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Question 1 (Lynx Electronics)

@

(b)

1 Thetable bdow showsthe Divison'sresults for the financid year just ending.

Modd A B C D Total
Unit Selling Price 35 48 D0 45

\/ ariable cost per unit 6 6 19 8

Contribution per unit 29 2 71 37

Sades VVolume 20,000 87,000 8,000 6,000

Sales Income 700,000 4,176,000 720,000 270,000 5,866,000
Total Contribution 580,000 3,654,000 568,000 222,000 5,024,000
Fixed Costs (596,659) (3,559,495) (613,706) (230,140) (5,000,000
Profit (16,659) A,505 (45,706) (8,140 24,000
Target 28,000 167,040 28,800 10,800 234,640
Profit asa % of sales -2% 2% -6% -3% 0.4%
income

1%

Other forms of comparison against target are acceptable
Plus 1 for presentation

Re-launch of Modd A

Sales Sales Sales
Volume Volume  Volume
Unchanged up20%  up 30%

Probability 20% 50% 30%
Sdes Volume 20,000 24,000 26,000
Sales Income 700,000 840,000 910,000
\Variable costs (120,000) (144,000) (156,000)
One off re-launch costs (100,000) (100,000)  (100,000)
Net contribution 480,000 596,000 654,000

Probability weighted contribution 96,000 298,000 196,200
Expected contribution 590,200

ez
ez
ez
ez

Vs
ez

The above figures show that thereis only a 20% risk of a reduced contribution
resulting from the re-launch. The “expected” contribution is higher than the
current figure. This suggests that unless the company is particularly risk averse
it would be well advised to go ahead and re- launch modd A.

The “expected” contribution is not an amount we actualy expect in any of the
specified scenarios. It is an average of the possible outcomes weighted by their
probahilities. It is generdly thought to be a good basis for decison making
when faced with an eement of uncertainty, provided you are prepared to take
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(©

the associated risks (“risk neutrdity”). In this case the sgnificant risk is a 20%
chance that contribuion will actudly fall.

Pricelncreasefor Modd C

10% price 20% price
increase increase
Sdling price per unit (£) e8] 108
Sdesvolume 8,000 7,680
Salesincome (£) 792,000 829,440
\Variable codts (£) (152,000) (145,920)
Net contribution (£) 640,000 683,520

These figures suggest that 20% price increase would be more advantageous in spite
of the resulting drop in demand.

Model D

Mode D makes the smdlest contribution of al 4 products. However, if it were to
be withdrawn then that £222,000 would be logt to the company. On the other hand
the company’s fixed costs would drop by £175,000. So the net impact on the
company would be aloss of £47,000.

In addition to this loss would be the disruption caused by te closng down of a
production line. Some of the variable and fixed costs saved would, no doubt, relate
to saff so the company would perhaps need to make employees redundant.

On baance it would seem sengible to retain this product for the time being, though
its performance should be kept under regular review. Perhaps it would be wise to
prepare plans for aquick withdrawal if the position deteriorates.

Profit Margin asa Target

The company sats a target that each product should achieve a 4% profit margin.
This does not seem appropriate since it could lead to incorrect decisons. For
example, model D makes a loss, but as we have seen there is nevertheless a case
for continuing to produce it.

The product profit margins are based on a number of factors, some of which are
outsde the control of the divisond managers, for example the fixed cost
gpportionment method and the size of centra company overheads.

The factors which are within the divisona managers control are saes income and
direct costs. So perhaps the best target for a divisond manager would be a
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specified leve of divisond contribution to central overheads. The required leve
could be et to cover overheads and achieve the company's required profit level. 1

(Examiner's comment: the mark can be awarded for any sensible type of target
provided it is not product specific.)
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Question 2 (Clampdown NHS Trust)

€) 0] Establish full cost of operation A. Firdly, apply specified order of closure
method to determine support service overheads chargeable to theatres:

Estates F/IT HR Theatres Other Medical

£000  £000 £000 £000 Depts £000
CotB/F 9000 4,000 800
AppnEst.  (9,000) 584.4  350.7 10519 7013.0
App'n FIT - (45844) 5004 10188 3056.2
Appn HR - - (16601 _150.9 1509.2
Total - - - 2221.6 11,578.4

Of the £2,221,600 overhead, 20% goes to private patients, i.e. £444,320.
Together with £270,000 overhead from administrative staff, equipment
capitd charges & hotel expenses, gives totd overhead for aosorption of
£714,320. Thisis absorbed as follows:;

£714,320 = £198.42 per hour (see note 1)
3,600

=> full unit cogt of operation A is.

