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Abstract

This paper investigates the long-run money demand stability in Bolivia over the period 1990-
2014 using a variety of estimators, namely, dynamic OLS, fully modified OLS, and canonical
co-integrating regressions. Our results are robust and reveal that long-run money demand in-
stability has been reversed even with persistent inflation volatility. We also show that de-dol-
larization is associated with money demand stabilization.
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1. Introduction

From a theoretical standpoint, the seminal papers of Miles (1978) and McKinnon (1982) show
that the currency substitution—i.e. dollarization—can create instabilities in money demand.
Some researchers have empirically examined money demand in a dollarized economy. For ex-
ample, Rogers (1992) and Ortiz (1983) using data for Mexico found that the high dollarization
in the Mexican economy has important consequences for the monetary sector. Money demand
instability could become persistent if dollarization becomes irreversible. On top of that, some
authors argue that dollarization could be permanent! even with low inflation due to the cost of
switching currencies.

In this paper, we analyze the stability of money demand in Bolivia over the period 1990-
2014. The Bolivian case is interesting for several reasons. First, hyperinflation in the Bolivian
economy (1984-1985) had prolonged effects on the expectations of economic agents, which in
turned got reflected in their preference for foreign currency i.e. dollarization (Melvin and Af-
cha, 1989). Hence, it is interesting to analyze the consequences of hyperinflation on long-run
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money demand. Second, the high degree of financial dollarization that followed the hyperinfla-
tion has been slowly reverted; therefore, it is worth analyzing how money demand has been
affected by this shift in economic agents’ preferences. Third, determining whether or not money
demand has changed has important policy implications for the monetary policy makers. Fourth,
Bolivia has moved to a market oriented economy (Morales, 2008) and therefore represents a
good example of transition economies.? Finally, other countries in Latin America such as Par-
aguay, Peru and Uruguay are moving towards a financial de-dollarization; consequently, the
case of Bolivia could be a good example of what will follow in the neighborhood.

The paper is divided as follows: in section Il we present the model and the data. Section
three presents the results and section four concludes.

2. Model and data

In figure 1 we present some data on inflation and the composition of deposits. The figure shows
that from 1990 until 2009 the vast majority of deposits have been in foreign currency; however,
starting in 2004 there has been a change in this pattern and the economy has become less dol-
larized®. Actually, in 2013 financial dollarization was only slightly above 20%, while in 1990
it was above 80% with a peak of 90% in years 1993-1994.

In the same figure we can observe that in both of these periods inflation behaved erratically.
As a matter of fact, as observed in table 1, the mean and standard deviation of inflation are
somewhat higher for the stabilized period (i.e. 2004-2013).

Figure 1. Inflation rate and the composition of deposits.
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Table 1. Summary statistics for inflation.

Period Mean St. Dev. C.V.
1990-2013 7.79 457 0.59
1990-2003 7.7 4.65 0.60
2004-2013 7.90 471 0.60

2 Bolivia shifted to a market economy by the second half of the 1980’s. Although the market fundamentals are still
present, in the last 10 years Bolivia has been slowly reversing this process. (We thank an anonymous referee for
this observation).

3 For an explanation on the causes behind the financial de-dollarization in Bolivia see del Rio and Montero (2014).
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To analyze money demand in Bolivia we use a standard money-demand function, similar to
the one used in Ball (2001):

m-p=#+p,y+pr+e 1)

where m, p and y are the logs of the money stock (M1 and M2)*, price level (GDP deflator) and
real output while r is the nominal interest rate in saving accounts. The coefficients gy and Sr
represent the income elasticity and interest rate semi-elasticity which are expected to have pos-
itive and negative signs respectively.

Although the signs of the coefficients are theoretically unambiguous, empirically the sign of
Sr could be different than expected due to instabilities in money demand; we will show that this
Is the case for Bolivia. As for the py coefficient, its expected size varies depending upon the
theoretical framework. Strictly speaking, the Baumol-Tobin model for transactions demand
(Baumol, 1952; Tobin, 1956) implies an income elasticity of one half; however, the Cash-in-
advance model predicts a unitary income elasticity.

