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SUPPLY CHAIN: 

A supply chain is a system of all the people, businesses, resources, tasks, and technological 
advancements involved in producing and distributing a good. An entire supply chain is 
included, from the distribution of raw materials from the supplier to the producer to the final 
delivery to the customer. 

Areas of important registered activities: Provisioning, Production, Sales, Commercial 
Distribution. It also allows the correlation of Structured Data with Unstructured Data for 
knowledge generation.  

Categories: Data Mining, Supply Chain Management, Machine Learning, Big Data Analytics, Data 
visualization 

STAGES OF SUPPLY CHAIN:  

- INTEGRATION: Integration is crucial across your communications, information 
sharing, data analysis, and storage processes and begins at the strategic planning 
stage. 

 

- OPERATIONS: In order to track output and predict production and distribution 
patterns, your operations need an accurate, real-time depiction of your inventory and 
production schedules. 

 

- PURCHASING: When it comes to acquiring products for your supply chain and 
ensuring that you are benefiting from the most affordable prices and the most 
dependable products, the correct supply chain software does a lot. 
 

- DISTRIBUTION: A part of your supply chain that can constantly be streamlined, 
improved, and corrected for better customer service and lower operational costs is the 
transport, delivery, and return of goods. 

 

 

 

 

 



 

DATA FEATURES:  

 

Finding inconsistencies, patterns, and correlations within significant data sets in order 
to identify outcomes is called data mining. Information could be utilized to lower risks, 
improve customer connections, raise profits, and more by implementing various techniques.  

The data consist of 17 variables and 603 observations. It had a mass volume which was 
cut down to 15 quantitative variables and 2 qualitative variables in order to perform the 
analysis. The CSV centers around primary data set including. 
 
 
Type:  Cash, Debit, Payment, Transfer 
Product Price 
Order Profit Per Order 
Customer Segment 
Days for shipping  
Days for shipment  
Benefit per order 
Sales per customer 
Latitude 
Longitude 
Order Item Discount 
Order Item Product Price 
Order Item Profit Ratio 
Order Item Quantity 
Sales 
Order Item Total 
 
 
 
 

 

 

 

For the analysis, a Data set of Supply Chains from the business DataCo Global was 
employed. Dataset for the supply chain that supports R software and machine learning 
algorithms. 



 

 

 

HISTOGRAMS: 

From the R output, below is a description from the visualization of the quantitative and 
qualitative variables of the data using histograms and bar plots. 

Type: Bar plot Showing the value of quantity of each observation where Debit and Transfer are of 
higher quantity to Cash and Payment.  

Product Price: Histogram showing the observation skewing to the right. 
 
Order Profit Per Order: Histogram showing a normal distribution. 
 
Customer Segment: Bar plot with higher number with Consumer and least with Home office. 
 
Days for shipping: Histogram illustrating a leveled pattern of observations 
 
Days for shipment: Histogram skewing to the left 
 
Benefit per order: Histogram illustrating a normal distribution pattern. 
  
Sales per customer: Histogram showing a pattern skewing to the right 
 
Latitude: Histogram showing more of the observations between 15 and 20 
 
Longitude: Histogram illustrating a skewed to the left pattern 
 
Order Item Discount: Histogram illustrating a skewed to the right pattern with more observation on 0 
 
Order item Discount Rate: The plot indicating a fluctuation on the pattern. 
 
Order Item Product Price: Histogram showing iterative pattern between 0 and 500 
 
Order Item Profit Ratio: Histogram showing an extreme negatively skewed pattern with more 
observations between 0 and 5. 
 
Order Item Quantity: Histogram showing a simple pattern approaching the right side 
 
Sales: Histogram illustrating a fluctuation on the pattern with most observations between 0 and 500. 
 
Order Item Total: Histogram showing normal pattern between 0 and 500 and few observations between 
900 to 1400. 



                  

 

DISCRIMINANAT ANALYSIS: 

 This is a procedure that is done to analyze a research data when the dependent variable 
is categorical or qualitative, and the predictor or the independent variable is of an interval type. 
The quantity of categories the dependent variable possesses serves as a measure of discriminant 
analysis.  

From the Supply Chain Dataset, below is the analysis using R output. 

 

Above shows the first calling calculates prior probabilities of the groups indicating 10% of 
the payments goes to Cash, approximately 38% are of Debit, 23% of payments, and about 
27% are of transfer. 

 

Above shows the coefficients of the linear discriminant for each of the variables. From the 
proportion separation of trace, we can see that LDA 1 whopping 80% achieved by the 
discriminant function. While, the second LDA got about 13%, and the third with a very small 
amount of approximately 1%. 



