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Abstract

With the rapid development of industry, the e-commerce livestreaming, which is becoming popular in recent years,
poses many interesting challenges and opportunities for manufacturers. To explore the influence mechanism of
e-commerce livestreaming on sales performance, this paper studied the impact of e-commerce livestreaming from
both sales volume and consumer satisfaction, and studied the combined effect of e-commerce livestreaming and
third-party recommendation on sales performance. The results show that e-commerce livestreaming has
significantly boosted the sales of goods. Consumers with low purchasing power are more susceptible to
e-commerce livestreaming than those with high purchasing power. Further tests show that third-party
recommendations had the positive action on the influence relationship between e-commerce livestreaming and the
purchases of consumers with low purchasing power, as well as on e-commerce livestreaming and the satisfaction
of consumers with high purchasing power.The conclusion provides theoretical basis for enterprises to use big data
of transaction information system to improve marketing efficiency.
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l. Introduction

With the rapid development of e-commerce in China, online consumption has shown an exponential growth.
According to CNNIC statistics, in 2017, the number of online shoppers in China reached 533 million, and the
utilization rate reached 69.1%, an increase of 14.3% compared with 2016. The online retail sales amounted to 7.18
trillion yuan, of which the retail sales of physical goods were 5.48 trillion-yuan, accounting for 15% of the total
retail sales of consumer goods (The data comes from the 41st Statistical Report on China's Internet Development
Status released by China Internet Network Information Center).Online shopping has become an important part of
modern business activities, and people's consumption behavior is deeply affected by network and network
information. In recent years, especially since 2015, online live has rapidly developed into a new Internet format.
By the end of 2017, the number of users of online live in China has reached 325 million, accounting for 45.8% of
the total number of netizens. Many brands have adopted live video streaming as a new way of selling commodities.

At present, almost all e-commerce websites in China have opened live platforms. taochao.com has nearly 5,000
daily live broadcasts, and the number of users watching Taobao live broadcasts reaches 10 million. Compared with
the traditional online commaodity description by pictures and texts, e-commerce livestreaming is more accurate and
interactive to target groups, and more effective in conveying brand connotation and directly affecting consumers'
emotions. In April 2016, Maybelline invited Angelababy to launch new commodities on the Taobao live platform.
The two-hour live broadcast was watched by more than 5 million people, and 10,607 lipsticks were sold, with sales
of RMB1.42 million. E-commerce livestreaming is characterized by buying while watching. In the process of
shopping, consumers can communicate directly with the sellers more conveniently, see the on-site trial of the
commodity in the live video, and more realistically grasp the function and appearance of the commodity no longer
limited by the beautified pictures, which improves the user experience. It builds a highly participatory shopping
scenario for consumers. On the one hand, the anchor can constantly change the presentation according to the user's
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speech in the live, and consumers are allowed to get more information of their own attention. On the other hand, it
helps participants identify the interactions of potential customers, new customers and old customers through setting
the level of fans participating in the live selling by brand sellers, which provide reliable purchasing reference and
reduce the perceived risk caused by information asymmetry and network information anonymity.

Although, e-commerce livestreaming has brought high click-through rates to many brand sellers, it does not
necessarily lead to high sales. There are significant differences in the performance of e-commerce livestreaming of
various brands. Most of the existing research literature on network live broadcasting focuses on its development
status, governance and supervision [1,2] and its dissemination effect [3], while less attention is paid to e-commerce
livestreaming. The essence of e-commerce livestreaming is a special form of online selling, which is different from
traditional online selling in terms of live publisher, commodity displays, and interactive relationships. Do these
differences affect purchasing behavior and feelings of consumers? As the current research on network live
broadcasting cannot cover all characters of e-commerce livestreaming, and there is a lack of research on the
specific impact mechanism and economic consequences of e-commerce livestreaming. Then, it is of great
theoretical and practical significance to study the influence mechanism of e-commerce livestreaming on purchasing
behavior and feelings of consumers.

