
 
QUANTITATIVE TECHNIQUES 
 
SECTION I 
 
QUESTION ONE 

(a) In a recent research survey by Intelligence Consultants on the use of the 
services of auditing firms by various Non Governmental Organisations 
(NGOs) in Kenya, the findings were as follows: 

 
 Out of those NGOs which used P & M Auditors in 2001 financial year, 10% 

switched to D & T Auditors.  10% switched to Best Auditors and 10% 
switched to Excel Auditors.  Out of those which used D & T Auditors in the 
same financial year, 20% switched to Best Auditors and 10% to Excel Auditors.  
Out of those which were using Best Auditors only 10% switched to Excel 
Auditors.  Out of those which used Excel Auditors, 20% switched to P U M 
Auditors, 10% to D & T Auditors and 10% to Best Auditors in 2002 financial 
year.  It was further found that the market share of P & M Auditors, D & T 
Auditors, Best Auditors and Excel Auditors was 20%, 30%, 40% and 10% 
respectively. 

 
 Required: 

(i) Determine which auditing firm(s) are likely to audit more and less 
NGOs in the 2003 financial year.      (10 
marks) 

(ii) Explain some of the possible actions for the audit firms, which might 
experience reduction in market share.    (3 marks) 

 
(b) Consider an economic system which has n different sectors, each of which 

produces one commodity.  The product of one sector is being consumed by 
other sectors and also there is the final demand for each product produced. 

 
 Required: 
 (i) Represent the above information in a tabular form.  (3 marks) 

(ii) Derive a relationship (equation) which can be used to determine how 
much each industry should produce in order to meet the final demand.
 (4 marks) 

        (Total: 20 marks) 
 
QUESTION TWO 
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(a) The break-even point is that level of output at which revenue equals cost. 
 
 Required: 
 Graphically show the break-even point using the cost, revenue and profit 
functions. 
          (6 marks) 
 
(b) ABC Manufacturers Ltd. produces spare part for motor vehicles.  The demand 

for this spare part is given by; d = 15 – 0.5p; where d = demand and p = price. 
 
 Required: 
 (i) Explain clearly why the coefficient of the price is negative.  (2 

marks) 
 (ii) Determine the total revenue function.    (2 marks) 
 (iii) Determine the price elasticity at a price of Sh. 12.  Clearly interpret your 

answer. 
          (4 marks) 
 
(c) The revenue of Better Option Pink Mobile Phone Company is related to 

advertising (a) and phones sold (q).  Specifically, the relationship can be 
expressed as: 

 
 R = q2 + 3qa + a2 
 
 However, the budget constrain on advertising and production is given by q + a 
= 100. 
 
 Required: 

(i) Determine the maximum revenue with the advertising and production 
constraints.       (4 marks) 

(ii) What does ^ represent economically?    (2 marks) 
(Total: 20 marks) 

 
QUESTION THREE 

(a) Explain the following terms as used in index numbers: 
 (i) Price index       (2 marks) 
 (ii) Quantity index       (2 marks) 
 (iii) Composite index      (2 marks) 
 (iv) Value index       (2 marks) 
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(b) The following prices and quantities reflect the average weekly consumption 
patterns of a certain family for the years 2001 and 2001. 

 
 Year 2001 Year 2002 
 
Item 

Price 
(po) 
Sh. 

Quantity 
(qo) 

Price 
(pt) 
Sh. 

Quantity 
(qt) 

Oranges (Kg) 15 2 25 1 
Milk (Litres) 30 2 35 2 
Bread (Loafs) 30 3 40 3 
Eggs 
(Dozens) 

50 1 65 1 

 
 Required: 
 (i) Price relatives for each item.     (4 marks) 
 (ii) Laspeyres price index      (4 marks) 
 (ii) Paasche price index      (4 marks) 
         (Total: 20 marks) 
 
QUESTION FOUR 

(a) A production department uses a sampling procedure to test the quality of 
newly produced items.  The department employs the following decision rule at 
an inspection station:  If a sample of 14 items has a variance of more than 
0.005, the production line must be shut down for repairs.  Suppose the 
following data have just been collected. 

