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Abstract 
 

Data reduction with uncertainty quantification plays a key role in various multi-task learning applications, where large 
numbers of responses and features are present. To this end, a general framework of high-dimensional manifold-based 
SOFAR inference (SOFARI) was introduced recently in Zheng, Zhou, Fan and Lv (2024) for interpretable multi-task 
learning inference focusing on the left factor vectors and singular values exploiting the latent singular value 
decomposition (SVD) structure. Yet, designing a valid inference procedure on the latent right factor vectors is not 
straightforward from that of the left ones and can be even more challenging due to asymmetry of left and right singular 
vectors in the response matrix. To tackle these issues, in this paper we suggest a new method of high-dimensional 
manifold-based SOFAR inference for latent responses (SOFARI-R), where two variants of SOFARI-R are introduced. 
The first variant deals with strongly orthogonal factors by coupling left singular vectors with the design matrix and 
then appropriately rescaling them to generate new Stiefel manifolds. The second variant handles the more general 
weakly orthogonal factors by employing the hard-thresholded SOFARI estimates and delicately incorporating 
approximation errors into the distribution. Both variants produce bias-corrected estimators for the latent right factor 
vectors that enjoy asymptotically normal distributions with justified asymptotic variance estimates. We demonstrate 
the effectiveness of the newly suggested method using extensive simulation studies and an economic application. This 
is a joint work with Zemin Zheng and Xin Zhou. 
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