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i} FHZ(Recency)oll dwlt} A (Frequency) TFoid=7F, 2 799 FE (Monetary):= dwf
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S 2HE A345 FGrists U H7HE 9 ¢ o, o, iR HrkeE, S8 2aEH J9 2R S
B 7te] ¥ E E3&) Hr1E i, Silhouette coefficient®} Calinski HarabazEs ¥383}+= F 71X W& H7}
WS ARgSte] dlolHol| gk E82He Ngrt 2&dE 4 ).

REM 7156l wet dlojelol] digh ztzte] &£4& &
F(Frequency) &4 2 M(Monetary) &40 2 W33

19, R S4e, 14 92 dn F b AT gEwe 9ol delgE AAdY. PR Few
dolEE RAstn 7bg edn daE lFow 7 uAel pul waste] 4 Ad@T. F S4e, aAWe
FREA G FEUSE ALED oz v NS4, DU FEUSE 38 AAT HF AT
2 PR gow @k s 2ol R &4, F &4 L N £42 TP RN S42 A2 F 4 542 4
FEE STk o), 7 SR tE ol MR R QY] wiEel WF 0 ulA 1 Abele] SA gho.
2 QAN F 2e2ERe £95] Ageld

27 35 Aade AR s ol dole 2zt 7] 4R srel FelaHZ BR® & A 14 B
FoAzRe 7] 249 e FeEsHel BRE Holw sht ol Held 2z FAAIe) Ade A
FoAu. WA BF A2 A AL szt delEst Y e FesEE BAE S A A

2l K-means& AM&3le] Fo1x HolHE k(kE AA5)Me ¢
.27 k7HQ %ﬁ@% iz dlolE e SR Akele] AgE AlAtstel dolyellA 7Hd
GAste] HolHE 7 77k EEl&Hel widd & Adrk.  K-means | FolA = HA
gt HolEel] wet kgko] G AA HH, SHLHHESE FAdd 0E SH2HE 2
£ 53t JJX“’ kE ®HAstofof g},

I BF AAES ZFyaHyY AyE #Hrkslr] 95k gyl 9 R HrE P 4 . oA BHE
A|='S dlo]Ho| ehille] EAT A 2pAS AQsta, S2HE AYE R vluste] F FUtE 9
g 4 k. EE, 17 2575 A2HE dolHd ghflle] EAekA & A5, 2ol gl dolEd g ¢
2HY A3E FGristes WE 3718 3% 4 Aok o, WiF Hrie, 7] SeaEH e UHEe &Y
¥ 7+ B¥XE 28] Hr7lEal, Silhouette coefficient®t Calinski Harabaz® E§3st= F 7FAY UF
7F S ARESte] dlolHe| dlgste Ed2He JigU E&d 5 Jduk. olEgk T A9 Ui HIF Wy
< E3te] dlolgol uigt HA9) krt =&E U,
a7 FF AE'S e 10] ALES Fate] SYAHE A i R 37tE S8 5 . ] 1
< Silhouette coefficient®] A4k2]olt},
kA 1t
b—a

mazx(a, b)
av Y3t Zej2H UdA o2 BE diolHE 19 Hi Agolal, bv TYU SElAEH o]¢e boE S~
B MAlE Atele Hi AYE 9uld 4 Aduk. bZF akth AW F 3k Alole] AUt 45 s 19 A
ok os#kel 1 ke E SRsHEHZEHY) 7 & | Aoy, 1o TS T3 A @2 AS
gu)sicy, oA WA, E82E U9 2AET 33 Fe2H 7F A U4E F FEREHYGYE AL 9N

gt

0= x

07 B AsGe FE4 28 Fael 2esdy Avd U@ U @ £3Y 5 Atk R4 2

o
Calinski Harabaz®] A4k2]o|t}.

_10_



[0045]

[0046]
[0047]

[0048]

[0049]

[0050]

[0051]

SIHS31 10-2019-0103688

- TI(Bk) % .\‘v_k
S Te(WR) k-1

13
W = Z Z(.r —cg)(x —cg)T

9=1 reCy

By = Z ng(cg — c)(cq — e)T

9

s(k)

ol , W= EelxH U9 E4F dHola, B S84y 1 B4 dEE v S QY. skl EE4E 29
Z~E7F & FEEJTE Eolt}.  Calinski Harabaz®] AAMAS A4 £x7F wraohsE Zdo] gy, =,
python® EF 7]AIsks glo]lB e8¢l scikit-learng Edlo] TR AAE 3 = Qt}.

