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> # install.packages("yuima") "#"1Z2 XV b7 P AT EZINEGTIND,
YUIMA 78y 5 — ¥ Zai il e,

> require(yuima)
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WA 77— % %2 B33 % 72 12 quantmod (Quantitative Financial Modelling Framework) /3 77— % 4
YALR—VL, BiAAL,

> # install.packages("quantmod")

> require(quantmod)

IBMO7T—% %87 vu—F,

> getSymbols("IBM", from = "2016-01-01", to = "2017-12-31")
[1] "IBM"

> # str(IBM) # Yahoo Finance»H ¥ W vua— RINT—F0
> # xts (time series) A 7Y x 7 FIBMICAHAI LTV 3

T8I OBRD LKD) ZHTHS,

> head (IBM)

IBM.Open IBM.High IBM.Low IBM.Close IBM.Volume IBM.Adjusted

2016-01-04 135.60 135.97 134.24 135.95 5229400 120.9894
2016-01-05 136.76 136.89 134.85 135.85 3924800 120.9004
2016-01-06  134.38 135.58 133.62 135.17 4310900 120.2952
2016-01-07 133.70 135.02 132.43 132.86 7025800 118.2394
2016-01-08 133.18 133.82 131.32 131.63 4762700 117.1448
2016-01-11 131.81 133.82 131.76 133.23 4967000 118.5687

> tail (IBM)

IBM.Open IBM.High IBM.Low IBM.Close IBM.Volume IBM.Adjusted

2017-12-21 153.17 153.46 151.49 151.50 4153900 146.7899
2017-12-22 151.82 153.00 151.50 152.50 2990600 147.7588
2017-12-26 162.51 163.86 152.50 152.83 2479000 148.0786
2017-12-27 152.95 1563.18 152.61 153.13 2149300 148.3693
2017-12-28 153.20 154.12 153.20 154.04 2687600 149.2509
2017-12-29 154.17 154.72 153.42 1563.42 3327100 148.6502

setDate, setYuima CTT—% 47 =27 b, YUIMAA 7227 +%2K %,

> x <- setYuima(data=setData(IBM$IBM.Close))
> # str(x@data) # xD7T —% AW v FIZIBM.CloseT — ¥ DMEATE %

Jay b LTHS,

> plot(x, main="data with the original time stamps")



data with the original time stamps
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> y <- setYuima(data=setData(IBM$IBM.Close, delta=1/252))
> # str(y@data) #1 A7 v 7OIi£%0.00397 & %> 7z,

7ay +¥5,

> plot(y, main="time stamps of data rescaled")
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time stamps of data rescaled
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dXt = /J,Xtdt + O'Xtth

IBM.mod <- setModel(
drift=c("mu*xx"),diffusion=matrix(c("sigmax*x"),1,1))

# str(IBM.mod)

EFNEF—FZHNTYUIMA A 7227 F %13,

IBM.mod.data <- setYuima(model=IBM.mod, data=y@data)
# str(IBM.mod.data@data)

ETNDTF—=F~D7 4 b

IBM.fit <- gmle(IBM.mod.data,
lower=list(mu=0.01, sigma=0.01),
start=list(mu=1, sigma=1),
upper=list (mu=10, sigma=10),
method="L-BFGS-B")

# str(IBM.fit)

IBM.fit@coef # /37 X —4% OHEESE
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sigma mu
0.18820717 0.07668582
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> getSymbols("IBM", from = "2018-01-02", to = "2018-04-05")
[1] HIBMH

> IBM.first <- IBM$IBM.Close["2018-01-02"]
# FEOHD1Z2018-01-02THh %,
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IBM.mod.pred <- setYuima(model=IBM.mod,

+ sampling = setSampling(Terminal=0.25, n=250))
> # str(IBM.mod.pred)

HELIZET LV ZME>TRRAZERKL T rY T 5,

set.seed(127)
IBM.pred <- simulate(IBM.mod.pred,

>

>

+ true.parameter = list(sigma=IBM.fitQcoef[1],
+ mu=IBM.fit@coef [2]),

+

xinit = IBM.first)

\4

plot(IBM.pred, ylim=c(100,220), x1lim=c(0,0.27), col="skyblue",
ylab=c("IBM.Close") ,xlab=c("t"))

+
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## ¥ % 2L —F—DFK
mypred <- function(param){
result <- simulate(IBM.mod.pred,
true.parameter = list(sigma=param[1], mu=param[2]),
xinit = IBM.first)
return(get.zoo.data(result) [[1]])
}
## 100RDA% T T 2L — b LCRERE R
path <- replicate(100, mypred(IBM.fit@coef))
## > IalL—bLARXZTBY b
time.idx <- IBM.mod.pred@sampling@grid[[1]] # # A LA VYT v 7 A
matplot(time.idx, path, type = "1", 1ty = 1, col="skyblue",
xlab = "t", ylab = "IBM.Close", axes = FALSE,
main="IBM 2018.01.02-2018.04.04")
## Ko 2% EE
IBM2018.y <- setYuima(data=setData(IBM$IBM.Close, delta=1/252))
IBM2018.y <- get.zoo.data(IBM2018.y) [[1]]
lines(time (IBM2018.y),IBM2018.y, col="red",lwd=2)
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## il DEE

idx <- seq(l, length(time(IBM)), by = 9)

axis(1, at = time(IBM2018.y) [idx], labels = time(IBM) [idx])
axis(2)
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data
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functional
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yuima.model
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input data

input real time series

using the command
setData()

inference

use various methods for:
estimation (QMLE, B
hypotheses testing

statistical model
specify the model with

setModel () model selection

change point ane
covariance estimation
simulated data etc

generate a trajectory

from the model with
simulate()
sampling
describe the sampling
structure using
setSampling()

functional :
evaluation

prepare the func-

' evaluate the functional via
tional o - :
asymptotic expansion with

to be evaluated with TR —c

setFunctional ()
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