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Abstract 

As an essential part of modern business intelligence, performance evaluation has 
attracted increasing attention. Still, little attention has been paid to the performance 
evaluation process of improving the performance of the evaluation object. This paper 
introduces a process improvement method of traditional performance evaluation based 
on a genetic algorithm and proposes a procedural performance evaluation system based 
on the basic process model. Firstly, the genetic algorithm is used to optimize the 
evaluation criteria and find the relatively optimal standards to improve the accuracy of 
the evaluation criteria. Through the process improvement strategy, the evaluation 
object's evaluation is completed to stimulate the continuous improvement of the thing. 
This paper gives the basic design and algorithm description of the strategy. Finally, 
through application examples and experimental data, it is explained that this evaluation 
method can significantly improve the ability and level of the evaluation object. 
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1. Introduction 

With the continuous expansion of the scale and scope of government financial expenditures, 
the performance of economic spending, as an essential part of government performance 
management, has an increasing influence on government performance management. It 
occupies a vital role in the public financial system, significantly improves the government's 
operational efficiency and financial management level, and reduces the waste of monetary 
funds. The purpose of financial expenditure performance evaluation is to integrate the 
performance concept into the whole process, from the application of monetary funds to the 
appropriation and use of funds. After the expenditure is completed, the review and acceptance 
is essential in improving the government's administrative efficiency and implementing the 
organizational accountability system[1].  

The performance evaluation of domestic and foreign financial expenditures has gone from 
studying the performance of mechanical efficiency methods to improving administrative 
efficiency and introducing the principle of fairness to evaluate government behavior. Finally, it 
develops a large-scale introduction of the performance evaluation method of enterprise 
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management to build a performance index system to study the performance of financial 
expenditures.  

Constantly searching for individuals in the group, excellent individuals gradually approach the 
optimal solution, improve the entire evaluation process, and propose a control strategy for the 
evaluation process. Therefore, the author improves the performance evaluation process from 
two aspects. Use genetic manipulation to restructure individuals in the group to form 
evaluation standards, enhance the process of generating evaluation standards, and propose 
strategies for developing evaluation standards. 

Section 2 introduces the evaluation criteria generation strategy, Section 3 introduces the idea 
and specific practice of the evaluation process control strategy, and Section 4 concludes our 
work. 

2. Evaluation Criteria Generation Strategy 

2.1. Genetic Manipulation 

Selection 

Developing various selection operations is to avoid gene deletion and improve global 
convergence and efficiency. In the genetic algorithm, the superior individuals are selected and 
inserted into the next generation of new groups to eliminate inferior individuals, reflecting the 
principle of "survival of the fittest"[2]. The selection operation strategy has nothing to do with 
coding. The main idea of selection is that the replication probability of a string is proportional 
to its fitness. Individuals with extensive fitness accept the selection and reproduce; individuals 
with small fitness are deleted and die. In this paper, roulette selection is adopted, and the ratio 
of the fitness of the individual to the sum of the fitness of the individuals in the group is used as 
the probability of being selected—the higher an individual's fitness, the greater the probability 
of being selected[3]. 

Cross 

In this paper, the operation method based on each adaptive degree between the male parents 
is adopted, that is, the recombination operation[2], to realize the mating operation. 

The recombination operation is not to exchange the genes of a pair of male parents but to 
randomly select a couple of male chromosomes according to the mating probability and then 
according to the principle that the male parent with high fitness has a high likelihood of being 
selected, the chromosomes are chosen in order. Selecting alleles from the parent to form a 
daughter chromosome. Denoting the desired pair of parents as X1andX2And their fitness values 
in the round t are key

1
(t), key

2
(t). Calculating the probability of picking an allele: 

p1 = key
1

(t)/[key
1

(t) + key
2

(t)]                                                          (1) 

p2 = key2(t)/[key1(t) + key2(t)]                                                          (2) 

Then select alleles from X1or X2according to p1、p2 from i = 1,2, ⋯ , L (L is the length of the 
string in the individual), the specific operation is: 

(1) Generate a random sequence ai between 0 and 1(i = 1,2, ⋯ , L). 

(2) Compare ai with p1 or p2 to determine the selected allele. 

① If p1 ≤ p2, select the allele of X1 when a1 ≤ p1And select the allele of X2 when a1 > p1. 

② If p1 > p2, select the allele of X2 when a1 ≤ p2And select the allele of X1 when a1 > p2. 

(3) Repeat operation (2) until a daughter chromosome is generated. 

