
  
 

                                 ANSWERS 

 

NUMBER  ONE 

Grecaf  Co. Ltd. manufactures two industrial products:  x-100, which sells for 
Sh.4,500 a unit, and Y-120 which sells for Sh.4,250 a unit.  Each product is processed 
through both of the company’s manufacturing departments.  The limited availability 
of labour, materials and equipment capacity has restricted the ability of the firm to 
meet the demand for its products.  The production department believes that linear 
programming can be used to support and systematize the production schedule for the 
two products. 
 
The following data are available to the production department: 
Resources required per unit 
       X-100  Y-120 
 Direct material – weekly supply limited to  
  1800 Kg at Sh.600 per kilogramme   4   Kg  2   Kg 
  
 Direct labour: 
    Department 1 – weekly supply limited to  
    10 people at 40 hours each at an hourly 
    cost of Sh.3000     40 min.  1 hour 
 
 Department 2 - Weekly supply limited to  

15 people at 40 hours each at an hourly 
 rate of Sh.400     1hr.15 min 1 hour 

 
 Machine time: 
 Department I - Weekly capacity limited to 
                   250 hours      30 min.   30 
min.   
 Department 2 – Weekly capacity limited to 
       300 hours      0 hours   1 hour 
 
The overhead costs for Grecaf Co. Ltd. are accumulated on a plant wide basis.  The 
overhead is assigned to products on the bass of the number of direct-labour hours 
required to manufacture the product.  This base is appropriate for overhead 
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assignment because most of the variable-overhead costs vary as a function of labour 
time.  The estimated overhead cost per direct labour hour is: 
       Sh 
 Variable – overhead cost    300 
 Fixed overhead cost    300 
 Total overhead cost per direct   ___ 
 Labour hour     600 
 
The production department formulated the following equations for the linear-
programming (L.P) statement of the problem. 
 
A = number of units of X-100 to be produced 
B = number of units of Y-120 to be produced 
 
Objective function to minimize costs: 

Minimize Z = 4250A + 3100 B 
Constraints: 
   Material: -   4A + 2B <=1,800 Kgs. 
  Dept.1  labour: -   2/3A + B <= 400 hours 
  Dept. 2 labour: -   1 ¼   + B < = 600 hours 
  Non-negativity: -  A => = 0, B = >0 
 
(Note. >= is greater than or equal to and <= is less than or equal to) 
 
Required: 
a) Evaluate the accuracy and application of the L.P. equations prepared by the 

production department.        (6 
marks) 

b) Formulate and label equations for the L.P.  statement of the production problem 
in line with your findings in (a) above.     (8 marks) 

c) Explain how L.P.  could help Grecaf  Co. determine how large a change in the 
price of direct materials would have to be to change the optimum production Mix 
of X-100 and Y-120                      (6 marks) 

               (Total:  20 marks) 
 
NUMBER  TWO 

Bush  manages a factory that is currently processing a large order to make hundreds 
of newly designed computers.  Several serious production problems have been 
encountered. 
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Bush is concerned whether the units will be of acceptable quality.  If they are 
acceptable, the factory will have a net profit of Sh.1,000,000.  If the units are of an 
unacceptable quality, the legal problems, warranty claims and unfavourable publicity 
will result in a net loss of Sh.625,000.  However, Bush could add an intricate 
inspection procedure so that all defective computers could be discovered and repaired 
before they leave the factory.  The cost of his procedure would be Sh.1,307,500 
 
Required: 
a) Formulate Bush’s problem as a “decision table” or “pay off table showing actions, 

events and outcomes.      (4 marks) 
b) Supposes that both events are equally likely and that Bush bases his decision 

strictly on expected monetary return, which action will the management prefer? (6 
marks) 

c) Suppose that Bush could obtain a consultant’s special accounting analysis that 
would affect his assessments probabilities of acceptable or unacceptable quality.  
The consultant is expected to produce one of three possible reports: neutral, 
optimistic or pessimistic. 
The neutral report would not change the original decision in (b) above.  The 
optimistic report would change Bush’s assessments of probabilities to 0.7 
acceptable and 0.3 unacceptable. The pessimistic report would have the reverse 
effect, changing the probabilities to 0.3 acceptable and 0.7 unacceptable. 
 
