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Part 1
E-commerce has revolutionized business development by offering affordable, efficient distribution channels and influencing customer buying behavior. A UK-based e-commerce shop's dataset reveals the importance of data analysis in gaining insights into purchase cancellations.
To determine the order cancellation, first import the Sales Transaction dataset provided on the module page into Excel, then analyze the dataset: 
Pre-processing the data: the column that might indicate a cancellation in this dataset can be the Quantity (the negative quantities). To find out the negative quantities, select the Quantity column, then in the Data tab, click Filter bottom, then click the Filtering dropdown in the Quantity cell and set a filter that shows ‘less than or equal to 0’. Here is the dataset results to identify the cancellation orders:
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Analyzing this new dataset, to count the canceled transactions, insert a Pivot Table, choose New Worksheet, click OK, and drag the ‘Quantity’ field into the Rows area, and ‘TransactionNo’ into the Values area. Then use the Pivot Chart to visualize the findings:
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1. How was the sales trend over the months?
To analyze the sales trend over the months, create the following new columns:
· Sales to calculate the total sales using the formula ‘=E2*F2’ and dragged down to the list.
· Month using the formula ‘=TEXT (B2, “mmmm”), to extract the month from data and dragged down to the list.
· Monthly total Sales using the formula: ‘=SUMIFS (I:I, G:G, G2)’, to calculate the sum of sales for each month.
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The selected rows from the provided dataset only include sales for September, so a trend over multiple months cannot be established. To visualize the Sales Trend over the Month, in this case, September, insert a Line Chart and select the ranges containing the Date and the Price that show:
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To analyze sales over the month, create a Pivot Table, drag the Month field to Rows and the Sales field to Values, and attach a  Bar Chart to visualize the findings. The Grand Total from the first 100 rows selected, was 32154.5:
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2. What are the most frequently purchased products?
To determine the most frequently purchased products from the dataset (100 rows selected from the provided dataset), first, create new columns to find out the Unique Product and calculate the Occurrences of each unique product using the Countif function to count how many times that product name appears in the original ‘ProductName’ column.
Formulas:
Unique Product =UNIQUE (D2:D100)
Occurrence =COUNTIF (D:D, L2)
After entering the formula click Enter and drag down next to the list.
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To find out and visualize the most frequently purchased products from the dataset selected, insert a new Pivot Table, drag the ProductName field to the Rows area, and the Quantity field to the Values area. Then attach a Line Chart to visualize the most frequently purchased product. This indicates that the most popular item is the ‘Small Folding Scissor (Pointed Edge)’ which was bought by customers 240 times:
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3. How many products does the customer purchase in each transaction?
To calculate the number of products purchased in each transaction create other new columns named ‘Unique TransactionNo’ and ‘Products per Transaction’, and use the Countif function to count how many times that transaction number appears, which corresponds to the number of products purchased in that transaction. Formulas used:
Unique TransactionNo =Unique (A2: A100), which is then dragged down next to the list
Products per Transaction =COUNTIFS(A: A, N2), then drag this formula down next to the list of unique transaction numbers to calculate the count for each.
To visualize this data, create a pie chart to show the distribution of the number of products purchased per transaction.
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A new Pivot Table was created to analyze customer purchases in each transaction, dragging the ‘CustomerNo’ into the Filters area, the  ‘TransactionNo’ into the Rows, and the ‘ProductName’ to the Values. Results showed that 64 products were purchased in ‘TransactionNo’ 581476, while in ‘TransactionNo’ 581482, only one product was purchased:
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4. What are the most profitable segment customers?
Without additional data on customer segments, it’s challenging to determine the most profitable. However, to identify the most profitable customer from the dataset selected (first 100 rows), insert a Pivot Table, and configure it by dragging the ‘CustomerNo’ to the Rows, and the 'Sales' field to the Values. This analysis shows that customer 12433 from Norway has hidden sales, with a total of 25347.32, indicating potential profitability:
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5. Based on your findings, what strategy could you recommend to the business to gain more profit?
Based on the analysis of the selected dataset provided, here are some general recommendations that could help the business gain more profit:
· Customer segmentation: analyze customer purchase history to identify distinct segments. Offer personalized promotions to each segment to increase sales.
· Cost redaction: examine the supply chain for large-scale purchase discounts, negotiate with suppliers, or investigate alternatives to save money without compromising quality.
· Customer retention: implement loyalty programs or customer appreciation initiatives to increase the number of long-term customers.
· Market Expansion: explore new markets by analyzing demographic data and sales trends. Consider online marketplaces or international shipping to reach a wider audience.
· Fit pricing strategy: adjust prices based on demand, competition, and customer price sensitivity. Use sales data to identify the right time for discounts or premium pricing.
· Gross selling and up-selling: prepare employees to offer complimentary items or higher-end alternatives at the time of sale.
· Investment in innovation: allocate a budget for research and development to create new products or improve existing ones, keeping the business ahead of market trends.
· Product mixt optimization: use sales data to determine which products are most profitable and focus on promoting these. Consider discontinuing low-performing products.
By implementing these strategies, the business can increase sales, reduce costs, and ultimately boost profitability. It’s important to regularly review and adjust the strategies based on ongoing data analysis and changing market conditions.
Certain Excel functions can bring out patterns and trends that are not immediately apparent from the raw data.


