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1. Financial Engineering

2. Data Mining Techniques
3. Forecasting

4. Time Series

5. Artificial Neural Networks
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7. Autoregressive Integrated Moving Average

8. Self-organizing
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1. Convolutional Neural Networks
2. Feature Extraction

3. Classification

4. Metaheuristic Algorithms

5. Harris Hawks Optimization

6. Long Short-Term Memory
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1. Natural Language Processing
2. Support Vector Machine

3. Clustering

4. Attention Mechanism

5. Overfitting
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Input:
- Population size (N)
- Maximum iterations (T)
- Fitness function: MSE(X)
- CNN model structure

Output:
- Optimal filter weights X best

1. Initialize population of hawks Xi (i=1, 2, ..., N)
2. Evaluate fitness of each hawk using MSE(Xi)
3. Select the best hawk X_best as the leader (lowest MSE)

4.Fort=1to T do
5. Update escaping energy E=2 * E0 * (1 - t/T)
6. For each hawk Xi:

7. If|E| > 1 then
8
9

// Exploration phase
Update Xi randomly around other hawks
Else /I Exploitation phase
10. If random () < 0.5 then
11. Perform soft besiege:
Xi=X best-E *|J * X best - Xi
12. Else
13. Perform hard besiege:
Xi=X_best-E * |AX]
14.  Endif

15.  Evaluate new fitness of Xi

16. If Fitness(Xi) < Fitness(X_best) then
17. X best=Xi

18. Endif

19. End for

20. Return X_best
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4. Candidate Solutions

5. Fitness Function
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1. Population-Based

2. Exploration
3. Exploitation
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2. Data Cleaning
3. Feature Selection
4. Normalization

5. Sliding Window Transformation
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