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1. Classification
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Training Data

Classifier

Testing Data
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Network
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3. WWW

A. Web
B.
C.
Market Basket Data [temsets

Market Basket Analysis
Market Basket Analysis

Point of Sale POS
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Apriori

Apriori

Apriori 1994 Agrawal et al.

Apriori
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join prune

2 1
Apriori 2-1 [30] pass
large 1-itemsets k Large
Itemsetsl -1 Apriori-gen 2-2 candidate itemsets
Ck candidate itemsets  support
Database
D 2-3 {A} TID 100 300
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support 2 {D} TID 100 Support 1

Support 2 L1 2-4 large 2-itemsets
Apriori L: La join C: itemsets
candidate set 2-5 Cs L Lo
2-6
2-5 {BC} ({BE} {BCE} ({BCE} candidate
3-itemsets Cs {BCE} support
L2 candidate 3-itemsets {BCE} TID 200
300 support 2 Apriori large 3-itemsets Ls
Ca candidate 4-itemsets Ls Apriori

large itemset
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2-1 Apriori !

Li= {large 1l-itemsets }
for ( k=2;Lk-1# 0; k++)do begin
Ck= apriori=gen ( Lk-1);
forall transaction = D do begin
Ct = subset (Ck, t);
Forall candidatesc = Ct do
count++;
end

© 0N Ok wDhE

Lk={c = Ct c.count minsup}
end
Answer= ULk ;

=
©

=
=

2-2 Apriori-gen function®

Insert into Ck

Select p item, p.item, .. p.item_, q.item_,
FromL,,p Lc;Q

Where p.item; q.item, ... p.item_, q.item,,

p.item_, Q. .item,

Agrawa Srikant 1994

Agrawd Srikant 1994
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Scan D

C2

2-3

Database D
TID ltems
100 ACD
200 BCE
300 ABCE
400 BE

2-4 pass 1 candidate

large item sets

Item sets

{AB}
{AC}
{AE}
{BC}
{BE}

Cl L1
Item sets Sup. Item sets Sup.
{A} 2 {A} 2
{B} 3 {B} 3
{C} 3 {C} 3
{D} 1 {E} 3
{E} 3
2-5 pass2 candidate item sets  large item set
C2 L2
Item sets| Sup. Item sets| Sup.
{AB} 1 {AC} 2
{AC} 2 {BC} 2
Scan D {AE} 1 {BE} 3
——»| {BC} 2 {CE} 2
{BE} 3
{CE} 2

{CE}
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2-6 pass 3 candidate item sets

C3

[tem sets

{BCE}

2-4

Scan D
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Item sets | Sup.
{BCE} 2
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splitting node

3.
4,
C4.5
ID3 Iterative Dichomizer 3 ID3 Quinlan
1979 CLS Concept Learning System
Quinlan 1993 C4.5 ID3
C4.5
1950 Hoveland Hunt
Y T
Y {Ci C2 C3 ......... Crt}
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log, P

Entropy

inf o(Y) = -(P1*log,(P1) + P2*log,(P2) +......+ Pn* log, (Pn))

info(Y) Y

Y1 Y2 ... Ym

info,(Y) & Mxinov)

AN
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gain(A) =inf o(Y)-inf o , (Y)

gain

ID3 ID3

Quinlan Quinlan 1993

C4.5

2-5
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"%
SO cﬁ; ke
2-5
gain splitinfo A

gainratio A gain A /splitinfo A

Split inf o(A) :ém*log (M)
2 Y Y

A split info

gain ratio C4.5 split info ID3
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Apriori

ICD-9
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ICD-9 The International Classification of

Disease Ninth Revision [2][5]

ICD-9

3-1

3-1

01
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3-1

07

08

09

10

15

16

40

3-2

Cough with

0318765 01
Whitish sputum

464
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1439654 | 04 B'“”?UV'S'O” 366 368.13

