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4 . <4 <
1.1 wNanuusiaas Y = X__ 8  +e _ # rank(X) = p LTL780
. ¥, . .
WUUIIAAYUIY General linear hypothesis model of full rank
(RULI1R8Y a)

1 | . 3 1
ﬂﬂﬁﬂ rank(X) < p LT13zLTANKULIIAAY (HUUAIREY b) 11

. < . .
1.2 39088 1.1 UYYSIABY (B) u?a (b naa Experimental Design HModel

. & .
1.3 Regression Model Lﬁuuuuaﬂaaq (a) wIauLUIIAay (b)) Tu 1.1

a - <4 .
1.4 37n7a 1.1 fmTuuuydnass (a) 9138u normal equations

1u3ﬂ matrix

v
- o R d
aduu least square estimator 189 8 @B ?‘=

1.5 QQlﬁﬂu

(a) Cubic polynomial mpodel:

uar (b) Quartic polynomial model:

1.6 370 Regression model y = B, + 8,X, + g, X, + 8,X, + e
R® (Coefficient of multiple determination) = 55(8,,8,,8,|p,)/SST

atuns
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1.7 30 1.8 R = R AaduRuinfsieniedeidadn

1.8 3 1.6 89 partial f_(X_ |x ,X_) “iiliisddw (n.s.) SRELHTERR

v
1.9 M4 (a x by factorial design #u frTsiunavilis a LRECERERURELT
9
LV KV
avuagay A uazsedunaviliies B oniwmuamuAIMAI WY

. d
LTI TANGDLAIABIRAINTTILATIERD N

1.10 14 (5 x 5) Greaco latin square design (1 wuransaav/cell)

LTIRINTONANALBNTWANRA T | Dud 1% antwa usLg1y

' (3 . Hd o
manaaadd iy design uLwag WUIBNARD G L NI
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22 2. INLIBAID1T 32 AW RQEQﬂQlﬂu 40 1l 13uunn§agaaa1ﬂu13na

(Y) SBP = R21MAUTANA

ti

218

(X,) AGE
ara < L 4 4 oa <
(X)) SMK = 17$26n1TAUUMT (=1 NEIRULUNTaANTALARAULURT)
¥4 1 ' 1 L ] 4 9
(X,> QUET= nu1amavi19nie (QUET = "Quetelet index" AaaTTHi e

1 4 -
BUIRBATINNA Tean QUET = 100(Weight/h91ght2)

aun| v [ x| x, | x, aun| Y | x, | x| x,
1| 135 | 45| o 2.678 17 | 145 | 49 | 1 | 3.360
2 | 122 | 41| o | 3.251 18 | 142 | 46 | 1 | 3.024
3| 130 | 43 | o | 3.100 19 | 135 | 57 | o | 3.171
4| 148 | 52| o | 3.768 20 | 142 | 56 | o0 | 3.401
5 | 146 | 54 | 1| 2.979 21 | 150 | 56 | 1 | 3.628
6 | 129 | 47 | 1| 2.790 22 | 144 | 58 | o | 3.751
7 | 182 | 60 | 1| 3.868 23 | 137 { 53 | o0 | 3.298
8 | 160 | 48 | 1 | 3.812 24 | 132 | 50 | o0 [ 3.210
9 | 144 | 44 | 1| 2.368 o5 | 148 | 54 | 1| 3.301

10 ] 180 | 64 | 1 | 4.837 26 | 132 { 48 | 1 | 3.017

11| 186 | 59 | 1| 3.877 27 | 120 | 43:| o | 2.789

12 | 138 | 51 | 1| 4.032 28 | 126 | 43 | 1 | 2.956

13 | 152 | 64 | o0 | 4.116 29 | 181 | 63 | o | 3.800

14 | 138 | 56 | 0 | 3.673 30 | 170 | 63 | 1 | 4.132

15 | 130 | 54| 1| 3.562 31 | 152 | 62 | o | 3.962

16 | 134 | 50 | 1 | 2.998 32 | 164 | 65 | 0 | 4.010
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1unﬁiﬁng1nqa1ﬂu§uuuu1u3ﬂnw1nanauuuuwggmnad SBP(Y) fiu AGE(X ),

