PHAN TiCH HOI QUI TUYEN TiNH DON GIAN

17.1 Phwong trinh héi qui tuyén tinh

Phan tich hdi qui tuyén tich don gian (Simple Linear Regression Analysis) 1a
tim sw lién hé gitra 2 bién sb lién tuc: bién ddc lap (bién dw doan) trén truc hoanh x
v&i bién phu thudc (bién két cuc) trén truc tung y. Sau dé vé mot duwdng thang hoi
qui va tlr phwong trinh dwéng thang nay ta cé thé dw doan dwoc bién y (vi du: can
nang) khi da co x (vi du: tudi)

Vidu 1: Ta c6 1 mau gébm 6 tré tor 1-6 tudi, cd can nang nhw bang sau:

Tudi Can nang (kg)
1 10
2 12
3 14
4 16
5 18
6 20
20.00 =
cannang = .00 + 2,00 * t
R-Square =1.00
17 .50 =
™
=
E 15.00 =
=
[
o
12.450 =
10.00 =
1 .I!IIZI Z.IIZIIZI S.EIIZI 4.I!IIZI 5.IIZIIII E.I;IIII
tuoi

N6i cac cp (x,y) nay ta thdy cé dang 1 phwong trinh bac nhat: y=2x+8
(trong d6 2 13 dd dbc va 8 la diém cat trén truc tung y khi x=0). Trong théng ké
phwong trinh duwéng thang (bac nhat) nay dwoc viét duwéi dang:

y=Bx +a [1]
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Day la phwong trinh hdi qui tuyén tinh, trong dé B goi 1a d6 dbc (slope) va o 1a chan
(intercept), diém cét trén truc tung khi x=0.

Thwe ra phwong trinh héi qui tuyén tinh nay chi cé trén ly thuyét, nghia 1a cac tri sb
cua x (i=1,2,3,4,5,6) va y; twong &ng, lién hé v&i nhau 100% (hoac hé sb twong
guan R=1)

Trong thuwc t& hiém khi cé sw lién hé 100% nay ma thuwong cé  sw sai léch gilra tri

sb quan sat y;va tri sb y; wéc doan nam trén dwdng hoi qui.

17.1.1 Mb hinh héi qui tuyén tinh

Vidu 2: Ta c6 1 mau gém 6 tré em khac cé can nang theo bang sau:

Tubi Can nang (kg)

11
11
14
16
18
20

OO WNPE

20.00 €5 ¢

cannang = §.20 + 1.94 *t
R-Square = 0.97

17.50 =

15.00 =

cannang

12.50 =

10.00 =

1.00 2.00 200 4.00 .00 &.00

tuoi

Khi v& dwdrng thang héi qui, ta thly cac tri sd quan sat ys, Vi, Vs, Ys Nam trén dwong

thadng, con y; va y, khdng ndm trén dwdng thadng nay va sw lién hé gitra x; va v;
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khong con la 100% ma chi con 97% vi c6 sw sai léch tai y; va y,. Sy sai léch nay
trong théng ké goi la phan dw (residual) ho&c errors.

Goi y1, Y2, Va, Y4 Vs, Ve la tri s6 quan sat va y's, vz, ¥'s, Va, Vs, Y6 la tri s wéc doan
nam trén dworng hoi qui, €1, €, €3, €4, €5, €6 1a phan dw.

Nhuw vay €1=Y1-Y1

€2=Y2-Y2
€3=Y3-Y’s
€4=Ya-Ya
& =Ys—Y's
g = Y6 —Y'6

Khi d6 phwong trinh héi qui tuyén tinh dwoc viét dwdi dang téng quat nhw sau:
y'=Bxi+ait & [2]
Nhw vay néu phan dw g cang nhé s lién hé gitra x,y cang Ion va ngwoc lai. Phan

lién hé con dwoi goi l1a phan héi qui. M6 hinh héi qui tuyén tich dwoc mé ta nhw sau:

Dir liéu= Ho6i qui (Regression) + Phan dw (Residual)

17.1.2 Uéc tinh hé sb twong quan B va chan o

Mubn vé duwoc phwong trinh héi qui tuyén tinh can phai wéc tinh duwoc do déc
B va chan o trén tryc tung.
Vi du 3: Néu chung ta chon mét mau thwe t& gdm 30 em tir 1-6 tudi va két qua can

nang twong ng ctia 30 em dugc vé trong biéu d6 sau:

