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goon

conputing software: R [available at http://ww.r-project.org/ ]

R : Copyright 2003, The R Devel opnent Core Team
Version 1.7.1 (2003-06-16)

Ris free software and comes with ABSOLUTELY NO WARRANTY.
You are welcone to redistribute it under certain conditions.
Type “license()' or “licence()' for distribution details.

Ris a collaborative project with nany contri butors.
Type “contributors()' for nore information

Type “deno()' for some denpbs, "help()' for on-line help, or
“help.start()' for a HTML browser interface to help.
Type "q()' to quit R

> # 1 #

> a <- c(68, 70, 57, 90, 68, 32, 13)
> mean(a)

[1] 56.85714

> sun{ a)

[1] 398

> sum(a)/7

[1] 56.85714

> a

[1] 68 70 57 90 68 32 13
> a[ - 7]

[1] 68 70 57 90 68 32

> sum(a[-7])/6

[1] 64. 16667

> q()
Save wor kspace i mage? [y/n/c]:

> # 2 #

> getwd() # w orking d_irectory

[1] "MacOsSX3: Users:tk:rnl71:"

> setwd(" MacOSX3: Users: tk: exercises")

> precip <- scan("precip.txt") # exanple of tinme series data
Read 29 itens

> precip

[1] 43.40 53.02 63.52 45.93 48.26 50.51 49.57 43.93 46.77 59.12 54.49 47.38
[13] 40.78 45.05 50.37 54.91 51.28 39.91 53.29 67.59 58.71 42.96 55.77 41.31

[25] 58.83 48.21 44.67 67.72 43.11
#

# by Ang. AA. HS. and W H Tang
# annual precipitation (unit: inch) at Esopus River (NY)
#

VVVVYV

# exercise 5.4 in Probability Concepts in Engineering Planning and Design
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37:

38:
39:
40:

41:

> | engt h( precip)
[1] 29

year <- 1918:1946

pl ot (year, precip, type="b")

abl i ne( h=nean(precip), |ty=2)

hi st (preci p)

hi st (preci p, breaks=seq(38, 68, by=2))
hi st (preci p, breaks=seq(38, 68, |en=7))
sunmar y( preci p)

Mn. 1st Qu. Median
39.91 44, 67 49. 57 50. 70 54.91 67
> range( precip)

[1] 39.91 67.72

> I QR(precip)

[1] 10.24

> 44.67 + 10. 24

[1] 54.91

> sd(precip) # s_tandard d_eviation
[1] 7.702964

> var (precip)

[1] 59. 33566

> . Last.val ue

[1] 59. 33566

> sqrt(.Last.val ue)

[1] 7.702964

> (d2 <- (precip - mprecip)”2)

[1] 53.32524721 5.37120583 164. 29051617
[ 6] 0. 03702307 1.28236100 45. 86558859
[11] 14.34580927 11.03843341 98.45429548
[16] 17.70378169 0. 33360583 116. 47619548
[21] 64.12143686 59.94497134 25.68042996
[ 26] 6.21212652 36.39001617 289.59824031
> sun(d2)/1 ength(precip) # by definition tex

[1] 57.2896

VVVVYVVYV

Mean 3rd Qu. Max.

.72

22.
15.
31.

6.
88.
57.

t p.

77593341
46387824
94978169
69560238
21743686
64474721
37

> sunm(d2)/ (length(precip) - 1) # another inportant def.,

[1] 59.33566

> # 3 #

5. 96538514
70. 85575755
0.11049893
285. 19056790
66. 05765755

di scussed | ater

> math <- read.table("math.txt", header=TRUE) # exanpl e of cross sectional data
> sunmar y( mat h)
dyna vect al ge anal st at
M n. : 0.00 M n. :9.00 M n. :15. 00 M n. : 9.00 M n. :9.00
1st Qu.:30.00 1st Qu.:42.00 1st Qu.:45.00 1st Qu.:35.75 1st Qu.:31.00
Medi an :41.50 Medi an :51.00 Medi an : 50. 00 Medi an : 49. 00 Medi an : 40. 00
Mean :38.95 Mean :50. 59 Mean : 50. 60 Mean :46. 68 Mean 142,31
3rd Qu.:49.25 3rd Qu.:60.00 3rd Qu.:57.25 3rd Qu.:57.00 3rd Qu.:51.50
Max. :77.00 Max. :82.00 Max. : 80. 00 Max. :70.00 Max. :81.00
> apply(math, 2, nean)
dyna vect al ge anal st at
38. 95455 50. 59091 50. 60227 46.68182 42. 30682
8 I —_— ! © |
o _| | : \ | |
© | 1 |
o _| I
= : :
R | ° : :
! o} | |
: o) _ _
o o
| | | | |
dyna vect alge anal stat
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43:

44:
45:
46:
48:
49:

50:
51:

52:

53:

> boxpl ot (mat h) 3 |
> boxpl ot (mat h, horizontal =T)
@ _|
8 o
@]
2 o
§ S
S
> # advanced 5 <
> hi st (mat h$al ge) 2 S
> ?hi st S
> ?ncl ass. Sturges = o
> ncl ass. St ur ges(nmat h$al ge) ©
[1] 8
> ncl ass. FD( mat h$al ge) =

[1] 12

> hi st (mat h$al ge, breaks="FD")
> | engt h( mat h$al ge)

[1] 88

> log(88)/log(2) +1 # text p.22

[1] 7.459432

I
0.0

> tabl e(cut (mat h$al ge, breaks=seq(0, 100, by=10)))

0.2

0.4

0.6

Number of Companies

0.8

(0,10] (10,20] (20,30] (30,40] (40,50] (50, 60]
0 1 1 11 33 27
(60,70] (70,80] (80,90] (90,100]
12 3 0 0

> tabl e(cut (mat h$al ge, breaks=seq(0, 100, by=10), right=F))

[0,10) [10,20) [20,30) [30,40) [40,50) [50,60)
0 1 1 10 28 30

55:
56:

57:
58:
59:
60:
61:
62:

63:

64:

65:

66:

[60,70) [70,80) [80,90) [90,100)

15 2 1
>

> st en( mat h$al ge)

The decimal point is 1 digit(s) to the right of the

1] 5

21 1

3 | 1266677889

4 | 0113333345566667777888999999

5 | 000000111223333344455666778899

6 | 000111123455578

71 12

8| O
>
> # 4 # Lorenz curve in text p.26-27 (Table 2.3)
> n.conpani es <- c¢(4428, 1118, 705, 124, 75, 36, 4.5, 2.4, 1.1)
> n.persons <- c(9486, 7214, 11134, 4648, 5103, 5734, 1706, 1651, 2320)
> (sum(n. conpani es) -> total.conp)
[1] 6494

0

> (sum(n. persons) -> total.pers)

[1] 48996

> (cunmsum(n. conpani es)/total .conmp -> crf.conp)

[1] 0.6818602 0.8540191 0.9625808 0.9816754 0.9932245

[6] 0.9987681 0.9994610 0.9998306 1.0000000
> (cunmsum(n. persons)/total.pers -> crf.pers)

[1] 0.1936076 0.3408442 0.5680872 0.6629521 0.7671034

[6] 0.8841334 0.9189526 0.9526492 1.0000000

\%

vV o+ o+

pol ygon(c(0, crf.conp), c(O,

plot(c(0, crf.comp), c(0, crf.pers),
x|l ab="Nunmber of Conpanies",
yl ab="Nunber of Persons")

