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A Study on the Quality Confrol and Operating System of
Standard Reference Data(SRD)
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ABSTRACT

Data produced during scientific and technical activities usually have value as standard reference data
(SRD) which is a well-documented numeric value assessed for reliability and accuracy. The main criteria
in the evaluation for SRD is how well their production is documented including a sample preparation,
measurement method, data processing and so on, other than reference data. SRD is represented as
a certified numeric value with uncertainty. In this study, the SRD in the area of material properties
was infroduced to provide understanding of SRD and its evaluation method. Also the national SRD
system was studied. The national SRD system is composed of the center for the SRD, the data centers,
and the committee. The role and task of those components were studied. The legislational and systematic
supports for the system were proposed in this study.

Key Words: Standard Reference Data(Srd), Science and Technology Data, Data Evaluation,
Evaluation Process
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2109 A ZAAtkY it} AAHQ A Bdstr] A Fo HrPIESE AA, dHold
Azt o] Addat BFFAF et & BEsler A Arldle BE #ERsE 3y
Rl dolgE AAME HA7H S oAFA A7l A, AiaAel 2 37 HAs
78 AR, S84 YA H A7 A, o8 SR AbA e Hlalste] W Fol
o} oA d P& AHER dolHe fiy Bk ohlE) o] 2] AF FAE v RFOEM
dolEY MEE olFo® sy USE & F stk

NIST SRD ProgramollX&= (1§ 2> 2ol 3708 714 vlol8E 38t dub3 el A
ARJEE F&s Eoh 758 MAREE H7IE 94 712 RE o] &3k Fuh, o] FolA 7t
4 F8% AEQAE Holg A4 43 2otk

12) NISTolsle) d® <l #dt7]&eiolElMEj= Center for Information Numeric Data Analysis and Synthesis
(CINDAS), Coblentz Society, National Nuclear Data Center, Institute for Materials Science and
Engineering, Mossbauer Effect Data Center, Thermodynamics Research Data Center ©lth.
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L 3R sl | e
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l 22 |

v ( 49 23
1 HA 7% |
v

#rEz 73 % szdem gt |
T T

| gzszas |

(3@ 2> NIST SRD HiolH & X

o de

YRME EAEA AP 2 197249 RIPS(Research Information Processing System)
program< £33l IAZEFF AAF el AE AN 92, 19739 3¢ o “Advanced
Information Processing of Large Scale Data Over a Board Area”gh= A]2®2 7kt 7o
714 Ade FxuE AA Y o] Axsty & + Utk

A BN F2FEFA #3te] AIST(National Institute of Advanced Industrial
Science and Technology) 713 4Fs} ¢4 91 NMIJ(National Metrology Institute of Japan),
2 NIMS(National Institute of Material Science) 5 370 71¥& IFHoZ Y3z Ut
NMUE #H2 08 I71A2 “IA98e] #4 984 DB'E #F3k2 itk 2 733
FA R ol gl 4] £oke] DB /Molx Foll A 718t ok AISTOlA 782§ RIO-DB
(Research Information Data Base) & thddt d2oke] HEn|tlo] Ho|gwo]2o]m AIST
A AF71BEY AF AEES dolHWol2% U #FE dE FHur|edolEw oot
RIO-DB®| 32 staiol 4 AgAd #3r|&e BiS EX37] Ha Jdede T3 2%
ARE BF3d= Aotk o] DBy TACC(Tsukuba Advanced Computing Center) oA #2]3}
2 3lem A3, sg oA, JHE, AR, AR, A2 R RO BT JRE FFeL
th NIMSE AE#H #oke) DBE AR &8 Jon Zav, 7A3F3H high
magnetic field engineering), A F(nuclear materials), Ad7#Z(crystal structure), A&+

Z(electronic structure) £ 11£¢] DBE &3ty

o 44
HFH71ES EUE 4 2.2 CRDIS(Community Research and Development Information
Service) & A¥sla] A7 &5l g SFABAMY2AE AAEZ 92 CODATA DB2 A3
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12 FFEAMT - JREIR(H36E A2L)

AR Rojol] Bt RS ICSUN 4Ash= 5 CODATA 59 F5302 Fosty glh Y
o] 7% IA8rleolel Y] #ejrt 7 @8] o|FoA L o 53] AFTok ¢ 100d o)
B2 Expel =¥ O 2 dlolE & Ak 21 Jlth F¥AHNAM Y] FxRFE 52 vIFH @
g dlolglel didt AHAQA H/E A &2 ST FH3= o] zpo|FolE & 4 Utk

