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Session 1 

Exercise Answers 

 

Exercise C1. 

For SPSS Users: 

 ‘LMTr&Val.sav’ 

The data file ‘LMTr&Val.sav’ contains simulated data for N=5,000 training cases (‘Validation’ 

= 0) and N = 5,000 validation cases (‘Validation’ = 1).  

1) Use stepwise linear regression (forward selection option) to reproduce the results in Table 1A 

based on the training sample. The variable ‘Validation’ on the data file can be used to select the 

training cases (‘Validation=0’).  

2) For Model 1 containing ‘RP5’ as the sole predictor and Model 2 containing both ‘RP5’ and 

‘extra8’, compute R
2
 on the validation data. Verify that the validation-R

2
 decreases when the 

irrelevant variable ‘extra8’ is added.  

 

For XLSTAT Users: 

‘LMTr&Val.xls’ 

The data file ‘LMTr&Val.xls’ contains simulated data for N=5,000 training cases (‘Validation’ = 

0) and N = 5,000 validation cases (‘Validation’ = 1). The first 5,000 rows contain the training 

cases. 

http://statisticalinnovations.com/course2/LMTr&Val.sav
http://statisticalinnovations.com/course2/LMTr&Val.xls
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1) Use stepwise linear regression (forward selection option) to reproduce the results in Table 1A. 

The validation tab can be used to select the last 5,000 rows as validation. 

2) For Model 1 containing ‘RP5’ as the sole predictor and Model 2 containing both ‘RP5’ and 

‘extra8’, compute R
2
 on the validation data. Verify that the validation-R

2
 decreases when the 

irrelevant variable ‘extra8’ is added.  

 

CORExpress Exercise C1 Answer: 

1) SPSS Syntax for Table 1A: 

 
REGRESSION 

  /SELECT=Validation EQ 0   

  /MISSING LISTWISE 

  /STATISTICS COEFF OUTS R ANOVA 

  /CRITERIA=PIN(.05) POUT(.10) 

  /NOORIGIN  

  /DEPENDENT Y 

  /METHOD=FORWARD RP5 extra1 extra2 extra3 extra4 extra5 extra6 extra7 extra8 extra9 extra10  extra11 

extra12 extra13 extra14 extra15 extra16 extra17 extra18 extra19 extra20 extra21 extra22   extra23 extra24 extra25 

extra26 extra27 extra28. 

 

 

 

SPSS Syntax for Table 1B: 

REGRESSION 

  /SELECT=Validation EQ 0 

  /MISSING LISTWISE 

  /STATISTICS COEFF OUTS R ANOVA 

  /CRITERIA=PIN(.05) POUT(.10) 

  /NOORIGIN  

  /DEPENDENT Y 

  /METHOD=BACKWARD RP5 extra1 extra2 extra3 extra4 extra5 extra6 extra7 extra8 extra9 extra10  

    extra11 extra12 extra13 extra14 extra15 extra16 extra17 extra18 extra19 extra20 extra21 extra22  

    extra23 extra24 extra25 extra26 extra27 extra28. 
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2) Using SPSS you can use the following syntax to output the predictions for Models 1 and 2 to 

the file. Then splitting the file into the training and validation subgroups using the split file 

option you can compute the correlations between the dependent variable and the predictions. 

To save the predictions for Model 1, as estimated on the training data:  

 

REGRESSION 

  /SELECT=Validation EQ 0 

  /MISSING LISTWISE 

  /STATISTICS COEFF OUTS R ANOVA 

  /CRITERIA=PIN(.05) POUT(.10) 

  /NOORIGIN  

  /DEPENDENT Y 

  /METHOD=ENTER RP5  

  /SAVE PRED. 

 

To save the predictions for Model 2, as estimated on the training data:  

 

REGRESSION 

  /SELECT=Validation EQ 0 

  /MISSING LISTWISE 

  /STATISTICS COEFF OUTS R ANOVA 

  /CRITERIA=PIN(.05) POUT(.10) 

  /NOORIGIN  

  /DEPENDENT Y 

  /METHOD=STEPWISE RP5 extra1 extra2 extra3 extra4 extra5 extra6 extra7 extra8 extra9 extra10  

    extra11 extra12 extra13 extra14 extra15 extra16 extra17 extra18 extra19 extra20 extra21 extra22  

    extra23 extra24 extra25 extra26 extra27 extra28 

  /SAVE PRED. 