20.00 =

17.50 =

15.00 =

cannang

1250 =

10.00 =

T T T T
1.00 2.0 .00 4.00 A.00 6.00

tuei
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Lac nay ta khdng thé nbi 30 diém trén biéu d6 ma phai vé 1 dwdng thang di cang
gan voi tAt cd cac diém cang tét. Nhw vay 3 duwong thang & biéu doé ta chon dwéng
thadng nao?. Nguyén tac chon dwdng thang nao di gan ca 30 diém, c6 nghia lam sao
dé tbng cac phan du g nhé nhét:

e=2 (V- Bx—q)

va téng binh phwong cta phan du:

> (e)°= 2 (y- Bx — 0)?

bay la phuwong trinh bac 2 theo x. Trong toan hoc, mudn tim tri cwe tiéu cta 1
phwong trinh bac 2, ngudi ta 1dy dao ham va cho dao ham triét tiéu (bang 0) sé tim
duoc tri cue tidu cla x. Gidi phwong trinh nay, ta sé tinh dwoc 2 théng s B va o va
tr 2 théng s nay ta sé vé duwoc dwdng thang hdi qui. Phwong phap nay trong toan
hoc goi 1 phwong phap binh phwong nhé nhét (least square method).

Giai phwong trinh trén ta co:

- Sy
p=r Sx
(r 1a hé s6 twong quan; Sy la do léch chuan cla y va Sx la d6 léch chuan cla x)

_ 1 Xi- X M
_n-lz( X)( Sy)

r

o=y - Bx
va phwong trinh hdi qui tuyén tinh ctia y theo x (binh phwong nhéd nhat) la:

y =Bx+a
17.2 Phan tich héi qui tuyén tinh trong SPSS

Nhap sb liéu tudi va can ndng can dwoc cta 30 tré 1-6 tubi vao SPSS:

Cot 1: tudi; cot 2: can nang
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7 hoi qui 30.sav [DataSetd] - SPSS Data Editor
File Edlit e Data Transform Analyze

EHES 5 o dmEE M

1 tuoi 1

I tuoi | Cannang | i
1 | 1] 9
2 2 8
3 3 12
4 4 16
9 5 18
i] i] 18
7 1 12
8 2 13
b 3 14
10 4 16
11 5 18
12 i] 20
13 1 10
14 2 11
15 3 14
16 4 17
17 5 18
18 i] 19
19 1 10
20 2 11
21 3 15
22 4 16
23 5 13
24 i) 21
25 1 11
26 2 10
27 3 14
28 4 16
29 5 18
30 6 21

Vao menu: >Analyze> Regression> Linear
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@ hoi qui 30.sav [DataSetD] - SP55 Data Editor

File  Edit “iew Data Transform | &nalyze Graphs  Uiities  Add-ons Windows  Help
= S i e B[ Repors » D
1 : tuni 1 Descriptive Statistics k
tuoi cannan Usies g var var
1 1 Compare Means b
. 2 zeneral Linear Model ]
3 3 Generalized Linear Models b
4 4 Mixed Models J
3 3 Correlate b
b 6 Redression b Lﬁi Linear ...
g 1 Loglinesar b Curve Estimation...
g i Meural Metswarks r st Patial Least Squares.
10 4 Classity " | R Binary Logstic...
11 5 Deta Recuction " | R, wuttinomial Logistic...
12 6 o e "| B orginal..
13 1 Monparametric Tests ] ”ﬁk Prokit...
14 2 Time Series b
15 3 Survival p | HiR Monlinear ...
16 4 ! @ hizzing Walue Analysis. .. “'lFS BEHEI i ESUTENGTT.
17 3 hultiple Responze r 255 < SUECfE LEEEl SUErE
138 i ) :
Complex Samples » Optirrial Scaling...
19 1 e —

Bang 17.1 Tém tat md hinh

Model Summary
Adjusted Std. Error of
mModel F R Sguare R Square the Estimate
1 A184 843 83T 1.48744

a. Predictors: (Constant), tuoi

Hé sé twong quan R=0,918 va R?>=0,843
Bang 17. 2 Phan tich ANOVA véi bién phu thudc la can néng

