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Truly
IS the next great computing challenge

= Over 80% of information today is unstructured an

 The impact of Systems of
Engagement both inside and
outside the firewall is dramatic ...
such masses of information not
easily understandable by
humans

* Legacy approaches have all
failed; “searching” not the
right approach

* A new approach is needed,
leveraging content analysis
and natural language processing
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The Next Grand Challenge
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IBM Watson for Healthcare Pipeline
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Applying Watson to the Real World
Continuous Evidence-Based Diagnostic Analysis

=]

SHARE

Techaglogy - Connections - Results

Diseases

Relations
causeOf
modifierOf
negationOf
partof
remedyOf
resultOf

NN

2
3
4

Symptoms \
\

=
Chamarthi, Bindu; Morris, Charles A.; Kaiser, Ursula B.; Katz, Joel T.; Loscaleeph

Entity Types / Roles

Stalking the Diagnosis

\

362/9/834

/

http://content.nejm.org/cgi/content/full/362/9/834 < /citation_fulltext_html_url> /

/

A 58-year-old woman presented to her primary care physician after
mouth, increased thirst, and frequent urination. She had also had a fever an

three healthy adult children. She
— She reported no &

v

dizziness, anorexia, dry

reported that food would "get

flank and . cough

Medications

Modifiers

" SHARE

FAMILY-DISEASE
FAMILY-SUBSTANCE-ABUSE
FINDING-BLOODPRESSURE
FINDING-GENERIC
FINDING-HEARTRATE
FINDING-HEIGHT

1| FINDING-OXYGEN-SATURATIO
1| FINDING-RESPIRATORYRATE

FINDING-TEMPERATURE
FINDING-WEIGHT

PATIENT-ACTIVITY-EVENT
PATIENT-AGE
PATIENT-ALLERGY
PATIENT-FEMALE
PATIENT-HAZARD-EXPOSURE
PATIENT-HEALTHSTATE
PATIENT-LOCATION
PATIENT-MALE
PATIENT-NAME
PATIENT-OCCUPATION

in Orlando
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Applying Watson to the Real World
Continuous Evidence-Based Diagnostic Analysis

Pervasive Probabilistic Framework

days of dizziness, anorexia, dry

ysiclan aftter severa
mouth, increased thirst, and frequent urination. She had
: had a fever and reported that food would “get
stuck” when she was swallowing. She reported no pain
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Applying Watson to the Real World
Continuous Evidence-Based Diagnostic Analysis
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Applying Watson to the Real World
Continuous Evidence-Based Diagnostic Analysis

Pervasive Probabilistic Framework

s of dizziness, anorexia, dry

mouth, increased thirst, and frequent urination. She
l » had a fever and reported that food would “get
tuck” when she was swallowing. She reported no pain

er abdomen, back, or fla d no cough, shortness
of breath, diarrhea, or dysuria

*|dentify negative Symptoms

-
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Applying Watson to the Real World
Continuous Evidence-Based Diagnostic Analysis
Pervasive Probabilistic Framework

ysician after several days of dizziness, anorexia, dry
mouth, increased thirst, and frequent urination. She hat

o had a fever and reported that food would “get
ktuck” when she was swallowing. She reported no pain
i i ) or flank and no cough, shortness

of breath, diarrhea, or dysuria

*|dentify negative Symptoms
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Continuous Evidence-Based Diagnostic Analysis HAR

|START

Applying Watson to the Real World
Continuous Evidence-Based Diagnostic Analysis

Pervasive Probabilistic Framework

ysician after severa s of dizziness, anorexia, dry
mouth, increased thirst, and frequent urination. She had
: ad a fever and reported that food would “get
stuck” when she was swallowing. She reported no pain
in her abdomen, back, or fla 1 no cough, shortness
of breath, diarrhea, or dysuria. Her family history

led oral and bladder cancer in her mother, Graves'
disease in two sisters, hemochromatosis ster
and idiopathic thrombocytopenic purpura in one sister

»

*Extract Family History
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Applying Watson to the Real World
Continuous Evidence-Based Diagnostic Analysis

Pervasive Probabilistic Framework

an afters a (Ilzzmess anorexia dry
mouth |ncreased thlrst frequent urination. She
S d that food would “get
” when she was swallowing. She reported no pain
ack, or flank and no cough, shortness
fbreath dlarrhea ¢ dysurla il-:‘ ily history
led oral and bladder cancer in her mother, Graves'
hemochromat05|s n one sister
C purpura in on
Her history was for cutaneous lupus,
hyperllpldemla osteopor05|s frequent urlnary tract

licated cesarear

act Patient History
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Applying Watson to the Real World

Continuous Evidence-Based Diagnostic Analysis
Pervasive Probabilistic Framework

ysician after severa s of dizziness, anorexia, dry
nouth, increased thirst and frequent urination. She had

» had a fever and r | that food would “get
stuck” when she was swallowmg She reported no pain
er abdomen, back, or flank and cough shortness
fbreath‘ dlarrhea dvsurla. ‘7,: ly histon
cluded oral an bladder cancer in her mother, Graves

hemochromat05|s n one sister
) C purpura in one sister.

