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Abstract—Based on the H-M model, the optimal incentive model under 

competition was constructed, the best incentive system was constructed by 

solving the model, and its incentive characteristics are analyzed. Based on the 

theory of econometrics, an empirical model of incentive system was 

constructed, and the correlation and significance between the main core 

variables and incentive intensity are empirically tested. The results show that 

competition has a significant effect and positive effect on incentive level. 

Incentive level has a non-linear correlation with service cost and risk 

preference, within a certain range, the best incentive level is negatively related 

to them. 

Keywords—Subject librarian, incentive level, incentive contract 

1 Introduction 

Computer science and technology literature information retrieval is offered by col-

leges and universities to improve information literacy of college students. Among 

them, information awareness and information ability are the core content of infor-

mation literacy. This course introduces literature type, search field, search term, 

search operator, search strategy, search principle and many more to college students. 

Information retrieval needs retrieval platform to achieve. The retrieval system in-

cludes comprehensive, professional and multiple types databases. The retrieval plat-

form database has its own search rules. Computer science and technology literature 

information retrieval learning will benefit the students a lot in their life and study. It 

can help students learn to use various databases to retrieve the information they need. 

Through learning computer literature information retrieval, college students are re-

quired to be able to determine the nature and scope of the information they need, 

grasp the existence of information sources, evaluate information and select useful 

information to solve difficult problems in life and study. The ultimate goal of comput-

er literature information retrieval is to solve problems with information. 
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Computer science and technology literature information retrieval teaching is fore-

most teaching task undertaken by the subject service team. The subject service team is 

a subject librarian group engaged in related subject services in university libraries. 

Subject librarians cooperate with each other and make full use of their skills and sub-

ject knowledge to provide users with in-depth subject knowledge services. With the 

continuous expansion of the content of subject education services, the subject service 

team mainly provides services for the administrative decision-making departments of 

universities, the departments where the key subjects are located, scientific researchers, 

key laboratories and bases through subject information analysis, training and teaching, 

subject resource promotion, teaching and research document resource construction, 

document resource retrieval and delivery, scientific and technological innovation, etc. 

Subject librarians are not only proficient in using various computer retrieval systems 

but also proficient in different data analysis tools. They are not only closely related to 

the construction of first-class disciplines in universities, but also very important. 

Focusing on reality, an interview survey of nearly 1,000 subject librarians in more 

than 100 academic libraries directly revealed that the low compensation of subject 

librarians is the fundamental reason for the loss of attractiveness of subject services. 

Outstanding problems such as "insufficient incentives" faced by the subject service 

team have caused subject librarians to encounter problems such as insufficient intense 

emotion, low work enthusiasm, irresponsible attitude, and low service quality in sub-

ject service team. Therefore, it is very urgent and necessary to establish and improve 

the incentive system of subject service team.  

Scholars mainly discuss the issue of subject librarian motivation from the theoreti-

cal and empirical levels. In terms of theoretical research, scholars mainly put forward 

a series of programs to effectively motivate subject librarians based on management 

incentive theory. Based on the comprehensive incentive theory, Yan [1] constructed 

an incentive model for the subject service team of academic libraries, analyzed its 

incentive process and characteristics. Wan [2] deeply analyzed the connotation of 

subject librarian's psychological contract and the mechanism of using psychological 

contract to encourage subject librarian, believed that psychological contract is a true 

reflection of subject librarian's needs and an important guarantee for effective motiva-

tion of subject librarian, and proposed that the enthusiasm and creativity of subject 

librarians can be continuously and effectively improved through development incen-

tives, guarantee incentives, target incentives, trust incentives, and evaluation incen-

tives, and the sustainable development of subject services can be realized. Wei [3] 

analyzed the current incentive situation and existing problems of subject librarians, 

and believed that a scientific, reasonable and feasible personalized incentive mecha-

nism should be constructed based on demand to effectively motivate subject librarians 

and promote the development of the library business. Goodsett and Walsh [4] be-

lieved that unfamiliar academic and teaching requirements make librarians more anx-

ious. Therefore, a tutoring plan can effectively encourage subject librarians to adapt to 

