Chwong 4

Bo tri thi nghiém mét nhan to

Déi véi kiéu thiét ké thi nghém mdt nhan 6, chiing ta xem xét 3 md hinhéhké sau:
1) M6 hinh thi nghm hoan toan riw nhién
2) M6 hinh thi nghim khdi ngiu nhién
3) M6 hinh thi nghim 6 vuéng La tinh

4.1. Kiéu thi nghiém hoan toan ndiu nhién
(Completely randomized Design - CRD)

4.1.1. Picdiém

bay la phrong phap nghiéniw oo ban trong cac nghiénuei chin nubi - tha y. Thi ngiém
duoc thiét ké don gian va visc phan tich cécigdliéu cia thi nghém ding & dang.

Déi v6i md hinh thi nglim nay, cacton vi thi nghém duoc b tri mot cach hoan toan Ag
nhién vao cac ngin thic, hay noéi nit cach khac, @i dong vat thi nghém déu c6 @ hoi

dugc phan vao @t nghiém thic bit ky va chiu anh hrong tacdong aia nghém thac do.

Chinh vi \dy, md hinh thi ngldim naydoi hoi cacdong \at thi nghém phii dong déu. M6
hinh nay chxem xétanh hrong aia mjt yéu t6, vi du nghién ¢u anh hrong aia thic an dén

tang trong, Hn dr thudc khang sinh trongocthé vat nudi..., cac §u tb con hi duoc cho la
khéng cé sai khac, viudtit ca cAcdong vat dugc chon ¢6 cung rit lta twi, tit ca cac tai

déu ar dung céc tirc an nhr nhau...

Vé6i nhitng yéu @u néu trén, trongih wc chin nudi va th y, mo hinh nay icthuc hién co
hiéu qua khi dong vat co tiqhdéng déu cao va cadieu kién phi thi nghém duoc kiem soat
mot cach @ dang va c6 tinbn dinh cao.

4.1.2. Chit lwgng ddng vat

bong vat th| nghém doi hoi phai co ar dong deu cao, Vi \y trong qua trinh afn dong vat thi
nghlem cén phai luu ¥ d&én cac yu tb nhr: gidng, ngén goc, gisi tinh, thanh tich @a b
me..

Chon dong vat cung ndt gidng. Pong vat duoc chon ra phii tiéu biéu cho gbng dd, khéng
qua khac Hit vé ngaai hinh vadic diém sinh ly.Dé dat duoc sr dong déu cao, chn nhing
dong vat 1a anh em rét, nra rwt thit hcac nhirng dong vat c6 quan & ho hang trong cung
mot dong, ndt giadinh. VGi thi nghiém bd tri theo @p t6t nhit ding nliing dong Vat sinhdoi
cung tieng. Tuy nhién trong ikc t, xacdinh dugc 2dong vat sinhdbi cling tirng la phirc tap
va Hn kém. C6 th chon nhitng dong Vat khdng cuing dong,chnheng cé ngai hinh trong dbi
ddng déu vadic tinhon dinh.
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Dé c6 dong vat dong déu, chi chon nhiing dong Vat cuing tinh bit, dong déu theo tra twi,
muc do tang trrong, cung th chat, tinh tang sic khee... Trong ngt s truong hop can thiet
tien hanh nirng nghién ¢u kiém tra ndt s6 chi ti€u hoda sinh, sinh ly.

4.1.3. Dung hrgng miu can thiét

Mot trong nhig yéu t6 quan tpng trong qué trinh thi ké thi nghém Ia xacdinh $ don vi
thi nghém cn thict. Tang $ lugng < Iam ing do chinh xéac 6a uéc tinh, tuy nhién khis
lugng ting € doi hoi nhiéu khong gian, tbi gian va ngon lyc. $ luong co tie bi han ché
boi cac yu t tai chinh vatiéu kién thuc €.

Khi s6 lugng dugc sr dung da 16n thi din nhr sy sai khac naoimg c6 y ngia thing ké. S
sai khac, nic du cé y ngta thong ké, nleng co tté khéng co y ngta thrc tién. Vi dy, thi
nghiém so sanhédng tong aia lon ¢ 2 khiu phan. Sr chénh éch \é ting trong trung binh
ngay gﬁa 2 kHu phan vai gram khéng c6 y nm]\,e mit thue tién cing khong cé y ngla \é
kinh t; mac duday la not thi nghém duoc thiét ké véi quy mé bn va s sai khac nay ¢ y
ngha th‘mg ké.

Déi véi truong hop thi nghém c6 nhéu nghém thac ¢o tié ding caatuong cong cho i dé
xacdinh dung trong miu cin thiét. Dung brong miu € phy thusc vao & sai khac mondoi
gitta cac nghim thic, mic sai km loai | (a) va mrc sai hm loai Il (B). Bé c6 thé sir dung
duoc cacdudng cong nay tadm phii xacdinh dugc gid ti¢? . Gia ti nayduoc tinh theo cong
thac:

nid2

aog’?

@ =

Trongdd n = sb dong Vat can thiét cho nt nghiém thic

a = sd nghiém thac

di = sai khac mondoi cia nghém thic thr i véi p

0?= phrong sai @a tinh tang én nghién éu
Pé xacdinh duoc @can phii chon cac gia trtrung binh, vi d ta copy, Yy, ..., Hala cac gia
trung binh éa tirng nghém thirc. Ta § ¢6 1 = (U/ a)za:,ui vad =u - p.

i=1

Vi du 4.1: mudn thiét ké mot thi nghgm dé so sanhing trong (g) ¢ia gad 4 khiu phan. Cac
gia tni trung binhdugc chon lan luot la py= 71,42 = 79,43 = 80 vap, = 102 v6i a = 0,05 va 1
- B = 0,80; bt 02 = 352. Gn bao nhiéulon vj thi nghém?

Ta co:

H=(71+79+80+102)/4 =83

d,=71-83,00=-12

d,=79-83,00=-4

d3;=80-83,00=-3

d;=102-83,00=+9



48 Thiét ké thi nghém

idiz =530, vay ta co:
i=1
2 2
7= n;di _n(530) _
2 435

ao
Ta € s dung duong cong i bac tr do dia nghém thric lav, =a—-1=4 -1 = 3,i@ sai §
ngadu nhién lav, =N —-a=na—a=a(n— 1) = 40— 1) vaa = 0,056 phan phu luc.

O0lin

Néu ta thr véi n = 24 thi § c6 cac gid irg? = 0,16 = 2,64;¢= 1,62v, = 4(24 - 1) = 92.
Dya vaoduong cong 8 cop = 0,23. Bing cachiong tr ta co:

n 4 % 4n-1) B 1-5
24 2,64 1,62 92 0,23 0,77
25 2,75 1,66 96 0,21 0,79
26 2,86 1,69 100 0,19 0,81
27 2,97 1,72 104 0,17 0,83
28 3,08 1,75 108 0,16 0,84

Dé thoa mandiéu kién caa bai toan, taam chon it nHit 26 don vi thi nghgm.