£
Nursng/Medicd Staff 400
Medicd & Surgicd Supplies 100
Drugs 100
Overheads: (198.42 x 3 hrs)) 595.27
Total 1195.27

=> sp total price would be £35,858 (1195.27 x 1.5 x 20 ops.)

Note 1: Students may aso judifiably add the extra 60 hours of these
Operation A’s to the absorption base, producing an absorption rate of
£195.17 per hour and a unit cost of £1,185.51, and total price of £35,565.

(i) Opportunity cost if no effect on operation B’s volume:

£
Nursng/Medica gaff (50% higher) 600
Medicd & Surgicd Supplies 100
Drugs 100
Variable Overheads (198.42 x 10% x 3) 59.53
Total 859.53

=> g0 total cost for 20 ops. is£17,190.6
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dternative answer, based on note 1

£
Nursng/Medica gtaff (50% higher) 600
Medicad & Surgicd Supplies 100
Drugs 100
Variable Overheads (195.17 x 10% x 3) 58.55
Total 858.55

=> gp total cost for 20 ops. is£17,171
So including B, and using £859.53 per operation cost will be £28,877

Opportunity cogt if operation B's volume is cut by 10 operations
contribution is £2,000 less variable costs of £829.37 (see note 2) =
£1,170.63, giving tota foregone contribution of £11,706, and hence tota
opportunity cost of £28,897, usng £858.55 per operation.

Note 2: Staff + MSS + Drugs + Overheads of 198.42x 0.1 x 4
300+200 +250 +79.37=£829.37

Correct gpplication of specified order of closure method 6

(2 marks per cost item)
Consigtent total overhead charged to theatres 1
Conggent totd full cost plus price for 20 operations 2
Consigtent opportunity cost without effect on B 2>
Conggent opportunity cost with effect on B 2>

(b) Use of full cost plus pricing - advantages & disadvantages
. congstency with current methods, therefore smpler to operate and less likely to

cause problems with regular customers 1%
may not win contribution generating business, and hence worse off than could
otherwise beif the work istaken on 1
gpportionment of overheads is inherently quite arbitrary and o it's debatable
whether this should affect prices charged in arigid fashion 1

Use of opportunity cost pricing - advantages & disadvantages

. sasthe minimum price, such that any price above this will provide contribution
and therefore make the Trust better off than it would otherwise be 1
danger of undergtating relevant costs e.g. by assuming most overheads are fixed,
and by not employing ABC there is no identification of the activities that may be

affected by this extrawork 1%
danger of creating a precedent such that the customer may expect such a price
for future work 1
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Other relevant arguments may attract credit up to a maximum of 2

(© Other factors:

ADMXM1

level of absorption of overheads by regular planned work may affect price wish
to charge
what the neighbouring private hospitd is prepared to pay
what competitors may charge
long term effect on regular customers should operation Bs need to be cancelled
1 mark per point
Other relevant points can attract credit up to a maximum of 2
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Question 3 (Jimmyjazz PIc)
€) Profit earned last month:

X £ Y £ Z £ Total £

Price 50 80 100
VC 30 50 60
Contribution 20 30 40
Sdes (units) 20,000 25,000 30,000
Totd Contribution 400,000 750,000 1,200,000 2,350,000
Fixed Costs 1,875,000
Profit 475,000

To determine mix that would have maximised profit, need to establish whether there
were any scarce resources, taking account of the total potentia demand for each
product:

Materials: (20,000x2) + (30,000x5) + (35,000x7) = 435,000 Kgs. => NOT
scarce

Labour: (20,000x4) + (30,000x5) + (35,000x5) = 405,000 Hrs. => scarce as only
355,000 hrs. available

Machines: (20,000x10) + (30,000x12) + (35,000x18) = 1,190,000 Hrs. => NOT
scarce

Therefore to determine profit maximisng mix need to identify unit contribution per
labour hour of each product:

Product X: 20/4=5
Product Y: 30/5=6
Product Z: 40/5=8

=> Ranking order for profit maximising productionis Z, then Y, then X.

