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Knowledge acquisition and deep NLP
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800 ThinkPad - Wikipedia, the free encyclopedia e
i <1 ) @ en.wikipedia.org/wiki/ThinkPad & | (*§~ Google Q) (#]

Create account & Login

El

El Article Talk Read Edit View history |Search Q
ThinkPad
IKIPEDIA From Wikipedia, the free encyclopedia
The Free Encyclopedia pedia, cyclop
. The ThinkPad is a line of laptop computers and tablets originally designed, ThinkPad series
Main page developed and sold by IBM but now prot =ed by Lenovo. They are known for =
Contents their boxy black design, which was model traditional Japanese
Featured content Bento lunchbox.!"! Lenovo purchased ss and
S acquired the ThinkPad brand in 2005 H y p er ny m
Random article . .
Donate to Wikivedi ThinkPads are popular with large bus el
onale fo Wikiped'a ThinkPads are revered by technology enthusiasts, collectors and power users
+ Interaction due to their durable design, relatively high resale value, and abundance of
Help aftermarket replacement parts. The ThinkPad has been used in space, and is
About Wikipedia the only laptop certified for use on the International Space Station.?!
Community portal
Recent changes Contents [hide]
Contact Wikipedia 1 History
» Toolbox 1.1 Name
1.2 Early models
b Print/export 1.3 Industrial design
+ Languages 1.4 Sewews and awards TR B
2 1.5 Use in space
Catala 6 Ao Tp L Developer IBM (1992-2005)
Cesky -0 Acquisition by Lenovo Lenovo (since 2005)
1.7 Manufacturin
Dansk g Type Laptop
2 Recent models
Deutsch Rel d 1992
Eesti 2.1 ThinkPad tablets Lol
Espaiiol 2.1.1 ThinkPad Tablet 2 Operating system  Windows
. 2.1.2 ThinkPad Tablet
Frangais

2.2 T Series
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< > Clustering

2days
Parsing and
Filtering
89.0% for all
) @ 98.3% for 20.7%PAs  89.0% > 89.7% Heo it 2012



ol Case frame examples

Cl
CS examples

yaku (1) ga 1:18, person:15, craftsman:10, ...
(bake) wo | bread:2484, meat:1521, cake:1283, ...

de oven:1630, frying pan:1311, ...
yaku (2) ga teacher:3, government:3, person:3, ...
(have wo |hand:2950
difficulty) ni attack:18, action:15, son:15, ...
yaku (3) ga maker:1, distributor:1, ...
(Copy; burn | \yo  |data:178, file:107, copy:9, ...
LR ni R:1583, CD:664, CDR:3, ...
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Ellipsis (Zero Anaphora) Resolution

ahd

Input sentences Case frames
o )
I » =" T~
Endties twa 4997 nen hybrid-car Py
1997-nen
= -&r@w@ &ai%aj—demoﬁ
{Toyota} D P
e Prius-wo — /
{hybrid car, |/ _~ “ hatsubai.
Prius} | e (launch)
2000-nen-karawa.°°... -------------
{kaigai} + e " teen
T kaigai—l(c)ltéarﬁrllvoe — Ttreeeefes
(overseas)
& s % hanbai-shiteiru.
~ _(sell)
<« = -« = direct case assignment S~ - .
S EREEERTEY ‘indirect case assignment (zero anaphora)

Estimate the correspondences
with log-linear models

~~

3I'oyota launched the hybrid car Prius in 1997. @, started selling @, overseas in 2000.
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/K;owledge acquisition and deep NLP

Word sense Dependency/Case/Ellipsis analysis
disambiguation 90% 79% F 0.40
82.4% (Agent:0.55, Intrasent. agent :0.70)
Ambiguous Case frames A<

40K predicates, 1M frames

& UL

words _ B
3000 words, 6700 word senses f =)
Synonymous .
E::
Hypernyms words/phrases TRt AL
Hyponyms 50K pairs: 98% 30K pairs: 66% 2SN AZAL =2 T3
500K pairs ' (;=75¢),;,§%, A
HE )
= .| Unknown words -
iragana Unk. detection: 34.5%—72. g '
10 — Hiragana Unk. detection: 34.5%—72.0% ) £ %, $FERIR 2012
\ HiFv h=F Unk. POS guess: 97.3%~ 98.4% FEHLY, [EUVEE, . /




Architecture of Search

- Engine
Online process Query
) Query User
Q = Resylt Interface
Terms &
\ T Ranked b Condition
T

Searcher

Offline process
Data

Pages Terms &
Docs

Indexer Inverted
Index
Microsoft Kescorermes
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Ll Deep NLP-based Indexing

Terms: Words, synonyms/hypernyms of words and
dependency relations including zero anaphora

Modifier — Head

R

IT € 5=
(progress)

(The growth of information technology is striking.)

