Gioi thiéu ngén ngir R Trang 1

GIOI THIEU NGON NGU' R

Phén tich va xur 1y s6 liéu 1a mot trong nhiing thao tac can thiét va quan trong d6i véi cac nha
nghién ctru trong nhiéu nganh, nhu sinh hoc, dia 1y, toan hoc,... Trudc day, cic cong ty phan
mém da phat trién céc phén mém chuyén nghi€p nhu SPSS, Excel, Stata,... cho viéc phan
tich s6 liéu. Tuy nhién, cic phdn mém nay déu la cac phin mém thuong mai, c6 gia tir vai
trim dén vai nghin USD, khéng phai truong dai hoc hay trung tdm nghién ciru nao ciing c6
thé mua dugc. Do d0, trong khoang mudi nam lai day, cic nha nghién ctru thong ké trén thé
giéi da tap hop nhau lai va phat trién mot cong cu theo hudng ma ngudn mo sao cho tat ca
moi nguoi déu c6 thé sir dung va hoan toan mién phi. Cong cu niy co tén 1a ngén ngit R, mot

trong nhirg ngdn ngit duogc gidi nghién ctru sir dung nhiéu nhat hién nay.

O Viét Nam, viéc sir dung ngdén ngit R van con mdéi mé, vi nhiéu 1y do. Trong tai liéu nay,
chung t6i muon cung cap mot cach nhin tong quan vé ngdn ngir R. Cac ndi dung chuyén sau

hon sé& duoc cung cip trong thoi gian t6i.
1. Tong quan vé ngén ngir R

N6i mot cach ngan gon, R 1a mot phin mém st dung cho phan tich thong ké va db thi. That ra
vé ban chat, R 1a ngdn ngit may tinh da ning, ¢ thé s dung cho nhiéu muc tiéu khac nhau,
tir tinh toan don gian, toan hoc gia tri, tinh toan ma tran, dén cac phén tich théng ké phuc tap.
Vi 12 mot ngdn ngit cho nén ngudi ta co thé sir dung R dé phat trién cac thanh phan mém

chuyén mon cho mét van dé tinh toan cé biét.
2. Cai dat va chay R

Dé sir dung R viéc ddu tién chung ta can lam 1a cai dit R trong mdy tinh cta minh. Dé lam

diéu nay ching ta truy cap vao website. http://cran.R-project.org va tai R xudng.

Khi da tai R xudng may tinh, budc ké tiép 1a cai dat vao may tinh. B¢ lam viéc nay, chung ta
chi don gidn nhan chudt vao tai liéu trén va lam theo huéng dan cach cai dit trén man hinh.

Pay 1a mot bude rat don gian chi can 1 phit 1a viéc cai dat s& hoan tat.

Sau khi hoan tat viéc cai dat mot icon

s& xuét hién trén desktop ciia may tinh. Pén day thi chung ta di sin sang st dung R co thé

nhap chudt vao icon nay va chung ta s€ c6 mdot window nhu sau :
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3. Tinh toan dong I¢nh trong R

R thudng str dung dudi dang “command line” c6 nghia 1a chiing ta phai gé truc tiép cac lénh
vao prompt mau do trén hinh. Cac 1énh phai tuan thir nghiém ngat cac luat ciia ngdn ngit R.

Mot cau 1énh s& dugc thuc thi ngay sau khi nhan phim Enter

R phan biét chir hoa va chit thuong vd: library khac véi Library. Mot van pham khéc nira 1a
khi ¢ hai chir réi nhau, R thuong dung dau chdm dé thay khoang trdng, ching han nhu
data.frame, t.test, read.table ... Piéu nay rat 1a quan trong néu khong dé ¥ s& lam mat thi gid

cua nguo su dung.

Néu 1énh gd ra ding “Vin pham > thi R s& cho chung ta mot cai prompt khac hay cho ra két
quéa nao do (tury theo 1énh); néu 1énh khong dting “Van Pham” thi R s& dua ra mot thong bao
ngan 1 khong diing hay khong hiéu. Vi du : khi ching ta gd.

> x <- rnorm(20)

thi R s& hiéu va cho ching ta mot cai prompt khac. Nhung néu chung ta g& 1énh sau :
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>R is great
R s& khong hiéu va dua ra mét thong bao 15i.
> Error: syntax error

Khi mudn roi khoi R, ching ta s& don gian nhan nat (x) trén goc trai window hay gd
1énh q().

3.1 “Van pham” ngon ngir R

Vian pham chung cua R 1a mot 1énh (command) hay function. Ma da 1a ham thi phai c6 tham

s0; cho nén theo sau ham 1a nhitng tham sé ma chiing ta phai cung cép. chang han nhu:
> reg <- Im(y~x)

Dé biét mot ham co nhirng tham s6 nao, chung ta ding 1énh args(x), ma trong d6 x 1a ham ma

chung ta can biét:

R 1a mot ngdn ngit “ddi tuong . Pidu ndy co nghia 13 cac dir liéu trong R duge chia trong
object. Pinh hudng nay ciing c6 vai anh huong dén cach viét cau R. Chang han nhu thay vi

viét x = 5 nhu thong thudng ching ta van viét, thi R yéu cau viét x == 5.

Dbi v6i R phép gan x = 5 tuong duong véi x <- 5. Cach viét sau (dung ki hiéu <- ) duoc

khuyén khich hon 13 cach viét trude (=).

