PHAN PHOI T VA PHEP KIEM T STUDENT

13.1 Lich sir ctia phan phéi T Student.

Cha dé ctia phan phéi T student [a W.S Gosset. Ong dwoc nhan lam viéc tai hang
bia ndi tiéng Guinness & Dublin, Ai len vao nam 1899 sau khi tét nghiép khoa Hoéa
tai Pai hoc Oxford Itc 23 tudi. D& bao ddm chét lwong bia khi lén men can phai wéc
tinh chinh xac sé lwong men (yeast) can thém vao, néu thiéu sé lam gidm hwong vi,
néu dw sé& lam tang vi dang cua bia, tuy nhién khéng thé dém dwoc téng thé cac
khiim men (colonies). Gosset da 1ay nhiéu mau (samples) nhé con men va to dé suy
ta lwong men téng thé (population). Céng trinh nghién ctru nay dwoc céng bd trén to
Biometrica vao nam 1907 v&i tén gia 1a “Student” v&i twa la “Sai s dém véi bubng
dém té bao” (On the Error of Counting With a
Hemacytometer). Vi van dé bao mat clia cong ty nén
6ng chi dwgc phép dang bai véi tén gia nay. Sau do
éng thwe hién mét nghién clru khac vé phan phéi T,
Ong do chiéu cao (h) va chiéu dai (1) ngon tay gitra
trai ctia 3000 pham nhan, ghi tat ca cac sb liéu nay
|én tAm bia, ct ngau nhién ra 750 tAm bia nhd, nhw

vay trong méi tAm bia chi cé sé liéu h va | cta 4

- pham nhan, tinh trung binh m (mean) va phuwong sai
William Sealy Gosset 1908

s? (d6 léch chuén s) clia tat cd 750 mau nhé nay va
suy doan trung binh p va dé léch chuan o ctia dan sé (3000 pham nhan). Céng trinh
ndi tiéng nay cling dwoc cdng bb trén t& Biometrika vao ndm 1908 véi tén gia 1a
“Student” va tua 13 “Sai s c6 thé cua tri trung binh” (The Probable Error of a
Mean).

Nhw vay tlr mau nhé (véi trung binh m, d6 1&ch chuan s) ta cé thé suy doan
trung binh p va do léch chuén o ctia dan sb. M6t vi du minh hoa sau day:

Chiéu cao trung binh nam thanh nién Viét nam trén 18 tudi la 163 cm va do
léch chuén (SD) la 4 cm (Theo quyén hang sb sinh hoc clia ngudi Viét nam thap ky
90). Tam goi day 14 tri trung binh p va dé léch chuan o cla dan s, thwc ra tri s6
“thwc” clia p va o chi co dwoc khi do chiéu cao ctia khoang 30 triéu thanh nién nam

nay'.
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Bay gid ta thir suy doan p va o sé nhw thé nao néy ta rut ra 3 mau c6 N=5,10
va 20 thanh nién Viét nam bat ky va do chiéu cao cac thanh nién trong cac mau nay.

Két qua chiéu cao (cm) trinh bay trong bang 13.1

Bang 13.1 Chiéu cao thanh nién Viét nam v&i 3 mau béat ky

N=5 N=10 N=20

160 160 160

165 165 165

170 170 175

155 155 155

160 160 160

150 150

175 175

160 160

160 160

175 175

170

155

165

155

175

160

160

165

170

170

mean 162 163 164

SD 57 8.2 7.7

SE 2.5 2.7 1.7
ta=0.05 2.776 2.262 2.093
KTC 95% 6.940 6.107 3.558

Dao dong 155-169 157-169 160-168

mean: Tri trung binh; SD: dd léch chuan, SE: sai s6 chuan, ta=0.05: gia tri t&i han
(2 dubi); KTC 95%: khoang tin cay 95%
DF: Bac ty do (n-1)

Cong thirc tinh KTC 95%: m *+ ta X SE  (v&iSE _sb )
JIN
o o _ SD
V&i m: tri trung binh va SE = N
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Nhw vay tri sd p ctia dan sé (163cm) déu nam trong KTC 95% ctia mau véi N=5,10
va 20.

13.2 Phan phéi T Student
Néu phan phéi chuan tc c6 dang Z ~ N (0,1) thi phan phéi t cé dang

v
T~ (0, vaZ)’ trong dé v la bac tw do va — la phwong sai. nhw vay khi v Ién (>30)

% N N z 2 .
thi Y gan bang 1 va T c6 phan phdi chuan tac.

