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 AUTONUM (01-013.01 Brov3-Ex. 1.1.2b-Modfd02 Sum06TT1 F06Fin) A mutual fund advertises that average annual compound rates of return for various periods ending December 31, 2005 are as follows:

10 Years       14%
5 Years         15%
2 Years         15%
1 Years         25%

Find the 5-year average compound rate of return for the period January 1, 1996 to December 31, 2000.

(A) Less than 10.500%
(B) 10.500% but less than 11.500%
(C) 11.500% but less than 12.500%
(D) 12.500% but less than 13.500%
(E) 13.500% or more


(D) Solution:  
Jan 1, 1996 to Dec 31, 2005 money grew by a ratio 1.1410
Jan 1, 2001 to Dec 31, 2005 money grew by a ratio 1.155, Hence
Jan 1, 1996 to Dec 31, 2000 money grew by a ratio 1.1410/1.155 = 1.843144
Hence 5-year average compound rate of return for the period January 1, 1996 to December 31, 2000 = 1.8431440.2 -1 = 0.1300869
/
 AUTONUM  (01-027.02 F06Fin FMmanF06-PS02-Q02-Modfd02-SOA) You are given: 
(i) Fund X accumulates at an interest rate of 8% compounded quarterly; 
(ii) Fund Y accumulates at an interest rate of 6% compounded semiannually; 
(iii) at the end of 10 years, the total amount in the two funds combined is 1000; and 
(iv) at the end of 5 years the amount in Fund X is twice that in Fund Y. 
Calculate to the nearest dollar the amount X(0) in fund X at time 0. 

(A) 302 
(B) 307 
(C) 312
(D) 319
(E) The correct answer is not given by (A), (B), (C) or (D) 

(C) Solution

iii) X(0) *1.02 40 + Y(0)*1.03 20  =1000

iv)  X(0) *1.02 20  =2 Y(0) * 1.03 10

Solve X(0) = 311.86
 AUTONUM  (01-033.01 F06Fin FMmanF06-PS03-Q01-Modfd02-SOA)You are given a loan on which interest is charged over a 3-year period, as follows: 
(i) an effective rate of discount of 8% for the first year; 
(ii) a nominal rate of interest of 5% compounded semiannually for the second year; and 
(iii) a force of interest of 4% for the third year. 
Calculate the annual effective rate of interest over the 3-year period. 
(A) Less than 5.9000%
(B) 5.9000% but less than 6.0000%
(C) 6.0000% but less than 6.1000%
(D) 6.1000% but less than 6.2000% 
(E) 6.2000% or more

(B) Solution:

a(3) = [1/(1-0.08)]  * [ 1.0252] * [exp(0.04)]=1.188588

(1+i)3 = 1.188588 

i= 0.0592794
 AUTONUM  (01-035.07 F06Fin FMmanF06-PS03-Q07-Modfd02) The present value of $K due in 4 years is 678.80. If the force of discount (same as force of interest δ) is cut by a factor of 1/5, that present value would be 766.30. What would the present value be if the rate of discount d is cut by a factor of 1/3? Answer to the nearest $10.
(A) 840 
(B) 850
(C) 860
(D) 870
(E) The correct answer is not given by (A), (B), (C) or (D) 


(A) Solution:
Kexp(-δ*4) = 678.80
Kexp(-δ*4*4/5) = 766.30
exp(-δ*4*1/5) = 678.80/766.30

K=678.80 * exp(δ*4) = 678.80 * (678.80/766.30)  -5 = 1244.591

1-d = (1/(1+i)) = exp(-δ) = (678.80/766.30) 5/4

Hence (2/3)d= (2/3) *0.140633=0.093755

K(1-0.093755) 4 = 1244.591*(1-0.093755) 4=839.48



 AUTONUM  (01-038 F06Fin Sharp121220600003)  The force of interest is given by 

                                         δt  = 0.1/(1+0.1t)              t>0

At time zero you have $10,000.  During the first year you earn interest of X.  During the third year you earn interest of Z.  Calculate Z-X

(A) Less than $100.00
(B) $100.00 but less than $200.00
(C) $200.00 but less than $300.00
(D) $300.00 but less than $400.00
(E) $400.00 or more

(A) Solution:  

The force of interest is that for simple interest at a rate 10%.  Hence Z-X=0.  
 AUTONUM  (02-068 F06Fin Sharp121220600001)  You buy a $400,000 house on January 1, 2008 and arrange with CitiBank a U.S.  mortgage amortized with level payments at the end of each month over a period with last payment January 1, 2033.  The interest rate is 6% per annum compounded monthly.  Just after 24 payments have been made, you refinance (pay off Citi) by borrowing the outstanding balance from Chemical Bank at a rate of 3% per annum compounded monthly.  The new mortgage is amortized over a period with last payment January 1, 2033.  Calculate the reduction in your monthly mortgage payment.
(A) Less than $575.000
(B) $575.000 but less than $600.000
(C) $600.000 but less than $625.000
(D) $625.000 but less than $650.000
(E) $650.000 or more

