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Pr(6|x)
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p(a. 1Y)

9(g. 19", y)

wi(g |g,y)=min 1,2

’
Pr(0[x)

9@ 1g.y)=9(q g .y)

1 p(q |y)

wi (g |G, y) = min
t JCAR)

p(aly)

a(g*1a, y)

Accept always:
Pr(6*|x)>Pr(6|x)

currrent
state

Accept with prob.:
Pr(6*x)/Pr(0]x)

Proposal
distribution
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Parameter
. Iter q m t
lteration g m G 1 42. 7660 24. 7302 0. 0991
1 m t G 2 33. 2195 24. 7302 0. 0991
A 1 1 1 3 32.1012 21.5676 0.2074
2 d, m, t, G, 4 15. 5683 16. 6066 0. 8895
5 15. 8359 7.3401 0. 8895
6 14. 0830 11. 0646 0. 8895
b 4y m, b G, 7 14. 0830 11. 0646 0. 7637
b+1 Opsr m,., t. G,.q 8 14. 0830 9. 7314 0. 7637
b+2 t G 9 14. 0830 9. 7314 0. 7155
or2 Mho b+2 b+2 10 14. 0830 9. 7314 0. 7155
. 11 14. 0830 14. 7419 0. 7155
b+m q t G 12 20. 2126 13. 6762 0.2730
b*tm Mhim b*tm b*rm 13 28. 3537 21.1475 0. 3290
14 10. 2557 14. 7419 0.7813
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Load the coda library

l'i brary(coda)

Clear Rs nenory

ro(list = 1s(all = TRUE))

Reads our MCMC dataset and assigns it to MCMCdat a

MCMCdat a <- read. tabl e("MCMCdat a. out"”, header =TRUE)

Find the nunmber of iterations (length of the matrix)
size = di mM  MCMCdat a) [ 1]

Turn MCMCdata into a ncnt obj ect
MCMCdat a = ncnc(data= MCMCdata, start = 1, end = size,

thin =

1)
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> pl ot (MCMCdat a,

# Show me sone KDEs for the marginal
trace = FALSE, density = TRUE, snooth = TRUE)

posteriors

0.02 0.04

0.00

0.2 0.4 0.6

0.0

Density of g1
T T T T
0 50 100 150
N = 5369 Bandwidth = 1.554
Density of m1
T T T T
0 2 4 6

N = 5369 Bandwidth = 0.1308

0.04 0.08 0.12

0.00

2.0 3.0

1.0

0.0

Density of q2
N T T T
0 10 20 30
N = 5369 Bandwidth = 0.644 9 (
Density of m2
N T T T T T T
0 1 2 3 4 5 6

N = 5369 Bandwidth = 0.05114
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# Make a plot of all the paranmeters in the dataset
> plot(MCMCdata, trace = TRUE, density = FALSE, snooth = TRUE,
auto. | ayout = TRUE)

Trace of q1 Trace of q2
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# Make a plot of al

the parameters in the dataset
# Plot the 0.025,0.5,0.975 points of the distributions
> cunupl ot (MCMCdat a, probs=c(0. 025, 0.5, 0.975))
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# Conpute a z-score for each paraneter for the first 10% and | ast 50%
# of the chain, fracl + frac2 nmust be <1
> geweke. di ag( MCMCdat a, fracl=0.1, frac2=0.5)

Fraction in 1st window = 0.1
Fraction in 2nd wi ndow = 0.5
ql q2 ml ne

-1.23157 0.52706 -0.81059 -0.05335
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# Tell me whether the chain night be stationary using HW

