mentioned in the survbg iocluded as a future add-on.
While in Microsoft Word, a total of nine subjects used tearsh function, with eight
explicitly mentioning their use in the survey. The reasoch a difference might have
been triggered is that users are less impeded by conduchiggreanual processes when
the information they need is right in front of them.ehhwhen the manual work is
tolerable, they are less likely to think about technicgirovements. Otherwise, without
the information being readily available, manual work bgdim look overwhelming.
People then tend to resort to and rely on the other mefaassistance on hand. Of
course, the participants’ familiarity with MicrosoftdAdl might also have played a part.

People are more likely to use the functions with whicly tieve prior experience.

Table XI. Observations related to the use of the searattion

Subject ID
1|2 |3]4afs|e|7]8]9]10]11]12
In the Reader’s Interface

The subject has used
FireFox search to help find N N
the answers or locate a
certain context

In Microsoft Word

The subject has used search
to help find the answers or v v v | W A RV YA IRV I
locate a certain context

Note: Grayed area is data collected through investigators’ observations. Clear area is data
collected from the survey responses.
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Subjects 2 and 9 made the comment that they would like tableeto add
comments or impose additional tags over the highlighubject 3 liked that fact that he
was able to rearrange the content freely in Word, iyethe Reader’s Interface, the
sequence had to follow what appeared in the book. Annogsatend content
rearrangement both constitute research areas ofdwaiy but are beyond the focus of
our studies.

After the users finished the two parallel tasks, usespamded to the question
comparing the two systems (Table XII). Users all preféto use the Reader’s Interface,
rather than Microsoft Word, for fulfilling the taskufhermore, the Reader’s Interface
was regarded as considerably better suited to the tagkraSong with what the
Reader’s Interface provides but is not supported by Mictodadrd, we draw the
following guidelines for designing future reading platforratttarget the behavior of
thematic reading. 1) It is critical to be able to viese$/ the relevant contents with the
irrelevant part temporarily hidden. 2) The key to the exmee of thematic reading lies
in the navigation between the thematic and the normalsvié is critical to provide a
natural and smooth traversal between the two. 3) Aomadf contextual awareness
should be provided as a peripheral feature in the backgraendhat the reader is

confident about where they are.
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Table XII. Responses to system preference

_ In order to fulfill the task, you In order to fulfill the task, the tool chosen
Subject ID prefer to use above is clearly better than the other
(out of 10)

1 Interface 10

2 Interface 9

3 Interface

4 Interface 10

5 Interface 10

6 Interface 8

7 Interface 10

8 Interface 10

9 Interface 10

10 Interface 10

11 Interface 10

12 Interface 10

4.3 Experiment on Multiple Readings
4.3.1 Experimental Design

After finishing the experiments on single readings, shene set of subjects
moved on to the second part of the user study. Heresttioky stretched into the arena
where thematic reading involves multiple threads oflirep We mimicked a scenario
where people study different topics and try to figurée lwaw the topics relate to each
other. This study was conducted using solely the Reader'daecee The participants
were given three copies of the bobkn Quixotethrough the Reader’s Interface. Each
copy contained highlights pre-marked for a specific topieo Bf the three topics were
already addressed in the previous part of the study. Thedabp@ayment involvement,

which is about payment actions that involve the two metjaracters, was new here.
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1. Sancho’s Blanketing

2. The Helmet of Mambrino

3. Payment Involvement

The task was to find those places where two or adletlof the topics crossed
each other, and briefly describe what the interactieer® about. Out of the 12 subjects,
half were asked to use only the individual copies; therdtal were allowed to use the
collation view available in the Reader’s Interface.effthey finished the assignment,

they were debriefed with a survey (Table XllII) thatteamed the following questions.

Table XIIl. Survey questions for the second scenarib@iser study

1. Please describe the procedures that you took to answer the question.
Survey after | > what features of the tool are good for doing the task?
finishing the
task 3. What features of the tool are bad for doing the task?
4. What features, if available, would make it easier for doing the task?
1. The extent that you have relied on the collations between the topics in
fulfilling the task.
questions to Never Some Extensively
the subjects . ] ]
who were 2. Itis important to have the collation view.
collation Strongly Neutral Strongly
view Disagree Agree
3. Do you wish the collation view would be implemented in another way? If
yes, how?
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4.3.2 Results and Discussion

The interactions between topics 1 and 3 and between t@pasd 3 are well
defined. Don Quixote doesn’t pay for their stay in the and the innkeeper, who grabs
Sancho at that moment, makes him suffer by tossing hbtarket. The barber from
whom Don Quixote extorts the basin - his helmet - enters them later in the inn. He
requests and, in the end, receives the return of his pyoperere isn't a definite
relational interaction between topic 1 and 2. Althougkythppear close to each other
during the altercations of the two characters, it ghlyi subjective whether or not to
regard the altercation as an interaction betweetoties.

Table XIV shows the major observation gathered from $ix subjects who
didn’t have the permission to use the collation vieviheWdescribing the procedure that
they took to fulfill the task, both Subjects 1 and 10 stdtatthey alternatively switched
between topics to see if any of the text matched. Towenparticipants, in responding to
what features would make it easier to perform the &@bkished to have the capability
of showing all the highlights in one common place, \i# overlapping part possibly in

anther color.
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Table XIV. Behaviors exhibited when the collation view wwas$ given to the subjects

Subject ID
14|57 10|11
The subject wished that the topics could be N N N N
combined in one view
The subject stated that the strategy of
finishing the task was to find the overlapping | V v

text

The subject stated that they stayed mainly in
the topic of payment and tried to find the VoY
references to the other two from there

When the subjects were given the option to use the tioollaview, the
observation was unanimous (Table XV). They all jumpgttrinto the collation view
and relied on it exclusively for conducting the taske Bhailability of the collation was
also highly appreciated by them. On average, the group giverotla¢ion view spent
much less time than the group without the collation {&able XVI).

With regards to the interactions found between the $ppimse who didn't use
the collation were all able to find the interactionsween the first two topics with the
third one. Only two subjects reported an interaction betwegics 1 and 2. Two factors
could have contributed to this phenomenon. One, the tipgayment is brand-new.
The participants tended to focus more on the new topitewbnducting the task. This
is seen in the comment given by Subjects 1 and 4. Bothioned that they stuck
mainly with the topic of payment, and tried to find refezes from there to the other

two. Two, as we have mentioned earlier, topics 1 and 2t dave a relational
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interaction as strong and well-defined as that whglbetween the other pairs. The
participants might have made the judgment that theylgichgn't interact.

Those who used the collation all reported an interadigtween each pair, even
between topics 1 and 2. Although the two don’t haveangtrelational interaction, there
was indeed one common excerpt highlighted in both copiesfathehat the subjects
saw the overlap explicitly might have induced an impresthat the topics must relate.
This impression, consequently, might have made the gsbjaore susceptible to
acknowledging the overlap as an interaction than iptbeious case.

