Investment Management and Capital Markets -Question Bank (July 09) 
Topics

1. Efficient Markets

2. Portfolio Theory

3. CAPM and APT

4. Bonds

5. Bond Management

6. Futures

7. Options

8. Hedging

9. Portfolio Management 

(1) Efficient Markets

(1)  On the 1st May the share prices of Aggressive plc ( which has 1m shares outstanding)  and Techno plc (which has 4m shares outstanding ) are £10.0 and  £1.50/share respectively. 

Assume  the management of  Aggressive plc  following a Board meeting  on the 1st May, 1998 enter into an agreement with the management of   Techno plc to take over its shares at £2.00 per share but do not make this information public. 

On the 3rd May,  Aggressive plc publicly offers  £2.00 per share of Techno. 

On the 10th May,  it emerges in published newsletters that as a result of the takeover of Agressive  by Techno  the  management of  Agressive expected  at their Board meeting of the 1st May  that the post acquisition value of  Agressive would increase by  £ 9m.

Ignoring taxation, advise what you would expect the market price of the shares of the two companies would be on the following days: 

May 1,   May 3,   May 10  if the market is 

(a) semi-strong efficient  

(b) strong efficient

(2) Portfolio Theory

Question 2.1  Stock X and Stock Y have an expected  return of 10% and 20%, while the standard deviation of the stocks are 5% and 15%, respectively. The correlation coefficient of the two stocks is zero.  (a) Calculate the expected return and standard deviation of a portfolio that is composed of 90 percent X and 10 percent Y.  (b) Suppose you are risk averse would you hold 100 percent of stock X or 100% of stock Y?

Question 2.2  Share P has an expected return of 15% and a standard deviation of 12%. Share Q has an expected rate of return of  13% and a standard deviation of  10%. Securities P and Q are perfectly negatively correlated.  (a) What are the weights of  A  and B in the minimum variance portfolio? (b) What is the return on the minimum variance portfolio?

Question 2.3  The returns on securities  A  and B over the last few years have been as follows:

	
	A
	B

	1996
	6
	20

	1997
	4
	12

	1998
	8
	12

	1999
	11
	20

	2000
	7
	18

	2001
	10
	16


(a) Calculate the mean and standard deviation of the returns of securities A and B.

(b) Calculate the covariance of returns of the two securities

(c) Calculate the correlation coefficient of the returns of the two securities.

(d) Calculate the risk and return of portfolios with the following weightings

and sketch these on a graph. 

         A           B

(i)     90%      10%

(ii)    50%      50%

(iii)   10%      90%

(e) If the weight of  B in the minimum variance portfolio is given by the expression 

           w(B)  =  (S(A)2 – Cov AB) / ((S(A)2 + S(B)2 – 2 CovAB) 

where S(A), S(B), Cov AB are the standard deviation of the returns of  A, B and 

Cov AB is the covariance of returns of  securities A and B.

Find the minimum risk portfolio and its return.

Sketch the combinations of risk/return for the portfolios in (d) and (e) on a chart and 

Identify the efficient frontier. 

Question 2.4

The riskfree rate is 6%, and the return and risk on the market portfolio are 14% and 12% respectively. Construct portfolios  which have a risk of 10%; (b) 18%. What is the expected return in each case.
(3) Capital Asset Pricing Model

Question 3.1:  
(1) Assume the return on the market is 14% (Rm) and the risk free rate is 6% (rf). 

(i) What is the return expected from shares with the following betas:

(a) 0.4 (b) 1.2

(b) Suppose all shares in the market are in equilibrium, what is the beta of a company which has an expected return of  (a) 12%? (b) 18%? 

Question 3.2:  
Kaybee  owns a portfolio composed of three securities. The betas of the securities and the amounts invested  are as follows:





Security
Beta

Amount





   A

0.90

£ 450,000




   B

1.30

£ 150,000




   C

1.05

£ 900,000

(a) What is the beta of Kaybee’s portfolio?

(b) If the riskfree rate is 6%, and the return on the market portfolio is 14%, what is the expected return on a portfolio made of the above shares?

(c)  Comment on the risk and return of the above portfolio.

