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INTRODUCTION SIMULATION MODEL

Functions

planned_omega || Planned FLM Withdraw Reduction Rate
planned_gama || Planned FLM Deposit Reduction Rate
unplanned_omega || Unplanned FIM Withdraw Reduction Rate
unplanned_gama || Unplanned FIM Deposit Reduction Rate
planned_theta || Probability of Planned FLM {Also External)
unplanned_theta || Probability of Unplanned FLM (Also External)
beta || From Failure to Midnight Reduction Rate {(withdraw. deposit)
delta || Deposit until Failure Rate
mean || Mean of the Sample (withdraw, deposit)

std || Standard Deviation of the Sample (withdraw, deposit)
service level orz || to know Z-Score

v

Withdraw= random_normal_dist{mean, std)
Deposit = random_normal_ dist{mean, std)

Feedback on progress

Is Waiting FLM(t)

External Variables

1: current day
K : number of days simulated
flms[K]. replenishments[K]: arrays of booleans
Y1 : Load amount for normal days
Yz2: Load amount for weekends
initial_load = Y1
demand lost=o
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An area that has |
drawn the attention
of research
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next_day_std = sqri(((not_planned_theta(z) * not_planned_omega) + (planned_theta(1) ¥ planned_omega) + (1 - planned_theta(1) - not_planned_theta(z) ))) * std

withdraw_balance< next_day_mean + (z * next_day_std

Applications for
i nve nto ry SySte m S A=l 0 = LCie random_normal_dist(mean, std) : Generates a random number

from the normal population with given mean and standard deviation.

load= 11 ]
K / random_probability(min = 0, max = 1): Generates a random float befwreen
min and max. Default is o and 1.

Determining Optimal

model amount of Reduced Costs Taking balances from previous day

specifications cash

PROBLEM SPECIFICATION Determining reduction parameters

Load | Withdrw Resst | Deposit Resst | Withdmw Cycla | Deposit Cycle

0 1160 136420 Generating withdraw and deposit demands
ro [ 1 [ 5&.‘-44:-[13.‘-1451:- 0 0 0 0 116420 323680
r
2 1 52020| 47500 15:42 UNPLANNED FLM (1) 0 0 0 323680 64400 47500
E 1 58420 E2120|08:51 PLANNED FLM (2) 0 0 0 47500 5080 82120
r
1 Toge0 | 141065 1 100000 5080 82120 20310 141065 - - - -
. First Line Maintenance and replenishment
E 1 81180 36360 S 1 360000 20310 141065 278820 36360
s 0 70040 34145 |11:20 PLANNED FLM (4) 0 0 0 36360 208780 34145
ik 0 425500 65180 0 0 0 0 166230 00335
i 1 51040 [ 101515 0 0 0 00335 114200 101515
I [ ] [ ] [ ] [ ]
. N G ) ) ; A Demand realization and deciding requests
F 10 1 83870 107415 |02:31 PLANNED FLM (6) 1 100000 47720 162855 16130 107415
Y 1 o7010[ 00035 1 100000 16130 0 2000 206450
r
12 1 o0880| 110210 1 360000 2000 206450 260120 116210
F [ 4 | F
13 0 122070| 40000 |09:38 UNPLANNED FLM (T) 0 0 0 110210 147050 40000
ST [ 0 [ -Ej."li:-[ 48360 00:55 UNPLANNED FLM (8) 0 0 0 40000 81330 48360 CONCLUSIONS
r
15 1 81380| 122335 |16:23 UNPLANNED FLM (2) 1 100000 21330 48360 18620 122335
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Attractive method

‘ Upper bound for the deposit balance

Handles complex problems

‘ Lower bound for the withdraw balance

Improvements on costs

‘ How much money to load ?

Open to further research

‘ Expected to minimize the total cost



