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Data Mining Technology for Efficient Information Application
in Education

Chul-Hwan Lee” « Sun-Gwan Han”
Inchon National University of Education, Dept. of Computer Education

Abstract

The purpose of the paper is to apply a Data Mining method to Data Base System for more
efficient educational data used in elementary and secondary education. First, this study
investigated the whole contents of Data Mining and technique relation to Machine Learning.
Mainly Data Base Systems in education are general life checking, record of health, and score
reports. We suggested Data Mining method and Machine Learning when we search for
information of usefulness in a particular representational form or a set of such representations in
data. Also, we propose the problem and the solution when using data mining techniques in

education.
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1.HE

2147 ARG AE Rolda L& WFGME
g Pz uRARG Aol AeHn B
€ =383 A2 YUY, 58 FHH 28 U@
B WA AFH 2% 2HY FHFH 7]
AR HFHQA AY, AFE A AAE 28
AHd AFEH T%, ALY FEYH A& 95 2,
Y M 71RAA BF, 4e 4Tl 2 g
4, AZEgo] FRAL FU HAY YEEO B
st By 2 Fo| vz 2 Yol

a8y oY Ty ATE BT ENF
Ao} AFY Bz J)58ee ARy, AFH T
HAA ZdoN AAHA YT} R8o)e Lo
¢ W EFHA AHRHE ol AF K Ao
AFE 7Hg 712Held 44AA 7% ol
o A% FHE F@ AR F8o| U$ =g
Z7k Aol T NEARE FHolH wojaz
TP 2R 2 A A& Ao

BAY AQA QA 71EH e HAR FE 4

2 718%, A% 71N A 84d 88 FY

A A4g Yeld FRe Ru2AM ue) ok
A g84€ # dor, dFre dojg w2z ¢
B3A FEsojof & HAH FEojg. 2 o
g 43, 8 A VISR 3% VISR A
A QAT AZHoZ AAZfH A Fo
o o] R HE}E dE I3 =EG. IA}
AAgtE Ao HEE AF FAY HAdo olf
e A7t dF-Eol7] o) A4S AYe A
LAY AFE o BFdn YEA s FEo]
Ak,

oY uFEe 4 AL 71§ AzE dolH
woj22 A3 E{o] AIHoz 4374
¢ FF AW Aotk 197 A& RYE
o e FEF Y& Al AR ¥ FAYE
2% F A2, H4F ALE FE3 GYY ¥
¥ 2o BEE 4 Urh[9)

AFEE 3 B doHAMFLY FuE F
28 WY& deoly vlejd(Data ‘mining) 71'gel
gta sed oFe dolHE EUZ 3o FES

B JA%eg $3d9 A2 PR AU ¥y
e AFHY N2 &8 Folot[l] 939 A
4+ YEHF #7339 Distributed Data Base Aol
A Global patternd ©437] 918 Wero g oojA
E 7leg HET dold vlo|g 7]&o) Fo] A4F
HEE 2 e AAoln,

GetA £ dFAE ol sl vlojde o
FE 715 E 1T, L9 HE 54 AR
g RES e 5§ dolf mlojd HE 2dg
AA G, oo @WE FAMY #Hd W AAY
1=

2. o| &% n§
2.1. qolg ojojde| FHe|

Held vlejide] g d4¥yd, ‘dF2e DB
ol EASAT AR le 435 B4 229
¥ (Global Pattern)ell wWigt &4, QAFA5 71&,
HE A4 7le, EANY, $8%3 gdn8F, AAH
&g ol gdld oul glEe MEe Ad @4, dd,
24 € UGE B9 N2 AYRAB)E TAF
' A olga & 4 Ao 5 98%F9 Data Base
Z2RH oA ERH ARE F&s:= Ao
T A9 W Ihf11] wlolE slojd e 249
w2 (Knowledge Discovery of Data base, KDD)o|
B £o2 ALHZIE dded, +239 dolHE
39 AZE A4E 430 2 A4L A4
e HAQojsn & & ok old dE AdE AR
AMelyd BuAM7L By A 4 Y ARE Wy
Wi, 288 B4 9v A= ABE F239, gF
N5 B3 A2 AL T2 4 UAk13)

