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ZCAS University

MASTER OF SCIENCE IN FINANCIAL RISK MANAGEMENT
BACS312 RISK MEASUREMENT TOOLS

MID-SEMESTER TEST
THURSDAY 26" OCTOBER 2023
16:30 - 19:30 HRS

TIME ALLOWED: THREE HOURS (plus 5 minutes to read through the paper)

INSTRUCTIONS:

. Section A: This question is compulsory and must be attempted.
. Sections B: Answer ANY TWO questions from this section.
. This examination paper carries a total of 100 marks.

. Please do not turn this page until the invigilator tells you to do so.
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SECTION A: COMPULSORY QUESTION

QUESTION ONE

Zigzag Limited requires finances to build an assembly plant for manufacturing electric cars. You
arc the risk director at Zigzag. The projected production quantity is 50 units only to be sold at
$20,000 per unit over the four-year useful life of the assembly plant. The cost of capital is 15%.
Assume all variables will be constant over the life of the project. The other information relating to

the cash flows is given in the table below.
Initial Investment - $950,000

Costs per unit: S
Labour 6,000
Raw materials 7,000

Variable overheads 4,000
Your predictions in your risk report on the project to management are as follows:
i.  The selling price may fall by 3%,
il.  Sales quantity may go up by 5 %, and
il.  The cost of capital may go down to 10%.

REQUIRED:
(a) Advise management at Zigzag Limited on at least five (5) uses of Sensitivity Analysis in
decision-making process. (10 marks)
(b) Advise management at Zigzag Limited on at least five (5) limitations of Sensitivity Analysis as
a risk measurement tool. (10 marks)
(¢) Evaluate all the four possible situations for the electric car project using Sensitivity Analysis.
(20 marks)
(d) Recommend whether Zigzag Limited should proceed to manufacture the electric car, in your
recommendation clearly indicate which of the input variables are very sensitive ranking them in

the order of their sensitivity starting with the most sensitive factor. (10 marks)
(Total: S0 marks)
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SECTION B: ATTEMPT ANY TWO QUESTIONS

QUESTION TWO

You arc a risk consultant at GrafTitics, a risk consulting firm. You will be presenting a paper on risk
mcasurement tools to a cohort of Chief Excecutive Officers (CEOs) at a workshop before the end of
October 2023. You are going to start with an introduction on risk and uncertainty, Some CEOs do
not know that the most widely accepted approach to risk in financial markets focuses on
measurement of volatility on certain returns and distributions, The volatility of portfolio returns
depends on the variances and covariances between the risk factors of the portfolio and, the
sensitivities of individual assets to risk factors. You are putting in the best of your effort in the
preparation to ensure that the presentation will be simple and straight forward.

REQUIRED:

In your presentation,

(a) Advise the CEOs on what risk is, clearly highlighting five (5) distinguishing features between

risk and uncertainty. (5 marks)
(b) Discuss five (5) risks inherent in international operations. (10 marks)
(c) Advise the CEOs on the Importance of risk measurement. (5 marks)

(d) Recommend 10 the CEOs at lcast at least five (5) risk measurement models that they can adopt

in measuring risk in their organizations, give a brief explanation of each of the models you have
recommended., (S marks)
(Total: 25 marks)

QUESTION THREE

Emporium Limited manufactures treadmills. The company has completed its Research &
Development (R&D) work on the Supersonic treadmill. The projected initial investment for the
project is $25,000. The production plant has a useful life of four (4) years. The company’s cost of
capital is 12%. The company depreciation policy is straight line method. The residual value of the
plant is $5,000. The Supersonic treadmill will most likely be sold at $60 cach and variable cost
estimate is $35 per unit, and the total cash fixed cost estimate is $5,000. The estimated annual sales
volume is 900 Supersonic treadmills. Corporate tax rate is 35%. As a risk expert you are happy the

estimates of all the cash flow variables are accurate. You have indicated to management at
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Emporium, that two factors cannot be predicted with great certainty, and these are the selling price
and sales volume. Forecasts have predicted sales volume for the Supersonic treadmills at a minimum
of 600 units and maximum of 1,000 units. The selling price is expected to be in the range of $ 50
minimum to $ 70 maximum. The probabilities for the scenarios are as follows: Worst case 30%;
Most likely case 50% and Best case 20%. The company will only accept projects with coefficient of

variation of not more than 1.8.

