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2004

1)

8

72.34 98.43 79.66 98.18 60.48 98.97
1 0.8 0.3 53.71 98.87 63.63 98.79 37.64 99.09
1 097 0.3 42.78 99.11 52.93 99.09 26.34 99.17
55.44 99.35 63.23 99.39 42.83 99.27
61.94 99.50 71.48 99.49 46.49 99.53
68.95 98.64 74.06 98.63 56.68 98.68
1 0.8 0.3 51.78 99.30 58.72 99.31 35.09 99.27
1 097 0.3 41.63 99.49 48.64 99.54 24.79 99.29
53.17 99.33 58.67 99.39 39.96 99.14
60.98 99.40 67.60 99.43 45.08 99.29
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2004 8

61.94 60.98 55.44
53.17 99.50
99.40 99.35  99.33 0.1
2)
62.33 99.68 57.22 98.06 63.43 100.00
0.8 0.3 42.70 99.77 43.33 98.72 42.57 100.00
0.97 0.3 35.11 100.00 37.78 100.00 34.53 100.00
58.48 99.66 53.89 97.94 59.47 100.00
61.44 99.84 56.67 99.02 62.47 100.00
58.12 99.27 55.01 97.70 59.12 99.73
0.8 0.3 41.24 99.77 39.05 99.25 41.94 99.93
0.97 0.3 34.15 99.93 30.77 99.68 35.24 100.00
54.14 99.47 50.24 98.64 55.39 99.72
56.51 99.45 53.16 98.53 57.59 99.73
() ( -1-1)
62.33 58.12
99.68 99.27
() 0.8 0.3 42.70 41.24
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2004 8

( )
1 1
76.77 71.13
72.34 68.95 2 45
98.34 98.64 98.43 98.64
65.27 62.53 61.94 60.98 1.5 3.5
99.36 99.43
99.50 99.40
72.34 | 9843 | 79.66 | 98.18| 60.48 | 98.97
61.94 | 9950 | 71.48 | 99.49 | 46.49 | 99.53
7677 | 98.34 | 8266 | 98.06 | 67.23 | 98.88
65.27 | 99.36 | 7352 | 99.34 | 51.89 | 99.40
68.95 | 9864 | 74.06| 98.63 | 56.68 | 98.68
60.98 | 99.40 | 67.60 | 99.43 | 45.08 | 99.29
71.13 | 98.64 | 75.89 | 9865 | 59.67 | 98.58
62.53 | 99.43 | 69.03 | 99.46 | 46.91 | 99.32
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2)

2004 8

( )
1
1
71.30 65.14
62.33 58.12 79
99.45 99.13
99.68 99.27
70.12 63.13 61.44 56.51 6.5 8.5
99.58 99.25 99.84  99.45
99
62.33 | 99.68 | 57.22 | 98.06 | 63.43 | 100.00
61.44 | 99.84 | 56.67 | 99.02 | 62.47 | 100.00
71.30 | 9945 | 65.56 | 98.31| 7254 | 99.67
70.12 | 99.58 | 65.00 | 99.15 | 7122 | 99.66
58.12 | 99.27| 55.01| 97.70 | 59.12 | 99.73
56.51 | 99.45| 53.16 | 9853 | 57.59 | 99.73
65.14 | 9913 | 6154 | 96.99 | 66.30 | 99.76
63.13 | 99.25 | 59.69 | 97.55 | 64.23 | 99.76
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2004 8

8,387 7,786 6,107 6,067 5,972 1,877 1,873 4,190 4,099
100.00 92.83 78.44 72.34 98.43 22.38 99.79 49.96 97.83
5,186 4,911 4,152 4,131 4,056 1,507 1,504 2,624 2,552
100.00 94.70 84.54 79.66 98.18 29.06 99.80 50.60 97.26
3,201 2,875 1,955 1,936 1,916 370 369 1,566 1,547
100.00 89.82 68.00 60.48 98.97 11.56 99.73 48.92 98.79
1,014 881 651 632 630 307 307 325 323
100.00 86.88 73.89 62.33 99.68 30.28 100.00 32.05 99.38
180 159 114 103 101 61 61 42 40
100.00 88.33 71.70 57.22 98.06 33.89 100.00 23.33 95.24
834 722 537 529 529 246 246 283 283
100.00 86.57 74.38 63.43 100.00 29.50 100.00 33.93 100.00
42,697 39,574 30,313 29,441 29,040 9,970 9,952 19,471 19,088
100.00 92.69 76.60 68.95 98.64 23.35 99.82 45.60 98.03
30,149 28,280 23,049 22,329 22,022 8,494 8,481 13,835 13,541
100.00 93.80 81.50 74.06 98.63 28.17 99.85 45.89 97.87
12,548 11,294 7,264 7,112 7,018 1,476 1,471 5,636 5,547
100.00 90.01 64.32 56.68 98.68 11.76 99.66 44.92 98.42
4,217 3,594 2,521 2,451 2,433 1,232 1,231 1,219 1,202
100.00 85.23 70.14 58.12 99.27 29.22 99.92 28.91 98.61
1,027 877 600 565 552 270 269 295 283
100.00 85.39 68.42 55.01 97.70 26.29 99.63 28.72 95.93
3,190 2,717 1,921 1,886 1,881 962 962 924 919
100.00 85.17 70.70 59.12 99.73 30.16 100.00 28.97 99.46
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2004 8

1 0.97 2 03

8,387 3,754 3,602 3,588 3,556 1,877 1,873 1,711 1,683
100.00 44.76 95.95 42.78 99.11 22.38 99.79 20.40 98.36
5,186 2,836 2,757 2,745 2,720 1,507 1,504 1238 1216
100.00 54.69 97.21 52.93 99.09 29.06 99.80 23.87 98.22
3,201 918 845 843 836 370 369 473 467
100.00 28.68 92.05 26.34 99.17 11.56 99.73 14.78 98.73
1,014 395 363 356 356 307 307 49 49
100.00 38.95 91.90 35.11 100.00 30.28 100.00 4.83 100.00
180 81 73 68 68 61 61 7 7
100.00 45.00 90.12 37.78 100.00 33.89 100.00 3.89 100.00
834 314 290 288 288 246 246 42 42
100.00 37.65 92.36 34.53 100.00 29.50 100.00 5.04 100.00
42,697 19,266 18,182 17,776 17,686 9,970 9,952 7806 7734
100.00 45.12 94.37 41.63 99.49 23.35 99.82 18.28 99.08
30,149 15,541 15,016 14,665 14,597 8,494 8,481 6171 6116
100.00 51.55 96.62 48.64 99.54 28.17 99.85 20.47 99.11
12,548 3,725 3,166 3,111 3,089 1,476 1,471 1635 1618
100.00 29.69 84.99 24.79 99.29 11.76 99.66 13.03 98.96
4,217 1,601 1,473 1,440 1,439 1,232 1,231 208 208
100.00 37.97 92.00 34.15 99.93 29.22 99.92 4.93 100.00
1,027 357 331 316 315 270 269 46 46
100.00 34.76 92.72 30.77 99.68 26.29 99.63 4.48 100.00
3,190 1,244 1,142 1,124 1,124 962 962 162 162
100.00 39.00 91.80 35.24 100.00 30.16 100.00 5.08 100.00
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2004 8