PART 2
To identify correlations between reduced/free lunch eligibility, gender, and pre-test and post-test scores, examine a survey of 2133 students and their pre-test and post-test scores. The school has just moved to utilize the open-source SPSS data mining tool and will create a report using charts, graphs, diagrams, and tables from the Student_Score.xls and Student_Score.csv datasets on Moodle.
Evaluate the following and show the findings:
1. How many students are male and female?
To analyze student gender distribution using SPSS, import the dataset, and calculate the male and female student numbers. For this calculation go to Analyze, click on Descriptive Statistics, then Frequencies.  Select the Gender and click on the arrow from the middle, then on OK:




	Statistics

	gender  

	N
	Valid
	2133

	
	Missing
	0

	Mean
	1.50

	Median
	2.00




	gender

	
	Frequency
	Percent
	Valid Percent
	Cumulative Percent

	Valid
	male
	1056
	49.5
	49.5
	49.5

	
	female
	1077
	50.5
	50.5
	100.0

	
	Total
	2133
	100.0
	100.0
	




The analysis showed a 100% gender distribution in a sample of 1056 men and 1077 women, with males representing 49.5% and females for 50.5%.



Visualize the findings using a Bar Chart: Graphs—Bar Charts—Simple—Define 
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2. How many students qualify and do not qualify for reduced/free lunch?
To find out the number of qualified and not qualified students for reduced/free lunch, go to Analyze, click on  Descriptive Statistic, and select Lunch to move to the right side under Variable(s) in Frequencies. 


	Statistics

	lunch  

	N
	Valid
	2133

	
	Missing
	0

	Mean
	.43

	Median
	.00




	lunch

	
	Frequency
	Percent
	Valid Percent
	Cumulative Percent

	Valid
	does not qualify for free/reduced lunch
	1215
	57.0
	57.0
	57.0

	
	qualify for free/reduced lunch
	918
	43.0
	43.0
	100.0

	
	Total
	2133
	100.0
	100.0
	




Lunch qualification analysis shows that 1,215 students do not qualify for free or reduced lunch, which is 57% of the total students number, and
918 students qualify for free or reduced lunch, making up 43% of the total students number.
To visualize the result of the analysis click on Graphs and choose Pie Charts:
For 
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3. What are the mean and median of students who qualify and do not qualify for reduced/free lunch?
To calculate the mean and median of students who qualify and do not qualify for reduced/free lunch click Analyze, then Compare Means and Proportions, select Means, drag Gender into Dependent List, and Lunch into Layer 1 of 1, and click OK.

	Case Processing Summary

	
	Cases

	
	Included
	Excluded
	Total

	
	N
	Percent
	N
	Percent
	N
	Percent

	gender  * lunch
	2133
	100.0%
	0
	0.0%
	2133
	100.0%





	Report

	gender  

	lunch
	Mean
	Median

	does not qualify for free/reduced lunch
	1.51
	2.00

	qualify for free/reduced lunch
	1.50
	1.00

	Total
	1.50
	2.00




Visualize this report through a Bar Chart from Graphs:











4. Using the dataset Student_Score.csv provided in conjunction with SPSS, a specific example of Clustering (ex. K-Means Clustering):
To give an example of clustering, go to Analyze, select Classify, and click on K-Means Cluster Analysis. In this box select the ‘Student-No’ and include into ‘Variables’, complete the Number of Clusters with 20, then click Itineration and select 3 Maximum Itinerations, Continue, and finally click OK to run the clustering algorithm.
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	Number of Cases in each Cluster

	 Cluster
	1
	160.000

	
	2
	231.000

	
	3
	72.000

	
	4
	45.000

	
	5
	64.000

	
	6
	133.000

	
	7
	136.000

	
	8
	168.000

	
	9
	189.000

	
	10
	144.000

	
	11
	28.000

	
	12
	264.000

	
	13
	138.000

	
	14
	31.000

	
	15
	125.000

	
	16
	26.000

	
	17
	29.000

	
	18
	150.000

	
	19
	.000

	
	20
	.000

	Valid
	2133.000

	Missing
	.000



The result displays the number of cases allocated to each cluster, indicating successful clustering. However, clusters 19 and 20 had no examples, which may indicate their relevance or significance, and it means that clustering is complete.
To visualize the results and the cluster distribution, use the Graphs feature to produce a Bar Chart.





























