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Firms

Ramsey-Cass-Koopmans Model : Assumptions

• There are a large number of identical firms with production function 

𝐘(𝐭) = 𝑭 𝑲(𝒕), 𝑨(𝒕)𝑳(𝒕)

• The firms hire workers and rent capital in competitive factor markets

• The firms sell their output in a competitive output market

• The firms maximize profits

• The firms are owned by households, so any profits they earn occur on the households

Y – output

K – capital

L – labor

A – “knowledge” or “effectiveness of labor”



Households

Ramsey-Cass-Koopmans Model : Assumptions

U – household lifetime utility function

C(t) – consumption of each member of the household 

u ( · ) – instantaneous utility function of each member of household

L(t) – total population of the economy

H – number of households

ρ – discount rate (the greater is ρ, the less 

the household values future consumption relative to current consumption )

L(t) / H – number of members of the household

u(C(t)) L(t) / H – household’s total instantaneous utility

There are a large number of identical household

The household divides its income (from the labor and capital it supplies and, potentially, from 

the profits it receives from firms) at each point in time between consumption and saving so as 

to maximize its lifetime utility

𝐔 = න
𝒕=𝟎

∞

𝒆−𝝆𝒕 𝒖 𝑪 𝒕
𝑳(𝒕)

𝑯
𝒅𝒕



Households

Ramsey-Cass-Koopmans Model : Assumptions

The instantaneous utility function is 

CRRA (constant-relative-risk-aversion) utility

𝐮 𝐂 𝐭 =
𝑪 𝒕 𝟏−𝜽

𝟏 − 𝜽
, θ > 0, ρ − 𝑛 − 1 − 𝜃 𝑔 > 0

The coefficient of relative risk aversion is defined as (Cu′′ (C))/u′ (C))
for CRRA utility function is equal θ and is independent on C. 

θ determines the household’s willingness to shift consumption between different periods 

• If θ is small, marginal utility falls more slowly as consumption rises 

(the household is more willing to allow its consumption to vary over time)

• If θ is close to zero (utility is almost linear in C), the household is willing to accept large swings in 

consumption to take advantage of small differences between the discount rate and the rate of return on 

saving

• The elasticity of substitution between consumption at any two points in time is 1/θ2

• C1-θ is increasing in C if θ<1 but decreasing if θ>1; but the marginal utility of consumption is positive 

regardless of the value of θ (since dividing C1-θ by 1–θ)

• If θ → 1, the instantaneous utility function simplifies to ln C

• the assumption that ρ - n -(1 - θ)g > 0 ensures that lifetime utility does not diverge: 

the household cannot attain infinite lifetime utility
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Behavior of Firms

Ramsey-Cass-Koopmans Model : Behavior

Capital earns its marginal product ∂F (K,AL)/∂K and because there is no depreciation, 

the real rate of return on capital equals its earnings per unit of time

The real interest rate

𝒓 𝒕 = 𝒇′ 𝒌 𝒕

Labor’s marginal product is ∂ F (K,AL)/∂L= A ∂F (K,AL)/∂AL

The real wage 

𝑾 𝒕 = 𝑨 𝒕 𝒇 𝒌 𝒕 − 𝒌(𝒕) 𝒇′ 𝒌 𝒕

The wage per unit of effective labor

𝒘 𝒕 = 𝒇 𝒌 𝒕 − 𝒌(𝒕) 𝒇′ 𝒌 𝒕



Households’ Budget Constraint

Ramsey-Cass-Koopmans Model : Behavior

The present value of its lifetime consumption cannot exceed 

its initial wealth plus the present value of its lifetime labor income

r  may vary over time : 
𝐑(𝐭) = න

𝝉=𝟎

𝒕

𝒓(𝝉)𝒅𝝉

The household’s budget constraint

If r is constant at some level r0, R(t) is simply r0 t and the present value of 1 unit of output at t is e-r0t

න
𝒕=𝟎

∞

𝒆−𝑹(𝒕) 𝑪 𝒕
𝑳(𝒕)

𝑯
𝒅 𝒕 ≤

𝑲 𝟎

𝑯
+න

𝒕=𝟎

∞

𝒆−𝑹(𝒕) 𝑾 𝒕
𝑳(𝒕)

𝑯
𝒅𝒕

L(t) / H   – number of members of the household

W(t) L(t) / H   – labor income of the household

С(t) L(t) / H   – consumption expenditures of the household



Households’ Budget Constraint

Ramsey-Cass-Koopmans Model : Behavior

𝑲(𝒔)

