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p. failure <- 0.5

plot(0:10, p. failure” (0:10), type="b”, main="9¢ R TLKT HFEE" xlab="5KTE", ylab="FE")
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p. failure x volume.exp = C
n.part <- 1:10
pl <~ 0.05

p. failure <- pl*n.part
plot(n.part,p. failure, xlab="2EI%k", ylab="FEE" main="B T HHEE")
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plot (n.part,p. failure™n.part, type="b", xlab="92E|%k", ylab="FEZE" main="F R TkEKT HFE")
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n.part <- 1:10

pl <~ 0.01

p. failure <- pl*n.part™1.9

par (mfcol=c (1, 2))

plot(n. part, p. failure, xlab="7Z1%", ylab="%ZFE" main="kK I HHEZER")

plot(n.part, p. failure™n.part, type="b”, xlab="52EI%k", ylab="FZE" main="§ R TLKT IHHEE")
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v=0D B
flv) =e
v <- seq(from=0, to=3, length=100)

a <- 1
plot (v, exp (-axv), type="1", xlab="BE", ylab="HEE" main="kKEZER")
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# utility functions
my.g <- function(x, as, ps=0: (length(as)-1), scale=1) {
ret <- rep(0, length(x))
for (i in 1:length(as)) {
ret <- ret + (as[i]/scale)*x"ps[i]

J

ret
}
my.div.g <- function (vs, as, ps=0: (length(as)-1), scale=1, log=FALSE) {
ret <-0
for (i in 1:length(vs)) {
ret <- ret + my.g(vs[i], as, ps, scale)
}
if(1log) {
ret <- exp(ret)
}
return(ret)
}
as <- ¢(-1)
ps <= ¢ (1)
v <- seq(from=0, to=2, length=101)
scale <- 1

#plot (v, exp (my. g (v, as, ps, scale)), type="1")

2085 2B BRI DR, 3NERS IEEERMIDEXREZABRLTHD.

vs <= ¢(0.5,0.5)
my. div. g (vs, as, ps, scale)

## [1] 0.3678794

vs <- ¢(0.8,0.2)
my.div. g(vs, as, ps, scale)

## [1] 0.3678794

vs <- ¢(0.5,0.3,0.2)
my.div. g(vs, as, ps, scale)

## [1] 0.3678794
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K <~ 1
plot (v, (exp (-=v)+K) / (1+K) , type="1", xlab="BE", ylab="FEZE" main="%kBREZXE")
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vs <- rep(1/2,2)
prod ((exp (-vs) +K) / (1+K))

## [1] 0.6452352

vs <- rep(1/3,3)
prod ((exp (-vs)+K) / (1+K))

## [1] 0.6322156

vs <- rep(1/4,4)
prod ((exp (-vs) +K) / (1+K))

## [1] 0.6257333

nNEFENIDEE. n& [2TKRIT DX EOB%

n.v <~ 1:10
out <- rep(0, length(n.v))
for (i in 1:length(n.v)){
vs <= rep(1/n.v[il,n.v[il)
out[i] <~ prod((exp(-vs)+K)/(1+K))
}
plot(n.v,out, xlab="Z S EI%", ylab="HZE" main=" R TkKT HHEX")

www.statgenet.med.kyoto-u.ac.jp/StatGenet/lectures/2016/sampleFraction2.html 8/34



2022/05/14 5:17 BHLYU TN Z2HDETD

FRCKRBT R

- 0
(O_ —
o
©
(Q_ —
o
i |
253 0
<
© —
o
o)
o)
N o]
o
o © o o
o o)
[ [ [ [ |
2 4 6 8 10
ENEH

KRRz — b U THD

BEBEEN RN RN RIMEEZ T 2DT. EHEHZED
FZlEU. REEREEE—MRIELIZLDT, B NE0ORBEF(CZER)TRIZEICTD

f@) = e

9(v) = —av

k
g(v) = Z a;v"
i—1

g(v) NEMIRNSGS
p=0DHE

as <- ¢(-0.5)

ps <- ¢c(0)

v <- seq(from=0, to=2, length=101)

scale <- 1

plot (v, exp (my. g (v, as, ps, scale)), type="1", xlab="BE", ylab="FEZE" main="LBKFHEZE")
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n.v <- 1:10

out <- rep(0, length(n.v))
for (i in 1:length(n.v)) {
vs <- rep(1/n.v[il,n.v[i])
out[i] <- my.div.g(vs, as, ps, scale)
}
plot(n.v, out, xlab="9ZN1%" ylab="FEZE" main="2& CThKT BHEX")
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p=1DIFE

as <- ¢c(-1)
ps <- ¢(1)

v <- seq(from=0, to=2, length=101)

