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ABSTRACT

This study uncovers a statistically significant negative correlation between volatility and
private investment over the 1970-93 period in a set of almost fifty developing countries and
provides a possible interpretation of this result by using the disappointment-aversion expected
utility framework first described by Gul (1991). We consider a number of different volatility
measures related to domestic policies or to external factors. As the various volatility measures
tend to be positively correlated, we do not claim to identify a unique measure as the dominant
source of volatility. Instead, we demonstrate that for a number of different measures, volatility
reduces private investment in developing countries. We then show that the disappointment-
aversion framework provides a useful way of illustrating the adverse first-order effects of
volatility. When agents are disappointment-averse, they put more weight on "bad" outcomes and
less weight on "good" outcomes than in the standard case. The asymmetric weighting of
outcomes introduces additional concavity into the utility function and causes volatility to have
significant, negative effects on economic performance. The large, negative effects of increased
volatility continue to hold even if the coefficient of relative risk aversion approaches zero (that
is, even if the marginal utility of income is constant so that agents are risk neutral in the

conventional sense).
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Volatility, Investment, and Disappointment Aversion

1. Introduction

The impact of uncertainty on economic performance has been a topic of obvious concern to
policymakers. It has also been the focus of much theoretical research. The research findings are
mixed. Some studies suggest that increased uncertainty does not have a major impact on
economic performance and conclude that the gains from reducing uncertainty may be small relative
to the costs. In their study of commodity price stabilization schemes, for example, Newbery and
Stiglitz (1981) show that the increase in expected utility from reduction in price volatility may be of
second-order importance for reasonable parameter values.]  Other studies have questioned
whether increased uncertainty necessarily has an adverse impact on economic performance. For
example, Hartman (1972) and Abel (1983, 1984,1985) have found conditions under which mean-
preserving increases in price volatility raise investment spending. Caballero (1991, page 286) has
stated that "the relationship between changes in price uncertainty and capital investment under risk
neutrality is not robust. ... it is very likely that it will be necessary to turn back to risk aversion,
incomplete markets, and lack of diversification to obtain a sturdier negative relationship between
investment and uncertainty." 2

It is noteworthy that the major studies on the relationship between uncertainty and

economic performance all rely on the standard expected utility paradigm formulated by Savage

1 Also see Pratt (1964). In principle, volatility and uncertainty are different phenomena. Volatility
refers to the tendency of a variable to fluctuate, while uncertainty is present only when those
fluctuations are unpredictable. In practice, volatile variables are generally unpredictable. We use
the two concepts interchangeably.

2For further discussion and references see, for example, Pindyck and Solimano (1993), and Dixit
and Pindyck (1994).
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(1954). An important feature of this framework is that the loss of expected utility from increased
income volatility is proportional to the variance of income. Consequently, volatility may have
rather small effects under reasonable assumptions about the distribution of shocks. These
theoretical findings are hard to reconcile with a growing body of empirical work that shows
volatility having large, negative effects on investment and growth.3

The purpose of this paper is to show that volatility can have negative, first-order effects on
investment when agents maximizing expected utility attach more weight to “bad” outcomes than to
“good” outcomes. Gul (1991) developed this “disappointment-aversion” utility framework in
order to rationalize a seemingly paradoxical response of agents to two pairs of gambles (the Allias
paradox). We provide a simplified version of this framework and show that it can deliver results
consistent with the empirical findings.

The disappointment-aversion framework has several attractive features for our purposes. It
is a one-parameter extension of the standard neoclassical expected utility framework. Indeed, it
admits the standard expected utility approach as a special case. As a result, it allows one to assess
the impact of volatility on investment when agents are disappointment averse relative to the case
where they are not. The disappointment-aversion framework is also appealing because it helps
explain patterns of individual behavior in various controlled experiments.4 At the aggregate

level, the framework is also consistent with the empirical evidence that volatility has significant,

3Constructed measures of volatility are negatively, and significantly, correlated with real per capita
GDP growth rates and with the share of GDP devoted to investment in Barro-type (Barro, 1991)
regressions . See Aizenman and Marion (1993) for the negative effects of fiscal, monetary, and
inflation volatility measures on investment and growth rates, and Hausmann (1994) for the
negative effects of terms-of-trade volatility. Ramey and Ramey (1994) uncover a strong negative
relationship between real GDP volatility and the average growth rate of GDP. See Hausmann and
Gavin (1995) for a comprehensive overview of the detrimental effects of volatility on investment
and growth.

