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ABSTRACT:

Migration has long been a significant phenomenon influencing global demographic patterns, economic landscapes, and social structures. Among the various
migration trends, the movement of youth from Punjab, India, to Canada has emerged as a particularly noteworthy trend over recent decades. This migration trend
is driven by various factors, including educational opportunities, better employment prospects, and the promise of an improved quality of life. The aspiration to
migrate to Canada among Punjab's youth has not only socio-economic implications but also cultural and familial impacts, shaping the future of both regions
involved. Machine learning can analyze large datasets from various sources such as immigration records, social media activity, and economic reports to identify

trends and patterns. This analysis can reveal the underlying factors driving migration.
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1. Introduction:

In recent years, advancements in data analytics and machine learning have provided powerful tools to analyze and predict migration trends. Machine
learning, with its capability to process vast amounts of data and uncover hidden patterns, offers a robust framework for understanding the complex
dynamics behind the migration aspirations of Punjab's youth. By leveraging various data sources such as demographic information, socio-economic
indicators, and historical migration data, machine learning models can provide valuable insights into future migration trends.

This research aims to explore the application of machine learning techniques to predict the trend of Punjab youth aspiring to migrate to Canada. Through
the analysis of relevant data and the development of predictive models, we seek to identify key factors influencing this migration trend and forecast future
patterns. This research not only contributes to the academic understanding of migration dynamics but also provides practical implications for
policymakers, educators, and stakeholders involved in managing and supporting the migration process. By understanding the predictive factors and future
trends, strategies can be developed to address the aspirations and challenges faced by Punjab's youth, ensuring a balanced and informed approach to

migration.

2. Machine Learning Perspective

Machine learning can predict the trend of Punjab youth aspiring to migrate to Canada by leveraging a comprehensive process that includes data collection,
preprocessing, model training, and evaluation. Initially, data is gathered from various sources such as surveys, historical migration records, social media
discussions, and economic indicators. This raw data is then cleaned, standardized, and transformed into useful features for analysis. Through exploratory
data analysis, patterns and correlations are identified to inform the model selection. Suitable models, such as regression for predicting continuous
outcomes, classification for categorizing migration aspirations, or time series models for forecasting trends, are chosen and trained on the preprocessed
data. The training process involves splitting the data into training and testing sets and using cross-validation to fine-tune the model’s parameters. The
model's performance is assessed using metrics like accuracy, precision, and mean squared error to ensure reliability. Once validated, the model is deployed
to make predictions on new data, integrated into applications for real-time analysis. Continuous monitoring and updating of the model with new data
ensure sustained accuracy, helping policymakers and stakeholders understand and respond to the migration aspirations of Punjab youth.

3. Machine Learning Algorithms

Machine learning algorithms like Random Forest, Gradient Boosting, and Long Short-Term Memory (LSTM) can significantly enhance the prediction
of trends among Punjab youth aspiring to migrate to Canada. Each algorithm offers unique strengths tailored to different aspects of the prediction task.
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3.1 Improved Random Forest

Improved Random Forest is an ensemble learning method that constructs multiple decision trees during training and outputs the mode of the classes for
classification tasks. It's particularly useful for handling large datasets with many features and can effectively manage missing values and outliers. In the
context of predicting migration trends, Improved Random Forest can analyze various factors such as age, education level, family income, and employment
status to determine the likelihood of a youth aspiring to migrate. Its ability to handle categorical and numerical data makes it versatile for this application.

3.2 Gradient Boosting

Gradient Boosting builds models sequentially, each new model correcting the errors of its predecessor. This approach results in a powerful predictive
model that can capture complex patterns in the data. For predicting migration aspirations, Gradient Boosting can combine different features and capture
intricate relationships between them, providing high accuracy. It's particularly effective in scenarios where the data is noisy or has many interdependent
variables, making it well-suited for understanding multifaceted socio-economic factors influencing migration decisions.

3.3 Long Short-Term Memory (LSTM)

LSTM is a type of recurrent neural network (RNN) designed to model sequential data. It is particularly adept at capturing long-term dependencies and
temporal patterns, making it ideal for time series prediction. In the context of migration trends, LSTM can analyze historical data on migration rates,
economic indicators, and policy changes over time to forecast future trends. By considering the temporal dimension, LSTM can provide insights into
how past events and trends influence future migration aspirations.

4. Objectives of the study

1. To analyze historical data to identify and understand the key factors driving the migration aspirations of Punjabi youth to Canada.

