2
Gidi thiéu ngon ngir R

21 Rlagi?

N6i mot cach ngan gon, R 1a mot phan mém sir dung cho phan tich théng ké va dd
thi. That ra, vé ban chat, R 1a ngdn ngir may tinh da ning, co thé sir dung cho nhiéu muc
tiéu khac nhau, tr tinh toan don gian, toan hoc giai tri (recreational mathematics), tinh
to4n ma tran (matrix), dén cac phan tich thong ké phirc tap. Vi 1a mot ngon ngit, cho nén
ngudi ta ¢6 thé sir dung R dé phat trién thanh cac phan mém chuyén moén cho mot van dé
tinh toan ca biét.

Hai ngudi sang tao ra R 1a hai nha thong ké hoc tén 1a Ross Thaka va Robert
Gentleman. K& tir khi R ra doi, rit nhiéu nha nghién ctru théng ké va toan hoc trén thé
gi6i tng hd va tham gia vao viéc phat trién R. Chu truong cua nhitng ngudi sang tao ra
R 1a theo dinh huéng mé rong (Open Access). Ciing mdt phan vi chu truong ndy ma R
hoan toan mién phi Bt 01'1’ ai & bat cir noi nao trén thé gidi déu co thé truy nhap va tai
toan bd ma ngudn cua R vé mdy tinh ctia minh dé st dung. Cho dén nay, chi qua chua
day 5 nam phat trién, cang ngay cang c6 nhiéu cac nha thdng ké hoc, toan hoc, nghién
clru trong moi linh vyc da chuyen sang sit dung R dé phan tich dit liéu khoa hoc. Trén
toan cau, da c6 mot mang ludi gan mot triéu nguoi s dung R, va con sb nay dang tang
theo cap s6 nhan. C6 the noi trong vong 10 nam nira, chung ta s& khong can den cac
phan mém thong ké dit tién nhu SAS, SPSS hay Stata (cac phan mem nay rét dat tién, co
thé 1én dén 100.000 USD mot ndm) dé phan tich thong ké nira, vi tat ca cc phan tich d6
c6 thé tién hanh bang R.

Vi thé, nhing ai lam nghién ctru khoa hoc, nhat 1a & cac nude con nghéo khod nhu
nudc ta, can phai hoc cach sir dung R cho phén tich théng ké va d6 thi. Bai viét ngén nay
s& huéng dan ban doc cach st dung R. Téi gia dinh rang ban doc khong biét gi vé R,
nhung t6i ki vong ban doc biét qua vé cach sir dung may tinh.

2.2 Tai R xuéng va cai dat vao may tinh
Dé st dung R, viéc dau tién 1a ching ta phai cai dit R trong may tinh cta minh.

Pé lam viéc nay, ta phai truy nhap vao mang va vao website co tén 1a “Comprehensive R
Archive Network” (CRAN) sau day:

http://cran.R-project.org.

Tai liéu can tai vé, tuy theo phién ban, nhung thudng c6 tén bat ddu bang mau ty
R va s0 phién ban (version). Chang han nhu phién béan t61 st dung vao cudi nam 2005 la
2.2.1, nén tén cua tai liéu can tai la:



R-2.2.1-win32.zip
Tai liéu nay khoang 26 MB, va dia chi cu thé dé tai la:

http://cran.r-project.org/bin/windows/base/R-2.2.1-win32.exe

Tai website nay, chung ta c6 thé tim thay rat nhiéu tai liéu chi dan cach str dung
R, du trinh d9, tir so dang dén cao cap. N&Eu chua quen vai tieng Anh, tai liéu nay cua toi
c6 thé cung cap nhiing thong tin can thiét d€ st dung ma khong can phai doc cac tai li¢u
khéc.

Khi di tai R xubéng may tinh, budc ké tiép 1a cai dat (set-up) vao may tinh. Dé
lam viéc ndy, ching ta chi don gian nhan chudt vao tai liéu trén va lam theo hudng dan
cach cai dit trén man hinh. Pay la mdt budce rat don gian, chi can 1 phut 1a viéc cai dat R
c6 thé hoan tat.

2.3 Package cho cac phan tich dac biét

R cung cip cho chung ta mot “ngdn ngir” may tinh va mot sb function dé lam cac
phan tich cin ban va don gian. Néu mudn 1am nhitng phén tich phtc tap hon, chung ta
can phai tai vé may tinh mot s package khac. Package 1a mot phadn mém nho dugc cac
nha thong ké phat trién dé giai quyét mot van dé cu thé, va c6 thé chay trong hé thong R.
Chang han nhu dé phén tich hoi qui tuyén tinh, R ¢ function 1m dé st dung cho muc
dich nay, nhung dé lam cac phan tich sdu hon va phtic tap hon, chung ta can dén cac
package nhu Ime4. Cac package nay can phai dugc tai vé may tinh va cai dat.

