STATS 220: Statistical Modelling/ Assignment 2
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[bookmark: question-1]1	Question 1
[bookmark: read-the-data.]1.1	Read the data.
mydata2=read.csv("ImmokaleeCOVID_A2-2-1.csv", header=T)
[bookmark: fit-three-model.]1.2	Fit three model.
model.null <- glm(Y ~ 1, family = poisson, data = mydata2)
model2 <- glm(Y ~ Gender + Age, family = poisson, data = mydata2)
model3 <- glm(Y ~ Gender + Age + Info, family = poisson, data = mydata2)
summary(model.null)
## 
## Call:
## glm(formula = Y ~ 1, family = poisson, data = mydata2)
## 
## Deviance Residuals: 
##     Min       1Q   Median       3Q      Max  
## -1.9768  -1.9768   0.0328   1.2804   4.4637  
## 
## Coefficients:
##             Estimate Std. Error z value Pr(>|z|)    
## (Intercept)  0.66985    0.04103   16.33   <2e-16 ***
## ---
## Signif. codes:  0 '***' 0.001 '**' 0.01 '*' 0.05 '.' 0.1 ' ' 1
## 
## (Dispersion parameter for poisson family taken to be 1)
## 
##     Null deviance: 820.23  on 303  degrees of freedom
## Residual deviance: 820.23  on 303  degrees of freedom
## AIC: 1341
## 
## Number of Fisher Scoring iterations: 5
summary(model2)
## 
## Call:
## glm(formula = Y ~ Gender + Age, family = poisson, data = mydata2)
## 
## Deviance Residuals: 
##    Min      1Q  Median      3Q     Max  
## -2.308  -1.898  -0.177   1.042   4.627  
## 
## Coefficients:
##             Estimate Std. Error z value Pr(>|z|)    
## (Intercept)  0.81573    0.07827  10.422  < 2e-16 ***
## GenderMale  -0.22699    0.08326  -2.726  0.00641 ** 
## Age35-64    -0.11843    0.08929  -1.326  0.18472    
## Age65+       0.16342    0.13321   1.227  0.21990    
## ---
## Signif. codes:  0 '***' 0.001 '**' 0.01 '*' 0.05 '.' 0.1 ' ' 1
## 
## (Dispersion parameter for poisson family taken to be 1)
## 
##     Null deviance: 820.23  on 303  degrees of freedom
## Residual deviance: 808.46  on 300  degrees of freedom
## AIC: 1335.2
## 
## Number of Fisher Scoring iterations: 6
summary(model3)
## 
## Call:
## glm(formula = Y ~ Gender + Age + Info, family = poisson, data = mydata2)
## 
## Deviance Residuals: 
##     Min       1Q   Median       3Q      Max  
## -2.5877  -1.7409  -0.3926   0.8967   5.3630  
## 
## Coefficients:
##                      Estimate Std. Error z value Pr(>|z|)    
## (Intercept)           1.03069    0.11048   9.329  < 2e-16 ***
## GenderMale           -0.21392    0.08377  -2.554   0.0107 *  
## Age35-64             -0.12892    0.09069  -1.422   0.1552    
## Age65+                0.17770    0.13590   1.308   0.1910    
## InfoInternet/SocialM -0.30842    0.14181  -2.175   0.0296 *  
## InfoNewspaper/TV     -0.07223    0.10570  -0.683   0.4944    
## InfoOther            -0.61500    0.12740  -4.828 1.38e-06 ***
## ---
## Signif. codes:  0 '***' 0.001 '**' 0.01 '*' 0.05 '.' 0.1 ' ' 1
## 
## (Dispersion parameter for poisson family taken to be 1)
## 
##     Null deviance: 820.23  on 303  degrees of freedom
## Residual deviance: 776.32  on 297  degrees of freedom
## AIC: 1309.1
## 
## Number of Fisher Scoring iterations: 6
[bookmark: a]1.3	(a)
AIC of the three model is: 1341, 1335.2, 1309.1  So model3 has the best goodness of fit statistics.
