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Generalized Analysis on Validity of Sasang Type Diagnosis

Sang Moon Hwang, So-Jung Park, Ki-Rim

Gang, Young-Kyu Kwon, Han Chae*

Division of Longevity and Bio-functional Medicine, School of Korean Medicine, Pusan National University

The purpose of this study was to develop generalized validity evaluation indexes for the Sasang type diagnostic
test. As a generalized evaluation index for Sasang type diagnostic test, Generalized Squared Correlation (GC2), Mutual

Information (I) and Mutual information Coefficient (IC) as overall

validity index, and Correlation Coefficient (C) and Mutual

Information Contribution (ID) as type-specific validity index were suggested and the practicability of these indexes was
assessed along with Percentage Correctly Predicted (PCP), adjusted PCP, type-specific sensitivity and type-specific

specificity which was proposed previously. The usefulness of t

he nine validity indexes was examined using previously

reported data and three mock Sasang type diagnosis results. We demonstrated here that the PCP is not adequate for

the analysis of validity. We also showed that our validity index
of Sasang type diagnosis. The generalized validity analysis of

is recommendable for the comparison and improvement
Sasang type diagnosis can provide a guideline for the

development of new Sasang type diagnosis or pattern identification. The working sheet for calculating validity indexes

can be acquired at http://www.sasangtypology.org/validity.
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Table 1. Typical 2 x 2 contingency table for general diagnostic test.

Gold Standard Classification
Disease Healthy
Positive True Positive (TP) False Negative (FN)
Negative False Positive (FP) True Negative (TN)

Test Result

LEHECl gulolA] B wh 98k Botolla] gy Ayt B3
HEo] AREE Bl B4 E0 L E = (Sensitivity), £0]
(Specificity), 2 & & & (Percentage Correctly Predicted)2] &]n]
= Tt 2k

Mo

HOFE (PCP) = (TP + TN) / N (= H&t51H| ZICHEl B|S)

BIZHE (Sensitivity) = TP / (TP + FN) (= 2lg0| AN Z = &
S QUCtD XEHE HIE)

£0|= (Specificity) = TN / (FP + TN) (= o[ 4M=2 9=
42 gictn XIGHE H|8)

Here,

TP (true positive) = 20| /=0
FN (false negative) = &g

FP (false positive) = &/t
TN (true negative) = Z!t
N=TP +FN + FP + TN

ARSAIE Y] Xt g A A& T (Gold Standard Type

Classification)t THHANE Ed ASEEhHE AZS UAT
£ B/RIOEA 1 Ege] 388 4 Ut 28U 08 2
Teks B MNOE 2REE 28 Aus g, AR L
BIQOl, 20wl BJBY, 48019 1KY BEE AIRSHER
4X4 E(Table 202 28312 1 BYYS BAEA BAL, 4
AFO BAM S94S THF0 HYIS M 7Y B
22 083} 3X3 E(Table 2b)Z 012514 By

Table 2. Contingency table for Sasang type diagnostic test.
(a) 4X4 table

Gold Standard type classification
Tae-Yang So-Yang Tae-Eum  So-Fum Total

Tae-Yang a b c d M1

Test  So-Yang e f g n M2
Result  Tae-Fum i i k \ M3
So-Eum m n 0 D M4

Total D! D2 D3 D4 N

(b) 3X3 table excluding Tae-Yang type
Gold Standard type classification

So-Yang Tae-Eum So-Eum Total
Test So-Yang a b C M1
es
Resui Tae-Eum d e f M2
So-Eum g h [ M3
Total D1 02 D3 N

ok

019} e ABolME EEY BIIE Y6 RTHE AE
E0] 2X2 FolA1Q] TP, FN, FP, TNQ| 4787} ok, a~pQ 167}
(1 a-9) 970)7} S, ololl W BEGEE, WAL, Solx
w8 7hE) 8RS B3 YuEE 897 279, apd 16
MY 2B ol8Y AP o ABISEPCPS
(a++kH)/NE BEIH, 9IZES} Bolg Mzl weh 2tz
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1IZEQP, ol8 TE), Yutsl 98 EojTQY,
T

0

0

Hon ox

2 HL

A SES AGdAe #EEE s AR s 58

olol Brt EekEo|l #E e Bl BAE fdiie
AL S EES 2 AFEY EQ40] AriEn) A
H«(Correlation Coefficient, C), L1z} &2+ Generalized

