PHAN PHOI F VA NG DUNG TRONG
PHAN TICH PHUONG SAI

14.1 Phan phéi F:

Néu goi U; 1a phan phédi khi binh phwong véi bac tw do d;

Va U, la phan phdi khi binh phwong véi bac tw do ds

Thi phan phdi F 1a ti s6 gitra 2 phan phdi khi binh phwong U; va U,

Nhw vay phan phéi F ciing la phan phdi khi binh phwong cé tri trung binh p va
phwong sai o?

Tri trung binh clia phan phdi F: (V&i d2>2)

va phwong sai la: (v&i d; >4)

> 2d3(dy+dy)-2

dy(dz - 2)*(d - 4)

14.2 'ng dung trong phan tich phwong sai (ANOVA)

Vi dul : Sé lwong tiéu cau gidm nhiéu trong bénh Sét xuat huyét (SXH), gidm
trung binh trong Sét dengue (SD) va giam it trong Nhiém siéu vi khac (NSV). Xét
nghiém tiéu cau 10 bénh nhan cho mbi nhém. Két qué dwoc ghi nhan trong bang
14.1. Hoi c6 s khac biét tri sb TC gitra 3 nhém bénh?

Bang 14.1 Tri s6 tiéu cau (x1000/mm?) & bénh nhan mac SD, SXH va NSV

SD (n1=10) SXH (n2=10) NSV (n3=10)

150 100 140
140 130 200
170 80 210
160 70 230

90 40 100
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240 30 120

100 120 220
140 130 160
120 20 150
90 80 170
pi= 140 p = 80 ps = 170
S,%=18400 s,2= 14800 S3%2= 17400

10(140-130)>  10(80-130)? 10(170-130)?

Gia thuyét Ho : uy = pp = g

Gia thuyét Ha : puy # po # s

Goi Ny,Ny,N3 1a sd ca méi nhém twong ting

Goi i, Mo, 13 1a tri trung binh ctia méi nhém twong tng

Goi 812, 322, 332 la phwong sai ctia méi nhom twong tng

Ta co:
150+140+---.490

= m = 140
1004+130+4---.4+80

HUo= 10 =80
140+2004---.4+170

H3= 10 =170

Goi u la trung binh toan bd mau:
140+80+4+170

= 3 =130

Phwong sai ctia nhém 1 (Sét dengue)

512 = (150-140)?+(140-140)+....+ (90-140)*> = 18400
Phwong sai cia nhom 2 (SXH)

s, = (100-80)+(130-80)%+....+ (80-80)* = 14800
Phwong sai cda nhém 3 (NSV)

s3? = (140-170)%+(200-170)%+....+ (170-170)* = 17400

TS Nguyen Ngoc Rang; Email: rangbvag@yahoo.com; Website: bvag.com.vn; Trang:2




Tdng binh phwong phan anh d6 dao déng trong néi bé nhom (Within-groups sum of
squares):

SSW=s;® +5,° + s3° = 50600

Téng binh phwong phan anh d& khac nhau giika cdc nhém (Between-groups sum
of squares):

SSB= Ny (ps-p)” + Na(pz-p) + Ng(paz-p)°

SSB= 10(140-130)%+ 10(80-130)?+ 10(170-130)?=42000

Bac ty do gilra cac nhom= k-1=2

Bac tw do toan bd mau= n-k=27

Trung binh binh phwong gilba cac nhom (between-groups mean squares)

SSB 42000
k-1 (3-1)

MSB = =21000

Trung binh binh phwong trong ndi b6 nhom (within-groups mean squares)

SSW 50660

MSW = = —1874
n-k (30-3)
Phep kidm F— MoB _ 21000 _ 4, 5
MSW 1874

DPoc bang phan phdi F v&i bac tw do cla tir sb 1a 2 va mau sb 1a 27 ta cd

op0.05 = 3.35. Nhw vay F=11,2> 3.45

Két luan: bac bé Ho — C6 sw khac biét trj tiéu cau gitra 3 nhém bénh (SD, SXH,
NSV)

Nhw vay ta thdy rang néu sy chénh léch trung binh gitra (Between) 3 nhom cang
cao so v&i chénh léch trong ndi bd (Within) cia tirng nhém thi F cang I&n va sy
khac biét cang ré rang.

