
Mapreduce for sampling based histogram PCA on Multicore 
 

Huiwen Wang1,2, Cheng Wang1,2,* 

 
1. School of Economics and Management, Beihang University, Beijing 100191, China 
2. Research Center of Complex Data Analysis, Beihang University, Beijing 100191, China 
3. Second affiliation of author B 
*Contact author: wangclover@sem.buaa.edu.cn 
 
 
Keywords: Histogram data, Principal component analysis, Sampling, Mapreduce, Multicore 
 

  
Histogram-valued variables are a particular kind of variables studied in Symbolic Data Analysis (SDA) 
where each entity under analysis corresponds to a distribution that may be represented by a histogram. 
In the existing principle component analysis (PCA) methods for histogram-valued data, the projection 
results are approximately based on Moore’s algebra and fail to reflect the true structure, which is mainly 
due to the linear combination of histogram data has no precise and unified calculation methods. 
Consequently, it triggers the call for more efficient and effective PCA for histogram data. To this end, 
in this paper, we propose a new PCA method for histogram data. The method distinguishes itself from 
various well-established methods in that it can project the observations onto space spanned by principal 
components accurately and rapidly by sampling through mapreduce framework. 

We carry out the new histogram PCA method under the same assumption of “orthogonal dimensions for 
every observation” with the existing literature. To project the observations onto space spanned by 
principal components, the method firstly samples from the original histogram-valued variables to 
acquire numeric data, on which linear combination operation can be performed. Then the projection of 
observations can be given by linear combination of loading vectors and numeric samples, which can 
obtain accurate projection results. Lastly, the projection is summarized to histogram data. 

During the procedures mentioned above, complex algorithm and large scale data are involved, which 
makes the new method time-consuming. To speed up the method, we undertake a parallel 
implementation of the new method through mapreduce framework on multicore. MapReduce is a very 
popular parallel programming model for cloud computing platforms, and has become an effective 
method for processing large data sets by using multicore or multiprocessor systems. A simulation 
experiment is provided to confirm that the new method is effective and can be substantially accelerated. 
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