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ABSTRACT

Over the last two decades, the attitudes to cars have changed from buying a car to sharing a car,
especially among young people. Shared transport services and autonomous vehicles together can
resolve the accessibility issue of shared transport services. Furthermore, they will make it possible
to develop a new model of apartments without car parking. Therefore, the study estimated the
demand for car sharing by young people and the running efficiency of car-sharing dealing with their
car-based trip demand. The study chose nine apartment complexes for study sites where a majority
of the residents were young people. The questionnaire survey was conducted to collect data on the
trip demands of young people. The results showed that there are significant differences in the
car-sharing use patterns and demand between the apartment houses located in the Capital region and
non-capital region. Young people living in apartments in the Capital region used car sharing once
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per day per person for approximately 80 minutes per trip and tended to hire that between 8§ AM
and 10 AM. On the other hand, the young people living in apartments in the non-capital region used
car sharing twice per day per person for approximately 200 minutes per trip. They tended to hire
that frequently in the afternoon and evening as well as in the morming. The results also showed that
a single car-sharing vehicle could deal with 3~4 trips per day in the Capital region and around 2
trips per day in the non-capital region.

Key words : Car-sharing, Young people, Apartment house, Demand, Replacement of private cars
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<Flg. 1> Usage of LH Happy car service by age(Byun et al., 2018)
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7%~81%, %82t A EZIE 7.1 ~ 168 =Z Vel QIthKim et al, 2015). 2= FRuEL 7Hd &
2 tASHE o] nEsFTo R st Ae Jg o] EHsit)
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Hui et al.2019) & oA 7l S&2ke] T3 HHAste 7t & ] ZA o] ol| FFE mA= A&
EA5T) A= GPS A5 FH o o A5, AEFAL, 183 o4 el 2 ¥(discrete choice model)=
Sl st AT A $EAY 73.6% < HA0IREE o8  givtA dFuFRogE M 8,
g, 7HE 5 582 71N & e ol &8 Agta IR 1YY HAT 50%] SEAE EAIF
o7 e G99 &3 FYUS T AY vREAT A gtk §3] HAolE S AT o] &85 F oY
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Schreier et al.2018)> =Y o BHRlo|A FtAlolg o] Aol A3t AFE FhstoH, AFE Sl &
2060599 &H A5E FHSIATE olF 220 HEWHOE ZAE FYT 1,563 Bl A4 7}
Aolgd & Qske 27 gAld 54 Idollor, UrA] 50282 gulog el Ast AEs |
il AT A A 7Ho1F A 1 G $E&AF 7o) A A Eef oo 7 A B
T % 1709 dA BFE AASHET 28 A ZERE AL Hal B N A A 2] =
T4 Ade] #3 HE SHS B3l FAHAT o A=A AV dvkar Azt

Nijland and Meerke (2017) MESES A2 FhAlolFo] 24 fo] A= FEFS HA3AT 2014
ol 36399 AA FHAlo1E o] 8AE o E HAEXRALE FHAT ©] F 20% P2P 7HA01 P S, 50%
+ B2C 7HAlo1 8 &, U A 30% = F B4 BFE ARG o] 8T BA A iAol o A4 A ¢
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<Table 1> Survey sites and samples

