Bai5 PHAN TICH HOI QUY
I- NOI DUNG

Khi nghién ctru mot tong thé co thé theo ddi dong thdi nhiéu bién. Trong chuong
nay chi xem xét cac bién dinh lugng, thi du trong luong va chiéu dai tring ga; trong
luong, chiéu cao, vong nguc cua thanh nién; chiéu dai, cAn ning, trong lugng budng
tring ctia ¢4, chidu cao cay, dudng kinh bip, trong luong chit kho, ning suit ngd v.v . .

Thuong chia cac bién ra thanh 3 nhom :

Bién ma ching ta chu dong cho thay dbi dé theo ddi anh hudng ctia ching dén cac
bién khac. D6 1a lugng phan bon, lwrgng thude str dung, lwong thirc dn bd sung, mat do
cdy, sO ngay tinh tir mot thoi diém nao d6 ( tir khi ngirng phun thudc, tir khi bat dau thu
hoach, tir khi bit dau bao quan . . .). Goi cc bién nay 14 bién chii déng.

Bién lién quan dén ngoai canh, nhin chung loai bién nay vuot khoi tim kiém tra va
chung ta chi ghi lai mét cach thu dong, tuy nhién phai Iuvu tdm vi chung anh hudng dén
két qua nghién cau nhu: luong birc xa, lugng mua, s6 gid nang, do am . . . Goi cac bién
nay 1 bién kém theo hay bién lién quan.

Céc bién chung ta quan tim, chung 1 d6i twong theo ddi, 1a muyc dich nghién ciru va
thuong 1a két qua cua thi nghi€ém nhu nang suit, luong chét kho, trong luong 1000 hat,
lwong ting trong hang thang, san lwgng sita, ham lwong vitamin ... Goi cac bién nay 1a
bién két qua.

Sau khi thu duoc sb 1iéu vé cac bién ngudi ta mudn thiét lip cdc méi quan hé giia
cdc bién. Cac quan hé nay dua trén s liéu thu duoc qua theo ddi, qua thi nghiém nén co
tinh chét thuc nghiém( Empirical). N6 giup tim hiéu quan hé thuc su c¢6 tinh quy ludt
giita cac bién chtt khéng chirng minh cho quy lut do.

Co 2 bai toan lién quan chat ché v&1 nhau

a- Xéc dinh cac hé s6 danh gia mbi quan hé giira 2 bién X, Y (thi dy hé sd twong
quan, ty sO twong quan . . .) hay tong quat hon danh gia mdi quan hé gitra mot bién Z va
mot bd k bién X1, Xa, . . ., Xk (thi du hé s6 twong quan boi, hé sb trong quan riéng . . .).

b-Theo doi bién két qua Z va mot bd k bién X1, Xa, . .. Xk tim ham f(X1, Xz, . .
Xx) sao cho f(X1, Xz, . . .Xk) gan Z nhét (theo mot tiéu chuan ndo d6). Ham nay co thé
goi mot cach chung nhat 13 ham hdi quy cta Z theo bd k bién X1, Xa, . . . Xk

Trudc hét ching ta xem xét truong hop 2 bién X, Y.
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A- HOI QUY TUYEN TINH PON (Simple linear regression)

al- Sip xép so liéu

Theo ddi mot bién X (co thé thudc loai bién chu dong hoac bién lién quan) va bién
két qua Y.

Quan sat dugc n cap (xi,i), khi co it s6 liéu c6 thé dé sb liéu duéi dang 2 cot hay 2
hang, néu nhiéu hon c6 thé sap dudi dang cé tan sb, néu nhiéu nira thi chia khoang ca X
va Y dé sap thanh bang hai chiéu.

a) Sap thanh hang

X X1 X2 Xn
Y y1 Y2 Yn
b) Sép thanh hang co tan sd
X X1 X2 Xk
Y y1 y2 Yk
m mz mo Mk
¢) Sip thanh cot va sip thanh cot co tan sb
X Y X Y m
X1 V1 X1 Y1 mz
X2 Y2 X2 Y2 mg
Xn Yn Xk Yk Mk
Tong n

d/ Sap thanh bang X gdm k 16p, Y gém 1 16p vdi cac diém gitra xi va yj

Y y1 y2 Vi
X
X1 Ma1 Maz2 Mz
X2 Moy ma2 mai
Xk Mk1 Mk2 Mk
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Tir dang bang c6 thé d& dang chuyén thanh dang cot hay hang c6 tan sb va nguoc
trd lai chuyén tir dang cot hay hang c6 tan sé thanh bang.

O phan sau cac cong thirc tinh toan chi dang khi sé lidu viét dudi dang hai cot
khong c6 tin s, khi c6 tin sé thi phai thém tin s6 vio cic cong thirc.

a2- Mb hinh hdi quy tuyén tinh don

Vé cdc cdp so lidu quan sdt dwoc (xi, Yi) trén hé toa dp Pé cdc. Dua trén hinh vé ¢6
thé néu ra nhiéu dang quan h¢ thuc nghiém gitra 2 bién X, Y, thi du quan h¢ duong théng,
quan h¢ ham bac hai, quan h¢ 16garit, quan h¢ mii. . . Néu nhiéu sd liéu trong mot 1an khao
sat hodc nhiéu l1an khao sat thi c6 thé lya chon dang quan hé phu hop, nhung néu it sb liéu
thi quan hé nao ciing c6 vé hop 1Iy. Nhu vay dé chon mdi quan hé thuc nghiém hop 1y giiia
X va'Y can c6 nhiéu quan sat hoac lap lai nhiéu 1an khao sat.

