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1.1 wlauuudnaas Y, =X s, +e__, ¥ rank(X) = p i1
Ltnuﬁqaaqﬁiq General linear hypothesis model of full
(MUUIIREY 8)

1 = o ° '
HHHW rank(X) < p L3931 780HUUIIADY (WUUIIABY b)

<
LT8R

rank

bl [ < . .
1.2 a1nta 1.1 wuudtaas (a) wia (b) naa Experimental Design Model

1.3 Regression Model Lf]uuuui'mm (2) wiauuuinaay (b u 1.1

1.4 awmia 1.1 fwmfunuuitaas (a) agiiey normal equations

7uzﬂ patrix

w :.: . <4 [\
avuu least square estimator 18943 aa 8 =

4
1.5 391881

(a) Cubic polynomial model:

kas (b) Quartic polynomial model:

1.6 31 Regression model y = g, t 8,x, tpx, t s x, t €
R® (Coefficient of multiple determination) = sS(p_,6,,8
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1.7 370 1.6 R° = R PRI Ay PO - N P

1.8 30 1.6 B9 partial f_(X_|X X tiiliadify (r.s.) 13dTUNAIn

4 v - a -
1.9 11 (a x b) factorial design uu anTzAumasiaia a gn@uuﬁawn1zau
Y _ . . X
fownapae A uaztvdunasiliis B pniimuaTuR A INARTS

~ . £
qul'EﬂﬂllUU'i'laﬂ*’ﬂﬂ\lﬂ']T?] LATIEND

1.10 T4 (5 x 5) Greaco latin square design (1 wiranaaad/cell)

LirdnTanadauansuanintal duiouam AIntwa wRLT10

] - . gd v lz
ninanAazsdmiy design ULWAY WLIANARD S L NI
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2a 2. MMEIBEIEIY 32 AL ?qﬁaﬂqnﬁu 40 1 1ﬁuuﬁn§a§ana1ﬂu1ﬁﬁa

(Y) SBP
(X,) AGE

(X,) SMK

H

13

A THRLTANA

818

o <4 v w 4 - <4
ﬂTE?ﬂﬂWTEUqWT (=1 ﬂﬁﬂﬂguq“iﬂeﬁTﬂlﬂﬂqu“i)

(X_) QUET= su1amasiienna (QUET = "Quetelet index" RamiTdiiia

. 4 .
PUIRBANTIINNE TREN QUET = 100(weight/height®)

an| v | x, X, ait| v | x, X,
1| 135 | 45 2.876 17 | 145 | 49 3.360
2 | 122 | &1 3.251 18 | 142 | 48 3.024
3 | 130 | 49 3.100 19 | 135 | 57 3.171
4 | 148 | 52 3.768 20 | 142 | 58 3.401
5 | 148 | 54 2.979 21 | 150 | 56 3.628
6 | 129 | 47 2.790 22 | 144 | 58 3.751
7 | 162 | 60 3.668 23 | 137 | 53 3.296
B | 160 | 48 3.612 24 | 132 | 50 3.210
9 | 144 | 44 2.368 25 | 149 | 54 3.301
10 | 180 | 64 4.637 26 | 132 | 48 3.017
11 | 166 | 59 3.877 27 | 120 | 43 2.789
12 | 138 | 51 4.032 28 | 128 | 43 2.956
13 | 152 | 64 4.116 29 | 161 | 63 3.800
14 | 138 | 56 3.673 30 | 170 | 63 4.132
15 | 140 | 54 3.562 31 | 152 | 62 3.962
16 | 134 | 50 2.998 32 | 164 | 65 4.010
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1un11?nu13¢a11u§uﬁu§1uzﬂn11nanaauuuqumnaa SBP(Y) AU AGE(X ),
SMK(X_) Rt QUET(X) 1Eﬁaw1mquuuiﬁaaqnﬁ1nanaauuuuggm 3 LUUAIAAIAB
1)y mwox,
2) y i x_, %,
3) y i x,, x,, X,
30 Computer Printer INLANAIT1S unz aauilguieatus
(INTEnAREy 1 drume)

Leasl Squares estimates

uuy [Raudsadss
1ae |Tuuuyinaas) 3, 5. %, 2, s sp. 53
' 3
1 JAGE (X)) - - - -
2 [AGE (X)),
SMK (X)) - i
3 |AGE (X)),
SMK (X)),
QUET(X,)
A19719 ANOVA
HUUIIRAY 1
sy df SS

