Chwong 6

Twong quan va Ioi quy

Trong chrong nay chdng tagsxem xét ndi quan ¢ giita hai bén dinh rong dugc khio sét
ddng thoi trén mdt ddm déng, diéu nay cé ngta la khi ta dy ngiu nhién nt ca tié coa dam
dong ra xem xét thi @ cando, phan tich, thh nghiém ddng thoi hai dic tinh sinh bc dinh
lugng X va Y.

Vi du can vado duong kinh @a tng ga, can védo vong ngc cia bo, can kbi lugng bibng
trirg vado chiu dai @ia cé, nhit 4o mdi trrong va lrgng thrc an thu nlan; ham trong lysin
va protein trong tirc an, @6 day no lung va § € nac o lon . . .

Sau khi kiao sat not mau gom n c th ta thuduoc n cip 9 (x;, yi), Mot cau fbi rat tw nhién
la hai bEn X va Y c6 quan &vsi nhau hay khong ?en co thi khi X thaydoi Y s& thay doi

theo nhr thé¢ nao?

Cau hi dau: X va Y c6 quan &ivéi nhau hay khdnguoc trinh by ¢ muc hé s6 trong quan,
cau hi sau khi X thaydoi Y s€ thaydoi theo nhr thé naodugc trinh By ¢ muc hoi quy.

6.1. Sap xép sb ligu

Khi c6 it $ liéu c6 the dé day n ¢&p $ dudi dang &t hay hang, éu nhiu hon thi c6 tit sip
dudi dang c6 &n $, néu nhieu nira thi chia khéng ¢ X va Y dé sap thanh BAng hai chéu.

1) Sip thanh hang

X X1 X2 . X
Y Y1 Yo C. W
2) Sip thanh hang céin $

X X1 X e A

Y Y1 Y2 ¥

m my np e nk n

3) Sip thanh 6t hoic thanh 6t c6 tin &

X Y X Y m
X1 Y1 X1 Y1 my
X2 Y2 X2 Y2 my
Xn Yn Xk Yk My

Tong n
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4) Sip thanh Bng, X gom k 16p, Y gom | 16p voi cacdiém giita x va y

X1 My M2 Ces my
X2 Ma1 Mp2 - My
Xk Mk1 M2 Ce Mk

Tu dang king co tht dé dang chu@n thanh dng ot hay hang céan £ va ngroc tro lai
chuyén tir dang @t hay hang céah $ thanh kng.

O phan sau cac cong tic tinh toandua ra ch diing khi  ligu viét dudi dang hai 6t khdng
c6 tan 0, khi c6 &in  thi phii thém &in $ vao céac céng tfc.

6.2. Hé sb twong quan.

Trong toan ke khi c6 hai day&x; va y nguoi ta cd tie khio sat néi quan It gira X va Y
bang khai ném ham §.

Trong thng ké Xva y la cac gia fr thuduogc trong mu quan satia hai bén ndiu nhién X,
Y va ngroi ta mubn dua ra ndt con $ dé danh gia hai &in ngiu nhién X va Y cé quanéhvai
nhau hay khong.

C6 kha nhiu con $ dugc dungdé danh gié X va 'Y c6 quanéthay khong nting khong c6
con ® nao tha mandugc mpi mong mwn aia chung ta. Trong tiT t, cac nha nghiénue
thuong quan tamiten mbi quan k& tuyen tinh gira 2 tinh tang. Mirc d6 quan & nayduoc thé
hién bang k¢ s5 tuong quan. H SO twong ‘quandugc danh gia ladon gian, & dung va co

nhiéu uu diém, nhrng ch thé hién dugc mbi quan 1§ tuyén tinh gita X va Y chir khéng tk¢
dungdé danh gia nbi quan k& néi chung éa hai bén.