 
3.43 3.45 3.43 3.48 3.52 3.50 3.39 
3.48 3.41 3.38 3.49 3.45 3.51 3.50 

 
 Required: 
 Should the production line be shut down?  Explain.   (5 marks) 
 
(b) Nation Standard Newspaper poll for the year 2002 presidential campaign in 

Kenya sampled 491 potential voters in October 2002.  A primary purpose of 
the poll was to obtain an estimate of the proportion of potential voters who 
favour each candidate.  Closer to December 2002 elections, better precision 
and smaller margins for error were desired.  Assume a planning value for the 
population proportion of p = 0.50 and that a 95% confidence level is desired. 

 
 Required: 
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 Determine the recommended sample size for each of the following surveys: 
 

Survey Margin of 
error 

Early December 0.02 
Pre-election day 0.01 

          (8 marks) 
 
(c) Future Computer Company has developed a new computer accounting 

software package to help accountancy analysis reduce the time required to 
design, develop and implement an accounting system.  To evaluate the benefits 
of the new software package, a random sample of 24 accountancy analysis is 
selected.  Each analyst is given specifications for a hypothetical accounting 
system.  Then 12 of the analysis are instructed to produce the accounting 
system by using the current technology.  The other 12 analysts are trained in 
the use of the new software package and then instructed to use it to produce 
the accounting system.  The 24 analysts complete the study and the results are 
shown below: 

 
 Completion Time Data and Summary Statistics for the Software Testing Study. 
 

Current 
technology 

New 
technology 

300 276 
280 222 
344 310 
385 338 
372 200 
360 302 
288 317 
321 260 
376 320 
290 312 
301 334 
283 265 

 
Sample size  n1 = 12   n2 = 12 

 

Sample mean  1X = 325  2X = 288 
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Sample standard deviation S1 = 40  S2 = 44 
 

Required: 
Determine whether the new software package should be adopted at 95% 
confidence level.           (7 
marks) 
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         (Total: 20 marks) 
 
QUESTION FIVE 

(a) For an additive time series model, what does the term “residual variation” 
mean?  Describe briefly its two main constituents.    
 (4 marks) 

(b) Explain the moving average centering and why it is employed.  (4 
marks) 

(c) Given a time series with trend figures already calculated, describe in words 
only, the method for calculating seasonal variation values using the additive 
model. (4 marks) 

(d) When projecting a moving average trend, what basis would make the choice of 
one of the following appropriate? 

 (i) Projecting „by eye.‟      (2 marks) 
 (ii) Using the method of semi-averages    (1 mark) 
 (iii) Using the average change in trend per period from the range. (1 

mark) 
(e) Explain how management of an organization might use seasonal variation 

figures and seasonally adjusted data.      
 (4 marks) 

         (Total: 20 marks) 
 
SECTION II 
 
QUESTION SIX 
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A small company produces only two sizes of frames for stereo receivers: standard size 
and slim-line.  The accounting department has provided the following analysis of the 
unit profit: 
 
 Standard Slim-line 
Selling price Sh. 6.00 Sh. 4.25 
Raw materials Sh. 0.75 Sh. 0.50 
 (1.5 units @ Sh. 

0.50/unit) 
(1 unit @ Sh. 0.50/unit) 

Packaging Sh. 0.25 Sh. 0.25 
Labour 0.40 hours 0.25 hours 
 
Labour is considered a fixed cost as it is performed by salaried workers at the plant. 
 
There are 350 units of the raw materials and 300 packing boxes available daily.  Both 
products utilize the same packing boxes.  At most 10 workers (at 8 hours/day) will be 
assigned to this project.  This problem was solved by the management scientists 
software with part of the output shown below. 
 
