


2001 12



2001 12
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2002 1
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4)
5)
6)

1)
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1>
2>
3>
4>
5>

1>
2>
3>
4>
5>
6>
7>
8>
9>
10>
11>
12>
13>
14>
15>
16>
17>
18>
19>

BMI

logistic

CART

BMI
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45
45
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, 1 10,300
5,188
, BMI 185 1,180 BMI 185
23 3172 4,352

(Cross-validation)

CHAID, C45, CART

, CART

, 5,188 (BMI 185 )
22.74% , (BMI 25 )

6.96% . 152

1.15

- viii -



168
, 052
‘ ? ‘ 1 1.14
, CART ; ,
, 80%
, 42.9%
27.5%

- X -



1999
7342
, 2.7%, 05%
18.8%, 34%
( , 1999).
97 3 8,100
97 275% 98
26.5%, 14.8% 97  118% 98
12.1% 30.3%
' 5.0% 97  14%, 98
15% 3 4 ( , 2000, 1).
: 100 09 ’
90% , 80%
( , 1999).
( , 1999).
( , 1999),

(Behrman, 1995)



(WHO, 1992).

1984, : 1985, : 1994)

(2001)



, CHAID, C45, CART



7342
, 2.7%, 0.5%
18.8%, 3.4%

( , 1999).
97 3
97
26.5%, 14.8%
12.1% 30.3%
' 5.0%
15% 3 4 (
1998
68.7%, 5.1%, 23.9%, 2.4%
, , , 10-19
10
( , 2001).

97

1999
8,100
27 5% 98
11.8% 98
97  14%, 98
, 2000. 1).
, 65



1984, : 1994) ,

2)
‘ 100 09
90% , 80%
( , 1999).
( , 1999).
( , 1999),

(Behrman, 1995)



914% ,

, 2001), 20 ;

( , 2001).
, (2001)

1999 Swenne
, QTc

(Rikimaru, 1998) : :



(Paricio, 1998) :

(Zaman, 1998)

(Borowiz, 1996),

(Katzman, 1997).

(Herzog, 1997)

(M artinchik,
1997), WHO(1998)

(WHO,
1992).



(

, 1999).

(process)

, 1999).

(2001)
(Credit Scoring)
(2000)



Automatic Interaction Detection)
: CHAID
C5.0

(2,000)
234,224

(

, Chae(2,000)

(Health outcome)

CHIAD (Chi-squared

C5.0(a variant of 4.5)

, 1999).

(Association rule)



(cluster)

(neurophysiology)

(prediction) (nonlinear

models)

(hidden units)

(combination) ( :

1999). ,

( , 1999).

- 10 -



( , 1999).

(1) CHAID (Chi-squared Automatic Interaction Detection)

1975 JA Hadrian
1963 JA Morgan N.A Souquist
AID : CHAID

CHAID C45, CART

CHAID

CHAID

CHAID ( , 2000).

- 11 -



(2) C4.5

C45 , J Ross Quinlan
ID3(Iterative Dichotomize 3) 1986
C45 ID3
- 2 PMIog(P[))
(
2000).

(3) CART ( Classification and Regression Trees)

CART
1984 L. Breiman
(machine-learning)

CART

CART

- 12 -



(leaf - node)

( , 2000).

(Guogiang, 1999).

(Hongkyufo, 1996).

(Resubstitution M ethod) (Apparent Error Rate)
Unbias
(Cross- Validation Method),
(Jackknife M ethod), (Bootstrap M ethod)
( , 1999).
2
(analysis sample, train sample)
(split- sample) ( , 2000).
(validation sample)

(Kun, 1999).

- 13 -



60 40, 725 (
, 2000).
(Resubstitution method)
(Stone, M. 1974)
(Geisser, S. 1975)

( , 2000).
4)
(one-side
purity) PRIM (Patient Rule Induction M ethod) ( , 2001).

) (hyper cube)

Friedman Fisher(1997)

(Peeling process)

Friedman Fisher PRIM

(segmentation rule) ( :

2001).

- 14 -



Frequency, X?

