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This research paper intends to redefine and extend the concept of ‘optimal liquidity’ discussed in Han and
Lee (2012). For this purpose, we have distinguished between liquidity held by households and liquidity held
by firms following Levhari and Patinkin (1968) and Yoo and Pyo (1986). Han and Lee (2012) have revised
the ‘money-in-utility’ model by Walsh (2012) and derived the relationship between liquidity and consumption. In the present paper, we have extended Han and Lee (2012) to a ‘money-in-utility-and-production’
model. We have specified a DSGE model in which liquidity serves for both household utility and production input and have conducted the impulse-response analysis. The impulse-responses of most of important
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variables from the shock of TFP increase are consistent with the results of Bhattacharjee and Thoenissen
tent with the impulse response of monetary expansion in the cash-in-advance model. In addition, the
increase in money supply has produced a kind of crowding-out effect reducing the share of liquidity held by
firms. The main policy implication of our model is that not only the absolute level of optimal liquidity but
also the relative distribution of the liquidity between households and firms are important determinant for
economic growth and stability. In order to validate this proposition, we have conducted a panel regression
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(2007). On the other hand, the policy interest rate shows a hump-shaped impulse-response, which is consis-

analysis and have empirically verified the proposition that the relatively higher share of liquidity held by
firms would contribute to both GDP growth and its stability.

370 Sicheong-daero, Sejong-si, 30147, Korea
Tel: (8244) 414-1251 Fax: (8244) 414-1144
www.kiep.go.kr

PYO Hak K. and SONG Saerang

The Korea Institute for International Economic Policy (KIEP) was founded in 1990 as
a government-funded economic research institute. It is a leading institute concerning the
international economy and its relationship with Korea. KIEP advises the government on
all major international economic policy issues and serves as a warehouse of information
on Korea’s international economic policies. Further, KIEP carries out research by request
from outside institutions and organizations on all areas of the Korean and international
economies by request.
KIEP possesses highly knowledgeable economic research staff. Our staff includes
many research fellows with PhDs in economics from international graduate programs,
supported by dozens of professional researchers. Our efforts are augmented by our
affiliates, the Korea Economic Institute of America (KEI) in Washington, D.C. and the
KIEP Beijing office, which provide crucial and timely information on local economies.
KIEP has been designated by the government as its Center for International Development
Cooperation and the National APEC Study Center. KIEP also maintains a wide network
of prominent local and international economists and business people who contribute
their expertise on individual projects.
KIEP continually strives to increase its coverage and grasp of world economic events,
and expanding cooperative relations has been an important part of these efforts. In
addition to many joint projects in progress KIEP is aiming to become a part of a broad but
close network of the world’s leading research institutes. Considering the rapidly changing
economic landscape of Asia, which is leading to further integration of the world’s
economies, we are confident that KIEP’s win-win proposal for greater cooperation and
sharing of resources and facilities will increasingly become standard practice in the field of
economic research.

370 Sicheong-daero, Sejong-si, 30147, Korea
Tel: (8244) 414-1251 Fax: (8244) 414-1144
www.kiep.go.kr

KIEP Working Paper 15-02

The Distribution of Optimal Liquidity
for Economic Growth and Stability

PYO Hak K. and SONG Saerang

Korea Institute for
International Economic Policy (KIEP)
370 Sicheong-daero, Sejong-si, 30147, Korea
Tel: (8244) 414-1251 Fax: (8244) 414-1144
URL: http://www.kiep.go.kr
Il Houng Lee, President
KIEP Working Paper 15-02
Published December 18, 2015 in Korea by KIEP
ISBN 978-89-322-4250-7 94320
978-89-322-4026-8(set)
Price USD 3

 2015 KIEP

Executive Summary

This research paper intends to redefine and extend the concept of ‘optimal liquidity’ discussed in Han and Lee (2012). For this purpose, we have distinguished
between liquidity held by households and liquidity held by firms following
Levhari and Patinkin (1968) and Yoo and Pyo (1986). Han and Lee (2012) have
revised the ‘money-in-utility’ model by Walsh (2012) and derived the relationship
between liquidity and consumption. In the present paper, we have extended Han
and Lee (2012) to a ‘money-in-utility-and-production’ model. We have specified a
DSGE model in which liquidity serves for both household utility and production
input and have conducted the impulse-response analysis. The impulse-responses
of most of important variables from the shock of TFP increase are consistent
with the results of Bhattacharjee and Thoenissen (2007). On the other hand, the
policy interest rate shows a hump-shaped impulse-response, which is consistent
with the impulse response of monetary expansion in the cash-in-advance model.
In addition, the increase in money supply has produced a kind of crowding-out
effect reducing the share of liquidity held by firms. The main policy implication
of our model is that not only the absolute level of optimal liquidity but also the
relative distribution of the liquidity between households and firms are important
determinant for economic growth and stability. In order to validate this proposition, we have conducted a panel regression analysis and have empirically verified
the proposition that the relatively higher share of liquidity held by firms would
contribute to both GDP growth and its stability.
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The Distribution of Optimal Liquidity for
Economic Growth and Stability

