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Abstract

This paper genreralizes the global economic growth model with spirit of capitalism, social status, and conspicuous
consumption recently proposed by Zhang (2016). Zhang’s model examines the role of spirit of capitalism, social
status, and conspicuous consumption in national and international economic development, trade patterns, and
distribution of income and wealth between countries. The multi-country growth model treats social status and wealth
accumulation as endogenous variables. This paper generalizes the model by Zhang through making all exogenous
constant parameters as exogenous time-dependent parameters. We demonstrate how the system reacts to exogenous
periodic perturbations.

Keywords: spirit of capitalism, oscillations; global economic growth, social status, inequality in income and wealth,
conspicuous consumption

1. Introduction

The purpose of this study is to generalizes the global economic growth model with spirit of capitalism, social status,
and conspicuous consumption recently proposed by Zhang (2016). We generalize Zhang’s model by making all
ex0genous constant parameters as exogenous time-dependent parameters. With the generalized model we can show
how the system reacts to any type of exogenous changes. This study emphasizes periodic perturbations in order to
illustrate sources of business cycles.

The role of conspicuous consumption on economic behavior has been vividly described by \eblen (1899) in The
Theory of the Leisure Class. In his theory conspicuous consumption is considered as symbols of social status.
Duesenberry (1949) holds that social status may be enhanced through following the consumption standard of the
social classes above them. Rege (2008) points out that social status may serve a signal of non-observable abilities.
Rege (2008: 240) states that “By investing in social status a person can thus improve his chance of engaging in a
complementary interaction with a high ability person. The idea that status can serve as a signal of abilities is not new
and has been captured in several models. It has, for example, been demonstrated that workers can signal their ability
to employers by undertaking some seemingly irrelevant but costly activity interpreted as status consumption (Frank,
1985a) or social culture (Fang, 2001) and that people can “burn money” on fashions to signal abilities in a “dating
game” (Pesendorfer).” Some economists include social status in growth models (see, for instance, Cole et al., 1992;
Konrad, 1992; Fershtman et al., 1996; Rauscher, 1997; Chang, et al. 2004; Clemens, 2004; Fisher and Hof, 2005;
Chen and Guo, 2009, 2011). Newertheless, there are only a few models which include endogenous social status in
formal international growth theory. The model by Zhang (2016) is the first formal model which introduces social
status into the neoclassical global growth model with national inequalities in income and wealth. The model is an
international growth model with wealth accumulation and changes in social status in a multi-country economy. The
economic system is built on the basis of the Solow model, the Uzawa two-sector model, and the Oniki-Uzawa trade
model.

This paper studies business cycles. Business oscillations and business cycles are exogenous or endogenous.
Economics also suggests different sources of business cycles. For instance, the real business-cycle theory considers
business cycles as the efficient response to various exogenous shifts in the real economic variables. In the literature of
economic theory, there are only a few formal models which can properly deal with exogenous cycles in the real
business-cycle theory on the basis of microeconomics. This study introduces exogenous real shocks to the
neoclassical global growth model to demonstrate the existence of business cycles due to real shocks. It should be
noted that modern nonlinear dynamic economic theory studies business cycles in dynamic systems with or without
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any exogenous influences. Many theoretical and empirical research about mechanisms and phenomena of economic
fluctuations are published (e.g., Zhang, 1991, 2005, 2006; Lorenz, 1993; Flaschel et al 1997; Chiarella and
Flaschel, 2000; Shone, 2002; Gandolfo, 2005; Puu, 2011; Tian, 2015). These studies deal with economic business
cycles on the basis of different economic theories. This study introduces real shocks to Zhang’s model. The main
difference between this study and Zhang (2016) is that this study deals with the exogenously fixed parameters as
exogenous time-dependent parameters. Section 2 generalizes Zhang’s model. In Section 3 we demonstrate that the
movement of the global economy of J countries are described by J differential equations. The simulation shows
some dynamic properties of the global economy of three national economies. Section 4 carries out comparative
dynamic analysis with regard to exogenous periodic oscillations. Section 5 concludes the study.

