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70 67 55 52 51 52 51 60 64

1616.3 1610.9 1440.0 1440.7 1423.3 1471.3 1421.8 1547.1 1533.0

(1) 7€ SAS Frl H— & B3 ¥ 2 REG #17— T EHL 3. REG i3 72
B—ERAEBERE, EF B/ R EKAMEITRERBERY. REG S B —
A ABRImT

PROC REG %M ;

label: MODEL W78 % = F 3B R R/E;

OUTPUT OUT=8#EE XBF =8KEK;

BY #&%;
He“PROC REG #10; " H % A& A

DATA=BHE& I EBEMTHREE, RN EF B I HEIEE;

ALL: R % 1 & Fp it 70

SIMPLE: H N RITE M B LT & ;

NOPRINT : #) il IE % BT BN i

CORR:ITEI R f AT H R B A K[

USSCP: 4T Bl fr 4 28 B 0 7 1 B 32 SURRBE

“Label: MODEL A& = BIHE B/ ; & Label BREBIR S, 7T LI4Y
B . REG 7 LIA £~ MODEL(BL &) 747, an 5 f f§ £ 1~ MODEL i 4], 7]
B THBGRESZHFUETFTX R . ZEAE HikmA

 NOPRINT : #1 il [B] Y2 43 #7 45 2R 59 T B g 4

NOINT : 3 % 85 B o 5 BOT M 1 B, Bk 4 B B A o (0 358 3 000

L3TED X ' X (4 R

XPX:TER X' X B

ALL: ER% A I ;

P:$TEDRM{E B SCWIE TR (1 K3k 2% 5

R:ERH#TREMN, BFEFANBERRENHRER FERREURK

Cook’s it & D;
CLM:TEI BN MMEMEE 2P BEMN S BEXEMNLETR, 4
ST REE , AR B X [ ;

CLL:EX B WMEFTEN 5% BfE M L THR;

DW . E K1+ Durbin-Waston £ 8 , RRIRZREETHF K BHX;

PARTIAL : ERATEN G4 EAAE B MR EEE mE

“OUTPUT OUT =8 & SHR,"BENHBE—- Mo HBHEE HPaEs



- 366 xR+ HREGTSL/EXRE

AMBEHEHNGETR, ST B L FE OUTPUT BAIZ NS EERRE, 81
SHEHLAFMF S MODEL iI5AF AT RINF —H. FHSEIWT
PREDICTED(Z P) = W14 ;
RESIDUAL(E R) = &3 , IS ME S HRMEZ %
L9S=8 1 HMEN 9S% BEFXE TR,
U9s = FANFIEK 95% B X E LR ;
STDR = B IR MR ;
STDI = 84 {8 F bR HE 1R
STUDENT =24 K5 % , RE IR ER LR ER.
“BY BB X ;BRI E M B H 5 R BT
REG it #% A R EHE T DL 2 R G A A 3048 , tho ol LR AH G RE , E W] LLFT B
HRAGHSEMETT BEXEMMS T BMERRESTE FHTEZERIRE.
AR HRFWT

DATA LEX01;

IN'PUTxy@@;

CARDS;

70 1616.3 67 1610.9 55 1440.0 52 1440.7 51 1423.3

52 1471.3 51 1421.8 60 1547.1 64 1533.0

PROC REG CORR;

MODEL y = x/p CLI;

RUN;
BREGEHNFIEINSRAMXERRER . FESTR . SHMET BRAR
REEAEGE LHE . DHE ZREMSYEFENLETR. FESRER
wmF

Correlation
CORR X Y
X 1.0000 0.9594
Y 0.9594 1.0000

Bnalysis of Variance

Sumof Mean
Source DF Squares Square F Value Prob>F
Model 1 45167. 28658 45167. 28658 81.053 0.0001
Error 7 3900.78231 557. 25462

C Total 8 49068. 06889
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Root MSE 23.60624 R-square 0.9205 C.V. 1.57324
Dep Mean 1500. 48889 Adj R-sq 0.9091

Parameter Estimates

Parameter Standard T for HO:
Variable DF Estimate Error Parameter =0  Prob > |T|
INTERCEP 1 915.498799 65.45226849 13.987 0.0001
X 1 10.086036 1.12030262 9.003 0.0001

(2) 7£ SPSS # A] [ Linear i$ B #E4T4 M [ A 40 47, AT LR RA p AT B9 —
AR A

TERUEE O PR BIE S, B LRI AR

«F£ “Statistics” B P , 3£ & “Regression” F ) “ Linear” i3 72, T FF £kt | 1A
FEXFELE .

FEXVEHE M TR AL B HE P % — BUH 2 B E 5 B 28 B # A “Dependent” &
o BEEE-NEEBNERIEN BE R A “Independent "HEH .

-7E“Method" EPEFE —-MTERON X ATHEEN T XA

@ Enter: BBIAFT R, FEFENETBE2WHARBFTESP.

@ Remove: V. EIEAFBH S MBERENRGHNET LR,

@ Stepwise: H #“Options” ¥ 1HHE B iR & M AR o, 7E T H S B P ZE 2 I A5
HBRENTR BB UN T BPREENAZTEREHF I HBRAERERNIE.

@ Backward: ZEHE R B R BRMA—ER, REBHBREN LR, HE
MM AT BPABESAHBRNERENIE.

® Forward: f#“Options” ¥ G HE P € WindE , FEIT BB — K MA R
TR BEENMAFREREFRENERRIIE.

BT E 0] 1§ “Statistics” AT T 5%

@ Estimates: 2 BIAET, BE ST B HMEIA R HXEIT, 0 E
JARE BARKER ARAEAL EH B beta.t BRI E HEKE R K beta B ¢ fH .t
HEBREXER . BINELESGITE.

@ Confidence intervals: 88— 3EFR AL BT R $ 95% K B {5 XA

@ Covarice matrix: IEFRMELEARBN T E - h T EZERE.

@ Descriptive: F B HIHME FrdEE MXRE AN B EFHKFERE.

® Model fit: R BRIAET, BEHXLRZE R B RE R AERE Mt
#iIR ANOVA HE%.
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® Block summary: 2t EIH SR HE - MEITE.

@ Durbin Watson: fE—K K K

Collinearity: 3L2R HEi2 M.

-RBFE, ATHE “Options” A # 47 T 5t #F, 30 A F#17 & [ H 6
B PN R BB B RE , LA RO R B AL 2R 5 =

@ Use probability of F: iR — A2 B F B #F MK FENFHIRENEA
{E (Entry Value) , JBAXNM B LB EAFBIP; REN F BFHKF
H K F Brif & 8 B BR B (Removal value) , B4 XN B W S # BB . BT i€ #93#
AELF/NFHIBRE.

@ Use F Value: MR~ HBH FERXRTHRRENEAE, MAXITER
BEBEARBTES WRERN FEDTHERE, BAXNEBFESTHER.
@ Include constant equation: FE#E L I 32 /R 7€ B 13 7 72 P A 45 % B0 .

@ Missing Values: itk AL H R, H # “Exclude cases Listwise” 7E f# i Br
AHASRERNZRN R, HF5R 8 b R R WA & ; “Exclude cases Pari-
wise” BEFARLEHERBHERAFHXXR, ARTEHAXRENRNE;
“Replace with mean” #| F 25 & B ¥ B B B R (H .

REFE,ATRE Plots"#%4, HTLHREHAE . EHE . FREMK

ESHEERE.

REFTE, TR “Save" R4, B EBEH SN - HEZHH LR
ABRE B S, B F S, S ETRE, RESRITR.