Production levels Labour hrs.
355,000
Make 35,000 Z @ 5 hrs each (175,000)
Make 30,000 Y @ 5 hrseach (150,000)
Make 7,500 X @ 4 hrs each (30,000)
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This producestota contribution asfollows:

Production levels Contribution  £000's
35,000 Z 1,400
30,000 Y 900
7,500 X _ 150
2,450

....ah increased contribution/profit of £100,000

Correct caculation of profit earned

Determination of labour as only scarce resource

Use of consstent ranking system based on contribution per unit of scarce
resource to establish profit maximising mix of production

Determination of conggent profit maximising mix of products

Cdculation of change in contribution/profit

NB:  Sudents who use linear programming but derive the correct outcome
should get full credit.

(b) Congraints will be:

Maerids 5Y + 7Z <445,000 ©®
Labour:  5Y +5Z < 355,000 @
Machines: 12Y + 187 <1,000,000 ®
Policy: Y>Z @

Objectivefunction: maximise 30Y + 40Z

See graph. Feasble region is OABC. From isoprofit line optimum is either point B
or C. Their respective contributions can be determined asfollows:

Point B:

5Y +5Z =355
12Y + 187 = 1,000

=>12Y + 127 = 852

=>6Z = 148

=>7=24.66,Y =46.33 (i.e. 24,666.666 & 46,333.333 respectively)
Contribution = £2,376,666.66
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Point C:

12Y + 18Z = 1,000 »

Y=Zp»

=> 30Z = 1,000 (by substituting equation » into equation» )
=>7=33,333.33, Y = 33,333.33(i.e. 33,333.333 each)
Contribution = £2,333,333.33

=> Point B is the optimum, producing profit of £501,667 (i.e. 2,376,666.66 —
1,875,000).
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Objective function

Conggent determination of congraints (%2 mark each)
Conggtent determination of feasible region

| dentification of congstent optimum point

Cdculetion of profit a identified optimum

(© Shadow price can be calculated for either scarce resource, labour or machine hours,
though credit should be given for correct caculaions that are consstent with earlier
results.

For labour:

5Y +5Z = 355,001

12Y + 18Z = 1,000,000

12Y + 127 = 852,002.4

=> 6Z = 147,997.6

=>Z = 24,666.266, Y = 46,333.934

=> contribution = £2,376,668.66, arise of £2 per hour

Or, for machines

5Y +5Z = 355,000

12Y + 18Z = 1,000,001

12Y +127Z = 852,000

=> 6Z = 148,001

=>7 = 24,666.833, Y = 46,333.167

=> contribution = £2,376,668.33, arise of £1.70 per hour.

N.B. Allowance should be made for students who round dightly their product
volumes

For any scarce resource the shadow price indicates the gain in contribution that can
be realised from extra availability of a scarce resource. It therefore represents the
maximum premium payable for such aresource.

The shadow price therefore represents the rate of gain in contribution (less any
premium payable) from extra avalability of the scarce resource until another,
currently dack, resource/congtraint is reached. For example, for labour, increased
hours would only be desired until the point where line 3 (machine condraint)
intersectsthe Y axis @ Y= 83,333.33. For Machine hours, the upper limit for extra
meachine time would be defined by the intersection between the labour congtraint and
the Y=Z condraint.
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Calculation of consistent shadow price for a scarce resource
Explanation of shadow price as maximum premium payable
Explanation of impact of currently dack resources
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Question 4 (HM S Costcutter)

@ The net present vaue of the project is a positive amount of £254 million. Thetime
taken to pay back the initid investment is ten years after the completion of
ingdlaion. The cdculaion is shown in the attached soreadshest.

