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= Q7 AT Bk F, 2
o HJ%‘J 7§% 1, 9hE3HA] ¢ ¢ 002 393} D}WME 58 SEARIZHCY kAR Wl
,HEEA e A9 00 IRETh whebA R} €7} B LY (single choice) A w
Wi 73‘?" F = ZLZcE p x g3 XFE (crosstab) 7+ T}
Hayashi®] %3} #3932 oh39) H4st2 el R prfl WFol thS %3 3t px THE x5}
C9 g7l H 3ol o =33} gk g x 1 E] yE 730} (383, 1998; 513} 2} o8, 20006).

Fw
maximize xf—}, (1.1
n

D, . D
subject to x’(-n—>x =1, y’(—i)y =1,

3711A D, D= 47 e FOl px 18 FHUE, ¢ x 19 FEAUES dhztgdoltt. &, D,
diag(F1,), D. = diag(F'1,)olt}h. #2%2] 83} 4 ssh= 242 D, 3} D& 7FS A2 A 1% T%3
B x9} yoll 2 asle g2bofAl 2t o3 Hayashi 33} A|3ubH-2 1940dth F9h2E 19509
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o] EA0NA wh-> G838ttt CEHFFE—, 1987; BERL, 1992). =3, o] Whi-& ZF2olA g of
£ 4 (correspondence analysis)T 7142 412 &g FH3= Ao 2 T A drk. 2L, o] WY
WSUETL e AR WRSo] Bolspl 2 £33 ghe 2ASE BA k. ole 4 (L))
FY X(D,/m)x = 13 y(Do/my = 15114 B W3 w1 g oE) RS i8R 24 rGi = L,...,p) E
q BF v g A 2 U 22 ¢ = L., a7 F0 AP £33 3 vy, 712
AFEA 2L 5 471 W Rk (S HE &) o} 8T, 2006). °15 AAE7] fl5ke] S HF &} o)L
(2006)+ Hayashi 5=%3} #|3v o] )3l =4 | (shrinkage solution) ¥HH-& A <5l t). Hayashi®
T3 A HE A A QA P2 P 3I) (1998, 1999), B F— (1987), BEf) (1992) 52 &
I ok

A9, 3B 5 (20072 g-veke] 3 yigo] e HANA p-Ake] 1Y xA57 O
FAAY BFAE Zhe Aol E H& 7}53 PLS(partial least squares == projected latent structure) 3
AN F F7 Az0] the A3} PEL AL vt Atk PLS HAE W5 5 prt BEA
o = nltt 2 FPols 7158 5 e A% AA golth o] WL 1966'd Herman Woldol| 2]
3] AZAA = (econometric) 71 2.2 FAS et 1 o F ol e RHS AT o] Wolo] AY
814 (chemometric) 71 © 2 $431 Tk PLS 3170 that 32 200) Wo] 2R A7E 49 o
o211 9lof 73] A7)+ oyt 1~29-& Z-ErHH Helland (2006)2] Encyclopedia of Statisti-
cal Sciences 427} =% Rosipal # Kramer (2006)2] 7 #+=2& & 5 Ak FU o2 d7A=2E
20014 o] ¥ o A7 EFHE W@ 2FH 57t Y3 (FFH, 2004; Kim, 2001, 2003a, 2003b, 2003c)
& ATEE A E 5 (1999), DA E F (2006)°] AT,

73] 5 (2007)0] A PLS $2F= AHASS) AHF A F Sl A, p7h Xi5e] 4F 2
T g YT S AB AR T EIS Y3l APAFE e AL FH o2 3k 5,

maximize (wrt b and ¢) Cov(Xb, Yc) (1.2)
bb=1, cec=1,

ojt}k. A7l b: px1,c:gxlolth 7| EAog AR AFAY 252 MY 2 (Linear
Model)ol 2 sh}e] Yoz Held 4 ik webal, $) PLS F7E ELE

SHe ARy o] 2P 488 4 9k &, 9 BYL FEEY A4

rr 2 rlo oo fu

ok

F

maximize (wrt x and y) x' L4 (1.3)
n

subjectto x'x =1, y'y=1

o} 2t Q7\A Fe 3 Zco B4R 38 2 I8 (cross-product)olth. & F = ZhZc, 7 = Zp -
1nZh, Ze = Zc — 147, T = 10Zp, 2. = 1\ Zc ©| T}

ME 238 Lt 2o Q58S 42 Zrx(= ) Zey(= noll A3 A Z3}eie) (3193 5,
2007). 28|31, ZzH Zc & s9} ol A 3te] F2 AR th x| 8to] A2& seElol] Eoj7it) o33
PLS $~%319] 2732 Hayashi =38} A3 gae &) v e 7t 22 AR Mg o] SolaiA 1}t
Eltl= AV Qloke Aolnh 2 o]fi= ol PLS R Ao A A 2FAg AvHd &3] & 4= 9t
Uh 2ol Al Hayashi 33} A3 g3 PLS =33} ol 93l A28} 238 44| o & 53 v s
H 3z} s}

