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> dlm(FF =1, V=0.8, GG =1, W= 0.1, m0 = 0, CO = 100)
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> dlmModPoly(order = 1, dV = 0.8, dW = 0.1, CO = 100)
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> FF (myMod)

(.11 [,2]
[1,] 1 0

> W(myMod)

[,11 [,2]
[1,] 0o 0
[2,] 0o 1

> m0 (myMod)
[11 00
> V(myMod) <- 0.8
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> myMod <- dlmModPoly() + dlmModSeas(4)
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> dlmModPoly(dV = 0.2, dW = c(0, 0.5)) %+%
+ (dlmModSeas (4, dV = 0, dW = c(0, 0, 0.35)) +
+ dlmModPoly(1, dV = 0.1, dW = 0.03))
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> u <- rnorm(25)
> myMod <- dlmModReg(u, dV = 14.5)
> myMod$JFF

(.11 [,2]
[1,] 0 1

> head (myMod$X)

[,1]

[1,] 0.639
[2,] 0.947
(3,1 3.128
[4,] 2.733
(5,1 -0.480
[6,] 0.156
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> buildFun <- function(x) {
+ dlmModPoly (1, dV = exp(x[1]), dW = exp(x[2]))
+ }

0000 (ooo (0,0)D000000ODU0OLOODOUOLDOD MLEODOOODOODODODOOODOO

> fit <- dImMLE(Nile, parm = c(0,0), build = buildFun)

> fit$conv
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> dlmNile <- buildFun(fit$par)
> V(dlmNile)

[,1]
1,1 15100

> W(dlmNile)

[,1]
[1,] 1468
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> StructTS(Nile, "level")
Call:

StructTS(x = Nile, type = "level")

Variances:
level epsilon

1469 15099
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> buildFun <- function(x) {

+ m <- dlmModPoly(1, dV = exp(x[1]))

+ m$JW <- matrix(1)

+ m$X <- matrix(exp(x[2]), nc = 1, nr = length(Nile))
+ j <- which(time(Nile) == 1899)

+ m$X[j,1] <- m$X[j,1] * (1 + exp(x[3]))

+ return (m)

+ F

> fit <- dImMLE(Nile, parm = ¢(0,0,0), build = buildFun)

> fit$conv
[1] ©

> dlmNileJump <- buildFun(fit$par)
> V(dlmNileJump)

[,1]
[1,] 16300

> dlmNileJump$X[c (1, which(time(Nile) == 1899)), 1]



[1] 2.79e-02 6.05e+04

ooooo 1yoooooooooooooooooooooooooooooooobooobooOoooo
oobobooooooon

3 DbOobooooooooooo

DLMOOOO00O0O0ODOO00O0OO0OO0O00000O00000DOOO0000DOO0000O0OO0O000DODOO
cooobobooboooooooooooobobooooooobooboboooooooboboooooon
00:<jyj0000000000 (4,j)00000¢0000 ;0000000000000 y,...,y; 0 iy
0000000000000 0000000000000t00000000000 (filtering) 000 Oy
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cooboboooobooooooooooOoooOobOoOoboOooOoOobooOoOoOoOoOOoOoO0oOOoOoOoDbOoOoboobooOOno
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0 (0000000000000 00000D000D000)0D000DO00D000DO0O00DO0DOO0O0ONDO
ooboboooobooooooooOm
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gobobboooobbbibddiddinFilter 000000000 DOOOOO0OODODOOO0ODODODOOOO
Ubobob0 n0O0000dIwFilter 0000000000 DO0ODO0ODOOO0O0ODOODOOOODOODO
n+1000000000000000O0O0Y,00000000D000 6,000 (¢=0,1,...,n)000
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> nileJumpFilt <- dlmFilter(Nile, dlmNileJump)
> plot(Nile, type = ’0’, col = "seagreen")

> lines(dropFirst(nileJumpFilt$m), type = ’0’,
+ pch = 20, col = "brown")
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o0oo0oooOo0ogu.cO000o00ooooooooSVvbo pOoOODO0OOOOOOOOD.COOO DOOO
goobooboboboooooooooobobobobooboboboooobDobDoboboboboboooo
gogoboobooobboobobobuooobboooobbooobobbooobbbooobbbOoooo
dm0 0000000000 dImSvd2var 0000000 O0OSVDOOODOOODOODOOODOOODOOO
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gooo

attach(nileJumpFilt)
v <- unlist(dlmSvd2var(U.C, D.C))

pl <- dropFirst(m) + qnorm(0.05, sd = sqrt(v[-1]))

sqrt(v[-11))

>
>
>
> pu <- dropFirst(m) + gqnorm(0.95, sd
> detach()

>

2, col = "brown")

lines(pl, 1ty

"brown")