In May 2016 the official launch of the Taobao live broadcast platform which was positioned as a consumer live
broadcast provides us with a research opportunity. In this paper, we take the beauty commodities with more online
sales as the research object to study the relationship between e-commerce livestreaming and sales performance.
The research has the following contributions:(1) it discussed the relationship between e-commerce livestreaming
and sales performance, which is helpful to reveal and understand the influence mechanism of e-commerce
livestreaming on consumers’ purchase decisions and post-purchase feelings, and expand the research related to
e-commerce marketing.(2) Considering the purchasing power constraints of consumers, this paper differentiated
the impact of live broadcast sales on the decision making and psychology of different types of consumers, and
improves the reliability of the research.(3) The research conclusion is of strong practical significance. In recent
years, e-commerce livestreaming has become a popular marketing tool used by e-commerce companies. This
research can provide some empirical evidence for the selection of e-commerce business marketing strategies.

Il. Background of E-commerceLivestreaming

E-commerce livestreaming is a kind of video shopping guide with strong result orientation, which refers to the
recommendation of commodities by e-commerce enterprises to consumers by means of online live broadcasting
and the promotion of purchase through interaction. It consists of four elements: scene, anchor, content, and
interaction. The scene refers to the live design of the live webcast. The anchor refers to the host of the e-commerce
livestreaming, which connects the goods with the consumers. Content refers to the information that sellers deliver
to consumers in e-commerce livestreaming. Interaction refers to direct information communication between
consumers and sellers (anchors) and among consumers in the process of live broadcasting. E-commerce
livestreaming has two advantages. First, the transaction cost is low. It provides consumers with more abundant
commodity information than graphics and text, and timely answers to consumers' questions on the spot, which
reduces the transaction costs of consumers' access to information. Second, it gives consumers a sense of group
consumption. E-commerce enterprises gather consumers with common Consumption needs and preference through
live webcasting. By displaying the number of participants and speeches on live webcasting pages, the online
purchase of individuals is transformed into group shopping.

E-commerce livestreaming is not only a way to visually display commaodities to consumers, but also a way for
consumers to express their inner resonance and communicate their own needs. Traditional online shopping requires
consumers to browse commodity descriptions, customer evaluations, sellers' credits, and then make decisions on
purchasing. Multiple monotonous browsing actions and complex judgment programs often increase the difficulty
of purchasing decisions. E-commerce livestreaming can reduce the difficulty of consumers' decision-making from
three aspects. Firstly, the construction of virtual consumption scenarios for e-commerce livestreaming enhances
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consumers' experience. A virtual shopping site has been created in the e-commerce livestreaming, so that
consumers can view more details of the corresponding commodities according to their own preferences and needs,
and get trial service by the anchor, which increases the consumer's on-site experience. Secondly, e-commerce
livestreaming can make up for the missing information of consumers. During the process of live selling, watching
the response of the anchor to other users and the users' speech on the live page allows the consumers to pay
attention to other missing information, which helps them make decisions on purchasing. Third, e-commerce
livestreaming can enhance persuasiveness to consumers by referring to purchasing decisions of others. The live
broadcast page usually displays the prompt “someone has placed an order”, giving the audiences a psychological
suggestion that the commodity is worth buying, which enhances the persuasiveness of the live display and even
leads to the herd effect.

I11. Theoretical Basis and Research Hypotheses

Driven by information technology, e-commerce livestreaming has become a new way for e-commerce enterprises
to promote sales. Based on the “stimulus-organism” theory, consumers are stimulated by the outside world, which
will bring them psychological reactions and influence their behavior. Belkclassified external stimuli into situations
and commodities, and commodity characteristics are the same in different situations [4]. Lutz and Kakkar believed
that the situation is independent of consumers and commaodities, and the consumer's response to the environment is
generated by situational stimuli [5]. Zhao believed that there are incentives to stimulate purchasing in the network
environment, and suggested that the exchange of information and experience among shoppers can prompt them to
temporarily lose control and produce immediate purchasing [6]. Huang et al. divided this stimulus into marketing
stimuli and environmental stimuli [7], online sellers often promote sales by letting consumers continue to feel
marketing stimuli. E-commerce livestreaming provides consumers with additional marketing incentives for online
shopping by providing more information and timely interaction than traditional online sales.

