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En la ﬁgura I se incluyen los graficos de las series del primer spread, segundo
spread y tipo de interés a largo plazo para la muestra 02-01-1991/02-01-1999. Para
poder efectuar una comparacién directa entre los grificos de las series analizadas,
éstos se presentan con la misma escala. Sin embargo y para la serie del segundo
spread, se incluye un nuevo grafico més ilustrativo, ya que aunque cambia de escala

en el eje de ordenadas, da una idea mds clara de la evolucién de la serie.

En la figura II, se incluyen las series de las diferencias del primer spread, dife-
rencias del segundo spread y diferencias del tipo de interés al contado a largo plazo
para la muestra 02-01-1991/02-01-1999. Los tres primeros graficos tienen la misma
escala y, al igual que antes, a continuacidn se presentan las dos 1iltimas series a una

escala mas natural, que permite apreciar mejor su evolucién en el tiempo.

En la figura III se presentan los graficos de las series de las diferencias del primer
spread, diferencias del segundo spread y diferencias del tipo de interés al contado
a largo plazo, para la muestra de 02-01-1995/09-03-1999. A continuacién, también
se resumen los principales estadisticos de los factores de esta segunda muestra, asi

como de las series diferencias de las variables.

En la figura IV, se presentan los resultados del test de estacionariedad Augmented
Dickey-Fuller (ADF), para las series de las diferencias del primer spread, segundo
spread y tipo de interés a largo plazo y para los dos periodos considerados en la

estimacién del modelo.

Un valor del estadistico ADF alto y negativo rechaza la hipétesis nula de rafz
unitaria y sugiere que la serie analizada es estacionaria. Si el estadistico ADF es
mayor, en valor absoluto, que €l correspondiente valor critico, se rechaza la hipdtesis
nula de no estacionariedad. Asi, los resultados sugieren estacionariedad en las series
de las diferencias del primer spread, del segundo spread y del tanto de interés a largo

plazo.
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Estadisticos de las variables de estado

02-01-1995/09-03-1999

Variable 81 S l

n 1040 1040 1040
Media —0.002178 —0.003921 0.060548
Desv. Estandar  0.007572  0.000995 0.025247
Mediana —0.000174 —0.003816 0.060548
Maéximo 0.007916 —0.002090 0.118285
Minimo —0.030459 —0.006466 0.032837
Coef. Asimetria —1.874820 —0.418515 0.404518
Coef. Curtosis | 6.060345  2.365393 1.807380
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Estadisticos de las diferencias de las variables de estado

02-01-1995/09-03-1999

Variable dsy dsq dl
n 1039 1039 1039
Media 3.38E —05 8.45E—06 —T7.21E—05

Desv. Estandar  0.000810 0.000497 0.000669

Mediana 2.33E-05 1.67E—05 —6.65E — 05
Maéximo 0.006385  0.001928 0.003168
Minimo —0.004967 —0.001894 —0.003038

Coef. Asimetria 0.196596 —0.051694  0.241814

Coef. Curtosis 10.91852  4.405727 4.912411
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Augmented Dickey-Fuiler Unit Root Test on DS1

ADF Test Statistic -32.92799 1% Critical Value* -2.5668
5% Critical Value -1.9395
10% Critical Value -1.6157

*MacKinnon critical values for rejection of hypothesis of a unit root.

Augmented Dickey-Fuller Test Equation

LS // Dependent Variable is D(DS1)

Date: 03/31/00 Time: 12:21

Sample(adjusted): 4 2024

Included observations: 2021 after adjusting endpoints

Variable Coefficient  Std. Error  t-Statistic Prob.
DS1(-1) -1.584799  0.048129 -32.92799  0.0000
D(DS1(-1)) 0.247033  0.036726  6.726336  0.0000
D(DS1(-2)) 0.070022 0.022198  3.154381 0.0016
R-squared 0.651888 Mean dependent var 2.50E-07
Adjusted R-squared 0.651543 S.D. dependent var 0.003772
S.E. of regression 0.002227 Akaike info criterion -12.21292
Sum squared resid 0.010006 Schwarz criterion -12.20459
Log likelihood 9476.478 F-statistic 1889.491
Durbin-Watson stat = .2.006504 Prob(F-statistic) 0.000000