14.2.3 Phan tich phwong sai mét chiéu (one-way analysis of variance) trong
SPSS:

Phan tich phwong sai 1 chiéu khi chi cé 1 yéu td (I1& nhém bénh trong vi du nay)

Nhap sbé liéu vao SPSS: gébm 2 cot: Nhombenh (1=SD); (2=SXH); (3=NSV) va

tieucau x1000/mm?.
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E *Bai tap 14.1 Phan tich ANOVA 30.sav [Databetl] - |
File Edit “iew Data Transform  Analyze  Gr:

CHE B 00 nEEk # 8

16 : Mhombenh 2

Nhombenh Tieucau |
1 1 150
2 1 140
3 1 170
4 1 160
a3 1 90
b 1 240
7 1 100
8 1 140
q 1 120
10 1 a0
11 2 100
12 2 130
13 2 80
14 2 70
15 2 40
17 2 120
18 2 130
19 2 20
20 2 80
21 3 140
22 3 200
23 3 210
24 3 230
25 3 100
26 3 120
27 3 220
28 3 160
29 3 150
30 3 170

Vao menu: Analyze> Compare means > One-way ANOVA

Chon tieucau trong & bén trai, nhap miii tén, chuyén vao 6 Dependent List

Chon Nhombenh, chuyén vao 6 Factor

Nhan Options: Nhap diu nhay v’ vao 6 Descriptive va 6 Homogeneity of variance
test

Nhap continue

Nh&n OK (nhw hinh sau)
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E *Baitap 14.1 Phan tich ANOVA 30.zav [DataSetl] - SP5S Data Editor
File Edit “iew Data Transform | A&nalyze Graphs  Uilties  Add-ons Window  Help

EFHE it o 3 Ej Reports ] %
1 Nhombenh k Descriptive Statistics 3
Nhombenh T Teaes Pl . ...

1 1 Compate Means k M Means...

2 1 Zeneral Linear Model P | T One-Sample T Test...

3 1 Generalized Linear Models P S Independent-Samples T Test...

4 1 Mized Models b | oY, Paired-Samples T Test...

3 1 Correlate b | B Onedway ANOVA
6 1 Reoression (3 |

B One-Way ANOVA

Dependent List:
&) TieLcau
Post Hoc...

Options...

Contrasts...

1

Factor;
+ E) Mhombenh

Ok ” Paste ” Rezet ” Cancel ” Help l
Q One-Way ANOWVA: Qptions @
i ~Statistics )

BH One-way AN

|:| Fixed and random =ffects Cortrastz..
Homogeneity of vaiance test Past Hoe...

[ ] Browen-Forsythe options... i
[ welch

|:| Means plot

Missing Values

@ Exclude cazes analysis by analysis

E O Exclude cazes listwise i

| cortiue || Cancel || Heb |

Két qua:

TS Nguyen Ngoc Rang; Email: rangbvag@yahoo.com; Website: bvag.com.vn; Trang:5




94% Confidence Interval for
Mean
M Mean atd. Deviation | Std. Error | Lower Bound | Upper Bound
1 10 | 1400000 44215853 | 142884 107 6548 1723452
i 10 80.0000 4055175 | 1282354 509910 109.00490
3 10 | 170.0000 43960869 | 1390444 138.4460 201.4540
Tatal 30 | 130.0000 a6.507455 | 1031682 108.80497 141.1003
Test of Homogeneity of Variances
Tiew cau
Levene
Statistic df1 df? Sin.
a4 2 2T 20
ANOVA
Tiew cau
sum of
Squares df Mean Square F Sin.
Between Groups  |42000.000 P 21000.000 11.206 0o
Within Groups A0600.000 a7 1874.074
Total 82600000 249

Trj s6 trung binh tiéu cdu (mean) va dd léch chuan (Std. Deviation) cta tirng nhém:
SD (1): N=10, trung binh= 140 (BLC 45); SXH (2): N=10, trung binh= 80 (BLC 40)va

NSV(3): N=10, trung binh= 170 (BLC 56)

Levene Statistic=0,084, va Sig.= 0,920 cho biét khéng c6 sy sai biét nhiéu vé
phwong sai gitra 3 nhédm hodc c6 tinh ddng nhat (homogeneity) nén cé thé dung
kiém dinh ANOVA.

Tbng binh phwong gitra cac nhém (Sum of squares- Between groups)=42000

Bac ty do (df)=2 (3 nhom -1)

Binh phuwong trung binh (mean Square)=SSB/2= 21000

Tdng binh phuong toan bé mau (Sum of squares- Within groups)=506000

Bac tw do (df)=30-3=27

Binh phuwong trung binh (mean Square)=50600/27=1874

F=21000/1874=11,206, Y nghia TK (Sig.) v&i p=0,000

Lam tiép tha tuc Post Hoc dé& xac dinh sw khac nhau vé trung binh cua ting cdp

nhém, théng thuéng dung kiém dinh Bonferroni trong Post Hoc
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Nhap Post Hoc — Nh&p d4u nhay v vao 6 Bonfferoni
OK.

