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Abstract 

Based on the livestreaming of the e-commerce platform Taobao, this paper studied the consumers’ online live streaming 

purchase decision behavior, taking causal snacks purchase as an example. In the paper, the principal component analysis 

(PCA) was applied  to reduce dimension of the evaluation indicators of consumers purchase decision, and an evaluation 

index system for consumers' purchase of casual snacks under livestreaming was established, which consists of 5 first-

level indicators and 20 sub-level indicators. In view of the uncertainty of expert evaluation, Using Fuzzy-DEMATEL 

analysis the evaluation index’s logical relationships and influence relationships, and an Analytic Network Process (ANP) 

network based on the importance and relevance of consumer purchase influence was constructed. The weighted method 

of Fuzzy-DEMATEL and ANP combination is used to improve the objectivity of indexing importance. The experimental 

results showed that the amount of transaction guided by anchors, popularity of anchors, teamwork ability of livestreaming, 

brand awareness of snack and selection ability of livestreaming team were the key factors for consumers' purchasing 

decisions of snack under livestreaming. This research could  help livestreaming e-commerce platforms, businesses and 

livestreaming marketing teams understand the consumers behavior better, thus improve the purchase intention of 

consumers from the key factors affecting their decision-making, increase the sales volume and the amount of attention of 

the products, and increase the volume of guided transactions and the number of fans for the livestreaming marketing 

teams. 
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1 Introduction 

Beginning in 2005, Online livestreaming developed rapidly and become popular as a new sales metho 

[1] in 2020 because of the outbreak of the novel coronavirus. Live marketing shows products, 

introduces products and answers customer inquiries and ultimately sells products through live 

broadcasting. With the participation of online celebrity hosts, livestreaming e-commerce stimulates 

the consumers’ shopping desire with the high cost performance and the limit of quantity, showing the 

features of stronger scene aggregation effect and higher efficiency, and has become one of the 

important emerging forms of e-commerce [2] with the characteristics of national participation, 

trended development and industrialization. According to  the data from iMedia Research, there are 

587 million users of online livestreaming in China in 2020, accounting for 62% of the netizen, and it 

will continue to grow in the future [3]. 

In 2020, the Gross Merchandise Volume (GMV) of Taobao livestreaming exceeded 400 billion CNY, 

the GMV of Kuaishou livestreaming was 381.2 billion CNY, and the GMV of TikTok livestreaming 

was more than 100 billion CNY, accounting for 32.52%, 30.99%  8.13% of the total market share 

respectively [4]. The user scale of Taobao livestreaming has shown an explosive growth trend, and 

GMV has increased by more than 150% for three consecutive years since 2019，occupying an 

important position in many livestreaming platforms. Live marketing has become the fastest growing 

segment of e-commerce [5]. On the basis of the existing literature, Figure. 1 gives an example of the 

livestreaming e-commerce trading system. 
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Figure 1. Livestreaming e-commerce trading system 

The system consists of the supplier, the livestreaming platform, Multi-Channel Network(MCN) 

institutions and consumers. Suppliers mainly include commodity suppliers (i.e. manufacturers, 

brands, distributors); livestreaming platforms include mainstream platforms (e.g. Taobao, JD, 

Pinduoduo) and emerging platforms (e.g. Kuaishou, Tik Tok, Youzan, Xingxuan). MCN includes the 

livestreaming team and live streamers, who are mainly responsible for the creation of livestreaming 

contents. The supplier is composed of manufacturers, brand owners, distributors and wholesalers, 

who connect with the e-commerce platform to provide supplies and MCN institutions(or live 

streamers), determine the livestreaming content scheme, introduce the livestreaming platform for 

content output, and finally guide consumers to complete commodity transactions on the e-commerce 

platform. 
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With the improvement of national life quality and the diversification of consumer demand, leisure 

snacks have gradually become a common category in People's Daily consumption. The rapid 

development of Internet technology makes "food" no longer confined to geographical location and 

season, which further stimulates consumers' desire to buy leisure snacks. Based on taobao Live e-

commerce platform, this paper takes leisure snacks as an example to study consumers' purchasing 

decisions. 

2 Literature review 

2.1 Influencing factors of consumers' purchasing behavior under livestreaming 

The literature that using technology models to carry out researches on the influence of consumer 

purchase under Livestreaming Marketing mainly focused on the use of stimulus-organism-response 

model (SOR), structural equation model (SEM), regression analysis, technology acceptance model 

(TAM), etc. However, the studies that use the stimulus-organic-response model (SOR) has produced 

the most fruitful results. These studies used the SOR theory to study consumer behavior under 

livestreaming and believed that there was an important link between consumer perception and 

purchase intention. In addition, they mainly focus on the influence of livestreaming anchors, 

livestreaming interactivity and comprehensive perception during livestreaming on consumers' 

purchase intention. Focusing on the influence of livestreaming anchors on consumers' purchase 

intention, Zhao Baoguo et al. (2021) [6] verified that livestreaming anchors positively affect 

consumers' perception and thus consumers' purchase intention. Gao Yunhui [7] discussed the 

influence of anchor's specialization, interactivity and popularity on consumers' purchase intention. 

Zhou Yifei  [8] analyzed the influence of livestreaming anchors on the purchase intention of college 

girls, and believed that the usefulness and interactivity of e-commerce influencers would have a 

significant impact, while the specialization and popularity of e-commerce influencers would not have 

a significant impact. Chen Mi [9] believed that the influence of anchors and two-way interaction 

positively affect consumers' purchase intention. Zhao Dawei et al. [10], Zhang Baosheng et al. [11], 

all believed that e-commerce anchors have an impact on consumers' purchase intention. In view of 

the impact of livestreaming interactivity on consumers' purchase intention, Zheng Qidi [12] analyzed 

the impact of livestreaming interaction on online consumers’ cross-purchase intention, and Kang, K 

et al. [13] studied the dynamic impact of interactivity on customer engagement behavior, and Xue, J 

et al. [14] studied the effect of real-time interaction on livestreaming e-commerce participation and 

explored the impact of real-time interactions on social business engagement. In the research on the 

comprehensive perception of the livestreaming process, Chen Yongqi [15], Jiang Hang [16], Hu 

Chuan [17], and Ji Man [18] used SOR to establish the influence model of consumers' purchase 

intention under e-commerce livestreaming, and respectively found the factors that promote users' 

online purchase intention. Tian Xiaohan et al. [19] constructed the influence relationship model 

among live anchor factors, product factors, perceived functional risks and purchase intention, and 

Zhang Yuqi  [20] constructed a theoretical model for the consumers’ continuous purchase intention 

in e-commerce livestreaming. Xu, X et al.  [21] studied the factors that affect consumers' purchase 

intention from situational and environmental stimuli, and Hu, M et al. [22] from emotional 

commitment and consumer engagement. Fengliang, X. I. E et al. [23], Tian Xiuying [24] studied the 

influencing factors of consumers' impulse purchase intention under livestreaming delivery, Dong 

Fang [25] studied the influencing factors under mobile e-commerce livestreaming which influence  

users' online purchase intention.  

