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Some scientists and philosophers invoke the relation of similarity when discussing models, simulations, and thought experiments. A good model, they argue, is one that is similar to the world in certain respects and degrees. I believe that this insight is fundamentally correct, because model-theoretic relations like isomorphism and partial isomorphism are inadequate for capturing the relationship between models and the world. Despite their importance to scientific modeling, similarity relationships have a vexed history in philosophy. They have proven extremely difficult to formalize and have faced withering attack from prominent philosophers, such as Nelson Goodman. 
In this talk, I will describe a new account of similarity, which draws on insights from the psychological study of similarity. The account rejects both model-theoretic and metric notions of similarity, and relies on the set-theoretic notion of weighted feature matching. Very roughly speaking, a model is similar to a real world system when it shares most important features with its target, and doesn’t lack many important features that the target possesses. The set of relevant features as well as their weighting is part of theorists’ construal of their models. After setting out the details of the story, I will argue that this account can meet Goodman's challenges and can serve as the basis of the model/world relation.
