S1 Appendix: Details on CFI and CPD

A  Perturbations

Formally, the multiplicative perturbation 1 and the fixed coordinate perturbation ¢ are de-

fined as follows.

e Forallje{l,...,p}, z € SP~! with 27 # 1 and ¢ € [0, 00), define

W(%C) = SC($17 T 7xj_17cxja$j+17 T 71,10) € Sp—17
where s. = 1/(377; zt + cad).

e Forall j € {1,...,p}, = € SP~! with Z’Z# 2! > 0 and ¢ € [0,1], define the intervened

composition by
oj(x,c) = (sxt, - szl e sad L .. saP) € SPT,
_ l
where s = (1 — c)/(zlg’#x ).

B Estimators

We propose to estimate CFI and CPD with the following two estimators.

e Fori.i.d. observations X1, ..., X, and a differentiable function f : S’~! — R, we estimate

the CFI for all j € {1,...,p} as

1
I} R %f(w(Xuc))\c:r

e For i.i.d. observations X1,..., X, and a function function f : SP~! — R, we estimate

the CPD for all j € {1,...,p} and z € [0,1] as

S(z) =

n

S H6(X,2) - -3 ().
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