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INTRODUCTION
Traditional Concept Bottleneck Models (CBMs) require substantial manual annotation, which label-free CBM
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Definition 1 (Faithful Vision-Language Concept). Under the same concept space, i.e., under the set of concepts
generated by GPT3 at one time, we call a matrix W, is a (D, R, o, 3, k1, ko)-Faithful Vision-Language Concept
(FVLC) model for the vanilla concept if it satisfies for any input x:

o (Similarity of Explanation) Vi, (g(x),g(x)) > B1 for some 1 > 1 > 0;

o (Stability of Explanation) Vi, (g(x), g(x) + p) > B2 for some 1 > B2 > 0and all ||p|| < R1, where |
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r,c=g(x)isa (D,R,a, 3, k1, ks)-FVLC. Here, o = min{aq, as}, f = max{31, B2}, and R = min{ R1, Ry }.
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