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Introduction

Model description
Plot the model

Keynes Model

C =a+bY
E =C+1+G
Y =E

o C = consumption expenditure

o Y = national income

o E = total expenditure

o | = investment expenditure

o G = (government expenditure

e a = autonomous consumption

o b = marginal propensity to consume



Equilibrium

Equilibrium

C =a+by

E =C+1+G

Y =E

E =a+bY+I1+G
Y =a+bY+I+G
y* — afltG

1-b



Introduction

Model description
Plot the model

Maxima solution

WxMaximalo'a. 4| [ Keynes Twoxm)] EEIE
File Edit Cell Maxima Eguations Algebra Calculus Simplify Plot Numeric Help
(=] N [ ] o} @

(%11) eql : C = a + b*Y;
(%0l) C=bY+a

(%1i2) eq2 : E=C + I + G;
(%02) E=I+G+C
g

(%13) eq3 : Y = E;
(%03) Y=E
7 (%i4) sol : solve(leql, eq2, eq3], [Y, E, C1);
(%04) [”7_1+5+a E7_1+6+a Ci_b(l+6)+a))
0 b1 ' b1 T b-1
_7 (%15) Ystar : rhs(sol[1][1]);
(%05) 7I+G+a
L b-1 &
Welcome to wxMaxima Ready for user input

http://stavrakoudis.econ.uoi.gr/stavrakoudis/?iid=534
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Introduction

Model description
Plot the model

Multiplier

Equilibrium between two points

x __ ath+G
Y2 —  1-b
_ * * _ ath+G . ath+G _ hL—h _ Al
AY = Y2 Y]- ~  1-b 1-b = 1-b =~ 1-b
— Ay _ 1
k Al T 1-b
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Introduction

Model description
Plot the model

Keynes Dynamic System

Cl' :a+bYt
Et = Ct+ I + G
AY]_—+1 - )\(Et - Yt)

o E; — Y:, excess demand
e A > 0, income adjustment,

AYi1 =0
Et - Yt



Introduction

Model description
Plot the model

Octave/Matlab code

1|a = 10;

2 |b = 0.75;

31 = 25;

4 |G = 10;

5 |lambda = 1;

6 |T = 20;

7Y = zeros(T+1, 1);

8 |C = zeros(T+1, 1);

9 |E = zeros(T+1, 1);

10 |dEY = zeros(T+1, 1);

11

12|Y(1) = 100;

13(C(1) = a + bxY(1);

14 |E(1) =C(1) + 1 +G;

15 | Ystar = (a+14G) / (1-b);

16

17 |for (t=1:T)

18 Y(t+1) = lambda * (a+I4G) + (1—lambda%(1—b)) * Y(t);

19 |end

20

21 |C = a + bxY;

22 |E =C+ | +G;

23 |dEY = E - Y;
Keynesl.m



clear;
set (gca, 'fontsize', 18);

a      = 10;
b      = 0.75;
I      = 25;
G      = 10;
lambda = 1;
T      = 20;
Y      = zeros(T+1, 1);
C      = zeros(T+1, 1);
E      = zeros(T+1, 1);
dEY    = zeros(T+1, 1);

Y(1)   = 150; 
C(1)   = a + b*Y(1);
E(1)   = C(1) + I + G;
Ystar  = (a+I+G) / (1-b);

for (t=1:T)
  Y(t+1) =  lambda * (a+I+G) + (1-lambda*(1-b)) * Y(t);
end

C   = a + b*Y;
E   = C + I + G;
dEY = E - Y;


t = (0:T)';
plot(t, Y, 'b', 'LineWidth', 8, t, ones(T+1)*Ystar, 'r', 'LineWidth', 4);
box off;
grid on;
axis([0 T 0 200])
xlabel('Time', 'FontSize', 24)
ylabel('Y', 'FontSize', 24)
print -depsc2 -landscape KeynesDyn-1g.eps
print -djpg KeynesDyn-1g.jpg
% pause

plot(t, C, 'b', 'LineWidth', 8);
box off;
grid on;
axis([0 T 0 200])
xlabel('Time', 'FontSize', 24)
ylabel('C', 'FontSize', 24)
print -depsc2 -landscape KeynesDyn-1h.eps
print -djpg KeynesDyn-1h.jpg
% pause

plot(t, dEY, 'b', 'LineWidth', 8);
box off;
grid on;
axis([0 T 0 40])
xlabel('Time', 'FontSize', 24)
ylabel('dEY', 'FontSize', 24)
print -depsc2 -landscape KeynesDyn-1i.eps
print -djpg KeynesDyn-1i.jpg