> hei del . di ag(MCMCdat a, eps=0.1, pval ue=0.05)

gl
g2
mL
m

gl
g2
ml
2

Stationarity start p- val ue
t est iteration

passed 1 0. 665
passed 1 0. 959
passed 1 0. 369
passed 1 0.793

Hal fwi dt h Mean

t est

passed
passed
passed

passed

Hal f wi dt h

22.354 0.6172
7.060 0.2353
1.239 0.0615

0. 354 0.0228
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# Tell

nme whet her the chain nmight be stationary using HW

> hei del . di ag(MCMCdat a, eps=0.1, pval ue=0.05)

gl
g2
mL
m

gl
g2
ml
2

Stationarity start p- val ue
t est iteration

passed 1 0. 665
passed 1 0. 959
passed 1 0. 369
passed 1 0.793

Hal fwi dt h Mean

t est

passed
passed
passed

passed

Hal f wi dt h

22.354 0.6172
7.060 0.2353
1.239 0.0615

0. 354 0.0228
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> MCMCdat a_chai nl <- read.tabl e("MCMCdat a_chai nl1. out", header =TRUE)

> MCMCdat a_chai n2 <- read.tabl e("MCMCdat a_chai n2. out", header =TRUE)

> size_chainl <- di m{ MCMCdat a_chai nl) [ 1]

> size_chain2 <- di m MCMCdat a_chai n2) [ 1]

> MCMCdat a_chai nl <- ntnct(data= MCMCdat a_chainl, start = 1, end =
size_chainl, thin = 1)

> MCMCdat a_chai n2 <- ntnct(data= MCMCdat a_chai n2, start = 1, end =

size_chain2, thin = 1)

> MCMCData <- ntnt.list(MMCdat a_chai nl, MCMCdat a_chai nl)

> gel man. di ag(MCMCDat a, confidence = 0.95, transform=FALSE,
aut obur ni n=TRUE)

factors:

Point est. 97.5% quantile

ql 1.03 1.03
g2 1. 00 1.00
i 1. 00 1. 00
n2 1. 00 1.00

Mul tivariate psrf
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# Plot shrink factors by iteration
> gel man. pl ot (MCMCDat a, bi n. w dt h=10, max. bi ns=50,

confi dence=0. 95)




# Tell nme how long that | need to run the chain to achieve ny stated
# accuracy in estimates of the paraneters
> di ag(MCMCdat a, g=0.05, r=0.01, s=0.95, converge.eps=0.001)

Quantile (Qq)

Accuracy (r)

0.05
+/- 0.01

Probability (s) = 0.95

Burn-in
(M
gl 10
g2 8
m 8
m 2

Total Lower bound Dependence

(N) (Nm n) factor (1)
6204 1825 3.400
4878 1825 2. 670
4928 1825 2.700
1796 1825 0.984

> raftery. di ag(MCMCdat a, g=0.50, r=0.025, s=0.95, converge.eps=0.001)

Quantile (Qq)
Accuracy (r)

0.5
+/ - 0.025

Probability (s) = 0.95

Burn-in
(M
ql 8
g2
mlL
n2

w 00 ©

Total Lower bound Dependence

(N) (Nmi n) factor (1)
4392 1537 2.86
5718 1537 3.72
4340 1537 2.82
1786 1537 1.16

> raftery. di ag(MCMCdat a, g=0.95, r=0.01, s=0.95, converge.eps=0.001)

Quantile (q)
Accuracy (r)

= 0.95
= +/- 0.01

Probability (s) = 0.95

Burn-in
(M
ql 12
g2 3
m 12
n2 4

Total Lower bound Dependence

(N) (Nmi n) factor (1)
7230 1825 3.96
2036 1825 1.12
5984 1825 3.28
2443 1825 1.34
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Chan Heating Prob. Didt.

0 1 (Q.G|Y)*0
1 0.9 (Q,G|Y)09
2 0.8 (Q,G|Y)08
3 0.6 (Q,G|Y)08
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b =

| = chains#
(starting at 0)

01=0.01

Default: g1=0.05

g1=0.1




91=0.01, g2=2

Default: g1=0.05, g2=2

01=0.1, g2=2

()

$) .

%

$)

91=0.05, g2=1

Default: g1=0.05, g2=2

01=0.05, g2=3
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b,
91=0.8, g2=0.95

91=0.7, g2=0.9

1209, @209 01=0.8, g2=0.85
g1=0.9, g2=0.