Dé c6 the sir dung dugc duong cong cho &, khé ntit déi véi nguoi thiét ké thi nghém 1a
phai chon ra céc gia frirung binh choting nghém thirc dé tir d6 c6 thé xacdinh duoc dung
lwong miu cin thiét. C6 bt cach t€p cin khacdon gian hon dé xacdinh dung trong mu dé
la chi cin xacdinh mot gia ti d. Sy sai khac 6a 2 gia tf trung binh Bt ky néu vuot quéa gia
tri d thi gia thiét Ho bi bac Ib. Khi d6 gia ti ¢ duoc tinh theo c¢dng tre rat gon sauday (xem
muc 3.8.1):

nd?
2ac?

@ =

DPé minh ha, ta c6 tié lay vi du trén. Neu chon d = 33 gram ta&co

_nd®> _ n(33° _
> 2(4)(357 o

Tuong tr nhe trén, ta én it nhit 26 don vi thi nghém dé thaa mandiéu kién bai ra.
4.1.4. Uu diém va nhugc diém
Uu diém caa mé hinh nay 1a thi nghm thiét ké don gian, chinh vi 9y cho nén hn cté duogc

nhiu sai sét trong qua trinh thuathdi ligu. M6 hinh phan tichésliéu khong plc tap, két
qua phan tichdon gian, & doc va & hiéu.
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M6 hinh co bi thé Ia thich nghi mt cach @ dang i truong hop cacdon vi thi nghEm
khongdéu nhau vi cac nguyén nhan nd@ vi di nhr o liéu bi khiem khuyet do tacdong
cua k&nh trong qua trinh lam thi ngimn.

Nguoc lai, mo hinh thi nglém hoan toan reg nhién tlrong khong ¢6 féu qui cao, héu luc
caa thi nghé¢m khéng &n do s khdng thidn nhat caa cac ¥t liéu thi nghém.

4.1.5. Céach bb tri

Chon n don vi thi nghgém, kit tham ny don vi dé bd tri mac Ay, bat tham n, don vi dé bd tri
mac Ay, . . ., it thim neq don vi dé b tri mic As.s, Nadon vi con hi bd tri mic As. Nhu
vay & bat thim toan 6 cacdon vi thi nghém dé bé tri mgt cach hoan toan rty nhién céac
mezc aia nhan 6. Cach 16 tri ngiu nhiéndugc trinh bay chi 6t & chrong 3.

Vi du yéu t6 thi nghém A cé 4 nghdm thic Ay, Ay, As va A, Voi cac 5don vi thi nghem
trong mdi nghiém thirc. Nhr vy toan 1 sb don vi thi nghém 1a 20 va gi sir s dong Vit nay
duoc danh $ tir 1 &én 20. Sau khi & tri mot cach ndu nhién ta co6 thduoc md hinh thit ké
thi nghém nhr sau:

Au Ao As A4
6 11 19 2
1 8 17 18
9 7 13 12
4 14 16 5

20 10 3 15

Khi két thac thi nghim, £ liéu co i ghi lai dé d& dang va thén tién cho véc tinh toan nh
sau:

A Ao As A4
6 X1 11 X1 19 Xa1 2 X4
1 X, 8 X5y 17 Xa5 18 X4
9 Xl3 X23 13 X33 12 X43
4 X, 14 Xos 16 Xa4 5 Xa4

2 0 Xl5 10 X25 3 X35 15 X45

Dudi dang Hng quat i a nghiém thic  1an lap lai r ta co:

Ay Ao Aq
X1 Xo1 Xa1
X2 X2z Xa2
X3 Xo3 Xa3

r ar
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4.1.6. Phan tich $ liéu

Véi céc thi nghim duoc bb tri don gian véi 2 nghém thac. Tién hanh so sanhékqua caa 2
nghiém thac bing phép tir t. Néu thi nghém bao gm nhigu nghém thic, thi phan tich
phrong sai (ANOVA) la phu bip nhit. Phép tir t va phan tich ptong saiduoc trinh bay chi
tiét & Chuong 2.

4.1.6.1.M6 hinh phéan tich
:,u'l'ai'l'eij (i:l,a;jzl,ri)
trongdoé M trung binh chung

ai chénh éch doanh hrong aia mic i

) sai $ ngiu nhién; cacedoc lap, phan pbi chuin N (007
4.1.6.2.Cach phan tich

Cach phan tichdsliéu duoc trinh bay chi it & Chuong 2. Liru y ring, trong mé hinh thi
nghiém hoan toan nii nhién c6 2 ngin bién dong: 1) bén dong gira cac nghim thirc (SS)
va 2) bén dong do sai § ngiu nhién (Sg); toan 1§ bién dong aia thi nghém (SSo) bang
tong $ céc cac 8in dong thanh phn (SS, va S$) hop thanh. Cac ndin bién dong nay co6
thé dugc tinh nhr sau:

Téng binh plrong toan b bién dong

SSro :ii(xu -%)° :iix; -G

i=1 j=1 i=1 j=1

Téng binh plrong do nhand

S$=Y (% x)* =30 -

i=1 j=1

Téng binh plrong do sai &

t n Y

SS =SSo0-SS= ZZ(VH —yi.]

i=1j=1
Caclictwudodfio=n-1;dh=a-1;df=n-a
Céc trung binh M§= SS, / dfa; MSg = SSE / df
Frn = MSa / MSg; gid ti t61 han R dra dfe)

Két luan:

Néu Frn < Fa.graare) thi chip nhan Ho, ngrroc lai thi bac b Ho
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Bang phan tich plong sai

Ngudn bién dong df SS MS N F
Nhan 6 a-1 S% MSa MSa/ MSe  F(a, dfa, dfp)
Sai $ n-a S8 MSe
Toan ® n-1 SSo

Vi du 4.2: Mt thi nghem duoc tién hanhdé so sanh riic do ting trong aia gag 4 khiu phan
an khac nhau. Gin 20 con gaténg déu nhau va phan & cach ngu nhién vao rét trong 4
khau phain. Nhr vay ta c6 4 nhémidong vat thi ngheém, mbi nhom ém 5 ga; Kt qua thi
nghiém dugc ghi lai & bang sau ¢on vi tang trong tinh theo g):

Khau prin 1 ~ Khiuphin2  Khiu ptin 3 Khu phan 4

99 61 42 169
88 112 97 137
76 30 81 169
38 89 95 85
94 63 92 154

Day la vi di vé thi nghgm dugc bo tri theo m6 hinh @t nhan 6 hoan toan ni nhién. ¥u
to thi nghém laKhau phin véi 4 nghiém thire (Khau phan 1, 2, 3 va 4).

Ta c6 lang phan tich plrong sai

Ngudn bién dong df SS MS = F0.05: 3: 16)
Khau phan 3 16467 5489 6,65 3,24
Sai $ ngau nhién 16 13212 826
Tong bén dong 19 29679

Két luan: Bac B Ho, nhr vay ting tiong aia gad 4 khiu phin an khdng phi nhue nhau.