[bookmark: b]1.4	(b)
The model3 have the smallest deviance, and the model.null have the smallest maximized log-likelihood.
[bookmark: c]1.5	(c)
res.pearson1 <- residuals(model.null, type="pearson")
res.pearson2 <- residuals(model2, type="pearson")
res.pearson3 <- residuals(model3, type="pearson")
summary(res.pearson1)  ##pearson residuals of model.null
##     Min.  1st Qu.   Median     Mean  3rd Qu.     Max. 
## -1.39784 -1.39784  0.03295  0.00000  1.46373  6.47147
summary(res.pearson2)  ##pearson residuals of model2
##      Min.   1st Qu.    Median      Mean   3rd Qu.      Max. 
## -1.631625 -1.342281 -0.173466 -0.000367  1.156672  6.852723
summary(res.pearson3)  ##pearson residuals of model3
##      Min.   1st Qu.    Median      Mean   3rd Qu.      Max. 
## -1.829779 -1.231023 -0.376321 -0.000709  0.978540  8.838267
plot(res.pearson1)
abline(0,0)
[image: ass2_files/figure-docx/unnamed-chunk-3-1.png]
plot(res.pearson2)
abline(0,0)
[image: ass2_files/figure-docx/unnamed-chunk-3-2.png]
plot(res.pearson3)
abline(0,0)
[image: ass2_files/figure-docx/unnamed-chunk-3-3.png]
The pearson residuals of model.null has a wide range of distribution and a high degree of concentration. The pearson residuals of model2 are more evenly distributed. And the pearson residuals of model3 are most evenly distributed and most of them are between (-2,2).
[bookmark: d]1.6	(d)
res.dev1 <- residuals(model.null, type="deviance")
res.dev2 <- residuals(model2, type="deviance")
res.dev3 <- residuals(model3, type="deviance")
summary(res.dev1)  ##deviance residuals of model.null
##     Min.  1st Qu.   Median     Mean  3rd Qu.     Max. 
## -1.97684 -1.97684  0.03282 -0.35958  1.28041  4.46373
summary(res.dev2)  ##deviance residuals of model2
##    Min. 1st Qu.  Median    Mean 3rd Qu.    Max. 
## -2.3075 -1.8983 -0.1770 -0.3579  1.0422  4.6265
summary(res.dev3)  ##deviance residuals of model3
##    Min. 1st Qu.  Median    Mean 3rd Qu.    Max. 
## -2.5877 -1.7409 -0.3926 -0.3521  0.8967  5.3630
plot(res.dev1)
abline(0,0)
[image: ass2_files/figure-docx/unnamed-chunk-4-1.png]
plot(res.dev2)
abline(0,0)
[image: ass2_files/figure-docx/unnamed-chunk-4-2.png]
plot(res.dev3)
abline(0,0)
[image: ass2_files/figure-docx/unnamed-chunk-4-3.png]
The pearson residuals of model.null mostly take on certain values. The pearson residuals of model2 are more evenly distributed. And the pearson residuals of model3 are most evenly distributed and most of them are around 0.
[bookmark: question-2]2	Question 2
First I put all the variables into the model, but some variables are not significant. That is the initial model:
model.f0 <- glm(Y ~ Gender + Age + BeyondHS + NoFood + Info + PeopleHousehold + PotentialTest + ReasonNoSymp, family = poisson, data = mydata2)

summary(model.f0)
