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Summary: This paper reinterprets the non-neutrality of financial liquidity under
a general equilibrium model with multiple financial liquidities, but without price
stickiness. Non-neutrality opens the possibility of effective monetary or financial
policy on the crisis-prone real economy and thus revisiting its nature is worth-
while. We find that models with only one asset and money limit our perspectives
to see the nature of financial liquidities interacting with real economy. Departing
from abstracting an economy with only one interest rate allows us to see the
underlying reason of non-neutrality of financial liquidities, that is, industry-spe-
cific rates of return distinguishable from the representative rate of return. Without
the assumption of price stickiness but with a wider frame of multiple liquidities,
this paper offers another reason for non-neutrality of financial liquidity and natu-
rally clarifies the meaning of money neutrality. We incorporate complicated real-
ity of multiple financial liquidities in a theoretical model, which is a way of deep-

ening our understanding of financial market.
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This paper presents a model with multiple financial liquidities linked with multiple
industries in the real sector, reflecting industry-specific productivities. Many of the
general equilibrium models usually have one aggregate capital, and thus, it is incon-
venient to consider various financial liquidities. Only one aggregate capital is found to
be one of the reasons there has been a history-long dichotomy between financial and
real sectors. Further, a model with only one aggregate capital is more suitable for ana-
lyzing developing countries where responses in financial markets are relatively de-
layed due to various reasons like information deficiency and relatively small capacity
of production systems that is not able to properly respond to increases in money supply
as shown in Fakhri Issaoui, Talel Boufateh, and Mourad Guesmi (2015). On the other
hand, Issaoui, Boufateh, and Guesmi (2015) argue that in developed countries, the ca-
pacity of production systems reacts to excessive money supply by creating more
wealth and that developed countries tend to be more responsive to monetary transmis-
sion mechanisms. Certainly, it would be controversial to praise the production capacity
in developed countries given the subprime mortgage crisis and delinked financial sec-
tor from the real sector, but it is worth explaining what the responses in financial mar-
kets really mean and how they are related to neutrality or non-neutrality.
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From this study, we can learn what really makes money or liquidity neutral,
from drawing the first order conditions and demand functions for money and liquidity
without depending on market imperfection. It can easily extend to comparison of fi-
nancial environments between developing and developed countries, or to interpret the
meaning of quantitative easing as a way of resolving a crisis. Section 1 will discuss the
previous literature on non-neutrality. We lay out a dynamic optimization model in Sec-
tion 2 and Section 3 concludes.

1. Literature Survey

The theme of money or liquidity non-neutrality has been an age-long discussion in
economics and essentially, it is about reality versus illusion. It has been shaping our
way of looking at an economy such as price stickiness versus price flexibility, interac-
tion between real and financial sectors, market failure versus government failure, cre-
ating controversies among various economic schools. By and large, neutrality is
matched with policy ineffectiveness proposition while non-neutrality is to policy in-
terventionism. For example, money neutrality based on rational expectation hypothesis
has been discussed by Robert E. Lucas (1972) and Thomas J. Sargent and Neil Wallace
(1975), which naturally leads to policy ineffectiveness proposition. In contrast, non-
neutrality is ascribed to imperfect markets like asymmetric information which could
generate price stickiness and channels of policy effectiveness. In an effort to reconcile
them, one corresponds neutrality to the long-run phenomenon while non-neutrality to
the short-run one, which business cycle models would like to reproduce.

Neutrality and non-neutrality issue appears to be an academic subject, but in
fact, it is a practical and operational issue in making a policy, dominating our way of
thinking. For instance, policy effectiveness is especially of interest under the depres-
sion and debt deflation of the 1930s and the 1980s (Ben S. Bernanke 1983; Hyman P.
Minsky 1993) that still command great attention since the global financial crisis came
to the surface in 2008.

