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Abstract 

This paper uses MATLAB, EXCEL, and other scientific software to visually analyze the 
historical order data and transshipment data of the company in the attachment and 
establish relevant mathematical models to give rationalized suggestions for the 
company's future optimal ordering plan and transshipment plan. Define the relevant 
indicators to measure the importance of suppliers, use the entropy weight method to 
evaluate the weight of each indicator, and finally use the formula method to establish a 
relevant, comprehensive evaluation model. -1 The planning model determines at least 
the number of suppliers that the enterprise should select to meet production needs, 
formulates corresponding ordering plans and transportation plans, and returns to check 
the feasibility of the plan.Based on the existing supplier's supply situation and the 
transport loss rate of the forwarder, the relevant objective function is established, and 
the simulated annealing algorithm is used to optimize the capacity objective function. 
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1. Introduction 

In recent years, my country's social and economic development has continued, and the 
construction industry has played a decisive role in it[1]. In order to achieve higher economic 
benefits, construction production enterprises often need to allocate more reasonably the 
ordering and transportation of raw materials. There is a particular building and decorative 
board enterprise, the primary raw materials used in its production are wood fiber and other 
plant fiber materials. The enterprise determines the raw material suppliers and weekly order 
quantity according to its production capacity, determines the forwarder, and entrusts it to 
transfer the raw materials to the enterprise warehouse. In this process, suppliers cannot supply 
goods strictly according to the order quantity. In order to carry out average production, the 
enterprise always purchases all the raw materials provided by the supplier; the enterprise 
chooses to always use a forwarder in one week, and the materials are in the process of 
transportation. The loss will occur. 

2. Filter suitable merchants based on supply characteristics 

We quantitatively analyze and compare the supply characteristics of each supplier, and 
determine the most important suppliers on this basis. Established "0-1 planning model" and 
"overall planning model"[2], from the perspective of enterprises and suppliers, the relevant data 
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were analyzed from the overall and individual aspects respectively, and the relevant 
conclusions were obtained. 

Take enterprises and suppliers as research objects, and conduct overall data analysis. First, use 
the function function of EXCEL software to sum up the supplier's supply in five years to obtain 

the total supply of each supplier in five years, denoted as iG . At the same time, we sum up the 

total order volume of the enterprise within five years, and get the total order volume of the 

enterprise, which is recorded as iM (where is the serial number of the supplier, 1,2 402i  ). 

A new evaluation index - raw material satisfaction rate t is introduced, and its definition is as 
follows: 

                100%i
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From the definition formula, we can know the meaning of the raw material satisfaction rate i , 

ti  is the raw material satisfaction rate iG
 
of the first supplier and the percentage value iM

 
of 

the supplier's corresponding total supply within five years and the company's total order 
volume. 

Introduce a new evaluation index - supply rate i (wherein, is the serial number of the supplier). 

From the definition, we can easily understand the meaning of a supplier's supply rate, that is, 
the ratio of the number of times the supplier provides raw materials to the enterprise. 
Therefore, the higher the supply rate, the better the continuity of the supplier's supply of raw 
materials, and the correspondingly, the higher the "importance" of the supplier. 

Introducing the definition of the entropy weight method, first of all, we standardize the data, 
and standardize the data of each indicator. 

Suppose k indicators 1 2 3, , kX X X X are given,  1 2,i nX x x x is assuming that the value 

of each indicator data after standardized processing is 1 2 3, , kY Y Y Y , then 
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Second, we find the information entropy of each indicator. According to the definition of 
information entropy in information theory, the information entropy of a set of data. 
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is defined. 

Finally, we determine the weights of each indicator. According to the calculation theory formula 
of information entropy, the information entropy of each index is calculated as 1 2 3, , kE E E E

[3]. The weight of each index calculated by information entropy is: 
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Using the formula method, calculate the importance score Grade of each supplier separately. 
The specific calculation formula is 

  70 1 30i iGrade t                                                             (5) 

At the same time, we can also obtain a further combined evaluation weight formula, as follows: 
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Using the above formula, we get the importance score of each supplier. 

3. Stock planning model  

We can establish the first planning model, taking the weekly inventory of the enterprise as the 
fixed value Z , and taking the weekly production capacity brought by each supplier iX

 
as the 

independent variable, in order to ensure the normal production of the enterprise, the weekly 
purchases The quantity should be greater than or equal to the above stock quantity. So, on the 
basis of the above, we can get an inequality relation, namely: 

1 2 3 nZ X X X X                                                          (7) 

Assuming that the k  week supply of k .We can see that there are actually three planning 

problems in two stages that need to be solved. On the one hand, it is to determine the minimum 
supply of goods for the enterprise; The transfer volume is used to detect and supplement, and 
finally determine the most economical solution in the future. Therefore, we have the following 
analysis on the above two aspects: 

Analysis of the first stage: 

In order to determine the least supply chain, it may be possible to determine the ratio of the 
total weekly order volume to the company's production capacity based on the average annual 
order volume of the enterprise on the basis of solving the first problem, and the ratio of the 
obtained weekly order volume to the supplier. The weekly supply ratio is used as a reference. 