Mot sb ki hiéu hay ding trong R :

X==y x bang y

x!=y x khong bang y

y <X y nhd hon x

X>y x 16n hon y

X <=y x nho hon hodc bang y
X>=y x 16n hon hodc bang y
is.na(x) c6 phai x 12 bién s missing
A&B AvaB
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A|B A hoac B
! khong la

Véi R thi tit ca cac cau chit hay 1énh sau ki hiéu # déu khong co hiéu tng, vi # 1a ki hiéu

danh cho nguoi st dung thém vao cac ghi chu.
3.2 Cach dat tén trong R

Pat tén mot ddi tuong hay mot bién sb trong R kha linh hoat, vi R khong c6 nhiéu
giéi han nhu trong cac phan mén khac. Tén mot dbi tuong phai duoc viét lién nhau. Chang

han nhu R chdp nhan myobject nhung khong chip nhan my 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 tach roi bang “.” Nhu
my.object.

> my.object <- rnorm(10)

Mot diéu quan trong can luu y 1a R phan biét mau ki tu viét hoa va viét thuong. Cho
nén My.object khac so véi my.object. Vi du:

> My.object.u <- 15

> my.object.L <- 5

> My.object.u + my.object.L

>[1] 20

Mot vai diéu can luu ¥ khi dit tén trong R.

e Khong nén dit tén mot bién sé bang ki hiéu “ ” nhu my_object hay my-object.

e Khong nén dit tén mot object gidng nhu mot bién sd trong mot dir lidu. Vi du: néu
chung ta c6 mot data.frame voi bién sb age trong do, thi chung ta c6 mot dbi tuong trung tén
v6i age, tac 1a khong nén viét age <- age. Tuy nhién, néu data.frame tén 1a data thi chung ta
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co thé dé cap dén bién s6 age voi mot ki tw $ nhu sau: data$age. (tirc 1a bién sd age trong
data.frame data), va trong trudng hop do, age <- data$age c6 thé chap nhan duoc.

2.2 Tro giap trong R

Ngoai 1énh args() R con cung cép 1énh help() dé nguoi sir dung c6 thé hiéu “Vian
pham” ctia timg ham. Chang han nhu mudn biét ham Im c¢é nhiing tham s6 gi chung ta chi

can g lénh:
> help()
hay
> ?lm

mot cua so s€ hién ra bén ngoai cua man hinh chi rd cich str dung ra sao va thdm chi

co ca vi du.
Str dung 1énh help.start() mot clira s6 s& xut hién chi din toan bo hé théng R.

Ham apropos ciing rat ¢ ich vi nd cung cap cho ching ta tit ca cac ham trong R bt
dau bang ki tw ma ching ta mudn tim. Chang han nhu ching ta mudn biét ham nao trong R

c6 ki tu “Im” thi chi gd 1énh:

> apropos(lm) .

4. Lam viéc véi dir liéu trong R :
4.1 Nhap dir liéu :

Mudn lam phén tich dir liéu bang R, chung ta phai c6 sin dit liéu & dang ma R c¢6 thé
hiéu dugc dé xu 1i. Dir liéu ma R hiéu dugc phai 1a dir lidu trong mot data.frame. Co nhiéu
cach dé nhap sb liéu vao mot data.frame trong R, tir nhdp tryc tiép dén nhép tir cac ngudn

khac nhau. Sau ddy 13 nhiing cach thong dung nhat:
4.1.1 Nhéap s6 liéu bang dong 1énh :

Dé nhép sb lidu truc tiép chung ta sir dung function c( ). Lénh nay cho phép ching ta

tao ra mdt cot dit liéu . Ca phap ctia ham nay :
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>Tén bién luu dit liéu <- c(phan_tir tha 1, phan ta the 2,...... phan_tir tha n).
Vidy 1:

a<-c(1,2,3,4,5,6,7,8,9,10,11,12)

b <-c(12,11,10,9,8,7,6,5,4,3,2,1)

2 Cau lénh trén cho théy ching ta mudn tao mot cot dix lidu gém cac phén tr tir 1 dén
12, va cot dir lidu nay duogc luu trong mot bién co tén 13 a va mot cot dit lidu bao gom céc

phan tir tir 12 trd vé 1 va de luu trong mot bién c6 tén 1a b.
R 12 mot ngdn ngit hudng ddi tugng hai bién a va b o trén 1a 2 dbi twong riéng 1¢, ta
c6 thé két hop ching dé tao thanh moét khung s6 liéu , @& R co thé xir 1y ching sau nay . Dé

lam duoc diéu nay , ching ta dung phuong thirc data.frame. Cu phap cta phuong thirc niy

nhu sau :
Tén bién luu_trit <-data.frame(tham_sd 1, tham sb 2, ....... tham_sb_n)
Céc tham s ¢ day 1a cac cot dir liéu de khoi tao bang function c(). Vi du :
ab <- data.frame(a,b) (vdi a va b 1a cac bién dc khai tao trong vi du 1)

cau 1énh nay cho R biét rang chiing ta mudn két hop hai cot riéng 1é a va b thanh mot
khung s6 liéu va duoc luu trit trong bién co tén 13 ab. Pé xem thong tin duoc luu trit trong

bicn ab vura tao ra , ta chi can go 1énh :
>ab

Sau d6 R s& hién thj

a b

1 1 12
2 2 11
3 3 10
4 4 9
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5 5 8
6 6 7
7 7 6
8 8 5
9 9 4
10 10 3
11 11 2
12 12 1

Dé luu céc sb liéu nay trong mot file co dinh dang phu hop v6i R nham muc dich st

dung cho céc 1an sau, chung ta ding 1énh save véi ¢t phap nhu sau :
save(tén_bién , ténfile.rda)

Khi d6 bién s& duoc luu vao 6 dia vé6i vi tri dugc xac dinh boi 1énh setwd(). Cu phap

cua lénh nay :
setwd(“tén_duong din ma_ta muén luu_file”)
4.1.2 Nhap s0 liéu true tiép :

Chung ta co thé nhap s6 liéu vé& d6 tudi va insulin cho 10 bénh nhan br:ing mot
function rat c6 ich, d6 1a: edit(data.frame()).