Serie diferencias primer spread (02-01-91/09-03-99)
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Augmented Dickey-Fuller Unit Root Test on DS2

ADF Test Statistic -33.88661 1% Critical Value* -2.5668
5% Critical Value -1.9395
10% Critical Value -1.6157
*MacKinnon critical values for rejection of hypothesis of a unit root.
Augmented Dickey-Fuiler Test Equation
LS // Dependent Variable is D(DS2)
Date: 03/31/00 Time: 12:21
Sample(adjusted): 4 2024
Included observations: 2021 after adjusting.endpoints
Variable Coefficient  Std. Error t-Statistic Prob.
DS2(-1) -1.649048  0.048664 -33.88661 0.0000
D(DS2(-1)) 0.258705  0.037445  6.908930  0.0000
D(DS2(-2)) 0.112038  0.021991 5.094717  0.0000
R-squared 0.680231 Mean dependent var -7.95E-07
Adjusted R-squared 0.679915 §8.D. dependent var 0.000624
S.E. of regression 0.000353 Akaike info criterion -15.89736
Sum squared resid 0.000251 Schwarz criterion -15.88903
Log likelihood 13199.61 F-statistic ) 2146.408
Durbin-Watson stat 1.986257 Prob(F-statistic) 0.000000

Serie diferencias segundo spread (02-01-

91/09-03-99)
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Augmented Dickey-Fuller Unit Root Test on DL

ADF Test Statistic -24.81389 1% Critical Value* -2.5668
5% Critical Value -1.8395
10% Critical Value -1.6157

*MacKinnon critical values for rejection of hypothesis of a unit root.

Augmented Dickey-Fuller Test Equation

LS // Dependent Variable is D(DL)

Date: 03/31/00 Time: 12:22

Sample(adjusted): 4 2024

Included observations: 2021 after adjusting endpoints

Variable Coefficient  Std. Error  {-Statistic Prob.
DL(-1) -0.903915  0.036428 -24.81389  0.0000
D(DL(-1)) -0.014454  0.030208 -0.478475 0.6324
D(DL(-2)) -0.015235 0.022226 -0.685468  0.4931
R-squared 0.459674 Mean dependent var 1.07E-06
Adjusted R-squared 0.459139 S.D. dependent var 0.001133
S.E. of regression 0.000833 Akaike info criterion -14.17892
Sum squared resid 0.001401 Schwarz criterion --14.17059
Log likelihood 11463.13 F-statistic 858.3926
Durbin-Watson stat 1.997281 Prob(F-statistic) 0.000000

Serie diferencias tipo de interés a largo plazo (02-01-91/09-03-99)
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Augmented Dickey-Fuller Unit Root Test on DS1B

ADF Test Statistic -22.16648 1% Critical Value* -2.5677
5% Critical Value -1.9397
10% Critical Value -1.6158

*MacKinnon critical values for rejection of hypothesis of a unit root.

Augmented Dickey-Fuller Test Equation

LS // Dependent Variable is D(DS1B)

Date: 03/31/00 Time: 12:23

Sample(adjusted): 4 1039

Included observations: 1036 after adjusting endpoints

Variabie Coefficient  Std. Error  {-Statistic Prob.
DS1B(-1) -1.362801 0.061480 -22.16648  0.0000
D(DS1B(-1)) 0.176514  0.047465  3.718835  0.0002
D(DS1B(-2)) 0.052354  0.030824 1.698479  0.0897
R-squared 0.587567 Mean dependent var -2.10E-07
Adjusted R-squared 0.586769 S.D. dependent var 0.001224
S.E. of regression 0.000787 Akaike info criterion " -14.20188
Sum squared resid 0.000640 Schwarz criterion -14,27756
Log likelihood 5936.172 F-statistic 735.8257
Durbin-Watson stat 1.986831 Prob(F-statistic) 0.000000

Serie diferencias primer spread (02-01-95/09-03-99)
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Augmented Dickey-Fuller Unit Root Test on DS2B

ADF Test Statistic -20.04975 1% Critical Value* -2.5677
5% Critical Value -1.9397
10% Critical Value -1.6158

*MacKinnon critical values for rejection of hypothesis of a unit root.