B EXEE SR OK™RHMHFITH T 247 ; “RESET kAR EH R E b
AT FE T

A, EXER X (REOM Y (RIB), 3 B ABE ; 8 F “ Statistics”
“Regression”~>“Linear” i1 18, fT F &R RIS EXHEHE, %8 Y WEER, X A8
B ; B “ Statistics” ¥ 4l , £ ¥ “Estimates” . “Confidence Interval” . “Covariance
Matrics” . “Model Fit” .“R Squared Change” . “Collinearity Diagnostic” 1 “Durbin-

Watson” ; HAth f FABRIALE #:, BN T &R
‘ Model Summary®

Change Statistics
Model| R R Adjusted | Std. Error of Durbin-
e .
Square| R Square | the Estimate R Square F df1 | df2 Sig. F Watson
Change Change Change
1 959 .921° .909 23.6062 .921 81.053 1{ 7 |.000 |2.888

a Predictors: (Constant), K% b  Dependent Variable: 1i&
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ANOVA®
Model Sum of Squares df Mean Square F Sig.
Regression 45167.287 1 45167.287 | 81.053 | 000"
Residual 3900. 782 7 557.255
Total 49068. 069 8

a

Predictors: (Constant), X%

b Dependent

Variable: iR

Collinearity Diagnostics®

a

a

a

- Variance Proportions *
Model Dimension Eigenvalue |Condition Index
(Constant) P
1 1.993 1.000 .00 .00
1
2 7.253E-03 16.576 1.00 1.00
Dependent Variable: #1i&
Coefficients’
Unstandardized Standardized 95% Confidence Collinearity
Coefficients Coefficients Interval for B Statistics
Model t  (Sig.
Std. Lower | Upper
B Beta Tolerance | VIF
Error Bound | Bound
H 3] 915.499| 65.452 13.987).000{ 760.729 1070. 268
K ¥ 10.086 | 1.120 .959 9.003|.000f 7.437 | 12.735 1.000 1.000
Dependent Variable: Fig
Coefficient Correlations”
Model P Model ¥
1 Correlations KE | 1.000 1 Covariances K¥ | 1.255

Dependent Variable: FRig

Residuals Statistics

Minimum Maximum Mean Std. Deviation) N

Predicted Value 1429.8866 | 1621.5214 | 1500.4889 75.1393 9
Residual —30.2308 31.3273 2.526E-14 22.0816 9

Std. Predicted Value —.940 1.611 .000 1.000 9
Std. Residual —1.281 1.327 .000 .935 9

a

Dependent Variable: &
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Z XSO SRIEXSH

MXRAFRRITERZRAMAUEREEN —FER. WAMXRERNHRA
AR EKELT MM ERFTAANAEXR  HXRAEBX, XWAER
YLK VAR B AR IR AR SC RAEHEBR T HAb I A R B W MATR T, A E R
ZEIMEAR R, ERBRT WA ERZ (0 EEAKEE.

B2 AA@FEANEREE LT R, BAEHEXDHT

XFS EE B SENEE |- THE s BN

7014-R, 1.5 95.3 26.4 39.2 | 49 6/2
7576/3 %% 7 9.0 97.7 30.8 46.8 417 6/6
68G1287 7.5 110.7 39.7 39.1 417 6/3
70190-1 9.1 89.0 35.4 35.3 4/18 6/2
9615-11 11.6 88.0 29.3 37.0 4120 6/7
9615-13 13.0 87.7 24.6 44.8 4119 6/7
73136 11.6 79.7 -25.6 43.7 4/19 6/5
3 10.7 119.3 29.9 38.8 419 6/5
%3 1.1 87.7 32.2 35.6 418 6/3

(1) 7 SAS A A} CORR i B # 4T #X 747 . CORR i B H) HIL7E K BN
ERMANE, XBAFFR. ARG P, 2R &R X R E XS
2, URLXSHESBRBERZ A ERAMERE WS ®HEHEX, HTREF*
£ )

data lex02;

doi=11to6;
input x1 - x9@ ; output;
end;

cards;

11.509.00 7.50 9.10 11.60 13.00 11.60 10.70 11.10

95.30 97.70 110.70 89.00 88.00 87.70 79.70 119.30 87.70

26.40 30.80 39.70 35.40 29.30 24.60 25.60 29.90 32.20

39.20 46.80 39.10 35.30 37.00 44.80 43.70 38.80 35.60

9.00 17.00 17.00 18.00 20.00 19.00 19. 00 19.00 18. 00

2.006.00 3.002.007.007.005.005.00 3.00

proc corr;
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var x1 — x9;

run;

proc transpose out = xex20 prefix =y;

var x1 — x9;

proc corr cov;

var yl — y6;

run;

proc corr;

var yl y3;

partial y2 y4 - y6;

run;

FERAGTERNT
Correlation Analysis
9'VAR I 'Variables: X1 X2 X3 X4 X5 X6 X7 X8 X9
Covariance Matrix DF = 5
X1 X2 X3 X4 X5
X1 185. 402667 1178.104000 1348. 558667 1059.936667 1008. 282000
X2 1178.104000 1185.591000 1349. 036000 1062.904000 1010. 669000
X3  1348.558667 1349.036000 1573. 094667 1237.978667 1164.592000
X4  1059.936667  1062.904000  1237.978667  978.030667 916.992000
X5 1008.282000 1010. 669000 1164.592000 916.992000 870.663000
X6  1020.757333 1025.871000 1157.181333 912.253333 874.233000
X7 931.216667 939.960000 1059. 282667 838.192667 799. 050000
X8 1435.292667 1429.477000 1654.910667 1297.508667 1237.877000
X9  1032.950667 1033.690000 1198. 414667 945.944667 891.336000
X6 X7 X8 X9

X1 1020. 757333 931.216667 1435. 292667 1032.950667
X2 1025.871000 939.960000 1429. 477000 1033.690000
X3  1157.181333 1059. 282667 1654.910667 1198. 414667
X4 912. 253333 838.192667 1297.508667 945.944667
X5 874.233000 799.050000 1237.877000 891.336000
X6 894. 657667 818.133333 1238.582333 890.839333
X7 818. 1‘33333 751.634667 1125.518667 816.732667
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X8  1238.582333 1125.518667 1773.309667 1263. 870667
X9 890.839333 816.732667 1263.870667 917.214667
Simple Statistics
Variable N Mean Std Dev Sum Minimum Maximum
X1 6 30.56667 34.42968 183.40000 2.00000 95.30000
X2 6 34.55000 34.43241 207.30000 6.00000 97.70000
X3 6 36.16667 39.66226 217.00000 3.00000 110.70000
X4 6 31.46667 31.27348 188.80000 2.00000 89. 00000
X5 6 32.15000 29.50700 192.90000 7.00000 88. 00000
X6 6 32.68333 29.91083 196.10000 7.00000 87.70000
X7 6 30.76667 27.41596 184. 60000 5.00000 79.70000
X8 6 37.11667 42.11068 222.70000 5.00000 119. 30000
X9 6 31.26667 30. 28555 187.60000 3.00000 87.70000
Simple Statistics
Variable N Mean Std Dev Sum Minimum Max imum
pal 9 10.56667 1.70441 95.10000 7.50000 13. 00000
Y2 9. 95.01111 12.59975 855.10000 79.70000 119.30000
Y3 9 30.43333 4.86081 273.90000 24.60000 39.70000
Y4 9 40. 03333 4.12765 360.30000 35.30000 46.80000
Y5 9 17.33333 3.27872 156.00000 9.00000 20.00000
Y6 9 4.44444 2.00693 40. 00000 2.00000 7.00000
Correlation RAnalysis
4 ' PARTIAL ' Variables: Y2 Y4 Y5 Y6
2 ' VAR' Variables: Yl
Simple Statistics
Variable Mean Std Dev Sum
Y2 95.011111 12.599746 855.100000
Y4 40.033333 4.127651 360.300000
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Y5 9 17.333333 3.278719 156. 000000
Y6 9 4.444444 2.006932 40.000000
sl 9 10. 566667 1.704406 95.100000
Y3 9 30.433333 4.860813 273.900000
Simple Statistics
Partial Partial
Variable Minimum Maximum Variance Std Dev
Y2 79.700000 119. 300000
Y4 35.300000 46.800000
Y5 9.000000 20. 000000
Y6 2.000000 7.000000
Y1 7.500000 13. 000000 2.600548 1.612621
Y3 24.600000 39.700000 17.546053 4.188801