Trude hét chung ta xem xét loai quan hé don gian nhat giita X va Y 1a quan hé
duong thing, con goi 1a quan hé tuyén tinh (linear). Trong quan hé ndy chung ta coi Y
phu thudc bac nhit vao X.

M0 hinh ctia quan h¢ nay nhu sau:
Yi =a+bXi+eg i=1,n (1)

&i 1a sai s6 ngiu nhién, hinh thanh tir nhiéu ngudn, ngoai tim kiém tra ctia h¢
théng nghién ctru (sai s6 rét nho trong diéu kién thi nghiém, sai s6 cua dung cuy, sai s6 khi
theo ddi, ghi chép két qua . . .).

a 1a tung d6 gbc, con b 12 hé s6 goc (dd doc) ciia dwong hdi quy

Bay gid can tinh cac tham s a,b dé duong thang tim duoc, vé mot khia canh nao
d6, c6 thé coi la tot nhat.

Nguoi ta goi bai toan nay 13 wée lwong tham sé ciia dwong hdi quy.

Tuy theo tiéu chudn dit ra thé nao 1a dudng tot nhat dé dua ra cach uéc luong a, b.

Sau day la cach trinh bay khai niém hoi quy trong 1y thuyét giai tich va cach trinh
bay khai niém hoi quy trong 1y thuyét xac sut.
a3- Phwong phap binh phwong bé nhit (Least square method)

Phuong phap nay dua ra tiéu chuan dudng thang t6t nhat 1a dudng c6 tong binh
phuong sai s6 nho nhat. Cach tinh nhu sau:

a) Lap tong binh phuong saisé S=Y (yi -axi - b)?

b) Chon a, b sao cho S nho nhét
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Bai toan ¢ day 1a bai toan tim cuc tri ciia ham 2 bién (Ham S phu thudc 2 4nsd a
va b, con cac xi, yi la cac sd di biét) do d6 phai tinh dao ham riéng theo a va theo b, sau
d6 cho cac dao ham riéng bang khong, tir d6 thu duoc 2 phuong trinh véi 2 an so:

an  + bXxi = Xy
aXxi+ bXXq = XXy 2)
Giai hé nay dugc a va b. Co nhicu cach giai hé 2 phuong trinh nay.

Néu dung dinh thuc dé giai ta co:

nXxiyi - (Zx)( X yi) (Z Y x%) - (X xi)(Z xiyi)
b= . a=
ny x4 - (X xi)? ny x4 - (X xi?
Thudng hay viét dudng hoi quy dudi dang:
y—y=b(x—x)
2. =X)(y; - Y)

| 2. (% —%)? ©

(Sau khi tinh b néu mudn tinh a thi ¢ thé dung cong thtc don gian sau:

a=y-bx (4)

va viét phuong trinh dudi dang: y = a + bx)

Puong thang tim ra don thuin la dwong "gin cac diém (x;, yi)" nhat chir khong
dé cap dén luat phan phéi cua céc sai so ei, do do khong co cac kiém dinh dbi véi a, b,
khong c6 dénh gia vé sai s6 khi dung duong thing hdi quy dé du bao gid tri y twong tng
v&1 mot gia tri x da cho.

a4- Hdi quy va twong quan trong ly thuyét xac suat

Trong Iy thuyét xac suat hé sé twong quan giira 2 bién ngau nhién dong thdi X va
Y dugc dinh nghia nhu sau:
M{(X — MX)(Y — MY)}

X,Y) =
PT) IM(X = MX)? x M(Y — MY)’ (5)
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Hé s6 twong quan p(X,Y) c6 céc tinh chit sau:
a) He s6 p nam tir -1 dén 1 ( |p | <=1)
b) Hésé p bang vachi bang + 1 khi Y 13 ham tuyén tinh ctia X(Y = aX+b)
¢) NéuX va Y doc lap thi p bang khéng nhung néu p = 0 thi chua chic X,Y di doc
lap.
d) Hé sb p khong thay do6i khi thyc hién cac bién doi tuyén tinh dbi voi X va Y
(X=ciU+di Y=c2V +do)
Trong thwe nghiém hé s twong quan duoc tinh theo cdng thuc:
SPEXY

e — 6
J/SCEX = SCEY (©)

Vi SCEX =) (x —X)* SCEY =3 (y;—y)* SPEXY =) (x, —%)(¥; - ¥)

rXY

SXY — (SX x.SY)

hay = n (7)

rXY 2 2
\/(sxx —(Sﬁ))(sw - (SE) )

SX=3%Xi; SXX=3xi#; SY=2Iyi; SYY = Zyi? ; SXY = IXiyi
Néu tinh cac thong ké cho 2 bién X va Y thi:

2
scex Y- o)
Phuong sai cua X s2 = = n
n-1 n-1
2
scey SV~ Y
Phuong saicua Y s2= = n
n-1 n-1
spexy S -
Hiép phuong saicta X vaY  covar(X,Y)= " — n
Khi d6 hé sb twong quan tinh theo cong thicc _Covar(X,Y) var(X.Y)
Sy XSy

Hé s6 twong quan thuc nghiém rxy ¢ cdc tinh chat trong tu nhu p va thudng

duge tom tit nhu sau:
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a) | Iy <1
Néu ryy > 0 twong quan duong, tirc 1a khi X ting thi Y ¢6 khuynh hudng ting
Néuryy <0 twong quan am, tic 1a khi X ting thi Y ¢6 khuynh huéng giam
b) néuY =a+ bX (Y 1a ham tuyén tinh cta X) thi rxy = +1, nguoc lai néu
rxy=+1thi Y =a+bX, rgin véphia+1 goi 1a twrong quan manh, r gan vé phia
0 thi goi 1a twong quan yéu.
) Néu X va 'Y doc lap vé xac suat thi rxy = 0 (goi la khong twong quan).
d) Hé s twong quan rxy bat bién ddi voi cac bién d6i tuyén tinh cia X va Y.
Truong hop hai bién ngiu nhién X Y phén phéi chuan 2 chi¢u(Binormal) (1a
phdn phéi thwong gdp khi khdo sdt dong thoi hai bién ngdau nhién) thi hé s6 twong quan
p(X,Y) c6 mit trong ham mat dd xac sudt va cac dudng mirc (duong c6 mat do (X, y) =
C) la céc elip dong tam v&i tim (MX, MY). Cac elip nay bau binh néu abs(p(X,Y)) nho
va det néu abs(p(X,Y)) 16n.
Truong hop phan phdi chudn hai chiéu (Binormal) hdi quy tuyén tinh Y theo X
dugc hiéu nhu sau:
Cho X mét gié tri ¢6 dinh X = xo rdi tinh ky vong c6 diéu kién cua Y tai xo (ky hiéu
la M(Y/X=xXq)).
Khi cho xo thay ddi thi diém c6 toa do (xo, M(Y/X= Xo)) s& chay trén mot dudng
thang goi la dudng hdi quy tuyén tinh Y theo X.
Nguoc tré lai khi ¢6 dinh Y= yp c6 thé tinh ky vong c6 diéu kién ciia X theo Y tai yo
(ky hiéu 1a M(X/Y=yp)). Khi cho Yo thay d6i thi diém co toa d6 (yo, M(X/Y=Yyo)) s& chay
trén mot duong thang goi 1a dudng hdi quy tuyén tinh X theo Y.

Nhuw vay khi ¢6 ciip bién ngiu nhién phan phéi chuin hai chiéu ta ¢é hai dwong
thang hoi quy Iy thuyét: Hdi quy tuyén tinh Y theo X va hoi quy tuyén tinh X theo

Y. D6 chinh Ia hai dwong Ky vong cé dicu kién.
Hoi quy tuyén tinh Iy thuyét Y theo X c6 phuong trinh y = o + BX

v6i sz:—Y . o= MY —MX (8)

X
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Hoi quy tuyén tinh Iy thuyét X theo Y c6 phuong trinh x =y + dy

Vo §=p X C y= MX —MY (9)

Oy
Hdi quy tuyén tinh thwe nghiém Y theo X c6 phuong trinh y = a + bx

voi b=r> :  a=y-bx (10)
SX

Hoi quy tuyén tinh thwre nghiém X theo Y c6 phuong trinh x = ¢ + dy

voi d=r3r c=%X-dy (11)
SX

Hé sb tuong quan r va cac hé s6 hoi quy a, b, ¢, d 1a cac udc lugng cua cac tham sb
p, o, B, v, 8. Co thé kiém dinh cac gia thiét vé cac udc lugng nay ciing nhu danh gia sai
sd mic phai khi dung hdi quy tuyén tinh dé dy bao. Cac van dé nay trung voi cac van dé
s& trinh bay & phan tiép theo.

Trudng hop hai bién ngiu nhién X, Y khong phan phdi chuan hai chiéu thi dudng
ky vong c6 diéu kién y = f(x) = M(Y/X) 1a dudng hdi quy 1y thuyét ctia Y theo X va la
duong tot nhat theo nghia binh phwong trung binh, tic 13 khi dung f(x) thay cho Y thi
d6 1éch binh phuong trung binh s& nhé nhit so véi moi ham g(x)

( MLY-f(x) 1 <M[Y - g(x) I* voi moi g(x))

Trong trudng hop tong quat y = f(x) = M(Y/x) khong phai duong thang va duong
tuyén tinh y = a + bx tinh theo (8) chi la dudng tot nhit theo nghia binh phuong trung
binh trong 16p cac ham tuyén tinh cia y theo x.

a5- Truong hop X khong phai bién ngiu nhién

Xét truomg hop bién X khong ngiu nhién. Gia sir khi X = x; thi Y 1a bién ngau
nhién phan phdi chuan ¢ ky vong 1a ham bac nhét a + bx; va phuong sai 6. Noi cach
khéc Y duogc tinh theo mo hinh (1)

yi=a+ bxi + &

voi gia thiét cac &i ddc lap, phan phoi chuan N(0, 62).
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Céc hé s6 a va b ctia duong thang y = a + bx duogc tinh theo hé phuong trinh (2)
hay theo cong thirc (10). Hai cach tinh cho cing mot két qua. Vi cac sai s i doc lap,
phan phdi chuan N(0,6%) nén cac hé sé a,b va hé sb twong quan rxy tinh nhu trén déu
méc sai so.