Question 3.3:  

Securities  V, W, X, Y, and Z  and  the market portfolio and t-bills have the following characteristics;:

Security
        Expected Return    Correlation with
Standard






  market portfolio
deviation

V


12%


0.2

12%

W


195


1.0

10%

X


17.2 %


0.90

20%

Y

 
 8.8 %


0.80

  9%


Z


15%


0.70

19.2%

Market Portfolio         14.0 %


1.00

  12%  

t-bills


  6.0% 

(i) What are the betas of the securities?

(ii) Advise which securities you would consider purchasing, selling or holding.
Question 3.4  Market model regression results on shares A and B based on monthly data for five years are as follows:

	Stock
	A
	B

	Market model =n

P values
	Ra=1.2  +  0.8Rm

      0.07     0.02
	Rb=-0.8+1.2Rm

        0.02   0.00

	R2
	0.48
	0.72

	Standard deviation of residual
	10%
	9%


The risk free rate is now 6% per annum and market returns average 14% per annum, while market risk is 12% on the same basis. 

(a) What is meant by the alpha of a stock? What are the alphas of the two stocks?  (b) What is the market risk of each stock? (c) What is the total risk of each stock? (d) What returns are the stocks expected to generate in the next year, assuming the market reaches equilibrium in terms of the CAPM?    

Arbitrage Pricing theory

Question 3.5  

Assume the returns in a market can be described in terms of a three factor model.

The risk free rate is 6%. The information available on the sensitivity 

of three stocks X,Y and Z to the various factors is as follows:




X

Y

Z
Factor  Premium


GNP


 0.5

0.7

1.5
8%



Inflation

-1.50

-1

-2
0.5%



Interest rate 

–0.7

-1.5

1
0.3%



Expected return
9.04%

12.0%

17.3%


(a) What is the equilibrium return of each stock? Which stocks are mispriced?

(b) Discuss the market mechanism which is likely to work on mispriced stocks.

Question 3.6  

Assuming a one factor model of the form, and a factor premium of 8%:

Ri = 4% + bi . F  + ei 

consider the following  three well diversified portfolios:


        Portfolio

Factor sensitivity

Expected  return

A 

         0.80


10.4%

                        B                              1.00


10.0% 



C                              1.20


13.6%

(a) Which portfolio’s expected return is not in line with the factor model relationship?

(b) What conditions must an arbitrage portfolio satisfy?

(c) Advise if an arbitrage portfolio can be constructed by investors.

(4) Bonds

Question 4.1:

Current one and two year spot yields are 10% and 8% respectively.  What is the fair price for two bonds which will be redeemed at the end of two years and which have just gone ex-interest: Bond A with an 13% coupon and Bond B with a 6% coupon.  What is their YTM?

Question 4.2: Price the strips on a 6% coupon £100 gilt with three years to redemption. Assume interest is paid annually.  Current spot rates for 1, 2 and 3 years are 8%,10% and 12% respectively. What is the present value of the gilt?  What is its ytm?

Question 4.3:  Current Spot rates for one and two years are 8% and 10% respectively,

(i) What is the correct price for a  10% coupon bond maturing in two years’ time?

(ii) Advise any arbitrage strategy  which could be applied if the bond  was priced at

   (a)  Pds 98-00  (b)  Pds 102-00 if lending/borrowing rates are the same. 

Question 4.4: You are given the following information about Gilt prices, coupon rates and maturities. 

Gilt

Coupon

Market Price

Maturity

A

14%


£ 102.70

1 year

B

10%


£100.00

2 years

C 

12.5%


£107.52

3 years

D

8.5%


£ 97.58

4 years

Calculate upto two decimal places, for years 1-4:

(i)  the YTMs  (ii) Spot rates  (iii) Forward rates.

Plot the yield curve and offer explanations for the shape of the yield curve.

(5) Bond Management

Question 5.1: Current  yields  are 8% pa on bonds expiring in one year and  9% pa

 On non coupon  bonds expiring in two years. The yield curve is expected to remain the same shape in the foreseeable future. Two 10% annual coupon bonds are available expiring in one and two years. If  your holding period is one year: (i) which bond will you buy and what is the additional return over the other bond? (ii) What is this technique commonly called?


Question 5.2:  The ytm on 1 one-year zero coupon bonds is 6%, the ytm on two year zeros is 7%. The treasury plans to issue a two-year maturity coupon bond paying interest once a year with a 8% coupon.  The face value of the bond is £100.  Required: (a) at what price will the bond sell?

