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CFy2=($100,000 x 0.12 x ¥2) + $50,000 = $56,000.
CF1 = ($50,000 x 0.12 x ¥2) + $50,000 = $53,000

Al Al A L € gl o o gein (5315 (305 IS0 A0laY) Lol 4 L B

“Adlaay)
PV of CF1, = $56,000/1.06 = $52,830.19
PV of CF; =$53,000/(1.06)> = _47,169.81
PV Total CF = $100,000.00

¢ il A Ll A Gaad LAl Aaadl) wtaddanlt Adlal) dad) Alea) i W .C
D talall LlgS B Lauadl) 03 4 L

X2 = $52,830.19 + $100,000 £ 0.5283 = 52.83%
X1 =$47,169.81 + $100,000 = 0.4717 = 47.17%

fuadl) 1 3aa & L.D
Duration = 0.5283(1/2) + 0.4717(1) = 0.7358

OR
7t CF PVof CF PV of CF x t
" $56,000 $52,830.19 $26,415.09
1 53,000 47,169.81 47,169.81

$100,000.00 $73,584.91
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Coupon Bond: Par value =$1,000 Coupon rate =10%  Annual payments

R=8% Maturity = 2 years
t CFt DFt CF¢ x DFt CFixDFix t
1 $100 0.9259 $92.59 $92.59
2 1,100 0.8573 943.07 1,886.15

$1,035.67 $1,978.74-.
Duration = $1,978.74/$1,035.67 = 1.9106

R =10% Maturity.= 2*years
t CF DF: CFt x DF¢ CFix DFi x t
1 $100 0.9091 $90.91 $90.91
2 1,100 0.8264 909.09 ~ 1,818.18

$1,000.00 $1,909.09
Duration = $1,909.09/$1,000,00 > 1.9091

R=12% ) Maturity = 2 years
t_ E; DFt ’ CFtX DFt CFtX DFtXt
1 $100  0.8929- $89.29 $89.23
2 1,100  0.7972 876.91 1,753.83

$966.20 $1,843.11
Duration = $1,843,1.1/$966.20 = 1.9076
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Zero Coupon Bond:  Par value = $1,000 Coupon rate = 0%
R=8% Maturity = 2 years
t CFt DF: CFi x DF CFi x DFi x t
2 $1,000 0.8573 $857.34 $1,714.68

$857.34 $1,714.68
Duration = $1,714.68/$857.34 = 2.0000

R =10% Maturity = 2 years
t CFt DFt CF¢ x DFt CFixDFix t
2 $1,000 0.8264 $826.45 $1,652.89

$826.45 $1,652.89
Duration = $1,652.89/$826.45 = 2.0000

R=12% Maturity ='2 years
t CFt DFt CF¢ x DFt CFixDFix t
2 $1,000 0.7972 $797.19 $1,594.39

$797.19 $1,594.39 °
Duration = $1,594.39/$797.19 = 2.0000 '
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Five-year Treasury Bond: Par value = $1,000 Coupon rate = 10%.(_Semiannual
payments Y/
R =10% Maturity = 5 years y
_t CFt DFt CFi x DF CEx DFi x t
0.5 50 0.9524 47.620 23:810
1.0 50 0.9070 45.350 #45.350
1.5 50 0.8638 43.190 . 64.785
2.0 50 0.8227 41.135 82.270
2.5 50 0.7835 39.175 97.937
3.0 50 0.7462 37.310 111.930
3.5 50 0.7107 35.535 124.373
4.0 50 0.6768 : - 33.842 135.368
4.5 50 0.6446 32.230 145.035
50 1,050 0.6139 644.595 3,222.975

1,000.00 4,053.833
Duration = $4,053.91/$1,000:00 = 4.0539

R=12% Maturity = 5 years

t %‘\CFtXDFt CFix DFix t
0.5 50 47.17 23.58
1.0 50 4450 44.50
1.5 50 41.98 62.97
2.0° 50 39.60 79.21
2.5 50 37.36 93.41
© 3.0 50 35.25 105.74
3.5 50 33.25 116.38
4.0 50 31.37 125.48
4.5 50 29.59 133.18
50 1,050 _586.31 2,931.57
926.40 3,716.03

Duration = $3,716.03/$926.40 = 4.0113
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R =14% Maturity = 5 years
t CFt CF: x DF¢ CFixDFix t Duration and YTM
0.5 50 46.73 23.36
1.0 50 43.67 43.67
15 50 40.81 61.22 4.08 40539
2.0 50 38.14 76.29 4.04 - 40113
2.5 50 35.65 89.12 g 400 | —
o 3.9676
3.0 50 33.32 99.95 oo
35 50 31.14 108.98 '
4.0 50 29.10 116.40 392 - ‘ —r
4.5 50 27.20 122.39 010 0lz 014
50 1,050 _533.77 2,668.83 Vield to Maturity
859.53 3,410.22

Duration = $3, 410.22/$859.53 = 3.9676
Jghaig Alall A 10 Loeady Ay i sl Lasaid Lgia JRIAPA i EDE Jliicy) b 11l .6
1000 4sed) 4adll .R=10%" ) (trades at par) 4rewd) dadll
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Four-year Treasury bond:- Par value = $1,000 Coupon rate = 10% Semiannual

payments R,=10% Maturity = 4 years
t CF » DF¢ CFt x DFt CFix DF¢ x t
0.5 50° 0.9524 47.62 23.81
1.0 50 0.9070 45.35 45.35
1.5 50 0.8638 43.19 64.79
2.0,°7 50 0.8227 41.14 82.27
2.5 50 0.7835 39.18 97.94
3.0 50 0.7462 37.31 111.93
3.5 50 0.7107 35.53 124.37
4.0 1,050 0.6768 710.68 2,842.72

1,000.00 3,393.19
Duration = $3,393.19/$1,000.00 = 3.3932

R=10% Maturity = 3 years
1 % DFt CFtX DFt CFtX DFtXt
0.5 50 0.9524 47.62 23.81
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1.0 50 0.9070 45.35 45.35
1.5 50 0.8638 43.19 64.79
2.0 50 0.8227 41.14 82.27
2.5 50 0.7835 39.18 97.94
3.0 1,050 0.7462 783.53 2,350.58

1,000.00 2,664.74
Duration = $2,664.74/$1,000.00 = 2.6647

R =10% Maturity = 2 years
_t CFt DF¢ CFi x DF CFi x DFi x t
0.5 50 0.9524 47.62 23.81
1.0 50 0.9070 45.35 45.35
15 50 0.8638 43.19 64.79
20 1,050 0.8227 863.84 1,727.68

1,000.00  1,861.62
Duration = $1,861.62/$1,000.00 = 1.8616 :

Gty Baall o ABAY Joa W) Jgagl) i< A alabinuy) 4 L.B
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Change in Duration and Maturity

Duration Maturity Duration

4.00

3.3932

1.8616 2

3.00 _—
2.6647 3 0.8031 o /’mﬁ7

8 200 pon

3.3932 4 0.7285 > 1.8616

1.00

0.00

2 3 4

Time to Maturity
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Six-year CD: Par value = $10,000 Coupon rate = 6%