4See Harless and Camerer (1994) and Epstein (1992) for further discussion and references.
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negative effects on investment. Even if the marginal utility of income is constant (so that agents are
risk neutral in the conventional sense), disappointment aversion provides a mechanism for
volatility to affect economic performance adversely.

The paper is organized as follows. Section 2 relies on recently available data in order to
update past work on the empirical link between volatility and investment. The empirical evidence
reinforces the view that various types of volatility measures are negatively, and significantly,
correlated with investment. Section 3 presents a simplified model of the disappointment-averse
agent postulated by Gul. The model allows us to measure the cost of volatility when agents are
disappointment-averse relative to the standard neoclassical case. Section 4 considers a
disappointment-averse investor facing volatility in the form of productivity shocks and shows that

this volatility leads to first-order effects on investment. Section 5 concludes.



2. The Stylized Facts

In this section we present evidence of a significant negative correlation between volatility
and private investment in a cross-section of developing countries over the 1970-93 period. Past
studies have used investment data only up to 1985, so the data we use encompass eight additional
years. In order to obtain country measures of private investment as a share of GDP over the
1970-93 period, we use World Bank annual data that was constructed for a sample of almost fifty
developing countries. (Glen and Sumlinski, 1995; Madarassy and Pfeffermann, 1992).

Volatility measures are constructed from annual data by calculating standard deviations
from mean values for variables already expressed in rates of change. For variables expressed in
levels, the standard deviations of the residuals are calculated from first-order autoregressive
processes.’

Our volatility measures include the volatility of government consumption expenditures as a
percentage share of GDP (GOV) and the volatility of government budget deficits as a percentage
share of GDP (DEF). In addition, we consider volatility in percentage nominal money growth
(M1G), the percentage CPI inflation rate (INF), the percentage change in the real exchange rate
(RER) and the percentage change in the terms-of-trade (TOT). We also obtain a measure of the
volatility of percentage real per capita GDP growth (GGDP).

Table 1 displays the simple correlations between private investment shares and various
volatility measures. In all cases there is a negative correlation between volatility and private
investment and in the majority of cases the correlation is highly significant.

We next examine the partial correlation between volatility and private investment while
controlling for additional relevant variables. Many investigators have used explanatory variables
such as initial real GDP per capita, initial school enrollments, fiscal policy indicators, monetary

policy indicators, trade measures, and political indices in an attempt to establish a statistically

5The one exception to the rule is the volatility measure for nominal money growth, which is
calculated from an AR1 process.
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significant relationship between investment and a particular variable in cross-section data. But as
Levine and Reneult (1992) have forcefully pointed out, the results of these cross-section
regressions are fragile to small changes in the conditioning information set. Indeed, Levine and
Reneult find that only the positive partial correlation between the share of (total) investment in GDP
and the share of trade in GDP is robust to small changes in the list of independent variables. We
thus consider a cross-section regression where the dependent variable is the average share of
private investment in GDP over the 1970-93 period and the independent variables are the average
share of trade (exports plus imports) in GDP over the period(OPEN), the level of real GDP per
capita in 1970 (RGDP70), the primary-school enrollment rate in 1970 (prim70), an index of
political instability based on the number of revolutions and coups (REVCOUP), and a particular
measure of volatility. Volatility measures are entered into the regression sequentially since many of
them are highly positively correlated as indicated in Table 2.

Table 3 shows the regression results. Because heteroskedasticity may be important across
developing countries, the standard errors for the coefficients are based on White's (1980)
correction method. The results show a negative relationship between volatility and private
investment in all cases. Moreover, the coefficient on the volatility measure is highly significant in
most cases. Consistent with the non-robustness findings of Levine and Reneult (1992), initial real
GDP per capita, initial school enrollments and the measure of political instability, variables that
have been significantly correlated with investment in some past studies, are not significant, but the
share of trade in GDP is positive and highly significant. Regressions where the dependent variable
is the private investment share over just the 1980-93 period give the same qualitative results on the
linkage between volatility and private investment.

The regressions must be interpreted with caution. They are not tied to a structural model,
nor do they establish a causal link between volatility and investment. They have not been subjected
to the large number of sensitivity tests discussed in Levine and Reneult (1992). The exogeneity of
at least one right-hand-side variable (REVCOUP) is questionable and there are econometric

problems associated with using constructed measures of volatility as regressors. Despite these
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difficulties, we believe that the finding of a statistically significant negative partial correlation
between volatility and private investment over the 1970-1993 period reinforces results obtained
previously with data up through 1985. It also calls for a theory of behavior under uncertainty that
can deliver negative first-order effects of volatility on investment. We turn now to an exploration
of the disappointment-averse utility-maximizing framework, a framework that yields the observed

first-order effects from volatility.