Augmented Dickey-Fuller Test Equation
LS // Dependent Variable is D(DS2B)
Date: 03/31/00 Time: 12:23
Sample(adjusted): 4 1039

Included observations: 1036 after adjusting endpoints

Variable Coefficient  Std. Error t-Statistic Prob.
DS2B(-1) -1.134819  0.056600 -20.04975  0.0000
D(DS2B(-1)) 0.076421 0.045164 1.682054  0.0909
D(DS2B(-2)) 0.024489  0.031100  0.787431 0.4312
R-squared 0.529432 Mean dependent var -1.41E-06
Adjusted R-squared 0.528521 8.D. dependent var 0.000722
S.E. of regression 0.000495 Akaike info criterion -15.21721
Sum squared resid 0.000254 Schwarz criterion -15.20290
Log likelihood 6415.495 F-statistic 581.1088
Durbin-Watson stat 2.003318 Prob(F-statistic) 0.000000

Serie diferencias segundo spread (02-01-95/09-03-99)

319



Augmented Dickey-Fuller Unit Root Test on DLB

ADF Test Statistic -18.68600 1% Critical Value* -2.5677
5% Critical Value -1.9397
10% Critical Value -1.6158

*MacKinnon critical values for rejection of hypothesis of a unit roct.

Augmented Dickey-Fuller Test Equation
LS // Dependent Variable is D(DLB)
Date: 03/31/00 Time: 12:23
Sample(adjusted): 4 1039

Included observations: 1036 after adjusting endpoints

Variable Cosfficient  Std. Error  {-Statistic Prob.
DLB(-1) -1.000983  0.053569 -18.68600  0.0000
D(DLB(-1)) 0.031793  0.043356  0.733304 0.4635
D(DLB(-2)) -0.011927  0.031135 -0.383074  0.7017
R-squared 0.486881 Mean dependent var -4.09E-07
Adjusted R-squared 0.485887 S.D. dependent var ~ 0.000938
S.E. of regression 0.000672 Akaike info criterion -14.60620
Sum squared resid 0.000467 Schwarz criterion -14.59189
Log likelihood 6098.993 F-statistic 490.0884

Durbin-Watson stat 1.992340 Prob(F-statistic) 0.000000

Serie diferencias tipo de interés a largo plazo (02-01-95/ 09—03—99)
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Sy = datos23 1 := datos2;

-— . 2 — -
(—0.0007032] [l—e q”] [@1_oo00705” [l—e e )
4-qy q q z.qlz q
2 7 2 2 —9T
-—0.000176) 1= 7| (%2_00001767| [ 1-¢ z)
4-qy 1Y) a 2.q22 R

Sy = datos2)

ﬂ(al,ql,'c) =g

ﬂ(az,qz,'c) =

JLoatd)
2g

ﬁ(qg,g,t) = ") ( 5

e 1T s - | 2{(e5-1) .
- . y - .
9 Q@ [((;3+g).(eg -l)+2-g]

f4(q1,q2?q3,g,t) =e

f(al ,00,q] ,q2,q3,g,’C) = ﬂ(al >G4y ,‘C)-ﬁ(az,qz,’t)-f.’n(q:;,g,’t)'f4(q1 ,q2,q3,g,t)

m:= Iast(datosl<l>) m= 32 T = datosl<1> R:= datosl<2>
ORIGIN = 1
> 2
hot,22,47,82,93,8) 2 ()02, -92,93-85%))
i=1
a;=0 aq:= 00002 qy:=0004 gqp=0013 g= 0.003 g3 = 0.13
Given 1
(1)

2
g= (q32 + 0.000005938) a= Minimize(h,al 20, 0g ,q2,q3,g) resultado"’

oy = 0.0003 a, = 0.0003 qy = 0.014 g = 0013 g = 0.013 q3 = 0.013

Given 1
b:= Minimize(h,@1,42,01:92:93:8)  resuitado®® i= b

2
g= (q32 + 0.000005938)
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ay=0  ayi=00003 qp:=0004 gyi=0003 g:=001  qz:=0.003

