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Principle Component Analysis 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 download the dataset. For this we will be using the ‘Iris’ dataset. Create a variable called ‘iris’ and use the function ‘datasets.load_iris()’
6. Use the ‘print()’ function to print out the iris dataset. This displays the array of data from the dataset.
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7. Create x and y variables, for data and labels. And set a variable for the names.
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8. Plot a graph using the Pyplot method ‘figure()’. This is where we use the alias ‘plt’ for Pyplot (i.e. ‘plt.figure()’ ). Create the colour array for the datapoints to be plotted. You can then use a ‘for loop’ to create the scatterplot. Also create a legend and a plot title.
Notice the colours and the key created. This has initially taken the first iris dataset attributes for comparison. 
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	Try other attributes as well.
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9. Now we can conduct a PCA analysis and plot the Iris dataset against the first two principle components.
Create a variable and use the imported PCA algorithm.
pca = PCA(n_components=4)
Fit the data to the algorithm.
x_r = pca.fit(X).transform(X)
Explain the ‘percentage of variance’ for each of the components.
print('explained variance ratio (first four components): %s'
      % str(pca.explained_variance_ratio_))
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10. Plot a new figure with new PCA components (x_r) to show the variance.
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11. Start a new workbook and try the following code for the Principle Component Analysis and the Linear Discrimination Analysis on two components:
a. Import packages;
import matplotlib.pyplot as plt
from sklearn import datasets
from sklearn.decomposition import PCA
from sklearn.discriminant_analysis import LinearDiscriminantAnalysis

b. Load dataset and create components, labels and target names;
iris = datasets.load_iris()
X = iris.data
y = iris.target
target_names = iris.target_names

c. Create the PCA and LDA algorithms and fit the data to them;
pca = PCA(n_components=2)
X_r = pca.fit(X).transform(X)
lda = LinearDiscriminantAnalysis(n_components=2)
X_r2 = lda.fit(X, y).transform(X)
# Percentage of variance explained for each components
print('explained variance ratio (first two components): %s'
      % str(pca.explained_variance_ratio_))

d. Plot the figure for PCA variances;
plt.figure()
colors = ['navy', 'turquoise', 'darkorange']
lw = 2
for color, i, target_name in zip(colors, [0, 1, 2], target_names):
    plt.scatter(X_r[y == i, 0], X_r[y == i, 1], color=color, alpha=.8, lw=lw,
                label=target_name)
plt.legend(loc='best', shadow=False, scatterpoints=1)
plt.title('PCA of IRIS dataset')

e. Plot the figure for LDA;
plt.figure()
for color, i, target_name in zip(colors, [0, 1, 2], target_names):
    plt.scatter(X_r2[y == i, 0], X_r2[y == i, 1], alpha=.8, color=color,
                label=target_name)
plt.legend(loc='best', shadow=False, scatterpoints=1)
plt.title('LDA of IRIS dataset')
plt.show()
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pea = PCA(n_components=)

X_r = pea.Fit(x).transforn(x)
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print(*explained variance ratio (first four cosponents): %s'
% str(pea.explained_variance_ratio))
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