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ABSTRACT

The accident of mass transit such as a bus could draw the large casualties and this induces social
and economic losses. Recently, severe bus accidents caused by tiredness and inattention of bus drivers
occurred and those lead to growing interest in bus accidents and the drivers’ work environment.
Therefore, this study analyzes the accident based on the work environment of bus drivers and
route-bus categories. For the research, this study collected digital tachograph data and the bus
company information for 271 domestic bus companies in 2017 and used ANOVA test and chi-square

Received 8 March 2019 test as statistical methodologies. As a result, we figured out there are statistically significant

Revised 26 March 2019 differences in the accident according to the working environments. Especially, the present study

Accepted 28 March 2019 confirmed the intracity bus with working every other day has the most frequent accidents. We expect
that the results of this study be used as foundations for the improvement of working conditions to

© 2019. The Korea Institute of ~ Teduce route-bus accidents in the future.
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2017 7€ FAC/ATANAM BAZE MAAI7E 188 AVIALE 7153 & 22 o] 99 Hehmdl 4=
2ol A AMEA 117 olde] ML slupe} dAste] MaAbaeh ek A4S w9tk 53] Al IC
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T oA A Ego] ALE FUT HOE BHE WALHASY WS AFes D2l A
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<Table 1> Summary of literatures review

Author & Year Research Objectives Analyzed Data Methodology

Driver sleepiness-related problems,

Hakkan d
1 A | health status, anad prolonged driving among Survey Logistic regression model

Summala, 2000
aa professional heavy-vehicle drivers
. . . Fedex, ABF frieght,
Correlation bet the dent t
Park, 2010 orrela C:rll d d;fendﬁv?naczlozls SEVEMY | Schneider National Inc. Binomial logistic regression model
y drving driving records (2004)
Lee, 2014 Effects of contl?u%ous driving hours to the DTG form taxi Group comparatlve.apalysls betw’een who
driving patterns has dangerous driving patterns’ or not
Lee, 2016 Correlation bf.:tween the .accldent and salary, | 55 bus compal‘ues data Regression Analysis
attitude of driver, etc. (Gyeonggi-do)
Development of accident index based on the Trajectory from
Lee et al., 2016 | driving behavior included the continuous Navigation Pearson’s correlation analysis
driving hours (1 year)
. . Trajectory from Estimation of safety performance function
. Correlation between continuous Lo . . L .
Kim et al., 2017 Navigation using the negative binomial regression

driving time and drowsy accidents (weekdays 51days) model

Correlation bet ti . .
Sung et al., 2017 .o.rre a .on © weer.l c ontinuous DTG from express bus Survival analysis
driving time and driving patterns

Driving pattern analysis of bus drivers based Descriptive statistics of each dangerous

Kim et al., 2018 DTG from express bus

on the DTG driving patterns, Correlation analysis, etc.

Kwon, 2018 Th.e effects of tlredn(?ss and. sleep.for Survey t-test, Multiple r:cg'ress10n a.nalys1s, Logistic
accidents of commercial vehicle drivers regression analysis, etc.

ol Ao o v E AAE W29 SHAF ZRoH B3I AT R B3 FFH HolE

TR ofgF oz g &) o] FoAA] Rt oyt HZoll= YA 3 7] 5 A (Digital TachoGraph,

o3l DTGy HI°olE +7|ee] dEdz 22 A5l A=HI ok W2zt 98 24 FFKim et

1) 20184 3¥ /1 <2718 Sl AFI(A 59% FEAIE B FARA ] BH)olA ABREA AR A€
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al., 2018), W& AK(Sung et al., 2017) Z BHA]-GHF EHAKKim et al.,, 2017; Lee et al., 2016; Lee, 2014)2]

AEFHP AL, f\}%ﬂ% AR 1Y A ZH(Park, 2010; Hakkanene and Summala, 2000) % 329} 4

(Kwon, 2018)5-& H|E3le JF< Z3Het= T8 S(lee, 2016)9}F HA O] BeF AFLSo] Fa= T
A= AR S **EM%%OH MNE AE o, & AlFE A7 ko] B3 AF7L FYE Ao,
*Hi* 63 g7 FFate] EAE A= E%i’it}. 53] tﬂ*?j&ﬂl we} FstAl EXlste 223

47)
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2389 7|E0] He AAATALTAE S AR, 3= ATl AHEE DTGHOH 5
T4 dolHet SAF 4 W ZAEA B Tty ASE 2T F, 48elM 2= FEjell WE &
AAE Medth TAYOR 5RA & A7 28 3 FF AT 5 =EYT