A = [t Y C E dEY];
save -ascii Keynes150.dat A;



Introduction

Model description
Plot the model

National Income, Y(1)=100

200
/
150
>100
50
% 5 15 20

10
Time



Introduction

Model description
Plot the model

Consumption Expenditure, Y(1)=100

200

150

O100 /

10
Time
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Introduction

Model description
Plot the model
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Play with parameters

Question

Ct :a—l—bYt
Et — Ct + l + G
AYt+1 = )\(Et_ Yt)

o What if we change the initial value of Y7

o Does Y* change?

o If yes, in what direction?

o Does equilibrium exists for any Y(0)?

o Is the value of 180 we found before an attractor or
repellor?

o What determines Y*7?

12 /48



Change Y(1)
I, G
ambda
b

Play with parameters

National Income, Y(1)=50

200

150

>-100

10
Time
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200

150

O100

Play with parameters

Change
Ct

()
G

10
Time
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Play with parameters

10
Time
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Change Y(1)
I, G
ambda
b

Play with parameters

National Income, Y(1)=150

200

150

>-100

10
Time
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. Change Y(1)
Play with parameters Ct G

Consumption Expenditure, Y(1)=150

200

150

O100

10
Time
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Play with parameters

10
Time
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Play with parameters

Save and plot the data

1|/A=[tYCEJdEY];
save —ascii Keynesl50.dat A;

N

load Keynesl100.dat;
load Keynes050.dat;
load Keynesl50.dat;

plot(Keynes050(:,1), Keynes050(:,2), 'b', 'LineWidth', 8);
box off;

grid on;

xlabel ('Time', 'FontSize', 24)

ylabel ('Y', 'FontSize', 24)

axis ([0 20 0 200]);

hold on;

plot (Keynes100(:,1), Keynesl00(:,2), 'r’', 'LineWidth', 8);
plot (Keynes150(:,1), Keynesl50(:,2), 'g', 'LineWidth', 8);
legend ('Y(1)=.50", 'Y(1)=100", 'Y(1)=150"', 'Location’', 'SouthEast’);
plot(0, 180, 's', 'MarkerSize', 20);

hold off;

KeynesPlotl.m

O ~NO A WN =

e e el
G A W N = OO

fay
(o)}
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clear;
set (gca, 'fontsize', 18);

load Keynes100.dat;
load Keynes050.dat;
load Keynes150.dat;


plot(Keynes050(:,1), Keynes050(:,2), 'b', 'LineWidth', 8);
box off;
grid on;
xlabel('Time', 'FontSize', 24)
ylabel('Y', 'FontSize', 24)
axis([0 20 0 200]);
hold on;
plot(Keynes100(:,1), Keynes100(:,2), 'r', 'LineWidth', 8);
plot(Keynes150(:,1), Keynes150(:,2), 'g', 'LineWidth', 8);
legend ('Y(1)= 50', 'Y(1)=100', 'Y(1)=150', 'Location', 'SouthEast');
plot(0, 180, 's', 'MarkerSize', 20);
hold off;

print -depsc2 -landscape KeynesDyn100a.eps
print -djpg KeynesDyn100a.jpg

plot(Keynes050(:,1), Keynes050(:,3), 'b', 'LineWidth', 8);
box off;
grid on;
xlabel('Time', 'FontSize', 24)
ylabel('C', 'FontSize', 24)
axis([0 20 0 200]);
hold on;
plot(Keynes100(:,1), Keynes100(:,3), 'r', 'LineWidth', 8);
plot(Keynes150(:,1), Keynes150(:,3), 'g', 'LineWidth', 8);
legend ('Y(1)= 50', 'Y(1)=100', 'Y(1)=150', 'Location', 'SouthEast');
plot(0, 145, 's', 'MarkerSize', 20);
hold off;