For example, for a selected pair of paternal chromosomes X1 → 00 | 1000 (budget item: 
education reform item A, performance score: 12.5), X2 →10 | 1101 (budget item: education 
reform item B, performance score: 14.06), in the t-th round, its fitness values are key1(t) = 0.6，
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key2(t) = 0.8 . Respectively, by the formula (2-2), formula (2-3) can get p1 = 0.428 571，

p2 =0.571 429. Let the sequence composed of random numbers ai(i = 1,2, ⋯ 6) : 0.326 128，

0.569 247，0.678 452，0.617 459，0.129 423，0.423 672. Therefore, according to the 
method of recombination operation, the daughter chromosomes can be obtained as shown in 
the recombination operation in the genetic algorithm in Figure 1. 

 

X1  0 0 1 0 0 0
X2  1 0 1 1 0 1

→ X3  0 0 1 1 0 0 

(Budget Item: Education Reform Item A, Performance Score: 13.75) 

Figure 1: Recombination operation in genetic algorithm 

Mutation 

In this paper, the simple mutation is used to generate mutation bits randomly and then flip the 
mutation bits to form a new individual. For example, for individual 1111111, the generated 
mutation bit is 3, then the unique individual after mutation is 1101111. 

The new individual produced by the mutation may be inferior to the original, so it should be 
compared. Suppose the fitness of the new individual is higher than that of the actual individual. 
In that case, the initial individual should be replaced, which can cancel the mutation probability 
and be assured of the mutation. 

Pick 

Decompose the newly generated individuals into different standard items, develop a specific 
value according to the reverse operation of the legal code rule, and then put this new scheme 
into the value range of the relevant standard items of each individual participating in the 
evaluation to determine the reasonable satisfaction, and then to facilitate the calculation of the 
fitness of the new scheme. To avoid losing better individuals, the literature  [3] saves a certain 
number of better individuals in the original group to replace the poor individuals in the new 
group. However, it is still possible to lose better individuals. If the new group is better, the 
fitness of the poor individuals may be higher than that of the better individuals in the original 
group, but they are replaced. If the new group is lacking, the fitness of the better individuals 
may be lower than that of the poor individuals in the original group degrees but not replaced. 

Individuals with high fitness are likely to be selected many times. The same individual crosses 
to obtain the same individual, which is not replaced after mutation. Therefore, the literature[3], 
After receiving the new population, delete the duplicate individuals and randomly generate the 
same number of individuals to supplement. After several generations, it occupies most or even 
all of the population, resulting in a stagnation of evolution. 

In this paper, the new group is mixed with the original group, and the non-repeated individuals 
with the highest fitness are selected to form a new group, which can avoid the loss of better 
individuals. Because there is no need to generate individuals randomly, the fluctuation of the 
average fitness of the group is reduced. 

2.2. Termination Rules 

Since the determination of the items in the evaluation criteria and the assignment of different 
items of satisfaction vary from person to person, the fitness target value cannot be determined 
in advance, and multiple iterations easily affect the calculation time, which cannot achieve the 
purpose of real-time decision support. So this paper adopts two methods of observing the 
changing fitness trend and setting an evolutionary threshold to judge the termination of the 
genetic algorithm. The method of monitoring the changing fitness trend is to stop the 
calculation when it is found that the evolution of the genetic algorithm cannot improve the 
performance of the solution, that is, the value of the fitness function. The way to set the 
evolution threshold is to select how many times to evolve artificially. 
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|f(t + 1)max − f(t)max| ≤ ∂                                                         (3) 

f(t + 1)max: The maximum fitness of the t+1 generation 

f(t)max: The maximum fitness of the t-th generation 

∂ : a tiny number specified in advance 

2.3. Evaluation Standard Generation Algorithm 

Algorithm 1：Generation of Evaluation Criteria 

Input：Data set U, population size M, maximum evolutionary algebra T, 
termination allowable error ∂ 

Output：The final criterion 
(1) Randomly generate M individuals as the initial population 
(2) Calculate the fitness of each individual 
(3) If evolutionary algebra i = T or meeting the termination criterion: 
(4)      Output( ) 
(5) Else: 
(6)      Selection( ) 
(7)      Cross( ) 
(8)      Mutation( ) 
(9)      Pick and get the next generation of groups 
(10) 𝑡 = 𝑡 + 1, Go to (4) 

3. Evaluation Process Control Strategy 

3.1. Suggested Spatial Variables in Evaluation Process 

Describe the evaluation process as a communication process[4]. Each evaluated object comes 
from an evaluated object set Z, Z=(1, 2, ..., m). Language is used in the evaluation, assuming 
language is a set of symbols, and Ψi represents the language set for the evaluation object of 
number i, which is called the proposal space (Proposal Space), from which the evaluation 
objects select information/suggestion Si （ Si ∈Ψi ） . Ψ  Elements of the suggestion space 
represent quotes in the evaluation question. In the evaluation, an evaluation may include 
multiple indicators. So the proposed space Ψi is a subset of Rn, where n depends on the number 
of evaluation indicators. 

