9. Phan tich thong ké mé ta
9.1 Thong ké mé ta (descriptive statistics, summary)

Dé minh hoa cho viée dp dung R vio thﬁng ké mo ta, toi s& st dung mot dir liéu
nghién ctru ¢6 tén 1a igfdata. Trong nghién ctru ndy, ngoai cde chi sé lién quan dén
gidi tinh, d6 tudi, trong luong va chiéu cao, ching i do ludng cdc hormone lién quan
dén tinh trang tang truong nhu igfi, igfbp3, als, va cac markers lién quan dén
st chuyén héa cia xuong pinp, ictp vapinp. C6 100 ddi twong nghién ciu. D
lidu nay dugc chira trong directory c:\works\stats. Trudc hét, ching ta can phai
nhap dir liéu vao R véi nhiig 1énh sau day (céc cau chir theo sau ddu # la nhimg chu
thich dé ban doc theo dai):

> options(width=100)
chuyén directory
> gsetwd("c:/works/stats")

=

# doc dir 1liéu vao R
> igfdata <- read.table("igf.txt", hezader=TRUE, na.strings=".")

# xem xét cac cét sd trong dit liéu
> names (igidata)

[11 "ig" "zex" "age" "weight" "height" "ethnicity"
|rigfifl lligfprH IPE'_SIP llpi:;_lf "“_C::‘:” ”!C'E‘.H.p"
> igfdata
id sex age weight height ethnicity igfi igfbp3 als pinp ictp
1 1 15 42 162 189.000 4. .970 11.2867
2 2 18 44 180 led.000 3 -8 a c
3 3 15 4z 157 146.833 3 -5 8.3633 1
4 4 15 42 155 185.500 3. . & 3.3300 1
5 5 18 47 187 192.333 4. L4 T.9233
& & 25 4= 180 110.000 3. .4 4.9833
7 7 12 4= 181 157.000 3. -8 6.3500
8 8 18 4z 153 1l46.000 3. .36 7. c
9 =) 15 41 142 197.667 3. 803 11 c
10 10 Z24 4= 157 148.000 3. 720 3 c
o7 a7 17 54 168 204 4. .1600
a8 a8 18 55 169 178. 3 .5267
99 a9 18 42 151 237. 3 .9867
ico 100 15 54 168 130. 2. 2767

Trén day chi la mot phan s lidu trong sd 100 déi tuong.

pin
8 3
2.500
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Cho mét bién sd x 12 X5, X5, x, ching ta co thé tinh toan méot s6 chi sb théng ké mé ta
nhur sau:
Li thuyét Ham R

mean (x)

S4 trung binh: ¥ = lz,::f. .
71 e

r war (x)

Phuong sai: 5% = ! S (x — 1)2 ;
M= 1 i= ]
D6 léch chudn: s =37 sd (x)
LA A K} Khong co
Sai 86 chuin (standard error): SE = ——
NG

Tri s6 thiap nhat min ()
Tri s& cao nhat max (x)
Toan cu (range) range (x)

Pé tim gia tri trung binh cia dd tudi, ching ta chi don gian 1énh:

> mean (age)
(1] 19.17

- =

-

Hay phuong sai va doc 1éch chudn cua tubi:

> wvar (ag
[1] 15.33444

> sdia
[11 3.

Tuy nhién, R ¢6 énh summary cé thé cho ching ta tit ca thong tin thong ké vé mot bién

50!

> summary (age)
Min. 1lst Qu. Median Mean 3rd Qu. Max.
13.00 16.00 19.00 19.17 21.25 34,00

Noi chung, két qua nay don glan va cdc viét tat clng co thé dé hiéu. Chu y. trong
két qua trén, co hai chi s0 “1=t Qu” va “3rd Qu” co nghia la first quartile (twong
duong vai vi tri 25%) va third quamle (twong duong véi vi tri 75%) cua mot bién sd.
First quartile = 16 ¢6 nghia la 253% doi tugng nghién ciru co do tudi bann hodc nho hon
16 tudi. Twong tw, Third quartile = 34 c6 nghia la 75% d6i tugng ¢ do tudi bang hodc
thap hon 34 tubi. Tét nhién sd ‘trung vi (median) 19 ciing co nghia la 50% ddi tugng co
d6 tudi 19 trar xuong (hay 19 tudi trer 1én).
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R khéng cd ham tinh sai sé chuan, va trong ham summary, R cing khéng cung

