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Three-way data refers to a set of variables observed on the same units under several conditions, e.g., 

different time points or treatments, called occasions. Extension of the two-way component analysis to 

three-way component analysis has been well studied in the literature. Recently we proposed two 

alternative algorithms to three-way component analysis, combining Kronecker Principal Component 

analysis (KPC) and the Non-linear Partial Least Squares (NIPALS) algorithm. Both the algorithms 

apply directly to the multivariables-multioccasions covariance matrix that is assumed to have a 

Kronecker structure. The aim of both the algorithms is to find latent components in each of the two 

matrices defining the Kronecker product. The first algorithm (i.e. the Separable 3W NIPALS 

algorithm) looks for components in the variable and occasion spaces separately, assuming that the 

multivariable-multioccasions covariance matrix has Kronecker structure. The second algorithm (the 

Coupled 3W NIPALS algorithm) accounts for modelling error, and looks for components in the 

variable and occasion spaces simultaneously.  The proposed approaches are suitable for large data-sets 

and could be extended for analysing structured Three-way data. 

In this work we present two Monte Carlo simulation studies that compare the performance of the two 

algorithms in terms of convergence, model fit, bias and variability of the estimates for different 

covariance structure models. In the first study, we tested the two algorithms on random covariance 

matrices used as input in both algorithms. In particular, we randomly generate 30 different structures 

for the population covariance matrices controlling for the conditional number of the matrix and the 

variability of the eigenvalues associated to the covariance matrix. A total of 450 different models have 

been estimated with each algorithm. In the second study, we compare the performance of the two 

algorithms when the population matrix has a Kronecker structure. We designed two different scenario 

for testing the two algorithms in this second simulation study. In a first scenario we assume that the 

population covariance matrix has a perfect Kronecker structure. In the second scenario we added a 

modelling error to the population covariance matrix that thus has not a perfect Kronecker structure. 

For each of the two scenarios we generate 500 datasets and we applied the two algorithms on the 
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empirical sample covariance matrices. The simulation studies establish that the Coupled 3W NIPALS 

algorithm fits better the population covariance matrix compared to the Separable one but it needs few 

more iteration to find the solution.  
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