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INTRODUCTION OF STOCK MARKET INTO
SOCIALIST ECONOMY

JUN-WON KANG*

The decline of communism has shown that the command economy is no longer
viable. This realization has given rise to new interest in market socialism. I define a
general equilibrium model of a market socialist economy under uncertainty. Every
consumer is given shares of firms but is not allowed to trade with others. Instead,
each firm is given interfirm shareholdings to trade with other firms. Citizen shares
may be distributed according to political considerations to satisfy criterion of justice.
By prohibiting individuals from trading their citizen shares, we can avoid concen-
tration of shares in a few hands and preserve equality in the distribution of wealth.
Through the interfirm trade of shares, every firm's performance can be evaluated;
the value of the firm on the stock market can be used to compensate managerial ef-
Sort and induce managers to work hard.

I. INTRODUCTION

Existing socialist countries are characterized by i) dictatorship in politics ii)
central planning and command in resource allocation without market iii)state
ownership of the means of production. In early stage of economic development,
heavy industry was crucial and it was more important to mobilize capital than to
find efficient way to utilize existing capital. Therefore, in early experiment socialist
economies seemed to prevail capitalist ones because the central government com-
manded the means of production. However, as economies accumulated industrial
capital and the investment opportunity became scarce it became more important
to use the capital efficiently.

Two reasons have been mentioned for the inefficiencies in a command econ-
omy. 1)Without the private ownership of means of production. and appropriation
of production surplus, the managers do not have incentive to use the means of
production efficiently and ii)without market, the managers could not realize the

* Research Fellow, POSCO Research Institute. The author thanks two anonymous referee for hel-
pful coments. Any remaining errors are mine.
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true value of limited resources and production plan.

Recently many proposals have been made to reform socialist countries. These
proposals focus on how to privatize state enterprises in order to construct an ef-
fective structure of ownership to monitor managers while maintaining equality in
distribution of wealth. (See E. Borensztein and M. S. Kumar:1991 for the dis-
cussion of proposals.)

Finance theorists (for example, Jensen and Meckling, 1976: Fama:1980) were
concerned with the principal-agent problem and claimed that managers can be
disciplined through i) the stock market and ii) the managerial labor market. The
latter can be compatible with socialist economy, but the introduction of full scale
stock market cannot be introduced into socialist economy because of ideological
limitation. In a socialist economy, means of production should be publicly owned
but trade of stock by individual assumes the private ownership of the means of
production.

Ortufio-Ortin, Roemer, and Silvestre (1990) showed the feasibility of a market
socialist economy in a deterministic world that satisfies three requirements of a
market socialist economy - government’s commanding investment, resource allo-
cation through the market, and public ownership of the means of production -
through the manipulation of interest rates, direct investment, or sales taxes.

Under uncertainty, if insurance markets were completely developed, then the
economy would behave like the one in a deterministic world. I suppose the re-
duction to certainty through the insurance market is limited. In a capitalist econ-
omy, the stock market fills the gap a little, even if not completely. The stock ma-
rket i) allows efficient risk sharing between households ii) provides information
about the valuation of uncertain income streams and iii) helps firms choose ef-
ficient production plans. Thus, the stock market in a capitalist economy helps to
enhance the decentralized efficient use of resources under uncertainty. In this pa-
per, I will show that a market socialist economy can have this efficiency without
allowing private ownership of the means of production.

Some economists, such as P. Bardhan (1991), and M. Nuti (1987) have sug-
gested a blueprint to achieve productive efficiency by imitating a capital market
among firms and making public firms independent from the state. They assert
that the continuous valuation of capital on the stock exchange and the pressure
of takeovers could harden the budget constraint and enhance managerial per-
formance in a socialist economy. In particular, Bardhan believes that public firms
should be turned into a Joint Stock Company in which some financial institu-
tions (e.g., Investment Bank, Pension Funds, etc.) hold and trade shares in physi-
cal good-producing firms.

I will extend the ideas of Bardhan and Nuti to include efficient risk sharing in
a socialist economy as in capitalist economy. My challenge is to design a market
socialist economy that i) is as efficient as the capitalist stock market economy
and ii) satisfies some justice criterion with the ideological limit of non stock mar-
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ket.

This paper is organized as follows: In section 1I, the model is setup. In sec-
tion III and IV, capitalist stock market equilibria with managers are defined and
properties are explained in both capitalist and market socialist economies. And in
section IV, the equilibria are compared.

I. MODEL

I assume one period and S possible states of nature. The true state of nature
is unknown at the beginning of the period but has the probability of occurrence

S
b, s=1, -, 8, 0<p.<1, ¥ p=1, which is common knowledge to every econ-
§=1

omic agent.

There is one consumption good x, in each state s=I, -+, §, produced by M
firms indexed by j=1, ---, M. Each firm’s output depends on the state of nature,
manager’s effort ¢’, and labor demand /7 :y.=/’(¢’, [}) s=1, ---, S Each firm ;7
chooses labor demand /}, and, ;/ the weight on state-dependent wage rate, to
have a linear combination of fixed wage rate w . and state-dependent wage rate
w,, which is indexed on aggregate national output Y: w.=¢Y. . Then the profit
in state s is defined as ni=y! -, [(1 —p)w +u/'6 Y. |.

There are N consumers indexed by ¢=1, - | N: consumers / is a manager of
firm 7 for j=1, --, M, and consumers indexed by =M1, ---, N are workers
endowed with one unit of labor. A worker 7 can choose linear combination of fi-
xed wage rate w and state dependent wage rate w.=dY. , and his labor income
becomes w (1 —A)+ Y. §1'. A manager j receives managerial fee (o’ +£'v) de-
termined as a linear function of the value of the firm(y/) she is managing with ef-
fort level ¢'.