PYO Hak K. and SONG Saerang

I. Introduction

In recent years, the expansion of financial market instruments has weakened
the classical Fisherian relationship between money and the real economy. The
money traditionally defined in Fisher’s equation of exchange,
is money,



is velocity,

is the price level and

, where

is the level of transac-
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tions is now regarded as a fraction of monetary instruments for transactions and
store of value affecting only short term interest rate.
The need for expanding concept of money was emphasized by Bernanke
(2006) on the monetary policy side who attributed it to the recurrent instability
between money demand framework associated with deregulation and financial
innovation. On the theoretical side, Woodford (2007), Borio and Lowe (2002),
Helbling and Terrones (2003), Gerdesmeier, Reimers and Roffia (2009), and Han
and Lee (2012) have adopted the expanded concept of money in the form of
monetary aggregates (money and credit) or liquidity defined as assets that can be
easily converted into cash which now includes most of financial assets as a consequence of financial innovations and deepening.
Han and Lee (2012) has found that the liquidity defined as the total financial
assets held by the nonfinancial sector is an important determinant of the value of
the physical capital because those who issue a financial asset must have corresponding earnings, including valuation gains, on the liability side that match the
value of the issuance. They define the optimal amount of liquidity as the level of
liquidity that equals the real earnings times the GDP deflator and a GDP gap as
the amount of liquidity which exceeds the optimal level as a result of a rapid expansion in liquidity which will push up the price level of the capital stock at a
much faster pace than the GDP deflator.
The purpose of this paper is to extend Han and Lee (2012) and to redefine
the optimal liquidity by explicitly introducing the liquidity allocation between consumers and firms following Levhari and Patinkin (1968) and Yoo and Pyo (1986).
Han and Lee (2012) used a modified “money-in-utility” model by Walsh (2010)
and derived the relationship between liquidity and consumption. The extension
of the model to “money-in-utility and production” model allows us to derive not
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only the relationship between liquidity and consumption but also the relationship
between liquidity and investment. We endogenize the liquidity holdings by External Accounts as a function of interest parity between domestic interest rate and
international interest rate but treat the liquidity holdings by the Government as
exogenous. We assume that the liquidity issuance by the central bank and other
banking and non-bank financial institutions just accommodate demand for liquidity by consumers, firms, government and external accounts. Since both consumers and firms are assumed to act as optimal behaviors maximizing utility and
profit respectively, we define the optimal liquidity as the sum of consumers’ holding balance of liquidity and firms’ holding balance of liquidity and redefine a liquidity gap between the total liquidity holdings including by government and external accounts and the optimal liquidity holdings by households and firms only.
We have broadened not only the definition of money to include all financial
assets held by the nonfinancial private sector but also the role of liquidity in both
consumption and investment. The policy implication of the model is that not
only the absolute level of optimal liquidity but also its distribution between consumers and firms is important in determining economic growth and stability. Two
regression analyses make us to conclude that the policy which promotes more
liquidity balance on producer side will help not only GDP growth but also stability of GDP growth.
The rest of this paper is organized as follows. In section II, we extend the optimal consumption model of money-in-utility function into the optimal consumption-investment model of money in both utility function and production
function. In Section III, we present the model’s impulse responses and discuss its
dynamic implications. In Section IV, a summary and remarks for the future research will follow.

II. A Model of Optimal Liquidity and
Consumption-Investment Decision

To develop a basic model of optimal liquidity and its relationship with consumption by households and investment decisions by firms we specify the following 5-sector model of money-in-both utility and production function modifying
Obstfeld and Rogoff ’s (1996) money-in-utility model.
1. Representative Firm
Firms are assumed to be competitive producers with the following production
technology with constant returns to scale:
(1)
(2)
where

is per capita output (

factor productivity,

),

is the Solow residual of total

is per capita capital stock and

is per capita real li-

quidity balance held by the firm which is the nominal liquidity balance held by
firms (

) divided by GDP deflator ( ). Population ( ) is assumed to grow at

a constant rate,

, i.e.

tion at time

.

where

is the initial level of popula-

Then the profit maximization of the firm yields the following set of firstorder necessary conditions.