— Nhép Continue va nhan

E One-Way ANOVA: Post Hoc Multiple Comparisons

[l

Equal Yariances Assumed

[JL=o = [ ] waller-Duncan
(] Tukesy

O sicak [] Tukey's-b [ ] Dunngt

|:| Scheffe |:| Duncan

[ RE-GWF [ |Hachberg's T2 | Test
[RE-GwW@ [ zabriel

Equal Variances Mot Assumed

|:| Tamhane's T2 |:| Dunnett's T3 |:| Games-Howell |:| Dunnett's C
Significance level;
| Continue | | Cancel | | Help |

Post Hoc Tests

Mukiple Comparisons

Dependent Yariahle: TC

Bonferroni
Mean
Difference 95% Confidence Interval
(i nhom () nhom (-3 Std. Error Sig. Lowwer Bound | Upper Bound
1 2 BO.00000* | 19.36013 013 105841 104841449
3 -30.00000 | 19.36013 399 -T9.4159 18.41449
2 1 -B0.00000% | 19.36013 013 -109.4159 -10.5841
3 -90.00000% | 19.36013 .oon -139.4159 -40.5841
3 1 3000000 | 1936013 399 -19.4159 78414549
2 S90.00000% ] 19.36013 .oon 405341 13941449

*. The mean difference is significant at the .05 level.

Sai biét trung binh gitra nhém 1 (SD) va nhém 2 (SXH); 60.0, cé y nghia thdng ké
v&i p=0.013

Sai biét trung binh gitva nhom 1 (SD) va nhom 3 (NSV); -30.0, khéng c6 y nghia
théng ké véi p=0.399

Sai biét trung binh gitka nhém 2 (SXH) va nhém 3 (NSV); -90.0, cé y nghia théng ké
v&i p=0.000
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Tém lai: tri tiéu cdu cia SXH thdp hon SD va NSV cé y nghia théng ké, nhung

khéng cé sw khac biét tri tiéu cau gitka 2 nhém SD va NSV.

14.2.4 Phan tich phwong sai hai chiéu (two-way analysis of variance) trong
SPSS:

Trong vi du trén, gid st rang lam xét nghiém tiéu cau sém (< 2 ngay cla
bénh) thi mirc do giam tiéu cau cda nhom SXH khéng khac biét so v&i nhom SD
ho&c NSV, nhw vay ngoai yéu té nhém bénh, ta cé thé 1 yéu td (diéu kién) thi hai la

xét nghiém mau sém “1” hoac tré “0”. Nhw vay ta c6 3 nhéom bénh (SD, SXH, NSV)

va 2 diéu kién (xét nghiém sém va tré)

Nhém bénh
Diéu kién SD=1 SXH=2 NSV=3
Sém=1 100, 120,140, 80, 100,120, 100, 160, 200,
140,240 130, 130 220, 230
Tré=0 90, 90, 150, 20, 30, 40, 70, 120, 140, 150,
160,170 80 170, 210

Nhap s0 liéu vao SPSS, gom 4 cot: , )
Nhom “1” ( s6t dengue), “2” st xuat huyét, “3” Nhiém siéu vi
TC (sb lwong tiéu caux 1000/mm3)
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Som; “1” xét nghiém som “0” xét nghiém tré
@ *Bai tap 14.2 phan tich ANOVA 2 chieu.sav [Data5et?] -

Fil=  Edit “ieww Data Transform  Analyze  Graph:

FHES It & mEER A HE

|1 : nhom |1
nhom TC S0M
1 1 150 ]
2 1 140 1
3 1 170 ]
1 1 160 ]
5 1 a0 ]
i) 1 240 1
7 1 100 1
g 1 140 1
a 1 120 1
10 1 a0 ]
11 2 100 1
12 2 130 1
13 2 80 ]
14 2 70 ]
15 2 10 ]
16 2 30 ]
17 2 120 1
18 2 130 1
19 2 20 0
20 2 80 1
21 3 140 0
22 3 200 1
23 3 210 0
24 3 230 1
25 3 100 1
26 3 120 ]
27 3 220 1
28 3 160 1
20 3 150 ]
30 3 170 ]