) Sample size by resident type
Regional T Traffic
Administrative area Apartment house .. Young
Category condition . Newlyweds | Students Total
Professionals
. . Osan-Segyo,
Osan-si, Gyeonggi-do Jusang Block 1 31 19 31 81
Seoul-Oryu 1, Station-
Seoul LH Happyhouse Influential 18 4 18 7
Goyang:si, Goyang-Samsong, Area
Gveoneei-d LH Wonheungmauel 25 28 20 73
veonggldo Block 11
Metropolitan
Daegu-Technopolice,
Daegu LH Cheonnyennamu 23 29 28 80
Block 3 Non- Station-
Incheon-Seochang, | Influential
Incheon LH Block 15 Area 29 21 23 73
Uijeongbu-si, Uijeongbu-Minrak 2,
Gyeonggi-do Yangjimauel Block 10 27 24 26 7
Cheonan-si, Cheonan-Baekseok, 25 30 29 g4
Chungcheongnam-do Happyhouse Non-
Chuncheon-si Chuncheon-Geodu 2 Station-
1 ’ ’ 2 2 2
Loca Gangwon-do Happyhpuse Influential ? 30 3 8
-si - Area
Iksan-si, Iksan-Inhwa, 21 30 o 75
Jeollabuk-do Happyhouse
Total 228 252 222 702
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<Table 2> Demography of samples
Classification Sample size Percentage
Gender Male 280 39.9
Female 422 60.1
20~24 88 125
Age 2529 345 49.1
30-34 240 342
35-39 29 4.1
Young professionals 228 325
Resident type Newlyweds 252 359
Students 222 31.6
1 422 60.1
Family size 2 153 21.8
3+ 127 18.1
Owned 446 63.6
Private cars owned or Not
Not owned 256 36.4
2) el FIMoE 0|8 ol 24
SHEA] 107 A E FHFaet T8 T i o] 8IS AW HEYTH<Table 3>). B FHFF29}
T & W oSN BF FLED o =T "L FH5LE 155300, 3 G o] SAIZEE 181
oItk v Fdols A7 1413], 9 T 1793 &Ik

<Table 3> Means of car-sharing usage

Mean
Variable
Weekday Weekend
Trip demand per person 1.47 1.41
Usage time per trip(min) 181.3 179.3

3 TS TXY ol 0l o3 B4
Aol BYas T F B o §AIZke] FEFEY BAME Aol7t EASIEA AFIAAT BHE
ANOVA A& BEHU0H, AFAZL Sheffe AFS ASHAT DA Folg aofslyl F=adz
SR FY5Ast 5 F Bt o §AANA 2 Aol B BT ¥FEHo] FEA ¥} Al of
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4>)3} FY(<Table 5>) EF ztol7} =451t

<Table 4> ANOVA and post-hoc tests for trip demand by the residence (weekday)

Residence N | Mean | Std.Dev. df F Sig. Homogeneous subsets after Post-hoc tests
Seoul-Oryu 77 | 1.09 289 Subset for a=0.05
Residence N
Osan-Segyo 81 | 1.06 242 1 2 3
Goyang-Samsong | 46 | 139 | 714 Uljeongbu-Minrak 2 | 77 | 1.00
Osan-Segyo 81 | 1.06
Uijeongbu-Minrak 2 | 77 | 1.00 .000 Between Seoul-Oryu 77 | 1.09 109
Incheon-Seochang | 73 | 126 | .442 groups = 8 Incheon-Seochang | 73 | 1.26 1.26
Within groups | 44.203 | .000
Daegu-Technopolice | 80 | 1.78 | 551 = 666 Goyang-Samsong | 46 1.39
Chuncheon-Geodu 2| 82 | 1.82 | 591 | Total = 674 Dacgu-Technopolice | 80 Lol
Chuncheon-Geodu 2 | 82 1.82
Cheonan-Baekseok | 84 | 1.86 541 Iksan-Inhwa 7 185
Iksan-Inhwa 75| 185 11 Cheonan-Baekseok | 84 1.86
Total 675! 1.47 607 p-value 258 | 998 | .098

<Table 5> ANOVA and post-hoc tests for trip demand by the residence (weekend)