print -depsc2 -landscape KeynesDyn100b.eps
print -djpg KeynesDyn100b.jpg

plot(Keynes050(:,1), Keynes050(:,5), 'b', 'LineWidth', 8);
box off;
grid on;
xlabel('Time', 'FontSize', 24)
ylabel('dEY', 'FontSize', 24)
axis([0 20 0 40]);
hold on;
plot(Keynes100(:,1), Keynes100(:,5), 'r', 'LineWidth', 8);
plot(Keynes150(:,1), Keynes150(:,5), 'g', 'LineWidth', 8);
legend ('Y(1)= 50', 'Y(1)=100', 'Y(1)=150', 'Location', 'NorthEast');
hold off;

print -depsc2 -landscape KeynesDyn100c.eps
print -djpg KeynesDyn100c.jpg



Change Y(1)
I, G
ambda
b

Play with parameters

National Income, comparison

ZOOL
150
>-100
50
Y(1)= 50—
Y(1)=100 =——
o Y(1)=150
0 5 15 20

10
Time
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Change Y(1)
I, G
ambda
b

Play with parameters

Consumption Expenditure, comparison

200

150

0100 /

50
Y(1)= 50—
Y(1)=100 =——
o Y(1)=150
0 5 15 20

10
Time
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Play with parameters

dEY, comparison

Y(1)=150

N
N
N
©



Play with parameters

Importance of Y(0) in Keynes model

C =a+by
E =C+I1+G
Y =E
E =a+bY+I+G
Y =a+bY+I1+G
y* — atl+G

1-b

Initial value

o Y is an attractor.
o Y(0) only determines the rate of convergence.




Play with parameters

What about Investment?

200

180

. /

N /

140 —

120
e —
re—

100 =%

0 5 T"D 15 20
ime
Keynes2.m

KeynesPlot2.m
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clear;
set (gca, 'fontsize', 18);

a      = 10;
b      = 0.75;
I      = 25;   % 25;
G      = 10;
lambda = 1;
T      = 20;
Y      = zeros(T+1, 1);
C      = zeros(T+1, 1);
E      = zeros(T+1, 1);
dEY    = zeros(T+1, 1);

Y(1)   = 100; 
C(1)   = a + b*Y(1);
E(1)   = C(1) + I + G;
Ystar  = (a+I+G) / (1-b);

for (t=1:T)
  Y(t+1) =  lambda * (a+I+G) + (1-lambda*(1-b)) * Y(t);
end

C   = a + b*Y;
E   = C + I + G;
dEY = E - Y;


t = (0:T)';
plot(t, Y, 'b', 'LineWidth', 8, t, ones(T+1)*Ystar, 'r', 'LineWidth', 4);
box off;
grid on;
axis([0 T 100 200])
xlabel('Time', 'FontSize', 24)
ylabel('Y', 'FontSize', 24)
% print -depsc2 -landscape KeynesDyn-2a.eps
% print -djpg KeynesDyn-2a.jpg
% pause

A = [t Y C E dEY];
save -ascii Keynes30.dat A;




clear;
set (gca, 'fontsize', 18);

load Keynes20.dat;
load Keynes25.dat;
load Keynes30.dat;

plot(Keynes20(:,1), Keynes20(:,2), 'b', 'LineWidth', 8);
box off;
grid on;
xlabel('Time', 'FontSize', 24)
ylabel('Y', 'FontSize', 24)
axis([0 20 100 200]);
hold on;
plot(Keynes25(:,1), Keynes25(:,2), 'r', 'LineWidth', 8);
plot(Keynes30(:,1), Keynes30(:,2), 'g', 'LineWidth', 8);
legend ('I = 20', 'I = 25', 'I = 30', 'Location', 'SouthEast');
hold off;

print -depsc2 -landscape KeynesInvest1.eps
print -djpg KeynesInvest1.jpg



Play with parameters Cliewg= (1)

What about Government Expenditure?