Ung v6i mdi gia tri x; tinh gia tri twong tng cua dudng hdi quy
y, =a+bx,
Goi d¢ léch (con goi la phan du) e =y, -V,
Pem binh phuong d6 1éch ei, cong lai rdi chia cho (n - 2) duoc:
el

se? = -
(n-2)

Phuong sai 62 (gia thiét ei phan phdi chuan N(0, 6?)) duoc udc luong bing se.

A=z (v - )’

C6 thé tinh se? qua cong thirc sau: se? =

(n-2)
se duogc goi 14 sai s ngiu nhién cua 1 quan sat, se c6 bac tu do 13 (n-2).
Sai s6 clia hé s6 b sb = L
JSCEX

\/W
S hé =se - N SCEX
ai sé clia hé s6 a sa =s¢ | nSCEX se\/ SCEX

Kiém dinh gia thiét Ho: a=0 bang gidtri T = a/sa
Kiém dinh gia thiét Ho: b=0 bang gia tri Tmp= b/sb
Ca hai gié tri thyc nghiém trén déu so véi gia tri t6i han Ti = t(a,n-2) .
Khi cho mot gia tri Xo ngoai cac gia tri xi da cho co thé tinh gia tri twong Gtng  theo
duong hoi quy, goi 13 gia tri dw bao trung binh Yo = a + bxo.
Gia tri ndy mic sai sb:
L% =%)°

SCEX
Khoang tin cay yo + s(yo) goi la khoang udc lugng (CI)

s(¥,) =se

Néu dung yo lam gia tri dw béo cho y tai xo thi sai s6 ctia du bao:
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_ 1 (x,—X)?
sydb(Y,) =se,[1+—+-—2—"
yb(¥s) \/ n  SCEX

Khodng tin cay yo £ sydb(y,) goi1 la khoang du bao (PI)
Dbi voi gia tri rxy ngudi ta dung cac bién doi dé dua vé bién chuan sau d6 uéc
luong va kiém dinh.

Néu s6 quan sat khong nho 1im c6 thé kiém dinh gia thiét khong twong quan

. _ N S _ ryn-2
Ho: I xy=0 bang gia tri Student Tinr = e
(so abs(Ttn) v&i ngudng Ti = t(o,n-2)).
. . . . S
Kiém dinh gia thiét r =0 va kiém dinh gia thiét b = 0 twong duong vi b =r-~
SX

Thudng lap bang phan tich phuong sai dé tach riéng tong binh phuwong SCEY thanh
hai phan: phan bién dong do hoi quy tuyén tinh va phan bién dong do sai s6 ngau nhién
(d6i khi con néi 1a bién dong ctia cac diém trén duong hdi quy tuyén tinh (xi, §,) va bién
dong cua cac diém thuc nghiém (xi, yi) quanh duong hdi quy)

Phan do hoi quy tuyén tinh dugc tinh theo cong thirc

SSI = (SPEXY)¥ SCEX (hay r2SCEY)
Phan do sai s6: SSE hay SSR =SCEY - SSI ( hay (1-r?)SCEY )
Béng phan tich phuong sai
Nguon bién dong Tong BP | Bac tw do | Trung binh Ftn
Do héi quy tuyén tinh ssl 1 smr Smr/Sme
Sai s6 SSE n-2 | sme=SSE/(n-2)
Toan bo SCEY n-1 se?

S0 Fin vo1 Fit & mure tin cdy o va cac bac tu do 1, n-2 dé kiém dinh xem duong hdi
quy c6 dang tin cay hay khong (bién dong do hdi quy vuot xa bién dong ngiu nhién do
sai s0).

