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regsubsets

## Subset selection object 
## Call: regsubsets.formula(Balance ~ ., data = Credit) 
## 11 Variables  (and intercept) 
##             Forced in Forced out 
## Income          FALSE      FALSE 
## Limit           FALSE      FALSE 
## Rating          FALSE      FALSE 
## Cards           FALSE      FALSE 
## Age             FALSE      FALSE 
## Education       FALSE      FALSE 
## OwnYes          FALSE      FALSE 
## StudentYes      FALSE      FALSE 
## MarriedYes      FALSE      FALSE 
## RegionSouth     FALSE      FALSE 
## RegionWest      FALSE      FALSE 
## 1 subsets of each size up to 8 
## Selection Algorithm: exhaustive 
##          Income Limit Rating Cards Age Education OwnYes StudentYes MarriedYes 
## 1  ( 1 ) " "    " "   "*"    " "   " " " "       " "    " "        " "        
## 2  ( 1 ) "*"    " "   "*"    " "   " " " "       " "    " "        " "        
## 3  ( 1 ) "*"    " "   "*"    " "   " " " "       " "    "*"        " "        
## 4  ( 1 ) "*"    "*"   " "    "*"   " " " "       " "    "*"        " "        
## 5  ( 1 ) "*"    "*"   "*"    "*"   " " " "       " "    "*"        " "        
## 6  ( 1 ) "*"    "*"   "*"    "*"   "*" " "       " "    "*"        " "        
## 7  ( 1 ) "*"    "*"   "*"    "*"   "*" " "       "*"    "*"        " "        
## 8  ( 1 ) "*"    "*"   "*"    "*"   "*" " "       "*"    "*"        " "        
##          RegionSouth RegionWest 
## 1  ( 1 ) " "         " "        
## 2  ( 1 ) " "         " "        
## 3  ( 1 ) " "         " "        
## 4  ( 1 ) " "         " "        
## 5  ( 1 ) " "         " "        
## 6  ( 1 ) " "         " "        
## 7  ( 1 ) " "         " "        
## 8  ( 1 ) " "         "*"

Cards, Income, Student, Limit

library(ISLR2) # where Credit is stored  
library(leaps) # where regsubsets is found  
summary(regsubsets(Balance ~ ., data=Credit))

p
1000

MIXED

INTEGER

probirth
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step

##  
## Call: 
## lm(formula = Balance ~ Rating + Income + Student + Limit + Cards +  
##     Age, data = Credit) 
##  
## Coefficients: 
## (Intercept)       Rating       Income   StudentYes        Limit        Cards   
##   -493.7342       1.0912      -7.7951     425.6099       0.1937      18.2119   
##         Age   
##     -0.6241

Rating, Income, Student, Limit

M.full = lm(Balance ~ ., data=Credit)  
M.null = lm(Balance ~ 1, data=Credit)  
step(M.null, scope=list(upper=M.full), direction='forward', trace=0)

uses Ale
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##  
## Call: 
## lm(formula = Balance ~ Income + Limit + Rating + Cards + Age +  
##     Student, data = Credit) 
##  
## Coefficients: 
## (Intercept)       Income        Limit       Rating        Cards          Age   
##   -493.7342      -7.7951       0.1937       1.0912      18.2119      -0.6241   
##  StudentYes   
##    425.6099

step(M.full, scope=list(lower=M.null), direction='backward', trace=0)

In this case
forward

backward
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##  
## Call: 
## lm(formula = Balance ~ Rating + Income + Student + Limit + Cards,  
##     data = Credit) 
##  
## Coefficients: 
## (Intercept)       Rating       Income   StudentYes        Limit        Cards   
##   -526.1555       1.0879      -7.8749     426.8501       0.1944      17.8517

step(M.null, scope=list(upper=M.full), direction='forward', trace=0, k=log(nrow(Credit))) # k defaults to 2, i.e AIC
g
k default

