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1. Phan tich phuong sai

0 Dung dé phan tich cac s6 liéu khi theo ddi
anh hudng cua nhan t6 va anh hudng tucng
tac cua chung.

0 Phan tich mét nhan t6: bo tri thi nghiém theo
6 vudng La tinh.

2 Phan t|ch hai nhan t6: bd tri thi nghlem theo
khoi ngau nhién, ki€u truc giao, ki€u chia 6
I6n, 6 vura, 0 nho hoac két hgp vira chia bang
vUra chia 0.

0 TU ba nhan t6 trd 1én: bé tri thi nghiém sao
cho moi nhan té cé hai mdc hay moi nhan to
co ba muec.

Ch4 - Phén tich phudng sai, so sénh va kiém dinh 3
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1.1 Phan tich phugng sai mot nhan t6

0 Dung dé€ phan tich s6 liéu khi theo ddi anh
hudng cua cac muc nhan to téi két qua nhu
cua cac cong thlc cho an tdi nang xuat thit ...

0 Thiét k& thi nghiém kiéu hoan toan ngau
nhién, moi muc lap lai mot s6 lan, s6 lan 1ap
lai ctia cac muc khéng can phai bang nhau.

0 S6 liéu dua vao theo hang hoac theo cét
(theo hang thi mdi hang &ng véi mot murc
nhan t6), 6 dau ghi tén muc, 6 ti€p ghi SL.

Ch4 - Phén tich phudng sai, so séanh va kiém dinh 4
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“Kiém dinh va b tri dit liéu

nhin:

Hyrpy=mwp=... =14
Hy: bk voih, k=1, 2,..., F ma g, # t&,

Dir liéu ciia Thiét ké ngéu nhién hoan toan c6 dang:

Mau ciia tac nhin

1 2 3 f

Xll X 1 x. 31 be
a

X2 PN Ly Pe
a2

. . X,
& 1 X, 2ny X 3ny '

Ta cén kiém dinh gia thuyét vé anh hwdéng git"ing nhau cua cac tac

dén nang xuat lda.

’Phan tich anh hudng cua cac loai thudc

11 T 2013 | 1788 | 2248 | 2115 | ForerAndyss
0 T 3 [ 306 | 2 [ 26 | lMeogen

A B | ¢ D | E[F {6 HL[ T [ J] K]
{ ' Anh hudng clia cdc loai thudc dén néng xuat (a
2t 31802 863 N84 FRATERS X
i AR : =
{0 | 3m | ek | g sk
501 29 |30 | 28 | 349 r":"v'-3= iﬂﬂ”ﬂi'ﬂ o |
Nova: TWo-ractor Wi Replcaton -c
? % gggg g;gg 3%3 L5 Anova: Twa-Factor Without Replction ! =
: : : Correltion 3
i L} 29| 2 | Covarence d IEII
9] T |2 | 266 | 0 | (75 | ORI
Xponential amoothing
0 18 2908 | 2% | %W F-Test Two-Sample for Variances

13T 119 | 1682 | 10 ) 103
L
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Factor

'Vao Tools>Data Analysis>Anova: Single

Mién d{r liéu

Nhom dit liéu theo cot

Anova: Single Factor

Input
Input Range:

hay theo hang T GroupedBy:

D3t nhan dau dong ——————f]Labelsin st column

M(rc y nghia

Noi dat két qua

i
/Output options

(%) Qutput Range:
() New Worksheet Ply:
) New Workbaok

O Columns
() Rows

) &

]

Két qua

Anova: Single Factor

SUMMARY
Groups Count Sum Average Variance

T 4 14576 3.644 0.443686
T2 3 9.04 3.013333333 0.108908333
T3 4 11.793 2.94825 0.17187425
T4 4 11.638 2.9095 0.253933667
T5 3 7.703 2.567666667 0.084065333
TG 3  7.694 2.564666EE7 0.122321333
T7 4 9934 2.4835 0.296197667
TS 3 6.6 2.2 0.044469
™ 4 B.164 2.041 0.037706
T10 4 11.192 2.798 0.184962667
T11 4 4.949 1.23725 0.08111425
ANOWA

Sowrce of Variation S5 df Ms F P-value Fcrit
Between Groups 15.10396 10 1.510395928 8.541711422 2.66E-06 2.176844
Within Groups 5.127952 29 0.176825914
Total 20.23191 39
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“'Phan tich két qua

0 K&t qua in ra gbm cac théng ké co ban cho
tirng céng thirc (trung binh, d6 Iéch chuén
.r)

2 NEu gia tri xac xuat P-value < alpha
(hay F tn > F It) — cong thic cé tac dong
khac nhau tdi két qua, ngudc lai cac cong
thirc khdng cé khac biét dang ké.

