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Abstract

Most economists, who refer to utility as representing wellbeing, do so under the assumption that
utility increases with consumption. In contrast, lately researchers have found evidence that indi-
viduals' wellbeing is by far a more complicated matter than to be represented solely by their con-
sumption choices. Adopting a broader approach to human wellbeing, we have modified the tradi-
tional theory to include income aspirations. Following this new line of thinking, this paper as-
sumes that individuals seek to minimize the gap between their consumption aspirations and their
consumption desires, namely minimizing their frustration. We present an overlapping generation
model and assume that desires increase with current and lag consumption. Our theoretical results
show that in an economy with agents minimizing frustration, as greed increases, the steady state
level of capital might be higher while people would certainly be more miserable.

Keywords

Frustration, Desires, Equilibrium, Two Period Consumption Model

1. Introduction

Utility maximization is assumed to be the ultimate target of individuals. Almost all economic models that try to
maximize the wellbeing of an individual or a group of individuals, assume that each one of them is trying to
maximize utility from consumption. This school of thought is based on long living ideas starting with Hicks [1]
and Allen [2]. The dominant line of thinking in standard economic theory, which is based on observable choices
made by individuals, assumes that individual utility depends on tangible goods, services and leisure. Individuals’
behavior reveals their preferences which explain their choices.
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Surveying the literature regarding human happiness and the connection between wealth and happiness reveals
that most economists who make pronouncements about economic matters do so under a set of assumptions
about human happiness. Chief of these is the belief that by raising income or output an individual is better off.

Significant deviation from this paradigm has been shown by Pigou [3]. He argued that appetite might grow
with eating, making desire more intense. Thus, growing consumption has two affects, the first by itself and the
second through growing desire. The second affect may be so high that more consumption necessarily implying
more satisfaction or happiness is not the case. This is because unsatisfied desire is usually painful. “If a man
with a given income of food per day becomes hungrier, the utility associated with the food he has increases, but
the disutility of the food he has not increases too; and the last state of that man may be worse than the first”.
Compatible with Pigous’ argumentation [3], Barnes [4] showed that across certain populations suicide rates had
a positive correlation with income.

In the years after Pigou argued his revolutionary claim, economic theory has dealt with the issue of the rela-
tionship between income and happiness. Easterlin [5] asked the crucial question “Are the wealthy members of
society usually happier than the poor?”. By using statistical data, he has showed that individual happiness is not
different in poor and rich countries and that economic growth does not necessarily bring happiness. He argued
that happiness was determined by comparison of individuals to their environment. In a later paper, Easterlin [6],
brought evidence from time series studies of the United States, nine European countries, and Japan that within a
country, at a given time, those with higher income are on average happier, but, raising the income of all does not
increase the happiness of all. The reason is that the norms and standards on which the individual judgments of
happiness are based increase in the same proportion as income increases. He stated that individuals were al-
lowed to define their own standards of happiness and support the approach, started by Cantril [7], that rising in-
come changes individuals’ tastes, causing them to have ever-increasing aspirations. Supporting this argument,
Hirsch [8] and Scitovsky [9] showed that individuals’ happiness did not rise when economic growth was an
overall trend so that relatively no one stood out. Frey and Stutzer [10] raised the possibility that additional in-
come does not necessarily raise happiness.

Recognizing that economic variables are not what interest the public, but rather the happiness derived from
them, Oswald [11] stated that economic indicators are of interest to the public. These metrics are merely a
means to bring happiness. “The relevance of economic performance is that it may be a means to an end. That
end is not the consumption of beef burgers, nor the accumulation of television sets, nor the vanquishing of some
high level of interest rates, but rather the enrichment of mankind’s feeling of wellbeing. Economic things matter
only in so far as they make people happier”. Leightner (2005) also challenged the thought that utility is the ulti-
mate objective of individuals. He acknowledged the fact that utility is a mean to achieve a goal and not a goal
itself.