Su sai khac nb nhit c6 y nghia (Least Significant Difference - LS@Pi véi 2 miac A va A
cO S lan lap n va n tinh theo cong tic:

i n j

LSO = tasz,dE) % \/MS . (i f L

Néu chon mic y ngha o = 0,05 t(0,025;16) = 2,12; & n = 5 dodo khi so sanh céac trung

binh c6 tié ding LSD 05 = 2,12x ‘/826><§ =3854
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So céc trung binh:

(A1) so Vi (A [79-71=8<38,54 Sai khac khéng c6 yiagh

(A1) sowi(A3) [79-81,4=2,4<38,544 Sai khac khéng cé yiagh

(A1) so Wi (Ag) [79-142,8=63,8 > 38,54 Sai khac cé y fgh

(A2) sowi(Asz) [71-81,4=10,4<38,54 Sai khac khéng c6 y fegh

(A2) sowi (Ag) |71-142,8=71,8> 38,54 Sai khac c6 y tagh

(A3) so Wi (A;) [81,4-142,8=61,4> 38,54 Saikhac coy figh

Ta c6 it xay drng mbt bang co cac ch céi a, b, c..dé thé hién ar sai khac gia cac nghim
thuc theo cac boc sau:

1) Sip xép cac gia trtrung binh theo thty giam dan nhr sau:

Khau phin Trung binh KAu phan Trung binh
1 79,00 4 142,80
2 71,00 > 3 81,40
3 81,40 1 79,00
4 142,80 2 71,00

2) Dya vao Kt qua so sanhi¢ tao cacduong gich chung cho cac kh phin c6 gia ti trung
binh king nhau; g thé nhur sau:

Khau phin Trung binh
a
4 142,80 b
3 81,40
1 79,00
2 71,00

mdi mot duong thing trong tng Wi mot chix céi (a, b, c...)

3) Tir bing trén, ta c6 thdat cAc clir cai bén gnh cac 6 trung binh va#p xép khau phin
theo thr tu ting can nhr bandau ta c6 nlr sau:

Khau phan Trung binh KAu phn Trung binh
4 142,86 1 79,06
3 81,40 > 2 71,00
1 79,00 3 81,40
2 71,00 4 142,86
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Viéc so sanh hai trung binh theo LSixdhg cH dungdé so sanh it sb cip trung binh ma
truéc khi thi nghém ching taid c6 ydo so sanh. Bu so sanhat ca cac é@p trung binh, hay
con gi la kiém dinh sr bang nhau ¢a %t ca cac @p trung binh (multiple comparisons) thi
muc y nghia khdng con & ma ntb di nhiéu, dodé cac nha nghiénao thing kéda dé xuat
nhiéu cach kém dinh khacdé dam bio mic y ngha a nhe kiém dinh Scheffé, Tukey,
Bonferroni, Dunnett, im dinh da ptam vi (multiple range test) Duncan, Student- Newman
Keuls, . . .Trong cac dong trinh may tinh chuyénévthdng k& con cé ni cach so sanh
khac.

Thi du mudn so sanh theo Duncan (céo kip bing nhau va g la r) phii sip céac trung binh
tr nho dén lon. Khi so sanh Bu $ céac trung binh thi, futheo cac trung biné ké nhau hay
cach nhau @t trung binh, cach nhau hai trung binh, . . .magdcac ngong so sanh khac

nhau. VBc so sanh &n hanh nir sau:

1) Tinh sai & cia trung binhs, = MS
r

2) Léy gia ti rp trong king Duncantng Wi bac ty do df nhan i s; dé c6 khaing R,

3) So sanh B x; - xi Véi Ry.

Néu hai trung binh &n nhau thidy p = 2, cach nhauénthi p = 3, cach nhau haithip =4, . ..

Néu hiéu bé lon hay ing R, thisai khac khdng c6 y nggn ngroc lai thi sai khac c6 y ngh.

Trong thi di trén

(A2) (A) (As) (As)

71,0 79,0 (81,4) (142,8)

s ‘/8—56 =12853 v4i bac ty do di = 16
P 2 3 4
p 3,0 3,15 3,23
Ro 38,56 40,49 41,52

(A) - (A2) = 79,0- 71,0 = 8 < R= 38,56

(As) - (A)= 81,4 - 71,0 = 10,4 <= 40,49
(As) - (A) = 142,8-71 = 71,8 > R= 41,52
(As) - (A) =81,4- 79,0 = 2,4 < R= 38,56
(Ag) - (A)= 142,8 - 79 = 63,8 >R= 40,49
(As) -(Ag) =142,8- 81,4= 61,4 >R 38,56

Sai khac khéng co y figh
Sai khac khéng co6 y righ
Sai khac c6 y nigh
Sai khac khéng co y righ
Sai khé&c c6 y righ
Sai khac c6 vy righ

Trong vi di nay céc Kt luan khdng khac &i so sanh theo LSD
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4.2. Kiéu thi nghiém khéi ngau nhién day da
Randomized complete block design - RCBD)

Nhu d& néu trén, mé hinh #iiké thi nghém kiéu hoan toan riw nhién ch thuc ar ¢6 héu
qua khi toan b dong vat thi nghém cé sr ddng déu cao va cadiéu kién ngai canh phii
duoc kiém soat d dang. Trong thc t, dic biét 1a trong ckin nuéi tha y 4t kho ¢ th thoa
man cung rt lic cacdiéu kién d& néu. Mo hinh tht ké thi nghém theo kéu khoi ngdu
nhiénday du duoc dwa ra nim han ché nhitng khé khin doé.

Nguyén fic tao khdi 1a dat duoc ar dong déu t6i da trong ndt khdi va sr khac nhaudn nhit
giita cac kldi. Cac khbi duoc goi la day du khi trong mdi khéi c6 day du cacdai dién cia cac
nghiém thic va ngu nhién khi cacton vi thi nghém dugc b tri mot cach hoan toangau
nhiénvao cac ngldim thic. Trong qua trinh thi ngém, tt ca cacdon vi thi nghém trong
cung ndt khdi nhan duoc tit cacdiéu kién nhr nhau ngai trir yéu t5 thi nghém.

Trong chin nudi - tha y, khi co th coi 1a cac nhonddong vat cling ndt giéng, gisi tinh, twi,
cung kibi lwong hdic ding co6 tte 1a nhémdong Vat sinh ra ciing 6t bd, cung tra.

Mot sb Iy dodé chon mé hinh thi ngléim khbi ngau nhiénday du Ia:

a) Do khéng timdugc di n =a x b don vi thi nghém dong déu dodé phai chon b kidi, mdi
khdi c6 adon vi thi nghgm dé sip xép cho a nic caa nhan 4.Vi du so sanh 6 cong tie thi
nghiém, mbi céng thirc lap lai 5 lan. Gi s ta khéng timduoc 30 con én déng déu vé khoi
lwong, dodé chon 5 16, mdi 16 6 conddng déu dé bb tri 6 cong titc.

b) C6 té cé mbt ngudn bién dong theo mit hudng, thi di hudng réing, hréng gid, hrong dic,
huéng chiy cia nréc ngim, hréng thayddi cua cHit dat, . . . khidé phai b tri cac kidi
vudng goc i hudng bén dong nhim can ling tacdong aia bén dong (vi mdi cong thic déu
cO mit & tat ca cac kidi, mdi khéi mot 1an).

