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Measuring Firms' R&D Performance : an exploratory study

on sectoral differences in R&D performance

Abstract

An efficient and productive R&D operation is a major source of
competitive advantage in today's economy, and a lot of efforts are made to
raise R&D productivity. A prerequisite for making R&D more efficient and
productive is to be able to measure it. Hence, a number of studies have
attempted to measure R&D productivity. R&D productivity, in the previous
studies, was measured with patents at the firm or industry level. However,
most previous studies considered only a quantitative aspect, not a
quantitative aspect of patents. In this study, various dimensions of patent
quality as well as patent quantity were considered for the measurement of
R&D performance. The differences in R&D performance across sectors
were examined, and it was found that electrical/electronic industry shows
higher R&D performance than mechanic and chemical industries.
Discriminant analysis based on inputs and outputs for R&D shows that
there exist a strong discriminatory power across industries. The results of

this research can provide the directions for the firm's R&D policy.
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1.4 &
A 2719k AAAE A S 7147 AAFo] 71ERAE B Al uet
wo  7|gdE5o] V&g eS FUA77l A A7/NE(R&D: Research and
Development) & ZFA oz Fastn Juk. 259 71 oA A<
R&D 5L AR F2 4702 QAAHT ¢lon (Werner and Souder,
1997), R&DS AAA AlnS Y3 B =go] o|Fox 1 vt 7]Yo] R&D
B9 gadoz FHE] gairs ¢4 @A ReD S FAHE & 3o
of gth(Karlsson et al., 2004). ool R&D *3*“3% Z43t7) fgt A7 A
& olFojx fou R&DY FY QAEF AHE QA4S0 dg A A9 of
o2 Qdl A7/t ] o]FojA R Kstu v AHolth
R&D AAMA o] #3 A7+ 719 % (Hanel, 2000; Tsai, 2005; Zhang et
al., 2003), 27} 4% (Lee and Park, 2005) SolA t}ekstAl o] Folzx gtow,
727 g EelA e A AR & *“l';ﬂzfﬂ— pa=3 O}X]“} B drsol
R&DE FHdte= @ FARA )gel 2FE F1 don, B AFRAE 714
Tl e R&D A& —7&??1’5}. 719 FFoAe R&D "3’?}"3 Zo] #&
7%«] EE d7oME R&D 859 AE 2424 5dwUE nsiith(Werner
and Souder 1997). &, 54 7Ide] 54 71 3¢ drivt 28 79 S35 5
Z25FE7E vHoZ 7199 R&D AFE SAsAT AT ol 539 44
o W melE B, 539 WM FWL wdsA Lavks BAF] gk
552 5547 Hbﬂ’ﬂl‘— T84, A, IR 52 gGFd JE
o stARk(2-g#, 2005), ZE 5850l 7I€4, BAH2LE F<

T Q= AL o= E (Hirschey and Richardson, 2001), R&D B3#}E ZA =
dol] glolAd 5359 dS 13T Her7l U (Ernst, 1998). WA B Aol A
E3) 9] okx} g/ kst 219 £33 FAES wkgste R&DE AHE FA9

=
R&D AL F2 FQ2AMAMI (TFP: Total Factor Productivity) 71'H& 9]
g3te} =R o] $od (Brown and Gobeli, 1992), #HZ2dls 8|23 71¥<
DEA (Data Envelopment Analysis)® g8 AFEE 31 9t (Feng et al., 2004,
Kocher et al.,, 2005; Lee and Park, 2005). 2432 & 714 A& 24
e Wb e 4= Qloke A7 QAN DEAE v AbE 47t EAgte AT
of AAME FEHAUA Y AERZHAN 588 %—753 4 A}k (Cooper et al.,
2000). 539 4L st AdoM SHE £ e B AolMes g9
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I = FAoIt ZisHekdoly, ZeNd W Wt L7 wE Aol
R&D g 233 942 AdelA 9 R&D LS 24 yehd Aol

el .
] B AFelME 71go] &8 Aol WE R&D A4 579 Aols AwE
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2 w2 7L 0w 2o IgeME 2 479 aigo] 9 R&D A4
£3 Fdol BE /1T ATE AWNI, MAINE ¥, A2, WPE

% 5 co
AT Rl AAEY VEXe DEA ¥ thi® BAEA 278 ez A5
£ 2231, viATe R VAAME A7 A 2 @A, F5A7E 23S 4
Eo] AAgtt.
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2.1. R&D A4

