




Data Analysis and Visualisation with Excel and SPSS




Name
Ivan Gunchev
Institution
University of Wales
Trinity Saint David
Course
Data Handling & Business Intelligence


Table of Contents
Task One	3
Sales Growth Trend for the Period January 1, 2009 – December 30, 2011	3
Profit Growth Trend for the Period January 1, 2009 – December 30, 2011	4
Relevance of Using Excel in the Pre-Processing, Analysis, and Visualization of Data	4
Pivot Table	7
Sales Versus Regions	8
Sales Versus Customer Segment	8
More Visualisation	10
Task Two	12
2.1 How many students preferred Vanilla ice cream	12
2.2 How many students were male and female	12
2.3 What are the Mean and Median of participants who likes chocolate and strawberry flavour ice-cream?	13
2.4 Cluster Example (K-Cluster)	14
Results	16
ANOVA	16
2.5 Data Mining and Text Mining Methods that can be Used in Business	17
Advantages and Disadvantages of Using SPSS and Excel	17
Advantages of Using SPSS and Excel	17
Disadvantages of Using SPSS and Excel	18
References List	19






[bookmark: _Toc123150102]Task One
[bookmark: _Toc123150103]Sales Growth Trend for the Period January 1, 2009 – December 30, 2011
Figure 1

According to the figure above, sales of the company have remained average, that is, there is no noticeable significant growth. Higher sales were reported in the January 2009, which reached the highest peak in March-April of the same year before plummeting in the period July – 2009 – April, 2010; since which, the growth has fairly remained constant.
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Figure 2

Figure 2 above indicates that no growth trend occurred in the period 2009 – 2012. According to the figure, the firm has experienced some periods of less profit, although on average, the profits seem to remain positive. Compared to sales in figure 1 however, it is logical to assume that the profits of the company are higher. Notably, during the period in which the profits remained low as indicated in figure 1, the profits during that period fairly remained positive. This indicates that despite the firm’s making low sales, it continues to make profits. 
[bookmark: _Toc123150105]Relevance of Using Excel in the Pre-Processing, Analysis, and Visualisation of Data
Often, excel is used either independently to analyse data, or jointly with other statistical software such as statistical package for social sciences (SPSS). Regardless of how it is used, the tool is fundamental in pre-processing of data, data analysis and visualisation. One of the most important functions of excel as a pre-processing data tool is when it is used jointly with another statistical analysis software such as SPSS.
Today, most of the data collection strategies have shifted to the online platform, both for convenience, and recently, the complications of the restrictions and physical contact because of Covid-19 (Hlatshwako et al., 2021). It has become indeed convenient to have people complete surveys on the online platform. First, this strategy enables the researcher to obtain data from a larger pool of audience, and secondly, it enables the researcher to obtain data faster. Most of the online survey data collection tools are designed with excel. As such, when the survey is complete, the researcher can obtain or download the data in excel form. 
While excel has a complete data analysis tool, sometimes, it is necessary that a researcher uses a more advanced analysis strategy; often the SPSS, Eviews, and other methods. It becomes important therefore, to transport the excel data into the alternative data analysis software; hence the need for pre-processing of data. One of the most important tools for pre-processing of data in excel is the IF function. The IF function in excel helps the researcher to transform string data into numerical values. String data as Hossain (2021) describes are non-numerical values, which are often captured in most data collection procedures, especially in the online platforms. An example of a string variable is name of an individual such as “James’’, or name of a place. Common string variables in excel as captured in the online surveys include items such as “Strongly Agree’’, “Agree”, among others.
The statistical analysis packages including excel are only designed to analyse numerical data. For instance, it is not possible to analyse data in excel or in SPSS to produce the frequency of string data such as the names of a place. The case is even difficult when dealing with large volume of data (McCormick, & Salcedo, 2017). In the given data set for instance, the variable “Order Priority” is captured as a string variable with the following responses – not specified, high, critical, and low. An order therefore, can only be classified under one category. If the researcher seeks to determine the order priority under the given nature of the data, it is impossible because of the string nature of the data. The IF function is therefore, used to transform the data. The IF formula is described herein.
If the targeted cell such as order priority is “Not Specified”, excel is instructed to return a specific numerical value such as “1”, of false, if the targeted cell is otherwise. In cases where there is multiple option, each condition is specified with a particular value that should be returned. For instance, IF order category is “Not Specified”, return “1”, IF order priority is “High”, return “2”, IF “Critical”, return 3, IF “Low”, return 4. Once this formula is defined, it transforms all the corresponding data as indicated in figure 3 below.
Figure 3
[image: ]

