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Abstract. This paper is dedicated to present a design of our project -
search engine, which based on one of retrieval models, which have been deeply
learned and selected among the several searching models in previous well-
known researches. We have explained couple of reasons for choosing certain
model, its properties, some advantages, and techniques used to calculate
document’s relevance to our information need. The principles of ranking
algorithm had been interpreted, and the formula for calculating similarity
depending on vector values of terms is shown in the part with techniques
explication. In conclusion part some benefits of given model are listed and a
definite derivation have been drawn.
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Angatma. byn wmakamama i3mecTipy  MoOAENbAEpiHiH  OipeyiHe
HETI3NeNTeH 137y KYMECIHIH aM3aiiHbl KENTIPIITeH, MOJENbh KOINTereH
Oactamkpl 13y ~ MOJENbJEpiHE  apHAIFaH  3epTTeyjiep  apachiHaa
KapacThIpbUIBIN, ipikTenal. biz Oenrimi Oip Monmenpai TaHAayAblH OlpHeIe
cebenrTepiH, OHBIH KAacHETTEpiH, KeWOip apThIKIIBUIBIKTAPBIH >KOHE O13/iH
aKMapaTThlK KaKETTUIIIMI3Te KYXKATThIH MaHbBI3JIbUIBIFBIH €CeNTey YIIiH
KOJJIaHBUIATBIH  QMICTepHai  TyCiHAipAiK.  Pamxupney — anropuTMmiHiH
KaFugarTapbl  TYCIHIOIPUIAI JKOHE  TEPMUHIEPIIH  BEKTOPJBIK  MOHIHE
OailTaHBICTHI  YKCACTHIFBIH ecenTey (opmyrnackl TEXHHUKAHBI TYCIHIAIPY
Oemirinze KepceTinreH. KopbIThIHABIZA OepuIreH MOJENBAIH  Keroip
apTHIKIIBUIBIKTAPBI KENTIPUITeH KoHe OenTiTi 61p KOPBITHIHBI KaCaI b

Tyiiin ce3nep: Bexropnbik Monens, Lucene, uHaeKcupoBaHue, i3aey
XKYHeci, ©3€KTIIr, OpHANacy, YKCACTHIK.

kskosk

AnHoTamus. Hacrosmas craTesd MOCBSIIEHAa OIMCAaHUIO Ipolecca
pa3paboOTKH aBTOPCKOTO IMPOEKTa — IOMCKOBOM CHUCTEMBbI, OCHOBAaHHOM Ha
OJIHOM M3 Mojenel MOMCKa, KOTOpble ObUIM TIyOOKO HM3y4YeHbl M OTOOpaHBI
CpPEIM HECKOJIBKMX IIOMCKOBBIX MOJEIEH B MPEAbIAYIIMX H3BECTHBIX
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HccaeaoBaHUAX. Mbl OOBSICHWIM Tlapy NPHYUH BBIOOpa OIpPEACIICHHON
MOJCIIN, €€ CBOI>'ICTB, HGKOTOpBIX HpeI/IMYIHeCTB n MCETOHOOB, I/ICHOJ’II)3yeMI)IX
JUIL  pacdeTa 3HAYMMOCTH JOKYMEHTa JUIsl Hamed WHGOPMAaIMOHHOK
MOTPEOHOCTH. [TpuHIATIBL alropuTMa paHKUPOBaHMUSL ObUIH
HHTEPIPETUPOBAHbI, a (opMyJia JUIsl BBIYMCICHHUS IMOA00MS, 3aBUCAINAS OT
BEKTOPHBIX 3HAUEHUH TEPMOB, MTOKa3aHa B YacTU ¢ OOBSCHEHHUEM METOJoB. B
3aKJIFOYEHUE TIEPEYUCIIEHBl HEKOTOpPBIE IPEMMYILECTBA JAaHHOM MOJEIU |
ONpPEAENICH ONPEICIICHHBIN BBIBOJ.

Kurouesbie cioBa: BekropHas mozaenb, Lucene, wuHIeKcupoBaHue,
MOUCKOBAasI CUCTEMA, PEIIEBAHTHOCTD, PAHKUPOBAHUE, CXOJICTBO.

