Bai 3 PHAN TiCH PHUONG SAI MQT NHAN TO

Mudn so sanh nhiéu trung binh ctia nhiéu bién chuén thi phai b tri thi nghiém, théng
thuong 13 thi nghiém mot nhan t6 va hai nhan t6 sau d6 phan tich phuong sai. Excel khong dé
cap dén cac kiéu bd tri thi nghiém va ciing khong dé cap dén viée so sanh cac trung binh sau
khi phan tich phuong sai ma chi phan tich phuong sai theo 3 mé hinh: Mot nhan t, hai nhan
t6 khong 13p lai quan sat va hai nhan t6 c6 lap lai quan sat v6i s6 1an lap bang nhau.

1/ Phan tich phwong sai mét nhén to.
Mb hinh nay dung khi b tri thi nghiém mot nhan té kiéu hoan toan ngiu nhién (Completely
randomized design - CRD ). Mé hinh toan hoc tuong tng la:
Xjj = M+ a; + €jj i=1k j=1,ni
Xij quan sat thr j & marc thir 1 cia nhan td, tAt ca c6 k mirc, murc i O nj quan sat
m - trung binh toan by a; - chénh 1€ch gitra trung binh ctia mtrc 1 vi trung binh toan bd

€ij- sai s6 ngau nhién cta lan quan sat tht j & muc i ciia nhén t6

Véi gia thiét: Céc e;; doc lap va phan phdi chuan N (0,6°) ta ¢ thé tién hanh viéc phan
tich phuong sai nham kiém dinh gia thiét Hp : tit ca cac a; = 0 (hay cac trung binh ciia cac
mirc bang nhauh) voi ddi thiét Hy : it nhat c6 mot a; = 0 (hay cac trung binh ciia cac mirc
khong bang nhauh).

Dé cu thé ta xét thi dy vé nang sut ciia 4 gidng khoai (don vi ta / ha). Hai gidng A va

B moi gidong cb 4 quan sat, 2 giong C va D moi gidong cd 6 quan sat, moi giong 1a mot murc.

Gidng S6 quan sat
A 160 172 144 158 4
B 294 304 303 281 4
C 260 292 267 271 260 281 6
D 253 243 261 232 257 240 6

Viéc tinh toan bao gom:

2 . : v _ i=l j=1
Tong sO quan sat N = Z n; Trung binh toan bg: X= n
i-1
N
2%
j=1

Céc trung binh ¢ cac miac Xi = .
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k N _
5 2
Téng binh phuong toanbd: 55T = 2, 2. (%5 —X)? véi N -1 bic ty do
i—1 j=1

Téng binh phuong do nhan t5 T: SSA= > (Xi —X)? véik - 1 bc ty do

Téng binh phuong do sai s6: SSE = SST - SSA vdi N - k béc ty do
Sau khi tinh xong tat ca cac thong tin dugc tom tit vao trong mot bang goi 1a bang
phan tich phuong sai ( ANOVA)

Ngudn BTd Téng BF BF tbinh Ftn Flt
Nhin to dfa=3 | 44438.38 | s%a=14812.79 | 110.2262 | 3.238867
Sai so dfe=16 | 2150.167 | s’ =134.3854
Todin by dft=19 | 46588.55

Binh phuong trung binh ( Mean squares) bang tong binh phuong (Sum squares) chia
cho béc tu do (Degree of freedom) twong tmg. Gia tri Fy, bing s?a / s% , gié trj Fy; bang gia tri
tra ctru & bang Fisher Snedecor v&i muic ¥ nghia o, bac tu do cta tir s6 dfa va bac tu do cia
mau s6 dfe, hoic dung ham Finv (o, dfa,dfe) 1a ham dinh sin trong Excel.

Néu dung Data Analysis thi vao Anova single factor

Anova: Single Factor =
—lnput
Input Range: maraaam— ¢ |
C |
Grouped Buy: " Columns il
" Bows Help I

v Labels In Firgt Calurnn

Alpha: IEI. 05

—Output option
" Output Bange: |$-'5-$'| 7
= MWew Worksheet Ply: I
= Mew Workbook

Két qua duoc bang cac thong ké co ban sau cho timg muc cta nhan t6K

SUMMARY

Groups Count  Sum  Average Variance
A 4 634 158.5 131.6667
B 4 1182 295.5 113.6667
C 6 1631 271.8333 158.9667
D 6 1486 247.6667 123.8667
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Tiép theo 1a bang ANOVA

Source of Variation SS df MS Fin P-value Fit
Between Groups 44438.38 3 14812.79 110.2262 6.73E-11 3.238867
Within Groups 2150.167 16 s’e =134.3854

Total 46588.55 19

P- value 1a xac suat p (F > Fy,) dé bién F c6 phan phdi Fisher iy gia tri 16n hon Fy,
Néu Fy, > Fy (hay P-value <0,05) thi két luan: Bac bé Hy & mirc ¥ nghia o = 0,05
Khi so sanh trung binh cta 4 gidng c6 thé dung cac kiém dinh Student, Newman -
Keuls, Duncan , Tukey, Scheffe, v. v ...
Phuong phap kinh dién cta Student, con goi 1a LSD (Least significance difference),

£ . . 1 1
nhu sau: Muon so 2 trung binh X; va X; tatinh LSD = t(a, dfe) * \/Sze (n— +—)

i nj

trong d6 s% 14y & trong bang ANOVA con n; va n;la sO quan sat ctia 2 mic.