(2) 7E SPSS # A B Bivariate Correlations i ## i# 47 25 & 8] #) {4 8 A 0% 47
BT, Fl Partial Correlations tI #1741~ B A A BRI AR B ¥ W J5 A % 2
WA ph, EERIERAT O E X TR x1 ~x6, WAKHEE, HHERRELFED
BE OB CERRIE TR E R SR, R R 4 S R B A A B T
“Statistics” 3 H H , & £ “Correlate” 1 B9 “Bivariate” 1 2 , T FF 8] 848 € £ x4 i
HE &8 T A 2 B AT A5 4T 3T FF “Options” B B 4E , S B 1HHE H B W 4~ 1

WLREIHALHOK”, BFEELENT

Descriptive Statistics

Mean Std. Deviation N
X1 10.5667 1.7044 9
X2 95.0111 12.5997 9
X3 30.4333 4.8608 9
X4 40.0333 4.1277 9
XS 17.3333 3.2787 9
X6 4.4444 2.0069 9 o
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LBt RREATSSAXR

Correlations

X1 X2 X3 X4 X5 X6
Pearson Correlation 1.000 —.493 | — 898" .145 .042 .440
Sig. (2-tailed) 177 .001 .710 .914 .236
Sum of Squares and
X1 23.240 | —84.757| —59.530| 8.150 1.900 12.033
Cross-products
Covariance 2.905 | —10.595| —17.441 1.019 .237 1.504
N 9 9 9 9 9 9
Pearson Correlation - .493 1.000 .437 - .085 —-.101 - .126
Sig. (2-tailed) 177 .240 .827 .796 . 746
Sum of Squares
X2 —84.757{1270.029] 214.077 { —35.503 | —33.333| —25.544
and Cross-products
Covariance ~10.595( 158.754 | 26.760 | —4.438 | —4.167 | —3.193
N 9 9 9 9 9 9
Pearson Correlation |— .898" " .437 1.000 -.471 .104 —-.492
Sig. (2-tailed) .001 .240 .201 .791 .178
Sum of Squares
X3 —59.530( 214.077 | 189.020 | —75.580| 13.200 | —38.433
and Cross-products
Covariance —7.441 | 26.760 | 23.628 | —9.448 1.650 -4.804
N 9 9 9 9 9 9
Pearson Correlation .145 - .085 —.471 1.000 .026 .568
Sig. (2-tailed) .710 . 827 .201 .947 .110
Sum of Squares
X4 8.150 | —35.503|—-75.580( 136.300 | 2.800 37.667
and Cross-products
Covariance 1.019 ~4,438 | —9.448 } 17.037 .350 4.708
N 9 9 9 9 9 9
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£

X1 X2 X3 X4 X5 X6
Pearson Correlation .042 -.101 .104 .026 1.000 .583
Sig. (2-tailed) .914 .796 .791 .947 . .100

Sum of Squares
X5 1.900 | —33.333| 13.200 2.800 86.000 | 30.667
and Cross-products

Covariance .237 -4.167 | 1.650 .350 10.750 3.833
N 9 9 9 9 9 9
Pearson Correlation .440 —-.126 - .492 .568 .583 1.000
Sig. (2-tailed) .236 .746 .178 .110 .100

Sum of Squares
X6 12.033 | —25.544| —38.433} 37.667 | 30.667 | 32.222
and Cross-products

Covariance 1.504 —3.193 | —4.804 | 4.708 3.833 4.028

N 9 9 9 9 9 9

* %  Correlation is significant at the 0.01 level (2-tailed).

#RJG 7E “ Statistics” 3E B , #E #F “Correlate” P B “Partial” 13 72, FT FF R A X &
BEMFE,AXRBTEERE 21 F 23, BWHERN 22,24, 25 1 26 #17
X, BT R

- - —PARTIAL CORRELATION COEFFICIENTS - - -

Controlling for. . X6 X4 X5 X2
' X1 X3

X1 1.0000 - .9267

(0 ¢ 3

= = .024

X3 —-.9267 1.0000

¢ 3 ¢ 0

P= .024 P= .

(Coefficient [ (D.F.) | 2-tailed Significance)

" " is printed if a coefficient cannot be computed

EREXFEL TRy, FRHETEN2,MA yl ~y9. B “Data” K H
B “Transpose” T8, L BEM A x1 ~x6, ERTEBH A y. RT B ¥ W 25 K 25
B, R J5 75 “Statistics "B F , % #F “Correlate” H # “Bivariate” i3 72 , T JF & 82 48
KEXERE, AR y1~y9 BT M504, oAb 6 FH BRIA 0. 58 [l 3 i
“OK”,BERMT
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Descriptive Statistics
Mean Std. Deviation N Mean Std. Deviation N
Y1 | 30.5667 34.4297 6 Y6 | 32.6833 29.9108 6
Y2 | 34.5500 34.4324 6 Y7 | 30.7667 27.4160 6
Y3 | 36.1667 39.6623 6 Y8 | 37.1167 42.1107 6
Y4 | 31.4667 31.2735 6 Y9 | 31.2667 30.2856 6
YS | 32.1500 29.5070 6
Correlations
Y1 Y2 Y3 Y4 Y5 Y6 Y7 Y8 Y9
Pearson Correlation |1.000| .994 | .988 | .984 ] .992 | .991 | .987 | .990 | .991
Y1 Sig. (Z-Eailed) .000 | .000 | .000 | .000 | .000 | .000 | .000 | .000
N 6 6 6 6 6 6 6 6 6
Pearson Correlation | .994 |1.0001 .988 | .987 | .995 | .996 | .996 | .986 | .991
Y2 Sig. (2-tailed) .000 .000 | .000 | .000 | .000 | .000 | .000 | .000
N 6 6 6 6 6 6 6 6 6
Pearson Correlation | .988 | .988 [1.000} .998 | .995 | .975| .974 | .991 | .998
Y3 Sig. (2-tailed) .000 | .000 .000 { .000 | .001 | .001 | .000 | .000
N 6 6 6 6 6 6 6 6 6
Pearson Correlation | .984 | .987 | .998 |1.000| .994 | .975 | .978 | .985 | .999
Y4 Sié. (2-tailed) .000 | .000 | .000 .000 .dOl .001 | .000 | .000
N 6 6 6 6 6 6 6 6 6
Pearson Correlation | .992 | .995 | .995 | .994 [1.000| .991 | .988 | .996 | .997
Y5 Sig. (2-tailed) .000 | .000 | .000 | .000 .000 { .000 | .000 | .000
N 6 6 6 6 6 6 6 6 6
Pearson Correlation | .991 [ .996 | .975 | .975 | .991 [1.000} .998 | .983 | .983
Y6 Sig. (2-tailed) .000 | .000 | .001 | .001 | .000 .000 | .000 | .000
N 6 6 6 6 6 6 6 6 6
Pearson Correlation | .987 | .996 | .974 | .978 | .988 | .998 [1.000| .975 | .984
Y7 Sig. (2-tailed) .000 | .000 | .001 | .001 ! .000 | .000 .001 | .000
N 6 6 6 6 6 6 6 6 6
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YI | Y2 | Y3 | Y4 | YS | Y6 | YT | Y8 | Y9
Pearson Correlation | .990 | .986 | .991 | .985 | .996 | .983 | .975 |1.000| .991
Y8 Sig. (2-tailed) .000 | .000 | .000 | .000 | .000 | .000 | .001 .000
N 6 6 6 6 6 6 6 6 6
Pearson Correlation | .991 | .991 | .998 | .999 | .997 | .983 | .984 | .991 [1.000
Y9 Sig. (2-tailed) .000 | .000 | .000 | .000 | .000 | .000 | .000 | .000
N 6 6 6 6 6 6 6 6 6

. Zn&tEREE8EX

FEEE P MRY RS FEEE RN, SRS TREE AT
RAZBSZMABBZEMEEXR, FREXFMFEXEREETSE, URKE
BREMTAZEEMATERETEEEN, LEN A QRIS YRS

1. — & xktEma

— B TTANE A AR — A E RS — s R A X R, R
EXMRRAMEERHTRE.

