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Part1
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Microsoft excel is a robust tool that is useful in data pre-processing, analysis and visualising in diverse contexts. It has inbuilt functionalities that allow these processes to make sense out of raw data for different purposes. Raw data usually contains unstructured and uncategorised information which makes it difficult to make sense out of understand. The pre-processing phase is essential in transforming raw data into formats that can easily be analysed and visualised (Camões, 2016). Pre-processing seeks to eliminate errors and inconsistencies. Data pre-processing is part of data preparation for other analysis procedures.  In this regard, pre-processed data can be subjected to manipulation using different approaches such machine learning and data mining (Alasadi and Bhaya, 2017). This also makes it easier for automated analysis processes using different tools and applications. Additionally, raw data can be categorised into different clusters.

[bookmark: _Toc113291435]Data processing using excel 

Pivot tables in Microsoft Excel provide a robust and comprehensive approach to data analysis. When large amounts of data are involved, pivot tables provide a fast and effective way to analyse and tabulate data in detail. Data can be clustered based on different variables or elements of interest(Camões, 2016). For instance, in this case, the sales can be analysed for every year to establish trends and relationships. Pivot tables also allow the querying of huge data sets to smaller and easier to understand components. This is also made possible through flittering to obtain specific values and variables. Additionally, pivot charts can be generated based on the filtered data for different visualisation purposes (Camões, 2016). For instance, the trends in sales can be analysed based on every year, despite the data being given for individuals transactions of the four-year period. In this regard, pivot tables allow the comparison, establishment of patterns and trends form huge data volumes easily. With different tables formulated, visualisation based on these tables can also be performed. 
In this case, Pivot tables were used to identify the total sales made in the superstore for every year.  The analysis allows filtering of data to only select entries related to a specific year. This was done for every year and the data summarised in the table below. The trend shows that the sales were in a declining trend from 2009 to 2011. However, the trend reversed in 2012, even though the sales did not reach the level achieved in 2009. 


	Year 
	Sales 

	2009
	 $             4,209,897 

	2010
	 $             3,560,087 

	2011
	 $             3,429,945 

	2012
	 $             3,715,672 



The tabulated data is presented in the following graph
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Excel also has the tabulation function that can be used to summarise huge or large data sets. 

