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() Centroid of the aggregated demand point (ADP)
® Original demand point (DP)
— Assignation of the DP to the ADP

Figure S1 Illustration of the source error A. Green and orange polygons represent ADP A
(customer locations) and ADP B (possible facility location), respectively. Each ADP is
composed of DPs, shown as squares, and is represented by the centroid visualized by the large
circle. (a) Usually the distance between ADP A and ADP B is measured as the shortest path
length in the underlying graph of the road network connecting two centroids (see the red
polyline leading from centroid A to the centroid B). Thus, the original DPs are not considered.
(b) Elimination of the source error A is based on considering the distance from A to B to be
the weighted sum of all shortest path lengths from all DPs represented by the centroid A to the
8

centroid B, i.e., ZdiBwi , where dj; is the shortest path length from the DP i to the
i=1

centroid B and W, is the weight assigned to the DP i (see the red polylines leading from

DPs that constitute the centroid A to the centroid B).



A Located Facility

() Centroid of the aggregated demand point (ADP)
® Original demand point (DP)

— Assignation of the DP to the ADP

Figure S2 (a) Illustration of the source error B. Often, if a facility is located in ADP, then zero
distance is considered between customers that are represented by the ADP and the possible
facility location that is represented by the centroid of ADP. (b) Elimination of the source error
B is based on considering sum of all weighted distances from all DPs represented by the

8
centroid A to the centroid A Z d,w,; ,where d,, is distance from DP i to centroid A and
i=1
w; is the weight assigned to the DP i.

A Located Facility

(U Service area of the facility

() Centroid of the aggregated demand point (ADP)

o= Original demand point (DP)

— Assignation of the DP to the ADP
Figure S3 (a) Illustration of the source error C. Usually, all DPs that are represented by an
ADP are assigned to the same facility as their centroid (illustrated by the arrows pointing to
the facility located on the right). (b) Elimination of the source error C is based on the re-
allocation of DPs to the closest facility. Used arrows indicate that one group of DPs is
assigned to the facility located on the left and the second group is assigned to the located
facility situated on the right.
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() Centroid of the aggregated demand point (ADP)
o= Original demand point (DP)

— Assignation of the DP to the ADP

Figure S4 Illustration of the source error D. (a) When problem data are aggregated, facilities
are located in the centroids of some ADP and not in DPs. Thus, locations of facilities is not
optimal regarding the original problem that consists from all DPs. (b) One possible way how
to minimize source error D is to define a service zone for each located facility as a set of DPs
that are allocated to it (in the figure indicated by the color of squares that represent DPs). For
each service zone we solve location problem while looking for the optimal position of one
facility. The optimal facility location is considered as the new facility location that is
minimizing the source error D.
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Table S1 Results of numerical experiments after applying the re-aggregation framework to
the p-median problem and the benchmark d2103. By the symbol “i. we denote the

aggregation level after accomplishing the last iteration llst of the framework.
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Table S2 Results of numerical experiments after applying the re-aggregation framework to
the p-median problem and the benchmark pcb3038.
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Table S3 Results of numerical experiments after applying the re-aggregation framework to
the p-median problem and the benchmark Partizdnske.




V1 V2 V3
. @ | P T q; 4] Tt % P T
[%] [%] [%] | [%] %] | [%] | [%] | [%] [%]
1 99.1 | 151 | -99 | 99.1 | 151 | -99 | 99.1 | 412 | -98
2 1971 ] 133 | -99 | 969 | 12.8 | 98 | 96.8 | 2.56 | -97
3 1901 | 557 | -98 | 89.8 | 498 | -96 | 89.3 | 0.13 | -94
4 1708 | 1.75 | 94 | 70.7 | 2.03 | -89 | 689 | 0.11 | -83
5 1428|0282 | -78 | 45.1 | 025 | 65 | 429 | 0.12 | -55
6 | 279 0.084 | -50 | 28.7 | 008 | 23 | 272 | 0 -12
7 122810018 | -15 | 21.8 | 0.02 | 33 | 216 O 42
8 121.0]0.001 | 31 | 19.1 | 0.001 | 90 | 194 | 0 100
9 1207 0.001 | 67 | 18.1 | 0.001 | 150 | 18.6 | 0 159
101 20.7 | 0.001 | 103 | 17.7 | 0.001 | 215 | 183 | 0 219
11 - - - 17.6 | 0.001 | 278 | 182 | 0 277
12 - - - 17.5 | 0.001 | 330 | 18.1 | 0 337
13 - - - 17.5 | 0.001 | 377 | 181 | 0 394
14 - - - 17.5 | 0.001 | 423 | 181 | 0 451
15 - - - 17.5 | 0.001 | 474 | 181 | 0 509