¢ stor for cutaneous lupus,
1yperllp|demla osteopor05|s frequent urlnary tract
nfectlons 0

ctions, a left

ted cesarean s

| ypothyroudlsm which hac snosed a year

atic [evothyroxme
ydroxychloroqume pravastatln and alendronate.

pravastatin

ct Patient History
Medications
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Applying Watson to the Real World
Continuous Evidence-Based Diagnostic Analysis

Pervasive Probabilistic Framework

A 58-year-old woman presented to her primary care
physician after several days of dizziness, anorexia, dry
outh, increased thirst, and frequent urination. She had
also had a fever and reported that food would “get
stuck” when she was swallowing. She reported no pain
n her abdomen, back, or flank and no cough, shortness
of breath, diarrhea, or dysuria. Her family history
ncluded oral and bladder cancer in her mother, Graves'
disease in two sisters, hemochromatosis in one sister,
land idiopathic thrombocytopenic purpura in one sister.
Her history was notable for cutaneous lupus,
hyperlipidemia, osteoporosis, frequent urinary tract
nfections, three uncomplicated cesarean sections, a left
oophorectomy for a benign cyst, and primary
ypothyroidism, which had been diagnosed a year
earlier. Her medications were levothyroxine,
ydroxychloroquine, pravastatin, and alendronate
rine dipstick was positive for leukocyte esterase and
itrites

supine blood pressure was 120/80 mm Hg her
pulse was 88 beats per minute systolic pravastatin
blood pressure was 84 mm Hg pulse was 92

beats per minute *Extract Patient History
grew more Medications

han 100,000 colonies of Escherichia coli

Findings

12




Watson and IBM Today =

 Natural Language Processing (NLP) is the cornerstone to translate
Interactions between computers and human (natural) languages

« Watson uses IBM Content Analytics to perform critical NLP functions

 Unstructured Information Management Architecture (UIMA) is an
open framework for processing text and building analytic solutions
« Several IBM ECM products leverage UIMA text analytics processing:
IBM Content Analytics
OmniFind Enterprise Edition
IBM Classification Module

IBM eDiscovery Analyzer Bt
-‘ Information Management
R | st

in ( ) | “/L; : nao
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IBM at 100:

Beginning i
1957 ...

Searching and Classifying

nnovation for Over 50 Years

A Statistical Approach to Mechanized Encoding
and Searching of Literary Information”

Written ication of ideas is carried out on the basis of statistical probobility in that @ writer

chooses that level of subject spacificity and that

of words which he feels will convey the most

meaning. Since this process varies among individuals ond since similar ideos are therefore relayed at diffe

ent levels of specificity and by meaons of different words, the problem of
i appreach to this problem will be outlined and the various steps

st ts major di LA

i hi

9 by

of a system based on this approach will be described. Steps include the statistical analysis of o collection of

documents in a field of interest, the establishment of a set of “netions” and the vecabulary by which they

are d, the ilatien of a th

y and index, the aulomatic encoding of docu-

hod

ments by machine with the aid of such a

di logical i b
g of topologt Isuch os

structures), the recording of the coded inf:

blish t of @ hing pottern for finding

pertinent information, and the programming of appropricte machines to carry out a search.

1. Introduction

The exsential purpose of literature searching is to find
thase documents within a collection which have a bearing
on a given topic. Many of the systems and devices, such
as classifications and subject-heading list, that have been
developed in the past 10 solve the problems encountered
n this scarching process are proving inadequate. The
noed for new solutions is at present being intensified by
the rapid growth of literature and the demand for higher
levels of searching efficiency

Specialists in the literature searching field are optimis-
e about the future applic n of powerful electronic
devices in obtaining more satisfactory results, A success-
ful mechanical solution is unlikely., however. if such
modern devices are 1o be viewed merely as agents for
accelerating systems heretofore fitted to human capabili-
ties. The ultimate benefits of mechanization will be
realized only if the characteristics of machines ure better
understood and systems are developed which exploit
these characteristics to the fullese. Rather than subtilize
the artful classificatory schemes now in use. new systems.
woul
basey

s IBM JOURNAL *

justit
partif

sented 32 Amerhcan Ovembeal Sadery meerbing in Miswd, Aprit ¥ 19§

be found in automation, there is a real danger that the
demand for professional talent will become 100 great (o
fill. In view of the foresceable strain, the most efficient
use of talent will have 1o be made cven by automatic
systiems. The operating requirements of these systems
will, above all, have (o be well adapted to the degree of
educat: d experience of generally available personnel,
Language difficulties, 100, will have to be met,
problems stemming from the mere volumes of literature
10 be searched are being continually ed by the
inCreasing accession of f language documents th
rate consideration on an equal level with domestic
material. To be of real value, future automatic systems
will have to provide a workable means of overcoming
the language barrier.
® Complexity levels of inf, on systems
The gencral terms in which the problem of literature
scarching has been treated might indicate the possibility
of a seneral. or universal, solution, It would be uareal-
is
sTia

OCTOBER 1957 =

st
ing
uppropriately different techniques 10 their mechamzation,
The following list of six information systems in order of

IBM JOURNAL * OCTOBER |

57
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Definitions ”(’

What is Text Analytics?