[bookmark: _Toc113291436]Data pre-processing

Organisations have multiple data collection points that is then analysed and visualised for different purposes. Microsoft excel is a useful tool for data pre-processing to facilitate the extraction of actionable insights for decision making and progress evaluation. For instance, in the superstore case, the data is presented in an unstructured format where more than 8000 transactions were recorded for four-year period between 2009 and 2012. This presents a huge volume of data with different related information such as order quantity, profit, unit prices, shipping options and costs, products specifications, regions and important dates. The data in this format is not useful and it requires pre-processing before analysis and visualisation. Additionally, the different categories in the data can be clustered to produce different types of reports as deemed necessary by any parties wishing to sue the data. Data pre-processing entails taking raw data and transforming it into formats that can easily be analysed and visualised. It may involve taking section of the raw data and grouping it into meaningful elements. For instance, the data can be formatted based on criteria such as year, product specification, order quantity or regions. One of the critical importance or benefits of data pre-processing is to eliminate any errors or missing information that may affect the results upon analysis (Alasadi and Bhaya, 2017). Inputting data with errors in excel and most data analysis tools will result in errors in the output and wrong information in the end. For instance, it is important to establish whether some fields are missing or may have errors.  In this regard, data pre-processing primarily seek to clean raw data to allow effective and accurate analysis. 
In this regard, one of the simple approaches used in data pre-processing in excel is the filter function. This functionality can locate missing data in dataset. Once the filter function is applied on differ ret rows, blanks or missing filed can be identified.  In case the entire field are filled, no missing or blank options will be available. This can further be supported by the count function where the number of entries in filed or category can be determined. In the superstore care, the number of entries for theentire4-yearperiod was 8,399 transactions. Using the count function gives the total number of entries or transactions. This can be allied on individual categories such as profits and sales. For instance, both fields gave the total number which shows that no entries were missed.  However, in the case of Product Base Margin, some fields had missing information. In such cases, going back to the original entry documents can help trace individual transactions and fill the missing data.
 Data pre-processing primarily focuses on categorical and numerical features of a dataset. Categorical features provide explanation on what data represent. In most cases in excel, categorical features are explanations of what values stand for. In this case, filed such as sales, profits, product id and date can be considered. Additional categorical features can be generated based on the type of data collected and the intended functionalities or insights sought. Regarding numerical features, this is basically the values or which may be number, factions, or even percentages. For effective data analysis to be carried out, numerical and categorical features should be arranged logically for mathematical and statistical analysis. 
 Data pre-processing can take several steps which seeks to achieve the highest level of data accuracy. In this regard assessing the quality of data to be used is critical. This involves checking for mismatched data types, mixed data values, outliers and missing data (Alasadi and Bhaya, 2017). This is then followed by data cleaning where some values can be eliminated or filled up with correct values. In some cases, dealing with unclean data may be necessary. This may include approaches like clustering, regression and binning. Binning involves splitting or sorting huge datasets to smaller and more logical sets. Regression selects variables with specific characteristics and eliminating unnecessary data.  Transformation methods can also be used during pre-processing to arrive at logical and usable formats(Alexandropoulos et al., 2019). For instance, aggregating data involves combining data together to a uniform format. For instance, in this case, using the filter format and Pivot tables, the data was sorted to get transactions that were only relevant to respective ears. This provided for datasets form the original one. This was then followed by feature selection where only the categories of interest were selected. In this case, from the several categories only sales and profits were areas of interest. Therefore, only the two features were selected for the next process of analysis. 
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Microsoft Excel is one of the most commonly used tools or software for simple to complex data analysis. Once a dataset has been pre-processed, it can be analysed to garner a wide range of insights deepening on the data and variables included. In most cases, Excel utilises different mathematical and statistical functions to manipulate and analyse data. Some of analysis processes are straightforward and can be used to get values such as sums, averages, and percentages (Raubenheimer, 2017). Further analysis utilising function like pivot tables can also be used to analyse huge data sets to filter specific elements in datasets. Excel has different data analysis options on the task pane. This can further be complemented by a wide range of formulas that can be used to summarise huge data sets. Functionalities like pivot tables also allow data manipulation based on different variables or categories identified within datasets (Todorova, 2019). For instance, in the superstores case, data can be manipulated to give values relevant to every year. This can further be analysed, for instance, to get the highest value in sales or the averages.   The highest value in sales can also be easily obtained where they can also be filtered form the highest to the lowest. Further data analysis can show the highest grossing products based on other field and categories such as region-wise, product categories or sub categories. The analysis options are unlimited and are all dependent on the insights sought from the dataset. The analysis process can then be further summarised or visualized into different options like tables, graphs and charts. Analysis also allows side by side comparison of different categories. For instance, the profits generated for every year can be summarised into single values to establish a trend or inform further investigation regarding observed changes. Such information is critical in determining which products are bet selling alongside informing business strategies that may be useful towards improving the numbers (David, 2017). Additionally, businesses can also determine their best-selling locations, number of return customers and the average value per order. All these are critical decision-making points that may be of interest to decision-makers and business strategists. Different types of analysis can be performed using excel. For instance, descriptive analysis help in establishing what happened given a dataset (David, 2017). For instance, this may entail aspects such as sales reports for a given period or reports such as monthly profits recorded. From descriptive analytics, diagnostic analytics can be carried to justify descriptive results. For instance, an analysis may be conducted to determine why profits dipped in 2010 and 2011 the current case.  The information can also be used to predict future trends by logically extrapolating the existing data. This can be done as a risk assessment measure for planning to improve current situation and also prepare better for identified challenges (David, 2017). For example, businesses can identify specific moths where sales were low and develop a strategic plan to address the issues. Finally, prescriptive analysis can be done to establish a logical and reasonable course of action based on historical data. This form of analysis uses current information to identify trends and learn from them to make meaningful changes.
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Data visualisation is presentation of data using graphics or pictorials. Different types of visualisations such as graphs, tables, charts, info graphics are often used in excel. Functionalities like pivot tables come with inbuilt capabilities where data can be transformed into different types of charts to show trends or relationships (Raubenheimer, 2017). 

