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What is LLMs? w3
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« Large language models are a type of Al model that handles text data and are trained on
an extensive amount of text data.

These models can perform various language-related tasks such as text generation,
comprehension, translation, summarization, and question answering.

« Large language models are characterized by their "large-scale" nature in terms of size
and the volume of training data.
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Figure 1: The Transformer - model architecture. .
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Applications of LLMs
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Recognition

Sentiment Analysis

Entity Recognition

Text Classification

Question Answering (QA)

~

Translation

Generation

Summarization

Text Generation

Text Completion

Creative Content
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Advanced LLMs Techniques
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MetaGPT Agents Collaboration with Developing SOP

Product Manager

RAG (Retrieval-Augmented Generation)
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Human interaction
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Points to consider when using large language models

 LLMs always accurate?
LLMs generate text probabilistically, which means they may produce both factual and incorrect information. This
phenomenon is known as hallucination.

* LLMs do not self-learn
Large language models do not become smarter simply by being used more.
LLMs like traditional machine learning models, have separate processes for training and inference.

* LLMs and Copyright

Discussions about copyright issues in handling LLMs are currently ongoing. Various perspectives are being explored
regarding the use of copyrighted works as datasets for constructing LLMs and whether the generated results infringe
on copyright.

© 2024 TIS Inc. [ ]
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Case Overview

« Streamlining the Creation of Clinical Trial Documents
— Aim to improve the efficiency of creating documents used in clinical trials.
— Documents are created based on information from past trials and reference materials.
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Preparation

« Dataset for Implementation and Evaluation

— Past Exam Information
» Development Phase
e Domain

— Related Documents
* Protocol Template
* Investigator’s Brochure (IB)
* Proposal Document

— References

* Research Paper
+ Guidelines

© 2024 TIS Inc. [ ]
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Implementation

Types of Generation Approaches

Approach Example (ex. primary endpoints)

def primary endpoints(target_desease):
if target_desease="Solid Tumor”:
Rule-based Approach Objective Response Rate
elseif target_desease="Schizophrenia”:
PANSS

(Training Data]
No.1 Background:”Solid Tumor is ~”, “Objective Response Rate”
No.2 Background:”Schizophrenia is ~”, “PANSS”

Machine Learning Approach

efficacy_assessments=trained_model({Background:” Vascular endothelial growth
factor (VEGF) isa "})

(Reference Document]

- New response evaluation criteria in solid tumours:Revised RECIST guideline
LLMs ApproaCh efficacy_assessments=LLMModel({prompt:“What are the primary endpoints for
solid tumors?”})

© 2024 TIS Inc. [ ]
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Implementation

Types of Execution Approaches
Two execution methods were prepared based on the characteristics of the chapter to be generated.

Batch Execution Interactive Execution

Clinical Clinical
Documents — Documents —
Generator — Generator —

© 2024 TIS Inc. ] 10



Implementation
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» Interactive Execution : Multi-Agent
Interactively generate text using multi-agent systems and user feedback.

— Planner: Generates the initial outline

— Researcher: Conducts research based on the initial outline (RAG)
— Editor: Edits the outline based on the research results

— Reviewer: Reviews the outline through human evaluation

— Revisor: Revises the outline based on the review feedback

—  Writer: Writes the main text
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Quantitative Evaluation

Quantitative evaluation is effective for recursively evaluating created texts. However, as there are no absolute metrics for
text evaluation, it is recommended to use quantitative evaluation as one of the evaluation criteria.

Statistical Scorers Model-Based Scorers

- QAG Score - GEval
- GPTScore - Prometheus

- SelfCheckGPT

- BERTScore
- MoverScore

- Levenshtein Distance

(@ word-based () Embedding Models () Large Language Models

(O) character-based () other NLP models

https://www.confident-ai.com/blog/lim-evaluation-metrics-everything-you-need-for-lim-evaluation pgg 12

© 2024 TIS Inc.


https://www.confident-ai.com/blog/llm-evaluation-metrics-everything-you-need-for-llm-evaluation

& TS

TIS INTEC Group

Quantitative Evaluation

BLEU Score

The BLEU score is a commonly used metric for evaluating machine translation models in natural language processing.
Since it can be calculated automatically, it is applicable to large datasets. However, it may fail to fully capture meaning and
fluency, as matching words and phrases alone may not adequately evaluate the quality of the text.