3. Disappointment aversion utility

We start with a discussion of the Allias paradox, as this paradox and other anomalies
shaped the development of Gul's (1991) approach as well as other non-expected utility theories.6
Next, we review Gul's formulation by considering the simplest case - a two-states-of-nature
example. We use this example to explain the general approach, without attempting to deal with the
more formal aspects of non-expected utilities.

The Allias paradox arises out of a situation where agents confront two pairs of gambles.
The first pair of gambles compares a safe bet to a lottery that involves a small probability of a large
disappointment relative to the safe bet. In the second pair of gambles, the agent confronts two
lotteries that are rather similar in terms of the chance of disappointment. One offers marginally
higher income in the "win" state at a marginally lower probability relative to the second lottery.
For certain parameter values, agents frequently prefer the safe bet in the first pair of gambles, and
the lottery that offers the higher income at a marginally lower probability in the second pair. These
choices are inconsistent with maximizing expected utility.? Gul suggested that these choices may

be consistent for agents who exhibit aversion to disappointment. If the benchmark for

6 Another notable paradox is Ellsberg's Paradox, dealing with decision-making under Knightian
uncertainty, where there is uncertainty about the probabilities of future events. Extension of the
expected utility approach to deal with Knightian uncertainty can be found in Schmeidler (1989) and
Gilboa (1987), applied by Dow and Werlang (1992) and Aizenman (1995).

TFor example, in the first lottery pair the agent faces the choice a safe income [say $ 24,000 with
probability 1], versus a lottery that attaches a small probability of a large loss relative to the safe
income [say income of ($27,500, $24,000, $ 0) with probabilities (.33, .66, .01), respectively].
In the second lottery pair the agent must choose between lottery I offering [($27,500, $0) with
probabilities (.33, .67), respectively] versus lottery II offering [($24,000, $0) with probabilities
(.34, .66), respectively]. Typically, agents prefer the safe income in the first pair of lotteries, and
the first lottery in the second pair. It is easy to confirm that the two choices are inconsistent with
expected utility: the first implies .33u(27,500) + 0.01u(0) < .34 u(24,000), the second implies the
opposite inequality.
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disappointment is the "certainty equivalent” income, agents may attach greater weights to
circumstances where the realized income is below this benchmark. This leads to asymmetric
weighting of states of nature and may explain the bias towards the safe bet exhibited in the Allias
paradox. We turn now to a more formal description of Gul's approach.

The preferences of a disappointment-averse agent may be summarized by [u(x), B], where
u is a conventional utility function describing the utility of consuming x , [u' >0, u" <0], and B >
0 is a parameter that measures the degree of disappointment aversion.8 In the absence of risk, the
agent's utility level is simply u(x). Let us denote by V{3) the expected utility of a disappointment-
averse agent (whose disappointment aversion rate is f3) . Suppose that the agent faces risky
income {xg} in n states of nature, s =1, ...n. Let L denote the certain income that yields the same
utility level as the risky income: V(f}) = u(},t).9 The agent reveals disappointment aversion if
he/she attaches extra disutility to circumstances where the realized income is below L. A

convenient way to define V() is
(1) V(B) = E(u(x)) — BEu(u) — u(x)| 1 > x]

where E is the expectation operator and Ef[u(ut) — u(x) | i > x] is the expected value of

u() — u(x) , conditional on the realized consumption being below the certainty equivalent
consumption. The term E[u(u) —u(x) | £ > x] measures the average "disappointment.” It is the
expected difference between the certainty equivalence utility and the actual utility in states of nature
where the realized income is below the certainty-equivalence income. The disappointment-averse
expected utility equals the conventional expected utility, adjusted downwards by a measure of

disappointment aversion ([3) times the "expected disappointment.”

8Gul (1991) considered the more general case, where 3 = -1 and u may be either convex or

concave. We focus on the case where [ >0 because we restrict our attention to u" < 0.

