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e 80% of all valuable business data are
in unstructured formats.?!

1. Christopher C. Shilakes and Julie Tylman, "Enterprise Information Portals." Merrill Lynch,
16 November, 1998.
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onpiing  Example I: ER Notes

Murse Soap Mates ER Uszage | Diabetes Pr... | Asthina Pro..
1Patient presents with fever, chillz, profuse sweating. BP 16580, R 20 shallovy and labored. P 120 bptm and thready. H...
2CC " am dizzy " Male approx 70 yrs old is diaphoretic and tripoding. Took 2 nitro prior 1o onset of dizziness | saw a pre...
3Male 52 wo. BF: 11074 P: 121, thready R 24 shallowe- rales. PO: 96%. Patient ariented x2, not oriented to date. Hi ever ..
4 Patient fell dowen flight of stairs - 32 steps. Mo DCAP-BTLE apparent. Patient iz dizoriented, does not knowy time ar plac...
57 TM 2-year-old male clo persistent cough x 4 wks. Child’s mather reports that he has had a decreasze in energy and ap...
GEP: 102558, P: 120; T: 95, Wit 45.5 b; HE: 50.5 in; Peak flowe: 150, 02 zat: 97%. Physical examination reveals a pale andt...
¥ ESyo Caucasian retired male schoolteacher presents for 6 mo 5. B5yo Caucasian retired male schooteacher presents 1.
SBeen taking HCTZ 1od for 1 v. and added been taking HCTZ 1 gd for 1 . and added atenolol atenalal 1 qd gd 6 mo agot...
9%3s BP 160036 T 95.0 f ;RR=16/nin.; HR=70nin and reg. Peripheral vascular peripheral vascular dis In aricle < 1gkgbull...
105moke x30y, amoke x30v, occas occas ETOH. Mo personal ETOH. Mo perzonal hx b or oF =x 2x of CVA or TIA, diabet...
11 HEEMT HEEMT fundi fundi show moderate show moderate asvd asvd changes, no hems or exudates, changes, no hem...
12dizcs sharp, cardtid pulses full and equal, no bruits, no YD, Chest: clear to Chest: clear to ausc ausc. Mo . Mo rales ral...
13Mo Chest Pain or Shorthess of Breath. "Feeling better today " Patient reports flatus. Iz erythromycin effective in treating ...
14 Patient iz a 37 vear old man on post-operative day 2 for laparoscopic appendectormy, recently passed flatus. In article =,
15Thiz 40 year old woman presents to the office per chief complaint. 3 days ago patient began having fever, chills, soret...
16Rhinarrhea, myalgia, and fatigue. She denies cough, dysphea, wheezing, otalgia, dysphadia, In aticle = 1993Mar26.00. .
17 Abdominal pain, nausea, vamiting, diatrhea or constipation. She has taken Advil, which improves symptoms. rgc3679...
18wWell-groomed, cheerful woarmman who appears stated age. T 97 .3°F; P 75; R 12; BP 112568, v 159 lbs,; Ht. 61 in. Pens-6...
195 ymimetrical auricles, canals nortender. Auditory canalzs clear and non-erythematous bilaterally . Tympanic membrane i...
20Mo thrills or heaves felt. RRER. 51 and 52 of equal intensity. Supple, no Iymphadenopathy, no masses, In article = 19934,
21 Erythematous bilaterally. Tympanic membrane intact and pearly with clear cone of light bilaterally. Howy long does it take. ..
22While the differential diagnosis of acute pharyngitis in adults includes a number of bacterial and viral pathogens, the akbj...
Z3Pharyngiis iz to identify those with group & streptococcus (GAS) pharyngitis. The patient’s symptoms and physical In ...
24 Athough viruses are the most common cause of acute pharyngitiz, Group A strep pharyngitiz accounts Well, since so...
25The abzence of fever or presence of cough, conjunctivitis, hoarseness, coryza, viral exanthem, carl@S0oL1 GPS.CAL ...
26The Centor criteria for predicting GAS have been the most widely uzed and accepted and include Just Testing! Distribut ..
27 Throat cultures have always been the "gold standard” for diaghosing GAS pharyngitiz Probably within 50 vears, a nesw..
285 myi6.25 mg, two tablets in the morning, and denies any symptomatic side effects from the medication | sometimes see.
29Mo chest pain, palpitations, dizziness, headaches, shorthess-of-breath, wheezing, orthoprnes, I'm staring an informal p...
300n March 21, 1993 Roger Maynard wrote (in reply to an article by Graham Hudson): This was = 1993Mar21 223936 61 ..
3 Are complex hio-medical images available atvywhere onthe net for experimentation? By complex | mean that every sam...
F2Hello, and thank you for reading this request. | have a Mpeg vieser for x-windoves and it did not run becausze | was run...
F3%ou can also swah the inside of your nose with Bacitracin using a @ tip. Bacitracin iz an antibictic that can be bought O
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DOhs ¥ Murse Soap Motes

