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Cost sensitive approximate attribute reduction for specific classes

HU Jun'?, HUANG Xiaohan'?

(1. Chongging Key Laboratory of Computational Intelligence, Chongqing University of Posts and Telecommunications, Chongqing
400065, China; 2. School of Computer Science and Technology, Chonggqing University of Posts and Telecommunications, Chongqing
400065, China)

Abstract: Class-specific attribute reduction refers to reducing attributes that are provided specifically for a given de-
cision class. Existing class-specific attribute reduction methods are often too strict, which limits their applicability in
certain scenarios. For noisy data, this paper proposes a cost-sensitive approximate attribute reduction method tailored for
specific classes. First, the method combines information from the positive and boundary regions to define the relative
uncertainty for a specific class. Then, attribute importance is calculated using relative uncertainty and test cost, allowing
for attribute selection based on importance and avoiding the inclusion of redundant attributes by relaxing the relative un-
certainty. Finally, the study introduces a cost-sensitive approximate heuristic attribute reduction for specific classes. Ex-
perimental results show that the proposed method can maintain or even improve the reduction quality while achieving a

more streamlined reduction compared to other methods, with a relatively lower test cost for the reduction set.
Keywords: rough set; uncertain Information; specific class; relative uncertainty; attribute importance; test-cost-sensit-
ive; approximate attribute reduction; heuristic algorithm
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Table 2 The classification accuracy of reduct obtained by four algorithms under two kinds of distribution

Ktde RAW CSB2CSR UNC-CSR MI-CSR RUNC-CSCAR
51 IER
Cardio(1) 0.958 0 0.958 1 0.956 9 0.957 5 0.960 1 0.957 6
Cardio(2) 0.644 4 0.6337 0.628 3 0.637 6 0.649 8 0.653 1
Cardio(3) 0.708 2 0.664 5 0.6899 0.696 1 0.669 5 0.698 4
Credit(1) 0.923 1 0.923 1 0.923 1 0.923 1 0.923 5 0.924 4
Credit(2) 03108 03108 03108 0.310 8 0.308 3 03108
Turkiye(1) 0.717 4 0.719 1 0.723 4 0.729 6 0.808 3 0.839 7
Turkiye(2) 0.196 7 0.197 1 0.202 8 0.193 8 0.203 4 0.1549
Turkiye(3) 02779 0.289 5 0.286 1 0.280 3 0.266 2 02707
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Kinde RAW CSB2CSR UNC-CSR MI-CSR RUNC-CSCAR
510 IERSIR
CcMC(1) 0.810 1 0.810 1 0.810 1 0.810 1 0.810 1 0.810 1
CMC(2) 02333 0.2333 02333 02333 02474 02333
CMC(3) 0.1527 0.1527 0.1527 0.1527 0.154 2 0.133 8
Biodeg(1) 0.7917 0.765 5 0.7832 0.7850 0.795 0 0.773 9
Biodeg(2) 0.856 0 0.783 3 0.808 6 0.8557 0.804 9 0.823 4
Flare(1) 0.8125 0.8143 0.805 9 0.8228 0.765 0 0.804 8
Flare(2) 05103 0.450 6 0.5169 04895 0.420 6 0.416 3
Flare(3) 04318 0.465 9 0.456 5 0.462 3 0.486 9 04795
Flare(4) 0.809 7 0.8189 0.8176 0.814 4 0.829 6 0.8233
Flare(5) 0.636'5 0.6302 0.6333 0.629 6 0.637 4 0.642 2
Flare(6) 0.573 8 0.529 4 0.563 1 0.563 7 0.5777 0.556 3
Optical(1) 0.665 4 0.660 9 0.626 6 0.663 2 0.591 4 0.595 1
Optical(2) 0.574 6 0.563 4 0.5543 05726 0.587 4 0.596 5
Optical(3) 0.558 1 0.5543 0.546 3 0.5518 0.5127 0.559 7
Optical(4) 0.557 1 0.524 8 05333 0.550 0 0.5677 0.4756
Optical(5) 05321 0.5540 0.573 7 0.603 2 0.5545 05143
Optical(6) 0.563 1 0.5275 05180 0.558 4 0.453 7 0.6129
Optical(7) 0.598 9 0.586 9 0.526 1 0.606 2 0.618 2 0.613 3
Optical(8) 05713 0.580 3 0.564 4 0.610 6 0.564 7 0.530 4
Optical(9) 0.441 6 0.445 1 0.444 6 04479 0.4575 0.4727
Optical(10) 0.508 2 0.537 4 0.485 0 0.536 4 0.547 3 04223
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Table 3 Number of attributes in reduct obtained by four algorithms under two kinds of distribution
e/ S RAW CSB2CSR UNC-CSR MI-CSR RUNC-CSCAR
S P il EAS AR
Cardio(1) 21 17 17 17 16 16
Cardio(2) 21 18 19 17 17 16
Cardio(3) 21 15 17 16 16 16
Credit(1) 23 23 23 23 21 21
Credit(2) 23 23 23 23 20 20
Turkiye(1) 31 15 15 14 9 9
Turkiye(2) 31 16 16 14 13 13
Turkiye(3) 31 16 16 15 13 14
CMC(1) 9 9 9 9
CMC(2) 9 8 9
CMC(3) 9 9 8 8
Biodeg(1) 41 15 14 12 13 14
Biodeg(2) 41 15 14 13 13 13
Flare(1) 12 9 10 8 6 6
Flare(2) 12 8 10 9 7 7
Flare(3) 12 10 10 10
Flare(4) 12 10 10 10 10 10
Flare(5) 12 9 11 9 9 9
Flare(6) 12 1 10 9 6 6
Optical(1) 64 21 15 14 10 10
Optical(2) 64 21 14 15 12 12
Optical(3) 64 21 14 14 14 14
Optical(4) 64 21 17 14 13 11
Optical(5) 64 18 17 12 14 13
Optical(6) 64 20 17 13 13 12
Optical(7) 64 18 13 11 11 10
Optical(8) 64 21 15 14 11 12
Optical(9) 64 20 16 14 12 13
Optical(10) 64 21 17 14 11 10

