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Lecture 3 Outline

The News Vendor Problems
n Single Period Models
n Marginal Analysis
n Optimal Order Qty
n Continuous Demand
n Example: Airline Yield 

Management
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Classification of IMs

Inventory Models are CLASSIFIED by:
n whether the demand for a period is 

known (deterministic or probabilistic)
n the way inventory is reviewed

(continuous or periodic)
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The News Vendor Problem
n Determine q, number 

of newspapers to order.
n Demand is random 

variable, D.  
P(D=d)=pd.

n Cost incurred is c(d,q).  
Over-stocking: excess 
newspapers worthless.  
Understocking: profits 
lost.

What is the type of review
and demand for News 
Vendor Problems?
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Single-Period Decision Models

n Determine order quantity, q
n Demand is random variable, D
n For given (d,q), a cost c(d,q) is incurred
n Assume risk-neutral decision-maker
n Goal: given q,   
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Marginal Analysis

n Often, E(q) convex
n Can compare

E(q+1) and E(q)
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The Optimal Order Quantity
n Let F(q) = P(D ≤ q), the 

cumulative distribution 
function of the demand

n If cu= understocking cost 
and c0= overstocking cost, 
the optimal order quantity, 
q* is the smallest q that 
satisfies:
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Result will be derived in class.
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Continuous Demand

n When the demand is a continuous r.v., the 
optimal order quantity satisfies:

n What if the number of Nimbus 2000’s sold by 
January 1 follows the normal distribution with a 
mean of 200 and a standard deviation of 50?
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Example 2: Airline Yield Mgmt

n Muggle Airlines flies daily 
from ABE to NYC (Muggles
are non-wizarding folks).  
There are 100 seat on the 
plane, and the  discount fare 
(purchased 3 weeks in 
advance) for a seat is $69.  
The regular coach fare is 
$190.

Tue, 4 Sep 2000 IE221: Lecture 3 10

Airline Yield Mgmt continued …
Muggle Airlines estimates 
that the number of full-fare 
passengers who will seek 
tickets for the flight follows a 
normal distribution with 
mean 90 and standard 
deviation 10.  If the airline 
can sell as many discount 
seats as it wants, how many 
should it want to sell?