Pia chi dé tai cac package van 1a: http://cran.r-project.org, rdi bidm vao phén
“Packages” xuat hi¢n bén trai cia muc luc trang web. Mot s6 package can tai vé may
tinh d€ sir dung cho céc vi du trong sach nay la:

Tén package Chirc nang

Trellis Dung dé v& d6 thi va lam cho do thi dep hon

lattice Dung dé vé& do thi va 1am cho d6 thi dep hon

Hmisc Mot s6 phuong phap mé hinh dir liéu ciia F. Harrell

Design Mot s6 mo hinh thiét ké nghién ctru cua F. Harrell

Epi Dung cho céc phéan tich dich té hoc

epitools Mot package khac chuyén cho cac phan tich dich t& hoc

foreign Dung dé nhap dir liéu tir cac phan mém khac nhu
SPSS, Stata, SAS, v.v...

Rmeta Dung cho phan tich tong hop (meta-analysis)

meta Mot package khac cho phan tich tong hop

survival Chuyén dung cho phan tich theo mé6 hinh Cox (Cox’s
proportional hazard model)




splines Package cho survival van hanh

zelig Package dung cho cac phan tich thong ké trong linh
vuc xa hoi hoc

genetics Package dung cho phan tich s6 li¢u di truyén hoc

BMA Bayesian Model Average

leaps Package dung cho BMA

2.4 Khé&i déng va ngwng chay R
Sau khi hoan tat viéc cai dat, mot icon

_
=
Ed

=

R 2.2.1.Ink

s& xuét hién trén desktop cia may tinh. Pén day thi chung ta da san sang sir dung R. Co
thé nhap chudt vao icon nay va ching ta s¢ c6 mot window nhu sau:

Fie Edit Misc Packages Windows Help

i= R Console.

R : Copyright 2005, The R Foundation for Statistical Computing
Verzion 2.2.1 (2005-12-20 r3681Z2)
ISBN 3-900051-07-0

R is free software and comes with ABSOLUTELY NO WARRANTY.
You are welceme to redistribute it under certain conditions.
Type 'license()' or "licence!()' for distribution details.

Matural language support but running in an English locale

R i1z a collaborative project with many contributors.
Type 'contributors()' for more information and
"citation()' on how to cite R or R packages in publications.

Type 'demo ()" for some demos, "help()' for on-line help, or
"help.start () ' for an HTML browser interface to help.
Type 'q()' te quit R.

> 1

R 2.2.1 - A Language and Environment

R thuong duoc st dung dudi dang "command line", c6 nghia la chung ta phai tryc
tiép g6 1énh vao cai prompt mau do trén. Céc 1énh phai tuan thu nghiém ngit theo “vin
pham” va ngon ngit cia R. C6 thé noi toan bd bai viét nay 1a nham hudéng dian ban doc
hiéu va viét theo ngon ngir cia R. Mot trong nhitng van pham nay 1a R phan biét giita
Library va library. NOoi cach khac, R phan biét 1énh viét béng chitr hoa hay chir
thuong. Mot vian pham khac nita 13 khi c6 hai chit roi nhau, R thuong ding dau chdm dé



thay vao khoang tréng, chang han nhu data.frame , t.test, read.table,
v.v... Diéu nay rit quan trong, néu khong dé y s& lam mét thi gio' ctia nguoi sir dung.

Néu 1énh g ra dang “van pham” thi R s& cho chiing ta mot cai prompt khac hay
cho ra két qua nao do (tuy theo 1énh); néu 1énh khong dung van pham thi R s€ cho ra mot
thong bao ngan la khong ding hay khong hiéu. Vi dy, néu ching ta go:

> x <- rnorm(20)
>

thi R s& hiéu va lam theo 1énh dé, rdi cho chung ta mét prompt khac: >.  Nhung néu
chung ta go:

> R is great

R s& khong “dong ¥ véi 1énh nay, vi ngdn ngit nay khong co trong thu vién cua R, mot
thong bao sau day s€ xuat hién:

Error: syntax error
>

Khi mudn roi khoi R, ching ta c6 thé don gian nhan nit chéo (X) bén goc trai cua
window, hay go Iénh g () .

