
QUANTITATIVE TECHNIQUES 
 
 
SECTION I 
 
QUESTION ONE 

(a) Define the following terms as used in input-output analysis: 
 (i) Transactions table.      (2 marks) 
 (ii) Primary inputs       (2 marks) 
 (iii) Technical coefficients.      (2 marks) 
 
(b) Briefly explain the importance of input-output analysis.   (4 
marks) 
 
(c) A small economy has three main industries which are steel, motor vehicles and 

construction.  The industries are interdependent.  Each unit of steel output 
requires 0.2 units from steel, 0.3 units from motor vehicles and 0.4 units from 
construction.  A unit of motor vehicles output requires 0.2 units from steel, 0.4 
units from motor vehicles and 0.2 units from construction.  The final demand 
is 20 million units from steel, 50 million units from motor vehicles and 30 
million units from construction. 

 
 Required: 
 (i) The technical coefficient matrix.     (2 marks) 
 (ii) Total output of each industry, given that the Leontief’s inverse matrix is 
 
    0.46 0.24 0.26 
   _1 0.43 0.60 0.41 
             0.192 0.30 0.24 0.42 
          (3 marks) 
 

(iii) If the final demand from steel drops by 2 million units, and that from 
motor vehicles increases by 10 million units, but there is no change in 
the final demand from construction, what would be the change in the 
total output of constructions?      
 (5 marks) 

        (Total: 20 marks) 
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QUESTION TWO 

(a) Transparency and Co. Certified Public Accountants (CPAs), have been 
appointed to audit accounts of Health National Hospital.  Due to the large 
number of accounts, the consultants have decided to audit a random sample of 
the accounts. 
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 Required: 
 (i) State the advantages of auditing a sample of the accounts.  (3 

marks) 
 (ii) Describe briefly the sampling technique you would recommend. (5 

marks) 
(iii) What are the advantages and disadvantages of the sampling technique 

recommended in (ii) above?     (4 marks) 
 
(b) State and briefly explain the qualities of a good point estimator.  (8 
marks) 
         (Total: 20 marks) 
 
QUESTION THREE 

(a) A chemical company is planning to launch a new fertilizer and carries out a 
market survey in order to determine the likely demand.  The survey indicates 
that the company can expect to sell between 1,000 and 2,000 tons per month 
and that the relationship between price charged and quantity demanded will be 
as follows: 

 

Price (Sh. ‘000’ per ton) 16 15 14 13 12 

Monthly demand in thousand 
tons 

1.00 1.25 1.50 1.75 2.00 

 
 The company estimates that the marginal cost (in Sh. ‘000’) of producing the 

fertilizer can be represented by the equation: 
    MC = 2X2 – X + 5 
    Where X is the monthly output in thousands of tons 
    The fixed costs will be Sh. 100,000 per month. 
 
 Required: 

(i) Determine the quantity and price which should be produced and 
charged respectively to maximize revenue and profit.   (8 
marks) 

(ii) Determine the maximum revenue and profit.   (4 marks) 
(iii) Why is the value of maximum revenue different from maximum profit in 

(ii) above?        (2 marks) 
 
(b) Under what circumstances would maximum revenue be equal to maximum 
profits? 
          (2 marks) 
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(c) Explain briefly the law of diminishing marginal returns.   (4 
marks) 
         (Total: 20 marks) 
 
QUESTION FOUR 

(a) Explain briefly the difference between a probability density function and a 
probability distribution.        (4 
marks) 

(b) A real estate salesperson estimates that 80% of the customers with whom he 
deals, can qualify financially for a mortgage loan for the house of their choice. 

 
 Required: 
 Determine the probability that the salesperson will process six loan applications 

before four approvals are obtained.      (3 
marks) 

 
(c) To obtain revenue to support the funding of public educational programmes in 

a city, the Parents and Teachers Association (PTA) proposes the establishment 
of a City Football Lottery Programme (CFLP).  The programme is to be 
conducted on weekly basis for each of the 16 weeks which are played by the 20 
teams in the Premier Football League.  Suppose the PTA projects that on a 
weekly basis the CFLP is expected to average Sh. 100,000 in profits with a 
standard deviation of Sh. 2,500.  Suppose further that the weekly profits data 
are assumed to be (approximately) normally distributed. 