Residence N | Mean | Std.Dev. df F Sig. Homogeneous subsets after Post-hoc tests

Seoul-Oryu 77 | 1.08 270 Subset for a=0.05
Residence N

Osan-Segyo 791101 | .113 1 2 3

Osan-Segyo 79 | 1.01
Uijeongbu-Minrak 2 | 76 | 1.01

Goyang-Samsong | 48 | 1.15 357

Uijeongbu-Minrak 2 | 76 | 1.01 115

Between Seoul-Oryu 77 | 1.08
Incheon-Seochang | 73 | 138 | .517 groups = 8 Goyang-Samsong | 48 | 1.15
Within groups | 35.794 | .000
Daegu-Technopolice | 80 | 146 | .550 - 665 Incheon-Seochang | 73 1.38
Chuncheon-Geodu 2 | 82 | 1.62 513 Total = 673 Daegu-Technopolice | 80 1.46
Iksan-Inhwa 75 1.61 | 1.61
Cheonan-Baekseok | 84 | 1.77 523 Chuncheon-Geodu 2| 82 162 | 162
Iksan-Inhwa 75 | 1.61 543 Cheonan-Baekseok | 84 1.77

Total 674| 1.36 510 p-value .897 | 746 | .189
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<Table 6> ANOVA and post-hoc tests for usage time per trip(min) by the residence (weekday)

Residence N | Mean | Std.Dev. df F Sig. Homogeneous subsets after Post-hoc tests
Seoul-Oryu 83 | 79.88 | 89.094 Subset for a=0.05
Residence N
Osan-Segyo 80 | 63.38 | 43.718 1 2 3
Incheon-Seochan 101 | 54.85
Goyang-Samsong | 55 | 313.47 | 238.665 Cleon-Seochang
Uijeongbu-Minrak 2 | 77 | 62.14
Uijeongbu-Minrak 2 | 77 | 62.14 | 43.554 Between Osan-Segyo 20 | 63.38
Incheon-Seochang | 101 | 54.85 | 31.293 | groups =38 Seoul-Oryu 83 |79.88
Within groups | 48.994 | .000
Daegu-Technopolice | 117 | 240.26 | 143.199 - 907 Cheonan-Backseok | 149 22691
Chuncheon-Geodu 2 | 133 | 265.86 | 183.200 Total = 915 Daegu-Technopolice | 117 240.26(240.26
Iksan-Inhwa 121 247.69(247.69
Ch -Baekseok | 149 | 226.91 | 158.370
conan-Fackseo Chuncheon-Geodu 2 | 133 265.86/265.86
Iksan-Inhwa 121 | 247.69 | 170.596 Goyang-Samsong | 55 313.47
Total 916 | 181.79 | 168.469 p-value 993 | 896 | .133
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<Table 7> ANOVA and post-hoc tests for usage time per trip(min) by the residence (weekend)

Residence N | Mean | Std.Dev. df F Sig. Homogeneous subsets after Post-hoc tests
Seoul—Oryu 84 | 72.98 116.151 Subset for a=0.05
Residence N
Osan-Segyo 86 | 4145 | 29.534 1 2
Osan-S 86 | 4145
Goyang-Samsong | 64 | 263.05 | 230.642 S ICEYO
Incheon-Seochang 92 | 51.14
Uijeongbu-Minrak 2 | 77 | 53.25 | 64.796 Between Uijeongbu-Minrak 2 | 77 | 5325
Incheon-Seochang | 92 | 51.14 | 23.837 groups = 8 Seoul-Oryu 84 | 72.98
Within groups | 35.363 | .000
Daegu-Technopolice | 142 | 266.73 | 215.011 - 980 Iksan-Inhwa 139 243.06
Chuncheon-Geodu 2 | 149| 26441 | 220139 | To@l = 988 Cheonan-Backseok | 156 25581
Goyang-Samsong 64 263.05
Cheonan-Baekseok | 156 | 255.81 | 212.934 Chuncheon-Geodu 2 | 149 26441
Iksan-Inhwa 139 243.06 | 220.023 Daegu-Technopolice | 142 266.73
A 989 188.37 | 205.304 p-value 993 .999
2. 702 01852 M2l &1 B4