Vi function nay, R s€ cung cap cho ching ta mot window maéi voi mdt day cot va

dong giéng nhu Excel, va chiing ta c6 thé nhap sd liéu trong bang d6. Vi du:
> ins <- edit(data.frame())

Chung ta s€ c6 mdt cua s6 nhu sau:
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O day, R khong biét ching ta c6 bién s6 nao, cho nén R 1iét ké cac bién sb varl,var2,

v.v... Nhip chudt vao cot varl va thay doi bang cach gd vao d6 a. Nhip chudt vao cot var2

va thay d6i bang cach gb vao d6 b. Sau d6 g sb liéu cho ting cot. Sau khi xong, click vao

biéu tugng close ¢ goc phai cua spreadsheet, ching ta s& c6 mot data.frame tén ins vdi hai

bién sO avab.

4.1.3 Nhap dit lidu tir file text :

Chung ta thu thap s6 liéu vé do tudi va cholesterol tir mot nghién ctru ¢ 50 bénh nhan

méc bénh cao huyét ap. Cac sb lieu nay dugc luu trong mot text file cd tén la chol.txt tai

directory c:\works\stats. S6 liéu nay nhu sau: cot 1 1a mé s6 ctia bénh nhan, cot 2 13 gidi tinh,
cot 3 1a body mass index (bmi), cot 4 1a HDL cholesterol (viét tit 1a hdl), ké dén 1a LDL
cholesterol, total cholesterol (tc) va triglycerides (tg).

id

I

sex
Nam
HNu

age
37
64

bmi
17
18

hdl
S.000

4,380

I
= =
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= — — 18 3.360 3.0 4,7 0.8
E To avoid thiz stamp, pleasze 18 2.920 4.0 7.7 1.1
register yor trial copy 18 6.250 2.1 5.0 2.1
- g S 18 4_150 3.0 4.z2 1.5
7 MNam TE 15 0.737 3.0 5.5 2.6
8 Mam al 15 T.170 3.0 6.1 1.5
S Nam 549 15 6.594z2 3.0 5.9 5.4
10 Nu 37 15 2.000 2.0 4.0 1.4
11 Nu 63 20 4_217 5.0 6.2 1.7
12 HNam 51 20 4 _ 823 1.3 4.1 1.0
12 Nu ol 20 2.750 1.2 3.0 l.a
14 Mam 4z 20 1.504 0.7 4.0 1.1
15 Nam Q 20 ©.500 4,0 6.9 1.5
le Nu 45 20 0.e33 4.1 5.7 1.0
17 Nu 44 zZ1 3.530 4,3 5.7 2.7
18 HNu 45 z21 6.625 4.0 5.3 2.8
15 Nu a0 21 5.560 4.3 7.1 3.0
20 Nu 8 21 2.800 4.0 3.8 3.1
21 Nu ol zZ1 2.275 3.1 4,3 2.2
22 MU 45 zZ1 3.360 3.0 4.8 2.7
23 Nu 70 zZ1 3.000 1.7 4.0 1.1
24 HNu 51 z21 Z2.e08 2.0 3.0 0.
25 MNam 63 22 4_ 130 2.1 3.1 1.0
26 Mam 54 22 5.000 4.0 5.3 1.7
27 Nu 37 22 ©.235 4,1 5.3 2.5
28 Nam 70 Z2 2.600 4.0 5.4 2.5
29 HNu 47 22 3.825 4.z 4.5 6.2
30 MNu ol 22 5.360 4.z2 5.9 1.3
31 Nu ol 22 6&.580 4.4 5.6 3.3
32 Nam 20 22 T7.545 4,3 B.3 2.0
33 Nam al Z2 g.440 2.3 5.8 1.0
34 Nu 35 Z2 6.170 6.0 7.6 1.4
35 HNu T4 z23 3.270 3.0 5.8 2.5
36 MNam 43 23 2.220 3.0 3.1 0.7
37 Nu 4 23 5.400 2.6 5.4 2.4
38 Mam 445 23 6.300 4.4 6.3 2.4

Chung ta mudn nhdp cac dir liéu nay vao R dé tién viéc phén tich sau nay. Chung ta

s€ st dung 1€nh read.table nhu sau:
> setwd(““c:/works/stats™)
> chol <- read.table("chol.txt", header=TRUE)

Lénh thr nhat chiing ta mudn dam bao R truy nhap dang directory ma sé liéu dang
duoc luu gitr. Lénh thtr hai yéu cdu R nhap s6 liéu tir file ¢6 tén 1a “chol.txt”(trong directory

c:\works\stats) va cho vao ddi tugng chol. Trong 1énh nay, header=TRUE c6 nghia 1 yéu cau
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> chol
Hay
> names(chol)

R s& cho biét co cac cot nhu sau trong dir li€u (name 1a 1€nh hoi trong dir licu co

nhitng c{t ndo va tén gi):
[1] "id" "sex" "age" "bmi" "hdl" "1dl" "tc" "tg"
Bay gio chung ta c6 thé luu dir liéu dudi dang R dé xir i sau nay bang cach ra lénh:
> save(chol, file="chol.rda")
4.1.4 Nhap dir liéu tur file xIs (Excel) :