Variable Value Reduced 

Cost 
Standard 33.333 0.000 
Slim-line 266.667 0.000 
   
Constraint Slack/surplus Dual prices 
Raw materials 33.333 0.000 
Packaging boxes 0.000 1.000 
Labour 0.000 10.000 
   
Objective Coefficient ranges 
   
Variable Lower limit Upper limit 
Standard (C1) 3.500 5.600 
Slim-line (C2) 3.125 5.000 
   
Right side ranges 
   
Constraint Lower limit Upper limit 
Raw materials 316.667 No upper 

limit 
Packing boxes 200.000 320.000 
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Labour 75.000 90.000 
 
Required: 
(a) Formulate the above problem      (6 marks) 
(b) What is the optimal daily production plan?    (2 marks) 
(c) What is the maximum selling price for the standard model that will keep the 

same optimal solution as in (b) above?      (1 
mark) 

(d) Suppose C1 was changed from its current value to Sh. 5.50.  Would the optimal 
solution change? Why?        (1 
mark) 

(e) Suppose C2 was changed from its current value to Sh. 4.00.  Would the optimal 
solution change?  Why?        (1 
mark) 

(f) Suppose simultaneously C1 changed to Sh. 5.50 and C2 changed to Sh. 4.00.  
Would the optimal solution change?  Why?     
 (2 marks) 

(g) What is the shadow price for man-hours?  Interpret.   (2 marks) 
(h) What is the shadow price of the packing? Interpret.   (2 marks) 
(i) Suppose simultaneously the amount of material available increased from 350 to 

500 the number of boxes available increased from 300 to 310 and the number 
of man-hours increased from 80 to 84.  What conclusion can be drawn 
regarding the shadow price?  Why?       
  (3 marks) 

         (Total: 20 marks) 
 
QUESTION SEVEN 

(a) The J. R. Muchemi Computer Company is considering a plant expansion that 
will enable the company to begin production of a new computer product.  The 
company‟s executive director must determine whether to make the expansion a 
medium or large scale project.  Uncertainty exists in the demand for the new 
product, which for planning purposes may be low, medium or high demand.  
The probability estimates for demand are 0.20, 0.50 and 0.30 respectively.  The 
firm‟s accountants have developed the following annual profit (in thousands of 
shillings) forecasts for the medium and large scale expansion projects: 

 
  Medium scale 

expansion 
Large scale expansion 

  Profit Probability Profit Probability 
 Low 50 0.20 0 0.20 
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Demand Medium 150 0.50 100 0.50 
 High 200 0.30 300 0.30 
 
 Required: 

(i) Which decision is preferred for the objective of maximizing the expected 
profit?         (4 marks) 

(ii) Which decision is preferred for the objective of minimizing the risk or 
uncertainty?       (4 marks) 

(iii) From your answers in (i) and (ii) above, should the company go for 
medium scale expansion or the large scale expansion?  Explain. 
 (2 marks) 

 
(b) A manufacturing firm based in Nairobi Kenya receives shipment of parts from 

two different suppliers from UK and Japan.  Currently, 65% of the parts 
purchased by the company are from supplier 1 (UK) and the remaining 35% 
are from supplier 2 (Japan).  The quality of the purchased parts varies with the 
source of supply.  Historical data suggest that the quality ratings of the two 
suppliers are as shown below: 

 
 Percent of good parts Percent of bad parts 
Supplier 1 98 2 
Supplier 2 95 5 

 
The parts from the two suppliers are used in the firm‟s manufacturing process 
and during the processing a machine breaks down because it attempts to 
process a bad part. 
 
Required: 
(i) Given the information that a part is bad, determine the probability that it 

came from Supplier 1 and it came from Supplier 2.   (5 
marks) 

(ii) Show the above information in a probability tree.   (5 
marks) 

        (Total: 20 marks) 
 
QUESTION EIGHT 

(a) Explain briefly the network planning procedures.    (5 
marks) 
(b) Explain the following terms as used in network analysis: 
 (i) Total float       (2 marks) 
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 (ii) Free float       (2 marks) 
 (iii) Independent float      (2 marks) 
 
(c) The following is a PERT network planning modeling for the construction of a 

new home by Tunza Development: 
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   6  D         11 
      2               4 
   9  3         13 
 
        0     Dummy 
         A      6     3      I 
 
 
  0 C    1      12 
 1    E 3      5 
  0       13 5     K 
 
 
                        18 
   B  F 4 G  J    1         7 
   8     10    18 
 
            10    H       13 L 
   3      6   3 
            10    5       15 
 
 

