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Gi&i thiéu ngén ngir R

Nam 1996, trong mot bai bao vé tinh todn thong ké, hai nha théng ké hoc Ross
Ihaka va Robert Gentleman thuoc Truong dai hoc Auckland, New Zealand phac hoa mot
ngdn ngit Méi cho phan tich thong ké ma ho dat tén 1a R . Sang kién ndy duoc rat nhiéu
nha thong ké hoc trén thé giéi tn thanh va tham gia vao viéc phat trién R.

Cho dén nay cang ngay cang c6 nhiéu nha théng ké hoc, toan hoc, nghién ciru trong
moi linh vyc da chuyén sang s dung R dé phan tich dit liéu khoa hoc.Trén toan cau da cé
mot mang ludi hang triéu nguoi s dung R.

R 1a mot phan mém sir dung cho phan tich théng ké va vé biéu do. That ra, vé ban
chat, R 12 ngobn ngit may tinh da ning, c6 thé sir dung cho nhiéu muc tiéu khéc nhau, tir
tinh toan don gian, todn hoc giai tri, tinh to4n ma tran (matrix), dén cac phan tich thong ké
phtrc tap. Vi 12 mot ngon ngit, cho nén nguoi ta 6 thé sir dung R dé phét trién thanh cac
phan mém chuyén mén cho mot van d¢é tinh toan ca biét.

Cai ditR
Pé cai dit R trong may tinh ciia minh phai truy nhap vao website “Comprehensive
R Archive Network” (CRAN) sau day:
http://cran.R-project.org.
sau d6 chon Cran mirrors thi du

http-iferan caro. auf CSIRO
httpffcran ms unimelb edu. auf Taversity of Melbourne

Duya vao vao phién banva hé diéu hanh dé chon tai liéu can tai vé.
Dovmload and Install R

Precompied binary distributions of the base system and contributed packages, Windows and BIac
uszers most llkely want one of these versions of B

* Download B for Tamis
* Dovwnload B for MacOS 3
¢ Download B for "Windows

Source Code for all Platforms

Windows and MMac users most likely want to download the precompiled binaries hsted i the upper
box, not the source code. The sources have to be compiled before you can use them. I you do not
know what this means, yvou probably do not want to do it

¢ The latest releasze (2011-07-08): E-2. 13 1 tar gz (read what's new in the latest version).

e Zource: of B alpha and beta releases (daily snapshots, created only in time periods before a
planned release).

¢ Draily snapshots of current patched and development wersions are avalable here. Please read
about new features and bug fizes before filing corresponding feature requests or bug reports.

¢ Source code of older versions of B iz avalable here.
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Ching han nhu phién ban méi nhat dung cho Windows

Download B 2.13.1 for Windows (39 megahytes, 32/64 hit)

Installation and other instructions
New features in this version: Windows specific, all platforms.

Tai cac website nay c6 thé tim thay rat nhiéu tai liéu chi din cach sir dung R, du
trinh do, tir don gian dén phc tap.

Khi da tai R xudng phai cai dat vao may tinh. Dé 1am viéc nay can nhan chudt
vao tai lidu trén va lam theo huéng dan cach cai dat trén man hinh.

Sau khi cai dat nhap chudt vao biéu tuong R

s€ cO mot ctra sO nhu sau:

[EEIE

File Edt Misc Packages Windows Help

I R Console [;”i”g‘

R : Copyright 2005, The R Foundation for Statistical Computing
Version 2.2.1 (2005-12-20 r36812)
ISBN 3-3500051-07-0

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

Natural language support but running in an English locale

R iz a collaborative project with many contributors.
Type "contributers()' for more information and

"eitation()' 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 Tq()' to quit R.

> 1

Daumoi > béo hiéu may da san sang doi Iénh dé thuc hién.