𝑯
= 𝒆𝑹(𝒔)

𝑲(𝟎)

𝑯
+න

𝒕=𝟎

𝒔

𝒆𝑹 𝒔 −𝑹 𝒕 𝑾 𝒕 − 𝑪(𝒕)
𝑳(𝒕)

𝑯
𝒅𝒕

න
𝒕=𝟎

∞

𝒆−𝑹(𝒕) 𝑪 𝒕
𝑳(𝒕)

𝑯
𝒅 𝒕 ≤

𝑲 𝟎

𝑯
+න

𝒕=𝟎

∞

𝒆−𝑹(𝒕)𝑾 𝒕
𝑳(𝒕)

𝑯
𝒅𝒕

lim
𝒔→∞

𝑲(𝟎)

𝑯
+න

𝒕=𝟎

𝒔

𝒆−𝑹(𝒕) 𝑾 𝒕 − 𝑪(𝒕)
𝑳(𝒕)

𝑯
𝒅𝒕 ≥ 𝟎

𝑲(𝟎)

𝑯
+න

𝒕=𝟎

∞

𝒆−𝑹(𝒕) 𝑾 𝒕 − 𝑪(𝒕)
𝑳(𝒕)

𝑯
𝒅𝒕 ≥ 𝟎

lim
𝒔→∞

𝒆−𝑹(𝒔)
𝑲(𝒔)

𝑯
≥ 𝟎

The no-Ponzi-game condition

A Ponzi game is a scheme in which someone issues debt and rolls it over forever.



Households’ Utility Maximization Problem

Ramsey-Cass-Koopmans Model : Behavior

We need to express everything in terms of amount per unit of effective labor : 

objective function, budget constraint in terms of consumption and labor income per unit of effective labor

The household’s instantaneous utility

𝑪 𝒕 𝟏−𝜽

𝟏 − 𝜽
=

𝑨 𝒕 𝒄(𝒕) 𝟏−𝜽

𝟏 − 𝜽
=

𝑨 𝒕 𝒆𝒈𝒕 𝟏−𝜽𝒄(𝒕)𝟏−𝜽

𝟏 − 𝜽
= 𝑨(𝟎)𝟏−𝜽𝒆 𝟏−𝜽 𝒈𝒕

𝒄 𝒕 𝟏−𝜽

𝟏 − 𝜽

c(t) – consumption per effective labor

𝐔 = න
𝒕=𝟎

∞

𝒆−𝝆𝒕
𝑪 𝒕 𝟏−𝜽

𝟏 − 𝜽

𝑳(𝒕)

𝑯
𝒅𝒕 = න

𝒕=𝟎

∞

𝒆−𝝆𝒕 𝑨(𝟎)𝟏−𝜽𝒆 𝟏−𝜽 𝒈𝒕
𝒄 𝒕 𝟏−𝜽

𝟏 − 𝜽

𝑳(𝒕)

𝑯
𝒅𝒕 =

The household’s objective function

= 𝑩න
𝒕=𝟎

∞

𝒆−𝜷𝒕
𝒄 𝒕 𝟏−𝜽

𝟏 − 𝜽
𝒅𝒕 𝑩 = 𝑨 𝟎 𝟏−𝜽𝑳(𝟎)/𝑯 , 

𝜷 = 𝝆 − 𝒏 − 𝟏 − 𝜽 𝒈 > 𝟎



Behavior of Households

Ramsey-Cass-Koopmans Model : Behavior

The household’s problem is to choose the path of c(t) to maximize lifetime utility subject to the 

budget constraint.

