Corporate Finance [3117-26]

Problem 69

The spot foreign exchange rate was 4,0 PLN/USDeyday

The current exchange rate is 4,2 PLN/U

(a) Calculate the appreciation rate for the dc

(b) Calculate the depreciation rate for the z

(c) Calculate the continuously compounded apprieciatate for the dolla
(d) Calculate the continuously compounded depreciatte for the zlot

Solution
(&)
S = 4 PLN/USD
S = 4,2 PLN/USD
The appreciation rate for the dolla
5%
(b)
1/ = 0,2500 USD/PLN
1/S, = 0,2381 USD/PLN
The depreciation rate for the zlot
_ Iy =
[ = = -4,8%

f
1+,

(c)
The continuously componded appreciation rate ferddllar i
In(4,2 : 4,0) =4,879%
(d)
The continuously componded depreciation rate ferzibty i¢
In(0,2381 : 0,2500) =4,879%



Corporate Finance [3117-26]

Problem 70

Suppose you hold a $25 million position and cursgrat exchange rate is 4 PLN/U!
Expected return over a 1-day horizon period is Etqu@.

Expected volatility is equal to 1'

(a) What is the current market value of this positiwhat is the forecasted valt

(b) Make a forecast of the 1-day return on thefpbot such that there is 5% cha

that the realized return will be less thareéasted retur
(c) Calulate the portfolio's "worst case" valuedzhen the forecasted rate

(d) Calculate VAR
(e) Calculate VaR using simple approximat

Solution
(a)

The current mark-to-market value is 100 milliontde
The forecasted future valug 6 V, = V€'

(b)
We assume that the ralized return will be less tharforecasted return w
a 5% probability

r<rt)=5%
PIr <-1,690,, + ﬂuo): 5%
We assume that the expected return over a 1 dagoimas equal to |
IU:IJO =0
The forecasted return
r=-1,69,, = -1,645%
(c)
The portfolio "worst case" value
V, = V€' = 98,369  million zloties
(d)
The Value at Risk i
VaR =V, -V, = V,(1-¢') = 1,631  million zloties
(e)

VaR is approximately equal

a/2 t to A VaR =to V,

5,00% 1,64¢ 0,0164! 10C 1,64¢ million zloties




Corporate Finance [3117-26]

Problem 71

Requiret

I. Coupon 10% and YTM 10¢
Il. Coupon 10% and YTM 15¢
Ill. Coupon 10% and YTM 5¢
(b) Show the sensitivity analysis of the modifiadation
on changes in coupon rate and YTM in the réhg6%

Consider a Eurobond with an annual coupon that $a960 in 5 year

(a) Calculate the duration and the modified ofibads with following characteristic

Solution
(a)

[Coupon rat 10%[YTM 10%|
Yeal Cash Flov Disc. facto DCF Weight Year * Weigh
1 10C 0,909: 90,91 0,090¢ 0,090¢
2 10C 0,826 82,64 0,082¢ 0,165!
3 10C 0,751: 75,13 0,075: 0,225«
4 10C 0,683( 68,3( 0,068: 0,273.
5 110C 0,620¢ 683,0: 0,683( 3,415!
1000,0( 1,000( 4,169¢
Duration is 4,17 yeat
Modified duration is 4,17 * 1/(1+10%) = 3,
[Coupon rat 10%[YTM 15%|
Yeal Cash Flov Disc. facto DCF Weight Year * Weigh
1 10C 0,869¢ 86,9¢ 0,104¢ 0,104¢
2 10C 0,756: 75,61 0,090¢ 0,181"
3 10C 0,657¢ 65,7¢ 0,079( 0,237(
4 10C 0,571¢ 57,1¢ 0,068" 0,274¢
5 110(C 0,497 546,8¢ 0,657( 3,285
832,3¢ 1,000( 4,082¢
Duration is 4,08 yeal
Modified duration is 4,08 * 1/(1+15%) = 3,!
[Coupon rat 10%|YTM 5%
Yeal Cash Flov Disc. facto DCF Weight Year * Weigh
1 10C 0,952« 95,2/ 0,078: 0,078
2 10C 0,907( 90,7( 0,074¢ 0,149:
3 10C 0,863¢ 86,3¢ 0,071( 0,213(
4 10C 0,822] 82,21 0,067¢ 0,270¢
5 110(C 0,783t 861,8¢ 0,708t 3,642t
1216,4° 1,000( 4,253t
Duration is 4,25 yeat
Modified duration is 4,25 * 1/(1+5%) = 4,(
(b)
Sensitivity analys|
Coupor D YTM D
2% 4,328 2% 4,217¢
4% 4,154" 4% 4,105¢
6% 4,011" 6% 3,997:
8% 3,892: 8% 3,892«
10% 3,790¢ 10% 3,790¢
12% 3,703" 12% 3,692«
14% 3,628( 14% 3,597(
16% 3,56611 16% 3,504¢
18% 3,503: 18% 3,414¢
20% 3,451( 20% 3,327¢




Corporate Finance [3117-26]

Problem 72

A bond is currently selling for $950 and has 15rgdeft to maturity and a par value of $1(
The bond has a 10% coupon (payable annu
(a) Calculate the YTM, the duration, the modifiadation and the convexi
(b) Calculate the impact of a +-1%, +-5% charigeaterest rates on the price of the b«

Use duration, duration and convexity appration and the exact price using bond valua

Internal rate of return (YTM) is 10,68%. Duratiend,20 year.
Modified duration is 8,20 * 1/(1+10,7%) = 7,41. Gexity is 83,34

Solution
(a)
Yeal Cash Flov DCF Weight Duratior Convexity
. CF CF Ck tCF, t(t +1)CR
(1+i) P(L+i) PL+i) P(L+i)"2
0 -95(C
1 10C 90,3t 0,095: 0,095: 0,155:
2 10C 81,6: 0,085¢ 0,171¢ 0,420¢
3 10C 73,7¢ 0,077¢ 0,232¢ 0,760«
4 10C 66,6: 0,070: 0,280¢ 1,145(
5 10C 60,2( 0,063« 0,316¢ 1,551¢
6 10C 54,3¢ 0,057: 0,343t 1,962¢
7 10C 49,14 0,0517 0,362: 2,364«
8 10C 44,4( 0,046 0,373¢ 2,746¢
9 10C 40,11 0,042: 0,380( 3,101¢
1C 10C 36,24 0,038: 0,381¢ 3,425:
11 10C 32,74 0,034t 0,379: 3,713¢
12 10C 29,5¢ 0,031: 0,373 3,965!
13 10C 26,7 0,028: 0,365 4,179¢
14 10C 24,1¢ 0,025¢ 0,355¢ 4,357(
15 110( 239,9¢ 0,252¢ 3,789 49,487(
YTM P Duratior Convexity
10,68% 950,0( 1,000( 8,201¢ 83,336.

Ad 2.
Relative change in pricAP/P

Ai i Market Price | £ =- Dai - DA +%C(Ai J| Price Formul
-5% 5,68% 1428,0° 37,05% 47,47% 50,32%
-1% 9,68% 1024,5: 7,41% 7,83% 7,85%

0% 10,68% 950,0( 0,00% 0,00% 0,00%

1% 11,68¥% 883,3¢ -7,41% -6,99% -7,01%
5% 15,68% 678,31 -37,05% -26,63% -28,59Y