6.2.1. Tinh hé sb twong quan
Dva trén ly thugt xac sit vé hé sd twong quan chiing ta cé congithsaudé tinh ke sb trong
quan nau rxy giita hai bén ngiu nhién X va Y
2 (% =X)(y; -~ )
My === - (6.1)
\/Z (x=-%)?2 (v, -9)°
1 1

Khai trién cong thkc nayduoc cong thic (6.2) thidn tién hon vé mit tinh toan

n ixliyl n e
DXyt b 2. %Y ~nxy
= - n n = - (62)
Q. %)? Oy’ J(xz =n(x)*)(y; = n(y)?)
(X -——— - WYy ———— )

Néu tinh tuin ty cac tham & thi c6 the 1an luot tinh phrong sai niu cia bén X, phrong sai
mau aia bien Y, hiép phrong sai nau cia X va Y.

rXY
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o = 22 (6.3)

> (x - %) z(y. y)? > (% - %)Y - 9)
(n-1)

Trongdd: s*=-+— =1 - cov,, =
g S, (n-1) y (n-1) XY

6.2.2. Tinh chit caa hé sb twong quan miu

1) La not sb nam giira -1 va + 1, n6i cach khédrygy O< 1

2) Néu Y va X c6 quan dituyén tinh Y = a + bX  thidrxy = 1 va ngroc lai néu Orxy = 1 thi
Y va X cO quan &tuyen tinh Y = a + bX

3) Néu X va Ydoc lap vé xac sit thi rxy = 0 nhing ngroc lai khdngdlng, réu rxy = 0 (@i
la khdng trong quan) thi ctia the ket luan X va Y doc lap ve xac suat. (N vay doc lap ve
x&c sut suy ra khénguong quan niing khdng trong quan khdng suy ic lap ve xac sit).

4) Néu thye hién hai phép kéin dbi tuyén tinh

U=aX+b; V=cY+d itHUV:rxy

Tinh chit nay dugc phat béu duéi dang: H O twong quan Bt bién déi voi phép bén doi
tuyen tinh.

Trong thng ké throng dung cach ain goc do msi va don vi do moi. Néu goi xo 1a ghec mai,
h ladon vi méi, sb do x caa bién X bay gi la u:

_(x=x9
"~ h

hay x=xo + hu

nhu vay tada thrc hién phép bdn doi tuyén tinh X = xo + hU. Tong tr d6i véi Y ta bién doi

Y =yo + kV

Bén tinh clit nay co té chiing minh clit ché nhy cac lt ding thic toan ke ddi vai 2 day $
nhueng & day ching ta tiia ntin khdéng cling minh.

Hé b trong quandugc coi la ndt sd do mdi quan & hay lién I tuyén tinh gita X va Y vi
khi CrxyJ gan ve phia 1 (trong i la trong quan ranh) thi c6 th ket luan X va Y ¢6 quan
hé gan véi quan I§ tuyén tinh, con Au Orxy Ogan @ phia 0 ( thrdng i la twong quan $u)

thi khéng Kt luan duoc gi vi c6 th X va Y doc 1ap hdic c6 the c6 quan B, nheng réu c6 thi
quan & nay khong th la quan B tuyén tinh.

V& diu thi réu rcy > 0 ta cotong quan dong, réu < 0 thi trong quan am

.......

H6 r=1 H7r>0mnh
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.....

H9r>0\yu

Vi du 6.1: Nghién ¢u mdi quan ¢ tuyén tinh gita duong kinh bn x (mm) va kidi luong y
(gram) @a not loai trang ga. Tén hando duong kinh bn va can khi lvong aia 10 qa
tring. S liéu thu thip dugc nhr sau:

Qua tring 1 2 3 4 5 6 7 8 9 10
buongkinhbn(x) 57 54 55 52 55 60 56 56 57 58
Khéi luong (y) 61 59 58 56 57 59 56 58 56 60

Dya vao cdng the 6.1 ta c6 thtinhduoc hé 6 twong quan nhr sau:

X y (x-x) y-y) (X-X)? (y-y)? (xX-x)(y-y)
57 61 1 3 9 3
54 59 -2 1 1 -2
55 58 -1 0 1 0 0
52 56 -4 -2 16 4 8
55 57 -1 -1 1 1 1
60 59 4 1 16 1 4
56 56 0 -2 0 4 0
56 58 0 0 0 0 0
57 56 1 -2 1 4 -2
58 60 2 2 4 4 4
560 580 0 0 44 28 16

Ta co: n = 10;3x;= 560;Xy;= 580 ; x=56; y=58.

