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ch on Market Expansion Strategies for Domestic Trendy Fragrance
Brands in Guangzhou Based on Consumer Behavior Data
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In the post—pandemic era, the rise of the "olfactory economy" has driven the rapid growth of fragrance
consumption. Policies, economy and culture have brought domestic fragrance brands into the public
eye. However, the current fragrance industry still faces problems such as insufficient inheritance of
fragrance culture, reliance on imported technology, and low market awareness. Therefore, this article
takes the domestic trend fragrance brands in Guangzhou as the research object and conducts the
research from two dimensions: user behavior and brand strategy. From the user perspective, by
analyzing the popularity of the fragrance market through Baidu Index, crawling negative review data
from JD.com, and combining the LDA model, four core influencing factors — "packaging", "customer
service attitude", "price", and "promotion" were extracted. Two types of actual consumers and two
types of potential consumers were identified by using the clustering algorithm. The influence path of
consumers' purchase intention was explored by using the structural equation model. It was found
that cultural identity and product cognition were the key driving factors, among which the influence of
product performance on purchase intention was significantly greater than that of psychological factors.
From the brand perspective, by analyzing the fragrance reach and conversion effects in different
scenarios through the funnel model, it was found that the conversion rate in the accommodation
scenario was the highest, and the return rate in the office scenario was the best. Combining logistic
regression and association rule analysis, explore the differentiated demands of consumers for
fragrances in various scenarios. Based on these insights, a PDP strategy is proposed: reinforcing both
budget-friendly and premium product lines; optimizing product design to enhance cultural resonance;
and focusing on high—conversion scenarios to build brand concepts and strengthen market influence.

olfactory economy; clustering model; text mining; structural equation model; funnel model
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Factors Influencing Property Service Satisfaction and Resident Demand
Analysis in Nanjing Communities
Zhou Yingying, Gao Zhihu, Yan Yaging, Zhao Chonghai, Wang Ning, Liu Pengfei’
School of Mathematics and Statistics, Jiangsu Normal University, Xuzhou, Jiangsu 221000

Abstract : This paper focuses on the research on property service satisfaction and owners' needs in Nanjing,
aiming to seek effective ways to improve the quality of property management services and support the
development of the property industry. This paper collects the basic information of residents, satisfaction with
property services, and the needs of owners through a questionnaire survey, and divides the communities
into three categories according to the property cost from low to high: ., Il lll., and the structural equation
model is used to reveal the differences in the satisfaction of the three types of communities: the residents
of the three types of communities believe that cost management is very important, and the residents of the
I. and Il communities pay more attention to the supporting facilities, and the residents of the Ill. communities
attach importance to the quality of employees. Based on the KANO model, three types of owners' needs
are identified, and it is found that there are significant stratification characteristics in the needs of different
income groups. Finally, this paper puts forward differentiated improvement suggestions for the common
problems and personality problems of the three types of communities.

Keywords : property service satisfaction; resident demands; structural equation model; KANO model
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Abstract :

In the context of global energy transition and industrial transformation, the competitive landscape
of the new energy vehicle (NEV) market is being rapidly reshaped by intensifying price wars. As
the world’ s largest NEV market, China surpassed 10 million units in production and sales in 2024,
with Guangdong Province contributing 26.8% of the national output and excelling in research and
development (R&D) capabilities, establishing itself as a pivotal hub within the industrial ecosystem.
However, the market turbulence induced by price wars has significantly heightened the complexity
of consumer decision—-making. This study targets consumers in Guangdong Province, investigating
the multidimensional impacts of pricing strategies on their decision—-making processes. By integrating
the Unified Theory of Acceptance and Use of Technology 2 (UTAUT2), machine learning algorithms,

HEN:
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AR KA, RINKRFATGERER, AEHARE, FETAHRBBEY G EF R, Bl WIAE.
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and multi-source data, a three—dimensional analytical framework— “Consumer Cognition—
Behavior-Policy” —is developed. For the online review survey, comments on NEVs from Guangdong
residents were collected across platforms and analyzed using a bidirectional LSTM model based on
Word2Vec for sentiment classification and semantic network analysis. These findings informed the
design of subsequent questionnaires and interviews. The questionnaire, extended from the UTAUT2
framework, incorporated multidimensional variables and tested 11 hypotheses to confirm the
positive influence of various dimensions on NEV purchasing behavior, the mediating role of purchase
intention, and the moderating effects of driving experience, gender, age, and vehicle ownership. A
three—stage Probability Proportional to Size (PPS) sampling method was employed for the survey.
The formal investigation primarily utilized questionnaires, complemented by interviews and field
studies, yielding 1,276 responses, of which 1,106 were valid (86.68% validity rate). Data analysis
commenced with descriptive statistics to assess NEV awareness among Guangdong residents.
Subsequently, a Structural Equation Model (SEM) was constructed to explore the factors influencing
NEV purchase decisions. SHAP values were applied to quantify the impact of moderating variables,
while K-Prototypes clustering classified consumers into those who had and had not purchased
NEVs. Finally, the Fuzzy Comprehensive Evaluation Method identified core consumer concerns, and
the XGBoost algorithm predicted purchase probabilities to provide automakers with optimized pricing
strategies. The findings reveal: (1) significant divergence in consumer cognition; (2) multifaceted
drivers of purchase decisions; (3) distinct user segments with differentiated needs; and (4) the critical
role of infrastructure and user experience in market expansion. Based on these insights, the study
proposes the following recommendations: (1) addressing value perception gaps through transparent
decision—making systems; (2) dual empowerment of technical rationality and emotional experience
to create a “ease of use—emotional delight” interaction ecosystem; (3) transitioning from user
segmentation to ecosystem scenario reconstruction, leveraging precise financial solutions and cross—
industry ecosystems to transcend traditional competitive boundaries; and (4) synergistic development
of infrastructure and regional culture to build a network intertwining technological inclusivity and
humanistic care. The NEV industry’ s breakthrough hinges on navigating the paradigm clash between
industrial-era scale logic and digital-era value logic. By reconstructing cognition to align on value,
empowering technology to revolutionize experiences, and fostering ecological synergy to redefine
industry boundaries, price sensitivity can be transformed into a strategic pivot for value co-creation,
offering a “cost reduction—experience enhancement-ecosystem co—creation” model for the national
market, exemplified by Guangdong.

Keywords : new energy vehicles; purchase behavior; K-Prototypes clustering algorithm; structural
equation modeling; XGBoost algorithm
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Smart Living for the Future: A Research on the Consumption Behavior of the
Z-Generation in Smart Home Appliances and Market Strategy
Optimization in Guangzhou
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Abstract : Inrecent years, the Chinese smart home appliance market has developed rapidly under the dual
drivers of technological iteration and consumption upgrading. The Z—generation, defined as individuals
born between 1995 and 2009, is a key target group for future market adaptation and a potential main
consumer force. This study focuses on the consumption behavior of the Z—generation in smart home
appliances, particularly their perception, needs, and purchasing decision—making processes. A multi-stage
PPS sampling method was used to collect 1,246 valid questionnaires. Through differentiated analysis,
the study employed K-means clustering to segment user profiles for existing users and used word cloud
analysis to identify contradictions and touchpoints. For non-users, the Logit model was used to identify
core purchasing barriers, and the structural equation model based on the ABC attitude theory was used
to explore the driving paths of consumption decisions. The findings revealed significant user segmentation,
prominent purchasing barriers, differentiated functional needs, and the influence of emotional experiences
and social recommendations on decision—-making, with market feedback contradictions also observed.
Based on these conclusions, the 4C marketing theory was applied to propose suggestions for the smart
home appliance industry, including scenario—based experience innovation, differentiated pricing, full-
channel integration, and socialized content dissemination.