R =6% Maturity = 6 years Annual payments
t CFt DF¢ CFt x DF¢ CFix DFi x t

1 600 0.9434 566.04 566.04
2 600 0.8900 534.00 1,068.00
3 600 0.8396 503.77 1511.31 <3
4 600 0.7921 475.26 1,901.02 ,/
5 600 0.7423 448.35 2,241.57
6 10,600 0.7050 7.472.58 44,835.49

10,000.00 52,123.64
Duration = $52,123.64/$1,000.00 = 5.2124 ’

R =6% Maturity = 6 years > ) Semiannual payments

_t CFt DFt CFi xPDF CFix DFi xt
0.5 300 0.9709 291:26 145.63
1 300 0.9425 /282.78 282.78
15 300 0.9151 ¢ 27454 411.81
2 300 0.8885,, 9 266.55 533.09
2.5 300 0.8626 258.78 646.96
3 300 0:8375 251.25 753.74
3.5 300 0.8131 243.93 853.75
4 300 o 0.789%4 236.82 947.29
4.5 3007 0.7664 229.93 1,034.66
5 300 0.7441 223.23 1,116.14
55 300 0.7224 216.73 1,192.00
6

10,300 0.7014 1,224.21 43,345.28
) 10,000.00 51,263.12
Duration = $51,263.12/$10,000.00 = 5.1263

5 ST e il ol 2 (A) 4 Akl o3 st L cile daal 5,05 53l g sl (edE
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Consol Bond

R D=1+1/R
0.08 13.50
0.10 11.00

.0.12 9.33 years

O3S Osx lniadl of G 3 i 11 e 23 3 R=110 S Agiie all ol
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Five-year Bond: -Parvalue = $1,000 Maturity =5 years  Annual payments

R=9% Coupon rate = 7%
t CFt DF; CFt x DFt CFix DFi x t
1 70 0.9174 64.22 64.22
2 70 0.8417 58.92 117.84
73 70 0.7722 54.05 162.16
4 70 0.7084 49.59 198.36
5 1,070 0.6499 695.43 3,477.13
922.21 4,019.71
Duration = $4,019.71/$922.21 = 4.3588
R=9% Coupon rate = 9%
t CFt DF¢ CFt x DF¢ CFixDFi x t
1 $90 0.9174 82.57 82.57
2 $90 0.8417 75.75 151.50
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3 $90 0.7722 69.50 208.49
4 $90 0.7084 63.76 255.03
5 $1,090 0.6499 708.43 3,542.13

1,000.00 4,239.72
Duration = $4,239.72/$1,000.00 = 4.2397

R=9% Coupon rate = 11%
t CFt DF¢ CFi X DF¢ CFixDFi x t
1 $110 0.9174 100.92 100.92
2 $110 0.8417 92.58 185.17
3 $110 0.7722 84.94 254.82
4 $110 0.7084 77.93 311.71
5 $1,110 0.6499 721.42 3,607.12

1,077.79 4.459.73
Duration = $4,459.73/$1,077.79 = 4.1378

ABa) any) 948 ghaal) Lageadl) 2518 ) hag Bdal) (p ABMad) La .

Aapndll 308 s 330 ) e B3l A Duration and Coupon Rates

Change in
Duration Coupon Duration
4.3588 7% . 4.3588
4.2397 9% 0.1191 5 ‘\43397\4‘1 -
4.1378 11% -0.1019
4.00

7% 9% 11%

Coupon Rates

aly Bl ja shlial (ubifaS Saall adiiudy claie A Jalady (el A8 0585 .10
Tand) i Ll (ALl (B 10 iy STl s in lay AN i) goas 315
SAAD j)aha (b da i) LSS . SN Sa g uad sl < ¥sa 10000
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faiw JS 300 & LA
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Five-year Bond: Par value = $10,000 R =10% Maturity =5 years

payments  Coupon rate = 8%

_t CFt DF¢ CFi x DF¢ CFix DFi xt
1 800 0.9091 127.27 727.27
2 800 0.8264 661.16 1,322.31
3 800 0.7513 601.06 1,803.16
4 800 0.6830 546.41 2,185.64
5 10,800 0.6209 6,705.95 33,529.75

9,241.84 39,568.14
Duration = $39,568.14/9,241.84 = 4.2814

Coupon rate = 10%

_t CFt DF¢ CFi x DF¢ CFix DFi xt
1 $1,000 0.9091 909.09 909.09
2 $1,000 0.8264 826.45 1,652.89
3 $1,000 0.7513 751.31 2,253.94
4 $1,000 0.6830 683.01 2,732.05
5 $11,000 0.6209 6,830.13 34,150.67

10,000.00 41,698.65
Duration = $41.698.65/10,000.00 = 4.1699 Y

Coupon rate = 12% 7
CF DF¢ CFix DE¢ CFix DFi xt

t

1 $1,200 0.9091 1,090.91 1,090.91
2 $1,200 0.8264 991.74 1,983.47
3 $1,200 0.7513 5 901.58 2,704.73
4 $1,200 0.6830 7" 819.62 3,278.46
5 $11,200 0.6209 6,954.32 34,771.59

10,758.16 43,829.17
Duration = $43,829.17/10,758.16 = 4.0740

Annual

¢4e gdaal) dasadll 53 Jarag saall G 4Bl Lo LB

Change in
Duration Coupon Duration
4.2814 8% "
4.1699 10% -0.1115 g
4.0740 12% -0.0959

Duration and Coupon Rates

4.50

4.00

4.2814

4.1699
4.0740

8%

10% 12%

Coupon Rates

11
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Two-year loan: 4 4 4ie b 530w (m Al Joal by o 5Y) Al Aled b Lt sildl) pixs

Par value = $100,000 Coupon rate = 10% Annual payments
R =10% Maturity = 2 years v
t CFt DF: CFt x DFt CFix DRt x t

1  $10,000 0.9091 9,090.91 9,090.91

2 $110,000 0.8264 90,909.09 181,818.18°

100,000.00 190,909,09
Duration = $190,909.09/$100,000 = 1.9091

Two-year loan: (s e a8 dDigivl
Par value = $100,000 Coupon rate = 10%  Annual amortized payments
R =10% Maturity =2 years = $57,619.05
t  CK DF; CFexDFi  CFixDFyxt
1 $57,619.05 0.9091 52,380.95 52,380.95
2 $57,619.05 0.8264 47,619.05 95,238.10
5.100,000.00  147,619.05
Duration = $147,619.05/$100,000= 1.4762

100000= PMT [1-1/1.1%]/0.1 9PMT = 57619.05

1—11 <
PV = PMT %

_ .
EV = PMT (:L""’r#-]

Gl @il Jgia

Year ‘ Saall Jg) dua 4y glud) dxdal) laa 3l e gdaa iaall Jual (10 £ sBaall Saall AN dua
1 $ 100,000.00 $ 57,619.05 $ 10,000.00 $ 47,619 $ 52,380.95
2 $ 52,380.95 $ 57,619.05 $ 5,238.10 $ 52,380.1 $ (0.0
Totals $ 115,238 $ 15,238 $ 100,000

