


S
T
A
T

4
0
3
G
o
o
d
N
o
te
:
L
ec

tu
re

V
I

1

Lecture Notes VI – Modern resampling methods. Conformal prediction

Marina Meila

mmp@stat.washington.edu

Department of Statistics

University of Washington

May 2025



S
T
A
T

4
0
3
G
o
o
d
N
o
te
:
L
ec

tu
re

V
I

2

Jackknife

Bag of little bootstraps

Conformal prediction. Jackknife+
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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+

jackknife+ Algorithm
In data set D = {(xi , yi ), i = 1 : n}

Training algorithm A, so that A(D) = f the predictor

Confidence level 1� ↵
Want CI for ŷ = f (x) where x is a new data point

1. Precompute f�i  A(D�i ) for i = 1 : n
2. Compute “leave one out” residuals Ri = |yi � f�i (xi )|, for i = 1 : n
3. For every new x : compute f (x), then get 1� ↵ Prediction Interval [a, b] for f (x) by

3.1 Compute lower bounds ai = f�i (x)� Ri , for i = 1 : n
3.2 Sort a1:n
3.3 Set a  b↵

2
nc quantile of a1:n

3.4 Compute upper bounds bi = f�i (x) + Ri , for i = 1 : n
3.5 Sort b1:n
3.6 Set b  d

⇣
1� ↵

2

⌘
ne quantile of b1:n

3.7 Output CI↵ = [a, b]

4. Theorem P[y(x) 2 CI↵] � 1� ↵
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jackknife+



S
T
A
T

4
0
3
G
o
o
d
N
o
te
:
L
ec

tu
re

V
I

8

jackknife+
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jackknife+
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jackknife+