0.4 -
v=30
v=5 :
vl Phén phdi T Students
0.3 4 2
' (D6 twr do v=1,5,30)
e
=
=
302.
e
a8
0.1 -
n L L) L) ! L) Ly LI L]
-4 -3 28T -2 -1 0 1 2 12573 4t
Bién ngu nhién

. 4 2 < BN A X v
Sodo 13.1 Sy twong quan gitra phan phdi chuan tac N (0,1) va phan phoi T (0, E)

Trong phan phdi chuan, 95% sb liéu nam trong khoang Z=-1,96 dén Z=+1,96
(# 2SD). Néu bac tw do v=1, 95% sb liéu nam trong khoang to=-12,706 dén
ta=+12,706. Khi v=5 , 95% sb liéu nam trong khoang ta=-2,570 dén ta=+2,570 va
khi v=30, 95% sb liéu ndm trong khoang ta=-2 dén ta=+2. Nhw vay, khi v> 30 thi

phan phéi T dwoc coi nhw phan phdi chun tic va cé gia tri t&i han to # Za=1,96
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13.3 ng dung phép kiém T trong SPSS:

Phép kiém T la phép kiém dwoc dung nhiéu nhét trong théng ké dé xt ly cac
bién s6. Trong cac phan mém théng ké thédng dung nhw Epi-info, SPSS, Strata...
chang ta chi thdy phép kiém T ma khéng thay phép kiém Z (dwa trén phan phbi
chuan). Thuc ra phép kiém hay phan phdi T dwoc suy dién tlr phan phbi chuan, voi
mau nhé (n=5, 10,15...) ching ta chi can hiéu chinh Zo=1,96 ra To. Néu mau cang
nhd (bac tw do nhd), Ta cang I&n (xem biéu d6 1)

13.3.1 Phép kiém T mot mau :

Vi du 1: Thyc hién ngoai kiém tra, 5 mau dwérng mau (déu cé tri sb thuc la
100mg%) dwoc g&i cho 1 phong xét nghiém A. Két qua 5 mau dwdrng mau tai phong
xét nghiém A nhw sau: 100; 101; 102; 103; 104. Héi chéat lwgng cla phong xét
nghiém A?

Giai:

Gia thuyét khéng: Ho: m=p ; Ha:m =

_m-p
BER)
Jn
V6i m - 100+101+102+103+104 _, .,
5
Sp? — (100 -100)? +(100 —101)* +(100 —102)* + (100 —103 ) +(100 104 )* _ ot
n-1 '
SD=1.58
_m-u_102-100
T= SD - 158 =2,82
Jn J5

Tra bang véi bac tw do =4 : t=2.77. Nhw vay T >2,77 > béac bd gia thuyét khéng, cd
sw khac biét gitra mau mau géi dén so vai két qua ciia phong xét nghiém A. Két
luan: Chét lwgng phong xét nghiém A chwa dat

Test T 1 mau trong SPSS

Analyze>Compare Means>One-sample T test

Nhap glucose chuyén qua 6 Test variables

G6 100 (tri dwdng mau thyc sw) vao 6 Test Value
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ﬁ *Untitled] [DataSetd] - P55 Data Editor

File  Edit Wiew Data Transform | Analyze Graphs  UWilties  Add-ons Window  Help
=B =y E" hf" f':,E'[ Reports » ";';_*}
5 Glucose 104 Descriptive Statistics r
Glucose var 37 P T wme |
1 100 Compare Means 4 M feans...
2 101 Genetal Linear Model P U One-Sample T Test...
3 102 Generalized Linear Maodels b Independent-Samples T Test.
4 103 Mixed Maodels ¥ n.!n= Paired-Samples T Test..
= 104 Correlate bR Onedwvay ANOWA.
E Regression ¥ [
EOHE'SEmP‘ETTESt @
e e ]
Y
Test Yalue:
| Ok H Paste H Reset H Cancel H Help |
Nhap OK
Két qua kiém dinh T 1 mau :
»
T-Test
One-Sample Statistics
Std. Errar
[+ haan Std. Deviation Mean
Glucose il 102.00 1.581 For
One-Sample Test
TestYalue =100
95% Confidence Interval of the
Difference
Mean
t of Sig. (I-tailed) Difference Lowwer Lipper
Glucose 2828 4 047 2.000 04 396

N: sé mdu mau; Mean: tri trung binh; Std. Deviation: D6 léch chuén; Std. Error
Mean: Sai sé chudn= SD//N; t=2.828 (gié tri t&i han t 2 dudi); df- bac tw do (n-1);
Sig. (2-tailed): y nghia TK ( 2 duéi) p<0.047; Mean difference: Sai biét giita TB méau
va tri ly thuyét (m-p)

Két luan: t=2,828, df=4, p=0,047: su khac biét c6 y nghia thdng k&, nhuw vay

két qua clia phong xét nghiém A chua dat.
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13.3. 2 T test 2 mau ddc lap:
Vi du 2: Nghién ctru sb lwong tiéu cau ctia 2 nhém bénh nhan (n=10) mac sbt
dengue (SD) va sbt xuét huyét dengue (SXH). Két qua thu dwoc nhw sau
(x10%/mm?)

