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ABSTRACT

This study aims to propose an objective analysis method for significant symptoms combination
applicable to vast amount of data including big data or clinical data instantly generated in real time, as
a substitute for methods based on TKM experts' analysis. A mathematical method based on null
hypotheses was used for analyzing relative multi frequency symptom-treatment combinations. These
results were used for comparison with TKM experts' analysis on significant symptom-treatment
combinations. Based on the correspondence of comparison of the two, for certain purposes relative multi
frequency combinations may be considered and used as significant combinations. Therefore, the use of
the mathematical method based on null hypotheses for analysing relative multi frequency combinations
on text based combinations was appropriate. This method was applied to treatment related formula from
Donguibogam and resulted in 39 combinations of significant symptom-symptom, symptom—condition,
condition—symptom combinations. This study has some limitations using data only from pain treatment
formula. Nevertheless, this limitation may be solved and lead to extended research using various sources
of data. Combinations that were not applicable to the hypothesis "Combinations with frequent appearance
in certain study subjects are more significant than combinations that are not" were not found. Also,
combinations with relatively low frequency in appearance but was significant in result were not found.
The limitations of this study requires further research to verify the hypothesis and analysis for
combinations that cannot be covered by the hypothesis.

© 2016 KKITS All rights reserved

KEYWORDS : Traditional korean medicine, Frequent symptoms combination, Significant symptoms
combination, Null hypotheses, Deduction method

ARTICLE INFO: Received 10 June 2016, Revised 19 August 2016, Accepted 19 August 2016.

"Corresponding author is with Mibyeong Research Center, Yuseong-daero, Yuseong-gu, Daejeon, 34054, KOREA.
Korea Institute of Oriental Medicine, 1672 E-mail address: ankim2012@kiom.re kr



Journal of Knowledge Information Technology and Systems(JKITS), Vol. 11, No. 4, pp. 301~314, August 2016

1. A &

AREAN7 g0] BT W BE ANL Y
cﬂ 2 20 BEHE Ad) AUT. 2]
HolE7t %45 = mcﬂ ol A

AEzlw Az 7%
gl 53 9

CERECY

A7t BRAAD. o) BT ATFE B3 Ro}
ANE AWHT Yu, BT A4S dole
1*»} 2824 508 TEHE =0 Y

L AZdE 758 HolHE B Az A48
EH%VM 758 olHE 9B FHAN &4
A BET & YES BY, AFHE AT B8
s,

Fo3t weolelols WE, AW, &%, BZ, A

T AT A8 §9 oA kA 9=t SlEE,
o g dolHE BAste do oME 7 84
£ 719 #AE AYsta, 245 7Y 2¢S B
Ml Yol Fasith oE o AWy Exe
TA WY 7 849 #AE AoHa, 74
Q4% EXEE 74 di A ShlA i?&%
o FA HT 74 849 ExE9 2E o3}
= AL 1 74 A ARs osfeta, &&st
d 8% 9%E& & F 9lof, FA T o]
drE ol F= FAFAY o 53} 22 o]
Eor Addiston, HI7HA 5t wolE
o 23 #4 A= FE AT Y Ex 2% 4
ATE TACE DA sio2-8] ot 74 &
A% F FMA G AL Ao,

Y

O

Tl"

1o

ok

=

gt

)

|t

oxl

of

ox

S

s

ox

il

N
d

>

e
ofo
QL
~
ot fz
i
rlr
[0

oX, OH

fo & ox
ol
o
.
ok

o
H

RO

o a2
d
fru

et S FE ol
ol\
oy
N

M
o
2

rlo
3
ofN
e
K

d.

< ol
o

=

o

o

=

lo

bote}

rlo

1o
Of¢

BN

E?I_f

It

© ol
4o X

=
=
A
o
FolA 3t
A
l;q
o
=

Ui
HEo o
=
2
=

X
et
o o
)

ko yo
EO—Q
rlr}a'ti
).
jst;i
kM)
Jr‘}n:
o [T
Ej}‘iﬁx
( 124
ﬂog

L
-3
lo
8

( [‘_1]1“
to Jx
Y,
)
it
=
=1
9‘11‘
2
e
1o
_C|>{_5

ri
e
[N

2 4 e
x Nzi'ig

Y
I
X

& o
4a
&)
e
lo
_I_L‘
ofo
o R

AN 2F 240 A8E dolHE 3

1

w

o

N
1

ot
lo
Oft rLl[O o ﬂlﬁa

¢ ok

BN
ol
o
o

ofN ot
r
lo
i3
=
L
=
o
&
M
1%
o flo
.
=,
o
)
o
o Az o2 o Mz [o

S
1x
rlo
ks
or
=,
o
ful
o
m
o
>
>

2 oo A A
QL

[ -

M o rr

ol

ol
_-

ox off
l

°
BN
ok
o
a2
oo
QL
2
o
{o
rot,
N
o
o
o
-3
r
k=t

ot o0 rr ol X o

A R A R i

=2

2 o rlo oN mE

oX

>

X
T



Journal of Knowledge Information Technology and Systems(JKITS), Vol. 11, No. 4, pp. 301~314, August 2016

golgt 2E2A ATEAE A As @9
s FEAQ 57 v2eH10-14] 01] FEd i
A AW gt 2R3 F2 Tt 2
23 rﬂ Aoz At 4 15& o= 5
%54 TdE A FAE 2L
Aol FA HolHE e
7h v Bob ¥ A7 2
B oojggol s o
} ‘i’i T #A
Bol <k

2
froay
&»—-ru
= o
rTré
lrl

Sk 1o it ol

'lz\ér
i
O

W4>

]_

i)
Ao,
b
L
oX OIlI
ot llo o
c
e l—‘_n d
ol

225

Hz
.l
ol
lo
fil
o

ol

ofX
fo
o
>
N
S o ofx
o o|N o
o o>
ox of\
A n& r
e N
fd ¢t
m[o
[e]
- N
2 ’g
2
&S
ol ::L
o o 2
ox ofm

Hoex o
BN
Y
1
ofN - .
ox ’
BN
ot
o
=
o>

D 57 Wt} dlo] EM A

5A Wst wAdl= ¥ 83474 A °l A
shedl 4 AWl AAE st AW Hof
2714 4EE 7|Ee2 AAs 474 4173,
834709 HlolElE AUTHIEL AW &= AA 2
Ma Bz et ddd AR A7 9
of ofE wWxtow 1 d& & 2.

