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HelE =X =3 Serai

* Watson2]| H|2fo]| i2l HeE X 73
* A/V questions

- AL S20] =&hE &
* Special Instructions

- =H|(clue)2|0] =7} AHO| F0{X|= =H|
- Category: Decode the Postal Codes

- SAEO Ad: We're going to give you a word comprising two

postal abbreviations; you have to identify the states.

. Clue: Vain

- Answer: Virginia and Indiana
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1 Introduction to “This is Watson” 7 Typing candidate answers using type coercion
D. A. Ferrucci J. W. Murdock, A. Kalyanpur, C. Welty, I. Fan, D. A. Ferrucci, D. C. Gondek, L. Zhang,
and H. Kanayama
2 Question analysis: How Watson reads a clue
A. Lally, J. M. Prager, M. C. McCord, B. K. Boguraev, S. Patwardhan, J. Fan, P. Fodor, 8 Textual evidence gathering and analysis
and J. Chu-Carroll J. W. Murdock, J. Fan, A. Lally, H. Shima, and B. K. Boguraev
3 Deep parsing in Watson 9 Relation extraction and scoring in DeepQA
M. C. McCord, J. W. Murdock, and B. K. Boguraev C. Wang, A. Kalyanpur, J. Fan, B. K. Boguraev, and D. C. Gondek
4 Textual resource acquisition and engineering 10 Structured data and inference in DeepQA
J. Chu-Carroll, J. Fan, N. Schlacfer, and W. Zadrozny A. Kalyanpur, B. K. Boguraev, S. Patwardhan, J. W. Murdock, A. Lally, C. Welty, J. M. Prager,
B. Coppola, A. Fokoue-Nkoutche, L. Zhang, Y. Pan, and Z. M. Qiu
5 Automatic knowledge extraction from documents
J. Fan, A. Kalyanpur, D. C. Gondek, and D. A. Ferrucci 11 Special Questions and techniques
J. M. Prager, E. W. Brown, and J. Chu-Carroll
6 Finding needles in the haystack: Search and candidate generation

J. Chu-Carroll, J. Fan, B. K. Boguraev, D. Carmel, D. Sheinwald, and C. Welty

12 Identifying implicit relationships
J. Chu-Carroll, E. W. Brown, A. Lally, and J. W. Murdock

13 Fact-based question decomposition in DeepQA
A. Kalyanpur, S. Patwardhan, B. K. Boguraev, A. Lally, and J. Chu-Carroll

14 A framework for merging and ranking of answers in DeepQA
D. C. Gondek, A. Lally, A. Kalyanpur, J. W. Murdock, P. A. Duboue, L. Zhang, Y. Pan, Z. M. Qiu,
and C. Welty

15 Making Watson fast

E. A. Epstein, M. L. Schor, B. S. Iyer, A. Lally, E. W. Brown, and J. Cwiklik

16 Simulation, leaming, and optimization technigues in Watson's game strategies

Link to the resources S

In the game: The interface between Watson and Jeopardy!
B. L. Lewis

Table of Contents, IBM Journal of Research and Development, Vol. 56, No. %4, May/July 2012
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Answer
Sources

Candidate
Answer
Generation

Primary
Search

S

Question
and Topic
Analysis

Hypothesis
Generation

Scoring

T

Evidence
Sources

Evidence
Retrieval

Hypothesis and
Evidence Scoring

Deep
Evidence
Scoring

-~

Synthesis

Introduction to “This is Watson”, D.A. Ferrucci, IBM Journal of Research and Development, Vol. 56, No. %4, May/July 2012.

Learned Models
help combine and
weigh the Evidence
Models Models
Models Models
Models Models

Final Confidence
Merging and
Ranking

Answer and
Confidence
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* &2 offlinec 2 TIGH
c AA|ZIo 2 AM A ASEZ|0) =&
* Source Expansion
. Unstructured resources
- 2|7||C|of, MYALO =&, HA{, IMDB, 7|E} {I2H X S& 0|2| Hts|

=
. Textual corpus HE{j =2 X%

- PRISMATIC
- XpH| ]S XA A
- 2 HIAE B A0|A syntactic and shallow semantic relation2 FZ= 5}
of Eg|x32}
. Structured content
- DBpedia, WordNet, YAGO ontology, etc.