Nhém SD: 150, 140, 170, 160, 90, 240, 100, 140, 120, 90

Nhém SXH: 100, 130, 80, 70, 40, 30, 120, 130, 20, 80

Co6 sy khac biét trung binh gitra 2 nhém

Giai:

Gia thuyét Ho: m;=mjy; Ha: m;=m;

_ m, —m, |

JSE? +SE;

T

m. — 150 +140 +170 +160 + 90 + 240 +100 +140 + 20 + 90

) =140
10
m ~ 100 +130 +80+70+40 +30+120 +130 + 20 + 80 _ 80
2 10
2 2
SD? - (150 —140)" +........ +(90-140)° _ o044
9
2 2
SD? - (100 —80)° +........ +(90-80) 1504
9
2
SE? = SD; _ 204,5
nl
2
SD? = SD; =163,8
n2
140 - 80|
/2045 +163,8
T= 3,124

V&i bac tw do= 18 Ta= 2,101
Nhw vdy T=3,124 > Ta=(2,101 — bac bé Ho. Nhém SD ¢6 tiéu cdu cao hon SXH

Test T 2 mau doc lap trong SPSS

Analyze>Compare Means>Independent-Samples T Test
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Nhap tri TC (tiéu cau) qua 6 Test variables

@ *Untitled] [DataSetd] - SPSS Data Editor

File Edit “iew Dsta Transform m Graphs  Uilties  Add-ons Window  Help
E?E E‘ o Bﬂmiﬁ Reports 4 %';@Q“
20 Descriptive Statistics |
Mharn |Tieu|:au| Togkes g i A
1 [l 150 Compare Means 4 M Means...
2 =] 140 General Linear Model ¥ | U One-Sample T Test...
3 =0 170 Generalized Linear Models P b Independert-Samples T Test.
4 [2ln) 160 Mixed Models » n,!ni Paired-Samples T Test...
5 =D a0 Correlate P | B Onetwiay ANOVA..
5 =0 240 Eegression ]
7 [2ln) 100 Loglinear ]
g (=l 140 Meural Netvworks ¥
g =0 120 Classify ]
10 [2ln) a0 Diata Reduction ]
11 SXH 100 Sl '
12 =yH 130 Monparametric Tests ]
13 =yH a0 Time Series ]
14 =yH 70 Survival ]
15 =%H 40 @ Miszing Yalue Analysis...
16 =yH a0 Multiple Response ]
17 owH 120 Complex Samples ]
18 =%H 130 Guality Control [
19 =yH a0 RiOC Curve...
20 SHH 80
21

M& man hinh Independent-Samples T test. Nhap chuén tieucau tr 6 bén trai

gua 6 Test Variable(s) va Nhom qua 6 Group Variable:

s

@Independent-SamplesTTest @

Test Yariable(s): .
i Options...
& TieLcau |—|

Grouping Yatiakble:

|E‘ Mhom(? 7)

| Define Groups... |

| Reszet || Cancel || Help |

Nhap nut Define Groups, khai béo group 1 =SD; group 2 = SXH
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I 1

@Inclepenclent-Sample: T Test £3

Test Wariable(s): —
| |‘§ Tieucau | |Qp’ﬂ$

@ Define Groups @

Group 1;

| Continue || Cancel || Helg |

e

| Define Groups... |

| Reset || Cancel || Helg

Nhap Continue va nhdp OK, cho két qua nhu sau:

=
T-Test
Group Statistics
Mho Std. Error
1 [+ hean Std. Deviation LT
Tieucau 5D 10 140.00 45,216 14,298
SHH 10 20.00 40 652 12824
Independent Samples Test
Levene's Test for Equality of
Yariances
F Siig. t df Sig. (2-tailed)
Tieueay  Eaualvartances 000 1000 | 3124 18 006
Erual wariances not
assurned 3124 17.791 00e

N: s6 m4u cda méi nhém; Mean: trj trung binh; Std. Deviation: D6 léch chuén; Std.
Error Mean: Sai sé chudn= SD//N; Levene’s test for Equality of Variances: Kiém
dinh bdng nhau vé phuong sai (néu sig>0,05, 2 nhém cé phuong sai tuong duong,
chon t & hang trén); df: bac tw do= n1+n2-2=18, Sig. (2-tailed): y nghia TK ( 2 dubi)
p=0.006.

