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Instruction Tuning for Mathematical Reasoning

(1) GSM8K & MATH (2) Augmentations

The most popular datasets, each 
only having 7.5K training data.

- Augment questions: increased complexity

- Augment answers: diverse reasoning paths

Luo, Haipeng, et al.(2023) Yu, Longhui, et al. (2023)

https://arxiv.org/abs/2308.09583
https://arxiv.org/pdf/2309.12284
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MathScale: towards Scaling Instruction Tuning for Math
Mathematical Learning Process: 
(Tall, David. 2013)

(1) Concept Compression (2) Connection Forging

https://books.google.com.sg/books?hl=en&lr=&id=I6q4V-QDTPMC&oi=fnd&pg=PR11&dq=How+humans+learn+to+think+mathematically:+Exploring+the+three+worlds+of+mathematics&ots=r4XOQO2J7U&sig=RnG1zkDoqsbMhvxmSxlyi2NT8IA&redir_esc=y


MathScale: Concept Extraction
(1) Concept Extraction Prompt

(2) Examples of Extracted Topics

(3) Examples of Extracted Knowledge Points



MathScale: Concept Graph Construction



MathScale: Mathematical Reasoning Data Generation
(1) Data Generation Prompt (2) An Example of Generated Data

(3) What about validation of the generated data? 
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MathScale: Main Results

MathScale: we prompt gpt-3.5-
turbo-0613 for the whole pipeline of 
MathScale, resulting in 2M training 
data points (MathScaleQA). We 
wrap questions in alpaca template 
as prompt, and treat answers as 
completion. We then finetune open-
souce LLMs on it.

Evaluation: we introduce 
MWPBench (Math Word Problem 
Bench) including 9 datasets across 
K12, college and competition math.

https://github.com/microsoft/unilm/tree/master/mathscale/MWPBench
https://github.com/microsoft/unilm/tree/master/mathscale/MWPBench


MathScale: More Comparisions



Scaling Property of MathScale



MathScale: More Ablations

(1) Ablations of MathScale Pipeline
(2) Performances on a Fresh Math Dataset



Thanks.
Twitter: @zhengyang_42

Github: https://github.com/microsoft/unilm/tree/master/mathscale

https://github.com/microsoft/unilm/tree/master/mathscale