Vao menu: Analyze> General linear model> Univariate nhw hinh sau:
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E *Bai tap 14.2 phan tich ANOVA 2 chieu.sav [DataSet?] - SP55 Data Editor

File  Edit “iew Data Transform | Analyze Graphs  Uilties  Add-ons Windowe  Help
EHS Iy Od fmE[ repos r 0%
1 - nhom L Descriptive Statistics >
»
nhom TC Tables ar var
1 1 1" Compare Means ¥
2 1 1 General Linear Model | Univariate...
3 1 1] zeneralized Linear Models ¥ ﬁhﬂ Muttivvariate. ..
1 1 11 Mized Models b | B Renested Measures...
3 1 ' Correlst »
6 1 >, AR Wariance Components ...
Regression ¥ r
b A 4
E Univariate @
« Dependent Y ariable:
&1 |
Fixed Factor(=):
ﬁ nhom Plots. ..
# son |
Save...
Fandom Factor(s):
=
%)
Covariate(s):
¥
|T| WS Wieight:
| |

[ ox [ eose [ zesmt [ comem J[ ter |

Nhap TC vao 6 Dependent Variable, nhap nhom va som vao 6 Fixed Factor(s)
Nhap OK. Két qlia phan tich phwong sai hai yéu t6 trong SPSS nhuw sau:
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= Univariate Analysis of Variance

Dependent Wariahle: TC

Tests of Between-Subjects Effects

Type Il Sum
Source of Sguares df Mean Square F Sin.
Coarrected Model 54320.00042 5 10864.000 6.811 .0on
Intercept a07000.000 1 507000.000 A17.868 .0on
nham 42000.000 2 21000.000 13.166 .0on
SO 9013.333 1 9013.333 5,651 026
hiharm * S0M 3306667 2 1653.333 1.037 370
Errar agz2a0.000 24 1595.000
Total A89E00.000 30
Corrected Total 92600.000 28

a. R Sguared = 587 (Adjusted R Sguared = 400)

Két qua phan tich trén co thé tom tét trong bang sau:

Nguon | Tong binh Bac twdo | Trung binh P Y nghia
bien thién | phwong (df) binh bhwon Kiem dinh F TK
(Source) (type 1) P 9
Khac biét
giira 3 42000 |2 (3 nhém -1)| 42000/2=21000 | 21000/1595=13.16 | 0.000
nhém
Sém 9013.33 1k(i§rﬁ'f)“ 9013/1=9013 | 9013/1595=5.65 | 0.026
Twong tac
Nhom* 3306.66 2 3306.6/2=1653 | 1653/1595=1.03 | 0.370
sém
A 24 (N- diéu
P("Earrof;" 38280,000 | kién (2)x | 38280/24=1595
nhém (3)
Téng céng | 599600,000 30

Két luan: C6 sy khac biét tiéu cau gitra 3 nhém (SD, SXH, NSV) véi p=0.000

C6 su khac biét tiéu cau gitra 2 diéu kién thir sém hodc tré ( p=0.026)

Khong cé sw twong tac gitka nhém bénh va diéu kién thér sém hodc tré (p=0.370).

DPé xem biéu d6 twong tac, nhap Plots s& xuét hién man hinh sau.

Nhap nhom vao 6 Horizontal Axis, som vao & Separate Lines, nhap Add sé thay xuét
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hién nhom*SOM trong 6 bén duw&i

E Univariate @
B Univariate: Profile Plots @ :
Factors: | Horizontal Axis: £
nhiom | -» | nhom | :
Separate Lines:
+ | Eom :
Separate Plots: :
> |
Plots: Acicd ] | Change | | Eemowve
[ Continue I [ Cancel ] [ Help ]
l IR J l [mE=F=1{=3 J l [R(=F=2=14 J l L= el | J l la =] =] I
-
Q Univariate @
E Univariate: Profile Plots @ j
Factors: ~ | Horizontal Axis: E
nhom | - ‘ | | j
SO
| Separate Lines:
— Separate Plots: j
(] |
Plots: Aol | | Change | | Eemove
nhom*= O
I Continue I [ Cancel l [ Help ]
[ T JI__Foote ] Reser T aneer 7 =T T

Va ciing twong tw nhdp SOM vao 6 Horizontal Axis va nhom vao 6 separate Lines,

sau dé nhan nut Add, sé thay xuat hién SOM*nhom trong 6 bén duéi
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.

