7 CHUONG VI A
KIEM PINH GIA THUYET THONG KE

bay 1a bai todn thong ké rat hay gap trong thuc nghiém. O diy dé cap dén viéc kiém dinh
(so sanh) hai s0 trung binh cua mot dac tinh dinh lugng hay hai x4c suat (hai ty 1¢) ctia mot dac
tinh dinh tinh cua quan the.

6.1. Nhirng khai niém chung va y nghia

Trong nghién ctru thuong phai so sanh cac tham s6 thong k& nhu s6 trung binh, phuong
sai, xdc suat clia mot mau véi mot tiéu chudn cho trudc nao do, hodc 2 mau voi nhau hay
nhiéu miu véi nhau. Thong thuong ciac tham s6 ¢6 su khdc nhau (khdc nhau vé& sd hoc),
nhung ta lai can xem xét sy sai khac niy c6 ro rang hay khong? & muc d6 nao?

Néu ching chi khédc nhau trong pham vi ngau nhién thi sy khac nhau nay dugc coi nhu
khong dang ké (khong c6 y nghia). Néu ching khdc nhau ngoai pham vi ngau nhién thi ket
luan sy khédc nhau ay 1a do tic dong cua nhan t6 thi nghiém (ngoai tic dong cua nhan t6 ngiu
nhién). Py 1a van dé ma cdc nha sinh hoc néng nghiép can quan tim.

Dé kiém dinh nguoi ta ding cic két qua thuc nghiém quan st & mau véi viéc van dung

cong cu toan hoc 1a 1y thuyét x4c suat dé kiém tra nhiing gia thiét da cho. Néu tai liéu thuc
nghiém phit hop voi gia thiét thi gia thiét dwoc chap nhan. Nguoc lai thi gia thiét bi bac bo. Su
phit hop ma ta néi ¢ ddy khong phai 1a tuyét ddi, ma chi 1a néi phit hop theo mét tidu chuan
nao d6 xdc dinh trude du thoa méan nhitng yéu cau cua thuc tién.
Thi dy:Trong ndng hoc ngudi ta thudng so sdanh (hay kiém dinh) su sinh trudng, phat trién,
dién bién sau bénh hai ciy trong cling nhu cdc chi tidu ning suat dugc gieo trong bang nhiing
bién phap k¥ thuat khac nhau dé xem chiing c¢6 anh hudng thuc sy dén céc chi tidu nghién ctru
hay khong ?

Trong chuong nay ching t6i s¢ tap trung dé cap dén mot sb tiéu chuan thong ké dugc
ding dé kiém dinh trong cdc truong hop cu thé.

6.2. Truong hop hai miu doc lap

Mau doc lap hay thi nghiém doc 1ap la nhing khdi niém tuong d6i. Theo nghia rong
nguoi ta goi mau doc lap hay thi nghiém doc 1ap néu mot qué trinh thyc nghiém nao d6 duoc
thiét ké mot cach doc 1ap vo6i nhitng thi nghiém khéc.

6.2.1. Tiéu chuin U ciia phan phdi tiéu chuin

Néu trong truong hop kiéu phan ph01 ly thuyét dic trung cho 2 két qua (2 mau) nghién
ctru chua biét thi yéu cau dung luong mau lay phai duoc coi 1a du 16n (n1 > 30 van, > 30)
Theo luét s6 16n thi trong trudng hop mau 16n, phan phdi xdc suat ciia s6 trung binh mau X

2
N

xap xi luat chuan véi ky vong M X = M va phuong sai DX =
n

n

2

— o
X, ~ N[ﬂz’_zl

n,

Nhu vay X, ~ N(ﬂl,—lj
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Gia thiét H,: U, = i, hay g, — i, =0

Déi thiét H,. U, # [, hay g, — i, #0 (6.1)

o 2 2

X, - X, ~N(M—y2,‘7—1+ﬁ] 6.2)
n.on

Dugc kiém dinh bang ti€u chuan u cua phan phoi ti€u chuan véi muc y nghia o, tinh gid
tri thuc nghiém nhu sau:

‘)ﬂ X2

Uin = 6.3)

i Néu phuong sai cua 2 tong thé khong dugc bié'ta truée va dung lwong mau di 16n thi c6
the¢ thay mot cich gan ding phuong sai tong thé bang phuong sai mau. C6 nghia la

2 2 3 2 2
o, =S va O, =5,

Liic nay tiéu chuén phit hgp nhu sau:

X1 — X2

(6.4)

y nghia « thi gia thiét H,
dugc chap nhan nghia 12 hai trung binh ctia hai mau bang nhau. Nguoc lai néu | u,, | = u, thi
gia thiét bi bac bo nghia 1a hai trung binh ctia hai mau 12 khéc nhau.

Thi du

Do chiéu cao cdy cudi cung cia 2 gidong lia méi cd két qua nhu sau:

Néu nhu | u,,

Gidng I: Po n =42 khém c¢6 chiéu cao trung binh x_1 =952cm

Do léch chuan vé chiéu cao la s; = 3,2 cm.

Gidng II: Do n = 40 khém ¢6 chiéu cao trung binh x_1 =98,5cm

Do 1éch chuén twong Ung s, = 3,4 cm.

Hoi chiéu cao cdy cua hai giéng c6 khdc nhau hay khong véi mic y nghia @ = 0,05

Vi hai dung lugng mau npvam lay tir hai glong lda nghién ctru 1a du 1on, va khong biét

trude duoc hai phuong sai tong thé. Nén ta ¢6 thé ding tiéu chuan u ctia phan phdi chuan dé
kiém dinh.

Gia thiét H: U, = i, hay u, — i, =0
Déi thiét H,. W, # i, hay u, —pu, #0
Dé kiém dinh gia thiét H, ta 4p dung biéu thirc (6.4).
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X1 - Xz\ 95,2 - 98.5|

. s s; \/3,22 3,47
Ly +
n, n, 42 40
Véio=0,05u, =196

0] day | u,

Nén ta bic bo gia thiétt H, va chap nhan ddi thiét H, 1a giéng khéc nhau thi chiéu cao
khac nhau ro rét.

u

6.2.2. Tiéu chuén t ciia phan phdi Student

Tiéu chuan nay duoc dp dyung trong truong hop luat phén ph01 cua hai tong thé ma dai
dién 12 2 miu c6 phan phéi chuan va phuong sai cta hai téng thé dugc coi 1a bang nhau. Néu
thoa man hai diéu kién nay thi c6 thé kiém tra.

