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: e -..,,/ Deviance Residuals:
o0l Min 10 Median 30 Max
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1990 2000 2010 Coefficients:
¥ Estimate Std. Error t value Pr(>|t])
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model

{

Tau.Noninformative <- 0.0001
Y[1l] ~ dnorm(y[1l], tau[2])

y[1l] ~ dnorm(0, Tau.Noninformative)
for (t in 2:N.Y) {
Y[t] ~ dnorm(y[t], tau[2])
v[t] ~ dnorm(m[t], tau[l])
m[(t] <- delta + y[t - 1]
}
delta ~ dnorm(0, Tau.Noninformative)

for (k in 1:2) {
tau[k] <- 1 / (s[k] * s[k])

s[k]

}
} 2016-10-06

~ dunif (0, 10000)
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[EDHRT, BEfREE] DERIE

> summary(glm(GL ~ year, data = d))

Coefficients:

Estimate Std. Error t value Pr(>|t|)
(Intercept) -1.41e+01 6.21e-01 -22.6 <2e-16
year 7.03e-03 3.18e-04 22.1 <2e-16
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Effd T(ES (GLM) MFAIL Tz NERERIL

> summary(glm(GL ~ year, data = d))

Coefficients:

Estimate Std. Error t value Pr(>|t|)
(Intercept) -1.41e+01 6.21e-01 -22.6 <2e-16
year 7.03e-03 3.18e-04 22.1 <2e-16
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KEZEREET IV IXT=ERICHE

Y[1] ~ dnorm(yI[1l], taul2])

v[ 1] ~ dnorm(0.0, Tau.Noninformative)
for (t in 2:N.Y) {

Y[t] ~ dnorm(yI[t], taul2
v it] ~ dnorm(m[t], taull])
m[t] <- delta + vyv[t - 1]

}

delta ~ dnorm(0, Tau.Noninformative)
for (k in 1:2) {

taulk] <- 1.0 / (s[k] * s[kl])
s|k] ~ dunif (0, 1.0E+4)

YS
Y Y2 trend

iS{ET
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KEZEEETILNFEILZ HREE

> summary(glm(GL ~ year, data = d))

Coefficients:
Estimate Std. Error t value Pr(>|t|)

(Intercept) -1.41e+01 6.21e-01 -22.6 <2e-16
year . 7.03e-03 3.18e-04 22.1 <2e-16
R pempEETL A
_ 7 GLM
1008 51100 F#7-10.84°C
Hi=h {F R HDIS5%XE
s |RNICEOHY
0.70°C 5 \
. I
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Spurious regression

[KFR5E S LDEIE

time series Y ~ time series X
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r%ﬁb\(TG)@UFEII?J spurious regression

27 spurious_regression.R »
Source on Save | O A - &
X <- cumsum(rnorm(100))

y <- cumsum(rnorm(100))

lines(ts(y), col = "red")

[0, [ = N WU 8

5:40 {Top Level) =

Console ~/

=% Run | o= | ¢

plot(ts(x), col = "blue", ylim = range(x, vy))

print(summary(glm(y ~ x))Scoefficients)

> plot(ts(x), col = "blue", ylim = range(x, y))

> lines(ts(y), col = "red")

> print(summary(glm(y ~ x))S$coefficients)
Estimate Std. Error t value

(Intercept) -1.67120

X 0.64551

< |

Pr(>Itl)

0.90288 -1.8510 6.7186e-02
0.10803 5.,9753 3.7127e-08

=0

Source -

R Script =

=

Environment History [
Files Plots Packages Help Viewer — [
&= HExport~ | @] | ¢ | & 45, Publis

ts(x)
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Time

S5&2ERITEEREUTCHITT

2016-10-06

ibaraki2016f

64/80



A ADKRELFRINNCOENIZT T ?
EtFEH/\J - deEan_)fd:b\Et%\‘ﬁU 7 Histogram of v.p1

_ o _
© _ o _| B r@_(l\J ((_
o o
| X i Y s |k, EDAT L)
3 - 3 - s - ik
7 U __] S _
g || ||.|I.|| Ill |.|||T|| g = ||I . III|||I I|"|'| 9\
______________________________________ o—
| | | | [ | | | | [ | I I I I |
0 5 10 15 20 0 5 10 15 20 00 02 04 06 08 1.0

LHL gim(Y ~X) &ETB &

65/30
2016-10-06



Y~ X
2210 L L\ [O])R
Spurious
regression
C DEET

IKREZEFEET IV (SSM) T
BERCSLVIZS DNV




—BENDS IS LDA—D
TFILEENTE VOV

Y ”N(Yt: Sy)

XJ/?/Z\‘.Y?)\“ t
IS

2016-10-06 1baraki2016f 6//80



“TBEDS IS LD A
Y &X (FHIL

Yy ~N(Y, sy)

t+1

2016-10-06 1baraki2016f 68/80



_BEDS IS LIDA—D
Y &X (FHIL

Yy ~N(Y, sy)

t+1

2016-10-06 1baraki2016f 69/80



Y ~N(Y,s) —ZBOERDH(BEER)

—_REDIERD M (BEERE)

In the 2-dimensional nonsingular case (k = rank() = 2), the probability density function of a vector

[X Y] is:

Bivariate case

fey) = 1 exp (_ 1 [(ﬂ: —ux)® (= pr) 2l — )y M,)D
’ 2waxayﬂ 2(1 - Pz) 03,: u:rfr Ox0y

where p is the correlation between X and Y and where ¢x > 0 and oy > 0. In this case,
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https://en.wikipedia.org/wiki/Multivariate_normal_distribution
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