crf.pers),

dens=10)
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goog

1 > # 1 # visit http://ww. ni kkenren. com’ handbook/i ndex3. htnml (ver. 2004)
2: > seisan <- ¢(102.3, 34.3, 68.5, 102.3, 31.5, 103.5, 21.4, 29.2)
3: > syugyou <- c(1178, 604, 1133, 232, 496, 2055, 391, 227)
4. > pi e(seisan, |abel s=gyokai <- c("manuf", "constr", "sales", "finance",
+ "transp", "service", "others", "govern"))
5: > pl ot (sei san, syugyou)
6: > cor( seisan, syugyou)
[1] 0.597209 constr
7: > d.seisan <- seisan - nean(seisan) sales
8: > d. syugyou <- syugyou - nean(syugyou) manuf
9: > pl ot (d. sei san, d. syugyou)
10: > sun( d.seisan * d. syugyou )/sqrt(
+ sun{ d.seisan”2) * sun(d.syugyou”*2) )
[1] 0.597209
11: > # this nmakes little sense, finance govern
12: > # see lines 32-42 in the next page
others
13: > # 2 #
igi z ﬁgggszéoag?d.table("conbini.txt", header =T) transp .
. . service
[1] "pop" "crine" "store"
16: > pop
Error: Object "pop" not found
17: > attach(conb)
18: > pop
[1] 5692321 1481663 1419505 2328739 1213667 1256958 2133592
19: > par(nfrow=c(1,2))
20: > hist(pop); hist(log(pop))
21: > conbini <- data.franme(log(pop), log(crine), log(store))
22: > par(nfrow=c(1,1))
23: > plot(conbini[[1]], conbini[[2]])
24: > pairs(conbini)
25: > cor(conbi ni)
| og. pop. log.crime. |og.store.
| 0og. pop. 1. 0000000 0.9729749 0.9463297
log.crine. 0.9729749 1.0000000 0.9161085
| og. store. 0.9463297 0.9161085 1.0000000
26: > (cor(log(crine), log(store)) -> cor.cs)
[1] 0.9161085
27: > cor(crime, store) # simlar value but not better
[1] 0.9148999
28: > cor(rank(crinme), rank(store))
[1] 0.8812374
29: > cor(rank(log(crinme)), rank(log(store))) # obviously,
30: > cor.test(crine, store)
31: > cor.test(crinme, store, nethod="spearman")
9 10 11 12
| | | | 5 5
0082 ° o 8% [ _
log.pop. ey & 9
00 & o &@% B
357 g o N
ﬁ - [e] © [e] ©
o o
o . §8° . o 80°°
- S log.crime. L 8%
1 e 0, e
1o £d% le 6o °°
<] [ - 3
o
Lo 000800 oo 82) o | :2
°@g@@9 o0 %oc;o 3o OgStore [ o
T 2%oc0 [

T T T T T T T T T T T T T
55 60 65 70 75 80 85



32:
33:
34:

35:

36:
37:

38:
39:

40:

41:
42:

43:
44.
45:
46:

47:
48:

49:
50:
51:

52:
53:

54:

55:

56:
57:

58:

60:
61:

62:

> # 3 #

> cor (rank(sei san), rank(syugyou)) # spearman
> rank(sei san)

[1] 6.5 4.05.06.53.08.01.02.0

> cor.test(seisan, syugyou, nethod="spearnan")

> # 4 # avoid the tie for the explanation ..
> sun{ sei san)
[1] 493
> seisan[4] <- 102.4 # ~ 493.1 * 0.208 > 102.3 ~ 493.1 * 0.207
> sei san
[1] 102.3 34.3 68.5 102.4 31.5 103.5 21.4 29.2
cor.test(seisan, syugyou, method="spearman")
cor.test(seisan, syugyou, method="kendall")
matri x(c(rank(seisan), rank(syugyou)), byrow=T, nr=2,
di manes=li st (c("sei san", "syugyou"), gyokai)
)[,order(seisan)]

ot hers govern transp constr sales manuf finance service
sei san 1 2 3 4 5 6 7 8
syugyou 3 1 4 5 6 7 2 8

\%

+ + VvV Vv

# 5 #

pl ot (conbi ni $l og. store, conbini $l og.crine, xlab="Store", ylab="Crime")
Im(log.crine. ~ log.store., data=conbini) -> res.cs

res.cs

vV V VYV

Cal | :
Imformula = log.crine. ~ log.store., data = conbini)

Coefficients:
(I'ntercept) | og. store.
2.441 1.145 N 4 : /

> abline(res.cs, Ity=2)

> nrow( conbi ni)

[1] 47

> s.Xx <- sun{conbini $log.store)

> s.y <- sun{conbini$log.crine)

> s.xy <- sun(conbini $log.crine *

conbi ni $l og. store)

s. Xxx <- sun(conbi ni $l og. st ore”2)

mat <- matri x(

c(47, s.Xx, S.X, S.XX), nc=2)
[,1] [, 2]

[1,] 47.0000 310.7895

[2,] 310.7895 2082. 9446 o -

> solve(mat) % %c(s.y, S.Xy)

[,1]

Crime
11

+ VvV V
10

,]1 2.440790
,] 1.144578
(crinme.f <- predict(res.cs))
1 2 3 Store
11.748296 9.785239 9.701854 ..