	Year
	Profit 

	2009
	$  434,096.02

	2010
	$  364,917.33

	2011
	$  380,310.50

	2012
	$  342,444.13
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For example, in this case, visualisation shows that sales were on a declining trend from 2009 to 2011 but recovered in 2012. On the other hand, profits dipped in 2010, made a slight recovery in 2011 but dipped again in 2012. Such data visualisation provides a clear picture at glance relating to huge data sets. The entire data set can be easily visualised into a simple summary that is easy to understand for presentation purposes. 
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Based on the data collected from the students, the information was coded for easier analysis in Microsoft Excel and SPSS. For instance, with regards to ender, 0 represented males while 1 represented female. On the other hand, preference for ice-cream based on flavours was represented as follows; 1 represented vanilla, 2 represented chocolate and 3 represented strawberries. The coding made it easier to manipulate and analyse the data based on the variables and the scope of results sought. 
	

	Ice-cream

	N
	Valid
	200

	
	Missing
	0



	Ice-cream

	
	Frequency
	Percent
	Valid Percent
	Cumulative Percent

	Valid
	Vanilla
	95
	47.5
	47.5
	47.5

	
	Chocolate
	47
	23.5
	23.5
	71.0

	
	Strawberry
	58
	29.0
	29.0
	100.0

	
	Total
	200
	100.0
	100.0
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The tables and graphs above show the number of students who preferred the different types of ice cream flavours regardless of the gender, which also summarised below. The tables also show the percentages.

Vanilla: 95
Chocolate: 47
Strawberry: 58
Total: 200.
Therefore, the number of students with the Vanilla preference is 95. 
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	Statistics

	Gender

	N
	Valid
	200

	
	Missing
	0



	Gender

	
	Frequency
	Percent
	Valid Percent
	Cumulative Percent

	Valid
	Male
	91
	45.5
	45.5
	45.5

	
	Female
	109
	54.5
	54.5
	100.0

	
	Total
	200
	100.0
	100.0
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From the SPSS analysis, the total number of students is 200. Form this, 91 are male and 109 are female. 
Mean and median for participants who like chocolate and strawberry
Chocolate

[bookmark: _Toc113291442]2.3: Mean and Median

A total number of 47 participants had their preference as chocolate for ice cream flavours. After filtering these participants, the mean and median scores for the video game and puzzle tests were calculated.

	Statistics

	
	Video
	Puzzle

	N
	Valid
	47
	47

	
	Missing
	0
	0

	Mean
	47.70
	47.32

	Median
	47.00
	46.00



	Video

	
	Frequency
	Percent
	Valid Percent
	Cumulative Percent

	Valid
	29
	1
	2.1
	2.1
	2.1

	
	31
	1
	2.1
	2.1
	4.3

	
	33
	2
	4.3
	4.3
	8.5

	
	34
	3
	6.4
	6.4
	14.9

	
	35
	1
	2.1
	2.1
	17.0

	
	36
	1
	2.1
	2.1
	19.1

	
	39
	3
	6.4
	6.4
	25.5

	
	40
	2
	4.3
	4.3
	29.8

	
	42
	3
	6.4
	6.4
	36.2

	
	44
	3
	6.4
	6.4
	42.6

	
	45
	1
	2.1
	2.1
	44.7

	
	47
	3
	6.4
	6.4
	51.1

	
	50
	5
	10.6
	10.6
	61.7

	
	51
	1
	2.1
	2.1
	63.8

	
	53
	3
	6.4
	6.4
	70.2

	
	54
	2
	4.3
	4.3
	74.5

	
	55
	1
	2.1
	2.1
	76.6

	
	56
	1
	2.1
	2.1
	78.7

	
	58
	2
	4.3
	4.3
	83.0

	
	59
	1
	2.1
	2.1
	85.1

	
	61
	2
	4.3
	4.3
	89.4

	
	63
	2
	4.3
	4.3
	93.6

	
	65
	1
	2.1
	2.1
	95.7

	
	66
	1
	2.1
	2.1
	97.9

	
	69
	1
	2.1
	2.1
	100.0

	
	Total
	47
	100.0
	100.0
	




The mean scores from the above SPSS analysis shows that the mean scores for the mean scores for participants who had a preferred chocolate was 47.7 for the video game test and 47.32 for the puzzle test. In the case of the median scores, the same participants had a median score of 47.o for the video game and 46.0 for the puzzle. 
In the case of participants who had a preference for strawberry, 58 out of the 200 were subjected to further analysis. The mean and median computation using SPSS is analysed and summarised below.

