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% %% % %% % % % % % %0 % % %0 % %% %0 %0 % % %0 % % 0 % % %0 %0 % % %0 % % 6% % %0 % % % %0 %o
%

% SMODEL 2

%

% %% % %% % % % % % %0 % % %0 % %% % %0 % % %0 % % %0 %0 % % %0 % % %0 % % %0 %0 % % %0 % % %0 %0 %o
%

% set parameter values

%

sigma = 1.50; % risk aversion

beta = 0.98; % subjective discount factor

prob = [ .8 .2; .5 .5]; % prob(i,j) = probability (s(t+1)=sj | s(t) = si)

delta = 0.97; % 1 - depreciation

A = 1.00; % production technology

alpha = 0.25; % capital’s share of income

theta = 0.05; % non-rental income if unemployed is theta*wage

Kstart = 10.0; % initial value for aggregate capital stock



g = 0.20; % iteration O relaxation parameter

%

% form capital grid

%

maxkap = 20; % maximum value of capital grid
inckap = 0.05; % size of capital grid increments
nkap = round(maxkap/inckap+1); % number of grid points
%

% calculate aggregate labor supply

%

[v1l,d1]=eig(prob’);
[dmax,imax]=max(diag(d1));
probst1l=v1(:,imax);

ss=sum(probst1);

probstl=probst1/ss;

pempl=probst1(1,1);

%

N = 1.0*pempl + theta*(1-pempl);

%

% loop to find fixed point for agregate capital stock
%

liter = 1;

maxiter = 50;%iteration 00 00000000
toler =0.001;% 0000000000000 00O00O00O0O0O0OOOO
goooooo
metric = 10;
K = Kstart;
disp("ITERATING ON K’);
disp(”);
disp(’ liter metric meanK Kold’);
%
%000000000000
%
while (metric > toler) & (liter <= maxiter);
%
% calculate rental rate of capital and wage
%
wage = (1l-alpha) * A * K" (alpha) * N"(-alpha);
rent = (alpha) * A * K" (alpha-1) * N"(1-alpha);



%
% tabulate the utility function such that for zero or negative
% consumption utility remains a large negative number so that
% such values will never be chosen as utility maximizing
%
utill=-10000*ones(nkap,nkap); % utility when employed
util2=-10000*ones(nkap,nkap); % utility when unemployed
for i=1:nkap;
kap=(i-1)*inckap;

for j=1:nkap;

kapp = (j-1)*inckap;

consl = wage + (rent + delta)*kap - kapp;

if cons1 > 0;
utill(j,i)=(consl)"(1-sigma)/(1-sigma);
end;
cons2 = theta*wage + (rent + delta)*kap - kapp;
if cons2 > 0;
util2(j,i)=(cons2) " (1-sigma)/(1-sigma);
end;
end;
end;
%
% initialize some variables
%

v = zeros(nkap,2);
decis = zeros(nkap,2);
test = 10;
[rs,cs] = size(utill);
%
% iterate on Bellman’s equation and get the decision
% rules and the value function at the optimum
%
while test "= 0;
for i=1:cs;
r1(:,i)=utill(:,i)+beta*(prob(1,1)*v(:,1)+ prob(1,2)*v(:,2));
r2(:,1)=util2(:,i)+beta*(prob(2,1)*v(:,1)+ prob(2,2)*v(:,2));
end;
[tvl,tdecisl]=max(rl);
[tv2,tdecis2]=max(r2);



tdecis=[tdecisl’ tdecis2’];
tv=[tv1l tv2’];
test=max(any(tdecis-decis));
v=tv;
decis=tdecis;
end;
decis=(decis-1)*inckap;
%
% form transition matrix
% trans is the transition matrix from state at t (row)
% to the state at t+1 (column)
% The eigenvector associated with the unit eigenvalue
% of trans’ is the stationary distribution.
%
g2=sparse(cs,cs);
gl=sparse(cs,cs);
for i=1:cs
gl(i,tdecis1(i))=1;
g2(i,tdecis2(i))=1;
end
trans=[ prob(1,1)*gl prob(1,2)*gl; prob(2,1)*g2 prob(2,2)*g2];
trans=trans’;
probst = (1/(2*nkap))*ones(2*nkap,1);
test=1;
while test > 107(-8);
probstl = trans*probst;
test = max(abs(probstl-probst));
probst = probst1;
end;
%
% vectorize the decision rule to be conformable with probst
% calculate new aggregate capital stock meanK
%
kk=decis(:);
meanK=probst’*kk;
%
% calculate measure over (k,s) pairs

% lambda has same dimensions as decis

%



lambda=zeros(cs,2);

lambda(:)=probst;

%

% calculate stationary distribution of k
%

[v1,d1]=eig(prob’);
[dmax,imax]=max(diag(dl));
probst1l=v1(:,imax);

ss=sum(probst1);

probstl=probst1/ss;
probk=sum(lambda’); % stationary distribution of ‘captal’
probk=probk’;

%

% form metric and update K
%

Kold = K;

Knew = g*meanK + (1-g)*Kold;
metric = abs((Kold-meanK)/Kold);
K = Knew;
disp(] liter metric meanK Kold ]);
liter = liter+1;
end;
%
% print out results
%
disp(PARAMETER VALUES);
disp(”);
disp(’ sigma beta delta A alpha theta’);
disp([ sigma beta delta A alpha theta]);
disp(”);
dispCEQUILIBRIUM RESULTS ’);
(
(K
(

disp(”);

disp(’ K N wage rent’);

disp([ Kold N wage rent |);