Nasal OBS f
0289755 | o5 | Nasal OBSfor 466.0 477
Many Days

Cough More
0089741 10 | Running Nose 485 493.9

For Days

Cough with
Sputum Nasal
1008360 10 Obtruction 485 462

Rinorrhear and
Fever for days

3. ICD-9

ICD-9

ICD-9

ICD-9 117.9

3-2

2 ICD-9
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»| Largeltem >
Sets

3-1

[0,1] Large

temset Large Itemset

C4.5
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C4.5

1.
Oracle

Acess

Oracle

Acess Excel
1 3
3 10 3-3
3-3
1~ 3 1~

ICD-9

4 0




Null

Null
3-4
1 1 2
Cough Sputum Chest
2588765 | 01 ) 493.90
tightness
1496954 | 01 402.90
0025877 | 01 Dizzness 780.4 307.40
h M R i
0147980 | 01 | ©°ugh More Running 485 493.9
Nose For Days
1200087 | 01 Hiccup Sneezing 536.8 528.5
1118936 | 01 784.0 413
0234024 | 01 |Palitation with Chest Pain 413.9
RlIq Pain Soft Stool
1865712 | 09 558.9 564.1
Passage
General Malaise Poor
1145578 | 09 ) 536.8
Appetite
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3. Large Item Sets

Apriori

Weakness no fever

Large Item Sets

no hematuria”

4 2

3-4

3-2

3-5



Apriori

Large Item Sets

3-2 Large Item Sets

4 3




3-6

3-5

AC 21
AFTER 128
ALCOHOL 96
AREA 3
BP 156
BW 96
HEADAHE 2
INNER 2
NEASEA 4
STRESS 7
1

4 4



C. Apriori

Large Item Sets

Apriori
0.1% Large Item Sets 3-7
3-6

0028965 36 204 52 99 308 176

1013187 3638 3117

0298541 52 308 171 177 93

0362111 93 254 291

1354693 254

3-7 Large Item Sets
Large Item Sets

304 (0.9%)[52 99 (1.4%) (205 273 (1.0%)
210 (0.9%)|52 253 (2.4%) [205 1 (0.9%)
76 (0.9%)|52 273 (0.9%) (308 253 (2.2%)
23 (0.9%)[177 93 (2.3%) [99 236 (1.5%)
265 (0.9%)(36 204 (5.3%) (99 56 (1.0%)
52 177 (1.2%) |205 44 (1.1%) |44 275 (2.0%)
52 308 (4.0%) |205 84 (1.4%) |44 14 (1.7%)
275 14 (1.4%) [52 308 253  (2.0%)
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150.1

ICD-9
C4.5
ICD-9
1 1
150.2 150.3..... 150
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3-8

1 1 2 2 3 3
0318765 464
1439654 366 368.13 536.8
0289755 466.0 477
0089741 485 493.9 413
1008360 485 462
62 Large Item Sets ICD-9
1
62 Large Item Sets Large Item
Sets Large Item Sets 1
Large Item Sets 0

3-9
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3-9

Large Item
ICD-9 Sets 304 210 52 99 52 305 253
460 0 0 0 1
401 0 1 0 1
250 1 0 1 0
413 0 0 0 0
464 1 0 0 0
490 0 0 1 0
1 0 1 0
C4.5
3-3
5.
112 0 112
hand hand
210 pc 11 1
244 hand
244
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4 9
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15984

Apriori Large Item Sets
Large Item Sets
C4.5
4-1
15984 15286
1 ICD-9 ICD-9
4-1 4-2
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15984

15286
: N\
1 ICD-9
‘ UCD-9
J
ICD-9
4-1
4-1 1 ICD-9
1 1 1 1 1 1 1
460 234.9 782.3 592.0 592.0 493.0 719.45
401.1 726.0 413 464 427 401.9 250.90
386 490 533.90 493.9 571.4 413.9 582.9
250 413 274 250.60 486.5 490 558.9
250.4 493 413.9 250.90 250.90 493.90 402.8
528.9 412 427 465.0 465.0 402.90 780
789.0 571.40 401.1 582.9 627.2 465.0 571.40
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4-2 1 ICD-9
1 1 1 1 1 1 1
460 234 782 592 592 493 719
401 726 413 464 427 401 250
386 490 533 493 571 413 582
250 413 274 250 486 490 558
250 493 413 250 250 493 402
528 412 427 465 465 402 780
789 571 401 582 627 465 571
Large Item Sets
15286
4-3
1~ 3 1~
ICD-9
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4-4