Zt}, L AF 1A 4 A, FAAZL 59 Ak 2R3

7 AAE E3H3F A (Kwon and Kim, 2018)= 3 HA o, wfeHAu-S 1 g oz A3 YT 3
A7F ATk

mElA B AT 5 2 22 FHd 2213 Al Sl B3 SARA S £33t ol & uiy

02 & AT T2 FA ol 7193tz gk B =79 AL U2 2o 2FoAME A5 2 2

5 7ek
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ABMAEALTARE AL LEANE AR T AAZ 2YHT YTk e W 25YF
2 gejo) mhe T2 ARG BASIO) B AAABALFAR B AW 2 2eAYY TR
xR 22 Fejol Uig Holt BpAolth B Apold BAF AAAFALSAR I BAH SFAY

5 AR 22 FHol e S7 B AFoe ued 2o
1. DA A F&

ANAEAEEAGH whe) madm s SEAYS A2, FolE 2, nhem s, A2 Fo 47}
A G2 FRE & AToNAME AU, FolEH s, M2 5 374 waFE o ek Afa l‘%ﬁa
YA o, vhew o] e TAAATAEFAIY AWTH, o whet AT AR E ki

SEAYT Fel @] SRR SFAY o] ﬂvs}ﬂoﬂ 2 d7elA= xﬂ%mt} 2
o

Ry hal
F5A9 EF 2 Hol Best gk

AN EHF 2 o 3

AEZ) B4 ) S LS AoTHe) el EE Adel 4 WA AT BT A
Bl 30kmE 75 e W9 W 97k

(Fol&H2) T EE AT 309 olse] AT A 2T 2Y3te] AGFHe] W] EE Aol
# ML B9 YT AL W 2GS W ) Dk

A2 A -2, A= A A Sdeke Aslnsg eqFEE A 14Y, 49, Y0y
oz 7§

Vol.18 No.2 (2019. 4) The Journal of The Korea Institute of Intelligent Transport Systems 3



|_|—
2
T
[>
Ho
o
18
O
NE
Ho
r
>
1o
rH
HU
<
pl

0
Rl
kI
HT

4: DTG HlolEE &350

Maedds] 22 Ut 10aAt AYAZ TR AYAE HAHoE AdAst BAYAZ
29HT 49 22 ¥ 29 we FAE Aot BRAYA 2 oY A A% BU 2R Fo) w3
EAS 2 ool W AT ME ASAT B TN DY 284 P 22Pe) F

A_
XL >*¥~
EIIO -|~
< Mo
i
i

(9 A & Ao

(12 ThA]) F - k= ‘/P_r A 3HF AR Z=23H= FE] (2 shifts per day, 1/2W)

ALA) F - oRFe BF PR ARKEE 2Edhs SR 182047 B 22T § FAAE HE
%, BHF 24413 B 4SSt SHFE 4+ FE (1 days work and then 1 day off, 1W10)

(EFYA) 2¢ g5t 19 4= Z2IHHE 1Y 16A7H~18A17F B 298 2238 3 1Y F4S H3
O FEe FojEWrt o]Hg & <% (2 days work and then 1 day off, 2W10)

@9 FEALAEYL o= F 29 B¢ FAe HAsks TEIH) 2 ALTRRE 4 219 o) 22ehe
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¥4 ARTE Y ATRHE
1. 248 X275 & HolH M=

© 2t M2a3A 22 g 2 TR wmE W] 22 34 A4S FXEE i) of
=2 A= F 5217) M 23]Ab] tigh 20173 195 12€70A 9] YREE QI
“o 2 RE FREAh
DTGE #p&Fell F-3sto] o578, &5, RPM, T I3 7t&E, Byo|a A% o5, 9- 4= 9 GPS W
A7 5o ARE FHske AAE, A AYE Aol FH o2 RAE o] 2 T LPAHEE A4
719820 AFoZ 7|=3al Atk DTG A WFolA HAs=E AE 9 AXFR A5 5 9o 2
2 Aol 9 wE AR YA s AL H1 Y FAoth E3), B AT AME 7|2 /JEHC HE
o] ojE e Ao FYAE 4tZEe DTG tlolHE &8st om, JAdE Ao F FhA L FPA
vl AlaL 5 F5H T old, 3% DTG HlolE 9] 3|AME &4 A DTG AlEE°] o]ty ol
&3HAl AlEE DIGE 7IWHe 2 3APE F FYPAYE AT, AZFEo| 52 IAe 52 T34
A3, AEFEC] W2 A= XE FYAYE 7= EAVE AT wEhA olE RAS] 95k,
2 FZ5 ¢ DTG HIolHE 7} ab#o] A&H HAIALE 7|E0 2
PARE F43AT olFA TEH AT FAAG N 7 At a&HE g UFE Foto 7 3
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<Table 2> Example data

