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LOI NOI PAU

héng ké todn hoc ra doi rdt sém va cé mdt 6 hdu hét

cdc linh vuc hoat dong ctia con nguoi, tw khoa hoc tu
nhién, kinh té hoc dén khoa hoc xd hoi va nhén vdn. A. Ketle
(1796 — 1874), F. Galton (1822 — 1911), K. Pearson (1857 — 1936),
W. S. Gosset (Student, 1876 — 1937), R. A. Fisher (1890 — 1962),
M. Mitrel (1874 — 1948) la nhitng nguoi ddt nén méng cho théng
keé sinh hoc hién dai.

Trong qud trinh phdt trién, thong ké sinh hoc khéong dung
lai 6 viec mé td, suy dodn ma da tré thanh mén “khoa hoc vé cdc
tieu chudn cia viéc tinh todn”. Trong su l6n manh cia théng ké
sinh hoc c6 su déng gép ddng k€ ctia cdc nha khoa hoc thuc
nghiém.

Ndam 1973, khi dé cdp dén cong tdc cdi cdch gido duc,
UNESCO da khdng dinh ring Xdc sudt — Thong ké la mot trong 9
vdn dé chi chét dé xdy dung nén hoc vén hién dai.

DE giup cho cdc sinh vién, hoc vién cao hoc va nhitng nghién
ciu vién am hiéu co sé todn hoc cia cdc phép xit ly sé lieu trong
nghién ciu khoa hoc noéng nghiép, cuén sdch nay dugc bién soan.
Noéi dung ciia sdch gom hai phén:

- Phén ddu la cdc phuong phdp ldy mdu, diéu tra thu thdp
va xit ly sé lieu, ti thong ké mé td, uéc luong cdc tham s6 théng
ké dén viéc so sdnh va phan tich moéi quan hé giita cdc tham so.

- Phén hai la cdc kiéu b6 tri thi nghiém, cdc phuong phdp
xit 1y s6 liu va cdch trinh bay bdo cdo khoa hoc.

Dé giup ban doc khong chuyén nganh théng ké cé thé dé
ndm bdt duoc cdc néi dung, trong phdn ddu tdc gid da trinh bay
dudi dang ting dung, han ché& viéc lam dung cdc thudt ngit théng
ké. Tuy nhién cdc noi dung vén ddm bdo tinh khoa hoc, tinh
logic va tinh thuc tién. O phén hai tdc gid da c6 gdng dé lam ré
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co s6 1y ludn cia cdc kiéu bo tri thi nghiém, phuong phdp phén
tich s6 lieu giip cho nguoi doc cé thé ndm bdt duoc va ung dung
dé b tri va xu ly s6 lieu cdc thi nghiém trong chdu, trong phong
va thi nghiém dong rudng.

Mdc du ngay cang cé nhiéu phdn mém tinh todn ra doi
lam cho viéc xi ly cdc sé liéu tién hanh nhanh chéng, nhung
nhiing hiéu biét vé co sé cia cdc phép tinh todn la rdt quan
trong, né gitp cho viéc kiém tra cdc két qud tinh todn, phdn tich
va ddnh gid ding cdc hién tuong trong nghién ciu, trdanh nhing
sai sét trong st dung cdc phdn mém théng ke.

Tdc gid xin chdn thanh cdm on Thdy Nguyén Dinh Hién
Dai hoc Nong nghiép Ha Noi, nguoi da dong gép nhiéu y kién
quy bdu cho noi dung cia cudn sdch.

Khong thé tranh khéi nhiing thiéu sét vé noi dung va hinh
thiic, rdt mong duoc su gép y ctia ban doc. Moi gép y xin gui vé:

Bé moén Di truyén — Chon giéng

Khoa Nong hoc, Pai hoc Nong Lam Tp. HCM.

hodc E-mail: ptkiem@hotmail.com
ptkiem1@gmail.com

Xin gidi thiéu cung ban doc.
Tac gia
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Phan 1
XU LY SO LIEU
PIEU TRA KHAO SAT

11



12



Chuong 1
THONG KE MO TA -
CAC THAM SO THONG KE

Dé nghién ctu cic doi tugng, cong viéc dau tién 1a diéu
tra, thu thap s6 liéu va dung cic tham s6 thong ké dé mo ta
d6i tugng nghién ciu. Chuong nay sé dé cap dén cac van dé:

- Téng thé va mau;

- Cac tham s6 dic trung clia miu va tong thé.

1.1. TONG THE VA MAU
1.1.1. Téng thé
1.1.1.1. Khai niém

Theo quan di€m théng ké, tdng thé nghién ciu hay
tong thé 1a toan bd cdc phan ti hay c4 thé c6 cung mot
hay mot s6 dic trung (d4u hiéu) dinh tinh hay dinh lugng
nao d6 cha ddi tugng nghién ciu.

Trong nong hoc, mot téng thé c6 thé 1a mot quan thé
cdy trong gom nhiéu ca thé. Mot téng thé ciing c6 thé 1a
mot nhan t6 cu thé lién quan dé&n cay trong cidn dugc
nghién ciu nhu mot khu dat canh tac khi gid thiét rang né
bao gom vo s6 miu dat can duge khao sat, danh gi4.

S6 lugng cdc phan ti hay c4 thé (dusi day dugc goi
chung 12 c4 thé) trong tong thé dugc goi la kich thudc, c&
hay dung lugng (duéi day dugc goi 1a dung lugng) tong thé,
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ky hiéu 1a N. Thudng thi dung lugng tong thé 1a mot so
hitu han, nhung néu téng thé qua 16n ho#ic khong thé nim
dugce toan bd céc ca thé, ta c6 thé coi dung luong cia téng
thé 1a vo han. Diéu nay dua trén co sé, ring khi dung
lugng chia tong thé ting lén kh4 16n thi 4nh huéng khong
dang ké dén két qua tinh todn cho téng thé tir s6 liéu thu
dugc trén ting bo phan rat ra tir téng thé dé.

1.1.1.2. Céc loai ddu hiéu ctia tong thé

Cé6 thé chia cdc dau hiéu téng thé thanh hai loai: céc
d4u hiéu dinh tinh va cdc d4u hiéu dinh lugng.

- C4c dau hiéu dinh tinh, con dugc goi la cdc dau hiéu
vé chat (hay d4u hiéu chat lugng) 1a cic dau hiéu cé thé
phan biét su khdc nhau gitta cac ca thé hay nhém cé thé
bang mat, ném hay thi. Vi du nhu c6 16ng, rau hoic khong
c6, mau vang hay mau xanh, hat tran hay c6 mang, tron
hay dai, tron hay nh#n, nhiém hay khang bénh v.v. Déi
v6i loai d4u hiéu nay ngudi ta c6 phuong phdap nghién ctu
riéng biét.

- Cac d4au hiéu dinh lugng, con dugc goi 1a cac dau
hiéu vé luong (hay ddu hiéu s& lugng) 1a cédc dau hiéu
khong thé phan biét su khdc nhau gitta cdc ca thé hay
nhém ca thé bang mit, ma phai tién hanh can, do, dém va
phan biét dugc nhd st dung cdc phép todn thong ké. Vi du
nhu khéi lugng hat, cd, qud, than, ré, do 16n, do dai ctia
cac bo phan, s6 lugng hat, cd, qui, v.v.

Su phan chia nay c6 tinh tuong déi vi bat ky mot dau
hiéu chat lugng nao ciing c6 thé lugng héa biang cidc mic do
khac nhau, va c¢6 nhiéu d4u hiéu s lugng cling c6 thé phan
biét biang mit dugec nhu to, trung binh hay nhd, cao, trung
binh hay thap, dai hay ngén, nhiéu hay it.
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1.1.1.3. Céac phuong phap mé ta tong thé

® Bdng bang phan bo tan sé

Néu goi céc tri s x; nhan dugc tif phép xdc dinh nao
d6 va n; (i=1,n)la céc tan s6 (n; 1a s6 c4 thé cda téng thé

c6 cung tri s6 x;) thi tdng thé c6 thé mo ta:

Tri s6 | X Xo X3 X; X,
Tan so | n; N ns n; n,

Hién nhién

i=1

® Bang liét ké bang phan bé tdan suat

Néu ky hiéu p; (i=1k)la tAn sudt cia x, p, =%
(i=1,k) thi téng thé c6 thé mo ta:
Tri s6 | X3 X9 X3 X; X,
Tan sudt | pP1 P2 D3 N Pn
vGi:
0< p, <1, véi Vi
k
z p =1
i=1
® Bdang bang ghép
Tri s6 X3 Xo X3 X; X,
Tan s6 n; no ns n; n,
Téan sudt b1 D2 Ds Di Dn
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bay la nhitng phuong phdp mo td cdc ddu hiéu lay
cac tri so roi rac.

® Bdng tan sudt tich liy

Néu w; (i=1,k)1a tan sd tich liy cia cédc x; < x; thi:

w, = Nj
i i

va f(x;) 1a tan sudt tich ldy cla cdc x; < x; thi:

W, N.
f(x)=—"=>»
(x) =7 Z N

Tan suat tich lidy 12 mot ham cla x; c6 tinh chat
giong nhu ham phan phdi xdc suidt cia dai lugng nglu
nhién roi rac.

® Bang do hoa

D& mo ta tong thé, tir két qua diéu tra miu ngudi ta
xay dung cac loai d6 thi, c4dc loai biéu d6 thuc nghiém va
tong thé.

Nhu vay, viec mo ta tdng thé bing bang phan bo tan
s0, bang phan bd tan suat, tan sut tich liy hay d6 hoa cho
thay nhitng d4u hiéu dinh lugng hoan toan cé thé moé hinh
héa bing mot dai lugng ngiu nhién roi rac. Piéu dé cling
ding cho cac téng thé c6 dau hiéu phan phdi lién tuc.

1.1.2. Mau
1.1.2.1. Khai niém

MA4u 12 mdt bd phan hitu han cta téng thé gom n ca thé
(n < N) dugc goi 1a dung lugng mau, trén dé6 ngudi ta tién
hanh diéu tra, khao sat, do d&m va thu thap céc so liéu.
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T cdc s6 liéu thu thap dugc, ngudi ta st dung céc
thuat toan theo ly thuyét xdc sudt dé suy doan nhiing hién
tugng, quy luat cha téng thé. Noi dung chinh ctia su suy
doan nay la:

- Uéc lugng cdac tham sé cia tong thé théong qua cac
tham s6 ctia mau va kiém dinh d6 tin cdy cta cac tham s6.

- Tim hiéu méi quan hé giita cdc d4du hiéu nghién ciu
trong téng thé thong qua moéi quan hé giitta cdc d4du hiéu
trong mau va kiém dinh d6 tin cdy vé méi quan hé.

1.1.2.2. Cac phuong phap chon mau

D€ viéc suy doan c6 do chinh xac cao, cic mau dugc
riat ra dé nghién ctu phai dai dién dugc cho toan bd céc c4
thé trong téng thé.

® Véi tong thé thudn nhat

V6i loai tong thé nay, 4p dung cic phuong phap riut
mau sau day.

Rit ngdu nhién truc tiép tu tong thé

Pay 1a cach chon mau mdt cach nghu nhién c6 hoan lai
va khong hoan lai. Thong thudng, c6 4 phuong phap chon ngiu
nhién:

- Rat mau ngiu nhién don gidn: Mbi c4 thé trong téng
thé déu c6 co hdi nhu nhau trong lua chon. Céc ca thé dugc
quy dinh truéc theo mot thi tu ndo d6 (c6 thé danh so truc
ti€p hay quy udc), sau d6 tién hanh boc tham.

- Rat ngau nhién hé thong: Quy dinh 14y mau 6 cac vi
tri nao d6 dugc dinh trudc. Pay ciing coi nhu 1a phép lay
mau ngau nhién, béi vi ca thé dugc chon ding & vi tri dé
1a ngiu nhién, truéc khi 14y mau diéu tra, ta ciing khong
hé biét tinh trang clia c4 thé nay. Nguoi ta c6 thé dinh vi
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tri 14y mAu trén dudng chéo géc, trén dudng dich dic hay
cdc kiéu quy dinh nao d6. Vi du: trong quy pham khéo
nghiém giéng ngd, ngudi ta quy dinh theo ddi 10 cay/l
gidng & mdi 1an nhic lai, 14y 5 cay lién tiép nhau ti cay
thi 5 dén cay thi 9 tinh ti dau hang thi 2 va tir cay tha 5
dén cay thid 9 tinh tif cuéi hang thi 3 ciua 6.

- Dung bang s6 ngiu nhién: C6 thé st dung cac bang so
ngau nhién sau dé chon miu: Bang Tippett (cac s6 c6 4 chit
s0), bang Fisher va Yates, cac bang cia Kendall va Babington
Smith (cac s6 ¢6 4 chit s0), bang cia Burke Haton.

- Dung phan mém Excel (theo ct phap ghi & chuong 8).
Chon cd thé dién hinh truc tiép tu tong thé

Pay la phuong phap chon miu khong ngiu nhién. Tu
quan sat téng thé, chon cdc ca thé dién hinh, dai biéu cho
tong thé theo muc tiéu nghién ciu.

Rut ti cdc phan ciia tong thé (chia nhém roi chon méuw)

Nguoi ta chia tdng thé thanh cdc nhém mot cich co
gi6i theo mot quy tdc nao d6, tif mdi nhém 1ay ra mot so
c4 thé theo mot cach théng nhat dé nghién ciu.

® Véi tong thé khong thuan nhdt

Cé6 nhiing tong thé khong cé tiing ca thé dién hinh ma
chi c6 tap hgp mau dién hinh. Vi du, tong thé 14 quan thé
phan ly dugc tao ra tit phép lai hay tdc nhan dot bién hoac
12 quan thé tao dugc tir k§ thuat di truyén. P& nghién ciu
ching ta khong thé 4p dung phuong phap chon tiing ca thé
dién hinh. T6t nhat 1a theo d&i toan thé quan thé ho#c 1ay
mot bd phan lién tuc c6 dung lugng mau 16n (néu quan thé
qua 16n), ho#c st dung mot trong 4 phuong phép chon ngau
nhién da trinh bay trong muc 1.2.1 trén day.
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1.2. CAC THAM SO PAC TRUNG CUA MAU VA
TONG THE

1.2.1. Cac tham sé dic trung cho sy tap trung
1.2.1.1. Sé cuc tri:

S6 cuc tri 1a s6 bé nhat va 16n nhit trong mau, ky
hiéu la X, va Xpax.

1.2.1.2. Mét

Mot 1a tri s6 c6 tAn s6 cao nhit trong mot miu. Néu
mau da phan t6 thi t6 mot 14 t6 c6 tan s6 cao nhat va tri
sO giita ctia t6 mot 1a tri s6 mot cia mau.

Trong mot téng thé quan sit nhiéu mau, mbéi mau
gom mot s6 cd thé xdc dinh, khi theo doi mot chi tiéu nao
day ta nhan dugc tri s6 mét cla cdc mau x4p xi bang nhau
thi t6ng thé d6 dong nhat theo chi tiéu nay, ngugc lai néu
tri cdc tri s6 mét cia cdc miu khac nhau thi téng thé d6
khong déng nhat. Néu cédc chi tiéu khéc ciing cho két qua
tuong tu, ta c6 thé danh gia dugc tinh dong nhat hay
khong dong nhit cha tong thé. Nguoi ta thuong ap dung
tinh chat nay dé danh gid do thuan cta giong va mic dod
déng déu cta dat.
1.2.1.3. Trung binh va ky vong

Trung binh (trung binh mau hay trung binh thuc
nghiém), thuong ky hiéu la X, 1a tham s§ dic trung cho
su tap trung clia mau va ky vong (trung binh téng thé hay
trung binh Iy luian), thuong ky hiéu la E(X), MX, u hay m,
14 tham s6 déc trung cho su tap trung cha téng thé.

Ban chat cta tri trung binh cdc gia tri quan sat la
gan bang ky vong, né phan dnh gia tri trung tdm ctia phan
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phoi xdc sudt ctia dai lugng ngiu nhién. Vi vay, nguoi ta
thuong st dung tri trung binh ctia miu dé uéc lugng ky
vong cta téng thé.

EX)=u

Khi dung lugng cang 16n, tri trung binh cang gin véi
ky vong, vi vay dé u6c lugng ding ky vong, dung lugng
mau phai da 16n.

Trong thuc nghiém, khi x; 14y céc tri s6 roi rac, X
dugc tinh theo cac cong thic sau:

= 1 . .
X :—in . Vi du, néu cé cac so do x; la:
nig

20 24 24 23 25 14 21 20 31 16
18 21 19 20 19 13 20 24 18 20

thi X =(20 +24 +24 +23 + ..+ 18 + 20) : 20 = 20,5
y . \ s 1<
Néu x; lay n;lan v6i n= Zni thi X = —Z:Xini
n iz

Néu xac suat bat gap cta x; 1a p; (p; = n; /n) va k 1a s6
k
nhém x; thi X = inl’i . Vi du, néu cac sd do x; ¢6 n;1an bat
i=1
gip v6i xac sudt p; nhu sau:
X;: 17 18 19 20 21 22 23 24 25 26
ni: 2 5 8 10 20 16 15 14 7 3
pi: 0,02 0,05 0,08 0,10 0,20 0,16 0,15 0,14 0,07 0,03

thi X = ﬁ [(17 x 2) + (18 x 5) + .. + (26 x 0,3)] = 21,82

hoéc X = (17 x 0,02) + (18 x 0,05) + .. + (26 x 0,03) =
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21,82 Khi biét cac x; va n; thi tinh theo cong thic

= 1 e e e . < s R
X=— E x;n, , con khi chi biét x; va p; thi tinh theo cong
n

i=1
_ k
thic X :inPi .
i=1
V6i X 1a dai lugng ngau nhién lién tuc:

E(X)= = [ xf (x)dx

Cdc tinh chdt cia ky vong:
1. Ky vong cia mot hing s6 C bing chinh hing sé dé:
E(C)=C

2. Ky vong cla tich gitta mot hang s6 va mot dai
lugng ngiu nhién bing tich cla hing s6 v6i ky vong cua
dai lugng ngiu nhién d6:

E(CX) = CEX)

3. Ky vong clia tong mot hing s6 C véi mot dai lugng
ngdu nhién bing téng cta hiang s véi ky vong cha dai
lugng ngiu nhién dé:

EX +C)=EX) +C

4. Ky vong cta téng cdc dai lugng ngiu nhién bang
tong cac ky vong thanh phan:

EX: + Xp) = EXy) + EXy)

5. Ky vong cua tich hai dai lugng ngau nhién doc lap
bang tich cta hai ky vong clia hai dai luong ngiu nhién dé:

EX;.Xp) = E(Xy). E(X)

21



T4t ca céc tinh chat nay déu ding cho s6 trung binh
thuc nghiém.

1.2.2. Cac tham sé dic trung cho do phan tan caa
cac diau hiéu dinh lugng
1.2.2.1. Khoang bién thién

Khodng bién thién 14 khodng cdch giita hai cuc tri:

R = Xmax - Xmin

1.2.2.2. Phuong sai mdu, phuong sai tong thé va do
léch chudn

® Phuong sai mdu va phuong sai tong thé

Trung binh va ky vong chi 14 mot s6 binh quan clia
dai lugng ngiu nhién ctia miu va téng thé. Do khoang
bién thién R chi do khodng cédch tit hai tri sé 16n nhat va
nhé nhit, chua xét dén cac gia tri khac, vi vay khoang
bién thién khong dic trung cho d phan tdn ctia miu hay
tong thé xung quanh tri binh quan. Hay xét hai mau sau
day:

MaAu 1:
20 24 24 23 25 14 21 20 31 16
18 21 19 20 19 13 20 24 18 20

MAu 2:

26 256 29 14 23 13 14 22 28 24
15 31 14 13 29 16 28 14 17 15

Hai miu nay cung c6 tri trung binh va khoang bién
thién bing nhau (X = 20,5; R = 18) nhung khong thé néi
hai mau giong nhau do d déng déu ctia hai mau khac nhau
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rd rang, tic la do phan tdn cia cdc s6 do so véi tri trung
binh cta ting miu khdc nhau. Vay tham s6 nao dic trung
cho d§ phan tdn cda cédc s6 trong mau xung quanh tri trung
binh cta ching.

Néu (X — X) la @0 léech cia mbi s6 X v6i s6 trung

binh X , theo tinh ch&t 3 va 1 cta ky vong, ta c6:
EX - EX)] = EX) - E[EX)]
-EX) - EX) =0

tdc 1a: trung binh do léch tir mdi gia tri X véi trung binh
mau ludn bang khong. Néi cach khac: do téng dai sd céc
do léch tiu mdi gid tri ca mAu véi trung binh maiu ludn
bang 0 nén trung binh do léch ciing ludn bang 0. Vi vay
trung binh d¢ léch khong phan anh do phan tan.

Nguoi ta st dung tong binh phuong dd léch va trung
binh binh phuong dé nghién ctu do phan tén.

Téng binh phuong do lech D [X-M(X)] = 0 khi moi

i=1
X déu bang nhau va Z:[X—M(X)]2 cang tang khi céc gia
i=1

tri X cang khac nhau.

Trung binh binh phuong thuc nghiém, con goi la
phuong sai mau hay phuong sai, ky hiéu 12 MS (Mean
Square), S?, s hay V(X) hoac Var(X), 1a tham s6 dac trung
cho d0 phan tdn cha cdc c4 thé trong mau theo dau hiéu
nghién cu va trung binh binh phuong 1y luidn, con goi
phuong sai téng thé, thuong ky hiéu 1a V(X) hodc Var(X),
DX, o5 hay ¢’ (néi chung), 1a tham s& dic trung cho do

phan tan cda cac ca thé trong téng thé.
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Ban chat cla phuong sai miu la trung binh s6 hoc
cia binh phuong cac d6 léch giia cac gia tri cua dai lugng
ngiu nhién so véi tri trung binh, phdn 4nh mdc d6 phan
tdn cda cédc gid tri quan sdt cua dai lugng nglu nhién xung
quanh gid tri trung binh cta ching. Néu tri trung binh
mau dung dé udc lugng ky vong cta téng thé thi phuong
sai mau dung dé u6c lugng phuong sai téng thé. Khi dung
lugng mau cang 16n, phuong sai mau cang gan véi phuong
sai tong thé, vi vay dé uéc lugng ding phuong sai tong thé,
dung lugng mau phai da 16n.

V(X) = E[X - EX)I = o}
Phuong sai ¢6 don vi do la binh phuong don vi do
cia dai lugng ngau nhién.

Trong thuc nghiém, khi x; 14y cdc gia tri roi rac, V(X)
dugc tinh theo cac cong thic sau:

V(X) = :Z(x -X)’ nl—l(:l xf_ng2].

O mau 1:

1
VX) = ——[(20 — 20,5)% + (24 — 20,5)* +
X) = [ F+ ( )

.. +(20-20,5)?% =16,37
Tuong tu, phuong sai ¢ mau 2 1a: V(x) = 42,789

Khi x; 18y n;1an (nhu vi du sau trong muc 1.2.1.3), cong
thic tinh phuong sai c6 dang:
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Ve =— [Z 1—(Znixi)2}
n(n l){ z pl—(ZXp) }le n= Zn

Két qua tinh dugc: V(x) = 4,452.

Vé6i X 1a dai lugng nglu nhién lién tuc:

VX)=06"= I(x—p)zf(x)dx = T x*f (x)dx —u’

Cdc tinh chdt ciia phuong sai:
1. Phuong sai ctia mot hang s6 C thi bang 0:
V(C) =0
That vay: V(C) = E[C — E(C)* = E[C - CI* = E(0) = 0

2. Phuong sai cia tich mot hing s6 va mot dai lugng
ngiu nhién bang tich gitta binh phuong hing s¢ va phuong
sai cua dai lugng ngau nhién doé:

V(CX) = C*V(X)
That vay:
V(CX) = E[CX — E(CX)I* = E[CX - CEX)T?
= E{C’[X - EX)]*} = C’EX - EX)?
= CV(X)

3. Phuong sai ctia téng mot hang s6 C véi mot dai
lugng nglu nhién thi bing chinh phuong sai cta dai lugng
ngiu nhién d6. Néi cach khic néu cong mot hang s6 C véi
mot dai lugng ngiu nhién thi phuong sai khong déi:

VX + C) = V(X)
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That vay:
VX + C) = E[X + C) - EX + CO)]?
= E[(X +C) - EX) - CI?
= EX - EX)=VX)

4. Phuong sai ctia mot téng hai dai lugng ngiu nhién
doc lap bang téng cac phuong sai thanh phan:

V(X; + Xp) = V(Xy) + V(Xyp)
That vay:
V(X; + Xy) = E[(X; + Xp) — EX; + X)P
= E{[X; - EXp] - [Xz— EXp)]} ?
= E{[X; - EX)P + 2[X; - EX)L[X;— EX)]
+ [Xy— EXy)P%)
= E[X; - EX)P + 2E{X; - EXy]. [Xo— EXp)]}
+ E[X; — EXy)P
= V(Xy) + V(Xy) + 2E[X; X5 — X;E(X))
— X,EXy) + EXDEXy)]
= V(Xy) + V(Xy) + 2[E(X;X5) — EX)E(Xy)
- EX»)EX))] + EX)DEXy)]
= V(Xy) + V(Xp) + 2[EXDEXy)
- EXDEX)] = V(X)) + V(Xy)

Hé quda:
1. V(iXiJ:iV(Xi)
i=1 i=1
2. V(X - X5) = V(Xy) + V(Xs)
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Do 16n nhé cha phuong sai khong phu thudc vao do 16n
cla s6 trung binh. Cac tap hop mau c6 cung tri trung binh
nhung phuong sai ¢6 thé khac nhau (trong so sanh mau 1 va
mAu 2 trén day) va cac so trung binh c6 thé khic nhau nhung
phuong sai c¢6 thé bang nhau (tinh chat 3 cia phuong sai).

Nhu vay, phuong sai dédc trung cho do phan tan (hay
12 d0 khéc biét gitta cdc s0). Khi c4dc sd cang gin bang
nhau thi phuong sai cang nhd, miu cang dong déu, nguoc
lai, khi cdac s6 cang khdc xa nhau thi phuong sai cang 16n,
mau cang kém dong déu.

Phuong sai ciing nhu cdc tinh chit cta né duge su
dung nhu la phuong phép hitu hiéu trong nhiéu phép phan
tich, ddnh gid cac s6 liéu thu thap (sé dugc dé cap & cac
phan sau).

Nhu trén da néi, # va o°la ky vong va phuong sai
tong thé, nguoi ta da ching minh duge (khong dan):

- Ky vong cta trung binh mau bing trung binh tong
thé:

E(X)=u
- Ky vong phuong sai miu bing phuong sai tong thé:
E[VX)] = E(S* = ¢

Do d6 ngudi ta 14y X d&€ udc lugng u va 14y S* @€ uée
lugng 6° ¢ miic tin cdy nao d6.

® D¢é léch chudn

Do léech chuidn mau, ky hiéu 14 S hay sd (standard
deviation) la can bac hai cia phuong sai (S =\/S_2 ), con do
léch chuédn tong thé, ky hiéu la 6 _hay G (néi chung) la can
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béc hai ciia phuong sai tong thé (c=+0").

Don vi tinh ctia 0 léch chudn la don vi do cha dai
lugng ngau nhién.

Do léch chudn phdn danh mic sai léch trung binh cta
cdc c4 thé xung quanh tri trung binh. Miu va téng thé
cang dong déu, S va o cang bé va ngugc lai.

1.2.2.3. H¢ sé bién dong

Do do6 léch chudn 1a mot s6 tuyét doi khong phu thude
vao s6 trung binh nén khong phan 4nh miic do bién dong
xung quanh tri trung binh. Hai mAiu c6 cung do léch chuin
khong thé coi ching bién dong nhu nhau khi ching cé hai
tri trung binh khac nhau. Nguoi ta dung hé s6 dong (ky hiéu
la CV — Coefficient of Variation) dé d4nh gia miic sai léch
16n hay nhé so vé6i trung binh ctia né va duge tinh bang %:

CV (%) =§.1OO
X

Hé s6 bién dong dugc st dung trong cac trudng hop sau:

- Panh gia @ bién dong cla cac ca thé trong mau va
tong thé theo mot chi tiéu nao d6, vi du chiéu cao cay, chiéu
dai ctia c4dc bo phan, khoi lugng hat, ct, qua, so lugng hat, cu,
qua. P& danh gia @0 dong déu cia hat cha mot giong, sau khi
14y mAu phan tich, nguvi ta dm va can it nhat 8 mau, mbi
mau 100 hat hay 1.000 hat (tuy hat 16n hay nhd), roi tinh
CV(%). Néu hat dong déu, khoi lugng cdc miu it khac biét
nhau va do bién dong thap. Néu CV(%) < 5 1a bién dong it —
hat dong déu, 6 — 10 1a bién ddong viia phai — hat tuong doi
déu va > 10 1a bién dong nhiéu va rat nhiéu — hat khong déu.

- Panh gia su khéc nhau giita cdc nhém cé thé (quan
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thé) nhu: gifta cdc giong, gilta cdc nghiém thiic theo dac
trung nao d6. Gia tri hé s6 bién dong cang cao ching to
ching cang khac biét nhau.

- Chon rudng (dat) thi nghiém. Khi chua biét dugc
lich st canh tac cta khu dat, c6 thé chon dat thi nghiém
bang cach 14y mau dat, phan tich va danh gid nhanh su
déng nhat bing phuong phdp phi tham s6 ho#ic phuong
phéap so sdnh phuong sai mot s6 chi tiéu chinh gita cdc 16
14y mau trong khu dat. Tuy nhién c6 thé chon dat bang
cach thuc hién mot “thi nghiém trang”. Goi 1a “thi nghiém
trang” vi thi nghiém khoéng nghién ciu diéu gi ngoai viéc
chon dat. Trong thi nghiém nay, nguodi ta st dung chi dung
mot giong dé gieo 1én cdc 6 da dugc thiét k& theo kiéu
CRD hoac RCBD cho cac “nghiém thic” gia dinh, thu niang
suat timg 6 nhu mot thi nghiém thong thuong, hoidc 1a 14y
mau ning suat tir ruong da dugc gieo trong sdn mot giong
nao d6. Néu két qua phan tich s6 liéu cho thay gita céc
“nghiém thic” khong khdc biét nhau va hé s6 bién dong
cua sai s0 < 10% (cang nhé cang tot) thi d4t nay sé duogc
chon lam thi nghiém.

- Pdnh gia d0 chinh xdc (it sai s6) ciia mot thi
nghiém. Trong bang phan tich phuong sai (ANOVA), CV
phdn 4nh d9 bién dong do sai s6 gay ra:

JMS,
CV(%) = 100

Do \/M—Selé do léch chuédn cla sai s6 nén CV(%) cang
nhé thi nghiém cang chinh xéac.
1.2.2.4. He¢ s6 nhon cua phéan phéi xac sudt

Hé s6 nhon ciia phan phoi xdc suit, ky hiéu 1a oy, cho
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thay cac gia tri x; cia dai lugng bién thién tap trung nhiéu
hay it xung quanh ky vong, tuong Gng véi phuong sai nhd
hay 16n.

trong d6: 4* 132 md men trung tam bac 4: 4 = EX - EX)]*
c*1a binh phuong cta phuong sai
Néu #* = 3 thi d6 thi phan phdi xdc suit la binh
thuong, néu 4* > 3 thi do thi nhon (cdc x; tdp trung nhiéu
xung quanh ky vong p), con néu 4#* < 3 thi @6 thi tu (khong
nhon).

V6i vi du 6 muc 2.2.2 trén day:
miu 1: u* =973,80,6*=26791vau* =3,6
miu 2: u*=2436,91,6*=1.830,90 va u* =1,3

R6 rang mau 1 s6 liéu rat tap trung con mau 2 s6 kha
rai rdc méc du trung binh mau déu bang nhau.

1.2.3. Cac tham s6 dic trung cho do phan tan caa cac
d#u hi¢u dinh tinh

Céc dau hiéu dinh tinh, con goi 14 cac d4u hiéu chat
lugng, thuong dugc biéu thi duéi dang tan sudt. Véi loai
dau hiéu nay, dé biét dugec do phan tan ngudi ta danh gia
do léech chuédn cia cdc tan suadt phan phoi & cdc muc chat
lugng khac nhau va hé s6 bién dong biéu thi mdc do sai
khéc (%) gitta do léch chuidn va do léch chudn cao nhat.

Hay xét vi du ¢ Bang 1.1 sau day.
Theo mic dd 1ong cua 14, Bang 1.1 cho thay c6 7,1%
s6 giong khong hay rat it long, 14,3% - it long, 21,4% -
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long via, 28,6% - long nhiéu, 28,6% - 1ong rat nhiéu. trong
20 giong khang ray c6 5% thuoc loai it 1ong, 20% thudc
loai long via, 35% thuoc loai nhiéu long, con 40% thudc

loai r4t nhiéu long.

Dé danh gia do léch chuin biéu thi mic d@ khac nhau
vé cac tan suit theo @6 1ong clia c4c gidng ta dung cong thic:

Bang 1.1: Két qua diéu tra mdc do ray xanh hai trén
28 giong bong tai Pai hoc Nong Lam Tp. HCM, 2009

Giong co6 long

Giong khang

Mic do S Tan  So6 gibng Tan
long caa la giong sudt khang sult
(n;) (pi) (ny) (pi)
Khong hay rat it 2 0,071 0 0,000
it 4 0,143 1 0,050
Vua 6 0,214 3 0,150
Nhiéu 8 0,286 7 0,350
R4t nhiéu 8 0,286 8 0,400
Téng 28 1,000 20 1,000
S, =A/p;-Py--Px 1-1)
trong d6, S, 1a do léch chuén, pi, ps, ..., px 12 tan sudt cdc

nhom chat lugng (Ip; = 1) va k 1a s6 nhom.

Theo Bang 1.1, vé co ciu gidng cb 1ong:

S, =1/0,071x0,143x0,214x0,286x 0,286

= 0.178 (hay 17,8%)

va hé so bién dong dugc tinh theo cong thiic:
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S
CV(%)=—"-.100 1-2)

pmax

0,178

Trong vi du nay la: CV(%) = .100 = 89,0, tuc la

2

bién dong rat nhiéu.

Céch xdc dinh gid tri S, max ¢ cOng thie (1 - 2) kha dé
dang vi: theo cong thic (1 - 1), S, 14y gi4 tri cao nhat khi
cdc céc tin sudt p; cla cdc nhém bing nhau. Do Ip; = 1
nén S, max = 1/k, vi vay ¢ vi du nay 1/5 = S, nax = 0,20.

Hay tinh S, cho co cdu tinh khéng.

V6i s6 lieu Bang 1.1, ta chi c6 4 nhém chat lugng: it,
viia, nhiéu va rat nhiéu, tin suit ctia 4 nhém nay theo thi
tr 1a 0,050; 0,150; 0,350 va 0,400.

Mot cach tuong tu ta c6: S, = 0,180 va CV(%) = 72,0.

So sanh v6i chi tiéu co cdu giong c6 long, do léch
chudn cia co ciu tinh khdng 16n hon nhung hé s6 bién
dong thadp hon vi né c6 it nhém hon nén do léch chuin toi
da 16n hon (0,25 so 0,20), thanh thd CV(%) nhé hon.

Vé viéc xac dinh nhém, & cot dau c6 5 nhém theo do
long khéac nhau, chi tiéu co cau gidng cé 1ong cé tan sd va
tan suat theo 5 nhém nay, nhung vé6i chi tiéu co ciu giong
khang tat cd cdc giong khang (20 giong) chi nam trong 4
nhém véi Ip; = 1. Do nhém khong va rat it 16ng c6 n; = 0
nén vdi chi tiéu nay chi xét cho 4 nhém.

Trong trudng hop chi ¢c6 2 nhém (£ = 2), khi d6 p; +
pa=1,tdclap;=1—-py, 0<S,<0,5va S, pax = 0,5.

Viéc tinh todn trén day kh4 dé dang nho su trg gidp
ciia phan mém Excel trén m4y dién toan.
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Mot céch tinh toan khéc c6 thé dugc dp dung la bién
1
cong thiac (1- 1) thanh: logSp=E(logpl+10gp2+...+10gpk),

sau khi tinh dugc logS, ta sé c6 dugc S,.
Céch tinh nhu sau, vi du cho chi tiéu giong c6 long:

logS, =é(log0,071+10g0,143+10g0,214+10g0,286+10g0,286)
=§(—1,14874—0, 84466 —0,66958 —0,54363—0,54363)

— - 0,75005. Tir d6: S, = 0,178 (hay 17,8%)

Nhu vay, v6i cac dac trung dinh tinh c6 thé danh gia
dugc dd phan tan cla cic tan suat cac nhom chat lugng qua do
lech chuin va va hé so bién dong khi so sanh vé6i do lech
chuén cao nhat.

1.2.4. Cac tham sd diac trung cho méi quan hé giita cac
dai lvong ngiu nhién

1.2.4.1. Hiép phuong sai

Hiép phuong sai, thuong ky hiéu la Cov(X)Y),
Covar(X,Y) hoiac W(X)Y), la ky vong cua tich cac do léch
cia céac dai lugng ngiu nhién vé6i ky vong (hay trung binh
thuc nghiém) cha ching, biéu thi mic d6 quan hé gitta hai
dai lugng ngiu nhién va duge tinh theo cong thic:

WX,)Y) = E{[X - EXI[(Y - EM)]}

Hiép phuong sai ¢6 don vi do la tich don vi do cta cac
dai lugng ngiu nhién X va Y.

Trong thuc nghiém, cong thdc tinh hiép phuong sai
gitta bién X va Y duoc viét:
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W, =%IZ(X—>_<)(Y—?)
hay: Cov(X,Y)= [ZXY (>x)(XY)/n]

Cdc tinh chdt ciia hiép phuong sai:

1. Hiép phuong sai ctia hai dai lugng ngau nhién 14y
cdc gi4 tri 1a hang so thi bang 0:

W(Cy, C2) =0
Vi du:

C1: 12 12 12 12 12 12 12 12 12 12
Ca: 15 15 15 15 15 15 15 15 15 15

2. Néu nhan mbi dai lugng ngau nhién v6i mdi hing
s6 khac nhau, nhu C; va C, thi:

W(C:X, CoY) = C,C.W(X,Y)

3. Néu cong mdi dai lugng ngiu nhién v6i mdi hang
s6 khdc nhau, nhu C; va C, thi hiép phuong sai khong ddi:

WX+ Cp, Y + Cy) = WX)Y)

4. Hiép phuong sai ctia hai dai lugng ngiu nhién doc
lap, nhu X doc 1ap vé6i Y, thi bang 0:

WXY) =0 X=#Y)
5. Né&u hai dai lugng ngau nhién X, Y ¢6 quan hé, thi:
VX +Y) =VX) + V(Y) - 2W(X)Y)
1.2.4.2. H¢ sé tuong quan tuyén tinh va hé sé hoi quy
Muc nay sé dugc trinh bay trong chuong 4.
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Chuong 2
UGC LUGNG CAC THAM SO

2.1. KHAI NIEM

Cac tham s6 thong ké la nhitng thong tin phidn 4nh
ban chit cta téng thé theo mot ddu hiéu (chi tiéu) nao dé.
Thudng thi khong thé nghién ctu toan bo s6 ca thé trong
tong thé. Vay, dé tim hiéu tong thé ta phai tim cac phuong
phép dé suy doan cdc tham s§ thong ké cta téng thé.

Phuong phép ti€p can thudng dung, nhu trén da néi,
12 phuong phdp rit mau va ti két qua nghién ciu mau dé
suy doan cho tong thé bing phép quy nap thong ké goi la
ude luong. K&t qud ude lugng 1a xdac dinh mot cdch gan
ding gid tri cha céc tham s6 thong ké tong thé & do tin
cay nao d6. Cé hai phuong phdp st dung tham sé mau dé
uée lugng cho tham sé tdng thé 1a phuong phap uéc lugng
diém va phuong phap uéc lugng khodng.

Ué6c luong diém: 1a phuong phap dung tri sé cua
ham u6c lugng dugc tinh todn & mau dé thay mot cach gan
didng cho tham sé tong thé.

Cong thic téng quat cha phuong phép uéc lugng diém
nhu sau:

0=T
trong dé: - 0 1a tham s6 tong thé cin u6c lugng;
- T, 12 ham uéc lugng ctia tham s6 ©.
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Dé u6c lugng ding nhat, phai chon dugc ham udc
lugng t6t nhat. Mudn vy, ham uéc lugng nay phai théa
man: khong chéch, hoi tu va hiéu nghiém.

- Uéc luong T, goi la uéc luong khéng chéch cho 6
néu E(T,) = 6.

Ué6c lugng khong chéch cho bi€t ham uéc luong T,
khong c6 sai s6 hé thong.

- Uéc luong T, goi la uéc luong viing cho 6 néu vdi
moi € >0

limP{|T, - 6| <¢} =1

n—eo

hay limP{0-e<T, <0+¢} =1

Ué6c lugng vilng c¢6 xac xuédt cao khi dung lugng mau
du 16n.

- Uéc luong T, goi la udc luong hiéu qud cho 6 néu T,
la uéc luong khong chéch va cé phuong sai nhé nhdt so véi
moi udc luong khong chéch khdc cho 6.

Uéc luong khoang: 1a phuong phap ma tham sé udc
lugng cia téng thé nim trong mot khodng v6i mot xdc
suat (hay do tin cay) cho trudc. Khoang nay xdc dinh dugc
nhd nhitng k&t qua khi nghién ciu ¢ mau.

Cong thic tong quat cia phuong phdp uéc luong
khoang nhu sau:
P(G,£6<G,)) =1~
trong dé:
- P 1a x4c sudt ctia su ude luong cho tham s6 0 cua
tong thé;
- G; va Gy la giéi han du6i va giéi han trén cua
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khodng u6c lugng dugc xdc dinh tir két qud quan sat &
mau;

-1 - o la mdc tin cdy cda udec luong, o thuong
chon 1a 0,05; 0,01 hay 0,001 (mic sai 1am).

Hiéu s6 Gy — G; dugc goi 1a do dai khoang uéc lugng.
b6 dai khodng udc lugng cang nhé thi dé chinh x4dc caa
udc lugng cang cao va nguoc lai.

) . G,-G » .
Néu ky hiéu 82% thi khodng tin cady sé& duoc

viét (8 — &; (B + €). € goi 12 sai s6 t6i han cia udc lugng con

. N A z 7z 2 Z, ~ 8 .
duogc goi la d6 chinh x4ac cua udc luong va €% =§.100 goi
1a sai s6 tuong d6i hay do chinh xdc cia udc luong.

Nguoi ta chia phuong phdp uéc luong khodng ra hai
truong hop:

- Uéc luong khodng mot phia (mét chiéu - one-tail):

Tham s6 6 cia phan phoi 1y thuyét dugec nidm trong
mot khoang:

P(-0<0<G,)=1-0 (ndm phéi)
hay P(G, <0<+c0)=1-0 (ndm trai)

- Uéc luong khodng hai phia (hai chiéu - two-tail):

P(G, £06<G,)=1-a

D6 1a khodng tin cdy can tim.
Trong thuc t&, nguvi ta thudng yéu cau do tin cay 1 —
o, ching han 1 — o = 0,95 nén theo nguyén ly xdc suit s6
16n, bién c6 (G; < 6 < Gy) hdu nhu chic chin x4y ra. Khi
tién hanh rat mau quan sat, gia tri cia G; va G, Ging véi
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mau s& dugc viét g; va go va P(g; < 0 < gy) = 1 — o hay
P(X-e<0< X+8)=1-aq.

2.2. UGC LUGNG TRUNG BINH TONG THE
2.1. Uéc lugng diém trung binh téng thé
Gid st c6 mot tong thé, dé u6c lugng tri trung binh
tong thé theo bién X, nguoi ta rit ngiu nhién mot mau
doc 1ap v6i dung lugng miu n da 16n va quan sat dugc céc
s0 do xi, Xg X3, ..., Xp.
Ngudi ta ching minh duge ring tri trung binh mau
X=Yx1a tri uéc lugng hiéu nghiém nhat ddi véi tri
i=1
trung binh t6ng thé (k¥ vong u):
limP{‘)_( —y‘ > 8} =0

2.2. Uéc luong khoang trung binh téng thé

Gia st dai lugng ngau nhién X tudn theo quy luat
phan phdi chudn N(z, ¢°) nhung chua bi€t tham s trung
binh z. D€ u6c lugng u ta xét cac trudng hop sau.

2.2.2.1. Khi da biét phuong sai o ciia tong thé

Khi d6 viéc udc luong khoang u dugce ti€n hanh theo
luat phan phoi chuan tic N(0,1):
X—p)n
O
trong d6 X la trung binh miu. Do U ¢6 phan phéi chudn
tdc nén véi do tin cay 1 — o cho truéc c6 thé tim dugc cip
gia tri oy va oy sao cho a; + oy = a. Tu dé tim dugc hai gia
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tri t6i han tuong Ung U, va u, théa méan diéu kién:
PU<u_,)=0m
va PU > u, ) =0

Tu dé P(u, , <U<u, )=1-(u+0p)=1-0a

Vi u, = - u,, nén c6 thé viet
PG-u, <U<uy, )=1-a (2-2)

Thay (2 - 1) vao (2 - 2) va giai ra u ta co:

i<;1<)_(+u O -1-a

(xzx/; (xl\/;
()

S S c
(X—u, —;X+u, —=) la khoang ué6c lugng cua u véi

(12\/;’ (xl\/;

do tin cay 1 — a. Do ¢6 vo s6 cap oy va oy théoa méan o + o =
o va vi vay c6 vo s6 khoang uéc lugng. Trong thuc t€ nguovi ta
thuong st dung mot s§ trudng hop sau dé uée luong:

P(X-u

- Uéc lugng khodng d6i xing:
Néu lay o, = oy = o/2 thi:

P(X-u <pu<X+u O y-1-a 2-3)

o/2 \/_ o/2 \/_

dugc goi 1a sai s6 t6i han hay d0 chinh xac

0</2 \/_

ctia uéce lugng va khoang tin cay (X —Ugy) X+ —) ¢b

ey

thé viét:

39



[=2e=2u (2-4)

()
o/2 \/;
Cong thtc (2 - 4) cho thay:
- Khi tang dung lugng mau lén va giit nguyén do tin
cay 1 — o cho truéc thi € sé gidm xuéng, do0 chinh x4c cua
udc lugng tang lén.

- Khi tdng do tin cady 1 — a 1én va gitt nguyén dung
lugng mAu thi gid tri t6i han uy, ting 1én, do d6 sai sd tdi
han € ciing tang 1én lam cho d6 chinh xdc cta udc lugng
giam di.

Trong thuec, tiuy yéu cau vé do chinh xdc cla cudc diéu
tra dé xac dinh dung lugng mau phu hop.

£(%) =—.100 = u,y, ——.100
X n

xVn
CV(%)

=u la sai s0 tuong doi biéu thi

o/2 \/Z

muc d6 chinh xdc cia udc lugng nén con goi la do chinh
xac tuong doi.

Dung lugng mau can thiét dé dat dugc do chinh xac
tuong ddi cho trude £y(%) la:

o _[1axCV() ’
min 80(%)
Né&u o = 0,10 thi uys = 1,645; o = 0,05 thi uys = 1,960
o = 0,02 thi ugs = 2,326; o = 0,01 thi ug, = 2,576

2.2.2.2. Khi chua biét phuong sai & cia téng thé
nhung cé6 dung luong méu lén (n > 30)

Khi dung lugng mau dd 16n thi S = ¢ nén cé thé thay
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thé& S cho o, khi d6 viéc u6c lugng dugc tién hanh theo luat
phan phéi chudn theo cong thic (2 - 3).

Véi db tin cay 95%:

P()‘(—1,96i<usf<+1,96i)=0,95
n

N Jn
Cé6 thé phat biéu: & do tin cay 95%, trung binh tong
. N - S S S
thé z nam trong khoang (X-1,96—;X+1,96—).
X e
S
€=1,96—
Jn
&(%) = %.100 = 1,96i.lOO =1,96 CVE)
X xVn Jn
o _[196Cv(R) )
min 80(%)

Véi do tin cay 99%:

P(i—2,58%3/[ <X+ 2,58%) =0,99
va trung binh tong thé z nam trong khoang:

(i—2,58%;i+2,58%)

€= 2,58%

&(%) =§.100 = 2,58%.100 =2,58 C\\[/(;%)
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va:

o _(258cven)|
min 80(%)

Né&u mau dugc chon tir tdng thé hitu han theo cich riut
mau khong 1ap (khong hoan lai), khi n > 0,1N, d€ bao ddm
do chinh x4c cia uéc lugng thi sai s6 t6i han sé nhan thém

hé s6 diéu chinh N-n , khi d6 cong thiuc (2 - 3) tré
thanh:
PX-u, L N <Xu S N L6 @2-5)

oc/Zﬁ' N-1 0(/2%' N-1

va dua vao d6 dé tinh todn €, &(%), tir d6 sé& xac dinh dugc
dung luong mau can thiét dé dat dugc ddo chinh xdc €y(%)
theo yéu cau.

Vi du: Ué6c lugng trung binh ning sudt ca thé va
khoang tin cdy cta t6 hgp bong lai F; S02-13/TM1 trong tai
Pai hoc Nong Lam Tp. HCM, 2008 theo s6 liéu bang sau:

Bang 2.1: Nang suat ca thé 50 cay (g/cay)

84,4 73,5 84,5 93,5 75,2 74,3 93,5 82,1 68,6 854
66,8 57,7 79,4 91,0 129,0 746 61,4 914 99,5 82,7
95,2 88,3 284 77,0 81,2 39,7 86,4 515 51,2 80,5
101,0 77,7 90,0 92,9 80,8 67,2 57,1 57,3 34,2 79,5
80,3 88,0 61,1 638 101,0 70,2 951 97,0 50,3 73,7
Trung binh: 76,92, Phuong sai: 351,68, Do léch chuin: 18,75

o) truong hop nay n = N.
Véi do tin cay 95%:

18,75
V50

- <U<T76,92+1,9610 0

J50

P(76,92-1,96 )=0,95
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P(76,92-5,20<1<76,92+5,20)=0,95

P(71,72<1<82,12)=0,95

Tic la: & do tin cdy 95% trung binh ning suat c4 thé
cia t6 hop lai S02-13/TM1 nam trong khodng 71,72 g/cay
dén 82,12 g/cay (76,92 = 5,20 g/cay) va véi mat do 41.667
cay/ha thi ning sudt dao dong trong khoang 29,9 — 34,2
ta/ha, trung binh la 32,1 ta /ha.

Vé6i két qua diéu tra nay, sai s6 téi han sai € = 5,20
g/cay, sai s tuong d6i €(%) 1a 6,76.

D€ sai so tuong doi £y(%) cho trudec khong vugt qua
5% thi s6 mau diéu tra t6i thiéu phai dat:

2
i _(ZCV(%)] _(2><24,38

2
95 c4
e (%) 5 j ey

Bay gio, ta hay gid si ring N = 95, n = 50 thi s6 hiéu

N=n _ 0,692, khi d6 sai s& t6i han s& 1a:

chinh sai s6

5,20 x 0,692 = 3,60. Tu day, &%) = (3,60/76,92) x 100 =
4,7. Nhu vay néu t6 hgp lai dugc gieo 95 cay thi sai s
tuong d6i khong vuot qua 5%.
2.2.2.3. Khi chua biét phuong sai & cua tong thé va
c6 dung luong mau nhé (n < 30)

Trong trudng hop mau nhé viéc uéc luong dugc tién
hanh theo luat phan phoi Student.

Pai lugng ngiu nhién lién tuc T phan phéi theo luat
Student v6i £ bac tu do, néu ham mat do xac sudt cua né
duge x4c dinh biang cong thic :

43



f(t)=

)

(1+ J vii V t

k-1 n-—

\/n(k—l)F()
2

trong d6 I'(x) 12 ham Gamma.

Va, do thi ham mat do xdc sudt c6 dang nhu hinh 2.1.

£(0) A

Hinh 2.1: D6 thi ham mat d§ x4c suat
theo luat phan phoi Student

Theo luat phan phoi Student, véi dung lugng mau n,
s6 bac tu do la n — 1 va do tin cay 1 — o cho truéc, c6 thé
tim dugc cdp oy va oy sao cho oy + 0 = a va hai gia tri t6i
han Student tuong Gng la tgf;) va tEX“:l) théa man diéu kién:

P(T < t")) = oy va

P(T > t07)) = o

P < T <) =1-(0y + ) =10
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Vi gia tri t6i han c6 tinh chat tfx'j_l) = - t"" nén c6
thé viét:

Pty <T<t] ) =1-a (2 - 6)

(x=u)Vn

Thay T= vao cong thic (2 - 6) thi cong

thic uée lugng khodng s& trung binh téng thé theo luat
Student la:

wn

PR-ty ) s pu<x+t0 ) =1-0a 2-7)

n
va khodng tin ciy cua u sé la:
— ) S _— ) S
(X—t( 1)—;x+t( D—j

o, \/; o \/;

Khi uéc lugng khodng tin cay d6i xing thi oy = oy =
o/2, cong thic (2 - 7) tré thanh:

P(i—t(”‘”iﬂts ) l-a (2-8)

/2 \/Z - tx/2 \/_

Pay la cong thic thudng d4p dung nhat dé uéc lugng
khodng tin cay cta trung binh tdng thé khi n < 30.

Tu c6ng thic (2 - 8) sai s6 t6i han (hay d6 chinh x4c)

la e=t") \/_ , khodng tin cay sé la:
1=2e=2t"" —,
Jn
€ (n-1) (n-1) CV(%)
&(%)=—.100=t 100=t,, —=—
(%) X /2 X\/; tar \/;

Dung lugng mau can thiét dé dat dugc do chinh x4c
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80(%) la:

2
o) CV (%
Min = (tfx/zl) ( 0)j
£,(%)
Né&u mau dugc chon tir tdng thé hitu han theo cich riut
mau khong 1ap (khong hoan lai), khi n > 0,1N, d€ bao ddm
do chinh x4c cia uéc lugng thi sai sé t6i han sé nhan thém

hé s6 didu chinh % khi d6 cong thdc (2 - 8) tr

thanh:
N-n () S [N—-n

(n-1)
OL/Z \/_ Sﬂg (X/Z \/_
Dua vao day dé tinh todn e, (%), tir d6 s& xac dinh

duge dung lugng mau can thiét dé dat duge dd chinh x4c
xdc tuong doi cho truéce o(%).

P(x— ) I-o (2-9)

Vi du: Tu vi du § Bang 2.1, muc 2.2.2.2 trén day, néu
chi diéu tra ngiu nhién 10 cay trong téng sé 50 cay. Hay
udc luong khodng tin cdy cta tong thé (N = 50).

Béang 2.2 sau day 1a két qua tinh todn cdc tham sé tu
7 ciach chon mau c6 hoan lai, mbéi mau 10 cay.

Bang 2.2 cho cac nhan xét:

- DU rat mau c¢6 hoan lai nhung véi n < 30, gid tri
trung binh cla cdc mAu chénh léch nhau dang Kké,
X —Xin = 16,82 g/cay, dao dong trong khoang 66,53 g/cay
dén 83,35 g/cay.

- Gi4 tri do léch chuidn S khac nhau khong nhiéu. Néu
so v6i trung binh téng thé thi hé s§ bién dong tuong d6i 6n
dinh va khéc biét v6i hé s§ bién dong tong thé khong nhiéu.
46



Bang 2.2: Cic tham s6 cha tong thé va 7 mau chon
ngau nhién cé6 hoan lai

Tham Téng Mau

s6  thé 1 2 3 4 5 6 7
X 76,92 83,35 73,76 78,05 82,07 66,53 82,78 69,22
CV(%) 24,38 2521 27,22 21,87 13,69 33,47 2381 2824
S 18,76 21,01 20,08 17,07 11,24 22,27 19,71 19,55
€ 520 15,03 14,36 1221 8,04 1593 14,10 13,98
I=2¢ 10,40 30,06 28,73 24,42 16,08 31,86 28,19 27,96
(%) 6,76 18,03 19,47 1565 9,79 23,94 17,03 20,20
€ diém 265 665 635 540 355 7,04 623 6,18

€4(%) 345 797 861 692 433 1059 7,53 8,93

Diéu dé chiing té ring c6 thé st dung CV(%) ctia mau va
do chinh xac €y(%) cho tru6c theo yéu cau dé du tinh s&
lugng c4 thé can thiét cho cudc diéu tra.

- Khoang tin cdy cta udc luong (I = 2¢) theo luit
Student trong trudong hgp miu nhé 16n va dao dong tir
16,08 - 31,86, trong khi d6 khoang tin cdy cta udc lugng
theo luat chudn la 10,40. T4t cd cdc mau déu cé sai sO
tuong doi kha 16n, hau hét déu 16n, tir 16 - 20%, chi c6 mau
4 1a 9,8%, cao hon dang ké so véi sai s tong thé (6,76%).

- Vé6i dung lugng maiu n = 10, uéc lugng diém mau tuy
c6 chénh léch véi uéc lugng diém téng thé, nhung c6 thé
4p dung phuong phap u6c lugng diém dé thu thap gia tri
trung binh cdc 6 trong thi nghiém trén dong rudng.

V6i trung binh téng thé x = 76,92, do léch chuan tong
thé S = 18,76 (Bang 2.1), Bang 2.3 sau day sé lam ro su
khac biét gitta luat Student va luat chudn trong uéc lugng
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trung binh téng thé.
Tir Badng 2.3 c¢6 thé thay ring:

- Khi dung lugng mau n tang 1én, phan phoi Student
sé& hoi tu rat nhanh vé phan phéi chudn. Do d6 néu n > 30
c6 thé dung phan phdi chuidn thay cho phan phéi Student.

Bang 2.3: Udc lugng mot s6 tham s thong ké theo
luat Student khi dung lugng mau thay d6i véi a/2 = 0,025.

bo Tham s6 thong ké

twdo  toos

(n-1) diém
Theo luidt Student vdi cdc do tu do khac nhau

1 25,452 337,63 675,3 438,93 13,27 17,25

3 4177 39,18 78,35 50,93 9,38 12,19

5 3,163 24,23 4846 31,50 7,66 9,96

10 2,634 14,90 29,80 19,37 566 7,35

20 2,423 9,92 19,84 1290 4,09 5,32

30 2,360 7,95 1590 10,34 3,37 4,38

40 2,329 6,82 13,65 887 2,93 3,81

45 2,319 6,41 12,83 834 2,77 3,60

49 2,312 6,13 12,27 798 2,65 345

Theo ludt chuidn

ug s =1,96 5,20 10,40 6,76 2,65 3,44
(*) Tra trong phdn mém Excel: = tinv(0.025,df;, . 1))

€ I=2¢ ¢ (%) e4(%)

- Khi dung lugng miu nhé (n < 30) viéc thay thé luat
Student biang ludt chudn cé6 thé din dén sai 1ldm 16n.
Chéng han, véi ham phan phéi chuidn véi a = 0,05, uggs =
1,96, trong khi dé véi n = 4 (df = 3), gia tri t6i han Student
t) 5= 4,18, tiic 1a sai léch dén 2,22.
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- Vé uéc lugng diém: Mot quan thé ctia mot giong (c6
ki€u gen dong nhat), hé s6 bién dong giita cdc c4d thé cha
cdc chi tiéu sinh truéng nhu chiéu cao cay, s6 hat, qué/cay
¢ trén rudong phu thudc chii yéu vao su dong déu cua dat
trong, thong thuong 1a 8 — 15%, c6 khi 1én t6i 20 — 25%
(nhu Bang 2.3) ho#c cao hon. Véi céc chi tiéu nay, dé c6 do
chinh x4c cta udc lugng diém dat 6 — 8%, dung lugng mau
khodng 10 cay. Tuy nhién c6 nhiéu chi tiéu ma gitta cac ca
thé trong cung mot giong rat it khac biét nhau ké ca khi
trong trén ruong do dong déu vé dat khong cao. V6i cac
chi tiéu nay hé s6 bién dong lai rat thap, khong vuot qua
8%, tham chi chi 1 — 2%. Nhu vay chi can theo déi khodng
3 ca thé thi c6 thé dat dugc dd chinh xdc rat cao. Ching
han, hé s6 bién dong khéi lugng 100 hat ctia mot giéng
dau nanh 1a 5%, chi can can 3 miu (n = 3) da dat do chinh

xac &(%) = V%) _ > =29.

NP

Nhiing diéu can luu ¥y khi uéc luong trung binh tong thé:

- Truée hét, can xem ddi tugng nghién ciu dé quyét
dinh phuong phép 14y miu. Néu quan thé dong nhat (vi du
nhu mot giong thuan hay giong lai F;) c6 thé 14y mot miu
nhé hodc mau 16n. Néu quan thé khong déng nhat (vi du
nhu quan thé phan ly cdc thé hé lai, quan thé dot bién hay
sdn phdm cda ky thuat di tuyén), khi uéc lugng trung binh
quan thé cidn phai 14y nhiéu mau, hay 14y miu thi theo
phép rit mau nglu nhién réi tinh todn dung lugng miu
cin thiét dé bdo ddm do chinh xac cia uéc lugng.

- Can ct vao do 16n tong thé d€ quyét dinh dung
luong mau can thiét. Néu quan thé khong 16n c6 thé quan
sat toan bo téng thé.
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- Nén 4p dung phuong phap 14y mau ngiu nhién.

- Chi nén 4p dung phuong phép u6c lugng diém khi
dung lugng miu nho.

2.3. UGC LUGNG PHUGNG SAI TONG THE (6%
2.3.1. Uéc luong diém phuong sai tong thé

Gia st la dai lugng ngiu nhién v6i phuong sai téng
thé o? chua biét. K&t qua rat mau véi dung lugng n ta duoge
cdc gia tri quan sat: X, Xg, .., X,. Gia tri phuong sai miu
chua hiéu chinh sé la

§ =13 (x,-%)
nia

Néu st dung phuong sai miu chua hiéu chinh dé uéc
lugng o” ta c6:

E{%g(xi —i)z} =E{%§(x2 —2xii+i2)}

|gmgnege]
ZLE{j(xf—M“fz)}

:%E{Z(xz —n§)2}=%{gE(Xf)_”E(iz)}

Theo tinh chat 2 va 4 cia phuong sai ta c6:
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V(i):\l(% > xij=%zn:V(xi)=aniZ::V(X)

nig

Nhu vay phuong sai chua hiéu chinh la mét uéc luogng
chéch.
Phuong sai hidu chinh S =L12(xi ~%)* 1a u6c lugng
n-15

khong chéch cho phuong sai tong thé. That vay:

n

E{ ! > (x, —i)z}:LE{lZn:(xi —i)z}

n—143 n-1 |n‘5

2.3.2. Uéc luong khoang phuong sai tong thé

Viéc uéc luong khodng phuong sai tong thé dugc tién
hanh theo luat phan phéi “khi binh phuong”.

Pai lugng ngiu nhién lién tuc y*> phan phoi theo luat
“khi binh phuong” véi n bac tu do, néu ham mat do xdc
suit cta né dugce xac dinh bang cong thic:

0 viix <0
X n

f(x)={———e2x>  v6ix>0
2%F("j
2

trong dé I'(x) la ham Gamma.
Va, d6 thi ham mat do x4c suit c6 dang nhu hinh 2.2.
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/ \mm/mo;;
" X

Hinh 2.2: D6 thi ham mat do xac suat
theo luat khi binh phuong

Ngudi ta dd ching minh dugc ring néu dai lugng
ngiu nhién y*> phan phéi theo luat khi binh phuong véi n
bac tu do thi ky vong E(y®) = n va phuong sai V(x®) = 2n.

Theo luat phan phoi khi binh phuong, véi dung lugng
mau n, s6 bac tu do 1a n — 1 va do tin cady 1 — a cho truéc,
c6 thé tim dugc cap oy va o sao cho o; + 0 = o va hai gia
tri t6i han khi binh phuong tuong tGng la xzif;)vé ng’;)
théa man diéu kién:

P < x\y)) = o va
P(x? > XZEZ_I)) = Ol
Tu do:
POV <<t =1-(u+ ) =1-a (2-10)

-1)8?

G2

vao cong thidc (2 - 10) thi cong

thic u6c lugng phuong sai tong thé theo luat khi binh
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phuong la:

—-1)S? ~1)s?
((ﬂ z(n_)l)_gcz < (” 2(n—)1) J:l_a (2-11)
X(XQ Xl—lxz

va khoang tin ciy cua u la:

((n—l)Sz _(n—l)SzJ

20n-1) 2(n-1)

XO‘: Xl—oc2

Khi uéc lugng khodng tin cay d6i xing thi oy = oy =
o/2, cong thic (2 - 11) tré thanh:

_ 2 _ 2
P[&s&swjzl—a 2 -12)

Vi du: Hay uéc lugng phuong sai téng thé vé ning
sudt (c4a thé) cha t6 hop bong lai F; S02-13/TM1 trong tai
DPai hoc Nong Lam Tp. HCM, 2008 theo s6 liéu Bang 2.2
vGi S = 18,76 véi do tin cay 0,95.

0 day o= 1 - 0,95 = 0,05; w2 = 0,025; 1 — /2 = 0,975.

Tra gia tri ¥* trong phan mém Excel, ta c6 ng‘fg;:
70,222 va (%) = 31,555. Thay cdc gia tri nay vao cong
thic (2 - 12) ta cé:

2 2
(49><18, 76" 49x18,76 j: (546,24 ; 245,46)

70,222 31,555

va: P(245,46 < 6> < 546,24) = 0,95
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Nhu vay & mtc tin ciy 0,95 phuong sai tdng thé nang
suit c4 thé cta t6 hgp bong lai F1 S02-13/TM1 nam trong
khodng tir 245,46 dén 546,24.

2.4. UGC LUGONG KHOANG XAC SUAT CAC DAU
HIEU PINH TiNH CUA MOT TONG THE

Viéc udc lugng khoang xdc sudt ciac dau hiéu dinh
tinh cia mot téng thé dugc tién hanh theo luat “khong —
mot”.

® Ludat “khong - mot”A(p)

Giad st dé thi ndy mam mot 16 hat giong, mot hat
giong chi c6 mot trong hai kha niang x4y ra, hoéic la ndy

mAam (bi€n ¢6 A) hodc 1a khong ndy mam (bién ¢6 A). Vay

z d » 2 A ? N m
xac suat dé c6 m hat nay mam trong n hat thu la p=—
n

con xdc sudt hat khéong ndy mam la
n—m m
q= =]l-—=1-p.
n n

Mot cach téng quat, gid si ta lam mot phép thd,
trong d6 bién c6 A c6 thé xdy ra véi xdc sudt bang p. Goi
X 1a s6 lan xudt hién A. Nhu vay X 1a dai lugng ngiu
nhién roi rac v6i hai gia tri hoac 12 bang 0 (néu khong
xuit hién A) hodc 1a bing 1 (néu xuat hién A) véi cdc xéc
sudt tuong tng dugc biéu thi bang cong thic:

P, = pqu'x v6ix =0; 1, trong d6 q = 1 — p.

