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R : Copyright 2004, The R Foundation for Statistical Computing 
Version 2.0.1  (2004-11-15), ISBN 3-900051-07-0 
 
[Previously saved workspace restored] 
 
> dset<-read.csv("Matrix1218R3.csv") 
> str(dset) 
`data.frame':   1212 obs. of  4 variables: 
 $ change   : Factor w/ 4 levels "BB","OB","OO",..: 1 4 3 3 2 1 1 1 1 4 ... 
 $ parcels  : Factor w/ 3 levels "L","M","S": 3 1 3 1 1 2 1 1 1 3 ... 
 $ soil     : Factor w/ 6 levels "A","B","C","D",..: 2 5 3 1 6 6 1 1 6 6 ... 
 $ elevation: int  1510 1660 1120 1940 1720 1500 1880 1750 1290 1170 ... 
> attach(dset) 
> changed2<-!(change=="BB"|change=="OO") 
> table(changed2) 
changed2 
FALSE  TRUE  
  795   417  
> round(sum(changed2)/length(changed2),3 
+ ) 
[1] 0.344 
> changed3<-!(change=="BB"|change=="OO"|change=="OX") 
> table(changed3) 
changed3 
FALSE  TRUE  
 1008   204  
> round(sum(changed3)/length(changed3),3) 
[1] 0.168 
> dc<-dset[substring(as.character(change),1,1)=="O",] 
> str(dc) 
`data.frame':   714 obs. of  4 variables: 
 $ change   : Factor w/ 4 levels "BB","OB","OO",..: 4 3 3 2 4 4 3 3 3 3 ... 
 $ parcels  : Factor w/ 3 levels "L","M","S": 1 3 1 1 3 1 3 1 3 2 ... 
 $ soil     : Factor w/ 6 levels "A","B","C","D",..: 5 3 1 6 6 1 3 1 6 6 ... 
 $ elevation: int  1660 1120 1940 1720 1170 2030 1560 1780 1190 1670 ... 
> detach(dset);attach(dc) 
> changed<-!(change=="BB"|change=="OO"|change=="OX") 
> dc<-cbind(dc,changed) 
> str(dc) 
`data.frame':   714 obs. of  5 variables: 
 $ change   : Factor w/ 4 levels "BB","OB","OO",..: 4 3 3 2 4 4 3 3 3 3 ... 
 $ parcels  : Factor w/ 3 levels "L","M","S": 1 3 1 1 3 1 3 1 3 2 ... 
 $ soil     : Factor w/ 6 levels "A","B","C","D",..: 5 3 1 6 6 1 3 1 6 6 ... 
 $ elevation: int  1660 1120 1940 1720 1170 2030 1560 1780 1190 1670 ... 
 $ changed  : logi  FALSE FALSE FALSE  TRUE FALSE FALSE FALSE FALSE FALSE FALSE FALSE  TRUE 
... 
> t<-table(parcels,changed) 
> t 
       changed 
parcels FALSE TRUE 
      L 183    48  
      M  53    23  
      S 274   133  
> round(t/apply(t,1,sum),2) 
       changed 
parcels FALSE TRUE 
      L 0.79  0.21 
      M 0.70  0.30 
      S 0.67  0.33 
> chisq.test(t) 
        Pearson's Chi-squared test 
data:  t  
X-squared = 10.3427, df = 2, p-value = 0.005677 
> t2<-table(soil,changed) 
> t2 
    changed 
soil FALSE TRUE 
   A  86    25  
   B 136   120  
   C 109    35  
   D  12     2  
   E  65     3  
   F 102    19  
> chisq.test(t2) 
        Pearson's Chi-squared test 
data:  t2  
X-squared = 75.9667, df = 5, p-value = 5.846e-15 
Warning message:  
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Chi-squared approximation may be incorrect in: chisq.test(t2)  
> round(t2/apply(t2,1,sum),2) 
    changed 
soil FALSE TRUE 
   A 0.77  0.23 
   B 0.53  0.47 
   C 0.76  0.24 
   D 0.86  0.14 
   E 0.96  0.04 
   F 0.84  0.16 
> glm.parcels<-glm(changed~parcels,family=binomial) 
> summary(glm.parcels) 
Call: 
glm(formula = changed ~ parcels, family = binomial) 
Deviance Residuals:  
   Min      1Q  Median      3Q     Max   
-0.890  -0.890  -0.683   1.496   1.773   
Coefficients: 
            Estimate Std. Error z value Pr(>|z|) 
(Intercept)   -1.338      0.162   -8.25   <2e-16 
parcelsM       0.503      0.298    1.69   0.0908 
parcelsS       0.616      0.194    3.18   0.0015 
 (Dispersion parameter for binomial family taken to be 1) 
    Null deviance: 854.33  on 713  degrees of freedom 
