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1 Introduction 
 

The study aims to incorporate sentiment analysis models into AI-powered personal budgeting 

systems using innovative ML, DL, and LSTM methods to track real-time investor opinions 

from finance texts and social media platforms. 

 

2 System Specifications 
 

The system specification contains all the resources used in order to complete the research study. 

Figure 1 shows the local system used to run this project, while Figure 2 (A) shows all the run 

time utilized for research. Figure 2 (B) shows detailed information about memory with detailed 

specification limits. All hardware accelerators have been utilized for research and need to be 

used with caution due to usage limits. 

 
Hardware: 
 
    Hardware Overview: 
 
      Model Name: MacBook Air 
      Model Identifier: MacBookAir10,1 
      Model Number: MGN63HN/A 
      Chip: Apple M1 
      Total Number of Cores: 8 (4 performance and 4 efficiency) 
      Memory: 8 GB 
      System Firmware Version: 11881.140.96 
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      OS Loader Version: 11881.140.96 
      Serial Number (system): HXJMNW021WFV 
      Hardware UUID: 574142E7-E874-52F3-80F5-75F134B9437D 
      Provisioning UDID: 00008103-000C58210E83A01E 
      Activation Lock Status: Disabled 
 
(base) ravikumarsabbavarapu@Ravis-MacBook-Air ~ %  

 

Figure 1. System specifications 

 
Figure 2 (A): Jupyter Notebook RunTime Types 

Software Used: 

• Microsoft excel: Used for custom dataset description. 

• Jupyter Notebook: Used for all processing and as code runtime environment 

• Google Drive: Used to store models, datasets and handle while runtime 

 

 

3 Dataset specification 
 

The dataset is derived from a publicly available authentic platform, named Kaggle, which is 

consistent with the research aim of incorporating sentiment analysis into AI-budgeting. The 

dataset consists of 11,932 finance tweets, which are classified into three sentiment classes such 

as Bearish (LABEL_0), Bullish (LABEL_1), and Neutral (LABEL_2) (Kaggle, 2024). These 

affective labels serve as the target variable in this study, reflecting the user's emotional reaction 

towards financial news, hence leading to appropriate investment and budgetary decisions.  

4. Project Development 
After collecting all data and storing it on drive or storage place, Colab notebook can be 

launched. 

4.1 Importing Library: 

It depicts the bottom-line configuration of introducing sentiment analysis to artificial 

intelligence-based budgeting systems. The figure shows how crucial libraries (TensorFlow, 

sklearn, pandas, and SMOTE) need to be imported to accomplish relevant preprocessing data 

and model formulation, as well as text analysis.  
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Figure 3: Packages used in Project 

 

4.2 Importing Files 

This step makes machine learning outputs dependable by checking the data structure, shape, 

and content. This data, labelled with such sentiment, is critical to constructing the emotion-

sensitive financial model to have a more natural and responsive personal budgeting tool 

according to the sentiment. 

 
Figure 4: Importing Files 

4.3 Preprocessing and cleaning 

Checking and managing null and duplicate values helps to ensure data consistency and enhance 

predictive accuracy (Ali, Emran and Asmai, 2021). It also verifies that there is no Null and 

duplication in the training and validating datasets, making the data dependable and complete.  
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Figure 5: Data Preprocessing 

This preprocessing plays a key role in the accurate extraction of the sentiment behind the 

financial news headlines. Clean text builds a solid background for ML models, which enhances 

the accuracy of sentiment-based budgeting tools in personal fiscal management systems. 

4.4 Modelling: 

The figure shows the classification report and confusion of all four trained models.  
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Figure 6: Model Evaluation 

Across all four classifiers, the neutral class is the easiest to detect based on the highest recall 

and precision, while bearish and bullish sentiments prove more challenging to identify 
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accurately. False positives occur when the model predicts a sentiment that is not present, for 

example, calling a neutral tweet bearish. False negatives occur when the model fails to detect 

a sentiment that is there, for example, missing a bullish signal.  
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