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An Evaluation of Speed Monitoring Display about Reducing Traffic Speed

571 ol o 2
(Ki-Uok Song) (Eui-Eun Lee)

o Of
a4 =

Z2olA Bén 112 3t WEAILE WR|Ey] 95t BEUAAALE Bt ol oy 7R FRA7 AX
2 wEFEAEQ] L9719 AEHD ok 2y fElydeA &5 A 9 AEYAE sty TR g
253t & & | AAolt), stAW H ITS/)|&S QE3le 258 LAANA TE2AA S 228 AN £52

_OLr

A2ya

o zpge] Zﬁﬂﬁta HM e MASEEE7)F 29E] Utk
webA B el e i &719 A3 A E AR R T SEjuete] BN EXE HHEEREY] &
HE YA LPFeR 4%0% 7}%2‘Eﬁ%7 7} &S Az vjxiE 93 B4 Rtk w3 OE &2 AP

FA F, ERAGRA, 2FE HHEAS HuE T FEA

o
o
ofN
)
8
£

Abstract

Since traffic engineering in 1950’s, “speed control technology” has experienced tremendous growth and developed constantly.
However, speeding remains a major safety concern on many roadways. Many crashes is believed to be the result of driving too
fast. Recently the speed reduction device, the speed monitoring display with ITS technologies have developed and introduced in
many countries including our nation, Korea.

Therefore This paper describes an evaluation of the use of a speed monitoring display, speed limit sign, and school zone sign.

Two conditions were evaluated; without installation of Speed Monitoring Display, in Operation of Speed Monitoring Display.

Key Words : Speed Monitoring Display(SMD), Driver Feedback Sign(DFS), School Zone, Speed Limit

S A A AL FA L WEFHH £97]
Wol HgH itk 74 HEHA S= A7 43

& A 3 (Speed  Zone, School

= o
[e] RN
NAle 24 F9 Zone) A7, &EASEA|(Speed Limit), &1

* FAZ WA RS SRR EUIsHEE
¥ FAZ WAL wEFEY Eus(3 )
T =ERE5Y 20059 29 28Y



22 Az sl g eAdHE fEs
1ol sisloln =dslo] 2gsT ik 1
1 gE as

!
>
:&g
=
i
2
bl
o
in
2,
%0
£
2

o A A
sl uol e &= AL 4

242 AEsas d

=l
o
U
il
Ak
o
2
o,
fof
::J,

R
el
o,
=
=
il
ojm
_?l_',

d

B a7 g9 % ol2d mBIAE ()7hd
5EF27)9) N2AT, @39 Azd T
B, ESEES7)Y ole g nAFT

e
P

Feedback Sign (DFS), Speed Monitoring Display (SMD)
e ZEra 27 A TA]28(SRSRWS @ Speed
Reduction Section Roadside Waming System) & <
7 714 &olz B, WE FAAANA S44
SEE FeiFo) &S AAHES She B

%

Bolxw 9tk AFEEEAIY tEo] T A3 e

o mu ¢

AEES B BASIE ATk o)F Fol 24
Ae Aol £59 WA ARSwEele] BAZ vl
2 94 B}EE a7 An3s)

JPEE BEVE <29 >3 Zo] oAy 7HA
&E|Z School zone, H&FT 7Y, =HAR T,
oY, Hd/n#® §9 Aol Fag ugd
ARAN A =Y AFHS T SHAANA A

o 553 B A A7E FEd
] 3

2 WA A 4 A 2R

m r OIEE i3

Sy

oldbal 1 ols4 QUBHA 2

(O™ 1) 7S EETIS| HEf
(Fig. 1) Type of Speed Monitoring Display(SMD)

2) VAT BEE7(|9 A=l

s gE7)9 AEdeEle <1y 2>9 2
o] gl o] ot HolAE o|&g H&
24719 ZAAY o] SoW £EFAR
o] HAAEES 1o F HUAE dA5Ho=
FA8Rs Aotk £xgE&guld weh Aol7t 9l
o A ZAALE 150m WLjolk ek A
Ao £x7t AER oo R T Aeoe

421, M12(20055 48)