Further deviation from the traditional utility theory was made by Rabin [12]. He brought overwhelming evi-
dence that people are often more sensitive to how their current situation differs from some reference level than
to the absolute characteristics of the situation. For instance, a level of income that seems low to us if we belong
to a group with a high income level seems high to us if we belong to a group with a low income level. Given this
finding, we ought to incorporate habitual levels of consumption into individuals’ utility factors. Therefore, past
consumption or expectations of future consumption are no less important than current consumption. In a seminal
work, Stutzer [13] raised the important question of what the role of individual aspirations is in determining one’s
utility, aside from income and consumption level. Empirical data show that, ceteris paribus, higher aspirations
reduce utility. “Two processes are theoretically put forward as forming individual aspirations. First, there is in-
dividuals® adaptation to repeated stimuli, as provided by people’s consumption habits. Whereas additional ma-
terial goods and services initially provide extra pleasure, their effects wear off over time. Thus people get used
to their consumption and income level. Second, there are social comparisons with relevant to others. It is not the
absolute level of income that matters most, but rather one’s position relative to other individuals”. This argu-
ment has been reinforced by Luttmer [ 14] who showed a data panel proving that individuals feel worse off when
others around them earn more.

Finally, significant strengthen regarding the importance of happiness rather than utility comes from Kahne-
man and Krueger [15] who argued that “For good reasons, economists have had a long-standing preference for
studying peoples’ revealed preferences; that is, looking at individuals’ actual choices and decisions rather than
their stated intentions or subjective reports of likes and dislikes. Yet people often make choices that bear a

mixed relationship to their own happiness”.
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As we can see, the main points raised in the literature review are that an increase in income does not necessar-
ily increases individuals’ utility or happiness. Past consumption, future consumption and aspirations play a ma-
jor role in determining individuals’ happiness. Although growing income and consumption raise utility, it may
raise the desire for even more and therefore create a growing and painful gap, causing disutility.

Based on Pigou [3], Rabin [12] Frey and Stutzer [10], Stutzer [13], and Luttmer [14] among others, we as-
sume in this paper that individuals have desires to consume that increase with the current and lag level of con-
sumption. As the gap between desires and consumption is higher, an individual will be less happy (more miser-
able). Under such conditions, the ultimate goal of individuals is to minimize misery during their life time.

2. Model Structure

Consider a perfectly competitive world where economic activity is performed over infinite discrete time,
t=1,2,---,00.

All individuals live during two periods of time. An individual works during the first period and retires at the
beginning of the second. Each individual saves part of his first period income so that the savings, including the
return, finance his second period consumption. During each period, both young and old people are alive. The
rate of population growth equals zero.

2.1. Consumption and Savings
In every period, ¢, a generation which consists of L, individuals, is born.

During the first period, they work and earn a certain wage, and during the second period they are retired. In-
dividuals, i, born at time ¢, are characterized by their intertemporal pleasure function U (Cé,,C{,) defined over
non-negative consumption during the first and second periods of their live, Where Cé, is the consumption of

individual i/, who was born at period t, when he is young and C,i, is the consumption of individual 7, who was
born at period t, when he is old.

Each individual has desires he tries to fulfill. Let us define D(Céz,C"

“) as the inter-temporal desire level.

Assuming that desire is always higher than pleasure, each agent will try to maximize the negative term
U(C(I)t’cllt)_D(C(;t’Clit)'
During the first period of their lifetime, individuals born at time t supply their unit endowment of labor in-

elastically. The resulting wage income is allocated between first period consumption C;, and savings S, .
Each individual tries to maximize his utility subject to his two period budget constraint:

Min U(C},.CL)-D(Ch.C})
wi(1-1) v
I+r

i Ci i
st C, +ﬁ:WOt (1-1)+

W,, is the wage of individual i, born at period #, when he is young.

Wi

., 1s the wage of individual i, born at period ¢, when he is old.

t is the tax rate.
m
For simplicity’s sake, we can define W, =W,.
(2.1.1) Specific Utility

Let us assume that the pleasure function of each agent in the economy is: U = ln(COt) +y7In (Cn) .

' =0, since he doesn’t work when old.

While desire function is formulated according to the assumption that the level of desire increases with con-
sumption, which relies on the thought that rising income changes an individual's tastes causing him to have ev-
er-increasing aspirations (see Cantril [7], Rabin [12] and Pigou [3]).

According to this way of thinking, we assume that in each period desire increases with current and with lag
consumption, and define it as:

D=In(CJ)+Aln(C))+AIn(CY)=nIn(C,)+ A5 (C,)+ Ay In(C,), 5> 1,7 >1.