E Univariate |E|

EUnivariate: Profile Plots @ _|

Factors: Horizontal Axis: ko |

nham - | —

SO _.J

Separate Lines: |

Separate Plots: —|

“» | | |

Plot=:
nhom*Son
SOM*nhom
| Continue _“ Cancel || Help |
T, [T EFstE || Ee=er [ acel [ HeR I

Két qua cho thdy 2 dwdng gan song song, tri tiéu cau trung binh thdp nhét trong
nhom SXH va tri tiéu cdu cé khuynh hwdng gidm déu cad 3 nhém néu dwoc lam xét
nghiém tré, chirng t6 khdng cé sw twong tac gitva nhém bénh va diéu kién tho
sém hoac tré. Néu co twong tac, thuwong cac dwdng khdng song song ma bat chéo
nhau (sé trinh bay trong bai hiéu rng twong tac)

Estimated Marginal Means of TC

200.00 — SOM
oo
———1.00

150.00 —

100.00 —

Estimated Marginal Means

50.00 —

TS Nguyen Ngoc Rang; Email: rangbvag@yahoo.com; Website: bvag.com.vn; Trang:13




Estimated Marginal Means

Estimated Marginal Means of TC

200.00 —

150.00 —

100.00 —

S0.00—

S

.00 1.00
SOM
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Phu luc. Bang phan phéi F (df1: bac tw do cla tir s6 va df2: bac tw

do ciia mau sd)

F - Distribution (L= 0.05 in the Right Tail)

Numerator Degrees of Freedom

dfﬂ dfl 1 2 3 4 5 6 7 8 9

Denominator Degrees of Freedom

1 161.45 19950 21571 224,58 23016 23399 23697 23868 240.54
2 18.513 15,000 19,164 19.247 19,294 19.330 19.353 19.371 19_385
3 10.128 Q5521 0276 Q1172 90135 8.9406 B.8867 85452 BE123
- T.7086 - 90443 65914 6 3882 h.2561 6.1631 60942 SR 69988
5 66079 37861 3.4095 5.1922 5.0503 49503 4.8759 48183 4.7725
& 50874 5.1433 4.7571 4.5337 43874 42839 4.2067 4.1468 40990
7 5.5914 4.7374 4.3468 4.1203 39715 18660 37870 37257 16767
8 5.3177 44550 40662 38379 36875 1.5806 3.5005 34381 33881
9 51174 4.2565% 18625 36331 34817 33738 12927 3.2296 31789
10 4 9646 4.1028 3.7083 34780 33258 32172 3.1355 30717 30204
11 48443 39823 15874 33567 32039 30946 30123 29480 28962
12 4.7472 38853 34903 3.2592 31059 29061 29134 2 B4R6 2. 7964
13 4 6672 3R056 34105 31791 3.0254 29153 2.8321 2.7669 27144
14 46001 37389 33439 31122 29582 28477 27042 26987 2.6458
15 4.5431 36823 32874 3.0556 28013 27905 27066 26408 2.5876
Ié 44940 346337 32389 3.0069 2.8524 27413 246572 2.5911 25377
17 44513 3.5915 315968 29647 2.3100 26987 26143 2.5480 24943
18 14139 3.5546 3,1599 29277 27729 26613 25767 25102 24563
19 4.3807 3.5219 3.1274 2.8951 27401 26283 25415 24768 24217
20 4.3512 34928 30984 2.8661 27109 2. 5990 25140 24471 2.3923
21 4.3248 34668 3.0725 2.8401 26848 2.5727 24876 24205 2 3660
22 4.3009 34434 30491 28167 26613 2.5491 24638 2.3965 23419
23 4.2793 34221 3.0280 27955 2.6400 25277 24422 23748 2.3201
1 4.2597 34028 10088 27763 26207 2.5082 24226 2.3551 2.3002
25 42417 3.3852 29912 27587 2.6030 24904 24047 23371 22821
26 42252 33690 29752 27426 2.5868 24741 2. 3883 23205 22655
27 4.2100 3.3541 29604 27278 2.5719 2.4591 23732 2.3053 2.2501
28 41960 3.3404 20467 27141 25381 24453 2.3593 2.2913 22360
29 41830 33277 29340 27014 2.5454 24324 23463 22783 22209
i 4.1709 33158 29223 26896 2.5336 24205 2.3343 22662 2.2107
40 40847 32317 28387 26060 24495 2.3359 22450 2.1802 2.1240
&0 4.0012 3.1504 27581 2.5252 2.3683 2.2541 2.1665 20970 20401
120 9201 3.0718 26802 24472 22899 2.1750 20868 20164 1 9588
® 18415 2.9957 2.6049 23719 2.2141 20986 296 19384 1.BT5%9
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