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Kiém dinh phi tham sé (Nonparametric Tests) dwoc st dung trong nhirng

trwdng hop dir liéu khéng cé phan phdi chuan, hodc cho cadc mau nhd co it dbi

twong. Kiém dinh phi tham sé cling dwoc dung cho céc dir liéu dinh danh (nominal),

dir lieu thir bac (ordinal) ho&c dir liéu khodng cach (interval) khéng cé phan phéi

chuan.

Nhwoc diém clha kiém dinh phi tham sé |1a kha nang tim ra dwoc sy sai biét

kém, khdng manh nhw cac phép kiém c6 tham sé (T student, phan tich phwong

sai...).

Sau day la cac kiém dinh phi tham sé dwoc dung twong dwong véi cac kiém dinh co

tham sd:

Bang 1. So sanh kiém dinh phi tham sé va kiém dinh c6 tham sb

KIEM DINH

KIEM BINH PHI THAM SO

KIEM BINH CcO THAM SO

Kiém dinh twong quan

Spearman

Pearman

MAu bat cap

Kiém dinh dau (Sign test)
hodc kiém dinh d4u va hang

Wilcoxon (Wilcoxon test)

Phép kiém T véi mau phoi
hop tirng cap (Paired-

Samples t test)

Hai mau doc lap

Kiém dinh Mann- Whitney

Phép kiém T véi 2 mau
déc lap (Independent-

Samples t test)

Lén hon 2 mau doc 1ap

Kiém dinh Kruskal-Wallis

ANOVA mot chiéu

1. Kiém dinh dau (Sign test)

Kiém dinh d4u la tha tuc phi tham sé don gian nhat dwoc s dung cho 2 mau cé

lién hé nhau (vi du: lwong ferritin mau trwdc va sau khi diéu tri). Trong kiém dinh dau

nguwoi ta khdng quan tam dén th& hang, chi ghi nhan d4u (-): lwong ferritin gidm va dau

(+) khi lwong ferritin ting va zero khi khéng tdng khéng giam sua diéu tri. Kiém dinh dau

thweng yéu va khé phat hién sw khac biét gitva 2 nhém.

Vi du: Diéu trj 10 bénh nhan c6 ferritin mau cao, véi lwong ferritin mau trwdc va sau diéu

tri dwgc ghi nhan trong bang sau:




Bang 2. Lwong ferritin mau (ng/ml) trwdc va sau diéu tri

Ferritin Ferritin Chénh Thw
ID (trudre) (sau) Léch hang  DAu
1 1800 800 -1000 9 )
2 1200 500 -700 8 )
3 1000 400 -600 7 )
4 900 1000 100 1 +)
5 800 950 150 2 +)
6 700 450 -250 4 )
7 600 400 -200 3 )
8 500 200 -300 55 )
9 550 550 0 0 0
10 400 100 -300 55 (-)

Téng hop ¢ 7 (-): 7 trwdng hop ferritin gidm sau diéu tri , 2 (+): ting ferritin sau diéu

tri va 1 trwdng hop ferritin khéng thay dbi.

2. Kiém dinh dau va hang Wilcoxon.

Kiém dinh nay s dung luén céc théng tin vé dé Ién cda chénh I&ch vi vay nd
manh hon kiém dinh d4u. Xép thi hang theo gia tri tuyét déi (khdng ké diu) tr nhd dén
I&n (vi du BN the 6 c6 tri tuyét déi ferritin =100 1a nhé nhéat dwoc xép hang 1, BN thr 5
c6 ferritin=150, xép hang 2...), trong trwdng hop lwong ferritin bang nhau thi hang cda
ching duwoc tinh binh quan (BN 8 va 10 ¢ ferritin bang nhau= (5+6)/2=5,5). Sau do tinh
tdng cac hang dbi véi chénh léch (+)va chénh léch (-).

