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Me 11 aoXoAgiTal TO HAOnua auTo;

+ Tnv TeAeuTaia dekaceTia UTTAPXE! (€K VEOU) avBnon Tlg
Avaktnong lNAnpogopiwv (Information Retrieval - ?
)\()X(u ™mg erngng oTn d1008e01udTNTA Kwévwv (kai
GAAWV PEOWV) TTOU TTPOKAAece TO WWW.

+ AUTO TO HdBnua Ba cag elI0Ayel OTNV TTEPIOXN TNG
Avaktnong I npogoplcbv, TTOU ﬂ%%:mmékug oev
eival éva TTapakAGd! Twv Bdoswv Acdopévwy, kal Ba
00G ETTPEWEI VA KATAVONOETE Kal va ePPabuvete o¢
OXETIKA BEuarTa.

+ Baoikég avagpopéc:

+ R. Baeza-Yates & B. Ribeiro-Neto, Modern Information
Retrieval, Addison-Wesley, 1999.

* 2ZNUEIWOEIG KAl DIAPAVEIEG ATTO TOUG OIOACKOVTEG
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IR versus DB

+ IR is an area by itself, it is related to, but it is not
"simply" database stuff !
+ IR used to be geared towards textual data, although this has
changed (drastically) recently.

+ Structure:

» a database has a well defined structure (e.g., relational model);
« text usually has no structure (how about video ?)

+ How can we query something if we don't know its structure ?
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IR versus DB (cont.)

+ Typical SQL query:
SELECT price FROM stock
WHERE prodname = "ski" or prodname = "snowshoes"
+ OR
SELECT price FROM stock
WHERE prodid = 7657 or prodid = 7688
+ Typical IR query:
« price ski snowshoes
+ price AND (ski OR snowshoes)
+ price AND (ski OR snowshoes OR (snow AND shoes))
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IR versus DB (cont.)

+ What if | want to sum all prices of all skis or
snowshoes in stock? It is trivial using SQL:

SELECT SUM(price) FROM stock
WHERE prodname = "ski" OR
prodname = "snowshoes"

sense. IR is not for that !
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+ In a IR context, this type of query doesn't make much




IR versus DB (cont.)

+ Similarly, what if | want to search for texts which have
words beginning with "bank" at most 4 words apart
from the word "investment" and not containing the
term "lost" ?

+ That's not trivial, if possible at all, in SQL, but is trivial
in IR-ish:
+ ADJ(bank*, investiment, 4) AND NOT lost

+ There is no standard query language for IR.
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IR versus DB (cont.)

+ What about the answers ?
- DB: all answers are equally good.
+ |IR: some answers are better than others.

+ Is the WWW a really big DB ?

+ Does it have structure ? Not really ...
+ Is it only pure non-structured text ? Not really ...
+ Is the WWW a semi-structured DB ? (XML is hot stuff !)
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Retrieval Process

+ Two alternatives to access the text (or multimedia or

...) database

X
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Modeling Issues

+ DBs use a powerful abstraction for modeling
scenarios: the ER model (conceptual level) and the
Relational model (logical level).

+ How can we model textual data, where there is no
basic structure ?

+ Several models:

+ The boolean and vector model are mostly used.

+ Probabilistic models and others also exist.
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Retrieval Evaluation

+ How important is the query length ?

Query ~ Number of pages found
hotel 46,600,600
hotel paris 1,450,000
hotel paris train 227,000
hotel paris train student 31,700
hotel paris train student discount 7,140
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Retrieval Evaluation (cont.)

+ Precision and Recall are the de facto standard
metrics for retrieval evaluation.

+ Recall: the fraction of relevant documents retrieved

« Precision: the fraction of retrieved documents being relevant

*Searching for only one
term gives extremely
large recall but very poor
precision.

*Using all terms instead
gives much better
precision and likely more
meaningful recall.
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Query Languages and Operations

+ There is no SQL-like for IR.

+ Processing natural language is still not really a choice (though a
lot of effort has been put into it).

+ Boolean queries are prevalent, though completeness likely
yields complexity.

