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Abstract: As a cultural symbol and the communication tool, language plays an important role in human so-
ciety. The prediction of different language speakers has great significance on language protection and re-
search. According to the modern theories of difference equations, we establish a discrete model to predict the 
number of speakers of a language. It consists of endogenous growth (affected mainly by government’s lan-
guage policy) and exogenous growth (affected by languages used in schools, assimilation of cultural groups, 
etc.). We use logistic model to predict the former, and we develop a language influence model to quantify the 
latter. The prediction results show that top-10 languages in the world will remain unchanged but the order will 
change slightly. 
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1. Introduction 
As a tool for transmitting information, language imple-
ments the function of human communication [1]. Af-
fected by the government promotion, school education, 
etc, the number of users in different languages shows 
different trends. The change in language use will accele-
rate the process of globalization, benefit world trade. But 
meanwhile it can also bring some languages to the brink 
of extinction. Therefore, prediction of the number of lan-
guage speakers is of great practical significance. 

2. Model Establishment 
We constructed a difference equation model to describe 
the number of speakers in different languages over time.  

 1 1 2k kx x B B+ = + +                  (13) 
Where xk is the total number of people who speak a cer-
tain language at a time; xk+1 is the number of people 
who speak the language after a period of time; B1 is the 
endogenous growth; B2 is the exogenous growth.  

2.1 Government Promotion Model 
The usage of a certain language in native speaking coun-
tries is mainly promoted by the local governments. As-
suming there are n countries use the language as an offi-
cial language, B1 is expressed as follows: 
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Where Ωi is the proportion of population in a country 
using this language; ∆pi is the growth of population in 
the country in a period of time. 
We use the logistic model to predict demographic 
changes. 
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Where r is population growth rate; pm is the maximum 
environment capacity. 

2.2. Language influence model 

We build a language impact evaluation system to eva-
luate the increase of a language.  
In our evaluation system, we use the number of native 
speakers(f1), the number of secondary speakers(f2) and 
the number of population using the language(f3) with 
points of four, six and seven respectively to definite lan-
guage impact factor f.  

 1 2 34 6 7 ,f f f f= + +                       (4)     
in which f1=l1x, f2=(1-l1)x, f3=x. l1 is the proportion of 
native speakers of a certain language; x is the total num-
ber of people who speak this language.  
We assume that exogenous growth B2 has positive rela-
tionship with language impact factor f . 

 2 1 2B c f c fx= +                         (5) 
c1f is the number of people who acquire language 
through study. It depends on the popularity of a language 
and has nothing to do with population base.  
c2fx is the number of people who acquire languages 
through assimilation. It is related to population base. 

3. Parameters Determination 
3.1. Determination of endogenous growth 
We only take languages with top 20 speakers and top 40 
countries with the largest population into account. In the 
lists of countries and languages we consider, 15 languag-
es are used officially in 31 countries. 
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Table 1. r, Ω, p of Different Countries[2],[3] 
Language Country r (%) Ω P(million) 

Mandarin Chinese China 0.500 0.700 1405.37 
English India  

America  
Nigeria    

the Philippines 
England  
Kenya   

Uganda  
Canada Pakistan 

1.578  
0.900 
2.533  
1.873  
0.362  
2.758  
3.300  
0.830  
1.805 

0.180 0.806 
0.533 0.637 
0.997 0.480 
0.660 0.569 

0.890  

1304.20 322.76 
182.31  102.41 

65.04 47.59 
42.54 35.87 

192.40    

Hindustani India 
Pakistan 

1.578  
1.805 

0.820 0.076 1304.20 192.40 

*Only a few of them are listed. 
 

3.2. Determination of exogenous growth 

We take Chinese and German as examples to demon-
strate the prediction process of l1.We only find data of 
seven years, and we use the interpolation method to fill 
the missing data. We choose GM (1,1) Model to predict 
this proportion with known data and the complemented 
data.  
Prediction of native speakers proportion in Chinese and 
Germany is shown in Fig.1. 
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Figure 1. Prediction of Native Speakers Proportion 

 

The existence of the coefficient c is to make the two 
components on the right side of Equation 5 take an equal 
order of magnitude.  
After calculating, c1 equals 4×10-4, c2 equals 1×10-
8 .We assume the number of speakers in different lan-
guages have the same linear relationship with their lan-
guage influence, so c1 and c2 also apply to other lan-
guages. 

4. Predicting Results 
After determining the parameters of our model in Equa-
tion 1, we get the forecast curve in Matlab environment. 
The changing trends are shown as follows. We take the 
year 2017 as a starting point for forecasting. We can keep 
predicting the value of xk+1 with Equation 1. 

 
(a) Top 2 

 
(b) Rank 3 to 5 
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(c) Rank 6 to 10 

 
(d) Rank 11 to 14 

 
(e)Rank 15 to 20 

Figure 2. Prediction of Total Language Speakers 
 
The ranking changes can be seen intuitively in Fig. 2. 
According to our forecast, the top-10 lists will remain 
unchanged in the next 50 years, but the rankings will 
change slightly. In the top-ten lists, Bengali will surpass 
Russian and rank the seventh place in about 40 years 
time. Portuguese and French now have the same number 
of speakers, but French will outperform Portuguese in the 
next 50 years. 

5 . Conclusions 
In predicting the total number of people using different 
languages, the development trends of dominant languag-
es in the world are moderate and steady. There is no lan-
guage in top-10 lists being replaced by another language. 
This is related to the stability of the world structure. This 
result is reasonable under the premise of a basically sta-
ble future world situation. 
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