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Lecture 2. Regression Modeling

Questions from Previous Class?

Topics of this week versus next week

Key Topics

Regression, logistic regression, smoothing (splines)
Calibration in regression modeling

Interactions in regression

Missing data

Application
Diagnose osteoporosis
¥ Research objectives
¥ Personal interest in the problem
¥ Two types of response variables: x-ray score (z-score), yes/no (categorical)

Various types of explanatory variables
¥ Self reported ideal for marketing uses
¥ Clinical doctors must accept the end product
¥ Chemical, genetic

Data
¥ Sample of postmenopausal women from nursing homes, generally elderly
¥ Missing data is prevalent

Initial data exploration
¥ Marginal distributions: x-ray z-scores, age, fractures, E weight
¥ Bivariate distributions: x-ray z-score vs age, weight, race
¥ Color-coding important categories
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Regression Modeling: One Explanatory Variable
Simple regression

¥ Response is hip x-ray score

¥ Which explanatory variable to use?

¥ HowOd you decide? How does the usual approach impact the p-value?
Conditions for regression

¥ Linear equation for average
¥ Independence

spline as diagnostic tool

think back to the source of the data
¥ Equal variance

¥ Normality
Example

¥ Hip z-score vs Weight

Simple regression, categorical response
¥ Logistic regression is standard method

y Comparison to linear regression: When are the estimates dilerent?
¥ Example: Estrogen use vs Age

¥y Example: Presence of Fracture vs Age
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Regression Modeling: Several Explanatory Variables

Multiple regression
¥ Perpetual question: Which explanatory variables to include?

v OSaturated modelO
Fit all those we recognize (the brst 10 or s6):40%
¥ Conditions for the multiple regression model

¥ Inference in this model (F-test, t-test)

Calibration plot
¥ Basic requirement of a regression model
¥ DePnition: calibration = right on average
¥ Plot of y on btted values, shows overall bt and shows whether calibrated
¥ Is the regression calibrated?
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zHip

Predicted zHip

Revise the model
¥ Collinearity

¥ Want to remove any variables?
Does removing-racture have an elect?
Remove some of racial subgroups?

¥ Which variables to add?

¥ Strong assumptions are made by this model
What tells us that the elect of Weight is the same whether
or not the woman has ever had a fracture?
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¥ WhatOs an interaction?

¥ What are the elects of an interaction on a regression model?

¥ How

do we decide which interactions might be interesting in an analysis

¥ Flavors

Continuous * Categorical
Continuous * Continuous
Categorical * Categorical
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Missing Data

¥ SeriOus problem

Sample changes each time we use dilerent explanatory variables

¥ Is the missing information informative?

¥ Procedure: use interactions (just another category for categorical)

¥ Two variables for every continuous variable that has missing information

1.
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For every explanatory variable with missing data, add another column that
identibes the position of the missing data.

Fill in the missing observations of each column with something reasonable, such
as the mean for that group

The interaction of these columns indicates that missing cases behave dilerently
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¥ Scatterplot of data with missing values Plled in for years post menopause
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Application Revisited

Revised osteoporosis data set
¥ Fill in missing values
¥ Convert categorical variables into indicators rather than lump together
¥ Columns grow from 126 in osteo.jmp to 217 in osteo.big
¥ All variables are now treated as numerical (dummy =numerical)

What next?
¥ Can we bPnd a more predictive, more parsimonious model?

¥ Possible to explore all of the other variables?
¥ What about interactions among these, as used for missing data?
¥ How do we decide which and how many variables to add?
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