2. The Multi-Country Trade Growth Model with Social Status

This section is to generalize Zhang’s global growth model with spirit of capitalism and conspicuous consumption
by making all exogenous constant parameters to be exogenous time-dependent (Zhang, 2016). The gereralization
allows us to analyze time-dependent shocks. The world economy consists any number of national economies, each
country being indexed by j=1,...,J. Country j’s fixed population is denoted by N;, (j=1,...,J). Like
Uzawa’s two-sector growth model (Uzawa, 1961), each country has two - capital good and one consumer good -
sectors. We describe the production sectors on the basis of neoclassical growth theory (e.g., Burmeister and Dokell,
1970; Azariadis, 1993; Barro and Sala-i-Martin, 1995). The modelling of international trade follows the
Oniki-Uzawa trade model. As in Ikeda and Ono (1992), we assume that all the countries produce homogenous capital
good. The consumer good sector produces goods and services and consumer goods are not tradable in the
international markets. Households hold assets of the economy. Households distribute their incomes to consume and
save. Exchanges are conducted in perfectly competitive markets. Only households undertake saving. All earnings of
firms are distributed in the form of payments to factors of production. We measure prices in terms of the capital good,
with the price of the capital good being unit. We denote wage and interest rates by w;(t) and r,(t), respectively, in
the jth country. Free trade implies that the interest rate is equal throughout the world economy, ie., r(t)=r,(t).
Capital is depreciated at an exponertial rate &,(t). We use p;(t) to represent the price of consumer good in
country j. We use subscript index, 1 and S to stand for capital good sector and consumer good sector,
respectively. Let N, (t) and K, (t) represent for the labor force and capital stocks employed by country j’s
sector m. We use ij(t) to stand for the output level of sector m incountry j.

2.1 The Capital Good Sectors
The production functions of the capital good sectors are specified as follows

Fji(t): Aji(t)Kﬁ"(t)(t)Njﬂi”(t)(t)y Aji<t)’ aji(t)’ ﬁji(t)> 0, aji(t)+ ﬂji(t)zl’ 1)
where A (t), a;(t), and p,(t) are time-dependent positive parameters. The marginal conditions of the
capital goods sectors are given by

a;(t)F,(t) B (0)F,(t)

t)+ 5, (t)= L2, w ()= 2
) +0,0= " B wO=" @
2.2 The Consumer Good Sectors

We specify the production functions of the consumer good sectors as follows

Fut) = ALOKZOONE0), @)+ 2.0=1, @), B,0)>0, 3)

where Ajs(t), ajs(t), and ﬁjs(t) are time-dependent technological parameters of the consumer good sector.
We have the following marginal conditions

a; pj(t)Fjs(t) W-(t):ﬂjs pj('[)F (t) (4)
— W —st .

() + 5, =2 i
a st(t) (t)
2.3 Current Income and Disposable Income

Let lzj (t) represent the total wealth owned by country j. We use IZJ- (t) to stand for per capita wealth of
country j, where k;(t)=K;(t)/N,(t), Per capita current income from the interest payment r(t)k;(t), and
the wage payment w;(t), is
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Y, (1) = r(t)k, (©) + w; (t):

The per capita disposable income in each national economy is the sum of the current disposable income and the
value of wealth. We have

9j(t)= yj(t)+ Izj (t) (%)
2.4 Description of Social Status

To illustrate Zhang’s approach, we illustrate a few approaches to social status in formal growth theory. By
considering social status as a function of wealth, Chen and Guo (2009) assume that each household maximizes
its lifetime utility U as follows

0 _ l-o

0 l-o
where S measures the degree of the spirit of capitalism, c(t) and k(t), stand for the consumption level and
capital stock, respectively, and p implies the time discount rate. We also apply the idea that social status is
measured with the level of capital ownership. Chen and Guo (2011) use the following utility function

Uzihwmwm?ﬁ“—gpwt

The household gets utility from the wealth-based social status. The status is measured by the physical-capital
ownership k(t) relative to the economy-wide level of physical capital stock K(t). They use >0 to
measure the degree of the spirit of capitalism. Corneo and Jeanne (1999) apply the utility function as follows

U= T t)ert dt,

where v(t) is an individual’s social esteem. As in Zhang (2016), we specify social status function j as a
function of wealth as follows

o, ((k,0)). )= 0,0t) + 0, Ok, (1), (6)

where @,o(t) and @, (t) positive parameters. In (6) we see a positive relationship between status and the
household’s wealth.

2.5 Budget and Utility Function
Let s, (t) and c i (t) standfor the representative household’s savings and consumer good. The budget constraint is

p;(t)e; t)+s;(t)= ¥, 1) )

The utility level U (t) isdependenton c;(t) and s,(t) as follows

U;(0) =i 0= 0), (e 0), 1), Aol (0), 1) >,
where (fjo(a)j(t), t) is the propensity to consume consumer goods and ljo( (t) t) the propensity to save.

