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Abstract
This paper uses a cobweb model to investigate coordination failure of division
of labor and economic crisis caused by the trade-off between sensitive incentive
and stability. There are two types of dynamic equations, one is for the number
of specialists, the other is for relative prices. If the system starts from a nonequilibrium state, then the time path of the number of specialists and relative
prices will converge to their static equilibrium values if feedback sensitivity
coefficients are smaller than some threshold values. In this process, the more
sensitive the feedback mechanism, the convergence is faster. When the
feedback sensitivity coefficients have reached the threshold values, the feedback
mechanism will overshoot, so that the price feedback mechanism is paralyzed
and the coordination failure of the efficient network pattern of division of labor
occurs. A too large value of trading efficiency coefficient has a similar effect.
For given feedback sensitivity and trading efficiency, the greater the difference
between the initial state and static equilibrium, the more likely it is that the
coordination failure of the efficient pattern of the division of labor will occur.
This model can be used to explain fluctuations of excess demand for
professionals, such as lawyers and accountants, with a time 1ag between
education and professional work. Also, it can explain the financial crisis caused
by liberalization reforms that increased sensitivity coefficients or trading
efficiency by raising the mobility of capital, goods, and labor.

JEL: D58, E32
Keywords: Cobweb model; coordination failure of division of labor; sensitive
incentive; stability.

1. Introduction

The purpose of this paper is to use a cobweb model to investigate
coordination failure of division of labor and economic crisis caused by the trade
off between sensitive incentive and stability. At the end of the 2othcentury, the
theory of rational expectations faded out from the literature, partly because of
the development of the theory of bounded rationality.' Because of bounded
rationality, it is to expensive for individual decision makers to figure out direct
interactions between all players'

strategies and to collect incomplete

information (all possible contingent states and distribution functions of all
players' characteristics), decision makers indirectly interact with each other via
impersonal price signals. If there is a time lag between price signals and actions
taken by the players, a nonlinear difference equation may characterize dynamic
behavior of the economy based on bounded rationality. Hence, this kind of cobweb inodel, which was regarded as naive during the peak time of the theory of
rational expectation, has recently attracted econonlists' attention. Aghion,
Bacchetta, and Bailerjee (1998) represents this research line which uses the cobweb model to explain financial crisis and to formalize George Soros' (2002)
claim that "the market is always wrong, [it] either overestimates or
underestimates the equilibrium price." However, the new cobweb model cannot
endogenize the network size of division of labor and therefore cannot explore
implications for the network size of division of labor of instability of the
feedback process based on the cobweb mechanism. The current paper will
develop a cob-web inodel with the endogenous network size of division of labor
to analyze financial crisis generated by globalization.

Recent reviews of research on bounded ~.ationalityin game theory can be found in Aurnann (1997), Kalai
(1990), Norman (1994). Lipman (1995), Weibull (1995), Mailath (1998), Fudernberg and Levine (1998), and
Rubinstein (1998). Reviews by non-game-theorists can be found in Conlisk (1996), Nelson (1995), and Kirzner
(1997). Kccent research on bounded rationality bilsed on sequential Walrasian equilibriun~models can be found
in Ng and Yang (1997) and Zhao (1999).

The story behind our model nms as follows. If the system of difference
equations that characterizes a cobweb feedback mechanism starts from a nonequilibrium state, then an occupation generates more utility than the others, so
that individuals will shift from the latter to the former in the next period. This
will adjust aggregate demand and supply of a traded good and thereby excess
demand for this good. The relative price will change in response to the change
in excess demand with a time lag. The indirect utility f~~nctions
in different
occupations will change in response to this change in relative price with a time
lag. This will again cause changes in the relative number of specialists in the
two occupations if the steady state is yet to be achieved. In this feedback
process, the more sensitive the feedback is, the faster the convergence of
fluctuations toward the steady state is. But if the feedback is too sensitive, the
system may overshoot, so that the steady state can never be reached. A larger
trading efficiency coefficient has an effect similar to that of a greater feedback
sensitivity coefficient. It can speed up the convergence of the feedback before a
threshold is reached. A very high trading efficiency may generate overshooting
that paralyzes the feedback mechanism.
The trade off between incentive provision and stability implies that it is
not efficient to have an extremely high power incentive. Russia liberalized its
capital account prior to privatization reforms. This significantly increased the
sensitivity of the feedback mechanism. Privatization reforms further increased
the sensitivity, which is good for providing incentives, but not good for stability.
Of course, corruption and money laundering were the source of negative signals.
Without the moral hazard caused by opportunism, sensitive feedback itself m y
not be problematic, just like what happened to the highly developed financial
market in Taiwan and in Western Europe. But moral hazard itself is not enough
to explain Russia's and South Korea's financial crises, since moral hazard in
China, which was not greatly affected by the Asian financial crisis, is even
greater than in Russia and South Korea. Some econonlists explain the financial

