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[bookmark: _Toc8585553]Introduction
In this report, we will make analysis on “SarnHellendataset.csv” by using different tool to analyze the sales and profit of “Sarn Helen Office”. We will perform analysis by using different analysis tool. Firstly, we will perform statistical analysis using “Microsoft Excel spreadsheet” and after getting the results we will make data analysis using data mining techniques on WEKA tool. After all the analysis, we will write all my findings on conclusions section. The purpose of this analysis is to get the hidden information for the dataset and involve analysis software in decision making process. At the end, we will make conclusion about the challenges we faced during the analysis and the results we get after the analysis.

[bookmark: _Toc8585554]Analysis Tools
There are different analysis tools that are used for the analysis. In this report, we will use “Microsoft Excel spreadsheet” for statistical analysis on dataset. There are variety of different data mining tools that are used for the analysis like XL Miner, Rapid Miner, R studio, WEKA etc. In this analysis, we will perform data mining technique on dataset by using WEKA data mining tool. The brief description of these tools given below.

[bookmark: _Toc8585555]MS Excel Spreadsheet
Spreadsheet is one of the most powerful software which is used for statistical analysis. This tool organizes the data in tabular form with many data computing and evaluating features. This software also provides visualization features which help the user to easily analyze and display the data. It is the Microsoft product and it is the application software comes under the MS office. This tool is widely used in the market because it is user friendly and very efficient visualization tool which visualize the data in graphical and chart form. There are different style of visualization and user can customize the chart or graph as according to their own choice. It provides different functions called as multiple row function and single row function. Multiple row function includes MAX, ACG, SUM, LOOKUP etc. and it has single row function known as IF statement etc. User can also insert new column after calculation. 

[bookmark: _Toc8585556]WEKA
Weka which is known as Waikato environment for knowledge analysis is the free open source application developed by the “University of Waikato”. The main advantage of this software is that it is platform independent. It can run on different OS like MAC OS, WINDOWS, LINUX etc. This is GUI based software that is easy for every user to load the input file and perform analysis on it. User can divide the data into classification and testing portion, then trained the classifier and get the validation results. This tool can perform all the calculation by using CSV and ARFF data file. The classification, clustering, association rule mining and outlier detection are embedded in this software. It also have visualization feature which show the results in graphs and charts form. The back-end functionalities of Weka are designed by using JAVA coding.(Hall et al., 2009)

[bookmark: _Toc8585557]Statistical analysis 
Statistical analysis is used in the business intelligence for making analysis on dataset to collect specific sample or information from the data which help in the decision-making process. “Sarn Hellen Office” is the online stationary retailer in Wales. The profit rate of this office is reduced after the year 2017. We performed analysis on “SarnHellenDataset.csv” using MS Excess. We used different functions of this tool and performed analysis on “Profit” attribute and also make comparison with other for collecting some hidden content. Firstly, we performed analysis on all the rows by using IF condition to separate all the orders in two categories. Those orders which have profit value greater then 0 are considered as profitable orders and those which have negative values are categorized to loss category. (Ragsdale, 1997) The function statement shown below.

IF(I2>0,"Profit","Loss")

I2 is the column which shows the profit of each order. This condition run on whole row and if condition satisfied then it returns “Profit”, if false then it returns “Loss”. The spreadsheet view of results shown below. This IF statement create a new column called “I” which shows all the records status. 
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Figure 1: IF condition in spreadsheet

We are interested to get the order which produce highest profit. For the purpose of getting this order, we used Lookup function of MS Excel which return the order of highest sale. 5452 is the order number which produce highest profit which is equal to 27226. This order also belongs to the product category “Technology”. The container of this order is large means the quantity is greater. The “Lookup” expression for getting highest profit order is given below.

INDEX (A1:A3152, MATCH (MAX (I1:I3152), I1:I3152,0))

In the above equation, column A traverse all the rows and match the rows with profit column. In which MAX function return the row having maximum value. 
 The pivot data analysis is the analysis in which analysis performed on two columns. This spreadsheet feature returns the results in both graphical and tabular form. We performed analysis on product category and profit column. We displayed the results in both tabular form and Chart form. There are three types of product categories that “Sarn Hellen Office” export. The tabular representation of this analysis shown below.
[image: ]
Figure 2: Pivot table analysis

This shows that the technology related product produces highest profit while furniture related product produces less profit. The product category column shows the categories of product while the column “Sum of Profit” return the total profit of each category. This table also shows the grand total profit. The graphical chart view shown below.

[image: ]
Figure 3: Product category vs total profit

Spreadsheet is very powerful tool of data analytic which provide lot of features. The main advantage of this software is that it is very user friendly. Formula creation and calculation is very easy in spreadsheet because it has lot of build in function like SUM, MAX, INDEX, AVG etc. It has lot of visualization tool for data representation like charts, graphs etc. These visualization effects make easy to analyze and compare the data. Although, its provide lot of features but it has not enough feature which help in making efficient decision making.

