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Problem 1 (Data Cleansing). Find a subset of the training instances such that the trained model
obtained after removing the subset has a better accuracy.

SGD Letg(z,0) :=Vyl(z;0).

where S; denotes the set of instance indices used in the t-th step, and n; Is the learning
rate.



Definition 3 (SGD-Influence). We refer to the parameter difference GEJJ — 01 as the SGD-influence
of the instance z; € D at step 1.
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Influence Function[ICML2017 Understanding black-box predictions via influence
functions]

Q_j — 0~ %H_IVQE(ZJ'; é) é—j = argminy fozl;n;éjg(z; 9)

Problem 4 (Linear Influence Estimation (LIE)). For a given query vector u € R?, estimate the linear
influence L[E’;](u) = (u, 9[_1;,] — 9lly,



One epoch SGD-Influence

1, — 61 = (6171 — g1 — =L S (Vb2 015 ) = Vit (z:;601))

~ (T =y HIY) (0151 = 9101,

where H1l .= |,§l—t|za‘est ng(zz‘;g[t])



Let Z; :== I — n,H'*l and 7(j) be the SGD step

where the instance z; 1s used.

g[jfjgj)JFl] _ glr)+1] — _lg:((glg(zj;g[w(j)])
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K epoch SGD-Influence

AO_j =>4y (Hg:fk(j)_l ZT—S) ;:ig))lg(zj;ﬂ[“(j)])
Query vector U= o7 Lwep Vol(2'507))
LIE Let ul'l := Z 1\ Zyio. .. Zp_qu.
(u, AG_;) = i<u[ﬂ-k(j)]’ gﬂk(ﬁf) |g(zj;9[m(j)])>
1 Tk (J)

u[t] — Zt+1u[t+1] — ’U,:t+1] — m+1H9[t+1]u[t+1]



Algorithm 2 LIE for SGD: Inference Phase
Require: u € R?

Algorithm 1 LIE for SGD: Training Phase

Initialize the parameter gl Initialize the influence: ]i[_TJ]- (u) < 0,V
Initialize the sequence as null: A < () fort=T-1,T-2,...,1do
fort=1,2....., T —1do (Sy,me, O1)) «— A[t] #load information
A[t] < (S, me, glt ]) // store information // update the linear inﬁuence of zj
ol gl — e 5™ g(z: 0 LT (u) += (u, t2g(z;:01)), V) € Sy
end for = n.HMu /7 update u

end for
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Figure 1: Estimated linear influences for linear logistic regression (LogReg) and deep neural networks (DNN)
for all the 200 training instances. K&L denotes the method of
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(c) LogReg: MNIST
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(f) DNN: MNIST
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Figure 6: MNIST: Average misclassification rates on the test set after data cleansing over 30 experiments.
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Figure 8: CIFAR10: Average misclassification rates on the test set after data cleansing over 30 experiments.
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