2.6 Social Status and Propensities to Save and to Consume
Social status affects the propensities to consume and to save as follows

é:jo(wj (t)7 t)= Ejo(t) + Ejo(t)wj (t), ﬂjo(wj (t): t): Zjo(t) + Zjo(t)wj (t)7 (8)

where &,(t) and A,(t) are time-dependent positive parameters, and &,,(t) and A,(t) are time-dependent
parameters which may be either positive, zero, or negative. The propensity to consume is increased by social
status through conspicuous consumption. The propensity to save is affected by social status as social status is
enhanced with rises inwealth. The spirit of capitalism may influence the propensity to save.
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2.7 Optimal Household Behavior
Maximizing the utility subject to (8) yields

plt)e;(t)=¢; (('Zj (t)) t)yj t) s;(t)=4 ((IZJ. (t)) t)yj(t)’ )

where

— _ 1
s O nrPR D)
2.8 Wealth Accumulation

According to the definition of sj(t), we have the following equation to describe the change in the household’s
wealth

Ri(0)=s,0) - K, t). (10)
The equation states that the change in wealth is savings minus dissaving.
2.9 Demand and Supply

Let K(t) stand for the world’s capital stocks. The total capital stock employed by country j, K J.(t), is fully
employed

Kji(t)+ st(t): Kj(t)' Nji(t)+ st(t): Nj(t)' (11)
2.10 Equilibriumin Global Capital Markets
The world’s total capital stock equals the world’s wealth
J J J _
K(t):_lKj(t):Z;,Kj(t):Z;, j(t)Nj’ (12)
J= 1= 1=
where K;(t) is the wealth owned by country j.
2.11 Demand and Supply
Equilibrium for consumer goods implies

c,(ON;(t)=F.(t), j=1 ... (13)

2.12 Trade Balances
The world’s output level of capital good is the world net savings
J
S(t)- K(t)+ X6, (t)K,(t)= F(t), (14)
j=1

where
S(0)=25,0N,. F)=XF,0)

We completed the model. The model is structurally general. In formal economic growth literature some
well-known models can be treated as its special cases. For instance, if we assume all the parameters to be
constant over time, our model is the same as Zhang’s model (Zhang, 2016). Our model is structurally similar to
neoclassical growth theory (Solow, 1956; Uzawa, 1961) when the world economy is composed identical
economies. It is structurally similar to the Oniki-Uzawa model (Oniki and Uzawa, 1965).

3. The World Economic Dynamics

The world economy consists of any (finite) number of national economies. Although the dynamic system
contains many time-dependent parameters, we succeed in finding a computational procedure for plotting the
movement of the world economy at any point in time. We first introduce newvariables zj(t) by
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Lemma

The dynamics of the world economy with J national economies is governed by the following J — dimensional
differential equations systemwith z(t), {kj(tﬁ, and t, where ?kj(t\ﬁ Ek (tg,A  k, (t)) as the variables

2

&)= A, 0), &, O} )
)= A, [0, &k Oht). i=2,...9, (16)

inwhich A, are unique functions of z(t), {IZJ. (t)} and t defined in the Appendix. The other variables are
unique functions of zlét;, {kj(t) and t given as follows: r(t) and w;(t) by (A2) — z,(t) by (A3) —
k(t) by (AL5) — &(t) by (AL3) — 2,(t)=1-¢;(t) — Ny(t) by (A))— N;(t) by (A8)— ¥;(t) by
(A5) — K(t) and K;(t) by (A1) —> F;(t) and F,(t) by the definitions — p,(t) by (A4) — c;(t)
and’ s,(t) by (13) — K, (t) = k, (N, — K;{t) = K;(t)+ K, ) — K=k ON;.

By applying the computational procedure in the lemma we can follow the movement of the global economy. We
simulate the global economy composed of 3 national economies. The rest of this section follows Zhang (2016)

in examining the motion of the system when all the parameters are exogenously fixed. Parameter values
specifiedas follows

N,) (10} (A (17) (A.) (15) (a;) (031) (e,) (033
Ny (=120, | Ay |=| 1|, | A |=]09] |y |=|031], |a, |=]0.33],
N,) \30) (A,) \08) (A,) (07) (a;) (031) (e ) 033
@,) (0.01) (@) (0.01) (Z,) (08 (A,] (01} (&,) (0.12
o, |=]0.01], @y, |=]0.008|, | Z, |=]0.75|, | A, |=|0.1], | &, |=|0.18],
wy,) 10.01) (@, ) 10.005 Aio 0.7 ) (A ) \01) (& 0.2

o)

&,) (005) (8,) (005
& |=]005], |8, |=|0.04]. (17)
&l \oos) (s, ) (004

As in Zhang (2016), the initial conditions are as follows

2,(0)=0.077, k,(0)=27, k,(0)=2.

