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Viiehivauien

m A Jargefraction of useful we consisis of
Specification documents

m Current search technology isinadeguate
for retrieving specification decuments




SPEClicaion Doecliments

m Consist of <attribute name; value> pairs
embedded In text
m Examples:

» Data sheets for electronic parts
» classified Ads
> product catalogs




SOUCES O Preniems

u SyNeNYMS for aitriduie names and UnIts.
> b" and “pounds®, But no “lbs" or “peund™.
m Attribute names are often missing.
> No “Speed”, just “MHz Pentiun I11*
> No “Memory", just “MB SDRAM"

m A ccurate data extraction Is hard, e.g. partial
datasheet for Cypress CY /C225A PROM:

e High Speed

— 18 ns address set-up

— 12 ns clock to output
e L ow Power

— 495 mW (commercial)
— 660 mW (military)




ARrerdirun!

m Use a simple regular expression extractor to get
AUMIBESS

= Do simple data extraction to get hints, e.0.
> Hint fior unit: the word fiellowing the numioer.
» Hint for attribute name: K fiollowing numiers.

256 MB SDRAM memor

Unit Hint: Attribute Hint:
MB SDRAM, Memory

m Use only numbers in the gueries
> [reat any attribute name in the query also as hint




PoecUments anad Queries

Document D ={<n,H>|neN,HeA 1<i<m}

Quary Q={<g,A>|neN A A 1<i<k}
H, and A are hints

D = {256,700} Q= {200, 750}




Can It Work?

» Provided data s non-reflective

> Reflectivity can be computed a priori for a
given data set and provides estimate of
exprected accuracy.




SearcirENgInESHNEANN UMIERS
ASSHAINGS

B Searceh fer 61798.32
> | unar Nutation Cycle

m Returns 2 pageson Goggle

m However, search for 6798.320yielded no
page on Google (and all other search
engines)




R ectivity

Non-reflective

<X=i, y=j> => A<x=j, y=i>
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NOREFEHEechHVIAnrealliie

m Non-overlapping attributes:
> Vemory: 64 - 512/ M, Disk: 10i- 40/GH
m Correlations:

> Memory: 64 - 512 M, Disk: 10 - 100 Ghb still
fine.

m Clusters




Rer ectivity

= D3 set of m-aimensional pornts

n': coordinatesof point X

H(n) number of pointswithin distancer of n'
= Reflections(X): permutations of o

p(n): number of peintsin D that have at least

one reflection within distancer of n
||

m See the paper for reflectivity of D over k
k-dimensional subspaces

m Non-reflectivity = 1- Reflectivity




Basicl aea

m Consider co-ordinates of a peint
[ fitherels no data point at the permutations of
lts co-ordinates, this point Is nen-reflective
» Only a fiew data peints at the per mutations of Its
co-ordinates => point Islargely non-reflective
B Compute reflectivity asthisratio summed over
all the points

» Consider neighborhood of a point in the above
calculation




Algertans

m [Hoew te compute match score (rank) ofi a
doecument for a given query?

m How to limit the number ofi documents
for whiceh the match score Is computed?




Vit SCore ol a Decument

m Select k numbersirom D yielding minimum
distance between Q and D:

> F(Q,D) = (= w(g ,ny)") ™"
m |Viap problem to Bipartite Matehing in graph G:

» Kk Source nodes: corresponding to guery numbers

> m target nodes; corresponding to document
numbers

» An edge from each source to k near est targets.
Assign weight w(q ,n)"to the edge (g ,n).




Blpartitelviaicaing

m ['he optimum solution tethe minimum welight
pipartite graph mateching preblem matches each
Aumber N Q@ with a distinct number In Drsuch that the
distance score F(Q,D) Is minimized.

= [ 'he minimumi score gives the rank of the document D
for the Query Q.

m Assuming F tobeL,and w(g;,n) :=|g-n|/]|g +el:

Doc:




Eimiting the Seb 6ff DeCcUmERtS

B S milar tethe score aggregation preklem [Eagin,
PODS 96|

m Proposed algorithmiis an adaptation of the TTA
algorithm in [Fagin-L etem-Naor, PODS 01]




EImInG the'Ser Gff DeEUIIERS
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m Viake k conceptual sorted lists, ene for each guery term
[use: documents = Index(number )]

m Do around robin accessto thelists. For each
document found, compute its distance F(D,Q)

m et n .= number last looked at for query term q;

et 7= (2 w(g, i)D"

Halt when t documents found whose distance <

» 7 ISlowerbound on distance of unseen documents




EvaltiatrentiVietific

B Benchmark: Set ofi answerswhien
attribute namesare precisay known in
the document and guery.

= \\/hat fraction of the top 10 true”
answer s are present in thetop 10 answers
when attribute names are unknown In
both document and query?




AGeUracy Restiiis

Records Fields

3,800
1,700
1,100
22,273
205
666

214 Query Size

506 DRAM Trans Glass
—+— LCD Auto —® Housing
179 —+— Proc —*— Credit Wine
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REfH ectiViby estimates acellracy,

® Non-reflectivity clesaly.
tracked acecuracy: fior all
nine data sets

m Non-reflectivity arises due
to clustering and
correlationsin real data
(Randomized
non-reflectivity: value
obtained after permuting
valuesin the columns)

Query Size

Accuracy
—*— Non-Reflectivity
—+— Randomized Non-Reflectivity




IRCorPLANRGHIRLS

m |, = Y w(g,n)+ BV(A,H)

> /(A ,H)) : distance between attribute name
(or unit) for g; and set of hintsifor n;

> B relative importance of number match vs.
name/unit match




SelanceietecniNUImioer
ViatCiarsz St iviaten

m \\/eghtage te nints
snouldidepend on the
accuracy of hints

m Usetuneset to
determine B on per
dataset basis
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EfectVeness o FiRts

u [ mprovement in
accluracy depends RN

N

on how good are N o

-
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AINts

Accuracy

1 2 3 4 6 8 10
Query Size

0.99 — 0.8 0.6 No Hints
—— 0.9




EffectivVeness el naexing

= 1 millien docs;
> 1 seciior gsize=5
» 03 sec for gsize=1
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Stmmay.

m Alllews querying using only AUNMIBErS oF
AUMBErs + hints,

m [Data can come from raw. text (e.g.
product descriptions) or databases.

® End run around data extraction.
» Use simple extractor to generate hints.

m Can ascertain apriori when the technigue
will be effective




EUtUreNVork

m | ptegration withiclassic IR (key wora
Search)
> PROM speed 20ns power 500 mW\V/

m Extension to non-numeric values




