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Phu luc 1: Lap trinh va ham véi R

R duoc phat trién sao cho ngudi sir dung c6 thé phat trién nhirng ham
thich hop cho muyc dich phén tich va tinh toan cta minh. Thét vay, nhu da dé
cép trong phin diu cua sach, co thé xem R 1a mot ngdn ngir thong ké, va chung
ta ¢ thé st dung ngoén ngir dé giai quyét cac van dé khong thuong thy trong
sach gido khoa. Phan nay chi trinh bay mot vai ham don gian dé ban doc c6 thé
hiéu cach van hanh cua R va hi vong giup ban doc tu phat trién cac ham sau do.

Ham (hay c6 khi con goi 1a “macro” trong cac phan mém khac) thuc
chat 1a tap hop mdt s6 1énh duoc lIuu trir dudi mot cai tén. O murc d6 don gian
nhat, ham 1a “toc ki’ cho mdt nhom 1énh.

Vi du 1. Trong cac I¢nh sau day, ching ta tao hai dir liu (datal va
data2). Mdi dit liéu co hai cot s6 liéu duge tao ra bing mo phong tir phan phoi
chuan. Sau d6, vé bieéu do cho hai dit liéu vai ghi chu.

datal <- cbind(rnorm(100,1), rnorm(100,0))

data?2 <- cbind(rnorm(100,-1), rnorm(100,0))

xr <- range (rbind(datal,data2)[,1])

yr <- range (rbind(datal,data?2) [,2])

plot(datal, xlim=xr, ylim=yr, col=1l, xlab="", ylab="")

par (new=T)

plot (data2, xlim=xr, ylim=yr, col=2, xlab="", ylab="")
title (main="My simulated data", xlab="Weight",
ylab="Yield")

legend(-3.0, -1.5, c("Big", "Small"), col=1:2, pch=1)

Mot cach dé nhd tit ca cac 1énh nay 13 luu trit chung trong mét text file
chang han. Mdi 1an muén st dung, chiing ta chi don gian cat va dan cac 1énh
nay vao R. Mgt cach khéc tdt hon 14 tao ra mot ham gém cac 1énh trén dé c6 thé
str dung nhiéu lan.

M&i ham R phai c6 tén. Tét ca cac 1énh dugc chira trong khu vuc duge
gidi han bang hai ki hidu { va }. Ki hiéu { cho biét tit ca cac lénh sau do la
nam trong ham; va ki hiéu } cho biét chdm dirt ham. Trong vi du trén, ching ta
goihamlaplotfigure:
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plotfigure <- function|()

{

datal <- cbind(rnorm(100,1),
data?2 <- cbind(rnorm(100,-1),
xr <- range (rbind(datal,data2) [,1])
yr <- range (rbind(datal,data2) [,2])
col=1,

plot (datal,
par (new=T)
plot (data2,

rnorm (100, 0))

rnorm (100, 0))

col=2,

title (main="My simulated data",

ylab="Yield")

legend (-3.0,

"Small"),

xlab=" n, ylab:" u)

Xlab:" ", ylab:" ")
xlab="Weight",

col=1:2, pch=1)

Sau khi da cho vao R, chung ta chi don gian goi ham nhiéu 1an nhu sau:

> plotfigure ()
> plotfigure ()

va két qua s€ nhu sau:

My simulated data

Yield
0
!

Yield

My simulated data

©Big | o
° Small

T
2

T T
0 2 4

Weight

Trong ham plotfigure trén, ching ta md phong 100 sb lidu tir phan
phéi chuén. Va cir mdi 1an tmg dung, ham chi tao ra 100 s6 liéu, chung ta khong
thay d6i dugc (ngoai trir phai thay déi tir lac bién tap, hay 1ap ham). No6i cach
khac, ham trén khong ¢ thong s6.

Khia canh tién lgi ciia ham 14 chung ta ¢ thé 1am cho thong s6 thay doi
theo ¥ muon cta nguoi st dung. Chang han nhu chung ta muon thay doi so6 so
liéu m6 phdng va trung binh tu luat phan phoi chuén, ching ta chi can cho hai
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con s6 ndy 1a hai thong sd (parameters) dé ngudi str dung c6 thé thay doi. Tam
goi do 1a thong sO n, meanl, vamean2, thi ham s& nhu sau:
plotfigure <- function(n, meanl, mean2)

{
datal <- cbind(rnorm(n,meanl), rnorm(n,0))
data?2 <- cbind(rnorm(n,mean2), rnorm(n,0))
xr <- range (rbind(datal,data2) [,1])
yr <- range (rbind(datal,data2) [,2])
plot (datal, xlim=xr, ylim=yr, col=1, xlab="", ylab="")
par (new=T)
plot (data2, xlim=xr, ylim=yr, col=2, xlab="", ylab="")
title (main="My simulated data", xlab="Weight",
ylab="Yield")
legend (-3.0, -1.5, c("Big", "Small"), col=1:2, pch=1)
}