See spreadsheet

See spreadsheet

(b) A 10.55% drop in the annua saving figure would reduce the NPV to approximately
£0.
(© Briefing Note

To

Chief Executive, Ships Services Agency

From Trainee Accountant
Subject Financia Appraisal of Proposa to Fit a Nuclear Power Plant in HMS

Costeutter

ADMXM1

The attached spreadsheet summarises the costs and savings expected to arise
from the ingtdlation of a nuclear power plant in HMS Costcuitter.

The figures have been discounted at the Treasury Test Discount Rate of 6% to
give a net present vaue for the project of £2.54 million. The fact that this is
positive suggests that the project is financialy worthwhile.

The cogts included in the appraisa include the ingtallation and disposal cogts for
the power plant. The delay in incurring the disposal cost of nuclear facilities a
the dockyard has also been taken into account.

You have suggested that projects of this scade should only be implemented if
they can be shown to pay back their initia cost within 10 years of the sart of
the project. This project has a capitd cost of £20 million and would save £2
million ayear. However, savings would not start until the second yeer after the
project started. So drictly spesking it would fail your suggested criterion sSince
full pay back would be 11 years after the start of the project.

Could | suggest that the net present value (NPV) provides a better basis for
financid apprasd of spend to save projects. The payback period has two
disadvantages relative to the NPV.

The firg is that the use of a specific payback period ignores any costs and
savings which occur after the end of the payback period. This is particularly
relevant here since there is a sgnificant disposd cost at the end of the useful life
of the power plant.
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7 The second is that cashflows arising at different times cannot be compared
directly. For example, this project will ddlay the disposal cost of dockyard
fadilitiesby 1 year. Thisdeay hasavauein the sense that the funds required to
meet this cost can earn interest during that year. The use of discounting to
arive a an NPV dlowsfor these differences of timing. 1

8 The expected cogt saving of £2 million a year could trn out to be over
optimigtic. | have cdculated that if this figure turned out to be much more than
10% less than expected, then the NPV would become negetive, indicating that
the costs now outweighed the benefits. 1

9 Inconduson it is my view that the ingtalation of the new power plant in HMS
Costeutter would appear to be financialy worthwhile, provided we can be
confident that the cost savings will not turn out to be more than 10% below the
£2 million expected. 1

Examiner’s note: marks can be awarded in part (c) for other valid comments, such asa
reference to the discounted payback period, up to a maximum of 4

(d) The answer to this part of the question depends on whether project A can be split
and provide a congtant return to scale.  The results are shown in the attached
Spreadsheet
See spreadsheet
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Financial Appraisal of the Installation of a Nuclear Power Plant in HM S Costcutter

Part (a)
Caghflows (£ million) Y ear

0 1 2-25 26
Capital costs (10) (10)
Delayed closure of dockyard nuclear facilities 1 (D)
Disposa costs (20
Savings 2 2
Net cash flow 9 (1 2 ®
Present value factors at 6% 1 09434 11839% 0.2198
Discounted cash flow (9.0000) (10.3774) 236792 (1.7584)
Net present value 25434 (If the PVF for years 2-25 istaken to

3 rather than 4 decimal places the
resulting NPV is £2.5442))

Pay back period = 10 years (E20m / £2m) after completion of the installation; 1.e. at the end of year 11.

Part (b)
Annual equivalent of NPV over years 2 - 26 = 25434 - 12.05%4 = 0.210¢

Note; 12.0594 is the cumulative present value factor for years 2-26.

Percentage drop in annual savings needed
to make the NPV equal to £0 = 0.2109 - 2 = 10.55%

An aternative calculation is to take the NPV as a percentage of the present value of £2,000 a year for years 2 - 26:
25434 + 2 X 120594 ) =
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Part (d)
Capital Net Present  Profitability Marks
Capital Rationing Exercise: Project Cost Value (Em) Index
(Em)
A 170 21 112
B 150 19 113
C 100 14 114
D 40 4 110
Power plant 20 2.5 113 1 for Pls

The answer to this question depends on whether project A can be split and provide a
constant return to scale. If it can then the following is the optimal capita budget:

Budget based on Profitability Indexes:

C 100 14

B 150 19

Power plant 20 2.5

A (part) 50 6.1

Totds 320 41.6 1 Selecting projects

1 NPV achieved (add 1 if

If A cannot be split: correct but no Pls calculated)
Alternative budget A 170 21

B 150 19 1 selecting Aand B

320 40
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Question 5 (TM Contracts plc)

