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[bookmark: _Toc74436296]1.0 Introduction 
The study is focused on data handling and deriving useful information from it. In part 1, the profit and sales of the Superstore are determined using various functions of Microsoft Excel. COUNTIF, SUM, MIN and MAX are applied for analysing the data. Part 2 of the study is focused on the utilization of the SPSS for clustering relevant data using hierarchical clustering analysis. Further advantages and disadvantages of SPSS over excel is focused along with different types of techniques used for data mining. 
[bookmark: _Toc74436297]2.0 Part 1
[bookmark: _Toc74436298]2.1 Pre-processing the data 
Data pre-processing is a technique that helps in transforming data into a simplified form for better understanding. It is observed that data in the real world is incomplete, inconsistent and uncertain. Hence, it becomes important to analyse the trend or patterns hidden within a huge amount of data from the real world. Data pre-processing helps in resolving issues and identifying patterns within huge limited data. It helps in resolving issues arising from inconsistency in data along with uncertainty. As mentioned by Li et al. (2019), data pre-processing helps in analysing new trends that can be utilised in making informed decisions and understanding complex data. There are several techniques used in data pre-processing including data cleaning, data integration, data transformation and data reduction.
[image: ]
Figure 1: Data transformation 
(Source: Bilalli et al. 2018)
Data cleaning: The data in the real world is incomplete, inconsistent and noisy that needs to be cleaned the irregularities, missing values and identifying outliers. Incorrect attributes and values need to be refined for understanding and simplifying the data. Complicated data tends to create confusion while mining it. Incomplete or noisy data needs to be eradicated in the data cleaning process. Further, it is observed that useful data is highlighted effectively for further processing.
Data integration: According to Calmon et al. (2017), Data integration is a procedure that helps in combining data from various sources into a coherent data store. Data cubes, databases or flat files are considered in the Data integration process.
Data transformation: Data accessed from various sources are transformed to appropriate mining forms. There are four types of data transformation including normalisation, smoothing, aggregation and generalization. 
Data reduction:
It is observed that analysis of complex data takes time, hence, data reduction techniques are important. Data Cube aggregation, dimension reduction, data compression and numerosity reduction are some of the techniques that help in data reduction. In the data set provided for Superstore, it is observed that details regarding the Order ID, Order Price, Order Quantity, Sales, Discount, Ship mode are provided along with other parameters. Profit, unit price, shipping cost, customer, province, region, customer, product category, product subcategory, product base margin and ship date are provided. However, the overall decline in sales and profit needs to be determined effectively that is based on pre-processing. According to Tang et al. (2019), the pre-processing of data is focused on reducing complexity and simplifying it for analysis of profit and sales of the organization.
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Figure 2: Complex Data of Superstore
(Source: Created by learner)
  In order to analyse the profit and sales of the Superstore, irrelevant data such as order ID, shipping date, product base margin and order quantity are eliminated from Microsoft Excel. The data is reduced significantly and focused on the relevant data including Profit, Sales and Order Date along with Row ID. These are important parameters that help in identifying sales and profit. The data is provided for four years beginning from 1st January 2009 to 30 December 2012. In order to eliminate the complexity, the order date needs to be arranged in ascending order to simplify it. 
[bookmark: _Toc74436299]2.2 Analysing the data 
The data is analysed for the Superstore ranging from 1st January 2009 to 30 December 2012. It is observed that sales of the Superstore vary every day in the period considered. Moreover, profit for each day is different, sometimes it is negative and sometimes positive.  It can be observed the sales on 1st January and 2009 were around $261.54 and the loss on the same day. Further, sales on the following day were $10123.02 and the profit of the day was 457.81. As mentioned by Ebert and Yarnold (2017), the data arranged in ascending order helped in analysing sales and profit for each day accurately. It is observed that sales and profit for all the four-year needs to be analysed through the application of various functions of Microsoft Excel such as Xlookup, Pivot tables and graph. COUNTIF function is used for determining the profit below 0. The analysis of the data is performed through different functions including, minimum value, maximum values and profit below 0.
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Figure 3: Data reduced for Superstore
(Source: Created by the learner)
Sales: In order to analyse the sales of a Superstore, it is important to categorize the data into four different parts. The different parts considered for sales are 2009, 2010, 2011 and 2012. It is observed that Superstore generated sales of approximately $3,795,574 in 2009. The overall sales of the company are calculated using the SUM function. The range between 1st January 2019 to 31st December 2019 is considered for calculating the sales for the company.
In a similar way, the sum of all the sales data for 2010 is calculated using the SUM formula (Koseleva and Ropaite, 2017). The range selected for 2010 begins from 1st January 2010 to 31st January 2010. It is observed that the overall sales for the year 2010 are $3,790,848. It is observed that the SUM function is important for finding overall sales of the Superstore in the year 2010. On the other hand, the SUM function is applied for the range from 1st January 2011 to 31st December 2011. It is important to categorize sales for every year in order to find maximum values and minimum values. Further, it allows analysing the trends of increase and decrease in sales. It can be observed that overall sales in the year 2011 were $3,368,978 in 2011.
Further, it can be observed that overall sales using the SUM function for the range 1st January 2012 to 30 December 2012 is $3,960,201.
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Figure 2: Data for Sales
(Source: Created by the learner)
Maximum value for sales: Max function in Microsoft Excel helps in determining the maximum values for a selected range. In order to find the trend of decline in sales for Superstore, MAX function needs to be effectively utilized for the net sales categorised under different years (Rayat, 2018).  The data is processed for analysing the maximum value for sales which is $3,960,201. It is observed that overall sales for the company in 2012 were maximum as compared with other years. 
Minimum values for sales: It is observed that the MIN function can be utilised for determining minimum values for a selected range of data in Microsoft Excel (Divisi et al. 2017). The minimum value for the sales in the given range is $3,368,978. Moreover, it can be observed that overall sales are lowest for 2011 when the MIN function is applied for all the years. 
The trend for sales in Superstore: The application of SUM, MIN and MAX function helps in identifying the trend in sales of the organization. The sales values declined continuously starting from 2009. Further, it is observed that overall sales were $3,795,574 in 2009 that declined to $3,790,848 in 2010. The trend continued for another year and changed rapidly in 2012. The sales of the company increased to $3,960,201 in 2012.
Profit: The profit for the organisation changes randomly each day as observed from the data set. On 1 January 2009, the company incurred a loss of $213.25, however it changed rapidly on the next day and gained a profit of $457.81.  Hence, it is important to understand the change in overall profit for the period of four years starting from 2009 to 2012 (Doruk et al. 2020). The period for calculating profit in 2009 starts from 1st January to 31st December. The SUM function is applied for the above-mentioned range to calculate overall profit for the year 2009 which amounts to $365,399. In a similar way, the overall profit for 2010 is calculated using the Sum function. The overall value for profit generated by the company in the year 2010 is $407,515. It is observed that the profit generated in the year 2011 is $361,812. However, the period selected for 2012 begins from 1st January 2012 to 30th December 2012. The SUM function is applied for the given range to calculate the profit earned by the organization that amounts to $361,812.  
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Figure 3: Data for Profit and sales
(Source: Created by the learner)
Maximum value: The application of the MAX function in Microsoft Excel helps in selecting the maximum value of profit in each year. It can be observed that the maximum value for the profit is $407,515. The maximum value for profit generated by the company is for 2010 when compared with the remaining years.
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Figure 4: Data for Maximum and Minimum
(Source: Created by the learner)