%5

o o7

ol
t=l
okt
d
2
fE

Liss SR A

1" @ECM Board 0l
AT

Hybrid Display e, @Hybrid Disp
dule 2 21 BXE] Shutter Flap 2}

— ©ECM Boaid &2 ;

eV

@ aEtolc L At

181 1 085 L

AR Ak Display

OAFR2

I A0 2K N2 150 m |

(Og 2) 7K EE7|9f =]
(Fig. 2> Process For Operation of SMD

N
Ao
rek
[
B}
¥a
=O£
[
1]
A
>
]

Frzhgo] Fad FihellA &
T Slok e =29 T4, £= #Y, A9
A9 w3}yl o35 9 tiCarson, 2000, Fontaine,
2000, Kamyab, 2000, Meyer, 2000, Lyles, 1999,
Hall, 1997, Garber, 1995, Pesti, 2001). ©o]& <179
A FARO Y] & B ool &AL F
a3 Pl AT A7} dSE EJATHS]
Jed hEEE R0 59 A4, A, A
agoll ek A9 Bok ok 2elA 9 A7)
Bt g A7 dad slow Bl
= e B AU AF AR o)
5

HAY EAHOR WEIE AT, B AVEE

e e Aol FE8] Foa A
ata Yok Azety] el oledt FRro| o3y
543 FoF 7leolA ¥7) Wiolth o3 &
AL AAds] el HE A tig R}
A AT ¢ e Azde] =YL glen, )
2 A FHEEE “GAY £ 00 kmh
Pyt Ee Al F&5E s sHt” 9

(B 1) 7SR S| Aol st o Z3t
(Table 1) Study Reports on the Effectiveness

of SMD
GERNE
I =
— - [Sibm|
"HEE
ZolAa.”
o = } bz | ~
eo s see swom ga) BT 20HW
UBY 1 Sokmh = o
FolA L
“gale
29dl A A 5 Huss
=7l NES . TS5 —4kmfh o] A}
1ogs) | AEH g2 o1
SHES Ta
2L
sl e PFEE
2255 B&EAUY S~8knyh 7+
) 40km/h | FA]
ason | aase | OmIEN e ise 2
AMZVEA 27 8~11kmh 4
‘Aogze
[oXne]
3| kmhelvo, L BE EE 10%
T A
(1993) a2 Skl | £ S
&EE0 okmh
PN
L2EY ‘Al Aot s
delob | &&= 00 |- R L e
(1994) | kyhdLieh.
) REEE
r=9 o] Tl 80km/h 5~6okm/h A
(1904) | =T 00 e E v
kn’l/ho};}]/]‘;]‘” 60km/h ou—;—:—}\
o 0

2 AAE SESEESY)Y AE
AShstel BHAG] AL FholN SRS}
1§49 BEEE 2AGA

Vol.4 No.1(2005. 4)

