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K Fold Cross Validation 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. Ensure ALL CODE is typed from the GREYED CELL in the images.
 Firstly import the packages you will need. For this tutorial you will need:
a. pandas
b. sklearn
c. breast cancer dataset (load_breast_cancer from sklearn.datasets)
d. KFold (from Sklearn.model_selection).
e. LogisticRegression (from sklearn.linear_model)
f. Accuracy_score (from sklearn.metrics)
Pandas will be imported using an alias (a variable to use in stead of the full name). This will be quite common with several packages. 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 sklearn.datasets import load_breast_cancer
import pandas as pd
from sklearn.model_selection import KFold
from sklearn.linear_model import LogisticRegression
from sklearn.metrics import accuracy_score

4. As a note, remember you can name your notebook to be saved for later reference.
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5. Now print the parameters to the algorithm and run the cell.
print(KFold())
	
	Take a look at the parameters shown. What does this mean?
6. Now do the same for LogisticRegression. We will come back to this one.
print(LogisticRegression())

7. Load the dataset into a variable and create a Pandas dataframe using a variable.
data = load_breast_cancer(as_frame = True)
df = data.frame

8. Now divide the dataset into attributes and labels for supervised learning. Then run the cell.
X = df.iloc[:,:-1]
Y = df.iloc[:,-1]

9. Set up the cross validation using KFold. Create a variable ‘kf’ for the algorithm and also set the ‘k’ variable, the splits parameter to 5 (split the dataset into 5 validation sets).
k = 5
kf = KFold(n_splits = k)

10. Create a ML model from the logistic regression algorithm using a variable ‘model’. Set the solver parameter to ‘liblinear’.
model = LogisticRegression(solver = 'liblinear')

11. Create an array variable for the accuracy score.
acc_score = []



12. Use a ‘for loop’ to;
a.  split the dataset into test set and train set.
for train_index, test_index in kf.split(X):
    X_train, X_test = X.iloc[train_index,:],X.iloc[test_index,:]
    Y_train, Y_test = Y[train_index], Y[test_index]

b.  fit the train data to the model and then predict values.
model.fit(X_train, Y_train)

c. Make a prediction from the model and putting that into a ‘pred_values’ variable.
pred_values = model.predict(X_test)

d. Create a variable to hold an accuracy score.
acc = accuracy_score(pred_values, Y_test)

e. Append the accuracy score (‘acc’ variable) to the ‘acc_score’ array.
acc_score.append(acc)

Insert all this in one cell and run it.
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13. Now create a variable for the average accuracy score and populate it, then print the 5 accuracy scores and the average score. Then run the cell.
avg_acc_score = sum(acc_score)/k

print('Accuracy of each fold is: {}'.format(acc_score))
print('Average accuracy is: {}'.format(avg_acc_score))

What is the output?
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