13 MIRFA—BWXTWHHATEY A SERELBEDTHER, K+
r, RALHENETBERRE, 2, RALHAE T K,CO, HRIFHE TRMLY
KBHAENEE, x, B LBABTF K,CO, BRERBF TRV ENRE, y &
ARA20C ERANERFTHAHER BUNAIETHZ—. By X 2,
o, x, FEBFLEMR, HREMNPEET R, FHETEETREEE FER

BEERNKRE.
T EREA I T2 I3 y T EREA S Y] T3 y
1 0.4 53 158 64 10 12.6 58 112 51
2 0.4 23 163 60 11 10.9 37 111 76
3 3.1 19 37 71 12 23.1 46 114 96
4 0.6 34 157 61 13 23.1 50 134 77
5 4.7 24 59 54 14 21.6 44 73 93
6 1.7 65 123 77 15 23.1 56 168 95
7 9.4 44 46 81 16 1.9 36 143 94
8 10.1 31 117 93 17 26.8 58 202 168
9 11.6 29 173 93 18 26.9 51 124 99

(1) 7£ SAS # F REG 3B #T LUK R T o8 . TARBEFH REG I &
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XH

% MODEL &A] i BT A& 7l BE i th e W2 #4 i , BF T

DATA LEX03;

INPUT x1 - x3 y@ @ ;

CARDS;

0.4 53 158 64 0.4 23 163 60 3.1 19
0.6 34 157 61 4.7 24 59 54 1.7 65
9.4 44 46 81 10,1 31 117 93 11.6 29

37 71
123 77
173 93

12.6 58 112 51 10.9 37 111 76 23.1 46 114 96

23.1 50 134 77 21.6 44 73 93 23.1 56 168 95
1.9 36 143 94 26.8 58 202 168 26.9 51 124 99

PROC REG ALL;

MODEL y = x1 — x3/ALL;

RUN;

BERGEBERNT
Descriptive Statistics
Variables Sum Mean Uncorrected SS Variance
INTERCEP 18 1 18 0
X1 212 11.7778 4150.62 97.278300654
X2 758 42.1111 35076 185.63398693
X3 2214 123 307894 2092.4705882
Y 1503 83.5 137219 689.32352941
Uncorrected Sums of squares and Crossproducts
USSCP INTERCEP X1 X2 X3
INTERCEP 18 212 758 2214
X1 212 4150.62 9986.5 27273
X2 758 9986.5 35076 96598
X3 2214 27273 96598 307894
Y 1503 20485.2 65265 193262
Correlation

CORR X1 X2 X3
X1 1.0000 0.4635 0.1561
X2 0.4635 1.0000 0.3175

Std Deviation

0

9.8629762574

13.624756399

45.743530562

26.254971518

Y

1503

20485.2

65265

193262

137219

0.6322

0.3243
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X3 0.1561 0.3175 1.0000 0.4111
Y 0.6322 0.3243 0.4111 1.0000
Model: MODEL1
Dependent Variable: Y
Analysis of Variance
Sum of Mean
Source DF Squares Square F Value Prob>F
Model 3 5892.58216 1964. 19405 4.720 0.0177
Error 14 5825.91784 416.13699
C Total 17 11718. 50000
Root MSE 20. 39944 R — square 0.5028
Dep Mean 83.50000 Adj R- sq 0.3963
C.V. 24.43046
Parameter Estimates
Parameter Standard T for HO:
Variable DF Estimate Error Parameter = 0 Prob > |T|
INTERCEP 1 45.913937 18. 39490260 2.496 0.0257
X1 1 1.623780 0.56615994 2.868 0.0124
X2 1 —0.125949 0.42691151 -0.295 0.7723
Covariance of Estimates
COVB INTERCEP X1 X2 X3
INTERCEP 338.3724418 0.8075688402 —4.738873754 -1.017933718
X1 0.8075688402 0.3205370746 —-0.106830195 - 0.000683293
X2 —4.738873754 -0.106830195 0.1822534351 —0.013640639
X3 —-1.017933718 —0.000683293 —0.013640639 0.0130114135
Correlation of Estimates
CORRB INTERCEP X1 X2 X3
INTERCEP 1.0000 0.0775 -0.6034 - 0.4851
11 0.0775 1.0000 -0.4420 -0.0106
X2 - 0.6034 - 0.4420 1.0000 - 0.2801
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X3 -0.4851 -0.0106 -0.2801 1.0000
Test of First and Second Moment Specification
DF; 9 Chisq Value: 5.9514 Prob>Chisq: 0.7448
Dep Var Predict Std Err Lower95 % Upper95 % Lower95 % Upper95 %
Obs Y Value Predict Mean Mean Predict Predict
1 64.0000  70.4161 10.899  47.0409  93.7912  20.8109 120.0
2 60.0000  75.1606 11.270  50.9886  99.3326  25.1750 125.1
3 71.0000  55.7036 11.947  30.0788  81.3283 4.9995 106.4
4 61.0000  72.9406 8.881  53.8929  91.9883  25.2218 120.7
5 54.0000  61.9226 9.624  41.2810 82.5642  13.5454 110.3
6 77.0000  64.2531 14.158  33.8878  94.6183  10.9959 117.5
7 81.0000  64.5236 10.364  42.2960  86.7512  15.4487 113.6
8 93.0000  81.0158 6.417  67.2533  94.7783 35,1499 126.9
9 93.0000  94.5234 10.217  72.6103 116.4  45.5902 143.5
10 51.0000  80.7086 8.539  62.3948  99.0223  33.2779 128.1
11 76.0000  80.3998 5.230  69.1823  91.6173  35.2323 125.6
12 96.0000  99.6561 7.727  83.0834 116.2  52.8701 146.4
13 77.0000 103.0 7.450  87.0376 119.0  56.4376 149.6
14  93.0000  89.5505 9.301  69.6022 109.5  41.4651 137.6
15 95.0000 108.8 8.624  90.3341 127.3 61,3288 156.3
16  94.0000  72.0946 7.557  55.8860  88.3033  25.4364 118.8
17 168.0 121.2 11.654  96.1612 146.1  70.7671 171.5
18 99.0000 107.1 9.047  87.7248 126.5  59.2666 155.0
Std Err Student Cock’s
Obs Residual Residual Residual -2-1-012 D
1 - 6.4161 17.244 -0.372 | | | 0.014
2 ~15.1606 17.004 - 0.892 J “ | | 0.087
3 15.2964 16.535 0.925 | [ [ 0.112
4 —11.9406 18.365 -0.650 | * | 0.025
5 ~7.9226 17.987 ~0.440 | | | 0.014
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6 12.7469 14.687 0.868 | I [ 0.175
7 16.4764 17.571 0.938 | |~ l 0.076
8 11.9842 19. 364 0.619 J j | 0.011
9 -1.5234 17.656 -0.086 | I | 0.001
10  -29.7086 18.526 -1.604 | ) [ 0.137
11 -4.3998 19.718 -0.223 | | | 0.001
12 - 3.6561 18.879 -0.194 | | | 0.002
13 -26.0166 18.990 -1.370 | " | 0.072
14 3.4495 18.156 0.190 | | | 0.002
15 -13.8302 18.487 ~0.748 | A { 0.030
16 21.9054 18.948 1.156 | |- | 0.053
17 46.8445 16.743 2.798 | [ 0.948
18 ~8.1288 18.284 ~0.445 | | ! 0.012

Sum of Residuals 0

Sum of Squared Residuals 5825.9178

Predicted Resid SS (Press) 10822.9418

(2) 7 SPSS ¥, Al A Linear B # T Z XL RBP4 EREREEH O
R TBE S, B N BERA R x1,x2,x3 My, RIGE ABIE . 1£“Statistics”
3 B () “Regression” F & #2815 [ )3 13 #2 “Linear” , T 7 £ X G HE , 76 T X 5 HE
hEETER y VET R, EE x1,x2,x3 ¥ EER. FH K X “Method” L B IA
777 “Enter” ; B85t 3 Statistics” ¥ F 4 #6453 19 ; B 2 4 H7 1 # “Durbin -