According to figure 3 above, the IF function for order priority is specified. The first cell returns a value of one since the corresponding cell is “Not Specified”. When the first cell is clicked and dragged down, the corresponding numerical value for every cell is replicated up to the end. Similar procedure was also performed for the following variables that were deemed important for the subsequent analysis – region, consumer segment, mode of delivery, and type of product. 
Transforming the data to SPSS would also need coding like the one used in excel. Once the coding has been done in SPSS, the data will then be copied and pasted to allow subsequent analysis. This is a very convenient procedure because given the circumstance of such huge data volume, it would practically be impossible for instance, to count how many orders priority fits “Not Specified”, and any other relevant string variable.
[bookmark: _Toc123150106]Pivot Table
A pivot table is crucial in excel as it allows a researcher to explore and easily see comparison of large data. Pivot tables are commonly used where there is the need to readily see how data are related; without necessarily engaging further statistical analysis such as significance among others. Data obtained over a long period are best visualised in terms of trend. Sometimes, the common statistics such as means and median are not important unless they are compared. A pivot table therefore, allows a better visualisation of data. In this case, the Superstore data were collected over three years, every day; which is indeed a large data set. While the mean sales may be important, a manager would most be interested with visualising the growth trends as shown in figure 1 and 2. Additionally, a manager may be interest to explore for instance, the regions from which most sales originate. Further, the manager may be interested to explore the specific consumer segment who are the major buyers; and further, the specific products that generates high sales. To achieve this, a pivot table is necessary as indicated in table 1.
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Table 1
	Region
	Sales

	Atlantic
	1080

	North Carolina
	79

	Northwest Territories
	59

	Ontario
	2161

	Prarie
	1706

	Quebec
	781

	Region
	1

	West
	1991

	Yukon
	542

	Grand Total
	8400



According to table one, it can readily be visualised that majority of the sales originates from Ontario, followed by West, Prarie, then Atlantic. North Carolina and Northwest Territories have the fewest sales.
[bookmark: _Toc123150108]Sales Versus Customer Segment
Table 2
	Consumer Segment
	Sales

	Consumer
	1649

	Corporate
	3076

	Customer Segment
	1

	Home Office
	2032

	Small Business
	1642

	Grand Total
	8400



Table 2 also indicates that corporate consumer segment are the major buyers of the company’s products, followed by home office, then consumer and finally, the small business. Such information is important for the managers in making appropriate resource allocations. More data analysis can be done. Similar information can also be presented in form of a chart as shown in figure 4 and 5 below.
Figure 4

Figure 5


[bookmark: _Toc123150109]More Visualisation
Sometimes it is prudent to have further visualisation of the data to help the researcher have a better understanding of how the various products perform. The primary goal of a business organisation for instance, is to generate profit. As such, the business manager needs to incorporate various elements that may affect the profitability of a firm. Essentially, there are several factors that determines a firm’s profitability. For instance, the unit sale price, the cost of shipment, the and sales volume are some of the factors that determines or influences the profitability. However, in theory, it is easy for a manager to make such assumptions. In decision-making however, it is fundamental that adequate statistical procedures are applied. Some of the important data analysis techniques in excel that helps a manager best visualise the relationship of the various elements of production is regression analysis; which is a form of multivariate analysis. According to Chatfield (2018), multivariate analysis is important for business organisations for multiple reasons. First, it enables the researcher to effectively determine the magnitude of the relationship between selected variables. Second, regression analysis enables a manager to visualise the level of significance of the relationship. This is important as it allows the managers to determine where to appropriately allocated the various resources. In this case, the regression analysis was performed on the following variables – profit, sale price, and cost of shipment, order quantity, and discount offered.
The assumption herе is that unit price affects directly the profit margin, shipment cost adds to the total cost, which influences the profit margin. Order quantity also influences the type of delivery; hence the shipment cost. Lastly, discount increases sales, which ultimately affects the profits, either positively or negatively. The results of the regression analysis are presented herein. 
Table 3
	SUMMARY OUTPUT

	
	

	Regression Statistics

	Multiple R
	0.199444

	R Square
	0.039778

	Adjusted R Square
	0.03932

	Standard Error
	1172.891

	Observations
	8399



Table 3 shows the summary of the regression model. According to the table, the R Square is 3.9%, meaning that only 3.9% of the profits of the company can be explained by the selected four variables – discount, unit sale price, order quantity, and shipment cost. Arguably, this makes sense because other than the mentioned factors, the sales of a company’s products are explained by several variables. 
Table 4
	 