3563 21.77

22 22

22 312

22 312

4-5
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0029875 BP 125/ 80 P 83 COUGH FOR A MONTH
WITH NIGHT WHEEZING

1274551 bp 140 / 84 p 87  ant chest tight without cold
sweating , No oppresive sensation

1698475 bp 140 / 84 p 87  ant chest tight without cold
sweating , No oppresive sensation

0007896 BP 151/ 80 BS 462

1007845 BP 99/ 68 P66 OCCASIONAL ELEVATION OF
SUGER PALPTATION
EXERTION CHEST TIGHT SOME PALE

1335487 BS 265

1235526 BS 257

1097854 NUCHAL CREPITUSWHEN TURN ARROUND

BP 153/104

1200092 RT LOWER ABD PAIN , APPENDIX
REMOVED 6 YEARS AGO

0204096

BP 135 /82 BS220

54




4-5

BITEMPERA
1 ABD 500 | 26 L 45 51 | CONTUSION | 40
2 ABDOMEN | 144 | 27 BITTER 51 52 COUGH 4880
3 AC 57 28 BLACK 100 | 53 CRUMPING | 28
4 ACID 278 | 29 | BLEEDING | 50 54 DATA 99
5 AFTER 153 | 30 BLOOD 102 | 55 DAY 34
AGGRAVAT
6 ED 22 31 BLOODY 32 56 DAYS 600
7 AGO 114 | 32 BLURRED 40 57 DEEP 37
8 ALCOHOL 33 33 BLUURED 27 58 DENY 117
9 ALL 25 34 BODY 138 | 59 DIARR 106
10 AMOUNT 69 35 BOTH 70 60 DIARRHEA |233
11 AND 448 | 36 BP 3399 | 61 DIFFUSE 60
12 ANKLE 31 37 BREATH 43 62 | DISCHARGE | 70
DISCOMFOR
13 | ANOREXIA | 24 38 BS 1071| 63 T 257
14 ANT 614 | 39 BUT 146 | 64 DIZZI 790
15 ANXIETY | 196 | 40 BW 267 | 65 DIZZINESS |480
16 | APPETIDE | 220 | 41 BY 22 66 DM 48
17 | APPETITE | 149 | 42 CANCER 43 67 DONE 25
18 AREA 86 43 CASE 21 68 DOWN 56
19 ARM 34 44 CHEST 1621 | 69 DRINKING | 37
CHESTTIGH
20 ASTHMA 35 45 T 23 70 DRIP 57
21 AT 137 | 46 CHILL 61 71 DRUG 56
22 ATTACK 22 47 | CHILLNESS | 102 | 72 DRY 28
23 BACK 298 | 48 CM 119 | 73 DUE 35
24 BEFORE 38 49 COLD 241 | 74 DULL 30
CONSTIPATI
25 |BILATERAL | 66 50 ON 281 | 75 DURATION |118
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4-5 (2)
76 DYSPNEA | 452 | 101 FROM 39 | 126 | HOARSENESS | 71
77 DY SURIA 34 | 102 | FRONTAL 23 | 127 HUNGER 87
78 EAR 59 | 103 | FULLNESS | 326 | 128 HX 40
HYPOCHONDR
79 ECHO 36 | 104 | FUNCTION | 33 | 129 IC 58
80 EDEMA 328 | 105 | GENERAL | 369 | 130 [HYPOGASTRIC| 43
81 |[ENDOSCOPE| 22 | 106 GOOD 86 | 131 IMPROVED 221
82 | ENLARGED | 38 | 107 GOT 41 | 132 IN 368
83 EPI 27 | 108 GPT 42 | 133 INCREASE 55
84 |EPIGASTRIC| 953 | 109 | GREENISH | 21 | 134 INJ 270
85 |ERYTHEMA | 22 | 110 HAD 144 | 135 INJ. 31
86 ESP 73 | 111 HALF 23 | 136 INSOMNIA 297
INTERMITTEN
87 | EXERTION | 127 | 112 HAND 307 | 137 T 37
88 EXT 22 | 113 | HAPPENED | 24 | 138 [INTOLERANCE| 226
89 EYE 38 | 114 HB 23 | 139 ITCHING 137
90 FACE 72 | 115 HBSAG 25 | 140 JOINT 98
91 FACIAL 21 | 116 |HEADACHE | 941 | 141 KG 37
92 FELL 35 | 117 | HEARING 74 | 142 KNEE 75
93 FEVER 1671| 118 HEART 55 | 143 LAST 105
94 FH 28 | 119 HEAT 192 | 144 LEFT 389
HEMAPTY SI
95 FINGER 57 | 120 S 25 | 145 LEG 349
HEMATURI
96 FLANK 135 | 121 A 36 | 146 LEGS 122
97 FLASH 31 | 122 HICCUP 47 | 147 LIE 32
98 FOOD 42 | 123 HIGH 31 | 148 LIMB 38
99 FOR 1674| 124 HIP 24 | 149 LITTLE 212
100 FREQ 138 | 125 | HISTORY 82 | 150 LIVER 87