The Journal of Korean Institute of Transport Systems 99



%mnEi
l9ﬂ$fp
wrmmwm_ﬁ %
é_erV<u» 3
eﬂam]a]ﬂw 3 imm_&% IHWﬁazall
FERET S sEEazasy
ém_o_ﬁoV»i 2R erm.cdu_ci B
s w9 ol 5 |&X & N i o 5 < o
X o —_ o o© < 5 B PN Ao mﬂ o] T ol o <0 nm
b E7mﬁaf7 5 o[ % | ﬂ?ﬁ,xlxﬁmnu iR .
ﬂ%ﬂﬂ@% > $72..u3% E,NEPAMI%:L ) ﬂliiﬁ
ﬂl%dl < &wr44nz. B N R o
ﬂ%Uu_/r__w:ﬁn_zﬁam g [y N N,EEwlloﬂ%u.mw mﬂogikﬂwm
%ﬂmn %y%ﬂ °2l = oﬁ%ymﬁaﬂﬂ_s mﬁbo_magy
=0 o - 9 .0 N W oge 10 1|;r4m _._aa)_/ﬂ )
ﬁmllﬂ%g.a} <38 |n e %;iqeguﬂ e R
il ]_,/|1_W_|,O|.M‘.__X ._m.o.”e w Qg ﬂ,mﬂlc._ Au]rb:i . _,HAr_.*o‘M‘mM]
- D w F __oaD w__44%% o ! o w2 ¥ T oo % H ok
nAﬂmaﬁ%ﬂ wES - :Tﬂiufl %Eﬁ._ﬂoon o 5
oﬂai1lﬂ@rwmﬂ <58 oﬁmpﬂﬂﬂﬁﬂmw _Lmo_iov%m
ﬁo#*_.w@%.zuu =32 & afo_u_ﬂﬁ HTEHMSOEﬂwniﬂ.x
e T S 2|2 iﬁomﬁ,Ai}EﬂEe AR
o Mo N o W 83 g | R B ' SR wr Eom o
~ 85 4 g = 2 4 Ko UL W
o oor o) oy < Tﬂ_]@ﬂh 71_,m_|$.mn ) H 4 1
b q4 | = b i ® & G s W T 4 pTy
—_ ~ ~o o I+ s T oy — F Ny N 0| - pk rowd o
< M o X X T o= W 9 R & T ol H o= <r
e A r A Yo w = E o A = W oae =
ﬂmn@ TR q ﬂr.Ww\xLEOEﬂ;ﬁaTﬂo_uPEﬂﬂi
—_— T oo 5 o T oF o . o WO~ qr @ W o= YT == B o
© o = TETE S N B p Sy LN TR G
& w2 = o bighd TR T oo <
= woiW%ﬂiﬁoé el éﬁaau_u_}_ﬁ1
% U OEEz%%muTm zﬁmﬂg@f@
™ o i = 4w M MR " O B
Eo_rn_qmﬂ Aﬂwﬁﬁc._ﬂﬁ_lum
@Haﬂ_.i_.qmw.mm&oiﬂéaﬂﬂo o
_Fc_omdumﬁﬂm}rmowmﬂﬂliw_ 0 WLE_E
_Z-*»A].r ‘.W)A 7.z_.E‘D!E_E - ;.AHT
ﬂ%}aa_mraagwr B oo & L
A ~° TR Mo 4r o e — @ o
.....O Wﬁ ;01_ ‘m..wo O_E wmu “._m.b 1 OT A.rl ‘valﬂ N —— 5 ‘mﬂ _vi
DA %M LN o o = R K x o o &
Bl él%?ﬂ».af WM7W £2 il 2 x B
< sl k) Aoy ®e H| o B oz 3 iy =Z ﬁ__.olu mo N
. }Eoganau_ﬁwu.7ﬁuo$. er u/d a E—
- SR Jﬂ%d.ﬂ.4mmmq A Y /A &< o o
me@dl ovaE.z1r7,mM ...... Cw o8
:iﬂ;l<um_l ,o|]7 T o R
gquuﬁ%@@ ng =< T 5
191_14.%]17%&01,@ = K _z?_,udm
X< o 1M
20 r S LH RN
b qar s
5 K 4o
R I
C OH N
~ o i,_éﬂ
o

|42
' N12(20054 49)

TEAL
NS

1) &%

1
00 OIRTSCIR|=2
L= 37y



B

o

A% 4
7] 3 20mA 3
IEERE

% 73 Bol BECEEA
Azl MW 77 (3%

@ OO
X
r

ol i, | it | b
O S|l e

20m)

232 o]golRFTAF A MAAH
(R 40m)

=R Eve AR
P& E BE7)9 EA)
£ 2 AAsA] B3k AH
AdSE=EAT BXAH ;2o
271558 & F I HAR AR

Ao HA&E KEV)E A3A

®

&

@

Qg 4) HuT 7jsi7tE # AHX| 4R J|E™

(Fig. 4) Study Site lllustrations and Reference

Points for Site |

A ‘%

(18 b) FMF Jlet+=x= d AX|7| dx| 7|&H
(Fig. b) Study Site lllustrations and Reference
Points for Site I

= (km/h)

70.00

)
6000 4
5000 |
000 }
3000 1

2000 |

=g (km/h)

ol _a

o & B 8 8 8 8

2,
“a,,
w

(37 6) MR 2UHF AZIHY SE2T 24

(Fig. 6) Speed Distribution without Operation
and in Operation For Site |

(Ol 7) FME 2YUFT MY 22T BY
(Fig. 7> Speed Distribution without Operation
and in Operation Sitell

Vol.4 No.1(2005. 4)