 
 Required: 

(i) In the context of this problem, explain what the expected weekly average 
profits of Sh. 100,000 with a standard deviation of Sh. 2,500 mean.
 (3 marks) 

(ii) If the PTA wanted to raise Sh. 200,000 on the average.  Would they 
manage to raise this amount through the CFLP?  What is the expected 
probability of raising this amount?     
 (6 marks) 

(iii) Determine the interquartile range in weekly profits expected from the 
CFLP. 

         (4 marks) 
        (Total: 20 marks) 

 
QUESTION FIVE 
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(a) An accountant wishes to estimate the mean of accounts receivable.  He takes a 
random sample of 10 accounts receivable and gets the following results in 
millions of shillings. 

 6,7,4,2,5,7,8,6,9,9,7,0,7,3,8,1,6,8,5,2. 
 
 Required: 
 Construct a 95% confidence interval of the true mean of accounts receivable.  

(Assume the accounts are normally distributed).    (10 
marks) 

 
(b) The marketing manager of a company manufacturing detergents conducted a 

survey to assess customers response to new packaging recently introduced.  She 
classified the customers according to gender and from a random sample of 300 
customers, she got the following results. 

 
 Preference 
 New 

packaging 
Old packaging Undecided 

Male 27 14 92 
Female 73 82 12 

 
Required: 
Test at 1% level of significance if there is any significant relationship in 
packaging preference and gender.      
 (10 marks) 

         (Total: 20 marks) 
 
SECTION II 
 
QUESTION SIX 

(a) Reliable Transport Company Ltd. is to move goods from three factories 
located in Nairobi, Mombasa and Thika to three distribution centres in 
Nairobi, Machakos and Nyeri.  Information about the movement is given 
below: 

 
Supply at source  Demand at 

destination 
Nairobi 200  Nairobi 250 
Mombasa 100  Machakos 125 
Thika 150  Nyeri 125 
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 Mombasa cannot ship to Nyeri 
 Transportation costs in shillings per unit are: 
 

Source Destination 
 Nairobi Machakos Nyeri 
Nairobi 3 2 5 
Mombasa 9 10 12 
Thika 5 6 4 

 
 Required: 
 (i) Draw a network model for this problem.    (4 

marks) 
 (ii) Formulate the above problem.  Do not solve.   (6 marks) 
 
(b) Three supervisors at ABC Industries are assigned tasks as shown in the 

network below: 
 
 
 
 
 
 
 
 
 
 Supervisor     Task 
 
   8 
   3 
 
         6 
 
         5 
   2 
   9 
 
 
        7 
          4 
   5 

1 

2 

3 

A 

B 

C 
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 Required: 
 Formulate the above problem.   Do not solve.    (4 marks) 
 
(c) Briefly but clearly explain the following: 
 (i) A markov chain       (2 marks) 
 (ii) The purpose of a markov chain     (2 marks) 
 (iii) When a markov chain should be used.    (2 marks) 
         (Total: 20 marks) 
 
QUESTION SEVEN 

(a) The probability distribution showing the number of hours a specially trained 
accounts clerk is required to work daily is as follows: 

 
Hours Frequency 
0 0.4 
1 0.3 
2 0.2 
3 0.1 

 
The accounts clerk is assigned to this work daily based on the expected daily 
requirement.  In addition, customers pay Sh. 2,500 per hour for this service.  
The accounts clerk contracted wage is Sh. 1,500 per hour.  If more hours are 
required than are specified in the contract, the cost is Sh. 3,000 per hour. 
 
Required: 
(i) Determine the hours the accounts clerk should be contracted. (4 
marks) 
(ii) Calculate the net gain or loss to the company for each possible number 

of hours if the contract is written for the expected number of hours.
 (6 marks) 

 
(b) A student team was planning strategy for a management game being played in 

one of their classes.  They had to decide whether to price their firm’s products 
high or low.  They know that their subsequent profits in either case depended 
on whether the economy moved up or down – a variable controlled by the 
instructor.  They estimated that a high price in an upward economy would net 
Sh. 5 million in profit but a low price would yield Sh. 3 million profit.  If the 
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economy went down, a high price would net Sh. 2 million and a low price Sh. 1 
million in profit. 

