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Overview

__________ Input: Query J

Classity query type by y L [ Find query attributes
some heuristic rules
|| Web search resultsJ_ _________

| |
v
Query Type Classifier Sentences Attribute Extractor

\ 4

" Rank sentences Ranked sentences Diversify ranked
based on heuristic sentences
. rules and attributes Post-Processor

Output: X-stringJ
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Classification Rules

e Classification is based on some heuristic rules:

— E.g. [ Query length } > QA

“HRTHDOT/—RNILEZELT-DILEHED
(Who took the Nobel Prize for the first time in the world?)

Long query may be QA
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Classification Rules

e Classification is based on some heuristic rules:

—E.g. | Query length > QA
: GEO clue suffixes at middle > GEO
B ER AT

06/21/2013

(hotel near Hakata station)

Other suffixes: “Th” (city),”

X" (ward), “BHT” (town) ...
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Classification Rules

e Classification is based on some heuristic rules:

—E.g. | Query length | > QA
. GEO clue suffixes at middle > GEO
FACILITY clue suffixes > FACILITY

“REEBIEIKIEE

)

(Suma Aqualife Park)

Other suffixes: “F#&” (school), ”J&RE” (hospital) ...
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Classification Rules

e Classification is based on some heuristic rules:

—E.g. | Query length > QA
: GEO clue suffixes at middle > GEO
FACILITY clue suffixes -> FACILITY
Clue words in wiki pages > { ARTIST
ACTOR

u,{a‘_ I:I_n

Find a clue word “3%F" (player) ] POLITICIAN

(Ichiro)

a wikipedia page | =

il

ATHLETE

ATHLETE

Other clue words: “/NERZ” (novelist), " ZA4&” (actress) ...
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Classification Rules

e Classification is based on some heuristic rules:

— E.8.

06/21/2013

Query length

> QA

: GEO clue suffixes at middle

> GEO

FACILITY clue suffixes

> FACILITY
s { ARTIST

[ Else

Clue words in wiki pages

ACTOR
POLITICIAN
ATHLETE
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Results of Query Type Classifier

« Accuracy: 83% (83/100) Not g00d.. }

GEO| DEF QA
ARTIST 9 1 1 1
ACTOR 1 9
POLITICIAN 8
ATHLETE 10 1

FACILITY

14 1
12 1
14

DEFINITION 1

L U RN

06/21/2013 MSRA at NTCIR-10 1CLICK-2



Error Analysis for FACILITY

Correct Example

Wrong Example

Correct only by suffix rules

— JAREBRIKEE
(Suma Aqualife Park)

— fEET&ER
(Yokohama City Hall)

— INEHXELE
(Koganei library)

— INTAINOTa9IRE
(Hawaii Pacific University)

— HEPFEBEERER
(Aoyama Orthodontic Office)

Insufficient suffixes

- REEME
(Kyoto Shinnyo-do temple)
- sy E%IS

(Minamigaoka dairy)

Difficult only by suffix rules

— =T FRY
(Casa di Napoli)

- Y- RZUVATERE
(The Peninsula Tokyo)

— b—HATDOP

(Ramen Tetsuya)

06/21/2013
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Overview

Classify query type by

|
v
Query Type Classifier Sentences

__________ Input: Query J

some heuristic rules

} ~ = Find query attributes
|| Web search resuItsJ— —_——

Attributes J

Diversify ranked
sentences

]

4 Rank sentences Ranked sentences
based on heuristic
. rules and attributes Post-Processor

Output: X-stringJ
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Query Attributes

Ichiro

)

.

- "

Nikon Nikon !kﬂf

e
-~ o 3 7, -
@ <

Born Address
Height Tel
Position Opening Hours

06/21/2013
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Future Science Museum J
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Query Attributes

Ichiro J Future Science Museum J

when users are seeking
for basic information of entmes >

T — e B

Born ] Address ]
Height ] Tel ]
Position ] Opening Hours )
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Attribute Extraction

DA ERT L TIRT
SHHLADYE

P V=LY H R

Afrikaans
Tl
Azerbaycanca

Genapyckan
(Tapawkesiy
a)

R=Y /—h

fFO—

COEETE, BREFILOVWTERLTWET, EOBOBECOVWTE 1 FO— (ERIEE), 2TEIKES W,

CFO— (3% HK —8 (FTE W535) |, 19735108228 -) i, Y7 ML - TUF—ZCHERT 3 7OFREF NFF) TH3.
NPB - MLBORA TER U, MLBOY—XVBRERITERLBESHORBRERFTL TS,

KARTTBS7Z + VY ¥ —DEESF.