Introduction

After development of the World Wide Web people has started to fulfil
their information needs with internet. Demand in retrieving spawned the need
in searching programs. For this purpose, search engines were created starting
from 1992. “Search engines are programs that search documents for specified
keywords and return a list of the documents where the keywords were found. A
search engine is really a general class of programs; however, the term is often
used to specifically describe systems like Google, Bing and Yahoo! Search that
enable users to search for documents on the World Wide Web” [1]. From the
latest statistics on web developing of China, published in eighteen July, 2007
by CNNIC, it founded that the percentage of using searching systems service is
about 74.8 %, which surpasses the percentage of using Email service which is
55.4 %. However, how the information to be retrieved can be rated as relevant
and non-relevant? There are several models for information retrieval, which
predict and retrieve documents which a user will find relevant respect to a
certain query. Depending on that which mathematical model used while
ranking, the development of rank algorithm can be considered in 3 steps. The
first is the Boolean model, which looks for exact matching. The next stage is
the VSM (Vector Support Model). Considering the limitations of the Boolean
model, the VSM uses the multi-value method. In other words, the value of
keyword ti in document dj is set between 1 and 0. The last stage is the
hyperlink analysis model, which is mostly used in the well known SEs
currently. In this model, the most famous algorithm is the PageRank algorithm
which has been proposed by Lawrence Page and Sergey Brin in 1998 [5].

For this paper we have decided to use Vector Space Model (VSM),
since it has high speed for operating with and we will explain techniques and
other benefits of using it.

Techniques used for searching and ranking results

The first step in search engine design is to index files to facilitate fast
and accurate information retrieval. Lucene Index files source code will be used
to index documents. This code uses Standard Analyzer to break up text into
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indexed tokens, a.k.a terms, then converts tokens to lowercase and filters out
stop words [2].

The user will enter their queries by using Lucene query syntax. Then
we will use QueryParser to decode Lucene query syntax to Query object. The
QueryParser is constructed with an analyzer used to interpret the query text in
the same way the documents are interpreted such as down casing and removing
stop words. The Query object contains the results from the QueryParser which
will be passed to the searcher [3].

Then the searcher should retrieve documents’ list with most relevant
one on top. We will use VSM model to evaluate relevance of documents
respect to the query.

In VSM [4], set of documents and query are represented as vectors in a
common vector space. To find similarity between query and document first we
need to know how to represent them as vectors.

Suppose we have set of n terms {t1, t2,. .., tn}

Document represented as a vector: d =<dl1, d2,. .., dn>

di = weight of term ti in document d (e.g., based on tf x idf )

tf-idf - a combined weight for term t in document d

tf-idf = tf * idf

tf — frequency of occurrence of term in document

idf — inverse document frequency for term t

df — document frequency for term t

N — total number of documents

1df = log (N/df)

Query represented as a vector: q =<ql, g2,... , qn>

qi = weight of term ti in query q (e.g., 1 if tie q; 0 otherwise)

Now we have query and documents as vectors. Next step is to evaluate
similarity of each document with query and order them by relevance. Ranking
(similarity) based on the angle between the query and document vectors.
Distance between vectors is not applicable to use here, because large
documents can have more relevant information than smaller ones, but will have
more distance and therefore will be rated as less relevant.

Ranking function:
o d x
R(d,q) = sim(d,q) = cosa = ———
Va2 x @

Document with maximum R will be considered as most relevant.
Reasons for choosing VSM retrieval model is that:
Simple and fast to compute;
Usually as good as known ranking alternatives;
Term-weighting improves quality of the answer set;
Partial matching allows retrieval of docs that approximate the query conditions;
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Cosine ranking formula sorts documents according to degree of similarity to
the query;
Document normalization is naturally built-in into the ranking

Conclusion

This paper proposes an algorithm for calculating similarity of
documents from set with our information need. Comparing all other models,
VSM have been chosen to be investigated for this paper. Couple of
advantages, such as high speed, strong and accurate algorithm and especially,
built-in document normalization was identified during current research. For
future works it can be considered to analyze other models or to improve VSM
algorithm.
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