Néu gia tri tuyét di ctia hiéu giita 2 trung binh nhé hon hay bang LSD thi chép nhan
Ho, nguoc lai thi bac bd Hy.
Thi du so giéng B va C ta ¢6 hi¢u 2 trung binh 1a 295,5 - 271,83 = 23,67

LSD =2,12 x \/134,3854* (% + 6i) =15, 863 két luan trung binh 2 giéng khac nhau

Néu so A va B phai lay LSD = 17.38 con néu so C va D phai lay LSD = 14,19

2/ Phén tich phwong sai hai nhin t6 khong Lip lai quan sat
B4 tri thi nghiém véi 2 nhan t6 rat it khi khong 13p lai quan sat, nhung phan nay cua
Excel c6 thé ding dé phan tich thi nghiém mot nhan t6 b tri kiéu khdi ngau nhién du
(Randomized complete block design), khi d6 khéi duoc coi 13 nhan t6 thir hai. Nhan t6 chinh
dé ¢ hang, khoi dé o cot, tat ca c6 a mirc ctia nhan td va b khéi
Mo hinh toan hoc nhu sau:
xij:m+ai+bj+eij

m la trung binh chungm, a; 13 chénh 1éch gitta trung binh ¢ mic i cia nhéan t va trung binh
chung, bj 1a chénh I¢ch gitra trung binh cua khéi j voi trung binh chung con eij la sai s6 ngiu
nhién véi gia thiét doc 1ap, phan phdi chuén N (0, 7).

Khi phan tich ta 1am nhu phan trén d6i v6i mot nhan t, tinh tong quan sat N = ab, trung
binh toan by X , trung binh theo hangX; , trung binh theo cot X ; sau d6 lan luot tinh

a b
Téng binh phuong toan bd SST = z Z (Xij - )_()2 voi N - 1 bac tu do
i=1 j=1
a b
Téng binh phuong do nhan t5 SSA = Z Z (Xi. - X)2 voia- 1 bac tu do
i=1 j=1
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a b
Téng binh phuong theo khéi SSB= 2, D (X; =X)?véi b - 1 bic tur do

i=1 j=1

Téng binh phuong do sai s6 SSE = SST - SSA - SSB véi (a- 1 )(b - 1) bac tu do

Vao Data Analysis ta c6 d6i thoai sau:

Anova: Two-Factor Without Replication

Nghién ctru 5 giéng, b tri theo 4 khoi

~lrpLt
I e | |
Cancel
v Labels ﬂl
Alpha: IEI.EIE Help |
~Output option
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L New ik shret Bl |
™ Mew Woaorkbook

Bang tom tat cac théng ké

R PR ) Count Sum Average Variance
Ta c6 bang s0 li€u sau: Gibng
Gl 4 184.2 46.05 2.67
K1 K2 K3 K4 G2 4 202.6 50.65 5.483333333
Gl 47.8 469 454 441 G3 4 171.8 4295 6.776666667
G2 537 503 506 48 G4 4 186.6 46.65 1.136666667
G4 48 47 459 457 Khéi
G5 418 40 43 416 KI 5 238 476  17.965
K2 5 226.2 45.24 17.353
K3 5 227.3 45.46 10.508
K4 5 220.1 44.02 8.887
Béang phéan tich phwong sai
Source of SS df MS F P-value F crit
Variation
Rows 199.312 4 49.828 30.60061 3.27E-06 3.25916
Columns 33.22 3 11.07333 6.800409 0.006249 3.4903
Error 1954 dfe=12 s’ = 1.628333
Total 252.072 19

So sanh Fy, va Fi ta ¢6 thé két luan vé 2 kiém dinh:

Kiém dinh gia thiét Ho dbi voi cac a; : " cac a; déu bang 0" Doi thiét Hy: " ¢6 a; = 0"
Kiém dinh gia thiét Ho d6i v6i cac b; : " cac b; déu bang 0" Doi thiét Hy: " c6 by # 0"
Néu Fy, > Fy thi bac bo Hy (hodc Ph - value <0,05) ¢ muc y nghia o = 0,05
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So sanh cac trung binh cua cac muc cua nhan t6 dugc lam tuong tu nhu phan mot

nhan to, ¢ day

2
LSD = t(a, dfe) * sz%

cac ky hiéu dfe, s% 14y & bang Anova con b 13 s6 khi

3/ Phén tich phwong sai hai nhan t6 c6 Lip lai quan sat

Khi bd tri thi nghiém hai nhan té kiéu hoan toan ngiu nhién ta sip xép nhan td A c6 a
mirc & hang, nhan td B ¢6 b miic & cot, mdi cong thirc (mirc ai ctia nhan td A két hop véi murc
bm ctia nhan t6 B) duoc lip lai r 1an. M6 hinh toan hoc nhu sau:

Xijk = M +g +b,-+(ab)i,-+eijk
m la trung binh chung, a; 1 chénh 1éch giita trung binh & mirc i ctia nhan t6 A so véi trung
binh chung, bj 1a chénh l&ch giita trung binh & mirc j cia nhan t B so véi trung binh chung,
(ab);j 1a chénh 1¢ch giira trung binh cta cong thtre (a;, bj) voi ai + bj +m, ejj« la sai sb doc lap,
phan phéi chudn N (0,6°).
Tinh tong quan sat N = abr, trung binh toan bo X , trung binh theo hang X, , trung binh theo
cOtX ; , trung binh theo cong thire X;; sau do lan luot tinh

a r
Téng binh phuong toan bo SST = Z Z (Xuk X) vol N - 1 bac tu do
i=1 j=1 k=1

a b

r
Téng binh phuong do nhan t5A SSA = 222 (K =X gian bac tu do
i=1 j=1 k=1

a b r
s , 2 )2
Tong binh phuong do nhan t6 B SSB = Z Z Z (X.j. - X) voi b - 1 bac tu do

-

a b
Téng binh phuong do tuong tic SSAB = Z Z 2 (Xij. =X, - )_(j + )_()2
i=1 j=1 k=1
véi (a-1)(b - 1) bac tu do
Tong binh phuong do sai sé SSE = SST - SSA - SSB - SSAB vdi ab (r-1) béc tu do
Toan b thong tin dugc ghi vao trong bang phan tich phuong sai (ANOVA).
Thi dy ta ¢6 2 nhan t6: Pam (2 mirc) ghi ¢ hang, Lan (3 mirc) ghi ¢ cot, mdi cong thirc
lap lai 4 1an. Sap xép s6 liéu nhu & bang dudi sau d6 vao Data Analysis, két qua chiing ta
duogc bang cac théng ké co ban, bang phan tich phuong sai, dua vao ddy c¢6 thé kiém dinh 3

gia thiet Ho doi véi dam, 1an va tuong tac, ti€p theo co thé so sanh cac trung binh img véi cac

muc dam khéac nhau, céc trung binh tng véi cac muire 1an khac nhau va con c6 thé so sanh céc

trung binh g véi cac cong thirc (t6 hop dam x 1an) khac nhau.
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Lan

B1 B2 B3

24.1 28.4 28.7

Al 25.8 29.7 304
Dam 23 30.1 32
27 27.4 27

30.7 46.7 59.4

A2 344 45.4 50.7

34 47.1 64.5

31 46.3 60.1

Anova: Two-Factor With Replication
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Khai bao input range phai bao gom ca cdt dau ghi cac mirc dam va hang dau ghi cac

muc lan, rows per sample la s6 lan lap r

SUMMARY Bl B2 B3 Total

Count 4 4 4 12 Bon dong nay tinh cac thong
Sum 99.9 115.6 118.1 333.6  ké cho timg cong thirc k, 1an
Average 24.975 28.9 29.525 27.8 luot:AlB1, A1B2,A1B3,A1B4

Variance 3.149167 1.526667 4.649167 6.967273  sau cung la thong ké chung
cho murc dam Al

Count 4 4 4 12 Bon dong nay tinh cac thong
Sum 130.1 185.5 234.7 550.3 ké cho timg cong thic, 1an
Average 32525 46.375 58.675 45.85833 luot:A2B1, A2B2,A2B3,A2B4
Variance 3.7825 0.529167 33.3625 134.7517 sau cung la thong ké chung
cho muirc dam A2
Total

Count 8 8 8 Bon dong nay tinh cac thong
Sum 230 301.1 352.8 ké chung cho cac murc lan
Average 28.75 37.6375 441 lan luot: B1, B2, B3

Variance 19.25714 88.13125 259.0686
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Bang phan tich phwong sai

ANOVA
Source of SS df MS Fin P-value Fit
Variation
Sample 1956.62 1 1956.62  249.7858 5.36E-12  4.413863
Columns  950.3308 2 475.1654  60.66049 1E-08 3.554561
Interaction 467.5808 2 233.7904  29.84611 1.92E-06  3.554561
Within ~ 140.9975 dfe=18 s°%=7.833194
Total 3515.53 23
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