R ciing cho phép chiing ta c6 thé nhap dir liéu tir mot file dinh dang xls ctia Excel mot
cach don gian chi véi vai thao tac. Trudc tién chung ta luu lai file xIs dudi dinh dang *.csv
dé R co thé xir Iy duoc. Sau d6 sir dung 1énh read.csv() dé xir 1y. Ci phép cua 1énh nay nhu

sau :
Tén bién luu lidu<-read.csv(“dudng_din dén file csv’,HEADER=true)

Tham s HEADER = true cho R biét chung ta mudn chon dong déu tién cua file xls
lam tén cta cac cot. Sau khi thuc hién 1énh ndy chung ta da c6 mot ddi twong chudn cua R dé
luu trit dir lidu cua file xIs ban dau. Ching ta ¢6 thé luu lai d6i twong nay cho cac lan lam

vi€c sau bang 1én save() da dugc gidi thi¢u & trén.
4.2 Xir ly dir liéu :

Bién tap sb lidu ¢ day khong co nghia 1a thay doi s liéu gbe (vi d6 1a mot t6i 16n, mot
su gian déi trong khoa hoc khong thé chép nhén dugc), ma chi cd nghia td chire sb liéu sao
cho R c6 thé phan tich mot cach hiru hiéu. a hiéu khi trong phan tich théng ké, ching ta can
phai tap trung s6 liéu thanh mot nhom, hay tach roi thanh timg nhom, hay thay thé tir ki tu
(characters) sang sd (numeric) cho tién viéc tinh toan. Trong chuong nay, t6i s& ban qua mot

s6 1énh can ban cho viéc bién tap s6 liéu. Ching ta sé quay lai v6i dir li€u chol trong vi du 1.
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> setwd(““c:/works/stats”)

> chol <- read.table(*“chol.txt”, header=TRUE)

> attach(chol)

4.2.1 Kiém tra s6 liéu trong khong (missing value)

Trong nghién ctru, vi nhiéu li do sd liéu khong thé thu thap duogc cho tat ca di tuong,
hay khong thé do luong tat ca bién s cho mot dbi twong. Trong trudng hop do, sb liéu tréng
dugc xem la “missing value” . R xem cac s6 lidu tréng khong 1a 4 A. Co mot sb kiém dinh
thong ké doi hoi cac sb liéu tréng khong phai duogc loai ra (vi khong thé tinh toan dugc) trudce

khi phan tich. R ¢6 mot 1énh rat c6 ich cho viéc nay: na.omit, va cach sir dung nhu sau:
> chol.new <- na.omit(chol)

Trong 1énh trén, chiing ta yéu cau R loai bé cac s lidu tréng khong trong data.frame
chol va dua cac s6 liéu khong tréng vao data.frame mai tén 13 chol.new. Chu y 1énh trén chi

1a vi dy, vi trong dit liéu chol khong c6 b liéu trong khong.
4.2.2 Tach roi dir li€u: subset

a éu chiing ta, vi mot 1i do nao d6, chi mudn phan tich riéng cho nam giéi, chiing ta co
thé tach chol ra thanh hai data.frame, tam goi 1a nam va nu. Pé lam chuyén nay,ching ta
dung 1énh subset(data, cond), trong d6 data 13 data.frame ma chung ta mudn tach roi, va cond
1 diéu kién. Vi du:

> nam <- subset(chol, sex=="a am”

> nu <- subset(chol, sex=="a u”

Sau khi ra hai 1énh nay, chung ta da c6 2 dir li¢u (hai data.frame) méi tén 1a nam va
nu. Cht y dieu kién sex == “4 am” va sex == “a u” chiing ta dung == thay vi = d¢ chi diéu
kién chinh xéc. Tat nhién, chung ta cling c6 thé tach dir liéu thanh nhiéu data.frame khéc
nhau v&1 nhiitng di€u kién dua vao cac bién s6 khac. Chang han nhu 1énh sau day tao ra mdt

data.frame méi tén 13 old v6i nhitng bénh nhan trén 60 tudi:

> old <- subset(chol, age>=60)
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> dim(old)

[1]258

Hay mét data.frame méi v6i nhitng bénh nhan trén 60 tudi va nam gidi:
> n60 <- subset(chol, age>=60 & sex=="4 am”

> dim(n60)

[1198

4.2.3 Chiét s6 liéu tir mdt data .frame

Trong chol ¢ 8 bién sb. Ching ta ¢ thé chiét dir liéu chol va chi giit lai nhitng bién
s6 can thiét nhu ma sb (id), do tudi (age) va total cholestrol (tc). Pé y tir 1énh names(chol)
rang bién s6 id 1a cot s6 1, age 1a cot s 3, va bién s6 tc 1a cot s6 7. Chung ta c6 thé dung 1énh

sau day:
> data2 <- chol[, c¢(1,3,7)]

O day, ching ta 1énh cho R biét réng chung ta muén chon cot sb 1, 3 va 7, va dua tat
ca s liéu ciia hai cot nay vao data.frame méi c6 tén 1a data2. Cha y chung ta sir dung ngodc
kép vuodng [] chir khong phai ngodc kép vong (), vi chol khong phai 1am mét function. Dau
phay phia trudc ¢, c6 nghia 1a ching ta chon tat ca cic dong so liéu trong data.frame chol.

