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1) Thought experiment to show that the formation of patches increases the patch function.
Let us suppose and NxN local similarity matrix containing N/2 s1 and s2 values. If N is large enough, the probability of having a neighbouring s1 or s2 is 0.5 and 0.5. In the case of a random arrangement, the expectation value of the patch function (Eq.3) is P(random)=2(N-1)(N-1)(1/4(s1s1)q+1/4(s2s2)q+1/2(s1*s2)q). If s1 and s2 values are ordered that s1 is on one side and s2 is on the other side of the matrix, than P(ordered)=2(N2-1)(N-1)((s1s1)q+(s2s2)q)+2(N-1)(s1s2)q.
Supplementary Table S1: Results of the thought experiment at different parameters
	N
	s1
	s2
	q
	P(random)
	P(ordered)

	100
	0.4
	0.6
	2
	1.35 107
	1.55 107

	100
	0.4
	0.6
	3
	3.92 106
	5.07 106

	100
	0.1
	0.9
	2
	3.36 107
	6.56 107

	100
	0.1
	0.9
	3
	2.66 107
	5.31 107

	500
	0.4
	0.6
	2
	8.45 109
	9.70 109

	500
	0.4
	0.6
	3
	2.45 109
	3.17 109

	500
	0.1
	0.9
	2
	2.10 1010
	4.10 1010

	500
	0.1
	0.9
	3
	1.67 1010
	3.32 1010




2) Comparison of the patch method to other seriation methods accessible in the seriation package of R.
Details of the methods can be found in the article of Hahsler et al. [11]. The SIM dataset was used (50 objects, 20 variables), where 4 clusters of objects were created using 5-5 similar variables (there were two overlapping variables for clusters C and D). Optimally, the 4 object clusters and the corresponding variables are seriated into one-one group. In the case of distance matrix inputs, there were two seriations. One was on the object distance matrix to get number of the object groups, and one was performed on the ‘distance matrix’ of the variables to get variable groups. Numbers higher than 4 means that groups are separated into more parts.
Supplementary Table S2. Comparison of different seriation methods on the SIM dataset
	Keyword in R
	Short description
	No. of object groups
	No. of variable groups

	Theoretical
	
	4
	4

	Random
	
	33
	18

	input: 2D matrix with objects in rows and variables in columns

	Patch (in our C code)
	patch function on local similarity matrix opt. in Monte Carlo sim.
	4
	4

	BEA
	measure of effectiveness, opt. by bond energy algorithm
	26
	18

	BEA_TSP
	measure of effectiveness, opt. by travelling salesman algorithm
	20
	16

	PCA
	least square crit. opt. in principal comp. analysis
	27
	14

	PCA_angle
	variant of PCA
	19
	13

	input: distance matrix separatley for objects and variables (two independent seriations)

	ARSA
	linear. seriation crit. opt. by simulated annealing
	19
	17

	TSP
	hamiltonian path length opt. by TSP solver
	21
	15

	R2E
	rank-two ellipse seriation
	22
	14

	MDS
	least square crit.
	27
	14

	MDS_metric
	MDS variant
	27
	14

	MDS_nonmetric
	MDS variant
	22
	14

	MDS_angle
	MDS variant
	19
	13

	HC
	hierarchial clustering with different linkages
	28
	17

	HC_single
	HC with different linkage
	33
	16

	HC_complete
	HC with different linkage
	28
	17

	HC_average
	HC with different linkage
	25
	16

	HC_ward
	HC with different linkage
	24
	17

	GW
	hamiltonian length opt. by Gruvaeus and Wainer algorithm
	26
	16

	OLO
	hamiltonian length opt. by optimal leaf ordering
	28
	13

	VAT
	visual assessment of clustering tendency method
	29
	16

	Spectral
	2-sum criterion with spectral seriation
	32
	16

	Spectral_norm
	variant of Spectral
	24
	15

	SPIN_NH
	sorting points into neighbourhoods method
	21
	18

	SPIN_STS
	variant of SPIN_NH
	30
	18

	QAP_LS
	linear seriation criterion opt. by quadratic assignment formulation
	17
	16

	QAP_2SUM
	2-sum crit. opt. by QAP method
	29
	14

	QAP_BAR
	banded AR form opt. by QAP method
	24
	13

	QAP_Inertia
	inertia crit. opt. by QAP method
	22
	14



3) List of row and column names in Table 2 in the manuscript
Row names (cities at countryside): 1-Székesfehérvár, 2-Tatabánya, 3-Eger, 4-Kecskemét, 5-Veszprém, 6-Szombathely, 7-Sopron, 8-Pécs, 9-Debrecen, 10-Nyiregyháza, 11-Szolnok, 12-Győr, 13-Miskolc, 14-Szeged; Columns (locations in Budapest): 1-Budatétény, 2-Csepel, 3-Pesthidegkút, 4-Gilice tér, 5-Káposztásmegyer, 6-Kőrakás, 7-Kosztolányi Dezső tér, 8-Teleki tér, 9-Erzsébet tér, 10-Széna tér, 11-Gergely utca, 12-Honvéd

4) Hierarchical clustering of objects using neuron activities
The following short investigation shows that hierarchical clustering using all original variables can be replaced by using the neuron activities of objects. The crucial point is the determination of the number of the hidden neurons. 25 test objects of ANN models on the FLASHP2 dataset with molecular descriptors (13 variables) are clustered on models with different number of hidden layer neurons (4,6,8,10). It can be seen in Fig. S1 that clustering of the ANN models approximates the grouping of all data case with increasing number of hidden neurons. The most significant clusters are well separated at all sizes. For the other clusters the 4 neurons seem to be slightly different from the original model, while 6-8-10 neuron ones provide qualitatively more and more similar patterns for many of the clusters. 
In the case of the FLASHP1 dataset, the clustering based on the 26 original variables was partially reproduced in all the 4, 6, 8, 10 hidden layer neuron models. It means, some highly compact or well-separated clusters were close to identical at each hidden layer size (concerning around half of the objects), while the clustering of the other objects did not approximate systematically the all-data model with increasing number of neurons.
We performed hierarchical clustering on a dataset not used directly in seriation. This was the cetane number estimation dataset of Saldane et al. [25,32] published together with FLASHP2. Here, from 8 hidden layer neurons the clustering of all-variable case (15 variables) was well reproduced, but the 4 and 6 neuron variants provided very limited similarity in the dendograms.


[image: A képen diagram látható
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Supplementary Figure 1. Comparison of hierarchical clustering using all variables and neuron activities of the objects. Dataset FLASHP2.
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