5. Discuss the advantages and disadvantages of using SPSS and Excel using relevant practical examples and present your discussions in a table by using different criteria.

	        CRITERIA
	                 EXCEL
	                SPSS

	

ADVANTAGES





	· Familiar interface for most users
· Good for small to medium datasets
· Basic statistical functions are available
· Offer a wide variety of charts
· Part of Microsoft 
	· User-friendly for statistical analysis
· Efficient with large datasets
· Provide more robust data management capabilities
· High-quality graphs and charts
· Free open-source versions available

	

DISADVANTAGES
	· Limited statistical analysis capabilities
· Can be time-consuming for complex calculations
· Prone to errors when working with large datasets

	· Steeper learning curve for beginners compare to EXCEL
· Expensive for individual users
· Less flexible for non-statistical data analysis



Excel is suitable for quick data editing, pivot table creation, and basic calculations without advanced statistical tools, while SPSS is ideal for complex analyses like logistic regression or time-series forecasting. The choice between SPSS and Excel depends on the specific analysis needs and data complexity. 
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. |TransactionNo Date ProductNo ProductName  Price Quantity CustomerNc Country Sales  Month  Monthly total Sales Unique Product Occurrence
] 581482 12/09/2019 22485 Set Of 2 Wooden V. 21.47 12 17490 United Kingdo ~ 257.64 September 5485.22 Set Of 2 Wooden Market Crates 17
3 581475 12/09/2019 22596 Christmas Star Wist  10.65 36 13069 United Kingdo ~ 383.4 September 3895.46 Christmas Star Wish List Chalkboard 84
] 581475 12/09/2019 23235 Storage Tin Vintage ~ 11.53 12 13069 United Kingdo ~ 138.36 September 3895.46 Storage Tin Vintage Leaf 15
3 581475 12/09/2019 23272 Tree T-Light Holder  10.65 12 13069 United Kingdo ~ 127.8 September 3895.46 Tree T-Light Holder Willie Winkie 12
] 581475 12/09/2019 23239 Set Of 4KnickKnac 1194 6 13069 United Kingdo ~ 71.64 September 3895.46 Set Of 4 Knick Knack Tins Poppies 2
7 581475 12/09/2019 21705 Bag500g Swirly Ma  10.65 2 13069 United Kingdo ~ 255.6 September 3895.46 Bag 500g Swirly Marbles a1
3 581475 12/09/2019 22118 Joy Wooden Block ~ 11.53 18 13069 United Kingdo ~ 207.54 September 3895.46 Joy Wooden Block Letters 31
) 581475 12/09/2019 22119 Peace WoodenBlo  12.25 12 13069 United Kingdo 147 September 3895.46 Peace Wooden Block Letters 2
0 581475 12/09/2019 22217 T-Light Holder Hang  10.65 12 13069 United Kingdo ~ 127.8 September 3895.46 T-Light Holder Hanging Lace 25
1 581475 12/09/2019 22216 T-Light Holder Whit  10.55 2 13069 United Kingdo ~ 253.2 September 3895.46 T-Light Holder White Lace 11
2 581475 12/09/2019 22380 Toy Tidy Spaceboy  11.06 20 13069 United Kingdo ~ 221.2 September 3895.46 Toy Tidy Spaceboy 2
3 581475 12/09/2019 22442 Grow Your OwnFlo  12.25 12 13069 United Kingdo 147 September 3895.46 Grow Your Own Flowers Set Of 3 23
4 581475 12/09/2019 22664 Toy Tidy Dolly Girl [ 11.06 20 13069 United Kingdo ~ 221.2 September 3895.46 Toy Tidy Dolly Girl Design 2
5 581475 12/09/2019 22721 SetOf 3 Cake Tins ¢ 12.25 12 13069 United Kingdo 147 September 3895.46 Set Of 3 Cake Tins Sketchbook 38
6 581475 12/09/2019 22723 SetOf 6 Herb Tins S 11.53 12 13069 United Kingdo ~ 138.36 September 3895.46 Set Of 6 Herb Tins Sketchbook 40
7 581475 12/09/2019 22785 Squarecushion Covi  11.53 12 13069 United Kingdo ~ 138.36 September 3895.46 Squarecushion Cover Pink Union Jac 12
8 581475 12/09/2019 22955 36 Foil Star Cake C¢~ 11.06 2 13069 United Kingdo ~ 265.44 September 3895.46 36 Foil Star Cake Cases 18
9 581475 12/09/2019 23141 Triple Wire Hook Pi  11.06 12 13069 United Kingdo ~ 132.72 September 3895.46 Triple Wire Hook Pink Heart 5
0 581475 12/09/2019 22956 36 Foil Heart Cake (  11.06 2 13069 United Kingdo ~ 265.44 September 3895.46 36 Foil Heart Cake Cases 16
1 581475 12/09/2019 22581 Wood Stocking Chr  10.55 a8 13069 United Kingdo