LS W T;(;;zooe 23:47
. . 153 2006 23:47 2 L - £9.
Text Analytics (NLP*) describes a Suspect dentifed himsef as John Susoect_Foreame |Jonn
set of linguistic, statistical, and v by i ek cocmran (1 e
1 1 1 Male, Ag 22-24 yrs, blue Evert -
machine learning techniques that sy e [:> ispect_Vehict ke
Ford Mondeo, W563 WDL. Suspect Vehicle Make |Ford Mondeo
_a”OW teXt tO be analyzed anc_j key Addressogr;iven as 22 East Depe Suspect _Addr_Street 22 East Dene Ridge
information extracted for business Ridge, Gopdock, Ipswich. Suspecl_AddrTown [lpswich
: . Searched at scene and found in Evidence_1_Description |1 0z Cannabis Resin
|ntegrat|0n. possession of 10z Cannabis B :
Resin and lockable pocket knife. elecion EAipossesson

*NLP = Natural Language Processing

e.+* inOrlando
15 2011



Medical Text Analytics
IBM Content Analytics and Health Language Terminology Server

SHARE

Techaslogy « Conasctions « Results

e

Structured Concept
ICD-10 Decision lookup

. HLI.Net/LEPipe

HLI LanguageEngine

HLI LExScape /

S

HLI LE Web
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W58, HLI Lexicon
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23 2 8 £
8% g5 v
%3 4 m
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23 £3 Resource Workbench _Z
) =
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Y cument Server Apache L
Real-Time NLP (UIMA Pipeline) si:ic: E::;T::
Search | | | | - ICA Text Miner
Specialized Medical Annotators
Administration | SN jui=—|J| SN
\ REST WebService ICA Crawlers ICA Exporter

Gaper and Electronic Content Sources

’ Electronic Content

N
I b4 Datacap

Paper Content

IBM Content
ger
sitory

Progress Notes

Medical Records

am;

IX9] W04 3914

ul
o
o
7
3
3
f

and other
| Data

Share
Nuclear Medicine Reports  Operative Notes ‘ Web Content
Pathology Reports
Call Center Logs Customer Surveys Web Research Data
HL7/CDA* PubMed/Cochrane Web Content

-

J

*Not Product - IBM Research Asset

*CDA/CCD
(IBM Research Asset)

id Medical Concepts
lationships
N\ S

u plications
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Medical Text Analytics s

IBM Content Analytics LanguageWare Resource Workbench SHARE
Language Lexical o . : . Relationship
dentification | Analysis| B Classification | N Disambiguation I N Extraction

Disease | Symptom |  Drug IPati_entI Procedurel

Not a Diseasel Not a symptoml Dosage I Doctor |

| reviewed Elizabeth at our clinic today. She was referred to us by Professor Q’Mahony for further
evaluation. She complains of breathlessness with exertion and decreased exercise tolerance
with intermittent palpitations. She did not have any cough or sputum production, also no grthopnea
or paroxysmal nocturnal dyspnea, or angina. She had a suspected myocardial infarction in 2001,

echocardiography showed good left ventricular systolic function and normal valves. There is no
history of hypertension, diabetes or hyperlinidaemia. Her current medications include Eftroxin 50 ugs
daily, Nu-Seals Aspirin 75 mgs daily, Langxin PG 0.25 mgs daily, Salbutamgl inhaler 2 puffs prn and

Beclazone 250 mgs two puffs twice daily.
Elizabeth “is the” patient Elizabeth “"does not suffer
Prof. O'Mahony “is the from” hypertension
0.25 mgs daily “dosage | doctorof Elizabeth. | Ejizabeth “does suffer from”
of" Lanoxin mycardial infarction

> English <

Customizable U
Domain HI_
Resources

LanguageWare Workbench - SHARE

http://alphaworks.ibm.com/tech/Irw/download (Medical Records Specialist) ~ *«.. izrl)grlando




b O @ ¢ ee
P& 004 e

Medical Text Analytics B ”'/

IBM Content Analytics LanguageWare Resource Workbench SHARE

Techaslogy « Conasctions « Results

'! ® 5 -

) Annotations Index - | EM
File Edit View History Bookmarks Tools Help

|+ C 0 A& | files//Cldiscovery/healthcare/Output/indexhtml 77 - | [28~ Google IR S)
£, Most Visited | Infosphere Clinical An... | /i ger | AnnotationsInded | | AnnctationsIndex2 | | IBM Business Transfor... m IBM Internal Help Ho... lBM Standard Software... lTHelp Central % Join World Communit... | Windows Marketplace | IBM  »
J __| Annotations Index | - { l-

CLIA # 3X131777744 i =
Patient: Sarah Doe & £ HeP1
PT. # 9833399 (1 )3 com.HUI DictFinding (43)

Acc # _8112235554 & DE com.HLI.DictGender (3)
Physician: Professor John Franks —p WL DictProcedure (91
Acct # 3332-02 3] L) com.HLI.DictProcedure (9)
= 23 comiBM Address (1)

HISTORY AND PHYSICAL )¢ | com.IBM.CessationEducation (0)
= CJE3 com.1BM.Date (1)

DATE OF ADMISSION: 10/04-2008
# ©J27 com.BM.DictDrug (6)

This patient is being admitted for observation. [ D: com.IBM.DictDrugForm (1)
B IBM.Di ()
CHIEF COMPLAINT: Wertigs and possible syncope. (E] com.IBM.DictDrugRoute
= )3 com.BM.Doctor (1)

HISTORY OF PRESENT ILLNESS: The patient is a 70 year old woman visiting from Quebec who has been here for 3 weeks helping to take care of ED: com.IBM.Drug (3)
her son's 18-month-old child. She began having some paim in her right ear and some ringing for the last several days and then today had this o S
episode where she said she kind of collapsed, maybe passed out. and found herself on the floor. She also has had some abdominal cramps for
the last several days with some diarrhea earlier this week that has since resolved. No [EliSSs. Vo FENIEENS. Vo EHESENEEEE . Mo

No EWEIEEE in the legs. No EEEEE. but she has had episodes of shaking kind of Shills.

d
PAST MEDICAL HISTORY: 1. Hypertension. 2. Hypothyroidism. ’
ALLERGIES: NO KNOWN DRUG ALLERGIES.