Working . Number of | Total travel .
Company Sectors style Area Drivers buses distance (km) Accidents EPDO
A Rural town | 1WI1O Daejeon 46 38 2,941,985 4 12
B City 12w Incheon 755 338 13,961,667 15 37
Data ) . . . . .
C Intercity 2W10 Seoul 416 185 5,772,2167 4 6
Urban and Transportation Bureau .. . .
Source (Information disclosure request) Digital Tachograph data, Korea Transportation Safety Authority

o

=

3 E 52170 W2 GA) digh dlelee] AAEAAS Tl FAAEI) ] 719E A, dFol B2
25 4 2 22 Fer} 71eeoY WA, € 18Y 25 622F ) dA 5 2507 GAS A LN
g 53tHon, o]l& HF BN ALE3}

#e} =5 Fefol tidk HHE= <Table 3>

g

o

.3 A F 270EA 2D tiE] 52.02%)9] FEGA A
Aok FHE M2 GA 2 v W AA gl bE &
2t}

2T
rulru

<Table 3> Status of route-bus industry and driver

Population Sample

Division Number of drivers Number of Number of Sample /

Number % companies companies Population
12w 35,431 94.19% 187 168 89.84%
City bus IW10 1,998 531% 8 5 62.50%
_Metropolitan 2W10 187 0.50% 2 - 0.00%
Total 37,616 100.00% 197 173 87.82%
12W 3,790 12.30% 24 6 25.00%
City bus IW10 20,820 67.59% 86 16 18.60%
_Others 2W10 6,194 20.11% 57 28 49.12%
Total 30,804 100.00% 167 50 29.94%
12W - - - - -
Rual twon bus 1W10 89 3.58% 2 - 0.00%
2W10 2,397 96.42% 84 32 38.10%
Total 2,486 100.00% 86 32 3721%
12w 3 0.03% 1 - 0.00%
Interciy bus IW10 413 4.15% 3 - 0.00%
2W10 9,536 95.82% 67 16 23.88%
Total 9,952 100.00% 7 16 22.54%
12W 39,224 48.51% 212 174 82.08%
IW10 23,320 28.84% 99 21 2121%
Total 2W10 18314 22.65% 210 76 36.19%
Total 80,858 100.00% 521 271 52.02%

*NOTE: 1/2W_1¥2 2. t)Al, 1W10_Z Y A(1 days work and then 1 day off), 2W10_5-2Z U #(2 days work and then 1 day off)
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2. AN 4=
H2gHAbe 2280 ME A2 AolE FAHLE HF] f8to Ao &

- FholAlHE A S(chisquare test)= FH3HNOH, A& Azl Ulste EAHEA(analysis of variance;

ANOVA)S AASHATE 2t BAA W E digh Ao 9 42 th53 2t}

1) Chi-square test
FFolAF 7 (Chi-square test)> AARsIUAL St HEERY SHAY FAHA T3k o R1E B3]

A3 PHOZ WMo HEAL 3o HIAEY A AHEEHE WHE T FholAlg HAAL A1) ()
2 ®dE ok

%:ii@gﬁ& 0

i=1j=1 my;

. = i )

Q, & ol 7holAlF FAFH(pearson chi-square statistic) 2 & m, ;&= iMA F Z jHA Eo] T A5
& 7RI =S YehiH, o, v 8 §S oudth & dFoAe FtolAlg A8E Bl 4FTFEH
2, A2, FolEH ol mhE o= Fe(L2ud, ALA, HFALA)e] 25 3t 2olE E4EH:

2) ANOVA test

4HE A (analysis of variance, ANOVA)> T 7 o] thr9] oS Hlw e o o] &3h= 7HEAA Wi
2 B HuE B8 dojx BExo] HE9l FREE o]&3t} 192019 RA. Fisherol]l 9]3] wHEoj % o,
A3}, miAE, G AEs 5 O S ZokellA 28 k. AR AR e 2R