Given 1

: 2
g= (q32 + 0.000005938) ¢ := Minimize(h, a1, 0,95 ,4,43,8) resultado’™ := ¢

oy = 0.0004 o4 :=-0.0011 qp = 0.013 qp = 0016 g3 :=—0.034 g = 0.034
1 2 1 2 3

Given 1
2 PR Minimize(h, cy . ) resultado™ := d
g=(q3 +0.000005938) : »#1-%2-41-92-93-8 :
0.002278 0.001331 0.002251 0.00051 A
0.0002 0.001245 0.0003 -0.000205
0.004 0.074208 0.004 0.014953
resultado =
0.013 0.065665 0.003 0.017901 r == resultado
0.001864 0.012549 0.003406 -0.011493
\0.003068 0.065292 0.004188 0.103645 Y,
=1..4 hj = h(rl,i,rz,i,rs,i,m,i,rs,i,rs,i) by =
0.00275484779
0.00008134344
0.00282702723 mm(h) = 0.000050124374
0.00005012437




08

f(rl,ler,l’r3,l)r4,l’r5,13r6,ls tj)

f("l,z,rz,z,fs,z,m,z,l‘s,z,fe,z,'Ej)
f(fl,s,rz,a,fs,s,fa,s,rs,s,fs,sﬂj) 0.6

f(rl,4,1‘2,4,1’3,4’&,4,’5,4;1'6,4,Tj)

Ry

04

0.20 o2
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Vencimientos (afios)

1 dia 0.002740
1 semana 0.019178
2 semanas 0.041667
3 semamas 0.062500
1 mes 0.083333
1 mes y medio 0.125000
2 meses 0.166667
2 meses y medio 0.208333
3 meses 0.250000
3 meses y medio 0.291667
4 meses 0.333333
4 meses y medio 0.375000
6 meses 0.500000
8 meses 0.666667
1 afio 1.000000
2 afios 2.000000
3 afios 3.000000
4 afos 4.,000000
5 afios 5.000000
6 afios 6.000000
7 afios 7.000000
8 afios 8.000000
9 afios 9.000000
10 afios 10.000000
11 afios 11.000000
12 afios 12.000000
13 afios 13.000000
14 afnos 14.000000
15 arios 15.000000
17 afios 17.000000
20 aflos 20.000000
25 afios 25.000000

Variables de estado
(18-02-1999)

s1 -0.00401055
s2 -0.00321906
I 0.035018114

Funcién de descuento
(18-02-1999)
0.999924
0.999467
0.998933
0.998400
0.997687
0.996617
0.995366
0.994292
0.993036
0.991957
0.990696
0.989613
0.985987
0.981233
0.971580
0.941311
0.909012
0.874896
0.839381
0.802963
0.766138
0.729356
0.693000
0.657384
0.622747
0.589267
0.557067
0.526224
0.496780
0.442114
0.370320
0.274777

Base de datos Servicio de estudios del Banco de Espafia.

Soledad Nufiez (1995)
Meétodo de ajuste de Svensson (1994)
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valor

awr*

oo

Qo

4, (T)

1

1
0.999998
0.999993
0.999972
0.999936
0.999887
0.999824
0.999746
0.999604
0.999431
0.999227
0.998991
0.998725
0.998428
0.997744
0.996938
0.996013
0.993810
0.9911456
0.984472
0.976089
0.966094
0.954590
0.934735
0.912088
0.887015
0.859881
0.821108

1er. Spread 2o. Spread tipo a largo

-0.004010
0.009872
0.000009
0.000703

-0.725334

7.227596

4, (T)
1
1
1.000001
1.000003
1.000011
1.000026
1.000045
1.000071
1.000102
1.000159
1.000229
1.000311
1.000405
1.000512
1.000631
1.000907
1.001231
1.001603
1.002491
1.003569
1.006280
-1.009716
1.013860
1.018696
1.027217
1.037223
1.048682
1.061569
1.080939

-0.003219
0.015401
-0.003883
0.000176
0.825000
14.204545

4, (T)

1

1

1
0.999999
0.999998
0.999995
0.999992
0.999987
0.999981
0.999970
0.999957
0.999942
0.999924
0.999903
0.999881
0.999828
0.999765
0.999693
0.999518
0.999304
0.998753
0.998037
0.997153
0.996097
0.994182
0.991861
0.989122
0.985955
0.981046

0.035018
0.001703
0.022196
0.002437
-0.013196

B()

0
0.041654
0.083281
0.166459
0.332504
0.498136
0.663355
0.828163
0.992561
1.238390
1.483303
1.727302
1.970390
2212571
2.453849
2.933706
3.409990
3.882726
4.817660
5738718
7.540027
9.288263

