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€ Abbreviations: In-Distribution -> ID; Out-of-Distribution -> OOD; Mahalanobis Distance -> MaDis

TV Score: Trajectory-based OOD Detection Method

Inapplicability of Static Embedding Method in Mathematical Reasoning

Static Embedding Method (Traditional):
MaDis between the new sample embedding and ID embedding

Why Static Embedding Method Inapplicable:

® Input space exhibits vague clustering features across domains.

distribution in static input or output space. , , N ,
P p P ® OQutput space of mathematical reasoning exhibits high-density

characteristics with significant overlap between different domains

Input &——— Output

->| “Pattern Collapse”

> Expression-level: Output is symbolic/scalar (1,2,x,y...) ->
compress the search space.

> Token-level: Sequence tokenization used in GLMs allows for

substantial token sharing among mathematically distinct

re s
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Input: Supporters say the tunnels would benefit the environment and offer Californians a more secure water supply. ’

expressions

(2822 -> [*2/, ‘8, 2°, °27], 8122/8 -> [‘8, ‘1’, *2’, 2, °/°, ‘8], ...)

I The product of the proper positive integer factors of n can be writtenasn™ ¢ , where x is the number of positive divisors n
is a positive integer, and the greatest common factor of the three integers a, b, and c is 1. Whatis a + b + ¢?

Input: The White House Coronavirus Task Force was established on January 29.
Output: & F & KA & T4 402 M 2 T20204-1 A 29 B 69 4 f2 *f % E COVID-195% H 69 T4 4

(a) Mathematical Reasoning (b) Text Generation (Translation)

Why Dynamic Embedding Trajectory Applicable?

» What is the Embedding Trajectory? y; is the sentence embedding at layer [, the embedding trajectory is formed as a progressive
« First, we fit all ID embeddings at each layer [ to a Gaussian distribution chain of these embeddings: yo = y1 = =+ = ¥y, = - = y|
G =N,z .
Mathematical Reasoning Text Generation (e.g. Translation)
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Change curves of embedding differences between neighboring hidden layers under ID and OOD data (Llama-2-7B)
Experiments
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