SMR(X,) Waz QUET(X_) TAWINTIMLLI1A24N1TARDEAULLWNAN 3 WLLIIRaIRE

Dy x,
2) y us x,, x,
3) vy WM X, X, X,
31n Conputer Printer 3qiauaq914 uas nauﬂquidaYﬂ%
CITEnAlEn 1 Aaune)

Least Squares est hates

wuy {#oudradss
. s A VAl N Al
1mads | Tunuusnaay B, B, B, By sﬁ. S?z Sﬁ;
1 |AGE (X))
2 |AGE (X)),
SMK (X,)
3 [asE x)),
SMK (x>,
QUET (X )
1999 ANOVA
HUYIIRAY 1
sV df B

Regression (X >

Error
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BUUIIRAY 2

SV df 58

Regression (X, ,X_)

Error

HuyIIAaY 3

sV daf 55

Regression (X ,X,,X,)

Error

1) 9tfuvuitaay 3

. 4 )
1.1 ntuna SBP HEGHWHBWE 50 ﬂ EUHHT Uy AUIAIBNTIINNG = 3.5

13 1 d t
1.2 n1una SBP ﬂﬂﬁﬂﬂﬁﬂﬂq 50 ﬂ TNEUHHT $AC IMUIANRNTINNNE = 3.5

- 4 s 4
1.3 ﬁﬂﬂ?”ﬁqﬂﬂﬁq 50 ﬁ guqui IVUTLHIWAIIHUANANIYDAY SBP LUADIUIA

ga<TI9AIALENAN 3.0 L0 3.5

¥
2) R® BaduuuItaadny 3 Aa
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3) 34N1 overall F-test maduaazuLUIIABY T8U H, nnadautinta L Ium2a

4) 34n1 partial F-test Ta#lt « = .05 & uFun1s
d v . 4 Cw
4.1 tuWH SME 12U TuHUUATIRANAN AGE BAUAY
- . < " w
4.2 (Wi QUET LETUTuuuus1aaeny AGE Uae SMK Bgudn

”gu - 3 o W . LY
aauiinAn#1a13ni t-test Feduiiafu partial F-test nid
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DATA LIST FREE/ SBP AGE,SHK

135 45 ¢ 2.876
122 41 ¢ 3.251

SET GISK-ON.
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120 43 0 2.789
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58P, AGE, SHK , QUE
58P

PIN(.05)

FORWARD

BACKWARD.

o

S
CRITERIA
{DEPENDENT

{HETHOD
RESSION VARIABLES-SBP ,AGE,SMK,QUET

JCRITERIA-PIN(.05) POUT{.055)

{CRITERTA= POUT(.055)
/DEPEHDERT-58P

/DEPERDENT=36P
JHETHOD=STEPNISE.

[HETHOD

REGRESSION VARIABLE

/
/

{VARIABLES=582 ,AGE , SHK,QUET

n
]

REGRESSION DESCRIPTIVES=DEFAULTS SIG CO
£

END DATA.
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Page 2

LR I

NULTI®P

§PSS/PCH

LE REGRESSI

Listwise Deletion of Missing Dats

Hean
Sgp 144,531
AGE 53.250
SHK 531
queT J.441

N of Cases : 32

Std Dev Label

14.398
6.956
507
.457

0N

2/13/51

EOR I O ¢

LI S 2 §

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

SBP

ssp

3

=

-
<>
<
<>

6425.969%

AGE 1
77.43

2406.750

SHK 247

HULTI?P

AGE

175
17.637
000
2406.750

1.069
48.387
.999
1500.000

- 139
-.492
.228
-15.250

5PSS/RCH

LE AREGRESSION

2/13/91

Frix

LR I B -

sgp

QUET 142
5.310

.G00

164.519

MULTIEP

AGE

803
2.776
.000
86,046

SHK QUET
247 LY;
1.805 5.310
.084 000
35.969  1s4.619
- 139 803
-.492 2.776
223 .000
-15.256 B6.046
1.000 =07
.257 -.0i8
.999 349
7.569 -.558
SPSS/pCt
LE REGRESSI
SHK QUET
=071 1.000
-.018 247
348 .999
-.558 7.660
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Page 3 §PSS/PCH 2/13/91