B. D. Nissim et al.

where:
y < 1 is the discount factor of utility in period 1.
A <1 is the discount factor of utility in the desire function-D at period 1.
n > 1 is a factor that increases desires in period 0 as consumption in period 0 is higher.
0 > 1 is a factor that increases desires in period 1 as consumption in period 1 is higher.
w > 1 is a factor that increases desires in period 1 as consumption in period 0 is higher.
Notice that discounted desire level in the second period increases with consumption in period 0 and 1 (ac-

cording to term Mn(le) + Mn(C(‘;’ ) the memory of the amount consumed in period 0, as well as the current

consumption increases desire in period 1).
The agent is trying to maximize the term:

U-D-= —nln(CO)—ﬂﬁln(C“)—xll//ln(Co)+[ln(Col)+ yln(C“ )]
=(1-n7-Ay)In(C,, )+ (r - A5)In(C,)
subject to his budget constraints, as presented in Equation (1b).
MAX (1—77 —/lt//)ln(COt)-i-(;/—/15)ln(C”)

L G (1b)
s.t C0t+ﬁ:VVit(l_t)

(1a)

where, ¢ represents the tax rate.
We get:

c, = (7+ 2y —1) We(1-1) (1c)

(n+ Ay —1)+(A6-y)

- =0+ gy (1d)

Y Ay —-1)+(A5-7)

S, = (46-7) Wi (1-1) (le)

(n+ Ay —1)+(A6-y)

S; is the amount saved in period 0.

2.2. Production, Income Distribution and Savings

For simplicity’s sake, let us assume that there is one active firm in the market in period ¢.
L, represents the number of workers in period .
The output produced by the firm at time ¢ is:

Y, =K L] )

K, is the amount of capital.
(2.2.1) Income distribution
The product, Y,, in the firm is divided between the firm owners and the workers. If labor is perfectly mobile,

then workers get their marginal product, so that:
W, =KL 3)
where W, isthe wage of a worker.
In each firm we get that: WL, = ( pKLY ) L, = Y, is the total income of the workers.

t

The income of the firm owners is: W, = KL/ - (,BK"L(,ﬂ"))Lt =(1-8)Y,.

(2.2.2) Aggregate savings
Assuming that the number of workers is N and that there is 1 firm owner, the aggregate savings in the econ-
omy would be:
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_ N+1 . _
s =YY"= Aoy wi(l-t)= Aoy Y, (1-1) 4
= (n+Ay-1)+(A6-7) 5 (n+ Ay -1)+(A6-y)
Since 4 and y, the discount factors of utility in period 1, are smaller than 1 while the factor that increase de-
sires d, # and y are much larger than 1 (we suppose that desires grow exponentially with current and past levels
of consumption), 40—y and n+ Ay —1>0.

2.3. Equilibrium

The amount of capital in the next generation would be K, , = (1 —d )Kt +1, and the net investment would be

financed by the savings of the current generation, so that S, =/, . We get that:
K., =(1-d)K, +5, &)
Substituting (4) in (5) we get:
Ad—y
(n+ A2y —1)+(A6-y)

Substituting the production function (2) into (6) we get:

A0y KoL/ (1-1) (6a)
(n+ Ay —1)+(A6-y)
Given that population size is fixed, we get that the capital stock of the next generation is determined by the
current stock of capital.
Stationary equilibrium will exist for:

K, =(1-d)K, +

K(l—t) (6)

K

t+1

=(1-d)K, +

K, =K, (7
Substituting (7) into (6a) we get:
A6 —y

—(1- “rf(1-
K, =(1 d)K,+(77+/W_1)+(M_y)K, L (1-1) (7a)

or

1/1-a
_ AS—y L(-1)
K’_{(n+/1¢/—1)+(/15—;/) d (75)

For K, the stationary amount of capital.
Substituting (7b) into (2) we get the stationary amount of production is:

a/l-a
B AS—y .L,ﬁ(l—t) s
K{(mw—l)qw—y) d b ®

or

afl-a
26—y - "
Y = il 8
! {(1]+M//—1)+(/15—7/) d } ! (8a)

Substituting (7b) into (3) we get the stationary wage of each worker is:
all-a
A5 -y L (1-1)
(77+/1(//—1)+(/15—}/) d
Substituting (9) into Equations (1¢) and (1d) we get the stationary level of consumption in period 0 and 1 are:

__ (n+2y-y) A5 - ra-o7"
C_(77+/1;7/—1)W+(,15_7)'{(,7+,1,,,_1)+y(,15_y)' P } pL(1-1) (10)

I (€))

t

WFﬂ{

498
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A G S V(=) R .
CO_[(77+/1y/—1)+(45—y)]‘”‘“ { d } pri-1) (10a)
and
(A6 -y)(1+7) A6 — 1 (1-1) ofl-a ,
_(?7+/11//—71/)+(/15—7/).{(nJrgl//_l)f(gg_},)' p } B (1-1) (11)
B (25 -7)" (1+7) 7=y a/l_a' b1y .
Cl_[(77+/1v/—1)+(15—y)]l/17“ { d } pL(1-1) (11a)

While substituting (8) into (4) we get the stationary level of total saving is:

o (26-7) { AS—y .Lﬁ(l")}aﬂ_a 1P (1-1) (12)

(n+ Ay -1)+(A6-7) | (n+ Ay -1)+(A5-7) d

or:

B (/15_7)1/17{1 | Lﬂ(l—t) a/l—a' b .
S_[(U+/1t//—1)+(/15—7’)}1/l_a{ d } ris) e

Minimum frustration in steady state (2.3.1)
Substituting (10a) and (11a) into (1a) we get that frustration level in steady state is:

<>{ (142 1207 {Lﬂ(l—ﬂ“/‘“.mﬁu_»}

[(7+ 4w -1)+(25-7)]" d 13
(A5 -y)" " (1+7) [Lﬁ (1_t)r"" ,
—A16)-1 . B (1—-
+(7/ ) n{[(n+ﬂl//—1)+(ﬂ5—7/):|l/la d B ( t)
2.4. Comparative Statics
We can present (13) as:
1/1-a afl-a
A8 - (11—t
U—D=—[(77+/1y/—1)+(/15—;/)]1nﬂ(77+/1w_1)+7’(/w_}/)} { (d )} ./;Lﬂ(l_t)} .
a

_(77+/7~‘//—1)'1ﬂ{%}—(15—y)~1n(1+r)

We concentrate at the effect of the greed parameters 7,y and & on the amount of capital, output and on
frustration level in steady state.

2.4.1. The Effect of , Yy and 8 on Capital and Output
Differentiating (7b) and (8a) with respect to # we get:

oK _{(ﬂﬁ—y)Lﬂ(l—t)}l/l_a | 1

o d T-a [(+ iy -1)+(26-7)]

<0 (14)

2-afl-a
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<0 (15)

2-afl-a

a_y{(/w—y)Lﬁ(ut)Tl'“_aL/’ _ -1
on d I—a [(n+ iy -1)+(A5-p)]

As we explained above, since 16—y >0 and (77 + Ay —1) >0, all the expressions in (14) and in (15) are
smaller than zero.
Differentiating (7b) and (8a) with respect to y we get:

a_K{(w—mﬂ(l—r)T‘“ ! 2 0 (16)

. . <
oy d 1=a [(g+ay-1)+Gs-n]"""
B B B all-a 5 3
a_y{(w Y (1 t)} 'a_L ' A B a7
oy d I—a [(n+ay -1)+(5-7)]

As we can see, the same analysis regarding (14) and (15) applies here and the expressions in (16) and in (17)
are smaller than zero.
Differentiating (7b) and (8a) with respect to & we get:

B I/1-a r qa/l-a
a_K:{L (1—0} 1 15—y . A(n+2iy 1) S0 (18)
06 d l-a | (n+ Ay -1)+(45-7) | [(’7+1W_1)+(’15_7)J2

8 a/l-a r “2a-1/1-a
a_Y:{L (1—1)} al’ AS—y _ A(n+Ay -1) 20 (19)
06 d l-a | (n+Ay-1)+(25-7) ] [(77+,1¢/,_1)+(4§_;,)]2

As we can see for 10—y >0 and (77 + Ay — 1) >0 the expressions in (18) and in (19) are larger than zero.

According to the comparative statics in (14), (16) and (18) as greed increases in the first period due to current
consumption, and as greed increases in the second period due to consumption memory of the first period, capital
and output levels in steady state would be lower. However, as greed increases in the second period due to the
consumption level in the second period, capital stock in steady state will be higher.

In other words, economic growth is negatively affected by greed originated by rising consumption in the first
period and is positively affected by greed originated by rising consumption in the second period.

