Tutorial Clustering
A. Retail Customer Dataset 
1. Copy–paste into Excel
1. Open a new Excel workbook.
2. Click in cell A1.
3. Copy the table below (including headers) and paste into Excel.
If your Excel doesn’t split columns automatically, use:

	CustomerID
	Region
	Channel
	Annual_Spend
	Visits_Per_Month
	Online_Spend_Share
	Age

	1
	North
	Store
	3800
	3
	10
	55

	2
	North
	Mixed
	5200
	5
	45
	42

	3
	North
	Online
	6100
	6
	80
	36

	4
	South
	Store
	2400
	2
	5
	60

	5
	South
	Mixed
	4600
	4
	40
	48

	6
	South
	Online
	5800
	5
	75
	39

	7
	East
	Store
	2100
	1
	0
	63

	8
	East
	Mixed
	4300
	3
	35
	50

	9
	East
	Online
	6200
	6
	85
	34

	10
	West
	Store
	2600
	2
	5
	58

	11
	West
	Mixed
	4700
	4
	30
	46

	12
	West
	Online
	5900
	5
	78
	37

	13
	North
	Store
	1900
	1
	0
	67

	14
	North
	Mixed
	4100
	3
	25
	52

	15
	North
	Online
	6300
	6
	90
	33

	16
	South
	Store
	2200
	2
	5
	61

	17
	South
	Mixed
	4400
	4
	38
	49

	18
	South
	Online
	6000
	5
	82
	35

	19
	East
	Store
	2000
	1
	0
	64

	20
	East
	Mixed
	4200
	3
	28
	51

	21
	East
	Online
	6100
	6
	88
	32

	22
	West
	Store
	2300
	2
	3
	59

	23
	West
	Mixed
	4500
	4
	32
	47

	24
	West
	Online
	6050
	5
	80
	38

	25
	North
	Online
	6400
	6
	92
	31



2. What the columns mean 
· CustomerID – just an ID number
· Region – North / South / East / West
· Channel – main way they shop: Store / Online / Mixed
· Annual_Spend – how much they spend per year (£)
· Visits_Per_Month – how many times they shop per month
· Online_Spend_Share – % of their spend that is online (0–100)
· Age – customer age in years
There are hidden patterns: some customers are high-spend frequent online shoppers; others are low-spend, store-only, etc. Clustering will try to discover those groups automatically.

B. Excel: Visual “Clustering” 
Excel doesn’t have a built-in K-means button, but it’s great for visual clustering: looking for natural groups in a chart.
Step B1 – Clean and format the data
1. Check that all numeric columns (Annual_Spend, Visits_Per_Month, Online_Spend_Share, Age) are numbers (no £ symbols in the cells themselves).
2. You can format them visually (e.g. Annual_Spend as Currency) but keep the underlying values numeric.
Concept explanation:
We need numbers for clustering because the idea of “closeness” between customers uses distances in a numeric space (e.g. similar spend and visits).

Step B2 – Create a scatter plot (Spend vs Visits)
Goal: See if there are natural groups by eye.
1. Select the data in D1:E26 (Annual_Spend and Visits_Per_Month).
2. Go to Insert → Scatter → Scatter with only Markers.
3. You’ll get a chart with:
· X-axis: Annual_Spend
· Y-axis: Visits_Per_Month
4. Add a chart title, e.g. “Customers by Spend and Visits”.
Note that:
· Each point = 1 customer.
· Points that lie close together behave similarly (similar spend & visits).
· Groups of points that cluster together can be seen as potential segments.
Check:
Can you see any groups by eye? Where do the high-spend frequent customers sit? Where do the low-spend, low-visit customers sit?

Step B3 – Add colour using Channel (optional but nice)
1. Add a helper column in Excel, call it Cluster_Colour (or just use Channel).
2. Instead of one series, you can plot separate series:
· Filter data for Channel = Store, create one scatter series
· Channel = Mixed, second series
· Channel = Online, third series
3. Give each series a different colour.
Now you can see:
· Where do online customers sit?
· Where do store-only customers sit?
This helps build intuition about segments even before using formal clustering.

Step B4 – Manual “cluster labels” (simple exercise)
Ask students to:
1. Look at the scatter plot.
2. Decide on 3 groups (for example: Low, Medium, High value).
3. In a new column “Visual_Cluster”, label each customer as 1, 2, or 3 based on their judgement.
Explaination:
This is subjective clustering, based on what you see. SPSS will later do an objective clustering using a systematic algorithm (K-means).

C. SPSS: Proper Clustering (K-Means & Hierarchical)
Now we take the same Excel file into IBM SPSS Statistics and do real clustering.