Residual deviance: 843.62  on 711  degrees of freedom 
AIC: 849.6 
Number of Fisher Scoring iterations: 4 
> 1-(glm.parcels$deviance/glm.parcels$null.deviance) 
[1] 0.0125298 
> logit.plot<-function(model, dframe, title="Logistic model of change") {  
+ sf<-sort(model$fitted, index=T)  
+ plot(sf$x, ylim=c(0,1), type="l", col=4, lwd=3,  
+ xlab="sorted sample number", ylab="probability of change")  
+ text(0,min(model$fitted)-.03,  
+ "fitted probability of change",col=4,pos=4)  
+ title(title)  
+ abline(h=mean(model$fitted),lty=2)  
+ text(0,mean(model$fitted)+.02,  
+ "mean probability of change", pos=4)  
+ abline(v=length(dframe$changed)/2,lty=2)  
+ text(length(dframe$changed)/2,.03,"midpoint",pos=4)  
+ # show actual points changed as vertical bars at the index  
+ # this should be denser towards the extremes  
+ points(1:length(dframe$changed),dframe$changed[sf$ix],  
+ pch="|",cex=1,col=ifelse(dframe$changed[sf$ix],2,3))  
+ text(0,.03,"Samples with no change",col=3,pos=4)  
+ text(0,.97,"Samples with change",col=2,pos=4)  
+ # print model and fit  
+ text(length(dframe$changed),0.30,paste(  
+ "Model:", model$formula[2], model$formula[1], model$formula[3],sep=" "),  
+ pos=2,font=4)  
+ text(length(dframe$changed),0.25,paste(  
+ "AIC:", round(summary(model)$aic,0), sep=" "),  
+ pos=2,font=4)  
+ text(length(dframe$changed),0.20,paste(  
+ "Null deviance:", round(summary(model)$null.deviance,0),sep=" "),  
+ pos=2,font=4)  
+ }  
> logit.plot(glm.parcels,dc) 
> glm.soil<-glm(changed~soil,family=binomial) 
> summary(glm.soil) 
Call: 
glm(formula = changed ~ soil, family = binomial) 
Deviance Residuals:  
   Min      1Q  Median      3Q     Max   
-1.125  -0.746  -0.584   1.231   2.498   
Coefficients: 
            Estimate Std. Error z value Pr(>|z|) 
(Intercept)  -1.2355     0.2272   -5.44  5.4e-08 
soilB         1.1103     0.2594    4.28  1.9e-05 
soilC         0.0995     0.2990    0.33   0.7393 
soilD        -0.5563     0.7968   -0.70   0.4851 
soilE        -1.8403     0.6327   -2.91   0.0036 
soilF        -0.4451     0.3377   -1.32   0.1876 
 
(Dispersion parameter for binomial family taken to be 1) 
    Null deviance: 854.33  on 713  degrees of freedom 
Residual deviance: 773.31  on 708  degrees of freedom 
AIC: 785.3 
 
Number of Fisher Scoring iterations: 5 
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> 1-(glm.soil$deviance/glm.soil$null.deviance) 
[1] 0.0948389 
> logit.plot(glm.soil,dc) 
> glm.elevation<-glm(changed~elevation,family=binomial) 
> summary(glm.elevation) 
Call: 
glm(formula = changed ~ elevation, family = binomial) 
Deviance Residuals:  
   Min      1Q  Median      3Q     Max   
-1.079  -0.918  -0.667   1.382   2.090   
Coefficients: 
             Estimate Std. Error z value Pr(>|z|) 
(Intercept)  1.678531   0.475861    3.53  0.00042 
elevation   -0.001854   0.000344   -5.40  6.9e-08 
 
(Dispersion parameter for binomial family taken to be 1) 
 
    Null deviance: 854.33  on 713  degrees of freedom 
Residual deviance: 819.21  on 712  degrees of freedom 
AIC: 823.2 
Number of Fisher Scoring iterations: 4 
> 1-(glm.elevation$deviance/glm.elevation$null.deviance) 
[1] 0.0411021 
> logit.plot(glm.elevation,dc) 
> length(glm.parcesl$fitted) 
Error: Object "glm.parcesl" not found 
> length(glm.parcels$fitted) 
[1] 714 
> summary(glm.parcels$fitted) 
   Min. 1st Qu.  Median    Mean 3rd Qu.    Max.  
