Bai 6 Phan tich phuong sai mot s6 kiéu thiét ké khac

1- Chia 6 ( Split - plot)

Sélieu  Détrong 1 bangrcot larIan 1ap, b hang 1a cAc mirc clia nhan té B
trén 6 nhd. Hét b hang thi hét mdt mirc clia nhan td A trén 6 I6on.
Nhu vy can a x b hang trong mdi cot
Cachtinh  Tao rabéng ahang x r cdt dé tinh nhan té A va khéi K,

dung tuong tdc A x K lam sai s6 6 1&n
Tao ra bang a hang, b cot dé tinh nhan td A, nhan té B, tuong tac AB
sau cuing dung hiéu sb gitra SSTO va céc loai SS dé cd sai s6 & nhd

Thi du

Split-plot Dam (6 I&n) , Gidng (6 nhé)
K1 K2 K3 a=6 (dam)
V1 443 4478 3.85 Sémic b=4 (giéng)
NO V2 3944 5314 366 r=3 (khéi)
V3 3464 2944 3142 S sb lieu
V4 4126 4482 4.836 N = abr 72
V1 5.418 5.166 6.432 Tdng cac sb liéu
N60 V2 6502 5858 5586 ST 394.481
V3 4768 6.004 5556 S6 diéu chinh
V4 5192 4604 4.652 G 2161.323
V1l 6076 642 6.704 Téng (Xik)2
N90 V2  6.008 6.127 6.642 SXX 2366.071
V3  6.244 5724 6.014 SSTO
V4 4546 5744 4146 =SXX -G 204.748
V1 6462 7.056 6.68 Téng (TKj)2
N120 | V2 7139 6.982 6.564 SKK 51897.735
V3 5792 583 6.37 SSK
V4 2774 5036 3.638 =SKK/ab-G 1.0826
V1 7.29  7.848 7.552 Téng (TAI)2
N150 | V2  7.682 6.594 6.576 = SAA 26301.027
V3 7.08 6.662 6.32 SSA
V4 1414 196 2766 =SAA/br-G 30.429
V1l 8452 8.832 8818 Téng (AKij)2
N180 | V2  6.228 7.387 6.006 = SAK?2 8777.018
V3 5594 7122 548 SSAK =
V4 2248 138 2014 SAK2/ B - G - SSA - SKK=

1.4197



Phan tich 6 lén
Cach 1 Tinh cac téng binh phuong ciia Biang A x K (Bam x khai)

K1 K2 K3 TAI
NO 15964 17.218 15.488 | 48.67 Béc tw do dfA 5
N60 21.88 21.632 22.226 | 65.738 Bac tw do dfK 2
N90 | 22.874 24.015 23.506 | 70.395 Bac tw do dfAK
N120 | 22.167 24.954 23.252 | 70.373 Btd 6 I&n 5x2=10
N150 | 23.466 23.064 23.214 | 69.744 Béc tw do toan bo
N180 | 22.522 24.721 22.318 | 69.561 dfTO=abr-1 71

TKJ 12887 1356 130 394.48
Bang phan tich phuong sai 6 1é&n
Nguén  SS DF BFTB FTN Flt
SSA 30429 5 6.0858 42.868  3.326
SSK  1.0826 2 0.5413 3.8128 4.103
SSol 14197 10 0.142

Céach2 Data Analysis

Dung Data Analysis Two factor without replication doi véi
bang A x K sau d6 nh¢ chia cac tong binh phuong chob =4
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Kétqua  ANOVA
Ngudn SS df MS F  P-value Fcrit
Rows 12172 5 24.343 42.868 2E-06 3.326
Columns 4.3303 2 2.1652 3.813  0.05879 4.103
Error 5.6787 10 0.5679
Total 131.73 17

Chia cac téng chob =4

Bang phéan tich phuong sai

Ngudén  ss df  Ms F  Forit
A 30.429 5 6.086 42.868 3.326
K 1.083 2 0.541 3.813 4.103
AK 1420 10  0.142

Téng 329315 17




Phén tich 6 nho
Céch 1 Tinh céc toéng binh phuong cﬁa'béng A x B (BPam x Giéng)
Bang A x B (Bam x Giong)

NO N60 N90 N120 N150 N180 TB)
V1 12,758 17.016 19.2 20.198 22.69 26.102 |117.964
V2 12918 17.946 18.777 20.685 20.852 19.621 (110.799
V3 955 16.328 17.982 18.042 20.062 18.196 | 100.16
V4 13.444 14448 14436 11448 6.14 5.642 | 65.558
TA; 48.67 65.738 70.395 70.373 69.744 69.561 394.481