Information richness is one of the important factors affecting consumers' purchase intention, since they will collect
a lot of information to help them make judgments in the process of making purchase decisions. The research of Ju
et al. shows that information richness is an antecedent variable that attracts consumers to shop online, and the
greater the amount of information, the higher the willingness of consumers to purchase [8]. A virtual shopping site
is constructed through e-commerce livestreaming, where consumers can get more direct perceptual knowledge than
graphic data by obtaining detailed information of the goods and the trial as needed. Hu et al. found that information
richness directly affects trust, and trust directly affects purchase intention [9]. For consumers, the information
obtained through active participation in e-commerce livestreaming is more than that obtained through static
browsing, which can increase their trust and reduce perceived risk. Li proved through experiments that virtual
experience can make commodities more persuasive, and make consumers have more positive and strong emotions
and attitudes towards sellers and commaodities [10]. Virtual experience is an important factor in decision-making
and has a significant impact on the willingness to buy again.

Meanwhile, the real-time interaction between consumers, anchors and other consumers in the process of online live
shopping will also create a sense of immersion. Hassanein's study shows that increasing social presence increases
the consumers' perceived usefulness, trust, and shopping pleasure, allowing them to develop a more positive
attitude [11]. In the process of live broadcasting, the more fully and actively participants communicate, the more
consumers can be attracted to join, so that they can quickly change their role to a shopper. Good communication
will encourage consumers to put down their vigilance and compensate consumers for their inability to perceive
goods directly through their senses. Chen and Yao found that the stimuli of shopping experience exchanges
undermines consumers' self-discipline and self-control ability [12], making it easier to generate buying impulses.

H1: E-commerce livestreaming promotes consumers to buy

Consumer satisfaction with the goods purchased depends on the comparison of transaction costs and perceived
benefits in the process of consumption. According to the purchase decision theory and related research, the
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transaction costs other than purchasing price under mobile e-commerce include search cost, evaluation cost and
risk cost. Search cost is the time and effort that consumers spend on searching online for commodity information.
Evaluation cost is the cost paid or perceived by consumers when comparing and evaluating the attributes of various
commodities. Risk cost is psychological and spiritual burdens arising from various risks when consumers are
unable to determine the consequences of purchasing decisions. E-commerce enterprises can reduce the transaction
costs of consumers through two ways: cost transfer and information exchange. Firstly, the search cost and
evaluation cost of consumers are transferred to e-commerce enterprises through the anchor of live webcast. In the
live broadcast room, the communication with the anchor helps consumers to convert the fuzzy search into accurate
search, reduce the spent by consumers in searching for commodity information, which also helps them sense the
commodity attributes in a more intuitive way. Second, the evaluation of commaodity by other consumers in the live
broadcast room reduces the uncertainty of the consequences of the purchase decision. Consumers can refer to other
consumers' speeches on the commodity in the live broadcast room to reduce the cognitive blindness caused by
individual thinking.

Consumers have realized the advantages of online shopping with its popularity, such as convenience, abundant
information, diversified choices, competitive pricing. However, in the process of online consumption, these
advantages do not necessarily translate into the perceived benefits of consumers after shopping. In the e-commerce
livestreaming, the live broadcasting room is used as the medium of information transmission. Some after-sales
problems, especially the color difference and use effect which are often questioned by consumers, are eliminated
before purchasing. It reduces the perception difference between the commodity displayed on the commercial
platform and actually received, and get better shopping experience. At the same time, live selling can provide
online services similar to the real scene, which satisfies consumers' novelty and improve their perceived interests.

H2: E-commerce livestreaming increases consumer satisfaction

In the online shopping scene, the commodity information obtained by the consumer is mainly derived from the
commodity display of the e-commerce platform, and the e-commerce enterprise has market demand and
commodity quality information. While the professional information of the commodity owned by the e-commerce
enterprise may not be known or verified by the consumer whether before or after the purchase. The information
superiority status of e-commerce enterprises and the opportunistic behavior they may take will make consumers
distrust. Then, consumers may choose to get more information from other sources. The low-cost sources of
information include the opinions expressed by the opinion leaders of such commodities on the Internet and the
commodity experience information provided by web celebrities. Consumers feel more trustworthy whether the
information from third parties is positive or negative.