Ll Al Ales 8 (sl daal) DLl Gl o e o piy Lavie € US40 saal) (il
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1+R
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AP 20
D= "o 5" %5

=

AR 7-0.00
1+R) 510075

=—4.5years = D=4.5years

Lpac Al (il (3 10 Aacadl) Jira clpios 10 linials &y sias Aasud s .14
Baall & L Aiu 6,994 diadd) 30 Al (B 8 Aoy GlaNILY) s adlay Y3 1000
Ca Adsaal) Baall g (8 $Alaal) 5aal) Gileat Adand) dasll) b Lo Silainal) 03g1 Alanall

¢ ) Lo pafil Baal) ABe aladin) Ao
Modified duration = Duration/(1+ R) = 6.994/1.08 = 6.4759
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Two-year Bond: Par value = $1,000 Coupon rate = 10% Annual payments
R=14% Maturity = 2 years
_t CFt DF CFi x DF¢ CFi x DFSXt
1 100 0.8772 87.72 87.72
2 1,100 0.7695 846.41 1,692.83
934.13 1,780.55

Duration = $1,780.55/$934.13 = 1.9061

AR
1+R

i b gl gl == —D

$7.81

P= - MD xAR*P = - (1.9061/1.14) x (-0.0050) x $934.13 =

(N2 781 + 152 934.13) 52 941.94 535 133n haus Jin 128
Allal) Al BBl ) Gl

i~ CF df oV
i1 100 0.8811 88.10572687
2 1100 0.7763 853.8881018
total 941.9938287

\ D¥52941.99 5o sulill i) jrw el aladiul el pand) S
I 0.05 ALl ol 5 Sl s an el ) Glaa G DA ga
L5l Z\_U)A uﬂ:@ ‘; JLﬁC—‘}[L‘l hj_.j N Lﬁ'ﬂ‘} “_m;:d\
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1000 4and) Wiady Lle 11 Whliain) iy ) APAY Claic 5la pai o3 8 .16
oan) Lgiadks Ly Al 6 10 Londy L gion Chuai Aased pdsi Sy Sipal Y50
(A 6.9 G3hess 52all) . lginn 6.9 = (R=10%)
faiodl Uaeall 5aall 2 LA

Modified duration = D/(1 + g) =6.763/(1 +0.10/2) = 6.441 years
10) Al 8 0.10 S8l lad coadiyf 13 sicd) o A jahall i) g WiB
9wl Ui 20) ALadly 0.20 Ly ¥ dral) Cucadia) 1) §( pubaldalis

20.001: 523l jaus 34 5
Estimated change in price = - MD x AR*P =-6.441 x 0.001*1000 = -$6.441
=> New price = $1,000 - $6.441 = $993.559
For an interest, rate decrease of 0.20 percent:
Estimated change in price = —6441\x -0.002*P = $12.882

=> New price = $1,000 # $12.882 = $1,012.882

() llall A Balalh Jaan A 3 Adla JS B dall dadl) jed) ¢S 13 .C
) eefaiaad) yomadl Aal) Lok Ak aladiad
SAlla S & Uadl) jaie LD

Rate Price Actual
Change Estimated Price Error
+0.001 $993.559 $993.535 $0.024

-0.002 $1,012.882  $1,013.111 -50.229
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A 15 s absi Loy Clgiur uad Gliaiul Lowd v cuid) & pamad .17
.53 1000 il Aran) daadl) (Alallh 9 R (Glaaiud) s dileg (L siw pdu) 4dlal)

g 2l (Solead lical) 038 Baa O C A

Five-year Bond: Par value = $1,000 Coupon rate = 15% Annual payments
R=9% Maturity = 5 years
t CFt DF: CFt x DF¢ CFix DRy x t

1 $150 0.9174 137.62 137.62
2 $150 0.8417 126.25 252.50
3 $150 0.7722 115.83 347.48
4 $150 0.7084 106.26 425.06
5 $1,150 0.6499 747.42 3,737.10

1,233.38 4,899.76

Duration = $4899.76/1,233.38 = 3.97 ~ 4 years

L) @iy Jdal) sl JSA RSl 10 MR S lad caiiy) 13 A om B
el o Al 9 Ay Vil 38aS b cagdl Cre Clgia a)) ga dl (alal)

PV = ($150 + $1,000)/1.10 = $1,045.45 ¢ Al ) Al Al 8 aid) Aad
$150XFVns, i-10% = $696.15 > ) ) Al b saldll e ghaal Alial) Al
! n=4: dc gaiill saxll Alatad) gl
$600.00 1 s ) JOA sl e 8ae
96.15 ¥ %10 < sl e sl
$1,045.45 J Al Al Algs 8 il Ao
$1,741.60 DS Adlaa ) AdEiall dadl)

$1,233.38 = $1,74116OXPVn=4, i=2% = i =9.00% 3 yidall J pa) Slo silal)

8 Al Jaial) alel) LY e cuaddf 13 in Aue Dbl 9 duwdy aile of o .C

sl

Value of bond at end of year four: PV = ($150 + $1,000)/1.08 = $1,064.81
Future value of interest payments at end of year four: S$150XFV =4, i=8% = $675.92
Future value of all cash flows at n = 4:

Coupon interest payments over four years $600.00

Interest on interest at 8 percent 75.92

Value of bond at end of year four $1,064.81

Total future value of investment $1,740.73

Yield on purchase of asset at $1,233.38 = $1,740.73XPV =4, i=2% => i = 9.00 percent.
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lies . Asaganll Wgibiilina (B SN jlaed dpuloaa Lanil (pSiy yandy O galitall asks .18
Baild jaw Ngd Ogale dady Clin 10 Gleaial Gaf e b 0585 Yol ' iyl
BlEaIul £ 14 Balgdy sl Jagad als ALl B 12 BlEaIUY) s sleg Aandl) o
Al 10 BlEsiu) s sileg 34 Jaras (Sipal Vo8 O gale Al Cilgins 10
s aley Glgiu 7 Gliaiul aed Claiu e bl 0T Jgal o B odlid) (ggiag
Toand Aadly Syl N33 894006.20 Rashs il (Aiges) Aad ga Allally 12 (3lin3)
g1l Balgdn calainad) Jgal - (ial W98 10976:362.88 Aasks (dpuniy) (3listal) e
& Sual J¥93 160006000 Aasis Ailal) & 8.275 dasudd 53ildg ¢l 10 (liaialy
Lgin BAU gAY Clilgdy Gadl ady Al B 10 Al GEAIN) Sa dile
. BN s el el 35 g
a5 L ¢(ulad Ak 100) Adlad) A T Ay ‘_ay;&\ BBl jlaad @l 13). A
cBsiad Adgud) Laidll o Alal) il O g e cdliy JSU a guailly J guadld 4 gl
4 iy JSI ALl
A byl
S 335 alldadly Jgad] :«esys\\s&;a\ ity g 3kt 100 @ 325U led & )