180

170

L
7
/4

iy
o

G(0) = 5 wm—
G(0) =10 w—
100 G(0) =15 w—
0 5 10 15 20
Time
Keynes3.m
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clear;
set (gca, 'fontsize', 18);

a      = 10;
b      = 0.75;
I      = 25;
G      = [5 10 15];   
lambda = 1;
T      = 20;
Y      = zeros(T+1, 3);
Y(1,:) = 100; 

for (t=1:T)
  Y(t+1,:) = lambda * (a+I+G) + (1-lambda*(1-b)) * Y(t);
end

t = (0:T)';
plot(t, Y, 'LineWidth', 8);
box off;
grid on;
axis([0 T 100 180]);
xlabel ('Time');
ylabel ('Y');
legend('G(0) = 5', 'G(0) =10', 'G(0) =15', 'Location', 'SouthEast');

print -depsc2 -landscape KeynesGover1.eps
print -djpg KeynesGover1.jpg



Play with parameters

Use matrixes

1]|a = 10;

2 |b = 0.75;

301 = 25;

4G =[5 10 15];

5 |lambda = 1;

6T = 20;

7Y = zeros(T+1, 3);
8|Y(1,:) = 100;

9

10 | for (t=1:T)

11 Y(t+1,:) = lambda * (a+I+G) + (1—lambdax(1—-b)) * Y(t);
12 |end

13

14 [t = (0:T)";

15 [plot(t, Y, 'LineWidth', 8);
16 |box off;

17 | grid on;

18 |axis ([0 T 100 180]);

19 |xlabel ('Time');

20 |ylabel ('Y');

21 |legend('G(0).=.5", 'G(0).=10", 'G(0)_=15", 'Location', 'SouthEast');

Keynes3.m
26 /48



clear;
set (gca, 'fontsize', 18);

a      = 10;
b      = 0.75;
I      = 25;
G      = [5 10 15];   
lambda = 1;
T      = 20;
Y      = zeros(T+1, 3);
Y(1,:) = 100; 

for (t=1:T)
  Y(t+1,:) = lambda * (a+I+G) + (1-lambda*(1-b)) * Y(t);
end

t = (0:T)';
plot(t, Y, 'LineWidth', 8);
box off;
grid on;
axis([0 T 100 180]);
xlabel ('Time');
ylabel ('Y');
legend('G(0) = 5', 'G(0) =10', 'G(0) =15', 'Location', 'SouthEast');

print -depsc2 -landscape KeynesGover1.eps
print -djpg KeynesGover1.jpg



Change Y(1)
Change |, G

nge lambda

Play with parameters

[, G surface

KeyneslGcontour.m
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clear;
set (gca, 'fontsize', 18);

a = 10;
b = 0.75;

[I, G] = meshgrid(0:1:50, 0:1:50);

Y =  (a+I+G) / (1-b);
contour3(I, G, Y);
surface(I, G, Y, 'EdgeColor', [0.8 0.8 0.8], 'FaceColor', 'none');
xlabel('I', 'FontSize', 24);
ylabel('G', 'FontSize', 24);
zlabel('Y', 'FontSize', 24);
grid off
view(-15, 30)

print -depsc2 -landscape KeynesIGcontour1.eps
print -djpg KeynesIGcontour1.jpg



O NO OB W

Play with parameters
C

Chan;e

Surface plot

b

Change Y(1)
C I, G

a = 10;

b= 0.75;

[, G] = meshgrid(0:1:50, 0:1:50);
Y = (a+l4G) / (1-b);

contour3 (1, G, Y);

surface(l, G, Y, 'EdgeColor', [0.8 0.8 0.8], 'FaceCc
xlabel (1", '"FontSize', 24);
ylabel ('G’, 'FontSize', 24);
zlabel ('Y', 'FontSize', 24);

grid off

view(—15, 30)

28 /48



Play with parameters ang G

Change lambda
Change b

What about lambda?

