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System Background
Computer Wholesaler in Peru seeks to expand to 
interior Junin province since there is the potential 
for higher sales and a growing market
Adding DC’s in the region increases demand since 
removes risk of transportation from Lima for 
clients
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Sources of Uncertainty

Transportation to interior susceptible 
to logistical disruptions due to 
weather and roads
General political and economic issues
How responsive clients will be to DC 
system that minimizes transportation 
risk

Fixed versus Flexible Expansion

Fixed: Establish 1 large DC which 
establishes customer base and 
confidence. Remain with only this DC 
over system 5 year life.
Flexible: After year 1, have one 
time option to establish second, 
smaller DC in a sub region with 
growing potential to the end of 
increasing demand further. 



3

Cost Structure and Assumptions

Only PC’s considered as units sold
Profit/unit = $51
DC Locales are rented or leased
• Leasing Cost/yr=$20,000 for large DC

$5,000 for small DC
• Operating Cost/yr= $80,000 for large DC

$37,500 for small DC

Discount Rate=12%

Two-Stage Decision Analysis: 
Demand Model 

Uniform 
distribution ranges 
assumed over 
system life
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Two-Stage Decision Analysis: 
Fixed vs. Flexible Strategies

Two-Stage refers to years 1 and 2, since first 
DC is established year 1
High, Medium, Low demands classified in 
25:50:25 ratio over the uniform distributions 
each year
27 demand combinations to consider over 2 
years: 9 Fixed, 18 Flexible since Flexible has 
option to expand in year 2
Adding small DC increases demand by 7.5%

Two-Stage Decision Tree: 
Fixed Portion
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Two-Stage Decision Tree: 
Flexible Portion

Two-Stage Analysis Results

Flexible plan is almost the same as 
Fixed. Only better by ~.4%
It was assumed that adding small DC 
increased random demand by 7.5%
Value of option very sensitive to this 
value in this model
Analysis done over 3 years+ may 
show better long term effects of 
option
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Lattice Model

Assumes demand increases exponentially 
year to year 
Lognormal Binomial Distribution for 
demand over 5 years
Parameters
σ=10%
ν=5%
p= 75%

PDF for Lattice
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Lattice Analysis: Fixed Portion
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Lattice Analysis: Flexible Portion

Lattice for Flexible Strategy built by comparing at each node what 
is the best choice given Expected future values

Results of Lattice Analysis
Flexible strategy is only about 1% better than Fixed 
Strategy
As in Two-Stage Analysis, value of option very sensitive to 
%Demand Increase parameter 
Value of Option increases for higher uncertainty scenarios
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Conclusion
Model assumptions matter
• Lattice analysis implies significant assumptions, such as 

demand growing exponentially from year to year
• Stage analysis is less restrictive since one can use whichever 

decision rules and distributions  that apply specifically to the
situation

Value of Option depends on parameters used in this system
• % Demand Increase parameter and Volatility change option 

value

To extend this model to real life application, the true nature 
of demand in the Junin province must be ascertained.
Despite the modeling and application challenges, there 
exists real possibility to incorporate very valuable options.