Néu tinh theo (6.1)

r, =——° _ —04558

V44x 28

Néu tinh theo (6.2) thi
Txi? = 31404;3y> = 33668; ()%= 3136;3x> n(x)’= 44
TXiyi = 32496; Ixiy; - nxxx y = 16;3y? - n(y)* =28

16

r.,=———__ =04558
X J44x28
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Néu tinh tuin ty theo (8.3) thi:
S5 =4—94 =4,8889; < :2—98 =31111; cov, :1—96 =17778

17778
\/4,.8889x31111

=0,4558

Xy =

6.3. Hoi quy tuyén tinh

V& cacdiém quan sat Mx,y;) trén k¢ toa d6 vudng goc, cadiém nay top thanh mit dam

may quan sat nhin chung cénd mbt elip (ttr mot vai diém tach ra xa g la diém ngai lai),

néu Orxyd gan bing 1 thi elip 4t det, néu O rxy Ovira phii thi elip Biu bBinh, réulryxy 0 gan

bang khong thi cé 2 khning: haic ddm may quan séir man trén ndt pham vi rong (khéng
quan &), haic dam may quan sat khong coand elip maap trung thanh @t hinh cong (phi
tuyen).

Truong hop Orxy D gan 1 elipddm may quan sat khatdDé giai thich sr thaydoi cua Y khi
cho X thayddi nguoi ta throng dua ra mé hinh &i quy tuyén tinh Y = a + bX.

C6 thé tim hiéu mé hinh Bi quy tuyén tinh theo hai cach sday:

6.3.1. Puong trung binh ciia bién ngiu nhién Y theo X trong phan ptéi chuin 2 chiéu

Khao satdong thyi 2 bién ngﬁu nhiéndinh lugng (nhr da lam fr dau chrong nay). Gp blen

X,Y thuong tuan theo it chuin hai chéu, khidy néu theo ddi bin X trugc thieng Vi mdi

gia ti x cia bién ngiu nhién X c6 vé & gia ti cua bién Y, cac gia trnay c6 gid frtrung binh
ly thuyét 1a ky vong M(Y/ X).

Khi x thay doi ky vong M(Y/x) thaydoi theo va cadiem P(x,M(Y/ x)) chiy trén ndt duong
thang i la duong hoi quy tuyen tinh Y theo X.

Néu theo doi bin Y truée thi tng wi mot gid tri y cia Y ¢6 vo 8 gid tii cia bién X ¢6 trung
binh la K vong M(X/'y). Biem Q(y, M(X/'y) chay trén nt duong thing goi la duong hoi quy
tuyén tinh X theo Y.

Nhu vy, vé mét Iy thuyét, khi c6 phan pbi chuan hai chéu cacduong hoi quy tuyén tinh Y
theo X va Ibi quy tuyen tinh X theo Y chinh la c&trong ky vong codicu kién M(Y/x) va
M(X1y).

Trong trong hyp tong quat éa phan phi hai chéu cacduong ky vong codiéu kign co tie 1a
duong thing hadic duong cong vadugc goi la hoi quy Y theo X (hay X theo Y). Trong tic
nghiém chiing ta kho sat 2 bin dinh lwong king cach4dy miu vsi dung krong n kha én.
Thay chodudng i quy tuyén tinh ly thuyt c6 dudong i quy thec nghém. Goi (x, y) 1a ta
d6 caa mbt diém chay trénduong thing hbi quy, x va y la trung binh éng aia X va Y, s va
s, lado léch chin cia X va 'Y, phrong trinh i quy tuyén tinh thrc nghém cé ding:
y_y:rxvsi(x_i) (6.4)

X
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Néu viét phueong trinhduong thing dréi dang y = a + bx thi:

hé sb goc b:rXYi

X

tungdo géc a=y-bx (6.5)

Néu dung cong thc (6.2)dé tinh k¢ sd twong quan thi:

XY Z Y,
. ZX i~ . . —b) x
hé so goc b= tungdo goc a :M (6.6)
, (Zx )? n
DX
Néu dung cong the (8.1)dé tinh k¢ sd twong quan thi:
hesdgéc b= 2.(x =)0 = Y) tungdé gbc a=y-bx (6.7)

z (Xi - )_()2
DPuong i quy tuyén tinh thre nghém X theo Y cé phong trinh:

x-X=d(y- y) Wi hesbgocd=r, >

Néu viét duéi dang x = c +dy thi hoantv gic c= x -cy

Néu nhan & sb goc b @a hoi quy tuyén tinh Y theo X i hé sb goc d @a i quy tuyén tinh
X theo Y thidugc Pyy:

bxd :%XY
Véi vi du 6.1: Nghién @ru mdi quan I& tuyén tinh gita duong kinh bn x (mm) va kii lwong

y (gram) @a mot loai trang ga. Tén hanhdo duong kinh bn va can khi luong aia 10 qa
tring. S liéu thu thip dugc nhr sau:

Tada co: x=56; y=58; 3, =4,8889;§=23,1111; %y = 0,4558
Hoi quy tuyén tinh Y theo X

31111
58 = 0,4558-"————(x
Y 14,8889 (x=59

Viét du6i dang y = a + bx thi
Néu tinh theo (5.5) ta co:
hé sb gocb = 04558%;18519 0,3636 va tungdo géc a =58 - 0,3636. 56 = 37,6384
Néu tinh theo (5.6) ta co:
hé sb goc b= 4—2 =0,3636 va tungdo goc a _580-6, igssx >60_ =37,6384
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6.3.2. Pwong thang gin ding cia Y theo X
Xét bai toan thiong gip trong cac thi nghim néng nghip va sinh bc sau:

Mot bién X dinh lrong c6 céc gia trxi(i = 1, n), bén nay héc do chiing ta ahdong diéu
khién vi du thoi gian cai §ra, mic protein trong kiu phin, mat do nudi trong chﬁng, liéu
lwong thibc, . . . , hdc quan sat trongrtnhlen nhr tudi cua VAt nudi, thyi gian tét sira, $ con
dé ra trén tra, 56 con cai &a, tiéu 6n thrc an .

Bién thir hai la ndt bién Y ma qua quan sétéylthaydél theo X, vi di khdi lugng vat nudi
thay doi theo twi, nang sut sra trong ndt chu K thaydoi theo thi gian tiet sira, ch tiéu Y
vé phan xa cia chipt thaydoi theo krong thuoc X da tiém ...

Van dé dat ra 1a tim nat ham @éa X dé tinh din diing cac gia frcia Y.

Ham nay tlrong chon trong cacdp ham: e nhit (tuyén tinh), kc hai, [6garit, i . . . ham
phai don gian va & ly giai vé mat chuyén mén.

Néu dung xlam hoanhdo, y; lam tungdé thi c6 ndiém quan sat Mxi,y;) va bai toars day |a
dung ndt duong thing, dudng parabdnguong l6garit,duong mi, . . .dé ly giai sy thay doi
cua Y theo X, duong nay khéng bac phii di qua it ca cacdiém ma ch can di “sat”, di “gan”
cacdiém quan sat M

Trong ptin ham nhéu bién cia toan bc cao ép sau khi tinhdao ham riéng cdié cap dén
duong thang “tot” nhat theo nguyénat (hay plrong phap) binh pkong bé nht.
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Hoi quy tuyén tinh Y theo X

Gia sir chon duong ¢in dung laduong thing z = a + bx ta c6 mé hinh tytinh sau:
y=z+a=a + bx+q (6.8)

& lado chénh ¢éch gira gia ti thuc yi va gia ti tuong ung z trénduong thing (throng oi €
la sai $ hay ptan du).

Theo nguyénic binh plrong bé nlt thi duong “t6t” nhat trong caaduong thing dung lam
dudng din dlng laduong c6 tng binh plrong cac phn dur e’ nho nhit.

Dung céch tinhwe trj cia ham hai kin dé tim min 2€% thu dwoc hé hai phrong trinh (i la
hé pheong trinh chan) dé tim a va b.

an + Bx; = Xy
X + bZXzi = inyi
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C6 nheu cach gii h¢ hai phrong trinh fc nhit vi haian . Néu dungdinh thic dé giai thi
c6 ngay kt qua sau:

M RLINT
Z *~ RN (6.9)

T - (Zx) n

tring i cong thic (5.6)da dL‘mgdé tinh cac A s5 hdi quy a va by phan a/
Néu cacbién ngiu nhién g trong md hinh tu§n tinh (5.8) phan gh chuan thaa man 3diéu
kién:

a/ K vong king 0

b/ Phrong sai ing nhau (6.10)

c/ boc lap vai nhau.

thi sau khi tinh cacéhsd theo (5.9) ¢ th tinhduoc sai $ cua cac b s, phan tich vatanh
giacac ngan bien dong, phan tich saiosdu bao.