The motion of the variables is plottedin Figure 1. In Figure 1, the global income is

Y(B)=Y,(0) + Y, (1) + Ys(0). ;)= Fyi(0)+ p; (0)F,(0),
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Figure 1. The Motion of the economic system
We identify the following equilibrium point
Y =89.95, K=196.38, r=0.107,

Y,) (30.13) (K,) (81.92) (K,) (63.16) (p,) (1093 (w;) (2.2
Y, |=|2869| |K,|=|56.43| | K, |=]6392] | p, |=|1.086], |w, |=]097|,
v,) (3113) |K,) (57.03) |K,) (69.30) (p,) (1125) (w,) |0.70

F) (1.04) (F 266 (N;) (036) (N,) (964) (K;) (206

S

336, |F, |=[2332|, [Ny, |=| 24 |, | N, |=| 176 |, | K, |=| 7.08],

S I S

F,) \409) (F,) |2405) (N, ) (404) (N, ) |2596) (K,) (861

!
I

Ky 61.1) (@) (009 (4) (074) (&) (026) (k.| (8.29) (c) (2.66
K, |=|56.84|, |@,|=]003], |4 [=|069| |& |=]03L] |k, |=|282] |c, |=|117|.
Ky ) (6069) (@) \002) (4,) (068) (&) |032) (k) (19) |c,) (08

We calculate the three eigenvalues as follows
-0.24, -0.22,-0.13.

The equilibrium point is stable. The stability guarantees that comparative dynamic analysis can be effectively
carried out.

4. Comparative Dynamic Analysis

As stated in the previous sector, when the parameters are specified as in (17), the economy is characterized of a
stable equilibrium point. Zhang (2016) also showed how the economy is affected by once-for-all changes in
some parameters. WWe examine how the economy is affected by time-dependent changes in parameters. We
interpret the parameter values in (17) as the long-term average values. We allow small perturbations near these
long-term parameter values. First, we introduce a variable AX(t) to stand for the change rate of the variable
X('[SJ due to changes in the parameter value.
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4.1 Perturbations in the Poor Country’s Spirit of Capitalism

The spirit of capitalism refers to preference for owning more wealth. The measurement of spirit is the weight
given to social status in the propensity to save. In our approach countries differ in human capital and spirits of
capitalism. We study the effects of the periodic perturbations in the parameter measuring spirit of capitalism as
follows

@, (t)=0.005 + 0.008sin(t).

Figure 2 plots the simulation result. As the poor country experiences periodic changes in spirit of capitalism, the
social status level of the poor and its propensity to save also experience oscillations. As they are globally
connected, the capital good sectors of the global economies experience great changes due to the exogenous
perturbations. The wage rates of the three economies experience similar periodic changes. The prices of
consumer goods slightly change. With regard to microeconomic variables, the poor country’s household
experiences periodic changes in the wealth, consumption and preference. The households’ behavior of the other
two economies change slightly.
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Figure 2. Perturbations in the poor country’s spirit of capitalism
4.2 Perturbations in the Poor Country’s Conspicuous Consumption

Conspicuous consumption is narrowly referred to show-off by making more consumption of consumer goods. In
our modelling it is related to the weight given to social status in the function of the propensity to consume. We
deal with the effects of the periodic changes in the parameter of measuring conspicuous consumption as follows

&,(t) = 0.05 + 0.005sin(t).

The simulation result is plotted in Figure 3. The economic system experience business cycles. The
macroeconomic variables of the three economies oscillate due to the exogenous periodic shocks. The output
levels of the consumer good sectors in countries 1 and 2 are slightly affected, even though the input factors are
change greatly.
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Figure 3. Perturbations in the poor country’s conspicuous consumption
4.3 Perturbations in the Rich Country s Propensity to Save
We consider the case that the rich country’s propensity to save is perturbed as follows

Juo(t) = 0.8 + 0.01sin(t).

The simulationresult is plotted in Figure 4. The economic system experience business cycles.
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Figure 4. Perturbations in the propensity to save
4.4 Perturbationsinthe Poor Country Population

We now allow the poor country’s population to be perturbed in the following way
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N,(t) =30 + 2sin(t).

The simulation result is plotted in Figure 5.
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Figure 5. Perturbations in the poor country population

4.5 Perturbations in the Depreciation Rate of Physical Capital in the Poor Country

We nowallowthe depreciation rate of physical capital in the poor country to be perturbed in the following way
Sy (t) = 0.04 + 0.00Lsin(t).