Keywords : smart home appliances; Z-generation; user profiling; structural equation model; scenario-
based marketing
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Research on the Factors Influencing User Willingness to Use Urban Drone
Delivery Services — Based on SEM and fsQCA Methods

Zhang Jiayue", Liu Jiaxin®
1.Guangdong University of Technology, Guangzhou, Guangdong 510520
2.Liaodong University, Dandong, Liaoning 118001

Abstract : In the critical period of the national strategic emerging industry system layout, the low-altitude
economy, as a three—dimensional economic form of integrated development, is accelerating its rise.
This study explores the factors influencing urban drone delivery service users' willingness to accept
the service by constructing a Structural Equation Modeling (PLS-SEM) and Fuzzy-set Qualitative
Comparative Analysis (fsQCA) approach. The study analyzes the combinatorial effects of different
influencing factors. Based on the survey results from 1,607 users in Guangzhou, Shenzhen, and
Zhuhai, the PLS-SEM method was first applied to investigate the impact of latent variables such as
individual innovativeness, perceived service quality, perceived price, and risk tolerance on acceptance
intention. Using fsQCA, five high willingness-to—use path combinations were identified, and three main
user acceptance patterns were summarized: technology compensation type, ease—of-use driven type,
and comprehensive experience type.

Keywords : drone delivery; user adoption intention; SEM, fsQCA
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Table 2: Reliability and Validity Testing Table
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(=) EiaEsing
AYGERER A AMOS 8111, B FIRR R E Z FX
M BE I T T A ARLEST, B e R T AT,
PRI bR E RS R B TR P AR S5 R A 3.

A H R
!E’.?é’ﬂfz A v X
0,159 0.093*
0.186*** pn 36 0.154%+*
0681+ EHAE 0415+ FHER
0.108* |
J,/ \ 0270 0101”7
At 0.109%* 0.106**
i3
R 25 2 RRAR S

0.103***

E3: a5RemaR
Figure3: Structural Equation Testing Results
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A Survey of Consumer Attitudes towards Driverless Vehicles in the
Sharing Economy
Xu Wei, Li Jiawen, An Jiangiong, Liang Xin’
School of Mathematics and Statistics, Guangxi Normal University, Guilin, Guangxi 541006

Abstract : The rapid development of the Internet industry has given rise to the sharing economy, and the
emergence of driverless technology has gradually brought the union of driverless technology and the
sharing economy from the idea into reality, and its market prospect is closely related to the consumer
willingness to consume. Based on the network index of major platforms and text data mining,
combined with the questionnaire survey, we understand the attitude and consumption feelings of 893
consumers in China under the sharing economy, and establish a structural equation model to explore
the influencing factors of the development of the driverless automobile industry in the sharing economy
and the consumer's willingness to use it. The results show that: middle to upper education, middle and
young groups have higher acceptance, but the actual experience rate is low; there is less publicity,
and consumers' knowledge of driverless cars and smart driving cars is incomplete; relevant laws
and regulations, the maturity of driverless technology, the stability of sensing technology, the safety
of vehicle driving, and the privacy and security of consumer data are the factors that consumers
are focusing on. As a result, policy synergy, technology attack, user experience optimization, market
ecology construction and other suggestions are put forward.

Keywords : driverless cars; sharing economy; structural equation modeling; text mining
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Research on the Convergence Trend of Carbon Emission Intensity in China’s
Manufacturing Industry and Its Driving Factors
You Jianmin'?
1.Industrial Economics Research Institute, Guizhou Academy of Social Sciences, Guiyang, Guizhou 550002
2.School of Economics and Statistics, Guangzhou University, Guangzhou, Guangdong 510006

Abstract : Promoting the convergence of carbon emission intensity across various subsectors within the
manufacturing industry towards lower levels holds significant practical importance for implementing
targeted policies and synergistically advancing the overall carbon reduction in the sector. Based on
panel data from 27 subsectors of China's manufacturing industry between 2000 and 2021, this paper
empirically analyzes the convergence characteristics of carbon emission intensity and its driving
factors by constructing o convergence and B convergence models. The research findings reveal
that: The overall dispersion degree of carbon emission intensity in manufacturing shows an expanding
trend, indicating no o convergence. Technology-intensive manufacturing exhibits distinct localized
o convergence, while both labor-intensive and capital-intensive manufacturing display divergence
trends. The overall manufacturing carbon emission intensity demonstrates significant absolute p
convergence and conditional B convergence characteristics. Energy structure, energy efficiency, and
capital deepening exert a positive influence on the convergence of manufacturing carbon emission
intensity, whereas average enterprise size and industry structure have a negative impact. Significant
differences exist in the convergence patterns of the three types of manufacturing: labor-intensive
manufacturing converges the fastest, capital-intensive manufacturing converges the slowest, and
technology—-intensive manufacturing exhibits a moderate convergence speed. Based on the findings,
this paper proposes targeted policy recommendations, including establishing a classified policy system
and constructing a systematic mechanism to promote carbon reduction and convergence.

Keywords : manufacturing industry; carbon emission intensity; convergence; driving factors
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Abstract : This paper divides Chinese shadow banking into two types:shadow banking of financial institution
class and shadow banking of folk financing class, and selects monthly data from January 2002
to December 2016 to examines the impact of Chinese shadow banking on China's monetary policy
objectives and macroeconomic operation. The results show that the development of the shadow
banking system has some influence on the economic growth, the money supply, the market rate
of interest and inflation, with the exception of the influence on inflation, there is a time lag for other
variables. Short-term fluctuations in shadow banking will lead to excessive market effect to other
variables,and weakens the effectiveness of the central bank's monetary policy. Therefore, in order to
exert the positive effect of the shadow banking system, we must analyze the risk status, strengthen
the supervision and guidance, encouraging and supporting the steady development of the shadow
banking in our country.
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Research on the Carbon Peak Path of the Yangtze River Economic Belt Based
on "Finance -Technology -Energy”
Zhang Tian, Xu Xiaoya, Li Hanfang’
Hubei University of Technology, School of Science, Wuhan, Hubei 430068

Abstract : This article takes the Yangtze River Economic Belt as the research object. Firstly, the coupling
coordination degree model is used to study the overall and internal relationship between carbon
emissions and various systems of finance, technology, and energy. Considering the significant
differences in the existing coordination degree among 11 provinces and cities, K-means clustering
is used to classify the Yangtze River Economic Belt based on the coupling coordination degree, and
corresponding policy intervention scenarios are set according to the existing coordinated development
level of each category. Subsequently, the grey prediction model and binary regression model were
combined to form a carbon emission prediction model, in order to predict the carbon peak situation
of the 11 provinces and cities in the Yangtze River Economic Belt under both baseline and policy
intervention scenarios. The empirical results indicate that, in terms of the effectiveness of policy
intervention, compared to the baseline scenario, the carbon dioxide emissions under policy intervention
have been well controlled. From the peak situation, this article divides the peak situations of 11
provinces and cities into four categories. Among them, the fourth category (both scenarios cannot
achieve carbon peak by 2035) requires city governments to introduce stricter policies for green finance
transformation, technological reform, and energy industry optimization.