II. A Model of Optimal Liquidity and Consumption-Investment Decision

11

(3)
(4)
2. Representative Consumer
Suppose that the representative consumer takes the following form of utility
function
(5)

where

is per capita consumption at time

and

is the per capita flow of

services by consumers’ liquidity holdings which is assumed to be proportional to
the real value of the stock of liquidity held by the representative consumer,
in which
is nominal balance of total liquidity held by consumers,

is a price of the nominal liquidity and

is the population.

The representative consumer has the following budget constraint:
(6)

where

is depreciation rate. The last two terms on the right-hand side equation

(6) combined is equivalent to government income in the budget constraint of the
government. We follow Walsh (2010, pp. 139-151) in specifying the government
budget constraint. We rule out the existence of bond market and seigniorage effect from the Walsh model. We assume that the government accommodates and
offsets the variation in household demand for real money balances and therefore

12
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earns the real interest income from the liquidity balance of household in the previous period (
) and adjust it by deducting the change in real money balances by consumers (

because the latter is equivalent to the govern-

ment’s liability.
The household is assumed to choose c, k, and

to maximize (5) subject to

(6) which yields a dynamic optimization problem.
The Lagrangian for the optimization problem is
Max

where

is the marginal utility of consumption at period t.

Then the first-order necessary conditions for this problem are
(7)
(8)
(9)
(10)
(11)
(12)
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Together with the following transversality conditions
for

(13)

In addition, the relationship between capital rental rate ( ) and

is assumed

to follow Fisher equation.
(14)
3. Credit Bank
A representative credit bank in financial sector of the economy is assumed to
maximize its profit as follows;
(15)
where
of

is the redemption rate which is assumed to be an increasing function
. In this model, the redemption rate (

) is assumed to have the following

form;
0<

where

is a constant term and

<1

(16)

is a response coefficient of redemption

function. The above specification reflects the assumption that decrease in the
output will raise firm’s defaulting risk, which in turn reduces the redemption rate.
In other words, we are incorporating asymmetric behavior by the credit banks
toward the loan to firms and households such that while they assess the default
risk and reflect it in their interest rate (

) charged on firms, they treat consumer

14
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loans as risk-free and charge a different interest rate ( ). Therefore, when the redemption rate is very high near 1, the asymmetry disappears because

will con-

verge to . This is a feature of the model in which the liquidity can be optimally
distributed between firms and consumers with different cost of holding liquidity
balances. The redemption rate (

) may reflect institutional practice by firms and

therefore can vary from country to country and from recovery to boom.
The balance sheet of the credit bank can be expressed as
(17)
where the left-hand side is the supply of liquidity whereas the right-hand side is
the sum of the amount of liquidity demanded by each sector.
Manipulating the profit function along with the above identity, we get the following result.
(18)
Assume that the profit of a commercial bank is zero. That is,
(19)
Then the following zero-profit condition is established:
(20)
If there is a negative technology shock at time t,
results in a reduction of redemption rate (

decreases, which in turn

). The credit bank is assumed to re-

spond to this default risk by raising interest rate charged on firms (

).
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4. Government
The government sets an exogenous level of liquidity
. At

rate

it repays the

, which is equal to

to the credit bank with interest

.

The government’s budget constraint becomes as follows
(21)
The term on the left-hand side is interest cost by the government for holding
the real liquidity balance and the right-hand side is the income from offsetting
operation of real money balance to the change in real money balances held by
households as explained in (6) below.
5. A Liquidity Growth Rule
Following Danthine and Kurmann (2004), Kollman (2005), Wang and Wen
(2006) and Bhattacharjee and Thoenissen (2007), we assume that the monetary
authority accommodates the demand for liquidity by three sectors, households,
firms, and government and sets exogenously the growth rate of liquidity,
such that supply of liquidity evolves according to:
(22)
We further assume the liquidity growth rate,
and ignore the seigniorage from this activity.