, [2¥ 1] KDD$} HiolH ule]yd
A4 @23 @449 dolg vto]de #A 44



LAY E&HA YL FE& A1 Holg vlolg 7Y 7

AsEw [291]% Ze] vlojg #o|x(DataBase
System)E 7|¥te 2 39 AFAFY AE} AM2d
(Expert System of Artificial Intelligence), 714 %&
(Machine Learning), %74 % (Statistics), 7H*13}
(Visualization)7] &¢] &7} &&53 UH[10]

dolg wule]de 671X Rd=E ydedH EF
73 #H(Clustering), 3AEA
(Regression), A1 Al¥ ¥4 (Time series analysis), @
# T (Association analysis), & #H¥E g
(Sequence analysis)9] 71 E°] G4 A=
Aeh[11]

(Classification),

22 dolg ojojdel x{4 EA 2Y

49 gAge dnHoz [19 2% 2ol 6
wAE ANY,

#5434 (data selection) — 3 A (cleaning) — ¥7Henrichment) —
2% (coding) — Hl°1E) v}o|*J(data mining) — X 1A (reporting)

e )] L] 2% aoe il

001
(2% 2] KDD #&

7124 dolg wolx A2HM AEE HA
(data selection)ti, & Al(cleaning)ZAANA AHH 9
OFE By FEL AANY, =l duA
o] dd® 7% NULL@Z wxdc. H73%3
(enrichment)o| A 7)€ d 2= ddlE 9} =Ude
SQL dAHe B3 FEE AR 7R YI=w
AAE 29 (coding) APAME AEAA g2
Zo Qg oz ALgEIdE WF AAT FEE &
Wl Fel HAE B AAYG AYg A 9
Hg Aol BF BUA HW BAHoz g
tlolg ©lo]Qd(Data Mining) 71H& HEdd F&
¥ ARE F23 Uo BNtz s, A3E
B 14 (Reporting) 2 &3 #}h[12]

78Rz go] AHREE dolH wuleld e 7Y
& A Y SQLE ol &89 EF Data(x4) B4
3+ Query tool, SQLSY ZA#E 72 FAHL
2 EX8l= Statistical technique, A48 =7 & Al
43+ Visualization, &g 31A £ A4
¥4 & 3+ OLAP (OnLine Analytical Processing),
A AFI o] AHE v|HoR FEIIE
CBL(Case based learning, k-nearest neighbor), ¢
AdARYE E FRE B ABHoZ AHFd
£ Decision tree, 84 T3 (IF~THEN)E °]&3t=
Association tree(Association rule), ¢17t9] FX&
g2 7283 Neural network, 29 EAo i3
714 o2 DNAE ol 43§ Genetic algorithm §°] &
o] ALg®th13] ol & dlolH wmio]de] 7L 1
Ugoze Fddol dey o& [2d 31& BE
aA HA Agez EHdtd 4w Ed AL
of gt}

Knowledge
Engineering

[29 3] 71ASs Y #9
<¥ 1> gu3ZE 584

AL ARG Hd
| BE A gneds
Be BE &
e{ AaAsq | 4 | O | 2
2 g;} g2 A o o
gg.i‘é A A A
FHEE 5 Q o o
%9 gm e 0 A A
3 5
EICEER Sl O A A A A
A CPUR O A A
¢8| dxa y O Q10 )
4%| CPUH3 A O O | a N
<E 1>& zt ¢3dFo WwE BE&AE YEd
Relck
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23 wKolsel dolg ojold

dolg uleld& 71l ntARTY Az} 4AH *#
FoA s A, A=} 21 glon wfo
A4E ot I8 =20 gRE doly £y ¥
N, dFe g, AW AENE B A&dHn
A ABE FE3E Bol, HELS3HAA Uzl
A & e A By xgHeg AY + Y&
FEAM we] 453 Ut

e A EHo] dlog viej & HEEH7] A
AA 23 & A9Rd 923 29[10])

&% do|E] ¥o)2A| 2 ¥ (Larger Database

System):Multi-gigabyte £ terabyte(10'))o] 4

-tetAl el B3 %(High Dimensionality)-th$ %9

BE(&A, 8F)

-diol el o] 93 (Overfitting)-H 3 9 §47]3

<FAA HAY 7 Assess)-71He] A9

A4 3} A8¢ ¥7 75 (Changing)

&S AA(Noisy data)-2F 2 FEAR AA

-¥=zhe] B33 #4(Complex relationships)

¥ 9 o] #7}354 (Understandability of Pattern)

ALg-Ate] Folgt 94 A4 (User Interesting)