- Extracted terms ~

¥/

IT
Indexing H# > (progress) LS HET
Rt >3
FESHEFLL
\¥/
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I Processing using HPC / Cloud

* Tasks

- Case frame Compilation from 15G sentences
~ 200,000 CPU nours

» Deep NLP Indexing of T00M Web pages
~ 1,500,000 CPU nours

- Using
» HPC (PC cluster / grid)
- TITECH TSUBAME 2.0 (~5,000 CPU cores)

- Kyoto Univ. Super Computer (~ 3,000 CPU cores)
* Info-plosion InTrigger (~1,000 CPU cores)

» Cloud
« Windows Azure (~10,000~ CPU cores)
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sk
Our Model of Deployment

- Task is completely
independent /
Worker1

- Each task processes a small
set of Web pages (100 pages)

e
- Master/Worker model

- Master (Web Role) S

- Worker (Worker Role) Master \ orker

Worker3
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ch Example: Use of Dependency Structure
?ﬂgﬁlgﬁﬂﬁ ITi: FacebookMNEmE Y 5 [ERE e

Facebookh\BI I ¥ 3115 w4 (Problems that Facebook confronts)

GOUgle

07 %5, 1 -*jr'-f:nr 2 —FEN T IETERS R e

o) 5« L PR | 5 T oo 1 —DTBATH Spam R Z be the . ——
BRI BB DIL. Facebook confronts. o N ]
o Swaraimirai blog! 08 o2 com bloo—ertmy e PEceNoki B 5 0 e N F - — RN AL T Emd S

FacebookiEa50i—oh -~ F ¢ — R TiE 4 SR, by -1 £
{Kotanigawa Kenji? on Tuesday, January 25, 2011 at 7:40am. Th&i-Thet BI CFFEA
. . . . A e 1 R a e P 18 3 i g

.. This 1s tne :hird iai faffbook comnote php?note_id=158637594189130 - & £ 33/a

AT} . ¥ affairs that Facebool %427 5RIBI0O — D% 5338 E. | Facebook
http://lp techerunch.com/archives/ 20080221 da ORI, & T B AGIRGEL T, LTz, B8 SN2

g —seevouTat-then.. www.facebook.comfycastercomiposts/150289505028643 - F 4o
SlieigE. IR~ E8Z . | Facebook

acebook helps you connect and share with the people in your life. ...
ebook.com/bbjpnipostsH98614263491530 - F4wea

om OEDMDEFERERTTD

SEIT A DS teve Gillmerl CEZIRFETT .
R IC EE L7z, Google®, RBYETIE
L. L FN T Y o AR E R DR

L =R AT EEETEL T IR,
o/ i techerunch.com/farchives,/ 2008051

U—Fa T4 F 31 E D EIZERD 7O FacebookBREprs S

FacebookifghitvaZE.Di—e -~ — R RL TER 4 HEE. 20115018
. EEEE T U BICREER IR ET NS, =0EE I £ i

i T — =ttt (53 BleEE .
ok |3 AZRERI TO AL TEE o/ th, 21— —S 3 CEEFEALEN g s Ultingceomsg.blog9.fc2. comiblog-entry-62. html - 4o

bl M7 —H —r— 2 ] Tt F3 TSRS TR Hrtne TR I
viicrosortesedrch Asia
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Sch Example: Use of P-A Structure