, follows an AR (1) process

16
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6. Solution and Calibration
We follow the solution algorithm of King and Watson (1998, 2000) after taking a log-linear approximation around the deterministic steady-state solutions
from the stochastic system of linear difference equations derived from the above
model. We also follow mostly Bhattacharjee and Thoenissen (2007) in calibrating
the model because their study adopts most comprehensive ranges of parameters
to compare the money-in-the utility model (MIU) and cash-in-advance (CIA)
model with the interest feedback rule or the money growth rule.
(1) Steady-State Solutions
Assume that steady-state values of capital, inflation rate and redemption rate
are given. Then the other endogenous variables have the following functional
form of parameters and exogenous variables.
The following equations give steady-states of endogenous variables. We denote steady-state values by deleting time subscripts.
From equation (12), the steady-state value of real return on capital is,
(23)
Then, the Fisher relationship (equation (14)) and the zero-profit condition of
credit bank (equation (20)) give the following household’s and firm’s interest rate,
respectively.
(24)
(25)
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The following equation is the relationship between the value of firm’s liquidity
and capital accumulation at the steady-state, which can be derived by manipulating equation (3), (4), (23), and (25).
(26)
Using this equation (26) and production technology (equation (1)) yields the
steady-state value of output as a function of capital and other exogenous parameters.
(27)
With these results, the steady-state level of consumption and liquidity holding
can be determined from the budget constraint (equation (6)) and household’s
optimization conditions (equation (8) and (9)).
(28)

(29)
Equation (23) directly yields the following government’s liquidity holding.
(30)

(2) Calibration of Parameters
Table 1 shows calibrated values of parameters for the steady-state values of
the model.

18
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Table 1. Calibration of Parameters in the Model
Parameters
α
β
γ
δ
ρ
η
ηy

Definitions
share of per capita capital in production
discount factor
The importance of liquidity relative to consumption in
determining instantaneous utility
depreciation rate
technology shock persistency
constant relative risk aversion parameter
coefficient of redemption rate on change of output

Calibrated Values
0.2
0.99
0.2
0.02
0.95
0.5
0.1

7. Impulse Responses
We have used impulse response functions to trace how our calibrated model
reacts to a technology shock and a money growth rule. Since our model focuses
on the distribution of liquidity between households and firms, we have generated
impulse responses of all endogenous monetary variables including liquidity balance held by households (
on firms (

), liquidity balance by firms (

) and interest charged on households

), interest charged

) and redemption rate (

Equations are log-linearized around the steady-state values, which are shown in
Appendix. All non-stationary endogenous variables are divided by growth variable. We used DYNARE to get the impulse response of variables.
(1) Impulse Responses to a Technology Shock
We have generated short-run dynamics of each endogenous variable after disturbing the model with a 1 % decrease in Total Factor Productivity (TFP) in Figure
1. According to Figure 1, the negative shock on the technology ( ) decreases

II. A Model of Optimal Liquidity and Consumption-Investment Decision

19

Figure 1. Impulse Responses to 1 % Increase (bold line) and Decrease (dotted line) in TFP
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output( ), consumption (c) and capital stock ( ). Liquidity demand by firm
shows significantly different result from that of household. The decrease in the
redemption rate ( ) caused by the negative technology shock leads to the increase in the firm’s interest rate ( ), resulting in the reduced demand for liquidity
by firm. The liquidity holding by household, on the other hand, increases as a
result of decreased interest rate (i). The government sector increases liquidity
holding after several periods, to accommodate a negative technology and to carry
out expansionary fiscal policies to counter the reduction in consumption and investment demand by private sectors.
(2) Impulse Responses to a Money Growth Rule
Figure 2 show that an increase in the growth rate of the money supply generates significantly different short-run dynamics. In our model the growth rate of
total financial assets (liquidity) held by non-financial sectors is assumed to be endogenous because the central bank is assumed to accommodate the exogenous
demand for financial assets by Government while demand for financial assets by
households and firms are determined endogenously through their optimization
process.
The results show that increasing liquidity policy has expansionary effect in the
economy. The growth rate of per capita output ( ), consumption ( ) and capital ( )
have temporarily increased above the stationary growth rate with consumption
growing at the highest growth rate (around 6 %). Household’s liquidity demand
seems to accommodate most of the shocks (around 1.5 % increase) from the
supply shock while the firm’s liquidity demand accommodates relatively little
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Figure 2. Impulse Response Functions with Respect to a 1 % Increase in the
Growth Rate of the Nominal Money Supply after Accommodating the
Demand for Liquidity by Government
y
0.15

k

c
8

1

6

0.8

0.1

0.6

4

0.4

0.05

2

0

0

mH
1.5
1
0.5

0.2
0

0

0

-0.05

-5

-0.1

-10

-0.15

-15

-0.2

-20

-0.25

0

mG

mF

i

-25

r

iF

0.5

0.4

0.4

0.3

0
-0.5

0.3

0.2

0.2
0.1

0.1

0

0

ψ
0
-0.0005
-0.001
-0.0015
-0.002
-0.0025

-1
-1.5

π
25
20
15
10
5
0
-5

22

The Distribution of Optimal Liquidity for Economic Growth and Stability

(around 0.3 % increase). This gives rise to significant increase in the interest rate
(0.4 % increase) applied to the household, followed by
quidity balance held by firms

raise (0.3 %). The li-

) is influenced by the increase in its interest rate

( ) which implies that expansionary policy can reduce the liquidity share of firm,
relative to that of household which is a kind of crowding-out effect.

