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Abstract. The article analyzes and studies the problem of college enrollment 
publicity strategy prediction, uses the market reaction prediction theory in mar-
keting, and uses the brand selection model, Cox proportional risk model, Buzz 
model, big data analysis model, and the concept of spot testing to build a college 
enrollment publicity prediction model, which provides a scientific and reasonable 
solution for colleges and universities to formulate enrollment publicity strategies. 
The conclusions of this study can better guide colleges and universities to formu-
late enrollment publicity strategies, and provide methods for colleges and univer-
sities to optimize the structure of students. 
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1 Introduction 

With the deepening of the comprehensive reform of the college entrance examination, 
the competition among college students has become increasingly fierce. In order to en-
sure the quality of students and optimize the structure of students, the recruitment pub-
licity of colleges and universities has gradually become the core component of the re-
cruitment work. With the continuous upgrading and deepening of enrollment publicity, 
the enrollment publicity strategy of colleges and universities has become particularly 
critical. However, there has been a lack of scientific and reasonable prediction models 
for the formulated enrollment publicity strategy to play a role, produce results and op-
timize the impact on the student source structure. 
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2 Establishment of the Prediction Model of College Enrollment 
Publicity Strategy 

In the context of big data, Hadoop distributed storage and computing platform should 
be used to build the prediction model, which is mainly composed of HDFS distributed 
file system and MapReduce parallel computing as shown in Figure 1. 

 
Fig. 1. Big Data Analysis Model of College Enrollment Behavior [Owner-draw] 

In order to help colleges and universities make scientific and reasonable predictions on 
the enrollment promotion strategy, this paper uses the brand selection model, Cox pro-
portional risk model and Buzz model in the market reaction prediction in marketing to 
build a prediction model for the enrollment promotion strategy of colleges and univer-
sities as a whole, as shown in Figure 2. 

 

Fig. 2. Prediction Model of College Enrollment Publicity Strategy [Owner-draw] 
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2.1 Prediction Model for College Selection 

For examinees, the greater the utility of a university, the higher the probability of ex-
aminees applying for the examination. The utility of colleges and universities includes 
two parts, one is the solid and effective use of colleges and universities, and the other 
is the impact of external factors such as college enrollment scores, enrollment strate-
gies, and the quality of candidates. The specific model is as follows: 

First, suppose that K observable variables jointly determine the utility, and use a 
linear equation to express the relationship between these variables and utility, as shown 
in equation (1): 

𝑉𝑛𝑗 = 𝑎𝑗 + ∑ 𝑏𝑘𝑥𝑛𝑗𝑘
𝐾
𝑘=1 ; 𝑘 = 1, ⋯ , 𝐾; 𝑗 ∈ 𝐶; 𝑗 = 1, ⋯ , 𝐽                 (1) 

Among them, ja is the inherent utility of each university. Each university has its own 

unique ja  value, and J universities to be selected have a total of J such parameters. 
Usually these parameters are interpreted as the value of college entrance examination 
after controlling other variables. According to the estimated demand of the model, one 
of the J parameters can be limited to 0. Therefore, only J-1 such parameters need to be 
estimated. 

njkx  is a common variable that can be observed in every university. Some of these 
variables are related to examinees and some are related to voluntary reporting. They 

will affect the effectiveness of each university. kb  is the parameter or weight corre-
sponding to the k common variable. Each variable has a parameter corresponding to it, 
but different candidates with the same variable share the same parameter. Therefore, 
the candidate logo n is omitted from the subscript of the parameter. 

It can be seen that although examinees share the same parameters on the same vari-
able, the utility of the same institution may vary among different examinees due to 
different variable observations [1]. Taking the common Logit selection model as an 
example, the random part of its assumed utility follows Weibull distribution [2].  

𝑃𝑛𝑗 =
𝑒

𝑣𝑛𝑗

∑ 𝑒
𝑣𝑛𝑗𝐽

𝑗=1

; 𝑖, 𝑗 ∈ 𝐶; 𝑗 = 1, ⋯ , 𝐽                                  (2) 

In the formula (2), the numerator is the power function of the partial utility determined 
by College i, and the denominator is the sum of the power functions of the partial utility 
determined by all colleges in the college library. The random part of the utility no longer 
exists, which greatly simplifies the calculation process of the selection probability. By 
introducing equation (1) into equation (2), we get equation (3): 

𝑃𝑛𝑗 =
𝑒

𝑎𝑗+𝑏𝑘𝑥𝑛𝑖𝑘

∑ 𝑒
𝑎𝑗+𝑏𝑘𝑥𝑛𝑖𝑘𝐽

𝑗=1

; 𝑖, 𝑗 ∈ 𝐶; 𝑗 = 1, ⋯ , 𝐽                            (3) 
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In the above formula, njkx  is a known observation value, and ja  and kb  are unknown 

parameters that need to be estimated. We don't know the selection probability njP , but 
we know which university the examinee has applied from the university library. We 

use njy  to express the result of n selection. If the examinee n chooses the university j, 
1njy =

, else 
0njy =

. 
On the basis of the prediction model for college selection, the maximum likelihood 

method can be used to estimate the parameters of the model, and based on the estimated 
parameters, the selection probability of the future college and the student occupation 
can be predicted. 

2.2 Candidate Retention Prediction Model 

On the basis of reference to the survival analysis model, the examinee retention analysis 
model regards the process of the examinee from becoming the target student source of 
the university to entering the university as a complete life cycle [3]. For examinees, the 
time from the first contact with the university to the time of entering or giving up the 
university is called "survival time", which is a random variable and can be described 
by four functions: survival function s(t), probability function f(t), distribution function 
F(t) and risk function h(t). 