A - I3

Cép dd 1éch chudn. Dé
ld desc) nhu sau:

>

=+

desc <—- function(x)
{
aw <— mean(x)
zd <- sd(x)
se <— sd/sgrt(length(xz))
c (MEAN=av, SD=sd, SE==e)}

Va co thé goi ham nay dé tinh bét cr bién nao chiing ta mudn, nhu tinh bién

day:

> descilals)

MEAN sSD SE
301.841120 58.987189 5.88871¢%

Thi du muon c6 céc thong ké mo ta doi véi igdata

> summ

[l U]

: B5.71 Min. 2.
137. 1st Qu.:3.
16l. Median :3.

1165, Mean HER
186 3rd Qu.:3
42 Max. 5.
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Pé xem qua phén phdi cua cdc hormones va chi sé sinh hoa cliing mét lic, ching
ta co thé vé& do6 thi cho tat ca 6 bién s6. Trudc hét, chia man anh thanh 6 cia s6 (véi 2
dong va 3 ¢dt); sau do lan lugt vé:

> op <- par(mfrow=c(2,3))
> hist(igfi)
> hist(igfbp3)
> hist(als)
> hist(pinp)
> hist(ictp)
> hist (p3np)
Histogram of igfi Histogram of igfbp3 Histegram of als
I F 1 — —
R -
— = =i
= | |
L
ol ol -
2 2 g = |
g g R 2
2 = 2 Z
= _| = -
N F - —’_H
pr— l_ —L._‘ — - =
I ] 1 Ll L} 1 T 1 T T T n ] T L] 1
100 200 300 400 2.0 3.0 4.0 5.0 150 250 350 450
afi igfbp3 ==
Histogram of pinp Histogram of ictp Histogram of p3np
[ p— — _
= =4 )
z =4 = x =
£ = ] E =
=
= = -
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9.2 Théng ké mé ta theo tirng nhom

Néu chung ta muédn tinh trung binh cua maét bién sé nhu igfi cho mdi nhém nam
va nit gidi., ham tapply trong R cé thé diung cho viée nay:

> tapplyv(igfi, list(sex), mean)
Female Male
167.9741 1&0.2%03

Trong lénh trén, igfi la bién sé chiing ta can tinh, bién sb phén nhom la sex, va chi sé
thong ké chung ta mudn la trung binh (mean). Qua két qua trén, chiung ta thay sé trung

binh cua 1 gf£i cho nr gidgi (167.97) cao hon nam gidi (160.29).

Nhung néu ching ta mudn tinh cho ting gidi tinh va séc toc, chiung ta chi can thém maot
bién sO trong ham 1ist:

> tapply(igfi, list(ethnicity, s=sex), mean)

Female Male
African 145.1252 120.9168
Lsian 165.6589% 14/0.45959¢%
Caucasian 176.63238 1685.47380
Cthers wNA 200.5000

Trong két qua trén, N2 ¢6 nghia 1a “not available”, tirc khong c6 sd liéu cho phu nit trong
cac sic tdc “others”.

NDH

43



9.3.1 Kiém dinh t mét mau

Vi du 10. Qua phan tich trén, ching ta thiy tudi trung binh cua 100 ddi tuong
trong nghién ciru nay 1a 19.17 tuoi. Chang han nhu trong quan the nay, trudc day chung
ta biét rang tudi trung binh la 30 tubi. Véan dé dat ra 1a c6 phai mﬂu ma ching ta co dugce
¢6 dai dién cho quan thé hay khéng. Néi cach khac, ching ta mudn biét gia tri trung binh
19.17 co that su khac voi gia tri trung binh 30 hay khéng.

