The entire study was carried out using Windows 10, MATLAB R2021b and Dynare 6.5.
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4data.xls is a file containing empirical data on China, covering the period from 2011 to 2025.


[image: image2.emf]LIYAPUNUOFU. m


LIYAPUNUOFU.m file is a code file used to find solutions in theoretical analysis.
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ZSX_doc_02end.mod is the code file used in the Chinese empirical analysis and demonstration.

_1234567891/LIYAPUNUOFU.m
clear all;clc;clear syms;

%% 1.自变量的定义

syms ct kt itc itg lt pt gg ...

     alpha theta r v eta Phi_c Phi_g Psi Xi tau beta delta zt ...

     Mu Phi_gg c d alpha1 beta1;

%% 2.定义方程

part3 = ct^(-r);

part4 = Xi*pt^(eta) - part3 * tau * eta* pt^(eta-1);

part2 =  -1*Xi *( (Phi_c*itc + Phi_g*itg)^eta )*Phi_c  + part3*(1 + theta * tau*Phi_c* eta*(Phi_c*itc+Phi_g*itg)^(eta-1) + Mu*d*alpha1) - part4*Phi_c;

    

F3 = ct^(-r) - Psi*lt^(v)/( zt*kt^(alpha)*lt^(-1*alpha)*(1-alpha) ); %关于part3的欧拉 

  

F1 = -1*Xi*( ( Phi_c*itc+Phi_g*itg )^Xi )^Phi_g  - part2 + part3*(1+ theta * tau*Phi_g * eta*(Phi_c*itc+Phi_g*itg)^(eta-1)  - Mu*d*beta1) - part4*Phi_g;

   



F2 = part2 + beta*( - part2*(1-delta) - part3*alpha*kt^(alpha-1)*zt*lt^(1-alpha)    );



F4 = delta*kt - itc - itg;



F5 = ct + itc + itg - zt*kt^(alpha)*lt^(1-alpha) + tau*pt^eta;





F6 = pt - Phi_c*itc - Phi_g*itg + Phi_gg*gg;



F7 = part3*c + part4*Phi_gg;



%% 3.符号雅可比矩阵

vars = [ct,kt,itc,itg,lt,pt,gg];

J_syms = jacobian([F1,F2,F3,F4,F5,F6,F7],vars);



%% 4.给值

alpha  = 0.3;

theta  = 0.9;

r      = 0.3;

v      = 0.2;

eta    = 0.2;%原来是0.5

Phi_c  = 0.03;

Phi_g  = 0.15;

Psi    = 0.7;

Xi     = 0.4;

tau    = 0.1;

beta   = 0.8;

delta  = 0.66;

zt     =  1;

%lt     =  0.333;



Mu     =  0.5;

Phi_gg  = 0.6;

c       =  0.6;

d       =  0.1;

alpha1  =  0.16;

beta1   =  0.70;



ct0   = 0.259208;

kt0   = 0.115202;

itc0  = 0.038764;

itg0  = 0.037269;

lt0   = 0.614732;

pt0   = 0.006692;

gg0   = 0.000103;

zt = 1;

%% 5. 代入数值

ct = ct0;

kt = kt0;

itc = itc0;

itg = itg0;

lt = lt0;

pt = pt0;

gg = gg0;



J_subs = subs(J_syms);

J_num = double(J_subs);

%% 6. 行列式

detJ = det(J_num);

fprintf('=== 行列式 det(J) ===\n%.6f\n\n', detJ);



%% 7. 特征值

eig_vals = eig(J_num);

fprintf('=== 特征值 ===\n');

for i = 1:length(eig_vals)

    fprintf('%.6f\n', eig_vals(i));

end

fprintf('\n');



%% 8. 解离散 Lyapunov 方程: J'*P*J - P = -I

Q = eye(7);

P = lyap(J_num', Q);  % MATLAB内置：dlyap 对应 J'PJ - P = -Q



%% 9. 输出 P

fprintf('=== 李雅普诺夫解 P ===\n');

disp(vpa(P, 7));



%% 10. 验证 J'PJ - P ≈ -I

fprintf('\n=== 验证 J''PJ - P ===\n');

LHS = J_num' * P + P * J_num + Q;

disp(vpa(LHS, 7));

%% 11.

eye(size(J_num));

fprintf('我计算的李雅普诺夫函数的残差范数是：%.6e\n',norm(LHS))