One unexpected result was given by subject 1, who fousub#e interaction
between all three topics: when the dispute of the Hetrh®lambrino, after a long, later
turned fierce, practical joke carried out by a group of f@eopthe inn, is finally settled.
The barber is paid back for his basin. The innkeeper inategidemands compensation
for his loss and services and his request is also fdlfiNot paying the innkeeper is the
trigger of the blanketing. All three threads do connethiatexact locale, although there
isn't an explicit area in the highlights overlapping ntheReaching to the interaction
requires a looking beyond the text matching. It is egg8ng to see such serendipity
being unveiled only when the participant took one step futtiaer what the technology

offered.
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Table XV. Behaviors exhibited when the collation view wa®n to the subjects

Subject ID
2136 |8]|9]12

The subject has used the
collation view and located the VIV NN NN
overlapping text

The extent that the subject has
relied on the collations in 10| 9 | 10| 10 | 10 | 10
fulfilling the task (out of 10)

The importance of having the
collation view (out of 10)

10 | 9 9 |10 |10 | 10

Table XVI. Results of the study

Being given Time
the Shared Time spent average
Subject ID View (min) (min) Interactions found
1 | without 19 1+3; 2+3; 1+2+3
4 | without 9 1+3; 2+3
5 | without 16 17.8 1+3; 2+3; 1+2
7 | without 27 1+3; 2+3
10 | without 11 1+3; 2+3; 1+2
11 | without 25 1+3; 2+3
2 | with 7 1+2; 1+3; 2+3
3 | with 11 1+2; 1+3, 2+3
6 | with 9 10.7 1+3; 2+3; 1+2
8 | with 17 1+3; 2+3; 1+2
9 | with 10 1+3; 2+3; 1+2
12 | with 10 1+3; 1+2; 2+3

Adoption of technology increases the efficiency of aiartypes of work, as it
reduces the amount of time that would otherwise be spentanual work. In our study,

people with the collation view spent 40% less time thase¢ without it. With the aid of
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technical support, the results people reached generallyahbigh correlation to the
affordance of the support itself, as seen in the unifi@sponses from the participants
who used the collation view. People tend to trust ancetheby the implementation. If
the technology has a biased direction toward the proesduifr this research, people
would have been seen to be biased in their judgmentsekhsWhen the participants
were given the option to collate the text, the impogsghey had from the introduction
of the collation function led them to assume tha task was simply a process of
matching the highlights. Although some participants who dideteive such an
introduction also had similar impressions, the resditsysthat they were less likely to
equal the overlaps with these interactions. When tdagimal assistance is limited and
when it depends mainly on manual exploration, as hasdse without the collation, the
procedure might be slower. At the same time, it is Wpualder this situation that the
serendipities are discovered and appreciated, as deatedshy the findings of Subject

1.
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5. AUTOMATIC PINPOINTING

This section of the dissertation is dedicated to rampiine investigations that
were conducted, primarily involving the technical or machside of reading
thematically, or in other words, the potential that computeay be programmed to
direct the reader to places of their interests. Nems=dio say, it is a huge topic of its own.
As it is unlikely that one technique will suffice to explat all, research in this area
understandably consists of many fine-grained investigatiargeting certain focuses.
Our focus is inspired by the manual compilation of iedin textbooks and is overlaid
on top of the investigation of locating places in araiase book relevant to a given
phrase. This section reports on the approaches we hleme &md the results of the
investigation [Deng et al. 2007].

The currently available operation of searching for a ghiasdigital texts is
helpful, but does not satisfy our purposes since it ig able to find consecutive letter-
by-letter matches. The resulting set, consequently, isréstrictive to include the
majority of the potential pinpoints. On the other hasdarching by matching the
individual terms is too imprecise, since it is the aimmf and interaction between all
the terms that defines the meaning of the phrase. &xome the shortcomings of both
approaches, we propose a two-step methodology, whictaligsxamines the terms in
the phrase first as individuals, then as a group, andioesithe evidence collected from
both search operations to form a result set that repnesent more accurately the

potential pinpoints in the target document.
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We report our investigation and experiments as followsti&n 5.1 is dedicated
to providing a description of the proposed methodology. Weemt it with an outline of
its overall flow and then describe in detail the intéoas between the three functional
components contained. Following that, we present ini@e&.2 the tests conducted
when the segmentation of the text is acquired byovailg the structural
accommodations. The purpose of these experiments igatoirge the effectiveness of
the overall mechanism of the methodology and to testeftfects of several techniques
that had the potential to enhance the performance ofeheral system. Section 5.3
compares the performance of the system when the wtalieiccommodations are taken
or not taken into consideration, when segmenting the fhese experiments aim to
justify whether or not structural segmentation is biere@ffor our application. In the
mean time, we tie together the tuning of an importastesy parameter, the proximity
value, into the experiments under both segmentaticmtgues and report the results.
Both Sections 5.2 and 5.3 begin with a description oftkinee system components
implemented under the specific tests, continue touds their experimental design, and
analyze the test results in the end.

5.1 Methodology

In summary, the goal is to find information pieces ibo@k relevant to a given
phrase. A phrase usually contains several terms with eontributing partially to the
overall thematic implication. Here we propose a twepsnethodology that uses a relax-
and-tighten strategy. In the first step, the methodoledpxes the search by 1) treating

the terms as individual entities and contemporarily ewglg the interaction between
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them, and 2) incorporating expansions to these entitiethermean time, a parallel
search is performed by examining the interaction betwe=terms. Feedback collected
from this search is then used to tighten the resuligaed in the first step by filtering
out the ones representing no interactions. To effiliegxplain the methodology, we
first give a landscape description of the overall mechan&e then break it into three
logical components and discuss in detail the individualctionalities and the
interactions between the components.

Figure 12 is an overview of the methodology as reflectedlanworkflow of the
experimental system. Here, rectangles represent ddtalpses represent actions. The
inputs of the system include a book, which we term ascardent, and a phrase. The
notion of a document presently refers to a narrdtivek. Nevertheless, the input is not
confined to just one book. It can be easily generalingth slight customizations, to
allow for multiple documents. Within the scope of therent investigation, however,
only one book is used because the emphasis of the stpthced on the effectiveness of
the methodology rather than on the scalability ofsygem. The output of the system is
the list of target units retrieved. Each unit representlcation whose context is
potentially relevant to the topic under request. Fromrtpat to the output, the process
procedure may be logically decomposed into three componasitsuggested in the
graph, based on the following functional distinctions: woent preparation, query

preparation, and search and refinement.
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/Document Original \ / Input phrase Query \
Preparation document Preparation
Index of targe Index of Term quer Proximity quer
units verification unitg query y query
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List of
verification units
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Figure 12. The overview of the methodology

[

List of target unit|

In document preparation, the document goes through a @airigi and indexing
process which produces two full-text indexes: an index @tahget units and an index
of the verification units. The target units are the rfisegmentations of the two. They

serve as the target locations near where a potertial@, coherent to the given theme,
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is likely to be found. Compared to verification unitseythare smaller chunks of the
original text. Verification units are larger segmeiotas, each of which contains a group
of consecutive target units. Taking the segmentation méahaapplied in Section 5.2
as an example, target units are the individual sergemngbile verification units the
chapters.

In the query preparation, the input phrase is first parsdceapanded to form a
term query. We apply a Boolean search of this term qoeatye index of target units and
find all the target units that contain at least one agetwe of any of the terms. This is a
relaxed search since the terms are treated as indepemtheiies and their
interrelationship is at the present stage disregarded. Takeodadhe first step is to
enhance recall to the fullest extent by loosening tl&ricton for searching, and by
including alternative variants. The second step is a stéghten the search results by
bringing the interrelationship between the terms baak éonsideration. To do that, the
guery preparation first uses the terms after the parsidggpansion to form alternative
phrases, then imposes a proximity value (the numbeerofst apart) on each one. This
procedure produces a series of proximity queries which arbyfio@anjugated with a
Booleanor. The final query is searched in the index of verifmatunits. As a result, a
list of satisfied verification units is acquired.

