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tmp.data.name = "koka.hajime"
tmp.data = get(tmp.data.name)
tmp.data = as.integer(tmp.data[,1])
tmp.data = data.frame ( times =
as.integer(names(table(tmp.data))),sal es=as.integer (table(tmp.data)))
tmp.data = merge ( data.frame (times=seq (from=1,to=
max ( tmp.data$times))), tmp.data,by.x =" times", by.y="times", al=T)
tmp.data$sales [is.na(tmp.data$sales)] = 0
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min.res = function(times, sales{
Time <- Set()
param <- Set(1:4)

timelength <- length(times)

t <- Element(set = Time)

j <- Element(set = param)

times <- Parameter(list(1:timelength, times), index =t)
sales <- Parameter(list(1:timelength, sales), index =)

beta <- Variable(index = param)
betg[1] >=0

betg[2] >=0

beta[2] + betg3] >=0

beta[4] >=0



((beta] 3]* beta[ 4] * timeg[ t+1,t<timelength] )/(beta[ 2] +beta[ 3])) +
(beta[4]/(beta] 1] -beta] 2] -beta] 3]))* (((beta[ 3] -beta[ 1] )/beta[ 1])*
(1-exp(-beta] 1]* timeg[t+1,t<timelength])) +
((beta] 1]* beta] 2])/(beta] 2] +beta] 3])"2)* (1-exp(-(beta[ 2] +beta 3] ) *
timegt+1,t<timelength]))) >=
((beta] 3]* beta[ 4] * timedt, t<timel ength] )/ (beta] 2] +beta[ 3])) +
(beta[4]/(beta] 1] -beta] 2] -beta] 3]))* (((beta[ 3] -beta[ 1] )/beta[ 1])*
(1-exp(-beta] 1]* timeg[t,t<timelength])) +
((beta[1]* beta 2])/(beta] 2] +beta 3])*2)*

(1-exp(-(beta] 2] +beta] 3])* timegt,t<timel ength])))

r <- Expression(index =t)

r[t] ~ saled[t] - ((beta]3]* beta[4]*timedt])/(beta] 2] +beta[ 3])) -
(beta[4]/(beta] 1] -beta] 2] -beta] 3]))* (((beta[ 3] -beta[ 1] )/beta[ 1])*
(1-exp(-beta[ 1]*timed[t])) +
((beta] 1]*beta] 2])/(beta] 2] +beta[ 3])2)* (1-exp(-(beta[ 2] +beta 3]) *timed[t])))

obj <- Objective(type="minimize")
obj ~ Sum(r[t]*r[t] 1)

beta[1] ~ 0.07
beta[2] ~ 0.5
beta[3] ~ 0.5
beta[4] ~ 0.1

pred = function(beta, tmp, k=0){
SumOfSales = sum(tmp[,2])

times = tmp[,1]

y2 = (beta] 1]* (1-k)* SUmOf Sal es/(beta] 1] -beta] 2] -beta[ 3])) * ( -exp(-beta] 1]*times) +
exp(-(beta] 2] +beta] 3])*times))



y4 = ((beta[2]*k + beta[3])* SumOf Sales/(beta] 2] +beta[ 3])) +
((beta[ 3]* (1-k)* SumOf Sal es)/(beta[ 2] +beta 3])* (beta] 1] -beta] 2] -beta] 3]))*
((beta 2] +beta] 3])* exp(-beta] 1] *times) - beta] 1]* exp(-(beta[ 2] +beta[ 3])* times))
y=y2+vy4

predd = function(beta, tmp, k=0){
SumOfSales = sum(tmp[,2])

times = tmp[,1]

Y = (beta3]*beta[4]*times/(beta[ 2] +beta[3])) +
(beta[4]/(beta] 1]-beta] 2] -beta[ 3]))* (((beta] 3] -beta[ 1] )/beta] 1])* (1-exp(-beta] 1]*times))
+ ((beta] 1]* beta[ 2])/(beta] 2] +beta] 3])2)* (1-exp(-(beta] 2] +beta[ 3])* times)))

Y = SumOfSales*Y
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nuopt.options(maxitn = 200, method ="trust", scaling="on", eps=1e-06)
result.problem = System(model = min.res, tmp.data$times,

cumsum(tmp.data$sal es)/sum(tmp.data$sal es))
result.solution = solve(result.problem)

se = as.vector(result.sol ution$objective)

beta

- ERREEE L HEER RO 7T 7 (K3 - X 4)
beta = as.doubl e(result.sol ution$vari ablespbeta$current)
plot(tmp.data$times,tmp.data$sal es,type="1",col=1)
lines(tmp.data$times, pred(beta,tmp.data,k=0)/20,type="1" ,col=2)



plot(tmp.datas$times,cumsum(tmp.data$sal es) type="1",col=1)
lines(tmp.data$times,predd(beta,tmp.data,k=0),type="1",col=2)

- BH SN DRER
NUMBER_OF VARIABLES 4
NUMBER_OF FUNCTIONS 211
PROBLEM_TYPE MINIMIZATION
METHOD TRUST_REGION
<preprocess begin>.......... <preprocess end>

<iteration begin>
res=1.1e+001 .... 1.5e-001 .... 2.6e-003 .... 3.8e-004 ... 3.9e-004 ....
1.3e-003 .... 8.4e-004 .... 1.3e-003 .... 1.1e-005 .... 8.3e-007

<iteration end>

STATUS OPTIMAL
VALUE_OF OBJECTIVE 0.2166693456
ITERATION_COUNT 45
FUNC_EVAL_COUNT 77
FACTORIZATION_COUNT 154
RESIDUAL 8.281828955e-007
ELAPSED_TIME(sec.) 1.98

