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Related distributions

o If X ~ P-;jis{)ll)anu:l Xo ~ P-;jis{)lg)are independent, then the dif ference
Y = X; — X, followsa Skellam distribution.

o If X ~ P{jis{:)\l)and Xo P{jis(,li)are independent, then the distribution of X
conditional on X; 4 X5 isabinomial distribution. Specifically, given X; + Xo = k.
X~ Bil‘lﬂl‘ﬂﬁ:k, Jtlf'(;"tl + }'\2)) More generally, if X1, X5,..., X, are independent Po

random variables with parameters Aq, Ag,..., A, then
n
gwenZXj = IEC,XE- ~ Binom k! HL .In fact,
j=1 Ej:l )"j

{X:} ~ Multinom | £, DY

Ej:l J

e If X ~ Pﬂiﬂ(,}\) and the distribution of V7, conditional on X =k, is a binomial distributior
Y| [:X — k) ~ Biﬂ{j]‘ﬂ(k!p), then the distribution of ¥ follows a Poisson distributior
V o~ P{Jiﬂ(/\ . p}. Infact, if {K } conditional on X = k, follows a multinomial distributic
{'j/; }| {X — k) ~ NMultinom {k;ﬁ'ﬁ)* then each Y, follows an independent Poisson
distribution ¥} ~ P{jlﬂ[:)\ 'P:’)_-P{Y:'_-}G') = ().

+ The Poissondistribution can be derived as a limiting case to the binomial distribution as the

number of trials goes toinfinity and the expected number of successes remains fixed —see |
rare events below. Therefore it can be used as an approximation of the binomial distribution

K7V VBT OK &EWD /v http://en.wikipedia.org/wiki/Poisson_distribution
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> d2 <- read.csv("d2.csv") # T—H LA IH

> (ct2 <- xtabs(y © x + Spc, data = d2))
Spc

X A B

0O 286 85
1 378 148
> plot(ct2, col = c("orange", "blue"))
ct2

0 1




AND—ICEABDEOV AT a4y 7OF (ZIEDH)

Ao TR LEEWTF— 4713 &
ZZTHATRTY VAR

~ Pois( ), ..)
log(Ai2) = o+ O

> # SpcA 7
> summary(glm(y ~ x, data = d2[d2$Spc == "A",], family = poisson,
(... B...)
Estimate Std. Error z value Pr(>|z|)
(Intercept) 5.6560 0.0591 95.65 < 2e-16
X 0.2789 0.0784 3.56 0.00037



> # SpcB ZlF

> summary(glm(y ~ x, data = d2[d2$Spc == "B",], family = poisson,
(... 0&..0)

Estimate Std. Error z value Pr(>|z]|)
(Intercept) 4.443 0.108 40.96 < 2e-16
X 0.555 0.136 4.07 4.6e-05
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R7Y V3% GLM - ZIE5 % GLM D27 h Y

o IS GLM: logit(q, .) = a, + b.x
1
1+ exp[—(ar + buw)]
o K7V Vo log(M. ) = o, + fx 18 &E

= exp(o + Fax)

Ag,z = exp(as + Bsx)
...... (A DOEIE] (X7
B exp(c, + F.x)
+ X,z exp(c, + F.x) + exp(a; + Bsx)
1

1+ explay — o + (Be — )]




—IEDmD GLM

" 1+ exp[— (2 4 buw)]
RT7YVDRHED GLM (D EIAR)

1
+ g,z —1 + explag — v, 4+ (Bs —
T B &
ZIE* GLM w7V o tm GLM
— — O

_/33

)]



LbEs: —IER R ERTY U HED GLM

—IA9%% GLM RT3 GLM
= 1.213 = — O
— ‘0276 — — /33

> Z“IES# GLM (A FBDHER)
> glm(ct2 © c(0, 1), data = d2, family = binomial)

(Intercept) c(0, 1)
1.213 -0.276
> K7V Va3 GLM (A D)
> glm(y ~ x, data = d2[d2$Spc == "A",], family = poisson)
(Intercept) X
5.656 0.279
> RTY V3% GLM (B D)
> glm(y ~ x, data = d2[d2$Spc == "B",], family = poisson)
(Intercept) X

4.443 0.555
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0 286 85 7

1 378 148 17

> plot(ct3, col = c("orange", "blue", "green"))
ct3

0 1




K7V a3mD GLM (—FFA )

> glm(y ~ x * Spc, data = d3, family = poisson)

(... B%...)

