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Abstract

In this paper, it shows optimal inventory level of bicycle sharing service terminal by maintaining the
lowest costs. As the interest to environment and exhaustion of resource increases globally, investment to
sustainable transportation increases around advanced countries and interest to efficient transportation,
managing and consuming of vehicle increases also. Vehicle sharing service is a model of rental car where
customer rent cars for short periods of time often by the hour and its users are increasing for the reason
that it is more convenient than car rent. In addition, bicycle sharing service is one of the major parts in

vehicle sharing program and many of country are already managing it. This paper proposes optimal
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inventory levels of vehicle sharing service's terminal by using simulation calculating operation costs of

vehicle sharing service.
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Fig. 1. Nubija bicycle sharing service
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Table 1. Simulation result considering S-s
C=15 C=20 C=25
=9 (S,s) FAREHIE (S,s) FAREIZ (S,s) FAREHIZ
1 (9,4) 28732.21 (14,7) 30121.68 (21,12) 30327.07
2 (10,5) 28798.84 (13,7) 30162.22 (20,11) 30384.34
3 (10,4) 29453.67 (14,8) 30175.37 (20,12) 30411.12
4 (8,3) 29943.11 (13,6) 30227.81 (19,11) 30453.41
5 (6,2) 30019.37 (12,6) 30246.45 (19,10) 30461.07
6 (11,4) 30101.48 (15,9) 30254.21 (18,10) 30515.51
7 (11,5) 30119.26 (15,8) 30283.37 (17,9) 30584.36
8 9,3 30145.61 (16,10) 30311.04 (16,9) 30624.42
9 (7,3) 30159.78 (15,7) 30341.84 (20,10) 30699.01
10 (12,6) 30218.51 (14,6) 30377.61 (18,9) 30724.67
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Table 2. S-s level considering replenishment cost(r)

r=1000 r=2000 r=3000
=2 (S,s) FAREHIZ (S,s) FA2EHIZ (S,s) FAREHIE
1 (9,4) 28732.21 (9,4) 38021.45 (10,5) 44211.27
2 (10,5) 28798.84 (10,5) 38784.21 (9,4) 44732.25
3 (10,4) 29453.67 (11,4 39511.53 (11,4) 45122.84
4 (8,3) 29943.11 (10,4) 40822.71 (6,2) 45564431
5 (6,2) 30019.37 (8,3) 41751.43 (8,3 46002.47
6 (11,4) 30101.48 (6,2) 41997.04 (10,4) 46377.63
7 (11,5) 30119.26 (9,3 42679.35 (9,3 46842.17
8 (9,3) 30145.61 (12,5) 43221.64 (12.5) 47432.51
9 (7,3) 30159.78 (12,6) 43229.71 (11,4) 48002.16
10 (12,6) 30218.51 (7,3) 44001.34 (7,3) 48655.48
B 3. ZZEE| 25t &4HIE(h)ol| e S-s Bsi2Hn=30)
Table 3. S-s level considering loss cost(h)
h=1000 h=2000 h=3000
=2 (S,s) FAREHIZ (S8) FA2EHIZ (S,s) FAREHIE
1 (9,4) 28732.21 (10,5) 34221.74 (9.4) 38411.17
2 (10,5) 28798.84 (9,4) 34980.24 (10,5) 38941.28
3 (10,4) 29453.67 (8,3) 35400.11 (6,2) 39452.61
4 (8,3 29943.11 (10,4) 35990.42 (8,3 39744.26
5 (6,2) 30019.37 (6,2) 36721.31 (10,4) 40152.84
6 (11,4) 30101.48 9,3 36905.71 (9,3) 40231.16
7 (11,5) 30119.26 (11,5) 37400.19 (11,5) 40311.67
8 (9,3) 30145.61 (11,4) 37881.45 (12,6) 40400.11
9 (7,3) 30159.78 (12,6) 38210.81 (11,4) 40471.48
10 (12,6) 30218.51 (7,3 38747.64 (7,3 40579.13
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Fig. 6 Average total cost considering replenishment and loss cost

VI. Case Study
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Table 4. Homogeneity test result
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Table 5. Case study result of Nubija in Changwon

Terminal Capacity JIES 2| revised S s 2|8

P ni==1ami 26 22 37201.24 15 6 32268.61

ZlshoiE o 20 6 38246.02 14 7 30121.68

stze| & 30 11 39731.22 23 14 36223.81

SHEH 20 12 37994.84 14 7 30121.68

o HIE| oF 17 16 32212.41 12 6 30127.11

T3 30 9 40021.25 23 14 36223.81

SRR QT 20 18 36284.81 14 7 30121.68

x._BHE_'“7‘|E| 20 8 38991.57 14 7 30121.68

IHAPE [HA S 7A 20 3 40001.22 14 7 30121.68

TISHE LA 7 18 3 37454.91 12 6 30127.11

CisckE ojmE 9o 25 18 37154.52 21 12 30327.07

SAOHTIE. HAMFA o 23 17 34825.01 17 9 32517.33

71M9| EAR 20 14 37412.48 14 7 30121.68

X|2sALE| =X|HE 10 8 28104.61 7 3 25419.37

EH“”ZF_%"—.’_' 20 11 38242.84 14 7 30121.68

TlsiME%[nt oF 20 9 38211.72 14 7 30121.68

sl Z=E 25 16 36708.91 21 12 30327.07

AEE sifolmlE 20 17 36551.41 14 7 30121.68
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2 QM| 20 8 38991.57 14 7 30121.68

ZStAER) 26 17 36951.41 15 6 32268.61

HslEsw & 25 8 36004.15 21 12 30327.07

SFEQUR 20 7 38882.01 14 7 30121.68

Tl At 15 9 31006.71 9 4 28732.21

AR 15 12 30966.64 9 4 28732.21

REPIE o HANRE 25 7 35411.76 21 12 30327.07

Al 1,031,025.29 861,754.11
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