xxx % MYLTIPLE REGR

(a2
o
(5]
—
[ ]
=
»
»*
>
%

Equation Nusber I Dependent Variable.. SBP

Beginning Block Number 1. Method: Enter

e 6 s 215751
¥ * MWULTIPLE REGRESSIGN *xx1

Equation Number ©  Dependent Variable.. SBP

Variable{s} Entered on Step Nuwmber

1.. QUET

2.. SHK

3. AGE
Multiple R 67232
R Square . 78055

Adjusted R Square .13533
Standard Evror 7.40851

Analysis of variance

oF Sum of Squares Hean Sgquate
Regressicn 3 §889.82570 1629.94190
Residual 28 1536.14305 54.86225
F: 29.70972 Signif F = .0000
Page 7 SPSS/PCH 2/13/91

kxxx MULTIPLE REGRESSION *x*xx

fquation Kumber 1 Dependent Variable.,. SBP

Yariable 8 SE 6 Beta T 8igT
QUET 8.59245 4,49868 .29666 1,910 0664
SHK §.94557 2.65604 .35023 3.744 (0008
AGE 12127} . 32382 .58592 3.745 0008
{Constant} 45.10319  10.76488 4,190 .0003

End Block Number 1  All requested variables entered.

ST 313 (H)
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page 8 SPSS/PC+

rrxx MHULTIPLE REGRESSION ¥xixx

Equation Nusber 1 Dependent Variable.. SBP

Beginning Block Nuwber 2. Method: Backward

Variable(s) Rewoved on Step Number

.. QUET
Kultiple R 85428
R Square .12%80

Adjusted R Square  .71117
Standard Error 7.73768

analysis of Variance

OF Sum of Squares Mean Square

Regression 2 4689,68423 234484211

Residual 29 1736.28452 59.87188

f: 39. 16433 Signif F = 0000

e 5 wsspos
F¥3x MULTIPLE REGRESSION *x*xx

Equation Number 1  Dependent Variable.. §BP

------------------ Variables in the Equation -------------oeoo-

Variable 8 SE B Beta T SigT

SMK 10.29439 2.76811 .36252 3.71%  .000¢%

AGE 1.70914 20176 .82577 8.471 .0000

(Constant) 48.04960  11.129% 4,317 .0002

-------------- Variables ot in the Equation -------------

Variable Beta In Partial Min Toler T SigT

QUET 29666 33951 .34880 1.910 .0604

End Block Number 2 PQUT - .055 Limits reached.

..................................................................

2/13/91

2/13/91
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Listwise Deletion of Missing Data

Equation Nuwber 1  Dependent Variable.. S8P

Beginning 8lock Nuwber L. Method: Fforward

e 2 e 2113191
Frxx HULTIPLE REGRESSION **xx

Equaticn Rumber 1 Dependent Variable.. 58P

Variable(s) Entered on Step Number

i.. AGE
Multiple R 17520
R Square .600%4
Adjusted R Sguare 58764
Standard Error 9.24543

Analysis of Variance

DF Sum of Squares Mean Square
Regression 1 3861.63038 3861.63038
Residual 30 2564.33837 85.47795
f= 45,17692 Signif F = .0000
Page 13 SPSS/PCt - 2f13/91

Frkx HULTIPLE REGRESSION *3xx

Equation Nuwber |  Dependent Variable.. SBP

Variable B SE B Beta T SigT
AGE 1.60450 .23872 11520 6.721  .0000
{Constant) 59.09162  12.81626 4,611 .0001

Variable Beta In Partial Min Toler T 5igT
SHK .96252 56823 98054 3.719 . 0009
QUET .33665 L3778 35559 1.805 0815

ST 313 (H)
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Page 14 SPSS/PCH 2/13/91
¥3xx WULTIPLE REGRESSION *xxi

Equation Number 1 Dependent Variable.. SBP

Yariable(s) Entered on Step Number

2.. ¥
Hultiple R .85428
R Square .72580

Adjusted R Square L1117
Standard Error 7.73765

Analysis of Variance

DF Sum of Squares Mean Square
Regression 2 4689.68423 234484211
Residual 29 1736.28452 59.87188
f: 39.16433 Signif £ = .0000
Page 15 5PSS/pCH 2/13/91

*EXX MULTIPLE REGRESSION *%%3

Equation Humber 1  Dependent Variable.. SBP

Variable B SE B Beta T SigT
AGE 1.70916 20176 .82577 8.471 .0000
SHK 10.29439 2.76811 .36252 3.719 .0009
{Constant) 48,04960  11.12956 4,317 0002

Variable Beta In Partial Min Toler T 8igT

QUET 29666 .33951 . 34880 1.910 .06é4

End Block Nuwber 1 PIN : 050 Liwits reached.

