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Abstract

Various statistical classification methods to predict election to the Major League Baseball hall of fame of
are implemented and their accuracies are compared. Seventeen independent variables are selected from the
data of candidates eligible for the hall of fame and well-known classification methods such as discriminant
analysis and logistic regression as well as the recently proposed Mahalanobis-Taguchi system(MTS). The
MTS showed a better performance than the others in classification accuracy because it is especially efficient in
cases where multivariate data does not constitute directionally geographical groups according to attributes.
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1. ME

= ZZoF(Major League Baseball)= 1869d A ZZtho] AHtdsl o] 1901d9 A &3 2
2 ot gzt Blaet AE g1y I g2 AAE 53 A= 307 2o AR )
1404 o] d= GAFE 71 WlolA gl 1e H Y AEE 71 £B2 AeEo] AX T AA H a9 oF
T A2A AR 7FA] 2937 9] Agerho] o] Aol I3t o uE o] Aol I3k X3
Ak Hojd AHE 71 S US55 715 0] dot & A} AES At gl

oo AL of e 100579 Hod &S Bl A4ES 71d3shy] fId 19393 A=
1936 dFE 4482 AR Hao Aol 443tk HoREE nlok 7| A3 3] (Baseball Writ-
ers Association of America)2} U=Z 9] Y3 (Veterans Committee), YIZ 2] ]93] (Negro League
Committee) 52 &3te] JAsH= Wiol Art. gwrdo = g2 Aol ulop7|xdysle] &1
£ B0lo] Hollo dgel 44s 3HA "ok ol A% 202 wolA oA AeAH Yol 10d oA
= 25 F 59 fof|7]zke] Aifof THRAA O] AW o] 15\7HA] 7|37t o] KT} u|op7]
23] o] FxAA %ol HY SEES dojok Wl Aol S st BYSEFES ] 5%°I5H
ol g2 739} Aol THAAS AJAitt 28 & 5do] AU AFFH o] FoIR]E olfFE 2
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Z2AAZL £ Ao 25 FH dolvks A" E51710 F#tol7] wiE
71 wiolct. mlok 7R3 o] TR A 15H e 7137 2 w7hA] g gl
T 97 939 AAde] Hnl AR Qs]= A4S 42, o3P
A%, 24 5 15908 TR BRI HW Boje) Aol Aol Ack. AFL HA =3
218 1971dFE 19773744 2R3 §937F &5t Jazead dAgse] B diel 94
P 2 FA AT el wet ®Helld] Aol 4k 71Ee] dAAer AVle ATt e HA
o] A 97+ WS At =3 ARk ofuet okl FH S s, U, 7R TE B
oflo] Aol 9448 4 dom ol YRS A ] FokollA] AP} £A S L o] I
3t AFESo|t} (Hample, 2007; James, 2001).

AR ARANA oFFE EAshks WHES Aol E - (sabermatrics) ol Al= Wollo] Ao
A7l Histe] &A= ARXZA 47FA(Black Ink Test, Grey Ink Test, HOF Monitor,
HOF Career Standards)E ARE3} Ut} o] AREL dwtxoz Woo] Aol Ay &=
of fof tiste] 7]& YA B A4 Hlaste] JbeAe AT 944 sl tigh o
£ Alad ¥ Sshes Zo] okth Alo]HHE X0 ‘:Hb-]’ 47FA) A3+ “http://www.baseball-
reference.com/about /leader_glossary.shtml”ol| A X+ 8] A= 11 i}
o] AFolA= Hold] A JAxAS 2+ ﬁ—/n\—%% 2oto] YA getor R o, TA
2 de] ARgH ol BRl S, 22 Q‘_H—Er 13 vl A

A Al2~®"ll (Mahalanobis-Taguchi System; MTS)& ARg-38lo] £33} H]E—‘a‘]’%ﬂ‘;}. o

A28 37842 Kwon (2008a), Lee (2011), Huh®} Yang (2001)

Taguchi 5 (2005), Taguchi®} Jugulum (2000, 2002)° YER} Ut} & ] MTSE 2313t o]
e e e BE 5] 948 4 gl R FHNE FgHeh X3 &

ZF 277 YA A 53] W] glol(direction-invariant) =3 & 9l (geometrical) 15
A Zohe A97F Ak ol Zo] F IF ERFEANA g 2Fe] sk =EA 25S B4
W] o IF2 st =84 OFS AT Bohe A-fol MTS+ 53] 8407 uj&
(Park, 2012).
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2
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2. OO[EIEY S LhEE