200
\
\\
S
180
—
160
140
120 "/
lambdas 1 se—
lambdas 2 s
100 lambda = 5 se—
0 10 20 30 40 50 60
Time
Keynes4.m
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clear;
set (gca, 'fontsize', 18);

a      = 10;
b      = 0.75;
I      = 25;
G      = 10;   
lambda = [0.1 0.5 1 2 5];
T      = 60;
Y      = zeros(T+1, length(lambda));
Y(1,:) = 100; 
Ystar  = (a+I+G) / (1-b);

for (t=1:T)
  Y(t+1,:) = lambda * (a+I+G) + (1-lambda*(1-b)) .* Y(t);
end

t = (0:T)';
plot(t, Y, 'LineWidth', 8);

box off;
grid on;
axis([0 T 100 200]);
xlabel ('Time');
ylabel ('Y');
 legend('lambda=0.1', 'lambda=0.5', 'lambda=  1', 'lambda=  2','lambda =  5', 'Location', 'SouthEast');
hold on;
plot( t, ones(T+1)*Ystar, ':', 'Color', [0 0 0], 'LineWidth', 4);
hold off;

print -depsc2 -landscape Keyneslamdba1.eps
print -djpg Keyneslamdba1.jpg



Play with parameters

What about b?

350

300

200 —

150 [

100

50

Time

Keynesb.m
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clear;
set (gca, 'fontsize', 18);

a      = 10;
b      = [0.25 0.50 0.75 0.90 1 1.5];
I      = 25;
G      = 10;   
lambda = 1;
T      = 20;
Y      = zeros(T+1, length(b));
Y(1,:) = 100; 
Ystar  = (a+I+G) ./ (1-b);

for (t=1:T)
  Y(t+1,:) = lambda .* (a+I+G) + (1-lambda*(1-b)) .* Y(t,:);
end

t = (0:T)';
plot(t, Y, 'LineWidth', 8);
box off;
grid on;
axis([0 T 0 350]);
xlabel ('Time');
ylabel ('Y');
legend('b=0.25', 'b=0.50', 'b=0.75', 'b=0.90', 'b=1.00', 'b=1.50', 'Location', 'NothEast');

print -depsc2 -landscape Keynesbeta1.eps
print -djpg Keynesbeta1.jpg



Change Y(1)
Change |, G
Change lambda
Change b

Play with parameters

Attention to b

Keynes Model

C =a+byYy
E =C+1+G
Y =E

o b = marginal propensity to consume.

o Not only determines the equilibrium Y™*.

o It also determines if equilibrium exists.

o Generally, 0 < b < 1.

o b > 1, there is no equilibrium (fixed) point.

31/48



The multiplier

The dynamic (period) multiplier

-
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Multiplierl.m

Time 32 /48



clear;
set (gca, 'fontsize', 18);

a      = 10;
b      = 0.75;
I1     = 20; 
I2     = 25;
G      = 10;
lambda = 1;
T      = 20;
Y      = zeros(T+1, 1);

Ystar1 = (a+I1+G) / (1-b);
Y(1)   = Ystar1;

for (t=1:T)
  Y(t+1) = lambda * (a+I2+G) + (1-lambda*(1-b)) * Y(t);
end
k = (Y-Ystar1) / (I2-I1);

t = (0:T)';
plot(t, k, 'b', 'LineWidth', 8);
box off;
grid on;
axis([0 T 0 5])
xlabel('Time', 'FontSize', 24)
ylabel('k(t)', 'FontSize', 24)

print -depsc2 -landscape Multiplier1.eps
print -djpg Multiplier1.jpg




The multiplier

Octave/Matlab code hint, Multiplier

1|a = 10;

2 |b = 0.75;

311 = 20;

4112 = 25;

5 |G = 10;

6 |lambda = 1;

71T = 20;

8|Y = zeros(T+1, 1);

9

10 | Ystarl = (a+l114G) / (1-b);
11 |Y(1) = Ystarl;

12

13 | for (t=1:T)

14 Y(t+1) = lambda * (a+124G) + (1—lambdax(1—b)) = Y(t);
15 |end

16 |k = (Y=Ystarl) / (12—-11);

33 /48



The multiplier

How multiplier is influenced by lambda?

