Study on Development of Classification Model and

Implementation for Diagnosis System of Sasang Constitution

Soo Gyun Beum - Mi Ran Jeon' - Am Suk Oh’
Dept. of Multimedia Engineering, TongMyong University

E-mail : sgbeum@korea.com, 1kj7880@paran.com, asoh@tu.ac.kr

T =TollME AR EFHAAL BEAE o185t AA AL AGE w) Ao JYEZ F
AZI7T S AREAR REREE NwEy] 9jste] dolerlelye] F —E%ﬂ‘ﬁﬂ WEEY
{discriminant analysis), 2]ARZ27 1} (decision tree analysis), 417" 4 (neural network analysis),
2 A€ 3 784 (logistic regression analysis), -3 %4(clustering analysis) 5 T} EERARH

= o] g9t

AT 2R Mud uwsl $5se, B3 RATAS QA olssa A9E + A9
T N i FREARY AP RS Ao
A RREFE ARET, T RFRYS AT AN AvA2DL FHGAG

ABSTRACT

In this thesis, in order to develop a new classification model of Sasang Constitutional medical types,
which is helpful for improving the accuracy of diagnosis of medical types, various data-mining classification
models such as discriminant analysis, decision trees analysis, neural networks analysis, logistics regression
analysis, clustering analysis which are main classification methods were applied to the questionnaires of
medical type classification. In this manner, a model which scientifically classifies constitutional medical types
in the ficld of Sasang Constitutional Medicine, one of a traditional Korean medicine, has been developed.
Also, the above-mentioned analysis models were systematically compared and analyzed.

In this study, a classification of Sasang constitutional medical types was developed based on the
discriminate analysis model and decision trees analysis model of which accuracy is relatively high, of which
analysis procedure is easy to understand and to explain and which are easy to implement. Also, a diagnosis
system of Sasang constitution was implemented applying the two analysis models.

Agie
APEAR, AQA 2, dolertoly, BARA, oA AH TR A
LA 2 ARG $rAe e QadlseRy @
9o BowNE AdATe] voldT AuAd we
ARSI sl AT HAF 188099 B BATE AZIET glew, ol ol ge 3Ea| ¢
HOE17], 189038 IS ARE el B el dRom Aawe AuNE dao we
- O

gke} g Rololth AMFAAYSelNE Q7o) Ade  ATEHIE FES) AXNEHD ATHI0L B AFAE
ABA, VBN, KBEA, dlaie mgoz ’/JjﬁéhL S AVEAEE ERel7] Sstd AF dRE rlaAds
em17], 4 A4 E/%ﬂ e} WEFER, AmAK, 2 ARS e, AR Add AEAE )89
OYELE, IR 2 ARSI #hik 5o gle] xpe] WS AFOE AN AlAE AL uw3E F{12]
7b Aicka §}er[12]. ojgA gejtME Algel A 1 Slafafelnt. 2 ol Az F[8)% oA F15]

O I

2& AR ol o) we Amgue Yol sed £ AA¥R ARE BEEYE vsol AdARR
olg ALAIgslgolet B, WA TS PR, DA AR 2GR

- 155 -



A=Y PR T4 2008 A5HR 2 £§ &)

S WEREI) w2 FYE AA: § 48R
9 NHEE Folua HEAe HAAAL sy
APEA DR FAAADQSCCE  Mitate]  AMg-stm
TH,16]. -

QSCCllE A7 Hud AEA] Adold: gel=
A7 AR2H9], 2023% F=Fo|etAT YT A}
AN FEATANL QSCClol: BYslg
wEHo] gu AAAG FFgo] Yu Arnng 4
A7} Zke 98 A EAE Qe SAROE A
EY AFAd=2aY sy 2a4e] dREgiL,
2003 I FTAT AR AMFAA S PR
AgARdgE2aY Ade FEes AT7se 2005
d oate] ARH 4AE AFR she YAE HA7
W29} @ae] FEA LAE 9F2 d= IS A
AHEAE BEATH11,14.

a2y YA 4x AeEadl HEE e v
¢ v dAe 22 Aot ARAve ¢4
oldA A&t HstA 9T £ Yu AR
EFEEY Mid AMAE Az o] g
T gk »

gt B dfdre g sard A2
Ag3el A AL AAIAGHEAE o) g3t APA)
AL A W A ¥R PP 9% A}
A EREEE Mdstn A ABAARS
T APIAE BREY ARe A5 dolgnto]
9o ggd Fo ERVIMEN HEAEE o)g3ld
APEAE BREAC HEAZ F, o]E 2¥ S AAF
o8 Hu Grigth a3 APIAE A 2w A
48 EREFE ALl o8 stz AR 2
SAEE S 78 gtk

