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Overview:

Shapley-based data valuation utilizing a value
function that differentiates between in-class and
out-of-class accuracy.

Defining CS-Shapley:

For each class: sample an out-of-class environment S
use truncated Monte Carlo on in-class data points to
estimate Shapley values, repeat K times, and normalize.

Redesigning the Value Function:

(k)

Essentially, the redesigned value function measures .

contribution using in-class accuracy and uses out-of-class
accuracy as a weighting (discounting) factor.

Class-wise Shapley value:
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Definition: Given a value function v(-) , training set I", and learning
algorithm A , the Shapley value for any data point 2 is:
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In-class and out-of-class accuracy:
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Transferability of Data Values: High-value data removal using
logistic regression values and training MLP model. Want curves similar to above.

Contour plot of value function v, .
CIFAR10 dataset

. . . . P 1 S¥lai
Logistic regression classifier | Cotad by il D) o 0057 s
: . . . Uy, 1S controlle in-class accuracy as(D,,;) . = 0.60-
Although 72 and j both belong to Class 1, 7 increases in-class accuracy, J | y | | y / _ § —— Beta Shapley
: . When as(D,,;) is high (i.e. class is easy to learn or highly represented @ 0.55; - LOO
and ) decreases in-class accuracy. | T | 2 050,
. . . . in the dataset), as(D-y,) has a more significant impact on v, . 5 0 — Data Shapley
Full development set accuracy when adding either ¢ or j is the S s s (ST
: : : = 0.45 apley
same When as(Dy,) is low (i.e. class is hard to learn or not well 3
" : . . A, 0.40-
represented in the dataset), as(D_,,) has a minimal impact on v,, . : 7 = : o SoE

Potentially problematic for adversarial or noisy settings.
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