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( Why vague search on sTruC’rure?

4 Users do not know the exact document
structure (DTD, Schema)

% Users are not familiar with the content of
different document elements (semantics)

= Users are not sure where they want to search
for info (search elements)

= Users are not sure what they want to get as an
answer (answer elements)

% Different users exists
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( Why do we need vague sedrch?

4 Users can make a distinction between
= Strict element selection
= Vague element selection

% Users can express better their information
need

# Users should utilize IR systems'

intelligence for vague search

= Knowledge of related (similar) elements in the
collection

= Knowledge of the degree of elements’ similarity
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o Vague sear'ch on terms
= Synonyms, hyper'nyms hyponyms
- % Vague search on element names & ’rer'ms
= Vague element name matching =~
= Terms crossing structural boundaries
% Vague search on elemenT rela’nons (schema
- matching) |
= Path matching |
= Graph (tree) matching
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( Vague element name selection

¥ Variants: based on INEX content-and-
structure (CAS) task:

= Strict selection - SSCAS

= Vague se
= Vague se

= Vague se
- VVCAS

ection of search elements - VSCAS
ection of answer elements - SVCAS
ection of search and answer elements

¥ Vague selection modeling

= Expansion lists based on INEX 2004
assessments
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( Query rewriting techniques

% Interchange the terms that are in the
same search context (element)

% Interchange the terms that are in
different contexts (elements)
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TIJAH architecture _

% TIJAH - a prototype three-
level database system for
structured IR

= Conceptual level: NEXT parsing,
preprocessing, rewriting

# Logical level: Score region
algebra (SRA) query plan

= Physical level: MonetDB
interpreter language (MIL)
procedures and binary tables
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Narrowed Extended XPath - NEXT

% From XPath
= Descendant step: //

= Element and attribute selection: e. g., article,
@datum

= Predicates: [path {<,>,=,...} value]

= Combination in pr'edlca‘res. [predicate_1 or/and
predicate 2]

% Extension

= IR-like search: [about(path, terms) and/or ... ]
# Example:

= /larticle[about(.//sec//p, "digital libraries")]
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( Vague element search in NEXI

# NEXTI + vague element selection
= ~element_name, e.g., ~article, ~sec

# Vague selection modeling

= Element name expansion lists: e.qg.,
expansion(exp_class, sec) := {(sec, 0.68), (abs,
0.128), ..., (app, 0.05)}

% Why like this?

=.Various expansion classes can be used for
different users and different tasks

= Makes the system extensible and modular
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( Expansion lists used

% Manual expansion lists with default down-
weight w=0.55

+ Based on 2004 experiments

% Seven automatically generated sets of lists
+ Based on 2004 assessments

+ Using graded assessments on two dimensions:
exhaustivity (E) and specificity (S): high(3),
fair(2), marginal(1), not relevant (0)

= hh (E=3,5=3), hf (E=3,5>1), fh (E>1,5=3),
ff (E>1,5>1), fm (E>1,5>0), mf(E>0,5>1),
ff(E>0,5>0)
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Manual element hame expansion lists

Element name | Expanded element name Down-weight
abs abs, fm, kwd, vt, p, sec, article, bdy, ref 0.55
article article, bdy, sec, abs, fm, bm, bib, bibl, bb, p, ref 0.55
atl atl, st, fgc 0.55
bb bb, bm, bibl, bib, atl, art ' 0.55
bdy ' bdy, article, sec, abs, p, ref 0.55
bib bib, bm, bb, atl, art 0.55
fig fig, sec, st, p, fgc, st, atl 0.55
fm fm, sec, abs, kwd, vt, p, article, bdy, ref 0.55
kwd kwd, abs, fm, st, fgc, atl : 0.55
p ' p, vt, abs, sec, fm, article, bdy, st 0.55
sec sec, abs, fm, vt, p, article, bdy, bm, app : 0.55
st st, atl, fgc 0.55
tig tig, bb 0.55
vt vt, p, sec, bm, fig : 0.55
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//artlcle[about( Iffm/latl, "dlgltal I|brar|es")]
/[Isec[about(.,"Information retrieval™)]

- #% Rewriting inside the same predicate - rwl
= [larticle[about(.//fm//atl, "digital libraries") and about(.,
“digital libraries™)]//sec[about(.,"information retrieval")]
% Rewriting on the query level - rw2

= /larticle[about(.//fm//atl, "digital libraries") and about(.,
“digital libraries " "information retrieval")]
lIsec[about(.,"information retrieval") and about(.,
- "digital libraries")]
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Score region algebra - SRA _

% Data model: set of region tuples (r<R),
r:=(s,e, nt, p
+ Region bounds: s - start, e - end
+ Region info: n - name, t - type
= Region score: p
# Operators:
= Selection O-n=name,t=type(R)’ O-Onum(R)’ R1:|R2’ R1|:R2
= Element relevance score computation R, JpR,
= Element score combination R,;[H R,, R;LUyR,
= Element score propagation R; <« R,, R, >R,

15-Mar-06 DIR 2006 16
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Vagtjé selection in SRA

H1 Lp Ho (ra,re, v, rd,pr &po) | v € Hy Ve € Hol

| Uperator | Uperator definition

'?n-nume.t-typel::.ﬁ:l {'r‘ | re HArn=name Art = t-y;e}

Tomuml 11 ) Iri|m el adraeCargt =term Arg < ry Argnonum}, whereo € {=, <, >, <, >}

