Web Searching & Indexing

cP51le
Introduction to Database Systems

Announcements (November 29)

4 Homework #4 due today

% Course project demo Dec. 7-14
" Fach project gets a 30-minute slot with me and Y2

¥ Watch for an annnil thiz weelkeand scheduling danuo slots
4 Final exam on Saturday, Dec. 15, 7-10pm

¥ Azmin, open book, cpen nobes
® Focus on the sacond half of the course

Keyword search
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databasc AND scasch

What asc the documcnts containing both “databasc” and “scardh™?

Keywords X documents

All documicnts
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& Irrrerted lists: store the matox |::1;' LOMETS

% Signarure files: store the matrix by columns

Inverted lists

4 Store the matoix |::1;' LOWS

% For each keyword, store an inverted list
B (keyecond, doc-ad-lict)
® (“database”, {3, 7, 142, 857, ...}
® (“cemrch”, {3, 9, 192, 512, ._ }}
" It halps to soct da-a-lo (whe?)
% Vocabulary index on keywords
" B~ -tree or hash-based

% How large is an inverced list index?

Using inverted lists

4 Documents containing “database”

¥ Jz= the vocbulary index to find the inverted list for
"darabas="
" Return documents in the inverted Lise
4 Diocuments containing “database” AND “search”
¥ Return documents in the inkersechon of the towo inverted
lists
« OR? NOT?
¥ Union and diffarence, raspactively




What are “all” the keywords?

4 All sequences of latters (up to o grven leagth)?
= .. that actually appcar in docuwmcnts”
4 All words in English?
4 Plus oll phrases?
= Altcrmative: approcmatc phrasc scarch by proxmity
% Minus all stop wocds
® Thoy appoar in ncarly overy documank, €.g., a4, of, the, it
= Not usciul in scasch
4 Combine words with common stems
» Faample: databasc, databascs
® Thoy can be trcabed as the samc for the purpesc of scacdh

Frequency and proximity

% Freguency
W (heyesoed, { (da-id member- ol arsevemrer),
| ar-ad, ﬂum;fﬂ-*-qfwﬂmmu_:l
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4 Proximuty (and frequency)
B keywond, | {da-dd, {partisn-afsoreevens
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¥ When doing AND, check for positions that are near

Signature files

% Store the matrix by columns and compress them

% For each document, store a w-bit signature

% Each word is hashed into a w-bit value, with only
r < g birs tarned on

% Signarure 15 computed by taking the bit-wise OR of
the hash walues of all words on the document

Dom dr, comtuin
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o ") = 0013 cr, contzing “ot” and “dog= 1110

+ Some false positives; no false negarives

Bit-sliced signature files
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# Cinly check the slices thae

correspond to the s=t bits in the Starting to look like
word s hash value

4 Start from the sparse slices
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an mworted list again!
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Inverted lists versus signatures

# Ioverted lists better for most purposes (TODS, 1998)

# Problems of signature fles

= Falsc posithres

= Hard to usc bocanse 5, oo, and the hazh imcton nocd uning to
woek wddl

® Laong documants will likdy hawe mosthy 1's in signatrcs

= Commoen words will oocate moestly 1's for thar slioes

= Trifficnlt to oxtend with foaturcs suwch as froguency, proximiby

4% Saving groce of signatore Gles
= Sizcs arc tonablc
® {rood for lots of scarch torms
= rood for computing similarity of dooaoments

Ranking result pages

4 A singls search may return many pages
= A wpser will not lock at all rosolt pages

= Complctc result may be unnoocssary
¥ Result pagics nood to be rankod
# Pogmble ranking critea

= Bascd oo contont
= Murmbeor of ocreceonse: of the scoarch Eoerma
= Similesibtp tothe groory bext

= Bascd oo link structurc
= Bacldink: count
= PapcRak

= _And marc...




Textual similarity

¢ Vocabulary: [w,. ..., w_]

4 IDF (Inverse Document Frequency): [, -... f]
= £ = 1 { thee s of o o mprpemes, oo the Wb

% Significance of words on page 2: [#, f4. ... 2]
" ».is the number of Hmes o appears on g

% Texrual similarity between two pages # and g is
debinedieoibelp, £ AR b g 1=

hahi® T Tl
¥ 7 could be the quary text

Why weight signiticance by IDF?

4 Without IDF weighting, the similarity measure
would be dominated by the stop words

& “the" ocours £EE-q1JE-ﬂl']'F' on the Web, soits
OCCULTENce O 4 pa.rl:[cul:a.r page should be considered
less significant

4 “engine” occurs infrequently on the Web, so its
occurrence on a particular page should be considered
more significant
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Problems with content-based ranking

% Many pages containing search terms may be of poor
quality or irrelevant
o Exnenple- a/poge itk et mlas searh g
% Many high-quality or relevant pages do not even
contain the search terms
" Example: Google homepags
% Page containing more occurrences of the search
terms are ranked higher; spamming is easy
TP M e

many haes

Backlink

4 A page with more backlinks is ranked higher
& Intuition: Each backlink is a "vote™ for the page’s

importance

& Based on local link structure: still easy to spam
" Create lots of poges that point to a particular poge

LT

Google’s PageRank

% Main idea: Pages pointed by high-ranking pages are
ranked higher
¥ Definition is recursive by design
" Baczed on global link strocturs; hard o spam
% Narve PageRank
= N numbcr of outgoing links from pagc f
= Fi#): sct of pagcs that paint to #
v FagcRank() = X, (o, (FagcRankiz)/ Nigl)
¥ Fach pazc# gcts a boost af its impostance from cach page that
gaints to #

¥ Each pagc g cronly distributcs its impoetance to all pagos that g
gaints to

Calculating naive PageRank

4 Initially, set all PageRank's to 1; then evaluare

PageRank(#) + I 5, (PageRankig)/Nig))
repeatedly until the values converge (i.e. a fixed

point is reached)
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