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4-5 (3)
151 LOCAL 36 | 176 NIGHT 553 | 201 | ORTHOPNEA | 21
152 LONG 122 | 177 NO 3931| 202 ouT 82
153 LOOSE 100 | 178 | NOCTURIA | 25 | 203 OVER 94
154 LOSS 351 | 179 NODE 21 | 204 P 1881
155 LOW 242 | 180 NORMAL 31 | 205 PAIN 2991
156 LOWER 326 | 181 NOT 242 | 206 PALLOR 27
157 LT 43 | 182 NOW 121 | 207 |[PALPITATION| 589
158 L'T 38 | 183 NP 41 | 208 PASSAGE 177
159 LUNG 25 | 184 NSAID 41 | 209 PATIENT 48
160 | MALAISE | 465 | 185 NTG 33 | 210 PC 297
PERIUMBILIC
161 | MARKED 33 | 186 NUCHAL 205 | 211 A 32
162 MASS 150 | 187 | NUMBNESS | 136 | 212 PH 56
163 MEAL 71 | 188 OBSTR. 25 | 213 | POLYDIPSIA | 26
OBSTRUCTI
164 MENSE 22 | 189 ON 439 | 214 | POLYURIA 54
165 MILD 296 | 190 | OCCASION | 28 | 215 POOR 343
OCCASIONA
166 | MINIMAL | 131 | 191 L 70 | 216 POST 115
POSTPRANDI
167 MONTH 154 | 192 | OCCIPITAL | 26 | 217 AL 31
168 | MONTHS 75 | 193 OF 274 | 218 PR 28
169 MORE 207 | 194 OFF 165 | 219 | PRANDIAL 26
170 | MORNING | 105 | 195 OK 25 | 220 PUD 26
171 MUCH 133 | 196 ON 135 | 221 | RADIATED 26
172 | MULTIPLE | 54 | 197 ONCE 39 | 222 RASH 36
173 NASAL 673 | 198 ONE 34 | 223 RECENT 33
174 NAUSEA 209 | 199 ONLY 42 | 224 | RECENTLY 36
REGURGITAT
175 NECK 236 | 200 ONSET 29 | 225 10 212
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4-5 (4)
226 | RESPONSE | 32 | 251 | SORENESS | 325 | 276 | TIGHTNESS | 96
SORETHROA
227 RHIN 587 | 252 T 568 | 277 TIME 45
228 [RHINORREA| 21 | 253 SPUTUM 1907 | 278 TIMES 220
RHINORRHE
229 A 568 | 254 STILL 160 | 279 | TINNITUS |134
230 RN 53 | 255 STOOL 711 | 280 TIRED 217
231 RT 71 | 256 STREAK 25 | 281 TO 218
SUBSTERNA
232 R'T 453 | 257 L 81 | 282 TOE 22
233 SCANTY 141 | 258 SUDDEN 33 | 283 TOLD 28
SWALLOWI
234 |SENSATION | 65 | 259 NG 44 | 284 | TRANSFER | 30
235 SEROUS 29 | 260 | SWEATING | 190 | 285 TREMOR 264
236 | SEVERAL | 536 | 261 | SWELLING | 60 | 286 ULCER 44
237 SEVERE 177 | 262 | SYMPTOM | 31 | 287 UP 51
238 | SHOULDER | 48 | 263 | SYNCOPE 32 | 288 UPPER 57
239 | SINCE | 72 | 264 | TAKING | 29 | 289 URI 95
240 SIZE 120 | 265 TARRY 291 | 290 URINARY |132
241 SKIN 102 | 266 TASTE 43 | 291 URINE 120
242 SLEEP 78 | 267 | TEMPERAL | 41 | 292 VERTIGO 50
TENDERNES
243 SLEEPY 37 | 268 S 182 | 293 VISION 63
244 SLIGHT 22 | 269 THAN 23 | 294 VOIDING 96
245 | SNEEZING | 239 | 270 THE 309 | 295 | VOMITING |296
246 SO 22 | 271 THIRST 155 | 296 WAKED 21
247 SOB 524 | 272 THIS 55 | 297 | WALKING 21
248 SOFT 39 | 273 THROAT 982 | 298 WATERY 229
249 SOME 147 | 274 | THYROID 57 | 299 WEAK 23
250 SORE 252 | 275 TIGHT 754 | 300 | WEAKNESS | 95
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4-5 (5)
301 WEEK 107 | 305 WHEN 245 | 309 WITHOUT 86
302 WEEKS 90 | 306 WHILE 63 | 310 YEAR 39
303 WEIGHT 108 | 307 WHITISH 100 | 311 YEARS 95
304 | WHEEZING | 592 | 308 WITH 2008 | 312 | YELLOWED 48
4-5
301 " WEEK” 311
"YEARS’ 312
4-6
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4-6