> beta

[1] 1.55333854 0.32685592 0.02756388 0.05574682

% Z ZC, VALUE_OF OBJECTIVE DfEAFAZE "Fefn (F/h i) OETHS.

o VA TNDFHDETNDNTG A—ZHWEBILOET —F ~DY T

* S+NUOPT To /M 3L ERIL
sales = as.integer(get(dataname)[,1])
sales = sales- min(sales) + 1

tmp = data.frame(times = as.integer(names(table(sales))),sales = as.integer(table(sales)))
model .data = merge(data.frame(times =
seq(from=1,to=max(sales))),tmp,by.x="times",by.y="times",al=T)



model .data$sal es[is.na(model .data$sales)] = 0
model .data$sales = cumsum(model .data$sal es)

min.res = function(sales, times, mark.size){
sales = sales'mark.size
Time <- Set()
param <- Set(1:2)
timelength <- length(times)
t <- Element(set = Time)

j <- Element(set = param)

sales <- Parameter(list(1:timelength,sales),index = t)

times <- Parameter(list(1:timelength,times),index = t)

beta <- Variable(index = param)

beta[j] >=0

1-exp(-(timeg[t]/beta[ 1])beta[ 2]) >= 0

1-exp(-(timeq[t+1,t<length(times)]/beta] 1] )beta[ 2]) >=
1-exp(-(timed[t,t<length(times)] /beta 1])"beta] 2])

r <- Expression(index =t)

rTt] ~ saled[t] - (1-exp(-(times[t]/beta] 1])"beta[2]))

obj = Objective(type="minimize")
obj ~ Sum(r[t]*r[t],t)

beta[1] ~ 0.1
beta[2] ~ 1

min.res2 = function(sales, times, mark.size, first.beta){
sales = salesmark.size
Time <- Set()
param <- Set(1:2)
timelength <- length(times)



t <- Element(set = Time)

j <- Element(set = param)

sales <- Parameter(list(1:timelength,sales),index = t)

times <- Parameter(list(1:timelength,times),index = t)

beta <- Variable(index = param)

beta[j] >=0

1-exp(-(timeg[t]/beta[ 1])"beta[2]) >= 0

1-exp(-(timeq[t+1,t<length(times)]/beta] 1] )beta[ 2]) >=
1-exp(-(timed[t,t<length(times)] /beta[ 1])"beta] 2])

r <- Expression(index =t)

rTt] ~ saled[t] - (1-exp(-(times[t]/beta] 1])"beta[2]))

obj = Objective(type="minimize")
obj ~ Sum(r[t]*r[t],t)

beta[1] ~ first.beta[1]
beta[2] ~ first.beta[2]
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nuopt.options(maxitn = 150,method="trust",scaling="on")
result.problem = System(model = min.res,model .data$sal es,model .data$times,length(sales))
result.solution = solve(result.problem)
result.Ist = list(dataname = dataname,beta = as.vector(result.sol ution$variablesSbeta$current),
variance=as.vector(result.sol ution$obj ective)/length(sal es),cumsal e=length(sal es),

objective=as.vector(result.solution$objective))

result.Ist = list(dataname = dataname,beta = as.vector(result.sol ution$variablesSbetascurrent),
variance=as.vector(result.sol ution$obj ective)/length(sal es),cumsal e=length(sal es),
objective=as.vector(result.solution$objective))

times = seq(from=1,to=max(sales))

pred = length(sales)* (1-exp(-(times/result.IstSbeta 1] ) result.|st$beta[ 2]))



result.lst
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plot(model.data$times]-1],diff(model .data$sal es),type="1",
xlab="time",ylab="Cumulative unit sales",ylim=c(0,max(diff(model .data$sal es))))

lines(timeg[-1] ,diff (pred),type="I",col=6)

title(main = dataname)

plot(model.data$times,model .data$sal es,type="1" xlab="time",ylab="Cumulative unit sales",ylim=

¢(0,max(mode! .data$sales)))
lines(times,pred,type="1",col=6)

title(main = dataname)

- BH SRR
NUMBER_OF VARIABLES
NUMBER_OF FUNCTIONS
PROBLEM_TYPE
METHOD
<preprocess begin>.......... <preprocess end>
<iteration begin>

res=2.0e+000 .... 1.0e+000 .... 4.9e-002 .... 1.2e+000
9.4e-001 .... 1.9e-001 ... 2.5e-011

<iteration end>
STATUS
VALUE_OF OBJECTIVE
ITERATION_COUNT
FUNC_EVAL_COUNT
FACTORIZATION_COUNT
RESIDUAL
ELAPSED_TIME(sec.)

> result.lst
$dataname;

[1] "koka.hagjime"

2

211
MINIMIZATION
TRUST_REGION

... 1.1e+000 ....

OPTIMAL
0.2432036668
34
50
66
2.547597494e-011
0.10



$beta:
[1] 98.062341 1.183934

$variance:
[1] 0.0003948111

$cumsale;
[1] 616

$objective:
[1] 0.2432037

% Z ZC, VALUE_OF OBJECTIVE DfEAFRZE "Ffn (R/h ik OETHS.
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Im.fit = Im(log(salest1e-5)~times,data=tmp.data)

predddd = exp(predict(Im.fit))
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plot(model.data$times] -1],diff(model .data$sal es),type="1" xlab="time",

ylab="Cumulative unit sales",ylim=c(0,max(diff(model .data$sales))))

lines(predddd,col=6)