For each firm j=1, -+ . M, the managerial fee schedule is determined subject
to the Individual Rationality (IR) condition and the Incentive Compatibility(IC)
condition. The Individual Rationality condition requires that the manager does
not gain by leaving the managerial position. The Incentive Compatibility con-
dition states how the managerial fee schedule should be determined in order to
induce the second best production decision to maximize the firm's value.

Each manager ;j derives utility from his/her state-dependent consumption
x'=(x] -+, x7 -, x)€ RS and disutility from the effort level ¢’ to make decis-
ions about the firm ;’s activity. Each worker 7 derives utility from his/her con-
sumption x'=(x" -+, ¥\ ,-+-, X9 € R

!Since 1 am concerned with the manager's incentive, I assumed the workers do not derive disutility
from the labor. It may interpreted in the way that the difference of manager’s level is the factor that
goes into utility function.
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Assumption 1 For each consumer 7=1,--:, N, preferences are represented by expe-
cted utility of quadratlc function: EU(JK =Y pulx,, &) for i=1,--, N where

ulx', &)=c(xi—e)— —(x -y for s=I, S while ¢'=0 for non-managers
i= M+1,-, N.

Assumption 2 For each firm j, the production function in each state is monotonic
and concave in labor: ¢f7/¢cl, >0, and & f!/c ()Y <0

Assumption 3 “Each firm has a conjecture about how the value of its shares will
vary as it varies its production plan, and firms’ conjectures are both correct and
competitive.™>

Define the covariance matrix of firms’ profit in equilibrium:

Cov(n'. ') - Covlx'. )
Cou( I, IT) = S o |ian MXM square matrix.
Cov(n™, 'y < Covln™, 1)

where Cov(n/, T)=3_ p. (x) —Ex ) (" — Ex®). a covariance profit at equi-
S

librium of firms 7 and 4, and En’ = S p. 7. . firm s expected profit.

-

Assumption 4 The covartance matrix of profits in equilibrium is non-singular.
Each consumer 7 is endowed with a vector of initial share holdings in M firms:

0;=(0,+, 0)..00") with ¥ 0/=1, i=1.---. N j=1.. M. In a capitalist stock
market economy. each clo;lsumer can trade his shares at the stock price
v=(v' -, v o+ v") and can diversify his state dependent consumption and con-
sumption in state s becomes

x=v(0; —0,)+ 1.0, +(a+ Bv) for j=1.---, M.

x'=v(0; — 0+ I1.0; +[w (1 =2)+ Yor] for i=M+1, -
where

I=(x! . 7).

In a market socialist economy, each consumer is given share holdings accord-
ing to political reason such as the number of households, and is not allowed to
trade. Instead, each firm j is given interfirm shares ¢’ =(g .---,4.”) and can trad-
e shares among firms at stock price v=(v'.---,v*) with final share holding

* Makowski, L. (1983. a), p. 309. Competitive conjeclure means that the firm faces a perfectly cl-
astic demand for its shares in the sense that if the firm raises the price of its shares by any small posi-
tive amount, then no one will be willing to buy any of iis shares.
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[ Figure 1] Tllustration of market socialist profit distribution
R Consumer 1
/ o Consumer 2
¢/l
Firm ;’s < 1
$ |
\ Consumer 1 i
|
rm1< |

Consumer 2

¢’ =@, ). The firms profits are distributed among the firms according to
interfirm share holdings and are distributed again among citizens according to ci-
tizen shareholdings.

To illustrate, consider the 2-consumer, 2-{irm case. In the figure above, firm
7's profit is distributed between firm | and firm 2 by ¢ and ¢", respectively.
Firm 1’s receipt of that profit is distributed among consumers again by 6" and
0%, and firm 2’s receipt of that by 6" and (7. Then, consumer 1’s dividend of
firm 1's profit is determined as ¢"6"+¢" 0", and consumer 2's dividend of firm
1's profit is determined as ¢"' 0" +¢"0”. In general N-consumer and M-firm case,

consumer ¢'s dividend of firm ;'s profit is determined as ¢ 0", i=1,---. N,
7=1,---, M. And consumer’s state-dependent consumption is determined as
=g, —g )0 +11.8,0 +(a'+£'v) for j=1.-, M,
—x¢ —@)0"+11.6,0 " +[w (1 - X +Y§A]forz M1,
where
1= o ).

. CAPITALIST STOCK MARKET EQUILIBRIUM

3.1 Definition: Capitalist Stock Market Equilibrium(CSE)

(x,0.1,v.e.0,. . B.a) isa CSE relative to 0, if there exist a vector
of stock price v& R". fixed wage rate w . and an index ¢ of state-dependent wage
on aggregate output such that

“xelii”, 0, R, A eRY, yeER™ ee€R. [, €ER., 4€ER",
B ER, « €RY.
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(CSE. P. 1) choose (', 8, ¥, €, I, 1) to maximize

. S P

EU = ; b lc(xl—¢) —%(xi —¢’)’] subject to
xl = v(07 —0)+ 1.0+ +F V) (0
yi= fie, 13) for s=1,--, §

where 17, = (2} -, 17
=y~ [~ w + 40, |- B o for s=1,-+, S, k=1, M
—_ Mo
Y. = ; vy for s=1, -, S

(CSE. 2) for each non-manager i=M+1,-. N, (x’, 07, X' ) is a solution to
(CSE. P. 2) choose (', 0}, 1) to maximize

. S P
EU = ; c'x l)—%(xl)z) subject to
2= (0, =)+ 1.6 +(1 —)w +16 Y. (2)

(CSE. 3) for each firm j=1, . M, (V.2 . [, . /. . & ) is a solution to
(CSE. P. 3.) choose (v, ¢, I}, 4/, £, &) to maximize

v, €, b, i, B, o) subject to

Incentive Compatibility (IC) and
Individual Rationality (IR)

and (CSE. 4) market clears, i. e.,

N Mo

; x§=;3ﬂs for s=1, --- | § (3)
M —

;ZB=N—M (4)

Mz
D
%
I
—
g
-
.
I
o
—_
n
N



JUN-WON KANG : INTRODUCTION OF STOCK MARKET INTO 197

IT7= S T ©)

i=M+1

R

1=

~.

