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Related Work

= Query-dependent clustering
= Do not directly induces an obvious ranking of doc.

= Technigues based on graphs
= Similarly used in text summarization




Main ldea

= Using language model to improve IR
performance

= Generation links, which are based on the probability
assigned by the language model induced from one
document

= Structural re-ranking

= The analogy between hyperlinks and generation links
IS not perfect.

= Compute an ordering not of the entire corpus but of a
set.
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Structural Re-ranking

= Generation Graphs

= pd(-) denotes the smoothed unigram language model
induced from d
= Example
e d1: Toronto Sheffield Salvador
» d2: Salvador Salvador Salvador
= Definition 1:
 The top @ generators of a document d &Dinit
= Definition 2:
» The offspring of a document d & Dinit
{o €Dinit:d & TopGen(0)}
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Structural Re-ranking

= Generation Graphs (cont.)
= Weights on edges

b ) 1 if g€ TopGen(a),
wirrl o — — ,
" ! 0 otherwise;

if g € TopGen(
whw (o — g) = {ggia) mie;w;ep e

= Definition 3:
* Weights on smoothed graph

1 ey wtio — g)

1 ['}'l —— = I :
wtlo=g)={1-4) | Dinit] 2 gre iy, WO — 9’
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Structural Re-ranking

= Computing Graph Centrality

Ceny(d:G) ' N wit(o— d). (1)

o= Dinit

Uniform Influx
Weighted Influx

Cenpr(d; G) E S wilo—d) - Cenpr(0;G),  (2)

22 Dinin

= Recursive Uniform Influx
= Recursive Weighted Influx
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Structural Re-ranking

= [ncorporating initial scores

Cen(d, &) - palq), 13)

= Uniform Influx+LM

Weighted Influx+LM,

= Recursive Uniform Influx+LM

= Recursive Weighted Influx+LM.
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Structural Re-ranking

= Generation Probabilities:
= Maximume-likelihood estimate (MLE) of w with respect
to X

e E def  tf(w € x)
| AL —— .
N Eu:-' 1:'f{i-l-;'r = .1-:|

= Dirichlet-smoothed version:

Cdef W{w € x) 4 p-pe M ()

i~ |'l"!| Hry =
Pr |: i Zu--' '[-f|:'11.:"r = .1-:| +j-l




Structural Re-ranking

= Generation Probabilities (cont.)
P (i ) ﬁﬁf’”‘ﬁ'ﬁuﬁ]‘:
P (wiaws - w,) H;ﬂ'“'

= Kullback-Leibler divergence D

pi (o) Lexp (-0 (B0 || BM0)) . @

-

P () = () P -exp(H (225 ( ),
.I"—-u..--_"l i

term A term B

B



http://en.wikipedia.org/wiki/Kullback%E2%80%93Leibler_divergence

Evaluation

AFsY AF Wi THEUS
precall | MER | prects | prec@ll | MRR | precds | prec@ll) | MER | precs | precll | MER
upper bound 53.1 75.5 BT.0 8.5 3.0 | U6 50.0 100.0 | 944 ] U0
mit. ranking 265 aza |40 43.2 adb | 54y 5.4 6.2 S 15.6 64,1
Opt. Daselines 404 pd.a | 460 43.9 b [ 56l 444 [ ol.z 46.4 6.0
~ U-In 2.8 305 ] 509 49.0°, 166.3 | 500 16.6 66.7 a0.0 45.0 62.0
W-In 20.6 68 | 51.9 JETT 1644 | 520 178 63.3 | 49.2 134 63.7
o U-In+LM 27.0 65 [ 515" | 404, | 632 | 564 49,2 736 | 528 52,0, | 66.6
W-In4+LM 2.6 84 | 5110 | 4840 | 630 | 5.2 Al [ 51.6 4967 | 645
'5 R-U-In 284 64 | 51.5 48.0° | 634 | 536 49.6 68.5 52.0 4.6 66,5
R-W-In 206 |405 | 521 | 400, | 6589 | 5400 10.2 70.2 2.4 146 66.5
~ R-U-In+LM 20.5 468 [ 520, | 492, | 645 | 588" | 510" | 786 | 55.6 16.0 68,4
N R-W-In4+LM 20.8 60 [ 529, | 49.0, | 626 | 588" | 500 78.6 | 56.0 45.8 67.6
O
& 8 o) 38 8 3 4 6 3 7 4 0 64/96
U-In+LM > U-In = 10 W-In+Lm > W-In = 8
R-U-In+LM > R-U-In = 11 R-W-In+LM > R-W-In =10
39/48
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Evaluation

= Non-structural re-ranking

7w AT WS TRECS

PTec | prect Tl | MRR | precan | precOll | MR [ prectn | precall | MER | prects | precall | MER

miorm (= ) | 88 | 265 | 529 | B | B2 | 506 | 618 | IR | w2 | 500 | b6 | 601
W JT | 216 | BA | o101+ | 184+ | O30 7.2 | o0.0 | 770 516 | 40.0% [ bi5
W TTE | 08 [ B0 [ 500 [ 100 [ 000 [ 88 | 00 |86 W0 | B8 | 5%
Tengih W1 | 243 [ W8 16 | 11 | o8 | B4 | 25 [6i6e | 712 | N1 [ bi2
Tog{Tengil] W1 | 0 | 505 | 58 | B2 600 | 50 | 0.0 |08 | 106 | 168 | 690
ITropy WU | B5 | 526 [ 161 | 125 [o08 [ 568 | 86 [T | T8 | 85 |17+
g Terms 1 | I8 | 523 | D20 | W3 [ G6Z | S0 | 406 | 688 | M2 | M | 7.0
Dgfumqlerms) | 304 | 7.0 | 505 | 150 | 223 | 608 | 57.0 | 49.0 | 700« | 196 | 77.2 | W00




Questions
and
Comments

Thank You !
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