2.4.2. The Effect of 7,  and &§ on Frustration (Misery)
Differentiating (13a) with respect to # we get:

e e

(20)

See more details on differentiation in (20) in Appendix 1.

As we can see, all the terms in (20) are smaller than zero, except the term IL , which is positive (given that
-a

a , is at a size of about 0.25, this term is equal to 0.333). Notice that the other expressions in (20) are probably
much smaller since L, the number of workers, is very large and the terms (77 + Ay — 1) and A0 —y are posi-

o(U-D _
tive. (Equation (20) can be presented as M = —ln( G PR /s Ay -1 <0. Notice that
on I+r) 1-«a Ao —y

In(1.4) = 0.33, and the negative terms —In (lcl j are probably much larger than 0.33 in absolute value).
+r

Differentiating (13a) with respect to y we get:
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a(U —D) ) 15— I/1-a Lﬂ (1—{) a/l-a ,
o ‘“'lnﬂ<n+w—1>+y<w—y)} { a } o (H)}

e | Ayl
l-a AS—y

e2y)

Aa Lo .. .
As we can see, all the terms are smaller than zero, except the term —a which is positive at a size of
-a

smaller than 0.333. The same analysis regarding (20) applies here and all the expressions in (21) are smaller
than zero.
Differentiating (13a) with respectto & we get:

a(U—D) ) 15— I/1-a Lﬂ (1—1‘) a/l-a ,
5 "““ﬂ(nw—l)f(w—y)} { a } o (H)}

_ak(n+iy-1)
(—a)(i0-7)

The analysis regarding (20) applies here as well and the expressions in (22) are smaller than zero.
As we can see, increased greed would make people less happy (Table 1).

(22)
—-A-In(1+r)<0

3. How Is Economic Growth Changed with Greed?

In this section, we compared steady state levels of capital in two models. The first is a standard overlapping
generation model with individuals that maximize utility while the second is an overlapping generation model
with individuals that minimize frustration.

Appendix 2 presents the results for the first model. We get that steady state levels of capital and production

are:
1/1-a
(1-t
+y
all-a
1—-t _,1
;= {#7} -t (24)

Comparing steady state levels of capital and output in the first model (Equations (23) and (24)) to their steady
state levels in the second model (Equations (7b) and (8a)), we can see that if:

Ao —y ¥

> 25
(n+ Ay —1)+(A6-y) 1+y (2)
then the steady state level of capital and production in the second model are higher.
After some manipulations, we get that Equation (25) is true if
Al —
PR Gl 74 (252)
n
Table 1. Summarizing the results of the comparative statics.
g n 7
K 1 T 1
Y 1 1 1
U-D ! ! 1
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We can present (25a) as:

(49)
n+Aiy

Notice that y and 4 are discount factors of utility (smaller than 1).

We get that as w and #, the factors that increase desires in period 0 and period 1 according to consumption in
period 0 are higher, an economy with agents that takes into consideration the effect of greed will converge to a
lower steady state level of capital and production. However as &, the factor that increases desires in period 1
according to consumption level in period 1 is higher, the economy will converge to a higher steady state level of
capital and production.

These results are in the same direction pointed by the comparative statics (In the comparative statics, we
showed that y and 7 have a negative affect while & has a positive effect on steady state level of capital).

In order to interpret the results, let us assume the existence of one economy with agents that maximize utility
and a second economy with agents that maximize the net utility (U-D). The second economy would reach higher
steady state level of capital as agents become greedier due to higher consumption in the second period of their
lives and as their greed increases in smaller magnitude due to their consumption in the first period of their lives.

In summary, in an economy with agents that take into consideration the frustration caused by unsatisfied de-
sires, a higher steady state level of capital will be reached compared to a traditional economy with maximizing
utility agents if the evolving greed is higher when people are old and lower when people are young.

>y (25b)

4. Conclusions

Classic economic literature refers to a human agent as a homo-economicus who has one main aim, namely to
maximize utility from consumption. According to this school of thought, all the economic decisions made by an
agent are meant to reach the goal of maximizing utility. However, we find many researchers who find economic
behaviors that do not meet this approach.

In this paper, we suggest a revised approach and assume that individuals are trying to maximize the net utility
which we define as the difference between utility and desires (which is similar to an approach of trying to mi-
nimize misery). According to our model, the agents’ desires are strengthened by current and past levels of con-
sumption. Although this way of thinking is not new (see for example Cantril [7], Rabin [12], Pigou [3], Frey and
Stutzer [10]) we could not find theoretical models that analyzed the connection between economic growth and
human wellbeing while assuming that agents tried to minimize their misery.

