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While large language models and multimodal foundation models demonstrate remarkable
capabilities, their size poses significant deployment challenges. We introduce Temporally Adaptive
Interpolated Distillation (TAID), a novel inter-model adaptation technique that dynamically
bridges teacher and student models through time-dependent intermediate distributions. TAID
gradually transitions from the student's initial distribution to the teacher's distribution, effectively
addressing capacity gap and balancing mode-averaging/collapse issues. Our experiments
demonstrate TAID's superior performance in developing both language and multimodal models,
showcased through our state-of-the-art TAID-LLM-1.5B and TAID-VLM-2B, advancing efficient
AT deployment.
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Figure 1: Comparison of standard KD and TAID. (Left) Standard KD methods typically employ
direct optimization towards a fixed teacher distribution. (Right) TAID creates a dynamic bridge
through adaptive, time-dependent intermediate teacher distributions (green dashed lines), enabling
gradual optimization of the student. This approach facilitates a flexible transition from the student’s
initial distribution towards the teacher’s distribution over time, effectively addressing the capacity
gap and balancing knowledge transfer across varying model sizes.
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Definition 3.1 (TAID Interpolated Distribution). For any input sequence y<* € Y*~' and any
output token y, € Y, the TAID interpolated distribution p, is defined as:

Plialy ") o= softmax ({1 =€) - ogity, (3 ") +t - Togit, (=) 0

where t € [0,1] is a time-dependent interpolation p
of the student logits (i.e., treated as a constant without being backpropagated), and logit,, represents
the teacher logits.
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Table 1: Evaluating distillation methods for LLM instruction tuning. The MT-Bench scores after
training are listed, where higher scores indicate better conversational performance. For each of the
three teacher-student pairs, different distillation algorithms, including the proposed TAID method,
are compared. The highest score in each column is highlighted in bold.

Teacher Phi-3-mini (3.8B) Llama-2 (6.7B)  StableLM Zephyr (2.88)

Method Student TinyLlama (1.1B)  TinyLlama (1.1B) Pythia (0.4B)
SFT 2.00 394 257
KL (Hinton et al., 2015) 271 3.99 274
RKL (Wen et al., 2023; Gu et al., 2024) 348 392 253
TVD (Wen etal., 2023) 327 3.64 257
Adaptive KL (Wu et al, 2024) 327 377 264
GKD (Agarwal et al., 2024) 224 3.82 2.59
DistiLLM (Ko et al., 2024) 323 3.97 297
CTKD (Li el al., 2023b) 1.78 2.84 1.39
DKD (Zhao et al., 2022) 2,70 4.14 2.90
(Ours) TAID w/o adaptive update 344 4.18 288
(Ours) TAID 4.05 4.27 3.05
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