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The report is about data handling and business intelligence. The report focuses on data manipulation and interpretation. To complete the report, MS Excel was used for the data manipulation. Two of the dataset name, the Superstore Stall, and Smile Clinic dataset will be used in this report. The dataset allows the retailer to make judgments about how much each area contributes to overall sales. In addition, the study illustrates the uses of SPSS and Excel, as well as the benefits of each. Using the sales data of superstore and the data of smile clinic, the report will analyse, evaluate, and graphically represent various statistical analyses. 
[bookmark: _Toc87630989]
Part 1
[bookmark: _Toc87630990]The decline in Sales Over the Years of Superstore, Analysis and Visualisation of the Dataset
The module specified to determine whether there is a decline in the sales or the profit of superstore over the years in the given dataset. For this part of the report, the analysis of sales will be the main priority. The given dataset is an amalgamation of the data about the “Superstore”. From that, using MS Excel, the dataset will be evaluated and analysed. For determining whether there is a decline in the sales data in the given dataset, first, the sales data needs to be separated. Over the years decline can be determined if there is a section of the sales data that is separated year by year. Using MS Excel, it is very much doable to separate the sales data from the dataset to another separate space where the dataset can be examined for any sort of decline or increase. For doing that, the first thing that is needed is the identification of the key elements from the entire data. In the dataset of Superstore, the data that are relevant for the analysis of whether there is any decline in the sales data are “Sales” since the value of the sales data will be analysed for determining any sort of decline, and the data labelled “Order Date” because order date will help to associate the sales data with year. After the two of the datasets have been separated, now it is time for determining whether there is any sort of decline in the sales over the year. But, before doing that, the data needs to be pre-processed.
[bookmark: _Toc87630991]Pre-Processing the Data
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Figure 1 Pre-processing of data
Source: (Wheeler, Shaw and Barr, 2017)
The point of pre-processing is to identify any obvious mistakes in the dataset. Of course, there will be mistakes that cannot be seen at first glance or in the pre-processing. For example, the salesclerk who was recording the data can mess up a transaction and enter the price of the product wrong. Which led to wrong sales data for the company (Taylor and Cihon, 2018). However, applying pre-processing methods in the sales dataset will not reveal the error that is made in the unit price of the dataset. Thus, it is important to know that pre-processing does not deep clean the data, it is used for eliminating the surface level inconsistencies in the dataset. Using the data filtering and data cleaning, pre-processing the data will provide a cleaner and less inconsistent dataset for analysis and evaluation.

To pre-process the sales data of the Superstore dataset, the very first thing that is needed is to check for any negative values in the sales data. Since sales cannot be negative, it is much more visible if there is sales data that is negative. For finding this, simply applying the filter in the sales column will be enough. If there are any of the negative values in the dataset column, those will be in the first since the filter separates the numbers in ascending order, thus, the smallest data will be at first. Applying the filter in the sales column, it can be seen that there are no negative values or blank values in the sales data which means that the sales clerk did not input any of the negative values in the dataset. However, this pre-processing can also be done using the IF function in excel. Using the IF function in the dataset, it can be determined whether there were any missing values in the dataset for both the order date and the sales of the dataset. For determining if there are any missing values in the column of the order date, the function is ‘=IF (Order Date=””,” Nil”, Order Date)’. And, to find out any missing values in the sales data of the dataset, the function is ‘=IF (Sales =””,” Nil”, Sales)’. If there are any missing values in the sales or the order date column, the corresponding cell would provide the word ‘Nil’. From this, it can be understood that there is a missing value in this corresponding row (Wheeler, Shaw and Barr, 2017). Thus, the missing cell can be filled with the help of the sales clerk or the sales receipt.

