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Outline
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• Last week’s summary (10 min)


• What the Method section is for (10 min)


• Problem Formulation in 3 steps (30 min)


• Your Turn (35 min, including break) 

• Model Architecture in 2 steps (25 min)


• Your Turn (40 min)



Last week’s summary

• Don’t forget the important modules / steps in your figure.


• If your color boxes already provide clear information, you don’t have to focus 
on the colors themselves.


• Even though you find paper’s captions quite short, you should try to make your 
caption more detailed (longer) since we are practicing English writing. Once 
you know how to write longer, you definitely know how to make them shorter.
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For the second item in the previous slide
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Jin, Qiao, et al. "Medcpt: Contrastive pre-trained transformers with large-
scale pubmed search logs for zero-shot biomedical information retrieval." 
Bioinformatics 39.11 (2023): btad651.

Liu, Ziyi, et al. "Self-contradictory reasoning 
evaluation and detection." Findings of EMNLP 2024.



Today’s Learning Objectives

• By the end of class, we hope you can:


1. State your task in one plain sentence, then in symbols.


2. Introduce every symbol with its meaning and its size.


3. Say exactly what the model sees at training time and at test time.


4. Turn your Figure 1 into the outline of the Architecture subsection.


5. Typeset vectors, matrices, sets, and function names correctly.
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What the Method section is for
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• A reader should be able to rebuild (or reproduce) your method from this 
section alone.


• Not "understand roughly what you did". Rebuild.


• That is a high bar, and it is why the Method section is long.


• It is also why we split it over two weeks.



Don’t be afraid !!

8

• As we mentioned earlier, Datasets is a 

subsection in Methods.


• Writing content in Methods is just like 
writing the ingredient part of a recipe.


• ➡ Imagine you are writing something to 

help others cook (reproduce) a bowl of beef 
noodles (your method)

❌ some beef

✅ 800g beef shank (two pieces) 


❌ We use most of the qualified questionnaire 
responses.

✅ We collected 412 responses and excluded 37 that 
were incomplete, leaving 375 for the analysis.
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We will have two subsections today.
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Problem Formulation Model Architecture



Problem Formulation



Similar Names of Problem Formulation
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Problem Formulation Background Task Introduction (Empty Subsection Title)

Problem Statement Preliminaries Task Definition Overview

Problem Setup Formal Definition

In AI/CS papers, this subsection is usually the first section with 
many math symbols.



Example 1 for Problem Formulation (1/2)
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Kim, Yoon, and Alexander M. Rush. "Sequence-level 
knowledge distillation." EMNLP 2016.
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• Tell readers what the target task in 
your paper is
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Example 1 for Problem Formulation (2/2)
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Kim, Yoon, and Alexander M. Rush. "Sequence-level 
knowledge distillation." EMNLP 2016.The section is called background …



Example 1 for Problem Formulation (2/2)
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⬅ What the model is trained with



Example 1 for Problem Formulation (2/2)
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Kim, Yoon, and Alexander M. Rush. "Sequence-level 
knowledge distillation." EMNLP 2016.The section is called background …

⬅ What the model is trained with

⬅ Naming convention (later the authors will 

write something like this) 



Example 2 for Problem Formulation
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(Empty tile case) Lewis, Patrick, et al. "Retrieval-augmented generation 
for knowledge-intensive nlp tasks." NeurIPS 2020.



Example 2 for Problem Formulation
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(Empty tile case) Lewis, Patrick, et al. "Retrieval-augmented generation 
for knowledge-intensive nlp tasks." NeurIPS 2020.



A small tip to save space

✅ A retriever  with parameters  …


⚠ We use  with  …, where  is a retriever, and  is the number of 

parameters.


pη(z |x) η

pη(z |x) η pη(z |x) η
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How to write a Problem Formulation section?
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Math Notations

Task Definition

✅ Each sequence is tokenized in to a list of tokens , 

where  is the input sequence length.

x = {x0, x1, …, xn−1}

n

✅ Our goal is to learn mapping functions between two domains  and , given 

training examples  and .

X Y

{xi}N
i=1 {yj}M

j=1



How to write a Problem Formulation section?
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Constraints

✅ This study used a model-evaluation design, corresponding to the “LLM 

evaluation” research-design category in TRIPOD-LLM (Transparent Reporting 
of a Multivariable Prediction Model for Individual Prognosis or Diagnosis–Large 
Language Models) [16] (Checklist 1).

Conway A, Hada A, Schluter J, Xu H(, Lowden D, Miller T, Donald K, 
Teodorczuk A AI-Based Structured Information Extraction From Synthetic 
Nursing Handover Transcripts: Comparative Evaluation of Large Language 
Models. JMIR Nursing 2026;9:e106133 doi: 10.2196/106133



How to write a Problem Formulation section?

17

Constraints

✅ This study used a model-evaluation design, corresponding to the “LLM 

evaluation” research-design category in TRIPOD-LLM (Transparent Reporting 
of a Multivariable Prediction Model for Individual Prognosis or Diagnosis–Large 
Language Models) [16] (Checklist 1).

