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KHAI THAC UNG DUNG CUA PHAN MEM R TRONG GIANG DAY
UGC LUQNG VA KIEM PINH TRONG Y, DUGC HQC
TAI TRUONG PAI HQC Y DUQC - PAI HOC THAI NGUYEN

D5 Thi Phwong Quynh”, Nguy&n Thi Tan Tién, Lé Thi Oanh
Truwong Pai hoc Y Dwoc - DH Thai Nguyén

TOM TAT

Phin mém R 1a mot phén mém mi nguén mo, co nhiéu ung dung tdt can duoc khai thac. Hién tai
phin mém nay dang duogc rit nhidu nguoi quan tdm timhiéu. Vi vy bang cach nghién ctru va khai
thac sau cac ung dung cia phén mém R, dic biét khai thac nhiu ung dung vé biéu dd minh hoa.
Bai bao di gii thiéu mdt cach ngén gon cach cai dat phan mém R véi md ngudn mo, ddng thoi
thiét k& mdt miu cac cau lénh lién tiép cua phian mém R tao thanh chudi tu duy logic cua viée st
dung phin mém R trong viéc giang day wdc lwong va kiém dinh, tai truong Pai hoc Y Duoc — Pai
hoc Thai Nguyén.
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ABSTRACT

R Software is open source software, there are many good applications that need to be exploited.
Today, this software is interested by many people. So by studing and exploiting deeply applications
of R software, specially exploiting many application of illustrating chart. The article introdu ced how
to install the software with open source and designed a sequence of successive statements of the
software and formed a logical thinking sequence in teaching estimation and hypothesis testing in
Thai Nguyen university of medicine and pharmacy.
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1. Gi6i thiéu tong quan

Phén tich sb liéu va biéu dd thuong dugc tién
hanh bing cic phan mém théng dung nhu
SAS, SPSS, Stata, Statistica va S-Plus. Bay k
nhimg phan mém duoc cac cong ty phan mém
phat trién va gioi thiéu trén thi truong khoang
ba thdp nién qua, va da duoc cac truong dai
hoc, cac trung tdm nghién ctru va cong ty ky
nghé trén toan thé giGi sir dung cho giang day
va nghién ctru. Nhung vi chi phi dé sir dung
cic phan mém nay tuong d6i dat tién (co khi
1én dén hang trim ngan do-la mdi ndm), mot
s6 truong dai hoc & cac nude dang phat trién
(vd ngay ca ¢ mot s6 nuéc da phat trién)
khéng co kha ning tai chinh dé sir dung
ching mét cach lau dai. Do d6, cac nha
nghién ctru thong ké trén thé giéi da hop tac
voi nhau dé phat trién mot phan mém mai,
v6i chu truong md ngudn mé, sao cho tat ca
céc thanh vién trong nganh thong ké hoc va
toan hoc trén thé gidi co thé st dung mot cach
thong nhét va hoan toan mién phi.

Nam 1996, trong mot bai bio quan trong vé
tinh toan thong ké, hai nha thong ké hoc Ross
Ihaka va Robert Gentleman thudc truong dai
hoc Auckland, New Zealand phac hoa mot
ngbdn ngit mGi cho phéan tich thong ké ma ho
datténla R. Sang kién nay dugc rat nhiéu nha
théng ké hoc trén thé gidi tan thanh va tham
gia vao viéc phat trién R. Cho dén nam 2006,
qua chua ddy 10 nim phat trién, cang ngiy
cang c6 nhiéu nha théng ké hoc, toan hoc,
nghién ctru trong moi finh vic dd chuyén
sang str dung R dé phan tich dit liéu khoa hoc.
Trén toan cau, da c6 mot mang ludi hon mot
tri¢u nguoi st dung R [1].

Chinh vi tinh wu viét ciia phin mém R nén
ching ta can nghién ctru tng dung cia phin
mém trong giang day théng k& y sinh hoc néi
chung va vi¢c day hoc phﬁn udc luong va
kiém dinh tai truong Pai hoc Y Duogc Thai
Nguyén néi riéng.

2. Phwong phap nghién ciru

Pé giai quyét dugc van dé trén, tac gia da
nghién ctru chi tiét tir cach cai dit dén cach

st dung tirng cau Enh cua phén mém R, dic
biét quan tdm dén phan biéu do. Sau d6 tac
gia két hop cac cau Iénh phu dé tao ra cac ma
méi st dung trong viéc giang day phan udc
lugng va kiém dinh tai truong DPai hoc Y
Duogc — Pai hoc Thai Nguyén (DHTN).

2.1. Cai dgt phdn mém R

Buoc 1: Truy cap vao trang chu:
https://cran.r-project.org/, click tiép vao mot
trong 3 dong sao cho phu hop véi may tinh:

- Download R for Linux

- Download R for (Mac) OS X

- Download R for Windows

Tiép tuc chon install R for the first time.