[image: Table

Description automatically generated]
                                            Figure 2 

[bookmark: _Toc87630992]Determining any Decline
Going back to the determination of decline in the dataset over the years, the first thing that is needed is a clean dataset. After the pre-processing, the dataset is clean and ready to be analysed. Now, using the Pivot Tables, the decline can be determined. Applying the Pivot Tables on both of the columns in of Sales and the Order date and placing the order date in rows and the sales in the values section, a similar table can be found as follows:
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Figure 3 Application of Pivot Table

This is the sum of sales over years that is derived from the dataset that is provided regarding the superstore data. However, there is still no definitive sign for whether there is a decline in the sales figure over years or not. For that, another percentage table can be helpful. That is as follows:
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Figure 4 Determining Decline using excel

As it is prominent and visible, that from the year 2009 to 2010, there is a decline of 15.44%. in the year 2011, there is a decline of 3.66% in that year compared to the year 2010. However, in the year 2012, there is an increase of 8.33% compared to 2011. From the above table, it is evident that there was a decline in the sales of the superstore for 2010 and 2011. After that, there was an increase in the sales of the superstore. 
Thus, the conclusion from this analysis is that using MS Excel, data pre-processing can be done. Also, before using the data for any sort of analysis or evaluation, cleaning or pre-processing the data is very important. And finally, there is a 2 year on year sales decline in the dataset that was given.
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Analysing and Visualising Dataset
After the dataset has been cleaned, and the sales decline of the dataset has been done, this part of the report will focus on analysing and visualising the dataset using excel. Analysing is a process in which a thorough investigation of something difficult is carried out in order to comprehend its nature or establish its basic characteristics. According to this definition of the analysis, the previous determining the sales trend and determining whether there is a sales decline is also considered to be an analysis of the dataset which is true. But there is another form of analysis that is called visual analysis. In the previous part of the report, it was shown how the sales in 2010 and 2011 declined based on the percentage. However, the raw table with the numbers could not provide a clear explanation of how the data has been declined or whether the data had been declining at all. However, this situation can be handled with the use of MS Excel’s graphs and charts. With the help of graphs and charts, the data can be visualised and without the help of percentages, the data can be analysed and understood since the trend in the dataset will be very prominent (Stoodley, Lewis and Stainton, 2015). The visualisation of superstore data is as follows:


Figure 5 Visualisation of the Sales Data of Superstore

This is the visualisation of data. Utilising the graphs and charts from the pivot table to view the data trend for each year is an effective way for data analysis. Since 2009 is the beginning year, it can be observed that sales were at a regular level. Sales fell in 2010, and this trend continued in 2011, although sales began to rise again in 2012. Thus, we could witness the fall of the dataset using the graphs and charts, which corresponded to the pivot table computation of decline. In addition, it is observed that there is a decrease between sales in 2010 and 2011. However, sales climbed in 2012. Looking at the trend critically it can be pointed out that up to 2010 it decreased gradually, but since then the data trend has been changed from a gradual shift to low fluctuation.  As a result, there isn't just one scenario for data analysis.
Also, apart from analysing the decline and raise in the sales volume, using excel can also help evaluate and analyse other variables. For example, using excel, the analysis can show the sales volume from specific regions and visualise the sales from specific regions so that the superstore has a better understanding of making an informed decision regarding which of their sales region is profitable. Such as:
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Figure 6 Sales by region

Also, using the Pivot graphs, the information can be visualised too. This gives the company a better understanding of the company’s trend for example:

Figure 7 Region-wise sales
 The diagram above can help the superstore understand the overall sales of each region has contributed. Ontario had the largest overall sales, followed by West and Atlantic. The North West Territories had the lowest overall sales. It is also illustrated from the picture that Northwest Carolina had a close competition with the Northwest Territories in terms of sales by region. 
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                            Figure 8 Sum of Sales and Profit

From the analysis above and tables (figure2 and 8) we can provide clear view about decreasing in profit during the each of the four years we analyse. As we can see the profit of the company dropping down each year.  The actions should be made by the management of the superstore in regard to turn the trend in to positive direction.


Profit graph 
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In the smile clinic, among all the people that the dataset provides information on, 60 people eat rice. Also, among all the patients of the smile clinic, 50 people are male, and 50 people are female. The mean age of the people of the smile clinic is 20.35, and the median age for the same group is 19.
Since the people who eat rice are binary coded and it does not have any further data associated with it, the mean of this category cannot be determined.