10
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* Deep parsing

- Syntactic and shallow semantic analysis

. Prolog Theorem Prover 0|-8-

11
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ESG : English Slot Grammar

o2, = BIEHA, AIREIEE 2 A

Thallium is

said to look :
like this Thallium

element

element
‘ndet

comp: complement E O] th|s
tocomp: to-complement to 2 AL EOf

pred:  predicate =5

ndet:  noun determiner HA}SHH At

An Overview of Natural Language Processing in DeepQA/Watson, Wlodek Zadrozny, DeepQA Team @ IBM Research, 2010 12
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PAS: Predicate Argument Structure

predicate ZMO 2 F4Als}

- . tocomp
Thallium is

said to look — look
like this Thallium subj \Tlr:p
ke

element ‘pred

element

ndet

An Overview of Natural Language Processing in DeepQA/Watson, Wlodek Zadrozny, DeepQA Team @ IBM Research, 2010 13
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ESG parse - details

Chandeliers look great but nowadays do not usually use these items from which their name
is derived.

Parse tree Word-sense-predication  features
subj(n) chandelier(1) noun ¢n pl physobj artf
—e————— lconj look(2,1,3) verb vfin vpres pl sta

- comp(a) great(3,1,u) adj erest
top but(4) verb vfin vpres pl cord
vadv nowadays(5,6) adv
rconj do(6,1,9) verb vfin vpres pl
vadv not(7,6) adv ppadv nounadv neg
vadv usually(8,9) adv
auxcomp(binf) use(9,1,11,u) verb vinf vpref ssa
ndet these(10) det pl def
obj(n) item(11,u) noun cn pl
comp(p) from(12,17,13) prep wh
objprep(n) which(13,11,u) noun pron wh
ndet their(14) det sg possdet
subj(n) name(15,u,u) noun cn sg langunit
nrel be(16,15,17) verb vfin vpres sg
pred(en) derive(17,u,15,12) verb ven vpass

Deep parsing in Watson, M. C. McCord et al., IBM Journal of Research and Development, Vol. 56, No. %, May/July 2012

14
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 authorOf(author, work) ZHA| 3H= A} In 1936, he wrote his last
play, “The Boy David”; an

actress played the title role.

. 33
- Notation :
[NodeA] -> dependencylabel -> [NodeB] PAS form
- OlH: SAF S HH subj_— WIte \_ o
authorOf :: [WriteVerb] -> subj -> [Author] &
[WriteVerb] -> obj -> [Work] he play
“The Boy
vprep David”

. I CL2 O FAF 54 T
authorOf::[Author]->Label->["of"-Arg] &

["of"-Arg]->objprep->[Work] in

objprep
1936

- 0] #AI2 an author of “Fathers and Sons” %0 M8 7}

oIr

Deep parsing in Watson, M. C. McCord et al., IBM Journal of Research and Development, Vol. 56, No. %4, May/July 2012 15
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* A&E * Ontologically broader
. actorIn[] - bornIn[], bornOn(]
. actorOf[] - nationalityOf[]
. authorOf[] - timeStamp(]
. directorOf{[] - altName[], nickName[]
. creatorOf[] + roleOf]]

. playwrightOf[] - anniversaryOf]], ...

. performerOfi]
- composerOff]
. artRelation][]

e Semantic frames

- awardType[], basedOn[],
partyAffiliation[], ...

* Geo-spatial
- locRelative[], border]] ...

about 30 relations
10-20 rules per relation

An Overview of Natural Language Processing in DeepQA/Watson, Wlodek Zadrozny, DeepQA Team @ IBM Researc h, 2010 16



Statistical relation extraction

Relation Examplesi
AircraftBomber, Birthdate,
Battles, Budget, Education,

Parent, Starring, efc

LDC S

‘ ACE Data I Integrate

WiIKIPEDIA

A

yaGOo

elect knowledge

WordNet
Dﬂp%na

The Free Encyclapedia
Automatic| Fxtraction
(no extra human labelling)
)
Relation Repository > 4
(’7 000 Relations) directly apply W!KII-PE!'\):‘M\
Recall:80.24%,

Precision: 84.6%

Construct Rejation Tor‘
(no extra n labelling,

parameter free)

Integrate
relation topics relation topics
E o o for new domain
Rec.a(/:78x, Recall:46%,
Precision: 697% Precision: 59%

Relation Topics

Al IA,L/ Hilel Think Tank
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Sauve announced his
retirement from the NHL in
1989.