FSUBAK 44| 7T F R BRT ~EHE e o

mimmsi~sam cessreo] (Problems that should be solved by Cloud) s o0 61
1 sMBIZ(dSMBEI B dea——AREDIHT AL HH — ) RURHERR
SN —UEET @2 D B Es+—o-¢
DZOF AR ETEFAUTAAMTES T SION T EABIRODIFEE RSO DT Sy T e T Tk S5l BRI BE S —T48 T #E 137
DI 7OES et RO (I—F - LOEC T T HREO & STl Ry b 3w TFoins EC2 Windows 7 95UFIEa —F44 PERtr—)4 B
NFZEAXITT FEEATIEHE LTIy S ANOBCPEELD RUAN— I—BEST10 20095 12H218F B
# .
http://techtarget itmediz.co jp/tt/news, 0606 /02 /news07 html . M- EE

I-t— DSE Ji-kt—

il

2 CNTHFLEHDS | MBI oMEELT /O — /Teonil bl

There are problems. Extensibility and elasticity are the | SEE————"

Force. com IFRS f2—JL A2 — A Oracle [8V Laotus

characteristics of Cloud Computing, but these have -

not reached the degree that companies require at the [

B3R o E FOWT—ia) 58 BEOSIE EED

first priority. It . the barrier of cost is lowered o= PRt IN=JSHONEG ERSHE ERPD

S3aSTIFH [FRSMSENE

http://blog livedoor jp/bbresk/archives/51214068 html

4 TSAX_—FO5IFEE - ERY — R [Businessst. #& (SOIVe)

FIAN—b SSON BN CHBIFERY —(CH -, ¥R —ADEIERET. (RIS TET. T

BTG AR AT LHETIE OV AT LEEE LI, V2T LMY 2 - Sy

B B Am TR R R e 2o st - @ | System, solution, company, expert, ...

http:/ v hitachijoho com/solution/outsourcing/bspps”

5 PhoretiFad. 95 FEREE COMRIEEHE | £k WO | issue, problem, incident, trouble,
DS AT R AT (TR LI TR T LT, S conundrum, defect, ...
VHRAHTEI 5 LALCEEE B EIFET, T30 —88F .. 220N FRE THEGEIRE =R
9H288 (A 14:30=16:40 [(14:00- {1 n| ear'y actua”y in turn
: : ;e

http: /A www sbbit. jps/eventinfo, 11060

6 TFaculty Summit 2012



" WRaao kAT (Effective vegetable to the prevention of the cold)

TSUBAKI

Wbl ME—D—F MAayd— F Jyh— DU - Hyponym Of v RHITE
BVIRG FBA CZNRBVEEFR TisedhicE o2 1 D35 1 - 20

1)

1

1LY

EIRDF I3 RV R

HesREE]: 50 [F]

| vegetable
FoaHA

NI (CHinese cabbage: One of the brightly colored vegetables that
HAENSECH, (OB UOERENS [ g 0 a = .
e e T i plenty contains vitamin A. ... as an effective vegetable that

httpi//wwwﬁaimet.me.jp/gr_ama/oook\/t Contrlbute to prevent the COId.
Yahoo ! AL 2T F-EEFTTE(BCF

FFTEZIFEOLS CAYMEEFUL SO, BIE 22O EEF (A 2 ANH-Toh - LW EESRBALET, o3 h U w245, Okeal (1. A5 604 BAE (Z31%R
BV DS SNy — AT a—, B AR R —22100. Skeal (1A 180D ERE (G RS BFFE T B2 TUFS, FBihoiB IS %5 w8a0t 2
F 8. 5RO A TREMDED 7. Bl IhA216. 0 - (ZBE A MmO —G. T OB TS (RWE 2T

T, TEESEAB01. Theal (1AR) . ARIHFE HHIET Hyponym of ICENBE, BLTE RE BDSIIERHET, TV YT
AQE)ZHUAPE07. Skeal (1AM . BFRBOFIE FF

http//health vahoo co jp/column/winter/recipe 01 bt VegEta b I e
=

Welsh onion is perfect for preventing the cold because it has
CCTIE, MR B AL R T LigEE

el Loy effects for warming your body, facilitating the circulation,
HFEMRREL VU (T04) METREN 7D

SN nhancing appetite and improving imm g S 1Y\ o)

SEEB R vegetable

FiEbNERHEETNS. B ASEELERROS L et 1 L o .
AL mnEelLE Sl The recovery effect cen o Sutainca wncn cating pumpkins
(Z(3B-T2L \@_iﬁxf?o '@u@zc__@ﬁ,ﬁﬁ\ fo-o . . . . . .
QAR EEE R Rl that include vitamin 2. Vitamin A works to prevent skin

