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(57) Abstract: In the present invention, a learning data input unit (11) acquires data of a density ratio estimation processing
target, and a related data set consisting of a plurality of related data pieces in which the configuration of a feature amount
is identical but the value of the feature amount is different. When a density ratio estimation model learning unit (13)
designates related data selected from each of two of the related data sets that were acquired as pseudo learning data or
pseudo test data and inputs two pieces of the pseudo learning data into a density ratio estimation model (14a), the density
ratio estimation model (14a) is learned using the pseudo learning data and the pseudo test data so that the density ratio
between the two sets of related data is accurately estimated.
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Algorithm 1 Training pmsﬁdure\ef our model.

Require: Source datasets X, sppport sample size Ng,
query sample size Ng, relative parameter o
Ensure: Parameters of our model ©

1: repeat
2. Sample two datasets d and & from {1,..., D} with
replacement

3:  Select support samples Sy, and Sgqe with size Ng
from X4 and Xy, respectively

4:  Select query samples Qn, and Qge with size Ng
from X4 and X, respectively

5 Calculate linear weights w with the support samples
by Eq.(13)to obtain the relative density-ratio Eq. (14)

6:  Calculate the loss J4(Q;8) in Eq. (16) with the
query samples

7. Update parameters with the gradients of the loss
Jo(9;S)

8: until End condition is satisfied;
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