  0.208   0.208   0.327   0.286   0.327   0.327  
> sum(glm.parcels$fitted>0.2) 
[1] 714 
> summary(glm.parcels$fitted>0.2) 
   Mode    TRUE  
logical     714  
> summary(glm.parcels$fitted>0.3) 
   Mode   FALSE    TRUE  
logical     231     483  
> sum(changed) 
[1] 204 
> sum((glm.parcels$fitted> 0.3) & changed) 
[1] 156 
> (sens.p<-sum((glm.parcels$fitted > 0.3) & changed)/sum(changed)) 
[1] 0.764706 
> summary(glm.parcels$fitted>0.32) 
   Mode   FALSE    TRUE  
logical     307     407  
> summary(glm.parcels$fitted>0.25) 
   Mode   FALSE    TRUE  
logical     231     483  
> sum(!changed) 
[1] 510 
        (list) object cannot be coerced to double 
> sum((glm.parcels$fitted < 0.3) & (!changed)) 
[1] 183 
>  sum((glm.parcels$fitted< 0.3)) 
[1] 231 
> (spec.p<-sum((glm.parcels$fitted < 0.3) & (!changed))/sum(!changed)) 
[1] 0.358824 
> (fp.p<-sum((glm.parcels$fitted > 0.3) & !changed)/sum(!changed)) 
[1] 0.641176 
> spec.p+fp.p 
[1] 1 
> (fn.p<-sum((glm.parcels$fitted < 0.3) & changed)/sum(changed)) 
[1] 0.235294 
> sens.p+fn.p 
[1] 1 
> length(glm.soil$fitted) 
[1] 714 
> summary(glm.soil$fitted) 
   Min. 1st Qu.  Median    Mean 3rd Qu.    Max.  
 0.0441  0.1570  0.2430  0.2860  0.4690  0.4690  
> sum(glm.soil$fitted>0.3) 
[1] 256 
> sum(changed) 
[1] 204 
> sum((glm.soil$fitted > 0.3) & changed) 
[1] 120 
> (sens.s<-sum((glm.soil$fitted > 0.3) & changed)/sum(changed)) 
[1] 0.588235 
> sum(!changed) 
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[1] 510 
> sum((glm.soil$fitted < 0.3)) 
[1] 458 
> sum((glm.soil$fitted < 0.3) & (!changed)) 
[1] 374 
> (spec.s<-sum((glm.parcels$fitted < 0.3) & (!changed))/ sum(!changed)) 
[1] 0.358824 
> ((fp.s<-sum((glm.soil$fitted > 0.3) & !changed)/sum(!changed)) 
+ ) 
[1] 0.266667 
> spec.s + fp.s 
[1] 0.62549 
> (spec.s<-sum((glm.soil$fitted < 0.3) & (!changed))/ sum(!changed)) 
[1] 0.733333 
> spec.s + fp.s 
[1] 1 
> (fn.s<-sum((glm.soil$fitted < 0.3) & changed)/sum(changed)) 
[1] 0.411765 
> sens.s+fn.s 
[1] 1 
> length(glm.elevation$fitted) 
[1] 714 
> summary(glm.elevation$fitted) 
   Min. 1st Qu.  Median    Mean 3rd Qu.    Max.  