THA R e ol &8 M A3 w42 9 229 JHAOE ol 8o R WY EAE weth st
ATk WA H()~A3)e] DAE AH ADHE FF 28 dFE S oM, A@E T A FHA o
FAF 28 HFMax_Cans EZ3GE F FITF2(Tonl_ )T H(5)E AH&stior, 19 & T
AA FRr ootk viAEto g FHAold A% 1 B T8 AP AARR)S H(O)& A8Et e

l

sttt
1) AIZICHE FHMo{E Sdre 24

Y 989 AT F 9165 WL ol&3ta] THF o] &rae ARt FEE 43T <Table 8>2}
<Table 9>= WA Hd3 FAo| AHE o] &+ (HA71HE Uehd Zlolth L 3¢ o] &8+

TFHOZ 8-10A] Alolol 87 HAFHAG. =@ A BA|e] F9 oA o]&Fa7) AFH= H
FS At AL-0F, eak-An, oFR-meh D}XH 739 AA BP9 50% ool 6124 Ato] 9
7o) JFEHAT W, 1FAET Q-4 A o] 8587} 8-124] Abolo] FFEE 2|7t it

HSEUQ FH-AF2, Aekwa oakqlste) 7§T 8~10A] o]&F 829 FFo] HASATL 14-164 ]
Alztol e} 1822419 A A= 10% )2 & a7} EAIsIA o] 37] @A 4% 23|17 1822
Al Atole] o] 84871 EF TR0l HlE] FEAA E=UT

HEEd 5 O-EasZg s 39 289 14y AWM F9-9b nish 2ol
18-204] Atele] 87t i -H A Zgx BA Y 8 EX F HFo] /M4 %9&1:}(21 8%). 12|l 16-184
Arole] =8 YA =dTh

FUo A HY 7B PH L FAeA T2 8~10A10] FEFHY o] 8587} 10~ 1242 o] F
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<Table 8> Time distribution of car-sharing demand(@-hour interval) by the residence(weekday)

Unit: Frequency and % in parenthesis

Car-sharing demand by time slots (2-hour interval)
04-06 | 06-08 08-10 10-12 12-14 14-16 16-18 18-20 20-22 | 2224
Seoul-Oryu 000.0) | 15(17.9) | 1922.6) | 15(17.9) | 11(13.1) | 9(10.7) 5(6.0) 9(10.7) 1(1.2) | 0(0.0)
Osan-Segyo 0(0.0) | 23(26.7) | 23(26.7) | 15(17.4) | 6(7.0) 8(9.3) 4(4.7) 6(7.0) 1(1.2) | 0(0.0)
Uijeongbu-Minrak 2 | 2(2.6) | 16(20.8) | 19(24.7) | 18(23.4) | 9(11.7) 709.1) 33.9) 2(2.6) 1(1.3) | 0(0.0)
Goyang-Samsong | 0(0.0) | 1(1.6) | 25(39.1) | 13(20.3) | 7(10.9) 34.7) 347 | 11(17.2) | 1(1.6) | 0(0.0)
Incheon-Seochang | 0(0.0) | 5(54) | 24(26.1) | 30(32.6) | 4(4.3) 5(5.4) 6(6.5) | 16(17.4) | 1(1.1) | 1(L.1)
Daegu-Technopolice | 2(1.4) | 16(11.3) | 27(19.0) | 23(16.2) | 5(3.5) 11(7.7) | 16(11.3) | 31(21.8) | 11(7.7) | 0(0.0)
Chuncheon-Geodu 2 | 0(0.0) | 15(10.1) | 33(22.1) | 23(154) | 8(5.4) | 16(10.7) | 12(8.1) | 23(15.4) | 19(12.8) | 0(0.0)
Cheonan-Baekseok | 0(0.0) | 16(10.3) | 43(27.6) | 15(9.6) 8(5.1) | 21(13.5) | 11(7.1) | 21(13.5) | 20(12.8) | 1(0.6)
Tksan-Inhwa 000.0) | 9(6.5) | 35(252) | 15(10.8) | 7(5.0) | 20(14.4) | 16(11.5) | 14(10.1) | 23(16.5) | 0(0.0)
Total 4(0.4) | 116(11.7) | 248(25.1) | 167(16.9) | 65(6.6) | 100(10.1) | 76(7.7) | 133(13.4) | 78(7.9) | 2(0.2)