4 hung néu chung ta chi mudn chon 10 dong s6 liéu dau tién, thi 1énh sé la:
> data3 <- chol[1:10, c(1,3,7)]
> print(data3)
id sex tc
114am4.0
224u3.5
334u47
443am7.7

554am5.0
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66au4.2

77 4am5.9
884aam6.1
994am5.9
10104 u4.0

Chu y 1énh print(arg) don gian liét ké tit ca sb liéu trong data.frame arg. That ra,

chung ta chi cdn don gian gd data3, két qua ciing giéng y nhu print(data3).
4.2.4 Nhap hai data.frame thanh m¢t: merge

Gia du nhu chiing ta ¢6 dir liéu chira trong hai data.frame. Dit liéu thir nhat tén 1a d1

gém 3 ¢ot: id, sex, tc nhu sau:

id sex tc

14am 4.0

24u3s

34ud.’

44aam7.7

54am5.0

6aud2

7 4am 5.9

84am 6.1

94am5.9

104 u4.0

Dit liéu thir hai tén 12 d2 gdm 3 cét: id, sex, tg nhu sau:

id sex tg
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laaml1.1
24u2.l

34u0.8

44aml.1
54aam?2.1
6aul.s

74 am 2.6
84am 1.5
94am5.4
104ul.9
114aul.7

Hai dit liéu nay c6 chung hai bién s6 id va sex. 4 hung dir liéu d1 c6 10 dong, con dit
liéu d2 c¢6 11 dong. Ching ta c6 thé nhap hai dir liéu thanh mot data.frame bang cach dung

Iénh merge nhu sau:
> d <- merge(dl, d2, by="id", all=TRUE)
>d
id sex.x tc sex.y tg
1ldam4.04aam 1.1
224u3.54u2.1
334u4.74u0.8
444am7.74am 1.1
554am5.04am2.1

664ud24uls
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774am5.94am?2.6
884am6.1 4am 1.5
994am5.94am 5.4
10104u4.04u1.9
1111<4A>4A4u1.7

Trong 1énh merge, chung ta yéu cau R nhap 2 dit liéu d1 va d2 thanh mot va dua vao
data.frame méi tén 1a d, va dung bién sb id 1am chuan. Ching ta dé y thdy bénh nhan sb 11

khong c6 s lidu cho tc, cho nén R cho 13 4 A (mdt dang “not available™).

4.2.5 Mi héa so liéu (data coding)

Trong viéc xir li s6 liéu dich t& hoc, nhiéu khi chung ta cin phai bién ddi s liéu tir
bién lién tuc sang bién mang tinh cich phan loai. Chang han nhu trong chan doan lodng
xuong, nhitng phu nit ¢6 chi sé T ctia mat do chat khoang trong xuwong (bone mineral density
hay BMD) bang hay thap hon -2.5 dugc xem 1a “lodng xuong”, nhiing ai c6 BMD giita -2.5

va -1.0 1a “xdp xuong” (osteopenia), va trén -1.0 1 “binh thudng”. Vi du, chung ta c6 sb liéu
BMD tir 10 bénh nhan nhu sau:

-0.92,0.21, 0.17, -3.21, -1.80, -2.60, -2.00, 1.71, 2.12, -2.11
Dé nhép cac s6 liéu nay vao R ching ta c6 thé st dung function ¢ nhu sau:
bmd <- ¢(-0.92,0.21,0.17,-3.21,-1.80,-2.60,-2.00,1.71,2.12,-2.11)

D¢ phan loai 3 nhém lodng xwong, xdp xuong, va binh thudng, chiing ta c6 thé ding
ma s6 1, 2 va 3. 4 6i cach khac, chung ta muébn tao nén mot bién sd khac (hay goi la

diagnosis) gdm 3 gid tri trén dya vao gia tri ciia bmd. Dé 1am viéc nay, ching ta sir dung 1énh:
# tam thoi cho bién s6 diagnosis bang bmd
> diagnosis <- bmd
# bién d6i bmd thanh diagnosis
> diagnosis[bmd <=-2.5] <- 1

> diagnosis[bmd > -2.5 & bmd <= 1.0] <- 2
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> diagnosis[bmd > -1.0] <- 3

# tao thanh mot data frame

> data <- data.frame(bmd, diagnosis)

# liét ké dé kiém tra xem 1énh c6 hiéu qua khong
> data

bmd diagnosis

1-0923

20213

30.173

4-3211

5-1.802

6-2.601

7-2.00 2

81.713

92123

10-2.112

4.2.5.1 Bién ddi s liéu bang cach dung replace

Mot cach bién doi so li€u khéc la dung replace, du cach nay c6 vé rudom ra chit it.
Ti€p tuc vi du trén, chung ta bién doi tir bmd sang diagnosis nhu sau:

> diagnosis <- bmd
> diagnosis <- replace(diagnosis, bmd <=-2.5, 1)

> diagnosis <- replace(diagnosis, bmd > -2.5 & bmd <= 1.0, 2)
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> diagnosis <- replace(diagnosis, bmd > -1.0, 3)
4.2.5.2 Bién ddi thanh yéu t6 (factor)

Trong phan tich théng ké, chiing ta phan biét mot bién sé mang tinh yéu 6 (factor) va
bién s lién tyc binh thuong. Bién sd yéu t6 khong thé dung dé tinh toan nhu cong trir nhan
chia, nhung bién sb s6 hoc co thé sir dung dé tinh toan. Chéng han nhu trong vi du bmd va
diagnosis trén, diagnosis 1 yéu tb vi gia tri trung binh giira 1 va 2 chang c6 ¥ nghia thuc té gi
ca; con bmd 1 bién s6 s6 hoc. 4 hung hién nay, diagnosis duoc xem 1a mot bién s6 s6 hoc. Dé

bién thanh bién sb yéu td, chung ta can sir dung function factor nhu sau:
> diag <- factor(diagnosis)
> diag
[113331212332
Levels: 123

Chu ¥ R bay gio thong bao cho chung ta biét diag ¢ 3 bac: 1, 2 va 3. 4 éu chung ta
yéu cau R tinh sb trung binh ciia diag, R s& khong 1am theo yéu cau nay, vi d6 khong phai 1a

mot bién s6 s6 hoc:
> mean(diag)
[1]14 A
Warning message:
argument is not numeric or logical: returning a A in: mean.default(diag)
Di nhién, chung ta c6 thé tinh gia tri trung binh cta diagnosis:
> mean(diagnosis)
[1]12.3
nhung két qua 2.3 nay khéng c6 ¥ nghia gi trong thyc té ca.

