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Answers 
Exam Supply Chain Network Design (EBM040A05) 

November 2, 2012 
 

Questions 1,2,3,4,5: 75 credits 
 
 
 

Exercise 1A  
 

Draw a figure to describe this supply chain of design kitchens. Indicate clearly all flows 
of materials and information. (5 credits) 
 

 
Exercise 1B  

 

a. Specify what information you need at least from the management of KitchenCorp, 
potential 3PLs, and suppliers of devices and cupboards? Give a bullet list with questions 
and clearly indicate whom to ask for more information. (5 credits) 
 
KitchenCorp: 
- lead times different cupboards; demand Belgium; data production process; costs 
 
3PL 
- modes of transport; costs; capacity trucks, number of trucks; warehouse locations; dedicated/non-
dedicated 
 
Suppliers 
- lead times; capacity 
 
And much more to think of…….. 
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b. One of the data files you received contains an outlier. Describe in short what step(s) you 
follow to make a decision how to handle this outlier. (3 credits) 

check with company if error was made or if there is an explanation for the outlier 
correct error or delete outlier 
sensitivity analysis on input data 
 

Exercise 1C  
 

Period Actual 
demand 

Exp. 
Smoothing 

Naïve MAD exp. 
Smooth 

MSE 
exp. 
Smooth 

MAD 
naïve 

MSE 
naïve 

1 57 -      
2 62 60 57 2 4 5 25 
3 58 60+0.2*2=60.4 62 2.4 5.76 4 16 
4 60 59.92 58 0.08 0.0064 2 4 
5 60 59.94 60 0.06 0.0036 0 0 
6 56 59.95 60 3.95 15.603 4 16 
    8.49/5=1.7 5.07 3 12.2 

The exponential forecast method appears to be superior 

 

Exercise 1D  
a. What is the deterministic lead time for having all components of a kitchen available in 
the warehouse in The Netherlands for delivery to a customer (independent of the type of 
kitchen)? Show your calculations. (3 credits) 
deterministic lead time, so we use averages 
having all components in warehouse = max (average lead time cupboards, average lead time tops, 
average lead time devices). 
Independent of kitchen type, so we need 1 value. As a result, we need to calculate average lead time 
over all different kinds of cupboards. 
 
Average lt devices = 12.2 days 
Average lt tops = 15 days 
Average lt cupboards =  0.3*7.08+0.48*7.81+0.22*14.8=9.12 days 
 
So, max = 15 days. 
Deterministic lead time = 15 days. 
 
b. Give an advice to KitchenCorp based on your answer in question 1D.a and the data 
provided, to explain what promises they can make to customers and with what 
guarantee. Give some insights what methods can be used to improve this estimate. (3 
credits). 
Max of 3 average values. Average only specifies that 50% is less and 50% is more. Standard deviation 
shows that there is variation (except for devices). Simulation can help here in improving. Frequency 
reports on lead times for individual customers as well. Statistical calculations to combine averages and 
standard deviations.  
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c. The management of KitchenCorp responds to your advice as follows:  

 
Provide a short advice with suggestions to respond to this question (4 credits). 

Delay in sending orders to suppliers devices and tops 
Implement production process for Dutch market as part of existing production processes instead of 
starting new one, or integrate it with other new countries 
Less transport 
 
 

Exercise 2 Supply Chain Modelling (10 credits) 
Define all variables, formulate a complete Integer Linear Programming Model, and 
then, separately, explain the model briefly. 
 
The variables: 
The model consists of 3 variables indicating the amount of a specific type of store 
X1 = the amount of small stores in inner city centers 
X2 = the amount of large stores in suburbs 
X3 = the amount of stores in malls 
 
The objective function: 
The objective function, as stated in the problem, is to maximise profit.  
 
Maximize profits,  
Z = 40,000 X1 + 55,000 X2 + 62,000 X3  
 
Constraints : 
The maximum budget available : 
 
 
       200,000X1 +350,000 X2 + 500,000X3 <= 1,750,000 
 
>= 20% of the total number of stores are stores in a mall 
X3 >= 0.2 (X1 + X2 + X3) or  0.8 X3 – 0.2 X2 – 0.2 X3  >= 0  
 
<= 40% of budget spend for small stores 
200,000X1 <= 0.4 (200,000X1 + 350,000X2 + 500,000X3) or  120,000X1 – 140,000X2  – 200,000X3 
<=0  
 