Residence

<Table 9> Time distribution of car-sharing demand(2-hour interval) by the residence(weekend)

Unit: Frequency and % in parenthesis

Car-sharing demand by time slots (2-hour interval)
Residence
04-06 | 06-08 08-10 10-12 12-14 14-16 16-18 18-20 20-22 | 2224

Seoul-Oryu - 11(133) | 7(84) | 21(25.3) | 14(16.9) | 15(18.1) | 9(10.8) 6(7.2) 0(0.0)
Osan-Segyo - 5(6.3) 6(7.5) 18(22.5) | 21(26.3) | 14(17.5) | 10(12.5) | 6(7.5) 0(0.0)
Uijeongbu-Minrak 2| - 5(6.5) 70.1) | 22(28.6) | 17(22.1) | 15(19.5) | 6(7.8) 5(6.5) 0(0.0)
Goyang-Samsong - 2(3.6) 14(25.5) | 16(29.1) | 8(14.5) 2(3.6) 7(12.7) 50.1) 1(1.8)
Incheon-Seochang - 1(1.0) 15(14.9) | 32(31.7) | 17(16.8) | 18(17.8) | 8(7.9) 9(8.9) 1(1.0)
Daegu-Technopolice | - 0(0.0) 9(7.7) | 25(21.4) | 22(18.8) | 18(15.4) | 11(94) | 23(19.7) | 9(7.7)
Chuncheon-Geodu 2| - 1(0.8) 18(13.5) | 43(323) | 3(2.3) | 22(16.5) | 13(9.8) | 14(10.5) | 19(14.3)
Cheonan-Baekseok - 1(0.7) 19(12.8) | 38(25.5) | 10(6.7) | 19(12.8) | 31(20.8) | 18(12.1) | 13(8.7)
Tksan-Inhwa - 1(0.8) 10(8.3) | 40(33.1) | 6(5.0) 19(15.7) | 13(10.7) | 15(12.4) | 17(14.0)
Total - 27(2.9) | 105(11.5) | 255(27.8) | 118(12.9) | 142(15.5) | 108(11.8) | 101(11.0) | 60(6.6)

2) SSTECIX| H FiMo{E

<Fig. 3>>3 <Fig. 4> 27t HAdF FLO| A thod 9} whdo] 73 AHAIhE Y+ HE HoAF
I gtk BAL @R o]FojFon o]&4a7) fle ARt AASHA stk 2 Ao ARE
T4 5P (C)e HNAMAX Car)= 19 Al 7MY A Q& digrolt)

A e <Fig 49 AHAZENE dE AWstH o 2t <Table 10>9] AH-AF
(Incheon-Seochang) TR 8] A|ZFoE 2} T o (Hire)9} &3 A% tl5~(On Service), BF'd 4 Return)E LHE}
Wi ok At E dojd xeke 25 Mulx o2 ddsta, Azt vhds Zeke] = g2 A
el Al AzhsheE Al 0= AIIHE Al Fol 2bFe] 5 AT @ 12-A7] -9 06-0841%F
ol sth7} thed=E o, &3 5 Ao & JA stiolth @ 08-10A1Ztthell= 24ti7} the EHo] & &3
F A=Y e 29tiolH, o] T AlZithel] 217t R EAT @) 10-12A1 el & o) ATt &3 =