Fefoll wet 28] 8 B AL BRI /IO T oy = = T 2 02 AT 5 3lon, UiY
7V H & AT Hye okt et 22 A o= o FAHCE fofudA AFsr] A8 1o
FE 0T 00552 5%) & AAAoH, & E(pvalue)/t 005ETEH 2& A5 AF/HE HE 7124
7Rl Ho] AEETh

Ak 18] o3k 2ol & Felshr] #fst M SYHS T 2t Bate] BT A
(GEAHE 7HEF Scheffe A ANE, T4l 7HEHA 4%tE 7% Dunnett T3 HAZAHAE LE3H50TH
(Wilcox, 1987). 524k 7149 749 E4ko] Y-S A= Levene2] A4S 8319 TH (Brown et al., 1974).
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AFZFROINH 2, FolEH 2, A2 Sl et e d A5
AT AFE AANYT W2 AAEY YFFEA 2AABY 2
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SEMHA
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EThE AT H, 2 AHE F AT B0 42 A3, fo2E 00008 ATAEE 1245
orf 7ol AUt I A3 JFTEH 2= FH Bole FAE folaE stellM £329] Ao|7t
EA3e A2 ZALE Y Th(p-value:.000).
S-FAA Aol M TFS= thekre] Auim s 23
T:‘r(90.3%) HHA, 718 Aol w3 FQl A2 At 2
E9ron, Foj& P AW A LAAEY A BAYA 257 2 96.4% 2
. oA Mgl 2 FHE 2F A9 9 4ol tel e o] FAHCR fo@ Ao

E]}\)\q <Table 4 %‘j
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o
o

<Table 4> Analysis of drivers’ working style ratio by bus company business type

. Working style
Division 2*/p
12W 1W10 2W10
. Frequency(%) 35,431(43.8%) 1,998(2.5%) 187(0.2%)

City bus ——

_Metropolitan Apecte 18247.4 10848.7 8519.9
frequency

, Frequency(%) |  3,790(4.7%) 20,820(25.7%) 6,194(7.7%)

City bus E ”

_Others xpect 14942.9 8884.1 6977.0

Category frequency 94179.6
al
Frequency(%) 0(0.0%) 89(0.1%) 2,397(3.0%) 000 *7; */
Rural twon bus ’

Expected 1206.0 7170 563.1

frequency
Frequency(%) 3(0.0%) 413(0.5%) 9,536(11.8%)
Intercity b

fy bus Expected 48277 28702 2254.1
frequency

Total 48.5% 28.8% 22.6%

2. HARHAS| 2= HEH0f| ME DTG GO 24

H2ALAA] 22 PEj(1Y2 jﬂ% ALA, BEALAN 2 1) &1 18T FHA, 2) H2 FPAE
Abal 14 2 7 EPDO°| th3 ANOVA E41& 2AAstqch
A7} Ei ﬁlEHOH EPE %JEJ 7 ApolE UIRE SAZHCE fo3t Aoz ZAEIL DTG wlolE 7]k
2 o] w2 22 o7 ANOVA £4] A3} <Table 5>9 2t}
WA FEA G AL £ 243 A3 AdA R 258 SHAEY 1009km B AL S 42332
1920 19671 2 EAUA 14370 H]3] YEHOE Fom, o] afol= FAHOE fFoletA AU
TH-EA o] JlF oz dost EAYA LSS H AAGT GHA YERd A& o] XA HiF-Eo]
FAEAY ZL wFAA F HHASE wEAL WETt B AHoA P3| WwoE FHHT
APRARIEU ARLE9] 79 AbaLe] AZEE HHYshA] Zdtte dHo] EAs7] ol AAuAAEE A
#3}%k EPDO(Equivalent Property Damage Only)H 2 283l AR & 3 EPDOE 4F&313th EDPO Akl
AgE AR 2ol Uehd = Aok

EPDOMNIAG = ARAI L ASF X 124+ 35 AAALAF X3+ EIAL T A (410 5) (3)
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<Table 5> Analysis of DTG data by drivers’ working style

. . Post
Division Working style Average Std. p-value -verification
12W (a) 2553.99 818.60
4 .
veragemz'leagepermonth (km) IWIO (b) 336452 1280.83 0.000%** c>b>a
Driver (1person)
2W10 (c) 5426.05 2517.05
12W (a) 1.96 1.67
Nmber of accident s Kk
Vlileage million ) 1W10 (b) 423 10.10 0.003 b>a,c
2WI10 (c) 143 2.43
12W (a) 2.25 0.17
W IWIO (b) 2.10 0.28 0.000%* ab>c
2WI10 (c) 1.56 0.53
12W (a) 2.82 0.58
EPDO
ocident 1W10 (b) 2.75 0.70 0.814
2W10 (c) 2.88 1.55

