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When working with a regression problem an issue that often arises is having an 
abundance of data that hinders our model. A dataset may include a large set of 
variables, but some of the variables do not contain much of the necessary 
information. One of the solutions to this problem is implementing an algorithm 
called Principal Component Analysis, this algorithm reduces the dimensions of our 
data set. Principal Component Analysis helps us in visualizing the main component in 
our data set and improves our modeling results. We are using data from a Kaggle 
competition that includes a training and testing data set, with 24 variables included 
in each data set. Our goal is to take an extensive look at the process of Principal 
Component Analysis and how it performs. We will do this by comparing the 
modelling results when using Principal Component Analysis and when not using 
Principal Component Analysis on the Kaggle dataset.

➢ Problem Approach
○ Our main goal was to reduce the amount of dimensions of our dataset using Principal Component 

Analysis. This allows for us to retain most of the datasets variance and information while making a 
large dataset smaller and therefore easier to work with. We then see how the Principal Component 
Analysis model holds up to a Multiple Linear Regression Model.

➢ Data
○ First we used a dataset that included 24 variables in order to predict “the actual gauge observation 

in millimeters” for rain(Kaggle).
○ This dataset had upwards of 1,000,000 entries. A lot of these rows had a vast amount of missing 

data so we ended up using only 252 rows to do our models upon.
➢ Multiple Linear Regression

○ First, we split our revised dataset into a training and test dataset.
○ Then we ran a multiple linear regression which did not incorporate any Principal Component 

Analysis and used all variables in our dataset.
○ We used our model to get Predicted values for the expected rainfall and compared it to the actual 

values of the rainfall.
○ We observed the R^2 and RMSE for this model in order to see how it compared to the Principal 

Component Analysis Model.
➢ Principal Component Analysis

○ Like in Multiple Linear Regression, we split our revised dataset into a training and test dataset using 
the same seed we set in Multiple Linear Regression.

○ We then ran Principal Component Analysis on our 24 variables in order to see how many principal 
components we want in our new model.

○ When we ran a summary of after running Principal Component Analysis, it gave us a table that 
included Validation:RMSEP and TRAINING: % variance explained.

○ From Validation:RMSEP, it calculates the RMSE as you add more components. The Lowest RMSE 
happens at 15 components.

○ From Training Percent Variance, it tells us the variance in our response variable(expected) which is 
explained by the amount of principal components. At all 22 components you reach 100 percent, but 
at 15 you already reached 98.68 percent. Therefore based off of Validation:RMSEP and TRAINING: 
%,we deduced it was best to run 15 components onto our new model.

○ We then ran the model based off of 15 principal components and recorded R^2 , RMSE and MAE.

Multilinear Linear Regression

● We wanted to create a Multiple Linear Regression Model
to later compare the results to our Principal Component 
Analysis Model.

● The image on the right shows our linear model using our 24
variables. This model was obtained using the testing dataset.

● We also calculated the R^2,Root Mean Square Error, and 
mean absolute error using our testing dataset.

● The higher the R2 value means, that our model accounts 
       for a higher percentage of our response variable variance.

● The lower the RMSE and MAE means that the model was
performing better.

 

 

● Why did our PCA model result in a lower R2 and a higher RMSE and a higher 
MAE? Does this necessarily mean our PCA model was worse?

We were expecting the PCA model to perform slightly worse than the 
multilinear regression model because, models using PCA sacrifice some accuracy for 
a simpler data set. The simpler data set is easier to work with and ensures the data 
that is less significant to not be included, when creating the model.  

● Why would you choose to implement PCA?

In today's world, there are huge datasets. Principal Component Analysis is able to 
simplify and compress those datasets into something simpler which still captures 
most of the information from the original dataset. This allows for faster 
computations within and upon those datasets. 
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RESULTS
PCA Model 

● To create our model using PCA,
we first needed to calculate our 
principle components. 

● The image on the right shows the 
     principle components calculated by
     PCA and this was information we 

 used to decide, which components
 to include in our model. 

To decide which components to include in our model, we looked at the RMSEP and Training % 
Variance explained in our model when using the training data. We wanted to find the number of 
components which we can include in our model that would not give us diminishing returns,   
 

Below are the metrics in which we calculate how well our model performed, when using 
15 components in our model. 

Our PCA model resulted in a lower R2 value, higher RMSE, and higher MAE value.
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