	Coefficients
	Standard Error
	t Stat
	P-value
	Lower 95%
	Upper 95%
	Lower 95.0%
	Upper 95.0%

	Intercept
	-152.311
	34.57798
	-4.40486
	1.07E-05
	-220.093
	-84.5298
	-220.093
	-84.5298

	Unit Price
	0.070948
	0.045657
	1.553929
	0.120239
	-0.01855
	0.160447
	-0.01855
	0.160447

	Discount
	-1327.62
	402.2071
	-3.30083
	0.000968
	-2116.04
	-539.19
	-2116.04
	-539.19

	Order Quantity
	16.18396
	0.888833
	18.2081
	1.1E-72
	14.44163
	17.92629
	14.44163
	17.92629

	Shipping Cost
	-1.61673
	0.763746
	-2.11684
	0.034303
	-3.11386
	-0.1196
	-3.11386
	-0.1196



In table 4, the most important values are the coefficient and the p-values. For the four independent variables, the table indicates that unit price is positively associated with profits (β = 0.07, p=0.12) which indicates that the relationship is nevertheless, not statistically significant. Discount is negatively associated with profits (β = -1327.62, p=0.001), and the relationship is statistically significant. There is also a positive relationship between order quantity (β=16.18, p=0.001), and the relationship is statistically significant. Lastly, the results indicate that there is a negative relationship between shipment cost and profits (β=-1.61, p=0.03), implying that the relationship is statistically significant. Based on the findings, order quantity has the most significant impact on higher profits. On the other hand, discount, and shipment cost both have a negative and significant impact on profitability.
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Table 5
	Ice Cream Flavor

	
	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
	



Table 5 indicates that most customers of the company who were surveyed prefer Vanilla flavour (47.5%), while (29%) preferred strawberry, and the remaining (23.5%) preferred chocolate flavour. 
[bookmark: _Toc123150112]2.2 How many students were male and female
Table 6
	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
	



According to table 6 above, majority of the respondents (54.5%) were female, and the rest identified as male (45.5%). 
[bookmark: _Toc123150113]2.3 What are the Mean and Median of participants who likes chocolate and strawberry flavour ice-cream?
Calculating means of categorical variables is often inappropriate and does not have statistical meaning for interpretation. A categorical variable is one that takes more than one response, often in discrete numbers (Daly et al., 2016). Categorical variables are those that cannot be measured in a continuous scale. Gender for instance, cannot be measured as 1,3,4,5, or 8. The only appropriate way of measuring such variables is to define specific categories and assign discrete values. For instance, male is assigned “0”, while female is assigned “1”. There is usually not specific rule for assigning the numerical values if they are convenient for the researcher’s analysis. The variable of the students’ preference of the ice cream flavour was coded using three values – “1” vanilla, “2” for chocolate, and “strawberry”. 
The essence therefore, is that an individual can only have one preference of ice cream among the three. People who select chocolate therefore were assigned 2 as the numerical value, while those who selected strawberry were assigned 3. It is therefore, illogical indeed, to produce the means of students who preferred chocolate and strawberry because it will be just 2 and 3 respectively; and this does not have statistical relevance. From table 1, the number of respondents who prefers chocolate is 47. It therefore, does not make statistical sense that 2 is the mean and media as well. In essence, means and median statistics are only logical and useful in analysing continuous variables like weight, height, number of people, among others. 
[bookmark: _Toc123150114]2.4 Cluster Example (K-Cluster)
To first perform a cluster analysis, it is important to standardise the data to be clustered. In the example provided herein, the clustered data were video and puzzle, with respect to ice cream flavour. To standardise data, we go to “analyse”, select the variables and transport to the empty box on the right, and click on the standardised option below the inquiry window as shown in the figure below.
Figure 6
[image: ]
The next step is the actual cluster analysis. The process involves the following steps, go to “Analyse”, “Classify”, and select “K – Means”. The dialogue box is open and variables are transferred into the respective boxes as indicated in figure 7.
Figure 7
[image: ]
Note that the selected variables are the standardised ones, not the ones entered as raw. Also, note that ice cream flavour has been entered under the “label case by” option. The next step involves selecting the relevant items from the list on the top-right corner. For iteration, 10 was selected. For save, cluster membership was selected, and finally for options, ANOVA was selected. The selected number of clusters was 3, although one can vary this option as deemed relevant. 
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Table 7
	Final Cluster Centers

	
	Cluster

	
	1
	2
	3

	Zscore:  Video
	-1.18057
	.54915
	.46292

	Zscore:  Puzzle
	-.68224
	.71003
	-1.14617



With reference to the preference of ice cream flavour, table 7 above indicates that there is a higher concentration on cluster 2, followed by 3, then 1. The distance between cluster 2 and 3 is however, not significantly different. The results also show that cluster 1 is fundamentally different from the other two. Regarding the puzzle, cluster 2 is fundamentally different from 1 and 3, and seem to have a heavy weight than others. 

