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Apéndice A

Eficiéncia média ponderada (tabelas completas)

Nas tabelas referentes ao apéndice I, os termos EXP, ACP e CA

correspondem aos modelos de imunizacao baseados em Willner (1996), Barber e

Cooper (1996) e Nawalkha et al. (2003), respectivamente. O numero associado a

cada termo representa a quantidade de fatores. Os valores decimais entre

parénteses representam o valor de a escolhido para os modelos baseados em

choques arbitrarios. Os termos ELR e CT correspondem a exposi¢do liquida ao

risco e o custo de transacdo respectivamente. O modelo exponencial de um fator

(EXP 1) ¢ idéntico a imunizagao tradicional e equivale a base 100.

Tabela 1 — Eficiéncia Média Ponderada (2006)

11\11413?122(:%?) ELR Diversificacdo CT Cenariol | Cendrio II Ceﬁa}rlo
EXP 1 100,00 100,00 100,00 100,00 100,00 100,00
EXP 2 111,34 143,01 295,66 128,47 120,84 127,18
EXP 3 41,33 173,93 474,87 96,16 81,11 107,63
EXP 4 34,46 184,88 494,16 95,05 79,58 109,67
ACP 1 153,43 32,67 199,33 125,53 117,20 93,05
ACP 2 127,89 59,15 811,79 144,90 107,27 93,52
ACP 3 143,98 130,78 785,75 172,77 140,02 137,38
ACP 4 176,43 152,58 1.211,96 222,24 169,28 164,51

CA 1(0,25) | 103,61 144,29 295,21 123,36 115,81 123,95

CA 2(0,25) 39,38 219,64 1.033,99 134,18 93,46 129,51

CA 3 (0,25) 62,94 232,26 9.804,33 592,34 113,74 147,60

CA 4(0,25) | 143,50 277,96 41.382,50 2.239,06 183,83 210,73

CA 1(0,50) 96,59 144,29 203,46 113,86 110,90 120,44

CA 2(0,50) 90,62 219,64 1.141,15 175,40 129,33 155,13

CA 3 (0,50) 18,69 232,26 1.904,98 166,40 82,76 125,47

CA 4 (0,50) 14,68 277,96 6.290,10 394,27 93,66 146,32

CA 1(0,75) 99,01 112,35 145,02 104,65 103,01 105,68

CA 2(0,75) | 109,73 159,43 409,77 137,16 124,64 134,58

CA 3(0,75) 27,20 183,48 880,99 108,96 74,08 105,34

CA 4(0,75) 18,76 190,89 2.229,77 172,34 70,40 104,83

CA1(1) 100,08 100,00 100,00 100,06 100,06 100,04
CA2(1) 109,31 139,19 280,13 125,32 118,27 124,25
CA3 (1) 46,95 171,97 496,78 100,69 84,45 109,46
CA4(1) 37,66 184,87 1.021,02 123,63 81,82 111,27
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Tabela 2 — Eficiéncia Média Ponderada (2007)

92

MOd?IO c}e ELR Diversificagao CT CenarioI | Cenario II | Cenario III
Imunizacio
EXP 1 100,00 100,00 100,00 100,00 100,00 100,00
EXP 2 85,65 103,35 257,53 98,67 90,96 94,50
EXP 3 90,93 108,44 337,32 107,63 96,18 99,68
EXP 4 91,34 108,44 340,16 108,05 96,47 99,89
ACP 1 99,20 71,70 193,12 97,02 90,95 85,45
ACP2 156,66 198,50 250,42 171,81 169,21 177,58
ACP3 244,67 414,71 551,60 302,53 295,68 329,69
ACP 4 185,26 638,69 494,90 314,10 321,29 411,98
CA 1(0,25) 92,50 77,50 197,94 94,02 88,00 85,00
CA 2(0,25) | 160,00 227,04 494,36 193,48 180,11 193,52
CA 3(0,25) | 4.329,97 41.166,49 3.167,33 | 13.480,97 | 15.380,93 | 22.748,23
CA 4 (0,25) 120.838,67 | 834.999,22 | 34.559,63 | 225.064,86 | 265.086,84 | 427.918,94
CA 1(0,50) 88,75 77,50 156,12 89,31 85,38 83,13
CA 2(0,50) | 302,17 227,04 233,17 279,94 279,63 264,61
CA 3 (0,50) | 604,46 41.166,49 883,86 10.758,94 | 12.773,07 | 20.885,48
CA 4(0,50) | 1.105,63 834.999,22 7.495,81 | 209.898,53 | 251.273,70 | 418.052,42
CA 1(0,75) 91,87 98,36 127,14 95,26 93,82 95,12
CA 2 (0,75) 93,55 98,38 291,87 104,67 95,00 95,96
CA 3(0,75) | 180,62 186,05 286,47 187,27 182,25 183,33
CA 4(0,75) | 472,97 1.686,72 1.750,55 840,29 837,09 1.079,84
CA1(1) 100,99 100,00 100,00 100,69 100,69 100,49
CA2(1) 85,91 103,75 247,98 98,47 91,26 94,83
CA3 () 95,79 111,17 293,85 109,54 100,40 103,48
CA4 (D) 249,36 307,80 425,16 272,76 266,89 278,58
Tabela 3 — Eficiéncia Média Ponderada (2008)
Modglo cze ELR Diversifica¢ao CT Cenariol | CenarioII | Cenario III
Imunizacao
EXP 1 100,00 100,00 100,00 100,00 100,00 100,00
EXP 2 157,95 112,62 220,25 149,73 144,35 135,29
EXP 3 112,72 197,69 220,09 139,33 138,21 155,20
EXP 4 118,47 210,14 237,99 147,36 145,97 164,31
ACP 1 205,40 182,08 368,79 207,74 198,40 193,74
ACP2 130,04 268,61 1.786,43 247,50 171,61 199,33
ACP 3 124,00 305,44 1.792,57 252,79 178,44 214,72
ACP4 119,71 427,97 2.053,75 293,48 212,19 273,84
CA 1(0,25) | 126,08 61,09 153,12 111,18 106,58 93,58
CA 2(0,25) | 305,38 767,33 272,86 419,24 443,97 536,36
CA 3 (0,25) | 3.342,07 25.750,71 3.574,23 | 8.955,83 10.064,66 14.546,39
CA 4 (0,25) |40.074,14 | 3.505.423,90 | 67.946,15 | 907.805,18 | 1.079.679,06 | 1.772.749,02
CA 1(0,50) | 103,30 77,16 131,62 98,18 95,46 90,23
CA 2(0,50) | 252,51 219,21 211,32 242,12 242,52 235,86
CA 3(0,50) | 177,17 503,95 213,77 260,69 275,20 340,56
CA 4(0,50) | 628,42 2.492,12 2.703,11 | 1.198,08 1.187,53 1.560,27
CA 1(0,75) 93,63 90,19 116,76 93,93 92,60 91,91
CA2(0,75) | 202,61 135,60 212,59 186,36 182,51 169,11
CA 3(0,75) | 128,94 277,68 203,66 169,87 173,57 203,31
CA 4(0,75) | 113,14 291,71 326,56 168,46 166,71 202,43
CAI1(D 100,00 100,00 100,00 100,00 100,00 100,00
CA2(D 151,29 109,47 215,83 144,06 138,74 130,38
CA3 (D) 115,50 186,12 223,63 138,56 136,68 150,81
CA4 (D 155,94 298,17 220,74 194,74 198,61 227,06
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Tabela 4 — Eficiéncia Média Ponderada (2009)

93

M0d§10 (le ELR Diversificacdo CT Cenario I | Cenario II | Cenario III
Imunizacao
EXP 1 100,00 100,00 100,00 100,00 100,00 100,00
EXP 2 175,58 190,21 183,78 179,65 179,97 182,89
EXP3 119,85 408,70 167,52 194,44 206,50 264,28
EXP 4 121,88 447,74 299,64 212,23 219,64 284,81
ACP 1 320,53 633,68 46,71 385,13 414,48 477,10
ACP2 661,18 2.185,77 340,35 1.026,29 1.118,56 1.423,47
ACP3 659,71 2.185,87 657,79 1.041,15 1.117,55 1.422,79
ACP 4 908,35 4.822,96 882,50 1.885,71 2.082,74 2.865,66
CA1(0,25) | 215,56 80,71 126,59 177,40 175,11 148,14
CA 2(0,25) | 267,13 1.560,28 168,91 585,51 655,07 913,71
CA 3 (0,25) | 4.797,39 81.958,78 3.731,36 | 24.034,44 | 27.945,81 | 43.378,09
CA 4 (0,25) | 8.667,75 147.242.,75 30.419,67 | 44.399,10 | 50.240,25 | 77.955,25
CA1(0,50) | 159,62 78,24 115,96 137,09 135,20 118,93
CA 2(0,50) | 233,36 438,25 127,48 279,29 294,83 335,80
CA3(0,50) | 176,97 805,65 202,53 335,42 365,57 491,31
CA 4(0,50) | 160,97 1.294,21 212,12 446,84 500,94 727,59
CA1(0,75) | 127,59 88,11 109,60 116,82 115,74 107,85
CA2(0,75) | 199,13 261,59 159,12 212,74 217,87 230,36
CA3(0,75 | 130,79 508,54 179,85 227,68 24411 319,66
CA 4 (0,75) | 135,29 647,10 360,36 274,50 288,84 391,20
CA1(1) 100,36 100,00 100,00 100,26 100,26 100,18
CA2(1) 169,93 176,04 183,69 172,15 171,77 172,99
CA3 () 123,74 390,61 163,77 192,46 203,80 257,17
CA4 (D) 157,51 551,31 315,63 263,86 275,65 354,41
Tabela 5 — Eficiéncia Média Ponderada (2010)
MOd?lo qe ELR | Diversificagdo CT Cenariol | Cendrio Il | Cenario III
Imunizacgao
EXP 1 100,00 100,00 100,00 100,00 100,00 100,00
EXP 2 113,53 334,64 148,11 170,53 179,86 224,08
EXP 3 106,26 651,96 162,24 245,48 269,97 379,11
EXP 4 106,32 652,01 153,30 245,09 270,03 379,16
ACP 1 147,03 861,94 476,06 342,21 361,50 504,48
ACP2 292,66 3.851,41 1.917,63 1.263,60 1.360,29 2.072,04
ACP3 309,11 4.069,05 1.920,79 1.329,68 1.437,09 2.189,08
ACP 4 354,93 4.982,06 2.303,83 1.609,16 1.743,07 2.668,50
CA 1(0,25) | 125,39 135,09 108,80 126,98 128,30 130,24
CA2(0,25) | 129,21 2.401,86 119,39 696,88 811,01 1.265,54
CA 3(0,25) | 2.547,15| 190.919,65 3.882,81 | 49.707,06 | 59.058,90 | 96.733,40
CA 4 (0,25) | 8.750,96 | 1.722.236,08 | 45.131,04 | 438.941,25 | 522.796,50 | 865.493,52
CA 1(0,50) | 108,15 97,16 104,83 105,24 104,85 102,65
CA 2(0,50) | 115,63 686,63 104,44 257,82 286,93 401,13
CA 3(0,50) | 106,91 1.015,94 191,75 338,41 379,62 561,43
CA 4 (0,50) | 108,86 1.491,40 192,76 458,69 523,62 800,13
CA 1(0,75) | 103,47 93,98 104,22 101,13 100,62 98,72
CA2(0,75) | 117,92 446,05 116,94 199,90 216,36 281,98
CA 3 (0,75) | 105,11 711,31 177,00 260,25 286,97 408,21
CA 4(0,75) | 101,18 723,48 307,48 267,07 287,87 412,33
CA1(1) 100,26 100,00 100,00 100,18 100,18 100,13
CA2 () 112,19 306,31 151,54 162,69 170,42 209,25
CA3() 107,37 641,15 156,84 243,29 267,51 374,26
CA 4 (1) 100,88 686,21 319,24 258,13 276,48 393,55
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Tabela 6 — Eficiéncia Média Ponderada (2011)

