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Auxiliar de Repaso 

Pregunta 1 

 

Fashionables is a franchisee of The Limited, the well-known retailer of fashionable 

clothing. Prior to the winter season, The Limited offers Fashionables the choice of five 

different colors of a particular sweater design. The sweaters are knit overseas by hand, 

and because of the leadtimes involved, Fashionables will need to order its assortment in 

advance of the selling season. As per the contracting terms offered by The Limited, 

Fashionables will also not be able to cancel, modify or reorder sweaters during the 

selling season. Demand for each color during the season is Normally distributed with a 

mean of 500 and a standard deviation of 200. Further, you may assume that the 

demands for each sweater are independent of those for a different color. 

The Limited offers the sweaters to Fashionables at the wholesale price of $40 per 

sweater, and Fashionables plans to sell each sweater at the retail price of $70 per unit. 

The Limited delivers orders placed by Fashionables in truckloads at a cost of $2,000 per 

truckload. The transportation cost of $2,000 is borne by Fashionables. Assume unless 

otherwise specified that all the sweaters ordered by Fashionables will fit into one 

truckload. Also assume that all other associated costs, such as unpacking and handling, 

are negligible.  

The Limited does not accept any returns of unsold inventory. However, Fashionables 

can sell all of the unsold sweaters at the end of the season at the fire-sale prices of $20 

each.  

a) How many units of each sweater-type should Fashionables order to maximize its 

expected profit?   

b) If Fashionables wishes to ensure a 97.5% in-stock probability, what should its 

order quantity be for each type of sweater? 

c) If Fashionables wishes to ensure a 97.5% fill rate, what should its order quantity 

be for each type of sweater? 

 

For the next three parts (d – e) assume Fashionables’ orders 725 of each sweater.  

d) What is Fashionables’ expected profit?  

e) What is Fashionables’ expected fill rate for each sweater?  

f) What is the stockout probability for each sweater? 

g) Now suppose that The Limited announces that the unit of truckload capacity is 

2500 total units of sweaters. If Fashionables orders more than 2500 units in total 

(actually, from 2501 to 5,000 units in total), it will have to pay for two 

truckloads. What now is Fashionable’s optimal order quantity for each sweater? 
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Respuesta: 

 

Q 9.4 

a) Use Exhibit 9.6. The underage cost is 304070uC and the overage cost 

is 202040oC .  The critical ratio is 6.050/30)/( uou CCC .  

From the Standard Normal Distribution Function Table, 5987.0)25.0(

and 6026.0)26.0( , so we choose 26.0z .  Convert that z-statistic into 

an order quantity 55220026.0500zQ .  Note that the cost 

of a truckload has no impact on the profit maximizing order quantity. 

b) Use Exhibit 9.11. We need to find the z in the Standard Normal Distribution 

Function Table such that 9750.0)(z  because )(z is the in-stock 

probability. We see that 9750.0)96.1( , so we choose 96.1z .  Convert 

to 89220096.1500zQ . 

c) Use Exhibit 9.10. We first find our target lost sales with the equation 

0625.01()/()( rate) FillzL .  We see in the Standard Normal 

Loss Function Table that 0634.0)14.1(L and 0621.0)15.1(L , so we use 

the round up rule to choose the higher z, z = 1.15.  Now convert to Q: 

73020015.1500Q . 

d) If 725 units are ordered, then the corresponding z-statistic is 

13.1200/)500725(/Qz .  We need to evaluate lost sales, 

expected sales and expected left over inventory before we can evaluate the 

expected profit.  Expected lost sales with the Standard Normal is obtained 

from the Standard Normal Loss Function Table, 0646.0)13.1(L . Expected 

lost sales is 9.120646.0200)(zL .  Expected sales is 500 – 12.9 = 

487.1.  Expected left over inventory is 725 – 487.1 = 237.9.  Expected profit 

is 

70 40 487.1 40 20 237.9

9855

Expected profit 
 

So the expected profit per sweater is 9,855.  The total expected profit is five 

times that amount, minus 2000 times the number of truckloads required.  

e) The fill rate is %4.97500/9.1211  /  saleslost xpectedE . 
f) The stockout probability is the probability demand exceeds the order 

quantity 725, which is %9.12)13.1(1 . 
g) If we order the expected profit maximizing order quantity for each sweater, 

then that equals 760,25525  sweaters.  With an order quantity of 552 

sweaters expected lost sales is 56.5 200 (0.26) 200 0.2824L , expected 

sales is 500 – 56.5 = 443.5 and expected left over inventory is 552 – 443.5 = 

108.5.  Expected profit per sweater is  
70 40 443.5 40 20 108.5

11,135

Expected profit 
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Because two truckloads are required, the total profit is then 

5 11,136 2 2000 51,675 .  If we order only 500 units per sweater type, 

then we can evaluate the expected profit per sweater to be 11,010.  Total 

profit is then .050,532000010,115  Therefore, we are better off just 

ordering one truckload with 500 sweaters of each type. 
 

