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Abstract Our work is concerned with the design of
adaptive hypertext systems that produce documents
tailored to their intended reader. In our approach, a
system composes document on-the-fly, assembling
existing text fragments. One of our challengesin this
approach is to support the technical writer who
configuresthe system. The task of the technical writer
is to specify the structure of the documents to be
generated, together with their applicability
conditions. To perform their task, authors need to
know what information is available. In this paper, we
examine the impact of different strategies for
presenting the existing text fragments on the task of
document composition. We focus in particular on the
impact on the quality of the resulting documents. We
found that people compose better documents when
existing text fragments are presented in a structured
way.

organised vertically as a hierarchy and horizoptal
RST units. A design supporting tool Constructorap
been developed. Using Constructor, content strastur
can be visually defined from which discourse opmsat
can be generated automatically.

We sought to evaluate our first prototype of
Constructor, to investigate both the feasibility tbe
approach and the usability of the prototype. Wetestia
our study by an expert user evaluation in recrgatin
Scifly [7]. One of the main difficulties uncoverggs in
finding what data was available to include in awtoent
(i.e., what data could a document designer exptoit
compose a document). While Constructor providesta |
of retrieval services, these are currently displage a
flat list. The expert user found it hard to locetéevant
retrieval services. We conjectured that providing
structure to present existing content fragments lgvou
make it easier to locate appropriate content fragsne
As a result, (1) document would get composed more
quickly and (2) the result would be of better gtyaliro

K eywords document composition, information reuseiest our hypotheses, we did a user experiment. It

document quality, evaluation, method.

1. Introduction

Communication is important to a successfub
is often

organisation. Effective communication

enabled by coherent documents. Many people afre
familiar with or have the experience of writing

confirmed our first hypothesis regarding the tin2. [
Here, we report our findings on hypothesis (2) réum
the quality of the resulting documents.

In the next section, we describe our experimentipet
efore presenting our analysis on the composed
documents. In Section 4, we discuss flyer conteatity
evaluation. The paper concludes in Section 5.

documents for some specific purpose. For example, a .
communicator in a research organisation may bé | N€experiment

asked to create project flyers for potential cleot

Our objective was to understand how different

the general public. Producing documents this way ispresentations of the existing content fragmentsbgo
manual and laborious process. Now, the evgfsed to compose a new document) would affect e ta
increasing availability of information content andgf document composition. We focus here on the guali

advancement of natural language

generatiogf the resulting documents. Our hypothesis is that

technology have made it possible to augment the taE/roviding structure to present existing contengfnents

of composing documents from existing conten

ould result in documents of higher quality thae th

segments. Myriad [8] delivery platform representgiocuments composed when the text fragments were
one such research initiative towards enabling rapigresented to authors without structure. Twelve CSIR

document composition.

employees were randomly selected to participatién

At the core of Myriad is the VDP (virtual experiment and were randomly divided into two equal
document planner) which embodies a plan-basegreq groups. One subject could not finish the erpent
approach to discourse generation based on [5§. It hecause of time constraints. In the remaining stbje
through discourse operators that one defines sty there were five scientists, four research engineecs

of text to be produced. However, authoring disceursyyo administrative staff. Among them, there werghei
operators is not an easy task as expertise aphp and three women.

knowledge from many areas are required. In order to A supjects were asked to perform the same two
reduce the requirement threshold, we have intradiucessks: (1) compose a flyer about a single projattep

the concept of content structure [1] which is ins@i

Service Integration”) and (2) compose a flyer two

by the RST (rhetorical structure theory) [4]. Aprojects (specifically, “Under Water Vehicle” and
content structure is composed of content nodesirtyal Critical Care Unit”). One group of partjgants
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(Group A) were given the existing text fragments iror ICT Centre. Marginal content fragments are ratev
an unstructured list while the other group (Groyp Bto the topics of flyers. But, they are neither imrtpat, nor
were given a structured list. In both tasks, subjecrepetitive. There were 13.3 marginal fragments for
were presented with information regarding terGroup A and 6.2 for Group B.

projects, from which they had to pick the appraeria

information for the project(s) of the flyer they ree 3.2. Flyer length

writing. The information was made available through We look at the flyer length in terms of the numbér

the two interfaces. :
. . pages and the number of content fragments whitfea f
The domain data for the experlmentwasasubsetg ntains. Although no explicit length limit is give

the data used in the Scifly application [7]. Thpun before the experiment, there is a big differendsvben
material was presented in HTML format in a browse‘ji §

interface. Subjects used a web browser to access the two groups. In terms of number of pages in the
o . : Iting fl , G A f 1 to 4 pagbd
data. The interface consisted of two parts: thighst suting Tysrs, sroup A renges rom - 1o 2 p ©

_ the spread for Group B is between 1 and 2. Theageer
and content part. The actual content in the conteft mber of pages is 2.4 for Group A and 1.4 for GrBu
part was changed according to what was select j :

. - idently, the average page number for Group A4
from the list. Initially, the content part was empt much bigger than 1.3 for Group B. Indeed, the t-tes
There were 205 items in the list. The list wa y