[1
[2
>

Normal Q-Q Plot

> poi nts(conbini $l og.s, crinme.f, pch=4)
> segnent s(conbini $l og.s, crine.f,
+ conbi ni $l og. s, o
+ conbi ni $l og. crine, |ty=3)
> qqgnor n(residual s(res.cs)) 8 S
> g
> # advanced S
> crossprod(matrix(c(rep(l, 47), %’ S
+ conbi ni $l og. store), nc=2)) 'g
[,1] [, 2] 8

[1,] 47.0000 310.7895
[2,] 310.7895 2082. 9446 o
> | sfit(log(crime), log(store)) , , T T I

Theoretical Quantiles



63:
64:
65:
66:
67:

68:
69:
70:
71:

72:
73:
74:
75:
76:
77
78:

79:
80:
81:

82:

82:
83:
84:
85:
86:
87:
88:
89:
90:

91:

92:

93:
94:

Series p57

< L0 o
o o 2 |
T N o
(é_ o (¢] @300 (e] o o |
g <2 _ B °©
s © o) &OO ,,,,,,,,,,,,,,,,,,,,,,,,
ﬂ - : il |
[] N ] o |
3 o o 0% < 3
g ! o o HI‘II\
<
? 2
o) [
©
T ' . ' ' | | | |
-0.5 0.0 0.5 0 5 10 15
residuals(res.spop) Lag
> # 6 #
> | m(log.crine. ~ |og.pop., data=conbini) -> res.cpop
> | n(l og.store. ~ |og.pop., data=conbini) -> res.spop
> pl ot (residual s(res.spop), residuals(res.cpop))
> cor( residual s(res.spop), residuals(res.cpop))
[1] -0.06225971
> # cf.
> cor.cp <- cor(conbini$log.c, conbini$log.p)
> cor.sp <- cor(conbini$log.s, conbini$log.p)
> (cor.cs - cor.cp * cor.sp)/sqrt((1 - cor.cp™2) * (1 - cor.sp”2))
[1] -0.06225971
>
> # advanced
> par(nfrom2,1)) -> op
> qgnorn(res. cpop)
> qgnorn(res. spop)
> par (op)
> cor.test(residual s(res.spop), residual s(res.cpop))
> # 7 #
> acf (p57) -> res
> as. vect or (res$acf) # another definition is used in R
[1] 1.00000000 0.52322256 -0.35142142 -0.77527647 -0.43742543 0.24042305
[7] 0.56461222 0.28974677 -0.22164656 -0.46356294 -0.21596706 0.19524342
[13] 0.32493090 0.09323200 -0.22630062 -0.28774449 -0.03028531 0.26890559
> as.vector(res$acf * 60/ (60 - 0:17)) # these are the sane as those in text.
[1] 1.00000000 0.53209074 -0.36353940 -0.81608049 -0.46867010 0.26227969
[7] 0.62734691 0.32801521 -0.25574603 -0.54536816 -0.25916047 0.23907358
[13] 0.40616363 0.11901957 -0.29517472 -0.38365932 -0.04129815 0.37521710
>
> # cf.
> cos.orig <- cos(2*pi*0: 24/ 24)
> plot(cos.orig)
> points(cos.b <- cos(2*pi*(0:24/24) + pi), pch=19)
> points(cos.c <- cos(2*pi*(0:24/24) + pil2), pch=25)
> abline(h=0, |ty=3)
> | egend(18,-.5, c("original™, "+ pi", "+ pi/2"), pch=c(1, 19, 25))
> cor(cos.orig, cos.orig)
[1] 1 5
> cor(cos.orig, cos.h) <7 %o e, JVVV, J0°
[1] -1 0 . v v
> cor(cos.orig, cO0S.c) S ° ° v ° ° v
[1] 1.423511e-17 2 ° d v . o v
> #, which stands for 3 S v . v . v
> # zero. 3 v ° o v o °
T v y ° v ° oorigina.
o o'v vvo OO ;IE:/Z .'
< PR vV v V o o ©O e o