Report 1 for report format
To Project Manager
From Trainee Accountant

Subject  Appraisa of Accommodation Optionsfor Project Team

1 There are two options for accommodating the project team during the project.
These have been appraised financidly and the results are as follows:

Present Value
of Cost (£000)

Option1 — Lease 186
Option2 — Buy 136
Detailed caculations are shown in the attached spreadshects. See attached
2 The chegpest option isto buy the exigting building which is available for £200,000. 1

3 However, it is important to bear in mind that this option carries sgnificantly grester
risk than the option to lease. The reason for thisis that the overdl codt to the project
of option 2 depends to alarge extent on the disposal vadue of the building a the end of
five years. The best estimate is that it will be possible to sl it for the same amount
that we paid (at today’ s prices). |If the disposd vaue (at today’ s prices) wereto drap
by anything more than 46% then the lease option would be more cogt effective.
Given the voldility of property pricesthisrisk cannot be totaly ruled out. 2+

See attached

3 The cdculaion of the figuresis based on the following main assumptions

All rlevant cashflows will increase in line with generd inflation (currently 4%);
All cashflows are treated as if they take place a the end of the year in which
they occur; this is a smplification needed to avoid making the discounting too
complex.

The corporation tax rate and capitd alowances will remain unchanged for the
fiveyears,

The company’s cost of cgpitd will remain unchanged during the period;

Up to 1 mark per assumption to a maximum of 4
Credit for other valid assumptions
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Calculation of the Real Cost of Capital

June 2000

(A+17%) -1= 117 -1=113-1=013 = 13% 1

(1+4%) 1.04 No marks for simply deducting 4%
Option 1 —L ease

Y ear
0 1 2 3 4 5 6

Moving in costs (25,000)
Tax saving on moving in costs 7,500 1
Annual costs (55,000) (55,000) (55,000) (55,000 (55,000) 1
Tax saving on annual costs 16,500 16,500 16,500 16,500 16,500 1 (see note)
Net cashflow (80,000) (47,500) (38,500) (38,500) (38,500) 16,500 16,500 1
Present value factors at 13% 1 0.8850 0.7831 0.6931 0.6133 0.5428 0.4803 Ya
Discounted cashflows (80,000) (42,0398) (30,149 (26,684) (23612 8,956 7,925
Net present value of cost (185,602) 1
Note: Annual costs are shown starting in year O for discounting purposes because they are payable in advance. However, the cost

actualy relates to the subsequent year. So the tax credit appears in the year after that. (Examiner’s note: tax credits starting in
year 1 should not be penalized; the resulting NPV would be £(164,330).

ADMXM1
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Option 2 - Buy

Cdculation of tax savings resulting from capital alowances:

Purchase / Disposal of Freehold

Annual running costs

Tax saved on running cost

Tax saved from capital alowances
Net cashflow

Present value factors

Discounted cashflow

Net present value of cost

Cdculation of the percentage drop in disposal price required to increase the NPV of option 2 to the level of that of option 1

ADMXM1

Year Written down value Capital Allowance  Tax
saved
1 200,000 8,000 2,400
2 192,000 8,000 2,400
3 184,000 8,000 2,400
4 176,000 8,000 2,400
5 168,000 (32,000 (9,600)
Year
0 1 2 3 4 5 6
(200,000) 200,000
(18,000) (18,0000 (18,000) (18,000) (18,000
5,400 5400 5400 5400 5400
2,400 2400 2400 2400 (9,600
(200,000) (18,000) (10,200) (10,200) (10,200) 189,800  (4,200)
1 0880 07831 06931 0.6133 05428 0.4803
(200,000) (15930) (7,988) (7,070) (6,256) 103023 (2,017)
(136,238)

(185,602)

(49,364)

- (136239

+ 0.5428

Page 20 of 19

(49,364)

(90,943)

June 2000

1 for disposal
income

Ya
Ye
Yo
Ya

Yo



Accounting for Decison Making June 2000
Marking Scheme

(90943) asa%of 200000 = 45%
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