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Abstract: In this paper, through the establishment of factor analysis, multiple linear regression, and 

objective programming models, the optimal task pricing plan is given by analyzing the problem of 

meeting production requirements. Specifically, by using the R-type factor analysis method, using 

MATLAB to calculate the selected factor data. Import SPSS to calculate the KMO test, through factor 

analysis and comprehensive evaluation model, use the formula to calculate the total score of the 

comprehensive evaluation of suppliers, and select the top 50. In addition, we use the objective 

programming model to select from 131 companies, so as to obtain the plan with the least loss, the most 

economical, and meet the production needs of the enterprise. Further, the dual goal programming model 

is used to obtain the plan with the least loss. The transfer process in the objective planning problem is 

optimized. 
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1. Introduction 

Combining the times, society, people's livelihood, etc., explain the background of the problem in your 

own language. As the competition between enterprises has increasingly evolved into the competition 

between supply chains, reducing cost management and improving the status of enterprises in the supply 

chain have become the competition between enterprises An important pillar for gaining advantages in 

the market. In the fierce market competition and changing market demand, there are new requirements 

for the development of enterprises. Common competition mode; how to apply new science and 

technology, adopt scientific management methods, improve production efficiency and reduce production 

costs have become the key issues that modern enterprises need to consider. 

However, through quantitative analysis of the supply characteristics of 402 suppliers, a mathematical 

model is established to reflect the importance of ensuring the production of enterprises, and the 50 most 

important suppliers are determined on the basis of this model. For these suppliers, the company 

formulates an ordering plan for the most economical raw materials every week for the next 24 weeks, 

and formulates a transshipment plan with the least loss accordingly, and analyzes the actual effect of this 

ordering plan and transshipment plan. The company aims to compress production cost, plan to purchase 

as many Class A raw materials as possible and as little as possible to purchase Class C raw materials, and 

reduce the cost of transshipment and storage, and at the same time hope that the amount of transshipment 

loss during transshipment is small. Making a new ordering plan and transshipment plan, and analyze the 

implementation of the plan effect. The company already has the potential to increase production capacity 

through technology upgrades. According to the actual situation of existing raw material suppliers and 

forwarders, determine how much the company can increase its weekly production capacity, and give the 

ordering and forwarding plan for the next 24 weeks. 

2. Model Establishment 

2.1. Evaluation model based on factor analysis 

We establish an evaluation model based on factor analysis according to the new indicators [5]. 

The average weekly supply refers to the situation that the average weekly supply can visually express 

the supply, which can be expressed as: 
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α =
∑ 𝑤𝑖
240
𝑖=1

240
                               (1) 

The difference between the supplier's supply and the company's order, expressed by the difference 

between the supply and the order, can be expressed as: 

β = ∑ 𝑤𝑖 − ∑ 𝑊𝑖
𝑛
𝑖=1

𝑛
𝑖=1                           (2) 

The weekly supply range is the difference between the maximum and minimum supply, which can 

represent the variation range and dispersion degree of the variable distribution, and can be expressed as: 

γ = max{𝑤𝑖} − min⁡{𝑤𝑖}                         (3) 

Weekly supply variance is the weekly supply minus the square of the mean divided by the total 

number of weeks, reflecting the degree of deviation between the random variable and the mean, and can 

be expressed as: 

σ =
(𝑤𝑖

∑ 𝑤𝑖
𝑛
𝑖=1
240

)2

𝑛−1
                               (4) 

The ratio of supply to order is: 

φ =
𝑖=𝑖+1⁡(𝑤𝑖≠0)

𝑗=𝑗+1(𝑊𝑖≠0)
                              (5) 

The order percentage refers to the number of times the order places an order in the total number of 

weeks, and the supply percentage refers to the number of times the supplier delivers in the total number 

of weeks, which can be expressed as: 

η =
𝑖=𝑖+1⁡(𝑤𝑖≠0)

240
                              (6) 

μ =
𝑖=𝑖+1⁡(𝑊𝑖≠0)

240
                              (7) 

After the above results are calculated by MATLAB, factor analysis method is used, and KMO (Kaiser-

Meyer-Olkin) coefficient and variance contribution rate are calculated by SPSS. Influence factors were 

used to analyze the 50 excellent raw material factories by the comprehensive evaluation method [3]. 