Loan: SlZ0,000XPVAn=10,i=13% + $1,000,000XPVn=10,i=13% = $945,737.57

t cf df df*cf

1 120000 0.8850 106194.6903

2 ) 120000 0.7831 93977.602
7’3 120000 0.6931 83166.01947
4 120000 0.6133 73598.24732

5 120000 0.5428 65131.19232

6 120000 0.4803 57638.22329

7 120000 0.4251 51007.27725

8 120000 0.3762 45139.18341

9 120000 0.3329 39946.18001
10 1120000 0.2946 329938.9499
& saxall 945737.5652
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CD: $100,000xPVAn-10,i=11% + $1,000,000xPV-10,-11% = $941,107.68

t cf df df*cf

1| 100000 | 0.9009 90090.09009

2 | 100000 | 0.8116 81162.24332

3| 100000 | 0.7312 73119.13813

4 | 100000 | 0.6587 65873.09741

5| 100000 | 0.5935 59345.13281

6 | 100000 | 0.5346 53464.08361

7 | 100000 | 0.4817 48165.84109

8 | 100000 | 0.4339 43392.64963

9 | 100000 | 0.3909 39092.47714

10 | 1100000 | 0.3522 387402.9267

g saaal) 941107.6799

$58892.32 ey g 1Y) 3aled Aad il 54626.43 e (i i) dad Cumid
i o5 138 5 Culladl) dad sl e 4629.98 e Jsaal) Camiasl il
A Sl AL 3 giad A8 o) dadll

G5 cullaally a8 el Gadll (it Cagas 3dats 100 oo 3350 el g lisyl 1B et
: Sl

-

1,976,362.88/(1+0.13)"= $840,074.08

CD: ¥ $82,750xPVAn-10,-11% + $1,000,000xPV-10,-11% = $839,518.43
t cf df df*cf
1 82750 0.9009 74549.54955
2 82750 0.8116 67161.75635
3 82750 0.7312 60506.0868
4 82750 0.6587 54509.98811
5 82750 0.5935 49108.0974
6 82750 0.5346 44241.52919
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7 82750 0.4817 39857.2335

8 82750 0.4339 35907.41757

9 82750 0.3909 32349.02484

10 1082750 0.3522 381327.7444

g sanall 839518.4277

54:487.79 ey (i glal) 5algd Aady N5 5393212 laiay claiuall dad (B
053 (Vs ¢aliN) e J8 Ll Y52 555.67 58 deal) dad b paliad) b _\m J3¥sa
o il AEL (3 g A sudl Al g8 30l ) (o5

€0l O Alal) (3 ghad Ldguudl Aall) b i) A GAN s o3 LB
o il Slsthally Clasasall 530 OV Al Alley T lidl @lllany Clasase Aad oy
Jlal s (B il Gyl . Lsks o Glania ) iy BN i) of chn sl e clani
Dband 8 sl Gld ¢l g a laes Gaadl 2 (K15 el sllaally ol g sall Bl
Iy o gemt¥ (0 US Bad 3 sl i 3 caseis 500
Cpal) iy cdliy JSI aguailly JpaliBde Glus Gk oo oMe] dail (e a3 .C
i Gadl SAE el b ghgiall sl Aadll b

Ten-year CD Bank B (values in thousands of $s)

Par value = $1,000 Coupon rate = 8.275% Annual payments
R =10% \ Maturity = 10 years
t CF.7 DF; CFt x DFt CFix DFt x t
1 82.75 0.9091 75.23 75.23
2 82.75 0.8264 68.39 136.78
3 28275 0.7513 62.17 186.51
4 ) 8275 0.6830 56.52 226.08
) 82.75 0.6209 51.38 256.91
6 82.75 0.5645 46.71 280.26
7 82.75 0.5132 42.46 297.25
8 82.75 0.4665 38.60 308.83
9 82.75 0.4241 35.09 315.85
10 1,082.75 0.3855 417.45 4,174.47
894.01 6,258.15

Duration = $6,258.15/894.01 = 7.00
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e e Ble il o e lsin 7.00 0S8 etel G el pla) saledl sl il
i 7 Blaainl (golud saall 18 (A yia

tdaudl) <5‘°‘ )_..\aﬂ\ ):1353] 3al) drua e\dil.n\g

Bond:  AValue= -D AR P=—7.00%$894,006.20=—$55,875.39
1+R 1.12

CD: AValue = — Dﬂ P=- 7.000'—01$894,006.20=— $56,891.30
1+R 1.10 .

Joa¥) s ) oMl (1) eiad) 8 asmsall josiilly sl 138 G GA pay 34
LAl

-

) clill el VEolgds (o jall sae Cilyas L Lad

Ten-year Loan Bank A (values in thousands-0f $s)
Par value = $1,000 Coupon rate = 12% Annual payments
R=12% Maturitys= 10 years
_t CFt DF CFux DF CFix DFi xt
1 120 0.8929 107.14 107.14
2 120 0.7972 ) 95.66 191.33
3 120 0.7118 »+ 85.41 256.24
4 120 0.6355% 76.26 305.05
5 120 0.5674 68.09 340.46
6 120 0.5066 60.80 364.77
7 120-_ 0.4523 54.28 379.97
8 120>°  0.4039 48.47 387.73
9 120 0.3606 43.27 389.46
10 . . 17120 0.3220 360.61 3,606.10
) 1,000.00 6,328.25

Duration = $6,328.25/$1,000 = 6.3282

Tenyear CD Bank A (values in thousands of $s)

Par value = $1,000 Coupon rate = 10% Annual payments
R =10% Maturity = 10 years
t CFt DF; CFit x DFt CFix DFt x t

1 100 0.9091 90.91 90.91

2 100 0.8264 82.64 165.29

3 100 0.7513 75.13 225.39

4 100 0.6830 68.30 273.21

5 100 0.6209 62.09 310.46
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6 100 0.5645 56.45 338.68
7 100 0.5132 51.32 359.21
8 100 0.4665 46.65 373.21
9 100 0.4241 42.41 381.69
10 1,100 03855 424.10 4,240.98

1,000.00 6,759.02

Duration = $6,759.02/$1,000 = 6.7590

:w\ uﬁ ).._\:'CJ\ ):mtd 3l 3\4:14.4 e\.:;lmh

AR 0.01

Loan: AValue= —-D——P=-6. 3282—$1 000,000=— $56,501.7§
1+R 1.1 g
AR 0.0
CD: AValue= —D——P=-6.7590— $1 000,000==~ $6ZL445 45
1+R 1.10
CJ}A.? (:‘J;.Lub USJJA\ J‘de4943 66 }Q (a}s.aajb d}*@ﬁ\wuﬁ).u_d\uud)d\

Joa¥) an3 ) o3lel (1) esaldl (3 spmsall aiilly 5ol 138 & 3l pays 5l
e s o il e LG S0 T el Joa8PE el o 3 casdl 3l
ol e1aN) 5algdis Gl 5ae 3 Y|

clpill e g Gl A dalsa) Lad clilibaa cpuanil dad Saal) aadied ci< 1Y) .19
BN Jlad i Lasie Adlall Al Ldlial) Lol

