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ABSTRACT

Transfer learning (TL) improves model perfor-
mance in a target domain with limited data by lever-
aging data from a source domain. When the source-
target discrepancy is large, TL can degrade target-do-
main performance, a phenomenon known as negative
transfer (NT). In linear regression, the coefficient vec-
tor is only partially identifiable when the target design
matrix is rank-deficient. Although TL can exploit
source information to address such non-identifiabil-
ity, it may also amplify coefficient estimation error.
However, the mechanisms and conditions underlying
this type of NT have not been fully characterized.
Frustratingly easy domain adaptation (FEDA) is a TL
method that has been successfully applied in the pro-
cess industry. This study derives the mechanism and
conditions of NT in FEDA with linear regression. Be-
cause the derived NT condition involves the unob-
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servable true target coefficient, we further construct
a proxy condition that can be evaluated from observed
data by assuming an upper bound on the source-tar-
get coefficient discrepancy. Synthetic experiments
confirm the mechanism of NT and examine the effects
of coefficient-shift sparsity, coefficient-shift magni-
tude, and target sample size. This study contributes to
a theoretical understanding of the NT mechanism un-
der target non-identifiability in FEDA with linear re-
gression.
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