A ssodiation rule

—>
—>

Simple Logistic Regression CHAID, C45,/CART, Logistic Regression




24 1 10,300
) . . 14
1 5,188 BMI 185
1,180 BMI 185 23 3,172
4,352 : (Train set) 3,264 (75%),

(Validation set) 1,088 (25%)

Train set
n=3,264
Validation set
n=1088

n=>5,188

- 16 -



2,000 24

14

1999) |

(1)

(source data)

(2) (Transformation)

- 17 -

61

24

10,300

5,188

17



(replace),

(update), (scoring), default
‘0” 41’
(redefine), (reformat), (rename)
4

BMI (m)

2)
24 1 10,300
14 1 5,188
(M odification) BMI 185

- 18 -



BMI

1,180 BMI 185 23
4352
(descritive statistics)
( 11).
(1)
BMI = (m)2
, BMI 185 , 185
( 1).
< 1> BMI
BMI (WHO)
185
185 23
23 25
25 30
30

- 19 -

3,172

23



(2)

negative, trace(x ), one positive(+), two positve(++),
three positve(+++) : (negative), (+, ++,

+++)

negative, trace(x ), one

- 20 -



positive(+), two positve(++), three positve(+++) :
(negative),

++, ++4)

12g/dl ;

126mg% ,

, 250mg%

X -ray

- 21 -



IMF

o

(4)

IM F

- 22 -

IMF

10

10



(5)

- 23 -



1

, 1999)

- 24 -



5 -15
25% ‘ ', 50% ‘
75% ‘ 76 100% ‘ ’
cronbach a 0.81
< 2>
( )
10.2 110
- 50 - 150 50 - 150
%% ) 50 - 80 50 - 90
50% () 8.1 - 100 91 - 110
75% ( ) 10.1 - 120 11.1 - 130
100% () 12.1 - 150 131 - 150
10 ( ) :
4 1
10 40
25% ‘ ', 50% ' T5%



', 76

3>

100%

cronbach a 0.81

25.2 256
130 - 350 100 - 370
25% ( ) 130 - 230 100 - 230
50% ( ) 28.1- 250 231 - 260
75% ( ) 25.1 - 280 26.1 - 285
100% ( ) 28.1 - 350 286 - 370
( ) : : :
, 9
25%
', 50% ", 75% ‘ 76 100%
cronbach a 0.79

26 -

36



4>

209 222
- 90 - 350 90 - 360

25% ( ) 90 - 180 90 - 190
50% ( ) 18.1 - 210 19.1 - 220
75% ( ) 211 - 240 221 - 250
100% ( ) 241 - 350 25.1 - 360

1) , X2

2)

3) , Oross-vdidation

Logistic 3
CHAID, C45, CART
4) CART
5)

- 27 -



(1) Logistic

(2)

CHAID

(3)

(Decision tree)

(A ssociation rule)

, 1999).

- 28 -

, CART, C45,



(cross-validation) :

3:1 5

SAS 8.1 SAS

Enterprise minor 4.0

- 29 -



1)
24 10,300
14 1 5,188 , BMI
185 1,180 BMI 185 23
3,172 4352
5,188 22.74%
27.94%, 21.05%
( 5)
< 5> BMI
BMI BMI (%) (%) (%)
185 356 (27.94) 824  (21.05) 1,180 (22.74)
185 23 699 (54.87) 2473 (63.18) 3,172 (61.14)
23.0 25 93 ( 7.30) 382 (9.76) 475 ( 9.16)
1 25.0 30 101 (793 202 ( 5.16) 303 (5.84)
2 30.0 25 (196) 33 (084 58 ( 112)
1,274  (100.0) 3914  (100.0) 5,188 (100.0)

30 -



4352
( 6).
< 6> *
X2 -vdue P-vdue
(%) (%)
356  (33.74) 699  (66.26)
824 (2499) 2473 (7501) 3097 <001
1,180 (27.11) 3,172 (72.89)
17 (2267) 58  (77.33)
324  (2543) 950 (7457)
8 (20.00) 32  (80.00) 0.86 0.830
174 (25.04) 521 (74.96)
523 (25.10) 1561 (74.90)
36 (32.73) 74 (67.27)
402 (25.69) 1,163 (74.31)
9 (3750) 15 (6250) 9.80 0.020
70 (20.29) 275 (79.71)
517 (25.29) 1527 (74.71)
229  (27.23) 612 (72.77)
63 (22.26) 220 (77.74)
3.69 0.296
68 (2353) 221 (76.47)
187 (24.64) 572  (75.36)
547 (25.18) 1625 (74.82)

31 -



26.94%, 73.06% :
38.24%), 61.76% . X-RAY
26.69%), 73.31% :
38.32%), 61.68%
( 7).