REQUIRED:

(a) Advise management on what Scenario Analysis is and its significance as a risk measurement

model. (5 marks)
(b) Evaluate the different cases presented in the narrative above using Scenario Analysis.

(15 marks)
(c) Recommend whether management should decide to invest in the Supersonic treadmill on the

backdrop of the risks highlighted in the evaluation. (5 marks)

(Total: 25 marks)

QUESTION FOUR

You are the Chief Risk Project Advisor at Nike Limited. Nike intends to introduce a new range of
sports shoes called Renteria. It is considering whether to manufacture a sample of Renteria or to
straight go into full production and putting it on the market. Nike plans to manufacture 1, 500 pairs
of Renteria. If the Nike makes a sample, it will incur $200 per pair, and, no cost at all if no sample
is produced. If the sample is done, there is 25% chance the sample may fail, and the cost impact will
be $300 per pair. However, if the sample succeeds, the project could record sales of $700,000. If
making a sample is ignored the Nike is taking a huge risk, the possible failure rate is 90% and the
failure cost is estimated at $500 per pair. However, by not having a sample, should the project
succeed, the project can bring in $650,000 in terms of revenue.

REQUIRED:

(a) Evaluate the project using Decision Tree Analysis (DTA).

i. By drawing an appropriate diagram using correct symbols and signs showing all the costs

and payofYs. (Marks will be lost for scruffy diagrams). (5 marks)
ii.  Determine the Expected Monetary Values (EMV) for deciding to make a sample before going
into full scale production. (S marks)
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.  Dctermine the Expected Monctary Values (EMV) for directly producing Renreria
without a sample. (5 marks)
iv.  Advise management at Nike L.td on the decision to take on Renreria, whether to start first
with making a sample. or to go directly into full scale production without a sample. The
advice must be based by proper basis based on your evaluation of the project.
(5 marks)
(b) Advise management at Nike Limited on the following:
i.  Machine Leaming and its usefulness as a risk measurement tool in decision making.

(2 marks)
ii. Why Machine Leamning is better compared to traditional or conventional Decision

Tree Analysis when making risky decisions. (3 marks)

(Total: 25 marks)

END OF TEST
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Formulae and Tables
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Present Value Table

Present value of 1 i.e. (1 + )