2. Tai cac package va cai dat

R cung cap mot “ngdn ngir” may tinh va mot s6 function dé lam céc phan tich can
ban va don gian. Néu mudn lam nhitng phan tich phuc tap hon can phai tai vé may tinh
mot s6 package khac. Package 1a mot phin mém nho duoc cac nha thong ké phat trién dé
giai quyét mot vin dé cu thé, va c6 thé chay trong hé thong R. Ching han nhu dé phan
tich hdi qui tuyén tinh, R c6 function Im dé sir dung cho muc dich nay, nhung dé 1am
c4c phan tich sdu hon va phirc tap hon can dén cac package nhu Imed. Cac package nay
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cin tai vé va cai dat. Dia chi cic package van la: http://cran.r-project.org, bim vao
phan Packages”dé tim, kém cac trang web dé tai vé. Mot so package thuong dungtrong
cac phan tich thong ké 1a:

Tén package Chirc ning

trellis Dung dé vé doé thi va lam cho d6 thi dep hon

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

agricolae Statistical Procedures for agricultural Research

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

Fpi Duing cho céc phan tich dich t& hoc

epitools Mot package khac chuyén cho cac phan tich dich té hoc

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

Ime4 Linear mixed effects models

Rcmdr R commander

pspearman Spearman’ s rank correlation test

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

Zelig Package dung cho cac phan tich thong ké trong linh
vue x4 hoi hoc

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

BMA Bayesian Model Average

Cac package nay cé thé cai dat truc tuyén bang cach chon Install packages trong phan
packages cia R. Néu package da duoc tai xudng may tinh viéc cai dit co thé nhanh hon
bang cach chon Install package(s) from local zip file ciing trong phan packages .

3. Van pham R

R Ia mdt ngbn ngir tuong tac (interactive language), c6 nghia la khi chdng ta ra
lénh, va néu lénh dung “van pham”, R s& “dap” lai bang mot két qua. Va tuong tac d6
tiép tuc cho dén khi dat duoc yéu cau. “Van pham” chung cua R 1a mot 1énh (command)
hay function (“ham”). Ma da la ham thi phai c6 thdng sb; cho nén theo sau ham la
nhitng théng s6 ma ching ta phai cung cip. Ca phap chung cta R nhu sau:

dbi tugng <- ham(thong s6 1, thongsd 2, ..., thong sd n)
Thi du
> reg <- Ilm(y ~ X)
thi reg la mot dbi twong (object), con 1m 1a mot ham, va y ~ x 1a thdng s cta ham.
Hay:
> setwd (“d:/nnR/thongke”)

thi setwd la mot ham, con “d: /nnR/thongke” 1a thong sd ctia ham.
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Dé biét mot ham can c6 nhimg thong sé nao, ching ta ding lénh args (x), (args
viét tat chir arguments) ma trong d6 x la mdt ham ching ta can biét:

> args (1lm)

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

NULL

R 1a mot ngdn ngir “d6i twong” (object oriented language). Piéu nay c6 nghia l1a
cac dir liéu trong R duoc chira trong object. Pinh hudng ndy anh huong dén cach viét cua
R. Chiang han nhu thay vi viét x = 5 nhu thong thuong ching ta van viét, thi R yéu cau
viétlax ==

Pbi v6i R, x = 5 twong duong véi x <- 5. Céch viét sau (dung ki hiéu <-)
dugc khuyén khich hon 1a cach viét truée (=). Chang han nhur:
> x <- rnorm(10)

¢6 nghia 1a m6 phong 10 sb liéu va chira trong object x. Chiing ta ciing 6 thé viét
x = rnorm(10).

Mot s6 ki hiéu hay dung trong R 1a:

X == 5 x bang 5

x =5 x khong bang 5

y < X y nho hon x

X >y X l6n hon 'y

z <=7 z nho hon hodc bang 7

p >=1 p 16n hon hoic bang 1

is.na(x) C6 phai x 1a bién sb trong khong (missing value)
A & B Ava B (AND)

A | B A hodc B (OR)

|

Khéng la (NOT)

V6i R, tit ca cac cau chir hay lénh sau ki hiéu # déu khong cd hiéu ung, vi # 1a ki hiéu
danh cho nguoi str dung thém vao cac ghi cha, vi du:

> # 1€énh sau day s€ mbé phéng 10 gid tri normal

> x <- rnorm(10)

3.1 Cach dat tén trong R

Viéc dat tén mot ddi tuong (object) hay mot bién sé (variable) trong R khé linh
hoat, vi R khdng ¢6 nhiéu gigi han nhu cac phan mém khac. Tén mot object phai duoc
viét lién nhau (tirc khdng duoc cach roi bang mot khoang trong). Chang han nhu R
chap nhan myobjectnhung khong chip nhan my object.
> myobject <- rnorm(10)

> my object <- rnorm(10)
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Error: syntax error in "my object”
Nhung d6i khi t&n myobjectkhd doc, cho nén ching ta nén tac roi bang “.” Nhu
my.object.
> my.object <- rnorm(10)
Mot diéu quan trong can luu ¥ 12 R phan biét miu tu viét hoa va viét thuong. Cho nén
My.objectkhac 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 hyu y khi dt tén trong R 1a:
- Khéng nén dit tn mot bién sd hay variable bang ki hiéu “ ” (underscore) nhu

my object hay my-object.