Interpretation

As a rough guideline, the following interpretation of BLEU scores (expressed as percentages rather
than decimals) might be helpful.

BLEU Score Interpretation

<10 Almost useless

10-19 Hard to get the gist

20-29 The gist is clear, but has significant grammatical errors
30-40 Understandable to good translations

40-50 High quality translations

50-60 Very high quality, adequate, and fluent translations

> 60 Quality often better than human

The following color gradient can be used as a general scale interpretation of the BLEU score:

0 10 20 30 40 50 60 70 >80

© 2024 TIS Inc. https://cloud.google.com/translate/docs/advanced/automl-evaluate i 13
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Qualitative Evaluation

& TS

TIS INTEC Group

Quantitatively evaluating the quality of text generated by LLMs is challenging, so human evaluation is often conducted.
Human evaluators assess aspects such as the quality, fluency, relevance, and creativity of the generated text.

© 2024 TIS Inc.

The diversity of quantitative evaluation studies
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Fig. 1. Structure of this paper.
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Qualitative Evaluation
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For this task, as a significant portion involves writing based on references and past exam information, qualitative
evaluation was conducted by referring to evaluation methods for summarization tasks. The evaluation was carried out

using established criteria for accuracy and fluency.

Accuracy

Addition Unnecessary and irrelevant snippets
from the source are included in the summary.

Omission Key point is missing from the output.

Inaccuracy Intrinsic Terms or concepts from
the source are misrepresented and thus unfaithful.

Inaccuracy Extrinsic The summary has content

not presented in the source and factually incorrect.

Positive-Negative Aspect The output summary
represents positive statements whereas the source
segment is negative, and vice versa.

© 2024 TIS Inc.

Fluency

Duplication A word or longer portion of the text
is repeated unnecessarily.

Word Form Problems in the form of a word, in-
cluding agreement, POS, tense-mood-aspect, etc.

Word Order Problems in the order of syntactic
constituents of a sentence.

https://aclanthology.org/2020.emnlp-main.33

m 15


https://aclanthology.org/2020.emnlp-main.33/

Output Example
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Background Section
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Results

» In five months, 46% (70/151 subsections) of the protocol document implementation has

been completed.
— The PoC period is included.
— Each chapter has been adapted to implement rule-based, machine learning, and LLM approaches accordingly.

« It has been confirmed that the effort required for document generation has been
reduced by 50% compared to when performed manually.

« Challenges remain in the full automation of all chapters of the protocol.
— There are still areas highlighted in qualitative evaluations that require attention.
— There are still chapters that have not been implemented.

© 2024 TIS Inc. m1l7
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Future work

« Generated text is never perfect

— It was found that while generated text can be brought closer to the correct answer, achieving perfection is
difficult. Increasing the number of chapters that can accommodate generation logic also incurs additional costs.

— Implementation improvements can enable the acquisition of missing information for generation. However,
subtle nuances and expressions that may be evaluated differently depending on the person are continuously
subject to detailed critiques.

— Balancing the trade-off between cost and quality is not straightforward.

« Change the Utilization Method

— Documents previously created by humans have been used as reference data to generate texts closer to the
correct answers. An alternative approach could involve establishing a workflow where the generated document
Is utilized as a draft, with humans refining and editing it as necessary.

© 2024 TIS Inc. m 18
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Summary

« Developed a system for creating protocol documents using LLM.
« Conducted the construction and evaluation process for the LLM application.
« The generated results demonstrated a quality suitable for use in production operations.

« Expanding quality and scope involves cost challenges. There is room to explore usage
methods, including technical solutions or improvements to business workflows.

© 2024 TIS Inc. m 19
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