Gia thiét Hy: M, =u, hay u, —u, =0
Déi thiét H;. 4, # [, hay g, — p1, # 0 bang tiéu chuan T cua Student nhu sau:
3%

’Tt.n -
(n, —Ds; +(n, —=Ds; i+ 1
n,+n,—2 n, n,

Trong d6: x; va x, la trung binh ciia 2 mau la mau 1 va mau 2.

(6.5)

s va s? 1a phuong sai cia mau 1 va mau 2.
n; va n, 1 dung lugng quan sét ctia 2 mau.
Thuong truong hop nay dugce dp dung khi n; va n, 1a khong du 16n
ni< 30 van, < 30 hodc n;> 30 van, < 30 hodc n, > 30 van; < 30
Néu’|7‘t.n < g mn,-2) i : :
dugc chap nhan, nghia la trung binh cua hai mau bang nhau. Nguogc lai néu nhu

tra bang t v6i n, +n, —2 bac tw do (phu lyc bang 4) thi gia thiét H,

[T, > £ sm, 2y tra bAng v6i bic tw do = ny + n, - 2 thi gia thiét H, bi bac bo. Nghia 1a chap
nhéan d6i thuyét H, trung binh hai miu 1a khic nhau.
Thi du

So sdnh nang suat cta hai giéng ca chua vu xuan he

Gidng sb 6: theo ddi 16 dia diém ning suét trung binh hat 30,6 tin/ha.

Do léch chuan vé nang suit 4,5 tan/ha.

Gidng sb 204 A theo ddi ¢ 19 dia diém, ning sut binh quan dat 27,0 tan/ha. D6 léch
chuan nang suat la 4,0 tan/ha.

Biét rang phan phdi vé ning suat cua ca chua la phan phdi chudn va hai phuong sai 1y
thuyét dugc coi 1a bang nhau.

Hay cho biét 12 trung binh cua hai giéng trén c6 khac nhau hay khong ¢ mirc y nghia @ =
0,05 va 0,01.
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Vi hai tong thé dd ddp tng céc diéu kién néu ra nén c6 thé dp dung tiéu chuan t ciia phan
phoi Student dé kiém dinh gia thict

Gia thiét Hy: U, = i, hay t, — i1, =0
Déi thiét H,. U, # i, hay g, —p, #0
Theo (6.5)

X - x|
T =

" oy —st iy -Ds2 (1 i
n,+n,—2 n, n,

Thay vao dugc
_ 30,6 — 27,0

Ttn
' (16 —1).4,5* + (19 -1).4,0° (1+1j
16 +19 -2 16 19

= 2,064

foosay = 2,04, nhu vay (T

t.n

> 5. 4553) €N gid thiét H, bj bdc bo va chdp nhan Hy véi

cAu tra 101 "hai gidng ca chua néi trén c6 ning suét trung binh khac nhau".
Véi o= 0,01 thi £ g53 = 2,75

Vi 2,064 < 2,75 nén chap nhén gia thiét H, c6 nghia 12 "hai giéng ca chua néi trén c6
nang suat trung binh bang nhau".

Trong mot s6 truong hop khi dp dung tiéu chudn t cua Student dé so sdnh 2 miu doc lap,
diéu kién vé luat phan phdi chuin cua tong thé dwoc thoa mén, nhung 2 phuong sai cua téng
thé khong dugc biét trude.

Khi d6 phai kiém dinh bang tiéu chuén F cia Fisher vé sy bang nhau cua hai phuong sai
(s€ néu & muc 6.5).

Néu hai phuong sai bang nhau thi 4p dung kiém dinh nhu biéu thtic (6.5).

Néu hai phuong sai dugc coi 12 khac nhau thi biéu thirc 4p dung cho tiéu chuin t cua
Student nhu sau:

X1 X2‘

L= 6.6)
S5
nn,

Nhung |7, , | s€ duoc so sanh v6i gid tri t1y thuyét & muc y nghia ¢ tinh nhu sau:

S2 S2
t L+t =2
(a.dfy=n-1) (a,dfy=n,~1)
s nl n2
T =

@ 2 s (6.7)
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Néu nhu

Néu nhu

Thi du
Phén tich ham lugng duong tong s6 (%) ctia hai giéng ca chua vu xuén he.

- Giéqg MV1 phan tich ¢ 6 mau c¢6 ham lugng duong téng sb dat 3,09% va phuong sai
ve duong tong so 1a 0,75 %.

- Gidng méi phan tich ¢ n, = 8 mau c6 gid trj trung binh cta dudng téng sb dat 2,79%.
Phuong sai c6 gia tri 0,10 %.

Hay cho ham luong dudng tong sb ciia hai gidng néu trén c6 khac nhau hay khong ?
Cho hai phuong sai 12 khéng bang nhau véi mirc y nghia o = 0,05.
Do hai phuong sai khéng bang nhau nén dp dung biéu thirc (6.6)

X~ X - . 3,09-2,79|

T,, =—==—== thay sovaotaco T,, =—————=|0,79
st s) 0,73 . 0,16
a2 +
n, n, 6 8

Ap dung biéu thiic (6.7) tinh 4,05 O sQUL

St 53
t(a,dflznl—l) — |t t(a,df2=n2—1) o
# n, n,

t
2 2
“ S5
7.,_7
n,n,

Thay s6 vao

(2, 75 % 0,675j + [2,36 X 0’;0j
: =254

t =
0,05 0,75 0,10
2 2

6 8

Nhu vay,

¢6 ham lugng duong tong s6 nhu nhau"
6.3. Truong hop hai miu theo cip
6.3.1. Khai niém vé miu theo ciip

Thuyec tién ctia nghién ctru nong hoc nodi ri€ng va nghién ctru trong ndng nghiép cling nhu
sinh hoc néi chung, ngoai nhiing mau doc 1ap nhu da néu ¢ trén, nha khoa hoc khi nghién ctru
con giap mot loat cic mau quan sat khong doc 1ap ma lai c6 xép theo cip (doi)