- Khéng nén dat tén mot object gidng nhu mot bién sd trong mot dit lieu. Vi du,
néu chling ta c6 mot data.frame (dit liéu hay dataset) v4i bién s6 age trong dé, thi
khong nén c6 mot object triing tén age, tac 1a khdng nén viét: age <- age. Tuy nhién,
néu data.frame tén 12 data thi ching ta c6 thé dé cap dén bién sé age voi mot ki tu $
nhu sau: dataSage.(Tic 1a bién s6 age trong data.frame data), va trong truong
hop d6, age <- dataSage ¢ thé chip nhan dugc.
3.2 H6 tror trong R

Ngoai 1énh args () R con cung cap lénh help () dé nguoi sir dung c6 thé hiéu
“yan pham” cta timg ham. Chang han nhu mudén biét ham 1m c6 nhig thdng s6
(arguments) nao, chung ta chi don gian lénh:

> help (1lm)

hay

> ?1m

Mot ctra s6 s& hién ra bén phai ctia man hinh chi rd cach st dung ra sao va tham chi 6 ca
vi du. Ban doc c6 thé don gian copy va dan vi du vao R dé xem cach van hanh.

Trudc khi st dung R, ngoai sach nay néu can ban doc c6 thé doc qua ph?m chi dan
c6 san trong R bang cach chon muc help va sau d6 chon Html help dé biét thém chi
tiét. Ban doc ciing c6 thé copy va dan cac lénh trong myc ndy vao R dé xem cho biét cach
van hanh cua R.

4- Nhap dir liéu trong R

Mubn phan tich dit liéu bang R, chling ta phai c6 san dit liéu & dang ma R c6 thé
hiéu dugc dé xur Ii. Dit liéu ma R hiéu dugc phai la dit liéu trong mot data.frame. C6 nhiéu
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cach dé nhap sb liéu vao mot data.frametrong R, tir nhdp truc tiép dén nhap tir cac
ngudn khac nhau. Sau day la nhitng cach thong dung nhat:

4.1 Nhaip s liéu truc tiép: c()

Vi du: ching ta cd sb liéu vé d6 tudi va insulin cho 10 bénh nhan nhu sau, va mudn

nhép vao R.
50 16.5
62 10.8
60 32.3
40 19.3
48 14.2
47 11.3
57 15.5
70 15.8
48 16.2
67 11.2

Chung ta cd thé str dung function c¢6 tén ¢ nhu sau:
> age <- ¢(50,62, 60,40,48,47,57,70,48,67)
> insulin <- c¢(16.5,10.8,32.3,19.3,14.2,11.3,15.5,15.8,16.2,11.2)

Lénh thér nhat cho R biét rang ching ta mudn tao mot cot dir lieu (bién so,
variable) cé tén la age, va Iénh thi hai la tao ra mot cot khac c6 tén la insulin.

Ching ta dung function c(viét tit cia chir concatenation— ¢ nghia 1a “ghép”) dé
nhap dir liéu. Chi y rang mdi so licu cho mdi bénh nhan dugc cach nhau biang mot dau
phay.

Ki hiéu insulin <-(ciing c6 thé viét la insulin =) c6 nghia la cac so liéu theo sau s&
€0 nam trong bién so insulin

R 1a mot ngdbn ngit cdu trdc theo dang d6i twong (“object-oriented language™),
vi mbi cot sb lieu hay mdi mot data.framela mot ddi twong (object) ddi véi R. Vi thé,
ageva insulinla hai dbi twong riéng lé. Bay gio chung ta can phai nhap hai ddi twong nay
thanh mot data.frame dé sau nay xtr Iy. Dé lam viéc nay chung ta can dén function
data.frame:

> bang <- data.frame (age, insulin)

Trong lénh ndy, chlng ta mudn cho R biét rang nhap hai cot (hay hai ddi tuong) age va
insulin Vao mot ddi tuong cd tén la bang.