	Statistics

	
	Video
	Puzzle

	N
	Valid
	58
	58

	
	Missing
	0
	0

	Mean
	55.45
	57.14

	Median
	58.00
	61.00





The mean score for participants with a preference for strawberry ice-cream was 55.45 for the video game test and 57.14 for the puzzle test. In the case of median for the same group of participants, the mean was 58.00 and the median 61.00. 
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Two step cluster analysis is designed to reveal the scope of groupings within a dataset. It attempts to identify the presence of grouping not previously known. The two-step cluster analysis can create profiles based on different variables in the data. For instance, the number of males or females based on performance in the different tests can be determined. The function is found on the analyse-classify option on the task pane. Here, categorical and continuous variables are selected. In this case the gender, puzzle and video game tests were selected. The ice-cream flavour preference can be sued as an evaluation filed to give the following output. 
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This yields two clusters which is good for clustering.  Further analysis shows that the smallest cluster has 45.5% of individuals while the largest has 54.5% of the participants with a ratio of 1.2 among the two. 
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Further the scores based on gender are further clustered and shown in the summary below
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 Summary shows the average scores for both genders based on the individual tests. Males performed better in the video game while females performed better in the puzzle test. 
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Data has become an essential element of modern-day organisations. Data is used for critical decision making such as businesses strategy and planning for operational dynamics. The use of data is deemed to be effective in guiding decision-making roles.  Data used in business and real-world examples is collected from different data points and resources. Such data goes through different processes before it is utilised for different purposes. Data and text mining entail sifting and sorting through huge volumes of data to identify patterns or correlations that could point to specific actionable elements (Gan et al., 2020). Therefore, data mining allows making sense out of huge data volumes away from ordinary analysis approaches. 
Data clustering is one of the data and text mining methods commonly used in organisations and businesses contexts. The method entails grouping data and text based on different data points with specific or preferred characteristics.  This involves dividing data into subsets that are relevant to the data analysts (Gan et al., 2020). For instance, an organisation or businesses can cluster data based on demand based on age or age groups to better understand their markets
Data cleaning is also another common method which basically entails preparing datasets in a way that enhances authenticity and accuracy. For instance, in most cases, it is likely to have missing information, duplicate data or data with errors. Data cleaning seeks to remove such cases or resolve them to avoid giving skewed results upon analysis(Fatima et al., 2017). For instance, in real world examples, it may entail going back to the collection point to fill missing information or verify accuracy.
Association is also another method used in text and data mining where relationships or correlations are sought within datasets. Different forms of association may exist but can only be established upon further data analysis and manipulation (Roiger, 2017). For instance, the demand for a product may be higher at some point for a specific group of consumers. Data mining through association can establish the extent of such relationships and their significance. This can inform further analysis or investigations in business scenarios 
[bookmark: _Toc113291445]2.6: SPSS and Excel advantages and disadvantages 

	SPSS

	Advantages 
	Disadvantages 

	Is inclined more towards statistical analysis 
Has a wide range of visualisation options compared to Microsoft Excel
It offer quicker analysis of datasets with faster solutions
Has clear and concise statistical analysis tools compared to Excel with well managed output 
Easier coding of values 

	Is more complex to use and may require additional statistical and mathematical knowledge and training
Can be expensive to purchase compared to Microsoft Excel 

	Microsoft Excel 

	Advantages 
	Disadvantages 

	Easier to use compared to SPSS
Easy to generate graphs tables and other visualisation tools 
Compatibility with other spreadsheet and data management tools and software (Lee and Peters, 2015).
	May require additional training and knowledge for statistical and mathematical analysis 
Prone to errors that may be difficult to identify based on human accuracy(Lee and Peters, 2015).





[bookmark: _Toc113291446]Conclusion

Microsoft Excel and SPSS are powerful data analysis and visualisation tools. They can be relied on for a wide range of simple and complex mathematical computations. Raw data collected from different data points can be consolidated and summarised to garner useful insights and justifications for decision making. These include data pre-processing, analysis and visualisation using different approaches and functionalities. These functionalities are laid out in the superstore and ice-cream scenarios. The two platforms have different advantages and limitations that make them effective in some data analysis situations over others. 
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