Index
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10

#1#

q <-
for (j

nuneri c(50)

in 2:50) q[j] <~ 1 - prod(1 - 1:j/365)

vV V VYV

q
[1] 0.000000000 0.008204166 0.016355912 0.027135574 0.040462484 0.056235703
[7] 0.074335292 0.094623834 0.116948178 0.141141378 0.167024789 0. 194410275

app}bk <- function(n) 1 - exp(-n"2/2/365)

>

> plot(qg, xlab="N', ylab="Q', axes=F)

> axis(1, c(2,10, 20, 23, 30, 40, 50))

> axis(2, c(0, .5, 1))

> box()

> curve(approx, 1,50, col="red", add=T)
> abline(h=.5, [ty=2)

> abline(v=23, [ty=3)

> | egend(40, .2, c("exact", "approx"),
+ pch=c(1, NA), Ity=c(NA 1), col=c("black","red"))
> q[ 23]

[1] 0.5383443 2

> appr ox(23)
[1] 0.5155095
>

> # advanced

> ?pbi rt hday

> pbi rthday(23)

[1] 0.530137 ©
> pbirthday(88, coin=3)

[1] 0.5699803
> qbirthday(. 5,
[1] 754

0.5

coi n=9)

o exact
— approx

0.0
|

> # 2 #

> ganma(11)
[1] 3628800 2 10
> prod(1:10)

[1] 3628800

> sqrt(2*10*pi ) *(10/ exp(1))~"10

[1] 3598696

| T I T T T
20 23 30 40 50

g <- function(n) (n + 1/2) * log(n) - n + log(2*pi)/2 # Stirling's formula

>
> curve(l gama, .01, 50)

> poi nts(log(gamma(1:50)))

> curve(lg, 10, 50, Ity=3, add=T)

> # 3 #

> pr.A C<- 0.95; pr.notA notC <- 0.95

> pr.C <- 0.005

>pr.C* pr.ACd(pr.C* pr.AC+ (1 - pr.Q * (1 - pr.notA notQ))
[1] 0.08715596

> pr. A C<- 0.9995; pr.notA notC <- 0.9995 # pr.C = 0.005
>pr.C* pr.Ad(pr.C* pr.AC+ (1 - pr.C * (1 - pr.notA notQ))
[1] 0.9094631

>pr.AC<- 0.95 # pr.notA notC = 0.9995,
>pr.C* pr.AC(pr.C* pr.AC+ (1 -
[1] 0.905193

pr.C = 0.005
pr.C * (1 - pr.notA notQ))

>pr.C<- 0.5, pr.notAnotC<- 0.95 # pr.AC = 0.95

>pr.C* pr.Ad(pr.C* pr.AC+ (1 - pr.C * (1 - pr.notA notQ))
[1] 0.95

> # 4 #

> qqgnor n(rnor m(100))

> qqgnor n(rnor m 10000) ) #and qgnor n(r nor n( 10))

> qqgnor n(rexp(100)) #and qgnorn(runi f (100))

>

> sanple(1:6, 10, rep=T) # dice sinmulator

[1] 5333262531
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nell N

Boo~No O

12:
13:
14:
15:
16:

18:
19:

20:
21:

22:

23:

24:

25:

26:

28:

29:

30:
31:
32:
33:
34:
35:

36:

37:
38:

39:
40:
41

42:
43:

goog

> # 1 #

> pl ot (0: 30, dbinom(0:30, size=30, p=1/2), type="h", ylinmec(0, .2), |wd=3)
> X <- seq(0,30, by=.05)

> lines(x, dnorm(x, nean=15, sd=sqrt(30/4)), col="red")

> | egend(25,.2, c("Binont, "Norni), Iwd=c(3,1), col=c("black","red"))

> # 2 #

> plot(0:10, dbinom(0:10, size=30, p=1/30), type="h", ylimec(0, .4), |wd=3)
> X <- seq(0, 10, by=.05)

> lines(x, dnorm(x, nean=1, sd=sqrt(30*29)/30), col="red")

> lines(0:10 +.1, dpois(0:10, |anbda=1), col="blue", type="h")

> | egend(8,.4, c("Binont, "Norni, "Pois"), lwd=c(3,1,1),

+ col =c("bl ack", "red", "blue"))

