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shown that there are periods of "missing money," that is, there is consistent overprediction of real

balances. This paper uses cointegration

demand for real balances in Bolivia, Israel, and Venezuela. The results show that financial innovation
can account for the instability of money demand observed in these countries. In particular, I find that
the long run demand for real balances shifted down. In addition, I show that the speed at which

people adjust their demand for money when out of equilibrium increases following financial

innovation.
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Empirical studies of the demand for money have flourished in recent years. The reason for this

and in monetary poiicy. The
income and interest elasticities of money demand are at the core of the most basic macroeconomic models

such as
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of the economy) depends on the elasticity of money demand. It is very important therefore, to find
consistent estimates of these elasticities.

Following the seminal papers by Goldfeld (1973,1976) a large number of papers for both
developed and less developed countries have shown that there have been periods of "missing money" that

1s, there is consistent overprediction of real baiances. This has ied to the conciusion that the money

Aarmand Firvnntinn ic haainallar 1mmatahla
Uvillialiu 1UullviivlLl 1d Udbl\-dll‘y uilpLavic.

Two principal explanations have been used 1o account for this instability of money demand. One
is financial innovation and the other is currency substitution. Throughout the 1980's changes in financial

markets have been very widespread, and have been particularly important in Bolivia, Israel, and
Venezuela. All three of these countries suffered high inflations during the 1980's; two of them, Bolivia

and Israel, were actually hyperinflations. In the mid to late 1980's Bolivia, Israel, and Venezuela

! The author is staff economist in the Division of International Finance, Roard of Governors of the

Federal Reserve System. The views expressed in this paper are solely the respons1b1hty of the author

and should not be interpreted as reflecting those of the Board of Governors of the Federal Reserve System
or other Members of its staff. I am grateful to Rudiger Dornbusch, Stanley Fischer, David Hendry,
Robert Solow, Alejandro Werner, and the participants of the M.I.T. International Breakfast and the
Money Lunch as well as the participants of the seminars at the Federal Reserve Board and the XII Latin

American Econometric Society Meetings for helpful comments and suggestions.
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embarked on stabilization programs designed to halt inflation.

The purpose of this study is to show that financial innovation leads to a faster speed of
adjustment of money demand to its determinants, as well as to the instability of the observed demand for
real balances. This is an aspect of the money demand literature which has hardly been explored, in
particular in terms of the new cointegration methods. For Israel, Melnick (1991) shows that ignoring
financial innovation is the principal cause for the lack of stability in the money demand equation. I will
show that the long run demand for real balance's not only shifted down, but that in the short run the effect
of financial innovation has been to increase the speed with which people adjust their actual money
holdings to their desired money holdings.

Englé and Granger (1987) have shown that using the traditional method of partial adjustment to
estimate the demand for money may lead to misspecification and incorrect conclusions. It is important
to take account of the fact that the variables used in the estimation are non stationary, something that is
usually ignored. Ignoring the stochastic properties of real money balances, the transactions variable, and
the opportunity cost variable can lead to OLS regression results which are statistically invalid. For this
reason, I will use what has become the standard cointegration approach to estimate the demand for money
for Bolivia, Israel, and Venezuela.

The remainder of the paper is structured as follows. Section II presents the model which
provides the théoretical foundations for the empirical section. I use the Miller-Orr (1966) model of
money demand and show that a decline in the transactions cost (which is a proxy for financial innovation),
leads to a faster adjustment of money demand to its determinants. Section III provides a brief description
of the evenis in Bolivia, Israel, and Venezuela. Section IV presenis the cointegration methodoiogy. In

Section V I estimate the long run demand for money in all three countries using the cointegration methods

)
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Section VII concludes.