8,387 1,719 135 64 25 1,655 110
100.00 20.50 7.85 0.76 39.06 19.73 6.65
5,186 780 96 40 18 740 78
100.00 15.04 12.31 0.77 45.00 14.27 10.54
3,201 939 39 24 7 915 32
100.00 29.33 4.15 0.75 29.17 28.58 3.50
1,014 249 21 31 7 218 14
100.00 24.56 8.43 3.06 22.58 21.50 6.42
180 56 13 10 5 46 8
100.00 31.11 23.21 5.56 50.00 25.56 17.39
834 193 8 21 2 172 6
100.00 23.14 4.15 2.52 9.52 20.62 3.49
42,697 10,133 1,273 730 250 9,403 1,023
100.00 23.73 12.56 1.71 34.25 22.02 10.88
30,149 5,951 1,027 438 213 5,513 814
100.00 19.74 17.26 1.45 48.63 18.29 14.77
12,548 4,182 246 292 37 3,890 209
100.00 33.33 5.88 2.33 12.67 31.00 5.37
4,217 1,143 88 117 25 1,026 63
100.00 27.10 7.70 2.77 21.37 24.33 6.14
1,027 312 48 31 13 281 35
100.00 30.38 15.38 3.02 41.94 27.36 12.46
3,190 831 40 86 12 745 28
100.00 26.05 4.81 2.70 13.95 23.35 3.76
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2004 8

5,186 4,131 4,056 1,507 1,504 2,624 2,552
100.00 79.66 98.18 29.06 99.80 50.60 97.26
26 19 19 2 2 17 17
100.00 73.08 100.00 7.69 100.00 65.38 100.00
0 0 0 0 0 0 0
100.00 0.00 0.00 0.00 0.00 0.00 0.00
3 3 3 1 1 2 2
100.00 100.00 100.00 33.33 100.00 66.67 100.00
3 2 2 0 0 2 2
100.00 66.67 100.00 0.00 0.00 66.67 100.00
761 578 568 162 162 416 406
100.00 75.95 98.27 21.29 100.00 54.66 97.60
453 238 224 15 15 223 209
100.00 52.54 94.12 3.31 100.00 49.23 93.72
7 2 1 0 0 2 1
100.00 28.57 50.00 0.00 0.00 28.57 50.00
156 122 122 37 37 85 85
100.00 78.21 100.00 23.72 100.00 54.49 100.00
171 118 117 20 20 98 97
100.00 69.01 99.15 11.70 100.00 57.31 98.98
46 26 26 5 5 21 21
100.00 56.52 100.00 10.87 100.00 45.65 100.00
150 129 129 58 58 71 71
100.00 86.00 100.00 38.67 100.00 47.33 100.00
287 230 228 93 93 137 135
100.00 80.14 99.13 32.40 100.00 47.74 98.54
1,148 1,023 1,019 387 387 636 632
100.00 89.11 99.61 33.71 100.00 55.40 99.37
355 321 305 133 133 188 172
100.00 90.42 95.02 37.46 100.00 52.96 91.49
284 255 253 155 155 100 98
100.00 89.79 99.22 54.58 100.00 35.21 98.00
95 89 88 54 54 35 34
100.00 93.68 98.88 56.84 100.00 36.84 97.14
1,241 976 952 385 382 591 570
100.00 78.65 97.54 31.02 99.22 47.62 96.45
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2004 8

3,201 1,936 1,916 370 369 1,566 1,547
100.00 60.48 98.97 11.56 99.73 48.92 98.79
9 5 5 0 0 5 5
100.00 55.56 100.00 0.00 0.00 55.56 100.00
1 0 0 0 0 0 0
100.00 0.00 0.00 0.00 0.00 0.00 0.00
0 0 0 0 0 0 0
100.00 0.00 0.00 0.00 0.00 0.00 0.00
8 6 6 0 0 6 6
100.00 75.00 100.00 0.00 0.00 75.00 100.00
741 481 480 125 125 356 355
100.00 64.91 99.79 16.87 100.00 48.04 99.72
747 340 333 23 23 317 310
100.00 45.52 97.94 3.08 100.00 42.44 97.79
5 0 0 0 0 0 0
100.00 0.00 0.00 0.00 0.00 0.00 0.00
67 49 49 9 9 40 40
100.00 73.13 100.00 13.43 100.00 59.70 100.00
81 44 44 5 5 39 39
100.00 54.32 100.00 6.17 100.00 48.15 100.00
26 12 12 5 5 7 7
100.00 46.15 100.00 19.23 100.00 26.92 100.00
38 27 27 6 6 21 21
100.00 71.05 100.00 15.79 100.00 55.26 100.00
190 126 126 32 32 94 94
100.00 66.32 100.00 16.84 100.00 49.47 100.00
458 362 360 86 86 276 274
100.00 79.04 99.45 18.78 100.00 60.26 99.28
34 27 27 7 7 20 20
100.00 79.41 100.00 20.59 100.00 58.82 100.00
51 35 34 17 17 18 17
100.00 68.63 97.14 33.33 100.00 35.29 94.44
35 22 20 7 6 15 14
100.00 62.86 90.91 20.00 85.71 42.86 93.33
710 400 393 48 48 352 345
100.00 56.34 98.25 6.76 100.00 49.58 98.01
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2004 8
30,149 22,329 22,022 8,494 8,481 13,835 13,541
100.00 74.06 98.63 28.17 99.85 45.89 97.87
63 22 22 1 1 21 21
100.00 34.92 100.00 1.59 100.00 33.33 100.00
4 0 0 0 0 0 0
100.00 0.00 0.00 0.00 0.00 0.00 0.00
2 0 0 0 0 0 0
100.00 0.00 0.00 0.00 0.00 0.00 0.00
5 2 2 0 0 2 2
100.00 40.00 100.00 0.00 0.00 40.00 100.00
3,459 2,117 2,098 452 451 1,665 1,647
100.00 61.20 99.10 13.07 99.78 48.14 98.92
2,570 1,225 1,172 123 123 1,102 1,049
100.00 47.67 95.67 4.79 100.00 42.88 95.19
12 2 2 2 2 0 0
100.00 16.67 100.00 16.67 100.00 0.00 0.00
800 582 576 235 234 347 342
100.00 72.75 98.97 29.38 99.57 43.38 98.56
816 459 456 88 88 371 368
100.00 56.25 99.35 10.78 100.00 45.47 99.19
201 28 25 5 5 23 20
100.00 13.93 89.29 2.49 100.00 11.44 86.96
810 659 654 295 294 364 360
100.00 81.36 99.24 36.42 99.66 44.94 98.90
2,395 1,765 1,753 735 734 1,030 1,019
100.00 73.70 99.32 30.69 99.86 43.01 98.93
8,348 7,131 7,069 3,075 3,074 4,056 3,995
100.00 85.42 99.13 36.84 99.97 48.59 98.50
1,928 1,684 1,617 713 712 971 905
100.00 87.34 96.02 36.98 99.86 50.36 93.20
1,788 1,492 1,468 714 713 778 755
100.00 83.45 98.39 39.93 99.86 43.51 97.04
369 326 323 85 84 241 239
100.00 88.35 99.08 23.04 98.82 65.31 99.17
6,579 4,835 4,785 1,971 1,966 2,864 2,819
100.00 73.49 98.97 29.96 99.75 43.53 98.43
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2004 8