Phan phoi thdoa man véi cong thic trén day duge goi la
phan phoi theo quy luat “khong — mot” cho dai lugng ngiu
nhién X véi tham s6 p.

Bang phan phdi x4c suit cta dai lugng ngiu nhién X
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theo quy luat “khong — mot” c6 dang:
X | o 1
P | g P (g=1-p)

T bang phan phoi xdc sudt ta co:
Ky vong: EX) =p
Phuong sai: V(X) = pq

Do lech chuan: 6, =/ pg

® Khoang uéc luong va dé chinh xac cua wéce
luong

V6i dung luong mau da 16n, hoac néu n > 5 va

\/ P _\/1—19,"
I-p, Py

Jn

phoi “khong — mot” sé c6 phan phoi gan phan phéi chuian
tédc N(0, 1), do d6 van c6 thé uéc lugng khodng tin ciy tan
suit p cda tong thé. Véi do tin cay 1 — o cho truéc, cé6 thé
tim dugc cdp oy va oy sao cho oy + 0z = a va hai gia tri t6i
han chuén u,, va u, théa man diéu kién:

< 0,3 (p,, 12 x4c sudt mau) thi luat phan

P(U < U, ) =oa; vaP(U > uaz) = Oy
Tu d6:
P(ul_algUgu%):l—(oc1+oc2):1—oc (2-13)

(p,—p)Vn
tinh chat u, =-U,_, thi cong thic udc lugng xdc suat p

Thay U= vao cong thdc (2 - 13) va ap dung
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tong thé la:

P(pm—uaﬂf—p’"(l_p'”) SpSpm+ua]1’—p’”(l_p’")]=l—oc (2-14)
n n

va khoang tin c4y cua p la:

/pm(l—pm) /Pm(l—Pm)
J— —; + o —_
{pm uaz n pm u 1 n

Khi uéc luong khodng tin cay do6i xing thi oy = o =
o/2, cong thic (2 - 14) tré thanh:

- -
P{pm —uamfw <psp, +uam/MJ =1-a(2-15)

bay la cong thic thudong ap dung nhat dé udc lugng
khodng tin cay xdc sudt p. V6i o = 0,05, uye = 1,96; o =
0,01, uye = 2,58 va o = 0,001, uye = 3,29.

Tt cong thic (2 - 15), sai s6 téi han cia uéc lugng (dd

p,.(1-p,)
n

chinh xdc) 1a e=u,, va khoang tin cay la

I=2¢. Dung lugng mau can thiét dé dat dugc do chinh xac
cho trudc g la:

p,(1-p,)

Miyin = (uoc/2)2 2

€

Vi du: Dé kiém nghiém ty 1é ndy mam mot giong

bap lai, ngudi ta da tién hanh thi 4 miu, mdéi mau 100
hat. K&t qua nhu sau:
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MAu thir ‘ 1 2 3 4  Téng
S6 hat ndy mam ‘ 93 89 87 96 365

Hay uéc lugng khodng xdc sudt ndy mam cta 16 hat
giong va so lugng hat can thi dé dat sai s6 khong vugt qué
3% v6i do tin cay 95%.

Gidi: n = 400, p,, = 365/400 = 0,913, o = 1 — 0,95 =
0,05, Ug 025 = 1,96 va & = 0,03

Vé6i dung luong mau da 16n, theo cong thic (2 - 15) ta co:

P(0,885< p <0,940) =0,95

Nhu vay véi mic tin cay 95% ty 1é ndy mam cia hat
giong nam trong khodng 88,5% dén 94,0%.
2 pm (1 - pm )

2
0

0,913(1-0,913)
0,03

S6 hat can thi: n_ =(u,,)

=1,96> =340,8 =~ 341

D& dat sai s6 khong vuot qua 3% can thir toi thidu 341
hat.
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Chuong 3
SO SANH CAC THAM SO

Gi4 tri trung binh, phuong sai va cdc tham s& khac
theo cdc ddu hiéu dinh lugng ho#c xac sudt cdc ddu hiéu
dinh tinh cla cédc téng thé dugc uée lugng tir nhitng s6 lidu
qua céc cudc diéu tra khdo sat mau la nhitng két qua mo ta
tong thé. P& cung cdp nhiing dif liéu can thiét phuc vu cho
muc tiéu nghién ctu hodc ting dung trong san xuit, can phai
danh gid, so sanh va phan tich mé6i quan hé gitta cdc tham
s6 clia cac tong thé. Chuong nay sé dé cap dén viéc so sdnh
cac tham s6 tong thé tir két qua cac cudc diéu tra khdo sat
cdc mau, gom:

- So sanh hai trung binh va mdé rong (phuong phap
tham s6 va phi tham sd);

- So sanh hai phuong sai va mé rong;
- Panh gia tinh doc 14p cua cac d4u hiéu dinh tinh.
Viéc so sanh trong cac thi nghiém sé dugc dé cap &
phan 2.
3.1. SO SANH HAI TRUNG BINH VA MG RONG
3.1.1. Phuong phap tham sé
3.1.1.1. Co s¢ ly luan
Pé so sanh hai trung binh miu X, vaX,khong don
gian 1a so sanh hiéu s6 X, - X,, béi vi mbi s6 trung binh
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N - S. . o
déu c6 sai so &: € =ua/2—‘(tru’dng hop mau 16n) hay

In

S.
g =t, Tl (cho moi truong hgp, theo chuong 2).
n,

Nhu vay d& so sanh hai hay nhiéu trung binh & d6 tin
cay 1 - o ndo d6 can phai x4c dinh khoang khéc biét toi thiu
c6 ¥ nghia phan biét (Least Significant Difference - LSD)
gitta chang:LSD =t Sd, trong d6 t, la gia tri t6i han phan
phoi Student ¢ mic o (thudng goi 12 thing hay tiy tyer), Sd 1a
sai s0 thuc nghiém giita hai trung binh (gia tri Sd s& duogc
néu cu thé trong tiing truong hgp). Khi c6 dugec Sd dé dang
tinh duge LSD,.

Gia thuyét Hy: X,=X, dugc chdp nhan véi d9 tin cay 1
- o (mic sai 1am o) khi ‘}_(1 —)_(2‘< LSD,, con gia thuyét H;:
)_(lqé)_(z dugc chap nhan vé6i do tin cay 1 - o khi ‘)_(1 —)_(2‘2

o

X, -X
LSD,. Do Tiy =% va t, = LSD

dinh su chénh léch gitta hai trung binh ‘}_(1—)_(2‘ S0 véGi

nén thay vi kiém

LSD,, ngudi ta chuyén sang kiém dinh Tty 0 V61 thang. Khi
Trn < tohang gid thuyét Hy duge chdp nhan, con khi Ty >
thang gid thuyét H; dugc chdp nhéan.

Trong truong hgp dung lugng mAu 16n hoic da biét
phuong sai ctia hai téng thé, phép nghiém U s& duge sit dung
0 P . N ‘Xl - X, s
dé so sanh hai trung binh: Uy = dugc so vai ugp.

Dé phép nghiém ding can luu y yéu t6 so sanh. Vi
du: Khi so sanh giong dira Xiém dugc trong ¢ Binh Dinh
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va giong dia Xiém d6 dugc trong & Bén Tre tic 1a ta mudn
ddnh gid 4nh huéng cta hai diéu kién trong dén giong
dira. Yéu t6 so sanh ¢ day 1a sinh thdi trong dira. Con khi
so sanh céc gidng dua thi ching phai dugc trong mét diéu
kién nhu nhau (cung viung va cung mot loai dat). Va, dé
danh gid giong dira nao tot cho ving nao thi thi nghiém dé
phdi dugc trong trén nhiéu viung (thi nghiém hai yéu to:
giong va vung). Tuy nhién dé danh gia giong dira dic san
cia Binh Pinh dugc trong 6 Binh Dinh va giong dua dic
san cia Bé&n Tre dugc trong ¢ Bén Tre (hai giong nay khéc
nhau) thi yéu t6 so sanh ¢ day la dira cia Binh Pinh va
dira cua Bén Tre.

O ngay trong mdt noi, ndu trong hai giong & hai 16
kh4c nhau, méi 16 14y mot s6 mau (mot sé cay). Viéc so
sanh s& khong chinh xdc vi d4t cha hai 16 khong thé dong
nh4t (khac nhau khéng nhiéu thi it) nén gi4 tri trung binh
cia hai giong khong chi do giong tao nén, chua néi dén
ngay trong mot 16 cdc c4 thé trong mot giong c6 su khac
nhau do yéu t6 dat trong. Tuy nhién c6 thé chdp nhan khi
da xac dinh dugc do dong déu chia dat & mic cho phép.

Trong so sanh hai trung binh, néu so sanh Ty v6i t,
(t t6i han hai phia — t Critical two-tail), khi d6 do tin cay
s& 1a 1- a. Néu so sdnh Ty v6i tos (t t6i han mot phia — t
Critical one-tail), khi d6 d6 tin ciy sé la 1- o/2.

Trong thuc nghiém, nguoi ta thuong 14y mic o = 0,05
(do tin cay la 95%) khi so sanh Ty v6i too5 hodc o = 0,01
(do tin cay sé la 99%) khi so sanh TN v6i to01-

3.1.1.2. So sanh hai trung binh khi da biét phuong
sai ctia hai téng thé o va o,

Khi da biét phuong sai clia hai téng thé, viéc so sdnh
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gitta hai trung binh dugc thuc hién theo cong thc:

X, -X
U,y :% 3-1)
o, o
non
Trong dé:

X, va X, la trung binh clia hai miu mAu quan s4t
o, va o, la phuong sai ctia hai miu quan sét

n1 va ny la dung lugng cia hai miu quan sat

2 2
2, A G G
¢ day Sd= |L+—2%

n.n,

Gia tri Ury sé dugce so sanh v6i gia tri t6i han ugys.
Né&u Upy < ugs thi X, khong khac X, & do tin cay 1 — a.

Néu Upy > uge thi )_(1 khac )_(2 ¢ do tin cay 1 — a, hoac
la X, > X,hoacla X, < X,.

Gia tri uye dugc ghi ¢ muc 2.2.1, chuong 2.

Thuong thi trong sinh hoc rat hi€m truong hgp biét
dugc phuong sai téng thé.

3.1.1.3. So sanh hai trung binh khi chua biét phuong
sai cua hai tong thé nhung biét rang chiing bdang
nhau (6, = 6,)

Viéc kiém tra su bing nhau (khéc nhau khong c6 ¥
nghia) cua (512 va 65 thong qua viéc kiém tra hai phuong sai
mau S’ va S;nho phép nghiém F (s& duge dé cap ¢ muc 3.3).
Khi phuong sai cia hai téng thé khong khdc nhau c6 y
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nghia, thi viéc so sanh gita hai trung binh dugc thuc hién
theo cong thic:

_ X, -X,| -

TTN ) )
(nl_l)sl +(n2—1)82 l_l_i
n+n,—2 n,n,

@ @
& day Sdz\/(nl 1)S; +(n,-1)S; (l_i_iJ

n+n,—2 n,n,

t,, dugc tra véi (ny + ny — 2) do tu do.

Do tin cay cia phép so sanh khdc nhau khi 14y cac
gid tri t6i han cta t khac nhau (gia tri t6i han mot phia va
hai phia).

Vi du: So sanh niang suit ca thé cha t6 hop bong lai Fy
C92-52/C118A theo s6 liéu sau day va F; S02-13/TM1 (¢ vi
du Bang 2.1, chuong 2) véi cac thong tin sau:

T6 hop C92-52/C118A: n, = 45; X= 63,56, S? = 387,90

T hgp S02-13/TM1: ns = 50; X= 76,92, S% = 351,68

Giai:

Truéc hét phai kiém tra hai phuong sai. D& kiém tra
ta dung tiéu chuin F:

387,90
=227 1,10
™ 351,68

tra bang F véi hai d tu do 49 va 44 ta c6 Foo5 = 1,63. Nhu
vay c6 thé coi hai phuong sai bang nhau.

Ap dung cong thic (3 - 2) ta c6:
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_ ‘)_(1 _Xz‘

- (n,—1)S? +( 1)52(1 1]
\/nl— H(m-1Sy (1 1

n+n,—2 n, n,
_ 76,92—-63,56
(50-1)(351,68)+(45-1)(387,90) (14_1)
50+45-2 50 45

= 3,38
t, dugc tra véi 50 + 45 — 2 = 93 do tu do ta dugc:
t(9),305 =199, t?)?m =2,63.
Nhu vay, Try = 3,38 > toy, = 2,63, ning sudt F; t§ hgp
S02-13/TM1 cao hon t6 hop C92-52/C118A véi do tin cay 99%.

Két qua so sanh trung binh F; S02-13/TM1 va F; C92-
52/C118A trén phan mém Excel:

t-Test: Two-Sample Assuming Equal Variances

C92-52/C118A  S02-13/TM1

Mean 63.56 76.922
Variance 387.90 351.68
Observations 45 50
Pooled Variance 368.8169
Hypothesized Mean Difference 0
df 93
t Stat -3.3861
P(T<=t) one-tail 0.0005
t Critical one-tail 1.6614
P(T<=t) two-tail 0.0010
t Critical two-tail 1.9858
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3.1.1.4. So sanh hai trung binh khi chua biét phuong
sai cua hai téng thé nhung biét rang chiung khac
nhau (6, # 6;)

V6i dung lugng mau da 16n (n > 30), khi phuong sai cia
hai téng thé khac nhau, viéc so sanh giffta hai trung binh
dugc thuc hién theo cong thic:

_x X

T =11 “2
™ §+i§
n.n,

trong dé6: X, va X,1a trung binh cta hai mau mau quan sat;

(3-3)

S12 va S§ 14 phuong sai ctia hai mau quan sat; n; va n, la dung
lugng ctia hai miu quan sat.

Gia tri t6i han phan phéi Student t, dugc tra véi & do
tu do 14y s6 nguyén tif cong thic sau:

(n,~1)(n, -1)(Sf+35j2

[ n, o n, 3 -4

Néu n; = ny = n thi cong thic (3 - 3) tré thanh:

_K X

[s? 482
n

Nguoi ta da ching minh duge rang néu X, khac X, mot

TTN

cach ngiu nhién thi ci 100 1an rat mau khong qua 5 1an Ty
< togs (gia tri t6i han t hai chiéu) véi do tin cay gia thuyét H;
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12 95% va khong qua 2,5 1an Ty < tozs (gid tri t6i han t mot
chiéu) v6i do tin cay 97,5%. Nguge lai, khi X, khong khac
X, mdt cach ngdu nhién thi ct 100 1an rat miu khong qua 5
1an Try > toes v6i do tin cay gia thuyét Hy la 95% va khong
qua 2,5 1an Ty > toezs v6i do tin cay 97,5%.

Nhu vay, néu Toy > thang 6 mic o thi két luan ring X,
khac X, 8 do tin cay 1 - o. Va, néu Tox < thang ¢ mic o thi két
luan rang X, khong khéc véi X, & do tin cay 1 - o

Luu y rang, khi n cang 16n t, cang gan dén uy,, phan

phdi Student cang gan phan phéi chuan. Khi dé viéc so sanh
hai trung binh theo cong thiic:

_x X

U. =1t ~2
™ $+$
n.n,

Khi d6 ta st dung phép nghiém U.

Vi du: So sanh ning suit ca thé thé heé F; va F, cla t§
hgp bong lai C92-52/C118A trong tai Pai hoc Nong Lam
Tp. HCM 2008 theo két qua theo doi sau day.

Ning suit c4 thé (g/cay) cta 45 cay F,

50,7 30,0 32,9 78,1 413 72,9 57,1 52,0 94,5 877
69,7 64,6 72,9 79,6 91,2 46,6 42,9 429 294 764
72,0 65,8 58,1 50,1 53,1 71,0 54,5 52,1 62,3 94,0
59,2 38,5 57,9 66,0 39,6 78,6 374 54,8 78,4 48,6
98,0 68,0 96,8 97,8 94,2

Trung binh: 63,56; Phuong sai: 387,90; Po léch chuin:19,70
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Ning suét c4 thé (g/cay) cha 110 cay F,

20,9 69,4 425 21,3 456 21,5 14,9 10,7 11,3 20,3
103,0 104 97,0 53,0 57,5 41,8 79,5 91,0 44,5 37,0
42,0 11,7 54,9 41,8 492 524 551 91,0 475 43,0
49,6 64,3 1320 60,7 940 45 99,0 96,3 894 96,0
495 59,1 44,9 42,9 62,8 49,7 73,8 46,9 758 62,0
40,2 57,9 87,7 53,3 985 32 982 419 588 79,1
495 523 638 174 776 699 655 59,6 795 485
17,7 38,0 20,5 359 474 37,0 858 455 29,0 62,8
289 31,6 16,6 34,6 485 374 642 50,4 26,5 94,0
78,0 16,6 37,8 38,1 83,3 86,4 29,6 255 334 11,3
742 199 758 59,1 33,1 66,4 139 524 31,8 98,0

Trung binh: 53,45; Phuong sai: 768,61; Do léch chudn: 27,72

R6 rang hai tap hop s6 liéu c6 phuong sai khac nhau.
Ap dung cong thic (3 - 3) ta cé:

_ ‘Xl_)_(z‘
S .S

n.n,

TTN

63,56—-53,45
\/387,9 | 768,61
45 110

Thay cac gia tri vao cong thic (3 - 4) ta duge £ = 136 do
tu do va véi do tu do nay tiéu chuidn T = tiéu chuidn U,

136 _ N 136 _ _
toos = Uggs = 1,98, con trg =y 5 =2,61.

)

Nhu vay, nang suat F; cao hon ning suat F, v6i do tin
cay trén 95% gan 99%.

Két qua so sanh trung binh F; va F, trén phan mém
Excel:
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t-Test: Two-Sample Assuming Unequal Variances

F1 F2
Mean 63.56 53.45
Variance 387.90 768.61
Observations 45 110
Hypothesized Mean Difference 0
df 114
t Stat 2.5596
P(T<=t) one-tail 0.0059
t Critical one-tail 1.6583
P(T<=t) two-tail 0.0118
t Critical two-tail 1.9810

Dé so sanh chinh xac hai trung binh khi hai phuong sai
miu S;va S;khac nhau ¢ mic tin cay 95%, doi héi phai c6
dung lugng mau 16n (n > 30).

Vé6i dung luong mau nhé (n < 30), khi hai phuong sai
miu S va S;khac nhau viéc so sdanh s& kém chinh x4c.
Trong trudng hgp nay cé thé ap dung phuong phap rat miu
ngau nhién c6 hoan lai tif mau da c6 rat nhiéu lan (hang
tram 1an) dé uéc luong trung binh méi cla hai méu va tién
hanh so sanh nhu trudng hop dung lugng mau 16n.

3.1.1.5. So sanh hai trung binh lay mdau theo cdp
(Paired two samples)

Co sé ctia phép so sanh nay la: Néu hai dai lugng
ngiu nhién X;, X, c¢6 quan hé phan phdi theo luat Student
thi dai lugng ngau nhién téng hay hiéu clia ching ciing
phan phéitheo luat Student.

Trong truong hop nay, viéc so sanh hai trung binh )_(1

va X, dugc kiém dinh theo tiéu chudn T sau day:
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T, :Siﬁ (3-5)

trong do:
= 1Y . . 1A
d==>(x,—x,) la trung binh d¢ léch;
n oy
S, =+/V(d;)1a do léch chuén clia cac do lech d; = x4 — xx

n la dung lugng mau (n = n_= n, )

Né&u T > to05 v6i n — 1 bac tu do thi )_(1 + )_(2 , ngugc
la1 TTN < to,05 thi Xl = Xz .
Do tin cay cua phép so sanh khic nhau khi 14y cac

gia tri t6i han cta t khac nhau (gia tri t6i han mot phia va
hai phia).

Vi du: Két qua hoc tap ciia 26 sinh vién nam thud
nh4t va nam thd 2 duge ghi § Bang 3.1.

Loai trtr nhitng truong hgp may rdi trong thi clt, két
qua hoc tap & Bang 3.1 1a do su c6 géng cla cic em.

S6 liéu Bang 3.1 cho thay trong 26 sinh vién, c6 14
em c6 diém nadm 2 cao hon ndm 1 (+), 11 em c¢6 diém nam
2 thap hon nam 1 (-) va 1 em diém 2 ndm bang nhau. Khé
c6 thé so sanh két qua hoc tap 2 nam hoc.

Dé ap dung cong thic (3 - 5) ta tinh:

a:lz(xn ~X,)=(-04+02-01+...
ni

~ 0,4) = 0,073
S, =+/V(d;)=0,346
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Bang 3.1: Diém trung binh cdc mén cha 26 sinh vién

Pi€m cdc nim X,-X; Pi€m cac nam X,-X;
TT TT
1X) 20Xy () 1(X) 2%y ()
1 8,3 7,9 -04 14 6,7 7,2 + 0,5
2 8,4 8,6 + 0,2 15 6,9 7,1 + 0,2
3 8,2 8,1 -0,1 16 9,3 9,4 +0,1
4 6,5 7,2 + 0,7 17 5,8 5,6 -0,2
5 7,8 7,3 - 0,5 18 8,6 8,8 + 0,2
6 6,9 7,2 + 0,3 19 6,2 5,8 -0,4
7 7,1 7,1 0,0 20 7,9 8,2 + 0,3
8 8,4 8,7 + 0,3 21 7,8 7,6 -0,2
9 7,6 7,9 + 0,3 22 9,0 8,7 -0,3
10 7,8 7,7 -0,1 23 8,2 8,6 +0,4
11 7,5 7,7 + 0,2 24 8,4 8,2 -0,2
12 6,4 7,2 +0,8 25 7,3 7,2 -0,1
13 6,8 7,1 + 0,3 26 5,8 5,4 - 0,4
. d 0,073
Cudi ciing: Ty S, Jn 0346 V26 =1,08

Ty = 1,08 < t0:" = 2,06.
Nhu vay két qua hoc tap hai nam nhu nhau (X,=X,).

3.1.2. Phuong phap phi tham s6

Céc phép so sanh hai trung binh bing phuong phap
tham s trén day dugc thuc hién vé6i diéu kién 1a c4c tdng
thé c6 phan phoi theo luat chudn ho#c 1a c¢6 dung lugng
mau 16n dé€ c6 thé ap dung dinh ly gi6i han trung tam.
Néu diéu kién nay bi vi pham, viéc kiém dinh theo céc tiéu
chudn trén kém hiéu nghiém. Trong truong hgp nay can
phai st dung tiéu chudn phi tham s6.

Véi phuong phap phi tham s8, cac tiéu chudn kiém
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dinh dua vao thit hang xé&p theo d6 16n nhé cta cac gia tri
quan sat, khong st dung tham sé trung binh va phuong sai.

Do céc tiéu chudn phi tham s6 khong chinh xdc bing
c4c tiéu chudn tham s6, nén néu diéu kién kiém dinh tham
s6 dugc théa méan thi khong nén st dung tiéu chuidn phi
tham sd.

Phuong phdap phi tham s6 dung dé so sanh hai hay
nhiéu tri trung binh cda hai hay nhiéu mau riat tir cic tong
thé c6 ngudn goc khic nhau (miu doc 14p) hosic c6 cung
ngudn goc (miu phu thudc).
3.1.2.1. So sanh cac trung binh cac méu déc lap

® So sanh trung binh hai méu déc lap

Tiéu chudn U ciia Mann va Whitney

Dé ap dung tiéu chudn U, hay xét vi du sau day.

Vi du: Dé danh gia tinh dong nh4t ctia khu dat thi
nghiém tai Trai thuc nghiém Pai hoc Nong Lam Tp. HCM,
chiing t6i da tién hanh do chiéu cao cay cua giong bong
S02-13 dugc trong & ba vi tri (ba 16), mdi 16 theo doi chiéu
cao 10 cay. Két qua nhu sau:

Chiéu cao cay (cm) cia céc cay trong ba 16

Lo1. 72 87 71 70 80 67 80 80 82 66
Lo2: 97 95 90 81 92 91 95 96 84 72
Lo3: 62 68 73 8 69 79 T7 76 83 84

Dé danh gid 16 1 va 2:
Buwéce 1: Xép hang so6 liéu

Truéc hét hay sap x&p hang tir nhé dén 16n cac s6 do
clia ci hai 16 theo thid tu 1, 2, 3, ..., 20. C6 thé sip x&p thu
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cong hay nhd phan mém Excel trén may vi tinh. Trudng
hgp céc s6 c6 cung d6 16n thi thi hang dugc chia déu cho
mbi 6. O vi du nay két qua x&p hang nhd Excel nhu sau:

Lol 72 87 71 170 80 67 80 80 82 66
Hang (5) 13 4 3 (7)) 2 (1) (7 11 1
L62 97 95 90 81 92 91 95 96 84 72
Hang 20 17 14 10 16 15 17 19 12 (5)

O day c¢6 2 hang 5 cho s6 72 theo thd tu 5, 6; 3 hang
7 cho s6 80 theo thi tu 7, 8, 9, vi thé mdi s6 72 c6 tha
hang méi 1a 5,5, tic 1a (5 + 6)/2 va mdi s6 80 c6 thi hang
mdéi 1a 8, tde 1a (7 + 8 + 9)/3. Viéc xép hang ding khi:

nn+1)

R, +R, = ; R; 1a téng thd hang cia 16 1 va R, 1a

tong thi hang cia 16 2.

Két qua xép hang lai nhu sau:

Le1 72 87 71 70 80 67 80 80 82 66
Hgng 55 13 4 3 8 2 8 8 11 1 R;=63,5

L62 97 95 90 81 92 91 95 96 84 72
Hgng 20 17 14 10 16 15 17 19 12 5,5 Ry=146,5

nn+1)

Kiém tra: R, +R, = = 63,5+146,5

_20Q20+1) _ 0

Buéce 2: Kiém tra va danh gia két qua

Ngudi ta da ching minh dugc ring khi ny va ny (ny +
ny = n) cac phan phoi U; (cho tdng thé cia miu 1) va U,
(cho tong thé cia mau 2) tiém can phan phdi chudn véi:
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_nn, _nlnz(nl+n2+l)

E(U) =

va V(U)

Khi d6 st dung phép thir sau dé danh gia:

U _ nlnz
b2
U= (3-6)
\/nlnz (n, +n,+1)
12
y n, (n, +1)
vOi U1:”1nz+T_R1 3-7
+1
va U, :nlnz+%—R2
ho#c Uy cé thé tinh:
U2 ER(3UD) —U1 (3 = 7,)
va Urn (Uy) = - Upy (Uy).

Néu UTN > 1,96 thi U; # Uz, ngugce la1 U < 1,96 thi
U1 = Uz.

O vi du nay: R, = 63,5; R, = 146,5. Thay vao cong
thic (3 - 7) va (3 - 7) ta ¢6: Uy = 91,5 va U, = 8.5.

Theo cong thic (3 - 6) ta c6:
10x10

‘91,5—

Upy = 2 =3,14 > 1,96
\/10><10(10+10+1)

12
U, # Uy cho thay hai 16 nay c6 dat khac nhau.

Mot cach tuong tu, két qua kiém tra U; (16 1) va Us
16 3):
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R; = 104; R3 = 106; U; = 51,0; Us = 49,0; Ury = 0,08
va gitta U, (16 2) va U; (16 3):
R, = 143,5; Rs = 66,5; U; = 11,5; U = 88,5; Uy = 2,91

Vé6i cic két qua nay thi dat 16 1 va 16 3 dong nhat va
khéc véi 1o 2 vé do tot xau.

Bay gio hidy danh gia d0 dong déu cha cac 16 qua
phép so sanh phuong sai (phuong phdp tham sd) theo s&
liéu sau:

Lo X s? S CV(%)
1 75,5 51,17 7,15 9,5
2 89,3 64,01 8,00 9,0
3 75,6 57,82 7,60 10,1
So sanh phuong sai 16 2 v6i 16 1:
64,01
=——=1,25< Fyp5= 3,18
#5117 o0

Hién nhién 1a Fsq va Fas déu nhé hon 3,18.

Diéu d6 cho thay, tuy 16 2 dat c6 tot hon hai 16 con lai
nhung dd dong déu trong tiing 16 ctia ca ba 16 nhu nhau.

C6 thé so sanh trung binh 16 1 va 2 theo cong thiic (3 - 2):

|75,5-89,3|
Ty =
(10—1)51,17+(10—1)64,01(1+1)
10+10-2 10 10

= 4,07 > too5 v6i 18 d0 tu do 1a 2,10.
R6 rang trung binh 16 2 khac véi 16 1 va 3.

Mic du do tot xau c6 khac nhau nhung ca ba 16 déu
c6 hé s6 bién dong c6 thé chdp nhan dugec (CV < 10%).
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Nhu vay, & mdi 16 c¢6 thé bs tri mdi 1an nhéc lai cho thi
nghiém dong rudng.

Tieu chudn U cia Siegel va Tukey

Dé kiém tra tinh dong nhat cla hai mau (hai 16) tir
hai téng thé c6 ngudon goc khéc nhau, Siegel va Tukey ciing
x€p hang chung cho c4 hai 16 hoan toan giong Mann va
Whitney nhung ky hiéu R; cho 16 ¢6 dung lugng mau nho,
con R, cho 16 ¢6 dung lugng mau 16n. Néu n; va ny déu > 9
ho#c n; > 2 va ny > 20 thi viéc kiém tra tinh dong nhat cta
hai 16 dugc thuc hién theo tiéu chudn U sau day:

B ‘ZR1 —n,(n, +n, +1)+1‘
\/”1 (n, +n, +1).n—32

Néu UTN > 1,96 thi U; # Uz, ngugce la1 U < 1,96 thi
U1 = Uz.

Uy (3-8

Theo vi du trén:
_[2x63,6-10(10+10+1)+1 _

\/10(1o+10+1).130

3,10

TN

Nhu Véy: U1 * Ug.

Trong truong hop n; = ny thi ¢6 thé thay R; hodc R,
vao cong thiic (3 - 8) va két qua tuong duong nhau. O day,
néu thay R, = 63,5 biing R, = 146.5, Upy = 3,17.

® So sanh cac trung binh nhiéu méu déc lap
Tiéu chudn H cia Kruskal va Wallis

Dé kiém tra tinh déng nh4t ctia nhiéu mau tir nhiéu
tong thé c6 ngudn goc khic nhau, viéc xay dung tieu H
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ciing thuc hién sau khi xép hang chung cho tap hgp tat ca
cdc s6 lidu cdc mau. Phuong phdp x€p hang hoan toan
giong Mann va Whitney.

Ngudi ta da ching minh dugc ring mot dai lugng
ngiu nhién gém n bién s6 dugc x&p hang tit 1 dén n, tap
hop tir £ miu, phan phdi theo quy luat “khi binh phuong”
v6i k — 1 béac tu do:

——3 +1 3-9
n+1)k1n n ) ( )

Trong dé6: n = In;la téng dung lugng mau

R;1a tdng c4dc hang trong maui (i=1,k)

k 14 s6 mau quan sat
Né&u H > ;s thi cdc miu khong thudn nhat.
Né&u H < yg,sthi cdc miu thudn nh4t, tic 1a cdc miu
xuat phat tir mot téng thé.

Vi du: Tu két qua phan tich ham luong mun (%)
trong 3 16 thi nghiém & bang & trang sau, hay so sanh tinh
déng nhat cia khu dat.

Lo1: 12,3 125 13,1 13,6 13,8 142 147 149 153 n;=9
Lo2: 12,8 13,9 142 147 153 153 158 16,8 17,4 ny=9
Lo3: 139 14,9 157 157 158 16,5 16,8 17,3 185 mn3=9

Ap dung phuong phdp xép hang nhu trén ta c6:

Lo 1: 12,3 125 13,1 13,6 13,8 14,2 14,7 14,9 15,3 n;=9
Hang 1 2 4 5§ 6 95 115 135 16 R,=685
Lo 2: 12,8 13,9 14,2 14,7 153 153 158 16,8 17,4 ny=9
Hang 3 75 95 115 16 16 20,5 23 26 R,=133
Lo 3: 13,9 14,9 157 157 158 16,5 16,8 17,3 18,5 ns=9
Hang 7,5 135 185 185 205 22 24 25 27 Ry=1765
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k
D 'R, =68,5+133+186,5=378
i=1
Kiém tra lai két qua xép hang:
z 27( 27+1)

Sr, -2

Nhu vay viéc xép hang la dang.
Theo cong thic (3 - 9) ta ¢6: H = 10,34, X, = 5,99.

=378

Nhu vay, khong c6 su déong nhat cia 3 16 dat thi
nghiém.

3.1.2.2. So sanh trung binh hai mdu phu thuéc - Tiéu
chudn téng hang theo dau cia Wilcoxon

Néu dung lugng mau khong dd 16n, céc tong thé lai
khéng theo luat phan phdi chuidn thi viéc so sanh dugc
thuc hién bang phép nghiém phi tham sé bing tdng hang
cua Wilcoxon sau day trén co sé cdc gia thiét:

- C4c dai lugng ngiu nhién X; va X, cia hai téng thé
nghién ciu c6 thé phan phdi theo mot quy luat bat ky.

- Hai miu ngiu nhién rat ra tir hai téng thé phai doc
lap va c¢6 dung luong tuy y.

Khi d6 gia thuyét kiém dinh hai trung binh s& la:

Hy: Hai tong thé c6 ky vong bang nhau vé6i do tin cay
1-o

H;: Hai tong thé cé ky vong khic nhau véi do tin cay
1-o (hOéC la X1 > Xz hOéC la Xz > Xl)

Dé danh gid hai trung binh miu, truéc hét phai xép
hang tit nhé dén 16n cdc s6 do cua cd hai mau theo thd tu
1, 2, ..., n nhu phuong phdp xép hang da néu trong muc
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2.2.1 trén day. n 1a tong dung luong cia hai mau: n; cia X;
va nqe cua Xy (n = nq1 + no).

Néu H, dang thi téng hang (ky hiéu 1a T) cia mau sé
ty 1é thuan véi dung lugng mau (ciing tic 14 néu n; = n,y thi
T cha mau 1 bang T cia mau 2) va T sé ¢6 ky vong va
phuong sai nhu sau:

g =l ) 3 - 10)
2
va o2 = ”11’212 (n,+n,+1) 3-11)

Trong kiém dinh téng hang cia Wilcoxon, hai dai
lugng ngiu nhién X; va X, phan phoi lién tuc va viéc xép
hang sé khong c6 thi hang trung nhau. Thuc t& khong thé
c6 hai c4 thé/phan ti hoan toan giong nhau, nhung khi
quan tric do lay do6 chinh xdc ctia don vi do nén cé su
trung nhau. Lic d6 thi hang sé dugc chia déu (nhu da thuc
hién ¢ 3.1.2.1 trén day). Gia tri phuong sai thuc nghiém sé
dugc tinh:

Zj:tj (17 -1)

(ny +n,) (my +n,~1)

2 _ i,

(3 -12)
12

[nl+n2+l]—

Trong d6 ¢ 1a tan s6 cua hang ghép nhém thd j. Hién
nhién, khi khong c6 hang ghép thi cong thic (3 - 12) lai
tré thanh cong thic (3 - 11).

Néun; <10 va ns <10

Sau khi tinh dugc téng hang ctia mdi mau, tra bang gia
tri tong hang Wilcoxon dé tim céc gia tri t6i han Ty, va T, va
xac dinh:
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- Néu ky vong ctia hai tdng thé giéng nhau thi T < T,
hoac T > Ty.

- Né&u ky vong cda hai téng thé khac nhau thi T > T,
hoac T < Ty.

Néu n; > 10 va n, > 10

Trong kiém dinh phi tham sé tong hang, Wilcoxon da
chiitng minh dugc ring khi cd n; va ny déu 16n hon 10 thi
phan phoi T sé tiém cin véi phan phéoi chudn. Khi dé viéc
so sanh trung binh ctia hai mau theo tiéu chudn U:

T_
U, =—* (3-13)
T
Néu Upy > ugs thi két luan raing X, khac X, 6 do tin

cdy 1 - a. Va, néu Uy < uge thi k&t ludn rang X, khong
khac véi X, & @9 tin cay 1 - o

Vi du: D& danh gia mot giong bip méi trong san xudt
mot cong ty da hgp dong vé6i 15 gia dinh trong ving, yéu cau
mdi gia dinh chon modt dam dat dong déu va gieo 2 giong:
giong dang sdn xuit phd bién trong ving lam dsi ching (PC)
va gidng méi do cong ty mang xuéng (GM). Ho con yéu cau
viéc thuc hién cac cong viéc gieo trong, cham séc phai thu
hién nhu nhau cho ca hai giong. K&t qua nang suit va phan
hang (trong ngoac) dugc ghi trong Bang 3.2 sau day. Hay so
sanh nang suat 2 gidng nay ?

Giai:
6déy,n1:n2:15;n:n1+n2:30;T:465
Thay s6 liéu vao (3-10) va (3-11) ta dugc:
ur = (15 x 31)/2 = 232,5
78



Bang 3.2: Nang suit va phan hang hai giong bap

Gia Ning suit (ta/ha) Gia Ning suit (ta/ha)
dinh PC GM dinh PC GM
1 68,5 (5,5) T77,5(18) 9 69,0 (7) 71,8 (12)
2 73,3 (156) 83,0 (22) 10 72,0 (13) 74,8 (16)
3 57,5 (1) 62,5 (2) 11 79,0 (20) 88,0 (29)
4 81,4 (21) 87,6(28) 12 69,5 (9) 72,2 (14)
5 77,8 (19) 69,3 (8) 13 87,3 (27) 83,8 (24)
6 85,5 (25) 93,5 (30) 14 70,2 (10) 63,8 (3)
7 68,5 (5,5) 71,56 (11) 15 68,0 (4) 76,5 (17)
8 87,2 (26) 83,5(23) T = 465
o, =ﬁ><31— 6 _ 581,24 va oy = 24,11
12 30%29

_T—p, 465-232,5
o, 24,11

Tir d6: Upy = 9,64

Véia = 0,05, Ug 025 = 1,96 va o = 0,01, U 005 = 2,58

Nhu vay: giong GM > DC v6i do tin cady 99%.
3.1.2.3. So sanh cac trung binh nhiéu méu phu thudc
- Tiéu chudn Friedman

Viéc kiém tra tinh dong nhat ctia cdc maiu bing phép
nghiém 2.

- Truée hét, xé€p hang tha tu 1, 2, 3, ... gilta céc
phuong an trong tiing noi (hodc ting thoi diém), mdi noi
mot hang.

- Sau d6 tinh tdng s6 hang cho tiing phuong 4n theo
tung cot.

- Cudi cung la kiém tra su giong hay khac nhau giita
cac phuong 4n theo tiéu chudn y*
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2 _
XN =

12 X
——>» R7-3p 1 3-14
ab(a+l)z ' (a+1) ( )

Trong d6: a 1a s6 phuong 4n
b 12 s6 noi (s6 thoi diém)

R; 1a tdng hang cda ting phuong 4n

Né&u %7y > Xeos VOia — 1 do tu do thi cdc phuong 4n
cho két qua khédc nhau, con X7, < X(Z),OS thi cac phuong an
khac nhau khéng du tin cay.

Vi du 1: Trong mot thit nghiém 5 giong d4u xanh tai
3 x4 Phu6c Tién, Phuéc Thing va Phuéc Dai, huyén Bac
Ai, tinh Ninh Thuan vu He Thu nam 2009, ning suat cdc
giong tai cac diém thi nghiém dugc ghi nhan trong Bang
3.3. Cau héi dit ra: ning sudt cia ciac xa nay khdc nhau
khong ?

Bang 3.3: Ning suit (ta/ha) cia 5 giong dau xanh va
két qua x&p hang tirng x4 cho moi gidng

Gisng\Xa Phuéc Tién })hUGC Phuéc Pai
/hang Thang /hang /hang

NP 305 13,9 b 3 12,3 ¢ 1 13,8 bc 2
bX208 178 a 3 164a 2 15,6 ab 1
HL 89-E3 16,2 a 3 15,1 b 1 16,1 a 2
V 99-1 12,3 b 2 122 ¢ 1 125 ¢ 3
Agredec-01 13,6 b 2 129 c 1 146 ab 3
P < 0,05 < 0,05 < 0,05

YR; 13 6 11
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Giai:
Oday:a=3,b=5,%R, = 13, ¥R, = 6, ¥Ry = 11
Thay gia tri vao cong thic (3-14) ta dugc:

L(132+62+112)—3x5><4
3%5(3+1)

X”T"N =
= 5,20 <¥.= 6,0.Nhu vdy ning suit

dau xanh cta 3 xa nay khong c6 su khac nhau.

Vi du 2: Két qua can khéi lugng 100 cAy mam mot
giong cai be xanh Brassica juncea L. dugc gieo trén 4 loai
gid thé khac nhau (TN1, NT2, NT3 va TN4) tai Bao Loc,
Lam Dong dugc ghi § bang 3.4. Theo k&t qua nay, c6 su
khac nhau hay khong vé khoi lugng cAy mam trén céc loai
gia thé&?

Bang 3.4: Khoi lugng trung binh 100 ciy mam (g)
clia 4 nghiém thic (NT) trén céc lan lap lai.

Khéi luong trung binh 100 cAy mam (g)

Lap lai
NT1 NT2 NT3 NT4
I 45 (1) 5,5 (4) 52 (2,5) 5,2(2,5)
II 4,7 (1) 5,3 (4) 4,8 (2) 5,0 (3)
I11 4,7 (1) 5,1 (4) 5,0 (3) 4,8 (2)
YR, 3 12 7,5 7,5

Ghi chu: S6 liéu trong ddu () la hang ti nhé dén lén ciia cdc NT
cho méi lan ldp lai.

Giai:
Oday:a=4,b=3,YR; =3,%R, = 12, ¥Ry = ¥R5 = 7,5
Thay gia tri vao cong thic (3-14) ta dugc:
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12

——= (3 +12° +2x7,5”) - 3%x3x5
4x3(4+1)

2 _
XN =

=8,1>x,0="18.

Nhu vay, khoi lugng cAy mam trén céc loai gia thé c6
khac nhau.

Dé biét duge su tot x4u cta 4 loai gia thé ta chi can
kiém tra su khdc nhau gitta NT1 va NT3, NT2 va NT3 theo
tiéu chudn U ctia Mann va Whitney hay cia Siegel va
Tukey da néu trén day.

Két qua kiém tra theo tiéu chudn U cia Mann va
Whitney cho biét:

U1 va U3: R1 = 6, R3 = 15, U1 = 9, U3 = O, UTN = 1,96
Uz va U3: Rg = 14, R3 = 7, U1 = 1, U3 = 8, UTN = 1,53 <
1,96

Nhu Vﬁy U1 3/—' U3 va U2 = U3

Tur day, c6 thé noéi NT2 1a tot nhat, NT1 1a xdu nhat,
NT2 hon NT3 va NT4 khong di mic tin ciy 95%.

3.2. SO SANH HAI PHUONG SAI VA MG RONG
3.2.1. Co sG 1y luan

Nhu da dé cap & chuong 1, phuong sai 1a tham s6 dic
trung cho do phan tdn cta dai lugng ngiu nhién, néi cach
khac la su khac biét gitia cdc gia tri x; chia trong mot tap
hop s6 liéu quan sat so v6i s6 trung binh. Néu céc x; 1a s6
do ctia mot tong thé thuan nhat thi phuong sai phdn 4nh
do dong déu cua téng thé. Viéc so sanh hai phuong sai ctia
hai t6ng thé loai nay la so sanh su dong nh4t cia téng thé
nay véi su dong nhat cha téng thé khac, vi du nhu gitta
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gidng nay vdi giong khac. Néu cac x; 1a céc gia tri cia mot
tong thé khong thuan nhat nay (vi du nhu giita cdc giong),
con céc y; la gia tri cia mot téng thé khong thudn nhat
khac (vi du nhu gitia cac mdc bon), thi viéc so sanh phuong
sai clia hai t6ng thé nay cho biét su khdc nhau gilta céc
muc clia yéu to nay (gilta cdc gidng) giong hay la khac véi
su khac nhau gitta cdc muc cta yéu t6 khac (gitta cadc mic
phan), tdc 12 yéu t6 nao khac nhau nhiéu hon. Néu so sanh
phuong sai gdy ra do su khac nhau gitta cdc nghiém thic
v6i mot loai phuong sai khac do sai s6 (ngau nhién) gy ra,
thi viéc so sanh d6 cho biét giita cdc nghiém thic c6 khac
nhau hay khong. Trong trudng hop nay, néu nhu phuong
sai do cdc nghiém thiuc khac véi phuong sai ngiu nhién
khong du tin cdy ¢ midc nao d6, thi ta néi rang su khac
nhau giita cac nghiém thic 1a do sai s6 (hay, cling nhu sai
s0), thuc su la ching khong khac biét nhau. Pay 1a phép
phan tich phuong sai (ANOVA) cac nghiém thdc trong cac
loai thi nghiém, sé& dugc néi téi & phan 2.

Viéc so sanh phuong sai 6, va o, cla hai tong thé c6
hai trung binh tong thé u va i khong thé do truc tiép bang
khoang hi¢u s6 ©; -0, nhu so sanh hai trung binh, béi vi:
phuong sai dac trung cho do phan tan, khong 1a dic trung vé
vi tri, ¢6 don vi tinh 14 binh phuong ciia s6 do theo dau hiéu
nao do.

Nguoi ta da dung phép ty s6 dé so sanh hai phuong
sai mau, tir d6 suy doan cho tong thé. Néu hai phuong sai
bang nhau, thuong s6 sé bang 1. Tuy nhién do trong udc
luong, cac phuong sai tdng thé nim trong nhitng khodng
khac nhau, ty 1&é gitta hai phuong sai tudn theo ludt phan
phoi Fisher — Snedecor F(n;, ny) nén dugc tric nghiém
bang tiéu chudn F.
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3.2.2. So sanh hai phuong sai
3.2.2.1. Luat phan phéi Fisher — Snedecor F(n,, n,)

Pai lugng ngau nhién lién tuc F phan phdi theo luat
Fisher — Snedecor v6i n; va ns bac tu do, ham mat do xac
suit ctia né duge xac dinh bing cong thic :

0 v6ix <0
nl+n2 %] %2 n-m
f(x)= F( 2 j"‘ " X 2

F(’;jf(”;j (n,+nx) 2

trong d6 I'(n) 1a ham Gamma.

véix >0

Va, d6 thi ham mat do xac suat c6 dang nhu hinh 3.1.

f(x) |4

flmon) g

Hinh 3.1: P thi ham mat do x4c suat
theo luat phan phoi Fisher — Snedecor

Nguoi ta da ching minh dugc ring néu dai lugng
ngau nhién F phan phoi theo ludt phan phoi Fisher —
Snedecor v4i n; va ns bac tu do thi ky vong:

n,

E(F) =

n,
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2n; (nl +n; —2)

n (n, - 2)2 (n,—4) '

va phuong sai V(F)=

3.2.2.2. Phép nghiém Fisher — Snedecor F(n; -1, ny - 1)
Theo luat phan phéi Fisher — Snedecor, véi dung
lugng mau cta hai dai lugng ngiu nhién n; va n,, sé bac tu
do 1a (ny — 1) va (ny — 1), thda méan diéu kién:
P(F > f[(nl—l)(nz—l)]) =q

< Y L. [(nl—l)(nz—l)] :;
va c6 tinh chat:f; f[(nl—l)(nz_l)] .
1-o

Véi do tin cay 1 — a cho truéc, c6 thé tim duoc gia tri
t6i han Fisher — Snedecor f, v6i (n; — 1) va (ny — 1) bac tu do
dé kiém dinh su khac nhau ctia hai phuong sai hai dai lugng
ngau nhién:

Fry =— (S;>S2) (3 - 15)

Né&u Fry > f, thi S7>S}6¢ do tin cay 1 - o, con Fy < i
thi S} =S;.

Vi du: Hay so sanh phuong sai F; (Sf: 387,9, ny =
45) va phuong sai F (S =768,61, ny = 110) cta t6 hop bong
lai C92-52/C118A véi s6 liéu trong vi du ¢ muc 3.2.1.4.
Gigi: O day gia tri S?> S?, cong thic (3 - 15) trd
S: 768,61
thanh: Fry ==2. Thay S’va S:vao ta c6: Fpy =—————=
™ Ty YoRvE > ™ 387,90

2
1,98. Gid tri foos = 1,55; foor = 1,88 va fooor = 2,34 (gid tri
fhang dugc tra trén phan mém Excel véi do tu do tir s6 109
va mau so 44).
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Nhu vay, phuong sai Fy 16n hon phuong sai F; véi do
tin cay 99%.

D6 1a diéu duong nhién vi phuong sai F; do nglu nhién
(mdi truong dat) gy ra. Néu dat hoan toan dong nhat thi
S;= 0 vi cdc c4 thé F1 c6 cung kiéu gen, con phuong sai
Sictia Fy 1a vita do sy phan ly vé kiéu gen vita do mbi
truong d4t gy ra. Chénh léch phuong sai do su khdc nhau
kiéu gen gay ra la: S;- S; = 768,61 — 387,90 = 380,71 va hé
s6 di truyén nang sudt trong F, la: H? = 380,71/768,61 =
0,495 (49,5%). Pay la hé s6 di truyén nghia rong.
3.2.3. Panh gia su dong nhit cac phuong sai cia
nhiéu tong thé
3.2.3.1. Khi dung luong mdu rut ra tit cic téng thé
khac nhau

Né&u dung lugng mAu clia £ phuong sai mau S;, S,
Silang, ng, ..ng (i=1Lk), ny #ng# .. # ny, hi =(ny — 1), b =

Thi va S’la trung binh s6 hoc ctia £ phuong sai:

o DS
- oh

Tiéu chuidn Bartlett dung dé kiém dinh su dong nhat
cua cac phuong sai la:

B :X, trong do:
C

V=2303[ hlgS’ - hlgS; |
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=t S

Céc phuong sai miu dong nhat khi B <x§(§; Y nguge

lai khi B> xf,({;; Y thi cdc phuong sai khong déong nhat.

Vi du: Két qua diéu tra bién dong ning suit ca thé
(g/cay) cia 5 giong bong thuan véi ny = 26, ny = 32, ng =
29, ny = 30, ns = 19 va cdc phuong sai tuong dng S’ =
623,8, S;=420,4, S;=630,6, S;=461,0 va S; = 586,6. Hay

kiém dinh tinh déng nhat ctia cdc phuong sai v6i dd tin

cay 95%.

Dé tinh B ta lap bang sau

1 25 623,8 15.595,0 2,795 69,9 0,040

2 31 420,4 13.032,4 2,624 81,3 0,032

3 28 630,6 17.656,8 2,800 78,4 0,036

4 29 461,0 13.369,0 2,664 77,2 0,034

5 18 586,6 10.558,8 2,768 49,8 0,056

Y 131 70.212,0 3566,7 0,198
Tu do:

=536,0

5 D hS; _70.212,0
h 131

1gS* = 2,729

V=2303[ hlgS’ - hl1gS; |

= 2,303[(131)(2,729) — 356,7] = 1,982
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1 [w1 1
C=l4+——| S ——=
3(k—1)_2@ |

: 0,198—L}= 1,016
1) 131

(5
1,982
1,01

B:% =1,898 < %) = 9,488

O’\

Nhu vay, cidc phuong sai dugc xem la dong nhat, tic
14 céc giong déu thuan ching.
3.2.3.2. Khi dung luong méu rut ra ti cac téng thé
bang nhau

Trong trudng hop nay, c6 thé dung tiéu chudn Bartlett
dé kiém tra. Tuy nhién do phan phoixdc sudt theo tiéu
chuian Bartlett chi 12 x4p xi nén kém chinh x4c. Khi kich
thuéc mau bang nhau, ta dung tiéu chudn Cochran (G).

2
Smax
S;+S+...+S;

Céc phuong sai mau déng nhat khi G <g0:1 k) , ngugc

lai khi G > g; ") thi cc phuong sai khong déong nhat.

g; 1y gid tri t6i han cha phan phéi Cochran dugc

tra trong bang phu luc 7.

Vi du: Ciing v6i cac giong trén, néu ldy dung luong
mau bang nhau va bang 19, cdc phuong sai mau sé la
653,2; 466,1; 671,3; 581,4 va 586,6. Hay kiém dinh tinh
déng nhat cia cdc phuong sai v6i do tin cay 95% va uéc
lugng phuong sai t6ng thé néu cdc phuong sai dong nhat.
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Gi4 tri Cochran tit mAu quan s4t:

o 671,3
653,2+466,1+671,3+581,4+586,6

= 0,227

Vé6i o = 0,05, s6 bac tu do 1a 19 — 1 = 18, s6 lugng mau
(n—1,k

1a 5, gid tri t6i han tra duge la g™ =g\ = 0,3645

G < g% cho thdy cdc phuong sai la déng nhat, do
déng déu céc giong 1a nhu nhau.
Phuong sai t6ng thé dugc udc lugng:

=S = 653,2+466,1+671,3+581,4+586,6
5

= 591,7

3.3. PANH GIA TiNH POC LAP CUA CAC DAU HIEU
PINH TINH

Ngudi ta st dung tiéu chudn khi binh phuong (x*) dé
xdc dinh moi quan hé gitta hai d4u hiéu dinh tinh.

Gia st c6 mot téng thé cé hai diu hiéu dinh tinh A va
B. Gia thiét Hy : A va B doc 1ap va H;: A va B phu thudc.

Dé kiém tra cac gid thiét nay, tir tong thé c6 dung
luong mau n, lap bang trinh bay cdc dic trung A, B va tan
sO tuong Ung:

N Bl B2 vee Bj T(A;ng Ai

A1 nii nig nyj ni.

Az nai Nog Ny; no.

Ai ni nig i ni.
Tong B; n. n.g n.i Xni =n
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Trong bang:

n 1a dung lugng mau.

n; 1a 1a tan s6 Ung vdi cdc mic dj cia A; (i =1,i)va B;
(j=L).

n;. 1a 1a tan s6 Gng v6i cdc miic do cia dau hiéu A.

n.;1a 1a tdn s6 dng v6i cdc mic do ctia dau hiéu B.

Tinh doc 1ap ctia hai ddu hiéu A va B dugc kiém tra
theo tiéu chudn khi binh phuong (x?):

i J n2
2. =n b1 (3 -16)
K ; =1 I

N&u Y1 > X. V6i (i — 1)(j — 1) dd tu do thi bac bd H,
va chap nhan Hj, con y;, < X, thi chdp nhan H, va béc bo
H; v6i d6 tin cay 1 - a.

Vi du: Két qua diéu tra mic do 1ong cia la bong va
mic d6 khéang ray xanh dugce ghi & Bang 3.5. Vay, tinh c6
long c6 quan hé véi mic d6 khang ray khong ?

Bang 3.5: Két qua diéu tra tinh khang ray 50 giong bong

Mic do long ciala  KTB K RB Tong, A;

It 3 0 0 3
Vua 7 3 0 10
Nhiéu 5 8 5 18
Rat nhiéu 3 5 11 19
Téng, B; 18 16 16  Xn; =50

Ghi chi : KTB - khdng trung binh; K — khdng ; RK — rdt khdng.

Giai:
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6déy:i=4;j=3;n=50; ni. =3, 10, 18 va 19; n,; =
18, 16 va 16.

Thay gia tri vao cong thic (3 - 16) ta dugc:
Xin = 50 x {[3%A(18 x 3) + T°A(18 x 10) + 5%/(18 x 18) + ...

+5%(16 x 18) + 11%(16 x 19)] - 1} = 19,40
X = 19,40 > %00 = 16,81.
Nhu vay, tinh c6 10ng ¢6 quan hé chéit ché véi mac do
khéng ray véi do tin cay 99%.
Dé gidi bai nay c6 thé st dung phuong phdp sau:
Tru6c hét tinh tdn s6 1y thuy&t njcho cdc ny:
w =" Vidu cho n, 1a: (16 x 18)/50 = 5,76 trong khi d6

n
nss = 8. Sau khi tinh xong n; , kiém tra su khac nhau gitta

tdn so ly thuyét véi tan s6 thuc nghiém theo cong thic:
,\2
(”ij _”ij)

T -1

ij
Két qua tinh cac tan so n; dugc ghi ¢ bang sau (s

trong ngoac):

bo long KTB K RK Tong, A
ft 3(1,08 0(0,96) 0 (0,96) 3
Via 7 (3,60) 3 (3,20) 0 (3,20) 10
Nhidu 5(6,48) 8(5,76)  5(5,76) 18
Rit nhiéu 3(6,84) 5(6,08 11 (6,08) 19
Téng, B; 18 16 16 T =50

Thay gia tri vao cong thic (3 - 17) ta dugc:
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Yon= [(B8 — 1,08%1,08 + (7 — 3,6)%36 + (5 —
6,48)%/6,48 + ... + (5 — 5,76)%5,76 + (11 — 6,08)%/6,08)] =
19,40 > %o = 16,81.

Tiéu chudn y* c6 thé st dung rong rai dé kiém tra cac tin
s6 thuc nghiém khi da biét cac tan so 1y thuyét.
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Chuong 4
PHAN TiCH MOI QUAN HE

4.1. CAC LOAI QUAN HE

Phép u6c luong cdc tham s6 thong ké 1a phép mo ta
tong thé ti cac mau diéu tra khio sat theo mot chi tiéu do,
con phép so sanh la phép phan dinh sy khac nhau hay
gidng nhau gifia cic tdng thé theo mot hay mot s6 tham so
nhat dinh. Chuong nay sé& dé cap dén méi quan hé giita cac
dic trung trong mot téng thé va giita cac téng thé.

Né&u coi céc s6 do nhan dugc tir diéu tra khdo sat vé
mot chi tiéu nao dé ctia mau rat ra tir tdng thé 1a cac bién
s0 cla mot dai lugng ngiu nhién thi méi quan hé gitta hai
hay nhiéu téng thé, gitia hai hay nhiéu dic trung trong mot
tong thé 1a moi quan hé giita hai hay nhiéu dai lugng ngiu
nhién.

Céc mdéi quan hé dugc biéu thi bsi cdc ham s6 phu
thudc goi 1a phuong trinh héi quy. Tuy cdc méi quan hé
khac nhau nguoi ta chia ra:

1. Tuong quan va héi quy tuyén tinh (dudng thing),
gom:

- Tuong quan va hoi quy va tuyén tinh mot bién
- Tuong quan va hoi quy va tuyén tinh da bién

2. Tuong quan va hoi quy phi tuyén tinh (dudng cong),
gom:
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- Tuong quan va hodi quy va phi tuyén tinh mot bién
- Tuong quan va hoi quy va phi tuyén tinh da bién.
4.2. QUAN HE TUYEN TINH
4.2.1. Cac dang quan hé tuyén tinh

Phuong trinh biéu thi méi quan hé tuyén tinh giita X
va Y c6 dang:

y =flx) =a + bx 4-1)
hOéC y= f(xl) = bo + b1x1 + bz.’XIz + ... + bnxn (4 - 2)

Phuong trinh (4 - 1) goi 14 phuong trinh héi quy tuyén
tinh mot bién, trong d6 y 12 ham s6 (s6 phu thuoc), x 1a déi
s6 (s6 doc lap). Ung v6i mdi gid tri cda x ta ¢6 mot gid tri
xdc dinh tuong Ung cia y, b 1a hé s6 gbc, con goi 1a hé so
hoi quy va a la hing s6. Trén d6 thi hai chiéu (truc tung y
va truc hoanh x), d6 thi ham s6 cit truc tung tai diém a.
Néu a > 0 d6 thi di qua phia trén géc toa do, ngudc lai, néu
a < 0 @b thi di qua phia dudi géc toa do va dé thi di qua
géc toa do khi a = 0. Vé chiéu huéng va mic dd ctia moi
quan hé phu thudc vao hé sé tuong quan r (sé xét cu thé &
muc hé s6 tuong quan).

Nguoi ta goi 1a tuong quan tuyén tinh vi dudng biéu
dién ctia phuong trinh hoi quy y=a-+bXti cdc mau so
quan sat 1a mot dudng thang va § =a+bk 1a phuong trinh
cia dudng hoi quy 1y luan.

- Phuong trinh (4 - 2) goi 1a phuong trinh hoi quy
tuyén tinh boi (da bién), trong d6 y 1la ham s6 - s6 phu
thudc, con x; (i =1,_n)lé cac doi so - cac so doc lap. Phuong
trinh cta duong hoi quy ly luan dugc uéc lugng tir cdc mau
s0 quan sat la: = b +bx +bx +.. +b X,
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4.2.2. M6 hinh tuyén tinh don cac dic trung dinh luong

4.2.2.1. H¢ s6 tuong quan don va danh gia su ton tai
ctia hé sé tuong quan

® He¢ s6 tuong quan don
Dé do mic dd quan hé tuyén tinh gitta hai dai lugng
ngau nhién X va Y, nguoi ta dua ra khai niém hé sé tuong
quan. Hé s6 tuong quan ly ludn gitta X va Y, ky hiéu 1a p,
duogc dinh nghia bégi cong thic:
p= E(X—ﬂx)(Y—ﬂY)
6,0,

trong do6: i, ox 1a ky vong va do léch chudn 1y luan cta X
va Iy, 6y 12 12 ky vong va do léch chuén 1y luan cda Y.

Nguoi ta da ching minh duge —-1< p<1.
Trong thuc nghiém, hé s6 tuong quan gitta X va Y, ky
hiéu 1a  hodc rxy, dugc tinh bang cong thic:

Cov(X,Y)
Xy

Xy —X.y Xy -X.y
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Tinh chdt cia hé sé tuong quan

1. -1<r, <1

2. Néu S, va S, déu khéc 0 va r,, cang gan 1 hay cang
gan -1 thi X va Y c¢6 quan hé ham sé chit ché.
3. Néu S, va S, déu khac 0 va r,, cang gan 0 thi X va
Y khong c6 quan hé tuyén tinh hodc doc 1ap v6i nhau.
4. Néu r,, cang gan 0 va:
-S,=0thi X doclapvéi Y
_S, = 0 thi Y doc lap véi X
5. Néu r,, > 0 thi X va Y dong bién
Iy < 0 thi X va Y nghich bién

PREEEN
-~ g » \\
Lo ’ . \
e 7 g |
oA ’ ! L I
’ L [ T 1
’ Pid | ,
‘e ® - ] .
r - \ .
- N
r=+10 r=+0,8 r=+0,1
N
7 \ P
. . ’ RS
1 . \ (e @ A
| 1 ‘s \
‘e ./ \ . \
\ ’ \ \
\\\. f/ \\. ¢ .I
= < ,
S~
r=0 r=-0,5 r=-10

Hinh 4.1: So d6 biéu thi hé s6 tuong quan r don
v6i su bién dong cac gia tri
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C6 thé dua vao do 16n ctia hé so tuong quan dé xac
dinh gia mdc d6 quan hé gitta hai dai lugng.

| 7|~ 0: X va'Y doc lap hoic c6 quan hé phi tuyén tinh

0<|rl <0,3: XvaY cé quan hé yé&u

0,3< |rl <0,5: X va Y c6 quan hé via

0,5< |rl <0,72XvaY cé quan hé tuong d6i chit

0,7<1rl <0,9:XvaYeco quan hé chat

09< |rl <1: X va Y cé quan hé rat chat

® Danh gia su ton tai cua hé sé tuong quan

Hé s6 tuong quan biéu thi mic d§ quan hé giita hai
dai lugng. Tuy nhién, méi quan hé c6 thuc (ton tai) hay
khong phu thudc vao do tin cdy (néi cach khac la mic y
nghia) cta r. C6 nhitng méi quan hé “chit” nhung chua du
tin cdy (do dung lugng mau qud it), nhung c6 nhitng moi
quan hé yéu, thAm chi hai dai lugng khong quan hé véi
nhau (| 7| ~ 0) nhung ddng tin cay (dung lugng miu 16n).

Trong thuc nghiém, cé hai cdch dé danh gid do tin
cay ctia hé s6 tuong quan r:

1. So sanh hé s6 tuong quan thuc nghiém r,, v6i gia
tri r ly luan:

Hé s6 tuong quan 1y luan dugc tinh sdn vé6i do tu do n
— 2 § cac muc tin cdy khac nhau (phuy luc 4). Néu ry, > 1,
v6in — 2 bac tu do, ta néi ryy ton tai v6i dj tin cay 1 — a.

Vi du: v6i n = 20, 46 tu do 1a 18, néu ryy > 0,444 thir
ton tai véi do tin cdy 95% (sai 1am < 5%); néu ry, > 0,561
thi r ton tai v6i d§ tin cdy 99% (sai 1am < 1%) va néu ry, >
0,679 thi r tén tai v6i do tin cay 99,9% (sai 1am < 0,1%).
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2. Tra d0 tin cay r qua gia tri t6i han ¢ trong bang
Student:

xy 2
l-r,

Tra bang T v6i n - 2 bac tu do ta duge cac tri t6i han

)

2, 2 P 2 2 g -2 4. A .
t v6i cac muic a4 khac nhau. Néu T > tf;‘ , ta néi ry, ton tai

v6i do tin cay 1 — o

Vi du: véi n = 20, do tu do 1a 18, 5= 2,101;t}) =
2,878;t\1), = 3,922. N&u r, > 0,486, tinh theo cong thic
trén ta c6: T = 2,359 > 2,101, ta néi r ton tai véi do tin cay
95%. Néu ry, > 0,582 ta c¢6: T = 3,036 > 2,878, ta néi r ton

tai v6i do tin cdy 99% va néu ry, > 0,701 ta c6 T = 4,170 >
3,922, ta néi r ton tai véi do tin cay 99,9%.

Thong thudng, nguovi ta ghi sau hé s6 tuong quan thuc
nghiém cac ky hiéu : (*), (**) va (***) tuong ing vdi cac do
tin cay 95%, 99% va 99,9% cta r.
4.2.2.2. Xac dinh cac hé s6 a, b va y nghia ciia a, b

® Xac dinh cac hé s6 a, b

D€ du dodn md hinh tuyén tinh don §=a+bX, phai
xdc dinh gid tri t6i thich ava b. D€ tim cdc gia tri nay ta
st dung phuong phap binh phuong t6i thiéu do Karl
Pearson (1857 — 1936) dé xuAt.