2. German Credit A2 0 & HES H4 7012k
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Hayashi Quantification of Credit History Hayashi Quantification of Purposes
o &
n A i o
& ALE pas Z ays  sa3
2 o 44 BEG 2 & A
o sl Y
s a7 S Az Pt
% A%410 3 ’
2 b B e ] AT%
AR 4
L Qs [
A48
I I T i ¥ i i i ¥ T
-2 1 0 i 2 2 1 g 1 2
First Axis First Axis
(@) HE55(A4. purpose)®] +%3): Algold Fx (b) A1-8-012(A3. credit history)e] %8k thE24 Iz

12 11 Hayashi 533} A39p8e) o] 3 cf &5 57} 1-§0] /9] 723}

312 AAEe] T L w s B2 3lth ol 7)o 4] &3k German Credit AFS= Al )& A}
1,0007 ol thgh 207) A7AkE] 2 FEA Wl 0188 A3k (good/bad credit) T =R /A3H o] Ql
THhttp://mleamn.ics.uci.edy/MLSummary.html Z2). 207] ¢17ZARS @ 2838 W, F 70= %
Fola 137} = B oltt. 7oA = Z4zbe] HE £7F 10709k 57091 2709 S8 HHARE o8
Sto] Hayashi %3} A3} PLS 3315 o] £31 A 4318 AAlete] = y]e] 475 nlush 2
7|12 3t} thg-2 AgE HeEd Asghol gk dgoln

X ¥4 A4 T & 5 A (purpose, 107 H3)

A4.0: new car A4.1: used car

A4.2: furniture/equipment A4.3: radio/television
A4.4: domestic appliances A4.5: repairs

A4.6: education A4.8: retraining
A4.9: business A4.10: others

Y W A3 ALg o] = (credit history, 57} &
A3.0: no credits taken, all credits paid duly
A3.1: all credits at this bank paid back duly
A3.2: existing credits paid back duly till now
A3.3: delay in paying off in the past
A3.4: critical account/other credits existing

a9 12 WE54 o 214139 Hayashi 533} A|3ubg ol o) st 553} 1oty 29 1(a)ollA]
W A4.4, A48T} A4.97F YA W o) B} o] e A Holet, &) H T A4.491 A48
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PL.S Quantifcation of Credit History PLS Quantifcation of Purposes
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f L{? 3
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(a) HE=%(A4. purpose)®] £33} Algo]3] 3z (b) A1-80]H(A3. credit history)o} &3} EEH F=

07 2: PLSO] 28 tfE2 A 4150|189 533}

t)

FH

1 EEH(AHT Aol H(A3) T ZAE: NE (BHAE)

A3.0 A3.1 A32 A33 A34 Total
A4.0 7 3.0) 12 (5.1) 120 (51.3) 17 (7.3) 78 (33.3) 234 (100)
Ad1 3 (29 5 (4.9 51 (49.5) 8 (7.8) 36 35.0) 103 (100)
A42 7 (39 3 (44 106 (49.5) 10 (7.8) 50 (35.0) 181 (100)
A43 4 14 9 32 167 (59.6) 20 (7.1) 80 (28.6) 280 (100)
Ad44 0 0.0) 1 (8.3) 10 (83.3) 0 (0.0) 1 (83) 12 (100)
A45 2 9.1 0 (0.0) 11 (50.0) 3(13.6) 6 (27.3) 22 (100)
A4.6 0 (0.0) 3 (6.0) 23 (46.0) 5(10.0) 19 (38.0) 50 (100)
A48 1(11.1) 2(22.2) 5(55.6) 0 (0.0 1(11.1) 9 (100)
A49 15 (15.5) 7 (1.2) 33 (34.0) 23 (23.7) 19 (19.6) 97 (100)
A4.10 1 (8.3) 2(16.7) 4 (33.3) 2(16.7) 3(25.0) 12 (100
Total 40 4.0 49 4.9 530 (53.0) 88 (8.8) 293 (29.3) 1000 (100)

HE oujE Boar] ogrt. 2% 2+ EEA of A4o]¥e) PLS £33 2@tk 18 2(a)°l
A W A40, A43, A497F FEHA = o8 BREEL 742} 23.4%, 28.0%9} 9.7%S] WEE RE 2
HEEoIth 28 20)olAE vh A2 7P FEBR A Hole 37) W A32, A34, A332 7t
53.0%, 29.3%, 8.8% & Zt= E WSSt}

