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1. AE

o8t Hoko| A HA| oE]e] &L Zadeh (1969)2) Ao 2 HE] A7 o], Z‘tﬂﬂri*‘ Afole]
AE 233 Sanchez (1976, 1979)9] 35 A7|2 B2 HAL o]F A Atk I & Atanassov
(1986)°ll 23 A= 32 g (intuitionistic fuzzy sets)2] 7N do] A7h= o] o) 7L mel]
7] 93t o8 Sl &85 e (Adlassnig, 1986; De 5, 2001; Innocent2} John, 2004),
T Al T Bok 7IMES Aokl AL % ATEo] Wel o]FoA1 Yot (Park}
Kim, 2010; Jo2} Baik, 2010; Jo, 2011; Joung3} Chung, 2011).

A7) Holel g oJstinte] ol gt 7bg Aukael whie 57 Holel slukste] AW S4 A
o] BAE B3, olF A max-min-max FHL gl Bxke] AL B otk
Tt o] P Hrhg wE Hage FUHA UL 0§53 WRe o|F HolHE A o

£ dlolgEo] AT 9t AR £40] WAFE BAL AT Utk ol ol, B4} AT 9
= A5 A=71 0.7, 0.4, 0.6 ©]2F & w] max-min-max F32]-& o] §3pd A H =] ko] 0.471 2
S 9tk aeu QuHos At e SAES of A9 45 Adsel 9] whEe] A% 4
o gk 0.4MTH: 2 ghe 2 20| Btk
olelat TAAE AAsA] A% P F Sk HoIEE Aolo] FAY mE AE o] 3k Aol
LA ARE Aole] AlHEr A Roke BE ABBIA, FAL, B8 5 ThE RoplAE

o

Z451 9101 (Guo 5, 2010; Liang¥} Shi, 2003; Wang3} Xin, 2005; Zeng 5, 2009), 774k
£ A HolHe A HEE oshxidde] o] &3 A= Szmidt 5 (2001)01] o3 Az ek 1
U A7 AE oREe) A5 A S8l ofF Tt dAlRke o83t 3 ¥
AANA sk Aol tiRE2 vl g S-S FRketa, o2 S o9

w & oo 58 G
N

F o] 2o 2011dE AR (TG 7|ER)o] Yoz dRATA ] 9L wo} 2alE 7] ZATAY Y
(2011-0008954).
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Aol Stk webd AL AL Y SAES) ARE AR Baso] it AWE Welw WS
H74o] B Ao A T o e AFL MEFHE AT A9 ol FoiAA % ek

B ApAE T3 94 dolEE ol§F JSaAdeld A AxE £ B8H: AW A
(Hamming distances)®] S0l T3] AR 12} St} E3], 2L Akslr] 93kl a9 A2l 2
o2 o) g Aelg Aolo] the fY4S BUHE /12 ANHRIA ek 2ol oA
W 95 £ AvolA AHgsHe 22kgk AR wlolee] Fejol thah aAhska, Y AelE ol §he o
FAY AL 7S 3L Y ATl REA S0 ths) Az, Aele] Aelo] thEF §

ool thal A,

2.1. ©ole] i

RS 915 vlolg] 7Wdell A 7 WA aeslof & /\P?’Z}% Aekatarst s Aol ME st
+ Zlojth. Awe] M7 245 ™ 7 At Ao yehd £ e T4 552 A EE o
S FAES Y AReA T Ui Ae okdd, ZF At 23 A2 #EAgE 7HAAL ek o
21k Aol wel gk 92 AEE Foj Tt

B AZA o]g5+ HlolHE AYAT Kim 5 (2007), Ahn 5 (2011)< Fa) 7ji= o, A
el U FEolA 7PF EoHA Uehvs |FF (migraine), 71738 7% (tension headache), w2
5% (cluster headache) .2 43}t AFFHe] Aol 2 S4 237 (M1 ~ M23), 71739
eI Aol 2 T 1T (T1 ~ T17), +3Fee] A~AFo] & 34 1570 (C1 ~ C15) =
=< FAAstslen, 47k SA4Edde 37 Fee] B Axol wek & 2,13 Zo] F4l 9 24
HA ALt FAEe R Fojx o] gk