In the 19" century, the veil of money concept was criticized by Johan Gustaf
Knut Wicksell (1898). Departing from money’s dependent role as a veil, Wicksell
(1898) did a pioneering work on interest rate. The natural rate reflecting real profit or
return on capital and the money rate reflecting the loan rate play a role to generate
inflation dynamics. He created the early form of endogenous money supply and eco-
nomic agents’ reaction to money supply without money illusion. His novelty lies in
the recognition of the relative conditions of the financial and real sectors.

Susanto Basu and Alan M. Taylor (1999) divide the international economic his-
tory into four segments: 1870-1914 with the classical gold standard; 1919-1939 when
the world economy, destroyed by wars, turns autarkic and suffered from the Great
Depression; 1945-1971 when the global economy was rebuilt under the Bretton Woods
fixed exchange rate system with capital controls; and early 1970s to today when float-
ing exchange rates with much less capital controls are prevailing. It reviews the vast
literature, strongly claiming that money is not always neutral on the grounds that real
exchange rates have not adjusted to changes in economic fundamentals and that the
nominal exchange rate has not moved with inflation.
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Zhixiong Zeng (2013) provides a theoretical framework that the non-neutrality
of money is associated with an agency problem between banks and depositors.

From microscopic analysis to meta-narrative, there are numerous issues to in-
vestigate financial liquidity. One can meet heterogeneous liquidities in finance, natu-
rally being under the risk and return analysis. In particular, securitization, one of the
key words after the global financial crisis, is also a way of repackaging and transferring
risks even if risk is always with us.

In Kyuil Chung et al. (2015), money becomes the counterpart of other financial
liquidities and finds that monetary aggregates reflect the activities of non-financial
corporations influencing funding conditions.

Under the frictionless world like classical dichotomy in Economics, Finance has
the celebrated Modigliani-Miller theorem, under which recapitalization is ineffective
and neutral (Franco Modigliani and Merton H. Miller 1958). In reality, financial li-
quidity is exposed to almost every form of market imperfections such as uncertainty,
asymmetric information, and network externality. Consequently, the financial market
is subject to regulations (Michele Fratianni and John C. Pattison 2015) and thus, prob-
ability and statistical theories are employed to measure market risks or to tackle im-
perfect information problems (Tobias Adrian and Hyun Song Shin 2014; Samia Ben
Messaoud and Chaker Aloui 2015). The practices and issues in the financial market
are signs of market imperfection.

The impact of liquidity is accentuated particularly during a crisis. For example,
market turmoil during the global financial crisis is well analyzed and described as a
series of low interest rate, securitization, liquidity dry-ups, defaults, bailouts by liquid-
ity injection and recapitalization of banks in Markus K. Brunnermeier (2009) and Ste-
phen G. Cecchetti (2009).

Interconnectedness and network effects are mentioned as precipitating causes
of fire sales that also belong to market imperfections. Interconnected banks tend to
share a similar lending strategy that amplifies shocks, thus making us bump against
the irony of globalization (Maiko Koga and Koichi Yoshino 2016). The international
vehicle currency is also one of the major issues causing tension and repercussion be-
tween the real and financial sectors (Jong-Eun Lee 2014; Thorsten Janus and Daniel
Riera-Crichton 2015; Daqing Yao and John Whalley 2015; Adrien Faudot and Jean-
Francois Ponsot 2016) admitting the benefits from capital flows liberalization
(Rajmund Mirdala 2006).

Thus, with the extension from money to financial liquidity or financial assets,
one finds that the topic becomes even more elusive to comprehend, which requires an
explicit model to deal with financial liquidities.

So far, most of the existing literatures have dealt with financial liquidity on the
ground of market imperfection.

However, this study approaches the non-liquidity of financial liquidity from dif-
ferent perspectives. We focus on the relativity of multiple liquidities in touching upon
the essence of non-neutrality, which leads to successful reconciliation of the two ex-
tremes of neutrality and non-neutrality by showing both in one model.