Duong thing gin dung 6t nhit vira timduoc theo (8.9) trong ting hyp nay @ing duoc Qi
la duong hoi quy tuyen tinh Y theo X.

(Bé phan bét c6 khi ngroi ta goi duong nay laduong i quy tuyén tinh ding I, conduong
trung binh trong mé hinh phandlthuan hai chéu ¢ a/ laduwong hoi quy tuyen tinh ding 11).

Trong md hinh bi quy tuyén tinh ding | bién X (khdng ndu nhién)duoc goi 1a bién doc Iap,
bien giai thich hay bén diéu khien con bénY (ngau nhién) thayddi theo X duoc goi & bién
phu thuoc, bién ket qua hay ben dap.

Tro lai dwong hdi quy tuyén tinhé phan a/, réu chon troc bién ndiu nhién X va coi nin bién
doc 1ap thi bén thayddi theo Y trong phan fh chuin hai chéu thas man caaiiéu kién vira
néud (5.10). Nhr vay duong i quy tuyén tinh ding I, theo ngka duong trung binh ga
bién Y theo bén X, ding chinh laduong Hi quy tuyén tinh theo ngia wra trinh RBy: “duong
thang din dung bt nhét di véi bién Y”, tac ladudng Hoi quy tuyén tinh ding 1.

Tém li khi can tinh Wi quy tuyén tinh theo ngia “buong thing gin dang 6t nhit déi voi
bién Y thi du X 1a bén khong ngu nhién i cac sai 8 g cia mé hinh thé mandiéu kién
(5.10), hay X 1a in ndiu nhién trong md hinh phan §ilchuin hai chéu tadéu c6 tté tinh
cac ¢ sb a va b Bng cach dung cac congih (5.5), (5.6), (5.7) h giai hé 2 phrong trinh
chun.

Viéc tinh sai 6 cua a va b, vic phan tich kin dong chung thanh B dong do ki quy va
bién dong do sai §, viéc tinh vadanh gia d bao hoan toan ging nhau.

Véi vi du 6.1:Nghién dru moi quan I§ tuyén tinh gitaduong kinh bn x (mm) va kidi luong
y (gram) @a mot loai trang ga. Tén hanhdo duong kinh bn va can kbi luong aia 10 qa
tring. S liéu thu thip dugc nhr sau:
Tadd c6: n=10; n = 10Zx; = 560;%y; = 580 ; Ix;* = 31404; Zxiy; = 32496

10a + 560b = 580

560a + 31404b = 32496
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Giai hé phrong trinh taduoc a = 37,6 ; b = 0,364. Nhvay hdi quy tuyén tinh kibi luong
theoduong kinh bn cia tnrng la:

y = 37,6 + 0,364x
6.4. Kiém dinh doi véi hé sb twong quan va cac & sb hdi quy
Trong mé hinh phan phchuan hai chéu thi k¢ sb twong quan rau la ot théng ké co k

vong la I¢ b twong quan ly thugt p. Bé kiém dinh gi thiét Ho: p = 0 Wi ddi thiét Hi: p £ 0
phai tinh gia ti T+ntheo cong thc:

TrnR = — 10i S0 Wi gid trj toi han t(@/2,n-2) (6.11)
1-r

n-2

Két luan:
Néu | Trn | < t(a/2,n-2) thi clp nhan Ho, ngroc lai thi bac b Hy

Véi vi du 6.1: Nghién ¢ru mdi quan 1§ tuyén tinh gita duong kinh bn x (mm) va kii lwong
y (gram) d¢ia mbt loai trirng ga.

