






































































































































































































































































































#Recheck the structure and confirm that the dataset is ready for VAR modeling:
str(var_data)

## tibble [58 × 9] (S3: tbl_df/tbl/data.frame)
##  $ Date                       : num [1:58] 17591 17622 17652 17683 17713 ...
##  $ Diff_First_Exchange_Rate   : num [1:58] -4 3 1 -2 1 2 -1 2 0 1 ...
##  $ Diff_Inflation             : num [1:58] -0.99 -0.86 -0.87 -0.38 -0.09 ...
##  $ Diff_Trading_Volumes       : num [1:58] -163775 -464539 1032595 -339963 308152 ...
##  $ Second_Diff_GDP_growth_rate: num [1:58] -5.67e-02 -2.22e-16 2.22e-16 2.33e-01 2.22e-16 
...
##  $ Second_Diff_Remittances    : num [1:58] -32.6 -43.35 0 0 -2.28 ...
##  $ Second_Diff_Avg_Stock_Index: num [1:58] -1146 -766 995 -1653 846 ...
##  $ Second_Diff_Avg_Oil_Price  : num [1:58] 4.926 4.261 -0.625 -7.783 2.627 ...
##  $ Lag_Diff_Avg_Crypto_Price  : num [1:58] 75 -339 -556 288 -908 ...

summary(var_data)

##       Date       Diff_First_Exchange_Rate Diff_Inflation   
##  Min.   :17591   Min.   :-8.000           Min.   :-0.9900  
##  1st Qu.:18025   1st Qu.:-1.000           1st Qu.:-0.0850  
##  Median :18460   Median : 0.130           Median : 0.0850  
##  Mean   :18459   Mean   : 1.527           Mean   : 0.1209  
##  3rd Qu.:18894   3rd Qu.: 2.000           3rd Qu.: 0.3575  
##  Max.   :19327   Max.   :32.000           Max.   : 1.0400  
##  Diff_Trading_Volumes Second_Diff_GDP_growth_rate Second_Diff_Remittances
##  Min.   :-2015726     Min.   :-2.430000           Min.   :-653.1067      
##  1st Qu.: -312705     1st Qu.: 0.000000           1st Qu.:   0.0000      
##  Median :  -35655     Median : 0.000000           Median :   0.0000      
##  Mean   :  -42893     Mean   :-0.002529           Mean   :  -0.8471      
##  3rd Qu.:  247138     3rd Qu.: 0.000000           3rd Qu.:   0.0000      
##  Max.   : 1032595     Max.   : 3.483333           Max.   : 918.0467      
##  Second_Diff_Avg_Stock_Index Second_Diff_Avg_Oil_Price
##  Min.   :-4573.3             Min.   :-35.3729         
##  1st Qu.:-1169.7             1st Qu.: -5.4546         
##  Median :  -50.7             Median : -0.3539         
##  Mean   :   64.9             Mean   : -0.1384         
##  3rd Qu.: 1388.5             3rd Qu.:  4.9219         
##  Max.   : 5528.4             Max.   : 28.5643         
##  Lag_Diff_Avg_Crypto_Price
##  Min.   :-5873.83         
##  1st Qu.: -562.16         
##  Median :    3.16         
##  Mean   :   75.03         
##  3rd Qu.:  616.79         
##  Max.   : 6679.26

Step 2: Determine Optimal Lag Length

# Determine Optimal Lag Length
lag_selection <- VARselect(var_data, lag.max = 5, type = "const")
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## Warning in log(sigma.det): NaNs produced

## Warning in log(sigma.det): NaNs produced

## Warning in log(sigma.det): NaNs produced

optimal_lag <- lag_selection$selection["AIC(n)"]

# Save the lag selection results
lag_selection_results <- capture.output(print(lag_selection))
writeLines(lag_selection_results, "lag_selection_results.txt")
cat("Lag selection results saved as 'lag_selection_results.txt'.\n")

## Lag selection results saved as 'lag_selection_results.txt'.

Step 3: Fit the VAR Model

# Fit the VAR Model with Lag 3
var_model <- VAR(var_data, p = 3, type = "const")

# Save the VAR Model Summary
var_summary <- capture.output(summary(var_model))
writeLines(var_summary, "var_model_lag3_summary.txt")
cat("VAR Model Summary saved as 'var_model_lag3_summary.txt'.\n")

## VAR Model Summary saved as 'var_model_lag3_summary.txt'.

Defining VAR Model Lag 3

# Fit the VAR Model with Lag 3
var_model_lag3 <- VAR(y = var_data, p = 3, type = "const")

# Save the model summary to a text file
lag3_summary <- capture.output(summary(var_model_lag3))
writeLines(lag3_summary, "var_model_lag3_summary.txt")
cat("Lag 3 VAR model summary saved as 'var_model_lag3_summary.txt'.\n")

## Lag 3 VAR model summary saved as 'var_model_lag3_summary.txt'.

Impulse Response Analysis
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irf_crypto_to_remittances <- irf(var_model_lag3, 
                                 impulse = "Lag_Diff_Avg_Crypto_Price", 
                                 response = "Second_Diff_Remittances", 
                                 n.ahead = 10, boot = TRUE)

irf_crypto_to_exchange_rate <- irf(var_model_lag3, 
                                   impulse = "Lag_Diff_Avg_Crypto_Price", 
                                   response = "Diff_First_Exchange_Rate", 
                                   n.ahead = 10, boot = TRUE)

irf_crypto_to_inflation <- irf(var_model_lag3, 
                               impulse = "Lag_Diff_Avg_Crypto_Price", 
                               response = "Diff_Inflation", 
                               n.ahead = 10, boot = TRUE)
                               
# Save Impulse Response Plots
png("irf_crypto_to_remittances.png", width = 800, height = 600)
plot(irf_crypto_to_remittances)
dev.off()

## png 
##   2

png("irf_crypto_to_exchange_rate.png", width = 800, height = 600)
plot(irf_crypto_to_exchange_rate)
dev.off()

## png 
##   2

png("irf_crypto_to_inflation.png", width = 800, height = 600)
plot(irf_crypto_to_inflation)
dev.off()

## png 
##   2

cat("Impulse Response Analysis plots saved.\n")

## Impulse Response Analysis plots saved.

Variance Decomposition
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var_decomp <- fevd(var_model_lag3, n.ahead = 10)

# Save Variance Decomposition Results
write.csv(as.data.frame(var_decomp$Second_Diff_Remittances), "var_decomp_remittances.csv", ro
w.names = FALSE)
write.csv(as.data.frame(var_decomp$Diff_First_Exchange_Rate), "var_decomp_exchange_rate.csv", 
row.names = FALSE)
write.csv(as.data.frame(var_decomp$Diff_Inflation), "var_decomp_inflation.csv", row.names = F
ALSE)

cat("Variance Decomposition results saved as CSV files.\n")

## Variance Decomposition results saved as CSV files.

Saving the plot

library(vars)

# Perform variance decomposition on the VAR model
vd <- fevd(var_model_lag3, n.ahead = 10)  # Replace `var_model_lag3` with your model

# Plot the variance decomposition
png("variance_decomposition_plot.png", width = 800, height = 600)
plot(vd, main = "Variance Decomposition")
dev.off()

## png 
##   2

# This will save the plot as 'variance_decomposition_plot.png' in your working directory.
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