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Abstract

How to design innovative ways to improve sales profit and achieve supply-
demand matching is the constant goal of enterprise operation. As an emerging sales
method, Probabilistic Selling is commonly found on online travel platforms such as
Priceline and Hotwire. Previous studies have shown that it can reduce the mismatch
between demand and capacity and improve capacity utilization rate (Fay & Xie, 2008),
but in the past theoretical literature, Hotelling Model was mostly used to discuss
Probabilistic Selling in a monopoly environment. This study argues that probabilistic
goods should not only be limited to monopoly environments, but can be more widely
used, and then explore the application of Probabilistic Selling on online shopping
platforms. We designed a two-dimensional plane to capture the differences in product
quality, brand with price, and quantified the heterogeneity of consumers' individual
preferences. Using agent-based modeling method, consumers were regarded as
heterogeneous agents to simulate their individual purchasing decisions of probabilistic
goods, and the platform benefits were obtained by aggregating all individual decision-
making differences. Through a series of simulation experiments, we analyze whether
Probabilistic Selling can significantly improve the profit of shopping platform. We also
explore the relationship between consumer preference elasticity as well as product price
type and the profit of Probabilistic Selling. This paper expands the limited application
scenarios of Probabilistic Selling in literature, and the research findings can help
platforms apply Probabilistic Selling in different situations on online shopping

platforms and effectively improve sales profits.

Key words: Probabilistic Selling, Agent-based modeling, Online shopping platform,

Computer simulation
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Customers with different

radius (13 or n7)

v

Choose their ideal point P,

v

In Situation I:

A If de‘Pl& dPO'P—l <7', ﬂ:l

| B.If dp p, <r or dpp B <r,B=

dpy,Pq

The platform creates product
bundle as probabilistic

product for customers

dPo,P1+dP0,P_1

C. If dPOrpl& dPOrP—l 21’, ﬂ:O

v

I. ,&P_; Price: p,

II. P,&P_; Price: %

II. Py&P;  Price: %

In Situation II & III:
A. If dP0,P1 or dPOJP—l <7",ﬂ:1

r

B. If dP0,P1 or dPO'P—l Zr,ﬂ:

dpo,P_q

Bis v
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€5 4RI A
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Accept: use ¢p=0.5 to
determine which product
customers will get finally;
In Situation I:
Ifo=0,d= py- p_1
Ifo=1,d= py- p1

In Situation II:

Hazmdzﬂ%&%

Ifo=1,d=- 222
In Situation III:

Héz&dz—ﬂ%&:

Ifo=1,d=8

Reject: means customers
will buy Py, d=0
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Number of customers who accept probabilistic goods
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4 i iF i

Coef (std error) P-value
Intercept 0.3982 ***(0.106) 0.000
m -0.0035 ***(0.001) 0.000
a -0.6148 ***(0.189) 0.001
T middle 0.2171 **(0.088) 0.014
Thig 0.2481 **(0.088) 0.005
m-a 0.0044 **(0.002) 0.009
m - Tmiddle -0.0010 (0.001) 0.098
m - Thig -0.0010 (0.001) 0.095
a - Tmiddle -0.0882 (0.129) 0.493
o Thig -0.1185 (0.129) 0.357
Ly -0.2727 ***(0.033) 0.000
L, 0.0795 *(0.033) 0.017
Lj 0.1692 ***(0.033) 0.000
Ly -0.1666 ***(0.033) 0.000
Ls 0.2157 ***(0.033) 0.000
Lg -0.0720 *(0.033) 0.030
L, 0.1119 ***(0.033) 0.001
Lg 0.0419 (0.033) 0.207
Lg -0.1818 ***(0.033) 0.000
R? (Adj. R?) 0.255 (0.247)
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