94

MOd?IO Cfe ELR Diversificac¢do CT Cenario | Cenario II Cenario III
Imunizacio
EXP 1 100,00 100,00 100,00 100,00 100,00 100,00
EXP 2 173,96 481,06 115,44 247,81 266,09 327,51
EXP 3 122,89 774,63 172,53 288,31 318,41 448,76
EXP 4 110,98 780,59 166,69 281,17 311,87 445,79
ACP 1 98,83 261,40 620,53 165,56 147,60 180,12
ACP2 90,12 276,62 1.854,29 224,95 146,07 183,37
ACP3 164,71 804,24 1.851,17 408,91 356,57 484,47
ACP 4 140,28 1.356,98 1.699,85 522,43 505,29 748,63
CA1(0,25)| 158,05 204,58 95,94 166,58 172,01 181,32
CA2(0,25) | 167,92 2.890,84 87,64 844,64 984,80 1.529,38
CA 3 (0,25) | 4.453,72 | 337.065,15 | 4.021,53 | 87.584,97 | 104.237,15 | 170.759,43
CA 4 (0,25) [22.686,01 | 7.820.966,58 | 59.827,121.974.113,21 | 2.362.170,18 | 3.921.826,30
CA 1(0,50)| 128,77 127,52 96,40 126,84 128,39 128,15
CA2(0,50)| 161,56 829,37 96,82 325,27 361,90 495,47
CA 3(0,50) | 103,71 1.034,97 166,62 339,67 383,09 569,34
CA4(0,50)| 116,13 1.528,92 205,35 473,79 539,97 822,53
CA1(0,75)| 11532 106,37 99,94 112,32 112,64 110,85
CA2(0,75) | 176,21 593,38 101,72 276,78 301,36 384,80
CA3(0,75) | 11541 772,27 190,48 283,38 312,46 443,84
CA 40,75 | 131,15 805,42 230,59 304,69 333,43 468,29
CA1() 100,80 100,00 100,00 100,56 100,56 100,40
CA2(1) 172,21 445,33 119,39 237,85 254,14 308,77
CA3 () 126,76 781,64 161,05 292,20 323,23 454,20
CA4 (D) 140,50 791,31 299,82 311,17 335,75 465,91
Tabela 7 — Eficiéncia Média Ponderada (2012)
Mod.elo (16 ELR | Diversificagdo CT Cenario I Cenario II Cenario III
Imunizacio
EXP 1 100,00 100,00 100,00 100,00 100,00 100,00
EXP 2 200,51 535,18 102,02 279,25 300,91 367,85
EXP 3 165,26 704,25 192,80 301,38 326,96 434,76
EXP 4 165,32 704,26 192,23 301,40 327,00 434,79
ACP 1 92,90 147,74 409,78 122,46 109,35 120,32
ACP2 185,30 3.352,30 816,33 1.008,60 1.135,40 1.768,80
ACP3 205,89 4.017,96 814,27 1.189,32 1.349,51 2.111,92
ACP 4 217,53 5.455,90 857,91 1.559,14 1.789,04 2.836,72
CA 1(0,25) 94,35 250,73 86,15 133,03 141,26 172,54
CA 2 (0,25) 195,79 2.759,63 88,12 831,37 964,94 147771
CA 3(0,25) | 3.672,25 | 459.489,56 | 4.147,11 | 117.650,32 | 140.417,44 | 231.580,90
CA 4 (0,25) |24.794,23 | 20.004.626,17 | 74.429,89 | 5.022.234,00 | 6.018.743,81 | 10.014.710,20
CA 1(0,50) 94,26 151,65 89,73 108,38 111,48 122,95
CA 2(0,50) 182,83 780,40 104,01 328,28 362,10 481,62
CA 3 (0,50) 143,51 865,33 148,13 324,20 360,06 504,42
CA 4 (0,50) 165,85 1.418,67 232,71 482,40 541,70 792,26
CA 1(0,75) 97,46 117,96 96,42 102,53 103,61 107,71
CA 2 (0,75) 197,45 608,85 95,80 295,22 320,87 403,15
CA 3 (0,75) 166,13 674,33 195,21 294,63 318,59 420,23
CA 4 (0,75) 182,40 818,62 187,57 341,72 373,27 500,51
CA1() 100,19 100,00 100,00 100,13 100,13 100,09
CA2 () 198,97 505,10 104,73 270,79 290,81 352,04
CA3() 166,49 722,66 183,74 306,40 333,34 444,58
CA4 (D) 189,48 881,99 256,03 365,94 397,23 535,74
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Tabela 8 — Eficiéncia Média Ponderada (2013)

95

Modelo de

L ELR Diversificacdo CT Cenario [ Cenario II Cenario 111
Imunizacio
EXP 1 100,00 100,00 100,00 100,00 100,00 100,00
EXP 2 105,98 486,56 99,61 200,81 220,16 296,27
EXP3 97,46 540,45 218,61 214,26 230,35 318,95
EXP 4 97,17 540,48 217,74 214,03 230,16 318,83
ACP 1 152,78 406,99 217,11 219,55 229,05 279,89
ACP2 285,45 5.202,30 219,38 1.511,36 1.760,50 2.743,87
ACP3 277,46 5.843,52 233,96 1.666,80 1.947,28 3.060,49
ACP 4 283,48 6.842.01 338,13 1.925,85 2.251,04 3.562,75
CA1(0,25) | 121,06 258,09 78,41 153,19 162,17 189,58
CA2(0,25) | 104,32 2.233,50 92,97 636,05 743,08 1.168,91
CA 3(0,25) | 3.060,15 | 519.241,04 | 4.260,82 | 132.165,40 157.914,41 261.150,59
CA 4 (0,25) | 24.856,53 | 35.973.159,82 | 88.904,63 | 9.015.134,75 | 10.809.347,51 | 17.999.008,17
CA 1(0,50) | 109,12 159,19 84,28 120,39 124,14 134,15
CA 2 (0,50) 98,13 613,29 109,89 227,51 252,68 355,71
CA 3(0,50) 95,12 634,66 138,47 232,17 256,98 364,89
CA4(0,50) | 114,44 1.276,88 244,43 411,55 463,17 695,66
CA 1(0,75) | 10443 123,07 93,45 108,54 110,02 113,75
CA2(0,75) | 101,88 514,44 100,75 204,96 225,65 308,16
CA 3 (0,75) 98,17 520,73 207,76 209,29 224,94 309,45
CA4(0,75) | 107,52 705,49 208,76 262,08 286,91 406,51
CA1() 100,65 100,00 100,00 100,45 100,45 100,32
CA2(]) 105,63 469,45 99,09 196,26 214,78 287,54
CA3() 98,85 555,94 208,34 218,59 235,98 327,39
CA4 (D) 124,60 894,65 244,94 323,13 355,62 509,63
Tabela 9 — Eficiéncia Média Ponderada (2014)
Mod.elo (16 ELR Diversificacdo CT Cenario I Cenario II Cenario III
Imunizacio
EXP 1 100,00 100,00 100,00 100,00 100,00 100,00
EXP 2 101,30 392,99 102,48 174,29 188,81 247,15
EXP3 100,51 396,64 23791 181,41 189,35 248,57
EXP 4 100,56 396,64 587,24 198,91 189,38 248,60
ACP 1 151,31 500,37 30,42 232,53 256,03 325,84
ACP2 264,17 4.056,96 557,29 1.227,02 1.402,01 2.160,56
ACP3 261,24 4.583,04 591,68 1.358,21 1.557,78 242214
ACP 4 261,12 5.074,30 701,49 1.486,43 1.705,08 2.667,71
CA1(025 | 117,29 241,14 72,13 145,99 154,45 179,21
CA2(025 | 9747 1.664,14 96,26 489,08 567,47 880,81
CA 3(0,25)| 3.095,24 | 530.064,96 4.364,02 134.901,11 161.186,15 266.580,10
CA 4(0,25)[29.712,27 | 52.906.652,70 | 103.236,87 | 13.252.623,61 | 15.892.794,40 | 26.468.182,48
CA 1(0,50)| 108,97 154,40 79,71 118,86 122,60 131,68
CA2(0,50)| 94,14 439,52 114,81 181,52 197,75 266,83
CA 3(0,50)| 92,85 441,62 143,75 182,59 197,48 267,24
CA 4(0,50)| 11445 1.186,39 269,79 390,20 436,03 650,42
CA1(0,75) | 104,34 122,44 90,88 108,19 109,77 113,39
CA2(0,75)| 98,88 390,38 105,45 172,09 186,33 244,63
CA3(0,75 | 100,84 394,49 204,25 179,42 188,93 247,66
CA 40,75 | 10597 525,08 213,89 216,15 231,71 315,53
CA1(D) 100,00 100,00 100,00 100,00 100,00 100,00
CA2(D) 101,35 387,85 101,21 172,97 187,30 244,60
CA3(D) 100,22 402,23 234,95 182,46 190,82 251,22
CA4(D) 129,88 795,37 242,99 301,91 329,53 462,63
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Tabela 10 — Eficiéncia Média Ponderada (2015)