The researches using structural equation model mainly focus on consumer perception, and analyzes 

the factors that affect consumer purchases under livestreaming delivery by constructing a structural 

equation model. Ma, Y [26] confirmed the mediating role of livestreaming anchor’s perception 
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between perceived network size and perceived utility, perceived engagement, social interaction, 

social presence, and self-expression. Liu Jia et al. [27] studied the influence of the service quality and 

value that the consumers' perceived on purchase intention in China's e-commerce livestreaming. Ye 

Jing et al. [28] used structural equation model to build a consumer purchase behavior model with 

livestreaming limited-time promotion and anchor trust as environment variables, and perceived value 

as intermediate variables. Meng Wenzhuo [29] constructed structural equation, using SEM to analyze 

the motivation of users to watch livestreaming of e-commerce sales. Wei Chao [30] takes the e-

commerce users of Simba's livestreaming room as the research subject to analyze the relationship 

between users and anchors, conducting an empirical analysis on the influencing factors of users' 

actual purchase intention from the aspects of consumer perception, consumer trust, consumer loyalty, 

etc. 

Researches that using regression analysis mainly focused on the research of consumer purchase 

intention. Sohn, J. W et al. [31] explored the attributes of social commerce to identify what drives 

purchase and demand. Wang Xueli [32] analyzed the influence of the characteristics of livestreaming 

influencers on consumers' trust and purchase intention. Zhang Qian et al. [33] investigated the 

cognition of online celebrity livestreaming with goods from the following two aspects: characteristics 

of online celebrity information sources and consumers' own perceptions, discussing its influence on 

purchase intention. Hou Fangwei [34] studied the correlation between the propagation behavior of 

Taobao anchors and consumers' expectations and requirements, and analyzed the impact of audience 

demand on usage behavior. 

In the study of technology acceptance model (TAM),Wang Meiyue et al. [35] constructed a consumer 

willingness research model based on 11 variables from the three dimensions of the TAM model's 

perceived usefulness, perceived trust and perceived ease of use. Xiao Jing [36] based on the 

perspective of social existence, the six influencing factors of the characteristics of e-commerce 

livestreaming are deconstructed, and the consumer purchase intention model of e-commerce 

livestreaming platform is constructed. Li Zhenzhen et al. [37] established an analysis model of college 

students' willingness to use e-commerce livestreaming platforms. 

2.2 MCDM 

Consumer’s purchasing decision under livestreaming is a multi-criteria decision making behavior, 

and the methods commonly used in MCDM include AHP (Analytic Hierarchy Process), DEMATEL 

(Decision Experiment And Evaluation Laboratory), ANP, TOPSIS, etc. Emovon et al.  [38] proposed 

the common practice in selection analysis is the combination of two or more MCDM methods, which 

can improve the accuracy of analysis results.On the application of the DEMATEL-ANP method,  Liu, 

J. et al. [39] chose the sites that meet the conditions of landfill sites through this method,  Huang, Y. 

et al. [40] DEMATEL -ANP method is used to identify the important factors affecting the 

development of smart cities, Bardhan, A. K. et al. [41] used it to study the factors that improve the 

overall performance of microfinance institutions, Arthur J. Lin et al. [42] analyzed the key factors 

that affect the operating performance of international shipping companies. Aiming at the defect of 

subjective error of expert scoring in traditional DEMATEL method, this paper introduces Fuzzy Set 

Theory and puts forward a method of influencing factors analysis based on Fuzzy- DEMATEL, which 

can reveal the strong and weak relationship between various factors and its influence mechanism. On 

the application of Fuzzy-DEMATEL-ANP method, Khalilzadeh, M. et al. [43] applied Fuzzy 

DEMATEL-ANP method to identify and evaluate the main risk factors of oil and gas projects. Yadav, 

A. K. et al. [44] used it to analyze the obstacles that hinder the implementation of flexible supply 

chain. Yadav, R. N. [45] used it to analyze factors affecting total quality management. These 
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empirical studies show that Fuzzy-DEMATEL-ANP can effectively identify the key factors affecting 

decision making in multi-criteria decision making problems. 

2.3 Gap Areas and Highlights 

Through the in-depth analysis of existing literature, the literature that researches on the influence of 

consumer purchase under Livestreaming Marketing mainly focused on the use of stimulus-organism-

response model (SOR), structural equation model (SEM), regression analysis, technology acceptance 

model (TAM)etc., the existing evaluation of purchase decision has established an evaluation index 

system, but the main assumption is that each evaluation index is independent each other, and the 

mutual influence and relevance of each index is seldom considered. Consumer purchasing decision 

is MCDM behavior, and it is affected by many factors that have certain correlations. 

Combined Weighting Method of  Fuzzy-DEMATEL and ANP has been widely used in the field of 

scheme selection and key factor identification, whose stability and reliability have been proved. 

However, this method has not been applied to the analysis of influencing factors of consumers' 

purchasing decisions in livestreaming mode. 

Research ideas and methods of this paper: On the basis of existing research, this paper proposes an 

evaluation model of consumer purchase decision which is suiTable for Livestreaming Marketing. 

Taking casual snacks as an example, the following four steps are used to identify the key factors 

influencing consumers' purchase (Figure 2).  
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Figure 2. Technology roadmap 

The first step is to use PCA method to effectively identify the evaluation indexes and optimize the 

index system of influencing factors for consumers' purchase of " Livestreaming Marketing ". In the 
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second step, Fuzzy-DEMATEL was used to further analyze the influence relationship of factors in 

the index system and draw the four-part graph of influencing factors. In the third step, the ANP 

method is introduced to calculate the global weight of each index, and the mixed weight is calculated 

with Fuzzy-DEMATEL synthesis matrix. In the final step, the weight values of influencing factors 

of consumer purchase are calculated by various methods, and verify the reliability of the evaluation 

method in this paper by comparing with Fuzzy-DEMATEL and ANP, thus identify the key factors 

that affect consumer purchases under Livestreaming Marketing. 

3 Methodology 

3.1 Construct the evaluation index system through literature search  

Through literature reading and data retrieval, the evaluation index system of the influencing factors 

of consumers' purchase of leisure snacks from " Live-streaming Marketing" was preliminarily 

constructed(Table 1). 

Table 1. Evaluation index system and source of influencing factors of consumers' purchase of leisure snacks 

"Livestreaming Marketing" 

Level indicators The secondary indicators Index source 

A1（Live platform） 

A11（Platform visibility）  

A12（platform standardization） [46] 

A13（The number of third-party institutions for Influencer Marketing on the platform） [47] 

A2（Anchor） 

A21（Anchor popularity） [48] 

A22（Anchor's external image and temperament）  

A23（Infectiousness of the anchor） [49] 

A24（Anchor guide turnover） [50] 

A25（Anchor word of mouth） [51] 

A26（Launch activity）  

A27（Shopping guide professional level and experience） [52] 

A3（Live interaction） 

A31（Richness of interactive means） [53] 

A32（Interactive channel patency） [53][54] 

A33（Influencer star joins）  

A34（Barrage interaction timeliness） [55] 

A4（Live Goods） 

A41（Brand awareness of leisure snacks）  

A42（Leisure snacks word of mouth）  

A43（Leisure Snacks Visual Sensory） [56][57] 

A44（Leisure snack prices） [52] 

A45（Diversity of leisure snack promotion forms）  

A5（Livestreaming guarantee） 

A51（Livestreaming team collaboration ability） [58] 

A52（Bargaining power of the livestreaming team）  

A53（Professionalism of the livestreaming team）  

A54（Livestreaming team selection ability）  

A55（Livestreaming team's ability to assist streaming）  

A56（After-sales service guarantee）  
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3.2 Principal component analysis 

PCA [59] is a mathematical method in multivariate statistics to solve multi-variable high-dimensional 

complex system. The main principle of PCA is to minimize the loss of data information and reduce 

the high-dimensional variable space. The analysis steps are as follows: 

Step 1: Standardize the expert evaluation of the original data. 