crises in Russian and Asia using the conventional models of moral hazard (see
references in Chio, 2000; Dennis& Kandel, 2000; Chowdhry & Goyal, 2000;
Garten, 1999; Corsetti, Pensenti, & Roubini, 1999; Mishkin, 1991). But the
models cannot explain why the crises occurred when liberalization and
privatization were implemented. Lio's (1998) model and the model of Aghion et
a1 (1998) show that the trade-offs between reliability, transaction costs, and
economies of division of labor and between incentive provision, sharing risk,
and stability can explain the crises better. Our paper will have features of both
Lio's model with the trade-off between economies of division of labor and
coordination reliability of the network division of labour and Aghion's model
with a cobweb feedback mechanism. This will allow us to explore the
implications for the network effects of division of labor on aggregate
productivity of the trade-off between sensitive incentive provision and stability
of the price feedback mechanism.
This paper is organized as following: Section 2 is devoted to describe a
static general equilibrium model of endogenous network size of division of
labor, it is basis of dynamic analysis in Section 3. In Section 3, we give the
simulation results of cobweb model. The final section concludes the paper.
2. A Static General Equilibrium Model of Endogenous Network Size of

Division of Labor
Consider an economy with a continuum set of identical consumer-producers of

~
consumer-producer's utility function is
mass M . Each
(2-1)

ld

= (X,

+ kxp)(s, + k g ) ( x , + kg).

where xi is the self-provided amount of good i, xid is the amount of good i
purchased and k is the fraction of a unit of good purchased that is received for
by Sun, Yang, and Zhou (forthcoming), general equilibria may not exist if the set of individuals is
finite in the kind of models of endogenous network size of division of labor in this paper. ' k y have proved the
existence theorem and the first welfare theorem for a general class of equilibrium models with endogenous
netwurk pattern of division of Inbor, of which the static model in this paper is a special case.
l AS shown

final consumption. Each consumer-producer has the following production
functions and endowment constraint for working time.
( 2 . 2 ) ~+xi"
~

Max(1, - a , 0), 1, +l, +I, = l , a ~ ( O , l ) , l~[O,l],i=l,2,3.
,

where xf is the amount of good i that is sold and

X

+ xf

is the output level of

good i. a E (0,l) is a fixed learning and training cost in producing each good.
This system of production displays economies of specialization for each
individual in producing each good. 1, is an individual's labor allocation to the
production of good i, called level of specialization in producing good i.
Subscript i stands for good i, superscript S stands for the quantity sold (supplied),
and superscript d stands for the quantity purchased (demanded).
According to the theorem of optinluin configuration (Wen, 1998, Yao,
2003), there are three types of configurations: Autarky (denoted as A), as shown
in Fig. 2.l(a), selling good i and buying good j, denoted (ilj), and selling good i
and buying goods j and t, denoted (iljt), There are six of the second type of
configurations: (112), (211), (113), (311), (2/3), and (312). Configurations (113)
and (311) are shown in Fig. 2.l(b). There are three of the third type of
configurations: (1/23), (2113), and (3112), as shown in Fig. 2. l (c).