> # 3 #

> pl ot (0: 20, dpois(0:20, |anbda=8), col ="blue", type="h", ylimec(0, .15), |wd=2)
> X <- seq(0, 20, by=.05)

> lines(x, dnorm(x, nean=8, sd=sqrt(8)), col="red")

> | egend(15, .15, c("Pois", "Norm'), Iwd=c(2,1), col=c("blue","red"))

> # 4 #

> plot(0:5, dhyper(0:5, 200, 800, 5), type="h", Iwd=3) # text p.110

> lines(0:5 +. 1, dbinon(0:5, size=5, p=200/1000), type="h", col ="magenta", |wd=2)
> | egend(3.8,.4, c("Hyper", "Binonf'), |wd=c(3,2), col=c("black","nmagenta"))
> # 5 #

> rbinom( 10, size=1, p=.5) # Bernoulli trials

[1]] 0100100101
> sun{. Last. val ue)
[1] 4
> sun{(rbi nom( 10, size=1, p=.5))
[1] 8
> rbinom(1l, size=10, p=.5) # just the concept of “reproductive”
[1] 4
> (rbi nom 100, siz
[1] 7 7
4

(620
~N B

1
1
8
5

HOTA~
ao b~
(62> o))
~ o1 ol
H 0100
= WO
A~ OO
gaN O

[69] 3 3
> hi st (dat .
> rpoi s(10, |anbd

[1] 021153
> sun{. Last. val ue
[1] 19
> rpois(1, |anbda=20)
[1] 14

2

3

5
1)
a=2)
51
)

# 6 #
# data obtained at the site:
# http://ww. dat a. ki shou. go. j p/ yohou/typhoon/statistics/index. htm

typh <- read.tabl e("typhoonL.txt", header=T)

nanes(typh)
[1] "Jan" " Feb" " Mar " " Apr " " May" "Jun" “Jul " " Aug"
[9] "Sep" "Cct" " Nov" "Dec" "total "
> row. nanmes(typh)

[1] "21951" "1952" "1953" "1954" "1955" "1956" "1957" "1958"

[51] "2001" "2002" "2003"
> factor (typh$total) -> n.typh
> summary(n.typh)

0 1 2 3 4 5 6

3 61315 9 5 2
> plot(n.typh)
> hist(typh$total, br=0:8-.5, axes=F, prob=T); axis(1, 0:7); axis(2)
> nean(typh$total)

[1] 2.830189
> lines(0:7, dpois(0:7, |anbda=2.83), type="hb")
> | egend(6,.3, "Fit", lty=1, pch="0")

VVVVYVYV
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44.
45:
46:
47:
48:
49:

50:
51:
52:
53:
54:
55:

57:
58:

59:
60:
61:
62:
63:
64:
65:
66:
67:
68:
69:
70:
71:
72:
73:
74:

75:
76:
77:

78:
79:

80:
81:
82:
83:
84:
85:

86:
87:

VVVVYVYV

VVVVVYVYVYVYV

VVVVVVVVVVVVVYVYVYV

V V V

++VvVV+VVV+HV++VYV+VYV

# 7 #
?phyper
?pbi nom
?ppoi s
?pgeom
?pnbi nom

# 8 #
?pnor m
?pexp
?pganma
?pbet a
?puni f
?pcauchy
?pl norm
?pwei bul |

# advanced

# package: evd & nvtnorm
# downl oad them from

# http://ww. r-project.org/
#

l'ibrary(evd)

?pgpd

?pgev

?pgunbel

l'ibrary(nmtnorm
?pm/nor m

# distributions in Chapter 10
?pchi sq

?pt

?pf

# nore advanced
?pl ogi s
?pwi | cox

# 9 #

curve(dnorm -4,4,

ylab="", ylimec(0, 1))

X <- seq(-1.96,1.96, by=.02)

pol ygon(c(-1.96,x, 1.96),
c(0,dnorm(x), 0),

col ="gray")

curve(pnorm -4,4,

col ="red", lwd=2, add=T)

abl i ne(h=c(.025, .975), lty=2)

abline(v=1.96*c(-1,1), Ity=3)

text(rep(-3.7, 2), c(.08,.92),

c("0.025","0.975"))

axi s(3, 1.96*c(-1,1))

| egend(2. 3,.9,

c("Cumul ative","Density"),

I wd=1: 2, col =c("black","red"))