𝑍𝑖𝑗 = (𝑋𝑥𝑗 − 𝑋𝑗)/𝑆𝑗 

 Where 𝑋𝑗 =
1

𝑛
∑ 𝑋𝑖𝑗

𝑛
𝑖＝1

;𝑆𝑗
2 =

1

𝑛−1
∑ (𝑥𝑖𝑗 − 𝑥𝑗)²𝑛

𝑖＝1
 

Step 2: Establish correlation coefficient matrix. 

 𝑅 = (𝑟𝑖𝑗)
𝑝𝑝

= (𝑆𝑖𝑗/√𝑆𝑖𝑗𝑆𝑖𝑗)
𝑝𝑝

 

 Where 𝑖，𝑗 = 1，…，𝑝；𝑆𝑖𝑗＝
1

𝑛
∑ (𝑋𝑖𝑘－

𝑛
𝑘＝1

𝑋𝑖)(𝑋𝑗𝑘 − 𝑋𝑗) 

Step 3: Calculate the eigenvalue and corresponding eigenvector. Eigenvalues 𝜆1 ≥ 𝜆2 ≥ ⋯ ≥ 𝜆𝑃 and 

eigenvector (𝑒1𝑒2，. . . , 𝑒𝑝) are obtained from the correlation coefficient matrix R of X. 

Step 4: Calculate the cumulative contribution rate. Select eigenvalue >1 to determine the principal 

component, and comprehensively analyze the practical significance of each principal component. 

 𝛼 = ∑ 𝜆𝑖𝑚
𝑖＝1

/ ∑ 𝜆𝑗𝑝

𝑗＝1
 

3.3 Fuzzy-DEMATEL 

DEMATEL is mainly used to analyze the mutual influence degree of each factor in complex system. 

Based on graph theory, visual causal diagram between system factors are constructed to obtain 

efficient solutions. Because of the uncertainty of the real world, the composers of this paper used 

fuzzy semantic expressions such as “important” and “relatively important” in scoring. The 

implementation steps of Fuzzy-DEMATEL are as follows: 

Step 1: Establish an expert team composed of 15 experts ,enterprise executives, university scholars 

and senior consumers who are familiar with the e-commerce operation field of the snack industry. 

Experts Grading Method is used to evaluate the influencing factors of consumers' purchase of leisure 

snacks, which is based on quantitative and qualitative analysis to make quantitative evaluation by 

scoring, and its results have the characteristics of mathematical statistics. According to the effect 

degree of the influence relationship, the influencing factors are denoted as “NO  influence”, “Very 

low influence (VL)”, “Low influence (L)”, “High influence(H)”, “Very high influence (VH)”, and 

then the expert evaluation terms are transformed into corresponding triangular fuzzy numbers [60], 

which are successively as follows: (0,0,0.25), (0,0.25,0.25), (0.25,0.5,0.75), (0.5,0.75,1), (0.75,1). 

Step 2:Opricovic and Tzeng proposed the CFCS method. It is mainly used to defuzzy the initial value 

of expert scores [61]. The specific operation processes are as steps: (1) - (4), and the direct influence 

matrix A was finally obtained. 
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1) Standardization of triangular fuzzy numbers 

 𝑥𝑙𝑖𝑗
𝑘 = (𝑙𝑖𝑗

𝑘 − 𝑚𝑖𝑛𝑙𝑖𝑗
𝑘 )/△𝑚𝑎𝑥

𝑚𝑎𝑥 

 𝑥𝑚𝑖𝑗
𝑘 = (𝑚𝑖𝑗

𝑘 − 𝑚𝑖𝑛𝑙𝑖𝑗
𝑘 )/△𝑚𝑎𝑥

𝑚𝑎𝑥 

 𝑥𝑟𝑖𝑗
𝑘 = (𝑟𝑖𝑗

𝑘－𝑚𝑖𝑛𝑙𝑖𝑗
𝑘 )/△𝑚𝑎𝑥

𝑚𝑎𝑥 

 Where △𝑚𝑎𝑥
𝑚𝑎𝑥= 𝑚𝑎𝑥

1≤𝑘≤𝐾
𝑟ü

𝑘 －𝑚𝑖𝑛𝑙ü
𝑘 

2)  Left and right normalized number to calculate 𝑥𝑙𝑠、𝑥𝑟𝑠 

 𝑥𝑙𝑠𝑖𝑗
𝑘 = 𝑥𝑚𝑖𝑗

𝑘 /(1 + 𝑥𝑚𝑥𝑗
𝑘 − 𝑥𝑙𝑖𝑗

𝑘 ) 

 𝑥𝑟𝑠𝑖𝑗
𝑘 = 𝑥𝑟𝑥𝑗

𝑘 /(1 + 𝑥𝑟𝑥𝑗
𝑘 −𝑥𝑚𝑖𝑗

𝑘 ) 

3) Calculate the clear value after deblurring 

 𝑥𝑖𝑗
𝑘 = [𝑥𝑙𝑠𝑖𝑗

𝑘 (1 − 𝑥𝑙𝑠𝑖𝑗
𝑘 ) + 𝑥𝑟𝑠𝑖𝑗

𝑘 𝑥𝑟𝑠𝑖𝑗
𝑘 ]/(1 − 𝑥𝑙𝑠𝑖𝑗

𝑘 + 𝑥𝑙𝑠𝑖𝑗
𝑘 ) 

4) Calculate the average clarity value 

 𝑍𝑖𝑗 = (𝑥𝑥𝑗
1 + 𝑧𝑥𝑗

2 + ⋯ + 𝑧𝑥𝑗
𝑘 )/𝐾 

Step 3: Standardize the established direct impact matrix A to obtain the standardized direct impact 

matrix B. 

 𝐵＝(𝑏ü)𝑛×𝑛＝(𝑚𝑎𝑥
1≤𝑖≤𝑛

∑ 𝑎ü
𝑛
𝑗−1  )−1𝐴 

Step 4: Establish comprehensive impact matrix C, calculate the influence degree R, influenced degree 

D, cause degree (R - D) and centrality degree (R + D) of each impact factor. 

 𝐶＝(𝐶ü)𝑛×𝑛＝𝐵(𝐼 − 𝐵)−1 

Step 5: Draw a four-part graph of influencing factors 

Based on the operation results of Fuzzy-DEMATEL, draw the coordinate systems of four quadrants 

with centrality as horizontal axis and causality as vertical axis. 

3.4 Weighting of ANP combination 

ANP (Analytic Network Process) [62] is a decision -making method developed by Professor Saaty's 

based analysis method AHP, which is applicable to non-independent hierarchical structure that is 

more complex, which include two levels of factors:  control layer and network layer. This method 

represents the relationship of each element in the system which is similar similar to network structure, 

and it is more suiTable for analyzing the real problems with complex relationship in the system. The 

steps to implement ANP combinatorial weighting are as follows: 
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Step 1: Establish ANP network structure diagram.On the basis of four-part graph, draw the ANP 

network structure diagram according to the relationship between various indicators.  

Step 2: Set up the judgment matrix. The control layer element Ps that in ANP network structure 

diagram is the main criterion, and the network layer ejk is the secondary criterion. The indexes in the 

control factor layer and the network layer are pairwise compared by 1-9 scale method, and the 

judgment matrix of the first-level indexes and the corresponding judgment matrix of the sub-level 

indexes are established. 