The third component is the search and refinement stagee Tthe retrieved
target entries are filtered through the qualified veriftcainstances. If a target unit does
not belong to any verification unit that passes the pribxioheck, it is proof that the

target only sees partial thematic clues and does not pravalegsenough evidence to
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qualify itself as an eligible return. It is, thereforiminated from the final list of
retrieval.

Consider as a metaphor, the case of a detective ttgifigure out whether a
squad has had a secret meeting. The detective first wete guestion each member
regarding their specific activities. Then he checks &ifs®ne day, the squad happened
to appear in the same building. Although during that day thigyt have done things
alone, like going to different lunches, it is highly pbsithat during that same day a
secret meeting occurred. All the activities in that dgyeach individual deserve to be
more closely investigated. On the contrary, if duringdtieer days, the members didn’t
even appear close, it might be that a secret meetingry unlikely and any evidence
from those days can be easily ignored. In our caselighof target units contains the
specific activities by each individual, and the list efification units gives the days
when the members came close to one another. The egidiem the list of verification
units is used to filter out those activities that happemethe days other than the ones on
the list.

All the experiments presented in the Sections 5.2 and rg.3rglemented in
Java, with the search engine built on top of the goemce full-text search APl Apache
Lucene [Apache Lucene 2008].

5.2 Tests under Structural Segmentation

In this section, the original text is segmented foltaywcertain structural features.

Here we test the effectiveness of our query expansiarsioyg WordNet synonyms and

inflectional variants; we also test the effectivenef the overall methodology.



70

5.2.1 Implementation of the System Components
5.2.1.1 Document Preparation

We chose sentences and chapters to be our two unit®oohation. The small
unit is the basic unit for judging the relationship withieeg phrase and, consequently,
it pinpoints places in the book where the working theiiseretely emerges. Sentences
are a feasible choice for the small unit as they peweaningful descriptions and are
autonomous entities. Chapters are large informationkshiinat are pre-delimited by the
author for logical or structural purposes. We chose therbe the large unit. The
decisions regarding the definitions of the units, howeare not claimed to be the most
authoritative or effective. As a matter of fact, $&tt5.3 contains a further exploration
into the effects of using different unit definitions, kvibr without considering the
structural confinement.

Rudimentary heuristics were used to decide sentence tlons in our text. A
sentence was simply considered to be a string withnartal character that is one of the
typical end-of-sentence delimiters, for instance, “?,or *.". Chapter boundaries are
encoded in the text with the word “chapter,” followed bghapter number, and thus can
be easily detected. Using Lucene, we constructed theséparate unstemmed indexes
with the stop words removed.
5.2.1.2 Query Preparation

The basic query for the Lucene document retriever isrgunction of clauses.
The input phrase first goes through a query parser whichtdmethings: removes the

stop words and detaches the inflectional endings frorard.vWWe followed the rules of
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detachment [WordNet Manual 2008] applied in WordNet, and imiéen time used the
test book as a dictionary of possible correct womisyrder to find the base form of a
word. The query parser generates the baseline query, whithins the base forms of
the non-stop words claused together by a BoolmariWhen forming a query with
expansion, we first look for all the possible variatésived from the expansion, then
trim off the ones that don’'t appear in the book, andllfineeplace each term in the
baseline with a clause that joins together the origieah and its variants using a
Boolean or. We experimented with the expansion using WordNet, indieat
morphology, and a combination of both. As a result fjugries, represented as S1, S2,
S3, and S4, were tested on the sentence-wise retrieval.

S1 Baseline The baseline query contains no morphological or synonym
expansions of any sort. Query terms simply consishefltase forms of the non-stop
words from the natural language input.

S2 Inflection expanded The inflectional variants of each term are addedhé¢o t
baseline query. Inflectional variants include all possllgal forms and verb tense
conjugations.

S3 WordNet expanded Terms in the baseline query are expanded by the
synonyms found in WordNet.

S4. WordNet & Inflection expanded: The synonyms from Wordnet and the
inflectional variants are added together to the basqlieey.

To form the queries applied in chapter-wise searchingjriiiye phrases were

first constructed by selecting one alternative, eithe@a@ant or the original form, for
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each term. Following that, a proximity value was appliedeach individual phrase

before they were conjoined together by a Booleato form the final query. Depending

upon what was included in the sets of alternatives, threeegugere defined and tested.
To differentiate them from the ones above, we reptdbem as C1, C2, and C3.

C1. Proximity imposed but with no variants included The proximity value is
applied to the baseline query.

C2. Proximity imposed after inflection expansion Alternative phrases are
formed from alternative terms composed of the origiaat$ the inflectional variants.

C3. Proximity imposed after WordNet & Inflection expansion: Alternative
phrases are formed from alternative terms composedheofotiginals, the WordNet
synonyms, and the inflectional variants.

After we examined the results from the sentence-letekval, the expansion by
WordNet achieved no improvement in the number of reledacuments. Therefore,
WordNet synonyms were not carried out as a singlertggbximity checking.

The proximity value applied in the current study is 300 wordstapa the use
of the proximity verification is based on the theom@dtessumption that if all the terms in
a given phrase co-occur within a particular vicinity nthige location of the occurrence is
considered to be of significance. This is analogouspasaage retrieval that defines the
passage by a sliding window. The determination of the proxivaitue is essentially a
determination of an effective passage size. Studies ctettlbby Callan [Callan 1994]
have previously shown that if a sliding window of a fixeddth is chosen for passage

retrieval, sizes of 150-300 words yield the best results. tégefore, chose 300 as the
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proximity value for our study. It worked well in the preserperiment; more systematic
tuning on this parameter is conducted in Section 5.3.

As a concrete example, consider the phrase “Santiarketing” as the input.
The following shows the seven queries generated fronphingse.

S1. sancho blanket

S2. sancho blanket blanketing blanketed blankets

S3. sancho blanket mantle cover

S4. sancho blanket mantle cover blanketing blanketed btanket

C1. “sancho blanket™~300

C2. “sancho blanket’”~300 or “sancho blanketing’~300 or *“sancho
blanketed”~300 or “sancho blankets”~300

C3. “sancho blanket’~300 or “sancho mantle”’~300 or “sancaheert~300 or
“sancho blanketing”~300 or “sancho blanketed’~300 or “sanchdéiair+-300
5.2.1.3 Searching and Refinement

Using Lucene, we applied a Boolean search of the fautesee queries to the
sentence index and retrieved lists of potentially relew@ntences. The ranking of the
returns are ignored due to two reasons: 1) navigatingriative thematically tends to
follow the order in which the excerpts appear in the t@xtl consequently the ranking
sequence becomes undesirable; 2) a typical case farkadraearch is based on the
assumption that the relevant documents could and, whaerapplicable, should be

sorted according to a scale of relevance. Our applicatioihe other hand, focuses on
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forming a complete relay of thematically connected ssgs) and all relevant excerpts
are equally valued.

Recall-enhancing strategies tend to have the adverse effiextucing precision.
In other words, increasing the number of relevant decusnis generally achieved at the
cost of including more irrelevant returns. There are factors in our study that aim at
enhancing recall. One, a Boolean search is less$ ttaio a ranked search that cuts off at
a given number or by a certain criteria, since a Boogsmrch selects all the documents
that contain at least one occurrence of any of thmsteTwo, a query expansion, in
particular, by predicting the semantic meaning of a tesimg a general-purpose
thesaurus, may add bad guesses and, consequently, produce wareedneturns.