Where r = discount rate
n = number of periods until payment
Discount rale (r)
Periods
(n) 1% 2% 3% 4% 5% 6% 7% 8% 9% 10%
1 0990 0980 0971 0962 0952 0943 0935 0926 0917 0909 1
2 0880 0961 0943 0925 0907 089 0873 0857 0842 0826 2
3 0971 0942 0915 0889 084 0840 0816 0794 0772 0-751 3
4 0961 0924 088 0855 0823 0792 0763 0735 0708 0683 =
5 0951 0906 0863 082 0784 0747 0713 0681 0650 0-621 5
6 0942 0888 0837 079 0746 0705 0666 0630 0596  0-564 6
7 0933 0871 0813 0760 0711 0665 0623 0583 0547 0513 7
8 0923 0853 0789 0731 0677 0627 0582 0540 0502 0-467 8
9 0914 0837 0766 0703 0645 0592 0544 0500 0460 0424 9
10 0905 0820 0744 0676 0614 0558 0508 0463 0422 0386 10
1 0-896 0804 0722 0650 0585 0527 0475 0429 0388 0350 11
12 0887 0788 0701 0625 0557 0497 0444 0397 035 0319 12
13 0-879 0773 0681 0601 0530 0469 0415 0368 0326 0290 13
14 0870 0758 0661 0577 0505 0442 0388 0340 0299 0263 14
15 0861 0743 0642 0555 0481 0417 0362 0315 0275 0239 15
(n) 1% 12% 13% 14% 15% 16% 17% 18% 19% 20%
1 0901 0893 088 0877 0870 0862 0855 0847 0840 0833 1
2 0812 0797 0783 0769 0756 0743 0731 0718 0706 0694 2
3 0731 0712 0693 0675 0658 0641 0624 0609 0593 0579 3
4 0659 0636 0613 0592 0572 0552 0534 0516 0499 0482 4
5 0593 0567 0543 0519 0497 0476 0456 0437 0419 0402 5
6 0535 0507 0480 045 0432 0410 039 0370 0352 0335 6
7 0482 0452 0425 0400 0376 0354 0333 0314 0296 0279 7
8 0434 0404 0376 0351 0327 0305 028 0266 0249 0-233 8
9 0391 0361 0333 0308 0284 0263 0243 0225 0209 0154 9
10 0:352 0322 0295 0270 0247 0227 0208 0191 0176 0-162 10
1 0:317 0287 0261 0237 0215 0195 0178 0162 0148 0-135 11
12 0286 0257 0231 0208 0187 0168 0152 0137 0129 0112 12
13 0258 0229 0204 0182 0163 0145 0130 0116 0104 0093 13
14 0232 0205 0181 0160 0141 0125 O0111 0099 0088 0078 14
15 0209 0183 0160 0140 0123 0108 0095 0084 0074 0065 15
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Annulity Table
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Present value of an annuity of 1 i.e. 1=-(1+0n-
r
Where r = discount rate
n = number of periods
Discounl rate (r)
Peniods
(n) 1% 2% 3% 4% 5% 6% 7% 8% 9% 10%
- — — ____—.—-——_—-———————_——-__'—-_-_—-_
1 0990 0980 0971 0-962 0952 0943 0935 0926 0917 0-909
2 1-970 1-942 1-913 1-886 1859 1833 1-808 1-783 1-759 1-736
3 2941 2-884 2:829 2:775 2723 2673 2624 2:577  2:531 2-487
4 3902 3808 3717 3630 3-546 3465 3-387 3312 3-240 3-170
5 4853 4713 4580 4:452 4329 4212 4100 3993 3-890 3-791
6 5795 5601 5417 5-242 5076 4917 4767 4623 4486 4355
7 6728 6472 6-230 6-002 5786 5582 5389 5206 5033 4-868
8 7652 7-325 7020 6-733 6463 6210 5971 5747 5535 5-335
9 8:566 8162 7-786 7-435 7108 6802 6515 6247 5995 5-759
10 9-471 8983 8:530 8-111 7-722 7360 7024 6710 6418 6-145
1 10-368 9-787  9:253 8-760 8306 7887 7499 7139 6-805 6:495
12 11-255 10-575 9-854 9-385 8863 8384 7943 7536 7-161 6-814
13 12134 11:348 10635 9-986 9394 8853 8358 7904 7-487 7-103
14 13-:004 12106 11-296 10563 9899 9295 8745 8244 7-786 7-367
15 13-865 12-849 11-938 11-118 10-380 9712 9108 8559 8061 7-606
(n) 1% 12% 13% 14% 15% 16% 17% 18% 19% 20%
1 0901 0893 0885 0877 0-870 0-862 0:855 0-847 0-840 0-833
2 1-713 1690 1-668 1-647 1626 1-605 1-585 1-566 1-547 1-528
3 2:444 2-402 2-361 2-322 2:283 2:246 2:210 21174 2140 2-106
4 3102 3-037 2974 2:914 2:855 2798 2-743 2690 2:639 2-589
5 3696 3605 3517 3:433 3352 3274 3199 3127  3-058 2-991
6 4231 411 3-998  3-889 3784 3685 3589 3498 3410 3-326
7 4712 4564 4423 4-288 4160 4039 3922 3812 3706 3-605
8 5146 4968 4799 4-639 4487 4344 4207 4078 3-954 3-837
9 5537 5328 5132 4946 4772 4607 4-451 4303 4163 4-031
10 5-889 5650 5426 5-216 5019 4833 4659 4494 4-339 4-192
11 6-207 5938 5687 5-453 5234 5029 4836 465 4486 4-327
12 6492 6194 5918 5660 5421 5197 4988 4793 4611 4-439
13 6750 6424 6122 5-842 5583 5342 5118 4910 4715 4-533
14 6082 6628 6302 6:002 5724 5468 5229 5008 4-802 4-611
15 7191 6811 6:462 6142 5847 5575 5324 5092 4876 4-675