As an external positive stimulus, third-party recommendation changes consumers' psychological perception, which
can increase the persuasive power of commodity information displayed by e-commerce enterprises, and reduce the
distrust caused by information asymmetry. According to Chang et al. (2012), the decisions of 82% of consumers
who have received positive information from third parties are affected [13]. Hofland's persuasion model believes
that information sources are the most important factor affecting the credibility of information. The authority of
information sources can greatly increase the credibility of information. The studies of Akdeniz et al. also showed
that the higher the independence of third-party information, the higher the consumer's acceptance and trust in the
information [14].

It will increase consumer trust in products and bring consumption when e-commerce enterprises actively provide
third-party recommendation information in e-commerce livestreaming. These commodities could even become
web celebrity products. In a pre-survey of 50 online consumers, it was also found that respondents tended to buy
commaodities recommended by third parties. The third-party recommendation information had a great driving force
for purchase, especially when it was consistent with consumers' original cognition of the commodity. At the same
time, third-party recommendation information that is authoritative or can trigger strong emotional reactions of
consumers will also affect consumers' perception of commaodities. When consumers enter the stage of commaodity
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use, their experience tends to be consistent with the third-party information, enlarging the positive experience and
increasing their satisfaction with the purchase.

H3: Third-party recommendation plays a moderating role in the relationship between e-commerce livestreaming
and sale performance.

IV. Research Design
4.1 Data

Main data in research comes from Tmall owned by Alibaba, China's largest e-commerce company. Tmall is
China's leading B2C e-commerce website, with more than 400 million buyers, more than 210,000 sellers, more
than 70,000 brands, and has a greater influence in similar websites.In order to study the impact of e-commerce
livestreaming on the sales performance of e-commerce enterprises, the research took the lipsticks as samples that
were sold by e-commerce livestreaming from 10 a.m. to 22 p.m. every day from September 21, 2016 to October 20,
2017 in official brand store on Tmall. The lipsticks that were not sold by e-commerce livestreaming during the
same period as a paired sample. The paired sample is selected based on the characteristics, such as price, grams,
ranking, etc. The following samples were also eliminated to ensure the validity of the study: (1) samples that did
not enter the top 300 of the comprehensive ranking and lasted less than 7 days; (2) samples sold for less than 30
days during the sample period; (3) Samples with less than 10 user ratings. Then, we got 164 pairs of samples.

There are two main reasons for choosing lipstick as a sample: First, many studies have shown that women are more
susceptible to external information than men [15]. Second, lipstick is an anti-seasonal experience commaodity.
There are differences in consumers' decision-making between search commodities and experiential commodities.
Consumers are more likely to make decisions based on their own knowledge when purchasing search commaodities,
while tend to follow other people's purchasing decisions or refer to other people's opinions when purchasing
experiential commodities [16]. Therefore, users are more likely to be influenced by sales methods and third-party
information when buying experiential commaodities. Choosing lipstick as a sample is helpful to the development of
research.

4.2 Variable definition

4.2.1 Dependent variable

In this paper, sales performance is measured in terms of sales volume (Sales) and customer satisfaction (CS). The
former refers to the sales volume on the day of e-commerce livestreaming. If multiple e-commerce livestreaming
occurred during the sample period, the average sales volume is used to measure. The sales volume of the paired
sample refers to the sales volume obtained by the same measurement method during the same time period.
Customer satisfaction is measured by consumers' online evaluations of both products and services. The evaluation
of products is measured by three factors: quality, appearance and sense of use. The evaluation of service is
measured by two elements: commodity description and service attitude. The online review of consumer is divided
into 5 levels (from -2 to +2) using the Likert 5-level scale, -2 indicates that consumers are very dissatisfied with the
performance of e-commerce enterprises in this category, while +2 indicates that consumers are very satisfied. For
example, if a consumer comment is “poor service attitude”, the service attitude is rated as -2 points; if the comment
is: “no color difference at all”, the commodity description is rated as +2 points. Since the consumer's comments are
not include all categories, the category not mentioned are rated as 0. O is just in the middle of the 5-level scale,
which can be considered to reflect the neutral feeling of the consumer. Finally, we summarized the satisfaction
scores of all elements in the consumer's comment and got a comprehensive satisfaction score of 5 levels.

