ANOVA

Analyse of Variance




So sanh trung binh nhiéu
nhém (>2)
Pé khao sat dia diém nang suat tét khi trong rirng,
ngudi ta tién hanh trong th&r & 3 khu vire khac nhau,

sau nhiéu nam do lai chiéu cao cuta cay (tinh bang m).

Nguwoi ta mudn biét chiéu cao ctia cay & 3 khu vire c6
khac nhau?

Mean
23,4 2475

18,9 21,53333

22,5 23,6
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TRUONG HOP 2
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~ Tai sao khong dung t-test so sanh tirng cap
| ¢ Vo1 3 group X ta s€ phai so sanh X1 va X2; X2

- va X3; X1 va X3

.' ¢ V61 0=0,5 ta s€ c6 dod tin cay cua t-test la 0,95

-‘ ¢ Néu so sanh cap thur 2, d0 tin cay cua t-test la
| 0,95*0,95=0,9025, nhu vay o= 1-0,9025=0,0975

=+ Néutaco4 group A,B,C,D ta s€ so sanh 6 cap: A
- vaB;AvaC;AvaD;BvaC,BvaD;CvaD

= > 0=1-(1-0,05)°=0,265




One way ANOVA

¢ Gia dinh khi phan tich phuong
sai
* Cac nhom cé phan phoi chuan
¢ Céc phuong sal cua cac nhom
bang nhau
¢ Cac quan sat doc lap nhau

More than 1 group
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¢ Gia s tacod 3 nhom: k=3
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*Hy = =3 (5. = )

Group 1 Group 2 Group 3
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Cac Bwodc tinh ANOVA

Tinh trung binh mau clia cdc nhém, tinh trung binh chung
clia tong thé

Tinh cac tong chénh léch binh phrong (goi tat la tong binh
phuong Sum of Square)
Trong ndi bd nhdm SSW (SS within group): bién thién
do cac yéu t6 khong phai nghién cru tao ra
2. Gilra cdc nhdm SSG (SS Between group): Tong cac
chénh lénh binh phurong gitra cac trung binh mau cua
tirng nhédm v&i trung binh chung cta k nhédm
3. SST(SS total) = SSG + SSW




Cac bwoc tinh ANOVA
(tiép)
3. Tinh cac phuong sai
i. Phwong sai trong ngi b0 nhom
(MSW)
ii. Phuwong sai gitta cac nhédm (MSQG)

4. Kiém dinh gia thiét F=

Bac bo gia thiét Hykhi F>F , .1




‘ ¢ Ham lwgng alkaloid (mg) trong 1 loai dugc liéu dwoc thu
hai twr 3 vung khac nhau

7,5

6,8

7,1

7,5

6,8

0,6

7,8

5,8

5,0

6,1

6

5,1

0,1

6,3

6,5

6,4

6,5

6,3

= ¢ Hoi ham lwgng alkaloid ¢6 khdc nhau theo vung khong?




= Mot nghién cou dugce thye hién nham xem xét

‘ning suat lua trung binh cua 3 giong lua. Két qua

= thu thap qua 4 nam nhu

Sau.

Giong A

Giong B

Giong C

65

69

/5

4

(2

/0

04

68

/8

83

/8

70

,Héiy cho biét nang suat lua trung binh cia 3 giéng |
lua co khac nhau hay khong? a=0,05 |




ANOVA 2-FACTOR




¢ Chiét suat chat X tur 1 loai duoc liéu bang 3
" phuong phap va 5 loai dung moi, ta c6 két qua:

A Phuong phap chiét suat (B)
Dung moi (A) 31 B0 B3
Al 120 60 60
A2 120 70 50
A3 130 60 50
A4 150 70 60
~ AS 110 I 54
= ¢ Hay x¢t anh huong cua phuong phap chiét suat
~ va dung mo1 dén két qua chiét suat chat X véi
-~ a=0,05




mau 3 lan - dau mua, gitba mua, cudi mua) va tir 3 mién
(Nam, Trung, Bac) thu duoc két qua sau:

Thoi diém Midn

thumau |  Nam Trung Bic
Paumua | 2,4 2,1 3,2
Gitra mua 2.4 2,2 3,2
Cudimua| 25 2,2 3,4
Paumua| 25 2,2 3,4
Giltra mua 2.5 2.3 3.5
| Cudimua 2,6 2,3 3,5
Hay cho biét ham lwgng saponin cé khac nhau theo mua




Bai tap

Thir nghiém phan bén dung trong thiy canh rau
boi twgng khao sat: Rau muong

Muc dich: nha san xuat phan bén mudn so sanh thir
nghiém tréng rau muong véi dung dich hitu co va vo
co' va si twong tac gitra N va P cé xay ra khong?