(a) Autarky
no market

(b) Partial division of labor,
structure P

(c) Complete division

of labor, structure D

Figure 2.1 : Evolution of Division of Labor

Combinations of these configurations yield three structures. M individuals
choosing configuration A constitute an autarky structure. A division of M
individuals between configurations (113) and (311) constitutes a partial division
of labor structure P, as shown in Fig. 2.1(b). Since structures based on
configurations (213) and (312), configurations (112) and (211) are symmetric to
structure P, and yield the same per capita real income as P, we omit them. A
division of individuals between the other coilfigurations (1123), (2113), (3112)
constitutes the complete division of labor structure D, as shown in Fig. 2.l(c).
Following the inframarginal analysis, which is total cost-benefit analysis
across corner solutions in addition to marginal analysis of each corner solution,
we can solve for the corner solutions in the eight configurations, as shown in
Table 2.1. From the utility equalization and market clearing conditions, we can
solve for the corner equilibria in the three structures, as shown in Table 2.2.
Yang (2001,2003) provides technical details of inframarginal analysis.
Table 2.1: 10 Corner Solutions

Configuration

Self-provided

Demand

Level of

Indirect utility
function

~2~

=

[( l-2a>/313kpl~p2

plxls~p2
x l d=

[ ( l -2a)/313kp2/pl

p2dpl
xjd =

[(l-2a)/313kp,~p3

~ 1 x 1 ~ ~ ~ 3
.xid =

[(l-2a)131~kpdp1

p3dIp l
x~~ =

[ ( l- 2 ~ ) / 3 ] ~ k p ~ / ~ 3

Coinparisons of per capita real incomes in the three local equilibria (called
corner equilibria) in the three structures, together with the efficiency theorem
(see Sun, Yang, and Yao, 1999 and Sun, Yang, and Zhou, 1998), which states
that general equilibria are the Pareto optimal corner equilibria, yield the results
shown in Table 2.3 about the general equilibrium and its infranwginal
comparative statics.
Table 2.2: Corner Equilibria in 3 Structures
Structure

Relative price

Number of individuals selling
different goods

Per capita
real income

Table 2.3: General Equilibrium and Its Inframarginal Comparative Statics

-

Parameter k

1-2a

Equilibrium
Structure

A
W
-

P
p
-

As trading efficiency increases from a low to a high level, the general
equilibrium evolves from autarky (A) to the partial division of labor (P),
followed by the complete division of labor (D). If we let a = 0.15, then when
k < 0.485, the equilibrium structure is A, when

0.485 < k < 0.5585, the equilibrium

structure is P, when k > 0.5585, the equilibrium structure is D.
Figure 2.1 gives an intuitive illustration of the story behind the
infrarnarginal comparative statics of general equilibrium. Panel (a) is autarky
where there are no transactions, panel (b) is the partial division of labor (P), and
panel (c) is the complete division of labor (D).

3. The Trade-off Between Sensitive Incentive and Stability in a Dynamic
Setting
In this section, we introduce a time dimension and time lag between
decisions and price signals into the static model presented in the previous
section to present a trade-off between sensitive incentive and stability of the
price feedback mechanism. We first consider the initial state of the economy
which is not in the static equilibrium. Each individual can choose any of 10
configurations for a given set of prices which are different from the static
equilibrium prices. We will show that there are two stages of dynamic feedback
mechanism. In this section, we first consider the first stage in which the system
of difference equations that characterize the feedback process will generate a
convergent process of the numbers of individuals choosing different
configurations.

Only

numbers

of

individuals

choosing

constituent

configurations of the static equilibrium structure are positive arid the numbers of
individuals choosing other configurations converge to zero. In the next section,
we will show that before the sensitive coefficients have reached a certain
threshold value, the numbers of individuals choosing different configurations

and the relative prices of traded goods will converge to the static equilibrium
values. If values of sensitive coefficients are greater than the threshold values,
the system will not converge to the static equilibrium and the feedback
mechanism will overshoot and finally be paralyzed, so that coordination failure
of the efficient network pattern of division of labor occurs.

3.1 Sensitive incentive and stability among all configurations
Suppose that the initial state of the economy is not in static equilibrium. There
is a one-period time lag between changes of the number of individuals choosing
different occupation configurations and the difference in utility between various
configurations. We denote MA as the number of individuals choosing autarky,

M(ilj)the number of individuals choosing configuration (Uj), MOljk)
the number of
individuals choosing configuration (iljk). t denotes the time period and a, is the
sensitivity coefficient of changes in the number of specialist producers of good i
in response to the difference in utility between occupation configurations. Since

xM,,=M where population size M is a given paameter, we ignore one
difference equation that is not independent of (3.1)-(3.9). For simplicity, we
assume that M = 1.