Step 3: Build the weighted supermatrix. All the judgment matrices are normalized to form the 

unweighted super matrix Ws. All normalized vectors are combined to form a weighting matrix Bs, 

Multiply the unweighted supermatrix Ws by the weighted matrix Bs to get the weighted supermatrix 

Wss whose columns are normalized. 

 𝑊𝑠𝑠 = 𝑊𝑠𝐵𝑠 

Step 4:Determine the indicator weight. Calculate the weighted supermatrix Wss to the infinite power 

of the limit supermatrix WSS
∞. Calculate the limit super matrix of each first-level index judgment 

matrix and sub-level index judgment matrix respectively, so as to determine the weight of the index. 

 𝑊𝑆𝑆
∞ = 𝑙𝑖𝑚

𝑡→∞
𝑊𝑠𝑠

𝑡  

Step 5:Mix weight. Select the global weight as column vector W6. The comprehensive influence 

matrix T calculated by Fuzzy-DEMATEL and the global weight W6 were mixed, and the mixed 

weight W0 was obtained after the matrix column normalization. 

 𝑊0 = 𝑊6 + 𝑇 × 𝑊6＝𝑊6 × (1 + 𝑇) 

3.5 Comparison verification and identification of key factors 

First, select a variety of evaluation methods to calculate the weight of each indicator. We choose 

several single comprehensive evaluation methods to calculate the weight of each indicator. For 

purpose of comparing with the Fuzzy-DEMATEL and ANP mixed weight proposed in this paper, we 

also choose the combination of two evaluation methods to calculate the weight of each indicator. 

Second, reliability verification of evaluation method and identification of key factors affecting 

purchase. A two-dimensional line chart is drawn on the coordinate axis for each weight value to 

determine the important factors that influence consumers' purchasing decisions of leisure snacks 

under livestreaming. The key factors for consumers' purchasing decisions of snack products under 

Livestreaming Marketing are further determined by comprehensive consideration of the influencing 

factors in the four-part graph. 

4 Application of the identification model of key factors affecting the purchase of " Live-

streaming Marketing " for leisure snacks 

4.1 Principal component analysis 

Use PCA to reduce the dimension of the preliminary evaluation index system and reconstruct the 

evaluation indicator system of influencing factors of consumer purchase, specific steps are as follows: 



Xiaoping Zhu and Li Yang. Applied Mathematics and Nonlinear Sciences, 8(2) (2023) 3191-3214 3200 

1) Calculation of eigenvalue contribution rate and cumulative contribution rate 

Use Matlab to standardize the original data matrix evaluated by 15 experts to obtain the coefficient 

matrix of the sample, and calculate its eigenvalue, principal component contribution rate and 

cumulative contribution rate. Through principal component load, 9 principal components are 

determined. Due to space limitation, only part of the calculation results of the principal components 

are listed (Table 2). 

Table 2. Calculation results of principal components 
The 

second

ary 

indica

tors 

The 

eigenv

alue 

Contrib

ution 

/ % 

Cumula

tive 

contrib

ution 

rate /% 

Principal 

component 1 

Principal 

component 2 
… 

Principal 

component 7 

Principal 

component 8 

Principal 

component 9 

A11 5.5323  0.2213  0.2213  0.2939  -0.1057  … -0.0948  -0.0182  -0.2224  

A12 4.4911  0.1796  0.4009  0.2304  -0.1761  … -0.1318  -0.0449  -0.3054  

A13 2.9884  0.1195  0.5205  0.1913  -0.1429  … 0.1536  0.0610  0.3896  

A21 2.8508  0.1140  0.6345  0.1122  0.2752  … -0.0201  0.1497  -0.4323  

A22 2.0208  0.0808  0.7153  0.2573  -0.2688  … 0.0940  0.1629  -0.2252  

A23 1.8864  0.0755  0.7908  0.1839  0.1463  … 0.2739  0.1750  0.0196  

A24 1.5488  0.0620  0.8527  0.1292  0.3916  … -0.2155  0.1782  0.0802  

A25 0.9683  0.0387  0.8915  0.2759  0.0710  … 0.3155  -0.3626  -0.4011  

A26 0.8041  0.0322  0.9236  -0.0303  0.3118  … 0.1195  0.3720  0.0063  

… … … … … … … … … … 

A41 0.0000  0.0000  1.0000  0.1292  0.3916  … -0.2155  0.1782  0.0802  

A42 0.0000  0.0000  1.0000  0.3777  -0.0165  … -0.1409  0.0674  0.1063  

A43 0.0000  0.0000  1.0000  0.3230  0.0846  … -0.0274  -0.2253  0.0932  

A44 0.0000  0.0000  1.0000  0.0499  -0.2209  … 0.1409  0.4464  -0.1090  

A45 0.0000  0.0000  1.0000  0.2169  0.1581  … 0.0169  0.1565  0.0048  

A51 0.0000  0.0000  1.0000  0.1007  0.0306  … 0.3355  -0.1257  0.2248  

A52 0.0000  0.0000  1.0000  0.3777  -0.0165  … -0.1409  0.0674  0.1063  

A53 0.0000  0.0000  1.0000  0.1493  -0.0524  … -0.0728  -0.1078  0.0069  

A54 0.0000  0.0000  1.0000  -0.1280  0.0825  … 0.1391  0.1173  -0.3420  

A55 0.0000  0.0000  1.0000  -0.0145  0.2184  … 0.2524  -0.2006  -0.0152  

A56 0.0000  0.0000  1.0000  0.1690  0.2282  … 0.2912  -0.0194  0.1431  

2) Comprehensively analyze of each principal component feature vector 

The load value in Table 3 is the correlation coefficient between the common factors and the 

influencing variables of the purchase of Live-streaming Marketing snack consumers. The larger the 

absolute value is, the closer the relationship is. The principal component 1 is strongly positive related 

to A42, A52, A43. The principal component 2 is strongly positive related to A24, A41. Principal 

component 3 has a strong positive correlation with A53, A32, and a strong negative correlation with 

A34. Principal component 4 has a strong positive correlation with A54 and a strong negative 

correlation with A51. There was a strong negative related  between principal component 5 and A27, 

A13, A12. Principal component 6 was positively related with A21, and negatively related with A11, 

A23, A56. Principal component 7 was positively and strongly related with A51, A25, and negatively 

correlated with A34. Principal component 8 has a strong positive correlation with A44, and a strong 

negative related with A31, A25. Principal component 9 has a strong positive related with A13, and a 

strong negative related with A21, A25, A54. 
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3) Reconstruct the evaluation index system of influencing factors of consumer purchase 

Indexes A11、A12、...、A54、A56 with strong positive and negative correlations among principal 

components were retained, and indexes A22, A26, A33, A45 and A55 with weak correlations were 

deleted. The evaluation index system of influencing factors of consumers' purchase of snacks under 

Live-streaming Marketing was rebuilt, which consists of 5 first-level indicators and 20 sub-level 

indicators(as shown in Figure. 3). 