3.2 Equilibrium Share Holding and Linear Risk Sharing Rule

Both stocks and state-dependent wage can be seen as financial assets. Note
that each asset price is determined at the level of expected value of the asset min-
us covariance of the asset and the aggregate output discounted by absolute ag-
gregate risk tolerance.

Given risky assets, Borch (1968) showed that if utility functions are quadratic,
then the risk sharing rule is linear if and only if the risk sharing rule is pareto ef-
ficient. In equilibrium, each individual is holding the same share in every firm
such that the deviation of consumption in each state s=1, --- , S from the expec-
ted consumption is linear in the deviation of state-dependent aggregate output
from the expected aggregate output.

Define the absolute risk tolerance of consumer 7 by

s cu /ox,
=~ b5 7
=P Ty i

=(¢—ExX +¢) fori=1, -+ , M, M+1, - | N
where ¢ =0 for 1= M+1, -, N.

Property TI. 1 In CSE

(1) (Value of firm) for each firm y=1, -+ , M, the value of firm v’ satisfies
Vo= ET? - COZ{I( Y. n ) (8)
> #

(2) (Equilibrium share holding) for each manager j=1, -+ , M,

5—}1”. = N t]___ N fOI‘ k: 1,"'. M (9)
IDE

and for each non-manager i(=M+1,---, N

i

)
th

14

=l
I

fork= 1, M

h

[\/]z

o
L
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(3) (Linear Risk Sharing Rule) for each consumer =1,-- . M, M+1,---. N

x. = Ex +(Y,—EY) A for s=1,-. § (10)
th

14

Proof: See Appendix 1

Grossman-Hart (1979) assumed Competitive Price Perception which implies

S

> b %%(—AV"FARQZO. However, it holds in this model without assuming
s=1 s

it.

Property ML 2. (Competitive Price Perception) At equilibrium, for every con-
sumer ¢=1, -+, N, the change in the value of each firm is equal to the product of
change in profit and marginal utility in each state.

S |
T LEU (A4 AT) =0 fori=l.-. N (an
= 0x,

Proof: Appendix 1.

Note that in the asset market for state-dependent wage firms participate as
suppliers and non-managers act as demanders. Then. the price of state-dependent
wage is determined as the expected value minus the covariance between the asset
and the aggregate output divided by the absolute risk tolerance.

Property III. 3 At equilibrium, &, the index of fixed wage on aggregate output
satisfies

— N —
_ _ ColYy, ¥ %)
w =6(EY - e )
>t
1=M+1

Proof: Appendix 1.
3.3 The Principal Agent Problem

Given managerial fee schedule, a manager makes a decision on the firm'’s
choice of labor demand, effort level, and ratio of state-dependent wage and fixed
wage. Given the relationship between the managerial fee schedule and the man-
ager’s decision, shareholders choose the managerial fee schedule that maximizes
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share holders’ utility.

Among the manager’s actions, the choice of state-dependent wage expenditure
(/) and the level of labor demand (/%) is observable, and the interests of the pri-
ncipal and the agent do not conflict.

The equilibrium fixed and state-dependent wage rates (w, §'Y. ) are such that
the change of 4/ does not affect expected profit minus covariance discounted by
aggregate risk tolerance. So, the firm’s value does not depend upon the firm’s
choice of wage indexation 4/, and the share holders do not have interest in x'.
For each firm 7=1, -, M,

_ ¢ Cov(Y, 1)
v _ OEm’ Qy“ (13)
5// 5/1’ Z lu
= —l—’o.((~w+6E7) sl Y ):
Lt

The manager's first order condition with respect to labor demand is equival-
ent to maximizing the value of the firm.

o EUY
ol

S ; . b
=Yl —x+e) L (0 + F)=0 & oy
o ("ZI]‘ 51 [/v

However, the level of effort by the manager i1s not observable to shareholders,
and the principal is trying to induce the second best effort level to maximize the
firm’s value. given the relationship between the managerial fee schedule and the
manager’s effort.

In equation (8), the firm’s value is a function of expected profit and covari-
ance of profit and aggregate output, and expected profit is expected output min-
us wage expenditure and managerial fee, which is a function of the firm’s value.
If we rearrange equation (8), we have an explicit function. Since

Er' = By =liw =y (—w +6EY )~ v —a
Qu(y. V) |,
St

= Ey/_llr)w __ﬁj“l_ar__ ./17(5\

and CoY, n'y=Co(Y. y)—~Co(Y. Y)[i /6", the equation (8) can be
expressed as

Vri—En = (y —Ey)—1} f/0(Y~EY)
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")

~|

Cov

v/ = En’ —

i

ip=
T

i

— By —llio —f'v —a/ -G )
.

|~

ek

Eyj_lfﬂ;)—_a’]— va}q Y
Lt
&y = 1445 - for j=1,--. M (14)

As for the Individual Rationality condition, a difficulty arises on how each
individual will perceive the value of the firm and the price of fixed wage, after
the current manager leaves and a new manager is recruited. Since the value of
the firm depends on the managerial effort, if the new manager chooses a different
production plan and effort level, then the value of the firm would be different
from that when the current manager holds the position. To remove this diffi-
culty, the following assumption is made:

Assumption 5 Every individual assumes that the value of the firm (v) and the pric-
e of fixed wage (¢) would remain the same in the event that the current manager
is replaced with a new manager.

If the managerial fee is such that the expected value minus the covariance of
fee discounted by aggregated absolute risk tolerance is equal to the fixed wage w
plus the effort level, then the manager would not leave the managerial position.

Property III. 4 The Individual Rationality condition for each firm j=1.---, M is
equivalent to a’+48'v' —e’ > w (15)

Proof: Appendix 1.

