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• Realizable PAC learning [Valiant, 1984] 

• (Fully) Agnostic PAC learning [Haussler, 1992; Kearns et 

al., 1994]
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• Random classification noise (RCN) [Angluin & Laird, 

1988; Bylander, 1994; Blum et al., 1998; Kearns, 1998; Long & 
Servedio, 2010]

• Probabilistic concepts [Kearns & Schapire, 1994]

• Massart noise [Sloan, 1988; Massart & N ƴed ƴelec, 2006; 
Awasthi et al., 2015; 2016; Zhang et al., 2017; Diakonikolas et al., 
2019; Chen et al., 2020]

• Generalized linear models (GLMs) and single index 
models (SIMs) [Kalai & Sastry, 2009; Kakade et al., 2011]
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This Work:
Realizable-Statistic Models (RSMs)
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Main Results

• For many RSM learning problems, minimizing a 
suitable convex ‘strongly proper composite’ 
surrogate loss yields a computationally efficient 
learning algorithm with finite sample complexity 
bounds 

• Applications to binary classification, multiclass 
classification, multi-label prediction, subset ranking
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Step 2: Surrogate Regret Transfer 
Bound for (a Broad Class of) RSMs
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Step 3: RSM Learning Bounds for 
Surrogate Risk Minimizers



Step 3: RSM Learning Bounds for 
Surrogate Risk Minimizers

For                                                  :



Step 3: RSM Learning Bounds for 
Surrogate Risk Minimizers



Step 3: RSM Learning Bounds for 
Surrogate Risk Minimizers

For                                     :



Applications

• Binary classification (0-1 loss) 

• Multiclass classification (0-1 loss)

• Multi-label prediction (Hamming loss)

• Subset ranking (DCG metric)
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