96

Modelo de

L ELR Diversificacdo CT Cenario 1 Cenario 11 Cenario III
Imunizacio
EXP 1 100,00 100,00 100,00 100,00 100,00 100,00
EXP 2 146,31 299,67 100,00 182,33 192,32 222,99
EXP 3 155,12 306,12 100,00 190,12 200,42 230,62
EXP 4 181,34 443,68 100,00 242,85 260,04 312,51
ACP 1 129,57 394,96 100,00 194,44 209,18 262,26
ACP2 236,28 1.960,57 100,00 660,54 753,56 1.098,42
ACP 3 240,51 2.300,69 100,00 748,53 858,56 1.270,60
ACP4 23591 2.395,91 100,00 769,11 883,91 1.315,91
CA 1(0,25) 103,25 216,37 100,00 131,37 137,19 159,81
CA 2(0,25) 160,55 1.206,52 100,00 419,02 474,34 683,54
CA 3(0,25) 4.552,97 518.135,71 100,00 132.726,01 158.627,79 261.344,34
CA 4(0,25) | 50.780,52 | 69.752.082,58 | 100,00 [17.473.572,01|20.961.171,14 | 34.901.431,55
CA 1(0,50) 101,22 144,49 100,00 111,98 114,20 122,86
CA 2(0,50) 126,70 306,30 100,00 170,27 180,58 216,50
CA 3(0,50) 128,25 306,41 100,00 171,38 181,70 217,33
CA 4 (0,50) 162,19 1.152,06 100,00 406,55 459,15 657,13
CA 1(0,75) 100,35 118,96 100,00 104,99 105,94 109,66
CA 2(0,75) 137,06 283,42 100,00 171,80 180,97 210,24
CA 3 (0,75) 156,90 310,55 100,00 192,47 203,00 233,72
CA 4(0,75) 169,19 361,08 100,00 213,71 226,76 265,14
CA1(D) 100,31 100,00 100,00 100,22 100,22 100,15
CA2(1) 150,11 302,27 100,00 185,65 195,76 226,19
CA3 (1) 153,81 303,13 100,00 188,45 198,61 228,47
CA4(1) 205,56 620,63 100,00 304,05 330,08 413,10
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Apéndice B
Scrips do MATLAB

No apéndice B sdo apresentados os scripts de MATLAB utilizados com o
intuito de estimar e simular a evolugdo da estrutura a termo da taxa de juros.
Ressalta-se que algumas fungdes abaixo necessitam da utilizagdo de toolboxes

disponibilizadas pelo provedor do software.

1. Curva Spot

% CurvaSpot.m

Settle = datenum('10/1/2005");

Bonds = [Settle+1 0.00 [] 2 2 1; datenum('12/1/2005") 0.06 [] 2 2 1; datenum('12/1/2006") 0.06 [] 2
21;...

datenum('4/1/2008") 0.06 [] 2 2 1; datenum('3/1/2011") 0.06 [] 2 2 1; datenum('7/1/2017") 0.06 [] 2
2 1; datenum('4/1/2021") 0.06 [] 2 2 1; datenum('1/1/2031") 0.06 [12 2 1];

Yields = xlIsread('NTNModificada.xls', 1, 'C285:C292");

OutputCompounding = 365;

[ZeroRates, CurveDates] = zbtyield(Bonds, Yields, Settle, OutputCompounding);

x = CurveDates;

y = ZeroRates;

t= (741809 - Settle)/30;

xi = linspace(x(1), x(8), t);

yi = spline(x,y,xi);

Q=lyil;

K, 1)=Q

2. Curva Forward 2006

%CurvaForward2006.m
RefStartDates = ['01-Oct-2005'];
RefEndDates =['01-Nov-2005';

'01-Dec-2005";

'01-Jan-2006';

'01-Feb-2006';

'01-Mar-2006";

'01-Apr-2006';

'01-May-2006";

'01-Jun-2006";

'01-Jul-2006";

'01-Aug-2006";

'01-Sep-2006';

'01-Oct-2006'];
Compounding = 365;
ValuationDate = ['1-Oct-2005"];
RefRates =[yi(1);

yi(2);

yi(3);

yi(4);

yi(5);

yi(6);
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yi(7);
yi(8);
yi(9);
yi(10);
yi(11);
yi(12)];

StartDates = ['01-Oct-2005";
'01-Nov-2005";
'01-Dec-2005";
'01-Jan-20006";
'01-Feb-2006";
'01-Mar-2006";
'01-Apr-2006';
'01-May-2006'";
'01-Jun-2006';
'01-Jul-2006",
'01-Aug-2006";
'01-Sep-2006'];

EndDates = ['01-Nov-2005";
'01-Dec-2005";
'01-Jan-20006";
'01-Feb-2006";
'01-Mar-2006";
'01-Apr-2006';
'01-May-2006'";
'01-Jun-2006';
'01-Jul-2006";
'01-Aug-2006";
'01-Sep-2006";
'01-Oct-2006'];

Rates = ratetimes(Compounding, RefRates, RefEndDates,...
RefStartDates, EndDates, StartDates, ValuationDate);

3. Arvore BDT 2006 (Ativo)

% BDTree2006.m
ValuationDate = '10-01-2005";
StartDates = ['01-Oct-2005";
'01-Nov-2005";
'01-Dec-2005";
'01-Jan-2006";
'01-Feb-2006";
'01-Mar-2006';
'01-Apr-2006';
'01-May-2006';
'01-Jun-2006';
'01-Jul-2006";
'01-Aug-2006";
'01-Sep-2006'7;
EndDates =['01-Nov-2005";
'01-Dec-2005";
'01-Jan-2006";
'01-Feb-2006";
'01-Mar-2006';
'01-Apr-2006';
'01-May-2006';
'01-Jun-2006";
'01-Jul-2006",
'01-Aug-2006";
'01-Sep-2006";
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'01-Oct-2006";

Compounding = 365;

Maturity = EndDates;

i=1;

while <1000

r = [normrnd(.08658,.02232); normrnd(.08613,.02232);...
normrnd(.08272,.02121); normrnd(.07659,.01897);...
normrnd(.06721,.01546);normrnd(.05912,.01251);...
normrnd(.04889,.00970); normrnd(.04147,.00935);...
normrnd(.03677,.01054); normrnd(.03737,.00930);...
normrnd(.04179,.00843); normrnd(.04921,.01043)];

Volatility = [r(1); r(2); r(3); r(4); t(5); r(6); t(7); t(8); r(9); r(10);...
r(11); r(12)];

BDTVolSpec = bdtvolspec(ValuationDate, EndDates, Volatility);

RateSpec = intenvset('Compounding',365,'Rates', Rates,...
'StartDates', StartDates, 'EndDates', EndDates,...
'ValuationDate', ValuationDate);

BDTTimeSpec = bdttimespec(ValuationDate, Maturity, Compounding);

BDTTree = bdttree(BDTVolSpec, RateSpec, BDTTimeSpec);

BDTInstSet = instadd('Bond', 0.06, '10-01-2005', '10-01-2006', 2, 0, 1, [1, [1, [1, [1, 1893.84);

[Price, PriceTree] = bdtprice(BDTTree, BDTInstSet);

T = [PriceTree.PTree{l}];

734,)=T;

i=1+1;

end

7(1:999,:)

4. Arvore BDT 2006 (Passivo)

% BDTree2006L.m

ValuationDate = '10-01-2005";

StartDates = ['01-Oct-2005";
'01-Nov-2005";
'01-Dec-2005";
'01-Jan-2006";
'01-Feb-2006";
'01-Mar-2006';
'01-Apr-2006';
'01-May-2006';
'01-Jun-2006";
'01-Jul-2006";
'01-Aug-2006";
'01-Sep-2006'];

EndDates =['01-Nov-2005";
'01-Dec-2005";
'01-Jan-2006";
'01-Feb-2006";
'01-Mar-2006';
'01-Apr-2006';
'01-May-2006';
'01-Jun-2006";
'01-Jul-2006",
'01-Aug-2006";
'01-Sep-2006";
'01-Oct-2006'];

Compounding = 365;

Maturity = EndDates;

i=1;

while i<1000

r = [normrnd(.08658,.02232); normrnd(.08613,.02232);...
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normrnd(.08272,.02121); normrnd(.07659,.01897);...
normrnd(.06721,.01546);normrnd(.05912,.01251);...
normrnd(.04889,.00970); normrnd(.04147,.00935);...
normrnd(.03677,.01054); normrnd(.03737,.00930);...
normrnd(.04179,.00843); normrnd(.04921,.01043)];
Volatility = [r(1); r(2); r(3); r(4); 1(5); 1(6); r(7); 1(8); 1(9); r(10);...
r(11); 1(12)];
BDTVolSpec = bdtvolspec(ValuationDate, EndDates, Volatility);
RateSpec = intenvset('Compounding',365,Rates', Rates,...
'StartDates', StartDates, 'EndDates', EndDates,...
'ValuationDate', ValuationDate);
BDTTimeSpec = bdttimespec(ValuationDate, Maturity, Compounding);
BDTTree = bdttree(BDTVolSpec, RateSpec, BDTTimeSpec);
BDTInstSet = instadd('Bond', 0.00, '10-01-2005', '10-01-2006', 0, 0, [1, [1, [1, [1, [], 1000);
[Price, PriceTree] = bdtprice(BDTTree, BDTInstSet);
T = [PriceTree.PTree{1}];
7(1,)=T;
i=1+i;
end
7(1:999,:)

5. Curva Forward 2007

%CurvaForward2007.m

RefStartDates = ['01-Oct-2005"];

RefEndDates =['01-Dec-2005";
'01-Feb-2006";
'01-Apr-2006';
'01-Jun-2006";
'01-Aug-2006";
'01-Oct-2006";
'01-Dec-2006";
'01-Feb-2007";
'01-Apr-2007";
'01-Jun-2007";
'01-Aug-2007";
'01-Oct-2007'];

Compounding = 365;

ValuationDate = ['1-Oct-2005'];

RefRates =[yi(2);
yi(4);
yi(6);
yi(8);
yi(10);
yi(12);
yi(14);
yi(16);
yi(18);
yi(20);
yi(22);
yi24)];

StartDates = ['01-Oct-2005";
'01-Dec-2005";
'01-Feb-2006";
'01-Apr-2006';
'01-Jun-2006';
'01-Aug-2006';
'01-Oct-2006",
'01-Dec-2006";
'01-Feb-2007";
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'01-Apr-2007";
'01-Jun-2007";
'01-Aug-2007'];
EndDates = ['01-Dec-2005";
'01-Feb-2006";
'01-Apr-2006';
'01-Jun-2006';
'01-Aug-2006";
'01-Oct-2006";
'01-Dec-2006";
'01-Feb-2007";
'01-Apr-2007";
'01-Jun-2007";
'01-Aug-2007";
'01-Oct-2007'];
Rates = ratetimes(Compounding, RefRates, RefEndDates,...
RefStartDates, EndDates, StartDates, ValuationDate);