From the first order condition with respect to effort level ¢’ in the manager’s
program (CSE. P. 1), we have

5EU _ & W 7 6’\)/ J _ 8\” 87‘[: N’
de’ —S};ﬁ;(c x5+€)(ae](}{)+( oe’ +ae/) !

+8 05 1)

S . . A,/ a {
where ¥ p.(c'—% +¢) (-L- + <) = 0 by (11).
= oe de
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So given managerial fee schedule 8, the manager chooses his/her effort level
such that

i) e’=0 if 66E(1J’ (Oforall e’ =0
ii) otherwise ¢’ is determined such that
0 EU 9 - Yy | 07+8
O 1 A Y . i
66’ @ aej [Ey it‘ ] 1+/9/

Assuming interior solution, the Incentive Compatibility condition is expressed as

_J_-_X_L - 1rE (16)
66 Z # 0y+8’

If we examine the above Incentive Compatibility condition, it can be obser-
ved that the manager’s effort level does not depend on how much the manager is
risk averse or how wealthy the manager is from his/her share holding in other fir-
ms. Instead, it depends on how much initial share the manager has in the firm
he/she is managing.

Now, let’s assume the firm’s value is monotonic and concave in the level of
managerial effort.

Assumption 6 For each firm j=1, -, M, define
W= Ey—T] % - Cov\(Y )

Lt
where /7, fT}. Ey’——(j@\(—’—l)* =w (17)
OZD Z t’
Y4 & . ..
and ¥, = P and ¥, = PR and assume (i) ¥, = 0 and (i) ¥.. < 0 for
¢ =0

Everything being equal (managerial fee schedule, production technology and
distribution of aggregate output), the more initial share the manager has in the
firm, the more effort level he/she will expend. If we differentiate the above Incen-
tive Compatibility condition with respect to effort level and initial share holding,
we have

de" _ .II] : 4 /
a0 - w8 >0 if¥ >0, and ¥ <0. (18)
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To induce the same effort level, the shareholders can pay less fee the more in-
itial share holding the manager has:

dg’ ¥
S , 19
407 V-1 0 (19)

The Principal-Agent problem can be rewritten as to

(CSE. P. 3".) choose (¢/, £’) to maximize %%’L
6+ 5
subject to ¥; T 5 = o
i B gy —
a + 144 (VY —a)—€ > w (IR)

and &, 8/, ¢ > 0
and the solution is as follows.

Property II1. 5 (Solution to P-A problem) For each firm j=1,:--, M the equilib-
rium effort level and managerial fee are characterized as follows:

D =0
(1) if there is ¢ such that

(Y -1D)+P ¥, =0 (20)
and

11— ¥e) =
— =¥ —-¢-w 20
wa—-e) = "
then € is determined by (20), if not, & is determined by
1-we) . —
———— ¥ -e¢~w =0 21
wa—en - " ey

and (iii)

_ 1— ¥o/
V = ——— p)
g AV 22)
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Proof: Appendix 1.

The constant term (&) is set to zero, and the coefficient (£’) is determined by
Incentive Compatibility. The optimal level of effort is determined to maximize
objective function if the firm's value is enough to satisfy the Individual Ration-
ality condition. If not, it is determined by the Individual Rationality condition.

If it is the case that the value of the firm is enough to satisfy the Individual
Rationality condition, then the equilibrium effort level is determined independent
of the manager’s characteristics (c’, ¢). Instead, the larger initial share holding
the manager has in the firm he/she is managing, the larger stake he/she has in
the firm. Thus the coefficient of the managerial fee schedule on the firm's value
can be less.

V. MARKET SOCIALIST EQUILIBRIUM (MSE)

vector of stock price vE€ RY, a fixed wage w , and an index & of state-dependent
wage on aggregate output such that:

(MSE. 1) for each manager j=1,--, M, given the managerial fee schedule
«,F), &, 8.y, .05, /) is asolution to

(MSE. P. 1) choose (x, 8/, ¥, &, l4, 4/) to maximize

S
EU = ; b [d(xj—e’)—%(xﬁ*e’)z] subject to
x! = V(¢n—¢1)91+Hs¢10‘j+l§;vj+; (23)
v = fie, 1}) for s=1,---, S
where
T =y LU~ w+ LoV )-FV - fors=l, 8 k=1 M

(MSE. 2) for each non-manager i=M+1,---, N, (X', 1') is a solution to
(MSE. P. 2) choose (', ') to maximize

EU = p,lcx i—%(xl)") subject to

¥l = v(g,—¢ )0 +I1.g 0'+(1-1)+AY. (24)

Sx e RYN g eRVM A ERN My eR™™ e eRY. [, eRY. peR" g erY

a € RY.
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(MSE. 3) for each firm j=1,-, M (y/, ¢, 1}, /., B8, & )is a solution to
(MSE. P. 3) choose (¥, €, I3, 4/, &, &) to maximize v(¥', &, I}, i/, B, &)
subject to ¥, = fi(¢, I})

Individual Rationality (IR)
and Incentive Compatibility (IC)

and (MSE. 4) market clears, i. e.,

z

— M ———

2 ¥, = ; y. for s=1, -, 8 (25)
M .

; =1 fork=1, -, M (26)
M ——

; L, =N—-M (27
M - N —

; #I l{j - '=MZ+1 x (28)

4.1 Asset Price

In a market socialist economy, the process by which the value of the firm is
determined is different from that in the capitalist stock market economy. In the
latter, every individual participates in the trade of stocks, and the value of the
firm reflects all consumers’ aggregate risk tolerance. However, in the market soc-
ialist economy, only managers participate in the trade of stocks. Therefore the
value of the firm is discounted by the manager group's consumption and risk tol-
erance.

Property IV. 1 (Value of the firm in MSE) In MSE for each firm k=1, -, M, v/,
the value of the firm is determined by
M o— —

Cov(; ¥, n*)

M (29)
Lt

V= Edf —

Proof: Appendix 2.