BATOEMIE 1 F) o 7XAUNBRETOFHE BEAEEV (Wizard) 1 "RITEIEH (Hit Machine/Hitting Machine), [112IBIE4],

BR pERR

1 BE

1.1 7R F17RR

1.2 BA70%R

13 XTp—U—

14 WBC
2RFELTORM

AR LS

2.2 57l

23 &R

32 AV v I RBR
33 YUF—XBR

MK RE ARER B

AFO— (8K —8l)
Ichiro Suzuki

VPRI RUF-X #51

SRS SR AT
EZEEN 19734108228 (388)

Catala 4/ Ewo Ib =177.1 kg
Cesky EAWN) FETT
Cymraeg 410 X747 .
s Pryyed B - 1 e
Deutsch RF
413 BR
EZZ.!?Z\ 414 1% - 79 [7oA0 RERES rv;M{n
PB /1992478118
Eest 415 TR MLB; 200144528
Euskara 42 R8BI E S
T 43 BE - RSTHE Il 51 8.000.000(2] (20114)
w417 A
e 5 BXERRRICONT o BATRAFLRAGSH
G;;go 6 HEEE . ;&Jg}fzz s TN—9z—7 (1992 -
ey 6.1 FERITEME o PRI TUF—Z (2001 -)
Erva PPl e
Bahasa Indonesia 63 91N - RE
o 64 h R o =+
Vj‘alaor:o 65 WES JWBC 20064, 20094
o - CORIEDONT )
Latina 7 B
1 CM

06/21/2013
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Attribute Extraction

__—1_\Neb search

FHYVMER §071Y

- » results

A7 A FO—

TY-ERER

TOHEETIR, FREFICOVWTEBRLTVWEY, ZOROBRCOVTIR T FO— (BEHRIE#), Z2TEEZW,
CFO— (3% HK —8 (FTE W535) |, 19735108228 -) i, Y7 ML - TUF—ZCHERT 3 7OFREF NFF) TH3. AFO— (k)
NPB - MLBOTA TER L, MLBOY—XYBRERITRBRESBORBERFLTNS, Ichiro Suzuki
KARTETBS 7+ ¥ —DEBSTFo
BATOEMIE 1 F) o 7XAUNBRETOFHE BEAEEV (Wizard) 1 "RITEIEH (Hit Machine/Hitting Machine), [112IBIE4],

Fy70=K (9%
F47 - AEVX) BR pExR
v L7 188
LT 1.1 PXF17RR
H#PE 12 BX7O0FR
EI5E 13 XYp—Y—2
;}:”’”’ 1.4 WBC
9 ERT BT 2BFELTORR
BBMLADE 21 iT%
» Y=y s 22 53
- 23 &2
i 24 1@
f&lnfaans 3IBE
o
N 3.1 PERR
Azerbaycanca (] [
6enapyckas 32A4Y vy RBR l(.”
ext containin
a
Catala 41 °
Cesky 41 A
Cymraeg 410 X747
Dansk 412 Rik
Deutsch -
413 BR
English 414 8% - 79 ECEEl 1991 K57 hati
Espaiol . EEET I NPB / 1992475118
Eest 2 f‘a-;;?ﬂw MLB / 2001428
Euskara L 'd.
- 43 B - K5 TN E-soo_oomzm (20114)
Suomi 44T A
;’i\ca\s 5 BXEBERCDNT . 9%&1%7@3@?{?&7
G;:ga o BENE I . ;Oéo/)f;xdw—u— (1992 -
6.1 FEIRITRERR Y7L - XUF—X (2001 -)

Kreyol ayisyen 6.2 S ERIF iR
Bahasa Indonesia 63 91 ML - RE
slenska 6.4 B
taliano 65 WES
i 7 Bt
Latina

1M

Born October 22, 1973 (age 38) || Born: October 22, 1973 (age 38

Height |5ft11in(1.80m) Height: 5ft 11 in (1.80m)