4.2.6 Chia nhém bing cut
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Vi mét bién lién tuc, chung ta cé thé chia thanh nhiéu nhom béng ham cut. Vi du,
chung ta c6 bién age nhu sau:

> age <- ¢(17,19,22,43,14,8,12,19,20,51,8,12,27,31,44)

Do tudi thap nhat 1a 8 va cao nhat 1a 51. 4 éu chung ta mudn chia thanh 2 nhom tudi:
> cut(age, 2)

[1](7.96,29.5] (7.96,29.5] (7.96,29.5] (29.5,51] (7.96,29.5] (7.96,29.5]

(7.96,29.5] (7.96,29.5]

[9] (7.96,29.5] (29.5,51] (7.96,29.5] (7.96,29.5] (7.96,29.5] (29.5,51]

(29.5,51]

Levels: (7.96,29.5] (29.5,51]

cut chia bién age thanh 2 nhém: nhém 1 tudi tir 7.96 dén 29.5; nhom 2 tir 29.5 dén 51.

Chuing ta c6 thé dém sb dbi twong trong timg nhom tudi bang ham table nhu sau:
> table(cut(age, 2))
(7.96,29.51 (29.5,51]
114
> ageg <- cut(age, 3, labels=c("low", "medium", "high"))
[1] low low low high low low low low low high
low low medium medium
[15] high
Levels: low medium high
> ageg <- cut(age, 3, labels=c("low", "medium", "high"))
> table(ageg)

ageg
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low medium high
1023

Tat nhién, chung ta cling c6 thé chia age thanh 4 nhom (quartiles) bang cach cho
nhitng thong $6 0, 0.25, 0.50 va 0.75 nhu sau:

cut(age,

breaks=quantiles(age, c¢(0, 0.25, 0.50, 0.75, 1)),
labels=c(“q1”, “q2”, “q3”, “q4”),
include.lowest=TRUE)

cut(age,

breaks=quantiles(c(0, 0.25, 0.50, 0.75, 1)),
labels=c(“ql”, “q2”, “q3”, “q4”),
include.lowest=TRUE)

4.7. Tap hop so liéu biang cut2 (Hmisc)

Ham cut trén chia bién sd theo gia tri clia bién, chir khong dya vao s6 mau, cho nén sd
lvong mau trong timg nhom khong bang nhau. Tuy nhién, trong phan tich thong ké, ¢ khi
chung ta can phai phan chia mot bién s lién tyc thanh nhiéu nhom dwa vao phan phdi cta
bién s6 nhung s mau bang hay twong duong nhau. Chang han nhu dbi voi bién s6 bmd
chung ta co thé “cat” diy sé thanh 3 nhom véi s6 miu twong duwong nhau bang cach ding

function cut2 (trong thu vién Hmisc) nhu sau:
> # nhép thu vién Hmisc dé c6 thé dung function cut2
> library(Hmisc)
>bmd <- ¢(-0.92,0.21,0.17,-3.21,-1.80,-2.60,-2.00,1.71,2.12,-2.11)
> # chia bién s6 bmd thanh 2 nhom va dé trong ddi tuong group
> group <- cut2(bmd, g=2)

> table(group)
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group
[-3.21,-0.92) [-0.92, 2.12]
55

a hu thdy qua vi du trén, g = 2 ¢6 nghia 13 chia thanh 2 nhoém (g = group). R tu dong
chia thanh nhom 1 gdém gia tri bmd tir -3.21 d&n -0.92, va nhom 2 tir -0.92 dén 2.12. Méi

nhoém gdm cé 5 s6.
Tét nhién, chiing ta ciing c6 thé chia thanh 3 nhém bang 1énh:
> group <- cut2(bmd, g=3)

Va véi 1énh table ching ta sé€ biét c6 3 nhém, nhom 1 gém 4 $6, nhom 2 va 3 mdi

nhém ¢6 3 sb:
> table(group)
group
[-3.21,-1.80) [-1.80, 0.21) [ 0.21, 2.12]
433
5. Tinh toan dong lénh trong R :

R cung cép rat nhiéu cac phép toan va cac ham (function) da dang dé phuc vu cho
viéc tinh toan , hau hét cac ham sb thong dung déu dugc hd tro bai R. 4 goai ra con rat nhiéu
cac ham phuc vu cho cho cic cong viéc tinh toan phtc tap va nang cao ciing dugc cung cap
boi rat nhidu cac gbi mo rong danh cho R. Chung ta ¢ thé tai cac goi mé rong do tai dia chi

Ssau:

http://www.cran.r-project.org/

Chon muc packages sau d6 ban c6 thé tai cac goi can thiét mot cach dé dang . Cac goi

nay la hoan toan mién phi.