N: dung uré, KNO,, 2 hop chat hiru co HC1 va HC2
P: dung DAP va H,PO,

Chi tiéu dwgc dung dé khao sét la d6 dai than (cm)




4

ong

h rau mu

.
<t

p AN AW

?

c
L.
U
>
-

Trong th




Cac nghiém thirc dworc thuwc
nghiém
0 Nghiém thirc A: H,PO, + URE.
0 Nghiém thirc B: H,PO, + KNO,

U Nghiém thie C: H,PO, + HC1

1 Nghiém thirc D: H,PO, + HC2

O Nghiém thirc E: DAP+ URE.
L Nghiém thire F: DAP + KNO;.
J Nghiém thirc G: DAP + HC1

d Nghiém thirc D: DAP + HC2
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URE
20,5
14,5
19
21,3
13,5
21,5
18
16,5
17,5
21
14,5
21,9

19,2
13,3
15,6
14,1
15,5
15

H3PO4
KNO3
18,5
16,5
13,5
22,5
15,5
14,5

14
21,5
13
21,5

21
16
16,5
12,5
18,5
11
21

HC1
21,5
23,5
21
26
15
28,8
21,3
10
22,8
23,5
26,2
23
22
27
23,4
22,6
28,1
17,4
28,4

HC2
23
30,2
26
23
19,6
29,8
29,5
26,5
27,5
24
31,3
24,6
21
26,4
25,6
25
22,3
27,5
28
26,5

URE
18,2
26
25
26,3
19,4
24,9
21
30,4
22
20,1
23
22,3
26,1
20,2
28,2
17,4
27
17,5
25,8
23,5

KNO3
21,5
23,5
12,5
13,5
11,6
18,8

16
11,6
14,7
10,8

10
15,7
13,4
13,5
14,7
10,3

8,5
14,8
18,5

DAP

HC1
29,1
23,5
24,3
20,3
26,2
16,5
24,1
23,5
21,5
21,5
25,5
24,5
23,4
21,6
23
16,5
18,7
18,9
17,5

HC2
27,5
33
30,5
20,1
30
228,1
25,5
28,7
25,5
23,1
22,3
25,5
19,1
20,6
29,3
15,5
14,7
18,6
16




2 0
Hol
- C6 s khac biét gilra 4 nghiém thirc khi trong véi H,PO, hay
- khéng?

| C6 su khéc biét gitra 4 nghiém thirc khi trong véi DAP hay
khong?

€6 sy twrong tac gitra N va P hay khong?

- Nhng chd y khi b8 trf thi nghiém Ia gi?




Phwong trinh héi quy

2 /S" =ax+b
. sloﬁe int\e'rcept

¥, gia tr1 du doan
Yy i, Gia tr1 thuc

sal sO




Regression

Length
(cm) Weight (g)
60 136
69 198
66 194
64 140
54 93
67 172
59 116
65 174
63 145
Mean 63 152
SD 4.6 35.3

¢ Khinghién c&ru quan thé
ran s6ng ngoai tw nhién,
cac nha nghién cru bat va
do 9 c4 thé cdi theo 2 bién;
¢ Chiéu dai (X)
¢ Trong luong (Y)
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Két qua tir Excel

SUMMARY
OUTPUT

Regression Statistics

Multiple R 0.943675613

89% trong 100-89=11% bién

lwong duoc gidi [thién cda khdi luvong

thich theo khong giai thich
R Square 0.890523663|chi6u dai dugc
Adjusted R Square 0.874884187
Standard Error 12.49953488
Observations 9
ANOVA

df SS MS F Significance F
Regression 1 8896.331395 8896.331395|56.94076 0.000132114
Residual 7| 1093.668605 156.2383721
Total 8 9990
Upper
Coefficients Standard Error t Stat P-value Lower 95% 95%

Intercept (b) -301.0872093| 60.18846311 -5.002407334| 0.001561 -443.4103088| -158.764
Length (cm) (@) 7.191860465| 0.953080599 7.545910043| 0.000132 4.938182967|9.445538




Weight~Length

y = 7.1919X - 301.09
R?=0.8905




Length~Weight

y = 0.1238X + 44.179
R?=0.8905




Weight~Length Length~Weight

y = 0,1238X + 44,179
R?=0,8905




OD vs. Log N

¢+ P& khao sat duong cong tang trudng clia vi sinh vat bang
phwong phap do OD

¢ Xay dwng duwong chuan theo bang sau:

ob | o,1|0,11|0,43| 0,2 |0,22|0,23| 0,3 |0,36
7,00(7,08|7,15|7,28|7,36|7,40| 7,51 | 7,58
¢+ Tim phuong trinh dwdng chuan log1o ~ OD

¢ Cho biét phwong trinh cé y nghia?

¢ Bao nhiéu % thong tin dwoc ly giai bdi phwong trinh nay?







Yy =1.7797X + 6.9142
R?=0.961




Residuals

SO dw

RESIDUAL OUTPUT

Observation

Predicted Weight (g)

Residuals

Standard Residuals

130.4244186

5.575581395

0.476861523

195.1511628

2.848837209

0.243651873

173.5755814

20.4244186

1.746834754

159.1918605

-19.19186047

-1.641418025

87.27325581

5.726744186

0.489789989

180.7674419

-8.76744186

-0.74985107

123.2325581

-7-23255814

-0.618577408

166.3837209

7.61627907

0.651395823

O |00 |IN |Oy (V1 |- W [N |=

152

7

-0.598687459

Length (cm) Residual Plot

Length (cm)




Phan dw

(a) Unbiased and (b) Biased and (c) Biased and
Homoscedastic Homoscedastic Homoscedastic

(d) Unbiased and  (e) Biased and () Biased and
Heteroscedastic Heteroscedastic Heteroscedastic




Scatter Plots & Correlation Examples
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Copyright 2014, Laerd Statistics.

No linear relationship




Gia dinh cho héi quy

Poc lap

Tuyén tinh

Trung binh cla cac sai s6 phai bang khong
Pong phuong sai

Phan dw phai tuan theo phan phéi chuan