JUN-WON KANG : INTRODUCTION OF STOCK MARKET INTO 205

4.2 Equilibrium Interfirm Share Holding

As with non-managers, every manager's consumption depends on the other
managers decisions. Thus, we need to look at the distribution of the managers
citizen shares to have equilibrium interfirm shareholding.

For some distribution of the managers’ citizen shares, the equilibrium may not
be unique. For example, suppose each manager j=1,--, M has the same citizen
share in every firm. (8"=6" for 7, k, [=1,---, M) Then, for every ¢, that satisfies

M

the market clearance condition kZ #*=1 for j=1,---, M, the manager’s dividend
=1

does not change, and any ¢, that satisfies the market clearance condition can be
equilibrium shareholding, and the non-manager’s consumption may not be linear
in aggregate output as in CSE. However, for a wide class of distribution of man-
agers citizen shares, the equilibrium interfirm shareholding is unique and the
equilibrium allocation is as in capitalist stock market equilibrium.

Define

" =(@, -, 0", 0" = (""", OY): the MXM and MX(N—M)
matrix of the manager and non-manager groups citizen shares, respectively

A = A""g, -, 17¢): N—M element row vector of non-managers’ fraction
of state-dependent wage out of aggregate output

= (¢, -, " ", ") N element row vector of every consumer’s ab-
solute risk tolerance

™ =@, "), " = (", " :the M and N—M element row vector
of managers and non-managers absolute risk tolerance, respectively

= (1, 1), ™ =(,-,1): Mand N—M element column vectors of
1’s, respectively, and

I" = M X M identity matrix.

Property V. 2

(a) (Sufficient condition for unique interfirm shareholding) If the managers’ citi-
zen shares @" are such that (i) there exists an inverse matrix " such that @' 9"
= @"0'=I" and (i) T"@'7" is non-zero, then the interfirm shareholding 4, is
unique.

(b) (Equilibrium interfirm shareholding) If managers’ citizen shares are as in (a),
then equilibrium shareholding satisfies

M TVe!

The i (30)

4 =

Proof: Appendix 2.
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4.3 Linear Risk Sharing Rule

Managers choose interfirm shareholding to maximize their utility. If &' does
not satisfy the above sufficient condition, the equilibrium interfirm shareholding
is indeterminate, and it is not necessary but possible that § = 4 and the linear
risk sharing rule holds for all consumers. If the matrix of manager group’s ci-
tizen share @ satisfies the above condition, then managers™ choice of equilibrium
interfirm shareholding contribute to non-managers’ optimal risk diversification.

Property IV. 3 (Linear risk sharing rule) If the distribution of manager group’s cit-
izen share @ satisfies the condition in Property IV. 2, then at equilibrium, for
each consumer =1, ---, M, M+1,---, N,

X

§ = Be +(Y.—EY) - s=1,. S (31)
b4
=

Proof : Appendix 2.

Note that the firm’s value depends on the absolute risk tolerance of the man-
ager group. However, if the linear risk sharing rule holds for the manager group,
then the functional form of the firm’s value is identical to that in the capitalist
stock market economy. (See (8) in capitalist stock market economy)

Corollary IV. 1 If the matrix of the manager group’s citizen share @ is as abov-

e, then in MSE,
(1) (Value of firm) for each firm j=1,---, M the value of firm v’ satisfies

Vj = E'7—l',-7 - N ) (32)

>
i=
(2) (Wage Indexation) the index of fixed wage on aggregate output satisfies
—_ N —_—
. . wly Y x)
W=s (EY— E.2 ) (33)
> b
=M+1
(3) (Competitive Price Perception) for every consumer i=1,---, N, the change in

the value of the firm is equal to the product of change in profit and marginal
utility in each state.
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o EU’
s; b. ox'

(=AY + Ar)) =0 (34)

Proof : Appendix 2.
4.4 Principal-Agent Problem

As in the capitalist stock market economy, the choice of labor demand and
ratio of state-dependent wage and fixed wage does not contradict the efficiency
of equilibrium. However, the level of effort remains as the source of the princi-
pal-agent problem in the market socialist economy. And as we saw in Corollary
IV. 1, for each firm j=1,---, M, the functional form of the value of the firm is
the same as that of the capitalist stock market economy.

As for the Individual Rationality condition, if we assume, as in the capitalist
stock market economy, that each individual assumes the value of the firm and
the price of wage indexation (¢) do not change with the change in managers, we
have the same functional form of the Individual Rationality condition as in the
capitalist stock market economy.

Property IV. 4 The Individual Rationality condition for each firm 7=l Mis
identical to & +8'v' —¢’ > w (35)

Proof: Appendix 2

The incentive compatibility condition is similar to that of CSE and can be
§0"+8
1+58

expressed as ¥’ =1 and the principal-agent problem can be written as

(MSE.P.3)" choose (¢, #) to maximize ﬂl%‘%
(1'0}_+_ 7
subject to ¥, ¢1—+ﬂ]ﬁ—=1

B (Y- >w

a

and &, B, €>0.

Since we have the same functional form of the objective function and con-
straints, we have the same solution as in CSE if 8;/=¢, 0.
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V. COMPARISON OF CSE AND MSE

We have found that for a large class of distributions of consumer citizen sha-
res, the MSE is such that the linear risk sharing rule holds, and the principal-
agent problem in the market socialist economy is identical to that in capitalist
stock market economy. Thus, we have an isomorphism between two economies.

Theorem 1 Given an MSE (x, v, e, /., 4. . x) relative to (@, 6). if the mat-
I M

rix of the manager group’s citizen share @' is_non-singular and T @'7" is
non-zero, then there exists (6, 6,) such that (x , y. e, ;. 0. A, x) is a CSE

relative to 0,.
Proof : Appendix 3.