Minimum values: It is observed that the MIN function helps determine the lowest value for a selected range in Microsoft Excel. The application of the MIN function indicates that $361812 is the lowest profit generated by the company. The values correspond to the profit earned by the company in 2012. 
The trend for sales in Superstore:
It is observed that profit earned by Superstore in 2009 was $365,399 that increased significantly in the following year. However, the maximum profit generated by the company in 2010 fell short in the next two years (Ebert and Yarnold, 2017). It is observed that the profit continued to decline beginning from 2010.
Profit below 0 or incurred loss: The COUNTIF function helps in determining the conditional value for a selected range. The trend in profit generated by the company can be determined using the COUNTIF function, as the profit fluctuates each day. 
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Figure 5: Profit below zero
(Source: Created by the learner)
It is observed that the company registered a profit below 0 or incurred loss in a year can be calculated using COUNTIF. In the table above it is observed that profit went down below 0 1078 times in 2009, 1105 times in 2010, 999 in 2011 and 3185 times in 2012. The losses incurred in the sale of each item every day in the Superstore is considered.
[bookmark: _Toc74436300]2.3 Visualising the data 
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Figure 6: Sales trend of Superstore
(Source: Created by the learner)
The trends of decline in sales of and profits can be visually analysed through line graphs. The figure below describes the trend in sales of Superstore from 2009 to 2012. The line graph indicates that sales declined in 2011 significantly from 2010. Moreover, the sales increased significantly in the following year. Therefore, it can be observed that Superstore increased its sales after a slight dip in 2011. 
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Figure 7:  Profit trend of Superstore
(Source: Created by the learner)
On the other hand, it is observed that the profit of the organization increased linearly in 2010: however, it declined significantly in the following years. Therefore, the profit of the company is declining as observed from the figure above. As mentioned by Moriarty and Richardson et al. (2018), it can be visualised those sales are increased and profit is decreased for the company by application of SUM, MAX, MIN, COUNTIF function in the dataset of Superstore.
[bookmark: _Toc74436301]3.0 Part 2
[bookmark: _Toc74436302]3.1 Number of customers eating rice: 
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Figure 8: Frequency table for Number of customer eating rice
(Source: Created by the learner) 