Sau khi cai dat (set up), tao icon R dé chay
phan mém. M¢ phan mém R xuit hién ctra sd
Iénh (hinh 1). Ngoaira ching ta co6 thé cai dat
thém phan mém R studio c6 thém tinh nang
xuat ban.

PIS: o s _-dansas/  SESEENWAN RN S waas]
Hinh 1. Cita s6 Iénh R

Khi cai dit xong ta c6 thé tinh toan mot sb

ham don gian trong R vi du nhu ham tinh gid

trung binh, tinh phuong sai...

Buée 2: Dé phuc vu cho théng ké (cu thé uéc
lugng va kiém dinh) ta cai thém g6i hd tro
BSDA dung dé tinh u6c lrgng va kiém dinh
gia thuyét va goi Im cho phan phan tich hoi
quy tuyén tinh.

Pé cai duge hai g0i nay cac ban [2] chon
Install packages trén thanh cong cu trong
packages ciia R. Chon BSDA va Imodel?2 (viét
tat tir linear model) cho phan tich hdi quy
thén tinh. Hodc danh truc tiép 1énh
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>install.packages("BSDA");
>install.packages("Imodel2").

2.2. Khai théc cdc wu diém ciia phin mém R
trong giang day phén woc luong va kiém
dinh tai truong Dai hoc Y Duwgc - DHTN
Dbi v6i nguoi lam thong ke, ching ta thuong
xt ly dir li€u theo hai budc, budce 1 1a théng ké
mb ta, bude 2 thong ké suy dién. Viée st dung
phan mém R cho hai budc nay rat hitu hiéu vi
ngoai cac wu diém da ké trén nhu phin mém c6
mé nguén md va cach sir dung kha than thién
ching ta con thdy wu diém khac nhu:

+ Cach nhap dir liéu trong R c6 thé nhap truc
tiép va wu viét hon ca 1a R c6 thé doc duoc
cac dir liu tir Excel, tir Stata. Trong pham vi
bai bao nay tic gia s& str dung ngudn dit lidu
déng tin cay bang phuong phap diéu tra [3].

+ Sir dung biéu d6 ma R biéu dién rat ro,
chinh xac va dep mét dé ching ta d& dang suy
dién dugc téng thé nghién ciru [4].

Thong qua di liéu trén tac gid da st dung
nhiéu tng dung ctia phan mém R trong giing
day phan u6c lwong va kiém dinh. Trudc tién
ding énh: >dim(Q) dé thy dir liéu gdbm 1217
hang va 11 c6t. Sau d6 dung 1énh >View(Q);
>summary(Q) véi 2 cau Iénh nay cho ta cai
nhin tong quan vé toan bo dir liéu nhu hinh 2.

L0 e, 4SS wae, B30 "
Hinh 2. Tong quan di liéu
Vi két qua nay cho ta toan canh vé dir lidu,
day la diéu rat can thiét cho nguoi hoc: Tong
didu tra c6 862 nit va 355 nam. Dit liéu cho
biét cac sd do ciia height (chidu cao); weight
(trong lrong); bmi (ty trong co thé); age
(tudi); bme (khdi hrgng xwong); bmd (mét do
chit khoang trong xwong); fat (khbi hrong
mo); lean (lugng co); pcfat (ty trong md toan

than). Min 14 gia tri nho nhit, Max 1a gia tri
16n nhét, 1st Qu= Q1 Ia gia tri ma 25% sd liéu
nhé hon Q1; 3st Qu= Q3 13 gia tri ma 75% s6
liéu nho hon Q3; Tir d6 ta c6 thé suy ra 50%
s6 ligu s& nam trong khoang tir phin vi
(QLQ3).

Dé tiép tuc khai thic duoc tmg dung R ching
ta cai dat goi lénh psych (st dung Iénh
>install.packages("psych")), sau d6 goi goi
Iénh da cai (st dung 1énh >library(psych)),
dung Enh: >pairs.panels(Q) (ta dugc hinh 3),
hinh niy cho ta cach nhin tudng minh vé dir
liéu minh da thu thap dugc: Cac bién heigh,
weight, bmi, bme, bmd, fat c6 biéu do hinh
chuéng can d6i vay ta du doan cac bién nay
tudn theo quy ludt phan bd chuin. Cac bién
con lai c6 dang biéu dd khong gidng hinh
chuéng nén co thé khong tudn theo quy ludt
phan b chuan. Dé khang dinh chinh xac xem
bién ngdu nhién c6 tudn theo quy ludt phin bd
chudn hay khéng ta co thé ding Iénh
>Shapiro.test, vdi Iénh nay p — value >0,05

thi bién d6 dugc coi ld ¢ phan b chuan [5].

i
|

-
-

Hinh 3.