m

(= com.IBM FindingAbsent (19)
com.IBM.FootExamFinding (2
[ HBk-Foo TlamentTest (
(7175 | com.IBM.FootExam_Structural (0)
| [Z1/% | com.IBM.FootExam_Touch (0)
[Z]/% | com.IBM.FootExam_Vascular (0)
) © g3 comIBM.LOINC_Date (7)
= )23 com.IBM.LOINC_Section (9)
& )7 comiBM PatientName (1)
@ )23 com.1BM. PatientNumber (1)
L 1/¥| com.BM.Person (0)
# )23 com.IBM.RELname2drug (1)
[+ 3 com.IBM.RELnameZ2finding (1)
] D“._“ com.IBM.RELname2findingabsent

HEENT: Pupils are equal, round, and reactive to light. Extraocular movements are jwfact. Cranial nerves II-XII are intact. Tympanic Ej: com.IBM.RELname2number (1)
mnembranes were both clear. The left side showed some more scarring than the ri side. but no effusions.

FECK: No FNSHISSINSRSUSISNSESNENSS (VD) No EESHSESSES o EENEES .

LUNGS: Clear to auscultation.

MEDICATIONS: 1. Synthroid 0.05 mcg. She actually takes 374 of a tab of this every day. 2. She takes a French medicine ca
which is some type of antihypertensive.

d Coversyl,

SOCIAL HISTORY: Occasional wine. No tobacco.
FAMILY HISTORY: No HESHENEESSESE. History of cancer.

PHYSICAL EXAMINATION: VITAL SIGNS: Blood pressure 165/71. Temperature 36.8. Respiratory rate 20

GENERAL: She is an elderly woman in no EEHECHEISEDESS .

[71/¢ | com.IBM.SmokingNegative (0)

[7]1# | com.IBM.SmokingPositive (0)

1[5 | com.IBM.SmokingQuitintent (0)
B com.IBM.SmokingQuitintentNegativ
)
[l

CARDIAC: Regular rate and rhythm. No iliinnns SSSES. o [ com.IBM.TestResult (13) m
com.IBM.VISIT_DATE (0)

ABDOMEN: Soft and nontender. No HESSESSPISHENSSSIN . o — - J

Done @

<Ull
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Medical Records Text Analytics _
IBM Content Analytics LanguageWare Resource Workbench SHARE

Techaslogy « Conasctions « Results

File Edit View Historv Bockmarks Teols Help

o+ C 0 Ay (L files//Crdiscovery/healthcare/Output/indexhtml -] [-ﬁ'v Google PI B
£ Most Visited | Infosphere Clinical An... | /manager | AnnotationsIndexl _ | AnnotationsIndex2 | IBM Business Transfor... m IBM Internal Help Ho... IEM Standard Software... ITHeIpCentlal 4 Join World C it.. | Wind place  IBM »
| || Annotations Index [ =] =

CHIEF COMFLALNT: Abdominal pain. A A

. . . . . . = = H&P2 Tl
HISTORY OF PRESENT ILLNESS: The patient is a 46f-year-old woman who noted the onset of abdominal pain this morning of sharp 1P com.HLIDicFinding (37)
and felt gassy-like. She tried to alleviate the pain with Gas-X and with an enema but these did not alleviate the pain and ® = o 9 (5
it became increasingly worse. She came into the emergency room. CT scan was performed and she was diagnosed with a [# 23 com.HLI.DictGender (2)
ureteral stone. She has had some nausea and sone yoniting but no diarrhea. no constipation. No fever. chills. no dysuria, (] Zlz3 comHUI DictProcedure (9)
no chest pain. no shortness of breath, no palpitations. & EEg comIBMAddress (1)
PAST MEDICAL HISTORY: For gastroesophageal reflux, bleeding ulcer several years ago, jerking legs, migraines. [T1¥ | com.IBM.CessationEducation (0)

[ com.1iBM.Date (0)
PAST SURGICAL HISTORY: Hysterectomy, right ovary due to adhesions. M EDD com.IBM.DiciDrug (75)
MEDICATIONS: 1. Nexius. 2. Prozac 60 mg daily. 3. [Lamictal one oral daily. 4. Multivitamin. (I com.IBM.DictDrugForm (5)
# )27 com.IBM.DictDrugRoute (6)

SOCIAL HISTORY: No tobacco, occasional aléghol. She is from Texas. @ 1&g com.IBM.Doctor (1)

= ¥ e com.1BM.Drug (7)

[+ ¥ Nexium
afebrile. Blood pressure 127/74. ] c Prozac 60 mg da

m

FAMILY HISTORY: Unremarkable.

PHYSICAL EXAMINATION: VITAL SIGNS: Pulse 88, 96% on 2 liters.

GENERAL: This is a 43-year-old woman appearing in no acute distress. Pupils eqg d reactive to light. Extraocular ele

novements intact. =1 Cl = com.BM.en.MeasureAmount (1)
. i = g3 somg

NEUROLOGICAL: Cranial nerves grossly intact. BD: drug

LUNGS: Clear to auscultation.

CARDIAC: Regular rate and rhythm. no murmurs, gallops or rubs. E]D: com.IBM.DictDrug (1)

ABDOMEN: Soft. nontender. no hepatosplenomegaly. no rebound. guarding., no peritoneal signs. No CVA tenderness. She was = Clg Prozac

examnined by me after several doses of pain medications.