Phép kiém dinh nay hoan toan twong duong voi kiém dinh Student ctia gia thiét
Ho:b=0 Vi Fin = T?mb
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a6 - Mot s6 dwong cong c6 thé bién ddi thanh dang tuyén tinh.
Trong nong nghi¢p thuong gap cac duong sau:
a) Y =ae™ laylogarit duoc  LnY =Lna+ bX
dat U=LnY A=Lna tacod U=A+DbX
b) Y =abX laylogarit dwgc  LnY =Lna+ X Lnb
dat U=LnY A=Lna B=Lnb c6 U=A+BX
c)Y=1/(a+bX) dat U=1/Y ¢c6 U=a+bX
d) Y=a+bX dat V=1/X ¢c6 Y=a+bV
Nhu vdy 14 bang mot s6 phép bién d6i co thé dwa dudng cong vé dang tuyén tinh
nhung nhitng gia thiét vé sai s6 ei trong mo hinh ban dau khéng con dung khi bién d6i do
d6 phai c6 cac gia thiét mdi vé sai sb ei trong mé hinh da bién d6i. Néu gia thiét phi hop
ta tinh dugc dudng hdi quy tuyén tinh sau do co thé sir dung & dang bién d6i hodc bién
d6i nguoc dé tro lai bién ban dau. thi du co
Y = a e’ saukhi bién doi l6garit dugc U= A + B X
(U=LnY A=LnaB=Dh)
gia sir tim duwoc duong hdi quy U =4,45791 - 0,40342X
Bién d6i nguoc a = antilog 4,45791 = 86,31 ¢6 hoi quy ban dau
Y = 86,31¢ 040322 X
B- HOI QUY BOI TUYEN TiNH
Goi bién phy thudc 1a Y, cac bién doc 1ap 1a X1, Xz, ..., Xp.
C6 thé viét hdi quy boi tuyén tinh dudi dang ma tran nhu sau:
goi Y (nx1)lavectocacgiatriyY,
b (p+1x1) lavectohésd bii=0,p
X matran (n x p +1) cac quan sat (Xoi =1, Xii, Xai, ... ,Xpi)
e(nx 1) 1a vecto cac sai sd
(gia thiét phan phéi chuan, doc lap, phuong sai khong doi )
V(y) = V()= 6%ln (Inla ma trdn don vicap n)
Hoi quy boi tuyén tinh c6 dang:
Y = bo+biXs+baeXo+...+bpXp +e (b1)
Y =Xb +e (b2)
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Dung phuong phap binh phuong bé nhét tinh dugc cac hé s6 bi nhu sau:
b =(X'X)1 (X) (b3)
(Pem ma tran chuyén vi X' nhan v&i vecto Y ta duge X'Y sau d6 tinh tich cta

hai ma tran (X'X) * (X'Y)).

Néu dung cac bién quy tim Y, X1, X2,. . . , Xp thi ¢ thé bo bdt hé s6 bo trong vecto
b va goi x 1a ma tran cac gia tri quy tdm (X1i, X2i, - . -, Xpi)

y=xb+e (b4)

b =(xx) (x‘y) (b5)

Sau d6 tinh bo theo cong thirc bo = Y -(bixi+ba X2 +.. .+ bpX p)
C6 hoi quy rdi ching ta tinh cac gia tri theo hdi quy Y, rdi lan luot tinh:
Tong binh phuong toan bo SSTO= Y y?> véin-1 bactydo
Tong binh phuong do hdi quy SSR:ZZOFi ~Y)? v&ip bac tu do

( Thuong tinh SSR theo cong thirc sau: |

SSR = b2 x1y + by 2xoy +. ..+ b2XXpy =b(X'y))

Tong binh phuong cac sai s6 SSE:Z(Yi —Y,)? v6i(n-p - 1) bac tu do

(hoidc tinh bang hiéu sé SSE = SSTO - SSR )
Ty s6 SSR/ SSTO 1a hé s xac dinh D, cin ctia D 13 hé sé twong quan bdi R
Bang phan tich phuong sai

Nguon Bién | Btd Tong binh Trung binh Ftn
dong phuong
Hoi quy boi tt | p SSI = R? SSt sml sml/se?
Sai s6 n-p-1 | SSE = (1-R?)SSTO | sme=se?
Toan bo n-1 SSTO

Sai 6 cua 1 quan sat hay con goi 1a o 1éch chuan se
Sai s6 binh phuong ctia cac hé s6 bi (i = 1, p)
(Shi)?=Cii. se?
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v6i Ciila phan tir (i,i) trén duong chéo cia (x'x ) *
Khi cho bd s6 ( X10,X20, . . ., Xpo), hay néi vin tit cho vecto quan sat Xo ta co
gia tri du bao trung binh Y1g theo (b2) hoac gia tri yw theo (b4 )

1
Khoang tin cdy Yrg T Tg5 S, \/F—i_ X, (X’X) X,

Gia tri duy bdo Yps c6 khoang tin cay:

1 : _
Yos * 1S, \/1+ =+ x, (X%) 7%,
: n

Thi du

X1 X2 X3 Y 185 175 154 |23
126 121 10.0 |23 159 158 10.6 | 2.6
146 140 152 [3.0 156 145 9.0 2.8
124 121 133 |23 194 175 13.7 | 2.7
157 160 109 |[3.0 216 197 132 |33
140 137 12.7 |20 Tong

161 162 129 |32 2014 | 1926 |158.4 |34.9
119 111 11.0 |24 Thinh

131 124 105 |3.0 155 148 122 | 2.7

Matran X'X (tinhcaY)
322194.00 307144.00 24826.50 5470.10
307144.00 293240.00 23716.70 5229.30
24826.50 23716.70 1978.14 425.20
5470.10 5229.30  425.20 95.65

N D Hien 81



Ma tran X' X (tinh cay)