SECTION II. THE MODEL

The long run money demand function is represented in terms of the Miller-Orr (1966) model.
The model is a transactions demand for money where the decision maker can hold two types of assets,
1) money which does not earn any interest and 2) a "bond" or other earning asset which pays interest at

a rate 1 per doilar per day. In what foliows I will use the infiation rate, n, , as the reievant opportunity

Bernoulli trials per day. In each trial cash balances can go up by x with probability p or can go down
by x with probability q=1-p; where x is the "step size." Transfers of funds between the two assets can
be made instantly at cost b. This is a cost which is incurred per transaction and is independent of the size
of the transaction. A reduction in b decreases the cost of transactions and therefore, I will associate it
with financial innovation as in previous studies. Finally, the minimum level of money holdings is

anmcssmm nTomen A b maaen
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The time path of cash holdings will evolve as in Figure 1, where h is the maximum holdings of

cash that the individual will ever have, and
The optimal desired level of cash holdings can be derived by minimizing the total expected daily cost of
this Ss policy given the two parameters h and z.-

The solution to this problem is an optimal level of cash holdings given by
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‘See Miller and Orr (1966) pages 420-423 for the methodology and derivation of equations (1) and
2.
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and where m,” denotes the optimal desired stock of real money balances and =, is the inflation rate which
is a proxy for the opportunity cost. Equation (2) gives the optimal upper bound as a function of the
optimal return point. With this equation for the optimal level of cash balances in mind, we now proceed
to determine the effects of financial innovation on both the speed of adjustment and the ievel of optimai

In this context, financial innovation is proxied as a decline in the transactions costs, b
transactions cost implies a lower real cost of transforming financial assets into money. Holding all else
constant, this implies that financial innovation induces a reduction in the desired quantity of real money
balances that are held. One can actually think of b as also including effects associated with the
introduction of more instruments at the time of the financial liberalization which can be used to avoid
holding more cash balances.

Equation (2) shows that a reduction in b will decrease h” and z’, narrowing the band of inaction

"
1

decline, an individual will wait less time to adjust their money balances when they are out of equilibrium.
Therefore, as agents adjust sooner than before, the speed of adjustment of desired money holdings in the
economy as a whole increases.

Next, we take a brief look at the financial liberalization episodes that took place in each coimtry.
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the highest in world history. Using Cagan's (1959) definition of a hyperinflation, that is 50% a month

or higher, Sachs (1986) piaces Boiivia's hyperinflation as the sevenih highesi of the iwentieth century.

During approximately the year and a half which the hyperinflation lasted, the average monthly inflation

August of 1985. The hyperinflation quickly subsided and over the past few years has remained both low
and fairly stable. This program was introduced in conjunction with an extensive liberalization of all
markets, and financial markets in particular.

Morales (1988) describes the vast financial liberalization which was introduced in Bolivia. All

interest rate ceilings were eliminated and capital market restrictions were aiso eliminated. Banks were

The effect of this financial liberalization was to expand the definition of M2, of which the
deposits in dollars were the principal component. Short term dollar deposits and those indexed to the
dollar increased dramatically, from less than $28 million in September of 1985 to $270 million in March
of 1987. The large shift in people's portfolios was mostly due to the very high interest rates that were

observed during ‘this time, not only in pesos, but in dollars as well. Interest rates reached 32% in

of total commercial bank deposits in 1989, up from less than 30% prior to the deregulation. Even after

yperinflation ended, the demand for real balances never returned to its previous level (see Figure 2),



: Doliarized Deposits

ts and Interest Rates

1986 1987 1088 1989
1.Dollarized Deposits 45.5 67.5 73.4 78.0
(% of total commercial bank dep.)
2. Interest Rates 14.3 15.6 15.5 147
annual nominal rate for dollarized dep.
Source: Morales (1991)
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In July of 1985, Israel introduced a stabilization program which was extremely successful in
ending the hyperinflation. Unlike the Bolivian case, Israel did not immediately adopt all capital market

reforms. The drop in real balances experienced by Israel occurred in the beginning of 1987 in
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conjunction with the adoption of several large and important financial market reforms."!

Previous studies of money demand in Israel ( see for example Melnick (1991) and Ben-Bassat
and Marom (1988)) have found a shift in the demand for real balances after the 1976 financial
liberalization, however, most studies have not looked at the period after 1983. Figure 3 shows that real

baiances in the late 1980's were lower than in the eariy 1970's, even though infiation was down to the

andatory liquidity ratios. Most

-+

importantly, in April of 1987 non financial firms were given full freedom to issue bonds. In addition,
limitations on foreign-exchange linked credit were relaxed. In essence, the government's role in financial
markets was severely reduced (Ben-Bassat 1988). This led to a narrowing of interest rate gaps in the
capital market and a decrease in the average rate on government bonds. Since the deregulation and the
stabilization program, new financial instruments have been a big part of Israei's money market, which

have led to the decline in desired money holdings.