At time t, the joint information of all evaluation objects is defined as 

St = ⋃ Si, tm
i=1  t>0                                                                    (4) 

It is an element of the joint proposal space Ψ = ⋃ Ψi
m
i=1 . 

Raiffa[5] described the concession as "the most common performance gap pattern of the 
evaluation object is monotonically decreasing. That is, the interval between the decreasing 
index values gradually decreases" such a pattern is very similar to the Cauchy column, The 
Cauchy column is a more general concept where monotonicity is not required, and the sequence 
is only likely to be stable in the limit direction. A space in which all Cauchy columns have limit 
points is called a complete space, where the representation of a process is restricted to a Cauchy 
column, constraining the description of the space in the entire space. First, define the individual 
proposal space Ψi is a space, an individual element, it may include a subset Y of the complete 
metric space. At this time, Y is a constrained subset of the Rn space, and the metric can be 
defined in this space. Therefore, in the model, A single message obtained from a participant has 
the following properties: 

It is essentially an n-dimensional vector, and in the i-th dimension, it is an element of the set Ψi; 

The individual proposal space Ψi is complete, and all Cauchy columns converge in this space; 
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Establish the completeness of the metric and group proposal space. 

3.2. Dynamic Description of Evaluation Process 

The evaluation function f determines the dynamics[6] of the information-based process in space 
Ψ, f: Ψ→Ψ shows how the stateX∈Ψ at time t is transformed into S′ϵΨat time t+1.Such state 
points constitute a sequence {S, f(S), f2(S), ..., fn(S), ...}. This iterative sequence {fi} is called a 
discrete dynamic system[7], and what we are interested in is the sequence {fi}i=1,...,n behavior, 
this type of unrolling system will exhibit three asymptotic behaviors: 

It may converge to a fixed point s inΨ, so there is f(s)=S; 

It may end up in a loop with period m{s, f(s), f2(s), ..., fm-1(s), s}, where m is the smallest positive 
integer such that fm(s) = S; 

fi(S) may move forever. 

Only the first behavior can be described as non-pathological in the evaluation process. The 
compression phenomenon can analyze processes ending at fixed points [8]. The compression 
factor in the evaluation reflects the degree of stress the evaluation object feels to reach an 
agreement and simulates the minimum concession in each iteration. The compression factor 
determines the degree of compression. The smaller the compression factor, the higher the 
compression degree and convergence rate[9]. 

This evaluation model mainly uses the evaluation object to make concessions. The evaluator 
only makes concessions when all evaluation objects do not make concessions and cannot 
achieve a "win-win" situation[10]. See Table 1 for the evaluation of objects meeting the 
standards. Excellent rate of enterprise evaluation after system application 

The number of objects participating in the assessment is: 52 

Evaluation period: 1 month 

Evaluation and investigation time: 12 months 

 

Table 1:Excellent rate of financial performance evaluation 

Time 1 2 3 4 5 6 7 8 9 10 11 12 

Excellent 
rate 

32% 46% 45% 55% 60% 58% 50% 52% 65% 67% 66% 70% 

 

4. Conclusion 

Usually, the evaluation standard generation strategy focuses on obtaining a more reasonable 
evaluation standard when performing performance evaluation at any time. It is mainly used to 
improve the internal evaluation traditional generation process, while the process control 
strategy focuses on a time axis. The improvement of the whole evaluation process needs to 
carry out many evaluations for a long time, mainly used to improve the entire evaluation 
process[11]. Through policy improvement, we can see that the effectiveness of performance 
evaluation has been dramatically enhanced through experimental data. The evaluation 
standard generation strategy using the genetic algorithm can not only automatically generate 
the standard but also make the standard closer to the objective standard, making the evaluators 
agree with the typical. Of course, combining other improvement strategies is necessary in 
complex situations to improve the system's overall performance [12]. 
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