Bush assesses probabilities of receiving the various reports as follows: 
 
 Neutral report  - 0.3 
 Optimistic report - 0.3 
 Pessimistic report - 0.4 

What is the highest price that Bush should pay for the report?                       (10 
marks) 

               (Total:  20 marks) 
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NUMBER  THREE 

Daniel  Mahinda is trying to decide between three capital projects of varying returns 
and risks as shown below: 
 
 Internal Rate of 

Return 
Standard Rate 
Deviation 

Project A 32% 9 
Project B 27% 6 
Project C 42% 21 

 
The manager’s performance is measured by the following linear equations: 
 Z = a + b (x – 27) 
 Z = 13 + 0.9 (x – 27) 
 
Where Z is compensation based on the excess (shortage) of actual rate of return over 
the minimum desired rate of return; a  is minimum compensation; b is the weighing of 
the difference between the actual rate and the minimum desired rate, x is the actual 
rate of return and 27 percent is the minimum desired rate of return. 
 
After holding extensive discussions with Daniel, you are convinced that her attitude 
towards risk and compensation would be expressed as: 
 
  F = uz – 2 z 
Where f is the utility value of each expected level of compensation; uz is the expected 
value of z; and  z is the standard deviation of z and is measured by the expression 
b2  z 
 
Required: 
a) What difficulties in the design of control systems are demonstrated by the above 

situation?                                                                                                           (7 
marks) 

b) Compute Daniel’s expected utility from each capital project.            (8 
marks) 

c) Which capital project would she choose and why?            (5 
marks)                                                                                         
(Total:  20 marks) 

 
NUMBER  FOUR 
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Comptex  Ltd., is in the process of deciding how to service a one-year warranty on the 
1,000 computers sold to a large international company. 
You have been presented with three alternatives: 
 
Alternative A 

A reputable computer service firm has offered to service the computers, including all 
parts and labour for a flat charge of Sh.27,000. 
 
Alternative B 

For Sh.22,500 another reputable service firm would provide all necessary parts and up 
to 1,000 service calls at no charge.  Service calls in excess of that number would be 
Sh.6 each.  The number of calls is likely to be: 
 

Event Probability of 
Occurrence 

Total Cost 

  Sh. 
1,000 calls or less 0.5 22,500 
1,500 calls 0.2 25,500 
2,000 calls 0.2 28,500 
2,500 calls 0.1 31,500 
 1.0  

 
 
Alternative C 

You can hire your own labour and buy your own parts.  Your past experience with 
similar work has helped you to formulate the following probabilities and costs: 
 

Event Chances of 
Occurrence 

Total Cost 

  Sh. 
Little trouble 10% 12,000 
Medium trouble 70% 15,000 
Much trouble 20% 45,000 
2,500 calls 100% 31,500 

 
Required: 
a) For each alternative, compute the standard deviation and the coefficient of 

variation. 
                                                                                                                              (12 
marks) 
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b) Which alternative is most risky?  Explain.      (3 marks) 
c) What alternative would be taken?   Explain.     (5 marks) 
       (Total:  20 marks) 
 
NUMBER  FIVE 

KC  Ltd, wishes to study the relationship between the total costs of operating one of 
its divisions and to the physical output of that division.  It decides to begin with a 
simple linear probabilistic model relating monthly total operating cost to monthly 
output, as follows: 
 
Y = K0 + K1 x + Z 
 
Where y is monthly total operating cost, x is monthly unit production, and Z is a 
random variable assumed to follow a normal probability distribution with mean U of 
zero and standard deviation of o. 
 