F8}7|etlolEle) tidt ¥ {5722l Fiz-Karlsruhe(Fachinformationszentrum Karlsruhe)
T A Al H3rled ol E AlFEt vk v ] FYHog FYHE STNIS
53 Hrle JEE AFsE Y, vFH Y29 de STN £45 789 STNAEHEA Y] §
S 3L Atk oF 20078 olde] wlolElE ATl Jom 1 FolM FEEFH AW vlojHR
+ ENTEC(The Germany Energy database), ENERGY, INIS(Nuclear Research Information
Technology), ICSD(Crystallography) S°l 1tk

I RzEZclole] E4#a uhet

1. Hiole F2EL 71E & EX

FREFS A7) 48 volE HrE2 2oPd SA4 wet 234 o220 NISTAIME
AurH o g W Folo] FFHOR AL F e 7|F2R voly iAo thah Aaf, U
FE, A3 87), A2 A, e SAUA VL 5 AESH doh 74 £k ol
oAl A FERFE vlolEe A9 2 AEALI N H7MEAES =sle] HE AX F=x
EZAENA A2 S2L s Aot AF FXTZOE T23plel YA ol3l AT
AAL A7) Aol AR FxuE i FRE Yol 34 vt st 3%
7t B3 okl (& 33 2ol oy Hr} Sl Fodnhld

(E 3) Hlole B2t S5

=
o H

iy

915-d] o1 €] (certified)

FxEEHR

Zd|o]E(validated)

Az 2 33 os IIg dolg

f& 6 ol8l(qualified)

71 87188 T3k doly

AZA ] e

it o]H (typical)

FAE ARES) IUHY AR BT HolH

]

AH2.d| o] 8l (commercial)
]
]

[o]
78 o8 (research)

AEEU 24 ol

u)H7}e] o] 8l (unevaluated)

71et

13) Munro, Ronald G. Data Evaluation Theory and Practice for Materials Properties, NIST Special

Publication, 960-11(2003), p.22.
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FZ2EFOE Y] S8 drd o o @ FrpIEosE AA, A3zl osfiM 4
e AFo 7hsstEs Al EA ZA7t AAE] B HUEAE AT FF dolErt
AIHNAA AHEE A2 FAolL, 4P 59 FH 872 )t 5& FEsA 2
o A4, AEREY B8k W7t R 2549 /A AFE FEIT. AddelE AL 3
A e SHEA et SAZFE P2 FAT @ £ F4E vehiie FetvE
2 BYEE W7, RS B HsiMe BAE BEEEE 20 BolA e HluAE S
Tt aFAde AT AR, AP HEA R FAS 57180 AA, AEEEAA
A3l G2 £ 7 e HFY FHAHT Ao} R E HEIT A, TE el g8 doj
Aot 4By FE FEI AAA, on FW A HuHEANE AR dFA, B

)

4
R QAT Bl g STk ASsh ARA, AP AN A5 AF Hol
ek AE7F H7HE AESH "ok oldd riedl s A4 vlolElE #Er|edloH o]
28 FET 1 o]gA WA £ o2 T J|EeE FEFolo} it} o] &x} F o
old HolHE HoE A7t ot HA o] F&A (relevance), o] 8AFE°] 2= HoHE Yrt
u o] BH3l7 =R o e £ZA (comprehensiveness), A2 F U= wolgrt dupt
HelsAl FAE AL MA@l deAd U 7E2 2 A=A (reliability) o] HE Erk1d)

tlolele] H7171E 2 el SloiA vlolE HriAAAN ATHAH O HEHE F /1A
o] gl s vlolEle] A EE Rl A e shie $3E diolHE 283 o
f flol wiAls A E HEThE Aot oledt AL B YA LR dlo dlo[HlE Hrish=ul e
of & AR}t 2tk A WAlE dolHY MR o SYH ATFHAHdAM FY3
A7t dojAok gtk I thEo2E 3ol e HolHE 2o #AIG o3 XY S
g4t Hriske #gE AA ASske Aolthi®

