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Non-Negative Least Squares (NNLS)



Some NNLS applications
Spectral Analysis
In spectroscopy, signals are often nonnegative, such as spectra representing the intensity of light at different wavelengths.

Chemometrics
NNLS is widely used in chemometrics for tasks like multivariate calibration in analytical chemistry.

Image Processing
In image processing, NNLS can be applied for tasks like image reconstruction from incomplete or noisy data.

Biomedical Signal Processing
NNLS has applications in processing various biomedical signals, such as electroencephalography (EEG) and positron emission tomography
(PET) data.

Text Mining and Natural Language Processing
In topic modeling and document clustering, NNLS can be used to decompose document-term matrices into nonnegative components,
facilitating the discovery of latent topics or themes in text collections.

Environmental Monitoring
NNLS can be applied in environmental monitoring for source apportionment and pollution source identification. By decomposing pollution data
into nonnegative components, it becomes easier to identify and quantify the contributions of different pollution sources.

Financial Modeling
In finance, NNLS can be utilized for portfolio optimization, where the weights assigned to different assets need to be nonnegative. It can also be
applied in risk management and asset pricing models.



NNLS in Stata: the nnls command



Example of nnls application



NNLS in Stata - results

Results using variables in levels (original variables)



Feature importance indicators
Variables in levels



Making NNLS predictions
. predict PRED_ustd

. kdensity PRED_ustd
Variables in levels



NNLS in Stata - results
Results using standardized variables (zero mean, unit variance)



Feature importance indicators
Standardized variables



Making NNLS predictions
. predict PRED_std

. kdensity PRED_std
Standardized variables



Remark: Python installation needed



Conclusions
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