Suppose we hypothesize that the variable v canses the variable v, and we want to
estimate the marginal effect of x on v. So, we estimate the population equation:

v = fo+ Fax; @ 6;

and find:

CoelTicients:

Estimate Std. Frror € walue Pri=|t])
{Ilntercept) 1,581412 0.17815  11.10  <2e-1 #*=*
x -0.02331 0.29188 -0.08 0,936

signif. codes: 0 '°

R I

Residual standard error: 2.521 on 198 degrees of freadaom
Multiple R-squared: 3.22e-05, adjusted R-sguared: 0005018
F-statistic: 0.006376 on 1 and 198 OF, p-value: 0.9364

What do you conclude? % |4 145._?\'11&0.3‘!
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We are missing the possibility of a nonlingar relationship between v and x.
plotix, ¥y}

Plot the fitted line torm the lingar regression:
abline(limiy -~ x})




The linear model is misspecified (a form of amitted variable bias), We can
approsimate the nonlinear relationship using a polynomial, and instead specily
the popualation medel:

v = iy + g +[fzxf +,ff_-!x‘-3 +u; .
Usually a quadratic form is enough, but we have included 7' as well,
W create the new variables:

22— at2
¥3 <= ®A3

amncd rum (1.5

summary{ Imy ~ x + %2 + x3})

Estimate std. Error t value Pri=|t|)
{Intercept) 4.93434 0.05288 93.131 <« 2e-16 <%
x 0.60236 0.15031 4.008 B.Fle-0)5 #=w
w2 7.93666 0.11065 71.730 < 2o 16 #=%
x3 -0, 10524 0.22175 -0.475 0.636

we lind that 7 is insignilicint, so we renove it from e estimated model:

summary{laly - x — 223}

Estimate std. Error t value Pri=|t))
{Intercept) 4.93537 0.05283 93.41 <2e-16
* 0.53617 0.05581 9.59 <2e-16
x2 =7 .94480 0.1080% -72.83 <2a-16 w&w

How to interpret the estimated model? Have to consider specific values for x;.
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