 (b) what is the ytm on the bond?  (c) if the expectations theory is correct at what  price will the bond sell for  next year? (d) alternatively, if you believe a liquidity premium of 1% will exist,  at what  price will the bond sell for  next year?

Question 5.3:  Current ytms for all bonds are 6%. Two bonds are available a 10 year 2% coupon bond and a 20 year 4% coupon bond.  The ytm on all bonds 5 years later is expected to be 7%. Assume also that the reinvestment rate for coupons is 7%. 

(i)  Calculate the current price of the two bonds.

(ii)  What is the expected value of the proceeds from each bond 5 years later.

(iii)  Which bond gives the higher return at the end of  five years?

(ii)  What is this technique called?

Question 5.4: 

A pension fund has a liability to payout  £ 1million at the end of the third year.

It has the opportunity to buy the following bonds:

Bond A ;   6% coupon,  redeemable at par in two year’s time.

Bond B;   Zero coupon bond  redeemable at par in five years’ time.

(a) Advise the proportion and amounts of Bonds A and B to be purchased to immunise the portfolio if the ytm for all periods is 8% and show the value of such a portfolio at maturity.

(ii) show sensitivity calculations, if the yield curve shifts upward or downward by 1%.

(b) Rework the above if the liability is at the end of the fourth year.  

(6) Futures 

Question 6.1:
A non dividend paying stock is now quoted at $100. The t-bill rate is 6%. 

(a) If the futures contract with a one year maturity on the stock is now quoted at $106, is the futures correctly priced? Show workings.

(b) If the stock price drops by 5%, but the futures remains at $106, write out the arbitrage strategy that can be applied.

(c) ) If the stock price drops by 5%,  and the futures falls to $97,  write out the arbitrage strategy that can be applied.

Question 6.2

A share is now trading at $70. It is expected to pay a dividend of $3.50 at the end of one year. Interest rates are 12% pa. 

(a) What is the fair price of the stock at the end of one year?

(b) Suggest arbitrage strategies if the price of the one year futures on the stock is 

(i) $77 (ii) $73. 

Question 6.3
It is now the end of September. Interest costs are 6.5% pa, expected dividend income  is  
3.00 % pa.  The index is trading today at 5,450. (i)  Determine the fair price of the March Index future.

(ii) If the March future is priced at 5600, advise any strategy.

(iii) If the March future is priced at 5,500 advise any strategy.

Question 6.4

An investor owns a house, the market price of which is £200,000. He can sell it now or sell it one year later. If he rents it he will receive£1,000 per month, to be received at the beginning of every month. Maintenance costs including insurance charges are expected to be £150 per month payable at the end of every month.  Interest rates are 6% per annum. House prices are expected to increase by 5% per year, and contracts to sell the house can be entered into now for that price. Broker charges for selling the house are 2%.  (i) Is it worthwhile to rent the house?

(ii) Is it better to sell the house now or rent it for one year? 

(7)  Options

Question 7.1  European puts and calls, quoted at 30p and 10 p respectively, are available on the share of Benton Limited with an exercise price of  200p, expiring in one year. The risk free rate is 10% pa . No dividend will be paid by  Benton during the year.  One year later, the share price is expected to be 150p 0r 210p.  
Assuming you have an operating limit of  upto £100,000, at an interest rate  of 10% per annum on borrowings , if required, discuss possible arbitrage strategies, with reference to the expected two alternative share prices at expiry if 

(i) the share is now trading at 150p

(ii) the share is now trading at 170p

Question 7.2
In January XYZ, an institution sold 10,000 June calls on a company's share at an exercise price of $110 for $15.00 per share and simultaneously bought 10,000 June puts on the same share for $20/share at the same exercise price. The market expects that a dividend should be paid on the share in three months' time. At the time the interest rate per annum was 6%. The company's share was selling for $105/share. 

(i) Assuming the put and call are correctly priced, what is the market's expectation of  the dividend?  

(ii) What is the expected outcome of this strategy at expiry? Explain also in what circumstances, 

the institution may consider such a strategy. 
(Hint: S+P-C= PV(X) + PV(d))
Question 7.3
Picos investment fund is considering two alternative strategies over a one year horizon:

- buy one year puts at $800 at an exercise price of $800 and buy stock now at $750

- buy calls at exercise price of  $800 and buy one year t-bills with a face value of $800. 