Squared Correlation, GC), 457H H{(Mutual Information, 1), 24
SHE A4 (Mutual Information Coefficient, IC), A& &H 71
T (Mutual Information Contribution) & ZIHHH ALY EFA S
Akl lojx ge3E a~pQl HRVE BF o] 850, AAAH O,
E ke A /YU 8 AY eAR L AE Blgy X
EEA Zetolul d58] EEE grisket gl #0)11 2
DR AR IGEA] Bl BAE H8E 4 e
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AA} KWH E} g€ o A9 AEE

85e T‘5_ H/] X].u.i T Ag Agy Xlgj_(type spec1f1c
validity index)Z LF+C}. olo] Lulg) Xﬂﬂé}-\/l-(GCZ)_»} A5
@E(I), NEHEEAS (1C), HEd &8 (PCP), 28 HIEe
(Adjusted PCP)2 ZEZARE EFE 4 U, AAE 44
FC)2t A5EE  7Yr)E

(type-specific ~ sensitivity), AEH  BO]L(type-specific
specificity)9} &4 AZE NEE 217} BFECL

1) N&H Z)F (type-specific validity index)

(1) MZE 2PH < (Correlation Coefficient, C)

Table 228 AIRE B $£412 tham 2o,

AgE A

_ TPX TN— FPX FN
V(TP X FP)(TPX FN)(TNX FP)(TN < FN)

Here,

For Tae-Yang Type(TY) : TP=a, TN=f+g+h+j+k++n+o+p,
FP=b+c+d, FN=e+i+m

: TP=f, TN=a+c+d+i+k++m+o+p,
FP=e+g+h, FN=b+j+n

: TP=k, TN=a+b+d+e+f+h+m+n+p,
FP=i+j+], FN=c+g+o

: TP=p, TN=a+b+cte+f+g+i+j+k,
FP=m+n+o, FN=d+h+|

For So-Yang Type(SY)
For Tae-Eum Type(TE)

For So-Eum Type(SE)

FBAROE T W4 Aol HEHO HBN BES
VERIE QO RM, ARHIA % @A}Oﬂ Qi AA A2z}
RuE AADO) YXES BBtk YBASE 004 1 o]

AT Ae 8% 59 o SEBATL

g B0l BS0E AUsHE B0l oA, X
Loll= AEAST} 1ol 7IA L BRIBIA]
7ﬂ wHw, vk
@74 TP, TN, FP, EN(®E
SHA HEE UREL Bolk E3 22 uett e et
O 8 e 8UHE & 4 vkEs 2388 AV e, TP}
OF ZH2 A0l T FPLL FNO| ZThH &3A 7} HluE & 3t
OF LIg £% JYCHE FIT "t it
2 Add MSEHE JZI9E (Mutual
Contribution, 17)
Table 228 AMBE ZS 4412 087 2oy,

EJ 2010
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Information
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For Tae-Yang Type : (TY-IP)

- (D1/N)og(D1/N) + {(a/N)xiog(a/M1) + (e/N)xlog(e/M2)
({/N)Xlog(iM3) + (m/N)xiog(m/M4)]

For So-Yang Type : (SY-IP)

= -(D2/N)og(D2/N) + [(b/N)xlog(b/M1) + (/N)xlog(f/M2)
(ilN)xlog(i/M3) + (n/N)xlog(n/M4)]

For Tae-Eum Type : (TE-I°)

= -(D3/N)xlog(D3/N) + [(c/N)xlog(c/M1) + (g/N)xlog(g/M2)
(k/N)xlog(k/M3) + (o/N)xlog(o/M4)]

For So-Eum Type : (SE-°)

= -(D4/N)Xlog(D4/N) + [(d/N)xlog(@/M1) +
(IIN)xlog(IM3) + (p/N)xlog(p/M4}]