[bookmark: _Toc87630996]2.1.1 K-Mean Clustering
The K-means-clustering method is useful for analysing the dispersion of data and its centres (Taylor and Cihon, 2018). The following is a K-Mean clustering of the given dataset of smile clinic:
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Figure 7 K-mean clustering of Smile Clinic data
Source: Self-made

The above graph shows that the patients’ age of the smile clinic can be divided into 3 clusters and the centres of the clusters are 14, 25.348, and 19.582.

[bookmark: _Toc78766276][bookmark: _Toc87630997]2.2 The Most Common Text Mining Methods That Can Be Used in Business
Text mining is a process of analysing text data. In-text mining, the miners of text data handle large datasets and from those datasets, they find out patterns from the dataset which can be used in the analysis and evaluation of the dataset. There are a lot of ways to mine text data and extract a pattern from the dataset. However, the following text mining techniques are the most used and famous data mining techniques used in the real world (Ignatow et al., 2014). The description of the text data mining techniques and examples that are practical and applicable in the real world are provided below:

1. Information Extraction: Information extraction is a method of text data mining that is used to extract information from massive unstructured data. From unstructured data, recognising the key phrases and keywords can be useful and based on this text information, the information is extracted. In real life, information extraction is rapidly used. For example, based on the little notes from the fridge or a simple conversation, any pattern can be identified to focus on the information (Ignatow et al., 2014).
2. Information Retrieval: It is text data mining that uses various words and phrases and connects those words and phrases in order to retrieve any meaningful information that can be used in the process of information analysis and evaluation. One of the most commonly used examples of the information retrieval of text data mining is the search engine. In the search engine, people enter merely two to three words or a phrase that is just remotely connected and also grammatically incorrect. The information retrieval text data mining process joins the overall searches and provides a piece of meaningful information that can be used in searching the actual words that the user was trying to search (Kwartler, 2019).
3. 
4. Natural language Processing: The field of natural language processing (NLP) is concerned with the automatic processing and analysis of unstructured textual input, and it enables computers to read by analysing phrase structure and syntax. It does some analytics, including NER, summarization, sentiment analysis, and so on. One of the most common examples of the NPL is Grammarly. It provides a to the point correction of a grammatical structure that was not perfectly written at first (Tonkin and Tourte, 2018).
5. 
6. Clustering: Clustering is much more similar to the classification text mining method. However, rather than picking the data and dividing it based on the absolute differences, the differences in clustering analysis are dependent more on the algorithm than the absolute. Doctors, for example, use cancer data to determine which treatment to recommend to a patient (Ananiadou and McNaught, 2017).
7. 
8. Text Summarisation: Text summarization is an interesting text mining. In various cases, there are lengthy documents and papers are presented. However, reading through an unnecessary lengthy document can be both tiresome and irrelevant. Thus, text summarisation runs the algorithm to identify the meaningful sentences that the reader can read, and the rest of the text is not worth reading since it has been provided just for the sake of increasing the length of the paragraph (Bilisoly, 2013).
9. Visualisation: It is another important text mining process that provides the scope for visualising the texts. Since visualising method increases the attraction regarding the subject matter that has been visualised, text documents can also be visualised in order to understand the data better. This provides a quick look into the relevant keywords in a text, the meaningful phrases or any sort of meaningful paragraph. The text visualisation uses the text flags in order to identify the text density in text documents. For example, using information visualisation, the government can detect crimes (Zong, Xia and Zhang, 2016).
More data mining methods are used in the real life. However, the above-discussed methods are the ones that are popular and most frequently used and has the closest affiliation with the real-life application. 

