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Zre] ol ojEstA "t v AAA 29l B WAV F2 £ ARSSE AAA 29
A Hed o] 3 Aol tigt Akl wet o 2 AU #ZL2 TS
b o} W2 39 3E281E (Cronbach) a (Cronbach, 1951) %
&3t FAE Hxof i AFEe FEFAN A20E ol 7 FEo| AR Fo FAS AeAE

245 £7014 3B 4ol 3 ARAS TR AL opch,

EUABEL (=12 ) IR AS (4 2 K5y A R4S 4 ()8
Sohl gho] 2 W49l 3ol o] 2A WAL Aol WA, od AL 2 ghol ¥ 2 GYS FL
Ao] BFRakA oh 7, = (X, — X;)/S, 8 A&l

Z=I1+Za+ +2p (1.2)
£Es PUEFARE AGSE 20l &2 4 Atk (Sim, 2012). EES PIFFAEE B2 50
ue}l 7k 2717 2l 4 Joem g w3} ghe] S AREele A= Bl (Wilkinson} Pickett,
2009)

HAE FAeFAEHE AR AR 2 I35l g 77 BF 1R ZobA 7t o] FYd
DS A A FEZE 27 whet ZF FE AA| Azl A —i— .

2 AFoAE 7 FEA 7HEAE v DS 2T

X261X1+62X2+“'+CPXP (13)

£ Aok A a6k, ol THEA| ¢ 32 Akl AAE nAH Fhol ohvgt AARA A2
B Z: data driven)2] 7}5XE ZrolA ARESlE= AL Alcketal, AA| AFRof o] 2RE AL

Zol 71 AE F= U 59 s FET (Guttman) 2% (Guttman, 1950)0]u} 2
(binary) §¥tolA] AHg3lo] AA AE7} O EHA FET AL E VEeE F97) BA 2ok,

Xi=caXia+cXio+ - +cpXip (1.4)
Z2AdgF9don (i=1,2,...,n j=12,...,p) F ¢; = 12 I 7154 E Ag3 o FL
AEEAY X =30 u/n-@r S7 =31 (X —X;)%/(n—1)E 247 jAR Bt FE Ao B
3 Batolgl & ul] X,; tiAle] &3} xﬁr]‘él\_?_ i = (X — X;)/9; 5 A5t

Zi=c1Zi+caZin+ -+ cplip (1.5)

2 a7 oo B4s AR 297} Bt (Abdiet Williams, 2010).
o Sol thetAACl A AU io) A Al BB BES AL Zu, Zo D Zad F Zi = Za +
2+ Za® NG AN AEE AAFS T 5 glom A9 Gol whel ko]t Jole] Gl
HAEAE U A (14)9 ;) g AA5 443t Gk,
%@_;Loﬂxﬂ%a ( 3
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ojth. o] 7FEgk ¢ AF Y HE Fhol ohi ApR A B ARFTF Ftelth

ol2Hog 29 FELS FYo|EZ 4 (24) Ex (2.5) B4R 10]ojok A2t 2 AHAE F 7}l
AHete A9 BE R0 4dHoR o] 54 2AsE AEE F9 shifolug o5 4AL
=& 2ol webAl 4 (2.5)9] 4k 10] opd ZhsAdo] =rt 53] ¥ A E F frgtel 9
3 ko] 1Rtk 2 o] Eokdth WekA 4 (25)F A AESA ¢ o) BE3}

Zr, = L-T_T (2.6)
ST ST

2 Aok A% AR £ Ak 53] A e $49 278 vasks 4% fesith 474 T =
S Ti/n, st = /> (Ti = T)2/(n — 1)°lth. 4] (2.6)8 A3 2T} 4] (24)8 AHE3he 2 A
AHo 2 PHU4E Aotk olW BES B4 T ARt Aout gong b iakel w9
e 9 A de=tt

3. A&

20064 7102 A% n = 2347 71 ZARA (A7) 1AL el 14749 M52 Frbste
2SS A BA. FolA AR Bk Axdo] ABAA Gohis] As) WA FREAL Mgl
E AAAE BAYES vet BFG F W7k A2US TG F7h A3} o] BRRAY s ol
A= AA3HeA dolict,

THEAL st RofollA BT F8S sl Aot AN EY] shuelth (Kim, 2015;
Yoon} Choi, 2015 5). WA 2347 71% A =FA12] 147]2] W 2| A= (2005), 2SAH ST
Al (01-053+), SAFFASA AR (2005), A7 H A (01-05 B+F), AMESTAZARE (2005), A+
T (2005), NEBARA 7} AF A7} (2005), E2& (2005), LHIE (2005), ASTERFE (2005),
s (2005), WIS (70-05), FAFAFTAALT S7H (01-05), APAAFAF7HE (02-
05)9] Ft& ARESt] A AA 9] AR L] wet B Ao IFoE FR3iTH

ol BR+= BF THEA (cluster analysis) & ARSIt FRAEAHL 34 £ (partitioning) 7+
A% (hierarchical) WHOZ Us 4 Jet] 28 YL ARE ole 79 2z UrsE 2 As
E ARAE ARk AS S AR EE FAES RS £4Y ASeE THE A= ol
ot AU AA AR FFHE tholo]af o A7) wiFe] EAL AR Aol &8sl
AAstA] gk 8 5 gl

THEA Y S5 2T deddd FraHY FAer dFske dEAd kBT (k-
means) WHI S NE] HEFE (medoids) S Fe2E Q] FHoE HAsh= o] 744 ¥ ol