EXTREMITIES: No clubbing, cyanosis or edema. i+ 123 mNormiD

= E g frequency
=1 [C] B2 comIBM.en.Frequency (1)
Bz daily

[V Lamictal one oral daily

m

LABORATORY STUDIES: CT scan: A& 2 mm nonobstructing stone in the right kidney and 3 mm obstructing stone in the distal
left ureter with considerable peripelvic and perinephric edema on the left suggesting some urine extravasation from the
obstructing collecting system. Uhite count 10.0, hematocrit 37, note MCV 100, sodium 138. potassium 3.5, chloride 103,
bicarb 19, anion gap 20, creatinine 1.1, liver function tests are unremarkable. Calcium 9.9. & urinalysis 15 of ketones
but otherwise. unremarkable.

ASSESSMENT AND PLAN: A 46-year-old woman with ureteral stone.

1. VUreteral stone. The emergency room physician spoke with the on call urologist who felt that there is a reasonable (3 M/ Lamictal
chance that the stone could pass on her own and that at this point will treat with IV hydration and pain control. Follow :ﬂ@ﬂ Nexium
her_exam clix_‘xicallv At this point, 'there is no sign or symptons of infection. We will treat her with some intravenous EIDE com.IBM.Finding (75
fluid and pain control through the night as an cobservation status. = o .
2. Increased MCV. She has a family history of hypothyroidism. She has been checked before some time last year. I will & 23 com.IBM.FindingAbsent (75)
recheck the TSH now but I have told her to have Bl2 levels checked when she returns to Texas. The case was discussed with /¥ | com.IBM FootExamFinding (0)
the patient and the patient's fanily. 1]F | com.IBM.FootExam_FilamentTest (0
3. History of depression. We will continue her Prozac and her Efs T >y
4. Gastroesophageal reflux disease. Will continue her 1 . * | com.IBM.FootExam_Structural (0)
IS 1[5 | com.IBM.FootExam_Touch (0) =

Done @
' 2011
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@
Cognos Viewer - DO6 NCQA Scorecard
Bectawsn~ (S~ b |4 & B8~ Basirarm~ b
QualfyngPatients % ofPatents  Target  PotentalPonts  AchaiPords Stats
99 8% 15% 15 0 s}
2,1% % 0% 10 0 o
3,090 0% 5% 15 0 ]
1,083 21% 3% 10 0 L ]
1,574 3% 80% 10 0 L ]
e % %% 10 0 s}
1,8%0 »% ™% 10 ] o
4927 5% 0% 5 5 =]
4526 P4ty 0% 10 ] =]
5138 100% 0% s ] o
| 100 40 =]
HbA1c Control 7.0%
Historical Compliance % Proader Patient Tctals

&y | | T
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Medical Text Analytics B B
IBM Content Analytics LanguageWare Resource Workbench

SHARE

Techaslogy « Conasctions « Results

Eile Edit View History Bookmarks Tools Help
)2 hd C 0 /Ay (] files//Ci/discovery/healthcare/Output/indexhtml

& -l |.3- Google ,o] %

£ Most Visited | Infosphere Clinical An... | /i ger | AnnotationsIndexl | AnnotationsInde@ | | IBM Business Transfor... m IBM Internal Help Ho... IBM Standard Software... m IT Help Central 4 Join World Communit... | Windows Marketplace | IBM  »
J . Annotations Index | + ‘ h _
Account®: YX4553C ~ A

MRN: 179-79-723 [=] [ PhysExam =
OFFICE VISIT f=] HLIDictFinding (1)
Exan Date: 0720409 & com HLIDictFinding (17)
[T1[% | com HLI.DictGender (0)
B = &g com HULDictProcedure (2)
Gex: F DOB: 2,13-61 O[5 | com.IBM.Address (0)
[1£9 com.1BM.CessationEducation (1)
HX: This 38 year diabetic is here for a follow-up evaluation following adjustment of her hypoglycemic medication. Glyburide was had EDD com.IBM.Date (2]
been increased from Smg to 10mg daily. She reports that her glucometer readings at home have improved, with first morning glucose E‘D,_. com.IBM.DictDrug (<)
around 100. Her hypertension and hyperlipedimia have been under reasonable control with medication M=. Doe has no specific - T
complaints. [E1%] com.IBM.DictDrugForm (0)
[Tz comIBM DictDrugRoute (2)
SH: Married, two children ages 12 and 14, A&V B
. - : | com.IBM.Doctor (0)
Alcohol: occasional social drinker A :
Tobacco: 1 ppd, wishes to stop = LJE comIBM Drug (3)
= 123 Glyburide
PHYS EX: ) ) = E1E glucose
HEENT: normocephalic, without masses, non-tender &
CN: II-XII intact and symn = EE drug =
Fundi: ninimal arteriolar nicking, without hemorrhages = D: com.IBM.DictDrug (1)
Neck: supple, full ROM, nontender, full ROM = &5 glucose
Chest : clear to P&A. nontender E]'_' Alcohol
Cardiac: 51, S2, gr II/VI systolic ejection murmur PMI Ldth ICS MCL @ S Alcoho
Abd: soft, nontender. without masses, without organomegaly 2 = )23 com.BM Finding (9)
Pelvic: deferred DE com.IBM FindingAbsent (1)
Rectal: nl rectal tone. no masses, brown heme neg stool. @] =T
Ext: full ROM, DTRs AJ, KJ, B, T 2+ bilat roofxamiin
Radial pulses 2+ bilat, nl hand neuro exanmn Y[ com.IBM.FootExam_FilamentTest |
Femoral and popliteal artery pulses 2+ bilat = Y123 com.IBM.FootExam_Structural (1)
. 2+ R 1+ 1
Tt D ————— 2 P18 comiBM FootExam_Touch ()
>l - .
N1 proprioception both halluces « <) V13 com.IBM.FootExam_Vascular (1)
L light touch on fest & com IBM.LOINC_Date (7)

