#ROLL N0. - 15
#R PROGRAMMING PROJECT

#importing the files from the source data

#DATA EXTRACTION

install.packages("readxl")
library(readxl)

#from BANK EQUITY PORTFOLIO
portfolio_value=read_excel(file.choose())
portfolio_value
View(portfolio_value)

#EDA
dim(portfolio_value)
head(portfolio_value)
tail(portfolio_value)

#DATA CLEANING

#we check if there are any discrepancies 
#to correct that we must perform data cleaning



#data cleaning for bank equity portfolio
#missing values

#shows the number of NA values
sum(is.na(portfolio_value$`Portfolio Values`))

#shows the Non missing values
portfolio_value[is.na(portfolio_value$`Portfolio Values`)==FALSE,]

# interpolating the missing values

install.packages("imputeTS")
library(imputeTS)

#linear interpolation
portfolio_value$`Portfolio Values`=na_interpolation(portfolio_value$`Portfolio Values`,option = "linear")

#after interpolation
View(portfolio_value)

#i did interpolation since the mean of the overall portfolio 
#might still give a inappropriate graph 
#hence an interpolation has been performed



#plotting the data
plot(portfolio_value$`Portfolio Values`,type="l")

#we also see that graph is suddenly showing a strong uptrend 
#and falling back suddenly , hence the outliers


#OUTLIERS

#outlier detection
boxplot(portfolio_value$`Portfolio Values`)

#which values are outliers
boxplot(portfolio_value$`Portfolio Values`)$out

#it has detected 2 outliers ,which have to be fixed
# 2 values here which we were the outliers have been divided by 10
portfolio_value$`Portfolio Values`[35:36]=(portfolio_value$`Portfolio Values`[35:36])/10
portfolio_value$`Portfolio Values`
View(portfolio_value)


#plotting the cleaned data
plot(portfolio_value$`Portfolio Values`,type="l",main = "CLEANED DATA",ylim = c(0,3000),xlim = c(0,52),col="blue")


#renaming
df_portfolio_value=portfolio_value
df_portfolio_value


###########
#MACROECONOMIC DATA

#importing the macroeconomic data
install.packages("readxl")
library(readxl)
macroeconomic_data=read_excel(file.choose())
macroeconomic_data

#EDA
View(macroeconomic_data)
head(macroeconomic_data)
dim(macroeconomic_data)



#filtering data according to portfolio values 

macroeconomic_data=macroeconomic_data[21:72,]
View(macroeconomic_data)
head(macroeconomic_data)

#Analysing using central tendency measures


#average real disposable income growth
mean(macroeconomic_data$`Real Disposable Income Growth`)


#average unemployment rate
mean(macroeconomic_data$`Unemployment Rate`)

#median of composite leader index
median(macroeconomic_data$`Composite Leader Indicator`)

#average volatility index
mean(macroeconomic_data$`Market Volatility Index`)

#mean of consumer confidence
mean(macroeconomic_data$`consumer confidence index`)

#mean of USD EURO
mean(macroeconomic_data$`(USD/euro)`)



#putting the final data into a data frame
df_macroeconomic_data=macroeconomic_data
df_macroeconomic_data


################
#new data frame consisting of 2 individual data sets has been created
df_PVMD=data.frame(df_macroeconomic_data,df_portfolio_value)
df_PVMD
df_PVMD=df_PVMD[,-27]
View(df_PVMD)
head(df_PVMD)


#CSV
write.csv(df_PVMD,"C:/Users/juju0/OneDrive/Desktop/PVMD.csv")

#since the 1st col was same as 27th , it has been removed





#correlation for each independent variable with dependent variable-portfolio value