Sauve retired from the NHL in
1989.

ActiveYearEndDate
(Person, Year) relation

Collected 620,000 samples
Extracted 7,628 relations

Relation extraction and scoring in DeepQA, C. Wang et al., IBM Journal of Research and Development, Vol. 56, No. %4, May/July 2012.


https://en.wikipedia.org/wiki/Bob_Sauv%C3%A9
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2|0 A focus, Lexical Answer Type ==
- Focus: ® QS X|A[5H= &
- This/that, he/she, ...
- LAT: Eote| RS HA|
- Focus, Z}5| 12|,

o 7
=

L
=
Ljo
Ofm
=°|=|'
.'['.

=Hot$ H (Candidate Answers) 5%

* CAS = M0 cH st *HE A

. X7 2H =3

. CAO]| CHEt I} 74 M

18
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=H/F=H =4 SELGT

— 'Who' is the '44" 'President' of the 'United States'?

Who is the 44" President
of the United States?
‘ Question

, Lexical Focus Keyw)ords
& Topic Answer
- Analysis Type * Can be replaced
J by the correct

P answer to make a
— Ferson . ¢ statement

Watson & Open Source Software, Ivan Portilla, 2012 19
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\ 27 \ 2

POETS & POETRY: He was a bank clerk in the Yukon before he published
Songs of a Sourdough in 1907.

—> Lexical Answer Type (LAT)
—> Focus

* Focus “he”
e LAT

- Headword of focus “he": type person
- POETS: type
+ Clerk

. L}=0] type coercionO|A] & HHII0|| Al

Question analysis: How Watson reads a clue, A. Lally et al.,, IBM Journal of Research and Development, Vol. 56, No. %4, May/July 2012. 20
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TyCor (Type Coercion) Sseai

S H T Generate-and-type framework2 H2t

. EIYE SAST YT ERRE $HsE MY

- HHo| 2RO EX| X5l= AS ISR
. S H7} et S&tE|=X| TyCor2 H7}

. "Who"§ B9l "Chicago™7h HER! THs 4 STt

: Difficulty DBpedia . WordNet
candidate swallowing EDM » dysphagia R symptom
TA — TyCor score
WordNet
LAT manifestation orarve > condition
PDM

EDM Entity disambiguation and matching

TR Type retrieval

YAGO TyCOr 0:“ I'" PDM Predicate disambiguation and matching
TA Type alignment

Typing candidate answers using type coercion, J. W. Murdock et al., IBM Journal of Research and Development, Vol. 56, No. %4, May/July 2012. 21
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1
0.9
. o — All TyCor
—
- T~ No TyCor
0.8 ]
\-\H
0.7 ““5'--...._‘_‘ """*h-a.,_h
H"‘"--. M"‘\
uﬁ P |
- \“\. .
o 9.0% - B
5 05+ 80% —
o 7.0% -+
o 6.0%
04+  50%
4.0% +
03+ 20% 1 “
1.0%
D.D‘% = T T T = T T T T T T
U e P SRS v‘
D7 &5 et 7’9 'ﬂ@»‘ ab‘ 43"
o1 o F FEY Q@W-@@ S
uﬁ‘\b
U_._

5 10 15 20 25 30 35 40 45 50 55 60 65 70 75 80 85 90 95 100
Percentage of questions answered

Typing candidate answers using type coercion, J. W. Murdock et al., IBM Journal of Research and Development, Vol. 56, No. %4, May/July 2012. 2
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Keywords: g
44" President United States ——— e

L Primary . .?_“i‘ .f,T'ijjv';_-'E?'V?f":'j == — - 4

Question

Question | | Hypothesis
Analysis | | Generation

Watson & Open Source Software, Ivan Portilla, 2012 23
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Barack Obama
George W. Bush
Harvard Law School

Candidate
Answer
Generation

Question

Question | | Hypothesis
Analysis | | Generation

Watson & Open Source Software, Ivan Portilla, 2012

lllinois
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* FO Ao cHsl 7hsT (BHE)=RE +4d
* Unstructured resources
- wikipedia, |5 Z4 ZAM
HMEre 2AM9| H|So0|C}: TIC (Title-in-Clue)

- Ex- “This country singer was imprisoned for robbery and in 1972 was pardoned by Ronald
Reagan” (answer : Merle Haggard)

- M=0| Zxlo|ct
- Ex- “Aleksander became the president of this country in 1995”

- The first sentence of the Wikipedia article on Aleksander states, Aleksander is a Polish
socialist politician who served as the President of Poland from 1995 to 2005.