4.2.1. Sb khéi can thiét

Céc kg thuat diingdé xacdinh dung irong miu trong mo hinh it ké thi nghgm mot nhan 6
hoan toan nau nhiénNC(’) th dugc ap ding tnec tiép doi voi moé hinh kidi ngau nhiénday du.
Cacduong cong choan co tie dugc ar dung Wi cong thic:

b d?
@ =2 _

aog

hoic

_ bd?
2ac?

véi b = & khdi can thiét.
Vi du ta clon d = 0,760 = 0,05; 1 3 = 0,8 ; $ nghiém thic a = 4 ;0 = 0,70; ta & cH

_ bd®> _ b(172° _
Y a0 2(4)(068)* 080
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véicacictwrdovs=a-1=4-1=3va,=@-1)b-1)=4-10-1)=3b-1)

b @ @ 3(b-1) B 1B
3 2,40 1,55 6 0,60 0,40
4 3,20 1,79 9 0,30 0,70
5 4,00 2,00 12 0,20 0,80
6 4,80 2,19 15 0,12 0,88
7 5,60 2,37 18 0,08 0,92

Nhu vay can it nhit 5 khdi dé thaa mandiéu kién bai toan.
4.2.2. Uu diém va nhigc diém

M hinh thi nghim kiéu khi ngiu nhiénday du duoc thiét ké don gian gan nhr md hinh thi
nghiém kiéu hoan toan réw nhién. M6 hinh thi nghin theo ki co thé dugc thiét ké véi sb
nghiém thic va i sb 1an lap bat ky; nheng doi hoi s6 1an Iap lai phai bang nhauo céc
nghiém thac.

M6 hinh thi nghdm khbi ngiu nhiénday du chi thé hi¢n day du cacuu thé chodén khi c6 ot
hay nhéu nghém thirc haic khoi bi loai bo, vi du cé nhirng $ liéu bi khuyet trong qua trinh
thu thap haic trong qua trinh phan tich.

So Wi md hinh thi nglim kiéu hoan toan riw nhién, mé hinh kK ngdu nhiénday da cho
hiéu qua vado chinh xac caodn. Piéu nayduoc thé hién rd, Wi cung mét nguyén 1t liéu
thi nghém < cho Kt qui chinh xac bn haic v6i cung ndt d6 chinh xac co6 th giam dugc
nguyén ¥t liéu thi nghém. D6 chinh xac ga thi nghém ting 1én i vi bién dong gira cac
khdi da dugc loai bo trong qué trinh phan tich vakhiang phéat hén duoc anh hréng aia cac
nghiém thic ting I&n. Tuy nhién & mot sb cong thirc thi nghém trong ddi 16n (vi du nhiéu
hon 20 nghém thic) va Wi cac nguyén &t liéu c6dd ddng déu thip thi héu qua caa md hinh
bi giam mot cachdang K; khi d6 mé hinh kibi khdngday du s3 duoc 4p ding.

4.2.3. Cach bb tri thi nghiém

Chon b krbi, mdi khoi cé adon vi thi nghem, bit thim ndiu nhiéndé xép adon vi thi
nghiém vao a cong tirc thi nghém trong khoi 1, saud6 bat tham dé xep a cong thic vao a 6
trong khoi 2, . . ., cwi cung la fat tham cho ki b.

Vi du bb tri thi nghém véi 4 nghém thirc (A1, A2, A3 va A4d) vi 5 khdi khac nhau (1, 2, 3, 4
va 5). Nhr vy ta € tao ra 5 kbi khac nhautam bao sr dong déu ti da trong trng khoi, moi
khdi c6 4don Vi thi nghém (4 kn lap lai) va ky thuat bit thim hoan toan riy nhiéndé phan
4 ¢ong vat thi ngheém trong ting khbi vé véi 4 cong thirc thi nghgm.
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Néu dong vat thi nghém duoc danh $ theo & d6 sau:

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

Sau khi b tri cacdon vi bing cach be thim ndiu nhién, s d6 thiét ké thi nghgm co tie
duoc trinh bay theowsdo:

Khéi
Cong thirc 1 2 3 4 5
Al 1 8 11 14 18
A2 4 6 9 15 19
A3 2 7 10 16 17
A4 3 5 12 13 20

S6 lieu thuduoc khi két thac thi nghim c6 the dugc trinh bay

Khoi
Cong thirc 1 2 3 4 5
Al 1 X11 8 X12 11 X13 14 X14 18 X15
A2 4 X21 6 X22 9 X23 15 X24 19 Xo5
A3 2 X1 7 X32 10 Xs3 16 Xaa 17 X35
A4 3 Xa1 5 X42 12 X43 13 Xas 20 X45

Hay & dang ng quét i a cong tikc va b kibi

Khéi
Cong thirc 1 2 . b
Al X11 X12 “es X1b
A2 X21 X22 e X2p

Aa Xa1 Xa2 .- Xab
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4.2.4. Phan tich $ liéu

Phan tich ptiong sai (ANOVA)duoc sr dung dé phan tich & liéu. Trong mé hinh thi ngéin
kiéu khdi ngau nhiénday du cé 3 ngén bién dong: 1) bén dong gira cac kibi (S), 2) bién
dong gita cac nghim thic (SS\) va 3) béndong do sai & ngau nhién (S§); toan 1§ bién
dong aia thi nghém (SSo) chinh ting ©ng cac cac Bbn dong thanh phn (S&, SS va S9).
Céc ngun bién dong nay c6 th duoc trinh bay qua md hinh phan tichdi day

4.2.4.1.M6 hinh phan tich

Xij = MU+ a+Db+ e i=1,...aj=1,..,b

u la trung binh chung.

a la chénhdch doanh hrong aia mrc i cia nhanéd, >3 =10

by 1a chénhdch doanh hrong aia khbi j , 3b; = 0

g la sai $ ngiu nhién; caciedoc lap, phan phi chuin N(06?)

4.2.4.2.Cach phan tich

Tinh ©ng binh plrong toan b SSo
a b
SS0 =) D> (% —%)°?

=1 j=1
Tinh ©ng binh plrong do nhan& SS,
a b
SS =) > (% -%)?
=1 j=1

Tinh ©ng binh plrong do kidi S

S8 =X 2 (%, -X

Tinh trung binh do sabsSS
a b
S&E :ZZ()% _X._)_(.j +i)2

i=1 j=1
Ciing c6 tk¢ tinh nhanh cadhg binh plrong nhr sau:

Tinh ©ng hang (ngldim thirc) TA; (i = 1,a), trung binh hang (ngéi thic) xi.
Tong ot (khéi) TK; (j =1, r), trung binhat X |

Téng & quan sat n=ab.