Keywords : carbon peak; coupling coordination model; grey prediction model; scenario analysis
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FEXS TR IETIN (RI AT 5E T 2 B TG S A AREVESE (2021) M ARIEA A S0 A3t e E s i AT 22 T 2026 4ESEHIA
I, el T 2030 4F A0, SRELEESE (2021) ™ MABIIS PR s ML A BT, e R S, ARk B AR TR TR RO A I B 72, I3
BRI SR, FEL MRS (2026) ™ IZH STIRPAT 9 AR AT 1 v =l R R e . A4 (2025) MR
FHIS [N TT A BEUS T, TR 7RIS S A BRI, #i54E (2025) " BT, FRREIm S R4, i/ CNN -
LSTM - Attention WAz G T,

HHTE P T AT S Sl . FoR . GBI = Z M. 2550 (2020) ¥ EIHRIT AU A £ 20
RS, 2L (2022) " R = f XA I SRR IS 28 BT T RIS, BT RK = A X A5 K SRk
TESCHE, SCBBREE RS “V™ BEEh b, 4055955 (2025) "R GTWR BB A HEF/RILEITHZE, XAMEE (2025) " 5T
kaya [HE T, 128 SFMEEN IR T AU

—. KIZFHS “SH-BR-£E" hALE (=) "B -8R - R SR REY
S AT RAE QTN T AT DR 2011-2020 4 AL S 2540 0
RBDIEEIAR, 2N RGN KITA TR B,
(—) KIZFEmRimizE IR BT A i R G (F1.2) | HARASG (%
R T HE T A I 57 9 3T B RIT 290 11 M T 2011- 1.3) TIBEIEARS: (F1.4) MR EMIEIREZ .
20204 R, MALES AR 1.1 R,
F 11 KITLFH 11T 2011-2020 48 LR (T700)

gy | bg e WL 2R L Wt Wi R I FM =
2011 27781 77527 45569 34148 23670 41146 32755 17946 34904 25705 24755
2012 27389 79158 44210 35239 19209 41172 32265 17713 36347 28128 25707
2013 29051 81395 45474 38272 20697 35835 31382 15342 37329 29204 25436
2014 26455 80822 44953 39541 21081 36282 30471 16442 38653 28206 22872
2015 26564 83707 45584 39620 21970 34444 30349 14420 33106 28229 20711
2016 26471 87125 45243 39553 22260 34258 31037 14862 32553 29571 20486
2017 26968 86307 47384 40938 22729 35062 31338 15322 31964 29741 21761
2018 26550 85538 46476 42505 23759 36458 32037 15423 31171 27410 24186
2019 27406 87373 47477 42779 24267 38711 31947 15565 33463 28084 256297
2020 22169 77845 44123 37980 21263 29859 29979 15330 26292 26324 20488
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14k P _
NIRERETRE (7)) 2 1.968 | 19.684 | 64.787 | 1.968 | 19.684 | 64.787
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HAEPEREL (Z,5) + ——RREARY —S-HABEES e RESEESH
e o
AR 2R R AL (Z,) - ‘
0.7
AT SRR (Z,) + .
L7 GDP REEE (Z,5) - 05
REIRRR . o
TSI E R (Z,) -
0.3
NI TR (Z3) + o
ML : ‘
XGRS (Z,) + 01
ﬁg:/\/\gﬁy\ﬁaﬁl%\ix %\Eﬁ%M\ ﬁé?ﬁgg\ ﬁa?ﬁiﬁ%%u%i 0 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020
SRR SANTT TR

(=) “2F - BZER -8R SFELERKE
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1120112020 FEHITEFHERRL. FoR, BERGESD IEELE
KATEGEN SRR SR, BORFIREHMZE 61501 2 ETHE
%, HBHBEOUIL. RSN, =THahinruae
PR > BOR > G, TEFFHARY, ZBURIRAHET o > 58
I > BoR, Efh, SORTIREIE R StLr & R R EIE IR A
(P0) “S=rl - KR - BBIR - RHIR” REREESIRE
X 2011-2020 EAYIRF T RS &M T RS . HRTRS
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#1.6 2011-2020 4EKIT AP 11 ANE T RGN R S IR S5 R

4y el LR WL L bl B[ eifee) EIGN il M =
2011 0.6126 0.6750 0.6782 0.6700 0.6659 0.6624 0.7135 0.6856 0.7099 0.4860 0.6425
2012 0.6823 0.7268 0.7482 0.7253 0.7426 0.7270 0.7638 0.7442 0.7512 0.5413 0.7022
2013 0.7259 0.7587 0.7841 0.7656 0.7955 0.7887 0.8098 0.8046 0.7872 0.6128 0.7537
2014 0.7687 0.7683 0.7959 0.7858 0.8068 0.7936 0.8170 0.7943 0.7944 0.6709 0.7854
FHE - | 2015 0.7852 0.7919 0.8171 0.8066 0.8355 0.8322 0.8495 0.8459 0.8390 0.7149 0.8208
<irjih 2016 0.7758 0.7906 0.8237 0.8346 0.8424 0.8475 0.8498 0.8457 0.8419 0.7286 0.8256
2017 0.7946 0.8058 | 0.8310 0.8243 0.8571 0.8519 0.8647 0.8622 0.8588 0.7456 0.8196
2018 0.7979 0.8073 0.8366 0.8404 0.8605 0.8458 0.8555 0.8475 0.8503 0.7726 0.8243
2019 0.8125 0.8165 0.8454 0.8651 0.8691 0.8536 0.8667 0.8548 0.8565 0.7848 0.8402
2020 0.8396 0.8412 0.8596 0.8684 0.8837 0.8680 0.8761 0.8657 0.8667 0.8136 0.8637
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2011 0.8178 0.8325 0.9036 0.6692 0.8654 0.8263 0.8905 0.8698 0.9062 0.5461 0.8562
2012 0.8284 0.8322 0.8749 0.7449 0.8998 0.8455 0.8830 0.8390 0.9394 0.6187 0.8682
2013 0.8490 0.8282 0.8163 0.8025 0.9131 0.8564 0.8823 0.9094 0.9390 0.6590 0.8504
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The Internal Logic and Mechanism of Agricultural New Quality Productivity
Forces Urban-Rural Integrated Development

Ren Lin

School of Mathematics and Statistics, Fujian Normal University, Fuzhou, Fujian 350000

Abstract : New quality productive forces represent the Communist Party of China's theoretical summation of
productive forces in the new era. As a crucial component, agricultural new quality productive forces
play a promoting role in urban-rural integrated development. This paper examines the impact and
mechanism of agricultural new quality productive forces on urban-rural integrated development using
data from 30 Chinese provinces from 2012 to 2023. The findings demonstrate a significant overall
growth in agricultural new quality productive forces, albeit with marked regional disparities. Productivity
levels consistently remain high in the eastern, central regions, and major grain—producing areas.
Baseline regression confirms the robust promoting effect of agricultural new quality productive forces
on urban-rural integrated development. Furthermore, the degree of this promoting effect varies across
geographical divisions. Among agricultural functional zones, the effect manifests as ‘production—
marketing balanced areas > core production areas > core consumption areas. Increased farmer
incomes and agricultural modernization exert partial mediating effects in this promoting relationship.

Keywords : agricultural new quality productivity; urban-rural integrated develop-ment; increasing
farmer incomes; agricultural modernization
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The Mechanism of Empowering Manufacturing Industry Chain Resilience
with New Quality Productivity

Yu Chengxian , Lu Zhenghui
School of Economics and Management, Anging Normal University, Anging, Anhui 246133

Abstract : At present, China's manufacturing industry chain is facing multiple challenges. The deepening of global
division of labor has led to an increase in the number of links in the industry chain and an increase
in the complexity of cross—border cooperation, which poses a severe challenge to the stability of
the industry chain. There are risks of "chain jamming," "disconnection," and "breakage" in China's
manufacturing industry chain, which fully demonstrates the urgent need to improve the resilience
of the manufacturing industry chain. New quality productivity takes technological innovation as its
core,achieves efficiency leaps through digital and intelligent means, and gives birth to emerging
business models, becoming a new form of productivity that meets the requirements of high—quality
development.Against the backdrop of the current global industrial chain restructuring, enhancing
the resilience of the manufacturing industry chain is of great significance for safeguarding national
economic security and maintaining the stability and resilience of the industrial chain. This study uses
panel data from 30 provinces in China from 2012 to 2022, and employs econometric tools such as
fixed effects models and mediation effects models to empirically analyze the impact path and effects
of new quality productivity on the resilience of the manufacturing industry chain.