WA At B8 YehlE AE2A, dndoz $RY YaRe u=
oAk $AT FUFOE o B F AAAU O S FAFow g @
& AAsA A A9l Yol FTE & £ Aok AN L HRsted F
2 AHgEE ARRE =FAWYT ARAAYC] Qe B AA S ANST 2
WAFS AESH] 3 FUD =FFY WA JAFS =FFOR Y g2 B
she, AHRANA S AAAAE 2eAROR Y A etk 2eu o5 AN
e @ Ao B9 a4 & B esAbdols], A A S mabe
AE gwozE Auss)zt gk old® BARE FHaI] 4% Aol Fo4
WAgolvl, RAD AAEE £38 7129 Be AT50] $2280H L A8

t}(Hanel, 2000; Lichtenberg and Siegel, 1991; Tsai, 2005; Wakelin, 2001;
Zhang et al., 2003). FL2AAMELE 5, A& U =702 5Y 5 249 By
AF AEFE UEHdY, o] RS e $7HEE FY 24 S 7R FesA
A3 F7F 719E2E Eafste e wepd S3FE0 $H FA8AY giAl
DEAE AR&8lo] R&DE NS A A7 EE Y=o %t (Feng et al,
2004; Kocher et al., 2005; Lee and Park, 2005). DEAE th9 59 249 o
Fo A 24 E Zhe oy A AT (DMU: Decision Making Unit) & 3+e} A4
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et al., 2004; Kocher et al., 2005, Wakelin, 2001).

Graves$} Langowitz(1996) ¢ 975 B R&DY 7559 (returns to scale) >
g 3E F2 595 (constant returns to scale) & TEF A7 (decreasing
returns to scale) 2 Holt RO E Yepth T3 A FFEoA ol Fo R&D 4
AbA o] #3F Scherer (1983) & AFolAM+ & 60%2 AL TEFAEH S, 2 25%
o] AL FRFAAAE, YA AYL FEF2AA S (increasing returns to scale)

& Holx 3o

2.2. 58 ¥4

S8 1 oAkl el s, 98 2 SelA 9F 717 FE SHH T )
B9l A2 Folstol WRPAE RI e ALolt(HEH, 2005). FHHLE 7)
Qe R&D 259 AR2 558 53] that Ae 7199 Fol H2E, g2 5o
552 HAd /19958 S32RH 9 $ A& o150l wobddh AW 2E
537 28 4FYe Za Y AL ohly] wWEe] ded 539 Fw of
£5)9 A% FQ3)h,

=8 EAo] #§ Hirschey$ Richardson(2001)9] 78 »d 53]9) Ag =
AE 5 Je A MY AEE AT Aok WA, 71EH FLES Juishe

CI(Current Impact Index)th CIE HZ 53 £t Ao E387F ¥dg
(forward citation) ¥l A4 W& 7149 Bs)50] ¥Ag8 A59 FFow b
ol Aardd. E4, 539 #ey gE Fopste #H A
SL(Science Linkage)©|tl. SL& E3|7F Z1d, Ade] AA =% 83 SofA
gxd A FE AYgEd. e ge Tisr A 9
TCT(Technology Cycle Time) 2 &7} 213 U2 3559 S2d% £ 29
#oz Feldrrh

E3 ARE ngox 7€YY (technology management) ] HZEE A A&
Ernst(2003) 8] d7ME 539 AL F3317] At 471419 ARE AR
th A, 248 B3 5 u] S29 535 49] 8] & (share of granted patents) &

713 AL Anjdd. F ¥Al= 71<3 9 (technological scope) 2 537} £

r
£



& U= FAESEF(PC: International Patent Classification) 49 ;A
(class) 8] 2 Aoldrt. A WA= =44 ¥ (international scope) & 53 34
2] (patent family) 8] A7|Z Fodct vixgE AAZ 7HX S gu|gte A& W=
(citation frequency)® B Q& 342 Ao

T3 58 F4F 199 A+ A HRE #AE BAE Lanjouw$t
Schankerman (2004) ] Q3o = & (backward citation) &, AL &, FF
& (claim) &, 53 #ded 278} T2 47179 ARE o] &5t 539 A& =
ekt 18 ot HAE v VIEd FREE Juisty FA+E T FYA
3 ddel e 27l 71d 7AAE gl