In order to counteract such an effect, on the one hamdnevease the precision
of the Boolean search by maintaining a list of freqyeagpearing terms and ignoring
them when extracting the sentences. For instdboe,QuixoteandSancho Panzabeing
the names of the two principal characters in the boak,naglected in the sentence
search because they do not add value as stand alorge Ténis1strategy is analogous to
the 50% threshold implemented in a MySQL full-text segMySQL Documentation
2008] — if a word is present in at least 50% of the entniesdata set, then the word is
considered to be a stop word and is subsequently left dbeafearch. Nevertheless, in
checking for proximity at the chapter level, the Istnbt applied. The frequent terms,
though by themselves not informative, could add great valdeftning a concept when

combined with other artifacts.
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More importantly, in order to refine the search resuwits introduced a simple
dropping strategy that uses the evidence collected at fptecHevel. For each chapter,
we verify whether the phrase terms appear within taicedistance from each other. If
not satisfied, we regard the absence as proof that dhterd from that chapter is
unlikely to be relevant and filter out the sentencesnftbat chapter. Exploiting co-
occurring terms in IR systems [Billhardt et al. 2002] hasvgmoto be beneficial in
document retrieval. This demonstrates that a term’s ibxis a valid clue for judging
thematic or semantic coherence.

5.2.2 Experimental Design

The phrases for the test were selected from thentarg [Urbina et al. 2006]
composed by the Cervantes Project [Cervantes Project 2898 comprehensive
summary of the episodic and thematic elements ohdneative. The taxonomy has been
used to catalogue a digital archive @tiixoterelated illustrations. Figure 13 shows a
few examples from that taxonomy. When selecting pésases, short phrases that by
themselves could reveal solid episodic clues were peefeFor example, “the helmet of
Mambrino” appears in the taxonomy as the entry “Adwen of the helmet of
Mambrino,” and thus was chosen as a test phrase bettaupdrase clearly describes
one adventure. Using this strategy, five phrases weretsdldrom the taxonomy by

extracting the defining part of an individual adventurepsade.
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1B. Chapter 18
18.1 Adventure of the flock of sheep (rebafios)
18.2 3F counting Dg's teeth

19. Chapter 18
19.1 Adventure of the dead body
19.2 3P names DY, knight of the sad countenance {(triste figura)

20. Chapter 20

20.1 Aadventure of the fulling mills (batanes)
z20.2 Torralba’s tale by 3P

20.3 8P'=s tricks Do

20.4 5P'=s mishap {(cagada)

2Z1l. Chapter 21

21.1 Discourse of D¢ about ideal knight
21.2 Encounter with barber

21.3 Adventure of the helmet of Manbrino

Figure 13. Some examples from the taxonomy

P1. Sancho’s blanketing

P2. The helmet of Mambrino

P3. Sancho’s island

P4. The fulling mill

P5. The galley slave

For each phrase, we collected the search resultallfdour sentence queries.
Since S4 encompasses the other three queries, this fesn S1, S2, and S3 are all a
subset of the results from S4. A Cervantes scholar went through the list generated
by S4, and judged one by one whether the surrounding cooftékie sentence was
relevant to the given theme. This scholar, who refyutaaches graduate-level courses
in Spanish literature, is an experienced editor, thecRireof the Catedra Cervantes in

Spain, and has written several monographs and over 10@srated to Cervantes
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andQuixote His expertise and strong background qualifies him for madirnigoritative
or editorial decisions for this study. As people’s periogpand preference of reading
narrative themes differ, it will be interesting, aduéure-work evaluation, to have a
larger pool of judges and to see how their judgment refldotir perceptions. The
current study, however, relies only on this expert’s opinisecause the focus is on
testing the methodology. The results are given anlyzedhin the following section.
5.2.3 Results and Discussion

To evaluate the retrieval performance, IR systems ajlpicuse the well-
established precision and recall metrics. The standeadl reeasure, however, is hard to
apply directly to our application. Unlike the standard IR teollections, e.g., TREC,
which gives the total number of relevant documents & gbt as a pre-determined
parameter, it is extremely difficult, if not imposkd, to know exactly how many
pinpoints will be considered relevant to a theme ipoak. Instead of using absolute
recall, which calculates the ratio of relevant docusieeturned out of the total relevant
documents present, we use the largest number of relevaoimdnts known to be
retrieved as the base, and compute a recall relatite This largest possible number is

actually the number of relevant returns retrieved by S4.

Number of relevant documents retrieved
The maximum number of relevant documesxer retrieves

Relative recalk




78

The total number of relevant documents is the sumehtaximum number of
documents ever retrieved and the number of documents meleua missed in the
extraction. Therefore, absolute recall and relateaall share exactly the same tendency
and will produce the same judgment if they are applied ¢onaparison between two
mechanisms of retrieval. Since the purpose of our quawtitealculation is to compare
across alternative mechanisms, and not to judge the abdgatformance of one single
mechanism, the use of relative recall suffices.

In terms of the overall performance evaluation, we lwom precision and recall
with the F-Measure [Makhoul et al. 1999; Van Rijibergen 19¥djich is simply a
weighted harmonic mean. The weightepresents the relative importance of precision
and recall for a particular application. We use 2, i.e., the Fmeasure, for evaluating
the effectiveness of both the retrieval and the @dace as a whole (retrieval together
with refinement). The Fmeasure weighs the recall twice as much as precisinder
the context of thematic reading, the effect of encewimyj pieces of information
unrelated to what you are expecting is not as detrimastadlot finding what you are
looking for. In other words, recall should be valued highan precision. However, for
the evaluation of the refining methods,= 1, i.e., the Fmeasure, is used. In the F
measure, recall and precision are evenly weighted. Tasomefor choosing the;F
measure in that single test is that the test’s fosgpecifically on evaluating precision-
enhancing techniques. It is understandable that if you tke&xriteria for filtering, you
are more likely to preserve more records, and thus\ahidigher recall. Therefore, in

order to have an objective and honest judgment regaraingftectiveness of precision-
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enhancement, it is better to treat precision as bdingaat as important as recall in a
comparison of the refinement methods. The F-measudefised in the following

formula, wherex = 1 for R and 2 for &

F, = (1+a)precision’recall/(a O precisior reca)l

5.2.3.1 Comparison of the Expansion Methods

Table XVII compares the retrieval effectiveness of tiferent expansion
methods. The table contains the number of relevantregldvant sentences returned by
all four queries for each phrase.

Figure 14 shows a graph of the performance. As seen ilgthre fexpanding the
baseline by WordNet does not improve the performanceveddiscussed in Section 5.2,
the effectiveness of using WordNet synsets for query expamsis been controversial.
The majority of the research findings lean towarddlaém that if WordNet is applied
simply for expanding the query, the retrieval perforosamvill be downgraded. Our
results confirm the claim made by the majority and ptbee in the context of indexing
the narrative texts by short thematic phrases, expgnoy WordNet provides little
benefit. If we examine closely one of the test ptsaSancho’s islandit gives us some
insight into why WordNet turned out to be unsuccessful incase. Basically, from this
phrase, we expect to see all the incidents that arear®l to Don Quixote’s promise of
an island, Sancho’s eagerness for the island, his comstamders to his master about

the island, and the master’s reprisals regarding the.igshe book used botsland and
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insulain related occasions. The woirtsula, however, is not included as a synonym in
WordNet. In another test cashipis recognized as a synonym fpalley. Nevertheless,
the book exclusively useghlleyin referring to the specific adventuretbé galley slave
Returns added bghip all turned out to be unrelated. In summary, the disectiom
caused by the idiosyncratic need of a particular context lbe the major reason why a
general thesaurus-based query expansion turns out to befuhhat has also been
observed by other researchers [Srinivasan et al. 2000th©other hand, the fact that
the test book used is as a translation from its odigamguage, Spanish, also makes it
difficult to find appropriate synonyms (as in the casmsdla) by a lexicon in canonical
English.

