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)

&% A7z program

R~ V7 LET /LD program
cvar = function(kabuka , rBar , ER , percent){

Period = Set()
Asset = Set()
t = Element(set = Period)

j = Element(set = Asset)

Q = Parameter(kabuka , index=dprod(t, j))
p=length(rBar)

rbar = Parameter( list(L:p , rBar) , index =j)
rE =Parameter(ER)

n = nrow(kabuka)

beta = Parameter(percent)

x = Variable(index=j)
var =Variable()
u = Variable(index=t)

#iR S

rp = Expression()

rp ~ Sum(rbar[j] * x[j] , J)
con = Constraint()

con~rp>=rE

Sum(x[j] , j)==1

x[j] >= 0

Sum(Q[t, j1* x[i] , j)+var+u[t] >=0
u[t] >=0

#H BB

Risk = Objective(type = minimize)
Risk ~var + Sum(u[t] , t)/((1-beta) * n)
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BARRSEEA~ v DT LD program

cvarfw = function(kabuka , rBar ,

Period = Set()
Asset = Set()
t = Element(set = Period)

j = Element(set = Asset)

fw ,

fBar , ER, percent

Q = Parameter(kabuka , index=dprod(t, j))

FW = Parameter(fw , index=dprod(t, j))

pl=length(rBar)

rbar = Parameter( list(1:p1 , rBar) ,

p2=length(fBar)

fbar = Parameter(list(1:p2 , fBar) ,

rE =Parameter(ER)
n = nrow(kabuka)

beta = Parameter(percent)

x = Variable(index=j)
var =Variable()

u = Variable(index=t)
z=Variable(index =)

HhlKIS
h = Expression(index = j)

h{j] ~ Z[j]/x{i]

rp = Expression()

rp ~ Sum(rbarfj] * x[j] + foarj] * Z[j] ,

con = Constraint()
con~rp>=rE
Sum(x[j] , j)==
x[j] >=0

Z[j]>=0

Z[j] <=x{i]

Sum(Qft, ] * x[j] + FWt, j]* Z[j] ,

uft] >=0
#H B %L

index =j)

index =j)

)

j)+var +ut] >=0
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Risk = Objective(type = minimize)
Risk ~var + Sum(u[t] , t)/((1-beta) * n)

BNy VIR LETIVOMREN T a7 4 7 &< program

fronnon=function(rmat , rBar , percent){

CVaR1=matrix(NA, nrow=38, ncol=1)
rE1=matrix(NA, nrow=38, ncol=1)
ER=0. 01285245

for(i in seq(1:38)){
sys. cvar = System(model=cvar , rmat , rBar, ER , percent)
sol. cvar = solve(sys. cvar, trace=F)
CVaRl1[i, ] =summary(sol. cvar)$objective
rElfi, ]=ER
ER=ER+0. 0001

efficientl = chind(CvVaR1 , rE1)

#7urT 4T O M) v I AT =S BERY H5GE
efficientl

#7nr T4 7 EKELTYA LY MCERT D56
plot(efficientl, type="I", xlab="CVaR", ylab="rp")
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