tolele] AL 3TAR v & Uk AR FridAlE 712H7IEA Hrte] FAH-L A
Aol ok 712B AN F7tEE 7182 A A A (identification), 7143 (description), %
HA (comparability) 2 2 Bl ZE3AFE FE o83t FAHHY FoiF AT E HrRsly
249 7o) A9 AAEE WHD, T 0L DAE ATAVENTAZ ABAo] FAYL
T G v @A RS G E7PeARIE o8 RS AR 3l &S AHe} tiojH
7t GAFETHE 71ELE Hrheht

tlole ] FEFdE Holel AAoN AF3el wel gt o o oF 7|Fo] HLHER]
Zrl “4~87F5 (acceptable) "3 “4~8-87Hunacceptable) "2 WrolAt 488712k Holg

il

14) A 5 SAEF=T AR, KRISS-99-070-SP(1999).

15) Kuhn Peter, Rene Deplanque, Fluck Ekkehard, "Criteria of Quality Assessment for Scientific Database,”
Journal of Chemical Information Computer Science, Vol.34, No.3(1994), pp.517-519.

16) Ibid. p5l8.
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£ E3ThE ouz} ohja} O HolH S S84 SiTke olulolth 92 SW Asks A
A%} 310102 Bae AR AE7t 450 TH BrF ART wsiths 2 & 4 QO of
W 71202 AE ALEYER & 47 1002 gojge) 3840] Lo maka 480] B
7hg HlolEl7k HrklD

HES W < A 8 A (reproducibility)
v
AEABEN < 9 #A (consistency)
P <+—— | 9437154 (predictability)

(38 3) EXZHOIHS| BItY

(0¥ H& FZE et duba]l Brpr|Ed ARl o3) F2qxFo 2 Y7749 A4
£ vehd Roldh Zt AR dolee] el mat (& 3)9] dlolE Faol FoixA At 370
B SRR Y =8 AR AR A F5F A HolHE s (Ad Ho} A2 A
A2 H7FE & B B =wE0] A olErt oA A e F55A ¥ B9t B
of 7} AA 7L el A7t gk Zev Adolle =EAAPE B AR A o
AT i #aHTL T 5 Aok

Fe71eAEe ofd ERARA HE A& EAFE 2E A5 3E ARE FE &M

=l Agnicth 234 ZAsgle] Aozt U] died Bok &g gh& 47 AalME aEd A
FE F3sIA whdsiof gt mEbA o2 e disl A& BEYS AFH FE Ao F=
EFY Hgojzp &+ Jith

(A8 He 78T FxvolH e I3 B7HEAE vehd Zolt #7hdale] wet 33
FzxdolEls ARFAS] HA ofFel wet Hrihd vlolgzt AT 134 @2 Bs= 9k
g 4 gl 71 elest got dFdolsle SNl BAIFL 977t 84 wolElY 53
Hhgo] WA EA] g2 dlolHE AgulolEy H7F E59 wolEzt Aok AR dBAdel
AE HolHE FAHIHE EREY HolEHE EX ZAHE 5 7ked volHe A5E HelH

17) A. J. Barrett, “Data Evaluation, Validation and Quality,” ASTM Manual on the Building of Material
Databases, Crystal H, Newton Ed.(ASTM Manual Series MNL1993), pp.53-67.
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2 2o olEd AHS AA HI 99 v HolHe AXEFLE FEHLL

FzdoH

E9eun S yeeln
N Y
27 el

Sadoly
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&
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N
X
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N
N

Flol

2. HIOlE| EREA AR - AXHEAS 20}

A £ dolEle AAZE, aAY A2, dule) AR deldl 28% Azt 2AF
3 HlolE Hrhe W2 Az Bl g0l AR EE ¥ ARIA 0] W) wlEol Ut AFA M E 5
7] o H L 57H 2AhollA FFHo L AAH oz Fsof . FAAF] FA YL
7b QFHEN F7RA7E B2 A FH&L ok 23y Fle] A A LA dig
E4DB7} gleug =] fAF AZDBE AHES)ok 87] ml &l A HZF st 7 oS0l
o9 A=A stEto s AR Hol HoFg Aeolth. wEhA FEAA QAlME FLAA )
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&, & A e A Brple, SEAE A 234 Bobrlecl dasit of
g ZledAnt 2AEA ElolEsE BEA 2400t