Watson” ; “Options” f FIBRIAE , BE B “OK™ %4, B FEL R WT

Descriptive Statistics

Mean Std. Deviation N
Y 83.5000 26.2550 18
X1 11.7778 9.8630 18
X2 42.1111 13.6248 18
X3 123.0000 45.7435 18
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Correlations

Y X1 X2 X3
Y 1.000 .632 .324 .411
X1 .632 1.000 .464 .156
Pearson Correlation
X2 .324 .464 1.000 .318
X3 411 .156 .318 1.000
Y . .002 .095 .045
X1 .002 . .026 .268
Sig. (1 - tailed)
X2 .095 .026 . .100
X3 .045 .268 . 100
Y 18 18 18 18
X1 18 18 18 18
N
X2 18 18 18 18
X3 18 18 18 18
Model Summary®
Adjusted| Std. Error Change Statistics
Model| R | X R f th Durbin =
el of the i
Square . R Square F df a2 Sig. F Watson
Square Estimate Change | Change Change
1 .709° | .503 .396 20.3994 .503 4.720 { 3 |14 .018 1.790
Predictors: (Constant), X3, X1, X2 b Dependent Variable: Y
ANOVA®
Model Sum of Squares df Mean Square F Sig.
Regression 5892.582 3 1964. 194 4.720(.018"
1 Residual 5825.918 14 416.137
Total 11718.500 17

Predictors: (Constant), X3, X1, X2 b Dependent Variable: Y
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Coefficients'
Stand-
Unstan 95% Confidence
ardized Collinearity
dardized Interval Correlations
Coeffici Coeffi- for B Statistics
ents . or
Model rer cients t Sig.
Std. Lower|{ Upper| Zero- Toler-
B Beta Partial| Part VIF
Error Bound | Bound| order ance
84S .91418.395 2.496| .026 {6.46185.367
X1|1.624; .566 | .610 |2.868| .012 | .409 |2.838| .632 | .608 | .540 | .785 | 1.27
1
X2 [—.126| .427 |- .065|— .295 .772 —1.042 .790 | .324 [— .079— .056 .724 | 1.38
X3|.193 ¢ .114 | .337 |1.694| .112 |~ .051] .438 { .411 ( .412 | .319 | .899 {1.112

a Dependent Variable: Y
2. ELESLKMERNR
EHTETRERAN, FEFENLEAERPREEABREENTS
AERRBIEAFRE, X—IdB-MEBEIARWIAMBRALZEE S H L
BlHA B, BN oE S RERE.
Bla EoX_EMNE-RBELEER y SHAMEERX, EMNL
z  KEREWRBANAE); o, . BFEATHHELI2HA1HR);
z,: “AGFHKE(T); = ABFEHKECC);
yAZHEREBBCGL) KBI ZHERELBWERTRE.
(1) 7€ SAS o] FIZ 2 B )5 43 47 53 7 STEPWISE #H17 £ T @ AH &M T .
STEPWISE i B — A fAg T
PROC STEPWISE % ;
MODEL B &%k = BlAA B R/EWH;
BY R %;
STEPWISE B # Fi W 2 A “DATA = B\E"— 1, EHEE B4 0 Bk
£ RANBFHREIHBIEE.
“MODEL HZr & = FHA &/, b # AEmE
NOINT : # 4l B R vb 5 S0 19 1 BE, R4 B B RS vp L4 3 0O
FORWARD & F: M\ B A EBF B, BRIA-TBREZNER, D
BREBHYRBENIL;
BACKWARD H B: N\ S I AEB AR, BRIABR—-TBRABEHE
B EFFARTRYBENIL;
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STEPWISE: HBRIAF &, BRFIA-TBREENT R, REHERITAH
AEENTE HIABABIARNGRHZRE NI
MAXR: NBEHZBHE, BXKIA—F R BANER REHSIA
WA EBRSRIANFEEENE RERGTHAE™EHK
REWABRBERMNGMETR HIRAAIERNOTRE NI, ]
LEREBERARE 20 1
MINR: 5 MAXR #504 , AR R BRI RE/D R WER.
“BY BB R IBAIXEENERSH S HITHI.
74543 3 F§ STEPWISE 3£ # FORWARD B #1747, BFWF -
DATA LEX04;
INPUT Y X1 - X4@ @ ;
CARDS;
9 10 26 0.3 3.6 7 12 26 -1.4 4.4
34 14 40 -0.8 1.7 42 16 32 0.2 1.4
40 19 51 -1.4 0.9 27 16 33 0.2 2.1
4 7 26 2.7 2.7 27 7 25 1.0 4.0
13 12 17 2.2 3.7 56 11 24 -0.8 3.0
15 12 16 -0.5 4.9 8 7 1l6 2.0 4.1
20 11 15 1.1 4.7
PROC STEPWISE;
MODEL Y = X1 — X4;
MODEL Y = X1 — X4/F;
RUN;
SRR WT

Stepwise Procedure for Dependent Variable Y

Step 1 Variable X4 Entered R- square = 0.34747962 C(p) = 6.41323180

DF Sum of Squares Mean Square F  Prob>F
Regression 1 1077.98871014 1077.98871014 5.86 0.0340
Error 11 2024.31898217 184.02899838
Total 12 3102. 30769231

Parameter Standard Type II

VaXriable Estimate Error Sum of Squares F Prob>F
INTERCEP 46.09702823 10.16942415 3781.28486500 20.55 0.0008
X4 —7.21508172 2.98110505 1077.98871014 5.86 0.0340

Bounds on condition number: 1,
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Step 2 Variable X3 Entered R~ square = 0.48725987 C(p) = 5.11147222

DF Sunm of Squares Mean Square F  Prob>F
Regression 2 1511.63005719 755. 81502860 4.75 0.0354
Error 10 1590.67763512 159. 06776351
Total 12 3102.30769231

Parameter Standard Type II

Variable Estimate Error Sum of Squares F Prob>F
INTERCEP 43.76202872 9.55980728 3333.33370941 20.96 0.0010
X3 —-4.58832279 2.77894344 433.64134705 2.73  0.1297
X4 - 5.94374815 2.87653673 679.14596771 4.27 0. 0657

Bounds on condition number:

Step 3 Variable X2 Entered

Regression
Error

Total

Variable
INTERCEP
X2
X3

X4

1.077183,

R- square = 0.64233432

DF Sum of Squares
3 1992.71871602
9 1109.58897629
12 3102.30769231
Parameter Standard
Estimate Error

124.55477034
—-1.70329571

—8.99497009

- 16.57748897

Bounds on condition number:

4.308731

Mean Square
664.23957201

123.28766403

Type I1

Sum of Squares

C(p) = 3.44844723

F Prob>F

5.39 0.0213

F Prob>F

All variables left in the model are significant at the 0.1500 level.

No other variable met the 0.1500 significance level for entry into the model.

Variable

Step Entered Removed

1

2

41.75660949 1096.95774436 8.90 0.0154
0.86225815 481.08865883 3.90 0.0796
3.31086133 909.99098087 7.38 0.0237
5.94904358 957.33253359 7.77 0.0212

7.880502, 47.39292

Summary of Stepwise Procedure for Dependent Variable Y

Rumber Partial Model

Rx %2 R* %2 c(p) Prob>F
X4 1 0.3475 0.3475 6.4132 5.8577 0.0340
X3 2 0.1398 0.4873 5.1115 2.7261 0.1297
X2 3 0.1551 0.6423 3.4484 3.9022 0.0796