Our data is quarterly for the period 1990:1-2014:111 and has been extracted from the Bolivian
Central Bank and UDAPE®,

3. Results

The Phillips-Perron test show that all our variables are integrated of order (1) while the Johan-
sen and Phillips-Oularis co-integration tests show that they are co-integrated. These are stand-
ard results in the literature on money demand and allow us to find a long-run stable relationship.

In table 2, we show the results of using a similar methodology to that of Stock and Watson
(1993) which is Dynamic OLS (DOLS) estimators. We also present the results of using canon-
ical co-integrating regressions (CCR), and fully-modified OLS (FMOLS) estimators of the Bo-
livian long-run money demand for the period 1990-2014.

Table 2. Money demand for M1 and M2. Period 1990-2014.

Estimator Coefficient M1 M2
p 2.900% 2,406~

y (0.216) (0.310)

DOLS 0.018%* 20.011
pr (0.008) (0.012)

2 8a% 2 4107

ccr Py (0.213) (0.286)
0.015* 20.012

pr (0.008) (0.011)

p 2 792 2 35

y (0.198) (0.264)

FMOLS 0.013* -0.014
pr (0.007) (0.011)

4 Given the high degree of dollarization, the Bolivian Central Bank includes deposits in foreign currency when
measuring the money stock.

> www.bch.gob.bo and www.udape.gob.bo. UDAPE (Unidad de Analisis de Politica Econdmica) is a branch of
the Bolivian government that conducts Economic analysis.
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Figure 2. Velocity of money.

y-{m-p)

The observed income elasticity is greater than one (see table 2). This can be explained by
the income velocity of money shown in figure 2. The downward trend in velocity for the entire
period suggests that the income elasticity of money demand py is larger than one, an outcome
that is confirmed by our results. More interesting is the positive and highly significant coeffi-
cient for the interest rate semi-elasticity when using M1. Theoretically the coefficient S should
be negative; however, our results consistently show a positive sign for the cost of holding
money. This result is not consistent with the theory, but given the high degree of financial dol-
larization is not surprising either®. When using M2 we observe a negative sign for the interest
rate semi-elasticity; however, the coefficient is never statistically different from zero.

The positive sign for the interest rate coefficient is certainly puzzling. However, a standard
Mundell-Fleming type explanation could shed some light on this issue. The traumatic
experience of hyperinflation (1984-1985) increased economic agents’ demand for foreign
currency. An increase in the demand for foreign money leads to a higher interest rate, which
attracts the foreign currency into the economy. Because the money supply consists of both
domestic and foreign currency, this increases the quantity of money supplied. We thus observe
a positive relationship between the interest rate and the money supply. The positive coefficient
on f is therefore understandable provided money demand was increasing over the period of
estimation. This is consistent with figure 2.

To clarify the positive sign on the interest rate, we include the change in the nominal
exchange rate and an indicator for the period of dollarization in our estimation. Empirically,
Phylaktis and Taylor (1993) showed that variation in the exchange rate is an important
determinant of the composition of domestic portfolios’ in countries experiencing
hyperinflation®. We estimate the following equation:

m—p=8,+B,Yy+Br+AE+¢D+e (@)

where AE refers to the change in the nominal exchange rate (local currency/US dollar) and D is
a dummy variable equal to one from 1990 to 2003, the period in which the economy was highly

6 Carrera (2012) found a small, yet statistically significant interest rate semi-elasticity coefficient of -0.001 for
Bolivia. However, his data set comprised the period 1948-2003; that is, it includes the pre-1985 period of low
dollarization.

" The authors support the view that expected returns to holding foreign assets is important in determining money
demand; however, they argue that expectations of inflation are the main factor.

8 In our data set, we do not include the hyperinflation period; however, hysteresis is evident.
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dollarized (as shown in figure 1). Table 3 shows that when controlling for the dollarization
period and fluctuations in the exchange rate, the interest rate coefficient becomes negative as
expected for M2. Although this coefficient is positive for M1, it is no longer significant.

