Variable Importance in R
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> pairs(CO[,2:17])
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allterms <- lm(PercentYes ~ PercentObama + PercentUnder_18 + Percent18_24 + PercentOver65 + MedianAge + AverageHouseholdSize + PercentPoorHealth + PercentSmoker + PercentObese + PercentUninsured + PercentGraduationRate + PercentPostHSEducation + MedianHouseholdIncome + PercentUnemployment + PercentChildrenPoverty, data=CO_NoNA)
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> avg_error_original <- mean(abs(CO_NoNA$PercentYes - predict(allterms,newdata=CO_NoNA)))

> avg_error_original
[1] 1.339041



> CO_NoNA_Temp <- CO_NoNA
> CO_NoNA_Temp[,3] <- sample(CO_NoNA_Temp[,3])
> avg_error_temp <- mean(abs(CO_NoNA_Temp$PercentYes - predict(allterms,newdata=CO_NoNA_Temp)))
> avg_error_temp
[1] 6.664014



avg_error_temp = data.frame(i=rep(0,15),error=rep(0,15))
#Looping through all predictors
for(i in 1:15){
  CO_NoNA_Temp <- CO_NoNA
  #View(CO_NoNA_Temp)
  avg_error_temp[i,1] <- i
  CO_NoNA_Temp[,(2+i)] <- sample(CO_NoNA_Temp[,(2+i)])
  avg_error_temp[i,2] <- mean(abs(CO_NoNA_Temp$PercentYes - predict(allterms,newdata=CO_NoNA_Temp)))
}



> error_order<-order(avg_error_temp[,2],decreasing=TRUE)
> avg_error_temp[error_order,]
    i    error
1   1 7.346729
4   4 4.619174
2   2 3.610567
7   7 2.373233
10 10 2.136315
12 12 1.982633
5   5 1.960197
13 13 1.819093
8   8 1.532174
14 14 1.500116
11 11 1.438033
15 15 1.394988
9   9 1.372453
6   6 1.354339
3   3 1.340008
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> summary(allterms)

call:

In(formula = percentyes ~ percentobama + Percentunder_18 + Percent18_24 +
percentover6s + Medianage + AverageHouseholdsize + PercentPoorHealth +
percentsmoker + Percentobese + Percentuninsured + percentGraduationrate +
percentpostHsEducation + MedianHouseholdIncome + Percentunemployment +
percentchildrenpoverty, data = co)

Residuals:
win 1q Median 3 wax
-3.5242 -1.2600 -0.0976 1.1679 3.3204

coefficients:
Estimate std. Error t value Pr(>Itl)

(Intercept) 3.358e+01 1.833e+01 1.832 0.07627 .
percentobama 3.940e-01 3.850e-02 10.232 1.20e-11 ***
percentunder_18 -9.126e-01 2.698e-01 -3.382 0.00191 **
Percent18_24 2.936e-03 2.218e-01  0.013 0.98952
Percentover65 -7.888e-01 1.377e-01 -5.729 2.38e-06 ***
Medianage 2.641e-01 1.666e-01 1.585 0.12274
AverageHouseholdsize  -2.042e+00 4.726e+00 -0.432 0.66863
percentpoorkealth 2.794e-01 1.334e-01 2.094 0.04430 *
percentsmoker 1.274e-01 7.571e-02 1.683 0.10218
percentobese 3.707e-02 1.599e-01 0.232 0.81816
percentuninsured 3.333e-01 1.435e-01 2.323 0.02672 *
PercentGraduationRate  3.510e-02 2.820e-02 1.244 0.22263
percentPostHsEducation 1.012e-01 5.742e-02 1.763 0.08751 .
MedianHouseholdIncome ~ 8.747e-05 6.316e-05 1.385 0.17567
percentunemployment  2.700e-01 1.778e-01 1.518 0.13879
percentchildrenpoverty -5.631e-02 9.290e-02 -0.606 0.54875
signif. codes: 0 ‘*#%’ 0.001 ‘**’ 0.01 ‘*’ 0.05 .’ 0.1 * ' 1

Residual standard error: 1.989 on 32 degrees of freedom
(16 observations deleted due to missingness)

Multiple R-squared: 0.9704,  Adjusted R-squared: 0.9565

F-statistic: 69.97 on 15 and 32 DF, p-value: < 2.2e-16
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> plot(percentyes~predict(allterms,newdata=C0), data=Co)
> abline(0,1)
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> cor{cospercentyes,predictialiterms,newdata=co))ne
1] NA
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> cor(coSpercentyes,predict(allterms,newdata=co))A2