Tdng chénh léch dwong (+)= 1+2 =3
Tdng chénh Ié&ch &m (-)= 9+8+7+4+3+5,5+5,5= 42

Thwe hién kiém dinh dau va Wilcoxon trong SPSS.
Nhap di¥ liéu vao SPSS nhuw sau: Co6 3 cét: Cét 1: ID bénh nhan, Coét 2: Ferritin trwdc

diéu tri va cot 3: Ferritin sau diéu trj



ZH *kiem dinh sign.sav [DataSet3] - SPSS Data Editor
File Edit  “iew Drata Tran=form Analyze Craph:

CHE & 00 LEE A S

1:10 1

ID Ferritin T | Ferritin 5
1 1| 1800 800
2 2 1200 500
3 3 1000 400
4 4 900 1000
] o5 800 950
i] i 700 450
7 7 600 400
8 8 500 200
o a 550 350
10 10 400 100

Vao Analyze> Nonparametric Tests> 2 Related Samples

E “kiem dinh sign.sav [DataSetl] - SP5S Data Editor

File  Edit ‘“iew Data Transform | Analyze Graphs  UWilties  Add-ons Windoww  Help
=H E‘ o e = E Fepartz r & ':;‘a L]
110 9 Descriptive Statistics r |
ID Ty L * Ghang | var |
1 1 18 Compare Meanz ¥ 0.0
2 2 12 General Linear Model L4 8.0
3 3 10 Generalized Linear Models  # 7.0
4 4 9 Mixed Models » 1.0
3 5 8 Correlate ] 2.0
6 6 7 Regreszion ] 4.0
v 7 6 Loglinesr 3 3.0
8 ] K] 5.0
= o 5 Meural Metworks ¥ )
10 10 g *| 55
11 Diata Reduction ]
12 Scale ]
13 Monparametric Tests ] E‘ Chi-Souare...
14 Titme Series » Binomial ..
15 Survival 4 Runs...
16 @ Miszing Yalue Analysis... m 1-Sample K-S,
17 Multiple Response (3F" 2 Independent Samples..
e Complex Samples ] K Independent Samples..
19 Quality Control ] 2 Related Samples...
;: ROC Curve... m K Related Samples...

M& man hinh Two-Related-Samples Tests. Dung chudt bdi ca 2 bién Ferritin_ T va
Ferritin_S cung lac, nhap chuyén ca hai (1 cap) vao 6 Test Pairs. Danh diu nhay

vao 2 6 kiém dinh Wilcoxon va 6 kiém dinh Sign



m Two-Related-5amples Tests @
Test P.airs: : : | Bt |
@ D Pair Wariable] Wariahle2 _
& Ferritin_T 1 @b [Ferrtin... g [Ferritin... * | Options... |
& Fertitin_S 2
é'f;chenhlech | b | ¥
é—brank
Test Type
[v] wilcaxan
[ mcnemar
D Marginal Homogeneity
Ok || Paste || Reset || Cancel || Help
Nhan OK, cho két qua sau day:
> X > 1 s R . X
Bang 3. Két qua kiém dinh dau:
Sign
Frequencies
I
Ferritin_5 - Ferritin_T  Megative ...
Fositive Differences®
Ties®
Tuotal 10

a. Ferritin_S = Ferritin_T
h. Fertitin_5 = Ferritin_T
. Ferritin_5 = Ferritin_T

Test Statistics®

Ferritin_5 -
Ferritin T

Exact Sig. (2-tailed) 1802
a. Binomial distribution used.
h. Sign Test

Chénh léch mang dau (-) 1a 7 (gidm ferritin mau sau diéu trj)
Chénh léch mang dAu (+) 1a 2 (t&ng ferritin mau sau diéu trj)
Bang nhau (Ties) 1a 1 (ferritin khéng thay dbi sau diéu tri)

Mtrc y nghia chinh xac la 0,180. Khéng bac bé gia thuyét khéng.

Két ludn: Khéng co6 swkhac biét néng dé ferritin truérc va sau diéu trj.



Bang 4. Bang két qua kiém dinh d4u va hang Wilcoxon

Wilcoxon Signed Ranks

Ranks
M Mean Rank | Sum of Ranks
Ferritin_5 - Ferritin_T  Megative Ranks Ta £.00 42.00
FPositive Ranks b 1.80 300
Ties 1=
Tatal 10
a. Ferritin_5 = Ferritin_T
h. Ferritin_S = Ferritin_T
. Ferritin_5 = Ferritin_T
Test Statistics®
Ferritin_S -
Ferritin T
z -2312e
Asymp. Sig. (2-tailed) 021

a. Based on positive ranks.
b, Wilcoxon Signed Ranks Test

Th& hang trung binh chénh |&ch (-): 6,00

Th& hang trung binh chénh léch (+): 1,50

Pon vj léch chuan Z=-2,312

Y nghia théng ké (2 dusi)=0,021

Két ludn: C6 swkhac biét néng dé ferritin truréc va sau diéu trj véi p=0,021.
Nhuw vay, khac véi kiém dinh dau & trén. Vi vay kiém dinh Wilcoxon manh hon kiém
dinh dau.