The Journal of Korean Institute of Transport Systems 101



3}7] 93} Paul J.Carlsono] A}&3 &% wEls}
dAElE A, & 7)1FF(Reference Points : RP)<
AAste] 1 AP HAAVE HAstH 28 =
ARTHS) <28 4>sh o] A= & A A
A& Aistste] A& ABE FHTFoEA
Aol Aistd £ AsE FY% 22 F
AFels <2y 5>9 o] F 5/ AHE AEst
gt AYEE A5E FHTORA AFY AR

e £& A58 FHIG

o

Aol 49 LdH RN F FAALL
o)
s

T F FAAFL 70130 HeoH
c

Aol 33 A AElolAE 31480, £
SRzEFe 340500 4ok <29 63 <19 7>

AgHre AT

olelasT w7l

"12:00.}
|14:00

"s:00 . !
‘17:00 i

2 C E 78 136 3 EETES)

(38 8) AME FIAIZH] & H|I
(Fig. 8> Comparison of Data Points During
Operation and Non-Operation For
Site | in Daytime

A, AEE vebd Rolth
THAESE BE7]9) AL F0 oflel o
g Aok ot webA A e ThisE B2
7] AR T A SEARE R4
of JHA%E F27)7F F3L, oRRMEE Ao o)
T 9% EHet

Ll

50

mity @ @ e} @ ®

olio] u 57

s

yas

0 26 30 % )

(0% 9) IME FZAZHY & H[
(Fig. 9> Comparison of Data Points During

Operation and Non-Operation For
Site I in Davtime

102 RAFMSAUR=ET

42, M1%2(2006H 48)



o
ot
=

E_
N
2
s
o
e
-

olplusT 5 i

Aae | A SRy
(km/h)
5137
50
l1g00. 1 |y oL
:00 . 22
21:00 -
12600 49 —]:559,/
3.3 2.0
30
ss86 B8 g 56.74 - __55.80
= e 2 —— 2
: S
50 bty 551942 PIE R 416 =
= /5 5
00 ! 124 / !
{200 | 40 i3 85 : .
7 e
. 3698 @9 28Y
30 Pl U Z
R 78 136 T8 ()

(O 10) BMT oI ZIH £ H|W
(Fig. 10> Comparison of Data Points During
Operation and Non-Operation For

olglol x4

LT i i z -
(Kmfn) ) @ a ®

50.31
44.96.

50 i
H Aﬂ 35
T19:00 . ! .86 —4-"""‘-_

e “51_9_—

] S,

4310 46.24

33.30

30

50

30

(33 11) IHUE oMAZih ££ H|w

11> Comparison of Data Points During
Operation and Non-Operation For
Site Il in Nighttime

{Fig.

Site | in Nighttime
oRZb NI JMEE BE7]) dAEHE 2 A HlEo] & AjYAIRIHe| ZHHEE FE7)
A AY AZoieE YA E Yol B89 Y dFoR sl HEHlEo] AT =
Tl <2 10>c)x 9} o] AR E Al Al EWesE ¢ F UG
el & AV AGAZEYG o 2 A AR ozt AlZtdle A Ay A
&2 & vk 29 3o A%l AHEe YW WUE Aot gloy) AAHLE AUsE ¥
ASAZNL FAshG WA A& B 7] B 20m AHEE 3-dkmhe] &% 72AE
g0l B 2L AL ¢ 4 Ak WA B8 BE A YEEe ¢ + A
(E 3) HMEolMe] & Ex (7 4) SMRMe 2T
(Table 3) Average Speed For Site Il (Table 4> Average Speed For Site Il
sl - = [ArEd & = R B = Ao L

Ll 17 % TR LDE (295 % |'T2% +94 (_S:ngd) % |FA%+9d= (_gjog%) % \*T&%
10~19 28 04] 04 [10~19 75 1.1] 1.1 10~19 8 03] 03 [10~19 21 06| 0.6
20~29| 314 47| 51 |20~29| 964 13.7| 14.8 20~29 113 36| 39 [20~29] 312 92| 9.8
30~39] 1561 |23.5| 28.6 |30~39| 3482 |49.7| 64.5 30~39] 754 24.1] 28.0 {30~39| 1201 [35.3| 45.1
40~49| 2986 [44.9| 73.5 |[40~49| 1805 |[25.7| 90.2 40~49| 1608 |51.4| 79.4 |40~49| 1485 |43.6] 88.7
50~59| 1273 |[19.1| 92.7 |50~59| 544 7.8 | 98.0 50~59| 514 16.4] 95.8 |50~59| 336 99| 985
60~69| 324 49 | 97.5 [60~69 111 1.6 | 99.6 60~69 84 2.7 | 98.5 |60~69 38 1.1] 99.6
70~79 105 1.6 | 99.1 |70~79 20 0.3 1 99.8 70~79 20 06992 |{70~79 7 02] 99.9
80~89 38 0.6 | 99.7 [80~89 11 0.2 | 100.0 80~89 12 04| 99.6 [80~89 5 0.1 100.0
99~99 21 0.3 ]100.0 [99~99 0 0.0 1100.0 99~99 14 0.4 | 100.0 {99~99 0 0.0 | 100.0