506.4 September 3895.46 Wood Stocking Christmas Scandispc 57
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27 |Fawn Blue Hot Water Bottle
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12/08/2019 82494L
12/08/2019
12/08/2019
12/08/2019
12/08/2019 79191C
12/08/2019
12/08/2019
12/08/2019
12/08/2019
12/08/2019
12/08/2019
12/08/2019 850998
12/08/2019
12/08/2019
12/08/2019
12/08/2019
12/08/2019
12/08/2019

23843 Paper Craft Little Birdie
22178 Victorian Glass Hanging T-Light
23144 Zinc T-Light Holder Stars Small
21258 Victorian Sewing Box Large
84978  Hanging Heart Jar T-Light Holder
20979136 Pencils Tube Red Retrospot
22423/ Regency Cakestand 3 Tier
23210! White Rocking Horse Hand Painted
Wooden Frame Antique White
22781/ Gumball Magazine Rack
22467! Gumball Coat Rack
84828 Jungle Popsicles Ice Lolly Moulds
Retro Plastic Elephant Tray
23392/ Spaceboy Rocket Lolly Makers
23158 Set Of 5 Lucky Cat Magnets
22712 Card Dolly Girl
22027!Tea Party Birthday Card
21508 Vintage Kid Dolly Card
21507 Elephant Birthday Card
Jumbo Bag Red Retrospot
23344 Jumbo Bag 50S Christmas
23209 Lunch Bag Vintage Doily
23243 Set Of Tea Coffee Sugar Tins Pantry
22840 Round Cake Tin Vintage Red
23459 Dolly Cabinet 2 Drawers
23273 Heart T-Light Holder Willie Winkie

Price

6.19
6.19
6.04
6.19
6.19
6.19
6.19
6.19
6.19
6.19
6.19
6.19
6.19
6.19
6.19
6.19
6.19
6.19
6.19
6.19
6.19
6.19
6.19
6.19
6.19
6.19

Quantity | T |
-80995

12,

11

CustomerNo | Country
16446 United Kingdom
14397 United Kingdom
14397 United Kingdom
15311 United Kingdom
17315! United Kingdom
17315! United Kingdom
16019 United Kingdom
16019 United Kingdom
16019 United Kingdom
16019 United Kingdom
16019 United Kingdom
12558/ USA
12558/ USA
12558/ USA
12558/ USA
12558/ USA
12558/ USA
12558 USA
12558 USA
12558 USA
12558 USA
12558 USA
15950 United Kingdom
15950 United Kingdom
15950 United Kingdom
15950 United Kingdom
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A
TransactionNo
581482
581475
581475
581475
581475
581475
581475
581475
581475
581475
581475
581475
581475
581475
581475
581475
581475
581475
581475
581475
581476
581476
581476
581476
581476
581476

Date

12/09/2019
12/09/2019
12/09/2019
12/09/2019
12/09/2019
12/09/2019
12/09/2019
12/09/2019
12/09/2019
12/09/2019
12/09/2019
12/09/2019
12/09/2019
12/09/2019
12/09/2019
12/09/2019
12/09/2019
12/09/2019
12/09/2019
12/09/2019
12/09/2019
12/09/2019
12/09/2019
12/09/2019
12/09/2019
12/09/2019

[ D

ProductNo ProductName

22485 Set Of 2 Wooden Market Crates
22596 Christmas Star Wish List Chalkboard
23235 Storage Tin Vintage Leaf

23272 Tree T-Light Holder Willie Winkie
23239 Set Of 4 Knick Knack Tins Poppies
21705 Bag 500g Swirly Marbles

22118 Joy Wooden Block Letters

22119 Peace Wooden Block Letters
22217 T-Light Holder Hanging Lace

22216 T-Light Holder White Lace

22380 Toy Tidy Spaceboy

22442 Grow Your Own Flowers Set Of 3
22664 Toy Tidy Dolly Girl Design

22721 Set Of 3 Cake Tins Sketchbook
22723 Set Of 6 Herb Tins Sketchbook
22785 Squarecushion Cover Pink Union Jack
22955 36 Foil Star Cake Cases