Wbadl P (a s;m\gu b Ome Lanil AL g Al Bla el elae)

:300)

AR

AE=—[D, -D k]* A* — where k =
1+R

>

AE 3053 8 Gega Jalse A5 @l ¢ Jullys
CilS Ll ¢ ST 5l oda il LSy AL adl )l Alaeall sadll 5508 § Dgq — Dy A1 (1

B3 ledd 4 clypaal) hlaal Aage ST A Al
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B e iyt il Gyl raal ¢ SSIA - calS WS Al) sl aaa 51 (A, (2
. S

Dbl (el IS WS ¢ ST darall culS WS sl jaw dera o c AR /(1 + R (3
ST 3l ladd

Gl A Ljlaiind o5 (Sipal M99 Gsale dasis Yyl XY llal) dall llias 4720
Alal) (o) Aran) Aasills de L cihriadly Ailall 810 Wi Ay i Cai Lasaapdfial)
Jodd) Jagal oy .40 9.94 sals Cilrinal) o34 Baa sy L Adlal) A 10 (FMEaiuY) s
Cmale el Glaaiuls Vs 900.000 dasi Capital Note 4uSla diigiduSlal) (3gda (ha
7.25 GUsiaY) s sle g Ay g cteal Dilallyh 7.25 A dasady

EXY ALl Lcipall Ll ndls Lsnal 530l 5328 0 LA

Two-year Capital Note (values in thousands of $s)

Par value = $900 Coupon-rate = 7.25% Semiannual payments
R =7.25% Maturity. =2 years
_t CFt DF CFix-DFt CFix DFi xt

0.5 32.625  0.9650 31.48 15.74

1 32.625  0.9313 > 30.38 30.38

15 32.625  0.8987 4 29.32 43.98

2 932.625  0.8672 808.81 1,617.63

900.00 1,707.73

Duration = $1,707.73/$900,00 = 1.8975
1 A el e Allall dad)yll Adaeal) a4l 3ond Gl (S

N4 . $900,000
Leverage — adjusted durationgap=|D, —D, kF9.94-1.8975——————=8.23225years
-G 92 =[P, ~D k- $1.000,000 4

A B jland aan (B el pudtl oIS 1Y) Aslal) Ggia dad o il o LB
Bl Jland B el uadl idligale Soulad A 20 o8 LBl s g

AR/(1 + R/2) = -0.0020.
t A e DLl Aa)ll Alsedl) Badl) md ladialy Al ila el Gl o

AE=-[D, -D k]*A*2R___lg04_ (1.8975)<%o>](1,ooo,000)(—0.0020) ~$16,464
1. R
2
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Lislaal) 5aal) 5gad (e Algh (Sa L () o () Cmdiall B Bulel) claghaall aladils.C
SAY el (225 ol M43 Of adgial) cpa OIS 13 Aadlal) dsspall

Gt L) 33 Sland Hlalae BT e diane 05 o A e Al G gall calS 1)

(DGAP) 2Ll il Alaedl) 352 pall 3aal) 5508 (055 o) amg o (stbes 5} (ooland IS0 e

sy DGAP o ¢ abiiins 335U lad o (e 4815 ALl dnsgall il 1Y)+ jbia

3Ll DGAP (8 caitfin e aeall o (yo 2815 Aullal Zeasssll i€ 1Y . el ailu i

ke ()5S

oAbl agall 4 gual) Aol A il Gl Guh C (g) o) A dbla) (e (3823 D
bl A 30 Jfaa 3oL 38 Gged) (B Buldl) e pian b il sl o
AE=-[D, - DLk]*A*A—FI;:— [8.23225|(1,000,000)(0.003) =—$24,697

1+—
2

Sl B il e Al Ggis uaadd Joal) B ade 0585 of Gy W L LE
Nt 048 gudl) 55121
Diva DGAP ¢S5 of 5381 jland 3 il (p0 A8L) (gon s callay
\ J

(Da-DLK) =0 = Da 5:DLk, or Da = 1.8975x0.9 = 1.70775 years.
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Oxda) oLal Inc. (GBI) «Gotbucks Bank J dugeal) Ll (ae o .21

N X
Assets Liabilities and Equity
Cash $ 30 Core deposits $ 20
Federal funds 20 Federal funds 50
Loans (floating) 105 Euro CDs 130
Loans (fixed) 65 Equity 20
Total assets $220 Total liabilities and equity $220

GaAY stuas ilall 3 8.5 ) Jlpa¥) e 5l mas s ganlihiifisal o cillindla
JlaT lgd A5 544l i Gag A 3 T sl Wlag (R B4 + ) adlad
A i a0l /12 adxig R=12% (8 dnan) dapdlls Wy ;.:\:.3 (Clgin (uad Gliaiul
Ll A 8 sl ot culh g daulal) gilagl .5@&\ e il Jual dlaw ol
A9 dle @i Ay @lEaia) ve dlal) Jual Pad gl gyeal adlagl il L Lgin g
> AL

?Gotbucks Bl Ul ) cd (g8l ddadaa Bae ot LA

Five-year Loan (values in millighs of $s)

Par value = $65 Coupon rate = 12% Annual payments
R=12% Maturity = 5 years
L % ' DFt CFtX DFt CFtX DFtXt

1 7.8 0.8929 6.964 6.964

2 7.8 0.7972 6.218 12.436

3 7.8 0.7118 5.552 16.656

4 7 1.8 0.6355 4.957 19.828

5 72.8 05674 41.309 206.543

65.000 262.427

Duréﬁon = $262.427/$65.000 = 4.0373

Joal Baa A Lab Li 0.36 Alhail) Jigaly adlal) jadl il g all Bae cils 13 .B
¢GBI

D = [$30(0) + $20(0.36) + $105(0.36) + $65(4.0373)]/$220 = 1.3974 years
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?(R=8%) Avaut) dasills Wy o3 13) dpuilel) pilag 520 & La.C

Two-year Core Deposits (values in millions of $s)
Par value = $20 Coupon rate = 8%

Annual payments
R=8% Maturity = 2 years
t CFt DF: CFt x DF¢ CFix DRt x t
1 1.6 0.9259 1.481 1.481
2 21.6 0.8573 18.519 37.037
20.000 38.519

Duration = $38.519/$20.000 = 1.9259

Bla A Leb (diw 0.401 4)adl) gasliall cilalfilly g0l £ )4) Clalgd 3da @ils 13D

¢GBI clajiil
DL = [$20(1.9259) + $50(0.401) + $130(0.401)]/$200 = 0.5585 years

A laad Jhalial (2l o L SGBI 31 8gad 4 L .E

GBI’s leveraged adjusted duration gap:is: 113974 - 200/220 x (0.5535) = 0.8942 years

Dgp-D A

A gl Al i (it ) (o 5 e 3 5al30 (8 Al GBI 520 3gmd o

]

Babyy Balel) Jlacsd gaad’ B aedl) sl OIS 1Y) pgudld L gand) Aasll o il 58 L F
Ball Jlawd (B el pasdl o) BaY ¢(gulud b 100) Dl B 1 Ay

AR/(1 + R) =0.01.