Thi du: khi do chiéu cao cdy ta ding hai loai thuéc do dé do cho ciing mot mau. Hodc
xéc dinh khdi lugng 1000 hat ctia mAu bang hai chiéc can khdc nhau. Hay hai k¥ thuat vién A
va B dém khuan lac cua n hop petri. Nhu vay, cdc mau trén déu duoc thuc hién 2 1an quan sét,
két qua dugc xac dinh theo cap.
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Nhimng két qua nhu vay sé& dugc kiém dinh theo phuong phdp cip. Do vy, ngudi lam
cong tac thong k€ s€ van dung céc tiéu chuén khéc cho phu hop. Dudi day ching tdi trinh bay
tiéu chuan thong thuong nhat qua thi du sau:

6.3.2. Tiéu chuén t ciia Student
Gia thiét Hy: M, =M, hay g, —pu =0
Déi thiét H,. M, # o, hay g, —p, #0

Tinh cac hi€u sai d; = y; - x; (hi€u ctia hai mau) sau d6 tinh d§ 1éch chuan cta hi¢u sai theo
biéu thirc sau:

- d
7, -4 || : (6.8)
d Zd 2 _ (Z dl)
' n
nn—1)
— d,
v6i d = (6.9)
n
2
g=—___n 6.10
‘ (n—1) (©10)
Sai s chuén s = %4_(Po 1ach chudn hiéu sai binh quén)
Jn
|Tm <) chap nhan H,
|Tm > g chap nhan H,
Thi du

Do duong vanh ctia 18 cdy cao su bang hai loai thudc khac nhau két qua dugc ghi lai
trong bang 6.1 sau. Co sy sai khdc 10 rét gitra 2 loai thudc do hay khong ?

Bing 6.1. So sdnh hai mdu theo cdp béng tiéu chudn t

TT X; ctia thude 1 yi ctia thude 2 di=x -y di
1 29,7 29,0 0,7 0,49
2 34,9 34,5 0,4 0,16
3 37,0 37,5 -0,5 0,25
4 28,5 28,0 0.5 0,25
5 26,9 26,5 0,4 0,16
6 27,0 27,1 -0,1 0,01
7 28,7 28,5 0,2 0,04
8 31,2 31,0 0,2 0,04
9 31,5 31,0 0,5 0,25
10 33,7 33,5 0,2 0,04
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11 34,0 33,7 0,3 0,09
12 35,9 36,0 -0,1 0,01
13 41,2 41,5 -0,3 0,09
14 29,5 29,0 0,5 0,25
15 30,7 30,5 0,2 0,04
16 33,5 33,7 -0,2 0,04
17 36,2 36,0 0,2 0,04
18 37,5 37,5 0 0
Téng >d; =3,1 >di =2,25
(3.1)°
da* (Y aif  |PP
5. = X ~(Zdif _ 18 —0,0749
n(n—1) 18(18-1)
Thay s6 vao biéu thirc (6.8)
|  |= 0,01722 _ 230
' 0,0749
Tra bang t cta Student voi @ = 0,05 bac ty do df =17 ta duoc gid tri £ 5,7, = 2,11
Vi |T,,,| >t 90547, N€N hai thudc do khdc nhau thi két qua trung binh khéc nhau r5 rét.

6.4. Kiém dinh tinh ddc 1ap (kiém dinh tinh thuin nhit ciia cic miu vé chit)

Day Ia truong hop dp dung cho s6 liéu nghién ctru mang tinh dinh tinh, hay con goi la

kiém dinh phi tham sb.
6.4.1. So sanh 2 ty 1¢ (hay goi 1a kiém dinh 2 xac suit)

Gia sir ¢6 2 tong thé (2 cong thirc), cong thic I ¢6 N phan tir, trong d6 ¢6 M; phan tir c6

dac tinh A va N, - M phﬁn tor khong c6 dac tinh A.

Cong thtre II c6 N, phén tu, trong dé c6 M, phén tor ¢ dac tinh A va tuong tu N, - M,

phan tir khong c6 dic tinh A.

Tt 2 cong thire it mau ngau nhién voi dung luong n; va ny. Nhu vay, tan suat cia A &

cac mau lan luot la

sau:

m m
fi =— va /> =—=
n n,

Duya vao 2 két qua nay dé kiém dinh gia thiét H, vi noi dung 1a
Ho:pr=p2(p1-p2 =0) (6.11)
O day  p 1a xdc sudt cua cdc cd thé A trong cong thic T
p2 12 xdc sudt cia cdc cd thé A trong cong thic I
Dé c6 thé chip nhan hay bac bo gia thiét H, ta phai xem xét cu thé qua cic truong hop
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6.4.1.1. Trwong hop 2 dung lwong méu déu lon
n; > 100 van,> 100 vaP,xa0va 1

Trudng hop nay dp dung tiéu chuan U ctia ham phan phdi chuan nhu sau:

|u _ |f1_f2| 6.12)
tn| .
fl(l_f1) + fz(l_fz)
n n,
|ut_n <u, chap nhan gia thiét c6 nghia 1a coi hai xdc suat p; va p, nhu nhau.

lu,,| = u, bac bé gid thiét H, nghia la coi p; # p»
Thidu
_ Nghién ctru hién twong séu duc qua voi 2 gidng ca chua dugc trong vu xuan he tai dong
bang song Hong. Gidng ca chua so 6 trong n; = 300 qua c6 36 qua bi sau duc.
Gidng sb 48 trong n, = 240 qua c6 38 qua bi siu duc.
Hoi: ty 18 siu duc qua ciia 2 gidng ca chua c6 khac nhau hay khong? (cho a = 0,05)
Ty 18 bi sdu ¢ gidng s6 61a f, = % = 0,120 hay 12,0%

Ty 18 bi sdu ¢ gidng s6 48 1a f, = % = 0,158 hay 15 .,8%

Thay s6 vao biéu thic (6.12)