the new environment was proposed. Silva et al. [5] discussed how time and experi-

ence affect subject librarians' cognition of tenure, and found that providing academic 

librarians with tenure and teacher status is an effective way to attract and retain high-

quality subject librarians.  
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In terms of empirical research, Wu [6] believed that personal achievement is a 

unique incentive element and the basis for designing an incentive mechanism. Com-

bining the practice of subject librarians in subject knowledge services, Song [7] be-

lieved that subject librarians need 22 skills and knowledge to carry out subject 

knowledge services, and the rationality and necessity of these ability requirements 

have been proved again through investigation and research. Zhang et al. [8] collected 

data through questionnaires, drew lessons from the theoretical model of planned be-

havior, built a conceptual model of knowledge sharing influencing factors of academ-

ic library subject service teams in a media environment, and constructed a structural 

equation model for empirical testing. The accessibility, timeliness, and richness of 

shared knowledge of the library subject service team have been obtained, and the 

quality factor has a high impact on the knowledge sharing intention, and there is a 

positive effect. Tinuoye et al. [9] elaborate that job environment, salary level, fairness, 

professional title, academic promotion, learning and training have an important effect 

on the job satisfaction, the work efficiency and the high-quality service of the subject 

librarians. Silva and Galbraith [10] found that salary incentives are very important for 

subject service librarians through the questionnaire. The longer they have been en-

gaged in the academic library, the higher the likelihood that they will consult for more 

salaries, and the likelihood of women take part in salary negotiations is often lower.  

To sum up, from the existing literature on incentives for subject librarians, there 

are more qualitative studies based on management incentive theory, and fewer empir-

ical studies. In particular, the existing empirical research is mainly realized through 

investigation and research methods, while the research on establishing empirical 

models based on real data for testing is relatively rare. Based on the theory of eco-

nomic incentives—principle-agent theory, we construct an optimal incentive model 

for subject librarians in academic libraries, and analyze incentive characteristics 

through model solutions. And on the basis of theoretical research, we establish an 

incentive empirical model to test the correlation and significance between the incen-

tive level and the main variables.  

2 Incentive Optimization Model 

2.1 Basic assumptions 

Assumption 1: Subject librarians have two tasks, and they are independent each 

other. ei1 indicates the effort level of the subject librarian for the one task, and ei2 

denotes the other effort level. 

Assumption 2: Suppose the effort level of subject librarian i in different tasks is 

completely independent, and its service cost function is 𝐶𝑖(𝑒𝑖1, 𝑒𝑖2) = 𝑒𝑖1
2/2𝑡1 +

𝑒𝑖2
2/2𝑡2, where a larger ti means a smaller service cost, and i=1, 2. 

Assumption 3: Subject librarians are homogeneous. Subject librarians have a com-

petitive relationship and the intensity of competition for the two tasks is the same. 

Therefore, the performance output functions of two subject librarians are respectively. 
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(1) 

 12 12 12 22 2( )S e b e e = + − +
 

(2) 

 21 21 11 21 3( )S e b e e = + − +
 

(3) 

 22 22 12 22 4( )S e b e e = + − +
 

(4) 

where, b is the user transfer coefficient, that is, the intensity of competition. θi rep-

resents uncontrolled exogenous randomness, and obeys a normal distribution and 

𝜎𝑖
2 > 0, i=1, 2, 3, 4.  

The above expression contains the following two aspects. 

1. When 

0, 1,2, 1,2
ij

ij

S
i j

e


 = =


, it means that when the competitor's effort remains 

unchanged, and subject librarians increase their effort, the performance output will 

increase accordingly. 

2. When 
𝜕𝑆𝑖𝑗

𝜕𝑒𝑖𝑗
< 0, 𝑖 = 1,2, 𝑗 = 1,2, it means that the effort level of the subject librari-

an remains unchanged, and the performance output of the subject librarian will be 

impaired with the increase of competitors' effort level.  