‘O0& N2 B #(Integration)

ojglg g AAZ s T HZAAY
Ae FEo AL AEA 4, dFR9 Data
Base2 T&o] 7}5% A 8olojof v, Z Data
Base7l @ Wsg £A08 o|Fold W=ERE
7tAop &, gy B4 71 dF 8¢ Algorithm&
AHgEte A4 & &8 F dolo ¢k aex A
£39 g9 Fri% ARe] 7MEH AR olojof 3
M, o] A5 & EUWE ¢4, ¥4 & slojof ¥
T Aol Ui WEHe S0l Tio) HAY
A8E AAGT AH}7t A& AT WL + 3
t Wgolojol ¥t EH & HAe zaI A4

o2 dZs=e] AR} v, 2 AR UHE F

g9 #AEFH AzH@Aho] AAFHA RI{e & A
HE #g & dojok ot v &FHAAN J|&ES A
2809 2 ZH7} A&FHolojof ¥} viAHeE
& N2¥3 3@o] 5o ghEo] A, TUE F 3

oo} 31 =@ T A3 f713oz Agd
F lelor g

olf¥ AA e FEE 4v¥ 9 dojg o}
ojdd ALY £ Ut FEL UYEY TY AE
7153, A% 78R, 43 2 g§ AdH ZAY
A4 718 T HEE 5 Ao

G4 FH AL 7182 HEH oA A
71228 AHAY, $HAY, 24, WA ¢
A&, 48 A A, £473Y, A4F, W24 @
¥ ZAEs dg R 4Y Asd uz} e de A
B, AFAL, LT, BARE, d5UE 4%, F
97 F s 9%z UGS R8s EHE F
BAA B R Fuoldt Aze] FEL A2
F714A BAE 22 Aon olg ol g3
o vi¢ EF% Asclt. ¥ AZHoz FUY
e A2gE FHHL glen AU FAYgez
H&%9 DB7l 4FE FEHHZ e 4ol

A% 71&85& 4MRY 712 A4 Asd A9EH
A¢HF 715, 39 71§, 74 gAPAL AP "
A A AHHA T2 TS glen Ar9
Yol 238 18dFH 25w 38z 12
Az QY A7 Ao B ui¢ Ty A
golth qY¥ Hee Z3}g F2Y & Yo 4
9 4R A9 4 R e g o8 &
Aok Al Aa3 Aoz W&o DBR *35€
Aol
AUl g o] §¥ ZH4ttme] F4Fez2 44 2§
of #43%sx gk HiW(face to face) & olA
7t 8oz A@IAM G AN £ L ©

[2® 4] Agent ¢t diolel ojojd 7|¥
=& AFEHA g = g7l 9] dLF A
Al ¥ o] A (Knowledge base)& Avld]l 7%z, 34
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A9 g iR 23E FH3q 1AL JRe=s
gGaate &3 Sgod dE HEE I8 F A
EE AFHA doJHE 7|¥t HolH wvlojd 2dE
TRY F Ao ZEOAES Myt 43 FAL
KQMLE ©]&& do]dE Aoz [a2¥ 49
23 go| 7EY & Yo

WA AApztEE QA E¥ I 2FHE, 44
Ztg, A%, €3, g4 8¢ 712 A5 T 33
3 oj8€ & oy AAHA K& HE ofF A
A8 o] FolA A @1 QAT FEAHA ol Z
2t 2 DBE F£H1 Y& 4R ¥e 7%
A2de] 7502 WAL YA 479 9T U
E¥E € 7 Y& Aoz JidEd

3. ¥K]Z st cfolg olold 7Y
3.1. 7| A %t&(Machine Learning)®l 2%

7] A8 (Machine learning)e HAFH Z2aYL
B HgA(Adaptive) Al AFT YFAF T2
Po] FEIHYoIY A §5 EAE HEY teAS
ZHA 3 A7) WEel AFA Tl AET] A3 AH
HE oy 7px dad gig 437t FE3I AYH
o] 23 Qo

Simond Z 2ol e TaskE 3@ ¥
3 FEFHANA 2L BES vFeRE AN2g9 A
g 3 2439 & FAdM AEEd aHA
oln AFI Al HEdL ¥ + Jd&e HAENE ¥
ojgtm dFYrt[5] HFe NZE Y& F534AY
N2 718E FAHIAY £ A9 4L AF
A Fz33}e FAHolatn B F Ao AFASE
e Al4tAQ WY (Computational Method) 2. 24
ol RyYe EAsH £33 71AITE(Machine
learning)o} @ £01& A3t AR 3}8 Fofel A <]
Q12484 (Human learning)3 @@}