2 NéEu cac cong thic co tac dong khac nhau
— tiép tuc so sanh cac cong thic cé gidng
nhau hay khac nhau hay khoéng.

Ch4 - Phén tich phudng sai, so sénh va kiém dinh 9

)
iv FITA }

“'Phan tich két qua

0 Vidu: F=8.541 > F crit = 2.176 — céac cong thirc
c6 téc déng khéc nhau t&¢i nang xuat lta. Mubn SO
sanh xem cong thifc nao cé anh hudng
khac nhau téi TB khéng -> dung phuadng
phap so sanh dung chi s6 LSD.

0 Nhan xét: Cong thidc T1 cho nang xuat
cao nhat. Ti€p tuc so sanh cac cong thuitc
c6 gibng nhau hay khac nhau hay khong
ta dung so sanh trung binh bang chi s6
LSD.

Ch4 - Phén tich phudng sai, so séanh va kiém dinh 10
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/1.2 So sénh trung binh dung chi s6 LSD
(Least Significance Difference)

2 Excel khéng cho phép so sanh cac trung binh
cla cac nhém Ung va@i cac mdc cda nhan to
(cbng thic)

2 Néu can so sanh trung binh CT T, (vGi r; lan
Iz_,;\p) vdi trung bJ,nh CT T; (vai ry lan lap) co the
tinh them chi so

LSD =t,,* SORT(s>(I/r; + 1/ 1) ’
0 52 la phirong sai chung wdc lwong boi trung binh sai sé binh
phuong trong ngi bo nhom (MS within groups)
O a=1I-p
J t,,lagiatrit cua bang Student (Ham TINV)

3 Tinh tri tuyét déi cua cac trung binh T, T;: |T; -
Tl

0 So sanh néu |T; - T;| > LSD thi hai trung binh la
khac nhau, ngudc lai hai trung binh dudc coi la
khéng khac nhau.

0 Thudng ngudi ta lap bang hiéu cac trung binh,
sau dé lap bang so sanh.
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Vi du so sanh anh hudng cua thuéc T, T,

dén nang xuat lua
Groups Count  Sum  Average T1-Ti

T1 4 14.576 3.644
T2 3 9.04 3013333333 0.630666667 -
T3 4 11.793 2.94825 069575
T4 4 11.638 2.9095 0.7345°
5 3 7.703 2567666667 1.076333333°
6 3 7.694 2564666667 1.079333333°
7 4 9934 2.4835 1.1605°
T8 3 BB yp. 1.444°
[ 4 8.164 2.041 1.603°
T0 4 11.192 2.798 0.846°
T11 4 4949 1.23725 240675

“Vidu

0 |T,- T,|= |3.6440 - 3.0133|= 0.6307

1 T(0.05,29) = Tinv(0.05,29)= 2.045

2S2=0.17682

0 LSD dugc tinh trong TH r;, 1 béng 3 hoac
bang 4
LSD = 2.045*SQRT(0.17682*(1/3+1/4))= 0.656739049
LSD = 2.045*SQRT(0.17682*(1/4+1/4))= 0.608022212
LSD = 2.045*SQRT(0.17682*(1/3+1/3))= 0.702083575
Trudng hgp T1, T2:
|T,- T,]= 0.6307 < LSD = 0.656739049 nén CThuc T1,
T2 khong khac nhau ro rét. Tuong tu cac TH khac

T1 cho nang sudt cao nhat la t6t nhat, cong thirc T11 cho
nang xudt thap nhat la kém nhat.




1.3 Phan tich phuong sai hai nhan t&

0 Xay ra hai trudng hgp:
ONhan t6 A va B khong tudng tac, bién dong gay nén bdi
tac dong dong thai clia A va B gan sat 0.
ONhan té A va B co tuong tac.

a. Phan tich phuong sai hai nhan t6
khong tudng tac

2 BO tri s6 liéu: hang la cac mic cua nhan té
th(r nhat, cot la cac mlc cia nhan to tha
hai.

Dit liéu ciia thiét ké khéi ngiu nhién c6 dang:

Cic tic nhin chink e Ric mixiee BExp o
(Treatments) (Blocks
B B> wau By,
T 1 X X2 === X1e
T> Xn X LLL) T
Tl Za ) - Ko