Regression (X))

Error
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HUUIAEY 2

sv df Ss

Regression (X,,X)

Error

BuuItaay 3

Sv daf SS

Regression (X,,X,,X,)

Error

1 tfuuudtaay 3

. 4 .
1.1 nauna SBP ﬁaqﬁwaaﬂq 50 1 guqni URE AUIATANTI9NANE = 3.5

. I < :
1.2 nina SBP IIE]\W"IHE]"IE‘ 50 i] ‘1“’:11]1{“7 Har IUIRAANTINNIGE = 3.5

- J J *‘
1.3 'si'WITUﬁ']ﬂa'lﬂq 50 ﬂ EU'I;WIT MWTEHUATIHUANANNAY SBP LuaduIa

289779018LWNAN 3.0 i 3.5

2) R® paduuuitaadng 3 Aa
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3) N1 overall F-test madumazuuu’naay U H, nmagaytutai uate

4) 3911 partial F-test 1aslf « = .05 dwmTun11
< £ o © el )
4.1 vwyu SMK v 1dTumuu’Inaaany AGE aena1
< » B ) W
4.2 Wy QUET VITITLUINA 18 a0 AGE URE SMK 81

RauiinAnw1a1ann t-test IvAniisfu partial F-test B8
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~SET DISK=0M.

DATA LIST FREE/ SB7,AGE,SHK,QUET.
BEGIN DATA,

135 45 0 2.876

122 41 0 3.251

130 49 0 3.1

148 52 0 3.768

146 54 1 2.979

129 47 1 2.79

162 60 1 3.668
160 48 | 3.612
144 44 1 2.368
180 64 1 4.637
166 59 1 3.877
138 51 1 4.032
152 64 0 4.116
138 56 0 3.673
140 54 1 3,562
134 50 1 2.998
145 49 1 3,36
142 46 1 3,02
135 57 ¢ 3,171
142 56 0 3.401
150 56 1 3.628
144 58 0 3.751
137 53 ¢ 3.29¢
132 50 0 3.21
149 54 | J.301
132 48 1 3.017
120 43 0 2.789
126 43 1 2.9%6
161 63 0
10 63 1 4.132
152 62 0 3.962
164 63 0 4.01
END DATA.

wmmmmmwoa04

m\O-J

REGRESSION DESCRIPTIVES-DEFAULTS SIG COV XPROD

{VARIABLES=SBP, AGE, SHK,QUET
{CRITERIA= POUT(.055)
{OEPENDENT - SBP
{HETHOD=BACKWARD,
REGRESSICN VARIABLES-SBP,AGE,SHK,QUET
{CRITERIA=PIN(.05)
/DEPENDERT=SBP
[HETHOD=F ORWARD .
REGRESSION VARIABLES=SBP,AGE,SHK,QUET
{CRITERIA=PIN{.05) POUT(.055)
/DEPENDENT =58P
METHOD-STEPWISE.
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Page ?

LI I |

Listwise Deletion o

Hean
SBp 144,531
AGE 53.250
SHK 531
QueT 3.44]

N of Cases : 32

HULTIPLE

{ Kissing Data
Std Dev Label

14,398
6.95¢6
.507
497

5p35/PCH

REGRESSITON

P E X

2{13/91

rrry

Correlation, Covariance, 1-tailed Sig, Cross-Pioduct:

HMULTIPLE

SPSS/RCH

REGRESSTION

L S A

213191

S8P 14
98P 1.000 15
207.28% 17.437
999 0G0
6425.969  2406.750
AGE 115 1.060
77.637 48,387
000 .999
2406.750  1500.000
Stk 247 -.13%
1.805 -.492
086 .223
55.96% -15.250
Page 4
rrrr NULTIPLE
S8p AGE
QueET 142 803
5,310 2.716
.000 .000
164.619 86.046

SHK QUET
247 LY
[.805 5.310
.Q84 .000
35,969  164.615
-.139 B03
-.492 2.776
223 .000
-15.250 B6.046
1.000 -.071
.257 -.018
.999 .349
7.969 -.558
SPSS/PCH
REGRESSI
SHK QUET
=07 1.009
-.018 247
L3439 959
-.558 7.660

O N

rrxox

2/13/91
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Page 5 5pSS/PCH 2/13/91
Frxx HULTIPLE REGRESSION *3% ki