Theorem 2: Given a CSE (v , v, e, [,, 0. A, 1) relative to 0., there exists (g,

VI. CONCLUSION

In this paper I have shown how a market socialist economy can be as ef-
ficient as a capitalist stock market economy. Each firm is given shares which it
can trade with other firms and by which it can receive profits. Each consumer is
given non-tradable citizen shares according to which second-hand profits are dis-
tributed. Besides the state dependent profits, each worker can choose a linear
combination of a fixed wage and state-dependent wage which is indexed on ag-
gregate output and can adjust his/her portfolio according to his/her attitude tow-
ard risk. Then, for a wide class of distribution of citizen shares, the equilibrium
risk sharing is as efficient as in the capitalist stock market economy.

The lack of managerial incentive has been mentioned as one of the sources of
inefficiency in the former socialist economies. Managers were given production
input and ordered to produce a given amount of output. Managerial performan-
ces were not evaluated in an economic sense but through political negotiations
with the Nomenklatura. In my model, the performance of a firm is evaluated
through the trade of interfirm shares among firms, and can be used as an index
to pay the managerial fee.

The distribution of citizen shares can be determined to satisfy a justice cri-
terion such as the number of dependents in family, the necessities to support ha-
ndicapped, or the number of labor hours each worker contributed to the national
product, etc.

One of the inequalities in capitalist economies results from inheritance. If par-
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ents are rich, then their children are rich and given better opportunity to realize
themselves. In my model, the citizen shares are not allowed to pass down to des-
cendants and every new born baby can be equally treated, at least in terms of the
distribution of wealth.

Each individual is denied the right to change and dispose of the shareholding.
It may not be logical to deny the right to pass down citizen shares allowing cha-
nge in shareholding. And Roemer (1992) has shown that concentration of shar-
eholding would occur in a full private ownership economy and some virtues
would be achieved by preventing the concentration.

APPENDIX

Define

X = O, 2, XM = ()™ ) X1 the M element and N—M el-
ement row vectors of consumption of manager group and non-manager group in
each state s=1, -+, § respectively

@' = (6, 6, " = (6", 6): the MXM and MX(N-M)
matrix of the manager and non-manager groups share holding after trade, re-
spectively

A= @A""g,-,1"6¢): N—M element row vector of non-managers fraction
of state-dependent wage out of aggregate output

T = (', -, " " ") N-element row vector of every consumer’s ab-
solute risk tolerance

™ = (-, ), TVY = (", - ") :the M and N—M element row vector
of absolute risk tolerance of managers and non-managers, respectively

M= (1, D), Y = (1. 1) M and N—M element column vectors of
I's, respectively.

APPENDIX 1.

Proof of Property III. 1 (Equilibrium Share Holding and Linear Risk Sharing
Rule):

(1) For each consumer 7=1,---, N, the first order conditions with respect to @,
k=1., M, are



210 THE KOREAN ECONOMIC REVIEW Volume 11, Number 2. February 1996.

gEU'  2EU”

26; 26:"
SR =0

gEU'  OEU"
a6;" 26,

& (—v+EM T —Cov(IT, X*) = 0

Then the post multiplication of (A.1) by " yields

(—v+EI = __Qﬁ%i

(2) Since 7, —Ex = () —EY)~0) i 8(Y.—EY)
(1L~ EMi* = (Y.~ EV)- Y. I wo(¥.— EV)
= (V- EV)- ¥ Xo(V-EY)
=(Y,—EY)1-A"™)

M
l

& (Y,—EY) = (II,— EIl) 1A

and (—v+EID) = @vygf o __ CowUl I}

T Q=AM T

o For manager group, X, —EX" = (II.— EID0,",
and (A.1) becomes

(—v+EM T — ConIT, X*)=0

(bv(]Z IDIMTM _ Mo
(1_AZN_M) TNZN va(]z 17)91 - 0

 — TZM M

&0 = A—ALTH °F

o For non-manager group,

X _EXY = ([L-ENON + (Y.—EY)A

(A1)

(A2)

(A3)

(A4)

(A.5)

by (A.4) and (A.5).

(A.6)
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N-M lMI\
(H EH) @1 (1__AleM) (A-7)

and (A.1) becomes

(—v+EIN T = Coo (I, X™) = 0

QUL IDET™ o [@Nul—-A— by (A4) and (A.7)

(I_AleM) TNZN A N-M
il zM M B
& 0{' - 1__AZN—M [ TNlN A] (AS)

(3) Linear Risk Sharing Rule
o For managers,

X' —EX" = ([1.-ED O

= (I1.— EI __IM_L
1—A"M
— =, I
=(Y,—EY) T s=1,-, §
o For non-managers,
M
XM _EX = (T-E | @™ + ‘/(‘W (A9M
- Al
. Twm
Proof of Property III. 2 (Competitive Price Perception):
From Property I1I. 1,
AV = AE7 — QY AT (A.10)
Yo
=
Y LEU pp- s p - - Bl an
s=1 axs §:=]
= tAEr — Cox’, An') by (A.9)

= FABr — Cov(? L ,An’)
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S
Therefore, ; b ééixU’ (—AV+An)=0 A1)A

Proof of Property IIl. 3 (Wage Indexation):
o For each manager j=1,---, M, the first order condition with respect to u' is

B+ (—Q—+ n. )9” ] 0
ou cu

o o
CEU _ < pio-7+e)
ou

“

8 s
Ly by (A.11)

= Zp[t’—(x —Ex’)]
& f(-w +d‘EY)—(bv(x , Yo =

& P(— i by (A.9)
A_.f
o w=0 (?—@{é—y’—yl) (A.12)
tl

i=]

o For each non-manager t=M++1,-, N, the first order condition with respect
to A is satisfied:

QEU  _
o 0
& t(~w+eEY)-Cov(¥, Y)s =0 (A.3)
o XY ., Cov(? Ly )zo by (A.9)M
Zth :th

h

Proof of Property III. 4 (Individual Rationality): B
Suppose a managerial fee schedule in a firm 7 is such that a'+8'v —e¢’=w.
A AN — »