HlolE 9] 32 wo]aE 3@ (http://www.baseball-reference.com) oA 1980 ©]& ®eje] A
s ‘?J" Z2A& Wk 255799 AeEo AR tlolEE o]&JTE 1980 o]TE 7|FoE 3t o
= BelY Adde gAa7IEel Aol whet FxAlo] a4 Wl 19809 o] %9 ApEo] XY
9] ?J"éﬂ%-"]’ 2ol AgH AeEoli Aot FFRAst AldE = AFeRE & o AAZLE
dlole 7} &4 31 7] wizolt}.
Z 25579 B E T HESAUEE Bl 9449 2389 ALATEE g ol 2EAA
3ttt 9= 93 E B8 YT AE 9A 1509 u7|AA3] o BxoA IEE 5%
3R] Bt AHA S st gE T g5t Ao g st ur|Adgse £ E
oo Ad Y4 T 2 4 429U E T3 P9 A g9xtE FAAE 21999 2T
S 2 FAdste] EA4Z AAET
Helo] Aol A} ghe] TS T 80 E AR g the 17709 W4+ Table 2.1 U
Eht ok

Table 2.198] |52 B thet 71249 582 & = BA, OBP, SLG, OPS#} 22 vl& 7]

32



Implementation of Mahalanobis-Taguchi System 225

Table 2.1. Variables affecting the election to Hall of Fame

A Ha
Al Z&4=(Seasons) 2% E}H(Double hit; 2B)
S~ EbA Q) A A3 4 (All-Star Games; ASG) 32 E}(Triple hit; 3B)
Al 4= (Game played; G) & ¥ (Home Runs; HR)
E}4] (Plate Appearances; PA) E}H (Runs Batted In; RBI)
E}<=(At Bats; AB) 5 F(Stolen Base; SB)
=% (Run scored; R) £l (Bases on balls; BB)
QHE}(Hits; H) E}& (Batting Average; BA)
%28 (On Base Percentage; OBP) ZEHE(Slugging Percentage; SLG)
OPS(On Base Plus Slugging Percentage)
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Figure 2.1. Scatterplot of ASG vs R

23} G, PA, AB, R, H, 2B, 3B, HR, RBL R, SB, BB3} 22 @712 02 A9 HLSoln o] ¥
FE 5 ASGE HEY AVFRZE AAEE Ze2A A8F pEo] AV|EE YEH I Al&4E FH o
G AgES duhg o 77 FAREAE & 5 = Holt} (James, 2001; Hample, 2007; Marsh,
2007).

WA 17709 M 5 ME AFAATL Qe F HTE At dlojE e 233 aFo] F4EE BS
o} 28R Eot A5 Lol sttt

Figure 2.1-2 ASGS} Rell tigt AHH=E el Q) o] 20N T Has 33k S AAAAE
UehE 21S & 4 Joy gExee Tt 533 158 YA JRE2 AtEeR YA
dbxeo] 38R Eihs & 4 Utk BHeY A Aol Aafist A2l Pete Rosedlg+= We] AT
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Figure 2.2. Scatterplot of HR vs SB

o] 8% Jhe] F ot o =& ol X3 glon Sk telE, A7), AoEs 198 71E
S AFEA Yoo AF YA FAA HE AR fAE e AR ok SR =R gAY E
W~y PR G A= P Aol 9498 K3t Robin Yountd4+ 20id 5+ 3 8
AT HH Hold FA75E GAPAT a5do] vQl7] Bog AP Edode EgstA &
23t} Ozzie SmithQ} Nellie Fox A= AAT A A 713 - EHA AA5H 2 Ozzie SmithAl 4
£ FHlige] & fAFEA s g B ASE FH7| S8 ohvet £ A SHE AAwt
o} Hejlo] Aol gA3HA F YTt Nellie Fox4E HA|A k= A8S BYA vt upA gt 157 7]
Blo A Hollo] A AN 5% FHAAE) 0.3% EAERs T4.T%E 7)S5t] of]A gekslgitt o
YLE LIS Fal Hollo Aol AR T o] =FolA= = LIE Tl Hollo Aol 94
S AT ELS BRI 2 2o Y
Figure 2.2= HR¥} SBel thdt 2HE =& veplar ot o] 2804 + s )
B g5 vuF gt 2¥F I2FS AT d8AES 18A o
Ozzie SmithA4E= $Jo] AFE U Rickey Henderson, Lou BrockXa&= HWo]xg]2E tix
=l