,,| = fi— 1 __0120-0158 |
A=A A= 1) \/0,12x0,88+0,158 ’

n, n, 300 240
u0‘05:1,96

Nhu vay |u,,| < 1,96 chip nhan gia thiét H, c¢6 nghia 1a & muc y nghia 0,05 "ty 1€ sdu
duc qua cua 2 giong ca chua nhu nhau".
6.4.1.2. Trwong hop n; hodc ny < 100 hodc cd nyva n; nho hon 100)

Trudng hop ndy ta phai sir dung ham phan phéi % (khi binh phuong) dé kiém dinh. C6
thé tinh duoc sz bﬁng mot biéu thire sau:

2
2x2

(mi' _Mi')_o’s
an = d MJ (6.13)

i=1 ij
Jj=1

O day m;; 1a tan s& thuc nghiém cua dic tinh j trong cong thic thir i
Mij 1a tin s6 1y thuyét cia dic tinh j & cong thic thir i
0,5 12 hé s6 hiéu chinh YATES.
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Néu 2., < ¥(agid tri * & mic nghia @ va bic tw do df = 1 thi chap nhén gia thiét H,
p1 = p2 (2 ty 1¢ dem kiém dinh la nhu nhau).

Nguoc lai néu 7, = g, bédc bo gid thiét H, va coi hai ty 1¢ dem kiém dinh la khéc
nhau.

Thi du

Khéo sét hai phuong phap trir bénh swong mai cho ca chua c6 két qua nhu sau:

Phuong phdp I: Phun cho n; = 70 cdy ¢6 52 cay khong c6 bénh.

Phuong phdp II: Phun cho n, = 50 cay c¢6 30 cay khong c6 bénh.

Vay phuong phdp trr swong mai cho ca chua khic nhau thi hiéu luc ¢6 khiac nhau hay
khong?

Céc tan sb 1y thuyét tinh nhu sau

Néu gia thiét Hy: p1 = p2 1a dung trong téng s6 70 + 50 = 120 ciy c6 52 + 30 = 82 ciy
khong bi bénh, vay c6 the coi so cay khdng bi bénh ctia phuong phép I 1a

82 70=4783~ 48cay
120

S cay van bi suong mai ciia phuong phap I1a 70 - 48 cdy = 22 ciy.
Phuong phap II ¢6 s6 cay khong bénh 12

£><50 =34,16 = 34 cay
120

S6 cdy van bi suong mai ctia phuong phap II 1a 50 - 34 ciy = 16 ciy.
Nhu vy, thay vao cong thirc (6.13) dé tinh 7. nhusau:
_|(52-48)-0.5’ L 18-22)- 0,35’ ,[B0-34)- 0,3 , [20-16)- 0,03”
o 48 22 34 16
Tra bang g véi @=0,05 va df =1 dugc ;((20!05;1) =384 (Bang 3 phu luc)

2

=194

Nhu vay, ;(}z,.n < X005y DEN chap nhan gia thiét H, 1a hai phuong phap trir bénh suong
mai khdc nhau thi két qua nhu nhau & mic @ = 0,05.
6.4.1.3. Trwomg hop hai suw kién hiém (hay xdc sudt bé)

Trudng hop nay bién ddi dé dwa vé bién c6 phan phéi chuin

Cong thirc bién d6i nhu sau:
n .
=2——arcsin
¢ 180 \/7
0] day m =3,1416; f la tAn suit cia miu
C6 bang tinh san ddi voi f = 0,00001 dén 0,0099

(Bang 9 phu luc)
Sau khi da bién doi ta 4p dung cong thirc sau
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O —Q,
1 1
7+7
n, n,

(6.14)

m

lu, | duoc so sanh voi ug néul u,, | < u, chip nhan gia thiét H, (hai ty 1¢ so sdnh 1a nhu
nhau)
Nguoc lai néul u,, | > u, bic bo H, (hai ty 18 d6 1a khac nhau).

Thi du: C6 2 liéu luong xu ly gay dot bién kiéu hinh ¢ dau tuong bang phwong phép vat

ly. Lidu lugng I xir Iy 5000 hat thiy c¢6 6 cdy di hinh. Liéu lugng IT xir Iy 10.000 hat thay c¢6 9
cay di hinh.

Hay cho biét liéu luong xir 1y khéc nhau c¢6 dan téi phan ing giy dot bién kiéu hinh khéc
nhau hay khong véi muc y nghia ¢ = 0,05.

n; = 5000 va nhu vay xdc suat ctia dot bién la

6
=——=0,0012
Y 5000
n, = 10.000 xdc sudt gay dot bién la
9
= =0.0009
fa 10.000

Tuong tu c6 cdc gid tri tra bang (9) phan phu lyc Ia:
¢, =0,0693 va ¢, =0,0600

Ap dung biéu thiic (6.14)

K,  0,0693-0,0600

=0,537

U, =

rrogpr
n, n, 5000 10000
uyos =1,96

.

Chap nhan gia thiét H, "hai lidu luong xir Iy khdc nhau thi hiéu qua giy dot bién kiéu
hinh nhu nhau"

6.4.2. Kiém tra tinh thuin nhit ciia nhiéu mau vé chat (kiém dinh nhiéu x4c suit)
Truong hop co k cong thire va cac két qua quan sit & mau dugc chia thanh r cip (chat

lugng) khic nhau thi gia thiét H, dugc dua ra la:

H,: cdc mau vé chat 1a thuan nhét va tiéu chuan kiém dinh phit hop 14 y? , trong d6 gid tri 0

(khi binh phuong thuc nghiém) tinh nhu sau:

) Kxr 2
Xm=N izj:thn- -1 (6.15)

Trong do:

k: 1a s6 cong thic
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r: 12 s6 cAp chat lugng

m;: la tan sb quan st thuc nghiém ¢ cong thuc thur i va dic trung dinh tinh (tinh chét)
thtr j.

1;: téng tan sd quan sét ctia cc cong thirc ddi voi cap j

n;: dung lugng mau ciia cong thirc thir i

N 1a téng s6 cdc quan sdt; N=n; + no+... 4+ =t; + th + ...+ &

Néu x7,< Xl voibactuwdo df = (k- 1) (r- 1) thi chép nhan gia thiét H, c6 nghia la
céc cong thirc khic nhau (cdc mau) dong nhét vé chat. Con néu 7, > ;{(Zm 4 thibdc bo gia

thiétt Ho. Nhu vy phai chép nhn cdc cong thirc khédc nhau thi chat lugng khac nhau (khong
thuan nhat).