AZHA 257 ZdolAMe Be7t 21 Ax A5 S0 net k-B itk 4% NdY +H SA
S AA3= Zo] 8§33ty Kaufmany} Rousseeuw (1990) 0] A|9+st d2]E52 g% FORTRANS
2 ZAAFD Struyf 5 (1996)°] S-PLUSZ ZA3}o] cluster F|Z]AZ wZ3}G T AAE= R-A]
(R Core Team, 2015)2] cluster 2lo]H e gloA HA HAS IS & = pam T-E ARRSIITH
2347 AAA Y] HAAT | wet oAl e SFoz RS A g dAd 9, 2AE 3270, BE
637], P 6170 o} mEbd 69702 2347 AA A7 B55 ik (Table 3.2)
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3.2. %3
ol A LG 147) W5 AFEIe] 2307he] AAA AL BAAEE AGB S P
A BE 147) 95 523 A58 U (= @) Ao Qe
AV A A atel 2300 ARl BAA=E Aol o] A58
£ G0N AT A5 BUE A1 A ) 100 UHE Ao 2R RAR (Vo
max 2] 3)e FQJJ-Table?)lJJ—ﬂ-O] Yl 7l 89 (m=4)02 BEEH 7 29 4
F7F 2H T QA A5olAM 7 8919 ’5%‘51{—‘ HE2 Aj/p= o] oA AAE Y] /i) 89loz
oF (4.331 + 2.864 + 2.843 4 1.689) /14 = 83.8% %] W-Fo] AHHAT}.

—~

Table 3.1 Summary table of factor analysis

factor (k) count (a) variables [Lj] eigenvalue (A;)
Local tax levy (2005) [.915],
Resident tax pro rata income (01-05 average) [.866],
1 5 Total number of employees in businesses (2005) [.842], 4.331
Financial power index (01-05 average) [.842],
Number of private institute instructors (2005) [.674]
Population density (2005) [.854],
2 3 Mean individual official land price (2005) [.852], 2.864
Proportion of road area (2005) [.850]
Rate of aged population (2005) [—.828],
Water and sewage supply rate (2005) [.761],
Number of medical beds (2005) [.655],
Rate of population change (70-05) [.465]
Rate of increase in the total number of employees in
4 2 businesses (01-05) [.906], 1.689
Rate of increase in the local tax levy (02-05) [.867]

2.843

Table 3.10]|4] 1133
HAAOIA] A
Corp, 2013).

AR 5 WA W5} g9 FBE A AR BARE
o) £7E £} 919 2Bl SPSS 22.00] AHg¥ T (IBM

T Aol Ui B84 HAS) S8l 147)9) BEI WSS kB TREACE 234749 AR
E A= wet oA A Aoz ERslet *Hﬂli féliﬂx]“ (=1, 697] ZLX A ) ol A -
AR (=5, 97 ANDA)OIh. o] BF Az} B =EolH ALE Ao} B Apols BEIY
T oS TPHAF ] WARE THE A B AFolA Ak Bl o 2 R 2HE HAE
o}

Table 3.2 A comparison of scorings by two scoring methods
cluster Mean of standardized values Weighted mean by factor analysis
orginal 2 3 4 5 1 2 3 4 5

classified suam sum
1 58 10 1 0 0 69 63 5 1 0 0 69

2 11 35 15 0 0 61 5 40 16 0 0 61

3 0 14 38 11 0 63 1 15 37 10 0 63

4 0 2 9 19 2 32 0 1 9 20 2 32

5 0 0 0 2 7 9 0 0 0 2 7 9
sum 69 61 63 32 9 234 69 61 63 32 9 234

correct rate (58 + 35+ 38 + 19 + 7)/234 = 67.09% (63 + 40 4 37 + 20 + 7)/234 = 71.37%
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Table 3.201 4 B A3 Zo] 8AAA g3 AAATAL] I/AE AT 7H5XE Fee FS
F23) 7o) U FFL ALEE AL s ARS8 0] ok 4.3% ZOE oA =4 vehdrt
147) ¥ T Es) M Y7o 42 FrHSe) a8 3t 7eEgoR 42 HUt

W20 Flol AAASLE 0.9797 Aol A ).

4. 434 A

QA PAEFATE EEHE ATE A8AT) 54T FEo) A48 o F3 How B B
e AE BEE ol § Bz ASE 22 ) S PR DeH URE A 9
ogRto gk 2247 Ao A A7 g o+ ot
upeba] gHatoll A ARgste ZF Wigre] Soxel wet 7k S AEsHA AT 2ol Al7IHEE vt
7} ) o

2 dFolie FBHA A7t obd 2 AR g7 TS AE ARSe A
= AHgsd AR S0 AL ARH W7IAY Eee de 5 deu A A 2A
o3t o] ALk AREAF iR s of she ol Atk

A8E AHgste] k79 2FCoR vs uf TRAEAL] YR k-dT TR WS sk A
¢ Z2E3} A FEol o U2 AEFES HY 7FeAol Atk k-3 v VEHeR fEs
(Buclide) A2 |x — p| =& npgtetioH]2 (Mahalanobis) A2 (x — p)' S~ (x — p)7} 2 2522 1}
FEE ole 7t A e o e 23 e Fol & Aol Ar uE aFeR BRse Ad #

817 o],
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Abstract

To quantify an abstract concept we often use Likert summated rating scale of orig-
inal or standardized variables in case the variables are relatively less abstract. When
variables have different scales, standardized values tends to be used rather than the
original values. This is also true in evaluating systems. For example, we may use stan-
dardized values of local tax levy, population, and etc. and use the summed value of the
standardized values to access the degrees of development. In this paper, we propose
using a data-driven weighted sum for a scoring system and the way how to obtain the
weights. We apply the proposed method to a real data set and find that proposed
method is better than the usual summated rating scale.

Keywords: Cluster analysis, factor analysis, factor loadings, scoring system.
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