. . ) . $hows that the difference is statistically sigrafit
represented n two different ways. an unstructlietd In terms of number of content fragments, Group A
and a semantically structured list. i

. e X ranges from 7 to 21, while the spread for GroupsB i
Essentially, participants copied selected conteyoyeen 7 and 12. The average number of content
from the web browser (from the input material)

it i fragments is about 15 for Group A and about 11 for
pasted it into an MS Word document, structured a g : u up u

; i roup B. The difference, however, is not statistyca
ordered the content appropriately. All experimeng; . igioo ot
sessions were video recorded. Pre-experiment an(? '
post-experiment questionnaires were also used. g = I | .
addition, all sessions were observed, and subjects’ yer quality evaluation
actions were noted on paper. The result on time|n order to assess the effect of organisation pfifin
completion has been analysed elsewhere [2]. In thRaterial on flyer composition quality, we need a
next section, we will analyse the project flyerseasonable method. As mentioned earlier, flyerituisl

composed by the subjects. used to refer to content selection rather thanrflye
structure or flyer layout. To our knowledge, coiten
3. Analysis of composed flyers selection evaluation has not been studied in timtesd

of document composition. However, it has been stlidi
in the context of summarisation [6] [9]. The Pyrdmi
"hethod [6] is an empirically motivated method for
evaluating the quality of summarisation.

Our analysis of flyer content described in Sect®n
concludes that there are four different types oftent
fragments. These different types of content fragsien
tplay different roles in flyer quality. Specifically
repetitive and irrelevant content fragments will
contribute negatively towards flyer quality while
important and marginal content fragments will cintte

By studying the generated flyers, it is found thapositively and neutrally towards flyer quality.
content fragments included in these flyers falbint Furthermore, irrelevant content fragments will doren
four different types: namely, important contentdamage to flyer quality than repetitive ones. Basethe
fragments, repetitive content fragments, irrelevarabservation that, in document composition, theeeret
content fragments and marginal content fragmentenly positive contribution content but also negativ
Important content fragments are those which areontribution content, the X-method is developedalutis
important to flyers quality which based subjectsan extension of the Pyramid method for dealing with
response in the post-experiment questionnaires It impact pollutant content fragments. The X-method is
found that on average the number of importaralso a X of content fragments which consists of two
content fragments for the two groups are very closepposing pyramids (e.g=jgure 1): one positive pyramid
6.8 for Group A and 7.2 for Group B. Repetitiveand one negative pyramid. Like the Pyramid metl@dd [
information refers to content fragments which aréased on a pool of human input, a pyramid of ingodrt
repeated multiple times in a flyer. We found thet t content fragments (ICC) will be computed. Each &GS
total number of Repetitive fragments for Group A is a weight corresponding to the number of nomination
which are much larger than Group B’s 2. Irrelevangets as described in Section 3.1. For exampledhtent
information refers to content fragments which ave n fragment ‘tontact” is nominated by 8 subjects while
related to the interested project, research laborat “background” is nominated by 6 subjects. This forms the

At the end of the experiment, two sets of flyergeha
been composed by subjects: single project flyeds a
two-project combined flyers. After close examinatio
of the resulting flyers, two interesting characttics
are discovered. One is about the presence of difter
types of content fragments. The other is aboutdlye
length which shows close correlation with inpu
material organisation.

3.1.Classifying content fragments



positive pyramid of IICC arranged by weight in

descending order. Unlike the Pyramid method,
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pyramid of pollutant content fragments is also i=1 j=1

formed. The default weights for irrelevant an
repetitive content fragments areand -5, here, n is
the number of tiers in the positive pyramid.

With X-method, the score of a flydD oy is the ratio

of the sum of the weights of its content fragmebXs

to the sum of weights of the optimal flyer with the

same number of content fragmer, .

-2 D
pyr
Dmax
Where, D -- the sum of the weights of its content

fragments;

D, . -- the sum of weights of the optimal
flyer with the same number of content
fragments.

w=8
w=7
W=6
W=s
W=4
Technology w=3
Summary /Capability
Application area Description w=2
Des. of ICT Image Project name w=1

Figure 1. Content fragments weights for the
X-method.
Suppose the positive pyramid hagiers, T, , with
tier T, on top andT, on the bottom. The weight of
content fragments in tieF, will bei . Let |T|| denote

the number of content fragments in fler Let D,

ere,

R, -- the number of repetitive content fragmentsin
aflyer;
R, -- the number of irrelevant content fragmentsin
aflyer;
The maximum content score for a flyer witkh
content fragments is:

n n
= 2T+ j(x- ZTJ ®
i=j+1 i=j+1
Applying equations (1), (2), and (3) to the expenihn
data for Task 1, the X-method scores can be caéxlila
for different flyers produced by the two groups of
subjects (Figure 2). As you can see, the averaye $or
the Group Ais 0.77 compared to 0.91 for Group BafT
means that the average flyer quality for the stmect
group is better than those for the unstructuredugro
However, the t-tesfTable ) shows that the difference is
not statistically significant.

