
Lecture 19 Example (EVPI and VSS for Scheduling Move Start Times) 

 

Problem: The Michigan Theatre schedules its first evening movie at 7pm. The total time for the showing, 

clearing theater, and setup for the next movie is exponentially distributed with a mean of 100 minutes. 

The manager estimates a loss of  $2/minute for the theater sitting idle between movies, and a loss of 

$5/minute that the second movie starts late.  

a) What is the Expected Value of Perfect Information (EVPI)? 

b) What is the Value of the Stochastic Solution (VSS)? 

 

Part (a) EVPI Calculation: 

 

 𝐸𝑉𝑃𝐼 = 𝐸𝜔[5max{0, 𝑍(𝜔) − 𝑥∗} + 2max{0, 𝑥∗ − 𝑍(𝜔)}]    

  − 𝐸𝜔[5max{0, 𝑍(𝜔) − 𝑥(𝜔)} + 2max{0, 𝑥(𝜔) − 𝑍(𝜔)}] 

 

Note that for this particular problem, the 3rd and 4th terms in the EVPI expression are zero since 𝑥(𝜔) =

𝑍(𝜔). Therefore: 

 

𝐸𝑉𝑃𝐼 = 𝐸𝜔[5max{0, 𝑍(𝜔) − 𝑥∗} + 2max{0, 𝑥∗ − 𝑍(𝜔)}]    

 

Evaluate the following two integrals for the first two terms of EVPI equation: 

 

 

Integral 1: 

∫ max⁡{0, 𝑧 − 𝑥}𝜆𝑒−𝜆𝑧𝑑𝑧
∞

0

= ∫ (𝑧 − 𝑥)𝜆𝑒−𝜆𝑧𝑑𝑧
∞

𝑥

= ∫ 𝜆𝑧𝑒−𝜆𝑧𝑑𝑧
∞

𝑥

−∫ 𝜆𝑥𝑒−𝜆𝑧𝑑𝑧
∞

𝑥

 

 

⟹= −𝑧𝑒−𝜆𝑧|𝑥
∞ +∫ 𝑒−𝜆𝑧𝑑𝑧

∞

𝑥
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∞ 
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𝜆
𝑒−𝜆𝑥 − 𝑥𝑒−𝜆𝑥 

=
1

𝜆
𝑒−𝜆𝑥 

 

Reminder (Integration by parts): ∫𝑢𝑑𝑣 =𝑢𝑣 − ∫𝑣𝑑𝑢, set 𝑢 = 𝑧, 

𝑑𝑣 = 𝜆𝑒−𝜆𝑧𝑑𝑧 



Integral 2: 

∫ max⁡{0, 𝑥 − 𝑧}𝜆𝑒−𝜆𝑧𝑑𝑧
𝑥

0

= ∫ (𝑥 − 𝑧)𝜆𝑒−𝜆𝑧𝑑𝑧
𝑥

0

= ∫ 𝑥𝜆𝑒−𝜆𝑧𝑑𝑧
𝑥
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−∫ 𝑧𝜆𝑒−𝜆𝑧𝑑𝑧
𝑥

0

 

= 𝑥(1 − 𝑒−𝜆𝑧) + 𝑧𝑒−𝜆𝑧|0
𝑥 −∫ 𝑒−𝜆𝑧𝑑𝑧
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Using the above results and the fact that 𝑥∗ = 125.2⁡ is the optimal solution to 1 |𝑎𝑝𝑝𝑡 |(𝑐𝑤∑𝑤𝑗 +

𝑐𝑠∑𝑠𝑗), i.e., the optimal time to schedule for the first movie (see lecture 19 slides) we have: 

 

𝐸𝑉𝑃𝐼 = 5 (100𝑒−
125.2

100 ) + 2(125.2 + 100𝑒−
125.2

100 − 100) = 250.60  

Thus the value of being able to perfectly predict the time needed for the first movie and scheduling that 

amount of time for the movie is $250.60. 

 

Part (b): VSS Calculation 

 

The Michigan Theatre mean value problem is: 

min⁡{5max{0, 𝐸𝜔[𝑍(𝜔)] − 𝑥} + 2max(0, 𝑥 − 𝐸𝜔[𝑍(𝜔)]}} 

Obviously 𝑥𝑚𝑣 = 𝐸𝜔[𝑍] = 100 will minimize the objective. Thus, the equation for VSS is  

 𝑉𝑆𝑆 = 𝐸𝜔[5max{0, 𝑍 − 𝑥𝑚𝑣} + 2max{0, 𝑥𝑚𝑣 − 𝑍}]  −   𝐸𝜔[5max{0, 𝑍 − 𝑥∗} + 2max{0, 𝑥∗ − 𝑍}]         

         = 5(100𝑒−
100

100) + 2 (100 + 100𝑒−
100

100 − 100) 

         = 257.3-250.60 

         = 6.91 

  

 Therefore the value of solving 1 |𝑎𝑝𝑝𝑡 |(𝑐𝑤∑𝑤𝑗 + 𝑐𝑠∑𝑠𝑗) and using the optimal solution results in $6.91 

of savings compared to solving (the much easier) mean value problem.  

 

 