Required: 
a) Give a precise interpretation of the parameters K0 and K1  of the model above, so 

that an accountant would understand what they stand for.      2 
marks) 

b) Give a brief outline of the role of Z in the model.  In a particular, indicate why it is 
there.         (6 marks) 

c) KC  Ltd. obtains the following data on monthly production and costs: 
 

Months 
ago 

Units produced 
‘000’ 

Total operating 
costs 
K£ ‘000’ s 

1 1 2 
2 4 5 
3 10 9 
4 7 7 
5 3 3 

 
Using these data, compute the coefficient K0 and K1  of the model.  (4 
marks) 
  
d) Outline how you would go about deciding whether or not the model above fits 

the data reasonably well and captures the underlying process generating the 
monthly operating costs.                                                                                         
(6 marks) 
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e) Use the model to predict next month’s operating costs at a production level of 
2,000 units.                                     (2 marks) 

              (Total:  20 marks) 
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NUMBER  ONE 

Three 
products 

Nitrate  Phosphate Potash Filler Fertilizer 
selling 
price/tonnes 

X1 0.1 0.1 0.2 0.6 83 
X2 0.2 0.2 0.1 0.6 81 
X3 0.3 0.1 0.1 0.6 81 
Price per 
tonne 

Shs.150 Shs.60 Shs.120 Shs.10  

Max. 
Available  

Tones 
1200 

Tones 
2000 

Tones 
2200 

No 
limit 

 

 
 Selling Price Per tonne 
 
 Manufacturing cost   Fixed Sh.11 per tonne (Excluding raw 
material) 
 
 Z = 21X1 + 25X2 + 16X3 

 
 0.1X1  + 0.1X2 + 0.2X3     1200 (1) 
 
 0.1X1  + 0.2X2 + 0.2X3     2000 (2) 
 
 0.2X1  + 0.1X2 + 0.2X3     2200 (3) 
 
 Cost price product X1   
 

(0.1x 150) + (0.1 x 0.60)+ (0.2 x 120) + (0.6 x 10) = 15 + 6 + 24 + 6 
                     =  Sh.45 + Sh.6 
 
    Total Price    = Sh.51 + 11 
             = Sh.62 
 
Product X2 
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(0.1x 150) + (0.2 x 60) + (0.1 x 120) +(0.6 x 10) + 11 = 15 + 12 + 12 + 6 + 
11 
              = Sh.56 
 

 Product X3 
 (0.1x 150) + (0.1 x 60) + (0.1 x 120) +(0.6 x 10) + 11 = 30 + 6 + 12 + 6 + 11 

              = Sh.65 
  

Contribution  X1 = 83 – 62 = Sh.21 
 
  X2  = 81 – 56 = Sh.25 
 
  X3  = 81 – 65 = Sh.16    
 
 Z = 21 X1 +21 X2+ 16 X3 
 
 

 0.1X1  +  0.1X2 +  0.2X3    + X4 = 1200 (Nitrate in tones) 
 
 0.1X1  +  0.2X2 +  0.1X3    + X5 = 2000 (Phosphate in tones) 
 
 0.1X1  +  0.1X2 +  0.1X3    + X6 = 2200 (Potash in tonnes) 
 
 Z = 21X1  +  25X2 +  16X3    (Maximize) 
 
b) X4 when there is no production of  X1 , X2 X3 , X4 given total nitrate available in 

tonnes. 
 When all X4 is consumed, the final table gives shadow price of Nitrate. 
 
 Similarly X5     and  X6.  
 
c) Initial Simplex Table 
  

Basic  
Variable 

 
X1 

 
X2 

 
X5 

 
X5 

 
X5 

 
X5 

Solution 
Quantity 

 
Ratio 

X4 0.1 0.1 0.2 1 0 0 1,200 12,000 
X5 0.1 0.2 0.1 0 1 0 2,000 10,000 
X6 0.2 0.1 0.1 0 0 1 2,200 22,000 

Z -21 -25 -16 0 0 0 0  

 
d) Final Matrix as given in question 
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 Interpretation  
 Production  Procedure 4,000 unit of product  X1 

   Procedure 8,000 unit of product X2 

   Do not produce product X5 

 

