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Abstract 

The car-free carrier platform is popular with car-free carriers for issuing orders and 
carrier owners grabbing orders. However, both the car-free carrier and the carrier 
owner are faced with the issue of how to choose the order pricing and how to increase or 
decrease the order price. Therefore, we Need to establish a mathematical model to solve 
the problem. 
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1. Introduction 

In order to solve the “small, scattered and chaotic” status of domestic road transportation and 
regulate the transportation market, the General Office of the Ministry of Transport of the 
People's Republic of China initially announced 48 pilot platforms for car-free carriers to 
accelerate the innovation and development of car-free carrier logistics. With the rise of the car-
free carrier industry at any time, the pricing of the carrier route has become a problem to be 
solved on the car-free carrier platform.. 

The model of vehicle-free carrier refers to quoting prices through the vehicle-cargo matching 
information platform, that is, for the transportation task of the shipper and for the carrier driver. 
There is no need to consider the quotation of freight forwarder-oriented transportation task. It 
only needs to study from the perspective of no vehicle carrier, and release the line task to be 
carried on the platform at a certain price in advance for the carrier driver to choose. The 
platform adopts the form of dynamic pricing to ensure that each task must be carried, if the task 
is not carried, there will be a loss. The carrier driver will judge whether to accept the order 
according to the line task and price. If the driver accepts the order, the transaction of the line 
task is successful. If the driver does not accept the order, the price can be adjusted. Each line 
can publish the price for 3 times at most, without considering the load task. 

The most concerned goal of the car-free carrier platform is to quickly promote transactions and 
lower carrier costs. Therefore, how to price the carrier line scientifically has become a problem 
that needs to be solved.  

Evaluation of pricing in historical orders by mathematical model. We need to establish a 
mathematical model that can quantitatively describe whether the historical order pricing 
conforms to its value, and through this model, it is necessary to carry out quantitative analysis 
of each historical order. Considering that five of the six indicators established in this question 
are qualitative indicators, which cannot be directly calculated, and analytic hierarchy process 
can better determine the weight of qualitative indicators, we establish an evaluation indicator 
system, establish the weight of the six indicators, and introduce the 4-3-2 scoring mechanism 
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to take advantage of the relationship between each indicator and pricing. The scoring model of 
historical order pricing is established, and the score of all historical order pricing is analyzed 
by means of K-means clustering analysis, so as to systematically and comprehensively evaluate 
the pricing in the historical transaction data of completed freight lines. 

2. Methods 

In order to establish a mathematical model for quantitative analysis of each historical order, we 
establish an evaluation index system, establish the weight of six indicators by using hierarchical 
analysis, introduce the 4-3-2 scoring mechanism, and establish a scoring model of historical 
order pricing by determining the formula and using the relationship between each indicator 
and pricing. By means of k-means clustering analysis, the score of pricing of all historical orders 
is analyzed, and the pricing of historical transaction data of freight lines is systematically and 
comprehensively evaluated. 

2.1. Establishment of comprehensive evaluation index system 

This question requires an evaluation of the pricing in the historical transaction data of the 
freight line that has been transacted. When evaluating freight pricing, we often cannot consider 
only one aspect. We must evaluate from many aspects such as freight mileage, freight method, 
and target exhibition strategy. Therefore, we select the six factors as the index for evaluating 
pricing. 

2.1.1. Total freight mileage 

In order to analyze the correlation between total freight mileage and freight pricing, MATLAB 
was used for curve fitting and the following figure was obtained: 

 

 
Figure 1. The fitting curve of total freight mileage and freight pricing 

 

It can be confirmed from the chart that our subjective judgment is consistent with the result of 
objective analysis, that is, the total freight mileage is positively correlated with freight pricing. 

2.1.2. Total freight mileage 

Since business type is an independent variable, but its changing factors are few, in order to 
analyze the correlation between business type and price adjustment ratio, we use MATLAB to 
establish a scatter diagram between business type and price adjustment ratio for analysis: 
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Figure 2. Scatter plot of business types and price adjustment ratios 

 

As can be seen from the figure, with the price adjustment ratio equal to one as the limit, it can 
be seen that the price of heavy goods can move in the direction of increase more than that of 
fast transportation. 

2.1.3. Time demand type 

Since time demand type is an independent variable, but its variation factors are few, in order to 
analyze the correlation between time demand type and price adjustment ratio, we use MATLAB 
to establish a scatter diagram between time demand type and price adjustment ratio for 
analysis: 

 

 
Figure 3. Scatter plot of time demand type and price adjustment ratio 

 

2.1.4. Total freight mileag 

Since the degree of demand urgency is an independent variable, but its changing factors are few, 
in order to analyze the correlation between the degree of demand urgency and the price 
adjustment ratio, we use MATLAB to establish the scatter diagram between the degree of 
demand urgency and the price adjustment ratio for analysis: 
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Figure 4. Scatter plot of demand urgency and price adjustment ratio 

 

2.1.5. Delivery demand type 

Since the delivery demand type is an independent variable, but its variation factors are few, in 
order to analyze the correlation between the delivery demand type and the price adjustment 
ratio, we use MATLAB to establish the scatter diagram between the delivery demand type and 
the price adjustment ratio for analysis: 

 

 
Figure 5. Scatter plot of delivery demand type and price adjustment ratio 

 

2.1.6. Target display strategy 

Since the target display strategy is an independent variable, but its variation factors are few, in 
order to analyze the correlation between the target display strategy and the price adjustment 
ratio, we use MATLAB to establish the scatter diagram between the target display strategy and 
the price adjustment ratio for analysis: 



Volume 2 Issue 9, 2021 

DOI: 10.6981/FEM.202109_2(9).0016 

116 

Frontiers in Economics and Management 

ISSN: 2692-7608 

 
Figure 6. Scatter plot of target display strategy and price adjustment ratio 

 

2.2. Establishment of cluster analysis model of historical score 

After calculating the historical order pricing score, we use the K-means clustering method 
historical pricing for cluster analysis. The K-means clustering algorithm starts with an initial K 
category division, and then assigns each data point to each category to reduce the total distance 
sum of squares. Because the total sum of squared distances in the K-means clustering algorithm 
tends to decrease as the number of categories K increases (when K=n, J(C)=0). Therefore, the 
total sum of squared distances can only achieve the minimum value under a certain number of 
categories K. 

For a given data set X(x1,x2,...,xi,...,xn) containing n d-dimensional data points, where R xid and 
the number of data subsets to be generated K, K The -means clustering algorithm organizes 
data objects into K partitions C (kc,i=1,2,...,k). Each division represents a class C K, and each 
class C K has a class center i. Euclidean distance is selected as the similarity and distance 
judgment criterion, and each point in the class is calculated to the cluster center. 

 
The goal of clustering is to minimize the sum of squared distances of all types. 

 
Among them, 

𝒅𝒌𝒋 = {
𝟏, 𝑿𝒊 ∈ 𝑪𝒊
𝟎,𝑿𝒊 ∉ 𝑪𝒊

 

Obviously, according to the least square method and Lagrange principle, the clustering center 
should be taken as the average value of each data point of the category. 

3. Conclusion 

It can be seen that 52.99% of the historical orders have inevitable subjective deviation between 
price and value due to the independent price adjustment of NVS, among which 4.93% have a 
large deviation, and the remaining 48.06% also have a small deviation. Through the objective 
analysis of data, it can be seen that the pricing of historical orders is subjective and disordered. 
It needs a more objective way to optimize the price. 
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