165v0 Caucasian retired male schoolteacher presents for & mo S BSyo Caucasian retived male schoolteacher ..
2Been taking HCTZ 1qd far 1 v, and added been taking HCTZ 1gd for 1 v, and added atenolol stenolol 1 gd gd ..
3%S BP 16006, T 95.0 f RE=16inin., HE="0/min and reg. Peripheral vascular peripheral vascular dis In adicle ...
d=moke x30y, =moke x30y, occas occas ETOH. Mo personal ETOH. Mo personal b b or ar sx sx of CWaA or .
SHEEMT HEEMT fundi fundi show moderate show moderate asvd asvd changes, no hems or exudates, chang...
EBdizcs sharp, cardtid pulzes full and equal, no bruits, no VD, Chest: clear to Chest: clear to ausc ausc. Mo N
7 Mo Chest Pain or Shortness of Breath. "Feeling better today " Patient reports flatus. 1= ervthromycin effective ...
aPatient iz a 37 year old man on post-operative day 2 for laparoscopic appendectomy, recently paszed flatus.
SThiz 40 vear ald woman presents to the office per chief complaint. 3 davys ago patient began having fever, c...
10Rkinorrhea, myalgia, and fatigue. She denies cough, dysprnea, wheezing, otalgia, dysphagia, In article =193
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Exported Data - Score Eq

Part Takle Rale Data Exists
TRAIN EMWETE Score_TRAIN Train Yes
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EmM_EVEMTPROBABILITY

EmM_PROBABILITY

Ebd_CLASSIFICATION

0.3368537 0.661463(0
1 11
1 11
0 10
0.064571 0.9354249[0
I 10
0.0160745 0.953925[0
0.0274931 0.9720649(0
0.4539546 05604540
0.02152 0.973450




MURSESOAPMOTES

Boyo Caucasian retired male schooleacher presents for B mo = Bayo Caucasian retired male ...

Eeen taking HCTL 1gd for 1 v, and added been taking HCTZ 1qgd far 1 v, and added atenolal &t. ..

Yo BP 16086 T 95.0 1 ER=16/min., HRE=/0inin and reg. Peripheral vazcular peripheral vazscula. .
=moke <30y, smoke 30y, occas occas ETOH. Mo personal ETOH. Mo personal hx hx or or sx ...

HEEMT HEEMT fundi fundi show moderate show moderate azvd asvd changes, no hems or ex...

dizcs zharp, caratid pulzes full and equal, no brutz, no JYD. Chest: clear to Chest: clear to aus. .

Mo Chest Pain or Shorthess of Breath. "Feeling better today " Patient reports flatus. Iz erythrom. ..

Patiert iz & 37 vear old man on post-operative day 2 for laparoscopic appendectomy, recently ...

I Tt B R R T

Thiz 40 year ald woman presents to the office per chief complaint. 3 days ago patient began h...

—
=

Fhinorrhea, myalgia, and fatigue. She denies cough, dysphea, wheezing, otalgia, dysphagia, |...




Y e Example I

* Predicting patient health expenditures.

— Lifetime expenditures for high-risk patient
pool
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Mame Fale Lewvel
AOM S00C nput inany
MFFECTIV Input Binary
AGE Input Interval
alLCOHOL Input Binary
AREIETY Input Binary
COST Target Interval
HERED DE Input Binary
IO ID Nominal
NURSE PROGRESS MOTES Text Nominal
OTHER N Input Binary
PERSOMNAL Input Binary
PREADULT Input Binary
SCHIZOPH Input Binary
SEMILITY Input Binary
SEX hnput hinaryr
STATE Input Nominal
SUBSTANC Input Binary