S ZF psALe] il Abd A A9 123, At A 3d, E9AY B2 B A
1302 Axdnt. 1 A%, BEAYA 233 3 W EPDOY| 2.88% 1¥2wt)] 2.82 & 4
AA 27590 B3] AR EA YeEbFAIRE o] Aol §24F(a=0.05) StollA BAZOE Foju]slx

2o Ao g ZAE ] THp-value:.814).

d

Kang(2018)°ﬂ ofa R WMy P ZEAH A% 27 FEd o 22 7 Ao}t FARgH
< 2Yuad2nt) 2289, AYA 1714, BA LA 1479). oluw], ALA AN YEl= 2= dlo]
71 9 aEH 2 AR 23 o Rof whet depzl Ao ' FSHETh
o5 o] g2 A 199 S FEFIAYUE BT A 12wt = FE o)A 2553.99%kmE
714 A JEhgen, EAYA 2= FE Y 75‘% 5426.05km= 19200 22 Yo B3] LAANEY] 3}

HA g 421 5 22 dgEz B4 29 190 22 Je7F 225802 494 2,109, &
AYA 1.56HA vl A ZAEJQSH, o] atols BAALE FovsiHth &, 1920019 4 dE
o2 g7e FHAER A3 HFHA M o] JhEdt Ao AT 4 Q) =3 B AT A

frAbeE R
3

)

F 3w FAYTE 28 ol =A 2AEAT o= =A4A 197 FAATE M2 1H7 244 o w2
FRABAE 77 WEos ddHY, =3 F2 /\llﬂ‘ﬂ’\ﬂ 19 20 Al 2 2953, Al 2s 54 LA

E 29¥E FEE 99 T suE FHdEn

3. HA 4= F=20| [ME DTG HIOIEH 24

SO 2 M2 T FEANHZ_EZYA, AW 2 _7]E, FojEM 2, AW ) ©E DTG #4
42437 Y A ‘;‘ WH oz AN 1 A3 Al @ EPDOE A 913 U] W] tis)A
ZE M2 7 2oyt FAFOE Fogt Ao A DTG HlolE 74k W dFo] w
T2 o7 ANOVA %‘_—4 A= <Table 6>3 2t}

Mt =2 doe

T

Fl

8 OIATSYUB|=2T| 183, T2%2(2019H 48)
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<Table 6> Analysis of DTG data by bus company business type

Division Category Average Std. p-value -veﬁPf;)cS;tion
City bus_Metropolitan (a) 2586.02 872.86
Average mileage per month (km) City bus_Others (b) 3313.88 1278.17 000+ e>d>b>a
Driver (1person) Rural twon bus (c) 8894.05 2408.26
Intercity bus (d) 5376.50 1127.23
City bus_Metropolitan (a) 1.95 1.66
Nmber of accidents City bus_Others (b) 3.30 7.04 003+ braved
Mileage (million km.) Rural twon bus (c) 047 0.61 ’
Intercity bus (d) 0.95 1.01
City bus_Metropolitan (a) 224 0.17
Nmber of drivers City bus_Others (b) 2.03 0.59 000+ boed
Bus Rural twon bus () 1.29 0.09 ’
Intercity bus (d) 1.38 0.16
City bus_Metropolitan (a) 2.79 0.55
EPDO City bus_Others (b) 2.86 0.71
Accident Rural twon bus (c) 336 281 17 )
Intercity bus (d) 2.73 1.32

W2 FYPAT G AL FF 4T TR et 48 A A2 71E A9 1009km T AL &
3303 2 A2 _E39A 1.953], AliH 2 0.953], Foj&W 2 0470 BIs| A et on, o] ol
BARCE FolatAl UetsTh AlH 2 g FolEm o H3)] A zo] Ala A WIEr} 26) o] =
Al 2AE T T GF TR wE AR & EPDO Aol wolE w2t 33602 T wA YEhe
U, 22 o] W& DIGEA 2} vV R AR EE Fov|stA] A A=Ak