S liéu téng quét dugc trinh bay trong bang sau (bang 6.2)

Bing 6.2. Sip xép cdc 56 ligu thuc nghiém (tan sé m;j)

Ong thurc )

L I 11 i K T,
Cap
1 my my m my | T
2 mi» my» m;» my > T>
] m my m; j My j T;
r mi my my my ¢ Tr
n; ng np n; Ny N

Thi du

C6 3 mat do trong ca phé voi I, 11, TIT v6i cung bién phdp k¥ thuat, cung :[uéi cdy. Theo
theo doi muc do bénh gi sat hai ca phé theo 3 cap (nhe, trung binh va nang). Két qua quan st
nhu sau:

Bing 6.3.Cdc tin s6 thuc nghi¢m

Mat do 2 £
. I II III Tong s6
Chat lugng
Nhe 80 65 60 205
Trung binh 60 75 130 265
Ning 70 80 70 220
Téng sb 210 220 260 690
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Ho6i mat do khac nhau thi mic d6 nhidm bénh gi sat ¢6 khdc nhau hay khong ¢ mirc y
nghia & = 0,05.
Gia thiét H, : mat do trong ca phé khac nhau nhung mirc d¢ nhiém gi sat 1a nhu nhau

Dé chép nhan gia thiét H, hodc bac bo H, ta dp dung biéu thirc (6.15) qua tiéu chuan >

33 >
2
=N -1
Z ; xn
thay sd vao ta c6:
807 65 60° 60° 75
+ + + + +
272 =690 205%x210 205x220 205x260 265x210 265x220 | 1=2.8708
130 70 807 70°

+ + +
265x210 220x210 220x220 220x260

Tra bang 3 phﬁn phu luc ;(3}05 voi df = (3- 1) (3-1) bac ty do (df = 4) duogc gia tri
Z(20,05;4) =9,488

2,7807 < 9,488 chdp nhén gia thiét H, "mat do trong ca phé khic nhau nhung mirc do
nhiém bénh gi sat nhu nhau".
Tru(‘gng hop néu c6 k cong thirc (k mau) nhung sb capr=2 (sb dic trung dinh tinh la 2)
A va A s0 liéu ghi nhu bang (6.4)
k aZ T2
- = (6.16)

Ta be{,l n,

2
Thi: X =

%2, duogc so sanh voi y?mic y nghia @ va bac ty do df = (k -1) tuong tng. Néu y? <
Z(za,k—l) chap nhan gia thiét H, c6 nghia 12 hai dic trung dinh tinh cta cdc cong thic 1a nhu
nhau. Nguoc lai y;?, > Z(Za,k—l) béc bo gia thiét H, nghia 1a "cdc dic trung dinh tinh cta cic
ciy trong nghién ctru 1a khdc nhau" & mirc ¥ nghia.

Thi dy: Trong nha mdy ché bién thuc phém, ngudi ta di tién hanh diéu tra chit lugng
san pham dugc sdn xuat ra tir cidc diy chuyén khac nhau (1, 2, 3, 4) cua cung mot doanh
nghiép chit lvong duge phan 1am 2 loai 1a thanh phim (A) va phé phdm (B = A) . Két qua cu
thé nhu sau:

Bing 6.4. Cdc tan soé thuc nghiém

Day chuyén
Chi tiéu S ! 2 3 4 Ti
A 75 82 65 82 304
B 15 12 10 9 46
n; 90 94 75 91 350
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Gia thiét H, dat ra 1a: chat luong san phdm cua cdc ddy chuyén san xuat c¢6 thun nhat
khong.

Gia thiét H, nay dugc kiém tra bﬁng tiéu chuin x° nhu biéu thirc (6.16)

PR

" TaxTh|“5n, N

Thay s6 vao:

2 350° 75 82% 65 827 ) 3047

Anm = + + + -
304x46(\ 90 94 75 91 350

} =1,804

;((ZH i) o0 muc y nghia & = 0,05 bac tw do df =4-1=31a7,815.

;(,n < ;{(0 053y (1.804 <7 ,815) nén ta chap nhén gia thiét H, nghia la "céc day chuyén san
xudt khdc nhau cta doanh nghiép c6 chat lugng san phdm dwoc san xuit ra 12 nhu nhau" &
muc 5% (hay o = 0,05).

6.5. Kiém tra gia thiét vé hai phwong sai

Hay con goi la so sdanh 2 phuong sai

Phuong sai la mot trong hai déc trung chinh cua téng thé. Phuong sai dai dién cho murc
dd phén tan cua cdc gid tri ngau nhién cua téng thé nd bi€u trung mot déc diém can ban cua
cac hién tugng bien thién ngi tai trén mot ban chat dong nhat. C6 nhiéu truong hop gap hai
dam dong cé trung binh nhu nhau, nhung phuong sai ctua ching lai khiac nhau nén hai ddm
ddng do6 cling khéac nhau (hinh 6.1).

u=MX

Vi vay, mudn xem xét 2 phuong sai can phai kiém dinh dé c6 thé dua ra duoc nhan dinh

hai phuong sai 4y c6 ddng nhat (nhu nhau) hay khong?

Thi du: C6 hai tong thé thuc nghiém (hai cong thirc) 1a cong thirc I gdm c6 n; cd thé ¢
phuong sai mau s?, cong thirc II ¢6 n, cé thé véi phuong sai maus? . Van dé can dat ra 1a sy
chénh 1¢éch hay khdc nhau gitra hai phuong sai s 1 va s,° 1a do mot nguyén nhan nao day hay
chi la sy khac nhau ngau nhién (do rit miu ngau nhién, con 2 phuong sai 1y thuyét bang
nhau). Dé giai quyét vin dé nay phai kiém dinh gia thiét.

2 1
Hy o} = o hay Z—g= Z—g=1 6.17)
2 1

Déi thiét H;. 0'12 * 0'22 béng kiém dinh F (Fisher - Snedecoor).