(D) Solution:  

KCit = 400,000/a 0.005  300( 


= $2,577.21

OB24 = 2,577.21 a 0.005  276(

= $385,321

KChemical= 385,321/a 0.0025  276(

= $1,934

Monthly reduction = $2,577.21 - $1,934.38 = $642.83

 AUTONUM  (02-072 F06Fin Badescu121220500001) John deposits 100 into an account at the beginning of each 4-year period for 40 years. The account credits interest at an annual effective interest rate of i. The accumulated amount in the account at the end of 40 years is X, which is 5 times the accumulated amount in the account at the end of 20 years. Calculate X. 
(A) 4695
(B) 5070
(C) 5445
(D) 5820
(E) 6195



(E) Solution:  

Treat as a 10-period annuity with interest rate j = (1+i)4 -1

X/100 = (1+j) s10(  =5 (1+j) s5(  

(1+j)10 -1 = 5 (1+j)5 – 5 


[(1+j)5]2 – 5 (1+j)5 +4 = 0

Hence (1+j)5 = [5 ( (25 – 16)0.5 ]/2  = 4

X = 5 (1+j) s5(  =  100 * 5 * 40.2  * [4-1]/[ 40.2-1] = 6,195

 AUTONUM  (02-082.04 F06Fin FMmanF06-PS04-Q04-Modfd02-SOA) Sam deposits 1000 every year on his birthday into a retirement fund earning an annual effective rate of 12%. The first deposit is made on his 39th birthday and the last deposit is made on his 60th birthday. Immediately after the last deposit, the accumulated value of the fund is transferred. Calculate that accumulated value X.

(A) Less than $90,000.000
(B) $90,000.000 but less than $91,000.000
(C) $91,000.000 but less than $92,000.000
(D) $92,000.000 but less than $93,000.000
(E) $93,000.000 or more


(D) Solution:

1,000 s 22(  = $92,502.58

 AUTONUM  (02-105 F06Fin Badescu121220500003) A 10-year loan of 2000 is to be repaid with payments at the end of each year. It can be repaid under the following two options: 
(i) Equal annual payments at an annual effective rate of 8.07%. 
(ii) Installments of 200 each year plus interest on the unpaid balance at an annual effective rate of i . 
The sum of the payments under option (i) equals the sum of the payments under option (ii). Determine i. 
(A) 8.75%
(B) 9.00%
(C) 9.25%
(D) 9.50%
(E) 9.75%


(B) Solution:  

Under option (i), 

annual payment = 2000/a10( 0.0807 = 299.00

So sum of payments = 10*299.00=$2,990

Under option (ii)

Sum of payments = 10*200 + i [2000 + 1800 + 1600 + ….+ 200]

Equate the sums of payments

2990 = 10*200 + i * 10*2200/2

Hence i = 0.0900


 AUTONUM  (02-107 F06Fin Badescu121220500004) A loan is amortized over 5 years with monthly payments at a nominal interest rate of 9% compounded monthly. The ﬁrst payment is 1000 and is to be paid one month from the date of the loan. Each succeeding monthly payment will be 2% lower than the prior payment. Calculate the outstanding loan balance immediately after the 40th payment is made. 
(A) 6751 
(B) 6889 
(C) 6941 
(D) 7030 
(E) 7344 

(B) Solution:  

41 st payment will be 1000*0.9840

Calculate the prospective value using a power series:

OB40 = 1000*0.9840/1.0075 * (1+ 0.98/1.0075 + 0.982/1.00752  +……+ 0.9819/1.007519)

= 1000*0.9840/1.0075 * (1- (0.98/1.0075)20)/(1-0.98/1.0075)

= 6,889
 AUTONUM  (02-107 F06Fin Sharp121220600005)  Jenny’s salary increases by 6% at the beginning of each year of work.  She works for 30 years, paying at each year-end a proportion Z of her earnings to a retirement fund which earns 6% per annum tax-free.  In her last year she earns $X. She draws at the end of her first year of retirement a pension of 1.04X (1-Z).  The pension continues to increase for inflation at 4% every year till the money runs out after 20 years of retirement.   Calculate Z as a percentage of earnings.  