10g monofilament sensed 3-4 locations left plantar surface, 44 locations right plantar surface Feg ;
m.IEW] n (4)
Neuro: F to N, RAMs intact @ =i co - 0, !
Gait, tandem gait normal [E17% com.IBM.PatientName (0)
Rombergs normal [1/5 | com.IBM.PatientNumber (0)
LABS: reviewed Fley o) |
com.IBM.Person (2)
IMPRESSION: Imnproved diabetic management DH )
No acute abnormalities © | com.IBM.RELname2drug (0)
PLAN: Continue current medication regimen, glucometer readings at home four times a day. (g com.IBM.RELname2finding (0)
Referred to Smoke-enders [175 | comIBM RELname2findingabsent (0)
Follow-up two months -
[Z)/% | com.IBM.RELname2number (0)
= [71/5 | com.IBM.SmokingNegative (0) .
Done @
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BJC Healthcare and Washington University Partnership ,”'

Smart is: unlocking biomedical informatics answers SHARE

Industry context: healthcare
Value driver: access to biomedical trends, insight
Solution onramp: content analytics

Business Challenge

Existing Biomedical Informatics (BMI) resources were
disjointed and non-interoperable, available only to a small
fraction of researchers, and frequently redundant. No
capability to tap into the wealth of research information
trapped in unstructured clinical notes, diagnostic reports,
etc.

What’s Smart?

Capitalizing on the untapped, unstructured information
of clinical notes and reports by using IBM Content
Analytics with IBM InfoSphere Warehouse.

Smarter Business Outcomes
Researchers now able to answer key questions previously
unavailable. Examples include Does the patient smoke?,
How often and for how long?, If smoke free, how long?
What home medications is the patient taking? What is the
patient sent home with? What was the diagnosis and
what procedures performed on patient? . . ..

. SHARE

«.+* inOrlando
2011



Rental Car Company and Mindshare Technologies

2

. . . . .y
Smart is: discovering emerging trends and patterns e
Mining customer experiences to improve service
The need: “\\e can better focus on
Hertz gathers an amazing amount of customer insight daily, including thousands of Improvements that our
text comments. However, categorizing comments was laborious and subjective. customer s care about, while
Each customer comment had to be viewed separately and then categorized for removing a time-consuming
reporting by Hertz location managers. Categorization consistency was only burden from location
43 percent and the activity distracted managers from other important duties. "

managers.

The solution: o :

) ) ) ) ) ) —Brian Dickerson, Vice
Working with Mindshare Technologies, Hertz implemented enterprise feedback President, Customer Care, Hertz
management technology to capture customer experiences in real time and
transform them into actionable intelligence. Unstructured feedback is analyzed Solution components:
using linguistic rules that annotate and “tag” comments with descriptive terms (e.g., . .
vehicle cleanliness, staff courtesy, etc.). Managers can filter comments by category lB.M® Content Analytics
and easily identify customers who request a call. * MindShare Reveal™
What makes it smarter:
= Enables managers to spot service trends across customer comments to

dramatically improve the effectiveness of Hertz’s Voice-of-the-Customer program er z ~
= Provides reliable analysis of customer comments to increase categorization
consistency from 43 to 85 percent
= Enables managers to spend less time reading comments and more time makin
g p g g S MR Ben 0

operational improvements based on data previously locked inside surveys

2011



Mindshare Reveal using IBM ICA

SHARE
Techaslogy « Conasctions « Result
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Mindshare Reveal using IBM ICA i

who gave me a

thatismelled|like smoke, had stained
0or mats, a dented fender, and only|F

le/Helpfu IFriendIy% Body Damage

Odor

Interior Cleanliness

Counter
SHARE
lando
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Automotive Quality ﬁ

Smart is: discovering emerging trends and patterns

This automotive manufacturer’s Quality Management team is looking to implement IBM
Content Analytics and SPSS software in order to analyze unstructured content from a
variety of internal and external data sources. The goal is to derive greater insight into

issues related to their products and services, improve operational productivity, and provide
predictive analytics capabilities.

K=o ==t
I “Oother ' ____ e ———————— -
_____ : unstructured : e \“\ Ve ™\
______ Re====] ~ contanl_ / Other Ontology and Text ! L
Kz=z== \ I Extraction Models |
=== ! Hotii h i I L
| I HoinaPal ' \ ' I 1 Root Cause and Predictive 1
I FQIR \\ _____ N AY I I I . l
T~ N \ I | ! Analytics Platform M
- ~ N \ 1
__ N '\\ \ | / \ | : :
E’ H:i\\ N A | \ . : PR | ot e s 1
______ lt:::—l ‘\\ M \\ 1 \_/ \ ) | E===___;I I : : 1
h:::::' I CAC P‘\ *~ \\ A\ ! / \7 / \ | | Other ! ____.L_)l 1
1 . \ \ s I r I
| ~~ I‘_ _’| ~o N \\ \ \ ) \ ) | structured I I 1 1 H
| Quick Touch o ~o o~ N A \ — / ~ S0Urces [ 1
I ’l ___‘_"-_-..___ e N A, - = S i i : I I :
= SN . " 1 SPSS |
p=====] S <J 16-:::::551 b ‘.
: - | Other extracted ! | : Automated Root Cause |
_________ ) i & @ ~-» content -l Analysis of Failure : |
TT R LW ‘-(Stuctured) || Predicive Analyticsfor 1}
| | Automotive Diagnosis : 1
4 B |
I 1 1
| ‘W
] T 1
i [ 1 '
I} ! SPSSModeler 1
| I ! (Replaces Mazda \ I 1
| 1 : current Excel Analysis | L
Iy | andintedace) | | 1
I 1 1 1
! B e s [ :
I I 1
| memmmmmge o 1
I |
| 1
1 s 1
| JY
| fE==== 1
! | CARS | !
: | (Structured) | :
i D 1 ¢
q [
Proposed Text Analytics Platform \ ' SHARE
(Semantic Web and Text Extraction Capbilities) Moo 5 E e
—————————— - in Orlando
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Definitions R