12,548 7,112 7,018 1,476 1,471 5,636 5,547
100.00 56.68 98.68 11.76 99.66 44.92 98.42
20 8 8 2 2 6 6
100.00 40.00 100.00 10.00 100.00 30.00 100.00
1 0 0 0 0 0 0
100.00 0.00 0.00 0.00 0.00 0.00 0.00
1 0 0 0 0 0 0
100.00 0.00 0.00 0.00 0.00 0.00 0.00
11 5 5 0 0 5 5
100.00 45.45 100.00 0.00 0.00 45.45 100.00
2,096 1,109 1,101 166 166 943 935
100.00 52.91 99.28 7.92 100.00 44.99 99.15
2,533 1,026 1,000 63 60 963 940
100.00 40.51 97.47 2.49 95.24 38.02 97.61
4 0 0 0 0 0 0
100.00 0.00 0.00 0.00 0.00 0.00 0.00
228 166 164 47 47 119 117
100.00 72.81 98.80 20.61 100.00 52.19 98.32
402 176 173 15 15 161 158
100.00 43.78 98.30 3.73 100.00 40.05 98.14
243 10 10 1 1 9 9
100.00 4.12 100.00 0.41 100.00 3.70 100.00
89 52 52 18 18 34 34
100.00 58.43 100.00 20.22 100.00 38.20 100.00
1,360 836 833 264 264 572 569
100.00 61.47 99.64 19.41 100.00 42.06 99.48
2,524 1,866 1,852 502 501 1,364 1,351
100.00 73.93 99.25 19.89 99.80 54.04 99.05
161 124 119 42 42 82 77
100.00 77.02 95.97 26.09 100.00 50.93 93.90
306 192 185 59 59 133 126
100.00 62.75 96.35 19.28 100.00 43.46 94.74
79 54 52 10 10 44 42
100.00 68.35 96.30 12.66 100.00 55.70 95.45
2,490 1,488 1,464 287 286 1,201 1,178
100.00 59.76 98.39 11.53 99.65 48.23 98.08
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2004

8

8,387 5,821 4,720 4,650 4,620 1,610 1,609 3,040 3,011
100.00 69.41 81.09 55.44 99.35 19.20 99.94 36.25 99.05
5,186 3,857 3,337 3,279 3,259 1,310 1,310 1,969 1,949
100.00 74.37 86.52 63.23 99.39 25.26 100.00 37.97 98.98
3,201 1,964 1,383 1,371 1,361 300 299 1,071 1,062
100.00 61.36 70.42 42.83 99.27 9.37 99.67 33.46 99.16
1,014 823 611 593 591 281 281 312 310
100.00 81.16 74.24 58.48 99.66 27.71 100.00 30.77 99.36
180 148 107 97 95 56 56 41 39
100.00 82.22 72.30 53.89 97.94 31.11 100.00 22.78 95.12
834 675 504 496 496 225 225 271 271
100.00 80.94 74.67 59.47 100.00 26.98 100.00 32.49 100.00
42,697 29,841 23,524 22,703 22,552 8,435 8,425 14,268 14,127
100.00 69.89 78.83 53.17 99.33 19.76 99.88 33.42 99.01
30,149 22,019 18,370 17,689 17,581 7,260 7,250 10,429 10,331
100.00 73.03 83.43 58.67 99.39 24.08 99.86 34.59 99.06
12,548 7,822 5,154 5,014 4,971 1,175 1,175 3,839 3,796
100.00 62.34 65.89 39.96 99.14 9.36 100.00 30.59 98.88
4,217 3,346 2,355 2,283 2,271 1,135 1,134 1,148 1,137
100.00 79.35 70.38 54.14 99.47 26.91 99.91 27.22 99.04
1,027 805 555 516 509 244 243 272 266
100.00 78.38 68.94 50.24 98.64 23.76 99.59 26.48 97.79
3,190 2,541 1,800 1,767 1,762 891 891 876 871
100.00 79.66 70.84 55.39 99.72 27.93 100.00 27.46 99.43
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2004 8

8,387 6,514 5,280 5,195 5,169 1,794 1,793 3,401 3,376
100.00 77.67 81.06 61.94 99.50 21.39 99.94 40.55 99.26
5,186 4,359 3,772 3,707 3,688 1,458 1,458 2,249 2,230
100.00 84.05 86.53 71.48 99.49 28.11 100.00 43.37 99.16
3,201 2,155 1,508 1,488 1,481 336 335 1,152 1,146
100.00 67.32 69.98 46.49 99.53 10.50 99.70 35.99 99.48
1,014 872 643 623 622 303 303 320 319
100.00 86.00 73.74 61.44 99.84 29.88 100.00 31.56 99.69
180 158 114 102 101 61 61 41 40
100.00 87.78 72.15 56.67 99.02 33.89 100.00 22.78 97.56
834 714 529 521 521 242 242 279 279
100.00 85.61 74.09 62.47 100.00 29.02 100.00 33.45 100.00
42,697 34,372 26,982 26,037 25,881 9,641 9,632 16,396 16,249
100.00 80.50 78.50 60.98 99.40 22.58 99.91 38.40 99.10
30,149 25,515 21,166 20,380 20,264 8,262 8,254 12,118 12,010
100.00 84.63 82.96 67.60 99.43 27.40 99.90 40.19 99.11
12,548 8,857 5,816 5,657 5,617 1,379 1,378 4,278 4,239
100.00 70.58 65.67 45.08 99.29 10.99 99.93 34.09 99.09
4,217 3,526 2,458 2,383 2,370 1,201 1,200 1,182 1,170
100.00 83.61 69.71 56.51 99.45 28.48 99.92 28.03 98.98
1,027 858 586 546 538 264 263 282 275
100.00 83.54 68.30 53.16 98.53 25.71 99.62 27.46 97.52
3,190 2,668 1,872 1,837 1,832 937 937 900 895
100.00 83.64 70.16 57.59 99.73 29.37 100.00 28.21 99.44
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2004 8
)

8,387 8,122 6,490 6,439 6,332 6,658 5,558 5,474 5,439
100.00 96.84 79.91 76.77 98.34 79.38 83.48 65.27 99.36
5,186 5,072 4,315 4,287 4,204 4,436 3,876 3,813 3,788
100.00 97.80 85.07 82.66 98.06 85.54 87.38 73.52 99.34
3,201 3,050 2,175 2,152 2,128 2,222 1,682 1,661 1,651
100.00 95.28 71.31 67.23 98.88 69.42 75.70 51.89 99.40
1,014 974 739 723 719 954 728 711 708
100.00 96.06 75.87 71.30 99.45 94.08 76.31 70.12 99.58
180 172 130 118 116 170 130 117 116
100.00 95.56 75.58 65.56 98.31 94.44 76.47 65.00 99.15
834 802 609 605 603 784 598 594 592
100.00 96.16 75.94 72.54 99.67 94.00 76.28 71.22 99.66
42,697 41,074 31,317 30,369 29,955 34,876 27,581 26,698 26,545
100.00 96.20 76.25 71.13 98.64 81.68 79.08 62.53 99.43
30,149 29,130 23,666 22,881 22,573 25,863 21,545 20,812 20,699
100.00 96.62 81.24 75.89 98.65 85.78 83.30 69.03 99.46
12,548 11,944 7,651 7,488 7,382 9,013 6,036 5,886 5,846
100.00 95.19 64.06 59.67 98.58 71.83 66.97 46.91 99.32
4,217 3,965 2,822 2,747 2,723 3,837 2,732 2,662 2,642
100.00 94.02 71.17 65.14 99.13 90.99 71.20 63.13 99.25
1,027 958 667 632 613 924 649 613 598
100.00 93.28 69.62 61.54 96.99 89.97 70.24 59.69 97.55
3,190 3,007 2,155 2,115 2,110 2,913 2,083 2,049 2,044
100.00 94.26 71.67 66.30 99.76 91.32 71.51 64.23 99.76
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754 75D 75D
754
(83 )| (62
773 77N 773
77N
18 (22 ) |61 (78
77G 77N 77G
77N
3 B )| 2 @
T7H 77N T7H
77N
2 2 )| 2 ¢
792 911 792
911
2 2 )| 5 @
805 80D 805
80D
80D
6 6 )| 7 @1
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=
839 606 839
606
3 3] 1 a
60F 839
60F
2 @)l o ¢
861 581 861
581
31 32 ) |15 (@6
871 531 871
531
2 @ )] 0 a
891 899 891
899
6 (6 )| 8 (u
90A 906 90A
906
> e 1 ¢
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SVM