Cumulative Normal Distribution Table

2| wo] 1] 2| 3] 04| 05| 06| 07| o8] 09
00| .so00] .sos0| .soso| .s120] .sie0] .s199| .s230] .s279] .s319] 5359
0| .s3os| .sa3s| .sazs| ssia|  sss7|  .sso6| .se36] .se7s| .sma| 5753
02| 5793  ss32|  ssm|  sonof .sous| .sos7| .6026] .c064] .6103] 6141
mmmmmm
04| essa| .eso1| 6628 6664 .6700] .6736| .6772] .6808] .6844| 6879
| os| eois| .e9s0] .e9ss| 7o19| .70sa] 70s8] .7m23| ms7| 90| 7224
06| 71| o] 7324  73s7|  73so|  gaz2|  7asa]  7ase] asi7| 7549
o8| ssi|  9w0] 7939|7067 .799s| .s023] .sosi| .so7s| 8106 8133
09| .sis9]  .sise| 8212 .3233
-ﬂmm _8s08| ss31|  .sssa| 8577 8599 8621
i | 8643  .sees| .sess| .s708] 8729 .3749
12|  .8s49]  sseo| .ssss| 8907] .s92s| .sosa] s962| .s9s0] .8997] 9015
9032] 9049 .o066| .o0s2| 9000 ouis| 13| 9147|9162 0177
14| o9 o07] 9222  o236]  92s1] ooes| 9279] .9202] 9306|9319
9332 .934s| 9357] 9370 9382 .039s| .9406| .0418[ .9420| 0441
16| 9a52] 9463|9474 .9ass| .oa9s| .9s0s| .9s1s| 9s2s5] .9s3s] 9545
17| 9ssa|  9ses| .9s573] .oss2| 9so1] .9s0o| .oc0s| .9616] .9625| 9633
18| 96a1] 9649  96s6] .9664] 9671] 9678| .o686| 9693| .9699] 9706
19| o3| omo| 9726|913 .o73s| 97ss] 9750 9756|9761 9767
m .9733 9812|9817
20| o821]  .9826| .9830] 0834 9838 o8s0]  .9854] 9857
22| o9s61]  .9s64| oses| .os71] .os7s| .os7s| ossi| ossd| oss7[ 900
23| o893 .os96| 9898 9904] .9906] _.9900] 9911] 9913] 9916
24| o8| 992%0] 9922] 9925|9927 9929] 9931] 9932 9934] 9936
25| 093]  9940] 99mi| 9943]  994s| 0946|9048 9952
| 26| .99s3| .99ss| 9956 9957 9959 9960 9961 9962 .9963] 9964
27| 996s|  .9966] .9967] 9968 9969] .9970] 99m| 9972] 9973 9974
28| 9914|9975 9976] .9977] 9977 .9978] 9979 .9979] .9980] 9981
29 oomi| .oos2| 99s2| 9983 .9984| 9984 9985 9986] 9986
|30 997 99s7| o987 .99ss| 98| .0oso| .9989] .9989] 9990] 9990

Page 9 of 10



INTEREST RATES = FUTURES

Dec2 O Set Change  Hgh  low Estwl Opwint
Eudordm' o B BM  -009 %8R BE M 2
Eudordm®  Apr 000 9394 -006 000 000 - .
Eubordm'  Jn %0 BN 004 N6 By 709 38U
Eubor3m'  Sep 905 9301 -002 %906 9898 8IS 36
Ewoswlss3m' Dec 10002 997 - 10003 9% 2627 5L
Euwoswissm® My 1000 10009  +008 10018 10008 9309 6243
Euoswiss3m* Jn 10015 1001 008 1002 10009 9139 52988
Steing3m* s 000 9895 <001 000 000 - -
Stedng3m'  Ma 9395 9893 -001 %% %8N 67 322 %4¢
Sterfng3m*  Jun 989 8892 - 895 9889 52389 19954
Stering3m*  Sep 9892 9892  +003 9894 9888 4935 1947
fodolrdmg S 9450, MAI 000 40 N0 608 24
Eurodofar Im§  Apr 0000 9935 0040 0000 99.30 - 26
frodofardmp Jn 99350 932 -003 99365 9925 2687 1101244
Eurodolar3mf Sep %3S B30 0030 NU0 P20 23658 456X
Fedfnds30d} Dec 0000 9991 - 0000 0000 - AW
Fedfnds 3043 Jan 0000 9990 - 0000 0000 LT
Fedfnds 30d$ Feb 0000 9989 - 0000 0000 - 5190
Euroyen3m$t Jan 0000 95675 - 0000 0000 - -
Euroyen3m it Mar 99660 99660 -0005 99665 99660 2466 2819
Euroven3m4t  Jun 0665 9660 -0005 99665 9660 S04 147333
Euroyen3myf Sep N660 99665 - 99665 99660 2438 85514

Page 10 of 10



