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1 Introduction 

1.1 Project summary 

This configuration manual explains how to set up, run and fully reproduce the experiments 

for the project “A Comparative Study on the Impact of Input Length on Transformer Model 

Performance in Misinformation Classification”. It is a step-by-step guide focused on 

environment setup, datasets, code execution, model training, evaluation and troubleshooting 

to replicate results on Kaggle with the same configuration. 

 

The system evaluates how input text length - Short, Medium, Long and Hybrid impacts both 

classification effectiveness (Accuracy, Precision, Recall, F1, ROC-AUC) and computational 

efficiency (training time, inference latency, memory, throughput) across multiple transformer 

models such as BERT, RoBERTa, Longformer, BigBird and LLaMA 2. (Devlin et al., 2019; 

Liu et al., 2019; Beltagy et al., 2020; Zaheer et al., 2020; Touvron et al., 2023) 

 

Core datasets include US Elections 2024, WELFake, LIAR and FNC-1 (US Elections 2024 

Fake News Dataset, n.d.; WELFake, n.d.; Wang, 2017) and the full pipeline covers 

preprocessing, tokenization, length binning, model-aware training per bin, evaluation with 

visualizations and paired t-tests / Wilcoxon for statistical validation. 

 

2 System Requirements 

2.1 Recommended Runtime 

Environment 

This project is designed and tested primarily on 

Kaggle Notebooks (Kaggle, n.d.). 

• Runtime type: GPU 

• GPU type: Two NVIDIA T4 GPUs 

(Kaggle’s “GPU T4 × 2” setting) (NVIDIA, 

n.d.) 

• CPU: 4 vCPUs 

• RAM: 16 GB 

• Disk space: Minimum 20 GB free (datasets + 

model checkpoints + intermediate cache 

files). 
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2.2 Software & Dependencies 

• Python environment: Python 3.10 (Kaggle default) 

• Core dependencies are specified in requirements.txt and must be installed before 

running the notebooks. 

• Here’s the exact list used in the project: 

 

transformers==4.38.2 

datasets==2.18.0 

evaluate==0.4.1 

scikit-learn==1.4.0 

numpy==1.26.3 

pandas==2.2.0 

matplotlib==3.8.2 

seaborn==0.13.2 

torch==2.2.1 

sentencepiece==0.1.99 

bitsandbytes==0.42.0 

accelerate==0.27.2 

peft==0.10.0 

2.3 Dataset Storage Requirements 

The datasets together occupy approximately 5–6 GB when uncompressed. 

• Stored in “/kaggle/input/” automatically when using Kaggle datasets. 

• Local replication: store datasets under a data/ folder, maintaining the exact subfolder 

structure given in Section 3. 

2.4 Internet Access Requirement 

Kaggle’s “Internet” option must be enabled in Notebook Settings for: 

• Downloading models from Hugging Face (transformers auto-download) (Hugging 

Face, n.d.). 

• Fetching missing tokenizer files (Hugging Face, n.d.). 

• Installing any additional packages not preinstalled in Kaggle (Kaggle, n.d.). 

2.5 Model Hardware Requirements 
 

Model Minimum VRAM (per 

GPU) 

Observations 

BERT/ RoBERTa ~8 GB Runs on single T4 easily. 

Longformer ~12 GB Can run on single T4, faster 

with two. 

BigBird ~14 GB Requires gradient 

accumulation for long bins. 

LLAMA 2 (4-bit) ~12 GB Needs bitsandbytes + peft for 

LoRA fine-tuning. 
 

 

 

 



3 
 

 

3 Installation & Environment Setup 

3.1 Environment Setup on Kaggle 

The project was performed on Kaggle Notebook. Ensure the following Notebook Settings 

before starting: 

• Accelerator: GPU 

• GPU type: T4 × 2 (NVIDIA, n.d.) 

• Internet: ON (Kaggle, n.d.) 

3.2 Cloning Project & Setting Working Directory 

To run on Kaggle with uploaded code (Kaggle, n.d.): 

• Open a new notebook and click on “File”, “Import 

Notebook” and then select the notebook file. 

• To import the datasets, on right panel, under “Input” 

section, click on “Upload”, upload the datasets folder in 

it. 

• Once it is uploaded, start the session and execute it. 

3.3 Installing Dependencies 

On Kaggle, install all required packages using: 

 

!pip install -r requirements.txt 

 

This ensures all libraries like transformers, datasets and 

accelerate (Hugging Face, n.d.), scikit-learn (Scikit-learn 

Developers, n.d.), numpy (NumPy Developers, n.d.), pandas 

(Pandas Development Team, n.d.), seaborn (Seaborn 

Developers, n.d.), torch (PyTorch Developers, n.d.) are available 

in the environment. 