Forward Selection Procedure for Dependent Variable Y
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Step 1 Variable X4 Entered R- square = 0.34747962 C(p) = 6.41323180
DF Sum of Squares Mean Square F  Prob>F
Regression 1 1077.98871014 1077.98871014 5.86 0.0340
Error 11 2024.31898217 184.02899838
Total 12 3102.30769231
Parameter Standard Type 1II
Variable Estimate Error Sum of Squares F Prob>F
INTERCEP 46.09702823 10.16942415 3781.28486500 20.55 0.0009
X4 - 7.21508172 2.98110505 1077.98871014 5.86 0.0340
Bounds on condition number: 1, 1
Step 2 Variable X3 Entered R- square = 0.48725987 C(p) = 5.11147222
DF Sum of Squares Mean Square F  Prob>F
Regression 2 1511.63005719 755.81502860 4.75 0.0354
Error 10 1590.67763512 159. 06776351
Total 12 3102. 30769231
Parameter Standard Type 11
Variable Estimate Error Sum of Squares F Prob>F
INTERCEP } 43.76202872 9.55980728 3333.33370941 20.96 0.0010
X3 —4.58832279 2.77894344 433.64134705 2.73 0.1297
X4 —5.94374815 2.87653673 679.14596771 4.27 0.0657
Bounds on condition number; 1.077183, 4.308731
Step 3 Variable X2 Entered R- square = 0.64233432 C(p) = 3.44844723
DF Sum of Squares Mean Square F  Prob>F
Regression 3 1992, 71871602 664.23957201 5.39 0.0213
Error 9 1109.58897629 123.28766403
Total 12 3102.30769231
Parameter Standard Type II

Variable Estimate Error Sum of Squares F Prob>F
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INTERCEP 124.55477034 41.75660949 1096.95774436 8.90 0.0154
X2 —1.70329571 0.86225815 481.08865883 3.90 0.0796
X3 —8.99497009 3.31086133 909. 99098087 7.38 0.0237
X4 - 16.57748897 5.94904358 957.33253359 7.77 0.0212
Bounds on condition number: 7.880502, 47.39292
No other variable met the 0.5000 significance level for entry into the model.
Summary of Forward Selection Procedure for Dependent Variable Y
Variable Number Partial Model
Step Entered In R*"2 R* "2 c(p) F Prob>F
1 X4 1 0.3475 0.3475 6.4132 5.8577 0.0340
2 X3 2 0.1398 0.4873 5.1115 2.7261 0.1297
3 X2 " 3 0.1551 0.6423 3.4484 3.9022 0.0796

(2) #£ SPSS 1, 7] Al Linear it B#H 17 2 TR H LR ER T 17 EHREREH
OFR@ETBEHE, & XBERER x1,x2,x3,x4 # y, RI5 8 AL . 7 Statis-
tics” 3 B 1 i) “Regression” Y FE £k P4 [B] 13 1t #2 “ Linear” , 3T F F X 64 , £ £ 3F &
EFPERETE y VET R, EF x1,x2,x3,x4 FEER. BIHH K “Method” 1 #2R
AT R “Stepwise” ; BEGE i1 “ Statistics” 2 FI BR 1 3R i i1 5 48 % Z S8 2 B84 1
PRI , 7% 2= 43 Hr i ¥ Durbin — Watson; “Options” B 5| AZE B EE 0. 13, HIBRTE

B 0.50, H i ABRIME. B “OK %4l , B F BE RN T
: Model Summary®

Std. Error Change Statistics
Model| R R | Adjusted £ th Durbin —
el of the ;
Square|R Square . R Square F df1 | df2 Sig- F Watson
Estimate Change | Change Change
1 |.589% .347 | .288 13.5657 .347 5.858 | 1 |11 .034
2 6987 .487 .385 12.6122 .140 2.726 1110 .130
3 8011 .642 | .523 11.1035 155 3902 | 1|9 .080 2.141

a Predictors: (Constant), X4
¢ Predictors: (Constant), X4, X3, X2

b Predictors: (Constant), X4, X3

d Dependent Variable: Y
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ANOVA*
Model Sum of Squares | df Mean Square F Sig.
Regression 1077.989 1 1077.989 5.858 .034°
1 Residual 2024.319 11 184.029
Total 3102.308 12
Regression 1511.630 2 755.815 4.752 .035"
2 Residual 1590.678 10 159.068
Total 3102.308 12
Regression 1992.719 3 664.240 5.388 .021°
3 Residual 1109.589 9 123.288
Total 3102.308 12

a Predictors: (Constant), X4
¢ Predictors: (Constant), X4, X3, X2

b Predictors: (Constant), X'4, X3
d Dependent Variable: Y

Coefficients"
Unstandardized Standardized 5 95% Confidence Collinearity
Coefficients Coefficients 8- Interval for B Statistics
Model t
Std. Lower Upper | Toler-
B Beta VIF
Error Bound Bound ance
X 46.097 | 10.169 4.533 1.001] 23.714 | 68.480
1
X4 | -7.215| 2.981 - .589 —2.420|.034 —13.776| - .654 |1.000{1.000
B 43.762 | 9.560 4.578 |.001] 22.461 | 65.063
2| X4|-5.944| 2.877 —.486 —2.066 |.066) —12.353 .466 .928 |1.077
X3|-4.588] 2.779 - .388 —1.651|.130| —10.780| 1.604 .928 {1.077
%4 124.555| 41.757 2.983 |.015 30.095 | 219.015
X4 1-16.577] 5.949 -1.354 —2.787{.021 —30.035| —3.120 | .168 |5.944
3
X3 -8.995| 3.311 -.761 —-2.717|.024f —16.485| —1.505 | .507 |1.973
X2 |-1.703| .862 -1.105 —-1.975|.0800 —3.654 .247 .127 |7.881

a Dependent Variable: Y
HFEET“Options” P 5| AZBBERE 0.

05, HBRAEBEE 0.10, Hibfl
FERAME, B ENERERAR,ERZENBCE Y.
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M. FEEEPBSH

bR, AR STRBZEMXRHAEREREN, BN, EEFER
RARRIMIERERAXRRAE. h FE—ELET S RBE T LB AT R
RGBT, AW E 3R R LR 2 I BRI B A Rl R

1. WA E R

— B EZHEAEEARUE » KERA,BHFRAVEHARAERE KL
W BE . B0 E I — A A RO — IR ORI %, R R LA U, &
ML EE m Tn REMKXRZ BRI,

Bls BAEARARANEREZZAENN SRELATEBNT R, XA
XA Y, HELEHRE.

ERABARKX) 1 7 13 19 25
MRS EEERAC(Y) 55 66 68 65 55

(1) 7€ SAS # v F £ R [F 34> #t L B RSREG #47 — o £ WA B 4 5
#r.RSREG R EHEM bl & 824 8 87 7 5 K& 38 XA, [J i R
TR R B E LA AR SAS A AR A, 0 GLM o 72 b 5] 4% 2k e R B T [
£,/ RSREG # BB A% . RSREG A& iAmABRMT

PROC RSREG #5i;

MODEL HZ& = 3% 8/%H

BY & %;
H#“PROC RSREG #I;”iEMPHEIMIE DATA=BHEE s EM AR
&, AR N BRT RS IR E.

“MODEL HZR= gL/ EW ;" EAPEHANEE
LACKFIT: ER TR IR . 255 b1, WA A 2 B HEr
COVAR=n: 18 EREHPE n M ALEBA S K.

NOPRINT : 4T BN J5 2= 43 ¥ S S8 B4 53 4y

“BY AZ R % 7B 2R T E S IE 53 4 53 BT 5

AFI S RFIT

DATA LEX05;

INPUT X Y@@ ;

CARDS;

155766136819 652555

PROC RSREG;
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MODEL Y = X;
RUN;

BFEETE4EENT

Coding Coefficients for the Independent Variables
Factor Subtracted off Divided by
X 13.000000 12.000000

Response Surface for Variable Y

Response Mean 61.800000
Root MSE 0.676123
R~ Square 0.9942
Coef. of Variation 1.0941

Degrees of Type I Sum

Regression Freedom of Squares R—Square F-Ratio Prob > F
Linear 1 0.100000 0.0006 0.219 0.6860
Quadratic 1 157.785714 0.9936 345.2 0.0029
Crossproduct 0 0 0.0000
Total Regress 2 157.885714 0.9942 172.7 0.0058
Degrees of Sum of
Residual Freedom Squares Mean Square

Total Error 2 0.914286 0.457143

V Degrees of Parameter Standard T for HO:
Parameter Freedom Estimate Error Parameter = 0 Prob> | T|
INTERCEPT 1 52.971032 0.736949 71.879 0.0002
X 1 2.407937 0.135284 17.799 0.0031
X" X 1 - 0.093254 0.005019 -18.578 0.0029
Parameter Parameter Estimate from Coded Data
INTERCEPT 68.514286
X —0.200000
X" X ~13.428571

Degrees of Sum of

Factor Freedom Squares Mean Square F - Ratio Prob > F
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X 2 157.885714 78.942857 172.7 0.0058

Canonical Analysis of Response Surface
(based on coded data)

Critical Value
Factor Coded Uncoded
X ~0.007447 12.910638

Predicted value at stationary point 68.515030

Eigenvectors
Eigenvalues X

—13.428571 1. 000000

Stationary point is a maximum.