Denote (%, EX, ¥, 4’ 17), and (x, B¢, F. #’) are the ths decision as a
non-manager and manager, respectively. Then, his/her expected consumption as a

non-manager is

EY = vy +(—v+EDG, +(~w +6EV +
Qv (Y. ID M (P & CowY Y)
T‘NIN (1 AINM) \ Tr\ N kd\)“"

= v/ +

SN+
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L by (A.2), (A.9), and (A.12)
o (XY, —
v+~ P+

Po= — _
&P =¢-F . 2( TN“E)EZ
1

o The manager’s expected consumption
EX =v0;+(—v+EIDO] +d+8V

— 7 a)v(—g m IM F 7 2
VO Topr) Tty by (A.2), and (A.6)

Pta+pv

S e Yy = c—v0,—a—gVv+e
er =c - 1+ CcovY, Y)

( TNZN)Q

(A.15)

Therefore #/=F if and only if o+ 8’V —e_j =w.
& ¥ ~¢ = B +¢+(Y.—EY) 7t“
1

it
= Fe+(Y.—EY) T

VAN
& EUR, &) = EUK) ]

Proof of Property IIL 5 (Solution to P-A problem):
Rearranging the Incentive Compatibility condition, we have

11—y
:8/ - lI/Z'_ 1 (A16)
and the Principal-Agent problem can be rewritten as

, : . (=a)w-1)
(CSE. P. 3") choose (¢, «, £) to maximize Q=0 ¥
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(Y1) +1—- oY

subject to PT0—07) - >w
1- g
%-_.1; = 0 and
e, a 2 0.

Then, the Lagrangian function is written as

(Y—a)(E—1)

A, a, ¢, Y) =

1-67) ¥
-1+ 0— V.60V —
+ ¢ . ¢ —w
‘ w1 07)
1- ¥
+ v
¥.—1
o If there exists a solution to the above problem, then
1 ¥ 91 , and p'=0. (A.17)
. ' —1 —
Suppose not, i. e. ¥0;= 1. Then 25‘ =a %ﬁ_gé,) —¢ —-—w >0
4 L= Pa-e) 1
o 2> @+tw) ———— = .
& (€+w) w1 > 0, because ¥ —1 0 150
From
7 a£ _ J{_ ; Té—l _ J_
@ & (—1+¢) Y1 —67) 0, ¢'=1.
Then
Y . - ¥.0-60)
——=Y¥Y-lt+ —F—7— 0,
o¢ C e
which does not satisty the Kuhn-Tucker condition.
o From 6% =(), we have
oe

R AN A s S ARC Ay
T vy R (-1 - (A.18)
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(¢ (¢-10-067)
V(¥ )+ (¥ (¥~-1)8)

From & aﬁj = (—1+¢)=d
Oat

=0, and

(¥)* (¥ —1)(1 —0)#0, we have & = 0. (A.19)
Therefore, (¢, ¢’) is determined by
(E)(¥-D+ ¥ ¥~ (E)(E-D6+ ¥ E.]=0 (A.20)

1-w.ey)
Y(1-0/)¥

J

~¢'—w| =0, and

11— we’) —
v @ V=0 "

APPENDIX 2

Proof of Property IV. 1 (Value of Firm):
For managers j=1, -+, M, the first order conditions with respect to ¢y’ (k=1,---,

M) are

JEU  QEU"
o oo™
: S =0
[ JEU o EUM
of" o
& (—v+EN T —Cou(IT, X = 0 (A21)

and post-multiplication of Eq.A.2.1) by 1" yields

VM
y = EIT - —CWJT%MLL =0 (A2)m

Proof of Property 1IV. 2:
(a) Using the (A.22), the (A.21) becomes

Qv x) - Qo' 27)

MTM
i

. . . l
AT, F) - Conl™, ) (
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& Cov(11, I, @M(% - 1“) =0 (A23)

M M
Note that the M th column of coefficient matrix (’Z‘T%{T - I I) is a linear
1
combination of the first (M —1) columns. Thus, assuming Cov( [T, IT) is non-sin-
gular, and combining (A.23) and the market clearance condition d.2"=1" we

have

$A=[0,7"] (A.24)
_ tl tM 1 R
TMI.M =1 T M 1 ‘
_ tl - « tr‘il. ~ - J
where A & oW T 1 1 ‘
L TV M TMZM
1Ml -1 M
o Determinant of A = CLNT'0 s (A.25)

T™:"Det(@")

& Determinant of @'-A = Det( ©Y) - Det(A)

tl tMl N1 M

™M —he ™M™ (@)«
= t“l . 'tMl - 'l Mi- M
T T L @)

tl tM'l M M

™M B @)

where (@'Y is the j& row of the inverse matrix @'

—1 0 (@1)1‘11\1_(91)1\1-11\1
0 | (@l)MLlM__(@l)M-lM
3 £ BM- M

(CR S

™" ™™
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=(_1)M'l[(@'1)M~lM + t — {(@])IIZM_(@I)M.ZM} +‘”
_+- ’It"’:lllM {(@l)MllM_(@l)MlM}]

_ (_1)Ml TM@—IIM
™M

M i
0 So, if and only if (= 1)"! T*@'"#0, the matrix (@M(’—T%—F‘) , zM) is of
1

full row rank and solution 4, is uniquely determined.