10.984991
12.631727
15.011309
17.286503
19.461890
21.541848
24.173889

c)
0

0.041651
0.083271
0.166418
0.332341
0.497769
0.662704
0.827149
0.991103
1.236119
1.480040
1.722873
1.964621
2.205290
2.444885
2.920868
3.392611
3.860150
4.782767
5.689015
7.453561
9.156051
10.798666
12.383512
14.656891
16.811402
18.853262
20.788359
23.212022

D(r)
0

0.041677
0.083373
0.166826
0.333973
0.501439
0.669227
0.837336
1.005768
1.250020
1.513001
1.767712
2.023155
2.279332
2.536246
3.052290
3.571304
4.093303
5.146323
6.211483
8.378756
10.596201
12.864921
15.186039
18.768472
22.475337
26.310702
30.278750
35.783327
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plazo (afios) funcién de 337
descuento

0 1
0.041667 0.998842
0.083333 0.997684
0.166667 - 0.995367
0.333333 0.990732
0.500000 0.986095
0.666667 0.981456
0.833333 0.976816

1 0.972174
1.250000 0.965210
1.500000 0.958243
1.750000 0.951276

2 0.944309
2.250000 0.937342
2.500000 0.930377

3 0.916454
3.600000 0.902545
4 0.888657
5 0.860964
6 0.833420
8 0.778944
10 0.725543
12 0.673496
14 0.623049
17 0.550823
20 0.483236
23 0.420667
26 0.363361
30 0.295286

Funcion de descuento (18-02-1999)

0 5 10 15 20 25 30 35

Vencimientos (afios)




ESTRUCTURA TEMPORAL DE TIPOS DE INTERES (18-02-1999)

Tipos de interés al contado plazo (afios)

0.027797
0.027807
0.027825
0.027861
0.027933
0.028005
0.028077
0.028148
0.028220
0.028328
0.028436
0.028543
0.028651
0.028758
0.028866
0.020081
0.028296
0.029511
0.029940
0.030370
0.031227
0.032083
0.032939
0.033795
0.035078
0.036363
0.037648
0.038937
0.040660

0.019178
0.041667
0.083333
0.166667
0.333333
0.5
0.666667
0.833333
1.000000
1.25

1.50

1.75

2

2.25
2.50

3

3.50

4

5

6

8

10

12

14

17

20

23

26

30

Tipo de interés

Estructura temporal de tipos de interés

w w
(=] 18]
S o
X X

N

w

jo]

o\o
L

5 10 15 20 25 30 35
plazo (afos)
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4(7)
1

1.000000
0.999998
0.999993
0.999972
0.999936
0.999887
0.999824
0.999746
0.999604
0.999431
0.999227
0.998991
0.998725
0.998428
0.997744
0.996938
0.996013
0.993810
0.991145
0.984472
0.976089
0.966094
0.954590
0.934735
0.912088
0.887015
0.859882
0.821109

1er. Spread 20. Spread tipo a largo

-0.004010
0.009872
0.000009
0.000703

-0.725334

7.227596

Ay (7)
1

1.000000
1.000002
1.000007
1.000030
1.0000867
1.000118
1.000185
1.000265
1.000414
1.000595
1.000808
1.001054
1.001332
1.001642
1.002356
1.003196
1.004160
1.006459
1.009245
1.016247
1.025122
1.035834
1.048359
1.070512
1.096697
1.126938
1.161295
1.213677

-0.003219
0.015401
-0.003883
0.000576
0.825000

14.204545

Ay(7)

1
1.000000
1.000000
0.999999
0.999998
0.999995
0.999992
0.999987
0.999981
0.999970
0.999957
0.999942
0.999924
0.999903
0.999881
0.999828
0.999765
0.999693
0.999518
0.999304
0.998753
0.998037
0.997153
0.996097
0.994182
0.991861
0.989122
0.985955
0.981046

0.035018
0.001703
0.022196
0.002437
-0.013196

B(z)

0
0.041654
0.083281
0.166459
0.332504
0.498136
0.663355
0.828163
0.992561
1.238390
1.483303
1.727302
1.970390
2.212571
2.453849
2.933706
3.409990
3.882726
4.817660
5.738718
7.540027
9.288263
10.98499
12.63173
15.01131
17.28650
19.46189
21.54185
24.17389

C(z)

