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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 quantitative data correspondence analysis. The basic concepts included variable and sample, explicit
variable and latent variable, factor analysis, R—type analysis and Q-type analysis, and correspondence analysis. The calculation
methods involved the basic principles, variable transformation, construction of R—type and Q-type covariance matrices, and factor
analysis. The data in the two examples were "per capita consumption expenditure data of rural households in 10 provinces in China in
a certain year" and "frequency of occurrence of various genes of different ethnic groups". With the help of SAS software, the
quantitative data in the two examples were analyzed by quantitative data correspondence analysis, and the SAS output results were
given an explanation.
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F1 REEDREI0NMEBRMNEREREASE S HEBRE
Table 1  Per capita consumption expenditure data of rural households in 10 provinces of China in a certain year
2 X A B C D E F G
i) 0.583910 0.111 480 0.092 473 0. 050 073 0.038 193 0.018 803 0. 079 946
25N 0.581218 0.081 315 0. 112380 0. 042 396 0. 043 280 0. 040 004 0. 083 339
3T 0. 565 036 0. 100 121 0. 123970 0.041 121 0. 043 429 0.031 328 0.078 919
47k 0.530918 0. 105 360 0.116952 0. 045 064 0. 043 735 0. 038 508 0. 095 256
5B 0. 555201 0. 096 500 0. 143 498 0. 037 566 0.052 111 0. 026 267 0.072 829
6 7 0. 654 952 0. 047 852 0. 095 238 0. 047 945 0.022 134 0.018 519 0. 096 844
70| 0.640 012 0. 061 680 0.116 677 0.048 471 0. 033 529 0.017 439 0.072 043
8 M 0.725239 0. 056 362 0.073 262 0. 044 388 0.016 366 0.015720 0. 057 261
9H M 0.678 630 0.058 043 0.088 316 0. 038 100 0. 039 794 0.015 167 0. 067 999
O 0. 665 913 0. 088 508 0. 096 899 0. 038 191 0. 039 275 0.019 243 0. 033 801
R2 TRRBEMABRSEELRRE
Table 2 Frequency of various genes appearing in different ethnic groups
HEH Y ok HEH Y nE
FBCIE JEIHIK EPJEE DUR JHE JEIHIK ENEE DU
Al 0.0308 0.0180 0.1190 0.0149 B38 0.046 5 0.0470 0.003 0 0.001 5
A2 0.3333 0.1070 0.1480 0.3492 B39 0.0102 0 0.009 0 0.017 6
A3 0.0204 0.0190 0.1010 0.017 6 B46 0.0102 0.009 0 0 0.1813
A9 0.303 7 0.2790 0.1560 0.1414 B48 0.0572 0.1500 0.003 0 0.0108
A10 0.0409 0.0180 0.0390 0.0313 B50 0.0102 0.0180 0.0370 0
All 0.1354 0.4220 0.126 0 0.2977 B53 0.0050 0 0. 0060 0
A28 0 0.0180 0.0830 0. 009 4 B54 0.0153 0 0 0.017 6
A30 0.0413 0 0 0.0217 B55 0.0572 0.028 0 0.026 0 0.0217
A3l 0.0518 0.0370 0.0220 0.0121 B56 0.0102 0.009 0 0. 006 0 0.004 0
A32 0 0.0190 0.0390 0.001 3 B57 0.0050 0.0180 0.0390 0.034 1
A33 0 0.067 0 0.0830 0. 060 8 B58 0 0.067 0 0.0330 0.0139
B5 0.2828 0.1180 0.1340 0.0825 B60 0.062 6 0.028 0 0.0220 0.0723
B7 0 0.0190 0.0800 0.024 4 B61 0.0899 0 0.0830 0.108 0
B8 0.0102 0.0118 0.0450 0. 009 4 B70 0.0050 0 0.008 0 0
BI12 0.0102 0.0370 0. 066 0 0.012'1 C1 0.0899 0.0370 0.0230 0.1716
B13 0.0102 0.0770 0. 006 0 0. 0650 C2 0.020 4 0 0.0730 0.0397
B14 0 0 0. 006 0 0.001 3 C3 0.1798 0.1070 0.0830 0.3269
B15 0.1923 0.2540 0.096 0 0.109 2 C4 0.1651 0.0770 0.1340 0.049 5
B18 0.0050 0.028 0 0.0220 0 C5 0 0.009 0 0.0160 0. 005 4
B27 0.106 7 0 0.026 0 0.020 4 C6 0.0256 0.2450 0.0450 0.008 1
B35 0. 062 6 0.0570 0.1480 0.0342 C7 0.1712 0.2180 0.1190 0.1152
B37 0.0102 0.0180 0.009 0 0. 0067 C8 0.0050 0 0.004 0 0.002 7
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.
data a2;
input gen $ZNY H @@;
cards;
(A A A SR 2 v i 4B , g R L)

