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Conformal prediction

I Conformal prediction: CI for a single prediction ŷ = f (x)

Given data set D = {(xi , yi ), i = 1 : N}
Training algorithm A, so that A(D) = f the predictor

Want CI for ŷ = f (x) where x is a new data point

so that the CI is NOT dependent on A being statistically correct (e.g. A overfits, . . . )

I jackknife+ is a simple algorithm for CP

I More advanced algorithms exist. This is an active area of research in statistics.

!!!! Do NOT use CP to “crossvalidate” your algorithm!
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jackknife+
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The missing data problem
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Missing data: the problem

I Data sampled i.i.d. ⇠ F , but some (parts of each sample) are missing

I Here we denote data point = (Xi ,Y i
) where Xi

is always observed, Y i
may be missing or

not.

I A new random variable R, Ri
= 0 when Y i

not observed, Ri
= 1 when observed

I What is the distribution of R?
MCAR Missing Completely At Random R ? X ,Y
MAR Missing At Random R ? Y |X
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What is the distribution of R?

I Let data D = {(x1, y1
), . . . (xn, yn

)} [ {xn+1, . . . xn+m}
I complete data{(x1, y1

), . . . (xn, yn
)} with R1:n

= 1

I data with missing values {xn+1, . . . xn+m} with Rn+1:n+m
= 0

MCAR Missing Completely At Random R ? X ,Y

I {(x1, y1
), . . . (xn, yn

)} has no information about {yn+1, . . . yn+m}
MAR Missing At Random R ? Y |X

I {(x1, y1,R1
), . . . (xn, yn,Rn

)} together with {(xn+1,Rn+1
), . . . (xn+m,Rn+m

)} has information

about {yn+1, . . . yn+m}
I Probability distribution of missing values Y n+1:n+m

is

Y ⇠ p(Y |X ,R = 0) and p(Y |X ,R = 0) = p(Y |X ,R = 1) (1)