III. Empirical Implications from the OECD Flow-offunds Data

1. Summary Statistics from Selected OECD Countries’ Data (1995-2012)
We take the model to the OECD data to draw implications of optimal liquidity and its distribution among sectors. Table 2 provides summary statistics of selected OECD countries’ financial asset balances in terms of their growth rates in
total nominal amount and the period-average share of each sector in total nominal asset amount. The first column of Table 2 is the summary statistic of the average growth rate of total financial assets held by non-financial corporate sector
and its average share in parenthesis in total financial assets of non-financial sectors including the household sector and the government sector. The total amount
held by non-financial sectors is defined as the sum of the household balance, the
non-financial corporate balance and the government balance.
The average growth rates of non-financial corporate holdings of real financial
assets differ significantly among OECD countries ranging from 4.5 % (Germany)
to 21.3 % (Hungary) with the pooled OECD average of 10 % per annum. On
the other hand, the pooled average growth rate of households’ real financial assets (8.2 %) was lower than that of firms’ real financial assets (10 %). The magnitude of the variation in household assets ranging from 4.3 % (Germany) to 16 %
(Poland) is much smaller than that of firms’ assets. The pooled average share of
firms’ financial assets in total financial assets held by non-financial sector total
(0.23) is lower than that of households’ financial assets (0.56). The former share
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Table 2. The Sectoral Balances of Financial Assets from Selected OECD Countries
(1995-2012): Average Growth Rates and Shares in Total Amount of
Financial Assets 1)
(Unit: %)

Country
Australia
Belgium
Czech Republic
Denmark
Finland
France
Germany
Greece
Hungary
Italy
Netherlands
Norway
Poland
Slovak Republic
Spain
Sweden
United Kingdom
United States
The Average

Non-financial
corporation
9.7
(19.6)
10.4
(33.0)
6.3
(25.4)
7.7
(27.6)
8.2
(26.8)
5.7
(32.0)
3.6
(32.6)
5.2
(14.8)
12.9
(46.4)
4.3
(17.4)
6.9
(31.7)
7.7
(21.7)
9.7
(20.2)
3.7
(50.6)
8.0
(27.3)
6.7
(34.5)
6.3
(23.1)
5.1
(19.3)
7.1
(28.0)

Households

Government

Total

10.0
(68.1)
2.7
(63.0)
6.7
(47.6)
5.0
(59.6)
6.1
(38.9)
4.4
(57.7)
3.4
(58.3)
3.0
(69.8)
3.3
(37.9)
3.1
(73.8)
4.3
(61.5)
5.5
(33.2)
10.0
(50.2)
7.0
(30.2)
4.2
(63.8)
8.9
(48.0)
3.9
(70.9)
3.9
(75.4)
5.3
(56.0)

5.2
(12.3)
3.2
(4.0)
2.2
(27.0)
2.4
(12.8)
6.7
(34.3)
4.3
(10.4)
3.9
(9.1)
9.1
(15.3)
-3.8
(15.7)
2.2
(8.8)
3.7
(6.8)
10.6
(45.0)
-0.1
(29.6)
2.6
(19.2)
6.3
(8.9)
5.6
(17.5)
4.5
(6.1)
4.0
(5.3)
4.0
(16.0)

9.2
(100.0)
5.1
(100.0)
5.1
(100.0)
5.2
(100.0)
6.7
(100.0)
4.7
(100.0)
3.4
(100.0)
4.3
(100.0)
5.0
(100.0)
3.2
(100.0)
4.9
(100.0)
8.1
(100.0)
5.8
(100.0)
4.2
(100.0)
5.3
(100.0)
7.4
(100.0)
4.3
(100.0)
4.1
(100.0)
5.3
(100.0)