ANOVAE
Sum of
hodel Squares df hean Square F Sig.
1 Regression 336.140 1 336140 149808 .aooe
Residual B2.827 28 2.244
Total 398967 28

4. Predictors: (Constant), tuoi
b. Dependent Wariahle: cannang

Téng binh phwong phan héi qui (Regression)=336,14
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Tdng binh phuwong phan du (Residual)=62,8
Trung binh binh phwong héi qui: 336,14/ 1 (bac tw do)=336,14
Trung binh binh phwong phan dw: 62,8/ 28(bac tw do=n-2)=2,24

336,14 .
F= —— = 149,8 va p<0,000
2,24 P
Bang 17.3 Hé sb twong quan B va chan a
Coefficients®
LInstandardized Standardized
Coeflicients Coeflicients
Maodel B Std. Error Beta 1 Sig.
1 (Caonstant) 773 B24 12,464 000
tuoi 1.860 80 H18 12.240 .ooon

a. Dependent Variable: canhang
Két qua bang 3 cho biét hé sb twong quan B (d6 dbc) = 1,96 va diém cat tai trung
tung la a=7.773
Phuwong trinh dwéng thang héi qui dwoc viét:
Can nang= 7,77 + 1,96 x tudi
Nhw vay khi em bé tang 1én 1 tudi thi can ndng tang 1&n 1,96 kg

V& duwdng thang héi qui trong SPSS

9 Linear Regression
20.00+ 0]
- * i O
cannang =7.77 + 1.96 oi
R-Square = 0.84Y o
O
o 16.007 /
3 o
c
c (©)
[0}
© o /, o
12.00- O o}
O (@]
@) @)
O
8.00- 0]
T T T T T T
1.00 2.00 3.00 4.00 5.00 6.00
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Tw phwong trinh nay ta cé thé wéc doan dwoc can nang theo tudi cda tré, tuy nhién
nam trong mot gi¢i han nao d6 chdng han nhw tor 1-12 tudi, vi sau tudi nay can nang
tré s& tAng vot trong thdi ky day thi va khdng con lién hé tuyén tinh véi tubi nira.

Vi du mubn wéc doan can nang cda tré tir quan thé nghién ctru nay:

7 tubi = Can nang= 7,77 + 1,96 x7 = 21,49 kg

8 tudi = Can nang= 7,77 + 1,96 x8 = 23,45 kg

17. 3 Cac gia dinh trong phan tich héi qui tuyén tinh
Phan tich héi qui tuyén tinh khéng chi la viec md ta cac dir liéu quan sat
duwoc trong mau (sample) nghién clru ma can phai suy rong cho mdi lién hé
trong dan sé (population). Vi vay, trwéc khi trinh bay va dién dich mé hinh hoi
qui tuyén tinh can phai do tim vi pham céac gid dinh. Néu cac gia dinh bij vi
pham thi cac két qua wdc lwong khdng dang tin cay duoc.
Céc gia dinh can thiét trong hdi qui tuyén tinh:
1. x;1a bién sé cb dinh, khéng c6 sai sét ngdu nhién trong do lwéong.
2. Phan dw (trj s quan sat trir cho tri s6 wdc doan) phan phdi theo luat
phan phdi chuan
3. Phan dw c6 tri trung binh bang 0 va phuwong sai khéng thay déi cho moi
tri x;

4. Khéng co6 twong quan gitra cac phan dw
Vi du: Mét nghién clru tim suw twong quan gitra cholesterol mau véi bé day

|&p ndi trung mac (NTM) cua déng mach canh do dwoc trén siéu am voi

di liéu ghi nhan & 100 BN nhu sau:
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| ID | CHOLESTEROL| BEDAYNTM| | ID | CHOLESTEROL| BEDAYNTM | | ID | CHOLESTEROL| BEDAYNTM |

