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Abstract.  As the e-commerce sector develops quickly, clients' decision-making has been
greatly affected by live-streaming sales. While paying attention to the live-streaming
promotion scene, this research digs whether scarcity cues can activate clients' loss aversion
emotions to improve purchase transformation rates, reduce decision-making cycles, and
decrease abandonment rates. Adopting a controlled experimental design, the research makes
the experiment on Douyin and other platforms: the implantation of experimental group with
scarcity cues such as "Only 5 pieces left of the product" is made, while regular good data is
only offered by the control group. While keeping the same host and speech modes, both
groups control variables by alternating live-streaming in two daily time slots. The platform's
backend offers live-streaming data, and the quantification of loss aversion scores is made by
pop-up questionnaires. The key indexes for information processing encompass purchase
transformation rate, average decision-making time, payment abandonment rate, and loss
aversion score. The results show that the purchase conversion rate of the experimental group
(28.01%) is significantly higher than that of the control group (21.03%) (t = 21.36, p <
0.001), the average decision-making time (9.32 minutes) is shorter than that of the control
group (13.64 minutes) (t = -24.18, p < 0.001), the payment abandonment rate (15.89%) is
lower than that of the control group (23.05%) (t = -12.75, p < 0.001), and the loss aversion
score (3.61 points) is higher than that of the control group (2.47 points) (t = 25.89, p <
0.001), verifying the two hypotheses: "Scarcity cues activate loss aversion and enhance
conversion" (H1) and "Compression of dual constraints shortens decision-making cycle"
(H2). This study fills the literature gap of scarcity cues in live-streaming scenarios and
provides a reference for optimizing marketing strategies in e-commerce. However, it does
not distinguish the types of scarcity cues, and the sample focuses on a single platform. With
future studies, the research can be expanded to various platforms and across cultures.

Keywords: Live-streaming E-commerce, Scarcity Cues, Consumers' Purchasing Decisions,
Loss Aversion, Purchase Conversion Rate.

1. Introduction

As the e-commerce sector develops quickly, live-streaming sales is greatly varying clients'
purchasing decision-making process as a novel marketing method. Live-streaming e-commerce is
more able to stimulate clients' purchasing want by comparing with other purchasing approaches.
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Therefore, recently, increasing research on live-streaming e-commerce has started attracting people's
attention.

The impact of scarcity cues on clients' purchasing decisions during live good promotion is mostly
explored. To be specific, whether clients; "loss aversion" emotions can be triggered by scarcity cues
is examined, driving the purchasing decision-making procedure and growing the purchase
transformation rate.

The experimental group and the control group were compared during the live broadcast. Through
adding scarcity cues, the influence on indexes including client purchase transformation rate,
decision-making cycle, and payment abandonment rate was explored.

This research shows the value of digging the practical usage role of scarcity cues in live
shopping, and filling the divide in present associated literature. In virtue of experimental design,
how scarcity data influences clients' mental processes and decision-making actions will be further
revealed, growing purchase rates and decreasing payment abandonment rates. This research has
significant practical significance for optimizing live shopping strategies on e-commerce platforms
and provides a new perspective for the marketing field.

2. Literature review and methodology

2.1. Theoretical background: scarcity cues and loss aversion

Scarcity significantly influences consumers' purchasing decisions by activating loss aversion. Loss
aversion refers to people being more sensitive to losses than to equivalent gains, as described in
Prospect Theory [1]. When consumers perceive product unavailability (e.g., low stock), they may
interpret not purchasing as a potential loss, which increases urgency and purchase intention [2-5].

Prior research has shown that scarcity messages (limited-quantity and limited-time) can increase
purchase intentions, and that the effect depends on how scarcity is framed and the type of product
[3,5].

In addition, loss aversion is not only manifested as consumers' concern about "missed
opportunities", but also may affect their perception of the purchase cost. When the product quantity
is limited, consumers may think that missing the opportunity to purchase will mean missing lower
prices or exclusive discounts. With this understanding of "potential loss," they more tend to make
decisions rapidly to avoid losing the purchase chance because of indecision. According to studies,
clients' sense of urgency for purchase can be enhanced by the scarcity in this way, growing the
purchase transformation rate.