The negative sign on the interest rate suggests that fluctuations in the nominal exchange rate
captures the effect of shifts in money demand during the dollarized period. The positive
coefficient on the dollarization dummy implies that money demand was high during this period.
This may be explained by the fact that holdings of foreign currency increased as a hedge against
inflation. Furthermore, Asilis et al. (1993) mentioned that during the dollarization period, the
exchange rate remained considerably overvalued which further reinforces the positive
coefficient for the dummy variable. The negative sign on the exchange rate indicates that
exchange rate appreciation is associated with a higher money demand.

A stable money demand

Our second step is to perform rolling regressions with a window of 10 years (i.e. 40 obser-
vations). For the first rolling regression, our starting period is 1990:1-1999:1V, for the second
regression it is 1990:11-2000:1 and so on for a total of 60 regressions; results are shown in figure
3 for DOLS. The rolling regressions results show a slightly different story compared to that
presented in table 2, more specifically we observe that the interest rate semi-elasticity became
negative as we move from the dollarized period before 2003 to the de-dollarized one afterwards.

The results from the rolling regressions imply that money demand has become more stable
in the de-dollarization period. This is reflected in the negative sign on the interest rate coeffi-
cient. To test whether or not 3, stabilized, we divided our data into two periods: 1990-2003 and

2004-2014, before and after dollarization.

The results for the sub-samples are shown in table 4. We can clearly observe that regardless
of the estimation method, the results for the period 1990-2003 show instability in the money
demand in the sense that the sign for the interest rate semi-elasticity coefficient is not as theo-
retically expected; furthermore, it is not only positive but statistically highly significant. On the
other hand, for the period 2004-2014 the signs of the coefficients are as the theory predicts
whether we use M1 or M2 as our monetary measure. These results are evidence that in the last
decade the economic agents’ preferences have changed and as a consequence the money de-
mand has stabilized. This stabilization has occurred despite the persistence of inflation volatility
that may be observed in figure 1.

Table 3. Money demand for M1 and M2. Period 1990-2014.

Estimator Coefficient M1 M2
7, 2 9117w 266
B 0011  -0.025%
DOLS ) 1.183%F% -1 084%ex
p 0.234%%%  (51g%
A, 2 741%% D 5lpR
B 0004  -0.031%*
CCR y 0.034%%  .0.949%*
p 0.216%*  0.488***
5, 2682%%% 24605
B 0003 -0.033%%*
FMOLS ) 0.932%%  -0.954%*
p 0.205%*  0.479%**
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Figure 3. Interest rate coefficient from rolling regressions - DOLS.
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Table 4. Money demand for M1 and M2.

Estimator Coefficient M1 M1 M2 M2
1990-2003 2004-2014 1990-2003 2004-2014

4.295%** 2.114*** 4.872%** 1.960***

DOLS Py (0.380) (0.399) (0.344) (0.433)
0.049*** -0.088* 0.033*** -0.089*

Pr (0.010) (0.049) (0.009) (0.053)

3.930*** 1.943*** 4.279%** 1.86%**

CCR By (0.382) (0.331) (0.254) (0.356)
0.038*** -0.103*** 0.018 -0.097**

Pr (0.011) (0.039) (0.011) (0.042)

3.817*** 1.902*** 4,199*** 1.811***

EMOLS By (0.355) (0.284) (0.367) (0.308)
0.035*** -0.107*** 0.015 -0.102%**

Pr (0.010) (0.036) (0.010) (0.039)

4. Concluding remarks

This paper estimates the long-run money demand for Bolivia using quarterly data for the period
1990-2014. Our econometric results suggest that the instability in the long-run money demand
has been associated with the high degree of financial dollarization. Money demand has stabi-
lized as the economy has become less dollarized over the past 10 years in spite of persistent
inflation volatility. A theoretical examination of the relationship between the instability of
money demand and dollarization in the Bolivian context is an interesting topic left for future
research.

Our findings have policy implications given the importance of a stable money demand func-
tion to determine the money growth consistent with price stability in the long-run; furthermore,
it is important from an international perspective since not only Bolivia, but also other countries
in Latin America such as Paraguay, Peru and Uruguay are moving toward a financial de-dol-
larization.
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