9I.e., the consumer is indifferent between the prospect of a safe income W and risky income {xg}

in n states of nature, s =1, ...n .
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We now restrict our attention to the simplest example -- two states of nature. Suppose that

the agent will receive income x in state I (I = 1, 2), where x1 > x3 , with probabilities (o, 1- ov),

respectively. Applying (1), the disappointment-averse expected utility is defined by:

(2) V(B) = ou(x) + (1 - @)u(x,) - B - )| V(B) — u(x,)].
Rearranging terms,

_ B
1+(1-a)p

3) V(B) = all-1-o)x]u(x)+(1-a)[1+ax]u(xy), where x =
If the agent is disappointment-averse (3 > 0), he attaches extra weight (1-o)ok to "bad” states
where he is disappointed (relative to the probability weight used in the conventional utility), and
attaches a lesser weight —o(1-0)x to "good" states. Note that for B = 0, V is identical to the
conventional expected utility.

Further insight regarding the welfare consequences of volatility can be gained with the help
of Figure 1. Consider the case where the probability of facing each state is 0.5, and let u trace the
dependency of utility on income, where income may fluctuate between (1-€) and (1+€). If B =0,
the disappointment- aversion expected utility equals the conventional expected utility, and is
obtained at the midpoint of cd, leading to second-order losses (i.e., losses proportional to €2). If
B > 0, the disappointment-aversion expected utility is obtained at the midpoint of ¢'d’. Notice that
if > 0, the relevant utility is traced by the broken lines that transform u. The transformation
increases the slope of u for states of nature where the agent is disappointed [x < 1in our example],
and flattens the slope for x > 1. Consequently, the modified utility is not differentiable at x =1;
there is a "kink" at point a. This added concavity implies that volatility tends to lead to much larger
welfare losses compared to the conventional case, as is depicted by the bold segment ab. From
Figure 1 it is evident that the resultant loss is proportional to the degree of disappointment
aversion, as bigger parameter values for B increase the weight adjustment relative to the
conventional case. To better appreciate this observation, we now turn to an examination of how

disappointment aversion affects the demand for investment.
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4. Volatility and investment

Consider a two-period example, where the only risk is a random investment return. The
utility is time separable, and the agent exhibits disappointment aversion in the presence of risk. In
period one, the agent starts with an endowment of capital (K) and some outside income (Z). The
first period production function is f(K), with f'>0and f " <0. Period two income is random
and is given by Z+ f(K +I)(1+ A), where A is a random productivity shock, and I is the first
period investment. We assume two states of nature - one with a positive productivity shock
[A = €] and the other with a negative productivity shock [A = —8] - with probabilities [o., 1 - a] ,

respectively. We normalize the shocks such that the expected productivity shock is one:
4) a(l+e)+(1-a)y(1-6)=1.

The consumer chooses investment I so as to maximize a disappointment-averse expected utility:

® Pz r-n
1+p

where p is the subjective discount factor, and V() is defined by (1) and (2). Applying (2), (3)

and (4), the agent's problem is to maximize

(6)
[L 1-a)1+B) 1

I+p

u(Z+ f(K+1)(1+¢))+

1+(1-a)B 1+(1-a)f tuZ+ f(K)=D

u(Z+ f(K+1)Y1- 5))]

Direct optimization leads to the following first-order condition:
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M

[a(1+ e (Z+ F(K+ DA+ )+ A -a)(1+ B)1 -8 (Z+ f(K +I)(1-8))] f(K+1)

I+ p)[1+1-a)p]

-u(Z+fK)-D=0

Applying (7), we evaluate the impact of a mean-preserving change in volatility on the demand for

investment; 10

®
fK+1I)

dl, _ Bo Z+f(K+I)]
deleeg 1+I-a)B " (FK+D)(F (K +D) +u (F(K+D)f" (K + D1+ (1+ pu”(Z+ f(K)~I)

u(Z+ f(K+D)1-R

where R is the coefficient of relative risk aversion, R= - d log u'(x)/d log x. Thus,

N 2 P P PO ¢ € )
(8a) szgn[d 8|g=0] = szgn[ﬁ[l R—Z+ K+ I)]}

Several observations can be made about equation (8):

10 Note that a mean-preserving change implies that I = 1—(—1—-— .
£
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The standard deviation of the productivity shock equals efo/(1— o). Hence, (8) implies that

volatility has first-order effects---and is proportional to the standard deviation-- as long as the

agent is disappointment averse.!!

VA
* Increased volatility has a negative effect on investment as long as m +1> R -- as long

as (one plus) the share of outside income relative to the risky income exceeds the coefficient of
relative risk aversion. If the opposite inequality applies, volatility has first-order positive

effects on investment.

