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Problem lllustration (K = 3)
(observations) (goal)
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Many methods struggle with imbalanced mixtures
Our method exploits the imbalance of the mixture to recover
the models one by one using tools from robust regression
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Expectation maximization, alternating minimization,

O
00

gradient descent
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« Estimate the models simultaneously
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e Often fail on imbalanced mixtures

failure probability
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* Need to know the number of models K a-priori
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@ 2. Our Mix-IRLS method 2700 4000 6000 8000 1000 12000
. . . . sample size
« Sequential recovery using Iteratively Reweighted Least
Figure 1. Results on an imbalanced mixture of K = 3 linear models as a

function of the number of samples. Oracle knows the hidden labels c; and

» “] don't know” assignment to hard samples performs separate linear regression for each model. Y-axis is the fraction of
random initializations from which the algorithm failed.

Squares (IRLS) to identify ‘outliers’

e Number of models K can be unknown

@ 3. Empirical performance

« Requires much fewer observations than other methods

on imbalanced mixtures (Fig. 1)

» Copes better with outliers (balanced/imbalanced)

median error

« Smaller error on real-world datasets (Fig. 2)

19 4. Theoretical guarantee

« Assumptions: population setting (infinite sample size),

. . . Figure 2. Results on the medical insurance cost dataset (Kaggle). Since the
K = 2, imbalanced mixture, bounded noise : : :
real number of models 1s unknown, depicted are the results as a function of

Result: exact recovery of the models the number of models given as input to the algorithms.

number of models

Novelty: no upper bound on the imbalance
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Other advantages: arbitrary initialization, input number
of models can be unknown
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