Position [ Qutfielder Position: Outfielder
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Attribute Extraction

s« rovex: [ 3 :#esar-vre | 707

=1_\Web search

ARANTT
ZU-EHRER

XA ym—y
25354 M-FL
BEOHRS

Fv70-K (1%
F47-2EVZA)
v LT

LT
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BESE
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DA ERTATIHT
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>

v fDEE
Afrikaans
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Azerbaycanca
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fFO—

COEETE, BREFILOVWTERLTWET, EOBOBECOVWTE 1 FO— (ERIEE), 2TEIKES W,

CFO— (3% HK —8 (FTE W535) |, 19735108228 -) i, Y7 ML - TUF—ZCHERT 3 7OFREF NFF) TH3.
NPB - MLBORA TER U, MLBOY—XVBRERITERLBESHORBRERFTL TS,

KARTTBS7Z + VY ¥ —DEESF.

BATOEMIE 1 F) o 7XAUNBRETOFHE BEAEEV (Wizard) 1 "RITEIEH (Hit Machine/Hitting Machine), [112IBIE4],

BR pERR

1 BE

1.1 7R F17RR

1.2 BA70%R

13 XTp—U—

14 WBC
2RFELTORM

AR LS

2.2 57l

23 &R

24 W@
3%E

31 PERR

32 AV v I RBR

33 YUF—XBR
4 K%

Krey! ayisyen
Bahasa Indonesia
Islenska
taliano
#2300
Latina

ME RE ARERT

AFO— (8K —8l)

Ichiro Suzuki

7R+ RYF—ZX #51

FHYVMER §071Y

: results

Extract tables or

“u,n

text containing “:

Born

October 22, 1973 (age 38)

Height

5ft11in (1.80m)

Position

Qutfielder

Born: October 22, 1973 (age 38)
Height: 5 ft 11 in (1.80m)
Position: Outfielder

4
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Overview

__________ Input: Query J

Classity query type by y L [ Find query attributes
some heuristic rules
|| Web search resultsJ_ _________

| |
v
Query Type Classifier j_ Sentences ,J Attribute Extractor

A4

\'4 | L
Query Type J‘ "[ v ]‘ B 1‘ Attributes J
Rank sentences )

based on heuristic
rules and attributes Post-Processor

Ranked sentences J

Diversify ranked
sentences

Output: X-stringJ

06/21/2013 MSRA at NTCIR-10 1CLICK-2 17



Sentence Ranking

e Scoring based on following components:

Content similarity

Moo=

Query attributes
Manual clue words and URLs
Search Rank

B~ W

06/21/2013 MSRA at NTCIR-10 1CLICK-2
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Scoring

1. Content similarity (LexRank [Erkan and Radev 2004])

— Similar sentences are more relevant /

Importance of each sentences
(similar to many other sentences -> High)

/

p=[dU+(1—d)B]Tp

All elements are 1/n Adjacency matrix
(n: the number of sentences) of the cosine similarity

Damping factor
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Scoring

2. Query attributes
— Attributes extracted automatically are noisy

Ichiro J

Born

Height

Address > Noisy attribute!

attribute list
06/21/2013 MSRA at NTCIR-10 1CLICK-2
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Scoring

2. Query attributes
— Attributes extracted automatically are noisy

. Same type . .
Ichiro J (ATHLETE) Kohei UchlmuraJ
Born Born
important attributes
, for ATHLETE ,
Height Height
Address >:F""_:
Noisy attribute | ———---
for ATHLETE
attribute list attribute list

06/21/2013 MSRA at NTCIR-10 1CLICK-2
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Scoring

2. Query attributes

— Attributes extracted automatically are noisy
FACILITY
Ichiro J< Diff type > Koganei LibraryJ
v
4 )
Born Tel
Height Near Station
Address >Address
Noisy attribute
o)
attribute list attribute list

06/21/2013 MSRA at NTCIR-10 1CLICK-2
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Scoring