A 6650 A 7012 Al 3127 A 3405

85th- 85th- 85th- 85th-
percenti 54.27 km/h percentl 46.35 km/h percenti 53.11 km/h percenti 47.64 km/h
le £5% le &% le &% le &5

Bt B Hat Hits:

4:0—5 45.37 kmyh °E 38.30 kmfh ;E 44.72 kmjh °E 4055 kmyh

Vol.4 No.1(2005. 4)

The Journal of Korean Institute of Transport Systems 103



£57) BAAGIN &9

Fol &xFHa 7 Ao FI g nEe A
HRY 9)o] Tz} o] 94 HellE 40~4%kmyho]
AZFHoYd AFEEI} 7hEEE BEV] 9
Zo|= 30~39kmh F33l= o] H] Lol 49%
2 29 Ay 23%9) vlwsts F o o Fv18)
931 40~49km/hs} 50~59%kmyhr o] H]-&-& 25.7%9}

78%% 9 A9 449%9} 19.1%0 A digF F )
o]—g]-i 7LA3}§1 o]Ao] & o] A AA

9} 24.1%00| 4 &4 Folle 92%9} 353%=
GE2e wgo] Fobgn SOkmhol e
Bl go] 5 ] o4 Folgo] AAHL
A

gt 2 5

EHE Ak

LERES

(a8l 12) ST &5 SZ i
(Fig. 12) Comparison of Speed Distribution

Change For Site Il

(B b) BME AN 45
(Table 5) T-Test For Site |

2R

YA HEESE (k/h) (EFHAD T-Test
294 | 935 | 3l t [P-Value] DF.
4403 | 3635 | -7.68 |49.68

@ 1083) | @41 | (242)| 8 0.000 |12774.860
4537 | 3830 | -7.07 |42.11

@ (1065 | 8% | (18) | 1 0.000 |12949.772
5122 | 42.87 | -8.35 |4425

©) aiedy | 01 || 9 0.000 [12833.074
5327 | 4867 | -46 |27.04

D 896 | (1094) | (105 | 4 | 0000 [13349.587
5163 | 5091 | 072 |1246

® (243 | aLady | 099 | s 0.000 | 12546.059
5120 | 5156 | 036

® | (l060) | ®06 | (254 |2473] 0014 12410084
5117 | 5135 | 018 -

@ (1053) | (1025) | 028) -1.631] 0.103 |13586.307

(E 6) IR BAHF 45

(Table 6) T-Test For Site Il

T AR
BHE&E T

o] % .

AN gamyEznan o
TR | EDF| Rl t  |P-Value [ DF(ZH-5)
42384 | 3849 | -435

o 007 | 044 | (053 51.973| 0.000 | 6059.083
44727 4055 | 4.58

@ ©76) | @31 | (39) 18.486| 0.000 | 6157.586
4592 | 4470 | -1.22

©)] 1085 | (1003)| (082) 4544 | 0.000 | 6364.282
4821 | 4779 | -042

@ 1135 113%)| ©5) 1329 | 0.184 | 6506.294
5116 | 5078 | 038

® o1 |l em | s 1.489 | 0.136 | 6510.862

DESISES

A4 O~®2 Pvalue(FAZE)7F 95% A#oE
(a= 0.05)914 E5F “0.000"2.2 #4297} frof4
o2 yehstth mebs & gakdt Ho] Bohe
AFIHAE 7Zsta TPEEE Ao o
gzt FYP&EEE 2ol 9 ke AT
7HAe AR ST AFH @2 49 P-valuer} 0.103
o8 et 2R £ 43 Hho] o=
TS 7178 Zekd

271 @9 6719 AR o Wt F
Hoz folai uehgen &SR RE7)

AT
=T

®E7)