cor(df_PVMD$Portfolio.Values,df_PVMD$Real.GDP.Growth)
cor(df_PVMD$Portfolio.Values,df_PVMD$Nominal.GDP.growth)
cor(df_PVMD$Portfolio.Values,df_PVMD$Real.Disposable.Income.Growth)
cor(df_PVMD$Portfolio.Values,df_PVMD$Nominal.Disposable.Income)
cor(df_PVMD$Portfolio.Values,df_PVMD$Unemployment.Rate)
cor(df_PVMD$Portfolio.Values,df_PVMD$CPI.Inflation.Rate)
cor(df_PVMD$Portfolio.Values,df_PVMD$X3.month.Treasury.Rate)
cor(df_PVMD$Portfolio.Values,df_PVMD$X5.year.Treasury.Yield)
cor(df_PVMD$Portfolio.Values,df_PVMD$X10.year.Treasury.Yield)
cor(df_PVMD$Portfolio.Values,df_PVMD$BBB.Corporate.Yield)
cor(df_PVMD$Portfolio.Values,df_PVMD$Mortgage.Rate)
cor(df_PVMD$Portfolio.Values,df_PVMD$Prime.Rate)
cor(df_PVMD$Portfolio.Values,df_PVMD$House.Price.Index)
cor(df_PVMD$Portfolio.Values,df_PVMD$Commercial.Real.Estate.Price.Index)
cor(df_PVMD$Portfolio.Values,df_PVMD$Market.Volatility.Index)
cor(df_PVMD$Portfolio.Values,df_PVMD$Money.Supply)
cor(df_PVMD$Portfolio.Values,df_PVMD$FED.Funds.Rate)
cor(df_PVMD$Portfolio.Values,df_PVMD$VIX.CLS)
cor(df_PVMD$Portfolio.Values,df_PVMD$TED.Spread)
cor(df_PVMD$Portfolio.Values,df_PVMD$Composite.Leader.Indicator)
cor(df_PVMD$Portfolio.Values,df_PVMD$consumer.confidence.index)
cor(df_PVMD$Portfolio.Values,df_PVMD$Business.Confidence.Index)
cor(df_PVMD$Portfolio.Values,df_PVMD$X.USD.euro.)
cor(df_PVMD$Portfolio.Values,df_PVMD$X.yen.USD)
cor(df_PVMD$Portfolio.Values,df_PVMD$X.USD.pound)
cor(df_PVMD$Portfolio.Values,df_PVMD$Portfolio.Values)

#the variables with correlation greater than 0.6 have been chosen



#linear regression test including all variables
regression=lm(df_PVMD$Portfolio.Values~df_PVMD$BBB.Corporate.Yield+df_PVMD$Commercial.Real.Estate.Price.Index+df_PVMD$Money.Supply+df_PVMD$consumer.confidence.index+df_PVMD$Business.Confidence.Index+df_PVMD$X.USD.euro,data = df_PVMD)
regression          
summary(regression)
vif(regression)
df_PVMD
#we can see vif is very high


regression_withoutm=lm(df_PVMD$Portfolio.Values~df_PVMD$BBB.Corporate.Yield+df_PVMD$Commercial.Real.Estate.Price.Index+df_PVMD$consumer.confidence.index+df_PVMD$Business.Confidence.Index+df_PVMD$X.USD.euro,data = df_PVMD)
regression_withoutm
vif(regression_withoutm)
#removing money supply we see that vif reduces drastically

#we will check this ahead with correlation

#regression with each of the variables 
#to solve the problem of multicollinearity

#BBB CORPORATE YIELD
regression1=lm(df_PVMD$Portfolio.Values~df_PVMD$BBB.Corporate.Yield) 
summary(regression1)


#CRE
regression2=lm(df_PVMD$Portfolio.Values~df_PVMD$Commercial.Real.Estate.Price.Index) 
summary(regression2)


#MONEY SUPPLY
regression3=lm(df_PVMD$Portfolio.Values~df_PVMD$Money.Supply) 
summary(regression3)


#CCI
regression4=lm(df_PVMD$Portfolio.Values~df_PVMD$consumer.confidence.index) 
summary(regression4)

#BCI
regression5=lm(df_PVMD$Portfolio.Values~df_PVMD$Business.Confidence.Index) 
summary(regression5)

#USD EURO

regression6=lm(df_PVMD$Portfolio.Values~df_PVMD$X.USD.euro) 
summary(regression6)


#PLOTS-DATA VISUALIZATION

# Commercial.Real.Estate.Price.Index
plot(df_PVMD$Portfolio.Values, type = "l", ylab="", col = "red")
par(new=TRUE)
plot(df_PVMD$Commercial.Real.Estate.Price.Index, type = "l", ylab ="Commercial.Real.Estate.Price.Index")

# Money.Supply
plot(df_PVMD$Portfolio.Values, type = "l", ylab="", col = "red")
par(new=TRUE)
plot(df_PVMD$Money.Supply, type = "l", ylab="Money.Supply")

# consumer.confidence.index
plot(df_PVMD$Portfolio.Values, type = "l", ylab="", col = "red")
par(new=TRUE)
plot(df_PVMD$consumer.confidence.index, type = "l", ylab="consumer.confidence.index")

# Business.Confidence.Index
plot(df_PVMD$Portfolio.Values, type = "l", ylab="", col = "red")
par(new=TRUE)
plot(df_PVMD$Business.Confidence.Index, type = "l", ylab="Business.Confidence.Index")

# BBB.Corporate.Yield
plot(df_PVMD$Portfolio.Values, type = "l", ylab="", col = "red")
par(new=TRUE)
plot(df_PVMD$BBB.Corporate.Yield, type = "l", ylab="BBB.Corporate.Yield")

# X.USD.euro.
plot(df_PVMD$Portfolio.Values, type = "l",ylab="", col = "red")
par(new=TRUE)
plot(df_PVMD$X.USD.euro., type = "l", ylab="X.USD.euro.")