Theo phuong phap binh phuong t&i thiéu, ava b toi
thich khi t6ng binh phuong d§ léch tir cdc gia tri thuc
nghiém y; va gia tri Iy ludn § 1a nhé nhat, tic la:

Q=) (y, ) 12 nhé nhat.
i=1
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Do Q > 0 nén nhat dinh sé& tim dugc a va b khi Q nhé
nhAt.

y 9Q

Tai diém a va diém b: a—Q= 0 va

= 0, tidc la:
0a ob ce
az y,—ax, —b
- =0
oa
az y,—ax, —b
=0
ob

hay

nb + éz X; = z Y,
bZ:Xi +éZXi2 = Z:Xiyi
Giai hé phuong trinh ta dugc:

DRI EIR Zylzx——i.y

Yai-(Xx)  X-()
D RTPY LI

=y—-ax

® Kiém dinh y nghia cia a, b
Dé kiém dinh 4 ta s dung:

T= @) so véi t\"

2]
)
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rong dé6: s (a)= Z(yl }7)2
emean s ZRI

Dé kiém dinh b ta st dung:

b—-b . (e
= 0 g0 vei t?

EPSERSE
trong d6: s, (b)= 2L(n-9) 2% >
n(n—Z)Z:(xi —i)
4.2.2.3. Kiém dinh dé tin cay cia ham hoéi quy tuyén
tinh

Dé kiém dinh su ton tai cia ham hoi quy ta st dung
phép nghiém F:

F=R— so v6i f(1, n-2)
R

SS egression SS .
trong‘ dé R2 = rxz = L hay R2 :1_ Residual
’ SS; SS,

S, =(y,-5) =Y. y:-n(7)

SSRegr. = SST - SSResidual

SSgesidua = [ZX —n }

R? duoc goi la hé s6 xdc dinh (determinant
coefficient). R? cho biét ty 1é phan bién dong do X giy nén
trong quan hé tuyén tinh (SSgegression) S0 VGi tong s bién
dong (SSy) ctia Y. Ty 1é nay duge tinh bing phin tram (%)
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khi nhan R? v6i 100. Phan tram con lai 1a do cdc yé&u t&
khédc gay nén trong quan hé da bién (néu c6) va do sai so
ngiu nhién.

R? cang 16n thi Y cang phu thudc vao X.

Trong phép nghiém F, néu F > f,(1, n-2) thi ham hoi
quy tuyén tinh c6 do tin cay 1 - .

Vi du:
S6 qua
A 9,0 10,7 10,7 131 98 144 10,6 114 86 122
/cdy (x)
NS,

236 312 28,8 37,3 285 37,1 30,8 28,1 183 26,2
ta/ha (y)

Két qua xtr 1y trén phin mém Excel

SUMMARY OUTPUT
Regression Statistics
Multiple R 0.831
R Square 0.691
Adjusted R Square 0.652
Standard Error 3.377
Observations 10
ANOVA
df SS MS F Sig. F
Regression 1 203.93 203.93 17.88 0.0029
Residual 8 91.24 11.41
Total 9 29517

Lower Upper

Coefficients SE t Stat P-value 95% 95%
Intercept -0.27 7.001 -0.039 0.9702 -16.41 15.88
X 2.65 0.626 4229 0.0029 1.20 4.09

O vi du nay, hé s6 tuong quan r = 0,831

Ham héi quy tuyén tinh y = 2,65x — 0,27 tén tai véi
do tin cdy 99% (muc y nghia cua F = 0,0029).
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4.2.3. M6 hinh tuyén tinh da bién
4.2.3.1. He sé tuong quan riéng

Hé s6 tuong quan riéng dugc tinh todn trong nghién
clu quan hé da bién.

Cé m dai lugng ngiu nhién X;, X,. .. X, ¢6 quan hé
v6i nhau. Hé s tuong quan riéng cua X; véi X, khi ¢6 dinh
Xg, k},7 hléu rizs sé la:

Ny — sl
Ja=2)(1-12)

Tuong tu, ta c6 hé s tuong quan riéng cua X; véi X;
khi C(A)/ dlnh Xk (rij,k) sé la:

N3 =

4-3)

r.
-7

Hé s6 tuong quan riéng cta X; véi X, khi ¢6 dinh X3 va X,

(ri2,34) la:

Nas —hashas
Tiass = ’ — 4-4)
- \/(1—7133)(1—7‘224’3)

Mot cach téng qudt, hé sd tuong quan riéng cta X;
vGi Xz khi C(A)/ dlnh X3, X4, Xm (7"12,34._.,,1) la:

I‘12,34...(171—1) - rlm,34...(m—l)an,34...(m—l)

hasam =

Vi du: Tinh ri53va ri35 theo Bang 4.1 sau.

Thay s6 liéu vao cong thic (4-3 va (4-4) ta co:
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I, ~Ij30y
(1-r3)(1-13)

Bang 4.1: Hé s6 tuong quan don gitta 7 dai luong

T3 =

X1 X9 X3 X4 X5 Xg X7
X1 1
xs 0,244 1
X3 0,627 -0,228 1
X4 0,609 -0,363 0,794 1
X5 0,461 -0,249 0,894 0,689 1
Xg 0,636 -0,069 0,701 0,628 0,687 1
X7 0,638 0,705 0,524 0,240 0,438 0,438 1
0,244-0,627x(—0,228)
= 20,510
\/(1—0,6272)[1—(—0,228)2}
vaL: Fyy = UK :'izrsz 2
\/(l_rlz)(l_rzz)
0,627 —0,244x(-0,228)
- = 0,723

\/(1 ~0,244)| 1-(-0,228)’ |

4.2.3.2. Xac dinh phuong trinh hoi quy tuyén tinh
® Cach tinh hé s6 hoi quy

Nhu da néu & trén, phuong trinh hoéi quy tuyén tinh
Iy luédn c6 dang:

A
A

y=b,+bX, +bX,+...+b X,

Theo nguyén ly cia phuong phdp binh phuong to6i
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A

thiéu, c6 thé tim dugc cdc hé so BO , 131 , by Bn sao cho:
A2 Ao A 2
Q= Z(Yi -9:) = Z(Yi —b, =bx; _“'_bnxin)
la t3i thiéu.
Vi du, v6i phuong trinh § = b +b X, +b,X,
A A A ~ ~ 2
Ta tim b,, b,, b, sao cho Q:Z(yi—bo—blxn—bzxiz)
nhé nhAt.
Tai ba diém b,, b,va b,:

(d ~ ~
%ZZ(}G_ o_blxu_blez)zo
3 .
< f = Z(Yi b, —b,x; blez)x 1 =0
1
P ) .
ka_‘t?z: Z(Yi b, —bx; blez)x , =0

hay

A —

n
= z XY
i=1

Giai hé phuong trinh nay ta dugc 60 , lA)l va 132
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® Kiém dinh dp tin cay ciia ham hoi quy tuyén tinh

D€ kiém dinh su tén tai cia ham héi quy ta st dung
phép nghiém F:

R?*(n-
L U D B f(p-1,1-p)
(1-R*)(p-1)
Trong dé: R* :1_M
SS,

p la so6 dai lugng ngadu nhién dugc nghién
ciiu trong quan hé véi y.

sS, =[ly, -3
SSRegr. =SSt - SSResidual

SSResidual = ||§/ - ?”2

o Kiém dinh § nghia ciia cac h¢ s6 b, (i=0,1n)

Dé kiém dinh su ton tai Biqﬁ 0 ta st dung:

Trong dé: S. (131 ) = [MS

Vi du: Két qua theo doi 7 chi tiéu trén 36 giong lua
duoc ghi ¢ Bang 4.2. Hay xdc dinh phuong trinh quan hé
v6i niang suat (g/bui).
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Bang 4.2: Két qua theo doi 7 chi tiéu trén 36 giong laa

Gibng S:; TS  Nhanh b]?)ilg S6 hat N{lla(zo NSTT N(Slu};‘”
(cm) nhanh HH (cm) /bong @) (g/bui) (e/bui)

1 1095 46,1 419 203 525 3,9 85,7 86,2

2 1191 362 334 200 63,2 4,0 839 854

3 1144 476 446 21,7 486 44 96,4 94,3

4 1197 572 552 20,0 52,0 41 1170 1141

5 1170 440 42,1 21,2 64,1 43 1158 1084

6 1215 359 34,0 221 47,6 43 68,7 69,8

7 1209 53,1 504 22,1 57,1 48 1085 1224

8 1195 333 30,8 20,0 40,9 4,0 50,7 50,7

9 1268 46,7 438 198 61,1 3,7 98,3 98,2
10 111,7 43,7 423 202 774 33 1081 1118
11 120,01 415 405 21,7 51,1 43 88,7 87,8
12 1212 525 50,7 22,0 512 39 101,4 1015
13 1278 30,6 283 225 66,8 3,8 72,3 78,2
14 1277 429 40,1 21,9 52,6 44 92,7 90,7
15 131,8 49,7 475 201 415 43 844 884
16 1118 42,1 37,3 18,7 4372 46 741 756
17 1175 40,2 38,1 194 56,7 47 10,7 97,1
18 1098 47,6 459 20,1 455 44 91,3 92,1
19 1224 57,0 548 19,0 43,5 42 100,2 103,7
20 1102 50,0 474 231 52,8 44 1100 1052
21 1293 55,7 52,8 20,3 528 42 1166 1124
22 126,1 454 41,2 203 52,2 43 91,6 90,5
23 120,7 46,9 442 20,6 482 4,0 84,3 85,7
24 111,9 49,8 459 194 555 42 1072 103,
25  100,0 36,9 342 21,3 398 45 61,1 63,1
26 1164 29,9 26,7 208 41,7 4,2 56,8 46,8
27 130,7 349 325 200 405 4,1 541 552
28 117,01 45,1 427 20,8 44,0 46 86,1 86,8
29 1104 346 33,0 201 53,2 46 80,3 80,6
30 1234 39,9 382 21,9 53,6 46 941 915
31 1335 57,2 52,8 19,7 436 44 1004 1028
32 1204 585 56,1 21,0 50,3 42 1186 1155
33 1162 30,2 27,8 20,9 41,4 5,0 570 60,1
34 126,1 49,0 43,9 20,2 48,3 43 91,0 90,5
35 130,01 535 51,2 21,9 528 45 1217 1141
36 1263 498 46,7 20,0 423 42 82,0 856

Ghi chi: TS — téng 6, HH — hitu hiéu, M — khoi luong, NSTT- nang sudt thuee thu
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Két qua tinh t6n nho phin mém Excel 5.0 cho thay:

SUMMARY OUTPUT
Regression Statistics
Multiple R 0.974
R Square 0.949
Adjusted R Square 0.938
Standard Error 4,794
Observations 36
ANOVA
af SS MS F Sig.F
Regression 6 12412.126 2068.688 90.02 2.1E-17
Residual 29 666.403 22.979
Total 35 13078.529
Coefficients  St-dard Error t Stat P-value
Intercept -125.236 25.808 -4.85 3.82E-05
X Variable 1 -0.046 0.112 -0.41 6.82E-01
X Variable 2 0.130 0.936 0.14 8.91E-01
X Variable 3 1.822 0.943 1.93 6.32E-02
X Variable 4 0.244 0.865 0.28  7.80E-01
X Variable 5 1.354 0.116 11.67 1.78E-12
X Variable 6 15.129 2.943 5.14 1.72E-05

Phuong trinh hoéi quy theo tinh todn trén day :

y=-125,24 — 0,05 x; + 0,13 x5 + 1,82x3

+ 0,24 x4 + 1,35x5+ 15,13x4

Két qua trac nghiém su ton tai cla cdc hé so6 hodi quy

¢ do tin cay 95% cho thdy, chiéu cao cay (x;), téng so
nhinh (x;), chiéu dai bong (x,) khong quan hé véi niang
suat (P > 0,68 va P > 0,89). C4c tinh trang s6 hat/bong (xs5)
va khoi lugng 100 hat (x¢) c6 quan hé chic chin véi nang
suat v6i do tin cay cia bs va bg déu 16n hon 99%. Riéng s6
nhdnh hitu hiéu (x3) ¢6 thé c6 quan hé v6i ning suit. Do su
c6 mit cha chiéu cao cay, tong s nhanh va chiéu dai bong
trong mo6 hinh nghién ctu c6 thé da dnh huéng dén do tin
cay cia hé s6 hoi quy bz (gan 94%).
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Sau khi loai trit ba tinh trang khong quan hé véi
ning sudt, két qua xi ly lai véi cdc tinh trang s6 nhanh
hitu hiéu (x;), s6 hat/bdong (x;) va khoi lugng 100 hat (xs)
cho thay:

Coefficients Std Error t Stat  P-value
Intercept -126.90 15.495 -8.189  2.4E-09
X Variable 1 1.94 0.096 20.293 7.7E-20
X Variable 2 1.36 0.105 13.028 2.4E-14
X Variable 3 15.47 2.701 5.728 2.4E-06

R6 rang, cd ba tinh trang nay déu quan hé vé6i nang
suat. Phuong trinh héi quy dugc xédc dinh la:

y = -126,90 + 1,94x; + 1,36%, + 1547x; (4 - 5)

Thay cac gia tri x;, Xo, X3 cua ba tinh trang s6 nhanh
hiru hiéu, s6 hat/bong va khéi lugng 100 hat vao phuong
trinh (4 - 5) ta dugc niang suat hoi quy & bang 4.1.

4.2.4. Vai tro cda ting bién trong quan hé da bién

Phuong trinh héi quy da bién: y = by + bix; + ... + bnx,
cho biét cac bién X, X,, .. X, ¢6 quan hé véi Y. Do don vi
tinh cta cdc bién khac nhau nén do 16n nhé ctia hé s6 hoi
quy b; khong biéu thi vai tro cia tiung bién X; déi véi Y. Vi
du, xét vai tro cia bién x; (s6 nhanh hitu hiéu) va x; (khoi
lugng 100 hat) véi nang suat (y), ta thdy méc du hé sé hoi
quy cuda x; nhé (1,94) nhung gia tri cia x; 16n (trén dudi
40), con hé s6 hoi quy cta x316n (15,47) nhung gia tri cta
x3 nhd (khodng 4g). Vi thé, khong thé néi khéi lugng 100
hat ¢6 vai tro quan trong hon sé6 nhdnh hitu hiéu trong
quan hé véi niang suit.

Dé x4c dinh vai tro clha ting bién trong quan hé da
bién ta st dung phép phan tich duong (Path Analysis).

Phép phan tich dudng do S.Wright dé xudt nam 1921
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12 phuong phdp phan tich méi quan hé nhan qua gitia cac
dai lugng nglu nhién. Theo d6, trong méi quan hé clia mot
cip dai luong c6 thé 1a két quad anh huéng ctia mot s6 mdoi
quan hé thanh phan véi chiéu huéng va mic do khac nhau.
4.2.4.1. H¢ 56 duong

® Cdac méi quan hé

Quan hé gitta hai hay nhiéu dai luong, néi chung cé6
hai loai:

- Quan hé nhin qua: mot bén la nguyén nhan con
mot bén 1a két qui va khong thé ddo ngugc. Vi du, quan
hé giita s6 qua, s6 hat véi nang suat.

- Quan hé ngang bang: c6 anh huéng qua lai, khong
phan biét nguyén nhan va két qua. Vi du, chiéu dai qué va
to qud, s6 qua va khoi luong qua.

X1
X9

X3

\

Xn

Hinh 4.1: Quan hé dong thoi x;1én y
/ Xz)
«— X3

Xn

Hinh 4.2: Quan hé giita nhiéu dai lugng
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® Khai niém hé s6 duong
Dung y, X1, X biéu thi gi4 tri thuc cha dai lugng két
qua va cac dai lugng nguyén nhan. Gia st y c6 quan hé véi
X1, X3 theo phuong trinh:
y= b() + b1X1 + bng

b; va by 12 hé s6 hoi quy riéng cla x;, x,. Hé s6 b,
phan anh anh hudng cia x; t6i y khi ¢6 dinh x,, tuong tu,
hé s& by, phan 4nh dnh hudng ctia x, t6i y khi ¢6 dinh x;.
Nhu vay khi ¢6 dinh x;, X, 14 don vi cia y, con khi ¢§ dinh
Xg, X3 1 don vi cia y. Do x; va X3 ¢6 don vi tinh khac nhau
va khac v6i y nén khong thé dung b; va by, @€ danh gia vai
tro cia x; va x, doi véi y.

Dé d4nh gi4 vai tro cla x; va X, d6i v6i y phai chuyén
d6i don vi cla y, X;, X, thanh s6 tuong doi.

Néu goi y, X, va X, 1a tri s6 trung binh va sy, s; va

s, 14 d6 léch chudn cla y, x; va X, ta c6:
(y-y)=hbix; - il) + by (xg - X,)

Chia hai v€& cho s, va su dung s, s, trong thuat todn:

6-9)_ s (%), s, (%)
s, Us, s Ts,0 s,
’ -y , X _i N , X _i L,
Pat y' =2 y,xlz L —Lva x, =—2—2 tacé:

S S, S,
’ ’ ’

y —Py_l.xl+Py_2.x2

S . S
L va P,=b,-2%

y.2

trong dé: P, =b,.—
Sy s

. P, va P, dugc goi
y
1a hé s6 duong biéu thi dnh hudng clia nguyén nhan x; va
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Xy dén két qua y.
Mot cach téng quat, khi dai lugng y c6 n dai lugng
nguyén nhan x; i = 1, 2, .n) thi hé s6 dudng dnh hudng

. S,
il A N . —_ 1
cua x; dén y la: P ;=b,—

Sy

Tir cong thic y' =P, x{+P,,.x; khong khé dé nhéan
ra hé s6 duong P 1a hé s6 hoi quy riéng cia x;dén y’.

D6 ciing 1a s6 hoi quy riéng clia x; dén y sau khi da chuyén
héa don vi.

4.2.4.2. Xac dinh hé sé6 duong

Moi quan hé gifta cdc x; v6i y va gilfa cdc x; véi nhau
tdc dong dén y la hét sic phic tap. Trong tai liéu nay ta
chi xét vai tro caa tung dai lugng x; khi ching tac dong
déng thoi dén y theo so d6 hinh 4.1.

Theo tinh chat 1 cia hé s6 dudng, néu quan hé giita
cac dai lugng xi, Xs, ... X, v6i y la quan hé nhan qua theo
hinh 4.1 thi hé s tuong quan gitta dai lugng nguyén nhan
x; v6i dai luong két qud y sé la:

i = ZPy.j'ij (4-6)
j=1

Cong thic nay la phuong trinh thi i trong hé phuong
trinh tuyén tinh. Theo tinh ch4t nay, hé s6 tuong quan
gitia x; va y c¢6 thé chia thanh n s6 hang, mbi s6 hang la
P it

Néu dai lugng x; va x; doc 1ap, tdc 1a r; = 0 thi cong
thic (4 - 6) tré thanh:
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Dé xdc dinh cac hé s6 duong (P ,) biéu thi mic do

anh huéng cta cac dai lugng nguyén nhan x; dén dai luong
y phéi gidi hé phuong trinh 1, =[A]P , trong dé [A] 1a

ma tran cua cdac hé sé tuong quan giiia cac dai luong:

rin rizg iz ... Iin

[A] rig TIog rag ... Iap
= |riz Is2 sy ... I'sp
tn T2n 7T3n ..« T'nn

va r, la vécto he s0 tuong quan truc tiép gitia cac dai luong x;,

Xg, ... VO y:
Tyl
Tyo
ry.x = I'y3
Tyn

Nghiém sé la: P, =[A]" Tyxo [A]'1a ma tran ddo cta

[A]. Pai lugng nao c6 P, cang cao, vai tro ddi véi y cang

16n.

4.2.4.3. Kiém tra mitc do quan hé cua cac dai luong
nguyén nhdn véi dai luong két qua

Dé kiém tra mic d9 d4nh huéng cha cdc dai luong
nguyén nhan X; 1én dai luong két qua Y, ta xét gia tri Bx:
Bx =2r,Pyx hodcgidatri R: R=(1- Bx)%°.

Bx goi 1a hé sé xdc dinh, cho biét ty 1é (mic d0) bién
dong cia cac dai lugng X; gy nén so vdi téng s6 bién dong
cia Y. Ty lé nay dugc tinh bang phin tram (%) khi nhan
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Bx v6i 100. Gia tri R cho biét mic do ctia phan con lai do
cac dai lugng khac chua dugc nghién ciu (néu c¢6) hoic 1a
sai s6 ngiu nhién.

Néu 0,8 < Bx < 1 thi cdc dai lugng anh huéng dén Y,
vé cd ban, da dugc nghién ciu day da, khi d6 R < 0,4;

Néu Bx < 0,7 thi con ¢6 mot hodc mot s6 dai lugng
khac dnh huéng dén Y ma chua dugc nghién ciu, khi d6 R
> 0,6.

Vi du ung dung

Hay tim hiéu vai tro cia siu chi tiéu xi, X, ..., Xg dén
ning sudt lda tir s6 liéu Bang 4.1.

Xt 1y s6 liéu trén Excel ta xac dinh dugc ma tran
tuong quan gitta cac x; ([A]) va vector r, nhu sau :

Heé s6 tuong quan gilta céc x; ([A]) T
X1 X9 X3 X4 X5 Xe

x; (1 0252 0244 0001 -0,037 -0,108) [ 0,134)
Xy | 0,252 1 0993 -0,113 0,014 -0,060 0,802
X3 | 0,244 0,993 1 0072 0042 -0,068 0,822
X, | 0,001 -0,113 -0,072 1 018 0,123 0,091
X5 |-0,037 0,014 0042 0,185 1 -0468 0,503
X5 |-0,108 -0,060 -0,068 0,123 -0,468 1 20,072

~ _/ N /

X4c dinh [A]_1 bang ham MINVERSE trong Excel:

/1,098 -0,875 0,600 -0,103 0,132 0,182\
-0,875 90,219 -89,246 3,509 1,575 -0,446

[A]‘l _ | 0,600 -89,246 89,359 -3,380 -1,631 0,440
-0,103 3,509 -3,380 1,246 -0,293 -0,321
0,132 1,575 -1,631 -0,293 1,436 0,707

(0,182 -0,446 0,440 -0,321 0,707 1,394 )
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Nhan [A]_l v6i r, bang ham MMULT ta dugc vector
cdc h¢ s¢ duong P, :

(0,018 )
0,055
0,765
0,013
0,586

(0,254 )

Ta thay, cdc hé s6 duong cta chiéu cao cay (x;), tong
s0 nhanh (x,), chiéu dai bong (x,) 14 bing 0 cho thay cac
tinh trang nay khong quan hé vé6i nang suit. Trong cac
tinh trang con lai, s6 nhanh hitu hiéu (x3) c6 hé s6 dudng
cao nhat, cho thdy sé bong c6 vai tro quan trong nhit dén
ning suat, k& dén 1a s6 hat/bong (x5) sau cung la khoi
lugng 100 hat (xg).

Xét hé so tuong quan don giita cdc tinh trang v6i nang
sudt (vector r, ) thi chi ¢6 téng s6 nhénh (x,) va s§ nhanh
hitu hiéu (x3) ¢c6 quan hé chit ché v6i ning sudt, s6 hat/
bong (x5) quan hé trung binh con khoi lugng hat (xs) khong
c6 quan hé v6i ning sudt. Piéu d6 cho thay hé s& tuong
quan don phan 4nh khong day da va ding dén cdc moi quan
hé.

Dé danh gid mic do quan hé giita ba tinh trang s&
nhanh hitu hiéu, s6 hat/ bong va khéi lugng hat dén ning
suat, ta tinh Bx. O vi du nay:

Bx = Pyxr, = (- 0,018 x 0,134) + (0,055 x 0,802) + ...

+ (0,586 x 0,503) + (0,254 x - 0,072 = 0,95
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Trong Excel, duing ham SUMPRODUCT dé nhéan
vector Py, vGi vector r, . Bx = 0,95 cho thdy trong nghién
ctu nay ba tinh trang s6 nhdnh hitu hiéu, sé hat/ bong va
khoi lugng hat kiém soat toan b ning suat lda.

4.3. QUAN HE PHI TUYEN TINH
4.3.1. Ty s6 tuong quan

Hé s tuong quan r biéu thi mic d6 quan hé tuyén
tinh gitta hai dai lugng ngdu nhién. Tuy nhién, trong nhiéu
trudng hop, hé s§ tuong quan r rat nhé, tham chi bang 0,
tdc 1a khong c6 quan hé chat ché hay doc 1ap véi nhau
theo quan hé tuyén tinh nhung lai c6 quan hé chit ché
theo mot moi quan hé khac — quan hé phi tuyén tinh.

Dé biéu thi mic d quan hé khac gitta hai dai lugng Y
theo X, nguoi ta sif dung ty so tuong quan, ky higula 7, :

. :\/I_E[Y—E(YX)]Z

DY

Y(Y-¥) -3 (Y-
Y (Y-Y)

trong d6: E(Y,) hay Y1a ky vong ctia Y khi ¢ dinh mot

hay

gia tri X, con goi la ky vong ctia Y véi diéu kién X.

Nguoi ta da ching minh dugc:

O<m,=<1 va p<m,, pla hé s6 tuong quan ly ludn
va0<ri< .

Néu r* 1a hé s6 xdc dinh biéu thi mdc do bién dong

cia X trong quan hé tuyén tinh so v6i bién dong ctua Y, thi
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777 biu thi mic do bién dong cta X trong quan hé phi
tuyén tinh so véi bién dong ctua Y.
(n,, — p) bibu thi mdc do quan he phi tuyén gitia Y va X.

(ﬂyx - p) cang 16n thi Y va X c6 tuong quan phi tuyén cang chit.
D& x4c dinh ty tuong quan ta thuc hién céac budc sau day:

1. Lap bang s6 liéu:

y
v X1 X9 Xk

Y1 yu Y12 Yk

ye Yo1 Y2 Yok

yn ynll yH12 ynlk
ni ng nx n=2xn;
T, T, Ty T =XT,

nj
Trong bang: T = Zyij ; nila so cac so liéu céc cot x;

i=1

2. Tinh téng binh phuong téng s6 (SSy):

3. Tinh tong binh phuong Y do sai khéc giita cdc x;
(SSx):
n 2 2
55, =5% T

Tn on

4. Ty s6 tuong quan:

SS,.
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4.3.2. Panh gia su ton tai cia ty sd tuong quan

D€ kiém dinh su tén tai cia ty s6 tuong quan ta si
dung phép nghiém F:
(772 —rz)(n—k)

E.= -
" (=) (k-2) “r

Trong d6: n 1a tong s6 s liéu

k 1a s6 nhom cua dai lugng X
Frn dugc so sanh v6i so v6i F, (B — 2, n — k).

Néu Fry > F, thi tén tai quan hé phi tuyén tinh,
ngugc lai, Fyy < F, thi ton tai quan hé tuyén tinh.

Vi du ung dung

Két qua theo doi gitrta thoi gian sinh trudéng (TGST,
ngay) va ning suat bong (g/cay) dugc ghi 6 Bang 4.3. Hay
danh gid quan hé gitta TGST vé6i ning sut.

Bang 4.3: TGST va ning suiat (NS) c4 thé

Thoi gian sinh trudéng, X (ngay)
98 99 100 101 102 103

644 59,2 50,0 574 60,9 382
39,7 51,7 424 50,3 504 374

tl;i’ c; 59.0 54,1 51,2 413 61,7
o 60,5 67,1 64,0
g 51,9
54,1
n| 3 4 3 2 6 4

T,| 163,1 2255 1436 107,7 325,717 201,3
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(ti&p) Thoi gian sinh truéng, X (ngay)
104 105 106 107 108 109
. 66,0 598 66,7 63,3 649 45,8
NS ca
the. Y 67,2 48,1 535 63,0 68,2 63,5
( ’) 72,2 56,7 75,1 51,3
¥ | 38
n; 4 2 3 3 2 3
T, | 279,2 107,9 176,9 201,4 133,1 160,6

Tn; = 39; IT, = 2.226,0

Theo s6 liéu bang 4.3:
1. Téng binh phuong téng so:
n T2
SS; =D yi——=[(64,4) + (29,7)* +
; n
-+ (51,3)% - (2.226,0)%/39 = 3.685,769
2 . Tinh tong binh phuong Y do sai khac giiia cac x; (SSx):

n ’I‘iz TZ ) )
SS, =Y, —— = [(163,1)%3 + (225,5)%4 +

1
. + (160,6)%/3]- (2.226,0)%/39 = 1.726,818
3. Ty s6 tuong quan:

SS
m e o L726818 _ o oo
SS,  \3.685,769

4. Kiém dinh 7

Tinh hé s6 tuong quan theo muc 4.2.2.1 ta dugec:
r=0,281

Thay n va r vao cong thic (4 — 7), ta c6:
118



(772 —rz)(n—k)

(1-7°)(k-2)

[(0,684)" —(0,281)" |(39-12)

_ - 1,98

[1-(0.684)" |(12-2)

Frn= 1,98 < Fo5(10, 27) = 2,20

En=

Nhu vay, v6i dung lugng miu n = 39, gitia thoi gian
sinh truéng va ning sudt bong chua cho thay c6 quan hé
phi tuyén tinh.

Kiém tra miic y nghia clia hé s6 tuong quan tuyén tinh:

T—, n—2

2
T\ 1-r,

= 1,78 < t0’05 = 2,03

Két qua nay ciing cho thdy chua d4 co sé dé két luan
vé su ton tai moi quan hé tuyén tinh gitta thoi gian sinh
truéng v6i ning sudt.

Nhu vay, dé x4c dinh ding méi quan hé nay can phai
¢6 dung luong mau 16n hon.

4.3.4. Chuyén ham héi quy phi tuyén tinh vé dang
tuyén tinh

D€ ué6c lugng cdc tham s6 ctia md hinh phi tuyén tinh,
mot s6 ham cé thé chuyén thanh dang tuyén tinh va thuc
hién nhu mé hinh tuyén tinh, cudi cung lai chuyén vé dang
ban dau.

1. Ham liy thua

y=ax;'x,*..x,
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Logarit hai vé:
Iny = Ina + bylnx; + bolnxs + ... + bylnx,

bat Iny = z, Ina = by, Inx; = k; va chuyén thanh ham
tuyén tinh:

Z = bo + b1k1 + bgkg + ... + bnkn

2. Ham mid

by+byx;+byX,+..4+b X,

y=e
Logarit hai vé:

Iny = by + b1x; + boxs + ... + byx,
bat Iny = z ta cé:

Z =bg + bixX1 + boxy + ... + byXy

3. Ham parabol

y =ax’ +bx + ¢
bat x2 = ky, x = ks ta c6:

y = ak; + bk + ¢
4. Ham lorarit

Iny = by + bilnx; + bolnx, + ... + bylnx,
Pat Iny = z, Inx; = k; ta c6 :

Z =17 =b0 +b1k1 +b2k2 + ... +bnkn

4.4. QUAN HE GIUA CAC DAU HIEU PINH TiNH
4.4.1. Hai dau hi¢u phan phdi s6 liéu hai chiéu

Dang phan phdi s6 liéu nhu sau:
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A B by bsy Téng
a n no ni + ng
ag ns ny N3 + ny

Téng ny + ns No + Ny Ny + Ng + N3 + Ny

Mboi quan hé gitta A va B dugc xac dinh bdi hé so F:

mn, —n,n,

F: \/(nl+n2)(nl+n3)(n2+n4)(n3+n4)

Vi du: Nghién cttu mdi quan hé giita 0 long cta la
bong v6i mic do khang ray xanh theo ké&t qua diéu tra ghi &
Bang 4.4 dud6i day.

Bang 4.4: Két qua diéu tra mic @ khang ray trén cac
gidng bong c6 mic do 1ong cua 1a khac nhau

Don vi: so giong

Mic do khang ray (B)

Mic 46 long caa 14 (A) -
Khang vita Khang Rat khang

It 3 0 0
Via 7 3 0
Nhiéu 5 8 5
R4t nhiéu 11 5 3

Véi s6 liéu trong bang c6 thé nghién ctu mdi quan hé
gitta mic do 1ong cta 14 bong v6i mic dd0 khang ray qua rat
nhiéu mdi quan hé. Chang han:

- Giira long it va long viua véi khang vira va khang

- Giffa 16ng it va 16ng nhiéu véi khang vita va khéang

- Gifia 1ong it va 1ong rat nhiéu véi khang viia va khang

121



- Gitra 1ong vira va 1ong nhiéu v6i khang vira va khang

Gitta 1ong it va long nhiéu vé6i rat khang va khang via
ta c6 bang sau:

Mic do long cta 14 Mic do khang ray (B)
(A) Khéng vita RAt khdang  Téng
it 3 0 3
Nhiéu 5 5 10
Téng 8 5 13

Tacé: F= (3)(5)=(9)() _
J3)(8)(5)(10)

Giita 16ng it va 16ng rat nhiéu véi rat khang va khang
viia ta ¢6 bang sau:

Mic do khang ray (B)

Ml:l' d" lA 2 1/ A 3 2
c do 1ong cta la (A) Khang vita R4t khang Téng

It 3 0 3
R4t nhidu 3 11 14
Téng 6 11 17

b B))-(0)0)

JB3)(6)(11)(14)

Két qua cho thay, 14 cang nhiéu long thi cang khang

ray.
4.4.2. Tuong quan theo thi hang

Két qua theo doi luong bén phan tdng hop (ta/ha) va
nang sudt laa (tAn/ha) nhu sau:
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Lugng

: 08 09 10 11 12 1,3 14 15 16
bon

Nang ‘ 50 51 53 54 54 55 56 56 57
suat

V6i cach tinh hé s6 tuong quan theo dau hiéu dinh
luong, tir s6 liéu & bang ta dugc: r = 0,97.

Dé tinh hé s6 tuong quan theo thi hang, nang suit dugc
xép hang theo thit tu hang lugng phan bon tit nho dén 16n
nhu sau:

Lugng| 9 3 4 5 6 7 8 9
bon
Naffg‘z3446779
suat

Hé s6 tuong quan thit hang duge tinh theo cong thic cua
Spearman (1904):

2
r :1_6Z:—di
n(nz—l)

trong d6: d; 1a hiéu s6 cta hai thit hang theo cip, n 1a s6 cap
hang. Vidu:d;=1-1=0,ds=5-4=1.

Tir s6 liéu phan hang ta co:

6/ (0)"+(0)" +...(1)" +(0) |

r=1- - 0,98

9(9)' 1]

Hai két qua khac nhau khong nhiéu va déu dugc chdp
nhan.
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Phan 2

BO TRI THI NGHIEM
VA XU'LY SO LIEU
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Chuong 5
NHUNG VAN PE CHUNG

5.1. CAC LOAI THI NGHIEM

Thi nghiém 1a mot hinh thdc nghién cdu khoa hoc ma
con nguvi tao ra nhitng hién tugng, tim hiéu, phat hién
ban chat va nguon gbc cua hién tugng, xdc minh nhiing
quy luat trong tu nhién dé gidi dap cac muc tiéu dit ra.

Trong sinh hoc néi chung, néng nghiép néi riéng,
theo diéu kién va tinh chat thi nghiém, nguoi ta chia thi
nghiém thanh hai nhém: Thi nghiém trong chiu, trong
phong (duéi day goi la thi nghiém trong phong) va thi
nghiém ngoai dong.

- Thi nghiém trong phong la thi nghiém ma cay dugc
gieo trong § trong chau trén nhiing gia thé, dung dich hoic
cay trong moi trudng dinh dudng & cdc lo (binh). Véi thi
nghiém trong phong, con ngudi c6 thé kiém soat dugc céc
loai gid thé, dung dich, méi trudng nén, lam cho cac nhan
t0 ngoai yéu t6 thi nghiém khong anh hudéng dén két qua
nghién ctu. Vi vay c6 thé nghién ciu va két ludn mot cach
chinh xdc va nhanh chéng tdc dong cia tiing yéu t6 va
tuong tdc gitta cdc yéu t6 thi nghiém.

Két qua ctha cdc thi nghiém trong phong la luan ct
khoa hoc gidi thich cac hién tugng tu nhién. Tuy nhién, do
mang tinh nhan tao nén khong thé 4p dung truc tiép két
qua nghién ciu vao sdn xudt ma phai qua thit nghiém lai
trén déng rudng.
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- Thi nghiém ngoai dong la thi nghiém dugc tién
hanh trong diéu kién tu nhién trén déng ruong. Cay trong
chiu tdc dong khong chi do yéu t6 thi nghiém ma con bi
anh huéng clia méi trudng séng nhu dat dai, khi hau thoi
tiét. Trong diéu kién dong rudng, nhitng két qud cta céc
thi nghiém trong phong dugc kiém chiing. Tuy bi tac dong
cia nhan t6 moi trudng nhung thi nghiém dong rudng cé
thé nghién ciu d4nh huéng cla tiing yéu td, tuong tac gitta
cdc yéu to thi nghiém, dnh hudng cia méi trudng ciing nhu
tuong tdc gilia cdc yéu to thi nghiém v6i moi truong. Két
qua cda cac thi nghiém déng rudong mang tinh thuc tién
cao nén dugc chuyén giao truc ti€p ra sidn xuat.

Theo muc dich nghién ctu, nguoi ta chia thi nghiém
thanh 2 loai: Thi nghiém mét yéu t6 va thi nghiém nhiéu
yéu to.

V6i thi nghiém trong phong, trén cing mot diéu kién
ngoai canh, vi tri dat chau, binh (nghiém thic) khong anh
huéng dén su sinh truéng phat trién cta cay trong. Su khac
biét gilta cac chau trong cing mot nghiém thic 1a do sai s6 gay
ra (18 ra cac gia tri cac chau phai bang nhau). Trong truong
hgp nay, néu sip xé&p céac chau theo kiéu khoi nhu thi nghiém
dong rudng thi su khac biét gitia cac “khdi” cling do sai s6 giy
ra (I8 ra gia tri cta cac “khdi” nay phai bang nhau). Vi vay, véi
thi nghiém trong phong, khi diéu kién ngoqai canh nhu nhau,
viéc sdp xép khoi, hang, cot mot cach “tuy tien” dé loai tric su
sai khdc nay ra khéi tong binh phuong do lech thuc chéat la
loai triz “mét phan sai s6” ra khéi “sai s6” va déu dan dén két
ludn sai lam. Tuy nhién, v6i thi nghiém trong phong c6 thé bo
tri theo kiéu khoi, & dé6 cac nghiém thic trong timg khoi co
cing mot ché dd va giita cac khoi ¢6 ché dd khac nhau. Va nhu
vay, su khac nhau giita cac khoi duge xem nhu su khac nhau
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giffa cAc miic ciia mdt y&u to.

Vé6i thi nghiém dong rudng, cac loai thi nghiém khac

nhau cé cac kiéu bo tri khac

nhau.

Cé6 thé biéu thi hai cdch phan loai va céc kiéu bd tri
thi nghiém thong thuong trong nghién ciu ciy trong &

Hinh 5 - 1.

’—v Mot yéu t6 —» Hoan toan ngdu nhién (CRD)

Trong chiu, trong phong

LNhiéu yéu to—

— Mot yéu t6—><

Ngoai dong

—Nhiéu yéu to —><

~Hoan toan ngiu nhién (CRD)

- Khéi ddy di ngiu nhién (RCBD)
(khdi 12 mot yé&u to)

(- Hoan toan ngiu nhién (CRD)

- Khéi day dd ngiu nhién (RCBD)

- O vudng Latin (Latin Square D.)

- Chit nhat Latin (Latin Rectangular
Square Design)

- Mang lué6i (Lattice Design)

- Mang lué6i vuong (Lattice Squares)
\- Khic

(- Hoan toan ngiu nhién (CRD)

- Khéi day da ngau nhién (RCBD)

- L6 phu (Split-Plot Design)

- Lo soc (Strip- Plot Design)

- Lo phu kép (Split-Split-Plot D.)

- Phéi hop 16 soc-16 phu (Strip-
Split-Plot D.)

\— Khic

Hinh 5-1: C4c loai thi nghiém va céac kiéu bo tri
trong nghién ciu cay trong
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5.2. CAC YEU CAU CUA THI NGHIEM PONG RUONG

Dé thuc hién tot thi nghiém dong rudng, can thuc
hién cdc yéu cau duge xem nhu l1a cdc nguyén tic sau day.

5.2.1. Nguyén tdc dién hinh
Thi nghiém phai dugc bd tri trong diéu kién dién hinh:
- Pién hinh vé khi h4u thoi tiét.
- Dién hinh vé dat dai.
- Dién hinh vé ky thuat canh tac.

Nguyén tic nay bdo ddm y nghia thuc tién cdc két
qua nghién ctu. Chi ¢6 thuc hién thi nghiém trong diéu
kién dién hinh thi cdc két luan rat ra ti thi nghiém méi
dugc 4p dung rong rii trong san xuit.

5.2.2. Nguyén tdc khac nhau duy nhat

Nguvi ta con goi nguyén tic nay la nguyén tac “mot sai
khac” hay nguyén tic “dong nhat”. Noi dung co ban cta né la
ngoai yéu to thi nghiém, tat ca cac yéu to dat dai, ky thuat
canh téc, .. tac dong 1én cay trong trong thi nghiém phai
ddong nhat. Néu thuc hién mot cach triét dé nguyén tic nay,
su khac biét trong thi nghiém chi do yéu t6 thi nghiém gay
ra. Trong thuc t& dong ruong khong thé khong ché mot cach
triét dé tat cac tac dong khac nhau clia mdi truong song 1én
cay trong ma chi c6 thé han ché& tic dong cha cic yéu to
chinh nhu chon dat dong déu, tuéi nuéc chli dong, anh sang
déu (khong bi che béng), ap dung céc bién phap canh tac
cung thoi gian, cung ché do (ngoai yéu to thi nghiém) vv.

Can né6i thém rang, c6 nhiing thi nghiém ma mdi nghiém
thic 12 mot t6 hgp cac yéu t6 thi ngoai t6 hop cac yéu to do cac
tdc dong khac phai nhu nhau. O khia canh khac, nguyén tic
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nay khong hoan toan ciing nhic. Vi du, c6 mot thi nghiém so
sanh cac giong ma mdt vai giong trong dé yéu cau miic mat do,
phan bén khéc cac giong con lai thi khong thé bo tri cung mot
loai khoang cach, mot loai mat do va mot mdc phan bén nhu
nhau cho moi giong. Tinh dong nhat & day 1a 4p dung cac bién
phép k¥ thuat toi thich theo yéu cau ctia mdi giong. Do mic
dau tu khac nhau nén ngoai viéc so sanh nang suat phai so
sanh hiéu qué kinh t& clia cac giong.

5.2.3. Nguyén tdc vé do chinh xac

Nguyén tac nay doi héi cac thi nghiém phai dat dugc
do chinh x4c nhat dinh. Vi vay cdc thi nghiém phai dugc
xt 1y thong ké, tinh d9 chinh xac va kiém dinh su khac
biét gitta cac nghiém thic ¢ mic tin cdy nhat dinh. Thuong
thi cdc thi nghiém déng ruéng duge bo tri mot s6 14n nhic
lai va nho phép phan tich ANOVA dé loai bd cédc yéu to
chi phoi, xdc dinh sai s6 thi nghiém, 1am ro va danh gia
chinh x4c tdc dong clia céac yéu to thi nghiém.

5.2.4. Nguyén tdc khang dinh két qua

Theo nguyén tac nay, nhiing két qua cta thi nghiém la
chinh x4c, tic 14 néu thuc hién lai thi nghiém trong diéu kién
tuong tu thi két qua sé& khong thay d6i. Véi cac thi nghiém
trong phong viéc kiém tra lai két qua c6 thé thuc hién dugc,
nhung véi cac thi nghiém dong ruéng, dé khang dinh két qua
thi nghiém phai dugc tién hanh mot s6 vu tuong tu.

Ngoai ra, dé 1am t6t thi nghiém déng rudng diéu can
thiét 1a phai diéu tra, nghién ctu, danh gia khu dat trudc
khi tién hanh thi nghiém, ddm bdo 16 d4t duge chon c6 dd
ddéng déu cao, da diéu kién dé 1am thi nghiém.

Céc nguyén tic trén day cing ding cho cdc thi
nghiém trong phong.
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5.3. CAC THANH PHAN CUA MOT THi NGHIEM
PONG RUONG

5.3.1. Nghiém thuic
5.3.1.1. Nghiém thic thi nghiém

Tuy muc tiéu nghién ciu dé diat cdc nghiém thic
thich hop sao cho phan tich va danh gid dugc cdc yéu to
thi nghiém. Vé6i thi nghiém mét yéu t6 nghiém thidc c6 thé
14 céc giong, c6 thé 1a cdc mat do gieo trong, cdc mic phan
bén khac nhau. Mdc phan c6 thé 1a luong bén khac nhau
cia mot loai phan, ciing c6 thé 1a céc t6 hgp phan nay doc
lap v6i t6 hop phan khac. Véi thi nghiém nhiéu yéu t6,
nghiém thic 12 su phéi hop cha cdc yéu to theo cdc cach
khé4c nhau sao cho c6 thé phan tich dugc d&nh huéng cta
tiing yéu t6 va tuong tac giita ching. Cac nghiém thic phai
ro rang, khong dé cac yéu t& ngoai thi nghiém chi phéi,
dan xen khong lam ro yéu t6 thi nghiém.

5.3.1.2. Nghiém thic doéi chitng

Nghiém thic d6i ching thong thudong 1a bién phdap
dang phd bién nhAit trong sdn xuit cia vung. Trong thi
nghiém giong thi 14y giong san xudt dai tra trong vung
lam giéng d6i ching, trong thi nghiém ky thuat thi lay
bién phdap ky thuat tién bd dang dugc 4p dung rong rai
trong san xudt lam d6i ching. Trong chon gidng, tuy loai
thi nghiém, c6 thé c6 mot, hai hodc ba giéng d6i ching. Vi
du, trong qua trinh chon giong, ngoai giong san xuit dai
tra c6 thé st dung gidng khéi diu, giong bo me lam doi
ching. Véi muc dich chon giéng khang sau bénh, ngoai
giong san xudt dai tra ngudi ta con 14y giong chudn khéng,
giong chudn nhiém lam d6i ching va tuong tu cho chon
giéng chiu mén, chiu phén, chiu han.
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5.3.2. O thi nghiém

O thi nghiém 14 noi dat mot nghiém thic trong mot 1an
lap lai.

5.3.2.1. Dién tich 6

Dién tich 6 16n nhé tuy loai cay trong. Theo quan diém
thong ké, 6 thi nghiém dai dién cho tong thé ctia mot nghiém
thiic & mot 1an lap lai. P& udc lugng tong thé, s lugng ca thé
phai du 16n. Trong bé tri thi nghiém, khong phai 6 cang 16n
cang tot, ma 1a & via da so luong ca thé dé ude luong téng
thé trong 6. Mot khi 6 qua 16n thi vi tri giita cidc 6 cang xa
nhau, néu dat kém dong déu thi giiia cac 6 trong mot 1an lap
lai ¢c6 nguy co khac nhau vé dat lam cho thi nghiém kém
chinh x4c. Ngugc lai néu 6 qua nhé thi khong di s6 cay can
thiét 1am cho viéc uéc lugng tong thé thidu chinh xac. Nhiing
cay nho nhu cay lac, chi cAn dién tich 6 7 — 8 m® (gieo 4 hang
dai 5 m), & hai hang giita da c6 da c4a thé dé udc lugng va
danh gia tong thé. Véi cay ngd dién tich 6 chi caAn 15 m? (gieo
4 hang dai 5 m). Pay ciing 1a co s6 dé xac dinh dién tich 6
trong Quy pham khao nghiém giong cay trong, Bo Nong
nghiép va PTNT (vé6i cay lac 6,5 — 7,5 m? cay lda - 10 m?
cay ngd — 15 m?, cay bong — 25 m?).

V6i cay lau nam, mdi cdy chiém mot dién tich 16n
nén néu 6 bo tri nhiéu cay, khong thé tranh khéi nguy co
khong dong déu vé dat gitta cac 6. Néu trong khu thi
nghiém dat tuong d6i dong déu, mdi 6 c6 thé 10 — 20 cay
cho loai cay to va 20 — 40 cay cho cédc loai cay nhd, bo tri
t6i thiéu 3 14n lap lai. Tuy nhién néu dat khong déu thi
mdi 6 c6 s6 cAy it hon, cé6 thé 1 — 3 cay cho loai cay 16n, 3
— 5 cay cho loai cay nhé nhung phai bd tri 5 — 8 1an lip lai
¢ nhitng vi tri d4t khdac nhau méi dam bdo d9 chinh x4c
caa thi nghiém.
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Dién tich 6 con phu thudc loai thi nghiém va muc
dich nghién cdu.

Can phai nhan manh ring, khi 6 thi nghiém da c6
da s6 lugng cay can thiét dé uéc lugng va danh gid tong
thé thi viéc bo tri dién tich 6 ting lén khong lam ting do
chinh xéc cia thi nghiém, trong nhiéu truong lai lam gidm
do chinh xac. Trong truong hop nay, do chinh xdc cuaa thi
nghiém phu thudc vao do dong déu cia dat thi nghiém, s&
1an lap lai, viéc kiém soat céc yéu t6 thi nghiém va cac
yéu t6 ngoai thi nghiém.

5.3.2.2. Hinh dang 6

Dé cac 6 bo tri trong mot 1an lap lai it khdc nhau vé
dat, cac 6 phai c6 hinh chi nhat dai va cdc 6 nadm canh
nhau theo chiéu dai 6. Hinh dang cia mét 1an lap lai
(khéi) cang vudong, 6 ctia cac nghiém thidc cang gan nhau.
Trong truong hop dat c6 do bién thién déu vé hai phia
vudng géc, sd6 nghiém thidc khong nhiéu, c6 thé bd tri theo
phuong phéap 6 vudng Latin (Latin Square Design). P& kich
thudc 1an lap lai theo hang bing kich thuéc 1an lip lai
theo cot thi 6 thi nghiém cé hinh vuéng.

5.3.3. Lan lap lai, khoi

5.3.3.1. Nguyén tdc bé tri lan ldp lai va cac 6 trong
mot khoi

Lan liap lai 1a cach bd tri d€ han ché sai s do dat
khong déu. V6i thi nghiém trong phong, 1an ldp lai cia mot
nghiém thic c6 thé dit ngiu nhién trong khu thi nghiém.
V6i thi nghiém dong rudng kiéu hoan toan ngau nhién, do
dat khong thé hoan toan dong nhat nén cédc lan lip lai cda
mot nghiém thiic can bd tri rai déu trén khu thi nghiém.
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Véi kiéu bd tri 14n 1ap lai theo khoi day di, mdi khoi
dat phdi c6 do dong déu nhat dinh. Trong mot khoi céc
nghiém thic (cdc 6) déu c6 co hoi nhu nhau vé vi tri dit o,
su biéu hién khic nhau la do yéu t6 thi nghiém gay ra.
Tuy chiéu bién thién cha dat dé bo tri khoi lap lai. Néu
khu dat déong déu, huéng 6 bd tri theo huéng vudng géc véi
chiéu dai hay chiéu rong cia khu dat. Néu dat khong déu
thi chon nhiing 16 dat dong déu trong khu lam cac khéi lap
lai. Do t6ng binh phuong sai khac gitta cdc khoi ldp lai sé
dugc loai trir trong phan tich ANOVA nén diéu kién dat
dai cha cac khoi khong nh4t thiét phai giong nhau. Néu
dat trong khu thi nghiém bién thién déu vé mot phia (c6
thé theo dd phi hoac theo do doc) thi cac khéi liap lai bo tri
vudng géc vdi chiéu bién thién.

Nguyén tic chung vé sip xép o:

- Céc nghiém thic trong mot 1an lip lai (khoi day du)
can bo tri gdn nhau. Véi s6 nghiém thic khong nhiéu, mot
khéi c6 thé bo tri trong mot béng (day), nhung néu c6 qua
nhiéu nghiém thic thi nén bé tri khéi c6 nhiéu bing, sao
cho céc 6 trong khoi duge gin nhau.

- C4c 6 ctia mdi nghiém thic phai b tri sao cho dugc
nam déu trong khu thi nghiém, ¢ moi d§ phi khac nhau.

Tuy kiéu bo tri thi nghiém ma sip xé&p vi tri cac 6. Theo
kiéu hoan toan ngiu nhién (Completely Randomized Design
— CRD) ho#c khoi day dt ngiu nhién (Randomized Complete
Block Design — RCBD), vi tri cdc 6 c¢6 thé bd tri ngau nhién
bang cach gap tham, hay theo chi1 § clia nha nghién ciu sao
cho cdc © clia mot nghiém thic duge rai déu trong 16 thi
nghiém. C4c thi nghiém bd tri theo kiéu dac biét thi thi cac
dugc dit theo so dd bd tri sén. Vé6i cac thi nghiém nghién ciiu
di truyén, chon giong, do cic nghiém thic c6 co hdi nhu nhau
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& moi vi tri trong mot khoi nén c6 thé bd tri tuan tu. Khi so
lugng nghiém thic qua nhiéu, to6t nhat 1a bo tri theo kiéu
mang lu6i (Lattice Design), dic biét 14 mang can bing tiing
phan (Parially Balanced Lattices) vita giam b6t 1an lip lai
vita dam bao do chinh x4c cia thi nghiém.

- Tao diéu kién dé cic nghiém thdc ciAn ¢ gan nhau
thi gan nhau.

5.3.3.2. S6 lan lap lai

Néu mot nghiém thdc chi dat 6 mot chd, biéu hién
cia nghiém thic bi chi phoi khong chi do yéu té thi
nghiém ma con do dit tai noi dit 6. Khi d6 gid tri cua o
bang gid tri thuc do tdc dong cia yéu td thi nghiém cong
v6i gid tri do moi truong dat tao nén. DE loai bd tidc dong
cia dat khong déu can phai cé6 1an ldp lai. Khi d6 gis tri
thuc cta chi tiéu theo doi do tdc dong cua yéu to thi
nghiém 1a s6 trung binh cda cdc 1an lap lai, con & noi dat
thuan lgi giad tri cao hon trung binh (do dat) va & noi
khong thuan lgi gid tri sé thdp hon trung binh (ciing do
dat). Trong di truyén, s6 liéu & cdc lan lap lai goi 1a gia tri
kiéu hinh con s& trung binh tir cdc l1an lap lai 1a gia tri
kiéu gen do tdc dong cha yéu t& thi nghiém. Vay can bao
nhiéu l1an l4p lai d&€ ddnh gia chinh xéc s6 trung binh.

N&u coi gia tri trung binh clia mot 6 nhu 14 mot mau,
theo 1y thuyét u6c lugng s6 trung binh, dé c6 do chinh xac
mong dgi s, (%)va hé s6 bién dong cla sai s6 1la CV(%), s6

1an 1ap lai sé 1a:

_[evewY
s (%)
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JMS, . 5. .
trong d6: CV (%)= X100 va s (%)==2x100, s la
X

X
MS,
r

sai s0 trung binh:s_=

Né&u hé s6 bién dong sai s6 CV(%) chia thi nghiém dong
ruong 10%, muon c6 do chinh xac khong vuot qua 5% thi toi

2
phai c6: r =(%j =41an lap lai. Néu bd tri 5 1an lip lai

min

thi s_(%) s& la 4,5%, con chi ¢6 3 1an lap lai thi s_(%) sé
1a 5,8 %.

Nhu vay néu s6 1an lip lai tang lén thi sai s6 gidm
xudng, ngugc lai néu gidm s6 1an lap lai xudng thi sai s6
tang 1én. Tu thuc t& dong rudng va yéu cau vé do chinh xic
clia thi nghiém c6 thé tinh dugc s6 1an l4p lai can thiét.

5.3.4. SO cay theo doi

S6 cay theo ddi phu thudc vao yéu cau cia thi nghiém
cho céc chi tiéu cu thé.

5.3.4.1. Dé uéc luong sé trung binh

Thuc t& nghién ctu trén dong ruong cho thay, du dat
kha dong déu nhung ngay trén mot giong thuan chiing céc
gia tri theo ddi clia cdc ca thé c6 su bién dong kha 16n,
thong thuong CV khoang 10 — 15%, thdm chi 1én t6i 30 -
35% hoac cao hon. Theo ly thuyét uéc luong diém, néu CV
khoang 15%, dé c6 sai s6 5%, sO ciy can theo dbi trong mot
0 khoang 10 cay. Néu CV tiang lén khoang 20% va yéu ciu
sai s6 khong ddi thi s6 cay theo déi khodng 15 cay.

Nhu vay, dé xac dinh s6 cay theo doi phai dua vao do
bién dong clua chi tiéu quan sat va do chinh xdc cia phép
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udc lugng can dat duge. C6 nhitng loai chi tiéu chi can theo
d6éi 3 cay, tham chi chi 1 ciy, nhung cling c6 nhiing chi
tiéu cAn phai theo d6i nhiéu hon méi dat duge do chinh
x4dc mong mudén. Thong thuong d€ udc lugng gid tri trung
binh 6 thi nghiém cho cac chi tiéu sinh truéong, nguoi ta
theo ddi 10 cay, con véi ndng suat thi tdi thiéu la 30 cay.

5.3.4.2. D€ uéc luong sé trung binh va phuong sai

Trong cong tac nghién ciu, dic biét vé linh vuc di
truyén, chon gidng, c6 nhitng 6 thi nghiém 12 quan thé
phan ly (do lai, dot bién ho#c sdn phdm cta ky thuat di
truyén). Theo luat Student, dé uéc luong ding s6 trung
binh va phuong sai téng thé s6 cay theo déi téi thiéu 1a 30
cay. Do yéu cau vé @ chinh xéc, trong nhiéu truong hop 6
doi bo me, F; s6 cAy can theo doi > 50 cay, 6 cdc thé hé
phan ly > 100 cay.

5.4.4.3. Xac dinh vi tri cay theo doi

Nguyén tidc chung trong viéc chon cay theo doi la
chon céc cay dién hinh cho 6. C6 thé 4p dung phuong phép
chon mAu ngiu nhién céc cay bat ky trong 6 hoidc dinh céc
cay trén dudng chéo gbéc. Thong thuong, ¢ hang theo doi
d4u tién ngudi ta bé mot sd cdy gin bd, sau dé theo doi
lién tuc s6 cay cin thiét, d6n hang ké& tiép thi lam tuong
tu theo chiéu nguogc lai. P6 ciing dugc coi 14 mot cach ngiu
nhién. Tuy nhién khi gép nhiitng cAy khong dién hinh do
gieo diam ho#c do tdc dong nao d6 tir bén ngoai lam mat
tinh dién hinh thi phai loai bé va c6 thé thay bang cay
khéc néu s6 cay theo ddi qu4 it.

Vé6i quan thé khong dong nhat, khong chon cay dién
hinh ma chon quan thé miu dién hinh. D& danh gid dugc
chinh x4c s6 trung binh va phuong sai quin thé miu dai
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dién cho tong thé, ngay tir ddu phai ddm bdo khodng cach
gieo trong, khong d€ mat cay ho#c gieo dim lam sai léch
ké&t qua thi nghiém. Viéc dinh cay theo doi c6 thé 4p dung
cac phuong phap da néu.

5.3.5. MAu phan tich

Vé6i céc thi nghiém déng rudng, truée khi thu hoach 6
thudng thu mau phan tich. C4ch 14y mau, s6 lugng va do
16n mau tuy thudc vao yéu cau cho ting loai thi nghiém va
tiing loai cay trong.

Nguyén tac chung d6i v6i viéec thu mau la ddm bao
tinh dién hinh. Két qua phan tich céc chi tiéu tit mau phai
dién hinh cho cdc phép thi theo yéu ciu cua ting thi
nghiém.
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Chuong 6

PHAN TICH PHUONG SAI
THI NGHIEM MOT YEU TO

Tinh chét: V6i loai thi nghiém nay, chi duy nhat mot
yéu t6 thay déi dugc bo tri vao cac 6 riéng biét véi cac mic
khéac nhau. Vi du nhu céc giong khic nhau, cidc liéu phan
bén khac nhau, cdc loai thude trir sdu khic nhau va cac mat
do gieo khac nhau. T4t ca cac bién phap ky thuat khac déu
ap dung nhu nhau cho moi 6.

Cdc kiéu b6 tri: Tuy diéu kién va muc dich, thi
nghiém mot yéu t6 c6 thé bo tri cac kiéu: Hoan toan ngiu
nhién, khoi ddy di ngiu nhién, 6 vuéng Latin, chit nhat
Latin hay kiéu mang lu6i. Méi kiéu c6 moé hinh toan va
cach tinh toan khac nhau.

6.1. THI NGHIEM MOT YEU TO KIEU HOAN TOAN
NGAU NHIEN (Completely Randomized Design - CRD)
6.1.1. Bo tri thi nghiém

Kiéu thi nghiém nay doi héi diéu kién ngoai yéu to thi
nghiém hoan toan dong nhat. Diéu nay chi c¢6 thé thuc hién
dugc trong chau, trong dung dich va trong phong thi nghiém.
O d6 mbdi 14n nhéc lai (mdi chau, mdi binh) clia mdi mot
nghiém thic déu c6 co hdi nhu nhau ¢ moi chd dit, nghia 1a
ta c6 thé d6i chd tuy y cho nhau giita cac chau bat ky trong
mot nghiém thidc va giita cac nghiém thic ma khong hé thay
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ddi tinh hinh sinh truéng, phat trién cac chau, binh va do d6
khong anh hudng dén két qua thi nghiém. Do vi tri dit chau,
dit binh (nhu nuodi cdy mo) khong 4nh hudng dén két qua thi
nghiém nén dé tién theo doi ta c6 thé dit cdc chau cha mot
nghiém thic nam canh nhau.

V6i thi nghiém dong rudng, kiéu thi nghiém nay doi
héi phdi chon khu d4t dong déu. Tuy nhién, du dat dong
déu dén dau van khong thé dap ung doi héi “ly tuéng” nhu
thi nghiém trong chau, trong phong. Vi vay s6 6 cho moi
nghiém thic phdi da 16n va bd tri sao cho dugc nam déu
trong khu thi nghiém.

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

Hinh 6.1: So d6 thi nghiém déng rudéng mot yéu to,
kiéu CRD, 4 nghiém thic (A, B, C, D)
mdi nghiém thdc 5 1an lap lai

Trong thi nghiém kiéu CRD, s6 1an lap lai cho cac
nghiém thiic c6 thé bing nhau hay khac nhau.
6.1.2. Phan tich phuong sai (ANOVA)
6.1.2.1. M6 hinh toan hoc va nguyén ly tinh toan

Véi thi nghiém mdt yéu to kiéu CRD, gia tri cha 6 nghiém
thic mc i & 1an 1ap tha j (X;) duge tinh theo md hinh:
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Xij=m+ti+eij

trong d6: m la gia tri trung binh toan thi nghiém, ¢ la gia
tri do nghiém thic i tao ra (déng gép vao gia tri o), e; la
sai s6 ngiu nhién phan phdi chudn tic N(0, 6%).
Theo mo6 hinh nay téng binh phuong dd léch gitta gia
tri mdéi o6 v6i gid tri trung binh thi nghiém
< 2 9. .
SS;o = Z:(xij —m) tao béi hai nguyén nhéan:
1
- Sai khac gitta cac nghiém thic (gitta cac muc) gy ra
(Treatment);
- Sai khéc giita cdc 6 trong mdi nghiém thic - Sai s6
(Error).
Trong trudng hop s6 6 lap lai cia cdc nghiém thdc
bang nhau, bang phan tich phuong sai c6 dang

Téng

Ngudn Bac binh Phuofng
bién dong t&;gg’ phuong 1o Fon Fing
(SS)
Nghiém thic (1) ¢-1 SS,  SSydf, MS/MS, FE")
Sai s6 (e) tr-1)  SS.  SSJ/df.

Téng s6 (TO) rt-1 SSr

Trong d6, ¢ 12 s6 nghiém thic, r 12 s6 6 lap lai clha
moi nghiém thdec.

Téng binh phuong tong sd8: SS,, = Z)(i —CF;
1

n

goi 1a s6 diéu chinh (hay phan tru)
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t

>
Tdng binh phuong nghiém thde: SS, =-=—-CF
r

(T; 1a tong cha cac 6 nghiém thic i (i :L_t)

Téng binh phuong sai s6: SS. = SSto — SS;

Bac tu do téng so: dfro=rt -1

Bac tu do nghiém thac: dfy =¢ - 1

Bac tu do sai so: df, = (rt = 1)-(¢t = 1) = t(r -1)

Cac cong thic tinh phuong sai cia nghiém thic va sai
s6 dugc ghi trong bang.

Phuong sai nghiém thic (MS;) phat sinh do su khac
biét gitta cac nghiém thdc. Cac nghiém thic cang khac
nhau MS; cang l6n.

Pé xac minh MS; thuc su la do sai khac giita céc
nghiém thic giy ra hay do sai s6 ta stt dung phép nghiém
F (da dugc dé cap 6 muc 3.3.1, chuong 3).

— MSK
TN MSB

fbéng(fédf“dff)) dugc tra trong bang F véi do tu do ti s6
la df, va 4o tu do mAu s6 1a df.. C6 thé sit dung phan mém
Excel d€ biét gia tri fiane theo ct phap =finv(a, dfi,df.) véi o
= 0,05; 0,01 va 0,001.

Néu Fry < f, : cdc nghiém thic khac nhau khong c6 y
nghia théng ké ¢ d6 tin cay 1 - o. K&t luan nay da thda
man yéu cau cia thi nghiém, khong can tiép tuc tinh todn.

Né&u Fyn>fy05: ¢6 su khdc nhau gitta cdc nghiém thic
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v6i d0 tin cay 95%. Nguoi ta thuong danh dau * vao gia tri
Frn d€ biéu thi c6 su sai khéc gifta phuong sai nghiém thic
khi so sanh véi phuong sai sai s6 ¢ mtc o = 0,05.

Né&u Fyn>fy01: ¢6 su khdc nhau gitta cdc nghiém thic
v6i do tin cay 99%. Khi d6 gid tri Foy duge danh ** dé biéu
thi c¢6 su sai khac gitta phuong sai nghiém thdc khi so sanh
v6i phuong sai sai s6 ¢ mic o = 0,01.

Né&u Frx>f)001: €6 su khdc nhau gitta cdc nghiém thic
v6i do tin cay 99,9%, tuong tu gia tri Fry duge danh *** dé
biéu thi c6 su sai khac giita phuong sai nghiém thiic khi so
sanh véi phuong sai sai s6 ¢ mic o = 0,001.

Thong thudng, ngudi ta thudng tric nghiém F & muc
o = 0,05 hoac o = 0,01.

C6 thé kiém dinh su su khac biét giita cac nghiém thiic
qua xéc sudt sai 1am cha F, ky hiéu 1a P hay Prob. Khi P >
0,05, tic 1a Fin < Fos, cac nghiém thitc khac nhau khong cé
y nghia thong ké, do tin cay < 95%, khi 0,01 < P < 0,05, ttc
la Frxy > Fog5, cdc nghiém thic khdc nhau ¢6 y nghia thong
ké v6i do tin cady 95% va khi P < 0,01 (Frn > Foo1), céc
nghiém thiic khiac nhau rat c¢6 y nghia véi do tin cay 99%.
Van dé nay sé dugc néi lai trong muc 9.2.2, chuong 9.