3, 55 Hrlste ARESY Fa4S HA 9 Reitzig(2004) & A& A
%5 IA 3NURE FZET 1A AE7 535 Frheh ol b A g e 2]
2A AL F, 9L F, Hdele] 27] ol Aok 2AY ARXEZE FAES
Aol ZeiA ¢ &9 A= (filing strategy) S°] JoH, 34 AxZE F
g ¢ Tol ok 2Ad g 3 8] A BES 1At vlste] iAoz 535 H7}
st71o AgsltteE Aol B o]Fojx AREo|AT, F3E BHrtete MELR AHE
E Ml 2S£ 7 e FAYE Ad AxEITh

g

N
2

o a5 24

d AFE9 A7 7H8A (data availability) 2 18] 8fe] FA] E}]’*POI g 719E
F 7+ 7149 ARE G 7Y A5 E v eE 449 A8 7YY
EZARed, 84S g or 7t 7|]jEo] £33 AU R&D



| R&D Spl/AHE 24 Ho|

gl MI AT 8

]
6
o
h
b
@

3.2. ¥
O AFHAY A8 7FA18 R&D £9¢ 24 9 AFE Q4 = E AT oA
AFRE F9] 24 U AE Q4ARE OS89 3 >3 2 QA4S0 HsLE MA

s
ook 94 2491 R&D L3 AT Fv 22 AEH w58 Ynisi, A
Al R&DO ¢ Q84=F AgHo] #%th(Serrano—Cinca et al.,, 2005). 71¢9]
R&DE A& Fx& v &2 A& AA5E F37] ofH7] "o, 2 dFoE=
A4 oA R&D v 49 €A E (proxy measure) & AFE-39th A& Q4
2 9JAL 7, 7T %, USPC M9 (United States Patent Classification
coverage) 7} AR HUAT. HAE £ 7[99 oust 5HE ALS U 539
TZ 7l A% FREE Juistt. AT £ 7192 B0 WAHo Qe
7 F2 539 Jled H9 £A4E dulstt. niAwo® USPC M=
v S5 EF delA 7149 E37F &8ss S92 2 539 U d9E

Julgtet. ol @ WAFES 7 7199 R&D £84E 5437 9% DEA F 3ol
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:FT’% ﬂ";: zgg]
wq ax T R&D 18 N d7a Az oAl
=F A7d F A9 7Y F
NeRA/BAH N 71909 E52 gs g =3
2 9 %
7149 E3)d] HA Q= A
A% 2x  AAA £3 et ;3; :61 | BAE A F
T
EFEE A =
7]%33' %?é] USPC Hﬁ]‘ﬂ U]%—l?}]\_'ﬂ' 00]]}\-] 7]%9] =

517} TgHE Y29 £

R&D &5 £44& Aol @77t AEFEE YA = et tha Zol7p &
Aet7e kAR R&D %2 Fx7F 53] 59 R&D AHEE UEPZI7HA = 3~5
d Azl Azhe] Hed Aoz YeEldti(Acs and Audretsch, 1991; Scherer,
1983). wetA £ A7 E Y 2458 1998dRE 2001d7HA] A59] At+3
To=E sglom, A% QAEL 2002d0 v|5E3Ho SdH] dA7A 559 5

58 R st

3.3. A=

3.3.1. 714 A3

AARE HFEY AEE 47] Yot WA diid 719S Ao 719 1A 9] 7]
& oe# o WA A8 sHEAS mEste) AAREEY. I TEATAE

fr ol

1998~2001d98 A&7 &A38kH 2002 v|ZEFHH ] =3 =57}
AEL2 Aoz 3t et Az 714k 714, A7]dA), 38k Abdof &3k 7
S Ao R S AFACE AAYE 12709 71952 o) <3t 2>9 #

N2 M

T

oo
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<E 2> g3 714

714 A
7]10}2HE 2+ (Kia Motors Corporation) 714
AHASDI (Samsung SDI Co., Ltd.) 7] A=}
A 7] (Samsung Electro-Mechanics Co., Ltd.) A7) A =}
A 2T (Samsung Heavy Industries Co., Ltd.) 7\ A
LGAM* (LG Cable, Ltd) 717
LG3}8r (LG Chem, Ltd.) s}st
#3%38 (Yuhan Corporation) s}t
A Y22 (Cheil Industries, Inc.) 3}sh
3tu)¢FE (Hanmi Phamarceutical Co., Ltd.) | s}st
HA A5 2 (Hyundai Motor Company) 1A
A FF Y (Hyundai Heavy Industries Co., Ltd.) 71 A
394f (Honam Petrochemical Corporation) s}st