Ta can kiém dinh gia thuyé‘t vé anh hwéng git’)"ng nhau cia cac tac
nhéin chinh:

H, gy == ... =

Hy: Fhzk voil, k=1, 2,..., £ ma ph =ty
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“Vidu

0 Vidu: nhan t6 1 cé 4 muc, nhan té 2 c6 4 khoi

A

B

C

D

E

Khii 1

Khii 2

Khdi 3

Khii 4

Mikc 1

47

52

b2

51

Mirc 2

&0

54

b7

&7

Mirc 3

&7

53

BY

&7

M == | —

Mirc 4

54

b5

74

59

'Vao Data>Data Analysis>Anova: Two Factor Without

Replication
A B © D E F | &

1 Khai 1 Khai 2 Khai 3 Khai 4

2 |Mkc 1 47 52 B2 51

3 |[Mic 2 50 54 67 57

4 |Mirc 3 57 53 B9 57

5 |Mirc 4 54 B5 74 59

5] -
7_ Anova 0 0 D 0
g Input

9 Input Range: $a$1:$E45
2] aone
13
W QOutput options i
15 || ® output Range: $a$8| B
16 | () New Worksheet Ply:
% O New Workbook
19|
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~ Ké&t qua

Anova: Two-Factor Without Replication

SUMMARY Count Sum Average | Varance
M?c 1 4 212 53 40.66667
M?c 2 4 228 57 52.6BBG67
M?c 3 4 236 59 43
M?c 4 4 252 63 74
Kh?i 1 4 208 52 19.33333
Kh?i 2 4 224 56 36.66B67
Kh?i 3 4 272 68 24 66667
Kh?i 4 4 224 56 12
ANOWA,
Souwrce of Variation S8 df MS F P-value F cht
Rows 208 3 B9.33333 8.914286 0.0046483 3.862548
Columns 576 3 192 2468571 0.000112 3.862548
Error 70 9 7777778
Total 554 15

“Phan tich két qua

0 Cac mdc cua nhan t6 1 cé anh hudng khac nhau
dén két qua (F tn > F It)

0 Cac muc cua nhan t6é 2 c6 anh hudng khac nhau
dén két qua (F tn > F It)
0 CO thé tinh F It bAng ham FINV

0= FINV(0.05,3,9)

0 Cb thé tinh T badng ham TINV

2= TINV(0.05,9)

7/16/16
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b Phan tich phuong sai hai nhan t6 tucng
tac

0 Cong cu hitu ich véi dir liéu da dugc phéan loai
theo khong gian hai chiéu.

0 Vi du: Thi nghiém do chiéu cao cla cay dua, bang
cach dung cac cong thic bén phan khac nhau
(A,B,C) va nhiét do khac nhau (cao,thap) -> 6
cap {phan boén, nhiét d6} ching ta c6 mot s6
guan sat chiéu cao cua cay.

\ N-::"j nr 7 ~ N
BO tri dU lieu
Dit liéu ciia thiét ké thira s6 ngiu nhién hai yéu t6 chinh ¢6 dang:
Cic ticnhin cia Céc tic nhin cia yéu 1o thiv hai (B)
Yéu to thir nhiit
B B
(A ) 1 2 Bb
X1y X2y Xmay
A Xne) X12¢) Xme)
X110) X12(c) Xhe
Xa1() Xa2(1) Xah(1)
A, Xa1(2) Xa2(2) Xah2)
Xal(e) Xa2(c) Xah(e) |

7/16/16
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ZoN
(k1A

~Can kiém dinh

uyét (A) vé anh hwéng giong nhau ciia cic tic 1
1t6 A:

H, o fhar = = eon = Hyg

Hy: Fh#k voi b, k=1, 2,..., t mi iy, # fiy,
1yét (B) vé anh hwémg gidng nhau ciia cac tac nhar
B:

H, : pig; = pizy = .o = g
Hy: Fh#k voi i, k=1, 2,..., t mi piz;, # iz,

nyét (C) khong co tirong tac giita cac tac nhan ci:

H, : Khong co fuong tic giitu cdc kic nhin caa hai yéi
H; : Co swttong tic giftu cdc kic nhin cia hai yéu o