Required: 
(i) Prepare a table of the earliest and latest start and finish times and slack 

times for this project.       (6 
marks) 

(ii) Can the project be finished in 16 weeks?  Explain.   (3 
marks) 

        (Total: 20 marks) 
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QUESTION ONE 

 (a) (i) 
 

0.6      0.1      0.1        0.2

0.1      0.9       0         0

0.1      0.2       0.7        0

0.1      0.1       0.1       0.7

      

EXCEL

BEST

T&D

M&P

  M matrix;  Transition

EXCEL BEST  T&D   M&P                                          FROM

  TO                                                                                



 

 

 

Year 2002 market share = 
 0.1      0.4     0.3      0.2

EXCELBESTT&DM&P
 

 

Year 2003 market share =  



















0.60.10.10.2

0.10.900

0.10.20.70

0.10.10.10.7

0.10.40.30.2  

 
   =  0.150.450.240.16  

 
AUDIT FIRM MARKET SHARE 
 YEAR 2002 YEAR 2003 COMMENT 
P & M 20% 16% LESS 
D & T 30% 24% LESS 
BEST 40% 45% MORE 
EXCEL 10% 15% MORE 
 
(ii) Possible actions for the audit firms which experience reduction in market share. 

- Advertise other services they offer apart from auditing. 
- Reduce their audit fees to attract more market share. 
- To enhance their quality of services. 
- To discuss with their clients of benefits of retaining them as auditors. 

 
(b) (i) Information in tabular form 
 

Sector Production 
(X) 

Technical coefficients 
(A) 

Final Demand 
(D) 

1 X1 a11     a12     a13…….a1n d1 

SUGGESTED ANSWERS 
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2 X2 a21     a22     a23……..a2n d2 
3 X3 a31     a32     a33……...a3n d3 
4 X4 a41     a42     a43……...a4n d4 
…. …. ………………………….. … 
…. ….. ………………………….. … 
n Xn an1     an2     an3……anm dn 

 
X = AX+ D  X - AX = D 
 

X(1-A) = D  X = 
A1

D


  X = (1 – A) - 1D 

 
QUESTION TWO 

(a) Graph showing the break-even point using the cost, revenue and profit 
functions: 
 Let C = Total Cost  R = Total Revenue 
 f = Fixed cost   b = cost per unit 
 X = Units of output  p = selling price per unit 
 Π = profit 
 Cost function; C = f + bx 
 Revenue function; R = Px 
 Profit function, Π = R – C = (p – b)x - f 
 At break even point, R = C 
  Px = f + bx (p – b)x = f 

   X = 
bp

f


 

 
 
 
 
 
 
 
 
 
 
 
 
 
 

Revenue
/cost 

BEP (Sh.) 

f 

0 

units point in even Break
bp

f
 

Output (X) 

R 

e 

Π 

f 
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(b) (i) d = 15 – 0.5p 
  Where d = demand p = price 

Coefficient of the price is negative because demand is inversely 
proportional to price.  When the price of a commodity is low, quantity 
demanded is high and vice-versa.  Demand function is down ward 
slopping. 

 
 (ii) Revenue function = Quantity demanded unit price 
     = (15 – 0.05P)P 
   R = 15P – 0.05P2 
 

 (iii) Price elasticity = 
price    inchange  percentage

demand    inchange  percentage
 

  
100p

p

100
d
d









 = 


 p

p

d
 but 

p

d




= - 0.9 and P = Shs. 12. 

  = - 0.5 
9

12   d = 15 – 0.5p  d = 15 – 0.5(12) = 9 

  Price elasticity = - 0.67. 
 

Price elasticity indicates how price responds to quantity changes.  – 0.67 
< 1, indicates that quantity changes do not have a lot of impact on price. 