Dbz # ICr AGE SEX STATE MURSE_PROGRESS_MOTES SCHIZOPH SUBSTAMC A0S0 HERED_DE ANKIET AL COHOL

1 1 1.828222M Rl Patiett presents with fever, chi... 0 0 0 1 0 0

2 2 GO1S11M Rl CC " arm dizzy " Male approx 7. 0 0 0 0 1 0

3 3 80.85527F Rl Male 52 yo. BP: 110074 P 421 1. 0 1 1 0 1 0

4 4 19.59926F Rl Patient fell dowen flight of stairs .. 0 0 1 0 0 0

5 5 G2 .05362M Rl 7 TM 2-year-old male clo persis. .. 0 0 0 0 0 0

=3 =3 59 .05946F Rl BP: 102058, P-120; T: 95, Wit 4. 0 0 0 0 1 0

7 7 53 99361 M Rl Eayo Caucasian retived male sc... 0 0 0 0 0 0

g g 45 BEO07 M Rl Been taking HCTZ 1gd for 1y, ... 0 0 0 0 0 0

9 9 40.2132M Rl W5 BP 16086, T 93.0 f ;RR=16J... 0 1 0 0 0 0
10 10 7720401 F Rl Smoke x30y, smoke x30v, oco... 0 0 0 0 0 0
11 11 45.18755M Rl HEEMT HEEMT fundi fundi showy. .. 1 0 0 0 0 0
12 12 34 B40235M Rl dizcs zharp, carotid pulzes full ... 0 0 0 1 0 0
13 13 1625397 M Rl Mo Chest Pain or Shotthess of L. 0 0 0 0 0 0
14 14 14 S6565M Rl Patient is & 37 vear old man on ... 0 0 0 0 0 1
15 15 13.85355M Rl Thiz 40 year old woman prese. .. 0 0 0 1 0 0
16 16 7a.78713M Rl Rhinarrhea, myalgia, and fatigu... 0 1 0 0 0 0
17 17 26.99142F Rl Abdominal pain, hausea, vomiti... 0 0 0 0 0 0
18 18 59.04197M Rl Wiell-groomed, cheerful wwoman. .. 0 0 0 0 0 0
19 19 19.855871F Rl Symmetrical auricles, canals no... 0 0 0 0 0 0
20 20 52 49282F Rl Mo thrillz or heaves fett. RRR. .. 0 0 0 0 0 0
21 2 11.46E65F Rl Erythematous bilsterally. Tyinp... 0 0 0 1 0 0
22 22 95 63053M Rl While the differential diagnosis .. 0 0 0 0 0 0
23 23 65 .37E65M Rl Pharyngitis is to identify those .. 0 1 0 1 0 0
24 24 E¥ S4003F Rl Although viruzes are the most 0 1 0 0 1 0
25 25 3987747F Rl The abzence of fever or prese. .. 0 1 0 0 1 0
26 26 96 06926M Rl The Centor criteria for predictin... 0 0 0 0 1 0
27 27 70.15455F Rl Throat cultures have always b 0 0 0 1 1 1
28 25 32.94335M Rl 5 mogfB.25 my, two tablets inth... 0 0 0 0 1 0
29 29 17.91188M Rl Mo chest pain, palpitations, dizz... 0 0 0 0 1 0
30 30 1.35045F Rl O bdarch 21,1993 Roger May ... 0 0 0 0 0 0
a1 ki 35.60011M Rl Are complex bio-medical image. .. 0 0 0 0 0 0
32 32 63.03549F Rl Hello, and thank you for readin... 0 0 0 0 0 0
33 33 5.3957 M Rl You can alsa svwab the inside . 0 0 0 0 0 1
34 34 4594271 M Rl In article = C4IHM2 Ge9Ewats ... 0 0 0 0 0 0
35 35 1.4060335F Rl Archie told me the following sit... 0 1 0 0 0 0
36 36 85 .23069F Rl Ih article = 19934015 150459 .. 0 0 0 0 0 0
37 37 95 50533M Rl In article = 1993Mar29. 151406 0 0 0 0 0 0
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{@%ﬁ&;}'mg Why Mine?

e Logistic Regression is a common
Inferential technigue when the
dependent variable is a dichotomy.

* \Why not use regression?

I ke At ﬂf Busivess /Afdcf/;?@fma




{CVERing  Assumption Check

—— — —
I! F

e Logistic regression has many
assumptions that should hold true for
consistently valid results.

« Analytical assumptions are not
aggressively assessed in literature.

« Assumptions may not hold.

The Art of Business lrtelljgence




Y S ICD-9 Codes

The Art of Business lrtelljgence

————— ———
 Logistic regression iIs commonly used

to analyze ICD-9 and other diagnosis
codes.

* Requires that all providers are entering
codes the same way.

e Assumes there iIs no relationship
between comorbidities.
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Ompaz‘mg
Data level

Meaningful coding

Inclusion of all relevant
variables

Exclusion of all
iIrrelevant variables

Independence of
irrelevant alternatives

Error terms independent

Low error in the
explanatory variables

Logistic Regression

e Linearity

o Additivity

* No multicollinearity
« Centered variables
* No outliers

e Large samples

« Sampling adequacy

» Expected dispersion
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e Dr. Patricia Cerrito from the University
of Louisville pioneered the concept of
viewing diagnostic codes as a
language made exclusively of nouns.

* Diagnosis codes for a patient make up
a single sentence of nouns.

Cerrito, P. (2007). Text Mining Coded Information. In H. A. D. Prado & E. Ferneda (Eds.), Emerging
Technologies of Text Mining: Techniques and Applications. New York: Big ldea Group.




{@%"}Z&B"ﬁmg Data Mining

e Data mining relaxes many of the
requirements of classical inferential
technique.

 ...but at the cost of requiring more
data.
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The Art of Business lrtelljgence
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e Text mining enables the assessment
of much more information.

 Models may be ran in real-time on the
web or from other delivery
mechanisms.

* Provides up-to-the-minute predictive
health insight.




Y S Saving Lives

= |ldentify novel high-risk patients before they

become symptomatic.

 |dentify patients in need of managed care
asthma, diabetes, or other program.

 Which ER patients will be admitted
overnight?

The Art of Business lrtelljgence

* Which patients are at high-risk for a
nosocomial infection?
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Timothy D’Auria
Creative Computing, A SAS Partner

tdauria@mycci.com
401-727-2400

* 3-Day Analytical Discovery Workshop *
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