23141 Triple Wire Hook Pink Heart

22956 36 Foil Heart Cake Cases

22581 Wood Stocking Christmas Scandispot
23198 Pantry Magnetic Shopping List
23197 Sketchbook Magnetic Shopping List
23184 Bull Dog Bottle Opener

23168 Classic Cafe Sugar Dispenser

23167 Small Ceramic Top Storage Jar
23166 Medium Ceramic Top Storage Jar

E
Price

21.47
10.65
11.53
10.65
11.94
10.65
11.53
12.25
10.65
10.55
11.06
12.25
11.06
12.25
11.53
11.53
11.06
11.06
11.06
10.55
11.53
11.74
15.32
11.53
10.96
11.32

F

G

H

Quantity CustomerNo Country

12
36
12
12

6
24
18
12
12
24
20
12
20
12
12
12
24
12

24
48
48
24

8
12

96
a8

17490
13069
13069
13069
13069
13069
13069
13069
13069
13069
13069
13069
13069
13069
13069
13069
13069
13069
13069
13069
12433
12433
12433
12433
12433
12433

United Kingdom
United Kingdom
United Kingdom
United Kingdom
United Kingdom
United Kingdom
United Kingdom
United Kingdom
United Kingdom
United Kingdom
United Kingdom
United Kingdom
United Kingdom
United Kingdom
United Kingdom
United Kingdom
United Kingdom
United Kingdom
United Kingdom
United Kingdom
Norway

Norway

Norway

Norway

Norway

Norway

1 J
Sales  Month
257.64 September
383.4 September
138.36 September
127.8 September
71.64 September
255.6 September
207.54 September
147 September
127.8 September
253.2 September
221.2 September
147 September
221.2 September
147 September
138.36 September
138.36 September
265.44 September
132.72 September
265.44 September
506.4 September
553.44 September
281.76 September
122.56 September
138.36 September
1052.16 September
543.36 September

K
Monthly total Sales
5485.22
3895.46
3895.46
3895.45[
3895.46
3895.46
3895.46
3895.46
3895.46
3895.46
3895.46
3895.46
3895.46
3895.46
3895.46
3895.46
3895.46
3895.46
3895.46
3895.46
25434.2
25434.2
25434.2
25434.2
25434.2
25434.2
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A B c D E F G H 1 J K
TransactionNo _Date [price_[ProductName Price Quantity CustomerNo Country sales Month  Monthly total Sales
581482 12/09/2019|  21.47|Set Of 2 Wooden Market Crates 21.47 12 17490 United Kingdom 257.64 September 5485.22
581475 12/09/2019|  10.65|Christmas Star Wish List Chalkboard 10.65 36 13069 United Kingdom 383.4 September 3895.46
581475 12/09/2019|  11.53|Storage Tin Vintage Leaf 11.53 12 13069 United Kingdom 138.36 September 3895.46
581475 12/09/2019|  10.65|Tree T-Light Holder Willie Winkie 10.65 12 13069 United Kingdom 127.8 September 3895.46
581475 12/09/2019|  11.94(Set Of 4 Knick Knack Tins Poppies 11.94 6 13069 United Kingdom 71.64 September 3895.46
581475 12/09/2019|  10.65|Bag 500g Swirly Marbles 10.65 2 13069 United Kingdom 255.6 September 3895.46
581475 12/09/2019|  11.53|loy Wooden Block Letters 11.53 18 13069 United Kingdom 207.54 September 3895.46
581475 12/09/2019|  12.25|Peace Wooden Block Letters 12.25 12 13069 United Kingdom 147 September 3895.46
° 581475 12/09/2019|  10.65|T-Light Holder Hanging Lace 10.65 12 13069 United Kingdom 127.8 September 3895.46
Sales Trend over the Month
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o4 581476 12/05/2019]  10.96]Small Ceramic Top Storage Jar 10.96 % 12433 Norway 1052.16 September 25434
581476 12/09/2019|  11.32|Medium Ceramic Top Storage Jar 11.32 a8 12433 Norway 543.36 September 254342
coramc antonmnenl 4l . 117 P PRSI acanaa
<> Sales Transaction v.4a + k.




