Tutorial with Analysis ToolPak

Sample Dataset: Retail Sales Data (for Analysis ToolPak exercises)
	ID
	Salesperson
	Region
	Product
	Ad_Spend (£)
	Units_Sold
	Revenue (£)
	Customer_Satisfaction (1–10)

	1
	Alice
	North
	Laptop
	1200
	35
	28,000
	8

	2
	Ben
	South
	Laptop
	950
	30
	23,000
	7

	3
	Clara
	East
	Tablet
	800
	40
	19,000
	8

	4
	David
	West
	Laptop
	1100
	32
	25,000
	9

	5
	Emma
	North
	Phone
	600
	50
	22,500
	8

	6
	Faisal
	South
	Phone
	750
	55
	26,000
	7

	7
	Grace
	East
	Tablet
	500
	42
	16,000
	6

	8
	Henry
	West
	Laptop
	1250
	36
	29,500
	9

	9
	Isabel
	North
	Phone
	700
	53
	25,500
	8

	10
	Jack
	South
	Tablet
	900
	45
	21,500
	7

	11
	Kate
	East
	Laptop
	1300
	38
	30,000
	9

	12
	Liam
	West
	Phone
	650
	48
	23,000
	7

	13
	Mia
	North
	Laptop
	1000
	34
	24,000
	8

	14
	Noah
	South
	Tablet
	850
	41
	20,000
	8

	15
	Olivia
	East
	Phone
	600
	46
	19,500
	7

	16
	Peter
	West
	Laptop
	1150
	33
	26,500
	8

	17
	Quinn
	North
	Tablet
	950
	44
	22,000
	9

	18
	Ryan
	South
	Phone
	700
	52
	24,000
	7

	19
	Sara
	East
	Laptop
	1250
	37
	28,000
	9

	20
	Tom
	West
	Phone
	800
	49
	22,500
	7

	21
	Uma
	North
	Laptop
	1050
	31
	23,000
	8

	22
	Victor
	South
	Tablet
	900
	43
	21,000
	8

	23
	Wendy
	East
	Phone
	700
	47
	20,500
	7

	24
	Xavier
	West
	Laptop
	1200
	35
	27,500
	8

	25
	Yara
	North
	Phone
	750
	54
	25,000
	8






0) Turn on the Analysis ToolPak (one-time)
1. File → Options → Add-ins
2. Bottom: Manage: Excel Add-ins → Go…
3. Tick Analysis ToolPak → OK
You’ll now see Data → Data Analysis on the ribbon (far right).

1) Descriptive Statistics (quick summary of your numbers)
What it tells you: averages, spread, min/max, etc.
Range to use: numeric columns only in your dataset:
E1:H26 (Ad_Spend, Units_Sold, Revenue, Customer_Satisfaction) — includes headers.
Steps
1. Click Data → Data Analysis → Descriptive Statistics → OK
2. Input Range: E1:H26
3. Tick Labels in first row
4. Output Range: click a blank cell (e.g., J2)
5. Tick Summary statistics → OK
How to read it (simple)
· Mean = average value (e.g., mean Revenue per entry)
· Median = middle value (robust to outliers)
· Standard deviation = spread; higher = more variable
· Min/Max = range of values
· If Mean ≈ Median, distribution is roughly symmetric.
Mini exercise: Which metric shows the largest variation (highest std dev): Ad_Spend, Units, Revenue, or Satisfaction?

2) Correlation (which variables move together?)
What it tells you: the linear relationship strength (Pearson r) between each pair of numeric variables.
· r in [−1, +1]; closer to +1 = strong positive; closer to −1 = strong negative; near 0 = little linear link.
Range: E1:H26
Steps
1. Data → Data Analysis → Correlation → OK
2. Input Range: E1:H26
3. Tick Labels in first row
4. Output Range: (e.g., J20) → OK
How to read it
· Look at Revenue row/column → which variable has the highest |r|?
· Expect Units_Sold to correlate positively with Revenue (common sense).
· Note: correlation ≠ causation.
Mini exercise: Which variable is most strongly correlated with Revenue? Is there any surprising weak/negative correlation?