PANOECONOMICUS, 2019, Vol. 66, Issue 1, pp. 41-50

43



44

Jong-Eun Lee

2. The Dynamic Optimization Model

We revisited the general equilibrium money-in-utility model in Carl E. Walsh (2010)
and extended the model with multiple financial liquidities. Initially, the money-in-util-
ity function model was attempted by Miguel Sidrauski (1967) on the grounds that it
yields valued services, that is, facilitating transactions even if paper money is useless
itself. On the similar grounds that financial liquidity facilitates trading industry-spe-
cific productivities, it enters the utility function in its own rights.

The raison d’étre of financial assets in the utility lies in the presence of different
industries and sectors. For instance, the food industry and aerospace industry are
known to have different risk and return profiles. This fundamental recognition leads to
the financial spectrum of return-risk profiles, and the spectrum of short- and long-term
horizons for portfolio investments. In particular, the recognition of different industries
in the real economy paves the way for the presence of financial assets in the utility
from a consumer’s viewpoints, that is, distinctive degrees of value storage or value
growth, and of safe conversion into consumption goods. This step appears to be a
primitive attempt but an important channel to link macroeconomics and finance.

Financial liquidity in this paper can be debt security or equity security in gen-
eral. The differences in stock and bond are often said to be the ownership, the way of
trading, and the risk involved, but these distinctive characteristics between the two are
inessential in defining the main function of financial liquidity and thus, unimportant in
our discussion.

Suppose that the utility function of the representative household is, U; =

Ce . . . My .
u(cy, My, Xg¢, r, Xne) Where ¢, = H—‘ is per capita consumption, m, = ﬁ is per cap-
t tHit

ita real money, H; is the population size that is constant, P, is the overall price level of
an economy, X; ; = ﬁ is per capita real financial asset, subscript j represents industry
tHt

or sector j, and subscript ¢ denotes time ¢. Therefore, consumption goods, money, and
financial assets enter the utility function that is increasing and strictly concave in each
argument. The representative household seeks to maximize lifetime utility is in Equa-
tion (1):

max Eq XtZo B'ulce, me, X1, woe) Xnr)s N

cekemeXq ¢ Xt
where xy¢, ..., Xy, j = 1,...,n are financial liquidities representing each industry j at
time ¢, and k; is physical capital at time 7. For example, x; ; can be a financial security
issued by industry j and it is channeled into an industry j. The expanded range of fi-
nancial liquidities apart from money could be an element of expressing financializa-
tion, an increase in the size and importance of a financial sector relative to its economy.
In this context, the Post Keynesian School often regards aggregate liquidity rather than
narrowly defined money as an important object of examination (Photis Lysandrou
2014). Thus, the effort to emulate the reality of financial markets is needed.
At the macroeconomic level, budget constraint is:
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M, _ I1p-1X1 ¢ Inr—1Xni—
Y, + t.H, + (1 — 8)K,_, + t 1+ 1,t-141,t 1+...+ nt-14nt-1 _
Pt Py Py (2)
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+ 42
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=C + K+

We are looking at real and financial sectors via Equation (2). Financial liquidi-
ties are present in the budget constraint and utility function as assets while physical
capital functions as a factor in production that is being formed through portfolio in-
vestments and financialization.

Physical capital produces output according to a standard neoclassical produc-
tion function. The production function is Y; = F(K,_4, H;) with constant returns to scale
with respect to capital K;_,, that is, capital at the start of period ¢, and human resources,
H,. The term 7.H, is the aggregate real value of any lump-sum transfers or taxes. In
the per capita form, the production function is y, = f{k;_,) and the usual Inada condi-
tions hold.

Households earn income that can be spent on consumption and saving in the
form of financial liquidities or kept as money. The per capita real budget constraint is
then:

fle—) 10+ (1= 8k 1+t 7 (mt 1+l X F ol 1 Xn e 1)—
ct+kt+mt+x1+ O

®)

is the net transfers

where the overall inflation rate is 7, = PePro1 and T, = M~ Mems
Py HP,
received by the government.