Khi FTNZ F(),05 hay FO,Ol (P < 0,05 hay < 0,01), dé phén
biét su khdac nhau gitra cdc nghiém thdc ta s dung “thuéc”
LSD.(a = 0,05 hay 0,01).

2MS,

r

LSD, = t,Sd; Sd=

Khi hiéu s6 gid tri hai nghiém thic >LSD, thi ching
khdc nhau va néu < LSD, thi su khdac nhau gitta ching 1a
khong du tin cay.
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Su khac biét gitta cdc nghiém thidc c6 thé biéu thi
bang bang phoi hgp hai chiéu hiéu sé giitta cdc nghiém
thic va danh mdc y nghia.

MS

€

Sai s0 trung binh: s_= :
-

Sai s6 tuong doi: s (%) =% %100
m

C JMS
Heé s6 bién dong: CV(%) = =x100
m
Cé thé phan tich phuong sai trong trudng hop sé 6
lip lai cia cdc nghiém thic bang nhau hodc khong bang
nhau trong hai vi du Gng dung sau day.
6.1.2.2. Vi du vng dung

® S6 6 ldp lai bang nhau

Vi du 1: So sanh anh hudng cia ciac mic phoi hop
phan bén N : P;O5 : K;O khédc nhau dén ning suit ca chua
trong trong chau theo s6 liéu é Bang 6.1 du6i day.

Bang 6.1: Ning suit qua ca chua (g/chau)

T s TS
1(BC) 454 470 430 500 1.854 463,5
2 502 550 490 507 2.049 512,2

3 601 670 550 607 2.428 607,0

4 407 412 475 402 1.626 4240

5 418 470 460 412 1.760 440,0

Téng cong 9.787 m=489,35
@ Ty le N : P05 : K50 cia cdac nghiém thuc 1 — 1:1:1 (DC);
2-1:2:1;3-1:2:2;,4-2:1:1; 5 - 2:2:1
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Giai:

O day, s6 nghiém thic ¢ = 5, s6 chau cho mdi nghiém
thic bang nhau r = 4, té6ng s6 chau n = 20.

1. Tinh s6 diéu chinh CF va tdng c4c binh phuong

n 2
()
CF=~1—72_ = (9.787)%: 20 = 4.789.268,45

n
S, = x; —CF
1

= (454)% + (470) + .. + (460)% + (412)?
- 4.789.268,45 = 104.940,550

t

2T
SS, =-=—~CF
r

(1.854) +(2.049) +...+(1.760)"
4

- 4.789.268,45 = 86.960,800
SS. = SSto — SS; = 104.940,550 - 86.960,800
= 17.979,750

2. Tinh phuong sai c4c ngudn bién dong
Bac tudo: dfyo =20 -1=19;dfi=5-1=4; df. =15

Ms, =SS _86.960.80 _ o) 210
df,

Ms, =S8 1797975 _ | jog e
df. 15
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Bang 6.2: Két qua phan tich phuong sai

Nguﬁn Fbéng
; DF SS MS Fon ———
bign dong 0,05 0,01

Ngh. thic 4 86.960,80 21.740,20 18,14 3,06 4,89

Sai s6 15 17.979,75  1.198,65
Téng s6 19  104.940,55

Fry >> E*%) = 4,89 khing dinh ring gitta cdc mdc

0,01

phoi hgp phan bén ¢6 sy khéc nhau rdt ro rang. O thi
nghiém nay P = 1,29 x 10 << 0,01. O cdc bang sau sé st

dung P thay cho st dung Fyap,.

3. Sai s6 thi nghiém va so sanh cdc nghiém thic

Sai s trung binh:

. :\/MSC :\/1.198,65 173
r 4

Sai s6 tuong doi:

x100 = 3,3

. (%) = S2x100 = —L3

m 489,35

Hé s6 bién dong sai so:

JMS
CV (%) =¥"—=x100=17,1

m

Sai khac gitta hai nghiém thiec:

Sd:\/ZMSe :\/2x1.1498,65 45
r

Véi t0,05 = 2,13, t0,01 = 2,95 va t07001 = 4,07
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LSDoos = 2,13 x 24,5 = 52,2
LSDoo1 = 2,95 x 24,5 = 72,1
LSD()’O()l = 4,07 X 24,5 = 99,7

K&t qua phan hang trung binh cdc nghiém thic theo
LSD0705, LSDO’Ol nhu sau:

Mic y nghia o = 0,05 Mic y nghia o = 0,01
NT3 607,0 A NT3 607,0 A
NT2 512,3 B NT2 512,3 B
NT1(BC) 463,5 BC NT1(BC) 463,5 BC
NT5 440,0 C NT5 440,0 C
NT4 4240 C NT4 4240 C

Do d6 dai cac “thuéc” khac nhau: LSDgos < LSDg 1
nén mic 0,05 thuong nhiéu hang hon mic 0,01.

Can ci vao cac ky tu phan hang dé két luan cao thap
cia cdc nghiém thic va so sanh v6i nghiém thic doi
ching. Cé4c gia tri trung binh c6 ky tu giong nhau khong
khé4c nhau vé ¥ nghia thong keé.

Trong thuc t&€ ngudi ta thuong phan hang theo miuc y
nghia 0,05 va 0,01 va st dung dau * (a0 = 0,05), ** (o =
0,01) va ns dé so sanh cac nghiém thic v6i nhau.

Trung Chénh léch va mic y nghia
Nt binh 2 3 4 5
1 463,5 -48.8™  -143.5°  39.5™  23.5™
2 512,3 94.7" 8837 723"
3 607,0 183" 167"
4 4240 -16™
5 440,0
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® Sé6 6 lip lai khéong bang nhau

Vi du 2: So sanh anh hudng 4 mic bén dam khéac
nhau dén ning suat kiéu mach trong trong chau véi so liéu
¢ Bang 6.3 dudi day.

Bang 6.3: Ning suit kiéu mach (g/chau)

NT Nang suit (x;) *(T) TB
1 16,0 17,2 144 15,8 - - 63,4 15,8
2 29,4 30,4 30,3 28,1 - - 118,2 29,5
3 26,0 29,2 26,7 27,1 26,0 28,1 163,1 27,2
4 25,3 24,8 26,1 23,2 25,7 24,0 149,1 248

Téng cong 943,8
m = 24,7

Giai:

S6 nghiém thic ¢ = 4, néu goi r; 1a s6 chau cta cac
nghiém thic (i=1,4), thi r, =r, = 4, r5 = r, = 6, tdng sd
chau n = 20.

1. Tinh s& diéu chinh CF va téng cac binh phuong

n 2
CF=~1 7 _(943,8)%: 20 = 12.191,922
n

SSio =D x;—CF
1

=(16,0)* + (17,2)% + .. + (25,7)* +
(24,0)% — 12.191,922 = 465,758
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t 2
SS, = ZT—i—CF
i=1

r

1

2 2 2 2
(64,3) +(118,2) +(163,1) +(149,1)
4 4 6 6

—12.191,922 = 444 515
SS, = SSto — SS; = 465,758 - 444,515 = 21,243
2. Tinh phuong sai cdc ngudn bién dong

Bac tu do: dfro =20 -1 =19; dfi =4 — 1 = 3; df, = dfy
-dfy=19-3=16

Ms, <SS _ 44451
df, 3
= 148,17

Ms, =SS 2124 o
af, 16

€

Bang 6.4: Két qua phan tich phuong sai

bi?f‘:;’;g DF  SS MS  Fm  Prob.
Nghiém thic 3 444,51 148,17 111,60 0,0000
Sai s6 16 21,24 1,33

Téng s6 19 465,76

P < 0,01 khang dinh ring giita cdc mic bén dam cé
su khac nhau rat ro rang.

3. Céch tinh sai s6 trung binh, sai sé tuong d6i va hé
s0 bién dong sai s6 tuong tu nhu vi du 1.
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Do s6 chau lap lai cia NT1, NT2 khac v6i NT3, NT4
nén sai khac gitta NT1 va NT2, NT3 va NT4 dugc tinh nhu
sau:

Sd = 2MS, _ 2x%1,33 _ 0,81
(12) T, 4

1

Sd :\/2Mse :\/2><1,33 - 0,66
B r}) 6

va gitta NT1, NT2 v6i NT3, NT4 sé la:

Sd(12,34) = \/MSC UL \/(1,33)ﬂ = 0,74
nr 4x6

V6l t0,05 = 2,12, t0,01 = 2,92

Gitra NT1 vé6i NT2:
LSDg¢s =2,12 x 0,81 = 1,7
LSDyp; =2,92 x 0,81 =24

Gitra NT3 v6i NT4:
LSDyo5 =2,12 x 0,66 = 1,4
LSDgo1 =2,92 x 0,66 = 1,9

Gita NT1, NT2 véi NT4:
LSDyps =2,12x 0,74 =1,6
LSDoo1 =2,92 x 0,74 = 2,2
Viéc so sanh theo phan hang A, B, .. hay st dung dau
* (o = 0,05), ** (0 = 0,01), *** (0. = 0,001) va ns dé x4c

nhan cdc mic y nghia tién hanh tuong tu nhu vi du 1.
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Mot sé luu y

- Trong kiéu bd tri CRD chi ¢6 2 ngudn bién dong tao
ra tong binh phuong do léch tong s6 SSto. P6 la: téng binh
phuong do su sai khéc giita cdc nghiém thic va tdng binh
phuong do sai s8. N&u cdc 1an lap lai cia mdi nghiém thic
bang nhau, tic 1a khong c6 sai sé thi tdng binh phuong
nghiém thitc bing tdng binh phuong tong s6.

- Trong thi nghiém dong rudong, néu ciac 6 ctia mot
nghiém thic khéong nidm rai déu trong khu thi nghiém ma
tdp trung ¢ mot 16 nao do, gia tri trung binh cac nghiém
thic bi chi phoi bdi yéu t6 dat lam cho két qua thi nghiém
bi sai léch.

6.2. THI NGHIEM MOT YEU TO KIEU KHOI PAY DU
NGAU NHIEN (Randomized Complete Block Design
- RCBD)

6.2.1. Bo tri thi nghiém

Theo kiéu thi nghiém khéi dady dG ngadu nhién, mébi
lan l4p lai dugce bé tri trong cdc khoi hoan chinh (day dd -
Complete Block), tiic 1a trong mot 1an lip lai c6 day da o
cua tat ca cdc nghiém thic va tao thanh mot khoi. Trong
mot khoi, mdi 6 cia mot nghiém thic déu c6 co hdoi nhu
nhau 6 moi chd (ngiu nhién), nghia 1a ta c6 thé déi chd
tiy ¥ cho nhau giffa cdc 6 trong mot khéi. Piéu d6 néi rang
diéu kién ngoai yéu t& thi nghiém, dac biét 1a dat dai phai
anh huéng nhu nhau cho moi 6 trong khéi. Trong thuc té&
du dat c6 “ly tuéng” dén dau ciing khong thé nao dong déu
mot cdch tuyét doi, vi vAy cdc 6 cia cdc nghiém thic trong
mot khoi can phdi bé tri gdn nhau va cdc 6 cia mdi
nghiém thic phdi dugc nim déu trong khu thi nghiém dé
han ché su sai khac do dit gay ra.
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Kiéu bs tri RCBD cho phép su khac nhau giita céc
khoi. Cung v6i tong binh phuong dd léch ctia yéu to thi
nghiém, téng binh phuong do léch gitia cac khoi 1a mot
trong cdc ngudn bién dong sé dugc loai tri ra khéi tdng
binh phuong téng sé dé xac dinh téng binh phuong sai s6
thi nghiém.

Sau day 14 mot s6 so do bo tri thi nghiém.

I 2 3 1 5 4
. R m 5 1 4 2 3
5 nghiém thic, 4 1an lap lai IVv. 1 3 2 5 4
III ; ; g I Z i 3 Hinh 6.3:
o 3 6 7 4 2 1 5 So @6 RCBD 7 nghiém
v 7 2 1 5 3 g 4 thicd khéi (1an ldp lai)
11
6 1 3 2 3 4
Hinh 6.4: 2 5 4 5 6 1
So @6 RCBD 6 nghiém thiic 1 v
4 14n lap lai 4 1 6 3 2 4
5 3 2 1 5 6
Lanlap I Lan lap II Lan lap III
N A A
- Y -

17/10: 315 7:14:19|13: 220/ 16/11:18:21| 6 4: 812, 1| 5. 9

Hinh 6.5: So d6 RCBD, 21 nghiém thic, 3 1an lap lai
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6.2.2. Phan tich phuong sai
6.2.2.1. M6 hinh toan hoc va nguyén ly tinh toan

Vé6i thi nghiém mot yéu t6 kiéu RCBD, gia tri cta 6
nghiém thdc i ¢ 1an 1ap tha j (X;) duge tinh theo mo hinh:

Xij=m+ti+ri+eij

trong d6: m la gia tri trung binh toan thi nghiém, q; 1a gia
tri do nghiém thdc i tao ra (dong gép vao gia tri 6), r; gia
tri ctia 1an 1ap lai (khdi) i dong gobp, e;; 1a sai s6 phan phdéi
chuén tic N(0, 6.

Theo m6 hinh toan hoc kiéu RCBD, tong binh phuong
do léch gitta gia tri mdi 6 v6i gid tri trung binh thi nghiém

2
Z(Xij —m) do ba nguyén nhén:
1

- Su khac nhau giita cac nghiém thic (gitta cac muc)
gay ra (Treatment);

- Su sai khéac gitta cac khoi (Block) do khac nhau vé
dat gay ra;

- Sai khac ngau nhién gay ra - sai s8 (Error).

Bang phéan tich phuong sai ¢6 dang

Nguon DF SS MS | Prob.
Khéi (r) r-1 SS, SS/df, MS,/MS,
Nghiém thic t-1 SS, SS/dfi, MS/MS.

Sai s6 (e) dfixdf., SS. SS.df.

Téng s6 (TO) rt-1 SSr

Trong bang: ¢ 1a s6 nghiém thiec, r 1a s6 khoi;

n 2
CFz[ZXU] /n
1
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Téng binh phuong téng s6:

n n 2
SSio =D X; —(ZXU} In;
1 1
Téng binh phuong khéi:

YR;

8, =+L—-CF

(R; 1a téng cda céc 6 trong khoi i (i =1, r)
Téng binh phuong nghiém thiec:
>
$S, == —CF
r

(T; 1a tdng cha cac 6 nghiém thdec i (i =E))
Téng binh phuong sai s6:

SS. = SSto — SS; — SS,

Bac tu do téng so: dfro=rt -1

Bac tu do nghiém thic: df; =¢ — 1

Bac tu do khoi: df, =r—-1

Bac tu do sai so: df, =(r—1)(t-1)

Céc cong thic tinh phuong sai ctia nghiém thic va sai
s6 dugc ghi trong bang.

Viéc kiém tra sai khdac giita cdc nghiém thic, sai s6
trung binh cua thi nghiém, sai s6 tuong d6i, hé s6 bién
dong va so sanh gitta cac nghiém thdc duge tinh toan nhu
thi nghiém kiéu hoan toan ngiu nhién.

6.2.2.2. Vai tro cua lan lap lai
Maic du su sai khéc do cédc 1an 14p lai gay ra da bi loai
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trit ra khéi sai s6 thi nghiém, nhung c6 thé danh gia do
dong déu vé dat thi nghiém qua phép nghiém F cho
phuong sai khoi lip lai.

Ir

A1k 1.0 M

F (lan lap lai) MS,

Néu F (1an lap lai) < Fung (tra v6i do tu do ti s6 1a df,

va do tu do mau s6 1a df,) thi su sai khéc giita cdc 1an liap

lai 1a khong dang ké, dat tuong doi dong déu. Néu F(lan

lap lai)> Fpap, thi dat khong duge dong déu. C6 thé st dung

phan mém Excel dé biét gid tri Fyug theo ct phap =finv(a,
df,,df,) v6i o = 0,05 va a = 0,01.

Dé danh gia tdc dung lam gidm sai s6 ctia thi nghiém
kiéu RCBD so v6i kiéu CRD ta tinh tif mé hinh cha ky
vong MS trong bang sau:

Nguon DF MS Ky vong MS
Khoi r—1 MS, o, +107
Nghiém thuc t—1 MS; G, + 70,
Sai s6 t-1)(r—1)  MS, o’

Tu ky vong MS ta cé:
o’ _ MS, -MS, (MS, = )
t
Néu coi thi nghiém dugc bé tri kiéu CRD thi ky vong
MS ctia sai s6 CRD (O, ) S6 1a:

MS —-MS
2 2 2
O, crp) =O; 10, = ——=+MS,

t
_MS, +(r—1)MS,
t
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Nho bo tri theo khéi day di ngiu nhién, phuong sai
sai s6 da giam (r.,%):
2

_ 2
re(%)zwxloo

2
G.(crp)

_ MS, -MS,
MS, +(1—1)MS,

%100

D6 chinh 1a uu di€ém cta kiéu bo tri RCBD so véi kiéu
b6 tri CRD.

6.2.2.3. Vi du ung dung
Vi du: So sanh ning sudt b6 me va td hop bong lai

F; (2008) dugc bd tri thi nghiém khoi day di ngiu nhién 3
lan lip lai v6i s6 liéu 6 Bang 6.5.

Trong thi nghiém, s6 nghiém thic ¢ = 21, s6 lan lip
lai r = 3, tong s6 6 (n ) = 63.

1. Tinh s8 diéu chinh CF va cac tong cac binh phuong

. 2
CF=~1Z _ (1.578,4)%: 63 = 39.545,183
n

SSio =D x; —CF = (30,3)” + (19,3)* + ...
1
+(19,7)% + (15,8)% — 39.545,183 = 1.827,477

c 2
- _;Ri - _(510,3)" +(567,6) +(500,5)°
R 21

— 39.545,183 = 125,107
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Bang 6.5: Ning suit cic giong bong bé me va con lai Fy

TT Nghiém Nang sudt (x;;, ta/ha) Téng Trung
thic I I 111 NT (T) binh
1 1.C92-52 30,3 19,3 22,2 71,8 23,9
2 2.C118A 12,8 15,9 12,5 41,2 13,7
3 3.S502-13 25,7 28,0 27,1 80,8 26,9
4 4.TM1 24.5 22,1 18,5 65,1 21,7
5 5.NH04-2 16,7 17,0 15,2 48,9 16,3
6 6.1354 25,1 19,7 15,8 60,6 20,2
7 1x2 25,1 26,6 27,0 78,7 26,2
8 1x3 27,5 32,1 32,5 92,1 30,7
9 1x4 24,7 30,1 29,5 84,3 28,1
10 1x5 23,6 31,5 33,7 88,8 29,6
11 1x6 24,1 30,7 26,7 81,5 27,2
12 2x3 26,1 28,4 24,0 78,5 26,2
13 2 x4 20,5 25,9 27,6 74,0 247
14 2x5 23,3 22,5 18,7 64,5 21,5
15 2x6 25,7 30,5 26,8 83,0 27,7
16 3 x4 35,3 30,3 28,8 94,4 31,5
17 3x5 22,5 36,8 21,9 81,2 27,1
18 3x6 26,3 30,4 25,5 82,2 27,4
19 4x5 25,7 29,6 18,5 73,8 24.6
20 4x6 24.5 27,4 27,8 79,7 26,6
21 5x6 20,3 32,8 20,2 73,3 244
Téng 510,3 567,6  500,5 1.578,4
Trung binh chung, m 25,05
t
2T
SS, ==—-CF
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(71,8)" +(78,7)" +...+(73.3)" +(60.6)°

3

— 39.645,183 = 1.159,397



SS. = SSto — SS; — SS, = 1.827,477 —
1.159,397 — 125,107 = 542,973

2. Tinh phuong sai cdc ngudn bién dong
Bac tu do: dfro =63 - 1=62; df, =3 -1=2;
dfi =21 - 1 =20; df, =40

Ap dung cach tinh nhu cac vi du trén ta cé cac gia tri
phuong sai nghiém thic (MS;), phuong sai khoi (MS,) va
phuong sai sai s6 (MS,) 6 Bang 6.6 sau.

Bang 6.6: Két qua phan tich phuong sai

Nguon DF SS MS Frn  Prob.
Khoi 2 125,107 62,553 4,61
Nghiém thic 20 1159,397 57,970 4,27 0,0000
Sai s 40 542,973 13,574
Téng s6 62 1827,477

P < 0,01 cho thdy giita cdc nghiém thic c6 su khac
nhau rat ré rang.

3. Tinh sai s6 thi nghiém va so sdnh cdc nghiém thic

Sai s6 trung binh: s_= \/MSC = \/13’574 = 2,13
r

Sai s6 tuong doi: si(%)=s—ix100= 213 L1100 = 8,5
m 25,05

Hé s6 bién dong sai so:

V(%) =124 100 = 147

b

Sai khac gitta hai nghiém thiec:
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sq- [PV, _ 2><1§),574=3,01
=y

v6i t0’05 = 2,02, t0,01 = 2,70
LSDg¢s = 2,02 x 3,01 =6,1
LSDgo1 = 2,70 x 3,01 = 8,2
Két qua phan hang trung binh cdc nghiém thic theo
LSDy 5 va phan hang Duncan véi o = 0,05 nhu sau:

Nghiém o Phan hang
j Gia tri
thuc ) LSDy 5 Duncan (0,05)°
16 31,5 A A
8 30,7 AB AB
10 29,6 ABC AB
9 28,1 ABC ABC
15 27,7 ABCD ABC
18 27,4 ABCDE ABCD
11 27,2 ABCDE ABCD
17 27,1 ABCDE ABCD
3 26,9 ABCDE ABCD
20 26,6 ABCDE ABCD
7 26,2 ABCDEF ABCD
12 26,2 ABCDEF ABCD
13 24,7 BCDEF ABCD
19 24,6 CDEF ABCD
21 244 CDEF ABCD
1 23,9 CDEF BCD
21,7 DEFG CDE
14 21,5 EFG CDE
6 20,2 FG DE
5 16,3 GH EF
2 13,7 H F

@: Phdn hang Duncan duoc trinh bay ¢ muc 9.2.3 (chuong 9)
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4. Vai tro cda lan lip lai

F(lan lap lai)= MS, _ 62,553 _
MSB 133 574

b

v6i E5¥ = 3,23 va E" = 5,18 thi ¢6 thé két luan ring su
khéc nhau gitta cdc khoi 1a ¢6 y nghia thong ké ¢ do tin
cay 95%.

Viéc bo tri kiéu RCBD phuong sai sai s6 da giam xudng
(%):

_62,553-13,574
62,553+20x13,574

r. (%)

x100 = 14,7%

O mot s6 thi nghiém, phuong sai sai s§ gidm xuéng
mot cach ddng ké. Vi du, két quid phan tich phuong sai
ning sudt (ta/ha) thi nghiém 5 giong lda mi b tri theo
kiéu RCBD, 4 1an lidp lai nhu sau (Dospekhov, 1985):

Nguon Fhing
bién dong DF MS Fo 0,05 0,01
Khoi 3 11,04

Nghiém thic 4 48,56 30,35 325 541
Sai 6 12 1,60

Tong so 19

O thi nghiém nay, phuong sai sai s6 kiéu RCBD da
gidm di (%) so v6i phuong sai sai s6 kiéu CRD la:

MS, —MS

. (%) o

= x100
MS, +(1-1)MS,

_ 11,04-1,60
11,04+4x1,60

x100= 54,1%
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Nhu vay, nho b6 tri kiéu RCBD nén phuong sai sai s6
da gidm hon mot nda so v6i phuong sai sai s6 theo kiéu
CRD.

6.3. THi NGHIEM MOT YEU TO KIEU O VUONG LA
TINH (Latin Square Design)

6.3.1. B6 tri thi nghiém

B6 tri thi nghiém kiéu 6 vudng La tinh khéng don
thuan 1a ki€u bo tri ma sé khéoi lidp lai nhiéu bing so
nghiém thdc ma chinh 14 cdch d#t 6, sao cho ngoai l1an ldp
lai theo hang nhu kiéu RCBD con c¢6 ca lan lip lai theo
cot. Pac trung chinh cha bé tri thi nghiém kiéu 6 vudng La
tinh 12 kha n#ng khai thiac nguén bién dong theo hai
huéng: huéng hang va huéng cot.

Nhu vay, d& bo tri kiéu 6 vudng La tinh d4t thi
nghiém phai déu theo hai chiéu ngang doc.

Vé vi tri dit 6, c6 thé st dung phuong phdp chon
ngiu nhién dé chon vi tri 6 theo hang va cot nhung cac 6
clia cuing mot nghiém thitc khong duge nadm trén cing mot
hang hay trén cuing mot cot.

Tuy dat chon dé bd tri kiéu 6 vuéng La tinh 1a dong
déu nhung khong thé dong déu mot cach ly tuéng. Vi vay,
dé han ché sai s6 cia dat do hang dai hon cot hodc cot dai
hon hang thi kich thuéc céc 1an lap theo hang bing kich
thudc céac 1an lap theo cot, tic 1a khodng cdch tir 6 dau dén
6 cudi cia hang ciing bang khodng c4ch tir 6 diu dén 6 cudi
cua cot, do vay 6 c6 hinh vuong.

Sau day 1a mot s6 so do bo tri thi nghiém.

162



Céch 1 Cach 2 Cach 3
3x3 B A D C A B C D A B CD
A B C A B C D B C D A C D A B
B CA C DB A C D AB B A D C
C AB D C A B D A B C D C B A

Hinh 6.5: So d6 kiéu 6 vuéng La tinh 3 x 3 va 4 x 4

S6 cot S6
1 2 3 4 5 hang
E C B A D 1
A D C B E 2
Hinh 6.6: So d6 kiéu Cc B D E A 3
0 vuéng La tinh 5 x 5 B E A D C 4
D A E C B 5
S6 S6 cot
hang 1 9 3 4 5 &
1 A B C D E F
2 B F D C A E Hinh6.7: So dd kiéu
3 C b E F B A 0 vuong La tinh 6 x
4 D A F E C B 6
5 E C A B F D
6 F E B A D C
S6 S6 cot
hang 1 2 3 4 5 6 7
1 A B C D E F G
2 D E F G A B C
o 3 F G A B C D E
Hinh 6.8: So do kiéu 4 B CDETF G A
77 o 5 E F G A B C D
(cdc 0 can nam canh 6 G A B CDTEF
nhau theo hang) 7 C DETF G A B
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6.3.2. Phan tich phuong sai (ANOVA)
6.3.2.1. M6 hinh toan hoc va nguyén ly tinh toan

Vé6i thi nghiém mot yéu td kiéu 6 vudng La tinh, gia
tri cia 6 nghiém thdc hang tha i, cot thi j (X)) duge tinh
theo m6 hinh:

Xij=m+tk+ri+cj+eij

trong dé: m la gia tri trung binh toan thi nghiém, ¢ 1a gia
tri do nghiém thdc 2 dong gép, r; 1a gia tri do hang i déng
gop, ¢; gia tri do cot j déng gobp, e; la sai s6 ngau nhién
phan phdi chudn tic N(0, 6°).

Theo md hinh nay téng binh phuong d9 léch giita gia
tri modi & v6i gid tri trung binh thi nghiém SS;o do bon
nguyén nhéan:

- Su khac nhau giita cac nghiém thic (gitta cac muc)
gay ra (Treatment);

- Su sai khac gitia cac lap lai theo hang;
- Su sai khac gitia cac lap lai theo cot;
- Sai khdc nglu nhién gay ra - sai s6 (Error).

Bang phan tich phuong sai c6 dang:

Nguon DF SS MS Frn  Prob.
Hang (r) t—19 SS,  SSydf, MS,/MS,
Cot (c) t—19 SS.  SS/df, MS./MS,
Nghiém thiic t—1 SS,  SSydf, MS/MS,
Sai s6 (e) - 3t+27 8S., SSudf,
Téng s6 -1 SSr

(*) : S6 nghiém thiic (t) = s6 hang (r) = s6 cét (c)
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Téng binh phuong téng s6:

n n 2
SSio =D X; —(ZXU} In;
1 1
Téng binh phuong ctia hang:
YR;
$S, == _CF
t

(R;1a téng s6 cta céc 6 trong hang i (i = 1,t)
Téng binh phuong cta cot:
>c

S, =L ——CF

(C;la téng s6 ctia cdc 6 trong cot i (i :L_t)
Téng binh phuong nghiém thiec:
>

SS, =+ ——CF
r

Téng binh phuong sai s6:
SS. = SSto — SS; — SS, — SS.

Bac tu do téng so: dfpo =2 -1

Bac tu do hang = Bac tu do cot: df, =df, =¢ - 1

Bac tu do nghiém thac: dfy =¢ - 1

Bac tu do sai so: df, = > - 3¢ + 2

Cac cong thic tinh phuong sai cia nghiém thic va sai
s6 dugc ghi trong bang.

Viéc kiém tra sai khac giita cdc nghiém thic, sai s6
trung binh cua thi nghiém, sai s6 tuong d6i, hé s6 bién

dong va so sanh gitta cac nghiém thdc duge tinh toan nhu
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thi nghiém kiéu khoi day dt ngiu nhién.
6.3.2.2. Vai tro cua hang va cét
Dé xac nhan su khac nhau giita cdc hang véi nhau va

su khac nhau gitta cac cot véi nhau ta tinh:

MS MS
F(hang)=——=; F(cot) =——¢
g MS MS

va kiém tra biing cdch so sanh véi F'") (o = 0,05 va o =
0,01)

Néu F(hang) ho#c F(cot) hay cd hai déu 16n hon
Féifg’de)thi ching c6 vai tro thuc su chi phoi tong binh
phuong SSto va nho viéc tach ching ra khéi SSto ma lam
gidm sai s6 thi nghiém.

Dé danh gi4d vai tro lam gidm sai s6 so v6i phuong
phap CRD va RCBD hay phan tich cdc van dé sau day.

- Hiéu qud so sanh véi phuong phdp CRD:

Tu bang phan tich phuong sai, néu coi kiéu bd tri 6
vuong La tinh 12 mot kiéu CRD thi tdng binh phuong sai
sai s0 la:

SS.crn) = (£ —1)(MS, +MSC)+(t2 —3t+ Z)MSe

— SSe(CRD)
e(CRD) t(t _ 1)

va MS

Phuong sai sai s6 kiéu 6 vudng La tinh da gidm di (%)
so v@i phuong sai sai s6 kiéu CRD:

MS -MS
B(CRD) ¢ X 100
MSe(CRD)

r.(%)=
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_ (t=1)(MS, +MS,)-2(r-1)MS, 100
(t=1)(MS, +MS, ) +(#* =3t +2)MS,

- Hiéu qud so sdanh véi phuong phdap RCBD:

T bang phan tich phuong sai, néu coi kiéu bo tri 6
vuong La tinh 14 mot kiéu RCBD véi 1an lip lai theo hang
thi tong binh phuong sai sai s6 (SS,gcgp,,) 12:

SSe(RCBD,) = (t _1)MSC + (IZ —3t+ Z)MSe

_ SSe(RCBDr)
¢(RCBD,) — 2
(¢-1)

va MS

Phuong sai sai s6 kiéu 6 vudng La tinh da gidm di (%)
so v6i phuong sai sai s6 ki€éu RCBD khi coi hang 14 1an lip
lai:

r (%) _ MSe(RCBDr) -MS

. =x100
MSe(RCBDr)

— (t_l)(MSC _MSC) XIOO
(t=1)MS, +(r* =3t +2)MS,

Mot cach tuong tu, néu coi cot 1a 1an lip lai thi phuong
sai sai s6 kiéu 6 vudng La tinh s& gidm di (%) so v6i phuong
sai sai s6 kiéu RCBD khi coi hang 14 1an lap lai:

MS

-MS
r, (%)= f\‘;;BD“ =x100
e(RCBD,)

— (t_l)(MSI_MSC) XlOO
(t=1)MS, +(r* =3t +2)MS,
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D6 chinh 1a uvu diém cda kiéu bo tri 6 vuong La tinh
so v6i kiéu CRD va RCBD.

6.1.2.2. Vi du ung dung

Vi du: So sanh ning suat 4 giong bong lai duge bo tri
thi nghiém kiéu 6 vudng La tinh v6i s6 liéu & Bang 6.7
dudi day.

Bang 6.7: Nang suat 4 giong bong lai A, B, C va D
(ta/ha)

Hang Cot £@®R) L(T) TB
1 2 3 4

24,6D 31,6B 27,3C 25,2A 108,6 103,0A 25,8

305B 260D 231A 287C 1083 12278 30,

25,4C 28,0A 249D 31,4B 109,7 105,0C 26,3

4 26,7A 23,6C 29,3B 23,56D 103,1 99,0D 24,8

(C) 107,2 109,01 1046 108,38
Iy 4297 m= 269

W N =

O day, s6 nghiém thde (¢) = s6 hang (r) = s6 cot (c) =
4, téng s6 6 (n) = ¢* = 186.

1. Tinh s6 diéu chinh CF va tdng c4c binh phuong
CF:(ZH:xijJZ/n = (429,7)”: 16 = 11.540,131
1
Téng binh phuong téng s6:
SSro :ixﬁ —CF = (24,6)* + (31,5)° + ..
1

+(29,3)% + (23,5)* — 11.540,131 = 116,879
Téng binh phuong hang:

168



YR;
S8, = *——CF
|(108,6)°+(108,3)" +...+(103,1)’ |
4
~ 11.540,131 = 6,507

Téng binh phuong cot:

>c
S8, =+ —~CF
[(107,2)" +(109,1)" +..+(108,8)’
4
~ 11.540,131 = 3,182

Téng binh phuong nghiém thiec:

t

2T
88, =+L—-CF

(103,0)"+(122,7)" +..+(99,0)’ |
4
— 11.540,131 = 82,442

Téng binh phuong sai s6:
SS. = SSpo— SS, — SS.— SS;
= 116,879 — 6,507 — 3,182 — 82,442
= 24,749
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2. Tinh phuong sai cdc ngudn bién dong

Bac tu do tong s6: dfro =t*— 1= 15

Bac tu do hang = bac tu do cot: df, =df.=¢ -1 =3
Bac tu do nghiém thic: dfy;=¢ -1 =3
Bactudosaisd:df,=¢t*-3t+2=16-12 +2=6
Ap dung cdch tinh nhu céc vi du trén ta c6 cdc gia tri

phuong sai nghiém thic (MS;), phuong sai 1an 1ap lai (MS,)
va phuong sai sai s6 (MS,) ¢ Biang 6.8 sau.

Bang 6.8: Két qua phan tich phuong sai

Nguon DF SS MS Fin Prob.
Hang 3 6,507 2,169
Cot 3 3,182 1,061
Nghiém thuc 3 82,442 27,481 6,66 0,0245
Sai s6 6 24,749 4,125
Téng s6 15 116,879

P < 0,05 cho thay c6 su khic nhau giita cdc nghiém
thic ¢ d6 tin cdy 95%.

3. Tinh sai s6 thi nghiém va so sanh cdc nghiém thiic

Sai s6 trung binh: s_= \/MSC = \/4’ :25 = 1,02

r
Sai s tuong dsi: s (%)="5x100= ;’602 x100 = 3,8%
m .

Hé s6 bién dong sai s6: CV (%) =—“24’61925><100= 7.6%

9

Sai khac gitta hai nghiém thiec:
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Sd:\/ZMSe :\/2><42125:L44

r

V6i toos = 2,45, LSDgos = 2,45 x 1,44 = 3.5

Két qua so sanh su chénh léch giita cac nghiém thiec:

NT TB Chénh léch va mic y nghia
(ta/ha) B C D
A 25,8 -4,92" -0,50 1,00
B 30,7 4.43" 5.93"
C 26,3 1.50
D 24,8

Kiéu phan hang theo A, B: NTB 30,7 A
NTC 26,3 B
NTA 255 B
NTD 248 B

Nhu vay, giong B ¢6 niang suat cao nhat va cao hon 3
giong con lai (A, C, D) ¢6 y nghia thong ké.

4. Vai tro caa hang va cot

F(hang) va F(cot) déu nhé hon 1 cho thay dat khong
anh huéng dén két qua thi nghiém nén khong can thiét so
sanh giita cdc phuong phdp bo tri.

6.4. THI NGHIEM MOT YEU TO KIEU CHU NHAT LA
TINH (Latin Rectangular Design)
6.4.1. B6 tri thi nghiém

Kiéu bé tri chit nhat La tinh 14 bién dang cta kiéu 6

vuéng La tinh, nghia 1a kiéu bo tri vAn ddp Gng nhiing doi
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héi nhu phuong phdp 6 vuong La tinh nhung 6 khong la
hinh vuéng ma 1a hinh chit nhat.

Kiéu chit nhat La tinh cho phép b6 tri nhiéu nghiém
thic nhung s6 6 it hon nhiéu so v6i kiéu 6 vuong La tinh.
D& bo tri mot thi nghiém kiéu chit nhat La tinh, s
nghiém thc (¢), s0 hang () va s cot (c) c6 su rang budc sau day:
- S6 nghiém thtc (¢) chia hét cho s6 hang (r);

- 86 cot chinh biang s6 hang (¢ = r ), mdi cot chinh c6

t 5
— ¢0t phu sao cho kich thudc cua cét chinh bang kich thudc
,

cia hang. Sau day 1a mot s6 so dd bé tri thi nghiém.

Cot
I 11 IIT
Hang
Hinh 6.9- I {496172835
Kiéu chit nhat La tinh d
3%3x3 q &[4[ 52]638[794
d; =d,; d/=d)) ¥
I 49, {837495162
w |
“a, 7 de
I I 111
419 11i1(7:2:610012:8:3i5|1
1226:8!3{4:9:1:5[11:2:7 10| II
Hinh 6.10:
2710502118 3164 1 911 54 ¢hit nhat La tinh 3 x 3 x 4
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I II II1 v

117 9 12 3|1 16 1 6|2 4 14 13(1 8 5 10

ImI|8 6 5 1411 2 4 7|12 3 1 109 16 13 15

Imr|2 1 10 4(5 183 9 8|6 1 16 7|3 14 12 1

Iv|1% 1 16 133 10 12 14|11 8 5 9|2 7 4 6

Hinh 6.11: Kiéu chit nhat La tinh 4 x 4 x 4

6.1.2. Phan tich phuong sai

M6 hinh toan hoc va phuong phap phan tich phuong
sai ctia kiéu bo tri chit nhat La tinh hoan toan giéng kiéu 6
vudng La tinh.

Vi du: So sanh ning sudt 9 giéng ngd lai duoc bd tri
thi nghiém kiéu chit nhat La tinh 3 x 3 x 3 (Hinh 6.9) véi
s6 lidu & Bang 6.9 dudi day.

Bang 6.9: Nang suat 9 giéng ngo lai (tdn/ha)

Cot x
1 2 3 R
(1) (4) 9) (6) (@] (7 (2) (8) (3) (5)
7,6 6,9 8,4 6,9 5,7 5,6 8,1 6,3 6,1 | 61,6
(2) (1 (5) (2) (6) (3) (8) (7 (9) (4)
7,0 6,4 5,4 7,0 5,8 7,6 5,8 6,7 8,1 | 59,7
(3) (8) (3) (7 (4) 9) (5) (1) (6) (2)
7,4 6,5 6,5 8,2 5,9 6,6 5,2 120 53 | 63,6
G 62,1 59,3 63,6

Hang

Y = 184,9
m = 6,85
NT 1 (2 (3) 4) 6] (6) (7 (8) 9
INS 19,1 16,3 186 239 19,1 274 180 23,1 19,6
TB 6,4 5,4 6,2 8,0 6,4 9,1 6,0 7,7 6,5

Ghi chii: Cde sé trong () la cde nghiém thic tiw 1 dén 9;
INS la téng ndng sudt ciia méi nghiém thuc (tén/ha).
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O day, s6 nghiém thdc (¢) = 9; s6 hang (r) = 3; s8 cot
chinh (¢) = 3, téng s6 6 (n) = 27.

1. Tinh CF va cac tong binh phuong

n 2
CF=(ZXH] /n = (184,9)%: 27 = 1.266,829
1

SS10 = x; —CF = (7,6)* + (6,9 + ...
1

+(12,0)% + (5,3)* — 1.266,829 = 49,936

SR?

8, =L —-CF

[(61,6)"+(59.7)" +(63,6) |

= 5 - 1.266,829
= 0,827
>c
SS, =i:‘T—CF
[(62.1) +(59.3)" +(63.6) |
= 5 - 1.266,829
= 1,066
>
SS, =+L——CF

[(19.1)+(16,3)" +...+(19,6)’ |

3
- 1.266,829 = 32,5689
SS. = SSto— SS, — SS.— SS; = 49,936 —
0,827 — 1,066 — 32,589 = 15,454
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2. Tinh phuong sai cdc ngudn bién dong
Béac tu do téng s6: dfyo =rt — 1 = 26
Bac tu do hang =bactudocot=r—-1=2

Bac tu do nghiém thic: dfi=¢-1=9-1=8

Bac tu do sai so: df, = dfy — df, — df. =26 -2-2-8 =14

Ap dung cach tinh phuong sai hang (MS,), phuong sai
cot (MS,), phuong sai nghiém thdc (MS;) va phuong sai sai
s6 (MS,) nhu da biét. K&t qua dugc ghi ¢ Bang 6.10.

Bang 6.10: K&t qua phan tich phuong sai

Ngudn DF SS MS Frn  Prob.
Hang 2 0827 0,414
Cot 2 1,066 0,533
Nghiém thic 8 32,589 4,074 3,69 0,0160
Sai s6 14 15454 1,104
Tong so 26 49,936

P < 0,05 cho thay c6 su khdc nhau giita cdc nghiém

thic ¢ d6 tin cdy 95%.

3. Sai s6 thi nghiém va so sanh cdc nghiém thic

Sai s trung binh:

. :\/MSC =\/1,104 _ 0,61
r 3

Sai s6 tuong doi:

- 1
s (%) =2xx100= 2% %100 = 8,9
m 6,
N e len an - 1,104
Heé s0 bién dong sai s06: CV(%)= < x100=15,3

]
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Sai khéac gitta hai nghiém thdc:

|

2MS,

r

\/2><1,104

=0,86;

V6i toos = 2,145, LSDyg s = 2,145 x 0,86 = 1,8

Két qua so sanh su chénh léch gita cac nghiém thiec:

Chénh léch va miic y nghia

NT TB
3 4 5 6 7 8 9
1 63 1,0 02 -16 00 -277 04 -1,3 -0,1
2 5,3 0,8 25 -09 -37 -06 -23 -11
3 6,1 -1,8 02 29 02 -15 -03
4 7,9 16 -1,2 20 03 14
5 6,3 28 04 -1,3 -02
6 9,0 31 14 26
7 5,9 -1,7  -05
8 7,6 1,2
9 6,4
Kiéu phan hang: NT Gi4 tri Kiéu cht Kiéu vach
6 9,0 A
4 79 AB
8 17,6 ABC
9 64 BCD
1 6,3 BCD
5 6,3 BCD
3 6,1 CD
7 59 CD
2 5,3 D

Nhu vay, giong s ¢6 ning sudt cao nhit va cao hon
giobng s6 9, 1, 5, 3, 7 va 2 ¢6 y nghia thong ké nhung
khong hon hén giong s6 4 va 8.
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6.5. THIi NGHIEM MOT YEU TO THEO KIEU MANG
LUOI (Lattice Design)

So v6i kiéu CRD, kiéu bo tri RCBD han ché dugc sai
s0 do dat khong déu bang cach loai tri sai khac do khdi
gay ra, kiéu 6 vudng La tinh va chit nhat La tinh do loai
trit duge sai khéc cd hang va cot nén sai s6 thi nghiém
thdp hon kiéu CRD va RCBD. Tuy nhién véi s6 lugng 16n
dén hang may chuc nghiém thic, néu kiéu bo tri CRD va
RCBD thi nghiém sé& c6 sai sd 16n, con kiéu 6 vuéong La
tinh hay chit nhat La tinh s& c6 qud nhiéu 6 nén thuc té&
khong thé b6 tri duge. Kiéu bo tri mang ludi (sau day dugc
goi 1a kiéu mang) sé khic phuc duge han ché nay.

Cé6 nhiéu cach bo tri mang khac nhau:
- Mang can bing (Balanced Lattices);

- Mang can bing ting phan (cAn bing cuc bd -
Partially Balanced Lattices);

- Mang chit nhat (Rectangular Lattices), va
- Mang khéi 1ap phuong (Cubic Lattices).

Trong kiéu mang, cdc khoi duge bo tri khong day da
(incomplete block) va trén mot 1an lap lai bao gdm mot s&
khéi. Do cdc nghiém thic trong khoi khong day da nén
trong tinh todn téng binh phuong sai khéc gitia cac khoi sé
dugc diéu chinh ti tdt cd cdc khoi trong cac lan lip lai,
dung dén tat cd moi 6 trong thi nghiém nhu “mang ludi”.
Vi vay, thuat ngir “Lattice” giai thich phuong thic tinh
todn nay. Mdi kiéu mang khac nhau s& c6é cach tinh todn
khac nhau.

Sau day sé dé cap d&n mot vai kiéu ciia cdc loai nay.
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6.5.1. Kiéu mang can bang (Balanced Lattices)
6.5.1.1. Bé6 tri thi nghiém

D€ bo tri kiéu mang can bang, s6 nghiém thic phai la
mot s6 chinh phuong, s6 6 trong modt khoi (kich thude khoi)
bang can bac hai cla sé nghiém thiec. Moi khoi déu khong
ddy da dugc cdu thanh tit mot s6 6 nam trén mot hang
trong cac lan lip lai. Pac tinh cia mang can bang (ciing nhu
cac loai mang khac) la hai nghiém thdc chi ¢ canh nhau
mot 1an trong mot khoi. Vi vay tdt ca cac cip ding canh
nhau dugc so sanh cing mot d chinh xac.

S6 1an ldp lai 14 mot sd c6 dinh phu thudc vao so
nghiém thic va dugc xac dinh nhu sau:

S6 nghiém thic 9 16 25 49 64 81
S6 6 trong khoi 3 4 5 7 8 9
S6 1an lap lai 4 5 6 8 9 10

V6i kiéu nay khong thé bd tri cho 36 nghiém thic va
s6 nghiém thic trén 100.
Sau day 1a mot s§ so do chinh:
Khoi Lanlapl Khoi_ LanlapIl Khéi Lénlap I Khéi _Lén lap IV
M 1 2 3 @ 1 4 7 (D 1 5 9 (100 1 8 6

2 4 5 6 (B 2 5 8 ® 7 2 6 (1A 4 2 9
@8 7 8 9 ) 3 6 9 © 4 8 3 12 7 5 3

Hinh 6.12: So d6 b tri mang can bang 3 x 3
t=9,k=3,r=4,b=12

Khai Lan lap I Khai Lan lip II Khéi Lan lgp III
(1) 1 2 3 4 (5) 5 9 13 (9 1 6 11 16
(2) 5 5 7 8 (6) 6 10 14 (10) 5 2 15 12
7
8

3) 9 10 11 12 ) 11 15 (11) 9 14 3 8
(4) 13 14 15 16 (8) 12 16 (12) 13 10 7 4
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(D)
(2)
3)
(4)
(%)

(16)
17
(18)
(19)
(20)

Khéi Lin lap IV

Khoi

13 1 14 7
(14) 13 2 11
(15) 5 10 3
(16) 9 6 15

Lan lap V

12 (A7)
8 (18)
16 (19) 13 6

4 (20)

1 10

9 2

4 8

15 8

7 16
3 12

12 16

Hinh 6.13: So d6 b6 tri mang can biang
3x3,t=16,k=4,r=5,b=20

Lan lap I

Lan lap

II

Khoi

Lan lap III

1 2 3 4 5|
6 7 8 9 10|
11 12 13 14 15| (8)
16 17 18 19 20 |(9)
21 22 23 24 25 |(10)

U W N

11
12
13
14

© ® g9 o

10 15

16
17
18
19
20

21
22
23
24
25

(11)
(12)
(13)
(14)

(15)

1 713 9
21 2 8 14
16 22 3 9
11 17 23 4
6 12 18 24

25
20
15
10

Lan lap IV

Lan lap

A%

Lan lap VI

1 12 23 9 20(21)
16 2 13 24 10|(22)
6 17 3 14 25((23)
23 7 18 4 15(29
11 22 8 19 5(@25)

1
11
21

6
16

17 8
2 18
12 3
22 13
7 23

24
9

19
4

14

15
25
10
20

5

(26

(27),
(28)
(29)
(30)

1 22 18 14
6 2 23 19
11 7 3 24
16 12 8 4
2117 13 9

10
15
20
25
5

Hinh 6.14: So d6 bd tri mang can bang 5 x 5
t=25,k=5,r=6,b=30

6.5.1.2. Phan tich phuong sai

Vé6i thi nghiém mot yéu t6 kiéu mang can bing, gia
tri cia 6 nghiém thdc i & khoi thi j, 1an lip lai k& (X)) duge
tinh theo m6 hinh:

Xjk=m+tk+ bi'+rj+eij
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trong dé: m la gia tri trung binh toan thi nghiém, ¢, la gia
tri do nghiém thdc £ déng gop, bi' la gia tri do khoi i da
dugc diéu chinh déng gép, r; gid tri do 1an lip lai j déng
gop, e;; 1a sai s6 nglu nhién phan phdi chudn tic N(0, ¢°).

Theo md hinh nay téng binh phuong d9 léch giita gia
tri mbéi 6 v6i gia tri trung binh thi nghiém SSpo do bén
nguyén nhan:

- Su khac nhau giita cac nghiém thic;

- Su sai khac gitta cac lap lai;

- Su sai khéc gitta cac khoi sau khi diéu chinh;
- Sai khac ngau nhién gay ra - sai s8 (Error).

D& minh hoa nguyén ly tinh toan, xét vi du ¢ Bang
6.11 sau day dugc bo tri theo so d6 Hinh 6.12.

S6 6 trong khoi = & = 3; s6 khoi = 12
S6 nghiém thic =%k x k=9
S6lanldplai=k +1=4

Bang 6.11: Niang sudt 9 giong lia mi (ta/ha)

Khoi Lén lap I vB, Khdi Lén lap 1T B,
OO @ O3 @ o @ O

47,7 42,8 54,6 | 145,1 46,9 42,2 38,8 | 1279
2 | @ G (6 G| @ G ®

47,7 59,2 48,0 | 154,9 40,0 47,0 51,7 | 138,7
@[ @O & 9 ® | & 6 O

41,5 43,8 37,9 | 123,2 50,0 39,5 45,5( 135,0
R 423,2 401,6
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Khéi Lan lap III *B, Khai Lan lap IV *B,

™M1 @® G O (10| 1 (6 (8

45,4 45,9 45,2 136,5 44,3 44,3 47,0 | 135,6
® @ &6 @O an| @ @ 9

43,1 40,5 45,5]129,1 41,0 40,7 45,0 | 126,7
@& @ © 12| & 6 (™

50,5 43,4 38,1 132,0 44,4 45,7 43,8 | 1339
IR 397,6 396,2

Téng toan bo thi nghiém: G = 1.618,6

Bang 6.12: Téng ning suat cic giong va két qua diéu
chinh

Téng Tong TB
Ny Péng Khéi Quyén NS diéu nang sudt
suét (By)  s6(W;  chinh didu
(T) (T)) chinh
1 184,3 545,1 -8,9 183,7 45,9
2 166,9 539,6 -39,1 164,4 41,1
3 199,5 546,0 33,1 201,6 50,4
4 174,0 5415 -25,4 172,4 43,1
5 197,8 564,0 -44,0 195,0 48,8
6 172,3 554,6 -82,9 167,1 41,6
7 169,6 514,1 71,0 174,1 43,5
8 180,6 529,5 42.4 183,3 45,8
9 173,6 521,4 53,8 177,0 44 3
Téng 1618,6 4855,8 0,0 1618,6

Cac buédce tinh toan nhu sau:

1. Tinh téng cha tdt cid cac khoi IB;, tong tling
nghiém thiic (T) va téng toan bd thi nghiém (G).
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2. Cho mbi nghiém thidc, tinh téng B, tir t4t cd céc
khéi, ¢ d6 c¢6 nghiém thic tham gia.

Cho giong 1: B; = 145,1 + 127,9 + 136,5 + 135,6 = 545,1
Cho gidong 2: By = 145,1 + 138,7 + 129,1 + 126,7 = 539,6
Mot cach tuong tu ta duge s liéu Bang 6.12.

3. Tinh quyén s6 W, cho mdi nghiém thc.

W, =kT - (k +1)B; + G

Cho giong 1: W = 3 x 184,3 — 4 x 545,1 + 1.618,6 = — 8,9
Cho gitng 2: W = 3 x 166,9 — 4 x 539,6 + 1.618,6 = — 39,1
Mot cach tuong tu ta duge s liéu Bang 6.12.

4. Tinh toadn cdc nguén bién dong va phan tich
phuong sai

n 2
CFZ(ZXU) /n =(1.592,4) : 36 = 72.774,054
1

SSyo = Y x; —CF= 712,846
1

YR

S8, == 5——CF= 52,723
pRE

SSt =il __CF= 282,936

-
Téng binh phuong khoi tinh theo quyén s W;:

G
— _i=l1

SS, =—1—
"k (k+1)
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(~8,9)" +(=39,1)" +...+(53,8)°
108

= 202,689
SS. = SStp — SS; — SS, — SSp, = 174,498
Bang 6.13: Két qua phan tich phuong sai sai s6

Nguon bién dong Béc ty do SS MS
Cong thiic %k =3
Lan lap lai (r) k 3 52,723
Nghiém thiec (giéng) (k% - 1) 8 282,936
Khdi (b) k% - 1) 8 202,689 25,336
Sai s6 ngoai khoi (e) (k-1)(k*—1) 16 174,498 10,906
Téng s6 (TO) EP+k -1 35 712846

5. Tinh hé s& diéu chinh x4, tong gia tri nghiém thdc
va trung binh nghiém thdc sau khi diéu chinh.
(MS, -MS,) (25,336-10,906)

p=" = =0,0633
k>MS, 9x25,336

Téng gid tri nghiém thdc diéu chinh cla mdi nghiém
thic T' dugc tinh theo cong thic: T = T; + uW;:

Cho giéng 1: T, = 184,3 + 0,0633 x (-8,9) = 183,7

Trung binh giong 1: 183,7 : 4 = 45,9

Cho gidng 2: T, = 166,9 + 0,0633 x (- 39,1) = 164,4

Trung binh gidong 2: 164,4 : 4 = 41,1

Mot cach tuong tu ta duge s6 liéu Bang 6.12.

6. Kiém tra mic ¥ nghia ctia phuong sai nghiém thiic

Téng phuong sai nghiém thic diéu chinh:
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>
==L _CF = 307,055
:

SS;

t

Phuong sai nghiém thic diéu chinh:

MS’ = 307;# = 38,382

t
Téng binh phuong sai s6 diéu chinh:
MS, = MS, (ku +1)
= 10,906 (3 x 0,0633 + 1) = 12,977

38,382
™ 12,977

=2,96

Fry = 2,96 > F®'9 =259 nhung nhé hon F®!% = 3,89

0,05 0,01
cho thdy c¢6 su khédc nhau giita cdc nghiém thic ¢ d tin
cay 95%.

Céch tinh sai s6 trung binh, sai s6 tuong d6i, hé s6
bién dong sai s6 va so sanh gitta cdc nghiém thic theo
LSDg 5 va cdch phan hang nhu da biét.

7. Hiéu qua cua ki€u bo tri mang can bing ciing dugc
tinh tuong tu nhu cac phuong phap trudc.

Néu coi kiéu bo tri 6 vudng La tinh 1a mot kiéu RCBD
v6i 4 1an lap lai thi tong binh phuong sai sai s6 (SS,_ pegp, ) 12:

SS.xesp) = (K> —1)MS, +(k—1)(k* 1) MS,
= (k> =1)[MS, +(k-1)MS, ]

184



(& =1)[MS, +(k-1)MS, ]
e(RCBD) — k (k2 _1)

_MS, +(k-1)MS,
B k

va MS

Phuong sai sai s6 kiéu mang cin bang 3 x3 di gidm
di (%) so véi phuong sai sai s6 kiéu RCBD:
MS MS’

¢(RCBD) e %100
MSe(RCBD)

(%)=

_ 2
_MS, —(Ku+DMS, o
MS, +(k—1)MS,

Cho thi nghiém nay:
_25,336—-(9%0,0633+1)x10,906 o
25,336 +2x10,906

r, (%) 100

- 17,4

6.5.2. Kiéu mang can bang tirng phan (Parially
Balanced Lattices)

6.5.2.1. Bé6 tri thi nghiém

Mic du mang can bang c6 uu diém nhung trong truong
hgp c6 qua nhiéu nghiém thic, s6 1an 13p lai van 16n. Mang
can bang tiing phan cho phép gidm t6i da s 1an lip lai. Néu
trong mang can bang c6 25 nghiém thic phai b tri 6 1an lap
lai thi trong mang don can bang ting phan chi can bo tri 2
lan 1ap lai. Phuong phap nay cho phép b tri cdc thi nghiém
c6 36 va tréen 100 nghiém thic ma phuong phadp mang can
bang khong bd tri dugc.
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1)
(2)
(3)
(4)
(5)
(6)

Hinh 6.16:

6.5.1.2. Phan tich phuong sai

186

Mang can bing ting phan gom cac kiéu: Mang don
(hai 14n lidp lai), mang ba (ba lan lap lai), mang bon (bén
lan lip lai), mang nidm (ndm lan lip lai) va mang rat
nhiéu lan l4p lai.

Sau day 1a mot s6 so do chinh:
Khéi

Khéi
(1
2
3)
)
(5)

Lanlap I

1
6

2
7

3 4
8 9

11 12 13 14
16 17 18 19
21 22 23 24

5
10
15
20
25

(6)
@)
(®)
)
(10

Lan lap II

OU b W o

© 0 3 o

10

11
12
13
14
15

16 21
17 22
18 23
19 24
20 25

Hinh 6.15: So d6 bd tri mang don can bing tiing phan 5 x 5

Lanlap I Lan lap II Lan lap III
1 2 3 4 5 6 () 1 7 13 192531 (13) 1 8 15 22 29 36
7 8 9 1011 12 (8 2 8 14 20 26 32 (14) 31 2 9 16 23 30
13 14 15 1617 18 (9 3 9 15 21 27 33 (15) 25 32 3 10 17 24
19 20 21 2223 24(10) 4 10 16 22 28 34 (16) 19 26 33 4 11 18
25 26 27 28 29 30 (11) 5 11 17 23 29 35 (17) 13 20 27 34 5 12
31 32 33 34 35 36(12) 6 12 18 24 30 36 (18) 7 14 21 28 35 6

So do6 bo tri mang ba can bing tiing phin 6 x 6

Theo md hinh nay téng binh phuong d9 léch giita gia
tri mbéi 6 v6i gia tri trung binh thi nghiém SSpo do bén
nguyén nhéan:

- Su khac nhau gitta cac nghiém thic;

- Su sai khac giita cac lap lai;

- Su sai khéc gitta cac khoi sau khi diéu chinh;

- Sai khdc nglu nhién gay ra — sai s6 (Error).

D& minh hoa nguyén ly tinh todn, xét vi du s6 liéu &



Bang 6.14, 6.15 va 6.16 sau day dugc thu thap tU mot thi
nghiém bé tri theo so d6 Hinh 6.15.

Trong thi nghiém nay:

S6 6 trong khoi = k£ = 5; s6 khoi = 10

S6 nghiém thic = & x £ = 25; S6 1an ldp lai = 2
Bang 6.14: Niang suidt 25 giong bong lai F; (ta/ha)

Khbi Lan lap I B C uc

(1) (€8] (2) 3 4) 5)

23,2 26,7 21,3 24,1 24,2 119,5 13,9 1,720

(2) (6) (7 (€) 9 (10)

245 234 246 202 280 | 1207 -0,1  -0,012

3) 11y (12) (13) (14) (15)

24,3 25.2 23,9 27,7 25,4 126,5 27,6 3,415

(4) (16) am (18) (19) (20)

24,9 21,0 27,8 23,2 25,1 122,0 3,6 0,445

(5) (21) (22) (23) (24) (26)

35,2 19,3 18,4 28,2 22,1 123,2 -12,7 -1,571

R 611,9 32.3 3,996
Khoi Lan lap II B C uC

(6) (1) 6) @11 a6 @

244 241 252 27,1 291 |129,9 22 0272

@) (2) M 1z a7 22

284 225 283 22,1 19,3 | 1226 -5,0 -0,619

(8) 3) (€)) (13) (18) (23)

23,3 21,1 358 249 184 | 1235 -7,5 -0,928

9 4) @ 14 Q9 @b

27,6 24,8 329 204 23,3 | 129,0 -5,6 -0,693

(10) (5) (10) (15) (200 (25)

29,7 28,1 31,9 31,1 204 | 141,2 -164 -2,029

R 644,2 -32,3 -3,996

Téng toan thi nghiém G = | 1.256,1
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Bang 6.15: Téng ning suat thuc thu cic giong

uC
(1) 47,6 (2) 55,1 (3)44,6 (4) 51,7 (5) 53,9 1,720
(6) 48,6 (7) 45,9 (8) 45,7 (9) 45,0 (10) 56,1 | -0,012
(11) 49,5 (12) 53,5 (13)59,7 (14) 60,6 (15)57,3 3,415
(16) 52,0 (17) 43,1 (18)52,7 (19) 43,6 (20) 56,2 0,445
(21) 64,3 (22) 38,6 (23)36,8 (24)51,5 (25)42,5| -1,571

uC 0,272 -0,619 -0,928 -0,693 -2,029 0,0

Cac buédrc tinh toan nhu sau:

1. Tinh téng cha tat cd cac khoi (B), tong ting
nghiém thic (T) va tong toan bo thi nghiém (G).

2. Cho mbi nghiém thiic, tinh téng C cha tat ca cac khoi.

C = Tong (cho tdt cid cac lan lip) cia tat cad cac
nghiém thic trong khéi tri di 7B. S6 liéu dé tinh C 14y tu
Bang 6.15 va tinh cho ting khoi theo so d6 thi nghiém.

Cho khoi 1 6 1an 14p 1:
C=476+551+446+51,7+539—2x 1195 = 13,9
Cho khoi 2 6 1an 14p 1:

C=486+459 + 457 + 45,0 + 56,1 — 2 x 120,7 = -0,1
Mot cach tuong tu ta duge sé liéu Bang 6.14

3. Tinh téng binh phuong cac ngudn bién dong va phan
tich phuong sai sai s6

Téng binh phuong bién dong téng sb6, téng binh
phuong bién dong do 1an lip lai va nghiém thic (chua diéu
chinh) dugc tinh to4n theo cich thong thudng. Riéng tong
binh phuong bién dong khaoi duge tinh theo cong thiec:
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2 2
s =26 2K

b kr(r=1) k’r(r-1)

(13,9)" +(=0,1)" +...+(~16,4)’
10
(32,3)" +(-32,3)°

- - 20,866
50

Trong cong thic nay, R, 1a téng cia cac lan lip lai
theo cac gia tri C.

Két qua tinh todn téng binh phuong téng sb, téng
binh phuong cdc nguon bién dong, phuong sai khéi va
phuong sai sai s6 dugc ghi ¢ Bang 6.16.

Bang 6.16: Tong binh phuong cdc ngudn bién dong,
phuong sai khéi va phuong sai sai s6

Bac tu do

Nguon bién dong Cong thic SS MS
Lan lip lai r-1) 1 20,866
Nghiém thdc (giong)  (%*- 1) 24 577,371
Khoi rtk—1) 8 109,832 13,729
Sai s6 ngoai khéi  (k.-1)(rk-k-1) 16 83,777 5,236
Téng so6 r(k® - 1) 49 791,846

4. Tinh hé s6 diéu chinh g, tdng gid tri nghiém thic
va trung binh nghiém thic sau khi diéu chinh.
(MS, -MS,)

A r-1)Ms,

(13,729-5,236)
~ = 0,1237
5x5,236
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Téng gia tri nghiém thic diéu chinh clia mdi nghiém
thic T duge tinh theo cong thie: T = T; + 4W; nhu kiéu mang
can doi da biét. Két qua tinh toan dugc ghi & Bang 6.17.

Bang 6.17: Téng niang sudt diéu chinh (t& s6) va
ning sudt trung binh (miu so)

(1) %g @) %% 3) g’% @) %ﬁ (5) %g
©) ﬁf ) %’i ) ;‘—;‘i ) ;‘—;% (10) %’%
(11) %% 12) %% (13) g_if (14) g_f;:% (15) %%
(16) %ﬁ 1) %ﬁ (18) %f (19) %:% (20) g_éjg
1) %’g (22) % (23) %’% (24) ﬁ’% (25) %ﬁ

5. Kiém tra mic ¥ nghia clia phuong sai nghiém thic

- Téng phuong sai nghiém thiic duge diéu chinh theo
cong thiec:

SS; (diéu chinh) = SS; (chua diéu chinh) — A
A dugc tinh theo cong thic:
A=ku(r- 1){

(r-l)(kﬂﬂ)Bu_B‘“}

trong d6: B, 1a téng binh phuong khéi chua diéu chinh con
B. 12 tong binh phuong khéi sau khi da diéu chinh.

2
(2-1)(5x0,1237 +1)

A=5><O,1237>{ x55,848—109,832}

= — 25,255
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SS; (diéu chinh) = 577,371 + 25,255 = 602,626
MS; (diéu chinh) = 602,626 : 24 = 25,109

- Téng binh phuong sai sai s6 diéu chinh:

MS, = (1+”‘—“j MS,
k+1
=(1+ij5,236 - 6,316
5+1
25.109
_ 222 308
™ 6,316

Foy = 3,98 > F2'9 =2,24 va 16n hon ca F2'= 3,18 cho
thay c6 su khac nhau rat dang tin cly giita cAc nghiém thic.

