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A IR
RAL:E2FIBEEXY GREF/IVEER. 20158MAO - 20164TELFR . +33.3%)
id #ERFR AA m | F Vi |E| EEEX B12Y B2y
1 dtisE 5,383,579 12| 448,632 | 68 161 666,053,663 665,118,441 34,806,417
20 RER 2,099,759 5| 419,952 | 42 99 8,340,377 8,328,438 945,668
40 fERER 5,102,871 11| 463,897 | 56 123 957,540 952,071 269,790
21 IRRSR 2,032,533 5| 406,507 | 36 80 3,347,226 3,339,986 268,199
7 BER 1,913,606 5| 382,721 31 73 1,676,265 1,667,108 252,093
15 #FRE 2,305,098 5| 461,020 38 81 1,097,937 1,094,206 128,434
3 &FR 1,279,814 3| 426,605 | 27 60 2,080,542 2,063,014 47,800
11 FHER 7,261,271 16 | 453,829 | 63 158 71,519 70,351 34,823
6 IR 1,122,957 3| 374,319 | 23 51 370,834 355,549 25,307
8 RBE 2,917,857 7| 416,837 | 41 87 85,603 84,548 24,511
12 FER 6,224,027 14| 444,573 | 53 117 290,453 287,948 23,873
28 RER 5,536,989 12| 461,416 | 46 100 243,856 239,134 18,498
23 EHMR 7,484,094 17 | 440,241 62 157 9,495 9,144 7,576
16 BREBE 1,648,752 4| 412,188 | 31 58 658,416 655,958 6,126
27 KBRKF 8,838,908 20 | 441,945 69 161 6,538 6,207 5,506
34 LBR 2,844,963 6| 474,161 28 57 23,101 22,634 4,867
22 FRER 3,701,181 8| 462,648 | 38 80 12,273 11,661 4,719
19 IS 835,165 2| 417,583 19 43 94,937 92,600 4,606
29 ®=RE 1,365,008 3| 455,003 19 42 31,230 29,710 4,590
33 RELR 1,922,181 5| 384,436 | 28 60 205,407 196,633 4,165
2 BEHE 1,308,649 3| 436,216 | 25 48 110,219 108,028 2,606
26 TREBKF 2,610,140 6| 435,023 33 71 6,819 6,320 1,644
13 HR#E 13,513,734 30 | 450,458 | 56 137 2,225 2,020 1,464
43 REAR 1,786,969 4| 446,742 | 29 55 47,316 46,571 1,460
9 HAR 1,974,671 5| 394,934 | 22 47 3,911 3,525 1,019
25 HER 1,413,184 3| 471,061 17 34 4,462 4,087 917
5 TKEER 1,022,839 2| 511,420 | 21 42 98,977 95,541 654
4 BHE 2,334,215 5| 466,843 | 28 56 6,502 6,028 563
10 #ER 1,973,476 5| 394,695 | 22 44 1,602 1,423 498
4 #HR)IE 9,127,323 20| 456,366 | 50 114 697 600 418
36 BER 756,063 2| 378,032 17 35 20,163 14,817 272
45 BIFR 1,104,377 3| 368,126 16 30 2,396 2,073 119
4 KPR 1,166,729 3| 388,910 17 31 3,945 3,363 106
2 RIFR 1,377,780 3| 459,260 18 27 2,481 2,305 99
18 BHE 787,099 2| 393,550 16 25 1,357 1,121 62
38 EBER 1,385,840 3| 461,947 18 29 4,955 3,919 49
35 AR 1,405,007 3| 468,336 18 30 1,383 1,208 48
30 FFLE 963,850 2| 481,925 16 25 3,109 2,110 40
39 SHMER 728,461 2| 364,231 20 34 8,881 6,741 26
37 FBIR 976,756 2| 488,378 15 24 1,223 1,013 20
32 BiRR 694,188 2| 347,094 13 20 537 396 20
47 HRER 1,434,138 3| 478,046 | 21 29 1,913 1,830 17
41 RER 833,245 2| 416,623 17 25 1,810 1,481 16
24 =ZHR 1,815,827 4| 453,957 | 22 33 321 169 13
16 ZLE 1,066,883 3| 355,628 12 19 68 29 11
17 ANIE 1,154,343 3| 384,781 17 25 264 24 4
31 BHR 573,648 1| 573,648 10 11 1 1 1