Compare the outcomes from these strategies.

(ii) Using such theory as appropriate, discuss what you expect the put and call premium to be now.

Question 7.4

An investor holds  1000 shares of a company which now trade at $40 each. For various reasons, he would like to defer sale of these shares for a year. In the meantime, he is worried about a fall in share prices and is considering the following options;

(i) Write one year call options on the share at a strike price of $45. The call premium is $3 at present.

(ii) Buy one year put options at a strike price of $35. These options are selling at $3.

(iii) Establish a zero cost collar by writing the one year calls and buying the one year puts.

Discuss the relative merits of each strategy and make recommendations.

(8) Hedging 

Question 8.1: It is now  the beginning of January 200X,  the FTSE-100 index is currently at 5000. Short term interest rates are at 5% per annum; dividend yield on FTSE Stocks is at 2.5%. Ignore taxes.  A Fund manager has a well diversified portfolio of shares and a current value of  £1 m.  He would like to hedge his portfolio upto the end of  June 200X.  June FTSE futures are at 5,063, £10 per point.  (i) Advise the strategy he should follow and  Compare the hedged and unhedged positions if at the end of  June, 200X the FTSE Index is (a) 6000 (b) 4,500. 

Question 8.2: As in previous question, but now use put options to hedge the portfolio and examine its effects. The Index Put premium at a strike price of 5063 is 450 points, £10 per point. 

Question 8.3

Rework the above if at the end of June, 200X the FTSE Index is (a) 7000 (b) 3,000. 

(9) Portfolio Management

Question 9.1

The fund manager  of AB fund holds the following  two portfolios: 





Expected return

standard deviation

Shares Portfolio 


15%



20%

Bond Portfolio          


  6%



10%

The coefficient of correlation between the funds is 0. The risk free rate is 5%pa.  

 (i)  What are the proportions of the two portfolios in the minimum variance portfolio.


(ii)  If the optimal risky portfolio is made up of  50% of  each portfolio, what is the equation of the capital allocation line?

(iii)  Advise an investor who wants to invest $100,000 on how he should allocate his Funds if his desired risk level is 15%. 

Question 9.2
A fund manager plans to construct the most efficient portfolio from investing equally or wholly in a Large Stock Fund or a Small Stock Fund and the remaining in treasury bills or alternatively just in the market wide index and treasury bills. Data on the risk and performance of the funds, are as below:





Return 

Risk

Beta

Large Stock Fund

18%

16%

1.4
Small Stock Fund

22%

18%

1.8

Market wide index

14%

12%

The correlation coefficient of the returns between the Large Stock Fund and the Small Stock Fund 

is 0.4.  The return on Treasury bills is 6%. 

(a) Discuss the Treynor and Sharpe measures for evaluating portfolio performance and advise which measure you will use to calculate the most optimal investment possibilities.

(b) From the investment plan outlined above, suggest which alternative constructed from the above two funds (Large stock fund and Small stock Fund) and the treasury bill  or the Market Index and the treasury bills gives rise to the best return risk possibilities. 

(c) On completion of the calculations, the fund manager decides that his clients are prepared to accept a risk  of  10%, what is the expected return from investing in the most optimal portfolio?

Question 9.3: The fund manager  of  Wellco funds is currently invested to the extent of £1million in the market index. Opportunities are available to invest in the following two portfolios and the t-bill  over the next year.   








Forecasted return

beta               sigma

Portfolio 
X

18%


1.2

15%

Portfolio          Y

 9.2%


0.25

6%

Market Index


14%




12%

The t-bill return is 6%pa.

Required:

(a) Calculate the Jensen, Treynor and Sharpe measures for  Portfolios X, Y and the Market Index and advice which best evaluates the performance and why.      

(b) An investor has £1million to invest at a preferred risk level of 10%. Calculate how much must be invested in the risk free asset and the risky portfolio and the expected return there-from. 

(c) As in (b) at a risk level of 20%.