2.2. Models based on goal programming 

The objective function is to select the smallest number of suppliers [4], let i, j traverse the matrix to 

find the number of weeks and times that are not 0, which can be expressed as: 

𝑓𝐴 = (∑ (𝐶𝐴)
24
𝑖=1 ) + (∑ (𝐶𝐵)

24
𝑖=1 ) + (∑ (𝐶𝐶)

24
𝑖=1 )                   (8) 

The objective function should be changed to the minimum cost. According to the model assumption, 

the company purchases all the raw materials provided by the supplier, so the cost calculation should be 

determined according to the supply quantity, so the objective function is: 

𝑔(𝑥) = 1.2 × 𝐻𝐴 + 1.1 × 𝐻𝐵 + 1.0 × 𝐻𝐶                   (9) 

Combining with the loss rate of the forwarder, the final result is: 

ℎ1 = 𝜌 × 𝑋𝐴 × (
𝐻𝐴
𝐻𝐵
𝐻𝐶
)                          (10) 

2.3. Multiple linear regression model 

Assuming that a dependent variable y is affected by k independent variables 𝑥1, … . , 𝑥𝑘.⁡Then, the 

structure of the multiple linear regression model is: 

𝑦𝑎 = 𝑝0 + 𝐵𝑥0 + 𝑝0𝐵𝑥1𝑎 + 𝑝𝑘𝐵𝑥𝑘𝑎 + 𝜀𝑎                   (11) 

where 𝑝0, 𝑝1, … , 𝑝𝑘 is the pending parameters, 𝜀 is a random variable. 

If 𝑏0, 𝑏1, … , 𝑏𝑘 are the fitted values of 𝑝0, 𝑝1, … , 𝑝𝑘, respectively, the regression equation is: 

y = 𝑏0 + 𝑏1𝑥1 +⋯+ 𝑏𝑘𝑥𝑘                         (12) 

where 𝑏0 is a constant,⁡𝑏0, 𝑏1, … , 𝑏𝑘 is called the partial regression coefficient. 
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2.4. A model for dual-objective programming 

A dual-objective programming model is established to solve the most economical and at the same 

time the least loss rate scheme. Now we plan to purchase as many A products as possible and use B and 

C products as little as possible. By consulting the literature, we can see that we can assign weights to A, 

B, and C raw materials through the priority factors and weight coefficients in the target optimization 

model. Therefore, the objective function is calculated [2]. The requirement of the minimum number of 

suppliers is missing, and the objective function has also changed at this time, but the decision variables 

and constraints are roughly the same. Through the analysis of the results, the total daily supply volume 

is generally in the situation. It is less than the maximum range of transportation that can be transported. 

Under the assumption that we do not take into account the cost caused by the number of transportations, 

we only need to reduce the loss rate to a minimum. 

3. Model Solution 

Use MATLAB for fitting, and then use the minimum curvature for local fitting to remove the more 

abnormal data. The data reduction processing uses sample reduction [1]. The weekly average supply, 

supply and order quantity can be calculated. The data of seven factors, such as the difference, the weekly 

supply range, the weekly supply variance, the ratio of the supply to the order, the order percentage, and 

the supply percentage. After calculating the data of the above seven factors, 3-5 calculated KMO 

coefficients are randomly selected. Using the weekly average supply, the difference between the supply 

and the order, the extreme difference in the weekly supply, the variance of the weekly supply, and the 

average supply-to-order ratio, the KMO coefficient is calculated to be 78.1%, and the result is shown in 

Fig. 1. 

 

Figure 1: KMO coefficient derived from five factors 

Four factors were selected to calculate the KMO coefficient: the difference between the supply 

quantity and the order quantity, the weekly supply difference, the weekly supply variance, and the 

average supply-to-order ratio, and the result was 73.4%, as shown in Fig. 2. 

 

Figure 2: KMO coefficients derived from four factors 

The KMO coefficient is 78.7% calculated by using four factors, the difference between the supply 

and the order, the extreme difference in the weekly supply, the variance of the weekly supply, and the 

average weekly supply, as shown in Fig. 3. 
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Figure 3: KMO coefficients derived from four factors 

The KMO coefficient is calculated to be 67% using the four factors of the weekly supply range, the 

weekly supply variance, the weekly average supply and the average supply-to-order ratio, as shown in 

Fig. 4. 

 

Figure 4: KMO coefficients derived from four factors 

According to the above four results, the largest KMO coefficient is 78.7%. The selected factors 

include the difference between the supply quantity and the order quantity, the extremely poor weekly 

supply quantity, the variance of the weekly supply quantity, and the weekly average supply quantity. The 

four factors are comprehensively evaluated, the variance contribution rate of each factor is used as a 

weight, the score of each factor is weighted, and then the total factor score of each supplier is obtained: 

f =
𝑉1

∑ 𝑉𝑖
4
𝑖=1

𝑓1 +
𝑉2

∑ 𝑉𝑖
4
𝑖=1

𝑓2 +
𝑉3

∑ 𝑉𝑖
4
𝑖=1

𝑓3 +
𝑉4

∑ 𝑉𝑖
4
𝑖=1

𝑓4                 (13) 

The serial numbers of the top 50 suppliers after the total factor score is obtained, as shown in table 1. 

Table 1: Top 50 Suppliers 

Top 50 

S229 S361 S108 S340 S282 

S275 S329 S131 S268 S356 

S306 S151 S139 S330 S194 

S140 S308 S352 S143 S247 

S307 S284 S395 S365 S031 

S037 S374 S040 S364 S367 

S338 S346 S080 S294 S055 

S218 S244 S003 S189 S273 

S114 S292 S086 S266 S005 

S078 S007 S123 S154 S208 

By calculating and then inputting it into MATLAB for calculation, it is finally calculated that at least 

131 suppliers should be selected to supply raw materials to meet the production needs, as shown in Fig. 
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5. 