_1234567892/ZSX_doc_02end.mod
var ct,lt,pt,kt,itc,itg,zt,gg;

varexo eps_e eps_k;

parameters rho,alpha,theta,r,v,eta,Phi_c,Phi_g,Psi,Xi,tau,beta,delta,Mu,Phi_gg,c,d,alpha1,beta1;



   



alpha  = 0.3;

theta  = 0.9;

r      = 0.3;

v      = 0.2;

eta    = 0.5;

Phi_c  = 0.03;

Phi_g  = 0.15;

Psi    = 0.7;

Xi     = 0.4;

tau    = 0.1;

beta   = 0.8;

delta  = 0.66;





rho    = 0.7;



Mu     =  0.5;

Phi_gg  = 0.6;

c       =  0.6;

d       =  0.1;

alpha1  =  0.16;

beta1   =  0.21;



model;

     #part3 = ct^(-r);

     #part4 = Xi*pt^(eta) - part3 * tau * 0.2* pt^(-0.8);

     #part2 =  -1*Xi *( (Phi_c*itc + Phi_g*itg)^eta )*Phi_c  + part3*(1 + theta * tau*Phi_c* 0.2*(Phi_c*itc+Phi_g*itg)^(-0.8) + Mu*d*alpha1) - part4*Phi_c;

    



     ct^(-r) - Psi*lt^(v)/( zt*kt^(alpha)*lt^(-1*alpha)*(1-alpha) );



     kt(+1) = (1 - delta)*kt + itc + itg +eps_k ;



     ln(zt) = rho*ln(zt(-1)) + eps_e;



     ct + itc + itg = zt*kt^(alpha)*lt^(1-alpha) - tau*pt^0.8 ;



     pt = Phi_c*itc + Phi_g*itg - Phi_gg*gg ;



       

     0 = -1*Xi*( ( Phi_c*itc+Phi_g*itg )^Xi )^Phi_g  - part2 + part3*(1+ theta * tau*Phi_g * 0.2*(Phi_c*itc+Phi_g*itg)^(-0.8)  - Mu*d*beta1) - part4*Phi_g;

   

     0 = part2 + beta*( - part2*(1-delta) - part3*alpha*kt^(alpha-1)*zt*lt^(1-alpha)    );



     0 = part3*c + part4*Phi_gg ;

     

end;



initval;

    ct  = 0.260545 ;

    kt  = 0.116493 ;

    itc = 0.023418 ;

    itg = 0.053467 ;

    lt  =  0.616950;

    pt  = 0.006690 ;

    gg  = 0.003387 ;

    zt  = 1;

end;



check;

model_diagnostics;





steady;









shocks;

var eps_e = 0.05;

var eps_k = 0.05;

end;



stoch_simul(irf=10,order=2);



estimated_params;

   alpha1, NORMAL_PDF, 0.33, 0.1;

   beta1, NORMAL_PDF, 0.33, 0.1;

end;



varobs kt,lt;





estimation(datafile= '5data.xls',xls_sheet='data1',xls_range=B1:F16, mh_replic=100, mode_compute=6, logdata,forecast=3, mode_check, bayesian_irf, irf=100, mh_nblocks=2,mh_jscale=0.7,moments_varendo, tex, conditional_variance_decomposition = [1:100], nodisplay, graph_format=fig);









%shock_decomposition; 

%plot_shock_decomposition(write_xls) kt ct pt lt gg itc itg;



shock_decomposition(nograph) kt ct pt lt gg itc itg; 

plot_shock_decomposition (graph_format=fig, write_xls)  kt ct pt lt gg itc itg;  






_1234567890.xls
data1

		year		kt		ct		pt		gg		lt

		2025		24494.58		501202		222.28		32368.55		0.289

		2024		24847.97		483344.7		237.97		32368.55		0.292

		2023		23062.26		467098		243.52		32368.55		0.292

		2022		21941.76		436448.7		274.78		32368.55		0.284

		2021		21171.09		438351.9		318.22		32368.55		0.285

		2020		20799.8		390514.3		457.29		32368.55		0.271

		2019		21627.6		407253.3		516.12		32368.55		0.279

		2018		14278.01		377783.1		610.84		31259		0.276

		2017		13650.24		347326.7		854.89		31259		0.274

		2016		14436.59		315806.2		1859.1		31259		0.271

		2015		13621.94		286587.8		1974.4		31259		0.269

		2014		12000.00		259487.3		2043.9		31259		0.277

		2013		11785.22		232252.6		2118		30590.41		0.276

		2012		10527.53		205517.3		2217.91		30590.41		0.274

		2011		9776.26		179803.8		2185		30590.41		0.272