scale <- 1

plot (v, exp(my. g(v, as, ps, scale)), type="1", xlab="RE", ylab="FR" main="5k KHER")
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n.v <~ 1:10
out <- rep(0, length(n.v))
for (i in 1:length(n.v)){
vs <- rep(1/n.v[il,n.v[il)
out[i] <~ my.div.g(vs, as, ps, scale)
}
plot(n.v,out, xlab="5&I%", ylab="FEE" main="2G < &L 1 EIEKNT HHEE")
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p=2Diz5E

as <- ¢(-1)

ps <- ¢(2)

v <- seq(from=0, to=2, length=101)

scale <- 1

plot (v, exp(my. g (v, as, ps, scale)), type="1", xlab="&RE", ylab="HE" main="kLBFEER")
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n.v <- 1:10

out <- rep(0, length(n.v))
for (i in 1:length(n.v)) {
vs <- rep(1/n.v[il,n.v[i])
out[i] <- my.div.g(vs, as, ps, scale)
}
plot(n.v, out, xlab="9 %", ylab="FEE" main="F R TkKT EMHEE")
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as <- ¢(-1)

ps <- ¢(0.5)

v <- seq(from=0, to=2, length=101)
scale <- 1

plot (v, exp(my. g(v, as, ps, scale)), type="1", xlab="RE", ylab="FR" main="5k KHER")

www.statgenet.med.kyoto-u.ac.jp/StatGenet/lectures/2016/sampleFraction2.html 15/34



2022/05/14 5:17

HYBLTINZ2DETD

K BpER

c |
w —
o
B G-
ﬂ- —
o
[ [ [ [ [
0.0 05 1.0 1.5 2.0
=8
ENEITD
n.v <- 1:10

out <- rep(0, length(n.v))
for (i in 1:length(n.v)) {
vs <- rep(1/n.v[il,n.v[i])

out[i] <- my.div.g(vs, as, ps, scale)
}

plot(n.v, out, xlab="%

2%, ylab="FeE" main="3 R THRMT BHE")
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library (MCMCpack)
## Loading required package: coda
## Loading required package: MASS

i #
##t ##t Markov Chain Monte Carlo Package (MCMCpack)

## ## Copyright (C) 2003-2017 Andrew D. Martin, Kevin M. Quinn, and Jong Hee Park
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#H #t
## ## Support provided by the U.S. National Science Foundation

# ## (Grants SES-0350646 and SES-0350613)
#Ht ##

library (mwaytable)

n.pt <- 1074

Vs <~ rdirichlet(n.pt, rep(1,3))
cv <- CategoryVector (3)

xy <= Vs %*% cv

as <- ¢(-1)
ps <- ¢(2)
v <- seq(from=0, to=2, length=101)
scale <- 1

out <- rep(0, n.pt)
for (i in 1:n.pt){

vs <- Vs[i,]

out[i] <- my.div.g(vs, as, ps, scale, log=TRUE)
}

out. st <- (out-min(out))/(max (out)-min (out))
plot (xy, pch=20, col=rgb (out. st, 1-out. st, 1), xlim = ¢(-1,1),ylim=c(-1,1))

1.0

xy[.2]
0.0
I

-1.0

-1.0 -0.5 0.0 0.5 1.0

xy[,1]
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library (rgl)

## Warning: package 'rgl’ was built under R version 3.2.5
library (knitr)
knit_hooks$set (rgl = hook_rgl)

plot3d(xy[, 11, xy[, 2], out)

(1]

g(v) = a x .5 DHE

g9(v) = a x "

DIFE(
DETNETDEEELIED. BUREERRS. BEDENEE.

library (MCMCpack)

[ibrary (mwaytable)

n.pt <- 1074

Vs <= rdirichlet(n.pt, rep(1,3))
cv <- CategoryVector (3)

xy <- Vs %% cv
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as <- ¢(-1)

ps <- ¢(0.5)

v <- seq(from=0, to=2, length=101)
scale <- 1

out <- rep(0, n.pt)
for (i in 1:n.pt){

vs <- Vs[i,]

out[i] <~ my.div. g(vs, as, ps, scale, log=TRUE)
}

out. st <- (out-min(out))/(max (out)-min(out))
plot (xy, pch=20, col=rgb (out. st, 1-out. st, 1), xlim = ¢(-1,1),ylim=c(-1,1))

1.0

xy[.2]