Keywords : new quality productivity; resilience of the manufacturing industry chain; industrial technology
innovation
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The Impact of High- Quality Development of Rural Finance on Industrial
Structure Upgrading

Li Yang, He Guang, Qi Huan
School of Mathematics and Statistics, Chongging Technology and Business University, Chongging 400067

Abstract : To explore the relationship between high—quality development of rural finance and industrial structure
upgrading, this study constructs a high—quality development index system for rural finance based
on panel data from 2011 to 2022 across 30 provinces in China, examining both dimensions of
"quantitative expansion" and "qualitative improvement". By employing panel threshold models and
mediation effect models, the study investigates the nonlinear relationship and impact mechanisms of
high—quality development of rural finance on industrial structure upgrading. The findings reveal that: (1)
high—quality development of rural finance significantly promotes both rationalization and advancement
of the industrial structure; (2) there is a nonlinear impact of high—quality development of rural finance
on industrial structure upgrading; (3) high—quality development of rural finance can indirectly promote
the rationalization of the industrial structure through regional per capita consumption levels. Therefore,
efforts should be made to strengthen the rural financial system, promote the deepening and innovation
of rural financial markets, leverage the driving force of consumption, and effectively facilitate industrial
structure upgrading.

Keywords : rural finance; rationalization of industrial structure; advancement of industrial structure;
nonlinear characteristics; impact mechanism
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Analysis of Fluctuation Characteristics and Influencing Factors of
Chili Pepper Prices in China

Bao Xumei, Xie Jun
Guizhou Academy of Social Sciences, Guiyang, Guizhou 550000

Abstract : Identifying the evolution trends and fluctuation patterns of chili pepper prices in China is crucial for the
high—quality development of the chili pepper industry. Based on monthly national chili pepper price data
from 2010 to 2024, this study employs the Hodrick—Prescott (HP) filter to decompose the price series
into trend and cyclical components, systematically analyzing the phase characteristics and cyclical
changes of the prices. The results indicate that: (1) The long—term price trend can be divided into three
distinct phases: a stable period (2010-2013), a rapid rise period (2014-2020), and a high—volatility
period (2021-2024). (2) A total of 12 complete price cycles were identified, with an average duration
of 9.3 months. The overall fluctuation amplitude showed a converging trend. The cycle between 2020
and 2021 exhibited the largest amplitude, primarily driven by the combined impact of the COVID-19
pandemic and severe flooding, highlighting the market's sensitivity to external shocks. (3) In recent
years, prices have stabilized around CNY 6.5/kg and exceeded CNY 8.0/kg in 2024, reflecting
the gradual effects of improved supply—demand coordination and policy interventions. The study
recommends strengthening market early—warning mechanisms, optimizing planting structure guidance,
and improving the risk protection system to stabilize market expectations, enhance the industry's
resilience to risks, and promote the healthy development of the chili pepper industry.

Keywords : agricultural product market; chili pepper price; Hodrick-Prescott filter; pricefluctuation
characteristics
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Figure 1: Long-term trend analysis of chili pepper prices in China (2010-2024)
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Figure 2: Cyclical component of chili pepper prices in China (HP Filter decomposition)
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Table 1:Price cycles of chili pepper in China (2010 - 2024)

T e | TR R e | sy |
1 22;?2(2)5)%% 6 6.89 | 3.04 | 3.84 | 461 83.4
2 Zgé?fﬂ?flﬁﬂi 9 77 3.37 | 4.34 | 4.95 87.6
3 255??;1(2)9}%)3? 9 727 | 3.16 | 411 | 5.16 79.6
4 Zgéf?ﬁ?ffﬂﬁ 13 7.18 3.16 | 4.02 | 4.75 84.5
5 225??;5185};2 10 8.09 | 3.71 | 4.39 5.2 84.4
6 225?:232%?)%5 10 6.96 3.87 | 3.09 | 5.18 59.7
7 Zgéifﬂggfﬁi 13 8.54 | 3.87 | 4.68 5.1 91.7
8 ZSéffﬁilffﬁé 11 7.06 4.1 297 | 5.24 56.6
9 Zgggié)gfﬁﬁ 11 11.48 | 4.32 | 7.17 6.6 108.7
10 zggéf;gfﬂg 6 7.4 4.32 | 3.08 | 5.75 53.6
11 23559235)? 8 7.85 | 465 | 3.19 | 6.19 51.6
12 25023355)%? 7 7.67 4.77 2.9 5.91 49
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The Path and Performance Evaluation of Embedding ESG Concepts into
Enterprise Value Creation in the Field of Business Administration

Abstract :

Keywords :

Zhou Zhengtao
Xijing University, Xi'an, Shaanxi 710100

This paper selects a manufacturing enterprise in East China as a case and systematically analyzes the
embedding path and performance evaluation of the concept of corporate social responsibility in the
creation of enterprise value. The relevant theories of social responsibility and corporate value creation
were sorted out, and the influence of the three—dimensional dimensions of enterprise environment,
society and governance on the long—-term value enhancement of the company was clarified.
Explore the implementation plan of ESG concepts in the case company from aspects such as energy
conservation and emission reduction, green supply chain management, protection of employee rights
and interests, fulfillment of social responsibilities, improvement of corporate governance structure,
and enhancement of information disclosure transparency. In terms of performance evaluation, based on
the main environmental, social and governance indicators of the enterprise from 2021 to 2024, through a
multi-dimensional indicator system, the effects of energy conservation and emission reduction, reduction
of employee turnover, optimization of governance structure and improvement of financial performance of
the enterprise are quantitatively evaluated. Research has found that effectively embedding the concept
of social responsibility into corporate governance can not only promote the company's environmental
compliance and resource optimization, but also enhance the company's sense of social responsibility,
employee satisfaction, governance efficiency and recognition in the capital market, thereby promoting the
sustainable value creation of the enterprise. It is hoped that this research can provide some references for
manufacturing enterprises to carry out social responsibility practices.

business administration; ESG concept; enterprise value; performance evaluation
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Curriculum Reform and Practice of Engineering Probability and Statistics
Driven by OBE Philosophy

Yuan Cheng', Zhang Xingfa®
1.School of Mathematics and Statistics, Guangdong University of Technology, Guangzhou, Guangdong 510520
2.Scholol of Economics and Statistics, Guangzhou University, Guangzhou, Guangdong 510006

Abstract : Under the background of Emerging Engineering Education, the teaching reform of probability theory
and mathematical statistics—a core mathematical tool supporting engineering innovation—urgently
requires a shift from knowledge delivery to competency development. Guided by the Outcome—-Based
Education (OBE) concept, this paper focuses on three key dimensions: constructing an outcome—
oriented curriculum objective framework, developing case-based and project-based teaching
resources, and establishing a diversified evaluation and assessment mechanism. It systematically
explores pathways for course reform through backward design, centering on cultivating statistical
modeling capabilities and data analysis skills. This approach involves restructuring the teaching
content system while deeply integrating practical components such as statistical software applications
and engineering problem modeling. Teaching practice demonstrates that this reform significantly
enhances engineering students’ ability to apply probabilistic and statistical methods to solve real-
world engineering problems, providing valuable experience for cultivating innovative and practice—
oriented talent in emerging engineering fields.

Keywords : OBE philosophy; probability and statistics for engineering; curriculum and teaching reform;
innovation capability cultivation

ElE

BERIE SHORGT LA SRR R SR, VR — DR PSRRI A S, B 2T B AR A . 45F
HEL, TR, HAATARERZ IR MERIG SHOEGHIBOT 2 mBAMER BN EEM G L s Y, di
RS LA — TR AR R, N, B, BEES LA R R ST T SL BT L BBt P ST
SRR TR B, TERIR B BRI 772 A SLRRE T 5 T E A — S U B SO P SR iR R 7

VLR Z A HERERT TRV , DA IR AL AR QIR AT O AL . HepE A AA B EERR . X — el S TR
HEA R RS BUR T T A IR 5Pk, ASCRTEBEMSEEH TR 5 T HEIe SRRSO R ARG, KLl

HEEWE: 2023 FE FLUAFRE “AREFETRE" WMB “NIRES MHERAIHRERZRREER (I ITAH=F (2023]515).
EHEN: 7R, JTRIUAFHES Gt R, BHE, MEERF, FRF A RELEBELT,
B KX, TMNKRFLEGFE R, 8#%%, AL W, FRTEALITE.

