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> # R work for STA302f13 Assignment 10
> rm(list=ls())
> census = read.table("http://www.utstat.toronto.edu/~brunner/302f13/code_n_data/hw/CensusTract.data")  
> attach(census)
> 
> crimerate = crimes/pop
> region=factor(region,labels=c("NE","NC","S","W" ))
> fullmod = lm(crimerate ~ area + urban + docs + beds + hs + region)
> summary(fullmod)

Call:
lm(formula = crimerate ~ area + urban + docs + beds + hs + region)

Residuals:
    Min      1Q  Median      3Q     Max 
-26.715  -8.497  -1.010   7.703  22.749 

Coefficients:
              Estimate Std. Error t value Pr(>|t|)    
(Intercept) 19.8256300  8.1566926   2.431  0.01642 *  
area         0.0006622  0.0003672   1.803  0.07360 .  
urban        0.0212986  0.0560259   0.380  0.70444    
docs         0.0019495  0.0014347   1.359  0.17653    
beds        -0.0003279  0.0005083  -0.645  0.52005    
hs           0.3658880  0.1472825   2.484  0.01423 *  
regionNC     8.9109681  2.9833246   2.987  0.00336 ** 
regionS     15.8130903  2.8589149   5.531 1.64e-07 ***
regionW     20.6566143  4.0338907   5.121 1.05e-06 ***
---
Signif. codes:  0 ‘***’ 0.001 ‘**’ 0.01 ‘*’ 0.05 ‘.’ 0.1 ‘ ’ 1 

Residual standard error: 10.75 on 132 degrees of freedom
Multiple R-squared: 0.4773, Adjusted R-squared: 0.4457 
F-statistic: 15.07 on 8 and 132 DF,  p-value: 1.513e-15 

> justcovs = lm(crimerate ~ area + urban + docs + beds + hs)
> justregion = lm(crimerate ~ region)
> # Other matter controlling for region?
> anova(justregion,fullmod)



Analysis of Variance Table

Model 1: crimerate ~ region
Model 2: crimerate ~ area + urban + docs + beds + hs + region
  Res.Df   RSS Df Sum of Sq      F    Pr(>F)    
1    137 18010                                  
2    132 15244  5    2765.8 4.7898 0.0004685 ***
---
Signif. codes:  0 ‘***’ 0.001 ‘**’ 0.01 ‘*’ 0.05 ‘.’ 0.1 ‘ ’ 1 
> # Region controlling for others
> anova(justcovs,fullmod)
Analysis of Variance Table

Model 1: crimerate ~ area + urban + docs + beds + hs
Model 2: crimerate ~ area + urban + docs + beds + hs + region
  Res.Df   RSS Df Sum of Sq    F    Pr(>F)    
1    135 19817                                
2    132 15244  3    4573.3 13.2 1.368e-07 ***
---
Signif. codes:  0 ‘***’ 0.001 ‘**’ 0.01 ‘*’ 0.05 ‘.’ 0.1 ‘ ’ 1 
> 
> 
> # Testing pairwise differences
> betahat = fullmod$coefficients; betahat #$
  (Intercept)          area         urban          docs          beds            hs      regionNC 
19.8256299563  0.0006621526  0.0212986117  0.0019494894 -0.0003278516  0.3658879916  8.9109680932 
      regionS       regionW 
15.8130903085 20.6566143443 
> V = vcov(fullmod)
> dfe = fullmod$df.residual #$
> # t-tests
> a23 = rbind(0,0,0,0,0,0,1,-1,0)
> a24 = rbind(0,0,0,0,0,0,1,0,-1)
> a34 = rbind(0,0,0,0,0,0,0,1,-1)
> # NC vs S
> T23 = as.numeric( t(a23)%*%betahat/sqrt(t(a23)%*%V%*%a23) )
> T23; 2*(1-pt(abs(T23),dfe))
[1] -2.710271
[1] 0.00761624
> # NC vs W
> T24 = as.numeric( t(a24)%*%betahat/sqrt(t(a24)%*%V%*%a24) )
> T24; 2*(1-pt(abs(T24),dfe))
[1] -3.534517
[1] 0.0005638497
> # S vs W
> T34 = as.numeric( t(a34)%*%betahat/sqrt(t(a34)%*%V%*%a34) )
> T34; 2*(1-pt(abs(T34),dfe))
[1] -1.40551
[1] 0.1622188
> 
> 