1A E] FHE dEo ALEHE Y9 FF
of wat oAl g s, APl AT dF, 99
o % sy, ALY o Fgoz EHEY. ¥
yle]  wel  AgA(nductive) BF, d49H
(Deductive) 84, At7I® TF(Case based

learning), #3° A% ¢, A4 ¢udF, I
3, A7AY &<, Hybrid &4 2 Conceptual %5
5oz el e A we x4 53 7]
& 502 YEu[3)

Add g2 dASRY FALE 7oz 4
AZb GAHoz YehdEs AdE FE8e Uye
AHgstE2 fAM 71wk 8 (SBL;  Similarity
Based Learning)el@} 8l ID3, ID5 ¢na&L of
43 T8 5 . d93 ¥4 & Domain o] &
& ol g3ty e dAZREH Bg ZL£AY A4
£ AT ol # AL proof treeE THIAEA
FoiZ AT oAFA Mol BEE F etE
A37] W&o d9g7IWt #5(EBL; Explanation
Based Learning)el2tx #t}. Ape)7|ut &S dF
@ Rold HEE F e dEAY AHES 7Y
i1 Yo7t ARE BAE AEse FAAM #A
g AL E o) 83t EAE HARCL(3)

ol JNA%E wgHe] BAE ARy &
9 718080 He A QA A JxE
o &AL 4E 7tEXE AR H gAo] 71Ee
AL 581, ol AL Edz A2E A4
< AAQEY EAE Hdss FAHo A%EY 7]
2 gudFd 2o ojdd 7|E ¢uFL il
a4 297 S ¢ 2d$ 2y Aoz @
59 uF-8%F FAYR ¢ FAEG 2A} A4
A XNAE& A&z AEEr] A g Wy
02 NEZFFo| 7|AGFE Uzt A 2dg 7|
22 3d q4e s dge AN JA g
e AFHY wazn A Ady A0 g
2 5% 938 24 AHE 7leg HAEAN AFA
T 1oz d&Fe doly Ao B4, mE
4, $A-FARAY, A5y g T2y, 7 44
B4 59 n&PF) dYg3A $88 4 Uk

3.2. Md % (Neural Network)2l @&

FXg 2dg spus
98 o] &(psycho-dynamic
& ANHEY Poldn 3
Wy EAHoz £45E

Neural network2 <1zte
Qqow, Eol=¢ HA
theory)oll Al Azke] 5
guA wEdd, AAE
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HY 2489 M2 2a A AFYH g
T4 q¥=2 g A9¥4.0]

rout Hdden Output

e g

= s
T

wmm— A, nzmm\

[21@ 5] Neuron®} Neural Networkel =

A% 92" FAHGY 82)d o8 A9 U
Nag & MAY o2 AMdezn, 948 o
29 I3 A §4¢ we 7|, g, ¥E,
R, 94, 433 F9 7% £38c

HYAHA AADE [29 5148 k:E(node)$t o
Afarc)d] A¥e2 FAHHY 48 =8 9Y A3
€ ¢ ol3E T3 28 >t A4dY Ay
€ 39%9. A3 E RUA HE 49 ¢y FT
Az Qe 3 =80 g9 AL g,
g 42 Yoo YL P dFAFE A
43 ;

AFEEAIE ANEY F GAE AXNA Hed A
A, § 33 (encoding)H A2 ANAYe] EAH 3
€ FYHEE FdsHY, BA Az IS
(decoding)& 3HAl Hed AAFo] Fo)2 AHE
EFSHAY 4339 ouE AQx FojAW Ay
£ =g @4,

A7A%e He9 Yeie o A2 Yo

Q1 A (perceptron)i= Frank Rosenblatt7} 1958'3¢l
ANG A 2d2 g £F % 7%l 7}
e, A Jle Aoz @ Boz FAHUG

+ ] & B33 7] (Photo receptor)

* F 45~ & 7] (associator)

&8 2-8 7] (responder)2 FAHHAY,

Back propagation networke 71&¢] Perceptron
23 &4 =8 /I E 48 AY F3 AL
Y A3)E =Yg ¢zdEE 48Eu(T)
Step 0. Initial weights and bias.