SVM

SVM

add-code [2004]

SVM

SVM

*

E-mail: research@nstac.go.jp
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SVM
Hacking [2004]

SVM

Vapnik [1995]
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[1998]

16
SVM

SVM

SVM

SVM

28

SVM: Support Vector Machine

& [2004]
Michiels, &
SVM
SVM
SVM
[2004] JGSS
SVM



ar%m}ax[Zai —%ZaiajyiyjK(xi,xj)] [
a; i i ]

X!

1
Yi = 1

B Xin
K(Xiyxj)_{(l+x§xj)d :d
C,,C_: Vi

if Xj
if X

29

0<¢g<C, ify =1
0<a;<C_ ify;
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2004
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c, C
1 one-vs-rest
1
n
C_=n Zx’ixi
i=1
ZQiyiK(Xi,Xj)+b (b )
i
one-vs-rest one-vs-one
SVM one-vs-rest
SVM
one-vs-one
SVM
one-vs-rest
one-vs-rest
SVM
bag of words
N
N-gram
SVM

cNoNeol NeoloNeol loNelNe]
1
pad

30
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SVM

SVM
SVM 2
SVM
SVM
3
57% 20% 37% 68%
18% 50% SVM
1)
4
bag-of-words SVM

2

&  [1996] [2000]
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8

SVM
C=1.0 654.7% 798.7% C=0.5
56.1% 98.3%
50.9% 99.4%
57.9% 99.3%
62.1% 99.3%
SVM add-code
& [2004]
SVM SVM
SVM
add-code
20 C=1.3 67.6%
99.7%
5.5 0.3

32
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966
0509  0.994 0579  0.993 0.621  0.993
add-code add-code add-code
,C=1.0 0.547 0.987 0.608 0.990 0.622 0.992
SVM 2 ,C=13 0.656 0.989
2 ,C=05 0.561 0.983 0.614 0.985 0.638 0.989
,C=13 0.653 0.997
,C=1.0 0.653 0.997
a0 | 2 ,C=1.4 0.672 0.997
2 ,C=13 0.675 0.997
2 ,C=1.2 0.674 0.997
2 ,C=1.1 0.676 0.995
,C=13 0.654 0.997
,C=1.0 0.630 0.990 0.655 0.994 0.655 0.997
,C=0.9 0.654 0.995 0.660 0.997
,C=0.8 0.655 0.995 0.657 0.997
,C=0.5 0.643 0.994 0.647 0.995
oov | 2 ,C=1.4 0.672 0.997
2 ,C=13 0.676 0.997
2 ,C=1.2 0.674 0.997
2 ,C=11 0.675 0.995
2 ,C=1.0 0.658 0.997 0.671 0.995
2 ,C=0.9 0.658 0.995 0.667 0.995
2 ,C=05 0.636 0.990 0.651 0.994 0.664 0.994
,C=13 0.650 0.995
,C=1.0 0.642 0.990 0.656 0.995 0.650 0.995
,C=0.9 0.659 0.995 0.655 0.995
,C=08 0.660 0.995 0.660 0.994
,C=0.7 0.655 0.994 0.656 0.994
10* ,C=05 0.658 0.992 0.653 0.994
2 ,C=1.1 0.666 0.994
2 ,C=1.0 0.656 0.997 0.665 0.994
2 ,C=0.9 0.659 0.995 0.659 0.994
2 ,C=0.8 0.659 0.995 0.664 0.994
2 ,C=05 0.646 0.992 0.664 0.994 0.667 0.992
10, 20, 30 SVM
2)
bag-of-words SVM
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8

SVM
C=1.0 49.5% 98.8% C=1.0
50.3% 98.8%
52.1% 99.1%
52.7% 99.2%
41.5% 99.2%
SVM
C=1.0 55.6% 98.0% C=1.0
56.9% 97.9% 59.3% 98.1%
60.1% 98.0%
47.1% 98.1%
add-code SVM
add-code
11
8
[1995]
SVM
add-code SVM 20
C=1.0 56.7% 99.0%
C=0.9
56.2% 99.2% 3.5
add-code

34



35

2004 8
add-code
add-code
10153
0.415 © 0.992 [ 0521 @ 0991 | 0.527 | 0.992
add-code Add-code add-code add-code add-code
& &
SUM ,C=1.0 0.495 . 0.988 | 0545 : 0990 | 0.544 @ 0.990 [ 0543 : 0.990 | 0.542 | 0.991
2 ,C=1.0| 0503 0.988 0.555 | 0.991
100* ,C=1.0 0.526 { 0.990 [ 0556 i 0.991 | 0553 { 0.991 [ 0557 i 0.991 | 0.552 | 0.991
2 ,C=1.0 0.560 | 0.991
,C=1.1 0.560 @ 0.992
,C=1.0 0.528 | 0.991 [ 0561 | 0992 | 0559 | 0.991 [ 0561 | 0.992 | 0.558 | 0.991
,C=0.9 0.561 = 0.992 0.562 = 0.992
,C=0.8 0.559 | 0.992
50* ,C=0.5 0.551 = 0.991
2 ,C=1.1 0.563 | 0.991
2 ,C=1.0 0.560 @ 0.992 0.563 = 0.991
2 ,C=0.9 0.561 | 0.991
2 ,C=0.5 0.555 = 0.990
30% ,C=1.0 0.532 = 0.990 [ 0560 i 0.992 | 0.557 @ 0.991 [ 0563 i 0.991 | 0.559 | 0.990
2 ,C=1.0 0.561 | 0.991
,C=1.0 0.564 | 0.990 [ 0561 | 0.990 | 0.567 | 0.990 | 0.562 | 0.990
20% | 2 ,C=1.0 0.566 | 0.986
2 ,C=0.5 0.558 | 0.986
10* ,C=1.0 0.564 | 0.989 [ 0560 i 0.989 | 0.566 | 0.989
* 10, 20, 30, 50, 100, SVM
1)
SVM
SVM
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sn

se

ce=-Y pilogp; (p;:
i

pi=0 pilogp; =0

ce=-» pilogp;/d; (d;:

[1983]

n
- pilogp;
cel = i=1 = ce g:i|ogi’ n:
11 1 logn+¢
+e

ex

36

sel

Appel & Hellerman



SVM
SVM
ov
ov-ex
SVM
SVM
SVM

41.7% 47.6%

98.5%
98.3%
10 SVM light SVM light

R

2004 8

SVM
ov-ex
SVM
SVM
SVM
10
200
52.4%
98.0%
SVM add-code
SVM
SVM light R

37



2004

8

SVM
add-code sn ov
100 C=0.3
62.6% 98.3%
add-code
61.9% 98.6%
9.5 add-code
se ov
200 C=0.3 62.0% 98.5%
0.1
add-code
sel
ex 100 C=1.0
55.9% 98.7%
C 03
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2601
0.417 0.985 0.476 0.980 0.524 0.983
add-code add-code add-code
sn 0586 0.980 I
EXx Se 0.578 0.977
C=03 Sel 0.540 0.986 0.581 0.986
200* ' Sn 0.599 0.981 0.619 0.985
Ov Se 0.599 0.981 0.622 0.982 0.620 0.985
Sel 0.615 0.984
Sn 0.528 0.979 0.573 0.977 0.575 0.981
Ex Se 0.569 0.980 0.571 0.984
Sel 0.516 0.985 0.552 0.985 0.559 0.987
Sn 0.577 0.983
,C=1.0 ov-exX | Se 0.581 0.982
Sel 0.569 0.981
Sn 0.591 0.982
Ov Se 0.591 0.982
Sel 0.592 0.981
Sn 0.562 0.981
Ex Se 0.558 0.981
Sel 0.552 0.985
Sn 0.576 0.981
,C=0.3 ov-ex | Se
Sel 0.552 0.983
Sn 0.596 0.985
Ov se
sel 0.596 0.984
100* sn 0.612 0.982
Ex se
sel
sn 0.606 0.985
,C=1.0 | ov-ex | se
sel
sn 0.624 0.982
Ov se
sel
sn 0.576 0.978 0.606 0.977 0.612 0.979
Ex se 0.603 0.982
sel 0.570 0.987
sn 0.605 0.981 0.606 0.983
,C=0.3 | ov-ex i se 0.602 0.982
sel 0.569 0.984
sn 0.626 0.983 0.619 0.986
Ov se 0.618 0.986
sel 0.612 0.986
sn 0.596 0.983
ex se 0.594 0.983
50 . C=023 sel 0.564 0.986
sn 0.619 0.984
ov se 0.619 0.985
sel 0.616 0.984
50, 100, 200, SVM
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2)
SVM
SVM
SVM
SVM =1.0
41.5%
38.7%
40.9%
98.1% 98.6% -
SVM
add-code =0.9
42.5% 98.6%
1.6
SVM
SVM

40
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19079
0.376 | 0.987 | 0.387 | 0.986 | 0.409 | 0.986
add-code add-code add-code add-code add-code
& &

,C=1.5 0.426 | 0.985
,C=1.1 0425 | 0.985
,C=1.0 0.405 : 0.982 | 0.417 : 0.985 | 0.423 : 0.985 | 0.418 : 0.985 [ 0.425 : 0.985
SUM ,C=0.9 0.404 | 0982 | 0.416 | 0.984 | 0.424 | 0985 | 0.418 | 0.985 [ 0.425 | 0.986
, C=0.8 0.426 | 0.985
, C=0.5 0423 | 0.985
,C=1.0 0417 | 0981 | 0426 | 0.984 | 0430 { 0984 | 0.430 | 0.983 | 0.435 | 0.983
,C=0.5 0434 | 0.983
,C=1.0 ex sn 0.425 | 0.985
500* ,C=1.0 ex sn 0.435 | 0.983
sn 0.425 : 0.985
ex se 0.407 | 0981 | 0.419 | 0.985 | 0.426 | 0.985 0427 | 0.985
sel 0.427 | 0.985
sn 0.427 | 0.984
200* ,C=1.0 ov-ex | se 0.429 | 0.984
sel 0.427 | 0.982
sn 0.431 | 0.984
| ov | se 0431 | 0.984
sel 0.431 | 0.983
sn 0.427 | 0.985
ex se 0413 | 0981 | 0.423 | 0.984 | 0.428 | 0.985 0.430 | 0.985
sel 0424 © 0983 | 0.429 | 0.984 0430 | 0.984
sn 0.427 | 0.984
,C=1.0 ov-ex se 0.429 | 0.985
100* sel 0.428 | 0.982
sn 0433 | 0.984
ov se 0.433 | 0.984
sel 0433 i 0.983
,C=1.0 ex sn 0.435 ; 0.982
sn 0.425 | 0.984
ex se 0.407 | 0981 | 0422 @ 00983 | 0428 @ 0.984 0430 | 0.984
sel 0.428 i 0.984
sn 0423 | 0.983
50 ,C=1.0 ov-ex | se 0.428 : 0.984
sel 0.427 | 0.982
sn 0.435 : 0.984
ov-ex se 0.436 | 0.984
sel 0.434 i 0.983

* 50, 100, 200, 300, 500, SVM
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SVM
1)
SVM
SVM
58.9% 66.3% SVM 72.1%
13.2 5.8 SVM
99.3% 99.4%
20
2)
SVM
61.1%
63.0% SVM 64.3% 3.2
1.3 99.4%
SVM
SVM
SVM
SVM
SVM
add-code
SVM

42
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0.917 | 0.999
1556 | 0.824 | 0.999
0.803 | 1.000

0.731 | 1.000
108 | 0.667 | 0.986
0.574 | 1.000

0.509 | 0.994
0.579 | 0.993
0.621 | 0.993
SVM add-code 0.676 | 0.997

966

0.417 | 0.985
0.476 | 0.980
2601 | 0.524 | 0.983
SVM

add-code 0.619 | 0.986

0.589 | 0.994
5231 | 0.663 | 0.992
= 0.721 | 0.993

0.842 | 0.999
1556 | 0.757 | 0.999
0.740 | 1.000

0.639 | 1.000
108 | 0.565 | 0.984
0.500 | 1.000

0.447 | 0.995
0.494 | 0.994
0.524 | 0.994
SVM add-code 0.568 | 0.996

966

0.328 | 0.988
0.373 | 0.981
2601 | 0.410 | 0.984
SVM

add-code 0.473 | 0.989

0.509 | 0.995
5231 | 0.564 | 0.993
SVM 0.604 | 0.995
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20968

0.936
0.912
0.899

0.996
0.996
0.996

884

0.825
0.761
0.714

0.989
0.990
0.990

SVM
& add-code

10153

0.471
0.593
0.601

0.633

0.981
0.981
0.980

0.983

SVM

& add-code

19079

0.495
0.506
0.542
0.564

0.972
0.970
0.970
0.970

SVM

51084

0.694
0.721
0.735

0.986
0.986
0.986

20968

0.878
0.856
0.845

0.998
0.998
0.999

884

0.688
0.637
0.596

0.998
0.998
1.000

add-code

SVM &

10153

0.415
0.521
0.527

0.562

0.992
0.991
0.992

0.992

SVM

& add-code

19079

0.376
0.387
0.409
0.425

0.987
0.986
0.986
0.986

SVM

51084

0.611
0.630
0.643

0.994
0.994
0.994
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[1998] Support Vector Machine
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[2004]
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[1995]
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[2000]
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Lyberg & Dean [1992] Lyberg & Dean [1992]

