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Appendix. CAViaROOOOOOO

O000000S-PLUS(Ver.6.1 Rel.2p S-PLUSO 00000 OOOODOOOOOOO
000000 S+NUOPT(Ver.1.6) 00000000000 OODDOOOODODO CAViaRO
ggooboooooboooooo

m StNUOPTOOOOODOOODOODO

##Symmetric Absolute Slope CAViaRO O OO OO
QRSum.SASCAViaR = function(y,eps,theta){

#00000000
Time <- Set()
Slope <- Set(1:3)

#0 00000
length.time <- length(y)

eps <- abs(eps)

#0 00000
i <- Element(set = Slope)

t <- Element(set Time)

#0 000000000000 DOO0O0O0
y <- Parameter(list(l:length.time,y), index = t)
abseps <- Parameter(list(l:length.time,eps),index = t)

#1OOOOOOOO
beta <- Variable(index = i)
Q <- Variable(index = t)

#U 000000

obj = Objective(type="minimize")

#10O000O000O0
Q[t+1,t<length.time] == beta[l] + betal[2] * Q[t] + beta[3] * abseps[t]

#1 000000



obj "~ Sum(ife(y[t] >= Q[t],theta * (y[t] - Q[t]), (theta - 1) * (y[t] - Q[t])),t)

##Asymmetric Slope

QRSum.ASCAViaR = function(y,eps.p,eps.m,theta){
#0 0000000
Time <- Set()

Slope <- Set(1l:4)

#0 000000
length.time <- length(y)

#000000
i <- Element(set = Slope)
t <- Element(set = Time)

#000000000000000C00O0OO0
y <- Parameter(list(l:length.time,y), index = t)

t)

eps.m <- Parameter(list(l:length.time,eps.m),index = t)

eps.p <- Parameter(list(l:length.time,eps.p),index

#0 00000000
beta <- Variable(index = i)
Q <- Variable(index = t)

#O0000000
obj = Objective(type="minimize")

#0 000000
Q[t+1,t<length.time] == beta[l] + beta[2]*Q[t] + beta[3]*eps.p[t] + beta[4]*eps.m[t]

#U 000000
obj ~ Sum(ife(y[t] >= Q[t],theta * (y[t] - Q[t]), (theta - 1) * (y[t] - Q[t])),t)



mS-PLUSOO000000000

###CAViaR 0 O O

caviar = function(x,model="Asymmetric",prob=0.05,graph=T,scaling="on",ep=1e-3){
#S+NUOPTO OO DOODOOOO
module (nuopt)

#OOOOooOooOoOOO
eps = diff(log(x))

#000000000
if(model == "Asymmetric"){
nuopt.options(maxitn = 200,method="auto",scaling=scaling, eps=ep)

#epsilon™+ 0 epsilon™-0 00O

eps.p
eps.m

ifelse(eps>0,eps,0)

ifelse(eps<®,abs(eps),0)

#S+NUOPT O O O O
result.problem = System(model=QRSum.ASCAViaR,eps,eps.p,eps.m,prob)
result.solution = solve(result.problem)

}else if(model == "Symmetric"){
nuopt.options(maxitn = 200,method="auto",scaling=scaling, eps=ep)

#S+NUOPT O O O O
result.problem = System(model=QRSum.SASCAViaR, eps,eps,prob)
result.solution = solve(result.problem)
}else{
print("error: 000000000 \NN™)

#0000000000O

Q = result.solution$variable$Q$current

beta = result.solution$variable$beta$current

QRSum = result.solution$objective

rslt = list(percentile = Q, beta = beta, theta = prob,QRSum = QRSum,model=model)

#J00000000O0O0O



if(graph){
tsplot(eps)
lines(Q,col=6)

rslt
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