2.5 “Van pham” ngén ngir R

“Van pham” chung cua R la mot Iénh (command) hay function (t0i s€ thinh
thoang d€ cap dén la “ham”). Ma da la ham thi phai c6 thong so; cho nén theo sau ham la
nhirng thong s6 ma ching ta phai cung cap. Chang han nhu:
> reg <- 1lm(y ~ X)
thi reg la mot object, con 1m la mgt ham, va y ~ x la thong sb cua ham. Hay:
> setwd (“c:/works/stats”)

thi setwd 1a mot ham, con “c: /works/stats” lathong sb clia ham.

Dé biét mot ham can co nhimg thong s6 nao, chung ta dung 1énh args (x), (args
viet tat chit arguments) ma trong dé x 1a mdt ham chung ta can biét:

> args (1lm)

function (formula, data, subset, weights, na.action, method = "qr",
model = TRUE, x = FALSE, y = FALSE, gr = TRUE, singular.ok = TRUE,
contrasts = NULL, offset, ...)



NULL

R 1a mot ngdn ngir “ddi tuong” (object oriented language). Diéu niy c6 nghia la
cac dir liéu trong R duoc chira trong object. Pinh hudng nay ciing c6 vai anh hudong dén
cach viét cia R. Chang han nhu thay vi viét x = 5 nhu thong thudng chung ta van viét,
thi R yéu cau viétla x == 5.

P6i v6i R, x = 5 twong duong véi x <- 5. Cach viét sau (dung ki hiéu <-)
dugc khuyén khich hon 1a cach viét trude (=). Chang han nhu:

> x <= rnorm(10)

c¢6 nghia 1a mo phong 10 s6 liéu va chira trong object x. Chung ta ciling c6 thé viét x =
rnorm (10) .

Mot s6 ki hiéu hay dung trong R 1a:

== 5 x bang 5
5 x khong bang 5
< x y nho hon x
>y x 16n hon y
7 z nho hon hoic bang 7
>= 1 p 16n hon hoic bing 1
(x) Co phai x 1a bién sb missing
A& B A va B (AND)
A | B A hodc B (OR)
! Khong la (NOT)

Véi R, tat ca cac cau chir hay 1énh sau ki hi¢u # déu khong c6 hiéu ung, vi # 1a ki hiéu
danh cho nguoi st dung thém vao cac ghi chu, vi du:

> # 1lénh sau didy sé& mdé phéng 10 gid tri normal
> x <= rnorm(10)

2.6 Cach dat tén trong R

Pit tén mot ddi tuong (object) hay mot blen s6 (variable) trong R kha linh hoat,
vi R khong c6 nhiéu gi6i han nhu cac phan mém khac. Tén mot object phai duoc viét
lién nhau (tirc khong dugc cach rdi bang mot khoang tréng). Chang han nhu R chap nhan
myobject nhung khong chp nhdnmy object.

> myobject <- rnorm(10)
> my object <- rnorm(10)
Error: syntax error in "my object"



Nhung d6i khi tén myobject kho doc, cho nén ching ta nén tic rdi bang “.” Nhu
my.object.

> my.object <- rnorm(10)

Mot diéu quan trong can luu ¥ 1a R phan biét mau ty viét hoa va viét thuong. Cho nén
My .object khac voi my.object. Vidu:

> My.object.u <- 15

> my.object.L <- 5

> My.object.u + my.object.L
[1] 20

Mot vai diéu can luu y khi dat tén trong R 1a:

[

e Khong nén dit tén mot bién sb hay variable bang ki hiéu
my object hay my-object.

(underscore) nhu

e Khong nén dat tén mot object giéng nhu mot bién sb trong mot dir liéu. Vi du,
néu ching ta c6 mot data . frame (dit liéu hay dataset) voi bién sb age trong
do, thi khéng nén co6 mot object trung tén age, tic 1a khong nén viét: age <-
age. Tuy nhién, néu data.frame tén 12 data thi chung ta c6 thé dé cap dén bién
s6 age v6i mot ki ty $ nhu sau: dataSage. (Tuc 1a bién sé age trong
data.frame data), va trong truong hop 4o, age <- dataSage c6 thé chip
nhan duoc.

2.7 H6 tro trong R

Ngoai 1énh args () R con cung cép 1énh help () dé nguoi s dung cé thé hiéu
“van pham” cta ting ham. Chang han nhu muén biét ham 1m c6 nhimng thong sd
(arguments) nao, chung ta chi don gian 1énh:
> help(lm)
hay

> ?1lm

Mot ctra s6 s€ hién ra bén phdi ciia man hinh chi o cach str dung ra sao va tham chi c6 ca
vi du. Ban doc c6 thé don gian copy va dan vi du vao R dé xem cach van hanh.