Céach tinh sai s6 trung binh, sai s6 tuong d6i, hé s6
bién dong sai s6 dugc tinh nhu céc kiéu thi nghiém trudc
day. Tuy nhién viéc so sanh gitta cac nghiém thic nhu sau:

- Sai khéc gitra hai nghiém thic cung khoi:

Sd, =\/[1+(r—1),u] M5,

r

2x5,236

=,[(1+0,1237)x 2,4
Jo01297)

- Sai kh4c gitta hai nghiém thic khdc khoi:

2MS,
r

Sd, = ,|(1+ru)

2x5,236
X———— =

=\/(1+2><O,1237) 2,6
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6. Hiéu qua clia kiéu bo tri mang don can bang tiing phan
T bang phan tich phuong sai, dé& dang tinh dugc
phuong sai sai s kiéu mang don can bing ting phan da
gidm di so véi kiéu RCBD la:
r(k—1)(MS, —MS
oy, )

- . x100
r(k=1)MS, +[ &> (r—1)—rk+1]MS,

Vé6ik =5, r = 2 thi:

r. (%) :Mxloo
MS, +2MS,
Trong thi nghiém nay:
v (%)= 13,729-5,236 100 = 35,1

13,729 +2x5,236

6.6. THI NGHIEM MOT YEU TO KIEU MANG LUOI
VUONG (Lattice Squares)

6.6.1. Bé tri thi nghiém

Trong kiéu lu6i vudng, s6 nghiém thiic ciing 1a mot s6
chinh phuong. Trong mot 1an lip lai, 2* nghiém thdc duogc
sdp xép trén mot 6 vuong & x k. Cach dit cac hang va cot
trong 1an lip sau dugc diéu chinh sao cho cdc 6 ctia cung
nghiém thidc khong cing niam trong mot hang hodc mot
cot. DPiéu d6 cho phép tiép tuc loai trir ra khéi sai s6 ngudn
bién dong “kiém soat kép” trong mdi 1an lip lai, tuong tu
nhu kiéu 6 vudng La tinh.

Theo phuong nay cé thé bé tri mang luéi vuong cho 9,
25, 49, 81, 121 va 169 nghiém thde. S¢ 14n lap lai cho &*
nghiém thic la (& + 1)/2.
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Sau day 1a mot s so do.

ECTF NG

an lap I
2
5
8

3
6
9

lap II

6 8
2 4
7 3

Hinh 6.17: Luéi vudng can bing 3 x 3
t=9,k=3r=2hang=6,cot=6,%=1°

Lan lap I Lan lap II Lan lap III
1 2 3 4 5 1 10 14 18 22 1 8 15 17 24
6 7 8 9 10 23 2 6 15 19 25 2 9 11 18
11 12 13 14 15 20 24 3 7 11 19 21 3 10 12
16 17 18 19 20 12 16 25 4 8 13 20 22 4 6
21 22 23 24 25 9 13 17 21 5 7 14 16 23 5
Hinh 6.18a: Lué¢i vuéng can bang 5 x 5
t=25k=5,r=3 hang=15,cot =15, 1 =1
Lan lap I Lan lap II Lan lap III
18 9 11 2 25 20 17 19 16 18 19 15 23 6 2
24 15 17 8 1 15 12 14 11 13 11 7 20 3 24
12 3 10 21 19 25 22 24 21 23 22 18 1 14 10
6 22 4 20 13 5 2 4 1 3 5 21 9 17 13
5 16 23 14 7 10 7 9 6 8 8 4 12 25 16
Hinh 6.18b: Lu6i vudng can bing 5 x 5
t=25k=5,r=3 hang=15,c6t =151 =1
Lan lap I Lan lap II
1 2 3 5 6 7 1 38 26 14 44 32 20
8 9 10 11 12 13 14 21 2 39 27 8 45 33
15 16 17 18 19 20 21 34 15 3 40 28 9 46
22 23 24 25 26 27 28 47 35 16 4 41 22 10
29 30 31 32 33 34 35 11 48 29 17 5 42 23
36 37 38 39 40 41 42 24 12 49 30 18 6 36
42 44 45 46 47 48 49 37 25 13 43 31 19 7

@: S6 lan dé hai nghiém thurc cung co mat trén mot hang hodc mot
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Lan lap III Lan lap IV

1 19 30 48 10 28 39 1 42 27 12 46 31 16
40 2 20 31 49 11 22 17 2 36 28 13 47 32
23 41 3 21 32 43 12 33 18 3 37 22 14 48
13 24 42 4 15 33 44 49 34 19 4 38 23 8
45 14 25 36 5 16 34 9 43 35 20 5 39 24
35 46 8 26 37 6 17 256 10 44 29 21 6 40
18 29 47 9 27 38 7 41 26 11 45 30 15 7

Hinh 6.19: Lu6i vudng can biang 7 x 7
t=49,k=7,r=4,hang =28, c6t =28, A =1

6.6.2. Phan tich phuong sai

Theo kiéu thi nghiém nay tdng binh phuong d§ léch
gitta gia tri mbi 6 vGi gid tri trung binh thi nghiém SSto do
cdc nguyén nhan:

- Su sai khac gitta cac lap lai;

- Su khac nhau giita cac nghiém thic;

- Su khédc nhau gifta cdc hang tir s6 liéu diéu chinh
nghiém thic va cot;

- Su khéc nhau gitta cdc cot tir s6 liéu diéu chinh
nghiém thic va hang;

- Sai khac ngau nhién gay ra - Sai s6.

D& minh hoa nguyén ly tinh toan, xét vi du ¢ Bang
6.18, 6.19 sau day dugc thu thap tir thi nghiém bé tri theo
so do Hinh 6.18b.

Trong thi nghiém nay:

S6 nghiém thic =k x k = 25

S6lanlaplair =3

S6 hang = s6 cot = 15
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z
M

€

Bang 6.18: S6 qua trén/cdy (qua) ctia cic gidng bong
trong thi nghiém bé tri mang lu6i vudng 5 x 5, 3 1lan lip
lai (trong ngoéc don 1a s6 cia nghiém thic)

Lan lap I z L )
(18) 9 11 (2) (25)
12,9 14,6 12,5 12,2 17,0 69,2 -5,83 -0,371
(24) (15) )] 8 (1)
17,1 9,8 9,1 15,5 12,3 63,8 -1,88 -0,120
(12) 3) (10) (21 (19)
9,5 13,3 13,0 13,1 10,6 59,4 18,96 1,208
(6) (22) (4) (20) (13)
10,8 10,9 9,1 12,9 8,7 52,4 21,15 1,348
(5) (16) (23) (14) (7
16,2 11,5 11,9 10,3 9,2 59,1 16,23 1,034
66,40 60,13 5558 64,01 57,81 | 303,93
-1,63 3,34 41,08 0,38 5,46 48,64 3,099
-0,11 0,22 2,75 0,03 0,36
Lan lap II s L 5
(20) a7 (19) (16) (18) )
12,0 14,0 12,9 13,6 14,1 66,6 13,97 -0,890
(15) (12) (14) 1y (13)
10,0 11,5 13,4 15,1 9,4 59,4 -6,00 -0,382
(25) (22) (24) (21) (23)
142 143 156 132 162 734 0,44 0,028
(5) (2) (4) (1) (3)
10,6 8,3 15,0 8,4 10,0 52,3 29,97 1,910
(10) (7 9) (6) (8)
142 129 143 109 136 658 2,81  -0,179
60,89 60,99 71,13 61,34 63,25 317,60
20,13 -5,95 -10,7 -3,16 7,30 7,62 0,486
1,35 -0,40 -0,72 -0,21 0,49
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Lan 1ap III z L )
10 (15 (@23  (6) @)
136 104 181 101 11,6 | 638 -1391 -0,886
1y (7) (20) 3) (24)
139 121 141 160 149 | 71,0 -11,36 -0,723
22 18 @® a4 10
136 127 115 127 165 | 67,0 -1027 -0,655
G @) (9 an a3
154 144 11,8 123 96 | 634  -363 -0231
(8) @ a1z (@) 16
152 17,0 155 165 96 | 737  -17,09 -1,089
T 71,55 6666 7090 67,72 62,07 | 338,90
M -10,89 -14,06 -1823 -1245 -0,62 56,26 3,584
e 073 094 -122 083 -0,04
Téng cong (G) | 96043 0,0 0,0
Bang 6.19: Téng s6 qua thuc t& cia céc giong
(1) 32,2 (2) 32,1 (3) 394 (4) 411 (5) 42,1
(6) 31,9 (7) 34,3 (8) 44,2 (9) 40,7 (10) 43,7
(11) 41,5 (12)36,5 (13)27,7 (14) 36,4 (15) 30,3
(16) 34,6  (17)35,4 (18)39,6 (19)37,1 (20) 39,0
(21) 40,7 (22) 38,8 (23)46,1 (24)47,5 (25) 477

Cac buédce tinh toan nhu sau:

1. Tinh tong clia t4t cd cdc hang trén cac lan lip lai,
tong clia tat cd cac cdt trén cac lan lip lai, tong ting
nghiém thiic, tdng cla cdc 1an lap lai va téng toan bo thi
nghiém (bang 6.18, 6.19).

2. Tinh cdc gid tri L va M cho mdi hang:

L = Tdng (ti tat ca cac lan lip) cha tit ca cic nghiém
thic c6 trong hang dé trir di » 1an téng hang d6. So liéu dé
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tinh L va M lay tir Bang 6.19 va sip x&p theo so do thi
nghiém.
Cho hang 1:
L; =39,6 +40,7 + 41,5 + 32,1 + 47,7 — 3 x 69,2 = — 5,83
Cho hang 2:
L, =475 +30,3 +35,7+44,2 + 32,2 - 3 x 63,8 = — 1,88
Mot cach tuong tu ta duge s6 liéu Bang 6.18
Kiém tra lai t6ng s6 cta L bang céch:
Téng L = Téng G — r x téng lan lap lai
Nhu, 48,64 = 960,43 — 3 x 303,93

M = Téng (tu tdt cid cdc lan lip) cua tdt cd céc
nghiém thic cé trong cot dé tru di r 1an téng cot dé.

Cho cot 1, 1an 1ap 1:
M;:=396+475+365+31,9+42,1-3x664=-0,11
Cho cot 3 1an 1ap 2:

M3, =371+364 + 47,5 + 41,1+ 40,7 - 3 x 71,13 =— 0,72
Mot cach tuong tu ta duge s6 liéu Bang 6.18

3. Tinh téng binh phuong cdc nguén bién dong va
phan tich phuong sai sai s&

Téng binh phuong bién dong téng sb6, téng binh
phuong bién dong do 1an lip lai va nghiém thic (chua diéu
chinh) dugc tinh toan nhu céc kiéu thi nghiém da biét.

Téng binh phuong bién dong hang:

L L
ss -2t 2L

T kr(r=1) k*r(r-1)
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(=5,83)" +(~1,88)" +...+(~17,09)°
30
(48,64)" +(7,62)" +(-56,26)"

- - 62,028
150

Trong cong thic nay, L, 1a téng cha cdc lan lap lai
theo cac gia tri L.
Téng binh phuong bién dong cot:
M? M;
ST Y
kr(r—l) k r(r—l)
(~1,63)" +(3,44)" +...+(-0,62)’
30
(48,64)" +(7,62)" +(=56,26)’

= - 67,867
150

Téng M, = Téng L,

Két qua tinh toan téng binh phuong cic ngudn bién
dong dugc ghi trong Bang 6.20.

Bang 6.20: Két qua phan tich phuong sai

Ngudn bién dong Bac ty do SS  MS
Coéng thic

Lan lap lai -1 2 24,837 2,419
Nghiém thic (giong) K - 1) 24 228,833 9,535
Hang (diéu chinh) rtk — 1) 12 62,028 5,169
Cot (diéu chinh) rtk—1) 12 67,867 5,656
Sai s6 ngoai khoi (k-D(rk-r-k-1) 24 45,016 1,876
Téng s rk? - 1) 74 428,581

4. Tinh cdc hé sd diéu chinh hang A’, hé sb diéu
chinh cot 1’ dé€ diéu chinh gia tri nghiém thic theo hang
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va cot.
, MS,-MS, _5,169-1,876
Ck(r=1)MS,  5x2x5,169
,  MS,—-MS, _5,656-1,876
A (r—1)MS, _ 5x2x5,656

= 0,0637

= 0,0668

Néu MS, hodc MS, nhd hon MS, thi A" hodc # coi nhu
bing 0.

5. Nhan cdc L véi A'sé duge & va cdc M véi u'sé
dugc €. K&t qua tinh duge ¢ Bang 6.18.

6. Tong gid tri nghiém thdc diéu chinh ctia mbi
nghiém thidc T  dugc tinh theo cong thic:

T = Tong T; + téng & + téng € tat cd cdc hang va cot
clia nghiém thic & tat ca cdc 1an lip lai.

Cho nghiém thic 1: T = 82,2 + (- 0,12) + (0,36) +
(1,91) + (- 0,21) + (- 0,655) + (- 1,22) = 33,0

Két qua tinh toan dugc ghi & Bang 6.21.

Bang 6.21: Téng sd qua/cay cac giong da diéu chinh
(6 ti s6) va trung binh (6 mau s6)

D %’% @) %’ﬁ 3) %g @ %’g (5) %
®) %g ) %’f (8) ﬁ’g ) %% (10) %%
(11) %’g (12) %’g (13) %’f (14) %’% (15) ?’f
(16) % am % (18) %ﬁ (19) %ﬁ (20) %%
21) %ﬁ (22) %g (23) %% (24) %% (25) %%
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7. Kiém tra mic y nghia ctia phuong sai nghiém thic
- Téng phuong sai nghiém thic diéu chinh:
>
SS =1L _CF = 294,671
r
va phuong sai nghiém thic diéu chinh:
294,671 12,278

MS =
- Téng binh phuong sai s6 diéu chinh:
=M [1+— (A +u )}

[1+—><0 1305} = 2,488

12,278

= =4,93
™ 2488

Fix = 4,93 16n hon ca FOZO“SZ“ = 1,98 va F02(>4124 2.66

cho thay c6 su khac nhau rat dang tin cay giita cdc nghiém

thdc.
8. So sanh cac nghiém thdc
- Sai khéc gitta hai nghiém thic diéu chinh:

Sdl:{zMS[ e {CR% )}}

r

_ {&3876)[1 B, 1305)}}05 - 13
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- Sai khac gitta hai nghiém thdc cuing hang:

0,5
sd, {ZMS }
2x1,876 "
{ [1+(2)(0,0637)+ (3)(0,0668)]}
=1,3

- Sai khac gitra hai nghiém thic cung cot:
0,5
Sd, = {ZMS }

:{&f%[l+(3)(o,0637)+(2)(0,0668)]}05= 1,3

9. Hiéu qua cha kiéu bd tri mang vudong (Lattice
Squares - LLS) so véi mang thuong (Lattice Design - LD)

Né&u coi thi kiéu mang vuéng nhu 1a mot trudng hop
cua mang thuong thi phuong sai MS, dugc xem la phuong
sai khoi (MS,, = MS, = 5,169). Khi d6, phuong sai sai s6 cua
mang thudng MS,1p) sé dugc tinh tir téng binh phuong hai
ngubn ¢t va sai s6 vé6i d0 tu do la

r(k-1)+ (k=1)(rk—r—k—1).
r(k—=1)MS_+(k—1)(rk —r—k—-1)MS,
r(k=1)+(k—=1)(rk—r—k—-1)

MSe(LD) =

Vé6ir =3,k =5 thi:

MS, +2MS, _ 5,656+(2)(1,876)

MS . = - =3,136
e(LD) 3 3

Phuong sai sai s6 mang thudng diéu chinh (MS;(LD)):

201



, rk},l
MSe(LD) = MSB I:l +mj|

. r(Ms, -Ms, ., |
WO (k+1)(r=1)MS,

=MS

Trong vi du nay:

(3)(5.169-3,136)
(6)(2)(5.169)

MS, 5, = (3,136){1+

= 3,444
So v6i phuong sai sai s6 mang thudng, phuong sai sai
s0 clla mang vudng da giam di (%):

MS,, , —MS,
r(%)=—"20 " 100
MSe(LD)
Trong thi nghiém nay:
(%) =222 2988 100 < 27,8
3,444

R6 rang: MS.crp) > MSercep) > MSewuong 1)

> MSewp) > MSws)

6.7. THI NGHIEM MOT YEU TO G NHIEU NOI HOAC
NHIEU NAM
6.7.1. Bo tri thi nghiém

Pay 1a thi nghiém mot yéu t6 duge bd tri & nhiéu noi
kh4c nhau trong mot thoi diém hoidc duge lip lai nhiéu
nidm. Cac thi nghiém dugc bo tri giong nhau cho moi diém
hoidc giong nhau hang nam.
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6.7.2. Phan tich phuong sai

bay la loai thi nghiém ma ¢ mdi noi (dia diém) 1a thi
nghiém mot yéu t6 bd tri theo kiéu RCBD, dugc thuc hién
¢ nhiéu diém, vi vay néu nhin téng quat thi day la thi
nghiém hai y&u t3: cdc nghiém thic va cac dia diém.

Téng binh phuong téng s6 mbi diém do:

- Khic nhau giita cac lan lap lai;;

- Khac nhau gitia cac nghiém thiic;

- Sai s6 (ngau nhién).

Téng binh phuong tdng s6 & tat ca cdc diém do:

- Khéc nhau giiia cac dia diém thi nghiém (hoc cac nam);

- Tuong téc gitta 1an liap lai v6i dia diém (hodc v6i
nam);

- Khac nhau gitta cac nghiém thic;

- Tuong tac gitta nghiém thic véi diém (ho#c v6i nam);

- Sai s6 (ngau nhién).

Bang phan tich phuong sai c6 dang

Nguon DF SS MS Fin
DPia diém (L) L-1
Lan ldp x Diém Lor-1)
Nghiém thic (t) £-1
N.thtc x Piém t-1)(L-1)
Sai s6 (e) Lt-1)r-1)
Tong s6 Ltr - 1

Dé 1am 16 cach tinh toan, xét vi du sau day.
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Mot thi nghiém khdo nghiém 12 gidng lac, bs tri theo
kiéu RCBD trén sdu diém, mdi diém c6 bon lan lip lai.
Két qua ning sudt lac duge ghi ¢ Bang 6.22 dudi day.

Bang 6.22: Ning suit lac (tdn/ha) & 6 diém

Giong I 1I III v Giong I 1I III 1A%
Piém 1 Piém 2
1 4,10 4,00 4,20 4,70 1 3,34 3,73 3,83 4,19
2 4,20 4,10 3,80 3,90 2 3,96 4,34 4,13 3,92
3 4,20 4,20 4,00 3,60 3 4,28 4,32 3,74 4,03
4 3,80 3,40 3,00 3,10 4 3,55 3,16 3,20 3,45
5 3,50 3,50 3,40 3,20 5 3,10 3,27 3,15 3,55
6 4,00 4,20 4,00 4,00 6 3,34 4,02 3,52 3,38
7 4,10 4,30 3,80 4,20 7 3,25 3,20 3,30 3,27
8 3,60 3,20 3,80 3,50 8 3,14 3,17 2,85 2,92
9 3,80 3,90 3,60 3,90 9 3,63 4,14 4,01 3,43
10 4,00 4,20 4,40 4,00 10 3,38 3,37 3,93 3,36
11 4,00 4,00 4,20 4,60 11 3,72 3,86 3,93 3,22
12 3,70 3,50 3,80 3,10 12 2,93 3,53 3,65 2,95
Cong 47,00 46,50 46,00 4580 Cong 78,00 38,60 38,00 40,70
Piém 3 Piém 4
1 3,35 3,60 3,00 3,35 1 3,10 3,40 3,10 3,20
2 3,55 3,20 3,30 3,30 2 3,40 3,50 3,30 3,30
3 3,20 3,20 3,60 3,50 3 3,60 3,60 3,60 3,20
4 3,40 3,80 3,30 3,50 4 2,80 3,00 3,40 2,90
5 3,50 2,70 3,00 3,07 5 3,30 3,00 3,40 3,00
6 2,40 2,50 2,45 2,65 6 3,20 3,60 3,80 2,80
7 3,30 3,30 3,30 3,15 7 3,40 2,80 3,60 2,60
8 3,20 3,50 3,60 3,50 8 3,50 3,00 3,50 2,90
9 3,30 3,70 2,95 3,20 9 3,00 3,20 3,80 3,40
10 3,30 3,45 3,40 3,35 10 3,20 3,30 2,90 3,20
11 3,20 3,50 3,50 3,25 11 3,00 2,80 3,20 3,20
12 3,25 3,30 3,00 2,80 12 3,10 2,80 3,10 3,00
Cong 4162 4411 4324 4167 Cong 78,00 35,06 34,81 32,68
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Pi€m 5 Piém 6

1 3,26 3,40 3,05 2,95 1 3,50 3,10 320 3,50
2 3,63 3,20 3,35 3,51 2 3,20 360 320 3,60
3 3,00 280 3,05 3,19 3 3,50 3,00 350 3,00
4 2,85 3,22 2,68 2,40 4 320 280 2,70 3,20
5 2,46 1,90 1,95 2,00 5 2,20 220 220 220
6 2,45 1,95 2,20 2,15 6 2,00 2,50 2220 2,70
7 3,00 320 2,85 2,68 7 2,9 320 3,00 350
8 2,80 3,25 3,10 2,75 8 3,30 320 2,80 3,00
9 2,56 2,88 250 3,10 9 3,20 3,00 330 380
10 3,35 3,68 3,15 3,20 10 3,20 3,70 360 3,10
11 2,80 2,77 2,50 3,25 11 2,80 3,10 280 250

12 290 2,56 230 245 12 320 3,10 2,80 3,10

Cong 388,95 39,75 38,40 38,62 Cong 78,00 36,20 36,50 35,30

Téng cong (XX) 947,03

Téng nang suat (ENS) va ning suat trung binh (m) cla
c4c giong trén toan thi nghiém

Gidong 1 2 3 4 5 6
NS 84,15 86,49 8491 7581 6875 72,01
m 3,51 3,60 3,54 3,16 2,86 3,00
Gidong 7 8 9 10 11 12
YNS 79,2 77,08 81,3 83,72 79,7 73,92
m 3,30 3,21 3,39 3,49 3,32 3,08

Viéc phan tich phuong sai dugc thuc hién hai budc
chinh: Phan tich, danh gid ting diém va phan tich tong
hgp tat ca cac diém (goi tit 1a toan thi nghiém).

Buéc 1: Phan tich phuong sai va ddanh gia tiung diém

Viéc phan tich phuong sai tiing diém dugc thuc hién
nhu kiéu thi nghiém RCBD. Két qué phan tich dugc trinh
bay ¢ Bang 6.23.
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Bang 6.23: Két qua phan tich ANOVA 6 sau diém

BANG PHAN TICH PHUONG SAI DIA DIEM 1

Nguon SS DF MS Ftn Prob.
Giong 4.842 11 0.440 7.051 0.0000
Lap lai 0.072 3 0.024 0.386

Ngau nhien 2.060 33 0.062

Toan bo 6.975 47

So dieu chinh 715.335

Tong cac binh phuong 722.310

BANG PHAN TICH PHUONG SAI DIA DIEM 2

Nguon SS DF MS Ftn Prob.
Giong 5.154 11 0.469 6.965 0.0000
Lap lai 0.375 3 0.125 1.858

Ngau nhien 2.220 33 0.067

Toan bo 7.750 47

So dieu chinh 606.625

Tong céac binh phuong 614.375

BANG PHAN TICH PHUONG SAI DIA DIEM 3

Nguon SS DF MS Ftn Prob
Giong 3.133 11 0.285 6.524 0.0000
Lap lai 0.088 3 0.029 0.669

Ngau nhien 1.441 33 0.044

Toan bo 4.662 47

So dieu chinh 505.162

Tong cac binh phuong 509.824

BANG PHAN TICH PHUONG SAI DIA DIEM 4

Nguon SS DF MS Ftn Prob.
Giong 1.087 11 0.099 1.602 0.1441
Lap lai 0.695 3 0.232 3.757

Ngau nhien 2.035 33 0.062

Toan bo 3.817 47

So dieu chinh 494.083

Tong cac binh phuong 497.900
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BANG PHAN TICH PHUONG SAI DIA DIEM 5

Nguon SS DF MS Ftn Prob
Giong 7.413 11 0.674 11.762 0.0000
Lap lai 0.303 3 0.101 1.761
Ngau nhien 1.891 33 0.057
Toan bo 9.607 47

So dieu chinh 386.297

Tong cdc binh phuong 395.904

BANG PHAN TICH PHUONG SAI DIA DIEM 6

Nguon SS DF MS Ftn Prob
Giong 6.880 11 0.625 9.759 0.0000
Lap lai 0.155 3 0.052 0.806

Ngau nhien 2.115 33 0.064

Toan bo 9.150 47

So dieu chinh 439.230

Tong cac binh phuong 448.380

Budéc 2: Phan tich phuong sai toan thi nghiém
1. Tinh s6 diéu chinh toan thi nghiém (CFqo)

Ltr 2
CE,, =(Z xij} / Ltr = (947,03)? : 288 = 3.114,098
1
2. Téng binh phuong dia diém (SSy)

Téng binh phuong SS;, = Tong s6 diéu chinh § cac diém
(CFL) — S6 diéu chinh toan thi nghiém (CFro):

SS, =Z(CFL)—CFTO

= (715,335 + 606,625 + ... + 439,230)
—3.114,098 = 32.635

2. Téng binh phuong 1an 1ip toan thi nghiém (SSg1)
Téng binh phuong SSg1, = Tdng céc téng binh phuong

lan l3p lai & cdc diém:
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SSg1, = £SS, = 0,072 + 0,375 + 0,088 + 0,695
+ 0,303 + 0,155 = 1,688

4. Téng binh phuong nghiém thic (giong) toan thi
nghiém (SS,)

2030

SS, =T—CFTO
_ (84,15)" +(86,49)" +...+(73,92)’
- 24

— 3.114,098 = 14,133
5. Téng binh phuong tuong tadc nghiém thic (giong)

x diém

Téng binh phuong tuong tic giita nghiém thdc (giong)
x diém (SS,.) = Téng cac tong binh phuong nghiém thic
(gidng) tu mdi diém (SS,1) — Téng binh phuong nghiém
thic (giong) toan thi nghiém (SS,):

Téng cic téng binh phuong nghiém thic (giong) tir
mbi diém:

L
SSur = D_SS,q, = 4,842 + 5,154 + 3,133

i=1

+ 1,087 + 7,413 + 6,880 = 28,510
va: SSyr = SSyr — SS, = 28,510 — 14,133 = 14,377

6. Téng binh phuong sai sd toan thi nghiém
Téng binh phuong sai s6 toan thi nghiém (SS.) =
Téng binh phuong sai s6 cdc diém:
L
SS. = >SS, = 2,060 + 2,220 + 1,441 +
i=1
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2,035 + 1,891 + 2,115 = 11,762
7. Téng binh phuong téng sé toan thi nghiém

Téng binh phuong tdng s6 toan thi nghiém (SSro) =
Téng clia tong c4c binh phuong cdc diém — CFqo:
SSto = (722,310 + 614,375 + 509,824 +
497,900 + 395,904 + 448,380) — 3.114,098 = 74,595

8. Tinh phuong sai c4c ngudn bién dong

MS,gu6n = SSnguin / DFngusn
Cho giong: MS, = SS, /DF, = (14,133)/(11) = 1,285
Tuong tu ta c6 két qua ¢ Bang 6.24

9. Tinh gia tri Fpy dia diém, nghiém thdc (giong),
nghiém thic x diém va két qua phan tich phuong sai.

SN YO 02 _ 6,61
MS, 0,094
Frx = 75, =128 =4,92
MS_. 0,261
MS,, 0,026

_ vxL

Foxoa) = MS, 0,059

=4,40

Bang 6.24: K&t qua phan tich phuong sai toan thi nghiém

Nguon SS DF MS Ftn Prob.
Dia diem 32.635 5 6.527 69.612 0.0000
Lap lai/diem 1.688 18 0.094 1.578 0.0685
Giong 14.133 11 1.285 4.915 0.0000
Giong*Diem 14.377 55 0.261 4.400 0.0000
Ngau nhien 11.762 198 0.059

Toan bo 74.595 287

10. So sanh gitta cdc nghiém thdc va tuong tac

- So sanh cdc nghiém thidc mdi diém duge tinh todn
nhu kiéu RCBD.
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- So s4nh giita c4ac nghiém thic (giong) va tuong téc
toan thi nghiém:

Sai khéc giita hai nghiém thic (giong):

f / 2 261
de — 2MSv><L — ( )(0’ 6 ) 20,15
rL 24

LSDg 01 = to,015d, = (2,668)(0,15) = 0,39
t0_01 tra véi df = 55.
Sai khéc gitta hai mic tuong tdc nghiém thic x diém:

[(2)(0,059
Sd,, =M _ ()(4 ) 017
r

LSDo g1 = 0015, = (2,601)(0,17) = 0,45
t0.01 tra véi df = 198.

Phéan hang
Theo giong Theo giong x diém (16 vi tri dau)
Giong TB (tdn/ha) Hang |Giéng DPiém NS (t4n/ha)  Hang
2 3,60 A 1 1 4,25 A
3 3,54 AB 11 1 4,20 AB
1 3,51 AB 10 1 4,15 AB
10 3,49 AB 7 1 4,10 AB
9 3,39 ABC 3 3 4,09 AB
11 3,32 ABCD 2 3 4,09 AB
7 3,30 ABCD 6 1 4,05 AB
8 3,21 BCDE 2 1 4,00 ABC
4 3,16 BCDE 3 1 4,00 ABC
12 3,08 CDE 9 3 3,80 BCD
6 3,00 CDE 9 1 3,80 BCD
5 2,86 E 1 3 3,77 BCD
6 3 3,57 CD
8 1 3,53 D
12 1 3,53 D
10 3 3,51 D
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Chuong 7

PHAN TICH PHUONG SAI
THI NGHIEM NHIEU YEU TO

Tinh chdt: Thi nghiém nhiéu y&u t6 cho phép danh gia
tac dong cla tung y&u td don 1é va tuong tac ctia cac yéu to
dén déi tugng nghién ctu. Vi du nhu nghién cttu mat do gieo
trong va ché& do bén phan cho cic giong; nghién ciu céc liéu
luong dam, 1an va kali va phoi hop gitta ching.

Cdc kiéu bo tri: Tuy diéu kién va muc dich, c6 thé bo tri
thi nghiém hai, ba, bon yéu t& véi cac kiéu: Hoan toan ngiu
nhién (CRD), khéi ddy di ngAu nhién (RCBD), 16 phu (Split
Plot Design), 16 soc (Strip Plot Design), 16 phu kép (Split-
Split Plot Design), phoi hgp 16 soc - 16 phu (Strip-Split Plot
Design) hay liy thua (Fractional Factorial Design).

Duéi day chi dé cap dén cac kiéu thong dung trong
nghién ctu hai yéu t& va ba yéu to.

71. THI NGHIEM HAI YEU TO KIEU HOAN TOAN
NGAU NHIEN (Two-Factorial CRD)
7.1.1. Hiéu qua phéi hgp va bé tri thi nghiém

Thi nghiém hai y&u t6 la thi nghiém cing mot lac
nguoi ta phoi hgp hai yé&u t6, mdi yéu t6 toi thiéu 1a hai
muc. Néu mot trong hai yéu t6 chi ¢c6 mot mic thi sé trd
thanh thi nghiém mot yéu t6. Hai yéu t& dugc phoi hgop &
bang sau.
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] e Yéu t6 B
Phéi hop hai yéu t5 5 Bze“ to B
Al A1B1 A1B2 AlBj
Yé/u t6A A2 A2B1 A2B2 Asz
Ai AiBl AiB2 AiBj

Hiéu qua cta cac mic yéu to A (néu c6) khi ¢6 dinh B:
AB,#AB, #.. # A,B,

Hiéu qua ciia cac miic y&u to B (néu c6) khi ¢d dinh A:
AB:#AB; #.. #AB;

Hiéu qua cla cic mic tuong tac AixB; (néu c6) khi:
ABj-m-a;-b6;>0

trong d6: A;B; 1a gid tri nghiém thidc phdi hgp mic i cua
yéu t6 A va mic j cia yéu t6 B; m la trung binh cta tit ca
cdc nghiém thic A;Bj; a; 12 hiéu qua muc i cia yéu t6 A; b;
14 hiéu qua mdc j ciia yéu to B.

O vi du sau day, hiéu qua A; (@), B; (b)) va tuong téc
AixB; (ab;) dugce tinh nhu sau:

A B B, B, B; | TBA qu;ezi
A 84,33 7943 77,33| 80,36 -1,44
A, 88,70 93,60 85,17 | 89,16 17,35
As 84,43 85,67 74,43 | 8151 -0,30
A, 7943 85,00 64,17 | 7620 -561
TB B 8422 8593 7528| 8181l=m
Hiéu qua B; 242 4,12 -653

o) bang trén:
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Hiéu qua A;: ¢y =TBA;-m =80,36 —-m =- 1,44
Hiéu qua As: a; =TB Ay —m =89,16 —m =17,35 ..
va:

Hiéu qua B;: b, =TB B, — m = 84,22 — m = 2,42
Hiéu qua By: b, =TB By, —m =85,93 —m = 4,12 ..
Hiéu qua tuong tac A;xB; dugc tinh:

Hiéu qua A;xB;: aby; = 84,33 - 81,81 —(-1,44) - 2,42 =154
Hiéu qua AoxB;: aby; = 88,70 — 81,81 — 7,35 — 2,42 = - 2,87

Dé danh gia dugc sai s& thi nghiém va mic y nghia
phan biét LSD, giita cdc muc trong tiing yéu t6 va giita cac
muc tuong tac can phai cé gid tri cia cdc lan lip lai ctia cac
nghiém thiec.

Ciing nhu thi nghiém kiéu hoan toan ngiu nhién mot
yéu t6, thi nghiém kiéu CRD hai yé&u t6 ciing yéu cau diéu
kién ngoai yéu t6 thi nghiém hoan toan dong nhat. DPiéu
kién tot nh4t dé tién hanh kiéu thi nghiém nay 1a nhiing
thi nghiém trong chau, hay trong phong thi nghiém. Cac
chau cia mdéi mot nghiém thidc déu c6 co hoi nhu nhau &
moi chd dit. Cing do vi tri dit chau khong dnh huéng dén
két qua thi nghiém nén dé tién theo doi ta c6 thé dat cac
chau trong mot nghiém thidc ndm canh nhau nhu kiéu CRD
mot yéu to.

D& bo tri kiéu thi nghiém nay trén dong ruong phai
chon khu dat dong déu va bd tri sao cho moi nghiém thic
c6 cac 6 nidm rai déu trong khu dat thi nghiém dé han ché&
sai s6 do dat gay ra.

S6 1an lap lai (s6 chau, hay s6 6) CRD hai yéu t6 c6
thé biang nhau hay khac nhau. Tuy nhién dé thuan lgi cho
viéc tinh todn nén bo tri s 1an lip lai bang nhau.
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7.1.2. M6 hinh toan va phan tich phuong sai
7.1.2.1. M6 hinh toan hoc va nguyén ly tinh toan

A

Nhu d34 néu ¢ muc trén, gid tri cia 6 nghiém thic
muc i cia yéu td A phdi hop v6i mic j cua yéu t6 B ¢ 6 lap
k (Xjjx) duge tinh theo mo6 hinh:

Xijk =m + a; + bj + abij + €k
trong do: m la gia tri trung binh toan thi nghiém, a; 1a gia tri
do muc i cha yéu td A tao ra (d6ng gép vao gia tri o), b; 1a gia
tri do muc j cia y&u t6 B tao ra (dong gop), ab; 1a gia tri do
tuong tac ij cia AxB tao ra, e; 1a sai s6 do 6 £ tao nén.

Theo moé hinh nay téng binh phuong téng s6 (SSto)
duoc tao ra do bon nguyén nhan:

- Su khéc nhau gitta cdc mic yéu to A;

- Su khéc nhau gitta cac mic yéu t6 B;

- Su khac nhau gitta cac tuong tac AxB véi cac muc
phdéi hop khac nhau;

- Su sai khdc gitia cdc 6 1ap lai trong moi nghiém
thic do sai s6 (Error).

Trong trudng hop s6 6 lap lai cia cdc nghiém thidc
bang nhau, bang phan tich phuong sai c6 dang

Nguon DF SS MS Fry
Nghiém thic AB ab -1 SS; SSy/df;
-Yéuts A a-1 SS.  SSydf,
-Yéuto B b-1 SS,  SSydf,
- Tuong tac AxB  (a—-1)(b-1) SS,,  SSydfy
Sai sd (e) ab(r — 1) SS.  SSJ/df,
Téng s6 (TO) abr — 1 SSr
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Trong bang:

Yéu t6 A c6 a mic, dd tu do df, = a — 1;

Yéu t6 B ¢6 b mic, do tu do dfy, = b — 1;

C6 ab miic tuong tac AxB, do tu do df, = (@ — 1) (b — 1);
S6 nghiém thic t = ab, d tu do df; = ab — 1;

Téng s6 6 thi nghiém (TO) = abr, d0 tu do dfy = abr —
1; r 1a s6 chau (d) cia mdi nghiém thic;

Viéc phan tich phuong sai tién hanh 2 budc:

1. Tinh t6ng binh phuong téng s6, téng binh phuong
va phuong sai nghiém thic, t6ng binh phuong va phuong
sai sai s0, kiém tra su khdc biét giita cdc nghiém thic
bing phép nghiém F.

— MSK

2. Khi Frng < fo05, tdc 1a sy khac nhau gitta cac
nghiém thidc ndm trong pham vi sai s6 thi khong tiép tuc
tric nghiém F cho bat ci yéu t6 nao. Khi xtt ly s6 liéu so
liéu bing cdc phan mém tinh toan (hay tinh trén Excel),
trong nhiéu truong hgp, méc du Frye < fo05 nhung c6 thé
thay gid tri Foy clia yé€u t6 nao d6 16n hon fy 5. Diéu d6
khong dugc thira nhan vi khi sai khac giita cdc mic caa
yéu t6 d6 da khong c6 y nghia thi viéc tinh toan sau d6 chi
1a k&t qué tinh todn tif cdc ngudn bién dong do sai s6 gay
ra.

Khi Fing > Foes, tic 1la c6 sy khac nhau gitta cac
nghiém thic, ti€p tuc tinh téng binh phuong va phuong sai
cua tiing yéu t6 A va B va tuong tdc AxB, danh gid su sai
gilta cdc muc trong mdi yéu t6 A va B va gilia cdc mic
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tuong tdc AxB bing phép nghiém F.

MS, MS, . MS
TN(A) — MS ° TNGE) = MS va FTN(AXB) = MS

e e(b)

axb

Sai kh4c gitta hai muc yé&u t6 A:

2MS,
br

Sd, =

Sai kh4c gitta hai muc yéu t6 B:

sd, = [2MS,
ar

Sai khac gitra hai mic tuong tac AxB:

2MS,
r
LSD, (cho A) = t,Sdx

LSD, (cho B) = t,Sds
LSD, (cho AxB) = t,Sdaxs

SdAxB =

Sai khac gitta cac nghiém thic (t):

54, = [2MS,
r

LSD, (cho t) = t,Sd;
Theo md hinh nay Sd; = Sda.s

Viéc x4c dinh sai s6 trung binh, sai s6 tuong do6i, hé
s6 bién dong theo cach da biét.

Dé 1am rd phuong phap phan tich phuong sai cho thi
nghiém hai y&u t6 kiéu hoan toan ngiu nhién, hiy tién
hanh véi vi du sau.
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7.1.2.2. Vi du ung dung

Vi du: Panh gia dnh huéng ctia 3 kiéu bam ngon
khé4c nhau cho 4 giéng bong trong trong chau véi so liéu &
Bang 7.1.

Bang 7.1: Ning sudt bong ¢ cdc nghiém thic (g/chau)

Téng Trung
AiBj binh

B4am ngon

Y6 t6 By Giong (Yéu t6 A)

A; (giong 1)
B, 8 canh 66 69 69 70 274 68,5
B, 12 canh 67 69 71 70 277 69,3
B; 16 canh 68 73 72 74 287 71,8
A, (gidng 2)
B, 8 canh 64 70 71 74 279 69,8
B, 12 canh 65 70 72 70 277 69,3
B; 16 canh 68 73 72 73 286 71,5
Aj(giong 3)
B, 8 canh 71 73 74 71 289 72,3
B; 12 canh 69 76 75 72 292 73,0
B; 16 canh 69 70 72 73 284 71,0
A, (giong 4)
B, 8 canh 72 73 70 67 282 70,5
B, 12 canh 70 72 73 70 285 71,3
B; 16 canh 74 75 75 76 300 75,0
Téng toan bo 3.412

(*) B&m lic c¢6 8, 12 va 16 canh.

Bang 7.2: Téng ning sudt 2 yéu t6 va phdi hop

Phoi hop A(V)  Ay(Vy)  As(Vs) AV,  Téng B

B, 8 canh 274 279 289 282 1.124
B; 12 canh 277 277 292 285 1.131
B; 16 canh 287 286 284 300 1.157
Tong A 838 842 865 867 3.412
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Giai:

O day, y6u t& A c6 4 giong, yéu t6 B c¢6 3 kiu bam,
tong s6 nghiém thic t = 12, mdi nghiém thic c¢6 r = 4
chau, téng s6 chau (T) rt = 48.

Buéc 1: Kiém tra su khac biét gitia cac nghiém thic

ab 2
(2
CF= =242.536,333

abr (4)(3)(4)

Téng binh phuong téng s6:

ab
SS1o =Y x; —CF = (66)" + (69) + ...
i=1

+ (75)% + (76)* — 242.536,333 = 357,667
Téng binh phuong nghiém thic:

ab
2T
SS, == —CF
r
(274)" +(277)" +...+(285)" +(300)’
4
— 242,536,333 = 146,167

Téng binh phuong sai s6:
SS. = SSy— SS, = 357,667 — 146,167 = 211,500
Bang 7.3: Két qua phan tich phuong sai buéc dau

Ngudn DF SS MS Frxn Prob.
Nghiém thdc 11 146,167 13,288 2,262 00,0322
Sai sb 36 211,500 5,875
Téng so 47 357,167 13,288 2,262
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K&t qua cho thiy Fing > Fogs (P < 0,05) cho phép tiép
tuc tién hanh budc 2.

Buéc 2: Danh gia su sai khéc clia cac ngudn bién dong
va so sanh giita cAc mic cla tiing yéu to, cac mic tuong tac
va giita cac nghiém thic.

1. Panh gia su sai khéc ctia cdc ngudn bién dong

Téng binh phuong yé&u t6 A (giong):

A

SS, ==—_CF
A br

(838)” +(842)" +(865)" +(867)’
12
— 242,536,333 = 57,167

Téng binh phuong yé&u t6 B (bAm ngon):
>
B: 2 2 2
= 1.124 1.131 1.157
SSB:J—I _CF:( ) +( ) +( )
ar 16

— 242.536,333 = 37,792

Téng binh phuong tuong tdc AxB:
SSaxs = SS; — SSp — SSp
= 146,167 — 57,167 — 37,792 = 51,208
Két qua phan tich phuong sai dugc ghi & bang 7.4.
Bang 7.4 cho thiy:

PEa < 0,05 va Pgg) = 0,05 cho th?iy c6 su khac nhau
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gilia cdc mic A va gilia cac mic B. Pya.p > 0,05 cho thay
khong c6 su khac nhau gitta cdc mic tuong tac.

Bang 7.4: K&t qua phan tich phuong sai

Ngudon DF SS MS Fin Prob.
Nghiém thdc 11 146,167 13,288 2,26 0,0322
A 3 57,167 19,056 3,24 0,0331
B 2 37,794 18,896 3,22 0,0519
AxB 6 51208 8535 145 0,2222
Sai s6 36 211,500 5,875
Téng s6 47 357,167

2. So sanh tiing yéu t6 va tuong tac

- Sai kh4c gitta hai mtc yéu to A:

2)(5,875
Sd, - [2ms, _ |(2)( ):0,99
br 12

LSDg 5 (A) = to055da
= 2,028 x 0,99 = 2,0

- Sai kh4c gitta hai mtc yéu t6 B:

Sd,, = ‘/2MSC =,/(2)(5’875) = 0,86
ar 16

LSDg 5 (B) = to,055ds
= 2,028 x 0,86 = 1,7

(do to05 v6i d0 tu do 36 = 2,029 khdc nhau khong nhiéu véi
toos19 = 2,010 nén khi 14y mot s6 18 thi gia tri LSD bing
nhau va bing 1,7).
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Bang 7.5: Két qua x&p hang cdc mic A va cac mic B
v6i do tin cdy 95% va hiéu qua cha cac mic A va cac mic B

_— Yéu to B Tr. Hiéu qua
Yeuto A B, B, B, binhA A (@)
A, 68,5 69,3 71,8 69,87° -1,24
A, 69,8 69,3 71,5  70,20%¢  -0,91
A, 72,3 73,0 71,0  72,10%B 0,99
A, 70,5 71,3 75,0  72,27% 1,16

Tr. binh B 70,288 70,73*B 72334 m = 71,11
Hiéu qua B; () -0,83 -0,38 1,22

Trong bang: Hiéu qua A; (a;) = Trung binh A; - m
Hiéu qua B; (b;) = Trung binh B; — m

3. Hiéu qua tuong tac A;xB;

Gia thiét rang tat cd cdc tuong tdc ab; déu bang 0, gia
tri (X — m) ly thuyét cia cdc nghiém thic (NT) duge tinh
nhu sau:

NT ay ag as ay bl bg b3

1,24 -091 0,99 1,16 -0,83 -0,38 1,22 Xy —m
(AB)) 1 0O 0 0 1 0 0\ (-207)
AB, 1 0 0 0 0 1 0 1,62
ABs 1 0 0 0 0 0 1 0,02
ALB, 0 1 0 0 1 0 0 1,74
A,B, 0 1 0 0 0 1 0 -1,29
AB] | O 1 0 0 0 o 1 |_| 031
AB| 0 0 1 0 1 0 0|7 o016
A;B, 0 0 1 0 0 1 0 0,61
AsBs o 0 1 0 0 0 1 221
A4B,; 0 0 0 1 1 0 0 0,33
A,B, 0 0 0 1 0 1 0 0,78
AB{ \ 0O 0 0 1 0 01 k2,38)
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Gia tri chénh léch gitta (X;; — m) thuc t&€ va X; — m) ly
thuyét chinh 1a hiéu qua tuong tac:

Nghiém Gia tri

. - Xi—-m Xi—-m Hiéu qua tuon
(ilill;ci) th&cl; © Tliuc t¢ Ly Jthuyé’t tag (abs) ¢
AB, 68,5 -2,61 -2,07 -0,54
AiB, 69,3 -1,81 -1,62 -0,19
A.B; 71,8 0,69 -0,02 0,71
AsB, 69,8 -1,31 -1,74 0,43
AsB, 69,3 -1,81 -1,29 -0,52
AyB; 71,5 0,39 0,31 0,08
A3B, 72,3 1,19 0,16 1,03
A3B, 73,0 1,89 0,61 1,28
A3B; 71,0 -0,11 2,21 -2,32
AB, 70,5 -0,61 0,33 -0,94
AB; 71,3 0,19 0,78 -0,59
AB; 75,0 3,89 2,38 1,51

Bang 7.6: Hiéu qua tuong tac ab;

Yéu t5 A Yéu to B
B, B, Bs
A - 0,54 - 0,19 0,71
A, 0,43 - 0,52 0,08
As 1,03 1,28 - 2,32
Ay - 0,94 - 0,59 1,51

Thuc chat, cdc s6 liéu bang 7.6 dugc tinh tit bang 7.5
bing cach 18y mbi gid tri X; — m — a; — b;.

Do tin ciy cha tuong tac dugc xac dinh:
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LSD s = to,osy/MTse :(2,028) 5’i75 =25

Khong c¢6 mot su tuong tac nao tin cdy do phuong sai
SSap khong c6 y nghia thong ké (P > 0,05).

Nhiing tinh toan trén day la phuong phap xac dinh
hiéu qua tuong tédc dé ap dung trong tinh todn cdc thi
nghiém tuong tu.

3. Phan hang cac nghiém thdc
Sai khac gitia cac nghiém thic:
sd. :\/ZMSC ) \/2><5,875 17
r 4
LSD(),()S (ChO t) = t(),()5 Sdt = 3,5

Két qua phan hang cac nghiém thiic nhu sau:

Nghiém Gid tri Phan hang
thic ’ LSDy o5 Duncan (a = 0,05)
AB; 75,0 A A
A3B, 73,0 AB AB
A3B, 72,3 ABC ABC
AB; 71,8 ABCD ABC
AsB; 71,5 BCD ABC
AB, 71,3 BCD ABC
A3B; 71,0 BCD BC
AB, 70,5 BCD BC
AsB, 69,8 BCD BC
AsB, 69,3 CD BC
AB, 69,3 CD BC
AB, 68,5 D C
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Két qua phan tich phuong sai trén phan mém SAS 9.1

Sum of
Source DF Squares Mean Square F Value Pr > F
Model 11 146.1667 13.2878788 2.26 0.0322
Error 36 211.5000 5.8750000
Corr.Total 47 357.6667
R-Square Coeff Var Root MSE Y Mean
0.4087 3.4098 2.4238 71.0833
Source DF Type I SS Mean Square F Value Pr > F
A 3 57.16667 19.0555 3.24 0.0331
B 2 37.79167 18.8958 3.22 0.0519
A*B 6 51.20833 8.5347 1.45 0.2222
Alpha 0.05
Critical Value of t 2.0281
Least Significant Difference 2.0069

Means with the same letter are not significantly different.

t Grouping Mean N A
A 72.25 12 4

B A 72.08 12 3

B cC 70.17 12 2

C 69.83 12 1

NOTE: This test controls the Type I comparisonwise error rate,
not the experimentwise error rate.

Alpha 0.05
Critical Value of t 2.0281
Least Significant Difference 1.738

Means with the same letter are not significantly different.

t Grouping Mean N B
A 72.31 16 3

B A 70.68 16 2

B 70.25 16 1

NOTE: This test controls the Type I comparisonwise error rate,
not the experimentwise error rate.

Alpha 0.05
Critical Value of t 2.0281
Least Significant Difference 3.476
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Means with the same letter are not significantly different.

t Grouping Mean N AB

A 75.000 4 A4B3

B A 73.000 4 A3B2
B A C 72.250 4 A3B1
B D A C 71.750 4 A1B3
B D C 71.500 4 A2B3
B D C 71.250 4 A4B2
B D C 71.000 4 A3B3
B D C 70.500 4 A4B1
B D C 69.750 4 A2B1
D C 69.250 4 A2B2

D C 69.250 4 A1B2

D 68.500 4 A1B1

Means with the same letter are not significantly different.

Duncan Grouping Mean N AB

A 75.000 4 A4B3

B A 73.000 4 A3B2
B A C 72.250 4 A3B1
B A C 71.750 4 A1B3
B A C 71.500 4 A2B3
B A C 71.250 4 A4B2
B C 71.000 4 A3B3
B C 70.500 4 A4B1
B C 69.750 4 A2B1
B C 69.250 4 A2B2
B C 69.250 4 A1B2
C 68.500 4 A1B1

Thao ludn vé sai sét thuong gap trong bo tri thi
nghiém kiéu CRD

Muc dich cua viéc phén tich phuong sai la xac dinh
dugc cac ngudn bién dong giy ra trong tong sé bién dong
SSro, tir d6 loai trir ra khéi SSto cdc téng binh phuong céc
ngudn bién dong dé xac dinh téng binh phuong do sai s6.
Sau d6 st dung phép nghiém F dé so sanh phuong sai do su
sai khac gilta cdc nghiém thiic v6i phuong sai sai s6. Khi
gitia cac nghiém thic ¢6 su khac nhau ¢ muc a thi tinh toan
LSD4 va phéan hang cac nghiém thdc.

Cac thi nghiém trong chéu, trong phong la thi nghiém
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kiéu hoan toan ngau nhién (CRD), vi tri d&t chau (thi nghiém
trong chau) hay dat binh, dia petri (thi nghiém trong phong)
khong dnh huéng dén céc chi tiéu sinh trudng phat trién cta
cac nghiém thdc. Tuy nhién c6 nguoi da “vo y” dat cac chau
(cAc binh, dia petri) theo khéi (lan lap lai) nhu 12 mot thi
nghiém dong rudng va khi sit dung cac phan mém tinh toan
da loai trir tong binh phuong giita cac “khéi gid” nay ra khoéi
tong binh phuong téng s6. Cac khoi nay y hét nhau vé so
nghiém thic va gid thé vi vay su sai khéac gitia cac “khdi” 1a
do sai s6. Viéc trir di ngudn “bién dong gia” nay da lam thap
sai s0, lam sai léch két qua thi nghiém.

Vé6i vi du ¢ Bang 7.1 trén day, néu coi 4 cot 1a 4 khoi
v6i téng s6 cac cot 1a “823”, “863”, “866” va “860”. Két qua
phéan tich phuong sai sé c6 bang sau:

Nguon DF SS MS e Prob.
Nghiém thic 11 146,167 13,288 2,26 0,001
“Khoi” 3 101,500 33,833

A 3 57,167 19,056 5,72 0,003

B 2 37,794 18,896 5,67 0,008

AxB 6 51,208 8,535 2,56 0,038
Sai s0 33 110,000 3,333
Tong s6 47 357,167

V6i két qua nay, cdc nghiém thic, cdc mic cia A, cdc
muic cia B déu khac nhau rat dang tin cay (P <0,01), con
gilta cac muc tuong tac cing khac nhau c6 y nghia.

Ro rang, chi biang “tht thuat” dit chau tao khoi da di
dén két luan sai lam. Tinh mot cach don gian, dé tao thanh
“kh6i” dau tién, v6i mdi nghiém thic c6 4 chau sé c6 4 kha
nang, v6i 12 nghiém thic s& c6 48 kiéu sip x&p va chi thé da
c6 48 k&t luan sai 1am, chua ké t6i cac kha niang dé sip xép
cac “khoi” con lai.
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7.2. THI NGHIEM HAI YEU TO KIEU KHOI PAY PU
NGAU NHIEN (Two-Factorial RCBD)
7.2.1. B6 tri thi nghiém

Thi nghiém hai yéu t6 kiéu RCBD la thi nghiém dong
ruong dugc bd tri nhu kiéu thi nghiém mot yéu t6 RCBD,
tic 14 c6 day du céc 6 cia cac nghiém thic nam trong khoi
va dugc lap lai r 1an. Trong mot khoi mdi 6 clia mot nghiém

thiic ndm ngau nhién.

Khéc v6i thi nghiém mot yéu t6 14 mdi nghiém thic
(mdi 6) dugc tao thanh tir hai y&u t6 v6i su phoi hop gitta
cac muc khac nhau.

Sau day 1a mot s6 so do bo tri thi nghiém.

I ©® G a0 @ @ @& @O w6 @O B
AB, ABs ABs ABy, ABs AsBs A;B; AB;  AsB; AB;
am @ e @O O @ @) G (100 4 @8
A1B1 A2B1 A2B2 A2B4 Ale A1B3 A1B5 A2B5 A1B4 A2B3
Im @4 @ @O @ @10 @’ O @2 9 6G)
A1B4 A1B3 A1B1 A2B3 A2B5 A2B1 A2B2 Ale A2B4 A1B5
v @2 & G . @O © @ @ 10 @
Ale A2B3 A1B5 AzBl Asz A2B4 A1B3 A1B1 A2B5 A1B4
Hinh 7.1: So d) thi nghiém 2 yéu t6 kiéu RCBD
(10 nghiém tht , 2 mic yéu t6 A, 5 mirc yéu té B,
4 lan lap lai, mdi 1an lip lai trén mot bing)
I II
9 G 10 2 @ o» . O ©® @
8 @O ® O O 3 (B) 10) @ (8
111 1AY
@ @& @O & o 2 ® G 6 O
6 (MO @ O 6 9 B3 @O 0y @

Hinh 7.2: So d6 thi nghiém 2 yé&u t6 kiéu RCBD
(10 nghiém thd , 2 mic yéu td A, 5 mic yéu td B,
4 1an lap lai, mdi 1an lap lai trén 2 béng)
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1 II

AsB; AB; AB, A;B; AyBj AB; A3B; AB; A;B; ABy
AiB; AsBs A3Bs AiBy A3Bs AB;  AiBy AB; A;B, AsB,
AsB, AsB; AB; ABs ABy AsB; AsBs AjB; AsBs  A3B;

II1 v

AsBs A3Bs AB; AyBs A;B, ABs ABy ABy ABs AyBj
AB; A3By AB; AB, A;By AB; A3B; ABy AB; ABj
ABs A3B, ABy A3B, A;Bs AsBs  AsB: AsBy A3B; A;By

Hinh 7.3: So d6 thi nghiém 2 yé&u t6 kiéu RCBD
(15 nghiém thi , 3 muc yéu t6 A, 5 mic yéu td B,
4 14n 1ap lai, mdi 1an l4p lai trén 3 bang)

7.2.2. M6 hinh toan va phan tich phuong sai

7.2.2.1. M6 hinh toan hoc va nguyén ly tinh toan

Trong thi nghiém 2 yé&u t6 kiéu RCBD, gi4 tri cta o
nghiém thic mic i cia yéu t& A phoi hgp v6i mic j clia yéu
t6 B ¢ 1an lip lai & (Xip) duge tinh theo mo hinh:

Xijk= m + a; + bj +abij + I'x + €jjk

trong dé: m la gia tri trung binh toan thi nghiém, a; 1a gia
tri do muc i cia yéu td A tao ra (d6ng goép vao gia tri d), b;
la gid tri do muc j cha yéu t6 B tao ra, ab; la gia tri do
tuong tac gitta A; v6i B; (AixB;) tao ra, r 1a gia tri tao ra do
anh hudng cda lan lap lai k, e;; 1a sai s6 tai 6 ijk.

A va B la cich dit tén cho cac yéu t6. Tuy cach goi,
ngudi ta c6 thé dat tén bang cac chif cai khac nhau.

Theo mo6é hinh nay téng binh phuong téng s6 (SSto)
duoc tao ra do bon nguyén nhan:

- Su khéc nhau gitta cadc mic yéu to A;

- Su khac nhau giita cdc mic yéu to B;

- Su khac nhau giira cac tuong tac AxB v6i cac mic
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phoi hop khdc nhau;
- Su sai khéc giita c4c 1an lip lai;
- Sai s6 (Error).

Bang phéan tich phuong sai ¢6 dang

Nguén DF SS MS  Fux

Lan lip lai r—1 SS.

Nghiém thiic ab -1 ss,  Ssydf,
-Yéuts A (@a-1) SS, SSydf,
-Yéuto B b-1) SSy SSydf;,

- Tuong tac AxB (@—-1) (b -1) SS.,  SSydfy

Sai s6 (e) (r-1)(ab-1) SS. SS./df,

Téng s6 (TO) abr — 1 SSt

Trong bang:
Yéu t6 A c6 a miic, dd tu do df, = a — 1;

Yéu t6 B c6 b mic, do tu do df, = b — 1;

C6 ab miic tuong tac AxB, do tu do dfy, = (@ — 1) (b — 1);

S6 nghiém thic t = ab, 4 tu do df; = ab — 1;

Solanlaplai=r,d0 tudodf,=r -1

Téng s6 6 thi nghiém (TO) = abr, d6 tu do dfyo = abr — 1;

-Sai s06,d0 tudo df.=(r — 1) (ab — 1).

Viéc phan tich két qua nghién ctu duge tién hanh nhu
kiéu thi nghiém 2 yéu t6 CRD nhung trong téng binh phuong
bién dong c6 ngudn tdng binh phuong 1an lip lai gay ra.

7.2.2.2. Vi du ung dung
Vi du: Mot thi nghiém nghién ctu ba

giong lua, moi
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giong bén niam liéu dam: 0, 40, 70, 100, va 130 kg N/ha
phoi hop thanh 15 nghiém thde (Bang 7.7), dugc bd tri
theo kiéu RCBD, 4 lan lip lai theo Hinh 7.3. Hay phan
tich vai tro cta giong va lan do6i v6i ning sudt lda theo s6
liéu 6 Bang 7.8.

Bang 7.7: 15 nghiém thic dugc phoi hop tir ba giong
lda va nam liéu dam N

Giong (Yéu to A)

Liéu dam (Yéu t6 B)

Ay As As
Bo (0 kg N/ha) A1B0 A2B0 A3B0
B, (40 kg N/ha) A:B, AyB, A;3B,
B, (70 kg N/ha) A:B, AyB, A;B,
B3 (100 kg N/ha) A1B3 A2B3 A3B3
B4 (130 kg N/ha) A1B3 A2B3 A3B3

Bang 7.8: Ning suit ciac nghiém thic (tAn/ha)

x Ning sudt, tAn/ha Tong
Liéu dam I 11 111 IV NT (T)
A,
B, 385 261 314 289 1249
B, 479 494 456 461 18,90
B, 458 445 488 392 17,83
B, 603 528 591 565 2287
B, 587 592 598 552 2329
A,
B, 285 379 411 344 14,19
B, 496 513 415 499 19,23
B, 593 570 581 431 21,75
B, 566 536 646 547 2295
B, 546 555 579 593 2273
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As

By 4,19 3,75 3,74 3,43 15,11
B; 5,25 4,58 4,90 4,29 19,02
B, 5,82 4,85 5,68 4,93 21,28
B, 580 552 604 476 2221
B, 586 626 606 536 2354
Téng LLL (R) 76,99 73,69 77,21 69,50
Tong cong 297.39

Bang 7.9: Téng ning sudt 2 yéu t6 va phdi hop

v Téng niang suit (AB) Téng N
Yéuto B A A, A, B)
By 12,49 14,19 15,11 41,79
B, 1890 19,23 19,02 57,15
B, 1783 21,75 21,28 60,86
B; 22,87 22,95 22,21 68,03
B, 23,29 22,73 23,54 69,56

Ténggiong (A) 95,38 100,85 101,16 297,39

Giai:
Buéc 1: Kiém tra su khac biét gitia cac nghiém thic

ab 2
(;XU] (297,39’
CF= =1.474,014

abr (3)(5)(4)

Tinh téng nghiém thdc (T), tdng 1an lip lai (R), téng
toan thi nghiém, tinh t6ng binh phuong tong s6, tdng binh
phuong va phuong sai nghiém thic va 1an lap lai va tric
nghiém F cho phuong sai nghiém thdec.

Téng binh phuong téng s6:
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ab
SSio =D x; —CF = (3,85)" + (2,61 + ...
i=1

+(5,36)*— 1.474,014 = 53,540
Téng binh phuong 14n lip lai:

YR;
SS, == —
ab
(76,99)" +(73,69)" ...+(69,51)°
15
— 1.474,014 = 2,607
Téng binh phuong nghiém thiec:

ab
S
i=1
r
(12,49)" +(18,90)" +...+(23,54)°
4
— 1.474,014 = 44,605

—CF

SS, =

t

—CF

Téng binh phuong sai s6:
SS. = SSto — SS;
= 53,540 — 2,607 — 44,605 = 6,328
Bang 7.10: K&t qud phan tich phuong sai buéc dau

Nguon DF SS MS | . Prob.
Lan lap lai 3 2,607 0,869 577 0,0022
Nghiém thic 14 44,605 3,186 21,15 0,0000
Sai s6 42 6,328 0,151
Téng s6 59 53,540
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Két qua Fni) > Foo1 (P < 0,01) cho phép tié€p tuc tién

hanh buéc 2.

Buéc 2:
1. Kiém tra su sai khdc ctia cdc ngudn bién dong
Téng binh phuong yé&u t6 A (giong):

A

SS, =—_CF
A rb

(95,38)" +(100,85)" +(101,16)°

20
—1.474,014 = 1,057

Téng binh phuong yéu t6 B (liéu dam):
b

2
2B
SS, =—-CF
ra

(41,79)" +57,15+...+(69,56)’

12
—1.474,014 = 41,248

Téng binh phuong tuong tdc AxB:

SSa = SS; — SS, — SSp
= 44,605 — 1,057 — 41,248 = 2,300

Phuong sai yéu to A:

MSA=SSA :M=0,529
a—1
Phuong sai yéu t6 B:
Ms, =SS _AL248 0o
b-1 4
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Phuong sai tuong tac AxB:
SS.e 2,300

MS, . = = =0,287
M (a=1)(b-1) 8
Phuong sai sai s6:
Ms, =55, _638 o

(r=1)(ab-1) 42

Bang 7.11: K&t qua phan tich phuong sai

Nguon DF SS MS Fin Prob.
Lan lap lai 3 2607 0869 573 0,0022
Nghiém thic 14 44,605 3,186 21,09 0,0000

A 2 1,067 0529 351 0,0400
B 4 41,248 10312 6845 0,0000

AxB 8 2,300 0287 1,91 0,0872
Sai s6 42 6,328 0,151
Tong so 59 53,540

Nhu vay:

- Nang suit cic giong khac nhau, d9 tin cay 95% (P <
0,05)

- Nang sudt cdac mic dam khac nhau cho niang suit
khac nhau, d6 tin cay 99,9% (P < 0,001)

- C4c muc tuong tdc gitta giong lia va midc bén dam
khac nhau khong du tin cay 95% (P > 0,05).

2. So sanh cdc mic cta tiing yéu td, gitta cdc nghiém
thie va hé s6 bién dong

- Sai khéc gitta hai mic ctia yéu to A:

aMS, _ ((2)(0,151)
b (4)0)

= 0,123
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LSDg 05 = to0s9da = (2,018)(0,123) = 0,25

- Sai khéc gitra hai mic cta yéu t6 B:

oMs,  [(2)(0.151)
w | @0

LSDy s = to0sSds = (2,018)(0,159) = 0,32
LSDoo; = to0Sdp = (2,698)(0,159) = 0,43

Sd, =

= 0,159

- Sai khac gitta hai nghiém thuec:

2)(0,151
sd = [2MS. _ ()(4 ) 0,27

r

LSD0705 = t0,05Sdt = (2,018)(0,27) = 0,55
LSDg o = to0:Sd; = (2,698)(0,27) = 0,73

- Hé s6 bién dong:

JMS
CV(%) = =x100 = 0’151><100=7,8
4,96

Bang 7.12: K&t qua phan hang LSD theo ning suit

I Niang suat (tan/ha) Téng N
Yéuto B A A, As (B)
B, 3,12f 3,55  3,78° 3,48°
B, 4,731 4814  4,76¢ 4,76"
B, 4,46 544 5 392 5,078
B; 572% 574  555% 5,674
B, 5,82% 568"  589% 5,80%

Tong giong (A)  4,77° 505 506"

Ghi chu: Phén hang yéu t6 A theo LSDygs yéu t6 B theo LSDyy,;
(chi in hoa) va phdn hang cdc nghiém thiic theo LSDy g5 (chit thuong)
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3. Hiéu qua cua cdc yéu t6 va tuong téc
Phuong phdp tinh hiéu qua cta cdc mic A;, cdc mic
B; va tuong tac AixB; nhu muc 1.