7>

X2 -vdue P-vaue
(%) (%)
1,154 (26.94) 3,130 (73.06)
26 (38.24) 42 (61.76) 432 0.037
1,180 (27.11) 3,172 (72.89)
1,142 (26.94) 3,097 (73.06)
38 (33.63) 75 (66.37) 249 0.114
1,180 (27.11) 3172 (72.89)
1,163 (27.12) 3,126 (72.88)
17  (26.98) 46  (73.02) 0.00 0.981
1,180 (27.11) 3172 (72.89)
1,179 (27.12) 3,169 (72.88)
. 1 (25.00) 3 (75.00) 0.00 0.920
1,180 (27.11) 3,172 (72.89)
1,177 (27.20) 315 (72.80)
3 (12.50) 21 (87.50) 2.60 0.100
1,180 (27.11) 3,172 (72.89)
1,123 ( 1.12) 3,084 (73.27)
* %k 3 (27.27) 8 (72.73) 0.00 0.967
1,126 (26.73) 3,092 (73.27)
1,123 (26.69) 3,084 (73.31)
41 (38.32) 66 (61.68)
7.15 0.007
1,164 (26.98) 3,150 (73.02)
86 (28.01) 221 (71.99)
349 (2496) 1,049 (75.04)
2.04 0.359
50 (22.73) 170 (77.27)
485 (25.19) 1440 (7481)

- 33 -



X2 -vdue P-value
(%) (%)
825 (28.35) 2,085 (71.65)
355 (24.62) 1087 (75.38) 6.79 0.009
1,180  (27.11) 3172 (3172
912  (2845) 2,204 (7155)
268 (23.45) 875 (76.55) 1177 0.008
1,180 (27.12) 3,172 (72.89)
1,040 (27 .45) 2,749 (7255)
140 (24.96) 421 (75.04) 2.28 0510
1,180 (27.12) 3,172 (72.89)
1,113 (27.61) 2918 (72.39)
67 (20.87) 254 (79.13) 6.83 0.009
1,180 (27.12) 3,172 (72.89)
1,089 (27.35) 2892 (72.65)
91 (2453) 280 (7547) 1.37 0.241
1 1,180 (27.12) 3,172 (72.89)
* %
1004  (27.23) 2683 (72.77)
176 (26.55) 487 (73.45) 0.87 0.830
1,180 (27.12) 3,172 (72.89)
1092  (2753) 2874 (7247)
88 (22.80) 208 (77.20) 3.99 0.045
1,180  (27.11) 3,172 (72.89)
1152  (2732) 3064 (7268)
28 (20.59) 108 (7941) 3.02 0.080
1,180 (27.11) 3,172 (72.89)
1,173 (27.10) 3,155 (72.90) 0.05 0.820
7 (29.7) 17  (70.83)
1,180 (27.12) 3,172 (72.89)
1,149 (27 40) 3045 (72.60) 465 0.030
31 (19.62) 127 (80.38)
1,180 (27.12) 3,172 (72.89)
*
* %
*** Eisher

34 -



IMF

8).
8> *
X2 -vaue P-vaue
(%) (%)
IMF 195 (26.21) 549  (73.79)
294 (24.06) 928  (75.94)
2.72 0.255
53 (29.12) 129 (70.88)
542 (25.23) 1606  (74.77)
130 (2559) 378  (7441)
403 (25.22) 1195 (74.78)
0.12 0.938
11 (2750) 29 (7250)
544 (2535) 1602 (74.65)

35 -



27.40% 72.60%
17.83%, 82.17%
( 9).

- 36 -



P-vdue
(%) (%) X2 -vaue
629 (2587) 1802 (74.13)
551 (28.68) 1370 (7132
4.28 0.030
1,180 (27.11) 3,172 (72.89)
476 (27.09) 1,281 (7291)
704 (27.13) 1891 (7287) 000 0970
1,180 (27.11) 3,172 (72.89)
413 (24.79) 1,253 (75.22)
33  (30.28) 76 (69.72)
555 0.135
40 (28.99) 98 (7101
487  (2544) 1427  (7456)
380 (25.80) 1093 (74.20)
9% (27.12) 258  (72.88)
7 (2188) 25 (78.13) 114 0766
483 (26.01) 1376  (73.99)
1,172 (27.10) 3,153 (72.90)
8 (2963) 19 (70.37) 0.08 0.768
1,180 (27.12) 3,172 (72.89)
1,166 (27.18) 3,124 (72.82)
14 (2295) 47  (77.05) 091 0632
1,180 (27.11) 3,172 (72.89)
1,157 (2740) 3066 (72.60)
23 (17.83) 106 (82.17) 579  0.016
1,180 (27.11) 3,172 (72.89)
s 1175 (27.12) 3,57 (72.88)
5 (25.00) 15 (75.00) 0.04 0.831
1,180 (27.11) 3,172 (72.89)
1,173 (27.17) 3,144 (72.83)
7  (20.00) 28  (80.00) 0.90 0.341
1,180 (27.11) 3,172 (72.89)
1,141 (27.25) 3,046 (72.75)
39 (23.64) 126 (76.36) 104 0.305
1,180 (27.11) 3,72 (72.89)