Tada c6: n=10; r=0,4558
0,4558

TiNn= ————
1-0,4558
' 10-2

Két luan: chip nhan Ho: p=0

=1448;  1(0,025:8)= 2,306

Dé kiém dinh gi thiét Ho : p = po Vai ddi thiét Hi: p # po thuong thrc hién phép bin doi
1, 1+r
z==In(——
2 (1—r)
SR A TR 1 (1+p) . .
Bién nay phan pbi chuan véi ky vong Eln n va phrong sai 1/(n-3)

Tir d6 c6 quy dc kiém dinh:

5 _\/n—3(
TN — 2

|n(i : ) =In(

1+po)J _+n-3 m[ L+ r)(l—po)J
1-p, 2 @-r)@+ p,)
S0 \Gi gia tri téi han z(@/2) cia phan pbi chuan tic

Két luan: Néu |Zrn | < z(a/2) thi cHip nhan Ho, ngroc lai thi bac & Ho

Trong md hinh bi quy tuyén tinh y = a + bx cac sabsluoc gia thiét phan pldi chuin
N(0,09).
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Sau khi tinh cacésd a va b aaduong hi quy co the tinhduoc chénhéch gira gia ti quan
séat (y) va gia ti trong ung tréndudng hdi quy (V)

y'i= a+bx > a=y yi=y- (a+by
Phrong saio? duoc ude lugng hyi sé

3 (y, - (a+bx))?

SE? == 2 (6.12)

SEduoc goi la sai $ cia mdt quan séat trong md hinfinquy tuyén tinh.
Tungdé goc a co sai&

SE(a) SE (6.13)

Hé s gbc b c6 sais
se

,/i(& -X)?

Véi vi du 6.1: Nghién gtu mbi quan 1§ tuyén tinh giraduong kinh bn x (mm) va kbi lugng
y (gram) @ia mot loai triing ga.

SE(b) (6.14)

X y yi = 37,6+0,364x a- vi-y i
57 61 58,36 2,64 6,95
54 59 57,27 1,73 2,98
55 58 57,64 0,36 0,13
52 56 56,55 -0,55 0,30
55 57 57,64 -0,64 0,40
60 59 59,45 -0,45 0,21
56 56 58,00 -2,00 4,00
56 58 58,00 0,00 0,00
57 56 58,36 -2,36 5,59
58 60 58,73 1,27 1,62
560 580 580 0,00 22,18

Tacd: T € =22,182; SE=22,182/(10-2) = 2,773; se = 1,664;
¥x% = 31404; (x- x)*=44

31404 _ 1407 va SE(b) 22%%-0 251

10x 44 Ja4

SE(a) =1,66
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Tir d6 c6 quy dc kiém dinh ddi véi cac ¢ sb a va b
Gia thiét Hoa: @ = 0ddi thiét Hya : a2 0

Tinh Trna = ?‘;) 50 VGi gid tri toi han t(@/2, n-2)

Két luan:
Néu [Ttna | < t(@/2, n-2) thi cBp nhan Hoa, réu ngroc lai thi bac & Hoa

Gia thiét Hog: b = 0d4i thiét Hig : b# 0

b
Tinh Trng = — < va so i gid tri t6i han t(a/2, n-2)

s(b)
Két luan:
Néu [Tne | < t(0/2, n-2) thi clip nhin Hos, néu ngroc lai thi bac b Hog

Véi vi du 6.1: Nghién aru mdi quan I& tuyén tinh gita duong kinh bn x (mm) va kidi lwong
y (gram) @a not loai tring ga.

Trna = 37,6 /14,07 = 2,672 t(0,025 ;8) 3B Kt luan: a2 0

Trne = 0,364 /0,251 = 1,450 t(0,025,5) = 2,306Két luan: b =0

6.5. Du bao theo i quy tuyén tinh
Khi ¢6 duong hoi quy tuyén tinh thi cé th dingduong d6 dé du béo gia tr Yy tng wi gia
tri Xy ngoai cac gia irx; da cé Gia mau quan sat:
Y =a+bx (6.15)
Trong vi di 6.1 Wi quy khji lugng theoduong kinh bn cia trieng 1a
y = 37,6 + 0,364x
Dungduong hoi quy dé du bao kidi lwong mdt qua tring céduong kinh bn 1a 59mm
yso = 37,6 + 0,36459 = 59,076gram

Céc dr bao nay cho ta ét gia ti du bao y va cé ti tinhdugc sai $ du bdo, sai & nay bn
dan néu diém du b&o x; & xa gia ti x , nhr vay du bao xax khéng 6t vi sai $ qua bn.

