Week 5-TUTORIAL: LINEAR REGRESSION AND CORRELATION 
	ID
	Date
	Region
	Product
	Ad_Spend
	Units_Sold
	Price
	Revenue
	Customer_Satisfaction

	1
	2025-01-02
	North
	Laptop
	1200
	35
	800
	28000
	8

	2
	2025-01-03
	South
	Laptop
	950
	30
	767
	23000
	7

	3
	2025-01-04
	East
	Tablet
	800
	40
	475
	19000
	8

	4
	2025-01-05
	West
	Laptop
	1100
	32
	781
	25000
	9

	5
	2025-01-06
	North
	Phone
	600
	50
	450
	22500
	8

	6
	2025-01-07
	South
	Phone
	750
	55
	473
	26000
	7

	7
	2025-01-08
	East
	Tablet
	500
	42
	381
	16000
	6

	8
	2025-01-09
	West
	Laptop
	1250
	36
	819
	29500
	9

	9
	2025-01-10
	North
	Phone
	700
	53
	481
	25500
	8

	10
	2025-01-11
	South
	Tablet
	900
	45
	478
	21500
	7

	11
	2025-01-12
	East
	Laptop
	1300
	38
	789
	30000
	9

	12
	2025-01-13
	West
	Phone
	650
	48
	479
	23000
	7

	13
	2025-01-14
	North
	Laptop
	1000
	34
	706
	24000
	8

	14
	2025-01-15
	South
	Tablet
	850
	41
	488
	20000
	8

	15
	2025-01-16
	East
	Phone
	600
	46
	424
	19500
	7

	16
	2025-01-17
	West
	Laptop
	1150
	33
	803
	26500
	8

	17
	2025-01-18
	North
	Tablet
	950
	44
	500
	22000
	9

	18
	2025-01-19
	South
	Phone
	700
	52
	462
	24000
	7

	19
	2025-01-20
	East
	Laptop
	1250
	37
	757
	28000
	9

	20
	2025-01-21
	West
	Phone
	800
	49
	459
	22500
	7

	21
	2025-01-22
	North
	Laptop
	1050
	31
	742
	23000
	8

	22
	2025-01-23
	South
	Tablet
	900
	43
	488
	21000
	8

	23
	2025-01-24
	East
	Phone
	700
	47
	436
	20500
	7

	24
	2025-01-25
	West
	Laptop
	1200
	35
	786
	27500
	8

	25
	2025-01-26
	North
	Phone
	750
	54
	463
	25000
	8




✅ C. Excel (Analysis ToolPak): step-by-step
0) Enable the ToolPak (once)
File → Options → Add-ins → (bottom) Manage: Excel Add-ins → Go… → tick Analysis ToolPak → OK.
Now see Data → Data Analysis on the ribbon.
1) Quick data tidy
· Ensure numeric columns contain only numbers (no text/£ signs).
· Format Date as Date; Revenue/Ad_Spend/Price as Number or Currency (no commas needed for analysis).
2) Descriptive Statistics (sanity check)
1. Data → Data Analysis → Descriptive Statistics → OK
2. Input Range: select numeric columns E1:I26 (Ad_Spend … Customer_Satisfaction).
3. Tick Labels in first row.
4. Output Range: pick a blank cell (e.g., K2).
5. Tick Summary statistics → OK.
Interpret: Look at Mean, Std dev, Min/Max. Are values plausible? Any oddities?
3) Correlation (which variables move together?)
1. Data → Data Analysis → Correlation → OK
2. Input Range: E1:I26
3. Tick Labels in first row; Output Range: e.g., K22 → OK.
Interpret:
· Check Revenue vs Units_Sold and Ad_Spend. Expect positive r.
· Satisfaction may or may not correlate with Revenue (insight!).
4) Linear Regression (predict Revenue)
Because regression needs one contiguous block for Xs, copy predictors side-by-side (optional but easiest):
· Copy Ad_Spend (E1:E26) to M1:M26; Units_Sold (F1:F26) to N1:N26.
Run regression:
1. Data → Data Analysis → Regression → OK
2. Y Range: G1:G26 (Revenue)
3. X Range: M1:N26 (Ad_Spend & Units_Sold)
4. Tick Labels; choose an Output Range (e.g., K40).
5. Tick Residuals → OK.
Interpret the output
· R Square (Model Summary): e.g., 0.85 = 85% of Revenue variation explained.
· ANOVA – Significance F: overall model significance (<0.05 is good).
· Coefficients table:
· Intercept (β0) – baseline.
· Ad_Spend (β1) – expected £ change in Revenue per £1 ad spend (holding Units constant).
· Units_Sold (β2) – expected £ change in Revenue per extra unit (holding Ad_Spend constant).
· p-values – <0.05 → likely meaningful predictor.
Mini checks
· Signs make sense? (β on Units should be positive.)
· Are residuals roughly centered around 0? (quickly scan Residuals table)
5) (Optional) Pivot + Charts
· PivotTable: Insert → PivotTable → Range A1:I26 → OK
· Rows = Region; Columns = Product; Values = Sum of Revenue (format as Currency).
· Charts:
· Scatter: highlight Ad_Spend & Revenue → Insert → Scatter → add Trendline with R².
· Column: from Pivot, PivotChart → Clustered Column (title “Revenue by Region & Product”).