3 Kiém dinh Mann-Whiney
Puoc dung dé kiém dinh cac gia thiét vé 2 mau doc 1ap khéng c6 phan phéi
chuan. Vi du: So sanh lwong ferritin mau gitba 2 nhém bénh nhan cé va khéng cé

udng ruou.

Bang 5. D liéu ferritin ctia 2 nhém: 0 (khéng udng rwou); 1 (Cé ubng ruou)



NHOM FERRITIN THUHANG

0 400 115
0 360 10
0 300 8
0 100 7
0 80 5
0 70 4
0 50 2
0 30 1

1 4500 16
1 1200 14.5
1 900 14.5
1 700 13
1 400 115
1 350 9

1 90 6

1 60 3

Tinh U bang céng thirc:

- ny(ny +1) =

Trong d6 ny:s6 dbi twong nhém 1 n,: sb déi twong nhém 2
12 1.1 Ri : Tong thér hang nhom 2
Ta c0: n;=n,=8 va:

n2

Z Ri =+145 +145+13+115+9+6+3 = 875
i=nl+1

8 (8+1)
2

Nhuw vay: U= 8x8 + -87,5=125

Cach thwc hién Kiém dinh Mann-Whitney trong SPSS.

Vao Analyze> Nonparametric Tests> 2 Independent Samples



@ KIEM DIMH MAMMNWHITMEY sav [DataSetl] - SPS5 Data Editor

File:
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Transform | Analyze Graphs  Ulties Add-ons  Window  Help
?ﬂ'm 4 E Reparts [ % ;ﬁ) Q“
Descriptive Statistics r
FERRIT]  |°des e —
—4 Compare Means ] -
3 General Linear Model r
31 Generalized Linsar Models b
1 Mixzed Modelz ]
Correlate L3
Regression 3
Loglinesr ]
Meural Metwarks ]
45
12 Clazsify L3
9 Data Reduction 4
7 Scale ]
1 Monparametric Tests (] @ Chi-Square...
3 Time Series ¥ |E| Binotial...
Survival k Runz...
Mizsing Value Analysis... @ 1-Sample K-5...
hultiple Response » | 2 Independent Samples.
Complex Samples ¥ K Independent Samples.
Guality Cortrol ] 2 Relsted Samples...
ROC Curve... K Relsted Samples...

Vao hop thoai Two-Independent-Samples Tests, danh diu nhay vao 6 Mann-
Whitney U. Nhap chuyén FERRITIN vao 6 Test Variable List
Nhép chuyén NHOM vao 6 Grouping Variable, nhan nat dinh nghia nhém (Define

Groups) v&i Group 1: 0 ; Group 2: 1

Nh&n Continue, nhan OK.

-

Mann-vhitney L

|:| lMoges extreme reacti

oK

@ Two-Independent-5amples Tests I
Teszt “ariahle List: | Excact |
&7 THUHSNG & FERRITIN S Gl
| Options... |
3
———  Grouping Yatiakble:
| + ‘ NHOM(D 1) |
| Cefine Groups... J
Test Type @Two Independent Samples: Define G@

Group 1
Group 2
| Continue _” Cancel || Help

Ta c6 két qua sau:




Bang 6. Két qua kiém dinh Mann-Whitney

Mann-Whitney
Ranks
B [+ Mean Rank | Sum of Ranks
FERRITIM D0 a .06 48.50
1 a 10.94 ar.a0
Total 156
Test Statistics®
FERRITIMN
Mann-YWhitrey L 12.400
Wilcomon Wy A8 500
Z -2.045
Asyimp. Sig. (2-tailed) 040
Exact Sig. [2*(1-tailed a
Sigl 038

a. Mot corrected for ties.
h. Grouping Variable: MHOM
Téng hang trung binh ctia nhém 0 (khéng ubng ruou) 1a 6,06
Tdng hang trung binh ctia nhém 1 (c6 ubng rwou) la 10,94
Mann-Whitney U= 12,500
DPon vij l&ch chuén (Z score)= -2,049
Murc y nghia quan sat (2 du6i)=0,040
Két ludn: Néng dé ferritin gidka 2 nhom c6 va khéng c6 uéng rwrou khac nhau.
véi p=0,04

