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From Supervised Reasoning to  

Unsupervised Verification

In the Nesy paradigm, a machine learning model f establishes a mapping between 

inputs X and symbolic representations S, i.e., S = f(X). Then, using a knowledge 

base KB and S, to infer the label Y , i.e., KB, S |= Y .

In real-world scenarios, labels Y generally does not exist and is more often part of 

the unknown symbolic sequence S. Therefore, in unsupervised Nesy, we must 

avoid relying on Y as a starting point for reasoning. Instead, candidates(S) is 

directly determined by the knowledge base KB, i.e., KB |= candidates(S). This 

introduces several challenges: 

1. It prevents label leakage of Y into S; 

2. It significantly increases the space of S; 

3. More importantly, it leads to an overabundance of candidates(S) because 

of extreme shortcuts, making the process of traversing and scoring all 

candidate solutions extremely difficult.

Our goal now is to find the highest-scoring solution that can be verified, i.e., 

solving the COP problem COP(S, S, VKB, Score). In the following, we explore 

how to solve the COP problem with minimal cost. 
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The theoretical analysis of unsupervised learning

can be divided into two parts:

1. The first part is whether the system has the 

ability to group samples belonging to the same 

category together.

2. The second part is whether the system can establish 

a correspondence between the categories identified by 

the learner and the labels of the symbols.

Theoretical Study and Experiments
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