PC 143 (Hunter) Amesting cer EC 143
15 June 2006 23:47 Arrest_Date Time 15/06/2006 : 23:47
Suspect identified himself as John Suspect_Forename John
Setsuko. Matched description Susoect_Surname Setsuko
given by night club doorman (IC1, WEEAW
Meic: R 7554 i ks Evesitn Suspecl VRN oL
shirt). Stopped whilst driving Suspect. Vehicle Color
Ford Mondeo, W563 WDL. Suspect_Vehicle Make |Ford Mondeo
Address given as 22 East Dene Suspect _Addr_Street 22 East Dene Ridge
Ridge, Gopdack, Ipswich. ) Suspect_Addr_Town Ipswich
Searched at scene and found in Evidence_1_Description |1 0z Cannabis Resin
possession of 10z Cannabis == :
Resin and lockable pocket knife. elecion EAipossesson
LI bttt v e Rt L | e Ly . ;
e — What is Content Analytics?
I e o :jv_ﬂhﬂ “:“"‘I i“_ﬁ‘;“h ul] - - - -
= ammmms e | Content Analytics (Text Analytics + Mining)
= —— —— refers to the text analytics process plus the
e L] ability to visually identify and explore
S — trends, patterns, and statistically relevant
= = === facts found in various types of content
= = spread across internal and external content
: = sources.
*NLP = N;cural Langmua-tge Procle-ssing o* "
- SHARE

in Orlando
27 2011



) @ @ 4
200 LR

.
IBM Content Analytics iR

Techaslogy « Conasctions « Results

. e
/ ICA-LanguageWare lm!— 4 ___\
Resource Workbench === 8
- SN
Document Server \ s Apache L
ache Lucene
Real-Time NLP (UIMA Pipeline) Search Engine Researcher

ICA Text Miner (ICA Text Miner)

ICA and Custom Annotators

Administration

\ REST WebService

ﬁper and Electronic Content Sources

IBM Content Analytics

ICA Exporter /

Electronic Content

X9) W04 9944

g
H

Web Content XM L csv

SHARE
in Orlando
2011



IBM Content Analytics: How does it work? e
H
=
i Text Analytic Annotators
-/1 Crawled
: Documents % c 2 = Annotated
@/ S = o — S Documents
< @ 2 2 ] IS
= = = o) = o
Gll’ c Cg | g S S = g
R SN > S ] T | T > S 5 S < > — | Text Analytic
ta 2 S £ e 5 8 = Collection
_ sl IS 2l 1% 13l |2 |8
23
¢ \J) UIMA Framework and Pipeline annotations

FDA MedWatch Form

Device Malfunction Description:
It was reported that during a gastric bypass roux-
en-y procedure, on the 3" firing with a blue load

Involved Body Part stomach

Type of Injury bleeding

on the stomach there was bleeding. Not sure if
staples were formed properly. They over sewed
the staple line. There was no PT consequence.

Procedure Performed

gastric bypass surgery

SHARE

2011



IBM Content Analytics: How does it work? ’ﬁ

) @ @ 4
200 LR

|

SHARE
Techaology - Coratclions - Results
New Document
(Category Unknown)
Sample Documents The device burned
(Already Categorized) A hole in the iris
during eye surgery.
Chem Burn The cornea was
.. repaired with
;hf Chem Burn Training Su‘:u:es W
e -
cad M€l Fire Burn (Teach)
the 0
bur cau Thg Corneal Burn %
th
burr Cai ;h Corneal Burn | S
ul ="
burl 4 The| Corneal Burn B
sul PUM The eye was
devi
i burned by the l
gﬁ:’é‘;eryd”””g - _ ” Suggested categories
‘Mledge Ba’ w / confidence scores
Corneal Burn: 97%
Fire Burn: 52%
Chem Burn: 22%
in Orlando

30
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IBM Content Analytics: How does it work?

£

SHARE

Techaglogy - Connections « Results

31

A
Crawled

M —

v

The device burned

during eye surgery.
Document The cornea was

repaired with
sutures

——

e ST
v
v

hole in the iris

UIMA
Pipeline

ICM Annotator

Suggested categories
w / confidence scores

ICA Indexer
and Text
Processor

Corneal Burn: 97%
Fire Burn: 52%
Chem Burn: 22%

.

v

Text Analytic
CO”GCtIOﬂQ oc 3 Facets 0 Time Series [l Deviations s Trends
363562 results matched m @ J a
Facet Navigation Default order + Showt [ Keywords: |-v
¥ Hazards B
Fre Keywords Fr|
s ] | unknown 231105
MedWatch forms T []  Fire Burns 37104
o i [] radiation burns 28792
classified by burn ] Thermal Burns 19167
hazard type Search | ! [] chemical burns 3208

................

