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SMOTE Tutorial
------------------------------------------------------------------------------------------------------------------------
Ensure you have a suitable environment open, and that you have a working instance of Jupyter Notebook.

1. Open Anaconda Navigator and ensure you are in the environment that you set up. Click ‘Launch’ on the Jupyter Notebook tab.
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2. Once the Jupyter Notebook tab opens in a browser window, choose ‘New’ and in the dropdown menu choose ‘Python 3 (ipykernel)’.
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3. Once a notebook window is opened, you can start coding. 
 Firstly import the packages you will need. For this tutorial you will need:
a. Counter (from collections)
b. sklearn
c. make_classification (from sklearn.datasets)
d. pyplot (from matplotlib)
e. where (from numpy)
f. SMOTE (from imblearn.over_sampling)
Importing packages will always be the first step. Once you have coded a cell in Notebook, you will need to click the ‘run’ button to run that cell (looks like a play button, see below).

from collections import Counter
import sklearn
from sklearn.datasets import make_classification
from matplotlib import pyplot
from numpy import where
from imblearn.over_sampling import SMOTE

4. As a note, remember you can name your notebook to be saved for later reference.
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5. Now we can define our dataset using ‘make_classification’ from sklearn.datasets. This will involve x and y axis classes. Run the cell.
# define dataset
X, y = sklearn.datasets.make_classification(n_samples=10000, n_features=2, n_redundant=0,
 n_clusters_per_class=1, weights=[0.99], flip_y=0, random_state=1)

6. Create a counter variable to store the Counter object. Print the variable to summarise the class distribution. Run the cell.
# summarize class distribution
counter = Counter(y)
print(counter)

What is noticeable from this object?
7. Using a for loop, we will plot the distributions using pyplot then run the cell.
for label, _ in counter.items():
 row_ix = where(y == label)[0]
 pyplot.scatter(X[row_ix, 0], X[row_ix, 1], label=str(label))
pyplot.legend()
pyplot.show()

Compare to the above object. Does the similarity make sense?

8. Now we can transform the dataset to oversample on one class so the dataset is more even. This is done by using the SMOTE algorithm in a variable. Run the cell.
# transform the dataset
oversample = SMOTE()
X, y = oversample.fit_resample(X, y)

9. Now recheck the class distribution using the Counter object and print it. Run the cell.
# summarize the new class distribution
counter = Counter(y)
print(counter)

What do you now notice?
10. Now create the new scatterplot using the for loop. Run the cell.
# scatter plot of examples by class label
for label, _ in counter.items():
 row_ix = where(y == label)[0]
 pyplot.scatter(X[row_ix, 0], X[row_ix, 1], label=str(label))
pyplot.legend()
pyplot.show()

	What difference do you notice between both class distributions?
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