For three phrases, inflection expansion significantly owpd the performance
over the baseline. For the other two, it only addeuegligible number of irrelevant
returns. It also outperformed its combination with WoetiINVe conclude that expansion
with inflectional morphological variants is essehtfar locating candidates for a

thematic subject.



Table XVII. Search results of the different expansiwethods

Number | Number
Phrase | Query of _ of Precision Relative F»
tested used | relevant | irrelevant recall measure
returns returns
S1 10 1 0.9091 0.5000 0.5882
b1 S2 20 2 0.9091 1.0000 0.9677
S3 10 15 0.4000 0.5000 0.4615
S4 20 16 0.5556 1.0000 0.7895
S1 29 19 0.6042 1.0000 0.8208
b2 S2 29 20 0.5918 1.0000 0.8131
S3 29 19 0.6042 1.0000 0.8208
S4 29 20 0.5918 1.0000 0.8131
S1 18 5 0.7826 0.6923 0.7200
p3 S2 26 5 0.8387 1.0000 0.9398
S3 18 5 0.7826 0.6923 0.7200
S4 26 5 0.8387 1.0000 0.9398
S1 11 7 0.6111 1.0000 0.8250
b4 S2 11 10 0.5238 1.0000 0.7674
S3 11 8 0.5789 1.0000 0.8049
S4 11 11 0.5000 1.0000 0.7500
S1 22 15 0.5946 0.6667 0.6408
ps5 S2 33 22 0.6000 1.0000 0.8182
S3 22 23 0.4889 0.6667 0.5946
S4 33 29 0.5323 1.0000 0.7734
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Figure 14. EFmeasure of the different expansion methods

5.2.3.2 Comparison of the Refining Methods

To examine the effectiveness of the refining methods, applied the three
proximity checks to the result sets returned by S4. Thetfat the results from S4
contained the highest possible number of noises malde lieist sample for filter testing,
compared to the results returned by S1, S2, and S3. Thefgbalrefining process is to
preserve as many relevant returns and filter out as mérthe unneeded ones as
possible. The results are given in Table XVIII and Figure 1w see in Figure 15,

refinement done through the proximity check by C2 standastiie best.



Table XVIII. Refined search results from S4 after défat refinement methods

hﬁ;ﬁggﬁ Number Number
Phrase | Filter of of . Relative F.
of . Precision

tested used relevant | irrelevant recall measure

relevant

returns returns

returns
C1 14 0.7778 0.7000 0.7368
P1 Cc2 20 20 5 0.8000 1.0000 0.8889
C3 20 11 0.6452 1.0000 0.7843
C1 28 7 0.8000 0.9655 0.8750
P2 Cc2 29 28 7 0.8000 0.9655 0.8750
C3 28 7 0.8000 0.9655 0.8750
C1 23 1 0.9583 0.8846 0.9200
P3 Cc2 26 26 1 0.9630 1.0000 0.9811
C3 26 1 0.9630 1.0000 0.9811
C1 4 0 1.0000 0.3636 0.5333
P4 Cc2 11 11 0 1.0000 1.0000 1.0000
C3 11 0 1.0000 1.0000 1.0000
C1 26 6 0.8125 0.7879 0.8000
P5 Cc2 33 33 8 0.8049 1.0000 0.8919
C3 33 17 0.6600 1.0000 0.7952
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Figure 15. F measure of the refined search results from S4 afteereiit refinement
methods

One issue that should draw our attention is the ifigeout of relevant returns, as
in the case of P2. The one return that was incorreetggnized as irrelevant by the
refinement module says:

“...and all the rest of it that your worship swore to obseuntil you had taken
that helmet of Malandrino’s, or whatever the Moorcaled, for | do not very well
remember..”. [Cervantes Saavedra 1885].

The theme at issuetise helmet of Mambrin@nd it is interesting that the reason
the above pinpoint was incorrectly dropped is due to ouacter Sancho’s absurd habit
of creating and using incorrect words. To cope with sitnatibke this, word co-
occurrence might be helpful, and conducting experimamteoccurrence is part of our

future work investigation.
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Another interesting phenomenon is that if we apply Lucene-ranked search
(which uses the standard tf*idf model) on C1 for fourhaf phrases, the chapter number
given in the taxonomy that indicates the place whiseemajor incident of the adventure
happens was ranked as number one. For the other phraskagter number was ranked
number two. C2 and C3 were able to extract those chapiebars within the top three
returns. This indicates that the vocabulary usedhén taxonomy was very carefully
chosen and is representative of the contents.
5.2.3.3 Examination of the Overall Methodology

The comparisons from the above sections suggest twgsthin Expanding the
input using inflectional morphological variants enhancesrétrieval performance. 2) If
the input contains multiple terms, the results wilflm¢her improved by going through a
filtering process that uses the chapter-level evidendeegat by a proximity check on
the possible phrases after the inflection expang&aded by these suggestions, we then
compare the results of the two steps, together withdkeline, in Table XIX and Figure
16. The comparison between S1 and S2 has already beess#id in Section 5.2.3.1.
From Figure 16, for all five phrases, the results gaibgdS2 and filtered by C2
(represented as S2 and C2) shows a performance bettdotieatie baseline and the S2
alone. In particular, the performance is significahifyher than the baseline.

In summary, our study shows that it is recommended toneixjiee input phrase
by inflection, and if there are multiple terms preséime result should be further refined

by going through the filtering procedure.



Table XIX. Final result comparison of the suggested nustho

hﬁ;ﬁggﬁ Number Number
Phrase Result of of . Relative F,
of . Precision

tested set relevant irrelevant recall measure

relevant

returns returns

returns
S1 10 0.9091 0.5000 0.5882
P1 S2 20 20 0.9091 1.0000 0.9677
S2 & C2 20 2 0.9091 1.0000 0.9677
S1 29 19 0.6042 1.0000 0.8208
P2 S2 29 29 20 0.5918 1.0000 0.8131
S2 & C2 28 7 0.8000 0.9655 0.9032
S1 18 5 0.7826 0.6923 0.7200
P3 S2 26 26 5 0.8387 1.0000 0.9398
S2 & C2 26 1 0.9630 1.0000 0.9873
S1 11 7 0.6111 1.0000 0.8250
P4 S2 11 11 10 0.5238 1.0000 0.7674
S2 & C2 11 0 1.0000 1.0000 1.0000
S1 22 15 0.5946 0.6667 0.6408
P5 S2 33 33 22 0.6000 1.0000 0.8182
S2 & C2 33 9 0.7857 1.0000 0.9167
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Figure 16. i measure comparison of the suggested methods

5.3 Tests on Segmentation and Proximity Tuning

In this section, we compare the performance differentenwthe text is
segmented using two different technigues: one followssthectural features of the
original book, as presented in Section 5.2; the other usebdiag window and
completely ignores the structural boundaries. Slidingdaws [Kaszkiel and Zobel
1997] have proven to be applicable to passage retrievaheinekperiments using
standard IR test collections. Verifications are neemeprove that it is also applicable in
our study where documents could be as small as senteeca\s also explore further
into the effect of adopting different proximity valuesidmpe to find a premium value

that applies in general.
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5.3.1 Implementation of the System Components
5.3.1.1 Document Preparation

In our earlier experiments, we used one scheme ofdefilition to conduct a
preliminary study on the feasibility and effectivenessoaf methodology. Here, we
reuse this same scheme. Additionally, we introduce aseheme and issue a parallel
comparison between them. These two rules of unit dieimare as follows, and are
represented as R1 and R2. Under both schemes, a vdrigty proximity values are
tested. The increase in this parameter has the tenteimoprove the performance in the
beginning, as it moves from highly to rightly restrictivifterwards, a decrease in the
performance may be seen as it may become complatedgtuictive when the range is
too wide to function as an effective proximity check. s¥a to find a roughly premium
value for our methodology.