37 -



< 9> < > *
P-vaue
(%) (%) X2 -vaue
1,179 (27.16) 3,162 (72.84)
1 (909) 10 (9091 181  0.178
1,180 (27.11) 3,172  (72.89)
. 1,136  (26.10) 3060 (7293)
43 (28.67) 107 (71.33) 051 0.771
1,179 (27.12) 3,167 (72.89)
377 (2454) 1159  (75.46)
140 (2800) 360 (72.00)
244 0.24
20 (2437) 90  (7563)
546 (2534) 1609  (74.66)
89 (24.79) 270 (75.21)
147 (2795) 3719 (7205)
1Bl (2298) 439 (7702
3.62 0.304
169 (2515 503 (74.85)
53 (2520) 1591  (74.80)
144  (26.92) 391 (73.08)
131 (2449) 404 (7551)
143 (24.24) 447 (75.76)
1.28 0.730
109 (2494) 328  (75.06)
527 (25.15) 1570 (74.87)
129 (26.93) 350 (73.07)
145 (2751 382 (7249
105 (25.18) 312 (7482) 338 033
145 (23200 480 (7680)
524 (2559) 1524  (7441)

*
* %

*** Fisher

38 -



152
052

1.28

154

¢

39 -

1.14

10).

145



10> logistic

Paarge Qdds . B wad
Edimae raio oS cofidece limtis

() 021 152 <001  131-177
() ( ) 0.09 113 0470 064-2.01
() ( ) -045 052 0003 032-084
( ) 0.14 114 0050 091-143
( ) -001 113 0830  087-197
( ) 0.25 168 0030  0.36-097
( ) 0.26 170  0.000 1.14-253
( ) 0.18 144  0.000 1.09- 1.90
() 0.12 128 0040 1.00- 1.64
() 0.18 145 0080  095-2.20
() 021 154 0030 1.03-2.30
() 0.07 115 0030 1.00- 131
() () 0.27 173 0010 1.10-2.74
( ) -0.02 098 0830  073-131
( ) 0.06 122 0460  092-160
( ) -0.08 074 039  050-1.09




Logistic regression

(CHAID, C45, CART)

1)
( 11).
11>
BMI
/
/ /
/ /
/
X- Ray
1
/
I,
* I
* I
* I

2,3, 4

- 41 -



05 3

Default

2)
3)

4) Data

+ 100

Tree

- 42 -

(

(Subtree)

( , 1998).

, 1998),

Tree

, Cross-validation



3) Cross-validation

(Cross-validation test)

4,352 5% (Train), 25%
(Validation) Sampling 3
(Acuracy ratio), (Sensitivity), (Specificity)
1 : 5
3 ( 12).
< 12>
_( = 1n =1 + ( =2n =2)
_ ( = 1In =1)
( =1
_ ( = 2n =2)
( =2)

, (Accuracy ratio)
: (Sensitivity)
: (Specificity)

- 43 -



5 Cross-validation
( 12, 13, 14, 15, 16).
CART
CHAID : CART
15). CART
Logistic regression
13>
Logistic
CHAID C45 CART .
regression
set 1 8539 8686 8520 8686 8542 8713 7679 7877
set 2 8597 8465 8560 8460 8618 8465 7801 75.46
set 3 85.29 8732 8520 8732 8511 8741 7743 7758
set 4 8560 8493 8637 8637 8621 8624 7795 75.83
set 5 8631 8502 86.15 8474 8640 8511 77.46 76.94
8571 8576 8570 8598 8586 8611 7753 76.92