(A) Less than 35.000%
(B) 35.000% but less than 36.000%
(C) 36.000% but less than 37.000%
(D) 37.000% but less than 38.000%
(E) 38.000% or more

(B) Solution:  

Taking an equation of value at the date of the last paycheque:

Z X (1.0629/1.0629 + 1.0618/1,0618+…        +1) =    X(1-Z) (1.04/1.06  + 1.042/1.062 +……..+ 1.0420/1.0620) 

30 Z = (1-Z) a 20(  (at 1.06/1.04 -1 = 0.019230769)= (1-Z) * 16.47347

Z=0.35447 

 AUTONUM  (02-111.01 F06Fin FMmanF06-PS06-Q01-Modfd02-SOA) A 20-year annuity pays 100 every other year beginning at the end of the second year, with additional payments of 300 each at the ends of years 3, 9 and 15. The effective annual interest rate is 3%. Calculate the present value of the annuity. 

(A) Less than $1,470.000
(B) $1,470.000 but less than $1,480.000
(C) $1,480.000 but less than $1,490.000 
(D) $1,490.000 but less than $1,500.000
(E) $1,500.000 or more


(A) Solution

2-year interest rate j=1.03 2 – 1 = 0.06090

PV= 100 a 0.0609 10(  + 300[ 1.03 -3   + 1.03 -9  + 1.03 -15] 

= 100*7.328805 +  300 * [2.32342]

=1429.91
 AUTONUM  (02-112 F06Fin Badescu121220500002) A perpetuity costs 77.1 and makes annual payments at the end of the year. The perpetuity pays 1 at the end of year 2, 2 at the end of year 3,…,n at the end of year (n+1). After year (n+1), the payments remain constant at n. The annual effective interest rate is 10.5%. Calculate n. 
(A) 17
(B) 18
(C) 19
(D) 20
(E) 21


(C) Solution:  

77.1 = Ian(  /1.105  +  n a ∞(  / 1.105n+1 

77.1 * 1.105 = (ä n(  - n vn)/0.105     + n /(0.105*1.105n) 

77.1 * 1.105 = ä n(   /0.105

(1 – 1.105-n) = 77.1  * 0.105 * 0.105

1.105-n = 0.1499725

n = 19

 AUTONUM  (03-183.08 F06Fin BF06TT2 F06TT2 FMmanF06-PS09-Q08-Modfd03-SOA) A 2,000 loan is to be repaid with equal payments at the end of each year for 20 years. The principal portion of the 13th payment is 1.3 times the principal portion of the 5th payment. Calculate the total amount of interest paid on the loan. 
(A)Less than $770.000
(B)$770.000 but less than $780.000
(C)$780.000 but less than $790.000
(D)$800.000 but less than $810.000
(E)$810.000 or more


(B) Solution:

Using PRt+1=(1+i) PRt we have

1.3 = (1+i)8 

Hence i=0.0333392


Annual payment K=2,000/a20( = 138.616

Interest = 772.32=20*138.616 – 2000   (total payments minus principal repaid)


 AUTONUM (04-229 Brov3-Ex. 4.1.24-Mod02 Sum06TT2 F06Fin) On November 1, 1999 Beckham paid $1,000 for a government savings bond of face amount 1000 with annual coupons of 8% with maturity to occur on November 1, 2011.  On November 1, 2005 the government issues new savings bonds with the same maturity date of November 1, 2011, but with annual coupons of 10.5% (Beckham’s bond will still pay 8%).  The government offers Beckham a cash bonus of Y to be paid on the maturity date if he holds his old bond until maturity.  Beckham can cash in his old bond on November 1, 2005 and buy a new bond for 1000. If both options yield 10.5% from November 1, 2005 to November 1, 2011, find Y.

(A)
Less than $160.000
(B)
$160.000 but less than $170.000
(C)
$170.000 but less than $180.000
(D)
$180.000 but less than $190.000
(E)
$190.000 or more
(E) Solution:

The bonus Y compensates (accumulating at 10.5%) for getting coupons of only 8% annually versus 10.5% coupons.  

Y = (0.105-0.08)*1000*s6( 0.105 =  (0.105-0.08)*1000*7.81361 = 195.340

 AUTONUM  (04-230 F06Fin Sharp121220600002)  You are given the following data about bonds which pay coupons semiannually (once every six months):

Bond A
Coupon rate per annum: 7% per annum
Maturity date: Dec 31, 2027
Maturity amount per $100 face value: $100

Bond B
Coupon rate per annum:9% per annum
Maturity date: Dec 31, 2027
Maturity amount per $100 face value: $120

Just after the Dec 31, 2021 coupon payment you sell $100,000 face (par) amount of Bond A 
for a sale price of $100,000 cash.  You invest the entire proceeds in Bond B. Calculate the coupon payment which you receive on Dec 31, 2023.

