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Motivation

▪ Our work is motivated by the following fundamental questions:

▪ For the first question, we draw inspiration from “Scaling Law.”

▪ More training data generally leads to better model weights.

▪ However, obtaining additional training data is challenging.

Motivation



Hypothesis
• Our Hypothesis

Weights trained as if on more training data can be predicted by 
reversing the forgetting trajectory.

Hypothesis



Observation

• Visualizing the Forgetting Trajectory as a 
Loss Landscape
• Dataset: CIFAR10

• Method:
1) Base trajectory collection

Fine-tune the model on progressively downsampled datasets.

2) Neighborhood exploration
Perform exhaustive fine-tuning with random noise injection.

3) Trajectory visualization
Project the collected weight trajectories onto a PCA space.

• The forgetting trajectory exhibits a 
pattern in the weight space.

Observation



Knowledge-Overflowed Weight Prediction

• We establish three steps: 

1) Pretraining on the full dataset

2) Progressive fine-tuning on sequential subsets (intentional forgetting)

3) Predicting weights trained as if on more data by reversing the forgetting trajectory and extrapolation

Knowledge-Overflowed Weight Prediction



KNOW Nocaster (KNOWN)

▪ We meta-train a dedicated hypernetwork, called KNOWN.

1) Trajectory Collection: Collect weight trajectories across diverse settings(e.g., architectures, datasets, and training recipes)

2) KNOWN Meta-Training: Train KNOWN as a lightweight meta-learned predictor

3) After meta-training, KNOWN requires no additional data collection or meta-learning.

KNOW Nowcaster (KNOWN)



Experiments

• KNOW prediction is effective across diverse settings.
• Weight-space prediction methods (e.g., curve fitting and task arithmetic) can 

improve performance.

• Our meta-learned KNOWN provides the largest performance gain.

<CIFAR100→CIFAR10> <ImageNet→CityScapes>

<ImageNet→CIFAR100/TinyImageNet/Cars196/CUB/Flowers>

Experiments



Ablation

• KNOWN progresses slowly in the early 
phase due to prediction error, but 
reaches higher final performance.

• Longer history improves convergence.
• However, longer history requires more 

training data.

• KNOWN achieves a good balance 
between data efficiency and training 
efficiency.

Ablation



• We introduce KNOW prediction, which predicts weights trained as if on more data by

reversing forgetting trajectories. 

• We observe that progressive forgetting exhibits a pattern in weight space. 

• We propose KNOWN, a lightweight hypernetwork for efficient weight prediction across

diverse settings. 

• Our findings show that forgetting dynamics can serve as a useful signal for data- and 

training-efficient model improvement. 

Summary
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