BMDS7010-06 Self-study issued 23 April 2026

This final self-study practising SPSS basic skills will look at correlation and linear regression. 
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Correlation and Linear Regression
Before we begin analysing data with a SPSS, it’s useful to understand the concepts. Both are used to explore relationships between two variables — for example, height and weight, or age and blood pressure.

Correlation ~ How strongly are two things related?
Correlation tells us how strongly two variables move together. If one variable increases when the other increases, we say there is a positive correlation. If one increases while the other decreases, it is a negative correlation. If the two variables do not seem to follow any consistent pattern, then there is no correlation.
We describe correlation using a number called the correlation coefficient, usually written as r, which ranges from –1 to +1.
· A value of +1 means a perfect positive relationship: the variables move together in exact proportion.
· A value of –1 means a perfect negative relationship: as one increases, the other decreases in exact proportion.
· A value of 0 means there is no meaningful relationship.
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· Left: r = +1 (points tightly on a rising line)
· Middle: r = 0 (points scattered randomly)
· Right: r = –1 (points tightly on a falling line)
Example:
Here is a simple dataset showing how many hours students studied and the scores they received on an exam:
	Hours Studied
	Exam Score (%)

	1
	45

	2
	50

	3
	65

	4
	70

	5
	80


As the number of hours studied increases, the exam score also increases. If you used SPSS with this data, it would calculate r = 0.95, indicating a very strong positive correlation.



Linear Regression ~ Can one value predict another?
Linear regression goes a step further than correlation. It not only confirms that a relationship exists but also allows us to model that relationship and predict one variable based on another.
It does this by fitting a straight line — known as the regression line — through the data points.
The line follows a simple formula:
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· Y is the outcome (dependent variable)
· X is the predictor (independent variable)
· a is the intercept (value of Y when X is zero)
· b is the slope (how much Y changes for each unit increase in X)
Using our study data, suppose the statistical software calculates the following regression equation:
[image: A number with a plus and a plus
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This tells us that a student who does not study at all is predicted to score 40%. For every additional hour of study, the score increases by 8%.
So, if a student studies for 6 hours:
[image: A black and white math equation
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Summary: How Do They Differ?
	Feature
	Correlation
	Regression

	Purpose
	Measure relationship strength
	Predict one variable from another

	Direction of effect
	No direction implied
	Predicts outcome based on input

	Output
	A value between –1 and +1 (r)
	An equation (Y = a + bX)

	Visual
	Scatterplot
	Scatterplot with best-fit line



In Practice
When using SPSS, it’s common to begin with a correlation analysis to check whether a relationship exists between two variables. If there is a strong correlation, linear regression can then be used to model the relationship and make predictions based on it. 
Walk-through example
Okay, here is a plan and resources to create your SPSS handout for demonstrating correlation and linear regression using a synthetic UK NHS dataset.
Download the synthetic dataset from Moodle:

bed_occupancy_data.csv
Variables are 
Trust_ID: Identifier for the hospital trust.
Bed_Occupancy_Rate: Percentage (%) of occupied beds.
AE_4hr_Wait_Percent_Fail: Percentage (%) of A&E patients waiting > 4 hours.

Part 1: Import Data & Initial Check
1. Open SPSS.
2. Go to File -> Import Data -> CSV Data...
3. Navigate to and select your saved NHS_Data.csv file. Click Open.
4. Review the import preview. Ensure headers are detected correctly. Click OK.
5. Go to Variable View (tab at the bottom). Check that Bed_Occupancy_Rate and AE_4hr_Wait_Percent_Fail are listed as Numeric type.
Part 2: Create a Scatterplot (Visual Check)
1. Go to Graphs -> Chart Builder...
2. In the 'Choose from' list, select Scatter/Dot.
3. Drag the first icon (Simple Scatter) onto the chart preview area.
4. Drag Bed_Occupancy_Rate from the 'Variables' list to the X-Axis? box.
5. Drag AE_4hr_Wait_Percent_Fail to the Y-Axis? box.
6. Click OK.

[image: A graph of a bed occupancy rate
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You should see points generally trending upwards from left to right, indicating a positive relationship. The points should form a relatively tight, linear pattern, suggesting a strong correlation.

Part 3: Correlation Analysis
1. Go to Analyze -> Correlate -> Bivariate...
2. Select Bed_Occupancy_Rate and AE_4hr_Wait_Percent_Fail from the left list and move them to the Variables: box using the arrow button.
3. Ensure Pearson correlation coefficient is ticked.
4. Ensure Two-tailed test of significance is selected.
5. Ensure Flag significant correlations is ticked.
6. Click OK.
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Part 4: Linear Regression Analysis
1. Go to Analyze -> Regression -> Linear...
2. Select AE_4hr_Wait_Percent_Fail and move it to the Dependent: box.
3. Select Bed_Occupancy_Rate and move it to the Independent(s): box.
4. Click the Save... button. Under 'Predicted Values', tick Unstandardized. Click Continue.
5. Click OK.

[image: A screenshot of a data analysis

AI-generated content may be incorrect.]
Interpretation…
Correlation Output
You should see the above Correlations table appear.
Look at the intersection of Bed_Occupancy_Rate and AE_4hr_Wait_Percent_Fail.
Pearson Correlation (r): Expect a value close to +1.0 (e.g., > 0.95), indicating a very strong positive linear relationship.
Sig. (2-tailed): Expect a value very small (e.g., .000), which is less than 0.05. This indicates the correlation is statistically significant.
N: This will show the number of data pairs used (40 in this case).
Linear Regression Output
Model Summary Table: 
R: This is the Pearson correlation coefficient (should match the value from Part 3).
R Square: Expect a high value (e.g., > 0.90). This indicates that a large proportion (e.g., > 90%) of the variance in AE_4hr_Wait_Percent_Fail can be explained by Bed_Occupancy_Rate.
Adjusted R Square: Similar to R Square, adjusted for the number of predictors.
Std. Error of the Estimate: A measure of the average prediction error.
ANOVA Table: 
Tests the overall significance of the regression model.
Look at the Sig. value for the 'Regression' row. Expect this to be very small (e.g., .000), indicating the model is statistically significant (better than predicting the mean).
Coefficients Table: 
(Constant): This is the intercept (a) of the regression line. It's the predicted AE_4hr_Wait_Percent_Fail when Bed_Occupancy_Rate is 0 (which may not be meaningful in this context). Look at the B value under 'Unstandardized Coefficients'. (Expect a negative value based on the data generation, e.g., around -75 to -85).
Bed_Occupancy_Rate: This is the slope (b) of the regression line. It represents the predicted change in AE_4hr_Wait_Percent_Fail for a one-unit (one percentage point) increase in Bed_Occupancy_Rate. Look at the B value under 'Unstandardized Coefficients'. (Expect a positive value, e.g., around 1.0 to 1.2).
Sig.: Both the Constant and Bed_Occupancy_Rate should have Sig. values < 0.05, indicating they significantly contribute to the model.
Regression Equation: From the Coefficients table (Unstandardized B values), you can write the prediction equation:
[image: ]

(e.g., Predicted Wait Fail % = -80.0 + 1.1 * Bed_Occupancy_Rate)
If predictions requested in SPSS a new variable (e.g., PRE_1) would appear in your SPSS Data View, showing the predicted AE_4hr_Wait_Percent_Fail for each trust based on the regression model.
And so it goes. By now you should be able to see that most problems can be tackled in SPSS by first understanding the question you are asking e.g. does variable Y depend on variable A, B, C… you first see if there is a relationship. If there is, you can test the strength of the relationship and indeed if it’s so strong you can produce a model that works to predict all such relationships. 
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