Phuong sai s* 12 mot dai lwong ngiu nhién c6 phan phéi ¥* vé6i n - 1 bac ty do. Nhu

vay, ta s€ c¢6 2 dai lugng sf va s22 v6i 2 dai luong > nhu sau:
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bai lugng ;(12 voi bac tydo df; =n; -1
bai lugng ;(22 voi bac tu do df, =ny - 1

Gia sir 2 phuong sai ly thuyét bang nhau ol =o0;. Thiét 1ap ty s6 gitta 2 phuong sai

2 2 2
miula F,, =L Ty s6 nay cing chinh 1a ty 5§ 2 =% _ 22 ¥ 6.18)
85 X xdfy, o xdf

Ty sb giita 2 phucmig sai la dai lu(yng‘ ngau nhién thu@p theo ludt phan phdi Fisher (F). Nhu
v@y dya vao bang tinh san F (bang 5) phan phy lyc ¢6 thé tim duoc ngudng so sdnh F,. ddfy)
ung véi muc y nghia @ va 2 bac tu do df,va df, .

df, 1a bac tu do cua phuong sai tur sO (cot trong bang F)

df, 1a bac ty do cuia phuong sai mau s6 (hang trong bang F)

Néu F,, <F,thi hai phuong sai bang nhau hay su khic nhau giira hai phuong sai la
ngau nhién. Néu F,, > F, thi hai phuong sai khac nhau (khong bang nhau).

(Can luu y khi tinh F,  thi chon phuong sai tir s6 ¢6 gid tri s6 hoc 16n hon phuong sai
mau sd).

Thi dy: Dé tim hiéu su khdc nhau gilta nang suét mu cao su (nang suét cd thé: kg/cay)
cua hai diéu ki¢n dia hinh trong khac nhau Ia dat bang va dat doc 5%, nguoi ta tién hanh khao
st trén dat bang n; = 29 ciy, c6 st = 0,35 (kg/cay); trén dat déc ny = 21 cdy ¢6 53 = 0,65
(kg/cdy). Hai diéu kién trdng cao su khdc nhau thi phuong sai ctia ning suit cd thé c6 bang
nhau v6i mtc ¥y nghia ¢ = 0,05.

Xuat phit tir gia thiét H, 12 hai phuong sai bang nhau, nhu vay 4p dung biéu thiic (6.18)
cuthéla gid tri F,,

F, =29 _1gs57
- 035

Vi bac tu do df;, =ny -1 =20 (cot 20) va bac tu do df, = 28 (hang 28) ta tim dugc gid
tri Fig 50005 = 1.96. Nhu vy F,, < Fig 4500 chiing ta chép nhén gia thiét H, nghia la trong

cao su trén dat bang va dat déc 5% thi phuong sai ctia ning sudt cd thé (lugng mi cao su cao)
la bang nhau.
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__CHUONGVI \
PHUONG PHAP SAIi XER CONG THU(; THI NGHIEM VA
PHAN TICH KET QUA.

Muc dich cia chwong nay la

Gitip cho sinh vién nim viing phuong phép thiét ké mot thi nghiém nghién ciru co
ban, phuong phap bé tri thi nghiém theo céc kiéu khdc nhau, biét cich phan tich phuong sai
(ANOVA) két qua cua thi nghiém. Tir cdc kién thirc 1y thuyét biét van dung vao thuc tién viéc
b tri thi nghiém trong phong cling nhu trén ddng ruong, biét cich phan tich két qua thi
nghiém sau khi két thic va cich cong bd két qua nghién ctru trén tap chi khoa hoc hoic trong
cac bao cao khoa hoc.

Noi dung cia chuong:
1. Giéi thiéu céc kiéu thiét k&, sap xép thi nghiém
- Nhém thi nghiém mot nhan t6:
i. Thiét ké kiéu hoan toan ngau nhién (CRD)
ii. Thiét ké kiéu khdi ngiu nhién ddy du (RCB)
iii. Thiét ké kiéu 6 vudng la tinh (LS)
- Nhém thi nghiém hai nhén t6:
i. Kiéu t6 hop cdc mirc cua hai nhan 6 c6 kiéu thiét ké hoan toan ngau
nhién (CRD) va khdi ngau nhién day du (RCB)
ii. Kiéu Chia 6 (Split-Plot)
2. Phuong phap phén tich phuong sai (ANOVA) twong tmg véi céc kiéu thiét ké
3. Cach so sanh cdc trung binh cua céc cong thirc va cong b6 két qua phan tich, so sanh
trén cac bdo cdo khoa hoc, luan van tot nghiép hodc tap chi khoa hoc.
7.1. Céc thi nghiém mot nhén t6.
7.1.1. Khai niém:
Thi nghiém mot nhan t6 1a nhing thi nghiém chi ¢6 mot nhan t6 thay doi trong ldc tat
ca cac nhan t6 khic duoc giir nguyén. Nhu vay, trong thi nghiém nay cdc cong thirc s¢ chira

cac muc do khac nhau cua nhan t6 d6, tat ca cic nhan td khac duoc 4p dung chung nhu nhau
(6 ciing 1 mirc bit budc) cho tit ca cdc cong thirc.

Vi du céc thi nghiém thu nghiém gidng ciy trong 1a thi nghiém mot nhén t6, & day
gidng 1a nhan t6 thay doi véi cac mirc khic nhau (cic giéng khic nhau), c6 nghia la ¢ cdc
cong thirc khac nhau, trén cdc manh thi nghiém khac nhau, con céc nhan t6 khic nhu quan 1y,
phan bon, phong trir sdu, bénh... phai dugc dp dung nhu nhau cho céc manh thi nghiém . Hay
mét vi du khdc: nghi€n ctru lugng phan dam anh hudng ti cay trong thi mot s6 luong dam
thay d6i qua cdc cong thirc cho cdc manh thi nghiém, con lai tat ca cac nhan t6 khic duoc giir
¢0 dinh & mac nhu nhau.

Hodc mot thi nghiém so sdanh mat dg cay tréng chang han thi mat d6 thay ddi qua céc
cong thirc, con cdc yéu td khic dwoc giit ¢d dinh & mirc d6 nhu nhau cho cdc manh thi
nghiém.

