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Neural Architecture
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The parameter proportions of model's main body and
tokenizer. (a) The large tokenizer inherited from large
multilingual models(Wang et al., 2023) (b) Compact
tokenizer by removing low-frequency vocabularies
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Performance varies w.r.t. model’s width, depth and expansion rate. The experiments are conducted on a
streamlined dataset comprising 5B tokens. The accuracy is averaged among ARC Easy, HellaSwag and C3.
Spearman coefficient is used to measure the correlation between performance and model’s configure.



Parameter Initialization

3.6
Base

_ 1
— 'II_'zylor Training loss with different pruning strategies. “Base” denotes

Learned training from scratch without inheritance. Inheriting the model
parameters with pruning yields a lower loss.
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Comparison between different parameter inheritance strategies. “Base” denotes training
without inheritance.

Inheritance Strategy | ARC-E  HellaSwag ~ C3 | Avg.
Base 36.68 40.34 49.15 | 42.06
L1 (Ma et al., 2023) 39.51 47.70 50.96 | 46.06
L2 (Ma et al., 2023) 41.98 48.33 50.68 | 47.00
Taylor (Ma et al., 2023) 43.21 48.43 52.05 | 47.90
Learned (Xia et al., 2023; Tang et al., 2020) | 40.74 51.77 51.73 | 48.08




Model Optimization
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Loss value varies w.r.t. data on different
iterations using a pretrained PanGu-m-
1B model. The loss is averaged among
batches in each part.

Accuracies of PanGu-m-1B and PanGu-mt-1B Pro
on HellaSwag during training.



Performance

Comparison with SOTA open-source tiny language models. The best model is listed in bold and
second-best is listed in underlined.

Examination Knowledge Reasoning Understanding
Models C-Eval CMMLU MMLU AGI-Eval  BoolQ  AX-b PIQA EPRSTMT XSum 3  Average
MobileLLaMA-1.4B 2393  25.10 25.05 18.53 58.75 4520 71.27 46.25 18.19 3742  36.97
Sheared-LLaMA-1.3B 2428  25.10 25.77 18.01 62.39 43.57 7291 46.25 1644 3545  37.02
TinyLLaMA-1.1B 2785  24.64 25.75 18.54 56.06 4547  70.62 46.25 20.15 3671  37.20
MobileLLaMA-2.7B 2353 25.55 26.63 18.43 54.74 55.80  72.85 46.25 1696 36.11  37.69
Chinese-LLaMA2-1.3B 2870  24.78 24.55 19.40 56.79 4746 5691 72.50 890 43.12 383l
RWKV-5-1.5B 2592  25.14 25.66 19.01 62.29 5405 7122 46.25 20.67 49.15  39.94
Phi-1.3B 2778 2585 44.32 23.42 73.52 4420  76.99 50.00 1490 3896  41.99
PanGu-7-1B 36.85  35.90 35.96 30.77 58.44 4348 61.92 55.62 15.92 4921  42.4]
Open-LLaMA-3B 2750  25.42 27.09 20.68 60.58 5272 77.09 82.50 19.75 4323  43.66
Phi2-2.7B 3186 32.18 58.49 28.51 77.40 43.57 78.89 46.25 13.66  40.11  45.09
PanGu-7-1B Pro (Ours)  46.50  46.56 50.38 41.58 63.43 53.99 64.96 74.38 18.40 52.66  51.28
Qwen-1.8B 53.60  52.12 46.43 35.83 64.31 57.79 73.83 88.12 2003 5830  55.04

PanGu-7-1.5B Pro (Ours)  52.39 48.51 62.54 44.89 70.61 67.93 79.55 86.12 24.61 69.24 60.64
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