Equation Number 1 Dependent Vaiiable.. 58P

Beginning Block Numwber 1. Hethod: Enter

e 6 e 2/13/51
¥rrxr WULTIPLE REGRESSION *#11x

Equation Number | Dependent Variable.. SBP

Variable{s) Entared on Step Humbe

i.. QUET

.. SHK

3. AGE
Multiple R .B7232
R Squaie L 76035

fdjusted R Square 73533
Standard Error 7.40691

Analysis of Variance

OF Sum of Squares Hean Squate
Regression 3 4889,82570 162%.94190
Residual 28 153614305 54.86225
F: 29.70972 Signif F = .0000
Page 7 SpSS/pCt 2/13/31

Frxx RULTIPLE REGRESSIOHN ¥xx%x

Equation Number | Dependent Variable,, SBF

Variable B SE B Beta T Sig1
GUET 8.59245 4.49868 . 29686 1.910 0664
SHK 9.94557 2.65606 .35023 3.744 0008
AGE 1.2127] .32382 .58592 3.745 0008
{Constant) 45.10319 10.75488 4.190 .0003

End Block Humber 1  All requested variables entered.
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Page 8 5pSS/PCt 2/13/91
*xx: MULTIPLE REGRESSION *x#1x
Equation Number 1 Dependent Variable.. 58P
Beginning Block Nusber 2. Method; Backward
Variable(s) Renoved on Step Number
4., QUET
Kultiple R 83428
R Square 12960
Adjusted A Square  .7t117
Standard Ervor 7.73783
Analysis of Variance
DF Sum of Squates Mean Squaie
Regression 2 4689.468423 234484211
Residual 29 1736.28452 59.87188
F = 39.16433 Signif F = 0000
Page 9 5pSS/PCH 2/13/91
rxxt HULTIPLE REGRESSION *%3xx

Equation Number 1 Dependent Variable.. 58P
------------------ Variables in the Equation ---------eveeoanee
Variable ] 5t 8 Bela T SigT
SHK 10.29439 Z.76811 36252 3.719  .0009
AGE 1.70%916 20176 82577 8.471 0000
(Constant) 48.04960 11.12956 §.317  .0002
------------- Variables not jn the Equation -----------~-
Variable Beta In Partial HMin Toler T SigT
QUET J29666 33951 34880 1.910 0684
End 8lock Humber 2 POUT - .055 Limits reached,

~ ST 313 (H)



Listwise Deletiun of Hissinyg Data

Equation Number 1

Beginning Block Number

2/13/91

LR SR

Equation Number |

HULTTIPLE

Dependent Yariable.. SBP

1. HMethod: Forward
SpSS/PCH

REGRESSION

Dependent Variable.. 58P

Variable{s) fntered on Siep Numbe

EI I O

.. AGE

Multiple R 77520
R Sauare 60054
Adjusted R Sguare 58764
Standard Evior 9.74543
Analysis of Variance

DF Sum of Squares Medn Square
Regression 1 3861.63038 3861.63038
Residual 30 256433837 85.47795
[ 45.17652 Signif F = .0000
Page 13 §655/9C+

*d 6 HULTIPLE REGRESSIOGHN *xi4x

Equalion Humber | Dependent Vatiable.. SBP
------------------ Yariables in the Equation ~--=--m-smsmmenoen
Variable B SE 8 Beta T SigT
AGE I.60450 23872 11520 6.721  .0000
{Constant) 59.09162 12.61626 4,411 .000!1
------------- Variables not in the Equaticn -------------
Variable Beta In Partial Hin Toler T Sig7
SHK 36252 .56823 958054 3709 L0605
QuET J33665 L3178 . 35559 1.805  .0815
sT 313 (H)

157



158

Page 14 5psS/pCt
2% HULTIPLE REGRESSION tkx3

Equation Number I  Dependent Variable.. 58P

Variable(s) Entered on Step Humber

2/13/91

2.. SMK
Multiple R .85428
R Square 12980
Adjusted R Square 71117
Standard Error 7.73769
fnalysis of Variance
OF Sum of Squares Mean Square
Regression 2 468968423 234484211
Residual 29 1736.28452 5%.671E8
Fe 39.16433 Signif F : 0000
Page 15 SPSS/PCH 2/13/91

¥rxx HULTIPLE REGRESSION #xx1

Equation Humber | Dependent Variable.. SBP

Variable B St 8 Beta T Sigv

AGE 1.76%14 20178 .62577 8.471 .0000

SHK 10.29439 2.76811 .34252 3709 0009

{Constant) 48.04%60 11.12956 4.317  .0002

------------ Variables not in the Equation =-~----------

Variable Bela In Partial Hin Toler T Sig7T

QUET .29666  .33951 . 34880 1916 G664

End Block Number 1 PIN : 050 Limits reached.