M=, I +& feature@f2 2 0| &
* Structured resources
- Answer lookup
. EHOIM EEE TA7L QYOH 0|0 CHE Of2] AAM HY
- DBpedia, IMDB, semantic(£t4]), entertainment & geographical 2]
PRISMATIC
- IBM2] custom KB, syntactic & shallow semantic (eg. isa relation)

25
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x|X| 27 A S

\ ) \
{ i| )
‘ Hypothesis I Soft Hypothesis and
Question generation filtering evidence scoring

Query
decomposition

Synthesis

Answer,

Document
confidence

_..search
TIC passage

l Indri passaye '

Lucene passage
Cdlil]]

Answer lookup

PRISMATIC
search

Finding needles in the haystack: Search and candidate generation, ). Chu-Caroll et al., IBM Journal of Research and Development, Vol. 56, No. %, May/July 2012. 26
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Barack Hussein Obama Il (i/ba ra:k hu.: sein ou ba:ma/;
born August 4, 1961) is the 44th and current
President of the United States.

George Walker Bush (born July 6, 1946) is an American

Barack Obama is the 44" President of the United States ———»

George W. Bush is the 44™ President of the United States =
Harvard Law School is the 44" President of the United States—s
lllinois is the 44t President of the United States

-

politician who served as the 43rd President of the United
States from 2001 to 2009 and the 46th Governor of Texas
from 1995 to 2000.

A

Evidence
Retrieval &
Scoring

\— ———————

Question _
Scoring

Question
Analysis

Hypothesis

Scorin
Generation 9

Scoring

Watson & Open Source Software, Ivan Portilla, 2012

Barack Obama .95
George W. Bush .80
Harvard Law School .05
lllinois.10

27
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Candidate Answer Answer Evidence retrieval & Confidence
Scoring scoring

Barack Obama 0.90 0.90 .95

George W. Bush 0.90 0.80 .65

Harvard Law School 0.10 0.05 .05

llinois 0.15 0.10 10

Question

‘ »| Question Hypothesis i Final Merging
Analysis Generation & Ranking

Watson & Open Source Software, Ivan Portilla, 2012 28
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* Passage Term Match

. ClorSHol 2HO| 80{7t 22 T LiEHLLE YIE 21 Wi
- 20{2 2= 1A= 20{2| inverse document frequency 2 HIYH Pi = ZE‘ fd}“{;k} ’
(normalized) =

AFE MEEIX| = 80{E O 325 72
* Textual Alignment
- Hoje =Mt Sast E¢

focus | president | France

President
- Who is the president of France Clinton
- Nicolas Sarkozy is the president of France isit
visi

. President Clinton visited France

* Skip-Bigram France
- 8019 pair7t & Lt = H[E (X2t 22 ALO]0f)
- =2 A= ZE8 (ZHEM THAMM 4E)

Who invented the motor driven phonograph?

- motor driven phonograph, phonograph driven by a motor, motor driving a
phonograph S 2 M3&

ZF

- motors, driving, and phonographs S2 ACijXoz Y2 7}

o =~

* Logical Form Answer Candidate Scorer

- Align syntact-semantic graph of question and passage

rlo

29



A /271 "7} - Relations

* Search structured resources

* Temporal
. entityQ} A|ZHEHO| DB Z0M HZE|0f Y
- “arrived in 1984"

ojo

* Geospatial
L AMTHE W 37, 4%, 92 50| B¥ - 200A ol U4e
= 27

- “This country that shares its boundary with Argentina”
* TyCor
* Statistically extracted relations

30
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1000’s of .
' 100,000’s scores from many simultaneous
100s Possible Pieces of Evidence il .