Fundamentally, it is assumed that the presence of multiple assets, xq ¢ ... Xy ¢
relies on the presence of multiple industries that perform differently, and thus, yield
distinctive rates of return. In turn, this logic requires each industry to have the core
capital, kq ¢ ... ky, .. It is a departure from previous models that usually contain one ag-
gregate physical capital and one equilibrium interest rate. We assume that k; is the
weighted average of industrial core capitals, that is, k, = ky ¢ + - + kyy .

The per capita wealth, w, is the sum of industrial capital k;, consumption goods
¢;, financial liquidities, and money, that is, w, = k, + ¢, + (xl‘t + -+ xn,t) + m,;, and
thus Equation (4) expresses it as follows:

ki =wy—c —my — (xl‘t + -+ xnrt). (4)

In reality, k; can be the function of financial liquidity, x; ., that is:

= Iy (%5 )- (5)

In fact, portfolio investment decisions influence investment and capital for-
mation in the industries in question. Equation (5) is in line with the study of Hak K.
Pyo and Saerang Song (2015) that discusses the role of liquidity distribution in the
gross domestic product (GDP) growth for the Organisation for Economic Co-operation
and Development (OECD) countries. It shows that the growth of liquidity held by non-
financial corporations increases the GDP growth rate from the results of panel regres-
sions and of dynamic stochastic general equilibrium simulations. Raghuram G. Rajan

]t
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and Luigi Zingales (1996) also empirically found the effect of financial developments
on industries. At crisis, the role of liquidity is particularly dramatic when the firms are
on the verge of bankruptcy, that is, timely injected public fund sometimes could save
a moribund firm.

Per capita real constraint in Equation (3) can be fully written as:

n

s.t.cp + Ky +my + Z X0 =W = flke) + 7o + (1= Okoy +

=
+1+—T[(mt—1 + Xy T+ xn,t—l) = f(kl,t—l --'kn,t—1)+ Ty + (6)
t
+(1-6) (klt l(xlt 1) +ot ke 1(xnt 1))
+_(mt PR PR T ST (LI o PR A 1)

1+me

The household’s problem is then to choose paths for c;, m¢, x1¢, ..., Xn¢, K¢ tO
maximize utility. Equation (7) is expressing the value function with treating k, as w, —
Cy —Mmy — (xl,t + -+ xn‘t):

V(w,) = Cthax {ulce, me, X1, o) Xne) + BV (Wepq)} =

X1tr-Xnt

Max {u(ct,mt, Xitr e Xpe) +V <f(k1‘t ke )t Tepr + (1= ) (ke + - +

(7
nt) (mt 11X i1 F ot g1 Xn 1))}
The first order condition with respect to consumption is in Equation (8):
v (we) du(c,me,X1t,Xnt) V(Wey1)
—_—t = - 8
2es 0e de, B e {fi(k) +1 -6} (8)

It implies that marginal utility of consumption is equal to marginal loss, i.e.,
discounted value of future capital.
Marginal utility with respect to financial asset x; ; is in Equation (9):

v (we) duleeme Xt wXnt) _ aV(Wt+1) Lt
o o 0 arye [{fk(kt) +1-6}— 1+7’rt+1]. (9)

Marginal utility from holding security x; is equal to the discounted value of
capital minus discounted value of utility from its real return that could be materialized
after liquidation.

Marginal utility from keeping money, m, is equal to the discounted value of
aggregate capital net of the discounted value of foregone utility due to inflation. Equa-
tion (10) is about marginal utility with respect to money:

vwe) _ 0 @du(ct‘mtrxltv---vxnt) a‘l;a:’tﬂ) [{f (k) +1-6}—
t+

omy dmg

]. (10)

1+Mtyq
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Transversality conditions are:
: t —_
lim Btu. (¢, my) ky = 0,
t—oo0
: t —_
lim Btu. (¢, my) my =0,
t—oo0

: t —
lim B*u(c,, me) x40 = 0,
t—>w
lim Btu.(c., my) X = 0.
t—>w ’
From the first order conditions, we have:

uj(cemexot¥nt) 1 1 i

(1)

uc(cemexopomXnge) 14+7pgq 1476 14+R¢’

where R, is a nominal interest rate of an economy by the Fisher relationship after Irving
Fisher (1896).