3.4 Dataset Download & Placement 

3.4.1 From Kaggle Datasets 

The datasets are added via Kaggle Dataset Import in Notebook Settings (Kaggle, n.d.). 

1. Click Add Data → Search dataset name → Add to Notebook. 

2. Kaggle will mount it to /kaggle/input/<dataset-name>/. 
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Figure 1: Screenshot of “Add Data” panel in Kaggle 

3.5 Folder Structure 

When setup is complete, your Kaggle working directory should look like this: 

 

/kaggle/working/ 

    ├── Thesis_Code.ipynb 

    ├── requirements.txt 

    ├── data/ 

    │   ├── FNC-1/              

    │   ├── LIAR /               

    │   ├── US Elections 2024/              

    │   ├── WELFake Dataset/  

    ├── models/                   # Saved fine-tuned models 

    ├── outputs/                  # Evaluation results & plots 

 

4 Dataset Preparation 

4.1 Overview 

This section standardizes all datasets to a common schema, cleans text, computes token 

lengths, bins samples into Short / Medium / Long / Hybrid and creates train/val/test 

(70/15/15) splits with label balance. Length thresholds used here match the thesis: Short ≤ 

145, Medium 146–387, Long > 387 and Hybrid is a uniform mix across bins. 

 

Core datasets used are: 

 

• FNC-1 (Riedel et al., 2017) 

• LIAR (Wang, 2017) 

• US Elections 2024 (US Elections 2024 Fake News Dataset, n.d.) 

• WELFake (WELFake, n.d.) 
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4.2 Load datasets 

Paste this in a new cell and run. Adjust paths if you’ve added datasets via Kaggle’s Add Data 

panel. 
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Figure 2: Code cell that loads all datasets. 

4.3 Standardize + concatenate datasets 
 

 
 

Figure 3: Head of the unified dataframe (text, label, source) 
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4.4 Text cleaning (lightweight, model-friendly) 

Match your notebook’s cleaning rules (keep URLs/emojis removal consistent with your 

runs). 

 

 
 

Figure 4: Sample of cleaned text 
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4.5 Assign length bins 

Use your thresholds: Short ≤145, Medium 146–387, Long >387. Hybrid will be created later 

as a uniform mix. 

 

 
Figure 5: Counts per bin and per source 
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4.6 Create a Hybrid set 

Hybrid is a 1:1:1 mixture of short, medium and long 

 

 
 

Figure 6: Hybrid bin count 
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4.7 Balance labels within each bin 

This mirrors your thesis’s emphasis on balanced evaluation. If needed, downsample the 

majority class per bin (Scikit-learn Developers, n.d.). 

 
Figure 7: Value counts after balancing per bin 

4.8 Train/Val/Test split (70/15/15) - stratified by label within each bin 

Splitting per bin preserves distribution for each subsequent model training run (Scikit-learn 

Developers, n.d.). 

 

 
Figure 8: Printout of split sizes per bin & label 
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4.9 Save preprocessed files 

• All the csv files are saved in output folder. 

• These files are to be downloaded one by one before session ends. 

• Once the session ends, the files will be discarded and you will have to execute the 

code again. 

 

5 Code Configuration 

5.1 Project layout 

Your Kaggle notebook is the single-entry point. Keep paths and names consistent so training 

and evaluation cells find everything automatically. 

 

 
 

Figure 9: CSV files and balanced dataset for further processing 

5.2 Tokenizer & truncation strategy 

• Baseline models BERT (Devlin et al., 2019) and RoBERTa (Liu et al., 2019) are 

limited to 512 tokens → use smart truncation or sliding window for “long” bin. 

• Longformer (Beltagy et al., 2020) and BigBird (Zaheer et al., 2020) accept long 

sequences (4k–8k) → set higher max_length. 

• LLaMA 2 context depends on checkpoint (Touvron et al., 2023); for classification, 

keep max_length modest unless quantized/LoRA-tuned. 

 

6 Execution Workflow 

6.1 Data Loading 

• Open the Kaggle notebook containing the project code. 

• Ensure the datasets are available in the Kaggle environment. 

6.2 Preprocessing & Input Length Categorization 

• Text preprocessing removes noise (punctuation, HTML tags, extra spaces). 

• Tokenization is done using Hugging Face tokenizer (AutoTokenizer 

from_pretrained()) matching the selected transformer model. 