to2
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n = 5000  
X1 = rnorm(n)  
X2 = rnorm(n)  
X3 = X1 + 3 * X2  
Y = X1 + 2 * X2 + rnorm(n)  
D = data.frame(X1, X2, X3, Y)
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## Start:  AIC=9000.85 
## Y ~ 1 
##  
##        Df Sum of Sq     RSS    AIC 
## + X3    1   24872.6  5368.7  359.7 
## + X2    1   20513.5  9727.8 3331.7 
## + X1    1    4871.7 25369.6 8124.6 
## <none>              30241.3 9000.9 
##  
## Step:  AIC=359.7 
## Y ~ X3 
##  
##        Df Sum of Sq    RSS    AIC 
## + X1    1    400.51 4968.1 -25.95 
## + X2    1    400.51 4968.1 -25.95 
## <none>              5368.7 359.70 
##  
## Step:  AIC=-25.95 
## Y ~ X3 + X1 
##  
##        Df Sum of Sq    RSS     AIC 
## <none>              4968.1 -25.952

##  
## Call: 
## lm(formula = Y ~ X3 + X1, data = D) 
##  
## Coefficients: 
## (Intercept)           X3           X1   
##    -0.01336      0.67367      0.29766

step(lm(Y ~ 1, data=D), list(upper=~ X1 + X2 + X3), direction='forward')
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## Start:  AIC=-25.95 
## Y ~ X1 + X2 + X3 
##  
##  
## Step:  AIC=-25.95 
## Y ~ X1 + X2 
##  
##        Df Sum of Sq     RSS    AIC 
## <none>               4968.1  -26.0 
## - X1    1    4759.6  9727.8 3331.7 
## - X2    1   20401.4 25369.6 8124.6

##  
## Call: 
## lm(formula = Y ~ X1 + X2, data = D) 
##  
## Coefficients: 
## (Intercept)           X1           X2   
##    -0.01336      0.97134      2.02102

step(lm(Y ~ X1 + X2 + X3, data=D), list(lower=~ 1), direction='backward')
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direction='both'
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balance Credit
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##    Murder   Assault  UrbanPop      Rape  
## 0.5358995 0.5831836 0.2781909 0.5434321

princomp(USArrests, cor=TRUE)$loadings[,1] # cor=TRUE makes sure to scale variables
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##        Alabama         Alaska        Arizona       Arkansas     California  
##     0.98556588     1.95013775     1.76316354    -0.14142029     2.52398013  
##       Colorado    Connecticut       Delaware        Florida        Georgia  
##     1.51456286    -1.35864746     0.04770931     3.01304227     1.63928304  
##         Hawaii          Idaho       Illinois        Indiana           Iowa  
##    -0.91265715    -1.63979985     1.37891072    -0.50546136    -2.25364607  
##         Kansas       Kentucky      Louisiana          Maine       Maryland  
##    -0.79688112    -0.75085907     1.56481798    -2.39682949     1.76336939  
##  Massachusetts       Michigan      Minnesota    Mississippi       Missouri  
##    -0.48616629     2.10844115    -1.69268181     0.99649446     0.69678733  
##        Montana       Nebraska         Nevada  New Hampshire     New Jersey  
##    -1.18545191    -1.26563654     2.87439454    -2.38391541     0.18156611  
##     New Mexico       New York North Carolina   North Dakota           Ohio  
##     1.98002375     1.68257738     1.12337861    -2.99222562    -0.22596542  
##       Oklahoma         Oregon   Pennsylvania   Rhode Island South Carolina  
##    -0.31178286     0.05912208    -0.88841582    -0.86377206     1.32072380  
##   South Dakota      Tennessee          Texas           Utah        Vermont  
##    -1.98777484     0.99974168     1.35513821    -0.55056526    -2.80141174  
##       Virginia     Washington  West Virginia      Wisconsin        Wyoming  
##    -0.09633491    -0.21690338    -2.10858541    -2.07971417    -0.62942666

princomp(USArrests, cor=TRUE)$scores[,1] # cor=TRUE makes sure to scale variables
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