""In mid 1985, there was a change in the regulations designed to actually increase money demand,
however, it was not succesful as can be seen in Figure 3 and documented in Ben-Bassat (1988).



FIGURE 3A

ISRAEL: INFLATION AND REAL BALANCES
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FIGURE 3B
ISRAEL: REAL M1 TO GDP RATIO
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1113 VENEZUEL A

In 1989 Venezuela experienced a sharp drop in r

1]
=
Q
3
(¢]
e
g
»,
)
=]
(]
(9]
wn

for with the traditional set of explanatory variables. Figure 4 shows real money balances and inflation
during this period. The drop in money demand coincides with the beginning of a financial liberalization

package introduced in 1989 along with the stabilization program which floated the exchange rate and

removed ail capital restrictions and access to the foreign exchange market.



FIGURE 4A

inflation (quarterly)
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FIGURE 4B
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Restrictions on nominal interest rates were lifted, new types of financial instruments such as
savings and time deposit accounts, and new Central Bank bonds called 108 Zero Coupon” (or zero-

coupon bonds) were introduced. The latter accounted for 55.7%, in 1990, of total flows in the gross flow

of transactions in the stock market.

unified and the role of the Central Bank as a lender of last resort was firmly established.

In addition, the reserve requirements for demand deposits were

These reforms led to nominai interest rates of around 30% and to a strong recomposition of

-8

highly liquid assets with very high returns, such as time deposits and
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approximately 119%. (See the Country Profile for Venezuela) This feature of the financial market

reforins is no
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with which people could save on money holdings. These new instruments create irreversibility effects
on the demand for money (Piterman (1988)). This is one of the channels through which financial
innovation has permanent effects on money demand.

Having looked at the financial innovation episodes in the three countries, I now turn to the
estimation of the long run and short run money demand for each country. In the next section, I briefly
discuss the cointegration approach to be used in the estimations.

TEGRATION APPROAC

) iy

SECTION IV.THE COI
Traditional estimations of money demand have a partial adjustment speci

estimated by OLS such as:

1 3
lnm‘_‘ *'S' W)

1. ___ — PP U PP I, .
mm, =(X,o “‘(X.llllyl "(1,21117(1 "‘(1.3

Conventionai OLS analysis assumes that the error is not seriaily correlated and is not correlated with the

1€ FEEIESSOIS are either deterministic random variabies

1 3 " Axxr thia sion AF & centiotiag
or stationary. These assumptions give consistent OLS estimates and allow the use of t-statistics to
determine the significance of different coefficients

A problem arises, however, when the regressors are generated by a nonstationary process. In
this case, the OLS estimates of equation (3) will not be consistent and regression results will be spurious.
This implies that the distribution for the t and F statistics will diverge as the sample size increases giving
incorrect critical vglues (Phillips (1986)). In order to estimate the long and short run demand for money
correctly and be abie to draw inferences on the elasticities, we must use the cointegration approach.

The cointegrétion approach deals with the case in which a linear combination of nonstationary
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stationary (X~~I(d)). Throughout the paper I will refer to series which are I(1) or difference stationary

a constant

z,=y,B'X, t=1,2,3... @

then, if B is the vector which will make z, stationary we say that X, and Y, are cointegrated with
cointegration vector 3 (which need not be unique if X, is multivariate). This cointegrating relation

Xy is interpreted as the long run reiationship between Y and X, and z, is known as the

"equilibrium error”, since it measures the degree to which the system is out of equilibrium.

each series individually will move without that tendency. Allowance is made for the possibility of serially
correlated but temporary divergences from this relationship. If X and Y are cointegrated, then OLS is
the appropriate method to estimate the long run relationship among them, and the coefficient estimates
will be consistent (Stock 1987). However, the test statistics will be meaningless. The long run money

demand function can then be estimated by OLS if it is a cointegrating relationship.

