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Abstract

Subject and Purpose of the Article: In this
study, using simulated data of fractal time series
(ARFIMA) in R software to investigate the new
Hurst criterion to evaluate the efficiency of fractal
markets in private and public companies has been
researched.

Research Method: This simulation is introduced
using the assumed parameter dimension of the
new measurement criterion by changing and opti-
mizing the Hurst criterion by changing the focus
index and the middle substitution instead of the
mean, and by using the data simulation it is
shown that The reason for the intrinsic character-
istics of the middle and its independence from
severe data fluctuations is more accurate and less
deviation than the previous criterion in identify-
ing the fractal dimensions of the market for all
public and private companies.

Research Findings: Finally, it has been observed
that the new criterion in calculating market
efficiency using the change in Hurst criterion is
closer to the reality that we have already simulat-
ed and has less deviation.

Conclusion, Originality and its Contribution to
the Knowledge: In this study, it was shown that
the variance of the Hurst R/S estimator using the
mean index is higher than the variance of the
corresponding estimator using the median index.
As a result, the accuracy of the newly introduced
estimator is higher than the previous computation-
al methods.
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#/ARFIMA(1,0.3,1) simulation and

estimation*®/
#simulate 5 sets of (1,0.3,1) LRD process
#reviewed version with another example
#
phi=NULL
theta=NULL
dfrac=NULL
sigma2=NULL
data_ r=NULL
for (n in 1:5){
print(n)
set.seed(n)
sim <- arfima.sim(2000, model = list
(phi = -0.4, dfrac = .3, theta =0.1))
fit <- arfima(sim, order = c(1, 0, 1))
mylist=fit$modes
data_r=cbind(data_r,sim)
generated simulation 2000 data
phi=cbind(phi,mylist[[ []][1])
theta=cbind(theta,mylist[[ 1]][2])
dfrac=cbind(dfrac,mylist[[1]][9])
sigma2=cbind(sigma2,mylist[[1]][25])
}

Simulate fractal

## create a time-varying FD parameter,
linearly

## varying from white to pink noise, then
jump

## to a red noise plateau

delta <- ¢(seq(0, 0.5, by=0.001))

## set the innovations variance to unity
innovation <- rep(1, length(delta))

## simulate a time-varying FD process

z <- FDSimulate(delta=delta, innova-
tion=innovation)

print(z)

plot(z)

#restore

median I <-function (x, d = 50, display =
TRUE)
{
stopifnot(is.numeric(x), is.numeric(d))
d <- max(2, floor(d[1]))
N <- length(x)
if (N%%2 !=0) {
X <-c(x, (X[N - 1]+ x[N])/2)
N<-N+1
j

rssimple <- function(x) {
n <- length(x)
y <- X - median(x)
s <- cumsum(y)
rs <- (max(s) - min(s))/sd(x)
log(rs)/log(n)

rscalc <- function(z, n) {
m <- length(z)/n
y <- matrix(x, n, m)
e <- apply(y, 2, median)
s <- apply(y, 2, std)
for (i in 1:m) y[, i] <- y[, i] - e[i]
y <- apply(y, 2, cumsum)
mm <- apply(y, 2, max) - apply(y, 2,
min)
return(median(mm/s))
J
divisors <- function(n, n0 =2) {
n0n <- n0:floor(n/2)
dvs <- nOn[n%%n0n == 0]
return(dvs)

h
N <- length(x)
dmin <-d
NO <- min(floor(0.99 * N), N - 1)
NI <-NO
dv <- divisors(N1, dmin)
for (i in (NO + 1):N) {
dw <- divisors(i, dmin)
if (length(dw) > length(dv)) {
NI <-i
dv <- dw
J

J
OptN <- N1
d<-dv
X <- x[1:OptN]
N <- length(d)
RSe <- ERS <- numeric(N)
for (i in 1:N) RSe[i] <- rscalc(x, d[i])
for (iin 1:N) {
n <-d[i]
K<-c¢((n-1):1)/ec(l:(n-1))
ratio <- (n - 0.5)/n * sum(sqrt(K))
if (n > 340)
ERSJi] <- ratio/sqrt(0.5 * pi * n)
else ERS[i] <- (gamma(0.5 * (n - 1))
* ratio)/(gamma(0.5 *
n) * sqrt(pi))

ERSal <- sqrt(0.5 * pi * d)
Pal <- polyfit(log10(d), logl0(RSe -
ERS + ERSal), 1)
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Hal <- Pal[1]
Pe <- polyfit(log10(d), logl0(RSe), 1)
He <- Pe[1]
P <- polyfit(log10(d), logl0(ERS), 1)
Ht <- P[1]
Hs <- rssimple(x)
if (display) {
cat(“Simple R/S Hurst estimation:
“9 HS:
46\n35)
cat(“Corrected R over S Hurst expo-
nent: “, Hrs,
“\n”)
cat(“Empirical Hurst exponent:
“9 He>
Cé\n77)
cat(“Corrected empirical Hurst ex-
ponent: “, Hal,
“\n”)
cat(“Theoretical Hurst exponent:
“9 Hta
4€\n99)
invisible(list(Hs = Hs, Hrs = Hrs, He
= He, Hal = Hal,
Ht = Ht))

else {
return(list(Hs = Hs, Hrs = Hrs, He =
He, Hal = Hal, Ht = Ht))
j
j

YA