M,,,,, (1) - M(,,,,(f- 1) = % [ k

P2(t
- 11
9(1-2a)I
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27
~ # - l )
P
-

-

M(l/23)(t)

M(3/,2)(t)

-l ) =

-M13/,2)(t - l ) =
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(1-k
27
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27
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l
- k ( l - 2 a ) 3 p2 ( t - l )
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27
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p
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where the difference in the number of individuals choosing a configuratioil at
time t is a linear function of the difference in indirect utility functions between
this configuration and the other nine configurations. Indirect utility functions
are given by Table 2.1 and ai is a feedback coefficient. In addition, there is a
one-period time lag between changes in the relative price of good 1,2 to good 3
in response to changes in excess demand for good 1,2. Hence, we have the
following difference equations:

l-a

l

l-2a

~,(t+~)-pl(~)=~,[~(3/12)(~)--

3

3 P, 0 )

p,('

+ l) - p,(')

l-a

= b 2 [ M ( 3 / 1 2 ) (t)-----

l

+ M(l/23)

)-W-

1
~10)

+ M(3/2) (') l - 2 a

Equations (3.1)-(3.11) constitute a system of non-linear and second order
difference equations. Notice, we have used information about the indirect utility
function of different configurations and demand and supply functions in Table
2.1. Assume that the initial state of the system and the sensitivity coefficient are
given, then, the dynainics and comparative dynamics of this system can be
given by silnulations on the computer. For example, if we assume the following
initial state of the system of difference equations,

I

this dynamic system will converge to the complete division of labor, that is
structure D where only M,,,,,,,M,,,,,,,M,,,,,, are positive, and prices converge to
equilibrium prices in structure D, though it may still take more time for the
numbers of individuals choosing various configurations to converge to the static
general equilibrium values. If the initial state is kept unchanged, the transaction
efficiency coefficient decreases from k = 0.8 to k = 0.5 , then the dyilamic
system will converge to partial division of labor. If the transaction efficiency
coefficient decreases further to k = 0.1, then the dynamic system will converge
to autarky.
Since even if the time path of relative prices converge to the static general
equilibrium values and only if the numbers of individuals choosing
configurations in a static general equilibrium structure are positive, it may still
take more periods for the iluinbers to converge to the static equilibrium values,
we will do more simulations on the computer for give initial state where the
economy is in a static equilibrium structure, but the static equilibrium in this
structure is yet to be achieved in the following two subsections. (This sentence
is too long)

3.2 Complete Division of Labor
Suppose that the initial state of the economy is in structure D. Again there is a
one-period time lag between changes of the relative number of individuals
choosing occupation configurations (1123), (2113) and (3112) in response to the

difference in utility between the three occupation configurations. Hence, we
have following difference equations:

where t denotes the time period and a,is the sensitivity coefficient of changes
in the number of specialist producers of i in response to the difference in utility
between occupation configurations. Mi(t) is the number of specialist producers
of good i in period t. Since M , ( t )+ M 2 ( t )+ M , ( t )= M where population size M
is a given parameter, M 3 ( t )= M - M , ( t ) - M , ( t ) , we ignore the difference
equation on M 3 ( t ). For simplicity, we assume that M = 1. Notice, we have used
information about indirect utility function of different configurations in Table
2.1. Further, there is a one-period time lag between changes of relative price of
good 1,2 to good 3 in response to changes in excess demand for good 1,2. We
assume p, = 1. Hence, we have

1

1 ) - p , ( t ) = b , M,(t)--

l - a pz(t)

l
3 p,(t)

+ M,(t)---l - a

3 ~ ~ ( t )

3

where M,(t) = l - M , ( t )- M 2 ( t ) ,we have used information about the demand
and supply function in Table 2.1 .b, is the sensitivity coefficient of changes of
relative price in response to excess demand for good i. Equations (3.12) to

(3.15) constitute a second order nonlinear system of difference equations in
M , , M 2 ,p , , p , . Assume that the initial state of the system and the sensitivity

coefficient are given. The dynamics and comparative dynamics of this system
can be given by simulations on the computer. Figure 3.l(a) gives the results of
the siinulations for M , (0)= 0.1,