3 Ao At onawiac wrr Ltnly nwa anlomdo ot d o L
representation theorem by Engle and Granger (1987) indicates that series which are cointegrated can be
represented by an error correction model (ECM). This ECM representation corresponds to the short run

relationship among these variables consistent with the long run cointegrating equation. The ECM
representation is as follows:
AL R e S w4 v 7 (5)
AJ’,‘a*’ij_,H Ay, 0 AKX, dz  +,

equilibrium error” from the coiniegration equation. Since aii the variabies in the ECM

tistics. In equation (5) agents

[
(9]



marginally adjust y, in response to lagged changes in itself and the X, variables as well as disequilibria

—- P N e b B

from the long run cointegrating equation (4). In this ECM framework, the matrix d can be interpreied

as a measure of the speed with which the system corrects last period's equilibrium error. For this reason,

SECTION V: THE LONG RUN DEMAND FOR MONEY
The data for all the countries are quarterly from different sources. For Bolivia, the data are from
1980:1 to 1991:4 from UDAPE. The data for Israel are from the Bank of Israel from 1970:1 to 1990:4.

The data for Venezuela runs from 1978:1 to 1991:4 and come from various IFS issues."

.42 R
11 101 111

Prior to estimating the long run demand for real balances, each of the variables must be
submitted to a unit root test since cointegration methods require that all the variables be I(1).  To test

the null hypothesis that each variable is nonstationary I ran both Dickey Fuller (DF) and augmented
Dickey Fuller (ADF) tests on each of the following series: m is the log of real M1 (deflated by the CPI),
y is the log of real GDP, and = is the log of the inflation rate.''! The general form of the test for any

variable X is:

LA Vg N

Y = 40 -]
X =4 +Z;‘4 AAX +Birem, 6)

The DF test omits the summation and both of the tests are run with and without a trend. The number of

lags, k, is four (4) which is common for quarterly data. To reject the null we require p to be significantly

negative. Tables 2A to 2C show the results of the tests for the three countries.

~The data for Israel were provided by Rafi Melnick from the Bank of Israel, and for Bolivia by
UDAPE ( Unidad de Analisis de Politicas Economicas) in La Paz.

For Venezuela, y is the iog of reai non oii GDP. Ali the series are seasonaily adjusted except the
infiation rate.
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TABLE ZA: BOLIVIA-UNIT ROOT TESTS 1980:1-1991:4

Variable DF(t) ADF(t) DF(nt) ADF(nt)
levels

y -3.24 -0.63 -3.25 -0.96
T -2.80 -2.25 -2.59 -1.90
m -1.09 -0.88 -1.75 -1.53
ist. Difference

Ay - - -12.85 -2.50
An - - -10.55 -3.25
AM - - -7.71 -2.18
Critical Values 5%  -3.50 -3.50 2.9 -2.9
TABLE 2B: ISRAEL-UNIT ROOT TESTS 1970:1-1990:4

Variable DF({) ADF(1) DF(nt) ADF(nt)
levels

y -4.53 -4.66 -1.40 -1.57
T -2.68 -2.49 -2.75 -2.58
m -0.06 -1.51 -0.86 -1.74
1st. Difference

Ay - -— -13.19 -3.37
An - - -12.33 -4.10
AM --- --- - 6.30 -2.58
Critical Values 5%  -3.50 -3.50 -2.9 2.9




Variable DF(t) : ADF(t) DF(nt) ADF(nt)
levels

y -2.86 -3.09 -0.76 -0.39

T -4.20 -2.54 -3.64 -1.96

m -1.61 -1.94 -1.00 -1.09
ist. Difference | _

Ay - - -11.83 -3.19
A - --- -9.10 -5.13
AM - --- -5.27 -3.02
Critical Values 5%  -3.50 -3.50 -2.9 2.9

The evidence from these tests shows that we cannot reject the null hypothesis of a unit root in
the levels of y, m, and m. There are a few exceptions for each country but by far the results using the
ADF test show that these variables are I(1). For the first differences, all the tests reject the null at the
5% level. The exceptions in each of the cases almost always involves the DF test which is the least

ful of the two tests. Under this criterion, and taking into account the low power of these tests, I

conclude that these series are nonstationary. Since the regressors of the money demand function are
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isleading results. The correct way

to estimate the money demand function is to use the cointegration approach.