Tong toan b cac é liu ST =33 x;; , trung binh toan® x
Tinh & hiéu chnh G =ST/n
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a b

SS0=2.2.% -G

i=1 j=1

SS = %ZTAz -G
i=1

S =lzb:TKj2 -G
a‘s
S& =SS0- 5SS - Sk
Bictwudodfip=n-1=axb-1; dh=a-1;dk =r-1; dE = (a-1)(b-1)
Céc trung binh binh plong:
MS =SS /dfa; MS =S /dfk; MSe = SSE / df

Trong qué trinh phan tichithng it chi ¥ kém dinh khbi ma ch tip trung kém dinh nhan &
Gia thiét Ho : “Céc trung binh ea cac nékc bang nhau”,doi thiét H;: “Co it nhat mét cap
trung binh khac nhau”

Tinh Fin= MSa/ MSg; so Wi gid tri t6i han Ry, gta, di)

Két luan:

Néu Frn < R, ara, drey thi chip nhan Ho, ngroc lai thi bac b Ho

Dudi dang Hng hyp ta cé lang phan tich plrong sai

Ngudn bién dong df SS MS N F 16i han
Nhan 6 a-1 S% MSh MSa/ MSe  Fq da, dre)
Khéi b-1 S% M Sk
Sai $ (a-1)(b-1) S§ MSe
Toan ® ab -1 S%o

Vi du 4.3: (Mead va 6ng sr) Nghién @u & luong € bao lymphds chuwt (x1000 € bao
mm?> mau)dugc sr dung 4 lai thuoc khac nhau (A, B, C va D; tha D la placebo) qua 5
lta; 9 liéu thuduoc nhr sau:

Lual Lra 2 Lra 3 Lra 4 Lra 5
Thubc A 7,1 6,1 6,9 5,6 6,4
Thubc B 6,7 5,1 5,9 51 5,8
Thubc C 7.1 5,8 6,2 5,0 6,2

Thubc D 6,7 5,4 5,7 5,2 5,3
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bay la m6 hinh thi ngin kiéu khdi ngiu nhiénddy du voi so cong thirc thi nghém a = 4, 6
khoi chinh ting © ltra b = 5.

n=4x5=20; ST=119,3; G=179,20=711,62453 x%; = 720,51

(STA2) /r=3567,35/5 = 713,475{K?) / a = 2872,11/ 4 = 718,0275
SS0=720,51-711,6245 = 8,8855

SS =713,47 - 711, 6245 = 1,8455

S& =718,0275 - 711,6245 = 6,4030

S& =8,8855 - 1,8455 - 6,4030 = 0,6370

Bang phéan tich plnong sai

Ngudn df SS MS =N Fl0.05: 3: 12)
Thuéc 3 1,8455 0,6152 11,59 3,49
Lta 4 6,4030 1,6007

Sai $ 12 0,6370 0,0531

Tong $ 19 8,8855

Két luan: Bac B gia thiét Ho, diéu nay clirng © khi sir dung cac lai thudc khac nhadtd lam
cho $ lugng € bao lymphd trong méau thaipi.

Sai $ thi nghém se=/MS. =,/00531= 0,230«

C6 thé sir dung sai khac bé rihcé ¥ nglia & mirc 5% (LSD)dé xacdinh sr sai khac co y
nghia thong ké @a cac &p gia ti trung binh bt ky

LSD(005)—td?E025 1[ —2179 1/00531 2 =03176

Trung binh
(A) = 6,42
(B) =5,72
(C) =6,06
(D) =(5,66)

So (A) wi (B) ]6,42-5,74d=0,70 > LSD Khac nhau co y righ
So (A) Wi (C) 6,42 -6,06= 0,36 >LSD Khac nhau cé y righ
So (A) wi (D) 6,42 -5,64=0,76 > LSD Khac nhau co y righ
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So (B) wi (C) ]5,72-6,06= 0,34 > LSD Khac nhau cé y righ
So (B) wi (D) |5,72-5,64= 0,06 <LSD Khac nhau khéng co y figh
So (C) wi (D) 6,06 - 5,664 = 0,40 > LSD Khac nhau khéng c6 y figh

Sau khi so sanh ta doc cac gia trtrung binh cling&i cac chir cai trong tng thé hién ar
sai khac ntr sau:

A 642
B 5,72
C 6,06
D 5,66

Nhu vay, cac gia trtrung binh khéng c6 éhgidng nhau thi khac nhau (P < 0,05)

4.3. Khdi ngiu nhién woi nhiéu don vi thi nghiém & mat nghiém thirc va khoi

4.3.1. CAach bb tri

Trong phin truéce, ddi vai thi nghiém khdi ngiu nhiénday du chi cé mbt don vi thi nghiém
trong nt to hop (nghém thic x khdi) va sai $ ngiu nhién @a mo hinh chinhimg trong tac
gira nghém thirc va ktoi. Chinh vi \dy khong tle kiem tra duoc tAcdong trong tac gira
nghiém thic va kibi. Giai phap duy nht dé kiém tra tdcdong trong tac laing $ don vi thi
nghiém trong ndi t6 hop (nghém thirc x khéi) 18n it nHit 2 don vi. Mot 1an nita xem xéta
nghiém thirc vab khéi, nhung trong ndi t6 hop (nghém thirc x khéi) cé ndon vi thi nghém.
Nhu vy s5 don vi thi nghgm trong mdi khéi s& 1a (nx a) vaduoc bo tri mot cach ndu nhién
vao Wi cac nghém thirc dam bao moi nghiém thirc trong ki cd ndon vi thi nghém.

Vi du: Mot thi nghém c6 5 kioi, 4 nghém thic va 8don vi thi nghém trong trng khi; do
d6 & ¢6 2don vi thi nghgm trong ndt t6 hop (nghém thirc x khdi). So do thiét ké thi nghgm
dugc thé hién nhr sau:

Khoi

Coéng thrc 1 2 3 4 5
Al 1 12 23 26 39

7 11 18 31 37

A2 8 9 19 25 36

6 15 20 32 38

A3 4 10 24 29 33

5 16 17 27 40

>
SN
N W
=
w
N
N
w
o
w
a
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S6 lieu khi Két thac thi nghdm c6 the duoc trinh bay nbr sau:

Khéi
Cong thirc 1 2 3 4 5
Al X111 X121 X131 X141 X151
__________________________ Xiag X2z Xz o X2 X152
A2 X211 X221 X231 X241 X251
__________________________ X2 X2 o Xeg2 o Xoa2 X2
A3 X311 X321 X331 X341 X351
__________________________ X312 ... X2 . Xe32 XM o Xew2
A4 X411 X421 X431 X441 X451
X312 Xa22 X432 X442 X452
4.3.2. M6 hinh phéan tich
Xik = M+ a+ b+ axbj +g; i=1,...,.a; j=1,...,b;k=1,...,n

