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Time allowed: 2 hr 30 min       

Max Marks: 50                  Roll No: _________________ 

Instruction: Students are required to write Roll No on every page of the question paper, 

writing anything except the Roll No will be treated as Unfair Means. In case of rough work, 

please use answer sheet. 

Section A: Please attempt all questions. Internal choices are given in some questions. 

(Total marks 30) 

A1. XYZ Ltd. Manufactures and sells a special bathing soap that is popular all across the 

country. Presently, its customers are retail outlets spread all over the geography. 

These retailers place orders for the soap, which are then supplied directly to each 

retailer from the inventory kept at the single plant operated by XYZ. To improve its 

response time to the orders, XYZ is contemplating opening a few distribution centers 

where inventory can be kept. Under this arrangement, the retailer orders will be 

fulfilled from the inventory stored at the DCs. In a table, compare the logistics cost of 

the proposed configuration with the present one. Also, briefly explain why a cost 

component would increase or come down.  

(CILO 1; 5 marks) 

OR 

A product firm faces very high demand uncertainty. According to published empirical 

data, its products should enjoy high margins. But the firm‟s product margins are poor. 

What could be the possible reasons? Please be brief (bullet points would be 

preferred).        (CILO 1; 5 marks) 

A2. In the push-pull perspective of supply chains, firms follow either a make-to-order, or 

assemble-to-order, or engineer-to-order strategy for their products. Consider the PLC 

shown below and briefly write which of these strategies are suited for each stage. 

Please be brief.  



 
(CILO 1; 5 marks) 

OR 

 

McMaster-Carr sells maintenance, repair, and operations (MROs) equipment directly 

from five warehouses in the United States. Customer orders are received via the web. 

Its competitor WW Grainger also sells MRO products, but from more than 350 retail 

locations, supported by several warehouses. Briefly discuss the merits and demerits of 

the two distribution strategies (preferably in a tabular form). 

(CILO 1; 5 marks) 
 

A3. A retailer is contemplating to place order for woolen garments for children for the 

next winter season, which lasts for barely three months. The average retail selling 

price of a garment is Rs.500 per unit. The wholesale price paid by the retailer to the 

concerned manufacturer is Rs.300 per unit. Unsold stock can be disposed off at the 

end of the season at a discount store for Rs.80 per unit. The manufacturer incurs fixed 

production cost of Rs.100,000 and the variable production cost per unit is Rs.100. 

Assume that the retailer orders only once, well before the season starts. 

From the past experience the retailer estimates the demand to be: 

Sr. No. Demand in units Probability 

1. 1000 0.15 

2. 2000 0.15 

3. 3000 0.20 

4. 4000 0.30 



4. 5000 0.20 

a. What is the critical ratio for the retailer?  

b. Given the data in this question, how much quantity should the retailer order to 

maximize its expected profitability?  

c. What is the critical ratio for the entire channel? Assume that the channel consists 

of the manufacturer and the retailer. 

d. How much should the retailer order to maximize the channel profit? 

e. What should be the wholesale price offered to the retailer so that it makes sense 

for him/her to order the quantity you estimated in part d? 

(CILO 3; 5x2 marks) 

OR 

Consider the following distribution system: 

 Single product 

 Two plants, referred to as P1 and P2 

 Plant P2 has an annual capacity of 60,000 units 

 The two plants have the same production costs 

 Two existing warehouses, referred to as W1 and W2, have identical 

warehouse handling costs 

 Three market areas: C1, C2 and C3, with demands of 50,000; 100,000; and 

50,000 units respectively 

Following table provides distribution cost per unit. For instance, distributing one unit 

from plant P1 to warehouse W2 costs $5, and from W2 to market C1 costs $2. 

Distribution costs per unit 

Facility: 

Warehouse 
P1 P2 C1 C2 C3 

W1 0 4 3 4 5 

W2 5 2 2 1 2 

Company‟s objective is to find a distribution strategy that specifies the flow of products 

from the suppliers through the warehouses to the market areas without violating the plant 

P2 production capacity constraint that satisfies market demands, and minimizes the total 

distribution costs. 

a. Draw a supply chain network using nodes to represent facilities/markets and 

arrows to represent flows. 

b. Write down the objective function using usual symbols to represent costs and 

flow units. 



c. Write down the constraints using usual symbols to represent flow units, 

capacities and demands. Assume that P1 capacity is unconstrained. 

 

(CILO 3; 2+2+6 marks) 

 

A4. Weekly demand for gaming consoles at Liverpool, a Mexican department store chain, 

is normally distributed with a mean of 1,000 and a standard deviation of 400. The 

replenishment lead time from the supplier is four weeks. Liverpool is targeting a CSL 

of 95 percent and uses a periodic review policy under which it reorders consoles every 

eight weeks.  

a. How much safety inventory of consoles should Liverpool carry? 

b. What should its order up to level be? 

c. By how much does the average inventory carried change if Liverpool switched 

to a continuous review policy? 