[ 1 6.00 195 | 35 5.84 0.88 | 69 7.00 0.82
2 4.97 1.33 k11 (.91 097 70 6.60 1.00
3 6.39 0.83 37 5.01 0.90 71 5.75 1.70
4 7.00 2.00 38 4.00 0.89 72 4.70 2.30
5 4.10 1.30 39 4.88 0.80 73 4.61 0.89
6 2.74 1.16 40 4.20 1.13 74 6.30 0.97
7 4.60 1.00 41 1.47 1.20 75 2.00 0.70
8 5.04 .00 42 6.90 0.90 76 2.50 1.10
[ 1.75 0.80 13 4.71 0.81 7 4.79 1.01

10 6.94 1.60 44 5.70 0.0 | 78 331 L.15
11 4.84 0.65 45 3.00 0.74 | 79 3.80 0.92
12 6.63 1.00 6 5.06 2.66 | 80 713 1.10
13 4.93 0.97 47 4.61 0.89 | 81 3.50 0.80
14 4.55 0.73 48 4.15 0.79 | 82 4.20 0.70
15 6.70 1.10 49 5.30 0.80 | 83 3.30 1.00
16 3.20 1.10 50 4.10 0.56 | 8% 3.90 0.80
17 4.30 110 | 9 3.00 0.80 | 85 473 0.89
18 6.80 0.80 52 2.97 1.20 86 3.00 0.60
10 5.50 0.09 53 6.78 0.82 87 5.88 1.50
20 6.80 1.00 o4 5.62 0.90 a8 5.39 0.70
21 5.74 113 55 8.07 1.00 89 6.15 1.10
22 6.00 1.00 26 3.00 1.15 an 3.94 0.81
23 2.00 1L.70 57 3.31 1.16 21 3.83 0.70
24 2.40 0.00 1] 4.73 0.97 92 4.93 0.71
75 4.02 0.89 29 4.00 0.80 93 7.00 2.70
26 6.08 0.80 1] 3.60 1.67 94 8.18 1.13
27 6.25 0.81 61 5.30 1.06 95 8.16 1.70
28 5.40 1.20 [i¥] 6.00 1.10 96 7.20 0.90
29 6.54 0.82 63 6.49 0.80 97 5.24 1.16
30 3.91 0.89 64 7.00 1.70 | 98 4.40 1.00
31 5.30 119 | 65 7.48 0.99 | 99 3.20 0.97
32 2.60 0.97 66 5.19 1.16 | 100 5.20 2.30
33 6.85 0.97 o7 3.00 0.62

34 3.75 0.97 68 6.70 1.00

Biéu db phan tan (scatter) la mét phwong tién tét dé danh gia mac do
dwong thang phu hop véi dir liéu quan sat.

Vao menu: Analyze> Curve Estimation
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@ *cholesterol 100.zav [DataSetl] - SP5S Data Editor

File  Edit “iew Dsta Transform | Analyze Graphs  Utilities  Add-ons Window  Help
BE E' h” ?mﬁ'g Reports » %':E_‘}';f-
1 CHOLESTEROL B Descriptive Statistics 4
»
| ID | CHOLESTEROL |  '™2°° e | var
1 1 6.00 Compare Means r
2 2 4.97 General Linear Model »
3 3 6.39 Generalized Linear Models r
4 4 7.00 Mixed Models »
] 3 4.10 Correlate ]
6 6 2.74 Regression k Lﬁ, Linear...
v 7 4.60 Loglinear r Curve Estimation...
g g 5.04 R )
Meural Metworks b | pit Partial Least Squares..
Q a 1.75 ,
Classif
10 i0 694 oy ._gc, Binary Logistic...
Data Reducti »
11 11 4,84 =8 Tedusion B Multinomial Logistic...
2
12 12 6.63  =cae R ordinal..
i efric Test »
13 13 4.03 Monparametric Tests Plﬁk Probit...
14 14 4,59 Time Serties 3
R -
15 15 6.70 Survival p | nik Monlinesr...
. R . L
16 16 3200 B3 missing Value Snalysis... uis Weight Estimation...
R
17 17 4.30 Multiple Response p | 2tz 2-Stage Least Souares
18 18 6.80 ) )
Complex Samples 4 Optitmal Scaling...
19 19 5.50 )
Guality Cortral L3 §