£ 2.1 dlo|H FH

S AA A
NS 54 HoF5 NP FE I FE

R R = R R = i

M1 Positive family history ... [0.5, 0.6] [0.2, 0.3] [0.2, 0.3] [0.4, 0.6] [0.2, 0.3] [0.5, 0.6]

M2 At least five attacks ... [0.7, 0.8] [0.1, 0.2] [0.1, 0.2] [0.6, 0.7] [0.1, 0.2] [0.6, 0.7]

T1 At least 10 previous ... [0.3, 0.4] [0.5, 0.6] [0.7, 0.8] [0.1, 0.2] [0.1, 0.2] [0.6, 0.7]

C15 Composite ... [0.2, 0.3] [0.5, 0.7] [0.1, 0.3] [0.6, 0.7] [0.7, 0.8] [0.1, 0.2]

2.2. g A4

B e e e A L L R
Sk o

o THA 1: X7} ZH= S0l oish 173t A= (patient’s degrees; ©|3} ‘I HE’)
Al A= (confirmability degrees; ©]3} ‘AWt A=")E £33t} dut
AAFEE U= 2102 & 219 Heleo] vy I-fF A= A} S 3A
e o2 oAt o) et tiA] Eetd, dut A=E= g
et 9l 9Hd, 1§ A5 54 38} SRl afg #A (
wet As A=71 o AolthE vER+ el

=
a
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£ 2.2 32 P9 3 A=
4 M8 M9 M14 M18 T4 T11 T13 C2 C4
M [0.6, 0.7] [0.6, 0.7] [0.7, 0.8] [0.5, 0.6] [0.4, 0.5] [0.4, 0.5] [0.5, 0.6] [0.5, 0.6] [0.6, 0.7]
N __ [0.1,02] [0.1,02] _ [0.0,0.1] [0.2 03] _[02, 03 _ [02 03 _[0.1,03] _[0.1,02] (0.2, 0.3]

e UA 2: T{ AL O”E'} AT Z¥zke] IIFWAA (interval-valued intuitionistic fuzzy weighted
arithmetic average)E A4Fsith. [IFWAAE o8 45 digh JAAAR oW, 2] 2.12] 4
AALE o] §-3to] Akttt

o THA 3 : ©HA 2014 AAHE IIFWAA Aol ™ AglE Axbsitt. % AglY A4k Park
S (2008)0l A AAIE A& =438t Jo 2.2 o] &3ich

o THA 4 : T 394 AAHE Y A 7]Hkete] Bxke] AWE wuisic). gutg o= s &)
27 ARE 2t ANE Ba LA AHoz v,

Aol 2.1 (IIFWAA A2 A = {< @i, Ma(z;), Na(z;) >| i = 1,2,...,n} 5 F703L 2k= HA
tlolee] Agtolg} s IIFWAAE th33} o] Fojdt)

ITFWAA(A) = ([1 -T2 (1 — Mar(z:))*f, 1 =112 (1 — Mau(z:))*],

[y (Nar ()", Ty (Nav(2:))*])

A1 nd HAA dolHY 4, Ma(zi)E [Mar(zi), Mav(z:)]| 22 A A= st +
Z4greln, Na(z;)+ [Nar(zi), Nav(z)]e2 B384 A=E Uehfs 2oty &, Mar(z)3
Nap(z;)2 ZF 7749 3433k, Mau(x:)3 Nav ()2 2 F7k2] Astgioln, o= F7hgE Ma(z:) <}
Na(zi)E 2+ (94 57 tlo]eE Yebdth IIFWAA(A)E 517 tlole A AE o]&sto] AA4bst
Ao AR 3 B2 g A8 AR A Ik B w = (wi, w2, ..., Wn)
£ A9 7SR HWEolH, w; > 0, Y w; = 10|tk B AFoME= w = (1/n,1/n,...,1/n)& o] &3
o,

l

€]