+

+

+

+

(h/N)xlog(h/M2)
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HSFENE 2 Fo g Hapol ik 58
0] TIE MUt Ald BRI E E09F e FLE UERE
RO ZA], HHolE(information theory) Eotol] JoiA F H
Alol9l 215 9]&EX(dependence)E FHTE] 18K /\}gﬂﬂ
AT, o Z B0l X9 Y7} $EE] SHEIE X, Y) = 0 0]

o 02 0%
o o

™, Xk Y7+ BEHo] 2&€4F X, V)9 @2 ARA ot A
AAE A A JQAME Xe A ARAE, Y JgdA

E B9l o&% AtgAdEo] HH, 438E 1(X, V)= 44 Ad
I Kok AA7I BEY S Audae 2E3de 255k A

QQHE A&
Contribution, I)Z9

H A5HE 7| (Mutual Information
Te goRA, AN YIER TldE
| Z42h) ARIAE |8 £ BNl Ak,
Q1 EE 7| dri FErtE Ueie Hxol
Z ol Mol LSHs BE 7} BESFE, AZ
=858 Y J58E V9T eE Bt
(overall validity index)
(1) Yyt AlE 43 Generalized Squared Correlation, GC)

Table 228 AM2E AL 4412 then 2ot
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Here,
Za = D1xM1/N, Zb = D2xM1/N, Zc = D3xM1/N, Zd = D4xM1/N,
Ze = D1xM2IN, Zf = D2xM2/N, Zg = D3xM2/N, Zh = D4xM2/N,
Zi = D1xMB3|N, Zj = D2xM3/N, Zk = D3xM3/N, ZI = D4xM3/N,
Zm = D1xM4N, Zn = D2xM4/N, Zo = D3xM4/N, Zp = D4xM4/N

= (a-Za)* ] Za + (b-2b)2 | Zb + (c-Zc)* | Zc + ... + (p-Zp)°
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(3) 43A AL Mutual Information Coefficient, IC)
Table 248 A}28} SRSt )

A~
)

IC =1 [ H(X)
Here, H(X) is an entropy and can be expressed as :
H(X) = - (D1/N)x(logD1/N) - (D2/N)x(logD2/N)

- (D3/N)x(logD3/N) - (D4/N)x(logD4/N)
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@ =g dEdzs
Predicted, Adjusted PCP)

Table 28 Al E A2 4412 C}ET 2ok

(Adjusted  Percentage Correctly

Adjusted PCP = (PCP-K)/(1-K)
= ((a+e+)IN-K)/(1-K)

K= OfF FEZ XUX| 2 ole XttAlofM L=

Ol FAZE(PCP)olA obF FHE AUA k2 299
TeE AL LElE HEEEK)E ASl 0~1 Aol 4t
= Ad & ALE #83 gholch

TEAle) Bl 24
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7] S5t AAE ZGEA} BYeE AREE VIS Wi
239 =27 71AH0] = EoEIE ALsie Al

Ol 71Eo] LFHYH =E HolE BA Ao’

i dLEek, 2 AedAle] gud 24 2 B u}‘l}Oﬂ

A ST ERIC TH ‘:Woﬂ %0}71

Laryngograph®} EEGE
CHAA} A), TS_QSCDE AL o&iﬁ Z:‘%ﬂ 4
A} B), 7HE AR EFEAA TE }%“5}91‘5 AT 89 A
TURSEAL Ot 4 BFR 7159 T
F)g} 8 2o AHZE ST oledsh I %‘TETQ/] AR /e 7t
A0] Qlo] XetdAle ARGl tidt BE7F 8] glo] Ald
o AZlE Mol wiehd UA=Z A& =
@& AL D (Randoml/3)= 401,

22 HleE YYE FRoke

E

(RandomBG)= 7]1&ol] L Q= 1187%) whel Al /ES

01/4801S 30/50/209] BlEZ Yo BEH= o), Zltk
O

@A} T UniformTR):= 7h3} H180] 2 AOE UBig B0l
MoZH BESRE WHolh
= ATolAE BRI

i
yi%y
i
N0
Y
1
Q
=
1
E

&
-Z‘g
[l
e
=
&
a2
jz,
2
4y
0

el 2}
2 ool AgE AHAHAHAF) E Bl E7IXE 24
Zih= Table 37} 2T} ARACE AHE 1) 71E T A

SO AU THEAE A, B, C= BF “FH gl ZedAl

D, E F Hrt Z& %‘%Oﬂ A ﬂ i—%_ FAE B0l eg &

Qg &= A, 7 4

Lietee & 9291\”/}. BE’{S} z} E HE Bl
ol &

B3

1 28 AE

AL AA Ql Elg & shel AE Ve 224
EEME FHEHSEPCP)Y 8% FEd & (adjusted
PCP), 458 H(D), 4585 AS(C), ¥utat AFZAIHGA)S



e, 8 :Ldlé%(PCP)E Mﬂ RAALHEH
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76%, 58% T VIERF=T B8l Quksl AlF4mHGC)S 7—}7-}
0.75, 042, 0.17Z, A4SHER([DE 081, 040, 0168, ASHY
(IC)= 0.75, 0.38, 0.158 LIERAQICY