AE = -0.8942 x $220,000,000 x (0.01) = -$1,967,280
agasd 3aaal) 48 sl 40l1=$18,032,720).

Bl el mran (B el padl) O 1Y) agudl Adgud) Aadl o il @ L.G

¢ (bl Ak 50) Al 2 0.5 Ay alissh
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AE = -0.8942 x $220,000,000 x (-0.005) = $983,647
(pemU B2l 1011=$20,983,647).

JS 7 lianu oS Galdl) jleuf Jhlie sa did) Guasd GBI 4 dalial) cfpsid) 4 L.H
¢ sia sl DGAP oad il Clpaiall 038 (0 i
oS ¢l L0 Al Adlall Aadhll Alseal) saall b Bead clid) (6ol (35S o Caantl) Gl
Do 5l dlasidy 2w (2207200 X 0.5535) 05032 ) Al 530 s GBI 3
Jsa! 530 Qi (pe gie a3 GBI oSar f L Aaile 5280 uld (a8 5 Aadlynall 1Y)
0 o DGAP Jea3 3l oY) 530 3.5

(mdy dic) OgesS Ot S ¢ Mot Osle 90 asar (bl luily A4 Cpral .22
aley (aladl Algs 2 aaly O gaS add) Alalls 8 Aaiy i Bl 23y ale Gliaiuly
Osabe 100 o (glad pad Jusadl i) claile alaflul a3 Al 8 (laaiuy) s
Al 10 Gliaia¥) a aileg Al AT0 G558 Jina Oomele Gliaduly ¢ g
o 1.5 Loy Gomal) B 520N ladd jgen cndiy) ccDalaall o2 (32 s 5pibaa

‘ (oalad Aais 150) Al

B jlaal A i) s 2Ny GaRl Adidal) Adgud) el A LA
i $97,448,169. <iauals $2,551,831 _ltiar Cucadlil i jall 48 guill dagdll

MV, = Sl0,00b,OOO X PVA\-;, iz11.5% + $100,000,000 X PVn-, i-11.5% = $97,448,169

t cf df df*cf
\ 10000000 | 0.8969 8968609.865
”" 2| 110000000 | 0.8044 88479559.21
97448169.08

$88,767,123 Ciaal 5 $1,232,877 ey Cauaidil aradll diwd 48 sull Lol

MV, = $97,200,000/ (1+0.095)"1= $88,767,123

90,000,000%1.08=97,200,000
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eAslall (3 gial Ldgud) Aol Ao ABgud) Aail) A sl o2 il Lo B
AE = AA - AL=-$2,551,831 —(-$1,232,877) = -51,318,954
bt Al AN (e ST e ded Galesil 8 5l lend 3 5L s
c oSyl Y53 1318954 laias ASLall (3 gind 3 gudl) Aaill yalids)
?J\M‘g\ C\BJ ej)ﬁ\zb uaskl) 3aa g.h La -\C

Two-year Loan (values in millions of $s)

Par value = $100 Coupon rate = 10% Annual payments
R =10% Maturity = 2 years
t CFt DF: CFt x DFt CFix DRt x t

1 $10 0.9091 9.091 9.091

2 $110 0.8264 90.909 181.818

100.000 190.909
Duration = $190.909/$100.00 = 1.9091 \

Sl g 325140 230 ale Glaanu) @ld Y sasls dau ?J"N‘ B .40 19091 & ()il 32e
Al Algs & JW) )

dad gial) sali3ll ais alilly ua)ﬁ‘ da u& @y-d\ omrdll Gluad 23 Sl a.iﬁ asdiul.D
Ailal) JM\GAMN\‘_A15 Ay

AA=-1.9091* 101 *$100,000,000=-$2,603,300.

.JY}J 9% 3966700 gé oy\.c\ BJJS.AA!\ :\.9_).»..45\ 6‘35:‘-“‘\1’ UAJEH z\.aﬁjld\ :\,}3}.&1\ ZA:LES\

L=-1.0x (?L%:;S x $90,000,000=—$1,250,000.

+ V52 88750000 & oDkl Aspall alaiuly o5 xd siall 38 gudl) dadl
Saiudly Jual) o) da cpalill jails ASpa L8 5aal 5gad oo W .E
The leverage adjusted duration gap is [1.9091 — (0.9)1.0] = 1.0091 years.
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Sl B daBgiall Balil odag Baall Bgad dgag AaBgial) ASlall Fgia A pail) g L .F
Saslal) 8 1.5 Ay 55lAY)
AE =-1.0091 x $100,000,000 x [0.015/(1.10)] = -$1,376,045 )
ol e ) L 3l lend A asall o i dulead) dalead) s3a o) JaaY
(3 el 8 oDlel il ¢l ALl (ghn Gadh (b o) sl 134 o8 cclly e 3 ke
A N S

AE = AA - AL =-52,603,300 - (-$1,250,000) = -$1,353,300.

Al o g sl Aty OIS A Auial) 5380 QYA Blie a5l Jeds 53 oIS 13).G
CASa0) Akla Bgha o Jainall i) (D Lgasks B ) ) L Leb ol
TR .m..., & Cligall L
ol Rl Y 530 AL) a f N ) A ) 520yt (K )
Aaad) any o yarie c¥ axal Jaial) PRI (i Gl B3yl L Y G e B
collall BIS 8 L clanad) (3lasiu 5538 a0 Al e Al (Sar Y LI Gl Sadll
Sl 4l G5 8 paiesdll S i) o s Al 25 gty (LAY s 0S8
A2l gl 138 (e gyl Jasd sl e llse Qi) a1 Gk Gacs gl
Y alally AV a5aally bl (e caliniall
(Clsiadly Baally cMsal) VT adlaall) AN Asepand) Lilisall clagha g .23

Amount Duration

T-bills $ 90 0.50
T-notes G5 0.90
T-bonds 176 X
Loans 2,724 7.00
Deposits 2,092 1.00
Federal funds 238 0.01
Equity 715
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fT-bond caiud) dbkéas e & L.A

Five-year Treasury Bond

Par value = $176 Coupon rate = 6% Semiannual payments
R =6% Maturity = 5 years
_t CFt DF: CFi x DF¢ CFix DFi xt
0.5 528  0.9709 513 2.56
1 528  0.9426 4.98 4.98
1.5 528 0.9151 4.83 7.25
2 528 0.8885 4.69 9.38
25 528 0.8626 4.55 11.39
3 5.28 0.8375 4.42 13.27
3.5 528 0.8131 4.29 15.03:
4 5.28 0.7894 4.17 16.67
4.5 528  0.7664 4.05 18.21
5 181.28 0.7441 134.89 674.45
176.00 773.18

Duration = $773.18/$176.00 = 4.3931

T say) gaan Saa augia 92 L .B

[(0.5)($90) + (0.9)($55) + (4.3931)($176) + (7)(52,724)]/$3,045 = 6.5470 years

fagadll pran Bae dacgia s L.C

[(1)($2,092) + (0.01)($238)1/$2,330 = 0.8989 years

X

Baldl) Sladl hlial el aaa a Le S0l Aad)ll Aaeal) 3aal) 5528 A LD
DGAP = \DA\' kD =6.5470 - (52,330/$3,045)(0.8989) = 5.8592 years

" Rl b Galas) ) sagi sl el 352l o L) ads Les Aula) sl 5sad
el A5
i) (agmaal) Joaill Cuas ASLal) (3 ghiad Ldguud) Lol Ao abgial) L300 g8 L .E

¢[AR / (1 +R) =0.0050 f] 4lall 8 0.5 dueis Abashy aslad) inia B
AMVE = -DGAP x A x AR/(1 + R) = -5.8592($3,045)(0.0050) = -$89.207.