Note: 1) The average growth rates of real balances of financial assets and their shares in total real financial asset
amount in parenthesis are presented.
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ranges from 0.15 (Greece) to 0.46 (Hungary) and 0.51 (Slovak Republic). We can
conclude that during the period of 1995-2012, OECD countries have increased
the non-financial corporate holdings of financial assets faster than the households’ holdings of financial assets.
2. A Regression Analysis
The implicit hypothesis of the model we presented is the growth of output will
be promoted if investment by firms can be enhanced through the increased holding of liquidity which generates the flow of financial services in their production
activity. This channel of growth can be maintained if the firms can hold more financial assets and maintain higher redemption rate and thus lower interest costs to their
loans from credit institutions. We want to test the hypothesis by a regression analysis
from pooled data of selected OECD countries of which flow-of-funds data exist
during the period of 1995-2012. The summary statistics of variables to be used in our
pooled regression is presented in Table 3. The OECD average growth rate of real
non-financial corporate holding of financial assets during the period was 7.11 % and
ranged from 3.63 % (Germany) to 12.86 % (Hungary). The OECD average growth
rate of the share of non-financial corporate financial assets was 1.95 % with the
range of – 0.35 % (Sweden) to 5.04 % (Belgium). The OECD average growth rate
of real GDP was 2.27 % with the range of 0.55 % (Denmark) and 4.28 % (Poland).
In Figure 3, the average growth rates of non-financial corporate financial asset holding, the average growth rate of share of the Non-financial corporate
holdings and the average growth rate of real GDP in each of selected OECD
countries for the period of 1995-2012 are presented from each OECD country’s
Flow-of-Funds data.
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Table 3. Summary Statistics of the Variables used in Regression Analysis:
Selected OECD Countries (1995-2012)
(Unit: %)

Country
Australia
Belgium
Czech Republic
Denmark
Finland
France
Germany
Greece
Hungary
Italy
Netherlands
Norway
Poland
Slovak Republic
Spain
Sweden
United Kingdom
United States
Average

Real GDP
growth rate

Growth Rate of Real Financial Asset held by
Firms

Growth Rate of Share of
Financial Assets held by
Firms

3.3721
(0.8643)
1.7636
(2.6610)
2.6139
(9.0371)
1.2474
(4.8468)
2.5356
(11.2965)
1.7187
(2.5455)
1.3690
(4.5667)
1.4209
(18.3099)
2.0414
(8.7110)
0.5519
(6.7391)
2.0091
(4.9573)
2.2105
(3.0564)
4.2779
(3.4235)
4.1512
(11.9137)
2.3344
(6.0584)
2.5589
(6.6584)
2.1672
(5.5343)
2.4731
(3.6895)
2.2676
(6.3816)

9.66
(283.67)
10.43
(160.284)
6.29
( 153.2795)
7.74
(68.26224)
8.24
(175.0852)
5.73
(167.8486)
3.63
(135.4486)
5.16
(233.9667)
12.86
(468.8061)
4.35
(133.3066)
6.87
(117.7924)
7.68
(227.9473)
9.74
(238.9857)
3.67
(164.0902)
7.99
(146.3663)
6.70
(146.4966)
6.27
(109.3842)
5.06
(33.23709)
7.11
(6.081407)

0.89
(39.98)
5.04
(15.57204)
1.38
(38.79267)
2.78
(36.66687)
1.98
(97.2173)
0.99
(30.49254)
0.19
(24.74899)
1.47
(114.0669)
7.31
(150.1203)
1.20
(27.17691)
2.01
(19.44941)
-0.08
(27.17547)
4.55
(102.8505)
-0.45
(10.93483)
2.75
(19.7522)
-0.35
(23.18627)
2.48
(71.24827)
1.02
(20.29725)
1.95
(4.055826)

Note: The numbers in parenthesis represents the variance of variable in a particular country
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Figure 3. Average Real GDP Growth Rates, Average Non-Financial Corporate
Balance and Average Growth Rate of Share of Non-Financial Corporate
Financial Assets in Selected OECD Countries (1995-2012)
14%
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Growth of Liquidity balance held by Non-Financial Corporations
Growth in Share of the financial asset held by Non-Financial Corporations
Growth of Real GDP

Table 4 presents regression result from pooled 16 OECD countries’ data on
flow-of-funds and real GDP series. The dependent variable in our pooled regression is the growth rates of real GDP in each OECD country. The independent
variables are the growth rate of real financial assets held by non-financial corporate firms and the growth rate of the share of firms’ real financial asset in total
amount of non-financial assets.
We have adopted both a fixed-effect model and a random effect model and
used 18-country pooled data from annual time series during the period of 19952012 when the flow-of-funds data were commonly available. The regression results
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Table 4. Panel Regression Results from Selected OECD Countries’ Data
(1995-2012)1)
Dependant Variable
GDP Growth Rate
Growth of Liquidity balance held
by Non-Financial Corporations
Growth in Share of the financial
asset held by Non-Financial Corporations
Constant
Observations
R-squared
Number of country
Country FE