V.2 Cointegration Tests
The evidence above shows that these variables are not stationary, therefore to run OLS on a
typical partial adjustment specification would not yield the appropriate coefficient estimates. To estimate

a longo
a.ong

e}

un money demand for Bolivia, Israel, and Venezuela the following coi

tegration equation was

estimated by OLS fo_r each country.

m, =By +B,y, B, 7, u, B,>0,8,<0 @

To test for cointegration (i.e. to iest for the exisience of a long ru
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ran ADF and DF tests on y, (the "equilibrium error") to see if it was stationary. Line 1 of Tables 3A

to 3C shows the results. The evidence for all three countries fails to reject the null hypothesis of no
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_______ T4 mman Ln dmee et 2 de . L0 aL XY o RS —— ekl 1N\

llllb ICSUIL Cdll LUC uuclplcwu 11 LCIIIIS Ol UIC IHOUC pleClllCU lll DCL«LlUll ll .ll cqu Ull 1)
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balances have shown that the lack of stability can be due to "financial innovation." Where this is defined
as technological, legal and institutional changes which allow people to economize on their money holdings

(see Laban (1991), de Gregorio et al..(1992) and Roley (1985)). In particular, Melnick (1991) shows that

Frce Tomnnal menwices o swsmn~wer fam foonsmnin cnwerinnn lando ¢ thhn wainneanifinntine ~AF tlan Tacin amzee 2vmmsenw
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demand function and the lack of stability. I will show that the lack of stability, as is evidenced by the
lanls Af Animbncentine AF tha lama mim svvnmarr dameand Hrnntine i all thaonn ~AF thana Antrmbning 30 Arra ¢~ thhn
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prevent the rejection of the null hypothesis of no cointegration. Therefore, we can again have spurious
regression results in equation (7).

Previously, financial innovation has been modeled as a fall in transactions costs represented by

Aarmand Hinctinn Tha affante Af Financial innAavatinn ara sanhirad huy o gat AF thraa Ay varinhlaa
ulililaliu 1uliviivii 111V Vi11LAVD V1l Lialivial 1uvvativil aiv vapuwulivu v a DLl VUl uUIlTL Juulliix vaiiauviovd
i) DX which is O prior to year X:1 and 1 thereafter
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and equal to n thereafter. Where X is the year in each country sample where financial innovation occurs.
In Bolivia X is 1986, in Israel it is 1987, and in Venezuela it is 1989. The modified long run money

demand equation becomes:

m, =y, +Y ¥, Y, 7,4 , DX +y ,DXY +y DX+, ®
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Ranlivia

®

i

17.93 -1.46y, 2.93n, 43.89D87,+4.37D87Y +2.4 D871,

m,

(10

DW-=.5
DWw=1.1

m,=9.97 +.11y,+.04n -8.13D89 +.
R =82

Ezj—'.Sl

755
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These semielasticities all fall between -0.5 and -1 , which is not unusual for less developed countries. The

long run elasticities of real money balances with respect to income have the right sign, but they tend to
demand with respect to income are 2.91 for Bolivia, 0.77 for Israel, and 3.32 for Venezuela. The long

Israel

coefficient estimates will be consistent as long as the regressors are not cointegrated separately and the



fairly close to 2, indicating no serious problems with serial correlation.

Line 2 of Tables 3A to 3C shows the results of the unit root tests on the equilibrium errors (©'s)
of equations (9)-(11). It is ciear that the dummy variabies maiter. For aii three countries I can now reject
the null hypothesis of no cointegration, which indicates that these equations provide a reasonable estimate

of the Iong run demand for money in these countries. The evidence iends o suppori a downward shitt,

Having estimated a stable long run demand for money, after taking into account financial
innovation, I now estimate the short run demand for money and show how financial innovation can lead

to a faster speed of adjustment of real balances to changes in its determinants.