Formulas for  Investment Management and Capital Markets 

(1)  Net Present Value


NPV  =      (   CFt
    

           (1 + k) t

(2)  Internal Rate of Return 

                          (R2-R1)  (NPV(R1))

IRR = R1 +    -------------------------------




((NPV(R1)-NPV(R2)) 

(3) Future value:     FV  =  ((1+r) n  -1)/r
(4)  Portfolio theory

  (i) Expected return on a portfolio:

                E(R)  =  wa Ra + wbRb,   
 (ii) Standard deviation of a portfolio :

     (p =
( (wa2 (a2   +   wb (b2  +  2wawb(a(b (ab )

     (iii) Covariance =  (ab (a(b 

Minimum variance portfolio

Wa=   ((b2   - cov(a,b))/  ((a2   + (b2   - 2cov(a,b))
Optimal risky portfolio with two assets and a risk-free asset

Wa= (Ra-rf) ((b2) - (Rb-rf) cov(a,b))/((Ra-rf) (b2 + (Rb-rf)(a2 - (Ra+Rb-brf)cov(a,b))
(5)     Security Market Line (SML):   Rj = Rf  + (j (Rm-Rf) 

(6)    Capital Market Line equation:  Rp = Rf   + (Rm-Rf ) (p/(m

(7)    Dividend Valuation Models

               Price of share  P =  (   ( Dt   /  (1+k) t   ) 

              Constant dividend:  P= D1/ ke

              Growing Dividend:   P= D1/ (k-g) 

(8)    NPV of  n year coupon paying Bond discounted at r%


    - Pb + c (1-T) (AF(r,n)) + 100 (PVF (r,n)) 

(9)  Fair price for futures: 
Fo=So(1+rt)
(10) Put-call parity:  S+P-C= PV(X)

	PRESENT VALUE TABLES
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	

	Present value of 1$ received at the end of n years (=1/(1+r)^n)
	
	
	

	
	
	
	
	
	
	
	
	
	
	

	YEAR/r
	1%
	2%
	3%
	4%
	5%
	6%
	7%
	8%
	9%
	10%

	1
	0.990
	0.980
	0.971
	0.962
	0.952
	0.943
	0.935
	0.926
	0.917
	0.909

	2
	0.980
	0.961
	0.943
	0.925
	0.907
	0.890
	0.873
	0.857
	0.842
	0.826

	3
	0.971
	0.942
	0.915
	0.889
	0.864
	0.840
	0.816
	0.794
	0.772
	0.751

	4
	0.961
	0.924
	0.888
	0.855
	0.823
	0.792
	0.763
	0.735
	0.708
	0.683

	5
	0.951
	0.906
	0.863
	0.822
	0.784
	0.747
	0.713
	0.681
	0.650
	0.621

	6
	0.942
	0.888
	0.837
	0.790
	0.746
	0.705
	0.666
	0.630
	0.596
	0.564

	7
	0.933
	0.871
	0.813
	0.760
	0.711
	0.665
	0.623
	0.583
	0.547
	0.513

	8
	0.923
	0.853
	0.789
	0.731
	0.677
	0.627
	0.582
	0.540
	0.502
	0.467

	9
	0.914
	0.837
	0.766
	0.703
	0.645
	0.592
	0.544
	0.500
	0.460
	0.424

	10
	0.905
	0.820
	0.744
	0.676
	0.614
	0.558
	0.508
	0.463
	0.422
	0.386

	11
	0.896
	0.804
	0.722
	0.650
	0.585
	0.527
	0.475
	0.429
	0.388
	0.350

	12
	0.887
	0.788
	0.701
	0.625
	0.557
	0.497
	0.444
	0.397
	0.356
	0.319

	13
	0.879
	0.773
	0.681
	0.601
	0.530
	0.469
	0.415
	0.368
	0.326
	0.290

	14
	0.870
	0.758
	0.661
	0.577
	0.505
	0.442
	0.388
	0.340
	0.299
	0.263

	15
	0.861
	0.743
	0.642
	0.555
	0.481
	0.417
	0.362
	0.315
	0.275
	0.239

	16
	0.853
	0.728
	0.623
	0.534
	0.458
	0.394
	0.339
	0.292
	0.252
	0.218

	17
	0.844
	0.714
	0.605
	0.513
	0.436
	0.371
	0.317
	0.270
	0.231
	0.198

	18
	0.836
	0.700
	0.587
	0.494
	0.416
	0.350
	0.296
	0.250
	0.212
	0.180

	19
	0.828
	0.686
	0.570
	0.475
	0.396
	0.331
	0.277
	0.232
	0.194
	0.164

	20
	0.820
	0.673
	0.554
	0.456
	0.377
	0.312
	0.258
	0.215
	0.178
	0.149

	
	
