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led ameroet le :h ojab u ed rodazilibatse amall es u egirroc euq u h senoicatumrep ed opurG partitions (e.g., P2idand P2 g4 ) are not stable because TEN P2 AUt (G b f) TENIDO = 2. In addition, P3 Aut (Gb f) TEN = 4 . For the evaluation of graphics grouping solutions, the effects of graphic automorphisms on the graphic partitions are of considerable importance: Automorphisms can lead to
multiple equivalent optimal solutions as shown by the butterflies graph (P 2id and P 2 g 4 in table 2). The measurements of the partition comparison are not invariable in terms of automorphisms, as shown in section 3. When comparing graphic partitions, a natural requirement is that the measurement of partition comparison is invariable under automorphism. Definition 3. Measure of comparison of
partitions m : P (V) x P (V) - R s invariant under automorphism, yes: for all P, Q Iberia P (V) and P ~ IberiaPAut(G), Q ~ IberiaQAut (G) . Note that if Q Iberia PAut (G), then such measure m cannot distinguish between P and Q , as ) However, unfortunately, as shown in the rest of this section, such a measure of partition comparison does not exist. Below we present two tests of this fact,
which differ both in its level of generality and in sophistication. Theorem 2. The measures to compare partitions defined in Appendix B do not meet definition 3 in general. Try. We chose the C 36 chart of the cycle and computed all the maximum modularity partitions with Q = 2 / 3 . Each of these six partitions has six clusters, and each of these groups consists of a string of six nodes (see Figure 3).
Clearly, since all partitions are equivalent, a comparison measure of invariant partitions should identify them as equivalents: Computingm (P0,P0g) fork =0, ..., 5 produces Table 3. Because theln each row they differ (in contrast to the requirements defined by equation (1)), each row of table 3 contains the counterexample for the measure used. 3. Leave g = (v, e) be a graph with VA 2 and not
trivial a u t (g). For the measurements of partition comparison M: P (V) &— P (V) a t 'r, it is impossible to cope with the identity axiom m (p, q) = ¢, yes and only if p = g (e.g., for a distance measure C = 0, for a measure of similarity C = 1, etc.) for all p, q a flexionsa (v) Invariance axiom deduces that m (p, q) = c. Identity axiom implies deducting from m (p, q) = ¢ that p = q. This contradicts the
assumption that P and Q are different. The purpose of this section is to build invariant counterparts for most of the measurements of partltlon comparison in Appendix B. we proceed in two steps: we build a pseudometric space from the images of the actions of A or t (g) in partitions in p (v) ( Definition 1). We extend the metrics for the comparison of partitions by building invariant metrics in the pseudo-
metric space of partitions. We use a variant of the idea of Doob's concept of a pseudometrlc space [24] (P. 5). Ametric fora S (with S, T, U4 ¢ ¢U ¢U ¢U ¢U ¢U ¢U ¢U ¢U ¢U ¢U ¢U ¢U ¢U) is a function d: s ¢U ¢U ¢U ¢U ¢U ¢U ¢U ¢U ¢U ¢U ¢U ¢U ¢U ¢U ¢U ¢U ¢U ¢U ¢U ¢U ¢U ¢U ¢U ¢U ¢U ¢U ¢U ¢U ¢U ¢U ¢U ¢U ¢U ¢U ¢U ¢U ¢U ¢U ¢U ¢U ¢U ¢U ¢U ¢U ¢U ¢U ¢U ¢U ¢U ¢U ¢U ¢U ¢U ¢U ¢U ¢U
¢U ¢U ¢U ¢U ¢U ¢U ¢ The space (s, d & —) relaxes the identity condition to d & = (s, s) = 0. The distance between two elements s 1, s 2 of a kind of equivalence [s] is defined as d & =- (s 1, s 2) = 0 by definition & 3. for graphics, s is the finite set of P (V) and S partitions & ¢U: it is the p partition (v) in orbits of a u t (g): a p partition in s corresponds to itsp a u t (g) in s 4. Relationships between the
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holds, because d is symmetric, and min, max and the average do not depend on the order of their respective arguments.To proof the triangular inequality, we make use of TheoremsA 4 and 5 and of the fact that d is a metric for which the triangular inequality holds: (a)For d L ¢AAA follows: (b)For the proof of the triangular inequality for d U ¢AAA , we substltute max for min and d U for d L in the proof
of the triangular inequality for d L. ¢AAA .(c)For d a v ¢AAA , it follows: In this section, we assess the structural (dis)similarity between two partitions and the effect of the group actions by combining a partition comparison measure and its invariant counterpart defined in Section 4. The distancesd (P, Q),dL ¢AAA(P,Q),d U ¢AAA (P, Q)and dav ¢AAA (P, Q) allow the decomposition of a
