Supplementary Materials for the manuscript “Dual Representation Learning for One-Step Clustering of Multi-View Data”

Part 1 The theoretical proof of the lower bound of the objective function

The objective function Eq. (10) consists of a total of seven terms. Clearly, when the regularization parameters  and they do not approach positive infinity, the sum of the first six terms is guaranteed to have a non-negative constant C. While the 7th term cannot be ensured to be non-negative, it can be demonstrated that, as long as the regularization parameter  and does not approach positive infinity, a lower bound exists. The detailed proof is as follows:
It is known that . Denoting the negative entropy of the k-th view as , and taking its derivative:
 																			(S1)
By setting , the critical point  is obtained. Thus, considering that the 7th term involves K+1 views, its lower bound (minimum value) is .
In summary, the lower bound of the objective function Eq. (10) is .

[bookmark: OLE_LINK15][bookmark: OLE_LINK16]Part 2 Visualization of the clustering partitioning process
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	Specific representation of view 1
View weight: 0.32
	Specific representation of view 2
View weight: 0.34
	Common representation
View weight: 0.34


The pink color represents Cluster 1, red represents Cluster 2, and blue represents Cluster 3, with the instance point shown in black. According to the distance metric and Eq. (24), the overall distance of this instance to the cluster centers in each view is as follows:
The overall distance of the sample to the center of Cluster 1: 0.23*0.32+0.1*0.34+0.06*0.34=0.1280
The overall distance of the sample to the center of Cluster 2: 0.38*0.32+0.8*0.34+0.91*0.34=0.7030
The overall distance of the sample to the center of Cluster 3: 0.48*0.32+0.77*0.34+0.86*0.34=0.7078
In summary, since the overall distance from this sample to Cluster 1 is the smallest, this sample is assigned to Cluster 1.



Part 3 The results of statistical analysis
Table S1. The p-value and score of all algorithms based on Purity
	Methods
	Score
	Statistical value p

	OMC-DR
	1.2222
	0.000839

	MV-Co-VH
	4.3333
	

	NMFCC
	5.5
	

	GMultiNMF
	5.9444
	

	PLCMF
	6
	

	EEOMVC
	6
	

	UOMVSC
	6.8333
	

	OPMC
	6.9444
	

	COMVSC
	7.3889
	

	CSMSC
	7.8333
	

	MVASM
	8
	


Table S2. The p-value and score of all algorithms based on ARI
	Methods
	Score
	Statistical value p

	OMC-DR
	1.1111
	0.000185

	MV-Co-VH
	3.7778
	

	OPMC
	5.4444
	

	GMultiNMF
	6.0556
	

	NMFCC
	6.1111
	

	PLCMF
	6.4444
	

	COMVSC
	6.5
	

	EEOMVC
	6.7778
	

	MVASM
	7.6667
	

	UOMVSC
	7.8333
	

	CSMSC
	8.2778
	




Table S3. Post-hoc Holm results based on Purity
	i
	Methods
	
	Statistical value p
	Holm value=0.05/i
	Null Hypothesis

	[bookmark: _Hlk158122203]10
	MVASM /OMC-DR
	4.335081
	0.000015
	0.005
	Rejected

	9
	CSMSC /OMC-DR
	4.228481
	0.000024
	0.005556
	Rejected

	8
	COMVSC /OMC-DR
	3.944213
	0.00008
	0.00625
	Rejected

	7
	OPMC /OMC-DR
	3.659946
	0.000252
	0.007143
	Rejected

	6
	UOMVSC /OMC-DR
	3.588879
	0.000332
	0.008333
	Rejected

	5
	PLCMF /OMC-DR
	3.055877
	0.002244
	0.01
	Rejected

	4
	EEOMVC /OMC-DR
	3.055877
	0.002244
	0.0125
	Rejected

	3
	GMultiNMF /OMC-DR
	3.020343
	0.002525
	0.016667
	Rejected

	2
	NMFCC /OMC-DR
	2.736076
	0.006218
	0.025
	Rejected

	1
	MV-Co-VH /OMC-DR
	1.989873
	0.046605
	0.05
	Not Rejected


Table S4. Post-hoc Holm results based on ARI
	i
	Methods
	
	Statistical value p
	Holm value=0.05/i
	Null Hypothesis

	10
	CSMSC /OMC-DR
	4.583815
	0.000005
	0.005
	Rejected

	9
	UOMVSC /OMC-DR
	4.299548
	0.000017
	0.005556
	Rejected

	8
	MVASM /OMC-DR
	4.192947
	0.000028
	0.00625
	Rejected

	7
	EEOMVC /OMC-DR
	3.624412
	0.00029
	0.007143
	Rejected

	6
	COMVSC /OMC-DR
	3.446745
	0.000567
	0.008333
	Rejected

	5
	PLCMF /OMC-DR
	3.411211
	0.000647
	0.01
	Rejected

	4
	NMFCC /OMC-DR
	3.198011
	0.001384
	0.0125
	Rejected

	3
	GMultiNMF /OMC-DR
	3.162477
	0.001564
	0.016667
	Rejected

	2
	OPMC /OMC-DR
	2.771609
	0.005578
	0.025
	Rejected

	1
	MV-Co-VH /OMC-DR
	1.705606
	0.088082
	0.05
	Not Rejected
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