Assumption 4: It is assumed that university administrators provide linear salary in-

centive 1 1 2 2 , 1,2i i ib S b S i = + + =
 to supervise and motivate subject librarians to 

work hard. Where,   represents fixed salary, b1>0, b2>0 represent the service value 

sharing ratio. 

Assumption 5: The subject librarians have an utility function 
1 2[ ( , )]

1 2( , , ) C e ee e e    − −= −
. ρ>0 means that subject librarian is risk aversion, and the 

retained income for subject librarian to receive incentives is u . 

2.2 Total social surplus 

1. Expected net income of managers 

the expected income of the library managers is 

11 12 21 22 11 12 21 22 11 21 12 22( ) 2 ( ) 2 ( )E S S S S e e e e b e e b e e+ + + = + + + + − + −
 

(5) 

The expected benefits of subject librarians are 

 

1 1 11 2 12

1 11 1 11 21 2 12 2 12 22

( ) ( )

         ( ) ( )

E E b S b S

b e b b e e b e b b e e

 



= + +

= + + − + + −
 

(6) 
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So, the expected net income of the library managers is 

11 12 21 22 1 2

11 12 21 22 11 21 12 22 1 11 1 11 21

2 12 2 12 22 1 21 1 11 21 2 22 2 12 22

( ) ( ) ( )

    2 ( ) 2 ( ) ( )

    ( ) ( ) ( )
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e e e e b e e b e e b e b b e e
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



= + + + − −

= + + + + − + − − − − −

− − − − − − − − − −  

(8) 

2. The CE of subject librarians 

According to the hypothesis, the expected net income of subject librarians is re-

spectively 

 

1 1 11 12 1 11 1 11 21 2 12

2 2

2 12 22 11 12

1 2

( ) ( , ) ( )

1 1
( )

2 2

E C e e b e b b e e b e
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t t
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(9) 
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2 2
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( )

2 2
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(10) 

Therefore, the CE of subject librarians are respectively 
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(12)

 

3. Total social surplus 

The total social surplus TS is defined as the sum of the manager’s expected net in-

come and the certainty equivalent income of the subject librarian:  

 

11 12 21 22 11 21 12 22

2 2 2 2 2 2 2 2

11 12 21 22 1 1 2 2

1 2 1 2

2 ( ) 2 ( )

1 1 1 1
    

2 2 2 2
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e e e e b b
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   

= + + + + − + −

− − − − − −

 

(13) 

2.3 Model construction, solution and analysis 

When the information is asymmetric, in order to achieve the best interests of both 

the manager and the subject librarian, the two conditions of participation constraint 
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and incentive compatibility constraint must be met at the same time, so the incentive 

optimization model is shown below.  
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where, (1) and (3) in the model respectively represent the participation constraint 

conditions; (2) and (4) respectively represent the incentive compatibility constraint 

conditions.  

The above-mentioned incentive compatibility constraint conditions respectively 

seek the first-order conditions for the effort levels 1ie
 and 2ie

, then substitute them 

into the objective function in the model, and then seek the first-order conditions for 

the incentive intensity bi, and then the optimal salary incentive is (𝛼̄, 𝑏̄1, 𝑏̄2, 𝑒̄1, 𝑒̄2), 
that is 

 1 1 2 2 ,  1,2i i ib S b S i = + + =
 

(15) 

where, the optimal sharing ratios are respectively 
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(16) 

The fixed salary of subject librarian is 
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(17) 
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And the best effort levels of subject librarian are respectively 

 

11 1 1

12 2 2

21 1 1

22 2 2

(1 )

(1 )

(1 )

(1 )

e t b b

e t b b

e t b b

e t b b

= +

= +

= −

= −
 

(18) 

By seeking partial guidance on the optimal incentive contract, the change trend of 

the optimal incentive intensity (service value sharing ratio) of subject librarians can be 

obtained with the change of competition intensity among subject librarians b, service 

cost c, risk aversion level ρ, and randomness of the external environment σ2. The 

changing trends of the factors are shown in Table 1. 