(B e 224 B7ske 712%97F 353 A597 352 R o AF 371 &
ofe] 739 GAZE G FIAEEY G 2k Yy HES Hope 27 S4
Zol7k dot AW B FLAF, TUAFOIAT A718d w2t 349 2ot ok S99
BAME 22 A5 2 AP A A FA ] mel E43 o1t Sl

(E 4 2M2Y 7|1xH7L &=

iz = A §7H o}
. A7, A2, Y, hgot 7], AT, ABe, AFAS /1T L A, 24
SR A=, B35 ANE, BY, OAZY

I e e L R Rt L e EE L
= 2 24, 9AY A, ASS AEA AES/W $E4
He77, NGRS © $5), 343, ABE A% 34, T8, I Acldol, £
Agd BA B QA BRI AEY 45 RIS B9 ASHE PNUT AU8 uEsE
g 2398
N e | T ARG BAR AR AU fEXAN, IRaue HINS BH20)
TR | 1edy, S9uEETY, BT 9t

At o g ok FAxECHE BN A E SdEed, dTEILAM, 3 7t
H7HE A G2 vlolEHo| A Fo] U AR o] Frk FxvlolEd Hrie 7€ Fxd o]
B9 AZ2RE W& AEE FES T 3¥ Zieddd Zdd JE7HEA 8 FrP]
Fol ARE AR FrES FZlHE I3 A8 224 34 ASHEE
g ol FxEE HIHE AT 244 FFEE BYsl WSS R Wit 34 A
& B3 BrpiEel ¢rHY FdoEY Tl FoHh LAEok 7l LS olM HIHE
Fzrlolge AFEA} Bt AEE FM3] 71aste] 4] Hr93A JEAL3 8ee
AA AF TS el HHd IZEEE T5 Holl I/NFE2N ols] ALY HE £
¢ FoUt ot RE $HEA FREY 244 BEE Hd e A43AAM e HolH
Holx ¢vAES N, A FZEFDBE FHITHIY

(I8 He 7 2oPE F7PER}el] AFgHojob & 7123 249 HAE 718 WEolth I
ik ol (I 5)E (T 49 AurH W2 WS 24 B7oke] FxHolEle] 3
7PEAle) 2§38t A2 AAIE Aol whebd] 2 B FoPgrHEAE AAs=w o o8

18) Jorge Luis Romeu, “Data Quality and Pedigree,” AMPTIAC Material Ease-9(1998),
http://amptiac.alionscience.com/pdf/1999MaterialEase9.pdf [Cited 2005. 4.20]

- 298 -



<3

FZEZUolE FABY R LIAA B A7 I

NEZ ARG AR A, AP, BRI ASARYH 2, 470 4% 52
78 Wrhose Agsn 2 BANE BER 28 A% /14 4E AFdelHE S ¥
gt |

HerA2 JEASIN No
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SXE JI=? ? No [F%
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SYRO §4g? Yes
FEH0H
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SE00IH
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interim Report?

HEI BV No ug?er:?gngle
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<1N>0
QEMoIH

(A% 5 2A1=2d 20k Hiole Ty &}

V. S7t Fz2F $9AA 19 W

Sete BHEEI1 RS AR 7HY BREZY A 2 BIE daNE e
Z SAAAZ} S olot 30 TARZEEAAL AW Al B FZEF £ BT
el 24 4Be s FAREZRFAE FEEES A AASE 7 Bopd dolEHAlE,
A FREF TEIAL BIS AW 2% o2 72T AV AREZY A BFL

)
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fiME 2% A AEAAE QT k= Eopo|7] fel S7IRE/2Y +40l it &
ZREFY A3 Bl #g AFARNE IR Aok stk (O™ 6)2 F7F FEREFE *FA
AE A Ekrh19) '

fEJPEHE._'Ei ]

b
I3
r
[0
0
rio
fon
[0
-I.Q
Lt
e
fn
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(==Y A3

02

[ AR ] [Ana';'xna ] n—zrmna]
glolej Mg clolEj Mg glol el Mg

e ong

HAN= Mt s N2NFE s
AEvs A&AAs e s

=

CE 6 7t #Z7F 2 MAZ(hH

1. 2RI EFMIE

Fx2RFAEANME FE2EF AT AN AFE T XeEA oy Aibd4st
o) w2 Fopd X159 B2 Hdl EAshe AxHoE ] 2AF E £3, FxelolEHe] £
HWE F4, dole 533, 443 29, IR AR T2 AFE vhro] £ 5 dloh olF
3 F2 JFES Bt A3 AuEd g3 2o