 

Correlation between Y and PRE_1 on the validation data: 0.451 

Correlation between Y and PRE_2 on the validation data: 0.450 
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XLSTAT Exercise C1 Answer: 

 

See: “LMTr&Val_Answers.xls” 

See tabs: 

“Linear Regression1” 

“Linear Regression2” 

“Correlations (Exercise C1)” 

 

Note that XLSTAT does not provide the Validation R
2
 in the output so it needs to be calculated. 

To calculate it, compute the correlation between Y and Pred(Y) for the 5,000 validation cases 

and square it. The values Y and Pred(Y) for the validation sample are highlighted in tabs “Linear 

Regression1” and “Linear Regression2”. 
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Exercise C2. 

Repeat Exercise C1 using the backwards elimination option instead of forward selection.  

1) Verify that RP5 together with 3 irrelevant variables ‘extra19’, ‘extra22’, and ‘extra28’ are 

included in the final model. 

2) At each step, the predictor eliminated may not necessarily be the one with the smallest 

absolute standardized coefficient.  However, verify that at each of the first four steps, the 

predictor eliminated IS the one for which the standardized coefficient is smallest in magnitude.  

(Note to XLSTAT Users: p-values and coefficients for predictors are not provided for each step). 

3) Let Model 1 be the model with RP5 as the sole predictor and Model 2 be the model containing 

all 4 predictors. Compare the Validation-R
2
 for both models. Which is larger? 
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CORExpress Exercise C2-2 Answer: 

2) 

Model 

Unstandardized 

Coefficients 

Standardized 

Coefficients 

t Sig. B Std. Error Beta 

1 (Constant) -.055 .042 
  

-1.307 .191 

RP5 3.822 .109 .446 35.093 .000 

extra1 .020 .195 .003 .101 .919 

extra2 .037 .150 .007 .249 .803 

extra3 .227 .217 .045 1.049 .294 

extra4 -.173 .185 -.027 -.934 .350 

extra5 .119 .087 .027 1.363 .173 

extra6 .137 .247 .023 .555 .579 

extra7 -.343 .246 -.067 -1.392 .164 

extra8 .010 .379 .001 .027 .978 

extra9 -.011 .249 -.002 -.046 .963 

extra10 -.078 .213 -.013 -.366 .714 

extra11 -.278 .230 -.050 -1.209 .227 

extra12 -.021 .217 -.003 -.099 .921 

extra13 -.055 .143 -.010 -.383 .701 

extra14 .177 .291 .032 .606 .545 

extra15 .066 .133 .012 .495 .620 

extra16 -.020 .056 -.006 -.360 .719 

extra17 .038 .064 .011 .587 .557 

extra18 .146 .109 .031 1.331 .183 

extra19 -.179 .155 -.036 -1.153 .249 

extra20 -.275 .194 -.051 -1.419 .156 

extra21 -.061 .084 -.014 -.726 .468 

extra22 .411 .285 .072 1.441 .150 

extra23 .145 .237 .025 .611 .541 

extra24 .076 .234 .015 .326 .744 

extra25 -.186 .274 -.035 -.681 .496 

extra26 .345 .275 .060 1.255 .209 

extra27 .086 .074 .020 1.160 .246 

extra28 -.235 .117 -.039 -2.010 .044 

2 (Constant) -.055 .042 
  

-1.308 .191 
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RP5 3.822 .109 .446 35.099 .000 