Also, we have the same result as in Walsh (2010) by rearranging the first order
conditions:

uc(ct,mt,xolt,...,xn‘t) - 1+Rt.

um (CemeX0,t0e%n t) _ 1 (12)

Equation (12) is about real money holding, m, that is exactly the same result as
in Walsh (2010). It implies that any change in the nominal quantity of money that is
matched by a proportional change in the price level has little effect on the economy’s
real equilibrium. Money is said to be neutral if a change in money has no effect on real
variables.

On this point, Nilss Olekalns (1996) empirically reports that narrowly defined
money is neutral but a broader measure of the money stock is not. In the case of de-
veloping countries, Issaoui, Boufateh, and Guesmi (2015) emphasize the absence of
the production capacity rather than price flexibility in explaining why the increase in
money supply is completely channeled into inflation. On the contrary, in developed
countries, non-neutrality can appear because of the interactions of money and produc-
tion.

One can use it in interpretation of Equation (11), that is, as long as sector j’s
nominal interest rate i; ; is different from the economy-wide nominal interest rate, R;,
each financial asset has different impact on consumer’s decisions. As Issaoui,
Boufateh, and Guesmi (2015) claims, relative abundance of information in developed
countries can render each sector’s real rate of return visible and distinguishable from
each other, which leads to the non-neutrality of liquidity, a possible theoretical and
financial background behind the capacity of production systems in Issaoui, Boufateh,
and Guesmi (2015).

The Federal Reserve Board have purchased national bonds and mortgage
backed bonds under the title of Large Scale Asset Purchase programs that is often said
as the quantitative easing (QE henceforth) for three times since the global financial
crisis occurred in 2008. Our result suggests that injecting liquidity into the market by
purchasing bonds can be effective when the nominal interest rates of those bonds are
different from the economy-wide nominal interest rate.
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From Equations (11) and (12), the demand functions for money or financial
liquidities can be drawn as a utility function is specified. The result is summarized in
Table 1 that confirms the liquidity non-neutrality and money neutrality in our model.
Money neutrality holds if price is flexible as in Walsh (2010).

Table 1 Money and Liquidity Demand Functions

Log utility function Constant elasticity of substitution (CES) utility

function
Up = ulce, My, X1g e s Xne) U = ulce, My, Xqg, o, Xp) =
=lnc +lnm +nxy ++nxy, | [acct™ +ampmi™® +ayxiz? ++
1
anlel,_tb]l_bl

where

0<a,<1,Zaj=1,b>0,b¢1

1 , _1
ce(1+Ry) = (ﬂ)y (1 _ b ) b
Asset demand Xj¢ = m Xjt a. Ct 1+R,
R, \B ;
c(1+Ry) _ ( t ) b (am)B
M d d e ——— my = Cr | —
oney deman m R, t 1+R, t a,
Source: Author's calculation.
3. Conclusion

This study finds that liquidity non-neutrality lies in the distinguishable rate of return
from the economy-wide rate of return even under the price flexibility. Financial liquid-
ity demand depends on three factors, i.e., industry-specific nominal rate of return, the
economy-wide nominal interest rate whereas money demand depends on the economy-
wide nominal interest rate only. The QE is likely to have an impact if the financial
asset to be purchased by a central bank has the real rate of return that deviates from the
overall rate of return in an economy. This paper reveals relativism and non-neutrality
among financial liquidities in the era of financialization and securitization, which leads
us to more generalized model departed from the classical dichotomy. This is the start-
ing point to broaden our perspectives to look into multiplicity and relativism among
financial assets by highlighting the moments of selecting financial assets by house-
holds. Future research may incorporate the long-term aspect of price equalizations.
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