Page 16 5P3S/PCH 2/13/91

This pracedure was completed ab 8:33:33
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Listwise Deletion of Missing Data

Equation Number I  Dependent Varijable.. 58P

Beginning 8lock Number i. Method: Stepwise

oge 18 wssiper 2/13/5
¥EA%: OHULTIPLE REGRESSIOHN #1333z

Equation Number 1 Despendent Variable.. §BP

Variable(s) Entered on Step Numbe

1.. AGE
Huitiple R 77520
R Square 60054

Adjusted R Square 58764
Standard Error 9.24543

Analysis of Variance

Of Sum of Squares Hean Squaie
Regression 1 3861.63038 3861.63038
Residual 30 2564.33837 85.47793
= 45.17692 Signif F = .0000
Page 19 8ps5/PCt 2/13/91

FEXX O HULTIPLE REGRESSION *xxx

Equation Number | Dependeat Variable..  S&P

Variable B SE B Bela T SigT
AGE 1.60459 (23872 17520 6.721  .GOG0
(Constant) 59.09167 1281876 4.611 . 000]

------------- Variables not in the Equation -------------

Variable Beta In Parlial HMin Toler T Sig 1T
SHK 36252 .564875 58054 37190009
QUET 33685 31 35559 1.805 0815
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Page 20 SPSS/PCH

Frxd HULTIPLE

Equation Humber 1

Variable{s) Entered on Step Humber

.. oMK
Hultiple R .894128
R Squate 12986

ﬂdjusted R Squaie NN
Standard Erior 7.73749

Analysis of Variance
bF Sum of Squares

Dependent Vaiiable..  SBP

REGRESSION

2/13/91

LS S O 4

Hean Squate

Regression 2 4689.68423 234484211

Residual 29 1736.26452 59.67168

f: 39.16433 Signif F = .0000

e 21 ssspcr 2413051
3% MULTIPLE REGRESSIOR *x*xx4

Equation Humber i Dependeni Variable.., SaP

------------------ Variables in Lhe Equation --------=---------

Variable : § 5L 8 Beta T Sig1

AGE £.70916 201786 82577 B.471 0000

SHK 10.23439 2.768114 36252 3.719 0009

{Constant) 48,04960  11.129% 4,317 .0002

------------- Variables not in the Equation -------------

Variable Beta In Partial Hin Toler T SigT

QUET 29666 33951 .34B80 1,510 0664

End Block Humber 1 PIN :

050 Limits reached.
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12 3.3mTInauar Compubter printout Tusa 2. 9AOUIEINLABNULUINADY
Jaid ] o .
nﬂin&naananqa (Best Regression model) &mMiun1Tniuna Y (SBP)

- a 1 -« aa aadd . v q
LaANATUIAEATNESLANA 1 IF 390 3 10NN UATY Al

1) 38 Forward selection

2) 3% Backward elimination
ol .

3) 2 Stepwise

v
WHIBLUA M1¥A131n Computer printout ﬂisnauﬁqaﬁuwaqnnuaau
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18 4.1 AITINARTULUAASTE AT LIANTARBELARE (WIT) nNAwlE 16 AUAAYTANND
ﬂu1§gﬂiwuunTaa fiazasn1TAnARDEMNE (Type of practice:

TYPRAC) uWarfuanadnua (Type of physician: PHYSTY)

tianasnTania
a ' <
fUATAINNG uuunqu (GROUP) uyiadq (SOLO)
$ngTiafinlGP) | 15,20, 25,20 20,25, 30,25
LAWIEN19(SPEC) 30, 25,30, 35 25,20,30,30

. w é

I MBALINEIUTZIAITIS ANOVA TH ILANRITIY ANOVA 1uﬂuy1a uas
4 L . T ) 7] o 1

PWNAAMMN & = .05 FMTUANTWANAN UASANTWRTIN

1a21tf Random effect model

ANOVA
SV df S8 MS f
PHYSTY 126.56 (1) f1 =
TYPRAC 1.5625 {(2) fg =
PRYSTY x TYPRAC 76.563 (3) fa =
Error 218.7525 (4
Total