Hi J Ha {ri|{meRiAdraeHohra<n}

Ky C K, [ri[rieRyAdrae Rahrg < g}

H1 Jp Ho l(r1.8,r1.8,r1m, 71, firy, Ho)) | 71 € Hy A et = node}

Hy » Hy Hry8,rp e rym,rpd, fulry, Ho)) | 7 € Ky Argt =node}

i1 4 Ha l{r1.8,r1e,rim,rit, fqlri, Ha)) | 1 € Hi Ared =node}

Hy My By {{ria,rierynrd,py @) | ry € Hy Arg € Hy Alrgs,rperinrd) = (ras,rperpn, rod)}
{
{

-:-.':'Fl-:lr1::|-:-r1[.:-:-:n:::-]l:ﬁ,,l:I

————— (r1.8,71e, :'1.ﬂ,r1.t.r.pjl| r1 € Ry Argt = type A (rin,rp) € expansion|dass, name) } ]

r1 € Ry Ary.t = type A (r1.n,1r.p) € expansion(class, name)}
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% ElemenT score compu’ra’rlon

* Language models (we can use others Okapu
Tf.ldf, )

fa(ri, Rz) = r1.p(A

Z roc Ho |T'g -7 r2.p |R2 |
. + (1-2)—
size(ry) size(Root)

)

% Score combination .

= AND like (© ) = product (also min, sum, ...)-

* OR like (¢ ) = sum (also max, prob, ..) =~
W Scpre propagation s i m)=rp- 3 rap

= Sum 1'2ER2|1'1—41'Q
. fv (_?,1_. RE} =7ri.p- Z T9.p

roERo|ro<ry
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( Collection

# The Initiative for Evaluation of XML
retrieval (INEX)

+ Data: IEEE articles in XML format
= 2004: ~500MB
= 2005: ~750MB

= Topics: with structural conditions
= 2004: content-and-structure (CAS)
= 2005: CAS & content-only + structure (COS)

= Assessments: graded, two dimensional
= Metrics -> next slide
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( Evaluation: Metrics

& For 2004 runs

= Precision at recall points
r» @10, @25, @50

= Official INEX 2004 metric - inex_eval MAP

= Strict (E=3,5=3) and generalized (S>0,E>0)
quantization

% For 2005 runs

= Normalized extended cumulative gain nxC6
= @10, @25, @50

= Effort precision - gain recall ep-gr MAep

= Strict and generalized quantization

15-Mar-06 DIR 2006
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( Topics for XXCAS and XXCOS

& SSCAS & SSCOS

= [larticle[about(.//fm//atl; "digital
libraries")]//sec[about(.,"information retrieval")]

& SVCAS & SVCOS

= /[article[about(.//~fm//~atl, "digital
libraries")]//sec[about(.,"information retrieval")]

¥ VSCAS & VSCOS

= [larticle[about(.//ffm//atl, "digital
libraries")]//~sec[about(.,"information retrieval")]

¥ VVCAS & VVCOS

= /larticle[about(.//~fm//~atl, " digital
libraries")]//~sec[about(.,"Iinformation retrieval")]
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2004 Pr@10

2005 NnxCG[10]

2005 MAP

0.075

0.071

0.065

0.06

0.055-

0.05-
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Vague selection vs. query

rewriting

2004 Pr@10 2004 VAP
0,09, 7 N\ 007 fﬁ
0.08 |
007 | | | |
006 | | | |
0.051 | |
0.04 | | | |
0031 | | | |
002 | | | |
0.01-
0+
no  eqclass § rwl w SV menwals5, nmVS menuals, nm W menualss, no  eqclass rwl wll  mmSV menualss, nm VS menualssfl mm W menualSs,
strucure sv Vs A% strucure sv VS vV
2005 NxCG[10] 2005 MAP
0.35- 0.08+
‘ — 0.07
03] -I
0.06
0.25-
0.05+
0.2+ |
0.04+
0151 | 0034
014 0.02+
no eqclass wl wil MM SV menuals5, mmVS  manual5s, mm W manualss, no eqclass wl w ll mMm SV menuals5, mMmVS nmenualS5 il mm VW menualSs,
strucure sv VS wW strucure sV 'S VvV
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Vague selection & query rewriting

2004 Pr@10 2004 MAP

m VW  menual55, mm VW + manuals58 nm W+ manualss,
wll WV +rw I

rwll mMm VWV  manual55, mm VWV + manual558 nm VWV +  manualss,

2005 nxCG{10] 2005 MAP

0.08+4

0.07

0.06

0.05+

0.04+

0.03+

0.02+

mm W manual55, M VW + manuals58 mm W+ manualss,
wW rwl W +rw |

w wll mm W manual55, mMmVV+ manualss, | mm VW +  manual55,
wW wl W +rw | w ll W +rw Il
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( Conclusions

& TLTAH can handle vague search (flexible)

% Vague element name selection leads to a
higher average precision => recall enhancing
tool

# Rewriting techniques result in higher
precision @ low recall points => precision
enhancing tool

# Combination improves precision but MAP is
not stable => overall good effectiveness
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( Future work

% Different assignments of down-weights
= E.g., using graded assessments

% Different ways of generating expansion
lists

% More advanced rewriting techniques

% Utilize some of the schema matching
techniques

% ... we need semantically richer,
heterogeneous collection
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