Nhuw vay tri tiéu ciu ctia nhém SD la: 140.00 + 45.21 va nhém SXH la: 80.00
+ 40.55 va su khac biét clia 2 nhém cé y nghia théng ké véi p=0,006.

13.3.3 Kiém dinh T v&i mau bat cip:
Vi du: biéu tri 8 bénh nhan bang thuéc ha mau X, két qua trwéc va sau diéu

tri nhw sau:
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Trwéc BT 160 155 145 150 145 150 165 170
SaubT 145 135 145 150 130 130 135 150

Chénhléch 15+ 20+ 0+ O+ 15+ 20+ 30+ 20=120

Gia tri trung binh ctia cac chénh léch: d= %) =15
Phwong sai clia cac chénh léch :
2 2 2 2 2 2
Sp? - (15-15)" +(20-15)° +(15-15)° +(20-15)" +(30-15)° _(20-15) 1072
d 7 7
S 3=4/107,2 = 10,35
Tacd
d 15
T = @ = m = 4,09
Jn 8

V&i df=7, ta=0,025= 2,36
Két luan : T >2,36 — bac bd Ho: c6 s chénh léch HA sau diéu tri (thudc X c6

tac dung ha huyét ap thuc sw)

Test T mau béat cap trong SPSS

Analyze>Compare Means>Paired-Samples T Test

E *Untitled2 [Data5etl] - SP55 Data Editor

File  Edit “iew Data Transform | Analyze  Graphs  Uilties  Add-ons Window  Help
EE’E E" h” hiﬁ Reports ] 3':;'2‘_';':}
12 Truoc Descriptive Statistics ]
Truoc Sau Tebies ’ @ |

17' 160 145 | Compare Means ] M Means. ..

2 155 135 General Linear Madel P | U One-Sample T Test...

3 145 145 Generalized Linear Models — # e Independert-Samples T Test...

4 150 150 Mixed Models ¥ [ul Paired-Samples T Test...

5 145 130 Correlate [ B oneiway anova..

5 150 130 Regression »

7 165 135 Loglinesr ]

g 170 150 Meural Metworks ]

g Classify ]

M& man hinh Paired-Samples T test, bdi cap Truoc-Sau cung lic bang
phim Shift+ ¥ chuyén qua 6 Paired Variables:
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m Paired-5Samples T Test
Paired Yariables:
& Truoc Pair | ‘ariskls1 Wariable2
& sau 1 [Truac] [Sau]
2
,
K2 ¥
| O || Easte || Reset || Cancel || Help
< X >
Nhap OK cho két qua nhw sau:
»
T-Test . o
Paired Samples Statistics
Std. Error
hean I Std. Deviation hean
Pair1  Truoc 145.00 g 9.258 3.273
Sau 140.00 g §.452 2.988
Paired Samples Correlations
I Caorrelation Sig.
Fair 1 Truoc & Sau o a0 440
Paired Samples Test
Paired Differences
95% Confidence Interval ofthe
Difference
Std. Error
Mean Std. Deviation Mean Lowyer Upper t df Sig. (2-tailed)
Pair1_ Truoc - Sau 15.000 10.351 3.660 £.346 23.654 4.089 005

D6 chénh léch trung binh=15; d6 léch chuén (SD)=10,35
t=4,099, béac tw do df=7, y nghia thé'ng ké: p=0,005

Sw khac biét Trwéc va Sau diéu tri c6 y nghia thdng ké. Két luan thudc X cé

tac dung ha ap tét.
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Phu luc:

Bang tinh gia tri t&i han cdia phan phdi T

tip.af)
Vi du . v&i bac tw do DF=5, xac suét p (2 dusi)=0,05, thi t=2,57
v&i bac tw do DF=5, xac suét p (2 dusi)=0,01, thi t=4,03

DF 0,05 0,01 DF 0,05 0,01
1 12.71 63.66 17 2.11 2.9
2 4.3 9.92 18 2.1 2.88
3 3.18 5.84 19 2.09 2.86
4 2.78 4.6 20 2.09 2.85
5 2.57 4.03 21 2.08 2.83
6 2.45 3.71 22 2.07 2.82
7 2.36 3.5 23 2.07 2.81
8 2.31 3.36 24 2.06 2.8
9 2.26 3.25 25 2.06 2.79
10 2.23 3.17 26 2.06 2.78
11 2.2 3.11 27 2.05 2.77
12 2.18 3.05 28 2.05 2.76
13 2.16 3.01 29 2.05 2.76
14 2.14 2.98 30 2.04 2.75
15 2.13 2.95 0 1.96 2.58
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