4.2.2 Independent variable
The main explanatory variables in this paper are e-commerce livestreaming (Live) and third-party recommendation
(TP). Live is a virtual variable, the value is 1 when the commodity is sold by e-commerce livestreaming, otherwise
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it is 0. TP is a virtual variable, the value is 1 if there are third-party recommendations, otherwise it is 0. These
variables are also introduced that usually need to be controlled in e-commerce sales research, such as the nature of
commaodity brand, the number of similar commaodities, the number of brand fans, sales price and so on.

The all definitions of the variables are shown in Table 1.

Tablel. Definitions of the variables

variable definition
sales volume, take the natural log of the sales volume on the day of e-commerce livestreaming. If
Sales multiple live selling occurred during the sample period, take the natural log of the average sales
volume.
CS customer satisfaction, is the score of customer satisfaction using the Likert 5-level scale
Live Virtual variable of whether to use live selling, the value is 1 when the commodity is sold by

e-commerce livestreaming, otherwise it is 0.

Virtual variable of whether there are third-party recommendations, the value is 1 if there are

™ third-party recommendations, otherwise it is 0.
Dome Virtual variable of whether it is a domestic brand, the value is 1 if it is a domestic brand,
otherwise it is 0.
Nsp Number of similar products sold by e-commerce enterprises during the sample period
Power Price of the commodity purchased by the consumer
Com Number of online comments, take the natural log of the number of online comments.
Fans Number of consumers collecting the brand, take the natural log of the number of consumers
collecting the brand
Age Number of years the brand store has been in Tmall

4.3 Research model

In order to better control the endogenous influence, DID (Differences-in-Difference) is used in this paper to
compare the difference of sales performance between "research samples” (live selling commodities) and “paired
samples" (non-live selling commodities). In this paper, the commaodities sold by e-commerce livestreaming are
used as the processing group, and other non-live selling commodities as the control group, so the samples are
divided into 4 sub-samples, that is, the processing group before the e-commerce livestreaming, the processing
group after the e-commerce livestreaming, the control group before the e-commerce livestreaming, and the control
group after the e-commerce livestreaming. The model (1) is constructed to test hypothesis 1 and hypothesis 2, and
model (2) to test hypothesis 3.

Sales(CS) = &, + ,Live + 5,Dome + &,Nsp + 5,Com + &,Fans + 5,Age + & (1)

Sales(CS) = 4, + A Live + 4, TP + A,LivexTP + 4,Dome + 4, Nsp + 4,Com
@)
+ A Fans+ A, Age+¢

V. Empirical Analysis and Conclusions
5.1 Descriptive statistics of related variables

At present, there are 288 cosmetic stores on Tmall, whose commodities are sold directly by manufacturers.124 of

them sell 2,262 kinds of lipsticks.It is found that the proportion and the frequency of domestic brands using

e-commerce livestreaming (64.9%) are higher than those of international brands. The proportion of commodities

using carefully arranged special venues for live broadcasting is low, only 42.85%.The person hosting the
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e-commerce livestreaming included customer service staff,network celebrities and cosmetics editors, among which
customer service staff accounts for the highest proportion (78.57%). The peak number of consumers entering the
live broadcasting room appears between 20:30 and 21:30, but there is no significant difference in the number of
consumers in the rest of the time. It may be related to the use of mobile phone APP in Taobao live
broadcasting.The descriptive statistics of related variables are shown in Table 2.

Table2. Descriptive statistics

Var;abl Sales CS Live TP Dome  Nsp Power Fans  Age
mean 6879 0928 0500 0373 0614 5826 o0 %1% 6116
Max 9289 2000 1000 1000 1000 000 900 15871100
Min 4310 2>° 0000 0000 0000 1000 79.000 ‘%% 3000