Lyberg & Dean

CAPI/CATI

*

E-mail: research@nstac.go.jp
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OCR 1990
1990
CAPI/CATI
CAPI/CATI

Lyberg & Dean [1992]
1996

11

automated coding

automated coding of industrial classification

12

AIOCS
Appel & Hellerman [1983]
1967
1990
OCR Hellerman AIOCS Automated
Industry and Occupation Coding System Scopp, Haley, &
Dalzell [2001] 2000
Hellerman ACTR
1990
(1 (2) 2000
11 &  [1996] [2000]
13
[2003]

12 ”Automated coding”

”Automated Classifier”
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1) Hellerman

Hellerman

Appel & Hellerman [1983]

For whom did this person work: ( )
POST

What kind of business or industry was it: ( )
NEWSPAPER PUBLISHER

Is it mainly (MFG, WHSLE, RETAIL, OTHER): ( )
OTHER

What kind of work was this person doing: ( )
SALES PERSON
What was this person’s most important duties: ( )

SELLS ADVERTISING

Was this person an employee for private company, Government employee,

self-employed or working without pay: ( )
PRIVATE

A

48




77a” ”and"

“manufacturing”

”wholesale”

7200

Appel & Hellerman [1983]

49

2004

8
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Gillman & Appel [1994] 1990
6%

If-then-else
“School” ”"Hospital”
If-then-else

“Teacher”

50



2004 8

M

2. Hy

S=M3m=l___ 100+ Bonus
A A

a the

LS P iM= L
et

Chen, Creecy & Appel [1993]
Gillman & Appel [1994]

If-then-else
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For whom did this person work: ( )
PRIVATE FAMILY

What kind of business or industry was it: ( )
PRIVATE HOME

Is it mainly (MFG, WHSLE, RETAIL, OTHER): ( )
OTHER

What kind of work was this person doing: ( )
BABY SITTER

What was this person’s most important duties: ( )

CARE OF CHILDREN

Was this person an employee for private company, Government employee,

self-employed or working without pay: ( )
PRIVATE

Private PRIV 13 1 2
Family FAMIL 42 3 3
Private PRIV 13 1 2
Home HOM 3 1 2
Babysitter BABYSIT 32 3 15
Care CAR 3 1 1
Of

Children CHILDR 49 2 4

”Other” “
"Family” ”Babysitter”
“Private”

52
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If-then-else ”761 Private Households”
77HOM”
77PRIV” ”HOM”

Aged Remodel Elderl

Convalesc Old Improvem

Homel Tour Nurs

Med Build Retard

"BABYSIT”
"Babysitter, industry 761" ( 406) ”Babysitter, except industry 761" (
468”) 761
M=A=A+1
M
15 Y H, =15 1500
i-1
3000
M
2 Hm
3 i 15
=M®—=——x100=1e ¢100=1500
r 7\ 1lel
3000 ”406 Child
Care Workers, Private Households”
”"CHILDR”
2) 2000
2000

Gillman [2000] 2000
2000
A)

Gillman & Appel [1994]
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MBR (Memory Based Reasoning

) Thinking Machines Creecy et al. [1992] Hellerman
MBR
k-Nearest
Neighbor k-NN k
Vasconcelos & Turpeinen [1997]
MBR
AIOCS
MBR
MBR
Thinking Machines
Gillman [2000]
MBR
20 5
1 5

Inference Group

Precision Data

1996

Precision Data Keogh [1998]

INSEE
1993 SICORE bigram

National Institute for Occupational Safety and Health NIOSH)

NIOSH The
National Center for Health Statistics: NCHS SOIC (The Standard
Occupation and Industry Coder) HGO
1998 Marsh & Layne [2001]

54



Statistics Canada

2004

ACTR ACTR ( )AIOCS
Hellerman
Wise Enterprises
Dataware Engineering MBR
13
0.90 0.87
Gillman [2000]
Inference INSEE NIOSH Stat Can Wise
0.176 0.266 0.418 0.146 0.380 0.90
0.116 0.277 0.327 0.141 0.328 0.87
14 NIOSH NIOSH
NIOSH Wise Enterprises
NIOSH Wise 1990
( )AIOCS NIOSH
Gillman[2000]
Wise Enterprises
NIOSH Wise
0.620 0.487 0.90
0.615 0.502 0.87

13

14
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B) 2000
AIOCS 2000
58.6% 56.0% 1990
Kirk et al. [2001]
AIOCS
Production 2000 1990
IND occ IND occ
Total
records/people 22.5 22.5 N/A N/A
through
autocoder (in
millions)
Gross
production rate | 86.4% | 80.8% | 94.0% 88.0%
(assigned a
code)
Net production
rates (gross x 5R.0% | 56.0% | 58.0% 37.0%
acceptance)
From validation
sample 94.0% | 92.3% | 90.0% 87.0%
(percent)
Gross production rate
Net production rate
Accuracy ”“From validation sample”
2000
Scopp, Haley & Dalzell [2001]
NIOSH Marsh & Layne [2001] NIOSH

=< 87% 2000

NIOSH
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ACTR

Tourigny & Moloney [1997] Wenzowski [1998]
ACTR Automated Coding by Text Retrieval 1986

ACTR
AIOCS Hellerman 1991
AIOCS ACTR
AIOCS
Direct Matching Indirect Matching Gillman
& Appel [1994], Wenzowski [1998]
CAPI/CATI
PC
AIOCS
Tourigny & Moloney [1997] ACTR Verl.06
Wenzowski [1998] Ver3 AIOCS
log( )
=1-
log( )
2x
a=
+
b=
_10x ( a+ ZbJ
3

Gillman & Appel [1994]
Gillman [2000]
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1991 ACTR
Gillman & Appel [1994]  "Place-of-Birth” ( ) “Ethnic
Origin” ( )
Gillman [2000] ACTR
Tourigny & Moloney [1997] 2001 ACTR
ACTR
2001
ACTR
VARIABLE MATCH % ERROR %
Mother Tongue 92.1 34
Place of Birth 91.6 2.0
Ethnic Origin 93.8 1.3
Major Field of Study 78.0 4.4
Industry - Company Name 31.5 8.2
Industry - Kind of Business 38.0 25.5
Industry - Linked Files 22.3 2.4
Occupation - Line 1 42.7 311
Occupation - Line 2 19.2 37.0
Matching rate = (Net production rate)
Error=1 - (Accuracy)
2001 ACTR
Macchia & Mastroluca [2004]
N-gram SICORE
Schuhl [1996] Riviera [1997] INSEE QUID
1983 QUID
SICORE (Systéme Informatique de Codage des Réponses aux Enquétes) 1993
SICORE bigram
AIOCS ACTR Hellerman
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SICORE

”Of”

(trigram) 4

bigram

TAXI
DOCTOR
DOCTOR
FACTORY
EMPLOYEE
SURGEON
SURGEON

”and”

(quardrigram)

N-gram

DRIVER

OF
WORKER

AND

TA | XI
DO | CT | OR
DO | CT | OR
FA | CT | OR
EM | PL | OY
SU | RG | EO
SU | RG | EO

ZZE%

59
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1 (monogram) 2 (bigram)
bigram