Table S4 Performance of the re-aggregation framework in individual iterations after applying
it to the p-median problem and benchmark Partizanske for the following parameter values:

p=20 , a,=99 ,and e=2km . Symbol “-*“ denotes iterations that were not executed
due to termination of the algorithm.
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Table S5 Results of numerical experiments after applying the re-aggregation framework to the
lexicographic minimax problem and the benchmark d2103.
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Table S6 Results of numerical experiments after applying the re-aggregation framework to the
lexicographic minimax problem and the benchmark pcb3038.



e |a, p=5 p=10 p=20

k] |[%)] Indicator vi | ivailvilvzlvil il v w
o [% ][ 98055 92312 9388 9657 87912 87411 9468 7975 78313
Ol 00 )[% ] 5517 23 23 14615 o o 2313 0 3.3
9 00,0, )% 1| 581 1918 1921 389 875 896 1804 133 667
®(0,a, [%]) 718 733 733 -1131 27 266 274 44 18
(0,0, [%]) | 9936 9396 9304 98520 -80.61 7487 9629 4452 -35.16
o [% [l 8025 8649 8847 8886 8639 8619 8747 80211 78910
Oyl 0o, JI% T 02 0o 115 577 192 o 2188 0 0
0 | om0, JI% ] 836 014 304 474 13 06l 078 -167 063
¢ (0,0, [%]) 2111 026 06 53 031 035 397 209 2.2
10,0, [%]) | 9175 8889 -83.86 9087 653 6009 9346 477 2279
o [% ]l 7255 7338 7326 7444 7169 7117 35 6828 67511
Oy 0,0, JT ] 575 o) o 385 o o 1563 313 0
5 00,0, )% ] 442 073 055 076 o 101 -1 3 348
0,0, %] 731 025 034 435 059 o018 274 347 541
0,0, [%]) | 6849 3513 5352 727 1635 -3574] 5901 1784 7898
o (% ]]i g 89412 880111 89.0/10] 81810 733111 71313 61210 363113 38914
Oyl 0,0, J[% ] 5517 23 23] 1731 0 0 25625 0 0
910 oyl0,a, %] 453 s 1921 417 o 94 1045 13 089
o 0,0, [%]) 8260 684 733 822 084 283 699 526 483
(0,0, [%]) | 9533 9368 897 9443 6504 4148 6078 35919 35866
o [ ]} 8178 8048 8278 7567 69010 6759 5587 45810 48511
Oyl 0a %] 1149 o o 57 o o 25 0 0
L om0 0, )% 700 131 045 497 038 13 4 411 004
(0,0, [% ] 135 684 733 579 072 006 038 007 44
10,0, [%]) | 8543 8547 8346 -8 5304 5226 4364 636 406
o [% ][ g 7089 6799 6849 6456 SLII0| 545100 47.57 38410 4209
Oyl 0,0 )% ] 575 0 0 385 0 0 1563 0 0
50 oyl0, 0, %] 1493 055 055 115 027 065 041 126 096
O (0,0, [%]) 745 034 034 466 03 018 368 48] 562
10,0, [%]) | 1843 278 736 3091 13539 12748 1136 42385 347.53
o [% [l g 75212 772015 81212 517100 38713 43714 1668 4713 9012
O yacl 00, JI% 1 5507 23] 23] 10385 o 0 593 0 0
9 10y l0,a, J[% ] 453 -1883 -1921 569 038 061 459 007 0.9
¢(0,a, [%]) 826 684 733 839 027 035 -12 014 LI5
0,0, [%]) | 7698 7247 952 3061 212 20252 40565 144664 100866
o [% [l g 68918 7138 7538 4047 34012 35711 1387 8210 9810
Oyl 0,0, )[% ] 1149 23 23 57 o0 o0 938 0 0
, | Ooml0a, JI% 1 705 -1883 -1921 061 019 o6l L1 019 022
® (0,0, [%]) 135 684 733 53 01 035 627 014 108
0,0, [9]) | 03 759 7915 417 21617 193] 32509 61025 503
o 1% [ s 6099 5449 5689 3377 27810 2099 1127 659 729
Ouac Oa JI% 0 5750 of o 385 o0 0 938 0 0
5 Ooml0a %] 1458 045 055 65 023 065 293 0 ol
¢ (0,0, [%]) 728 006 034 736 03 018 375 0 137
10,0, [%]) 266 4322 4447 10835 46878 41087 97951 11977 105194

Table S7 Results of numerical experiments after applying the re-aggregation framework to the
lexicographic minimax problem and the benchmark Partizanske.
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