Dbi v6i thi nghiém mot nhén td, ¢6 thé thiét ké hoan toan ngiu nhién (CRD), thuong
dung khi c¢6 it cong thirc va khi ¢6 nhi€u don vi thi nghiém dong nhat. Kiéu thiet ké thir hai la
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khdi ngdu nhién bao gdm khdi ngiu nhién day dis (RCBD) va kiéu khdi khong day di (RIBD)
s€ dugc gidi thiéu ¢ phan sau, ki€u thiét ké thir ba 1a 6 vudng la tinh (LS) s€ dugc gidi thiéu ¢
phan sau.
7.1.2. Cac phuong phap sip xép va phan tich két qua.
7.1.2.1. Thi nghiém thiét ké kiéu hoan toan ngéu nhién (CRD)
Khdi ni¢m
Mot thi nghiém dugc thiét ké kiéu hoan toan ngau nhién khi cdc cong thie duge chi dinh
mot cach hoan toan ngau nhién vao cac 6 thi nghiém sao cho moi manh (0) thi nghiém deu c6
co hoi nhu nhau dé nhan duoc bat ky mot cong thirc nao. Theo kiéu sap xép nay, bat ky su khéc
nhau nao (ngoai nhén t6 thi nghiém) gitra cdc 6 thi nghiém déu duoc coi 1a sai s thi nghiém.
Kiéu sap xép nay chi phit hop khi céc don vi (6, manh) thi nghiém hoan toan dong nhét (thuong
la thi nghiém trong phong), con thi nghiém ngoai dong, thuong c6 sy bién dong 16n giita cic
don vi thi nghlem nén khong hay dp dung kiéu sip xép nay.
Qud trinh sdp xép
Dé minh hoa qui trinh sip xép va tién t6i vé so do ciia viée sap xép, ta dung mot vi du:
thi nghiém c6 4 cong thuc A, B, C, D moi cong thitc dugc nhac lai 5 1an, viéc sap x&p tien
hanh theo cac trinh tu sau:
+ Budc 1. Xéc dinh tong s6 6 thi nghiém can c6 N.
N=r*t
Trong d6: N: tong sd 6 thi nghiém
t: s6 cong thirc cho mdi 1an nhic lai
r: 56 1an nhic lai cia mdi cong thirc
ovidunaytacéd: N=r*t=5%4=200 nhu trong hinh 7.1

1 2 3 4
5 6 7 8
9 10 11 12
13 14 15 16
17 18 19 20

Hinh 7.1. So 46 méu cho thi nghi¢m thiét ké kiéu hoan toan ngiu nhién
6 4 cong va thirc va 5 1an nhic lai
An dinh céc cong thic vao céc 6 thi nghiém bang mot trong cc cdch ngiu nhién sau:
Cich 1: Ly bang s6 ngau nhién (bang 1 phu luc)

a. Tir diém xuét phét bét ky trong bang, doc thang xudng dudi lay 20 s6 ngau
nhién lién tyc ¢6 3 chir 6. (Ta lay 3 chit s6 de cho khong ¢6 s0 nao tring véi sd
tht tu tr 1 dén 20 12 céc sg co~1 va 2 chit sb da dugc an dinh cho cag 0 & budc
2). Trong vi du nay, 20 s0 ngau nhién c6 3 chit s6 cung thu tu xuat hién cua
ching duoc ghi lai nhu bang sau:
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Tht tu xuét hién Sé ngﬁu nhién Tht tu xuét hién Sb ng'flu nhién
1 937 11 918
2 149 12 772
3 908 13 243
4 361 14 494
5 953 15 704
6 749 16 549
7 180 17 957
8 951 18 157
9 018 19 571
10 427 20 226

b. Xép thir tu theo hang tang d,éin hodc giam glﬁn 20 s6 ngau nhién & bude 2. Trong vi du nay
xEp hang thtr tu tir nho nhat (s6 1) dén 16n nhat (s6 20) nhu sau:

Thu ty xuat S6 ngau « Thu tu xuat S6 ngau £
hién ohién Xép hang hién ohién Xep hang
1 937 17 11 918 16
2 149 2 12 772 14
3 908 15 13 243 6
4 361 7 14 494 9
5 953 19 15 704 12
6 749 13 16 549 10
7 130 4 17 957 20
8 951 18 18 157 3
9 018 1 19 571 11
10 427 8 20 226 5

c. Chia N so xép hang & buéc 3 thanh t nhém, mdi nhém chira r s6 thir ty ma cdc s6 ngau
nhién xuat hién. Trong vi du nay, 20 so xép hang dugc chia thanh 4 nhém, mo6i nhém
chtra 5 s6 nhu sau:

Nhém Thir ty xép hang
1 17 2 15 7 19
2 13 4 18 1 8
3 16 14 6 9 12
4 10 20 3 11 5

d. Cho mdi nhém mang tén mot cong thirc, nhém 1 mang tén cong thitcc A, nhém 2 mang tén
cong thirc B, nhém 3 mang tén cong thiec C va nhém 4 mang tén cong thuc D. Thtr tw xép
hang dugc coi nhu thtr tu cua cdc 6 trong so do hinh 7.1. Nhu vay, két qua 1a cong thiic A
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nam & cic vi tri 6 s6 17, 2, 15, 7 va 19. Cong thirc B ndm & cic vi tri 6 s6 13, 4, 18, 1, va 8.
Cu tiép tuc nhu vay dé chi dinh vi tri cua céac cdng thtic con lai.

Cich 2. Lay mot cd bai

a. Rut ra N con bai, mdi 1an rit mot con sau d6 tron lai ¢d bai va rit con khdc (khdng bd con
da rit vao). Phuong phdp nay dp dung khi N < 52. Trong vi du nay 20 con dugc rit ra cung
thtr tu cta ching nhu sau.

Thotexuat | 1 | 2 | 3 | 4 | 5 | 6 | 7| 8 | 9|10
hién

Tén cac con J 3 A R Q 5 6 9 9 8
bai v . . v ) v & ) v )

Thir ty xuat | 11 12 13 14 15 16 17 18 19 20
hién

Tén cac con A 4 3 2 7 10 A 4 6 10
bai

b. Xép hang 20 con bai riit ra tir budc 1 theo thir ty s6 tir 2 dén At, néu ciing s6 thi theo
thar ty ctia chat bai..