%

% simulate life histories of the agent
%

disp(’SIMULATING LIFE HISTORY’);
k = Kold; % initial level of capital



n = 100; % number of periods to simulate
s0 = 1; % initial state
hist = zeros(n-1,2);
cons = zeros(n-1,1);
invest = zeros(n-1,1);
grid = [ (0:inckap:maxkap)’ J;
[chain,state] = markov(prob,n,s0);
for i = 1:n-1;

hist(i,:) = [ k chain(i) |;

11 = round(k/inckap) ;

12 = round(k/inckap) + 1;

if I1 == 0;

I1=1;

disp(’N.B. 11 = 0’);
end;
if I2 > nkap;

12 = nkap;

disp(’N.B. 12 > nkap’);
end;

weight = (grid(12,1) - k)/inckap;
kprime = weight*(decis(I1,chain(i))) + (1-weight)*(decis(I2,chain(i)));
if chain(i) == 1;

cons(i) = wage + (rent + delta)*k - kprime;

elseif chain(i) == 2;

cons(i) = wage*theta + (rent + delta)*k - kprime;

else;

disp(’something is wrong with chain’);

chain
end;
k = kprime;
invest(i) = kprime;
end;
%
%

subplot(2,2,1),plot((1:n-1)’,invest,(1:n-1)’,cons);
titleCMODEL 2: INVESTMENT AND CONSUMPTION’);
print histmod2

disp(’Covariance matrix’);

disp([cov(cons,invest)]);



%

% calculate income distribution

%

income = [ (rent*grid + wage) (rent*grid + wage*theta) | ;
[ pinc, index | = sort(income(:));

plambda = lambdal(:);

%

subplot(2,2,2), plot(pinc,plambda(index));
titleCMODEL 2: INCOME DISTRIBUTION’);
xlabel (INCOME LEVEL);

ylabel("% OF AGENTS’);

print distmod2

%

% calculate capital distribution

%

subplot(2,2,3),plot(grid,probk);

titleCMODEL 2: CAPITAL DISTRIBUTION’);
xlabel CCAPITAL GRID');

ylabel("% OF AGENTS’);

print capdmod2

%% % %% % %% %0 %% %0 %0 %0 %o %0 %0 %o %0 %0 % %0 %0 %o
% 0000000000000 OoOoOoooo
%

function [chain,state]=markov(T,n,s0,V);

%function [chain,state]=markov(T,n,s0,V);

% chain generates a simulation from a Markov chain of dimension
% the size of T

%

% T is transition matrix

% 1 is number of periods to simulate

% s0 is initial state

% V is the quantity corresponding to each state

% state is a matrix recording the number of the realized state at time t
%

%

[r c]=size(T);

if nargin == 1;

V=[l:];
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s0=1;

n=100;

end;

if nargin == 2;

V=[l:];

s0=1;

end;

if nargin == 3;

V=[l:];

end;

%

ifr "= c;

disp(’error using markov function’);
disp(’transition matrix must be square’);
return;

end;

%

for k=1:r;

if sum(T(k,:)) "= 1;

disp(’error using markov function’)
disp(['row ’;num2str(k),” does not sum to one’]);
disp(’ it sums to :’);

disp([ sum(T(k,)) ]);
disp(['normalizing row ’;num2str(k),”]);
T(k,:)=T(k,:)/sum(T(k,:));

end;

end;

[v1 v2]=size(V);
if vl “=1[v2 "=

disp(’error using markov function’);

disp(['state value vector V must be 1 x *num2str(r),”])
ifv2==1%&v2==r;

disp(’transposing state valuation vector’);

V=V’

else;

return;

end;

end

if 0 < 180 > r;
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disp(['initial state ’,;num2str(s0),” is out of range’]);
disp(['initial state defaulting to 1’]);

s0=1;

end;

%

%T

%rand ("uniform’);

X=rand(n-1,1);

s=zeros(r,1);

s(s0)=1;

cum=T*triu(ones(size(T)));

%

for k=1:length(X);

state(:,k)=s;

ppi=[0 s*cum];
s=((X(k)<=ppi(2:+1)).*(X(k)>ppi(1:r)))’;
end;

chain=V*state;

%% % % % %% % % %% % % % % % % % % % % % % % % % %
%0000

%

>> MODEL 2
ITERATING ON K

liter metric meanK Kold
1.0000 0.5501 4.4994 10.0000
2.0000 0.4545 4.8553 8.8999
3.0000 0.3396 5.3429 8.0910
4.0000 0.2175 5.9010 7.5413
5.0000 0.1014 6.4818 7.2133
6.0000 0.0336 6.8297 7.0670
7.0000 0.0108 6.9434 7.0195
8.0000 0.0081 6.9475 7.0043
9.0000 0.0039 7.0199 6.9929
10.0000 0.0010 7.0055 6.9983
11.0000 0.0013 7.0090 6.9998
12.0000 0.0030 7.0223 7.0016
13.0000 0.0023 6.9895 7.0058
14.0000 0.0027 7.0215 7.0025
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15.0000 0.0084 6.9475 7.0063
16.0000 0.0036 7.0199 6.9946
17.0000 0.0013 7.0090 6.9996
18.0000 0.0030 7.0223 7.0015
19.0000 0.0023 6.9895 7.0057
20.0000 0.0010 7.0091 7.0024
PARAMETER VALUES

sigma beta delta A alpha theta
1.5000 0.9800 0.9700 1.0000 0.2500 0.0500
EQUILIBRIUM RESULTS

K N wage rent

7.0024 0.7286 1.3206 0.0458
SIMULATING LIFE HISTORY
Covariance matrix

0.0078 0.1165

0.1165 1.9059
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