We present an overlapping generation model with agents that have desires which increase with current and
past consumption. We define misery (or frustration) as the difference between the level of utility and the level of
desires. Each agent lives for two periods: working during the first and being retired during the second. The agent
uses his first period income for consumption and for savings. During the second period, the agent consumes his
savings plus interest earned. The aggregate amount saved in the first period finances investment which changes
the amount of capital in the second period. As capital increases, production and income increase.

Steady state for the amount of capital, production and wage is calculated. Given steady state level of wage,
the difference between utility and desire, which we defined as frustration is calculated in steady state.

The amounts of capital, production and frustration in steady state are defined as a function of the desire para-
meters. Using comparative statics, we find that as agents become greedier due to higher consumption in the
second period of their lives and as their greed increases in smaller magnitude due to their consumption in the
first period of their lives, steady state level of capital and production will be higher.

In order to examine the findings, we compared capital steady state level in our model to steady state of capital
in a standard model with agents that maximized their utility, while using the same production function.

We find that an economy with agents minimizing frustration will reach higher steady state of level of capital
compared to a traditional economy if the evolving greed due to consumption in the first period is smaller and the
evolving greed due to consumption in the second period is higher.

According to our comparative statics, higher greed at any stage of life is accompanied by a reduction in
agents’ wellbeing.

The results indicate that in cases where people become greedier in the second period of their life, the economy
will grow in a larger magnitude while people will be more miserable.
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Appendix 1

Comparative Statics
1. Detailed differentiation with respect to n:
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on lﬂ(ﬂJr/W_l)*(/w—Y):l { d } e I)}

PN
L e )+<w—y>J-{L : I)} B (1-1)

(24

1—a
I/1-a a/l-a
/15 y .Lﬁ(l—t) B
{ (n+2ay-1)+(25- y)} { d AU (1-1) (1.A)
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2. Detailed differentiation with respect to y:
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3. Detailed differentiation with respect to o:
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Appendix 2

Let us assume that the utility function of each agent in the economy is U =In (CO, ) +y7n (CI,)
The agent is trying to maximize the utility:

Max In(C,,)+7In(C,)

e (4.A)
s.t C0t+ﬁ:VVit(1_t)
We get
1
C,=—W(l-t 5.A
R ) 5.0)
1+7
C = W (1-t 6.A
: I+y ( ) (6.A)
S=L_w(1-1) (7.A)
1+y
Production
The output produced by the firm at time ¢ is:
Y, =K/ (8.A)

Income distribution
The product, Y, in the firm is divided between the firm owner and the workers. If labor is perfectly mobile,
then workers get their marginal product, so that:

W, =B 9-A)
where W, isthe wage of a worker.
In each firm we get that: W)L, = ( pKeL ) L, = BY, is the total income of the workers.

The income of the firm owners is: W, = KL/ - (,BK“L(tﬂ"))Lt =(1-8)Y,

Aggregate savings

Assuming that the number of workers is N and that there is 1 firm owner, the aggregate savings in the econo-
my would be:

S,:ZEIS::#~;Wi(l—t):lL-Yt(l—t) (10.4)

Equilibrium
The amount of capital in the next generation would be K, =(1-d)K, +, and the net investment would be

financed by the savings of the current generation, so that S, = /,. We would get that:
K, =(1-d)K, +S5, (11.A)
Substituting (A.10) in (A.11) we get:

4
1<,+1:(1—d)1<,+1+7~Y,(1—t) (12.A)
Substituting the production function (A.8) into (A.12) we get:

K., =(1-d)K, +$-KﬁLf’ (1-1) (13.A)

Given that population size is fixed, we get that the capital stock of the next generation is determined by the
current stock of capital.
Stationary equilibrium will exist for K,,, = K, and we get:
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4 a
K, =(1-d)K, +E-Kt I (1-1)
or
1/1-a
I (1-t
K, { y (-1 )} (14.A)
1+y d
Substituting the in production function (A.8) we get:
a/l-a
(11—t
K:{L.M} I (15.A)
I+y d
or
all-a
Y = {Ll;t} ,Lf’/lffl (16.A)
l+y d
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