7.3. THI NGHIEM HAI YEU TO KIEU CHIA LO
(ki€u 16 phu, Split-Plot Design)
7.3.1. B6 tri thi nghiém
Trong thi nghiém dong ruong hai yé&u t6 ki€éu RCBD

v6i i muc cua yéu t6 A (i=1,a) va j midc cia yéu t6 B
(j=L1b) dugc phdi hgp thanh ab nghiém thic AB; khac
nhau. Méi 6 nghiém thic nim ngiu nhién & cac vi tri khéc
trong mot 1an lap lai (khoi). Mac du day la kiéu kha phé
bién trong thi nghiém nghién ciu hai y&u t6 nhung trong
nhiéu trudng hgp cdc 6 clia nghiém thiic nay c6 thé bi dnh
huéng bdi cdc yéu t6 nghién ctu tit 6 bén canh lam cho
viéc danh gid thiéu chinh xdc. Vi du, khi muén nghién ctiu
ché& do tusi khac nhau cho céc giong, néu bo tri kiéu RCBD
ché& do tu6i 6 nay sé& dnh huéng sang 6 khac. DPiéu d6 cling
c6 thé x4y ra cho cdc thi nghiém phan bén, thi nghiém
phun thuéc trit sau, vv.

Khi nghi ngo vé danh huéng qua lai nhu truong hop
néu trén (khong phai tdt cd), nguoi ta bo tri kiéu 16 phu.
Trong thi nghiém hai yéu t& kiéu 16 phu, mét trong hai yéu
t6 duge cho 1a y&u t6 phu dugc bo tri thanh cdc 16 chinh,
mbi 16 chinh 14 mot mde cha yéu t6 phu. Trén 16 chinh
dugc chia ra mot s6 6 khac nhau tuong ng véi s6 mic cia
yéu to6 thi hai, dugc coi 1a y&u t6 chinh. cidc 6 nghiém thic
cia yéu t6 chinh dugc diat ngiu nhién trong 16 chinh.
Ngudi ta thudng néi ngdn gon: yéu t6 phu bd tri thanh 16
chinh con yéu t6 chinh thi bé tri 16 phu.
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Trong nghién ctu ché& do tudi, phun thudc bdo vé thuc
vat, va mot s6 yéu t0 khac, néu bo tri kiéu RCBD viéc
khong ché cdc yéu t6 nay rat khé khan nén tot nhat 14y cac
yéu t6 nay lam yé&u t& phu va vai trdo nay khong thé dao
ngugc, khong phai vi cdc yéu t6 nay khong quan trong ma
dé kiém soat tot cac yéu to.

Dé danh gia chinh xac muc tiéu nghién ciu can luu y:

- Viéc coi yéu t6 chinh va phu khong hoan toan phu
thudc vao y mudn ctia nha nghién cttu ma con phu thudc vao
muc do anh hudng cta cac yéu to6 khi bo tri canh nhau.

- Xac dinh kich thuée caa 16 chinh va 16 phu sao cho
han ché t6i da anh hudng qua lai gitta cdc yéu to & céc o.

- Trong qua trinh thi nghiém, khong ché tot cac yéu
t0 nghién cuu.

Sau day 1a mot s6 so do bo tri thi nghiém.

Lan lap lai I Lan lap lai II Lan lap lai III
dz a1 a3 a9 324 a; a4 3d a ag a1 a3 ag a3 34

by | by | bo [ by | by by | bg | by | bo_| by by | bo | bo_| by | by

by | bo | by | by | by by | by | be | by | by by | by | by | by | bg

Hinh 7.4: So d6 thi nghiém kiéu 16 phu 5 x 2
(5 mtc A (16 chinh), 2 mic B (16 phu), 3 1an lap lai)

I 1I II1 v
a3 ag 251 ay 251 ay 251 ay
by by by [ by | bs | by | b1 | _bs_ ]
by bs by [ obe | [ bs | by | bs | by |
by b _bs [ by | ba | bs | f__bs | _bs_|
b by by [ obs | ba | by | ke | by |
bs by by by by bs by bs

Hinh 7.5: So d6 thi nghiém kiéu 16 phu 2 x 5
(2 mtc A (16 chinh), 5 mic B (16 phu), 3 14n lap lai)
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Ny N3 Ny Np Ns Ny N; No Ns Ny Ny N;
Vo Vi Vi 'V 'V, V3 Vi V. V3V, V, V3
Vi Vi Vo Vi Vs V| (Vs Vi V, YV, V, V,
Vs Vo Vi ViV, Vi| [V, v, Vi V. V, V,
Vi Vs Vi Vi Vi V| (Ve VsV, Vs VY,
II1

Hinh 7.6: So d6 thi nghiém No Ny Ny Ns N3 Ny
kiéu 16 phu 6 x 4 | Vo Vs Vo Vi Ve Vi

(6 mic dam, N (16 chinh), 4 giéng, | Vo _ V4 Vo V3 V3 Vg
V (16 phu), 3 14n lap lai) Vv, V, V., V, Vi V,
Vs Vo Vi Ve ViV,

7.3.2. M6 hinh toan va phan tich phuong sai
7.3.2.1. M6 hinh toan hoc va nguyén ly tinh toan

Néu A la yéu t6 phu va B la yé&u t6 chinh thi gia tri
cia 6 nghiém thic mic i ctia yéu t6 A phoi hop v6i mic j
clia yéu t0 B ¢ 1an lap lai £ (X;3) duge tinh theo mo hinh:
Xijk= m + a; + bj +abij + I'x + €jjk
€ijk = e(a)y + e(b)ijk

trong d6: m la gia tri trung binh toan thi nghiém, q; 1a gia
tri do mic i cha yéu t& phu A tao ra (déng gép vao gia tri
0), b; la gia tri do muc j cha yé&u t6 chinh B tao ra, ab; la
gia tri do tuong tac gitta A; v6i B; (AixB;) tao ra, r la gia
tri tao nén do dnh hudng cta 1an lip lai &, ey 1a sai so tai
0 ijk dugc tao bdi e(a)y (sai s6 clia A) va e(b)y, (sai s6 cua
B va AxB).

Diéu khic nhau giita kiéu 16 phu va kiéu RCBD la
trong phan tich phuong sai, kiéu 16 phu cho phép t4ach tong
binh phuong sai s& kiéu RCBD thanh hai phan khéc nhau,
cho phép ddnh chinh xdc hon tdc dong ctia tiing yéu t6 va
tuong tac.
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Theo mé hinh nay téng binh phuong téng s6 (SSto)
dugc tao ra do bon nguyén nhan theo biang sau:

Nguon DF ss MS  Fox
bién dong
1. Lan lap lai r—1 SS,
2. L6 chinh (A) a-1 SS. SS/df,
Sai s6 (a) r—1)@-1) SSew SSue/dfue
3. Lo phu (B) b-1) SSy, SSy/df;,
4. Tuong tdc AxB (a@—-1) (b -1) SS;  SSyu/dfy
Sai s6 (b) ar =1) (b =1) SSup) SSew/dfus,
Tong s6 (TO) abr — 1 SSto

Viéc phan tich két qua thi nghiém dugc minh hoa

trong vi du sau.

7.3.2.2. Vi du ung dung

Vi du: D& nghién ctiu 4nh huéng cha voi va phan lan
dén nang sudt mot loai ¢6 lau nam lam thdc &n gia suc,
nguoi ta da bo tri mot thi nghiém kiéu 16 phu vé6i 2 yéu to:
Yéu t6 phu 1a bén voi, 2 mic: bén voi va khong bén voi,
y&u t& chinh 1a bén lan, 5 lidu: 0, 30, 60, 90 va 120 kg
P,Os/ha. Hay phan tich hiéu qud cia voi va lan theo két

qua Bang 7.13, 7.14 sau.
Bang 7.13: Niang suit c6 kho (ta/ha)

Miac  Ning suit & cdc lan lidp lai, x; Téng Trung
lan, B 1 11 11T v NT (T) binh
L, (0 b6n)
Py 22 20 24 26 92 23,0
P, 26 23 26 29 104 26,0
Py 29 28 31 31 119 29,8
Ps 31 35 30 31 127 31,8
P, 31 30 32 30 123 30,8
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L. (30 kg/ha)

P, 25 22 28 24 99 24,8
P, 28 29 32 28 117 29,3
P, 29 31 34 36 130 32,5
Ps 34 36 37 32 139 34,8
P, 36 40 42 36 154 38,5
Trung binh chung m= 30,1

Bang 7.14: Téng ning suit clia cac miic voi trén céc
1an lap lai (RA)

. Tong ning suat (RA, kg/ha) Tong
Vo &L I o I v (A)
Lo 139 136 143 147 565
L 152 158 173 156 639
Téng (R) 291 294 316 303
Téng cong G= 1204

Téng ning suit clia cidc mic lan (B)

Muec lan Po P1 P2 P3 P4
Téng (B) 191 221 249 266 277

Giai:

1. Kiém tra su khéc biét gitta cdc nghiém thic

ab 2
_(;XU] _(1204)
CF= —36.240.40

abr (2)5)@)

Téng binh phuong téng s6:

ab
SS;o =D X2 —CF = (222 + (20 + .. + (42) +
i=1
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(36)% — 36.240,4 = 953,60
Téng binh phuong 14n lip lai:
YR

SS, ==—-CF
ab

(291)° +(294)" +(316)" +(303)’
10
— 36.240,400 = 37,80
Téng binh phuong nghiém thiec:
S

SS, ==L —CF
r

(92)" +(104)" +...+(139) +(154)°
4
— 36.240,40 = 791,10
Téng binh phuong sai s6:
SS. =SS — SS, — SS, = 953,60 — 791,10 — 37,80
= 124,70

Bang 7.15: K&t qud phan tich phuong sai buéc dau

bi?f‘g’g;g DF  SS MS  Fuw  Prob.
Lan lap lai 3 37,80 12,60 2,73
Nghiém thde 9 791,10 87,90 19,03 < 0,001
Sai s6 27 124,70 4,62

Téng s6 39 953,60
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Két qua Frne > Fooor (P < 0,001) cho phép tiép tuc
tién hanh buéc 2.

2. Tinh téng binh phuong cdc nguon bién dong A, B,
AB va tdng binh phuong céc loai sai s6.

Téng binh phuong yé&u t6 A (bén voi):

LA (565)" +(639)"
SS, =L —CF= _
rb 20
36.240,40 = 136,90

Téng binh phuong yéu t6 B (bén lan):
b

2B
SS, =2——CF
ra

(191)° +(221)" +...+(277)°
8
— 36.240,40 = 610,60
Téng binh phuong tuong tdc AxB:
SSaxg = SS; — SS, — SSp
= 791,10 — 136,90 — 610,60 = 43,60

Téng binh phuong sai s6 (a):

> (RAY

— _i=1
88,y =+ ———CF-$5,-S5,

(139)" +(136)” +...+(173)" +(156)’
5
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- 36.240,40 — 37,80 —136,90 = 26,50

Téng binh phuong sai s6 (b):

SSe) = SSe — SSe = 124,70 — 26,50 = 98,20

3. Tinh phuong sai cdc nguon bién dong A, B, AxB va

phuong sai céc loai sai s6.

Phuong sai yéu t6 A:

Ms, =5 136905 9,
a—1 1
Phuong sai yéu t6 B:
MS, = :Sbl _010.60 _ ;55 65

Phuong sai tuong tac AxB:
SS.e 43,60

MS, . = =10,90
M (a=1)(b-1) 8
Phuong sai sai s6 (a):
SS
MS,, = - 200 g g3
(r —1)(a —1) 3
Phuong sai sai s (b):
SS
MS = e(b) _ 98,20 4,09

W a(r=1)(b-1) (2)(3)(4)
4. Panh gia su sai khac clda cidc ngudn bién dong

B _MS, 13690
™A TMS . 8.83

=15,50
e(a)
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MS, 152,65

o = =37,31
mEMS,, 4,09
MS,., 10,90
E =—CMB = 27 =) 66
TN(AxB) MS 4,09

e(b)

Bang 7.16: Két qua phan tich phuong sai

Nguon DF SS MS Fin Prob.
Bé6n voi (A) 1 136,90 136,90 15,50 0,0292
Sai s6 (a) 3 26,50 8,83
Bén lan (B) 4 610,60 152,65 37,31 0,0000
Tuong tdc AxB 4 43,60 10,90 2,66 0,0571
Sai s6 (b) 24 98,20 4,09
Tong s6 39 953,60

Nhu vay:

- C6 su khac nhau gitta bon voi va khong bon, do tin cay
95% (P < 0,05)

- C6 su khéc nhau rat chic chin giita cadc mic lan véi
ning sudt, do tin cay 99,9% (P < 0,001)

- Su phoi hgp gilta mic bén vdi va mic bon 1an khac
nhau khong dua tin cay 95% (P > 0,05).
5. So sanh tirng yéu to va tuong tac

- Sai kh4c gitta hai mtc cia yéu to A:

2MS,, 2)(8,83
Sd, = W _ (2)(883)

b\ (5)4)

LSD0705 = t0,05SdA= (3,182)(0,94) = 2,99

= 0,94
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- Sai khéc gitta hai mtc cta yéu t6 B:

_PMS,)  [(2)(4.09)
Sd, = m” _/ 0 = 1,01

LSDogs = to0sSds = (2,064)(1,01) = 2,08
LSDoo; = to,0Sds = (2,797)(1,01) = 2,83

- Sai khac gitra hai mic B trén cing mot mdc A:

2MS, 2)(4,09
Sd, = | : 0 _ | )(4 ) _ 143

LSD0705 = t0,05SdB/A = (3,182)(1,43) = 4,55
LSDy1 = to015dpa = (5,841)(1,43) = 8,35

- Sai khac gitta hai mic A trén cung mot mdc B hay
khac mic B:

2[ (b-1)MS,, +MS,, |
Sd,p = b

1,59

_\/2[(5—1)(4,09)+8,83:| )
) (4)(5) )

LSDy5 = to,055das = (2,093)(1,59) = 3,32

- Hé s6 bién dong:

MS
CV(a) =X 100 =383 100 = 9,9%
m 30,1
MS
v (b) = 5100 =322 100 6,7%
m 30,1
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Bang 7.17: K&t qua phan hang

. Tong ning suat (AB) Tong P
Yéu to B AP A2 BV
P, 23,00 © 24,75 ¢ 23,88°
P, 26,00 > 29 25 27,63°
P, 29 75% 32,50 31,138
P; 31,75° 34,75 33,25
P, 30,75° 38,5° 34,63
Téng L (AP 28,25" 31,95

(1) Phén hang cdc miic yéu té A, B véi o = 0,05
(2) Phan hang cdc mic B trén cung miuc A (cung A; va cung Ay)
véi a = 0,05

Cach tinh LSD, gitia cac nghiém thic va phan hang dugc
thuc hién nhu da biét. Viéc tinh hiéu qua clia cac miic clia yéu to
A, B va tuong tac AixB; thuc hién nhu ¢ muc 7.1.2.2.

7.4. THI NGHIEM HAI YEU TO KIEU LO NGANG
DOC (kiéu 16 soc, Strip-Plot Design)

7.4.1. B6 tri thi nghiém

Kiéu 16 soc la kiéu bd tri dic biét cta thi nghiém hai
yéu t0, c6 do chinh x4c hon kiéu 16 phu. Trong kiéu 16 phu,
thit tu cdc 6 phu (yéu t6 chinh) trong cac 16 chinh (yéu to
phu) thay d6i nén chi loai trit dugc su khac biét giita cac 16
chinh (16 doc). Trong kiéu 16 soc do thi tu céc 6 trong 16
doc va 16 ngang khong thay d6i nén da loai trir dugc su sai
khéc béi:

- Sai khac giiia cac 16 nam doc cha yéu t& doc (vertical
factor);

- Sai khéc giita c4dc 16 ndm ngang clia yéu t6 ngang
(horizontal factor);
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- Sai khac gitta cac 6 giao nhau giiia 16 doc va 16 ngang
bidu thi su tuong tac giita hai yéu to.
Sau day 1a mot s& so do bo tri thi nghiém.

I
A; A Ay A A

B,
By
B,
II
Hinh 7.7: So d6 kiéu 16 soc Ay A Ay Ay Ay
5x 3 (5 micA-16 doc; 2mic B B,
- 16 ngang; 3 14n lip lai) B,
B,
111
Ay A1 Ay Ay Ay
B,
By
B,
I 11 111
A, Ay A, As A, A, Ay A A,
Bg By B;
Bs B, B,
B; Bg B;
B, B; B,
By B, Bg
B; Bs B,

Hinh 7.8: So d6 kiéu 16 soc 3 x 6
(8 miic A - 16 doc; 6 miic B - 16 ngang; 3 14n lap lai)
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7.4.2. M6 hinh toan va phan tich phuong sai
7.4.2.1. M6 hinh toan hoc va nguyén ly tinh toan
Néu A 1a yéu t6 doc va B 1a yéu t6 ngang thi gia tri
cia 6 nghiém thic mic i cia yéu t6 A phoi hop véi mic j
clia yéu t6 B ¢ 14n lip lai & (X;3) duge tinh theo mo hinh:
Xijk =m+ a; + bj +abij + I'x + €jjk
eik = e()ik + e(b)jx + e(C)ijk

trong dé: m la gia tri trung binh toan thi nghiém, a; 1a gia
tri do muc i cia yéu té phu A tao ra, b; 1a gia tri do muc j
clia yéu t6 chinh B tao ra, ab; la gia tri do tuong tdc A; v6i
B; (A;xB;) tao ra, r 1a gia tri tao nén do 4&nh huéng cta lan
lap lai &, e 12 sai s6 tai 6 ijk dugce tao bdi e(@)y (sai s6 cua
A), e(b) (sai s6 cua B) va e(c);y (sai s6 cua AxB).

Trong phan tich phuong sai, kiéu 16 soc cho phép tach
tong binh phuong sai sd thanh ba phan khac nhau, cho
phép ddnh chinh x4c hon tdc dong cha ting yéu td va
tuong tac.

Theo mé hinh nay téng binh phuong téng s6 (SSto)
dugc tao ra do bon nguyén nhan:

- Su sai khéc gifta cac lan lip lai;

- Su khac nhau gitta céc 16 doc (y&u t6 A);

- Sai 56 (a);

- Su khac nhau giita céc 16 ngang (yéu t6 B);
- Sai s6 (b);

- Su khéc nhau vé tuong tdc gitta mic yéu t6 16 doc va
mtc yéu to 16 ngang (tuong tac AxB);
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- Sai s6 (¢).

Bang phéan tich phuong sai c¢6 dang

Ngudn DF SS MS  Fx
Lan lip lai r—1 SS,
Lo doc (A) a-1 SS, SS,./df,
Sai s6 (a) (r— 1)a -1) SSe(a) SSe(a)/dfe(a)
L6 ngang (B) b-1) SSy SSy/df;,
Sai s6 (b) (r—1((b-1)  SSep  SSepy/dfes)
Tuong tac AxB  (a-1) (b - 1) SSap SSap/dfan
Sai s6 (c) (-1 (a=1)(b=1)  SSew  SSee/dfue
Téng s6 (TO) rab — 1 SSr

Viéc phan tich két qua thi nghiém dugc minh hoa

trong vi du sau.

74.2.2. Vi du ung dung

Vi du: P& nghién ctu 4nh huéng ctia ba mic bén dam
dén ning sudt sau gidng lda, nguoi ta da bé tri mot thi
nghiém kiéu 16 soc: yéu t& 16 doc 1a miic bé6n dam va yéu t&
16 ngang la giong lda, ba 1an lip lai. K&t qua dugc ghi
nhan trong Bang 7.18 va cdc bang tong hop 7.19, 7.20 sau
day. Hay phan tich hiéu qud cta hai yéu t6 va tuong téc

gitta ching.

Bang 7.18: Ning suat sau gidng lua véi ba mie dam

Liéu dam Ning sudt (tdn/ha) Téng NT
(B) I 11 (D
Giéng 1 (A;)
B, (0 kg N/ha) 2,37 3,96 4,38 10,72
B, (60 kg N/ha) 4,08 6,43 4,89 15,40
B; (120 kg N/ha) 7,25 6,81 8,58 22,64
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Gifng 2 (Ay)

B, (0 kg N/ha) 4,01 5,80 5,00 14,80
B, (60 kg N/ha) 5,63 7,33 7,18 20,14
B; (120 kg N/ha) 7,05 8,28 6,30 21,63
Gitng 3 (Ay)
B, (0 kg N/ha) 2,62 4,51 5,62 12,75
B, (60 kg N/ha) 4,68 6,67 7,02 18,37
B; (120 kg N/ha) 7,67 7,33 8,61 23,61
Giéng 4 (A,)
B; (0 kg N/ha) 2,73 5,63 3,82 12,18
B, (60 kg N/ha) 4,84 7,01 4,82 16,66
B; (120 kg N/ha) 6,88 7,74 6,67 21,28
Gioéng 5 (As)
B, (0 kg N/ha) 4,45 3,73 458 12,76
B, (60 kg N/ha) 5,55 5,34 6,01 16,90
B; (120 kg N/ha) 6,88 5,08 6,08 18,04
Gioéng 6 (Ag)
B, (0 kg N/ha) 2,57 3,72 3,33 9,62
B, (60 kg N/ha) 3,90 2,82 4,43 11,14
B; (120 kg N/ha) 1,56 2,71 3,12 7,39
Téng cong 84,70 100,89 100,43 286,02
m = 5,30

Bang 7.19: Téng nang suat cic gidng & cac lan lap lai
(RA)

Ning suit (tdn/ha)

Gibéng 1 I I Tong A
A, 13,70 17,20 17,86 48,76
A, 16,69 21,41 18,48 56,58
A 14,96 18,51 21,25 54,72
A, 14,45 20,37 15,30 50,12
A 16,88 14,15 16,67 47,69
Ag 8,02 9,25 10,88 28,15
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Bang 7.20: Téng nang suit cac miic dam & cac 1an lip lai (RB)

Nang suat (tAn/ha)

Gis Téng B
1ong 1 11 TII ong
B, 18,75 927,34 96,74 72,82
B, 98,67 35,61 34,34 98,61
B, 37,29 37,94 39,36 11459

Giai:

1. Kiém tra su sai khéc giiia cdc nghiém thiic

@ Y 286,02)°
CFz(ZxUj /abr=¥:1.514,921

= (3)(6)(3)

Téng binh phuong téng so:
ab
SS1o = x; —CF = (2,37)” + (3,96)" + ...
i=1

+ (3,120 — 1,514,921 = 165,775
Téng binh phuong 1an lip lai:
SR;
SS == _CF
ab

(84,70)" +(100,89)" +(100,43)’
18
~ 1.514,921 = 9,438

Téng binh phuong nghiém thic:
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ab
2
T
i=1

T

SS, = —CF

t

(10,72)" +(15,40)" +...+(7,39)’
3
~ 1.514,921 = 131,156

Téng binh phuong sai s6:
SS, = SS; — SS, — SS, = 165,775 — 131,156
_ 9,438 = 25,181

Bang 7.21: K&t qud phan tich phuong sai buéc dau

Ngudn DF SS MS Fixn Prob.
Lan lap lai 2 9438 4719 637 0,0045
Nghiém thde 17 131,156 7,715 10,42  0,0000
Sai s6 34 25,181 0,741
Téng s6 53 165,775

Két qua Fini > Foo1 (P < 0,01) cho phép tié€p tuc tién
hanh buée 2.

2. Tinh téng binh phuong cdc nguon bién dong A, B,
AB va tdng binh phuong céc loai sai s6.
Téng binh phuong yé&u t6 A (giong):
A

SS, ==—_CF
A rb

(48,76)" +(56,58)" +...+(28,15)"
9
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— 1.514,921 = 57,472

Téng binh phuong yéu t6 B (dam):
< 2
2B
S, =—-CF
ra

(72,82) +(98,61)" +(114,59)’
18
— 1.514,921 = 49,348

Téng binh phuong tuong tdc AxB:
SSaxg = SS; — SSp — SSp
= 131,156 — 57,472 — 49,348 = 24,336

Téng binh phuong sai s6 (a):

SS,, =4 —CF-SS.-SS,
b

(13,70)" +(17,20)" +...+(10,88)’
3
— 1.514,921 — 9,438 — 57,472 = 14,044

Téng binh phuong sai s6 (b):

a

> (RB)
88, =*2————CF-S$8, -85,
(18,75)" +(27.34)" +...+(39,36)°
6
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— 1.514,921 — 9,438 — 49,348 = 3,160
Téng binh phuong sai s6 (c¢):
SSe(e) = 8Se — SSe() — SSe)
= 25,181 — 14,044 — 3,160 = 7,977

3. Tinh phuong sai cdc ngudn bién dong A, B, AB va
phuong sai céc loai sai s6.

Phuong sai yéu t6 A:

_SS, 57,472
a—1

MS, =11,494

Phuong sai yéu t6 B:

Ms, =SS _49M8 o
b—1
Phuong sai tuong tac AxB:
MS, , = SSuw 24,336 _ 2 434
(a—1)(b-1) 10
Phuong sai sai s6 a:
SS
MS,, - w1404 0
9 (r=1)(a-1) 10
Phuong sai sai s6 b:
SS
MS = e(b) _ 3,160 ~0.790

e(b) = (r=1)(b-1) - (2)(2)

4. Panh gia su sai khac ctia cdc ngudn bién dong
. _ MS, 11,494

= ~8.18
™) MS 1,404

e(a)
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MS, 24,674

E. . = = =31,24
™EMS,, 0,790
_MS,, 2,434
Pt =g = 0,399 6.10

e(b)

Bang 7.22: Két qua phan tich phuong sai

Ngudn DF SS MS Frn  Prob.
Giong (A) 5 57,472 11,494 8,18 0,0026
Sai s6 (a) 10 14,044 1,404
Pam (B) 9 49348 24,674 3124 0,0036
Sai s6 (b) 4 3,160 0,790
Tuong tac AxB 10 24,336 2,434 6,10 0,0003
Sai s6 (¢) 20 7,977 0,399
Téng s6 53 165,775

Nhu vay:

- C6 su khac nhau rat dang tin cay gitia cac giong, giita
cac mic bon dam (P < 0,01)

- Hiéu qua st dung dam giita cdc gidng rat khic nhau,
vi vay su khdc nhau giita cac mic tuong tac AxB rat dang
tin cay (P < 0,001).

5. So sanh tiing yéu t6 va tuong tac

- Sai kh4c gitta hai mtc cia yéu to A:

2MS.) _ [(2)(1.404)
rb (3)3)

LSD0705 = t0,05SdA = (2,228)(0,56) = 1,25

LSDg 01 = to015da = (3,169)(0,56) = 1,77

Sd, = = 0,56
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- Sai khéc gitta hai mtc cta yéu t6 B:

_PMS, 0 [(2)(0,790)
SdB_,/ m“ = | 50 = 0,30

LSDy 5 = to,059ds = (2,776)(0,30) = 0,83
LSDg o1 = to01Sds = (4,604)(0,30) = 1,36

- Sai khac gitta hai mdc B trén cuing mgt mdc A:

2[ (b-1)Ms,, +MS,, |
Sdg, = b

= 0,70

_\/2[(3—1)(0,399)+(1,404)]
B (3)(3)

LSDé = t:x SdB/A

. (b-1) t@MS, )+t MS,,
(b — 1) MSe(C) + MSe(a)

(3-1)(2,086)(0,399) +(2,228)(1,404)

’

foos = (3-1)(0,399) + (1,404)

= 2,176
,(3-1)(2,845)(0,399) +(3,169)(1,404)
oot (3-1)(0,399) +(1,404)

= 3,051

Nhu vay: LSDg 5 = (2,176)(0,70) = 1,52
LSDgo: = (3,051)(0,70) = 2,13



- Sai khac gitta hai midc A trén cung mot mdc B:

2 (a-1)Ms,, +MS,, |
Sd,p =

ra

= 0,42

_\/2[(3—1)(0,399)+(0,79o)]
) (3)(6)

LSD; = t, Sdga

. (b-1) t@MS, )+t MS,y,)
* (b—l)MSe(c) +MSe(b)

Cach tinh LSDO’05 va LSD(),Ol tuong tu nhu trén.
- Sai khéc giita hai muc tuong tdc AxB bat ky:

2MS, 2)(0,399
© \/( )(0.399) 5,

SdAxB = . =

Cach tinh LSDO’05 va LSD(),Ol nhu da blé/t
Cach tinh LSD, gilta cdc nghiém thic va phan hang
nhu da biét.

- Hé s6 bién dong:

MS
cV(a)=Y—"x100 = 51’;9074 x100 = 22,3%
m ,
MS
cv(b)=X—" %100 = 50’279970 x100 = 16,8%
m ,
MS,,
CV(c)=Y—Lx100 = 50’239379 x100 = 11,0%
m ,
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6. Hiéu qua cdc mic cua ting y&u to va tuong tac AixB;

Trung binh cdc nghiém thdc va hiéu qua cdc mic A
(a;) va cac muc B (b))

Bl B2 B3 TB A a;

Ay 3,57 5,13 7,55 5,42 0,12
Ay 4,93 6,71 7,21 6,29 0,99
A 4,25 6,12 7,87 6,08 0,78
Ay 4,06 5,65 7,09 5,67 0,27
As 4,25 5,63 6,01 5,30 0,00
Ag 3,21 3,71 2,46 3,13 -2,17
TB B 4,05 5,48 6,37 5,30
b; -1,25 0,18 1,07

Gia thiét rang tat ca cac tuong tac a;b; déu bang 0, gia
tri (X — m) 1y thuyét cia cac nghiém thic duge tinh nhu sau:

NT aq Qg as Qa4 as Qg b1 bz b3 Xij —-m
(A,B,) [1 0o 0 0 0 0 1 0 0\ (1,14 )
AB, 1 0 0 0 0 0 0 1 0 0,30
A,B; 1 0 0 0 0 0 0 0 1 1,18
A,B, o 1 0 0 0 0 1 0 0 0,27
A,B, o 1 0 0 0 0 0 1 0 1,16
A,B; o 1 0 0 0 0 0 o0 1 2,05
AsB, 0o 0 1 0 0 0 1 0 0 0,47
AsB, o 0o 1 0 0 0 0 1 0 0,96
ABsl |0 0o 1 0 0o 0o 0o o0 1| | 185
AB|l o o o 1 o o 1 0o o0 |7|-09
AB, o 0o 0 1 0 0 0 1 0 0,45
AB; o o o0 1 0 0 0 o0 1 1,34
AB, o 0 0 o0 1 0 1 0 0 1,26
A;B, 0o 0 0 o0 1 0 0 1 0 0,18
AB, o 0o o0 o0 1 0 0 o0 1 1,07
A¢B, o 0o 0 0 0 1 1 0 0 -3,43
A¢B, o 0 0 0 0 1 0 1 0 -1,99
AcB3) \0 0 0 0 0 1 0 0 1] 111
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Hiéu qUé’l tuong tac aibj = (Xij — m) thue — (Xij -m)ly
thuyét

Nghifém Gia tr}/ X —m X; - m Hiéu qufé
thic thuc té Thue t& Ly thuyét tuong tac
(AiBy) 0:N) ) (abij)
AB, 3,57 -1,72 -1,14 -0,59
A;B, 5,13 -0,16 0,30 -0,46
A;B; 7,55 2,25 1,18 1,07
AsB; 4,93 -0,36 -0,27 -0,09
A;B, 6,71 1,42 1,16 0,25
A,B; 7,21 1,91 2,05 -0,14
A;B, 4,25 -1,05 -0,47 -0,57
A;B, 6,12 0,83 0,96 -0,13
AsB; 7,87 2,57 1,85 0,73
AB, 4,06 -1,24 -0,99 -0,25
AB, 5,55 0,26 0,45 -0,19
AB; 7,09 1,80 1,34 0,46
AsB; 4,25 -1,04 -1,26 0,21
AsB, 5,63 0,34 0,18 0,16
AsB; 6,01 0,72 1,07 -0,35
A¢B; 3,21 -2,09 -3,43 1,34
AgB, 3,71 -1,58 -1,99 0,41
A¢B; 2,46 -2,83 -1,11 -1,73"

LSD s = to,osy/M—Se = (2,086) 0 ?;99 =0,76
r

Nhu vay, trong s6 18 moi tuong tac, chi ¢6 ba moi tuong
tac A;xBs, AgxB; va AgxBs 1a ¢6 ¥ nghia ¢ mic a = 0,05.

7.5. THI NGHIEM HAI YEU TO BO TRi § NHIEU
NOI HOAC NHIEU NAM

Céc thi nghiém hai yéu t6 dugc b tri gidng nhau cho
moi diém ho#c dugc tién hanh l4p lai trong mot s6 nam.
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Vé nguyén ly tinh, thi nghiém mot yéu to, hai hay
nhiéu yé&u t6 bo tri 6 nhiéu diém hoic nhiéu nam cé cach
tinh toan tuong tu nhau:

- Phan tich phuong sai tiing diém cho mdi kiéu thi
nghiém;

- Phan tich phuong sai toan thi nghiém.

D& minh hoa cdch tinh toan cho thi nghiém hai yéu
t6 ¢ nhiéu diém ho#c nhiéu nidm, hay xét vi du sau.

Mot thi nghiém kiéu 16 phu cé su tham gia ctia hai
giong lua (V; va V,) — yéu t6 B, moi giong dugc bén sau
mic dam (N, Ny, .. Ng) — yéu t6 A dugc trong 6 ba noi (L,
L, va Ls), mdi noi bo tri ba 1an lip lai. K&t qua ning suit
dugc ghi ¢ bang 7.23 duéi day.

Bang 7.23: Niang sudt lia thi nghiém (tdn/ha)

Ning suat (tdn/ha)
biém DPam I 1I II1

Téng

Vi Vo Vi Vo, V; 'V, 4 V,

L, N, 198 530 151 1,88 3,66 357 7,15 10,75

N, 457 566 4,34 510 4,13 539 13,04 16,15
N; 5,63 634 6,78 6,62 493 6,33 17,34 19,29
N, 7,15 811 6,50 8,58 6,33 7,64 19,98 24,33
N, 7,22 753 7,11 7,10 6,05 6,67 20,38 21,30
Ne 7,24 785 6,83 7,11 587 7,44 19,94 2240

Ly N; 362 345 358 356 394 352 11,14 10,53

N, 6,07 591 546 597 544 6,03 16,97 17,91
N; 6,09 532 6,57 588 6,08 648 18,74 17,68
N, 592 651 698 6,56 7,15 7,85 20,05 20,92
N; 7,19 815 6,11 721 797 6,69 21,27 22,05
Ns 581 7,29 6,89 6,56 7,11 74 19,81 21,25
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Ls N,
N,
N;
N
N;
Ng

4,32
5,86
5,14
6,34
5,57
6,77

4,89
6,01
6,71
6,46
5,68
6,34

4,07
4,63
5,84
5,46
5,85
5,26

2,568
6,63
6,69
6,68
6,87
6,06

3,86
4,91
4,90
5,66
5,53
3,91

4,54
5,67
6,8
6,64
5,69
5,95

12,25
15,40
15,88
17,46
16,95
15,94

12,01
18,31
20,20
19,78
18,24
18,35

Buéc 1: Phan tich phuong sai va danh gia tiung diém

Viéc phan tich phuong sai tiing diém dugc thuc hién
nhu kiéu thi nghiém 16 phu. Két qua dugc trinh bay & Bang

7.24.

Budéc 2: Phan tich phuong sai toan thi nghiém

V6i kiéu bo tri nay cac ngudn bién di dugc phan tich
theo Bang 7.25 sau.

Bang 7.25: Bang phan tich phuong sai

Nguébn bién dong DF® SS MS Fiy
biém (L) m-—1 = 2
Lan l4p c4c diém m(r - 1) =6
Yéu t6 16 chinh (A) a-1 =5
LxA (m—-1)a-1) =10
Sai s6 chung (a) mr—-1a@-1) =30
Yéu t6 16 phu (B) b-1 =1
LxB (m—-1)b-1) = 2
AxB a-1DB-1) = 5
LxAxB (m-1)a-1)(b-1) = 10

Sai s6 chung (b)

Tong so

ma(r — 1)(b — 1) = 36

mrab —1 =107

@: a la s6 nghiém thic 16 chinh, b la nghiém thuc 16 phu, r
la s6 lan lap lai, va m la s6 diém (noi) thi nghiém.
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Bang 7.24: K&t qua phan tich phuong sai thi nghiém tai ba diém

Ngunbign Piém 1 (Ly) Piém 2 (Ly) Piém 3 (L)

dong SS MS Fix ss MS Fix SS MS Fox
Lan lap lai 2 1,986 0,993 1,042 0,521 1,527 0,763

Nghiém thtc 11 94959 8,569 52,598 4,782 24,930 2,266
LiecudamN) 5 85549 17,110 2524 51,628 10,326 37,48 18,256 3,651 8,49
Sai 0 a 10 6780 0,678 2,755 0,276 4,301 0,430

Gidng (V) 1 7,462 7,462 17,99° 0,155 0,155 0,51 4,702 4,702  11,77"
NxV 5 1,247 0,249 0,602 0,815 0,163 0,54 1,972 0,394 0,998
Sai 0 b 12 4976 0415 3,648 0,304 4,793 0,399

CV (@), % 14,0 8,7 11,8

CV ), % 10,9 9,1 11,3

#*: Y nghia & mitc o = 0,01






1. Tinh tdng binh phuong 14n lip lai cdc diém, téng
binh phuong sai s6 chung (a) va tong binh phuong sai s6
chung (b):

SS,1. = ESS, = 1,986 + 1,042 + 1,527 = 4,555
L

SSew = 2SS, = 6,780 + 2,755 + 4,301
i=1

= 13,836
L
SSew) = Y SS. = 4,976 + 3,648 + 4,793

i=1
= 13,417
2. Tinh céc tong binh SS trong bang 7.25

Tru6e khi tinh toan, lap bang 7.26 , 7.27 va 7.28 sau day.
Bang 7.26: Tong ning suit L x N toan thi nghiém

) Téng ning sudt Téng N
Mite N L, L, Ls (A)
N; 17,90 21,67 24,26 63,83
N, 29,19 34,88 33,71 97,78
N3 36,63 36,42 36,08 109,13
N, 44,31 40,97 37,24 122,52
Nj 41,68 43,32 35,19 120,19
Ne 42,34 41,06 34,29 117,69

Téng G 212,05 218,32 200,77 631,14

Bang 7.27: Téng ning suit L x V toan thi nghiém

Giong Téng ning suit Téng V
V) L1 L2 L3 (B)
Vi1 97,83 107,98 93,88 299,69

V2 114,22 110,34 106,89 331,45
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Bang 7.28: Tong nang suiat N x V toan thi nghiém

Muc N (A)

Tong ning suit

V1 V2
N, 30,54 33,29
N, 4541 52,37
Ns 51,96 57,17
Ny 57,49 65,03
N; 58,60 61,59
Ns 55,69 62,00

264

2
— (ZGJ (631,14)°

mabr (3)(6)(2)(3) 0SS

—CF

abr
~ (212.05)" +(218.32)" +(200.77)’

(6)(2)(3)
— 3.688,312 = 4,349
DA
SS, = i=l —CF
mbr

_ (63.83)" +(97,78)" +...+(117,69)°

(3)(2)(3)

— 3,688,312 = 136,814
SS, =t 1 —CF—SSL -SS,

(LXA) br

a



_(17,90)" +(21.67)" +...+(34.29)’

(2)(3)
— 3.688,312 — 4,349 — 136,814 = 18,619
b
2 B
SS, =L —_CF
mar

~(299.69)" +(331.45)°
B (3)(6)(3)
AL

SS, =ikl —CF—SSL -SS,

(LxB) ar

—3.688,312 = 9,340

_(97.83)"+(107,98)" +...+(106,89)’

(6)(3)
— 3.688,312 — 4,349 — 9,340 = 2979
a b
2.2 (AB),
=1 k=1
SS(AXB) :JT—CF—SSA —SSB

~ (30,54)" +(33,29)" +...+(62,00)°
) (3)(3)

—3.688,312 — 136,814 — 9,340 = 1,147

a

m b
£330,
i=l j=1 k=

r

SS ~CF-SS,

(LxAXB) —
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— SSa — SSp — SSwxa) — SSwxw) — SSaxs)
(7,15)" +(10,75)" +...+(18,35)’
3
_3.688,312 — 4,349 — 136,814 — 9,340
— 18,619 — 2,979 — 1,147 = 2,888

3. Tinh phuong sai cdc nguon bién dong
MS,gusn = SSngusn / DF ngusn
Cho diém: MSy, = SS, /DFy, = (4,349/(2) = 2,197
Cho 1an 14p cac diém: MS,;, = SS,1, /DF.1,
= (4,555)/(6) = 0,759
Tuong tu ta c6 két qua & bang 7.29.
4. Tinh cac gia tri Fry va mdc y nghia
MS,  2.200.532

E = = =291

™YMS, 757486

o = MS, _ 27369819 o o,
MS 461.480

o(a)
_Ms,, _1859.166 _, .

Fonn) = = =4,
MR TMS,, 461.480
o = MS, _9.335.676 _ 25,01
MS,,  373.204
MS 1.481.662
3 S B =3,97
TNE) - MS 373.204

e(b)
Tra bang hodc st dung phan mém Excel dé xdc dinh

muc y nghia cia Fy.
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Bang 7.29: Két qua phan tich phuong sai

Ngudn DF SS MS Fin  Prob.
Piém (L) 2 4,394 2,197 0,131
Lén lap x diém 6 4555 0,759

Y&u t6 16 chinh (A) 5 136,814 27,363 59,33 0,000
LxA 10 18,619 1,862 4,04 0,001
Sai s6 chung (a) 30 13,836 0,461

Yéu t6 16 phu (B) 1 9,340 9,340 25,06 0,000
LxB 2 2,979 1,489 4,00 0,028
AxB 5 1,147 0,229 0,62
LxAxB 10 2,888 0,289 0,77

Sai s6 chung (b) 36 13,417 0,373

Téng s6 107

5. So sanh cdc muc cta tiing yéu t6 va tuong tac

So sanh va phan hang cdc mic cia modi yéu t6 va
tuong tac ¢ tung diém va theo trung binh toan thi nghiém
dugc thuc hién nhu kiéu thi nghiém 16 phu.

6. Xac dinh hiéu qud cdc mic cia tiing yéu t6 va cac
tuong tdac A;B; dugc thyc hién nhu thi nghiém hai y&u t6 da
dé cap 6 muc 7.1 va 7.4.

7.6. THI NGHIEM BA YEU TO 2° (2 x 2x 2) KIEU
KHOI PAY bU NGAU NHIEN

7.6.1. M6 ta phuong phap bé tri va phan tich nguén
bién dong
Thi nghiém ba yéu t& A, B, C 2° = 8 nghiém thc kiéu
khéi ddy d0 ngiu nhién, r 1an lip lai 1a thi nghiém ma
trong mot khoi c6 ddy da tat cid céc nghiém thic, mbi
nghiém thic duge phoi hgp cdc mic khdc nhau tir ba yéu
td, vi tri 6 thi nghiém dugc bd tri ngdu nhién. V6i kiéu bo
tri nay, téng binh phuong téng sé dugc tao bsi thanh
phan:
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- Sai khéc gitta c4c 1an lap lai;

- Sai khac gitra cac muc A;

- Sai khac gitta cac muc B;

- Sai khac gitta cac mic C;

- Sai khac gitra cac muc AxB;

- Sai khac gitta cac muc AxC;

- Sai khac gitra cac muc BxC;

- Sai khac gitta cac mic AxBxC;

- Sai khdc ngau nhién (sai s0).
V6i mo hinh:
Xijlk =m+a; + bj +C;+rg + abij + aci + ijl + abcijl + €j51k

Mot khoi (mot 1an lip lai) c6 thé bs tri trén mot
bang hay trén cédc bang khac nhau sao cho trong mot 1an
l4p lai t4t cd cdc nghiém thic cang gan nhau cang tot.

Sau day 1a so do bo tri hai bing cho mot lan lip lai.

1 1 1 1 1 1
BC:ABC: C :AC 0 : AB : A : BC
L e A I LS e A
A, B, 0 , AB B , AC , ABC, C
1 1 1 1 1 1
ACT 0 1 ABC! A ABI A 1 BC 1 AC
1 1 1 1 1 1
1L e e e S B A R S A
AB! B | C | BC C |ABC, B | C
1 1 1 1 1 1

Hinh 7.9: So d6 thi nghiém 3 yéu t6 2 x 2 x 2
kiéu RCBD, 4 1an lap lai
(Trong d6: 0: A;ByCy; A: A1ByCyp; B: AjBCy; C: AgByC,
AB: AB;Cy; AC: A;B(Cy; BC: A,B;,Cy; ABC: A;B,Cy)
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Bang phéan tich phuong sai c¢6 dang

Nguén DF SS MS  Fp
Lan lip lai r—1 =7
Nghiém thic abc - 1 =7
A a-1 =
B b-1 =1
C c—-1 =1
AB @a-1DB-1 =1
AC (@-Dec-1) =1
BC b-1c-1 =1
ABC (a-1)(b-1)c-1) =1
Sai s6 abc—r+1=17
Téng sd 4abc — 1 =31

7.6.2. Phuong phap tinh toan

Vi du: D& nghién ciu anh huéng ctia hai midc bén
phan (0 va 1 - yéu to A), hai loai thudc diét c¢6 (0 va 1 - yéu
t6 B) va hai muc bén voi (0 va 1 - yéu t6 C) dén ning suat
kiéu mach (Buckwheat), ngudi ta da bo tri thi nghiém 2 x
2 x 2, kiéu RCBD, 3 1an l4p lai. K&t qua dugc ghi 6 Bang

7.30 sau day (Dospekhov).

Bang 7.30: Nang suat kiéu mach (ta/ha)

Yéu to Lan lap lai (x;) ST TB (i)
A B C I 11 11T
0 0 16,2 19,5 18,3 54,0 18,0 (0)
0 1 16,1 18,1 17,3 51,5 17,2 (¢)
1 0 17,5 23,6 20,5 61,6 20,5 (b)
1 17,7 24,3 21,3 63,3 21,1 (be)
0 0 22,3 31,4 27,6 81,3 27,1 (a)
1 1 29,1 35,2 32,7 97,0 32,3 (ac)
1 0 29,5 35,6 32,8 97,9 32,6 (ab)
1 31,4 394 358 1066 35,5 (abe)
R 179,8 227,1 206,3 G =613,2; m = 25,5
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Giai:

1. Tinh tdng cdc nghiém thic (XT), tong cac khoi
(XR), t6ng toan thi nghiém (G) va trung binh chung (m).

2. Kiém tra su sai khéc giita cac nghiém thiic

ab 2

(25) oy

CF= = =15.667,260
abcr 24

Téng binh phuong téng s6:

abc
SSio = x;—CF
i=1
=(16,2)* + (16,1)* + .. + (32,8)* + (35,8)*
- 15.667,260 = 1.270,920
Téng binh phuong 14n lip lai:

LR : : :
gs = _cp _(179.8) +(227,1) +(206,3)
" abc 8
~ 15.667,260 = 140,507

Téng binh phuong nghiém thidec:

abc

T2
SS _; 'R (540) +(5L5) +..+(106,6)°
t r - 3

- 15.667,260 = 1.111,527

Téng binh phuong sai s6:
SS. = SSto — SS; — SS, = 1.270,920 —
1.111,527 — 140,507 = 18,886
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Bang 7.31: K&t qud phan tich phuong sai buéc dau

Ngudn DF SS MS Fixn Prob.
Lanliplai 2 140,508 70,254 52,079 -
Ngh. thac 7 1.111,527 158,790 117,710 0,0000
Sai s6 14 18,886 1,349
Téng s6 23  1270,920

Két qua Frni > Foo1 (P < 0,01) cho phép tiép tuc tién
hanh viéc phéan tich.

2. Tinh tong binh phuong cdc ngudon bién dong A, B,
C, AxB, AxC, BxC va AxBxC.

Dé tinh cédc tong binh phuong nay phai lap Bang 7.32

sau:
Bang 7.32: Téng niang suit cac yéu td va tuong tac
Téng ning suit Téng cong céc yéu to
nghiém thic va tuong tac
A B 0 ¢ 1 A B AB AC BC
ABy  ACy  BoC
0 0 54,0 51,5 A, By 1055 1156 135,3
230,4 2838  AB, A, BoC,
1 61,6 63,3 1249 114,8 1485
AB, AC, BiC
1 0 81,3 97,0 A, B: 178,3 179,2 159,5
382,8 3294 AB, AC, B,
1 97,9 1066 204,5 203,6 169,9
Téng C Co C;
294,8 3184
Téng cong G 613,2 613,2 613,2 613,2 613,2 613,22
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Téng binh phuong yéu t6 A (phan bén):

c 2
ZAi (230,4)" +(382.8)°
SS, ==L ——CF =

rbe (3)(2)(2)

- 15.667,260 = 967,740

Téng binh phuong yé&u t6 B (thudc diét cd):

b
2B
S, =——-CF
rac

283.8) +(329,4)’
_(2838) +(329.4) o 60

(3)(2)(2)

= 86,640

Téng binh phuong yéu t6 C (kali):

C 2
2.C
SS. =-—-CF
rab

294.8) +(318.4)’
_{ ) +( ) —15.667,260

(3)(2)(2)

= 23,207

Téng binh phuong SSa.s:

> (AB)’
—&~"") _(CF-SS, -SS,

SSA><B -
rc
_(105,5)" +(124,9)° +(178,3)" +(204,5)’
- 6
— 15.667,260 — 967,740 — 86,640

= 1,927
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Téng binh phuong SSa.c:

> (AC)’
-4~ _(CF-SS, -SS,.

AxC —
rb

SS

(115,6)" +(114,8)" +(179,2)" +(203,6)°

6
- 15.667,260 — 967,740 — 23,207

= 26,460
Téng binh phuong SSg,c:

>.(BC)’
SS,.. =42, _CF-SS, —SS.

ra

(135.3)" +(148.5)" +(159.5)" +(169.9)’
6
— 15.667,260 — 86,640 — 23,207

- 0,326

Téng binh phuong tuong tdc AxBxC (SSaxpxc):
SSaxBxc = SS; — SS4 - SSg — SSc — SSas — SSac

— SSp = 1.111,527 — 967,740 — 86,640 — 23,207 — 1,927 —
26,460 — 0,326 = 5,227

3. Tinh phuong sai cdc ngudn bién dong A, B, AxB,

AxBxC va phuong sai sai s6 dugc theo cach tinh da biét.
Két qua tinh toan dugc ghi ¢ bang 7.33.

4. Panh gid su sai khdc giita cdc muc cia cdc yéu to

va gilia cac mic tuong tac

Tinh gia tri Fox clia cac yéu to6 va cac loai tuong tac

bang cidch so sanh phuong sai ctia chiing véi phuong sai sai
s6. K&t qua tinh toan duogc ghi ¢ Bang 7.33.
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Bang 7.33: Két qua phan tich phuong sai

Nguon DF SS MS Frn Prob.
Lén lap lai 2 140,508 70,254 52,079 -
Nghiém thic 7 1.111,527 158,790 117,710 0,0000
A 1 967,740 967,74 717,376 0,0000
B 1 86,640 86,64 64,225 0,0000
C 1 23,207 23,207 17,203 0,0010
AxB 1 1,927 1,927 1,428 0,2519
AxC 1 26,460 26,46 19,615 00,0006
BxC 1 0,326 0,326 0,242 0,6304
AxBxC 1 5,227 5,227 3,875 0,0691
Sai s6 14 18.886 1,349
Téng s 23 1270,920

Nhu vay:

- C6 su khac nhau rat dang tin ciy giita hai mic bén
phan, giita hai loai thudc trir sau, giita hai mtc voi va giita cac
miuc tuong tac gitta bon phan va bén voi (P < 0,01)

- Khong c6 su khac nhau gitta cac mdc trong cac loai tuong
tac khac (P > 0,05).

5. So sanh tirng yéu t6 va tuong tac

- Sai khac gitta hai nghiém thiec:

/ [(2)(1.349
r

LSDg 05 = t0,055d = (2,145)(0,948) = 2,0
LSDy 1 = t0,015d = (2,977)(0,948) = 2,8

- Sai khéc gitta cac yéu to:
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sa= |2MS. _ 2)(L349) 1oy
abr 12

LSDg 05 = t0,05s5d = (2,145)(0,474) = 1,0
LSDg 01 = t,019d = (2,977)(0,474) = 1,4

- Sai khac giita cac mdc tuong tac:

i’ \/ZMSe ~ \/ZMSe ~ \/ZMSe
ar br cr

2)(1,34
I

LSDg 05 = t0,0s9d = (2,145)(0,671) = 1,4
LSDg 01 = t0,019d = (2,977)(0,474) = 2,0

6. Tinh hiéu qua cta cdc yéu td va tuong tac giiia

ching

D€ tinh hiéu qui cta tiing yéu t6 va tuong tac dugc

xdc dinh nho gidi hé phuong trinh sau:

AoBoCy AiBoCo AB1Co AoBoCi AiBiCo AiBoCi A¢B:Ci AiB:C;
180 271 205 17,2 32,6 32,3 21,1 355

AY (% v v owu v ow oy owY [127)
B Vi Y /A /A /A VR A1 3,8
C Yo Y 7/ 7 7 71 2,00
AB|=| Y% Y Y Y Y Y o Y| =| 086
AC 7R VA VA /. 177 V. 2,1
BC 7R 7R v/ /A /R 7/ Yo Y -0,2
ABC) (4 % % W o Y o ow) -09)
X =255
(*) Do tin cdy 95%

Trong hé phuong trinh trén, ma tran 7 x 8 la cac hé

s6 cua hé phuong trinh tinh todn hiéu qua cha cdc yéu to
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A, B, C va céc tuong tdc dugc tinh ti thanh phan cac
nghiém thc.

Nhu vay, trong su hinh thanh ning sudt, phan bén
déng vai tro quan trong nhat, k& dén 1a thudc trir sau, cudi
cung la voi va tuong tac gitta bén phan va bén voi.

7. Viéc tinh LDS, gitta cac nghiém thic va phan hang
dugc thuc hién theo cach da biét.

7.1. THI NGHIEM BA YEU TO KIEU 2° THEO KHOI
CAN BANG CAC YEU TO

7.7.1. M6 ta phuong phap bé tri va phan tich ANOVA

Thi nghiém ba yé&u t6 A, B, C kiéu 2° néu bé tri theo
so d6 RCBD véi 2 x 2 x 2 = 8 nghiém thdc, 4 1an l4p lai
nhu muc 5 trén day thi tdng binh phuong tong sé dugc tao
béi thanh phan:

- Sai khéc giita cac 1an lap lai;

- Sai khac giita cac muc A,

- Sai khac gitta cac mic B;

- Sai khac gitta cac muc C;

- Sai khac gitra cac muc AxB;

- Sai khac gitta cac miuc AxC;

- Sai khac gitta cac miuc BxC;

- Sai khac giira cac mic AxBxC;

- Sai khac nglu nhién (sai s8).

Tuy nhién viéc bé tri theo khoi can bang giita cac yéu
t6 (Hinh 7.10) dé ting s6 lan ldp lai nén sai s6 sé giam
xuéng va do chinh xdc ting lén.

So do bo tri
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C ' ABC BC ' AC 0 ' AB A ' B
If----- i----- ---- F---- II {----; i----1 |----- - -
A ' B 0 ' AB BC ! AC ABC ' C
Khoi 5 Khoi 6 Khoi 7 Khoi 8
AC 1 0 ABC 1 A B i A BC | AC
01 ----- it N Bt v IVymeoete oo T T
AB | BC C I B C 1 ABC AB | C

Hinh 7.10: So @6 thi nghiém 3 yéu to
2 x 2 x 2, 8 khoi, 4 1an lap lai
(Trong dé: 0: A()B()CO; A: AlB()C(); B: A0B1C0; C: AoB()Cl
AB: AIB]_CO; AC A]_B()C]_; BC A0B1C1; ABC AIBIC]_)

Bang phéan tich phuong sai ¢6 dang

Ngudn DF SS MS Frn
Khoi k-1 =17
Nghiém thdc abc -1 =17
A a-—1 =1
B b-1 =1
C c—- 1 =1
AxB (a-— DB-1) =1
AxC @- De- 1) =1
BxC b- De-1 =1
AxBxC (@a— DB- - =1
Sai s6 3abc —k +1=17
Téng s6 dabc -1 =31

7.7.2. Phuong phap tinh toan

Vi du: Phan tich phuong sai nang suit lda my mua xuan
trong thi nghiém ba y&u t6 2 x 2 x 2: hai mic dam (0, 1), hai
muc 1an (0, 1) va hai mic kali (0, 1) dugc bo tri trong 8 khai, 4
lan lap lai theo Hinh 7.9 véi so liéu 6 Bang 7.34 sau day
(Dospekhov, 1985).

277



Bang 7.34: Niang suidt lia my mua xuan (ta/ha)

Ngh. Lan lip lai (r) Téng Tr.
thic 1 11 111 I\ (£T) binh
Khoi
1 4 6 7
a 27,2 27,8 26,4 25,2 106,6 26,6
b 26,0 25,8 24,8 25,2 101,8 254
c 26,1 26,6 24,2 23,0 99,9 25,0
abc 30,2 32,6 30,4 28,7 121,9 30,5
YK 109,5 112,8 105,8 102,1
Khai
2 3 5 8
0 23,4 25,0 23,4 22,0 93,8 23,4
ab 29,4 29,8 28,0 27,9 1151 28,8
ac 26,9 28,0 27,0 26,8 108,7 27,2
be 24,9 28,0 27,0 25,8 105,7 26,4
YK 1046  110,8 1054 1025 m= 267
YR 214,1 223,6 211,2 204,6 G = 853,5
Giai:

1. Tinh tdng cdc nghiém thic (XT), tong cac khoi
(ZK), téng céc lan lap lai (XR), téng toan thi nghiém (G) va
trung binh chung (m).

2. Kiém tra su sai khéc giita cdc nghiém thic

ab 2

(;Xﬂ} (853,5)"

CF= = =22.764,445
abcr 2

Téng binh phuong téng s6:

abc

SSio =D x; —CF = (27,2)" + (27,8 + ...
i=1
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+(27,0)% + (25,8)% — 22.764,445 = 170,444
Téng binh phuong khai:

k
2
ZK (109,5) +(112,8)" +...+(102,5)°
4 4

— 22.764,445 = 26,892

SS, == —CF =

Téng binh phuong nghiém thiec:

ab
2
- _;Ti CF_(106,6)2+(1Ol,8)2+...+(105,7)2
e T 4

— 22.764,445 = 135,817

Téng binh phuong sai s6:
SS. = SSto — SS; — SS;,
= 170,444 — 135,817 — 26,892 = 7,735
Bang 7.35: K&t qua phan tich phuong sai buéc dau
Nguon DF SS MS Fin Prob.

Khoi 7 26,892 3,842 8,44 ]
Nghiém thde 7 135,817 19,402 42,64 0,0000
Sai s6 17 7,735 0,455

Téng s 31 170,444

Két qua Fini) > Foo1 (P < 0,01) cho phép tié€p tuc tién
hanh viéc phan tich.

2. Tinh téng binh phuong cdc ngudn bién dong A, B,
C, AxB, AxC, BxC va AxBxC.

Dé tinh céc tdng binh phuong nay phai lap bang sau:
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Bang 7.36: Téng ning suat cic yéu td va tuong téc

Téng ning suit Téng cong cac yéu to
cdc nghiém thuc va tuong tac
A B % A B AB AC BC

A()BO A()Co BOCO

0 93,8 99,9
’ ’ A B, 193,7 195,6 200,4

0
401,2 409,0 AoB; A,C; BoC,
1 1018 1057 2075 2056 208.6
AlBO AlCO B].CO
1 1
. 0 1066 1087, 5 9153 2217 2169
452,3 4445 AB, AC, B,C,
11151 121,9 937.0 230.6 227.6
Téng C Co Cy
4173 4362
Téng cong G 8535 8535 8535 8535 8535 8535

Téng binh phuong yéu t6 A (dam):
C 2
2A (401,2) +(452,3)"

e T R0

— 22.764,445 = 81,600

Téng binh phuong yéu t6 B (1an):
b
ZBZ 2 2
! (409,0)" +(444,5)

S T w0

— 22.764,445 = 39,400
Téng binh phuong yéu t6 C (kali):
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¢
SS. =——-CF
rab

417.3) +(436,2)
_(417.3) +(436,2) _22.764,445 = 11,100

(4(2)(2)

Téng binh phuong SSa.p.as:

b

2 AB’
SSA+B+AB = e —-CF

(193,7)" +(207,5)" +(215,3)" +(237,0)°

8
— 22.764, 445 = 122,933
Téng binh phuong tuong tdc AxB (SSap):
SSaxe = SSasp.a — SSa — SSp
= 122,933 — 81,600 — 39,400 = 1,933

Téng binh phuong SSa.c.ac:
b
> AC?

SS,iciac = = b —-CF

(195.6)" +(205,6)" +(221,7)" +(230,6)’
8
— 22.764, 445 = 92,801
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Téng binh phuong tuong tdc AxC (SSaxc):
SSaxc = SSascac — SSa — SSc
= 92,801 - 81,600 — 11,100 = 0,101
T6ng binh phtIdng SSg.csBC:
b
> BC’

SSB+C+BC =L ra —CF

(200,4)” +(208,6)" +(216,9)" +(227.6)’
8
— 22.764, 445 = 50,741

Téng binh phuong tuong tdc BxC (SSgyc):
SSpxc = SSp.cssc — SSp — SSc
= 50,741 — 39,400 — 11,100 = 0,241
Téng binh phuong tuong tdc ABC (SSypc):

SSABC = Sst - SSA - SSB - SSC - SSAB - SSAC —
SSpe = 135,817 — 81,600 — 39,400 — 11,100 — 1,993 — 0,101
- 0,241 = 1,442

3. Tinh phuong sai cdc ngudn bién dong A, B, AxB,
AxBxC va phuong sai sai s6 dugc theo cdch tinh da biét.
Két qua tinh toan dugc ghi & bang 7.37.

4. Panh gid su sai khdc giita cdc muc cia cdc yéu to
va gilia cac mic tuong tac

Tinh gia tri Fox clda cac yéu to6 va cac loai tuong tac
bang cidch so sanh phuong sai ctia chiing véi phuong sai sai
s6. K&t qua tinh toan dugc ghi ¢ Bang 7.37.
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Bang 7.37: Két qua phan tich phuong sai
Nguon DF SS MS Fix Prob.

Khoi 7 26,892 3,842 8,44 -
Ngh. thic 7 135,817 19,402 42,64 0,0000
A 1 81,600 81,600 179,33 0,0000
B 1 39,400 39,400 86,59 0,0000
C 1 11,100 11,100 24,39 0,0001
AxB 1 1,933 1,33 4,25 0,0549
AxC 1 0,101 0,101 0,22 0,6450
BxC 1 0,241 0,241 0,53 0,4765
AxBxC 1 1,442 1,442 3,17 0,0929
Sai s6 17 7,735 0,455 1,00
Téng so6 31 170,444

Nhu vay:

- C6 su khac nhau rat dang tin cay giita cac mic dam,
gilta cac miuc lan va giita cac mdc kali (P < 0,01)

- Khong c¢6 su khac nhau gitia cac loai tuong tac (P > 0,05).
5. So sanh tirng yéu t6 va tuong tac
- Sai khéc gitta hai nghiém thic bat ky:

f [(2)(0,455
Sd = M5, _ ( )(4 ) = 0,48
r

LSDg 05 = t0,0s5d = (2,110)(0,48) = 1,0
LSDg 1= to0:15d = (2,898)(0,48) = 1,4

- Sai khdc gitta hai mtc ctia yéu t6 A, B, C va tuong

tac: Sd’ = /ZMSC =,/(2)(0’455) = 0,24
abr 16

(abr = acr = ber)
LSDg 05 = to,059d = (2,110)(0,24) = 0,5
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LSDg 1= to015d = (2,898)(0,24) = 0,7

6. Viéc tinh LDS, gitta cac nghiém thiic va phan hang
dugc thuc hién theo cach da biét.

7. So sanh hiéu qua tinh theo kiéu 8 khoi va tinh
theo 4 1an lip lai.

Néu xt 1y theo 4 1an lip lai (xem Hinh 7.10), tdc 1a
1an 14p lai I gom khoi 1 va 2, 1an lap lai II gom khéi 3 va
4, 1an lap lai III gom khéi 5 va 6 va lan ldp lai IV gom
khoi 7 va 8 ta dugc:

Téng binh phuong lan 14p lai:

YR
i=l

abc

SS, =

r

—CF

(214,1)" +(223,6)" +(211,2)" +(204,6)’
8
— 22.764,445 = 23,351

Téng binh phuong sai sai s6

SS. = SSp — SS; — SS,
= 170,444 — 135,817 — 23,351 = 11,277
véi (abe — 1)(r — 1) = 21 d6 tu do.
Phuong sai sai s6 sé la:
MS, = SS, /DF, = 11,277 : 21 = 0,537
Nhu vay, tinh theo khoi phuong sai sai s6 sé gidm:

0,537-0,455

x100 =15,3%
0,537

(%)=
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7.8. THIi NGHIEM BA YEU TO KIEU PHOI HGP LO
PHU - LO SOC (Strip-Split- Plot Design)

7.8.1. M6 ta phuong phap bé tri

Kiéu phéi hop 16 phu - 16 soc la kiéu mé rong cia
kiéu 16 soc, trong d6 & cédc 16 giao nhau gifta hai yé&u t6 kiéu
16 soc dugc bo tri cac 16 chinh cta yéu t6 thd ba. Kiéu phéi
hop 16 phu - 16 soc c6 hai diém dic biét sau:

- C6 bon loai 16: 16 soc ngang, 16 soc doc, 16 giao nhau
va 16 phu.

- C6 bon cach so sanh va danh gid cdc ngudon bién
dong (cho ba yéu t6 nghién ciu va tuong tac gitta ching).

Sau day 1a so d6 bo tri kiéu phoi hop 16 phu - 16 soc
trong thi nghiém ba yéu t5: 6 giéng , 3 liéu bén dam va 2
liéu bén lan véi 3 1an lap lai.