R1. By structural accommodations The target units and the verification units
are defined as sentences and chapters, respectivelyileDebaformation on the
delimitation characteristics of the sentences and ema# given in Section 5.2.1.1.

Under R1, if each term of an alternative phrase appmass within a specific
distance in a chapter, all the target instances fronttiggiter are deemed to be relevant.
It is reasonable to assume that the target units tdo®e locale of the occurrence are
likely to be relevant. But if the chapter is lengthyd d@here is only one combination of
the term occurrence that meets the proximity checlkyutdcbe too generous to grant the
passport to every extracted target entry of that chapieven by this reasoning, we

contrived another test scheme. This scheme, reprelsasite2, is designed with the goal
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of letting through only those target instances that atkirwa certain distance of a
qualified verification.

R2. By sliding windows This rule completely ignores the punctuation and
semantic structure of the original text. It uses argjjdvindow of term counts to shape
both units. The target unit is determined by 50 consecutimestap terms, and there is
no overlapping in adjacent units. The verification unitaiso decided by a certain
number of terms, but the sliding window only forwards litalisize each time. In other
words, each verification unit shares half of its windawh the previous unit, and half
with the successive unit. Figure 17 demonstrates the sclvbarethe verification unit is

defined as 300 terms, and thus encloses six target units.

Target unit vee | | | | | | | | | (IR

Verification unitn-1 =+« |

Verification unitn | |

Verification unitn+1 I I

Verification unitn+2

Figure 17. Sliding window demonstration when verificatioit encloses 6 target
units

In total, four indices are generated; two for each rilleindices are unstemmed,

with stop words removed, and constructed using the Luoee& writer.
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5.3.1.2 Query Preparation

In query preparation, the query parsing, the same procedudesasibed in
Section 5.2.1.2, yields a set of base terms. Afterwandgach term in the set, we form
its inflectional variants and add to the set thoseawsi that appear in the book. The
inflectional variants include all possible plural foransd verb tense conjugations. With
the base terms and their variants ready, we congtiest queries, namely Q1, Q2, and
Q3. Q1 is a query that contains merely disjointed tettmas will be used to search
through the indices of target units under both R1 and R2arf@2Q3 are two queries
formed to be searched on the verification units, omeeizh scheme. To form these
queries, disjunctive phrases are first constructed Bctsgg one alternative, either a
variant or the original form, for each term. Then Ri, a proximity value is explicitly
assigned to each of the disjunctive phrases. Foh&&ever, no explicit proximity value
is needed since it automatically inherits one from thenteount that forms the
verification units. When verification units are defined by 3@6ms, the proximity
boundary that determines how far away the terms aveved to be from each other is
implicitly 300. Finally, the disjunctive phrases are camgd together by a Boolean.

Q1. Query with disjointed terms. The query contains all of the non-stop terms
of the original phrase and their present morphologieasiants. All of the terms are
conjugated with a Booleaor.

Q2. Query with proximity explicitly imposed. The query has proximity values
explicitly imposed on each of the alternative phras®s will be applied to the index of

the verification units in R1.
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Q3. Query with proximity implicitly derived . This query doesn’t have an
explicit proximity value assigned to the alternative pasaand is used to acquire a list of
verification entries in R2. As R2 uses a certain nunatbéerms to decide the size of the
verification units, the proximity value is implicitlygeivalent to that specific size.

Consider as a concrete example that if the phrdmeddalley slaves” is entered as
the input, the following three queries are constructed.

Q1. galleyor slaveor galleysor slaves

Q2. “galley slave™300or “galleys slaves’~300or “galley slaves’~300or
“galleys slave™~300

Q3. “galley slave’or “galleys slavesor “galley slaves’or “galleys slave”
5.3.1.3 Searching and Refinement

Using Lucene, we apply the Boolean search of Q1 tanttex of target units and
retrieved lists of potentially relevant target entrié& then search Q2 on the verification
units in R1 and Q3, for those in R2. The general idea of ubiedist of qualified
verification units to filter the initial target units ke same as that which is described in
Section 5.2.1.3. Other relevant operations applied herealsocethe same as Section
5.2.1.3, which can be referred to for details such as aiaing a list of frequently
appearing terms only in the extraction of target units.

5.3.2 Experimental Design
The present study uses the same five phrases as ior58@&i For each phrase,

we collected the search results by performing the fafiguests.
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. Applied Q1 and Q2 on R1’s indices of target units and vetifinaunits,

respectively. The forming of Q2 used four different proxinviyues: 5, 50, 100,

and 300.

. Applied Q1 and Q3 on R2’s indices of target units and vetifinaunits,

respectively. Four proximity values, i.e., four differemes of verification units,

were tested: 300, 400, 500, and 600.

The unfiltered lists returned by Q1 were already judged byexqerienced
Cervantes scholar, as described in Section 5.2.3, andreugsed here. The purpose of
the target units is to present the occurrences of thesteithin a context. Since the total
number of occurrences of the terms, both the origindlthe expanded, is constant, the
choice of their contexts may slightly change the bemnof returns. Therefore, under the
two rules, it is likely that the total number of targeturns differs. If one long sentence
contains multiple occurrences of the terms, it is fdsghat that sentence may show up
as multiple entries in the target list returned in RBer€ might also be cases where
multiple term occurrences are close to each other tmitseparated by a sentence
delimiter. It is possible that these multiple senteraresenclosed by only one return in
R2. Nevertheless, the way the methodology uses thet tangemakes its definition
uncritical. Since we judge the relevance of the targe¢dan its adjacent context, and
not precisely on the target itself, the differencethe number of returns under the two
schemes can be normalized to one scale by using the nomix@ntexts, as opposed to

the number of targets. We perform this mapping in Se&i8r8.3, at a point when the
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comparison was between the two schemes. When the sshame examined as
standalone applications and the analysis is within selsbme, mapping is unnecessary.
5.3.3 Results and Discussion
5.3.3.1 Proximity Tuning in R1

The effectiveness of a filter is generally affectedhmy strictness of the checking
criteria it uses. Intuitively, in the case of proximitgrification, the further apart the
terms can be, the more likely it is that the irral@vreturns are prevented. On the other
hand, being too restrictive may, in turn, eliminate usedtrievals and only return those
that are the most tightly coherent. There is alweaymlance between finding all of the
desirable returns, while trying to restrict the numbenaites that may be included. In
order to get close to a premium balance, we tested faluey of the proximity
parameter: 5, 50, 100, and 300. We first obtained the interrgelisa of targets by
applying Q1 to the target units in R1. Then, by applying Q2 witlerdnt proximity
values to the index of the verification units, we reeé four lists of verification
retrievals. The list of targets then went through sépagmination processes, judging
them against each of the four verification lists. Témults are presented in Table XX.