o
=3

o3 el
e

s

1 B2 SAERE 1, 298 7150k Aeselth offolA 19 BAbe] 982 Skt &5
ERE 53 713 E veolUle 98EA I 7HAE dZRYT L F 5 Jdrk Jose Cansecod T+
We T FE 7IS5AAN T visl o] WolHa S1479] 2/37 S AWEAE A7
£ WA R B7EE ol Woflo] Ao 2 sttt Wade BoggsAat SRR HEst
BG4S 53 el wol AdEiuls BlxtE 54k 3010¢EE 7125y Fe THS wIEke AES
HolE dgrolnt. woA 2] Lol A= 3000FE} o] /delut 50058 o< 715std Holle] A7 4739
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Table 3.1. Multi-collinearity statistic according the independent variable

A E
w3y 7144 PEER — chi K
(=) —0.791 0.373
Seasons —0.014 0.197 0.191 5.238
ASG —0.036 0 0.479 2.088
G 8.15E-05 0.722 0.019 51.514*
PA 0 0.508 0 2954.628*
AB 0.001 0.174 0 3002.978*
R 0 0.206 0.025 39.255%
H —0.001 0.039 0.003 312.041%
2B —0.001 0.012 0.084 11.911*
3B —0.002 0.023 0.248 4.03
HR —0.003 0 0.027 37.302%
SB 0 0.091 0.046 21.705%
RBI —0.001 0 0.339 2.954
BB 0 0.667 0.017 60.324*
BA —1.707 0.626 0.049 20.332%
OBP —0.398 0.909 0.028 36.194*
OPS 3.667 0.005 0.025 39.61%

2w etar et 3000%FEr o4 7153 AFE F HollA AdF S Pete RoseE Al s BE A
£7}h wojlo] Aol dAF M 5008 o)A 7| E A4E A Figure 2,204 Hol& AT} o] &

7 Holle] Aol 1435kt

3. ts3ud2t Efdd

3.1. t=s36d

o] =AML BalY AY 442 AE wEs= ExFECl st MEH SHUTE g A
ARAGS stk oju] VIF(Variation index factor)9] zko] & 7% VIF W7l b2 SydsE
o o5 AP35 Bl 5 YA Hol o2 A thEFAA ﬂ7} Ak, URbF o2 VIFZEe]

1001732 P A7 v 248 A7t a3ttt (Kwon, 2008b).
Table 3.12 do|g] AAIA £ 17749 EPWSol thst VIFS 32 Hol31 Qth ojuf G, PA, AB,
R, H, 2B, HR, SB, BB, BA, OBP, OPS = 127}¢] =247} 100]4ke] VIFZFS LeRjo] th2A
A EAE DAL ATE T

Table 3.194] VIF7} 10u8]9Fe] ¥M4== Seasons, ASG, 3B, 2|31 RBI 5 4715}l E X ¢ro}, 4o
TE S7Z Favt doia fSdE ik " 25 71417171 $138] Table 3.18] VIFZ7}F 100]/4421
HEE 5 ANEoRZ A2 VIFZE 7He HTES ez ‘:'%ioﬂ EZIAALS W] VIFZ} 100]2
o] Hl& H4ES ol o] 2 Z3E Table 3.2¢] UeRY it} o5 W2 E o+ Seasons, ASG, 2B,
3B, HR, RBI, BB, BA, OPS 5 & 9719 E3W7 23w glon D}%—To'—ﬁ/‘é TAE FEsA e

S A=t olF "SI ES 3441 At stk
AA E%tﬂ/\a 01%@ I 919 tEFAA8RATE ot theEA el YA A e SHESE

ﬂJ
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Table 3.2. Variables not inducing multi-collinearity

oL Al E =
29 89175 fol98 R L
=) 1.435 0
Seasons —0.009 0.263 0.415 2.411
ASG —0.037 0 0.531 1.884
2B 6.28E-05 0.82 0.251 3.991
3B 6.55E-05 0.923 0.512 1.952
HR —0.001 0.003 0.138 7.228
RBI 0 0 0.649 1.541
BB —8.25E-05 0.312 0.327 3.058
BA —2.475 0.166 0.203 4.937