M,(O) = 0.6, p, ( 0 )= 1.8, p, (0)= 0.2 ,

al=1.05, a2=0.5, bl=0.2, b2=0.5. Panel (b) for Ml(0)=O.l, M2(0)=0.6,
p,(0)=1.8, p2(0)=0.2, a, =1.05, a, =0.2, b, ~ 1 . 0 5b2
, =0.2 . This dynamic
system (a) and (b) are both unstable. There are coordination problem in the two
systems. Panel (c) for M , (0)= 0.1, M ,(O) = 0.6, p, ( 0 )= 1.8, p, (0)= 0.2 ,

al=0.5, a2=0.6, b,=0.7, 4 = 0 . 8 . Panel (d) for M,(O)=O.l, M2(0)=0.6,
p,(0)=1.8, p2(0)=0.2, a,=0.5, a2=0.6, bl=1.7, b 2 = 0 . 8 . Panel (e) for
M,(0)=0.3, M2(0)=0.3, p1(0)=0.9,p,(O)=1.2, a, = I S , a, =0.6, b, =0.7,
b 2 = 0 . 8 . Panel (Q for M,(O)=0.1, M,(O)=O.G, pl(0)=0.9, p2(0)=1.2,
a, = 0.5, a, = 0.6, b, = 1.7. Dynamic systems (c)-(f) are all stable.

p
.
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p

number of specialist

pr ice

(a) M,(0)=0.1,M,(O)=0.G,p,(O)=1.8,p2(O)=0.2, a, =1.05,a2=0.5,bl =0.2,b2=OS
number of specialist

price

( b ) M,(0)=0.1,M2(O)=0.6,p,(O)=1.8,p2(O)=0.2,a, =1.05,a2=0.2,b, =1.05,b2=0.2

number of specialist

price

number of speclallst

(d) M l ( 0 ) = 0 . 1 , M 2 ( 0 ) = 0 . 6 , p l ( 0 ) = 1 . 8 , p 2 ( O ) = 0 .a,2 ,=0.5,a2=O.6,b,=1.7,b2=0.8
number of speclallst

price

(e) M , ( 0 ) = 0 . 3 , M 2 ( O ) = 0 . 3 , p l ( 0 ) = 0 , 9 , p , ( 0=1.2
) ,a, =1.5,a2=O.G,b, =0.7,b2=0.8

number of speclallst

price

(f) ~ , ( O ) = O . l , ~ , ( O ) = O . 6 , p , ( O ) = O . 9 , p , ( 0 ) = U1 ,. =0.5,a2
2
=0.6,bl=1.7,b2=0.8

Figure 3.1: Trade off Between Sensitive Incentive and Stability of
the Feedback Mechanism under complete division of labor
The following Table 3.1 gives various possible initial values, value of sensitive
coefficient and depicts various convergent time paths of M iand pi. We divide
initial values into four types, the first type is associated a great difference

between the initial numbers of specialists and initial prices and their static
equilibrium values. The second type is associated with a small difference
between the initial numbers of specialists and initial prices and their static
equilibrium values. The third type is associated with a small difference between
the initial numbers of specialists and their static equilibrium values and a great
difference between the initial prices and their static equilibrium values. The
fourth type is associated with a great difference between the initial numbers of
specialists and their static equilibrium values and a small difference between the
initial prices and their static equilibrium values. We also divide parameter value
of the? sensitive coefficient into four types. The first type is a great feedback
sensitivity for adjustments in the numbers of various specialists and an
intermediate sensitivity for price adjustment, the second is a great sensitivity for
both specialist number adjustment and price adjustment, the third type is an
intermediate sensitivity for both specialist number adjustment and for price
adjustment, and the fourth type is an intermediate sensitivity for specialist
number adjustment and a great sensitivity for price adjustinent.
Table 3.1: values of various parameters for system of difference equations relative
complete division of labor
Structure

Transaction

1nitiil value

Sensitive coefficient-

Convergent]
or divergent

Efficient

I

M,(0)=0.1,M2(O)=0.6 a, =1.05,a2 = O S
p,(0)=1.8,p2(O)=0.2 bl=0.2,b,=0.5

1

M,(0)=0.1,M2(O)=0.6 a, =1.05,a2 =0.2 divergent
p,(0)=1.8,p2(O)=0.2

b, =1.05,b2=0.2

M1(O)=0.1,M,(O)=0.6

a, =0.5,a2 =0.6

p,(0)=1.8,p2(O)=0.2

b,=o.7,b2=o.8

convergent

convergent

convergent

convergent

-convergent

convergent

divergent

divergent

convergent

convergent

divergent

divergent

-

convergent

convergent

L

I
l

I

From Table 3.1, we call see if the difference between the initial numbers of
specialists and their equilibrium values, and sensitive coefficients are large, the
dynamic system is divergent. This implies that the number of specialists

