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Introduction

The global shift towards sustainable transportation has catalyzed a 

paradigmatic transformation in the automotive industry, with 

Electric Vehicles (EVs) at its forefront. In the face of fast-developing 

electric mobility, the safety of EV batteries becomes more and more 

important, driving the need for robust anomaly detection models, 

further driving the demand for existing EV battery data. Especially, 

for newly founded EV companies which lack extensive data, data 

markets offer a solution. 

In such a data market, data valuation is of great importance in data 

transaction, leading to efficiency and fairness in data market. 

Although there are plenty of works about data valuation in machine 

learning tasks, to the best of our knowledge, few works have

focused on the specific scenario of EV battery, especially on the task 

of anomaly detection. To fill this gap, we adapt EV battery anomaly 

detection methods to existing data valuation methods under a data 

trading market. Further, to stimulate data trading and incentivize 

data sellers to provide higher quality data, we propose revenue 

allocation schemes to allocate part of data buyer’s revenue.

Methods

In our study, we consider a data trading market including three 

kinds of agents: data buyers, data sellers and data trading 

platforms. A data buyer purchase data from data sellers through 

the data platform according to their specific needs. Each data 

transaction involves a single buyer and multiple sellers, and the 

transaction process is shown in Figure 1.

Results

In our experiments, we choose 23 data sellers, of which 15 have 

data of a normal EV battery and 8 have the data of an abnormal 

EV battery. The data comes from real-world EV lithium batteries, 

where time series data are segmented into several charging snippets 

of equal length. The allocated profit for each seller under different 

allocation schemes are listed in Table 2. The heatmap of the 

correlation of payoffs under different schemes is presented in 

Figure 2.
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To compare the efficacy of different schemes, we throw data away in 

order of value from the highest to lowest and from the lowest to 

highest, respectively. The results are plotted in Figure 3. It  can be 

seen that under the cooperative game based schemes, the market is 

relatively fair and efficient, because the data buyer loses less without 

the lowly-paid sellers and loses more with the highly-paid sellers.

Conclusions
In conclusion, our research delves into the realm of electric vehicle 

(EV) battery data trading markets, focusing on data valuation and 

revenue allocation. Our exploration extends to data valuation 

methodologies, encompassing leave-one-out, Shapley value and the 

least core algorithm. To explain data value from an economic 

perspective, we utilize a utility function considering the direct 

economic costs saved for the EV company to refine the evaluation 

process. 

Based on data value, we further propose revenue allocation 

schemes to allocate part of EV company‘s revenue to data sellers. A 

case study is conducted based on real world EV battery dataset to 

illustrate how the different revenue allocation schemes allocate 

payoffs to data sellers.

Figure 1: The framework of the EV battery data trading and profit allocating. 

Table 1:  The introduction to proposed profit allocation schemes. 

Figure 3: The total data value when throwing data away in order of value from 

the highest to lowest (left) and from the lowest to highest (right). 

Figure 2: Correlation of payoffs 

under different schemes 

Table 2: Payoffs for sellers under different schemes. 