The simulationresult is plotted in Figure 6.
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Figure 6. Perturbations in the depreciation rate of physical capital
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4.6 Perturbations in the Rich Economy s Total Factor Productivity of the Capital Good Sector

We examine the case that the rich country’s total factor productivity of the capital good sector is perturbed as follows

A(t) =17 + 0.02sin(t).

The simulationresult is plotted in Figure 7.
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Figure 7. The total factor productivity of capital good sector rises
5. Conclusions

This paper genreralized the global economic growth model with spirit of capitalism, social status, and conspicuous
consumption recently proposed by Zhang (2016). Zhang’s model examines the role of spirit of capitalism, social
status, and conspicuous consumption in national and international economic development, trade patterns, and
distribution of income and wealth between countries. The multi-country growth model treats social status and wealth
accumulation as endogenous variables. Except the well-known growth models by Solow (1956), Uzawa (1961), and
Oniki and Uzawa (1965), the model is based on by the literature on interdependence between economic growth and
social status. This paper generalized Zhang’s model by making all exogenous constant parameters as exogenous
time-dependent parameters. We demonstrated how the system reacts to exogenous periodic perturbations. The study
may be extended in different ways. For instance, we can also reveal motion of the model with some more general
production functions and utility functions. It is also important to take account of different forms of taxation in the
dynamic general equilibrium model.
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Appendix: Provingthe Lemma
By (2) and (4), we get

r+o, N
- ko _Tm o j=1,..,J, m=i,s, (Al)
Wj ﬂjijm

Z
where ,l_fjm = Binl ;. Insert(Al)in(2)
r=a, 20" =8, w,=a,2,", (A2)
where

From (A2) we obtain

Solve the above equations
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a b S, —5, )
Zj(zl):( S Ik 1kJ L i=2,.., J.

a;,

We thus determine r, W;, and Z;, asfunctionsof 2. From(3)and (4), we get

Fromthe definitions of )7J- and (A4), we get

¥ =1+ r)lzj + W,

Inserting P;C; =¢&;V; in(15), we have

Substitute (A5) into (A6)
Nj =0;6k; +&;7;,

where we apply W; N,-s = ﬂjs P; Fjs and

1+r _
gj(zl)E[T]ﬂisNi’ g; =B N;.

]

From (11) and (A7) we have

From (A1) and (16), we obtain

Inserting (A8) in (A9) we have

where

- N - 1 111
f=—0JI , Bl =———=—|—.
: Z; B;i h [ﬁjs ﬁji}zj

From (A10) and (A7), we solve

lglglé:lizl +§1Blg1 =K- fo’
where

in (A11) we have

(V\/El "'h1)§1 _El :VV,

Inserting K = > k; N

where
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(A5)

(A6)

(A7)

(A8)

(A9)

(A10)

(A11)

(A12)
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= 'Ell\l?l h, = B:fl W(Zw {Ej })E(ilzj N;j - f_oJi-

The definitionsof &;, (8) and (6)imply

£ = Po +h, (A13)
b, + ok
where
_ _Ej0+§j0w0 ~ __10"'/?10"'(9810‘*‘/110)0)10 . St
Wi =—= y O = = » O =——=
§joa’j|_ §j0 o §j0
For the caseof j =1 insert(Al3)in(Al2)
k?+ fk +f,=0, (A14)
where
oW +h — o, C?)lOVV @y h —W 5)10
flz,, k. ()= , flz, k. ()=
(Zl {J}) W — é)lo O(Zl {J}) W — é)lo
Solve (Al14)
= — f f2
k= olz., ) t):—Ei T (AL5)

There are two solutions. As shown by simulation there is a meaningful solution as follows

|21:¢(21’ {lzj}'t):_%Jr fTZ_ fo.

The variables are functions of z, {k } and t given with the following procedure: r and W; by (A2) —
2; by (A3) — ki by (A15) — £ by (A13) — Ny by (A7)— Ny by (A8)— J; by (A5) — K,
and Kj; by (Al) — F; and Fg by the definitions — p; by (A4) — ¢C; and S; by (13) —
K; =K; + K. This procedureand (12)|mply

K= Aoz, L t)= 249, -k, (A16)
B=n,z kb t)=29 -k, j=2,..3. (A7)
With (A17) we take derivatives of (A15) with respectto t to obtain
o9 6¢
IE% 0z, o7, X7 ;A’ ak (A18)
Equal (A18) and (Al6)
_ - 99§ o¢
&=z, )= [ M }(azJ . (AL9)

We confirmed the lemma.

Copyrights
Copyright for this article is retained by the author(s), with first publication rights granted to the journal.

This is an open-access article distributed under the terms and conditions of the Creative Commons Attribution
license (http://creativecommons.org/licenses/by/4.0/).

71