6. Arvore BDT 2007 (Passivo)

% BDTree2007L.m
ValuationDate = '10-01-2005";
StartDates = ['01-Oct-2005";
'01-Dec-2005";
'01-Feb-2006";
'01-Apr-2006';
'01-Jun-2006";
'01-Aug-2006';
'01-Oct-2006';
'01-Dec-2006";
'01-Feb-2007";
'01-Apr-2007";
'01-Jun-2007";
'01-Aug-2007";
EndDates =['01-Dec-2005";
'01-Feb-2006';
'01-Apr-2006';
'01-Jun-2006";
'01-Aug-20006';
'01-Oct-2006';
'01-Dec-2006";
'01-Feb-2007";
'01-Apr-2007';
'01-Jun-2007";
'01-Aug-2007";
'01-Oct-2007'];
Compounding = 365;
Maturity = EndDates;
i=1;
while i<1000
r = [normrnd(.086,.0222); normrnd(.080,.0201);...
normrnd(.063,.0138); normrnd(.045,.0092);...
normrnd(.037,.0101);normrnd(.045,.0091);...
normrnd(.056,.0132); normrnd(.055,.0133);...
normrnd(.048,.0105); normrnd(.037,.0074);...
normrnd(.031,.0082); normrnd( .035,.0086)];
Volatility = [r(1); r(2); r(3); 1(4); 1(5); 1(6); r(7); 1(8); 1(9); r(10);...
r(11); r(12)];
BDTVolSpec = bdtvolspec(ValuationDate, EndDates, Volatility);
RateSpec = intenvset('Compounding',365,Rates', Rates,...
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'StartDates', StartDates, 'EndDates', EndDates,...
'ValuationDate', ValuationDate);
BDTTimeSpec = bdttimespec(ValuationDate, Maturity, Compounding);
BDTTree = bdttree(BDTVolSpec, RateSpec, BDTTimeSpec);
BDTInstSet = instadd('Bond', 0.00, '10-01-2005', '10-01-2007', 0, 0, [1, [1, [1, [1, [1, 1000);
[Price, PriceTree] = bdtprice(BDTTree, BDTInstSet);
T = [PriceTree.PTree{1}];

Z(1,)=T;
i=1+1;
end
7(1:999,:)

7. Curva Forward 2008

%CurvaForward2008.m

RefStartDates = ['01-Oct-2005'];
RefEndDates =['01-Jan-2006';

'01-Apr-2006';
'01-Jul-2006";
'01-Oct-2006';
'01-Jan-2007";
'01-Apr-2007';
'01-Jul-2007";
'01-Oct-2007";
'01-Jan-2008";
'01-Apr-2008';
'01-Jul-2008'";
'01-Oct-2008'];
Compounding = 365;

ValuationDate = ['1-Oct-2005";

RefRates =[yi(3);
yi(6);
yi(9);
yi(12);
yi(15);
yi(18);
yi21);
yi(24);
yi(27);
yi(30);
yi(33);
yi(36)];

StartDates = ['01-Oct-2005";

'01-Jan-20006";
'01-Apr-2006';
'01-Jul-2006";

'01-Oct-2006';
'01-Jan-2007";
'01-Apr-2007";
'01-Jul-2007";

'01-Oct-2007";
'01-Jan-2008';
'01-Apr-2008';
'01-Jul-2008'];

EndDates = ['01-Jan-2006'";

'01-Apr-2006';
'01-Jul-2006";

'01-Oct-20006';
'01-Jan-2007";
'01-Apr-2007";
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'01-Jul-2007";
'01-Oct-2007";
'01-Jan-2008';
'01-Apr-2008";
'01-Jul-2008'";
'01-Oct-2008'];

Rates = ratetimes(Compounding, RefRates, RefEndDates,...

RefStartDates, EndDates, StartDates, ValuationDate);

8. Arvore BDT 2008 (Ativo)

% BDTree2008.m
ValuationDate = '10-01-2005";
StartDates = ['01-Oct-2005";
'01-Jan-20006";
'01-Apr-2006';
'01-Jul-2006";
'01-Oct-2006";
'01-Jan-2007";
'01-Apr-2007";
'01-Jul-2007";
'01-Oct-2007";
'01-Jan-2008';
'01-Apr-2008';
'01-Jul-2008'];
EndDates =['01-Jan-2006";
'01-Apr-2006';
'01-Jul-2006";
'01-Oct-2006";
'01-Jan-2007";
'01-Apr-2007";
'01-Jul-2007";
'01-Oct-2007";
'01-Jan-2008';
'01-Apr-2008';
'01-Jul-2008";
'01-Oct-2008'];
Compounding = 365;
Maturity = EndDates;
i=1;
while <1000
r = [normrnd(.0850,.0218); normrnd(.0675,.0154);...
normrnd(.0410,.0094); normrnd(.0417,.0083);...
normrnd(.0560,.0131); normrnd(.0501,.0109);...
normrnd(.0345,.0074); normrnd(.0329,.0082);...
normrnd(.0472,.0140); normrnd(.0597,.0205);...
normrnd(.0594,.0211); normrnd(.0505,.0175)];

Volatility = [r(1); r(2); 1(3); 1(4); 1(5); 1(6); 1(7); 1(8); 1(9); r(10);...

r(11); x(12)];

BDTVolSpec = bdtvolspec(ValuationDate, EndDates, Volatility);
RateSpec = intenvset('Compounding’,365,Rates', Rates,...

'StartDates', StartDates, 'EndDates', EndDates,...
'ValuationDate', ValuationDate);

BDTTimeSpec = bdttimespec(ValuationDate, Maturity, Compounding);
BDTTree = bdttree(BDTVolSpec, RateSpec, BDTTimeSpec);
BDTInstSet = instadd('Bond', 0.06, '10-01-2005', '10-01-2008', 2, 0, [1, [1, [1, [1, [1, 1893.84);

[Price, PriceTree] = bdtprice(BDTTree, BDTInstSet);
T = [PriceTree.PTree{1}];

Z(i,)=T;

i=1+1;
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end
7(1:999,:)

9. Arvore BDT 2008 (Passivo)

% BDTree2008L.m

ValuationDate = '10-01-2005";
StartDates = ['01-Oct-2005";

'01-Jan-2006';
'01-Apr-2006';
'01-Jul-2006";

'01-Oct-2006';
'01-Jan-2007";
'01-Apr-2007";
'01-Jul-2007";

'01-Oct-2007";
'01-Jan-2008';
'01-Apr-2008';
'01-Jul-2008'];

EndDates =['01-Jan-2006";

'01-Apr-2006';
'01-Jul-2006";
'01-Oct-2006';
'01-Jan-2007";
'01-Apr-2007";
'01-Jul-2007";
'01-Oct-2007";
'01-Jan-2008';
'01-Apr-2008";
'01-Jul-2008";
'01-Oct-2008'];
Compounding = 365;
Maturity = EndDates;
i=1;
while i<1000

r = [normrnd(.0850,.0218); normrnd(.0675,.0154);...
normrnd(.0410,.0094); normrnd(.0417,.0083);...
normrnd(.0560,.0131); normrnd(.0501,.0109);...
normrnd(.0345,.0074); normrnd(.0329,.0082);...
normrnd(.0472,.0140); normrnd(.0597,.0205);...
normrnd(.0594,.0211); normrnd(.0505,.0175)];

Volatility = [r(1); r(2); 1(3); r(4); 1(5); 1(6); 1(7); 1(8); 1(9); r(10);...

r(11); r(12)];

BDTVolSpec = bdtvolspec(ValuationDate, EndDates, Volatility);
RateSpec = intenvset('Compounding’,365,Rates', Rates,...
'StartDates', StartDates, 'EndDates', EndDates,...
'ValuationDate', ValuationDate);
BDTTimeSpec = bdttimespec(ValuationDate, Maturity, Compounding);
BDTTree = bdttree(BDTVolSpec, RateSpec, BDTTimeSpec);
BDTInstSet = instadd('Bond', 0.00, '10-01-2005', '10-01-2008', 0, 0, 1, [1, [1, [1, [1, 1000);
[Price, PriceTree] = bdtprice(BDTTree, BDTInstSet);
T = [PriceTree.PTree{1}];

Z(1,)=T;
i=1+i;
end
7(1:999,:)

10. Curva Forward 2009

%CurvaForward2009.m

RefStartDates = ['01-Oct-2005'];
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RefEndDates =['01-Feb-2006';
'01-Jun-2006";
'01-Oct-2006';
'01-Feb-2007";
'01-Jun-2007";
'01-Oct-2007";
'01-Feb-2008";
'01-Jun-2008';
'01-Oct-2008";
'01-Feb-2009';
'01-Jun-2009";
'01-Oct-2009'];

Compounding = 365;

ValuationDate = ['1-Oct-2005"];

RefRates =[yi(4);
yi(8);
yi(12);
yi(16);
yi(20);
yi(24);
yi(28);
yi(32);
yi36);
yi(40);
yi(44);
yi(48)];

StartDates = ['01-Oct-2005";
'01-Feb-2006";
'01-Jun-2006";
'01-Oct-2006';
'01-Feb-2007";
'01-Jun-2007";
'01-Oct-2007";
'01-Feb-2008";
'01-Jun-2008";
'01-Oct-2008";
'01-Feb-2009';
'01-Jun-2009'"];

EndDates = ['01-Feb-2006';
'01-Jun-2006";
'01-Oct-2006';
'01-Feb-2007";
'01-Jun-2007";
'01-Oct-2007";
'01-Feb-2008";
'01-Jun-2008";
'01-Oct-2008";
'01-Feb-2009";
'01-Jun-2009";
'01-Oct-2009'];

Rates = ratetimes(Compounding, RefRates, RefEndDates,...
RefStartDates, EndDates, StartDates, ValuationDate);

11. Arvore BDT 2009 (Passivo)

% BDTree2009L.m

ValuationDate = '10-01-2005";

StartDates = ['01-Oct-2005";
'01-Feb-2006";
'01-Jun-2006';
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'01-Oct-2006";
'01-Feb-2007";
'01-Jun-2007";
'01-Oct-2007";
'01-Feb-2008";
'01-Jun-2008';
'01-Oct-2008";
'01-Feb-2009';
'01-Jun-2009'];
EndDates =['01-Feb-2006";
'01-Jun-2006";
'01-Oct-2006";
'01-Feb-2007";
'01-Jun-2007";
'01-Oct-2007";
'01-Feb-2008";
'01-Jun-2008';
'01-Oct-2008";
'01-Feb-2009';
'01-Jun-2009";
'01-Oct-2009'];
Compounding = 365;
Maturity = EndDates;
i=1;
while <1000
r = [normrnd(.083,.0210); normrnd(.053,.0106);...
normrnd(.039,.0086); normrnd(.055,.0132);...
normrnd(.042,.0084); normrnd(.032,.0081);...
normrnd(.049,.0152); normrnd(.061,.0215);...
normrnd(.052,.0182); normrnd(.040,.0125);...
normrnd(.033,.0073); normrnd(.038,.0066)];
Volatility = [r(1); r(2); r(3); 1(4); 1(5); 1(6); r(7); 1(8); 1(9); r(10);...
r(11); r(12)];
BDTVolSpec = bdtvolspec(ValuationDate, EndDates, Volatility);
RateSpec = intenvset('Compounding',365,Rates', Rates,...
'StartDates', StartDates, 'EndDates', EndDates,...
'ValuationDate', ValuationDate);
BDTTimeSpec = bdttimespec(ValuationDate, Maturity, Compounding);
BDTTree = bdttree(BDTVolSpec, RateSpec, BDTTimeSpec);
BDTInstSet = instadd('Bond', 0.00, '10-01-2005', '10-01-2009', 0, 0, [1, [1, [], [1, [1, 1000);
[Price, PriceTree] = bdtprice(BDTTree, BDTInstSet);
T = [PriceTree.PTree{1}];
Z(1,)=T;
i=1+1;
end
7(1:999,:)