- 44 -



14>

Logistic
CHAID C45 CART .
regression

set 1 6858 7329 6892 7363 6903 7329 2207 2302
set 2 7032 6815 7136 6943 7102 6879 2379 2284
set 3 6892 7363 6745 7192 6836 7329 2410 2472
set 4 7027 6987 6993 6821 6925 6854 2672 2475
set 5 6937 6951 6937 6852 6903 6820 2189 2385
6949 7089 6941 7034 6934 7053 2371 2384
15>
Logistic
CHAID ca5 CART :
regression
set 1 9167 9183 9129 9171 9154 9221 9710 97.16
set 2 9162 9134 9074 9083 9166 9109 9558 9752
set 3 9141 9234 9184 9296 9137 9259 9735 9745
set 4 9124 9071 9241 9173 9246 9173 9953 9751
set 5 9251 9106 9230 9106 9276 9170 9719 97.20
9169 9146 9172 9166 9196 9186 9735 9737
16>
CHAID c45 CART Logistic
regression

8.71 8576 8570 8598 8586 86.11 7753 76.92
6949 7089 6941 7034 6934 7053 2371 2384
9169 9146 9172 9166 919 918 9735 97.37




3. CART

Cross-validation CART
CART

(Train set) 3,264 (75%),
(Validation set) 1,088 (25%)

( , 2000).

2 ( 3, 4, 5).

- 46 -



0%
505k g

43 5kg
0%

3).

157 .5cm

161.5cm

79.9%

- 47 -

1 2 154.5¢cm
81.1% , 43 5kg
46.5kg 100%
47 5kg
161.5cm 46.5kg
, 50.5kg 11.9%



<1615 >=1615

<1575 >=1575

<435 >=435




- 49 -

4, 5).



- 50 -



- 51 -



4,352 3 1 (train set) (validation set)

3,264 896 2745%( base line gain %) (
4). 770 334% 2,486
25.6%
35.2%
19.8%
58.8% 34.6%
22.2%
0%
31.6% 14.0%
36.4% 0%
80% ,
28.6%
36.4%
25.2% ( 5).
25.8% 19.2%
23.4% 16.0%
42.9% 20.0%

: (Segmentation)

, 17



17 CART

Leaf Node Analysis

Cumulative analysis

I;\lej Node Node Resp Resp Gain Index Node Node Resp Resp Gain Index
: % n % % % n % n % % %
3 5 015 4 045 8000 2914 5 015 4 045 80 2914
2 17 052 10 112 5882 2143 22 067 14 156 636 2318
9 14 043 6 067 4286 151.1 36 11 20 223 556 2024
12 88 27 32 357 3636 1325 124 38 52 58 419 1528
1 670 205 232 259 3463 1262 794 2433 284 317 358 1303
4 28 086 8 089 2857 1041 822 2518 292 3259 3HB5 1294
8 2179 668 562 627 2579 9395 3001 9194 854 9531 285 1037
10 80 245 16 179 20 7286 3081 9439 870 97.1 282 1029
11 125 383 20 223 16 5829 3206 9822 890 99.33 278 101.1
6 43 132 6 067 1395 5082 3249 9954 89 100 276 1005
5 5 015 0 0 0 0 3254 9969 896 100 275 1003
7 10 031 0 0 0 0 3264 100 896 100 275 100
< 17> Gain (%) /
Index (%)
/ Index (%)
gain% index% : 3
gain 80% , index 291.44%
27.45% (baseline gain %)
3 80.0%(gain %) 80% gain%
2745%  baseline gain% index % 291.44% (
291 )



2

gain%  58.82% index 214.28% ( 2.14 )
9
gain
42.86%, index 151.14% . 3 2 9 index
202.4% 1.1% , response% 2.23%
4 12
gain 36.36%, index 132.46%
5 1 : ,
gain 34.63%, index 126.16%
4 3 , 2
, 9 , 12
4 gain %  4194% index%  152.79%

( 18)

< 18>
(n)
"% =
Resp(n)=
Reyp: (%) =

Gain (%)

Index (%) =




4. (A ssociation rule)

1,000

5) . (Support)
6)
(Confidence)

Liftyd 1 1

25
( 21).

