Linear Regression in SPSS

Data: mangunkill.sav

Goals:

Examine relation between number of handguns registered (nhandgun) and number
of man killed (mankill)
Model checking
Predict number of man killed using number of handguns registered

. View the Data with a Scatter Plot

To create a scatter plot, click through Graphs\Scatter\Simple\Define. A Scatterplot
dialog box will appear. Click Simple option and then click Define button. The Simple
Scatterplot dialog box will appear. Click mankill to the Y-axis box and click nhandgun
to the x-axis box. Then hit OK. To seefit line, double click on the scatter plot, click on
Chart\Options, then check the Total box in the box labeled Fit Linein the upper right

corner.
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Il. Regression Analysis

To perform the regression, click on Analyze\Regression\Linear. Place nhandgun in the
Dependent box and place mankill in the Independent box. To obtain the 95% confidence
interval for the slope, click on the Statistics button at the bottom and then put a check in the box
for Confidence Intervals. Hit Continue and then hit OK.

The independent variable (nhandgun) is said to be useful in predicting the dependent variable
(mankill) when the level of significance (P-value labeled with Sig. on the Outpuit) is below 0.05.

Model SummaryP ANOVAP
Adjusted Std. Error of Sum of
Model R R Square | R Square | the Estimate Model Squares df Mean Square F Sig.
1 .9412 .886 877 4.2764 1 Regression 1711.979 1 1711.979 93.615 .0002
a. Predictors: (Constant), Number of Handguns Residual 219.450 12 18.287
Registered Total 1931.429 13
b. Dependent Variable: Number of People Killed a. Predictors: (Constant), Number of Handguns Registered

b. Dependent Variable: Number of People Killed

Coefficients?

Standardi
zed

Unstandardized Coefficien
Coefficients ts 95% Confidence Interval for B
Model B Std. Error Beta t Sig. Lower Bound | Upper Bound
1 (Constant) -41.430 7.412 -5.589 .000 -57.580 -25.281

Number of Handguns

Registered 125 .013 941 9.675 .000 .097 153

a. Dependent Variable: Number of People Killed



I11. Residual Analysis

To assess thefit of the model, when performing the regression, aso click on the Save button at
the bottom of the dialogue box. In the boxes |abeled Predicted Values and Residuals, click
Unstandar dized in both boxes. In the Hit Continue and then hit OK. There will now be a
column labeled res 1 and a column labeled pre_1 in the data window. To make aresidual plot,
click Graphs\Scatter\Simple\Define and put res 1 inthe Y-axis box and again put pre 1 inthe
X-axis box. Hit OK.

The goal of aresidual plot isto see arandom scatter of residuals. The normality test in the
Explore... option can be used to check for normality.

6

4

-8

Unstandardized Residual

-10
10 20 30 40 50

IV. Prediction Intervals
Unstandardized Predicted Value

To calculate the mean prediction intervals and the individual prediction intervals, use the Save
button that appears after clicking Analyze\Regression\Linear. Now in the box |abeled
Prediction Values, click on Unstandardized. Thiswill give the predicted Y -values from the
model. The data window will have a column labeled pre_1. For the prediction intervals, in the
boxes near the bottom labeled Prediction I ntervals, put check marksin front of M ean and
Individual. In the data window, will now be columns, labeled Imci_1, umci_1, lici_1, and
uici_1. Thefirst two columns are for the lower and upper bounds for the 95% mean prediction
interval. (We are 95% sure that the average y for the given x valuesis within that interval.) The
second two columns are the 95% prediction intervals. To do a prediction, simply enter the value
of the predictor variable at the last row of the data sheet under the predictor variable and go
through the model building. For instance, to predict the average number of people killed if the
number of handguns registered is 700. The confidence interval for mean response is (41.49,
50.45), and for an individual responseis (35.63, 56.31).
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