Xk la quan sat tink caa khoi thir j va nghém thic tha i

U trung binh chung.

a chénhéch doanh hrong aia mic i cia nhand X a =0

by chénhéch doanh hrong aia khbi j , by = 0

axb; chénhéch do trong tac gira nghém thic va ki

gk  sai  ngiu nhién; cacg doc lap, phan phi chuin N(0g%)

4.3.3. Cach phan tich

Trong mé hinh nay, cac ngui bién dong bao §m: 1) bén dong gira cac kibi (S), 2) bén
dong gira cac nghim thirc (SS)), 3) bén dong doanh hrong trong tac (S«) va 4) bén
dong do sai & ngiu nhién (S§); toan 1 bién dong aia thi nghém (SSo) chinh kﬁng ong
cac cac lin dong thanh phn (S&, SS., SS« va S$). Cac ngdn bién dong nay c6 th tinh
nhue sau:

Tinh ©ng binh plrong toan b SSro

a b

SSo ZZZZ(Xijk _X)Z
i=1 j=1 k=1
Tinh ©ng binh plrong do nhan& SS,
SS =) > > (X, ~%)*=bn) (x.-%)*
i=1

i=1 j=1 k=1

M-

!
[y

Tinh tng binh plrong do kibi S

a b n

S& = ZZ (X, -X)? = an_zb:(i_,-.— X)?

i=1 j=1 k=1

Tinh tng binh pltrcrng do trong tac gira nhan & va khbi SSw
SS«k = nZZ(xU —X)?- S& - SS\

i=1 j=1
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Téng binh plrong do saié SS = SSo - SS - S&

i=1 j=1 k=1
1 a b n 2
SS =— -G
1 b a n 2
ss= > (33x, | -
j=L\i=1 k=1
1 a b n 2
SS ZEZZ( X | —S%-SS -G

S&E=SSo0-S& - S

Bac ty do dfro = abn -1; df=a-1; dk = b - 1; dik = (a-1)(b-1); df = ab(n-1)
Cac trung binh binh plong:

MS, = SS\/ dfa; MSc = S/ dfc; MSa = SSi / dfax; MSe = sé = SSE / dé
Gia thiét di véi tuong tac gira nghém thirc va ktbi; Ho: Khong c6 trong tac gira nghgm
thac va khoi véi doi thiét Hy: CO rong tac gita nghém thic va kioi.
Tinh Frv = MSak / MSE; S0 i gid tri t6i han Rg, drak, drey; NéU Frn < F, arak, are) thi chip
nhan Hy, ngroc lai thi bac b Ho

Gia thiét dbi voi yéu t thi nghém; Ho : “Cac trung binh &a cac néc bing nhau” Wi doi
thiét Hy: “Cé it nhat mot cap trung binh khac nhau”.

Tinh Frn= MSa/ MSg; so Wi gid tri t6i han Rq, gta, dte); néu Frn < F, dta, grg) thi crﬁp nhan
Ho, Ngroc lai thi bac b Ho

Dudéi dang Hng hop ta cé ling phan tich plrong sai

Ngudn bién dong df SS MS N F
Nhan 6 a-1 S% MSh MSa/ MSe  Fa. gta, are)
Khéi b-1 S% MSxk
Nhan 6 x Khoi (a-1)(b-1) S&« MSax MSak/ MSe  Fq, gak, dfe)
Sai $ ab(n-1) Sg MSe

Toan abn -1 S
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Vi du 4.4: Mot thi nghém duoc tién hanhdé xacdinh anh hrong aia 3 ¢dng thic thi nghém
(A1, A2 va A3)dén ting trong trung binh trén ngay (gram / ngayjpdéduc. Béduc duoc
can va chia thanh 4 khdya theo kidi luong kit dau thi nghém. Trong ndi khéi cé 6dong
vat thi nghém duogc chon ra vadugc phan ndu nhién ¥ véi cac nghém thirc. Nhr vay toan
bo sb dong vat thi nghém tham gia thi nglim 1a 4<3x2=24 bé. § liéu thu thp sau khi kt
thac thi nghim nhr sau:

Khi
| I 1l \Y,

Al 826 864 795 850
__________________________________ 86 .84 810 845
A2 827 871 729 860
__________________________________ O .81 79 .84
A3 753 801 736 820

773 821 740 835

Téng binh plrong do nghim thrc SS, = 8025,58
Téng binh plrong do ki S = 33816,83
Téng binh plrong do trong tac gita khdi va nghém thirc SSk = 8087,42
Téng binh plrong do sai § SS= 2110,00

Bang phan tich plrong sai (ANOVA)

Nguon bién dong df SS MS N F

Nhan 6 2 8025,58  4012,79 22,82  (obs 2 127 3,89
Khi 3 33816,83 11272,28

Nhan 6 x Khéi 6 8087,42 134790 7,67 (s, 6. 127 3,00
Sai $ 12 2110,00 175,83
Toan I 23 52039,83

Nhu vay, & mic o = 0,05; gi thiét Ho bi bac Ib ddi véi ca nghiém thic va trong tac (nghim
thirc x khéi). Diéu nay chirng © rang céanh hrong aia nghém thic vaanh hrong nay khac
nhaug tirng khbi khac nhau. Hay néi &t cach khacanh hrong aia nghém thac khac nhau
tuy thudc vao kidi luong vao thi diém bit dau thi nghém.

4.4, Kiéu thi nghiém 6 vuéng La tinh

Ngoai kiéu b tri hoan toan riw nhién va khi ngau nhiénday du con hay dung ki 6 vudng
La tinh trong thi ngldim mot nhan 6. Trong mé hinh nay ngéin thic duoc bd tri vao cac
khdi theo 2 hréng khac nhau, thyng i 1a hang va ét. M&i hang va ndi cot 1a mot khdi day

du chia tit ca cac nghdm thac.

Kiéu thi nghém nayduoc lya chon khi khao sat nhané trong hoan #nh cé hai kxéng bién
déng ma chang ta néun can kng, vi di theo ddi 8n luong sta aia cac bo®ad cac cong the
thi nghém khac nhau va trong cac gian tiét sira khac nhau trong chy kiét sira.
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M6 hinh naydic biét hiru ichdbi véi thi nghiém c6 $ lwong dong vat bi han ché va sr dong
déu khodng cao. Vi d nghién &u ar bién do6i protein trong d co bang cach & ky thuat 15 do
da co & 4 dong Vat; 4 laai thirc an (A, B, C va D)duoc tién hanh nghiéntw, mbi loai thic an
chira trong céc tui nilortugc dat trong i ¢o cua tirng dong Vat trong cac khang thyi gian
khac nhau.

