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Multiple Linear Regression Problem Based on Hierarchical Structure Data
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Abstract: Multiple linear regression (MLR) is widely used in statistical analysis. Based on common tools
of the multiple linear regression in big data research, especially in the research of hierarchical structure
data, a partial regression coefficient model is proposed here. The total partial regression coefficient is
calculated by using each partial regression coefficient at the lower part and the hierarchical matrix between
the lower and upper parts. It is validated that the new model is equivalent to the common models of
multiple linear regression by the theoretical research and the real data. The new method can effectively
solve the problem of privacy data in privacy protection research. Moreover, the new model can realize the
parallel computation, which improves the capability of big data processing.
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Tab.1 Statistics of 31 provinces and cities in the country in 2015
ran e
\ WA Ang ot R s
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Y/ ek X/ AN _ . X, /f¢  fHXs/ 1Lt
¢t I . X,/ 1¢
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MJpIT 1165.88 0.381 2 8 986.7 5044.9 4162 247.110 2 39.5
b 4723.86 0.217 1 14 503.6 368.2 3548 1237.418 5 1.3
RG22 3 X KHE 2667.11 0.154 7 7155.7 467.4 5525 663.367 3 0
Ak 2649.18 0.742 5 13197.8 5978.9 15295 754.963 5 107.5
% 5529.33 0.984 7 26 144 .4 9 549.6 41 485 2078.520 8 80.7
1L vy 1642.35 0.366 4 7134.7 1522.6 3845 461.340 3 103.3
N5 1964.48 0.2511 7452.8 2751.6 4404 252.424 2 113.5
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Tab.2 Interface data of the Pan-Pearl River Delta
ERORR R
X, X, X, X, X X
X, 6.0329 0.502 74 3.79226577  92499.938 81 26 402.828 86 95165.9871  7606.548 557 847.667 53
X, 134546.4 11212.2 92499.93881 2473989 180 630296 877.5 2635686307 193818903.2 21763 392.67
X; 43364.5 3613.71 26402.828 86 630296 877.5 199023 151.3 644602 021.9 56413766.11 5624 475.21
X, 134192 11 182.7 95165.987 1 2635686 307 644602 021.9 2927015012 21506 0657.4 23443 377
X; 126258245 1052.15 7606.548 557 193 818903.2 56413 766.11 215060 657.4 20001661.85 1771 716.285
X; 13214 110.117 847.667 53 21763 392.67 5624475.21 23443 377 1771716.285 220 200.82
Y 30699.51  2558.29 21211.999 95 580 694 826.2 141327 918.9 626362 607.1 45191165.18 5104 318.292
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Tab.3 Interface data of the Pan-Yangtze River Delta
A AL SR {E IR
X, X, X, X, X X
X, 5.2867 0.528 67 3.336 61707  75223.37136 19934.45151 101491.2488 10532.16147 402.685 94
X, 121945 12194.5 75223.37136 2481118697 551237 723.9 3404500223 376851449.2 11709 233.19
X; 304412 3044.12 19934.45151 551237723.9 154878452.8 750383213.4 78572092.66 2881 048.05
X, 152706 15270.6 101491.2488 3404500223 750383213.4 5057798634 559547 867.7 17782 748.9
X; 16304.1431 1630.41 10532.16147 376 851449.2 78572092.66 559 547 867.7 64 164 549.8 1972 805.204
X 789.9 78.99 402.685 94 11709 233.19 2881048.05 17782748.9 1972 805.204 108 935.09
Y  28603.62 2860.36 16 463.286 576 108 276.5 117 124 549.9 769 777 029.2 86 129 103.45 2 632 328.085
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Tab.4 Interface data of Circum-Bohai-Sea region
ARk JEWiI P SRR
X, X, X, X, X; X
X, 38112 0.423 47 2.20242778 54 955.71059 20013.73177 64 888.8795  8076.683 609 292.046 53
X, 103188.4 11465.4 54 955.71059 1507 270 247 491099 372.5 1667084 989 235193 362.9 6791 005.75
X, 33250.5 3694.5 20013.73177 491099 372.5 192 899 782 604 503 233.3 78781 391.69 2623 753.17
X, 96 250 10694.4 64 888.8795 1667084989 604 503 233.3 2233231204 242954921.1 7324452.1
X, 16723.1484 1858.13 8076.683609 235193362.9 78781391.69 242954921.1 120843421.3 1060 780.267
X 5928 65.866 7 292.046 53 6791 005.75 2623753.17  7324452.1 1060 780.267 54 129.44
Y 23698.93 2633.21 11660.0331 338531897.4 98927 562.15 354 378872.7 45774043.91 1414997.148
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890 R E B L Journal of Data Acquisition and Processing Vol. 34, No. 5, 2019

o] )5 2 B0, S5 R AN S BT .
x5 MoE@ARB. EEHEEIEREUKE Matlab TEFITEHER

Tab.5 Partial regression coefficients, total partial regression coefficients, and Matlab toolbox calculations

EHREMATTRM ZREMAEFKM KA EEL T X5

SRR A0 250 Matlab T FLA 45 51

w1 - 5% £ w1 - 5% £ w1 ) 5% £
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b, 0.265 595 748 0.422 868 039 0.304 947 64 0.319 282 237 0.319 282 237
by —0.237 221 489 —0.421 952 338 —0.347 088 955 —0.244 025 894 —0.244 025 894
b, 0.024 511 385 —0.015032 01 0.033 679 247 —0.003 819 976 —0.003 819 976
bs 0.118 778 312 —0.544 428 536 —0.077 057 037 —0.096 351 953 —0.096 351 953
bs —1.388 830 225 3.214 241 245 0.312 304 55 —0.904 322 944 —0.904 322 944
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