3.2. EIE (validity)

25 Wiel A=A H7E A5 ov]¥ (holdout method)3} o] FHAPH (Two-fold cross valida-
tion)& ARESIRATE oMol 2559 AA dlolE] F AZ HAA Al 128%e] FHE tlo|
Bl (training data)2} YA 12795 Al@& tlo]E(test data) = ;AFsA &3 v, L dlolH
2 BR7ES SH AlEE dloJHE o] &3t 2R AYEE ALt o TJr AL 100 W
sto] P BRAZFEE ALBsith. olF AAEFEA R 99 dduHa T L3 3PS AXA
T FEET A E8o 98-S A7 AA g

4. Sr9Y

Wol AT Bele] A Y=
A3E 537 S5kl BELA, 2A2Y AR, MTSHY

s}

[e]
I Hr o >

22 AR Zol| A
o] JATEE A& o
Table 4.1-& B9 Awe] YA} gebd o] FF7Fy TZ2HX7) AAHo] 9t AAR o= Ho
o] Aol AT Hhe Hato] gEet Jho)] vls) AHAH SR =A vt 2S A 4 Qi
53] FA7|F QoA 3 7| AFAALS sk A o] FEl8H o] Seasonse| HwAto|7F HAA
 FA7|EL] xtolE YERRE olfEta & 4 Utk

Table 4.2+ A SYHSFE ©]831 duP& 38t FAEA Ao AP dojEe] EFAHIS=
= ARG 67%, 2R 98%, AA 94%= vEbtT)

Table 4.3 34418 SHATE o83t oARHE 43 IR AT}o|m AP L do|Ee] &7
A= YA 69%, DR 98%, HA| 94% = LFERTE

Table 4.4+ HA SHATE ©]835to o]F WA WS £q3 B R AT)o|n, RIS
= 98- 67%, %a@% 98%, A 94% 2 Lyepsit.

0o
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Table 4.1. Statistics for election and elimination groups to Hall of Fame

229

N A4 (n1 = 36) 2 (ny = 219)

T B EEAA} B Ezax
Seasons 20.056 2.64 15.973 2.704
ASG 11.75 4.594 3.662 2.982
G 2595.75 342.637 1858.772 389.204
PA 10838.58 1552.193 7318.137 1756.718
AB 9531.694 1358.71 6500.653 1562.367
R 1472.917 281.241 901.151 265.633
H 2735.278 440.785 1792.265 468.975
2B 477.389 91.736 305.438 92.841

3B 74.75 29.121 48.772 30.07

HR 348.056 166.213 186.046 110.97
SB 1394.306 343.773 869.539 303.926
RBI 266.028 288.543 130.37 141.692
BB 1115.972 374.535 671.676 270.761
BA 0.287 0.02 0.275 0.018
OBP 0.362 0.024 0.344 0.025
SLG 0.464 0.049 0.422 0.053
OPS 0.825 0.062 0.766 0.069

Table 4.2. Discrimination analysis using whole independent variables (Holdout method)

44 s EFAE=(%)
A 11.88 5.97 67
2t 1.9 107.25 98
A A 94

Table 4.3. Discrimination analysis using variables not inducing multi-collinearity (Holdout method)

K et EFAGE(%)
44 12.38 5.58 69
et 1.77 107.27 98
A 94

Table 4.4. Discrimination analysis using whole independent variables (two-fold cross validation)

14 29 ERAEE(%)
A4 11.99 5.58 67
2t 2.06 107.10 98
AA 94

Table 4.5. Discrimination analysis using variables not inducing multi-collinearity (two-fold cross validation)

44 get =R AE= (%)
A 12.04 5.53 69
gt 1.81 107.62 98
A 94

Table 4.5 TH5 414 Athe 58] 44E SYASE 0§31 olF TIPS 53
EA Aol RRATEE QYD 69%, DA 98%, AR 4% = Lrekuich
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Table 4.6. Estimated regression coefficients in logistic regression

A B R EE A5 B CYSESES
Seasons —0.057 0.655 HR —0.012 0.161
ASG —0.144 0.007 SB 0.001 0.575
G 0 0.907 RBI —0.002 0.192
PA —0.001 0.817 BB —0.001 0.879
AB 0.002 0.637 BA —6.816 0.881
R 0.001 0.671 OBP 11.273 0.972
H —0.004 0.484 SLG 13.041 0.968
2B —0.005 0.386 OPS 1.632 0.996
3B —0.009 0.421 (=) —5.113 0.649