0
0.041646
0.083252
0.166340
0.332027
0.497064
0.661453
0.825198
0.988301
1.231756
1.473779
1.714380
1.853567
2.191348
2.427731
2.896336
3.359449
3.817132
4.716468
5.694842
7.290651
8.908334

10.451489
11.923549
14.005462
15.845173
17.752394
19.436174
21.503687

D(r)

0
0.041677
0.083373
0.166826
0.333973
0.501439
0.669227
0.837336
1.005768
1.259020
1.513001
1.767712
2.023155
2.279332
2.536246
3.052290
3.671304
4,093303
5.146323
6.211483
8.378756

10.596201
12.864921
15.186039
18.768472
22 475337
26.310702
30.278750
35.783327
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plazo f.descuento
0 1
0.041667  0.998842
0.083333 0.997685
0.166667 0.995372
0.333333  0.990749
0.500000 0.986134
0.666667 0.981524
0.833333 0.976921

1 0.972325
1.25  0.965442
1.5 0.958575
1.8 0.951724
2 0.944888

225 0.938069
2.50 0.931265

3  0.917708
3.50 0.904220
4 0.890803
5 0.864188
6 0.837880
8 0.786248
10 0.736026
12 0.687325
14  0.640242
17 0.572842
20 0.509521
23  0.450459
26 0.395770
30 0.329729

El precio de la obligacién cupén cero a su vencimiento es igual a la unidad.



valor

Qx~*

o

a o
3

Ai(7)
1

1.000000
0.999998
0.899993
0.999972
0.998936
0.999887
0.999824
0.998746
0.999604
0.999431
0.999227
0.998991
0.998725
0.998428
0.997744
0.996938
0.996013
0.993810
0.991145
0.984472
0.976089
0.966094
0.954590
0.934735
0.912088
0.887015
0.859882
0.821109

1er. Spread 20. Spread tipo a largo

-0.004010
0.009872
0.000009
0.000703

-0.726334

7.227596

4y(7)
1

1.000000
1.000002
1.000007
1.000030
1.000067
1.000118
1.000185
1.000265
1.000414
1.000585
1.000809
1.001054
1.001332
1.001642
1.002356
1.003196
1.004160
1.006459
1.009245
1.016247
1.025122
1.035834
1.048359
1.070512
1.096697
1.126938
1.161295
1.213677

-0.003219
0.015401
-0.003883
0.000576
0.825000

14.204545

4y(7)
1

1.000000
1.000000
0.999999
0.999988
0.999995
0.999992
0.999987
0.999981
0.999970
0.999957
0.999942
0.999924
0.999903
0.999881
0.999828
0.899765
0.999683
0.999518
0.999304
0.998753
0.998037
0.997153
0.996087
0.994182
0.991861
0.989122
0.985955
0.981046

0.035018
0.001703
0.022196
0.002437
-0.013196

B(z)

0
0.041654
0.083281
0.166459
0.332504
0.498136
0.663355
0.828163
0.992561
1.238390
1.483303
1.727302
1.970390
2.212571
2.453849
2.933706
3.409990
3.882726
4.817660
5.738718
7.540027
9.288263

10.984991
12.631727
15.011309
17.286503
19.461890
21.541848
24173889

C(z)

0
0.041646
0.083252
0.166340
0.332027
0.497064
0.661453
0.825198
0.988301
1.231756
1.473779
1.714380
1.953567
2.191348
2.427731
2.896336
3.359449
3.817132
4.716468
5.504842
7.290651
8.908334

10.451489
11.923549
14.005462
15.945173
17.752394
19.436174
21.503687

D(z)

0
0.041677
0.083373
0.166826
0.333973
0.501439
0.669227
0.837336
1.005768
1.259020
1.513001
1.767712
2.023155
2.279332
2.536246
3.052290
3.571304
4.093303
5.146323
6.211483
8.378756

10.596201
12.864921
15.186039
18.768472
22.475337
26.310702
30.278750
35.783327

345



347
plazo f.descuento

0
0.041667
0.083333
0.166667
0.333333

0.50
0.666667
0.833333

1

1.256

1.50

1.75

2

2.25

2.50

3

3.50

OOOOOOOOOOOOOOQOOOOOOOOOOOOO—\

La funcién de descuento se anula para valores muy elevados de las variables del
modelo.