074 | Copyright © This Work is Licensed under A Commons Attribution-Non Commercial 4.0 International License.



ANZRH) OBE BT SCRIMEREA T, R R OB R R St R (22 AR e s BEA VST e TR PR, A GE TRk AT
TR DI AR SR ST IR A2 S IR ROB B BRI Z2 T B AR, I R A (27 A 5e
SEREEPRNRR, BI B aR e AR Ge T B | QT RO RAISEERRE T e 2R LR

—. BELESHERHREETIHEUPNENSHR
Rt

(—) BERGEHRENREEMRERER

JAR MR — AT AT E A R AR, TESARCTR
TAVICR BT R T, MEe SHEGHE N BIAR TR
MIZERTTIRIE TR, FEREAUR R T L R TR RE . R
G SR G THIRAR I P AR SR BTG R (B AT BELER AR AN
A S AERENVE R T H A . BENUVE SR EC T RHAE . KA
EAS O R E ST ) RGeS (RESSEES AT, 25
it Baieseds) , BTER DA R S MO E M PR e it
MARORL A I0HE, ST RIS TARR UL . AT Rty 58
TR 45 B I AL A S

BEIE SRR VR AORR R, JUE TR RIS
SEEAS G W AT AR SertHRT A T
JRRTREROAR . N TR REFOUS P IOsLPRiTa, Fior TaRlAE A
FeFr AR, AR EE e REI IR, X G
RTINS TR AR A AN SR BT B A R o

( Z) BRGEHRENBRFIR R F7E =

BERIE 5RO AR E MG ST B 2L R S T
TR BT A R EIC IR, XA A R RN A A O
PR TRTAYEOR, A TRV rh Z AR R SRR A S
B, g A ENZRE B PR R A, A7 T
I T EERAN SR o

L. A = Sk

PR GE SR e TR R HCE A 78 DAZBOM g 5 PR A S A
] ¥, AgEE A EEEEIAAIN, MDA R
e, SECLERN HRENES . 5 A8 T ARES S, X
FIESEET, ST MEWTI S, AIHGE TR AR A A
EEH ARG, BF LA O eI A B

2. BN AR Z AU

R G — T AR IR IRER, (A8 e g 1
AR RIS AT SAR PR IR RO S, A2 A A 3] %98
ISR R TTIR, ARMESTAREE [ TURARAE 0 S8 TR
BREITT S AL AU TR B T, I Z IR 2

3. BT IR Z AT

FEEEACIS RS 5T, S TR BB B R i 524
HAT AR ER . UL T B A 2 R RO  5C
BRI ANEAS A SRT G BT AR SRR s R
+PPT+ YHR" 1R =, iR SR R A Qe S ATy
Mg, AOOELLHCR A3 240, T RER S BB
R, UERAZ T EARCRA T

4. FRTT = Tk

YRR S IR SHT S R R I LA T 1 5,

RISt (L R SE sl ) ST R
SR AL T e AT A I AR R TR RS
MELUS ez S R v R R R AN RE D4R T, (R PRERSE T &L
P R BN R AR R ML A T R U &, =
XS SR AL AL AR D AN BIET B E A RO, SEOFN SR 55
A L S AT A 2 o

—. ET OBEmMHREESHELRIHRERZNE
-2

OBE Ey—Fiseit Ay, FHRBEHZ RISt B %
S AR T i AT A I e S OR, R A
REJTIIR B R AT RO T R ¥, OBE BRI
eI B EEA LRI MR IR HEN eSS S
JTREIR A ST R, ke A oA 5] BARR X SR |
HYCE LI A DR BRI S:, HlE ML 22> 2R R
M, #REAES RREIA S R IR T
SIS S AU AT IR R S

TNTAPRE BB H SR RO R B AR R ROME . SR A
FEAIRHIT K T 2 TN S A LA O 571X = AR S
Hik, BER¥K OBE BRI TR RIS SEIE SRR
ESL Ve

(—) NP~ HSRANIREBFMERIIEE

PURZERETT™ A S O MEER ST B AR R R AR AT 43
j’g E—bfb H

T, EEEVTRBHEN . SRR, A5 AT
Bl AL E S, T AA FREATRASAT, BRI T
FIAA R B IO RE T EEZR

RIE, AR AT R, 268 IRACR A A B 7 2
K, R SECR SRR B AR, GARIR AR, 88 BRR
FNZT bR, HEE IR NI A TR, S iR
ST EOE R A BRI E S T B S BRI AR 7T .

R, AR TR BAR, BEHARI, HHEAR
the AEHERGHEEE, SCHERONE AR, EEEREEIA
SEEACAMILCH], SESIELCHNA N SRR T A

(Z) =PINHERFZENAFE

JHE R GE IR S TR A PLIERS, 5D fls:
IEEEENA STk, QIR TS 55 HIREIES G et

IS e e

GRS IR B A A e B S 5 T AR SL T
RN, SFECTRR AR DU 2 I . i i — R B,
WS MR + SBUKEL" A Al — T
B L UM S £ TR W HUM A S EAT A, RSl
B AL AT IR P RO G I TR, AT

Copyright © This Work is Licensed under A Commons Attribution-Non Commercial 4.0 International License. | 075



BT SHEHE | STATISTICS AND EDUCATION TEACHING

SEPEAHT . B S ARl . AR RTINS S — T
EET LS TAE S TT ARSI, AvRs DUI-S4 [0 24 Bz F) T34
FHEL W SR RIS AR TR M KIS, 8 )
SN — HHEHRAT — TREIIE" AEEEMIER, MR AUl
R R S TR XIS 22 R R IR & B RE SR B IR (R
FATHENE, AR AR AR RS RIS R

2. I H YR

TR AR UM i AR AT 54 2 B R ORI R
B, XM GEE AR O T RSB . HUMR R
5 R SRR B B R 1Y, T AT SS 5 G R AR T
TREEE, FIURGEH R S MR BRI AR, (il e e (L
N FERSLBRIAE A TH,, SCBURMIT R A, XM K Eh#
QB RE R IR e T HEE R REIE S5 B SU R B ANE, S
BERIP T TRl MG R RE T . SErt i s AN s <2
FHAERGR, SCBURIRZ 5 TR IR FRONE H AR,

(=) ST SEGRNHREL

L FR NS AR

PLOBE MRS L, i “HiH + 8 + 32977 =
PESLOTPNHEZE HIREB BRSO BRI S0 0 BIE;
BB BB G R ] R E T AR AL R, PR AA A
AT SEATN IR T FEFRRNMRFTI A 23], K BA
V. QU BRI T IR AR PR

2. BT Z AT

g “ediE + BYELT MBRIRR, XA M
SIRCRIATEAS AN AEREIIAE A b, SR EIT
TR SREEEFIPHE . NAIE BRI BRSSO
Y, FRCIIAT A, SEINZEI TS R A, TRt
RN VA S e e eyl NE SIwacityilh e

3. PR SBALAR B A

SR BT P ER A ST o 00 3 A SR — € I D
MR IN AR TR 222 A, RER BRI B 0= ST TR B 4]
A TR S A AR T TR L[R2 JE S7 2 AR AP
Yol ryiEE, s A EHATE R AR AN FTT 3 TRaR
WERYRHE R, IRETEIR T — R — U™ /Y RPRIEER,
f# OBE HH & TR M2 # e M T 5

=. HETEREHR

(—) IREHERREER
FE20234E TR AHITFIR, SERAET T REAN TR LS

2L

7 OBE BU&RIKZN 1) TRMER G R A B0, ik T 7 =%
OB, MRS A, SR T R R N B A R A
Fo B, A TREESAERRERS T AA K, L
T AR G T HIRAR 27 5] MR B L AR G RE T B AR, Bl a4
WORGE T A O RE I FabR. HaR, AL BRI HA, K
GE RS EEE S AR TR PR AR A, R
F R + B IRE) BERE A, MR as
FERCEAE L WA E AP O E AR SCEN S e i
RPN R R, 2R A OB S . fedm, A
TR SR S AN S R, FORE B B e R
FRANTH A A, AT A AR S OO
A A 2 I WU R AT, U5 5 A 0 Rl 2]
UL, R TR B0 R W 137