—_
DN

N
\

Multiplier2.m

10
Time
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clear;
set (gca, 'fontsize', 18);

a      = 10;
b      = 0.75;
I1     = 20; 
I2     = 25;
G      = 10;
lambda = [0.4 0.8 1 2];
T      = 20;
Y      = zeros(T+1, length(lambda));

Ystar1 = (a+I1+G) / (1-b);
Y(1,:) = Ystar1; 

for (t=1:T)
  Y(t+1,:) = lambda * (a+I2+G) + (1-lambda*(1-b)) .* Y(t,:);
end
k = (Y - Ystar1) / (I2 - I1);
  
t = (0:T)';
plot(t, k, 'LineWidth', 8);
box off;
grid on;
axis([0 T 0 5])
xlabel('Time', 'FontSize', 24)
ylabel('k(t)', 'FontSize', 24)
legend ('lambda=0.4', 'lambda=0.8', 'lambda=1.0', 'lambda=2.0', 'Location', 'SouthEast');

print -depsc2 -landscape Multiplier2.eps
print -djpg Multiplier2.jpg



The multiplier

Octave/Matlab code hint, Multiplier2

1|a = 10;

2 |b = 0.75;

311 = 20;

4112 = 25;

5 |G = 10;

6 |lambda = [0.4 0.8 1 2];

71T = 20;

8|Y = zeros(T+1, length(lambda));
9

10 | Ystarl = (a+l114G) / (1-b);

11 |Y(1,:) = Ystarl;

12

13 | for (t=1:T)

14 Y(t+1,:) = lambdax*(a+124G)+(1—lambda*(1—b)) .* Y(t,:);
15 |end

16 |k = (Y — Ystarl) / (12 — 11);

35 /48



Taxation

Taxation

Keynes model with taxes

(" =a+bYd

Yd; =Y:—txYs

Tx; = Txg+txY;

E; =G+1+G

Y; =a+bY:+I1+G

AYt+1 = )\(Et - Yt) ; )\ > O

o Tx = total taxes

o tx = marginal rate of taxes
o t = time period

o I, G = exogenous variables

36 /48



Taxation example

Example Keynes model with taxes

C: =10+ 0.75 Yd;

Yd; =Y;—-02Y;

Tx: =—-12+0.2Y;:

E; =C+25+30

Y: =10+0.75Y; + 254 30

AYt+1 = 08(E1_- - Yt)

37 /48



Taxation

Income with taxation

190

180

\
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el
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Time
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Taxation

Budget deficit

diffY.
BudDef

dY, BD
IS >

Time
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Taxation

Total taxes

Time
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Taxation

Octave/Matlab code hint, Taxationl

O ~NOOE WN -

lambda =
tx =
Tx0 =

Ystar =
Txstar =
DBstar
Gstar =

T =
Y =
Y(1) =

for (t=1
Y(t+1)
end

Tx =
Yd =
C =
E =
DY =
BD =

0.8;
0.2;
—-12;

(a—b*Tx0+14G) / (1-bx(1—-tx));
Tx0 + txxYstar;

G — Txstar;

a + bx(Ystar—Txstar);

10;
zeros(T+1, 1);
160;

:T)
= lambda % (a—bxTx0+14+G) + ( l—lambdax(1—bx(1—tx) ) ) * Y(t);

Tx0 + txxY; % taxes

Y — Tx; % disposable income
a + bxYd; % consumption

C+ | + G; % expenditure
lambda*(E-Y); % diff income

G — Tx; % budget deficit

Taxationl.m

41 /48



clear;
set (gca, 'fontsize', 18);

a      = 10;
b      = 0.75;
I      = 25;
G      = 30;
lambda = 0.8;
tx     = 0.2;
Tx0    = -12;

Ystar  = (a-b*Tx0+I+G) / (1-b*(1-tx));
Txstar = Tx0 + tx*Ystar;
DBstar = G - Txstar;
Gstar  = a + b*(Ystar-Txstar);

T      = 10;
Y      = zeros(T+1, 1);
Y(1)   = 160;

for (t=1:T)
  Y(t+1) = lambda * (a-b*Tx0+I+G) + ( 1-lambda*(1-b*(1-tx) ) ) * Y(t);
end