SANIARVE
bbb Jelf

<

i twong quan gitka cdc dai lwong
nghién cuu

Qua hinh 3 chiing ta ciing thiy cac dam may
dir lidu gan gibng hinh chit nhat det, dong
nghia 1d cac bién tuong tng s& c6 mdi twong
quan tuyén tinh véi nhau. Trong pham vi bai
bao nay di phan tich chi yéu 3 sau: bién
chiéu cao (height), cin ning (weight), ty
trong co thé (bmi). Dé tach dit liéu lam hai
nhoém nam va nita ri€ng ching ta st dung €nh
[5]: >nam<-subset(Q, Q$gender=="M'") va
>nu<-subset(Q, Q$gender=—="F'). Dé vé& duoc
biéu dd thé hién dit liéu vé chiéu cao cho ca 2
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nhém nam va nit trén cung biéu do ta sir dung
t6 hop lénh:  >library(ggplot2);>DT<-
ggplot(data = Q, aes(x = height, color =
gender)) + geom_density();DT.

Hinh 4. Biéu dé mé ta phdan phéi chiéu cao cia
namva nit

Normal GO Plot

Hinh 5. Chiéu cao ciia nam
Nhin hinh 4 cho chiing ta thiy chiéu cao ciia
nam va nir tudn theo quy Iuat phan phdi
chuén, chiéu cao trung binh ctia nir roi quanh
gid tri 155 cm va chiéu cao trung binh cua
nam roi quanh khoang 165 cm.

Hodc théng qua ham ham Enh >
qgnorm(Qs$height);  >qgline(Q$height,col=2)

(ta dugc hinh 5) cho thiy gia tri quan sat vé
chiéu cao ctua miu trén (cic diém trén biéu
d0) rat gan voi gia tri ky vong cua quy luat
phan bd chuan (i dudong mau do). Tuong tu
nhu vdy ching ta ciing c6 thé kiém dinh cac
bién khic xem co tudn theo quy luat phan
phdi chuan hay khong?

Tiép tuc nghién ctru vé s6 rong nam nir thira
can, béo phi ching ta dung t6 hop lénh:
>table(cut(nam$bmibreaks = ¢(0,18.5,25,40),
include.lowertail=TRUE))

>plbmi<-cut(nam$bmi,breaks =
¢(0,18.5,25,40),include.lowertail=TRUE, Iabel

s = c("nam thieu can"" nam binh
thuong™,"nam beo phi"))
>pie(x1)

>table(cut(nu$bmibreaks=
¢(0,18.5,25,40),include.lowertail=TRUE))

>plbminu<-cut(nu$bmi,breaks =
¢(0,18.5,25,40),include.lowertail=-TRUE, Iabel
s = ¢("nu thieu can","nu binh thuong","nu beo

phi*)
>summary(plbminu)
>pie(x2)

Két qua thu duoc:

nam binh thuong -~ ¢
v nam Feeu can

\ " nam beo phi

nu binh thuong mu thieu can

™ 1w beo phi

Hinh 6. Biéu do thé hién ty I¢ phan logi cua nam,
nit theo chi so BMI

paieics ynimiee mrkod
)

Hinh 7. Bang phdn loai'td‘n $6 ciia nam, nit theo
chi so BMI

Qua hinh 6 va hinh 7 budc diu ching ta nhin
dinh dugc c6 thé ty 1 nit béo phi hodc thira
can la thép hon nam, dé kh:flng dinh duoc
chic chin van dé dé, ching ta s& udc luong
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khoang tin cay 95% cho ty 1¢ béo phi va thira
can cua 2 nhém nay bang Knh [6],[7]:
>install.packages("rms"); >require(rms);
>hinconf(x=80,n=355,method = "all');
>hinconf(x=150,n=862,method = "all")

Ta s& thu dugc két qua sau

> binconf(x=150,n=862,method = "all")

Két qua udc lwong khoang tin cdy 95% cua ty
1¢ béo phi ctia nam, nit nhu sau

PointEst Lower Upper
Exact 0.1740139  0.1492739 0.2010049
Wilson 0.1740139  0.1501662 0.2007543
Asymptotic 0.17401 0.1487050 0.1993228
> binconf(x=80,n=355,method = "all")

PointEst Lower Upper
Exact 0.2253521 0.1829302  0.2724222
Wilson 0.2253521 0.1849629  0.2716216

Asymptotic 0.2253521 0.1818894 0.2688148
Hinh 8. Két qua wéc heong khoang ciia ty ¢ béophi
Chiing ta thiy két qua phén tich theo phuong
phap chinh xac thi khoang udc luwong cho ty
Ié¢ béo phi cua nir la: (0,1493;0,2010) va cua
nam 1a (0,1829;0,2724). Vay cau tra 101 twong
ddi rd rang rang ty & béo phi cia nam cao
hon ni¥, voi tinh trang thiéu can ta ciing st
dung Iénh twong ty.