Table 1.  Trends of the core factors 

Incentive intensity Competitive intensity b↑ Risk aversion ρ↑ Uncertainty σ2↑ Service cost c ↑ 

b1 ↑ ↓ ↓ ↓ 

b2 ↑ ↓ ↓ ↓ 

3 Empirical Test 

3.1 Variable description and model setting 

Variable description: The data required for the empirical research is obtained 

through questionnaires. Through statistical analysis, the data characteristics are as 

follows. 

Table 2.  Descriptive characteristics of variables 

Variables Observations Mean values Maximum values Minimum value Standard deviations 

Ln(lnc) 409 10.2854 12.2142 7.6824 0.6913 

Com 419 0.1227 0.5 0 0.0615 

Cos 413 7.8815 15 3.1090 1.9352 

Ara 316 0.0384 2.7603 -0.7551 0.3828 

Unc 419 7.9116 15 1 5.2423 

Lnfp 411 6.9388 7.4955 6.2146 0.2645 

Lndp 411 6.3240 6.9077 5.7037 0.2528 

Age 419 9.6157 13 1 3.6605 
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Table 3.  Correlation analysis of variables 

Variables Com LnCos Ara Unc Lnfp Lndp Age 

Com 1.0000       

LnCos 0.0115 1.0000      

Ara -0.0122 -0.0546 1.0000     

Unc -0.2710 -0.0316 0.0754 1.0000    

Lnfp -0.1888 -0.0300 -0.0510 0.3809 1.0000   

Lndp -0.1605 -0.0350 -0.0348 0.3702 0.7405 1.0000  

Age -0.1401 0.0485 -0.0673 0.0929 -0.0182 0.0121 1.0000 

 

Model setting: We construct an empirical model composed of incentive level, 

competition intensity, service cost, risk preference and randomness of library external 

environment, and empirically tests the influence of the main core variables on the 

optimal incentive intensity (sharing ratio).  

In the determination equation of incentive intensity, the core variables are competi-

tion level, service cost, risk preference and randomness of user choice, and the corre-

sponding equations are constructed as follows. 

 1 2 3 4( ) C Cosit it it it it itLn Inc om Ln Ara Unc     = + + + + +
 

(19) 

 

2

1 2 3

2
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( ) C ( Cos ) Cos

             ( )

it it it it

it it it it

Ln Inc om Ln Ln

Ara Ara Unc

   

   

= + + +

+ + + +
 

(20) 
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( ) ( )

it it it it

it it it it

it it it

Ln Inc Com Ln Ln

Ln Ara Ara Unc
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   

   

  

= + + +

+ + + +

+ + +
 

(21)

 

 

3 2

1 2 3

2

4 5 6 7

8 9 10

( ) ( Cos ) ( Cos )
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( ) ( )
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   

  


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+ + + +

+ + +  

+
 

(23)
 

In the above economical empirical model, the intensity of competition is measured 

by the ratio of annual quantity of one novelty search to the total annual quantity of all. 

Com represents the intensity of competition. Other core variable detailed measure-

ments can be find in the reference [12]. 
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3.2 Analysis of empirical results 

Based on the constructed empirical model, we empirically test the influence of 

competition intensity, service cost, risk aversion, and the uncertainty of the external 

environment on incentive level after running the measurement software Stata14.0. 

The empirical tests are the following Table 4. 

Table 4.  Correlation regression analysis of core variables under competition intensity 

Core Variables Model 1 Model 2 Model 3 Model 4 Model 5 

Com 2.5414
***

 2.5830
***

 3.2960
***

 3.3297
***

 3.3151
***

 

(4.42) (4.6) (6.59) (6.69) (6.68) 

(LnCos)3 
 0.6379 1.4805 1.4172 1.4176 

 (0.6) (1.57) (1.51) (1.52) 

(LnCos)2 
 -3.2853 -8.1934 -7.6492 -7.6145 

 (-0.53) (-1.5) (-1.41) (-1.40) 

LnCos 
0.1221 5.4926 15.0260 13.6333 13.4677 

(0.62) (0.46) (1.43) (1.31) (1.29) 

Ara2 
 

-0.2589
***

 -0.2836
***

 -0.2864
***

 -0.2830
***

 

 (-4.43) (-5.27) (-5.31) (-5.26) 