Table 4.7. Logistic regression using whole independent variables (Holdout method, T, = 0.69)

44 128 ERAEE(%)
91 A 17.34 0.70 96
gat 5.44 104.51 95
ZAA 95

Table 4.8. Logistic regression using variables not inducing multi-collinearity (Holdout method, T, = 0.67)

973 ag EFARE(%)
AA 17.13 1.00 94
=y 5.29 104.58 95
AA 95

FEEAY 2 FUSE AAARU FAATE o] BAGle] BRAFE o} 2Y3A et
o ofulgolet ol F A Tl = obR e Ao A WAY 4 glolth. AWAC T 0%rle FE T
ERARES UL 982 O 4 ot

Hojo] A YA

of 2R ~Y 3AEAS =3, 2

:HH’HOHH% 5 el (threshold, Tr)& AAE o + 7Y L2/ (98 o 2eteg 5,

S o PO EF7) AUNEES YAl & A=SF Ak 17709 Ao ek 24

28 379 A3= Table 4.6} 2t}

Table 4.7 A SHHFE o] &3t dui& 43 2R 2E AL AT = 0.69) 0™, AlH

4 oY ERAs s 9D 96%, 2T 95%, AA 95% = JERTE

Table 4.8 1*“3164 HEE o] 83t uHE 8 ZA~E AR AT (T, = 0.67)0]L Al

g dojeo BREAGLE AT 94%, 2 95%, AA| 95% = EbTh

Table 4.9¢ AA| SYATE o] 8319 o]F AP FdT 2A2E AR AI(TL = 0.74) 0|21

ERAEEE AT 87%, T 86%, Al 86% = UEFSTH

Table 4.102 344112 MSFE 0] 8319 o|F WAHS F4e 2X2Y AL AT (T = 0.74) ]
ERATSEE IR 89%, 2T 90%, HA 90%= EFRTE.
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Table 4.9. Logistic regression using whole independent variables (two-fold cross validation, T, = 0.74)

44 et R A= (%)
A4 15.90 2.41 87
2= 15.22 94.29 86
AA 86

Table 4.10. Logistic regression using variables not inducing multi-collinearity (two-fold cross validation, T, =
0.74)

44 get +F A= (%)
A4 16.05 1.96 89
get 11.05 98.46 90
A 90

ok & & Itk Z, WEE AEstd wgel of
of e Tge vt BARTE AAHOE o] ERIAL THEEAA
ol @

4.3. MTSgH

ulskel-B]2 78] (Mahalanobis distance):= 91%2] 4=8}2} Mahalanobisol] 2|3 3t Ftho]A o] &
o Ak RS EeE 1930l A7 = dch AAA A (robust design)g b Tk
IR e od Jute] BEFHS 7122 3 updElen]| 2 F7H( Mahalanobis space) S A& o] 7]
Z2E 3 AEE #A5Fe] FHoEEH duht By JdertE S-Sk MTSHHS sttt
(Taguchi} Jugulum, 2000).

gt n s Agls HEE Aol B2 ASHAE DEFH] BER AYRA 3 2o
VERATE

& X = (21,22, .,Tp), = B
TSI A3 Holel e FAE (V) MBATE(A)R ERokn BATEC2RE vaeher] 2
TS BYg v 2 HAIZE 2 3] FACERE dupy BolAYETHE wrEEbenlA ARE o
Ehfo] EFel A&sith MTSHHES] dAxtel AT EFS vBALEY dole+ ok 2ol 283
.

™M
rlr
ot
Ar
2
o,
Iv)

N N N A A A
T11 T2 0 Tip 11 T2 0 Tip
N N A A A
N To1 Taz . T2p A T21  Ta2 . T2p
X" = s X© =
N N N A A A
Tyl Tny2 " Tnyp nNXp Tyl Tny2 """ Tnyp naXp

o XVe AATE XA A4 28, AAUCIEE n=ny +naolth
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Figure 4.1. Scatterplot of MTS results
Table 4.11. MTS using whole independent variables (Holdout method, Ths = 1.3)
973 o ERATE (%)
A4 17.96 0.00 99
=y 0.12 109.92 99
AA 99

Table 4.12. MTS using variables not inducing multi-collinearity (Holdout method, Ths = 1.36)