-1.0

-1.0 -0.5 0.0 0.5 1.0

xy[,1]

library (rgl)
library (knitr)

knit_hooks$set (rgl = hook_rgl)

plot3d(xy[, 11, xy[, 2], out)
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Vs <= rdirichlet(n.pt, rep(1,3))
cv <- CategoryVector (3)
xy <= Vs %*% cv

as <- ¢(-1,-1)

ps <- ¢(0.5,2)

v <- seq(from=0, to=2, length=101)
scale <- 1

out <- rep(0, n.pt)
for (i in 1:n.pt){
vs <- Vs[i,]

out[i] <- my.div.g(vs, as, ps, scale, log=TRUE)
}

library (rgl)
library (knitr)

knit_hooks$set (rgl = hook_rgl)

plot3d(xy[, 11, xy[, 2], out)
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Vs <- rdirichlet(n.pt, rep(1,3))*5
cv <- CategoryVector (3)
xy <- Vs %x% cv

as <- ¢(-1)

ps <- ¢(0.5)

v <- seq(from=0, to=2, length=101)
scale <- 1

out <- rep(0, n. pt)
for (i in 1:n.pt){

vs <- Vs[i,]

out[i] <= my.div.g(vs, as, ps, scale, log=TRUE)
}
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library (rgl)
library (knitr)

knit_hooks$set (rgl = hook_rgl)

plot3d(xy[, 1], xy[, 2], out)

out

ol ]

(R ANy

g(v) NEMEITIRD EHREDHERZITD

Vs <= rdirichlet(n.pt, rep(1,3))
Vs2 <- Vs x5

cv <- CategoryVector (3)

xy <- Vs %*% cv

xy2 <- Vs2 %*% cv
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as <- ¢(-1,-1)

ps <- ¢(0.5,2)

v <- seq(from=0, to=2, length=101)
scale <- 1

out <- rep(0, n.pt)
out2 <- out
for (i in 1:n.pt){
vs <- Vs[i,]
out[i] <- my.div.g(vs, as, ps, scale, log=TRUE)
vs <- Vs2[i,]
out2[i] <- my.div. g(vs, as, ps, scale, log=TRUE)

out. st <= (out-min(out))/(max (out)-min (out))
plot (xy, pch=20, col=rgb (out. st, 1-out.st, 1), xlim = ¢(-1,1),ylim=c (-1, 1))

1.0

xy[,2]

-1.0

-1.0 -0.5 0.0 0.5 1.0

xy[,1]

library (rgl)
library (knitr)

knit_hooks$set (rgl = hook_rgl)

plot3d(xy[, 11, xy[, 2], out)
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knit_hooks$set (rgl = hook_rgl)

plot3d(xy[, 1], xy[, 2], out2)

out2

1]
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n.obs <- 10

v <- seq(from=0, to=1, length=n. obs+1)

#tmp <- sort(rdirichlet(1, rep(0.2, n. obs))*0. 98, decreasing=TRUE)

tmp <- c(sort(rdirichlet(1,rep(0.5, n.obs/2))/2, decreasing=TRUE), sort(rdirichlet (1, rep (4, n. obs/2
)) /2, decreasing=TRUE)) *0. 98

p <~ 1-¢ (0, cumsum (tmp))

plot (v, p, type="1",ylim=c(0, 1), xlab="&BE", ylab="FE" main="%LKEXR")

KB
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sp <- smooth. spline(x=v, y=p, df=length(v)-1)

vv <- seq(from=0, to=1, length=1000)

plot (predict (sp, vv), type="1",ylim=c (0, 1), xlab="&FE", ylab="FEZE" main="k BRFER ({@FH) ")
abline (h=0, col=2)

2k BUTE == (i A1)

1.0

0.2

0.0

0.0 0.2 04 0.6 0.8 1.0

)
1]

n.pt <- 1074

Vs <= rdirichlet(n.pt, rep(1,3))
cv <- CategoryVector (3)

xy <= Vs %% cv

out <- rep(0, n.pt)
for (i in 1:n.pt){
vs <= Vs[i,]
tmp <- predict(sp, vs)
#print (tmp)
out[i] <- prod(tmp[[21])
}

out. st <~ (out-min(out))/(max (out)-min (out))
plot (xy, pch=20, col=rgb (out. st, 1-out. st, 1), xlim = ¢(-1,1),ylim=c (-1, 1))
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1.0

xy[.2]
0.0
I

-1.0

-1.0 -0.5 0.0 0.5 1.0

xy[,1]

library(rgl)
library (knitr)

knit_hooks$set (rgl = hook_rgl)

plot3d(xy[, 11, xy[, 21, out)

ol 1]
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plot3d(xy[, 11, xy[, 2], out)
min. pt <- which(out==min (out))
print (Vs[min. pt, ])

## [1] 0.0060782138 0.9933327391 0. 0005890472

spheres3d (c (xy[min. pt, ], out[min. pt]), col=2, radius=0.1)

ol 1]

SARENTNBE
AR EZHEE 3 D72, ARl —EZzfEoTELWNES

MBS ZHTE T D/2HC. —EORBZERIT DN TR THNE, BEZHTEL. TDT T, AR
SENMDOMOTNBIEE] (CRSULT. RBRDEIZRDDIIENTED

x BB
R E T HEE I DI2H(C, RO —EZEXEWVHNE LN
WizE

CNAFED R TS 3.