To solve this problem we set the Lagrangian

= 𝑩න
𝒕=𝟎

∞

𝒆−𝜷𝒕
𝒄 𝒕 𝟏−𝜽

𝟏 − 𝜽
𝒅𝒕 + λ 𝒌 𝟎 + න

𝒕=𝟎

∞

𝒆−𝑹 𝒕 𝒆 𝒏+𝒈 𝒕𝒘 𝒕 𝒅𝒕 − න
𝒕=𝟎

∞

𝒆−𝑹 𝒕 𝒆 𝒏+𝒈 𝒕 𝒄(𝒕)𝒅𝒕L

𝒄′ 𝒕

𝒄(𝒕)
=
𝒓 𝒕 − 𝒏 − 𝒈 − 𝜷

𝜽
=

=
𝒓 𝒕 − 𝝆 − 𝜽𝒈

𝜽

𝑪′ 𝒕

𝑪(𝒕)
=
𝑨′ 𝒕

𝑨(𝒕)
+
𝒄′ 𝒕

𝒄(𝒕)
= 𝒈 +

𝒓 𝒕 − 𝝆 − 𝜽𝒈

𝜽
=

=
𝒓 𝒕 − 𝝆

𝜽



The Ramsey – Cass – Koopmans Model

1.  Assumptions  
› Firms

› Households

2.  The Behavior of Households and Firms
› Behavior of Firms

› Households’ Budget Constraint

› Households’ Utility maximization Problem

› Behavior of Households

3. Two Types of Modeling
› System of Differential Equations

› System Dynamics Model

4. The Dynamics of the Economy
› Dynamic of c

› Dynamic of k

5. The Effect of a Fall in the Discount Rate
› The Rate of Adjustment and the Slope

› The Speed of Adjustment



The Evolution of Consumption

Ramsey-Cass-Koopmans Model : Modeling

𝒄′ 𝒕

𝒄(𝒕)
=
𝒓 𝒕 − 𝝆 − 𝜽𝒈

𝜽

From household’s utility maximization  problem

From firm’s profit maximization  problem

𝒓 𝒕 = 𝒇′ 𝒌 𝒕

𝒄′ 𝒕

𝒄(𝒕)
=
𝒇′ 𝒌 𝒕 − 𝝆 − 𝜽𝒈

𝜽

Let k∗ denote the level of k when c′=0 or f ′ (k) = ρ + θg

When k exceeds k∗, f ′ (k) is less than ρ + θg and c′ is negative; 

when k is less than k∗, c′ is positive



Ramsey-Cass-Koopmans Model : Modeling

Change in capital equals actual investment minus break-even investment

Since we are assuming that there is no depreciation, break-even investment equal (n+g)k 

Actual investment is output minus consumption

The Evolution of Capital

𝒌′ 𝒕 = 𝒇 𝒌 𝒕 − 𝒄 𝒕 − 𝒏 + 𝒈 𝒌(𝒕)

k′ = 0 when consumption = the actual output – break-even investment lines 

The value of c is increasing in k until f ′(k) = n +g (the golden-rule level of k) and is then decreasing 

When c exceeds the level that yields k ′ = 0, k is falling;

when c is less than this level, k is rising

For k sufficiently large, break-even investment exceeds total output and k′ is negative for all positive values of c



System of Differential Equations

𝒄′ 𝒕 =
𝒇′ 𝒌 𝒕 − 𝝆 − 𝜽𝒈

𝜽
𝒄 𝒕

𝒌′ 𝒕 = 𝒇 𝒌 𝒕 − 𝒄 𝒕 − 𝒏 + 𝒈 𝒌(𝒕)

𝐲 = 𝒇 𝒌

Cobb−Douglas function ∶ 𝐲 = 𝒌𝜶 0,23679852297219992908

Production functions

CES function ∶ 𝐲 = (𝜶𝒌𝝆 + 𝟏 − 𝜶 )𝟏/𝝆

Ramsey-Cass-Koopmans Model : Modeling



System Dynamics Model

Ramsey-Cass-Koopmans Model : Modeling

production function is the Cobb-Douglas function

𝐲 = 𝒌𝜶, 0< α <1



System Dynamics Model

Ramsey-Cass-Koopmans Model : Modeling



System Dynamics Model

Ramsey-Cass-Koopmans Model : Modeling

production function is the Cobb-Douglas function

𝐲 = 𝒌𝜶, 0< α <1



Equilibrium Conditions

Ramsey-Cass-Koopmans Model : Modeling

Cobb-Douglas function

𝐲 = 𝒌𝜶, 0< α <1

𝒌′ 𝒕 = 𝟎 ∶ 𝒇 𝒌 𝒕 − 𝒄 𝒕 − 𝒏 + 𝒈 𝒌 𝒕 = 𝟎

𝒄′ 𝒕 = 𝟎 ∶ 𝒇′ 𝒌 𝒕 − 𝝆 − 𝜽𝒈 = 𝟎

𝒌𝒆𝒒𝒖𝒊𝒍 = 𝒌∗ 𝜶, 𝝆, 𝜽, 𝒈 =
𝝆 + 𝜽𝒈

𝜶

𝟏/(𝜶−𝟏)