For three of the five phrases, P2, P4, and P5, the pitgxiaue didn't matter.
Apparently, the terms must have had one instance thatmggpéess than five words
apart in the relevant chapters. For P1 and P3, a proxwaditng of 100 stood out the best.
Although it still requires further and larger scale tegtio be more conclusive, our test
results do show that when sentences and chaptersesr@sishe target and verification

units, a proximity value of 100 to 300 has the potential to sehaegood performance.
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Dropping below 100 is likely to eliminate useful returngj above 300 only adds more
irrelevant returns. This result coincides with Callafirglings [Callan 1994] when he
experimented using a sliding window to determine a premiursagassize in passage
retrieval. He concluded that passages of 150-300 words promdgstently positive
results across a variety of test collections. Figdanproper passage size in passage
retrieval is similar to the proximity check in our studythe sense that they both target

premium retrieval performance by adjusting the size etibcument in the search.

Table XX. Search results at different proximity valuefi

Proximity Number of relevant Number of irrelevant
value returns returns
applied in
filtration PL|P2|P3|P4|P5| P1L|P2|P3|P4|P5
5 1212819 11|33 0| 7| 0] 0|09

50 19 12812511332 |7 |0]|0]|09
100 201282611332 |7 |0]|0]|09
300 20|28 |26 (111332 |7 |1 |0]09

5.3.3.2 Proximity Tuning in R2

In the previous refinement method, we merely mandatedittbabccurrence of
the phrase terms appear at least once within a spediBéaihce in a chapter. If the
condition is met, all the target units that are exédcand belong to this chapter are
considered relevant. This raises the issue that thegyranight be too generous to let
pass those target instances that appear far away feotodéition where the verification

is fulfilled. R2 was designed with a goal to let pass dhlyse targets that are near a
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satisfactory verification. We began the testing of Réaiproximity value of 300. With
four phrases, our result showed that eligible entrexeweliminated incorrectly. We then
enlarged the proximity up to 400, 500, and 600 in order to retaia retevant returns.
The results are given in Table XXI.

Contrary to our prediction, the filtration performancesvirrconsistent among the
test phrases used in R2. The proximity value didn’'t havgrafisant impact for P1 and
P3. For P4, a value of 500 was required in order to presdirtiee relevant returns. For
P5, the value had to go up to 600 to achieve consistenantlesturns. For P2, even
with a proximity as high as 600, there were still seveiralge returns wrongly filtered

out.

Table XXI. Search results at different proximity valie&f?2

Proximity Number of relevant Number of irrelevant
value returns returns

applied in

filtration PL|P2|P3|P4|P5|P1|P2|P3|P4|P5
300 23|20 |27 (11|29 2 |7 | 0| 0| 8
400 2320|2711 30| 2| 8|1 |0 8
500 23|24 |27 (12|31 2 | 8|1 |09
600 23| 25|27 (12|32 2 | 8|10 )10

5.3.3.3 Comparison between R1 and R2
The effectiveness of the two test schemes was ahictoay. In R1, P1 and P3
were the phrases that displayed a rise-and-fall patvenite the proximity value was

gradually increased. At the low end, relevant entrieevwedminated incorrectly; at the
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high end, more irrelevant entries were returned. P2,aRd P5 achieved consistently
high performances given a wide range of proximity assigwsndR2, on the contrary,
worked well on P1 and P3, but the performance was incensistith the other three
phrases.

A closer examination on the phrases explains why. P2am#P5 are, as we may
call them, idiomatic phrases. The binding of the teswsucial in the determination of a
clear and precise connotation. In order to convey toréhders a definitive thematic
meaning, the terms have to appear at least once, andtolas® another, within a
certain length of context. In the case@iixote the context, as demonstrated by our
findings, is predictably in the form of a chapter. Withivatt context, the terms might
appear by themselves given the assumption that the readesthlished a sense of the
thematic hint underneath. The other two phrases amegVer, less idiomatic. They are
more like enumerations of the keywords of an episodevent. The terms are most
likely not seen right next to each other. Nevertheliégs necessary for them to appear
close enough to enable a thematic connection. Theplageses that are not critically
dependent upon hinted thematic clues, that will therefohgeve consistent performance
even when the document’s structural features areakentinto consideration, as in R2.
Our choice of phrases successfully presented the tweness$ of the possible types of
phrase inputs: one type requires the terms to stick teigktk a single entity in order to
represent an idiosyncratic meaning; the other is simplgnumeration of key terms.

We further normalize the results, and juxtapose thebmus from the two

schemes side by side, in order to compare the two sshienparallel. The results are
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given in Table XXII. This time, we cross-referenced target units between the two and
normalized the total number of target retrievals acogrth the number of contexts. For
instance, if one long sentence showed up as two reBiev&d2, the two retrievals were
merged into one. After normalization, the total numloksplayed were slightly different
from the ones we gave in the previous sections. A motaletk explanation of the

normalization appears in Section 5.3.2.

Table XXII. Final results comparison between R1 and R2

Number of relevant Number of irrelevant
Test returns returns

method
PL | P2 | P3| P4|P5|P1|P2|P3|P4|P5

R1: 100 20 | 28 | 26 | 11 | 32| 2 7 0 0 9
R2: 600 20 | 22 | 26 |11 | 32| 2 7 1 0

Without
filtration

20129 | 26 |11 |32| 2 |20| 5 |10 22

Our findings suggest that using a sliding window is not antéfeeway to verify
and locate thematic pinpoints, in particular when theages under examination are
instances of idiomatic phrases. The filtration perfamge was not definitive and it is
difficult to find a proper proximity value to reach a jtiably consistent performance.
R1 was able to achieve good results with all five phrasgsma reasonable range of
proximity. R2’s performance in P2 and P3 are still nog@sd as in R1, even when a

much higher proximity is allowed. Most critically, R2 wast able to preserve all the
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relevant returns in P2. Under the context of thematding, it is crucial to find all of

the thematic instances so that a full-bodied sub-stary form.
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6. OPEN ISSUES AND FUTURE WORK

This dissertation is no more than a first step oausney of a thousand miles.
First of all, there is much to be collected regardirglighavior of thematic readers. We
have used in our studies mock-up scenarios and prototype systamaise of an
experimental setting to collect user’s behavior, notendtow much we try to represent
the real situation, is never going to be the samehad happens in the real world. For
thematic reading, the most desirable way of conductingredisens would be by
looking over the shoulders of real readers, even withmeit conscious awareness of
being in a study, while they read and while the thema@acling spontaneously takes
place. Conducting reading in a thematic pattern often happeas informal or casual
setting, for instance during leisure reading. Free form @ubes can better tell us what
is indeed expected by the user, what truly has aroused frstrand how the initial
interaction with the document is triggered. It might Had to conduct a study with
hidden cameras to watch how people read, but approachesasuote form survey
without the impact of any system or designed task wip ne further approach the real
issue, and understand the prevalence of the phenomena.

There are also significant improvements that can beschdd the Reader’s
Interface. The participants have already offerednadencrete recommendations in this
regard, in their survey feedback. We have included thetheirfollowing list of future
work.

1. The current design of the bidirectional traversal needsetrendered with better

consistency. Both directions should follow one commmathanism, such as clicking on
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the text directly, or explicitly pressing a button. Miximfferent operations for one
common purpose but in different direction tends to puzaesu3he moment that users
stop working to wonder why the reaction of the system tisuat it is assumed to be, is
the moment they encounter the fourth wall [Murray 19%4t toreaks the immersive
experience.

2. The participants have also expressed a preference t®whed presence of
contextual awareness. The Reader’s Interface should préwedeneans to let users
know where they are and how far they have been instefmboth the thematic and the
linear flow. Some participants mentioned that one wieacbieving this effect would be
by presenting a sideline of document thumbnails synchronizitd the reader’s
movement.