Hlole] A dutxog & 7R RS 4 vk 28 dolHE HY st Bt
g & AFske A A OE 7|HelM A dojel iyt ohet SeAu 4F =2
A 2R HolEE Hrled F s A o] Ak ALY 75 dZ(NIMS)
ol F2 AREshe Wholn] A A pl=(NIST) Al Aadste 4ot vz
FZRF 7] wi¢- HFg Feoln FIFZHOE dibE T3] ofE & AdEiol7] HEel
AT S AYsted FxuFEe] 7N A AWIzke d5AE F de 2 A

19) AAALE, FZRE YN FF - 04 AA7)271N2AAR] APADT 718 H X (2004).
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2]o] upgasit,

FZEFY FS5Wye] AYEW g, dFa §F A8y Bik ol ARdAl Al tigt
AZ2EF FOXAE ANEY £857 & PR 159 A7 AAHo ok stk

dolEl9] AL} £ £3 7F5 HolEHE AFE ZAMS} F30] o]Fo] Hof gt ol
3 7158 dielele A8 (availability), 9°7Fs4d (accessability) & $42 22 Fajstoiot
3tk Ay o dlojHY FANES JATAE ARt F29) 329 (random sampling)
02 B3g ZAlsle Aotk 1 &2 & ARA7EXA]7] (progressive branching) 71HoE 3
AL g Ak Aoluk & ohE W 373 71X 7] (regressive branching) 2 #d
4" FEHS FAHoE AFE S Aol

FAZEFAE NN FFeor & FAYF Foll s AL E 2P Aot
SEAYs e F2ETY A HFAEE 9% 34 £ 5354, 57 AZREEAEY 583
ol ol 3t kA ALt HoJ3l7] 98 Roltk 8 Al dlojeAlE 9] AA7E
Aol 2 AL 3 AF kA Ao, HolHAH ALE #e] 5 W ouZ AREFAE &
"ok 29993 7€ BAE A4S Eobe] 458 Bt SIS
HE JF-E F2 tFE 3lo] gk Fopd AU SyRIZIFAE 252
Eg A, delsAe e AY AAE 71€3 A FREEY UF Solth
71&993E dolgAE A0 25 AR ol tigh HojE HLE stod 49 AEAUS) B
7k AAAE JALE ¢ U=E AFFH A Hd3jojnt

5l

£
x
o)

fru
X
Fo
)
02
" =
N

2. 20fd 0| MIE]

HolE B = 7} okl ARREFE A3 A% Z2AEE Y A74LE vFET s
A FEEES AT F e THS BT 7180l HolHAE 2 & Aok FxdHolH
o 3 2 7k, S FX2EE FA2AL WPIE Y R HolEHET), wolEHol s 15 |
A 2E N, FREEFLEAE F FAU oo AE o843 Ve EF T8 YFE U
€ F Atk

dlolEAlEdlA FA el 0B o) 28 T5387] AsiMe AR os tadt 22 AlRRE FES)
A Aok tidol He 22 2 549 F7 g SRS FH, ARTFHY 2 S, A
ARzt g AgrkgAd, SEAR FEZAA, dolgulolX 15, HolEwolx ¢4 Folth
Age 545 YT o 7|20 R HEsoF & Algte] 2k, UY T AFXA fE §4A
o W3S vehd £ ojof Gk BRIE, BN, =F F EE £8E] AE Yl € &
oH, old sHE AT AFE AEskE A°] 7P FR38Ith 75E HolE/ Ag&FeR
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1gAE AU AANE HAG FRELS TASRT AGAZHY ABTolL LS Sefo}
At 53] 731 FolHE BEslel Dk P Aol $E57) A LS BAF % W]
HEdY a7/} Bes

u3 NISTS) 7% delsdEs ATNEe Saod B 43 dolug +4, 712 Bk
FEEFL AVE 7158 23 242 Bt delBARE o 750 me 234 27
Aol QoLk NISTHel 2570, S (DoD) & HIE® F2 QR Absjell 2074 HlolE el
Ik, T3] A9 dolel e Agol thd YA A 715 BE APS FAGGN Ha
154 S 94T AROR A2 3TN KA 8, T F2L A, £ 73 Al
£ Agsls WY AT} 24, o) 297014 30%H2e] Dok BA BY 2% So| 71Fo0|T0)