Evaluation index system of influencing factors of consumers' purchase 

of leisure snacks under Livestreaming Marketing

Platform popularity F11

Platform standardization 

F12

The number of third-party 

institutions for Influencer 

Marketing on the platform 

F13

Anchor popularity F21

Infectiousness of the 

anchor F22

Anchor guide turnover F23

Anchor word of mouth F24

Shopping guide 

professional level and 

experience F25

Richness of interactive 

means F31

Interactive channel 

patency F32

Barrage interaction 

timeliness F33

Brand awareness of 

leisure snacks F41

Leisure snacks word of 

mouth F42

Leisure Snacks Visual 

Sensory F43

Leisure snack prices F44

Live broadcast team 

collaboration ability F51

Bargaining power of the 

live broadcast team F52

Live broadcast team 

selection ability F53

Professionalism of the live 

broadcast team F54

After-sales service 

guarantee F55

Live platform F1 Live anchor F2

Live Goods F4

Live interaction F3

Live broadcast guarantee F5

 

Figure 3. Evaluation index system of influencing factors of consumers' purchase of leisure snacks under 

Livestreaming Marketing 

4.2 Fuzzy-DEMATEL analysis 

Aiming at the defect of the subjective error of expert rating in the traditional DEMATEL method, 

Introduce the theory of fuzzy sets to analyze experts evaluation results by Fuzzy-DEMATEL, the 

specific steps are indicated as below (as follows): 
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1) Establish the fuzzy direct influence matrix 

By summarizing the evaluation results of 15 experts (rounding decimals to integers), the fuzzy direct 

impact matrix between 5 first-level indicators and 20 sub-level indicators was established. Due to 

space limitations, only the fuzzy direct evaluation matrix of sub-level indicators were listed (Table 

3). 

Table 3. Fuzzy direct influence matrix of sub-level indicators 
  F11 F12 F13 F21 F22 F23 F24 F25 F31 F32 F33 F41 F42 F43 F44 F51 F52 F53 F54 F55 

F11 NO H H L VL L VL VL L L VL VL VL NO VL VL NO VL NO L 

F12 L NO H L VL L VL NO L L VL VL L NO VL VL NO NO NO L 

F13 L L NO L VL L VL VL L L L VL NO NO VL NO NO NO NO NO 

F21 L VL H NO VL VH H L L L L H L NO VL H H L L L 

F22 VL NO VL H NO VH H VL L VL VL L VL NO NO VL VL NO NO NO 

F23 L VL L H VL NO H VL VL VL VL L VL NO L VL L VL VL VL 

F24 VL VL L H VL H NO VL VL VL VL L L NO VL L L L VL L 

F25 VL NO VL L L H H NO H L L L VL VL VL VL L L VL VL 

F31 VL NO L VL L L VL VL NO VL VL VL VL VL NO NO NO NO VL NO 

F32 VL VL L VL L L VL VL L NO L VL VL VL NO VL NO NO VL VL 

F33 NO NO NO L VL VL VL VL VL VL NO NO VL NO NO VL NO NO VL NO 

F41 NO NO NO VL NO L VL VL VL NO NO NO H VL L NO VL VL NO L 

F42 VL NO NO L VL L L VL VL NO NO L NO VL L NO L VL NO L 

F43 NO NO NO VL L L NO VL VL NO NO VL L NO L NO VL VL NO NO 

F44 VL NO NO VL NO H VL NO NO NO NO L L VL NO NO L VL NO NO 

F51 NO NO NO H L H L L L H L L L L L NO H L L L 

F52 NO NO NO L VL H L L NO NO NO VL L VL H VL NO VL VL NO 

F53 NO NO NO L VL L L VL NO NO NO L L L L VL L NO L VL 

F54 NO NO NO L VL L L L VL VL VL L L VL L H H H NO L 

F55 VL VL NO VL NO L L VL NO NO NO VL L NO VL VL NO NO VL NO 

2) Adjust the synthesis matrix 

The comprehensive impact matrix is determined on the basis of the normalized impact matrix, and 

the appropriate threshold value is 0.02 based on expert advice and repeated testing. In other words, 

the influence degree between indicators is negligible. Adjust the 6 values less than 0.02 in the 

comprehensive matrix to 0, and readjust the comprehensive matrix.Because of the space limitations, 

only list a part of  adjusted comprehensive matrix (Table 4). 

Table 4. Comprehensive matrix after adjustment 

 F11 F12 F13 … F42 F43 F44 F51 F52 F53 F54 F55 

F11 0.0411 0.1019 0.1235 … 0.0582 0.0245 0.0487 0.0427 0.0459 0.0414 0.03 0.0844 

F12 0.0814 0.0316 0.1207 … 0.0899 0.024 0.0491 0.0419 0.0462 0.033 0.0292 0.0839 

F13 0.0773 0.0702 0.0478 … 0.0428 0.022 0.0435 0.0317 0.0409 0.0303 0.027 0.0373 

F21 0.097 0.0497 0.1415 … 0.1294 0.0405 0.0865 0.1266 0.1564 0.102 0.09 0.1109 

F22 0.046 0.0261 0.0587 … 0.0608 0.024 0.0449 0.0471 0.0621 0.0382 0.0313 0.0437 

F23 0.0818 0.0392 0.0941 … 0.0677 0.0265 0.0912 0.0497 0.099 0.049 0.0411 0.0558 

F24 0.0513 0.0386 0.0948 … 0.1077 0.0313 0.0663 0.0858 0.1073 0.0862 0.0464 0.0937 

F25 0.0498 0.0297 0.0644 … 0.0721 0.0388 0.0636 0.0519 0.1046 0.0866 0.0452 0.0571 

F31 0.0355 0.0217 0.0746 … 0.0417 0.0268 0.0308 0.025 0.0337 0.0254 0.0296 0.0282 

F32 0.0388 0.0318 0.0796 … 0.0467 0.0292 0.0346 0.0362 0.0376 0.0283 0.0327 0.0399 

F33 0.0229 0 0.0283 … 0.0391 0 0.0264 0.0328 0.032 0.0245 0.0295 0.0266 

F41 0.0265 0 0.03 … 0.1106 0.0285 0.0788 0.0247 0.0472 0.0345 0.0225 0.0744 

F42 0.0402 0.0237 0.0399 … 0.0514 0.0314 0.0862 0.0333 0.0904 0.0419 0.0279 0.0813 

F43 0.0256 0 0.0295 … 0.0784 0 0.076 0.0238 0.045 0.0333 0.0214 0.0286 

F44 0.0348 0.0202 0.0315 … 0.082 0.0281 0.039 0.0248 0.0809 0.0346 0.0221 0.0317 
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F51 0.0502 0.0342 0.066 … 0.1257 0.0804 0.1157 0.0551 0.1534 0.0989 0.0883 0.104 

F52 0.0344 0.0236 0.042 … 0.0931 0.0328 0.1163 0.043 0.0553 0.0456 0.037 0.0402 

F53 0.0345 0.0247 0.0421 … 0.1014 0.0697 0.0953 0.0471 0.1005 0.0406 0.0738 0.0529 

F54 0.0414 0.0291 0.0513 … 0.1174 0.0447 0.1091 0.1171 0.146 0.1216 0.0423 0.0976 

F55 0.0339 0.028 0.0315 … 0.079 0 0.0412 0.0342 0.0374 0.0276 0.0299 0.0318 

3) Calculate the influence degree, influenced degree, cause degree, and centrality degree ofeach 

level indicator factor(Table 5, Table 6) 

Table 5. The first-level index factor Influence degree, Influenced degree, Cause degree, Centrality degree 
Influencing factors Influence degree Rank Influenced degree Rank Cause degree Rank Centrality degree Rank 