 0.0491  0.2060  0.3210  0.2860  0.3620  0.4410  
> sum(glm.elevation$fitted>0.3) 
[1] 416 
> sum(changed) 
[1] 204 
> sum((glm.elevation$fitted > 0.3) & changed) 
[1] 138 
> ((sens.e<-sum((glm.elevation$fitted > 0.3) & changed)/sum(changed)) 
+ ) 
[1] 0.67647 
> sum(!changed) 
[1] 510 
> sum((glm.elevation$fitted < 0.3)) 
[1] 298 
> sum((glm.elevation$fitted < 0.3) & (!changed)) 
[1] 232 
> (spec.e<-sum((glm.elevation$fitted < 0.3) & (!changed))/ sum(!changed)) 
[1] 0.454902 
> (fp.e<-sum((glm.elevation$fitted > 0.3) & !changed)/sum(!changed)) 
[1] 0.545098 
> spec.e + fp.e 
[1] 1 
> (fn.e<-sum((glm.elevation$fitted < 0.3) & changed)/sum(changed)) 
[1] 0.323529 
> sens.e+fn.e 
[1] 1 
> plot.quad <- function(model, dframe, threshold=0.2, title="Model success") {  
+ sf<-sort(model$fitted, index=T)  
+ # leave extra space at bottom for diagnostics, no slop on x axis  
+ par(mar=c(8,4,4,2)+.1); par(col.sub="blue"); par(xaxs="i", yaxs="r")  
+ plot(sf$x, ylim=c(0,1), type="l", col=4, lwd=3,  
+ xlab="sorted sample number", ylab="probability of change")  
+ abline(h=c(0,1), lty=1)  
+ # show threshold and its crossover point  
+ abline(h=threshold,lty=2); text(0,threshold+.02, "threshold", pos=4)  
+ crossover <- sum(model$fitted < threshold)  
+ abline(v=crossover,lty=2)  
+ text(crossover,.05,"crossover",pos=4)  
+ text(crossover, threshold-.03,  
+ "fitted probability of change",col=4,pos=4)  
+ # show actual points changed as vertical bars at the index  
+ # colours differ with false /true predictions  
+ points(1:length(dframe$changed),dframe$changed[sf$ix],  
+ pch="|",cex=1,  
+ col=ifelse((dframe$changed[sf$ix] == (sf$x>threshold)),3,2))  
+ right <- length(sf$x)*.7  
+ # compute proportions  
+ tn <- sum(!dframe$changed[sf$ix] & (sf$x<threshold))  
+ fn <- sum(!dframe$changed[sf$ix] & (sf$x>=threshold))  
+ tp <- sum(dframe$changed[sf$ix] & (sf$x>=threshold))  
+ fp <- sum(dframe$changed[sf$ix] & (sf$x<threshold))  
+ text(0,.1,paste("True negatives:",tn), col=3,pos=4)  
+ text(right,.1,paste("False negatives:", fn), col=2,pos=4)  
+ text(right,.9,paste("True positives:", tp), col=3,pos=4)  
+ text(0,.9,paste("False positives:", fp), col=2,pos=4)  
+ title(main=title)  
+ title(sub=paste("Sensitivity:", round(tp/(tp+fp),4), ";  
+ Specificity:", round(tn/(tn+fn),4)), line=6)  
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+ }  
> plot.quad <- function(model, dframe, threshold=0.3, title="Model success") {  
+ sf<-sort(model$fitted, index=T)  
+ # leave extra space at bottom for diagnostics, no slop on x axis  
+ par(mar=c(8,4,4,2)+.1); par(col.sub="blue"); par(xaxs="i", yaxs="r")  
+ plot(sf$x, ylim=c(0,1), type="l", col=4, lwd=3,  
+ xlab="sorted sample number", ylab="probability of change")  
+ abline(h=c(0,1), lty=1)  
+ # show threshold and its crossover point  
+ abline(h=threshold,lty=2); text(0,threshold+.02, "threshold", pos=4)  
+ crossover <- sum(model$fitted < threshold)  
+ abline(v=crossover,lty=2)  
+ text(crossover,.05,"crossover",pos=4)  
+ text(crossover, threshold-.03,  
+ "fitted probability of change",col=4,pos=4)  
+ # show actual points changed as vertical bars at the index  
+ # colours differ with false /true predictions  
+ points(1:length(dframe$changed),dframe$changed[sf$ix],  
+ pch="|",cex=1,  
+ col=ifelse((dframe$changed[sf$ix] == (sf$x>threshold)),3,2))  