12. Curva Forward 2010

%CurvaForward2010.m

RefStartDates = ['01-Oct-2005'];

RefEndDates =['01-Mar-2006";
'01-Aug-2006";
'01-Jan-2007";
'01-Jun-2007";
'01-Nov-2007";
'01-Apr-2008';
'01-Sep-2008";
'01-Feb-2009";
'01-Jul-2009";
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'01-Dec-2009";
'01-May-2010";
'01-Oct-2010'];

Compounding = 365;

ValuationDate = ['1-Oct-2005"];

RefRates =[yi(5);
yi(10);
yi(15);
yi(20);
yi(25);
yi(30);
yi(35);
yi(40);
yi(45);
yi(50);
yi(55);
yi(60)];

StartDates = ['01-Oct-2005";
'01-Mar-2006';
'01-Aug-2006";
'01-Jan-2007";
'01-Jun-2007";
'01-Nov-2007";
'01-Apr-2008';
'01-Sep-2008';
'01-Feb-2009';
'01-Jul-2009";
'01-Dec-2009";
'01-May-2010'];

EndDates = ['01-Mar-2006";
'01-Aug-2006";
'01-Jan-2007";
'01-Jun-2007";
'01-Nov-2007";
'01-Apr-2008';
'01-Sep-2008';
'01-Feb-2009';
'01-Jul-2009";
'01-Dec-2009";
'01-May-2010';
'01-Oct-2010'];

Rates = ratetimes(Compounding, RefRates, RefEndDates,...
RefStartDates, EndDates, StartDates, ValuationDate);

13. Arvore BDT 2010 (Passivo)

% BDTree2010L.m

ValuationDate = '10-01-2005";

StartDates = ['01-Oct-2005";
'01-Mar-2006';
'01-Aug-2006";
'01-Jan-2007";
'01-Jun-2007";
'01-Nov-2007";
'01-Apr-2008';
'01-Sep-2008";
'01-Feb-2009";
'01-Jul-2009";
'01-Dec-2009";
'01-May-2010";
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EndDates =['01-Mar-2006";
'01-Aug-20006';
'01-Jan-2007";
'01-Jun-2007";
'01-Nov-2007";
'01-Apr-2008';
'01-Sep-2008';
'01-Feb-2009';
'01-Jul-2009';
'01-Dec-2009";
'01-May-2010';
'01-Oct-2010'];

Compounding = 365;

Maturity = EndDates;

i=1;

while <1000

r = [normrnd(.080,.0199); normrnd(.041,.0094);...
normrnd(.051,.0113); normrnd(.044,.0090);...
normrnd(.033,.0081); normrnd(.056,.0185);...
normrnd(.056,.0199); normrnd(.041,.0132);...
normrnd(.033,.0070); normrnd(.042,.0057);...
normrnd(.061,.0110); normrnd(.077,.0178)];

Volatility = [r(1); r(2); r(3); r(4); t(5); ©(6); t(7); £(8); r(9); r(10);...

r(11); r(12)];

BDTVolSpec = bdtvolspec(ValuationDate, EndDates, Volatility);
RateSpec = intenvset('Compounding',365,'Rates', Rates,...
'StartDates', StartDates, 'EndDates', EndDates,...
'ValuationDate', ValuationDate);
BDTTimeSpec = bdttimespec(ValuationDate, Maturity, Compounding);
BDTTree = bdttree(BDTVolSpec, RateSpec, BDTTimeSpec);
BDTInstSet = instadd('Bond', 0.00, '10-01-2005', '10-01-2010'", 0, 0, 1, [1, [1, [1, [], 1000);
[Price, PriceTree] = bdtprice(BDTTree, BDTInstSet);

T = [PriceTree.PTree{l}];
7(4,)=T;

i=1+1;

end

7(1:999,:)

14. Curva Forward 2011

%CurvaForward2011.m

RefStartDates = ['01-Oct-2005"];
RefEndDates =['01-Apr-2006';

'01-Out-2006';
'01-Apr-2006';
'01-Out-2007";
'01-Apr-2007";
'01-Out-2008";
'01-Apr-2008';
'01-Out-2009';
'01-Apr-2009';
'01-Out-2010'
'01-Apr-2011";
'01-Out-2011'];
Compounding = 365;

ValuationDate = ['1-Oct-2005"];

RefRates =[yi(6);
yi(12);
yi(18);
yi(24);
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yi(30);
yi(36);
yi(42);
yi(48);
yi(54);
yi(60);
yi(66);
yi(72)];

StartDates = ['01-Oct-2005";

'01-Apr-2006';
'01-Out-2006';
'01-Apr-2006';
'01-Out-2007";
'01-Apr-2007";
'01-Out-2008';
'01-Apr-2008';
'01-Out-2009';
'01-Apr-2009';
'01-Out-2010";
'01-Apr-2011'];

EndDates = ['01-Apr-2006";

'01-Out-2006';
'01-Apr-2006';
'01-Out-2007";
'01-Apr-2007";
'01-Out-2008';
'01-Apr-2008';
'01-Out-2009';
'01-Apr-2009';
'01-Out-2010";
'01-Apr-2011";
'01-Out-2011";

Rates = ratetimes(Compounding, RefRates, RefEndDates,...
RefStartDates, EndDates, StartDates, ValuationDate);

15. Arvore BDT 2011 (Ativo)

% BDTree2011.m

ValuationDate = '10-01-2005";
StartDates = ['01-Oct-2005";

'01-Apr-2006';
'01-Out-2006';
'01-Apr-2006';
'01-Out-2007";
'01-Apr-2007";
'01-Out-2008';
'01-Apr-2008';
'01-Out-2009";
'01-Apr-2009';
'01-Out-2010";
'01-Apr-2011'];

EndDates =['01-Apr-2006';

'01-Out-2006';
'01-Apr-2007';
'01-Out-2007";
'01-Apr-2008';
'01-Out-2008';
'01-Apr-2009';
'01-Out-2009";
'01-Apr-2010'
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'01-Out-2010"
'01-Apr-2011";
'01-Out-2011";

Compounding = 365;

Maturity = EndDates;

i=1;

while i<1000

r = [normrnd(.07595,.01844); normrnd(.06127,.01583);...
normrnd(.06127,.01583); normrnd(.03118,.00916);...
normrnd(.03704,.00878); normrnd(.03715,.01017);...
normrnd(.03245,.00848); normrnd(.03551,.00842);...
normrnd(.03346,.00919); normrnd(.03575,.00844);...
normrnd(.08722,.02215); normrnd(.08418,.02103)];

Volatility = [r(1); r(2); r(3); r(4); r(5); 1(6); r(7); 1(8); r(9); r(10);...
r(11); r(12)];

BDTVolSpec = bdtvolspec(ValuationDate, EndDates, Volatility);

RateSpec = intenvset('Compounding',365,'Rates', Rates,...
'StartDates', StartDates, 'EndDates', EndDates,...
'ValuationDate', ValuationDate);

BDTTimeSpec = bdttimespec(ValuationDate, Maturity, Compounding);

BDTTree = bdttree(BDTVolSpec, RateSpec, BDTTimeSpec);

BDTInstSet = instadd('Bond', 0.06, '10-01-2005', '10-01-2011", 2, 0, 1, [1, [1, [1, [1, 1893.84);

[Price, PriceTree] = bdtprice(BDTTree, BDTInstSet);

T = [PriceTree.PTree{l}];

ZG4,)=T;

i=1+i;

end

7(1:999,:)

16. Arvore BDT 2011 (Passivo)

% BDTree2011L.m
ValuationDate = '10-01-2005";
StartDates = ['01-Oct-2005";
'01-Apr-2006';
'01-Out-2006';
'01-Apr-2006';
'01-Out-2007";
'01-Apr-2007";
'01-Out-2008";
'01-Apr-2008';
'01-Out-2009";
'01-Apr-2009';
'01-Out-2010";
'01-Apr-2011'];
EndDates =['01-Apr-2006';
'01-Out-2006';
'01-Apr-2007';
'01-Out-2007";
'01-Apr-2008';
'01-Out-2008";
'01-Apr-2009';
'01-Out-2009";
'01-Apr-2010';
'01-Out-2010";
'01-Apr-2011";
'01-Out-2011'];
Compounding = 365;
Maturity = EndDates;
i=1;
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while <1000

r = [normrnd(.07595,.01844); normrnd(.06127,.01583);...
normrnd(.06127,.01583); normrnd(.03118,.00916);...
normrnd(.03704,.00878); normrnd(.03715,.01017);...
normrnd(.03245,.00848); normrnd(.03551,.00842);...
normrnd(.03346,.00919); normrnd(.03575,.00844);...
normrnd(.08722,.02215); normrnd(.08418,.02103)];

Volatility = [r(1); r(2); r(3); 1(4); 1(5); 1(6); 1(7); 1(8); 1(9); r(10);...
r(11); 1(12)];

BDTVolSpec = bdtvolspec(ValuationDate, EndDates, Volatility);

RateSpec = intenvset('Compounding',365,Rates', Rates,...
'StartDates', StartDates, 'EndDates', EndDates,...
'ValuationDate', ValuationDate);

BDTTimeSpec = bdttimespec(ValuationDate, Maturity, Compounding);

BDTTree = bdttree(BDTVolSpec, RateSpec, BDTTimeSpec);

BDTInstSet = instadd('Bond', 0.00, '10-01-2005', '10-01-2011", 0, 0, [1, [1, [1, [1, [1, 1000);

[Price, PriceTree] = bdtprice(BDTTree, BDTInstSet);

T = [PriceTree.PTree{1}];

Z(1,)=T;

i=1+1;

end

7(1:999,:)

17. Curva Forward 2012

%CurvaForward2012.m
RefStartDates = ['01-Oct-2005'];
RefEndDates =['01-May-2006";
'01-Dec-2006";
'01-Jul-2007";
'01-Feb-2008";
'01-Sep-2008';
'01-Apr-2009';
'01-Nov-2009";
'01-Jun-2010"
'01-Jan-2011";
'01-Aug-2011";
'01-Mar-2012";
'01-Oct-2012'];