 The total contribution from the production is Sh.284,000 
 
 Calculated as follow 
  
 Z = 21 X1 + 25X2  + 16X5  
 
   = 21 x 4,000 + 25 x 8,000 
 
  = 84,000 + 200,000 
 
  = Sh.284,000 
 
 Dual price or shadow prices. 
 
i) Chemical Nitrate has been fully, used and is a scarce quantity.  Everyone tone 

of this chemical available (above 1200 tones) will increase the production by 
Sh.170 (subject to maximum which can be calculated. 

ii) Similarly chemical phosphates has been fully used, every extra tones, will 
increase the profit by Sh.40 (subject to a maximum which can be calculated) 

iii) Potash not been fully used, there is still a surplus of 600 tones i.e. 2200 – 600 = 
1600 tones has been used.  Hence it has no scarcity value. 

iv) Production of X5 will reduce the overall profit by Sh.22 per unit.  Hence on 
economic grounds it should not be produced. 
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NUMBER  TWO 

BUSH 
 
(a)  

 Events 

 Acceptable Unacceptable 

Actions Shs. Shs. 

Don’t inspect 1,000,000 -625,000 

Inspect    -37,500   -37,500 

 
(b) If you don’t inspect: EMV = 1,000,000(0.5) – 625,000 (0.5) 
        = Shs.187,500 
 
 If you Inspect:  EMV = -37,500(0.5) + -37,500(0.5) 
            = -37,500 
 
 Bush  would prefer to avoid inspecting because the expected gain is better than 

by inspecting  
 
(c) Effect of changes inprobabilities 
 

 Events  
 Success Failure  
Optimistic 
report: 

   

Probability of 
Event 

0.7 0.3  

Actions: Gain Gain Expected value 
Don’t inspect 1,000,000 -625,000 = 512,500 (i) 
Inspect -37,500 -37,500 = 37,500 

Pessimistic 
Report 

   

Probability of 
event 

0.3 0.7  

Don’t inspect 1,000,000 -625,000 = 137,500 (ii) 
Inspect -37,500 -37,500 = 37,500 

 
 (i)   = 1,000,000 (0.7) – 625,000 (0.3) = 512,500   
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 (ii)  = 1,000,000 (0.3) – 625,000 (0.7) = 137,500 
 
 The expected values with imperfect information (The reports) would be: 
 If neutral; don’t inspect  Sh.187,500 
 If optimistic, don’t inspect Sh.512,500 
 If pessimistic Inspect   Sh.-37,500 
 
 Expected values 
  

 Neutral Optimistic  Pessimistic Expected 
value 

Probability 0.3 0.3 0.4  

Don’t 
Inspect 

187,500 512,500 - 210,000  (i) 

Inspect - - -37,500 -15,000  (ii) 

          195,000 

 
 (i)  = 187,500 (0.3) + 512,500 (0.3) = 210,000 
 (ii)  = 37,500 (0.4) = 15,000 
 
 The maximum price that should be paid for the report is the difference in the 

expected value with the report and the expected value with the existing 
information:  195,000 – 187,500 = Sh.7,500 

 
NUMBER  THREE 

(a) Not only does this problem gives an opportunity to consider utilities, but it 
underscores a major difficulty in the design of control system; how to measure 
performance and tie compensation to performance in such a way that goal 
congruence is more likely.  That is the top manager desires the subordinates to 
take the actions that help reach top management goal. 

 
 The problem may be used also to highlight the fact that superiors do not have 

the same information possessed by subordinates’ every action is infeasible.  
Thus, the design of control systems that promote congruence is hampered by 
lack of knowledge of subordinates alternatives and risk attitudes. 

