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Abstract

We could develop index based on each part of document like title, author, publisher, abstract, docum,
content and combination among those parts. Naturally, the size of index based on title of document (1:
indexing) smaller than index based on abstract «f document (abstract indexing). So, retrieval process on t,

~ indexing faster than atstract indexing, but we could not know the effectiveness of the result. Objective of ti
research is to determine effectiveness indexing based on title of document (title indexing) compared
indexing based on abstract of document (abstract indexing). We use 1162 abstracts of document abc
research on science and nuclear technology from BATAN as our corpus. Our experiment showed that t
average peicentage of the number activated document based on title indexing is less than abstract indexi. .
(7.76% : 17.61% ). The average of relevant document based on title indexing just a bit less than abstre.

indexing (14% : 15%.).
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1. INTRODUCTION

In Information Retrieval System (IRS)
area, document usually can be divided into
three parts, which are: title, abstract and
content, Naturally, title is the smallest part of
the document that consist of one or maximum
two sentences. Each part of the document can
be used as basis of document index. Indexing
(document representation) is an important part
of the information storage and retrieval process
[4]. Index provide a vital link between stored
document data and its iater retrieval.

The size index may have implication to
the capacity of storage and retrieval time. If the
number of terms as index increasing then we
will need more capacity of storage and more
time for retrieval. We have been known that
the number terms in title of document smaller
than abstract and the dccument content. So, if
we-used title as indexing then we would save
more storage and would save mere retrieval
time. QOur corpus [l2], showed that title
indexing decreased the number of index term
4.4 tin:zs than abstraci indexing (2062:9254).

But the question is arisen, what would the
ettectiveness of the retrieval? If we know there
is no difference on effectiveness between title
indexirng and abstract indexing, then we can
suggest using title of document as index rather

than using abstract. Altough the storage getti.
cheaper, we sull need more storage because
the growth of document in the internet &
very fast {6].

W oo

We can evaluate the effectiveness . 1
indexing based on rewrieved document. F r
example, the retrieved documents for the &1
query [nuklir unsur kelumit air}, the query :n
{12], that based on Boolean technique <1
abstract indexing can be seen in the Table 1.

Table i showed that title of documert
contained terms in the query, or in other wa/
there was similarity terms on query and title cf
retrieved documents. Document 0251 ani
0259 are document that judged relevart
contained terms on query. The title cf
document 0135 that judged not relevant does
not contain terms query.

Based on that, intuitively, with tite
indexing, the relevant document can te
retrieved. So we can expect that the
effectiveness of title indexing and abstrect
indexing in terms of producing relev:at
document have no difference. But to w. at
extend that the effectiveness would e
achieved? To answer this question, we did | .is
experiment. ’

The rest of the paper is crganized as
follow. We present and discuss s ne
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background and related work on indexing in
the next section. The methodology is presented
in section 3 in which we detail the process we
used. Result of our experiment and analysis we
described in section 4. Finally we conclude our
research iu the section 5.

Table 1. Retrieved document from S1 query from
Mustangimal's experiment

Docu-

ments Ip | Title of documents

Relevance

Metode Spektrometri
Pendar Sinar X untuk
Penentuan Zr dari
Hasil Olah Pasir Sirkon
Setelah Diendapkan
sebagai Zr-Kupferonat

0135 NR

Studi Perbandingan
Kandungan Unsur-
unsur Kelumit di
Daerah Penderita
Gondok Endemik dan
Kontrot di Kabupaten RM
Magelang dengan
Metode Graphite
Furnace Atomic
Absorption
Spectrophotometry

0251

Fenentuan Unsur
Kelumit dalam Tanah
di Daerah endemik
Gondok Secara
analisis Pengaktifan
Neutron

0259

Note. NR = Not Relevant, RM = Relevant Marginal, R =
relevant

2. BACKGROUNDS AND
RELATED WORK

Basically, indexing is the process to find
terms that represents the document. Meulen
defined indexing as process to transform
document into numbers of terms as identifier
to represent the content of document [11]. The
retrieval process later depend on that terms,
the chosen terms should be represent the
content of document. If the chosen terms didn’t
enough to represent the document, it would
decrease effectiveness of the systems. Meulen
classified- indexing into manual indexing and
automatic indexing [11]. Manual indexing is
indexing manually by human, known as
indexer expert. Automatic indexing is indexing
that done by computer-based system.

ndexer rcad document and pick some
terms to be index based his undesstanding to
the document. Indeaing by indexer usually
aims to see subject or “aboutness” of the
document [10]. To get the good terms as index,

indexer has to read the entire document, but its
not practical and time consuming. The other
way, the indexer should read parts of important
document and miss the rest (parts read and
parts skim). Part of document include title,
abstract, table of contents, introduction, open
and close paragraph, conclusion, diagram, etc
{10].