Ch4 - Phén tich phudng sai, so sénh va kiém dinh 23

Vi du ns I0a clia nhan t& phan bén (A) va

mat dob trong (B)

s 15 1/ E
: 15 19 18
B 21 18 17
7 |C thic 2 20 13 21
3 E 19 20
4 23 E 21
10 19 20 23
11 |C thic 3 21 21 21
12 19 22 22
13 22 21 E
12 o0 3 21

7/16/16
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~Vao Data\Data Analysis

| B8 | ¢ | b | E | F | G [PHT] |
Nang xuat béng (ta/ha Data Analysi
Mirc 1 [Mic2  [Mirc3  [hieataad
14 15 19| Analysis Tools
15 17 19] [anova: Single Factor ~
16 19 IFE] B 2nova: Two-Factor With Replication 3
Anova: Two-Factor Without Replication h
21 18 17 Correlation =
20 18 21 Covariance
19 19 20| |Descriptive Statistics B
Exponential Smoothing
23 18 21 F-Test Two-Sample for Yariances
19 20 23] |Fourier Analysis
21 21 21| |Histogram ™|
19 22 22
22 21 18
20 23 21
20 21 24
23 22 23
21 19 21
19 20 25

Mién di liéu
S6 hang trénm&m\ﬁ\input .
\ Input Range: sgngte (%)

Rows per sample:

flpha:

Ly Output options

(%) Qutput Range: $itel %l
() New Workshest ly: l:’

() New Workbook

Chon noi dé€ két qua —

13



~ Ké&t qua

Anova: Two-Factor With Replication

SUMMARY MZe 1 =] M?c 3 Total
 thive 1
Count 1 1 4 12 |
Sum [=1=] 69 73 208
Average 16.5 17.25 18.25 17.33333
“Sariance 0.666667 2.916667 0.916667 4.242424
< thive 2
Count 4 4 El 12 |
Sum 81 75 85 241
Average 20.25 18.75 21.25 20.08333
“fariance 3.583333 0.916667 1.583333 2.810606
C thure 3 |
Count 4 4 12
Sum 52 s7 S 251
Average 20.5 21.75 20.5 20.91667
“fariance 1.666667 0.916667 3 1.901515
 thare 4
Count 1 1 4 12 |
Sum 83 82 o3 258
Average 20.75 20.5 23.25 21.5
“Sariance 2. 916667 1.666667 2.916667 3.727273

“Két qua (tiép)

Total
Count 16 16 16
Sum 312 33 333
Average 195 195625 208125
Yariance 6.8 4.395833 5.095833
ANOVA
Source of Vaniation 58 df s F P-value | Font
Sample 122.4167 3 4080556 14.9898 1.71E-06 2.866266
Columns 17 54167 2 8.770833 3.221939 0.051615 3.259446
Interaction 23.95833 6 3.993056 1466837 021725 2.363751
Within 98 3B 2722222
Total 261.9167 47

7/16/16
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“'Phan tich k&t qua

0 Fy = 14.9898>F, s, =2.86627 — nhan t6 phan bon
anh hudng rd rét téi nang xuét bong.

4 Fg < Fy55 — tang méat do cay khong hy vong tang nang
xuét béng.

0 Fag < Fysag — @nh hwéng déng thoi clia ca hai nhan té
khéng tac dong dang ké t&i ndng xuét bong.

= 2. Kiém dinh su béng nhau cda hai mau

0 Dung dé so sanh hai mau thong qua kiém dinh
gia thuyét:
JH,: 8,%~ 8, (phuong sai cua bién X bang phuong sai
cua bién Y)
0Doi thuyét H, 8,2 # 8,2 véi mirc y nghia o trong
truong hop kiém dinh hai phia. Néu ki€ém dinh mot
phia doi thuyet H, 1a: 6,2~ 5,2

7/16/16
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"Vio Data/Data Analysis

A [ Bl e[ D[ E[F[G[H[I[V[K[L|IN]
[ K dih s béng thau ha phrang sl
2 K O O O I O O -
3y 320030 M 3 38 3 38 3 36 3 36 3
| —
5| Dita Analysis X
B finelyss Tocs
% oy Snge Fectr A @
i v Tho-Factor WithReplcation o ol
g Ao T Factor Wiout Replceion J
m Conelton 3
ﬂ (ovarence
il Destrptive Staisics 1
i Evponentdl Sroothing
E F-Test Two-Sanple for Vrences
= Fuet el
W Hstogran Y
15

" Hop thoai F-Test Two Sample for Variance

Mién vao clia mau 1, ké
ca tén dong dau \

Mién vao clia méau 2, k&___
ca tén dong dau I
/»