 
(c) (i) Constrained optimization (Use of lag range multiplier approach). 
  Objective function: maximize R = q2 + 3qa + a2 
   Subject to: q + a – 100 = 0 
  Lag range function, L = q2 +3qa +a2 – (q + a – 100) 

  For maximum or minimum, 0
λ

dL

da

dL

dq

dL
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  0λ3a2q
dq

dL
 …………………………… (i) 

  0λ2a3q
da

dL
 …………………………… (ii) 

  0100aq
dλ

dL
 ……………………………. (iii) 

 3q + 2a - λ = 0                     (ii)  q = a 
 2q + 3a - λ = 0                      (i)  q + a – 100 = 0 ………(iii) 
 q – a = 0    a + a – 100 = 0 
 
 a = 50 
 q = 50 
 
 R = (50)2 + 3(50)(50) + (50)2 = Shs. 12,500 
 Maximum revenue R = Shs. 12,500 
 (ii) λ = 2q + 3a  2(50) + (50) = 250 

λ represents the sensitivity of the objective function for a unit change in 
the constraint.  If the constraint changes by 1 unit, the objective value 
will change by approximately λ .  In this case, a unit increase in budgetary 
resource will result in 250 units of additional revenue. 
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QUESTION THREE 

(a) (i) Price index measure the change in price in one time point (current 
period time  
  point) with respect to the base time point e.g. 

   Price index = 100
period base thefor  Price

period   giventhefor  Price
  

(ii) Quantity index measures the change in quantity in one time point 
(current period time point) with respect to the base time point. 

   Quantity index = 100
period base thefor Quantity 

period  giventhefor Quantity 
  

(iii) Composite index number is an index that considers a group or set of 
items or commodities in one time point with respect to another.  It is 
constructed from a combination of figures relative to several variables, 
price and quantity. 

  E.g. weighted composite index = 


 

w

w po
pn 100

 

 Where W = Weight for each component 
  Pn = price for the given period 
  Po = price for the base period 
(iv) Value index is an index that measures changes in the value of 

commodities and activities. 
 

(b) (i) Price relative = 100
0P

1P
  

  For oranges = 100
15

25  = 166.67% 

  For milk = 100
30

35   = 116.67% 

  For bread = 100
30

40  = 133.33% 

  For eggs = 100
50

26   = 130.00% 

 

 (ii) Laspeyre’s Price Index = 100
qp

qP

00

01





 

 
Item P1q0 P0q0 
Orange 30 30 
Milk 70 60 
Bread 120 90 
Eggs       65       50 
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  305   230  

  Laspeyre’s price index = 100
230

305  = 132.61% 

 

 (iii) Paasche price index = 100

1q0p

1q1p





= 100

215
280  = 130.23% 

Item P1q1 P0q0 
Orange 25 15 
Milk 70 60 
Bread 120 90 
Eggs       65       50 
  280   215  

 
QUESTION FOUR 

(a) 3.4586
14

48.42
n

XX   

 S2 = 
 






1n

2
XX

 = 
     

13

2
3.45863.5......

2
3.45863.45

2
3.45863.43 

 

  = 
13

0.02677144
 

    S2 = 0.002059 < 0.005 
 
 The production line should not be shut down because sample variance < 0.005. 

(b) Error, E = Z
n

pq  n = 
 

2
E

pq
2

2Z
 = 

2
E

0.50.51.96 
 

 Recommended sample size for: 
 (i) Early December survey E = 0.02 

  n = 
 20.02

0.50.5
2

1.96 
=2401 

 (ii) Pre-election day survey 
   E = 0.01 

  n = 
 20.01

0.50.5
2

1.96 
= 9604 

 
(c) Hypothesis 
 H0: µ1 - µ2 = 0 or H0: (µ1 = µ2) (mean completion time are equal) 

H1: µ1 - µ2 > 0  or H1:(µ1>µ2) (new software have a smaller mean 
completion time) 

 Level of significance = 0.05 
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 Degree of freedom = n1 + n2 – 2 = 12 + 12 – 2 = 22 
 
 = 0.05 
 d.f = 22 
 
 Decision Rule: Reject H0 if t-calculated > 1.72 

 S2 = 
   

2

11

21

2

22

2

11





nn

SnSn
 = 

   
21212

2
44112

2
40112




 

 
     S2 = 1768 
 
 Calculated t 

  = 
 

2
S

2n

1

1n

1

2μ1μ
2

X
1

X


























= 

3
2294

37
 = 2.16 

Since t-calculated > 1.72, we reject H0 and conclude that the new software 
package provides a smaller mean completion time. 