Dic diém caa cach B tri nay la ndi mic cia nhan é cé mit mot 1an & mdi hang va mt 1an ¢
moi ct, sr sap xep nay la hoan toan ag nhién; vi d theo ddi rong dra aia 4 con bo &a
trong 4 giaidoan trong chu k tiét sira, khi chaan theo 4 cong tirc A;, Az, Az, As

S6 nghiém thic chinh king $ hang va & cot con $ 6 vudng én thiét chinh la binh pirong
cua © nghiém thrc. Luu y rang, tit ca cacdong vat tham gia thi nglém phii duoc giir lai dén
khi ket thac thi nghim, réu khdng trong qua trinhidy so6 liéu € gap nhieu khé khn.

M6 hinh & vuéng La tinh ttdng duoc sr dung Wi s nghiém thac tr 4 dén 8, hay & dung
nhat 1a md hinh 44 va it s dung dbi véi mé hinh bn hon 8x8.

4.4.1. Uu diém va nhugc diém cia mo hinh

Trong mé hinh thi nghim nay, hai kkéng bén dong dugc kiém soatddng thyi, vi vay md
hinh nay ¢ co ban cho héu qu cao fon so Wi md hinh thi ngim kiéu hoan toan riw
nhién va kiéi ngiu nhiénday du, dong thyi giam duoc $ dong vat tham gia thi ngléim cing
nhu khic phuc duoc ar kémdong déu aia dong vat thi nghém.

Tuy nhién, kéu thi nghém nay c6 niing nhrgc diém 1a $ mirc cua hai wéng bién dong phii
chon bing nhau va h1g $ muc cia nhanéb gia thiét rang khdng cotong tac gira cac rong
v6i nhau va ¥i nhan 6; thém vaodd, $ bac tr do aia sai 8 ngiu nhién trong dbi nho, nén
cac kEm dinh F trong phan tich plong sai va cac km dinh & cac trung binh kém chinh xac.

4.4.2. Cach bb tri

Céa mirc cia nhanéd (A1, A, . . . ,A). Chon a mac cia hréng bén dong thr nht, goi d6 la
a hang. Cbn a mirc aia hréng bién dong thr hai, gi d6 1a a ét. Chon mot so dd 6 vubng La
tinh ax adé saudo kit thim a mrc cia nhan & vao cac 6 trongosdd. Luu Y ring, én phii
tién hanh ndu nhién hoéa theo hang #mtheo &t ciing nhr bd tri cAc nghdm thic trong cac
hang va cacat phai tuan thi theo nguyénit ndiu nhién.

Vi du bb tri thi nghém theo md hinh & vuéng La tinhx44, sy d6 thiét ké thi nghém oo ban

c6 trong céc dng in €in haic c6 tié tu lam nt cachdon gian nhr sau. Hangiau viét cac chi
cai a b ¢ d; hang thhai day b 1éndau con a chy xuong cuwi, hang thr baday c I1én con b

chay xudng cui, . . . Cach nay @ tit 1a xXép hang vong quanh, sdd taduoc
a b C d
b C d a
C d a b
d a b c

Bit thim ngiu nhién 4 th c6 ghi cAc & 1, 2, 3, 4. Thi dduoc 3 4 1 2; nir vay chang ta c6
tuongung: a— Az, b - As,c - Ay, d - Az
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Az Ay A1 Az
Ay Aq Az As
A1 Az Az A
A, As As A1

Ta c6 ndt so d6 thiét ké thi nghem v6i 4 nghém thirc. Cac 6t va hangduoc biéu thi twong
rng Wi cac giaidoan va caaiong vat thi nghém nhr sau:

Cot (Bong vat)
Hang (Giaidoan) 1 2 3 4
1 Az Ay A1 Az
2 A4 Aq Az As
3 Aq Az As Ay
4 A, Az Ay Aq

Néu X |a gid ti & hang thir i, cot thir j va s nghiém thirc k; thi  liéu thu thip duoc tir md
hinh co tlé duogc trinh bay d6i dang bng quat nix sau:

Cot (bong vat)
Hang (Giaidoan) 1 2 3 4
1 X11(3) X12(4)  X131)  X13(2)
2 X21(14) X22(1) X23(2)  X23(3)
3 X31(1) X32(2)  X33(3)  X33(4)
4 Xa12)  Xa2@) X4z Xa3()

4.4.3. M6 hinh phan tich

Xijk = U+h +¢ +ac+ej (Ii=1,aj=1,k k=1,3a)
Xijk la quan sad hang th i, cot thir j vad nghigm thac k
M trung binh chung.
hi chénh¢ch doanh hrong adia hang iz hy =0
G chénh¢ch doanh hrong aia ot j, ¢ =0
a chénh éch doanh hrong aia mrc k caa nhané, = a = 0
@ik sai $ ngiu nhién; gi st cac g« doc lap, phan phi chuan N(0,62)
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4.4.4. Cach phan tich

Toan I bién dong dugc hop thanh i cac bén dong thanh phn hang, 6t, nghém thic va sai
S0 ngau nhién.

SSo0=S$+ST+SS +S&
vai céc tic ty do tronging

@-1)=@-D+@-H+@-1)+@-2@-1)

a 2
SSi=ad g-ij
i=1

a 2
S =a) | X~ ij
=1
a 2
SS=ay x‘k-i]
k=1
a a 2
s&:azz(iu—ii-ij-mz;(j
=1 j=1
a a \2
SSro ZZZ[XUK _Xj
i=L j=1

Bactwdodfip = a2-1; dfi=a-1,dg=a-1;dfk =a-1; dt = (a-1)(a-2)

Cac trung binh binh plong:

MSy = SS / dfy; MSc = S& / dfe; MSas =SS/ dfa; MSg = S&/ dfe

Gia thiét doi vai yéu t thi nghém; Ho : “Cac trung binhiga c&c nic bing nhau” wi doi thict
Hi: “Cé it nhat mét cap trung binh khac nhau”.

Tinh Fry = MSa / MSg; s0 \6i gid tri t6i han R, dea, drey, NéU Fry < R, ara, are) thi chip nhan
Ho, ngroc lai thi bac & Ho.

Kiém dinh d6i voi hang va 6t thuong itduoc quan tamién vi khdng mangal nhiéu y ngha,
tuy nhién @ng co tke lam trong tr nhr kiém dinh doi vai nghiém thac.

