Financial and Investment Maths - Solutions to Summer exam papers





Please note:





1. The following  solutions are based on the draft solutions which I have - it is possible that they contain errors (but but there should not be many). Also, these are numerical solutions only (ie “show that” solutions are excluded).  





For additional questions, visit the Institute of Actuaries web-site (www.actuaries.org.uk) and search for examination papers on subjects A1, 102 and CT1 – examiners reports provide the solutions. Note: You will learn nothing from looking straight at the solution after reading the question – you must have go at the question to learn anything from the solution!





2. Until 2001/2002, FAIM was taught all in one year; from 2001/2002 it was taught over 2 years….and from 2004/5 onwards it is taught all in one year again. Therefore, you will find topics missing from the exam papers for FAIM 1between Summer 2002 and Summer 2004 as they were covered in Part 2 of the course in the following year. Examples of such topics are: immunization, spot yields, real returns, fixed interest stock, index linked stock, equities and property.





June 1995





Q1	£2357.18





Q2(a)	£1,744.50     (b)	5.72 %	  





Q3(a)	£398.52     (b)	£327.63





Q4(a)	£40.82     (b)	9.3 % pa





Q5(a)	£1156.93 (b) £6421.91 (c) 18 years (d) £545.56 





Q6(a)	0.0030255 and 0.084665   (b) £1538.6 (mean) and £190 (sd)   (c )9.5 %





Q7	PV of outlay £2,062,640


	           costs £3,610,300


           sales £6,129,445


	           


	NPV is £457,000





Q8 and Q9 : no longer on syllabus





June  1996





Q1(a)	12.12 % (b) 11.93 %





Q2	93.8p	





Q3 	no longer on syllabus





Q4(a)	£161.05 (b) £5.35





Q5(i)	£69.62


£40,017


£34,975


£3.70





Q6	14.3 % pa





Q7(i)	£6,571


14 years (13.8 yrs)


£4,399





Q8(i)	£2,117


7.57 %


£1,666 [Note: question was changed to assume that payment stream was paid between t=10 and t=20]





Q9 and Q10: no longer on syllabus





 		      


June 1997





Q1(a)	£50,920.76 (b) 11.41 % (c) 11.10 %





Q2(a)	£4,874.94   (b) £4,620.37





Q3	£26,089





Q4(i)	5.83 %


£338.47


£779.67





Q5(i)	Yr5   loan o/s £7441.42, int £372.07, cap repaid £721.55


	Yr6   loan o/s £6719.87, int £671.99, cap repaid £421.63


£778.15





Q6	(i)	0.0021812 and 0.066568


£196.72 (mean) and £29.30 (sd)


12.9 %





Q7(i)	(a)£114.04


	(b)7.20


	© greater





£94.479





Q8(i)	£8,307.945


   (a)£93.340


(b)21.1 % pa





Q9(i)	(a) 5 %, 5.4988 % and 5.9969%


(a) 100.9521 (2 yr) and 100.112 (3 yr)





June 1998





Q1(i) 3.15021


     (ii)(a) 5.905%pa


1.8317%pa





Q2(i)   8.0811%pa


8.4166%pa


8.054%pa	





Q3 13,968





Q4(i) 2933.26


     (ii)(a) 128.12


721.88





Q5  8.73%pa





Q6  86.564





Q7(i)(b) 2.5416%pa convertible half yearly  


No, not sufficient





Q8(i)(a) 1,341,021.462


9.3410  years





     (ii)(a) PV = 1.422812X + 1.0433Y


      


DMT =( 19.24825X + 4.67164Y ) / (1.422812X + 1.0433Y)





      (iii)(a) X= 506453


	   Y= 594685


119,300





Q9(i) 0.05468 and 0.007183111 respectively


Lognormal (0.5468,0.07183111)


0.2451    





June 1999





Q1(a) 4.44%pa


     (b)0.91%pa





Q2 £2618.95





Q3(i) £11689.90


1321.21





Q4(i) 0.0988%


0.1013%


0.09835%





Q5(i) 5%, 5.499% and 6.653% respectively


101.37


6.5%pa





Q6 (ii) £117.80


£155.37





Q7 (i) annual repayment= £919.02pa


	cap o/s at start of year 8 = 3774.21


	cap o/s at end of year 9 (after cap repaid of £675.51)= £2368.38


     


(a) 11 years from the outset


£370.29





Q8 £644,554





Q9 (i) 70.14


91.49


10%pa





Q10 (a) A= £1,052,111


	B= £438,199


Convexity of assets > Convexity of liabilities





June 2000





Q1 and 2: bookwork





Q3(ii) 3198.52





Q4 £3857.23





Q5 NPV of assets and liabs = £9.372m


 	-but convexity condition not satisfied so not immunised  





Q6(i)	5.40% and 6.10%


(ii)(a)	102.96


5.195%





Q7(i)	0.048355 and 0.019827 respectively


     (ii)(a) N(0.48355,0.19827)