(A) Less than $3,575.000
(B) $3,575.000 but less than $3,600.000
(C) $3,600.000 but less than $3,625.000
(D) $3,625.000 but less than $3,650.000
(E) $3,650.000 or more

(E) Solution:  

On sale you received exactly the face amount, so the market interest rate must be the same as the coupon rate, 7% per annum compounded semiannually. So the price of $100 par of Bond B is

PB = 4.5 a0.035  12(  + 120*1.035-12 =     43.48500 + 79.414

= 122.899

So, considering the $100,000 that you have to spend, we buy

face amount 100* 100,000/122.899 of the bond and hence receive a coupon of

(100* 100,000/122.899)*0.045 = 3,661.54



 AUTONUM  (04-243 F06Fin Badescu121220500005) A 1000 par value bond with coupons at 9% payable semiannually was called for 1100 prior to maturity. The bond was bought for 918 immediately after a coupon payment and was held to call. The nominal yield rate convertible semiannually was 10%. Calculate the number of years the bond was held. 
(A) 10 
(B) 25 
(C) 39 
(D) 49 
(E) 54 


(B) Solution:  

At 5% per half-year, the present value of payments received equals the 918 purchase price:

918= 45a 0.05  2n(  + 1100 * 1.05-2n

918 = 900 [1-1.05-2n] + 1100 * 1.05-2n= 900 + 200 * 1.05-2n

Hence 2n = -ln(18/200)/ln(1.05) = 49.35

n= 25
 AUTONUM  (04-246 F06Fin FMmanF06-PS12Q01-SOA-Mod02)Five years ago, the XYZ company bought a 20 year 100,000 bond with coupons at 10% convertible semi-annually. The next coupon is due 6 months from today. You are given:
 (i) The bond was bought to yield 7%, compounded semi-annually.
(ii) The market value is based on a 6% interest rate, compounded semi-annually. 
Calculate the unrealized capital gain now, five years after bond purchase (the excess of market value over book value) to the nearest $100. . 
(A) $11,600 
(B) $11,900
(C) $12,200
(D) $12,500
(E) The correct answer is not given by (A), (B), (C) or (D)


(A) Solution:

BV10/2=PV 0.035  ( $5,000 coupons plus $100,000 maturity) 

= 5000 a 0.035 30(   + 100,000/1.035  30  

= 91,960.22 + 35,627.84

=127,588.65


MV10/2 = PV 0.03  ( $5,000 coupons plus $100,000 maturity) 

= 5000 a 0.03 30(   + 100,000/1.03  30  

= 98,002.21 + 41,198.67

= 139,200.88

Unrealized capital gain = MV-BV=139200.88-127,588.65=$11,612.23


 AUTONUM  (05-280 FMmanF06-PS13Q05-Mod02)You are given the following information concerning the market values, contributions and benefits paid by a certain fund which has a time-weighted rate of return for 1999 of 7.66% . 



	
	 Date 
	 Amount 

	Trust market values : 
	Jan 1, 99 
	1,000,000 

	
	Apr 1, 99 
	820,000 

	
	Jul 1, 99 
	990,000 

	
	Oct 1, 99 
	1,100,000 

	Contributions received 
	Jun 30, 99 
	100,000 

	
	Sep 30, 99 
	100,000 

	Benefits paid : 
	Mar 31, 99 
	200,000 


  

 In what range is the trust market value X on Jan 1, 2000?  
(A) Less than 1,000,000  
(B) 1,000,000 but less than 1,025,000  
(C) 1,025,000 but less than 1,050,000  
(D) 1,050,000 but less than 1,075,000  
(E) 1,075,000 or more


(D) Solution:

[image: image1.emf]


Hence using the time-weighted return of 11.66% in this version:

1.0766 =   1.02*1.0854*1.0101*  [X/1,100,000];

Hence X=1,058,992

 AUTONUM  (05-272 F06Fin Sharp121220600004)  As a special promotional offer, NBMA lets people borrow $2,000 on a credit card, with only interest payments at the end of every month required till the person pays off the full outstanding debt after five years.  NBMA charges its usual rate of 18% per annum compounded monthly.

 NBMA uses a rate of 6.5% per annum effective in calculating the net present value of its projects.  It costs $9 to have a telemarketer talk to a person.   What percentage of telephoned people needs to accept NBMA’s offer to ensure that NBMA breaks even? 

(A) Less than 1.000%
(B) 1.000% but less than 1.500%
(C) 1.500% but less than 2.000%
(D) 2.000% but less than 2.500%
(E) 2.500% or more

(A) Solution:  

First calculate the NPV at 6.5% of one successful (and repaid) loan:

1.0651/12-1 = 0.005261694 = j

NPV = -2,000 + 2,000 * (0.18/12 * aj 60(   + 1/1.0655) 

= 2,000 (-1+0.770054 + 0.729881)

= $999.87

Hence at $9 per try, the necessary success rate is 9/999.87= 0.00900=0.9%

21.If not already done, please identifying your Privacy ID in the page footer (A, B, C or D) and code it as the answer for question 21.

Total marks: 200 (20 questions) 
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