## 
## Call:
## glm(formula = Y ~ Gender + Age + BeyondHS + NoFood + Info + PeopleHousehold + 
##     PotentialTest + ReasonNoSymp, family = poisson, data = mydata2)
## 
## Deviance Residuals: 
##     Min       1Q   Median       3Q      Max  
## -2.8106  -1.7039  -0.5512   0.9573   4.0698  
## 
## Coefficients:
##                       Estimate Std. Error z value Pr(>|z|)    
## (Intercept)           0.463377   0.190147   2.437  0.01481 *  
## GenderMale           -0.260077   0.085401  -3.045  0.00232 ** 
## Age35-64             -0.087163   0.091143  -0.956  0.33891    
## Age65+                0.409705   0.143515   2.855  0.00431 ** 
## BeyondHS              0.015484   0.134701   0.115  0.90848    
## NoFood                0.179586   0.099456   1.806  0.07097 .  
## InfoInternet/SocialM -0.215179   0.144128  -1.493  0.13545    
## InfoNewspaper/TV     -0.009073   0.106528  -0.085  0.93213    
## InfoOther            -0.583911   0.129212  -4.519 6.21e-06 ***
## PeopleHousehold       0.124979   0.017121   7.300 2.88e-13 ***
## PotentialTest        -0.126866   0.123205  -1.030  0.30314    
## ReasonNoSymp          0.126384   0.090843   1.391  0.16416    
## ---
## Signif. codes:  0 '***' 0.001 '**' 0.01 '*' 0.05 '.' 0.1 ' ' 1
## 
## (Dispersion parameter for poisson family taken to be 1)
## 
##     Null deviance: 820.23  on 303  degrees of freedom
## Residual deviance: 726.06  on 292  degrees of freedom
## AIC: 1268.8
## 
## Number of Fisher Scoring iterations: 6
So I delete them to build another model.
model.f1 <- glm(Y ~ Gender + Age + NoFood + Info + PeopleHousehold, family = poisson, data = mydata2)

summary(model.f1)
## 
## Call:
## glm(formula = Y ~ Gender + Age + NoFood + Info + PeopleHousehold, 
##     family = poisson, data = mydata2)
## 
## Deviance Residuals: 
##     Min       1Q   Median       3Q      Max  
## -2.8169  -1.6734  -0.4450   0.9651   3.9717  
## 
## Coefficients:
##                      Estimate Std. Error z value Pr(>|z|)    
## (Intercept)           0.39373    0.14004   2.812  0.00493 ** 
## GenderMale           -0.26110    0.08477  -3.080  0.00207 ** 
## Age35-64             -0.08496    0.09105  -0.933  0.35074    
## Age65+                0.42188    0.14164   2.979  0.00290 ** 
## NoFood                0.17860    0.09882   1.807  0.07071 .  
## InfoInternet/SocialM -0.20933    0.14214  -1.473  0.14083    
## InfoNewspaper/TV     -0.01915    0.10581  -0.181  0.85640    
## InfoOther            -0.60313    0.12816  -4.706 2.53e-06 ***
## PeopleHousehold       0.12544    0.01690   7.423 1.14e-13 ***
## ---
## Signif. codes:  0 '***' 0.001 '**' 0.01 '*' 0.05 '.' 0.1 ' ' 1
## 
## (Dispersion parameter for poisson family taken to be 1)
## 
##     Null deviance: 820.23  on 303  degrees of freedom
## Residual deviance: 728.90  on 295  degrees of freedom
## AIC: 1265.7
## 
## Number of Fisher Scoring iterations: 6
By deleting these non-significant variables, I get the model to compute my outcome variable.
[bookmark: a-1]2.1	(a)
The Poisson regression is log() = X + ， . We use the coefficient output by the model and substitute it into the formula to get the expected outcome variable.
[bookmark: b-1]2.2	(b)
By comparing AIC, we found the AIC of model.f1 is smaller than model.f0, and the varibles are all significant, so I select model.f1 as the final model.
[bookmark: c-1]2.3	(c)
The outcome variable is counting variable. The data obtained is random. The deviance residuals have independently random distribution and are around 0. So the model assumptions are all satisfied.
[bookmark: d-1]2.4	(d)
TO propose a model to evaluate the drivers associated with having, firstly I put all the variables into the model, but some variables are not significant. So I delete them to build another model which has smaller AIC. That is the final model. 
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