B eRdMe Hud £§9 AgEs ¢
AL HA olsfetn BHE 5 9
olg WERENE YT A AR
AR EFREE ALy 5 EF
AR AGA2EE FHIAT B A
s} ol 182 HTRE RF3le] AlRFoln te
S 20N AVFA A S BT 4+ YEE Al 7
At} o7IA B vole AMgARete) BAA
< EUE BR3AT o8 oFAMEA 374 A%
& $1718Kweb-based) Felo]NE/ M ¥ (client/server)
TE9 §Hcz FHEdE

I>
oftt
rlo tlo
£

I AIAHE BREE

u

AR ¥(discriminant  analysis model), JAMARFVRE
M Z¥(decision tree analysis model), A1AFEARZY
(neural network analysis model), ZA|XEIARHR
¥ (logistic regression analysis model), THEXTH
(clustering analysis model) 3 #& Ujks 7
HED ST ATAT AR TN A
o FAE AAHEAE o83 HRARE 0|43l
AVEAE EREA AGAT T, o8 ZYo T B
&€ AAHCE v Prig)

2.1 A7

B ApdA AMSSE AMIRIAERHAL AEAE
AHAN} 117) 35 FA APEAAE Bdekes A
SHE AEL F 29/) FFo2A 3x] HEAE F
A=} Slrh11,14].

2 aFdA Agshe wloHe 9 gejdu st
107) RE&FEoN AgE e /s F 2 3
Ao} APFAAR T2 RE AAAAE Wy H4E 4
T ol APIAE HEE AR T F FAe] ANF
o2 3450 Ao 97 Al 264198 WY E
31 ok o] Fo g A o) AE go) e B
10958 AT 253282 £ Helest 97 thie]
o}, 25320l tiEk APFAAE EXE ¥ 19 2ok

I

g ofN

E L AMAHEY 21

HE | &% | 8 | &5 | 34
gz 4 59 809 928 736 2,532
% 233 | 3195 | 3665 | 2907 100 -

olith WEPFE AA BE 253274 FHE3 AR
© X 29 2oy, FEF&(accuracy)o] 65.68%, 2F
F&(error rate)o] 34.32%F Vel 1Py AEF
&% AZEZ AW gL seun, 259
69.84%, B1S< 66.92%, £¥Q 5896%2 €22 A
VebstoH, AMFAE SRR s 58] HE
#HE) B 54E AL ASE ¢ F U V@
o AAJGA AR L P o
e AT v B AN 735
I EANAE A% oicte] 2 £

F 2 BEHEHEYY ALY EFHE <EF/%>

HE | &% | s | 2% | @4
LEFE 8 332 307 22 869
(error rate) 13.56 41.04 33.08 30.16 34.32
AELAg 51 477 621 514 1,663
(accuracy) 86.44 58.96 66.92 69.84 65.68

222 GBIV EHEY

£ HoMe NRAEAITEARES AY A ¥,
AP A EFEE doMith B ATdMe 9ArE
AU EARYe Lu2ld: F  CART(dassification
and regression trees) ¥ FEFE L&At EAE
(split criterion)& #-%. == (parent node)oll A 254, &
A7t (stopping rule)> 4] =E(child node)lXe
58S ARSI VT2 Zo|(depth of tree)= 1007
2 ARt a28la 72 F(dassification error)E
A & AB@Eskel =AY FHIE FE7H

- 156 -



AArA A BEas] sju gl 111‘;_}/\_/_\_Eﬂo & of 1@,@

AA EREY Ad 2 aa~de 79 T

induction rule)& 7}A U= 7FA(branch)s= 7FAIA F 5 RXAEHIAEMDEH MY BEEE8<TH/%>

I -

7|(pruning)&tHthCART ¢1el&e A4s oaad . . -

URE AARYE 250290 H4F Ad= ¥ 39 2 _ de | 49 | A5 | & | WA

ot HRle A A AR gE YREL SEFE 17 424 66 287 794
= (error rate) 28.81 5241 711 38.99 31.36