valor

Qw”

T o

Qo0

&

4(t)
1

1.000000
0.999998
0.999993
0.999972
0.999936
0.999887
0.999824
0.999746
0.999604
0.999431
0.999227
0.998991
0.998725
0.998428
0.997744
0.996938
0.996013
0.993810
0.991145
0.984472
0.976089
0.966094
0.954590
0.934735
0.912088
0.887015
0.859882
4.2E-143

1er. Spread 20. Spread {ipo a largo

-0.004010
0.009872
0.000009
0.000703

-0.725334

7.227596

Ay(7)
1

1.000000
1.000002
1.000007
1.000030
1.000067
1.000118
1.000185
1.000265
1.000414
1.000595
1.000809
1.001054
1.001332
1.001642
1.002356
1.003196
1.004160
1.006459
1.009245
1.016247
1.025122
1.035834
1.048359
1.070512
1.096697
1.126938
1.161295

2.5E+99

-0.003219
0.015401
-0.003883
0.000576
0.825000

14.204545

45(7)
1

1.000000
1.000000
0.899999
0.999998
0.999995
0.998992
0.999987
0.999981
0.999970
0.999857
0.999942
0.999924
0.899903
0.999881
0.999828
0.999765
0.999693
0.999518
0.999304
0.998753
0.998037
0.9971563
0.996097
0.994182
0.991861
0.989122
0.985955

0

0.035018
0.001703
0.022196
0.002437
-0.013196

B(t)
0

0.041654
0.083281
0.166459
0.332504
0.498136
0.663355
0.828163
0.992561
1.238390
1.483303
1.727302
1.970390
2212571
2.453849
2.9337086
3.400990
3.882726
4.817660
5.738718
7.540027
9.288263
10.98499
12.63173
15.01131
17.28650
19.46189
21.54185
66.876212

C(7)

0
0.041646
0.083252
0.166340
0.332027
0.497064
0.661453
0.825198
0.988301
1.231756
1.473779
1.714380
1.953567
2.191348
2.427731
2.896336
3.359449
3.817132
4.716468
5.594842
7.290651
8.908334

10.451489
11.923549
14.005462
15.845173
17.752394
19.436174
42.40375

D(z)
0
0.041677
0.083373
0.166826
0.333973
0.501439
0.669227
0.837336
1.005768
1.2569020
1.613001
1.767712
2.023155
2.279332
2.536246
3.052290
3.571304
4.093303
5.146323
6.211483
8.378756
10.596201
12.864921
15.186039
18.768472
22.475337
26.310702
30.278750

3955.505
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plazo f.descuento
0 1
0.041667 0.998842
0.083333 0.997685
0.166667 0.995372
0.333333 0.990749
0.50 0.986134
0.666667 0.981524
0.833333 0.976921
1 0.972325
1.25 0.965442
1.50 0.958575
1.75 0.951724
2 0.944888
2.25 0.838069
2.50 0.931265

3 0917708
3.50  0.904220
4 0.890803

5 0.864188

6  0.837880

8 0.786248

10  0.736026
12 0.687325
14  0.640242
17  0.572842
20  0.509521
23 0.450459
26 0.395770
10000 0

La funcién de descuento se anula para vencimientos muy elevados.



valor

Qxr*

oo

Q0

4,(7)
1

1.000000
0.999998
0.999993
0.999972
0.999936
0.999887
0.999824
0.999746
0.999604
0.999431
0.999227
0.998991
0.998725
0.998428
0.997744
0.996938
0.996013
0.993810
0.991145
0.984472
0.976089
0.966094
0.954500
0.934735
0.912088
0.887015
0.850882
0.821109

1er. Spread 20. Spread tipo a largo

-0.004010
0.000872
0.000009
0.000703

-0.725334

7.227596

4,(7)
1

1.000000
1.000002
1.000007
1.000030
1.000067
1.000118
1.000185
1.000265
1.000414
1.000595
1.000809
1.001054
1.001332
1.001642
1.002356
1.003196
1.004160
1.006459
1.009245
1.016247
1.025122
1.035834
1.048359
1.070512
1.086697
1.126938
1.161295
1.213677