[image: ]
[bookmark: _Hlk74432009]Figure 9:  Chart for number customer eating rice
(Source: Created by the learner)
According to Rayat (2018), the data provided for the Smile Clinic is processed using SPSS to evaluate the number of customers who eat rice. It is observed from the table that there are 100 customers of Smile Clinic in which 60 customers eat rice. Approximately 55 per cent of the customers ate rice as 9 values were missing. The percentage of customers eating rice-based on valid data comes around 60 per cent.
[bookmark: _Toc74436303]3.2 The number of customers who are male and female:
It is observed that there are 109 values for the below table in which 9 values are missing. 100 values are considered valid while calculating the number of male and female customers of Smile Clinic. There are 50 male customers and 50 female customers.
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Figure 9: Frequency table for Gender of customer
(Source: Created by the learner) 
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Figure 10: Chart for Gender of customer
(Source: Created by the learner) 
On the one hand, the number of male customers is 45.9 per cent based on all the entries in Microsoft Excel provided for Smile Clinic. On the other hand, the number of male customers of Smile Clinic Is 50 per cent based on valid data (Divisi et al. 2017). It is observed that the percentage of male and female customers in the organization are equal.
[bookmark: _Toc74436304]3.3 Mean and median of their ages
The mean ages of customers of the Smile Clinic are 20.35 and the median is 19.0.
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Figure 10: Chart for Gender of customer
(Source: Created by the learner) 
[bookmark: _Toc74436305]3.4 Mean and median of customers eating rice
Further, it is observed that mean of the customers is .60 and the median is 1.00
The above figure helps in comparing the mean and median age of customers against those customers who prefer to eat rice.
[bookmark: _Toc74436306]3.5 Findings 
a) Example of clustering
Cluster analysis is also termed as clustering that focuses on classifying data into small groups or clusters. It is an exploratory analysis centred on the identification of structure within the data. Further, it tries to recognize the homogenous group when grouping is known earlier. As mentioned by Doruk et al. (2020), the exploratory analysis is not based on the variables; hence clustering does not focus on the distinction between independent or dependent variables.

[image: ]
Figure 11: Screenshot for Cluster 
(Source: Created by the learner) 

SPSS offers multiple cluster analysis methods that can process ordinal, nominal, binary and scale data. The TwoStep clustering helps in identifying the number of clusters through hierarchical methods. Clustering is used for grouping larger datasets without concern for specific outcomes. According to Moriarty and Richardson (2018), it is beneficial in manipulating data and simplifying it effectively. 
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Figure 12: Screenshot for Cluster 
(Source: Created by the learner) 
 The data provided for the Smile Clinic is processed using SPSS for clustering various data sets. In the SPSS analysis, the hierarchical method is used for clustering where users define missing values are treated as missing. The analysis is based on the values which are valid for the cases used (Mishra et al. 2019). Average Linkage (Between Groups) is applied and Squared Euclidean Distance used measure is used in the analysis for clustering. 
	Notes

	Output Created
	12-JUN-2021 15:03:05

	Comments
	

	Input
	Active Dataset
	DataSet1

	
	Filter
	<none>

	
	Weight
	<none>

	
	Split File
	<none>

	
	N of Rows in Working Data File
	109

	Missing Value Handling
	Definition of Missing
	User-defined missing values are treated as missing.

	
	Cases Used
	Statistics are based on cases with no missing values for any variable used.