100s sources Answers Text Analysis Algorithms

Question
Multiple

Interpretations

Question & Hypothesis Hypothesis and Evidence Final Confidence
Topic Analysis Generation Scoring Merging & Ranking

Answer &
Confidence

IBM Watson A Brief Overview and Thoughts for Healthcare Education and Performance Improvement, Watson Team, 2009 31
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rank

search score

ducument
N Ab passage rank
Xl &FEf PTM

passage
Skip-Bigram
CA2 —— document

Doc | Pass | TyCor | Term
Rank | Rank

Fete SEl CAL

CAZ2

32
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- it olECt o HAIE Ha|g tHy
* X5
- 71AIS S
- A0l =
* & ol E

- 1}7{ Jeopardy!2| 25,000 £X|, 5.7M QA pairs(instances), 550
features per instance

=
Fote A2 =7lsotH g2 =2FF0 = H <

* Merging
. CA's, features
- 2 EXIE CA €2 o|O|e| CA Het
Il
=

- CAE HolslO 2 feature Hel

33
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Answer
features

Merge
Identical
Answers,

:ﬁaéi:.p.l:é.c.e.l.s.s..o.l:i................:

Standardize

Rguted |

models

| { Muttiple Choice

\ /]
i \Y NoFocus
Useless LAT

Default

Hitlist Normalization

Answer features and model score

Retain top

100 = Standardize

| Final Jeopardy! | :
Etymology |

Answer features & model score

Translation ]
Puzzle

Multiple Choice

" Answer features & model score

Puzzle

Multiple Choice

Merge

Equivalent
Answers

Standardize

‘m_

/m&
A Numbor_ >
\foreows 1/

“ >
No Focus 5
Useless LAT

Base Transfer Learning

Etymology

Translation

Puzzle

| A Wultiple Choice | :
5 :

‘ No Focus
Useless LAT

Default

Answer Merging

| Final Jeopardy! |

Final
score

. Evidence

|9 Elite

Retain Top 5

" Diffusion

—> Multi-Answer

A framework for merging and ranking of answers in DeepQA, D.C. Gondek et al., IBM Journal of Research and Development, Vol. 56, No. %4, May/July 2012.
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Hitlist Normalization — top 100

Base - 2X| RIEZE &

Transfer Learning - EE §%. FJ, 0{&, HA 5. EH o H Al
Answer Merging - SQ3t E#io] 242 ZBsi0] SUH HEf2 74
Elite — top 5

Evidence diffusion — ZHH | THHO|| CHs 2 HE Fu}

WORLD TRAVEL: If you want to visit this country, you can fly into Sunan International
Airport or ... or not visit this country. (Correct answer: “North Korea”)

SOITHZAS WYY Y. (EE HAELAAL LS X|HST 9. Type 7|the| Totsy
Ol “North Korea"& A= M.

=7{7} source0j|A] targete 2 Mulk| =& /4 when

- TargetO| answer type0j OjX] (eg. Country)

- = Al0|0j| semantic relation0| Q! (eg. Located-in)

- Transitivity of the relation0| F0{Xl 2H|0f CHsHA 2|O|UYS - X}F LI = Ao CHsl Oj2] Holse HEt
o A}R. Source typeO| DjX|8}X| QS wTF AR SIEE 8t

* Multi-Answers - 24 EhH 2R 9|3t £
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Answer Merging Phase

* John F. Kennedy, J.F.K., Kennedy & #Z2 &4 & 7|2|7|
= ElolS |H E canonical formQo 2 $HH

e —
- 55 ME CLE 2A9 2lsl X|X|H
- THOj=4, /= A|E mj&, H|o| S & =(%|7]|mlC|o} disambiguation)

* Canonical form2 =2 WZ 4
. BHOIE 287} U2 4 S
.52 YWY YorsHo| HEIE YHFE Ho| oHH

* more_specific 2|91 Tt ShtE

“more specific?”"0|2}11 2 {5l= 4% CHH|
- MYTHING IN ACTION: One legend says this was given by the Lady of the Lake &
thrown back in the lake on King Arthur’s death.

. Sword vs Excalibur
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Feature Merging

e 5t CAOj| Zt featureZ}O| SfL}7} E| 22 =5t
L}o| Etot=2 o2 2H7} X|X|olE & &2 featureZ} 048] Z}

fujo

. Zt featureZ} StLIO| S 7IX|EE A4t
- oHEE, HeHEHE oA AL
* FeatureOj| }2} C}= A|AHEH

.- Select best — L7} & 9r=

- Passage-scoring feature
- Deep semantic 29| A20j|= best(max)7} MZE: LFACS
- Skip-Bigram2 sum
- 80 0jHQl Z20f|= decaying sum