Page 16 SPSS/PCH 2113191

This procedure was completed at 8:33:3%

...............................................................................

5T 313 (H)



Listwise Deletion of Missing Data

Fquation Number 1| Dependent Variable..  SBP

Beginning Block Number 1. Method: Stepuise

g 18 ssspce 2113051
rx¢d MULTIPLE REGRESSION **xx

Equation Number !  Dependent Variable.. SBP

Variable(s) Entered on Step Number
{.. #6E

Hultipie R L17520

R Square . 60094

Adjusted R Square 58764
Standard Error 9.24543

fnalysis of Variance

or Sulm of Squares Mean Square
Regr ession 1 3861.63038 3861.63038
Residual 30 2564 . 33837 85.47795
F: 45.17692 Signif F = .0000
Page 19 §pSS/PCH 2/13/51

xxxx HYULTIPLE REGRESSION ¥*&x

Equation Number 1 Dependent Variable..  SBP

Variable ] SE8 Beta T SigT
AGE 1.60450 23877 77520 6,721 .000G
{Constant) 59.09162 12.81626 4,611 .0001

Yariable Beta In Partial Min Toler T SigT
SHK 36252 .56825 .98054 3.719  .0005
GUET 33685 31778 35559 1.805 .0815
ST 313 (H)
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Page 20 5PS3/pC+ 2/13/91
txk: KULTIPLE RAEGRESSION *xx%
Equation Number I  Dependent Variable.. SBP
Variable{s) Entered on Step Number
z.. SHX
Multiple R .85428
R Square * . 12980
adjusted R Square - .7i117
Standard Ervor 1.73769
fnalysis of Variance
DF Sum of Squares Mean Square
Regression 2 4689.68423 2344 84211
Residual 29 1736.28452 59.87188
F: 39. 16433 Signif F = .0000
Page 21 SPSS/pCt 2/13/91

FrEx MULTIPLE REGRESSION *xtzx1%

Equaticn Number |  Dependent Variable.. 58P

Variable B 5E B Beta T SigT
AGE 1.70514 20176 82577 8.471 .0000
SHK 16.29439 2.76811 .36252 3. 719 .0009
{Constant ) 48.04960 11.12956 4,317 .0002
----------- Variables not in the Equation -------------
Variable Beta In Partial Min Toler T SigT

QUET 29666 .33951 .34880 1.910. .0664

End Block Nuwber 1 PIN - 050 Limits reached.

ST 313 (H)
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78 3.37nTanAuaz Computer printout Tuda 2. 3IvaguqmddiRanguuingss
dad ) o .
nwinanaunanqn (Best Regression model) #1mTun19f1uqn Y (SBP)

- - » - ad aaid v 4
LAaaNATUIARAIIAELAAG 1 2T 378 3 NN INUATH Al

1) 38 Forward selection

2) 38 Backward elimination
- ol .

3) 1 Stepwise

W18 LA 191941310 Computer printout Usznaudraiuranniunay
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12 4.1 AT 9RETULLRASTE A L IR TRRBALAAN (4M) NAull 16 AuRavTawua

E 7] » - -
AWIEANsuUNTAR fuanasniTlnfiazaswna (Type of practice:

TYPRAC) uas¥liana<dnna (Type of physician: PHYSTY)

tianayn198nHa

TUANAIMNNA

uuunéu (GROUP)

<
wuuLAgl? (SOLO)

LRWIENII(SPEC)

FawrTsanaicep) | 15,20, 25,20

30, 25, 30, 35

20, 25, 30, 25
25, 20,30, 30

. ) » F 4
AMUALISRINTAIATITIY ANOVA 1 39LRNAITIY ANOVA 1ﬁduy1u uae

4 L R ) n e L3
FIMKFEAN « = .05 FMTUANTWANRN UREANTWATIN

1aa1Y Random effect model

ANOVA
sv df 538 . MS f
PHYSTY __ | 128.58 (1 f1 =
TYPRAC 1.5625 {(2) fB =
PHYSTY x TYPRAC 76.563 (3) fa =
Error 3 218.7525 (4}
Total

4 o4 e g . AN 4w "y
PUIALYA NAARND S TWIFLaBAILAN TumbiWalawtAY £ Tadna

16

{Lawizniagau)