Tx     = Tx0 + tx*Y;     % taxes
Yd     = Y - Tx;         % disposable income
C      = a + b*Yd;       % consumption
E      = C + I + G;      % expenditure
DY     = lambda*(E-Y);   % diff income
BD     = G - Tx;         % budget deficit

t = (0:T)';

plot(t, [Y Yd], 'LineWidth', 8);
box off;
grid on;
% axis([0 T 130 190])
xlabel('Time', 'FontSize', 24)
ylabel('Y, Yd', 'FontSize', 24)
legend('Y', 'Yd', 'Location', 'SouthEast');
print -depsc2 -landscape Taxation1a.eps
print -djpg Taxation1a.jpg
pause

plot(t, [DY BD], 'LineWidth', 8);
box off;
grid on;
% axis([0 T 0 12])
xlabel('Time', 'FontSize', 24)
ylabel('dY, BD', 'FontSize', 24)
legend('diffY', 'BudDef','Location', 'NorthEast');
print -depsc2 -landscape Taxation1b.eps
print -djpg Taxation1b.jpg
pause

plot(t, Tx, 'LineWidth', 8);
box off;
grid on;
% axis([0 T 18 26])
xlabel('Time', 'FontSize', 24)
ylabel('Tx', 'FontSize', 24)
% legend('Tx','Location', 'NorthEast');
print -depsc2 -landscape Taxation1c.eps
print -djpg Taxation1c.jpg



Play with the taxation

o change Yy = Y, 140,210
o change tx =0.3,0
e change Txg = —40,0
e change G = 35,20
e comment the value of
1

1 — b(1 — tx)

42 /48



The multiplier—accelerator model

The multiplier—accelerator model

Consumption

Consumption depends on previous period income:
Ct =a-+ b thl

Investment

Investment depends on the difference of income in the last two periods:
It = V(Yt_]_ — Yt_2) s v>0

endogenous variables

Investment are no longer exogenous variables.
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The multiplier—accelerator model

The multiplier—accelerator model

¢t =a+bYi

;= V(Yt—l_ Yt—2)

E. =G+ 6L+G

Yt :Et

Ye =(@+G)+(b+vVv) Y1 —nYi
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The multiplier—accelerator model

Income vs Time, Keynes model with taxation
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clear;
set (gca, 'fontsize', 18);

a      = 10;
b      = 0.8;
v      = 0.75;
G      = 30;

T      = 30;
Y      = zeros(T+1, 1);
C      = zeros(T+1, 1);
I      = zeros(T+1, 1);
Y(1)   = 160;
Y(2)   = 160;
C(1)   = NA;
C(2)   = a + b*Y(1);
I(1:2) = NA;

for (t=3:T+1)
  Y(t) = (a+G) +(b+v)*Y(t-1) - v*Y(t-2);
  C(t) = a + b*Y(t-1);
  I(t) = v * (Y(t-1) - Y(t-2));
end

t = (0:T)';
plot(t, Y, 'LineWidth', 8);
box off;
grid on;
axis([0 T 150 220])
xlabel('Time', 'FontSize', 24)
ylabel('Y', 'FontSize', 24)
print -depsc2 -landscape MultiAcce1a.eps
print -djpg MultiAcce1a.jpg



The multiplier—accelerator model

Influence of v
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clear;
set (gca, 'fontsize', 18);

a      = 10;
b      = 0.8;
v      = [0.25 0.50 0.75 0.9];
G      = 30;

T      = 30;
Y      = zeros(T+1, length(v));
C      = zeros(T+1, length(v));
I      = zeros(T+1, length(v));
Y(1,:)   = 160;
Y(2,:)   = 160;
C(1,:)   = NA;
C(2,:)   = a + b*Y(1,:);
I(1:2,:) = NA;

for (t=3:T+1)
  Y(t,:) = (a+G) + (b+v) .* Y(t-1,:) - v .* Y(t-2,:);
  C(t,:) = a + b*Y(t-1,:);
  I(t,:) = v .* ( Y(t-1,:) - Y(t-2,:) );
end

t = (0:T)';
plot(t, Y, 'LineWidth', 8);
box off;
grid on;
axis([0 T 150 240]);
xlabel('Time', 'FontSize', 24);
ylabel('Y', 'FontSize', 24);
legend('v = 0.25', 'v = 0.50', 'v = 0.75', 'v = 0.95', 'Location', 'SouthEast'); 
print -depsc2 -landscape MultiAcce2a.eps
print -djpg MultiAcce2a.jpg