Z} BYgd B7IAE QoA 71 =2 kg Bl THEA
ASH 1R 2 e Bl TEA} C Alolg) xjolE Hlnsl
H, HadZ8((PCP)2 1 xjo]7} 0340l 1A ¢ wisld 8=
H2o] & (adjusted PCP), YBISIHIFATHGCY), ASHE(), 4
ks Eﬁ]—,—(IC)‘; 2}7+ 0.67, 0.58, 0.65, 0.600.2, Al EVg X F
E2F 2 ZedA 219 vlie] oiA BEe ES(PCP)ETt &4
Z xolE qu FIA A AE &+ Atk
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WEE EBME Akl £ U AEAEES 47 1/39) HI%E
20, EIS0l, A8Q10F Zetst Zet@ A} Dol QlolAls

MRS 4]

2(PCP)S ©F 333%7} .

TES
XET

3

o >

¢

2 ¢
)]

Table 3. Validity indexes of three previously reported Sasang type
diagnostic test A, B, C and three “non-informative” diagnostic test D,
E, F.

juste
Tl PP AP I G o @ o P ¢ S
=05 Type
0667 1000 0155 0775 SY
mzA% 0917 083 0807 0749 0743 1000 0889 0327 0913 TE
1.000 0909 0325 0919 SE
0744 0711 0132 0616  SY
(n=8151) 0.762 052 0402 0375 0420 0.757 0849 0106 0632 TE
0818 0692 0156 0677 SE
0413 0685 0029 0319  SY
(n=C587) 0584 017 0158 0151 0.165 0675 0664 0058 0443 TE
0769 0415 0071 0429 Sk
D 033 030 0 0 SY
(Rando 033 - 0 0 0 03 050 0 0 TE
mi/3) 038 020 0 0 S
E 030 030 0 0 SY
(Rando 0375 - 0 0 0 050 050 0 0 TE
mBG) 020 020 0 0 SE
F 0 - 6 0 SY
{(Uniform 050 - 0 0 0 080 O 0 TE
18 0 - 0 0 S
Test D(Random 1/3) is a random classification gwmg each category of So-Yang,

Tae-Eum and So-Eum type the same probability of 1/3, Test E(RandomBG) is a
random classification reflecting the generally known probability of 30 : 50 : 20°° and
Test F(UniformTE) is a uniform classification Into Tae-Eum category, which is known
as the most abundant of the three. The value K=05 (PCP of the test F) was used in
the calculation of the adjusted PCP. * PGP : Percentage Correctly Predicted, | @ Mutual
lnéormanon IC ; Mutual Information Coefficient, GC* © Generalized Squared Corre\anon
Q” : Generalized Type Sensithity, QY : Generalized Type Specificy, P : Mut val
Information Contribution, G = Correlation Coefficient
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Ol WY P AEEE
EE, el Ao s FAg
w3 45FE ZL(), &

Skl 74439) R AL D-F

04 %k—a— Holx RAMD%.
A AP Bl BIX) E(Fig. 2a)0ll UYoIAl,
42019 AR 7HE AT BolkE o]9} YR E
& =4 UeE AE ¢ 4 USTH 2RI/ESQ!
Ro1A ATAER 71T (ID)E 0.1551/0.3269/0.32519] =)
Hom, ATALC) AAXE 0.7746/0.9129/0.9188F 4@k
ol BiERlolt &SRR} W A8 HUr
AAEA BYo) Qo AZEE 72} ey F7IKEY
7] A7 EER lb e B UAATHFig. 2b). TZEO
UAAAM = i%o_ 17 9} I ollAE BiEQlo] 7hat
WI/ERS01/ A20loll oM HEF
1045( P)= 0.1320/0.1063/0.1560§ VeGSO, 34
(C)E 0.6155/0.6318/0.6765)2 LIERI=T, olE 48910 o]
Al D}—E— AEEAMELE =2 £AE Hole Aot
DAL Ol HIZTE A01(E1.3%)9 AL 7Har Wot
At 50155 2201(41.5%)of A 718 A UERGTE HE
R 70RO JBASCE AY/EE1/ 48000 Qlo]
A} Z¥2E 0 029/0 058/0.071, 0.319/0.443/0.429% LIERJTHFig. 2c).
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Fig. 1. PCP, adjusted PCP, I, IC and GC? in the diagnostic test A,
B, C and ‘non-informative’ mock test D, E, F. * PCP : Percentage
Correctly Predicted, 1 : Mutual Information, IC : Mutual Information Coefficient, GC?
+ Generalized Squared Correlation
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and C in