The average annual supply of suppliers is known. On this basis, the total amount of orders 
provided by each supplier in this year is sorted. With the above reference, the position of 
suppliers is determined roughly every week according to the accumulation function, and finally 
In determining the most appropriate supplier criteria. 

The minimum number of suppliers is determined from the criteria obtained above. 
(1) Analysis of the second stage: 

This question is based on the previous stage, using the average shipment of suppliers to 
determine the approximate future quantity, and then according to the determined supply ratio 
and the amount of vehicle transshipment to jointly determine the optimal plan for the goods 
provided by the supplier in the future. 

At the same time, in order to improve the cost-effectiveness of products, the company plans to 
purchase as many cost-effective materials as possible and as little as possible low cost-effective 
materials. At the same time, in order to reduce costs and reduce the cost of transshipment and 
warehouse storage, the company hopes that the transshipment loss rate of the transshipmen 
will be as small as possible. Therefore, we need to consider suppliers and forwarders at the 
same time, make a comprehensive evaluation, and obtain the optimal order forwarding plan, 
which we will call the "optimal raw material ordering and transportation one-stop plan" for the 
time being. 

Suppose that after the technological transformation of the enterprise, it is ready to improve 
production efficiency based on the existing supplier supply situation and the transport loss rate 
of the forwarder. At the same time, let us study the direction of enterprise production capacity 
improvement, and formulate the enterprise on the basis of improvement. Future procurement 
and shipping scenarios. 
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We only consider capacity, and select suppliers when the forwarder's capacity is at its 
maximum (the transfer truck is fully loaded). We have previously guided excellent companies 
to transform the problem into the objective function of maximizing capacity, ie selecting the 
best supplier. For the selected forwarder, interpolate and fit the transportation loss of the 
forwarder in Annex II, and predict the future transportation loss according to the results of the 
interpolation and fitting. Finally, according to the predicted transportation loss, the optimized 
solution is carried out through the simulated annealing algorithm framework, so as to select 
the optimal transportation plan[4-6]. 

4. Simulated Annealing 

The goal is to determine how to develop an optimal solution that will enable the company to 
effectively increase its productivity. Think of the problem as how to use these conditions to 
maximize the actual utilization of the goods as much as possible, given the known conditions. 
According to the above analysis, we decompose the problem into the following two stages: 

The first stage is to use the most important known suppliers. The other stage is to analyze the 
weekly supply, predict the general trend of the next week and the approximate supply quantity, 
and then compare it with the weekly production capacity demand of the enterprise to see if it 
is greater than this demand. Then, according to the order of the total supply of each supplier in 
the past, select the top suppliers, use their past quantity as a reference, and accumulate the 
weekly supply one by one until the production demand is met. Finally, adjust and modify this 
table according to the amount of goods to be transshipped, and finally determine the optimal 
solution. 

Solving for the first stage: 

The list of the best suppliers is known, so it is possible to continuously adjust the weekly 
shipments on this basis: to improve the cost-effectiveness of each vehicle transshipment as 
much as possible, the weekly shipments If it is large, consider one or several forwarders with a 
lower rate of loss; if the weekly shipment is small, these businesses will not provide 
transportation due to consideration of the cost of forwarding. 

Solving for the second stage: 

The future forecast trend and quantity can be selected on the basis of the second question: we 
can firstly select the supplier with the largest weekly supply, select according to the maximum 
variety of raw materials, and then accumulate the weekly supply in descending order. Compare 
the amount with the needs of the enterprise, and get a chart to provide data support for the 
solution. Selection of forwarders: The weekly minimum loss rate can be assigned to the supplier 
with the largest quantity. In order to obtain the minimum number of trains, the supplier with 
the largest weekly loss can be preferentially transported. See the appendix for the final results. 

5. Evaluation, improvement and promotion of the model 

When establishing relevant models, it is of practical significance to take into account the 
necessary factors and the possibility of actual operation.Data preprocessing and visual 
exploration use python, excel and other related software, and the process is clear.The linear 
programming model and the entropy weight method used are both classic methods.The model 
does not account for the effects of other low-probability events. For the stationarity analysis of 
time series data, the consideration is relatively simple. 
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