Compounding = 365;

ValuationDate = ['1-Oct-2005"];

RefRates =[yi(7);
yi(14);
yi21);
yi(28);
yi(35);
yi(42);
yi(49);
yi(56);
yi(63);
yi(70);
yi(77);
yi(@4)];

StartDates = ['01-Oct-2005";
'01-May-2006';
'01-Dec-2006";
'01-Jul-2007";
'01-Feb-2008";
'01-Sep-2008";
'01-Apr-2009';
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'01-Nov-2009';
'01-Jun-2010";
'01-Jan-2011";
'01-Aug-2011";
'01-Mar-2012";
EndDates = ['01-May-2006";
'01-Dec-2006";
'01-Jul-2007";
'01-Feb-2008";
'01-Sep-2008";
'01-Apr-2009';
'01-Nov-2009';
'01-Jun-2010";
'01-Jan-2011";
'01-Aug-2011";
'01-Mar-2012';
'01-Oct-2012'];
Rates = ratetimes(Compounding, RefRates, RefEndDates,...
RefStartDates, EndDates, StartDates, ValuationDate);

18. Arvore BDT 2012 (Passivo)

% BDTree2012L.m
ValuationDate = '10-01-2005";
StartDates = ['01-Oct-2005";
'01-May-2006'";
'01-Dec-2006";
'01-Jul-2007";
'01-Feb-2008';
'01-Sep-2008';
'01-Apr-2009';
'01-Nov-2009";
'01-Jun-2010';
'01-Jan-2011";
'01-Aug-2011";
'01-Mar-2012'];
EndDates =['01-May-2006';
'01-Dec-2006";
'01-Jul-2007";
'01-Feb-2008';
'01-Sep-2008';
'01-Apr-2009';
'01-Nov-2009';
'01-Jun-2010";
'01-Jan-2011";
'01-Aug-2011";
'01-Mar-2012";
'01-Oct-2012'];
Compounding = 365;
Maturity = EndDates;
i=1;
while <1000
r = [normrnd(.072,.0169); normrnd(.040,.0084);...
normrnd(.043,.0088); normrnd(.041,.0111);...
normrnd(.058,.0204); normrnd(.039,.0117);...
normrnd(.037,.0070); normrnd(.061,.0109);...
normrnd(.082,.0197); normrnd(.087,.0221);...
normrnd(.078,.0186); normrnd(.066,.0138)];

Volatility = [r(1); r(2); r(3); r(4); t(5); r(6); t(7); t(8); r(9); r(10);...

r(11); x(12)];
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BDTVolSpec = bdtvolspec(ValuationDate, EndDates, Volatility);
RateSpec = intenvset('Compounding',365,'Rates', Rates,...

'StartDates', StartDates, 'EndDates', EndDates,...

'ValuationDate', ValuationDate);
BDTTimeSpec = bdttimespec(ValuationDate, Maturity, Compounding);
BDTTree = bdttree(BDTVolSpec, RateSpec, BDTTimeSpec);
BDTlInstSet = instadd('Bond', 0.00, '10-01-2005', '10-01-2012', 0, 0, 1, [1, [1, [1, [], 1000);
[Price, PriceTree] = bdtprice(BDTTree, BDTInstSet);
T = [PriceTree.PTree{1}];
Z(1,)=T;
i=1+1;
end
7(1:999,:)

19. Curva Forward 2013

%CurvaForward2013.m

RefStartDates = ['01-Oct-2005"];

RefEndDates =['01-Jun-2006";
'01-Feb-2007";
'01-Oct-2007";
'01-Jun-2008";
'01-Feb-2009";
'01-Oct-2009";
'01-Jun-2010"
'01-Feb-2011";
'01-Oct-2011";
'01-Jun-2012";
'01-Feb-2013";
'01-Oct-2013'];

Compounding = 365;

ValuationDate = ['1-Oct-2005"];

RefRates =[yi(8);
yi(16);
yi24);
yi(32);
yi(40);
yi(48);
yi(56);
yi(64);
yi(72);
yi(80);
yi(83);
yi(96)];

StartDates = ['01-Oct-2005";
'01-Jun-2006';
'01-Feb-2007";
'01-Oct-2007";
'01-Jun-2008";
'01-Feb-2009';
'01-Oct-2009';
'01-Jun-2010",
'01-Feb-2011";
'01-Oct-2011";
'01-Jun-2012";
'01-Feb-2013";

EndDates = ['01-Jun-2006";
'01-Feb-2007";
'01-Oct-2007";
'01-Jun-2008";
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'01-Feb-2009';
'01-Oct-2009";
'01-Jun-2010";
'01-Feb-2011";
'01-Oct-2011";
'01-Jun-2012";
'01-Feb-2013";
'01-Oct-2013";

Rates = ratetimes(Compounding, RefRates, RefEndDates,...
RefStartDates, EndDates, StartDates, ValuationDate);

20. Arvore BDT 2013 (Passivo)

% BDTree2013L.m
ValuationDate = '10-01-2005";
StartDates = ['01-Oct-2005";
'01-Jun-2006";
'01-Feb-2007";
'01-Oct-2007";
'01-Jun-2008";
'01-Feb-2009';
'01-Oct-2009';
'01-Jun-2010';
'01-Feb-2011";
'01-Oct-2011";
'01-Jun-2012";
'01-Feb-2013"];
EndDates =['01-Jun-2006';
'01-Feb-2007";
'01-Oct-2007";
'01-Jun-2008";
'01-Feb-2009";
'01-Oct-2009';
'01-Jun-2010'
'01-Feb-2011";
'01-Oct-2011";
'01-Jun-2012";
'01-Feb-2013";
'01-Oct-2013'];
Compounding = 365;
Maturity = EndDates;
i=1;
while <1000
r = [normrnd(.067,.0151); normrnd(.046,.0093);...
normrnd(.033,.0078); normrnd(.055,.0183);...
normrnd(.045,.0153); normrnd(.034,.0069);...
normrnd(.059,.0100); normrnd(.082,.0200);...
normrnd(.086,.0216); normrnd(.074,.0170);...
normrnd(.059,.0112); normrnd(.045,.0065)];

Volatility = [r(1); r(2); r(3); r(4); t(5); ©(6); t(7); t(8); r(9); r(10);...

r(11); x(12)];

BDTVolSpec = bdtvolspec(ValuationDate, EndDates, Volatility);
RateSpec = intenvset('Compounding',365,Rates', Rates,...

'StartDates', StartDates, 'EndDates', EndDates,...
'ValuationDate', ValuationDate);

BDTTimeSpec = bdttimespec(ValuationDate, Maturity, Compounding);
BDTTree = bdttree(BDTVolSpec, RateSpec, BDTTimeSpec);
BDTInstSet = instadd('Bond', 0.00, '10-01-2005', '10-01-2013", 0, 0, [1, 1, [1, [1, [1, 1000);

[Price, PriceTree] = bdtprice(BDTTree, BDTInstSet);
T = [PriceTree.PTree{1}];
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Z(4,)=T;
i=1+1;
end
7(1:999,:)

21. Curva Forward 2014

%CurvaForward2014.m

RefStartDates = ['01-Oct-2005"];

RefEndDates =['01-Jul-2006";
'01-Apr-2007";
'01-Jan-2008";
'01-Oct-2008";
'01-Jul-2009";
'01-Apr-2010';
'01-Jan-2011";
'01-Oct-2011";
'01-Jul-2012";
'01-Apr-2013";
'01-Jan-2014";
'01-Oct-2014'];

Compounding = 365;

ValuationDate = ['1-Oct-2005"];

RefRates =[yi(9);
yi(18);
yi(27);
yi(36);
yi(45);
yi(54);
yi(63);
yi(72);
yi(81);
yi(90);
yi(99);
yi(108)1;

StartDates = ['01-Oct-2005";
'01-Jul-2006";
'01-Apr-2007";
'01-Jan-2008';
'01-Oct-2008";
'01-Jul-2009';
'01-Apr-2010';
'01-Jan-2011";
'01-Oct-2011"
'01-Jul-2012";
'01-Apr-2013";
'01-Jan-2014"];

EndDates = ['01-Jul-2006';
'01-Apr-2007";
'01-Jan-2008';
'01-Oct-2008";
'01-Jul-2009';
'01-Apr-2010';
'01-Jan-2011";
'01-Oct-2011"
'01-Jul-2012";
'01-Apr-2013";
'01-Jan-2014";
'01-Oct-2014";

Rates = ratetimes(Compounding, RefRates, RefEndDates,...
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RefStartDates, EndDates, StartDates, ValuationDate);

22. Arvore BDT 2014 (Passivo)

% BDTree2014L.m
ValuationDate = '10-01-2005";
StartDates = ['01-Oct-2005";
'01-Jul-2006";
'01-Apr-2007";
'01-Jan-2008';
'01-Oct-2008";
'01-Jul-2009';
'01-Apr-2010';
'01-Jan-2011";
'01-Oct-2011";
'01-Jul-2012";
'01-Apr-2013";
'01-Jan-2014"];
EndDates =['01-Jul-2006'";
'01-Apr-2007";
'01-Jan-2008';
'01-Oct-2008";
'01-Jul-2009';
'01-Apr-2010';
'01-Jan-2011";
'01-Oct-2011";
'01-Jul-2012";
'01-Apr-2013";
'01-Jan-2014";
'01-Oct-2014";
Compounding = 365;
Maturity = EndDates;
i=1;
while <1000
r = [normrnd(.062,.0134); normrnd(.049,.0104);...
normrnd(.033,.0081); normrnd(.056,.0198);...
normrnd(.034,.0088); normrnd(.049,.0066);...
normrnd(.079,.0186); normrnd(.086,.0217);...
normrnd(.073,.0166); normrnd(.057,.0102);...
normrnd(.040,.0062); normrnd(.031,.0085)];
Volatility = [r(1); r(2); r(3); r(4); t(5); r(6); t(7); t(8); r(9); r(10);...
r(11); r(12)];
BDTVolSpec = bdtvolspec(ValuationDate, EndDates, Volatility);
RateSpec = intenvset('Compounding',365,'Rates', Rates,...
'StartDates', StartDates, 'EndDates', EndDates,...
'ValuationDate', ValuationDate);
BDTTimeSpec = bdttimespec(ValuationDate, Maturity, Compounding);
BDTTree = bdttree(BDTVolSpec, RateSpec, BDTTimeSpec);
BDTInstSet = instadd('Bond', 0.00, '10-01-2005', '10-01-2014", 0, 0, 1, [1, [1, [1, [], 1000);
[Price, PriceTree] = bdtprice(BDTTree, BDTInstSet);
T = [PriceTree.PTree{1}];
7(4,)=T,;
i=1+1;
end
7(1:999,:)

