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Notation



Learning Rates

𝑖𝑖𝑖𝑖 𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡 𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒 𝑐𝑐1, 𝑐𝑐2 ∈ 𝑹𝑹>0, 𝑐𝑐1𝑔𝑔 𝑙𝑙 ≤ 𝑓𝑓 𝑙𝑙 ≤ 𝑐𝑐2𝑔𝑔 𝑙𝑙 ,𝑤𝑤𝑤𝑤 𝑠𝑠𝑠𝑠𝑠𝑠 𝑓𝑓 ℎ𝑎𝑎𝑎𝑎 𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟 𝑔𝑔



Concepts of unlabeled data helping



Concepts of unlabeled data helping

It has been shown e.g. by Seeger (2000) that, if the parameters determining marginal and labeling are independent, 
unlabeled data is not useful in estimating the parameters that determine the labeling, it may still be helpful in finding 
a low-risk classifier.



No free learnability



Why we relate the labeling and the marginal









a helpful and a non-helpful example





How much unlabeled data is enough?
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