Table 8
	[bookmark: _Toc123150116]ANOVA

	
	Cluster
	Error
	F
	Sig.

	
	Mean Square
	df
	Mean Square
	df
	
	

	Zscore:  Video
	62.705
	2
	.374
	197
	167.861
	.000

	Zscore:  Puzzle
	61.358
	2
	.387
	197
	158.456
	.000

	The F tests should be used only for descriptive purposes because the clusters have been chosen to maximize the differences among cases in different clusters. The observed significance levels are not corrected for this and thus cannot be interpreted as tests of the hypothesis that the cluster means are equal.



According to table 8, the difference between the three clusters for video are significantly different (F=167.86, P=0.001). The statistics means that the clusters have data distributed around K-means in manner that is significantly different from others. Similarly, the results indicate a significant difference of K-means clusters for the three means.
[bookmark: _Toc123150117]2.5 Data Mining and Text Mining Methods that can be Used in Business
There are several techniques for data mining methods that can be used in business. Some of the common methods include neural networks, machine learning, clustering, and association. In the modern business context, the data volume is large, particularly in multinational and large organisations. The online business platform, have resulted in an increase in the volume of data generated by business organisations; hence the need for data mining techniques that meets the huge data volume. According to Athey and Imbens (2019), machine learning is today one of the most commonly used data mining technique as it enables the uncovering of hidden data patterns; which can then be used for trend prediction. Machine learning has particularly been used in healthcare organisations with reported increased accuracy in diagnosis.
Neural network on the other hand, is appropriate for text mining. Most of the commonly used data mining technique rely on numerical values such as clustering. Neural network however, has the capacity of uncovering certain patterns within textual data, which can be helpful in decision-making. Companies such as Microsoft are today, using text mining techniques for performing activities such as employee performance appraisal (Abed, & El-Halees, 2017). Other companies are using the text mining methods to determine an employee cultural fit. 
[bookmark: _Toc123150118]Advantages and Disadvantages of Using SPSS and Excel
[bookmark: _Toc123150119]Advantages of Using SPSS and Excel
The primary advantage of using both SPSS and excel is that they enhance decision-making process, which is important in various aspects of life including academic, workplace, and governance. A manager is often presented with contested resource allocation needs. With such competing needs, statistical analysis through test of significance can help a manager decide where to allocate resources and enhance productivity. Such decisions are not only relevant to a manger, but to many other persons in decision-making capacity.
[bookmark: _Toc123150120]Disadvantages of Using SPSS and Excel
The primary shortcoming of both SPSS and excel is that they cannot be used to analyse textual information (Dierckx et al., 2021). This software is strictly designed to handle qualitative research. Also, the programs often require manual entry of data, although today, data sets in excel can be obtained through survey. It may therefore be difficult and time-consuming for data that requires manual entry. Further, there are specific technical features such as variable transformation that are only available in SPSS and missing in excel. 
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Total	Atlantic	North Carolina	Northwest Territories	Ontario	Prarie	Quebec	Region	West	Yukon	1080	79	59	2161	1706	781	1	1991	542	

image2.png
Variable(s):
(& Genderfont ] & Video VAR00001]
& Ice Cream Flavor fic.. & Puzle [VAR00002]

& Zscore: Video [ZVA.
& zscore: Puzzle ZVA.

®

¥ Save standardized values as variables

(Lox  (ste ) (smoset) (cancel i )





image3.png
Variables:

& Gender [gn]
& Video [VARD0001]
& Puzle VAR00002]

& Zscore: Video [ZVAR00001]
& Zscore: Puzle [2VAR00002]

®

Label Cases by:

Number of Clusters:

Method
® terate and ciassify O Classif oy

&

Cluster Centers
[ Readintal
© Open dafaset

@ Extemal datafile
[F] Wit finat
@ New gataset

@Daiie

File

File.

(Lox  (ste ) (smoset) (cancel i )





image1.png
£ | =IF(D3="Not Specified",1,IF(D3="High" 2,IF(D3="Critical",3,IF(D3="Low" 4,IF(D3="Medium"5))))

D 3 F G H | J

Order Quesales  Discount Ship Mode pre
9 26154  0.04 Exoress Air 1





