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ABSTRACT

This study investigates the pricing of basis floating rate notes by using Monte Carlo
simulation method. We also analyze the probability of early redemption of the product.
Furthermore, sensitivity analysis is used to examine the effects of parameters in the
interest rate model on the bond price and the probability of early redemption. The findings
indicate that: (1) The theoretical foreign currency price is higher than its issuing price but
the theoretical price in terms of NT dollars for the product is lower than its issuing price.
(2) The product will ailmost surely be recalled by its issuing institution before maturity, and
the first period that the bond can be recalled has the highest probability of redemption. (3)
The sensibility analysis reveals that both the mean-reverting speed and the fluctuating
percentage of the interest rate have no significant influences on the bond pricing and the
probability of early redemption. Only the average interest rate in the long term has a
significant effect on the bond pricing and the probability of early redemption.

Keywords: basis floating rate notes, structured notes, Monte Carlo simulation, CIR interest
rate model
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finite difference method

Ross 1985 CIR
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rij X.(l£|£n)
€ (1£i £n)
g
& =a ak?k
k=1

' J o
a af =1 a aay =r; foralj i
k= k=

@) 30 2 CMS
)
30 CMS 2 CMS

Xi X X X X X N(0,1)
& X
€ AyX;tanX;
€3 Ay XjtagXptazsXs
€ apXytanXotagXstayXy

€5 a5 X tagXytagzXgtagX,tagsXs
(10)

2
31 1 ay ryp ay 1-ri; @ Try3 ag (rag- aga) ay

[ 2 2
833 1-ag;-a3 @y rig g (- a48y) ay

2 2 2
as3 (34~ 41831 - ag83;) a3z Ay \/1' 41 - 40 - 843

©

(10)

(9)



717

as; T15 asp (rp5- 850831) 8  8s3 (135~ 8584 - 85,85, ) Ay

2 2 2 2
asy (145~ 851841 - Aspdyy - Aszdyz) gy Bss \/1' as1 - 85 - Agz - Agy

ri, 30 CMS 2 CMS rig 30 CMS
ra 30 CMS ris 30
CMS s 2 CMS rog
2 CMS ros 2 CMS
M3 I'ss
I45

30 CMS  ri30vcms 2 CMS

It 2vems et ¢ E

ftaovems  t-130vems  8sovems (Psovoms  ft-130vems) dt
S 30YCMS rt-l30YCMS dZ30YCMS (ll)

ltovems k-12veMs Qoyvems (Byoms - 1,2YCMS) dt

S 2YCMS rt-l,ZYCMS dZZYCMS (12)
Mft :rf,t-1+af(bf - rf,t-l)dt+sf Ff 102y (13
ot =ae1 +ag(ba - Fag1) dt+ 54 4fap10Zeg (14)
E = Et-le(rd"- r, -05s2 Ht+s dz, 15

WZaovoms eVt Xy Adt

AZovems  €aV0t Ay Xgdt +ay, X pdt



718

erf 63\/5 a31X1 dt + a32X2 dt +a33X3‘\/a
0Z,y;  eu/dt  a, X, +a,,X,/dt +a,, X /dt +a,,X,d

dZ.  esvdt  ag;X;/dt + a5, Xoa/dt +ageX 3+ ag, X g/t + agsX s/dt

1 30 2 CMS
30 2 CMS CIR

&oycms: oycms Bisovems: Bovems
S3orcms: Savems

2. 30 2 CMS
CMS 1) (12
2 CMS

3 13

13 CIR

bs S
4, 13 @)
5.
6. 5,000 5,000
7 90

90 CIR

30

aj

(8)

100



10.

11

(15)

103.51
3.39%

90
13
(13
90
(14)
SEg

5,000
2 2

100

3,459

5,000

7.69%

(8)

()

3,212

719

5,000



720

2
USD (NTD)
91 13 0.26% 3113 1288 25.76%
91-95 54 1.08% 3113-3285 870 17.40%
95-100 326 6.52% 3285-3459 1333 26.66%
100-105 4607 92.14% 3459-3632 1065 21.30%
105 0 0% 3632 444 8.88%
103.51 3,212
2.24 416
100 3,459
-3.39% 7.69%
5000 100%
4500 90%
4000 80%
3500 70%
3000 60%
2500 50%
2000 40% —
1500 30%
1000 20%
500 10%
0  —— . L 0%
a1 91-95 95100 100-105 105
1
5,000
92.14% 30.18%
92.14%
30.18% 1 2




721

1400 30%
1200 25%
1000 20%
[
15%
600 ——
10%
200 5%
0 0%
3113 3113-3285 3285-3459 3459-3632 3632
2
3 3
100% 3
77.8%
30 2 CMS
30 2 CMS