Pén day thi ching ta da c6 mot ddi tugng hoadn chinh dé tién hanh phan tich thong ké.
Pé kiém tra xem trong bang ¢6 gi, ching ta chi can don gian go:

> bang

VaR s& cho két qua:

NDH 7



age insulin

1 50 16.5
2 62 10.8
3 60 32.3
4 40 19.3
5 48 14.2
6 47 11.3
7 57 15.5
8 70 15.8
9 48 16.2
10 67 11.2

Néu ching ta muén lueu lai céc s lidu nay trong mot file theo dang R, ching ta
can dung Iénh save. Gia du nhu ching ta muon luu so liéu trong thu muc co tén la
“c:\nnR\thongke”, ching ta can gd nhu sau:
> setwd (“d:/nnR/thongke”)

> save (bang, file="bang.rda”)

Lénh dau tién (setwd— chir wd ¢ nghia 14 working directory) cho R biét ching ta
muén luu cac s6 liéu trong thu muc c6 tén 13 “c:\nnR\thongke”.

Lénh thir hai (save) cho R biét rang céac sd liéu trong dbi twong bangsé luu trong
mot t€p co tén “bang.rda”. Sau khi gd xong hai 1énh trén, mot file c6 tén bang.rdasé
c6 mat trong thu muc “c:\nnR\thongke”.

4.2 Nhap sb liéu truc tiép: edit(data.frame())

Vi du (tiép tuc): chling ta c6 thé nhap s6 lidu vé do tudi va insulin cho 10 bénh
nhan bang mot function rat c6 ich, d6 1a: edit(data.frame()). Vi function nay, R s& cung
cap cho ching ta mot window méi véi mot ddy cot va dong gidng nhu Excel, va ching ta
c6 thé nhap sb liéu trong bang d6. Vi du:

> ins <- edit(data.frame())

Chung ta s€ c6 mot ctra S6 nhu sau:
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O day, R khong biét ching ta c6 bién sb nao, cho nén R liét ké céc bién sb varl, var2,
v.v... Nhip chudt vao cot varlva thay d6i bang cach gd vao d6 age. Nhap chudt vao cot
var2va thay doi bang cach g vao d6 insulin. Sau d6 gé s liéu cho
tirng cot. Sau khi xong, bAm nit chéo X & goc phai cia spreadsheet, ching ta s& c6 mot
data.frame tén insvai hai bién so ageva insulin.

4.3 Nhap s6 liéu tir mét text file: read.table
Vi du: Ching ta thu thap s liéu vé d6 tudi va cholesterol tir mot nghién ciru &

50 bénh nhan méc bénh cao huyét ap. Céc sb liéu nay duoc luu trong mot text file ¢ tén
la chol.txttai directory c:\nnR\thongke. S liéu ndy nhu sau: cot 1 1a ma sb caa bénh
nhan, cot 2 la gidi tinh, c6t 3 la body mass index (bmi), c6t 4 1la HDL cholesterol
(viét tit 1a hdl), ké dén la LDL cholesterol, total cholesterol (tc) va triglycerides

(tg).

id sex age bmi hdl 1d1 tc tg
1 Nam 57 17 5.000 2.0 4.0 1.1
2 Nu 64 18 4.380 3.0 3.5 2.1
3 Nu 60 18 3.360 3.0 4.7 0.8
4 Nam 65 18 5.920 4.0 7.7 1.1
5 Nam 47 18 6.250 2.1 5.0 2.1
6 Nu 65 18 4.150 3.0 4.2 1.5
7 Nam 76 19 0.737 3.0 5.9 2.6
8 Nam 61 19 7.170 3.0 6.1 1.5
9 Nam 59 19 6.942 3.0 5.9 5.4

10 Nu 57 19 5.000 2.0 4.0 1.9

46 Nu 52 24 3.360 2.0 3.7 1.2

47 Nam 64 24 7.170 1.0 6.1 1.9

48 Nam 45 24 7.880 4.0 6.7 3.3

49 Nu 64 25 7.360 4.6 8.1 4.0

50 Nu 62 25 7.750 4.0 6.2 2.5

Chung ta muén nhap céc dir liéu ndy vao R dé tién viéc phan tich sau nay. Ding
Iénh read. table nhu sau:

> setwd (“d:/nnR/thongke”)
> chol <- read.table("chol.txt", header=TRUE)

Lénh tha nhit dam bao R truy nhap dung directory ma sé liéu dang duoc luu
gitt. Lénh tht hai yéu cau R nhap sé liéu tir file ¢6 tén 1a “chol. txt” (trong directory
c:\works\insulin va ghi vao bang chol.Trong Iénh nay, header=TRUE c0 nghia la dong
dau tién trong file 12 tén cua cac cot dit liu.

