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# Load necessary Llibraries
library(ggplot2)

# Set seed for reproducibility
set.seed(123)

# Generate simulated data (cumulative exponential function with Llog2(x) rate
and a single big flex point)
time <- 1:100 # Time period

# Generate reports based on a progressively increasing rate
reports <- sapply(time, function(t) rexp(l, rate = log2(t + 1) / 1)) # Slower
increase rate based on lLog2(x)/1

# Introduce the single large increase at the desired flex point (time = 5)
big _increase <- 800 # Size of the big increase
reports[5] <- reports[5] + big_increase

# Generate smaller rate of 1increase for the remaining days
reports[6:100] <- rep(rexp(94, rate = 0.1), each = 1)

## Warning in reports[6:100] <- rep(rexp(94, rate = 0.1), each = 1): number o
.F
## items to replace is not a multiple of replacement length

# Cumulative reports
cum_reports <- cumsum(reports)

# Smooth the cumulative distribution function
smoothed_cdf <- smooth.spline(time, cum_reports)

# Calculate the derivative of the smoothed cumulative distribution function
smoothed_cdf_derivative <- diff(smoothed_cdf$y) / diff(smoothed_cdf$x)

# Find Llocal maxima in the derivative (indicating flex points)
flex_points <- which(diff(sign(diff(smoothed_cdf_derivative))) == -2) + 1

# Plotting the cumulative distribution function with smoothing and flex point
cdf_plot <- ggplot(data.frame(time, cum_reports)) +
geom_step(aes(x = time, y = cum_reports), direction = "hv", color = "blue")
+
geom_line(aes(x
geom_point(data

smoothed_cdf$x, y = smoothed_cdf$y), color = "red") +
data.frame(time = smoothed cdf$x[flex points], cum_report



s = smoothed_cdf$y[flex_points]), aes(x = time, y = cum_reports), color = "gr
een", size = 3) +

labs(x = "Co-exposure Time", y = "Cumulative Reports", title = "Smoothed Cu
mulative Reporting and Flex Points")
print(cdf_plot)
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# Display the first flex point
if(length(flex_points) > @) {
print(paste("Flex point with the first increase in cumulative reports at ti
me:", smoothed cdf$x[flex points[1]]))
} else {
print("No flex points found.")

}

## [1] "Flex point with the first increase in cumulative reports at time: 4"



