PETIEMEF 2023 F F25% H2H)

DOI 10.15302/J-SSCAE-2023.07.005

R EEM SR ARBHEIIR Tie AR R M H

HPRAE2, R, W

(1. FEZASHE AR, T2 710049; 2. BRGE KRB MIN TREE TSLI8 =, FH% 710049; 3. FLTE K
HHEAB SRR, T 710049; 4. 6200 KFEMEH T %M, 16 710049)

WE: BUNTEE QI PRGN SRR, SCOURERLSS R BURTE R I REL B LSRR, R AR 4 R 45
HH ) SRR R R L B A LR T AT S SR RS T ANME . A ST AT T B R B S5 A R S IR B e PR, FEH T
DL “HHm s, JiR &40 RARAHERR” SO REER MR TR R, MET HARER . SRRRZE . AnRE
WL AR . NHEARE “HE HORGN; A RKEEERNR TR BRI AR MR 4, iR R
SR B S AT AR RS XU R . BIOECR B REAL R SRS R . B E MR, IR0 T FTIE B R R e T —
T M. WER . HoR. EE=mE R, AT MBS R ZEIRILE R SRR R, S IR E
SRR R, SRR ) B 2RSS B KB R TREN RS, S KRB AR TR AR bR 5 AN A R R R R
W DA T REUE R TR R SRS m R R BT RR S %,

KR BERLS: AR TR KEERE: ANRENE AR

FESHES: TP319  CEFRIRES: A

Technologies and Applications of Big Data
Knowledge Engineering for Smart Taxation Systems

Zheng Qinghua ?, Shi Bin*>*", Dong Bo **

(1. Xi’an Jiaotong University, Xi’an 710049, China; 2. Shaanxi Provincial Key Laboratory of Big Data Knowledge Engineering,
Xi’an 710049, China; 3. School of Computer Science and Technology, Xi’an Jiaotong University, Xi’an 710049, China;
4. School of Continuing Education, Xi’an Jiaotong University, Xi’an 710049, China)

Abstract: Taxation is vital for national governance, and the digital transformation of governments necessitates smart taxation. Therefore,
analyzing the key issues and exploring the development ideas for smart taxation is of both theoretical and practical values. In this
study, following an analysis of the development status and challenges facing China’s intelligent taxation field, we proposed a big data
knowledge engineering approach that emphasizes data knowledgeization, knowledge systematization, and knowledge reasonability,
and developed a five-layer technical architecture that consists of knowledge sources, knowledge extraction, knowledge mapping,
knowledge reasoning, and application layers. After elaborating the representative application scenarios including knowledge-driven
tax preference calculation, interpretable tax risk identification, intelligent decision support for tax policies, and smart tax questioning,
we investigated the limitations of the proposed approach and further discussed the directions for future research. Furthermore, we
proposed the following development suggestions in terms of data, technology, and ecology: (1) standardizing tax-related information
and improving the national data sharing, opening, and guarantee system; (2) integrating the achievements of various information
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disciplines and improving the application system of big data knowledge engineering for smart taxation; and (3) promoting talent

training and the development of technical standards for big data knowledge engineering.

Keywords: smart taxation; knowledge engineering; big data; knowledge graph; knowledge reasoning
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