+ right <- length(sf$x)*.7  
+ # compute proportions  
+ tn <- sum(!dframe$changed[sf$ix] & (sf$x<threshold))  
+ fn <- sum(!dframe$changed[sf$ix] & (sf$x>=threshold))  
+ tp <- sum(dframe$changed[sf$ix] & (sf$x>=threshold))  
+ fp <- sum(dframe$changed[sf$ix] & (sf$x<threshold))  
+ text(0,.1,paste("True negatives:",tn), col=3,pos=4)  
+ text(right,.1,paste("False negatives:", fn), col=2,pos=4)  
+ text(right,.9,paste("True positives:", tp), col=3,pos=4)  
+ text(0,.9,paste("False positives:", fp), col=2,pos=4)  
+ title(main=title)  
+ title(sub=paste("Sensitivity:", round(tp/(tp+fp),4), ";  
+ Specificity:", round(tn/(tn+fn),4)), line=6)  
+ }  
> plot.quad (glm.parcels,dc) 
NULL 
> plot.quad (glm.soil,dc) 
NULL 
> plot.quad (glm.elevation,dc) 
NULL 
> roc <- function(model, dframe, steps=20) {  
+ roc<- data.frame(pts = seq(0, 1-(1/steps), by=1/steps), sens = 0, spec=0);  
+ for (i in 0:steps) {  
+ thresh <- i/steps;  
+ roc$sens[i] <- sum((model$fitted >= thresh) &  
+ dframe$changed)/sum(dframe$changed); 
+ roc$spec[i] <- sum((model$fitted < thresh) &  
+ !dframe$changed)/sum(!dframe$changed)  
+ }  
+ return(roc)  
+ } 
> roc.area <- function(roc) {  
+  area <- 0;  
+ for (i in 1:(length(roc$pts)-1))  
+ area <- area + ((1 - roc$sens[i+1]) - (1 - roc$sens[i]))*  
+ ((roc$spec[i+1] + roc$spec[i])/2); 
+          return (area) 
+ } 
> plot.roc<-function(r,title="ROC curve") { 
+ old.par<-par(no.readonly=TRUE); on.exit(par(old.par)) 
+ par(xaxs="i", yaxs="i") 
+ plot(1 - r$sens, r$spec, xlim=c(0, 1), ylim=c(0,1), type="l", 
+ xlab="(1 - sensitivity): false positive rate", 
+ ylab="specificity: true positive rate", 
+ col="blue", lwd=2); 
+ points(1 - r$sens, r$spec, pch=20, cex=2, col="blue"); 
+ abline(0, 1, lty=2); 
+ segments(1-r$sens, 1-r$sens, 1-r$sens, r$spec, lty=2) 
+ text(0, 0.9, paste("Area under ROC:",round(roc.area(r),4)), pos=4) 
+ title(main = title) 
+ } 
> rp<-roc(glm.parcels,dc) 
> roc.area(rp) 
[1] 0.561765 
> plot.roc(rp,"ROC for prediction by land parcels") 
NULL 
> rs<-roc(glm.soil,dc) 
> roc.area(rs) 
[1] 0.694002 
> plot.roc(rs,"ROC for prediction by soil type") 
NULL 
> re <-roc(glm.elevation,dc) 
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> roc.area(re) 
[1] 0.59319 
> plot.roc(re,"ROC for prediction by elevation") 
NULL 
> t.ps<-xtabs(~parcels + soil,dc) 
> t.t<-xtabs((change==T) ~ parcels + soil,dc) 
> t.t<-xtabs((changed==T)~ parcels + soil,dc) 
> t.f<-xtabs((changed==F)~ parcels + soil,dc) 
> t.ps;t.t;t.f 
       soil 
parcels A   B   C   D   E   F   
      L  74  33   2  11  54  57 
      M   4  30   2   3   9  28 
      S  33 193 140   0   5  36 
       soil 
parcels A  B  C  D  E  F  
      L 12 21  1  2  3  9 
      M  2 18  2  0  0  1 
      S 11 81 32  0  0  9 
       soil 
parcels A   B   C   D   E   F   
      L  62  12   1   9  51  48 
      M   2  12   0   3   9  27 
      S  22 112 108   0   5  27 
> round(t.t/t.f,3) 
       soil 
parcels A     B     C     D     E     F     
      L 0.194 1.750 1.000 0.222 0.059 0.188 
      M 1.000 1.500   Inf 0.000 0.000 0.037 
      S 0.500 0.723 0.296       0.000 0.333 
> sum(t.t)/sum(t.f) 
[1] 0.4 
> par(mfrow=c(1,1)) 
> plot(elevation~parcels,xlab="land parcels class", 
+ ylab="elevation in metres") 
> plot(elevation~soil,xlab="soil type", 
