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Abstract

In this paper, we mainly use the Lotka-Volterra model in biology to learn from the interaction be-
tween population and population, and analyze the competition in the market. We think of each
business as a population and construct a two-dimensional ordinary differential Lotka-Volterra
model. Based on investigating the stability of the Lotka-Volterra model at the equilibrium point
and analyzing the situation of enterprise competition at the equilibrium point in the market, the
results provide a reference for competitive enterprises to choose competitive strategy.
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Table 1. The population interaction between the two mobile phone products
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Table 2. Market share of Chinese B2C enterprises from 2011 to 2017
% 2.2011~2017 &4 [E B2C il HA &R

I ] R R oA
2011Q3 50.9% 18.6% 30.5%
2011Q4 39.9% 14.7% 45.4%
2012Q1 51.5% 22.7% 25.8%
2012Q2 41.5% 15.5% 43.0%
2012Q3 54.6% 21.8% 23.6%
2012Q4 56.7% 19.6% 23.7%
2013Q1 51.3% 17.5% 31.2%
2013Q2 50.8% 17.1% 32.1%
2013Q3 51.1% 17.5% 31.4%
2013Q4 52.1% 18.3% 29.6%
2014Q1 58.8% 19.2% 22.0%
2014Q2 57.4% 21.0% 21.6%
2014Q3 57.6% 19.3% 23.1%
2014Q4 59.3% 20.2% 20.5%
2015Q1 58.6% 22.8% 18.6%
2015Q2 55.7% 25.2% 19.1%
2015Q3 57.8% 23.3% 18.9%
2015Q4 55.7% 27.1% 17.2%
2016Q1 56.1% 24.8% 19.1%
2016Q2 56.5% 26.8% 16.7%
2016Q3 56.2% 25.1% 18.7%
20160Q4 57.7% 25.4% 16.9%
2017Q1 56.6% 26.0% 17.4%
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Figure 1. Market share of Chinese B2C enterprises from 2011 to 2017
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Table 3. Eviews parameter estimation stability test of Tmall’s relative proportion (X)

< 3. RIEMEX & EE(X)Eviews S8 fhiTTRE RIS

Dependent Variable: X(1)

Method: Least Squares

Sample (adjusted): 2011Q3 2016Q3
Included observations: 21 after adjustments
Convergence achieved after 4 iterations

X(+1)=X*EXP(C(1)-C(2)*X-C(3)*Y)

Coefficient Std. Error t-Statistic Prob.

C(1) 0.629309 0.240020 2.621904 0.0173

C2) 1.146746 0.550104 2.084597 0.0516

C(3) 0.012157 0.750535 0.016197 0.9873
R-squared 0.125382 Mean dependent var 0.541381
Adjusted R-squared 0.028202 S.D. dependent var 0.052169
S.E. of regression 0.051429 Akaike info criterion -2.965685
Sum squared resid 0.047608 Schwarz criterion -2.816467
Log likelihood 34.13969 Hannan-Quinn criter. -2.933301

Durbin-Watson stat 2.188474
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Table 4. Eviews parameter estimation stability test of Jingdong’s relative proportion (Y)

%% 4. ’E(Y) Eviews SH{E TR EHRLIE

Dependent Variable: Y(1)

Method: Least Squares

Sample (adjusted): 2011Q3 2016Q3
Included observations: 21 after adjustments
Convergence achieved after 6 iterations

Y(+1)=Y*EXP(C(1)-C(2)*Y-C(3)*X)

Coefficient Std. Error t-Statistic Prob.

C(1) 0.614917 0.406481 1.512782 0.1477

C(2) 1.441794 1.180727 1.221107 0.2378

C(3) 0.539741 0.925887 0.582945 0.5672
R-squared 0.301750 Mean dependent var 0.211857
Adjusted R-squared 0.224167 S.D. dependent var 0.037155
S.E. of regression 0.032727 Akaike info criterion -3.869666
Sum squared resid 0.019279 Schwarz criterion -3.720448
Log likelihood 43.63149 Hannan-Quinn criter. -3.837282

Durbin-Watson stat 2.705647

RAEER 3 5% 4 Borfygh R, TG HRAE(X) 5 5UR(Y) S U ) %% A4+ T ) Lotka-Volterra 7 :
X (t+1)=X(r)-exp(0.629309 -1.146746- X (1)—0.012157-Y (1))
Y(t+1)=Y(r)-exp(0.614917 -1.441794.-Y (1) 0.539741- X (1))
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