	
	
	
	
	
	
	
	
	

	YEAR/r
	11%
	12%
	13%
	14%
	15%
	16%
	17%
	18%
	19%
	20%

	1
	0.901
	0.893
	0.885
	0.877
	0.870
	0.862
	0.855
	0.847
	0.840
	0.833

	2
	0.812
	0.797
	0.783
	0.769
	0.756
	0.743
	0.731
	0.718
	0.706
	0.694

	3
	0.731
	0.712
	0.693
	0.675
	0.658
	0.641
	0.624
	0.609
	0.593
	0.579

	4
	0.659
	0.636
	0.613
	0.592
	0.572
	0.552
	0.534
	0.516
	0.499
	0.482

	5
	0.593
	0.567
	0.543
	0.519
	0.497
	0.476
	0.456
	0.437
	0.419
	0.402

	6
	0.535
	0.507
	0.480
	0.456
	0.432
	0.410
	0.390
	0.370
	0.352
	0.335

	7
	0.482
	0.452
	0.425
	0.400
	0.376
	0.354
	0.333
	0.314
	0.296
	0.279

	8
	0.434
	0.404
	0.376
	0.351
	0.327
	0.305
	0.285
	0.266
	0.249
	0.233

	9
	0.391
	0.361
	0.333
	0.308
	0.284
	0.263
	0.243
	0.225
	0.209
	0.194

	10
	0.352
	0.322
	0.295
	0.270
	0.247
	0.227
	0.208
	0.191
	0.176
	0.162

	11
	0.317
	0.287
	0.261
	0.237
	0.215
	0.195
	0.178
	0.162
	0.148
	0.135

	12
	0.286
	0.257
	0.231
	0.208
	0.187
	0.168
	0.152
	0.137
	0.124
	0.112

	13
	0.258
	0.229
	0.204
	0.182
	0.163
	0.145
	0.130
	0.116
	0.104
	0.093

	14
	0.232
	0.205
	0.181
	0.160
	0.141
	0.125
	0.111
	0.099
	0.088
	0.078

	15
	0.209
	0.183
	0.160
	0.140
	0.123
	0.108
	0.095
	0.084
	0.074
	0.065

	16
	0.188
	0.163
	0.141
	0.123
	0.107
	0.093
	0.081
	0.071
	0.062
	0.054

	17
	0.170
	0.146
	0.125
	0.108
	0.093
	0.080
	0.069
	0.060
	0.052
	0.045

	18
	0.153
	0.130
	0.111
	0.095
	0.081
	0.069
	0.059
	0.051
	0.044
	0.038

	19
	0.138
	0.116
	0.098
	0.083
	0.070
	0.060
	0.051
	0.043
	0.037
	0.031

	20
	0.124
	0.104
	0.087
	0.073
	0.061
	0.051
	0.043
	0.037
	0.031
	0.026

	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	


	ANNUITY TABLES
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	

	Present value of 1$ received every year at the end of n years (=1/r(1- 1/(1+r)^n))

	
	
	
	
	
	
	
	
	
	
	