-0.003219
0.015401
-0.003883
0.000576
0.825000

14.204545

43(7)
1

1.000000
1.000000
0.999999
0.999998
0.999995
0.999992
0.999987
0.999981
0.9989970
0.999957
0.999942
0.999924
0.999903
0.990881
0.999828
0.999765
0.999693
0.999518
0.999304
0.998753
0.998037
0.997153
0.996097
0.994182
0.901861
0.989122
0.985955
0.981046

0.035018
0.001703
0.022196
0.002437
-0.013196

B(z)
0.002740
0.041654
0.083281
0.166459
0.332504
0.498136
0.663355
0.828163
0.992561
1.238390
1.483303
1.727302
1.970390
2.212571
2.453849
2.933706
3.409990
3.882726
4.817660
5.738718
7.540027
9.288263
10.984991
12.631727
15.011309
17.286503
19.461890
21.541848
24.173889

C(z)
0.002740
0.041646
0.083252
0.166340
0.332027
0.497064
0.661453
0.825198
0.988301
1.231756
1473779
1.714380
1.953567
2.191348
2427731
2.896336
3.359449
3.817132
4.716468
5.594842
7.290651
8.908334
10.451489
11.923549
14.005462
15.945173
17.752394
19.436174
21.503687

D(z)
0.002740
0.041677
0.083373
0.166826
0.333973
0.501439
0.669227
0.837336
1.0057638
1.259020
1.513001
1.767712
2.023155
2.279332
2.536246
3.052290
3.571304
4.093303
5.146323
6.211483
8.378756
10.596201
12.864921
15.186039
18.768472
22.475337
26.310702
30.278750
35.783327
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plazo f.descuento

0.002740
0.041667
0.083333
0.166667
0.333333
0.50
0.666667
0.833333
1

1.25

1.50

1.75

2

2.25

2.50

0.999924
0.998842
0.997685
0.995372
0.990749
0.986134
0.981524
0.976921
0.972325
0.965442
0.958575
0.951724
0.944888
0.938069
0.931265
0.817708
0.904220
0.890803
0.864188
0.837880
0.786248
0.736026
0.687325
0.640242
0.572842
0.509521
0.450459
0.395770

0.320729

355

Se quiere hacer notar, empiricamente, que los valores de las funciones B, C'y D que son
las que aparecen en el exponente, multiplicando a cada variable de estado, se aproximan

al plazo considerado. En plazos cortos, el valor es més similar.
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s1 -0.00401 -0.00401 -0.00801 -0.00401
s2 -0.00321¢  -0.003219  -0.003219  -0.008219
1 0.035018 0.038018 0.035018 0.035018

r=sl+s2+l 0.027789 0.030789 0.023789 0.022789

0.027789 0.030789 0.023789 0.022789
0.027807 0.030808 0.023808 0.022809
0.027825 0.030826 0.023827 0.022829
0.027861 0.030864 0.023866 0.022868
0.027933 0.030939 0.023943 0.022948
0.028005 0.031013 0.024020 0.023027
0.028077 0.031088 0.024096 0.023106
0.028148 0.031163 0.024173 0.023185
0.028220 0.031237 0.024250 0.023265
0.028328 0.031350 0.024365 0.023383
0.028436 0.031462 0.024480 0.023502
0.028543 0.031574 0.024585 0.023621
0.028651 0.031686 0.024710 0.023738
0.028758 0.031798 0.024825 0.023858
0.028866 0.031910 0.024940 0.023976
0.029081 0.032133 0.025169 0.024213
0.029296 0.032357 0.025399 0.024448
0.029511 0.032581 0.025628 0.024686
0.029940 0.033028 0.026086 0.025158
0.030370 0.033475 0.026544 0.025629
0.031227 0.034369 0.027457 0.026568
0.032083 0.035262 0.028368 0.027505
0.032938 0.036156 0.029278 0.028440
0.033795 0.03704¢ 0.030186 0.029372
0.035078 0.038390 0.031546 0.030767
0.036363 0.039734 0.032805 0.032160
0.037648 0.041080 0.034264 0.033550
0.038937 0.042431 0.035623 0.034939
0.040660 0.044239 0.037437 0.036792

El tanto de interés instantaneo para un plazo infinitesimal coincide
con el tipo de interés instantaneo sin riesgo r(t), que es suma de
los tres factores del modelo. De esta forma, la curva de tipos de |
interés empieza en el valor del tanto de interés instantaneo.