% rkz

Vol.19 No.5 (2020. 10) The Journal of The Korea Institute of Intelligent Transport Systems 129



olfE SSFEe HAS T 0 0|82 =4

 29tfol A WhgE 2 4= 21Tl & 2dshe] 8Tloll A ARk, & AlZkdlol 307t T o] & &3 2
= 38u7F HASh AU Mul2 9 2 dlg S5 Hdlgkel ©A FHAY A Hd &8 U4
(MAX_Can)o|th. Q1H-A% &x9] A% 10-124] AHe) 38ti7F Hl 4£8 tigro|th

<Table 10> Numbers of Car-sharing cars on service by time slots (Incheon-Seochang)

Time slots (2-hour interval)

Residence | Categories

Hire 0

Incheon-

| feum o EDE D E

<Fig. 3>>¥ <Fig. 4>¢] I E AW RH, Hd7 L BAQle] HlFEd &3 dX (@A Al FG)olA
FHe1] Q8 AT g4t o, o5 AR HARHAHoE FUMHE & 4 Aok HIFEAdd &3 @
o] A% 2% Azttjol] FHMolY o] &art ity aEa v 3.1 3ol A BlFEd ©R o 53 3
Bt o] &AITo] 226~265(H )2 11 Ao ® BAEHJT o] F adlo] Ao Agate] A gk
28 g7t ALH R Fedte AT :

W, S XS TR A (F2A 2 54 Al FFe 24 8104, Lol 10~124]90
Ta7F 7P Bt A Yol AEFS BATh o] AeddE BY| AS ngAakET A (EA
AQ)ye g2 Nd7 25 02 AFE 2t 1Y ﬁ%ﬂr A ML d8 A HuAo| 10- 12/\] 4
SoA AR & 2 FolEU, 2% 18204 THA A }E 7ol A ol F @A <]
UG o] & art EAsta, AWHE A =271 8-10419F 10-12412] F Aol F535997] W&
oh 3 IS A 23 E FH 2t AEH SR 24 ARG AL 1A %83

o]-&AI1Zke] 3002 (B E =A YEhtr] WEolth

Frequency
920

80

,”\

04~06 06~08 08~10 10~12 12~14 14~16 16~18 18~20 20~22 22~24

Time slot
—Osan-Segyo Seoul-Oryu —Goyang-Samsong Ujjeongbu-Minrak 2 Daegu-Technopolice
——Incheon-Seochang =—Chuncheon-Geodu 2 =——Cheonan-Baekseok lksan-Inhwa

<Fig. 3> Car-sharing cars on service by time slots and the residence (weekday)
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<Fig. 4> Car-sharing cars on service by time slots and the residence (weekend)
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<Table 11> Efficiency analysis of car-sharing by the residence (Weekday)

Weekday
. Total —shari i i
Regional ' 1 Responded Sy Car shan.ng Trips generated Tl’lpS. per
Residence Sample samples . cars required for a day | car-sharing car
category : cars required
size for weekday (Max_Car) per person (Total_H) (RoR)
N) B (cars/person) |  (trips/day) (trips/car)
Seoul-Oryu 77 77 25 0.3 84 34
Gl Osan-Segyo 81 81 32 0.4 86 2.7
(Capital region) | Uijeongbu-Minrak 2 | 77 77 22 0.3 77 35
Incheon-Seochang 73 73 28 04 92 33
Daegu-Technopolice 80 80 66 0.8 142 22
G2 | ChuncheonGeodu 2 | 2 82 70 09 149 2.1
regicn) Cheonan-Baekseok 84 84 73 0.9 156 2.1
Iksan-Inhwa 75 75 67 0.9 139 2.1
G3
(Capital region | Goyang-Samsong 73 46 35 0.8 64 1.8
-outer)
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<Table 12> Efficiency analysis of car-sharing by the residence (Weekend)