The manual indexing will cause inter-
indexer and intra-indexer inconsistent. Inter-
indexer happen when the same document will
be judged differernit by another indexer because
of their understanding to the document is
different. Another wcakness of manual
indexing is intra-indexer, while an indexer
chosen different terms to index a document in
another time {13]. Intra indexer also caused by
the richness of language, a cuncept can be
express in many ways, for examples the
occurrence of synonym, homonym, related
terms, and thesaurus.

To avoid the inconsistency in manual
indexing and to make indexing process faster,
we used computer system to get terms as index
from the document (automatic indexing).
Likely manual, automatic indcxing also
concern on part of document to be indexed,
more terms in the part document to be indexed,
more terms index could be resulted. Parsing,
stoplist, stemming and term weighting are the
step in the automatic indexing [14].

In Hasibuan experiment [7], there are
three components of document to be indexed
and stored in the svstem. The components are
title, abstract and subject of document. Title
and abstract usually given by author, which
contained  author  understanding  about
document (aboutness). Subject indexing given
by indexer expert that read the document.

Pao claimed in the Hasibuan that
effectiveness of indexing could be seen from
relevance of terms. index with document [7].
Katzer had compare effectiveness of indexing
from title, abstract and combined of title and
abstract [8]. He showed that there was little
overlapping among retrieved documents from
title. abstract and combines title-abstract
indexing.

This research will compared title indexing
and abstract indexing based on relevance of
retrieved documents.
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3. METHODOLOGY

In this scction, we discuss method that we
used in the experiment, process flow, network
architecture and relevance judgment that we
used.

3.1. Process Flow

The process flow of system depicted in
figure 1. First, we have to build the network of
index of docuinent that describe in the section
3.2. The input of the system could be title or
abstract of document and query from user.
After the network is ready, system ask user to
input the query according to format below:

<weight>terms-1 <weight> terms-2
...<weight> terms-i ...<weight> terms-n

Where weight between 0 and 1, and terms-
i is the query terms. The value of query terms
in vezctor query according to weight and the
value other terms are 0. With inis query
format, user can be adaptive to give weight for
each query term according to the significance
of terms in query.

After that, query and index will be match.
Matching process used activation method
where every term in query will activate
documents that relate to that term. After all
documents retrieved then system will rank the
document to get top 20 documents as outpui of
the system. This output document number also
used in previous experiments [3, 5].

3.2. Network Architecture

Network architecture used in  this
experiment similar to Kwok's Model network
architecture [9], but different in number of
layers. Unlike Kwok’s architecture that uses
three lavers, this study uses just two layers in
‘its network architecture. Query layer and term
layer are combined become one layer.

Basically, every query given to the system
is in the form of term(s). Figure 2 shows the
network architecture that used in this
experiment. It shows the relationship between
term and document or described as term-
document relationship. Every node in query
layer/term layer contains term that has been
used in docurents collection. Every node in
document layer coatains  document that
constitutes document collection.
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Figure 2. term-document network architecture

The edge that conneciing between nodes
in the query/term layer and nodes in the
document layer, described as the weight of
term-document relation. The weight of term-
document relation calculated by using Savoy’s
rule [14], that also used in Azurat's experiment
(3] and Andri's experiment [1}. Rule to
calculate the weight of that'edge is as follow:

Wik=ntfik * nidfk

where :

ﬂtfik =tf ik / Max J( tf ij )

nidfy =log[n/df}/log(n)

Wi = weight term k in document i

tfix = frequency of term k in
document i

n =sum of document -in ail
document collection

dfy = sum of document that contains
term k
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Max (tf;) = frequency of the largest sum of
term in a document

23. Relevance Judgment

This experiment used relevance judgment
from Mustangimah’s experiment [12], which
used real user judgment for evaluating the
retrieved document. The real user came from
researcher was doing research in nuclear
science and technology in BATAN. For each
retrieved document, the users have been asked
to judge the relevance of the document to the
query. Three categories of relevance were
uscd, which were “relevant” (R), “relevant
marginal” (RM) and “not relevant” (TR).
Table 2 describes definition of each category.

Added to that, this experiment also used
subjective  relevance  judgment  from
Aribawono’s experiment [2]. He used three
categories relevance above and he was judged
the relevance himself (relevance subjective).

Table 2. Relevance's Definition and Interpretation

Category " Definition Interpretation
Document disal ointed if
directly related to ppotied
Relevant . the system can
the subject or
not find these
research problem.
: documents
Document related Ii?,l;l l;?;g?;‘;y
Relevant to the subject or Y
. or can not find
Marginal research problem,
. these
but not directly.
documents
Document not I disappointed
Not related to the if system find
Relevant subject or these
research problem. documents.

