Exercise 1

The swiss dataser comes with base R, It containg socio-economic Mﬂﬂ? W

aking provinees of Switzerland in 1888, Laad swiss dataset

i “swiss")
head(swiss)
Variable Description
Fertility | Commeon standardized fertility measure (dependent variable)
Agnculture % of males involved in agriculture as oecupation
Examination 95 of draftees with highest exam level
Education %4 of drafices with secondary education
' Catholic %y Catholie (religion)

Infant. Morta

lity | Infant mortality (per 1000 live births)

Part 1: Multiple Linear Regression Analysis

Fit the following multiple regression model:

Fertility =

Then:

Bo + B Agricultire + B;Education + BiCatholic + £

. Parameter Estimates _
o Display regression coefficients (B, By, £z, Bs)

2. Confidence Intervals
o Compute 95% confidence intervals for all coefficients,

3. Residual Analysis
o Compute residunls and verify that their mean is approximately zero.

o Test whether the residuals are normally distributed and test the

4. Variance Estimators

homogeneity of variances, ;
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o Compute variance estimates for ua,c}i | parameter.

5. Coefficient of Determination ..
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10. Leverages t-Rit\"ﬂuHT
ﬂr ﬁﬂw}ﬁfﬁ'lwmys. .
o vﬂ-tﬁrﬂmtsmnnﬂwmgﬂ-pﬂ | .
o Identify how many leverage values exceed 2%(pt1yn,

11, Studentized Residuals

‘o Caleulate the mternal studentized residuals. How many points are
Hﬂﬁpﬂﬂﬁi?

o Calculate the external studentized residuals. How many points are
suspected?

12, Cook’s Distance

& Compite Cook’s distance for each observation and identity influential
points,

Part 2: Model Selection

Use all predictors: Agriculture, Examination, Education, Catholic, Infant.Mortality.

1. Exhnustive Search
o Evaluate all possible subsets. _
o Select the best model using Adjusted R°, Mallows' Cp. R, and BIC,
2. Backward Elimination (Top-Down)
o Start with the full model.
o Iteratively remove predictors using AIC and F-tests.
3. Forward Selection (Bottom-Up)
o Start with intercept-only model.
o lteratively add predictors using AIC and F-tests.
4. Stepwise Selection (Both Directions)

o Combine forward and backward procedures,
o Seleat ﬂ##l model using AIC and F-tesfs.
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