(Z) B EHEAR IS

TR Tk TR A R 16 SR ST R e A 43
WrEIA, BrrE e T 2 A L I 2 3R S B AR 0 0y TS
R BAREIN : WK, A 1E G Ly F 28 HE Y
PSRRI R, 80% LA 28 A fEBAIGE FIRER ST B, 456
GEvT AR AR T B AR SERR IR T H SCEA T R, AR
TR e S . ARG ARG KLt R
BRI SR, 90% LA A A i B 25 53R . [ A2
SR A S S5 BRIER, RIS T AATRMER B RE ) 597
HE SR

FERT LRI S T, ASCHET OBE #i, REHR TR
W EEEES RN B A SRR . I RE 7 H SR AR
FEEMRARR . JFR TGN AR, S22 e AL
SR, SRR T SR T DAGE A RE T AR
IHTHREN IO IEEE AR R, TR E SO 5 TR
(B ELER, BESL BN, MR AT T TR A
12 IR G O R s bR AR PR R D . R ESEd A
R TR I AN B <A R A A RS TT T AR e, (A
XM R BAT GRS MR SL BRRE D AT TR A 0L T
Bs%, RkKEE— PR IIRR S AaIH, ItEIT
AN IRE, FrEescs Bri e pUsl, DUSIE il o8 TR
AT

[1] GRS, R, EBedn . MIE SEORGOHERR (B=H0 M), b @EEE g, 2019.

[2] B, HiECT, R . MRS SRR (=) (M), deat: SO iR, 2019,

[3] A5, SN, HRFE R AT RERBIRESIRER SRR U] ey | 2020, 36(4): 43-48.

[4] PEECHE | SHHRE , R . Dl SO S iR SHCHE SO RO 58U 1)), WIS |, 2024, 11: 25-29.

(5] EAZE . RHURIMC RIS IR AR R (). REE3 | 2024, 40(6): 17-25.

[6] Kk, BRAIA, VREE . B TR S TERRIS SRR SLEHA U (). R

[7) gt T RHER A S T3 U, ST REES , 2017, 3: 1-6.

58, 2024, 27(5): 64-68.

Bl BA7KE , 1L, BZSE H TRLR IR R BT R B SR R R A 5 SR 1)), K8y L 2022, 38(5): 45-51.

(9] 2535 5L fib TRE L I GER R S A (0], RS | 2014, 17: 7-10.

[10] ZE i, ARRAE . AT RITSC B SR gE T e M 1], 302 0IST |, 2013,16(6): 39-41.

076 | Copyright © This Work is Licensed under A Commons Attribution-Non Commercial 4.0 International License.



» SN
R N T 3 e E 5
BRI, BAREE®
1. K MBRIR AR Z B ERMEEFL, #E kM 425000
2. WFERHR R B, R M 425000
DOI:10.61369/ASDS.2025050016
i E | BEARRSGAPRESEMHEL, AREAMMAS TRABTASTEARREHF, SRlERREESEXE
MFPAEEE, AGRLER VSN ABTARRGE. ABTARNERFERMENGE, EEFERNEB
BRABTHENMEMEE, FMABTRREEGITT. ABERSERNRABBIHZETHENNEM=1AE
REMBRARZRMARSR
X 8 1\ SRUIESE; ABTHSHR SERN

Research on the Analysis of Crowd Behavior in Complex Video Scenes
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Abstract : With the frequent occurrence of abnormal events in crowded places, the analysis of crowd behavior
in complex video scenes has become increasingly important in key areas such as public safety
maintenance and the construction of intelligent monitoring systems. This article proposes a method
for analyzing crowd behavior in complex video scenes, common methods and detection techniques
for crowd behavior detection, main existing problems, and crowd behavior detection and localization
models. Solutions and application scenarios are proposed from three perspectives: crowd counting
and density estimation, global anomaly detection of crowds, and local anomaly behavior detection
and localization of crowds.
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Research on Dynamic Prediction and Optimization Decision-making of
Construction Decoration Costs Driven by Big Data

Shi Zhenyao
Longdong Campus, Guangdong University of Technology, Guangzhou, Guangdong 510000

Abstract : This study focuses on the dynamic prediction and optimal decision-making of construction project
decoration costs driven by big data technology. By integrating multi-source heterogeneous data,
a dynamic cost prediction model is constructed. Combined with machine learning and optimization
algorithms, an intelligent decision support system is formed to accurately predict cost changes
and scientifically regulate them. The integration of expert knowledge and data—driven approaches
enhances prediction accuracy and practicality. The research results are of great significance for the
refinement of cost control and improvement of resource allocation efficiency in China's decoration and
renovation projects, and are crucial for promoting the digital transformation and intelligent development
of decoration and renovation project management in China. This paper provides theoretical support
and technical paths for the cost management of decoration projects, and has important academic and
engineering application value.

Keywords : big data; decoration project; dynamic cost prediction; optimal decision-making
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Guangdong United Electronic Services Joint Stock Co., Ltd. Guangzhou, Guangdong 510000

Abstract : When vehicles travel on expressways, regardless of the number of expressways they pass through,
they can complete a trip by using an On-Board Unit (OBU) installed in the vehicle or obtaining a
Composite Pass Card (CPC card) at the entrance as the passage medium. Currently, CPC cards
account for approximately one-third of the traffic volume on expressways in our province. Therefore,
whether expressway operation and management units can obtain corresponding toll revenue for
each expressway section traversed by vehicles using CPC cards after completing payment at the
expressway exit is a matter of great concern to these units. As the toll road network charging and
settlement center in Guangdong Province, Guangdong United Electronic Services Joint Stock Co., Ltd.
undertakes the clearing and settlement of expressway tolls in the province and provides open access
to detailed split settlement data related to the revenue of each expressway operation unit. This helps
these units identify various anomalies and potential management issues through the data. Taking the
Guangming Expressway as an example, this paper conducts multi—-dimensional analyses of key data
such as CPC cards and corresponding vehicle trips to determine the abnormal causes of missing
mainline gantry transaction data during vehicle travel.

Keywords : expressway; toll fee; passage medium; CPC card; gantry transaction data; clearing and settlement
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Abstract : Traditional convolutional neural networks consist of a convolution layer, a pooling layer, a flattening
layer, and a fully connected layer. To maintain the original linear structure and reduce overfitting, while
enhancing the model's generalization ability, an L2 penalty is added during the training of the tensor
chain regression network layer. The results of applying this method to three case studies show that,
compared to tensor chain networks without the penalty term, the model with the penalty term performs
better in terms of mean squared error (MSE) on the test set, improving its robustness. Finally, we
applied the model to predict from chest cancer CT scans, and the breast cancer model demonstrated
rapid training speed.
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Analysis of the Influence of Parameter Estimation on the Performance of
CUSUM Control Charts for Binomial Distribution
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1.School of Mathematics and Statistics, Liaoning University, Shenyang, Liaoning 110036
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Abstract : Traditional control charts are typically based on the assumption of known parameters. When these
parameters are unknown, historical data are required for estimation. However, estimation errors can affect the
performance of the control charts. In view of this, this paper investigates the impact of parameter estimation
on the performance of a Cumulative Sum (CUSUM) control chart for monitoring binomially distributed data.
Using the Monte Carlo simulation method, the average run length under different numbers of historical samples
is obtained. The performance of the control chart under both in—control and out-of-control conditions is
evaluated, and the control limits are adjusted to achieve a specified average run length.

