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Candidates should attempt ALL questions fron1 Sect ion A (40 n1arks) and ANY THREE 
questions fron1 Section B (20 marks each). 

SECTION A 

Answer ALL questions in this section [40 Marks] 

Al. As a financial operations consultant : your client , a large-scale manufacturing company, 
has been facing increased costs due to inefficient inventory managetnent. 

(a) Explain the six steps involved in applying an Operations Research (OR) approach 
to optimize inventory levels and reduce overall costs . [9) 

(h) Describe any three optimization algorithn1s cornmonly ttse<i in financial n1o<ieling 
for cost reduction. [6) 

(c) Discuss the in1portance of Linear Progranuniag (LP) 111odels iu real-world 
applications. [5) 

A2. A startup is considering two invest1nent options: Project Alpha (high risk, 20% return) 
and Project Beta (low risk , 10% return). \tVith a budget of $1 n1illion , they ain1 to 
n1aximize returns while controlling risk. Project Alpha has a risk factor of 0. 7 per 
clollar, and Project Beta has a risk factor of 0.3. The con1hine<i risk must stay below 
0.5 per dollar invested, and at least $200,000 n1ust be allocated to each project for 
diversification . 

(a) Fonnulate a n1odel to determine the optin1al allocation of a budget to 1naxin1ize 
returns. [12) 

(b) Determine an optin1al investn1ent n1ix that 1naxi1nizes returns while satisfying 
all constrai nts. Include a graph to illustrate the feasible region and identify the 
optin1al solution. [8) 
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SECTION B 

Answer any THREE questions in this section [60 Marks] 

B3. A restaurant chain is planning to expand into a new city and is evaluating t hree 
potential locations (downtown, suburban and rural ) . Due to uncertain demand , 
managetnent has developed the follov;ing payoff 1natrix based on three den1and levels: 
lovv, medium and high. 

Table 1: Payoff !latrix ($) 
Locat ion Low De1nand Medium D e1nand High Demand 
Downtown 100 400 800 
Suburban 200 500 700 

Rural 300 300 600 

(a) Using the Maximin , rviaximax, ancl Minimax Regret criteria , detern1ine which 
location the restaurant chain should choose. [15] 

(b) Calculate the Expected Nlonetary Value (EMV) for each location and recommend 
a decision strategy. [5] 

B 4. A farme r is deciding between growing rice or sugarcane. The probabilities for weather 
conditions (good, average, and bad) are 0.2, 0.5 1 and 0.3: respectively. The estin1ated 
profits (in $1000) for each scenario are as follows. 

Table 2: Estimated Profits (in $1000) 
Crop Good Average Bad 
Rice 80 50 -20 

Sugarcane 100 40 -30 

(a) Draw a decision t ree to illustrate the farmer's options. [8] 

(b) Using the decision t ree, reconunend which crop the farn1er should invest in. [5] 

(c) Calculate the Expected Value of Perfect Infon11ation (EVPI) for the decision. [7] 
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B5. A company needs to allocate its product from two warehouses (\tV1 : \tV2) to three retail 
stores (81, 82 83). The t ransportation costs per unit , a long with supply and demand 
quanti t i e~ ::,hown in t he table below . 

Table 3: Transportation Costs 
From/ To ($) Sl 82 83 Supply 

W1 10 15 20 30 
'0/2 12 18 25 40 

D emand 20 30 20 

(a) Formulate a linear progranuning n1odel to 1ninin1ize the transportation costs . [8) 

(b) Use t he following n1ethods to find an initial basic feasible solution. 

(i) North \!Vest Corner I'v1ethocl. [4) 
(ii) 1\IinimUln Cost 1\Iet hod. [4] 

(iii) Vogers Approxin1ation 1\,i ethod. (4) 

B6. An inve~tor is con ' idering inve~ting in one of t hree businesses: a tech startup: a retail 
store, or a restaurant. The expected profits (in t housands of dollars) under good and 
bad economic condit ions are s hm;~,;n below. 

Table 4: Expected Profits (in $1000) 
Business Good Conditions (0.7) Bad Conditions (0.3) 

Tech Startup 150 -50 
Retail Store 100 20 
Restaurant 80 60 

(a) Calculat e the Expected Monetary Value (EiviV) for each business and suggest a 
suitable investment strategy. [5) 

(b) Deten11ine the Expect ed Monetary Value with Perfect Information. (EMVPI). [5) 

(c) vYrite a P ython function to represent the above data using a DataFran1e and 
calculate t he El\IIV. [7) 

(d) Calculate the Expected Value of Perfect lnforn1ation (EVPI). [3) 

END OF QUESTION PAPER 
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