MEDECIN
DENTIST

DR | IV | ER

ME | DE | CI | NE

WO | RK | ER

DE |NT |IS |T
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(TAXI DRIVER)

‘DO’

(DOCTOR)

2d bigram
1st word

(FACTORY WORKER)

(DOCTOR MEDECINE)

(EMPLOYEE)

(SURGEON DENTIST)

(SURGEON)

ACTR

SICORE
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Variable Survey Efficiency Accuracy
Occupation, Labor Force Survey 80% = 90%
4 digits (a) 1990 Census 66% = 00%
Occupation, Survey on living conditions 76% 95%
2 digits (a)
Occupation, Administrative source’ 82% > 95%
2 digits (b)
Place of vacation Survey on living conditions 93% 99%
Financial product Survey on households 61% Good
investments
Human activity Time used Survey 70% 90%
(during a day)
Name and address of | 1990 Census 49% = 90%
establisment
Town 1990 Census 94 to 99% 99%
N-gram
2
ATIOCS
N-gram SICORE
2001
N-gram

Haslinger [1997]

"VIENNA”

bigram {”VI”, “IE”, “EN”, “NN”, “NA”}
trigram {"VIE”, “IEN”, “ENN”, “NNA”}

S(p,q)=1000

ft(p) ~t(q))

Jteta)

t(p) t(a):

CAPI/CATI

61

bigram

trigram

p.q N-gram
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TD-IDF
Michiels & Hacking [2004]
NB

n

c=arg max P TP 1<) P(w |ci)=(Fi +0.5)/(N; +0.5V)

Ci k=1

W :

PE)= ¢

Flk . Cj Wy Ni . Cj
Vall

TF-IDF term frequency inverse document frequency

n
¢ =argmax > P(w | c; )IogDR
k

G k=l
D: Dyt wy
NN Michiels & Hacking
(2
trigram
TF-IDF
C5
Coding technique Coding rate Error rate
Yo Yo
NB 53(C3G) 28(C30G)
TFIDF 49(C30G) 28(C30G)
NN 45(C3G) 27(C30G)
TD-IDF
TF-IDF

Kang [2001]
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Coding technique

CACI
Teacher
Head

Expert system
Teacher
Head

CACI + Expert system
Teacher

Head

Coding rate

100
65

100
75

Error rate

Yo

SICORE

2001

63

AIOCS
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Jimenez et al. [2003]

2001
25
fictitious
code
1,470 988
12,293,295 -1 12,293,295 | 12,409,947 - | 12,409,947
1,555,499 500,590 2,056,090 1,501,914 398,153 1,900,067
473,596 130,932 604,527 582,593 137,813 720,406
14,322,390 631,522 | 14,953,912 | 14,494,454 535,966 | 15,030,420
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1,261,150 1,356,317
726,110 683,250
Blank cleaned text? 41,835 44,940
2,029,095 2,084,507
75 80%
50%
2,660,617 2,620,473
2,029,095 2,084,507
76.26% 79.55%
95%

14,953,912 15,030,420
14,322,390 14,494,454
95.78% 96.43%

1) ACME MICAR
Harris [1997] The National Center for Health

Statistics: NCHS
ACME Automated Classification of Medical Entities MICAR Mortality
Medical Indexing, Classification, and Retrieval
ACME ICD
International Classification of Disease ICD
WHO
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MICAR ICD
ICD
3 6
ERN Entity Reference Number ERN
ICD
MICAR 1983 1992
85% 90%
96% MICAR 0.74%
0.42% NCHS nosologist
3.5% 2%
MICAR
Crialesi, R., Frova, L. and Marchetti, S. [1998] 1995
MICAR-ACME
MICAR-ACME 80%
1994
90%
2) MIKADO
Johansson [1997]
ICD ACME
ICD 1993
AKK 1994 MIKADO Multlpel Kodning Av D6dsOrsaker MICAR
MIKADO
ICD
MICAR
40%
90% 65%
7.2% MIKADO
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3.1% 0.7% 1.5%
0.3%
1993 MIKADO

100%

Lyberg & Dean [1992]

CAPI/CATI
CAPI/CATI
CAPI/CATI
Gillman & Appel [1994]
CASES
CAPI/CATI
CAPI/CATI
CAPI/CATI
CAPI/CATI Blaise
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1) Blaise Trigram-Coding
Blaise Version 2.5 trigram coding (International BLAISE User Group
[1993] )

”Stoke-on-Trent”
”stroke trent”

”stroke trent” ”Stoke-on-Trent”

“oke” ”Stoke-on-Trent”
”Str” ”Stoke-on-Trent”
Stoke-on-trent, Stafford 441
Stoke-upon-trent, Stafford 441
Stoke trister, somerset 375
Stradbroke, Suffolk 222
Roke, Oxfordshire 142
Begbroke, Oxfordshire 139
Ladbroke, Warwickshire 452
New bolingbroke, Lincolnshire 514
Old Bolingbroke, Lincolnshire 515
Pembroke, Dyfed 772

2) Trigram-Coding
Roessingh & Bethlehem [1997] BLAISE

trigram-coding

trigram-coding
trigram-coding
Hardarson [1997]

trigram-coding trigram-coding
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90% hit rate Acceptance rate

8%

5digits 4digits 2digits

Interactive coding

1996

Interactive coding Manual coding

5 digits 4 digits 2 digits 5 digits 4 digits 2 digits
Acceptable 196 197 205 217 220 227
Unacceptable 10 9 5 5 5 2
Insufficient information 7 7 3 0 0 0
Not coded 18 18 18 9 6 2
Total number of cases 231 231 231 231 23 231
Hit rate’ 92.2 92.2 92.2 96.1 97.4 99.1
Acceptance rate? 95.1 95.6 97.6 97.7 97.8 99.1
Success rate® 87.7 88.2 90.0 93.9 95.2 98.3

' The number of assigned codes over the total number of cases
2 The number of accepted codes over the number of assigned codes
* Hit rate times acceptance rate

1996 11
ISAT-95 4 digits ISAT-95 2 digits
Inexperienced Experienced
Total Total interviewers interviewers
Hit rate 92.5 92.5 93.8 90.5
Acceptance rate 88.7 92.7 91.6 94.3
Success rate 82.0 85.7 85.9 85.3
Number of cases 610 610 357 253
3)
Michiels &
Hacking [2004]
15 1992 CAPI
PC CAPI
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““Carpenter””

““Carpenter at shipyard””

Carpenter: P(codel|Carpenter)=0.60 P(code2|Carpenter)=0.20
At: P(codel4|At)=0.02 P(code2]At)=0.01 P(codell]At)=0.01
Shipyard: P(code2|Shipyard)=0.50 P(code4|Shipyard)=0.35