29



Jrdal) by o= ) sylal sabem el L= Galilly Cojlaall aud—alai@y) A0S i daals

o) AL Ggind 48 gl Aadl) (abddl (5350 89207 ylakas ASLY (Bgin b (mliadY)
625793
-0.0025= (R/ (1 +R (f] 4alal) 3 0.25 Loy Jauld) ) lal) faia Ciail 1Y) .F
fA.Slal) (3 ghatl Adgud) dall o adgiall 50N g2 L
AMVE = -5.8592($3,045)(-0.0025) = $44,603.
759,603, N A8l 3 sind A sud) Zasill 52U (5250 44603 lrkes AEL (B gin BB
JS £ linau S Shaagand) Lufial Cpuandl Adlal) duscudall Aalial) cpiia) (474G
¢0 olow DGAP gaadd puaill Cfpiiall s34 gha yiia
il Koy el L0 alis Adlal) el Aseal) s2all 35ad ) (ol G ) Greanill il
) ol @l gl BN (sl (pe aspall aladiody 3 /6878 L) Alpesl 50 Ll
Gliatinl ge Cull yrus ld pla) cilalgd alatiul L) 4xil j\m\s@ Jslan o il 'Ky ¢
Ry AN 530 5353 o] 50 (MBS (e e A3 il (S elyialy s 4 41 3
O Jeinall e s 13 350K dau 5.8592 Al Za)l ssadl 028 .0 (& DGAP Jeas
i o o A panll Lihiaal) COLG il ieal) ) Lebils (e Al dusssgall (Kais
Ui Jea¥) 830 Gl AR 5l (] Hening B asan i Adlal) s sal) Caal 5l i ¢ il
6 AR Tt e b sl 138 e 38 LA Hadl) (isel Sy asemdll B2 3laT
Aaabai®y) bl alaae 5T 2Bl Gs) dhe ) das g all Aaine (o S Sile 33

olle dvie Aidaa (uand! Saal) 7 dgad aladiay clalim) A5 (38hg s .24

P AAl clalawy)

saled gy mall o o Mills LB e e saal (Y ASaelin AlSa Gpasil) 2y .1
LBl g pa ppeadlly Jpa¥) Bae ai ua Aaiaall O3l

IS Aaasendl Aailiadl A ale) Jeudl (pe Gad A A€a saal) Al osS5 of oSan W2
5l AL il all Builly Lalds <590
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50 3L land 8 Aad el il (<0 Larie Jadlaall (peanl dalia 3ol ol sadl .3

Dband ibuang Al Ghs¥) e st G A0 Y antl) dag il deag

Uagaal (puasil sl alasiud o) i 8 Adad Lgaalyil Sy Al cAadad Cad 2804l
AKE) e Jlay

Joa) Maina b lgile Jpanll Ligesa 50 aatl) pdiay 13lad Soaal) 2 Lo - 25
el Sl (Sl 3 Ahad) S ) ol end) @l JpaY) Bals 32" Gl
leealss ) 303 lend Hhalie (e gja Budasal cpalill el Apalall o3 4 ‘.}um e
k5 3m pals el 3 e cpna Joa Sl ) ADe 3 a5 L, L) )
g Bl e
i e e b 12 lale 12 laiul giu 0ol Cliiu dilie) b aa .26

- Y93 1000 ieall drand) Aagdll A5 . Aslall 10 Aucy (3lEaiaN)
> Caiad) e sa L A
PV = $120 x PVAiz10%,n=12 + $1,000\\X‘ PViz10%,n=12 = $1,136.27

t cf df ) df*cf

1 120 /70.9091 109.0909091

2 120 ©0.8264 99.17355372

3 120 0.7513 90.15777611

4 120 0.6830 81.96161464

5 1207 0.6209 74.51055877

6 120 0.5645 67.73687161

7 120 0.5132 61.57897419

8 120 0.4665 55.98088563

N 120 0.4241 50.8917142

10 120 0.3855 46.26519473

11 120 0.3505 42.05926794

12 1120 0.3186 356.8665158

& saxall 1136.273836
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Caiad) jras g2 Lo cdilalls 11 ) 588 lawd cndi)) 1Y) .B

C.PV = 5120 x PVAiz11%n-12 + $1,000 X PVi-119%n-12 = $1,064.92

t of df df*cf

1 120 0.9009 108.1081081

2 120 0.8116 97.39469199

3 120 0.7312 87.74296576

4 120 0.6587 79.0477169

5 120 0.5935 71.21415937

6 120 0.5346 64.15690033

7 120 0.4817 57.79900931

8 120 0.4339 52.07117956

9 120 0.3909 46.91097257

10 120 0.3522 7 4226213745

11 120 0.3173 " 38.07399771

12 1120 0.2858 ) 320.1417224

& sanall ’ 1064.923561

€l (8 il & sial) dadl) (2 La.D

AP = ($1,064.92 - $1,136.27)/$1,136.27 = -0.0628 or —6.28 percent

Jale 16 (gliaiub vl (7) 5 (@) 9 (i) ehixd) < .E
PV = $120 x PVAiz10%n=16 + $1,000 X PViz10% n-16 = $1,156.47
PV = $120 X PVA]=11%,n=15 + $1,000 X PVi=11%,n=16 = $1,073.79

AP =($1,073.79 - $1,156.47)/$1,156.47 =-0.0715 or —7.15 percent.

\ i) jlaad A clpadl) i il N CF
ol 8 ST B Slal G5l i) jendl @3 Jpal) 2 3 jlend (3 sl uid
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P 15 daed 5aildy Clgin uad (Fliaiul Ligin O g€ @l dilie) b pa .27
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Aslal 12
fadl w2 LA

PV = $150 X PVAi=12%,n=5 + $1,000 X PVi-129%n-5 = $1,108.14

faal) Sl e sa L /1 Lowdy GUaIuY) Fli Lia el 9503 B

PV = $150 X PVAiz13%n=5 + $1,000 X PVic13% nes = $1,070.34

) o B il A giall Lail) & L () 5 (1) cubiad) Fe dlibla) aladiuls .C
dilal) B 1 daipBailal) e Bl dags

AP = ($1,070.34 - $1,108.14)/$1,108.14 = -0.0341 or —3.41 percent.