22
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FRA2: 0- 1 EHETH CREBT/INEERX, 2005RMBEAD - 2006/TESR. +33.3%)

id #EAFR A8 m F13 14 0-1 £ EE FEEIE
11 BHER 7,053,689 15 470,246 67 2,010 779 1,231
23 EHMER 7,254,432 15 483,629 64 1,920 849 1,071
27 KBRKF 8,817,010 17 518,648 63 2,142 1,276 866
40 fEER 5,049,126 11 459,011 59 1,298 545 753
14 #RJIIE 8,790,900 17 517,112 51 1,734 991 743
13 FIR#E 12,570,904 21 598,614 56 2,352 1,653 699
12 FER 6,056,159 12 504,680 51 1,224 696 528
28 EER 5,590,381 12 465,865 46 1,104 636 468
8 IR 2,975,023 7 425,003 41 574 135 439
22 FERER 3,792,457 8 474,057 38 608 285 323
20 RER 2,196,012 5 439,202 42 420 124 296
26 TREBKF 2,647,523 6 441,254 31 372 110 262
21 IRRSR 2,107,293 5 421,459 36 360 101 259
34 LBER 2,876,762 7 410,966 28 392 193 199
4 BHE 2,359,991 6 393,332 28 336 148 188
7 BER 2,091,223 5 418,245 30 300 115 185
146 BRBEE 1,753,144 3 584,381 34 204 55 149
3 &FR 1,385,037 4 346,259 26 208 72 136
10 #ER 2,024,044 5 404,809 26 260 125 135
9 MHARR 2,016,452 5 403,290 25 250 115 135
33 RILER 1,957,056 4 489,264 27 216 88 128
43 REAR 1,842,140 4 460,535 27 216 88 128
15 #RE 2,431,396 5 486,279 31 310 191 119
6 WEE 1,216,116 3 405,372 23 138 30 108
1 dusiE 5,627,424 12 468,952 25 600 500 100
47 HRR 1,360,830 4 340,208 21 168 72 96
19 IIRE 884,531 3 294,844 20 120 25 95
25 HER 1,380,343 4 345,086 20 160 66 94
29 =RE 1,421,367 4 355,342 19 152 59 93
24 =ZER 1,867,166 5 373,433 22 220 129 91
2 BEHRE 1,436,628 4 359,157 25 200 118 82
5 AR 1,145,471 3 381,824 21 126 53 73
15 FiFR 1,152,993 3 384,331 20 120 52 68
3% ILAR 1,492,575 4 373,144 19 152 97 55
39 =R 796,211 3 265,404 20 120 65 55
38 FRER 1,467,824 3 489,275 18 108 54 54
36 HER 809,974 3 269,991 17 102 48 54
2 RIBR 1,478,630 4 369,658 18 144 95 49
4 KPR 1,209,587 3 403,196 17 102 54 48
18 BHE 821,589 3 273,863 16 96 49 47
30 FMIRLE 1,036,061 3 345,354 16 96 51 45
32 BiRR 742,135 2 371,068 15 60 18 42
17 ANIE 1,173,994 3 391,331 17 102 86 16
41 KRR 866,402 3 288,801 19 114 103 11
31 BRR 606,947 2 303,474 10 40 29 11
16 ZLE 1,111,602 3 370,534 12 72 67 5
37 FBIR 1,012,261 3 337,420 15 90 90 0
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RA3:7IOY X step 3 RIEEIFERE CREEFR/IMEZERX, 2015R|HEAD - 20161TESR)