1ﬁ1zq1ﬁianauiﬁnﬁ1u1 f_ unaz@mmlaas ey (ast7Lthu g

st iudaw
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4 4 o . b 7
Ta 4.2 nUTaw1inmafin MIS (Management Information System) ‘1anin
4 - v af
small-scale study tnaunu11m¢ﬂuﬁqu11n1u 5 Wuy (A = N7
P d of a4 w4 v
aztauauﬂnnqn, B, C, D, E = u11&astaanua&n§a) Ln11§gﬂanw1
dnmane (Sales executive) 5 Au udaxauaz1ﬁ?u1ﬁaqwuﬁzﬂiﬂaﬁu
- -« « Y] v v ' v
UURINTARRABATULABUMEY T HATITABITMASLLLIITIE9 MUl 180T
RagulannntiasiwavlnAu 25-point scale (0 = Ylutdqmias,...,
4 [*3 ] ]
25 = 61au1nnqa) 8991981 5 LAAY gﬂnnwidwanwauaazﬂuas1§1u

< a < ' A
TIRMB UL TR L RAUMEY 9 WadT1ngTua1T1ma iy

i a. bowea, | .8 | n.A.

aE e
2¢
XL
=]

.

antT

uwig n D 21
u1a 1 A 5 10 B 3 c 12 b 15

g A c 20 10 E 15 D 21 A 12

[ - = -

wa N B 4 15 A 3 E 9 C 10

w1l 3 E 17 C 16 | D 20 A 8 B 11

. v [
ﬂﬂ“uﬂﬂqidquﬂﬂﬁﬂWTWQ ANOVA T 10[;”‘111‘ ANOVA 1;““91" Kax

- [ da o [ L. '
IMATAUN « = .025 27 WuUBASTIANUNAnENaR19nuntaly

sV df S8 MS £
Wianng | 233.04 f, = 62.87
LhaL | 12.24 £, = 3.30
T84 £, = 129.13
Error . 11.12
Total | 735.04

ST 313 (H) 17
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18 5.1 3M0ULUIRAY Yo A, vt e, 1 =1,...,3 0 =1,..., n,

AMTeLNg:
< of
N7
1 2 3
yll yBl yal !
y!ﬁ yEB yBZ
¥ia Yaa
y14
n, 4 2 3 n= 9
T, | T, T, T, G

» . s
D uuIraatuglieing A0 Y = Xp + e
4 1 3 ')
WL TEuRAR U (TanusnagunBntida LAy wazuanauianasiuaing wia

[§7]
tlalaatand) Y, X, g, e, XX, X’Y, Y'Y uar e’e
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» » d ar - ’: ] < 1 W
fia 5.2 awnnagaLnaqnuu1uwmu1uuﬁuﬂaﬁq | ﬁuqa1ﬂtiﬂnaqnw1nﬂ

d - - -~ ] H
polynomial n fit nuﬁagaaqna1ﬂuﬁa

y:ﬂ%uﬂmﬂﬂﬂu 30.2 32.2 35.1 34.2 39.1 41.3 36.1 30.1

y:uSunanineu |30.5 26.1 24.8 28.2

1B 1E
=y, =387.9, ¥y, = 12815.99
i=1 i=1

d. v
IMMAIT14 ANOVA namusdn

a_d T .
1. ANAABUANHAZIUN « = .02 97 linear term, quadratic ternm,

. B of o Y] T [V v
cubic term Uas quartic term uuaﬁwnmn?a1u (IMudaIn1TNARauIRE A L A

ﬂivnﬂunﬂiﬁzﬂwa

st 313 (1)
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a f . i . w v v v qd
2. aqaﬂu1aa§ﬂ11 polynomial degree 1N fit nunaganﬂqnuauqa

ANOVA

S.V. df. ss NS f= Pr
Total (uncorrected) 12 12815.99
Reduction for mean (n§2) 1 | 12538.87
Linear 1 71.548 71.548 3.481 »2%
Error 10 205.576 20.558
Quadratic 1 103.963 103.9863 9.21) (2%
Error 9 101.613 11.290
Cubic 1 38.484 38.484 4,88] >2%
Error 8 | 63.130 7.891
Quartic 1 34.432 34.432 |8.40] >2%4
Error ’ 7 28.691 4.100
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