> lines(pu, lty = 2, col

dinFilter 100 000000000000000000000000000000 (yh4—1 000000
0006,000)0000000000000000000000 (phe 000000000 % 000)0
00000000 (000¢=1,...,np)000000000 SVvDOOOOOOOO
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> nileJumpSmooth <- dlmSmooth(nileJumpFilt)

> plot(Nile, type = ’0’, col = "seagreen")

> attach(nileJumpSmooth)

> lines(dropFirst(s), type = ’0’, pch = 20, col = "brown")
> v <- unlist(dlmSvd2var(U.S, D.S))

> pl <- dropFirst(s) + gqnorm(0.05, sd = sqrt(v[-1]))

> pu <- dropFirst(s) + gnorm(0.95, sd = sqrt(v[-1]))

> detach()

> lines(pl, 1ty = 2, col = "brown")

> lines(pu, 1lty = 2, col = "brown")
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1Gas <- log(UKgas)

dlmGas <- dlmModPoly() + dlmModSeas (4)

buildFun <- function(x) {
diag(W(dlmGas)) [2:3] <- exp(x[1:2])
V(dlmGas) <- exp(x[3])

+ VvV Vv Vv

+

+

return(dlmGas)

+

F}
(fit <- d1mMLE(1Gas, parm = rep(0, 3), build = buildFun))$conv

A\

(1] o

> dlmGas <- buildFun(fit$par)
> drop(V(dlmGas))



[1] 0.00182
> diag(W(d1lmGas)) [2:3]
[1] 7.90e-06 3.31e-03

coboboooobobocoobooooOoOoOoOoOoObocOoOobOOo0OOoOOOOOObCO0ObOOOOobOOOOODn
ooboboobooooooooboooobooooboooooooooobobooobOoOooooOoOoooon

> gasSmooth <- dlmSmooth(1lGas, mod = dlmGas)
> x <- cbind(1Gas, dropFirst(gasSmooth$s[,c(1,3)]1))
> colnames(x) <- c("Gas", "Trend", "Seasonal")

> plot(x, type = ’0’, main = "UK Gas Consumption")
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Gas
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T T T T
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gobboobbooobooobboobboobboobbboo0obboobl dilmForecast U OO
goooooboooooobbbobobooooooooooobbbboooooobobooboo0gd a, R, £, Q0
good

gasFilt <- dlmFilter(lGas, mod = dlmGas)
gasFore <- dlmForecast(gasFilt, nAhead = 20)
sqrtR <- sapply(gasFore$R, function(x) sqrt(x[1,1]))

sqrtR)

pu <- gasFore$al[,1] + qnorm(0.95, sd = sqrtR)

>
>
>
> pl <- gasFore$al[,1] + qnorm(0.05, sd
>
> x <- ts.union(window(lGas, start = c(1982, 1)),
+

window(gasSmooth$s[,1], start = c(1982, 1)),

+

gasFore$al,1], pl, pu)

A\

plot(x, plot.type = "single", type = ’0’, pch = c(1, 0, 20, 3, 3),
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+ col = c("darkgrey", "darkgrey", "brown", "yellow", "yellow"),

+ ylab = "Log gas consumption")

> legend("bottomright", legend = c("Observed",

+ "Smoothed (deseasonalized)",

+ "Forecasted level", "90), probability limit"),
+ bty = ’n’, pch = c¢(1, 0, 20, 3, 3), 1ty = 1,

+ col = c("darkgrey", "darkgrey", "brown", "yellow", "yellow"))
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0000000000000 0000O00O000000LD0D0ODO0ODOD0O0D0DO0OD (DOODODOODOOD
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lgoooooo0ooo MCMCOOOOOOO0OO0OO00000000000000
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[CK, FS,S|00000000000D0000000D000O000000D000DO0DOForward Filtering
Backward Sampling; FFBSOOOOUOOOOOOOOOO0OOOOODOOOOOOOOOOOOOOOOO
0000oO00oO000oDO00L0o0o0O00D00DO0OoLODO0oODO0O0DOODK]oODODOoooooD
gobodoobooooboooooooooboooobooooooooooooooooooooboOooon
000000ooooooooooooooo bLMOOOoOOoODoOOoOoOOoOOOOOOOOOODOOOOO0OO0
0000000000000 oooooooogoo bLMOODOooDooooooooooooo
gooon

cooooooooboooboooooooooOoboooboOo0ooobooooooOoboooDoOooDbObOooDOon
gobodooobooooboooooooooobooooboooobooooooooooOoooOoOboOooboOooon
gbobooobooooooooobooobooooboooooobooooobooooboooooooooDoOoOon
gobodobooooboooooooooboooobooooooooooooooooooooobooooon
goboooboooooooooooOoooOooOoOobOOoOobobooOoobooOoOooooOOoOoOoOboOooDn

00000 dm0O00O0OFFBSOOO dlmBSample 0000000000000 OOOOOOOOO
gobooooboooobooooOooOoocOoOoOOo0o0obOOo0oOobOOoOoOoboOoOoOoOoOOoOoOOOoOoOoDbOoOoOon
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000000000000 000O00O000O00O0ODOO(truelevel) 00D O00D0O0O0ODOODOOOODOO
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goboooo