5) Pr(An B)YN
6) Pr(An BYP(A)
7) Pr(An B)Pr(A)Pr(B)

- 55 -



< 19> (A'ssociation rule)

Confidence Support Lift Count Rule
100 1053 155 285 & & ==>
100 757 155 205 & & ==>
100 5.73 155 155 & & ==>
100 5.04 155 137 & ==>
99.67 1142 154 309 & =>
9954 8.17 154 221 & & =>
9941 6.28 154 170 & & 1 =>
99.31 5.36 153 145 & & ==>
99.27 5.02 153 136 & & ==>
99.19 9.13 153 247 & & =>
99.09 1626 153 440 & ==>
99.04 1541 153 417 & & ==>
98.58 7.72 152 209 & & =>
98.56 10.12 152 274 & =>
98.45 7.06 152 191 & & =>
98.32 8.68 152 235 & & ==>
98.15 591 145 160 & & =
98.14 5.87 152 159 & & =>
9753 5.84 144 158 &1 & =
97.42 6.98 144 189 & =
97.40 554 144 150 =
97.38 6.87 144 186 &1 =
97.27 9.24 144 250 =>
97.00 5.98 143 162 ==>
96.96 8.28 143 224 & =>




10.53% ,

100%
5.04% ,

11.42% ;

99.67%
309 (99.67%)
15.41% , 99.04%
Gain Index ,
, Gain

%l

155

100%

309

Response



(Rikimaru, 1998)
1.13
(P value 0.88).
CART

052
Paricio(1998) : :

25

WHO(1998) °

’

- B8 -



(P=0.00)

( , 1997),

24%

(2001)

, 1998
68.7%), 5.1%, 23.9%,

- 59 -



( , 2001). WHO

,  Friedman

M ethod)

Buja

Fisher

- 60 -

BMI

lee(1999)
(One side purity)

PRIM (Patient Rule

175

Induction



Sample size,

(quality)

(

, 2001).

- 61 -

14



, (BMI 185
22.74% ,
6.96%

152 , 115

1.68

052
’ 114

- 62 -

)

(BMI 25

17

5,188
)



’ ’ ( 'BMl 185 )
-BM| 185 23 )

(miss classification)

- B3 -
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ABSTRACT

Applying Data Mining Techniques

to Promote the Health of Underweight Adolescents

Shin, Sun mi
Dept. of Nursing
The Graduate School

Yonsei University

The purpose of this paper is to describe genera characteristics of underweight
adolescents and to search for ways to promote the hedth of underweight adolescents
through assessing health related factors by using data mining techniques.

The first study made a data mart of 5188 adolescents, who had answered
questionnaires well among 10,300 10th grade students in Seoul, 2000.

The second study sampled (n=4352) 1,180 underweight(BMI <185) and 3,172
average weight(185<=BMI<23) adolescents, and investigated the differences between
two groups by frequency, chi-square, and simple logistic regression analysis for general
characteristics. Related variables derived from previous step and risk factors known by
previous overseas studies were input in a decision tree and an association rule of SAS
E- Miner.

Further more, to find the most suitable and predictable model, CHAID, CA5,
CART, and logistic regression model were assessed through a cross-validation method.
The most predictable model was CART.

The results of the study were as follows:
Underweight adolescents(BMI<185) consisted of 2274% of the 5,188, and the
obese adolescents(BMI>=25) only consisted of 6.96% of the 5/183. Surprisingly from

these numbers, the obese adolescents currently have more medica interest than the
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underweight adolescents.

In simple logistic regression which has target variables of underweight to normal
weight adolescents, the odds ratio of male high schoo students was 152 times over
the females, and the odds ratio in the living region south of the Han-river was 1.15
times over the north. Scoliosis odds ratio was 1.7 times over non-scoliosis, and odds
ratio of urine sugar positive cases was 168 times over the negative cases. In
demographics, however, the odds ratio of a student's mother's education as a university
graduate was 052 times over dementary graduates. Odds ratio of christians was 1.14
times over non-christians.

In decision tree analysis by CART mode, there was a classification tree formated
by gender, religion, living region, scaliosis, and neonatal weight as risk factors. It was
the same as genera statistics except for neonatal weight. However, there were more
detailed classification characteristics in low body weight adolescents through each leaf.
Underweight adolescents were 100% in males, without religion, living south of the
Han-river, low or normal neonatal weight, and with a mother's education of eementary
graduate or below.

Findly in frequency, the underweight rate was higher south of the Han-river
than on the northern side; but in association rule, associated variables with high support
rate and confidence rate were females, north of the Han-river, and scadliosis.

Therefore, approaches for health promation of underweight adolescents is not only
intervention of physical health, but also the education of proper weight perception to
prevent low birth weight and underweight adolescents because a mother's education and
child's low birth weight are related to underweight adolescents. In conclusion, we
suggest to select these target groups: females, students who are north of the Han-river

in Seoul, and adolescents with scaliosis.

Key words : underweight, data mining, heath promotion
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