🧭 D. SPSS: import the same data and repeat the analyses
1) Import Excel into SPSS
· File → Open → Data… → change file type to Excel → pick your Retail_BI_Data.xlsx.
· Tick Read variable names from the first row of data → OK.
· Variable View: set types & measures:
· String/Nominal: Salesperson, Region, Product
· Numeric/Scale: Ad_Spend, Units_Sold, Price, Revenue, Customer_Satisfaction
· Add clear Labels (e.g., “Advertising Spend (£)”).
2) Descriptive Statistics
· Analyze → Descriptive Statistics → Descriptives…
· Move: Ad_Spend, Units_Sold, Revenue, Customer_Satisfaction → Variables.
· Options… → Mean, Std. deviation, Minimum, Maximum → Continue → OK.
· Interpret: Same as Excel—compare values (they should match).
3) Correlation (Pearson)
· Analyze → Correlate → Bivariate…
· Select the same numeric variables; keep Pearson & Two-tailed ticked → OK.
· Interpret:
· Correlation value (r) and Sig. (2-tailed).
· If Sig. < .05, the correlation is statistically significant at 5% level.
· Comment on direction (positive/negative) and strength (weak/moderate/strong).
4) Regression (Revenue ~ Ad_Spend + Units_Sold)
· Analyze → Regression → Linear…
· Dependent: Revenue
· Independent(s): Ad_Spend, Units_Sold
· Statistics… → tick Estimates, Model fit, Descriptives, Collinearity diagnostics → Continue
· Plots… (optional) → ZPRED on X, ZRESID on Y (residual plot) → Continue
· OK.
Interpret the SPSS output
· Model Summary: R, R², Adjusted R² (adj R² penalises for extra predictors).
· ANOVA: if Sig. < .05, model explains a significant amount of variance.
· Coefficients table:
· Unstandardized B = your βs (interpret in original units, £).
· Standardized Beta = relative importance (unitless).
· t and Sig. = whether each predictor is significant.
· Collinearity (VIF): VIF ~ 1–5 usually fine; ≫10 can indicate collinearity issues.
· Residual plot: look for a random cloud around 0 (no pattern).
Plain-language example
“R² = 0.86 indicates the model explains 86% of Revenue variability.
Units_Sold and Ad_Spend both have positive, statistically significant effects (p < .05).
Holding Ad_Spend constant, each additional unit sold increases Revenue by £(B for Units_Sold) on average.”

🧠 E. Why we do each step (the “so what?”)
· Descriptive statistics tell you what range and typical values you’re working with, so you catch data entry errors and outliers early.
· Correlation shows simple linear relationships—great for hypothesis-building (“does ad spend move with revenue?”).
· Regression quantifies impact while controlling for other variables (e.g., Units_Sold and Ad_Spend at the same time) and tells you how well the overall model explains the outcome (R²).
· Doing it in both Excel and SPSS builds tool confidence and helps you see consistent results across platforms.

📝 F. Quick student exercises (sprinkle through the lab)
1. Correlation: Which variable has the strongest correlation with Revenue? Does it make business sense?
2. Regression:
· Re-run regression with only Ad_Spend. What happens to R² and the Ad_Spend coefficient?
· Add Price as an extra predictor in SPSS. Does it change conclusions?
3. Interpretation: Write one sentence explaining the meaning of the Units_Sold coefficient for a manager.
4. Diagnostics (SPSS): Check VIF and the residual plot. Any concerns?
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ID  Date  Region  Product  Ad_Spend  Units_Sold  Price  Revenue  Customer_Satisfaction  

1  2025 - 01 - 02  North  Laptop  1200  35  800  28000  8  

2  2025 - 01 - 03  South  Laptop  950  30  767  23000  7  

3  2025 - 01 - 04  East  Tablet  800  40  475  19000  8  

4  2025 - 01 - 05  West  Laptop  1100  32  781  25000  9  

5  2025 - 01 - 06  North  Phone  600  50  450  22500  8  

6  2025 - 01 - 07  South  Phone  750  55  473  26000  7  

7  2025 - 01 - 08  East  Tablet  500  42  381  16000  6  

8  2025 - 01 - 09  West  Laptop  1250  36  819  29500  9  

9  2025 - 01 - 10  North  Phone  700  53  481  25500  8  

10  2025 - 01 - 11  South  Tablet  900  45  478  21500  7  

11  2025 - 01 - 12  East  Laptop  1300  38  789  30000  9  

12  2025 - 01 - 13  West  Phone  650  48  479  23000  7  

13  2025 - 01 - 14  North  Laptop  1000  34  706  24000  8  

14  2025 - 01 - 15  South  Tablet  850  41  488  20000  8  

15  2025 - 01 - 16  East  Phone  600  46  424  19500  7  

16  2025 - 01 - 17  West  Laptop  1150  33  803  26500  8  

17  2025 - 01 - 18  North  Tablet  950  44  500  22000  9  

18  2025 - 01 - 19  South  Phone  700  52  462  24000  7  