Ara 0.1512
**

 0.3723
***

 0.4388
***

 0.4417
***

 0.4387
***

 

(2.42) (4.74) (6.09) (6.12) (6.10) 

Unc 0.0208
*

 0.0226
**

 
-0.0048 -0.0066 -0.0190* 

(1.79) (2.06) (-0.52) (-0.72) (-1.69) 

Lnfp 
  

0.7390
***

 0.6798
***

 0.6601
***

 

  (3.61) (3.30) (3.21) 

Lndp 
  

0.7682
***

 0.8279
***

 0.8486
***

 

  (3.54) (3.8) (3.89) 

Age*Dum 
   

0.0146
*

 
 

   (1.72)  

Age*Dum*Unc 
    

0.0020
**

 

    (2.17) 

Within R2 0.0703 0.1272 0.2630 0.2609 0.2606 

Between R2 0.1396 0.2378 0.4757 0.4945 0.5014 

Overall R2 0.1338 0.1910 0.3780 0.4068 0.4258 

N 315 315 315 315 315 

***, **, * Indicate that the core variables are significant at the level of 1%, 5%, 10%, respectively. 

4 Conclusion 

Based on the conclusions of incentive theory, we collect relevant data of subject li-

brarian of novelty retrieval, constructs an empirical model of incentive intensity that 
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includes competition intensity, and empirically tests the significance and correlation 

between the main core variables and incentive intensity. Through empirical analysis, 

the following important conclusions are obtained.  

1. In the incentive system designed by the manager, the incentive intensity imple-

mented by the manager to the subject librarian, that is, the value sharing ratio ob-

tained is closely related to four factors of competitive relationship among subject 

librarians, subject service cost, risk avoidance degree, and randomness of entrust-

ing clients to choose subject services.  

On the one hand, it is recommended to learn from the successful experience and 

practices of enterprises and other organizations, and implement an income distribution 

system for subject librarians with fixed income plus subject service value sharing. The 

proportion of value sharing mainly depends on the comprehensive technical ability of 

the subject librarian, the mutual relationship, the service cost, the degree of risk aver-

sion, and the uncertainty of the external environment. On the other hand, managers 

should choose subject librarians with high-risk preferences, high comprehensive tech-

nical capabilities, and low unit effort costs. Subject librarians with higher risk aver-

sion will reduce their own risk and effort in order to reduce their own level of effort, 

which will damage the service output of the institution. However, subject librarians 

with higher comprehensive technical level and lower unit effort cost have a higher 

degree of effort, which will increase the service output of subject service institutions. 

At the same time, managers can train subject librarians to achieve a win-win situation.  

2. The intensity of competition has a significant effect on the incentive. The higher 

competition, the more intense the competition for subject librarians. Therefore, 

managers should strengthen incentives to achieve a win-win. The relationship be-

tween subject librarians will affect the service output of subject librarians. Before 

designing a salary incentive system, managers should evaluate multiple tasks un-

dertaken by subject librarians based on the relevance of tasks, determine the rele-

vant attributes and interrelationship characteristics between subject librarians based 

on the optimal incentive contract, and can strengthen the mutual relationship be-

tween subject librarians by setting up a reward and punishment system.  

3. The service cost has little effect on the incentive level, and the relationship be-

tween incentive level and service cost is not a linear relationship, but a complex 

nonlinear relationship. In a certain range, the higher the service cost, in order to 

maximize the expected benefits of managers, managers should weaken incentive. 

4. The risk aversion has a significant effect on the incentive level, and the relationship 

between incentive level and risk aversion is not a linear relationship, but a quadrat-

ic correlation. Within a certain range, the higher risk aversion, the more risk that 

they are afraid of. In order to meet the managers' expectation of the best returns, 

managers will weaken the incentives for subject librarians.  

5. The uncertainty of the external environment of the library, that is, the randomness 

of entrusting clients to select subject services, has a high effect on the incentive, 

and there is a negative effect with it. That is, the higher the randomness of service 

selection, the manager should reduce the sharing ratio of subject librarians.  
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