choosing at least a constituent configuration in the static equilibrium structure
will tend to be zero, so that dynamics will not converge to the static general
equilibrium In other words, there is coordination failure caused by the trade-off
between sensitive incentive provision and stability of the feedback mechanism.
Hence, this implies a breakdown of the efficient pattern of division of labor and
all individuals have to choose autarky or a non-Pareto optimum partial division
of labor, even if the static equilibrium is complete division of labor (utility in
the structure with the division of labor is higher than in autarky and partial
specialization). For all other cases in the figures, the dynamic systems are
convergent.

3.3 Partial division of labor
Just like the case of complete division of labor, we assume that there is a
one-period tiine lag between changes in the relative number of individuals
choosing professional occupatioils (113) and (311) in response to the difference
in utility between the two occupations. Hence, we have the'following difference
equation:

M, (t) - M, (t - l) = ak

P, (tl- 1)

l

where t denotes the time period and a is the sensitivity coefficient of changes in
the number of specialist producers of good 1 in response to the difference in
utility between occupation configurations (113) and (311). Ml(t) is the number
of specialist producers of good 1 in period t. Since M, (r) + M, (t) = 1, we ignore
the difference equation about

M , ( t ) . Notice,

we have used infoilnation about

indirect utility function of different configurations in Table 2.1. Further, there is
a one-period tiine lag between changes of relative price of good 1 to good 3 in

response to changes in excess demand for good 1. We assumep, = 1. Hence,
we have

Notice, we have used information about demand and supply fui~ctionin Table
2.1. b is the sensititivity coefficient of changes of relative price in response to
excess demand for good 1. Equations (3.16) and (3.17) constitute a second order
nonlinear system of difference equations in M,,p, . Assume that the initial state
of the system and the sensitivity coefficient are given, then, the dynamics and
comparative dynamics of this system can be given by simulations on the
computer. Figure 3.2(a) gives the results of the simulations for M,(O) = 0.1,
p1(0)=0.9, a=1.5, b = 0 . 6 . Panel (b) for M,(O)=0.1, p,(0)=0.2, a=1.5,
b=0.6. Panel (c) for M1(0)=0.4, p,(O)=0.9, a=0.5, b=1.6. Panel (d) for

M, (0) = 0.4, p, (0) = 0.2 ,a = 0.5, b = 1.6. All of the four dynamic systems are
stable.

number of s peclallst

I

price

(a) ~,(O)=O.l,p,(0)=0.9,a=1.5,b=0.6
price

number of specialist

(b) M,(O)=O.l,p,(0)=0.2,a=1.5,b=0.6
number of speclailst

il

price

number of specialist

(d) M,(O)=0.4,p,(0)=0.2,a=0.5,b=1.6
Figure 3.2: Trade off Between Sensitive Incentive and Stability of
the Feedback Mechanism under partial division of iabor

The following Table 3.2 gives various possible initial states of the economy,
different values of sensitive coefficients, and the time path of the numbers of
different specialists and relative prices. We divide the initial state into four
types. The first type is associated with a great difference between the initial
numbers of specialists and relative prices and their static equilibrium values.
The second type is associated with a sinall difference between the initial
numbers of specialists and prices and their static equilibrium values. The third
type is associated with a small difference between the initial numbers of
specialists and their static equilibrium values and a great difference between the
initial prices and their static equilibrium values. The fourth type is associated
with a great difference between the initial numbers of specialists and their static
equilibrium values and a small difference between the initial prices and their
static equilibrium values. We also divide parameter value of sensitive
coefficient into four types. The first type is with a highly sensitive feedback
process of specialist nuinber adjustment and an intermediate sensitive price
adjustment process. The second is a highly sensitive feedback process for both
specialist nuinber adjustment and price adjustment. The third type is an
intermediate sensitive feedback process for specialist number adjustment and
for price adjustment. The fourth type is an intermediate sensitive specialist
number adjustment process and a highly sensitive price adjustment process.
Table 3.2: values of various parameters for system of difference equations relative
partial division of labor