(CILO 2; 3 + 4 + 3 marks) 

OR 

DoorRed Pharmacy replenishes one of its best-selling drugs using a continuous 

review policy. Daily demand for the drug is normally distributed, with a mean of 300 

and a standard deviation of 100. The wholesaler can process a replenishment request 

in two days. The current replenishment policy is to order 1,500 units when there are 

750 units on hand. 

a. What is the average inventory carried by DoorRed? 

b. What is the cycle service level that DoorRed achieves with its policy? 

c. DoorRed wants to adjust its ROP from 750 to achieve a CSL of 95%. What 

ROP should it use? 

(CILO 2; 3 + 4 + 3 marks) 

Section B: Case study; 20 marks 

Brent Cartier, Manager for Special Projects in the Materials Department of Hewlett-Packard (HP) 

Company‟s Vancouver Division, is preparing for Monday‟s meeting with Group Management on 

worldwide inventory levels for the DeskJet Printer product line.  

The DeskJet printer was introduced in 1988 and had become one of HP‟s most successful 

products. Sales had grown steadily, reaching a level of over 600,000 units in 1990 ($400 million).  

Unfortunately, inventory growth had tracked sales growth closely.  Already, HP‟s distribution 

centres had been filled with pallets of the DeskJet printer.  Worse yet, the DC in Europe was 

claiming that inventory levels there needed to be raised even further to maintain satisfactory 

product availability.  



The situation was especially urgent in Europe. His mind was still filled with the faxed picture that 

he had received the previous day, showing the dip in product availability levels for some versions 

of the product at the European DC, yet he was sure that loads and loads of DeskJets have been 

shipped to Europe in the past months. His voicemail had been filled with angry messages from the 

sales offices, and yet the European DC was telling Vancouver that they had run out of space to 

store Vancouver‟s products. 

The DeskJet Supply Chain  

The DeskJet printer supply chain is represented in Exhibit 1. Manufacturing was done by HP in 

Vancouver. There were two key stages in the manufacturing process: (1) printed circuit assembly 

and test (PCAT) and (2) final assembly and test (FAT). The components needed for PCAT and 

FAT were sourced from other HP divisions as well as from external suppliers worldwide.  

Selling the DeskJet in Europe required customizing the printer to meet the language and power 

supply requirements of the local countries, a process known as “localization.” Specifically, the 

localization of the DeskJet for different countries involved assembling the appropriate power 

supply module, which reflected the correct voltage requirements (110 or 220) and power cord 

terminator (plug), and packaging it with the working printer and a manual written in the 

appropriate language. The design of the product was such that the assembly of the power supply 

module had to be done as part of the final assembly and test process, and therefore the localization 

of the printer was performed at the factory at Vancouver.  Hence, the finished products of the 

factory consisted of printers destined for all of the different countries. These products were then 

sorted into three groups destined for the three distribution centres: North America, Europe and 

Asia-Pacific. 

The total factory cycle time through the PCAT and FAT stages was about a week.  The 

transportation time from Vancouver to the US DC, located in San Jose, California, was about a 

day, whereas it took 4-5 weeks to ship the printers to Europe and Asia. The long shipment time to 

the DCs in Europe and Asia was due to ocean transit and the time to clear customs and duties at 

port of entry. 

The Inventory and Service Crisis  

The magnitude of demand imbalances was especially alarming in Europe. It was becoming quite 

common to have product shortages for model demands from some countries, while inventory of 

some other models kept piling up. In the past, the target inventory levels at the DCs were based on 

safety stocks that were a result of some judgmental rule of thumb.  It seemed like the increasing 

difficulty of getting the right balance of inventory for the various production options meant that 

the safety stock rules would have to be revisited. 

David Arkadia had solicited the help of a young inventory expert from Corporate HP, Dr. Billy 

Corrington to help him put in place a scientifically based safety stock system which would be 

responsive to demand uncertainties and replenishment lead times.  Billy had formed a team 

consisting of Laura Rock, an industrial engineer, Jim Bailey, the planning supervisor and Jose 

Fernandez, the purchasing supervisor from Vancouver to rehaul the safety stock management 

system. They were to recommend a method for calculating appropriate safety stock levels for the 

various models and options at the European DC. Gathering appropriate data turned out to be a 

task that the team spent a lot of time at. They now felt that they had a good sample of demand 



data (Exhibit 2), which was approximately normally distributed for each of the product variant. 

Brent was hoping that this new methodology would solve the inventory and service problem. 

B1. Take a look at the demand data at Exhibit 2. Using this data, determine the safety stock for 

each of the six variants of the DeskJet printer to be carried at each local country location. 

B2. One of the proposals that the HP management is evaluating is to modify the printer design so 

that the „localization‟ can be done at the European DC. This would result in a generic printer 

model that gets shipped from Vancouver to the European DC and customization is done in Europe 

based on local demand. Determine the safety stock needed for this generic model at the European 

DC. 

HP wants to maintain a CSL of 95% for the printers. 

(CILO 2, 5+5 marks) 

  



Exhibit 1. The DeskJet printer supply chain 

 

 

Exhibit 2. 

Demand Data for Europe by Product Variant  

Europe 

Variants 

Monthly 

Mean 

Monthly 

Std Dev 

A 42.3 32.4 

AA 420.2 203.9 

AB 15830.1 5624.6 

AQ 2301.2 1168.5 

AU 4208.0 2204.6 

AY 306.8 103.1 

Total* 23108.6 6244.0 

 

*Total figures are for all the variants taken together. 

 

 



 