median 7151 0915 0500 0000 1000 6000 0% 1374 6000

5.2 The relationship between e-commerce livestreaming and sales performance

Table 3 shows the regression results of testing hypotheses 1 and 2. The full sample test shows that the coefficient
of Live is significantly positive when the dependent variable is Sales and the coefficient is not statistically
significant when the dependent variable is the CS. It indicating that using e-commerce livestreaming can improve
sales efficiency, while the impact of consumer satisfaction is not significant.Furthermore, considering that there
may be differences in the consumption behavior of consumers with different consumption powers, we used the
purchasing power of consumers to divided the samples into two groups and tested, which is recorded as H-power
when the purchase price is higher than the median and L-power when lower than the median. Grouping test results
show that in group H-power, Live is significant positively correlated with Sales, while Live's coefficient is positive
but not significant when the dependent variable is CS. It indicates that e-commerce livestreaming can affect
consumers' purchase decision to some extent. In group L-power the coefficient of Live is 0.015 and reaches a
significant level of 5% when the dependent variable is Sales. And the coefficient of Live is 0.006, which is
significant at the level of 10% When the dependent variable is CS. In order to verify the difference reliably in the
effect of e-commerce livestreaming on consumers with different purchasing power, we used Chow test. It is found
that the coefficients of Live in group H-power and group L-power were significantly different from each other (P <
0.001). The above conclusions indicate that there are significant differences in the impact of e-commerce
livestreaming on the sales performance of e-commerce enterprises when considering the purchasing power of
consumers. The impact of live selling on consumers with high purchasing power is mainly to increase their
willingness to purchase. For consumers with lower purchasing power, it can promote purchasing and increase their
satisfaction with the commodities. The possible explanation is that consumers with lower purchasing power are
more susceptible to the influence of live scenarios and information exchange in their purchase decisions. The
commaodity perception provided in the process of the live broadcasting will extend to the use of commaodities and
improve their satisfaction with commodities. The purchase decision of consumers with higher purchasing power is
more affected by the brand. Live selling only helps to convert the intention into behavior of purchase. The effect of
e-commerce livestreaming on improving commaodity satisfaction is not obvious, and the perception of commodity
experience for them is more objective.

Table 3. The relationship between e-commerce livestreaming and sales performance

. Full Sample H-power L-power
Variable
Sales CS Sales CS Sales CS
0.082™  0.046™ 0.098™" 0.0417° 0076 0.048""
Cons

(2.38)  (264)  (391) (395  (5.37) (3.62)
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Live 0.011" 0.002 0.009" 0.001 0.015"  0.006*

(1.88) (1.16) (1.74) (0.97) (2.06) (1.79)

. 0.001 0.002 -0.001 0.001 0.003* 0.001
Domestic

(0.77) (1.19)  (-0.46)  (0.92) (1.70) (0.58)

Nsp -0.001  0.011”  -0.003 0.005 0.007* 0.004"

(-0.83) (2.06)  (-0.84)  (1.58) (1.83) (1.83)

Com 0.008 0.007"  0.014* 0.003 -0.004"  0.009"

(1.57) (1.93) (1.89) (1.25) (-1.76)  (1.93)

Fans 0.013**  0.006* 0.001 0.007*  0.021***  0.003

(2.01) (1.72) (0.48) (1.66) (3.19) (0.87)

Age 0.010 0.004  0.0177  -0.002 0.001 -0.002

(1.72) (0.86) (2.26)  (-0.68) (1.12) (-0.87)

Adj-R2 0.1064  0.1099  0.1087  0.0984  0.1153  0.1061

N 656 656 260 260 396 396

5.3 The moderating effect of third-party recommendation

Table 4 shows the impact of e-commerce livestreaming on the sales performance of e-commerce enterprises and
the interactions with third-party recommendations in the process. In table 4 regression results show that when the
dependent variable is the sales volume of the commodity, the coefficient of Live x TP in the whole sample and
group L-power is significantly positive, and is significant at the levels of 5% and 1% respectively, and the
coefficient of the interaction term in group H-power is not statistically significant. The results of Chow test
indicate significant differences between the two groups (P<0.001). It indicating that the third-party
recommendation can increase the sales promotion effect of e-commerce livestreaming to consumers with lower
purchasing power. The possible explanation is that the external information originating from the third party and the
information in the live broadcast correspond to each other, which can enhance the credibility of the information
presented in the e-commerce livestreaming. Meanwhile, the third-party recommendation information usually
contains some professional information related to the commodity, and provides additional information content
compared to the live information. When the dependent variable is CS, the coefficient of Live x TP is significantly
positive only in group H-power, but not in the whole sample and group L-power. It indicating that the positive
joint effect of third-party recommendation and commodity satisfaction is strong for consumers with high
purchasing power. This may be because higher-priced commodities have better utility and are more likely to be
consistent with third-party evaluation. Then consumers who buy high-priced commodities more agree with their
purchase. Consumers who purchase low-priced commodities may have high expectations because of third-party
recommendations. The difference between the consumer experience and expectations has weakened consumer
satisfaction.