 
 Required: 
 Formulate the above information as a game and determine the students’ best 

strategy. 
(4 marks) 

 
(c)  A charity is about to launch an appeal for a children’s ward in a national 

hospital and has to choose between the following fund raising strategies.  
Strategy I involves an initial appeal outlay of Sh. 40,000 and administrative 
costs of 5 cents for each Sh. 1.00 collected.  Strategy II has no initial outlay but 
instead involves an extensive door-to-door campaign with administrative costs 
of 30 cents for each Sh. 1.00 collected.  It is estimated that, whichever strategy 
is used the amount collected will be as follows: 

 
Amount (Sh.) 50,000 100,000 150,000 200,000 
Probability 0.2 0.4 0.3 0.1 

 
 Required: 
 (i) Construct a pay-off table.     (2 marks) 
 (ii) Determine which strategy the charity should adopt.  (4 marks) 
         (Total: 20 marks) 
 
QUESTION EIGHT 

Central and Eastern Industries is planning to introduce a new mobile phone service.  
To do so, the following activities are necessary: 
 

Activity Preceding 
Activity 

Expected 
Time 
(weeks) 

Standard 
Deviation 
(weeks) 

A - 6 1.0 
B - 3 0.5 
C A 5 1.0 
D A 4 1.0 
E A 3 0.5 
F C 3 0.5 
G D 5 1.0 
H B, D, E 5 1.0 
I H 2 0.5 
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J F, G, I 3 1.0 
 
The Costs of the project are estimated to be Sh. 10 million.  If the project is 
completed within 24 weeks the expected net revenue will be about Sh. 100 million but 
if the deadline of 24 weeks is not met, the service will fail to penetrate the market and 
a net revenue of Sh. 2 million is expected. 
 
Required: 
(a) Determine how long the project would take.    (8 marks) 
(b) If the start of activities B, E and G are respectively delayed by 3, 2 and 2 weeks, 

how would this affect the total project time?     (6 
marks) 

(c) Determine a 95% confidence interval for the expected time of the project and 
explain your answer.  Ignore the delays referred to in (b) above.  
 (3 marks) 

(d) Determine the expected profit on this project.  Again ignore the delays referred 
to in (b) above.         (3 
marks) 

         (Total: 20 marks) 
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QUANTITATIVE TECHNIQUES 
 
QUESTION ONE 

(a) (i) Transaction table – a table that show the outputs and inputs of 
industries.  

(2 marks) 
(ii) Primary inputs – inputs that are received by the industries from the non-

producing sector e.g. labour     (2 marks) 
(iii) Technical coefficients – proportion of inputs needed by an industry to 

produce a shilling worth of output.     (2 
marks) 

 
(b) - Planning for economic development of a region or state 
 - Shows how resources in an economy are shared among contributing 
sectors 
 - Helps in determination of GDP 
 - Reveals impact of decisions made by the contributing sectors on the 
economy. 
 

Determine the level of output each industry should operate at to meet the 
demand of its product.        (1 
mark for each) 

 
(c) (i)    Steel         m/vehicles  Construction 
  Steel   0.2  0.2   0.3 
  Motor Vehicles  0.3  0.4   0.4 
  Construction  0.4  0.2   0.1 
 

 (ii)     1_ 0.46 0.24 0.26  20  29  151.04 
  0.192 0.43 0.60 0.41  50 = 50.9     1_ 265.10 
   0.30 0.24 0.42  30  30.6 0.192 159.38 
 

  Total output 
 
  Steel = 151.04 m units 
  Motor vehicles = 265.1m units 
  Construction = 159.38m units 
          (3 marks) 
 

SUGGESTED ANSWERS 
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 (iii)  0.46 0.24 0.26 18   30.48 
     1__ 0.43 0.60 0.41 60 =    1__ 56.04 
  0.192 0.30 0.24 0.42 30  0.192 32.4 
 
         158.8 
         291.88 
         168.75 
 

 Change in construction output = 168.75  159.38 
     = 9.37m units (increase)  (5 marks) 
         (Total: 20 marks) 
 
QUESTION TWO 

(a) - Lower auditing cost 
 - Less time consuming 
 - More accurate results      (3 marks) 
 
 (ii) Systematic random sampling/Simple random sampling 
  - Determine sampling frequency, m = population size 
            sample size 
  - Identify 1st m items/accounts and select one account/item 
randomly. 
  - Select the mth item/account thereafter.   (5 marks) 
 
 (iii) Advantages 
  - Has lower sampling cost 
  - Is quicker than simple random sampling. 
 
  Disadvantages 

- Is not completely random as only in the 1st m items there is a 
random selection. 