23. Curva Forward 2015

%CurvaForward2015.m
RefStartDates = ['01-Oct-2005"];
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RefEndDates =['01-Aug-2006";
'01-Jun-2007";
'01-Apr-2008";
'01-Feb-2009';
'01-Dec-2009";
'01-Oct-2010";
'01-Aug-2011";
'01-Jun-2012";
'01-Apr-2013";
'01-Feb-2014";
'01-Dec-2014';
'01-Oct-2015'];

Compounding = 365;

ValuationDate = ['1-Oct-2005"];

RefRates =[yi(10);
yi(20);
yi(30);
yi(40);
yi(50);
yi(60);
yi(70);
yi(80);
yi(90);
yi(100);
yi(110);
yi(120)];

StartDates = ['01-Oct-2005";

'01-Aug-2006'";
'01-Jun-2007";
'01-Apr-2008';
'01-Feb-2009";
'01-Dec-2009";
'01-Oct-2010";
'01-Aug-2011";
'01-Jun-2012";
'01-Apr-2013";
'01-Feb-2014";
'01-Dec-2014";

EndDates = ['01-Aug-2006";
'01-Jun-2007";
'01-Apr-2008';
'01-Feb-2009";
'01-Dec-2009";
'01-Oct-2010";
'01-Aug-2011";
'01-Jun-2012";
'01-Apr-2013";
'01-Feb-2014";
'01-Dec-2014';
'01-Oct-2015'];

Rates = ratetimes(Compounding, RefRates, RefEndDates,...
RefStartDates, EndDates, StartDates, ValuationDate);

24. Arvore BDT 2015 (Passivo)

% BDTree2015L.m

ValuationDate = '10-01-2005";

StartDates = ['01-Oct-2005";
'01-Aug-2006";
'01-Jun-2007";
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'01-Apr-2008';
'01-Feb-2009';
'01-Dec-2009";
'01-Oct-2010";
'01-Aug-2011";
'01-Jun-2012";
'01-Apr-2013'";
'01-Feb-2014";
'01-Dec-2014';
EndDates =['01-Aug-2006";
'01-Jun-2007";
'01-Apr-2008';
'01-Feb-2009';
'01-Dec-2009";
'01-Oct-2010";
'01-Aug-2011";
'01-Jun-2012";
'01-Apr-2013';
'01-Feb-2014",
'01-Dec-2014";
'01-Oct-2015'];
Compounding = 365;
Maturity = EndDates;
i=1;
while <1000
r = [normrnd(.058,.0118); normrnd(.048,.0101);...
normrnd(.042,.0117); normrnd(.048,.0165);...
normrnd(.036,.0071); normrnd(.069,.0143);...
normrnd(.086,.0219); normrnd(.075,.0176);...
normrnd(.058,.0105); normrnd(.040,.0063);...
normrnd(.030,.0084); normrnd(.035,.0109)];
Volatility = [r(1); r(2); r(3); 1(4); 1(5); 1(6); r(7); 1(8); 1(9); r(10);...
r(11); r(12)];
BDTVolSpec = bdtvolspec(ValuationDate, EndDates, Volatility);
RateSpec = intenvset('Compounding',365,Rates', Rates,...
'StartDates', StartDates, 'EndDates', EndDates,...
'ValuationDate', ValuationDate);
BDTTimeSpec = bdttimespec(ValuationDate, Maturity, Compounding);
BDTTree = bdttree(BDTVolSpec, RateSpec, BDTTimeSpec);
BDTInstSet = instadd('Bond', 0.00, '10-01-2005', '10-01-2015", 0, 0, [1, [1, [1, [1, [1, 1000);
[Price, PriceTree] = bdtprice(BDTTree, BDTInstSet);
T = [PriceTree.PTree{1}];
Z(1,)=T;
i=1+1;
end
7(1:999,:)

25. Curva Forward 2017

%CurvaForward2017.m

RefStartDates = ['01-Oct-2005"];

RefEndDates =['01-Out-2006';
'01-Out-2007";
'01-Out-2008";
'01-Out-2009";
'01-Out-2010";
'01-Out-2011";
'01-Out-2012";
'01-Out-2013";
'01-Out-2014";
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'01-Out-2015";
'01-Out-2016";
'01-Out-2017";
Compounding = 365;
ValuationDate = ['1-Oct-2005"];
RefRates =[yi(12);
yi(24);
yi(36);
yi(48);
yi(60);
yi(72);
yi(84);
yi(96);
yi(108);
yi(120);
yi(132);
yi(144)];
StartDates = ['01-Oct-2005";
'01-Out-2006";
'01-Out-2007";
'01-Out-2008";
'01-Out-2009";
'01-Out-2010"
'01-Out-2011";
'01-Out-2012";
'01-Out-2013";
'01-Out-2014";
'01-Out-2015";
'01-Out-2016'];
EndDates = ['01-Out-2006';
'01-Out-2007";
'01-Out-2008";
'01-Out-2009";
'01-Out-2010"
'01-Out-2011";
'01-Out-2012";
'01-Out-2013";
'01-Out-2014";
'01-Out-2015";
'01-Out-2016";
'01-Out-2017";

Rates = ratetimes(Compounding, RefRates, RefEndDates,...

RefStartDates, EndDates, StartDates, ValuationDate);

26. Arvore BDT 2017 (Ativo)

% BDTree2017.m

ValuationDate = '10-01-2005";

StartDates = ['01-Oct-2005";
'01-Out-2006";
'01-Out-2007";
'01-Out-2008";
'01-Out-2009';
'01-Out-2010";
'01-Out-2011";
'01-Out-2012";
'01-Out-2013";
'01-Out-2014";
'01-Out-2015";
'01-Out-2016'];
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EndDates =['01-Out-2006';
'01-Out-2007";
'01-Out-2008';
'01-Out-2009';
'01-Out-2010",
'01-Out-2011";
'01-Out-2012";
'01-Out-2013";
'01-Out-2014";
'01-Out-2015";
'01-Out-2016";
'01-Out-2017";
Compounding = 365;
Maturity = EndDates;
i=1;
while <1000
r = [normrnd(.04890,.00949); normrnd(.03819,.00754);...
normrnd(.05395,.01821); normrnd(.03293,.00743);...
normrnd(.06510,.01274); normrnd(.08569,.02159);...
normrnd(.07035,.01556); normrnd(.04811,.00733);...
normrnd(.03147,.00871); normrnd(.03392,.01052);...
normrnd(.04320,.01453); normrnd(.04362,.01466)];
Volatility = [r(1); r(2); r(3); r(4); t(5); ©(6); t(7); £(8); r(9); r(10);...
r(11); r(12)];
BDTVolSpec = bdtvolspec(ValuationDate, EndDates, Volatility);
RateSpec = intenvset('Compounding',365,'Rates', Rates,...
'StartDates', StartDates, 'EndDates', EndDates,...
'ValuationDate', ValuationDate);
BDTTimeSpec = bdttimespec(ValuationDate, Maturity, Compounding);
BDTTree = bdttree(BDTVolSpec, RateSpec, BDTTimeSpec);
BDTInstSet = instadd('Bond', 0.06, '10-01-2005', '10-01-2017', 2, 0, [1, [1, [1, [1, [1, 1893.84);
[Price, PriceTree] = bdtprice(BDTTree, BDTInstSet);
T = [PriceTree.PTree{l}];
7(4,)=T;
i=1+1;
end
7(1:999,:)

27. Curva Forward 2021

%CurvaForward2021.m
RefStartDates = ['01-Oct-2005'];
RefEndDates =['01-Feb-2007";

'01-Jun-2008";

'01-Out-2009';

'01-Feb-2011";

'01-Jun-2012";

'01-Out-2013";

'01-Feb-2015";

'01-Jun-2016";

'01-Out-2017";

'01-Feb-2019";

'01-Jun-2020";

'01-Out-2021";
Compounding = 365;
ValuationDate = ['1-Oct-2005"];
RefRates =[yi(16);

yi(32);

yi(48);

yi(64);
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yi(80);
yi(96);
yi(112);
yi(128);
yi(144);
yi(160);
yi(176);
yi(192)];
StartDates = ['01-Oct-2005";
'01-Feb-2007";
'01-Jun-2008';
'01-Out-2009";
'01-Feb-2011",
'01-Jun-2012";
'01-Out-2013";
'01-Feb-2015";
'01-Jun-2016";
'01-Out-2017";
'01-Feb-2019";
'01-Jun-2020';
EndDates = ['01-Feb-2007";
'01-Jun-2008";
'01-Out-2009';
'01-Feb-2011";
'01-Jun-2012";
'01-Out-2013";
'01-Feb-2015";
'01-Jun-2016";
'01-Out-2017";
'01-Feb-2019";
'01-Jun-2020";
'01-Out-2021';

Rates = ratetimes(Compounding, RefRates, RefEndDates,...

RefStartDates, EndDates, StartDates, ValuationDate);
28. Arvore BDT 2021 (Ativo)

% BDTree2021.m
ValuationDate = '10-01-2005";
StartDates = ['01-Oct-2005";
'01-Feb-2007";
'01-Jun-2008";
'01-Out-2009";
'01-Feb-2011";
'01-Jun-2012";
'01-Out-2013";
'01-Feb-2015";
'01-Jun-2016';
'01-Out-2017";
'01-Feb-2019";
'01-Jun-2020";
EndDates =['01-Feb-2007";
'01-Jun-2008";
'01-Out-2009";
'01-Feb-2011";
'01-Jun-2012";
'01-Out-2013";
'01-Feb-2015";
'01-Jun-2016";
'01-Out-2017";
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'01-Feb-2019";
'01-Jun-2020";
'01-Out-2021'];
Compounding = 365;
Maturity = EndDates;
i=1;
while <1000

r = [normrnd(.03854,.00946); normrnd(.03539,.00892);...
normrnd(.03480,.00933); normrnd(.07014,.01492);...
normrnd(.07974,.01928); normrnd(.05174,.00846);...
normrnd(.03048,.00845); normrnd(.03885,.01273);...
normrnd(.04400,.01484); normrnd(.03290,.00975);...
normrnd(.03441,.00889); normrnd(.05051,.00867)];

Volatility = [r(1); r(2); r(3); r(4); r(5); 1(6); r(7); 1(8); r(9); r(10);...

r(11); r(12)];

BDTVolSpec = bdtvolspec(ValuationDate, EndDates, Volatility);
RateSpec = intenvset('Compounding',365,'Rates', Rates,...
'StartDates', StartDates, 'EndDates', EndDates,...
'ValuationDate', ValuationDate);
BDTTimeSpec = bdttimespec(ValuationDate, Maturity, Compounding);
BDTTree = bdttree(BDTVolSpec, RateSpec, BDTTimeSpec);
BDTInstSet = instadd('Bond', 0.06, '10-01-2005', '10-01-2021", 2, 0, [1, [1, [1, [1, [], 1893.84)
[Price, PriceTree] = bdtprice(BDTTree, BDTInstSet);