CIR
&ovcms: Dyems

deYCMS’ b2YCMS S 30YCMS ! S 2YCMS



722

(

1 0 0.00% 9 25 0.50% 17 41 0.82%
2 0 0.00% 10 23 0.46% 18 35 0.70%
3 0 0.00% 11 28 0.56% 19 44 0.88%
4 0 0.00% 12 31 0.62% 20 36 0.72%
5 3890 77.80% 13 23 0.46% 21 49 0.98%
6 17 0.34% 14 37 0.74% 22 57 1.14%
7 21 0.42% 15 31 0.62% 23 556 11.12%
8 24 0.48% 16 32 0.64% 24 0 0.00%
30 CMS
0.55 0.65 0.75 0.85 0.95
103.49 103.5 103.51 103.49 103.48
-0.01% -0.01% -0.02% -0.01%
3205 3210 3212 3211 3210
-0.16% -0.06% -0.03% -0.03%
2 CMS
0.57 0.67 0.77 0.87 0.97
103.41 103.45 103.51 103.57 103.63
-0.04% -0.06% 0.06% 0.06%
3218 3212 3212 3214 3219
0.19% 0.00% 0.06% 0.16%
)
2 CMS 0.75 0.77

0.1



(

723

5
30 CMS
0.55 0.65 0.75 0.85 0.95
100% 100% 100% 100% 100%
5 5 5 5 5
76.42% 77.42% 77.80%  77.64% 77.58%
2 CMS
0.57 0.67 0.77 0.87 0.97
100% 100% 100% 100% 100%
5 5 5 5 5
79.12% 78.08% 77.80%  77.66% 77.86%
4
5
100% 5
75%
)
30 2 CMS 6.03% 3.95%
1%
6 7
6
30 CMS 30 CMS
2
CMS 2 CMS
7
30 CMS 6.03% 23
2 CMS

3.95%



724

CMS

4.03% 5.03% 6.03% 7.03% 8.03%

95.87 100.72 103.51 104.41 104.73

-4.82% -2.70% 0.87% 0.31%

2895 2946 3212 3347 3378

-1.73% -8.28% 4.20% 0.93%

CMS

1.95% 2.95% 3.95% 4.95% 5.95%
104.75 104.48 103.51 100.57 95.91

0.26% 0.94% -2.84% -4.63%

3384 3361 3212 2959 2875

0.68% 4.64% -7.88% -2.84%

30 CMS

4.03% 5.03% 6.03% 7.03% 8.03%

100% 100% 100% 100% 100%
23 23 5 5 5
96.28% 47.68% 77.80% 95.72% 99.22%
2 CMS

1.95% 2.95% 3.95% 4.95% 5.95%

100% 100% 100% 100% 100%
5 5 5 23 23

99.82% 97.34% 77.80% 44.84% 84.28%

23

(

)



725

30

8
30 CMS
2% 3% 4% 5% 6%
103.1 103.3 103.51 103.7 103.87
-0.19% -0.20% 0.18% 0.16%
3186 3195 3212 3231 3249
-0.28% -0.53% 0.59% 0.56%
2 CMS
10% 11% 12% 13% 14%
103.86 103.69 103.51 103.33 103.15
0.16% 0.17% -0.17% -0.17%
3243 3226 3212 3203 3194
0.53% 0.44% -0.28% -0.28%
9
30 CMS
2% 3% 4% 5% 6%
100% 100% 100% 100% 100%
5 5 5 5 5
73.32% 75.20% 77.80% 80.74% 83.54%
2 CMS
10% 11% 12% 13% 14%
100% 100% 100% 100% 100%
5 5 5 5 5
82.56% 79.84% 77.80% 76.12% 74.90%
30 2 CMS 4%
1%
8 9
8
CMS 30 CMS



726

30 CMS

2 CMS 2
CMS 2 CMS
9
5 70%
1
2.
3. 5,000 100%



727

1. Vasicek 1977
dr = a(b - r)dt +s,dz

1 (2001)
2 (2004)
3 (2003)
4, (2002)

5. (2003)




728

1. Boyle, P. (1977). Options: A Monte Carlo approach. Journal of Financial Economics,

4(3), pp.323-338.

2.Cox, J. C., Ingersall, J. E., & Ross, S. A. (1985). A theory of the term structure of

interest rates. Econometrica, 53(2), 385-407.

3. Hull, J., & White, A. (1994). Numerical procedures for implementing term structure

model I: Single-Factor models. Journal of Derivatives, 2(1), 7-16.

4. Vasicek, O. (1977). An equilibrium characterization of the term structure. Journal of

Financial Economics, 52), 177-188.

2005

2006

2006

2006

10

02

05

07

18

06

08

03