To sum up, clients' loss aversion psychology is activated by scarce data, growing the urgency of
purchase and the decisiveness of decision-making. Theoretical back for the hypothesis H1 this
research is offered, stating that "The understanding of scarcity improves purchase urgency and
finally enhances conversion performance by activating loss aversion." [1,3,5]

Recent consumer research also highlights boundary conditions and potential negative effects of
scarcity promotions (e.g., competitive threat and aggression), suggesting that scarcity tactics should
be used carefully to avoid backlash [6].

This study aims to explore how scarcity cues can enhance the purchase conversion rate of
consumers by activating the loss aversion psychology, and to analyze the impact of scarcity cues on
the decision-making cycle and the rate of delayed abandonment of consumers.
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2.2. Experimental design

The experiment was divided into two groups:
Experimental group (scarcity cue group): During the product introduction stage, a "scarcity cue"

was explicitly included ("The current product is available in only 5 units"), aiming to stimulate
consumers' loss aversion mentality.

Control group (without scarcity cues): In the product introduction stage, no scarcity cues were
provided. The product introduction only covered general information.

(During the live broadcast, it was ensured that the host was the same, and the content of the live
commentary was also the same.)

Through this comparative design, this study is able to effectively compare the differences in
consumer behavior under the conditions of scarcity cues and without cues, and further verify the
impact of scarcity cues on consumers' decisions.

2.3. Data collection

Data collection mainly relies on real-time live-streaming data. All experiments were conducted on
live-streaming platforms (such as Douyin). Each live stream had two time periods: from 8 a.m. to 11
a.m. and from 1 p.m. to 4 p.m. The experimental group and the control group alternated to conduct
the live streams during these periods to ensure the consistency of the experimental conditions.

In order to quantify the impact of scarcity cues on consumers' decisions, this study has designed
the following core indicators:

Purchase conversion rate: This is the ratio of the number of consumers who complete the
payment to the total number of consumers who enter the live streaming room and watch the product.
It measures the impact of scarcity cues on the final purchasing behavior.

Loss aversion attention score: Through platform pop-up questionnaire surveys, we ask consumers
who have not completed payment or have not placed orders for a long time whether they feel
regretful or have a sense of loss for missing the purchase opportunity. Clients rate their feelings on a
scale of 1 to 5, quantifies the mental aspect of loss aversion.

Decision delay-associated variables: These mostly encompass the average decision time (i.e., the
time diversity from the first viewing of the good to the submission of the order) and the
abandonment payment rate (i.e., the ratio of cases where payment is not finished within 24 hours
after placing the order). The impact of scarcity cues on clients during the process of decision making
can be reflected by these variables.

The approaches of data gathering encompass:
The backend of the live streaming platform directly offers the live streaming data.
The client action survey is allocated to clients who have not finished payment or have delayed

payment by pop-up windows on the platform or targeted questionnaires.

2.4. Data analysis methods

In order to validate the study hypothesis, the data analysis approaches below will be adopted:
T-test: The great diversities in purchase transformation rates, loss aversion attention score, and

decision delay variables between the experimental group and the control group are compared with
this.

Regression analysis: In virtue of the regression model, the causal associations among scarcity
cues and purchase decisions, loss aversion psychology, and decision delay are explored.
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Data analysis aims at verifying two hypotheses:
H1: The activation of loss aversion is promoted by the scarcity effect, improving the sense of

urgency in purchasing and growing the transformation rate. This hypothesis is verified by comparing
the purchase conversion rates of the experimental group and the control group.

H2: The scarcity effect suggests that by shortening the decision-making cycle and reducing the
rate of delayed abandonment, it can be achieved. This hypothesis is verified by comparing the
average decision-making time and abandonment payment rate of the experimental group and the
control group.

Here, I would like to specifically explain why i use the t-test
My research falls under two experimental designs (treatment vs. control). The core idea is to

compare the mean differences of key indicators between two independent samples (the experimental
group and the control group).

The t-test is precisely the classic method used to determine whether there is a significant
difference between the means of two samples. It is applicable to this type of hypothesis testing
scenario where "comparing the average values of two groups" is involved.

Secondly in this study: Indicators such as "conversion rate", "loss aversion score", "decision
time", etc. are all continuous variables; the participants in the experimental group and the control
group are different consumers and are independent samples; the sample size comes from multiple
live streaming data, and n is relatively large, and the central limit theorem can ensure normality.