Trude khi sir dung R, ngoai sach nay néu can ban doc c6 thé doc qua phan chi dan
c6 san trong R bang cach chon muc help va sau d6 chon Html help nhu hinh dudi



day dé biét thém chi tiét. Ban doc ciing co thé copy va dan cac 1énh trong myc ndy vao R
dé xem cho biét cach van hanh ctia R.

n.un.m-w--w—.
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Thay vi chon muc trén, ban doc cling c6 thé don gian lénh:

> help.start()

va mot cira s6 s& xut hién chi dan toan bo hé thong R.

Ham apropos ciing rat cé ich vi nd cung cdp cho chung ta tit ca cac ham trong R bit
dau bang ki ty ma chiing ta mudn tim. Chang han nhu chung ta muon bi€t ham nao trong
R ¢o ki ty “1m” thi chi don gian Iénh:

> apropos (1lm)

Va R s€ bao cdo cac ham véi ki tu 1m nhu sau c6 san trong R:

"Im.wfit.null"
"model.frame.lm"

[—

"model. frame.glm"

[1] ". C anova.glm" ". C anova.glm.null" ". C glm"
[4] ". C glm.null" ". C 1m" ". C mlm"
[7] "anova.glm" "anova.glmlist" "anova.lm"
[10] "anova.lmlist" "anova.mlm" "anovalist.lm"
[13] "contr.helmert" "glm" "glm.control"
[16] "glm.fit" "glm.fit.null" "hatvalues.lm"
[19] "KalmanForecast" "KalmanLike" "KalmanRun"
[22] "KalmanSmooth" "Im" "Im.fit"

[25] "Im.fit.null" "lm.influence" "Im.wfit"

[28



"model . .matrix.Ilm"
"plot.1lm"
"predict.lm"
"print.lm"
"rstandard.glm"
"rstudent.lm"
"summary.mlm"

B W Ww W
O o WO Jdx

2.8 Moi trwerng van hanh

"nlm"
"plot.mlm"
"predict.mlm"
"residuals.glm"
"rstandard.lm"
"summary.glm"
"kappa.lm"

"nlminb"
"predict.glm"
"print.glm"
"residuals.lm"
"rstudent.glm"
"summary.lm"

Dt liéu phai dugc chura trong mét khu vuce (directory) cia may tinh. Trudc khi sir
dung R, c6 I& cach hay nhat la tao ra mét directory dé chua dir liéu, chang han nhu
c:\works\stats. D¢é R bict dit li¢u nam ¢ dau, chung ta sir dung 1énh setwd (set

working directory) nhu sau:

> setwd (“c:/works/stats”)

Lénh trén bao cho R biét 1a dir liéu s& chira trong directory co tén la
c:\works\stats. Chu y rang, R dung forward slash “/” chir khong phai backward slash “\”

nhu trong hé théng Windows.

Deé biét hién nay, R dang “lam viéc” ¢ directory nao, ching ta chi can I¢énh:

> getwd ()

[1] "C:/Program Files/R/R-

2.2.1"

Cai prompt mic dinh ciia R 1a “>”. Nhung néu ching ta mudn c6é mot prompt

khac theo c4 tinh ¢4 nhan, chiing ta co thé thay thé d& dang:

> options (prompt="R> ")
R>

Hay:

> options (prompt="Tuan> ")
Tuan>

Man anh R mdc dinh 1a 80 characters, nhung néu chung ta mudon man anh rong

hon, thi chi can ra 1énh:

> options (width=100)

Hay muén R trinh bay cac sb liéu ¢ dang 3 sb thap phan:

> options (scipen=3)



Céc lya chon va thay dbi nay c6 thé dung 1énh options (). Dé biét cac thong s6 hién
tai cua R 1a gi, chung ta chi can 1énh:

> options ()

Tim hiéu ngay thang:

> Sys.Date()

[1] "2006-03-31"

Néu ban doc can thém thong tin, mot s tai liéu trén mang (viét bang tiéng Anh) ciing rat

c6 ich. Céc tai liéu nay c6 thé tai xudng may mién phi:

R for beginners (cuia Emmanuel Paradis):
http://cran.r-project.org/doc/contrib/rdebuts en.pdf

Using R for data analysis and graphics (cua John Maindonald):
http://cran.r-project.org/doc/contrib/usingR.pdf




