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Abstract

The consumption structure of residents is an important indicator for measuring the quality of eco-
nomic development. However, consumption data, as compositional data, is subject to the “constant sum
constraint”. This paper systematically analyzes the spatio-temporal evolution characteristics of the
consumption structure of eight types of resident consumption expenditures in 31 provinces of China
from 2014 to 2023 by using three visualization methods: biplot, ternary plot, and balanced dendro-
gram. The biplot reveals the association patterns among consumption categories and the clustering of
provinces; the ternary plot visually presents the overall distribution of consumption structures in all
provinces in 2023 and reveals the clustering patterns in time and space through two classification
schemes; the balanced dendrogram quantifies the mean and variance differences in various consump-
tion types between the high-upgrading and essential-demand groups of provinces. These three meth-
ods complement each other, providing a multi-dimensional perspective for a deeper understanding of
the changes in Chinese residents’ consumption.
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Figure 1. Biplot of Chinese Residents’ consumption components in 2018 (o =0)
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Figure 2. Biplot of Chinese Residents’ consumption components in 2018 (o =1)
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Figure 3. Biplot of Chinese Residents’ consumption components in 2018 (" =0.05)
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Figure 4. Biplot of Chinese Residents’ consumption components in 2020 (a =0)
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Figure 5. Biplot of Chinese Residents’ consumption components in 2020 (o =1)
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Figure 6. Biplot of Chinese Residents’ consumption components in 2020 (a* = (),04)
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Figure 7. Biplot of Chinese Residents’ consumption components in 2023 (a =0)
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Figure 8. Biplot of Chinese Residents’ consumption components in 2023 ( =1)
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Figure 9. Biplot of Chinese Residents’ consumption components in 2023 (" =0.71)
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Figure 10. Biplot of Beijing Residents’ consumption components (« =0)
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Figure 11. Biplot of Beijing Residents’ consumption components (o =1)

B 11. a=1Fdt5UEERR S TRE

DOI: 10.12677/5a.2026.154088 260 Gt 58


https://doi.org/10.12677/sa.2026.154088

[

ot
e

b4

1) mAEEAR
wmE 10, ATASRPYZE. 2K 1 V1L V3. V7. 2K2: V2. V5, V6. 2 3: V4, 25 4. V8., MmIEFEK:

V1 5 V3, SR E R SRR IR SR SRS VI 5 Ve, BRI IE RS NI A ST R K R
RUTH 2 (109 A

(2) FHERK

Wi 11, JE5T 10 ERTHE AT N =28, FEEEEE 12 01X 10 1004 28481k 2 1: 2014 4£% 2019
4, 2014 £ 2018 4, B HUL I BEETRN, BB AL R R KPR K 7E V3L VT N IER
S HBAEB AR, U0 JE R BT (RS IR 2K T TR, HZEFRAER SN, SCH/KFAE R
TEMMEER. 252 2020 45 2021 4. 263 2022 4E. 2023 4. H 2019 )5, £ V3 M V7 BRI
NIE, XA T AR BB T AR SR 0 IR S H R R T

0.4+

0.0+

PC2 (9.4%)

-0.44

-0.4 0.0 0.4
PC1 (80.418%)
Figure 12. Biplot of Beijing Residents’ consumption components (a* =0. 54)
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Figure 13. Ternary plot of resident consumption expenditure structure, 2023
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Figure 15. Ternary plot of consumption expenditure in temporal dimension
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Figure 16. Ternary plot of consumption expenditure in spatial dimension
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Figure 17. Ternary plot of consumption expenditure in temporal dimension
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Figure 18. Ternary plot of consumption expenditure in spatial dimension
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Figure 19. Tree Diagram of consumption structure balance in 31 regions of China in 2020
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