Aol 2.2 (‘SHU] 7‘]3]) A= {< LE,’,MA(Q?i), NA(LEZ) >| i =1,2, ...,’I’L}, B = {< .Z‘i,MB(.’Ei), NB(ZIZ'l) >|
i=1,2,..,n}E TS 2= A dlojEe] HAolet ot W A= o 2ol ZYH T
(A, B) = (1/4n) Y [ |Mar(z:) — MpL(:)| + |Mav(z:) — Mpu ()|
+|Nar(zi) — Npr(z:)| + |[Nav(z:) — Npu(z:)|
+|Har(z:) — Hpr(z:)| + |[Hav(z:) — Hpu(xs)] ]
A7loA He €33 F2=Z Har(z)) = 1 — (Mav(zi) + Nav(z:)), Hav(zi) = 1 — (Mar(x:) +

%] (T4, T11, T13), TLAFE)
o B3-S et 2ok
£ oAl 3 ¥PE uh A=, E

oA 2.1 oW A7} AFFY (M8, M9, M14, M18), 143+

(C2, C4)9} 2L ZAES 7M1 Yo sx;. o] Sxpe] A9 2

o A 1: WA, 2f A Ak AxE S

2.3 & 2.1 A|A

o T 2 : ¥ 229 F 239 tojEo IIFWAA AXAE ZH L3l
IIFWAAE A4ksict,

=]

2.
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£ 2.3 3 P o Yut A=
ATE S b TATE
4 AN AR BN AR A AR B3N AR FA AR B3N AR
M8  [0.6,0.7]  [0.1,0.2] [0.2,0.3]  [0.5,0.6] [04,0.5]  [0.4, 0.5]
M9  [0.6,0.7]  [0.1,0.2] [0.3,04]  [0.4,0.6  [0.3,04]  [0.4, 0.5]
M14  [0.5,0.6]  [0.2,0.3]  [0.1,0.2]  [0.6,0.7]  [0.2,0.3]  [0.6, 0.7]
M18 [0.6,0.7]  [0.2,0.3]  [0.2,0.4]  [0.4,0.6]  [0.4,0.6]  [0.1, 0.2]
T4  [0.4,05]  [0.3,05]  [0.5 06  [0.2,03] [0.3,04]  [0.3, 0.4]
Til [0.2,0.3] [0.6,0.7]  [0.6,0.7]  [0.1,0.2] [0.0,0.1]  [0.7, 0.8]
T13  [0.1,03]  [0.5, 06  [0.6, 0.7  [0.1,02]  [0.0,0.1]  [0.6, 0.8]
C2 (04,05  [0.3,05] [0.2,03] [04,05  [0.6,07]  [0.2 0.3]
c4 [05,06] [0.2,03]  [0.1,02]  [0.6 07  [0.6 07  [0.1,0.2]

o TH 3: X 249} ¥ 252 HE & 2.69 Y AgS ALsic)

o THA 4: 3 2,69 T Agldl 7|Hete] Xt AWHS ou] Atk (preliminary diagnosis) $Hct.
o] AL A= FFFOoZHE /P w2 15E AL = FeE Iy FUHE HAE
o AH-E& st

£ 2.4 324 P o] 1% A= 3t IFWAA
ATS 54 AFF55 574 TIIEE 4

P ([0.61, 0.71], [0.00, 0.19])  ([0.44, 0.54], [0.16, 0.30])  ([0.56, 0.65], [0.14, 0.25])

i 133FE S
ATLE =4 ([0.58, 0.68], [0.14, 0.24])  ([0.20, 0.33], [0.47, 0.62])  ([0.33, 0.46], [0.31, 0.43])
138 5% =4 ([0.24, 0.37], [0.45, 0.59])  ([0.57, 0.67], [0.13, 0.23])  ([0.11, 0.21], [0.50, 0.63])
FHAEE =2 (0.45, 0.55], [0.24, 0.39])  ([0.15, 0.25], [0.49, 0.59])  ([0.60, 0.70], [0.14, 0.24])