extra1 .022 .184 .003 .117 .907 

extra2 .038 .148 .007 .258 .797 

extra3 .229 .200 .045 1.147 .251 

extra4 -.172 .179 -.027 -.961 .337 

extra5 .120 .084 .027 1.420 .156 

extra6 .136 .245 .023 .555 .579 

extra7 -.343 .246 -.067 -1.391 .164 

extra9 -.012 .248 -.002 -.049 .961 

extra10 -.080 .194 -.013 -.415 .678 

extra11 -.277 .223 -.050 -1.239 .215 

extra12 -.022 .215 -.003 -.104 .917 

extra13 -.053 .130 -.010 -.411 .681 

extra14 .175 .288 .032 .609 .543 

extra15 .066 .133 .012 .495 .620 

extra16 -.020 .056 -.006 -.362 .717 

extra17 .038 .064 .011 .586 .558 

extra18 .146 .109 .031 1.341 .180 

extra19 -.179 .153 -.036 -1.172 .241 

extra20 -.276 .190 -.052 -1.454 .146 

extra21 -.061 .083 -.014 -.738 .460 

extra22 .413 .270 .072 1.532 .126 

extra23 .147 .230 .025 .638 .524 

extra24 .077 .233 .015 .329 .742 

extra25 -.187 .272 -.036 -.687 .492 

extra26 .348 .253 .061 1.373 .170 

extra27 .086 .074 .020 1.160 .246 

extra28 -.235 .117 -.039 -2.010 .044 

3 (Constant) -.055 .042 
  

-1.309 .191 

RP5 3.822 .109 .446 35.108 .000 

extra1 .021 .184 .003 .114 .909 

extra2 .036 .144 .007 .253 .800 

extra3 .229 .199 .045 1.148 .251 

extra4 -.171 .177 -.027 -.963 .336 

extra5 .120 .084 .027 1.420 .156 

extra6 .135 .244 .022 .553 .580 

extra7 -.345 .243 -.068 -1.421 .155 

extra10 -.082 .191 -.014 -.431 .667 

extra11 -.277 .223 -.050 -1.239 .215 
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extra12 -.023 .215 -.003 -.106 .916 

extra13 -.054 .128 -.010 -.423 .672 

extra14 .175 .288 .032 .607 .544 

extra15 .067 .132 .012 .505 .614 

extra16 -.020 .056 -.006 -.360 .719 

extra17 .038 .064 .011 .595 .552 

extra18 .146 .108 .031 1.349 .177 

extra19 -.179 .153 -.036 -1.172 .241 

extra20 -.276 .190 -.051 -1.453 .146 

extra21 -.061 .083 -.014 -.737 .461 

extra22 .413 .270 .072 1.532 .126 

extra23 .145 .227 .025 .638 .524 

extra24 .078 .233 .015 .333 .739 

extra25 -.188 .271 -.036 -.695 .487 

extra26 .347 .252 .061 1.374 .169 

extra27 .085 .072 .019 1.171 .242 

extra28 -.234 .114 -.039 -2.042 .041 

 

 

XLSTAT Exercise C2-1 Answer: 

See: “LMTr&Val_Answers.xls” 

See tab: 

“Linear Regression” 
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Exercise C3. 
1a) Confirm that at each step of backwards elimination, eliminating the predictor that has the 

smallest absolute value of the standardized coefficients yields the same solution as elimination 

based on the highest p-value for these data (the usual criterion). For example, in Step 1, the 

variable extra14 is excluded because its p-value = .955 is the highest among all predictors. Also 

in Step 1 the standardized coefficient (‘beta’) for extra14 = -0.031, which is closer to 0 than 

corresponding beta for any of the other predictors.  

 

(Note to XLSTAT Users: p-values and coefficients for predictors are not provided for each step). 

 

 

1b) The results shown in Table 2B can also be reproduced using the CORExpress program or 

XLSTAT-CCR. Verify that the regression coefficients and the R
2
 statistics are the same as 

reported in Table 2B.  

To see this, open the saved project: 

 

For CORExpress Users: “Session1.LMTr&Val.spp”. 

For XLSTAT-CCR Users: “Session1.LMTr&Val.txt”. 

 

Exercise C3 Answer: 
 

1a) At each step, the predictor eliminated is not necessarily be the one with the smallest absolute 

standardized coefficient. 

 

Exercise C4.  
Confirm that for forward selection the final model contains RP5 plus 1 irrelevant variable – 

extra9 as shown in Table 2A. 

 

http://statisticalinnovations.com/course2/Session1.LMTr&Val.spp
http://statisticalinnovations.com/course2/Session1.LMTr&Val.txt