• Input text is categorized into length groups: 

o Short: <= 145 

o Medium: 146 - 387 
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o Long: > 387 

o Hybrid: Combination of all three (short, medium and long) 

6.3 Model Selection & Training 

• Models implemented: BERT, RoBERTa, 

Longformer, BigBird and LlaMA 2. 

• Select the model by updating the model_name 

variable in the code. 

• Fine-tuning is performed using Hugging Face 

Trainer API or custom training loops. 

• The project supports multi-length category training 

by passing filtered datasets per length type. 

 

 

6.4 Evaluation & Metrics 

• Models are evaluated on Accuracy, 

Precision, Recall, F1-score, ROC-AUC, 

Inference Time, Training Time, Memory 

Usage and Throughput. 

• Confusion matrix and ROC curves are 

generated for each model and length 

category. 

• Evaluation metrics for each model, dataset 

source-wise, length category wise has been 

generated. 

 

7 Output & Results 
 

This section documents the expected outputs when 

running the project successfully. All results are 

generated directly from the Kaggle notebook after 

training and evaluation. 

7.1 Performance Metrics Table 

For each model (BERT, RoBERTa, Longformer, 

BigBird, LlaMA 2) and each input length category 

(Short, Medium, Long, Hybrid), the evaluation produces: 

• Accuracy 

• Precision 

• Recall 

• F1-score 

• ROC-AUC 
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These values are presented in a comparative table for easy analysis. 
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7.2 Confusion Matrix 

• A confusion matrix is generated for each model and length category. 

• This visualizes correct vs. incorrect classifications, helping assess class-level 

performance. 
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7.3 ROC Curve 

• ROC curves show the trade-off between True Positive Rate and False Positive Rate 

across thresholds. 

• AUC (Area Under Curve) is included for quantitative evaluation. 
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7.4 Computational Efficiency Metrics 

For each model: 

• Training Time (seconds) 

• Inference Time per 100 samples (seconds) 

• Memory Usage (MB) 

• Throughput (samples/sec) 
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7.5 Statistical Tests 

• Paired t-test and Wilcoxon signed-rank test performed between models for each 

length category. 

• Determines if differences in accuracy/F1-score are statistically significant. 
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7.6 Visual Comparison 

• Bar charts and line graphs comparing F1-score, Accuracy, and ROC-AUC across 

models and length categories. 

• Helps in quick visual identification of trends. 

 
 

8 Troubleshooting & Common Issues 
 

This section provides solutions to common issues that might arise during the setup, execution 

or replication of the project. 

8.1 Kaggle Environment Issues 

• Problem: GPU not available or runtime error: CUDA out of memory. 

Solution: 

o Ensure T4 x2 GPU accelerator is selected under Kaggle Notebook Settings → 

Accelerator → GPU (T4 × 2). 
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o If memory errors persist, reduce batch size in training code. 

o Restart the Kaggle notebook runtime before rerunning. 

o Train the model in batches across different sessions and save the models. 

o Download the models and reuse them as input during evaluation. 

8.2 Dataset Loading Errors 

• Problem: File not found or No such file or directory. 

Solution: 

o Ensure datasets are uploaded to the Kaggle notebook "Data" tab. 

o Verify dataset file paths in the code match the uploaded dataset location. 

o If using external datasets from Hugging Face, check internet access settings in 

the Kaggle environment. 

8.3 Model Download Failures 

• Problem: Transformer model fails to load due to connection timeout or size limit. 

Solution: 

o Enable Internet in Kaggle Notebook Settings. 

o Download model locally once and store in Kaggle Dataset for reuse. 

o Use cache_dir argument in Hugging Face from_pretrained() to specify a 

persistent storage location. 

8.4 Library Version Conflicts 

• Problem: Import errors or unexpected behavior due to library version mismatch. 

Solution: 

o Use the provided requirements.txt file to ensure consistent package versions. 

o Run !pip install -r requirements.txt at the start of the notebook. 

8.5 Long Training Times 

• Problem: Training takes longer than expected. 

Solution: 

o Reduce dataset size temporarily for quick tests. 

o Use fewer epochs for initial debugging runs. 

o Utilize mixed precision training if supported (fp16=True in Trainer). 

8.6 Output Mismatch 

• Problem: Results differ significantly from expected metrics in Section 7. 

Solution: 

o Verify all preprocessing steps match the configuration manual instructions. 

o Ensure random seeds are set consistently: 

Check that dataset splits and input length categorization are identical to the original code. 
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