 
QUESTION FIVE 

(a) y = T + C + S + R  y – T – S = C + R = Residual variation 
 

Residual variation means other factors not explained by trend and seasonal 
variations.  The two main constituents of residual variation are: 
i) Random factors – these refers to variations on a time series that are 

caused by unpredictable events. 
ii) Cyclic factors – these refers to variations on a time series that are caused 

by underlying economic causes outside the scope of the immediate 
environment. 

 
(b) Moving average centering and why it is employed. 

When calculating moving averages with an even point penal, the resulting 
moving average is placed in between two corresponding time points. 
The moving averages are centered by averaging successive overlapping pairs.  
This ensures that each calculated trend value (centered moving average) is in 
line with a time point. 

 
(c) Procedure for calculating seasonal variation values (seasonal index) 

i) Calculate the trend values e.g. using moving averages. 

t – critical = 1.717 = 1.72 
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ii) Calculate the difference between the original time series values and the 
trend i.e. y–t. 

iii) Compute the average of (y-t) for each season to obtain the average 
seasonal index. 

 
(d) (i) Projecting “by eye” 

- This is also called freehand method. 
- It involves fitting a trend line or curve by looking at the shape of the 

graph.  This method is likely to give different answers. 
- It may be used when calculated trend values are non-linear. 

 
(ii) Method of semi-averages 

- In this method data is divided into two parts and then the average for 
each part is obtained.  The two averages are then plotted and joined 
by a straight line representing the trend. 

- This method can be used when we have fluctuating linear trend 
values. 

 
(iii) Average change in trend per period from the range used when we have 

fairly steady linear trend values. 
 
(e) How management of an organization might use seasonal variation figures and 

seasonally adjusted data. 
- Used to reveal seasonal influences on a time series data. 
- Used to adjust trend forecasts. 
- Used to predict future values 
- Seasonally adjusted data may be used to calculate the trend 
- Used feedback control. 

 
QUESTION SIX 

(a) Let: X = Number of standard size of frames 
  Y = Number of slim-line size of frames 
  Z = Total contribution 
 Contribution per unit of X = 6.00 – 0.75 – 0.25 = Shs. 5 
 Contribution per unit of y = 4.25 – 0.50 – 0.25 = Shs. 3.50. 
 
 Objective function, max Z = 5x + 3.5y 
 
 Subject to: 
 1. 1.5x + y ≤ 350 (Raw materials) 
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 2. x + y ≤ 300 (packaging boxes) 
 3. 0.4x + 0.25y ≤ 80 (Labour hours) 
 4. x,y ≥ 0 (Non-negativity) 
 
(b) Optimal daily production plan 
 - Produce 33.33 ≈ 34 standard size of frames 
 - Produce 266.667 ≈ 267 slim-line size of frames 
 - Optimal 2.5 (33.33) + 3.5(266.667) = Shs. 1,100 
 
(c) Maximum selling price = upper limit = Shs. 5.60 
 
(d) The optimal solution would not change if C1 changed from its current value to 

Shs. 5.50.  Shs. 5.50 is below the upper limit of Shs. 5.60. 
 
(e) The optimal solution would not change because Shs. 4 is less than Shs. 5 (the 

upper limit of C2) 
 

(f) Percentage Change of C1 = 100
5

55.5











= 10.0% 

 Percentage change of C2 = 100
3.5

3.54











 = 14.3% 

              24.3% 
 

The optimal solution would not change if C1 and C2 were changed 
simultaneously to Shs. 5.50 and Shs. 4 respectively because the sum of 
percentage changes is less than 100%. 

 
(g) Shadow/dual price for man hours is Shs. 10.  If an extra one hour of labour is 

gotten, the profit would go up by Shs. 10. 
 
(h) Shadow/dual price of packing is Shs. 1.  If we get one packing box, profit will 

go up by Shs. 1. 
 
(i) They will remain the same because the sum of percentage changes is less than 
100%. 
 