£ 2.6 82 P19 7 Aol e Y Az
A5% 13955 TUATE
P 0.172 0.329 0.222
3. i Ao 54
A AL olgstel AL Aushe ukaAl P VY A AelE 2 PR Bakg Ao
2 Agshs Zolth 1 AES Holzh Ul A vehbe A9 9 F ik olE B, &
26914 BEEI} TUTE Holx 0.050lth. oleid A Bael WYL WS s A
AQA, ohE AFET PRAFES FA0) 7t 202 AW 247t A7 et oled
A ANF3) QAL o] AolgEel REA S4B Aol Basich W Aelel Aol gEel
e SAH LS stebahul olo] Bld HEL o18F 4 An AT ARE AW AT 5 ]
wgolct.
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sY Aele AFEH 54 oA EAEY A =F 29 SAIAM 277 HEAE S35 9%
ZE 2 Hamming (1950)°l 2J3] A= lon, 58t A5t 4], FRE 5 RolollA go] &
257 gty oA tRobo A= Szmidt 5 (2001)0)] &3] o]&o] A& o) sW A 3t T
AR BE4E FFehe AT AY o]FoiAA ¢ k. EE Kammerdiner 5 (2010)1A 314 A
g9 FAA Bz &3 AF7 B o]RoHAI T o] AFE HA| "elEd AFHA Ao ofyr] wji
o 2 7o} Zo] HA] Hlo|E g &85 shth Ropof| A ZF o] 4T 4 Tt
S Azl xpolgkel that EAS DAY 8] ClA 2.13) o] 7t Sxlo] thEk Al B oS A
AlBFGh dA 2.12 971 S-S e B2l ZF Aol tist sl A= E AateE Zolth £ o
TFAAME B2 Ze S48 55 370014 21707kA] MSIA|A ZhEA Zzke] 7o 22} 10,0007 o
st Ay AE FIR AE E0], B 2 S =71 3/MLuY Al EdEleld HHL vt
2tk WA, 5571 54 5 3719 A4S Y= wjgsta, BA) e Sl ot 1§ A= 9t
19 ZHe o] g8ty, T ARE ARV AL FHste] 0.3 ©
9] 2.1& o]83te] [IFWAAE AAFsich uhx|uto
AAFsith o283 #82 10,000% BHESke] 2z} 10,0008 90 T
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oM, ol AL S| Sk AL
o]-g83to] W Azl Aeolo] wigt {4

Pl A AiS) Aol Hhek QA (eritcal value) & Fate) ol ek Aokeh & Aoleh 5
of AAUEL 10,0007he] AL G 3 A 95HEATA NS E gelrh S99 274 9]
ATEH QARTES Aolol e YARE o 0.1440)w, AFES} SRATE Aolel B A

2 <k 0.137°|t}. webA Azt 7

2o e NEes A7 & 269 A9ole A4} BEE
B BWAFEL 2ol AL QI Aoz A

3 Agdsh= Zlo] epgsirtar shaloh

Histogram of Diff M_T Histogram of Diff T_C Histogram of Diff C_M

Density
Density
5
L
Density

r T T T T T 1 r T T T T T 1 r T T T 1
00 01 0z 03 04 [H (] 00 01 0z 03 04 05 (] 0.00 005 010 015 020

DIff_W_T DIff TC Diff_C_1

a9 3.2 319 A Aelge] £

£ 3.1 9AF
ca 3 5 7 9 11 13 15 17 19 21
BEEH AFYFEL] Aol 0.503 0.482 0.429 0.144 0.128 0.119 0.114 0.110 0.109 0.106
ANRBFEHL R TEY Aol 0.479 0.453 0.402 0.133 0.111 0.093 0.086 0.082 0.077 0.073
THFEEY AFFY Ao| 0.159 0.155 0.150 0.137 0.132 0.126 0.119 0.118 0.114 0.113
4. A&

2 A7 T2 BA lolE R ol g8 stk ATt Axz £3 BH: Y AL 5
Aol Bl gHAlsh RSkt BA7E 2 Sake) 7k B 9ol 2 AERie] S8 B ekt
A gront B4 27k AL Aol 24 AlEel AT Frle) BAE 2L 4 YTk =2 Y
Aelge] Apolghe Aubel BA REE w2 o Yelol7) wEe] 7hd Bxjol iR Al B82S
Bte] 1 Aole] fel4 AAL AT AAGS Avstart
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Abstract

Hamming distances in medical science are used for the diagnosis of diseases. The
differences of the distances, however, are often very small, and is not in the general
statistical form such as normal or chi-square distribution. In this study, we explore the
characteristics and significance of the differences of Hamming distances generated in

medical diagnosis.
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