Addressing Alternative

Explanations:
Multiple Regression
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"
Did Clinton hurt Gore example

A Did Clinton hurt Gore in the 2000 election?
Treatment is not liking Bill Clinton

A How would you test this?



Bivariate regression of Gore thermometer on
Clinton thermometer

Gore thermometer

Clinton thermometer



" J
Did Clinton hurt Gore example

A What alternative explanations would you need to
address?

A Nonrandom selection into the treatment group (disliking
Clinton) from many sources

ALetos address one source: p.
A How could we do this?
Mat ching: compare Democrats who

the same for Republicans and independents
Multivariate regression: control for partisanship statistically



Democratic picture
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Independent picture
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Republican picture
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"
Combined data picture
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Combined data picture with
regression: bias!
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Combined data picture with
Atrueo regressic
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Tempting yet wrong
normalizations

Subtract the Gore
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"
The Linear Relationship between Three
Variables

Gore Clinton
thermometer thermometer L\jrty ID ]

Y. =0,+ b X +0,X,; +€
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Multivariate slope coefficients

1'9:_-8 _ cov(X,Y) Vs
ovar(X)

5 _ COV(X,,Y) B cov(X,, X,)

var(X,) °  var(X,)

Bivariate estimate:

o

Multivariate estimate:

- = : = CoVv(X,, X,) _
When does [ElB — [Ei"' ? Obviously, whe# o) 0



The Slope Coefficients

e

éi V-Y)(X- X)) & (K- X)X, - X,)

b = ; . p = — and
a (Xl' Xl,i)2 a (>_<1' Xl,i)2

AN X)) A K- XKy X))
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X, is Clinton thermometer, X, is PID, and Y is Gore thermometer



"
The Slope Coefficients More
Simply

IE _cov(X,,Y) ] [;:_ cov(X,, X,) and
var(X,) ° var(X,)
k- cov(X,,Y) ECOV(Xl, X,)
° var(X,) & var(X,)

X, is Clinton thermometer, X, is PID, and Y is Gore thermometer



The Matrix form

Y1 1 X1 [Xo1]€ | X
Y- 1] X0 [Xo2]€ | Xy
é 1] é é |é | é

yn 1 Xl,n X2,n € Xk,n

b= (XX) Xy
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3D Linear Relationship