Boussofiane $(1991)2 43 £9 249 A& 249 M+E 3 R o449
QAAA 7 o3ty T £ AT olA 0 ek
A7) 37018 A AA G} 12700122 H A5 dArAA R 5 wEA| 70

3.3.2. A8 4

AAE 719E5S UBLE golM AAS 57}1] TEY A5E FHHAG. F

744 9 249 X}E 1999/2000 3t=7)&4d —’guﬂr 2001/2002 g=71&4

TR A 7EA] AbE .4 3] As ¥ UF 58 (USPTO:

United States Patent and Trademark Office) &3] %] (http://www.uspto.gov) ©l|
A e

7= dTATEE TG EI TS AN 2dntt B8k BRERA 7Y

GHE JEE At oA AAG 71QE F FA o

Pt UE 71> 1 7ol 93t Qe B A7AY ARE

g
3
:L
o 5
rL
N

fo nE F
2 °
4y @

b

== o_]

ol (application
=l diste] FlE ’9:[13‘

sralow, 5§32 AR ohe) %
e T8kt

T 617} &3ote USP
24—5}7] skl 7+ AE

* g LSAA
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DEAT AArgsE 7HdakA gbe v B4 A2 22 (Yang and Kuo, 2003),
32 5 U Aol T FRHY BEE ATHE EEA AN

uhiolth (Cooper et al., 2000). DEAT 543 AA 9 JAAA TGS 5| v §F
A Q49 gl AE Q4F ZAe Ao, 74 dAAR G £ 245 e
7 AtE QAEY VY HEE ST 3, A8 449 v EEE vt YAt
AHAEY AdHQA A4S AH s

FEFel tist 7Hge wet DEAE A CCR 283 BCC Ryo R
(Talluri, 2000). CCR 282 {FR2FAdEHE 73t B28o|d, BCC 282
o] )W g} (variable returns to scale) & 7}t Zyolrt, T A olA A3tk v}
#o], R&DE ﬁLE—’F‘—’w‘%tﬂ% Holm g B dFoM = CCR 28& A=l

CCR 28 & Charnes £(1978) ] ol AlQt=li=dl, n/lel JAIA S S0] m
M FU 849 s/ J% QAE ZAE A U3H 22 APAIRF R Ve
feg=1

S
max Z uryrk
r=1
m
s.t. Z v.x, =1,
i=1

zs:u,y,j~zm:vixij <0, j=LL ,n
r=1 i=1

u,2¢>0, r=1L ,s
v,2eg>0,i=1L ,m

A7)A, xiE AAEEA DY joll Fd=E FY 8419 &, yuv JAMEA DS jollA
APZE = AR Q4 rY % ud vie 4 A A rH Y 24 (o BoHE M E
A& Ko, ke H7F 3 GAEAREAE vehdY. 4714 ueg vizk 48] B
e Rk At A S dAste AL Aud FY 249 AE 245 7HEA7F 0°]
¥ A& 3A 7] JEeith

HoAol A ARRH e DEA B89 F4 248 ihE 249 2 E 2Asskd v

[

g 218k @)

Glo
1o
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[29 2] DEA 289 /& 7%
3.4.2. Kruskal—Wallis 3#

DEAS] A%z d& 584 AFE vfg oz A7t R&D2 &&AJo] o]z} gl
A& ol R 7] st Kruskal-Wallis AAS 339t Kruskal—-Wallis A%
- HEFA A 24 71z A 7 olake] Mz g 9 Hgo] FUIIES
dolx 7] 9%t A ol Kruskal-Wallis 232 243 24 B4 71 = 3}
Ul A XY (one—way ANOVA) o] B85+ oz wxighe] o] 8
XE uEts S Ze dduiA e 2 2T B30 dig oy sHA
5 8A gtk oA AF s viel o], DEAE A o] idt 7MY S 81A o=
H R4 548 2 oy, DEAS A#Rl 884 47l oW B¥E ==
2 & = Q7] "Z ol (Brockett and Golany, 1996) 2 o= AQu)xHhA
Kruskal—Wallis ZAA-& A3} t},

