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[Abstract] The purpose of the paper was to introduce the basic concepts, calculation methods, two examples and SAS
implementation related to the metric multidimensional scaling analysis. Basic concepts included metric and multidimensional scaling,
application occasions, distance matrix and similarity coefficient matrix, research objects, configuration and composition, basic ideas
of multidimensional scaling analysis. The calculation method involved classical multidimensional scaling analysis and least square
multidimensional scaling analysis. The data in the two examples were "distance between 12 major cities in Gansu province" and

"correlation coefficient matrix between 8 test items". With the help of SAS software, the multidimensional scale analysis was carried

out on the data in the two examples, and an explanation was given for the output results of SAS.
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Table 1  Distance between 12 major cities in Gansu province
i ER
Wl — — - — - -
2% B¢l R [iSia B AR etl] H1E T PR BH Kk B
=2 0
HUE 1140 0
IR 735 405 0
1311 514 626 221 0
R 276 864 459 238 0
EE:H] 90 1230 825 604 366 0
ETE 104 1244 839 618 380 182 0
G1E 259 1399 994 773 535 349 308 0
T 334 1474 1 069 848 610 364 284 542 0
TRBA 496 1636 1231 1010 772 521 446 704 162 0
Fk 327 1467 1062 841 603 385 223 442 254 367 0
B 75 450 1590 1185 964 726 540 385 362 536 649 282 0
F2 SMMRTIE 2 B X REIER cards;
Table 2 Correlation coefficient matrix between 8 test items
11.000.400.250.120.670.390.260. 19
W H 1 2 3 4 5 6 7 8
20.401.000.310.390.500.240.180.52

1 1.00 0.40 0.25 0.12 0.67 0.39 0.26 0.19
> 040 1.00 0.31 0.39 0.50 0.24 018 0.5 30.250.311.000.460.280.380.420.49
3025 031 1.00 0.46 0.28 0.38 0.42 0.49 40.120.390.461.000.200.140.290. 55
4 0.12 0.39 0.46 1.00 0.20 0.14 0.29 0.55 50.670.500.280.201.000.380.260.26
5 0.67 0.50 0.28 0.20 1.00 0.38 0.26 0.26 60.390.240.380.140.381.000.400.22
6 039 024 038 0.14 0.38 1.00 0.40 0.22 70.260.180.420.290.260.401.000. 25
70026 0.18 0.420.29 0.26 0.40 1.00 0.25 80.190.520.490.550.260.220.25 1. 00
8 0.19 0.52 0.49 0.55 0.26 0.22 0.25 1.00

data al; run;

input city$ x1-x12; .
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(AN A A AN ZS, WETSCER 1)

KK 327 1467 1062 841 603 385 223 442 254
3670.

B 5 450 1590 1185 964 726 540 385 362 536
649 282 0

AT 2 TR, B T T LY SAS B s P R T
wmr .
data a2;

input item $ x1-x8;
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proc mds data=al level=absolute coef=identity fit
=1 formula=1 pfinal;

id city;

run;
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Table 3 Iterative calculation process and results based on

the model fitting example 1 data

B % B BISHEMEN ERDRRE S
0 Initial 0. 054 - 0. 608
1 Lev—Mar 0. 042 0.012 0. 098
2 Gau-New 0. 042 0. 000 0.028
3 Gau-New 0. 042 0. 000 0.011
4 Gau-New 0. 042 0. 000 0. 005
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Table 4 Coordinates on two coordinate axes in the two—dimensional

configuration calculated based on the model

o X diml dim2  [H# X diml dim2
22 -93.28  -28.56 | &PE  -193.50 -22.36
e 1079.04 29.31 | AfE  -217.18  -320.26
R 670. 44 14.76 || P&t -371.80 224. 35
(i< 446. 02 4.41 || BB -501.52 337.04
R 201.65  -11.43 | Kk  -418.87 -3.15
F4 -106. 14 57.86 | B -494.86  -281.96
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Figure 1 Configuration of 12 major cities in Gansu province
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Figure 2 Scatter diagram of fitting 12 major cities in Gansu province

based on a multidimensional scale analysis model
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run;
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Table 5 lterative calculation process and results based on

the model fitting example 2 data

moM 2 B IS HEREN RN s
0 Initial 0. 106 - 0. 646
1 Lev—Mar 0.083 0. 024 0. 111
2 Gau-New 0.083 0. 000 0. 069
12 Gau-New 0. 082 0. 000 0.011
13 Gau—-New 0. 082 0. 000 0. 009

FE TR ) AR AU A R b A XK
LR 24~ A bRl B R AR R LR 6.
F6 ETHEBEEHAZHEMEHE R 24 LERH 4R
Table 6 Coordinates on two coordinate axes in the two—dimensional

configuration calculated based on the model

o H dim1 dim2
1 1.41 0. 64
2 -0. 15 1.18
3 -0.75 -0. 62
4 -1. 68 0.13
5 1.13 0.71
6 1.19 -0.94
7 0.02 -1. 63
8 -1.17 0.54
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Figure 4  Scatter plot of fitting 8 items based on

multidimensional scale analysis model
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Figure 3 Configuration of 8 items in an intelligence test
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