 

Figure 5: Screened 131 suppliers 

Let 𝑎𝑖,𝑗 represent the supply quantity of the ith supplier in the jth week, 0 ≤ i ≤ 200, 0 ≤ j ≤ 240, 

fix i, and the sum of j from 1 to 240 weeks, that is, the supply quantity of the ith supplier in the 240th 

week, the requirement is not less than to meet the production needs of the enterprise for two weeks, the 

average inventory is: 

w =
∑ 𝑎𝑖,𝑗
240
𝑗=1

𝑆𝑢𝑚⁡𝑜𝑓⁡𝑡𝑖𝑚𝑒𝑠⁡𝑜𝑓⁡𝑛𝑜𝑛−𝑧𝑒𝑟𝑜⁡𝑤𝑒𝑒𝑘𝑠
                         (14) 

Considering the effect of the average attrition rate, the following formula needs to be satisfied in the 

first week: 

(
𝑆𝐴

0.6
+

𝑆𝐵

0.66
+

𝑆𝐶

0.72
) × (1 − 𝜑) ≥ 5.64 × 104                   (15) 

(
𝑆𝐴

0.6
+

𝑆𝐵

0.66
+

𝑆𝐶

0.72
) × (1 − 𝜑) ≥ 2.68 × 104                   (16) 

Need to meet the 24-week production needs of the enterprise, the total cost = raw material cost + 

transportation cost: 

𝑇𝑖 = 𝑝𝑖 + 𝑡𝑖                                (17) 

   Solving the raw material cost of each company, set the unit price of C material as "1", then the 

cost of B material is "1.1", and the raw material cost of A is "1.2", because it is necessary to purchase A 

as much as possible, and as little as possible purchase C, and because in the second question, it is found 

that B of B is the least cost-effective material, the unit price is high, and the required quantity is also 

large, so we add a weight to A, B, and C, and purchase A, B , the ratio of C is 20:0.1:0.9. In the second 

question, we find the production demand of not less than two weeks. After the third week, we only need 

to consider the production demand of each week [6], which can be expressed as: 

(
𝑆𝐴

0.6
× 20 +

𝑆𝐵

0.66
× 0.1 +

𝑆𝐶

0.72
× 0.9) × (1 − 𝜑) ≥ 2.84 × 104⁡             (18) 

Weekly raw material cost: 

𝑝𝑖 = 1.2 × 𝐴𝑖 + 1.1 × 𝐵𝑖 + 1 × 𝐶𝑖                      (19) 

Finding outmin⁡{∑ 𝑇𝑖⁡,
24
𝑖=1 ∑ 𝑇𝑖⁡

25
𝑖=2 , … . , ∑ 𝑇𝑖⁡,

240
𝑖=217 }, we can get the most economical plan for the next 

24 weeks. 

Through our calculation, we found that, under normal circumstances, the total maximum supply per 

day is less than the maximum range that can be transported by transportation, which is 6,000 cubic meters 

per week. When we do not calculate the cost caused by the number of shipments, we transport all the 

supply almost every day, and all 8 forwarders use them at the same time. In this case, we only need to 

reduce the loss rate to the minimum [7]. 

Based on the genetic algorithm, we formulate the following steps: 

Step 1: Initialization: Randomly formulate a transport plan 

Step 2: Individual evaluation: Calculating the fitness of each program in the group. 

Step 3: Selection operation: Usin the roulette strategy to determine the suitability of the transshipment 

plan, judge whether it meets the optimization criteria, if so, output the best plan and its optimal solution, 

end, otherwise, go to the next step, and select according to the fitness The regeneration scheme, the 
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scheme with high fitness has a high probability of being selected, and the scheme with low fitness is 

eliminated. 

Step 4: Crossover operation: Generating a new scheme according to a certain crossover probability 

and crossover method 

Step 5: Mutation operation: Generating a new generation transport scheme by crossover and mutation, 

return to step 2 

Step 6: Judgment of termination conditions: Taking the solution with the maximum fitness obtained 

in the evolution process as the output of the optimal solution, and terminating the calculation. 

Through the above dual-objective planning model, we can see that the company's ordering plan and 

transshipment plan for the next 24 weeks. 

4. Conclusion 

In this paper, we analyze the problem of meeting production demand by establishing factor analysis, 

multiple linear regression and objective programming models, and give the optimal task pricing scheme. 

We can use the objective programming model, from the objective function, decision variables The 

objective function is the operation plan with the least loss, and it is calculated that at least 131 suppliers 

need to be selected, and then selected from 131 to obtain the plan with the least loss, the most economical, 

and meet the production needs of the enterprise. 
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