_9\2
Sai $ du bao Sk = SE 1+£+ EXM X)

ADNCES

(6.16)

Y
Vi vi du 1 ta 6 saiddy béo Ia 859:1,664\/1+%+% 1,834
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6.6. Phan tich phwong sai va i quy

Duva theo ytong aia pheong phap phan tich plng sai c6 th khao sat éng binh plrong
toan 1§ (bién dong toan b cua y)

S$ = (¥ - )
i=1
C6 thé thch SSo thanh haidng binh plrong: 1) bng binh phrong do i quy S va 2)tng
binh phrong do sai 8 S&
SS= D (v -y)* wiy"™ =a+ bx(gia ti trénduong hdi quy)

i=1
SSE=) (v, -y =) ¢
i=1 i=1

Tur d6 c6 king phén tich plong sai sau:

Ngudn bién dong df SS MS [~ F ti han
Hoi quy 1 S& MSg= SS/dfr MSg/ MSe  F(a,dfr,dfg)
Sai $ n-2 S$  MSg = SS/dfe=s€
Toan n-1 SSo

Gia thiét Ho : Khong co Bi quy (hé s hdi quy b = 0) Wi déi thiét Hs : hé s5 b# 0
Néu Fry < F(a,dfr,dfg) thi cHip nhin Ho nguoc lai thi chip nhan Hy

Chia S& cho S$o dugc s r’ va S$ cho SSo duoc SSE =1-r2

SS, SSTC
r? dugc goi la hé sb xacdinh (6.16)
2
Ta con co o= DSR. T (6.17)
msg 1-r
n-2

Nhu vay kiém dinh F trong dwong wi kiém dinh T ddi véi hé 5 twong quan r vauong
duong Wi kiém dinh T d6i vai hé s goc b.

Véi vi du 6.1: Nghién d¢ru mbi quan 1§ tuyén tinh gira duong kinh bn x (mm) va kii luong
y (gram) @a nmbt loai tring ga.

Tur d6 c6 king phan tich plong sai sau:

Ngudn bién dong df SS MS [~ F ti han
Hbi quy 1 5,818 5,818 2,10 0,185
Sai $ 8 22,182 2,773
Toan b 9 28,000

Két luan : Vi Fry > F ©i han cho nén di thiét Hobi bac
FTN = 5,818 / 2,773 = 2,10 = (1,4&9? (TTNB)2 = (TTNR)2
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6.7. Baitap
6.7.1

Xacdinh moi lién he gitra khoi luong dia ga mai (kg) va thu iah thirc an trong ndt nim
(kg). Tien hanh quan sat trén 10 ga mai vadhoc két gua nhr sau :

Khéiluonggamai 2,3 26 24 22 28 23 26 26 24 25

Khéi lugng thican 43 46 45 46 50 46 48 49 46 47

Xay dyng phrong trinh i quy tuyén tinh va tinh & sb twong quan.
6.7.2

Mot thi nghém duoc tién hanhdé xacdinh moi lién hé gitra khoi lwong than tit lon (kg) va
d6 day no lung (mm). Tén hanh xaciinh cac chtiéu vra néu trén 8 than ithlon, két qua
thu duoc nhr sau :

Khéi lugng than tht 100 130 140 110 105 95 130 120

Do day n# lung 42 38 53 34 35 31 45 43

Xay drng phrong trinh Bi quy tuyén tinh va tinh & sd twong quan.

6.7.3

D¢ xéacdinh khbi lugng aia aru (kg) thong qua chu vbhg ngrc, tién hanh canio trén 66
ciu. S liéu thuduoc nhr sau :

Khéi lugng () va chu vidng ngre (X) caa aru

Y X Y X Y X Y X Y X Y X

30 76 20 63 28 77 29 73 18 62 19 67
24 71 28 70 25 71 30 74 28 70 27 69
20 63 22 65 27 72 21 64 27 71 31 74
25 69 28 72 28 74 28 74 30 73 23 67
25 67 25 67 25 65 48 89 28 72 22 63
19 62 20 62 20 64 17 60 22 69 35 75
35 a4 35 78 35 78 46 86 48 90 44 84
37 84 43 81 32 73 43 84 31 73 31 73
39 78 36 81 33 80 44 82 39 80 45 86
43 88 41 87 36 82 43 80 33 79 35 78
38 78 36 76 35 74 39 81 34 74 39 76

Xay dyng phrong trinh Bi quy tuyén tinh.