[bookmark: _Toc78766277][bookmark: _Toc87630998]2.3 Advantages and Disadvantages of SPSS and Excel
There are both advantages and disadvantages to everything. For example, using the SPSS and excel both have their benefits and drawbacks. This part of the report will focus on the advantages and disadvantages of both excel and SPSS.
[bookmark: _Toc87630999]2.3.1 Advantages of Excel
· Excel has an advanced data organisation. Excel has one of the best systems for organising and analysis of data. Users can store, organise their data easily using Excel.
· The built-in formulae and functions in excel are very helpful in determining huge calculations and analyses within minutes. For example, NPV, IRR, Standard Deviation, etc. 
· Since the program is built on the .NET platform, it can be used in third party programs (Morgan, 2018).
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· The program has one of the most complicated systems. The number of calculations and analyses one can do with Excel is mind-blowing. However, it is extremely hard to learn the entire Excel program (Stoodley, Lewis and Stainton, 2015).
· Excel is not free software. The price of excel has been exponentially raising. In this era, when cloud computing is one of the most demanding topics, Excel for cloud-based service can cost up to £36 per year. Thus, excel is expensive.
[bookmark: _Toc87631001]2.3.3 Advantages of SPSS
· SPSS is a comprehensive software that provides a full range of statistical options.
· In the software, the built-in statistical tests make the software much more attractive.
· The software is much faster than a lot of other statistical and spreadsheet software available in the market.
· It also offers a relatively easier interpretation of the results which means, the statistical results are easier to understand in the SPSS (Taylor and Cihon, 2018).
[bookmark: _Toc87631002]2.3.4 Disadvantages of SPSS
· The program is very expensive, and it can be a hazardous situation for the students.
· Using the SPSS software requires training which is another barrier to using this software.
· The graphs and charts of the software are not as interactive and easy as Microsoft Excel’s graphs and charts (Wheeler, Shaw and Barr, 2017).
The above-discussed factors are both the advantages and disadvantages of using SPSS and Excel. As stated, both the applications are extremely useful, however, there are both benefits and drawbacks of using the applications.
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Conclusion
The assignment focused on data management and business intelligence. The report was mostly concerned with data manipulation and interpretation. MS Excel was used to manipulate data in order to finish the report. In this paper, two datasets, Supermarket Stall and Smile Clinic, were used. Using the dataset, the superstore can make decisions regarding comprehend how much each region has contributed to overall sales. The province of Ontario had the highest overall sales, followed by the provinces of the West and the Atlantic. The aggregate sales in the Northwest Territories were the lowest. Also, the report shows the applications of SPSS and Excel and how both of the applications have advantages and disadvantages.
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Sales of Superstore

Total	2009	2010	2011	2012	4209896.8455000073	3560087.0445000003	3429944.9810000029	3715671.9530000049	Years


Sum of sales



Sales by Region

Total	Atlantic	North Carolina	Northwest Territories	Ontario	Prarie	Quebec	West	Yukon	2014248.2034999996	116376.4835	83817.746000000014	3780242.0630000005	2837304.6014999985	1510195.0799999996	3597549.2754999986	975867.370999999	Region


Sales Level



Smile Clinic


Number of People that Eat Rice	Number of Male	Number of Female	Mean of the Age	Median of the Age	60	50	50	20.350000000000001	19	


image6.png
Row Labels ~|sum of sales

Atlantic
North Carolina
Northwest Territories
Ontario

prarie

Quebec

West

Yukon

Grand Total

2014248.204
116376.4835
82817.746
3780242.063
2837204.602
1510195.08
3597549.276
975867.371
14915600.82




image7.jpeg
Row Labels
2009
2010
2011
2012
Grand Total

Sum of Sales

$ 4,209,896.85
$ 3,560,087.04
$ 342994498
$ 3715671.95
$14,915,600.82

Sum of Profit

$ 434,096.02
$ 364917.33
$ 38031050
$ 34244413
$1,521,767.98




image8.png
Final Cluster Centers
Age

Values

Cluster 1

Cluster 2
Cluster

Cluster 3





image1.jpg
UWTSD
BIRMINGHAM




image2.png




image3.png
Discount
008
01
008

007
005
005
008
003
001
003
005
008
005
004
0.03
005

003
007
008
008
003
001
008
001
002

008
008
007
008
004
005
009

004
002
007
005
001

Mode
Express Air
Regular Alr
Regular Air
Delivery Truck
Delivery Truck
Regular Air
Express Ar
Regular Alr
Regular Air
Regular Air
Regular Air
Delivery Truck
Regular Alr
Regular Air
Regular Air
Regular Air
Regular Air
Delivery Truck
Regular Air
Express Air
Delivery Truck
Delivery Truck
Regular Alr
Regular Air
Delivery Truck
Regular Alr
Regular Air
Delivery Truck
Regular Alr
Delivery Truck
Regular Alr
Regular Air
Regular Air
Regular Air
Regular Air
Regular Air
Delivery Truck
Delivery Truck
Express Ar
Express AT
Delivery Truck