Pi ] S
- decay(po, .., Px) = Zicon Pi - A4S ZES}

rr
1
pA
1o
oA
>
i
=
g
R
H>
o
ny
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* Logistic regression2 2 &gt
. EFOLO| HEFO|LE OFL|LEO]| CHSH Al 2| = (2HE)
- AAEAE Z) (2H-EHAFHE) pair
- Label2 HEH(1) or 2EH(0)
- Feature set2 F=0| X|HE featurel| &g}
* 2y phase B2 OfH +3
o X

P
U QEERCIE BY
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Standardization Sseai

ADESQoI¥MRITA

feature Z}= CA XH|O| CHoll M ™13t

. CA ZISH0| M featurel| AMCiX 7}X|2 Hi

- HEZ22| 2H0f cljsf Bl S W= feature= 7HX| 7t EHO{H
A20| SHE X|X|6l= feature= =2

7| & feature set0]| 0| E=32}=l feature setT F7}510{ =7}
Base feature?} standardized feature & C} 0|2t - Ald™ Aq}
= PTM feature= PTMi1} EE2}El PTM 5 7}9| featureZ} O| 2=l

* CA &g E= FeatureZ}0f Hatv} MZ ojoict Aj= A4t

« Zt LB featurelf B3l ™ F3}5t featuret ™Mo
- Q: ZHof ciet RE et R HE,
FOtE | i, feature jOf| CH 3t feature 2}

ﬂ', 0-]

I'I

. x,]-.

OE.' i1

T : EEHEX]

- x5f . EESHE feature Zt

. NStd X" H Q] — Q| — )2
Yo =T T |Q| k=1%kjr Oj = |Q|Z 1 (X — 1)
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Imputing missing values

+ £ WE{of ¥ o] Ba
M5B BE g ALY )2
- Temporal relation, KB7|8t2| type coercion &

* C} kol imputation policy
- Response indicator — missing flag2 feature2 A&
. MEX O 2 Training set?| ®#ZE L} missing flago| LI

21 E¢

« M3 feature0| Missing valueZ} Q= phaseD}LC}

postprocessing THA|Of| A =3l
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SPFIl
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‘Al AMEdIoldE Soll Al dEE =X}
. ZHjgHHO| 7HA A
. JI O}7}0| B T2
- 1990ECH =4t 0|= 3000 ofjujAE 7|&
- Abtat JFAbet AlEEo|d 2 ViR
- Average, Champion, Grand Champion
c 2R MY Mt
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AYHEO| of - F) B X
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* 2/3 bet : B2| QIE (B > §A ol mf)
- A=30, (dAhbet 11 [2B-A+1], (E2|H) A'=19
B=20, A7} &¥==H B X H Xl bet 0 [0 ~ 3B-2A]
. A=30, bet 21, A'=9
B=25, , bet [0 ~ 15](= [0 ~ 3B-2A]); (as B - x > 2A - 2B)
o 2/3 bet0| MZ5lH B= A7} E2|7|0t 3}H =X A 27 -

W
>

I
|

e Anti-2/3 bet : A9| QI %t : | I
2 3 . A
. EA <B«< ZA al ol trick

- 2/3 betOf|A| B2| dZA| X|CH{Z}2 4B-2A B

B7

-
B | w

AKC}H Zo o 4B-2A < A
- A= H=A Hil% | 7} [0 ~ 3A - 4B] (derived from 4B — 2A < A - bet(A))

-
(MTjo| Z9) B} MANoR 2 HES B £ Y (CO| HLE B
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* & THAIMEXIL] 240 2|5l StLte| ' 7Hs/80| Z7EEl SEHOf| A
buzz-in g ZiQ17}9o| mEh
. Buzz-in when Confidence > threshold (adjustable)

* Threshold 2%

. YUHIE O 2 50%H MM
- F7| 2o 4 =5 FJ0o| HE
. O|2X X|XZ}

- 22 ENof cHel z Mot HE, 2, fjAQ R E HALo| & 12{sto] AHAHEt

= e 71I**E"0I HE B2
- 2H|7t 571 o|5t2 HkS mot ’51%
C

- 3 2|ofl= o' o]l CHet &

| -

9
= =HI7IS 2 A=z 0] (-?—%'7|)

* Computing resource
- frontend AMH St CHTE ALE 715 - WHE A4 ER

™
—
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Insulated and Sel
Clue Grid : f-Contained