- Can be biased if the data is periodic 
- Requires access to all items and sampling frames which may not 

be available. 
(b) Unbiased – Estimator is unbiased if its expected value is equal to the estimated 

parameter i.e. E(0) = 0 
 
 Consistent – As the sample size increases the estimator tends to the estimated 

parameter i.e. lim var (0) = 0 
 n = ∞ 
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 Sufficient – Uses all the information in the sample in estimating a parameter. 
 
 Efficient – Has the minimum variance among competing estimators. (8 

marks) 
 
QUESTION THREE 

(a) Demand function 
 
 P = a + bx 
 
  The slope; b = 12 – 16 = - 4.00 
    2 – 1 
 So P = a – 4x 
 
 The intercept; at price = 12 an quantity = 2 
 12 = a – 4 *2 = 0 a = 12 + 8 = 20 
 So P = 20 – 4x 
 
 Total revenue (TR) = p*q = (20-4x)x = 20x – 4x2  
 
 Total cost = VC + FC 

 VC =  MC =  2x2 x 5 - 
3

2
x3 – ½ x2 + 5x 

 So TC = 
3

2
x3 – ½ x2 + 5x + 100 

 So π = 20x – 4x2 - 
3

2
x3 – 5x – 100 

 π = 3

3
2 x - 3 ½ x2 + 15x – 100 

 
 For maximum profits dπ 0 
           Dx 
 
 dπ = -2x2 – 7x + 15 
 dx 
 
 or 
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 So x = 
2*2

15)*2*(4
2

77 
= 

4

137 
 

 x = 
4

6
or 

4

20
= 1½ or - 5 

 
 Negative values are impossible 
 
 So x = 1½ 
 
 Second order condition 

 
2

dx

dπ
= -4x – 7 

2
dx

dπ
   = -13 < 0 

   x = 1½ 
 
 So, maximum turning point. 
 
 So for x = 1½ we have maximum profit 
 

 So P = 20 – 4 * 
2

3
 

  X = 3/2 
  = 20 – 6 = 14 
 
 For revenue 
 TR = 20x – 4x2 
 

 
dx

dTR
= 20 – 8x = 0 

2

5

8

20
x   

 
 x = 2½ 
 

 For max. revenue 
2

dx

TR
2

d
< 0 so 

2

2

dx

TRd
= -8 < 0 

 

 For x = 2½, P = 20 – 4* 
2

5
= 10 

  x = 2½ 
 
 So, for max. revenue; quantity = 2,500 
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 Price = Sh. 10,000 
 
 (ii) For max. profit; quantity = 1,500 
 
  Price = Sh. 14,000 
 
  Maximum revenue 

  TR = 2550
2

5

2

*45*20
2









 

  x = 
2

5
 

  Sh. 25,000 
 
 Maximum profit 

 11  = - 
3

2
3

2

3








- 100

2

3
*15

2

3

2

7
2









 

 x
2

3
 

 = 100
2

45

8

63

24

54
  

 = -2.25 – 7.875 + 22.5 – 100 
 = (87.625) 
 = Sh. (87,625) – a loss.       (4 marks) 
 

(iii) Because when computing profits we subtract the costs which is not the 
case when computing the total revenue.    (1 mark) 

 
(b) Maximum revenue would be equal to maximum profits if he had no costs 
incurred. 
          (1 mark) 
 
(c) The low of diminishing marginal returns states that, with all other production 

factors held constant, the use of increasing amounts of the variable factor in 
the production process beyond some point will result in diminishing marginal 
increases in total output. 

          (2 marks) 
 
 
 
QUESTION FOUR 
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(a) Probability density functions: 
- This is a function that assigns a probability to each of the elementary 

events of an experiment. 
- A probability density function (pdf) could be either continuous or 

discrete. 
 

Probability distribution 
- This is a theoretical model of the relative frequencies of a finite number of 

observations of a variable.  It is a systematic arrangement of probabilities 
with mutually exclusive and collectively exhaustive elementary events of an 
experiment. 