Chung ta c6 thé kiém tra xem R da doc dungcéc dit liéu hay chua bang lénh:

> chol
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Hay
> names (chol)

R s& cho biét c6 cac cot nhu sau trong dit liéu (names 1a 1énh hoi trong dir liéu 6 nhitng
cOt nao va tén gi):

[1] "id" "sex" "age" "bmi" "hdl" "1dl" "tc" "tg"
Bay gid chiing ta c6 thé lru dir liéu dudi dang R dé xur 1i sau nay bang cach ra lénh:
> save (chol, file="chol.rda")
4.4 Nhip s6 liéu tir Excel: read.csv
Dé nhap s liéu tir phan mém Excel, chiing ta can tién hanh 2 budc:
Budc 1: Dung Iénh “Save as” trong Excel va luu s6 liéu dudi dang “csv’;
Budc 2: Dung R (Iénh read.csv) dé nhép di liéu dang csv.

Vi du: Mot dir liéu gom céc cot sau day dang duoc luu trong Excel, va ching ta mudn
chuyén vao R dé phan tich. Dix liéu nay c6 tén la excel xIs.

ID Age Sex | Ethnicity IGFI | IGFBP3 ALS PINP | ICTP P3NP
1 18 1 1| 148.27 5.14 | 316.00 61.84 | 5.81 4.21
2 28 1 1] 114.50 5.23 | 296.42 98.64 | 4.96 5.33
3 20 1 1] 109.82 4.33 ] 269.82 93.26 | 7.74 4.56
4 21 1 1| 112.13 4.38 | 247.96 | 101.59 | 6.66 4.01
5 28 1 1| 102.86 4.04 | 240.04 58.77 | 4.62 4.95
6 23 1 41 129.59 4.16 | 266.95 48.93 | 5.32 3.82
7 20 1 1 142.50 3.85 | 300.86 | 135.62 | 8.78 6.75
8 20 1 1| 118.69 3.44 | 277.46 79.51 | 7.19 5.11
9 20 1 1| 197.69 4.12 | 335.23 57.25 | 6.21 4.44

10 20 1 1| 163.69 3.96 | 306.83 74.03 | 4.95 4.84

11 22 1 1| 144.81 3.63 | 295.46 68.26 | 4.54 3.70

12 27 0 2| 141.60 3.48 | 231.20 56.78 | 4.47 4.07

13 26 1 1] 161.80 4.10 | 244.80 75.75 | 6.27 5.26

14 33 1 1 89.20 2.82 | 177.20 48.57 | 3.58 3.68

15 34 1 3| 161.80 3.80 | 243.60 50.68 | 3.52 3.35

16 32 1 1| 148.50 3.72 | 234.80 83.98 | 4.85 3.80

17 28 1 1| 157.70 3.98 | 224.80 60.42 | 4.89 4.09

18 18 0 21 222.90 3.98 | 281.40 74.17 | 6.43 5.84

19 26 0 2| 186.70 4.64 | 340.80 38.05 | 5.12 5.77

20 27 1 2| 167.56 3.56 | 321.12 30.18 | 4.78 6.12
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Vao Excel, chon File Save as
Chon Save as type“CSV (Comma delimited)”
Sau khi xong, ching ta sé¢ c6 mot file voi tén “excel.csv” trong directory
“d:\nnR\thongke”.
Viéc thir hai 1a vao R va ra nhirng Iénh sau day:
> setwd(“d:/nnR/thongke™)
> gh <- read.csv (“excel.csv”, header=TRUE)

Lénh thir hai read.csvyéu cau R doc s liéu tir “excel.csv”, ding dong thir nhit 14 tén cot,
va luu cac s6 liéu nay trong mot object c6 tén 1a gh.

Bay gio chiing ta c6 thé luu ghduéi dang R dé xur 1i sau nay bang Iénh sau day:
> save(gh, file="gh.rda")
4.5 Nhap s6 liéu tir mot tép trong SPSS: read.spss

Phan mém théng k& SPSS luu dir liéu dudi dang “sav”. Chang han nhu néu
chdng ta c6 mét dir liéu co tén 1a testo.sav trong directory c:\works\insulin, va muén chuyén
dir liéu nay sang dang R thi phai st dung lénh read.spsstrong package c6 tén la
foreign. Céc 1énh sau day s& hoan tat d& dang viéc nay:

Viéc dau tién chiing ta cho truy nhap foreign bang Iénh library:

> library(foreign)

Viéc tha hai 1a 1énh read. spss:

> setwd(“d:/nnR/thongke™)

> testo <- read.spss(“testo.sav”, to.data.frame=TRUE)

Lénh thtr hai read.spss yéu cau R doc s6 liéu tir “testo.sav”, va cho vao mot
data.frame c0 tén la testo.