7200%, Q32F-&0] 2800%= Wehton, BlPAdS A FEERY © | 385 | se2 | M9 | 1,738

A A Aol HalME BETARYRY YRGS (accuracy) 7119 47.59 92.89 61.01 68.64

of Hlad A Jeiygdh agjn JEFEL AP

AEEE Y2 0%2 AERUFREARE H Lo N

oI H1S HH BET 5 e Aom ey 220 THEARE ] _

\:}. _ja]j_ Eﬁ%cd 80.49% A<kl 70.70% ALo) E AeMet 22 *]’ﬂ'ﬂ]é%%%‘?% 7]]*32{%L o

68.48%2] €02 A Ul = T3 At A= vy 240 Sl AFgE

£ w9 #oR FEAI S(partitioning) AAE w

E 3 AMZYLREMZH HAY ERE<TH %

0¥ | 29 [ @e [ x& | @A
EFE 59 237 181 232 709
(error rate) 100.00 29.30 19.51 3152 28.00
BEFE 0 572 747 504 | 1,823
(accuracy) 0.00 70.70 80.49 68.48 72.00

B AoHE ARUEAREE AEske] A A

X
W3 ERAFAE Yoluth MLP AZ%AM 29 A
g 71%8 QEFEE o) 2Ynithidden units)E

RN RE 10074742 H3AAHA HEs e A,
LEFEo| 7M w1 ey 71 A 2y 4
ol 15709 2] 8 Zhet) AAFRE st
o ABHENRAS AR Ao B 49 gow, 4
T-f&(accuracy)o]  65.88%, QEF&(error rate)o]
3412%% WEEth 283 FRRES AdEs oW
Hul 239 81.79%, HF 7288%, ElS?l 66.16%,
2FY 6291%9] w07 A ey

E 4 dgedEMR

02

o

[}

Y ERE<ET/%>

A | 2% [ ag [ x2 | @4
LERE 16 300 314 134 864
(error rate) 27.12 37.08 33.84 18.21 34.12
HEFE 4 509 614 602 | 1,668
(accuracy) 72.88 6291 66.16 81.79 65.88

224 2A2EI AR

B AoMe 2AAHEARHLEY
Add g EFEns dolith 2 apoa9} 2ol
THEEFIE 49 MEE AT Qloy AdxgE ¢
A7t e A58 3elste] tha(polychotomous) ZA]
2Y3H 23S gk

& A8sel Ay

LT =

deld FA A4 #4485 A3
gol Wate Ba ZAAE AR
= ® 58 2om, FEFE(accuracy)ol 68.
EfF&(error rate)o] 31.36%Z UEPdTh T8 AR
FET AZEz duEd ge9 9289%, B
7119%, Ae% 61.01%, A%91 4759%2) o8 =4
vtk

[o3]
=
&

°
g
o
=

A
o

S#E2 PROC FASTCLUS/H 243 wholekn
& Qdoh AAEs @2 ApHAE du gAL
olgldt A4 AR RS REvhT AT Ay
A ARG kW9T TEEe d8d ERE
TRE APIAAZ RS e 449 A4 AA
H2 § Hl&(row percent) g T3 by BFE S-S
71 & ugs JIAe AEE E58, o] 33 e
© TR0 s e Hgd AVIEoE BiE

o Hg3tict

Qb

E 6 2HEMTge MY ERE<ET/>

By | &% 1 82 | 2% | ¥4

SEFE 30 520 700 40 | 1,69

(error rate) | 5085 | 6428 | 7543 | 5978 | 66.75

dEFE 29 289 228 29 842

(accuracy) 4915 35.72 2457 40.22 33.25
dole A4 A AFE AY & 4L BE 252
ol hate] FREMRFS He e E 67 7
ov, A¥F&(accuracy)o] 3325%, LE-F-&(error
rate)°] 66.75%% UERATh 181 FEFREE A4
2 AuRd gdel 4915% 239 40.22%, 2%

35.72% 2331 BSQl 2457%¢ w02 Jehgon,
AEFEo] I3 voe RS ¢ § Aok A A
ARE HEv %A FHENS d9e APYR
T 93 g weo #EEY, P pPEYYRES, 22X
2EIAEA I8 3 AAYEY dFEg QEFE0
ZolAA HIEEH WHYE ¢ F gtk

23 2¥7E45

AGAA AE7) AT GAADL FEUR(TE
A2 Ageigon Mt sl HeE 74 5%
Y 2Y7E

B 2GRS EYUSE Al
He ALsdd, B 484 2 A e
dolegAl Agle AN AARE 250299 4EAR

E olgslgth REFEARZE ¥ 7% Zo] F ¥F
et 7 AdE FERE 2AE 2e F 3

9Ae.