2. To develop machine learning models to accurately predict future trends in migration aspirations, focusing on both individual-level predictions and
broader population trends.

3. To evaluate the influence of changes in immigration policies, economic conditions, and educational opportunities on migration aspirations, providing
insights for policymakers.

5. Results and Discussion
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1 18 MALE +2 STUDENT 15000 8 YES 6.5 7 2022 YES
2 20 MALE GRADUATION STUDENT 25000 6 NO 7 7 0 NO
3 18 FEMALE +2 STUDENT 16000 7 NO 6 8 2023 YES
4 21 FEMALE GRADUATION STUDENT 17000 9 YES 6.5 6 0 NO
5 27 MALE GRADUATION TECHNICIAN 26000 8 YES 75 9 2020 YES
6 26 FEMALE MASTERS TEACHER 18000 7 NO 7 7 2021 YES
7 20 FEMALE GRADUATION STUDENT 20000 8 NO 6 8 0 NO
8 28 MALE GRADUATION ENGINEER 25000 9 NO 7 8 2022 YES
9 21 MALE GRADUATION STUDENT 19000 8 YES 6.5 9 2022 YES
10 | 29 FEMALE GRADUATION NURSING 16000 5 NO 7 7 0 NO
11 | 25 MALE GRADUATION LAWER 20000 6 NO 75 8 2021 YES
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12 | 18 FEMALE | +2 STUDENT 15000 7 YES 6 7 2023 YES
13 | 24 FEMALE GRADUATION TEACHER 14000 8 YES 7 7 0 NO
14 | 22 MALE GRADUATION STUDENT 16000 7 NO 6.5 8 2023 YES
15 | 25 MALE MASTERS ENGINEER 26000 5 YES 7 7 2022 YES
16 | 21 FEMALE GRADUATION STUDENT 17000 9 YES 6.5 6 0 NO
17 | 27 MALE GRADUATION TECHNICIAN 26000 8 YES 7.5 9 2020 YES
18 | 26 FEMALE MASTERS TEACHER 18000 7 NO 7 7 2021 YES
19 | 20 FEMALE GRADUATION STUDENT 20000 8 NO 6 8 0 NO
20 | 28 MALE GRADUATION ENGINEER 25000 9 NO 7 8 2022 YES
21 | 21 MALE GRADUATION STUDENT 19000 8 YES 6.5 9 2022 YES
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Fig. 1: Visual representation of Punjab Youth Migration Dataset

Table 1: Comparison of Improved Random Forest, Gradient Boosting, and LSTM Algorithms Based on Correctly and Incorrectly Classified

Instances
Gradient Boosting Improved Random Forest LSTM
Parameters Algorithm Algorithm Algorithm
Correctly Classified Instances 70.23 95.23 68.31

Incorrectly Classified Instances 29.76 4.76 31.68
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Comparison of Improved Random Forest Algorithm, Gradient Boosting Algorithm and LSTM Algorithm Based on Correctly and Incorrectly
Classified Instances
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Fig. 2: Comparison of Improved Random Forest Algorithm, Gradient Boosting Algorithm and LSTM Algorithm Based on Correctly and
Incorrectly Classified Instances

6. Conclusion

Based on the provided figures, the study focused on predicting the migration trend of Punjab youth aspiring to move to Canada using three machine
learning algorithms: an Improved Random Forest Algorithm, a Gradient Boosting Algorithm, and an LSTM Algorithm. The accuracy of these algorithms
was measured by the percentage of correctly and incorrectly classified instances.

The Improved Random Forest Algorithm demonstrated the highest classification accuracy, with 95.23% of instances correctly classified and only 4.76%
incorrectly classified. This indicates that the Improved Random Forest is highly effective in predicting migration trends among Punjab youth, making it
the most reliable model among the three.

In contrast, the Gradient Boosting Algorithm and the LSTM Algorithm performed less effectively. The Gradient Boosting Algorithm correctly classified
70.23% of instances, with a significant 29.76% of instances incorrectly classified. Similarly, the LSTM Algorithm showed a lower accuracy, with 68.31%
of instances correctly classified and 31.68% incorrectly classified.

These results suggest that while the Improved Random Forest Algorithm provides a strong predictive performance, the Gradient Boosting and LSTM
Algorithms require further optimization to enhance their accuracy. The high performance of the Improved Random Forest Algorithm makes it a preferable
choice for applications requiring high precision in trend prediction, particularly in the context of migration studies. The study's findings underscore the
importance of selecting the appropriate machine learning model based on the specific requirements of accuracy and reliability.
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