2255

Superstore Sales

Customer Name Province  Region Customer Segment Product Category  Product Sub-Category Product Name Date _total profit 2009 sum of sales 2009
9599 35 Matt Collister Quebec  Quebec Home Office Office Supplies  Storage & Organization ‘Safco Industrial Wire Shelving 03/01/20097  434,096.02 7 4,209,896.85
598 469 Jessica Myrick Ontario  Ontario Small Business. Office Supplies  Storage & Organization Perma STOR-ALLS, ¢ Hanging File Box, 13 1/8"W x 12 1/4"[ 02/01/2009
4098 299 David Philippe Nova Scotia Atlantic Consumer Office Supplies  Binders and Binder Accessories  Avery Trapezoid Ring Binder, 3" Capacity, Black, 1040 she 04/01/2009.
29173 488 Alan Schoenberger British Colu West Corporate. Furniture Chairs & Chairmats. Hon 4070 Series Pagodad, ¢ Armless Upholstered Stackir 02/01/2009 total profit 2010 sum of sales 2010
100.98 45 Alan Schoenberger British Colu West Corporate. Furniture Chairs & Chairmats. Hon Valutaska,¢ Swivel Chairs 04/01/20097  364,917.33 7 3,560,087.04
155.06 7.07 Alan Schoenberger British Colu West Corporate. Office Supplies  Storage & Organization Dual Level, Single-Width Filing Carts 09/01/2009
911 215 Elizabeth Moffitt  British Colu West. Consumer Office Supplies  Paper Black Print Carbonless Snap-OffA¢ Rapid Letter, 8 1/2" x~04/01/2009 total profit 2011 sum of sales 2011
1508 197 Elizabeth Moffitt  British Colu West. Consumer Office Supplies  Paper White GlueTop Scratch Pads. 02/01/20097  380,310.50 " 3,429,944.98
528 566 Bill Donatelli Hanover  Ontario Corporate Office Supplies  Paper Xerox 4200 Series MultiUse Premium Copy Paper (20Lb. a 05/01/2009
11099 25 Bill Donatelli Hanover  Ontario Corporate Technology Telephones and Communication T18 06/01/2009 total profit 2012 sum of sales 2012
558 299 Patrick Jones New Bruns Atlantic Home Office Office Supplies  Binders and Binder Accessories  Avery Heawy-Duty EZD 4,¢ Binder With Locking Rings. 04/01/20097  342,848.13 © 3,715,671.95
2126 522 Patrick Jones New Bruns Atlantic Home Office Furniture Tables. Bush Advantage CollectionA® Round Conference Table  04/01/2009
4322 1671 Andy Reiter ‘Saskachew Prarie. Corporate. Technology Computer Peripherals Fellowes Mobile Numeric Keypad, Graphite 05/01/2009
57474 2449 Andy Reiter ‘Saskachew Prarie. Corporate. Technology Office Machines Polycom ViaVideoa, ¢ Desktop Video Communications U 10/01/2009
1014 227 Andy Reiter ‘Saskachew Prarie. Corporate. Office Supplies  Paper Staples Wirebound Steno Books, 6" x 9", 12/Pack 07/01/2009
426 12 Alex Russell Alberta West Home Office Office Supplies  Pens & Art Supplies. Dixon Prangh® Watercolor Pencils, 10-Color Set with Brus 04/01/2009
2098 212 Larry Tron Alberta West Home Office Furniture Office Furnishings '36X48 HARDFLOOR CHAIRMAT 04/01/2009
21345 187 Ann Steele Alberta West Corporate Technology Office Machines Panasonic KX-P2130 Dot Matrix Printer 05/01/2009
336 627 Tamara Dahlen Hanover  Ontario Corporate Office Supplies  Binders and Binder Accessories  Cardinal Poly Pocket Divider Pockets for Ring Binders  05/01/2009.