	YEAR/r
	1%
	2%
	3%
	4%
	5%
	6%
	7%
	8%
	9%
	10%

	1
	0.990
	0.980
	0.971
	0.962
	0.952
	0.943
	0.935
	0.926
	0.917
	0.909

	2
	1.970
	1.942
	1.913
	1.886
	1.859
	1.833
	1.808
	1.783
	1.759
	1.736

	3
	2.941
	2.884
	2.829
	2.775
	2.723
	2.673
	2.624
	2.577
	2.531
	2.487

	4
	3.902
	3.808
	3.717
	3.630
	3.546
	3.465
	3.387
	3.312
	3.240
	3.170

	5
	4.853
	4.713
	4.580
	4.452
	4.329
	4.212
	4.100
	3.993
	3.890
	3.791

	6
	5.795
	5.601
	5.417
	5.242
	5.076
	4.917
	4.767
	4.623
	4.486
	4.355

	7
	6.728
	6.472
	6.230
	6.002
	5.786
	5.582
	5.389
	5.206
	5.033
	4.868

	8
	7.652
	7.325
	7.020
	6.733
	6.463
	6.210
	5.971
	5.747
	5.535
	5.335

	9
	8.566
	8.162
	7.786
	7.435
	7.108
	6.802
	6.515
	6.247
	5.995
	5.759

	10
	9.471
	8.983
	8.530
	8.111
	7.722
	7.360
	7.024
	6.710
	6.418
	6.145

	11
	10.368
	9.787
	9.253
	8.760
	8.306
	7.887
	7.499
	7.139
	6.805
	6.495

	12
	11.255
	10.575
	9.954
	9.385
	8.863
	8.384
	7.943
	7.536
	7.161
	6.814

	13
	12.134
	11.348
	10.635
	9.986
	9.394
	8.853
	8.358
	7.904
	7.487
	7.103

	14
	13.004
	12.106
	11.296
	10.563
	9.899
	9.295
	8.745
	8.244
	7.786
	7.367

	15
	13.865
	12.849
	11.938
	11.118
	10.380
	9.712
	9.108
	8.559
	8.061
	7.606

	16
	14.718
	13.578
	12.561
	11.652
	10.838
	10.106
	9.447
	8.851
	8.313
	7.824

	17
	15.562
	14.292
	13.166
	12.166
	11.274
	10.477
	9.763
	9.122
	8.544
	8.022

	18
	16.398
	14.992
	13.754
	12.659
	11.690
	10.828
	10.059
	9.372
	8.756
	8.201

	19
	17.226
	15.678
	14.324
	13.134
	12.085
	11.158
	10.336
	9.604
	8.950
	8.365

	20
	18.046
	16.351
	14.877
	13.590
	12.462
	11.470
	10.594
	9.818
	9.129
	8.514

	
	
	
	
	
	
	
	
	
	
	

	YEAR/r
	11%
	12%
	13%
	14%
	15%
	16%
	17%
	18%
	19%
	20%

	1
	0.901
	0.893
	0.885
	0.877
	0.870
	0.862
	0.855
	0.847
	0.840
	0.833

	2
	1.713
	1.690
	1.668
	1.647
	1.626
	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
	2.174
	2.140
	2.106

	4
	3.102
	3.037
	2.974
	2.914
	2.855
	2.798
	2.743
	2.690
	2.639
	2.589

	5
	3.696
	3.605
	3.517
	3.433
	3.352
	3.274
	3.199
	3.127
	3.058
	2.991

	6
	4.231
	4.111
	3.998
	3.889
	3.784
	3.685
	3.589
	3.498
	3.410
	3.326

	7
	4.712
	4.564
	4.423
	4.288
	4.160
	4.039
	3.922
	3.812
	3.706
	3.605

	8
	5.146
	4.968
	4.799
	4.639
	4.487
	4.344
	4.207
	4.078
	3.954
	3.837

	9
	5.537
	5.328
	5.132
	4.946
	4.772
	4.607
	4.451
	4.303
	4.163
	4.031

	10
	5.889
	5.650
	5.426
	5.216
	5.019
	4.833
	4.659
	4.494
	4.339
	4.192

	11
	6.207
	5.938
	5.687
	5.453
	5.234
	5.029
	4.836
	4.656
	4.486
	4.327

	12
	6.492
	6.194
	5.918
	5.660
	5.421
	5.197
	4.988
	4.793
	4.611
	4.439

	13
	6.750
	6.424
	6.122
	5.842
	5.583
	5.342
	5.118
	4.910
	4.715
	4.533

	14
	6.982
	6.628
	6.302
	6.002
	5.724
	5.468
	5.229
	5.008
	4.802
	4.611

	15
	7.191
	6.811
	6.462
	6.142
	5.847
	5.575
	5.324
	5.092
	4.876
	4.675

	16
	7.379
	6.974
	6.604
	6.265
	5.954
	5.668
	5.405
	5.162
	4.938
	4.730

	17
	7.549
	7.120
	6.729
	6.373
	6.047
	5.749
	5.475
	5.222
	4.990
	4.775

	18
	7.702
	7.250
	6.840
	6.467
	6.128
	5.818
	5.534
	5.273
	5.033
	4.812

	19
	7.839
	7.366
	6.938
	6.550
	6.198
	5.877
	5.584
	5.316
	5.070
	4.843

	20
	7.963
	7.469
	7.025
	6.623
	6.259
	5.929
	5.628
	5.353
	5.101
	4.870
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