. . . dlI
« If B =0, agents maximize a conventional expected utility. In this case — =0 ,so that
€le=0

volatility has only second-order effects on investment.12

* Even if the marginal utility of income is constant (so that R = 0 and agents are risk neutral in
the conventional sense), volatility induces powerful negative effects on investment as long as
the agent is disappointment averse. A higher coefficient of relative risk aversion and a lower

share of outside income mitigate this effect.

To gain further insight, we turn to a simulation of the modified utility-maximizing model. We

consider the case where

f(K)=AK", 0<y<],

9) 1-R ,
u(x)=[x]—+C’ R>0
1-R

11 Note that if the RHS of (8) is not zero, changes in € will impact investment proportionally
[where the RHS of (8) is the proportionality factor]. Note also that the standard deviation of
productivity shocks is proportional to €. Combining these two facts we can infer that if § =0,
volatility effects are proportional to the standard deviation of shocks.

12The second-order effects of volatility may be traced by taking a second-order Taylor expansion
of the first-order condition (8). [See, for example, Newbery and Stiglitz (1981)]. In these
circumstances the change in investment depends on the variance of the productivity shock.
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and A and C are constants. If the probability of each state is 0.5, the FOC characterizing the

optimal investment is:

(10)
0.5y

[1+0.58](1+ p] [Z+1k+ 1]7]_R[K+1]"’[(1+ ) +(1+ B)(1-£)]=[Z + AK" — ITF

Figure 2 traces the impact of volatility (measured by €) on investment. The simulation’s
calibration is done so that in the absence of volatility the optimal investment is 25% of the initial
GDP. Notice that in the conventional case ( B = 0), the demand for investment is almost
independent of volatility for € <.15. In contrast, volatility has first- order effects if § > 0.

Further insight about the cost of volatility may be obtained by calculating the agent's
willingness to pay for the elimination of volatility [i.e., the equivalent variation, denoted by EV].

Formally, EV is found by:

(11) |
__* 7 (1-a)(1+f) 2o 1 s
[1+(1—a)Bu(Z+f(K+I)(1+£))+—1+(1—a)ﬁ u(Z+ fF(K+1)( 6))L+p+u(z+f(l() =
[u(Z+f(K+iC))] ! +u(Z-EV+f(K)-1,)

I+p

where 1, I, is the optimal investment in the regime with and without uncertainty, respectively.
For the case where € =0.2, we find that the cost of volatility is practically zero if the consumer is
disappointment neutral , and 4.3% of GDPif B = 1.

Figure 3 considers the case where the agent is risk neutral using the conventional definition
(i.e., the case where the marginal utility of income is constant, R = 0). Even with a linear utility u,
uncertainty has first-order adverse effects on investment as long as the agent is disappointment
averse. The reason is that disappointment aversion causes the agent to treat 'good' and 'bad’ states

of nature asymmetically, independently of the concavity of the utility function. This asymmetric
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treatment creates a stronger non-linearity similar to the one described in Figure 1. The kink in the
transformed disappointment-averse utility function appears even if the standard utility function (u)
is linear due to risk neutrality. The stronger non-linearity introduced by disappointment aversion
means that volatility induces first-order effects proportional to the product of the standard deviation
times the degree of disappointment aversion, (. In contrast, with the standard neoclassical utility
function, the effect of uncertainty typically hinges on a concavity argument, which in the absence

of kinks produces only second-order effects (proportional to the variance of shocks).



-15-

5. Conclusions

Our study uncovers a statistically significant negative correlation between volatility and
private investment in a set of almost fifty developing countries and provides a possible
interpretation of this result by invoking the disappointment aversion expected utility framework.
Our treatment of 'volatility' encompasses various dimensions. Volatility may stem from fiscal or
monetary factors, internal and/or external factors. As the various volatility measures tend to be
positively correlated, we do not claim to identify a unique measure as the dominant source of
volatility. Instead, we demonstrate that a number of different volatility measures can be used to
show that volatility reduces private investment.