Trong vi dy nay, 20 con dugc xép hang tuong (mg véi thir ty xuat hién nhu sau:

Thir ty xuat hién va xép hang

1 2 3 4 5 6 7 8 9 |10
141 7 9 |15 ] 5 112 |19 13| 18

Thir tu xuat hién va xép hang

11213 |14 15|16 | 17 | 18 | 19 | 20
16| 8 | 10| 1 3120 6 | 17|12 4

c. Chia cic s6 xép hang thanh 4 nhém, gén cong thiic va xép céic cong thuc vao cic 6
theo nhu cach 1.

Trong vi du nay dugc két qua thhu duoc nhu sau:

Cong thtc An dinh vio cic 6 s6
A 14 7 9 15 5
B 11 2 19 13 18
C 16 8 10 1 3
D 20 6 17 12

C4ch 3. Rut tham.
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a. Chuan bi N mau gidy, chia mau gidy thanh t nhém, cdc mau gidy trong m01 nhém c6 cung
ky hiéu cua mot cong thirc. Trong vi du nay s€ c6 5 mau mang chit A, 5 mau chit B, ... Tron
1an 20 mau gidy trong mot hdp (cac mau giay duoc gap kin).

b. Rit moi 1an mot mau giay, dat vao cac 0 theo trat tu tor dau dén cudi. Mé manh giay ra, ta
c6 cong thue dugce chi dinh vao céc 6 nhu sau:

Tht tu xuét hién (6) cong thtc theo céc s6 nhu sau:

1 2 3 4 5 6 7 8 9 10
b B |[A |B |([C |A |[D |C |B |D
11 (12 |13 |14 (15 |16 |17 |18 |19 |20
b |A |A |B |[B |C |D [C |C |A

Trong vi dy nay nhu cong thiic A ndm & céc 6 3, 6, 12, 13, va 20.

Phan tich phwong sai

C6 2 ngudn bién dong trong N quan sét thu dugce tir thi nghiém sip xép kiéu CRD. Mot ngudn
1a bién dong do cong thuc, nguodn thir 2 1a sai s6 thi nghiém (do cic yéu t6 ngau nhién tac
dong). DG 16n cua 2 nguon bien dong nay duoc so sanh dé biét liéu su khic nhau cua céc quan
sat tur cdc cong thuc c6 thuc sy hay chi 1a su khiac nhau ngau nhién. Sy khac nhau cua cic
cong thuc la thyc su néu bién dong cua cic cong thic du 16n hon bién dong cua sai so thi
nghiém.

Sép xép thi nghiém kiéu nay ¢ thuan loi 1a don gian cho qua trinh phan tich phuong sai, dic
biét 1a khi s6 lan nhac lai ctia cac cong thure khong bang nhau.

1) S6 lan nhdc lai bang nhau.

Cdc budc phan tich phuong sai cho thi nghiém sap xép kiéu CRD khi s6 1an nhic lai bang
nhau duge minh hoa bang thi nghiém dung thudc hod hoc trir rdy néu va sau duc than lda, véi
4 lan nhac lai va 7 cong thirc (6 loai thuoc mai va 1 doi chiing), so li€u dugc ghi trong bang

7.1. Bang 7.1. Nang xuit lud & cdc cong thic va cdc 1an nhic lai khdc nhau.
Ning xuat hat ( kg/ ha) Trung
Tht tu Téng cong b}nh
cong thirc 1 ) 3 4 thire(T; ) cong
thire( x; )
T, 2.537 2.069 2.104 1.797 8.507 2.127
T, 3.366 2.591 2.211 2.544 10.712 2.678
T3 2.536 2.459 2.827 2.385 10.207 2.552
T4 2.387 2.453 1.556 2.116 8.512 2.128
Ts 1.997 1.679 1.649 1.859 7.184 1.796
T 1.796 1.704 1.904 1.320 6.724 1.681
T, 1.401 1.516 1.270 1.077 5.264 1.316
Tong toan bd (G) 57.110
Trung binh toan bd 2.040
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Ghi cha: T;: Dol- Mix (1kg ) Ts:Dimecron- Boom

T,: Dol- Mix (2kg) Te. Dimecron- knap
Ts: DDT+y - BHC T,: Dbi chimg
T4. Azodrin r: S nhéc lai=4

t: s6 cong thie= 7

Cac budc tinh toan nhu sau:

Budc 1. Tinh cic tong T; cta cac cong thic; tong toan bd G va cic x; (trung binh cua céac

cong thiic) nhu trong bang 7.1.

Budc 2. Pua ra mdt bang phan tich phuong sai nhu sau:

5 Téng binh | Binh phuong Fbang
A A 4 Béc ty do .
Nguon bién dong (D phuong Trung binh Fu
(SS) (MS) e | 1%

Cong thuce (T)
Sai s6 (E)
Toan bd (To)

Budc 3. Tinh cac bac tu do (df).
- Bactudoctatoanbd dfTo=N-1=r*t-1=4*7-1=27
- BactudocuacongthucdfT=t-1=7-1=6

- Bac tu do cta sai sO dfE =t (r- 1 ) = 7( 4- 1) = 21 hodc bang béc tu do toan bd

- bac tu do cong thuc =27- 6 =21
Budc 4. x;; 12 56 liéu cua cong thic i, 1an 13p j
T;: tong cdc xij ctia cong thirc thir i
N 1a tong s6 manh thi nghiém: N =t *r =7 * 4 = 28
Tinh s6 diéu chinh (CF) va cdc loai tong binh phuong (SS) nhu sau:

G 2

SSTo =Y x> = CF = (2537 +2069° +...+1270% )~ 116484004 = 7577412
i=1
t 2 2 2 2
ST =3I g - 8507 +10712" 4.+ 5264
prll 3 4
SSE = SSTo - SST = 1990238

Budc 5. Tinh cédc binh phuong trung binh ( MS) cho mdi ngudn bién dong.

—116484004 = 5587174

MST = S5 =931196
MSE = SSE =94773
t(r=1
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