Nhan dau dong

M(rc y nghia 0.05 hodc 0.014

Mién dé két qua

Input
Yariable 1 Range:

Yariable 2 Range:

Labels

/ﬁlpha:

QOutput options
(%) Qutput Range:

I
/ () New Worksheet Ply:

() New Workbook

F-Test Two-Sample for Variances

2:8167

d
J

[ ]

Cancel

e

7/16/16
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F-Test Two-Sample for Variances

X 4
Mean 36 3.5
Yariance 0.026667 0.025455
Observations 10 12
df 9 11
F 1.047619
P(F <=f) one-tail 0.462995
F Critical one-tail 2.896223

“ Phan tich két qua

0 Bang két qua gom:
0Trung binh cla hai mau
OPhuang sai cua hai mau
0S6 quan sat nl van2: 10 va 12
OBac tu do: 9 va 11
0G4 tri F (thuc nghiém): 1.047619

0Gia tri P one-tial(P mo6t phia): 0.46299
0Gia tri F Critical one-tial (F ly thuyét mot phia): 2.8962

7/16/16
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““Phan tich két qua

0 VGi F < 1 néu F > F Critical one-tail thi chap nhan
Hy (8,2 = 9,2 ) ngugc lai bac bé Hy, chap nhan H;
512 > 622

0 VG&i F >= 1 néu F < F Critical one-tail thi chap
nhan H, (8,2 =0,2 ) ngudgc lai bac bo H,, chap
nhan H; ,2> d,2

0 F=1.047619 > 1 va F < F Critical one-tail =
2.89622 nén chap nhan H, (8;2=0,%)

3. S0 sanh trung binh

0 Dung so sanh trung binh hai mau théng qua
viéc kiém dinh gia thuyét:
0 Hy: m; = m, (ky vong bién X bang ky vong bién Y)
0Dadi thuyét H1: m, # m, 8 muc y nghia a trong trugng
hgp kiém dinh hai phia. Néu kiém dinh mot phia thi déi
thuyét H, la m; > m,
1 C6 bon dang
1So sanh hai mau ddc 1ap khi biét phuong sai 5,2,5,2.
1So sanh hai mau kiéu cdp doi.
1So sanh hai mau doc 1ap vdi gia thuyét hai phuong sai
bang nhau.
1So sanh hai mau doc 1ap vdi gid thuyét hai phuong sai
khac nhau.

7/16/16
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)
.o

\ $rene
et

"So sdnh cdp doi va doc 1ap

Hai mau doc lap Hai mau cip doi

CIBG tri dif liéu ngau [1S6 quan sat phai
nhién (s6 lan quan sat |bdng nhau

co thé khac nhau) [IMOt ddi tugng, vdi 2
[JHai db6i tugng khac diéu kién moi trudng
nhau, vdi 1 diéu kién khac nhau.

moi trudng

Ch4 - Phén tich phudng sai, so sénh va kiém dinh 37

5/

(£)3.1 So sanh hai m3u doc 1ap khi biét
phuong sai 6,2,0,2

QORit mdu djc lap tie hai téng thé phan
phdi chuan, trong mot sé tinh hudng nao
d6 chung ta c6 thé udc lugng dugc
phuong sai vi du nhu khi diéu tra lai mot
tong thé sau mot thoi gian chua lau, nén
phuong sai chua thay doi, do d6 lay
phuong sai cta 1an lam trude, tir d6 udc
lugng vé phuong sai.

Ch4 - Phén tich phudng sai, so séanh va kiém dinh 38
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Vao Data/Data Analysis

C D E F G H I
| 3.4 3.5 35 3.5 3.7 3.7
2 3.2 3.4 3.4 3.6 36 3.6
Data Analysis
Analysis Tools
Histogram A~

Moving Average N

Random Mumber Generation

Rank and Percentile

Regression

Sampling

t-Test: Paired Two Sample for Means

t-Test: Two-Sample Assuming Equal Variances

t-Test: Two-Sample Assuming Unequal Yariances
st: Two Sample For Means

L

£

Cancel

],

Hién clia sb

z-Test: Two Sample for Means

\Input )
Mién bién 2\‘\fanable_l_Range: $ad1:4K$1 B3 |
$a$2:$M$2

Gia, thiét vé SU ——— Hypothesized Mean Difference:
khac nhau cua hai

trung binh

Mién bién 1

A

Variable 2 Range:

¢

il

/ Variable 1 Yariance (known): 0.027
S n Yariable 2 Yariance (known):
Phuaong sai clia bién 1 /

Phugng sai cua bién 2 7] Labels

Néu cé nhan thi chon
ukput options :
- . © Qutput Range:
Ngi k = i
o 08 k&t qua O
O New Workbaok

Cancel

E IH |

7/16/16
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-Test: Two Sample for Mean
Trung binh z-Test: Two Sample for Means

Phuong sai \ X [}
S6 quan sat \Mean 3 3
\Known Variance 0077 00%
Gia thiét sy khéc nhau Observations 10 12
cua hattrung BINh = Hoyothesized Mean Diference 0
Z thuc nghiém b 1433455
S P(Z<=1) one-tail 0.075864
Pmot phia va hai phia 2 Critical onetail 1 644854
Z Iy thuyét (tSi han) P(Z<=1) two-tall 0151728
mot phia va hai phia 2 Critical two-tail 1 95994

“Phan tich k&t qua

0 Z thuc nghiém cé thé tinh theo cdng thirc:
aZ = (m;-m,)/sqrt(d,2/ n, + 622 /n,)
2 P moét phia:
0= 1 - Normsdist(z)
2 P hai phia
0= (1- Normsdist(z))*2
0 Z ly thuyét mot phia
0= Normsinv(0.95)
0 Z ly thuyét hai phia
d= Normsinv(0.975)

7/16/16
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“Phan tich k&t qua

0 Cac budc phan tich két qua
OTrudce tién so sanh Ztn vai ZIt hai phia

ONEu |Ztn| < ZIt hai phia (& mic y nghia a) thi két luan ky vong cua
hai bién 1a khong khac nhau (chap nhan gia thuyét HO)

[INéu |Ztn| > ZIt hai phia (& mirc ¥ nghia o) thi két luan ky vong cua hai bién 1a
khac nhau (chap nhan gia thuyét H1). Mudn xem trung binh bién nao 16n hon
¢6 thi dung céc cach sau:

DCI: Ztn > 0 thi két luan trung binh bién 1 16n hon va nguoc lai
0IC2: |Ztn| > ZIt mdt phia két luan m1>m2 va nguoc lai

“Phan tich két qua

2 Vidu Z thue nghiém = 1.43355 < Z It hai phia = 1.95996
nén ky vong cua hau bién khéng khac nhau (chap nhan
gia thuyéet HO).

7/16/16
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3.2 S0 sanh hai mau c3p doi

0 Xét mot sb vi du
1So sanh trong lugng gilta cac con duc va con cai cac dan
Ign gidng, 1dy ngau nhién Ign duc va Ign cai tirng cap trong
cac dan vay la doc lap hay cap doi?
QPhan tich mau dat?
0So sanh cac giéng lua?
0 Y&u cau: Hai mAu phai cling s6 quan sat n, cac
cap sO liéu xép thanh cap ding & hai cot canh
nhau.

"Vio Data/Data Analysis

A B c D E F G H |
39.6 32.4 33.1 27 b 32 259 324
39.2 33.1 32.4 25.2 33.1 29.5 24.1 29.2

Data Analysis [ZJ

Analysis Tools “ |
p—

Exponential Smoothing Al -

F-Test Two-Sample for Yariances D Cancel

Fourier Analysis

Histogram

Moving Average

Random Number Generation =
Rank and Percentile

Reqgression —
Sampling

t-Test: Paired Two Sample for Means

|l =
= | ==
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“Hién ra cua sb

Mi&n cla bién 1, k& ca Test: Paired Two Sample for, Means @
hang dau cua mau quan Tnput
sat. Wariable 1 Range: $A$1:4181

_——Vaishle2Range: $Ag2:4142 ‘
Hypathesized Mean Difference: D

Mién cta bién 2

Gia thiét vé hiéu hai

trung binh cla hai téng V] Labels
thé. HO: m1 = m2 thighi /..