0029875

36204 52 99167,308176
1274551

36204, 14 44275309 49260, 177
1698475

36204, 14 44275309 49260, 177
0007896

36 38
1007845

36,191193,207, 87 44275249
1335487

38
1235526 38
1097854

186305, 36
1200092

156 1205,311 7
0204096

36 38

Apriori
0.1% Large
Item Sets 62 Large Item Sets 4-7

6 0



4-7 Large Item Sets

52 116 252 304 205 44

(13.5%) (2.4%) (1.3%) (0.9%) (1.1%)

177 275 160 210 205 84

(10.6%) (2.2%) (1.3%) (0.9%) (1.4%)

36 64 247 76 205 273
(9.9%) (2.1%) (1.2%) (0.9%) (1.0%)

205 173 56 23 205 1

(6.7%) (2.0%) (1.2%) (0.9%) (0.9%)

308 255 144 265 308 253
(5.9%) (1.8%) (1.1%) (0.9%) (2.2%)

204 14 132 52 177 99 236
(5.5%) (1.8%) (1.1%) (1.2%) (1.5%)

99 236 105 52 308 99 56

(4.9%) (1.6%) (1.1%) (4.0%) (1.0%)

44 176 145 52 99 44 275
(4.7%) (1.5%) (1.0%) (1.4%) (2.0%)

253 207 215 52 253 44 14

(4.2%) (1.5%) (1.0%) (2.4%) (1.7%)

93 1 156 52 273 275 14

(3.7%) (1.5%) (1.0%) (0.9%) (1.4%)

38 65 270 177 93 52 308 253
(3.1%) (1.4%) (0.9%) (2.3%) (2.0%)

84 227 112 36 204 44 275 14
(2.8%) (1.3%) (0.9%) (5.3%) (1.4%)

273 11

(2.8%) (1.3%)

6 1




ICD-9

C4.5

ICD-9
Large Item Sets
ICD-9
1 O 1
C4.5
4-8
ICD-9

6 2



4-8

112

207

2)
6
I
I
|
I
I
I
|
I
I
I
I
I
I
|

(242.0/ 16

0:
255 0:
105

250
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Apriori Large
[tem Sets

C4.5

Apriori C4.5

COUGH BP NO PAIN
COUGH PAIN
BP
NO
NO NO FEVER NO COUGH

YESTERDAY .....
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1. Apriori C4.5

Apriori C4.5
Duspataline
Gascon Apriori C4.5
2.
3.
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Has Little Fever Cough with Little Sputum ......

Fuzzy

150.1 150.2 150.3......

150
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