Ma tran tuong quan

10178.923 8762.1538 286.6846 63.2846 1.000 0.977** 0.410 0.448
8762.1538 7895.6923 249.1308 58.7308 0.977** 1.000 0.404 0.472
286.6846 249.1308 48.0970 -0.0431 0.410 0.404 1.000 -0.004
63.2846 58.7308 -0.0431 1.9569 0.448 0472 -0.004 1.000
Ma tran nghich ddo (x’x)!
0.00220931 -0.00243406 -0.00056097
0.00283306 -0.00016626
0.02499565
Bang phan tich phwong sai
Nguon B P BTD |TongBP T binh Ftn
Hoi quy 3 0,5306115477 0,1768703849 | 1,12
Sai s6 9 1,142631192215 | 0,1584791024
Toan bo 12 1,956923076923

Hé s6 xac dinh  R2=0.27 Hoiquy Y =1,9-0,003 X1 + 0,01 Xz - 0,05 X3

Cac hé so va sai soO

Bién Hé sb Sai s6 Ttn
X1 -0.00311469 0.018711740 0.17
X2 0.01235684 0.021189185 0.58
X3 -0.04633590 0.062938765 0.74
Bang cac gia tri quan sat 'Y va gia tri hoi quy y
Y 23 30 23 30 20 32 24 30 23 26 28 27 33
y 25 25 24 29 26 28 24 25 28 29 28 28 31
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C- HOI QUY PA THUC
Theo doi quan h¢ gilra bién doc lap X va bién phu thudc Y ngoai dang don gian
nhét 14 tuyén tinh con cé:
Dang hoi quy béc hai
Y = bo + b1 X + by X2
Dang hdi quy béc ba
Y =bo+ biX +hby X%+ b3 X3
Dang da thirc bac m
Y =bo+biX +by X2+, ..+ bpX™ (1)
Pbi véi cac hodi quy da thire ding phuong phap binh phuong bé nhat c6 thé lap
dugc h¢ phuong trinh chuin dé tim céc hé sb.
C6 mot cach khac 13 dung ngay hdi quy boi tuyén tinh dé giai. Mudn vay ta chi viéc
dat X3 =X Xy =X? Xz3=X3 vv..
Sau d6 tinh hoi quy bdi tuyén tinh ddi véi cac bién X1, Xo, ...
Truong hop s6 liéu X cach déu ngudi ta hay viét hoi quy da thirc (1) duoi dang hoi
quy cua cac da thire truc giao.
11-XU LY TRONG SPSS
Mo tép Baitap4
A- Hoi quy tuyén tinh don
Vao Analyse Regression Linear Chon Tluong (trong lwong cta bé) vao Dependent,
chon Tuoil (tudi cua bé tinh theo thang) vao Independent. Chon Enter & Method

 — [>< ||
< T il D ependent: e
i Tuaiz |:| [ Tiuong
Fast=
##r Sua Block 1 of 1
Mext Fiesect
Independenti=]: Cancel
III < Tuoil Help
kd ethod: Enter -
Selection “ariable:
(=1 RSN
Case Labels:
LS “weight:

Sratistics... | Plots. .. Save... Options. ..
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Linear Regression: Statistics

R earezsion Coefficients

v Eztimates
[ Confidence intervals
[ Cowariance matri=

1171714

Reziduals

[ Durbinfatzon

[ Casewize diagnostics
=
£

radel fit
F =zquared change

Cancel |

Help

D ezcriptives
Fart and partial correlations

Collingarity diagnoszstics

—

Linear Regression: Options

= |sze probability of F

E rikrss: |.I:l5

T U=ze F walue

o

[
kiz=ing “Waluss

T FReplace with mean

Stepping kM ethiod Criteria

Femosal:

Cancel |

= Help |

—

Include constant in equation

f* Exclude cases lishwize

T Ezxclude cases painvise

Model Summary

Adjusted R
Model R R Square Square Std. Error of the Estimate
1 .978(a) .957 .948 12.147
a Predictors: (Constant), Tuoil
ANOWVAE
Surm of
hodel Sguares df hlean Square F Sin.
1 Fegression |M1E225.724 1 16225724 109.974 .oopa
Residual TAT.T04 a 147.541
Total TE963.429 G
A, Predictors: {Canstanty, Tuail
b. Dependent Wariahle: Tluong
84
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Coefficients®
Instandardized Standardized
Coefficients Coefficients
Maodel B Std. Errar Beta 1 Sin.
1 (onstant) 12.9449 T.6BGE3 1.690 a2
Tuoil 12867 1.227 878 10.487 .0oo
2. Dependent YWariahble: Tluong
B- Hoi quy bdi tuyén tinh
Mo¢ t&p caythong Analyse Regresion Linear
Dependent : X11 Independent: X1- X10
Method Enter
@ wq D ependent: ok
2 [ ] == ﬁl
% zi Elock 1 of 1
FHe=zet
@-XE - Fext - : |
o B In@dependent[s]. ﬂ
o W7 =3 L -
® w0 III @ =210 w
o ¥9 -
@ =10 b ethod: E nter j
S election YWariable:
1] I _Rute. |
Casze Labels:
1 I
WALS W eight:
I
Statiztics. .. | Flots. .. Save... Options. . |