id #PEFER A0 m u’, % d* r* X Y LX/Y+1
2 EHRE 1,308,649 3| 436,392 435,894 498 1.001 321 876 1
3 AFE 1,279,814 3| 426,737 426,504 233 1.001 100 1,831 1
5 KEHE 1,022,839 2| 511,533 511,306 227 1.000 112 2,253 1
6 ke 1,122,957 3| 374,346 374,288 58 1.000 30 6,454 1
19 LEEe 835,165 2| 417,615 417,550 65 1.000 31 6,424 1
20 REE 2,099,759 5| 420,179 419,852 327 1.001 99 1,284 1
29 RRE 1,365,008 3| 455,063 454,972 91 1.000 30 5,000 1
36 EEE 756,063 2| 378,073 377,990 83 1.000 40 4,555 1
39 BHE 728,461 2| 364,425 364,036 389 1.001 193 936 1
7 BEER 1,913,606 5| 383,297 382,157 1,140 1.003 563 336 2
43 HERIE 1,786,969 4| 447,630 446,102 1,528 1.003 639 292 3
46 BEREE 1,648,752 4| 413,492 411,532 1,960 1.005 655 210 4
21 RS 2,032,533 5| 407,194 405,262 1,932 1.005 1,244 210 6
30 FMFLE 963,850 2| 483,069 480,781 2,288 1.005 1,143 211 6
15 #BE 2,305,098 5| 465,345 457,768 7,577 1.017 3,251 61 54
47 PR 1,434,138 3| 480,811 473,748 7,063 1.015 4,297 68 64
32 BIRE 694,188 2| 351,043 343,145 7,898 1.023 3,948 44 90
8 TWE 2,917,857 7| 421,704 412,299 9,405 1.023 4,537 44 104
25 WEE 1,413,184 3| 477,628 466,221 | 11,407 1.024 1,839 41 119
41 FBE 833,245 2| 423,546 409,699 | 13,847 1.034 6,922 30 231
4 BHE 2,334,215 5| 474,592 459,024 | 15,568 1.034 7,818 30 261
42 RIFE 1,377,780 3| 468,209 450,113 | 18,096 1.040 9,146 25 366
18 fEHE 787,099 2| 402,041 385,058 | 16,983 1.044 8,490 23 370
26 TREBKT 2,610,140 6| 454,874 427,471 | 27,403 1.064 7,552 16 473
34 LBEE 2,844,963 6| 499,419 465,004 | 34,415 1.074 9,156 14 655
23 BHE 7,484,094 17 | 467,752 427,517 | 40,235 1.094 | 12,723 11 1,157
1 duiEE 5,383,579 12| 475,710 435,326 | 40,384 1.093 | 13,305 11 1,210
10 #BE 1,973,476 5| 408,363 375,309 | 33,054 1.088 | 19,385 12 1,616
35 WWOg 1,405,007 3| 482,893 445,981 | 36,912 1.083 | 22,354 13 1,720
45 BiEE 1,104,377 3| 401,156 351,492 | 49,664 1.141 | 16,633 8 2,080
22 ERfEE 3,701,181 8| 485,587 440,541 | 45,046 1.102 | 22,106 10 2,211
40 EREE 5,102,871 11 | 521,449 446,877 | 74,572 1.167 | 17,020 6 2,837
28 EER 5,536,989 12| 535,807 428,653 | 107,154 1.250 | 32,762 5 6,553
11 BER 7,261,271 16| 578,245 430,343 | 147,902 1.344 | 23,486 3 7,829
33 RS 1,922,181 5| 477,435 352,885 | 124,550 1.353 | 31,550 3 10,517
14 #&F)IE 9,127,323 20| 516,951 401,272 | 115,679 1.288 | 55,094 4 13,774
9 HARE 1,974,671 5| 518,761 351,372 | 167,389 1.476 | 43,561 3 14,521
4 K8 1,166,729 3| 478,335 344,041 | 134,294 1.390 | 44,868 3 14,957
38 ERE 1,385,840 3| 515,092 389,825 | 125,267 1.321 | 72,121 4 18,031
27 KBRAF 8,838,908 20| 502,605 375,197 | 127,408 1.340 | 66,748 3 22,250
37 B 976,756 2| 562,001 414,755 | 147,246 1.355 | 173,622 3 24,541
17 AIE 1,154,343 3| 465,810 294,656 | 171,154 1.581 | 90,124 2 45,063
24 =HE 1,815,827 4| 594,364 361,835 | 232,529 1.643 | 92,121 2 46,061
13 FHREB 13,513,734 30 | 576,526 341,691 | 234,835 1.687 | 108,766 2 54,384

24




(B]U/N[K]YO)

Journal of Public and Private Management
Vol.5, No.6, March 2019, pp.1-24

ISSN 2189-2490

How to solve the electoral districting problem

Keisuke Hotta
Faculty of Business Administration, Bunkyo University

= khotta@shonan.bunkyo.ac.jp

Recieved : 31 January 2019
Accepted : 31 January 2019

Abstract

In order to implement the election of the constituency system, the electoral district must be
defined. It is generally a combinatorial optimization problem to construct an appropriate electoral
district based on the guidelines of the country such as constitutional law and law. In Japan, the gap
of one vote in the electoral section often becomes a problem, and in order to evaluate based on this
index, it is necessary to obtain an optimal solution that gives a limit value, not an approximate
solution. However, in some cases, it is very difficult to obtain the optimal solution for this problem.
This paper summarizes the details about the way to obtain the optimal solution established by
Nemoto and Hotta [38, 39]. In particular the method to get the solution of the minimum ratio easily

and its computational complexity analysis are indicated.

Keywords : apportionment problem, electoral redistricting problem, the maximum disparity among
values of votes in different constituencies, optimization for the minimum ratio, complex-
ity, 0-1 mixed integer programming, graph partitioning, connected component

decomposition
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