partition comparison measure (transformed into a distance) into a structural component d s t r u ¢ and the effect d Au t ( G ) of the automorphism group Aut (G ) : dia ( P ) measures the effect of the automorphism group A ut ( G ) on the equivalence class PA ut ( G) (see the last column of Table 4). e max Aut ( G ) is an upper bound of the automorphism effect on the distance of two partitions P and
Q :This follows from TheoremA 4. Note that e max Aut ( G ) ¢AA¥A d U ¢AAA ¢AAA d L ¢AAA, as Case 1 in Table 5 shows.In Table 5, we show a few examples of measure decomposition for partitions of the butterfly graph for the Rand distance d R I :In Case 1, we compare two partitions from nontrivial equivalence classes: the difference of 0 . 4 between d U ¢AAA and d L ¢AAA indicates that the
potential maximal automorphism effect is larger than the lower measure. In addition, it is also smaller (by O . 2 ) than the automorphism effect in each of the equivalence classes. That A u t (g) is zero for the lower measure implies that the pair (p, q) is a pair with the minimum distance between the equivalence classes. The fact that d a v accepts = 0. 5 It is the midpoint between the lower and upper
measures indicates a simi © trica distances between the equivalence classes. That d a u t (g) is zero for the upper measure in case 2 means that we have found a couple with the maximum distance between the equivalence classes. In case 3, we have also found a couple with a maximum distance between equivalence classes. However, the maximal potential automorphism effect is less than in cases 1
and 2. In addition, the distances district between the equivalence classes is as as asi © trica. Case 4 shows the comparison of a trivial participation with a participation of a non -tripartite equivalence. Note, that in this case, the three invariant measures, as well as D r coincided and that there is no automorphism effect. A different approach to measure the potential instability in grouping a Grupic G is
the computation of the Kolmogorov-Sinai entropy of the finite permutation group to U t (g) acting in the graph [28]. Note, that the Kolmogorov-Sinai entropy of a finite permutation group is a measure of the uncertainty of the automorphism group. It cannot be used as a measure to compare two graphic partitions. In this section, we illustrate the use of invariant measures for the three partitions p o, p 1
and p 2 of the grass of karate Kate [29], shown in Figure 4. A U t (K) is of order 480, and consists of the three subgroups g1 =sandm (1 © 1) with1 © 1 = {15, 16, 21,23}, g2 =sand m (i © 2) with1© 2 = {18, 22} and g 3 = {(), (5 11), (6 7} In addition to the usestrity participation p o (with their clusters separated by long and torn lines in Figure 4), we use the P 1 and P 2 partitions: partitions are
affected by orbits {15, 16, ,was hcihw fo lla ,tsixe 496.0 evoba eulav ytiraludom a htiw snoitulos lamitpo yllacol lareves ,hparg siht rof :)]23[ dna issoR morf was sa-tenretni-hcet hparg eht fo atad eht dna ,J13[ #### #H#HHH B HHH B BB HH B BB HHB BB HHB BB HHB BB HHAB BB H AV BB HHAB BB HHABBUBH A BB HABBHH BB BHH A B BB H BB BB H AV BB H AR BB H A BB HH A BB HH AR B##H4## 2 ['m gonna
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deeper analysis of the structural properties of the solution landscape of this graph is being carried out. In this contribution, we study the effects of graphic automorphisms on the measurements of partition comparison. Our main results are: A formal definition of partition stability, namely, P is stable iff TEN P Aut ( G) TENED = 1 .A test of non-invariance of all measurements of partition comparison if
the automorphism group is notrivative (TEN A U t (G ) ANTE @ 1 ).The construction of a pseudometric space of incentered graphs for three measurements The proof that the measurements are invariant and that for these measures (after the distance transformation), the axioms of a metric space. The partition space is equipped with a metric (the comparison measure of original partitions) and a
pseudometric (the comparison measure of invariant partitions). The decomposition of the value of a measure of comparison of partitions in a structural part and a rest that measures the effect of group actions. Our invariant measurement definitions have the advantage that any measure of comparison of existing partitions (if it is a distance or can be transformed into one) can still be used for the task. In