DF(t) ADEF(t) DF(nt) ADF(nt)
1. Equation (8) 2.5 2.3 2.1 -1.7
2. Equation (9) -5.0 2.3 -5.1 2.3
3. Cointegration -3.0 -1.7 -3.1 -1.9
btn. y and &
Critical Values 5% -3.5 -3.5 -2.9 2.9

note: Four lags used for ADF

DE() ADF() DF(nt) ADF(nt)
1. Equation (8) -3.8 2.6 -3.7 2.6
2. Equation (9) 4.4 -3.5 4.1 -2.8
3. Cointegration -3.4 -2.5 -1.2 -0.75
btn. y and &
Critical Values 5% -3.5 -3.5 2.9 2.9
~The only exception is the regression for Israel that has a DW statistic of 1.1
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) ADEF(t) DF(nt) ADF(nt)
1. Equation (8) -1.8 2.4 -1.8 2.2
2. Equation (9) 5.0 2.6 5.0 2.8
3. Cointegration -3.5 -3.5 1.8 -i.2
btn. y and =
Critical Values 5% 3.5 -3.5 2.9 2.9

SECTION VI: THE SHORT RUN MONEY DEMAND AND THE SPEED OF
ADJUSTMENT: AN ERROR CORRECTION MODEL

Given the stable long run money demand which was estimated in Section V, I now turn to the

estimation of the dynamic specification for real balances in the short run. Traditional studies of money

demand for other countries have always used a partial adjustment approach which is relatively ad hoc.
Salmon(1982) demonstrates that this mechanism will only reach the desired level of long run real balances

if thi ant in equilibrium, which as mentioned before is not the case when the variables are

—

nonstationary. Additionally, Stock (1987) shows that inferences made on estimations by OLS when the
lagged dependent variable is included as a regressor can lead to errors. Given these criticisms, and
following the Representation Theorem by Engle and Granger (1987), I use an error correction model

(ECM) to estimate the short run money demand for Bolivia, Israel, and Venezuela. This model is given

by
. (12)
Am, =, +Z,;a. o, Am,, +Z;0 o, Ay, +Z;) AT B, 9,

Where A the first difference operator, ®,, is the estimate of the "equilibrium error” from the
cointegration equations (9)-(11) and ¢! is white noise. In order to estimate equation (12) for each of the

countries in the sample, I follow the methodology employed by Hendry et al (1984). This method, of

[0
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going from general to specific, applied to equation (12) implies that the equation is continuously simplified

oeneral faorm with fonr laoc for each variahle excent the
H m. 1 4 general 1orm with Iour 1ags Ior €ach variapi€ €xceepl ine

error correction term. The final parsimonious representation is achieved after deleting all the insignificant

variables. The results for the final version of each country's ECM are shown in Tables 4A-4C.

TADI T AA. AN TDDNAD MANDDEMNTTINN AMANNEDTT TNAD DAY TUT A
LADL/MM "9 AUV ILNINUVUN CUNNLCU LAULN UYAVURIL R P JIN DURMA Y AN
Dependent Var. is Am 1) )
Regressors
constant 0.004 0.008
0.4) 0.7)
Am, 0.43* 0.40*
2 A\ T AN
\J.Uj \J.7T)
Am,, 0.50* 0.51*
4.5) (4.8)
Avxr 1 A% 1 A%
l_.\]l -\ L."T
4.8) 4.1
Ay, , -1.2% -1.2%
(-3.3) (-3.3)
Am, -0.27* -0.3*
(-4.2) (4.42)
Am,, -0.12* -0.10*
(-2.5) (-1.9)
EC,,; -0.20* -0.35
(-2.6) (-3.0)
DEC,, ———- -0.27**
1.7
R? 0.71 0.72
SSE 0.22 0.15
T 42 42
t-StatiStics are in parcnineses, *= Sigmiicant at 5%, ** = signilicait at 10 %