2. Query attributes
— Weight each attribute as importance like TF-IDF

Attribute list of the query Same type attributes

A B A A A

Attribute list of other query Diff type attributes

We can give high priority [ ° J[ ; J[ J[ J[ B

to characteristic attributes Diff type attributes

Weight of A > Weight of B [ AB ][ ] B B A

J
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Scoring

3. Manual clue words and URLs

— “birthday” or “birth town”: more relevant for
celebrity

— “talent.yahoo.co.jp”: more relevant for celebrity

— “address” or “phone number”: more relevant for
facility

— “posted by” or “answerer”: less relevant for all

— “amazon.co.jp”: less important for all

06/21/2013 MSRA at NTCIR-10 1CLICK-2 24



Scoring

4. Search rank
— Sentences of high rank webpage is more important

k( ) score

rankK\s

Serm(8)=1- 1

ot Nsearch \
0 N

search
search rank
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Sentence Ranking

e Scoring based on following components:
1. Content similarity
* Similar sentences are more relevant
2. Query attributes
* Weight for each attribute as importance like TF-IDF
3. Manual clue words and URLs

4. Search Rank
* Sentences of high rank webpage is more important

06/21/2013 MSRA at NTCIR-10 1CLICK-2
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Overview

__________ Input: Query J

Classity query type by y L [ Find query attributes
some heuristic rules
|| Web search resultsJ_ _________

| |
v
Query Type Classifier Sentences Attribute Extractor

\ 4

-

Rank sentences Ranked sentences Diversify ranked
based on heuristic | sentences
. rules and attributes [ ]
\ 4

Output: X-stringJ
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Sentence diversity

* Qutput top N sentences as X-string
— But similar sentences tend to be output

* Redundancy is undesirable for 1CLICK

sentencel
z

X-string

sentence2
e

—p sentence,

-»> sentence,
—

sentence3
I 4

sentencenJ

06/21/2013

4

We should diversify sentences

MSRA at NTCIR-10 1CLICK-2
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To consider sentence diversity

[ Similar sentences are eliminated ]

yd

sentencel
z

sentence2
e

-

X-string

_ compare with already
selected sentences

—

sentence3
I 4

(MMR algorithm and

3 sentence,
> sentence,

4

comparing set of sentences)

sentence,
T 4
MMR = argmaxl)LScore( )-(1- )L)maXSzm(sl,s )}
S;ER\S §;€5

06/21/2013

[ Give a penalty dependi

ng on similarityJ

to already selected sentences

MSRA at NTCIR-10 1CLICK-2
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To consider sentence diversity

[ Similar sentences are eliminated ]

sentencel
z

sentence2 — "/
e

sentence3 —
I 4

yd

-

compare with already
selected sentences
(MMR algorithm and

sentencen

I 4

06/21/2013

X-string

3 sentence,
> sentence,

4

comparing set of sentences)

A

4

.

Ne—
Bag of

words
u

Compare a sentence with bag of words
of already selected sentences

MSRA at NTCIR-10 1CLICK-2

30



| EVALUATION RESULTS

06/21/2013 MSRA at NTCIR-10 1CLICK-2
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Results (mean S

-measures)

* Query attributes are effective for celebrity

— Though the diﬁerenceMnt
0.3 Without query type

Without attribute /
025"~ i

| With attribute (binary) /

With attribute (tf-idf)

015 g ’,’

Overall ARTIST ACTOR  POLITICIAN ATHLETE
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Results (mean S#-measures)

* Query attributes do not work well for
DEFINITION and QA queries

0.3 Without query type
Without attribute \\
025"~ i

| With attribute (binary) \ \

With attribute (tf-idf) \ \

L]
l

0.15
| I N \
0.1 \
0.05 -
O _

Overall FACILITY GEO DEFINITION QA
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Comparison with other participants

* Top performance among MANDATORY runs
— Though the difference is not significant

0.3 With attributes (tf-idf) Without query type

o

N

Ul
|

Without attributes

AR

With attribute (binary)

O
o

S##-measure (union)
o
[
ol

o
o ©
=

o

A . A A e e . M >
Ry @% R Ry Ry Ry @% S Ry
¥ s s ¥ s ¥ ¥ ¥ s
Q Q Q Q N\ Q Q Q N\
NS \
SN S N R RN e
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Conclusions

* Automatic query attribute extraction is effective
especially for celebrity queries

— tf-idf weight is effective

e Future work:

— Automatic extraction of clue words for query type
classification

— New framework instead of query attributes for
DEFINITION and QA queries

06/21/2013 MSRA at NTCIR-10 1CLICK-2
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