the diagnostic test A
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() @° Q" I° and C in the diagnostic test B
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oD QM 1D (i

© Q° Q", I° and C in the diagnostic test C
140 —
0 O oy
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az _ B
00 —

oD 2N JE ] i
Fig. 2. Q°, Q" I° and C in the diagnostic test A, B, C. * Q° :
Generalized Type Sensitivity, Q" : Generalized Typs Specificity, 1° @ Mutual
Information Contribution, C : Correlation Coefficient

uFE g AE

2 d7oME ARAE JUEALY By BAg elal
Autale Bl AEZA ASHB(), 45EE A(0), %_HJ
3 AFHBGCC)L} 22 LHA F(overall validity index) S} 2]
SAE NATED), ABARQ pe Rz X}E(ty?e—speaﬁc
validity indeq)& FIAISKL, 01} AEHS /1EY) BEd|=g
(PCP), 4% He &G (adjusted PCP), RIZT O} Eo| Lo} 3t
A B2AE19

AVIA A 7&7 LA TR BFE S shi) X8 B3
Sk T2 H(overall validity index)oll QoA E 71E9 HElo]&
E(PCP)Y FAYE WEF] 246 & 4 Ao, 458 E(),
ATHEAS(IC), YHSAFAIGCCA) |EES Bolg -
AT “2@1—3}5 ( P2 999 8 gle Aridalol thel
A 33~50% F2 AUE HoOlA URELE B HFoNA] HA]

> =
0
ol
o
o
2
,_L),
A

AW
2
1=}

r

it}

=3

~

Jor o
2
AP
1]
=3
0
=
o
i
)
r_g_ig

Ol
Qu
)

3 o9
ft o o

o e g T
Pal
4 2

° 9
ng 20
e
S
2
2

jind]
b
i
?
nl\)

b8/
X
2

ig.
Xééloﬂ E(PCP)oTeh= 7N
EhfE A EEA] XEAE EAHE
2 Aol LEh Hiel Zol o
HOF 333~50%2] g T EA 4
THolLt TerdALe] R dek U}B} E}%"SQI
SEA] 7ﬂ] To{(Table 3), Zt Xt

AT AL =] A] ‘B%—E 63 Efed ]

olof

m >4 o u‘&
o
©

%/] HEo| &
2 29 7

(PCP)g 2ol XIHHAL AZF

HAF BETE T BRLTE A}
9/\ 1= 2SR @8 Ao, & oA
58%Ch= e &a0] B obFe FER: 8l
z

AL E}r/w o =a

SoE T

3 ilOil é%(PCP)-E— 1{—31&4 g€ AUXA

ﬁ

o}i

m

5=

0=

o
fol
X
jand
fn = {o > o X o

@Eﬂ]—,—(IC)—:

219] 919
4 OIT ZF RIHHAE
B, O 2y #XUCET I BT E BT g
TS HEA E8(PCP) Bt g
Table 29} a~pof O]
JO| 1 Q! 4=2]0]
i ulEkAlsict &
ot AR }(A B, )8 A2 AlE
A

Z Ol E Hojz

5

o
%o oy o
o = o [

U e
rlr e}
X

oo
H

el

T

o2 Mo
or 2 e

rﬁ

=
R

=
2~
T

o,
0
E

W e
g
SO
N 2
N
M
N
ylk
—_
wu
=
ot
Qo
~J
H'U
:"é

o

|
i
O,
Av)
ok
rﬁ BN
(@3

v
i 10
)
2
rrd

-
v oox oz

@)
L=}
PSR
2 #HAKgold standard)&)