NHE 172 & o Sl HolsAEe 7E FAEAE, 4714, A2d B 2
A 5 FZEEZAN] WL ATANLS 23 T 47U 39 o|4S BN, FREE
Aol WRH FEE TUUU(AYA AR wBA ), %i’c} Lza} 7% AZEFEL W

o
)
1S
F-?-"—r-'

]

3 EZEES MY H 23H=(2h

FxzEFe) BAHA SV7HLE &3 AT 938 ZA7E $FHloF A3 &F
< B2 o we FTIEEIIEC BAE VREEEAY T8N B 7Yt
o FAFAR AYALF NN FH3R= FA o] FHofof gtk XA A FaWEL 2HF 93]
o olgt 9, dolHAE Y 715 R dF, vlolBdE ARER}, F2ugF] F54 HFd Bd

AV}, 71EL 25 A EE FAE ook Btk ol2d TAIQe] EAo] HY FAV| B2 YIS
’aii’lﬁi AAE FF38td 71 GellM FEEES HEs doh

A FZEE A € STIEFE AT AFFAD s S7IEE712E A6 (HxEEY AA
| 27 5) 2 SHAYY AUZ(RZEE AF 2 BN RS de FREFE A 2
.

:-L

ik

e A3t T ¥ R AR AR AR O Ao L@ MFARE sk 328
o A R EFAE 2F8FE A Ak $

IANRGoeE P e SHF FxuE S7RAZEEAE, HolHAH, ¥E71# S o
LolH & HAsloof St FZEFAE Y] 24 # o= AHY 923 9F, 45 A
TG N S 71Edtedor Aok

HN

B

20) NIST SRD DB #3}, (http://www.nistgov/srd> {Cited 2005. 4. 20]
21) A BZEE NL Y 299 4T T8 FAE IAAYYIN FEHT Yon FREE ALY % $4
2o e AAE MBS A5 9% £25h Yokt JETV P F2E Lol
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H7EA &E F ArietolHE £y, BrPIES AR 48 HolEE 37t
3l= HolHAEE 424202 F2qFE Adsie 7170l HolHAEE X4 7] AsME
YT 71Ho2RE AAS B2, FZEEAEME HolE e AL A3 g o]
ElAE AA7|Ed we} @397 58 R

tlolE el tig ZAIE HolEAlE ] dF-¢ Tedds Ty, F2 IR BAE,
LutEl ol AlE] A A71EH AEAL AT dolE ARPNE A8 22F AHeAE
< 71estedor gk

HlolH A o] e THEold FXEFS AEALIANA HE 74 FZEFAH Fz28E
o8 F52 Qs do vlelEAEHE AAE Fol w2t A Ee AR, 71ed93d
A 3R F2EEY, AZEE YPIE R A Tl i FLARE AT FZEEAH
dME FXEFOE HF FTH] Mol A FooAE T3l dA7IH30Y) F¢ st
ol AAAZRE RS FH ok gt oW E FXEFME = FXEFY] BaE AT et
£ v FF A&HoE FxEFE APYsyy] A BHAAE 7Sk I

V.4 &

F71e QTN Algel HFSHL ghe] Aol i Bl A woldl wet X179 A%
ZIeR R g F27} A ST Aok FZEFL olHd Al S5 7P A
¥ ARtk 8 Sv F2EE2 APsY #EE 7 Jle vEE /Rde A2 A
F7ie $EE EAsIL Avke SA0IH mebd feuRte 7w A &2 AXE
< gHsle] AL FE 0§ 4} A7 T BHIE A4 Hoprt AE
AEE 2E T e 7IZBEE EHooF gk :

£ dFdME F7TRZEFAAE 7537 98 Hgo® U FxaE AL g3 3%
ol g A2AA F2E7F AT AHEYT FREES 7E] M E 7P T2
A=Y A BEA 42 FATle FAUCIEE AAH LR 7] A% N1ELE AP,
B, 374 S 7P 2 B A Bty HrtEA] @2 dolHY] $HE Fofslr] Bt
S Aelsl Boleh ol2d dntHl Frp7|Ed Azt & FAHMNEAE #Us] Ad oA
B4 BoFE Al A&sl Btk A Ads] 2 A3 2AFH volE A2 o] FoiAA] ghot
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(LI

ol FN

- 303 -



22 =M - ZHIIA(A36H A23)

v i
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