4. Kiém dinh Kruskall- Wallis:

S& dung dé kiém dinh sy khac biét vé phan phéi gitra ba (hodc nhiéu hon ba)
nhom khéng cé phwong sai twong dwong nhau.
Vi du. So sanh lwong ferritin méau gitra 3 nhém BN: (0): Khéng udng rwou; (1) C6
udng rwou va (2) BN viém gan man.
Nhap di¥ liéu vao SPSS nhuv sau:
Bang 7. Lwong ferritin cta 3 nhom: (0): Khéng udng rwou; (1) C6 ubng ruou; (2):

Viém gan man



NHOM FERRITIMN
1 a 400
2 1] 360
3 a 200
1 1] 100
o5 1] 80
i} 1] F0O
Fi 1] o0
B a 30
o i 4500
10 i 1200
11 i oo0
12 1 F0O0
13 i 1400
14 1 350
15 i ao
16 1 an
17 2 2000
18 2 1100
19 2 00
20 2 FOoo
21 2 &00
22 2 >00
23 2 200
24 2 100

Vao Analyze> Nonparametric Tests> K Independent Samples

ﬁ kiem dinh kruskall.zav [DataSet?] - SP5S Data Editor

File  Edit “iew Data Tranzform | Analyze  Graphs  Utilities  Add-ons Windoww  Help
CHE B O SE[ reoots » oW
1 Descriptive Statistics y |
| NHOM | FERRIT]  °d ' Far var |
1 0 4 Compare Means ]
2 1] 3 General Lingar Madel »
3 1} 3 Generalized Linear Models P
4 1] 1 Mized Models »
3 0 Correlste L3
] 0 Regression ]
Y 0 Laglinest ]
g 1]
o 1 45 Meural Metwarks ]
10 1 12 Classify ]
11 1 9 Data Reduction »
12 1 7 Scale ]
132 1 4 Monparametric Tests ] EI Chi-Square. ..
14 1 3 Time Series » Einomial...
15 1 Survival » Runs...
16 1 Mizsing Walue Analysis... @ 1-Sample K-5...
17 2 20 Multiple Response [ 3F 5 2 Independent Samples.
i 2 11 Caomplex Samples ] K Independent Samples
= 2 Quality Control ] 2 Related Samples...
22 2 6 ROC Curve... m K Related Samples...

Vao hop thoai Tets for Several Independent Samples, Nhan nit Define Range

DPanh vao 6 Minimum sb 0 (nhém 0) va & Maximum sé 2 (nhém 2)



@ Tests for Several Independent Samples E3
Test Variable List: P
& FERRITIN |7E5m'" |
- | Options... |
k2
T | Grouping Warishle:
‘_‘ IHeMz 2) |
| Define Range... |
Test Type @ Several Independent Samples: Defin... @
Kruskal-viallis H D Meciian Fange far Grouping Wariahle
[] Jonckheere-Terpztra Wigimum: EI
|£ hzimum:
| Continue || Cancel || Help
Nhap Continue, nhap OK.
Bang 8. Két qua kiém dinh Kruskal-Wallis
Kruskal-Wallis
Ranks
I+ [+ hean Rank
FERRITIMN 0O ] 6.28
1 1462
2 16.00
Total a4
Test Statistics>?
FERRITIM
Chi-Square T.T55
df 2
Azymp. Sig. Jujed

a. Kruskal Wallis Test
h. Grouping Yariakle: MHOM

Th hang trung binh ctia nhém 0 (Khéng udng rwou) : 6,88

Th hang trung binh ctia nhém 1 (C6 ubng ruou) : 14,62

Th& hang trung binh cdia nhém 2 (Viém gan mén) : 16,00

Khi binh phwong y?=7,75

Mtrc y nghia théng ké p= 0,021

Két ludn: Néng dé ferritin khac nhau gida 3 nhém (Khéng uéng rwou, c6 uéng

rwou vaviém gan méan) véi p=0,021.

TS Nguyén Ngoc Rang, website: bvag.com.vn