#checking regression with variables themselves
#correlation among themselves

#BBCORPPIELD

cor(df_PVMD$BBB.Corporate.Yield,df_PVMD$Commercial.Real.Estate.Price.Index)
cor(df_PVMD$BBB.Corporate.Yield,df_PVMD$Money.Supply)
cor(df_PVMD$BBB.Corporate.Yield,df_PVMD$consumer.confidence.index)
cor(df_PVMD$BBB.Corporate.Yield,df_PVMD$Business.Confidence.Index)
cor(df_PVMD$BBB.Corporate.Yield,df_PVMD$X.USD.euro.)

#COMMERCIAL REAL
cor(df_PVMD$Commercial.Real.Estate.Price.Index,df_PVMD$Money.Supply)
cor(df_PVMD$Commercial.Real.Estate.Price.Index,df_PVMD$consumer.confidence.index)
cor(df_PVMD$Commercial.Real.Estate.Price.Index,df_PVMD$Business.Confidence.Index)
cor(df_PVMD$Commercial.Real.Estate.Price.Index,df_PVMD$X.USD.euro.)


#MONEY SUPPLY
cor(df_PVMD$Money.Supply,df_PVMD$consumer.confidence.index)
cor(df_PVMD$Money.Supply,df_PVMD$Business.Confidence.Index)
cor(df_PVMD$Money.Supply,df_PVMD$X.USD.euro.)


#CONSUMER CONFIDENCE
cor(df_PVMD$consumer.confidence.index,df_PVMD$Business.Confidence.Index)
cor(df_PVMD$consumer.confidence.index,df_PVMD$X.USD.euro.)

#BUSINESS CONFIDENCE
cor(df_PVMD$Business.Confidence.Index,df_PVMD$X.USD.euro.)


#thus we see that money supply is seen to have a high correlation 
#with 2 other variables that is BBB corporate yield and consumer confidence index 
#hence it is not to be chosen 


#ITERATION 1 
iteration1=lm(df_PVMD$Portfolio.Values~df_PVMD$BBB.Corporate.Yield+df_PVMD$Commercial.Real.Estate.Price.Index+df_PVMD$consumer.confidence.index+df_PVMD$Business.Confidence.Index+df_PVMD$X.USD.euro,data = df_PVMD)
iteration1          
summary(iteration1)

#business confidence index and XUSD EURO has been removed because its not significant

#ITERATION 2
iteration2=lm(df_PVMD$Portfolio.Values~df_PVMD$BBB.Corporate.Yield+df_PVMD$Commercial.Real.Estate.Price.Index+df_PVMD$consumer.confidence.index,data = df_PVMD)
iteration2          
summary(iteration2)
#consumer confidence index has been removed 

#ITERATION 3
iteration3=lm(df_PVMD$Portfolio.Values~df_PVMD$BBB.Corporate.Yield+df_PVMD$Commercial.Real.Estate.Price.Index,data = df_PVMD)
iteration3          
summary(iteration3)

#selected for further process

#RAMSAY RESET TEST
library(lmtest)
resettest(iteration3,type="regressor")
# hence non linear 

#LOG TRANSFORMATION

#doing a log transformation on portfolio

#ITERATION 4
iteration4=lm(log(df_PVMD$Portfolio.Values)~df_PVMD$BBB.Corporate.Yield+df_PVMD$Commercial.Real.Estate.Price.Index,data = df_PVMD)
iteration4          
summary(iteration4)
resettest(iteration4,type="regressor")
#hence linear

###########

#FINAL MODEL BUILDING
final_model=lm(log(df_PVMD$Portfolio.Values)~log(df_PVMD$Commercial.Real.Estate.Price.Index)+log(df_PVMD$BBB.Corporate.Yield),data = df_PVMD)
final_model          
summary(final_model)


#QUANTITATIVE TESTS


#RAMSAY RESET
resettest(final_model,type="fitted",data = df_PVMD)


#BREUSCH PAGAN TEST
bptest(final_model)


install.packages("tseries")
library(tseries)


#JARQUE BERA TEST
jarque.bera.test(log(df_PVMD$Portfolio.Values))

#ADF TEST
adf.test(log(df_PVMD$Portfolio.Values))

#DURBIN WATSON TEST
dwtest(final_model)

#SHAPIRO
shapiro.test(log(df_PVMD$Portfolio.Values))


#QUALITITATIVE TEST

par(mfrow=c(3,2))
par(mar=c(1,1,1,1))

