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e Textbook reading: Section 11.1.
o N EIFIE
— Bin(n,p): binomial distribution with number of trials n and success

probability p.

N(u,0?): normal distribution with mean p and variance o2.

For a random variable X and a distribution D, X ~ D means the
distribution of X is D.

— For a distribution D, P(D < z) means P(X < z), where X ~ D.
o 7 EDHCDF (cumulative distribution function, 5 &) o &
F(z)=P(D < z),z € (—00,00),
2 FA# B 4 BeD# CDF.
o N ED#quantile. &F&DHCDF, q € (0,1). —#&%F T » D8 ¢ quan-
tile € & A
min{z : F(z) > ¢}.

FFEB—#—HRia& ADH qquantile B F~1(q). A%z BDH g quantile,
2
F(z)=P(D<z)=q.

o MAF A B, T ARE 4 M %% (CDFA) > quantile, PDFA& » LT 4
w0 B AE BRAREEAT o IS LD P B pxxx, qxxx, dxxx, rXxx, £
Pxxx B BRLEHEE o BlheF B RLHE S Anorm, BT LS
B.CDF845 &% 42 %] B pnorm. ¥A N(0,1.1%) &4 »

— pnorm(1.96, mean=0, sd=1.1) 3H P(N(0,1.12) < 1.96).

— gnorm(0.95, mean=0, sd=1.1) 3tH& N(0,1.1%)8) 0.95 quantile, 4L
AL P(N(0,1.1%) < 2) = 0.9589 244 o

— dnorm(x, mean=0, sd=1.1)3t3 N(0,1.12)# PDF (probability den-
sity function) #£x #94& » Bp

exp(-x~2/(2%1.172)) /(sqrt (2*pi)*1.1)

rnorm(100, mean=0, sd=1.1) & R100Z & & N(0,1.12) 89428 F 4t
e Example 1.

(a) 33 N(0,1.12)8 0.975 quantile.
(b) #tH P(—1< N(0,1.1%) < 1)Bp

P(N(0,1.1%) < 1) — P(N(0,1.1%) < —1).



(c) F & N(0,1.12)8PDF (probability density function) 4[—2,2] L #)
B e

(d) EHEN(0,1.12)8CDF£[-2,2] LagBEH -

#a
qnorm(0.975, mean=0, sd=1.1)

#b
pnorm(1l, mean=0, sd=1.1)-pnorm(-1, mean=0, sd=1.1)

#c
f <- function(x){ return(dnorm(x, mean=0, sd=1.1)) }
curve(f, -2,2)

#d
F <- function(x){ return(pnorm(x, mean=0, sd=1.1)) }
curve(F, -2,2)

e Example 2. £ R10000F R AN, )M RFEH » AL ETHFELEE
M (—1, 18 el R P(—1 < N(0,1) < 1) Mkt o

Sol.

set.seed(1)

x <= rnorm(10000)

length(x[(x>-1)&(x<=1)1)/length(x) #A A% £ B M$(-1,1]1$89 bt
pnorm(1)-pnorm(-1) #P(-1 < N(0,1) < 1)

A S AR (-1, 18 el 38 P(—1 < N(0,1) < 1).

o set.seed M 748 Fseed, M seed & T ALI A R F N o 48 F Fl Hseed
B A AR R AR ALE o e A R R BN(0,1)89 BB T H = KRB 0 F A
iTset.seed, B =R & M AG S KA £ —4R 89 ©

set.seed(1)
rnorm(1)
set.seed(1)
rnorm(1)

% T #iTset.seed, Bl =R A REGBEHTA 2 T —H 89

rnorm(1)
rnorm(1)

e Binomial distributions.



— pbinom(4, 10, 0.3): 3 P(Bin(10,0.3) < 4).

— gbinom(0.95, 10, 0.3): 3tH Bin(10,0.3)89 0.95 quantile.
dbinom(4, 10, 0.3): 3tH P(Bin(10,0.3) = 4).

rbinom(100, 10, 0.3): £ R100% K & Bin(10,0.3) 89 EEH E 4t

e Example 3. B&AX A5 BB Bin(10,0.3)8 M %% tH P(X =0),
P(X = 1), P(X = 2) %A P(X < 2).

Sol.

dbinom(0, 10, 0.3) #P(Bin(10,0.3)=0)

dbinom(1, 10, 0.3) #P(Bin(10,0.3)=1)

dbinom(2, 10, 0.3) #P(Bin(10,0.3)=2)

# or dbinom(0:2, 10, 0.3)

pbinom(2, 10, 0.3) #P(Bin(10,0.3)<=2), or sum(dbinom(0:2, 10, 0.3))
o HEFAHE:

help.search("Distribution$", package="stats", fields="title")

5| th BT 4 B 7 help B34t A o

Example 4. 183X % random variable, X 89 4# 5 8 & E 2089 F 7 5 #
(chi-squared distribution with 20 degrees of freedom) ° 3t H P(X > 19.5).

Sol. #A4T
help.search("Distribution$", package="stats", fields="title")
FIHPTA B, HFERF A —F R chi-squared distribution:

stats::Chisquare The (non-central) Chi-Squared Distribution

help(Chisquare)

“ £ 3| dchisq, pchisq, qchisq, rchisq WG4, L F
pchisq(19.5, 20)

B P(X <19.5), BLP(X > 19.5) 4

1-pchisq(19.5, 20)



FHBRB>RAFTARSGMBTaE BITH sa.mple 36 4 £ RS T A
35 7%: sample(x, n, replace=T, prob=p), & Fx5& 5 BT A4 4L A% 69 &
T, pAEHEIMEE B EHEFR.

Example 5. f?x«xX & random variable, P( 3) = P(X = 6) =0.3,
P(X =8)=0.3. #X#% > e K 1000 ﬁ # i Jrﬁrv&f@T A Y
A

y <- sample(c(3,6,8), 1000, replace=T, prob=c(0.4, 0.3,0.3))
length(y[y==3]1)/1000
length(y[y==61)/1000
length(y[y==8])/1000