-1.96 1.96

=30,p=1/2)

dbinom(0:30, size

=30, p = 1/30)

dbinom(0:10, size

=8)

dpois(0:20, lambda

dhyper(0:5, 200, 800, 5)

Density

0.00 0.05 0.10 0.15 0.20 0.25

0.05 0.10 015 0.20

0.00

0.2 0.3 0.4

0.1

0.0

0.05 0.10 0.15

0.00

0.2 0.3 0.4

0.1

0.0

= Binom
— Norm

0 5 10 15 20 25 30
0:30
= Binom
— Norm
i — Pois
Y T T T T T
0 2 4 6 8 10
0:10

0 5 10 15 20

0:5

typh$total
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0.1)

dgeom(0:20, p

0.1)

2,p=

dnbinom(0:100, size

dcauchy (x)

88: > # 10 #
89: > x <- seq(0,20, by=.01)
90: > plot(0:20, dgeon(0:20, p=.1), type="h", |wd=3)
91: > lines(x, dexp(x, rate=-log(1-.1)), col="blue")
92: > lines(0:20 +.2, dnbinom0:20, size=1, p=.1), type="h", col="red")
93: > legend(15, .1, c("Geont, "Nbinoni, "Exp"),
+ Iwd=c(3,1,1), col=c("black", "red", "blue"))
94: > # 11 #
95: > x <- seq(0,100, by=.1)
96: > plot(0: 100, dnbinom(0:100, size=2, p=.1), type="h")
97: > lines(x, dgamma(x, shape=2, scale=1/.1), col="red")
98:. > | egend(60, .035, c("Nboinonf, "Gamu"), Ity=rep(1,2), col=c("black", "red"))
99: > # 12 # Fig. 6.14 in text p.127
100: > curve(dcauchy, -4,4, ylimec(0,.4))
101: > curve(dnorm -4,4, Ity=2, add=T)
102: > legend(-4,.4, c("Cauchy", "Nornm'), lty=1:2)
103: > # 13 # Fig. 6.13 in text p.127
104: > x <- 0:100/ 100
105: > curve(dunif, 0,1, Ity=3, Iwd=2, ylimec(0,2.5))
106: > lines(x, dbeta(x, 2,2), Ilwd=2); text(.6, dbeta(.1l, 2,2), "Beta(2,2)")
107: > lines(x, dbeta(x, 3,3), Iwd=2); text(.1, dbeta(.4, 3,3), "Beta(3,3)")
108: > lines(x, dbeta(x, 5,3), Iwd=2); text(.1, dbeta(.6, 5,3), "Beta(5,3)")
109: > arrows(.5, dbeta(.1, 2,2), .1, dbeta(.1, 2,2), angle=10)
110: > arrows(.2, dbeta(.4, 3,3), .4, dbeta(.4, 3,3), angle=10)
111: > arrows(.2, dbeta(.6, 5,3), .6, dbeta(.6, 5,3), angle=10)
112: > text(.9, 2.3, "Beta(l1,1)"); arrows(.95, 2.1, .95, 1.0, angle=10)
113: > # 14 #
114: > curve(dnorm -4,4, |ty=2)
115: > lines(x, dgev(x))
116: > legend(-4,.4, c("GEV', "Norn'), Ity=1:2)
117: > # 15 #
118: > curve(dgpd, 0.001,5, xlimec(-1,5))
119: > curve(dgev, -1,5, lty=3, add=T)
120: > legend(3,1, c("GPD', "GEV'), lty=c(1:3))
° | = Reoom 2 1 ey Beta(t,1)
8 — Exp N
e W Beta(3,3)
‘ ‘ 1]
s ‘ ‘| ”l‘”‘ll I Y =
T T T T T T
0 5 10 15 20 0.0 0.2 0.4 0.6 0.8 1.0
0:20 X
S — Gamma| s
S - ? 8
8 | ‘ 2
o T T T T T T
0 20 40 60 80 100
0:100
S - T T T T T S T T T T T T T
-4 -2 0 2 4 -1 0 1 2 3 4 5
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