I II III
N; N; N, N; Ny N; N; N; N,
v, Py P Py v, Po _P1_ Py v, Py Py Py
P, P, P P, P, P P, P, P
o] wfehn it
o] e s
ofB] ol
W] R
ol ol

Hinh 7.11: So d6 phoi hop 16 phu - 16 soc 3 x 6x 2
v6i 6 giong (V; dén Vg - 16 ngang), 3 mic dam (N; dén
N; - 16 doc) va 2 mic 1an (16 phu), 3 14n lip lai
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Bang phéan tich phuong sai c6 dang

Nguon DF SS MS Fry
Lan lip lai r—1

Yéu t6 doc (A) a -1

Sai s6 (a) (r—1a-1)

Yéu t6 ngang (B) b-1

Sai s6 (b) (r—10b-1)
Tuong tdc AxB (@a—1)(b-1)

Sai s6 (¢) r-D)a-1®-1
Y&u t6 16 phu (C) c—1

Tuong tac AxC (a—1)c-1)
Tuong tac BxC b—-1)c-1)
Tuong tdc AxBxC (a— 1)b—-1)c-1)
Sai s6 ab(r — 1)c—-1)
Téng s6 rabe — 1

7.6.2. Phuong phap phan tich phuong sai

7.6.2.1. M6 hinh toan hoc
Trong thi nghiém 3 yé&u t6 kiéu phéi hop 16 phu - 16

soc, gia tri cia 6 nghiém thic midc i cia yéu t6 A, mic j
clia y&u t6 B va mic [/ cia y&u t6 C ¢ 1an lap lai £ Xiu)

dugc tinh theo mo hinh:

Xijlk =m+a; + bj +C+rg + abij + acj
+ ari + ijl + brjk + abcijl + €j51k

trong d6: m la gia tri trung binh toan thi nghiém, a;, b; ¢;
l1a gia tri do muc i cia yéu t& A, mic j cua yéu t6 B va mic
1 clia yéu t6 C tao ra; ry 1a gid tri tao nén bdi anh huéng
clia 1an lip lai k; aby;, acy, bey 1a gia tri do tuong téc gitia
hai y&u t6 A;xB;, A;xC,, Bjx Cj; abci; 1a gia tri do tuong téc
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gitta ba y&u t6 AixB;jxCy; ary, bry 1a gid tri tuong tdc gitta A,
B; vé6i lan lap lai & tao ra, ey 1a sai s6 tai 6 ijlk.

7.6.2.2. Phan tich phuong sai

D& minh hoa cach phan tich phuong sai, xét vi du &
bang 7.38 va céac bang téng hop sau day.

Bang 7.38: Ning suit lia trong thi nghiém kiéu phoi
hgp 16 phu - 16 soc 6 giéng, 3 liéu bén dam va 2 liéu bén
lan v6i 3 1an lap lai.

Psgz;lg Gidng Néng sudt (tAn/ha) Téng NT
N I II 111 (T)

trong

P1 (SE} hat) N1 (0 kg N/ha)
Vi 2,37 3,96 4,38 10,71
Vs 4,01 5,80 5,00 14,81
V3 2,62 4,51 5,62 12,75
V, 2,73 5,63 3,82 12,18
V5 4,45 3,28 4,58 12,31
Vs 2,57 3,72 3,33 9,62

N, (60 kg N/ha)
Vi 4,08 6,43 4,89 15,40
Vs 5,63 7,33 7,18 20,14
V; 4,68 6,67 7,02 18,37
Vy 4,84 7,01 4,82 16,67
Vs 5,55 5,34 6,01 16,90
Vs 3,90 2,82 4,43 11,15
N; (120 kg N/ha)

Vi 7,25 6,81 8,58 22,64
Vs 7,05 8,28 6,30 21,63
V; 7,67 7,33 8,61 23,61
V, 6,88 7,74 6,67 21,29
Vs 6,88 5,08 6,08 18,04
Vs 1,56 2,71 3,21 7,48
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P2 (cé’y) N1 (0 kg N/ha)

v, 2,29 3,53 2,54 8,36
Vs 4,04 4,89 4,58 13,51
\A 4,53 4,87 3,63 13,03
V, 5,27 6,20 4,04 15,51
Vs 4,66 2,80 3,74 11,20
Ve 4,54 5,46 3,54 13,54
N, (60 kg N/ha)
v, 3,09 7,50 4,36 14,95
V, 3,73 7,43 5,38 16,54
Vs 4,95 7,61 6,14 18,70
V, 4,88 6,93 4,83 16,64
Vs 4,65 5,01 4,67 14,33
Ve 4,63 4,46 4,77 13,86
N (120 kg N/ha)
v, 6,66 6,35 7,76 20,77
Vs 6,44 7,65 5,74 19,83
Vs 8,63 7,10 7,42 23,15
V, 6,55 9,84 7,25 23,64
Vs 7,00 4,49 6,56 18,05
Vi 5,37 7,22 6,37 18,96

Bang 7.39: Téng ning suit cdc liéu dam & cac 1an lip lai

(RA)
Pam Téng niang suit (RA,tan/ha) Téng N
) 1 1I 11T (A)
N, 44,08 54,65 48,80 147,53
N, 54,61 74,54 64,50 193,65
N3 77,94 80,60 80,55 239,09
R 176,63 209,79 193,85
¥ (G) 580,27
m 5,37
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Bang 7.40: Tong ning suat cdc giong ¢ cac lan lip lai (RB)

Gidng Téng ning suat (RB, tdn/ha) Téng giong
1 11 111 (B)
V, 25,74 34,58 32,51 92,83
V, 30,90 41,38 34,18 106,46
V3 33,08 38,09 38,44 109,61
V, 31,15 43,35 31,43 105,93
Vs 33,19 26,00 31,64 90,83
Vs 22,57 26,39 25,65 74,61

Bang 7.41: Téng ning sudt cic giong x cdc liéu dam (AB)

Téng niang suat (AB, tdn/ha)

Giéng N, N, N,
\'%A 19,07 30,35 43,41
Vo 28,32 36,68 41,46
V3 25,78 37,07 46,76
V4 27,69 33,31 44,93
Vs 23,51 31,23 36,09
Vs 23,16 25,01 26,44

Bang 7.42: Téng nang suit giong x dam & & cac lan lap lai

(RAB)
Gidng Ning suat (tdn/ha)
1 11 11T
N; (0 kg N/ha)
Vi 4,66 7,49 6,92
Vs 8,05 10,69 9,58
Vs 7,15 9,38 9,25
V. 8,00 11,83 7,86
Vs 9,11 6,08 8,32
Ve 7,11 9,18 6,87
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N, (60 kg N/ha)

\'A 7,17 13,93 9,25
Vs, 9,36 14,76 12,56
Vs 9,63 14,28 13,16
v, 9,72 13,94 9,65
\'A 10,20 10,35 10,68
Vs 8,53 7,28 9,20
N (120 kg N/ha)
\'A 13,91 13,16 16,34
Vs 13,49 15,93 12,04
Vs, 16,30 14,43 16,03
V, 13,43 17,58 13,92
\'A 13,88 9,57 12,64
Vs 6,93 9,93 9,58

Bang 7.43: Téng niang suiat dam x phuong phap trong
Phuong phép trong (AC)

Mic dam

Sa (Py) Cay (Py)
N, 72,38 75,15
N, 98,63 95,02
N, 114,69 124,40
xC 285,70 294,57

Bang 7.44: Tong ning suit giong x phuong phép trong
Phuong phép trong (AC)

Mue dam Sa (Py) Cay (P,)
Vi 48,75 44,08
Va 56,58 49,88
Vs 54,73 54,88
A\ 50,14 55,79
Vs 47,25 43,58
Ve 28,25 46,36
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Giai:

1. Tinh t6ng binh phuong cdc nguon bién dong

CF(ZJ (8027
ke OO

Téng binh phuong téng s6:

=3.117,715

abc
SSio = x;—CF
i=1
= (2,37 + (3.9 + .. + (6,37
- 3.117.715 = 307,169
Téng binh phuong 1an 1i4p lai:
YR

SS, = = _CF
abc

(176,63)" +(209,79)" +(193,85)°
36
~ 3.117,715 = 15,280

Téng binh phuong nghiém thiec:

ab
2T
SS, =L _CF
r

(10,71)" +(14,81)" +...+(18,96)°
T

- 3.117,715 = 224,588
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292

Téng binh phuong yéu t6 A (dam):

YA
SS, =+L—-CF
rbc

(147,53)" +(193,65)" +(239,09)°
36
— 3.117,715 = 116,436

Téng binh phuong sai s6 (a):

ra

> (RAY
SSc(a) == —CF-SS, -SS,
bc

(44,08)" +(54,65) +...+(80,55)"
12
— 38.117,715 — 15,280 — 116,436 = 6,330

Téng binh phuong yéu t6 B (giong):

rb
2B
SS, =——CF
rac
(92,83)" +(106,46)" +...+(74,61)°

18
_ 3.117,715 = 49,140
Téng binh phuong sai s6 (b):

S(RB)’

$S,; =————CF-SS,-SS,
ac



(25,74)" +(34,58)" +...+(25,65)"
6

- 3.117,715 — 15,280 — 49,140 = 26,731

Téng binh phuong tuong tdc AxB:

> (AB)’
SS,,, =“—" —CF-SS, —SS,
rc

(19,07)" +(30,35)" +...+(26,44)"
6
— 3.117,715 — 116,436 — 49,140 = 24,602

Téng binh phuong sai s6 (¢):
rab

SS, . =il _(CF-SS —SS, -SS
C

_SSB - Sse(b) - SSAXB

e(a)

(4,66)" +(7,49) +...+(9,58)
2
~ 3.117,715 — 15,280 — 116,436 — 6,330
— 49,140 — 26,731 — 24,602 = 19,086

Téng binh phuong yé&u t6 C (phuong phép trong):

rab

c
< _; | op _(258.70)" +(294,57)°
¢ rab - 54

- 3.117,715 = 0,728
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Téng binh phuong tuong tac AxC:

> (AC)’
SS,,. =“—" —CF-SS, —SS,

AxC T l"b
(72,38)° +(75,15)" +...+(124,40)
18
— 3.117,715 — 116,436 — 0,728 = 2,466
Téng binh phuong tuong tac BxC:

>.(BC)’
SS,, . =&~ —" —CF-SS, —SS,

BxC
ra
(48,75)" +(44,08)" +...+(46,36)’
9
— 3.117,715 — 49,140 — 0,728 = 23,721

Téng binh phuong tuong tdc AxBxC:
SSaxpxc = SS; — SSp — SSp — SS¢
- SSAXB - SSAXC - SSBXC
= 224 588 — 116,436 — 49,140 — 0,728
— 24,602 — 2,466 — 23,721 = 7,495
Téng binh phuong sai s6 (d):

SSe) = SSto — SS; — SS, — SSew) — SSew) —
SSe. = 307,169 — 224,588 — 15,280 - 6,330 - 26,731 —
19,086 = 15,155

3. Tinh phuong sai cdc ngudn bién dong A, B, AxB,
AxBxC va phuong sai sai sd theo cdch tinh da biét. Két
qua tinh toan dugc ghi ¢ Bang 7.45.
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Bang 7.45: Két qua phan tich phuong sai

Ngudn DF SS MS Fin Prob.
Lan lap lai 2 15,280 17,640

Pam (A) 2 116,436 58,218 36,79 0,0027
Sai s6 (a) 4 6,330 1,582

Giong (B) 5 49,140 9,828 3,68 10,0378
Sai s6 (b) 10 26,731 2,673

Tuong tac AxB 10 24,602 2,460 2,68 0,0347
Sai s6 (c) 20 19,086 0,954

PP gieo (C) 1 0,728 0,728 1,73 0,1993
Tuong tac AxC 2 2,466 1,233 2,93 0,0662
Tuong tac BxC 5 23,721 4,744 11,27 0,0000
Tuong tdc AxBxC 10 7,495 0,750 1,78 0,1003
Sai s6 (d) 36 15,155 0,421

Téng so 107 307,169

4. Tinh glé tI’l FTN

_ MS, _ MS,
TN(A) — > TTN(B) —

MSe(a) Mse(b)

— MSAXB F — MSC

FTN(AXB) - MS “ TN(C) — MS 0

Cac Fry cua tuong tac AxC, BxC va AxBxC dugc tinh
bang cidch chia MS clia ching cho MS,y). Két qua tinh toan
duoc ghi ¢ bang 7.44.

Nhu vay:

- C6 su khac nhau rat dang tin cay giita cdc mic bén
dam (P < 0,001), c6 su khac nhau giita cac gidng, tuong tac
giita gidng va mic bon dam (P < 0,05)

- Cac giong khdc nhau phuong phép gieo trong (sa va
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cdy) khac nhau, vi vy su khéc nhau giita cdc mic tuong
téc gitta giong va phuong phép gieo trong (AC) rat dang
tin cay (P < 0,001).

5. So sanh cdc mic cta tiing yéu t6 va tuong tac

- Sai kh4c gitta hai mtc cia yéu to A:

s, [@)0ss)
SN e V@ER "

LSDy s (cho A) = t005Sdx = (2,776)(0,297)
- 0,82

LSDy; (cho A) = t00:Sdx = (4,604)(0,297)
- 1,37

- Sai kh4c gitta hai mtc cia yéu to B:

2MS, 2)(2,673
Sdy = — = @N2673) _ 545
rac (3)(3)(2)
LSDg 05 = to055dg = (2,228)(0,545) = 1,21
- Sai khéc gitta hai midc tuong tac AxB:

_IPMS, /(2)(0,954) _
Sy =y~ = ) = 0,564

LSD(),05 (ChO AXB) = t0,05SdA><B
= (2,086)(0,564) = 1,18

- Sai khac gitta hai mic tuong tac BxC:

_ /ZMSe(d) _ |(2)(0.421)
Sdp, = w T\ 00 =0,306
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LSDy 05 = to,0559dsxc = (2,028)(0,306) = 0,62
LSDy 01 = to,015dsxc = (2,719)(0,306) = 0,83
- Cach tinh LSD, gitta cac nghiém thdc va phéan
hang dugc thuc hién nhu da biét.
Bang 7.46 : Phan hang nang suit theo A (mtc dam), B
(gidng) va nghiém thic ABC

Pam (A)
TB (B)
(B\(C) A, Ay A;
Cl Cz Cl Cz Cl CZ

Bl  357™° 279 51381 498801 7558 g ggie 5 16AB
B2 4,948 4500™ 6712 5516 72124 g612f 5914
B3  4,25%" 434kmg 19bch g ogbee 7872 7723 g 09°
B4 4,065 517%k 5565 5555 710%¢ 788 5894
B5  4,10%" 3,734 563%d 4 788hm g 014t 6,020 50548
B6  321°mn 4510m g 7okle 4 gohim 9 490 g 39be 4 15B

TB A 4,10¢ 5,388 6,644

TB C 5,29 5,45

Ghi cha: Phdn hang giita cdc miic A, gitia cdc miic B (chit hoa) va
gida cdc nghigm thic (chit thuong) theo LSDy o5
Bang 7.47 : Két qua phan hang nang suidt AB va BC
theo LSD

B A C
A1 Az A3 Cl C2

B, 3,18 5,064 724 | 5428 4,90°
B, 4,72°% 6,114 6,91 | 6,29% 5,544B
B, 4,298 6,18"4 7,79 6,08 6,10%
B, 4,62° 5,559  7,49° 5,57A8 620"
Bs 3,921 5,20 6,01 5,25° 4,84
Bs 3,86 1 4,175 4.41°% 3,14° 5,15°

Ghi cha: Phén hang AB theo LSD 5 va BC theo LSD;
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MS

CV(a)= me(“) x100 = %’582 x100 = 23,5%
CV(b)= Mje(“ X100 = 523 67723 x100 = 30,4%
CV(c)= Mnj“” X100 = 5(,)’397524 x100 = 18,2%
CV(d)= Mje(d’ x100 = 5(’)’3‘;221 x100=12,1%
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Chuong 8

XU LY sO LIEU NGHI NGO, CHUYEN
POI SO LIEU VA LAM VIEC VOI EXCEL

8.1. XU LY SO LIEU NGHI NGO

Trong qué trinh thuc hién thi nghiém c6 thé c6 mot
s6 so liéu thu thap khong hoan toan do yéu t6 thi nghiém
chi ph6i ma bi sai 1éch bédi su can thiép cia cac yéu té bén
ngoai, lam cho k&t qud phan tich phuong sai sai léch,
trong nhiéu truong hop két luan rat ra tir thi nghiém khéc
hén véi thuc té.

Yéu t6 anh huéng cé thé 1a do dat dai (t6t, xau cuc
bo), do dong vat, con ngudi (lam thiét hai, mat mat) va do
nhiing sai s6t trong thu hoach thi nghiém giy nén. Khi
biét chic chan s6 liéu cia 6 thi nghiém bi dnh huéng (goi
chung 12 s6 liéu nghi ngo) thi phai loai bd s6 liéu 6 d6 ra
khéi bang s6 liéu va thuc hién mot trong hai cdch sau day:

1. Phan tich phuong sai cho trudng hgp thi€u & (o
trong).

2. Tinh toan va thay s6 liéu udc tinh vao 6 bi mat, sau
d6 phan tich phuong sai cho truong hgp c6 6 uéc tinh so liéu.

Véi cac kiéu thi nghiém khéc nhau viéc tinh todn va
phén tich phuong sai khac nhau.

Sau day la cach xit Iy cho hai kiéu thi nghiém thuong gap.
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8.1.1. Ki€u khéi day dd ngau nhién (RCBD)

Gid st trong bang 6.5, chuong 6 sé liéu 30,4 cua
nghiém thic 18 1an l4p lai IT 1a s6 liéu nghi ngo.

Bang 8.1: Ning suit céic gidng bong bé me va con lai Fy

TT Nghiém Ning suit (ta/ha, x;) Tdng Trung
thic I I 111 NT (T) binh
1 1.C92-52 30,3 19,3 22,2 71,8 23,9
2 2.Cl118A 12,8 15,9 12,5 41,2 13,7
3 3.S02-13 25,7 28,0 27,1 80,8 26,9
4 4.TMI 24.5 22,1 18,5 65,1 21,7
5 5.NH04-2 16,7 17,0 15,2 48,9 16,3
6 6.1354 25,1 19,7 15,8 60,5 20,2
7 1x2 25,1 26,6 27,0 78,7 26,2
8 1x3 27,5 32,1 32,5 92,1 30,7
9 1x4 247 30,1 29,5 84,3 28,1
10 1x5 23,6 31,5 33,7 88,8 29,6
11 1x6 24,1 30,7 26,7 81,5 27,2
12 2x3 26,1 28,4 240 78,4 26,1
13 2x4 20,5 25,9 27,6 74,0 24,7
14 2x5 23,3 22,5 18,7 64,5 21,5
15 2x6 25,7 30,5 26,8 83,0 27,7
16 3x4 353 30,3 28,8 94,5 31,5
17 3x5 22,5 36,8 21,9 81,2 27,1
18 3x6 26,3 (-) 25,5 (51,8) (25,9)
19 4x%x5 25,7 29,6 18,5 73,8 24,6
20 4x6 24,5 27,4 27,8 79,6 26,5
21 5x6 20,3 32,8 20,2 73,3 24,4
Tdng 510,3 (537,2) 500,5 1.548,0
Trung binh chung, m 24,97
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8.1.1.1. Céach 1: Phan tich phuong sai thi€u s6 liéu nghiém
thic 18 1an lap lai II.

1. Tinh téng cta cdc nghiém thdc, cdc lan lip lai,
tong toan thi nghiém va trung binh clia cdc nghiém thic
khi bé trong sé lieu nghiém thdc 18 1an 1ldp lai II. Két qua
tinh duge ghi trong bang 8.1.

2. Tinh CF, téng binh phuong tong s6, tong binh
phuong cdc ngudn, phuong sai nghiém thdc va 1ap bang
phan tich phuong sai.

n 2
CF=(ZXU} /n
1
= (1.548,0)°: 62 = 38.650,065
SS; =Y x; —CF = 1.798,435
1

+ +
21 20 21

Ssr{(sl(m)2 (537,2) (500,5)2}

- 38.650,065 = 108,001

t

>
SS, ==—~CF
r

1 (71,8) +..+(81,2)° +(51,8)2
- 3 2
+(65,1)2+...+(6O,5)2
3

= 1.143,855
SS. = SSt — SS; — SS, = 546,579

] - 38.650,065
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Bang 8.2: K&t qua phan tich phuong sai

Ngudn DF SS MS | Prob.
Lén lap lai 2 108,001 54,000 3,85
Nghiém thic 20 1.143,855 57,193 4,08 0,0001
Sai s6 39 546,579 14,015
Téng so6 61 1.798,435

P < 0,01 khang dinh ring giita cdc nghiém thic c6 su

khéc nhau rat ro rang.

3. Tinh sai s6 thi nghiém va so sanh cic nghiém thic

. MS 14,01
Sai s trung binh: s_ :\/ e :\/ 015
r 3
= 2,16
2,16

Sai s6 tuong doi: s_ (%):SiXIOO:
m

= 8,7%

%100
7

b

Hé s5 bién dong sai s6: CV (%) :—“14’015><100

= 15,0%
Sai kh4c gitta hai nghiém thic da sé liéu:

Sd:\/ZMSC :\/2“‘;’015 - 3,06

r

Sai khac gitta hai nghiém thdc 15 v6i cac nghiém

thae khac:
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Voo t+r
Sd’'= |ms, 12— = (14.015)(5) = 3,42
Tasy" 6

So sanh gitta cac nghiém thdc binh thuong:
LSD(),05 = t0’05Sd = 2,023 X 3,06 = 6,2
LSDg 01 = to,01Sd = 2,808 x 3,06 = 8,3

So sanh gitta cdac nghiém thdc binh thuong véi
nghiém thic mat so liéu:

LSD0705 = t0’05 Sd,= 2,023 X 3,42 = 6,9
LSD(),Ol = t0,0l Sd’= 2,808 x 3,42 = 9,2

8.1.1.2. Cach 2: Tinh ning suit udc tinh 6 bi mat va phan
tich phuong sai.

Truong hop mdt mét sé lieu

1. Tinh ning sudt cho 6 bi mAit va thay vao 6 trong,
tinh téng ctia cdc nghiém thic, cdc 1an lap lai, téng toan
thi nghiém va trung binh cta cdc nghiém thic ké cid so
liéu méi cha nghiém thic 18 1an 14p lai II.

Uéc tinh gia tri 6 bi mat theo cong thic:

_rB'+T'-G’
(r-1)(z-1)

Trong d6: X 1a sd liéu udc tinh cia & bi mat
t 1a s6 nghiém thc
r1a s6 1an lip lai
B’la téng 1an lap lai ¢6 6 bi mat
T’1a téng nghiém thic c6 6 bi mat
G’la téng toan thi nghiém.
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Thay cac gia tri vao cong thic ta c6 :

va bang s6 liéu méi sé la:

_(3)(537.2)+(21)(51,8) - (1.548,0)

(3-1)(21-1)

2

Bang 8.3: Nang suit cic giong bong bo me va con lai

T Nghiém  Naing sudt (ta/ha, x;)  Téng  Trung
thue I II IIr NT(T) binh
1 1.C92-52 30,3 19,3 22,2 71,8 23,9
2 2.C118A 12,8 15,9 12,5 41,2 13,7
3 3.S502-13 25,7 28,0 27,1 80,8 26,9
4 4. TM1 24.5 22,1 18,5 65,1 21,7
5 5.NH04-2 16,7 17,0 15,2 48,9 16,3
6 6.1354 25,1 19,7 15,8 60,5 20,2
7 1x2 25,1 26,6 27,0 78,7 26,2
8 1x3 27,5 32,1 32,5 92,1 30,7
9 1x4 24,7 30,1 29,5 84,3 28,1
10 1x5 23,6 31,5 33,7 88,8 29,6
11 1x6 24,1 30,7 26,7 81,5 27,2
12 2x3 26,1 28,4 24,0 78,4 26,1
13 2 x4 20,5 25,9 27,6 74,0 24,7
14 2x5 23,3 22,5 18,7 64,5 21,5
15 2x6 25,7 30,5 26,8 83,0 27,7
16 3 x4 35,3 30,3 28,8 94,5 31,5
17 3x5 22,5 36,8 21,9 81,2 27,1
18 3x6 26,3 (28,8) 255 (80,6) (27,1)
19 4x5 25,7 29,6 18,5 73,8 24,6
20 4x6 24,5 27,4 27,8 79,6 26,5
21 5x6 20,3 32,8 20,2 73,3 24,4
Téng 510,3 (566,0) 500,5 1.548,0
Trung binh chung, m 2497
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2. Tinh CF, téng binh phuong téng s, téng binh
phuong cdc ngudn, phuong sai nghiém thic va lap bang
phéan tich phuong sai.

Gia tri CF trong trudng hop nay bing téng cia CF
tinh theo cach binh thudng (toan bang) cong CF bd sung
cho 6 c6 s6 liéu ude tinh (CF):

n 2
Gi4 tri CF toan bang = CF=(ZXU} /n= 39.465,051
1

[B-(e-)x] [537.2-(20)(28.8)]
CF'= t(t-1) (21)(20)
Téng CF = 39.468,636

Gia tri CF nay s dung dé tinh téng binh phuong
tong s6 va téng binh phuong nghiém thiic, khong si dung
trong tinh cho t6ng binh phuong lan lip lai.

= 3,584

Bang 8.4: K&t qua phan tich phuong sai

Ngudn DF SS MS | Prob.
Lan lap lai 2 118,870 59,435 4,28
Ng. thte 20 1.149,118 57,456 4,14 0,0001
Sai s6 39 541,317 13,880
Téng s6 61 1.809,304

3. Tinh sai s6 thi nghiém va so sanh c4c nghiém thic

Sai s6 thi nghiém, hé sd bién dong dugc tinh theo
cach binh thuong.

Sai khéc giita hai nghiém thic duge tinh theo cong thiic:

, 2 t
5d :\/Mse {74_ r(r—l)(t—l)}
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2 21
=\/13,880{§+W} = 3,42

LSD0705 = t0,05 Sd,= 2,023 X 3,42 = 6,9
LSDg01 = t,01Sd" = 2,808 x 3,42 = 9,2

Truong hop mdt hon mot sé lieu

Cing bang 6.5, chuong 6 nhung mat ba s6 liéu:
nghiém thic 3 ¢ 1an lap III, nghiém thic 15 & lan lip II
va nghiém thdc 18 ¢ 1an lap II. S6 liéu con lai nhu sau:

Bang 8.5: Nang suit cic giong bong bé me va con lai

Nghiém Néing suit (ta/ha, x;)  Tong  Trung
thic I I 111 NT (T) binh
. C92-52 30,3 193 222 718 239
_C118A 12,8 159 125 412 137
.S02-13 25,7 280 (-) 537 269
_TM1 245 221 185 651 21,7
_NHO04-2 16,7 17,0 152 489 163
1354 251 197 158 60,6 202
1x2 251 266 270 787 262

TT

< O Ot W N
U W N

14 2x5 233 225 18,7 645 215
15 2x6 257 (-) 268 525 26,3
16 3x4 353 30,3 288 945 315
17 3x5 225 368 219 812 271
18 3x6 263 (-) 255 51,8 259
19 4x5 257 296 185 73,8 246
20 4x6 245 274 278 796 265
21 5x6 203 328 202 733 244
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Cac budc tinh toan nhu sau:
1. Thanh lap bang 8.6 d& udc tinh cac 6 bi mat
Bang 8.6: U6c tinh cdc 6 bi mat

Nghiém thiic Ni#ng sudt (ta/ha) XINT TB cua cdc NT

(NT) I 11 111 (T) 3 15 18

3 25,7 28,0 - 53,7 26,9

15 25,7 - 26,8 52,5 26,3

18 26,3 - 25,5 51,8 25,9
Trung binh
NT khong mét 24,0 26,6 234 25,3 23,7 23,7
Hiéu qua NT 16 26 22

Ning suat ude tinh 6 mat

3 25,0

15 29,2

18 28,8

0 bang 8.6, cac s6 24,0; 26,6 va 23,4 1a trung binh céc
nghiém thic khong mat 6 tinh theo ting 1an ldp lai, con
cac s0 25,3 1a trung binh cdc nghiém thic khong mat 6 cua
cac lan lap lai ma nghiém thdc 3 khong mat 6, 23,7 la
trung binh cdc nghiém thidc khong mat 6 cda cac lan lip
lai ma nghiém thic 15 khong mat 6 va 23,7 1a trung binh
cdc nghiém thic khong mat 6 cla cic lan lip lai ma
nghiém thiic 18 khong mat 6. Cu thé:

25,3 = (24,0 + 26,6)/2 (cho nghiém thic 3)
23,7 = (24,0 + 23,4)/2 (cho nghiém thic 15 va 18)

Hiéu qua nghiém thic 3 =269 - 253 =16

Hiéu qua nghiém thic 15 = 26,3 — 23,7 = 2,6

Hiéu qua nghiém thic 18 = 25,9 — 23,7 = 2,2

Va: Uéec tinh nang sudt 6 mat cia nghiém thic 3 1a 23,4
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+ 1,6 = 25,0, cia nghiém thdc 15 1a 26,6 + 2,6 = 29,2 va
cua nghiém thic 18 1a 26,6 + 2,2 = 28,8.

2. Thay céc gia tri udc tinh vao bang sé liéu va phan
tich phuong sai theo cdach thong thuong. Trong bang phan
tich do tu do clia sai s6 (df.) bang (r — 1) (¢t — 1) — s6 6 mat.
O vi du nay df, = 2 x 20 — 3 = 37. K&t qua phan tich
phuong sai nhu sau:

Bang 8.7: Két qua phan tich phuong sai

Ngudn DF SS MS | Prob.
Lan lap lai 2 118,612 59,306 4,08
Ng. thic 20 1.139,244 56,962 3,92 0,0002
Sai s6 37 537,188 14,519
Téng s6 59 1.795,044

3. Sai s6 thi nghiém va so sdnh cdc nghiém thic

- Sai s6 chung clia thi nghiém:

~ 14,519
(18x3+3x2)/21

- 2.95
(18 giong c6 3 1an lap lai va 3 giong c6 2 1an lap lai)

- Sai khéc gitta hai nghiém thic da 1an lip lai:

2)(14,519
oy [PMS. _ ()(3 ) 311
r
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LSD0705 = t0’05 Sd,= 2,026 X 3,11 = 6,3
LSD(),Ol = t0,0lSd,: 2,715 X 3,11 = 8,4

- Sai khéc gitta hai nghiém thdc da 1an lip lai va
nghiém thic mat so liéu:

Sd”= ms, A
””1

:\/(14,519)(?2) = 3,48

(r11a s6 1an 13p lai ciia nghiém thic mat s6 lidu)
LSD()’05 = t0’05 Sd,: 2,026 X 3,48 = 7,0
LSD(),Ol = t0,0l Sd,: 2,715 X 3,48 = 9,4

Sai kh4c gitta hai nghiém thic mat so liéu:

212
Sd”= |ms, it :\/(14,519)ﬂ - 3,81
nr (2)(2)

(6 vi du nay céc nghiém thic déu mat mot 6 nén r; = ry)
LSD0705 = t0’05 Sd,= 2,026 X 3,81 = 7,7
LSDy 1 = to01Sd" = 2,715 x 3,81 = 10,3

8.1.2. Kiéu 6 vudéng La tinh (Latin Square)

Véi ki€u 6 vudng La tinh, c6 thé phan tich phuong sai
khi ¢6 6 trong nhu cdch 1 dd néu véi kidu RCBD. O day,
xin dé cap dén viéc udc tinh gid tri 6 bi mat va phuong
phap phéan tich phuong sai.
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Gia su riang bang 6.7, chuong 6, 6 § hang 2, cot 2 clia
nghiém thic D bi loai bd, cac s6 liéu thi nghiém dugc ghi 6
bang 8.8. D& phan tich phuong sai can thuc hién cic budc
sau:

Bang 8.8: Ning suit 4 giong bong lai (ta/ha)

Hang cot S®R) £(T) TB,
12 3 4
246D 315B 27,3C 252A 1086  103,0A 2538
30,58 - 23,1 287C 823 1227B 30,7
254C 28,0A 249D 31,4B 109,7 1050C 26,3
4 267A 236C 293B 235D 103,01 73,00 243
»(C) 1072 83,1 1046 1088
¥ 403,7

W N =

1. Tinh ning suit cho 6 bi mat va thay vao 6 trong
Niang suat 6 bi mat dugc tinh theo cong thiic:
_t(R'+C'+T)-2G
(t-1)(r-2)

Trong d6: X 1a s6 liéu udc tinh cia & bi mat
t 1a s6 nghiém thuc
r1a s6 1an lap lai
R’1a téng hang c6 6 bi mat
C’ 1a tdng cot c6 6 bi mat
T’1a t6ng nghiém thic c6 6 bi mat
G’la tong toan thi nghiém.

Thay s6 liéu bang 8.8 vao cong thic ta cé:

4)(82 1+7 —(2)(403,7
o (D)(B2.3+83.1+73.0)(2)(4037) _

(3)(2)
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2. Thay s6 liéu u6c tinh vao 6 trong, tinh tong hang,
tdng cot, tong cic nghiém thic va téng toan thi nghiém ké
cd s6 liéu méi ctia nghiém thic D, sau d6 phan tich phuong
sai. Gid tri CF trong trudng hop nay biang téng cta CF
tinh theo cdch binh thudng cong CF bd sung cho & c6 so
liéu uée tinh (CF):

n 2
CF= (Z xijJ /n=11.454,351
1

, [[¢-R-C~(-1)T7])
CF‘{ )(-2)] }

B {[403,7—82,3—83,1—(3)(73,0)]}2
) [3)(2)]

- 10,347
CF téng s6 = 11.454,351 + 10,347
= 11.464,698

Gia tri CF tong s6 dugc st dung dé tinh téng binh
phuong nghiém thic va téng binh phuong téng s6. Két qua
phan tich phuong dugc ghi ¢ bang 8.9 sau:

Bang 8.9: Két qua phan tich phuong sai

Nguon DF SS MS Frn  Prob.
Hang 3 6,287 2,096
Cot 3 2,322 0,774
Nghiém thic 3 79,315 26,438 5,567 0,0474
Sai s6 6 23,749 4,750
Téng s6 15 111,672
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3. Sai khac gitta cac nghiém thdc
- Sai khac gitta hai nghiém thic binh thuong:
2MS,

r

Sd =

- Sai khéac gitta nghiém thic mit 6 v6i nghiém thic

binh thuong:
, 2 1
Sd'= IMS, | —+———
\/ {t (t-l)(z-z)}

Cho vi du nay: Sd’= \/(4, 750){%+%} =1,78

8.2. CHUYEN POI SO LIEU
8.2.1. Nguyén tic chuyén déi

Trong nhiéu truong hop, cac s6 litu quan sat khac xa
nhau dén mic lam cho sai s6 s, va do léch chuéin sai s6

JMS, qué 16n dan dén hé s6 bién dong sai s6 CV,% qua cao,

trong nhiéu truong hgp cao hon 100%. Hién tugng nay
thuong thay & cac bang s liéu 1a cac s6 dém, chi so, hé so, ty
1& biéu thi bang s6 thap phan hay s6 %, khong phai 1a don vi
do luong thong dung. Khi d6 so liéu phai dugc chuyén d6i cho
phut hop. Vé6i ki thuat nay, so liéu goc dugc chuyén vé mot
cip do khac dé tao thanh mot bo s6 liéu méi. Viéc chuyén déi
s6 litu khong 4p dung phé bién, né chi ap dung cho céc
trudng hop dac biét phu thudc vao quan hé gitta hé s6 bién
dong va so trung binh. Thong thudng ngudi ta ap dung ba
cach chuyén ddi s liéu: logarit, cin bac hai va arc sin cac so
liéu. Tuy nhién viéc chuyén déi so liéu don gidn chi 1a thuat
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xt 1y s6 liéu, khong lam thay d6i két qua nghién ctu. Sau khi
két thac viée xit 1y, gia tri trung binh cla cac nghiém thic
theo don vi mé6i phai dugc chuyén vé gia tri theo don vi goc
va céac ky hiéu phan hang s& dugc ghi trén gia tri so liéu goc.

8.2.1.1. Chuyén déi bdng logarit cac sé liéu géc
(Logarit hoa)

Thuc hién viéc logarit héa cho céc s6 lieu ma két qua
quan sat dugc vGi cdc gia tri qua 16n hay qua nho, tic la
cac sb liéu c6 do phan tan rong lam cho do léch chuin qua
16n so v6i s6 trung binh. Trudng hop nay thuong thay do
cac tac dong vao dic trung (chi tiéu) theo doi mot cach bat
thudng. Mat s6 sau hai trén 16, s6 6 tring trén cay (khong
c6, c6 qué it va c6 rat nhiéu) 1a nhitng vi du dién hinh.

Dé chuyén d6i so liéu, don gidn la logarit héa toan bd
s0 lidu ctia mdi 6 va cac nghiém thic. Khi d6 mic do phan
tdn clia cdc s6 liéu gidm xudng rat nhiéu so v6i so liéu goc
va két qua phan tich phuong sai sé hop ly. Piéu d6 cho
thdy hiéu qua cia phép logarit héa. Tinh khong hop 1y cé
thé thay khi xt 1y vé6i so liéu goc 1a do léch chudn bang
hoic cao hon s6 trung binh — néi lai.

Néu cac so liéu goc x; bao gom cédc s6 c6 gid tri nhd
hon 10, khi logarit cdc s6 liéu nay phai logarit cho (x; + 1).
Khi phan tich phuong sai dugc thuc hién vdi cac s6 liéu
chuyén d6i va so sanh, xép hang cho cac gi4 tri trung binh
chuyén déi, tuy nhién cac ky hiéu phan hang phai dugc ghi
trén gia tri s6 liéu gdc (néi lai). Thong thudong, viéc xép
hang nay hau nhu khong thay déi so véi viéc x&p hang véi
s6 liéu goc. Trong truong hgp hiém hoi, § cip so sanh nao
d6 c6 thay déi thi két qua d6 van dugc thita nhan. Cé thé
chuyén tir gia tri trung binh, LSD, vé don vi s6 liéu goc
bang c4ch tinh déi logarit (antilog).
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8.2.1.2. Chuyén doi bang can bac hai so lieu goc (Can bac
hai hoa)

Viéc chuyén ddi s6 liéu vé can bac hai duge thuc hién
cho cédc s6 liéu la céc s6 nguyén nhd, cac so liéu thu thap
ti nhitng hién tugng hiém th4y, vi du, s6 cdy bi hai (do
sau), s0 con trung bi sa bay hoidc s6 ciy cé dai trong 16.
V6i cac s liéu nay, su bién dong c6 khuynh huéng ty 1é
thuan véi s6 trung binh.

Chuyén d6i can bac hai ciing dugc 4p dung cho céc s6
liéu % ma céc s6 liéu nam trong khodng 0 dén 30% hoic 1a
ti 70 dén 100%.

Né&u nhu hau hét cac so liéu goc x; nhé hon 10, dic
biét 1a ¢6 s6 0, viec st dung (x; + 0,5)"? 1a pht hon (x;)*2.
Viéc phan tich phuong sai, phan hang dugc ti€n hanh véi
cac s6 da duoc chuyén ddi, sau d6 chuyén nguge vé don vi
cua so liéu goc.

8.2.1.3. Chuyén déi bang arc sin cac so lieu (Arc sin hoa)

Arc sin héa duge 4p dung cho céc s6 liéu ty 1é, cac so
dém, céac sO biéu thi bang s6 thap phan hoac s8 %. S6 % 6
day 1a su so sanh tir cac s6 dém, vi du, ty 1& sau hai (%), ty
1& cay bi bénh (%). Chuyén d6i arc sin khong thuc hién cho
cac s6 % khong c6 nguon goc tir s6 dém nhu : ty 1& xo bong
(%), ham lugng protein (%), ham lugng hydrat-cacbon (%).

Gia tri arc sin dugc tra trong bang chuyén ddi arc sin
(phu luc 8). Né&u c6 s6 0 thi thay thé bang 1/4n va 100 dugc
thay biang (100 — 1/4n) truéc khi arc sin héa, trong dé n la
mau sd ctia sd ty 1&é dugc tinh ra % (vi du, 8% duogc tinh
tinh 56/70 thi n = 70).

Khong phai tat cd cdc bang s liéu % can phai dugc
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chuyén d6i. Cac quy tiac sau day c6 thé van dung dé lua
chon trong viéc chuyén ddi s6 lieu % dugc tinh tir s6 dém:

1. V6i bang c6 cdc s6 niam trong khodng tir 30 dén
70% khong can chuyén dai.

2. V6i bang c6 s6 liéu tir 0 dén 30% hodc 1a tir 70 dén
100% c6 thé chuyén déi bang cian bac hai.

3. Cac s6 lieu khong thugc hai trudng hop trén thi
nén chuyén déi bang arc sin.

8.2.2. Mot vai vi du

Vi du 1: Trong mot thi nghiém hiéu luc trir c6 cua
bon loai thuée bo tri theo kiéu khoi day dd ngau nhién,
bon 14n lap lai, két qua tinh todn sé c¢b con sdng/m? dugce
ghi 6 bang 8.10 (phan trén). Hay phan tich ké&t qua.

Bang 8.10: S6 c6 con song

Lan lap lai S6 cé trung

Nghiém . binh/m?
thiic Tong = e Timh
n I IV e
té toan
S6 liéu goc, X (s§ c6/m?)
1 (PC) 169 132 280 105 686 172
2 210 172 358 125 865 216
3 160 83 103 65 411 103
4 42 40 84 28 194 48
Céch 1: S6 liéu chuyén déi, X; = 1gX
1(dC) 223 212 245 202 882 221 162*
2 232 224 255 210 921 230 200*
3 220 1,92 201 1,81 7,95 1,99 98"
4 1,62 1,60 192 145 6,60 1,65 45°¢
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Céach 2: S§ liéu chuyén d6i, X, = X2
1(PC) 13,0 115 16,7 10,2 51,4 12,9 166"

2 14,5 13,1 189 11,2 57,7 144 207"
3 12,6 91 10,1 81 39,9 10,0 1008
4 65 6,3 9,2 53 273 6,8 46°

Téng R 46,6 40,0 549 348 1763

@: Phdn hang theo LSDy 5

Giai:

Khodng bién thién vé s6 cb rat 16n (R = 280 — 28 =
252) cho thdy can phai chuyén d6i s6 liéu trude khi phan
tich phuong sai. O day c6 thé chuyén cédc s6 liéu X bing mot
trong hai cach logaritX hay +/X . Bang 8.10 trinh bay céc s
liéu goc, cac s lidu sau khi chuyén d6i theo hai cach va két
qud so sanh giitta cdc nghiém thdc. K&t quia phan tich
phuong sai theo s6 liéu chuyén d6i duge ghi § bang 8.11.

Bang 8.11: K&t qua phan tich phuong sai

Nguon DF SS MS Frn  Prob.
Cach 1: Theo s6 liéu X; = 1gX
Lan lap lai 3 033 0,112
Nghiém thdc 3 1,006 0335 39,32 0,0001
Sai s6 9 0,077 0,009
Téng s6 15 1,418
CV(%) = 4,5
Céach 2: Theo s6 liéu X, = X2
Lan lap lai 3 56,547 18,849
Nghiém thic 3 134,532 44,844 21,39 0,0002
Sai s6 9 18865 2,096
Téng s 15 209,944
CV(%) = 13,1

316



Vi cach logarit héa:

LSDoos = to0sSd = 2,262 x 0,065 = 0,15
LSD(),Ol = t0,0l Sd = 3,250 X 0,065 = 0,21

Véi cach can bac hai X:

LSD0705 = t0705Sd = 2,262 X 1,02 = 2,3
LSDoo1 = toor Sd = 3,250 x 1,02 = 3,3

Két qua so sanh véi d6i ching duge ghi ¢ bang 8.10.
S6 liéu trung binh tinh todn dugc chuyén vé don vi s6 liéu
goc:

Véi cach logarit hoéa:

159 = d6i 1g2,2; 200 = d6i 1g2,3,
98 = d6i 1g1,99; 45 = doi 1g1,65
Véi cach can béac hai X:
165 = (12,9)% 208 = (14,4)
100 = (10,0)%; 47 = (6,8)".

Vi du 2: P& danh gia ndm gidng cliia mot loai cay &n
qud trong mot thi nghiém theo kiéu khoi day dd nglu
nhién, bén 1an lip lai, ngudi ta da tién hanh cho diém
theo thang diém quy dinh. Ké&t qué tinh todn diém trung
binh cho cac giong duge ghi ¢ bang 8.12 (phan trén). Hay
phan tich két qua.

Giai:

Do c6 s6 lidu c6 gid tri 0 nén can phai chuyén doi sd
liéu truée khi phan tich phuong sai. O day c6 thé chuyén
céc s6 lieu X thanh X; = (1 + X)"?. Sau khi chuyén d4i, két
qua dugc ghi trong bang 8.12 (phan dué6i).
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Bang 8.12: Diém trung binh clia nim giéng

Diém
trung binh
Thuc Tinh

t&  toan®

Lan lip lai
Giong Tong
I 1I II1 v

S6 liéu goce, X (diém)

1 02 10 08 00 20 05
2 27 32 27 12 98 25
3(PC) 34 3,1 40 32 137 34
4 41 40 37 32 150 38
5 42 50 50 43 185 46

S6 liéu chuyén d6i, X; = (1 + X)*V?
1 1,10 1,41 1,34 1,00 4,85 121 0,5°
2 1,92 2,05 192 148 17,37 184 24°
3(bC) 2,10 2,02 224 2,05 841 2,10 3,4°
4 226 224 217 205 872 2,18 38"
5 228 245 245 230 948 237 46

Téng R 9,66 10,17 10,12 8,88 38,83 X=1,94
@: Phdn hang theo LSD o5

Két qua phan tich phuong sai theo s6 liéu chuyén
d6i duge ghi § bang 8.13.

Bang 8.13: K&t qua phan tich phuong sai

Ngudn DF SS MS Frn  Prob.
Lan lap lai 3 0214 0,071

Nghiém thtc 4 3,231 0,808 58,17 0,0000
Sai s6 12 0,167 0,014

Téng s 19 3,611
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JMS
CV(%) = =x100 = 0’014><100=6,1

X 1,

. :\/Mse :\/0,014 - 0,08

X

r 4
/2 0,014
Sd = 2MSB= ( )(4 )=0,08
r

LSD(),05 = t0’05Sd = 2,179 X 0,08 = 0,18
LSD(),Ol = t0,0l Sd = 3,054 X 0,08 = 0,25

Két qua so sanh vé6i déi ching dugc ghi ¢ bang 8.12.
S6 liéu trung binh tinh todn dugc chuyén vé don vi so liéu
goc:

0,5 = (1,21 - 1; 2,4 = (1,84)* — 1; 3,4 = (2,10)* — 1;

3,8=(2,18° -1, 4,6 = (2,377 - 1.

Vi du 3: Két qua theo doi ty 1& (%) s6 bong bi hai do
bénh than (Ustilago panicimiliacei) trén tdm giong ké
(Setaria italica — Foxtail millet) trong mot thi nghiém dugc
b6 tri theo kiéu khéi day di ngiu nhién, ba 1an lip lai
dugc ghi & bang 8.14 (phan trén) (theo Dospekhov, 1985).
Hay phan tich két qua.

Giai:

Theo quy tdc 3 néu trén can phai chuyén ddi s6 liéu
thanh X; = Arc sinvV% truge khi phan tich phuong sai. Sau
khi chuyén ddi, két qua duge ghi trong bang 8.14 (phan dudi).

Két qua phan tich phuong sai theo so liéu chuyén ddi
duoc ghi ¢ bang 8.15.
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Bang 8.14: Ty 1& % bong ké bi hai do bénh than

Lan lip lai Trung binh (%)
Gio: T6 i
i0ng I 11 ong Th};rc T1/n}é@
té toan
S6 lieu géc, X (%)
1(BC) 64,6 66,7 69,4 200,7 66,9
2 67,0 64,2 68,0 199,2 66,4
3 1,0 0,4 0,5 1,9 0,6
4 12,2 106 13,3 36,1 12,0
5 2,7 1,4 2,4 6,5 2,2
6 63,8 62,2 59,6 185,6 61,9
7 1,2 1,0 0,8 3,0 1,0
8 55,8 55,4 52,8 164,0 54,7
S6 liéu chuyén déi, X; = Arc sin\/%
1(BC) 53,5 54.8 56,4 164,7 549 67,0A
2 549 53,2 55,6 163,7 54,6 66,5A
3 5,7 3,6 4,0 13,3 4,4 O,GF
4 20,4 19,0 21,4 60,8 20,3 12,0D
5 9,5 6,8 8,9 25,2 8,4 2,1E
6 53,0 52,1 50,56 155,6 51,9 62,0B
7 6,3 5,7 5,1 17,1 5,7 1,0F
8 48,3 48,1 46,6 143,0 47,7 54,7C
Tong R 251,6 243,3 248.5 743,4 x=30,98
@: Phédn hang theo LSD o5
Bang 8.15: K&t qua phan tich phuong sai
Ngudn DF SS MS Fix Prob.
Lan liplai 2 4398 2,199
Nghiém thic 7 11434,892 1633,556 1275,09 0,0000
Sai s6 14 17,936 1,281
Tong s6 23 11457,225
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JMS
CV(%) = Y2 100 = Y281 100237

X 30,98

. :\/Mse :\/1,2381 - 0,65

r

/ f2 1,281
Sd = 2MS, = ( )(3 )=0,92
r

LSD()’05 = t0’05Sd = 2,145 X 0,92 = 2,0
LSD(),Ol = t0,0l Sd = 2,977 X 0,92 = 2,8

Két qua so sanh vé6i d6i ching dugc ghi ¢ bang 8.14.
S6 liéu trung binh tinh todn dugc chuyén vé don vi so liéu
gbc (tra bang arc sin~/% ).

8.3. LAM VIEC VOI EXCEL
Excel 12 phan mém da chiic ning, c6 thé si dung dé:

- Tinh toadn va phéan tich s6 liéu nho cdc ham toan
hoc.

- Gidi cac phuong trinh phic tap vé dai so tuyén tinh,
tich phan, vi phan va thuc hién viéc phan tich téi uu héa
mot cach tu dong.

- Lap trinh cac dac tinh (Property)
- V& d6 thi.

va nhiéu tién ich khiac.
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Trong xt 1y s6 liéu, c6 thé st dung Excel dé tinh todn
cho tat cid cac kiéu thi nghiém. Cuing mot kiéu thi nghiém,
néu c6 cung s6 nghiém thic, cach bo tri giong hét nhau ta
chi can thiét 1ap cach tinh todn mot 1an, sau dé “dén so
liéu” cta cac chi tiéu khdac nhau cung thi nghiém hay thi
nghiém tuong tu sé nhan dugc ngay két qua.

Khong thé pht nhan téc do x ly mau le, c6 khi chua
dén mot giay sau khi nhap s6 liéu cia mot s6 phan mém
chuyén dung hién nay, nhung néu thiéu hiéu biét vé mé hinh
toan hoc, nguyén ly tinh toan ngudn bién dong thi c6 thé
nhan dugc két qua sai.

Cé kha nhiéu tai liéu gi6i thiéu va huéng dan s
dung Excel. Tai liéu nay chi giéi thiéu mot so tién ich, mot
s6 ham thudng dung trong tinh toan sé liéu diéu tra va so
liéu thi nghiém, c4dch tra mot s6 gia tri.

8.3.1. Mot sd tién ich cé thé si dung dé xi 1y sé liéu
Chon s6 ngdu nhién
Phuong phap: Tao day s6 liéu téng thé \ Tools\ Data
Analysis\ Sampling\ OK\ Input Range (khai vung tdng
thé)\ Number of Samples (ghi dung luong mau chon)\
Output (khai ving xudt hién mau chon)\ OK.
Lép bang va biéu do phan phéi thue nghiém
Quy trinh:
- Nap so6 liéu vao bang.
- Chon Tools\ Data Analysis
- Chon Histogram:
¢ Input Range: Khai khéi dit liéu cia mau
¢ Bin Range: Khai khoi dif liéu cu ly céc td
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¢ Output Range: Khai vung xuit hién két qua

¢ Cumulative Percentage: Tinh % tan s6 tich liy

e Chart Output: Vé biéu d6 phan phoitdn sudt va
tich lay

e OK

Uéc luong diém sé trung binh tong thé

Phuong phap:

- Lap bang so6 liéu

- Dung ham = AVERAGE(numberl, number2, ..) dé
tinh trung binh X; ham = STDEV(numberl, number2, ..)
dé€ tinh do léch chuan S

Ubc luong luong khoang ctia sé trung binh tong thé

Phuong phéap:

- Lap bang so6 liéu

- Dung ham =AVERAGE(numberl, number2, .. dé
tinh trung binh X; ham = STDEV(numberl, number2, ..)
dé tinh d9 léch chuan S; = 1.96*S/SQRT(n) dé giéi han
mot phia G

-Két qua: Gy < u < Gy

Uéc lugng phuong sai tdng thé

Phuong phép:

- Lap bang so6 liéu

- Dung ham = STDEV(numberl, number2, ..) d& tinh
do léch chuan S; tra gid tri y,va ¥’ ,theo cach tra ¢ muc

= 1-——=

2 2

8.3.2 dudi day.
- Tinh giéi han trén dudi.
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So sanh hai trung binh bdang phép nghiém T

Truéc hét, so sanh hai phuong sai bing phép nghiém
F theo quy trinh:

- Nap s6 liéu hai miu vao bang

- Chon 6 cho két qua

- Vao fx va chon ham F-test

- Chon Next va khai ting day s6 (array)\ OK

Néu két qua > 0,05 thi hai phuong sai bang nhau va <
0,05 thi hai phuong sai khac nhau nhau.

Dua vao két quid nay dé chon ham t-test trong so
sanh hai trung binh.

Quy trinh: St dung bang s6 liéu da 1ap

- Chon Tools\ Data Analysis

- Chon t-Test: Two-Sampe Assuming Equal Variances
hodc Two-Sampe Assuming Unequal Variances (theo két
qua so sanh phuong sai)

- Khai 1 day so6 liéu vao Variable 1 range va day thu
hai vao Variable 2 range, ghi 0 vao Hypothesized Mean
Difference

- Chon vung xuit hién s6 liéu vao Output range\ OK.
So sanh hai trung binh bdng phép nghiém U

Néu dung lugng hai mau déu > 30, quy trinh kiém
nghiém giong nhu trén nhung vao ham z-Test.

Kiém tra sw dong nhdt cua nhiéu mau doc lap
bang tiéu H cia Kruskal va Wallis

Quy trinh:
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- Lap bang s6 liéu cdc mAu theo cdc cot va dung lénh
Sort tit Menu Data dé x&p hang tir nhé dén 16n cho ting
mAu vao cot bén phdi mdéi mau. Néu trung hang thi chia
déu hang cho cédc s6 theo ly thuyét da trinh bay ¢ muc 2.2,
chuong 3.

- Dung ham sum dé cong tong hang Ri, Ry, .Ri cho
cdc mau.

- Tinh H va so sanh vé6i Xﬁ,oj
So sanh phuong sai bang phép nghiém F
Nhu da trinh bay trong so sanh hai trung binh

Phéan tich phuong sai thi nghiém mot yéu toé kiéu
CRD

Quy trinh:
- Lap bang so6 liéu:
Nghiém thic Két qua
1 X11 X12 X13 X1n
2 X921 X992 Xo93 Xon
t Xt1 Xt2 Xt3 Xtn

- Chon Tools\ Data Analysis
- Chon Single Factor

- Khai vung dit liéu vao Input Range. Néu nghiém
thic la hang thi chon Row, 1a cot thi chon Columns

- Khai vung xuat hién két qua vao Output\ OK
Ti d6 tinh s., CV(%)
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2MS C A N
LSD, = tinv(a, df,) ¢ (néu lan r bang nhau) hoéac

-
. L+r o s .,
LSD, = tinv(a, df.), /MS, (néu lan r khac nhau
hr,

nhau)

Phan tich phuong sai thi nghiém mét yéu té
kiéu RCBD

Quy trinh:

- Lap bang so6 liéu:

Nghiém thic

Lan lip lai

2 3 t
1 X11 X12 X13 X1t
2 X921 X992 Xo3 Xot
r Xr1 X2 X3 Xyt

- Chon Tools\ Data Analysis
- Chon Two-Facror Without Replication

- Khai vung dit liéu vao Input Range va danh dau vao
Label (c6 thé quét ca so thd tu nghiém thdc va lan lip lai)

Tir d6 tinh s_, CV(%)

2MS,

r

LSD, = tinv(a, df,)

Cé thé phan tich ANOVA cho céc thi nghiém kiéu 6
vudng La tinh, thi nghiém hai nhan t6, phan tich tuong
quan hoi quy hai hay nhiéu bién s6, phan tich quan hé phi
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tuyén tinh, m6 hinh héa va phan tich mé hinh t6i uu,
phan loai theo khoang ciach D cia Mahalanobis, phan tich
dudng (Path Analysis) va vé do thi.

8.3.2. Mot sd ham trén Excel

Excel c6 khodng 300 ham dugc chia thanh nhiéu
nhém. Mot s6 ham thuong dung:

Cac ham théng ké

- Trung binh miu: = AVERAGE(numberl, number?2, ...)

- Phuong sai mau: = VAR(numberl, number2, ..)

- Do léch chudn mau: STDEV(numberl, number?2, ...

- Hiép phuong sai: = COVAR(arrayl, array 2)

- Tri cuc dai: = MAX(numberl, number2; ..)

- Tri cu tiéu: = MIN(numberl, number2, ...)

- Trung vi: = MEDIAN(numberl, number2, ..)

- Tri phé bién nhat: = MOD(numberl, number2, ...

- Tuong quan tuyén tinh: = LINEST(Known-y s,
Known- x s, const. Stats)

- Hé so6 tuong quan: = CORREL(arrayl, array 2, ...)

- Hé s6 tuong quan binh phuong:

= RSQ(Known-y s, Known-x s)

- Hé s6 hoi quy: = SLOPE(Known-y s, Known-x s)

- Hoi quy da bién: = GRGRESSION(input y Range,
input x Range)

- Tiéu chudn khi binh phuong: = CHITEST(actual_
range, expected_ range)
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- Tiéu chuidn Student, t: = TTEST(variabe 1 Range,
variabe2 Range)

- Do léch phan bé: = SKEW(numberl, number2, ...)

- Phan phoiWeibull : = WEIBULL(x, alpha, beta,
cumulative)

Cac ham toan hoc
1. Ham tinh téng
- Téng: = SUM(numberl, number?2, ..)
- Téng céc tich: = SUMPRODUCT(arrayl, array 2, ...)
- Tong cac binh phuong: = SUMSQ (numberl, number2, ..)
- Téng chia binh phuong cdc do léch:
= DEVSQ(numberl, number?2, ..)
- Téng c4c hiéu céac binh phuong:
= SUMX2MY2((array-x, array-y)
Cong thic: Z(X2 - yz)
- Téng céc téng cac binh phuong:
= SUMX2PY2((array-x, array-y)
Cong thic: Z(X2 + yz)
- Téng cac binh phuong mot hiéu:
= SUMXMY2((array-x, array-y)
Cong thde: ) (x— y)
2. Ham nhdn
- Tich cdc s6 = PRODUCT(numberl, number?2, ..)
- Boi s6 chung nho nhat: = LCM(number1, number2, ...)
3. Ham logarit va ham mi
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- Logarit: = LOG(number, base)

- Logarit co s6 10: = LOG10(number)

- Logarit tu nhién (nepe): = LN(number)

- Pua vé e": = EXP(number)

4. Mot so6 ham khac

- Tim ma trdn nghich d4do: = MINVERSE(array)
- Tich hai ma tran: = MMULT(arrayl, array 2)
- Chuyén vi ma tran: = TRANSPOSE(cell range)
- Can bac hai: = SQRT(number)

- Sin cia mot géc: = SIN(number)

- Cosin ctia mot géc: = COS(number)

- Tang cua mot géc: = TAN(number)

8.3.3. Cach tra mot sé gia tri
- X4c suat sai 1am cta F (P, Prob.):
= FDIST(x, deg_freedom 1, deg_freedom 2)
- Gia tri t6i han t:
= TINV(probability, deg_freedom)
- Gi4 tri t6i han x*
= CHIINV(probability, deg_freedom)
- Gia tri t6i han F:
= FINV((probability, deg_freedom 1, deg_freedom 2)
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Chuong 9
TRINH BAY BAO CAO KHOA HOC

9.1. BO CUC CUA MOT BAO CAO KHOA HOQC
Mot bdo cdo khoa hoc gdbm ba phan chinh:
- Phan khai tap (Front Matter).
- Phan chinh (Main Text).
- Phan phu luc (Back Matter)
9.1.1. Phan khai tap
Phan khai tap gém:

1) Bia ngoai, bia trong cua bdo cdo: Trinh bay theo
quy dinh cda co quan chii quan, nhung vé co ban c6 nhiing
ndi dung sau:

+ Tén co quan chi tri dé tai, tén chuong trinh du 4n
hay ma sd.

+ Tén dé tai bang chit in hoa 16n.

+ Tén chi nhiém dé tai (trén bia ngoai), tén chu
nhiém dé tai va cac thanh vién tham gia (trén bia trong).

+ Pia danh va ndm bao vé cong trinh (phia du6i).
2) Trang ghi on (néu c6)

3) Loi néi ddu (néu can): Trinh bay mot cach van tit
ly do, boi cadnh, ¥y nghia 1y thuyét va thuc tién cta dé tai.
Cé6 thé ghi 161 ghi on cudi 16i néi dau.
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4) Muc luc: Néu khong cé trang ghi on, 16i néi dau,
muc luc thuong duge dat sau bia trong ctia béo cdo.

5) Tém tat két qua dé tai (ca tiéng Anh néu c6 yéu cau).
Tém tat viet ngdn gon bao gdm tén dé tai, thoi gian va dia
diém nghién ciu, muc tiéu dé tai, téom luge cach bo tri thi
nghiém/nghién ctu/diéu tra va trinh bay két qua cha yéu da
dat dugc theo muc tiéu dat ra, khong néu cac thao luan va
khuyén nghi.

6) Danh muc cédc ky hiéu va viét tat theo thd tu a, b,
c .. tiéng Viét va tiéng Anh (néu c6). Do ngdn ngit cua bao
cdo viét bang ti€ng Viét nén phai ghi tén ddy dua bang
tiéng Viét cho chir viét tit tiéng nuée ngoai.

7) Danh sach cac bang sé liéu, cic biéu do, do thi va
hinh vé&, hinh chup.

Tuy quy dinh cda co quan chi quan mot s6 muc trén
khong nhat thiét phai trinh bay.

Céc trang trong phan khai tap dugc danh s6 La ma
kiéu chit nhé (i, ii, iii, iv, v...).
9.1.2. Phan chinh

Phan chinh géom céc ndi dung sau:
9.1.2.1. Mé déu

- Ly do nghién cdu (tai sao nghién ctu dé tai).

- Muc tiéu nghién ctu (nhitng van dé can dat dugc sau
khi thuc hién dé tai): Néu nhitng muc tiéu cu thé. Tuy theo
yéu cau c6 thé néu muc tiéu téng quat trudec khi néu cac

muc tiéu cu thé.

- C4c yéu cau (tuy muc tiéu cu thé cta dé tai).
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- Pham vi nghién ciu: Néu tém tét giéi han vé thoi
gian nghién ctu, dia diém nghién cdu, ndi dung va quy mo
ting noi dung.

9.1.2.2. Téng quan tai liéu

- Néu cic két qua nghién cttu, nhitng thanh tuu dat
dugc ctia cac tdc gia trong va ngoai nuée vé cac van dé lién
quan dén dé tai nghién cdu.

- Nhitng han ché, tén tai cha céc nghién cdu trudc
day (trude khi dé tai duge thuc hién).

- Nhitng vdn dé can phdi ti€p tuc nghién ctu (trong
d6 c6 van dé ma dé tai nghién ciu).
Cach trich dan tai liéu tham khdo:

Khi st dung két qué nghién ciu cia dong nghiép phai
ghi r6 xuit xii cia tai liéu trich ddn nhu 14 mot nguyén tic
bat budc. Viéc ghi tén tac gid tai liéu tham khao, tuy cach
dién dat, c6 thé nam sau hay trude 15i trich dan.

Néu sau 16i trich din, c6 hai cach ghi: i) ghi s6 thd tu
trong danh muc tai liéu tham khdo va dat trong dau ngoic
vubng, nhu [25] khi danh muc tai liéu tham khao c6 danh
s6 thi tu; ii) ghi ho tdc gia va nam cong bd dit trong dau
ngoic don nhu (Mandenhall, 1990) néu tai liéu bing tiéng
nudc ngoai va ghi day di ho tén téc gid, ndm cong bo dit
trong d4u ngoic don néu l1a tai liéu ti€ng Viét nhu (Vi Cao
Pam, 2005).

Néu trugc 10i trich din, 1a tai lidu tiéng Viét, tac gia
la nguoi Viét phai ghi ho tén tdc gid, dit nam cong bo
trong dau ngoic don, vi du: Theo Vii Cao Pam (2005), ..
ho#c Vii Cao Pam (2005) cho ring .. . Tuong tu vé6i tac gid
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nuGc ngoai thi: Theo Mandenhall (1990),.. hoac:
Mandenhall (1990) da chdng minh dugec ...

Cong dung cta trich dan:

¢ Trich din dé phan tich nhitng vdn dé chua dugc
nghién ciu hodc da nghién ctu nhung chua c6 két luan
thong nh4t, hodc chi méi nghién ctu & diéu kién nuée
ngoai, dé dé xuat van dé nghién ciu mdi.

e Trich din dé dung lam luan cd cho viéc ching
minh mot luan diém.

e Trich din dé& bac bé khi phat hién chd sai trong
nghién ciu ctia dong nghiép.

9.1.2.3. Noi dung va phuong phap nghién cti'u

No6i dung nghién ciu la nhiing vdn dé can phai
nghién ciu dé tra 16i nhitng muc tiéu dé tai dit ra. D& gidi
quyét mot muc tiéu c6 thé cAn mot hodc mot s6 noi dung.
Mot noi dung c6 thé can mot hoic mot sé thi nghiém, mot
hodc mot s cudc diéu tra. Ngugc lai, mot thi nghiém, mot
cudc diéu ta c6 thé gidi quyét mot hodc mot s6 muc tidu.

Phuong phap nghién ciu la cdch lam rdo cdc van dé
trong ting noi dung dé tra 19i cdc muc tiéu dé tai dit ra.
Néu st dung phuong phdp méi (hodc it phd bién) thi nén
trinh bay chi tiét ddy dd va néu noi dung phuong phép qué
dai thi ndi dung chi ti€t c6 thé trinh bay day da trong
phan phu luc.

Tir ndéi dung va phuong phdp, c6 thé biét dugc mot
cach day da ring nhiing ndi dung dugc chon va phuong
phdp nghién ciiu c6 kha ning dé gidi quyét tat cd cdc muc
tiéu dé tai khong.
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9.1.2.4. Két qua va thao luan

- K&t qud: Néu diy da cac két qud dat dugc trong
tiing noi dung, huéng t6i gidi quyét cdc muc tiéu chia dé
tai.