Step C1 – Save the Excel file properly
1. Save your workbook as e.g. Retail_Clustering.xlsx.
2. Make sure the first row is headers (CustomerID, Region, …, Age).

Step C2 – Import Excel into SPSS
1. Open SPSS.
2. Go to File → Open → Data….
3. In “Files of type”, choose Excel (*.xls, *.xlsx).
4. Find and select Retail_Clustering.xlsx.
5. In the import dialog, tick “Read variable names from the first row of data”.
6. Click OK.
You should now see your data in Data View.

Step C3 – Check Variable View (very important for understanding)
Click the Variable View tab at the bottom:
For each variable:
· CustomerID
· Type: Numeric
· Measure: Nominal (just an ID)
· Region, Channel
· Type: String
· Measure: Nominal
· Annual_Spend, Visits_Per_Month, Online_Spend_Share, Age
· Type: Numeric
· Measure: Scale
You can also add Labels to make them clearer for students (e.g., “Annual customer spend (£)”).
Concept explanation:
· Nominal = names or categories (no numeric meaning)
· Scale = proper numeric variables we can use for clustering
For clustering, we will use numeric, Scale variables.

Step C4 – K-Means Clustering in SPSS
We will cluster customers based on:
· Annual_Spend
· Visits_Per_Month
· Online_Spend_Share
These three reflect value, loyalty, and digital behaviour.
Step C4.1 – Open K-Means
1. Go to Analyze → Classify → K-Means Cluster…
Step C4.2 – Choose variables and number of clusters
2. Move these variables into “Variables”:
· Annual_Spend
· Visits_Per_Month
· Online_Spend_Share
3. In “Number of clusters”, type 3 (we’ll start with 3 groups).
4. Click Options… and tick:
· “Initial cluster centers”
· “ANOVA table”
· “Cluster membership”
Then click Continue.
5. Click OK to run.

Step C4.3 – Understanding the K-Means output (explain clearly)
SPSS will show several tables:
1. Final Cluster Centers
· For each cluster (1, 2, 3), you see the average value of Annual_Spend, Visits, Online_Spend_Share for customers in that cluster.
· Example:
· Cluster 1: low spend, low visits, low online share
· Cluster 2: medium spend, medium visits, medium online
· Cluster 3: high spend, high visits, high online
Explain:
“These centers describe the typical customer in each cluster.”
2. Number of Cases in each Cluster
· Shows how many customers ended up in each group.
· You can see if one group is very small (maybe not useful).
3. SPSS also adds a new variable in Data View (often called CLUSTER_1).
· This is each customer’s cluster membership (1, 2, or 3).
· You can now analyse or visualise by cluster.
Questions:
 Looking at the cluster centres, how would you label each cluster in plain English?
(e.g., “High-value online loyal customers”, “Budget store shoppers”, etc.)
 Which cluster would you target with premium services? Which with discount offers?

Step C5 – Visualise SPSS clusters (Chart Builder)
We now want to see the clusters, like we did in Excel, but coloured by SPSS’s cluster membership.
Step C5.1 – Add a scatter plot with clusters
1. Make sure the K-means run has created the cluster membership variable (e.g. CLUSTER_1).
2. Go to Graphs → Chart Builder…
3. Click OK if SPSS opens the help message.
4. From the Gallery, choose Scatter/Dot → Simple Scatter and drag it onto the canvas.
5. Drag Annual_Spend to the X-axis.
6. Drag Visits_Per_Month to the Y-axis.
7. Drag the cluster membership variable (e.g., CLUSTER_1) to “Set color” (or “Group/Color”, depending on version).
8. Click OK.
You will see a scatterplot where each customer is a dot, coloured by cluster.
Explaination:
· Now the clusters are not just our guess — they are formed by the algorithm.
· We can see how closely the K-means clusters match the visual groups we saw in Excel.

Step C6 – Optional: Hierarchical Clustering (tree view)
Hierarchical clustering shows how clusters merge step-by-step in a dendrogram (tree).
Step C6.1 – Run Hierarchical Clustering
1. Go to Analyze → Classify → Hierarchical Cluster…
2. Move Annual_Spend, Visits_Per_Month, Online_Spend_Share into the Variables box.
3. In Method, leave default as Between-groups linkage (fine for beginners).
4. In Measure, you can keep Squared Euclidean distance (default).
5. Tick “Dendrogram” under Plots…
6. Click Continue → OK.
SPSS will produce a dendrogram.
How to explain simply:
· The tree shows how individual customers join into clusters.
· Cutting the tree at different heights gives you different numbers of clusters (2, 3, 4…).
· It’s a visual way of choosing a reasonable K.
Tutorial prompt:
If you cut the dendrogram so that it gives three main branches, do these match the K-means clusters?