Weekend
. Trips .
. Total _sharin
Regional Resid Sampl Responded Car-sharing Car-s . - generated for a Tnps‘ pet
categoty esidence ample samples T cars required i car-sharing car
size for weekend per person (RoR)
™) Max_Car) | rsjperson) | (LoD (trips/car)
P (trips/day) P
Seoul-Oryu 77 71 21 0.3 83 4.0
Gl Osan-Segyo 81 79 22 0.3 80 3.6
(Capital region) | Uijeongbu-Minrak 2 | 77 76 26 0.3 77 30
Incheon-Seochang 73 73 27 0.4 101 37
Daegu-Technopolice 80 80 56 0.7 117 2.1
G2 .| Chuncheon-Geodu 2 | 82 82 66 08 133 20
region) Cheonan-Baekseok 84 84 70 0.8 149 2.1
Iksan-Inhwa 75 75 61 0.8 121 20
G3
(Capital region | Goyang-Samsong 73 48 33 0.7 55 1.7
-outer)
Aelatdeh. BAANE Aahr] Mol <Table 11>3} <Table 12>0l4] HA| &5} SHA +5 WA 447
B, RRel Aool WA RS ST ) MEHAT, THAES] AS EE 45 73, Y F
Uol SGA S A7 46T 48H O Aol7k U AL & 4 AUtk ol 1 AE HEE FAR F
Aol g AT L o) FHAL BAW, GE FEFAVAL o] HYS} FY BF AA0IFL o

<Fig. 5>9] a, b, ¢, d& <Table 11>3} <Tablel2>9] 7hA|1E A}&F A8 g (Max_Car), 1919 7H015 2t
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<Fig. 5> Comparison of weekday and weekend for efficiency analysis of car-sharing by the residence
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<Fig. 6> Geographical feature of Daegu-Technopolice and Goyang-Samsong
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3.6~80 BFS HEsts Aotk AeA U7ty 49 20143 71FE 94U A @ 153 SPEE 7)F 3%
AE L JATHKOTI, 2014). M&A YE7tROE £ &8 §88 HoAvh A7F T 36~80 SH(T= 7]
D)= Agste o] $&AF o] & Ao ofF & IS It FarlE oHE FE Ut V& AT
ANxE 7S A=F 17 Hd 1689 S84 A EZ7} Qlvka Eatal QlthKim et al, 2015). 191F
83} 0] 83157 HE 712 19 ¢F 33 A X0 Z(Ahn, 2016), A 2 117} 50 B3 AEE iAok
I S Aok W B AFoA s Ao dx 7 A 1071 85 ¢S AT 4 o 16 FEolth
TFEAGHH HIFEAG2)Y Ao)HL FHAoE o] & A&A B HEsdth FEHANA AF T A
g FdFo] =2 v vFEdd s Wokth o= | E?J(GZ) YJFRIEC] o] Al ZAIZE o] 8317 o
wolth. o] &ATte] FHAlolE o] & &l A& e HF oﬂ &l JAAT g4t A}ali 5
3 WA & F Utk LEAES o] FAT(E Y 461, é‘”)@r 1913 B34 0(148 53, HY) =5
SAGHY A 7R 28y T8 F o] SAZH313E, 4?4_)01 1 TFEAG2) &3 *E"FMW
Hoh o Aoy 283 A 7 58 A e P W 1.8 S EIE 365 H)oliTh
S8 Al 23 SR = FEHGAERE 199 7H01F AFFo] 0.5~08t Ax B R3S, o= 7t
Aoy A= 17h 583 1320 AEE Ay & 4 Jok vle=de] 199 233 199 njge 2
= 701 o] 1Y ANEFFe} HIS3HA 9 2 & Atk orjolt)h a8y o] A2 £ AFolA FHAE o]
SHI &S A k7] Wil YA se Adoln, o] gl &S T gt Zlojg Ahdt
FH R & BlFEAY FETH Fashe 2 2A2HA JA2E HaUt ok vieEAY A5 i
T 1 FEOE AFE AFsort AA| o] &8 E FFAL F Q7] WEolth ol duHA T 54 o
FEHE 9% FHA Y Aol AWdte FEHR0 EAY Aotk A7 o] &l tigh oFo] EuH HFEd
N FeTHEA Y FHAE AAFE %ﬁé}t— Zol M $EAE /T ARE Z FUYo] FHA &
& Aolghs AL YERa Yok 8o ilow—t— NFas 5 02 a5t B JO] HAjH o2
Zasdtths oujoltt ¥ FEH A= @_xﬂ ko] 7 Zlo
A 1530 Tl BE Mo 1t B 30 xS
9] o).
Mol o] $&at TS tASE d&S T3] FH3] HeiAe LS doA] BohAlg] 714
g ol&ra ZMIE FTAARL &9 a&o] Fasith F, Aol e a7t drht E4kE =71} o]
og