	Syntax
	CLUSTER   Gender Age Rice
  /METHOD BAVERAGE
  /MEASURE=SEUCLID
  /PRINT SCHEDULE
  /PLOT VICICLE.

	Resources
	Processor Time
	00:00:00.25

	
	Elapsed Time
	00:00:00.31


Table 1: Output of Cluster using SPSS
(Created by learner)
Three clusters are focused on the analysis such as gender, age and rice. The table below indicates valid cases and their percentage in the data. There are 100 valid data and its equivalent percentage is 91.7. On the other hand, there are 9 missing values whose equivalent percentage is 8.3. 
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Figure 13: Screenshot for Cluster 
(Source: Created by the learner) 
The figure 11 indicates the analysis of the given data using SPSS. The “Analyze” section is first selected and then “classify” is selected. Further, hierarchical clusters are selected for cluster analysis in SPSS as shown in the figure 12 above (Chakraborty, 2018). Gender, Age and Rice are three variables selected under the Hierarchical cluster analysis.
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Figure 13: Agglomeration schedules
(Source: Created by the learner) 

Agglomeration schedules help in identifying the values of each cluster at different stages (Sharma et al. 2020). The table below helps in analyzing the stage, clusters, coefficient and the next stage. It is observed that at stage 1, the value for cluster 1 is 89 and the value for cluster 2 is 99. 
However, the coefficient value remains 0 for stage 1 and it is observed that the next value of the cluster obtained is 10. Similarly, it is observed that the value for the cluster is 2 and cluster 2 is 98 for stage 2. It is observed that the value of the cluster changes to 74 in the next stage. It can be observed the values for cluster 1 decreases to 1 and the value of cluster 2 changes to 2 at stage 98. 
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Figure 13: The dendrogram
(Source: Created by the learner) 
Moreover, there is a significant increase in the coefficient value of each cluster in this stage. On the other hand, the values of cluster 1 change to 96 and cluster 2 to 95. Further, the value for the next stage changes to 99 as observed from the cl table. It can be observed that hierarchical analysis helps in identifying the values of the cluster at different stages beginning from stage 1 to stage 99. The dendrogram above helps in analysing the three different clusters such as cases and clusters (Lemenkova, 2019). The dendrogram helps in analysing the value for the cluster; 1 is 99 and cluster 2 is 89 at stage 1. 
b) Common data mining methods
Several data mining techniques help in analysing different types of data and simplifying it further.  Data mining is beneficial in extracting information from huge amounts of data. Further, the conversion of data into useful information is focused on data mining. Common data mining techniques are decision trees, sequential patterns, clustering, prediction, association and classifications. 
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Figure 13: Datamining techniques
(Source: developer.ibm, 2019) 
Classification analysis techniques help in assigning the items into target classes for predicting a trend of the pattern. Association technique is commonly known as relation technique in which pattern is recognized based on the relationship of items (Zolfaghari et al. 2019). The clustering technique is centred on the grouping of similar data and based on the principle of maximizing intraclass. Regression analysis techniques are used for identifying dependency between two variables and recognizing causal relationships for predicting the outcomes. On the other hand, the decision tree helps in simplifying data in easy steps which appear similar to branches of trees. 
c) Advantages and disadvantages of SPSS over Excel
Advantages of SPSS over excel: SPSS is more powerful when compared to handling large amounts of data and it has a better user interface. The graphs generated by SPSS have more analytical features. various types of analysis can be performed using SPSS such as Cluster, ANOVA, correlation and Discriminant. It can be observed that linear regression, PLUM regression Curve estimation can be performed using SPSS (Li and Ju, 2017). Moreover, a separate output file is created in SPSS that has a minimal chance of getting corrupted by accident. On the other hand, SPSS is based on variables and Excel uses constant as well as variables.
Disadvantages of SPSS over excel: SPPS is highly-priced software and requires data to be converted into variables for processing it. Moreover, it has limited functionality and very similar to excel
[bookmark: _Toc74436307]4.0 Conclusion
It can be concluded that large amounts of data need to be simplified in order to gain useful information. In part 1, the data for Superstore is processed using Micriosfit excel to identify the sales and profit trend in the organization from 2009 to 2012. It is observed that there is a decline in sales in 2011 and then increased in the next year. On the other hand, the trend of profit is analysed for the Superstore using different functions of Microsoft Excel. In part 2, SPSS has been used for identifying or classifying the data into the different cluster. Hierarchical cluster analysis is used in the study.
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