23



TABLE‘ 4A: AN ERROR CORRECTION MODEL FOR ISRAEL
Dependent Var. is Am (1) )
Regressors
constant -0.005 -0.004
(-0.8) -0.7)
Am, 0.26* 0.27*
(3.9) 4.0
Am, , 0.55* 0.51*
(3.2) (2.9)
Ay, -0.84* 0.85*
(9.5) (9.6)
AY.s 0.46* 0.5
(-4.2) (-4.3)
Am, -0.29* -0.3%*
2.9 (3.1)
Am,, -0.34* -0.33*
(-3.7) (-3.7)
EC, 0.10% -0.09
(-2.9) (-2.7)
DEC, | e -0.31**
1.7
R? 0.69 0.69
SSE 0.17 0.16
T 79 79

t-statistics are in parentheses, *= significant at 5%, **= significant at 10%



TABLE 4A: AN ERROR CORRECTION MODEL FOR VENEZUELA
Dependent Var. is Am {1 2)
Regressors
constant -0.005 -0.006
-0.7) (-1.0)
Am,, 0.63* 0.57*
6.2) 6.1)
Am, -0.56* .66*
(-5.2) {(-3.5)
EC,, -0.29* -0.16*
(-3.9 (-2.0)
DEC 1 R N 8%
j 230 0 LV
(-3.6)
Ir
| r? 0.59 0.67
“ SSE 0.11 0.09
" T 54 54

Column (1) of each table shows the error correction model for each country in its final form,

after all of the insignificant variables have been eliminated. The model shows encouraging results for the

n income and inflation elasticities of money demand. For Bolivia, the short run income elasticity
is 0.37, and the inflation elasticity is -0.4 which is within the range of previous studies for less developed

countries. In addition, the coefficient o

(L3 31 S . a2 Qeiaas A

=1

e

£
)

studies. For Israel, the income elasticity is 0.5 which is in line with theoretical specifications, the
inflation elasticity is -1.0, and the coefficient on lagged money is about 0.3. Finally, the resufts for
Venezuela are as follows: the inflation elasticity is approximately -0.9, and the coefficient on the lagged
money term is 0.63. Since output was not a significant variable, its elasticity is not very reliable, but it
is approximateiy i. Ali the coefficients are highly significant.

e S

Having estimated an i run money demand for these couniries, I now turn to the
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principal question of the paper. In the model of Section II, I showed that a decline in the transactions

COStS or what alances faster than

._.
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e
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o
2
tn
s
=
>
(4]
@
=1
-y
[
o
w,
(3'

before. The error correction model, ECM, of equation (12) specifies that the change in m, depends not

only on the lagged values of y, and m,, but also on the equilibrium error that occurred in the previous
period. Viewed in this error correction framework, the matrix 8, the coefficient on ®,,, can be
interpreted as a measure of the speed by which the system corrects last period's equilibrium error. This
is why & is usually called t};e "adjustment matrix." In Tables 4A-4C, column (1) shows that the EC term

is always of the right sign (i.e. it is negative) and highiy significant. This implies tha

=1
a
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[¢]
-
—r
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Column (2) of Tables 4A-4C show the same ECM for each country but including an interactive
dummy variable for the error correction term (DEC, ;). Note that in each case the coefficient increases
in absolute value, and is statistically significant. This confirms empirically what Section II sets out; that
the speed of adjustment of money demand to its determinants increases when there is financial innovation.
In essence, people adjust faster to deviations from the long run equilibrium relation. This makes sense

since now financial institutions are more efficient and peop

home.

ION VII: CONCL N
I have shown that financial innovation can increase the speed of adjustment of money demand
to its determinants, and can lead to the instability typically found in other money demand studies. This

is an aspect of the literature which has not been explored much, particularly in terms of the new

cointegration methods.
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Bolivia, Israel, and Venezuela, the empirical estimates show that the long run demand for money not only
shifted down, but that in the short run the effect of financial innovation has been to increase the speed
with which people adjust their actual money holdings to their desired money holdings. Viewed in the
Miller-Orr transactions demand for money framework, a fall in the transactions cost variable means a
shorter period in which desired money balances are not equal to the optimal money balances. The

empirical evidence shows that the coefficient on the error correction variabie increases in absolute value
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