Linear Regression: Statistics

Reagrezzion Coefficients

[+ Estimates
I Confidence intervals

[ Cowariance matris

1T A

R ezidual=

[ DwrbinAw atson

I Casewize diagnostics

—~

kodel Fit

R zquared change
Dezcriptives

Fart and partial corelations

Collinearity diagrnostics

- F

Continue
Cancel

Help

i
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Variables Entered/Removed(b)

Variables Variables
Model Entered Removed Method
1 X10, X7,
X5, X2, X9, Enter
X1, X3, X8,
X4, X6(a)
a All requested variables entered.
b Dependent Variable: X11
Model Summary
Adjusted R | Std. Error of
Model R R Square Square the Estimate
1 .876(a) .768 .663 46833
a Predictors: (Constant), X10, X7, X5, X2, X9, X1, X3, X8, X4, X6
ANOVAP
Sum of
Model Sguares df Mean Sguare F Sin.
1 Regression 15.974 10 1.48497 7.283 .oone
Fesidual 4824 22 2149
Total 20.800 a2
a. Predictors: (Constant), ¥10, 57T, G, X2, 89, K1, ¥3, ¥8, ¥4, X6
b. Dependent Yariahle: ¥11
Néu muon st dung hoi quy loc thi vao Regresion Stepwise
- <]
|®><1 P?pendent: ok
Maodel Summary m
T Fe=zest
Adjusted Std. Error of Cancel
ffadel R R Square R Square the Estimate T P
1 G363 A04 3848 B3zz0
2 44k 543 524 55643 —
4. Predictors: (Constant), ¥8
h. Predictors: (Constant), #9, %10
- a1 Q
Caze Labels:
(=1 1|
LS wreight:
(> |
Statistics. .. | Plats. .. Save. .. Options. ..

N D Hien

86



weariables Ernnterecd/Raerryosunescl =

N D Hien

wwariables ariables
ol Erntered Faermmowvwedd hil=ethhoaod
1 Stepurise
i rriteria:
Frobakilit
w— ot
F-to-=ernter
o= | == a5,
Frobakbkilit
w— T
F-to-rermo
= ==
10000
= Stepaerisae
i riteria:
Frobakbilit
w— T
F-to-=rnt=r
=110 == a5,
Frobahbkilit
w— ot
F-to-rermo
= ==
1 00
A. Cependent wwariable: =1 1
ANOVA=
Surm af
Model Squares df Mean Square F Sin.
1 Regression 2410 1 a.410 21.042 .ooo4
Residual 12.3490 x| 400
Total 20.800 3z
2 Regression 11512 2 5.756 18.5490 .nook
Residual 92849 a0 a10
Total 20.800 3z
2. Predictors: (Constant), X9
b. Predictors: (Constant), ®9, =10
c. Dependent Yariable: ¥11
Coefficients?
Unstandardized Standardized
Coeflicients Coeflicients |
Model B Std. Error Beta t Sin.
1 (Constant) 2,604 406 G.413 Aanan
®a -804 497 - B3R -4 587 Q0o
2 (Constant) 2.229 aTT 5916 ann
=9 -830 A7A - 883 -4. 733 Q0o
®10 099 031 340 3165 004

4. Dependent Variable: ¥11
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Néu dung Method Backward thi két qua nhu sau:

Model Sumimary

Adjusted Std. Error ot
Model R R Square R Square the Estimate
1 BTE3 TE2 BEZ2 AEg323
2 BTRb FBa BTT 5832
i) 8ra~ FTBa 62T 45120
4 8704 a6 B2a Aa5052
a .BEZ3*= a4 BT 43498
A. Predictors: (Constant), 10, X7, X5, #2, =9, =1, ®3, €8,
wWa | WH
b. Predictors: (Constantd, =10, =7, #8, =2, =9, =1, 53, =4,
=h6

C. Predictaors

d. Predictors

2. Predictors

DiConstant), X110, XHT, D, K2, HY, X1, X4, KB

S(Constanty, X0, X7, W5, M2, W0, W1, HE

DiConstant), X110, =T, W2, KA, K, KB

BNOVAS
Sum of
hModel Squares df Mean Square F Sin.
1 Regression 154974 10 1.547 7.283 .0oo4
Fesidual 4,825 22 214
Total 20.800 3z
2 Regression 15,969 g 1774 2.447 .oape
Fesidual 4831 23 210
Total 20,800 32
K] Regression 15912 a 1.9849 9. 766 .0oo=
Residual 4,888 24 204
Total 20.800 3z
4 Redression 168.726 7 2.247 11.068 .onnd
Fesidual a.074 25 203
Total 20,800 32
a Regression 158674 A 2613 13.254 .0oo#
Residual a.124 26 87
Total 20.800 3z
a. Predictors: (Constant), 310, X7, X5, K2 KO BT, X3, X8, 24 HE
b. Predictors: (Constant), X10, 57, 55, 52, ¥9, 51, ©3, =4, X6
t. Predictars: (Canstant), X10, =T, K5, ¥2, 59, 51, ¥4, X6
d. Predictors: (Constant), €10, ¥7, %8, ¥2, %9, ¥1, %6
2. Predictors: {Constant), X10, =7, K2, #¥8, 51, X6