N

H

E 1. AY dolg AHA, & o
Table 1. Examples of treatment method data refinement and
decomposition

Aadd | AW 9% | Au A4 9 5
VB Jedi i
WA L
oL i
=S| 5
BT it
T i
T W

2) T Bi F dolg e A
(1) T2 7 F4 HolH 54

TR A FA dHolEds S48 B
Aol EAS e, I Tl B A=
gou BHGEHs, 714, BEREE oAH)
2ol 2 T @ MNdeEw ERIdE 25
ASE QIth ofel &A%t == & A7 WA
Holutty wdstel & ATdNE F4% B
TR Qo] FAE ZF SR At dFE
AYsp71= skl

FA delHde e B 34 Adel
e AT TER7E B, fAR Ad
o 28 gol7t EAZ & ohyz T4 T
o= Ak Wl WY T3 22 udd 34
2y =27 7%50 . ?ﬂ?ﬂ A

14,5000 748 o] EAsH=t], 57
Lﬂi}?‘z}o{] FE=9 AW FFHI F 400997, F4-
AW 2 £= 9F 10,0000 7481 Ao BEE FX

2% o W) FA &ofo FRIF Bue A
€ ¢ F A% b & dFdME g w4
&ojE THEsL Y AS FxE s @
T AES dE &olE AT HE 809
NAL FAE 24 HolHY =4 dHolgH® =4
Holeh)2 ol Jgsigled, 4 dHolH:s
T ddd SAEY 2FS FALE AyE

2 RE)E

3 doled B 299 &ojv Y £dY
&ol2, &9 7 &ole &Y e 8o, 9
Mo g 28 &oje 1 F & 7HA &olE
g &2 dAsiit. 24 HeolHe 2E 7
€ O a7 ddeE & gl B Adw
E5to] di® Wl &0z AT

2) 74 wolEdA dx &of 1A
4 HlolE oA & §ojo AL be3t 2ok

- 303 -



Journal of Knowledge Information Technology and Systems(JKITS), Vol. 11, No. 4, pp. 301~314, August 2016

X 2.3 dolgdA AR gE o9 9 =4 dlolE A4 oix
Table 2. Examples of representative terms in sympton data AR £
v S ik
4 dolel [ AAR o ?@; ”@ﬁ;—
Ej fg;’f S 1E e
ug il ESE fEAE
E @; - I MAE
i s FLIT AL FE A1 LA
kl%jﬁé 'JJE ) T
il di I o
CRURA % F AT o
Bol® it i UL KRR
foj2 MA I F ik i [P O
3 7 i i = =
P W
B s Q) dE =74 o XA
i 1F 05U 5
B = 270 dolElolAl UE Wel §ojel WAL T
JEPE R 3} Zo] 3§t
N T3S
B AL A N I it A F 3. 27 dHolHdA *d@_f& EH‘J\:L wel %01_91 o )
X i H RS A AR ASH Table 3. Examples of representative etiology terms in condition
- L A - I data
[ZANIRR]S Wit I 1 Z7 80 gojg 9% | AAe gx B2 Lo
PO ik BEHK A %
W ol . - EE T =
E g0z Rk S TES %
AR Ae [ DEATLE Bl % S
[RRE]ZRERIN I 1fiL TR A JE IR
/J\@WWEE W IR AT Jic$i=A
i ik T B K T 22
T L i R BT IR
e i} B K D
W1 IS 5 50 H € Rk a
Y At T PE #2155 8 JA
A1k ) T i
KEREN i T #
fi2 e NN #
5 2 7 2L e i
PRIAEE] I prye: e
S T o LK x
fo] = = A 7 ] ) K X
W gols AL EROLIE T BN i
AR 7 A7 i fi HEJE A S )
XA i) S5 e KR {7 2 K
[T I K K
E’T‘?" [ (% /%
R i

- 304 -



Journal of Knowledge Information Technology and Systems(JKITS), Vol. 11, No. 4, pp. 301~314, August 2016

22 ARIHEE 01 8% AT P

24 289 fo4 B9 8§ F5T UL 2
7) 943 BA o FAA 2T 55 AFE A
ATk AW F45 oA 35S T

£ 38T 84 3 shboln] A% QA% By
& gl R0 AW Foist HAs] A
ogul w9l BT B4 BRAA A7
[16] 55 2 7] 477 Qo] PR B 2 3

X 4 AEREAA F2 7158 B S4-AW 2%
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Figure 1. Flow chart of deducting relative multi
frequency combinations on multiple occasions
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method combinations using null hypotheses
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Table 7. Possible combinations of symptoms extracted from
formula related with pain
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Table 8. Symptom combinations expected to be significant
based on this study’s research method
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Figure 4. Examples of combinations with high absolute value

of appearance frequency but low relative value (fever-cold)
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Figure 6. Process of deduction on dizziness and relatively
frequently appeared combinations
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