C6 thé tinh nhanh cadhg binh plrong nhr sau:

Tinh ng hang TH tong &t TG, tong theo tng mic dia nhan& TAy, saudo tinh n = ax a;
Tong toan b gia ti sb li¢u trong ing ST =2x; haic ST =3TH;

Tinh ©ng cac gia irsd liéu binh plrong SST= Z3x%;
Sé diéu chinh G=ST/n

Téng binh plrong toan b SSo=SST- G
Téng binh plrong do hang S5=ITH?/a-G
Téng binh plrong do &t S$=3TC?/a-G
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Téng binh plrong do nhan& SS. =3TA? /a-G
Téng binh plrong do sai & SS$ = SSo- SS - SS- S&

Bang phan tich plrong sai (ANOVA)

Ngudn bién dong df SS MS N F i han
Nhan 6 a-1 SQ MSa  MSA/MSe Fla, dfa. dfE)
Hang a-1 Ss MSy  MSy/MSg F(a, dH, dfE)
Cot a-1 Sg MSc  MS/MSe Fa, dfc, df)
Sai $ (a-1)(a-2) S8 MSe
Toan a’-1 SSo

Vi du 4.5: Mead va 6ng sr tién hanh nghiéniw anh hrong aia thrc an muaddng dén sin
luong sra theo mé hinh & vudng latinh. C6 4alihphin an khac nhau (A Az, As, As), 4 giai
doan thi nghém (1, 2, 3 va 4) @i giai doan kéo dai 3 thn va c6 4dong Vat thi nghém (1, 2,
3 va 4). Mbi bo an tirng khiu phin trong 3 tdn va mdi bo tham giad ca 4 giai doan thi
nghiém. Sin lugng dra cH dugc tinh Hng @ng trong tén th 3 cia mdi giai doan. S liéu
dugc ghi ki nhue sau @on vi tinh pound)

Bo (oot)
1 2 3 4 Bng $
1 A; 192 A 195 As 292 A, 249 928
Gial doan 2 A190  A203  A218  A210 821
(hang)
Az 214 A 139 A, 245 A 163 761
4 A, 221 Ag 152 A 204 A 134 711
Tong $ 817 869 959 756 3221
Ta c6 lang phén tich plrong sai:
Ngudn bién dong df SS MS = F
Khau phan 3 8608,70 2869,20 21,22 Gos: 3:6)= 4,76
Giai doan 3 6539,20 2179,20 16,12
BO 3 9929,20 3309,70 24,47
Sai $ 6 811,40 135,20

Toan 15 25887,50
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Két luan: O mirc a = 0,05 ta bacdgia thiét Ho, tirc la cac ku phin an khac nhada lam
anh hréngden san luong gSra.

C6 the dung plrong phap LSDi#é so sanh khac nhau gia trng ¢ip nghém thic nhr sau:

LSD = t(0,025;6% ‘/% = 20,12

Cac gia ti trung binh tiréc va sau khi so sanh:

Khau phin Trung binh Khu phan Trung binh
A, 170,80 A 170,86
A, 188,00 > A 188,00
Az 217,00 A 217,006
A, 229,50 A 229,50

Ngoai 3 kéu thiét ké thi nghém da néu trén (Hoan toan iig nhién, Kibi ngiu nhiénday du
va 6 vubng La tinh) con & o kiéu o tri thi nghém mot nhan 6 phac tap hon nhu:

Khi mdi khéi khong chiradii cac nirc cia nhan (b 6 trong nt khdi nho hon s5 mitc a) thi
co the bo tri kieu khoi ngau nhién canioi khéngdu (BIBD)

Khi cé 3 hrong bén dong thi cé té mé rong kiéu 6 vudng La tinh thanh 6 vudng La tinh Hy
lap (Greco Latin square).

Khi bé tri 6 vuong La tinh gi sb nghiém thic it thi $ bac ty do con 4i cho sai 8 ngiu nhién
nhé dodo co tie 1ap lai 6 vudng La tinhdé tang kic tr do cho sai&

Trong céc thi ngléim & gidng khi khio sat bariau vsi sb lrong cac dong (ging) qua én thi

co the chon kiéu luai 6 vudng (Lattice design).

4.5. Baitap

4.5.1: Mot thi nghém dugc tién hanh A B C D
nhim nghién &u anh hrong aia 4 cong 456 365 502 457
thirc thre an khac nhau (A, B, C va Bjen 436 400 476 456
déu va chia hoan toan ag nhién ¥ Véi 463 387 499 487
sau:

Két luan vé anh hrong aia cac cong tic thirc an dén ting trong aia bod BBB.

4.5.2:Tang trong aia gad 16 cbng tikc thi nghém, cac cong tirc khac nhaw cac mirc axit
amin. Mbi gia tri trong king dr6i day 1a toan b khéi luong (gram) éa 3 ga cung 6t long
trong giaidoan tir 10dén 20 ngay tdi. C6 6 khu chang khac nhau, cac congiththi nghém
duoc phan ¢ cac bng mbt cach hoan toan Ag nhién trong cung @t khu chéng cédiéu
kién tiéu khi hiu & mirc 46 dong déu cao nhit c6 the. Két luan vé anh hrong aia axit amin
dén ting trong aia ga.
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A Khu chwbng
Cong thirc 1 > 3 7] 5 5
A 125 95 121 92 80 87
B 201 169 152 174 141 128
C 251 216 209 231 226 230
D 332 323 310 317 320 291
E 224 170 176 193 163 153
F 294 290 268 279 274 267
G 206 187 172 180 170 147
H 298 237 281 291 267 184
I 116 101 103 146 94 80
J 135 137 129 138 121 131
K 171 160 156 207 171 144
L 262 277 233 249 213 221
M 165 155 135 165 145 124
N 222 196 184 200 164 167
O 180 156 187 187 162 157
P 247 264 211 247 222 229

4.5.3: Mot thi nghém duoc tién hanh

nhim xacdinh anh hrong aia cac lai thicc Giai Bé

an b sung khac nhau (A, B, C va @gn doan 1 5 3 p
luong @ khd ma bé nudi & béo thu nhn

dugc (kg/ngay). Thi ngléim duoc thiét ké 1 10,0 9,0 11,1 10,8
theo m6 hinh & vudng la tinhdv4 dong (B) (D) (C) (A)
vat trong 4 giaidoan, mbi giai doan 20 2 10,2 11,3 9,5 11,4
ngay. Trong ri giai doan 10 ngaydau (©) (A) (D) (B)
dugc coi la giaidoan thich nghi, 10 ngay 3 85 11.2 12.8 11
ticp theo la giaidoan thi nghém dé thu (6) (B,) ( A’) ©
thap 9 liéu. S liéu thu dugc ¢ bang bén

canh la ki luong & kho trung binh bé 4 11 11,4 117 99
thu nhin duoc ¢ 10 ngay thi nglém. Hay (A) (©) (B) (D)

rat ra Kt luan tir thi nghém néu trén.

4.5.4:Gia sit, mbt thi nghBm duoc thidt ké Gial Bé

tuong twr nhue ¢ bai ip 4.5.3, nlgrng codco?2 doan 1 2 3 4
0 vubng la tinhduoc thiet ke dong thoi va

mdi 6 déu c6 4dong vat thi nghgm va 4 1 1(?:’)9 1(;\’)2 ?[’;)1' 1(;)2
cong thirc thi nghém khé&c nhau. &li¢u &

6 vudng la tinh th nhit nhu trong bai 4p 2 10,5 9,6 11,4 109
4.5.3,6 6 vubng la tinh th 2 nhr trong (B) (D) (©) (A)
bang bén. Hay &n hanh phan tickdé dua 3 11,1 11,4 11,7 9,8
ra két luan vadua ra nin xét & mé hinh (A) (C) (B) (D)

(D) (B) (A) ©