Table 4. The moderating effect of third-party recommendations

. Full Sample H-power L-power
Variable
Sales CS Sales CS Sales CS
Cons 0.011* 0032 0013 0.0377 00167 0.025"
(1.69) (2.89) (1.71) (3.51) (3.21) (3.16)
Live 0.005 0.001 0.005" 0.002 0.004 0.005
(1.56) (1.04) (1.87) (0.93) (1.58) (1.55)
p 0.013" 0.006°  0.0217  -0.004 0.028"°  0.012*
(1.71) (1.66) (2.52) (-1.46) (5.27) (2.05)
Liverp  0-019**  0.003 0.003  0.010** 0.0177"  0.003
(2.17) (1.55) (1.52) (2.34) (3.54) (1.06)
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0.003 -0.001 0.002 -0.003 0.002 -0.002

Domestic 096)  (-1.02)  (1.04) (117)  (045)  (-0.81)
Nsp 0.009" -0.000 0.004 -0.001 0.005" 0.006*
(1.67)  (-0.44) (1.36)  (-0.82) (1.74) (1.74)

com 0.043**  0.006* 0.016**  0.005 -0.072**  0.007*
(2.49) (1.69) (2.48) (1.62)  (-2.06) (1.85)

Fans 0.008*  0.004* 0.003 0.006" 0.012™ 0.003
(1.66) (1.67) (1.29) (1.81) (2.35) (1.03)

Age 0.004 0.007" 0.001 0.009” 0.001 0.006"

(1.10)  (1.78) (0.94)  (203)  (0.20)  (1.66)
Adj-R2 01018 00924 00783  0.017  0.1256  0.0976
N 656 656 260 260 396 396

5.4 Robustness test

In order to test the reliability of the above conclusions, the following robustness tests are carried out: (1) Repeating
the test by re-pairing similar commodities of the same brand with similar prices. The test results are the same as
those of the above-mentioned pairing method, and the significance is higher, which may be due to the substitution
of similar commaodities of the same brand;(2) In order to avoid the systematic bias caused by grouping by median,
we divided the sample into three groups by the price of the commodity purchased. The group with the highest price
is group H-power, while the group with the lowest price is group L-power. Then validation process is repeated
again, and the conclusions are still valid.

V1. Research Conclusions

In this paper, we use the lipsticks sold live online in China from 2016 to 2017 as a research sample, and use DID to
empirically examine the relationship between e-commerce livestreaming and sales performance of commaodities by
grouping customers according to their purchasing power.

The study found that compared with matching companies, the sales volume of e-commerce enterprises using
e-commerce livestreaming has increased significantly. The purchasing behavior of consumers with lower
purchasing power is more promoted by live sellingcompared with consumers with higher purchasing power. It is
also found in further analysis that third-party recommendations have a positive effect on the improvement of
commodity sales performance.The research conclusions show that the third-party recommendation significantly
increases purchase of consumers with lower purchasing power, and also increases the satisfaction of consumers
with high purchasing power. It is not entirely achieved by the consumer obtaining additional information to reduce
the asymmetry of the commodity information, but is obviously related to the high reference point of the
commodity experience in the third-party recommendation.

The conclusions of this paper are helpful to understand the economic consequences of e-commerce enterprises
using e-commerce livestreaming and the mechanism of the effect of e-commerce livestreaming on commodity
sales performance. It also has the following policy implications: (1)consumers' purchasing decisions are influenced
by the external incentives provided by e-commerce livestreaming. The perception difference of consumer in
e-commerce livestreaming largely determines whether the purchase intention can be converted into purchase
behavior. Therefore, enriched degree of information and interactive quality are issues that e-commerce enterprises
must pay attention to in network marketing. (2) When consumers are faced with purchasing power constraints, the
third-party recommendation information will bring high psychological expectations to consumers with low
purchasing power. Increasing the objectivity of commodity display helps to improve consumers' satisfaction with
commodities.
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