The disappointment aversion framework provides a useful framework for illustrating the
first-order effects of volatility. It suggests that disappointment aversion should be taken seriously
in trying to understand the reasons for a negative correlation between uncertainty and investment.
No attempt, however, 1s made to claim that the disappointment-aversion framework is the only one
that is consistent with the data. In fact, the work of Segal and Spivak (1990) suggests that similar
effects may be produced by other versions of generalized expected utility. Furthermore, one might
suspect that interactions between capital-market imperfections and disappointment aversion may
magnify the adverse effects of volatility identified in our study. These potential interactions are of
concern in dealing with developing countries, where limited integration with the global capital
market may be the rule rather than the exception. Studying these interactions is left for further
research. Nevertheless, it seems that stability of policies may be as important as the choice of the

proper policies in promoting investment and growth.
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Volatility and disappointment aversion expected utility
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Volatility and investment:
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Volatility and investment with R = 0 (constant marginal utility of income, so that
agents are risk neutral in the conventional sense)

p=.05 a=.57v=.7,R=0K=1,A=464,Z = 10.87.
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Table 1: Correlation Between Volatility and Private Investment

Volatility Measure Correlation t-Statistic
GOV -0.44 -3.37
DEF -0.39 -5.59
MIG -0.46 -4.14
TOT -0.15 -1.42
GGDP -0.24 -1.97
INF -0.08 -0.68
RER -0.34 -3.80
Notes:

GOV =st. dev. from AR1 process of government consumption as share of GOP, 1970-92, mean value =
1.62%;

DEF = st. dev. from AR1 of fiscal deficit as share of GDP, 1970-92, mean value = 2.83%;

MI1G =st. dev. from AR1 process of nominal M1 growth, mean value = 17.5%;

TOT = st. dev. from mean rate of change in terms of trade, 1970-92, mean value = 15.01%;

GGDP = st. dev. from average real per capita GDP growth rate, 1970-92, mean value = 4.41%;

INF = st. dev. from CPI inflation rate, 1990-92; mean value 136%;

RER = st. dev. from average change in effective real exchange rate, mean value = 11.49%.

Countries = 47. Sample: Argentina, Bangladesh, Bolivia, Brazil, Chile, Colombia, Costa Rica, Cote
D'voire, Dominican Republic, Ecuador, Egypt, El Salvador, Figi, Ghana, Guatemala, Guyana, Haiti,
India, Indonesia, Iran, Kenya, Korea, Madagascar, Malawi, Malaysia, Mali, Mauritius, Mexico,
Morocco, Nepal, Nigeria, Pakistan, Panama, Papua New Guinea, Paraguay, Peru, Philippines,
Singapore, South Africa, Sri Lanka, Tanzania, Thailand, Tunisia, Turkey, Uruguay, Venezuela,
Zimbabwe.

Sources: Penn World Tables, Version 5.6; World Bank World Tables; IMF International Financial
Statistics; Inter-American Development Bank
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Table 2: Correlation Matrix for Volatility Measures

MIG TOT GGDP  INF RER REVCOUP

DEF

.......
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Table 3: Private Investment Regressions

1 2 3 4 5 6 7
n 47 47 47 47 47 46 44
c 0.3622%* 6.8833** 10.654** 6.8061** 06790** 43142  8.0938**
(2.52)  (210)  (2.50)  (2.68)  (3.16)  (2.76)  (2.48)
RGDP70 -0.2161  -0.31E-04 0.3695  0.2080  0.2276  -0.0652  -0.0539
(0.38)  (0.32E-3) (0.29)  (0.57)  (0.36)  (0.37)  (0.40)
PRIM70 3.1769  4.6738** 3.1100  4.5036  5.0631*  6.3589%* 7.0611%*
(272)  (237)  (243)  (3.03) (2.82)  (3.14)  (2.95)
REVCOUP 07925  3.6493  0.7278 09951 02789  2.0628  4.8617*
(2.69)  (2.23)  (236) (277  (2.89)  (299)  (2.60)
OPEN 0.0475%* 0.0544%* 0,0512%* 0.0410%* 0.0402** 0.0420%* 0.37E-05
(0.01)  (0.74E-2) (0.01)  (0.01)  (0.01)  (0.01)  (0.03)
VOLATILITY ~ -1.386** -0.8392%* -0.2778** -0.0931 -1.0114** -0.0011  -0.2764**
(0.42)  (0.15)  (0.05)  (0.08)  (0.44)  (0.002)  (0.08)
MEASURE GOV DEF MIG TOT GGDP  INF RER
R2 36 43 47 27 32 26 28
72 29 36 41 18 23 17 19

Dependent variable is average percentage share of private investment in GDP over 1970-1993
**(*) indicates significance at 95% (90%) confidence interval. Standard errors are in parentheses and are
heteroskedastic-consistent estimates.

Sources: Penn World Tables, Version 5.6; Glen and Sumlinski (1995); Madarassy and Pfeffermann
(1992); World Bank World Tables; IMF International Financial Statistics; Inter-American Development
Bank; Barro (1991) data.



