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Stability test method and application of incidence order results of the grey
incidence model

YANG Shao-wen', DANG Yao-guo, WANG Jun-jie, ZHOU Hui-min
(College of Economics and Management, Nanjing University of Aeronautics and Astronautics, Nanjing 211106, China)

Abstract: A test idea for the stability of the correlation order results of the proximity grey incidence model is proposed
for the lack of test methods for model results in the current grey incidence theory. Firstly, the numerical difference of
the corresponding observation points between the sequences is used as the simplest element to construct the magnitude
change between the sequences to characterize and define the proximity grey incidence degree. Secondly, the basic idea of
information entropy is introduced, and the information grey entropy is constructed by using the simplest element of the
change of magnitude and size between sequences. The information grey entropy is used to measure the stability degree
of the relationship between sequences from the perspective of proximity. Then, the behavior sequence of the research
object is divided into different stages on average, and the change value of the proximity grey incidence degree between
sequences under the change of different phases is calculated. The size of the tested coefficient finally determines the
stability between the models. Finally, several standard grey correlation models are selected to analyze the influencing
factors of the main air pollutants in Nanjing from 2016 to 2021. The results of each model are verified and screened
according to the stability test coefficient obtained by calculation.

Keywords: proximity grey incidence model; information grey entropy; stability test; correlation test coefficient;
correlation order test coeflicient; air pollution
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2016 4F ~ 2021 7 5 1 PM 2.5 5 HoAth 5 b 3 E KA
15 RDFRAR I A O OCTRE, v 45 A3 3 s,

%£3 2016FE~ 221 FEEETHPM 2.5 5XEAS SRR E LEE

AR PRI R IR g
4
PM 10 Co NO, SO, O3 KEKF
20164F 0.8928 0.7947 0.7905 0.7924 0.5264 PM10 > CO > SOz > NO3 > O3
2017 4 0.8476 0.7779 0.8042 0.7490 0.5358 PM 10 > NOz > CO > SOz > O3
20184 0.8613 0.8026 0.8559 0.8098 0.5764 PM10 > NO2 > SOz > CO > O3
20194 0.8519 0.7264 0.7918 0.7767 0.5853 PM10 > NO2 > SOz > CO > O3
2020 4F 0.8260 0.7256 0.776 4 0.804.0 0.6328 PM 10 > SOz > NOs > CO > O3
2021 4E 0.905 1 0.7294 0.844 1 0.7817 0.5782 PM 10 > NO; > SO2 > CO > O3
TR L%t SR E
Fhy
PM 10 Cco NO, o 03 KRIKFF
2016 4E 0.8471 0.8475 0.7640 0.7687 0.5175 CO > PM 10 > SOz > NO; > O3
2017 4 0.7802 0.8185 0.6299 0.9359 0.5228 SOz > CO > PM 10 > NOjy > O3
2018 4 0.8014 0.6812 0.708 0 0.7559 0.5140 PM 10 > SOz > NOz > CO > O3
20194 0.826 1 0.5885 0.7243 0.7029 0.5152 PM 10 > NO; > SO2 > CO > O3
2020 4F 0.7379 0.5172 0.608 8 0.7104 0.5164 PM 10 > SO2 > NO2 > CO > O3
2021 4F 0.994 1 0.7263 0.8890 0.6669 0.5183 PM 10 > NOz > CO > SOz > O3
IR E AU IR
Efy
PM 10 Cco NO, SO, (o} KIKFF
20164 0.8853 0.8646 0.8924 0.8428 0.5178 NO; > PM 10 > CO > SOz > O3
2017 4E 0.8469 0.748 4 0.7602 0.7579 0.4903 PM10 > NO> > SOz > CO > O3
2018 4% 0.7897 0.7209 0.766 4 0.7975 0.476 5 SOz > PM 10 > NOs > CO > O3
2019 4F 0.8075 0.6327 0.8115 0.7293 0.4772 NO, > PM 10 > SO» > CO > O3
2020 4 0.7409 0.533 1 0.6544 0.6366 0.4387 PM 10 > NOz > SOz > CO > O3
2021 4E 0.9177 0.6875 0.9141 0.666 1 0.4869 PM 10 > NO2 > CO > S0z > O3

PRAE R 3 FT7R, 3 PSR (1) S Iy 4 RO F AN AR T,
5 RS 3 M G R BEAT I . TR A R, KA
15 QW) AR TLAE R0 /A 5y R AR AR Ak, TRL b, 26 RE b
FRIR T 4 RAAT RS E VEAT B, X O5 7 3 P Y 1)
RIKFP &5 R B R R AEARAL, BT LU RS 53 4h 4 s G

Y SR T 4 AT R IR, BT K5 Wik A7
FE 5 1) ) B, 4 B 5T 2016 4F ~ 2021 4F H [8] %
SR R BRI — AN B, TR SRR R )
8. HRYE_FRR IR, TR 45 RNk 4 Fios.