0 NEUHO ml = m2+d /e o5 ]
thi ghid Qutput options

(%) Qutput Range: $hge ,
) New Worksheet Ply: l:]

Chon mién dat két qua ) New Workbook

NéEu cb nhan thi chon

~Két qua

t-Test: Paired Twa Sample for Means
X v |Gidi thich
Mean 323 30.725[Trung binh mau
Variance 19.54| 23.45071|Phurong sai mau
Obsenvations 8 8|50 guan sat
Pearson Correlation 0.9518692 Hé 54 tirong quan R
Hypothesized Mean Difference 0 Gia thuyt vé hidu sd trung bin
df i Bac ty do
t Stat 33105533 Gia tri t thure nghiém
P(T<=t) one-tail 0.0064659 Gid tri P mdt phia
t Critical one-tail 1.8945786 Giatntly thuyét khi kigm dinh mét phia
P(T<=t) two-tail 0.0129317 Gid tri P hai phia
t Critical two-tail 2.3646243 Gid it 1 thuyét khi kiém dinh hai phia
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"Phan tich két qua

0 Vi du: Ttn = 3.3 > Tt hai phia -> ky vong cua hai
bién la khac nhau (chap nhan gia thuyét H1)
QCach 1: Ttn >0 vay trung binh m, > m,

QCach 2: Ttn > Tt mét phia nén m, > m,

“Phan tich két qua

0 Cac budc phan tich két qua
OTrudce tién so sanh Ttn véi Tlt hai phia

ONEu |Ttn| < TIt hai phia (8 mirc y nghia a) thi két luan ky vong ciia
hai bién 1a khong khac nhau (chap nhan gia thuyét HO)

LINéu |Ttn| > Tt hai phia (& mirc y nghia «) thi két luan ky vong cua hai bién la
khac nhau (chap nhan gia thuyét H1). Mudn xem trung binh bién nao 16n hon
¢6 thi dung céc cach sau:

CCI: Ttn > 0 thi két luan trung binh bién 1 16n hon va nguoc lai
0IC2: [Ttn| > Tlt mét phia két luan m1>m2 va nguogc lai
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3.3 So sanh hai mau doc 1ap véi gia thuyét hai
phuadng sai bang nhau

0 Hai mau doc lap:
0ONE&u dung lugng mau 16n (>=30) thi ta cé thé tién hanh z-
test nhung thay hai phudng sai tong thé 5,2,3,2 béng
phucong sai mau s,?,s,2
0ONEu dung lugng mau bé (<30) thi ta gap bai toan khoé
(Berens-Fisher)
LONE&u coi hai phuong sai bdng nhau thi dung  t-Test: Two-
Sample Assuming Equal ...
UNEu coi hai phudng sai khdng bang nhau thi dung t-Test: Two-
Sample Assuming UnEqual ...

/3.3 So sanh hai mau doc 1ap véi gia thuyét hai
phuong sai bang nhau

A B C D E F G H |

1 |x 275 27 273 276 278

2y 279 272 265 263 27 274 273 268
3— Data Analysis ’X\
5 | Analysis Tools o ]
B | Histogram A -

Moving Average D Cancel

;— Random Number Generation
ES Rank and Percentile
9| Regression

10 Sampling
1 t-Test: Paired Two Sample for Means =
— t-Test: Two-Sample Assuming Equal Yariances
E t-Test: Two-Sample Assuming Unequal Variances —
13 z-Test: Two Sample For Means ™|

14

7/16/16
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"HOp thoai xu&t hién

-Test: Two-Sample Assuming Equal Variances

Mién bién 1 t
Input
ariable 1 Range:

Mién bién 2 ~— wiugs [
Variable 2 Range: $ag2:4142

Gia thuyét su khac

nhau hg]/i truhg binh\ Hypothesized Mean Difference: D

V] Labels
Né&u c6 nhan thi chon /l

»
QOutput options

Noi dat ket qua (©) Output Range: ws [
() New Worksheet Ply: I:I
() New Workbaok

X]|

~Két qua

t-Test: Two-Sample Assuming Equal Variances

Trung binh g
Phuang sai \ 7

X

Y

Mean

2744

2706

Phucng sai chung

‘ariance

0093 0266714

S6 quan séts"f;

Gia thiét su khac nhau
cua hai trung binh

//

Bactudo =nl +n2-2 —3
t thuc nghiém E

P mot phia va hai phia

t ly thuyét (tdi han) mot

phia va hai phia

Obsenvations 5 8
Pooled Variance 0.202909 |
Hypothesized Mean Difference 0
df ' 1
t Stat 1518701
16 P(T<=t) one-tail 0078522
t Critical one-tail 1.795885
P(T=<=t) two-tail 0157043
t Critical two-tail 2.200985
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“Phan tich ké&t qua

0 Phudng sai chung tinh theo CT:
0=((n;-1)s,2+(n,-1)s,%)/(ny+n5-2)

0 t thuc nghiém
= (my;-my)/sqrt(s?/(1/n+1/n,))