𝒄𝒆𝒒𝒖𝒊𝒍 = 𝒇 𝒌𝒆𝒒𝒖𝒊𝒍 − 𝒏 + 𝒈 𝒌𝒆𝒒𝒖𝒊𝒍

α = 0,5 ;   θ = 0,5 ; ρ = 0,2 ; n = 0,1;  g = 0,1   𝒌𝒆𝒒𝒖𝒊𝒍 = ( (0,2+0,5*0,1) / 0,5 )-0,5 = 4

𝒄𝒆𝒒𝒖𝒊𝒍 = (4)0,5 – (0,1+0,1)*4 = 1,2     



Equilibrium

Ramsey-Cass-Koopmans Model : Modeling

𝒌𝒆𝒒𝒖𝒊𝒍 = 𝒌∗ 𝜶, 𝝆, 𝜽, 𝒈 =
𝝆 + 𝜽𝒈

𝜶

𝟏/(𝜶−𝟏)

𝒄𝒆𝒒𝒖𝒊𝒍 = 𝒇 𝒌𝒆𝒒𝒖𝒊𝒍 − 𝒏 + 𝒈 𝒌𝒆𝒒𝒖𝒊𝒍
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Dynamics of c

Ramsey-Cass-Koopmans Model : Dynamic

k capital per unit of effective labor
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𝒄′ = 𝟎
𝒄 constant

𝒄′ > 𝟎
𝒄 increase 

𝒄′ < 𝟎
𝒄 decrease

𝒄′ 𝒕

𝒄(𝒕)
=
𝒇′ 𝒌 𝒕 − 𝝆 − 𝜽𝒈

𝜽



Dynamics of k

Ramsey-Cass-Koopmans Model : Dynamic

k capital per unit of effective labor
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𝒌′ = 𝟎
𝒌 constant

𝒌′ > 𝟎
𝒌 increase 

𝒌′ < 𝟎
𝒌 decrease 

α = 0,5 ;   θ = 0,5 ; ρ = 0,2 ; n = 0,1;  g = 0,1   

𝒌𝟐 = ( 1/ (0,1+0,1))2 = 25

𝒌𝒎 = (0,5/0,2)2 = 6,25 

𝒄𝒎=(6,25)0,5-(0,2)*6,25=2,5-1,25=1,25

𝒌′ 𝒕 = 𝒇 𝒌 𝒕 − 𝒄 𝒕 − 𝒏 + 𝒈 𝒌(𝒕) = 0

𝒄 = 𝒇 𝒌 − 𝒏 + 𝒈 𝒌

Cobb-Douglas function

𝑦 = 𝑘𝛼 , 0< α <1

𝑐 𝑘 = 0 ∶ 𝑘𝛼 − 𝑛 + 𝑔 𝑘 = 0

𝑘1 = 0, 𝑘2 =
1

𝑛+𝑔

1

1−𝛼

𝑐 𝑘 → 𝑚𝑎𝑥 ∶ 𝛼𝑘𝛼−1 − 𝑛 + 𝑔 = 0

𝑘𝑚 =
𝛼

𝑛 + 𝑔

1
1−𝛼



Ramsey-Cass-Koopmans Model : Dynamic

k capital per unit of effective labor
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𝒄′ > 𝟎

𝒌′ = 𝟎

𝒌′ > 𝟎

𝒌′ < 𝟎

𝒄′ < 𝟎

𝒌′ > 𝟎

𝒌′ < 𝟎

𝒌′ < 𝟎
equilibrium 𝒌∗ = 4, 𝒄∗ = 1,2

𝒄′ < 𝟎

The Phase Diagram 



Initial value : Simulation – point A, A′

Ramsey-Cass-Koopmans Model : Dynamic

equilibrium 𝒌∗ = 4, 𝒄∗ = 1,2

A

Point A : k(0) = 3; c(0) = 1,3
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Initial value : Simulation – point A, A′

Ramsey-Cass-Koopmans Model : Dynamic

equilibrium 𝒌∗ = 4, 𝒄∗ = 1,2

A

Point A : k(0) = 3; c(0) = 1,3

k capital per unit of effective labor
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Point A′ : k(0) = 2; c(0) = 1,3