FT4 2016F~ 2021 FHBFERHMEEXRSR SRS PM 2.5 X R B E MR TEFR

RUAPRI EICE S S Y0 RIS I R EL MR R AR B 2 %L
EizLz (EESYRL
B B B B B B
PM 10 0.1922 2.7743 1.9738 2.1784
S02 0.4009 2.4851 1.4913 1.5612
2. 1.7144 1.
NO2 0.2695 24118 5338 1.5892 ! 1.6190 8579
co 0.2881 24639 1.8032 2.0728




%6

WMEBE F REXRBER X RGR AT T AR R 1685

MRAE R 4 T T 545 R, 15 1R FOK o SR IR Y
AR 56 AR Hme K, ORI P M L T A B R BA S 0
MRS EVE. IR 3 Bl B H XS FROGIRA AR 1) 5C
WRHE Y SN E . vt — 25 B A I R MU A R,

I3 VK 2% 4 PN R TR S T ARG 06 2R B A e AN B I )
15 AW b AT 5 Bk, W52 I R B PR HE 7 155 D, 45
B2 s fron.

*5 FIBRKNEARRSSRRERESEENXEKFFER

LA /N RIBR LA U6 AR B A AR SRR

A
N FR IR 1 R TATE 2R IR LS SRAE A IR SRR Y
2016 4F PM 10 > CO > SO, CO > PM 10 > NO» NO, > PM10 > CO
2017 4 PM 10 > CO > SO CO > PM 10 > NO» PM 10 > NOy > CO
2018 4 PM 10 > SO; > CO PM 10 > NO, > CO PM 10 > NOy > CO
2019 4 PM 10 > SO, > CO PM 10 > NO3 > CO NO,; > PM10 > CO
20204 PM 10 > SO, > CO PM 10 > NO3 > CO PM 10 > NOy > CO
2021 4F PM 10 > SO, > CO PM 10 > NO; > CO PM 10 > NO» > CO
TR R R I8 REUN A B ORI
A
X FR IR 1 RIS Y IR LS SRAR T IR IR R
2016 4F CO > SO > NO, CO > SOz > NO» NO, > CO > SO,
2017 4F NO2 > CO > SO. SO > CO > NO. NO2 > SO, > CO
2018 4F NO: > SO5 > CO SO > NOy > CO SO > NO; > CO
2019 4F NO; > SO, > CO NO; > SO5 > CO NO: > SO, > CO
2020 4F SO > NO; > CO SO2 > NOy; > CO NO; > SO, > CO
20214 NO, > SOy > CO NO> > CO > SO, NO, > CO > SO,

MRYE R S 0T AR R bR 25 S A I
K56 RECR /N AE AR G, SRR R A OCHRT 45 R )
— B0 bR A B T Y 2 e AR A v OGBS
REE KRR G, SR B R ORI 45 S 5
FL, R B OGRS RACA ROR A TR R %
BAn FeE R B AR ok o A AT SRS B fE R T
2016 4 ~ 2021 52 K75 G (1) F 52 R 2= ARl
M, B 2455 FE 3 FH XS PR 68 S TS 2R (1) 9 A &5 SRAE
NELENSHUKIE.

3 4 i

AR SCER O AR 1 K B OGRS R, 2t T —Fonf 9%
156 A 5 PR AR B8 77 325 D) B8 T AR M. ARARLE
FEAT M IR DR IRASE AL 1 DX1) 5 B 2R, % A I kK £
KRBRFEREAT 7 MR E X 2) M 1 AT LA T
JF B 1) (A5 2 A SRR 7R P B 18] 06 & (AR e FE B 3)
AR T AR P K 6 G BRASE R ) 7 o R T A 5 SR L,
a3 B T A AR A O BRI AR e s 4)
96 7 3 Fhds L IR AR I M R €8 SC T AR B 56 2016
 ~ 2021 47 5T KRG e 32 B R 2 4 A 4
SR T ARG B AR (K (R A,
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