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4 | 99671 | 19 | 99584 | 87 | 18 | 0 | 1 | 18 47 | 96643 | 228 | 95346 | 1297 | 163 | 15 | 51 | 185
5 | 99652 | 17 | 99548 [ 104 | 16 | 0 | 1 | 15 48 | 96415 | 251 | 94999 | 1417 | 175 | 17 | 60 | 214
6 | 99635 | 16 | 99517 | 118 | 14 | 0 | 2 | 13 49 | 96164 | 278 | 94611 | 1553 | 188 | 20 | 70 | 247
71 99619 | 14 99490 | 129 | 12 | O | 2 | 11 50 | 95886 | 309 | 94176 | 1709 | 200 | 24 | 85 | 290
8 | 99605 | 13 | 99467 | 138 | 11 | 0 | 2 | 9 51 | 95577 | 341 | 93685 | 1891 | 215 | 29 | 98 | 329
9 | 99592 | 12 | 99447 | 145 | 10 | O | 2 | 8 52 | 95235 | 372 | 93141 | 2093 | 227 | 34 | 110 | 368
10 | 99580 | 11 | 99430 | 151 9 | 0 | 2 | 7 53 | 94863 | 398 | 92546 | 2318 | 237 | 39 | 123 | 410
11 | 99569 | 12 | 99414 | 156 | 10 | 0 | 2 | 7 54 | 94465 | 427 | 91899 | 2566 | 244 | 45 | 138 | 455
12 | 99557 | 13 | 99397 | 161 | 11 | 0 | 2 | 7 55 | 94038 | 461 | 91200 | 2838 | 251 | 51 | 158 | 501
13 | 99544 | 16 | 99379 | 166 | 14 | 0 | 2 | 8 56 | 93577 | 505 | 90449 | 3129 | 261 | 60 | 183 | 570
14 | 99528 | 19 | 99357 | 172 | 17 | 0 | 2 | 9 57 | 93072 | 557 | 89618 | 3455 | 273 | 69 | 215 | 650
15 | 99509 | 24 | 99331179 | 21 | 0 | 2 | 11 58 | 92515 | 613 | 88695 | 3821 | 277 | 79 | 257 | 736
16 | 99485 | 30 | 99299 | 187 | 28 | 0 | 3 | 13 59 | 91902 | 671 | 87682 | 4221 | 284 | 90 | 296 | 823
17 | 99455 | 37 | 99259 | 197 | 33 | 0 | 3 | 14 60 | 91231 | 733 | 86575 | 4657 | 298 | 106 | 329 | 855
18 | 99418 | 43 | 99211 | 207 | 39 | 1 | 4 | 16 61 | 90499 | 802 | 85422 | 5077 | 317 | 124 | 361 | 958
19 | 99375 | 48 | 99157 | 218 | 43 | 1 | 4 | 17 62 | 89697 | 867 | 84147 | 5551 | 333 | 145 | 390 | 1066
20 | 99327 | 52 | 99097 | 231 | 48 | 1 | 4 | 18 63 | 88830 | 928 | 82748 | 6082 | 341 | 165 | 421 | 1116
21 | 99274 | 57 | 99031 | 244 | 53 | 1 | 4 | 19 64 | 87902 | 993 | 81291 | 6611 | 347 | 186 | 459 | 1181
22 | 99217 | 63 | 98960 | 258 | 57 | 1 | 4 | 20 65 | 86909 | 1068 | 79764 | 7146 | 360 | 213 | 496 | 1304
23 | 99154 | 67 | 98883 | 272 | 62 | 1 | 4 | 20 66 | 85841 | 1155 | 78100 | 7741 | 374 | 245 | 536 | 1396
24 | 99087 | 68 | 98801 | 287 | 63 | 1 | 4 | 21 67 | 84686 | 1246 | 76330 | 8358 | 389 | 281 | 577 | 1488
25 | 99019 | 67 | 98717 [ 302 | 62 | 1 | 4 | 22 68 | 83440 | 1332 | 74453 | 8988 | 400 | 318 | 613 | 1572
26 | 98952 | 65 | 98634 | 318 | 60 | 1 | 4 | 23 69 | 82108 | 1410 | 72482 | 9628 | 408 | 358 | 644 | 1641
27 | 98887 | 65 | 98551 [ 336 | 59 | 1 | 4 | 25 70 | 80699 | 1498 | 70432 | 10268 | 423 | 407 | 668 | 1666
28 | 98822 | 66 | 98468 [ 355 | 60 | 1 | 5 | 27 71 | 79200 | 1609 | 68343 | 10859 | 439 | 460 | 710 | 1706
29 | 98756 | 69 | 98381 [ 375 | 62 | 2 | 6 | 29 72 | 77591 | 1741 | 66199 | 11395 | 460 | 523 | 758 | 1738
30 | 98687 | 71 | 98290 | 397 | 63 | 2 | 6 | 31 73 | 75850 | 1890 | 64000 | 11853 | 487 | 595 | 808 | 1763
31 | 98616 | 73 | 98196 | 420 | 64 | 2 | 7 | 33 74 | 73961 | 2049 | 61751 | 12212 | 517 | 675 | 857 | 1782
32 | 98543 | 75 | 98099 | 444 | 65 | 2 | 8 | 36 75 | 71912 | 2222 | 59453 | 12462 | 550 | 761 | 909 | 1796
33 | 98468 | 78 | 97998 | 470 | 68 | 2 | 9 | 40 76 | 69690 | 2411 | 57107 | 12587 | 591 | 861 | 959 | 1805
34 | 98390 | 83 | 97890 | 499 | 71 | 2 | 10 | 44 77 | 67279 | 2625 | 54711 | 12572 | 642 | 975 | 1007 | 1810
35 | 98307 | 88 | 97776 | 531 | 74 | 3 | 11 | 47 78 | 64654 | 2847 | 52260 | 12400 | 700 | 1099 | 1047 | 1808
36 | 98220 | 93 | 97655 | 564 | 78 | 3 | 12 | 53 79 | 61807 | 3067 | 49752 | 12062 | 765 | 1227 | 1073 | 1797
37 | 98127 | 99 | 97524 | 603 | 83 | 3 | 13 | 61 80 | 58740 | 3272 | 47190 | 11558 | 831 | 1347 | 1093 | 1771
38 | 98028 | 106 | 97380 | 647 | 88 | 4 | 14 | 68 81 | 55468 | 3457 | 44587 | 10890 | 896 | 1448 | 1112 | 1724
39 | 97922 | 116 | 97225 | 697 | 95 | 4 | 16 | T4 82 | 52011 | 3624 | 41967 | 10054 | 968 | 1533 | 1122 | 1643
40 | 97806 | 128 | 97055 | 751 | 103 | 5 | 19 | 85 83 | 48387 | 3771 | 39357 | 9042 | 1052 | 1599 | 1120 | 1567
41 | 97679 | 140 | 96868 | 811 | 112 | 6 | 23 | 93 84 | 44616 | 3891 | 36738 | 7890 | 1151 | 1635 | 1104 | 1467
42 | 97538 | 153 | 96663 | 876 | 120 | 7 | 26 | 102
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Abstract

Multiple state modeling from official statistics has many difficulties caused by the data deficiency,
data inconsistency with stationary model assumptions and rough granularity of the data. The
purpose of this study is to propose a learning algorithm and an interpolation algorithm, to be
called as alternate iteration and integral interpolation, respectively, to cope with these difficulties.
As an implementation of these algorithms, we estimate a coherent multiple state model of cancer

disease from Japanese official statistics.
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