[bookmark: _Toc8585558]Analysis using Data mining Approaches
Data mining is the process of identifying the data pattern from large data set which help the firm during the decision making and other strategy designing process. There are different approaches of data mining that are used according to the type of data and it provide many interesting and hidden information. These approaches are given below.

[bookmark: _Toc8585559]Classification
Classification is the data mining approach which is used to classify or categorize the data as according to their related category. It can arrange and divide the whole data into different segments or group which are very helpful for analysis or decision making. (Gaigerov, Elkina and Pushkin, 1982) There are various classification algorithms, few of them are listed below.
· Naïve Bayes
· Decision tree
· Regression testing
· Neural network 
· Logistic reasoning
· Random forest

[bookmark: _Toc8585560]Clustering
Clustering is another data mining approach which divide the data into different clusters. These clusters are designed after computing intra-cluster and inter-cluster distance. Clusters are called as efficient clusters if they have less intra-cluster distance and large inter-cluster distance. The most common clustering algorithm is K-mean clustering. (Ahmad and Dey, 2007)

[bookmark: _Toc8585561]Association rule mining
Association rule mining is the main machine learning technique which detect hidden patterns between the data items. This technique is most widely used in the “Market basket scenario” to detect the relationship pattern between the entities. 

[bookmark: _Toc8585562]Regression Analysis
It is also the process of identifying the relationship between the variables. It can also identify that which variables are independent and which variables are dependent. 

[bookmark: _Toc8585563]Outlier detection
Outlier detection is one of the most advanced data mining technique which is used by the crime investigation agencies, Banks, Fraud Detection and other firms etc. This technique has a capability to detect the unknown behavior of user, system or data. Its other name is anomaly detection means to detect something which deviate from original. 

[bookmark: _Toc8585564]Analysis and demonstration on WEKA
This section includes all the analysis techniques and results that we used during the analysis on WEKA. Firstly, we performed the analysis of data attribute that what kind of attributes this data set have and then performed classification analysis and other data mining approaches on “Sarn Hellen Office” dataset.

Table 1: Attributes and their description
	Attribute name
	Type
	Description

	Order ID
	Numeric
	Unique identification number

	Returns
	Categorical
	Y/N 

	Order Date
	Numeric
	Store order date

	Order Priority
	Categorical
	Critical /Low/High/Medium

	Order Quantity
	Numeric
	Store quantity of order

	Sales
	Numeric
	Store sale of order

	Discount
	Numeric
	Discount on order

	Ship Mode
	Categorical
	Regular/ delivery Van/ Express

	Profit     
	Numeric
	Store profit on order

	Unit Price  
	Numeric
	Store net price of ordered product 

	Shipping Cost
	Numeric
	Store shipping cost

	Customer Name
	Nominal
	Store customer name

	Region
	Categorical
	Store region name

	Customer Segment
	Categorical
	Store segment of each customer

	Product category
	Categorical
	Store category of each product

	Product Sub-Category
	Categorical
	Store sub-category of each category product

	Product Container
	Categorical
	Store size of container box

	Ship Date
	Numeric
	Store shipping date



The classification results that we get are quite helpful which divide the whole data into different categories. We performed classification on this dataset after preprocessing by using decision tree algorithm. The evaluation method that we choose is cross validation using 10 folds. The accuracy of classifier is 74% and classification is done on column “product category” which classify all the record on three categories i.e. Office supplies, Technology and Furniture etc. The classifier was trained by using 3560 instances. 
[image: ]
Figure 4:Classification

This is the classification results shown in the above figure. The percentage split is 66% having 66% data used for classification and 34% data used for testing to evaluate the accuracy of classifier. 

In the next phase, we performed clustering on the selected pre-processed dataset. We used K-mean clustering algorithm for clustering purpose. The clustering is done by using 5 iterations and after clustering there are two clusters created having on the basic of inter-cluster and intra-cluster distance. The two clusters are cluster 0 and cluster 1. Cluster 1 is the largest cluster having 51% of total values. The figure shown below display the clusters which ae created on WEKA.
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Figure 5: Clustering

[bookmark: _Toc8585565]Conclusions
After all the analysis, we conclude that product belong to technical category are seen as higher profit gaining product. These products have higher profit rate as compared to other products categories. The results that we get after the analysis on spreadsheet and WEKA, we conclude that the WEKA is the most powerful tool as compared to spreadsheet because it, analyze the data as according to the customer need and it make decision making very easy. Spreadsheet is not a good analysis tool as compared to WEKA but it’s a good visualization tool which visualize data in very efficient manner as compared to WEKA. Hence, the classification results show that the product category “Technology” is very profit giving as compared to other products.
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