> plot(Nile, type = ’0’, col = "seagreen")
> nileFilt <- dlmFilter(Nile, dlmNile)
> for (i in 1:10) # 10 simulated "true" levels

+ lines(dropFirst (dlmBSample (nileFilt)), col = "brown")
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GiksD0ODOOODOOO [GBT|OOOOOODOOODODDODOODODOOOODODODODOOOODODOOOOOOO
cooobooboobooooooobOoboooboboooooooooboooooooobobooooon
gobooooooooooooooOoooobOoOooboOoOoOoOobOOo0ooboOoOoOoOoOOoO0b0bObO0O0n dimOd
O00 arms 000000000Gikks0000000000 COODO0OO00O00O0O000D0armsO000OO
cobooboooooooocooooboooOoooOOoOoobOoOoOOoO0OOOOO0bObOOoOoboOoboboOoma
ooobooooobooooooooooooooooooboo...bboooboooooboooobooooooog
000ooo0o0ooo00ooo00ooo0ooo00o0oo DLMOOOOOOOOOO0OO0DOOOO0O0O
cobobooooooooooocobobobooooboooOoooOoOoOoOoOboOoOobOoOoOoOoOooOoOoOoooboboOoooDn

k
fa) =" pio(w; i, o)

i=1

000 ¢(;u,0) 00000 w0000 ¢?00000000000000000000000000 x0O0
OoooooooooooobooRrRODODOOODO

> Imixnorm <- function(x, weights, means, sds) {

+ log(crossprod(weights, exp(-0.5 * ((x - means) / sds)"2
+ - log(sds))))
+}

coboooooooobooooo ppobobobOoboooboboooboobooobOOoOooOoooboOoooooon
0000000000000 00000000D0D000O0 (practical support) 0000000

> y <- arms(0, myldens = lmixnorm,

+ indFunc = function(x,...) (x > (-100)) * (x < 100),
+ n = 5000, weights = c(1, 3, 2),
+ means = c(-10, 0, 10), sds = c(7, 5, 2))

> summary (y)

Min. 1st Qu. Median Mean 3rd Qu. Max.
-34.4 -3.9 2.3 1.6 9.0 18.2

library(MASS)
truehist(y, prob = TRUE, ylim = c(0, 0.08), bty = ’0’)
curve(colSums(c(1, 3, 2) / 6 *
dnorm(matrix(x, 3, length(x), TRUE),
mean = c(-10, 0, 10), sd = c(7, 5, 2))),

+ VvV Vv Vv

+

+ add = TRUE)
> legend(-25, 0.07, "True demsity", 1ty = 1, bty = ’n’)
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V =[0%
W = diag(0,03,07,0,0)
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t=1
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goobooboboobobooobboooboooboooboooboobboobboobboobboOoo R
gbooooooooboboooon

A\

outGibbs <- dlmGibbsDIG(1Gas, dlmModPoly(2) + dlmModSeas (4),

+ a.y =1, b.y = 1000, a.theta = 1,
+ b.theta = 1000,

+ n.sample = 1100, ind = c(2, 3),

+ save.states = FALSE)

gooO1o00000000000o0oooooooooooooObOoOoObOOoODOOODOODODOODODOODDO
ooooooooooo vooom

burn <- 100

attach (outGibbs)

dV <- dV[-(1:burn)]

dW <- dW[-(1:burn), ]

detach()

par (mfrow=c(2,3), mar=c(3.1,2.1,2.1,1.1))
plot(dV, type = ’1’, xlab = "", ylab = "",

vV VvV VvV VvV Vv Vv VvV

+

main = expression(sigma”2))
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>
+
>
+
>
>
>
>
+
>
>
+
>
>

+

plot(dw[ , 1], type = ’1°, xlab = "", ylab =
main = expression(sigmal[beta] 2))

plot(dw[ , 2], type = ’1’, xlab = "", ylab = ""
main = expression(sigmal[s]~2))

use <- length(dV) - burn

from <- 0.05 * use

at <- pretty(c(0, use), n = 3); at <- at[at >= from]

plot(ergMean(dV, from), type = ’1°’, xaxt = ’n’,
xlab = "", ylab = "")

axis(1, at = at - from, labels = format(at))

plot(ergMean(dW[ , 1], from), type = ’1°, xaxt
xlab = "", ylab = "")

axis(1, at = at - from, labels = format(at))

plot(ergMean(dW[ , 2], from), type = ’1’, xaxt
xlab = "", ylab = "")

axis(1, at = at - from, labels = format(at))
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> mcmcMean (cbind (dV[-(1:burn)], dW[-(1:burn), 1))

W.2 W.3
1.59e-03 1.67e-04 3.61e-03
(1.05e-04) (6.11e-06) (9.33e-05)
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