f. Dependent Yariable: =11

Néu dung Method Forward thi két qua twong tu nhu Method Stepwise

N D Hien
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Maodel Summanry

Adjusted Std. Error of
hodel R R Square R Square the Estimate
1 G3Ea A04 .3845 B3220
2 F44b .a53 Rapey. | A5643
a. Predictors: (Constant), X9
b. Predictors: (Constant), X9, 10
ANOWA=
Surm of C-
Model Sguares df Mean Square F Sig. Mot
1 Redression 3410 1 3.410 21.042 .aooa z°
Residual 12.390 31 400 S0
Total 20,500 32 hoi
2 Regression 11.512 2 5.756 18.580 oookl quy
Residual §.284 30 310 phi
Tatal 20.800 32
a. Predictors: (Constant), X4
b. Predictors: (Constant), %9, ¥10
C. DependentVariable: X11

tuyén

Vao Analyse regression curve estimation

=

& Tuoil Dependent|=]:
& Tluong l:l @Y
& Tuni2
> Sua Independent

" “ariable:

| @
" Time

Caze Labels:

Iv Dizplay ANDWA table

OF.
Pazte
Feszet

Cancel

Help

il

I+ Include constant in equation

v Plat models

|

Imldels
I+ Linear v Cluadratic [ Compound | Growth
I Logarithmic | Cubic I S I Exponential
™ Inverse [ Power ™ Logistic

Save...

N

Chon'Y vao Dependent, X vao variable, trong Models chon linear (bac nhét) va

Quadratic (bac hai)
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Két qua:

Model Summary Linear

Adjusted R | Std. Error of

R R Square Square the Estimate
.815 .664 .631 4.541
The independent variable is X.
ANOVA
Sum of
Squares df Mean Square F Sig.
Regression 408.052 1 408.052 19.789 .001
Residual 206.198 10 20.620
Total 614.250 11

The independent variable is X.

Coefficients

Unstandardized Standardized
Coefficients Coefficients
B Std. Error Beta t Sig.
X -.489 110 -.815 -4.449 .001
(Constant) 18.243 2.134 8.547 .000

Model Quadrratic

Adjusted R | Std. Error of

R R Square Square the Estimate
.927 .860 .829 3.089
The independent variable is X.
ANOVA
Sum of
Squares df Mean Square F Sig.
Regression 528.387 2 264.194 27.692 .000
Residual 85.863 9.540
Total 614.250 11

The independent variable is X.

Coefficients

Unstandardized Standardized
Coefficients Coefficients
B Std. Error Beta t Sig.
X -1.335 .250 -2.226 -5.346 .000
X**2 .019 .005 1.479 3.552 .006
(Constant) 23.940 2.164 11.065 .000
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a5 \ * & Observed
o Linear
Noo* — - Quadratic

Trong muyc Curve estimation c6 thé chon cac mé hinh hdi quy khac nhau nhu:

Linear (Tuyén tinh hay bac nhat) Model whose equation is Y = b0 + bl * x.
. The series values are modeled as a linear function of time.
Logarithmic (l6garit) Model whose equation is Y = b0 + b1 * In(x).
Inverse (nghich dao) Model whose equationis Y = b0 + b1/ x
Quadratic (bac hai) Model whose equation is Y = b0 + blx + b2 x?
Cubic (bac ba) Model defined by the equation
Y =b0 + blx + b2 x?+ b3 x3
Power (liiy thira)Model whose equation is Y = b0 x b
or In(Y) = In(b0) + bl In(x)
Compound. Model whose equation is Y = b0. b1* or In(Y) = In(b0) + In(b1) x
S-curve (Hinh chit S) Model whose equation is Y = g (F0+b1%)
or In(Y) = b0 + bl/x.
Logistic (L6gistic) Model whose equationis Y =1/ (1/u+ (b0 * (b1*))
or In(1/y-1/u)= In (b0) + In(b1)x
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where u is the upper boundary value. After selecting Logistic, specify the upper boundary

value to use in the regression equation. The value must be a positive number, greater than

the largest dependent variable value.

Trong Regression con c6 mot sb loai hoi quy hay dung trong cac kiém dinh hoat tinh

ctia thudc va kiém dinh sinh hoc (Bioassay) nhu binary logistic, probit va c¢6 ca phurong

phap tong quat dé udc lugng cac hé sé trong cac hdi quy phi tuyén.

Thi du vé hdi quy dang mil : X1 ngay tudi, Y1 trong luong phoi ga

A Tuoil
& Thuong
& Tugi2
> Sua
K
N

D ependent|=]:

Ok

1 4
l:l Fazte
Independent Reset
{+ “ariable: Cancel
|®><1 Help
" Time v Include constant in equation
i:ase — v Plot models
Models
[ Linear 7 Quadratic [ Compound | Growth
I Logarnthmic [ Cubic I s [+ Exponential
[ Inverze [ Power I Logistic

v Display ANOWA table

1

Y1

3.000—

2.500—

2.000—

1.500—

1.000—

0.500—

0.000—

QO Observed
Exponential

X1
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