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Abstract 

Classification process is essential for a comprehensive understanding of any collection. 

Products classification process can be performed in many perspectives, especially when they 

are many properties to evaluate. Classification process cannot describe the dynamic of the 

products within the company based only on its attributes structure. Values of the attributes can 

determine better the chosen classification perspective. The collected values of every instance 

can play a big role by giving more weight for attributes that classify products better. There are 

many methods that can perform classification process. In this paper, we try to summarize and 

explore characteristics of products dataset belong to Romanian timber Export Company. Our 

dataset was analyzed and clustered in order to give a good classification that summarizes the 

essence of dataset and offers a brief view of timber export business branch at Romania for 

medium level companies. SQL server clustering algorithm was used to perform the classification 

process of our dataset. 
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INTRODUCTION 

Companies have hundreds of products that it is difficult to manage and other factors that affect 

the performance of inventory control. A comprehensive understanding of products 

characteristics can increase stock management efficiency. Therefore, many solutions have 

been developed such as ABC analysis to solve inventory control problem. It separates the 

materials in several groups to ease the control of items (Partovi & Anandarajan, 2002). For 

inventory items, the classification has usually performed by single criterion. In real life, there are 

many factors should be considered in determining the inventory level of items such as sales 

volume, profit, lead time (Guvenir & Erel). Several solutions have been proposed for multi-

criteria products classification. One of them is the analytic hierarchy process (AHP) (C.-W., 

2008). The main idea of AHP is to evaluate the criteria by comparing each criteria to others 

criteria and then derives a single value of importance for each item. This method does not 

classify the items in groups. Other technique for classifying items is fuzzy C-means clustering 

method (FCM) (Gulsen & Coskun). FCM is a complex method that requires considerable effort 

calculation (Stancu, 2012), so it is better to avoid using the fuzzy systems where alternatives 

exist (Fuzzy logic toolbox, user's guide R2016a).  

Multi-criteria classification problem can be solved by the means of unsupervised learning 

or clustering. The target of clustering is grouping the objects that are similar to each other in 

some way together in one group or cluster, then include the objects that seem or tend to be a 

part of this cluster. Many methods have been developed for unsupervised learning which are 

mainly based on the calculating the grade of similarity and divergence between the objects 

within a cluster such as hierarchical clustering, centroid-based clustering, distribution-based 

clustering, density-based clustering, etc (Tan, Steinbach, & Kumar, 2005). Many algorithms for 

distributed clustering have been created such as (Tasoulis & Vrahatis, 2004; Forman & Zhang, 

2000) to adapt algorithms that rely on statistics. Hierarchical clustering was used by (VINTILĂ & 

GHERGHINA, 2014) for clustering companies belongs to European emerging countries. Core-

sets have been used for distributed clustering as in (Zhang, Liu, & Wang, 2008).  

In this paper, we try to explore characteristics of products dataset that belong to 

Romanian timber Export Company. At the field of timber export for medium company at 

Romania, there are no companies that utilize analytics systems. So there are not many 

researches that dedicate this business branch at local market. A case study of data set for one 

of Romanian timber Export Company is presented using SQL server to get the benefits from its 

powerful clustering algorithm implemented and its friendly user interface that is used for creating 

clustering analysis project. 
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Preparing Data for Clustering Analysis Project 

The following section represents a case study for classifying products of timber Export 

Company at Romania. We use the business intelligence (BI) tools to perform our analytical task.  

In our case study, we try to get the benefit of using clustering method that is represent a part of 

methods implemented in any BI tool in order to classify our data set. All data related to the 

products are gathered from transactional database and archived data into data-warehouse 

using SSIS project (SQL server integration services). Then, a cube was modeled that includes 

all needed data for our proposed clustering model, see figure 1. It includes sales order data 

combined with purchase order at "Fact Sales Order Detail" table. The dimensions include date, 

customer and products. There are many properties or criteria that we can take in consideration 

for classification products. For this case, we choose three criteria that were considered the most 

important for classifying. The first criterion is total sales or turnover. It can be obtained by 

aggregating the total sales by products dimension. Also every instance at fact table is attached 

with its purchase order data. So for every row, we know both prices (purchase and sales). The 

profit of every instance can be obtained by getting the difference between both prices. The price 

is not only factor that determine the profit but also the dimensions of products. Every product is 

characterized by their dimensions (thickness, width and length). Real dimensions of timber 

products represent the measure noted at order plus an addition percent that represents the 

waste that can be lost later when the timbers get dry or processed. The company exports their 

products to many countries. Every destination has its standardized dimensions and its 

calculation method of waste percent. So these dimensions can be altered for some product in 

order to meet the required demands. So the final profit can be affected by these changed 

dimensions.  

 

Figure 1: Sales Order Cube 
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Other criteria that we think it don't get enough concern is the storage period of products. In 

many companies, when their deposit is full, it easy to find any product type. The problem begin 

when the stock level begin to decrease and the most required products begin to end up first. So 

un adequate predictable method lead to that kind of inefficiency. Our goal is to engage that 

criteria in the classification process in order to a get a comprehensive understand of products 

involved in the classification. 

 

Configuring Clustering Analysis Module 

At this step, there are three ready attributes or criteria for clustering module (sales quantity, 

profit and storage period) which were obtained by the cube that was created in the previous 

section, see figure 1. First step at defining these criteria as input for clustering analysis module. 

Then normalizing step is followed to ensure the proper output and improve clustering results. It 

recommended especially for data that have a normal distribution. Normalizing process is aim to 

minimize the effect of input that might have many outliers and large magnitudes. In SQL Server 

2008, configuration of clustering algorithm was changed to use z-score normalization by default. 

This feature can be disabled by add "NORMALIZATION" variable to parameter setting and set 

its value to 0. 

Microsoft clustering algorithm implements two clustering method k-means and 

EM(expectation maximization) and the second is the default one that is also used in our study 

case. Another variable that it can be setting is the number of clusters or numbers of groups that 

classify products, in our case; we set this variable to 3. Analysis model has grouped the 

products in three clusters. Figure 2, 3, 4 shows the most significant values that define the 

cluster combined with its relative probability presented by a bar that indicates how much in 

percent this range of values is a member of the current cluster. The unit used in sales quantity is 

cub meter, for storage day is days number and the value of profit criteria represents the profit 

percent.  

 

Figure 2: Characteristics Diagram for Cluster 1 
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Figure 3: Characteristics Diagram for Cluster 2. 

 

 

Figure 4: Characteristics Diagram for Cluster 3 

 

  

DISCUSSION OF RESULT AND CONCLUSION 

Analysis model has grouped the products in three clusters, see figure 2, 3, 4. The most 

weighted criteria that were chosen by clustering algorithm was sales quantity or turn over. We 

see in figure 4 that the most sold products were grouped in cluster 3. Cluster 1 includes 

products are less sold. Cluster 2 is near from cluster 1 but it includes also products that have an 

average sales between 180.2-622.6 mc(meter cube). Also storage period was chosen by 

analysis model to define clusters. We see in figure 4 that cluster 3 includes products that have a 

long storage period.  

As a conclusion, we observe that the less important criteria was profit because there is 

no big differences between products in term of profit percent. Also we expect that storage period 

is long just for products that are not sold in large amount, but results shows that cluster 3 with 

best sold products has also the longest storage period. That means that the stock management 

is efficient or the process of preparing sales orders takes a long time until the entire order is 

collected from suppliers. The most important criteria is sales quantity as it appears in the top of 

each characteristics diagram. So we can conclude that sales quantity attribute has a normal 

distribution rather than an uniform distribution, so the system has rely on it mostly to define 

clusters.  
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