F1 3.2591  2  1.7389  5  1.5202  1  4.9980  4  

F2 3.3051  1  2.5389  3  0.7662  2  5.8440  1  

F3 1.3266  5  3.3966  1  -2.0700  5  4.7232  5  

F4 2.5136  4  2.7714  2  -0.2578  4  5.2850  2  

F5 2.5804  3 2.5389  4  0.0415  3  5.1193  3  

 

Table 6. The sub-level index factor Influence degree, Influenced degree, Cause degree, Centrality degree 
Influencing factors Influence degree Rank Influenced degree Rank Cause degree Rank Centrality degree Rank 

F11 1.2983 8 0.9445 17 0.3538 5 2.2428 13 

F12 1.2692 10 0.6241 19 0.6451 3 1.8933 18 

F13 1.105 13 1.2918 8 -0.1868 11 2.3968 10 

F21 2.2735 1 1.9809 2 0.2926 7 4.2543 1 

F22 1.2781 9 0.98 14 0.2981 6 2.2580 12 

F23 1.4031 6 2.604 1 -1.2009 20 4.0072 2 

F24 1.5717 5 1.7844 3 -0.2127 12 3.3560 3 

F25 1.6313 4 0.9871 13 0.6443 4 2.6184 7 

F31 0.8223 17 1.2568 9 -0.4344 16 2.0791 15 

F32 1.0001 14 1.0613 11 -0.0612 10 2.0613 16 

F33 0.6259 20 0.9547 16 -0.3288 14 1.5807 19 

F41 0.864 16 1.5893 5 -0.7254 19 2.4533 9 

F42 1.1339 12 1.595 4 -0.4611 17 2.7289 5 

F43 0.7865 19 0.6032 20 0.1833 9 1.3898 20 

F44 0.8717 15 1.343 7 -0.4714 18 2.2147 14 

F51 2.125 2 0.9747 15 1.1502 1 3.0997 4 

F52 1.2066 11 1.5216 6 -0.3150 13 2.7283 6 

F53 1.3148 7 1.0233 12 0.2914 8 2.3381 11 

F54 1.752 3 0.7974 18 0.9546 2 2.5493 8 

F55 0.7884 18 1.2042 10 -0.4158 15 1.9926 17 

As can be seen from Table 5 that in terms of influence of the first-level, F2, F1, and F5 are the top 

three indicators, which indicates that they have the greatest influence on other first-level index factors. 

The top three centrality degree are F2, F4 and F5, which shows that the role of the above three factors 

in the influence of consumers' purchasing decisions under Livestreaming Marketing. Cause degree 

factors (positive value) F1, F2, and F5 have great significance in the influence of consumers 

purchasing leisure snacks under the livestreaming, and need to be considered. F3 and F4 (negative 

values) are easily affected by other first-level index factors and thus affecting consumers' purchase 

of leisure snacks under livestreaming. 
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It is shown in Table 6 that the top five secondary indicators are F21, F51, F54, F25, F24. Results show 

that the five factors impact on the rest of the secondary index factors is the largest. Centrality degree 

ranks among the top five are F21, F23, F24, F51, F42. It shows that five factors are the top five factors 

that play a role in consumers' decision to buy leisure snacks under the Livestreaming Marketing. 

When the cause degree value is more than zero, the element is the cause factor. The cause factors F51, 

F54, F12, F25 and F11 have great significance in influencing consumers to buy leisure snacks and need 

to be considered. The element is the result factor when the cause degree value is less than zero, and 

the result factors F23, F41, F44, F42, F31, F55 and other factors are more vulnerable to affected by other 

secondary index factors and thus have an impact on consumers' purchase of leisure snacks. 

4) Draw the four-part graph of influencing factors 

Taking the middle value of the centrality value (2.75) as the origin of the horizontal axis, a coordinate 

system of four quadrants is drawn, and the centrality and causality of each factor of the secondary 

index are displayed in the coordinate system (Figure. 4). 
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Figure 4. Four-part graph of influencing factors of consumers' purchase of leisure snacks under 

Livestreaming Marketing 

Factors F51, F25, and F21 in the first quadrant have high centrality and causality, and have a greater 

impact on other factors. They are the key factors affecting consumer purchases under Livestreaming 

Marketing delivery, and are factors that enterprises should give priority to. In the second quadrant, 

F54 and F21 have higher causal degrees and slightly lower centrality, indicating that the above factors 

have a non-negligible impact on other factors. The reason and centrality of F43 are both low, indicating 

that companies should not only consider the visual impact of leisure snacks on consumers when 

choosing livestreaming, but should pay more attention to the quality and cost performance of the 

snack food itself. In the third quadrant, the degree of causation and centrality of F33 are both low, and 

the degree of cause is negative (result factor), which is less affected by other factors; The centrality 

of F23, F24, F42, and F52 in the fourth quadrant is high, but the causal degree is low and negative 
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(consequential factor), which is more vulnerable to other factors greatly affected, indicating that the 

above factors are also the focus of consumers. 

4.3 ANP Portfolio Empowerment 

Through the combination weighting of ANP, the relationship between the factors is further 

determined, and finally the overall weight of the factors is calculated. The specific steps are indicated 

as below: 

1) On the basis of the four-part graph of influencing factors of consumer purchase, the ANP 

network structure chart (Figure. 5) was drawn by conducting importance and correlation 

analysis on the influencing relationship of consumer purchase. 
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Figure 5. ANP Network Structure Diagram 

2) Establish the judgment matrix. For the relationship between 5 first -level indicators and 20 sub 

-indicators, a total of 5 first -level indicators to judge matrix and 55 sub -indicators must be 

established and assigned a total of 5 first -level indicators.Because there are many judgment 

matrix to be established, this article uses SD Software (Super Decisions) to calculate 60 matrix. 
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3) Build the limit super-matrix. SD software is used to process the data of the above-mentioned 

first-level index judgment matrix and sub-level index judgment matrix to generate unweighted 

supermatrix, weighted super-matrix and limit super-matrix. Because of the space limitations, 

only some of the contents of the limit supermatrix are listed (Table 7). 