+ Example: "amazon OR (rain AND forest)"

+ Regular expressions can be used but are not as common and
not as easy to write

+ Example: “research cent{er|re}?s in Bra{z|s}il”

+ The WWW suffers from the "single word query syndrome".
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Query Languages and Operations (cont.)

+ Queries can also be extended "automatically" using
thesauri and may give you better results

+ Example: "mall" can be automatically extended to "mall OR
(shopping AND centre)"

+ However, this may not be a good idea all the time.

+ Example: "amazon" could be expanded to "amazon OR (rain
AND forest)". Not good if you were looking for a certain
bookstore ...
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Indexing and Searching

+ B-trees and Hash tables are usually the indexing
methods of choices for DBs.

+ They're not as good, actually not very useful, for IR.

+ In IR the terms to be indexed appear many (perhaps
millions of) times. This would render any B-tree/Hash
table quite useless.

+ Nevertheless, we cannot afford a linear scan on all
documents either.
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Indexing and Searching (cont.)

+ Inverted lists are widely known and usually advocated
as the best bet for IR.

+ Signature files have some advocates as well, but it
relies mostly on the fact that inverted lists are too large
- not necessarily true anymore.
+ Other issues:
+ Indices on compressed data are quite popular nowadays

+ Indexing multimedia (images, audio, video) is still a
challenge
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User interfaces

+ Assuming we know how to query a IR system (say,
www.altavista.com or www.google.com), | want to be
able to understand well the response returned.

+ If I am given only the first 20 of 1,000 pages found, is it
any good ? Can | use that to refine my query ?

+ How do the pages relate to each other ? Is a complex
graph necessarily "better" than a list of URLs ranked in
order of relevance ?
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NOT QUITE ...

+ The WWW "data" has:

+ inherently distributed and heterogeneous nature;

Searching the WWW

+ The WWW is yet another big textual database ...

+ extremely large volume;

+ high volatility and high ratio of updates;

«+ poor structure (though XML tries to help there);
+ Utilizes ad hoc user interfaces;

+ etc, etc.
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ouoTAuata IR

Béuara ATav:
#10 Relevance Feedback
#8 Multimedia retrieval
#6 Routing and filtering
#4 "Magic"
#2 Distributed IR
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Top 10 Bépata IR (To 1995)

+ To 1995 o Croft éypaye Eva apBpo d1ToU atrapiBuouce (Kal
etmxeipnuaroloyouoe yia) Ta 10 kopugaia B€uata Tou Ba
EVOIEQPEPQV TIG ETAIPIEG TTOU XPNOIUOTTOIOUV I} EUTTOPEUOVTAI

http://www.dlib.org/dlib/november95/1llcroft.html

+ Kard augouoa oeipd onpaciag (kard tnv kpion Tou), Ta 10

#9 Information Extraction

#7 Effective retrieval

#5 Interfaces and Browsing

#3 Efficient indexing and retrieval
#1 Integrated solutions

20




Epyacia (@Q#%$#%$)

+ AlaBdaoTe TNV epyacia Tou Croft kal ypdwTte TN yvwpn oag yéoa
o€ 1 oehida (pova dilaoTAPATA, PEYEBOG ypapuaTooelpdg 12) yia
Ta €ENG:

+ BAétTovTag Ta onuepiva dedopéva, TTIOTEUETE OTI TOU
«EEQUYE» KATI CNUAVTIKO;

+ YTTé€p- () UTTO-) eKTiUNOE KATI;

+ Koitwvrag 5 xpoévia utrpooTd, T 0a givail o onuavTiké armod
EUTTOPIKN OKOTTIA yia TO IR; (Me GAAa Adyia, TTOU Ba
eTTEVOUATE AV EiXaTe TA KEQAAQIA)

+ 2TEIATE pag e-mail pe TNV atrdvTnon oag o€ éva ouvnuuévo .pdf
QpPXEIO TTPIV TO ETTOUEVO YABNUA (KAl TTPOETOINAOTEITE va
ETTIXEIPNMUATOAOYNOETE OXETIKA)
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