(1)
Fixed Effects
Model

(2)
Random Effects
Model

0.0395***
(0.0109)
0.0777***
(0.0208)

0.0398***
(0.0109)
0.0734***
(0.0205)

1.835***
(0.158)
306
0.108
18
YES

1.841***
(0.235)
306
18

Note: 1) The null hypothesis that the random effect model is true is rejected at 5% significance level.

indicate the statistically significant positive causality of two independent variables
(growth rate of real firms’ assets and the growth rate of its share) on the dependent variable which is the growth rate of real GDP. Therefore, we conclude that
the higher the growth rate of corporate financial asset holding is and the higher
its growth rate in its share of total non-financial assets is, the higher the growth
of real GDP is expected.
When we applied a Hausman’s specification test with the null hypothesis that
the random effect model is true, the null hypothesis is rejected with the chisquare value of 9.88 at 5 % significance level. Therefore, we accept the alternative
hypothesis that the fixed effect model is true implying that country-specific factors matter in determining the growth of real GDP.
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Table 5. Panel Regression Results from Selected OECD Countries’ Data
(1995-2012) 1)
Dependent Variable
Square of Deviation of GDP
Growth Rate
Growth of Liquidity balance held
by Non-Financial Corporations
Growth in Share of the financial
asset held by Non-Financial Corporations
Constant
Observations
R-squared
Number of country
Country FE

(1)
Fixed Effects
Model

(2)
Random Effects
Model

-0.0374
(0.0584)
-0.415***
(0.111)

-0.0420
(0.0581)
-0.397***
(0.109)

7.084***
(0.848)
306
0.108
18
YES

7.080***
(1.024)
306
18

Note: 1) The null hypothesis that the random effect model is true cannot be rejected at 5% significance level.

We have also added another regression analysis as summarized in Table 5. The
purpose of the second regression analysis is to test whether growth of liquidity
balance held by Non-financial corporations and growth in its share in total nonfinancial assets would help the stability of GDP growth. We have used square of
deviation of GDP growth rate as dependent variable have run both fixed effect
model and random effect model.
The growth of liquidity balance held by non-financial corporations
has produced a weak negative coefficient implying that it contributes to enhancing the stability of GDP growth. The growth in share of liquidity balance held by
Non-Financial corporations has a statistically significant negative impact on the
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variability of GDP growth implying that it would contribute to the stability of
GDP growth. However, differently from Table 4, the stability regression accepts
the null hypothesis of random effect model implying that in the stability regression country-specific fixed effect does not show up.

IV. Summary and Conclusion

In the present paper, we have adopted a money-in-utility-and-production
(MIUP) model to highlight the importance of both quantity and sectoral distribution of optimal liquidity. We have defined a broad definition of money as liquidity held by non-financial sectors’ financial asset holding following Han and Lee
(2012). We also have adopted a money growth rule such that the government
absorbs the change in household demand for money and the central bank accommodates the government’s reaction to a technology shock or a moneygrowth shock. The key parameter we have introduced in our model is redemption
rate which is assumed to increase if output grows and if interest charged on
firms by credit bank is reduced.
We have derived first order conditions from the optimization models of consumers and firms and put the results to an impulse response analysis. After calibrating parameters, we have generated impulse responses from both positive and
negative technology shock by one percent increase or decrease of TFP and from
setting a one percent money growth rule. The results of impulse response are
quite reasonable with expected sign properties with all of endogenous variables
converging to a steady-state and with some dynamic feature of humped-shaped
curves.
Taking the model to the empirical data is not easy but we need to identify
channels of exogenous impacts upon our key endogenous variables of our model.
We have selected 18 OECD countries whose data on flow-of-funds are available
over the period of 1995-2012. We found that during the period of 1995-2012,
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OECD countries have increased the non-financial corporate holdings of financial
assets faster than the households’ holdings of financial assets. Therefore, the
growth rate of share of non-financial asset holding also differed significantly
among OECD countries.
Our regression analysis shows that both the real corporate asset holding and
its share in total non-financial asset total can have a positive causality effect on the
growth of real GDP. We also had to accept a fixed effect model allowing for
country-specific factors in affecting the growth rate of real GDP as a result of a
Hausman specification test. Therefore, the policy implication of the model is that
in order to maintain a sustainable growth, we need to design a loan policy such
that the redemption rate by firms can be raised through, for example, a loaninsurance scheme which will lower the borrowing costs by firms. We have also
added another regression analysis to test whether growth of liquidity balance held
by Non-financial corporations and growth in its share in total non-financial assets
would help the stability of GDP growth. We have used square of deviation of
GDP growth rate as dependent variable and have run both fixed effect model
and random effect model. The growth of liquidity balance held by non-financial
corporations