3. As the current stage of this research is the stagellectng user requirements
and feedback, we only supplied a generic search engire tBdader’s Interface. The
direction of the overall research agenda is to come itip avsearch mechanism that
suites, to a satisfactory degree, the needs of thematigation. It is our plan to refine
the search to have better capabilities as generatisdachnology and our own
methodology evolves.

4. Presently our system requires a small amount of prepsogy in order to apply
the Reader’s Interface to a document other tham Quixote Down the road, the
ultimate goal is to come up with a platform that is pdungl-playable and can be placed

right on top of any or many documents.
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The machine highlights an even bigger challenge. We miglg teawait for an
indefinite amount of time for computers to be smart enoogautomatically pinpoint
and set the boundaries of the thematically related rptsceAt the current stage,
extracting such information is still under trial. Expegmmis in different approaches are
being performed by a vast number of researchers, as veediscussed in Section 2.
Gradually the improvements are shedding light on the@wanproblems with this sort of
system. It is going to take a tremendous effort tohr@amajor breakthrough. Our study
on the machine side is one trial amongst many headinbetdintal destination of an
intelligent “reading wheel.” As it is at a preliminariigse of its own, predictably, many
future plans are pending. Here we list and briefly dissasgral that are imminent.

1. The proposed methodology has only been testddoonQuixote but we plan to
test it on other books as well. We especially look oo testing it on a textbook, as a
textbook represents a repository text rather thanrathag text. It was interesting to see
the differences in the initiatives that drove peopleead thematically instead of linearly
in the two cases, as well as observing whether and wieeraction itself might be
carried out differently.

2. In the experiments, an expert came in and judged thés.eBuperts’ judgment
is valuable feedback for system justification. Nevdets® relying on it solely has its
drawbacks. In particular, reading is a universal phenomeawering a whole spectrum
of backgrounds. Since we are targeting the general public ignites this tool, it is
undoubtedly necessary to include a larger pool of judges diettcteedback from

people with various backgrounds.



102

3. Expansion by inflectional variants stood out in our exiion as a useful
method. Other recall-enhancing methods, like word co-oecoe; have long been under
investigation by researchers for different applicatifBiihardt et al. 2002]. We also
plan to test its use in our research context.

4. As the current study is inspired by the editorial procedticmmposing the index
for a textbook, we focused on the testing of short ggwaOne interesting question is
how we can find a counterpart methodology for long inputenmbroximity checking
might be too restrictive to be effective. This is a ¢joesthat needs to be addressed in

the next phase of the follow-up research.
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7. CONCLUSIONS

The realization of fluent practices of thematic regdiounts on the fulfillment
of two aspects (see Figure 18): 1) on the interface siue,understanding of the
expectations of thematic readers and the availabilitdysfamic visualizations of the
relevant information; 2) on the computation side, tHectiveness of textual analysis
that locates and determines the data set of inteVdisih. continuous efforts in both
aspects, we can hope to reach the ultimate goal: titereatling becomes a natural part
of interacting with electronic texts. Readers exprbss tinterest both dynamically and
freely. They are equipped with the capability to exploreways self-oriented and
interactive. The information they would like to seg&ckaged quickly and presented
right in front of them. At any point, if they choosbey may always fall back to passive
linear reading.

This dissertation contributes to the realizationted tltimate goal by initiating
investigations that push forward both aspects. We have c@uadagperiments to study
both the guidelines for the design of a reader’s iaterfand the automatic searching for

excerpts that are relevant to a certain topic.
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Figure 18. The two aspects involved in thematic reading

When investigating the reader’s behavior, we implemeat&tader’s Interface
with features designed to test the hypothesis in themadiding. We conducted user
studies using both the Reader’s Interface and MicrosofdWithe findings suggest that
thematic reading is a phenomenon that comes natuoadlgtanced readers. The idea of
gaining an understanding of the topic by carrying out readildgysmlong an individual
topic line is a readily acceptable strategy. During regdimost readers prefer a display
of the thread only. From time to time, they do switohthe original text for more
contexts. For this purpose, readers have emphasizedt tigtimportant to have a
consistent two-way navigation between the thread andiribar narrative. It is also
important to provide a contextual indication in the mar@och presence encourages
free-form explorations because it provides a sensert#iogy of the reader's movement

and location when they are off the linear track.
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In the testing scenario that mimics multi-threaddieg, we discovered that the
visualization of the implementation should endeavortoosuggest a biased direction.
Otherwise, the reader shows a clear tendency towardotingeption that is favored by
the biased suggestion. This, consequently, blocks and lihetsexploitation of the
content itself.

As for automatically locating relevant informatiorp improve the search
performance, we propose a two-step methodology whicshont, is composed of query
expansion and search result refinement, directly tagyétm enhancements of recall and
precision, respectively. In the query expansion secti@nexperimentally compared the
expansion with WordNet, morphological inflections, @mwath processes together. Our
results show that in the context of our study, Wordiatle almost no contribution to
the enhancement of recall, while expansion with thieatibnal tool turned out to be a
successful and essential scheme. For the refinensetibis, we checked the term-
occurrence proximity of alternative phrases on the chagtel. The alternative phrases
are derived from terms expanded by either inflectionahwts or inflectional variants,
together with WordNet synonyms. A chapter list that sméle® proximity criteria is then
used to filter out the sentences that do not belong t@riks in the list. The results
show that the proximity check on the alternative pdsasrmed after inflectional
expansion can effectively increase the precision optheiously acquired return results.

We have also tested a different scheme of definingtahget and verification
units used in the methodology. This scheme ignores thetstal delimitations and

defines the units by sliding windows of a certain numbereohs. Our findings show
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that the first scheme of using sentences and chagdreawo units outperformed the
second. The first scheme was able to achieve congystetirable results, while the
results from the second were inconclusive. This indic#tes the division of the
chapters is usually structured in a way that represetitsnae-based segmentation. We
also conducted proximity tuning on each scheme. A proxiwatye of 100-300 words
apart received consistently desirable results in teedcheme.

In summary, we suggest that if short phrases are usedpas for locating
thematic pinpoints, then: 1) it is recommended to expaedirtput with inflectional
variants; 2) if the phrase contains more than onm,té is also recommended to use
evidence gained by a proximity check on a passage levastlaager than the pinpoints
to filter the results; 3) a proximity value of 100-300 is gyally recommended in order
to provide effective filtration; and 4) following the prestdited structural delimitations,
such as sentences and chapters, for defining the uniéeget and verification is a better
mechanism than using generic sliding windows.

A narrative text is a remarkable (if it is well writjetextual tapestry which is
craftily woven together, with a collection of stongs, themes, and leitmotifs taking
turns to surface at points exquisitely designed. Nonethdteis a compelling prediction
that electronic books could let us dictate the coursehefplot at our will. It is an
important omen that electronic texts offer theirdexa complete control over the
storytelling process. The reality seems to be a bsha#rwe realize how much the
interactive readers still yield to the linearity of tiexts. Leggett and Shipman [Leggett

and Shipman 2004] urged the call for research agendas that tsmpg@ctive scholarly
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communication. Our study falls into this broad agenddh wai particular target of
pushing reading practice toward the high end of the scalegepfction and narrative.
With more research endeavors joining this stream, ldtope that one day thematic
reading is just a button push away. When this happens and wéere not always

focused on finding one single path, perhaps we will becoare ppen to the world.
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