- A pdf is distinguished from a pd in that the former is a rule for assigning a 
probability to the elementary events of an experiment, while the latter is a 
systematic presentation or arrangement of the probabilities.  (4 
marks) 

 
(b) We need 
 
 P (n=6, r = 4, p = 0.80) =  n – 1 
        r – 1   Pr(1-p)n-r 

   or 
 (n - 1)! 
 (r-1)! (n – r)! Pr(1-p)n-r 

 
 5! 0.8040.202 =   5*4  0.4096*0.04 
 3! 2!              2*1 
 
 = 0.16384 
 

The probability that the salesperson will process six loan applications before 
four approvals is 0.1638.       (3 marks) 

 
(c) (i) Average profit of Sh. 10,000 means that PTA expect to collect from the 
CFLP  

Sh. 100,000 per week.  Some day this amount could be high and others 
low but when averaged out, Sh. 100,000 will be realized in a week. 

 
 (ii) Average amount per week = Sh. 100,000 
  Number of weeks for CFLP = 16 
  Total average amount expected = 100,000*16 
       Sh. 1,600,000 
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No PTA cannot raise Sh. 200,000 through the NFLP – infact they would 
be short of Sh. 400,000. 
 
Expected probability = x - µx = 2,000,000 – 1,600,000 
   δx            2,500 x 16 
 

000,40

000,40
- 1   = 1.00 

From table (normal)  this equal to 0.3413. 
 
There is a probability of 0.3413 that PTA will raise Sh. 200,000 in 16 
weeks.  

(6 marks) 
 

(i) Q1 = x – μx = + δx and Q3 = μx + δx  
 
For Q1, the level of weekly profits we expect to exceed 75% of the time. 
 
 
 
      0.5 
 
           0.25 
            0.25 
 
 
     Q1        10,000 
 
      0.75 
 
From standardized value  , area corresponding to probability of 0.2500 is 0.2486 
which give value of as 0.67 Q1 = -0.67 hence for Q3 = 0.67. 
 
So, Q1 = 100,000 + (-0.67*25,000) = Sh. 83,250. 
 
Q3 = 10,000 + (0.67*25,000) = Sh. 11,6750 
 
The interquartile range or “middle spread” of the distribution is Q3.Q1 

 
= 116,750 – 83,250 
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= Sh. 33,500 
 
QUESTION FIVE 

(a) Sample mean x = 69.5 = 6.95 
     10 
 

 Standard deviation = 
1n 


2

)( xxe
 

    = 
9

25.145
 

    = 1.67  
 
 95% confidence interval = 6.95  to 0.975 ( ) 1.67 
                10  

    = 6.95 1.19  
 

(b) O  E  
 

E

EO
2


 

 27  44.3  6.76 
 
 14  42.6  19.20 
 
 92  46.1  45.70 
 
 73  55.7  5.37 
 
 82  53.4  15.32 
 
 12  57.9  36.39 
    x2 = 128.74 
 
 Hoi preference and gender not related. 
 
 HAI preference and gender related. 
 
 Table value = x2

(2) (0.99) = 9.21 
 
 Reject Ho at 1% level if x2 > 9.21, since 128.74 > 9.21 
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 Reject Ho and conclude that data evidence shows preference and gender are 
related. 
 
SECTION 11 
 
QUESTION SIX 

(a) (i) Network 
 
 
  
                                                      3 
 
    2 
                 200 
    5    250 
 
   9 
   10 
 
 
                 100 
 
   5 
        6    125 
 
    4 
 
 
                   150 
 
   0 0 
         0 
 
          125 
                     150 
 
(ii) Formulation 
 Minimize = 3x11 + 2x12 + 5x13 + 9x21 + 10x22 + 5x31 + 6x32 + 4x33 

 
 Subject to 

Nairobi 

Nairobi 

Mombasa 

Thika 

Dummy 

Machakos 

Nyeri 
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 x11 + x12 + x13 ≤ 200 
 x21 + x22           ≤ 100 
 x31 + x32 + x33 ≥ 150 
 x41 + x42 + x43 ≥ 150 
 x11 + x21 + x31 + x41 = 250 
  x12 + x22 + x32 + x42 = 125 
  x13 + x23 + x33 + x43 = 125 
 
  xij ≥ 0 
 
(b) Formulation: 
 
 Let Xij = 1 if supervisor 1 is assigned to task j, O if not. 
 