(2) 7£ SPSS #, ] A Curve Estimation i # # 17 2 Wi |15 43 ¥ . TEHUE
BEOPRVEEXE, & XBERTR x il y, RS5H ABIE . 7" Statistics” 3¢
) “Regression” F & B B £ £t 1113 2 “ Curve Estimation” , T ¥ E X & 4E , 7£
FHEEPEETR y ARTE, EF x VTR EAEE"Quadratic” . 712
BEFEEN R FERTESTR. AT OKHA, BERMT
MODEL: MOD _ 1. Dependent variable.. Y Method. . QUADRATI

Listwise Deletion of Missing Data

Multiple R .99712
R Square .99424
Adjusted R Square . 98849
Standard Error .67612

BAnalysis of Variance:

DF Sum of Squares Mean Square
Regression 2 157.88571 78.942857
Residuals 2 .91429 .457143
F = 172.68750 Signif F = .0058

Variable B SE B Beta T Sig T

X 2.407937 . 135284 3.625526 17.799 .0031
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X* %2 —.093254

(Constant) 52.971032

=471

.005019 - 3.784262 —18.578 . 0029

. 736949 71.879 . 0002

70
68
66
64
62
60
58

56
54

" Observed

" Quadratic

Hig

10

20

Ble F—REABEAEBRELAR, AR X, ZENKF, RESFHIH
0.0,2.5,5.0,7.5,10.0; ME B B X, X WUAK¥, BUES 51K 0,2,4,6. 175 R 8%
ERELRE Y8 YV, KB Y5X, XX, N KEHFE.

(1) #£ SAS HHSHTIBEFWT

DATA LEX06;
INPUT X1 X2 Y@@;
CARDS;

0.0 0 84.5 0.0 2
2.5 0100.0 2.5 2
5.0 0142.0 5.0 2
7.5 0175.5 7.5 2
10.0 0161.0 10.02
PROC RSREG;

MODEL Y= X1 X2;

RUN;

BESTERMOT

105.5 0.0 4 156.0 0.0 6 154.0

131.5
165.5
193.0
172.0

2.5 4 177.0 2.5 6 188.0
5.0 4 211.0 5.0 6 217.0
7.5 4 245.0 7.5 6 255.0
10.0 4 233.510.0 6 235.5

Coding Coefficients for the Independent Variables

Factor

X1

X2

Subtracted of f Divided by
5.000000 5.000000
3.000000 3.000000

Response Surface for Variable Y
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Response Mean 175.125000
Root MSE 15.111235
R — Square 0.9284
Coef. of Variation 8.6288
Degrees of Type I Sum
Regression Freedom of Squares R - Square F — Ratio Prob > F
Linear 2 39193 0.8775 85.817 0. 0000
Quadratic 2 2268.598214 0.0508 4.967 0.0234
Crossproduct 1 5. 445000 0.0001 0.0238 0.8795
Total Regress 5 41467 0.9284 36.319 0.0000
Degrees of Sum of
Residual Freedom Squares Mean Square
Total Error 14 3196.891786 228.349413
Parameter
Degrees of Parameter Standard T for HO: Estimate from
Parameter Freedon Estimate Error Parameter = 0 Prob > |T| Coded Data
INTERCEPT 1 74.147857 11.119123 6.668 0.0000 191.825893
X1 1 18.047714 3.605044 5.006 0.0002 43.800000
X2 1 19.627500 5.704366 3.441 0.0040 42.435000
X1 * X1 1 —0.948571 0.323092 -2.936 0.0108 -23.714286
X2 % X1 1 0.066000 0.427410 0.154 0.8795 0.990000
X2 % X2 1 —0.968750 0.844744 -1.147 0.2707 -~ 8.718750
Degrees of Sum of
Factor Freedom Squares Mean Square F—-Ratio Prob > F
X1 3 21158 7052.710238 30.886 0.0000
X2 3 20314 6771.286667 29.653 0.0000

Canonical Analysis of Response Surface
(based on coded data)

Critical Value
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Factor Coded Uncoded
X1 0.975447 9.877233
X2 2.488929 10. 466786
Predicted value at stationary point 265.997016

Canonical Analysis of Response Surface

(based on coded data)

Eigenvectors
Eigenvalues X1 X2
- 8.702428 0.032956 0.999457
- 23.730608 0.999457 —0.032956

Stationary point is a maximum.

(2) £ SPSS %, A Nonlinear Regression 33 B #E47 £ T = B V3 4 ¥7 . FE 88
SREE D PR, E B ERTR x1,x2 My, REE ARE. £ Sta-
tistics” 3€ B P f) “Regression” # & # 3E 48 14 [B] /3 i 7 “Nonlinear” , T 7 E Xt i&
E,EEMNEEPERTE y AETER, EERREAKX PR A

pl+p2*x1+p3*x2+pd*xl*x x2+p5*xl*x2+pb*x2* *2
4 pl~p6 ¥ AVIAME, 7T 2845 0, FHAbfE ABRAET, &5 .5 “OK™ & 4,
BERMT

All the derivatives will be calculated numerically.

Iteration Residual SS Pl P2 P3 P4
P5 P6

1 58038. 7500 .000000000 . 000000000 .000000000 .000000000
.000000000 .000000000

1.1 364146.0301 10.7539471 1.55727370 2.51674538 . 158974750
.359162932 . 424924803

2 364146. 0301 10.7539471 1.55727370 2.51674538 .158974750
.359162932 .424924803

2.1 52547.21158 39.4397451 4.76797851 7.58702207 .429203488

. 843374271 1.16208763
3 52547.21158 39.4397451 4.76797851 7.58702207 .429203488

. 843374271 1.16208763
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3.1 3682.973597 83.6159103 13.5013220 15.5285388 - .54750095
.221568060 —.40947493

4 3682.973597 83.6159103 13.5013220 15.5285388 —.54750095
. 221568060 —.40947493

4.1 3196.891786 74.1478609 18.0477135 19.6274966 —.94857137
. 066000079 —.96874953

5 3196.891786 74.1478609 18.0477135 19.6274966 ~.94857137
. 066000079 - .96874953

5.1 3196.891786 74.1478575 18.0477143 19.6275003 —.94857144
. 066000039 —,96875609

Run stopped after 10 model evaluations and 5 derivative evaluations.