Table 7.  Limit supermatrix 

  F11 F12 F13 … F42 F43 F44 F51 F52 F53 F54 F55 

F11 0.0710  0.0710  0.0710  … 0.0710  0.0710  0.0710  0.0710  0.0710  0.0710  0.0710  0.0710  

F12 0.0256  0.0256  0.0256  … 0.0256  0.0256  0.0256  0.0256  0.0256  0.0256  0.0256  0.0256  

F13 0.0478  0.0478  0.0478  … 0.0478  0.0478  0.0478  0.0478  0.0478  0.0478  0.0478  0.0478  

F21 0.1040  0.1040  0.1040  … 0.1040  0.1040  0.1040  0.1040  0.1040  0.1040  0.1040  0.1040  

F22 0.0012  0.0012  0.0012  … 0.0012  0.0012  0.0012  0.0012  0.0012  0.0012  0.0012  0.0012  

F23 0.2056  0.2056  0.2056  … 0.2056  0.2056  0.2056  0.2056  0.2056  0.2056  0.2056  0.2056  

F24 0.0722  0.0722  0.0722  … 0.0722  0.0722  0.0722  0.0722  0.0722  0.0722  0.0722  0.0722  

F25 0.0004  0.0004  0.0004  … 0.0004  0.0004  0.0004  0.0004  0.0004  0.0004  0.0004  0.0004  

F31 0.0184  0.0184  0.0184  … 0.0184  0.0184  0.0184  0.0184  0.0184  0.0184  0.0184  0.0184  

F32 0.0169  0.0169  0.0169  … 0.0169  0.0169  0.0169  0.0169  0.0169  0.0169  0.0169  0.0169  

F33 0.0049  0.0049  0.0049  … 0.0049  0.0049  0.0049  0.0049  0.0049  0.0049  0.0049  0.0049  

F41 0.1017  0.1017  0.1017  … 0.1017  0.1017  0.1017  0.1017  0.1017  0.1017  0.1017  0.1017  

F42 0.1009  0.1009  0.1009  … 0.1009  0.1009  0.1009  0.1009  0.1009  0.1009  0.1009  0.1009  

F43 0.0054  0.0054  0.0054  … 0.0054  0.0054  0.0054  0.0054  0.0054  0.0054  0.0054  0.0054  

F44 0.0552  0.0552  0.0552  … 0.0552  0.0552  0.0552  0.0552  0.0552  0.0552  0.0552  0.0552  

F51 0.0174  0.0174  0.0174  … 0.0174  0.0174  0.0174  0.0174  0.0174  0.0174  0.0174  0.0174  

F52 0.0553  0.0553  0.0553  … 0.0553  0.0553  0.0553  0.0553  0.0553  0.0553  0.0553  0.0553  

F53 0.0372  0.0372  0.0372  … 0.0372  0.0372  0.0372  0.0372  0.0372  0.0372  0.0372  0.0372  

F54 0.0043  0.0043  0.0043  … 0.0043  0.0043  0.0043  0.0043  0.0043  0.0043  0.0043  0.0043  

F55 0.0547  0.0547  0.0547  … 0.0547  0.0547  0.0547  0.0547  0.0547  0.0547  0.0547  0.0547  

4) Determine the indicator weight. SD software is used to calculate the partial weight and global 

weight of each indicator. (Table 8), and select the global weight as the column vector W6. 

5) Calculate the mixing weight. Formula (18) is used to mix the adjusted comprehensive 

influence matrix T and global weight W6, normalize the column of the mixed weight matrix, 

and obtain the final mixed weight W0 (Table 8). 

Table 8.  Each index weight 

First-level indicator 
Primary 

weight 
Secondary indicators 

Local 

weight 

Global 

weight W6 

Mixed 

weight W0 

Live platform F1 0.14 

Platform popularity F11 0.4919 0.071 0.0563 

Platform standardizationF12 0.1774 0.0256 0.0405 

The number of third-party institutions for Influencer 
Marketing on the platform F13 

0.3307 0.0477 0.0432 

Live anchor F2 0.348 

Anchor popularity F21 0.2713 0.104 0.0933 

Infectiousness of the anchor F22 0.0032 0.0012 0.0365 

Anchor guide turnover F23 0.5363 0.2056 0.1107 

Anchor word of mouth F24 0.1883 0.0722 0.0678 

Shopping guide professional level and experience F25 0.0009 0.0004 0.0397 

Live interaction F3 0.072 

Richness of interactive means F31 0.4567 0.0184 0.0265 

Interactive channel patency F32 0.4207 0.0169 0.0286 

Barrage interaction timeliness F33 0.1227 0.0049 0.0169 

Live Goods F4 0.1978 

Brand awareness of leisure snacks F41 0.3864 0.1017 0.0614 

Leisure snacks word of mouth F42 0.3835 0.1009 0.0674 

Leisure Snacks Visual Sensory F43 0.0205 0.0054 0.0229 

Leisure snack prices F44 0.2096 0.0552 0.0461 

Livestreaming 

guarantee F5 
0.242 

Livestreaming team collaboration ability F51 0.1032 0.0174 0.0564 

Bargaining power of the livestreaming team F52 0.3274 0.0553 0.0529 

livestreaming team selection ability F53 0.2201 0.0372 0.0470 
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Professionalism of the livestreaming team F54 0.0253 0.0043 0.0438 

After-sales service guarantee F55 0.3240 0.0547 0.0419 

4.4 Comparison verification and identification of key factors 

Multiple evaluation methods are used to calculate index weights, and identify the key factors and 

validate the reliability of the method by the following steps: 

1) Select a variety of evaluation methods to calculate the weight of each indicator 

PCA, DEMATEL, Fuzzy-DEMATEL, entropy weight method and ANP evaluation method were 

used to calculate the weight of each indicator and the multiplication synthesis method was used to 

combine Fuzzy-DEMATEL and entropy weight method to assign weight, and the results were 

compared with the Fuzzy-DEMATEL and ANP mixed weight proposed in this paper. See Table 9 

for the results. 

Table 9.  Different calculation methods to evaluate the weight of each indicator 
Calculation 

method PCA 

weight 

W1 

DEMATEL 

Weight W2 

Fuzzy- 

DEMATELweight 

W3 

Entropy 

weight 

method 

weight 

W4 

Fuzzy- DEMATEL 

and entropy weight 

multiplication 

synthesize the 

weight W5 

ANP global  

weight W6 

Fuzzy- 

DEMATEL 

and ANP 

mixed weight 

W0 

The evaluation 

indicator 

F11 0.0464 0.0458 0.0442 0.0444 0.0383 0.0710 0.1504 

F12 0.0559 0.0378 0.0389 0.0543 0.0413 0.0256 0.1082 

F13 0.054 0.0419 0.0468 0.0378 0.0346 0.0477 0.1155 

F21 0.0482 0.0816 0.0829 0.0584 0.0946 0.1040 0.2493 

F22 0.0501 0.0471 0.0443 0.0355 0.0307 0.0012 0.0974 

F23 0.0417 0.0807 0.0814 0.0624 0.0992 0.2056 0.2957 

F24 0.0512 0.0676 0.0654 0.0573 0.0732 0.0722 0.1810 

F25 0.0534 0.0575 0.0524 0.0518 0.0530 0.0004 0.1059 

F31 0.058 0.0432 0.0413 0.0328 0.0265 0.0184 0.0709 

F32 0.0493 0.0436 0.0401 0.0339 0.0266 0.0169 0.0764 

F33 0.0477 0.0321 0.0314 0.0440 0.0270 0.0049 0.0452 

F41 0.0417 0.0511 0.0498 0.0624 0.0607 0.1017 0.1640 

F42 0.0473 0.0542 0.0538 0.0368 0.0387 0.1009 0.1801 

F43 0.0522 0.0274 0.0273 0.0460 0.0245 0.0054 0.0612 

F44 0.0498 0.0428 0.0440 0.0560 0.0481 0.0552 0.1230 

F51 0.0544 0.061 0.0643 0.0618 0.0776 0.0174 0.1505 

F52 0.0473 0.0503 0.0534 0.0368 0.0384 0.0553 0.1413 

F53 0.0486 0.0445 0.0458 0.0632 0.0566 0.0372 0.1256 

F54 0.0507 0.0513 0.0529 0.0544 0.0562 0.0043 0.1171 

F55 0.0522 0.0387 0.0396 0.0699 0.0541 0.0547 0.1120 

2) Verify the reliability of evaluation method and identify the key factors affecting purchase 

All weight values calculated by the above method are plotted on the coordinate axis into the two-

dimensional line chart as shown above (Figure. 6). By analyzing the situation of each weight value, 

we can see that F23 (anchor-guided turnover), F21 (anchor popularity), F24 (anchor word-of-mouth), 