Vao man hinh Curve Estimation

A Curve Estimation @
Dependerts): | Save ‘
e | | BEDAYNTM —
+
Independent
(3) Wariable:
« @ CHOLESTEROL
O Time
Case Labels: Include constant in equation
L | —
Models
Linear [] Quadratic [ | compound [ | Growth
D Locarithrmic D Cubic D g D Exponential
[inverse [TpPower: [ Logistic
[ Display AMOYA table

| ok || esste || meset || concer || Hew |

Nhap chuyén BEDAYNTM (Bé day néi trung mac) vao 6 Dependent (s) va
CHOLESTEROL vao & Variable. Panh dau nhay vao cac 6 Include
constant in equation, 6 Plot models va 6 Linear (néu mudn wédc lwong sy
lién hé gitra 2 bién theo dang phwong trinh bac 2 thi danh thém dau nhay

vao 6 Quadratic). Nhan OK, ta c6 biéu db sau:
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BEDAYNTM

3.00]
o o]
2,50
o 0
2.00] o o
o [} o o
(o]
1.50] o
fo] o]
o}
seop oo # 5 o o
1.00 [s] o o O
& —5 o0 oﬂ@o
8 Qo @0 000000e R0
b o0 0(? o
6 o
0.50 T T T
2.00 4.00 6.00 8.00
CHOLESTEROL

O Observed

— Linear

Pay la phwong trinh hdi qui tuyén tinh v&i y= 0,748 + 0,062x

Gia dinh x ( cholesterol mau) Ia mét bién cb dinh, khdng c6 sai sét trong do
lwng. Giad dinh nay khéng c6 van dé néu bénh nhan dwoc do & mét phong

thi nghiém chuén.

Cac gia dinh con lai thwe hién trong SPSS nhuw sau:
Vao menu: Analyze> Regression> Linear...

@ *cholestercl 100.zav [Datasetl] - P55 Data Editor

File  Edit “iew Data Transform | Analyze Graphs  UWities  Add-ons Window  Help
= E E h (a2 ?m = E Reports ] % {} 'if-
1: CHOLESTERCL g Descriptive Statistics v |
| ID | CHOLESTEROL | ™2 "Bbe | var
1 1 6.00 Compare Meansz [
2 2 4.97 General Linear Macel 4
3 3 6.39 Zeneralized Linear Madels r
1 4 .00 Mixed Maodels b
3 3 1.10 Correlate ]
6 6 2.74 Regression r Lﬁi Linear...
v 7 1.60 Loglingar b Curve Estimation. ..
g 8 5.04 R .
9 9 L75 Meural Metworks F | gt Partial Least Square
10 10 6.94 Classity g ._ﬁc, Binary Logistic. ..
11 11 g.gq|  DstaReduction " | R, Wutinomial Logistic.
12 12 6.63|  =cde | B ordinal.
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Vao man hinh Linear, Nhdp chuyén BEDAYNTM qua & Dependent va
CHOLESTEROL qua 6 Independent(s)

E Linear Regressicn @
— | Dependent: P
& D ‘i‘ [ BEDAYTM |%l
7 CHOLESTERGL T [ Pots.. ||
7' | Save... |
et ———
Inclependentis): |le$l
& CHOLESTEROL
-y
Methoo  [Enter v
Selection Variable:
d |
Caze Labels:
hdll |
WL Yyizight:
hdll| |
QK || Paste || Reset || Cancel || Help |

Nhan nut Plots, m& hop thoai Plots:

-

ELinrzar Regression (=]

1 Denendent: T —
Rtistics.. |
& D E Linear Regression: Plots IEI
& cHoLE lots...
DEFENDRT Scatter 1 .of 1
*ZPRED | :
ZRESID e ptions...
*DRESID
*aDUPRED
*SRESID
*sDRESID

t

i
[:zrRED |
L8

Z| FERESID

Standardized Residual Plots
|:| Produce all partial plots

Histogram
Mormal probahility plat

| Continue J| Cancel || Help |

| Ok || Paste || Reset || cancel || Help |

Nhép chuyén phan dw *ZRESID vao & X (truc hoanh) va gia tri dw doan
vao 6 Y (truc tung) d& xem phan dw c6 phan bd ngau nhién va phwong sai
c6 ¢d dinh cho moi tri ctia x;. Nhan d4u nhay vao 6 Histogram va 6 Normal

probability plot & xem phan dw cé phan phéi chuéan.
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Nhén Continue, sau dé nhan OK cho két qua sau:

Model Summany
a. Dependent variable: BEDAYMTM

Coefficients”®
Standardized
Unstandardized Coefficients Coeficients
Model B Std._Error Beta i Sig.
1 (Constant T4 a1 4 954 aan
CHOLESTEROL 062 028 214 2218 029
a. Dependent Wariable: BEDAYMNTM
Residuals Statistics”
Minimum | Maximum Mean Std. Deviation [+
Predicted Value araz 1.2562 1.0710 .neaze 100
Residual - 44268 1849765 onooo 39405 100
Std. Predicted Value -22A2 2.0498 oo 1.000 100
Std. Residual -1.118 4.034 .0on 95 100

3. Dependent Yariahle: BEDAYMNTM
Nhw vay phan dw c6 trung binh (mean)=0 va dé I&ch chuan (SD)=0,394
Biéu d6 phan bb phan dw cé dang hinh chudng déu 2 bén, trj trung binh
gan bang zero va SD gan bang 1. Nhw vay gia dinh phan dw cé phan phdi
chuan khéng bi vi pham.
Dependent Variable: BEDAYNTM

30 Mean =8 33E-16

Std. Dev. =0 995
N =100

& 20 |

o -

a

S

o

ar

| .

[ ' T

b=
1
™~

[ =

0 T | T
-2 0 2 4

Regression Standardized Residual

Hodc xem biéu d6 P-P plot so sanh gitra phan phéi tich Iiy cGa phan dw

quan séat (Observed Cum Prob) trén truc hoanh va phan phdi tich iy ky
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vong (Expected Cum Prob) trén truc tung. Néu cac diém déu nam gan

dwong chéo thi phan phdi phan dw dwoc coi nhw gan chuan.

Normal P-P Plot of Regression Standardized Residual

Dependent Variable: BEDAYNTM

10

0.8
a ﬁ
[=]
| .
o
E 0.6
3
[ &)
o
3
© 0.4
1]
o
4
1]

0.24

0.0 T T T T

0o 02 0.4 06 08 1.0

Observed Cum Prob
Cudi cung dé xem gia dinh cac phwong sai khéng ddi véi moi gia tri ctia x
(cholesterol mau) ho&c goi 18 homoscedasticity. Néu cac tri phan dw
phan tan ngau nhién quanh gia tri zero (dwérng ngang) thi coi nhw phwong

sai khoéng thay déi, va gia dinh vé homoscedasticity khéng bi vi pham.
Scatterplot

Dependent Variable: BEDAYNTM

- 7
a
-
2
g 2 o © o]
a 0°
Q
=] o © (=] o
I 3
N
- o 9 o a <
s @ 0 g o
_'.S‘E o Q 0@ =]
" o o
> 2 O%% o o
0 o © % <
c 17 © O o
a 0 n x50
] m 00 %
w o
$ 2 o
o ]
4
-3
T T T T
2 0 2 4

Regresslon Standardized Resldual

TS Nguyen Ngoc Rang; Email: rangbvag@yahoo.com; Website: bvag.com.vn; Trang:14




Néu phuwong sai thay dbi (In dan hodc nhé dan theo gia tri cGa x) thi goi la
Heteroscedascity (gia dinh vé phwong sai ¢b dinh bi vi pham). Vi du nhw hinh
dwdi day:

Predicted ¥

Slude e Boeidvals

Toém lai, véi vi du trén cac gid dinh cta phan tich hdi qui tuyén tinh déu thda
man va ta cé thé két luan 1a bé day ndi trung mac ddng mach canh c6 lién hé
tuyén tinh v&i ndng dé cholesterol mau theo phwong trinh :

Y (Bé day ndi trung mac)= 0,062 x cholesterol + 0,748.

Nhw vay c& néng do cholesterol tang I&n 1 mmol/L thi bé day ndi trung mac

doéng mach canh tang I1én 0,062mm.

Tai liéu tham khao:
1. McClave J T and Sincich T. 2000. Simple linear regression in Statistics, 8"
edition, Prentice-Hall, USA, pp. 505-557.
2. Moore D. S. and McCabe G. P. 1999. Looking at Data-Relationships (Chapter
2), in Introduction to the Practice of Statistics, W.H. Freeman and Company,
New York, pp. 102-145.
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