A′



Initial value : Simulation – point A, A′

Ramsey-Cass-Koopmans Model : Dynamic

Point A : k(0) = 3; c(0) = 1,3
Point A′ : k(0) = 2; c(0) = 1,3



Initial value : Simulation – point B

Ramsey-Cass-Koopmans Model : Dynamic

equilibrium 𝒌∗ = 4, 𝒄∗ = 1,2

A

Point A : k(0) = 3; c(0) = 1,3

k capital per unit of effective labor
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Point B : k(0) = 2; c(0) = 1,014

B



Initial value : Simulation – point C

Ramsey-Cass-Koopmans Model : Dynamic

equilibrium 𝒌∗ = 4, 𝒄∗ = 1,2

A

Point A : k(0) = 3; c(0) = 1,3

k capital per unit of effective labor
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Point B : k(0) = 2; c(0) = 1,014

B

Point C : k(0) = 2; c(0) = 0,7

C



Initial value : Simulation – point A, B, C

Ramsey-Cass-Koopmans Model : Dynamic

Point A : k(0) = 3; c(0) = 1,3
Point B : k(0) = 2; c(0) = 1,014
Point C : k(0) = 2; c(0) = 0,7



Initial value : Simulation – point D

Ramsey-Cass-Koopmans Model : Dynamic

equilibrium 𝒌∗ = 4, 𝒄∗ = 1,2

A

Point A : k(0) = 3; c(0) = 1,3

k capital per unit of effective labor
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Point B : k(0) = 2; c(0) = 1,014

B

Point C : k(0) = 2; c(0) = 0,7

C

Point D : k(0) = 2; c(0) = 0,4

D



Initial value : Simulation – point F

Ramsey-Cass-Koopmans Model : Dynamic

equilibrium 𝒌∗ = 4, 𝒄∗ = 1,2

A

Point A : k(0) = 3; c(0) = 1,3

k capital per unit of effective labor
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Point B : k(0) = 2; c(0) = 1,014

B

Point C : k(0) = 2; c(0) = 0,7

C

Point D : k(0) = 2; c(0) = 0,4

D

Point F : k(0) = 8; c(0) = 0,7

F



Initial value : Simulation – point G

Ramsey-Cass-Koopmans Model : Dynamic

equilibrium 𝒌∗ = 4, 𝒄∗ = 1,2

A

Point A : k(0) = 3; c(0) = 1,3

k capital per unit of effective labor
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Point B : k(0) = 2; c(0) = 1,014

B

Point C : k(0) = 2; c(0) = 0,7

C

Point D : k(0) = 2; c(0) = 0,4

D

Point F : k(0) = 8; c(0) = 0,7

F

Point G : k(0) = 7; c(0) = 2,0

G



Initial value : Simulation – point G, G′, G′′

Ramsey-Cass-Koopmans Model : Dynamic

equilibrium 𝒌∗ = 4, 𝒄∗ = 1,2

A

Point A : k(0) = 3; c(0) = 1,3

k capital per unit of effective labor
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Point B : k(0) = 2; c(0) = 1,014

B

Point C : k(0) = 2; c(0) = 0,7

C

Point D : k(0) = 2; c(0) = 0,4

D

Point F : k(0) = 8; c(0) = 0,7

F

Point G : k(0) = 7; c(0) = 2,0

G

Point G′ : k(0) = 15; c(0) = 1,5

G′

Point G′′ : k(0) = 21; c(0) = 1,5

G′′ 



Initial value : Simulation – point G, G′, G′′

Ramsey-Cass-Koopmans Model : Dynamic

k capital per unit of effective labor



Initial value : Simulation – point H

Ramsey-Cass-Koopmans Model : Dynamic

equilibrium 𝒌∗ = 4, 𝒄∗ = 1,2

A

Point A : k(0) = 3; c(0) = 1,3

k capital per unit of effective labor
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Point B : k(0) = 2; c(0) = 1,014

B

Point C : k(0) = 2; c(0) = 0,7

C

Point D : k(0) = 2; c(0) = 0,4

D

Point F : k(0) = 8; c(0) = 0,7

F

Point G : k(0) = 15; c(0) = 1,5

G

Point H : k(0) = 5,5; c(0) = 1,7

H



Initial value : Simulation – point E1, E2 - convergence

Ramsey-Cass-Koopmans Model : Dynamic

equilibrium 𝒌∗ = 4, 𝒄∗ = 1,2

A

Point A : k(0) = 3; c(0) = 1,3

k capital per unit of effective labor
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Point B : k(0) = 2; c(0) = 1,014