£ oA7dN A48 BAEASAG PirloEE
EUEREE S VTR EREREE FLERTS
o FRFEL E SN HAIFE A% 2o BE A
AoA JjEe) QSCCS] AEFE B 3P AL

- 157 -



AR A Y HH BN 2008 N5HR £ &8 &3

S9 @ % o, ol AN AARF AEAT} A
593 £5 49 & 45 F2 itk RS
sz,

E 7.7 75 289 AA

L ERA

A
) B
2% 9% | &% | de | 28 | 2T
A=A g—g mE
wEEA 8644 | 589 | 6692 | 6984 | 65.68
(21PN
j—?}g—fﬂ 000 | 7070 | 8049 | 6848 | 7200
AR GE
“ 7288 | 6291 | 6616 | 8179 | 65.88
X
222
- 4}%3 7119 | 4759 | 9289 | 6101 | 68.64
RN | 4915 | 3572 | 2457 | 4022 | 3325
E 8 7|& QSCClielel MEfe ulw
EE] R
2R HF | A% | He | 2 | Y
anq mE
QSCCI
@ e - 559 | 638 | 636 | 618
2 a7
() 864 | 590 | 669 | 698 | 657
B odr
(eIArA% - 707 | 805 | 685 | 720
)]
. AFARE RITEA|AE

31 &R A

P

B ERANE WERABYS A AUREAR
92 7o R A $REYE AUy, F 2R
4 488 AgA AeNsde Asla P
U F 2e vad 259 44 Sodn, 5
BAIAE 47 olsketa 49Y 4 Uk 39
Fdo| golsthe AYE AT U aglu o
g7 B2 T Ww 2eelE /AN i B
Aoz AARdn A29 BEAE dlole Bgshn
E BEESE AL 2 FeloldE Zo|x Aelel
E5 UATD E¥ B A2We #x) 43 o] o
25 vigwe] ;e ARHoln tigy ol A
ARG T 5 =S BAR, sARes 2 A
29e BA9 F3H L3¢ %2 ot B A
QUEARED ohjeh St AH 408 472 5
s AAUE BAe ADAERS) o
gy ¥ 4 Ut AAS AVAEA) g AE
FRHE A2 ey, 24 ALERLRE A2
HeA7A g9 243 PHoz Ade Ave @
F Y= dAsm Faw,

’H:I oft

_°_1'.r

32 A" 74 BE

Al2Ele] F8 BEE AMIAHD AR 2EF U9
8 #7 2EF I3 APIAE JDREE FEE
Atk & A&F Fa BRES oed 2

321 AAIE AE RE

ARAY HE REANE P} R B B
Just Wl B4 AARRE AF FHoz Q9
£ BSolth 29 E REdE Jud 4290 U
SRE $HS AR T HE 4% $UL 4E
e 4ud RO REE Ty g0, 89
ALAEE 37(2¥Th/BEelty/chih Fez A
sel Ago,

322 Holy #E &
Holg #e E'.%S «Wﬁr Aol 3 A

A 8 AAYR & 23, 4, AAE 5§ B

& & glon dolemolas J&%%& ZE

Egslxn gl

Az e

2

323 AMIAE G RE

AHAA AGRELS B QTN AMIAE R
A& B3 de BEPFE A EG AgAA ﬂm%‘r
AdEesd #E 2 248 + e ZES ¥F
star ok 53] ¥ =ge AR st #AdE
Ed2 43 vo|E TRl 849 A 1fold] u}
& AMAAS B £ =S st FEd
ol 1741014 3241 o8}, 3349 484 o]3}, 494
oAt 644 o3} 12| 654 o]l A 1Fo®
Bolgion] 2 a2Fd dig Aze] wddSE 7@
T Agdr g HEAZch 7 ohz} HPWJDJ oAt
9 Y7EEE EUR XY AT vold &
BEBEMDE AAEF, 75*0*, HAFLr EFstod AV
5 78

—VE_
E'_

A4e BT F =

8% B HOTER - SR - )

ﬂiﬁg}?ﬁ*ﬁ%

2 3 4
2% astTR) A2

]
azxm aien)

KmEsic)|
(s
)
(rzEvan
e —

TR-EFRR

on EEE ) grE ) mww ] pws ]

wwe  gET_)
sz o | )
o
ooz ]
sy ] s ]
oo omouas [

Fimen

)

S TS B TR T 9RFT >

ks

I8 1 AMHE B ET) sie

29 18 ‘ojA), o] 3742 5%
AZ3 Sk %, AAR B

28 27 298 oA A WAl 35 Al

- 158 -



A

TREY I 5 Jd

G2 PR B AT

BRI AAs A9 ols) wimteBMNE P23
A B3 RE HolHaRE Yo Agmwsleg At
H ZA%EA 4 Ao #go] Pu=000434, 4%
=0.01666, B5=0.02595 18] AL=0953058 L}Ebyt
2‘11 Ax Af908 WEH oF HeEm g o
Bl P A8e PRt $Ed ozl FE3} 1o
3364 % 1 owhe] WITRE(BMI)S}