Keywords : cumulative sum control chart; sample size; binomial distribution; parameter estimation
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HIBEE, Lucas™ 4NN T ZHi/AF CUSUM 426 & (EEAT SRR . Gan®™ #E—#ARH T 23040 CUSUM £ b 2500 A
PTG b, RER pfH R RIS e, (AR, i BMSE—REE RN, FENE 2R TR AL
P BHOEATER RO T, AIEmi, DAERE RS e nT 5, 78 SPC /i, X ANERERCA I BE 1, AP B e g e s it
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SRR A REA BN, Jensen I Psarakis'™ XX —45UsidtfT 1 1HEAMLA ., Does & " 75 | HrBerhnf b 7 2Rl
X CUSUM #46I EERE2MT, B IR LSBT0 . Tao™ ZEHBE 1 1 8 /MG HHEAE 6 Fis R ss Mt id bz, I
ISHE T AN s B T B /A o ViR Qiul Y T FE R, CUSUM 4 Bt i T S 25, Seaibasil BRI IS IR R4,
fEFZHIE OB R S H . I, ASCEECEIES LR, REMHFEEUET i CUSUM f6l EMERERIS, [
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—. EXRIE

FE SPC H, ANEHE A INELE X IREECH n il p il 14y
Ao, Hrfon sz e SR, PR ER R, R

X ~b(n,p) ( EPpe(o 1)) o B EHESAE AT 2 TS A
N, IONZE R EN. R, ETA$§4EﬁTﬁxEﬁ«E

B, BANGH mBUR AR g,
MR T2 RS, W

A SRR AR

P(X=x;p)=(n]p“(l—p)”“, x=0,12,--,n
X
PIEREX) =np, FZEH Var(X)—np(l—
YI(ERITT 257 0K B[ X /)= p - 222
FIRET P =no SHRET P =00 o pora[BUE

b d RHURIREE, =0 o d>0 RV R ORI,
R R W, P R R SR . A d 03],

)o WX /n ity

Var[X /n]=

o

—. CUSUM #ZHIEigit

(—)sHpem

PR prA =, 5 RN SA%E p BN ok
R, BEIASCIFSE TR SE p i R RS0 CUSUM
A gl

C =max(0,C", +X,-k) t=12,---
Hi g hBH i, WHIRMEC =0, &HIN A, RS
VBN A AR B AR b o HCT > b, MRV R

K, REREES . S5k MR
FH I AT ARG P BB AR 3E (SPTR) o &

BN H, p=p,, BN H p=p HEF, p>p . LALE

¢
HP(szi;pO)
At — t:tl

HP(X=xi;p1)

=12,

U LI L, W F 0000046 b(n, p) » In(A,) FI RN «

In(A,) = i(Xi —k)=In(A, )+ X, —k

i=1

_ nln((1-p,)/(1-p))
In((1-p,)/ (1= p,))—In(p, / p,)
(=) 8% p &%
S P RAN, LT T MBS,
P o BRI HE N

M2 28RS T 2

. X
pP=—
n
5 iix, m O BRI AR, ke F A D
s, fo m-2)/0-P))  Seukg e i arL, . AR
(1= 2,)/(1-p))-1n(p,/ 7,)
ft p BRI F

=. CUSUM #=HIEIRMERED

SEHIEFTCEE (Average Run Length, ARL) 2 M4ataH &
HE MBI e AR 2 —, FRHlR RIS B E R Al
S5 ITHR IH BEAEARL, ZARPB TN ARL,) , R
SERTEFTC LN ARL, o AT ERIRRIEZICN SDRL o 73
BHZRRPEAITE, SAlEESE n M P, #7581 HrBde
AR CUSUM 2l I PERERI 521 . FilSeiR 2 ARL, =370 .

(—) s#n BER, EHENMEES R

KAHE 1 W Bk A s A TE 24 n 1y CUSUM 4%
B a8 Mo W, AN R — i M, F R R &
m ={100,500,1000,1500,2000,2500,3000} , £ % n=10,
p=1{0.01,0.05,0.1} . Z # & I B CUSUM # #| &
h=1{4.81,8.78,10.41}  fiis5 ARL, =370,

e 1 SRR T 3004345 b(10, p) 9 CUSUM 4=HIEIFEART T B BeSH A N RIS TR (P =0.01,h = 4.81; p, =0.05,h =8.78p, =0.1,h =10.41)

Do 0.01 0.05 0.1

m 5 ARL SDRL | 10th | 50th | 90th ARL | SDRL | 10th | 50th | 90th | ARL SDRL 10th 50th 90th
0 666.6 | 1206.5 | 60 247 1599 | 740.7 | 1359.4 | 50 224 | 1873 | 721.2 | 1334.3 48 249 1717
0.2 293.4 555.8 42 130 630 147.1 | 251.4 28 78 305 93.7 152.6 22 56 187

10 0.4 152 235.6 32 88 315 58.5 59.1 19 43 110 35.6 28.2 14 29 64
0.6 98.9 119.8 26 65 198 35.6 25.4 15 29 62 21.8 11.6 10 19 36
0 419.5 493.6 69 262 939 423.0 | 519.7 61 255 | 963 | 428.1 529.3 56 257 980
1 199.4 199.5 45 137 424 107.9 96 30 80 215 72.8 58.4 23 56 142

o0 2 120.4 104.1 34 91 240 52.4 34.9 20 43 96 33.5 19.4 14 29 57
3 84.3 63.7 27 67 160 33.9 18.6 15 30 58 21.3 10.1 11 19 35
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0 396.4 432.8 67 262 875 386.9 | 419.2 62 256 | 868 | 402.2 | 4374 58 259 909

1 193 177.6 45 141 406 103.1 84.3 30 79 204 72.2 54.7 23 57 141

100 2 115.7 91.6 34 90 231 51.2 32.4 20 43 92 33.1 18.7 14 29 57
3 82.5 59.1 27 67 157 33.7 18.1 15 30 57 21.2 10 11 19 34

0 390.7 396.9 70 271 | 857.1 | 383.3 | 392.6 62 260 | 853 387.3 | 3974 60 263 876

. 1 188.1 162.5 46 139 392 101.4 78.4 30 79 203 70.4 50.9 23 56 137
1900 2 117.1 90.7 35 92 228 51.3 32.3 20 43 92 33.2 18.5 15 29 57
3 82.1 58.2 27 66 157 33.6 18.2 15 30 57 21.2 10 11 19 34

0 377.1 373.1 68 263 831 375.6 | 365.7 65 262 | 825 376.5 377.1 60 260 853

1 187.5 159.6 47 140 391 101.5 78.1 30 79 202 70.5 52.3 23 55 137

2000 2 117.6 91.2 35 92 233 50.8 31.4 20 43 91 32.8 17.8 15 29 56
3 80.8 56 27 66 152 33.2 17.4 15 29 56 21.3 10 11 19 34

0 375.8 357.6 69 266 827 374.3 | 368.7 63 255 | 837 376.3 375.6 59 260 836

. 1 186.8 158.9 46 140 391 100.6 77.6 30 78 199 69.9 50.8 23 56 137
200 2 115.5 89.4 46 140 391 51.4 31.9 20 44 92 32.8 18.2 14 29 57
3 81.1 57.1 27 66 153 33.3 17.9 15 30 57 21.3 9.9 11 19 34

0 373 355.3 70 263 822 373.7 | 369.7 64 263 | 814 | 3744 368.7 61 263 827

1 184.5 158.1 45 137 386 101.1 77.3 31 79 202 70 50.3 23 56 134

2000 2 115.4 88.6 34 91 229 51 31.9 20 43 93 33.1 18.2 15 29 57
3 81.5 57.1 27 66 154 33.6 17.9 15 30 57 21.1 9.9 11 19 34