7 }—L—;H“/}b Sk %%%81

SAH

03 Mo
>

n
o

- 955 -



2 &£838l= AEY X H(type-specific validity index)oll Q0iA]
B 718 g7 2ol gt Gl QA I dujol th =9
7} TIAE ol FoE E oMol AlZIHACE AUHEAL AZ ALE5)

NEY AFVorlE “HEE FHEEETo] 29019 —Cr’~0ﬂ*1
7HE 7] ulioll 4] B3l sk =, ool thal o]4K
e ndre 22 T HUIER Bo|=E ¥Il 7]
S ZRolE ~gkolo] 7HEY Bg Rolehs HE tiE 28
e Aolgke Halg HRrh ol Bris FdEAl B
AR FEEF HQdlhs SARME e HEsh), Uz
U E0lEEr ] SEXOZ BIYEE BgE 4 o= 45H
2 716 EI0)9 4BASC) B0l A TeEAUrhE, Aol
AAM ] FEHo] TIE AToA Ho) Jdohs 2ES JUE
FAE 4 ARNE Aol AAEFTE The, o] ZLol ojA] AR
2 HEY 47 AOHE EAY |FOY0) thaiAE Hro B
7Pt 2Q8 AeR HOItKFig. 2a).

ZHEAL BE AIBSIHE 71ES AT, HAES A
UZALE 9uichs “URE" S AM8SIY 423019 YR
ZEg Wgon, old thal 0148 B2 A&
E0|EE AMSSIGEE BEQ9 AT 7HY 28 RO

T3IGt JE 45EE 7509 A
Al 2geld B2 TiE A vlE tih 22 A
& A2EE &Y ARE0] wEd dEo] 22
O|BE, LISt A HES &7 1edsiod
J0] RoICtil AlSETh ol o] & Bl
17} 2] X o HZ olo) tigt A&
ﬁ%’éﬂ g ASZE HQIrkFig. 2b).
E3IME 71E AFoME Al Tz
Ol (41.5%) #rol tE A Fol vIaHA]
AT, Table 30j|A] EQIEH: QlK0]
of At g}, olE Eol HAL DI 49
%, 2201 duksl {8 Eo|% 25%
b it ol Ha2
HI WA A e

= = =0

]'\E T_T_'
2
==

oi&Hu

i

0

&omo o

i

b}

1.

o

=
(=)

£ 2

o 0%

Ep
=

O

o r1r el

oy M

E(PCP)0] 584% AL E
A ALE Y5 7104C( P19} ABASRC)7
ol Hlal WA LA = folo] Frk 7t MEE
9] Hlmol YAME THE Aol Hlg NATS E
X IE2A Vehd BE019 ABAST R =
RrHFig. 2c).
ﬂ]xh:l:l u]jLC Al
o] HEler aLg" "—Hw xﬂéi st A
#8872 9nlal=
= R0l 1A, kwE 7101‘:( D)Q}
O NFEVEX siY HEE BT 78 YA
oA FEHEQl Ak e moksle R FZAH)
Aol HRAIGIIL HOIT) olo] A5EE 710:1
FOE 71E0E BT E ATHA} AdiAE °
I, AR} Bl E A8010] 71a &1, &@744 Coll A
Uolo] 7ha Urha B o] EFSIT AlEHCh

AL0l0
=i

of vlsiA 18]
=B B

Pt

Rt

o S

E
g

it
>
Rod

;

i
A AL

o
e
)
= 3

o

o i
N

CNTG

i
e

=
=
s =

ps

Mo hu

o g

£

0f for O

jz,
o)
e

=
% oR
_(|)_lg
g
Hu
oS

E‘
Il

18
fo
2

Ol
=5

o
i

r§
Bt oo oo o o ok o

2 N
oo

- 956 -

TA AL T
A2 A}Bﬂ%rd @z@lé%a’cm A
Zo) 7+ ATtB AN BElgEES leloﬂ %0% PapERSlell

]/]_ﬂ %\Q% golgt & Jck =3 71E Aok ]
(Q = ]1;}7—1,(]./] bimvs ke

SHAE ]

Bl JAME 43

J&(GC ) SEEE 7]
ol 9gmlE Ag Aol

6}‘“ Hojl=

ol 2 dFolA AMAIR Bl
HAK ZHA0IL} A2 FTHAALY Al 1
12 AOE I} AgEARY) A BFo] oAl
FolA AAE ZE Elgd @7t AEES g8 7154
Bgtol £, ROC 49 28" S0 888 4 920, o]
E5) AR5 ZGEAN AHgo] 7hsaE Rolck

.