0 C6 thé tim dugc:
0P mot phia = Tdist(z,f,1)
0P hai phia = Tdist(z,f,2)
0T ly thuyét mot phia = TINV(0.1,f)
0T ly thuyét hai phia = TINV(0.05,f)

“Phan tich ké&t qua

0 Cac budc phan tich két qua
OTrudce tién so sanh Ttn véi Tlt hai phia

ONEu |Ttn| < TIt hai phia (8 mirc y nghia a) thi két luan ky vong ciia
hai bién 1a khong khac nhau (chap nhan gia thuyét HO)

LINéu |Ttn| > Tt hai phia (& mirc y nghia «) thi két luan ky vong cua hai bién la
khac nhau (chap nhan gia thuyét H1). Mudn xem trung binh bién nao 16n hon
¢6 thi dung céc cach sau:

CCI: Ttn > 0 thi két luan trung binh bién 1 16n hon va nguoc lai
0IC2: [Ttn| > Tlt mét phia két luan m1>m2 va nguogc lai

7/16/16
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“Phan tich két qua

O Vidu: ttn = 1.5187 < t It hai phia = 2.20099
(&ng véi P mot phia va P hai phia) nén chép
nhan gia thuyét H, 8 mulic y nghia a=0.05

Chuy
0 Trude khi dung md hinh nay can kiém dinh gia
thuyét phu H, : 8,2=3,2, H, : §,2>0,2 cd thé
tinh toan bang phan phdi Fisher:
QB1: Tinh F thuc nghiém bang ty s& gilra hai phuong
sai mau(lay Ién chia cho bé)
1B2: So F thuc nghiém vdéi F ly thuyét 8 mdc y nghia
o @ =FINV(0,f1,f2). Néu F tn < F It thi chdp nhén H,
ngugc lai chap nhan H,
2 Vidutrén: Ftn = 0.26571/ 0.093 = 2.8571
va F It = FINV(0.05,7,4) = 6.09421 nén chap
nhan Ho
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hai phuong sai khong bang nhau

0 Trong trudng hop mau bé va phuong sai

3.4 So sanh hai mau doc 1ap véi gia thuyét

7
khac nhau
A B c D E F G H |
1 |x 275 27 27.3 276 27.8
2 |y 279 27.2 265 26.3 27 27 .4 27.3 26.8
3
g Data Analysis .X\
B | Analysis Tools
7 Fourier Analysis |
-1 Histogram b Cancel
3 Moving Average
Random Number Generation
10 Rank and Percentile
W Regression 3
Sampling =
£ t-Test: Paired Two Sample for Means
13 0-Sample Assuming Equal Variances
14 0-Sample Assuming Unequal Variances
15 ‘

Input
Variable 1 Range: |$A$1:$F$l
Yariable 2 Range: |$A$2:$I$2

Hypothesized Mean Difference: D

Labels

Output options

(®) output Range: |$A$5
O New Warksheet Ply: | |
(O New Workbook
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5 [t-Test: Two-Sample Assuming Unequal Variances |
B

7 X v |
8 |Mean 2744 2705
9 |Variance 0.093 0.265714
10 |Observations 5 8
11 |Hypothesized Mean Difference 0 I
12 |df 11 |
13 |t Stat 1.713325 |
14 |P(T<=t) one-tail 0.057329 l
15 |t Critical one-tail 1.795885 l
1B |P(T<=t) two-tail 0.114657 |
17 |t Critical two-tail 2.200985 I

“Phan tich két qua

0 Cac budc phan tich két qua
OTrudce tién so sanh Ttn véi Tlt hai phia

ONEu |Ttn| < TIt hai phia (8 mirc y nghia a) thi két luan ky vong ciia
hai bién 1a khong khac nhau (chap nhan gia thuyét HO)

LINéu |Ttn| > Tt hai phia (& mirc y nghia «) thi két luan ky vong cua hai bién la
khac nhau (chap nhan gia thuyét H1). Mudn xem trung binh bién nao 16n hon
¢6 thi dung céc cach sau:

CCI: Ttn > 0 thi két luan trung binh bién 1 16n hon va nguoc lai
0IC2: [Ttn| > Tlt mét phia két luan m1>m2 va nguogc lai
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“'Phan tich két qua

0 t thuc nghiém = 1.71 < t ly thuyét hai phia = 2.2
(P mét phia va hai phia déu I6n hon muic y nghia
o = 0.05) nén chdp nhan gia thuyét H,
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