B

Point C : k(0) = 2; c(0) = 0,7

C

Point D : k(0) = 2; c(0) = 0,4

D

Point F : k(0) = 8; c(0) = 0,7

F

Point G : k(0) = 15; c(0) = 1,5

G

Point H : k(0) = 5,5; c(0) = 1,7

H

Point E1 : k(0) = 2; c(0) = 0,6

k(0) = 3; c(0) = 0,9

Point E2 : k(0) = 5; c(0) = 1,5

k(0) = 6; c(0) = 1,8

E1

E2



Initial value : Simulation – convergence to steady state

Ramsey-Cass-Koopmans Model : Dynamic

k capital per unit of effective labor

c consumption per unit of effective labor



Initial value : Simulation – convergence to steady state

Ramsey-Cass-Koopmans Model : Dynamic

r real interest rate (MPK – rent of capital)

y output per unit of effective labor



The Saddle Path, The Balanced Growth Path 

Ramsey-Cass-Koopmans Model : Welfare



Ramsey-Cass-Koopmans Model : Welfare

k capital per unit of effective labor
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The Golden Level

𝒌∗ = 𝟒 𝒌∗ 𝒈𝒐𝒍𝒅 = 𝟔, 𝟐𝟓

Golden level 𝒌∗ = 𝟔, 𝟐𝟓, 𝒄∗= 𝟏, 𝟐𝟓

𝟒 𝟔, 𝟐𝟓



The Saving Rate

Ramsey-Cass-Koopmans Model : Welfare

S balanced growth path = 0, 4



The Ramsey – Cass – Koopmans Model

1.  Assumptions  
› Firms

› Households

2.  The Behavior of Households and Firms
› Behavior of Firms

› Households’ Budget Constraint

› Households’ Utility maximization Problem

› Behavior of Households

3. Two Types of Modeling
› System of Differential Equations

› System Dynamics Model

4. The Dynamics of the Economy
› Dynamic of c

› Dynamic of k

5. The Effect of a Fall in the Discount Rate
› The Rate of Adjustment and the Slope

› The Speed of Adjustment



The Effect of a Rise in the Discount Rate

Ramsey-Cass-Koopmans Model : Effects

Point E1 : k(0) = 6; c(0) = 1,8
Point E2 : k(0) = 2; c(0) = 0,6

E1

E2

Old equilibrium for ρ = 0,2

New equilibrium for ρ = 0,3
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k capital per unit of effective labor



The Effect of a Fall in the Discount Rate

Ramsey-Cass-Koopmans Model : Effects

Point E1 : k(0) = 6; c(0) = 1,8
Point E2 : k(0) = 2; c(0) = 0,6

E1

E2

Old equilibrium for ρ = 0,2

k capital per unit of effective labor

New equilibrium for ρ = 0,17
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Ramsey-Cass-Koopmans Model : Effects

The Effect of a Change in the Discount Rate



The Ramsey – Cass – Koopmans Model
1.  Assumptions   

› Firms

› Households

2.  The Behavior of Households and Firms
› Behavior of Firms

› Households’ Budget Constraint

› Households’ Utility maximization Problem

› Behavior of Households

3. Two Types of Modeling
› System of Differential Equations

› System Dynamics Model

4. The Dynamics of the Economy
› Dynamic of c

› Dynamic of k

5. The Effect of a Fall in the Discount Rate
› The Rate of Adjustment and the Slope

› The Speed of Adjustment

6. The Effect of Government Purchases
› Adding Government in Model

› The Effects of Permanent and Temporary Changes in Government Purchases



Ramsey-Cass-Koopmans Model : Goverment

The Effect of Government Purchases



The Ramsey – Cass – Koopmans Model
1.  Assumptions   

› Firms

› Households

2.  The Behavior of Households and Firms
› Behavior of Firms

› Households’ Budget Constraint

› Households’ Utility maximization Problem

› Behavior of Households

3. Two Types of Modeling
› System of Differential Equations

› System Dynamics Model

4. The Dynamics of the Economy
› Dynamic of c

› Dynamic of k

5. The Effect of a Fall in the Discount Rate
› The Rate of Adjustment and the Slope

› The Speed of Adjustment

6. The Effect of Government Purchases
› Adding Government in Model

› The Effects of Permanent and Temporary Changes in Government Purchases
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