~ Dé tra loi céu hoi nay, ching ta st dung kiém dinh t. Theo Ii thuyét thdng ke,
kiém dinh t dugc dinh nghia bang cong thuc sau day:

Y-u

s/ +fn

Trong do, X la giz’t tri trung binh cua mﬁu 4 1a trung binh theo gia thiét (trong trudng
hop nay, 30), s 1a dg l&ch chudn, va n 1a s6 lugng miu (100). Néu  gid tri t cao hon gia tri
li thuyet theo phéan phdi t & mot tiéu chudn ¢é ¥ nghia nhu 5% Lhang han thi chung ta co
li do dé phat biéu khac biét ¢6 v nghia théng ké. Gia tr nay cho mau 100 ¢ thé tinh todn
bang ham ot cta R nhur sau:

=

> gt (0.95, 100)
[1] 1.660234

Nhung ¢é mét cach tinh todn nhanh gon hon dé tra 161 cau hoi trén, bing cach diing ham
t.test nhu saw

> t.testlage, mu=30)
One Sample t-test
data age
t = =27.6563, df = 98, p-value < 2.Zea-16
alternative Pypo-PESls true mean is not equal to 30
95 percent confidence interwval:
18.39300 19.94700

sample estimates
mean of =

19.17

Trong 1énh trén age la bién s6 chung ta cén kiém dinh, va mu=30 1a gid tri gia thiét. R
trinh bay tri sé © = -27.66, véi 99 bac tu do, vatri sO p < 2.2e-16 {tm, rat thip). R
cing cho biét dd tin cay 95% cua age la tir 18.4 tudi dén 19.9 tudi (30 tum nam qua ngoai
khoang tin cdy ndy). Noi cach khac, ching ta c6 li do aé phat biéu rang dd tudi trung
binh trong mau nay that su thap hon do tudi trung binh cua quan thé.
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9.3.2 Kiém dinh t hai mau

Vidu 11. Qua phin tich mé ta trén (phdm summary) ching ta thiy phu nir ¢6 d6
hormone 1gfi cao hon nam gidgi (167.97 va 160.29). Cau hoi dat ra 14 co phai that sy do
1a mét khac biét co hé thong hay do cic véu to ngau nhién giy nén. Tra loi cdu hoi nay,
ching ta can xem xét mirc do khac biét trung binh giira hai nhém va dg léch chuan cua dé
khac biét.

-?: - ?1
SED
Trong do X, va X, la sé trung binh cua hai nhém nam va nir, va SED la d¢ léch chuan

=

cua (X, - X,). Thucra, SED co thé wdc tinh b.%mg cong thire:

SED =+[SE] + SE;

Trong do SE, va SE, la sai 56 chuan (standard error) ctia hai nhém nam va nt. Theo li
thuyét xdc sudt, ¢ tudn theo ludt phén phéi tvéi bic twdo n +n, =2, trong do n; va nz la

s6 mau cua hai nhom. Ching ta ¢6 thé dung R dé tra 161 cau hoi trén bing ham t . test
nhur sau:

> L.test{igfi~ sex)
Welch Two Sample t-test
data: igfi by sex
©t = 0.8412, df = B8.32%2, p-wvalus = 0.4025
alternative hypothesis: true difference in means is not egual to O
95 percent confidence interwval
-10.46855 25.83627
sampls estimates:
mean in group Female mean in group Male
167.58741 160.2503
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R trinh bay cdc gid tri quan trong trude hét:
t = 0.8412, df = B8.329, p-value = 0.4025

df la bac tu do. Triﬂ ) p = 0.4025 cho thfi}f murc d¢ khac biét gitta hai nhom nam va nit
khéong co v nghia thong ké (vi cao hon 0.05 hay 5%).

denc

f£fi interval:
55 2

on e
8 .B3827

l;.II

la khoang tin cdy 95% vé dd khdc biét gitra hai nhom. Két qua tinh toan trén cho biét do
igf & nir gidi cé thé thip hon nam gidi 10.5 ng/ L hoac cao hon nam gigi khoang 25.8
ng/L. Vi dd khdc biét qua 1én va do 1a thém bang chimg cho thdy khéng cé khéac biét co
v nghia théng ké gitra hai nhom.

Kiém dinh trén dua vao gia thiét hai nhém nam va nit ¢é khac phuong sai. Néu
chung ta cé li do dé cho rang hai nhom cé cung phuong sai, chung ta chi thay déi mét
théng s6 trong ham t véi var . equal=TRUE nhu sau:

> t.test(igfi~ sex, var.equal=TRUE
Two Sample T-test
data:r i1gii by sex
Tt =20.7071, df = 98, p-value = (0.48B12
alternative hypcthesis: tru ji::ere::e in means is not equal to O
5 percent confidence interwal

-13.88137 29.2490%
sample s=stimates:
mean in group Female mean in grou
167.8741 1g

Vé mac so, két qua phan tich trén ¢6 khéc chut it so vai két qua phén tich dua vao gia
dinh hai phuong sai khac nhau, nhung tri s6 p cling di dén mot két luan rang do khac biét

gitra hai nhém khéng c6 v nghia théng ké.