FLRIR T Wi b(10,p) ,  p={0.01,0.05,0.1} [ CUSUM
IR BT . SEAEEN], 28T B T BBk
X CUSUM #2 [&] 1T W Besz 2R T HY ARL B A2 7 )
JEMS2 . BEL m 80, p={0.01,0.05,0.1} Xf . [f) CUSUM
P A ARL AR ST RS, JFZWE T 370, Hlan, k¢
A m=100 i, ARL={666.6,740.7,721.2} jjt & F* 370, [fij m=3000
I, ARL={373,373.7,374.4} 5 H I 370 ARH 0, 2| K& B
AR MERE . X R VAR B2 W IS E U i
T, R A i I R R o DR O o 5 e A Bl 2
i 238

BeAh, BEEREAE m RN, SDRL BN, LI
PEGTAT AR SRR IS TR IEE 10, 50H190 H (AL
W, S EELRE, HEEE m fn, SagiET
pog 78

(Z) 28 p BER, EHENMEES R

ARATH T B BORE AR B [ 24 p i CUSUM 454l
Ko RE o om. Nk — M, F RN OR &
m = {100,500,1000,1500,2000,2500,3000} , % p=0.05,
n=1{510,20}. % % © % H CUSUM #& # K 1
h=1{6.81,8.78,10.86} , f#if4 ARL, =370

%2 ZHURAIN, IG5 b(n,005) 11 CUSUM #5561 IR 88— BESHFEA RIS TR (n=5,h=6.81; n=10,h=8.78; n=20,h= 10.86 )

n 5 10 20

m ) ARL | SDRL [ 10th | 50th | 90th | ARL | SDRL | 10th | 50th [ 90th ARL SDRL 10th 50th 90th
0 726.1 | 1348.4 | 55 244 | 1790 | 740.7 | 1359.4 50 224 1873 716 1354.8 48 236 726.1

0.2 212 | 4153 | 35 101 436 1471 | 251.4 28 78 305 93.7 135.6 22 57 212

1o 0.4 942 | 1206 | 25 60 186 58.5 59.1 19 43 110 37 29.7 14 29 94.2
0.6 56.1 53.6 20 43 102 35.6 25.4 15 29 62 22.4 12.3 11 20 56.1
0 4345 | 550.5 | 65 265 962 | 423.0 | 519.7 61 255 963 411.4 498.5 55 250 434.5
1 1439 | 137.1 37 103 296 | 107.9 96 30 80 215 4.4 60.8 23 57 143.9

w0 2 7 58.2 26 61 147 52.4 34.9 20 43 96 34.2 20.1 14 29 7
3 51.4 32.2 20 44 92 33.9 18.6 15 30 58 21.9 10.9 11 20 51.4
0 401.9 | 436.1 70 267 903 | 386.9 | 419.2 62 256 868 382.7 417.9 57 251 401.9
1 1412 | 1215 | 38 105 287 | 103.1 84.3 30 79 204 73.7 57.1 23 57 141.2

10 2 74.1 50.9 26 61 140 51.2 32.4 20 43 92 34.1 19.5 15 30 74.1
3 50.1 30.4 20 43 89 33.7 18.1 15 30 57 22 10.7 11 20 50.1
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0 386 | 3937 | 67 | 260 | 862 | 3833 | 3926 | 62 | 260 | 853 375.8 400.2 57 254 336
1 | 1353 | 121 | 37 | 103 | 273 | 1014 | 784 30 | 79 | 203 717 53 23 57 135.3
1o 2 755 | 523 | 26 | 62 | 143 | 513 | 323 | 20 | 43 92 339 192 15 29 755
3 | 502 | 303 | 20 | 43 90 | 336 | 182 15 | 30 57 21.7 10.4 11 20 50.2
0 | 3791 | 3725 | 67 | 264 | 828 | 3756 | 365.7 | 65 | 262 | 825 374.8 368.4 58 252 379.1
1 | 1376 | 1132 | 38 | 105 | 278 | 1015 | 78.1 30 | 79 | 202 72.1 53.5 23 57 1376
2000 2 74 | 494 | 26 | 62 | 137 | 508 | 314 | 20 | 43 91 33.4 18.7 15 29 74
3 | 502 | 302 | 20 | 43 89 | 332 | 174 15 | 29 56 2138 10.4 11 20 50.2
0 | 3788 | 3739 | 67 | 261 | 833 | 3743 | 3687 | 63 | 255 | 837 37338 358.4 60 251 3788
1 | 1363|1091 | 38 | 105 | 274 | 1006 | 776 30 | 78 199 716 52.9 23 57 136.3
200 2 747 | 513 | 26 | 61 | 141 | 514 | 319 | 20 | 44 92 33.2 18.8 15 29 747
3 | 497 | 207 | 20 | 43 88 | 333 | 179 15 | 30 57 21.7 10.3 11 20 49.7
0 | 3755 | 3632 | 63 | 264 | 824 | 3737 | 3597 | 64 | 263 | 814 372.9 356.0 59 254 375.5
1 | 1369 | 1107 | 38 | 106 | 273 | 101.1 | 773 31 | 79 | 202 714 52.2 23 57 136.9
2000 2 | 748 | 505 | 26 | 61 | 139 51 319 | 20 | 43 93 337 18.8 14 29 7438
3 50 | 299 | 20 | 43 89 | 336 | 17.9 15 | 30 57 218 105 11 20 50
TR T I b(n,0.05), n={5,10,20y i CUSUM ¥[8 WREEIEE BT RES S 10, 505190 H /(L4
M TR, WTLAE H: AT HA G R, ANEBERE n 0 m N, A RAR A
(1) BEARRIEINAR T ARL 1370, WE&E m (W3, WG, AT IEEE TR FR .

n={5,10,20} 3 N7 ¥ CUSUM 45 1) ARL #&0R 2 TRE# S, IF
BT 370, Billn, % m=100[, ARL={726.1,740.7,716} I}
B3 370, TMIFEA S m =3000 i, 4RL={3755,373.7,372.9} 5 H
F{HE 370w 2T

(2) n B3 R X ARL 75 B 3704 B 52 Wi, 441
m=1500 I, n={510,20} X IV (] 4RL={386,383.3,375.8} M
m=2000 i} ARL = {379.1, 375.6, 374.8} , KUk, HA LIS E n
ATPAEADS B/ NI REZR S m T, i ARL TEAIT HARME 370,

(3) WB TR ENMMHAMIRIRCEE, A n fIm 19
J, SDRL [RIFEZHI/N, RIS B A0 1A Sl AR,

+ CUSUM £z Il E RO € LE 2 I IR

T2 E T A S, AoRERT EmE
Bt IR, KT A SRR SRR, B R R R
AR FI, ARG GBI e 2 A T IAH] ARL, |
TAEL AR PR TIE 8 . AT T 50000 IR ERF RIS O T
R A B m={30,50,75,100,500,1000,1500,2000} T, % %
n=1{5,10,20} fl p = {0.01,0.05,0.1} A[E]ZH 5% W A& IE =B, DA
il ARL, =370 .

%3 BECRMEMET CUSUM il (& TE fshl R

(n.p) (5.0.01) (5.0.05) G.0.1) (10,0.01) (10,0.05) 10,0.1) (20,0.01) (20,0.05) (20,0.1)
30 2.5588 44234 5.3766 3.3412 5.6392 6.9438 4.2987 7.2318 8.7830
50 2.7299 49233 6.0861 3.6098 6.2861 7.6923 46946 8.0345 9.7133
75 2.8956 5.2834 6.4725 3.8121 6.7700 8.2751 5.2007 8.6333 10.3389
100 3.0025 5.4917 6.8168 4.0102 7.0721 8.6283 5.2014 8.9735 10.7773
500 3.3535 6.4305 7.9703 45484 8.2724 9.9432 6.0455 10.3656 12.1621
1000 3.4096 6.6002 8.1842 4.6661 8.4943 10.1705 6.2300 105795 12.4188
1500 3.4443 6.6751 8.2697 4.7195 8.5691 10.2373 6.2594 10.6650 12.6758
2000 34577 6.7085 8.3072 47316 8.6092 10.2801 6.3128 10.7078 12.6848
h 35005 6.8154 8.4622 4.8061 8.7832 10.4084 6.4091 10.8575 12.6883
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