44 s ERAHE=(%)
44 16.36 1.68 91
et 11.44 08.52 90
A 90
Bgage BwaEE p = (', ud, . ), FEAREE BV olet 34d 2t dloE ol thak mpatet

el AR T3 ol AL Enh
di’ = (XiN —MN) (EN)i1 (va —uN)’, i= 1,2, nx,
)

d = (xf =) (=N

olaj mhgrehicnl s A7k BREEHY(Th)Hot Fow FPaFoR, 2/ god PdIgeR
ERATE MTSHAE 2228 H7ARA0N A8 BR2Ee 442 o) £ 5579 L2F(I4Y
ole

o getog BR gd2td o JA0RE BR7) ANEE TYsHA &
Figure 4.1-2 A 2559 ERAFEY] uldefena ARE =
AlE 252 AR, LEZRS “A”E %A1H 25 2y
LRl

Table 4.11-2 HA| %%‘?ﬂ?% o]-g3te] ouIHE st MTSAI (T = 1.3)°|H AIEE tloE
TRAEE 85T 2 99%, AA 99% = e

9%, &
Table 4.12& A1 WS o]&sto] duye £ MTSZIH Ty = 1.36)°]1L EFFAEE
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Table 4.13. MTS using whole independent variables (two-fold cross validation, Ths = 1.45)

44 et =78 EE(%)
A4 17.96 0.05 99
Es 0.30 109.20 99
AA 99

Table 4.14. MTS using variables not inducing multi-collinearity (two-fold cross validation, Ths = 1.34)

94 R} ERARE(%)
AA 16.09 1.92 89
gt 11.30 98.19 90
AA 89

Table 4.15. Results of MTS using the Mahalanobis space based on the elimination group

44 Es K THEEE (%)
oA 19 17 36 47
et 4 215 219 98
A 255 91

JAA-D 91%, HEFTD 90%, HAA| 90%=E LFERRTE

Table 4.132 A SHUTE 0|83t o|FIAHS FHT MTSZIH (T = 1.45)°|1L 2FATE
= ARAT 99%, 2T 99%, AA 99% &2 VEFtt).

Table 4.14+ 34418 WFE o] &8t olFuAM S T3 MTSAIH(Ty = 1.34)0]1 FFAE
TE YRR 89%, AT 90%, A 89% = LEFTH

MTS WPl e (I, ol ma)el FRls RRsA RRI%E7} QP ek
2 @ 5 gtk who] RS (A, AT W)Y SRl delA L BRAREs} 3 3
o7k de & & gtk 53 AA SYASE AL APolE I FHY BRI} olFoiAT S

upshbnj s S AolT ul= oW O52 ANIFLE HYstErte weka EFAF L] Ao
7hd g sick olel S EAE k7] S AR hEil FAE Al ke
71}% gebhto g Aoslt A (Ty = 2.6)0|1 EFAFEE AR
Z UElstt) Figure 4.2% ‘fa_"%],"é}l’/]- njatebeu) s 27ko® MRS
2 UM 0w, 9% “O"% ZAE IS gAY, 2
Lehalc

~
47%, & 7\91’4 98%, deﬂ

T ALkt npgebeaia 74?/]% s
BEY “A”E ZAY 252 TS
o)} o] WO vpHTh w2 B
aA BefAe AE 2 5 ) :
L]:7]' 25 88

l-ﬂ
E{m

o
é
" o0,
oot

flo
)
i
30,
lls

12

£ Hole] A7 YHRAS BESE A /15 174 WLE Mg el BER
MTSHES AAYE 7189 By Aolul mEelze] Hojo] Ag A4

2
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o e FH BAL AN RRUPH) MTS UL A83to] 1 25HE 27J5H Roleh. o1& A3
Nz BRI 5 53 2A2Y HARAN MTSHHS) 2R ATE vastdon deolHe] £44
ofu & %49 tolErt TR £FH TFO2 ehbx gL Aot o A & 932 3
Moz HolFm gtk

wG Qo Yoo Age] 94 AES BEIE A A5 9L o Fele A ASHTE EAS
EHUe olgete] B ATHA F o B BE Azl B oltk, 13 o] =R B
o FAREe @ ol ke AT FH PR B AVH ARFo| JrHoz W v
Sl Zhztel Sl FAME 7} 7)1 Z0] ofujst] WEe] AL YA Fo = Fulel] P AHH 3
HAEE AUstel A80THE & O AHW LHE T 4 S Aoz BuAn
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