 
(b)  

Projects A B C 
UZ 17.5         13 26.5 

Z  7.29 4.86 17.01 
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F 2.92 3.28 -7.52 
    

 
 Workings 
 
 Project A    Project B   Project C 
 UZ= 13 + 0.9 (x – 27) 
     = 13 + 0.9 (32 – 27)   UZ = 12 + 0.9 (27 – 27)  UZ = 13 +  0.9 (42 

– 27) 
                 = 17.5         = 13         = 26.5 
 
 Z = 0.92( )  

      = 0.92(9)   Z = 0.92 (6)   Z = 0.92(21) 

      = 7.29        = 4.86        = 17.01 
 
 f  = UZ- 2QZ 
    = 17.5 – 2(7.29) f = 13 – 2(4.86)   f = 26.5 – 2(17.01) 
    = 2.92        = 3.28      = - 7.52 
 
NUMBER  FOUR 

Comptex Ltd. 
(a) ALTERNATIVE A 
 
 Standard deviation ( )  

 

   = 

0
000,27
0  C.V

C.V   valuationoft Coefficien

01)000,27000,27( 2





R


 

 
ALTERNATIVE B 
 

Event Probability Total cost Expected 
cost 

1000 calls or less 0.5 22,500 11,250 

1500 calls  0.2 25,500 5,100 

2000 calls  0.2 28,500 5,700 
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2500 calls 0.1 31,500 3,100 

Expected cost   Sh.25,150 

 
 Standard deviation ( )  

 

49.132,3.500,812,91.0)150,25500,31(

2.0)150,25500,28(2.0)150,25500,25(5.0)150,25500,22(

2

222

Shs



 

 
Coefficient of variation C.V. 
 

125.0
25150

49.3132
  

 
 
ALTERNATIVE C 
 

Event Change of 
occurrence 

Total 
cost 

Expected 
cost 

Little trouble 0.1 12,000  1,200 

Medium 
trouble 

0.7 15,000 10,500 

Much trouble 0.1 45,000  4,500 

Expected 
cost 

     Shs.16,200 

 
 Standard Deviation ( ) 
 

 

57.0
16,200
9258.29  C.V  

C.V  variationoft Coefficien   

29.25829.258,9.000,716,85

1.0)200,16000,45(7.0)200,16000,15(1.0)200,16000,12 222







Shsshs
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(a) The most risky alternative is Alternative C with the highest Standard 
deviation of Shs.9,258.29 as well as the highest coefficient of variation of 
0.57 which is a  more relative treasure of risk. 

 
(c) Alternative C is the best option as it yield the lowest cost of Shs.16,200 compared 

to the other alternatives.  However reliance on simple number may buy 
information that the executive may need for a wise decision. 

 
NUMBER  FIVE 

 (a) Parameter (K0) is interpreted as the weekly “Fixed costs” of operating the 
department and (K1) as the variable costs per unit of output. 

 (b) The random variable Z, is there because the Linear relationship between y and 
x is not exact.  In say week there are a great number of random factors that 
throw total costs y “off the line” – that cause it to differ from what it would be 
if an exact linear relationship existed.  Z represents the effect of these random 
factors. 

(c) 
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(d) Y = 1.2 + 0.8 (2) = 2.8 
 Next weeks operating costs would be Sh.2800 
 
(e) Evaluation of the regression model  
 The tests undertaken can be grouped into 
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i) Logical relationship (economic plansibility) 
The analyst should study the data to see whether any relationship which exist is 
logical e.g. a high correlation between church attendance and beer consumption 
may not be logical. 

 
ii) Goodness of fit 
 These tests can be divided into two 
 a) Testing the whole model (that is all independent variables taken together) by 

use of  
 

 Coefficient of determination (r2) 

 Std error of estimate (Se) (MAD) 

 F – statistics. 
 
 b) Testing the size of the slope by use of 

 Coefficient of correlation, (r) 

 Standard error of the slope (Sb) 

 T or Z – statistic depending on samples size 
 
 Note:  For a simple linear regression only one of the tests should be done. 
 
iii) Testing the assumptions (Specification tests) 
 The necessary assumptions in linear regression are: 
 

1. The underlying relationship is linear – scatter diagram. 
2. The independent variable x is assumed to be known and is used to predict 

the dependent variable y. 
3. The errors on residuals e, are normally distributed with mean zero and a 

constant variance negative a histogram & scatter diagram  
4. The errors are independent (auto correlation) _ Use Durbin Watson 
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