Exercise PCA for Process Monitoring
Some data was collected from a chemical process. The data set contains 11 variables with 1100 samples. Operators have reported that a fault started after 300 observations were collected which lasted for 400 samples. With this information create a PCA model and used to verify the information reported.

Steps
1. Data preprocessing
a. Divide data in training and testing data
b. Zero-mean the training data set (faultless data)
2.  PCA model (offline)
a. Use training data
b. Calculate the covariance matrix of the data
c. Obtain the eigenvalues and eigenvectors and sort them in decreasing order
d. Choose the principal components and produce the transformation matrix
e.  Calculate the confidence limit for the Hotelling T2, SPE and individual scores
3.  PCA model (online)
a. Use testing data
b. Scale the new data
c.  Calculate the score by using the transform matrix
d.  Obtain the monitoring indexes (Hotelling T2, SPE)
e. Determine if there are any abnormal behavior
f. If any abnormality is detected, draw the contribution plot and find the responsible variables (the variables’ contribution to the Hotelling T2 index)