Iterations have been stopped because the relative reduction between successive

residual sums of squares is at most SSCON =

Nonlinear Regression Summary Statistics

Source DF
Regression 6
Residual 14
Uncorrected Total 20
(Corrected Total) 19

1.000E - 08

Sum of Squares

654841.85821

Dependent Variable Y

Mean Square

109140. 30970

3196.89179

658038.75000

44663. 43750

R squared = 1 - Residual SS/ Corrected SS =

Parameter

Pl

P2

P3

P4

P5

P6

Asymptotic

Estimate

74.147857513

18.047714280

19.627500321

—.948571441

. 066000039

- .968750095

228.34941

.92842

Asymptotic 95 %

Conf idence Interval

Std. Error

11.119124694

3.605044901

5.704365984

. 323091791

.427410398

. 844743599

Lower

50.299706887

10.315661968

7.392852095

—1.641534414

— . 850704092

—~2.780544919

Asymptotic Correlation Matrix of the Parameter Estimates

Upper
97.99600813§
25.779766593
31.862148548
-~ .255608469

.982704170

. 843044730
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Pl P2 P3 P4 P5 P6

Pl 1.0000 —.6445 - .5940 .3632 .5766 .3039

P2 - .6445 1.0000 .1332 - .8962 - .3557 . 0000

P3 - .5940 .1332 1.0000 . 0000 ~.3746 - .8885
P4 .3632 ~.8962 , 0000 1.0000 . 0000 .0000

P5 . 5766 —.3557 - .3746 . 0000 1.0000 . 0000

P6 .3039 . 0000 —.8885 , 0000 . 0000 1.0000

2. —MIFREEBIH
—BERNOESMEB AL RE—ITRAR, - AL, ETISH,
R AT K2 A B Lt 1B IS B I s il o H S8, BIE R 2o mT LU A &AL 28, (B
REWSBOCLFREFERBFENSH, REREXKER/N —REAEBE
BB R.
Bl7 MR BB E T &, EHAT Logistic HiZkE1T.
t 5 10 15 20 25 30 35 40 45 50

v 3.5 6.4 14.6 31.4 456 60.4 752 90.2 954 97.5

(1) 7E SAS Hra] FAE Lt [/ 3 43 47 1 32 NLIN #HTIE LU ER S BB RN
ZFefhit  NLIN SR8 — A AsRm T
PROC NLIN #%5i;
PARAMETERS B, PARMS Z¥=¥{d-;
MODEL HERFE=FEK{;
DER Z¥=FKirR;
OUTPUT OUT=#${#EE XBF=FH;
HAp i =&KBH R LI ;
“PROC NLIN &% ;" % F M H
DATA=8EE HEEIMWBEE, RIANEF B ROREE;
PLDT: 3 R AR S AT ITEHRE L M FEHSE;
METHOD = MARQUARDT | NEWTON | GAUSS | GRADIENT |
DUD:#E X AL &Rk Z —, RIAF A DER & A6 F| GAUSS
%, & WA DUD #%;
EFORMAT : LA} 10 302 4T B BT 48 BUMH
MAXITER = n: #§ B & R H, BIA K 50 K.
“PARAMETERS Z¥ =¥ ;" KB P ENSHWHRE, ¥ HE
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AUR—NRE, WA URENAESHRANEEE, LFTLUEH TO # BY i
EmMEIEE, I B0=1TO04,B1=0TO0.6 BY 0.2,B2=0,0.5,1 TO 4.
“MODEL HAR=FZX;"HEERERBREL;
“DER” HEILAHEBMSEHH— ZHRIBREN;
“DER.Z2¥ = K& ;"HES RN —HRFHREX;
“DER.Z2¥ . S¥ = RZX " HBESRN MR IBEARENL;
“OUTPUT OUT=%#EgE XRBRFE=TEB;"HE—- 1 HEBHELE K+
SAEXBEERANGEHE, XEGHENEFESSAENERS N, KXY
CIgYe=
PREDICTED & P: 75 & s W ;
RESIDUAL : % 218 , B Se B fl — M ;
L95: TP B 9 95 % B A5 X 18] B T BR 5
U95: BB Y 95% B5 X B89 LR ;
STDI: WM {E A AR HE IR .
A {# Bl Marquardt ZEREBEHSHEFWT
DATA LEX07;
INPUT T Y@ @ ;
CARDS;
53.5106.41514.6 20 31.4 25 45.6
30 60.4 35 75.2 40 90.2 45 95.4 50 97.5
PROC NLIN METHOD = MARQUARDT ;
PARMS K =100 A=60 B=0.1;
MODEL Y = K/(1 + A% EXP( —B* T));
DER. K=1/(1 +A*EXP( - B*T));
DER.A= —K*EXP(~B*T)/(1+A*EXP( ~B*T)) » % 2;
DER.B=K*A* T*EXP( ~B* T)/(1 +A*EXP( —-B»T)) x *2;

RUN;
BIFIITE R RN
Non — Linear Least Squares Iterative Phase
Dependent Variable Y Method: Marquardt
Iter K A B Sum of Squares
0 100. 000000 60. 000000 0.100000 7879.607726
1 114.786732 31.186891 0.110023 266.754259

2 109.827503 27.632540 0.115641 91.203516
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3 102.615756 35.125968 0.132155 43.815059
4 101.857435 43.166880 0.141118 35.129898
5 101.965897 44.196099 0.141090 33.969996
6 101.993150 44.139058 0.141000 33.968964
7 101.992876 44.144105 0.141004 33.968962
8 101.992955 44.143670 0.141003 33.968962

NOTE: Convergence criterion met.

Non — Linear Least Squares Summary Statistics Dependent Variable Y
Source DF Sum of Squares Mean Square
Regression 3 39344.371038 13114.790346
Residual 7 33.968962 4.852709
Uncorrected Total 10 39378. 340000
(Corrected Total) 9 12317.536000
Parameter Estimate Asymptotic Asymptotic 95 %
Std. Error Confidence Interval
Lower Upper
K 101.9929553 2.4078528023 96.299242420 107. 68666810
A 44.1436702 8.3383277090 24.426499947 63.86084036
B 0.1410031 0.0084796534 0.120951735 0.16105444

Asymptotic Correlation Matrix

Corr K A B
""""""""""" kK 1 -0s3e1562 - 0.741637939
A ~0.537767562 1 0.9418241958
B - 0.741637939 0.9418241958 1

(2) 7£ SPSS #, A Nonlinear Regression 3 1 #H47 3 £ ¥ [B] 13 4 7 . 7E 338
REFORRIBEEE, S VBERER « My, REHR ABUE . &£ Statistics”
3 8. 4 i) “Regression” F1 2% B 3k £ # [8] 19 33 72 “Nonlinear” , T FF EXFIE#E , £ £
MISHEPEETR y YRATE, EHEAXREIATEA

' K/(1+ A x EXP( - B * T))
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B4 K,A, B8 AW IE{EH 100,60,0. 1, HffF R IART, &5 & “OK”
A, BERNT

All the derivatives will be calculated numerically.

Iteration Residual SS K A B

1 7879.607726 100. 000000 60.0000000 .100000000
1.1 1560473.213 57.3205089 —54.742872 .115637455
1.2 4675.530599 105. 479329 51.8272552 .103265513
2 4675.530599 105.479329 51.8272552 .103265513
2.1 742.6670482 114.139364 37.5835790 .109681601
3 742.6670482 114.139364 37.5835790 .109681601
3.1 210. 8804805 96.6909077 30.7867912 .128164273
4 210.8804805 96. 6909077 30. 7867912 .128164273
4.1 42.40389536 101. 650656 42.7268100 . 142346714
5 42.40389536 101. 650656 42.7268100 . 142346714
5.1 33.97501226 101.922941 44.1381858 .141091730
6 33.97501226 101.922941 44.1381858 .141091730
6.1 33.96896468 101.991612 44.1439293 . 141005410
7 33.96896468 101.991612 44.1439293 .141005410
7.1 33.96896215 101.992926 44.1436822 .141003147
8 33.96896215 101.992926 44.1436822 .141003147
8.1 33.96896214 101.992949 44.1437072 .141003126

Run stopped after 17 model evaluations and 8 derivative evaluations.
Iterations have been stopped because the relative reduction between successive

residual sums of squares is at most SSCON = 1.000E- 08

Nonlinear Regression Summary Statistics Dependent Variable Y
Source DF Sum of Squares Mean Square
Regression 3 39344.37104 13114.79035
Residual 7 33.96896 4.85271
Uncorrected Total 10 39378. 34000

(Corrected Total) 9 12317.53600
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Asymptotic 95 %

R squared = 1 — Residual SS [ Corrected SS = .99724
Asymptotic Confidence Interval
Parameter Estimate Std. Error Lower
K 101.99294913 2.407850206 96.299288143
A 44.143707151 8.338333145 24. 426682378
B .141003126 . 008479657 .120951923

Asymptotic Correlation Matrix of the Parameter Estimates

Upper
107.68661012
63.860731925

.161054328

K A
K 1.0000 -.5378 - .7416
A -.5378 1.0000 .9418

B - .7416 .9418 1.0000