T = [PriceTree.PTree{l}];
ZG4,)=T;

i=1+i;

end

7(1:999,:)

29. Curva Forward 2031

%CurvaForward2031.m

RefStartDates = ['01-Oct-2005"]
RefEndDates =['01-Nov-2007";

'01-Dec-2009";
'01-Jan-2012";

'01-Feb-2014";
'01-Mar-2016";
'01-Apr-2018";
'01-May-2020";
'01-Jun-2022";

'01-Jul-2024";

'01-Aug-2026';
'01-Sep-2028";
'01-Oct-2030'];

Compounding = 365;

ValuationDate = ['1-Oct-2005'];

RefRates =[yi(25);
yi(50);
yi(75);
yi(100);
yi(125);
yi(150);
yi(175);
yi(200);
yi(225);
yi(250);
yiQ275);
yi(300)1;

StartDates = ['01-Oct-2005";

>

bl
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'01-Nov-2007";
'01-Dec-2009";
'01-Jan-2012";
'01-Feb-2014';
'01-Mar-2016";
'01-Apr-2018";
'01-May-2020';
'01-Jun-2022";
'01-Jul-2024";
'01-Aug-2026';
'01-Sep-2028'7;
EndDates = ['01-Nov-2007";

'01-Dec-2009';
'01-Jan-2012";
'01-Feb-2014';
'01-Mar-2016";
'01-Apr-2018";
'01-May-2020';
'01-Jun-2022";
'01-Jul-2024";
'01-Aug-2026';
'01-Sep-2028";
'01-Oct-2030'];

Rates = ratetimes(Compounding, RefRates, RefEndDates,...

RefStartDates, EndDates, StartDates, ValuationDate);

30. Arvore BDT 2031 (Ativo)

% BDTree2031.m
ValuationDate = '10-01-2005";
StartDates = ['01-Oct-2005";
'01-Nov-2007";
'01-Dec-2009";
'01-Jan-2012";
'01-Feb-2014";
'01-Mar-2016";
'01-Apr-2018";
'01-May-2020";
'01-Jun-2022";
'01-Jul-2024";
'01-Aug-2026";
'01-Sep-2028'7;
EndDates =['01-Nov-2007";
'01-Dec-2009";
'01-Jan-2012";
'01-Feb-2014";
'01-Mar-2016";
'01-Apr-2018";
'01-May-2020';
'01-Jun-2022";
'01-Jul-2024";
'01-Aug-2026";
'01-Sep-2028";
'01-Oct-2030'];
Compounding = 365;
Maturity = EndDates;
i=1;

while i<1000
r = [normrnd(.03431,.00967); normrnd(.03702,.01090);...

normrnd(.07793,.01831); normrnd(.05236,.00869);...
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normrnd(.03233,.00975); normrnd(.04203,.01401);...
normrnd(.03145,.00869); normrnd(.05413,.00971);...
normrnd(.07498,.01699); normrnd(.07180,.01568);...
normrnd(.03913,.00964); normrnd(.08727,.02910)];
Volatility = [r(1); r(2); r(3); r(4); 1(5); 1(6); r(7); 1(8); 1(9); r(10);...
r(11); 1(12)];
BDTVolSpec = bdtvolspec(ValuationDate, EndDates, Volatility);
RateSpec = intenvset('Compounding',365,Rates', Rates,...
'StartDates', StartDates, 'EndDates', EndDates,...
'ValuationDate', ValuationDate);
BDTTimeSpec = bdttimespec(ValuationDate, Maturity, Compounding);
BDTTree = bdttree(BDTVolSpec, RateSpec, BDTTimeSpec);
BDTInstSet = instadd('Bond', 0.12, '10-01-2005', '10-01-2030", 2, 0, 1, [1, [1, [1, [1, 1805.16);
[Price, PriceTree] = bdtprice(BDTTree, BDTInstSet);
T = [PriceTree.PTree{1}];
7(1,)=T;
i=1+i;
end
7(1:999,:)

" A rigor, o VGBL ¢ um plano de seguro de vida com cobertura por sobrevivéncia e ndo um plano
de previdéncia, embora exista a alternativa de indenizag@o sob a forma de anuidade, baseada no
montante acumulado ao final do prazo de diferimento.

" A resolugdo do Conselho de Gestdo da Previdéncia Complementar n® 16, de 22 de novembro de
2005, define a modalidade de contribuicdo variavel como aquela na qual os beneficios
programados apresentam a conjugacdo das caracteristicas das modalidades de contribuicdo
definida e beneficio definido.

" Para efeito desta tese, os termos estrutura a termo, curva de juros e estrutura a termo das taxas de
Jjuros serdo utilizados de forma indistinta.

" No mercado aberto, a nio aderéncia a tbua sera bancada pelo segurador. No mercado fechado,
a ndo aderéncia serd bancada pelos patrocinadores.

¥ Estratégias do tipo lifestyle sdo definidas como estratégias de alocagdo nas quais o investimento
em renda variavel ¢ transformado em investimento em renda fixa, a medida que se aproxima a data
de aposentadoria do beneficiario. Para efeito dessa tese, o termo sera utilizado de forma
ligeiramente distinta, significando a aplicag¢@o de parte dos recursos garantidores dos beneficios ja
concedidos em renda variavel.

! Gagnon e Johnson (1994) néo concordam com o entendimento usual de que a imunizagdo é uma
estratégia passiva. Segundo os autores, a necessidade de “rebalanceamentos” ¢ condigdo suficiente
para caracterizar a imunizagao como uma estratégia ativa.

" Relatorio da Divida Piiblica Mobiliaria Federal Interna — DPMFi de maio de 2006.

V' Ademais, a legislagdo brasileira ndo contempla a possibilidade de negociagdo do cupom pago
pelas NTN-C em separado do principal, o que reduz a possibilidade de formatagdo de carteiras
dedicadas. Esse mecanismo, conhecido como strips (separate trading of registered interest and
principal) s6 é permitido para as NTN-B e NTN-D. No mercado americano, os cupons dos titulos
indexados a inflacdo (Treasury Inflation-Protected Securities — TIPS) sdo passiveis de negociacao,
0 que incrementa as possibilidades de gestdo (LAATSCH e KLEIN, 2005).

" A taxa de juros instantanea é uma entidade tedrica ndo observada na realidade. Normalmente, a
taxa anualizada de 1 dia ou de 1 més ¢ utilizada como proxy. Ver De La Rocque (1997) para uma
discussdo detalhada sobre o assunto.

* Relatorio da Divida Publica Mobiliaria Federal Interna — DPMFi de maio de 2006.

* O termo bootstrap é um conceito genérico e pode ser traduzido como a melhora de uma
determinada situa¢do por meio do proprio esforgo, sem auxilio externo. Nesse sentido,
convencionou-se denominar esse tipo de técnica para o calculo da curva spot de método bootstrap,
uma vez que as taxas a vista sdo computadas tdo somente por meio da utilizagdo dos titulos com
cupom existentes. O termo voltard a ser utilizado no capitulo 4, em contexto diverso, mas com
significado semelhante.
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Y0 modelo de Cox, Ingersoll ¢ Ross (1985) descreve a volatilidade das taxas de juros como
proporcional a raiz quadrada da taxa verificada, estando, portanto, entre os extremos representados
pelos modelos normais e lognormais, respectivamente.

XA rigor, existe uma quarta perspectiva. Elton et al. (1990) e, posteriormente, Navarro e Nave
(2001) propuseram a utilizagdo de modelos baseados no conceito de “pontos 6timos” da ETTJ
(optimal keyrates, no original). Nesse caso, as modificagdes da ETTJ sdo descritas por variagdes
em um ou mais pontos da curva de juros e por sua correlacdo com as demais taxas. A analise esta
focada na busca por evidéncias que permitam discernir qual ou quais pontos especificos possuem
maior representatividade. Entretanto, esses modelos ndo serdo alvo de analise na medida em que
partem da premissa de que a mudanga da ETTJ pode ser descrita de forma precisa por alteragdes
em um numero limitado de vértices chaves escolhidos de forma ad hoc.

A analise fatorial se subdivide em andlise de fatores comuns e andlise de componentes. O
modelo fatorial de componentes é o mais apropriado, quando o objetivo principal de estudo €
identificar o numero minimo de fatores necessarios para explicar a parte maxima da variancia do
conjunto original de variaveis.

* Weak immunization condition, no original.

* Nos modelos de Fong e Vasicek e Balbas e Ibafiez, o risco de imunizagéo s6 serd igual a zero
quando da utilizacdo de um titulo sem cupom com vencimento em data idéntica a do horizonte de
investimento.

' Embora pareca existir uma prevaléncia de andlises sob o prisma nominal, a existéncia de um
volume significativo de titulos indexados a indices de precos no mercado brasileiro de renda fixa
se consubstancia em um incentivo para a analise em termos reais. Ademais, Laatsch e Klein (2005)
demonstram que, mantida constante a inflagdo esperada, a duration efetiva de titulos sem cupom
indexados a indices de inflagdo ¢é igual a de titulos zero de prazo idéntico.

1 Alternativamente, o indicador de tracking error pode ser obtido por meio do calculo do desvio-
padrdo de uma série de dados composta pela diferenga entre o retorno da carteira e o retorno do
benchmark, sendo seu valor ideal igual a zero. Entretanto, para que se pudesse comparar os
resultados obtidos com aqueles explicitados por Soto (2004), o desvio padrdo foi preterido em prol
da mediana.

** Embora, os dados sobre o mercado secundario de titulos ptblicos federais estejam disponiveis a
partir de agosto de 2000, foi apenas em outubro de 2002 que se tornaram disponiveis todos os
titulos utilizados nessa analise.

* De fato, os estudos comparativos de Soto (2004) e Bravo e da Silva (2006) restringem-se a um
horizonte de investimento de 3 € 4 anos, respectivamente.

* Ex-ante tracking error, no original. Ver Golub e Tilman, 2000, p. 177.

™ Ver cartilha “Propostas para o Aprimoramento dos Mercados Primério e Secundario da Divida
Publica Mobiliaria” no site do Banco Central do Brasil: www.bacen.gov.br

QO legislador, preocupado em mitigar o risco decorrente de alavancagem, restringiu a operagio
com derivativos as operagdes de hedge no caso das EAPC (Resolugdo CNSP n° 98/2002). No que
diz respeito as EFPC, as opera¢des que ndo se destinam a diminui¢@o do risco sdo desestimuladas
pela obrigatoriedade de manutenc¢do de recursos aplicados em ativos de baixissimo risco, a titulo
de contrapartida (Resolugdo CMN n°® 3121/2003).
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