F41 (leisure snack brand awareness), F42 (leisure snack word-of-mouth), F51 (livestreaming team 

collaboration ability), F52 (livestreaming team bargaining ability) , F53 (the ability of the livestreaming 

team to select products), and F55 (the after-sales service guarantee) are important factors that affect 

consumers’ decision to buy leisure snacks under the Influencer Marketing. Combined with the 
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comprehensive analysis of the four-part graph of influencing factors (Figure. 4), it is concluded that 

F23 (anchor-guided turnover), F21 (anchor popularity), F51 (livestreaming team collaboration ability), 

F41 (leisure snack brand awareness), F53 (the ability of the livestreaming team to select products) are 

key factors that affect consumers' decision to buy leisure snacks under the livestreaming. 
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Figure 6. Comparison and analysis of weight values of each index 

5 Research conclusions and  discussion 

5.1 Research conclusions 

Based on the main level analysis and combination empowerment (Fuzzy-DEMATEL, ANP), a key 

factors identification model for consumer purchases of leisure snacks under Live-streaming 

Marketing is constructed. The research found that the anchor-guided turnover, the anchor’s popularity, 

the collaboration ability of the livestreaming team , the popularity of the leisure snack brand, the 

ability of selecting products of the livestreaming team are the key factors that affect consumers to 

buy leisure snacks in webcasting. 

5.2 Discussion 

According to the result, "Anchor guide turnover " (F23) is considered to be the most critical  indicator 

affecting consumers' purchasing decisions in livestreaming marketing, which fully reflects the "herd 

effect" in consumer psychology. At present, China's livestreaming marketing is still in the stage of 

rapid development, with a large number of participants and uneven product quality. Consumers 

believe that making decisions by referring to the transaction amount of anchors can reduce transaction 

risks. "Anchor popularity " (F21) and "Livestreaming team collaboration ability "( F51) are the second 

and third most important factor affecting consumers' purchasing decisions in livestreaming marketing. 

The more popular anchors are, the more fans they have, and the more they can give full play to their 

position as opinion leaders. Moreover, good teamwork ability can provide clearer online shopping 

process, provide users with comforTable online consumption experience, enhance consumers' 

pleasure in watching livestreaming, and further promote them to make purchase decisions "Brand 

awareness of leisure snacks"(F41) and "Livestreaming team selection ability "(F53) are the fourth and 

fifth factors affecting consumers' purchasing decisions in livestreaming marketing, they are both 

closely related to product quality, fully reflecting the importance of product quality to consumers' 
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decisions. The research was conducive to the platform of live-stream e-commerce, the merchants and 

the live-stream delivery team to have a deeper understanding of consumer behavior. At the same time, 

we started with the key factors that affect consumers' decision-making, so as to better strengthen 

consumers' intention to purchase, increase the sales volume and commodity attention of merchants, 

and increase the transaction amount and the number of fans of the livestreaming team. 

Combined with the research findings, can be improved in the following aspects: First, anchors should 

improve their own professional competence and enhancing consumers' perceived trust, so as to form 

a virtuous circle of "increase in turnover - increase in popularity of anchors - increase in turnover". 

Second, the e-commerce livestreaming has a significant Matthew effect. The anchor should be a 

"gatekeeper" and "opinion leader" in the persuasion and communication process, and use the anchor's 

own attraction to help fans or consumers to enhance their cognition and understanding of the products 

or services, actively expand the ways of interacting with fans, choose real-time barrage, online 

comments, online private messages and other methods to enhance the atmosphere of interaction with 

fans or consumers, stimulate fans or fans' interest in online livestreaming marketing, and increase the 

popularity of anchors. The third is that the livestreaming room is not as simple as it seems. Behind 

each livestreaming, there is a company team supporting the operation, cultivating excellent anchors 

suitable for the product, strengthening the cooperation of the team, and enhancing the team's ability 

to select products. An efficient e-commerce livestreaming team is the key to rapid growth.  Fourth,  

to ensure product quality and product safety from the source through the application of new 

technologies, such as the implementation of product quality traceability technology, thus enhance the 

brand popularity of snack foods. Fifth, the livestreaming product selection team should improve their 

professional skills and comprehensive quality, such as, attach great importance to product quality, 

carefully select cooperative brands, personally try to recommend products, ensure product cost-

effectiveness, improve the team's product selection ability, better meet the expectations of customers, 

and ensure the effective progress of livestreamings from the source. 

6 Research significance and limitations 

6.1 Research significance 

There are new situations and new changes in the influencing factors of consumers' purchase intention 

under Live-streaming Marketing compared with the previous simple online shopping.The study has 

confirmed an important impact of “the anchor-guided turnover”, “the anchor’s popularity”, “the 

collaboration ability of livestreaming team”, “the popularity of the snack brand” and “the product 

selecting ability of livestreaming team” on consumers' purchasing decisions. This study broadened 

the thinking of consumers' purchasing behavior under livestreaming and is a useful supplement to the 

existing research on consumers' purchasing decision-making factors under livestreaming. In this 

study, dimension reduction processing of principal component analysis (PCA) was used to effectively 

identify the purchase evaluation indicators of consumers under Live-streaming Marketing, reserving 

most of the information of original variables. Impact factors indicator system  for consumers' 

purchase of "livestreaming with goods" for leisure snacks, which are composed of livestreaming 

platform, livestreaming anchor, livestreaming interaction, livestreaming commodities and 

livestreaming guarantee, has been further optimized. In view of the uncertainty of expert evaluation, 

Fuzzy-DEMATEL analysis the evaluation index’s logical relationships and influence relationships, 

and the ANP network based on the importance and relevance of consumer purchase influence was 

constructed. DEMATEL-ANP combined weighting method is used to fully consider the interaction 

between complex indexes and improve the objectivity and scientificity of index importance 

calculation. The evaluation model not only expanded the research field of consumers' purchasing 

decision behavior, but also added the research perspective of the field of livestreaming shopping, 
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which laid a foundation for the in-depth research of “Live-streaming Marketing” consumers' 

purchasing behavior. 

6.2 Limitations and prospects 

In order to construct the key factors identification model, a lot of work was done in the process, but 

the study still has some limitations: 

1) The evaluation of the influencing factors in this study was limited by the expertise of the 

evaluators. It was carried out by 15 enterprise executives, university scholars and senior 

consumers who are familiar with the e-commerce operation field of the snack industry. The 

number of evaluation samples was small, and the conclusions obtained from data analysis 

were convincing in a certain range. Follow-up studies should consider effectively expanding 

the number of evaluation objects or using big data, select data evaluators with different 

occupations, ages, and educational levels, expand the scope of sample selection, and further 

increase the objectivity of the research results. 

2) The model proposed 5 first-level indicators and 20 sub-level indicators that are more 

representative and influential as influential factors of consumer purchasing decisions under 

marketing. However, the environmental changes of livestreaminging are diverse, consumers' 

purchase decision is complex and diverse, and the selected influencing factors are timely ones. 

Therefore, in the follow-up research, the influencing factors of purchase decision should be 

dynamically adjusted and improved in combination with the development of livestreaminging 

and products, so as to further improve the model and enrich the existing research results. 

3) There are a large number of live-streaming and merchandising platforms in China, and the 

platform characteristics and audiences are different. Therefore, the factors influencing 

consumers' purchasing decisions under live-streaming and merchandising on Taobao live-

streaming platform, which was selected in this paper, are unlikely to be applicable to all live-

streaming and merchandising platforms. The follow-up research should refine the research 

content, and conduct comparative research on consumers' purchasing decision behaviors of 

different livestreaming platforms by category. 
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