4. EXPERIMENTS

We used documents collection from
BATAN (Badan Tenaga Atom Nasional —
National Atomic Energy Agency) as our
corpus. Those documents collection consists of
queries and documents written in Indonesian
language. The corpus consists of 1162
abstracts documents with 2062 terms in title
indexing and 9254 terms in absiract indexing.
We used queries from study performed by
Mustangimah [12] that listed in table 3.

Ve have been carried testing on both title
ndexing and abstract indexing. The results of
experiment illustrated in table 4 to table 6. The
activated document are all document resulted

for each queries and the retrieved documents
are top 20 activated documents. We only judge
the relevance of the top 20 activated
documents (retrieved documents).

Table 3. List of Queries

S1  |Nuklir unsur kelumit air

S2  |Kristal tunggal silikon

S3  |Lapisan tipis paduan logam Ti-Ni

S4  |{Lapisan tipis superkonduktor
Petmungutan uranium pelst elemen bakar
elektronis

S6  |Tomografiradiografi neutron

s7 Limbah industri analisa aktivasi neutron
instrume ntal

S8 |Pengerasan permukaan bahan laser

$9  |Penilsian sistem pengendalian reaktor dava
$10 |Pemisahan isotop uranium

We could see from table 4 that 50% of
document retrieved by both indexing. Title
indexing resulted more document relevant than
abstract indexing.

Rased on table 5 and table 6 below, shown
that the number of activated' documents by
aostract indexing more than by title indexing.
It makes sense because the number of index
terms on abstract indexing more than on title
indexing. The average of rclevant retrieved
document on both indexing not quite different,
it has only 1% difference. Based on this fact,
we could say that effectiveness title indexing
comparable with abstract indexing.

Table 4. Output based on query 51

Title Indexang ~“Absiract Indexing |
DocEnent Relevance Docmnt Relevance
0259 R e
0439 S-R / S-RM
12 S-RIM
0358 '
0251 RM g6z4. |  S-TR
0l S-RM
0182 U8, S-TR
0487 - S-Rivl 0461
S-TR : S-TR
S-TR
_ S-TR
S-TR S-TR
S-RM
S-TR
S-TR S-R
S-TR S-TR
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Table 5. Output based on title indexing

of LF g Number of | Psrcentage
Query activated relevant
documents %) retrieved %)
document

S1 116 9,98 6 30
s2 17 1,46 2 10

S3 46 3,96 1 5
S4 18 1,55 5 25
S5 141 12,13 2 10
56 63 5,42 4 20
S7 114 9,81 2 10

S8 81 6,97 1 5
$9 204 17,56 5 25

S10 102 8,78 0 0
Average 90,2 7,76 2.8 14

Number of the same retrieved document on
both indexing relatively high,~49.5% on
average (see tabic 7). On S1 query, document
with ID 0259, which judged relevant, retrieved
on first ranking by title indexing but not
retrieved by abstract indexing. The same
situation occurred to document with ID 0251,
which is judged relevant marginal, retrieved by
titlc indexing but not retrieved by abstract
indexing (see table 3). This fact showed us
again that title indexing can be comparable
with abstract indexing, even sometimes better.

Table 6. Output based on abstract indexing

Number of Number of 3
Percentag Percentag
Auery d:ce?a::\du retrigved

) )

) 340 75,26 3 1
s2 kil 6,11 1 5
S3 114 9,81 3 15
7 et 339 3 20
5 742 20,33 7 3
$6 113 9,72 5 25
57 235 20,22 3 0
S8 264 22,72 2 70
S9 455 39,16 8 40
S10 161 13,86 Q 0
‘Average 204,6 17,61 3 15

Based on this experiment, we may can
conclude that title indexing can perform the
same level effectiveness to abstract indexing
although with lower number of index terms.

5. CONCLUSIONS

This experiment showed us several facts,
which are: '
~ The numbers of index terms on title
" indexing 4.4 times lower than abstract
indexing.
— The number of activated document on
abstract indexing higher than title indexing
(17.61%: 7.76%) (see table 4 & 5).

— The average relevait retrieved document
on both indexing not quite different, 14%
on title indexing and 15% abstract
indexing.

Based on these facts, we can say that title
indexing may achieved the same level
effectiveness to the abstract indexing, so we
can suggest that title indexing can be used to
lower the storage index but with the
comparable effectiveness.

Table 7. intersection between title and abstract indexing

Number of Percentage
Query same %)
document
S1 10 50
S2 9 45
S3 12 €0
S4 12 60
S5 11 55
S6 ‘ 10 50
S7 7 35
S8 11 55
S9 10 50
S10 7 35
Average 9,9 49,5
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