S6 diéu chinh G=ST2/N  2161.3 dfB 3
Téng SSdo A ssa  30.429 dfAB  3x5=15
Téng (TBI)2 SBB 40522 dfE=  dfTO-dfK-dfA-dfA -dfB-dfAB
SSB=SBB/ar-G 89.888 =71-2-5-10-3-15 = 36
Téng (TABIij)2 SAB2 7053
SSAB = SAB2/R-G-SSA-SSB = 69.343
sai 56 6 nhd = SSE = SSTO - SSK- SSA -SSB - SSAK- SSAB = 12.585

 Bang phan tich phuong sai 6 nh6
Nguon  SS DF BFTB FTN Flt
SSB 89.89 3  29.963 85.711 2.866
SSAB 69.34 15 4.6229 13.224 1.954
Sson 1258 36 0.3496

SSTO 2047 71

Céch 2 Data Analysis
Dung Data Analysis Two factor without replication doi v&i
bang Ax B sau d6 nhé chia c4c tdng binh phuong cho r = 3
Tinh SSE = SSTO - SSA - SSK -SSAK - SSB - SSAB

Anova: Two-Factor Without Replication
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Két qua

ANOVA

Nguén  SS df MS F  P-value Fecrit
B 269.66 3 89.888 6.481 0.005 3.287
A 91.288 5 18.258 1.316 0.309 2.901

AB 208.03 15 13.869

Téng 568.98 23

Chia céc téng binh phuong cho r =3

Tim dugc SSB, SSAB. Két hop véi bang SS 6 Ién dé tinh Sson

Bang phan tich phuong sai
Nguén  SS df mS Ftn  Flt
SSB 89.888 3 2996 85.71 2.866

SSAB 69.343 15 4623 1322 1.954
Sson 12585 36 0.3496

SSTO 204.75 71

2 O vubng La tinh
Sé liéu Chon 2 hinh vudng ¢6 n2 6 vubng
hinh thiét ké thi nghiém (hinh 1) ghi tén cac cong thirc A, B, ...
hinh di liéu (hinh 2) ghi két qua thi nghiém xij
Cachtinh1 Tinh SSTO = Téng (xij)2 - G ( Sb diéu chinh G = ST2/n2)

Tinh SSH = Téng( THi)2/n- G (THi la tdng hang i)
SSC=Tbng (TCj))2/n-G (TCj la téng cot j)
SST =Téng (TAD2/n-G (TAI 13 tdng cong thire 1)
SSE = SSTO - SSH - SSC - SST
Thi du Bang thiet ke 6 vuong La tinh
D E c B A N = 5x5 =25
C D A E B Téngxij ST 850
E A B D C Sé diéu chinh G 28900
B C E A D Téng (THi)2
A B D C E SHH 148606
SS=SHH/n-G 821.2
Bang dir liéu THI  Téng (TCj)2
35 33 31 29 260 154 SCC 145514
50 47 41 46 311  215SSC=SCC/N -G 202.8
43 30 25 37 350 170 Tbng (TAI)2
40 39 40 25 38 182 SAA 145950
27 25 21 31 250 129 SSA=SAA-G 290
TC) | 195 174 158 168 155 850 <---ST
Cong thuc A B C D E
Téng TAI 149 150 186 178 187




Bac tw do
dftTO n2-1 24 dfA n-1 4 dfH n-1
dfc  n-1 4 dfe  (n-1)(n-2) 12
‘ Bang phan tich phuong sai
Ngudon SS df mS Ftn Flt
SST 1498 24
SSH 8212 4 205.3 13.389 3.259
SSC 2028 4 50.7 3.3065
SSCT 290 4 725 4.7283
SSE 184 12 15.333
Cach 2 Data Analysis

Duing Anova Two factor without repetition dé tinh SSTO, SSH, SSC,
SSE1 Sau dé st dung ham Sumif(Hinh1,"A", Hinh2) dé tinh TA1
tuong tw tinh cac tdng theo cong thirc khéc. SSCT = Téng (TAI) /n -
G bem SSE1 - SSCT duogc SSE

Anova: Two-Factor Without Replication
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ANOVA

Nguon SS  df MS F  P-value F crit
Hang 821.2 4 2053 6.93 0.002 3.0069
Cot 202.8 4 50.7 1.7114 0.1966 3.0069

Sai s6 1 474 16 29.625

Toanbd 1498 24

S dung ham Sumif co thé tinh duoc cac Téng TAl

Cong thuc A B C D E
Tbng TAI 149 150 186 178 187

SSCT  =(149° + 150° +186° +178°+187)/5-G = 290

SSE = SSE1 - SSCT =1474-290 = 184
Nhu vay chung ta da tim dugc
SSTO 1498 SSH 821.2
SSC 202.8 SSCT  290.0

SSE = SSE1 - SSCT 184




Thi du 2

282 C 291 A 321 B 331 E 311 C 324
310 B 295C 294 F 248D 330A 306
306 E 288 F 217 C 308A 319B 301
331 A 304B 288 D 314F 267 E 319
299 F 258E 303 A 303C 335D 323