Coefficients:

(Intercept) X SpcB SpcC  x:SpcB  x:SpcC
5.656 0.279 -1.213 -3.710 0.276 0.608

[HEAR] ORPY V3% GLM D85 X —F—TE &-oon

~  Pois( )
log(An2) = + Oz
— 5.60 oag = 5.66 — 1.21 oac = 5.66 — 3.71

= 0.279 B = 0.279 4 0.276 Bc = 0.279 4 0.608
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X AAB C D E F G H I
06221 14 11 10 10 2 0 2
1 48 34 22 17 16 7 2 1 1

> plot(ct9, col

c(THESLTH%» EIEE))

0 cts 1




K7V a3 HmD GLM (—HFEAR)

> ct9
Spc
X A B C D E F G H I
0 62 21 14 11 10 10 2 0 2
1 48 34 22 17 16 7 2 1 1
> summary(glm(y ~ x * Spc, data = d9, family = poisson))

(Intercept) X SpcB SpcC

4.127 -0.256 -1.083 -1.488

SpcD SpcE SpcF Spc@

-1.729 -1.825 -1.825 -3.434

SpcH Spcl X:SpcB X:SpcC

-26.430 -3.434 0.738 0.708

X:SpcD X:Spck X:Spck X:Spc@

0.691 0.726 -0.101 0.256

X:SpcH x:Spcl

22.559 -0.437 HfE OEEEILIIN Y AN

2013-03-07 (2013-03 07 17 :41 1SIEER) 51/ 77



[7RATH gim(O)] AEOBBEREARE

o NEIRMNTH B2/ ETIC, MITICHEIND /AT A —
H—ENEAEABZTLIED

o TDLHIIFE, &K ICEAT—IRENDHDBE, /N
A—8H—HWEINHL RSB

o TZ T GLMM Zff>THhL D!
— 2?7 12 AT?! — Spc DHEEICHIF = WLz
- ®REIEE? 9FEICIE EITWB] &E2A0H 3B

— Spc DB (R IIDOHET) ERS/HICLE
A




> (fit.glmm <- glmmML(y ~ x, data = d9, cluster = Spc, family = poisson))

(B%)

> fit.glmm$posterior.modes

[1] 1.926862 1.230935 0.807098 0.557225 0.483854
[6] 0.067305 -1.218522 -2.005846 -1.426968

individual 1AN2 A 3
_o" e 1
0]




T—8 (IWEEEH) T —% (GREAEE)
BEAEDEFHY[11E X[1]
4 fEE D=

/ b[Spc[i]] =
KT Y 57 4/3)#0%

""S'i’j 1ambda[1]<'—a[SPC[1]]<
[EEERID B%’E ==Y il
A ag \ ‘yquWH%@ ‘YSM]ﬁﬁﬁw
ixooE o DO X
, , ------------------------------------------------- FREHREBRID M
®mIEHREGD M e — FEERT )

o CDLIICT—H%KETT S
e WinBUGS ZfE>T/NS X —4 —#E (MCMC /) = L7=\WDT, BUGS
O— RTEL

o WinBUGS Z R D TFoIiXE L THED
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7 > < 2% (Gamma distribution) & [EfA]HM?

IEDOEES y > 0
o TEEIERIE (paramter: 7, s)

S

o E

T
L' (s)
o HAFFIE s/r, 2YEN s/72

S

y*~ ' exp(—ry)

p(y|s,r) =

(A) r=s5=1 (B)r=s5=5 (C) r=5=0.1
o_|i ’ :
o |
oy 5
5 8
# 5
B3 i
o_
[ H
o :
o I | | | | I | | T 1
0 1 2 3 4 0 1 2 3 4 0 1 2 3 4 7]
B 6.12 A ¥ aadmEsEal R NSRS 28 o, WERhiEmE s

. FL A OMMOERIE 12< y <18 YR HEEHD b



(LR OWERDH: X—9a/mET14 )LD

o EH LT ERIEDHERDH

o /72l THEX] OBERSHLRDT [BELTI1ICRBDIED
WeiE] ZELHE L TERNT S

o X—44%: (0.6,0.4) &H (0.325,0.675) 7 &

e 714U L%%: (0.5,0.3,0.1) &H (0.28,0.54,0.18)
e

(Tmi

a=12,b=8 a=6,b=4 a=12,b=0.8 a=0.6,b=04




= 0.60 | ¢

0.654 «— AVSHHEETILCTE
/.1\ R—IRHETILTE
e ERBATE %7

-

w = {0.60, 0.40}
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5.4 1.8 1.1

3.4 .
sarisria — 0-940
3
sre— = 0.50
2 _ 0.540, 0.2386 — AV HETILTE
37237 — 0-33 . .
T4V IOL9HmETILTE

SHEATE 37
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HYIBRETTIRAED 18U EDIN

o R—AINHIETA LI LDHEDEFHRLBAYFTHY, IHT-

Related distributions [edit]

i, fori € {1,2,...,K},
¥; ~ Gamma/(shape = o, scale = ) independently,
then [©]

K

.
V= Z Y; ~ Gamma(shape = Z o;, scale = ),
i=1

i=1

and

X=(X1,....Xg)=(WN/V,..., Y /V) ~ Dir(ay,..., QK ).