9.4 Kiém dinh Wilcoxon cho hai mau (wilcox. test)

Kiém dinh t dua vao gia thiét 1 phan phm ctia mdt bién phai tuan theo ludt phén
phéi chuan. Néu gia dinh nay khong dung, két qua cua kiém dinh t cé thé khong hop li

(valid). Dé kiém dinh phan phéi ciia ig£i, chiing ta c6 thé ding ham shapiro.test
nhu sau:

> shapiro.test(igfi)

Shapireo-wWilk normality test
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data: igfi

W = 0.8528, p-value = 1.504e-08

Tri s6 p nho hon 0.05 rit nhidu, cho nén chiing ta ¢é thé ndi rang phan phdi cia igfi
khéng tudn theo luit phan phdi chuan. Trong truong hop nay, viéc so sanh gita hai
nhém ¢é thé dua vao phuong phép phi tham sé (non-parametric) ¢é tén la kiém dinh
Wilcoxon, vi kiém dinh nay (khéng nhu kiém dinh 1) khéng tuy thude vao gia dinh phan
phéi chuan.

> wilcox.test(igfi ~ sex)

Wilcoxon rank sum test with continuity correction

data: iL1gfii by sex
W = 1125, p-value = 0.681%9
alternative hypothesis: true mu is not egual to O

Tri s6 p = 0.682 cho thiy qua that do khac biét vé ig£: giita hai nhém nam va nit khong
co v nghia thong ké. Két ludn nay ciing khong khac vdi két qua phén tich bing kiém dinh
L.

9.5 Kiém dinh t cho cac bién sb theo cap (paired t-test, t. test)

Kiém dinh t vira trinh bay trén 1a cho cdc nghién ctru gdm hai nhém déc 1ip nhau
(nhu gitra hai nhém nam va ntt), nhung khéng thé (rng dung cho céc nghién ctru ma maot
nhém ddi twgng duge theo doi theo thoi gian. Tai tam goi cac nghién ciru nay la nghién
ctru theo c@ip. Trong cdc nghién ctru nay, ching ta cn sir dung mot kiém dinh t ¢é tén la
paired t-test.

~ Vidy 12. Mt nhém bénh nhén gdm 10 nguoi duge diu tri bang mét thude
nhim giam huyét ap. Huyét dp cua bénh nhan duge do lic khoi dau nghién ctu (Iuc chua
diéu tri), va sau khi diéu khi. S6 liéu huyét ap cua 10 bénh nhan nhu sau:

PR P

Trude khi diéu tri (xg) | 189 140, 1

le
4

l.lI '._J
t

|
-
J ka2
%)
3

t

5, L3, o,
5 0 o,

—
1s0, 1
.l’;

Fa|

| o

Sau khi diéu tri (x;) 170, 14

-
I
(o]
m

-

t

|
roo= ro+ -

Cau hoi dat ra 1a do bién chuyén huyét dp trén cd du dé két ludn ring thude diéu tri c6
hiéu qua giam ap huyét. Dé tra 101 cau hoi nay, chung ta dung kiém dinh t cho tung cip
nhur sau:

> ¢ nhip dit kién

> before <- (180, 140, 160, 160, , 185, 145, 160, 160, 170)
> after <- c¢(l70, 145, 145, 125, 185, 150, 150, 145, 155)
=

bp <- data.frame(before, after)

kidm dinh t
.test (before, after, palired=TRUE)

W
rt =4
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Paired t=-test

data: before and after
t = 2.7824, df = 8, p-value = 0.02097
alternative hypothesis: true difference in means is not egual to
0
95 percent confidence interwval:
1.993801 19.006009
sample estimates:
mean of the differences
10.5

Két qua trén cho thiy sau khi diéu tri dp suét mau giam 10.5 mmHg, va khoang tin cay
95% 1a tr 2.0 mmHg dén 19 mmHg, véi tri sé p = 0.0209. Nhu vdy, ching ta cé bing
chitng dé phat biéu rang murc 6 giam huyét ap ¢6 ¥ nghia théng ké.