has produced a weak negative coefficient but the growth in

share of liquidity balance held by Non-Financial corporations has a statistically
significant negative impact on the variability of GDP growth implying that it
would contribute to the stability of GDP growth. However, differently from Table 4, the stability regression accepts the null hypothesis of random effect model
implying that in the stability regression country-specific fixed effect does not
show up. Therefore, we can conclude that the policy which promotes more liquidity balance on producer side will help not only GDP growth but also stability
of GDP growth.
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Appendix

To derive impulse response functions, the equations in the model are loglinearized around the steady-state values. We use hat marks to denote loglinearized variables. For example,
means
. The following equations
give the results.
(A1)

(A2)
(A3)
(A4)
(A5)
(A6)
(A7)

(A8)
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국문요약

본 연구에서는 Han and Lee(2012)에서 논의되었던 ‘최적 유동성(optimal liquidity)’의
개념을 재정의하고 확장하였다. 이를 위하여 Levhari and Patinkin(1968)과 Yoo and
Pyo(1986)를 따라 가계와 생산자의 유동성을 상이한 것으로 구별하였다. Han and
Lee(2012)는 Walsh(2012)의 ‘money-in-utility’ 모형을 변형하여 유동성과 소비 간의 관
계를 도출하였는데, 본 연구는 이를 ‘money-in-utility-and-production’ 모형으로 확장하
였다. 즉 유동성이 가계의 효용함수뿐만 아니라 생산함수의 투입요소로 포함되는
DSGE 모형을 고안하여 충격반응분석을 단행하였다. 그 결과 TFP 증가에 따른 대부
분의 주요변수들의 반응은 Bhattacharjee and Thoenissen(2007)의 연구와 일치하였다.
반면 정책 이자율은 역-U자형(hump-shaped) 반응을 보이는 것으로 나타났으며, 이는
통화량의 증가를 반영한 ‘cash-in-advance’ 모형의 결과와 유사하다. 또한 통화량의 공
급 증가는 기업의 유동성 비중을 감소시키는 일종의 구축효과(crowding out effect)가
있는 것으로 나타났다. 본 모형의 정책적 함의는 최적 유동성의 절대량뿐 아니라 유동
성의 총량이 소비자와 기업들에 어떻게 분배되었는가 하는 문제 역시 경제성장과 안
정성을 결정하는 데 있어서 중요한 요소라는 것이다. 이를 검증하기 위해 패널 회귀분
석을 단행하였으며, 생산자 부문의 유동성 소유 비중이 높을수록 GDP 성장뿐 아니라
GDP 성장의 안정성에도 기여한다는 결과를 도출하였다.

핵심용어: 통화정책, 유동성, DSGE, 패널 회귀분석
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This research paper intends to redefine and extend the concept of ‘optimal liquidity’ discussed in Han and
Lee (2012). For this purpose, we have distinguished between liquidity held by households and liquidity held
by firms following Levhari and Patinkin (1968) and Yoo and Pyo (1986). Han and Lee (2012) have revised
the ‘money-in-utility’ model by Walsh (2012) and derived the relationship between liquidity and consumption. In the present paper, we have extended Han and Lee (2012) to a ‘money-in-utility-and-production’
model. We have specified a DSGE model in which liquidity serves for both household utility and production input and have conducted the impulse-response analysis. The impulse-responses of most of important
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variables from the shock of TFP increase are consistent with the results of Bhattacharjee and Thoenissen
tent with the impulse response of monetary expansion in the cash-in-advance model. In addition, the
increase in money supply has produced a kind of crowding-out effect reducing the share of liquidity held by
firms. The main policy implication of our model is that not only the absolute level of optimal liquidity but
also the relative distribution of the liquidity between households and firms are important determinant for
economic growth and stability. In order to validate this proposition, we have conducted a panel regression
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(2007). On the other hand, the policy interest rate shows a hump-shaped impulse-response, which is consis-

analysis and have empirically verified the proposition that the relatively higher share of liquidity held by
firms would contribute to both GDP growth and its stability.

370 Sicheong-daero, Sejong-si, 30147, Korea
Tel: (8244) 414-1251 Fax: (8244) 414-1144
www.kiep.go.kr

PYO Hak K. and SONG Saerang

