HyperNiche-

Basics of Nonparametric Regression
with leave-one-out cross validation
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Observations, Estimates, and Residuals

® Yi = observed response at point i

residual = y; —
»; = estimated response (prediction)
at point i. Don’t use y; to
help estimate response.
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Weight given to :
nearby data as functioh
of distance fromx;

(Gaussian kernel),
1

Fitted line is a series of
points, not an equation.

Symbols Model Forms

x = predictor

local mean
fits mean for
each point

»y = response .

» = estimated response

Yy = mean response

w = weight

m =number of predictors .
local linear

fits a line for
each point

n =number of sample units

i = subscript for sample units

j =subscript for predictors
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Model Fit. Data point i excluded when estimating J,
(leave-one-out cross validation).

Quantitative response: xR’
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Residual sum squares
XR% =cross R? =1— d =
Total sum of squares

1.0 = perfect fit 0.0 = no relationship

<0 =model is worse than using J, overall mean for all y;

Binary response: logB = log likelihood ratio
_ likelihood of data with fitted model M| p(y|M 1)
~ likelihood of data with naive model M 2 - p(y|M 2)
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Likelihoods from binomial: p(y|M)= H P A=)
i=1

logB = 0 = fitted model no better than naive model

logB > 0 = better than naive model; open ended

logB < 0 = worse than naive model

drop in deviance = y> = 4.605 logB

aveB = B/n = 10" = ave. contribution of sample unit to
likelihood ratio (measure of fit independent of sample size)

aveB = 1.0 = no better than naive model

aveB <1 = worse than naive model

aveB = 1.2 = each sample unit contributes an average of 20%
improvement in likelihood of fitted model over naive model.

distance from target point more continuous

response curve: increase
the minimum average
neighborhood size during
the model fitting phase.
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Sensitivity Analysis. Relative importance of particular predictors in
the model. Nudges up and down the observed values for individual
variables, and measures the resulting changes in estimates of the
response for each data point.

mean difference in response / range in response

Sensitivity = - - - - -
difference in predictor / range in predictor
Sensitivity = 1.0 means that a 10% change in the predictor would, on
average, produce a 10% change in the response.
Sensitivity = 0.0 means no change in the response.