Set learning rate @. (0<a <1)
Step 1. While stopping condition is false,
do Step 2~6.
Step 2. For each training pair s:t, do Step 3~5.
Step 3. Set activations of input unit:
Xi=Si.
Step 4. Compute response of output unit:

y_in=b+Xxw; ;
y=1 if y_in> 8
y=0 if —0<y.in<@
y==1 if y_in<-6

Step 5. Update weights and bias if an error
occurred for this pattern.
If y=+t,
wi(new)=wi{old)+ @ tx;,
b(new)=b(old)+ a t.
else
wi(new)=wi(old),
b(new)=b(old).
Step 6. Test stopping condition:
If no weights changed in Step 2, stop;
else, continue

o8 @ Back propagation network? EA& 4
o] RtA7t € WAR vig E &5 doJEHE ¥a
2 3v, AA% e NEAHE Aol v
RAo] FodA MA| e ©Hde] . F #HF
BA4L M3 gL A7) WE) AFEHI g
&€ s HA) ds 49 & 7} o

Al WA, Kohonen self-organization map =¥
198139 #EH WEozZ AAAEY Brigd o
¥ ITNHA ANEe Zo| FY &Ko EAHE o4
A9 Axol digsHE AFHY JHES FASE
Aoz 7 £& o/d @Y S B4 iy 4 <l
HE FE a9 dE s dZ2Ed. 271g9
27k F4 AxE 7 e 7R ¥3E o



AN E4HA Y G4& AT Nol8 vholy AN &

BE 713 #d vAdA o] HHE FoA I
€ 2o # gA4% £ YRS FBHoz 2AHY
Bae M + Yo

ojg AAYH mLe BAE AMRY JR3T
& o] 8389 A 4A 8, FvE F9 A8
g 73 e AY 7IERE oEdo FAA
Agg A A2 E BY3e BAdE FAS 4
HEH ¥ 2o $4, A33024E AT AA
g A& AAok e ojHdF AAEY AAL =
829 Axn 94 259 FY PH € A8 ¥ W
237 ol AFaA Ao gk dHA A
29 Y+ discrete numeric value, continuous
numeric value, categorical (symbolic) valueZ X &
3™, scaling, normalization, mapping, translation®]
g SN A A& ohdg. oA AH2Ad
g g e adEe WFR I F
olg g JEAEE ¥Y ==o HEITG 4 FAyY
Age dis) ARG dA FH@H 7|&d Fol
A9d A8 g AFHE 7l 2@ e v
. 2 gg F ogg vadd ot e’ 4 x
o Agzd dg AFXE 2AHHT LY 97
2 A% o] HAL utEF GAHol HE 2FH ;S
28§ oldd s AATE FEIHY] AdAMe
71E A8} vhg Aol Ao EAS F A
o Azt W29 Aol jEFoz FHFofof A
AE7t 2L 2RE 4E & gk A2 A @
AQ AZAFe] 72 AWEYE [19 6% 2o

(2% 6] A4FE o8¢ A2 B&e] AHE I

33. §Mx 222l (Genetic Algorithm)s 2§

Genetic  algorithm& X33 39 (evolution
computing)®] 7J4t-& FEd 2o &3 HES F
A g 1e)Z(genetic algorithm), 233 T2 a3
" (evolutionary programming), X3} A= (evolution
strategy) S°] olo] &gt olzd REY F8 W
8 24 #4d 1Yoz A PE(survival of the
fittest)9] 7]1¥& A3y 29 EAd W@ 7Y
2 DNARY S A3 HABE mdo] of¥A
A ARy AGHEs e #g HAG olge] 7 F
&7 "&o DNA9 U Tz 2L LHANFE
9 $Az AojzA o e FAC, G A TE 2
F REY & e FHol A8

n=Finite
dimensional

K=number of
classes

N=Finite
dimensional

Feature

Pattemn Classifier

Pattern
Space

Feature
Space

Classification
Space

Genetic leaming

and Feedback Pattem

Evolution

[29 7] Az 428 F Feedback®d A]&d

FA2 ¢nedES HLde HAAE AHEY ¢
A, AZle EAE sy 288 29 W
Agd guule ~E¥yS AAgd 282 ARH
ol sigEe] T4 FANM M2 2FT + 3
' JF3H #74& VEY o] FAHAME AY &
% (fitness function)gte A &3 4HE FHse A
a3 71F AFd, b dHOE diHE F
B dgEo AFE F e wie ALdd F
Ry 2edgg Fe 2P Fol A HE e
‘T F(cross-over) @At Y& Fo| AL HA
dHE RE 2F9 'Ed¥ol(mutation) QAA7}
Agd 4 U niAgoE F B¥E 27| AANE
¢ BED Z Moo RAF HgsES AAAA
BEVG T $58 Ay ALot WHolERZ U
gozH AFHAA ‘s (Evolution)'E & F U=
E @tk 29 Fo) AFAHA 4™ sHdo] Ve
AW Fg i) ,

