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https://docs.google.com/forms/d/e/1FAIpQLScNbF-M_Vt8wciZ-h5_K6njLPvLIrH149Hw6oWmgqiE0z2QTQ/viewform

Introduction to Datasets

e General scholastic ability test social studies (GSAT, Z8l): 1434 (#questions)

e Social studies question bank with answer explanation
o Geography: 322 / History: 9058 / Civics: 2053 (#questions)
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Introduction to Our Approaches

e BERT-based Model
o Multiple choice

o Vision fo—
ploD
N & .
. N 2
e Taiwan LLM ' :

o Prompt engineering
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e Pre-trained model
O chinese-base-bert|[CKIP Lab. 2020]
O chinese-roberta-wwm—-ext[Cui eial. 2021]
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https://huggingface.co/ckiplab/bert-base-chinese
https://huggingface.co/hfl/chinese-roberta-wwm-ext

Architecture (ll): Vision BERT for Multiple Choice -,

e Utilize pre-trained CLIP [radford. ei al.. 2021] for zero-shot transformation
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https://arxiv.org/abs/2103.00020

Architecture (lll): Taiwan LLM Instruction Tuning ﬁ

e Pre-trained model: Taiwan-LIM-7B-v2.0.1-chat [Lin etal. 2023]
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https://arxiv.org/abs/2311.17487

min [ W - Q- AB"|, -~ LORA i

o | [ |

Algorithm 1 LoftQ i | i
input Pre-trained weight W, target rank r, N-bit quantization function gy(-), alternating step T i ( I ) i
1: Initialize Ag < 0,By < 0 ! N !
2: fort=1to T do i (“)WB i
3:  Obtain quantized weight Q; < qn(W —A;_1B/;) i ::: r i
4:  Obtain low-rank approximation A;, By <~ SVD(W — Q;) by (9) i ﬂ w i
5: end for i (“) W, i
output Qr,Ar,Br i | i
: l l :




Architecture (IV): Taiwan LLM Multiple Choice ﬁ

Output: 0 (A), 1 (B), 2 (C), 3 (D)
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New Optimizer: Lion

e Symbolic discovery of optimization algorithms [Chen. et al., 2023]
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https://arxiv.org/abs/2302.06675
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BERT for Multiple Choice
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Multiple Choice with Image Results

e Testing dataset: 108-112 GSAT

Training data Model Accuracy

83-107 GSAT BERT 0.3351

83-107 GSAT Vision-BERT 0.3514
83-107 GSAT + Question bank BERT 0.3892
83-107 GSAT + Question bank Vision-BERT 0.4162
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Taiwan LLM Tuning
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Prompt Engineering Results

GSAT Performace with Prompt Engineering

\

Take a deep breath 0.3254

I will tip $200

I have no fingers

This is very important
to my career

Think step by step

If you fail 100
grandmothers will die

Original

Do it right and I'll give 0.2778
you a nice doggy treat

0.27 0.28 0.29 0.30 0.31 0.32 0.33 19
Accuracy (%)



GSAT Results

e 83-109 GSAT for training and 110-112 GSAT for testing

GSAT Performace

ChatGPT 3.5

Taiwan LLM
Instruction Tuning

Chinese BERT |
Multiple Choice

Taiwan LLM 0.3254
MUItlple Choice - .

Chinese RoBERTa |
Multiple Choice

Taiwan LLM
Zero-Shot

0.3027

0.2936

0.30 0.35 0.40 0.45 0.50

Accuracy (%)

0.55
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History Results

e History question bank for training and 110-112 GSAT for testing

GSTA History Performace

Taiwan LLM
Multiple Choice

Taiwan LLM Instruction Tuning
w/ answer explanation

Taiwan LLM Instruction Tuning
w/o answer explanation

ChatGPT 3.5

Chinese RoBERTa
Multiple Choice

0.30 0.35 0.40 0.45 0.50 0.55 21
Accuracy (%)




Civics Results

e Civics question bank for training and 110-112 GSAT for testing

GSTA Civics Performace

ChatGPT 3.5

Taiwan LLM Instruction Tuning
w/ answer explanation

Taiwan LLM
Multiple Choice

0.30 0.35 0.40 0.45 0.50 0.55 22
Accuracy (%)




Case Study
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Case Study
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Conclusion

e Create an academic dataset for Al applications in education.

e \We surveyed several LLM tuning methods to achieve competitive
performance comparing with ChatGPT.

e We took the first step to integrate visual data with our model's input, enabling
it to answer questions not only based on language data but also on visual
information.
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Future Work

e Search for more potential methods for lightweight fine-tuning (e.g., QLora) to
address computational resource limitations.

e Investigate more appropriate approaches to integrate image-related data,
such as figures and tables, into the model input in order to improve overall
accuracy since questions often consist figures or tables.

e Explore methods like reinforcement learning from human feedback (RLHF) to
enhance the quality of the provided detailed explanations.

e Collaborate with Junyi (¥3—) Academy. "

N8 D—HBY¥E

Y Junyi Academy
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