LWLIL Raadud MS HIF(askaian Tuimidatimas £_ 1a318
CLAWIENITABL) _
Tssytifac i £ udashmuntaasnels aetnducy
astauiudaw
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4 d "~ . o
78 4.2 ndTnstinadfiu MIS (Management Information System) 1an1
4 s [ E
small-scale study Lnaanu113q1uﬂ1ﬂ11a1u 5 uull (A = #9518
o 4 .
aztﬁﬂauﬂnnqa, B, C, D, E = ﬁiﬂaassaaaﬁaanqa) ln11¥§qan11
N1amne (Sales executive) 5 Au udazauaz1ﬁ¥u1ﬂaq1uﬁ3ﬂ11=5u
4'«‘: & le ¥ v » ] 3
UUuMNTaaaaaatuLaaunls 7 HA2IEAAYTNRLUULI1TIEIILIUE 80T
HRAuTIuINURALWANTAR Y 25-point scale (0 = ‘ddamias,...,
4 . . .
25 = ﬂqauﬁnnqa) Tud2491289 5 (Aaw §ﬂanw1dwanwauaasﬁuasiﬁiu

s " o 1 ¥
TrE MU TR L RaUNUY 9 WwadT nTuR1TI9RD UL

&
Lu. 8. W.A. u.n. fl.A.

»
o
.

HIANTT
¥

“a n p 21 A 8 C 17 B 9 E 186
[FRE A 5 E 10 B 3 C 12 D 15
ua A c 20 B 10 E 15 D 21 A 12

wig 3 B 4 | D 15 A 3 E 9 C 10

w18 3 E 17 C 18 b 20 A 8 B 11

B ' v - » 4
AINRBAUIIFIRIAIATITIY ANOVA M A4LANRIT1IY ANOVA 1udug1« uae

<4 ] e o ] w~ a ]
WNAFAAIN « = .025 791 WHUNAY T8I TUNANTWAR 1INUNTA Y

sV df ss MS £
4¥anaT 233.04 £, = 62.87
o
Laau 12.24 £, = 3.30
718470 f, = 129.13
Error 11.12
Total 735.04
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18 5.1 3MuUUdRBY ¥y, = u, +e,,, i = 1,...,35 3 = 1,..., n,

adeLng:
- of
N7
1 2 3
yll y21 yal
yia yﬂz y:)z
yla ysa
yl‘
n, | 2 3 | n=09
T, | T, T, T, G

» » a 4 4
muuuﬂaa\:’luzﬂma‘mﬁ A8 Y =Xp t+ e
. ¢ y [
'i\lliﬂﬂﬁ\lﬂiﬂﬂ“ (‘Iaauﬂma’m?n'iﬁianu uasuannu'\ﬂnaqtuﬂ?n‘ﬂ “?ﬂ

fv
LIALA2TRIE) Y, X, B, e, XX, X’Y, Y'Y uar e’e
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4 . v : .
fa 5.2 aﬁniagaLnu1nuﬂ?u1mu1du1uﬂnwv 1 ﬁug§11m1waa¢n11u1

-4 L4 - ] H
polynomial n fit nuimgaaqaa1ﬂuﬁm

y:UTunaninde [30.2 32.2 35.1 34,2 39.1 41.3 36.1 30.1

"
n i 9 10 11 12

yeUTumeiade [30.5 26.1 24.8 28.2

12 ie
Ty, = 387.9, ¥y, = 12815.99
1=1 i=1

d. v
AMAITIY ANOVA naIuaTn

LY 4 ' . 3
1. IMadauRuuAgI1UN « = .02 21 linear term, quadratic term,
cubic term #ar quartic term musdAEMIala (TMUFAINITNARALTRERLIL

ﬂizﬂaUﬂﬂiﬁ?ﬂﬂa
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<y [] . [ . - W v > d
2. 9afu1edlin polynomial degree in11a fit nunaganwonuﬁnqa

ANOVA

S.V. df. pefs) MS £, Pr
Total (uncorrected) 12 12815.99
Reduction for mean (ny) 1 12538.87
Linear 1 71.548 71.548 3.48| >2¢
Error 10 205.578 20.558
Quadratic 1 103.9863 103.963 9.21] <2%
Error 9 101.813 11.290
Cubic 1 ] 3B.484 38.484 4.88) >2%
Error » 8 63.130 7.881
Guartic 1 34,432 34.432 )8.40| >2%
Error 7 28.691 4,100
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