" e @

Decisions to Watson’s
Buzz and Bet QA Engine
Clue &
| straccry GO
Watson'’s
Game Con
troller

| —

2,880
: IBM Power750
| Compute
] Cores

Answers & Co

nfidences
I5TB of

T — o

600/0 ||:“:“
Barnard

Emily Dickinson . 99% !t
10% inal]

_-/ Clues, Scores & Other Game Data_-/ N

Analyzes content equivalent to 1 Milli
on Books
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Watson Hardware

* 10 refrigerator sized system
* 92 POWER750 systems

- 4 Power7 processors: 8 core, 4
SMT threads

* 15 Terabytes of memory
used for Jeopardy game

* Each Power?7 is linked via e
cable to every other Power7 e

operating system. The Power 750 is
commercially available and is being used

System. Fiber Cables are used by customers around the world today.
to link to hardware, stable
storage

(above) http://en.wikipedia.org/wiki/Watson_(computer)

(below) “Watson”, by Pradeep Gopinathan, Vera Kutsenko and Joseph Staehle
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oi Xl ©] Watson S
o|= LI
(Sloan,
SH v WellPoint &) =~
S I N Lo =l
(Kayak) o (Chef Watson)

2y 28
(Fluid XPS) | %7HAPI 7 IEI_I' g:ég gant'
x5 EN W oy N
1 S} E AMH|A Ol
N |
Glo|E12 [ ag
(DJ Watson) } — o : (B
.\ \/\ ANZ Bank)
2| 2 (/E%
(Pepper)

46



2LEAIN TeliHiel Think Tank

Ssen:

ATEgoyMeITA

« > C https://www.ibm.com/smarterplanet/us/en/ibmwatson/developercloud/doc/ w9 s O E

Watson Developer Cloud Services Docs App Gallery Content Marketplace Community

Table of Contents for Services Documentation

Y ) Natural Language

\, Getting Started Classifier

22/ . . _
Getting Started with Watson Services and
Bluemix

Interpret natural language and classify it with
confidence

. REST APIs e Personality Insights

API Reference Documentation Enables deeper understanding of people's
personality characteristics, needs, and values

AIChemyData NeWS to help engage users on their own terms

Query the world's news like a database

Question and Answer

AlchemyLang Uage Di_rect responses to user inquiries fueled by
primary document sources

AlchemylLanguage is a collection of 12 APIs

that enable text analysis through natural

language processing.

Relationship Extraction

Intelligently finds relationships between
AIChemyViSion sentence components (nouns, verbs, subjects,
AlchemyVision employs deep learning

innovations to understand a picturea€™s

objects, etc.)

Retrieve and Rank

content and context.

®@ & O

Enhance information retrieval with machine

ﬁ Concept Expansion learning

http://www.ibm.com/smarterplanet/us/en/ibmwatson/watson-cloud.html
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Supplements
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YAGO Wiki-Category

- Wikipedia titles - Category names as types
* Gender * Wiki-List
- 48 T E . "“List of ...” types
* Closed LAT * Wiki-Intro
. HO|7| Hzoh RlSh - First sentence
- 7L 0= F 03 g8 8 * Identity
* Lexical - Candidate answer text
- &AL L 0IE S * Passage
* NED - “Christian Bale is the first actor to
. Named entity detection really do Batman justice”
* PRISMATIC

- Top 100 structured types

WordNet - PRISMATIC X & B AEO|M Candiate
answerZ} LAT instanceZ H|A| =l "I

- Hyponym(5}2|0{), instance O %
- ISA &A| ==

Typing candidate answers using type coercion, J. W. Murdock et al., IBM Journal of Research and Development, Vol. 56, No. %4, May/July 2012. 49
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Unstructured resources

* Document search
. Indri QEAA HM dlX] 0|2

LL

. HAM=2|, O R -7} feature

* Passage search

- TIC Passage search
- Dictionary @Al 2A{| Clj & : wikipedia
- Indri %l : document search 7| 5= passaged]| JALE HE
. Lucene Xl : 20{0| HIE =Al A
- Passage search
« Indri : Zt passageE mini-document= FZ6}0{ ZAM
. Lucene : 2A ZAM -> passage £& -> ranking (7| Y E/T OI& + Q&
of A, U A, jE!OI B2 A )

LS o
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