Chu ¥ néu chiing ta phan tich sai bang kiém dinh thdng ké cho hai nhém ddc 1ap duéi day
thi tri s6 p =0.32 cho biét muic d¢ giam ap sudt khéng co v nghia thong ké!

> t.test (before, after)
Welch Two Sample t-test

data: before and after
= 1.0208, df = 17.9%8, p-value = 0.3208
lternative hypothesis: true difference in means is not egual to

95 percent confidence interval:
-11.11065 32.11065
sample estimates:
mean ¥ mean o
2

-~

W 1

0o h

9.6 Kiém dinh Wilcoxon cho cac bién s6 theo cap (wilcox. test)

Thay vi diung kiém dinh t cho timg cip. ching ta cling c6 thé st dung ham
wilcox.test cho cing muc dich:

> wilcox.test (before, after, paired=TRUE)

Wilcoxon signed rank test with continuity correction
ter
.02281
sis: true mu is not egqual to O

Két qua trén mot 1an nira khang dinh ring dd giam ap sudt mau ¢6 v nghia théng k& voéi
tri 36 (p=0.023) chang khac mdy so vdi kiém dinh t cho ting cip.
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9.7 Téan sb (frequency)

Ham table trong R ¢d chic ndng cho chiing ta biét vé tan s6 cua mdt bién s6
mang tinh phén loai nhu sex vaethnicity.

> table(zex)

sex

Female Male
&9 31

> table (ethnicity)
ethnicity
Lfrican Lsian Caucasian Others
8 &0 30 2

Mét bang théng ké 2 chiéu:

> table(sex, ethnicity)
athnicity

sax African Asian Caucasian Others
Female 4 43 22 0
Male 4 17 g 2

Chu y trong cac bang thong ké trén, ham table khéng cung cip cho ching ta sb phan
tram. Dé tinh sd phan tram, ching ta cin dén ham orop. table va céch st dung c6 thé
minh hoa nhwr sau:

# tao ra mdét object tén la freg dé& chua két qua tén sb
> freg <- tabkle(sex, ethnicity)

# kiém tra két qua

> freg
ethnicity
saex African RAsian Caucasian Others
Female 4 43 22 ]
Male 4 17 g8 2

# ding ham margin.table d& xem két qua
> margin.table(freqg, 1)
sex
Female Male
69 31

> margin.table(freqg, 2)
ethnicity
Lfrican Lsian Caucasian Others
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# tinh phé&n tr&m bing ham prop.table
> prop.table(freg, 1)
ethnicity

sax Lsian Caucasian

L an Others
Female 0.05787101 0.62318841 (0.31884058 0.00000000
Male 0.12803226 0.54838710 0.25806452 0.06451613

Trong bang thong ké trén, prop. table tinh ti 18 sic toc cho timg gidi tinh. Ching han
nhu & nir gidgi (female), 5.8% 1a nguoi Phi chdu, 62.3% la ngudi A chéu, 31.8% la nguoi
Tayphu&ngfklnang Tangtonglalﬂﬁ?ﬁ Tuong tu, & nam gidi i 1€ nguoi Phi chau la
12.9%, A chau 1a 54.8%, v.v.

# tinh phé&n trim bing ham prop.tabkle
> prop.table(freg, 2)
ethnicity

sax African Bsian Caucasian Others
Female 0.5000000 0.7166667 0.7333333 0.0000000
Male 0.5000000 0.2833333 0.2666667 1.0000000

4 tinh phin trim cho toan b& bang
> freg/sum(freg)
ethnicity

sex Lfrican Rsian Caucasian Others
Female 0.04 0.43 0.z22 O.JD
Male 0.04 0.17 0.08 .02

9.8 Kiém dinh ti lé (proportion test, prop.test, binom.test)

Kiém dinh mot ti 1¢ thuong dya vao gia dinh phan phdi nhi phin (binomial distribution).
V&i mét s6 mau # va ti 18 p, va néu a2 16n (tie hon 50 chang han), thi phan phdi nhi phan
co thé tuong duo'ng véi phan phdi chuén véi s6 trung binh np va phucrng sai np(1 —p]
Goi x 12 56 bién ¢ ma ching ta quan tAm, kiém dinh gia thiét p = 7 ¢ thé sir dung thong

ké sau day:
X=n7

nr(l1-7)

