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Problem 1: Model Selection

We assume that we have a dataset for the response variable carcass weight (CW) and for some predictor
variables

o sex (sex)

o slaughterhouse (s1lh)

o herd (hrd)

o age at slaughter (age)

o day of month when animal was slaughtered (day) and
o humidity (hum)

Use a fixed linear effects model and determine which of the predictor variables are important for the response.

The data is available from https://charlotte-ngs.github.io/GELASMSS2020/ex/w09/data_bp_w09.csv.

Hint

e Use the function 1m in R to fit the fixed linear effects model
o Use Mallow C), statistic and the adjusted coefficient of determination Ridj as model selection criteria
e Use the backward model selection approach

Solution

As preparatory step we have to first read the data from the file

s_data_file <- "https://charlotte-ngs.github.io/GELASMSS2020/ex/w09/data_bp_w09.csv"
tbl_modsel <- readr::read_csv2(s_data_file)

## Using ',' as decimal and '.' as grouping mark. Use read_delim() for more control.
## Parsed with column specification:
## cols(

## Id = col_double(),

## sex = col_double(),

## slh = col_double(),

## hrd = col_double(),

## age = col_double(),

## cw = col_double(),

## day = col_double(),

##  hum = col_double()

## )



Before we can do any model fits, we have to convert all fixed effects into factors. Fixed effects will be

e SeXx
e slh
e hrd
e day

These must be converted into factors. All other predictors are fit as covariables and can stay as numeric
types.

tbl_modsel$sex <- as.factor(tbl_modsel$sex)
tbl_modsel$slh <- as.factor(tbl_modsel$slh)
tbl_modsel$hrd <- as.factor(tbl_modsel$hrd)
tbl_modsel$day <- as.factor(tbl_modsel$day)

The backward model selection approach starts with the full model.

Im_full <- Im(cw ~ sex + slh + hrd + age + day + hum, data = tbl_modsel)
summary (1m_full)

#H#

## Call:

## lm(formula = cw ~ sex + slh + hrd + age + day + hum, data = tbl_modsel)
##

## Residuals:

## Min 1Q Median 3Q Max

## -27.9503 -5.0785 -0.0034 4.9371 25.3859

##

## Coefficients:

#it Estimate Std. Error t value Pr(>lt])

## (Intercept) 12.848384  7.424203 1.731 0.0836 .
## sex2 -74.326113 1.270106 -58.520 <2e-16 *x*x
## slh2 22.260154 0.251693 88.442 <2e-16 *x*x
## s1h3 3.633450 0.253731 14.320 <2e-16 *x*x
## hrd2 88.051103  0.324615 271.248 <2e-16 *x*x
## hrd3 8.715901 0.325158 26.805 <2e-16 *xx
## hrd4 58.733786  0.322198 182.291 <2e-16 *xx
## hrdb 19.830919 0.321711 61.642 <2e-16 **x
## age 0.646483 0.018124 35.669 <2e-16 *x*x
## day2 -0.823091 0.799581 -1.029 0.3033

## day3 -0.502529 0.780698 -0.644 0.5198

## day4 -1.144556 0.780938 -1.466 0.1428

## dayb -1.061056 0.808272 -1.313 0.1893

## day6 -1.380825 0.777552 -1.776 0.0758

## day7 -1.037485 0.752821 -1.378 0.1682

## day8 -1.773093 0.793269 -2.235 0.0254 *
## day9 -1.572124 0.782887 -2.008 0.0447

## day10 -0.548560 0.794306 -0.691 0.4898

## dayll -0.920831 0.760181 -1.211 0.2258

## dayi12 -1.212207 0.768703 -1.577 0.1149

## dayl3 -0.578945 0.813871 -0.711 0.4769

## dayl4 -0.230919 0.783872 -0.295 0.7683
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1m_relevant <- lm(cw ~ sex + slh + hrd + age, data
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Residual standard error: 7.466 on 5286 degrees of
Multiple R-squared: 0.9571, Adjusted R-squared:
F-statistic: 3102 on 38 and 5286 DF,

summary (1lm_relevant)
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lm(formula = cw ~ sex + slh + hrd + age, data = tbl_modsel)
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Coefficients:

Estimate Std.
(Intercept) 11.69871 7
sex2 -74.26071 1
slh2 22.25705 0
s1h3 3.63425 0
hrd2 88.00687 0
hrd3 8.70555 0
hrd4 58.70436 0
hrd5 19.80659 0
age 0.64693 0
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Residual standard error: 7.465 on 5316 degrees of freedom
Multiple R-squared: 0.9568, Adjusted R-squared:
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