(b) When &" is non-singular and T"@'z" is non-zero, if

_ M 1
¢ = ZTMTgl®lM (A.26)

then both (A.23) and the market clearance condition are satisfied.

s (ifor) - it ()

= W];GII—M(ZMYM_ZM’TM)
=90

and

. 1
¢l M= T@?)M M= [ |

Proof of Property 1IV. 3:
Suppose @ is non-singular and 7V@"'7"#0. Then,
o for each manager %, and firm 7, 7, k=1, -, M

> 55”( AV + AT) = 0 (A.27)

=1

Qvar’, x™)"
T’VIIM

+AT, =0 by(A22)

& Zp[t —(F —E)) L AET +

o CW(AT@ XN P AT =

R —_ &
(X:/!_EXM)IM té -
1

- (F —EX)
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=(IT.— EM) ¢, & Tt;zM — (IL—-EID$0*

r MMM MY
=(11.— EH) ‘ ZT M@ M T MM - lTMG(l?M ‘

| by (A.26)

=0

o For each manager j=1,-, M,

S ) ' 67{{ — o
ﬂ_pr(C}_x +€l)( 8\ (¢(1)0 +,8/)+ @lj - J¢16,
op = Ou ou B
=0
v
&= =0 (A.27)
du
& -w+dEY = c)‘M—Y'—L (A.28)
™M
o For each non-manager 7 = M+1, -+, N,
55” — (~W+SEV) — (¥, F)a = 0 (A29)

and summation of (A.29) over ¢ = M+1, -, N yields

(—w+0EY) = ¢ CX XT) (A.30)

N-M N-M
T

o From (A.29) and (A.30) we have

(—w+eEY) =0

(A.31)
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— COUT(N);I, 12) %@MZM

__aw(y, Y)1—AM)
TV
_ALM
ek
o Then for managers
X' - EX" = (IL-EI §,6"
— TM
- (Y. ﬂTf}’gL— by (A.32) (A.33)
_ = ™
- ( <_EY) ™y
XY — EX*V = (IL-EM4,60"™ + (Y,—EV)A
B _ o (1_Al.\1) 7'M®l®|\'M
R —_ T‘NM
= ( —E TNIN
?_ ~ +1 - ¢ 1 . _ ) _ -
L 5%1 . Cg? = (—wH+eEY) T - Cow(Y, X' )¢
_ o - TNM B (1_/\1,\1) TM®1®NM B "} _
=Cw(Y,Y)é { o e, AJ =0 (A35N
Proof of Corollary 1V. 1:
(1) From (A.22)
g @ X" _ o _Co@, YY)
v = En T En P
because X© — EX" = (Y,—EY) 7{: - by (A.33)
(2) See Eq. (A.31)
(3) For each consumer =1, -+, N, and firm 7, j=1,--, M,
S 4 J—
> BV (_pj+Aa) =0 (A.36)

s=1 axz
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& L plt-@ - BN -AE7 + CO”(AT’L];?)’M + A7 |= 0 by (A22)

i 7, Y AN —
@t—L—LCOUTNfN Y) _ coux. A7) = 0

. (Y.—EY) 751“” - (¥ -EX)=0 by (A.33) and (A.34)H

Proof of Property [V. 4. (Individual Rationality in MSE): _ _
Suppose a managerial fee schedule in a firm ; is such that &' +8v' —¢’ = w.

Denote (¥, EX, P, ) (¥, BX, P, §,) are the j's decision as a non-manager
and manager, respectively. Then, as a non-manager his/her expected consumption
is
E = v$, 0 +(—v+EID$0’+(—w +sEY )X +w
= vg, 07+ DULID 5o 4 UKV o0y 35
1 1
by Corollary IV. 1

& (—w +SEY)P—[ColY, ID$0’ + Co(Y, Y)As] =0

A L ¢ —v0; —w
therefore 7/ = ¢’ — E¥' = (Y V) (A.37)

1+ v

(T

- The manager’s expected consumptions
EX = v40’+(—v+EIDG 0" +a'+ 8V

_ i COU(T/, H) A NN
- V¢06 + TNZN TM@—IIM

+ d+FY
by Corollary IV. 1

_ J G)U(T/, ?) 1—AM
= vg,07+ s 7o

Fta+pv
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=7+~ oty
— vl —d =RV +e

Ot =c-B —¢= - 0 A
(T

Therefore

P =Pifonlyif o +8vV —¢ =w.

&x —¢ =B +¢ +(Y.~EY) ~7:t—
1

_ Y—Ep L
- ES:’J‘}' (Ys EY) TNzN
=
& EU(¥, &) = EU(¥. 0)
APPENDIX 3.

Proof of Theorem 1:

221

by (A.32)

(A.38)

If (x,y,e,l,, 4, A, u)is a MSE relative to (4, 6), then there exist a vector
of stock price v, fixed wage w, and an index of state-dependent wage & such

that MSE D4) holds.
Define 6,=¢,0, and 60, =¢, 0. Then

i) for each manager j=1,---, M in capitalist stock market economy, (x’, 8, ¥/,
&, [1) is a solution to his/her utility maximization problem (CSE. P. 1).

o 0, =¢, 0 is optimal for consumers.

S TMe!
71\4@ le
_ lM TM

A—-AM T

40" = e"

by (A.26)

by (A.32)

by (A.6)

by (A.26)

by (A.35)
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= O by (A.18)

- If effort level is same as MSE manager’s (¢’=e’). then his/her consumption in
each state is the same as MSE manager’s.
—Same expected consumption

EX' = 0/ +(—v+EDE + F'v
=0/ +(—v+EID§.0; + Bv by construction 0 = ¢,0”
= Ex’

& CSE manager has same absolute risk tolerance as MSE manager and same
consumption in each state s=1,---, S by linear risk sharing rule.
- Given same managerial fee schedule, if 0 = @, 6", the first order conditions

with respect to production plan (¢, [) are the same and, effort level, labor de-
mand, and production plan are the same.

i) for each non-manager :=M-+1,---, N, x_ the consumption in each state s=1,
.-+, Sis the same as in CSE.
- identical to proof for manager.

iii) for each firm j=1,---, M, the objective function, the Individual Rationality
and Incentive Compatibility are the same, and managerial fee schedule is the
same as in MSE.

iv) and market clears. B

Proof of Theorem 2:

Define (¢, 0) such that 8/ = # 6" and 6. = ¢,0. Then we have same IC, IR,
and consumption in MSE as in CSE. The detailed proof is identical to that of
Theorem 1. ]
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