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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
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kA 514 626 221 0
R 276 864 459 238 0
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H1E 259 1399 994 773 535 349 308 0
T 334 1474 1069 848 610 364 284 542 0
BN 496 1636 1231 1010 772 521 446 704 162 0
Kk 327 1467 1062 841 603 385 223 442 254 367 0
Bl 7 450 1590 1185 964 726 540 385 362 536 649 282 0
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Table 2 Correlation coefficient matrix between 8 test items

moH 1 2 3 4 5 6 7 8

1,00 0.40 0.25 0.12 0.67 0.39 0.26 0.19
0.40 1.00 0.31 0.39 0.50 0.24 0.18 0.52
0.25 0.31 1.00 0.46 0.28 0.38 0.42 0.49
0.12 0.39 0.46 1.00 0.20 0.14 0.29 0.55
0.67 0.50 0.28 0.20 1.00 0.38 0.26 0.26
0.39 0.24 0.38 0.14 0.38 1.00 0.40 0.22
0.26 0.18 0.42 0.29 0.26 0.40 1.00 0.25
0.19 0.52 0.49 0.55 0.26 0.22 0.25 1.00
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80.190.520.490.550.260.220.251.00
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Table 3 Tterative calculation process and results based on the model

fitting example 1 data

B K A BIGHEMEN NP 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
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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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Table 5 Iterative calculation process and results based on

the model fitting example 2 data

oA kB USHEEEN MEN R Y

0 Initial 0. 106 - 0. 646
1 Lev—Mar 0. 083 0.024 0.111
12 Gau—New 0. 082 0. 000 0.011
13 Gau—-New 0. 082 0. 000 0. 009
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Table 6  Coordinates on two coordinate axes in the two—dimensional

configuration calculated based on the model

moH dim1 dim2 moH dim1 dim2
1 1.41 0. 64 5 1.13 0.71
2 -0.15 1.18 6 1.19 -0.94
3 -0.75 -0.62 7 0.02 -1.63
4 -1.68 0.13 8 -1.17 0.54
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Figure 3 Configuration of 8 items in an intelligence test
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Figure 4 Scatter plot of fitting 8 items based on multidimensional scale analysis model

4.1.2 REZEHEHFE

22 2 RUBE 23 B 1 B b 2 DU A0 1) 4 50 ) A
U AL ARAS B RO o ARG 23 R] R R
LI B R Bl AR B I AR B ) S B A
SO G5 VRGN AHIX I LA OB 40 TR iR K 15 8
FARMN IS . DL RS S I 4E R B G B T
B A ROEE e Fr v AR R AR IR AR 1 B ST ikoR
KMo 25 (M 4R H . BRICZ b, 38 AT LA R %l 0
P SCHR 8 Rkl T 38 56 1) 45 R AR . — Bk
U, EEAUAR RS = 4k L b 1 2 (] R AR FRXE 7, iy A
SR FH 23 ] ) 4 5008 H AN 2l i =4k ol
FH B i 1) — kA5 ]
4.1.3 BHERESHTHRFARE—

HT T I G B A IR A AR i AP R AR e T BoA
AN, Z24E RO W B A O A ME— . Z24E R 73
B B M e 220 bR PR AR 2 )5 TS AR B R A o
I H., 2 4E ROE ik Al i H i D 254, HUfg
i 5 25 6 G A A 8] R AH RS A7 B, 4 o7 A
RESS i . Z4ENUZ Ik g RS ilamk vk
MAJEEIBPER

4.1.4 NEZHERESHT

FESZ R R H A5 B R B o 22 I B R 1Y)
PLEFEE . Fan, 3% 20 {7 MU 522 06 43 5% 10 Fh
AN it R P T AR AT T 2 RS ML 22 DT e 4
H— A~ 56 F 10 Bl A TR R 0 LTS 1 BF M 25
(10x10 A9 I B 46 1 ), A8 20 AN AR Ad It 4 I
B e VA — R T 24 R M B9 5 s, RK

AL Z2 Y RS
4.1.5 BHERESTEEMSTTENXR

224 R 53 Bl AR R [R5 A 1) —
AR F I RO T A A SR 2 B i A F 5 5 g
{0 figp B AR A5 X0 52 22 ) B R AU B S . 7R
T, AL 2 fa] AR R R AR 5C R BOR R 2
N ABAE 22 4 RUBE 73 L, BIF5E 35 T L A AR A
JE 3R AR LR B B B R [, B AR R OC R B
R

INGS

RN T 5 ZHERE A R EEAE S
TR PSS LA AR SAS SEBHH T i
FAM S OGRS 2L NG R
TR S AL R BOERE BFFEXT R PSR 1A S
Z Y RUBE I B A REAR s T H 07 1 e 2 i 2 4
FUBE 53 B e /N Y- 5 22 4 ROBE 53 # 5 PSS 461) 93 53
O HORAE 124 BT ) A B A8 A 1T
H Z [R] A5G 28 OB 5 £ B SAS 1, X w4~ 52
191 h BB 73 B EAT T 22 4R R B, %) SAS Ha
AR TR

S 3Lk

(1] e, A 2o SREH M M dilkes
A, 2005 232-250.

Yu JH, Yang WQ. Multivariate statistical analysis and

4.2

application [M]. Guangzhou: Sun Yat-sen University Press,
2005 232-250.
(2] skiE%E . Zooge it Hr (M) b ot Fl2% b ek, 2006:

7



http : //www. psychjm. net. cn

PUJIRS i B2E 2023 AR5 36 5 S20b

288-311.

Zhang RC. Multivariate statistical analysis[ M ]. Beijing: Science
Press, 2006: 288-311.

AR N Z TG oA (ML et JERUR % it
2008: 239-258.

Li WD. Applied multivariate statistical analysis [M]. Beijing:
Peking University Press, 2008: 239-258.

Johnson RA, Wichern DW. 52 i Z T4t 1207 [M]. 6 hiz . It
AU IEARRCE IR, 2008: 671-756.

Johnson RA, Wichern DW. Applied multivariate statistical
analysis [M]. 6" edition. Beijing: Tsinghua University Press,
2008:671-756.

ol et . Zoe G it Ar M. 2 R . db s b GRS K2 R
#t, 2008 227-254.

He XQ. Multivariate statistical analysis[ M ]. 2" edition. Beijing:
China Renmin University Press, 2008: 227-254.
Armitage P, Colton T. Encyclopedia of biostatistics [M]. 2"
edition. New York: John Wiley & Sons, Inc, 2005: 3635-3643.
[ N T N TP A e P G DR L 47 3 RS B ATV g /a3
[M]. gt AR TA:HRREE, 2012: 303-317.
Hu LP. Problem—oriented statistics: (3) experimental design and
multivariate statistical analysis [M]. Beijing: People’s Mental
Publishing House, 2012: 303-317.
SAS Institute Inc. SAS/STAT®15.1 user’s guide[ M ]. Cary, NC:
SAS Institute Inc, 2018: 2514-2578, 2997-3216.

(i H 1912023 -07 -26)

(B34 B #)