Although the X5 are not independent from one another, they can be seen to be generated from a
set of i independent gamma random variables (see (5] far proof). Unfortunately, since the sum 17
is lost in forming X, it is not possible to recover the original gamma random variables from these
values alone. Nevertheless, because independent random variables are simpler to work with, this
reparametrization can still be useful for proofs about properties of the Dirichlet distribution.

HY<3%HTOK EWD/\F 2 http://en.wikipedia.org/wiki/Dirichlet_distribution

o BREM: R M glm(y ~ x, family = Gamma) (& A 72
(GEH): 0 =1/r = B, EWOHIRZBLZLTULAVLDSL
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R @ library(DirichletReg) & LMD package H'd %
TAVILDHEFESTGLM 2 [TV EHNTED

> ALake <- Arcticlake
> ALake$Y <- DR_data(ALake[,1:3])
> DirichReg(Y ~ depth + I(depth~2), ALake)

Coefficients for variable no. 1: sand
(Intercept) depth  I(depth~2)
1.436197 -0.007238 0.000132
Coefficients for variable no. 2: silt
(Intercept) depth  I(depth~2)
-0.025970 0.071745 -0.000268
Coefficients for variable no. 3: clay
(Intercept) depth  I(depth~2)
-1.793149 0.110791 -0.000487



ZIAD T

o [GEBEELDIA

=)

AT AY Y

Jm & B CREEDFE

35 TCTL&D

BH 3 EDNTIEFRC 9 EH 100 (278207

o EARZE - IZAFZE & L2 7= random effects & E L 2T ik
HBRWISEE

o £

T—IDLKIAHDBE

COik THEER] OBRDHIT VSR,



)ﬁ)%&b /\/ t\‘ 5 %O)j j\\ 3 (ESJ57 EHHE = http://goo.gl

/Pekdu)

Ao HmzEHLLRWL

%ﬁﬁ;E7_U

EEERD

ZITCHFL

------ HOAEL I H

iR & [EHATET S

Bkb

JxZEZ D

B o<

EERM ZETI T


http://goo.gl/Pekdu

>_

()]

()]

(48]

£ o_| e
_O b v—
C |
-] ()-\\

(@) Q >

bt ]

(@) -:‘*ﬁ‘

© G0

g &

Re) Q

© g‘

| |
0 S 10 15

below ground mass X

o NIVEZICEMEFEELREILLTS
o MEBENKIL R >TLK NI THRZKRELTS




AT A WHR FATx5HA

parameter process observation
_____ ir
migsg | g, ) L BE
SR W <:
5?1_ 17X = X TS
Lo B ik
E;E? e AR DEE
) Y _ 7
- Fiaf
7 -y

http://tech-jam.com

2013-03-07 (2013-03 07 17 :41 1SIEER) 67/ 77



for (i in 1:N) {
Y[i]l ~ dnorm(y[i], Tau.err) # M EERDE
X[i] ~ dnorm(x[i], Tau.err) # MO FEFDE
y[i] <- qli] * wl[i]

x[i] <= (1 - qlil]) * wl[i]

# TOLDICGHRBAEHOMREEREZL H2HDOED
logit(qli]l) <- a + b * log.wli] + rel[il

wli] <- exp(log.wl[il)

# log.wli] [FM EER + HITFERDE

log.wlil © dnorm(O, Tau.noninformative) # !!

(LR, &g, FLEEROI— FTIEPRIEEDMBANE)

B0 ol
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==Y

(TP




. BUGS code TEEDEIET /I %2EEiRT % (modell.txt)

L NICT—AY9%EELIEYTBRAVY) T M%EEL (runbusl.R)

. R T runbus1.R Z 3217 (source("runbugsi.R"))

. RAMNS library (R2WinBUGS) (2 & > T WinBUGS H &S

. WinBUGS I Markov chain Monte Carlo (MCMC) %> 7)) > &
. BROMHDODY VTV THRNRISEINS

WELR I 74 IVIGEBHESY M MBS O—RKRTEXXT
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M =1200 Bandwidth =0.005403

BE w KFEDOD/NNSA =Y —Db IET1 T+ R
Z WS RBEREIE MCMC IXERANE WL
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