X-method score for Task 1

0.8

0.6

0.4

0.2

unstructured structured

Figure 2. Quality score for Task 1

Table 1. T-test resultsin terms of the X-method scores for task
1

Task Mean,- t df P one-tailed
Meang
1 -0. 1662 -1.67 | 9 0. 064629

Similarly, the X-method scores for the differentefts
composed by the two groups of subjects are cakxllat
which is listed (Figure 3). Interestingly, this 8mGroup
A on average scored 0.78 which is considerablydrigh
than 0.61 scored by Group B. That means that the
structured group composed better two-project coetbin
flyers than the structured group. However, theedifice
is not statistically significant as demonstratedtitgst

be the number of content fragments in the flyet thdTable 2).
appears i, . Content fragments in a flyer that do not
appear in the pyramid are assigned weight zero. The

total content fragment weight is:



X-method scores for Task 2

structured

unstructured

(1]

Figure 3. The quality score for Task 2

Table 2. T-test resultsin terms of the quality scores for

task 2 (2]

P one-tailed
0. 06072

Task | Meana- Meang t
2 0. 1652 +1.71 | 9

(3]

In this paper, we have presented an empirical study
on document composition. It is found that the
unstructured group produced significantly longer
flyers than the structured group for both tasks. We
surmise that this length discrepancy is causedéy t
difference in the organisation of content fragments
Since it is not easy to find information a subjeetds
from the unstructured list, subjects were inclited
get hold on all information they may come across
related to the target project. In contrast, finding
needed content fragments is not an issue for tig]
structured group. Consequently, they were able to
focus on strategic issues and more conscientious
about the proper length of produced flyer. It isoal
found that there were considerably more polluta
content fragments in the resulting flyers produbgd
the unstructured group than those by the structured
group.

The study of the effect on document quality is
limited to content selection and no considerat®n i
paid towards document structure and layout. It is
found that, on average, subjects who used t ]
structured input composed considerably better sing
project flyers than those who used unstructuredtinp
But, when it comes to two-project combined flyers
subjects who used unstructured input producéé]
considerably better flyers that those who used
structured input. However, the difference in both
cases is not statistically significant.

In conclusion, organisation of input informatiorsha
a strong impact on document quality in document
composition. Providing the topic of a document i$9]
clearly defined, semantically structured input vebul
have positive impact on document composition
quality. Another contribution of the paper liestire
development of the X-method for evaluating content
selection in document composition. In practical
terms, we will incorporate structure in future

5. Discussion and conclusion

Constructor
services.
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development for presenting retrieval

Acknowledgements: We are grateful to Cécile Paris and
John Colton for their comments to early drafts lof t
paper. Our appreciation also goes to all the peapie
participated in our experiment.

References

Lu, S., Paris, C. and Wu, M. (2005) ‘Document
modelling for customised information delivery’,
Proceeding of The Tenth Australasian Document
Computing Symposium (ADCS 2005), Sydney,
pp.11-18.

Lu, S. and Paris, C. (2007): Specifying adaptive
documents: an authoring tool prototype and user
studies. To appear in the Special issue on Autborin
of Adaptive and Adaptable Hypermedia of the
International Journal of Learning Technology, edlite
by Alexandra Cristea and Rosa Carro.

Lu, S. and Paris, C. (2006): Authoring Content
Structure for Adaptive Documents. In the
Proceedings of the International Workshop on
Authoring of Adaptive and Adaptable Hypermedia
at the 4th International Conference on Adaptive
Hypermedia and Adaptive Web-Based Systems,
Dublin, Ireland, June 21-23, 2006.

Mann, W.C. and Thompson, S.A. (1988)
‘Rhetorical Structure Theory: Toward a functional
theory of text organisation’, Text, vol.8 (3),
pp.243-281.

Moore, J. and Paris, C. (1993) ‘Planning Text for
Advisory Dialogues: Capturing Intentional and
Rhetorical Information’, Journal of Computational
Linguistics, vol.19 (4), pp.651 — 694.

Nenkova, Ani and Passonneau, Rebecca J. (2004).
Evaluating content selection in summarization: The
pyramid method. In Proceedings of the Joint Annual
Meeting of Human Language Technology (HLT)
and the North American chapter of the Association
for Computational Linguistics (NACL), Boston,
MA.

Paris, C. and Colineau, N. (2006) ‘Scifly: tailored
corporate brochures on demand’, CSIRO Tech
Report, No. 06/268, www.csiro.au/scifly.

Paris, C., Wu, M., Vander Linden, K., Post, M. and
Lu, S. (2004). Myriad: An Architecture for
Contextualized Information Retrieval and Delivery,
in AH2004: International Conference on Adaptive
Hypermedia and Adaptive Web-based Systems.
August 23-26, The Netherlands. pp. 205-214.

Radev, D.R., Teufel, S., Saggion, H., Lam, W.,
Blitzer, J., Qi, H., elebi, A., Liu, D., Drabek, :E.
Evaluation challenges in large-scale document
summarization. In Proc. of the 41st Annual Meeting
of the Association for Computational Linguistics.
(2003) pp. 375—382.