E

308 C 29.7 D 274 29.1 B 30.7 F 214

> ®m O O m =

ham Left(dja chi 8,1) dé 14y chir diu thé hién cong th nghiém
F D A B E c
E B C F D A n=6
D E F C A B N=36
C A B D F E < Hinh 1
B F E A C D thiét ké
A C D E B F
ham Value(Right(dia chi 0,5)) dé tim gia tri trong
28.2 291 321 33.1 31.1 32.4
31.0 295  29.4 24.8 33.0 30.6
30.6 288 217 30.8 31.9 30.1
33.1 304 288 31.4 26.7 319 «— Hinh 2
29.9 258 303 30.3 33.5 32.3 div liéu
30.8 29.7  27.4 29.1 30.7 21.4
Dung ham sumif(Hinh1, dia chi 6 A, Hinh2)
dé tinh tdng theo cong thirc A sau dé kéo cho
cac cong thue B, C, ... F
A B C D E F
TCTA TCTB TCTC TCTD TCTE TCTF
186.1 1821 188.9 183.8 182.2  148.6] 1071.7<--ST
Anova two factor without Replication
Source of Variatio ~ SS df MS F P-value F crit
Rows 32.188 5 6.438 0.7450 0.5973 2.6030
Columns 33.668 5 6.734 0.7793 0.5740 2.6030
Error 216.02 25 8.641
Total 281.88 35

S6 diéu chinh =ST2/N 31904

Tinh SSCT = Sumsq(TCT)/a - G
SSCT = Sumsq(C125:H125)/6-G 185.76
SSE = SSerror - SSCT 30.256



Bang phan tich phuong sai

Nguén bién déng Df SS mS Ftn F
Hang 5 3219  6.438 4255 2711
Cot 5 3367 6734 4451 2711
Cong thire 5 185.76  37.153 24559  2.711
Sai s6 20 3026 1513
Toan bd 35  281.876

Két ludn: Vi FtnA > FItA nén chap nhan gia thiét

H1: Céac cbng thdre c6 trung binh khac nhau

3. Hai nhan té phan cap (Hierachical hay Nested)

bPuwc 1 Puwc 2
Cail Céi2 Cai3 Cai4| Cail cai2 cais Cai 4
58.5 77.8 840 701 | 698 56.0 50.7 63.8
59.5 80.9 83.6 683 | 69.8 54.5 49.3 65.8
Téng céi 118  158.7 167.6 1384 139.6 1105 100 129.6
Thinh 59 79.35 83.8 69.2 69.8 55.25 50 64.8
Tdng dwc 582.7 479.7
72.838 59.9625
Puwc 3
Th dwc Cail Céi2 Cai3 Ciai4
56.6 77.8 69.9  62.1
57.5 79.2 69.2 645
Téng céi 114.1 157 1391 126.6
Thinh 57.05 785 69.55 63.3
Tdng duc 536.8
Tb duc 67.1 Tdng toan bo ST 1599.2
a=3 b= 4 r=2 N=24
Sé diéu chinh G=ST"2/N 106560 Btd
SSTO sumsg(VSL) - G 2402 abr -1 23
SS duc sumsq(tdng duc) / br - G 665.68 a-1 2
SS céi sumsq(téng céi) /r-G-SSdwec  1720.7 b(a-1) 9
SS sai s0 SSTO - SS dwrc - SS céi 15.62 ab(r-1) 12
Bang phan tich phuong sai
Ngudn S Df mS Ftn Ftn Flt
buwc 665.68 2 332.84 MS dwc / MS céi 1.741 4.256
Cai 1720.7 9 191.19 MS cai / MS sai s6 146.88 2.796
Sai s 15.62 12 1.302
Toan bd 2402 23

Ké;t ludn 1: Khdng co6 sw khac nhau gidka 3 con duc
Két luan 2: C6 sw khac nhau gidra cac con cai




Tinh theo Data Analysis
Anova Two- factor with Replication

Cail Cai2 Cai3 Cai 4

585 77.8 84.0 70.1
Duc 1 59.5 80.9 83.6 68.3

69.8 56.0 50.7 63.8
buc 2 69.8 545 493 65.8

56.6 77.8 69.9 62.1
buc 3 575 79.2 69.2 64.5

Anova: Two-Factor With Replication

Source of Variat ~ SS df MS F  P-value
Sample 665.68 2 332.84
Columns 260.2 3 86.734
Interaction 1460.5 6 243.41
Within 15.62 12 1.3017
Total 2402 23

Bang phén tich phuong sai

Ngudn ss Df  mS Ftn Flt

SS dwc SS sample 665.7 2 332.838 1.741 4.256
Ghép SSColumns

+ SS Intercation thanh SS cai 1721 3+6=9 191.186 146.88 2.796
SS sai s6 SS within 156 12 1.302

SSTO SS total 2402 23