Khi tmg dung ham, ching ta chi don gian thay d6i n va mean. Trong hai 1énh
sau day, chung ta dau tién v& mot biéu dd tan xa vai 200 sb lidu, va sd trung
binh -2 va 2. Trong Iénh hai, chiing ta nang sd lidu 1én 200, nhung trung binh
van nhu 1an moé phong trude:

> plotfigure (200, 2, -2)
> plotfigure (500, 2, -2)

Va két qua s& khac trén:

My simulated data My simulated data

Yield
Yield

Weight

Vi du 2. Chiing ta mubn viét mot ham dé cong hai s. (T4t nhién R c6
kha ning lam “viéc” nay, nhung vi li do minh hoa, chung ta s& gia thiét don
gian nhu thé). Goi ham d6 14 add. Hai thong s6 a va b 1a “arguments. Cach
viét nhu sau:
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add <- function(a, b)
{
sum = a+tb
ans <- "Answer =
cat (ans, sum, “\n”)

}

Nhu da thay, budc dau tién, chung ta cho tén ham 13 add va dinh nghia
thong s6 a va b. Mot ham phai dwgc mo dau bang ki hiéu { va chdm dut bing
}. sum la mot bién sb cong avab. ans <- "Answer = " dinh nghia tra
10i (c6 thé khong can). cat (ans, sum, “\n”) c6 chic ning thu thap s6
lidu va trinh bay két qua cho ngudi sir dung ham, trong d6 “\” c6 nghia 14 sau
khi trinh bay, cho nguoi sir dung mot prompt khac. Ban doc c6 thé dan cac 1énh
trén vao R va thir cho 1énh:

> add (3, 9)
Answer = 12

> add(sqgrt (5), exp(10))
Answer = 22028.7

Vi du 3. Ham sau day tién hanh nhiéu tinh toan hon ham trong vi du 1.
Néu chung ta c6 mét bién s6 gdm n phan tir X,,X,,X;,...,X, tudn theo lut
phan phdi chuan véi trung binh 4 va phuong sai g . Viét theo ki hiéu toan:
x, ~N ( ,u,az)

Néu chiing ta c6 thong tin trude cho biét i co luat phan phdi chuan voi trung
binh 6 va phuong sai T°, hay:
U~N ( 0, Tz)

Qua dinh li Bayes, chung ta c¢6 thé udc tinh trung binh:

n

=N
T o
1
 +
z.2

<

S\

+

i

va phuong sai
= .|
aANE R Bl
Trong d6, X 1 s6 trung binh ctia miu n. H, va U; duoc goi 1a “posterior”.

Chung ta ¢ thé viét mot ham bang R dé tinh hai s6 nay nhu sau. Goi tén ham la
bayes.
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bayes <- function(x, prior.mean, prior.var)

{

n <- length (x)
sample.mean <- mean (x)
sample.var <- var (x)

numerator <- (prior.mean/prior.var) + (n*sample.mean/sample.var)
denominator <- 1/prior.var + n/sample.var
posterior.mean = numerator/denominator
posterior.var = 1/denominator
a <- "Posterior mean = "
b <- "Posterior variance = "
cat (“Sample size = ", n, “\n”)
cat (“Sample mean = ”, sample.mean, “\n”)
cat (“Sample var = ”, sample.var, “\n”)
cat (“Prior mean = ”, prior.mean, “\n”)
cat (“Prior var = ”, prior.var, “\n”)
cat (a, posterior.mean, “\n”)

(

cat (b, posterior.var, “\n”)

Vi du 4. Mat d6 chat khoang trong xuong (bone mineral density - bmd)
trong mot quan thé thuong phan phdi theo luat phan phdi chuan, véi gid tri
trung binh khoang 1.0 g/cm? va phuong sai 0.0144 g/cm®. Gia du chung ta do
mat d§ xuong cua mot nhém bénh nhén nhu sau: 1.0, 1.5, 2.1, 1.7,
1.8, 0.9, 0.7. Chungta mubn biét gia trj trung binh va phuong sai cua
mau nay sau khi “diéu chinh” cho trung binh va phuong sai da biét trudc. Trudc
hét, ching ta goi nhom s6 lidu nay 1a bmd:

> bmd <- ¢(1.0, 1.5, 2.1, 1.7, 1.8, 0.9, 0.7)

va sau d6 “goi” ham bayes nhu sau:

> bayes(bmd, 1.0, 0.0144)
Sample size = 7

Sample mean = 1.385714

Sample var = 0.2747619

Prior mean 1

Prior var = 0.0144

Posterior mean = 1.103525
Posterior variance = 0.01053507

Trén day chi 1a mot vai hang gidi thiéu cach lap trinh va viét ham bang
ngén nglt R. Trong thuc té, tat ca cac ham nhu survival, BMA, meta,
Hmisc, v.v... déu duoc phat trién bang ngdn ngir R. Ban doc c6 thé tham khao
tai liéu “Introduction to R” cia W. Venables va B. Ripley (phan cudi cia sach)
dé biét thém chi tiét ki thuat.
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