 

Pregunta 2 

 Teddy Bower is an outdoor clothing and accessories chain that purchases a line of 

parkas at $10 each from its Asian supplier, TeddySports.  Unfortunately, at the time of 

order placement, demand is still uncertain: Teddy Bower forecasts that its demand is 

Normally distributed with mean 2100 and standard deviation 1200.  Teddy Bower sells 

these parkas at $22 each.  Unsold parkas have little salvage value; Teddy Bower simply 

gives them away to a charity.   

a) What is the probability this parka turns out to be a “dog”, defined as a product 

that sells less than half of the forecast? 

b) How many parkas should Teddy Bower buy from TeddySports to maximize 

expected profit? 

c) If Teddy Bower wishes to ensure a 98.5% fill rate, how many parkas should 

Teddy Bower’s order? 

d) If Teddy Bower wishes to ensure a 98.5% in-stock probability, how many 

parkas should Teddy Bower’s order? 
For the next three questions (e-g), assume Teddy Bower orders 3000 parkas.   

e) Evaluate Teddy Bower’s expected profit. 

f) Evaluate Teddy Bower’s fill rate. 

g) Evaluate Teddy Bower’s stock-out probability 
 

Respuesta: 

a) The parka sells less than half of the forecast if demand is 2100/2 = 1050 or 

fewer units.  Normalize the quantity 1050: .88.01200/21001050z  

From the Standard Normal Distribution Function Table, 1894.0)88.0(

, which implies there is a 18.9% probability that the parka will be a dog. 

b) To determine the profit maximizing order quantity, begin with the underage 

cost, 121022uC , and the overage cost, .10010oC   The critical 

ratio is 5455.0)1210/(12 .  We see from the Standard Normal 

Distribution Function Table that 5438.0)11.0(  and 5478.0)12.0( , 

so we choose 12.0z .  Convert that z-statistic back into an order quantity, 

.244,2120012.02100zQ  

c) Use Exhibit 9.10.  To hit the target fill rate of 98.5% we need to evaluate the 

target lost sales:  
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( ) ( / ) (1 (2100 /1200) (1-0.985) 0.0263L z Fill rate)    

From the Standard Normal Loss Function Table we see that 

0267.0)54.1(L and 0261.0)55.1(L , so we choose z = 1.55.  Convert to 

Q: 3960120055.12100Q . 

d) Use Exhibit 9.11.  To hit the target in-stock probability of 98.5%, we need to 

find the z-statistic such that 9850.0)(z .  We see from the Standard 

Normal Distribution Function Table that 9850.0)17.2( , so we choose 

2.17z . Convert to Q: 4704120017.22100Q . 

e) If 3000 parkas are ordered then the corresponding z-statistic is 

75.01200/21003000 .  Now look up expected lost sales with the 

Standard Normal distribution in the Standard Normal Loss Function Table: 

1312.0)75.0(L . Convert that lost sales into the expected lost sales with the 

actual demand distribution: 4.1571312.01200)(zL .  Expected 

sales = expected demand – expected lost sales = 2100 – 157.4 = 1942.6.  

Expected left over inventory = 3000 – 1942.6 = 1057.4.  Finally,  

22 10 1942.6 10 0 1057.4

12,737

Expected profit 
 

f) The fill rate equals expected sales divided by expected demand = 1942.6 / 

2100 = 92.5%. 

g) The stock out probability is %7.22)75.0(1)(1 z  

 

Pregunta 3 

Considere una red logística compuesta tan solo por centros de distribución y locales de 

venta. Identifique al menos tres objetivos conflictivos que pueden amenazarla 

estabilidad de la relación entre estos agentes. 
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¿Cuáles son las ventajas y desventajas de tener un sistema de bodegas con una “Gran” 

bodega central versus tener varias bodegas “pequeñas” individuales? 

 

 

 
 

Muestre que una formulación del VRP con ventanas de tiempo y tiempo de viaje tij>0 

no necesita incluir restricciones de eliminación de subtours explícitamente 

 

 
 

¿Cuál es la relación entre costos fijos y hacer revenue management? 

 

Sol: En general el revenue management es exitoso en situaciones en que los costos fijos 

son elevados y no es posible producir más (o cambiar la forma de producir) para 

adecuarse a los cambios en la demanda. Por ejemplo en una linea aerea, es 

relativamente caro poner aviones adicionales para aumentar el número de asientos para 

satisfacer una demanda mayor que la estimada. En estas situaciones, uno puede trabajar 

con los precios para ajustar la demanda a la capacidad existente producto de los costos 

fijos. 
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Pregunta 4 
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