Sau ddy 1a mot s6 1énh don gian dung dé tinh toan cta R :
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To awvoid thiz stamp, please

)

regizter your trial copy

y1 nhau:

Cong va tnr:
> l::u+" 8997-9768
[1] —-6756

Nhan va chia

S6 liy thuea: (25— 5)°

~27%12/21 i A
[1] -15.42857 11 8000
bac hai: J10 S6 pi (1)
> 3dqr {ll} e pi
[1] 3.162278 (1] 2.141593
> 2+3%pil

[1] 11.42478

Logarit: log,

Logarit: logyg

= Log{lP] > loglO(100)

[1] .302585 [1] 2

. ~ 27 . B -

S6 mi: e o Ham s0 lwong giac

> exp (2.7689) > cos(pl)

[1] 15.54109 [1] -1

= Logll{ +3*pi)

[1] |DWD¢D

Vector > exp (x/10)

> x <- c(2,3,1,5,4,6,7,6,8) [1] 1.221403 1.349859 1.105171 1.648

> x 1.491825 1.82211% 2.013753 1.822119

[1] 231546768 2l =.22e98d

" - > exp(cos (x/10))

’,fu?£X] [1] 2.664634 2.599545 2.70473€ 2.405

[1] 42 2.511954 2.282647 2.148€55 2.282647
9] 2.007132

> X*2 -
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-1 3 I -~ 4y - -y S -

2 14 16
E To avoid this stamp, pleaze r

regizter your tnal copy

I of squares): 1°

Tinh téng binh phuwong diéu chinh

(adjusted sum of squares): > (x,— f): =7
i=1

} X {'_ C{J—;:;qurs'}

> sum|( (x-mean(x))"2)

[1] 10

Trong cong thite trén mean (x) la s trung
binh cua vector x

Tinh sai s6 binh phuong (mean square):

> (x —.‘T‘}J n="7

>N

2}/ length (%)

Trong cong thite trén, length () cd
nghia 1a tong s6 phan tir (elements) trong
vector .

Tinh phuong sai (variance) va do léch
chuan (standard deviation):

Phurrong sai: s~ = > (x, —f}j (n—1)=7?
1

> x <- c(l1,2,3,4,5)

> Var (%)

[1] 2.5
D6 léch chuan: +/s” :
= =d(x)

[1] 1.58113

[N

6. Lap trinh v6i ngon ngir R :

6.1 Téng quan vé 1ap trinh véi R :

a gon nglr R c6 rat nhiéu vu diém so véi cac ngon ngtr 1ap trinh bac cao nhu C , C++,

Java....

¢ R c6 kha nang di€u khién dit liéu va luu trir s6 li¢u, R con c6 tinh nguyén ban.

e R cho phép sir dung ma tran dai sd.

e (C6 thé sir dung bang bam va cac biéu thirc chinh quy

e R ciing hd tro 1ap trinh hudng dbi tuong.

e Kha ning biéu dién d6 hoa phong phu.

e 2 gb6n nglr R cling cung cap céc cau tric di€u khién co ban nhu cac ngén ngir 1ap

trinh bac cao khac. Vi du nhu :

If...else...;while....;for...... V..V..
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R ciling ¢c6 mot sO nhugc dieém hay c6 thé goi 1a thiéu sot , tuy nhién cac nhuge diém

nay c6 thé dugc khic phuc d& dang boi chinh R :

e R khong phai 1a mdt co s& dir li¢u nhung lai co thé két ndi vai cac hé quan tri co
so dir liéu (DBMS)

e R khong co giao dién d6 hoa nguoi ding, nhung né co thé két ndi voi Java, TclTk.

e Viéc dién giai ngdn ngit R co thé rat cham, nhung c6 thé cho phép goi téi cac ma
C hoac C++.

e R khong c6 cac bang tinh quan sat dit liéu, nhung né c6 thé két ndi véi
Excel/MSOffice.

e MSJi cau lénh cta R két thuc bang phim Enter, diéu nay giy ra sy bat tién trong khi
lap trinh, dat biét 1a khi xay dung mot ham, chi can sai mot dong 1énh, ta s€ phai
1am lai tir dau.

e Mot nhuge diém khéac cua R 14 né khong chuyén nghiép va khong hd trg thuong

mai .
6.2 Cac kiéu dir liéu co ban sir dung trong lap trinh véi R :

4 gon ngit R khong bit budc phai khai bao kiéu dir liéu ngay khi khai béo 1 bién , kiéu

dit liéu ctia mot bién s& duoc xéac dinh khi ta gan mot gia tri cu thé cho no.
R gdm c6 4 kiéu dit liéu co ban :
- numeric (kiéu sb):
- character
- string
- logical

Khéc véi cac ngdn ngir 1ap trinh bac cao, cac gia tri sO trong R khong chia thanh kiéu

thuc(real) va kiéu nguyén(integer). Dit liéu kiéu sd trong R chi c¢6 1 kiéu duy nhit. Vi dy :
>a<-10

>b<-1.5

9

Dau “<-"twong tu v&i phép gan trong cac ngoén ngtt 1ap trinh béc cao, chiung ta

9

cling co the thay dau “<-” boi dau nhung dugc khuyén céo 1a nén stir dung dau “<-”.
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Kiéu character va string trong R ciing twong ty nhu trong cic ngén ngit 1ap trinh bac
cao. Céc gia tri char va string dugc dit trong cap dau . Vidu :

>a<-“nguyen trung kien”
>b<_‘5a”

Kiéu logical tuong tu nhu kiéu bool (gi4 tri logic ) trong cic ngdn ngit lap trinh bac
cao. Kiéu dir liéu nay chi gdm 2 gia tri dung hoic sai. Vi du :

>a<-((1+3)==4)