V. ¥4 23

APE F¢Y 849 A5 Q45 vy og DEAS o|f3l9 7z} 7199 84S =
Bt et Aol A A3 Hi o] CCR &L AHE3toy A& a4 & 09 g
& ZtE Afel= 0.0012 giAsiich 029 <E 3> 7198 £ 249 A&
24 9 =349 R&D E8AS YEld Zolt}h
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<E 3> DEA &3 A}

=0l g AHE Q4 R&D

A RONE are s ws 4 3ve s usecwa S0
243 SDI 113,250 463.5 19 2,526 635 100.00
A7) 81,172 435.5 63 923 290 100.00
A Y 23 11,349 90 0 192 31 75.85
LGAA 24,340.75 205 2 179 34 34.88
g ok & 4,986.5 68.5 0 35 9 32.19
LGs}st 103,164.5 666 3 285 170 29.39
A e R 12,528.5 71 0 20 13 18.51
AdAEa  1,232,638.5 2,531 21 - 1,528 513 15.71
retdy 43,997 90 0 36 10 8.11
7] o} 2t 2} 225,043 787 1 67 38 3.52
dAdF3T4 35,581.25 359 0 5 4 2.00
A FF4 41,985.75 199.5 0 10 1 1.07
A71AA; Ao &8 AASDIg 447719 R&D &840l 100%= VHeERRT
o] 7 7IYdL B Q49 AHE Q49 o] BF gB0s EFE 21 Qo AbE 8
2 ST B o, AdAFAE 433 B HolARE £ 248 o] 4 7Y
Eol vzt 253 @7 W) &40l 15.71%2 WA vebgth e AR
Ao ALodes T Q49 ko] ulg AH2d qiste ’:}EHX—*.QE AbE Q49 9ol

ol &&Ao] 75.85% %2 ¥A JERWTH
4.2. Q7 R&D 884 vlw

<% 3> R&D £84E Jﬂi,_ 7143 2l e) 714 &0l ag4dol 7}7&
714 el &3k 5708 Z1dE F 3708 719l a&ldol JHE WA ¢
o Aol Wt FAIHCR «Hi R&D &84 9 Ao)7t EAB=AE °L°}i
&9 Kruskal-Wallis #3& 5333 t). DEAS An2 A& R&D 28438

g (test variable) 2 AAsIFor Z+ 7|go] Fa e Ade A
(grouping variable) ® A A3t 3% oA AFH AAY DEAS A &
Ae7t olw e FXE w23 & 5 g7 Wi dauix S AHRste AR
Kruskal—Wallis A& ¥PH-& A}g-8l= 7o) ¢ g3d Aok
Kruskal=Wallis 74 Az, 7zt A9 Hd& €9 (mean rank) = 714 Aol 4
A71AA AQE 11.5, 88 A1l 72 vebdth 2AFARA x* 32 6.368¢]

~{> HH



o Fo&E (p—value)d 2 0.041°1t. wetr] {9+ (significance level)
0.05¢14 A] AkIztell R&D &&A Y 2ozt EAzTtn & 5 e FET FAH
ZA7} A8k A FE €95 29, A7AA e R&D 5840 7HE ¥
1 71A Ard e R&D E&A0] 7P B2 S & & Aok AZ1AA AGLS 71AG
38 Akglol nlEte] VA AQPoR HE gkt *Hi-?— 719 MEE W
W3S A1 Y= Adoith A AA Aol &t 79SS R&Del B2 F&
atx glon 1 ARER e A9 JIdERT A B £9 53 Eit
ot wetA AZ1AA Aol 4% 7199 R&D E&40] 7Hd A Uttt & &+
Art.

w

4.3. R&DS] §¢ 249 A& g4 E A4 Wi

jud

g R&DY FY 249 A& 2AZ vlgog a84 S S o, *P?;l 011
w2l R&D &4 Abelrt EAsithe AL FRch
3} A& Y B4 AE dEdE 38 Holg AL 9
Q49 AE 248 7|FCE oW Vo] ke AYE B »’F albxl Lo} ]
9ste] BEEA S ST 571X Y F9] 249 A 04 E SHATE HA S
Rom Kruskal-Wallis 337 sp7tA2 74 7|90l &3lUde AYe ASHTR
ARt B4 A, 1#3%(eigenvalue) S 94.9972 F8AS 97.3%F LW
1 9lom, AZEA#H (canonical correlation)2 0.995% 1ol vf-% 717h9¢ Wilks9]
Zoh(Wilks' Lambda) g2 0.0032.2 vj$ 2o} ulgha] shigho] Aol s}
T 5 Aok e %2 F 46.481% FAEE #o] 0.05RY FA YRR &
olF 0.0594 WEFE Fosttn & 5 St