+ ylab="elevation in metres") 
> lm.r<-lm(elevation~parcels);summary(lm.r) 
Call: 
lm(formula = elevation ~ parcels) 
Residuals: 
    Min      1Q  Median      3Q     Max  
-605.97  -93.58   -9.27   91.33  755.03  
Coefficients: 
            Estimate Std. Error t value Pr(>|t|) 
(Intercept)   1749.0       13.5   129.2   <2e-16 
parcelsM      -280.7       27.2   -10.3   <2e-16 
parcelsS      -493.4       17.0   -29.1   <2e-16 
Residual standard error: 206 on 711 degrees of freedom 
Multiple R-Squared: 0.544,      Adjusted R-squared: 0.543  
F-statistic:  424 on 2 and 711 DF,  p-value: <2e-16  
> lm.r2<lm(elevation~soil);summary(lm.r2) 
Error: Object "lm.r2" not found 
> lm.r2<-lm(elevation~soil);summary(lm.r2) 
Call: 
lm(formula = elevation ~ soil) 
Residuals: 
   Min     1Q Median     3Q    Max  
-688.8 -113.5  -14.5  135.5  793.5  
Coefficients: 
            Estimate Std. Error t value Pr(>|t|) 
(Intercept)   1627.0       21.0   77.56  < 2e-16 
soilB         -319.3       25.1  -12.71  < 2e-16 
soilC         -382.5       27.9  -13.70  < 2e-16 
soilD          190.7       62.7    3.04   0.0024 
soilE          291.8       34.0    8.57  < 2e-16 
soilF         -171.5       29.0   -5.90  5.5e-09 
 
Residual standard error: 221 on 708 degrees of freedom 
Multiple R-Squared: 0.476,      Adjusted R-squared: 0.473  
F-statistic:  129 on 5 and 708 DF,  p-value: <2e-16  
Call: 
>  glm.se2<-glm(changed~soil+elevation,family=binomial) 
> summary(glm.se2) 
Call: 
glm(formula = changed ~ soil + elevation, family = binomial) 
Deviance Residuals:  
   Min      1Q  Median      3Q     Max   
-1.243  -0.777  -0.599   1.185   2.418   
Coefficients: 
             Estimate Std. Error z value Pr(>|z|) 
(Intercept)  0.500858   0.745665    0.67   0.5018 
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soilB        0.799463   0.285956    2.80   0.0052 
soilC       -0.282016   0.334117   -0.84   0.3986 
soilD       -0.311664   0.806425   -0.39   0.6991 
soilE       -1.540892   0.645858   -2.39   0.0170 
soilF       -0.624735   0.348133   -1.79   0.0727 
elevation   -0.001091   0.000455   -2.39   0.0166 
 (Dispersion parameter for binomial family taken to be 1) 
    Null deviance: 854.33  on 713  degrees of freedom 
Residual deviance: 767.44  on 707  degrees of freedom 
AIC: 781.4 
Number of Fisher Scoring iterations: 5 
> 1-(glm.se2$deviance/glm.se2$null.deviance) 
[1] 0.101700 
> logit.plot(glm.se2,dc) 
NULL 
> plot.quad(glm.se2,dc) 
NULL 
> plot.roc(rall4,"ROC for parcels,soils,elevation") 
NULL 
> plot.roc(rse,"ROC for soils and elevation") 
NULL 
> rse2<-roc(glm.se2,dc) 
> roc.area(rse2) 
[1] 0.701956 
> plot.roc(rse2,"ROC for soils and elevation") 
NULL 
> t<-table(elevcont,changed) 
> t 
        changed 
elevcont FALSE TRUE 
     ext  47     1  
     h   107    54  
     l     4     0  
     mh   66    30  
     ml  227   115  
     vh   59     4  
> round(t/apply(t,1,sum),2) 
        changed 
elevcont FALSE TRUE 
     ext 0.98  0.02 
     h   0.66  0.34 
     l   1.00  0.00 
     mh  0.69  0.31 
     ml  0.66  0.34 
     vh  0.94  0.06 
> chisq.test(t) 
 
        Pearson's Chi-squared test 
 
data:  t  
X-squared = 39.9128, df = 5, p-value = 1.555e-07 
 
Warning message:  
Chi-squared approximation may be incorrect in: chisq.test(t)  
>  
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