>a

[I]TRUE

6.3 Cic kiéu dir liéu tuyén tinh trong R :

O day ta s& tim hiéu vé 2 kiéu dit liéu tuyén tinh trong R 13 array va list.
Mot mang (array) trong R duogc khai bao theo ct phap sau :
>a<-¢(1,2,3,4)

>a[3]

[1]3

Khac v6i mang, list trong R cling 1a mot diy cac phan tir nhung ching duoc goi theo
tén cua phén tir dugc dat khi khai bao, vi du khai bdo mot list :

>kien<-list(name="kien”,class="k57b”,age=21)
>kien$name

[1]’kien”

>kien$class

[1]°k57b”

>kien$age
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[1]”21’9
6.4 Cic céu tric diéu khién co bian trong R :

a gon nglt R cung cap cho ching ta cac cau tric di¢u khién co ban nhu trong da so cac

ngon ngir 1ap trinh bac cao khac
6.4.1 CAu triic ré nhanh :
- CAutrac if.. .else..:
Cu phap :
if(biéu_thirc logic){khdi 1énh 1}else{khdi 1énh 2}

khéi_1énh 1 dugc thuc hién néu biéu thic logic trong dau ngodc tra vé két qua true

(dung), trong trudng hop nguoc lai thi khdi_1énh 2 s& dc thyc hién.
Vidu:
1f(1==0) {print(1)}else{print}
- Chu truc ifelse:
Ct phép : ifelse(Biéu thirc logic, khoi Iénh 1, khoi 1énh 2)

Khéi Iénh 1 dugc thyc hi¢n khi biéu thirc logic tra vé TRUE, nguoc lai thi s€
thuc hién khoi 1énh 2.

Vi du:
x <-1:10
ifelse(x<5 | x>8, x, 0)
6.4.2 Cau triic 1ip :

- Céu tric lap voi s6 lan 1ap da xéc dinh for :

Cu phap :
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for(bién_diéu_khién in khoang_gia_tri) {

doan_lénh_can lip

Vidu:

x <-1:10; z <- NULL
for(i in seq(along=x)) {
if (x[i]<5) { z <- c(z,x[i]-1) } else { z <- c(z,x[i]/x[i]) }

- Céu trac 13p v6i s6 1an 1ap khong biét trude
>while(diéu_kién_lip){doan_ lénh_ can_ lip}

Trong cau tric 13p ndy , doan 1énh can lip s& dugc thuc hién trong khi biéu_thuc diéu kién
con ding . Vidu :

>i=(
>while(i<5){print(i)
i=i+1

}

Trong R mdt doan 1énh dugc dong gbdi bdi méot cap dau “{}”, vi vay khi bat dau thuc
hién mot doan 1énh bdi dau “{” cac ciu 1énh trong doan 1énh s& khong duoc thuc thi ngay sau
khi nhin Enter, lic d6 con tré dong 1énh s& chuyén sang ddu ™+ , khi chuong trinh gip diu
“1» thi doan 1énh trong cip dau “{}” méi dugc thyc thi.

6.5 Xay dung ham trong R :

Cu phép dinh nghia mét ham trong R :

>myfct <- function(argl, arg2, ...) { function_body }
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Gié tri dugc tra vé boi mot ham 1a gia tri dugc tao bdi than ham d6 , gia tri nay
thuong dugc tra vé trong dong 1énh cudi cta than ham , vi du ta c6 thé dung cau Iénh return()

dé tra vé gia tri ciia ham .
Cu phép khi goi m¢t ham da dugc dinh nghia :
myfct(argl=..., arg2=...)
Céc quy tic ca phép
e Thong thuong :

Céc chire nang duoc dinh nghia bang viéc gan boi tir khoa “function”. Phan khai bao
cac tham sd duogc dit trong cap dau () , cac tham sd duoc ngin cach bai dau «,”. Cac cau 1énh
thyc hién chirc ning ctia ham nam trong phan than ham giita hai dau ”{}” , can phai gan tén

cho ham dé c6 thé goi lai sau nay.
e Cach dat tén ham :

Tén ham gan nhu c6 thé dit bang bat ctr cach nao, tuy nhién can tranh dat tén ham

trung cac ham san c6 trong R.
e Chitrc ning cua phan than ham :

Tai day céac cau I¢nh dicéu khién va thyc hién chirc nang cua ham duoc khai bao. Cac

€,

cau Iénh riéng bi¢t dugc ngan cach nhau bdi dau “;
e Pham vi cia bién :

Mot bién duogc khai bo trong mot ham s¢€ chi tdn tai trong thoi gian hoat dong cua
ham dé. Vi vay, chung ta khong thé goi téi 1 bién dugc khai bao bén trong mot ham tir bén
ngoai ham d6 . Chung ta c6 thé 1am diéu nay bang cach khai bao bién 1a mot bién toan cuc

vOi toan tir “<<-” thay vi todn tir gan “<-” thong thuong.
ViDu: viéthamsosanh2soavab

sosanh <- function(a,b)

if(a>= b)
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{return (TRUE)} else{return (FALSE)}

Vi du: giai phuong trinh bac 2:

giai <- function(a,b,c)

{if(a==0)

{ifelse(b==0,result <- c("pt vo nghiem"),result <- -c/b)}
else

{delta <- b*b-4*a*c

if(delta > 0)

rel <- (-b+sqrt(delta))/2*a

re2 <- (-b-sqrt(delta))/2*a

result <- c¢(rel,re2)

else{if(delta == 0){result <- -b/2*a}else{

result <- ¢("pt vo nghiem")}

return (result)
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