ARE

in Orlando
2011
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IBM Content Analytics Text Miner User Interface

-

SHARE

Techaslogy « Conasctions « Results

e Interactive text-mining

Easy to find documents that have
distinct index values against certain
facets

Multiple views depending on facets of
analytics

Colorful and interactively rendered
charts

* 8 views

32

Documents lists documents limited
by a query

Facets lists keywords in a facet
Time Series shows frequency
changes over time

Deviations shows deviation of
keywords on cyclic timeline

Trends detects sharp increase over
time

Facet Pairs shows 2 dimensional
facet correlation

Connections shows multiple facet
values intuitively

Dashboard Show multiple analysis
results in various types of
visualization at one view

= i bt

BHL, muconmnAmntin

| §E5%2252955

Couments | BFscs | 8 Tonaoian | 60 Omiscns 3 Tomnd
[—— 95dea|=

otbbnant b rvtints | Shom data: | Dateen

" SHARE

in Orlando
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Fast Food Restaurant and Mindshare Technologies

Smart is: discovering emerging trends and patterns

Transform raw information
into business insight quickly and eas

Industry context: retail customer surveys
Value driver: faster, deeper insights
Solution onramp: content analytics

Business Challenge

Provide immediate feedback from surveys, which
is then translated into actionable intelligence
through powerful and incisive reporting.

What’s Smart?
Exposing additional insight currently not available
through their manual survey review process

Smarter Business Outcomes

Mindshare Technologies, using IBM Content
Analytics, received a prestigious partnership
award from the company for discovery of new
emerging treads/patterns and delivering key
insights into new products, customer
demographics and visit frequency.

SHARE
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Combining Structured and Unstructured Data -

/ Correlation \

Filter Location 8675
j> Clean: j> Cocation 0309
lor2 Location 0101 mm
out of 5 .
Location 1010 ==

' o
Kl_ocatlon 0007 /

-

“The restaurant was appalling. The entire restaurant has a very strong odor of urine. The
bathroom was disgusting and the tables and seats were dirty. | would appreciate you keeping
a closer eye on your stores. This restaurant needs a major overhaul for me to even consider
eating there again.”

“You have too many managers but they are not focusing on customers, instead they are
talking about their personal things. Your staff are not ready to work | guess because most of
them are standing and your washroom is smelly and dirty.”

“Staff are not polite at all and too much talking for nonsense. Place is very dirty, especially
the washrooom.”

“Upon entering the restaurant, a fowl smell of vomit filled the air. This restaurant is in a central
part of downtown and desperately needs to be cleaned up. Overall very unsanitary.”
SHARE

3 2011



Research Patents Suitor Identification r1

Smart is: discovering emerging trends and patterns e

SITY

ti Utilize IBM’ s text analytics technology
NC STATE UNIV , :
h— to help NC State s Office of Technology

Transfer identify companies that would

be good candidates to license NCSU

Innovations
Discovery of individuals in those companies
Discovery of contact information of those
individuals

Use Cases

1. Smart Inhaler technology
Crawl a series of phama and pharma oriented web sites to find potential licensees of a smart inhaler
NCSU has developed where targeted drug deposition is achieved by injecting the drug aerosols
from an optimal release position in the mouth inlet cross section by means of a controllable nozzle
Look for evidence of failed inhaler oriented clinical trials, mine company names and contact info
2. New Husbandry Vaccine
Crawl a series of phama and pharma oriented web sites to find potential licensees for a new strain of
Salmonella enterica serovar Typhimurium NCSU has developed
Look for evidence of vaccine related R&D, involving animals (not humans), mine company names and

contact info
SHARE

2011



Beyond Watson: The Business Uses
of Natural Language Processing

Randall Wilcox
jStart — IBM Emerging Technologies

www.ibm.com/|start
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News Media and Semantic Web Creation

Smart is: discovering emerging trends and patterns

-
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el 9l WORLD CUP 2010 =S

SPORT  FOOTBALL WORLD CUP 2010 GROUPS ATEAMS  FIXTURES & RESULTS

= David Villa

Latest matches

: Features

URU 2-3 NED Position : Striker
Squad number: 7
Date of birth: 3 December, 1981 (28 years old)
Height: 5'9" (175cm)
g
Maxh repon Tournament totals
Games played Shots on target | off target

7 1910

0 - 52|57

Mot shots on Wrget Dego

As subsitute Fortan 2 0

S —— 7 Maat srots OfF Lot Adamoah 1 2
Gyan, Cratano Ronaldo,

Total Spein w:;-ur, Sroyter

Goals Assists

f David Villa David Viia
) repo:

—_—

Total Span 8 Total Sgan 5

[ —Y —_—

Bes! Dugo Foran 6 Bes! Leo Mossy, Bastan 4
Schwonseger

s i Who will win the Golden

’ L Boot?
-ﬁ Bl The players with the Midas
touch hoping to scoop the
award in South Africa

Then you'll love our ANZ
Go Transaction Account.

Pl detin, e \eva, Conditions and service leey and 3
opy of car daccare wrwerent ww peslatie fram sy A bearch
ANT WD ek Lraed

| N&
We live in your world #0IN e

Top 5 World Cup stories

» England slip to worst Cup ranking
» World Cup final wins 20m viewers
» Alonso aritical of De Jong tackie

» Liverpool play down Torres injury

» Spain return to rapturous welcome

The BBC World Cup
site featured over 700
webpages and was
powered by a
semantic publishing
framework. The site
boasted a
comprehensive
ontology (a map of
concepts), that output
"automated metadata-
driven web pages"
created on-the-fly.

g
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