 Maximize = 8x11 + 3x12 + 6x13 + 5x21 + 2x23 + 7x31 + 4x32 + 5x33 
 
 Subject to: 
 
 X11 + X12 + X13 ≤ 1 
 X21 + X22 + X23 ≤ 1 
 X31 + X32 + X33 ≤ 1 
 X11 + X21 + X31 ≤ 1 
 X12 + X22 + X32 ≤ 1 
 X13 + X23 + X33 ≤ 1 
 Xij ≥ 0 
 
(c) (i) A Markov chain is a sequence of events in which the probability of 
occurrences 

for an event depends upon the immediate preceding event.  In effect, 
such a chain has a memory.  It „remembers‟ the last event, and this 
conditions the likelihood of future events.    
 (2 marks) 

 
(ii) Markov analysis enables us to find the probability of a system being in 

any particular state at a given time.  More importantly, it allows us to 
find the long-run average or steady states probability for each state.  
With this information, we can predict the behaviour of the system over 
time.  (2 marks) 
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(iii) The key feature to look for is the memory from one event to the next.  
If this be the case, then Markov chain analysis can be used.  (2 
marks) 

 
(iv) Any two applications: 
 - analyze consumer buying patterns. 
 - forecast bad debt allowances. 
 - planning personnel needs 
 -  analyze equipment replacement. 
 
 While not a widely used tool, Markow analysis can provide important 

planning information where it is applicable.    (2 
marks) 

 
QUESTION SEVEN 

(a) (i) Hours to be contracted: 
 
  Expected hrs = 0*0.4 + 1*0.3 + 2*0.2 +3*0.1 = 1 
 
  The accounts clerk should be contracted for 1 hour. 
 
 (ii) 
 

Hours required 0 1 2 3 

Revenue 0 2,500 5,000 7,500 

Salary 1,500 1,500 1,500 1,500 

Extra wages 0 0 3,000 6,000 

Net (1,500) 1,000 500 0 

 
(b) 

ECONOMY 

  UP DOWN  

 HIGH 5 2 DOMINANT 

PRICE LOW 3 1  
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Since the high price strategy dominates, the team should set their price high. 
 
(c) (i) Pay-off table: 
 

AMOUNT (SH.) PROBABILITY 

50,000 0.2 

100,000 

 

150,000 

0.4 

 

0.3 

200,000 0.1 

 
 (ii) Strategy 1 expected value; 
 
  EV (1) = {(50,000) 0.2 + 100,000 (0.4) + 150,000*0.3 + 200,000*0.1} = 
115,000 
 
  Costs = 40,000 + 0.05*115,000 = 45,750 
 
  So net expected amount = Sh. 69,250. 
 
Expected value of strategy II 
 
EV (II) = Sh. 115,000 
 
Costs = 0.30*115,000 = Sh. 34,500 
So, net expected amount = 115,500 – 34,500 
= Sh. 80,500 
 
So, strategy II should be adopted. 
 
QUESTION EIGHT 

 
 
             6 
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       11 14 
 
 
    C 
        5 
 
 
 
 
 1  D        2 
 
 6     6  4  10 10 
 
 
         F 
        3 
 
 A        3 E 
    Dummy    G 
       6    0  5 
 
 
 
 
 0      B  3 11          4  1      5        J        7 
 
 0      0     3        10     10  5 15 15 2 17     17           3     20       20 
 
 
 

Critical path A  D H I J with a duration of 20 weeks. 
 
(b) B has a float of 7 weeks (10-0-3) = δ a 3 week delay will not alter project 
duration. 
 

E has a float of 1 week (10-6-3) = δ a 2 week delay will increase project 
duration by 1 week. 

 G has a float of 2 weeks (17-10-5) = δ a 2 week delay will not alter project 
duration. 
 
(c) Mean project duration = 20 weeks 
 
 Project standard deviation (sd) = sd of critical activities 
 

   sd = 22222 15.0111  = 25.4 = 2.0616 

 
 95% confidence interval = mean ±1.96*2.0616 
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 = 20 ± 1.96*2.0616 = 20 ± 4.0406 
 
 that is 15.96 to 24.04 weeks. 
 
 With 95% confidence the project can be finished by 15.96 to 24.04 weeks. 
 
(d) Prob. of exceeding 24 weeks. 
 

 = 
06.2

2024
= 1.94 which gives 0.47308 

 So prob. of exceeding 24 weeks is 
 
 0.5 – 0.4738 = 0.0262 
 
 Expected profit = }0262.0*2)026.01(*100{  - 10 

 
 = 97.38 + 0.0524 – 10 = 87.4324 
 
 = Sh. 87,432,400. 
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