8] £53}9 (unstandardized) ¥ g D = 0.005 X (7€ ) + 0.293 % (HQ]
£ ) + 0.015X (FTF 4) — 0.032x (USPC ¥4 — 4.650 22 YEsth o
710] T2 712 AEE di]letd 2 71l ou gt Al &t BEE = 3
o} 7ldel &3 AL oln] Ha HAojmR oA S5E srpr|Rte & 7
FTUT EAS ZEAE A8 5 YdoE guvt o

4> 7198 wES 23E vebd Aojut. AV AR A ¥ ek At

Aol £3 71959 wELe 25 HFaAch 223 7A Adel 58 NYE F
o] 719k shet Abglo® whaskglw Umix] A of o wEe wE AT
Aot wetrd AAY #E FFES 91.7%°)th

rlo

(o]
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71 A A7) - A s}st
71 A 4 (80%) 0 1 (20%)
AA Y AZIHEA 0 2 (100%) 0
33t 0 0 5 (100%)

T-oll A &= 71741 A71AA, 88t Ao &3k 12719 719S U3 2 E DEA
54& 5489t R&D vl &7 A9 £& R&DY FY 84

*éxéfs}a‘ovﬁ E—@H q4& L}E}Lﬂb g = AFF 45, USPC HY & A&
2 Z3% 03_? 2 R&DY A& ER E£3
l»a FE AMGSARE & A7 539 ¢ Ag BT 19
6}914 T3 =9 R&D 84S vt oz A 7HA] Akjizkel R&D2 &
& EAHoR dgon R&DY £ 248 AF 24

E-WFOI-

oXx il

o mo [ fo B R
T e et

2 3 oto
o
N
N
M s
2
(o
i)
rir

i
o

H
519 & JUlﬁ}t ARE AHE8t R&DE &

B ATE 712 79 =
$4¢ ZAATE B Ado] w}E R&D F 849 Aolg BaATE A 2o
£ 32 & YL Folth ¥ AT Are go] RED AHE £ i A
2% 49 5 A2 ol

S$AT B AFE R b4 FARES AL ek RA, REDY AHE 222 539
A2 ekl 374 A Ex % westgitks Aolth B8 £ ReDY & 4%
AR #8495 AW, R&DS Y7HEo] S8 Y 2L ohith £, 53 Y
Ag F23) WG] AWML o B ABSo] AHgHolok & ol B3| 53

Hdele) 371v 24 du] 5§59 53 7 52 5389 AL veiEs £ AFL
E Aoty 4, AE Q4R AMRE IR = Aol AYE ¢ =g 5

T Zolg. 539 JI&2 Fdeo dx LA wied HZ 58 5YFF
£717k0] B3 HA LS Aotk FE3] AlZto] Ad EHE Qo E AFE
Sohd ol HE R 5 AAXT 2 Ages Add HdPojA Aol & £ gle
22 89 A &4 (truncation problem) &= Ao FQ3F S njH} wlhA
How, A5 e 7FBACE A3 FA tAt 7199 F7 Ao Aol =d 7Y
5 HRESH TFE 5 E B4 792 ¥A ggkoy, Al styas

o L
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AR d719E ALstie 539 & AATE o HoM, Al 7HA A el Fahe &
o] dE 7ol B8 Agws 4€ F A3 w2 AT d¥E 2l
R&D A 7o) A4zt Abol & Azt £+ Qs Aotk H|E HA e JAEED S
FE BEARAG, O 9gn] JE 2RAE 47 AdlAE o g2 VIde didez o
TE ?%H]Olt & Zolot

& 25 AFoA BYE ool & Aojty WA R&DY AtE: QA=
E, 74 AY, AAE 7 5L © F7HEokg Fojr, & A7olM
, 3 of 5819 A& 548 + s ©°E A
a7t 2 ”Olﬁ‘r. £ A 71d 9

F5 584 Azt vl 24 ¥ A VIdES YR BEYS
FH4ste A% 2 Jguivt Jl& Aojnt. 53] T A HellA ;“4] Z19E 9=
719E9 R&D EE4E HATTHE 7199 R&D A £ 2 23S & 7 =
Aol
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