371 193 Tamara Dahlen Hanover  Ontario Corporate Office Supplies  Paper “"While you Were Out" Message Book, One Form per Pag 06/01/2009
35098 30 Dave Hallsten Orangeville Ontario. Home Office Furniture. Chairs & Chairmats. Office Star - Professional Matrix Back Chair with 2-to-1 $105/01/2009
12097 263 ‘Susan Vittorini Northwest 1Northwest Terr Home Office Technology Office Machines Canon 5750 Color Inkjet Printer. 07/01/2009
2848 199 Matt Collins. British Colu West. Consumer Technology Computer Peripherals Memorex 4.7GB DVD+RW, 3/Pack 06/01/2009
20599 599 Matt Collins. Consumer Technology Telephones and Communication 3285 07/01/2009
24398 4332 Marina Lichtensteir British Colu West. Corporate Furniture Chairs & Chairmats. Hon Deluxe Fabric Upholstered Stacking Chairs, Rounde 06/01/2009
1943 1154 Pauline Chand Hanover  Ontario Small Business. Furniture Office Furnishings Electrix Halogen Magnifier Lamp 07/01/2009
20984 212 Pauline Chand Hanover  Ontario Small Business. Furniture Office Furnishings Luxo Professional Fluorescent Magnifier Lamp with Clan 06/01/2009
14545 1785 Pauline Chand Hanover  Ontario Small Business. Technology Office Machines Panasonic KX-P1150 Dot Matrix Printer 07/01/2009
181 075 Darren Budd Orangeville Ontario. Consumer Furniture. Chairs & Chairmats. Metal Folding Chairs, Beige, 4/Carton 06/01/2009
2098 5303 Darren Budd Orangeville Ontario Consumer Furniture. Chairs & Chairmats. Hon 4700 Series Mobuisa, ¢ Mid-Back Task Chairs with A 07/01/2009
279.48 35 Darren Budd Orangeville Ontario. Consumer Furniture Office Furnishings Telescoping Adjustable Floor Lamp 05/01/2009
491 568 Darren Budd Orangeville Ontario. Consumer Furniture. Tables. Iceberg OfficeWorks 42" Round Tables 06/01/2009
12599 526 Darren Budd Orangeville Ontario. Consumer Technology Telephones and Communication 232 05/01/2009
764 5.83 Dorris Love Quebec  Quebec Home Office Office Supplies  Paper Rediform Wirebound "Phone Memo" Message Book, 1106/01/2009
598 469 Valerie Dominguez Manitoba Prarie. Corporate. Office Supplies  Storage & Organization Perma STOR-ALLS, ¢ Hanging File Box, 13 1/8"W x 12 1/4"[ 06/01/2009
3098 576 Robert Waldorf ‘Saskachew Prarie. Home Office Office Supplies  Paper IBM Multi-Purpose Copy Paper, 8 1/2x 11", Case 07/01/2009
880.98 4455 Julia West. Waterloo  Ontario Home Office Furniture Bookcases Riverside Palais Royal Lawyers Bookcase, Royale Cherry 07/01/2009
100.98 3584 Corey Roper. Newfoundl: Atlantic Small Business. Furniture Bookcases Bush Westfield Collection Bookcases, Fully Assembled 06/01/2009
768 616 Victor Price Manitoba Prarie Consumer Office Supplies  Binders and Binder Accessories  GBC VeloBinder Strips 08/01/2009
664 495 Victor Price Manitoba Prarie Consumer Furniture Office Furnishings G.E. Longer-Life Indoor Recessed Floodlight Bulbs 08/01/2009
150.98 30 Craig Leslie Saskachewi Prarie. Consumer Furniture. Chairs & Chairmats. Novimex Swivel Fabric Task Chair 08/01/2009
Suggestion | Suggestion2 | Transformed Data | Transformed Data (2) | &) « e
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