3& sk, 2 doly Al digh A whHo] gt AL vERd EWoltt. & 3& ulolE Ale] RFM #t
El XS e 2#zelnt. R, deoly Ao] ofF aEeA 17 #EE fste £H
to]e A A|7FA](sample 1, sample 2, sample 3% 7]#])2} UCI Repositoryol A #1&%2 Online Retail
Data Set(sample_onlineretail)e] AF&E 4= Qlt}.  Z+ dlolg Aol thste] kgt 24-E 12702 3F9] k-means
duEFE Fote] SEAEHHS 73T ¢ k. dE B9, &£ 45 F3sd, sample 1 dloJEl digte] kE
302 &3S wo AxE vEhd Aotk oAl FElA, dolH Al sample 15 3719 EY~HE EH~HP S
S 2HY 4345 YErd o ojtt.
Z} dlolg Alell thd}e] Silhouette coefficient®} Calinski Harabaz -+ 7FA19] #h<
o otk & 55 Fastw, Zb doly Alel igk wiF #Hrt AiE vepd Aot 1A =i
H2HY AYE Fote ARgE dlojH AdA, dE EW, 379 SYHEHE ERe Aol 7 o™ Ys

e o b
o,
{
ot
o
o
10

AF 5 Ak 4749l delE A REelA Wt 39 W W B} A B e e ¢ & an. 98
59, 3he FUsHE Ao WEAAAT AF GRS Be L Avs g wA, Az P
E AR WEAAE Som £S aus g 14, Ao WEAE GRAT AF PR Be B2 &
s A0 o ERA F dvh ol me Fool FAW gH Fe 0 FelrHE uAL EFF
EoawEe P gel, wes kg AEs gm0y B2k gl W 45H9 g Augoss w7
& BR/AY GBS BHG BY ohle 14 AAE BF AFS FAE 5 Avk. oA g, 18 2F
ARe A doled met AR kihe EEFOEM AL SHHE + Atk T, R doly vt
ode Aol whAY HelHe AXNE B F vk EF, HolHE AFH QAo Fmel weh Aol
Pah SRS weAS) WE] FUL AuE ASAAY BT AL FRAw, FH ARE AT
F gt

AE AAE st=do] 84, AZESO A, H/EE o] THLE E ATEY

Fdor Fdd F Utk odE 5o, AAAEdA AuE A H FH8EE, odF B9, T2
AA, ZEZH, AlU(arithmetic logic unit), YAY 4% X2 M A(digital signal processor), ®lo]ZZZH
8, FPGA(field programmable gate array), PLU(programmable logic unit), FlO]AZIZAAM, = WHH

O

(instruction)& HWar 7T & 9t b owd FAsh gol, sht oldel Wg AFH == 55 B4
AFEE olgate]l TED 4 Atk A AL £ AN L A7) £F AA AlA FAHE S o
=

o] AZEYS o ZAlAE T = Jub. EI, A FH= AZEoo Ao Susle], HolHE
A<, A%, 22, A 9 AP £ 9k, oo HAE Hste, AP FAE sy AMSEE oew A
HE A= dAT, s ekl BAY AAe MR AE, A= AR H5F Y AP 84
(processing element) H/%+ 54 3 HY 84E 239 F IS ¢ ATk, AE B, A XA
55 M9 Z2AMA Ee sy Z2AAN 9 e ZEEHE ¥3e k. I, HEH ZT2AA

(parallel processor)®} 72, th& Azl 4 (processing configuration)® 7}s3}t}.

3l

AT EYOE ZHAFEH ZTEZ 13 (computer program), EE(code), HWH(instruction), T o5 F 3y o]Ae]
23S 233 F geon, d3e 2 FASESE Ay AAE FASAY SHHeR e AFPHoe=
(collectively) A2 HX&E WHE & Qdvp. A EYO 2/EE dHolgHe, Ag FXd gsto] =AY
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[0052]

[0053]

[0054]

el Aol BE E= dHolHE

A (virtual equipment), FHFE A7 UHxﬂ 2
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go] 714, FA4L2(component), =% FA, 71
TA 3 (embody) 2 5 T, AT EYol:= YEYIE

ddd 7T 1*9‘ gl FAbE oA Ho g AGEAY ddd Fr drf. 2 Ego] 2 oy
= sl ool HFE #E te V1S UHzﬂ 1 AgE 5 gl

AAjde] w2 W ekt HFE FuS File] FdE ¢ JdE ZEad WY U2 F3EFe] AFY 9
%5 7 wiAe 71EE Y. AV HFE 35 b dAe 203 gWE, dely 3, doE 7R F
S U5o® e xiytele] X A7) wAe 7S 20 WEe AAdE flete] 5E39
AAEL TR AEIAY AFH & lol AR A FAEo] AR THed A = Ark. ASFH @
= 7bs 715 A del = ysz, T2y tjad 2 A7) go]Zzep 22 #7] vl (magnetic media),
CD-ROM, DVD®} %2 F71% wixl(optical media), EFEIZH Tlx=A(floptical disk)e} &2 z7]-%F wiA|
(magneto-optical media), % F(ROM), (RAM), ZAl

71Alel AEERE oYzt QIEZEH

o247} o] ANe|Eol w= Y A
2 AR 479 AR S S
£ #AR F9AY, 9/EE dYe
2 A% Ee 2P, 0E P48
T Ut
adER, g FdE, uE AAdE
o
z=9
EH]

100
o4 Hug
1204847
130-r_ZF7
14041 ®5%

sh=slol g7 £gE.
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Dataset Description(rfm_samplel)

Dataset Description(rfm_sample2)
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Er4

The visualization of the clustered data,(rfm_sample1)
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