Bay gio chung ta c6 thé luu testo dudi dang R dé xtr 1i sau nay bang lénh sau day:

> save(testo, file="testo.rda")

4.6 Thdng tin vé dir liéu
Gia du nhu ching ta da nhap s6 liéu vao mot data.frame c6 tén 1a chol nhu trong vi du
1. Chiing ta c6 thé nhap chol vao R nhu sau:

> attach(chol)

Kiém tra xem chol c¢6 phai 1a mot data.frame khong bang 1énh is.data.frame(arg)véi argla tén
cua dir liéu. Vi du:

> is.data.frame(chol) [1] TRUE
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R cho biét cholqua 1a mot data.frame.

DPé biét c6 bao nhiéu cot (hay variable = bién s6) va bao nhiéu dong sé lidu
(observations) trong dir liéu nay? Dung 1énh dim(arg)vai argla tén cua dir liéu (dim
viét tat chir dimension

dim(chol) [1]
50 8
Nhu vy, ching ta c6 50 dong va 8 cot (hay bién s6). Vay nhitng bién sb nay tén gi?
Chung ta dung 1énh names (arg) voi arg la tén caa dir liéu. Vi du:
> names(chol)

[1] "id""sex" "age" "bmi" "hdI" "ldI" "tc"  "tg"

Trong bién s6 sex ¢6 bao nhiéu nam va nit? Dé tra 101 cau hoi nay, ching ta cé thé
dung Iénh table (arg) véi arg latén cua bién s6. Vi du:

> table(sex)

sex
nam Nam Nu
1 21 28

Két qua cho thiy dir liéu nay c6 21 nam va 28 nit.
5. Bién tap sb liéu
5.1 Téach dir liéu thanh cac nhém con: subset

> setwd (“d:/nnR/thongke”)
> chol <- read.table(“chol.txt”, header=TRUE)
> attach (chol)

Néu mudn phan tich riéng cho nam giéi, chlng ta cd thé tach chol ra thanh hai
data.frame, tam goi 1A nam va nu. Pé lam chuyén nay, ching ta ding Iénh
subset (data, cond), trong d6 data la data.frame ma ching ta mudn tach roi va
cond la diéu kién. Vi du:

> nam <- subset (chol, sex=="Nam”)
> nu <- subset (chol, sex=="Nu”)

Sau khi ra hai 1énh nay, chung ta da c6 2 dir liéu (hai data.frame) méi tén la nam va nu.
Cha y diéu kién sex == “Nam” va sex == “Nu” ching ta ding == thay vi = dé chi
diéu kién chinh xac.

Tt nhién, ching ta cling c6 thé tach dit liéu thanh nhiéu data.frame khac nhau véi nhiing
diéu kién dwa vao cé4c bién s6 khac. Chang han nhu 1énh sau day tao ra mot data.frame méi
tén 1a 01d véi nhitng bénh nhén trén 60 tudi:

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

> dim(old)

[1] 25 8

Hay mot data.frame méi voi nhitg bénh nhan trén 60 tudi va nam gidi:
> n60 <- subset(chol, age>=60 & sex=="Nam”)

> dim(n60)
[1] 9 8
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5.2 Chiét sé liéu tir mot data .frame

Trong chol c6 8 bién s6. Chung ta cd thé chiét dir litu chol va chi git lai
nhitng bién s6 can thiét nhu ma s (1d), d6 tudi (age) va total cholestrol (tc). Trong lénh
names (chol) bién sd id 1a cot sb 1, age la cot sb 3, va bién sb tc 1a cot s67. Chuing
ta c6 thé dung 1énh sau day:
> data?2 <- chol[, c(1,3,7)]
O day, ching ta Iénh cho R biét ring ching ta muén chon c6t s 1, 3 va 7, va dua tit ca
s6 liéu cua hai cot nay vao data.frame méi c6 tén 1a data2. Chl y chung ta sitr dung ngoic
kép vudng [] chi khdng phai ngodc kép vong (), vi chol khbng phai lam mot
function. Dau phay phia truéc ¢, ¢ nghia la ching ta chon tat ca cac dong sé liéu trong
data.frame chol.