Qua hinh 8 chiing ta thy 2 khoang wéc hrong
cho ty 1é béo phi cta nir la: (0,1493;0,2010)
va cua nam la (0,1829;0,2724), hai khoang
nay khong c6 sy khac biét lam, vay mot cau
hoi dét ra 1a ty 1€ béo phi ciia nam va nir co
khac biét khong vai mic y nghia 95% cho
biét y kién trén c6 chap nhin duoc khong? Dé
tra 10i cho cau héi nay ching ta ding t6 hop
lIénh sau:

Hinh 9. Két qud ciia sw khdc biét ty I¢é béo phi ¢
namva nir

Két qua phan tich ¢ hinh 8 cho chung ta thiy
ty 1€ béo phi ciia nam 1a 0,2254, ty 1€ béo phi
& nit [a 0,174. Phan tich trén cho thiy véi do
tin cdy 95% d0 khac biét gitta nam va nit la
0,0009 dén 0,1 (tic 0,09% dén 10%), voi tri
sO p-value = 0,04<0,05 ta c6 thé noi ty 1& béo
phi cta nit thip hon ty 18 béo phi ctia nam.
Véi ty 1& binh thuong hodc thiéu cin & nam
va nit ta c6 thé kiém dinh tuong tu.

Thém mdt img dung nita ctia R khi gidng day
uéc lwong kiém dinh 1a sau khi ching ta nhan
dinh dugc cac bién nghién ciru trong mau,
bién nao cé quy luat phan phdi chuin roi,
ching ta s& sir dung 1énh [8] >t.test() dé tinh
khoang tin cdy va kiém dinh. Vi du ching ta
mudn tinh khoang tin cdy 95% cho gia tri
trung binh trong lugng cuia nam trong dir lisu
trén ta thu duoc két qua nhu hinh 10.

> t.test{namliwerIght)
One Sample t-test

data: namiweight
t = 121.85, df = 354, p-value < 2.2e-16
alternative hypothesis: true nean {s not equal to O
95 percent confidence interval:
61.02144 ©3.02363
sample estimates:
mean of x
62.02254
t.rest(nuSweight)

one Sample t-test

data: nuSweight
t = 199, df = 861, p-value < 2.2e-16
alternative hypothesis: true mean is
95 percent confidence interval:
51.79498 52.82683
sample estimates:
mean of x
52.3109

not equal to 0

Hinh 10. Két qua woc lwong khodng tin cdy 95%
cho trong luwong trung binh ciia nam, ni¢
Vay voi do tin cdy 95% trong luong trung
binh cia nam roi vao khoang [9]:
(61,0214;63,0236) va trong lwgng trung binh

cua nit roi vao khoang (51,795; 52,8268).

Trong pham vi bai bao nay da khai thac dugc
mot s6 tmg dung cta phan mém R trong qua
trinh giang day phan udc luong va kiém dinh
tai truong dai hoc Y Dugc - PHTN, va con
rat nhidu ing dung khac ciia phan mém R co
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thé lam cho bai giang ctia ching ta sinh dong
hon, va ngudi hoc dé hinh dung, tiép can
cling nhu xir Iy dit liéu mot cach twdng minh.
Tac gia ciing rat mong su déng gop y kién cta
ban doc dé c6 thé khai thac dugc nhiéu hon
tmg dung cta phin mém R trong qua trinh
giang day hoc phin nay.

3. Két qua va luin ban

Nhu vdy qua nghién cuu tac gid da st dung
biéu d6 dé minh hoa dwgc mot dai lwong ngiu
nhién tuan theo quy luat phan phdi chuan va
khéng chuan ciing nhu st dung cac cau lénh
kiém tra quy luat phan phdi ctia mot dai lwong
ngau nhién bat ky. Ung dung nay da giip cho
nguoi hoc khong thdy mo hd vé phan phdi
ctia dai lwong ngdu nhién. Bang viéc sir dung
nhiéu t6 hop 1énh khac nhau di cho tic gia
mdt ma moi trong vi€c phan tich dir liéu st
dung cho giang day phan kiém dinh va udc
lugng trong thong ké y sinh hoc.

Trong pham vi ctia bai bao nay tac gia chinoi
dén phan wéc lugng va kiém dinh, hy vong
trong thoi gian t6i tac gia c6 thé xdy dung
dugc cac m3 méi dé phuc vu cho vi€c giang
day phan tuong quan héi quy trong giang day
phan théng ké y hoc.
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