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Abstract: Total least squares (TLS) extends least squares (LS) by ac-

counting for errors in all variables, making it a natural framework for

data fitting under measurement uncertainty. A better understanding

of TLS can also inform the development of null-space estimation algo-

rithms. Compared with LS, however, the theoretical foundations of TLS

remain less fully developed.

In this talk, we study TLS through the lens of backward error analysis.

We derive an explicit expression for the optimal backward error of the

general multidimensional TLS (mTLS) problem. To facilitate practi-

cal computation, we propose an efficiently computable estimate with a

tight bound for the single right-hand-side case, together with a random-

ized approach for computing the backward error in the multidimensional

setting. These results reveal close connections between LS and TLS. Fi-

nally, we present an algorithmic improvement to RQI-SPCGTLS, whose

design also brings into focus the fundamental difficulties in extending LS

theory to TLS.