Fittp:/ S s—recipe.com/local Aol 70 ht
roughness and the cold.

none

FEE KE RS aF S AT RF « BT, 118 BIER TR TULD, FE ST A2, FEFIZINTIEARE, BAE @ 7 (S80I RERaYET, OToP Jid
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Comparison of Search

u .
o Engines
- Test set: NTCIR test collection (1M Japanese web
pages; 127 natural language queries)
Apache Solr 3.6.1 0124 0297 0276 0.166
TSUBAKI 0173 0442 0379 0237
- Precision »
Average Precision of of top 10 Precision of top 10
precision top 3 docs docs docs considering
18 rank and relevancy

\_

\
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Information Analysis with WISDOMI(L]

Analyzing web pages based on various criterialLll

Input a topic to
be analyzed.

Someone makes
conflicting statements!

We can see major
information sender classes!

The ratio of positive/negative opinions
is different for each sender class![I

B#:EE Options
NICTH @S> 27 K

‘ Analyze ‘

EREBEFFERCRD

Wispom

@ "Are electric cars good for the environment?"]j
This page shows a summary of analysis results.

Major/Contradictory Statements[@IMajor Keywordsll

BEE-T-F

Contrastive Keyword
CO2:193 W&izee TO—r122 HERNR:125 AT wF D108

ERAME BEERE
"LER At N EhE LN R T R L

T B R BEICEL 1

"C0O2", "fuel

7 bbis BEe Zhee T30 L7:s PEHENE
HAUE e BEHR2 =254 m o
; ; -+ | Consumption”, exhaust
good for the || "not good for the s

HoA)ETEST Dlw iz 1 200 J
137 gag

environment" environment"

~BYE
RUHERE e AEBYE s SRELADE:y HEYHE e
D TR 2 WELHEL B~
pEmEs Ao Bty PHEL N(DUdKE: KEa R WP 1as W e e BHAN 7
AWz HVLEa nAF)uFh—z coza ER

MiEV:s7 EREZF<73 FUTRie7 BT e HTRER
ERABEFERLGL . HFHrrs FT12 ivTU—s0 TRILE —HEE:sy COHiLE:ss

jEliaha ity

P ERAREFER.2s

CO2:4 Hose

We can grasp at a glance important issues and the
distributions of information senders and opinions!

19

Distribution of Sendersll Distribution of Opinions [

Snonymous: 263pages

Individuals: 11pages

Major Senders/Opinions

Sender Class Major Senders

TEL:3p.
Industry Groups® 'S :1pages
[ ]

|

Companies  .:3pages

Overall
108
Companies: 160pages 72
Industry:9pages 36
Government:20page
Public Corps.:28pa¢ ]
Education:5pages
i Universities:31page -36
/ Medical:4pages
Wiki: 1pages Voluntary:3pages 72
QA:116pages Broadcasting: 6pages
Publishers:12pages Newspapers:158pages

Positive opinions
i B hE St :5pages
oA EHTR T

g HEWEEFT. SRR £
MRSHT A7 —FE v
_s:8pages
cBTEEEIES LRE

BN S A AR T EMELAL

Manufacturers Association"

"Japan Automobile

About WISDOM User's Guide Terms of Us:

Companies

Industry

Government

Public Corps.

Major Senders/Opinionsll

BFARECESREE, -7 /rh%uwwm LENELIS, BIECTERICCATICREIIRLEHBD
- AT R LERTES, T \3.{LW§EHIEI i

AP DEIRE R oL ES B MBEOERAELUE

BEER COEIRITOTRAICAEN ..

L/ FEETRE R, BETRET T . RIS AT H- TOER B EESERLAL O, 11

Copyright 2010 NICT All Rights Reserved.

Education
Universities
Medical
Voluntary
Broadcasting
Newspapers
Publishers
QA

Wiki
Individuals
Anonymous

Sender Class

‘Information Senders with High Expertise
Negative opinions

3BT BATU o, ETO AL,

A CRRRR: 2280 TESBEhELHIEA 55
1273575 JCHRER N IR 24aR) Fi At

Microsof
Facull We can find experts

on the topic! [l
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