Bl el b 7T Ay’ Galasd) (2l (z) s (@) cbad S.D
PV = $150 x PVAiz11%,n=5 + $1,000 X E’Vi\=11%,n=5 =$1,147.84
AP =($1,147.84 - $1,108.14)/5S%,108.14 = 0.0358 or 3.58 percent

@ Jpad g Bailal) jaw cildle Joa libily) B cliAY) Ad) pid oW L LB
) eyl Janal)
Aanlil el 8 50l Aallaal dail) Gl 38 Sland (B uanll e A dgie Al Aanilly
oY) 5l e il jendl (aliasY dallad) Aedl) Ge ST ) B palinl oo
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10 Asesiy <l (goinn Bad jraws V50 1000 Avacd) Aoy Claies e} 2 .28
b s Gead) ailn W cluiad) Jos sl .lgia (N) 10 G@laaialy ddladly
Al 10 4y (R) (glaaia)

: AN Jgaad) Jasi. A
Change
Coupon $ Change in Price % Change in
N Rate YTM Price from Par Price from Par
g 10% Q95
o 10 9
10 10 9
10 10 10
10 10 11
11 10 11
12 10 11
Change \
Coupon / S Change in Price % Change in Price
N Rate YTM 3 Price from Par from Par
8 10% 9% ’ $1,055.35 $55.35 5.535%
9 10 9" 1,059.95 59.95 5.995
10 10 9 1,064.18 64.18 6.418
10 107 10 1,000.00 0.00 0.00
10 10 11 941.11 -58.89 -5.889
11 7 10 11 937.93 -62.07 -6.207

12 10 11 935.07 -64.93 -6.493
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Ll Jpa) o — BN jrw B folia o (BRI Cilaglaal) 28 aaiiu) .B
) BAA e il
oo (S8 Culil) jrad) @ Al Jgual) Jlandfy 58l land dati 1 Sae W) .C
310 e 33U Jlad & uanll Y63 94111 Y V53 1000 (e sandl & il ki
10 e Jba¥) s Ladie [¥50 1064.18 ) Y52 1000 (e ) @) 31T ) aolall
A 39 QA
O i vie ) (B ) 3 (A clh e Jual aliaiad o LS .2 Sl .D
Bl Slaud B
10 J i) dad palias) b Akl 1T ) Bl 310 (e el & i) s
Cuzbdily ¢ V50 62.07 Aty cuzbdi) lle 11 J claind) dad oS ‘\DYJJ 58.89 i i
Y2 64.93 Lle 120 o)
Jaras Ja¥) dighl) cnlill jead) @il Al J sat) Lua ol Al i3 sl E
G el s 4G ol B 8 1170 AW 810 Ge el b salsll Al
Gl of g 8 ¢ (LY 58.897 Vs 62.07) V52 3.18 o A 11 5 wlsins 10 J sl
62.07 = 152 64.93) ¥ 286 o Lle 12 5ad Joals Lle 11 g el i b
-(D¥sa
e (8 B3 ol B land (B (£) A Liste duad padl Auodlly 4 o) LF
dagli Jsa) Muﬁ GAlATY) (e as] BN Jlaad B aliai) A g
‘ BN lad B Bl
S pdall a2 A 59 Y L 3 10 (e Aslind) cN el ) Al
Gl paid s Aila) 811 & 510 e <Yl 3aL3 daills oSy 1Y 64.18
Y52 58.89 Cilgin piall
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ale30 GEliaiul clain N O sle 100 ¢ 0585 J gual Adiine MLK iy dlliag .29
dpan) dadilly W ol N M50 1000 drand dashs Alal) 3 8 @ dasd Jarag

R=8%¢
L 8 0.10 — / + Ay il o Gond) dilge Cupdl 1) chrind) Jlaud A LA
0 2.00 -/ + Ly el o Fgad) dijge it 1Y) Baaal) ) O Siu 13

ehaldh s
At +0.10%: Price = $80 X PVAn-30,i-8.1% + $1,000 X PVn-30, i-8.1% = $988.85,”
At —0.10%: Price = $80 X PVAn-30, -7.0% + $1,000 X PVi=30,i=7.9% = $1,011.36
At +2.0%: Price = $80 X PVAn-30, i-10% + $1,000 X PVn-30,-10% 5 $811.46

At -2.0%: Price = $80 x PVAn=30,i=6.0% + $1,000 X PVn-3,i=6.0% = $1,275.30

Nl G JS b Aagial) claiad) el b Lo A3 12.1608 claiadl o2 3a B
0Aaladl) (3 guul) afg Saall Bac 8y Undl) jaRe’sh La T50al) 3208 aladinaly au )

AP = -D x [AR/(1+R)] X P

At +0.10%: AP =-12:1608 x 0.001/1.08 x $1,000 =-511.26 = P’ =$988.74
At -0.10%: AP'=-12.1608 x (-0.001/1.08) x $1,000 = $11.26 = P’ =51,011.26
At +2.0%: AP =-12.1608 x 0.02/1.08) x $1,000 =-$225.20 = P’ =$774.80
At -2.0%: - - AP =-12.1608 x (-0.02/1.08) x $1,000 = $225.20 = P’ =51,225.20
Price - market Price - duration Amount
> determined estimation of error
J At +0.10%:  $988.85 $988.74 $0.11
At-0.10%: $1,011.36 $1,011.26 $0.10
At +2.0%: $811.46 $774.80 $36.66
At-2.0%:  $1,275.30 $1,225.20 $50.10
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AP = {-D x [AR/(1+R)] + %2 x CX X (AR)*} x P

At +0.10%: AP = {-12.1608 x 0.001/1.08 + 0.5 x 212.4 x (0.001)?} x $1,000 = -$11.15

At -0.10%: AP = {-12.1608 x (-0.001/1.08) + 0.5 x 212.4 x (-0.001)2} x $1,000 = $11,366

At +2.0%: AP ={-12.1608 x 0.02/1.08 + 0.5 x 212.4 x (0.02)%} x $1,000 = -$182,72

At -2.0%: AP ={-12.1608 x (-0.02/1.08) + 0.5 x 212.4 x (-0.02)?} x $1,000 =,5267.68

APrice
Price duration &
market convexity
determined estimation
At +0.10%: $988.85 -$11.15
At0.10%: $1,011.36 $11.37
At +2.0%: $811.46 -$182.72-"
At -2.0%: $1,275.30 $267.68

Price’ s
duration’ &
convexity
estimation

7 $988.85
$1,011.37

$817.28
$1,267.68

Amount
of error
$0.00
$0.01

$5.82
$7.62

{€) 3 (<) 5 () sba¥) b goass @il pua) D

Rate-Price Relationships

$1,400

$1,275.30Actual Market
$1,225.2

Duration Profile

$1,000

The duration and convexity
profile is virtually on the actual
market price profile, and thus is
barely visible in the graph.

$811.46
$774.8

$600

4 6 8 10
Percent Yield-to-Maturity

12
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