O day, z tuan theo luat phan phdi chudn véi trung binh 0 va phuong sai 1. Ciing c6 thé
noi z~ tudn theo ludt phan phdoi Chi binh phuong vdi bic tw do bing 1.
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Vidy 13. Trong nghién ctru trén, chung ta thiy c¢6 69 nir va 31 nam. Nhu vy ti
1& nix 1a 0.69 (hay 69%). Dé kiém dinh xem ti 1& nay cd that su khac vai ti 1€ 0.5 hay
khéng, ching ta ¢ thé sir dung ham prop. test (x, n, w) nhusau:

> prop.test (692, 100, 0.50)

l-sample proportions test with continuity correction
data: €9 out of 100, null probability 0.5
¥-sguared = 13.6%, df = 1, p-value = 0.000215¢
alternatis nypcthesis: true p is not egual te 0.5
5 percent confidence interva
0.5885508 0.7766330

sample estimates:
B
0.6%

Trong két qua trén, prep. test udc tinh ti 1& nit gidi 13 0.69, va khoang tin cdy 95% la
0.588 dén 0.776. Gia tri Chi binh phuong 14 13.69, voi tri sd p = 0.00216. Nhu viy,
nghién ciru nay co ti 1é nir cao hon 50%.

Mat cach tinh chinh xdc hon kiém dinh ti 1& la kiém dinh nhi phin cionom.test (x,
n, ) nhusau:

> binom.test (69, 100, 0.50)
Exact bincomial test

datza: €9 and 100

number of successes = ©9, number of trials = 100, p-walue = 0.0001831
alternative hypothesis: true probability of success is not egual to 0.5
93 percent confidence interwval

0.5896854 0.7787112

sampls estimates:
ocropabpl ity o SUuCCess

0.8%
Néi chung, két qua cua kiém dinh nhi phin khéng khéc gi so véi kiém dinh Chi binh
phuong, vdi tri sé p = 0.00018, chiing ta cang cé bang chimg dé két luan ring ti 1& nir gidi
trong nghién cru nay that su cao hon 50%.

9.9 So sanh hai ti lé (prop.test, binom.test)

Phuong phap so sanh hai ti 1€ ¢o thé khai trién truc tiép tir Ii thuyet k1em dinh mat ti 1¢
vira trinh bay trén. Cho hai mau véi sé doi tugng ny va ns, va 50 bién ¢é 1a xy va x.. Do
do. ching ta co thé wde tinh hai ti 1€ p1 va pa. Li thuyét xc suét cho phép ching ta phat
biéu rang dé khéc biét gitta hai mdu d = p; — p» tudn theo ludt phan phdi chudn véi sé
trung binh 0 va phuong sai bang:
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(1o
V= —+—|p(l-p)
B Ny
Trong do:
X+ X,
p=—-
H]+F&

Thanh ra, z = d/Vy tuan theo luat phan phéi chuan véi trung binh 0 va phuong sai 1. Noi
cach khac, z° tudn theo ludt phan phéi Chi binh phwong voi bice tu do bang 1. Do do,
chung ta cling co thé sir dung prop. test dé kiém dinh hai ti 18.

Vi du 14. Mat nghién ctru duge tién hanh so sinh hiéu qua cua thube chéng gay
xuwong. Bénh nhin duge chia thanh hai nhom: nhom A dugc diéu tri gém co 100 bénh
nhan, va nhém B khong duoc diéu tri gdm 110 bénh nhéan. Sau thai gian 12 thang theo
ddi, nhom A ¢é 7 ngudi bi giy xuong, va nhom B ¢ 20 nguoi giy xuong. Van dé dat ra
la ti 1& gdy xuong trong hai nhém nay bing nhau (tic thude khéng c6 hidu qua)? bé
kiém dinh xem hai ti 1é nay co thit sy khac nhau, ching ta c6 thé st dung ham

prop.test (%, n, n) nhuosau:
> fracture <- ci(7, 20)
> total <- c (100, 110)

> prop.test(fracture, total)