Carpenter+At+Shipyard: Weight(code2)=0.71 Weight(codel)=0.60

100

100

100

education name

415 2,137 966
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100 57%
Attribute First phase: Second phase:
September 2003 January 2004
Y% Yo
Number of respondents 699 100 11501 100
respondents age: 14 years or older 564 81 9128 79
respondents with a job 304 52 5726 50
Number of businesses to be coded 383 100 5978 100
coded with search engine 315 2 4653 78
coded with hierarchical question 49 13 947 16
not coded 19 5 378 6
Number of occupations to be coded 364 100 5726 100
coded with search engine 289 79 4299 75
not coded 75 21 1427 25
Number of (current) educations to be coded 107 100 1650 100
coded with search engine 88 82 1235 75
not coded 19 18 415 25
Number of completed educations to be coded 1199 100 19127 100
coded with search engine 989 83 15569 81
not coded 210 17 3558 19
Error rate economic activity of businesses <12 7
Error rate occupations <10 -
Error rate educations <13 -
2004 1
+26 3 +1
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Questionnaire Interview length (old) Interview length CACI
Labour force survey 2003 Labour force survey January-March 2004
January February March
Business 72 sec 53 sec 48 sec 49 sec
Occupation 36 sec 49 sec 46 sec 47 sec
Education 177 sec 209 sec 196 sec 190 sec
Total 285 sec 311 sec 290 sec 286 sec

1)
[1998 2002]

Fillmore

JGSS Japanese General Social Survey

http://www.kuis.kyoto-u.ac.jp/isle/le4-lang/lang.html

[1998]
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522

599
JGSS
90 95% =<
85% 60 70%
200
[2002]
2)
& [2004]
SVM
20%
JGSS 2002
SVM 10
74.7% 2000 2001
66%
add-code
76.9% 73.1%

73

70 75%

20

Cross Validation

SVM

71.9%
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Lyberg and Dean [1992]

Lyberg & Dean [1992]

Michiels & Hacking [2004]
i CAPI/CATI

&  [2004]
Michiels & Hacking [2004]

74

Hellerman

Jimenez et al. [2003]



2004 8

Appel, M.V. and Hellerman, E. [1983]. Census Bureau experience with automated
industry and occupation coding, 1983 Proceedings of the American Statistical
Association, Survey Research Methods Section.

Chen, B., Creecy, R.H. and Appel, M.V. [1993]. Error control of automated industry and
occupation coding, Journal of Official Statistics, Vol. 9, No. 4, pp. 729-745.

Creecy, R.H., Masand, B.M., Smith, S.J., and Waltz, D.L. [1992]. Trading MIPS and
memory for knowledge engineering, Communications of the ACM, Vol. 35, No. 8,
pp. 48-64.

Crialesi, R., Frova, L. and Marchetti, S. [1998]. The impact on mortality related
procedures and data of introducing automated cause codingin Italy, paper
presented for NTTS 98, Eurostat.

Dumiéié¢, S. [1997]. Automated coding in the 91 census in Croatia, Statistical Data
FEditing, Vol.2, United Nations, pp. 209-216.

Evers, T. [2000]. Progress Report, 14th International Roundtable on Business Survey
Frames, 2000.

Gillman, D. and Appel, M.V. [1994]. Automated coding research at the Census Bureau,
SED Research Report RR 94/04, 10/5/94.

Gillman, D. [2000]. Developing an industry and occupation autocoder for the 2000
census, 2000 Proceedings of the American Statistical Association Annual Meeting,
Governemnt Statistics Section.

Hardarson, O.S. [1997]. Interactive coding of economic activity using trigram search in
BLAISE III, Individual Paper, IBUC 4t Annual International Blaise Users
Conference, 1997.

Harris, K.W. [1997]. Evaluation of an automated multiple cause of death coding system,
Working Paper No. 23, UN/ECE Work Session on Statistical Data Editing 1997.

Haslinger, A. [1997]. Automatic coding and text processing using N-grams, Statistical
Data Editing, Vol.2, United Nations, pp. 199-209.

International BLAISE User Group [1993]. Newsletter No. 2, 1993.

Jimenez, F. H., Serra, F. F., Alvarez, A. A. and Gaviria, A. P. [2003]. Treatment of the
economic activity and the occupation in the census of population: Spanish
experience, Working Paper No. 8, UN/ECE Work Session on Statistical Data
Editing, Madrid, 2003.

Kalpié¢,D. [1994]. Automated coding of census data, Journal of Official Statistics, Vol. 10,
No. 4, pp. 449-463.

Kang, Y.G. [2001]. AIOC system, Proceedings of the 634 ISI Session, Seoul, Korea

75



2004 8

Keogh, G. [1998]. Automatically coding occupation descriptions from the 1996 census of
population of Ireland, paper presented for NTTS ‘98, Eurostat.

Kirk, M., Buckles, E., Mims, W., Appel, M.V. and Johnson, P. [2001]. Preliminary results
from the census 2000, industry and occupation coding, 2001 Proceedings of the
American Statistical Association Annual Meeting, Governemnt Statistics Section
[CD-ROM].

Johansson, L.A. [1997]. Automatic coding of diagnosis expressions, Statistical Data
FEditing, Vol.2, United Nations, pp. 216-221.

Lyberg, L. and Dean, P. [1992]. Automated coding of survey responses: An international
review, B & D report 1992:2, Green series, Statistics Sweden.

Macchia, S. and Angelis, R.D. [1998]. Applying automated coding to the pilot survey of
next population census: Challenge, paper presented for NTTS ‘98, Eurostat.

Macchia, S. and D’Orazio, M. [2001]. A system to monitor the quality of automated
coding of textual answers to open questions, Research in Official Statistics,
Vol.4-2.

Macchia, S. and Mastroluca, S. [2004]. The automatic coding process in the 2001 Italian
general population census: efficacy and quality, conference paper for European
Conference on Quality and Methodology in Official Statistics, Mainz, Germany,
24-26 May 2004 [CD-ROM].

Marsh, S.M. and Layne, L.A. [2001]. Fatal injuries to civilian workers in the United
States, 1980-1995, DHHS(NIOSH) Publication No. 2001-129.

Michiels, J. and Hacking, W. [2004]. Compute assisted coding by interviewers,
conference paper for European Conference on Quality and Methodology in Official
Statistics, Mainz, Germany, 24-26 May 2004 [CD-ROM].

Riviéra,P. [1997]. SICORE — general automatic coding system, Statistical Data Editing,
Vol.2, United Nations, pp. 222-231.

Schuhl, P. [1996]. SICORE, The INSEE automatic coding system, 7996 Annual
Research Conference Proceedings.

Scopp, T., Haley, K., and Dalzell, D. [2001]. A preliminary look at the effects of optical
character recognition (OCR) and keying on the quality of industry and occupation
coding in census 2000, 2001 Proceedings of the American Statistical Association
Annual Meeting, Governemnt Statistics Section [CD-ROM].

Roessingh, M. and Bethlehem, J. [1997]. Trigram-coding in the family expenditure
survey in Statistics Netherlands, Statistical Data Fditing, Vol.2, United Nations,
pp. 180-186.

Tourigny, J.Y. and Moloney, J. [1997]. The 1991 Canadian census of population
experience with automated coding, Statistical Data Editing, Vol.2, United Nations,
pp. 186-198.

Vasconcelos, N. and Turpeinen, M. [1997]. Case studies in memory-based reasoning and
learning, Attp-//web.media.mit.edu/~mtu/mab/nuno/

76



2004 8

Wenzowski, M.J. [1998]. Advances in automated and computer assisted coding software
at Statistics Canada, Individual Paper, IBUC 5th Annual International Blaise
Users Conference, 1998.

[1998]
FI51-12 NL127-12 pp. 87-94

[2002]
NL147-8 pp. 47-53

[2004]
NL159-9 pp.53-60

[1996]
54 pp.87-136

[2003]
13 1

[2000]
59 pp. 61-97

77



