Multiple Regression Lab: Cross-validation
Note. Cross-validation is typically conducted with a large data set.

Cross-validation

An educational researcher wanted to predict student’s anxiety levels using information about teacher
rating and student age.

Statistics Teacher Student Age Statistics Teacher Student Age
Anxiety Rating Anxiety Rating
6 10 21 5 13 25
14 9 34 7 12 31
7 9 22 9 10 28
4 12 26 9 10 25
6 9 20 11 9 28
8 10 27 11 11 28
8 10 22 12 9 30
9 11 24 8 10 20
7 9 24 7 13 23
9 11 24 8 10 21
11 9 26 9 9 27
5 10 30 8 8 25
9 9 22 5 12 20
7 10 23 8 8 22
15 7 31 4 11 21
8 10 18 4 10 22
12 10 31 8 11 28
8 11 29 12 7 33
7 10 18 4 11 22
4 10 24 8 9 30
8 11 25
10 11 27
8 9 27
13 6 32
11 9 28
10 8 28
8 10 25
7 11 21
12 10 26
7 10 29
5 11 27
12 10 30
11 9 32
9 11 28
6 12 24
7 10 25
4 12 20
3 11 20
9 9 22
6 11 21
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Create a new variable that will randomly split the data set into two parts. This approach will not
guarantee an exact 50% split, but it causes no problems.
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Select the Sample = 0 data to estimate the linear regression equation.
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Select Cases: If
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Estimate the linear regression model for Sample = 0.

Untitled - SPSS Data Editor
File Edit Wiew Data Transform BEGEREEN Graphs  Utlities  Add-ons  Window  Help

~u Reports L
(o |H |§| 2 | | J Descriptive Statiskics  » ‘—JQDI @@
7 Compare Means k
hooks| personal | pf ;T::;T\:L‘:;:r L] : alumni | spend| graduate |
! El Lt Correlate 3 2 1093_2_ S
2 corosson ]
3 500 1162 Loglinear 3 Curve Estimation. ..
4 580 1260 Classify b ) —
& &0 860 Daka Redurtion y| Binarylogistc...
B =0 . — 5 MulFlnnrnlaI Logistic, ..
7| 300 [=] Maonparametric Tests  » Err:':tal. "
a3 500 _ Survival 3 "
9 GO0 1905 Mulkiple Response 4 Monlinear. ..
‘Weight Estimation. ..
10 400 9000 V4 79 14.00 >-Shage Least Squares. ..
11 a00 . B2 B8 19.40
M [ inear Regression [5__<|
< teachemating Dependent:
@ studentage E @ statzand
@ sample Block 1 of 1 E
@ zample=0 [FILTER] [filt Mest Reset
Independent]z]: Cancel |
teacheratin A
E % studentage ? — M
b
Method; Enter -

Selection Y ariable:
LCase Labels:

WLS Weight:

e

§tatistics...| Flots. .. | Save... | Optiong...

M




Cross-validation 4

Linear Regression: Statistics
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Regression
Descriptive Statistics
Mean Std. Deviation N
statsanx 7.62 2.155 26
teacherrating 10.35 1.198 26
studentage 24.88 3.756 26

Correlations

statsanx | teacherrating | studentage

Pearson Correlation  statsanx 1.000 -.504 409
teacherrating -.504 1.000 -.035

studentage 409 -.035 1.000

Sig. (1-tailed) statsanx . .004 .019
teacherrating .004 . 432

studentage .019 432 .

N statsanx 26 26 26
teacherrating 26 26 26

studentage 26 26 26

Variables Entered/Removed

Variables
Model Variables Entered Removed Method
1 studentage, teacherrating® . | Enter

a. All requested variables entered.
b. Dependent Variable: statsanx

Model Summary

Adjusted Std. Error of
Model R R Square | R Square | the Estimate
1 .6382 408 .356 1.730

a. Predictors: (Constant), studentage, teacherrating
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ANOVAP
Sum of
Model Squares df Mean Square F Sig.
1 Regression 47.338 2 23.669 7.911 .0022
Residual 68.816 23 2.992
Total 116.154 25

a. Predictors: (Constant), studentage, teacherrating

b. Dependent Variable: statsanx

Coefficients”
Unstandardized Standardized
Coefficients Coefficients 95% Confidence Interval for B Correlations
Model B Std. Error Beta t Sig. Lower Bound | Upper Bound | Zero-order Partial Part
1 (Constant) 11.1404 3.846 2.896 .008 3.184 19.097
teacherrating -.8819 .289 -.490 -3.052 .006 -1.480 -.284 -.504 -.537 -490
studentage .2250 .092 .392 2.441 .023 .034 416 409 454 .392

a. Dependent Variable: statsanx

Residual Statistics Summary — Omitted for brevity
Charts — Omitted for brevity

For Sample=0, the regression model is:
Predicted
Stats anxiety = 11.1404-0.8819*teacherrating+0.2250*studentage

Remove the Sample=0 restriction.
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Calculate predicted statistics anxiety scores for individuals in the other sample

(Sample=1).
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Finally, estimate the correlation between the actual statistics anxiety scores of Sample=1 and the
predicted statistics anxiety scores obtained from the regression model (i.e., predictedanx).
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Correlations
Correlations
statsanx | predictedanx
statsanx Pearson Correlation 1 764
Sig. (2-tailed) . .000
N 60 34
predictedanx Pearson Correlation 764 1
Sig. (2-tailed) .000 .
N 34 34

**. Correlation is significant at the 0.01 level (2-tailed).

R’ = .408 from the Sample=0 linear regression model.
The squared correlation between predictedanx and statsanx was .764* = .584.

Since there was more than a .10 change (.408 vs. .584) we conclude the model would likely not be
valid with other data. In fact, it was an anomaly that the squared correlation was higher than the
R’ for the original model; this would seldom happen in reality.

A much larger data set would be needed for a ‘true’ cross-validation study. If the model had been
validated, we would have re-estimated the regression model using ALL of the data and used that
model for future analyses.



