
857 Module D    Simulation

radial tires as a result of inventory shortage will incur a backorder cost. Backorders will be filled the day when there is inventory in stock. The costs associated 
with ordering, holding inventory, and backorders are given here. Assuming a beginning inventory of 20 radial tires, conduct a 20-day Monte Carlo simulation 
experiment and compute the total inventory costs for this simulation study.

TABLE D.15: Daily Demand Probability Distribution for Radial Tires

Daily Demand 1 2 3 4 5 6 7 8 9 10

Probability 0.05 0.08 0.12 0.25 0.20 0.15 0.05 0.05 0.03 0.02

TABLE D.16: Lead Time Probability Distribution for Radial Tires

Lead Time (in days) 1 2 3 4

Probability 0.20 0.30 0.40 0.10

Ordering cost per order = $60

Holding cost per unit per day = $2

Backorder cost = $30 per day

Solution:
Using the five basic steps of Monte Carlo Simulation, begin solving this problem by developing cumulative probability distributions and assigning two-digit 
random number intervals for both the demand and lead-time random variables. These results are shown in Tables D.17 and D.18.

TABLE D.17: Cumulative Demand Probability Distribution and Random Number 
Intervals for Radial Tires

Demand for Radial Tires Probability of Demand Cumulative Probability Random Number Interval

1 0.05 0.05 00 to 04

2 0.08 0.13 05 to 12

3 0.12 0.25 13 to 24

4 0.25 0.50 25 to 49

5 0.20 0.70 50 to 69

6 0.15 0.85 70 to 84

7 0.05 0.90 85 to 89

8 0.05 0.95 90 to 94

9 0.03 0.98 95 to 97

10 0.02 1.00 98 to 99

Total 1.00

TABLE D.18: Cumulative Lead Time Probability Distribution and Random Number 
Intervals for Radial Tires

Lead Time Probability Cumulative Probability Random Number Interval

1 0.20 0.20 00 to 19

2 0.30 0.50 20 to 49

3 0.40 0.90 50 to 89

4 0.10 1.00 90 to 99

Total 1.00

Use the random number table in Table D.5 to generate the needed random numbers. To generate the 20 days of simulated demand, begin at the top left-hand 
corner of Table D.5 and go across that row and note the random number and the daily demand that corresponds to that number. Similarly, whenever an order 
is placed, generate the simulated lead times by beginning at the top right-hand corner of Table D.5,going down that column, and noting the random number 
and the lead time that corresponds to that number The results and the entire 20-day simulation process for this inventory problem are presented in Table D.19.