2 oY 2384 5 B43 A3 AWMz 539 A Ho] 224W 02 THE w7 ARSI U
O 2 AUHZ_7]E} 2035, AW 1.389, FojEW s 129% o2 A BAFoH, o] ztoles B
Hog fosttt. ol 12uUAE T2 AASe AWM 2] A5 AdA T EALA 2575 T35t
© Ao e} FolEi o g JAo® §e At Bash] Wil 2w BAHD

JE TR e 1A 19 S BT A 24 A A2 B9 9 A e]7} 2586.02km
2 7P Al Ve o, AW 2~ 71E} 3313.88km, Al 2]H 2~ 8894.05km, FO1EH 2~ 5376.50km O & EO}5
t}. ol A 18T o Hd FAAZIE W 10T 284 F 4 ZEFH O] F3FS Bkr] wfEolth

1. o7 2=

rhe

ATFE M2 22 gH - 45 FEo 2 2= 34 9 Al B4 E lE=s
el 2017'd 71 27770 W2 JAlol tigk 25 138 2 DTG AE(F3 A, AL 7, EPDO 5)& 5313
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on), #31% HolHE FolAF AET ANOVA B 5o BAA wiee Bese B4,
A MR FA: BRARS A5 19200 34 2F o) 8502 7Y Estont, A4

A 288%, BAYA 22.6%wo.2 A YERRTh FlolAF HAEE 5 W TR wel 5 FEr)
g A= Zlo] 8015 0.1 (p-value:.000), EFHA A Ho] Ay ri A= 1Y A, 71EF A Q2] AU A=
AYA 2, 283 FolEH 2 9 Ao FASHE ZEAES] A UA FeHE 2F= AL
2 ZAE AT

SFEAAY] FEFH 9 AFTE WE DTG HolE 4 Ax, AlxdA A9 EPDOE A9 g v
A S tg 25 2 Aot FAXHSE Fovg 2o g2 EAEJT ZE2FH H DTG ol #4]
A 1920 A M2~ A4S FSHT FHADTE 2553.99kmE TP BA BAESI O, o= 1921
QAE Agste W dAe M2 1dd SdaA=e259/t)7E ALA 1058/ 2 EA DA (1.56%/th)2t
H W3S A Ao R iﬂ = Aog FZA vHH, AYA ZFAEY] 1005km B AL AFE
42335 120ty 1960 B BALA 1437 s oF 20 o} =A A EHAU=T ole ZEFHH o wa}
WEATL Y Ao] FA wa}g T A ugitt

JETEol w2 DTGH OIHE A5 A7} 7[EpA ol Al 27 Z< AU &
I AF7F 33032 T2 A Ho|| vl €53 A EAEHATE v, EF9A A9 M|
T 22402 BAEon, o5 g Ht FPATE 2586.02kmE FAEH (LM 19
o T3] 8894.05km/™, M2 1t A2 = 1.29%/t) @ A H (-4 19
5376.50km/™, W2 1S &34 4= 1.38W/l) & T AY AL Hlgl] ZFEH 0] Jdoz F2
A& AT 4 AT

B AFE Tt 539N AYGY &5 2R 7 - 2 oE I oH, 1922t
AE ANdshs S22 stollA Al Auidoz A dAgs 39
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18 4 ATk A2 AL e
@ A24e] Fokd A1) DIG HRE Bg3) 22FehE 438 Wagdae] 22 87 2 Ax 24
& Sgcked Ao Slovh ek ¥ ATe] AR} mAs AL LS A NEARE BEE F
9% Aoz waAnG

2. BEATIH

it
o
ko
-
o
>

W 2
= ZE 44 Ui
of 2w 27)|F [} ofd FE AE] AT A& AoZ AAsIA o] YA gk Myt
ARl E4e EVFssith oo & A7 AA 521329 =AW FUA F 52.02%2713) sdste
FERD JES = ) a8y FRAHE BE o et A7Ayy) @Ebd S den ¢ g ge #
EXES 53 24 158 E AP Favt Q. =3 25AA M EE L7 S A 2H(eTAS)
of 435 o]5 DTG AR} vjAsle] x4 ¥ B4E 3T 4= AN dh2] 2547 243
tolE] HEE9 HAZES o|fZE WAAEE YdeEstA ¥ e Aot olejd Fio] RedTH
&3 DTG 718 AR A AR 9 25F LPAZE "olHE ZTFAA 34 ¥ E£40] 71s3HA "ok
ol +XAPE urE HHLd wE 9 FHAet SFUAY BEE A T ol ARE 8T 3l
W BAE e 719 st A7t 2 & JE ASE giEn
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