R code for linear regression and support vector regression

Parameters:
total_pv_ac
solar_irradiation

partially based on: Kowalczyk, A.  Support Vector Regression with R. SVM Tutorial. 23 October, 2014. https://www.svm-tutorial.com/2014/10/support-vector-regression-r/

dataset file name: 20152

Code:
# load packages
library ("tidyverse")
library ("e1071")

# data has 2 columns only: X solar irradiation, Y total pv ac 
# load data
data <- read_csv("20152.csv")

# making a linear regression model
# plot the data
plot(data, pch=16)
 # create a linear regression model
model <- lm(Y ~ X, data)
 # add the fitted line
abline(model)
plot(data, pch=16)
model <- lm(Y ~ X , data)
 
# make a prediction for each X
predictedY <- predict(model, data)
 
# display the predictions
points(data$X, predictedY, col = "blue", pch=4)

# error calculation
rmse <- function(error)
{
  sqrt(mean(error^2))
}
error <- model$residuals  

# same as data$Y - predictedY
predictionRMSE <- rmse(error)   

Results:
[image: ]
predictionRMSE = 2.527038




# improving error (reduction) by applying Support Vector Regression

data <- read_csv("20152.csv")

model <- svm(Y ~ X , data)
 
predictedY <- predict(model, data)
 
points(data$X, predictedY, col = "red", pch=4)

# error calculation:
error <- data$Y - predictedY
svrPredictionRMSE <- rmse(error)

Results:


[image: ]

svrPredictionRMSE = 2.37958




#Tuning model

# perform a grid search (warning: takes over 1 hour)
tuneResult <- tune(svm, Y ~ X,  data = data,
              ranges = list(epsilon = seq(0,1,0.1), cost = 2^(2:9)))
print(tuneResult)
plot(tuneResult)


Results: 
Parameter tuning of ‘svm’:

- sampling method: 10-fold cross validation 

- best parameters:
 epsilon cost
       0   64

- best performance: 5.149399


[image: ]



# Improving tuning

# warning: takes several hours

tuneResult <- tune(svm, Y ~ X,  data = data,
                   ranges = list(epsilon = seq(0,0.3,0.01), cost = 2^(2:9)))
print(tuneResult)
plot(tuneResult)


Results:


Parameter tuning of ‘svm’:

- sampling method: 10-fold cross validation 

- best parameters:
 epsilon cost
    0.08    8

- best performance: 5.142574

[image: ]


#Error calculation and plotting difference

tunedModel <- tuneResult$best.model
tunedModelY <- predict(tunedModel, data) 
 
error <- data$Y - tunedModelY  
tunedModelRMSE <- rmse(error)
tunedModelRMSE

plot(data, pch=16)
  tunedModel <- tuneResult$best.model
  tunedModelY <- predict(tunedModel, data) 
  
  points(data$X, predictedY, col = "red", pch=4)
  lines(data$X, predictedY, col = "red", pch=4)
  
  points(data$X, tunedModelY, col = "blue", pch=4)
  lines(data$X, tunedModelY, col = "blue", pch=4)

Results:
[bookmark: _GoBack]tunedModelRMSE = 2.263242
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