Nhung néu ching ta chi mudn chon 10 dong sb liéu dau tién, thi [énh s& la:
> data3 <- chol[1:10, c(1,3,7)]

> print (data3)

ot

O W PP oNMNOJIJUTOAN

id sex
Nam
Nu
Nu
Nam
Nam
Nu
Nam
Nam

Nam

O oado 0 WwN R
PO odo o WwN R
DO oy s OO W

0

o
=
e

Chl y 1énh print (arg) don gian liét ké tat ca sé liéu trong data.frame arg. That ra,
chlng ta chi can don gian gd data3, két qua cling giong y nhu print (data3).

5.3 Nhap hai data.frame thanh mét: merge
Gia du nhu ching ta c6 dir liéu chua trong hai data.frame. Dit liéu thtr nhét tén 12 d1
gém 3¢ot: id, sex, tc nhusau:

id sex tc

Nam 4.0
Nu 3.5
Nu 4.7

Nam 7.7

Nam 5.0
Nu 4.2

Nam 5.9

Nam 6.1

Nam 5.9

10 Nu 4.0

Dit liéu thir hai tén 12 d2gom 3 cot: id, sex, tg nhu sau:

sex tg
1 Nam 1.1

O©ooNO U WDNEF
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Nu 2.1
Nu 0.8
Nam 1.1
Nam 2.1
Nu 1.5
Nam 2.6
Nam 1.5
Nam 5.4
10 Nu 1.9
11 Nu 1.7

OO NOOUITE WN

Hai dit liéu nay c6 chung hai bién s6 id va sex. Nhung dit liéu d1 ¢6 10 dong, con dir
lieu d2 c6 11 dong. Ching ta c6 thé nhap hai dir liéu thanh mot data.frame bang céch
dung Iénh merge nhu sau:
> d <- merge(dl, d2, by="id", all=TRUE)
> d

id sex.x tc sex.y tg

1 1 Nam 4.0 Nam 1.1
2 2 Nu 3.5 Nu 2.1
3 3 Nu 4.7 Nu 0.8
4 4 Nam 7.7 Nam 1.1
5 5 Nam 5.0 Nam 2.1
6 6 Nu 4.2 Nu 1.5
7 7 Nam 5.9 Nam 2.6
8 8 Nam 6.1 Nam 1.5
9 9 Nam 5.9 Nam 5.4
10 10 Nu 4.0 Nu 1.9
11 11 <NA> NA Nu 1.7

Trong lénh merge, ching ta yéu cau R nhap 2 dit liéu d1 va d2 thanh mot va dua vao
data.frame méi tén 1a d, va ding bién s 1d 1am chuan. Chung ta dé y thay bénh nhan sb
11 khong ¢6 so6 liéu cho tc, cho nén R cho Ia NA (m6t dang “not available™).

5.4 Bién dbi s6 liéu (data coding)

Trong viéc xtr Ii sb liéu dich t& hoc, nhiéu khi chling ta can phai bién ddi sé liéu tir bién lién
tuc sang bién mang tinh cach phan loai. Chang han nhu trong chan doan lodng xuong,
nhitng phu nir ¢d chi sé T ctia mat do chat khoang trong xwong (bone mineral density hay
BMD) bang hay thap hon -2.5 dugc xem la “lodng xwong”, nhiing ai c6 BMD giita -
2.5 va -1.0 1a “xép xuong” (osteopenia), va trén -1.0 1a “binh thuong”. Vi du, ching ta
c6 s6 ligu 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 nhap céc s6 liéu ndy vao R ching ta c6 thé sir 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)

Dé phan loai 3 nhém lodng xuong, xdp xuong, va binh thuong, ching ta cé thé ding ma sé
1, 2 va 3. NGi cach khac, ching ta mubn tao nén mot bién sé khac (hdy goi la
diagnosis) gdbm 3 gié tri trén dya vao gia tri cua bmd. Dé lam viéc nay, ching ta st
dung Iénh:
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tam thoi cho bién sb diagnosis béng bmd
diagnosis <- bmd

bién ddi bmd thanh diagnosis

diagnosis[bmd <= -2.5] <- 1

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

tao thanh mot data frame

data <- data.frame (bmd, diagnosis)