T=

(=]
=T

Mt Hore -1> i

AArel &
0] =W 20094% SRSl Ao A e Wot 713
IAFAIES] YBto R 3% QE—TL%!(K09011).
Fuwd
1. M=o st stnd. WEEE ARFYS M, A&
o, 2004.
2. A3l AU+t dEE, 480, dEF, AGT AgeE A8
g ARIAE AetdAl i dF. SYRIEEISEIA

23(4):765-771, 2009.

. Park, SH., Kim, M.G.,, Lee, SJ., Kim, J.Y., Chae, H.
Temperament and Character Profiles of Sasang Typology
in an Adult Clinical Sample. Evid Based Complement
Alternat Med, 2009.

. Chae, H., Park, SH. Lee, SJ., Kim, M.G., Wedding, D.,
Kwon, Y.K. Psychological Profile of Sasang Typology: A

Systematic Review. In Press.

5. HAZF, Zekl, ARE, BRI, o147, TH3|, SYHE. )
HE AWAREREARIL AR5} BlRTel ths 97,
ARIR)Z1O1E}B] A 18: 62-74, 2006.

6. 213, S, W4, AW A4KIY GBI X AT 5
A HEI S A] 19: 304-314, 2005.

7. 014X, W, As AALLTEAL Bk 2ol Tt

AT TSI SIS A] 29: 7-14, 2008.

. Davies, RJ., Ali, N.J, Stradling, J.R. Neck circumference
and other clinical features in the diagnosis of the
obstructive sleep apnoea syndrome. Thorax 47: 101-105,
1992.



10.

11.

12.

13.

14.

. Foa, EB., Riggs, DS, Dancu, CV., Rothbaum, B.O.

Reliability and validity of a brief instrument for assessing
post-traumatic stress disorder. Journal of Traumatic Stress
6: 459-473, 1993.

AJ. B, LS, K. Mutual information relevance networks:
functional genomic clustering using pairwise entropy
measurements. Pac Symp Biocomp, 2000.

Atchley, W.R,, Wollenberg, KR, Fitch, W.M., Terhalle, W.,
Dress, AW. Correlations Among Amino Acid Sites in
bHLH Protein Domains: An Information Theoretic
Analysis. Molecular Biology and Evolution 17: 164-178, 2000.
Huynen, M., Snel, B, II, W.L,, Bork, P. Predicting Protein
Function by Genomic Context: Quantitative Evaluation and
Qualitative Inferences. Genome Research 10: 1204-1210,
2000.

Dawson, B., Trapp, R.G., Trapp, R. Basic & Clinical
Biostatics (4th Ed.). Mc Graw Hill Medical, 2005.

Baldi, P., Brunak, S., Chauvin, Y., Andersen C.AF., Nielsen,

15.

16.

17.

18.

19.

20.

- 957 -

H. Assessing the accuracy of prediction algorithms for
classification : an overview. Bioinformatics 16: 412-424,
2000.

Guiasu, S. Information Theory with Applications. New
York: Mc Graw Hill, 1977.

Cohen, J., Cohen, P., West, S.G., Aiken, LS. Applied multiple
regression/cotrelation analysis for the behavioral sciences
(3rd ed.). New Jersey : Lawrence Erlbaum Associates, 2003.
Petrie, A., Sabin, C. Medical statistics at a glance (2nd Ed.).
Massachusetts: Blackwell Publishing, Ltd. 2005.

2418, Aog, dud, A71E. Laryngograph®t EEGE 0]

géjo%*é;k%ﬂ ARSAIZIZEY] Ay AT AbdARI Al S}
3]Z] 12: 144-156, 2000.

AEY, AEF, dE3, HiY, grlg, o848 S8E. A}
AAHE e Y3 2ubA HEX|(TS-QSCD)Y 7iet A+

AR R Q) EHE]A] 18: 75-90, 2006,
Bz, ol4%), LBE. A 2
. THSKSHOIBHE] K] 25: 151-164, 2004,

v.Si

v}

MANE

o e

o