According to whether to make assumptions about the distribution of parameters, the 
commonly used survival analysis method for examinees is the semi parametric estima-
tion method, among which the Cox proportional hazard model is the most widely used, 
which can study the impact of each covariate on the survival status [4]. 

2.2.1. Risk function.  
Let h (t) be the risk rate, which is the probability that the examinee will remain at 

time t and leave the university after time t. 

ℎ(𝑡) =
Number of customers lost in the interval(𝑡,𝑡+Δ𝑡) 

Number of customers retained at time t×Δ𝑡
                               (4) 

Among them, the risk rate at time t without the influence of factor 1 2, , , pX X X  is, 

and the risk rate at time t with the influence of factor 1 2, , , pX X X  is 0 ( )h t . With the 
help of the construction idea of Logit model, Cox proportional risk model can be con-
structed as (5): 

𝑙𝑛
ℎ(𝑡|𝑋)

ℎ0(𝑡)
= 𝛽1𝑋1 + 𝛽2𝑋2 + ⋯ + 𝛽𝑝𝑋𝑝                             (5) 

Therefore 

ℎ(𝑡|𝑋) = ℎ0(𝑡) 𝑒𝑥𝑝( 𝛽1𝑋1 + 𝛽2𝑋2 + ⋯ + 𝛽𝑝𝑋𝑝)                   (6) 
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Since 0 ( )h t  is unknown, it is also called semi parametric model. In this model, the 
partial likelihood function is established and the maximum likelihood method is used 

to estimate the parameters. The meaning of the parameter is: i  means that the risk 

rate of death in the presence of iX  factor is i  times that in the absence of iX  factor. 
1 1 2 2 p pX X X  + + +  is the hazard index (HI), also known as the prognosis index or 

prognosis score. HI=0 means the risk is at an average level, HI<0 means the risk is at a 
low level, and HI>0 means the risk is at a high level. 

2.2.2 Survival Function.  

The survival function ( )iS t  represents the probability that the examinee will re-
main until time t, which is consistent with the construction idea of the above risk func-

tion. When there is no factor 1 2, , , pX X X , the probability that the examinee will re-

main until time t is 0 ( )S t , while when there is factor 1 2, , , pX X X
, the probability 

that the examinee will remain until time t is ( )iS t , which can be expressed as Formula 
(7): 

𝑆(𝑡𝑖) = 𝑆0(𝑡𝑖) 𝑒𝑥𝑝( 𝑏1𝑋1 + 𝑏2𝑋2 + ⋯ + 𝑏𝑝𝑋𝑝)                        (7) 

2.3 Professional Prediction Model for Enrollment 

After the major of enrollment is launched, colleges and universities are very concerned 
about the willingness of candidates to apply for the examination and their attraction to 
candidates. In this regard, the Bath model can be used for prediction. Based on the Bath 
model, we divide the candidates in the professional examination into the following two 
categories: (1) Innovative candidates. When innovative candidates apply for the major, 
they are only affected by external factors, especially the propaganda caliber. The inno-
vation coefficient is set in the Bath model to reflect the possibility of these candidates 
applying for the major due to external factors. (2) Imitative candidates. Imitative can-
didates are only affected by internal factors, especially word of mouth, when they apply 
for the major. When former candidates apply and spread good word of mouth, they will 
follow up. Based on this, we build a major prediction model for enrollment according 
to the Bath model. The model formula is as follows [5]: 

𝑆𝑡 = [𝑝 +
𝑞

𝑁
𝑁𝑡−1] [𝑁 − 𝑁𝑡−1] 

Among them, St represents the number of students applying for admission at time t; N 
represents the number of candidates who finally apply for admission; Nt-1 refers to the 
number of candidates applying for admission before time t; P is the innovation coeffi-
cient, which is also the external influence coefficient corresponding to innovative 
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candidates; Q is the imitation coefficient, which is also the internal influence coefficient 
corresponding to the imitation candidates. 

2.4 Field test of Publicity Strategy 

The so-called spot test refers to the quick induction and presentation of changes in key 
influencing factors of the strategy, rather than the prediction of external factors. The 
previous prediction was based on the analysis of the impact and effect of the enrollment 
strategy, while the current measurement, because of the use of real-time and massive 
high-frequency data for analysis, can analyze and judge the entire process of the deci-
sion in the impact of the publicity strategy [6]. At the same time, colleges and univer-
sities can also analyze the inertia trend of candidates through their portraits, draw the 
needs reflected in the inertia trend in specific scenarios. 

3 Conclusion 

With the help of brand selection model, Cox proportional risk model, Buzz model and 
the concept of spot test, this paper constructs a prediction model for college enrollment 
promotion strategy, and makes a scientific and reasonable solution for colleges and 
universities to formulate enrollment promotion strategy. The conclusions of this study 
can better guide colleges and universities to formulate enrollment publicity strategies, 
and provide methods for colleges and universities to optimize the structure of students. 
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the Creative Commons license and indicate if changes were made.  

The images or other third party material in this chapter are included in the chapter’s Creative 
Commons license, unless indicated otherwise in a credit line to the material. If material is not included 
in the chapter’s Creative Commons license and your intended use is not permitted by statutory regulation 
or exceeds the permitted use, you will need to obtain permission directly from the copyright holder. 
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