BA|Zko] 7hedk g2 Ao 7}/‘1101%‘«1 +YEE Fasth B4 AU Fart AFHE M=

B2 o] Hastky, Ut JFHe AAE ALt E80] Horuz A axrl golx= Aolth

B AFoA BXol F5FHH 2ol B o|8AE AT FMMAE An|2e] A A"l i 87t

EA Aol JFd A9 F8o B3] 9 AA A dids souA =y vks Eg% Fojzlc},

olgd 8 £ NS FEIL AU ZEHQ o) &-E HElAE B TR AFS AFE AR
g}

TS ol &3t fFEdhe Aol %ﬂ@ii <88}t

2. oio| 8l U &% HTIA|

B ATE 0) YRFYEAT HYHe] B 2AE 53 Al ol §ras FYYA BT B4
ek 2 A4 gl 285 AL A YRFGeA ] Akt Y7

28 345, o8 Mo BaF sy APl TS NG Bt 9
A A AT TRE A, A B A 8D 9 LAY DK Aok

-
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2 A7 7|2 WAz FEFHY dFUe AT G5 YA (Two-way) 7HAI01R Au| =S 7HG8H. ol
2 s 2oy 59 ras Hﬂxﬂ }0511’/}. A 7Ho1 ol A ¢ e AT THras A%
AL Fhtel e FAVE 2ATT FFoll 2EIS 13 JH0" o] 85 E FAsoF Ik, 2AF O]
FA7E 5 EAI ool AR7bE e avt vk 2L EASE 9oy 4t § A9 wES
of wet o]-§r82] el 2ol7}t & Zolet Agtd.

B ATl E 7R o] 8HlgS nHsA X o] & dRelA = AR o] 8T A5 THOY
ojgHgo] & FHoz Agd Zolty. 1Y hFuT o] &R & FHAoF o]§n &3} W& vlast
of A Aojth. 74MoE o] &H & HTnES T LA A77F Basin.

FFdEoly tit-H A Z Y~ BAAY FEAY HFEA 22 FEE FRAA HEsiA ¢ @A
Eo] ZAFAT o] E HAE FEAGHT MFEHG2) 150 £3F 9B EAL HEF o7 FTH3}
I Aok a2y B AFddAE FEAG, HIFEEG2), TEE d(G3) 5o Aol7t dld ©Ao] ofd
402 ) BAs=A BESHA FHEIA ETh et do g A9H ato] mE ©AE AolE AW
g

& aglel ol FHL £ AT a9 Uz Bt ol
PAuteE B APE JdAFE @A) APl WA FAL 2N, ofF AT Al A ol
Ao Aol BRT Ao o3t 27] AFolch WerA ol 520 tF welsk Y21 AT, Fao) H
TEl% S8 34 RRE otk IEE B4 FUTE FUFEAAN BE
7, A9 58, 224, ATRE B D o8 £S5 43S AYT 82 2o B A5
2212 P AACIY olg4n 4 Y ATE FaF AT A7 2 2
o= Yzkwt,
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