Restriction on total number of stores 
       X1 +X2 + X3 <= 5 
 
Non negativity  X1>= 0, X2>= 0, X3 >= 0, all variables are integer  
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Exercise 3 Facility location (10 credits) 
  
 
What is the optimal location (x,y) for the distribution center? Explain your answer. 

assume that shipment for warehouses 1‐4 equals z. Amount for warehouse 5 is 2z. Use formula. 
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Exercise 4 Distribution strategies (15 credits) 
 

Exercise 4A  
 
Describe what distribution strategy of the ones mentioned in the figure will be selected 
and what happens to the box in chronological order from leaving the vendor until 
arriving in a store. Try to be both general and brief in your description. As an example, 
the first event is given. (7 credits) 
 
ANSWER TO QUESTION 4A 

Distribution strategy used: warehouse 

Events: 

(1) The box is loaded with other boxes into a truck at the facility of the vendor. 
(2) Truck travels to warehouse 
(3) Box is unloaded from truck 
(4) Box is stored in storage area 
(5) Order for box arrives 
(6) Box is loaded with other boxes in a truck 
(7) Truck travels to store (might pass other stores as well) 
(8) Box is unloaded from truck and enters store 

  



5 
 

 

Exercise 4B  
 

Which shipping schedule should Scholarly Books use? Explain your answer. (8 credits) 

The quickest delivery option is delivery tomorrow at €75.  The €70 option saves €5 in shipping 
expense, but requires an additional €6.57 in holding cost for one more day of foregone earnings.  The 
€65 option saves €10, but costs €6.57*2 =€13.15 due to two additional days of holding costs.  
However, the €55 option saves €75-€55 = €20 in shipping expense, while only requiring €6.57*3 = 
€19.72 in additional forgone earnings.  Therefore, elect to deliver on the fourth day for €55. 
 

Exercise 5 Transportation networks and Vehicle Routing (10 credits) 
 
a. Explain how you would classify this problem in the context of Vehicle Routing 
problems. (3 credits) 
This problem is a classical vehicle routing problem (a single depot, multiple vehicles, node routing) 
with a side constraint stating that at most 3 customers can be included in a tour. 
 
 
 
b. Apply the nearest-neighbour heuristic and indicate the resulting sequence that starts 
and ends at the warehouse and indicate the related length of the tour. Explain your 
answer. (7 credits) 
 
S = {D} AND T = {1,2,3,4,5} 
j = 4: S={D,4} T={1,2,3,5} 
j = 3: S={D,4,3} T={1,2,5} 
j = 2: S={D,4,3,2} T={1,5} 
3 customers in 1 tour, so S1 = {D,4,3,2,D} with length 10+6+3+14=33 
j = 1: S2={D,1} T = {5} 
j = 5: S2={D,1,5,D} with length 12+7+11 = 30 
in total 63 
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Questions 6,7: 25 credits 

Exercise	6A	Transaction	Processing	Systems	(6	credits)	
 

 

NB: please note that not only suppliers and distributors but also customers 
should be included s specializations of the class Business Partner 
 
  

 customer

 
Debtor # 

Sales Order 

Sales Order ID 
Order date 

Customer ID 
Distributor ID 

Distributor Fee 
Total due 

 

Order line

Sales Oder ID 
Line item 

Product ID 
Quantity 

* 1

1

*

Product

Product ID 
Product_Description 

Price 

1

*
P-Order line

Purchase Oder ID 
Line item 

Product ID 
Quantity 

* 

* 

1 

supplier 

Creditor # 

Purchase Order 

Purchase Order ID 
Order date 
Supplier ID 
Total due 

 

1 

1 

* 

Distributor

 
 Creditor # 

1

*

Business Partner

BP Name 
BP ID 

Contact name 
Phone 



 

Exercise	6B	Transaction	Processing	Systems	(6	credits)	
a.  
Answer: according to the introduction to this assignment, “each product has a different 
supply lead time”. Therefore, the attribute lead time for re-ordering should be placed in 
the class Product. 

 
 
 

b.  
Answer: according to the introduction to this assignment, “the lead time form the 
wholesaler to customers is dependent on  the distributor”. Therefore, the attribute lead 
time for customer promising should be placed in the class Distributor. 