a4 MR R AR B LA R R E D

P40 2 PO A T AN RE T AR B 1 R S
2y 11 A . AWEFE T $E A9 RUNC-
CSCAR B3 A Fb F HoAh B8 vk 78 4 K o D ok 8
HIARARAS T /NI o Xl T A 3 A
BRIV AR A P e B R AR I B H by
Y, T 2 B — M S M B R A N T bR v, T
FLX 3 F B3 Fr 3R A5 114 i P 240 1 B RS 4 T A

WFFE T3 15 T AT (0 A 2 Ty SRR EE R . AR
I8 BB bl fE A B AR s 1k 24 T SR RE RE S
PR A5 24 TR A B, SCRE S ] i LA IR A A
Hr, B DACH 5T B R P B PR R, B
T I ARL RS 1 24 15 A S AELIRE S 1 TU AR R A Y
A BT AR G T Ho Al 3 B3k e 24 i 1% 2 BN 3K
AN BAR B 201
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Table 4 Cost of reduct obtained by four algorithms under two kinds of distribution

RAW CSB2CSR UNC-CSR MI-CSR RUNC-CSCAR RAW CSB2CSR UNC-CSR MI-CSR RUNC-CSCAR
Cardio(1) 684 561 516 559 468 538 435 429 436 400
Cardio(2) 684 583 588 543 500 538 463 463 439 409
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SRS RAW CSB2CSR UNC-CSR MI-CSR RUNC-CSCAR RAW CSB2CSR UNC-CSR MI-CSR RUNC-CSCAR
Cardio(3) 684 467 500 495 454 538 379 467 413 410
Credit(1) 729 729 729 729 632 577 577 577 577 527
Credit(2) 729 729 729 729 591 577 577 577 577 494
Turkiye(1) 722 310 242 319 79 769 371 348 372 193
Turkiye(2) 722 341 256 314 147 769 404 372 355 276
Turkiye(3) 722 341 278 345 208 769 404 376 374 332
CMC(1) 286 286 286 286 286 224 224 224 224 224
CMC(2) 286 286 286 286 254 224 224 224 224 224
CMC(3) 286 286 286 286 254 224 224 224 224 200
Biodeg(1) 1067 359 363 297 211 1044 380 349 299 345
Biodeg(2) 1067 359 384 283 204 1044 380 355 321 315
Flare(1) 396 314 343 272 202 320 242 271 219 169
Flare(2) 396 275 343 314 228 320 211 271 242 175
Flare(3) 396 343 343 343 292 320 271 271 271 241
Flare(4) 396 343 343 343 343 320 271 271 271 271
Flare(5) 396 314 355 314 314 320 242 296 242 242
Flare(6) 396 49 343 314 197 320 26 271 242 153
Optical(1) 1649 433 277 300 73 1604 549 381 358 191
Optical(2) 1649 433 331 332 156 1604 549 346 370 264
Optical(3) 1649 433 274 390 198 1604 549 376 345 326
Optical(4) 1649 433 474 325 172 1604 549 424 333 230
Optical(5) 1649 335 367 243 151 1604 473 434 293 300
Optical(6) 1649 400 437 305 136 1604 523 415 326 260
Optical(7) 1649 335 329 284 128 1604 473 368 241 237
Optical(8) 1649 433 350 412 105 1604 549 369 383 273
Optical(9) 1649 400 335 283 127 1604 523 419 353 289
Optical(10) 1649 433 426 317 92 1604 549 408 363 213
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