1iét ké dé kiém tra xem 1énh cé hiéu qua khéng
data

Bmd Diagnosis
-0.92 3

0.21
0.17
-3.21
.80
-2.60
-2.00
1.71
2.12
0 -2.11

V # V =% V V V ## V =

R W 0 J o U d W N R
|
=

N W W N P NP W Ww

5.5 Bién ddi s6 liéu bang cach dung replace

Mot cach bién d6i s6 liéu khac 1a ding replace, di cach nay cd vé ruom ra chit it.
Tiép tuc vi duy trén, chiung ta bién doi tr bmd sang diagnosis nhu sau:

> diagnosis <- bmd

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

> diagnosis <- replace(diagnosis, bmd > -2.5 & bmd <= 1.0, 2)
> diagnosis <- replace(diagnosis, bmd > -1.0, 3)

5.6 Bién ddi thanh yéu té (factor)

Trong phan tich théng k&, ching ta phan biét mot bién sé mang tinh yéu to (factor) va
bién sd lién tyc binh thuong. Bién sé yéu té khong thé dung dé tinh toan nhu cong trir
nhan chia, nhung bién s s6 hoc ¢6 thé st dung dé tinh toan. Chang han nhu trong vi du
bmd va diagnosis trén, diagnosis la yéu tb vi gia tri trung binh giita 1 va 2 chang

6 y nghia thuc té gi ca; con bmd 12 bién s sb hoc.

Nhung hién nay, diagnosis duoc xem 1a mot bién sé s6 hoc. Pé bién thanh bién sé

yéu td, chiing ta can st dung function factor nhu sau:
> diag <- factor(diagnosis)

> diag

[1]3331212332

Levels: 123
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Cha y R bay gio thdng béo cho ching ta biét diag c6 3 bac: 1, 2 va 3. Néu chlng ta yéu
cau R tinh sb trung binh cua diag, R s& khéng l1am theo y&u cau nay, vi d6 khong phai la

Mot bién so sO hoc:

> mean(diag) [1]
NA
Warning message:

argument is not numeric or logical: returning NA in: mean.default(diag)

Trung binh ctia diagnosis:

> mean (diagnosis)
[1] 2.3

nhung két qua 2.3 nay khéng co ¥ nghia gi trong thyc té ca.
6. St dung R cho tinh toan don gian
Mot trong nhimng loi thé cua R 13 ¢6 thé st dung nhu mot ... may tinh cam tay.
That ra, hon thé nita, R ¢6 thé sir dung cho cac phép tinh ma tran va lap chuong. Trong
chuong nay tdi chi trinh bay mot s6 phép tinh don gian ma hoc sinh hay sinh vién c6 thé sir
dung lap tic trong khi doc nhirng dong chir nay.

6.1 Tinh toan don gian

Cong hai s6 hay nhiéu s6 voi nhau: Cong va trur:
> 1542997 > 15+2997-9768
[1] 3012 [1] -6756
Nhan va chia S4 liy thira: (25 — 5)°
> -27*12/21 > (25 - 5)"3
[1] -15.42857 [1] 8000
Cin sb bac hai: 10 S6 pi (m)
> sqrt(10) > Pl
[1] 3.162278 [1] 3141593
> 2+3*pi

[1] 11.42478

Logarit: loge
> log(10)
[1] 2.302585

Logarit: log10
> [0g10(100)
[1]2

[1] 4 6 210 812141216

S6 mii: e« 997 Ham sé luong giac

> exp(2.7689) > cos(pi)

[1] 15.94109 [1]-1

> log10(2+3*pi)

[1] 1.057848

Vector > exp(x/10)

>x <-¢(2,3,1,5,4,6,7,6,8) [1] 1.221403 1.349859 1.105171 1.648
> X 1.491825 1.822119 2.013753 1.822119
[1]1231546768 2.225541

> sum(x) > exp(cos(x/10))

[1] 42 [1] 2.664634 2.599545 2.704736 2.405
> X*2 2.511954 2.282647 2.148655 2.282647

2.007132

NDH

16



19425 +3°+4°+5° =7
>x<-¢(1,2,3,4,5)
> sum(x”2)

[1] 55

T]’élh tgng l:ﬁinh %huogg (sum of squares):

Tinh tong binh phuong diéu chinh
n
. 2
(adjusted sum of squares): %]Qq XV

>x <-¢(1,2,3,4,5)
> sum((x-mean(x))"2) [1]
10

Trong cong thirc trén mean(x)la sé trung
hinh c11a vector x

Tinh sai s6 binh phuong (mean square):

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