=10 /4 /‘

Default: g1=0.8, g2=0.9
Default: g1=0.8, g2=0.9
Default: g1=0.8, g2=0.9

i=6
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MCMCdat a_chai n2 <-

MCMCdat a_chai nl1 <-
size _chainl, thin =

> MCMCdat a_chai n2 <-
en?2, thin =

>

> read. t abl e( " MCMCdat a_chai n2.
> size_chainl <- di mM{ MCMCdat a_chai nl) [ 1]
>

>

ncnc( dat a=
1)
ncnc( dat a=
1)

si ze_chai n2 <- di m MCMCdat a_chai n2) [ 1]

MCMCdat a_chai nl

MCMCdat a_chai n2,

out ",

start

start

, $3
&% $& & &
& 2 n 4’$
2 R 4
2 R "4
1
& && "> ,
L/ 3B / & , & %
MCMCdat a_chai n1 <- read.tabl e("MCMCdat a_chai nl. out"”, header =TRUE)

header =TRUE)

1, end

I
=
®
>
o
I

q nc. i st (MCMCdat a_chai n1, MCMCdat a_chai nl)
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d; > q,C
m, > m,C

A) )



?"A

d; > q,C
m, > m,C
A ) ) M, M,C

B ,
Pr(q, > d,) =1(d; > 0,

Iter.(s) gl g2 Pr(gl>q2)
1 42.7660 24. 7302 1
1 33.2195 24. 7302 1
3 32.1012 21.5676 1
4 15. 5683 16. 6066 0
_ 1 5 15. 8359 7.3401 1
Pr(ql > qz) =— | ((751 > (. 2) 6 14. 0830 11. 0646 1
S s ’ ’ 7 14. 0830 11. 0646 1
8 14. 0830 9. 7314 1
9 14. 0830 9. 7314 1
10 14. 0830 9. 7314 1
11 14. 0830 14. 7419 0
12 20. 2126 13. 6762 1
13 28. 3537 21. 1475 1
14 10. 2557 14. 7419 0
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» 01 = 0

5 0) =P
> —
i A

P.O.R. = p/(1-p)
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d; > q,C
m, > m,C
A ) ) M, M,C

B :
Pr(m, > m,) =1(m; > m,)

Iter.(s) gl g2 Pr(gl>q2)
1 42.7660 24. 7302 1
1 33.2195 24. 7302 1
3 32.1012 21.5676 1
4 15. 5683 16. 6066 0
1 5 15. 8359 7.3401 1
Pr((m>m)=— I(m,>m,,) 6 14. 0830 11. 0646 1
S s ’ ’ 7 14. 0830 11. 0646 1
8 14. 0830 9. 7314 1
9 14. 0830 9. 7314 1
10 14. 0830 9. 7314 1
11 14. 0830 14. 7419 0
12 20. 2126 13. 6762 1
13 28. 3537 21. 1475 1
14 10. 2557 14. 7419 0
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d; > q,C
m, > m,C

A)

)

1
E(M,|[Y)== gm/2

S s
Iter.(s) ql il ML
1 42.7660 0. 0991 2.1191
2 33. 2195 0. 0991 1. 6460
3 32.1012 0.2074 3. 3289
4 15. 5683 0. 8895 6. 9240
5 15. 8359 0. 8895 7.0430
6 14. 0830 0. 8895 6. 2634
7 14. 0830 0. 7637 5. 3776
8 14. 0830 0. 7637 5. 3776
9 14. 0830 0. 7155 5. 0382
10 14. 0830 0. 7155 5. 0382
11 14. 0830 0. 7155 5. 0382
12 20. 2126 0.2730 2. 7590
13 28. 3537 0. 3290 4.6642
14 10. 2557 0. 7813 4. 0064

E(M, |Y) =

1
S s

q,m, /2

M, > M.,C

1
Pr(M, > |\/|2)=§

S

I (h/lsi > I\/Is,z)