I el mel & 87kR] 279 APeds
Ao AT 4 239 HgEHE 2
A7t E 4 9oH ol Ik oAl
A}* iﬂél ﬂ%é A% A3 2 AT A58 AFHch
Z39 AF WwEENE 1w (e
IA]HOi X%lé!-‘%%i A3 HFEH fRE Ags
Eﬂfﬂal ol 7t A4 F W & g8, =
+ A3 ﬂg 1 05760625 0.6miFto] =g &7&3
3] ke A HeFa Qloh

aga a9 19 oM JAEAYRRH A
ARZISZ ifthen %%oﬂ o3 B5H AR} o
AP REARYY 2E W4 A2E HdEn 9]
o AEAURE 2 1227H Eiﬂla =EE VAT Q)
on, A3 Zol2E 10849 FE F4og FAE-]
Atk A2 7Hg 924 Jeid \4 Py s Eojg
=2d HPEHT 28X T4 lE W4 P10 3L g
=L FgEo,

Iv. 28

B APelAE A RRESE L] 95

o doleivioldsl #a wRgel WA, e
AR, AAREH, 2A2YIARY, EHEA
T OO RRENEE 52 AARFEAC HeA

A AR B AL $19E A9A02 Yisie
28¢ APeT, ol mY thate] AAH My

AT BERA
e A

32 48

4R s AR RRA
PRRRE AU, 5
8 A A

4t jo

~
=}
s

25 ﬂ‘f?{io}%ﬁ‘:}. =

o b

=2 T

& ﬁ?ﬂrﬂlEHL *Wﬂl*‘ —‘:#%’%*?91 A&

Agej=g T AvAadel AHEE w9 17}
19, Folathe $Hahso] olsl] 4du &%

NE AR LS B AFEE A

quc 228 dolan @ 4 A

UMY
ek

D23
. FYH (1985). AMEAIAAS] B
2] 8}8]%], 6(1), pp.40-47.

R %—J (1987). AbdA AN E
), tf$18h2]315] 3], 8(1), pp.146-160.

I,

AF(A

[3] A2 (1999). o]t iRz ¥Ag ol&a 3
A Z2 a8 7 H‘é} AT, Journal of The Korean
Data Analysis Society, Vol. 1, No. 1, pp. 15-27.

[4] 272 (003a). FlolElotoldol e Bl
w8 A, Journal of the Korean Data Analysis
Society, Vol. 5, No. 1, pp. 101-112.

[51] 7‘%1“— (2003b). ehd BAEAEH B A4

7, Journal of the Korean Data Analysis Society,
VolA 5, No. 4, pp. 907-917.

[6] AT, A3 (1999). Fofstelxiel MEHE: A
ol i THEFAREAY §8, M%-?Zfl"d%
12(1), pp. 17-28.

(7] 271%, W2 (197). SAS B 28 24 3

Frolzhe v, Mg,

(8] A4E, W3], £U% (1993). AMFARAEFAAL
(@SCOY ebgsl A, ARFelslEl=] 5(1), pp.
67-85.

(9] Adz, 198, $UY (199%). APFAABF AL
AQSCC)e) #F:3 A7, A= 8(1),
pp. 187-246.

[10] HES- 004). ARA PGS 28 AP EEF
Wﬁlﬂ(Qsccm«l A7 Fhstuee e
3} whataty =

1] 4%Y, 143y, @%ﬁ ATE, ©]9F(2006). 4
AAZHEE o83 AADY 48 A7, *}
A Elet5] ], 18(1), pp.54-6l.

(12] SUW (1993). ¥71& AR gE A&, APAL
pp- 50-89.

[13] ole}5, 2, $U9 (19%). AMIHENE HE
FARA(1)o] e AT, ARelelg]A] 7(2), pp.
§9-100.

[14] °19F, PFY, A7, A5, AT, 48,
&&8 (2005). HMBREAY FYPP A B
A7 2AMEEANYG 3 AHEXANE FHo=,
Journal of the Korean Data Analysis Society, Vol. 7,
No. 1, pp. 101-111.

[15] o]z, 3], $99 (1993). AMFAE BEFHA

o FAEREE 9T,
87-104.

[16] o1z, 1R, $UW (199). AHAEF AL
A@sCCmye] etdst AT, ARFYERA], §(1),
Pp. 247-294.

[17] 7 (2000). ##E A& FAER, plo.

(18] F#IG (1986). FEFH M RT, M&, VFEH, pp.
137-142,

ARFLISES]A], 5(1), pp.

- 159 -