[1] Na

> predict(allterns, newdata=co)
1 2 3 4 5 3 7 8 9 10

56.20454 53.21712 55.25210 55.54595 36.32482 NA 65.67278 NA 55.43805 NA
12 13 14 15 16 17 18 19 20 21

46.76975 NA NA 48.92421 43.10874 66.51966 44.76086 47.58852 65.54371 48.62890
23 24 25 26 27 28 29 30 31 32

49.33372 54.73400 NA 50.71228 66.40206 NA NA 46.34657 56.35211 NA
34 35 36 37 38 39 40 a1 42 43
NA 61.20300 56.88343 52.90193 NA 44.98487 44.81958 NA 45.14472 47.06044
45 46 a7 48 49 50 51 52 53 54

44.21150 46.79318 58.63532 56.62286 37.36997 73.47586 42.74721 53.19051 41.12980 47.65959
56 57 58 59 60 61 62 63 64

NA NA NA 39.68372 71.64688 50.56386 35.17062 49.70626 37.41147

11
63.45307
22
45.28771
33
NA
44
43.58504
55
63.18720
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> CO_NONA <- na.omit(co)
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> cor (Co_NoNASPercentyes,predict(allterms,newdata=Co_NONA))A2
[1] 0.970414
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> summary(allterms)$coefficients
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> summary(aliterms)3coerricientsl,s]
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> importance_order <- order (abs(summary(allterms)S$coefficients[,3]))
> summary(allterms)$coefficients[importance_order,]

Estimate std. Error t value
Percentl18_24 2.936130e-03 2.218231e-01 0.01323636
Percentobese 3.706528e-02 1.598948e-01 0.23181034

AverageHouseholdsize  -2.041864e+00 4.726411e+00 -0.43201152
Percentchildrenpoverty -5.630543e-02 9.290431e-02 -0.60605833
PercentGraduationRate  3.518773e-02 2.829207e-02 1.24373084
MedianHouseholdIncome  8.747404e-05 6.316383e-05 1.38487556

Percentunemployment 2.699915e-01 1.778389e-01 1.51818069
Medianage 2.641333e-01 1.666166e-01 1.58527544
Percentsmoker 1.273943e-01 7.571021e-02 1.68265624
PercentPostHSEducation 1.012115e-01 5.742033e-02 1.76264315
(Intercept) 3.358319e+01 1.833142e+01 1.83200148
PercentpPoorHealth 2.793521e-01 1.334274e-01 2.09366444
Percentuninsured 3.332795e-01 1.434966e-01 2.32256037
Percentunder_18 -9.126078e-01 2.698132e-01 -3.38236930
Percentover65 -7.888212e-01 1.376847e-01 -5.72918503

Percentobama 3.939587e-01 3.850232e-02 10.23207715
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> importance_order <- order (abs(summary(alliterms)$coefficients[,3]),decreasing=TRUE)
> summary(allterms)S$coefficients [importance_order,]
Estimate  std. Error t value

Percentobama 3.939587e-01 3.850232e-02 10.23207715
Percentover65 -7.888212e-01 1.376847e-01 -5.72918503
Percentunder_18 -9.126078e-01 2.698132e-01 -3.38236930
Percentuninsured 3.332795e-01 1.434966e-01 2.32256037
PercentPoorHealth 2.793521e-01 1.334274e-01 2.09366444
(Intercept) 3.358319e+01 1.833142e+01 1.83200148
PpercentPostHsEducation 1.012115e-01 5.742033e-02 1.76264315
Percentsmoker 1.273943e-01 7.571021e-02 1.68265624
Medianage 2.641333e-01 1.666166e-01 1.58527544
PercentuUnemployment 2.699915e-01 1.778389%e-01 1.51818069
MedianHouseholdIncome  8.747404e-05 6.316383e-05 1.38487556
PercentGraduationRate 3.518773e-02 2.829207e-02 1.24373084
percentchildrenpoverty -5.630543e-02 9.290431e-02 -0.60605833
AverageHouseholdsize  -2.041864e+00 4.726411e+00 -0.43201152
PercentObese 3.706528e-02 1.598948e-01 0.23181034
Percentl18_24 2.936130e-03 2.218231e-01 0.01323636
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> importance_order <- order (abs(summary(allterms)$coefficients[,41))
> summary(allterms)Scoefficients[importance_order,]
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County __PercentYes PercentObaiPercentUnd:Percent1g 2 PercentOveiMedianAge AverageHou PercentPoor Percentsmo PercentObe PercentUnin PercentGrac PercentPost MedianHou: PercentUnei PercentChildrenPoverty
Adams 56.5 56.8 286 103 78 324 285 168 24 28 27 62.7 E 54666 10.2 175
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