< 2ol

i

104 ASTSURY=ET|

Mg, M12(20053 48)



A HAAFEA A O B
2oe 43yt 22HAT & Ad © Ok
F27) 37 leome] e & A
2 foelx 9on @ 4 ok

131_1:_; 21}\4
ol wet FAH e
=9) et 3l

o) o

o o
AT =2

A O~@& Pvaluer} 95% Al#4F(a= 0.05)
A BE 0000702 HAANI} feolHog
-‘:'ﬂ:ﬁﬂ Hito] 2oE A¥I
E%ﬂ Aol we} z}
rEe ARTAe
T 9] P-value7} Z+

X
;o
i

7+ 0.184, 0.1360.2 aEE} Fug &% Bag 3
o] 2ue ARMEE 714sA Retidt

271 O3 @MY NP £x9 WHI B
AFog o Uehdon JME&EE 357
AR FFEN AR @, O £ 4 Hd
o] Ztte AWt =EHAD F, AR @, ® F
HMET §E7) AR leeme] AeE SEWIL
BAHoR fol5lA grfn & & Utk

ayeg FAR A &SR 357 &
Aol wet A3 fode 2e A 002 &

9] W} 9

M&E 187 EdErke 2AF oidTid
B FEAA U s £27] 27), & Ad
Fop SR tisf 2z 29 AT, F 48
24 FR9 $EARE olgstd FIHUH,
B rh&E 22715 Sashe A 2954
& At BhE ¢ EE BAA R A
Loz WRAREE AAste] E43e 5 U
el ofsl Frhs At

hHEE NEoz 1%

SEEE ZAF A% HAAY I 4F 2 4
A47 SARINE FYEEIL AR RobAls
Aol B2Ho} JPASE HE71Y §90] 44
o 9e ¥ wEEHel FFL vl goleke v
Bo| A2HYT. 53 A% Bl WA Shd
S5 £2719 AU AQ4el A JFE wE

2
&=
by

B3 o AAstE Zlo] EHE Sist @ 3l

S Aoz Helt
i EEAY FATR} AFE] HAAH
e AMlAME £= AREATF UEIEA] Lot 5
PAgo] FASEY 2FE FAW YFe W
= /SR R27)9) 37t 49

SR

HA, B ATolA ANG SEsE
A9 9 G0l e EHEs
7 Basie

£, school zone

mu} olg} thokst 7oA ]

4442 Edz @ 45 Yo 977} Yasid
FrEd

(2]

Vol.4 No.1(2005. 4)

The Journal of Korean Institute of Transport Systems 105



1999.

WENLAT, “HHA] AFH AEFAA
7N2AE 2 7RAA, TEA), 2002.
Jeanne Marie Bowie, “Efficacy of Speed Mo-
nitoring Displays in Increasing Speed Limit Co-

(31

[4]

mpliance In Highway Work Zones”, Brigham
Young University, 2003.

Paul J.Carlson, "Evaluation Of Speed Trailers
at High-speed Temporary Work Zones”, 79th
TRB Annual Meeting, Washington, DC, 2001.
[6] MeFAl7IEFA 3, “THA] ITS 284

(M Rp 274 )

% 7] % (Song, Ki Uok)
2002\ 29
2005 249 - W

o] ¢] £ (Lee, Eui-Fun)

198611 : AUty HEgY EEF
1995 : A&ty g ERT
198513 ~19953 :
199613 ~&Aj -
20013 ~ 3R] :
20013 ~3A)] -

NeA 2%
QA 0T

Al sEEAAT
HARG L LFF Fas

12} PEAY ARIAISEA”, B3 AL, 2004,

[71 3M, “DFES AF7+Z A", 3M, 2003.

[8} Lyles, RW. and V. Sisiopiku, “An Evaluation
of Speed Control Techniques in Work Zones:
Final Report. Contract No. MDOT-94 1521-
Z11”, Michigan Department of Transportation,
East Lansing, Michigan, 1999.

[9] Pesti, G. and P.T. McCoy, "Effect of Speed
Monitoring Displays on Entry Ramp Speeds at
Rural Freeway Interchanges. In TRB 2002 An-
nual Meeting, Washington, D.C., 2002.

&H

2EFT AF 29 (FHAY
HEEY AT 2 (B
©

106 PI=HTSOIR =N

M4d, M12(20068 48)