HRRBEN TR TS S EVS T L% RNBBCBANMEANS. EE52E1CT 5.

ZERE 0-1D— DM ELTHNSE, ZOFRDMODELET. DEINEREST. [k DmHiE5SN
Do
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n.r <- 100
prior <- runif(n.r)
n.pt <- 1074

Vs <= rdirichlet(n.pt, rep(1,3))
cv <- CategoryVector (3)
xy <= Vs %*% cv

out <- matrix(0,n.pt,n.r)
for (i in 1:n.pt){
vs <- Vs[i,]
for(j in 1:n.r){
tmp <- predict(sp, vsxprior[j]l)
#print (tmp)
outli, j] <~ prod(tmp[[2]1])
}
}

IR T DERDODMZVNS DN DDEIDHZETRRT D

par (mfcol=c (3, 3))
s <- sample(1:n.pt,9)
for (i in s){
hist (outli, 1)
print(Vs[i, 1)
}

## [1] 0.1089105 0.3413615 0. 5497280

## [1] 0.02590158 0.12889944 0.84519898

## [1]1 0.4122318 0.2424043 0. 3453638

## [11 0.2091492 0.3757193 0.4151315

## [1] 0.3278744 0.0503129 0.6218127

## [1] 0.05948781 0.70659750 0.23391469

## [1] 0.1558262 0.5710377 0.2731361

## [11 0.71791920 0.26089505 0.02118575
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Histogram of out[i, ] Histogram of out[i, ] Histogram of out[i, ]
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2
L1111
Frequency
0 30
Ll
Frequency
30
LiI111]

02 04 06 08 10 02 04 06 08 10 02 04 06 08 10
out]i, ] out[i, ] outfi, ]
Histogram of out[i, ] Histogram of out[i, ] Histogram of out[i, ]
> > > o
5] 3] Q <
[ C C
[ wn 5] o 7] o
=] - =] [37] 3 ~
g j ’_‘_H—’_’_l—!—' g 3 /—I—l_|—v—‘—— g j ﬂm
T T T T T i - ° [ T T 1 | - ° [ T T |
00 02 04 06 08 1.0 02 04 06 08 10 02 04 06 08 1.0
out[i, ] out[i, ] out[i, ]
Histogram of out[i, ] Histogram of out[i, ] Histogram of out[i, ]
& z 9 2y
o & 5
g ° g © g °
pusy pui T 1 — pui
e ° [ T T | i i R E— . ° [ T T | |
02 04 06 08 10 00 02 04 06 08 10 02 04 06 08 10
out[i, ] out[i, ] out[i, ]

## [11 0.3191097 0.4618257 0.2190646

par (mfcol=c(1,1))

KELUIRVVERDEAFHE TIESR S

out.val <- apply(out, 1, mean)
plot3d(xy[, 1], xy[, 2], out. val)
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oLt val

ol ]

plot3d(xy[, 1], xy[, 2], out. val)
min. pt <- which(out. val==min(out. val))
print (Vs[min.pt, 1)

## [1] 0.3279570 0.3346456 0.3373974

spheres3d (¢ (xy[min. pt, ], out. val [min. pt]), col=2, radius=0. 1)

out.val

ol 1]

KEGURVVER DR IYE TE SRS

out.val <- apply(out, 1, quantile, probs=0.5)
plot3d(xy[, 1], xy[, 2], out. val)
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oLt val

ol ]

plot3d(xy[, 1], xy[, 2], out. val)
min. pt <- which(out. val==min(out. val))
print (Vs[min.pt, 1)

## [1] 0.3279570 0.3346456 0.3373974

spheres3d (c (xy[min. pt, ], out. val [min. pt]), col=2, radius=0. 1)

out.val

ol 1]

K URVWVER DR/ IME TE SRS

out.val <- apply(out, 1, max)
plot3d(xy[, 1], xy[, 2], out. val)
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oLt val

ol ]

plot3d(xy[, 1], xy[, 2], out. val)
min. pt <- which(out. val==min(out. val))
print (Vs[min.pt, 1)

## [1]1 0.9923491531 0. 0005914427 0. 0070594042

spheres3d (c (xy[min. pt, ], out. val [min. pt]), col=2, radius=0. 1)

out wal

1]
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