Z2—zample test for equality of proporticns with continuity

correction

Iy

ata: fracture out o otal
¥-sguared = £.B%01, d4df 1, p-value = 0.0
alternative hypothesis: two.sided
95 percent confidence interval:
-0.20908963 -0.01454873

It

701

2

1 prop 2
0 0.1818182

Két qua phan tich trén cho thiy ti 1é gdy xuong trong nhom 1 14 0.07 va nhém 2 1a 0.18.
Phan tich trén con cho thay xdc suat 95% rang d6 khac biét gitra hai nhém c¢é thé 0.01
dén 0.20 (tirc 1 dén 20%). Vi tri s6 p = 0.027, ching ta c6 thé néi rang ti 1& giy xuong
trong nhém A qua thit thap hon nhém B.

9.10 So sanh nhiéu ti 1& (prop.test, chisq.test)

Kiém dinh prop.test con ¢6 thé sir dung dé kiém dinh nhiéu ti 1& cung mdt lic.
Trong nghién ctru trén, chung ta co 4 nhom sic tdc va tan so cho tirng gidi tinh nhu sau:

> table(sex, ethnicity)
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ethnicity

sex Lfrican RAsian Caucasian Others
Female 4 473 22 0
Male 4 17 8 2

Chiing ta mudn biét ti 1& nit gidi gitra 4 nhom sic tdc ¢ khac nhau hay khong, va dé tra
&1 cdu hoi nay, chung ta lai ding prop . test nhu sau:

> female <- <

4, 43, 22, 0O)
> total <- <8, &0, 30, 2)
> prop.test(female, total)
d4-sample test for eguality of proportions without continuity
correction

data: female out of total
¥X-sguared = 6.2646, 4df = 3, p-value = 0.02242
alternative hypothesis: two.sided
sample estimates:
prop 1 prop 2 prop 3 prop 4
0.5000000 0.71e6667 0.7333333 0.0000000
Warning messags:
Chi-=sguared approximation may be incorrect in: prop.test(female, total)

Tuy ti 1€ nir gidi gilra cac nhom ¢6 ve khac nhau lén (73% trong nhom 3 (ngudi da tring)
50 Vi 50% trong nhom 1 (Phi chau) va 71.7% trong nhom A chau, nhung kiém dinh Chi
binh phuong cho biét trén phuong dién thong ké, cée ti 18 nay khéng khac nhau, vi tri s
p=10.099.

9.10.1 Kiém dinh Chi binh phwong (Chi squared test, chisqg. test)

That ra, kiém dinh Chi binh phuong con ¢é thé tinh todn bang ham chisg.test nhu
Sau:

> chisg.test(sex, sthnicity)

Pearscn's Chi-sguared test

Warning message:
Chi-sguared approximation may be inceorrect in: chisg.test (=2x,
ethnicity)

Két qua nay hoan toan gidng véi két qua tir ham prop. test.
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9.10.2 Kiém dinh Fisher (Fisher’s exact test, fisher. test)

Trong kiém dinh Chi binh phuong trén, ching ta chi v canh bao:

“Warning message:

Chi-sguared approximation may be incorrect in: prop.test(female, total)”

Vi trong nhom 4, khong ¢6 nir gidi cho nén ti 1€ la 0%. Hon ntra, trong nhém nay chi c6
2 @6i twong. Vi sé luong ddi twong qua nho, cho nén céc ude tinh théng ké cé the khong
déng tin cdy. Mat phuong phéap khac o thé ap dung cho cdc nghién ciru véi tan sb thap
nhu trén 14 kiém dinh £ishexr (con goi la Fisher’s exact test). Ban doc cé thé tham khao
1i thuyét dang sau kiém dinh fisher dé hiéu rd hon vé logic cua phuong phap nay, nhung
& day, ching ta chi quan tAm dén cach dung R d@é tinh todn kiém dinh nay. Chung ta chi
don gian 1énh;

> fisher.test(sex, ethnicity)

Fisher's Exact Test for Count Data
data: sex and ethnicity
p-value = 0.1048
zlternative hypothesis: two.sided

Chii v tri s6 p tir kiém dinh Fisher 1a 0.1048, tirc rit gan vdi tri sd p cua kiém dinh Chi
binh phuong. Cho nén, ching ta ¢6 thém bing ching dé khang dinh rang ti 1& nit gidi
gilra cac sic toc khong khéc nhau mét cach dang ké.
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