 

 

CLUSTERING          
            
  A group of abstract items can be organized into classes of related objects using the 
clustering technique. A method of dividing a set of data or objects into a number of important 
subclasses known as clusters is termed clustering. In this analysis two clustering techniques 
would be used to perform the method Hierarchical clustering and K-means clustering. 

HEIRARCHIAL CLUSTERING:          
            
 An algorithm called hierarchical clustering, commonly referred to as hierarchical 
cluster analysis, divides objects into clusters based on how similar they are. The result is a 
collection of clusters, each of which differs from the others while having things that are 
generally similar.  

           



 

 

 

Above is a dendrogram with the from the hierarchical clustering technique indicating 
the within and between distances of the normalized data. The number of clusters chosen that 
describes the technique is 6, while using the Ward’s method. A red boarder line was used for 
better visualization of the dendrogram.  

 

 

 

 

K-MEANS CLUSTERING:          
            
 K-means clustering aims to create groups out of comparable types of items. It 
determines whether two objects are similar to one another and clusters them.  
 Data mining's K-means technique uses an initial set of randomly chosen centroids as 
the starting points for each cluster to process the learning data, and iterative (repetitive) 
calculations are then used to optimize the positions of the centroids. 



 

 

 

Above is a clust plot from the K-means clustering technique showing the within and 
between sum of squares and the total sum of squares of the normalized data. This result to 
approximately 55% which is decent for this data interpretation a result of the its volume. The 
number of clusters chosen that describes the technique is 6 The clusters seem to be congested 
with observations and are overlapping to each other except for cluster 1 and 6 which are distant 
with few numbers of observations. This may change due to number of clusters  

 

 

 

PRINCIPAL COMPONENT ANALYSIS (PCA)      
            
 A key aspect of the efficient performance of huge, high-dimensional datasets is 
dimension reduction. It might be the main goal of data mining to analyze and visualize high-
dimensional data, or it might be a necessary intermediary step to other analyses like clustering. 
A data reduction technique called principal component analysis transforms a large number of 
linked variables into a smaller set of linked variables called principal components.  



 The primary purpose of a principal component analysis is to reduce the number of 
dimensions in various artificial intelligence applications, such as computer vision and picture 
compression. 

 

 

 

 

Based on the R output, the maximum number of components is suggested to be 4. For 
visualization, normally 3 components are advised but, in this case, more components are above 
the 90% cut off point of the Principal Component Analysis. The sum of eigen values is equal 
to the total number of quantitative variables. 

 

MULTIDIMENTIONAL SCALING: 

A multivariate data analysis technique called multidimensional scaling (MDS) depicts sample 
similarity and dissimilarity by placing points on two-dimensional graphs. Multidimensional 
scaling in statistics is a technique for displaying the similarity of observations in a dataset in 
an amorphous cartesian space. 



 

 

Based on the nature of the dataset, its better to go with the approach of 3 dimensions for 
visualizations the 4th iteration goes to the cutoff point of 80% the multidimensional scale. From 
the output, observation go through several iterations where each reaches a final value of 
convergence. 

 

OUTLIERS: 

Outliers make a data more variable, which reduces statistical power. Therefore, 
eliminating outliers can make the findings statistically significant. Some outliers in a dataset 
represent normal population variance and ought to be left alone. They are referred to as real 
outliers. Because they represent measurement errors, data input or processing flaws, or 
inadequate sampling, other outliers are harmful and ought to be eliminated.   
 From the Supply Chain dataset, a run through of mahanalobis distance method was 
performed and outliers were not spotted due to how congested and packed the observations are. 
This is a case of data analysis. 

 

 

 

 

 

CANONICAL CORRELATION: 



The relationships between two sets of variables are found and measured using canonical 
correlation analysis. When there are several intercorrelated outcome variables, however, and 
multiple regression would not be appropriate, one should instead use canonical correlation.  

 

From the above output, the dataset was divided It is known that in the canonical correlation 
analysis is the square root of the maximum value of lambda between m1 and m2. 

 

MEASURES OF ASSOSIATION: 

CRAMER’S V 

For the Supply chain dataset, Cramer’s v was used depending on the variables, showing 
a strong relationship of 0.6. A chi-square test of independence effect magnitude is measured 
using Cramér's V. It assesses how closely two category fields are related. Using the following 
formula, the effect size is determined: Choose the field with the fewest number of categories. 
A chi-square test of independence effect magnitude is measured using Cramér's V. It assesses 
how closely two category fields are related. 
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