3) Linear Regression (predict Revenue)
Goal: Model Revenue (£) as a function of Ad_Spend (£) and Units_Sold.
Because regression needs contiguous X columns, it’s easiest to copy the two predictors side-by-side temporarily.
Prep (optional but helpful)
1. Copy Ad_Spend (E1:E26) to M1:M26
2. Copy Units_Sold (F1:F26) to N1:N26
(so predictors are next to each other)
Steps
1. Data → Data Analysis → Regression → OK
2. Y Range (dependent): G1:G26 (Revenue)
3. X Range (independent): if you did the prep, use M1:N26 (Ad_Spend & Units_Sold)
· If you didn’t do the prep, place your predictors adjacent first (regression needs a single block).
4. Tick Labels
5. Output Range: (e.g., J40)
6. Tick Residuals (handy for checks) → OK
How to read it
· R Square: % of Revenue variance explained by the model (e.g., 0.85 = 85%)
· ANOVA – Significance F: overall model significance (rule of thumb: <0.05 = statistically significant)
· Coefficients:
· Intercept (β0): baseline Revenue when X’s are 0 (context matters)
· Ad_Spend (β1): expected change in Revenue for +£1 ad spend (holding Units constant)
· Units_Sold (β2): expected change in Revenue per extra unit sold (holding Ad_Spend constant)
· P-values (per variable): <0.05 suggests that predictor contributes meaningfully (rule of thumb)
Sense-check: Since Revenue ≈ Units_Sold × price, you’ll likely see a strong positive coefficient on Units_Sold.
Mini exercise: If Units_Sold increases by 1 (keeping Ad_Spend fixed), how much does the model predict Revenue will increase? (Use the Units_Sold coefficient.)

4) PivotTables (slice, dice, and summarise)
Goal: Build a tidy summary like Revenue by Region and Product.
Steps
1. Click anywhere in your data (A1:H26)
2. Insert → PivotTable → select Table/Range: A1:H26 → OK (New Worksheet)
3. In PivotTable Fields (right pane), drag & drop:
· Rows: drag Region
· Columns: drag Product
· Values: drag Revenue (£) → should become Sum of Revenue
4. Optional: Add Channel (e.g., to Filters or Rows under Region)
5. Format values: right-click a number → Number Format → Currency (0 decimals)
Tips to organise the visual table
· Keep one metric in Values (e.g., Sum of Revenue) for clarity
· Use Filters (e.g., Channel) to switch views fast
· Right-click the Pivot → PivotTable Options → Display: show expand/collapse buttons if helpful
Mini exercise: Change Values from Sum of Revenue to Average Satisfaction. What does that show by Region/Product?

5) Charts (tell the story visually)
A) Column Chart – Revenue by Region
1. Click inside the PivotTable
2. PivotTable Analyze → PivotChart
3. Choose Clustered Column → OK
4. Add Chart Title (“Revenue by Region”) and Data Labels (Chart Elements +)
B) Scatter – Ad_Spend vs Revenue (relationship)
1. On the raw data sheet, select E1:E26 (Ad_Spend) and G1:G26 (Revenue)
· (Hold Ctrl to select the second range)
2. Insert → Scatter → Scatter with markers
3. Click the markers → Chart Elements + → Trendline (Linear)
4. Click the trendline → More Options → Display Equation and Display R-squared
Interpret: positive slope = higher ad spend associated with higher revenue; R² gives fit strength (0–1).
C) Line – Units over Date (simple time trend)
1. Select A1:A26 (Date) and F1:F26 (Units_Sold)
2. Insert → Line → Line with markers
3. Right-click the date axis → Format Axis → Number → Date (choose a readable format)
Design tips (novice-friendly)
· One message per chart
· Title that answers a question (“Which region sells most revenue?”)
· Consistent currency/number formats
· Use data labels sparingly (totals only)

6) Quick Troubleshooting
· Data Analysis button missing: re-enable Analysis ToolPak (File → Options → Add-ins).
· Regression won’t run: make sure X Range is one contiguous block with headers; remove blanks/text in numeric columns.
· Weird results/outliers: scan your Residuals table; check scatter plots for outliers or data entry errors.
· Pivot totals look odd: ensure Values → Value Field Settings is set to Sum (not Count).

7) Reflection prompts (for your class)
· Which two variables are most correlated in this dataset? Does that make business sense?
· What does your regression R² say about how well Revenue is explained?
· In your Pivot, which Region–Product combination performs best on Revenue?
· If you had budget to increase Ad_Spend, where would you allocate it and why (use evidence)?