addition, the decomposition of the measures restores the main purpose of existing comparison measures, which is to quantify the structural difference. However, the construction of these measures leads directly to the classic problem of graphic isomorphism, whose complexity — despite considerable efforts and hopes to the contrary [33] — remains an open theoretical problem [34,35]. However, from a
pragmatic point of view, today there are quite efficient algorithms and practicallyto address the problem of graphic isomorphism [34]. In addition, for very large and scarce graphics, there are algorithms to find generators of the automorphism group [11]. Therefore, this In a computationally difficult problem in general, it is not a real disadvantage and allows one to implement the decomposition of the
measure presented. The efficient implementation of algorithms for the decomposition of the comparison measures of graceful participation is left for greater investigation. Another restriction is that we have investigated the effects of automorphisms on the comparison measures of participation in the context of the grouping of graphics only. The reason for this restriction is that the Grafico
automorphism group is already defined by the graph in Sa and, therefore, is completely contained in the graphic data. For arbitrary data sets, the information about the automorphism group is generally not contained in the data, but must be inferred from the background theory. However, whenever we know the automorphism group, our results on the decomposition of the measures are generalized to
arbitrary Cla®ster problems. At all times, this means that this article provides two main assets: first, it provides a theoretical framework that is independent of the preferred measuring and data. Secondly, we provide information on a source of possible instability of participation that has not been discussed in literature. The disadvantages (the symmetry group must be known and only the grouping of
graphics) are in our opinion not too severe, as we discuss previously. Therefore, we believe that our study indicates that a better understanding of the symmetry principle is important for future research in data analysis. The F.B. He implemented the R package mentioned in the complementary materials and performed the non -invariance test by counterexample. The general test of the absence of
invariant measures, as well as the idea of creating a trica pseudomide to repair deficiency A measure of not being invariant is mainly due to A.G.S. Both authors also contributed to writing the article and reviewing it several times. We recognize the support of Deutsche Forschungsgemeinschaft Forschungsgemeinschaft hparg a fo v tes edon eht fo snoittrap Eb g, p tel .)txetnoc roni ni sedon( stcejbo
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partitions n 10 = n 01 = 0, because two nodes occur together or not in a group. the completely different partitions resultinn 11 = 0 . all the measures discussed are shown in table al and table a2. the coefficient rv is used by youness and saporta [40] for the comparison of partitions, and p and q are the cluster counts (e.g., p = latitude p peru ) for the two partitions. for a detailed definition of the
lerman index (especially the definitions of expectation and standard deviation), see Denceud and guénoche [41]. table al. the counting measures of couples used in table 3 [42]. the measures mentioned are measures of similarity. distance measures and non-standard measures are shown in table 2 below. for short: n21 =n11+n10,n12=n11+n01,n01"=n00+n0landn10"=n00 +n 10.
abbreviation. box al. the counting measures of couples used in table 3 [42]. the measures mentioned are measures of smularlty distance measures and non-standard measures are shown in table 2 below. for short: n 21 =n11+n10,n12=n11+n01,n01"=n00+n01landn 10" =n00 + n 10 . abbreviation. nwa 11 born 1IN 21 +NI11IN12+N 00 N10A-4,-42A+n00n01A é é aaaaaa
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11) 2 (n 11) Maxnlilerman [63] (normalized) li (P 1, P2) Li (P 1, p 1) Li (P 2, p 2) 1.0 FMGFAGER and McCgowant [ 64] N 11 N 21 N 12 &€ 2 N 21 Max the second class is in the comparable of simple injuries. We research three measures (ver table a3), on saber, the measure of long and aone [65], the call for the distance error of qualifying error [66] and the music of dongen [67] table a3. References and
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