olg g FAA duYFY wHE MA FEI F
goz wAgsty, FAFANN $AHQ] A &



82 REMRENEAN S %38 WIN (1999.8)

F 24gde EA7 U dde) Ands] HE
Hdol glod H ¢A¥Y. $8UA7F W shdol
Basie dAd AL 7|g2 I9H] HE
ol ¥otry] doe 3] U

initial Population
(Random set of riles}

New l
latiol Evaluation of Patlerns
by Decision Rules with
Welights

°

Treining
data set

[2¥ 8] Genetic Algorithm
3.4. Association Rule, CSPS} B2 &

AP FIHL “AAM A¥F F A9 10%2 4
Aol $43m, JFo) YA HAES] 0% o
A AFBAZL S F47 s 2ol oy Ay #
Hgo] A@HY AHE e Ae A¥ FHolE FHn
olgig 71 ¥& AHEde HEZL A2¥E Rule base
Systemol2tx @oh(6] U] HE Adte] UM
AFHRG v$ =2a 2F9 7S 47 44w
28 AU oY 71A 7o 9ZW E3E €4
of gliME AU BE F A A2dd A3
ol @537 Wi ojgjd A AME HF
BHRt of$ Az gt FolA A F
g 27 98 98 kA g4 & AHEde
d 2% d3sHe 3o eldF4E: dAUA e
AlZts} b go] B Ao HE B HeR
B3t 48 ol4¥ AYAY SAPUA Fx¥
(heuristic method)& ®o| Ar&¥thi2] 2o ¥
4 47 2 A% 2F EA(CSP, Constrain
Satisfaction Problem)7} B¢l AH&H I g1, ol R

< HF ¥ x& MG 2AE HE P A4Y
dg 7Hx Agg F1 olyd AY 2L VEF3
T @& AA9 #Hz 7= Pyolvh4] CSPY T
A 8428 AWEY
Variable
Domain

V={vi, vy, v3 ... Vo},
D={d), dg, d3 ... du}
Constrain C={c;, ¢z, ¢3 ... Ca}
(& n& W59 A$)

CSP& ¥4 Vool gt 2 W47t go7lof &
gel &, =iRlo] Dpoletxn sd X5 &
(Va)™re] B=g 27] fEd) w4y ojdoe) &
Y Be Aol AU, ol @ EA A Forward
Checking® ol 88 A% =09 UXNAHE HAS
1 oo me} meQ ouE HEE o 23
€ 39 Backtracking® ¥ A$ole AN B4 F
g EY F Uhl4]

ol ¥ FHYEL Fol7] A AdFAL 4A o}
¥4 Jey g gle 9% dAx fonzg A
dueFE APstz] A HF wol&E Flattening
€ o} ¥ BYRAY FEHE ABE AA
(pruning)# ok @k = 7kx) e AME ©A F
S(noise)ol B3 Hu o} T Aol vl oY
7l W&o oul e d#F 9 gl d¥g Fd
e Az 9asd o @ WHo g dHolg ol
20A ®B& AlZE 7HAE w3 d# A&
(support)e]l Wi@ FHe2 A AAH(Confidence
Factor)E& #o3ld oS AYY HE g + 3
t}.[6]

oY Ae#TAS} At ¥E FAE &Y B
Ao F o, A9 A RE& EUE AAYHY
7] Q& RAE) BEAd EAE HAH UYte
Wy vl FAEG. 53] FEAoly A¥H FE
o] AS4AY v B ZUo] e FAE AEH
of & uf AuwAY CSPE HL3d fEsio.

4mRolo gjolE otold HE
4.1. AR8 DB dolE ojold HB F&

HEHQ L&§ DBA2MOE B 7I18¥S



TEofMS E&HY R ¥ AY tlol¥ vho]d 7 83

Z 718571 gled olE AHgde Al E ARy,
4 A8 7181 E 38 & AT

ALY gt Eolg d4"Ed 4@ id)
HE A stF A o £4 Adg 43
o E&AQ #&d ¥F UL FEY + gleoy,
W3 g Ego] g oy, A9 YL EdE @
A " 33 ¢ I dEY o9, A, A% 9
& % A, obF5 F AY € A2 i o,
greo 34 4 A% F& FEE 30t o F
i e dAE WE&E FHEVIZ

Azo] BAQD 8902 ¥ AL i Y
HQ 203 g4 Ao dE AFHA 8¢ €
+7b dd. 29 g3 Q) AU FE, otF
g BUE, AF 99 $XE, A9 "gE ¥
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