#PLOTS TO LINEAR MODEL

plot(final_model)

#ACF
acf(final_model$residuals)

#PACF
pacf(final_model$residuals)

#IN SAMPLE ANALYSIS
p=predict(final_model)
final_prediction1=exp(p)
df_prediction=data.frame(final_prediction1)
View(df_prediction)
head(df_prediction)

#IN SAMPLE PLOTTING
plot(df_PVMD$Portfolio.Values,type="l",col="black")
par(new=TRUE)
plot(df_prediction$final_prediction1,type = "l",col="blue",ylab = "PREDICTION")

#errors
errorsss=df_PVMD$Portfolio.Values-exp(final_model$fitted.values)
errorsss

errrorss=errorsss^2
#mse
mse_1=mean(errrorss)
mse_1

#rmse
rmse_1=sqrt(mse_1)
rmse_1

#absoltue error
abs_1=abs(errorsss/df_PVMD$Portfolio.Values)
abs_1

#mape
mape=mean(abs_1)
mape
#OUT OF SAMPLE ANALYSIS
#training vs testing
training=df_PVMD[1:42,]
View(training)
testing=df_PVMD[43:52,]
View(testing)

#training model
training_model=lm(log(training$Portfolio.Values)~log(training$Commercial.Real.Estate.Price.Index)+log(training$BBB.Corporate.Yield))
summary(training_model)


#analysis
training_model$coefficients

#y=a+bx1+cx2
er=3.6630432+-0.8054579*log(testing$BBB.Corporate.Yield)+0.9289497 *log(testing$Commercial.Real.Estate.Price.Index)
er

#fitted values were found
fitted8=exp(er)
fitted8
fittedd=data.frame(fitted8)
View(fittedd)

#errors
errors=testing$Portfolio.Values-fitted8
errors

#ABSOLUTE ERRORS
abserrors=abs(errors/testing$Portfolio.Values)
abserrors


#MSE
mse=mean(errors^2)
mse


#RMSE
rmse=sqrt(mse)
rmse

#MAPE
mape=mean(abserrors)
mape

#OUT OF SAMPLE GRAPH
plot(testing$Portfolio.Values  ,type="l",col="black")
par(new=TRUE)
plot( fitted8 ,type = "l",col="blue", ylab = "PREDICTION")


#FORECASTING
final_model=lm(log(df_PVMD$Portfolio.Values)~log(df_PVMD$Commercial.Real.Estate.Price.Index)+log(df_PVMD$BBB.Corporate.Yield),data = df_PVMD)
final_model          
summary(final_model)

#extracting coefficients of final model
final_model$coefficients

#coeficients
Intercept=  3.4434249  
BBBCORPY=-0.8172597
COMRPI= 0.974726  

#reading data 
baseline=read_excel(file.choose())

adverse=read_excel(file.choose())

severlyadverse=read_excel(file.choose())

#BASE MODEL
base_model=Intercept+BBBCORPY*log(baseline$`BBB Corporate Yield`)+COMRPI*log(baseline$`Commercial Real Estate Price Index`)
base_model
f_base=exp(base_model)

#ADVERSE
adverse_model=Intercept+BBBCORPY*log(adverse$`BBB Corporate Yield`)+COMRPI*log(adverse$`Commercial Real Estate Price Index`)
adverse_model
f_adverse=exp(adverse_model)

#SEVERLY ADVERSE
severlyadverse_model=Intercept+BBBCORPY*log(severlyadverse$`BBB Corporate Yield`)+COMRPI*log(severlyadverse$`Commercial Real Estate Price Index`)
severlyadverse_model
f_severlyadverse=exp(severlyadverse_model)

#COMBINED PREDICTION
single=data.frame("Quarter"=baseline$Date,f_base,f_adverse,f_severlyadverse)
View(single)
head(single)

#SELECTION OF VALUES
Q42017=df_PVMD$Portfolio.Values[df_PVMD$Date=="Q4 2017"]
Q42017



#EXTRACTING Q9 VALUE

Q9_base=single$f_base[single$Quarter=="Q1 2020"]
Q9_base
Q9_adverse=single$f_adverse[single$Quarter=="Q1 2020"]
Q9_severlyadversee=single$f_severlyadverse[single$Quarter=="Q1 2020"]

#LOSS
loss_baseline=Q42017-Q9_base
loss_baseline
loss_adverse=Q42017-Q9_adverse
loss_adverse
loss_severlyadverse=Q42017-Q9_severlyadversee
loss_severlyadverse


#REQUIRED CAPITAL
required_capital = 0.2*(0.5*loss_baseline + 0.35*loss_adverse + 0.15*loss_severlyadverse)
required_capital