 
 

Exercise	7A	Information	systems	for	supply	chain	networks	(4	credits)	
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Exercise	7B		Information	systems	for	supply	chain	networks	(9	credits)	
 
Answers: 
 
Line 1. Ordering transportation 

 Which activity or process is supported by the integration (give a term) 
Ordering transportation (consignment orders) 

 Which kind of message is sent? 
(EDI) Orders 

 From which system to which system? 
ERP of BO to ERP of LSP 

 Other comments? 
 These messages can be rather different when ordering transportation by boat as 

compared with trucks. Moreover, in case of shipment by truck also value-adding 
services are needed (customization per outlet and transforming horizontal to 
vertical apparel carriers). It is possible that BO uses an APS rather than ERP 

Line 2.  
 Which activity or process is supported by the integration (give a term) 

Confirming transportation (consignment orders) 
 Which kind of message is sent? 

(EDI) Confirmations 
 From which system to which system? 

ERP of LSP to ERP of BO 
 Other comments? 

Just the reverse of line 1 
 
Line 3. Invoicing transportation 

 Which activity or process is supported by the integration (give a term) 
Invoicing transportation (consignment orders) 

 Which kind of message is sent? 
(EDI) Invoices 

 From which system to which system? 
ERP of LSP to ERP of BO 

 Other comments? 
Mirroring Line 1 messages 

 
Line 4. Ordering supply 

 Which activity or process is supported by the integration (give a term) 
Ordering manufacturing 

 Which kind of message is sent? 
(EDI) Orders 

 From which system to which system? 
ERP of BO to ERP of supplier 

 Other comments? 
 It is possible that BO uses an APS rather than ERP 

 
Line 5. Supply confirmation 

 Which activity or process is supported by the integration (give a term) 



Confirming manufacturing 
 Which kind of message is sent? 

(EDI) Confirmations 
 From which system to which system? 

ERP of supplier to ERP of BO 
 Other comments? 
 Even if BO uses an APS, the confirmation goes to ERP of BO 

 
Line 6. Invoicing supply 

 Which activity or process is supported by the integration (give a term) 
Invoicing manufacturing 

 Which kind of message is sent? 
(EDI) Invoice 

 From which system to which system? 
ERP of supplier to ERP of BO 

 Other comments? (not required as answer) It is possible that supplier is not allowed 
to invoice electronically (not all countries allow this from a legal point of view) 
 

 
Line 7. Collecting freight communication. 
 This can be done in two ways.  

1. Either the LSP takes initiative and announces a moment when the goods will 
be collected at an agreed point of delivery and the supplier confirms. 

2. Or the supplier takes initiative and announces a moment when the goods can 
be handed over at an agreed point in time and point of delivery. We addume 
here the first option, because the second option is more complex and may 
require business process integration 

 Which activity or process is supported by the integration (give a term) 
Collecting freight 

 Which kind of message is sent? 
(EDI) notification of planned collection 

 From which system to which system? 
ERP of LSP to ERP of supplier 

 Other comments? 
 See italics text above 

 
Line 8. Confirming freight collection. 

 Which activity or process is supported by the integration (give a term) 
Collecting freight 

 Which kind of message is sent? 
(EDI) confirmation of planned collection 

 From which system to which system? 
ERP of supplier to ERP of LSP 

 Other comments? 
See italics text above 

 
Line 9. Sales data from retailer to BO 
 Which activity or process is supported by the integration (give a term) 

Initiate goods flow 



 Which kind of message is sent? 
(EDI) orders or sales data 

 From which system to which system? 
ERP of retailer to ERP of brand owner 

 Other comments? 
A variant is possible where e.g. inventory data are sent  

 
Line 10. Shipment plans from LSP to retailer 
 Which activity or process is supported by the integration (give a term) 

Deliver goods 
 Which kind of message is sent? 

(EDI) shipment advice 
 From which system to which system? 

ERP of LSP to ERP of retailer  
 Other comments? 

A variant is possible where the same information is sent from BO to retailer 
We did not model confirmation, this is also possible 

 
Line 11. Invoicing from BO to retailer  
 Which activity or process is supported by the integration (give a term) 

Invoicing 
 Which kind of message is sent? 

(EDI) invoices 
 From which system to which system? 

ERP of brand owner to ERP of retailer 
 Other comments? 

(not required as answer:) It has to be established, if the goods are invoiced when 
received in the retail shop or when sold by the retailer.  
(not required as answer:) It is also possible that unsold goods are returned to the 
brand owner. Such processes would require workflow management support for 
messaging and shared business logic for e.g. computation of the invoice.  
 

NB: The above description is more extensive than would be expected in the exam. What 
we tried to test in the exam is to what extend the student is able to show knowledge of 
the principles applied here. 
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