Conway A, Hada A, Schluter J, Xu H(, Lowden D, Miller T, Donald K, 
Teodorczuk A AI-Based Structured Information Extraction From Synthetic 
Nursing Handover Transcripts: Comparative Evaluation of Large Language 
Models. JMIR Nursing 2026;9:e106133 doi: 10.2196/106133

💡 Central guide: Formally define the inputs, expected outputs, and research 
boundaries of your task.



How to write a Problem Formulation section?
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Learning Objective
See, Abigail, Peter J. Liu, and Christopher D. Manning. "Get to the point: 
Summarization with pointer-generator networks." ACL 2017.



How to write a Problem Formulation section?
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Learning Objective
See, Abigail, Peter J. Liu, and Christopher D. Manning. "Get to the point: 
Summarization with pointer-generator networks." ACL 2017.

💡 Optional: Include a high-level objective if it helps define the task goal. If your 
Loss Function depends on model internals, defer it to the Method section.



Sentence Bank - Problem Formulation

• We study the task of X: given A, the goal is to produce B.


• Formally, let A denote … and B denote …


• We denote the training set by .


• At inference the model observes only A.


• “Throughout the paper, bold lowercase letters denote vectors and bold 
uppercase letters denote matrices.” ⬅ One line only throughout the paper.


• We use  to index reports and  to index tokens.

𝒟 = (xi, yi)
N
i=1

i t
19



Your Turn



Model Architecture



The overview figure is your outline.

• Your Figure 1 already contains the structure of this subsection.


• one box in the figure → one paragraph


• the order of the arrows → the order of the paragraphs


• the name in the box → the name in the paragraph heading


• If the figure and the subsection disagree about the order, one of them is 
wrong. This is why we drew the figure first.

22



The two steps of a Model Architecture section

1⃣ Announce — name the components, and point at the figure.


2⃣ One paragraph per component — what goes in, what happens, what 
comes out.


📌 Mark what is standard — cite it and move on, so the reader knows where to 
look.


⚠ Target length: as long as it needs to be. This is the longest subsection in your 
paper.

23



Step 1: announce and point at the figure
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"As shown in Figure~\ref{fig:overview}, \method has 

three components: a report encoder, a cluster-based 

scorer, and a ranking head. We describe each in turn."

Three things this sentence does:


•tells the reader how many parts there are, so they can keep count


•gives the order you will use


•ties the text to the figure with a real \ref



Step 2: One paragraph per component
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For example, if my method has 

three components:


(1) Segment Model

(2) Classifier

(3) Proposed Framework



Step 2: One paragraph per component
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For example, if my method has 

two sub-components:


(1) Prompt Design 
(2) RAG



Step 2:  Input shape and output shape

Input OutputInternal computation

💡 For AI/CS papers, writing shape information 
will help readers understand your method 
more clearly .

27



📌 Mark what is standard

"We use a standard Transformer encoder \citep{vaswani2017}; we describe only 
the parts we change."


This does three things at once:


• Saves space — you do not re-explain attention in 2026.


• Directs attention — the reader now knows where your contribution is.


• Is honest — it says clearly what you did not invent.


Same rule as the figure last week: detail belongs where your idea is.
28



What does not belong to this subsection

Save all of this for Week 6:


• loss functions, and how they are combined


• the training algorithm or any pseudocode


• optimiser, learning rate, batch size, number of epochs


• hardware, training time, random seeds


Today: what the model is. Next week: how it is trained.
29



Sentence Bank
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(Example) Category Example

Module-passing

The [Component A, e.g., text encoder] processes the input raw representation X 
and maps it into a high-dimensional feature vector h [with dimension].

The intermediate representations generated by [Module A] are concatenated with 
[Feature B] before being fed into [Module C].

Mechanics / Operations

The variable X is operationalized as the time interval between [Event A] and [Event 
B], measured in [seconds / days].

Intervention fidelity was operationalized by evaluating adherence to [Standard 
Protocol] using a structured checklist.

Loss Function
The overall optimization objective combines the primary loss $\mathcal{L}
_{\text{task}}$ and a regularization term $\mathcal{L}_{\text{reg}}$:


Decision Rule

A decision rule is applied such that if [Condition A] holds, the system executes 
[Action 1]; otherwise, it falls back to [Action 2].

Patients were categorized into the high-risk intervention group if they met at least 
two of the following criteria: [Criterion A], [Criterion B], or [Criterion C].



Common mistakes in the Method section

• Describing your code instead of your method (class names, file names, library 
calls)


• A wall of text with no bold component names


• Explaining a standard well-known model (e.g., Transformer) for half a page


• Components in a different order from the figure


• No output shapes (in AI/CS papers)

31



Your Turn



Zotero



NEXT WEEK ATTENTION!!

• We will have “Algorithms, Loss Functions, and Training Details” next week.


• Please bring your Methods materials to class!


• Two weeks for the method section.


• We will have more time for revisions next week.

34



Thank you for your participation 📚