run;
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3.2.1 H#eI1B&ER

W LR SAS i B AL R T R

proc corresp data= al OUTC=aaa;

varABCDEFG;

id regine;

run;

%plotit(data=aaa, datatype=corresp, tsize=0. 5,

color="black’, href=0, vref=0)
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Table 3 Load of each region on two common factors

F4 HEMRIIEHINMGEITTENITEER

Table 4  Calculation results of three statistics corresponding to each region

X ok w P VI
17y 0.224 0. 099 0.070
2SN 0. 646 0. 100 0. 059
3L 0. 981 0. 100 0. 061
43 pR 0. 944 0. 099 0.143
5 IpIT. 0.778 0. 100 0.115
6™ 0.985 0. 100 0.122
7)1 0. 456 0. 101 0.035
8 M 0. 949 0.101 0.208
9 H it 0. 780 0. 100 0. 076
0 ifF 0. 980 0. 100 0.110

x5 BRRFEESMK EHSTEE

Table 5 Contribution rates of common factors in different regions

X dim1 dim2 X dim1 dim2
LG 0.019  0.016 | 6¥mM  0.079  0.372
2 0.048  0.037 | 7PWIl 0.021 0.011
3T 0. 090 0. 002 85I 0.301 0.001
4K 0. 194 0. 045 9 M 0. 090 0. 001
SHEApI 0.126 0.035 | OF#E 0.031 0. 479

6 EHX AR HHEE R B MRS
Table 6 Indicators with the most contribution of

coordinates to eigenvalues by region

Mo X diml dim2 f fE )| b X diml dim2 5 fE
1hvg 0 0 1 61t 0 2 2
20 0 1 70U 0 0 1
3T 1 0 1 8 S| 1 0 1
475k 1 0 1 9H i 1 0 1
SEIpIT 1 0 1 01 0 2 2

o X diml dim2 Ho X dim1 dim2
i) 0.058 -0.028 | 6Im  -0.117  0.134
255 0.091  0.042 | 7p9)i| -0.060  0.024
3T 0.126  -0.010 8 M -0.228 -0.007
43R 0.184  0.047 9 Hl -0.125 -0.008
SEJPIT 0.148  -0.041 O -0.073 -0.153
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Table 7 Contribution rates of each region to two common factors

X dim1 dim2 | #1 X dim1 dim2
11074 0.182  0.042 | 6¥FFg  0.425  0.560
2HZE 0.532 0.114 | 704l 0.396 0. 060
3T 0.975 0. 006 8 5L 0. 948 0.001
4K 0. 886 0. 058 9 HH 0.776 0. 003
SHEYT 0.721 0.057 || O  0.183 0.798
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Figure 1 Association between "region" and "expenditure"
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proc corresp data= a2 OUTC=aaa;

varZNY H;

id gen;

run;

Y%plotit(data=aaa, datatype=corresp, tsize=0. 5,

color="black’, href=0, vref=0)
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Figure 2 Showing the association between "ethnicity" and "genotype"
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