A42) Hayashi 33} 18 1(a)d A FE3A Rol= & 2R (A4S 37) M= Ad4, A48, A49E
E 104 AgolHADTY ABANLS AFHE Y Ad4= A329), A48 A3.17}, A4.9:= A3.03) thS
3l e & F A, ol th§ BAE A80]2(A3)9 Hayashi 33 18 1b)oAE AT
T Atk IY, A497 ol AE bS] Qe HWFY B A449) Ad8L Yy n|Fo] Fou g o
e A2 FET AIAE 0] B A 28ty A49] PLS 433} I1 2(a)0llA FEHA Hol: tlER
(A2 37) HF A4.0, A43, A49E E 1914 Algo]Z(A3)7}e] AFAL AaEW A4.0L2 A3.49),
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83 TNS HE Z 27 HE A329 A3 4T H|FO) A
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o WFROL AT 107] FHVY Bpgel 407} UFEL L Bife] Weel WETO2 Heo pLS
THIE o] 8o AR BAE AABtA} gtk o] E Yt R CE 77 3470 A7ARS A H
S5} 467) BB WESo| O 2uR} WL oz HH). RY A2 WRES Hy] I
1000 x 34 FBL Zp 2, €} Z2ke] W52 vin] Zske] 1000 x 46 BE2 Zc2 AT Fofl (Zr
Zo)oll HiEE PLS =32hs AlA] spirt. ojepo] MRS SHF(0) Z2he] M7} 34709} 4670
2 el Ak Ags “2” 28 Az tF A4 Aol & 4 Yk o|gPL AL
o B PLS 2431 $4-2 ol 8slel A 41212 S5 348 44 AW AL+ U
How Ut 19 38 PLS £95) 19 Heleth T 198 lad 4 o, 42 usih 1A
2R0l SEAAA S 1T 982 B4 9k
-AIAREE. QAR A 40 Al19.1 (no telephone)
A12.1 (real estate)
FE53E SA: A2.1 (shortest duration)
AS5.1 (smallest amount)
- AI2AHEE. QAFARS] A £44: A13.2 (2nd age group)
A9.3 (male single)
A7.5 (employment > 7)
F534E &4 A16.2 (two credit cards)
A3.4 (other credits/critical account)
Al.4 (no checking account)
-ABAREY. AR A &4 A19.2 (telephone)
53 4 A2.2 (2nd shortest duration)
AS5.2 (2nd smallest amount)
- AAEE. AFARE] A 44 Al3.1 (youngest age)
A9.2 (female non-single)
F53E £4 A3.2 (paid back duly)
A16.1 (one credit card)
ofl AATE QAR A 4493 FFAE £ ABA L FhelAlT AT OE BUHe A v
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PLE Guintifcation orSocio-Demo Cabegaries PLE Guiniifcation of Fmasctal Categories
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. = = ~ o = A -
32 3: PLSO) o5 1A H ST FEBE 40 59

- AIAEE 323, FHIAF 774 RHHE 1, p-3t=0.000)
- ARAREE TR, TRl 3.6 (AHRE 1, p-3t=0.058)
- ABAREE 2. FholAlF 10.5 (A% 1, p-3H=0.001)
- A4AEE 9-2F3. FHolAlF 204 (AHEE 1, p-3H=0.000)

ol AAE EASE & SEA 28 18R 42 9 1F 7 good credit W] &S AT E
pig=g
- A1AHEE o324, good B]& 81.0% T 67.9%. FtolAF 10.6 (AH+-X 1, p-7L=0.001)
- A2 AHEE 7. good H-E 100% T 69.5%. FrolAF 5.6 (AHFE 1, p-3k=0.018)
- ABAEE g7, good Bl-& 63.0% ) 70.7%. FrolAF 0.79 (AH-E 1, p-3 =0.374)
- A4AHEE -3 F 3. good H]& 60.7% W) 71.3%. FrolAF 5.3 (RHFE 1, p-3t=0.022)

o}2bA t)A) 2 good credit £4] o] Al IARE 3 A2 AR W of] 9 X3 9 22 bad credit $4] o] A4AHE
Holl AR USS ¢ 5 Ak A3AREHN = good credit 44 37} bad credit 4] o] A3 k.
sy
3] (1998)9} 339} o] &7 (2006)0 A A F 3k ups} Zo] 29 WAE AFF o) Ui 7]E9)
Hayashi %3} 2|33y Bt 2o = Q8 28 ux WFESo| Frajx]7 Ho|t A4o] o
Asto] IS A3 BAA o] At whd, ojo) tiF ok Wbz B AN WEY A8
o] A1 ZtE 7| 0.2 A3 PLS £33h= 1 oA AH3 o] 24 =gl9t 28 A AAT AFF 23
o T uf, T HE HF S o3le] T8 JF won AAAQ AHE HZS S+ 9k =
T H2 7Y HEY UeEogtE 27] £o2 Folt FfolE 29 AR FulE Yehd = glen
E PLS 312 A A3she 2o 7hs3it) old g A2 B A7+ German Credit 2189
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Visualizing Large Two-way Crosstabs by PLS Method

Yonggoo Lee*?, Younim Choi?

“Department of Statistics, Chung-Ang University

Abstract

On the visualization of categorical data, if the number of categories is small, we can consider Hayashi Quan-
tification Method 3 for visualization of the categories of the variables. But it is known that the method is unstable
because it quantifies more significantly for the small frequency categories rather than large frequency categories.
The purpose of this research is to propose the visualization of large two-way crosstabulation data by PLS methods
for checking the relationship between the categories of row and column variables. In this research, we utilize the
PLS visualization methods (Huh et al., 2007) that is proposed for visualization of the qualitative data to visualize
the categories of the large categorical data. We also compared both methods by applying them to real data, and
studied the results from PLS visualization method on the real categorized data with many categories.

Keywords: Hayashi Quantification Ill, PLS Quantification, large two-way cross-tabs.
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