          (b) 0.639





Q8(i) 55.01 (ii) 32950.73 (iii)41266.58





Q9(i) 58807.65 (iii) DPP would be longer





Q10(a) £40.20 (b) sells at £46.40 and yield is 11.7% pa





Q11(i)(a) 1.39177 (b) 2.2047 (c) 4.1%


(ii) 11.7903 





June 2001





Q1 (a) 7.54%pa      (b) 2.42%pa





Q2(a) 325.89 days   (b) 300.31 days





Q3 (i) 100.961      (ii) 5.0967%





Q4 8,324.75





Q5 (i) 0.0300596 and 0.0183222     (ii)(a) £7,401.22          (b) 0.180





Q6(i) £67,185.71     (ii) £52,695.00





    (iii) Note: Question should say instalments “ ….become level payments of £600 paid quarterly” rather than “£1,200 paid quarterly”. On this basis, the answers are:


£236.95


£3.98





Q7 (i) For t<8,   A(t)= exp(0.03t + 0.01 t^2)


           For t>8,   A(t)= exp(0.08t + 0.24)





     (ii) 125.855





Q8 (i) First ascertain that there is a capital gain. Then price = 96.184


     (ii) First ascertain that there is a capital loss. Then price = 105.395 





Q9 (i) 5.897 years


(ii)


Nominal amount in 5 year term bond = £103,667


Nominal amount in 9 year term bond = £78,764





Q10 (i) £230,523     (ii)(b) 1.089 years





June 2002





Q1(a) £20,904.11 (b) 10.200%pa (c)11.053%pa





Q2 Mean= 2.173, SD=0.046158





Q3 (i)(a) 6.69%pa   (b)7.39%pa    (ii)TWRR is better – with reasons





Q4 (i)(a) 11%pa  (b)3.5 years





Q5 (i) 9686.86  (ii) 9145.30   (iii) 8237.64





Q6 (ii) (a) 0.032608 and 0.013226  (b) 0.09903





Q7 (i) 5.7598%pa  (ii) (a) 160.32   (b)  20.8858 years   (iii) 110.93





Q8 (a) 2284.84  (b) 3857.43  (c) 926.23  (d) 308.60


Q9 (i) £110,284  (ii)(a) NPV would reduce  (b) NPV would increase (with reasons for (a) and (b))











June 2003 – FAIM 1 (Part 1 exam)





Q1    Mean: 5% and SD: 1.1547%





Q2 (i) 5.95544%  (ii) 5.970247%  (iii) 5.86765%





Q3 6% pa     (approx 5.53% pa)





Q4  accum = £86460.99


 


Q5 £25,223.60





Q6 (a) 10.645% pa   (b) 9.154% pa





Q7 (i) 66072.55  (ii) 1035.65 (iii) 7866.57  (iv) 2898.90  (v) 390.57





Q8 (a) Parameters: mu: 0.0529132  sigma squared: 0.0107114  (b) N(0.529132, 0.107114)  (c) 0.0778





Q9 (i) (a) £1.83316 million  (b) £7.27821 million  (ii) 1st proposal should be adopted as it has higher NPV (even though it has lower IRR).





Q10 (i)(a)  1.338995  (b) 0.76382  (c) 8.2161% pa discount rate  (d) 8.872% pa  (ii) 11.1036





June 2003 – FAIM 2 (Part 2 exam)





Q1 (i) 107.23   (ii) 6.159%pa





Q2 (i) 352,648   (ii) 1.9231% pa





Q3 2.597% pa (so quote 2.6% pa to nearest 0.1%)





Q4    115.877 (gross dividend value) – 32.848 (tax value) = 83.029 





Q5 (i) 67.130  (ii) 105.859  (iii)  8.049%pa (so quote 8% pa to nearest 1%)





Q6 (a) 86.801  (b) duration = 4.256 years  (c) Increase in bond price to 87.54  (d)  87.54  (e) modified duration is 3.8127 years





Q7 (b) (i) 46.905





Jan 2004 – FAIM 2 (Part 2 exam)





Q3 (i) 3.8001% and 4.0003% respectively     (ii) (a) 105.0425  (b) 3.6982% pa





Q4 (i)Working in 000s:      -93.00, 1.288, 1.350, 1.400, (1.425 + 114.000)    on 1/1/01, 1/7/01, 1/1/02, 1/7/02 and 1/1/03 respectively.     (ii) (a)  1.966     (b) 12.06 %pa





Q5 (i) £107,969.58   (ii) £99,339.84





Q6 (iv) 197.88





Q7 (ii) 9.85  (iii) (b) 99.47





June 2004 – FAIM 1 (Part 1 exam)





Q1 (a) 50,920.76     (b) 11.414% pa conv half yrly      (c) 11.101% pa





Q2 £3209.10





Q3(i) 7.1632% pa     (ii) 6.73% pa





Q4 (ii) £3198.52





Q5 (ii) Mean= 22521.92, Variance= 1419542.59





Q6 (i) 30053  (ii) 18 months    (iii) £36,506





Q7 pv of initial outlay = 1,200,000  pv of maintenance costs = £642,876, pv of revenue = £2,384,580  pv of sale proceeds = £102,850…….hence, NPV = 644,554





Q8(i) 806.54    (ii) 4.3232316%    (iii) 751.09





Q9(a) mu = 0.084665, sigma squared = 0.0030255  (b) mean  = 1538.6  sd = £190 (c) prob = 9.5%





Q10(ii) yr 6      8886.97     1500    799.83     700.17


             Yr 7     8186.80     1600    736.81    863.19





(iii) 1599.67 























 








				














	