Structure

I Transaction l
1 efficiency l
( coefficient I

Initial value

Sensitive

Convergent

coefficient

or divergent

I convergent
I

a = 1.5,b = 0.6

I
a = 0.5,b = 0.6

convergent

convergent

a = 1S ,b = 0.6

M, (0) = 0. l, p, (0) = 0.2

I

l

1

Ml(O)=0.l,p,(0)=0.2 a=0.5,b=1.6

I convergent

Ml(0)=0.4,pl(0)=0.9 a=1.5,b=0.6

convergent

tl /
'

M, (0) = 0.4, p, (0) = 0.9 a = OS,b = 0.6

convergent

M, (0) = 0.4, p, (0) = 0.9 a = 1S , b = 1.6

convergent

l

M1(O)=0.4,p,(O)=0.9 a=0.5,b=1.6

I

I

convergent

Ml(O)=0.4,p,(0)=0.2 a=0.5,b=0.6

convergent

M,(0)=0.4,p1(0)=0.2 a=1.5,b=1.6

convergent

The results of the simulation can be summarized in the following proposition.

Proposition l :
If the system starts from a non-equilibrium state, then time path of numbers of
specialists and relative prices will converge to their static equilibrium values if
feedback sensitivity coefficients are smaller than some threshold values. In this
process, the more sensitive the feedback mechanism, the convergence is faster.
When the feedback sensitivity coefficients have reached the threshold values,
the feedback mechanism will overshoot, so that the price feedback mechanism
is paralyzed and the coordination failure of the efficient network pattern of
division of labor occurs. If the value of the trading efficiency coefficient is to
large it has a similar effect. For given feedback sensitivity and trading

efficiency, the greater the difference between the initial state and static
equilibrium, the more likely the coordination failure of the efficient pattern of
division of labor will occur.

4. Conclusion
The results are very intuitive. If the system starts from a non-equilibrium
state, then an occupation generates more utility than the other, so that
individuals will shift from the latter to the former. This will adjust aggregate
demand and supply of a traded good and thereby excess demand for this good.
The relative price will change in response to the change in excess demand. The
indirect utility functions in different occupations will change in response to this
change in relative price. This will again cause changes in the relative number of
specialists in the different occupations if the steady state is yet to be achieved.
In this feedback process, the more sensitive the feedback is, the faster the
convergence of fluctuations toward the steady state is. But if the feedback is too
sensitive, the system may overshoot, so that the steady state can never be
reached.
This model can be used to explain fluctuations of excess demand for
professionals, such as lawyers and accountants, with a time lag between
education and professional work. Also, it can explain the financial crisis caused
by liberalization refoims that increased sensitivity coefficients or trading
efficiency by raising the mobility of capital, goods, and labor.
Liberalization and privatization reforms will increase feedback sensitivity
coefficients or the trading efficiency coefficient. 'This will make the
convergence of the economic system toward equilibrium faster, but will also
increase the risk of overshooting that reduces the realized level of division of
labor and related trade. It will be shown that for the same feedback sensitivity
coefficient and trading efficiency, the greater the initial difference between
value of price and its static equilibrium level, the more likely the feedback

system may break down by overshooting. This will explain why Taiwan was
not greatly effected by the Asian financial crisis.
Taiwan implemented liberalization and privatization reforms of its financial
sector before liberalizing its capital account. This ensured a low moral hazard
caused by state monopoly of the financial sector. This implies that the initial
difference between prevailing market price and its static equilibrium level was
not great when feedback sensitivity was raised by liberalization reforms. China
had very high moral hazard. But since it had a very small feedback sensitivity
coefficient due to the government's tight control of the capital account, it was
not greatly affected by the Asian financial crisis either. In contrast, South Korea
liberalized its capital account before great moral hazard in its state controlled
financial system was significantly reduced. Hence, the initial difference
between the market price and its static equilibrium level, which relates to moral
hazard, and the feedback sensitivity and trading efficiency coefficients, which
relate to the openness of the financial market, are two major determinants of the
trade off between incentive provision and stability. Hence, the different cases of
Taiwan, China, and South Korea can all be explained by the cobweb model. In
the engineering literature, the degree to which the feedback system achieves the
efficient balance of the trade off between feedback sensitivity and stability is
referred to as feedback quality. The major task in macroeconornic policymaking is to raise feedback quality.
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