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[Abstract]

The purpose of this article was to introduce the basic concepts, calculation methods, two examples and SAS

implementation related to the multivariate multiple linear regression analysis. Basic concepts included multivariate multiple regression

analysis, ordinary least squares, partial least squares, principal component analysis and canonical correlation analysis. The

calculation methods involved data preparation and implementation steps. The data in the two examples were "measurement results of

body morphology indicators and functional indicators of Han male students" and "measurement results of physical shape and health

status indicators of two groups of subjects". With the help of SAS software, the multivariate multiple linear regression analysis was

carried out on the data in the two examples, and an explanation was made for the output results of SAS.
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Table 1  Measurement results of body morphological and functional indicators of Han male students

BB FARRIIRE # UIReAR R IR (E
HWoT HE At R Jg ] Ry A& o4 Wearhe  JEETIRIE EPSORMIE S A
(em) (cm) (kg) (cm) (em) (em) (times/min)  (mmHg) (mmHg) (mmHg) (mL)
1 173.28 93. 62 60. 10 86.72 38.97 27.51 75.3 117.4 74.6 61.8 4508
2 172.09 92.83 60. 38 87.39 38.62 27.82 76.7 120. 1 77. 1 66. 2 4469
28 168. 99 91.52 55.11 86.23 38.30 27. 14 71.7 113.3 72.1 52.8 4238
®2 MAZRESBESSRERKERHINESR
Table 2 Measurement results of physical shape and health status indicators of two groups of subjects
4 5 ARG T (X,) HURE(X,)  HEK,) ) AN LA
1 25 125 30 83.5 70 130 85
2 26 131 25 82.9 72 135 80
14 48 139 50 81.6 85 150 95
15 45 140 55 88.0 88 160 95
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3 BIESASHIIESE
SR 1R AT SAS B AR AN R -

data al;

input X1-X6 Y1-Y5;

cards;

173.28 93.62 60. 10 86.72 38.97 27.51 75.3
474.6 61. 84508

172.09 92. 83 60. 38 87.39 38.62 27.82 76.7
177.166.2 4469

(Ieab g T 217 8085)

168. 15 91. 50 54.56 84.81 38.44 27.38 77.5
475.363.64039

168.99 91.52 55. 11 86.23 38.30 27.14 77.7
372.152.84238

run;

SIHT 2 GOt BUTRE SAS B AL R AN E
data a2;

input X1-X4 Y1-Y3;

cards;

251253083.570 130 85

26 1312582.972 135 80

28 128 35 88. 175 140 90

29 126 40 88.4 78 140 92

27126 45 80.6 73 138 85

32 11820 88.4 70 130 80

3112018 87.8 68 13575

341242584.670 13575

36 128 25 88. 075 140 80

38 124 23 85.6 72 145 86

4113540 86.3 76 148 88

46 143 45 84. 8 80 145 90

47 14148 87.9 82 148 92

48 139 50 81. 6 85 150 95

45140 55 88. 088 160 95

run;

P SASSEM it 4 #r

S I
L SAS MR T T R

proc pls data=al censcale cv=one cvtest (pval=

0. 05 stat=press)

4

method=pls details;
model Y1-Y5=X1-X6 / solution;
run;
(SAS % Hy 45 R e fif e 1 PR 728 i p) - 2 R
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Table 3 Mean and standard deviation of each dependent variable

P25 B I {E brifE 22
Y, 75. 596 1. 641
Y, 116.011 2.559
Y, 73. 686 2.283
Y, 60. 114 5.579
Y, 4251.357 161.173
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Table 4 Mean and standard deviation of each independent variable

A FIE PR
X, 170. 370 1.437
X, 92.199 0. 690
X, 57. 694 1.723
X, 86. 067 1.336
X, 38.478 0. 454
X, 27.171 0. 384

o

H1 2 4 AT, FEXS 64 A AZ B EATAREAL I, X
AT, HAE A i A S 2 B (5 —
G) B LAFRE2E (55 = 91)) o T 10 5% 22 °F- J7 il
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Table 5  Cross validation results of extracted factor numbers

based on PRESS
PRI R 78 PRESS HEZ>PRESS
0 1.037 0. 002
1 0.911 1. 000
2 0. 945 0. 430
3 0. 989 0.397
4 1.025 0.257
5 1.003 0.183
6 1. 064 0.114

28 5 T, B T “PRESS” #EATAG I, LL4R L —
AT (555 A7) M MR IUA T T 42
W, 22 S TG4 o H b T L, XA 5] 5 Ak
M5, R — A TR, 24 PRESS B /M
Bp, X R 2 PR T80 22 6. Pl 32 6 AT, 244 LAY
BB B/ IME Ry 1B R e TR B 2 24 7
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Table 6 Number of common factors corresponding to

the minimum value of PRESS

Giiti A
H/NPRESS 0.911
e/ IMEE T4 1
Fe/ A TFHE(P>0.05) 0
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Table 7 Estimation results of regression coefficients in multiple linear

regression equations based on the variable normalization transformation

SR Y, Y, Y, Y, Y,
Intercept 0.000  0.000  0.000  0.000  0.000
X, -0.086  0.122  0.166  0.137  0.212
X, -0.086  0.121  0.164  0.135  0.210
X, -0.097  0.137  0.186  0.153  0.239
X, -0.065  0.091  0.124  0.102  0.158
X, -0.031  0.043  0.059  0.048  0.075
X, -0.041  0.057  0.078  0.064  0.100

6
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Table 8  Estimation results of regression coefficients in multiple

linear regression equations based on the original variables

72 Y, Y, Y, Y, Y,

Intercept 132.289 -8.918 -77.613 —244.224  -9420.005
X, -0.099 0.218  0.264 0. 530 23.823
X, -0.203  0.448  0.543 1. 092 49. 049
X, -0.092  0.204  0.247 0. 497 22.304
X, -0.079 0.175  0.211 0. 425 19. 107
X, -0.110  0.243  0.295 0.593 26. 618
X, -0.173  0.382  0.462 0.930 41.763

o

8 IR IR I A HE B A Rk R IA R
Gy AR s A Ry RN R 8 BLDAR 8 5 —
S, 5 ik, WaX(9).

7, = 132289 — 0.099x, — 0.203x, — +-- — 0.173x, (9)
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proc pls data=a2 censcale cv=one cvtest (pval=
0. 05 stat=press)

method=pls details;

model Y1-Y3=X1-X4 / solution;

run;
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Table 9 Estimation results of regression coefficients in multiple

linear regression equations based on the original variables

H 7z Y, Y, Y,
Intercept 21. 369 71.488 33. 800
X, 0.227 0.292 0.218
X, 0.261 0.336 0.251
X, 0. 183 0.236 0.176
X 0. 068 0. 087 0. 065

L9 EHIR IR B A E A A m A RIS 5
1R AR i FRak A i e R 8. BRRLFR 955 %)
), 5 ERR R, W(9) .

7,=21.369 +0.227x, + 0261, +0.183x, + 0.068x, (9)
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