QUESTION SEVEN 

(a) (i) Expected profit for medium scale expansion 
  = 50 x 0.2 + 150 x 0.5 + 200 x 0.3 = Shs. 145,000 
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  Expected profit for large scale expansion 
  = 0.2 x 0 + 100 x 0.5 + 300 x 0.3 = Shs. 140,000 
 

Recommendation: prefer medium scale expansion because it has a 
higher expected profit. 

 

 (ii) Variance, 2
σ =    R

2
μx  

2
σ (Medium scale) = (50-145)2 0.2 + (150-145)2

0.5 + (200 – 145)2


0.3 = 2725 
 

  σ medium = 52.202725   
2

σ (Large Scale) = (0–140)2 0.2 + (100–140)2 0.5 + (300–140)2 0.3 = 
12,400 

  σ Large = 111.3612400   C.V = 
μ

σ
 

   C.V medium = 36%100
145

52.20
  

   C.V Large = 79.54%100
140

111.36
  

  Prefer the medium scale expansion because it is less riskier. 
 
  σ medium < σ large 
  CV medium < CV large 
 

(iii) From (i) and (ii) medium scale expansion is preferred it has the highest 
expected profit and is less risky. 

 
(b) (i) Let S1 = supplier 1 S2 = supplier 2  G = Good part 
 
  B = Bad part 
 
  Then: 

  P(S1) = 0.65   2SGP  = 0.95 

  P(S2) = 0.35   1SBP  = 0.02 

   1SGP  = 0.98   2SBP = 0.05 

   B1SP  = 
   

 BP

1SP1SBP 
 P(B) =  1SBP  P(S1)+  2SBP P(S2) 

  P(B) = 0.02   0.65 + 0.05 0.35  P(B) = 0.0305 
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   B1SP  = 0.4262
0.0305

0.650.02



 

   B2SP  = 
   

 BP

2SPSBP 
2 = 

0.0305

0.350.05 
 

   B2SP  = 0.5738 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
QUESTION EIGHT 

(a) Network planning procedures 
i) Define the project and all of its significant activities or tasks. 
ii) Develop the relationships among the activities.  Decide which activities 

must precede and follow others. 
iii) Draw the network connecting all of the activities. 
iv) Assign time estimates to each activity. 
v) Compute the longest time path through the network.  This is called the 

critical path. 
vi) Use the network to help plan, schedule, monitor and control the project. 

 

P(S1) = 0.65 

  0.981SGP   

P(S2) = 0.35 

  0.021SBP   

  0.952SGP   

  0.052SBP   

      0.6371SGP1SPG1SP   

      0.0131SBP1SPB1SP   

      0.33252SGPsSPG2SP   

      0.01752SBPsSPB2SP   
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(b) (i) Total float is the amount of time an activity or a path of activities could 
be delayed  

without affecting the overall project duration.  It can also be defined as 
the amount of spare time available given the most favourable conditions. 

 
  Total float = Latest finish time – Earliest start time – Activity duration 
time. 
  TF = LFT – EST – D 
 

(ii) Free float is the amount of time that an activity can be delayed without 
affecting any other activity in the project. 

 
  Free float = Earliest finish time – Earliest start time – Activity duration 
time 
  FF = EFT – EST - D 
 

(iii) Independent float is the amount of time an activity can be delayed 
without affecting the next activity. 

 
Independent float = Earliest finish time – latest start time – Activity 
duration time 

  IF = EFT – LST – D 
 
(c) (i) Table of earliest and latest start and finish times and slack times for the 
project. 
 
Activity Earliest 

Start (a) 
Latest 
Start 
(b) 

Earliest 
Finish 

Latest 
Finish 

Slack = b 
– a 

A 0 1 6 7 1 
B 0 0 8 8 0 
C 6 7 7 8 1 
D 6 9 9 12 3 
E 8 9 11 12 1 
F 8 9 12 13 1 
G 8 8 18 18 0 
H 8 10 13 15 2 
I 11 12 14 15 1 
J 12 14 13 15 2 
K 12 13 17 18 1 
L 14 15 17 18 1 
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 (ii) Critical path is B - G 
  Project completion time = 18 weeks 
  = The project cannot be finished in 16 weeks. 
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