The multiplier—accelerator model

Influence of b
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clear;
set (gca, 'fontsize', 18);

a      = 10;
b      = [0.90 0.95 0.99 1];
v      = 0.8;
G      = 30;

T      = 30;
Y      = zeros(T+1, length(b));
C      = zeros(T+1, length(b));
I      = zeros(T+1, length(b));
Y(1,:)   = 160;
Y(2,:)   = 160;
C(1,:)   = NA;
C(2,:)   = a + b .* Y(1,:);
I(1:2,:) = NA;

for (t=3:T+1)
  Y(t,:) = (a+G) + (b+v) .* Y(t-1,:) - v * Y(t-2,:);
  C(t,:) = a + b .* Y(t-1,:);
  I(t,:) = v * ( Y(t-1,:) - Y(t-2,:) );
end

t = (0:T)';
plot(t, Y, 'LineWidth', 8);
box off;
grid on;
% axis([0 T 150 240]);
xlabel('Time', 'FontSize', 24);
ylabel('Y', 'FontSize', 24);
legend('b = 0.90', 'b = 0.95', 'b = 0.99', 'b = 1.00', 'Location', 'NorthWest'); 
print -depsc2 -landscape MultiAcce3a.eps
print -djpg MultiAcce3a.jpg



The multiplier—accelerator model

2 XOALoL KO EPWTNOELS

20l EVYOAPLOTW
YLOL TNV TLPOCOXN CUC.

Elpow otn 81&Beom oog yra oxdAat, amopieg ko epwTHOELS.
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TéAog Evotntag

@O0




Xpnuoatodotnon

*  To mopov ekmaldeUTIKO UALKO €xeL avamtuxBel ota mAaiola Tou

EKTIALOEVTIKOU €pyou Tou SLdackovta.

* To £pyo «Avolkta Akadnuaikd Madnpata oto NoaveniotiuLo
lwavvivwv» €xel xpnuatodotnoetl uovo tn avadlapopdpwaon tou

ekmatdeUTIKOU UALKOU.

* To £pyo ulomoleital oto mAaiolo Tou Emxelpnotakou MNpoypappatog
«Exkmaibeuon kat Ata Biou MaBnon» kat cuyxpnuatodoteital and thv

Eupwrnaikr Evwon (Evpwnaikd Kowwviko Tapeio) kat amno eBvikolg

EE'};[;AIAEYZH KAl AIA BIOY MASHZH

Me m ouyxpnparo8énon Te EAGSac kai e Evpwnaikic Evwone

noépoug.

Eupuman(n ‘Evwon
upwnains Konuvwo Tapsio



ZNMELWHATO



Znueiwpa lotopikou Ekdoocewv Epyou

To mapov €pyo anotelel tnv €kdoon 1.0.
‘Exouv mponynOei ol kaAtwOL ekSOOELC:

* Ekboon 1.0 StaBéoipn edw.
http://ecourse.uoi.gr/course/view.php?id=1155.



http://ecourse.uoi.gr/course/view.php?id=1155

Znueiwpa Avadopag

Copyright Naveniotiuo lwavvivwy, AlGAcKWV:
Entikoupoc KaBnyntng ABavaotlog
Itowpakoudnc. «HAektpovikol YrtoAoyloteg V.
H duvapikn evog poviedou Keynsian». Ekboon:
1.0. lwavvwva 2014. AaBeoipo amo tn SIKTuakn
StevBuvon:
http://ecourse.uoi.gr/course/view.php?id=1155.



http://ecourse.uoi.gr/course/view.php?id=1155

Znueiwpo Aderodotnong

* To mapov UALKO SLatiBeTal pe Toug Opouc TNG
adelag xpnong Creative Commons Avadopa
Anpoupyou - Mapopola Atavoun, Atebvic Ekdoon
4.0 [1] n uetayevéoTepn.

[@Noe)

* [1] https://creativecommons.org/licenses/by-sa/4.0/.



https://creativecommons.org/licenses/by-sa/4.0/
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