- Thao luan: Luan gidi diéu kién dé dat dugc cac két
qua mong doi, nhitng yéu t6 han ché, so sanh phan tich
két quéd cha dé tai v6i két quad ctia cdc nghién cdu trudc,
lam rd nhitng diém méi vé ly thuyét va thuc tién cha dé
tai.
9.1.2.5. Két lugn va khuyén nghi

- Két luan: DPac két va khing dinh duge nhitng két
qua dat dugc theo muc tiéu dé tai dit ra. K&t luan can viét
ngidn gon, khéng c6 16i ban va binh luan. Chi két luan
nhitng van dé ma dé tai thuc hién.

- Khuyén nghi: Trong khoa hoc nén dung kh4i niém
“khuyén nghi” thay cho “kién nghi” va “dé nghi”. Khuyén
nghi mang y nghia mot 161 khuyén trén co sé cac két qua
cia dé tai. Ngudi nhan 16i khuyén nghi c6 thé tié€p nhan
hodc khong tuy diéu kién thuc t&. Kién nghi hoic dé nghi
mang y nghia stc ép d6i v6i ngudi nhan. Cac khuyén nghi
phai cu thé, rdé rang. C6 thé cé cac loai khuyén nghi sau:

+ Khuyén nghi b6 sung vé ly thuyét.
+ Khuyén nghi vé st dung két qua.
+ Khuyé&n nghi vé huéng tié€p tuc nghién ctu.
9.1.2.6. Ghi danh muc tai liéu tham khao
C6 nhiéu cidch sip x&p danh muc céc tai lidu tham
khdo, t6t nhat nén theo quy dinh cla co quan quan ly dé tai.
Thong thudng nguoi ta ghi tai lidu tiéng Viét trude theo tha
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tu a, b, ¢ tén tac gid chinh, sau dé ghi tai liéu tiéng nudc
ngoai theo thi tu a, b, ¢ ho tac gia chinh. Néu tai liéu tham
khdo c6 nhiéu thi tiéng thi cling ghi theo thi tu ho cha téc
gia tiéng Anh, tiéng Phap. Tiéng Nga, tiéng Trung Quoc nén
phién Am theo mau tu latin.

9.1.3. Phan phu luc

Phu luc 12 phan dinh kém nim cudi cling cia béo cdo
khoa hoc. O day c6 thé 1a céc sb lidu goc, cac hinh vé, hinh
anh hay két qua xii ly s6 liéu theo cdc phadn mém thong ké
va dugc danh s6 thid tu theo s6 La Ma hay s6 A Rap. Vi du:
Phu luc I, Phu luc IT hay Phu luc 1, Phu luc 2. K&t qua xi
ly thong ké theo cdc phan mém nén dé nguyén kiéu chir
goc, néu qua nhiéu s6 1& c6 thé luge b6t nhung phai trung
thanh véi ban goc.

Céc trang cia phan chinh gom ca tai liéu tham khéo
va phu luc phai dugc danh s lién tuc bang s6 A rap
(1,2,3...).

9.2. TRINH BAY KET QUA
9.2.1. Cac dang bang sé liéu

Bang sé liéu hai chiéu

Thong thudng, bang s6 liéu dugc trinh bay hai chiéu:
chiéu ngang (hang, vi du, cac chi tiéu) va chiéu doc (cot, vi
du, cdc hang muc), mdi chiéu it nhat cé hai hang hay hai
cot s6 lieu. Bang so6 liéu hai chiéu thong dung nhu Bang ..
dudi day.

Truong hgp bang chi ¢6 mot hang hay mot cot thi
khong nén l4p bang ma nén trinh bay bing 16i va din so
liéu. Ciing c6 thé liét ké so liéu kiéu bang nhung khong
nén ghi s6 bang.
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Bang .... Ning suit cdc gidng bong bo me va con lai Fy

T Nghiém  Ning sudt (x;;, ta/ha) Téng Trung
thic” I II 111 NT (T)  binh
1 1.C92-52 30,3 19,3 22,2 71,8 23,9
2 2.CII8A 128 159 125 412 137
3 3.8502-13 25,7 28,0 27,1 80,8 26,9
4 4. TM1 24,5 22,1 18,5 65,1 21,7
5 5.NH04-2 16,7 17,0 15,2 48,9 16,3
6 6.1354 25,1 19,7 15,8 60,6 20,2
7 1x2 25,1 26,6 27,0 78,7 26,2
8 1x3 27,5 32,1 32,5 92,1 30,7
9 1x4 247 30,1 29,5 84,3 28,1
10 1x5 23,6 31,5 33,7 88,8 29,6
11 1x6 24,1 30,7 26,7 81,5 27,2
12 2x3 26,1 28,4 24,0 78,5 26,2
13 2x4 20,5 25,9 27,6 74,0 247
14 2x5 23,3 22,5 18,7 64,5 21,5
15 2x6 25,7 30,5 26,8 83,0 27,7
16 3 x4 35,3 30,3 28,8 94,4 31,5
17 3 x5 22,5 36,8 21,9 81,2 27,1
18 3x6 26,3 30,4 25,5 82,2 27,4
19 4x5 257 296 185 738 246
20 4x6 245 274 218 797 266
21 5x6 203 328 202 733 244
Téng 510,3 567,6 5005 1.5784
Trung binh chung, m 25,05

cach dan s6 liéu, bang c6 thé khong ghi s6. Vi du:

Bang liét ké moét tap hop s6

Dé phan tich s6 liéu c6 thé trinh bay dang bang dudi
hinh thic mot tap hop s6. Trong trudng hgp nay, tuy theo
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Ning suat ca thé 50 cay (g/cay)

84,4 73,5 84,5 935 75,2 74,3 93,5 82,1 68,6 854
66,8 57,7 79,4 91,0 129,0 74,6 61,4 914 995 827
95,2 88,3 28,4 77,0 81,2 39,7 86,4 515 512 805
101,0 77,7 90,0 92,9 80,8 67,2 57,1 57,3 342 795
80,3 88,0 61,1 638 101,0 70,2 951 970 50,3 73,7
Trung binh: 76,92, phuong sai: 351,68, do léch chudn: 18,75

Néu trong qua trinh phan tich mudn chi ra hay phan
tich s liéu nao d6 trong bang thi can phai ghi “dia chi”.
Trong trudng hgp nay nén ghi sé bang.

Bang ghép hodc 6 sé6 ghép

St dung bang ghép hodc 6 c6 s6 ghép khi muén lam
ro quan hé gitta cac chi tiéu. Nguoi ta thuong ghép hai
hoéc ba bang vao trong mét bang.

Vi du 1 (bang c6 6 s6 ghép):

Bang ..: Nang suit ca thé F; (g/cay), uu thé lai thuc
(%) va su suy gidm trong Fy (%) cila mot s t6 hgp bong lai

i)

S4880 175F S8282 Karshi 2 Ash 25
84.3 61.2 90.3 70.9

| BABS0 1 669 oe0 - 350 60
67.6 83.7 72.9

MR 128 516 sen 453 266
87.5 70,3

B TS =Y S Y
Karshi 2 -56,4 -44.9 - 56,1 48,7 M
Ash 25 - 50,6 - 51,7 - 59,2 -29,5 39,9

Ghi chii: - Puong chéo (s6 dam) la ndng sudt bé me;
- Phia trén duong chéo: Tt s6 la ndng sudt F; va méu sé la
uu thé lai va mic y nghia.
- Phia duéi duong chéo: mic suy gidm Fy so F;.
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Vi du 2 (bang ghép ti nhiéu bang):

Bang ..: S6 hat lan H6 Diép ndy mam & cac k¥ theo doi
Pon vi tinh: S6 mam

- N Giong Trung
Moi truong Vi V2 V3 binh B
Liuc 30 ngay sau gieo
M1 22,7° 14,0" 28,74 21,8°¢
M2 31,04 12,7° 28,7¢ 24,1°
M3 38,3 10,7° 37,7° 28,9°
M4 43,7° 32,7% 63,0* 46,44
Trung binh V 33,9" 17,5° 39,5*

F(V) = 265,24 F(M) = 189,41"; F(VxM) = 19,57";
F(VM) = 110,56"; CV (%) = 8,0

Lic 60 ngay sau gieo

M1 93,34 131,3% 120,7%4  115,1

M2 93,74 112,0°« 124,024 109,9

M3 95,74 107,38 129,7% 110,9

M4 97,0 127,32 147,3% 123,9
Trung binh V 94,9" 119,5% 130,4*

F(V) = 26,09”; F(M) = 3,76™; F(VxM) = 2,42";
F(VM) = 6,25 CV (%) = 8,6

Lic 80 ngay sau gieo

M1 144,08 154,0° 159,7¢ 152,6°

M2 145,38 157,04 160,7° 154,38

M3 146,38 151,0° 165,3" 154,28

M4 150,7° 160,3° 175,0° 162,0*
Trung binh V. 146,7° 155,65 165,24

F(V) = 1008,35; F(M) = 156,47"; F(VxM) = 28,93";
F(VM) = 241,79° CV (%) = 0,7

Ghi chu: - ns: P > 0,05, *: 0,01 < P < 0,05 va **: P < 0,01

- Trong cung mét cot, sau cdc gid tri trung binh cé cung mdéu
tu khong cé su khdc biét c6 y nghia & muc 0,01 theo phdn hang Ducan.

- Phén hang gitta cdc muc cia tung yéu té (chit in hoa) va
phdn hang gitta cdc nghiém thic (chi thuong)
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9.2.2. Ghi cac tham s6 thong ké
Thoéng tin vé su khac nhau giita cac nghiém thic

Dé biét gitta cdc nghiém thic cé su khac nhau theo
mot chi tiéu nao d6 hay khong phai can ci vao gia tri Foy
hay xdc suit sai lam cda F (ky hiéu 1a P hay Prob.). C6 thé
xdc dinh P bang ham Fdist trong phidn mém Excel véi cu
phép: = Fdist(tri Frn, dfighiem thae, dfe).

Quan hé gitta P va Fry nhu sau:

Khi P > 0,05 thi Fin < Fo 5.

Khi 0,01 < P < 0,05 thi Fjo;> Frn > Foes.
Khi P < 0,01 thi Fon> Fo 1.

Tir gia tri P khong can tra bang ciing biét dugec quan
hé gitta Fry va Fpang va ngugce lai.

Nhu vay, dé xdc nhan c6 su khic nhau hay khéong
gitta céc nghiém thic, trén bang s6 liéu c6 thé ghi mot
trong hai tham s6, hodc 1a gia tri P, hodc la gid tri Fry
kém muc y nghia thong ké. Nguoi ta danh gia mic y nghia
cia Fry bang cdac ky hiéu: ns (khong c6 ¥ nghia ¢ do tin
cay 95%), * (c6 y nghia ¢ do tin cay 95%) va ** (c6 y nghia
¢ do tin cay 99%) nhu: Fry (A) = 36,63"; Fin(B) = 3,68’;
Frx (C) = 1,71™. Viéc thong bdo miic ¥ nghia cia Fry, dé
don gidn, ciing c6 thé chi can ghi bing cdc ky hiéu: ns, *,
** ma khong can ghi gia tri.

D6 chinh xac cua thi nghiém

Do chinh xac cha thi nghiém c6 thé danh gid qua sai
s0 tuong doi hoic hé sd bién dong (CV,%):
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Sai s6 tuong d6i: sia%)=§§x100::/34%sx100
X rxX

Nguoi ta con goi sai s6 tuong d6i 1a do chinh x4c.

S JMS,
Heé s6 bién dong: CV(%) = %100

X
9.2.3. Phan hang gida cac nghiém thuc
Phdn hang theo LSD,

Vé nguyén ly c6 thé phan hang ¢ miic o thap nhat (c6
thé) qua “thuéc do” LSD,, nhung thong thudng ngudi ta
dung a = 0,05 hoac 0,01. Khi P < 0,01, tdc 1a Fry > Fo o1 cho
phép phan hang theo LSDjg;, nhung ¢ mdc a = 0,01, trong
nhiéu truong hgp khong cho thdy su khac nhau gitta hai
nghiém thidc mac du ¢ mac a = 0,05 chidng lai khdac nhau.
Vi vay, trong trudong hgp nay c6 thé phan hang theo
LSDo 5.

K&t qua so sanh giita cac nghiém thic c6 thé biéu thi:

- Bing cdc hiéu so tling cip trén bang phéi hgp hai
chiéu va danh muc y nghia.

- Panh s6 a, b, ¢ tir 16n dén nhdé hoic nguogc lai.
Nhiing tri trung binh c6 cung ky tu khéng khac nhau &
muc y nghia so sanh.

- Panh ky mtc y nghia ns, *, ** sau s6 trung binh khi
so sanh v6i nghiém thidc d6i ching.

Phan hang Duncan

Ngoai phan hang theo LSD, nguoi ta con phidn hang
theo tiéu chudn x&p hang Duncan (DMRT - Duncan’s
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Multiple Range Test).

Theo phuong phdp nay, cac gia tri trung binh cua cac
nghiém thic dugce sdp x&p theo thi tu tir 16n dén nhdé hoic
nguoc lai. Viéc so sanh, phan hang gitia cac trung binh dua
vao cac khoang cach R,

r

p(a)Sd
R =——v6ip=2,3, ., ¢

o2
trong do6: r, la gia tri dugc tra trong bang phéan vi tha
hang kiéu phan phéi Student (Significant Studentized
Ranges) ¢ mic ¥ nghia o ¢ hang df. cu thé cho tiung thi
nghiém; p la khodng cach theo vi tri cia cdc trung binh
nghiém thic, p = 2 1a ¢ vi tri tha 2 va p = ¢ tic la vi tri
cudi cing theo thi tu va Sd = (2MS./r)*2.

Vi du: Phan hang Duncan cho 6 nghiém thic tu B,
dén B¢ (s6 liéu 6 Bang 7.46) v6i Sd = 0,545, df, = 10.

NS r

N anma) P (0,05 R,  Hang
B3 6,09 A

B2 5.91 2 315 121 A

B4 5,89 3 330 127 A

B1 5.16 4 337 130 AB
B5 5,05 5 343 132  AB
B6 415 6 346 133 B

So sanh, phan hang dugc thuc hién nhu sau:

6,09 (B3) — 1,33 (Rys) = 4,76. Nhu vay nhiing nghiém thic
¢6 nang suit cao hon 4,76 tan/ha thi khong khac biét véi B3.

Giita B2 va B6: 5,91 — 4,15 = 1,76 > 1,33
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Giita B4 va B6: 5,89 — 4,15 = 1,74 > 1,33
Giita B1 va B6: 5,16 — 4,15 = 1,01 < 1,33

Nhu vay B2 va B4 khac hang véi B6 nhung B1 va B5
khong khac hang vé6i B6.

Két qua phan hang dugc ghi § bang trén.

Vé6i 6 nghiém thic nay, két qua phan hang theo
LSDy 5 (6 Bang 7.46) va phan hang Duncan giéng nhau.

Mot sé cach phan hang khac

C6 modt s6 cach phan hang khéic cho n s6 trung binh
cua n nghiém thiac (NT).

Kiéu trac nghiém Khodng khéc biét tin cay (D)

Tukey (con goi la B . _q(o,n.df,)
Tukey — Cramer) D = wSd; w, _T’ q(o,n,dfe)

tra trong bang: Selected percentiles
of Studentized Ranges Distributions

Scheffé D = 8,5d; s, =/dfy; X (o, df . df,)

Bonferroni D = t'Sd; t’ = t(o,dfp); o’ = %Xn

9.2.4. Trinh bay két qua cua cac loai thi nghiém
Bang sé liéu so sanh moét yéu té

Vi du:
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Bang ..: Chiéu cao cay, cac yéu t6 cidu thanh ning suit va
ning sudt 15 giong bong

Chitu o ud/cay  Khéilugng NS thue thu

Giong cao cay (qua) () (ta/ha)
(cm) qua qua (g a/na

1 67,4 13,4¢d¢ 5,02 20,0

2 76,1% 15,720 5,3% 24 4%

3 76,1% 13,1% 5,3% 22,9

4 75,82 17,42 46> 18,1

5 73,22 10,8° 48" 20,8

6 76,02 17,9% 4,9ab 27,6

7 69,8% 16,82 4,6bc 12,9¢

8 71,3% 14,1Pcde 4,3cde 24,28

9 74,8% 15,320 4,2def 17,7%¢

10 78,5% 15,020 4,64 24,12

11 70,3% 13,3% 4,0 18,0%¢

12 74,1% 17,5%¢ 4,9% 24,28

13 72,1% 18,8° 4,2%f 19,9

14 70,2 17,62 4,5 19,9*

15 59,5 17,02 3,8f 21,8

Frn 2,14" 2,64" 49" 4,01"
CV(%) 7,7 15,5 11,0 14,9

Ghi chi: Phdn hang cdc chi tiéu theo LSD, o5
Bang sé liéu so sanh hai yéu to
Vi du:

Bang .... Ning suat ba giong lia (A) véi nadm miic bén dam
(B) va phan hang

Yéu té B Niing sudt (t4n/ha) Téng N
A Ay As (B)
Bo 3,12f 3,55 3,78° 3,48°
B, 4,734 4,81 4,764 4,768
B, 4,46¢ 5,44 5,32 5,078
Bs 5,72 5,74 5,55 5,674
B, 5,82% 5,68 5,89° 5,80%
Téng gidng (A) 477" 5,05 5,06

F(A) = 3,48"; F(B) = 68,26"; F(AxB) = 1,89™; F(AB)= 21,15"
Ghi chii: Phdn hang yéu t&' A theo LSDy,gs, yéu té' B theo LSDy; (chit hoa) va phdn hang
cdc nghiém thitc AB theo LSDys (chit thuong)
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Bang sé liéu so sanh ba yéu té
Vi du:

Bang ... Ning sudt sau giong lua (B), ba mic bén
dam (A) v6i hai phuong phép gieo trong (C) va phan hang

Pam (A)
(BI\(C) A A, A,
Cl CZ Cl 02 Cl 02

Bl  3,57™° 279" 5,13%!1 498" 7552 g9 51688
B2 494%™ 4500™ 6,71°>f 5516 72121 g612f 5914
B3 425%™ 434%™ 120 ga3be 7872 7722 6,094
B4  4,06%° 5,17%% 5569 555 7,109 788 5,89
B5 410%™ 3,73%° 563 4 78¢hm g1 6,020 50548
B6  3.21°™ 4510m™ g 7ok 4 gohim 9490 g 32% 4 15P

TB A 4,10° 5,388 6,644

TB C 5,29 5,45

-F(A) = 36,63 ; F(B) = 3,68"; F(C) = 1,71"; F(AxB) = 2,57"; F(AxC)

=2,93"; F(BxC) = 11,27"; F(AxBxC) = 1,78"; F(ABC) = 6,67~

- Phan hang yéu t6 A, yéu t6 B (chit hoa) va cdc nghiém thiic ABC (chit thuong)

theo LSDy 5

9.2.5. LAy do chinh xac cua cac s6 liéu

TB (B)

- P chinh x4c cua céac s liéu phu thudc vao mic cho
phép cta cong cu can do. V6i mdi s6 do ta c6 thé 1ay do
chinh xac dén miic cho phép. Thong thuong, néu don vi do
chiéu cao cay l1a cm, ta nén 14y mot s6 18, vi du nhu 18,3 (ttc
la 183 mm hay khoang trén 18 cm), con 18,7 (tic la 187 mm
hay gan 19 cm). Néu 14y tron s8, vi du: 18 cm, ta khong biét
dugc trude khi lam tron né 1a 17,5 hay 18,4. Cé thé 14y toi
da hai s6 1é khi khong mu6n 1am tron s6 dén mm. Tuong tu,
néu don vi do 1a g, ta cling nén 14y mot sé 18, vi du, 5,6 (tic
1a gan 6) con 5,4 (tdc 1a khoang trén 5g). V6i hai don vi do
nay, néu 14y qua nhiéu s6 18 lai 1am cho s6 liéu kém chinh
xac vi khong thé do t6i 1/100, 1/1000 cm hay 1/100, 1/1000
g. Néu s6 liéu la thoi gian nhu ngay, gio, phat hoac s6 dém
nhu s6 cay, s6 14, s canh, s6 qud, s6 hat chi dugc 14y mot
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s6 18. S6 18 nay khong c6 ¥ nghia vé don vi do ludng ma cho
biét néu s6 liéu d6 12 bao nhiéu néu duge lam tron s6. Néu
don vi do 1a tan, c6 thé 14y toi da 3 so 1é, tic 1a dén kg hoac
it s6 18 hon tuy do chinh xac. C6 nhiing phép can do can do
chinh xdc cao nao d6, cong cu do phai dat dugc do chinh xac
can thiét va s6 liéu nén 14y mot s6 1é& sau don vi do.

Tuy nhién, trong qua trinh tinh toan khong han ché& s6
1é cha cac sd liéu trung gian. Viéc giit lai s6 1é dugc thuc
hién sau khi tinh toan xong.

S6 1é ctia phuong sai phu thudc vao do chinh céc cha
don vi do. Khi xit 1y s6 liéu trén phan mém Excel va cac
phan mém khac, sau khi c6 két qua gia tri phuong sai nén
giit lai 3 s6 18.

- Trén mot cot so liéu phai 14y cung do chinh xac (s6
s0 1é clia mdi s6 do phai bang nhau).

- V6i s6 phan tram (%) chi nén 14y mot so 1& vi s6 1é
thi hai khong c¢6 y nghia do luong. Vi du: 70,6%, tic la
gan 71%, con 69,7%, tic la gan 70%.

9.2.6. Trinh bay dé thi, biéu do

Dé lam rd chiéu huéng hay quy mo, tir cac bang sd
liéu c6 thé biéu thi bing dd thi, biéu db. Tuy theo tiing loai
chi tiéu ma chon hinh thic trinh bay phu hop.

Mot s6 do thi, biéu d6 thudng gip:
- D6 thi biéu thi dong thai.

- D6 thi biéu thi quan hé.

- Biéu d6 biéu thi mdc do

- Biéu d6 biéu thi ty lé.
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PHU LUC

Phu luc 1: Gia tri t6i han T

Df Mtrc y nghia a Df Mtrc y nghia a
(n) 100 .050 .010 .001 (M) 100 .050 .010 .001
1 6314 12706 63.657 63662 21 1721 2080 2.831 3.819
2 2920 4303 9925 31598 22 1717 2074 2819 3792
3 2353 3182 5841 12941 23 1714 2069 2.807 3.767
4 2132 2776 4604 8610 24 1711 2064 2797 3745
5 2015 2571 4032 6859 25 1.708 2060 2787 3.725
6 1943 2447 3707 5959 26 1706 2056 2779 3.707
7 1895 2365 3499 5405 27 1703 2052 2771 3.690
8 1860 2306 3355 5041 28 1.701 2048 2763 3674
9 1.833 2262 3250 4781 29 1699 2045 2756 3.659
10 1.812 2228 3169 4587 30 1697 2042 2750 3.646
11 1796 2201 3106 4437 35 1690 2030 2724 3591
12 1782 2179 3055 4318 40 1684 2021 2704 3551
13 1771 2160 3012 4221 45 1680 2014 2690 3.520
14 1761 2145 2977 4140 50 1676 2.008 2678 3.496
15 1753 2131 2947 4073 55 1673 2004 2669 3.476
16 1746 2120 2921 4015 60 1671 2000 2660 3.460
17 1740 2140 2898 3965 70 1667 1994 2648 3.435
18 1734 2101 2878 3922 80 1665 1989 2638 3.416
19 1729 2093 2861 3.883 90 1662 198 2631 3.402
20 1.725 2.086 2845 3850 100 1.661 1.982 2625 3.390
120 1.658 1.980 2617 3.373
~ 1645 1960 2576 3.291
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Phu luc 2: Gi4 tri t6i han Fisher (F)

df o 1 2 3 4 5 6 7 8 9 10
1 .05 161 200 216 225 230 234 237 239 241 242
.01] 4.052 4.999 5.403 5.625 5.764 5.859 5.928 5.981 6.022 6.056
2 .05]| 18.51 19.00 19.16 19.25 19.30 19.33 19.35 19.37 19.38 19.39
.01] 98.5 99.00 99.17 99.25 99.30 99.33 99.36 99.37 99.39 99.40
3 .05/10.13 955 928 9.12 9.01 894 889 885 881 878
.01]| 34.12 30.82 29.46 28.71 28.24 27.91 27.67 27.49 27.35 27.23
4 05| 771 694 659 639 626 6.16 6.09 6.04 6.00 596
.01] 21.2 18.00 16.69 15.98 15.52 1521 14.98 14.8 14.66 14.55
5 .05| 661 579 541 519 505 495 488 482 477 4.74
.01] 16.26 13.27 12.06 11.39 10.97 10.67 10.46 10.29 10.16 10.05
6 .05| 599 514 476 453 439 428 421 415 410 4.06
.01] 13.756 1092 9.78 9.15 875 847 826 810 7.98 7.87
7 05| 559 474 435 412 397 387 379 373 368 3.64
.01[1225 955 845 785 746 719 699 6.84 6.72 6.62
8 .05|532 446 407 384 369 358 350 344 339 3.35
.01[11.26 865 759 7.01 663 6.37 6.18 6.038 591 5.81
9 .05|512 426 386 363 348 337 329 323 3.18 3.14
.01[10.56 8.02 699 642 6.06 580 561 547 535 526
10 .05| 496 4.10 3.71 348 333 322 3.14 3.07 3.02 298
.01[10.04 756 6.55 599 564 539 520 5.06 494 485
11 05| 484 398 359 336 320 3.09 301 295 290 285
.01 965 721 622 567 532 507 489 474 463 454
12 05| 475 349 349 326 3.11 3.00 291 285 280 275
.01 933 693 595 541 506 482 464 450 439 430
13 .05| 467 3.81 341 318 3.03 292 283 277 271 267
.01 9.07 6.70 574 521 486 4.62 444 430 419 410
14 05| 460 3.74 334 311 296 285 276 270 265 260
.01 886 6.51 556 504 469 446 428 414 4.03 3.94
15 05| 454 368 329 3.06 290 279 271 264 259 254
.01 868 6.36 542 489 456 432 414 4.00 3.89 3.80
16 .05| 449 363 324 3.01 285 274 266 259 254 249
.01 853 6.23 529 477 444 420 4.03 3.89 378 3.69
17 05| 445 359 320 296 281 270 261 255 249 245
.01 840 6.11 518 467 434 410 393 3.79 3.68 3.59
18 .05| 441 355 3.16 293 277 266 258 251 246 241
.01 829 6.01 509 458 425 4.01 384 371 360 3.51
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11 12 15 20 24 30 40 75 100 oo o df
243 244 246 248 249 250 251 2583 2583 254 | .05 1
6.038 6.016 6.517 6.209 6.234 6.261 6.286 6.323 6.334 6.366( .01
19.40 19.41 19.43 19.45 19.45 19.46 19.47 19.48 19.49 19.50| .05 2
99.41 99.42 99.43 99.45 99.46 99.47 99.48 99.49 99.49 99.50( .01
8.76 874 870 866 864 862 860 857 856 853|.05 3
2713 27.05 26.87 26.69 26.60 26.50 26.41 26.27 26.23 26.12| .01
540 591 586 580 577 574 571 568 566 563| .05 4
14.45 14.37 1420 14.02 13.93 13.83 13.74 13.61 13.57 13.46| .01
470 468 462 456 453 450 446 442 440 436 .05 5
9.96 989 972 955 947 938 929 917 913 9.02| .01
403 400 394 387 384 381 377 372 371 367 .05 6
779 772 756 740 731 723 714 7.02 6.99 6.88| .01
3.60 357 351 344 341 338 334 329 328 323 |.05 7
6.54 6.47 6.31 6.16 6.07 598 590 578 575 5.65 .01

331 328 322 315 312 3.08 3.05 300 298 293 |.05 8
573 567 552 536 528 520 511 500 496 4.86 |.01
3.10 3.07 3.01 294 290 286 282 277 276 271 |.05 9
518 511 496 471 473 464 456 446 4.41 431 |.01
294 291 285 277 274 270 267 261 259 254 |.05 10
477 471 456 441 433 425 417 406 4.01 391 .01
282 279 272 265 261 257 253 247 245 240 |.05 11
446 440 425 410 402 394 386 3.74 370 3.60 | .01
272 269 262 254 250 246 242 236 235 230 |.05 12
422 416 401 386 378 370 361 349 346 3.36 (.01
2.63 260 253 246 242 238 234 228 226 221 |.05 13
402 396 382 366 359 351 342 330 327 3.16 | .01
257 253 246 239 235 231 227 221 219 213 |.05 14
3.86 3.80 366 351 343 334 326 314 3.11 3.00 | .01

251 248 240 233 229 225 221 215 212 207 |.05 15
3.73 367 357 337 329 320 312 3.00 297 287 |.01
246 242 235 228 224 220 216 209 207 201 |.05 16
3.62 355 341 326 318 3.10 3.01 298 286 275 ].01

241 238 231 223 219 215 211 204 202 196 |.05 17
352 346 331 316 3.08 3.00 292 279 276 265 .01
237 234 227 219 215 211 207 200 198 192 |.05 18
343 337 323 3.08 300 291 283 271 268 257 |.01
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df o 1 2 3 4 5 6 7 8 9 10
19 .05| 438 352 313 290 274 263 254 248 242 238
.01 818 593 501 450 417 394 377 363 352 343
20 .05( 435 349 3.10 287 271 260 251 245 239 235
.01 810 585 494 443 410 387 370 356 3.46 3.37
21 05| 432 347 3.07 284 268 257 249 242 237 232
.01 8.02 578 487 437 4.04 381 364 351 340 3.31
22 .05 430 344 3.05 282 266 255 246 240 234 230
01|79 5672 482 331 399 376 359 345 335 3.26
23 .05( 428 342 3.03 280 264 253 244 237 232 227
01| 788 566 476 426 394 371 354 341 330 3.21
24 05| 426 340 3.01 287 262 251 242 236 230 225
01|78 5661 472 422 390 367 350 336 226 3.17
25 .05( 424 339 299 276 260 249 240 234 228 224
01| 777 557 468 418 385 363 346 332 322 3.13
26 .05( 423 337 298 274 259 247 239 232 227 222
01| 772 553 464 414 382 359 342 329 3.18 3.09
27 05| 421 335 296 273 257 546 237 231 225 220
01| 768 549 460 411 378 356 339 326 3.15 3.06
28 .05 420 334 295 271 256 245 236 229 224 219
.01| 764 545 457 407 375 353 336 323 3.12 3.03
29 .05( 418 333 293 270 255 243 235 228 222 218
.01 760 542 454 404 373 350 333 320 3.09 3.00
30 .05(4.17 332 292 269 253 242 233 227 221 216
01| 756 539 451 402 370 347 330 3.17 3.07 298
32 .05( 415 329 290 267 251 240 231 224 219 214
.01 750 534 446 397 365 343 326 3.13 3.02 293
34 .05(413 328 288 265 249 238 229 223 217 212
01| 744 529 442 393 361 339 322 3.09 298 289
36 .05( 411 326 287 263 248 236 228 221 215 211
.01 740 525 438 389 357 335 318 3.05 295 286
38 .05 410 324 285 262 246 235 226 219 214 2.09
01| 735 521 434 386 354 332 315 3.02 292 283
40 .05| 408 323 284 261 245 234 225 218 212 2.08
.01 731 518 431 383 351 329 312 299 289 280
42 05| 4.07 322 283 259 244 232 224 217 211 2.06
01728 515 429 380 349 327 310 297 286 278
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11 12 15 20 24 30 40 75 100 oo o df
234 231 223 216 211 207 202 19 194 188 .05 19
336 330 315 3.00 292 284 276 263 260 249 .01
231 228 220 212 208 204 199 192 190 184 | .05 20
329 323 3.09 294 286 277 269 256 253 242| .01
228 225 218 210 205 200 196 1.89 1.87 1.81 .05 21
324 317 3.08 288 280 272 263 251 247 236| .01
226 223 215 207 203 198 193 187 184 1.78| .05 22
3.18 312 298 283 275 267 258 246 242 231 .01
224 220 213 205 200 19 191 184 182 176 .05 23
3.14 3.07 293 278 270 262 253 241 237 226| .01
222 218 211 203 198 194 189 182 180 1.73| .05 24
3.09 303 289 274 266 258 249 236 233 221 .01
220 214 209 201 196 192 187 180 177 1.7 .05 25
3.06 294 085 270 262 254 245 232 229 217 | .01
218 212 207 199 19 190 185 178 176 169 | .05 26
3.02 290 281 266 258 250 241 228 225 213 | .01
217 210 206 197 193 188 184 176 174 167 | .05 27
299 287 278 263 256 247 238 225 221 210 | .01
215 2,09 204 196 191 187 181 175 172 165 | .05 28
296 284 275 260 252 244 235 222 218 2.06 | .01
214 208 203 194 190 18 180 173 171 164 | .05 29
293 281 273 257 249 241 232 219 215 203 | .01
213 2,09 201 193 189 184 1.7 172 169 162 | .05 30
291 284 270 255 247 238 229 216 213 2.01 .01
210 207 199 191 186 182 176 169 167 159 | .05 32
286 280 265 250 242 234 225 212 208 1.96 | .01
208 205 197 189 184 180 174 167 164 157 | .05 34
282 276 261 246 238 230 221 208 204 1.91 .01
207 203 195 187 182 178 172 165 162 155 | .05 36
279 272 258 243 236 226 217 204 200 1.87 | .01
205 202 194 18 180 176 171 163 160 153 | .05 38
275 269 255 240 232 222 214 200 197 1.84 | .01
204 200 192 184 179 174 169 161 159 1.51 .05 40
273 266 252 237 229 220 211 197 194 181 .01
203 199 191 183 178 173 168 160 157 149 | .05 42
270 264 250 234 226 217 208 194 191 178 | .01
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Df  « 1 2 3 4 5 6 7 8 9 10
44 05| 406 321 282 258 243 231 223 216 210 2.05
01725 6512 426 378 347 324 308 295 284 275
46 .05| 405 320 281 257 242 230 222 215 209 2.04
01| 722 510 424 376 344 322 3.06 293 282 273
48 .05| 4.04 319 280 257 214 229 221 214 208 2.03
01| 719 508 422 374 343 320 3.04 291 280 271
50 .05(4.03 3.18 279 256 240 229 202 213 2.07 2083
01| 717 506 420 372 341 3.09 302 289 278 270
55 .05(4.02 3.16 277 254 238 227 218 211 206 2.01
01| 712 501 416 368 337 3.15 298 285 275 266
60 .05(4.00 3.15 276 253 237 225 217 210 2.04 1.99
.01 7.08 498 413 365 334 312 295 282 272 263
65 .05( 399 314 275 251 236 224 215 2.08 203 1.98
.01| 704 495 410 362 331 3.09 293 280 269 261
70 .05(398 3.13 274 250 235 223 214 207 202 1.97
.01 7.01 492 407 360 329 3.07 291 278 267 259
80 .05(396 311 272 249 2833 221 213 206 200 1.95
.01 696 488 404 356 326 3.04 287 274 264 255
100 .05( 394 3.09 270 246 231 219 210 2.03 1.97 1.93
.01 690 482 398 351 321 299 282 269 259 250
120 .05 3.92 3.07 268 245 229 218 209 202 196 1.91
.01] 685 479 395 348 3.17 296 279 266 256 247
150 .05| 3.90 3.06 266 243 227 216 2.07 200 1.94 1.89
.01] 681 475 391 345 314 292 276 263 253 244
200 .05|3.89 3.01 265 242 226 214 206 198 193 1.88
.016.76 471 3.88 341 311 289 273 260 250 241
400 .05|3.86 3.02 263 239 224 212 203 196 190 1.85
.01] 670 466 383 227 3.06 285 268 256 245 237
1000 .05| 3.85 3.00 261 228 222 211 202 195 189 1.84
.01 6.66 4.63 3.80 334 3.04 382 266 253 243 234
® 05([384 300 260 237 221 210 2.01 194 1.88 1.83
.01] 663 461 378 332 3.02 280 264 251 241 232
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11 12 15 20 24 30 40 75 100 oo o df
201 198 190 181 176 172 166 158 156 1.48| .05 44
268 262 247 232 224 215 206 192 1.88 1.75| .01
200 197 189 180 175 171 165 157 154 146 .05 46
266 260 245 230 222 213 204 190 1.8 1.72| .01
199 196 188 179 174 170 164 156 153 1.45]| .05 48
264 258 244 228 220 211 202 1.88 1.84 1.70( .01
199 195 187 178 174 169 163 155 152 1.44 ]| .05 50
263 256 242 227 218 210 200 1.8 1.82 1.68 | .01
197 193 18 176 172 167 161 152 150 1.41]| .05 55
259 253 238 223 215 206 196 1.82 1.78 1.64 | .01
195 192 184 175 170 165 159 150 148 1.39]| .05 60
256 250 235 220 212 203 193 179 174 1.60 | .01
194 190 182 173 168 163 157 149 146 137 | .05 65
253 247 233 217 209 200 19 176 171 1.56 | .01
193 198 181 172 167 162 156 147 146 136 |.05 70
251 546 231 215 207 198 188 174 169 1.53 | .01
191 188 179 170 165 160 154 145 142 132 |.05 80
248 242 227 212 203 194 184 170 1.65 1.49 | .01
189 185 177 168 163 157 151 142 139 128 | .05 100
243 237 222 207 198 189 179 164 159 1.43 | .01
1.87 183 175 166 161 155 150 140 137 125 |.05 120
2.40 234 219 203 195 18 1.76 1.61 156 1.37 | .01
1.85 182 173 164 159 154 147 137 134 122 |.05 150
237 231 216 2.00 191 183 172 156 151 1.33|.01
1.84 180 172 162 157 152 145 135 132 1.19 .05 200
2.34 227 213 197 188 179 169 153 148 1.28 | .01
1.81 178 169 1.60 154 149 142 132 128 1.13|.05 400
229 223 208 192 184 174 164 147 142 119 | .01
180 176 1.68 1.58 153 147 141 130 1.26 1.08 |.05 1000
227 220 206 190 181 171 161 1.44 138 1.11 | .01
179 175 167 157 152 146 140 128 124 100 |.05 ©
225 2.18 2.04 188 179 169 159 141 136 1.00 | .01
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Phu luc 3: Gia tri t6i han khi binh phuong

Bac Muc y nghia
;f) 0.99 0.95 0.90 0.50 0.10 0.05 0.01 0.001
1 0.0002 0.00393 0.0158  0.455 2.706 3.841 6.635 10.827
2 0.0201 0.103  0.211 1.386 4.605 5.991 9.21 13.815
3 0.115 0352 0584 2366 6.251 7815 11.345 16.268
4 0.297 0.711 1.064 3.357 7.779 9488 13277 18.465
5 0.554 1.145 1.61 4.351 9.236 11.70 15.086 20.517
6 0.872 1635 2204 5348 10645 12592 16812 22457
7 1.239 2167 2833 6.346 12017 14067 18475 24322
8 1.646 2.733 349 7344 13362 15507 2090 26.125
9 2.088 3325 4168 8343 14684 16919 21666 27.877
10 2.558 3940 4865 9342 15987 18307 23209 29.588
1 3.053 4575 5578 10.341 17275 19.675 24725 31.264
12 3.571 5226 6.304 11304 18549 21.026 26217 32.909
13 4107 5892 7.042 12340 19812 22362 27.688 34.528
14 4.60 6.571 779 13339 21.064 23685 29.141 36.123
15 5.229 7.261 8547 14339 22307 24996 30578 37.697
16 5.812 7962 9312 15338 23542 26296 32.000 29.252
17 6.408 8672 10.085 16.338 24769 27587 33.409  40.790
18 7.015 9390 10.865 17.338 25989 28.869 34.805 42312
19 7633 10117 11651 18338 27204 30.144 36.191 43.820
20 8260 10.851 12443 19337 28412 31410 37566 45315
21 8.897  11.591 1324 20337 29.615 32,671 38932 46.797
22 9452 12338 14.041 21337 30813 33.924 40289 48.268
23 10196 13.091 14.848 22337 32.007 35172 41.638 49.268
24 10856 13.848 15659 23337 33.196 36415 42980 51.179
25 11524 14611 16473 24337 34382 37652 44314 52.620
26 12198 15379 17292 25336 35563 38.885 45642 54.052
27 12879 16151 18114 26336 36.741 40.113 46.963 55.476
28 13565 16.928 18939 27.336 37916 41337 48278 56.893
29 14256 17708 19.768 28336 39.087 42557 49588  58.302
30 14953 18493 20.599 29.336 40256 43773 50.892  59.703
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Phu luc 4: Gia tri t6i han r

R Mtc y nghia
Bac ty do
A .05 .01 .001
1 .9879 .9969 .9999 1.0000
2 .9000 .9500 .9900 .9990
3 .8054 .8783 .9587 9912
4 .7293 .8114 9172 9741
5 .6694 .7545 .8745 .9507
6 .6215 .7067 .8343 .9349
7 .5822 .6664 7977 .8982
8 .5494 .6319 .7646 .8721
9 5214 .6021 .7348 .8471
10 4973 .5760 .7079 .8233
11 4762 .5529 .6835 .8010
12 4575 .5324 .6614 .7800
13 .4409 .5139 .6411 .7603
14 .4259 4973 .6226 .7420
15 4124 4821 .6055 7246
16 .4000 .4683 .5897 .7084
17 .3887 .4555 5751 6932
18 .3783 .4438 .5614 .6787
19 .3687 .4329 .5487 .6652
20 .3598 4227 .5368 .6524
25 .3233 .3809 .4869 5974
30 .2960 .3494 4487 .5541
35 .2746 .3246 4182 .5189
40 .2573 .3044 .3932 .4896
45 .2428 .2875 3721 .4648
50 .2306 .2732 .3541 4433
60 .2108 .2500 .3248 4078
70 .1954 .2319 .3017 .3799
80 .1829 .2172 .2830 .3568
90 1726 .2050 .2673 .3375
100 .1638 .1946 .2540 3211
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Phu luc 5: Gi4 tri kiém dinh té6ng hang Wilcoxon

a =.025 mét phia vaa

= .05 hai phia

3 4 10

2

T Tw T w T w T Tw T Tw T Tuw T Tuw T T
3 5 16 6 18 6 20 7 23 7 26 8 28 8 3 9
4 6 18 11 25 12 28 12 3 13 3B 14 38 15 4 16 4
5 6 21 12 28 18 37 19 41 20 45 21 49 22 53 24 5
6 7 28 12 32 19 4 26 52 28 5 29 61 31 65 32 70
7 7 26 13 3% 20 45 28 5 37 68 39 73 41 78 43 8
8 8 28 14 38 21 49 29 61 39 73 49 8 51 93 54 9B
9 8 3 15 41 2 5 31 65 4 78 51 93 63 108 66 114
10 9 3 16 4 24 5 32 70 43 8 54 98 66 114 79 131
a = .005 mét phia va a = .01 hai phia

Y
3 4 10

N

T T T T T T T T T T W T T T Ty
3 6 15 7 17 7 20 8 2 9 24 9 27 10 29 11 31
4 7 17 12 24 13 27 14 30 15 33 16 36 17 39 18 42
5 7 20 13 27 19 36 20 40 22 43 24 46 25 50 26 54
6 8 2 14 30 20 40 28 50 30 54 32 58 33 63 3B 67
7 9 24 15 3B 2 43 30 54 39 66 41 71 43 76 46 8
8 9 27 16 36 24 46 32 58 41 71 52 84 54 90 5 95
9 10 29 17 39 25 50 33 63 43 76 54 90 66 106 69 111
10 11 3 18 42 26 54 35 67 46 8 57 95 69 111 8 127
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Phu luc 6: Gia tri kiém dinh t6ng hang theo ddu Wilcoxon

Dung lwgng mau n

Motphia  Halpha ———-————— """ 0 1 1 13 14
p=1 p=2 2 3 5 8 10 14 17 21 2 31
p=05  p=1 o 2 3 5 8 {0 13 17 21 25
p=025 p=05 o 2 3 5 8 10 13 17 2
p=01  p=02 o 1 3 5 7 9 12 15
p=005 p=.0f o 1 3 5 7 9 1
p=0025 p=.005 o 1 3 5 7 9
p=001  p=.002 o 1 2 4 6

B 16 17 18 19 20 21 2 2B 24
p=1 p=2 3 42 48 55 6 6 77 8 9% 104
p=05 p=41 30 35 4 47 53 6 67 75 8 o
p=05 p=05 25 20 34 40 46 5 58 6 73 8
p=01 p=02 19 2B 27 3@ 37 43 49 5 & 69
p=005 p=01 15 19 28 27 % 37 42 48 54 6
p=0025 p-006 12 15 19 23 27 3@ 37 42 48 54
p=001 p=002 8 1 14 18 21 26 30 35 40 45
25 26 27 28 29 30 31 32 3B 34
p=1 p=2 113 124 134 145 157 169 181 194 207 22
p=05 p=41 100 110 119 130 140 151 163 175 187 200
p=025 p-05 8 98 107 116 126 137 147 159 170 182
p=01  p=02 76 8 9@ 101 110 120 130 140 151 162
p=005 p-01 6 75 8 9of 100 109 118 128 138 148
p=0025 p-005 60 67 74 & 9 98 107 116 126 136
p=001 p=002 5 58 64 71 79 8 94 108 112 121
3B 3% 37 38 39 40 4 42 43 4
p=1 p=2 285 250 265 281 207 313 330 348 365 384
p=05 p=1 213 27 241 256 271 286 302 319 386 353
p=025 p=05 195 208 221 235 249 264 279 204 310 327
p=01  p=02 173 185 198 211 204 238 252 266 281 296
p=005 p=01 159 171 182 194 207 220 233 247 261 276
p=0025 p=005 146 157 168 180 192 204 217 230 244 258
p=001  p=002 131 141 151 162 173 185 197 200 222 235
3 3% 37 38 39 40 442 43 4
D=1 p=2 402 422 441 462 482 503 525 547 569 592
p=05 p=1 371 389 407 426 446 466 486 507 529 514
p=025 p=05 343 361 378 396 415 434 453 473 494 514
p=01  p=02 312 38 345 362 379 397 416 434 454 473
p=005 p=01 201 307 322 389 355 373 300 408 427 445
p=0025 p=005 272 287 302 318 334 350 367 384 402 420
p=001 p-002 249 263 277 292 307 323 380 355 372 389
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Phu luc 7a: Gi4 tri téi han g&"_l’k) phan phoi Cocharan véi &
bac tu do,  s8 lugng mau, a = .05

/ k 1 2 3 4 5 6 7
2 .9850 .9750  .9392  .9057 8772  .8534 .8332
3 .9669 .8709  .7977  .7457 7071 .6771 .6530
4 .9065 7679  .6841 .6287 .5895  .5598 .5365
5 .8412 .6338  .5981 .5440 5063  .4783 .4564
6 .7808 .6161 .5321 .4803 4447 4184 .3980
7 7271 5612  .4800  .4307 3974  .3726 .3535
8 .6798 5157 4377  .3910 3595  .3362 .3185
9 .6385 4775 4027  .3584 .3286  .3067 .2901
10 .6020 .4450  .3733  .3311 3029 .2823 .2666
12 .5410 3924 .3624  .2880 .2624  .2439 .2299
15 4709 3346 .2758  .2419 2195  .2034 1911
20 .3894 2705  .2205  .1921 1735 .1602 ..1501
24 .3434 .2354 1907  .1656 1493 1374 .1286
30 .2929 .1980  .1593  .1377 1237 1137 .1061
40 .2370 1576 1259  .1082 .0968  .0887 .0827
60 1737 1131 .0895  .0765 .0682  .0623 .0583
120 .0998 .0632 .0495 .0419 .0371 .0337 .0312
+ o0 .0000 .0000 .0000 .0000 .0000  .0000 .0000

N 8 9 10 16 36 144 +oo

2 .8159 .8010 .7880 7341 .6602 .5813 .5000
3 .6333 .6167 .6025 .5466 4748 .4031 .3333
4 5175 5017 .4884 .4366 .3720 .3093 .2500
5 .4387 4241 4118 .3645 .3066 .2013 .2000
6
7
8

.3817 .3682 .3568 .3145 .2612 .2119 .1667

.3384 .3259 .3154 .2756 .2278 .1833 .1429

.3043 .2926 .2829 .2462 .2022 .1616 .1250

9 .2768 .2659 .2568 .2226 .1820 .1446 A111

10 .2541 .2434 .2353 .2032 .1655 .1308 .1000
12 .2187 .2098 .2020 1737 .1403 .1100 .0833
15 .1815 1736 .1671 .1429 1144 .0889 .0667
20 1422 .1357 .1303 .1108 .0879 .0675 .0500
24 .1216 .1160 1113 .0942 .0743 .0567 .0417
30 .1002 .0958 .0921 .0771 .0604 .0457 .0333
40 .0780 .0745 .0713 .0595 .0462 .0347 .0250
60 .0552 .0520 .0497 .0411 .0316 .0234 .0167
120 .0292 .0279 .0266 .0218 .0165 .0120 .0083
+ oo .0000 .0000 .0000 .0000 .0000 .0000 .0000
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Phu luc 7b: Gia tri téi han gﬁf_l’k) phan phdi Cocharan véi &

bac tu do, / s6 lugng mau, o = .01

/ k 1 2 3 4 5 6 7
2 .9999 .9950 .9794 .9586 .9373 9172  .8988
3 .9933 .9423 .8831 .8335 .7938 .7606  .7335
4 .9676 .8643 .7841 7212 .6761 .6410  .6129
5 .9279 .7885 .6957 .6329 .5875 .5531 .5259
6 .8828 7218 .6258 .5635 5195 .4866  .4608
7 .8376 .6644 .5685 .5080 .4659 4347  .4105
8 7945 .6152 .5209 4627 4226 3932 .3704
9 .7544 5727 .4810 .4251 .3870 35692  .3378
10 7175 .5358 .4469 .3934 .3572 .3308  .3106
12 .6528 4751 .3919 .3428 .3099 .2861 .2680
15 5747 .4069 .3317 .2882 .2593 .2386  .2228
20 4799 .3297 .2654 .2288 .2048 1877 1748
24 4247 .2871 .2295 .1970 .1759 .1608  .1495
30 .3632 .2412 .1913 .1635 .1454 1327 1232
40 .2940 1915 .1508 .1281 1135 .1033  .0957
60 .2151 1371 .1069 .0902 .0796 .0722  .0668

120 1225 .0759 .0585 .0489 .0429 .0387  .0357
+ o0 .0000 .0000 .0000 .0000 .0000 .0000  .0000
k

/ 8 9 10 16 36 144 + oo
2 .8823 .8674 .8539 .7949 .7067 .6062 .5000
3 7107 .6912 .6743 .6059 .5153 .4230 .3333
4 .5897 .5702 .5536 .4884 .4057 .3251 .2500
5 .5037 .4854 4697 4094 .3351 .2644 .2000
6 .4401 4229 .4084 .3529 .2858 .2229 .1667
7 3911 .3751 .3616 .3105 .2494 .1929 .1429
8 .3522 .3373 .3248 2779 2214 .1700 .1250
9 .3207 .3007 .2950 .2514 .1992 .1521 A111
10 .2945 .2810 .2704 .2297 1811 .1376 .1000
12 .2535 .2413 .2320 .1961 .1535 1157 .0833
15 .2104 .2002 .1918 1612 1251 .0934 .0667
20 .1646 .1567 .1501 .1248 .0960 .0709 .0500
24 .1406 .1338 .1283 .1060 .0810 .0595 .0417
30 1157 .1100 .1054 .0867 .0658 .0480 .0333
40 .0898 .9853 .0816 .0668 .0503 .0363 .0250
60 .0625 .0594 .0567 .0461 .0344 .0245 .0167

120 .0334 .0316 .0302 .0242 .0178 .0125 .0083
+ o0 .0000 .0000 .0000 .0000 .0000 .0000 0000
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Phu luc 8: Gi4 tri chuyén déi Arc sin</%

% 0 1 2 3 4 5 6 7 8 9
0.0 0 0.57 0.81 0.99 1.15 1.28 1.40 152 1.62 1.72
0.1 1.81 1.90 1.99 207 214 222 229 2.36 243 250
02 256 263 269 275 281 287 292 298 3.03 3.09
03 3.14 3.19 324 329 3.34 3.39 344 349 353 358
04 363 367 3.72 3.76 3.80 3.85 3.89 393 397 4.01
05 4.05 4.09 413 417 4.21 425 429 433 437 440
06 444 448 452 455 459 462 4.66 469 4.73 4.76
0.7 4.80 4.83 4.87 4.90 493 497 5.00 503 507 5.10
08 5.13 5.16 520 523 5.26 529 532 5.35 5.38 541
09 544 547 5.50 553 5.56 5.59 562 5.65 5.68 5.71
1 5.74 6.02 6.29 6.55 6.80 7.04 727 749 7.7 792
2 8.13 8.33 853 872 891 9.10 9.28 9.46 9.63 9.81
3 998 1014 1031 1047 1063 1078 1094 11.09 1124 1139
4 115 1168 118 1197 1211 1225 1239 1252 1266 1279
5 1292 1305 1318 1331 1344 135 1369 1381 1394 14.06
6 1418 1430 1442 1454 1465 1477 1489 1500 1512 1523
7 15634 1545 155 1568 1579 1589 1600 1611 162 1632
8 1643 1654 1664 1674 168 1695 1705 1716 1726 1736
9 1746 175 1766 1776 1785 1795 1805 1815 1824 1834
10 1844 1853 1863 1872 1881 1891 1900 1909 1919 1928
11 1937 1946 1955 1964 1973 1982 1991 2000 2009 20.18
12 2027 2036 2044 2053 2062 2070 2079 2088 209 21.05
13 2113 212 2130 2139 2147 2156 2164 2172 2181 2189
14 2197 2206 2214 2222 2230 2238 2246 2255 263 2271
15 279 2287 29 2303 2311 2319 2326 2334 2342 2350
16 2358 2366 2373 2381 2389 2897 2404 2412 2420 2427
17 2435 2443 2450 2458 2465 2473 2480 2483 2495 2508
18 2610 2518 2625 2633 25640 2548 265 2662 2570 2677
19 2684 2592 25699 2606 2613 2621 2628 2635 2642 2649
20 265 2664 2671 2678 2685 2692 269 2706 2713 2720
21 2728 2735 2742 2749 275 2763 2769 2776 2783 2790
22 2797 2804 2811 2818 2825 2832 2838 2845 2852 2859
23 2866 2873 2879 2886 2893 2000 2906 2013 2920 2927
24 2933 2040 2047 2053 2060 2967 2073 2080 2987 2993
25 3000 3007 3013 3020 3026 3033 3040 3046 3053 3059
26 3066 3072 3079 308 3092 3088 3105 3111 3118 3124
27 3131 3137 314 31850 315 3163 3169 3176 3182 3188
28 3195 3201 3208 3214 3220 3227 3233 3239 3246 33252
29 3258 3266 3271 327/ 328 3290 R9% 3302 3309 3315
30 3321 3327 3334 3340 3346 3352 3358 3365 3371 3377
31 3383 3389 339% 3402 3408 3414 3420 3427 3433 3439
32 3445 3451 3457 3463 3470 3476 3482 348 3494 3500
33 306 3612 3518 3524 3530 3537 3548 354 3B5 3561
34 367 3673 3B79 3B 3691 3597 3603 3600 3615 3621
35 3627 3633 3639 3645 3651 3657 3663 3669 3675 3681




% 0 1 2 3 4 5 6 7 8 9
36 368 3698 3699 3705 3711 3717 37283 3729 373BH 374
37 3747 3752 3758 3764 3770 3776 3782 3788 3794 3800
38 3806 3812 3817 3823 3829 3835 3841 3847 3853 3859
39 3865 3870 3876 3882 388 3894 3900 3906 3911 3917
40 39283 3929 3935 3941 3947 3952 3958 3964 3970 39.76
41 3982 3987 3993 3999 4005 4011 4016 4022 4028 4034
42 4040 4056 4051 4057 4063 4069 4074 4080 4086 4092
43 4098 4103 4109 4115 421 4127 4132 4138 414 4150
4 415 4161 4167 473 4178 4184 4190 419 4202 4207
45 4213 4219 4225 4230 4236 4242 4248 4253 4259 4265
46 4271 4276 4282 4283 4294 4299 4305 4311 43147 4322
47 4328 4334 4339 4345 4351 4357 4362 4368 4374 4380
48 4385 4391 4397 4403 4408 4414 4420 4425 4451 4437
49 4443 4446 4454 4460 4466 4471 4477 4483 4489 4494
50 4500 4506 4511 4517 4523 4520 4534 4540 4546 4552
51 4557 4563 4569 4575 4580 4586 45692 4597 4603  46.09
52 4615 4620 4626 4632 4638 4643 4649 4655 4661 4666
53 4672 4678 4683 4689 4695 4701 4706 4712 4718 4724
54 4729 4735 4741 4747 4752 4758 4764 4770 4775 4781
55 4787 4793 4798 4804 4810 4816 4822 4827 4833 4839
56 4845 4850 485 4862 4868 4873 4879 4885 4891 4897
57 4902 4908 4914 4920 4926 4931 4937 4943 4949 494
58 4960 4966 4972 4978 4984 4989 4995 5001 5007 50.13
59 5018 5024 5030 5036 5042 5048 5053 5059 5065 50.71
60 5077 5083 5089 5094 5100 5106 5112 5118 5124 5130
61 513 5141 5147 5153 5159 5165 5171 5177/ 5183 518
62 5194 5200 5206 5212 5218 5224 5230 5236 5242 5248
63 5253 5259 5265 5271 5277 5283 5289 5295 5301 5307
64 5313 5319 5325 5331 5337 5343 5349 535 5361 5367
65 5373 5379 5385 5391 5397 5408 5409 5415 5421 5427
66 5433 5439 5445 5451 5457 5463 5470 5476 5482 5488
67 5494 5500 5506 5512 5518 5524 5530 5537 5543 5549
68 5555 5561 5567 5573 5580 5586 5592 5598 5604 56.11
69 5617 5623 5629 5635 5642 5648 5654 5660 5666 56.73
70 5679 568 5691 5698 5704 5710 5717 5723 5729 5735
71 5742 5748 5754 5761 5767 5773 5780 578 5792 5799
72 5805 5812 5818 5824 5831 5837 5844 5850 5856 5863
73 5869 5876 5882 5889 5895 5902 5008 5915 5921 59.28
74 5934 5941 5047 5954 5960 5967 5974 5980 5987 59.93
75 6000 6007 6013 6020 6027 6033 6040 6047 6053 60.60
76 6067 6073 6080 6087 6094 6100 6107 6114 6121 6127
77 6134 6141 6148 6155 6162 6168 6175 6182 618 61.96
78 6203 6210 6217 6224 6231 6237 6244 6251 6258 6265
79 6272 6280 6287 6294 6301 6308 6315 632 6329 6336

6344 6351 6358 6365 6372 6379 6387 6394 6401 6408
80



% 0 1 2 3 4 5 6 7 8 9
81 64.16 64.23 64.30 64.38 64.45 64.52 64.60 6467 6475 64.82
82 64.90 64.97 65.05 65.12 6520 65.27 65.35 6542 6550 65.57
83 65.65 65.73 65.80 65.88 65.96 66.03 66.11 6619 6627 6634
84 66.42 66.50 66.58 66.66 66.74 66.81 66.89 6697  67.05 67.13
85 67.21 67.29 67.37 67.45 67.54 67.62 67.70 67.78  67.86 67.94
86 68.03 68.11 68.19 68.28 68.36 6844 68.53 6861 68.70 68.78
87 68.87 68.95 69.04 69.12 69.21 69.30 69.38 6947  69.56 69.64
88 69.73 69.82 69.91 70.00 70.09 70.18 7027 7036 7045 7054
89 7063 70.72 70.81 7091 71.00 71.09 71.19 723 7137 747
90 71.56 7166 71.76 7185 71.95 7205 7215 7224 7234 7244
91 7254 7264 7274 7284 7295 7305 73.15 7326 7336 7346
92 7357 7368 73.78 7389 74.00 7411 7421 7432 7444 7455
93 74.66 74.77 74.88 7500 75.11 7523 75.35 7546 7558 75.70
94 7582 75.94 76.06 76.19 76.31 7644 76.55 7669  76.82 76.95
95 7708 772 7734 7748 7761 77.75 7789 7803 7817 7832
96 7846 7861 78.76 7891 79.06 7922 7937 7953 7969 79.86
97 80.02 80.19 80.37 80.54 80.72 80.90 81.09 8128 8147 8167
98 81.87 82.08 8229 8251 8273 8296 83.20 8345 8371 83.98
99 84.26 84.29 84.32 84.35 84.38 8441 84.44 8447 8450 84.53

99.1 84.56 84.59 84.62 84.65 84.68 84.7 84.74 8477 8480 84.84
99.2 84.87 84.90 84.93 84.97 85.00 8503 85.07 8510 8513 85.17
99.3 8520 8524 8527 85.31 85.34 85.38 8541 8545 8548 85.52
99.4 85.56 85.60 8563 8567 85.71 85.75 85.79 8583 8587 8591
99.5 85.95 85.99 86.03 86.07 86.11 86.15 86.20 8624  86.28 86.33
99.6 86.37 86.42 86.47 86.51 86.56 86.61 86.66 86.71 86.76 86.81
99.7 86.86 86.91 86.97 87.02 87.08 87.13 87.19 8725 8731 87.37
99.8 87.44 8750 8757 8764 87.71 87.78 87.86 8793 8301 83.10
99.9 838.19 8828 8838 88.48 8860 88.72 8885 89.01 89.19 8943
100 90.00
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Phu luc 9: Bang phan vi thi hang kiéu phan phoi Student
(Significant Studentized Ranges)

p = s6 nghiém thirc can so sanh

dfe o
2 3 4 5 6 7 8 9 10 12
1 .05 18.0 180 180 18.0 18.0 18.0 18.0 18.0 18.0 18.0
.01 90.0 90.0 90.0 90.0 90.0 90.0 90.0 90.0 90.0 90.0
2 .05 |6.09 6.09 6.09 6.09 6.09 6.09 6.09 6.09 6.09 6.09
.01 14.0 140 140 14.0 14.0 14.0 14.0 14.0 14.0 140
3 .05 |450 450 450 450 450 450 450 450 450 450
.01 8.26 850 8.60 870 880 890 890 9.00 9.00 9.00
4 .05 |3.93 401 4.02 4.02 4.02 4.02 402 4.02 4.02 4.02
.01 6.51 6.80 6.90 700 710 7.10 7.20 720 7.30 7.30
5 .05 | 364 374 379 3.83 3.83 3.83 383 3.83 3.83 3.83
.01 570 596 6.11 6.18 6.26 6.33 6.40 6.44 6.50 6.60
6 .05 | 346 358 3.64 368 3.68 3.68 3.68 3.68 3.68 3.68
.01 524 551 565 573 581 588 595 6.00 6.00 6.10
7 .05 |3.35 347 354 358 360 3.61 3.61 3.61 3.61 3.61
.01 495 522 537 545 553 561 569 573 580 5.80
8 .05 [3.26 339 347 352 355 356 356 356 356 3.56
.01 474 500 514 523 532 540 547 551 550 5.60
9 .05 [3.20 3.34 341 347 350 352 352 352 352 3.52
.01 460 486 499 5.08 517 525 532 536 540 5.50
10 .05 [3.15 3.30 3.37 3.43 3.46 3.47 3.47 347 3.47 3.47
.01 448 473 4.88 496 5.06 513 520 524 528 5.36
11 .05 [3.11 3.27 335 3.39 343 344 345 346 4.46 3.46
.01 439 463 477 486 494 501 5.06 512 515 524
12 .05 [3.08 3.23 3.33 3.36 340 342 344 344 3.46 3.46
.01 432 455 468 476 481 492 496 5.02 507 5.13
13 .05 [3.06 3.21 3.30 3.35 3.38 341 342 344 345 345
.01 426 448 4.62 469 474 484 488 494 498 5.04
14 .05 [3.08 3.18 3.27 3.33 3.37 3.39 341 342 344 345
.01 421 442 455 463 470 478 4.83 3.87 491 4.96
15 .05 [3.01 3.16 3.25 3.31 3.36 3.38 340 342 343 3.44
.01 417 437 450 458 464 472 477 481 484 4.90
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p = s nghiém thirc can so sanh

dfe o
2 3 4 5 6 7 8 9 10 12
16 .05 (3.00 3.15 3.23 3.30 3.34 3.37 3.39 341 343 3.44
.01 413 434 445 454 460 4.67 472 476 479 4.84
17 .05 (298 3.13 3.22 328 3.33 3.36 3.38 340 342 3.44
.01 410 430 4.41 450 456 4.63 4.68 472 475 4.80
18 .05 (297 3.12 321 327 332 335 3.37 339 341 343
.01 4.07 427 438 446 453 459 464 468 4.71 4.76
19 .05 (296 3.11 3.19 326 331 335 3.37 3.39 3.41 3.43
.01 4.05 424 435 443 450 456 4.61 464 567 4.72
20 .05 (295 3.10 3.18 325 3.30 3.34 3.36 3.38 3.40 3.43
.01 4.02 422 433 440 447 453 458 461 465 4.69
22 .05 (293 3.08 3.17 324 329 332 335 3.37 3.39 3.42
.01 3.99 417 428 436 442 448 453 457 460 4.65
24 .05 (292 3.07 3.15 322 3.28 3.31 3.34 3.37 3.38 3.41
.01 3.96 4.14 424 433 439 444 449 453 457 462
26 .05 [291 3.06 3.14 321 327 330 3.34 336 3.38 3.41
.01 393 411 421 430 436 441 446 450 453 458
28 .05 (290 3.04 3.13 320 326 3.30 3.33 3.35 3.37 3.40
.01 3.91 4.08 418 428 434 439 443 447 451 456
30 .05 (2.89 3.04 312 320 325 329 3.32 335 3.37 3.40
.01 3.89 4.06 416 422 432 436 441 445 448 454
40 .05 [2.86 3.01 3.10 3.17 322 327 330 333 335 3.39
.01 3.82 3.99 410 417 421 430 434 437 441 446
60 .05 (2.83 298 3.08 3.14 320 324 3.28 3.31 3.33 3.37
.01 3.76 3.92 4.03 4.12 417 423 427 431 434 439
100 .05 (280 295 3.05 3.12 3.18 322 3.26 3.29 3.32 3.36
.01 3.71 3.86 398 4.06 4.11 417 421 425 429 435
o .05 (277 292 3.02 3.09 315 3.19 323 326 3.29 3.34
.01 3.64 3.80 390 398 4.04 409 414 417 420 4.26
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In 1.030 ban khd 14,5 x 20,5 cm tai Xuéng in NXB Nong nghiép.

bang ky KHXB s6 do Cuc xuat ban cap
ngay . In xong va nop luu chiéu quy /2010
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