In conclusion, I believe that the t-test is a very suitable data processing method for this
experiment.

Table 1. Descriptive statistics (mean ± SD)

Variable Experimental (A) Control (B) t p

Purchase conversion rate (%) 28.01 21.03 21.36 <0.001
Average decision time (minutes) 9.32 13.64 -24.18 <0.001
Payment abandonment rate (%) 15.89 23.05 -12.75 <0.001

Loss aversion score (1–5) 3.61 2.47 25.89 <0.001

3. Results and discussion

3.1. Descriptive statistics and t-tests

Table 2. Example inputs for independent-samples t-test (conversion rate)

Statistic Group A Group B

Mean (X) 28.02 21.11
SD (S) 0.82 1.08

t-tests on each of the four key variables mentioned above. I'll explain with the purchase
conversion rate as a specific example. This is the live data collection regarding purchase conversion
rates. A represents the experimental group data and B represents the control group data.

t  =  (X₁  −  X₂) / SE
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t-tests on each of the four key variables mentioned
Mean value of the experimental group (Group A) X1:28.02
The mean value of the control group (Group B) X2:21.11
Standard deviation of the experimental group (Group A) S1:0.82
Standard deviation of the control group (Group B) S2:1.08
The T-value obtained through calculation is 22.79, which indicates a significant difference in the

purchase conversion rate between the experimental group and the control group. The P-value is
extremely small, further verifying the significant impact of scarcity prompts on the purchase
conversion rate.

By this method, we can calculate the mean values of the other three variables.
1. Purchase Conversion Rate: The experimental group (28.01%) showed greatly higher average

conversion rate than the control group (21.03%), t = 21.36, p < 0.001, indicating that the clients'
final purchase transformation rate can be usefully enhanced by the scarcity cue, backing the
hypothesis in H1 that "conversion is driven by loss aversion";

2. Average Decision Time: The average decision time of the experimental group (9.32 minutes)
was significantly shorter than that of the control group (13.64 minutes), t = -24.18, p < 0.001. This
verifies the core logic of H2 that "scarcity cues compress the decision-making cycle";

3. Non-payment Abandonment Rate: The non-payment abandonment rate of the experimental
group (15.89%) was significantly lower than that of the control group (23.05%), t = -12.75, p <
0.001. This further proves that scarcity cues can reduce the abandonment behavior caused by
procrastination, strengthening H2;

4. Loss Aversion Score: The average score of the loss aversion scale of the experimental group
(3.61 points) was significantly higher than that of the control group (2.47 points), t = 25.89, p <
0.001. This directly verifies the mechanism in H1 that "scarcity cues activate the loss aversion
psychology".

3.2. Verify H1: the scarcity cue activates loss aversion → increases conversion rate

The average score of the loss aversion scale in the experimental group (3.61) was significantly
higher than that in the control group (2.47), indicating that the scarcity cue did indeed cause
consumers to have the psychological state of "worrying about losing opportunities".

Meanwhile, the purchase conversion rate (28.01% > 21.03%) has significantly increased,
indicating that the "loss aversion" sentiment has successfully been transformed into a purchase
behavior.

H1 is established.

3.3. Verify H2: scarce information prompts a shortened decision-making cycle → reduces
procrastination and abandonment

The average decision-making time of the experimental group was shorter (9.32 minutes vs 13.64
minutes), indicating that consumers made decisions more quickly.

The lower non-payment abandonment rate (15.89% vs 23.05%) suggested decreased decision
delays.

The effect of the "time-resource dual constraint" system is validated.
H2 is established.
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4. Conclusion

The scarcity cues greatly influence clients' purchasing decisions by comparing with the control
group with no scarcity cues, the experimental group with scarcity cues displayed a great increase in
purchase transformation rate (28.01% vs 21.03%), a great decline in average decision time (9.32
minutes vs 13.64 minutes), a great decline in the abandoned payment rate (15.89% vs 23.05%), and
a greatly higher score for clients' loss aversion psychology (3.61 points vs 2.47 points).

H1 Verification Passed: While activating clients' loss aversion psychology (fear of missing out on
purchase chances), the scarcity cue further changes to actual purchasing action, finally improving
conversion performance;

H2 Verification Passed: The client decision-making cycle is compressed by the scarcity cue
through "time-resource dual restrictions", decreasing the abandonment action brought by
procrastination.
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